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BcTrymiieHue

MpepacTasnato Bam MaHyasa Mo NAaTTepHam NPOEKTUPOBAHUA C TpUMepamm Ha A3bike C#. OcHOBHOM MaTepuan
B3AT ¢ Bukunegmum http://ru.wikipedia.org/wiki/Design Patterns .

Llenbto co3paHmaA AaHHOIO MaHyasia NOCAYKMNA NOTPEOHOCTb B KPAaTKOM CMPAaBOYHUKE C ACHBIMW NPUMEPAMM Ha
A3blKke C# OCHOBHbIX NATTEPHOB NPOEKTUPOBAHUA.

CBA3aTbCA CO MHOM MOXHO Ha Moém BebcanTe http://go-d.org mam no meiny mail.go.d.org@gmail.com .

Ecnv Bam NOHpaBUACA MaHyas, v Bbl XOTUTe 0T61aro4apuTb, MPOCTo oTnpasbTe hitps://w.giwi.com AlLO MHe Ha

emenn.


http://ru.wikipedia.org/wiki/Design_Patterns
http://go-d.org/
mailto:mail.go.d.org@gmail.com
https://w.qiwi.com/
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MMopoxkaalomue Ma6/I0HbI MPOEKTUPOBAHUA

Moporkaatowme wabnoHbl (aHrn. Creational patterns) — wabnoHbl NPoeKTUPOBaHUA, KOTOPble abcTparnpyoT
npouecc MHcTaHuMpoBaHMA. OHM NO3BOAAIOT CAENaTb CUCTEMY HE3aBUCMMOM OT Cnocoba co3aaHnA, KOMMO3ULUK
W npeactaBneHmsa 06bekToBs. LLabaoH, NopoXKaatoLmiA Knacchl, UICMONb3YeT HaclefoBaHUE, YTO6bl U3MEHATb
MHCTaHLUMPYEMbIl KNacc, a WabnoH, NopoXAatoWwnii 06beKTbl, AenerMpyer MHCTaHUMPOBaHUeE ApYyromy 06bekTy.

Hcnosib30BaHM e

3T wabnoHbI OKA3bIBAOTCA BaXKHbI, KOrga cuctema 6osblue 3aBUCUT OT KOMMO3ULNK OOBEKTOB, YEM OT
Hac/neaoBaHUA KaaccoB. MosyyaeTca Tak, YTO OCHOBHOM YNOP AeNaeTcs He Ha KeCTKOM KOANPOBaHUM
duKcupoBaHHOro Habopa noseaeHU, a Ha onpeaeneHnm Hebonbloro Habopa pyHAAMEHTaIbHbIX MOBEAEHWUM, C
MOMOLLbIO KOMMO3MLUM KOTOPbIX MOXKHO Moay4YaTb toboe yncao 6osee cnoxHbIX. Takum obpasom, ans
co34aHUA 0O6bEKTOB C KOHKPETHbIM NoBeAeHneM TpebyeTca HeuTo 6obluee, YemM NPOCTOE NHCTAaHUMPOBAHME
Knacca.

MopoxaatoLme WabnoHbl MHKAMNCY/IMPYIOT 3HAHUA O KOHKPETHbIX Kaaccax, KoTopble MPUMEHAIOTCA B CUCTEME.
OHM CKpbIBAIOT AETANN TOTO, KaK 3TM KNacCbl CO34A0TCA U CTbIKyOTCA. EANHCTBEHHaA nHpopmauma 06 obbekTax,
N3BECTHas cUCTeMe, — 3TO UX UHTepdelichl, onpeaeneHHble C MOMOLLbIO abCTPaKTHbIX Knaccos. CnefoBaTesbHoO,
nopoxaatolume WabnoHbl obecneunBatoT 60/bLUYO TMBKOCTb NPU PELEHNN BONPOCA O TOM, YTO CO34AETCA, KTO
3TO CO3/3€eT, KaK M Korga. Mo»KHO cobpaTb CUCTEMY U3 «TOTOBbIX» OOBEKTOB C CAMOM Pa3/INYHOMN CTPYKTYPOM 1
dYHKLMOHANbHOCTBIO CTAaTUYECKK (Ha 3Tane KoMNUAALMKN) AN AUMHAMUYECKU (BO BPEMSA BbIMOJIHEHMUA).

MHoraa AonycTMMO BbIBMPaTb MeX 4y TEM WM MHbIM MOPOXKAaoWMM WwabsioHom. Hanpumep, ectb cayyaun, Koraa
C MONb301 ANA AeNa MOXKHO MCMOAb30BaTb KaK NPOTOTUM, TaK U abcTpaKTHYo Gpabpuky. B ApyrMx cutyaumax
nopoxaatouime WwabnoHbl 4ONOAHAIOT APYr Apyra. Tak, NPUMEHAN CTPOUTESb, MOXHO MCMNO/b30BaTh Apyrue
Wwab1oHbI AN1A PelleHns BONPOCca O TOM, KaKMe KOMMNOHEHTbI HY}KHO CTPOMTb, @ MPOTOTMM YacTo peannsyercs
BMecTe C 04MHOYKOW. MopoKaatoLlme WwabnoHbl TECHO CBA3aHbI APYT C APYTOM, UX PACCMOTPEHUeE nydlle
NPOBOAUTL COBMECTHO, YTOBbI Nyylle 6biAn BUAHbI UX CXOACTBA U PasiMyunA.

IlepeyeHb NOPOXKJAKIIUX IIAGJIOHOB
- abcmpakmHasa ¢pabpuka (abstract factory);
- cmpoumenb (builder);
- ¢habpuyHblii memod (factory method);
- neHueas uHuyuanusayus (lazy initialization);
- obvexkmHslli nyn (object pool);
- npomomun (prototype);
- 00uHOoYKa (singleton);
- 6nokupoeka c deoliHoii nposepkoii (double checked locking).
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A6cTpakTHasa ¢padpuka — A6cTpakTHas ¢padbpuka

A6cTpaKTHaa ¢pabpuka (aHrn. Abstract factory) — noporkaatolwmin WabaoH NPOEKTUPOBaHMA, NO3BONAIOLLMIA
M3MeHATb NOBEAEHME CUCTEMbI, BapbUpPYs CO34aBaemble 0ObEKTbI, NPU 3TOM COXpaHasa UHTepdelicbl. OH
MO3BO/IAET CO3aBaTb Lie/ible rpynbl B3aMMOCBA3aHHbIX 06bEKTOB, KOTOPbIE, ByAy4n CO34aHHBIMU OHOM
dabpukoit, peanmsyioT oblee noseaeHue. LLabnoH peanunsyertcs cosgaHnem abcTpakTHoro Knacca Factory,
KOTOpbIN NpeacTaBaseT coboit MHTepdeic Ans co3gaHnsa KOMNOHEHTOB CUCTEMbI (HaNnpUmep, A1 OKOHHOro
nHTepdEerica OH MOXKET CO34aBaTb OKHA M KHOMKM). 3aTeM NMULLYTCA HacaeayoLMecs OT HEro KAacchl,
peanusytowme 3ToT UHTepdelic.

Henb
MpepoctasnaneT MHTepdeic Ana cosgaHma CEMeNCTB B3aMMOCBA3aHHbIX MW B3aMMO3aBUCUMbIX OObEKTOB, He
cneundmumpys UX KOHKPETHbIX KNaccos.

Ilnrockl
- U30/IMPYEeT KOHKPETHbIE KACChbl;

- YNpOLAeT 3aMeHy CEMEICTB NPOAYKTOB;
- rapaHTUpPYET COMETAaeMOCTb NPOAYKTOB.

MuHychbI
- CNOXKHO [,06aBUTL NOAAEPKKY HOBOTO BUAA NPOAYKTOB.

IIpuMeHUMOCTH
Cuctema He L01KHA 3aBMCETb OT TOrO, KaK CO34at0TCA, KOMMOHYIOTCA M NPeaCcTaBAAOTCA BXOAALLME B Hee
06BbEKTDI.

BxogAauwme B CeMelCcTBO B3aMMOCBSI3aHHble 0ObEKTbI AO0J1KHbI UCNO/ZIb30BAaTbCA BMeCTe U Bam H€O6XOAVIMO
obecneynTb BbINOJIHEHWE 3TOMO orpaHn4yeHunA.

Cuctema f0/1KHA KOHOUTYPUPOBATLCA OAHUM U3 CEMENCTB COCTaBAAOWMX ee OOBEKTOB.

TpebyeTtca npenocTaBUTb 6MBANOTEKY OOBEKTOB, PACKPbIBAs TOIbKO X MHTEPENCHI, HO HE peann3aumio.
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CTpykKTypa

ey inoes

3 AbstractFactory

i@ CremeProducta)
i) Cres=Products]]

a ConcreteFactory2

il CreseProductad)
il CresmeFroducts])

IIpumep peaniusanuu
using System;

class MainApp
{

- — — — — ———— _— - — = @ Client
wArnerinoes
l © AbstractProductA I(_ — S
a ConcreteFactoryl A
i CreseProductad)
il CreseFroducts])
| — = A @ Productat | @ Producta2 €= —
| |
|— — — m——_ ]
I ey inces
| =ttt €3 AbstractProductB _———
| A
I
I
L — — — | @Productst | @, Products2

public static void Main()

{

// Abstract factory #1
AbstractFactory factoryl = new ConcreteFactoryl();
Client c1 = new Client(factoryl);

cl.Run();

// Abstract factory #2
AbstractFactory factory2 = new ConcreteFactory2();
Client c2 = new Client(factory2);

c2.Run();

// Wait for user input

Console.Read();

// "AbstractFactory"

abstract class AbstractFactory

{

public abstract AbstractProductA CreateProductA();
public abstract AbstractProductB CreateProductB();
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// "ConcreteFactoryl"

class ConcreteFactoryl : AbstractFactory

{
public override AbstractProductA CreateProductA()
{
return new ProductAl();
}
public override AbstractProductB CreateProductB()
{
return new ProductB1();
}
}

// "ConcreteFactory2"

class ConcreteFactory2 : AbstractFactory

{
public override AbstractProductA CreateProductA()
{
return new ProductA2();
}
public override AbstractProductB CreateProductB()
{
return new ProductB2();
}
}

// "AbstractProductA"

abstract class AbstractProductA

{
}

// "AbstractProductB"

abstract class AbstractProductB
{

}

// "ProductAl"

public abstract void Interact(AbstractProductA a);

class ProductAl : AbstractProductA

{
}

// "ProductB1l"

class ProductBl : AbstractProductB

{
public override void Interact(AbstractProductA a)
{
Console.WriteLine(this.GetType().Name +
" interacts with " + a.GetType().Name);
}
}

// "ProductA2"

class ProductA2 : AbstractProductA

{
}

// "ProductB2"



class ProductB2 : AbstractProductB

{

public override void Interact(AbstractProductA a)

{

Console.WriteLine(this.GetType().Name +
" interacts with " + a.GetType().Name);

}
}
// "Client" - the interaction environment of the products

class Client

{

private AbstractProductA abstractProductA;
private AbstractProductB abstractProductB;

// Constructor
public Client(AbstractFactory factory)

{
abstractProductB = factory.CreateProductB();
abstractProductA = factory.CreateProductA();
}
public void Run()
{
abstractProductB.Interact(abstractProductA);
}

16



Builder — CTpouTesb
CtpouTtenb (aHrn. Builder) — noporkgatowmii WwabaoH NpoekTMpoBaHuA.

Henb
OTaenaeT KOHCTPYMpPOBaHME C0XKHOTro 06bEeKTa OT ero NpeAcTaBAeHUsA, Tak YTO B pe3y/ibTaTe OAHOrO U TOrO Xe
npoL,ecca KOHCTPYMPOBAHMA MOTYT NOY4aTbCA Pa3Hble NpeacTaBAeHUA.

Ilnrocel
No3BOAET U3IMEHATb BHYTPEHHEE NPEACTaB/EHNE NPOAYKT];

M30/IMPYET KO, PEaM3YIOWMNIN KOHCTPYMPOBaHWE U NPeACTaBleHUE;
AaeT 6o/iee TOHKMI KOHTPOJIb HaZ NPOLLECCOM KOHCTPYMPOBaHUS.

IlpumMeHeHHne
a/NIrOPUTM CO34aHMA CNOXKHOIO 06 beKTa He A0JIXKEH 3aBUCETb OT TOr0, U3 KaKMX YacTen COCTOMT OOBEKT 1 KaK OHU
CTbIKYIOTCA Mexay cobolt;

MPOLECC KOHCTPYMPOBaHNA A0/KeH obecneynsaTb pas/iMyHble NPeacTaBAeHUA KOHCTPYMpPYeMoro obbekTa.

06beKTbl «MOHMKep» B COM ecTb CTpouTenn, MHMUMaANU3Mpyemble CTPOKOW. bonee Toro, Ans nx co3gaHus
ncnonbsyetca apyroi Ctpoutenb — MkParseDisplayNameEXx, KoTopblit onpeaenser no CTPOKe KNacc MOHMKepa,
co34aeT MOHMKEP U MHULMANN3NPYET €ro 3TOM e CTPOKOM.

OaunH n3 atnx obbekTos, URL Moniker, ncnonb3syetcs ana Bceit 3arpy3ku CTPaHWUL, BAOXKEHUN U IOKYMEHTOB B
Microsoft Internet Explorer.

CTpykKTypa
Director huilder Builder
> >
+Construct(} +BuildPart()
| AN
I
|
fodasch fenm in &lreciura +
fuilde..ﬁu.|u;a::|:-u ConcreteBuilder L _:) Product
+BuildPari(]
+GeiReasult()
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IIpumep peanusanuu
using System;
using System.Collections.Generic;

namespace Builder

{
public class MainApp

{

public static void Main()

{

// Create director and builders
Director director = new Director();

Builder b1l
Builder b2

new ConcreteBuilderl();
new ConcreteBuilder2();

// Construct two products
director.Construct(bl);
Product pl = bl.GetResult();
pl.Show();

director.Construct(b2);
Product p2 = b2.GetResult();
p2.Show();

// Wait for user
Console.Read();

}

// "Director"

class Director

{
// Builder uses a complex series of steps
public void Construct(Builder builder)
{
builder.BuildPartA();
builder.BuildPartB();
}
}
// "Builder"
abstract class Builder
{
public virtual void BuildPartA()
{
}
public virtual void BuildPartB()
{
}
public virtual Product GetResult()
{
}
¥

// "ConcreteBuilderl"
class ConcreteBuilderl : Builder

{

private readonly Product product = new Product();

public override void BuildPartA()

{
product.Add("PartA");
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}

}

public override void BuildPartB()

{
product.Add("PartB");
}
public override Product GetResult()
{
return product;
}

// "ConcreteBuilder2"

class ConcreteBuilder2 : Builder

{
private readonly Product product = new Product();
public override void BuildPartA()
{
product.Add("Partx");
}
public override void BuildPartB()
{
product.Add("PartY");
}
public override Product GetResult()
{
return product;
}
}
// "Product"

class Product

{

private readonly List<string> parts = new List<string>();

public void Add(string part)

{
parts.Add(part);

}

public void Show()

{
Console.WriteLine("\nProduct Parts ------- ");
foreach (string part in parts)

Console.WriteLine(part);
}
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Factory method — ®a6puyHbIi MeTO],

®abpuuHblii meTop, (aHrn. Factory Method) — noporkaatowmii WabaoH NPoOeKTUPOBaHMSA, NPeAOoCTaBAA LN
noAxnaccam MHTepoenc Ansa co3gaHua 3K3eMnAAPOB HEKOTOPOTo Kaacca. B MOMEHT co3AaHmaA HacneaHNKK
MOTYT onpenennTb, Kakol Kiacc co3gasatb. MHbIMKM cnoBamu, Gabpuka genernpyet cosgaHue ob6beKToB
HacneAHWKaM POAUTENbCKOro Kaacca. 3To NO3BOAAET UCNONb30BaTh B KOAe Nporpammbl He cneumduyeckme
KNaccbl, @ MaHUNYAMPOBaTb abCTPaKTHbIMM 06beKTaMK Ha bonee BbICOKOM ypoBHe. TaKKe U3BecTeH nog,
Ha3BaHWEM BUPTYa/ibHbI KOHCTpYKTOP (aHra. Virtual Constructor).

Ienab

OnpegenseT nHTepdenc ana co3gaHna o6beKTa, HO OCTaBAAET NOAK/IAcCaM PeLleHne 0 TOM, KaKol Knacc
MHCTaHUMMPOBaTb. PabpuyHbI MeToZ No3BOAAET KNaccy AeNernpoBaTb co3gaHne noaKkaaccoB. Mcnonbsyercs,
Korga:

- KNnaccy 3apaHee Hen3BecTHO, 06EKTbI KaKMX MOAKNACCOB €My HYXHO CO34aBaTb.
- KNacc CNPOEKTUPOBaH TaK, 4To6bl 06bEKTbI, KOTOPbIE OH CO34aET, cneunduLMpPoBaanUCh NOAKAACCAMM.

Knacc Aenernpyet ceoun 06a3aHHOCTU OAHOMY N3 HECKOJIbKMX BCMOMOraTe/ibHbIX NOAKNMaCCOB, N NN1aHUPYETCA
JIOKaNnM30BaTb 3HAHME O TOM, KaKOM Knacc NMPUHUMAET 3TN 06a3aHHOCTU Ha cebs.

CTpyKTypa
Product Creator
+ FactoryMethod ()
+ NewPraduct ) 771 Product* p = FactaryMethaod(); j
ConcreteProduct ConcreteCreator

+ Factoryhethod () : Product [----| retum new ConcreteFroduct j

Product — npoayKr

onpeaensaeT uHTepderic 06bEKTOB, CO34aBaEMbIX aBCTPAKTHbIM METOL0M;
ConcreteProduct — KOHKpPeTHbIN NPOAYKT

peanunsyet uHtepoelic Product;

Creator — co3pgarenb

ob6baBnseT GabpuyHbI MeTos, KOTOPbIM BO3BpaLwaeT 06beKT TMNa Product. MorKeT TaKkKe coaeprKaTtb
peannsaumio 3Toro MeToAa «Mno yMOoIYaHUo»;

MOKET BbI3blBaTb pabpMyHbIN MmeToa ana co3gaHma obbekTa Tuna Product;

ConcreteCreator — KOHKpeTHbIl co34aTeNb
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nepeonpeaensier ¢pabpuuHbIii MeToa TakMM 06pa3om, YTobbl OH CO3AaBan M BO3BPaLlan 06beKT Knacca
ConcreteProduct.

Ilnrocel
Mo3BonAeT caenatb Kog co3gaHmAa 06 beKTOB bonee yHUBepCasbHbIM, HE NPUBA3bLIBAACh K KOHKPETHbLIM Kaaccam

(ConcreteProduct), a onepupya anib o6LmnMm MHTEepdeiicom (Product);
NO3BOJ1AE€T YCTAaHOBUTb CBA3b MeXAy NapansiebHbiMnN NepapxXxmamm Knaccos.

MuHychbl
HeobxoaumocTb co3aasatb HacnegHuKa Creator Ana Kaxaoro Hosoro Tuna npoaykta (ConcreteProduct).
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IIpumep peanusanuu
using System;
using System.Collections.Generic;

namespace Factory

{
public class MainApp
{
public static void Main()
{
// an array of creators
Creator[] creators = { new ConcreteCreatorA(), new ConcreteCreatorB() };
// iterate over creators and create products
foreach (Creator creator in creators)
{
Product product = creator.FactoryMethod();
Console.WriteLine("Created {0}", product.GetType());
}
// Wait for user
Console.Read();
}
}
// Product
abstract class Product
{
}

// "ConcreteProductA"
class ConcreteProductA : Product

{
}

// "ConcreteProductB"
class ConcreteProductB : Product

{
}
// "Creator"
abstract class Creator
{
public abstract Product FactoryMethod();
}

// "ConcreteCreatorA"
class ConcreteCreatorA : Creator

{
public override Product FactoryMethod()
{
return new ConcreteProductA();
}
}

// "ConcreteCreatorB"
class ConcreteCreatorB : Creator

{
public override Product FactoryMethod()
{
return new ConcreteProductB();
}
}



Lazy initialization — J/leHuBasg MHULUATU3ALUS

OTnoxKeHHan (neHnBan) nHuUManusauma (aHra. Lazy initialization). Mpuém B NnporpammuposaHnmn, Korga
HeKoTopas pecypcoémKas onepauma (cosgaHne 06bEKTA, BblUUCIEHME 3HAUYEHMA) BbINONHAETCA
HeMnocpeACTBEHHO Nepes Tem, Kak byaeT ncnoab3oBaH eé pesynbTaT. Takum 06pasom, MHULMANM3AUMA
BbINOJIHAETCA «Mo TpeboBaHMIO», @ He 3abnaroBpemMeHHO. AHaNorMyHasa naea HaxoauT NPUMEHEHME B CaMblX
pa3Hbix 061acTAX: HaNPUMeEpP, KOMMUAALMA KHA NETY» U IOTUCTUYECKan KoHLUenuma « TOYHO B CPOKY.

YacTHbIl cyyali 1eHUMBOM UHULMANMU3aUMM — co3aaHue 0b6beKkTa B MOMEHT obpallleHUs K Hemy — ABaseTca
OZIHUM U3 NOPOXKAatoLINX WabOHOB NPOEKTMPOBaHMA. KaK NpaBMao, OH UCMO/b3YETCA B COYETaHUU C TaKUMU
WwabnoHamm Kak PabpuyHbii metoa, OgmHouka u 3amectutens.CoaeprkaHme [ybpatb]

JocTouHCcTBaA
NHULMaNM3aumna BbINONHAETCA TO/IbKO B TEX C/IyYasX, KOr4a OHa AeUCTBUTEIbHO HE0H6X0AUMa;

YCKOpPAETCA Ha4ya/ibHaA MHULMaANN3aLUA.

HeaocraTku
HeB0O3MOXKHO ABHbIM 06pa3om 3a4aTb NOPAAOK MHULMANM3ALUUM OOBEKTOB;

BO3HMKAET 3a4epKKa Npu nepBom o0bpalLeHnn K 06beKTy.

IIpumep peaniusanuu
public class LazyInitialization<T> where T : new()

{
protected LazyInitialization() { }
private static T _instance;
public static T Instance
{
get
{
if (_instance == null)
{
lock (typeof(T))
{
if (_instance == null)
_instance = new T();
}
}
return _instance;
}
}
}
public sealed class BigObject: LazyInitialization<BigObject>
{
public BigObject()
{
//Bonbwas paboTa
System.Threading.Thread.Sleep(3000);
System.Console.WriteLine("3k3emnnsap BigObject co3gan");
}
}

class Program

{

static void Main(string[] args)

{

System.Console.WriteLine("MNepBoe obpaweHne K 3k3emnnApy BigObject...");
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}

//co3paHne obbeKkTa MpOMCXOAUT TONbKO MpU 3TOM Ob6paweHun K obbekTy
System.Console.WriteLine(BigObject.Instance);

System.Console.WriteLine("BTopoe obpaweHne K 3k3emnnApy BigObject..

System.Console.WritelLine(BigObject.Instance);

//OKOHYaHMe MNporpammbl
System.Console.ReadLine();

}

using System;

public class BigObject

{

private static BigObject instance;

private BigObject()

{
//Bbonbwasa paboTa
System.Threading.Thread.Sleep(3000);
Console.WriteLine("3k3emnnAp BigObject cospaH");
}
public override string ToString()
{
return "O6paweHune k BigObject";
}

// MeTon Bo3BpawaeT 3k3emnnAp BigObject, npu 3Tom oH
// co3paéT ero, ecnuM TOT eWwé He cywecTByeT
public static BigObject GetInstance()

{

// BNA WUCKJIYEHUS BO3MOXHOCTM CO343HUS ABYX OO6BLEKTOB
// NpU MHOTOMOTOYHOM TMPUIOXEHUU
if (instance == null)

lock (typeof(BigObject))
{

if (instance == null)
instance = new BigObject();

}

return instance;

}

public static void Main()

{

Console.WriteLine("MepBoe obpauweHne K 3sk3emnaspy BigObject...");

//co3paHne 06beKTa MPOUCXOAUT TOJNIbKO MpU 3TOM 0b6palWeHun K 0b6bekTy
Console.WriteLine(BigObject.GetInstance());

Console.WriteLine("BTopoe obpaueHne Kk sk3emnnapy BigObject...");
Console.WriteLine(BigObject.GetInstance());

//OKOHYaHWe nporpammbl
Console.ReadLine();

")
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Object pool — O6beKTHBIN My.J1

O6beKTHbIN nyn (aHrA. object pool) — nopoxaaowmin WabaoH NPOEKTUPOBaHUA, HABOP UHULMANU3UPOBAHHbIX
M TOTOBbIX K MCMO/Ib30BaHUIO 06bEKTOB. Korga cucteme TpebyeTtca 06beKT, OH He co3aaéTtca, a bepéTtca us nyna.
Koraa o6beKT 60/ble He HyKeH, OH He YHUUTOXKaeTcA, a Bo3Bpaluaetca B nyn.CogepraHue [ybpatb]

IlpuMeHeHHe

O6beKTHbIM Ny NPUMEHAETCA A5 NOBbILEHMA NPOU3BOAUTENBHOCTM, KOTAa CO34aHMe 06BbEKTa B HaYane
pPaboTbl M YHUUTOXKEHME ero B KOHLE NPUBOAUT K 60/bliMm 3aTpaTam. OcobeHHO 3aMeTHO NoBbIEHME
NpPou3BOAUTENBHOCTU, KOrga 06bEKTbI YAaCTO CO34atOTCA-YHUUTOMXKAOTCA, HO OAHOBPEMEHHO CYLLECTBYET NULLIb
HeboblIOe UX Yncno.

IlepennosiHeHH e
Ecnn B nyne HeT HM 0AHOro CBOOOAHOIrO 06BbEKTA, BO3MOKHA OZHA U3 TPEX CTpaTerui:

PacwwupeHue nyna.
OTKa3 B cO34aHNM 06bEKTA, aBaPUIHbIA OCTAHOB.
B cnyyae MHOro3aga4yHom CUCTEMbI, MOYKHO MOAOXKAaTb, MOKa 0AMH U3 06beKTOB He 0cBOboAUTCA.

IIpumepsnl
NHbopmayma 06 oTKpbITbix dpainax 8 DOS.

NHbopMaLmsa 0 BUAUMbIX 06beKTax BO MHOTMX KOMMbIOTEPHbIX UrPax (XOpoLwnm Npumepom ABASETCA ABUMKOK
Doom). 3ta nHpopMaLMA aKTyasibHa TO/IbKO B TeUYEHME OAHOIO Kafpa; Nocae TOro, Kak Kaap BbiBeAeH, CNMCOK
onycroliaeTca.

KomnbloTepHasa Urpa 4N XxpaHeHus Bcex 06beKTOB Ha KapTe, BMECTO TOro, YTobbl MCMNONb30BaTh 06bIYHbIE
MeXaHW3Mbl pacrnpeaeneHns NamaTh, MOXKET 3aBECTM MACCUB TaKOro pa3mepa, KOTOPOro 3aBe4oMO XBaTUT Ha
BCe 06beKTbl, M CBOBOAHbIE AYENKM AepiKaTb B BUAE CBA3HOO CNMCKA. Takasa KOHCTPYKLMA NOBbIWAET CKOPOCTb,
yMeHbLIaeT pparMmeHTaumMio NamaT U CHUMKAET HarpysKy Ha cbopLmMK Mycopa (eCan OH ecTb).

JloByLuku

Mocne Toro, Kak 06BEKT BO3BPALLEH, OH [O/IXKEH BEPHYTLCA B COCTOAHME, NPUTOLHOE A/1A Aa/IbHENLLEero
Mcnonb3oBaHUsA. Ecnm 06beKTbI NOC/Ie BO3BPALLLEHMA B MY/ OKA3bIBAKOTCSA B HENPABUABHOM UK
HeonpeaenéHHOM COCTOAHUM, TaKana KOHCTPYKUMA Ha3biBaeTCs 06 bEKTHOM Knoakow (aHrn. object cesspool).

MoBTOPHOE MCNONb30BaHME OHHEKTOB TaKKe MOXKET NPUBECTU K yTeuke MHbopmaLummn. Ecnn B 06beKTe ecTb
CEeKpeTHble AaHHble (Hanpumep, HoOMep KpeauTHOM KapTbl), Nocsie 0cBOboXAeHUA 06beKTa 3Ty MHPOpPMaLMIO
Hago 3aTepeTb.

IIpumep peausanuu

// TMpumep 1
namespace Digital_Patterns.Creational.Object_Pool.Soft
{
/// <summary>
/// WHTepdelc pna ucnonb3oBaHuAa wabnoHa "Object Pool" <see cref="Object_Pool"/>
/// </summary>
/// <typeparam name="T"></typeparam>
public interface ICreation<T>
{
/// <summary>
/// Bo3BpawaeT BHOBb CO3[aHHbI1 06bEKT
/// </summary>
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/// <returns></returns>
T Create();

}

// Tpumep 2

using System;

using System.Collections;
using System.Threading;

namespace Digital Patterns.Creational.Object_Pool.Soft
{
/// <summary>
/// Peanusauua nyna ob6bekTOB, WUCMNONAb3YHWMIA "MArkue" ccbiaku
/// </summary>
/// <typeparam name="T"></typeparam>
public class ObjectPool<T> where T : class
{
/// <summary>
/// O6bEKT CUHXPOHU3AUUU
/// </summary>
private Semaphore semaphore;

/// <summary>

/// Konnekuua copepxuT ynpaBnAemble 06beKTbl
/// </summary>

private ArraylList pool;

/// <summary>

/// Ccbinka Ha 06beKT, KOTOpOMYy pAenerupyetcsas OTBETCTBEHHOCTb
/// 3a co3paHue o6bLEKTOB nyna

/// </summary>

private ICreation<T> creator;

/// <summary>

/// Konn4ecTBO 06LEKTOB, CyWeCTBYWWWX B [AHHbLIA MOMEHT
/// </summary>

private Int32 instanceCount;

/// <summary>

/// MakcumanbHOe KOJIM4eCTBO YMNpaBAfieMbIX My/0M O6beKTOB
/// </summary>

private Int32 maxInstances;

/// <summary>
/// Co3paHue nyna ob6bekToB
/// </summary>
/// <param name="creator">06bekT, KOTOpoMy nyn 6yaeT [eferupoBaTb OTBETCTBEHHOCTb
/// 3a co3paHue yrnpaBfifieMblX UM Ob6beKTOB</param>
public ObjectPool(ICreation<T> creator)
: this(creator, Int32.MaxValue)
{

}

/// <summary>

/// Co3paHue nyna ob6bLekTOB

/// </summary>

/// <param name="creator">06bekT, KOTOpoMy nyn OyaeT AenerupoBaTb OTBETCTBEHHOCTb
/// 3a co3paHue ynpasBisieMblXx UM 06bEKTOB</param>

/// <param name="maxInstances">MakcumanbHOe KOAMYECTBO 3K3EMNIAPOB Kjacc,

/// KOTOpbIM NMyn pa3pewaeT CywecTBOBaTb OLHOBPEMEHHO

/// </param>

public ObjectPool(ICreation<T> creator, Int32 maxInstances)

{

this.creator = creator;
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this.instanceCount = 0;

this.maxInstances = maxInstances;

this.pool = new ArrayList();

this.semaphore = new Semaphore(@, this.maxInstances);

}

/// <summary>

/// Bo3BpawaeT KoOAM4YeCcTBO 06LEKTOB B Myje, OXUAAWWWX MOBTOPHOTO
/// wcnonb3oBaHWA. PeanbHOe KOJIMYECTBO MOXET 6biTb MeHblie

/// 3TOro 3HayeHuA, MOCKOJbKY BO3Bpalaemasn

/// Benn4MHa - 3TO KOJMUYEeCTBO "MArkux" CCbiNOK B nyne.

/// </summary>

public Int32 Size

{
get
{
lock(pool)
{
return pool.Count;
}
}
}

/// <summary>

/// Bo3BpawaeT KOAMYECTBO YMNpaB/ifieMbX My/J0M O6bEKTOB,

/// cywecTBYWWMX B AAHHBIA MOMEHT

/// </summary>

public Int32 InstanceCount { get { return instanceCount; } }

/// <summary>
/// Tony4uTb WAM 3ajaTb MAaKCUMAsbHOE KONMYECTBO YNpaBAAEMbIX MyJioM
/// 06bekTOB, KOTOPbLIM My/ paspewaeT CywWecTBOBAaTb OLHOBPEMEHHO.
/// </summary>
public Int32 MaxInstances
{

get { return maxInstances; }

set { maxInstances = value; }

}

/// <summary>

/// Bo3BpawaeT M3 nyna obbekT. lpu nycTtom nyne byaeT co3paH

/// 0bbekT, ecnum KONUYeCTBO YMNpaBiseMblX NynoM OO6bEKTOB He

/// 6onblwe unnm paBHO 3HA4YeHWW, BO3BpalWAaeMOMy METOLOM

/// <see cref="0bjectPool{T}.MaxInstances"/>. Ecaum Konn4ecTBO YyNpaBAfAeMbIX My/0M
/// 0bbekTOB npeBbllaeT 3TO 3HAYEeHWe, TO [aHHbIA MeToh Bo3BapwaeT null

/// </summary>

/// <returns></returns>

public T GetObject()

lock(pool)

{
T thisObject = RemoveObject();

if (thisObject != null)
return thisObject;

if (InstanceCount < MaxInstances)
return CreateObject();

return null;

}

/// <summary>
/// Bo3BpawaeT 13 nyna obvekT. lMpu nycTtom nyne b6yneT co3paH
/// 06bEKT, ecnum KOAMYecTBO YNpaBffeMbiX MyJsioM O06beKTOB He

27



/// 6onblle WUNM paBHO 3HA4YeHWKW, BO3BPaWLAEMOMY METOLOM

/// <see cref="0bjectPool{T}.MaxInstances"/>. EcnM KOAMYECTBO ynpaBAAeMbIX My/iOM
/// 0bbekTOoB npeBbllaeT 3TO 3HAYEHWe, TO JaHHbIn MeTon OyaeT XAaTb AO Tex

/// nop, noka KakoW-HWbyab 06bLEKT He CTaHeT AOCTYMHbM ANA

/// NOBTOPHOro MCMNO/Ab30BaHUA.

/// </summary>

/// <returns></returns>

public T WaitForObject()

{
lock(pool)
T thisObject = RemoveObject();
if (thisObject != null)
return thisObject;
if (InstanceCount < MaxInstances)
return CreateObject();
}
semaphore.WaitOne();
return WaitForObject();
}

/// <summary>

/// YhanaeT o06bekT M3 KoAneKuuu Mysa U BO3BpalaeT ero
/// </summary>

/// <returns></returns>

private T RemoveObject()

{
while (pool.Count > @ )
{
var refThis = (WeakReference) pool[pool.Count - 1];
pool.RemoveAt(pool.Count - 1);
var thisObject = (T)refThis.Target;
if (thisObject != null)
return thisObject;
instanceCount--;
}
return null;
}

/// <summary>

/// Co3paTb 06beKT, ynpaBJiAieMblil STUM MyJIOM
/// </summary>

/// <returns></returns>

private T CreateObject()

{
T newObject = creator.Create();
instanceCount++;
return newObject;

}

/// <summary>
/// OcBoboxpaeT obbekT, nomewas ero B Nyn AnA
/// NOBTOPHOro WUCMNONb30BaHUA
/// </summary>
/// <param name="obj"></param>
/// <exception cref="NullReferenceException"></exception>
public void Release(T obj)
{
if(obj == null)
throw new NullReferenceException();
lock(pool)

{
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var refThis = new WeakReference(obj);
pool.Add(refThis);
semaphore.Release();

namespace Digital_ Patterns.Creational.Object_Pool.Soft

}
}
}
// Tpumep 3
{
{
{
}
}
{
{
}
}
{
{
}
}
}
// Tpumep 4

public class Reusable

public Object[] Objs { get; protected set; }

public Reusable(params Object[] objs)

this.Objs = objs;

public class Creator : ICreation<Reusable>

private static Int32 iD = 9;

public Reusable Create()

++iD;
return new Reusable(iD);

public class ReusablePool : ObjectPool<Reusable>

public ReusablePool()

: base(new Creator(), 2)

using System;
using System.Threading;
using Digital_Patterns.Creational.Object_Pool.Soft;

namespace Digital Patterns

{

class Program

{

static void Main(string[] args)

{

Console.WriteLine(System.Reflection.MethodInfo.GetCurrentMethod().Name);
var reusablePool = new ReusablePool();

var thrdl = new Thread(Run);

var thrd2 = new Thread(Run);

var thisObjectl = reusablePool.GetObject();
var thisObject2 = reusablePool.GetObject();
thrdl.Start(reusablePool);
thrd2.Start(reusablePool);
ViewObject(thisObjectl);
ViewObject(thisObject2);
Thread.Sleep(2000);
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reusablePool.Release(thisObjectl);
Thread.Sleep(2000);
reusablePool.Release(thisObject2);

Console.ReadKey();

}
private static void Run(Object obj)
{
Console.WriteLine("\t" + System.Reflection.MethodInfo.GetCurrentMethod().Name);
var reusablePool = (ReusablePool)obj;
Console.WriteLine("\tstart wait");
var thisObjectl = reusablePool.WaitForObject();
ViewObject(thisObjectl);
Console.WriteLine("\tend wait");
reusablePool.Release(thisObjectl);
}
private static void ViewObject(Reusable thisObject)
{
foreach (var obj in thisObject.Objs)
{
Console.Write(obj.ToString() + @" ");
}
Console.WriteLine();
}
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Prototype — IIpoToTHn
Mpototun, (aHrA. Prototype) — nopoxaatowmnii wabnoH npoekTupoBaHus.CogeprkaHune [ybpaTb]

Ha3sHayeHue
3a4a€éT BMAbl cO34aBaeMblX 0ObEKTOB C MOMOLLbIO 3K3EMMNAAPA-NPOTOTMMNA U CO34aET HOBble 06bEKTbI MYTEM
KONMPOBaHUA 3TOro NpoToTMna.

Mpolue roBops, 3TO NaTTePH CO34aHMA 06BEKTA Yepes KNOHUPOBaHMeE APYyroro o6bekTa BMECTO CO34aHMA Yepes
KOHCTPYKTOP.

IIpuMeHUMOCTH
MaTTepH ncnonbsyetca YTobbi:

- n3bexkaTb AONONHUTENbHBIX YCUAMIA NO CO3AaHMI0 06beKTa CTaHAaPTHLIM NyTem (MMeeTcs B BUAY
MCMO/Ib30BaHMeE KOYeBOro C/10Ba 'new’, Koraa Bbi3bIBAaETCA KOHCTPYKTOP He TO/IbKO CaMoro o6bekTa, Ho U
KOHCTPYKTOPbI BCEM MepapXnmn NpeaKkos 06bekTa), Koraa 3To HEM03B0OMTE/IbHO A0POT0 A/A NPUNOXKEHMS.

- n3beskaTb HacneaoBaHMA co3gaTens obbeKTa (object creator) B KNMEHTCKOM NPUNOMKEHUU, KaK 3TO Aenaet
naTTepH abstract factory.

V|CI'IOJ'Ib3yf;ITe 3TOT WwabnoH NPOEKTUPOBAHNA, KOrda CUCTEMA HE A0/1KHA 3aBUCETb OT TOlo, Kak B HeM co34atoTCA,
KOMMOHYIKOTCA U NpPeacTaBnATCA NPOAYKTbI:

- MHCTaHUMPYeMble KaacCbl ONpeaensoTca BO BPEMS BbIMOJHEHWUA, HANPUMEP C NOMOLLbIO AUHAMUYECKON
3arpysku;

- ANA TOro YTo6bI N36EXKaTb NOCTPOEHMA MePaPXMIt KNaccoB Man GabpuK, NapannesnbHbiX Mepapxmm Kaaccos
NPOAYKTOB;

- 3K3EeMNAAPbI KAacca MOTyT HAaXOAWUTLCA B O4HOM M3 HECKOJIbKMX Pa3INYHbIX COCTOAHWA. MOXeT oKa3aTbCs
yAo6Hee yCTaHOBUTb COOTBETCTBYIOLLEE YMC/IO NPOTOTUMNOB W KIOHMPOBATL MX, @ HE MHCTAHLMPOBATb KaXabli
pas KAacc BPYYHYHO B NOAXOAALLEM COCTOAHUN.

CTpykTypa
Client protatype Prototype
+Oparation() . +Clone()
I J
i
p=profotype. Clone()
ConcretePrototype ConcretePrototype2
+Clonel) | +Clonel) |
| ]
I 1
return copy of this return copy of this
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IIpumep peanusanuu
using System;

namespace Prototype

{

class MainApp

{

}

static void Main()

{

// Create two instances and clone each

Prototype pl = new ConcretePrototypel("I");
Prototype c1 = pl.Clone();
Console.WriteLine("Cloned: {0}", cl1l.Id);

Prototype p2 = new ConcretePrototype2("II");
Prototype c2 = p2.Clone();
Console.WriteLine("Cloned: {0}", c2.Id);

// Wait for user
Console.Read();

// "Prototype"

abstract class Prototype

{

}

private string id;

// Constructor
public Prototype(string id)

{
}

this.id = id;

// Property
public string Id

{

}

get
{

}

return id;

public abstract Prototype Clone();

// "ConcretePrototypel™

class ConcretePrototypel : Prototype

{

// Constructor
public ConcretePrototypel(string id)

{
}

: base(id)

public override Prototype Clone()

{

// Shallow copy
return (Prototype)this.MemberwiseClone();
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// "ConcretePrototype2"

class ConcretePrototype2 : Prototype

{
// Constructor
public ConcretePrototype2(string id)
: base(id)
{
}
public override Prototype Clone()
{
// Shallow copy
return (Prototype)this.MemberwiseClone();
}
}

33



Singleton — OguHO4YKa
OpuHOUKa (aHrA. Singleton) B nporpaMmnpoBaHUM — NOPOXKAAOLWMIA WABAOH NPOEKTUPOBAHMA.

Henb

[apaHTMpPYeT, YTO Y KAacca ecTb TO/IbKO OAMH 3K3eMNAAP, U NPeaoCcTaBAAeT K HeMY rnobanbHyO TOUKY AOCTyNa.
CyLw,ecTBEHHO TO, YTO MOXXHO M0J/1b30BaTbCA MMEHHO 3K3EeMMAAPOM Kacca, Tak Kak Npyu 3STOM BO MHOTUX C/Ty4anx
CTaHOBUTCA AOCTYNHOM 60nee WnpoKaa GYHKLMOHANbHOCTb. Hanpumep, K ONMCaHHbIM KOMNOHEHTaM Kaacca
MOKHO 0bpalLaTbes Yepes nHTepdeic, ecnm Takaa BO3MOXKHOCTb NOALEPHKMBAETCA A3bIKOM.

Ilrocel
KOHTPOMPYEMbI AOCTYN K eAMHCTBEHHOMY 3K3eMnaApy;

YMeHbLUEHWE YNCNA UMEH;

[AOMyCKaeT yTOYHEHWE OnepauLnin U NpeacTaBieHus;
[AOMYyCKaeT NnepeMeHHOoe YMUC/I0 3K3EMNNAPOB;
606/1bWwan rMbKoCTb, YeM y onepaumii Knacca.

MuHychoI
rnobanbHble 06bEKTbI MOTYT BbITb BpeAHbl A4/19 06 BEKTHOTO NPOrPaMMMUPOBAHUA, B HEKOTOPBIX CIYYanaX NPUBOAA
K CO34,aHMI0 HeMaclTabnpyemoro npoekTa.

YC/IOXKHAET HanncaHne Moy bHbIX TeCTOB 1 cnegosaHue TDD

IlpumMeHeHHne
[0KeH BbITb POBHO OAMH 3K3eMNAAP HEKOTOPOTO KNacca, IerKo AOCTYMNHbIA BCEM KMEHTaM;

e,EI,MHCTBeHHbIl‘/JI 3K3eMnAaAap O0/1XKEH PacWMPATbCA NyTEM NOPOXKAEHUA NOAKNACCOB, U KIMEHTAM HYXXHO MMETb
BO3MOXHOCTb paﬁOTaTb C paClWMPEHHbIM 3K3eMNIAPOM 6es MOAM(I)MKE]LI,VIVI cBOero Koga.

CTpyKTypa

Singleton
+Inztance () :3ingleton
—3ingleton () :wvoid
—-instance: 3ingleton

IIpuMep peanusanuun

[na oThoxeHHOM MHMUManu3aumm Singleton'a B CHf pekomeHAyeTCA NCNO/b30BaTb KOHCTPYKTOPbI TUMOB
(cTaTnyeckmnit KOHCTPYKTOP). CLR aBTOMaTUYECKM BbI3bIBAET KOHCTPYKTOP TUMa NpyY NepBom 06paLLeHnn K Tuny,
npu aTom obecneunsas 6€30MacHOCTb B OTHOLLIEHWUM CUHXPOHM3ALMM NOTOKOB. KOHCTPYKTOP TUNa
aBTOMAaTUYECKUN FreHepUpPYyeTca KOMNUAATOPOM U B HEM NPOUCXOAUT UHULMANM3ALMA BCEX NOen TUNa
(cTaTnueckmx noneit). ABHO 3a4,aBaTb KOHCTPYKTOP TUMA He CeAyeT, TaK KaK B 3TOM C/lyyae OH byaeT Bbi3biBaTbCA
HenocpeAcTBEHHO nepes, 06palLeHNeM K TUNy 1 JIT-KOMNUAATOP HE CMOKET MPUMEHUTb ONTUMM3ALLUIO
(Hanpumep, ecnn nepBoe obpalyeHue K Singleton'y nponcxoamT B umKae).
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/// generic Singleton<T> (noToko6e3onmacHbIi C UCMO/Sb30OBaHMEeM generic-kflacca M C OTJIOKEHHON

UHUUMaNM3aumnei)

/// <typeparam name="T">Singleton class</typeparam>
public class Singleton<T> where T : class

{
/// 3aWwMWEHHbIN KOHCTPYKTOp HeobXxoaum AnA TOro, 4Tobbl MpefoTBpaTUTb CO3[aHWe >3K3emnaApa Kjaacca
Singleton.
/// OH 6yneT Bbl3BaH W3 3aKpbITOro KOHCTPYKTOpA HAC/NeLCTBEHHOro KkJjacca.
protected Singleton()
{
}
/// ®abpuka ucnonb3yeTcs ANA OT/IOKEHHOW WHUUMANAM3aUMKM SK3eMmnaspa knacca
private sealed class SingletonCreator<S> where S : class
{
//Mcnonb3yeTtca Reflection gna cospaHus sk3emnaApa knacca 6e3 nyb6AM4YHOro KOHCTpPYyKTOpa
private static readonly S instance = (S)typeof(S).GetConstructor(
BindingFlags.Instance | BindingFlags.NonPublic,
null,
new Type[©O],
new ParameterModifier[@]).Invoke(null);
public static S CreatorInstance
{
get
{
return instance;
}
}
}
public static T Instance
{
get
{
return SingletonCreator<T>.CreatorInstance;
}
}
}

/// Wcnonb3oBaHue Singleton
public class TestClass : Singleton<TestClass>

{

TaKe MOXHO MCNo/b30BaTh CTaHAAPTHbIM BapuaHT NnoToKobesonacHol peannsaunm Singleton ¢ oTnoKeHHoM

/// Bbi30BeT 3alWMWeHHbIi KOHCTPYKTOp kniacca Singleton
private TestClass()

{
}
public string TestProc()
{

return "Hello World";
}

WMHULMaNM3aLmen:

public class Singleton

{
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/// 3aWueHHbI KOHCTPYKTOP HYXeH, 4ToObl NpefoTBpaTUTb CO34aHMe 3k3emnnApa kjaacca Singleton
protected Singleton()

{
}
private sealed class SingletonCreator
¢ private static readonly Singleton instance = new Singleton();
public static Singleton Instance
{
get
{
return instance;
}
}
}
public static Singleton Instance
{
get
{
return SingletonCreator.Instance;
}
}

ECnv HET HeEOBXOAMMOCTU B KaKMUX-TMB0 NYyBANYHBIX CTaTUYECKMX METOAAX WM CBOMCTBAX (KpoMe CBOICTBA
Instance), TO MOXKHO MCNONbL30BaATL YNPOLLEHHbIN BapUaHT:

public class Singleton

{

private static readonly Singleton instance = new Singleton();

public static Singleton Instance

{

get { return instance; }

}

/// 3aWMWWeHHbIn KOHCTPYKTOP HYXEeH, 4TO6bl NpeAoTBpaTUTb CO3AaHWe 3dKk3emnadApa kniacca Singleton
protected Singleton() { }



Double checked locking - BsioKupoBKa ¢ JBOMHOM NPOBEPKOU

Double checked locking (6nokupoBKa ¢ gBoiiHO NpoBepKoii) — WabnoH NPOeKTUPOBaHMA, NPUMEHSAIOLNINCA B
napannenbHOM NporpammmpoBaHumn. OH NpeaHasHaYeH ANA YMEHbLIEHMA HAKNaAHbIX PacX0[0B, CBA3AHHbIX C
nonyyeHnem 610KkMpoBKK. CHavyana nposepaeTca ycaosue 6J10KMPOBKU 6e3 KaKo-1Mbo CUHXPOHM3ALUNK; NOTOK
AenaeT NonbITKY NOAYYUTb 6NOKMPOBKY TO/IbKO €C/IM Pe3ynbTaT NPOBEPKM FOBOPUT O TOM, YTO HU OAMH APYroi
NMOTOK He BnageeT 610KMPOBKONA.

Ha HEKOTOPbIX A3blKaX VI/VII'IVI Ha HEKOTOPbIX MallnNHaxX HEBO3MOXKHO 6esonacHo peann3oBatb ,ﬂ,aHHbIﬁ WwabnoH.
|_|03TOMy MHOr4a ero HasblBaloT aHTU-NATTEPHOM.

O6bI4HO OH MCMNONb3YETCA A1 YMEHbLUEHMA HAaKNA4HbIX PAacXo40B NPy peanm3aunm NeHNBOM MHULMANMU3ALMM B
MHOTFOMOTOYHbIX MPOrpammax, HanpMmep B cocTaBe WabsoHa NpoeKkTMpoBaHusa OanHouKa. Mpu neHnsomn
MHULMANM3ALMN NEPEMEHHOM, UHULMANN3ALMA OTKAAAbIBAETCA A0 TEX NOP, MOKa 3HAYEHME NepeMeHHON He
NOHaZo6MTCA NPU BbIYUCIEHUAX.

IIpumep peaniusanuu
Microsoft noagTBepKaaeT, 4To NpPM UCNOAb30BaHMM KAOYEBOIO C0Ba volatile, nicnonb3osaHue natrepHa Double
checked locking aBnaetca 6e3onacHbIm.

public sealed class Singleton

{
private Singleton()
{
// VHWUMANM3MpOBaTb HOBLIN 3K3emnaAp obbekTa
}
private static volatile Singleton singletonInstance;
private static readonly Object syncRoot = new Object();
public static Singleton GetInstance()
{
// co3paH nu obbekT
if (singletonInstance == null)
{
// HeT, He co3aaH
// TONbKO OAMH MOTOK MOXeT CO34aTb ero
lock (syncRoot)
{
// npoBepsAeM, He co3haNl M 06bLEKT ApYyroi MnoTokK
if (singletonInstance == null)
{
// HeT He co3pan — CO3[4aéMm
singletonInstance = new Singleton();
}
}
}
return singletonInstance;
}
}
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CTpyKTypHbIe 111a6JI0Hbl MTPOEKTUPOBAHUS

CTpYKTYypHble WwabnoHbl — Wab0oHbI MPOEKTUPOBAHMNA, B KOTOPbIX PACCMaTPMBAETCA BOMPOC O TOM, KaK 13
KNaccoB 1 06beKToB 06pa3ytoTca 6onee KpynHble CTPYKTYpPbI.

Hcnosib30BaHU e

CTpYKTYpHble WabaoHbl YPOBHSA KAacca UCNOb3YIOT HacneL0BaHWe ANA COCTaBNEHMA KOMMNO3UUMIA U3
nHTepdelicos 1 peanmsaumii. NpocToi Nnpumep — UCMNO/Ib30BAHNE MHOXKECTBEHHOIO Hac/e40BaHNA AN
06beaANHEHUA HECKONBKUX KNaccoB B OAMH. B pe3ynbraTe nosyyaeTca Knacc, obnagatowmin CBOMCTBaMU BCeX
cBoux poautenenr. OcobeHHO noaeseH 3ToT WaboH, Koraa Hy»XHO OpraHM30BaTb COBMECTHYIO paboTy
HECKOJ/IbKMX HE3aBUCUMO pa3paboTaHHbIx bubamoTek.

[lepedyeHb CTPYKTYPHBIX IIAGJI0HOB
- apantep (adapter);
- mocr (bridge);
- KOMNoHOBWMK (composite patern);
- pekopatop (decorator);
- ¢acap (facade);
- front controller;
- npucnocobneHey (flyweight);
- 3amectutensb (proxy).
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Front Controller — BxoagHas Touka
The Front Controller Pattern is a software design pattern listed in several pattern catalogs. The pattern relates to
the design of web applications. It "provides a centralized entry point for handling requests."

Front controllers are often used in web applications to implement workflows. While not strictly required, it is
much easier to control navigation across a set of related pages (for instance, multiple pages might be used in an
online purchase) from a front controller than it is to make the individual pages responsible for navigation.

The front controller may be implemented as a Java object, or as a script in a script language like PHP, ASP, CFML
or JSP that is called on every request of a web session. This script, for example an index.php, would handle all
tasks that are common to the application or the framework, such as session handling, caching, and input filtering.
Based on the specific request it would then instantiate further objects and call methods to handle the particular
task(s) required.

The alternative to a front controller would be individual scripts like login.php and order.php that would each then
satisfy the type of request. Each script would have to duplicate code or objects that are common to all tasks. But
each script might also have more flexibility to implement the particular task required.Contents [hide]

IIpumep
Several web-tier application frameworks implement the Front Controller pattern, among them:

- Ruby on Rails

- ColdBox, a ColdFusion MVC framework.

- Spring MVC, a Java MVC framework

- Yii, Cake, Symfony, Kohana, Codelgniter and Zend Framework, MVC frameworks written with PHP
- Cairngorm framework in Adobe Flex.

- Microsoft's ASP.NET MVC Framework.

- Yesod web application framework written in Haskell.

CTpyKTypa

Client Handler sinterfaces
- ——= Command
* | +Exacutef) : void

Concrete Concrete
Command 1 Command 2
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Adapter — ApganTep

ApanTtep, Adapter uanm Wrapper/O6&pTka — CTPYKTYPHbIN Wab/10H NPOEKTUPOBaHNA, NPeAHa3HaYeHHbI Ans
OpraHu3aLum UCNonb3oBaHUA GyHKLMI 06bEKTa, HeAOCTYNHOIO AN MOgUPUKALMK, Yepes CneLnanbHo
CO34aHHbIl nHTepdelic.

3azaya

Cuctema noggeprknsaet Tpebyemble AaHHbIe M NOBeAeHME, HO UMeeT Henoaxoaalwmi nutepdenc. Yauwe scero

wabnoH Agantep NPUMeEHAETCs, ecin HeobXo0AMMO Co34aTb KNacc, NPoOU3BOAHbIN OT BHOBb OMpeaeIAemMoro unm

yXe cylecTsytolero abCcTpakTHOro Knacca.

Cnoco6 pelueHus
ApanTep npeaycmatpuBaeT co3faHue Kaacca-060104KkK € Tpebyembim MHTEpbENCOM.

YyacTHUKH

Knacc Adapter npusoaut uHtepdelic knacca Adaptee B cooTBeTcTBME C MHTEpdencom Knacca Target
(HacnegHMKom KoToporo asnasetca Adapter). 91o nossonseT 06beKTy Client ucnonb3oBatb 06beKT Adaptee
(nocpeactsom agantepa Adapter) Tak, CNOBHO OH ABASIETCA 9K3EMMNIAPOM Knacca Target.

Takmum obpasom Client obpaltaeTca K uHTepdelicy Target, peannsoBaHHOMY B HacneaHWKe Adapter, KOTopbii
nepeHanpasnseT obpalleHne K Adaptee.

CTpyKTypa
,_,..---""'_" wpattern: 1—‘_"""=—..._1
- Adapter =
- - B - ™ Ty
- "y
- B
-
Target ™
e Client AN
. +request ()

! ’

. _— Adapter Adaptee
- Adaptes -» specificRequest ) | _ _ o wadaptees — o P ¢
N +request +specificRequest ) -
ML =
~ P
= - = -
- _— -— -
CineacrTBus

LWabnoH AganTep NO3BOASET BKAOYATD Y¥Ke CYLLECTBYIOLME OOBEKTbI B HOBblE OOBEKTHbIE CTPYKTYPbI,
He3aBMCMMO OT Pas/INYMi B UX UHTepdeiicax.

Peanusanus

BK/IlOUEHME YyrKe CYLLEeCTBYIOLLEro Kacca B Apyroit knacc. MHTepdelic BKAOYatoLero Knacca npMBogumTcs B
COOTBETCTBME C HOBbIMM TPeboBaHMAMM, a BbI3OBbI €r0 MEeTOA0B NpeobpasytoTcs B BbI30BbI METOA0B
BK/IIOYEHHOrO Knacca.
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IIpumep peanusanuu
using System;

namespace Adapter

{

class MainApp

{
static void Main()
{
// Create adapter and place a request
Target target = new Adapter();
target.Request();
// Wait for user
Console.Read();
}
}
// "Target"
class Target
{
public virtual void Request()
{
Console.WriteLine("Called Target Request()");
}
}
// "Adapter"
class Adapter : Target
{
private Adaptee adaptee = new Adaptee();
public override void Request()
{
// Possibly do some other work
// and then call SpecificRequest
adaptee.SpecificRequest();
}
}
// "Adaptee"
class Adaptee
{
public void SpecificRequest()
{
Console.WriteLine("Called SpecificRequest()");
}
}
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Bridge — Moct

Bridge, MocT — Wab10H NPOEKTUPOBAHUA, UCNOJIb3yEeMbIN B MPOEKTUPOBAHUN NPOrpamMMHOro obecneyeHuns
yTOObI «pa3penAaTtb a6CTpaKLI,MlO n peannsaumio Tak, YTOObI OHU MOTN U3MEHATLCA He3aBMcMMmo». LLlabnoH
bridge (oT aHr1. — MOCT) UCNONb3YyET UHKaNCYNALMIO, arPermpoBaHne U MOXKeT UCMO0/1b30BaTb HacAeAoBaHUe AN
TOro, yTObbI pa3fennTb OTBETCTBEHHOCTb MeXA4y K1aCCaMu.

Henb

Mpun YacTom U3MEHEHUWN KNacca NPeENMYLLECTBA 0O BEKTHO-OPUEHTMPOBAHHOMO NOAX0AA CTAHOBATCA OYEHb
Nnosie3HbIMK, NO3BOAA 4eNaTb USMEHEHMA B Nporpamme, 061a4as MUHUMANbHbIMU CBEAEHUAMM O pPeanmsaunm
nporpammel. LLabnoH bridge ABnaeTca nonesHbIM TaM, r4e YacTo MEHAETCA He TO/IbKO CaM K/1acc, HO U TO, YTO OH

aenaer.
CTpyKTypa
Client
Abstraction | mplementor Implamentor
L
el
+0peration() | +Operationimp()
implementor Operationimp)
RefinedAbstraction Concretelmplementord| |[ConcretelmplementorB
+Opearationlmpl) +Operationimp)
OnucaHue

Korpga abcTpakums u peannsauma pasgaeneHbl, OHM MOTYT U3MEHATLCA He3aBUCUMO. [pyrMmu cioBamu, npm
peanusauum yepes NaTTepH MOCT, USMEHEHME CTPYKTYPbl UHTEpPdElica He MeLaeT U3MEHEHUIO CTPYKTYPbI
peanusauun. PaccmoTpym Takyro abCTpakumio Kak ¢urypa. CyLecTByeT MHOXKECTBO TUMOB GUIyp, KaxKaas co
CBOMMM CBOMCTBAMM U meTogammn. O4HAKO ecTb YTO-TO, YTO 06beguHAET Bce urypbl. Hanpumep, Kaxaan ourypa
[OJIXKHA YMeTb pucoBaTb cebs, MmaclitabupoBatbes U T. M. B TO »Ke Bpems prcoBaHMe rpaduKM MOXKET OT/IMYATbCA
B 3aBMcMMOCTM OT Tuna OC, nnm rpadmyeckon bnbanotTekn. Purypbl AOMKHbI UMETb BO3SMOXHOCTb PUCOBATL
cebn B pasnMyHbIX rpaduyeckmx cpesax, Ho Peann3oBbliBaTb B Kaxaon durype Bce cnocobbl pUcoBaHMA Man
MoANGULMPOBATb GUTYPY Kaxabli pa3 Npu U3MeHeHnn cnocoba pMcoBaHMA HeNpPaKTUYHO. B sTom cayyae
nomoraert wabnoH bridge, no3BonAs co3gaBaTb HOBbLIE K/acCbl, KOTOpble byAyT peasin3oBbiBaTb PUCOBAHME B
pasnnyHbIX rpaduyecknx cpeaax. Mpu cnoib3oBaHUKM TaKOro NOAX0A3 OYEHb IEFKO MOMKHO [,00aBAATb KaK
HoBble GUrypbl, Tak U cnocobbl UX pUCOBAHMUA.

CBA3b, U306parkaeman CTPe/IKOM Ha AMarpammax, MOXKET MMETb 2 CMbICAa: a) "pasHOBUAHOCTL", B COOTBETCTBUM
C NPUHUMMNOM NoACTaHOBKM b. JIUCKOB 1 6) 04Ha U3 BO3MOXKHbIX peannsaumii abetpakummn. OB6bIYHO B A3bIKAX
MCMO/Ib3YeTCcA HacnefoBaHWe A/1F Peaim3aumm Kak a), Tak 1 6), 4To NPpMBOAMUT K pasbyxaHuio Mepapxumii KN1accos.
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MOCT CAYKUT UMEHHO ANA pelleHunn 3Tol Npobaembl: 06bEKTbI CO34at0TCA Napamm M3 06beKTa Knacca nepapxmm

A v nepapxuu B, HacnefoBaHWe BHYTPU MepapxmMmK A UMeeT cMbica "pasHOBUAHOCTL" Mo JIMCKOB, a A1 NOHATUSA

"peanunsauma abcTpakumMmn' UcnonblyeTca cCblika U3 06beKTa A B MapHbI emy 06beKT B.

Eridge Janela Janelalmpl
Desenhafet() o= Desenhalinhai)
P + PN
Icone Dialago Wifindowmpl mEYWind awimpl
DesenhaBordal DesenhaBotanl Desenhalinhal) Desenhalinhal)
HUcnoJib30BaHue

ApxuTeKkTypa Java AWT NOoNHOCTbIO OCHOBaHa Ha 3TOM NaTTePHE - MepapXma java.awt.xxx AN XaHANO0B U

sun.awt.xxx gnsa peanmsaumi.

IIpumep peausanuu

using System;

namespace Bridge

test application

void Main()

Abstraction ab = new RefinedAbstraction();

Set implementation and call
Implementor = new ConcreteImplementorA();

.Operation();

Change implementation and call
Implementor = new ConcreteImplementorB();
Operation();

Wait for user

Console.Read();

{
// MainApp
class MainApp
{
static
{
//
ab.
ab
//
ab.
ab.
//
}
}

/// <summary>
/// Abstraction - abcTpakuwuAa
/// </summary>
/// <remarks>

/// <1li>

/// <lu>onpependaem uHTepdeinc abcTpakuum;</lu>
/// <lu>XpaHUT ccbinky Ha obbekT <see cref="Implementor"/></lu>

/// </1i>

/// </remarks>
class Abstraction

{

protected Implementor implementor;
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}

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

// Property
public Implementor Implementor

{
get

{
}
set

{
}

return implementor;

implementor = value;

}

public virtual void Operation()

{
}

implementor.Operation();

<summary>

Implementor - peanusaTop

</summary>

<remarks>

<1i>

<lu>onpepenfaeT uHTeppelic ANA KAaccoB peanusauumm. OH He 06A3aH TOYHO
COOTBEACTBOBATb WMHTepdelcy knacca <see cref="Abstraction”/>. Ha camom pene oba
nHTepdeiica MOryT 6biTb COBEpWEHHO pa3siMyHbl. O6bIMHO MHTeppelc Knacca

<see cref="Implementor"/> npeacTaBnseT TONbKO MPUMUTUBHbIE OMepaLuu, a Kjacc
<see cref="Abstraction"/> onpegenseT onepauun 6onee BbICOKOrO YpOBHSA,
6asupylwmeca Ha 3TUX NpuMuTMBax;</lu>

</1i>

</remarks>

abstract class Implementor

{

}

/17
/17
/17
/17
/17
/17
/17
/17

public abstract void Operation();

<summary>

RefinedAbstraction - yTo4yHeHHaa abcTpakuua

</summary>

<remarks>

<1li>

<lu>pacumpaeT uHTepdeinc, onpepeneHHbli abcTpakunein <see cref="Abstraction"/></lu>
</1i>

</remarks>

class RefinedAbstraction : Abstraction

{

}

/17
/17
/17
/17
/17
/17
/17
/17

public override void Operation()

{
}

implementor.Operation();

<summary>

ConcreteImplementor - KOHKpeTHbIi peanusaTop

</summary>

<remarks>

<1li>

<lu>copepXuT KOHKpeTHyl peanusauuiw uHTepdeinca <see cref="Implementor"/></lu>
</1i>

</remarks>

class ConcreteImplementorA : Implementor

{

public override void Operation()

{
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Console.WriteLine("ConcreteImplementorA Operation");

}

// "ConcreteImplementorB"

class ConcreteImplementorB : Implementor

{
public override void Operation()
{
Console.WriteLine("ConcreteImplementorB Operation");
}
}
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Composite — KOMIIOHOBLIUK
KomnoHoBwuK (aHrn. Composite pattern) — wab10H NPOEKTUPOBAHMA, OTHOCUTCA K CTPYKTYPHbIM NaTTepHam,

0b6beanHAET 06beKTbl B APEBOBUAHYIO CTPYKTYPY ANA NPeAcTaBAeHUs MepapXmum oT YacTHOTO K LLe/IoMy.
KOMNOHOBLUMK NO3BO/ISIET KIMEHTaM 06paLaTbCs K OTAENbHbIM O6bEKTAM U K rpynnam 06bekToB 04MHAKOBO.

Ienab

MaTTepH onpeaenser uepapxmio KNaccos, KOTOPble 04HOBPEMEHHO MOTYT COCTOATb M3 MPUMUTUBHbIX U CIOMKHbIX

06bEeKTOB, YNPOLLLAET apXMTEKTYPY KANEHTa, AenaeT npouecc 4obaBaeHUsA HOBbIX BUAOB 0O0beKTa bosee

NPOCTbIM.
CTpyKTypa
Client Component .
-
+Operation()

+Add(in Component)
+Remove(in Component)
+EatChild(in index - int)

T T

Leaf Composite

children

+Operation(y +rparation()

+Add(in Component)
+Remove({in Component)
+EatChild(in index : int)

foreach child in children
child. Opearation{)

IIpumep peanusanuu
class MainApp

{

static void Main()

{

// Create a tree structure
Component root = new Composite("root");

root.Add(new Leaf("Leaf A"));
root.Add(new Leaf("Leaf B"));

Component comp = new Composite("Composite X");

comp.Add(new Leaf("Leaf XA"));
comp.Add(new Leaf("Leaf XB"));
root.Add(comp);

root.Add(new Leaf("Leaf C"));

// Add and remove a leaf

Leaf leaf = new Leaf("Leaf D");
root.Add(leaf);
root.Remove(leaf);

// Recursively display tree
root.Display(1);
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// Wait for user
Console.Read();

}

/// <summary>

/// Component - KOMMOHEHT

/// </summary>

/// <1li>

/// <lu>obbaBnAeT WHTeppehcC ANA KOMMOHYyeMblX 06bekToB;</lu>

/// <lu>npepocTaBnsieT MNOAXOLAWYH peanu3auun onepaunii No ymonyaHuw,

/// obuyw pna Bcex knaccosj;</lu>

/// <lu>obbaBnaeT UHTepdelc A AOCTyna K NOTOMKAM W YrnpaBaeHUw umu;</lu>

/// <lu>onpepenaeT uHTepdenc focTyna K poaUTEN KOMMOHEHTA B PEKYpPCUBHOW CTpPyKType
/// w npu HeobxogumoCTW peanusyeT ero. OnumcaHHas BO3MOXHOCTb HeobsazaTenbHa;</lu>
/// </1i>

abstract class Component

{

protected string name;

// Constructor
public Component(string name)

{
}

this.name = name;

public abstract void Add(Component c);

public abstract void Remove(Component c);

public abstract void Display(int depth);
}

/// <summary>

/// Composite - cocTaBHOW 06bekT

/// </summary>

/// <1i>

/// <lu>onpepenaeT noBefesieHne KOMMOHEHTOB, Y KOTOpbIX €CTb MOTOMKW;</lu>
/// <lu>XpaHUT KOMMOHEHTbI-MOTOMOKM;</1u>

/// <lu>peanusyeT oOTHOCAWMecA K yrpaBieHUw NOTOMKaMu onepauuum U uUHTepdeince
/// xnacca <see cref="Component"/></1lu>

/1] </1i>

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);
}

public override void Display(int depth)
{

Console.WriteLine(new String('-', depth) + name);
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// Recursively display child nodes
foreach (Component component in children)

{
}

component.Display(depth + 2);

}

/// <summary>

/// Leaf - nuct

/// </summary>

/// <remarks>

/// <1i>

/// <lu>npepcTtaBnfaeT NUCTOBON y3en KOMMO3UUMM U HE MMeeT MOTOMKOB;</lu>
/// <lu>onpepenaeT noBeAeHUE MPUMUTUBHLIX 06LEKTOB B KOMNoO3uuuu;</lu>
/// </1i>

/// </remarks>

class Leaf : Component

{

// Constructor
public Leaf(string 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");
}
public override void Display(int depth)
{
Console.WriteLine(new String('-', depth) + name);
}



Decorator — JlekopaTtop

Dekoparop, Decorator — cTpyKTypHbIN Wab0H NPOEKTUPOBAHUSA, NPeAHA3HAYEHHbIN ANA ANHAMUYECKOTO
noaknt4vyeHmnA A0NO/IHATENIbHOIO NoBeaeHUnA K 06'bEKTy. WabnoH ,CI,eKopaTop npeanocrtaBiAeT FM6KyIO
adN1bTEPHATUBY NPAKTUKE CO34aHNA NOAK/IAaCCOB C Ueiblo pacllnpeHna d)yHKLI,VIOHaanOCTVI.

M3BecTeH TakKe noj meHee pacnpoctpaHéHHbIM HasBaHmem O6&pTKa (Wrapper), KoTopoe BO MHOTOM
pacKpblBaeT cyTb peannsaumnn wabnoHa.

3agaya

O6beKT, KOTOPbIN NpeanoaaraeTca NCNOAb30BaThb, BbINONHAET OCHOBHbIE PYHKUMN. OAHAKO MOXKET
notpeboBaTbcs 406aBUTb K HEMY HEKOTOPYHO A0MNO/IHUTENbHYIO GYHKLMOHANbHOCTb, KOTopas byaeT
BbINONHATLCA 40, NOC/E UKW AaXKe BMECTO OCHOBHOM GYHKLMOHabHOCTN 06bEKTa.

Cnoco6 pelueHus
[JekopaTtop npeagycmaTpusaeT paclumpeHne GyHKUMOHaIbHOCTU 06beKTa 6e3 onpeaeneHna NoAKNACCOoB.

YyacTHukM

Knacc ConcreteComponent — Knacc, B KOTOpPbIM ¢ nomoLLbio WwabsoHa Jekopatop gobaBnseTca HoBas
dYHKLUMOHaNbHOCTb. B HEKOTOPbLIX cnyyasx 6a3oBan PyHKUMOHANbHOCTb NPeaoCTaBAAETCA Knaccamu,
npoussBoaHbiMK OT Kiacca ConcreteComponent. B nogo6Hbix cnydaax knacc ConcreteComponent asnseTtca yxke
He KOHKpEeTHbIM, a abcTpakTHbIM. ABCTpaKTHbIN Knacc Component onpeaenseT nHTepdeinc ana Mcnosib3oBaHns
BCEX 3TUX KNACCOB.

CineacTBus

1. Job6aBnaemas GpyHKLUMOHANBHOCTb peannsyeTca B He6onbluMx 06beKTax. MNpenmyLecTso cocTouT B
BO3MOKHOCTU AMHAaMMYECKM A06aBiATb 3Ty GYHKLUMOHANbHOCTb 40 WU/IM NOC/IE OCHOBHOM PYHKLMOHA/IbHOCTU
obbekTta ConcreteComponent.

2. Mo3BonseT usberatb neperpyskm GyHKLUNOHANBbHbIMM K1AaCcCaMM Ha BEPXHUX YPOBHAX Mepapxmm
3. [lekopaTtop 1 ero KOMNOHEeHTbI He ABAAIOTCA UAEHTUYHbIMU

Peanusanus

Co3paeTcs abCTPaKTHBIN Knacc, NpeacTaBAAOWMIA Kak MCXOAHbIN KNacc, Tak U HoBble, fobaBasemble B Kaacc
dYHKUMN. B Knaccax-aekopaTopax HoBble GpYHKLMM BbI3blBatOTCA B Tpebyemoin nocnegoBaTeNbHOCTU — A0 UK
noc/ne Bbi30Ba Nnocseaytollero ob6beKTa.

MpK enaHnM oCTaéTcAa BO3MOXKHOCTb MCNOAb30BaTb MCXOAHbIN Knace (6e3 paclumpeHnsa GyHKLMOHANbHOCTH),
€C/IN Ha ero 06BbEKT COXPAHMNACH CCbIKa.

3aMe4yaHUss U KOMMEHTapUuu

XoTA 06BbeKT-gekopaTop MOXKeT A,06aBNATL CBOIO GYHKUMOHANbHOCTb 40 MAK Nnocne GYHKUMOHAAbHOCTH
OCHOBHOro 06bEKTa, LIeNnoyKa co34aBaemMbiXx 0ObEKTOB BCErAa A0/IKHA 3aKaHUMBaTbCA 06BEKTOM Kiacca
ConcreteComponent.

Bba3oBble Knacchl A3blKa Java WMPOKO MCNo/b3yIoT WabaoH JeKkopaTop 414 opraHusaumm o6paboTku onepaunit
BBOAa-BblBOAA.

W nexkopaTtop, 1 agantep ABAAOTCA 0bepTKaMm BOKPYr 06beKTa — XpaHAT B cebe CCblIky Ha obopaynBaembii
06BEKT M YaCTO NepeaatoT B HEro Bbi30Bbl MeToA08B. OTnUMe AeKopaTopa OT aganTtepa B TOM, YTO agantep
UMeeT BHELWHUI MHTepdeiic, OTANYHbIN OT MHTepdeiica o6opaunBaemoro o6beKTa, U UCNOb3yeTca UMEeHHO ann
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CTbIKOBKM pa3HbIX MHTepdencoB. [JeKopaTop Ke MMeeT TOYHO TaKoM Ke uHTepdeiic, u ncnonbsyetca Ans

no6asneHna GyHKUMOHAbHOCTH.

Ona pacwnpeHna d)YHKLI,MOHaIIbHOCTM K1aCCa BO3MOXHO UCMNO/ZIb30BaTb KaK AEKOPATOPbI, TaK U CTpaTernn.

[lekopaTopbl 060pauMBatoT 06BEKT CHaPYKM, CTPATENMM 3Ke BCTABAAIOTCA B HErO BHYTPb N0 HEKUM MHTepdelicam.

HepocTaTok CTpaternn: Knacc Ao/1IXKeH 6bITb CNpoOeKTnpoBaH C BO3MOXXHOCTbIO BCTaB/1EHUA CTpaTEI'VIﬁ, AeKopaTop

e He TpebyeT TaKkoW noaaep*Kku. HegoctaTtoKk gekopaTtopa: oH 06opaymMBaeT POBHO TOT XKe MHTepdeic, Yto
npeaHasHayeH A5 BHELHEro MMpa, YTO Bbi3biBaeT cMelleHne nybanyHoro nHtepdeica n nutepdeinca

KaCTOMM3aunn, KOToOpoe He BCeraa enatesibHo.

[IpumMeHeHM e IAGI0HA

[Opaiisepbl-ounbTpbl B sape Windows (apxutektypa WDM) npeactasnsaioT coboli gekopaTtopbl. HecmoTps Ha 1o,

yto WDM peann3oBaHa Ha He-06beKTHOM A3bIKe Cn, B HeW YeTKo NPOCNEXNBAKOTCA NATTEPHbI NPOEKTUPOBAHNA

— AeKopaTtop, LUenoyka OTBETCTBEHHOCTU, M KomaHAaa (06beKT IRP).

ApxuTtektypa COM He noafeprKMBaeT Hac/ieA0OBaHWE peannsaumii, BMECTO HEro NpegaraeTcsa MCNoAb30BaTb

[JeKopaTopbl (B JaHHON apXUTEKTYpe 3TO Ha3blBaeTcA «arperauuna»). lpu 3Tom apxXMTEKTypa peLlaeT (C NoMoLLbIo

mexaHu3ama pUnkOuter) npobnemy object identity, BO3HMKaOLLYIO NPU UCNONb30BaHUKN AeKopaTopoB — identity

arperata ecTb identity ero camoro BHelLHero gekopaTopa.

CTpyKTypa
=TT - upattem»_‘_-‘_""‘-—-‘,__
- Decorator -
- -
;"f-." -\“N'\.
T
e Component 1 OBpawesie £ KoMIDHERTY S
i +Operation) “
!
; ,{l}. \
I
/ |
: ConcreteC omponent Decorator ::‘:_:M—
1I. +Operation(} +Operation() o4 ____
\ Component == O peration(}
!
%
* | | '
n, /’
b ConcreteD ecoratori ConcreteDecoratorB s
Fad
\\x AddedState +Operation() ©=-ao_| __
) +AddedB ehavion) Decorator::Operation
T~ +Operation(} " Aﬂdedaehampurt} 0
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IIpumep peanusanuu
using System;

namespace Decorator

{

class MainApp

{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17

static void Main()

{
// Create ConcreteComponent and two Decorators
ConcreteComponent ¢ = new ConcreteComponent();
ConcreteDecoratorA dl1 = new ConcreteDecoratorA();
ConcreteDecoratorB d2 = new ConcreteDecoratorB();
// Link decorators
d1.SetComponent(c);
d2.SetComponent(dl);
d2.0peration();
// Wait for user
Console.Read();

}

<summary>

Component - KOMMOHEHT

</summary>

<remarks>

<1li>

<lu>onpepensem uHTepdeic anAa obbEKTOB, Ha KOTOpble MOryT ObITb AMHAMUYECKMU
BO3/I0XEHbl AOMOJIHUTE/NbHblE 06s3aHHOCTM;</1u>

</1i>

</remarks>

abstract class Component

{
}

/17
/17
/17
/17
/17
/17
/17
/17

public abstract void Operation();

<summary>

ConcreteComponent - KOHKpPETHbIA KOMMOHEHT

</summary>

<remarks>

<1li>

<lu>onpepenaeT obbeKT, Ha KOTOpLIA BO3naraeTcA AOMNOJHUTENbHble 06A3aHHOCTM</1u>
</1i>

</remarks>

class ConcreteComponent : Component

{

/17
/17
/17
/17
/17
/17
/17
/17

public override void Operation()

{
}

Console.WriteLine("ConcreteComponent.Operation()");

<summary>

Decorator - pekopaTop

</summary>

<remarks>

<1li>

<lu>XxpaHuUT cchinky Ha 06bekT <see cref="Component"/> un onpepenaeT uHTepdeic,
COOTBETCTBYHWHNIA UHTepdelicy <see cref="Component"/></lu>

</1i>
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/17

</remarks>

abstract class Decorator : Component

{

}

/17
/17
/17
/17
/17
/17
/17
/17

protected Component component;

public void SetComponent(Component component)

{

this.component = component;
}
public override void Operation()
{

if (component != null)

{

component.Operation();

}
}
<summary>
ConcreteDecorator - KOHKpeTHbli AeKkopaTop
</summary>
<remarks>
<1li>

<lu>Bo3rnaraeTt AOMNOJHUTENbHble 06A3aHHOCTM HA KOMMOHEHT.</lu>
</1li>
</remarks>

class ConcreteDecoratorA : Decorator

{

}

private string addedState;

public override void Operation()

{
base.Operation();
addedState = "New State";
Console.WriteLine("ConcreteDecoratorA.Operation()");
}

// "ConcreteDecoratorB”

class ConcreteDecoratorB : Decorator

{

public override void Operation()

¢ base.Operation();
AddedBehavior();
Console.WriteLine("ConcreteDecoratorB.Operation()");
}
void AddedBehavior()
{
}
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Facade — dacapg,

LLa6noH Facade (Pacap) — LLabaoH NpoeKTMPOBaHMA, NO3BONAIOLNIA CKPbITb CIOXKHOCTb CUCTEMBI MYTEM
cBeeHMA BCEX BOSMOXHbIX BHELWHUX BbISOBOB K OAHOMY OG'bEKTy, aenernpyrouemy nx COoTBeTCTByrownm
obbeKTam cuctemol.

CTpyKTypa
Facade
Subsyslem ‘-\‘
\\‘
IIpo6siema

Kak obecneuntb yHMIUUUpPOBaHHbI MHTepdelic c HABoPOM Pa3pPO3HEHHbIX peannsaunin nnn nHTepdencos,
Hanpumep, ¢ NOACUCTEMON, €C/IN HEXKENATeNbHO BbICOKOE CBA3bIBAHME C 3TON NOACUCTEMON UK peanm3auma
NoACUCTEMbI MOXKET USMEHUTBLCA?

PemieHnue

OnpeaennTb 04HY TOYKY B3aMMOZLENCTBMA C NoACMCTEMOM — dacagHblii 06bEKT, 06ecneyYnsaroLLLmnin ooLwmin
NHTepdelic ¢ NoACUCTEMON U BO3I0XKNUTb Ha HEro 06A3aHHOCTb NO B3aMMOLENCTBUIO C €€ KoMnoHeHTamu. Pacag,
— 3TO BHELWHWNI 06beKT, 0becneunBaroLLnin e AMHCTBEHHYIO TOUKY BXOAa A5 CAyK6 nogcnctembl. Peanunsaums
APYyrnx KOMNOHEHTOB NOACUCTEMbI 3aKpblTa U HE BUAHA BHELUHUM KOMMNOHEHTaM. ¢aca,qu|l7| 06BbeKT
obecneymBaeT peaniM3aumio NnaTrepHa YCTonumBbIi K usmeHeHuam (Protected Variations) ¢ TOUKM 3peHUn 3awmTbl
OT M3MEHEHWI B peanunsaLmm noacncTemol.

0co6eHHOCTU NPUMEHEeHHUS

LWabnoH npumeHaeTca ANa YCTaHOBKM HEKOTOPOTO poAa NOIMTUKM NO OTHOLLEHMIO K APYroi rpynne o6beKToB.
Ecnm nonntmka fonxKHa bbiTb APKOM M 3aMETHOM, CieAyeT BOCMNO/1b30BaTbCA ycayramu wabnoHa ®acag. Ecam e
HeobxoaAnMo 0becneymTb CKPLITHOCTb M aKKYPaTHOCTb (MPOo3payHoCTb), 6o/iee NoaxoAALMM BbiIBOpOM ABAAETCA
wabnoH 3amecTtutens (Proxy).
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IIpumep peanusanuu
using System;

namespace Library

{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17

/// <summary>

/// Knacc noacucTembl

/// </summary>

/// <remarks>

/// <1i>

/// <lu>peanusyeT QYyHKUMOHANbLHOCTb MoAcCUCTeMbl;</lu>

/// <lu>BbinonHAaeT paboTy, nopy4deHHyw obbekTom <see cref="Facade"/>;</lu>
/// <lu>Hu4ero He "3HaeT" o cyuwecTBOBaHUM dacafa, TO eCTb HE XPaHWUT CCbUIOK Ha Hero;</lu>
/1] </1i>

/// </remarks>

internal class SubsystemA

{
internal string A1()
{
return "Subsystem A, Method Al\n";
}
internal string A2()
{
return "Subsystem A, Method A2\n";
}
}
internal class SubsystemB
{
internal string B1()
{
return "Subsystem B, Method B1l\n";
}
}
internal class SubsystemC
{
internal string C1()
{
return "Subsystem C, Method C1\n";
}
}
<summary>
Facade - dacap
</summary>
<remarks>
<1li>

<lu>"3HaeT", KaKuM KnaccamyM MNOACUCTEMbl apecoBaTb 3anpoc;</lu>
<lu>penerupyeT 3anpocbl KAMEHTOB MOAXOAAWMM O6bekTaM BHYTpM moAcucTemsl;</lu>
</1i>

</remarks>

public static class Facade

{

static Library.SubsystemA a = new Library.SubsystemA();
static Library.SubsystemB b = new Library.SubsystemB();
static Library.SubsystemC c = new Library.SubsystemC();

public static void Operationl()

{
Console.WriteLine("Operation 1\n" +
a.Al1() +
a.A2() +
b.B1());
}

public static void Operation2()
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Console.WriteLine("Operation 2\n" +

b.B1() +
c.C1());
}
}
class Program
{
static void Main(string[] args)
{
Facade.Operationl();
Facade.Operation2();
// Wait for user
Console.Read();
}
}
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Flyweight — I[Ipucnoco61eHen,
MpucnocobneHey, (aHrn. Flyweight) — 310 06beKT, NpeacTaBnatowmii ceba Kak YHUKaNbHbIN 3K3eMnAsap B
pa3HbIX MEeCcTax NPOrpamMmbl, HO NO GAKTY HE ABNAIOLLMNCA TAKOBbIM.

Henb
OnTMmm3auma paboTbl C NAMATLIO, NyTEM NPeSOTBPALLEHUA CO34aHUA IK3EMMNAAPOB 3/IEMEHTOB, UMEIOLLMX
06LLyI0 CYyLLHOCTb.

OnucaHue

Flyweight ncnonbsyetca gns ymeHblUeHMA 3aTpaT Npu paboTe ¢ 601bLINM KONNYECTBOM MENTKUX 06BbEKTOB. Mpu
NPOEeKTMpPoBaHMM NpucnocobneHua HeobxoANMMO pa3aeinTb ero CBOMCTBA Ha BHELLHWE U BHYTPEHHUeE.
BHyTpeHHMe cBOICTBa BCEraa HEM3MEHHbI, TOrA4a Kak BHELLHME MOTYT OT/IMYATbCA B 3aBMCMMOCTU OT MecTa 1
KOHTEKCTa NPUMEHEHUA U A01XKHbI ObITb BbIHECEHDI 33 Npeaenbl npucnocobseHua.

Flyweight nononHset nattepH Factory Takum obpasom, 4To Factory npu obpalleHnm K Helt KaneHTa ana
CO3/4aHUA HOBOTO OObEKTA MLLET YXKe CO3AaHHbIN OOBEKT C TAKMMMU XKe napameTpamu, 4to 1 y Tpebyemoro, n
BO3BpalLLAET ero KAneHTy. Ecan Takoro ob6bekTa HeT, To pabpunKka co3gact HOBbIN.

CpykTtypa
FlyweightFactory flyweights Flyweight
> —
+GatFlyweight(in key) +rparation(in extrinsicStata)
B % LN JiN
if fiyweights[key] exists
return existing flyweight
else
create mew fiyweight
add to pool of iyweights
return new flyweight
Client UnsharedConcreteFlyweight ConcreteFlyweight
-intrinsicState -allState
+Oparation(in extrinsicState) +Oparation{in extrinsicSiate)

/N /|

IIpumep peanusanuu
using System;
using System.Collections;

namespace Flyweight

{

class MainApp
{

static void Main()

{
// Build a document with text

string document = "AAZZBBZB";

char[] chars = document.ToCharArray();
CharacterFactory f = new CharacterFactory();
// extrinsic state

int pointSize = 10;

57



}

// For each character use a flyweight object
foreach (char c in chars)

{

pointSize++;
Character character = f.GetCharacter(c);
character.Display(pointSize);

}

// Wait for user
Console.Read();

// "FlyweightFactory"

class CharacterFactory

{

}

// "Flyweight"

private Hashtable characters = new Hashtable();

public Character GetCharacter(char key)

{
// Uses "lazy initialization"
Character character = characters[key] as Character;
if (character == null)
{
switch (key)
{
case 'A':
character = new CharacterA();
break;
case 'B':
character = new CharacterB();
break;
//...
case 'Z':
character = new CharacterzZ();
break;
}
characters.Add(key, character);
}
return character;
}

abstract class Character

{

}

protected
protected
protected
protected
protected
protected

char symbol;
int width;

int height;
int ascent;
int descent;
int pointSize;

public abstract void Display(int pointSize);

// "ConcreteFlyweight"

class CharacterA : Character

{

// Constructor
public CharacterA()

{
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this.symbol = 'A';
this.height = 100;
this.width = 120;
this.ascent = 70;
this.descent = 0;

}

public override void Display(int pointSize)

{
this.pointSize = pointSize;
Console.WriteLine(this.symbol +
" (pointsize " + this.pointSize + ")");

}
// "ConcreteFlyweight"

class CharacterB : Character

{
// Constructor
public CharacterB()
{
this.symbol = 'B';
this.height = 100;
this.width = 140;
this.ascent = 72;
this.descent = 0;
}
public override void Display(int pointSize)
{
this.pointSize = pointSize;
Console.WriteLine(this.symbol +
" (pointsize " + this.pointSize + ")");
}
}
// ... C, D, E, etc.

// "ConcreteFlyweight"

class CharacterZ : Character

{
// Constructor
public Characterz()
{
this.symbol = 'Z';
this.height = 100;
this.width = 100;
this.ascent = 68;
this.descent = 0;
}
public override void Display(int pointSize)
{
this.pointSize = pointSize;
Console.WriteLine(this.symbol +
" (pointsize " + this.pointSize + ")");
}
}
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Proxy — 3amecturesb

LLa6noH Proxy (onpegenset o6beKT-3aMecTUTe b aHr/. surrogate nHaye -3ameHuTenb aHr. placeholder) —
Wab0H NPOEKTUPOBAHKA, KOTOPbIM NPeaoCcTaBaseT 06bEKT, KOTOPbIN KOHTPOMPYET AOCTYN K APYTOMY OObEKTY,
nepexBaTbiBan BCe BbI30BbI (BbINOMHAET PYHKLMIO KOHTEHEPA).

IIpo6siema
Heobxoaumo ynpaBiaTb AOCTYNOM K 06BEKTY Tak, UTO6bI CO34aBaTb FPOMO3KME 06bEKTbI «MO TPe6OBaHUION.

PemeHue

Co3pgath cypporaT rpoMo34Koro 06beKTa. «3aMecTUTeNb» XPaHWUT CCbIIKY, KOTOpan NO3BONSAET 3aMeCTUTENH0
06paTnTbCA K peasibHoOMy cybbeKTy (06beKT Knacca «3aMecTUTeNby MOXKeT 0bpalllaTbca K 06beKTy Kiacca
«CybbeKT», eciv HTepdelicbl «PeanbHoro Cybbekta» n «CybbeKkTa» ogMHaKoBbl). [OCKONbKY UHTepdelic
«PeanbHoro Cybbekta» ngeHtTuYeH nHtepdency «CybbekTa», Tak, YTo «3amMecTUTeNA» MOXHO NOACTaBUTb
BMecTo «PeanbHoro CybbekTa», KOHTPOMPYET AOCTYN K «PeanbHoMy CybbeKTy», MOMKET OTBeYaTb 3a co3gaHne
nnu yaganeHue «PeanbHoro CybbeKkta». «CybbekT» onpegenset obwmin ans «PeanbHoro CybbekTa» u
«3amectutensa» UHTepPeNc, Tak, YTo «3aMeCcTUTEIb» MOXKET BbITb MCMONb30BaH Be3Ag, e OXuaaerca
«PeanbHbit CybbeKT». MNpu He0bXo0AMMOCTM 3aNpPOChbl MOTYT ObITb NepeaapecoBaHbl «3amecTuTenem»
«PeanbHomy CybbeKTy».

CTpykTypa
— Cybnexr
'
3anpoc()
A
PeanbHbin 3amecTutens
Cybnexr

| 3anpoc()

LLIa6noH proxy 6biBaeT HECKO/IbKUX BUAOB, @ UMEHHO:

YaaneHHbl 3amecTutenb (aHrn. remote proxies): o6ecneunsaet cBA3b ¢ «Cy6bEKTOM», KOTOPbIA HAaX0ANUTCA B
APYrom afpecHOM NPOCTPAHCTBE UM Ha YAANEHHON MalUMHe. TaK e MOXKeT OTBeYaTb 3a KoANPOBaHWe 3anpoca
M ero apryMeHTOB M OTNPaBKy 3aKOAMPOBAHHOIO 3anpoca peanbHomy « CybbeKTy»,

BupTyanbHblii 3amectutens (aHra. virtual proxies): obecneursaeT co3gaHuve peanbHoro «CybbekTa» TobKo
TOrAa, Koraa oH AeUCTBUTENbHO NOHAZ06UTCA. TaK XKe MOMKET K3LWMPOoBaTh YacTb MHGOPMaLIMK O peasibHOM
«CybbeKTe», YTobbI OT/IOKUTL €ro co3gaHue,

KonupoBaTb-npu-3anucu: obecneynsaeT KoNMposBaHne «cybbekTa» Npu BbINOAHEHUN KNAUEHTOM OnpeaenéHHbIX
AEeNCTBUI (YaCTHbIN Clydal «BUPTYasIbHOFO NPOKCU»).

3awmwarowmii 3amectutenb (aHrA. protection proxies): MoXKeT NPoOBePATb, UMEET /N Bbi3bIBaAOLWNIN 06BEKT
Heobxoaumble ANA BbINOJHEHMA 3anpoca Npasa.
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Kawwupylowmii npokcu: obecneunsaeTt BpeMeHHOe XpaHeHMe pe3yabTaToB pacyérta A0 OTAaUMN MX
MHOXECTBEHHbIM K/IMEHTaM, KOTOPble MOFYT Pa3AenTb 3TN pe3yabTaTbl.

IKpaHUpYoLWMii NPOKCK: 3aLmLLaeT « CybbeKT» OT ONACHbIX KMEHTOB (MM Ha0bopoT).

CHMHXPOHU3UPYIOLWMIA NPOKCU: NPON3BOAUT CUHXPOHU3MPOBAHHbIM KOHTPO/b J0CTYNa K « CyBbeKTy» B
AaCUHXPOHHOW MHOTOMNOTOYHOM cpese.

Smart reference proxy: nponsBoAuT AONO/IHUTE/IbHbIE AENCTBUA, KOrAa Ha « CyObeKT» co34aeTca CCbi/Ka,
HanpMMmep, PaccYMTbIBAET KOIMYECTBO aKTMBHbIX CCbIIOK Ha «CyObeKT».

IIpeumymiecrBa
- YAANEeHHbIV 3amecTuTens;

- BUPTYa/ibHbI1 3aMeCTUTENIb MOXKET BbINOHATbL ONTUMM3ALMIO;
- 3aLWLMLLAIOLLININ 3aMECTUTENb;
- "yMHan" ccblNKa;

HeaocraTku
- pe3Koe yBeNnYeHUe BPEMEHU OTKAMKa.

Cdepa npumMeHeHUA

LWabnoH Proxy MOXeT NPMMEHATLCA B Cy4anX paboTbl C CETEBbIM COEANHEHNEM, C OTPOMHbIM 06 BHEKTOM B
NamaATh (MM Ha AUCKE) UK C NI0BbIM APYTMM PECYPCOM, KOTOPbIV C/IOXKHO UM TAXKEN0 KONUPOoBaTb. XOPOLLO
M3BECTHbIV NPMMEP NPUMEHEHNS — 0OBEKT, MOACYMTBIBAIOLLMIA YNCO CChINIOK.

IIpokcH U 6/IM3KHe K HeEMY HIAGJ/I0OHBI
AganTep obecneynBaeT OTINYALOLNIACA MHTEPPENC K OOBEKTY.

MpoKcy obecneynBaeT TOT XKe camblii MHTepdelic.
[ekopatop obecneymBaeT pacliMpeHHbIN nHTepdeic.

IIpumep peanusanuu
using System;
using System.Threading;

class MainApp

{

static void Main()

{
// Create math proxy
IMath p = new MathProxy();

// Do the math
Console.WriteLine("4 +
Console.WriteLine("4
Console.WriteLine("4
Console.WriteLine("4 /

=" p.Add(4, 2));
p.Sub(4, 2));
p.Mul(4, 2));
p.Div(4, 2));

* 1
NNDNDN
I
+ + + +

// Wait for user
Console.Read();
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/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

Subject - cybbekT

</summary>

<remarks>

<1li>

<lu>onpepenaeTt obuuih gna <see cref="Math"/> u <see cref="Proxy"/> uHTepdeiic, TaKk 4TO Knacc
<see cref="Proxy"/> MOXHO MCnonb30BaTb Be3he, rae oxuaaerca <see cref="Math"/></lu>

</1i>

</remarks>

public interface IMath

{

/17
/17
/17
/17
/17
/17
/17
/17

double Add(double x, double y);
double Sub(double x, double y);
double Mul(double x, double y);
double Div(double x, double y);

<summary>

RealSubject - peanbHbii 06beKkT

</summary>

<remarks>

<1li>

<lu>onpepenaeT peanbHbli 06bLEKT, MpeACTaBAEHHbIi 3amecTutenem</lu>
</1i>

</remarks>

class Math : IMath

{

}

/17
/17
/17
/17
/17
/17
/17
/17

public Math()

{
Console.WriteLine("Create object Math. Wait...");
Thread.Sleep(1000);

}

public double Add(double x, double y)

{

return x + y;

}
public double Sub(double x, double y)
{

return x - y;

}
public double Mul(double x, double y)
{

}
public double Div(double x, double y)
{

}

return x * y;

return x / y;

<summary>

Proxy - 3amecTuTesnb

</summary>

<remarks>

<1li>

<lu>XpaHuT cChiNKYy, KOTOpaa MO3BONAET 3amMecTUTeNn obpaTuTbCA K peasibHOMYy

cybbekTy. 06beKkT knacca <see cref="MathProxy"/> MoxeT obpawaTbcs K 06beKTy kJjacca
<see cref="IMath"/>, ecnu uHTepdelicbl knacco <see cref="Math"/> n <see cref="IMath"/>

oAMHaKoBbl; </ 1u>

/17
/17
/17
/17

<lu>npepocTaBnaeT uHTepdeihc, UAEHTUYHbIA UHTepbeicy <see cref="IMath"/>, Tak 4TO 3amecTuTenb
BCerga MoxeT b6biTb nNpefocTaB/eH BMeCTO peasibHOro cybbekTa;</lu>

<lu>KoHTponupyeT AOCTYyNn K peasbHOMy Cyb6bekTy M MOXeT OoTBe4YaTb 3a ero cosfaHue

n ypanenue;</lu>
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/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<lu>npoyne 06A3aHHOCTM 3aBUCAT OT BMAA 3aMecTUTensa:

<1li>

<lu><b>ypnaneHHeln 3amecTuUTenb</b> oTBevaeT 3a KOAMpPOBaHWE 3anpoca W ero aprymeHToB
MW OTnpaBfeHne 3aKOAMPOBAHHOIrO 3anpoca peasbHOMY Cyb6bekTy B

APYroM agpecHoM npocTpaHcTBe;</lu>

<lu><b>BUpTyanbHbll 3amMecTUTENb</b> MOXeT K3WMpPOBaTb AOMOJHUTENbHYH WHOOPMALMK
0 peanbHOM cybbekTe, 4TObbl OTNOXMTb ero cospgaHue.</lu>

<lu><b>3awmwarwuii 3amecTuTenb</b> npoBepaeT, UMeeT N Bbi3biBaWWKUIA 0ObEKT
HeobxoauMble AnA BLIMOJSIHEHMA 3anpoca npaBaj;</lu>

</1i>

</1lu>

</1i>

</remarks>

class MathProxy : IMath

{

Math math;

public MathProxy()
{

}

math = null;

/// <summary>

/// BbicTpas onepauusa - He TpebyeT peanbHOro cybbekTa
/// </summary>

/// <param name="x"></param>

/// <param name="y"></param>

/// <returns></returns>

public double Add(double x, double y)

{
return x + y;
}
public double Sub(double x, double y)
{
return x - y;
}

/// <summary>

/// MeAneHHaa onepauus - TpebyeT CO3[aHUA peanbHOro cybbekTa
/// </summary>

/// <param name="x"></param>

/// <param name="y"></param>

/// <returns></returns>

public double Mul(double x, double y)

{
if (math == null)
math = new Math();
return math.Mul(x, y);
}
public double Div(double x, double y)
{
if (math == null)
math = new Math();
return math.Div(x, y);
}

63



[loBegeHYeckue 11abJIOHBI IPOEKTUPOBAHUS

MNoeegeHueckue wabnoHobl (aHrn. behavioral patterns) — waba10HbI NPoeKTUPOBaHMSA, onNpeaensaoLLne
anropuTmbl U cnocobbl peanmsaumm B3anMoaencTBmnA pasnnMuHbiX 06BEKTOB M KNaccos.

Hcnosib30BaHU e

B noBegeHYeckux WaboHax ypoBHA Knacca MCNo/b3yeTca Hac/ieaoBaHMe, YTOObl onpeaennts noBeaeHue ans
pas/IMyYHbIX KNaccoB. B noBeaeHYeckunx WwWabioHax ypoBHA 06bEKTA MCMNONb3yeTca KoMno3numa. HekoTopsblie 13
HUX OMUCLIBAIOT, KaK C MOMOLLbIO KOOMepaLMM HECKONIbKO paBHOMPaBHbIX 06bEKTOB paboTatoT Haj 3a4aHuEM,
KOTOPOE OHM HE MOTYT BbINOJIHUTb MO OTAE/IbHOCTU. 34EeChb BaXKHO TO, KAk 00bEKTbI Noay4YatoT MHGopMaLUto O

CylLecTBoBaHUM Apyr Apyra. O6beKTbI-KOANErM MOTYT XPaHWUTb CCbIIKM APYT Ha Apyra, HO 3TO YCUIMBAET CTEMNEHb

CBA3AHHOCTM cUcTEMbI. [TpY BbICOKOM CBA3AHHOCTM KaxkaAoMy 06BbEeKTY NpULLIoCh Bbl UMeTb MHPOpMaLmMio 060
BCEX OCTa/IbHbIX. HekoTopble 13 WabnoHOB peLatoT 3Ty Nnpobaemy.

IlepeyeHb NOBeAeHYECKUI I1A6/IOHOB
- uenouka orBetrctBeHHOCTU (chain of responsibility);
- KomaHpga (action, transaction);
- uHTepnpertaTtop (interpreter);
- wutepaTtop (cursor);
- nocpegHuK (mediator);
- XpaHuTtenb (token);
- null object (null object);
- Habnwpartenb (dependents, publish-subscribe, listener);
- cayra (servant);
- specification (specification);
- cocrosHue (objects for states);
- cTparterusa (strategy);
- wabnoHHbIN meTop, (template method);
- nocerturenb (visitor);
- simple Policy;
- single-serving visitor;
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Chain of responsibility — Ilenoyka o6s13aHHOCTeHA
Llenoyka 06a3aHHOCTEeiA — NoBeAEHYECKUNM WABOH NPOEKTUPOBaHMA, NpegHa3HauYeHHbIM 414 OpraHM3aumnmn B
cUCTEeME YPOBHEN OTBETCTBEHHOCTMU.

IIlpumeHeHue
LLlabnoH pekomeHA0BaH A/1A UCNO/b30BaHUA B YC0BUAX:

B pa3pabaTbiBaemolt cucteme MMeeTcsa rpynna o6beKToB, KoTopble MoryT obpabaTbiBaTb cOObLLEHMA
onpeaeneHHoro TMna;

BCe coobLeHns AoKHbI 6bITb 06paboTaHbl XOTA Obl 04HMM 0O BEKTOM CUCTEMBI;

coobueHuns B cucteme obpabatbiBatoTcA No cxeme «obpaboTait cam nMbo nepewwan apyromy», To eCTb O4HU
coobuieHna obpabaTbiBAlOTCA HA TOM YPOBHE, FAe OHU NOJIYYEHbI, a APYr1e NepecbinanTca 06BbEKTAM MHOTO
YPOBHS.

CpykTtypa

Z<inteface=»
Handler

handlehdeszage) : wvoid

piN

Zarealize=>
CancreteHandler iftcan handleX
handlerhlethodl;
handler: Handler 8 _ _ _ _ _ __ __ ] lelsel

handletessager : woid successorhandlebdessagel);

handlerbdethod() : woid !

IIpumep peanusanuu
// Chain of Responsibility pattern -- Structural example

using System;

namespace DoFactory.GangOfFour.Chain.Structural
{
/// <summary>
/// MainApp startup class for Structural
/// Chain of Responsibility Design Pattern.
/// </summary>
class MainApp
{
/// <summary>
/// Entry point into console application.
/// </summary>
static void Main()
{
// Setup Chain of Responsibility
Handler hl = new ConcreteHandlerl();
Handler h2 = new ConcreteHandler2();
Handler h3 = new ConcreteHandler3();
hl.SetSuccessor(h2);
h2.SetSuccessor(h3);

// Generate and process request
int[] requests = { 2, 5, 14, 22, 18, 3, 27, 20 };
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foreach (int request in requests)

{
}

hl.HandleRequest(request);

// Wait for user
Console.ReadKey();
}
¥

/// <summary>

/// The 'Handler' abstract class
/// </summary>

abstract class Handler

{

protected Handler successor;

public void SetSuccessor(Handler successor)

{

this.successor = successor;

}

public abstract void HandleRequest(int request);

}

/// <summary>
/// The 'ConcreteHandlerl' class
/// </summary>
class ConcreteHandlerl : Handler

{

public override void HandleRequest(int request)
{
if (request >= 0 && request < 10)

{
Console.WriteLine("{@} handled request {1}",

this.GetType().Name, request);
}

else if (successor != null)

{

}
}
}

successor.HandleRequest(request);

/// <summary>
/// The 'ConcreteHandler2' class
/// </summary>
class ConcreteHandler2 : Handler

{

public override void HandleRequest(int request)
{
if (request >= 10 && request < 20)
{
Console.WriteLine("{@} handled request {1}",
this.GetType().Name, request);
}

else if (successor != null)

{

}
}
}

successor.HandleRequest(request);

/// <summary>
/// The 'ConcreteHandler3' class
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/// </summary>
class ConcreteHandler3 : Handler

{

public override void HandleRequest(int request)

{
if (request >= 20 && request < 30)

{
Console.WriteLine("{@} handled request {1}",
this.GetType().Name, request);
}

else if (successor != null)

{

}
}
¥

successor.HandleRequest(request);

}

Output

ConcreteHandlerl handled request 2

ConcreteHandlerl handled request 5

ConcreteHandler2 handled request 14
ConcreteHandler3 handled request 22
ConcreteHandler2 handled request 18
ConcreteHandlerl handled request 3

ConcreteHandler3 handled request 27
ConcreteHandler3 handled request 20



Command — KomaHaa
KomaHpa — wabioH NpoeKTUPOBaHUSA, UCNOIb3yeMbl NPU 0O BEKTHO-OPUEHTUPOBAHHOM NPOrPamMMUPOBaAHUM,

npeacrtasaaowmnii aencreme. O6bEKT KOMaHAbl 3aK/to4aeT B cebe camo AeCcTBUE M ero napameTpbl.

Henb

CosfaHue CTPYKTYpbl, B KOTOPOM K/acC-0TNPaBUTENb U KNacC-NoJyyYaTeNlb He 3aBUCAT APYr OT Apyra Hanpsamyto.

OpI'aHM3aLI,VIFI O6paTHOFO Bbl30Ba K K/1accy, KOTOprl\;I BK/IOYAET B cebsn Knacc-oTnpasBuTtenb.

OnucaHue
MaTTepH NnoBeaeHMA 06EKTOB,M3BECTEH TaK e noa numeHem Action(aeiicteue).

ObecneunBaeT 06paboTKy KOMaHAbl B BUAE 06BEKTA, UTO NMO3BONAET COXPAHATL €€, nepesaBaTb B KayecTBe
napameTpa MeToAaM, a TaK}Ke BO3BpaLlLaTb e€ B BUAE Pe3yNbTaTa, Kak U toboit Apyroi 06beKT.

Hanpumep, bubanoteka nevyatn moxet umeTtb Knacc Printlob. [na ero ncnonb3oBaHMs MOXKHO C034aTb 0OBbEKT

PrintJob, YCTaHOBUTb HEOGXOAMMbIe napamMeTpbl, 1 BblI3BaTb MeTO, HeENOCpPeaACTBEHHO OTCbII'IaPOLLI,Mﬁ 3a4aHne Ha

neyarTb.
CpykTtypa
Client Invaker Command
+Executel)
|
|
|
|
| Receiver ccnivar ConcreteCommand
recen
: = — state
I +Action() +Executel)
| T~
|

IIpumep peanusanuu
using System;
using System.Collections.Generic;

namespace Command

{

class MainApp

{

static void Main()

{

// Co3paem nosb3oBaTend.

User user =

new User();

receiver. Action()

// TlyCcTb OH 4YTO-HUOYAb chenaeT.
user.Compute('+', 100);
user.Compute('-', 50);
user.Compute('*', 10);
user.Compute('/', 2);

// OTMeHseM 4 KoOMaHAbl
user.Undo(4);
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// BepHéM 3 OTMEeHEHHble KOMaHApbl.
user.Redo(3);

// Xpem BBOAa nofib30oBaTenNs U 3aBeplaemcs.
Console.Read();

}

// "Command" : abcTpakTHaa KomaHza

abstract class Command

{
public abstract void Execute();
public abstract void UnExecute();

}

// "ConcreteCommand" : KOHKpeTHasa KOMaHAaA

class CalculatorCommand : Command
{

char @operator;

int operand;

Calculator calculator;

// Constructor
public CalculatorCommand(Calculator calculator,
char @operator, int operand)

{
this.calculator = calculator;
this.@operator = @operator;
this.operand = operand;
}
public char Operator
{
set
{
@operator = value;
}
}
public int Operand
{
set
{
operand = value;
}
}
public override void Execute()
{
calculator.Operation(@operator, operand);
}
public override void UnExecute()
{
calculator.Operation(Undo(@operator), operand);
¥

// Private helper function : npuBaTHble BCMoOMOraTesibHble GYHKLMUM
private char Undo(char @operator)
{

char undo;

switch (@operator)

{
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e
undo = '-';
break;

oo,

case

case
undo = '+';
break;

case '*':
undo = '/';
break;

case '/':
undo = '*';
break;

default:
undo = 5
break;

}

return undo;

}

// "Receiver" : nony4daTenb

class Calculator

{
private int curr = 0;
public void Operation(char @operator, int operand)
{
switch (@operator)
case '+':
curr += operand;
break;
case '-':
curr -= operand;
break;
case '"*':
curr *= operand;
break;
case '/':
curr /= operand;
break;
}
Console.WriteLine(
"Current value = {0,3} (following {1} {2})",
curr, @operator, operand);
}
}
// "Invoker" : Bbi3biBaWMU

class User

{

// Initializers
private Calculator _calculator = new Calculator();
private List<Command> _commands = new List<Command>();

private int _current = 0;
public void Redo(int levels)
{

Console.WriteLine("\n---- Redo {0} levels ", levels);

// [Lenaem Bo3BpaT onepaumii
for (int i = @; i < levels; i++)



if (_current < _commands.Count - 1)
__commands[_current++].Execute();

}
public void Undo(int levels)
{
Console.WriteLine("\n---- Undo {0} levels ", levels);
// Lenaem oTmMeHy onepauwui
for (int i = @; i < levels; i++)
if (_current > 0)
_commands[--_current].UnExecute();
}

public void Compute(char @operator, int operand)

{

// Co3paeM KOMaHAy ornepauuu M BbINOJIHAEM eé
Command command = new CalculatorCommand(

_calculator, @operator, operand);
command.Execute();

// LobaBnAaem onepauui K CAUCKY OTMEHbI
_commands .Add (command) ;
_current++;
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Interpreter — HHTEpnperaTop
LLa6noH UHTepnpeTaTop (aHrA. Interpreter) — noBegeHYeCKUiA LWIABNOH NPOEKTUPOBAHMSA, PeLlatoLLMiA YacTo
BCTPEYaloLLyOCA, HO NOABEPIKEHHYIO U3MEHEHUSIM, 3aaa4y. TaKKe nsBecTeH Kak Little (Small) Language

IIpo6ema
MMmeeTcs 4acTo BCTpeyatoLancs, NoAsepKeHHas U3MEHEHUAM 3a4a4a.

PeleHue
Co3gaTb MHTEePNPETATOP, KOTOPLIM pellaeT AaHHYIo 3a4a4y.

IIpeumyuiecTBa

lpamMMaTUKy CTAaHOBUTCA JIEFKO PACLUMPATb U U3MEHATb, PeasiM3aumm KNaccoB, ONMMUCbIBAOLLMX Y3/bl aBCTPaKTHOTO
CMHTAKCUYECKOr0 AepeBa NOXOXKM (1erko Koanpytotca). MOXKHO erko M3MeHATb cnocob BblYMCAEHUSA
BblpaXKeHuWN.

HepocTaTku
ConpoBoXaeHWe rpaMmMaTMKKM ¢ 601bLLIMM YUCAOM NPABUA 3aTPYAHUTENBHO.

IIpumep

3apa4a Nomcka CTPOK No 0bpasLly MOKET ObITb pelleHa NoCcpeacTBOM CO34aHMA MHTEPNpPEeTATopPa,
onpeaenaAoWwero rpaMmMaTuKy asblka. "KaneHT" ctpout npegnoxkeHune B BuAe abCTPakTHOrO CMHTaKCMYECKOro
AepeBsa, B y3/1aX KOTOPOro HaxoAAaTca 06beKTbI KnaccoB "HeTepmmHanibHoeBbipaxkeHue" n
"TepmnHanbHoeBbipaxkeHne" (pekypcmBHoe), 3aTem "KAneHT" MHULMANU3UPYET KOHTEKCT U Bbi3biBaeT
onepauuto Paszobpatb(KoHTeKcT). Ha Kaxaom y3ne tmna "HetepmuHanbHoeBbipaxeHue" onpegenserca
onepauus Pazobpatb Ans Kaxaoro noasbiparkeHus. [ns knacca "TepmuHanbHoeBbipaxeHue" onepauus
Pa3obpatb onpeaenset 6a3y pekypcuun. "AbcTpakTHoeBbipaxkeHue" onpegenset abCTpaKTHYO onepaumio
Pa3obpatb, 06LLyt0 ANA BCeX Y3/10B B aBCTPaKTHOM CMHTaKcMyeckom aepeBe. "KoHTeKceT" cogepKut
MHPOPMaUMIO, FN0OANbHYIO MO OTHOLWIEHMUIO K MHTEPMPETATopY.

CTpyKTypa
] Context
-
Client
AbstractExpression
Interpret{Context)
TerminalExpression NonterminalExpression
-
Interpret{Contexf) Interpret{Context)

IIpumep peanusanuu
using System;
using System.Collections;

namespace DoFactory.GangOfFour.Interpreter.Structural

{

/// <summary>
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/// MainApp startup class for Structural
/// Interpreter Design Pattern.

/// </summary>

class MainApp

{

/// <summary>

/// Entry point into console application.

/// </summary>

static void Main()

{
Context context = new Context();
// Usually a tree
ArraylList list = new ArrayList();
// Populate 'abstract syntax tree'
list.Add(new TerminalExpression());
list.Add(new NonterminalExpression());
list.Add(new TerminalExpression());
list.Add(new TerminalExpression());
// Interpret
foreach (AbstractExpression exp in list)
{

exp.Interpret(context);

}
// Wait for user
Console.ReadKey();

}

}

/// <summary>

/// The 'Context' class
/// </summary>

class Context

{

}

/// <summary>

/// The 'AbstractExpression' abstract class
/// </summary>

abstract class AbstractExpression

{
}

public abstract void Interpret(Context context);

/// <summary>

/// The 'TerminalExpression' class

/// </summary>

class TerminalExpression : AbstractExpression

{

public override void Interpret(Context context)

{
}

Console.WriteLine("Called Terminal.Interpret()");

}

/// <summary>

/// The 'NonterminalExpression' class

/// </summary>

class NonterminalExpression : AbstractExpression

{

public override void Interpret(Context context)

{



Console.WriteLine("Called Nonterminal.Interpret()");

}

/* Output

Called Terminal.Interpret()
Called Nonterminal.Interpret()
Called Terminal.Interpret()
Called Terminal.Interpret()

*/
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Iterator — UTepaTop

LLla6noH Iterator (Tak»Ke M3BecTHbIN KaK Cursor) — LLla61oH NpoeKkTupoBaHuA, OTHOCUTCA K NaTTepHam
noseageHuA. ﬂpe,ﬂ,CTaBJ'IFleT coboit 06'beKT, ﬂO3BOﬂF|IOLLI,Mﬁ nony4nTb I'IOCﬂe,LI,OBaTeanbIﬁ AO0CTYyNn K 31IEMEHTAM
06beKTa-arperaTa 6e3 Ncnonb3oBaHMA ONUCaAHUIN KaxXa4oro 13 06'bEKTOB, BXO,D,HLLI,VIVI B COCTaB arperauuu.

Hanpumep, Takne aneMeHTbl KaKk AepeBo, CBA3aHHbIN CMMUCOK, X3L-TabaunLa u MacCMB MOTYT BbITb MPO/IMCTaHbI (U
MmoandULMpOoBaHbl) C MOMOLLbIO NaTTepHa (06bekTa) UTepaTop.

Mepebop 3nemeHTOB BbINOHAETCA 06bEKTOM UTepaTopa, a He camoit KoneKkumen. 3To ynpoLlaeT uHTepdeiic u
peannsaumio Koaiekummn, a TakKe cnocobcteyeT bonee OrMYHOMY pacnpeneneHunto obsasaHHocTe.

OcobeHHOCTbIO NONTHOUEHHO PEeaNM30BAHHOIO UTepaTopa ABNAETCA TO, YTO KO/, MCﬂOﬂb3leLLl,Mﬁ nTepartop,
MOXET HNYEero He 3HaTb O TUNE UTEPUPYEMOTO arperara.

KoHeuHo e, noyTn Ntoboli arperat MOXKHO UTEPUMPOBATL YKasaTenem void*, Ho npu aTom:

He AACHO, YTO AB/IAETCA 3HaYEHNEM «KOHeLl, arperaTta», Ans ABYCBA3HOro cnuncka ato &ListHead, an1a maccusa 310
&array([size], ans oaHocBaA3HOro cnucka ato NULL

onepaumsa Next cMabHO 3aBMCUT OT TMNa arperaTa.

NTepaTopbl abcTparMpyoT UMEHHO 3TK 2 Npobiembl, MCcnoab3ya noaumopdHbIi Next (4acTo peannsoBaHHbIN Kak
operator++ B C++) M nonnmopdHbIn aggregate.end(), Bo3Bpallatolmii 3HaYeHNe «KOHeL, arperaTta».

Takum 06pasom, NoABAAETCA BO3MOMXKHOCTb PaboTbl C AMana3soHaMKU UTePaTOPOB, NPW OTCYTCTBMM 3HAHUA O TUNe
uTepupyemoro arperaTa. Hanpumep:

Iterator itBegin = aggregate.begin();
Iterator itEnd = aggregate.end();
func(itBegin, itEnd);

1 panee:

void func(Iterator itBegin, Iterator itEnd)

{

for( Iterator it = itBegin, it != itEnd; ++it )
{
¥

}
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CTpykKTypa

Aggregate

Client

Ilterator

+Createlterator()

JaN

ConcreteAggregate

+Createlterator()

+First()
+Mext()
+sDone()
+Currentltem()

i

return new Concretelterator(this) Iﬁ

Concretelterator

Iterator onpeaenset nHTepdeiic aas 4ocTyna n obxoaa eneMmeHToB

Concretelterator peanusyeT uHTepdeinc Knacca lterator; cneamt 3a TeKyLiel nosuuneit Bo Bpems obxoaa

arperaTa;

Aggregate onpegensaeTt uHtTepdeiic Ana co3gaHma obbeKTa-nUTepaTopa;

ConcreteAggregate peanusyet uHTepoeic 418 CO34aHMA UTepaTopa M BO3BPALLAET IK3EMNAAP

COOTBETCTBYHOUWETNO K/1acCcCa Concretelterator

Ilpumep peaniusanuu
/*
sample code in C#

This structural code demonstrates the Iterator pattern which provides for a way to traverse
(iterate) over a collection of items without detailing the underlying structure of the

collection.
*/
Hide code

// Iterator pattern -- Structural example

using System;
using System.Collections;

namespace DoFactory.GangOfFour.Iterator.Structural

{

/// <summary>

/// MainApp startup class for Structural
/// Iterator Design Pattern.

/// </summary>
class MainApp

{

/// <summary>

/// Entry point into console application.

/// </summary>

static void Main()

{
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ConcreteAggregate a = new ConcreteAggregate();
a[@] = "Item A";
a[1] = "Item B";
a[2] = "Item C";
a[3] = "Item D";

// Create Iterator and provide aggregate
Concretelterator i = new Concretelterator(a);

Console.WriteLine("Iterating over collection:");

object item = i.First();
while (item != null)
{
Console.WriteLine(item);
item = i.Next();

}

// Wait for user
Console.ReadKey();

}

/// <summary>

/// The 'Aggregate' abstract class
/// </summary>

abstract class Aggregate

{
public abstract Iterator CreatelIterator();
public abstract int Count { get; protected set; }
public abstract object this[int index] { get; set; }
}

/// <summary>

/// The 'ConcreteAggregate' class
/// </summary>

class ConcreteAggregate : Aggregate

{
private readonly ArraylList _items = new ArraylList();
public override Iterator CreateIterator()
{
return new ConcreteIterator(this);
}
// Gets item count
public override int Count
{
get { return _items.Count; }
protected set { }
}
// Indexer
public override object this[int index]
{
get { return _items[index]; }
set { _items.Insert(index, value); }
}
}

/// <summary>

/// The 'Iterator' abstract class
/// </summary>

abstract class Iterator

{

77



public abstract object First();
public abstract object Next();
public abstract bool IsDone();
public abstract object CurrentItem();

}

/// <summary>

/// The 'Concretelterator' class

/// </summary>

class Concretelterator : Iterator

{
private readonly Aggregate _aggregate;
private int _current;

// Constructor
public ConcretelIterator(Aggregate aggregate)
{

}

this._aggregate = aggregate;

// Gets first iteration item
public override object First()

{
}

return _aggregate[0];

// Gets next iteration item
public override object Next()

{
object ret = null;

if (_current < _aggregate.Count - 1)

{
}

ret = _aggregate[++_current];

return ret;

}

// Gets current iteration item
public override object CurrentItem()

{
}

return _aggregate[_current];

// Gets whether iterations are complete
public override bool IsDone()

{
}

return _current >= _aggregate.Count;

}

Output
Iterating over collection:
Item A
Item B
Item C
Item D



Mediator — IlocpeaHuk
LLa6noH Mediator (Tak»Ke usBecTHblii Kak MocpeaHUK) — noBeaeHYECKUIA WabioH NPOEeKTUPOBaHMSA

ObecneynBaeT B3aMMOLENCTBNE MHOMKECTBA 06BEKTOB, GOPMMPYA NPU 3TOM C1abyto CBA3aHHOCTb U 36aBnAs
06bEKTbI OT HEOBXOANMMOCTU ABHO CCblNATbCA APYF HA Apyra.

IIpo6aema
ObecneunTtb B3aMMOAENCTBME MHOXKECTBA 06 BEKTOB, CHOPMMUPOBAB NPU STOM c1abyto CBA3AHHOCTb U U36aBMB
06bEKTbI OT HE0HXOAUMOCTM ABHO CCbINATLCA APYr Ha Apyra.

PemeHnue
Co3aaTb 06bEKT, MHKANCY/IMPYHOLWMIA CNOCO6 B3aMMOAENCTBUA MHOXKECTBa 0O EKTOB.

IIpeunmymiecrBa
YcTpaHaeTcs cBA3aHHOCTL mexay "Konneramn", ueHTpannsyetca ynpasneHue.

CTpykTypa

Mediator Colleague

1

ConcreteMediator ConcreteColleague1 ConcreteColleague2

| )

¥

Mediator — "MNocpegHuK"
ConcreteMediator — "KoHKpeTHbIli nocpegHuK"
Knaccbl Colleague — "Konnern"

Onucanue

"MocpenHuK" onpegenseT nHTepdenc ana obmeHa nipopmaumeii c obbektamum "Konnern", "KoHKpeTHbIN
nocpegHuK" KoopanHupyet geicteus obbekTos "Konnern". Kaxabiii knacc "Konnern" 3HaeT o cBoem ob6bekTe
"MocpeaHuk", sce "Konnern" obmeHmBatoTcs MHGOpMaLUnen TONbKO C MOCPeAHNUKOM, NPU ero OTCYTCTBUM UM

npuwwaocb 66l obmeHMBaTbCA MHPOPMaumen Hanpamyto. "Konnern" nocolnatoT 3anpocbl NOCPEAHUKY M NOAyYatoT

3anpocbl oT Hero. "MocpedHuK" peannsyet KoonepaTMBHOE NOBeAeHMeE, NePECchbiNasn Kaxablii 3anpoc 04HOMY UK

HecKkonbKkum "Konneram".

[Ipumep peasnmsanuu

// Mediator pattern — Structural example
using System;

namespace DoFactory.GangOfFour.Mediator.Structural
{

/// <summary>

/// MainApp startup class for Structural

/// Mediator Design Pattern.

/// </summary>

class MainApp

{
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/// <summary>

/// Entry point into console application.
/// </summary>

static void Main()

{

ConcreteMediator m = new ConcreteMediator();

ConcreteColleaguel cl
ConcreteColleague2 c2

new ConcreteColleaguel(m);
new ConcreteColleague2(m);

m.Colleaguel
m.Colleague2

cl;
c2;

cl.Send("How are you?");
c2.Send("Fine, thanks");

// Wait for user
Console.ReadKey();

}
}

/// <summary>
/// The 'Mediator' abstract class
/// </summary>
abstract class Mediator
{
public abstract void Send(string message,
Colleague colleague);
}

/// <summary>

/// The 'ConcreteMediator' class

/// </summary>

class ConcreteMediator : Mediator

{
private ConcreteColleaguel _colleaguel;
private ConcreteColleague2 _colleague2;

public ConcreteColleaguel Colleaguel

{
set { _colleaguel = value; }
}
public ConcreteColleague2 Colleague2
{
set { _colleague2 = value; }
}

public override void Send(string message,
Colleague colleague)

{
if (colleague == _colleaguel)
{
_colleague2.Notify(message);
}
else
{
_colleaguel.Notify(message);
}
¥

/// <summary>
/// The 'Colleague' abstract class
/// </summary>
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abstract class Colleague

{

protected Mediator mediator;

// Constructor
public Colleague(Mediator mediator)
{
this.mediator = mediator;
}
¥

/// <summary>
/// A 'ConcreteColleague' class
/// </summary>
class ConcreteColleaguel : Colleague
{
// Constructor
public ConcreteColleaguel(Mediator mediator)

: base(mediator)
{
}
public void Send(string message)
{

mediator.Send(message, this);
}

public void Notify(string message)

{

Console.WriteLine("Colleaguel gets message:
+ message);
}

}

/// <summary>
/// A 'ConcreteColleague' class
/// </summary>
class ConcreteColleague2 : Colleague
{
// Constructor
public ConcreteColleague2(Mediator mediator)

: base(mediator)
{
}
public void Send(string message)
{

mediator.Send(message, this);
}

public void Notify(string message)

{

Console.WriteLine("Colleague2 gets message:
+ message);
}

}

}

Output
Colleague2 gets message: How are you?
Colleaguel gets message: Fine, thanks
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Memento — XpaHuTeJjb

XpaHuTenb (Tak»e u3BecTHbI Kak Memento, Token, J/lekcema) — noseaeH4YecKUit WAaBIOH NPOEKTUPOBAHMA.

MNo3Bonset, He HapywaAa MHKancynaauuto, 3ad)MKCVIpOBaTb N COXPaHUTb BHYTPEHHEE COCTOAHUA obbeKTa Tak,
yTObbI nosaHee BOCCTaHOBUTbL €ro B 3TOM COCTOAHUN.

CyLwiecTByeT A,Ba BO3MOXKHbIX BapMaHTa peann3aumm AaHHOTo WaboHa: KNacCMYeCKUiA, ONUCaAHHBIN B KHUTe
Design Patterns, 1 pexe BCTpeyaeMblii HECTaHAAPTHbIN BapuaHT.

IlpuMeHeHHe
LabnoH XpaHWUTenb ncnosb3yeTca, Koraa:

- HEOGXO,CI,VIMO COXPaHUTb CHUMOK COCTOAHUA o0bbeKkTa (MIIVI ero ‘-IaCTVI) Aana nocneayrouiero BOCCTaHOBNAEHUA

- IPSAMON NHTepdenc Noay4YeHna COCTOAHNA 0O beKTa pacKpbiBaeT AeTanAn peannsaumnm u HapylwaeT
WMHKancynsaumio obbekTta

CTpyKTypa
Knaccuueckunit BapunaHT:

Originator Memento - Caretaker
-state _state
+SetMemento(Memento m) | " |+GetState()
+CreateMemento() +SetState()
i CreateMemento E SetMemento

return new Memento(state) lﬁ state = m-=GetState() H

HecTaH4apTHbIN BapWaHT:

minterfaces winterfacen
Originator |- — — — — — — — = Mements |——— " Caretaker
+Getitatef) - Memento +Restoref]
ConcreteOriginator ConcreteMemento

l > -ariginator : ConcreteQriginator
-state

-ztate
+GetState]) : Memento

+Restore()

return mew ConcreteMementolthis) orginator.state = state

Originator - "Cosgatenb"
Caretaker - "OnekyH"

Memento - "XpaHutens"
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Onucanue

Knaccmyecknin BapmaHT: LLlabnoH XpaHuTenb ucnonbsyetca Asyma obbektamu: "Cospatenem" (originator) u
"OnekyHom" (caretaker). "Co3gatenb" - 3To 06BEKT, y KOTOPOro ecTb BHYTpeHHee cocToAaHue. O6bekT "OnekyH"
MOMEeT NPOon3BOANTb HEKOTOPbIE AelicTBuA ¢ "Co3gatenem”, HO NP STOM HEOBXOAMMO MMETb BO3SMOXKHOCTb
OTKaTUTb n3MmeHeHuA. ns atoro "OnekyH" 3anpawmsaet y "Co3gatenn” ob6bekT "XpaHuTtens". 3atem BbiNnonHAET
3an/laHMpOBaHHOE AeicTBue (MAK nocieaoBaTeNlbHOCTb AeUcTBMIA). s BbINONHEHUA oTKaTa "Co3aaTens” K
COCTOAHMIO, KOTOPOE NpeaLecTBOBaN0 M3MeHeHMAM, "OnekyH" Bo3BpalLaeT 06bekT "XpaHuTtena" ero
"CospaTento". "XpaHutens'" asnseTca HeMPo3payYHbIM (T.e. TaKUM, KOTOPbI HE MOXET UK He 0/IKEH
nameHnTbeA "OnexkyHom").

HecTaHgapTHbIN BapmnaHT: OTIMuMe AaHHOMO BapMaHTa OT KJAAaCCMYECKOro 3aK/oYeHO B 6osiee HKECTKOM
orpaHuyeHnn Ha aoctyn "OnekyHa" K BHyTpeHHeMy cocToaHuio "Cosaatena". B Knaccuyeckom BapuaHTe y
"OneKkyHa" ecTb NoTeHUMaIbHaA BO3MOXHOCTb NMOJIYYUTb AOCTYN K BHYTPEHHUM AaHHbIM "Co3gatens” yepes
"XpaHuTensa", U3aMeHUTb COCTOSIHWE U YCTaHOBUTL ero obpaTHo "Co3aaTtento"”. B gaHHOM BapuaHTe "OnekyH"
ob6n1aaaeT BO3MOXKHOCTbHO /INLb BOCCTAHOBUTL cocToAHMe "XpaHutena", Bbi3BaB Restore. Kpome Bcero npouyero,
"OnekyHy" He TpebyeTca BnafeTb CBA3bIO HA "XpaHuTena", 4yTobbl BOCCTaHOBUTL €ro COCTOsIHME. ITO NO3BOAIAET
COXPaHATb M BOCCTAHABAMBATb COCTOAHNE CNOXKHbIX MEPAPXUYECKUX NN CETEBbIX CTPYKTYP (cOCTOsSHMA 06bEKTOB
N BCEX CBA3EN MeXKAay HUMM) NyTEM cbopa CHUMKOB BCEX 3aPErMCTPUPOBAHHbIX 0O BEKTOB CUCTEMBI.

IIpumep peasmsanuu
using System;
namespace MementoPatte

{
class Program
{
static void Main(string[] args)
{
Foo foo = new Foo("Test", 15);
foo.Print();
Caretaker ctl = new Caretaker();
Caretaker ct2 = new Caretaker();
ctl.SaveState(foo);
foo.IntProperty += 152;
foo.Print();
ct2.SaveState(foo);
ctl.RestoreState(foo);
foo.Print();
ct2.RestoreState(foo);
foo.Print();
Console.ReadKey();
}
}
public interface IOriginator
{
object GetMemento();
void SetMemento(object memento);
}
public class Foo
IOriginator
{
public string StringProperty
{
get;
private set;
}
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public int IntProperty

{
get;
set;

}

public Foo(string stringPropertyValue, int intPropertyValue = 0)

{
StringProperty = stringPropertyValue;
IntProperty = intPropertyValue;

}
public void Print()
{
Console.WritelLine("=============");
Console.WriteLine("StringProperty value: {@}", StringProperty);
Console.WriteLine("IntProperty value: {@}", IntProperty);
Console.WritelLine("=============");
}
object IOriginator.GetMemento()
{
return new Memento
{
StringProperty = this.StringProperty,
IntProperty = this.IntProperty
¥
}

void IOriginator.SetMemento(object memento)

if (Object.Referencekquals(memento, null))

throw new ArgumentNullException("memento");
if (!(memento is Memento))

throw new ArgumentException("memento");
StringProperty = ((Memento)memento).StringProperty;
IntProperty = ((Memento)memento).IntProperty;

}
class Memento
{
public string StringProperty
{
get;
set;
}
public int IntProperty
{
get;
set;
}
}

}

public class Caretaker
{
private object m_memento;
public void SaveState(IOriginator originator)
{
if (originator == null)
throw new ArgumentNullException("originator");
m_memento = originator.GetMemento();



public void RestoreState(IOriginator originator)

{
if (originator == null)
throw new ArgumentNullException("originator");
if (m_memento == null)
throw new InvalidOperationException("m_memento == null");
originator.SetMemento(m_memento);
}

HecTtaHAapTHbIMA BapuaHT WabioHa:

public interface IOriginator

{
}

public interface IShape : IOriginator

{

IMemento GetState();

void Draw();
void Scale(double scale);
void Move(double dx, double dy);

}

public interface IMemento

{
}

public class CircleOriginator : IShape

{

void RestoreState();

private class CircleMemento : IMemento
{
private readonly double x;
private readonly double y;
private readonly double r;
private readonly CircleOriginator originator;

public CircleMemento(CircleOriginator originator)
{

this.originator = originator;

X = originator.x;

y = originator.y;

r = originator.r;

}

public void Restore()

{

originator.x
originator.y
originator.r

X5
y;
r;

}

double x;
double y;
double r;

public void CircleOriginator(double x, double y, double r)

{

this.x
this.y

X5
Y
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}

this.r = r;

}
public void Draw()
{
Console.WriteLine("Circle with radius {0} at ({1}, {2})", r, X, y);
}
public void Scale(double scale)
{
r *= scale;
}
public void Move(double dx, double dy)
{
X += dx;
y += dy;
}
public CircleMemento GetState()
{
return new CircleMemento(this);
}

public class RectOriginator : IShape

{

private class RectMemento : IMemento
{
private readonly double x;
private readonly double y;
private readonly double w;
private readonly double h;
private readonly RectOriginator originator;

public RectMemento(RectOriginator originator)
{
this.originator = originator;
X = originator.x;
= originator.y;
originator.w;
= originator.h;

S =K<
I

}

public void Restore()

{

originator.
originator.
originator.
originator.

X5

S =< X
|
<
.

}

double x;
double y;
double w;
double h;

public void RectOriginator(double x, double y, double w, double h)
{

this.x = x;
this.y = y;
this.w = w;
this.h = h;
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public void Draw()

{
Console.WriteLine("Rectangle {@}x{1} at ({2}, {3})", w, h, X, y);
}
public void Scale(double scale)
{
w *= scale;
h *= scale;
}
public void Move(double dx, double dy)
{
X += dx;
y += dy;
}
public IMemento GetState()
{
return new RectMemento(this);
}
}
public class Caretaker
{
public void Draw(IEnumerable<IShape> shapes)
{
foreach (IShape shape in shapes)
{
shape.Draw();
}
}
public void MoveAndScale(IEnumerable<IShape> shapes)
{
foreach (IShape shape in shapes)
{
shape.Scale(190);
shape.Move(3, 2);
}
}
public IEnumerable<IMemento> SaveStates(IEnumerable<IShape> shapes)
{
List<IMemento> states = new List<IMemento>();
foreach (IShape shape in shapes)
{
states.Add(shape.GetState());
}
}
public void RestoreStates(IEnumerable<IMemento> states)
{
foreach (IMemento state in states)
{
state.Restore();
¥
}

public static void Main()

{
IShape[] shapes = { new RectOriginator(10@, 20, 3, 5), new CircleOriginator(5, 2, 10) };

//BbiIBOOMT :
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// Rectangle 3x5 at (10, 20)
// Circle with radius 10 at (5, 2)
Draw(shapes);

//CoxpaHseM cocToAHuA ¢uryp

IEnumerable<IStates> states = SaveStates(shapes);

//W3meHseM nonoxeHue o¢uryp
MoveAndScale(shapes);

//BbiBOANT :

// Rectangle 30x50 at (13, 22)

// Circle with radius 100 at (8, 4)
Draw(shapes);

//BoccTaHOBNEHMEe CTaporo MNooOXeHusa ouryp
RestoreStates(states);

//BbiBOANT :

// Rectangle 3x5 at (10, 20)

// Circle with radius 10 at (5, 2)
Draw(shapes);
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Observer — Ha6/ioaarte b
Ha6niogatennb, Observer — nosefeHuYecKMil WabIOH NPOEKTUPOBAHUA. TaKKe M3BECTEH KaK «MOAYNMHEHHbIE»
(Dependents), «uspatenb-nognucumk» (Publisher-Subscriber).

HasHadyeHue
OnpeaenaeT 3aBUCMMOCTb TUMNA KOAMH KO MHOTMM» MeXay 06beKTamm TakMm 06pa3om, YTO NPU M3MEHEHUMU
COCTOSAIHMA 04HOro 06beKTa BCe 3aBUCALLME OT HEro onoseLlatoTcs 06 3Tom cobbITUM.

CTpyKTypa

< <interface==
Observable

+addiobserver{o: Observer)
+Removelbserver(o: Observer)
+MotifyObserversi)

£\

ConcreteObservable

-observers: Observer[] o, .* < zinkerfaces =
+addObserver{o: Observer) Observer
+Removelbserver(o: Observer)

+hlotifyObservers) /&

ConcreteOhserver

BrisbisaeT meToa HadleEvent()
¥ Kaxaoro HabnioaaTens

+HandleEvent()

Mpu peanusaumn wabnoHa «HabaoAaTeNb» 06bIYHO UCMO/L3YIOTCA CeAYOLWME KAacChl.

Observable — nHTepdeliic, onpegenatowmnii metoabl ana ob6aBneHUsA, yaaneHus u onoseLLeHMa Habntogatenei.

Observer — nHTepdeic, ¢ NOMOoLLbio KOTOPOro HabAaTeNb NOYY4aET ONOBELLEHME.
ConcreteObservable — KOHKpeTHbIN Kiacc, KOTopbln peannsyet nHtepdeic Observable.
ConcreteObserver — KOHKpPETHbIN Knacc, KOTopbIn peannsyet nHtepoeiic Observer.

06s1acTh IPUMEHEHUA
LLlabnoH «Habatogatenb» NPUMEHAETCA B TEX C/yYasx, Koraa cuctema obnagaet cnegyowmmm CBOMCTBaAMMU:

- CywecCTByeT, Kak MMHUMYM, O4UNH O6beKT, paCCbIﬂaPOU.LMﬁ COOGLIJ,EHI/IH

- UMEeTCA He MeHee 04HOro NoJyYyaTens coobLWEeHMI, NPUYEM UX KONMYECTBO M COCTAaB MOTYT M3MEHATLCA BO
Bpemsa paboTbl NPUNOKEHMS.

- HEeT Ha,ﬂ,OﬁHOCTVI OYeHb CU/IbHO CBA3bIBATb B3aMN\OAEVICTByIOLLI,VIe 06'beKTbI, 4YTO NONE3HO AN1A NOBTOPHOIO
MCNoNb30BaHUA.

[aHHbIN WabnoH YacTo NPUMEHSAIOT B CUTYaLMAX, B KOTOPbIX OTNPaBUTENA COODLLLEHWNI HEe MHTEPEeCYET, YTOo
AenatoT noayyaTenu ¢ NPefocTaBNeHHON UM MHbOpMaLMeN.
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IIpumep peanusanuu
using System;

namespace Observer

{

/// <summary>

/// Observer Pattern Judith Bishop Jan 2007

/17

/// The Subject runs in a thread and changes its state

/// independently. At each change, it notifies its Observers.
/// </summary>

class Program

{
static void Main(string[] args)
{
Subject subject = new Subject();
Observer Observer = new Observer(subject, "Center", "\t\t");
Observer observer2 = new Observer(subject, "Right", "\t\t\t\t");
subject.Go();
// Wait for user
Console.Read();
}
}
class Simulator : IEnumerable
{
Str\ing[] moVeS = { Il5llJ ll3llJ ll]-llJ ll6ll, Il7ll };
public IEnumerator GetEnumerator()
{
foreach (string element in moves)
yield return element;
}
}

class Subject

¢ public delegate void Callback(string s);
public event Callback Notify;
Simulator simulator = new Simulator();

const int speed = 200;

public string SubjectState

{
get;
set;
¥
public void Go()
{
new Thread(new ThreadStart(Run)).Start();
}

void Run()

{

foreach (string s in simulator)

{

"

Console.WriteLine("Subject: + s);

SubjectState = s;
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Notify(s);
Thread.Sleep(speed); // milliseconds

}
}
}
interface IObserver
{
void Update(string state);
}
class Observer : IObserver
{
string name;
Subject subject;
string state;
string gap;
public Observer(Subject subject, string name, string gap)
{
this.subject = subject;
this.name = name;
this.gap = gap;
subject.Notify += Update;
}
public void Update(string subjectState)
{
state = subjectState;
Console.WriteLine(gap + name + ": " + state);
}
}
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State — CocTosgaHHe
CoctosHue (aHrn. State) — wabnoH NpoeKkTUpoBaHUA. McnonbayeTca B Tex cay4danx, Koraa Bo Bpems
BbIMNO/IHEHUA NPOrPammMbl O6'beKT AON1XKeH MeHATb CBOe noBegeHmne B 3aBUCMMOCTU OT CBOEro COCToOAHUA.

MatTepH coctonT u3 3 6/10KOB:
Widget — Knacc, 06beKTbI KOTOPOro A0MXKHbI MEHSTL CBOE NOBeAEHNE B 3aBUCMMOCTM OT COCTOAHMA.

IState — nHTepdeiic, KOTOPbIN A0NXKHO Peann3oBaTh Kaxaoe U3 KOHKPETHbIX COCTOAHUIA. Yepes 3ToT nHTepdelic
06beKkT Widget B3anmogencTyeT c COCTOAHMEM, AENETNPYS eMY BbI30Bbl METOA0B. MHTepdenc aonKeH
coaepsKaTb cpeacTBa AN 06paTHOM CBA3U C 06bEKTOM, NoBeAEHNE KOTOPOro HYXHO U3MeHUTb. [na 3Toro
ncnonbayetcs cobbiTue (natrepH Publisher — Subscriber). 3To Heobxoanmo ana Toro, YTobbI B Npouecce
BbINOJIHEHWUA NPOrPamMMbl 3aMeEHATb OOBEKT COCTOAHMUSA NPU NOABAEHUM COObITMIA. BO3MOXKHbI C/ly4yan, Koraa cam
Widget neproanyeckm onpalimBaeT 06bEKT COCTOSAHUE HA Ha/IMuMe nepexoaa.

StateA ... StateZ — Knaccbl KOHKPETHbIX COCTOAHWUI. [LOMIXKHbI coAepXaTb MHGOPMALMIO O TOM, NMPU KaKNX
YC/IOBUSIX U B KaKME COCTOSIHUA MOMKET NepexoamnTb 06 bEKT U3 TeKyLLero coctosaHuns. Hanpmumep, 13 StateA o6bekT
MOXET nepexoauTb B cocTosiHne StateB u StateC, a u3 StateB — obpaTtHo B StateA u Tak ganee. O6BbEKT OAHOIO
N3 HUX JoxKeH cogepxatb Widget npu cosgaHuu.

CTpykTypa

Context Starte

:>—

+request(] +handle()

JAN

[ | H
state.handle() ConcreteStates ConcreteStateH

+handlel() +handle()

clent contest Aesnh | abstraciSiate
"_.-"'-'___\-\""-\.‘ zf"'-'___\-\'"\. f.-""-_ _\-""w-..\ ﬁ
Operations E Requests ( Regquests v
' Foruard— .
- Inherit

Clonorete
L SJiates

-

;
N

[Ipumep peasmsanuu
MpumeHeHwWe WabnoHa

using System;

namespace Digital Patterns.Behavioral.State

{
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public interface IAutomatState

{
String GotApplication();
String CheckApplication();
String RentApartment();
String DispenseKeys();

}

public interface IAutomat

{
void GotApplication();
void CheckApplication();
void RentApartment();

void SetState(IAutomatState s);
TAutomatState GetWaitingState();
TIAutomatState GetGotApplicationState();
TAutomatState GetApartmentRentedState();
TAutomatState GetFullyRentedState();

Int32 Count
{
get;
set;

}

public class Automat : IAutomat

{
private IAutomatState _waitingState;
private IAutomatState _gotApplicationState;
private IAutomatState _apartmentRentedState;
private TAutomatState _fullyRentedState;
private IAutomatState _state;
private Int32 _count;

public Automat(Int32 n)

{
_count = n;
_waitingState = new WaitingState(this);
_gotApplicationState = new GotApplicationState(this);
_apartmentRentedState = new ApartmentRentedState(this);
_fullyRentedState = new FullyRentedState(this);
_state = _waitingState;

}

public void GotApplication()

{
Console.WriteLine(_state.GotApplication());

}

public void CheckApplication()

{
Console.WriteLine(_state.CheckApplication());

}

public void RentApartment()

{
Console.WriteLine(_state.RentApartment());
Console.WriteLine(_state.DispenseKeys());

¥

public void SetState(IAutomatState s)

{
_state = s;

}
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public IAutomatState GetWaitingState()
{

}

public IAutomatState GetGotApplicationState()
{

}

public IAutomatState GetApartmentRentedState()
{

return _waitingState;

return _gotApplicationState;

return _apartmentRentedState;

}
public IAutomatState GetFullyRentedState()
{
return _fullyRentedState;
}
public int Count
{
get
{
return _count;
}
set
{
_count = value;
}
}

}
public class WaitingState : IAutomatState
{

private Automat _automat;

public WaitingState(Automat automat)

{

_automat = automat;

}

public String GotApplication()

{
_automat.SetState(_automat.GetGotApplicationState());
return "Thanks for the application.";

}

public String CheckApplication()

{
return "You have to submit an application.”;

}

public String RentApartment()

{
return "You have to submit an application.";

}

public String DispenseKeys()

{
return "You have to submit an application.";

}



public class GotApplicationState : IAutomatState

{
private Automat _automat;
private readonly Random _random;
public GotApplicationState(Automat automat)
{
_automat = automat;
_random = new Random(System.DateTime.Now.Millisecond);
}
public String GotApplication()
{
return "We already got your application.";
}
public String CheckApplication()
{

var yesNo = _random.Next() % 10;

if (yesNo > 4 && _automat.Count > 9)

{
_automat.SetState(_automat.GetApartmentRentedState());
return "Congratulations, you were approved.";

}

else

{

_automat.SetState(_automat.GetWaitingState());
return "Sorry, you were not approved.";

}

}
public String RentApartment()
{
return "You must have your application checked.";
}
public String DispenseKeys()
{
return "You must have your application checked.";
}
}
public class ApartmentRentedState : IAutomatState
{

private Automat _automat;

public ApartmentRentedState(Automat automat)

{
_automat = automat;
}
public String GotApplication()
{
return "Hang on, we'ra renting you an apartmeny.";
}
public String CheckApplication()
{
return "Hang on, we'ra renting you an apartmeny.";
¥

public String RentApartment()
{

_automat.Count = _automat.Count - 1;



return "Renting you an apartment....";

}
public String DispenseKeys()
{
if (_automat.Count <= 0)
_automat.SetState(_automat.GetFullyRentedState());
else
_automat.SetState(_automat.GetWaitingState());
return "Here are your keys!";
}
}
public class FullyRentedState : IAutomatState
{
private Automat _automat;
public FullyRentedState(Automat automat)
{
_automat = automat;
}
public String GotApplication()
{
return "Sorry, we're fully rented.";
}
public String CheckApplication()
{
return "Sorry, we're fully rented.";
}
public String RentApartment()
{
return "Sorry, we're fully rented.";
}
public String DispenseKeys()
{
return "Sorry, we're fully rented.";
}
}
class Program
{
static void Main(string[] args)
{
var automat = new Automat(9);
automat.GotApplication();
automat.CheckApplication();
automat.RentApartment();
}
}

ToT ke npumep, 6e3 npumeHeHna wabnoHa
using System;
namespace Digital_Patterns.Behavioral.State

{

public enum State
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FULLY_RENTED = 0,
WAITING = 1,
GOT_APPLICATION = 2,
APARTMENT_RENTED = 3,

}

public class RentalMethods

{

private readonly Random _random;
private Int32 _numberApartments;
private State _state = State.WAITING;

public RentalMethods(Int32 n)

{
_numberApartments = n;
_random = new Random(System.DateTime.Now.Millisecond);
}
public void GetApplication()
{
switch (_state)
{
case State.FULLY_RENTED:
Console.WriteLine("Sorry, we're fully rented.");
break;
case State.WAITING:
_state = State.GOT_APPLICATION;
Console.WriteLine("Thanks for the application.™);
break;
case State.GOT_APPLICATION:
Console.WriteLine("We already got your application.™);
break;
case State.APARTMENT_RENTED:
Console.WriteLine("Hang on, we'ra renting you an apartmeny.");
break;
}
}

public void CheckApplication()
{

var yesNo = _random.Next() % 10;

switch (_state)
{
case State.FULLY_RENTED:
Console.WriteLine("Sorry, we're fully rented.");
break;
case State.WAITING:
Console.WriteLine("You have to submit an application.");
break;
case State.GOT_APPLICATION:
if (yesNo > 4 && _numberApartments > 0)

{
Console.WriteLine("Congratulations, you were approved.");
_state = State.APARTMENT_RENTED;
RentApartment();

}

else

{
Console.WriteLine("Sorry, you were not approved.");
_state = State.WAITING;

}

break;

case State.APARTMENT_RENTED:



Console.WriteLine("Hang on, we'ra renting you an apartmeny.");
break;

}

public void RentApartment()
{
switch (_state)
{
case State.FULLY_RENTED:

Console.WriteLine("Sorry, we're fully rented.");
break;

case State.WAITING:

Console.WriteLine("You have to submit an application.™);
break;
case State.GOT_APPLICATION:

Console.WriteLine("You must have your application checked.");
break;

case State.APARTMENT_RENTED:
Console.WriteLine("Renting you an apartment....");
_numberApartments--;
DispenseKeys();
break;

}

public void DispenseKeys()
{
switch (_state)
{
case State.FULLY_RENTED:
Console.WriteLine("Sorry, we're fully rented.");
break;
case State.WAITING:
Console.WriteLine("You have to submit an application.");
break;
case State.GOT_APPLICATION:
Console.WriteLine("You must have your application checked.");
break;
case State.APARTMENT_RENTED:
Console.WriteLine("Here are your keys!");
_state = State.WAITING;
break;

}

class Program

{

static void Main(string[] args)

{
var rentalMethods = new RentalMethods(9);

rentalMethods.GetApplication();
rentalMethods.CheckApplication();

rentalMethods.RentApartment();
rentalMethods.DispenseKeys();



Strategy — CTtpaTterus

Crtparerus, Strategy — nosezeHYecKuin WaboH NPOEKTUPOBAHUSA, NPeaHA3HAUYEHHbIN ANa onpeaeneHuns
ceMeicTBa aIfoPUTMOB, MHKAMNCYNALNKN KaXKO0ro U3 HUX U obecrneyeHma nx B3aMmo3ameHAeMocT1. ITo
no3Bo/feT BblIbMpaTb anropuTm NyTem onpeaeneHma cooTBeTCTBYoWero Knacca. LlabnoH Strategy nossonser
MEHSATb BblIOPAHHbIMA aITOPUTM HE3ABUCMMO OT 0O bEKTOB-K/IMEHTOB, KOTOPbIE €ro UCMO/1b3YIOT.

3agaya

Mo TNy KnueHTa (MM no TMny obpabaTtbiBaembIX AaHHbIX) BbIOpaTb NOAXOAALWLMI aNrOPUTM, KOTOPbLIV creayeTt
NPUMeHUTb. Ecan ncnonbsyeTca NpaBuio, KOTOPOE He NOABEPKEHO UIMEHEHUAM, HET HEOOXO4MMOCTH
06pawaThca K WabnoHy «cTpaTerns».

MoTuBbI
Mporpamma AonxHa obecneymBaTtb pas3/IMUYHbIE BAPUAHTbI a/IFOPUTMA UM NOBEAEHMUA

Hy»KHO M3MeHATb MOBeAEHME KaXKa0ro sK3emnaspa Knacca
HeobxoamMmo M3meHATb NoBeAeHME 0OBEKTOB Ha CTaAnM BbINOJHEHUA

BBeaeHue MHTepdeiica No3BONAET KNACCaM-KIMEHTAM HUYETrO He 3HaTb O K/laccax, Peasnmsyowmx sToT
NHTepdENC N MHKANCYMPYIOWKNX B cebe KOHKPETHbIE airopPUTMbI

Cnoco6 pelueHus
OTneneHve npoueaypbl Bbibopa anropuTma ot ero peasnmsaumm. 3To No3BoAAET cAeaTh BbIOOP HAa OCHOBaHMU
KOHTEeKcTa.

YyacTHuKH
Knacc Strategy onpegensert, Kak 6yayT MCNONb30BaTbCA Pa3/IMUHbIE a/ITOPUTMBI.

KoHKpeTHble Knaccbl ConcreteStrategy peannsytoT 3TM pasanyHbIe aNropPUTMbI.

Knacc Context ncnonbayet KOHKpeTHbIe Knaccbl ConcreteStrategy nocpeacTBOM CCbIIKM Ha KOHKPETHbIM TUN
abcTpakTHOro Knacca Strategy. Knaccbl Strategy u Context B3aMmMogeNCTBYIOT C LLe/IbO peaniv3aumm BblbpaHHOro
anroputma (B HeKOTOpbIX Cydasnx Knaccy Strategy Tpebyetca nocbinath 3anpockl Knaccy Context). Knacc Context
nepecbinaeT Knaccy Strategy 3anpoc, NOCTYNMBLUMIA OT €ro Knacca-KameHTa.

CineacrtBus
LLlabnoH Strategy onpenenseT ceMeiicTBO aNropmuTMOB.

370 NO3BO/AET 0TKA3aTbCA OT UCNONb30BaHMA NepekaoyaTeneil u/uam ycaoBHbIX 0NepaTopos.

BbI30B BCEX aNTOPUTMOB AO/IKEH OCYLLECTBAATLCA CTAHAAPTHBIM 06Pa3oM (BCe OHU A0MKHbI UMETb OOUHAKOBbI
nHTepdeliic).

Peanusanus

Knacc, KoTopblit ucnonbayeT anroputm (Context), BKAoUYaeT abCTpakTHbIN Knacc (Strategy), obnagatowmin
abCTpaKTHBIM MeTOAOM, OonpeaensAowmMm cnocob Bbi3oBa anropntma. Kaxkapiii NpounsBoaHbIiA Knacc peannsyet
OfMH Tpebyemblil BapuaHT anroputma.

3amevaHune: MeToa Bbi30Ba aIfOPUTMa He JO01KeEH 6bITb a6CTpaKTHbIM, ecnun Tp86yeTCF| peannsoBaTb HEKOTOpPOE
nosegeHwme, NpuHMMaemoe No ymoad4aHutio.
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Ilos1e3HbIE CBEeJeHUA

W cTpaTeruns, n AeKopaTop MOXKeT NPUMEHATbCA 418 U3MEHEHUA NOBeAEHMA KOHKPETHbIX KNaccoB. JJOCTOMHCTBO
CTpaTernn B TOM, YTO MHTEPdENC KaCTOMU3ALMN He COBMAJAET C NYOANYHBIM MHTEPDENCOM U MOXKET BbITb Kyaa
6onee yaobHbIM, @ HEAOCTAaTOK B TOM, YTO /1A UCMO/Ib30BaHMA CTPATErMM HEOBXOAMMO M3HAYANbHO
NPOEKTUPOBATL KAACC C BO3MOMKHOCTbIO perncTpaLmm ctpaTerni.

Hcnosib30BaHM e

ApxuteKktypa Microsoft WDF ocHoBaHa Ha 3Tom naTrepHe. Y Kaxaoro obbekTa "apaiisep" n "yctpoiictso" ectb
HensMeHAeman 4acTb, BLINTAA B CUCTEMY, B KOTOPOI PerncTpupyeTca nsmeHsiemas 4actb (cTparterus),
HanMcaHHan B KOHKPETHOM peanunsaumn. MameHsemasn YacTb MOKET ObITb M BOBCE MYCTOM, YTO AACT HUYEro He
Aenatrowuii gpansep, HO NPM 3TOM CNOCOBHbIN y4acTBOBaTb B PNP 1 ynpaBaeHUU nuTaHnem.

Bubnnoteka ATL coaepuT B cebe Habop Knaccos threading model, KoTopblie aBAstOTCA cTpaTernamm
(pasnnuHbiMK peanunsaumamm Lock/Unlock, Kotopble noTom MCnob3yroTCa OCHOBHbLIMK Kaccamm cuctemnl). Mpu
3TOM B 3TUX CTPATErnAX UCNONb3YEeTCs CTaTUYECKUA NonMmopdU3M Yepes napameTp wabsoHa, a He
ANHAMUYECKUI nonnmopdusm Yyepes BUPTYasibHbIe METOAbI.

CpykTypa
HJHP__,—- apatterns Hﬂ"‘“HHH‘E
=" Strategy ~~o
- - = s "y
- -~
P Context Buibop Strategy S
s CTpaTEMH "
s = \
I" +eontedi ethod() o +Algorithm () h!
/ j z
t rl' “
1. i
\ * l I
4 ConcreteStrategy ConcreteStrategy 2
\\ Strategy == Algorithm(}
.
g +Algorithm () +Algonthm ()
= s
. - -

IIpumep peanusanuu
using System;

namespace DesignPatterns.Behavioral.Strategy
{
/// <summary>
/// WHTepdeiic «CTpaTerua» onpegensaeT GpyHKUMOHANbHOCTb (B AAHHOM MpUMepe 3TO MeTOoj
/// <see cref="Algorithm">Algorithm</see>), koTopaa Ao/ikHa 6bITb peann3oBaHa
/// KOHKpeTHbMU Kfaccamu cTpaTeruit. [Jpyrumu cioBamu, meTon UHTepdeiica onpepenseT
/// peweHne HekoW 3ajayu, a €ro peanusauunm B KOHKPETHbIX KJaccax cTpaTeruii onpeaensawT,
/// KAK, KAKUM MYTEM sTa 3amada 6ymeT peleHa.
/// </summary>
public interface IStrategy

{
}

void Algorithm();

/// <summary>
/// TepBas KOHKpeTHaa peanuM3auua-cTpaTerus.
/// </summary>

public class ConcreteStrategyl

{

IStrategy

public void Algorithm()
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}

Console.WriteLine("BbinosHseTcs anropuTm cTtpaterun 1.");

/// <summary>

/// BTOpaA KOHKpeTHasa peanusauua-cTpaTerusa.

/// Peanusauuit MoxeT ObITb CKONbKO YrOAHO MHOFO.
/// </summary>

public class ConcreteStrategy2 : IStrategy

{

}

public void Algorithm()
{

}

Console.WritelLine("BrinonHaeTca anropuTm cTpateruum 2.");

/// <summary>

/// KOHTeKCT, MCnonb3ywwWwuin CTpaTervw ANA pelweHWA CBOei 3a[auu.

/// </summary>
public class Context

{

}

/// <summary>

/// Ccbinka Ha uHTepdeiic <see cref="IStrategy">IStrategy</see>
/// no3BonAeT aBTOMaTU4YeCKU MepekyaTbCA MexXAy KOHKPEeTHbIMU peanu3aunamu

/// (Bpyrvmn cnoBamu, 3TO BblOGOp KOHKPETHOM CTpaTeruu).
/// </summary>
private IStrategy _strategy;

/// <summary>

/// KOHCTPYKTOp KOHTeKcTa.

/// VHuumanusupyeT 06bekT cTpaTervein.
/// </summary>

/// <param name="strategy">

/// CtpaTterus.

/// </param>

public Context(IStrategy strategy)

{
}

_strategy = strategy;

/// <summary>
/// MeTon pnA yCTaHOBKW CTpaTervu.
/// CRAyXuT ANA CMeHbl CTpaTerum BO BPEMS BbINOJHEHWUS .

/// B C# MOXeT ObiTb peasiM30BaH Takxe Kak CBOWCTBO 3anucu.

/// </summary>

/// <param name="strategy">

/// HoBasa cTpaTerusa.

/// </param>

public void SetStrategy(IStrategy strategy)

{
}

_strategy = strategy;

/// <summary>

/// HekoTopasa @yHKUMOHANbHOCTb KOHTEKCTa, KoTopas BblbupaeT

/// cTpaTeruw u ucnonb3yeT €€ ANA pelweHuA CBOEW 3ajauu.
/// </summary>
public void ExecuteOperation()

{
}

_strategy.Algorithm();

/// <summary>
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/// Knacc npunoxeHus.

/// B BaHHOM Mpumepe BbLICTyNaeT KakK K/JWEHT KOHTeKCTa.
/// </summary>

public static class Program

{
/// <summary>
/// To4ka BXopa B Mporpammy.
/// </summary>
public static void Main()
{
// CO3AEM KOHTEeKCT M WHUUMANM3UpyeM ero MnepBOi cTpaTeruen.
Context context = new Context(new ConcreteStrategyl());
// BbinosHAeM onepauui KOHTeKCTa, KOTopaAa MCno/ib3yeT MepByw CTpaTerwiwo.
context.ExecuteOperation();
// 3amMeHsieM B KOHTEKCTe MnepByW CTpaTeruw BTOpPOMW.
context.SetStrategy(new ConcreteStrategy2());
// BbinonHAeM onepauuw KOHTEKCTa, KOTOopasa Tenepb WCMNONb3yeT BTOpPYKW CTpaTeruio.
context.ExecuteOperation();
}
}
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Template — llla6/10HHBIN MeTOZ,

LLla6noHHbI meTog, (Template method) — natrepH noBeaeHUs Knaccos, WaboH NPOEKTUPOBaAHUA ,
onpeaenALWwmnin OCHOBY anropmMTMa 1 No3BONAIOLWMI HacNeAHVKaM NepeonpesensaTb HeKoTopble Wwaru
anropuTMa, He U3MEeHASN ero CTPYKTYpPY B LLe/IOM.

IIpuMeHUMOCTH
OfHOKpaTHOE MCNONb30BaHNE NHBAPUAHTHOM YacTN anropuTMa, C OCTaBJeHMEM U3MEHAIOLLENCA YacTM Ha
YCMOTPEeHNe HacnegHUKam.

Jlokannsauma u BbluneHeHme o6u.|,ero AnAa HECKONIbKUX KNlaCCOB KoAda ANnA nsberaHus ,CI,Y6IIMPOBaHMF|.
Pa3peLueHv1e pacwmnpeHna Koga HacnegHMKamMmm To/1bKO B onpeaeieHHbIX MecTax.

YyacTHUKM
Abstract class (abcTpakTHbIN Knacc) - onpeaenseT abcTpakTHbie onepauum, 3amellaemble B Hac/ieAHUKaxX ana

peannsauunmn waros aArOPUTMa; peaansyeTt WabNOHHbIN meToa, OI'Ipe,CI,EJ'IFHOLLI,VIﬁ CKenet anropuntma. LLIabnoHHbIM

METO/, BbI3bIBAaET 3aMellaemble 1 Apyrue, onpeaeneHHble 8 Abstract class, onepauuu.

Concrete class (KOHKpPeTHbIN KAacc) - peannsyeT 3amellaemble onepaumm HeobxoAMMbIM ANA AaHHOW
peanusauum cnocobom.

Concrete class npegnonaraer, YTo MHBApPMaAHTHbIE WarK anropntma 6yayT BbinosHeHbl B AbstractClass.

CpykTypa

I,
. | N 'a, AbstractClass
doSomething();
in...
FrimitiveOperation1(); ,f Primitive Operation1()
...
PrimitiveOperation1(); &,q Primitive Operation2 ()
... F
doAbsolutelyThis(); Oa  TemplateMethod)
I A doAbsolutelyThis()

& doSomething()

G‘_‘\ ConcreteClass

& Primitwe Operation1()
& Primitve Operation2()

& doSomething()
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IIpumep peanusanuu
B npumepe WwabnoHHbIN meToa peannsyeTca Aaa urp, B KOTOPbIX UTPOKK N0 oYepean AenatoT CBON XOA,

/**

* An abstract class that is common to several games in

* which players play against the others, but only one is
* playing at a given time.

*/

namespace Design_Patterns

{
class TemplateMethodPattern

{

internal abstract class GameObject

{

protected int PlayersCount;

abstract protected void InitializeGame();
abstract protected void MakePlay(int player);
abstract protected bool EndOfGame();

abstract protected void PrintWinner();

/* A template method : */
public void PlayOneGame(int playersCount)

{

PlayersCount = playersCount;
InitializeGame();

var j = 0;

while (!EndOfGame())

{
MakePlay(3);

j = (j + 1) % playersCount;
}

PrintWinner();
}
//Now we can extend this class in order to implement actual games:
public class Monopoly : GameObject
{

/* Implementation of necessary concrete methods */

protected override void InitializeGame()

{
// Initialize money
}
protected override void MakePlay(int player)
{
// Process one turn of player
}
protected override bool EndOfGame()
{
return true;
}

104



protected override void PrintWinner()

{
}

// Display who won

/* Specific declarations for the Monopoly game. */
/...
}

public class Chess : GameObject
{

/* Implementation of necessary concrete methods */

protected override void InitializeGame()

{
}

// Put the pieces on the board

protected override void MakePlay(int player)
{

}

// Process a turn for the player

protected override bool EndOfGame()
{

return true;
// Return true if in Checkmate or Stalemate has been reached

}

protected override void PrintWinner()

{
}

// Display the winning player

/* Specific declarations for the chess game. */
/] ...
}

public static void Test()
{
GameObject game = new Monopoly();

game.PlayOneGame(2);
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Visitor — IloceTureJib

LWa6naoH Nocetutens (Visitor) — nosegeHyeckumii LLlabnoH npoeKkTMpoBaHus.

OnucbiBaeT onepaLmio, KOTopas BbINOJHSAETCA Hag 06beKTamMmn Apyrux Knaccos. Mpu nsmeHeHunn Visitor Het
HeobxoAMMOCTM U3MEHATb 06CAYXKMBaEMble KNacchbl.

CTpyKTypa
client =<interface==>
1en Visitor
visit(ConcreteElement : Object)
| warpglizem==
|
Element !

ConcreteVisitor

accept{visitor : Object)

visit{ConcreteElement : Object)

ConcreteElement

accept(Visitor : Object)

/ olient
Member @ Aggregate
&
Call

(abstract
TS taT)

OnucaHue cpeJCTBaMM NICEBAO0KOAa
interface 0bj

{

void visit(Visitor visitor, params);

}

interface Visitor

{
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void visitA(A a, params);
void visitB(B b, params);

}
class A implements Obj
{
void visit(Visitor visitor, params) { visitor.visitA(this, params); }
}
class B implements Obj
{
void visit(Visitor visitor, params) { visitor.visitB(this, params); }
}
class Visitorl implements Visitor
{
void visitA(A a, params);
void visitB(B b, params);
}
class Visitor2 implements Visitor
{
void visitA(A a, params);
void visitB(B b, params);
}
IIpoGsiema

Hapg, KaxkabiM 06 beKTOM HEKOTOPOI CTPYKTYPbI BbINOAHAETCA 04Ha Uau bonee onepaumit. Onpeaennts HOBYIO
onepaumio, He U3MeHAN KNaccbl 06BHEKTOB.

PemeHue

[na NoNHOM HE3aBUCMMOCTU MOCETUTENIN UMEIOT OTAE/bHYIO OT 06CNYKMBAEMbIX CTPYKTYP MepPapXMIO.
CTPYKTYpbl A0/IKHbI UMETb HEKUI MHTepdelic B3aumogelictaus. Mpn HeobxoanmocTn AobaBieHUss HOBbIX
onepaunin HeobxogMmo cosaaTb HoBbIM Knacc ConcreteVisitor n nomecTuTb ero B L,eno4vky obxoaa
obcnyrKMBaemMblIx CTPYKTYp.

PekoMmeHaanuu
LWabnoH «MoceTuTenb» cnenyeTt UCNob30BaTb, €C/N:

- B CTPYKTYpEe NPUCYyTCTBYHOT 06BEKTDI Pa3HbIX KNaccoB C Pa3/IM4HbIMU MHTEpd)eVIcaMM, n HEO6XO,CJ,MMO BbIMO/IHUTb
Had HUMU onepauunun, 3aBucAallne ot KOHKPETHbIX K1aCCoB.

- €C/N HaZ 06CNyKMBAEMOW CTPYKTYPOM HAZO BbINONHATL CaMble Pas/inyHble, NOPOI HE CBA3AHHbIE MEXKAY
coboii onepauun. To eCTb OHM YCNOKHAIOT 3TY CTPYKTYPY.

- yacTo go6aBNAOTCA HOBblE ONepaunn Hag 06CaYKMBAEMOM CTPYKTYPOM.

- peanusaums double dispatch. KoHuenTtyanbHo 310 Heuto Bpoae {a; b} -> method(params), rae peanbHo
BbI3bIBAEMbI MO CTPE/IOYKE METO, 3aBUCUT KaK OT TUNa a, TaK U oT Tuna b. TaK Kak 60/1bLUIMHCTBO 06BEKTHO-
OPUEHTUPOBAHHbIX A3bIKOB MPOrPAaMMMPOBAHUA HE NOALEPKMBAET TaKOE Ha YPOBHE CMHTAKCUCA, A1 TAKOro
06bI4HO NpumeHseTca Visitor B Buge a -> visit(b, params), KoTopblii B CBOK oyepeab Bbi3biBaeT b -> visitA(a,
params), uTo gaeT BbI6OP M MO TMNY a, U No TUny b.

IIpeumyuiecrBa
- ynpouaeTca gobasneHne HoBbIX onepaLmin

- 06be,CI,I/IHFlET poAcCTBEHHbIE Onepaunn B Knacce «[loceTutenbr.
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- 3K3EeMNAAP BU3UTOPA MOXKET UMeTb B cebe cocToaHMe (Hanpumep, o6LLy0 CyMMY) M HaKanaMBaTb ero No xoay
06xoa KoHTelHepa.

HepocraTku
3aTpyaHeHo gobaBneHue HOBbIX KN1accoB, MOCKO/IbKY TpebyeTca o6bsiBNeHNe HOBOW abCTpaKTHOM onepaunu B
nHTepodelice BU3INTOPA, @ 3HAYUT — U BO BCEX K/laccax, peanmnsyowmx AaHHbIN UHTepdeic.

[Ipumep peasmsanuun

Client Visitor

+WisitConcreteElementAlin ConcreteElementa)
+WisitConcrateElemeantB(in ConcreteElementB)

VAN le_‘

ConcreteVisitor2

+WisitConcreteElementAlin ConcreteElementa)
+WizitConcrateElementB(in ConcrateElementB )

ConcreteVisitor1

+isitConcreteElementAlin ConcreteElements)
+HiisitConcreteElementBlin ConcreleElementB)

ObjectStructure Element

> >
—
+Acceptiin visitor @ Visitor)

I AN

ConcreteElementA ConcreteElementB
+Accept{in visitor ".-’isitcur}jf +Accept{in visitor © Visitor)
+OperationA) pl +parationB() K

- s
// s
s #
&
visitor VisitConcreleElementA( this ) visitor VisitConcreteElementB( this )

The classes and/or objects participating in this pattern are:

Visitor (Visitor) declares a Visit operation for each class of ConcreteElement in the object structure. The
operation's name and signature identifies the class that sends the Visit request to the visitor. That lets the visitor
determine the concrete class of the element being visited. Then the visitor can access the elements directly
through its particular interface

ConcreteVisitor (IncomeVisitor, VacationVisitor) implements each operation declared by Visitor. Each operation
implements a fragment of the algorithm defined for the corresponding class or object in the structure.
ConcreteVisitor provides the context for the algorithm and stores its local state. This state often accumulates
results during the traversal of the structure.

Element (Element) defines an Accept operation that takes a visitor as an argument.
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ConcreteElement (Employee) implements an Accept operation that takes a visitor as an argument

ObjectStructure (Employees) can enumerate its elements

may provide a high-level interface to allow the visitor to visit its elements
may either be a Composite (pattern) or a collection such as a list or a set

This structural code demonstrates the Visitor pattern in which an object traverses an object structure and

performs the same operation on each node in this structure. Different visitor objects define different operations.

// Visitor pattern -- Structural example

using System;
using System.Collections.Generic;

namespace DoFactory.GangOfFour.Visitor.Structural

{

/// <summary>

/// MainApp startup class for Structural
/// Visitor Design Pattern.

/// </summary>

class MainApp

{
static void Main()
{
// Setup structure
ObjectStructure o = new ObjectStructure();
o.Attach(new ConcreteElementA());
o.Attach(new ConcreteElementB());
// Create visitor objects
ConcreteVisitorl vl = new ConcreteVisitorl();
ConcreteVisitor2 v2 = new ConcreteVisitor2();
// Structure accepting visitors
o0.Accept(vl);
o.Accept(v2);
// Wait for user
Console.ReadKey();
}
}

/// <summary>

/// The 'Visitor' abstract class
/// </summary>

abstract class Visitor

{
public abstract void VisitConcreteElementA(
ConcreteElementA concreteElementA);
public abstract void VisitConcreteElementB(
ConcreteElementB concreteElementB);
}

/// <summary>

/// A 'ConcreteVisitor' class
/// </summary>

class ConcreteVisitorl : Visitor

{

public override void VisitConcreteElementA(ConcreteElementA concreteElementA)

{
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Console.WriteLine("{@} visited by {1}",
concreteElementA.GetType().Name, this.GetType().Name);

}

public override void VisitConcreteElementB(ConcreteElementB concreteElementB)

{
Console.WriteLine("{@} visited by {1}",
concreteElementB.GetType().Name, this.GetType().Name);

}

/// <summary>

/// A 'ConcreteVisitor' class
/// </summary>

class ConcreteVisitor2 : Visitor

{
public override void VisitConcreteElementA(ConcreteElementA concreteElementA)
{
Console.WriteLine("{@} visited by {1}",
concreteElementA.GetType().Name, this.GetType().Name);
}
public override void VisitConcreteElementB(ConcreteElementB concreteElementB)
{
Console.WriteLine("{@} visited by {1}",
concreteElementB.GetType().Name, this.GetType().Name);
}
}

/// <summary>

/// The 'Element' abstract class
/// </summary>

abstract class Element

{
}

public abstract void Accept(Visitor visitor);

/// <summary>

/// A 'ConcreteElement' class
/// </summary>

class ConcreteElementA : Element

{
public override void Accept(Visitor visitor)
{
visitor.VisitConcreteElementA(this);
}
public void OperationA()
{
}
}

/// <summary>

/// A 'ConcreteElement' class
/// </summary>

class ConcreteElementB : Element

{
public override void Accept(Visitor visitor)
{
visitor.VisitConcreteElementB(this);

}

public void OperationB()

{

}
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}

/// <summary>

/// The 'ObjectStructure' class
/// </summary>

class ObjectStructure

{
private List<Element> _elements = new List<Element>();
public void Attach(Element element)
{
_elements.Add(element);
}
public void Detach(Element element)
{
_elements.Remove(element);
}
public void Accept(Visitor visitor)
{
foreach (Element element in _elements)
{
element.Accept(visitor);
}
}
}
}
Output

ConcreteElementA visited by ConcreteVisitorl
ConcreteElementB visited by ConcreteVisitorl
ConcreteElementA visited by ConcreteVisitor2
ConcreteElementB visited by ConcreteVisitor2

This real-world code demonstrates the Visitor pattern in which two objects traverse a list of Employees and
performs the same operation on each Employee. The two visitor objects define different operations -- one
adjusts vacation days and the other income.

// Visitor pattern -- Real World example
using System;
using System.Collections.Generic;

namespace DoFactory.GangOfFour.Visitor.RealWorld
{
/// <summary>
/// MainApp startup class for Real-World
/// Visitor Design Pattern.
/// </summary>
class MainApp
{
/// <summary>
/// Entry point into console application.
/// </summary>
static void Main()
{
// Setup employee collection
Employees e = new Employees();
e.Attach(new Clerk());
e.Attach(new Director());
e.Attach(new President());

// Employees are ‘'visited'
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e.Accept(new IncomeVisitor());
e.Accept(new VacationVisitor());

// Wait for user
Console.ReadKey();

}

/// <summary>

/// The 'Visitor' interface
/// </summary>

interface IVisitor

{
}

void Visit(Element element);

/// <summary>

/// A 'ConcreteVisitor' class
/// </summary>

class IncomeVisitor : IVisitor

{
public void Visit(Element element)
{
Employee employee = element as Employee;
// Provide 10% pay raise
employee.Income *= 1.10;
Console.WriteLine("{@} {1}'s new income: {2:C}",
employee.GetType().Name, employee.Name,
employee.Income);
}
}

/// <summary>

/// A 'ConcreteVisitor' class
/// </summary>

class VacationVisitor : IVisitor

{
public void Visit(Element element)
{
Employee employee = element as Employee;
// Provide 3 extra vacation days
Console.WriteLine("{©} {1}'s new vacation days: {2}",
employee.GetType().Name, employee.Name,
employee.VacationDays);
}
}

/// <summary>
/// The 'Element' abstract class

/// </summary>
abstract class Element

{
}

public abstract void Accept(IVisitor visitor);

/// <summary>
/// The 'ConcreteElement' class
/// </summary>
class Employee : Element
{
private string _name;
private double _income;
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private int _vacationDays;

// Constructor
public Employee(string name, double income, int vacationDays)

this._name = name;
this._income = income;
this._vacationDays = vacationDays;

// Gets or sets the name
public string Name

{
get

{

return _name;

_name = value;

}

// Gets or sets income
public double Income

{
get

{

return _income;

_income = value;

}

// Gets or sets number of vacation days
public int VacationDays

{
get
{
return _vacationDays;
}
set
{
_vacationDays = value;
}
}
public override void Accept(IVisitor visitor)
{
visitor.vVisit(this);
}

}

/// <summary>

/// The 'ObjectStructure' class
/// </summary>

class Employees

{

private List<Employee> _employees = new List<Employee>();

public void Attach(Employee employee)
{
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_employees.Add(employee);

}
public void Detach(Employee employee)
¢ _employees.Remove(employee);
}
public void Accept(IVisitor visitor)
¢ foreach (Employee e in _employees)
t e.Accept(visitor);
}
Console.WriteLine();
}

}

// Three employee types
class Clerk : Employee

{
// Constructor
public Clerk() : base("Hank", 25000.0, 14)
{
}

}

class Director : Employee

{
// Constructor
public Director() : base("Elly", 35000.0, 16)
{
}

}

class President : Employee

{
// Constructor
public President() : base("Dick", 45000.0, 21)
{
}

}

}
Output

Clerk Hank's new income: $27,500.00
Director Elly's new income: $38,500.00
President Dick's new income: $49,500.00

Clerk Hank's new vacation days: 14

Director Elly's new vacation days: 16
President Dick's new vacation days: 21
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Null Object (Null object)

In object-oriented computer programming, a Null Object is an object with defined neutral ("null") behavior. The
Null Object design pattern describes the uses of such objects and their behavior (or lack thereof). It was first
published in the Pattern Languages of Program Design book series.

MoTuBauusa

In most object-oriented languages, such as Java or CH#, references may be null. These references need to be
checked to ensure they are not null before invoking any methods, because methods typically cannot be invoked
on null references.

The Objective-C language takes another approach to this problem and does not invoke methods on nil but
instead returns nil for all such invocations.

Onucanue

Instead of using a null reference to convey absence of an object (for instance, a non-existent customer), one uses
an object which implements the expected interface, but whose method body is empty. The advantage of this
approach over a working default implementation is that a Null Object is very predictable and has no side effects:
it does nothing.

For example, a function may retrieve a list of files in a directory and perform some action on each. In the case of
an empty directory, one response may be to throw an exception or return a null reference rather than a list.
Thus, the code which expects a list must verify that it in fact has one before continuing, which can complicate the
design.

By returning a null object (i.e. an empty list) instead, there is no need to verify that the return value is in fact a
list. The calling function may simply iterate the list as normal, effectively doing nothing. It is, however, still
possible to check whether the return value is a null object (e.g. an empty list) and react differently if desired.

The null object pattern can also be used to act as a stub for testing if a certain feature, such as a database, is not
available for testing.

CTpykTypa
cd: Mull ©hject Implementation - UML Class Diagram )

Client AbsiractOperation public void request()
{

N do nothing

+Hreguestvok! b

T

Real0peration HullOperation

+reguest: void +Hreguest(): void
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Peanusanus
The participants classes in this pattern are:

AbstractClass - defines abstract primitive operations that concrete implementations have to define.
RealClass - a real implementation of the AbstractClass performing some real actions.

NullClass - a implementation which do nothing of the abstract class, in order to provide a non-null object to the
client.

Client - the client gets an implementation of the abstract class and uses it. It doesn't really care if the
implementation is a null object or an real object since both of them are used in the same way.

IIpumep
Given a binary tree, with this node structure:

class node {
node left
node right

}

One may implement a tree size procedure recursively:

function tree_size(node) {
return 1 + tree_size(node.left) + tree_size(node.right)

}

Since the child nodes may not exist, one must modify the procedure by adding non-existence or null checks:

function tree_size(node) {
set sum = 1
if node.left exists {
sum = sum + tree_size(node.left)

}

if node.right exists {
sum = sum + tree_size(node.right)

}

return sum

}

This however makes the procedure more complicated by mixing boundary checks with normal logic, and it
becomes harder to read. Using the null object pattern, one can create a special version of the procedure but only
for null nodes:

function tree_size(node) {
return 1 + tree_size(node.left) + tree_size(node.right)

}

function tree_size(null_node) {
return O

}
This separates normal logic from special case handling, and makes the code easier to understand.

CBA3b C APYTUMH NaTEPHAMH
It can be regarded as a special case of the State pattern and the Strategy pattern.
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It is not a pattern from Design Patterns, but is mentioned in Martin Fowler's Refactoring and Joshua Kerievsky's
book on refactoring in the Insert Null Object refactoring.

Kputunka 1 KoMMeHTapuu
This pattern should be used carefully as it can make errors/bugs appear as normal program execution.

[Ipumep peasmsanuun

C# is a language in which the Null Object pattern can be properly implemented. This example shows animal
objects that display sounds and a NullAnimal instance used in place of the C# null keyword. The Null Object
provides consistent behaviour and prevents a runtime Null Reference Exception that would occur if the C# null
keyword were used instead.

/* Null Object Pattern implementation:
*/

using System;

// Animal interface is the key to compatibility for Animal implementations below.
interface IAnimal

{
}

void MakeSound();

// Dog is a real animal.
class Dog : IAnimal

{
public void MakeSound()

{
}

Console.WriteLine("Woof!");

}

// The Null Case: this NullAnimal class should be instantiated and used in place of C# null
keyword.
class NullAnimal : IAnimal

{
public void MakeSound()

{

// Purposefully provides no behaviour.

/* =========================

* Simplistic usage example in a Main entry point.
*/

static class Program

{

static void Main()

{
IAnimal dog = new Dog();
dog.MakeSound(); // outputs "Woof!"

/* Instead of using C# null, use a NullAnimal instance.
* This example is simplistic but conveys the idea that if a NullAnimal instance is used
then the program
* will never experience a .NET System.NullReferenceException at runtime, unlike if C#
null was used.
*/
IAnimal unknown = new NullAnimal(); //<< replaces: IAnimal unknown = null;
unknown.MakeSound(); // outputs nothing, but does not throw a runtime exception
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Cayra (Servant)

Servant is a design pattern used to offer some functionality to a group of classes without defining that
functionality in each of them. A Servant is a class whose instance (or even just class) provides methods that take
care of a desired service, while objects for which (or with whom) the servant does something, are taken as
parameters.

OnucaHue
Servant is used for providing some behavior to a group of classes. Instead of defining that behavior in each class -
or when we cannot factor out this behavior in the common parent class - it is defined once in the Servant.

For example: we have a few classes representing geometric objects (rectangle, ellipse, and triangle). We can
draw these objects on some canvas. When we need to provide a “move” method for these objects we could
implement this method in each class, or we can define an interface they implement and then offer the “move”
functionality in a servant. An interface is defined to ensure that serviced classes have methods, that servant
needs to provide desired behavior. If we continue in our example, we define an Interface “Movable” specifying
that every class implementing this interface needs to implement method “getPosition” and “setPosition”. The
first method gets the position of an object on a canvas and second one sets the position of an object and draws it
on a canvas. Then we define a servant class “MoveServant”, which has two methods “moveTo(Movable
movedObject, Position where)” and moveBy(Movable movedObject, int dx, int dy). The Servant class can now be
used to move every object which implements the Movable. Thus the “moving” code appears in only one class
which respects the “Separation of Concerns” rule.

CTpyKTypa
Two ways of implementation

There are two ways to implement this design pattern.

User knows the servant (in which case he doesn’t need to know the serviced classes) and sends messages with
his requests to the servant instances, passing the serviced objects as parameters.

Serviced instances know the servant and the user sends them messages with his requests (in which case she
doesn’t have to know the servant). The serviced instances then send messages to the instances of servant, asking
for service.

The serviced classes (geometric objects from our example) don’t know about servant, but they implement the
“IServiced” interface. The user class just calls the method of servant and passes serviced objects as parameters.
This situation is shown on figure 1.

Servicedl #interfaces
[:3 Serviced |

|

|
n 5 |
— o — — o -
Servant

Serviced2

_|
M
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User uses servant to achieve some functionality and passes the serviced objects as parameters.

On figure 2 is shown opposite situation, where user don’t know about servant class and calls directly serviced
classes. Serviced classes then asks servant themselves to achieve desired functionality.

User requests operations from serviced instances, which then asks servant to do it for them.

Servicedl [> cifterfaces
|5erviced
. it
User | _ _ _ _ _ I T M
L —— o | |
| I |
—————— | — ' | I
| Serviced2 1 I ]
L l__= Servant
________ - }

Peasnu3sanm

Analyze what behavior servant should take care of. State what methods servant will define and what these
methods will need from serviced parameter. By other words, what serviced instance must provide, so that
servants methods can achieve their goals.

Analyze what abilities serviced classes must have, so they can be properly serviced.
We define an interface, which will enforce implementation of declared methods.

Define an interface specifying requested behavior of serviced objects. If some instance wants to be served by
servant, it must implement this interface.

Define (or acquire somehow) specified servant (his class).
Implement defined interface with serviced classes.

Ilpumep peaniusanuu

// Servant class, offering its functionality to classes implementing
// Movable Interface
public class MoveServant {
// Method, which will move Movable implementing class to position where
public void moveTo(Movable serviced, Position where) {
// Do some other stuff to ensure it moves smoothly and nicely, this is
// the place to offer the functionality
serviced.setPosition(where);

}

// Method, which will move Movable implementing class by dx and dy
public void moveBy(Movable serviced, int dx, int dy) {
// this is the place to offer the functionality
dx += serviced.getPosition().xPosition;
dy += serviced.getPosition().yPosition;
serviced.setPosition(new Position(dx, dy));

}

// Interface specifying what serviced classes needs to implement, to be
// serviced by servant.
public interface Movable {

public void setPosition(Position p);
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}

public Position getPosition();

// One of geometric classes
public class Triangle implements Movable {

}

// Position of the geometric object on some canvas
private Position p;

// Method, which sets position of geometric object
public void setPosition(Position p) {

this.p = p;
}

// Method, which returns position of geometric object
public Position getPosition() {

return this.p;
}

// One of geometric classes
public class Ellipse implements Movable {

}

// Position of the geometric object on some canvas
private Position p;

// Method, which sets position of geometric object
public void setPosition(Position p) {

this.p = p;
}

// Method, which returns position of geometric object
public Position getPosition() {
return this.p;

}

// One of geometric classes
public class Rectangle implements Movable {

}

// Position of the geometric object on some canvas
private Position p;

// Method, which sets position of geometric object
public void setPosition(Position p) {

this.p = p;
}

// Method, which returns position of geometric object
public Position getPosition() {
return this.p;

}

// Just a very simple container class for position.
public class Position {

public int xPosition;
public int yPosition;

public Position(int dx, int dy) {
XPosition = dx;
yPosition = dy;
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Specification (Specifi

In computer programming, the specification pattern is a particular software design pattern, whereby business

cation)

rules can be recombined by chaining the business rules together using boolean logic.

A specification pattern outlines a business rule that is combinable with other business rules. In this pattern, a
unit of business logic inherits its functionality from the abstract aggregate Composite Specification class. The
Composite Specification class has one function called IsSatisfiedBy that returns a boolean value. After
instantiation, the specification is "chained" with other specifications, making new specifications easily
maintainable, yet highly customizable business logic. Furthermore upon instantiation the business logic may,

through method invocation or inversion of control, have its state altered in order to become a delegate of other

classes such as a persistence repository.

CTpyKTypa
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public interface ISpecification<TEntity>

bool IsSatisfiedBy(TEntity entity);

internal class AndSpecification<TEntity> :

private ISpecification<TEntity> Specil;
private ISpecification<TEntity> Spec2;

internal AndSpecification(ISpecification<TEntity> s1, ISpecification<TEntity> s2)

public bool IsSatisfiedBy(TEntity candidate)

return Specl.IsSatisfiedBy(candidate) && Spec2.IsSatisfiedBy(candidate);

{
}
{
{
Specl = s1;
Spec2 = s2;
}
{
}
}

internal class OrSpecif

{

ISpecification<TEntity>

ication<TEntity> : ISpecification<TEntity>
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private ISpecification<TEntity> Specil;
private ISpecification<TEntity> Spec2;

internal OrSpecification(ISpecification<TEntity> s1, ISpecification<TEntity> s2)

{

Specl = s1;
Spec2 = s2;
}
public bool IsSatisfiedBy(TEntity candidate)
{
return Specl.IsSatisfiedBy(candidate) || Spec2.IsSatisfiedBy(candidate);
}
}
internal class NotSpecification<TEntity> : ISpecification<TEntity>
{
private ISpecification<TEntity> Wrapped;
internal NotSpecification(ISpecification<TEntity> x)
{
Wrapped = x;
}
public bool IsSatisfiedBy(TEntity candidate)
{
return !Wrapped.IsSatisfiedBy(candidate);
}
}

public static class ExtensionMethods

{
public static ISpecification<TEntity> And<TEntity>(this ISpecification<TEntity> si1,

ISpecification<TEntity> s2)
{

}

public static ISpecification<TEntity> Or<TEntity>(this ISpecification<TEntity> si1,
ISpecification<TEntity> s2)
{

}

public static ISpecification<TEntity> Not<TEntity>(this ISpecification<TEntity> s)
{

}

return new AndSpecification<TEntity>(sl1l, s2);

return new OrSpecification<TEntity>(sl, s2);

return new NotSpecification<TEntity>(s);

[IpuMep UCNOIb30BaAHUA
In this example, we are retrieving invoices and sending them to a collection agency if they are overdue, notices
have been sent and they are not already with the collection agency.

We previously defined an OverdueSpecification class that it is satisfied when an invoice's due date is 30 days or
older, a NoticeSentSpecification class that is satisfied when three notices have been sent to the customer, and an
InCollectionSpecification class that is satisfied when an invoice has already been sent to the collection agency.

Using these three specifications, we created a new specification called SendToCollection which will be satisfied
when an invoice is overdue, when notices have been sent to the customer, and are not already with the
collection agency.
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OverDueSpecification OverDue = new OverDueSpecification();

NoticeSentSpecification NoticeSent = new NoticeSentSpecification();
InCollectionSpecification InCollection = new InCollectionSpecification();
ISpecification SendToCollection = OverDue.And(NoticeSent).And(InCollection.Not());
InvoiceCollection = Service.GetInvoices();

foreach (Invoice currentInvoice in InvoiceCollection) {

if (SendToCollection.IsSatisfiedBy(currentInvoice)) {
currentInvoice.SendToCollection();
}
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Simple Policy

This is a simple policy based design sample. They are File Name Policy classes that | use the policy based analysis
to design policies. In policy based design, the most important thing is analysis. At first, we must define the policy
combined roles and implement them in the policy host classes. Then we must decompose the classes to small
policy classes.

C# does not support multiple inheritance, but the multiple inheritance is the key technique in policy based
design, so we must use interface to solve it.

0630p

The central idiom in policy-based design is a class template (called the host class), taking several type parameters
as input, which are instantiated with types selected by the user (called policy classes), each implementing a
particular implicit interface (called a policy), and encapsulating some orthogonal (or mostly orthogonal) aspect of
the behavior of the instantiated host class. By supplying a host class combined with a set of different, canned
implementations for each policy, a library or module can support an exponential number of different behavior
combinations, resolved at compile time, and selected by mixing and matching the different supplied policy
classes in the instantiation of the host class template. Additionally, by writing a custom implementation of a
given policy, a policy-based library can be used in situations requiring behaviors unforeseen by the library
implementor. Even in cases where no more than one implementation of each policy will ever be used,
decomposing a class into policies can aid the design process, by increasing modularity and highlighting exactly
where orthogonal design decisions have been made.

While assembling software components out of interchangeable modules, communicating with each other
through generic interfaces, is far from a new concept, policy-based design represents an innovation in the way it
applies that concept at the (relatively low) level of defining the behavior of an individual class.

Policy classes have some similarity to callbacks, but differ in that, rather than consisting of a single function, a
policy class will typically contain several related functions (methods), often combined with state variables and/or
other facilities such as nested types.

A policy-based host class can be thought of as a type of metafunction, taking a set of behaviors represented by
types as input, and returning as output a type representing the result of combining those behaviors into a
functioning whole. (Unlike MPL metafunctions, however, the output is usually represented by the instantiated
host class itself, rather than a nested output type.)

A key feature of the policy idiom is that, usually (though it is not strictly necessary), the host class will derive from
(make itself a child class of) each of its policy classes using (public) multiple inheritance. (Alternatives are for the
host class to merely contain a member variable of each policy class type, or else to inherit the policy classes
privately; however inheriting the policy classes publicly has the major advantage that a policy class can add new
methods, inherited by the instantiated host class and accessible to its users, which the host class itself need not
even know about.) A notable feature of this aspect of the policy idiom is that, relative to object-oriented
programming, policies invert the relationship between base class and derived class - whereas in OOP interfaces
are traditionally represented by (abstract) base classes and implementations of interfaces by derived classes, in
policy-based design the derived (host) class represents the interfaces and the base (policy) classes implement
them. It should also be noted that in the case of policies, the public inheritance does not represent an is-a
relationship between the host and the policy classes. While this would traditionally be considered evidence of a
design defect in OOP contexts, this doesn't apply in the context of the policy idiom.
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A disadvantage of policies in their current incarnation is that the policy interface doesn't have a direct, explicit
representation in code, but rather is defined implicitly, via duck typing, and must be documented separately and
manually, in comments.

The main idea is to use commonality-variability analysis to divide the type into the fixed implementation and
interface, the policy-based class, and the different policies. The trick is to know what goes into the main class,
and what policies should one create. Andrei's excellent article, mentioned above, gives us the clue: wherever we
would need to make a possible limiting design decision, we should postpone that decision, we should delegate it
to an appropriately named policy.

Policy classes can contain implementation, type definitions and so forth. Basically, the designer of the main
template class will define what the policy classes should provide, what customization points they need to
implement.

As we go by the analysis in policy-based design, it is a delicate task to create a good set of policies, just the right
number. As little as necessary, but not less. The different customization points, which belong together, should go
into one policy argument, such as storage policy, validation policy and so forth. A good rule of thumb during
design is that you should be able to give a name to your policy, which represents a concept, and not one which
represent an operation or some really tiny implementation detail. Persistence policy seems to be a good choice,
while how to save policy does not.

As you do your policy-based design you will see how many other techniques will be useful, even if changed a bit,
during your work. One example is that the template method pattern can be reinterpreted for compile time; so
that your main class has a skeleton algorithm, which — at customization points — calls the appropriate functions
of some of the policies. You will also find yourself in using your policy classes as traits are used, asking type
information, delegating type related tasks to it, a storage policy is one example where it can happen.

IIpocThIMH CJI0BaAMM
| love to eat food, so | thought about the policy recipe of cuisine. Maybe | can define a role to make a cuisine as
follows:

Cuisine = Food + Flavor + Cooking

- The cuisine is the host combinable role. Food, Flavor and Cooking are policy groups.
- Food: Beef, Pork, Chicken, Spaghetti ...

- Flavor: Acid, Sweet, Hot, Curry ...

- Cooking: Roast, Cook, Fry, Stew ...

- Cuisine(Steak) = Food(Beef) + Flavor(None) + Cooking(Roast)

- Cuisine(Roast chicken) = Food(Chicken) + Flavor(Curry) + Cooking(Roast)

The recipe of cuisine is a combination of food, flavor and cooking.

A different policy can combine a different cuisine.

| think this explanation is easiest to understand.
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These are policy host classes. The base class is CBFileName implemented.
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These classes implement the CBIFileNamePolicy interface.
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These classes implement CBIFilenameExtensionPolicy interface.
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These classes implement CBIFileNameControlPolicy and CBILargeFileSplitPolicy interface.

/// <summary>
/// Name property interface policy
/// </summary>
public interface CBINamePolicy
{
/// <summary>
/// Name Property
/// </summary>
string Name
{
get;
set;

/// <summary>

/// The base policy interface for file name

/// </summary>

public interface CBIFileNamePolicy : CBINamePolicy
{

}

/// <summary>

/// Basic implement for CBIFileNamePolicy

/// </summary>

public class CBFileNamePolicy : CBIFileNamePolicy
{

/// <summary>
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/// File Name
/// </summary>
public string Name
{

get;

set;

}

/// <summary>
/// Get full path file name.
/// EX: C:/Test/MyFileName
/// </summary>
public class CBFullFileNamePolicy : CBIFileNamePolicy
{
/// <summary>
/// File Name
/// </summary>
string m_name;

/// <summary>

/// Setter: set value to name

/// Getter: get full path with name
/// </summary>

public string Name

{
get

{
return CBGeneral.GetFullPath(m_name);

m_name = value;

}

/// <summary>

/// Readonly policy, to get yyyyMMdd file name

/// EX: 20110923

/// </summary>

public class CBDateNowNamePolicy : CBIFileNamePolicy

{

#region CBINamePolicy Members

public string Name

{
get

{
}

set

{

return DateTime.Now.ToString("yyyyMMdd");

throw new NotSupportedException

("CBDateNowNamePolicy.Name is a readonly property.");

}
}

#endregion

}

/// <summary>
/// File name with date yyyyMMdd
/// EX: MyFileName20110923

129



/// </summary>
public class CBPreDateNowNamePolicy : CBIFileNamePolicy

{
string m_name;
#region CBINamePolicy Members
public string Name
{
get
{
return m_name + DateTime.Now.ToString("yyyyMMdd");
}
set
{
m_name = value;
}
}
#endregion
}

/// <summary>

/// Full path with date yyyyMMdd

/// EX: C:/Test/20110923

/// </summary>

public class CBFullDateNowNamePolicy : CBIFileNamePolicy

{
#region CBINamePolicy Members
public string Name
{
get
{
return CBGeneral.GetFullPath(DateTime.Now.ToString("yyyyMMdd"));
}
set
{
throw new NotSupportedException
("CBFullPathDateNowNamePolicy.Name is a readonly property.");
}
}
#endregion
}

/// <summary>

/// Full file name with date yyyyMMdd

/// EX: C:/Test/MyFileName20110923

/// </summary>

public class CBFullPreDateNowNamePolicy : CBIFileNamePolicy
{

string m_name;
#region CBINamePolicy Members

public string Name

{
get

{
return CBGeneral.GetFullPath(m_name + DateTime.Now.ToString("yyyyMMdd"));
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m_name = value;

}

#endregion

//

// In these classes, the Name property will get a string for file name.

//

/// <summary>

/// The base policy interface for file extension name.

/// </summary>

public interface CBIFilenameExtensionPolicy : CBIFileNamePolicy

{
}

/// <summary>

/// txt extension policy

/// </summary>

public class CBTextExtensionPolicy : CBIFilenameExtensionPolicy

{
#region CBIFilenameExtensionPolicy Members

public string Name

{
get

{

return "txt";

throw new NotImplementedException();

}

#endregion

}

/// <summary>

/// xml extension policy

/// </summary>

public class CBXmlExtensionPolicy : CBIFilenameExtensionPolicy

{
#region CBIFilenameExtensionPolicy Members

public string Name

{
get

{

return "xml";

throw new NotImplementedException();

}

#endregion

}

/// <summary>
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/// log extension policy
/// </summary>
public class CBLogExtensionPolicy : CBIFilenameExtensionPolicy

{
#tregion CBIFilenameExtensionPolicy Members

public string Name

{
get

{

return "log";

throw new NotImplementedException();

}

#endregion

}

/// <summary>

/// int extension policy

/// </summary>

public class CBIniExtensionPolicy : CBIFilenameExtensionPolicy

{
#region CBIFilenameExtensionPolicy Members

public string Name

{
get

{

return "ini";

throw new NotImplementedException();

}

#endregion

}
//

// These are readonly classes, just return extension name.

//

/// <summary>

/// The base policy interface for file name control.

/// </summary>

public interface CBIFileNameControlPolicy : CBIFileNamePolicy

{
}

/// <summary>

/// File split size

/// </summary>

public interface CBIFileSplitSizePolicy

void Control();

{
long MaxSplitSize
{
get;
set;
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}

/// <summary>

/// Use for large file split

/// </summary>

public interface CBILargeFileSplitPolicy

{
int Index
{
get;
set;
}
}

/// <summary>

/// File split policy

/// If file exist and file size large more than setting it will split file.

/// EX: @1, @2 or 03

/// </summary>

public class CBFileNumSplitPolicy : CBILargeFileSplitPolicy, CBIFileNameControlPolicy

{
public CBFileNumSplitPolicy()

{
Index = 1;
}
public int Index
{
get;
set;
}
public virtual string Name
{
get
{
return Index.ToString("e0");
}
set
{
throw new NotImplementedException();
}
}
public void Control()
{
Index++;
}

}

/// <summary>

/// File split policy

/// If file exist and file size large more than setting it will split file.
/// EX: AA, AB or AC

/// </summary>

public class CBFileTextSplitPolicy : CBFileNumSplitPolicy

{ public CBFileTextSplitPolicy()
: base()
{
Index = 0;
}

public override string Name
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get
{
int chl = (Index / 26) + 0x41;
int ch2 = (Index % 26) + 0x41;
return string.Format("{0}{1}", Convert.ToChar(chl), Convert.ToChar(ch2));

}
set
{
throw new NotImplementedException();
}
}
}
//

// These are file names split with split size property.
// Sometimes the log file will split with file size, so I use this policy to control file name.

//

/// <summary>
/// Abstract base class for file name policy host.
/// How to use:
/// CBFileName filename = new CBFileName<CBIFileNamePolicy>();
/// CBFileName filename = new CBFileName<CBIFileNamePolicy,CBIFilenameExtensionPolicy>();
/// CBFileName filename = new CBFileName<CBIFileNamePolicy,
/// CBIFileNameControlPolicy,CBIFilenameExtensionPolicy>();
/// Just call fliename.Name to get file name
/// filename.MaxSplitSize will use for CBIFileNameControlPolicy
/// </summary>
public abstract class CBFileName : CBIFileNamePolicy, CBIFileSplitSizePolicy
{
const long DEFAULT_SPLIT_SIZE = 1024 * 1024 * 5;
//const long DEFAULT_SPLIT_SIZE = 100;
public virtual string Name
{
get;
set;

public long MaxSplitSize

{
get;
set;
}
public CBFileName()
{
MaxSplitSize = DEFAULT_SPLIT_SIZE;
}
}
//
// The CBFileName is an abstract class and just has two properties:
//

/// <summary>
/// This policy will get name from CBIFileNamePolicy
/// </summary>
/// <typeparam name="TNamePolicy">Must be CBIFileNamePolicy</typeparam>
public sealed class CBFileName<TNamePolicy> : CBFileName
where TNamePolicy : CBIFileNamePolicy, new()
{

TNamePolicy _policy;

public CBFileName()
: base()
{
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_policy = new TNamePolicy();

}
public override string Name
{
get
{
return _policy.Name;
}
set
{
_policy.Name = value;
}
}
}
//

// This is first policy host class.
// It accesses _policy.Name only.

//

/// <summary>
/// This policy will get name from CBIFileNamePolicy.Name + "." +
/// CBIFilenameExtensionPolicy.Name
/// </summary>
/// <typeparam name="TNamePolicy">Must be CBIFileNamePolicy</typeparam>
/// <typeparam name="TNameExtensionPolicy">Must be CBIFilenameExtensionPolicy</typeparam>
public sealed class CBFileName<TNamePolicy, TNameExtensionPolicy> : CBFileName
where TNamePolicy : CBIFileNamePolicy, new()
where TNameExtensionPolicy : CBIFilenameExtensionPolicy, new()

{
TNamePolicy _policyl;
TNameExtensionPolicy _policy2;
public CBFileName()
. base()
{
_policyl = new TNamePolicy();
_policy2 = new TNameExtensionPolicy();
}
public override string Name
{
get
{
return _policyl.Name + "." + _policy2.Name;
}
set
{
_policyl.Name = value;
}
}
}

This policy host class has two generic arguments.
In this role, CBFileName.Name will return _policyl.Name + "." _policy2.Name.

The _policyl is CBIFileNamePolicy, _policy2 is CBIFilenameExtensionPolicy.

CBFileName namel =
new CBFileName<CBFileNamePolicy, CBTextExtensionPolicy>();
namel.Name = "Testl";
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Console.WriteLine(namel.Name);

We can use it like this sample.
The Name property will get Testl.txt.

/// <summary>
/// This policy will get name from
/// CBIFileNamePolicy.Name + "_" + CBIFileNameControlPolicy.Name +
/// "." + CBIFilenameExtensionPolicy.Name
/// </summary>
/// <typeparam name="TNamePolicy">Must be CBIFileNamePolicy</typeparam>
/// <typeparam name="TNameControlPolicy">Must be CBIFileNameControlPolicy</typeparam>
/// <typeparam name="TNameExtensionPolicy">
/// Must be CBIFilenameExtensionPolicy</typeparam>
public sealed class CBFileName<TNamePolicy, TNameControlPolicy,
TNameExtensionPolicy> : CBFileName, CBIFileNameControlPolicy
where TNamePolicy : CBIFileNamePolicy, new()
where TNameControlPolicy : CBIFileNameControlPolicy, new()
where TNameExtensionPolicy : CBIFilenameExtensionPolicy, new()

TNamePolicy _policyl;
TNameControlPolicy _policy2;
TNameExtensionPolicy _policy3;

public CBFileName()

. base()
{
_policyl = new TNamePolicy();
_policy2 = new TNameControlPolicy();
_policy3 = new TNameExtensionPolicy();
}
string FileName
{
get
{
return _policyl.Name + "_" + _policy2.Name + "." + _policy3.Name;
}
}
public override string Name
{
get
{
Control();
return FileName;
}
set
{
_policyl.Name = value;
}
}

public void Control()

{
while (true)

{

FileInfo info = new FileInfo(FileName);
if (info.Exists && info.Length > MaxSplitSize)
{

}

else

_policy2.Control();
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break;

This policy host class has three generic arguments.

In this role, CBFileName.Name will return_policyl.Name + _policy2.Name + _policy3.Name.
The _policyl is CBIFileNamePolicy, _policy2 is CBIFileNameControlPolicy, _policy3 is
CBIFilenameExtensionPolicy.

The implemented control will get file name with MaxSplitSize.
CBFileName nameNormal =
new CBFileName<CBFullPreDateNowNamePolicy,
CBFileNumSplitPolicy, CBLogExtensionPolicy>();
nameNormal.Name = "Log\\Event_Normal_ ";
Console.WriteLine(nameNormal.Name);
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Single-serving visitor

In computer programming, the single-serving visitor pattern is a design pattern. Its intent is to optimise the
implementation of a visitor that is allocated, used only once, and then deleted (which is the case of most
visitors).

IlpuMeHeHHe

The single-serving visitor pattern should be used when visitors do not need to remain in memory. This is often
the case when visiting a hierarchy of objects (such as when the visitor pattern is used together with the
composite pattern) to perform a single task on it, for example counting the number of cameras in a 3D scene.

The regular visitor pattern should be used when the visitor must remain in memory. This occurs when the visitor
is configured with a number of parameters that must be kept in memory for a later use of the visitor (for
example, for storing the rendering options of a 3D scene renderer).

However, if there should be only one instance of such a visitor in a whole program, it can be a good idea to
implement it both as a single-serving visitor and as a singleton. In doing so, it is ensured that the single-serving
visitor can be called later with its parameters unchanged (in this particular case "single-serving visitor" is an
abuse of language since the visitor can be used several times).

IIpuMep Ucno/Ib30BaHUA

The single-serving visitor is called through the intermediate of static methods.
Without parameters:
Element* elem;
SingleServingVisitor::apply_to(elem);
With parameters:
Element* elem;
TYPE paraml, param2;
SingleServingVisitor::apply_to(elem, paraml, param2);
Implementation as a singleton:
Element* elem;
TYPE paraml, param2;
SingleServingVisitor::set_paraml(paraml);
SingleServingVisitor::set_param2(param2);
SingleServingVisitor::apply_to(elem);

Ilrocu
No "zombie" objects. With a single-serving visitor, it is ensured that visitors are allocated when needed and
destroyed once useless.

A simpler interface than visitor. The visitor is created, used and free by the sole call of the apply_to static
method.

MuHychbl
Repeated allocation. At each call of the apply_to method, a single-serving visitor is created then discarded, which
is time-consuming. In contrast, the singleton only performs one allocation.

IIpumep peamsanuun
Implementation as a singleton

This implementation ensures:
- that there is at most one instance of the single-serving visitor

- that the visitor can be accessed later
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// TpeAHa3Ha4yeHue
public abstract class SingleServingVisitor

{

protected static SingleServingVisitor instance_ = null;
protected TYPE paraml_ = new TYPE();

protected TYPE param2_ = new TYPE();

// Peanusauus

protected static SingleServingVisitor get_instance()
{
if (this.instance_ == null)
this.instance_ = new SingleServingVisitor();
return this.instance_;

}

// TNpumedaHue: meTon get_instance He ponxeH OGbITb My6AMYHBIM
SingleServingVisitor();

public static void apply_to(Element elem)

{

}

elem.accept(get_instance());

// CTaTuyeckue mMeToApl ANA AOCTyna K mapameTpam
public static void set_paraml(TYPE paraml)

{
getInstance().paraml_ = paraml;
}
public static void set_param2(TYPE param2)
{
getInstance().param2_ = param2;
}

public abstract void visit_ElementA(ElementA NamelessParameter);

public abstract void visit_ElementB(ElementB NamelessParameter);
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