Iopoxaaruime narrepHbI

AOcTpakTHas padpuka
Abstract Factory

HasHa4yeHue
[MpenoctaBnsaeT nHTepdenc anga co3gaHmns CEMEUCTB B3aMMOCBA3aHHbIX UMK
B3aMMO3aBUCUMbIX OOBEKTOB, HE CrieuMduUmpyst UX KOHKPETHLIX KNacCoB.

Pe3ynbraTthl

1. ImeHa KknaccoB n3rotaBnmBaeMbiX OObEKTOB N3BECTHbI TOSTIbKO KOHKPETHOM dhabpuke,
B KOZe KIMeHTa OHU He yrnoMunHarTCs. KNnMeHT MaHMnynupyoT obbekTtamu 4epes nx
abCTpaKTHble UHTEP(ENCHI.

2. Knacc KoHKpeTHOM dhabpukm NOABMSETCA B MPUNOXEHUU TONBKO OAMH pa3 npu ee
co3gaHmn. JTo obreryaet 3aMmeHy MCNosib3yeMOoU NPUSTOKEHUEM KOHKPETHOMN dhabpukm v
ceMencTBa UCMoSib3yeMbIX MPOAYKTOB.

3. [NaTtTepH rapaHTUpPyeT COMETAEMOCTL CO34aBaeMbIX MPOAYKTOB CEMENUCTBA.



CTpykTypa

Client

AhstractFactory
ProductA
CreaieFroRuciay
CrogtePraductB | Fil |
Producta ProductA?2
Factory1
CreateProductAld
CreateProductBo) Factory2
CreateProguctas ProductB
CreateProductB
ProductB1 ProductB2




Peanu3sauus
// aBCTpaKTHHE IIPOOYKTE

class ProductA {};
class ProductB {};
// AbcTpakTHasa (abpuka — COOEPXMUT METOIH IOJS CO3IaHud abCTpaKTHHX
OOBEKTOB—IIPOOYKTOBR
class AbstractFactory {
public:
virtual ProductA *CreateProductA ()
virtual ProductB *CreateProductB /()
i
// KOHKpeTHHE HNPOOYKTH 1-T'O CeMelCTBa
class ProductAl:public ProductA {};
class ProductBl:public ProductB {};
// KoHkpeTHas O¢abpuka IJjigd CO3IaHUS NPOIOYKTOB 1-TO0 ceMelcTBa
class Factoryl: public AbstractFactory {

.
14

0
0;

public:
ProductAl *CreateProductA() { return new ProductAl (); }
ProductBl *CreateProductB() { return new ProductBl(); }

i
// KOHKpeTHHE NPOOYKTH 2-T'0 CeMeMcTBa
class ProductA2:public ProductA {};

class ProductBZ:public ProductB {};



// KounkperTHas ¢abpuka IJid CO3IaHUS MNPOOYKTOB 1-TO CceMelCcTBa
class Factory?2: public AbstractFactory {
public:
ProductA2 *CreateProductA ()
ProductB2 *CreateProductB /()
by

// CosmaHme Gabpuxru
AbstractFactory *factory=new Factoryl ()

{ return new ProductA2(); }
{ return new ProductB2(); }

// CosmaHme ODBEKTOB B KJIMEHTE
ProductA *a=factory->CreateProductA() ;



OnuHouKka
Singleton

Ha3HayeHue
[@apaHTUpPYeT, 4YTO Y Kriacca eCTb TONbKO OAMH 3K3eMMNIIAP, U NpefoCTaBnAeT K HEMY
rmobanbHy0 TOYKY AOCTyna.

Pe3ynbraTthl

1. Knacc Singleton nHkancynupyeTt cBOW €4UHCTBEHHbLIN 9K3EeMMNSAP, OH MOMMHOCTLHO
KOHTPONUPYET TO, KaK N KOraa KIMEeHTbI MoslydatoT 4OCTYM K HEMY.

2. [MaTTepH ognHOYKa rno3BOSISIET N3bexaTb 3aCOPeHNA NPOCTPaHCTBA UMEH
rmobanbHbIMUN NePEMEHHBIMU, B KOTOPLIX XPaHATCSA YHUKAIIbHbIE 3K3EMIMNSPbI.

3. OT1 knacca Singleton MOXHO nopoXaaTb NOAKNACChl, a BO BPEMS BbIMNOSHEHUS
co3faBaTb 3K3eMMsAp Kracca, 3agaHHOro B KOHdurypauuu.

4. [NaTTepH NO3BOSIAET UCMOSb30BaTb N Doriee 0gHOro aKk3emMnnsapa Knacca Singleton.
[1na 3TOro HY>XHO N3MEHUTb Orepauuio 4OCTyNa K 3K3eMnApy Knacca.



CTpykTypa

I

Singleton

- flata
+ getdatad : int ifils) s=new Singletonit); j

+ lnstanced : Singleton® T |return s,
- Bingleton{data ;inf)
+ ~Singletany)

Peanusauus
// Vurepderc kjlacca
class Singleton {
int data; // xakue-TO HOaHHHE
static Singleton *s;
// Cos3maraThb OOBEKTH MOT'YT TOJIBKO METOIbl BTOI'O KJjacca
Singleton (int d) :data(d) {}
// 3BanpemeHre CO3IaHMUS KONUM M IIPUCBAUBAHUSA
Singleton (const Singleton &);
Singleton& operator=(const Singleton &)
public:
// MeTonm mnJja OOCTylNa K eIMHCTBEHHOMY SK3eMIJIAPY
static Singleton *Instance();



~Singleton () { s=NULL; }

// MeTon nJjid OOoCTyIlla K IaHHBM

int getdata () const { return data; }
Y
// Peanlmsalmua kJjlacca
Singleton *Singleton::s=NULL;
Singleton *Singleton::Instance ()
{ 1£(!'s)

s=new Singleton(1l);

return s;
}
// ObpalmeHure k OOBEKTY B KJIMEHTE
int d=Singleton::Instance()->getdatal();

BapuaHTt peanusaunmn natrepHa 6€3 BO3MOXXHOCTU yaaneHusi KNMeHTOM 3K3emMnnspa.

// VHTepdemc kJjacca
class Singleton {
int data; // xakme-TO IaHHLIE
// CosmaBaTh OOBEKTH MOI'YT TOJIBKO METONE 2TOI'O KJjlacca
Singleton (int d) :data(d) {}
// 3amnpeumeHre CO3OaHMs KONUM U NPUCBAMBAHUMA
Singleton (const Singleton &);
Singleton& operator=(const Singleton &);



~Singleton () {}
public:
// MeTonm mnJjsa OOCTyNa K €IMHCTBEHHOMY SK3eMIJIAPY
static Singleton *Instance();
// MeTon mjd OOCTyla K IaHHBM
int getdata () const { return data; }
I
// Peanmsalmusa Kjacca
Singleton *Singleton::Instance ()
{ // CobcTBeHHEEe OOBEKTH (QYHKLMUM CO3IAITCS TOJLKO OIMH pas
// TPy HepBOM BH3O0BE 3TOV OQYHKLUUM
static Singleton s (1);
return &s;

}
// ObpameHre k OOBLEKTY B KJIMEHTE
int d=Singleton::Instance () ->getdata();



[pororun
Prototype

HasHauyeHue
3agaet BMabl co3gaBaeMbIX OOBbEKTOB C MOMOLLIbIO 3K3eMMNapa-npoToTuna U co3naet
HOBble OOBLEKTLI MYTEM KOMMPOBaHWUS 3TOr0 NPoTOoTMNA.

Pe3ynbraTthl

1. lNaTtTepH NpoToTMN NO3BONSET A400aBNATb U yOansaTb NPOAYKTbl BO BpeEMS
BbIMOSTHEHMAL.

2. MoxxHO onpenensaTb HOoBblE BUAbl OOBbEKTOB, MHCTAHLUMPYS YXKE CYLLECTBYOLLNE
KIlaccbl, N3MEHSS 3Ha4YeHUN MONeEn N PErMCTPUPYSA 3K3EMMNIAPbI Kak NPOTOTUNbI
KITMEHTCKNX OOBbEKTOB. B pe3ynbrate Yncrno HeobxoamMMbIX CUCTEME KITaCCOB MOXKET
ObITb YMEHbLLEHO.

3. MHormne npmnnoXxeHust CTpoaT 0O0bEKTLI N3 Bonee MenNKMX cocTaBnsaoLWwmnx. B atom
criydae MOXHO ornpeaensaTb HOBblE BUAbl OObEKTOB NYyTEM U3MEHEHUA CTPYKTYPHbI.
4. MoxHO n3baBuTbCs OT nepapxuu knacca Creator B nattrepHe pabpuyHbIn MeTOA,
ecnu He 3anpawumBaTb pabpunyHbI METOA CO34aTb HOBbIN OOBLEKT, a KNOHMPOBATb
NpPOTOTWUI.

5. BoamoxxHO gnHammnyeckoe KoHUrypmpoBaHue npuoXeHus Knaccamm, ecrnm
ncnonHsawwasa cpega byget aBTomaTtnyeckm co3gaBaTb IK3EMIMIAP KaXXQoro Krnacca u
PErMCTPUPOBATL IKIEMNIAP B AUCMHETYEPE NPOTOTUMNOB. 3aTeM NPUITOXKEHNE MOXKET



3anpocuTb y AUCreT4yepa NpoTOTUMNOB 3K3EMMIAPbI BHOBb 3arpy>XeHHbIX KI1accos,
KOTOpble n3HavarnbHO He BbinNu cBsA3aHbl C MPOrpaMmmMon.

6. Kaxxgbi nogknacc nepapxmn Prototype n nx coctaBnstoLlne OOMMKHbI peann3oBbiBaTh
onepauunto Clone, Ho ee gobaBneHne MOXET OKa3aTbCs 3aTPyAHUTESbHBIM, €Crn
MCNONb3YKTCA YXe CYLLEeCTBYHLMe Kacchl.

CTpykTypa
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Peanu3sauus
// TpoToTun oOBABJISET MHTepbeMrc IJigd KJIOHMPOBAHMA camMoTro cebs

class Prototype {
public:
virtual Prototype *Clone ()=0;

|

// KOHKpeTHHE NPOTOTUIE PeaJIM3yIT OlepalMil KJIOHUMPOBAHUA cebs

class Prototypel public Prototype {
Prototypel (const Prototypel &)

public:

Prototypel *Clone() { return new Prototypel (*this); }

I
class PrototypeZ2 : public Prototype {

Prototype?2 (const PrototypeZ2 &)
public:

Prototype2 *Clone ()
i
// Obpasel

Prototype *proto;
// CosmaHme ODBEKTOB B KJIMEHTE

Prototype *p=proto->Clone();

{ return new Prototype2 (*this); }



Crpourennb
Builder

Ha3HauvyeHue

OToensieT KOHCTPYMpoOBaHME COXHOIo o6bekTa OT ero NpeacTaBneHns, Tak, YTo B
pesyrnbsrate 0QHOro 1 TOro Xe npouecca KOHCTPYMPOBaAHUA MOTYT Nony4vyaTbCHa pasHble
NpeacTaBneHns.

Pe3ynkraTthl

1. B otninumne ot nopoXxgarLwmx naTTepHOB, KOTOPbIE Cpa3y KOHCTPYMPYIOT BECb OOBLEKT
Lennkom, CTpouTenb AenaeT 3To war 3a warom nog ynpasneHnem pacnopagntens. U
NULWb Korga npoaykT 3aBepLUEH, pacrnopsanuTens 3abupaet ero y ctpoutensi. 3to
No3BONSET 0becneunTb Bonee TOHKUN KOHTPOSTb Ha, MPOLLECCOM KOHCTPYUPOBaHUS, a
3HaA4UT, U Hag BHYTPEHHEN CTPYKTYPOW rOTOBOro NpoaykKTa.

2. [NockonbKy NPoayKT KOHCTPYUpYeTCs Yepes abCTpakTHbIN MHTepdenc, To ans
N3MEHEHUA BHYTPEHHEro npeacraBneHns 4OCTaTO4HO BCEro NNLb OonpeaeninTb HOBbIV
BUO CTpoOUTENS.

3. [aTTepH n3onupyer Koa, peanusyoLlnin KOHCTPynpoBaHne U NnpeacTaBrieHme.
KnnueHTam HM4yero He Hago 3HaThb O Knaccax, onpeaensatowmx BHyTPEHHIO CTPYKTYpPY
NpOoAYyKTa, TaK Kak OHM OTCYTCTBYIOT B MHTepdpence cTtpoutens. PasHble pacnopsagntenu
MOryT CTPOUTb pa3Hble BapuaHTbl NPOAYKTa U3 OQHUX U TeX Xe YacTeun.

Peanusauus



// CrpouTesb 3amaeT abCTpaKTHHIM MHTepdelc IOJd CO3TaHMs dYacTemn

obbekTa Product

class Builder {

public:
virtual void BuildPartA ()
virtual void BuildPartB ()

14

0
0;

I
// Pacnopamureisb KOHCTPyUPYyeT OOBeKT, INOJbL3YSACh MHTepPercoM

Builder
class Director {
Builder *builder;
public:
Director (Builder *b) :builder (b) {}
void BuildProduct () {
builder->BuildPartA() ;
builder->BuildPartB () ;

}
Y

// TpoOyKT MNpencTaBJgeT COOOM CJIOXHBEIM KOHCTPYUPYEMEIN OOBEKT

class Product {...};
// KOHKpPEeTHHM CTPOUTEJIb NPeloCTaBJigeT MHTepdelc Ojad JocTyIa

IPONYKTY



class ConcreteBuilder : public Builder {
Product *product;

public:
ConcreteBuillder () :product (new Product()) {}
void BuildPartA() ;

void BuildPartB() ;
Product *GetProduct () { return product; }

yi

// KIueHT co3maeT KOHKPETHOTO CTPOUTEJIS UM PACIOPAIUTEeNId IJid
coBIOaHMusa MNpoOyKTa

ConcreteBuilder builder;

Director director (&builder);

director.BuildProduct () ;

Product *product=builder.GetResult ()



DadpUYHBIA METO/L
Factory Method

HasHauyeHue
OnpepensieT HTepdenc anga co3gaHnsa obbekTa, HO OCTaBAeT Noaknaccam peLleHne o
TOM, KakoOW Kracc MHCTaHUMpoBaTb.

Pe3ynbraTthl

1. ®abpuyHble MeToabl N36aBNAOT NPOEKTUPOBLLMKA OT HEODXOAUMOCTM BCTpanBaTh B
KoA 3aBucALLME OT NPUoXeHns knaccel. Kog nmeet geno TonbKo ¢ MHTEPAENCOM
krnacca Product, noaTomy oH MOXeET paboTaTtb € NodbIMU KriaccaMmn KOHKPETHbIX
NPOAYKTOB.

2. [NaTTepH MOXET UCMNoNb30BaTbCs AN COeANHEHUS NnapanfenbHbIX epapxmn,
HanpumMep, OCHOBHbIX N BCROMOraTemnbHbIX NPOAYKTOB TUna ntepatopos. C NOMOLLbIO
dhabpunyHOro metoga nokanmayeTcs 3HaHUe O TOM, Kakue Knacchl AOMKHbI paboTaTb
COBMECTHO.



Peanu3sauus
// TpomykT omnpenenseTr uHTepderc oOBLEeKTOB, CO3ImaBaeMbx GabpPUUHBM

MeTOIOM

class Product {};
// CospmaTeisb 00bABISeT (QabOPMUHEIM METOI, BO3Bpallalmui OOBLEeKT THUIla

Product
// ¥ MOXEeT BBIRHBATHL SDTOT METOI IIJIS CO3IaHUS ODBEKTOB

class Creator {

public:
virtual Product *CreateProduct ()=0;
void Operation () {

Product *product=CreateProduct()

}
i
// KOHKpPEeTHHM NPOOYKT
class Productl : public Product {};
// KOHKpEeTHHM co3maTesyib 3aMemaeT GabpUUHBM MeTOom
class Creatorl : public Creator {
public:
Productl *CreateProduct () { return new Productl(); }

|



CTpykTypupyOmue narrepHbl

Ananrep

Adapter

HasHauyeHue

[MpeobpasyeT MHTEPdENC OOHOIO Knacca B MHTepMENC ApYyroro, KOTOpbIN oXxnaaroT
KnneHTbl. Agantep obecnevynBaeT COBMECTHYIO paboTy KnaccoB C HECOBMECTUMbIMU
nHTepdencamm, kotopasi 6e3 Hero 6biria Obl HEBO3MOXHA.

Pe3ynbraTthl

1. Micnonb3ys pasnnyHble CMEHHbIE aganTepbl MOXHO UCMNOMNbL30BaTb OAMH N TOT XXe
Kfiacc B pa3HbIX CUCTEMaAX, HE3aBMCUMO OT TpebyeMoro nHTepdencom.

2. Agantep o6beKTOB YyXxe He obnagaet nHtepdencom Adaptee, Tak UTo €ro Hernb34
ncnonb3oBaTtb TaMm, rae Adaptee Obin npuMeHnM. B Tex cryyasax, Koraa KImeHTbl
OOIKHbI BUOETb OOBbEKT NO-pasHOMY, MPUMEHSIOTCA ABYCTOPOHHUE aganTepsbl.

ApanTep Knacca:

1. MOXHO Nerko 3aMecTuTb HEKOTOPbIE BUPTYyaribHbIE METOAbI aganTUPYEMOro Kracca
Adaptee, Tak kak Adapter ecTb He 4YTO UHOE, KaKk nogknacc Adaptee.

2. ApanTep krnacca BBOAUT TOMbKO OAWH HOBbIM 00beKT. UTobbl fobpaTbheca a0
aganTUpPyeMoro Knacca, He HY>XHO HUKaKoro AOMnonHUTENbHOro obpalleHns no
yKasaTteno.

3. [NaTTepH He NnpumMeHnM, ecnn TpebyeTca aganTupoBaHue u knacca Adaptee n ero
NoAKNaccoBs.



Apantep oObEeKTOB:

1. No3BonseT agantepy pabotaTb U ¢ camum knaccom Adaptee u ero nogknaccamu.

2. [Ina 3amelleHns BUpTyanbHbIX MeTOoAoB Krnacca Adaptee Tpebyetca nopoanTb OT
Adaptee nogknacc n nHuumanusnpoBaTb yKasaTenb agpecom obbekTa 3Toro nogknacca.

CTpykTypa
Target Adaptee
Client —
Redgueasl) Cperationd
Z‘:priwate&
Adapter?2 Adapter1
(AnanTep 00 LeKTa) -3 (AnanTep KNacca)
Hequest{:_,- Heqmgsti]

)
f !

| b
1 3

a-=0perationd; j Operation); j




Peanu3sauus
// ADanTUPyEeMB KJIACC

class Adaptee {
public:

void Operation();
I
// Tpebyewmbt mMHTepderc
class Target {
public:

virtual void Request ()=0;

i
// ApanTep KJjacca
class Adapterl: public Target, private Adaptee {

public:
void Request ()

I
// ApmanTep OOBEKTOB
class Adapter2: public Target ({
Adaptee *a;
public:
void Request ()

|

{ Operation(); }

{ a->Operation(); }



Jlexoparop
Decorator

Ha3HauvyeHue
OuHamunyeckn gobasnaeTr o6bEKTY HOBblE 00s13aHHOCTU. ABNSAETCS rMOKOU
ansTepHaTUBOW NMOPOXOEHUIO NOAKIACCOB C Lenblo paclunmpeHunst oyHKLUMOHaNbHOCTMW.

Pe3ynbraTthl

1. lNaTTepH gekopatop nossondeT bonee rmMbko obaBnNATbL 0OBLEKTY HOBLIE
00a3aHHOCTU, YeM ObIN1o 6bl BO3MOXHO B Crlyvae NpocToro HacrneanosaHusa. [lekopaTtop
MOXET A006aBnsATb U yoansaTb 0653aHHOCTN BO BPEMS BbINOSTHEHUSA Nporpammel. Kpome
TOro, MPUMEHEHNE HECKONbKMX AEKOPATOPOB K OAHOMY KOMMOHEHTY NO3BONSIET
NpPOn3BOSbHbIM 0Opa3oM codeTaTb 00A3aHHOCTM UNKU 406aBUTbL OOQHO U TO XK€ CBOUCTBO
OBaxabl.

2. [lekopaTtop no3sonseTr 4obaenaTb HOBble 00A3aHHOCTU NO Mepe HeobXoaANMOCTU U
n3dexartb neperpy>XeHHbIX PYHKUNSAMM KIacCoB HU BEPXHUX YPOBHAX Nepapxun.
HeTpynHo Takke onpenendTb HOBble BUAbI EKOPATOPOB HE3ABNUCUMO OT KNaccos,
KOTOPbIE OHM PaACLUMNPSIOT, AaXe ecrnin nepBoHavanbHO Takne pacluMpeEHNs He
nriaHMpoBaruce.

3. [lekopaTop OenCTBYET Kak rnpo3padHoe obpamreHme. Ho gekopmpoBaHHbIN
KOMMOHEHT BCE € HEe NOEHTUYEH UCXOLHOMY.

4. INpwn ucnonb3oBaHMKM B NPOEKTE NMaTtTepHa AeKopaTop HepPeaKo NoslydyaeTcd cuctema,
cocTaBfieHHada 13 60MbLLIOro Yncna Menknx o6beKTOB, KOTOPbIE MOXOXW APYr Ha Apyra u



pasnn4yatoTcs TOSIbKO CNOCcOOOM B3aMMOCBSA3U, a HE KITaCCOM N HEe 3HAaYEHUSIMU CBOUX
BHYTPEHHUX NEPEMEHHbIX. XOTH NPOEKTUPOBLLMK, pa3dnparoLLnncs B YCTPONCTBE TaKon
CUCTEMbI, MOXET NIerko HaCTPOUTb ee, HO U3y4vaTb N OTNaXMBaTb €€ OYEHb TAXerO.

CTpyKTypa
Componemnt
Client
e rgtiongl
il
C
Decorator
ConcreteComponent

Cperation
Cperation( . b L‘xﬂ
c-=0perationd; j Decorator1

data

Decorator:Operation; Addedaction)

AddedAction; T -[Dperationd

Peanu3sauus
// KoMmMmmoHeHT onpenejdeT uHTepderc g ODBEeKTOB

class Component ({
public:

virtual void Operation()=0;
I



// KOHKpPEeTHHM KOMIIOHEHT OIpenejigseT KJacC ODBeKTOB,
// Ha KOTOPHIM BO3JIATalTCH IOINOJIHUTEJIbHEE OOS3aHHOCTU

class ConcreteComponent: public Component ({

public:
void Operation();
b
// IekopaTop XpaHUT ykKasaTejb Ha obwekT Component

// n omnpemendeT uHTepderc, COOTBETCTBYyIMUNM MHTepdercy Component

class Decorator: public Component {
protected:

Component *c;
public:

void Operation () {

Y

// KOHKpPeTHHM »OeKopaTop nofaBJjigeT IONOJIHUTEJIbHEHE OO0S3aHHOCTU

c—->0Operation(); }

KOMIIOHEHTY
class Decoratorl: public Decorator {

int data;
public:

void AddedAction () ;

void Operation () { Decorator::0peration();

Y

AddedAction(); }



3aMecTHUTE]Ib

Proxy

HasHauyeHue
ABnsaeTcs cypporatoM Apyroro o6bekTa n KOHTPONMMPYET OOCTYM K HEMY.

PesynbraTthl

1. YOoaneHHbIN 3aMeCTUTENb MOXKET CKPbITb TOT (PakT, YTO OOBLEKT HAaXoaMUTCHA B APYrom
agpecHOM NPOCTPaHCTBE.

2. BupTyanbHbIN 3aMeCTUTENb MOXET BbIMOMHATE ONTUMM3ALNIO, HAaNpUMep, co3gaHune
obbekTa no TpedboBaHuio.

3. 3awmarowmm samecTuTernb U "yMHasa" ccbifika NO3BOMAKT pewaTb AOMNONHUTENbHbIE
3agaym npu gocTyrne K o6bEeKTY, HaNpPMMep, KOHTPONbL NpaB AocTyna unu
aBTOMaTU4YeCKoe YHUYTOXEHNE 0ObeKTa NP YMEHbLLUEHMNN CCbINIOK Ha 06beKT ao 0.



CTpykTypa

Proxy

5 RealSubject*

!

i
1

[

Subject
Client
Reqlesl)
RealSubject ;
Feguest) Feguest),
s-=Reguest()
Peanunsauusn

// CybbekT omnpemendeT obumi njad RealSubject m Proxy uHTepdenmc,

// Tak UTO KJIACC Proxy MOXHO MCIIOJIL30BaThL Be3Ie,
RealSubject

class Subject {

public:

virtual void Request ()=0;

b

rmne oXumiaaeTCHd



// PeaJyIbHHIM CYODBEKT
class RealSubject : public Subject {
public:
void Request () ;
i
// BaMecTuTesb
class Proxy: public Subject {
RealSubject *s;
public:
void Request () { s->Request(); }

Y

YMHbIE yKasaTesnn 3a CHET neperpysku onepaumnm odbecnedmBaroT MHTepenc Kak y
0ObIYHOrO yKasaTens n aBToMaTu4yeckoe YHUYTOXEHNE CO3aaHHbIX OObEKTOB.

// YMHBII yKaszaTelb
class SmartPtr {
Data *ptr;
public:
SmartPtr () ptr(0) ({}
SmartPtr (const SmartPtré& p);
SmartPtr (Data *data);
SmartPtré& operator=(const SmartPtré&p) ;
~SmartPtr () ;



Data *operator->(){ return ptr; }
Data &operator* () { return *ptr; }
friend bool operator==(const SmartPtr &a, const SmartPtr &b)
{ return a.ptr==b.ptr; }
Y
// IaHHEIE
class Data {
int count; // cueTumk ykazsaTeJell
int data; // »Dad”Hbe
friend class SmartPtr;

public:
Data () :count (0) ,data (1) {}
SmartPtr operatoré& () { return SmartPtr (*this); |}

int getData () const { return data; }
I
SmartPtr::SmartPtr (const SmartPtré& p)
{ 1f((ptr=p.ptr))

++ (ptr->count) ;

}
SmartPtr::SmartPtr (Data *data)
{ ptr=data;

++ (ptr->count) ;
}



SmartPtré& SmartPtr::operator=(const SmartPtré&p)

{ SmartPtr t(p):
std: :swap (t.ptr,ptr) ;
}
SmartPtr::~SmartPtr ()
{ 1f(ptr && —--(ptr—->count)==0)
delete ptr;

}
bool operator!=(const SmartPtr &a, const SmartPtr &b)

{ return ! (a==b);

}

// VICIIOJIbL30BaHMUE

smartPtr p=new Data;
cout<<p->getData () <<"\n";



KoMmnonoBmuk

Composite

Ha3HauyeHue

KomnoHyeT 06beKThl B 4peBOBUAHbLIE CTPYKTYPbI AN NpeacTaBNeHns nepapxmm 4yacTtb-
uernoe. [No3BongaeT KNneHTam eanHoobpasHo TpakToBaTb MHAUBMAOYAlbHbIE U
coCcTaBHble ODBLEKTLI.

PesynbraTthl

1. lNaTTepH KOMMOHOBLUMK NO3BOSISAET CO34aBaTb MeEPAPXNM KITacCoB, COCTOSALLME N3
NPUMUTUBHBLIX U COCTaBHbIX 00bEKTOB. 3 NPUMUTUBHBIX OO BEKTOB COCTaBMAKTCS
bonee CrnoxHble, KOTOpble, B CBOKD O4Yepeb, y4acTBYIOT B Oornee CIoXKHbIX KOMMO3nUUax
N TaK ganee.

2. KnueHTbl MOryT eanHoobpasHo paboTtaTtb ¢ nHaMBMayarnbHbIMU N O6bEKTAMU U C
cocTaBHbIMU CTPYKTYpamun. OObIHHO KITMEHTY HEUM3BECTHO, B3AUMOLENCTBYET SN OH C
NPOCTbIM UMK COCTaBHbIM OOBLEKTOM. Mcronb3oBaHMe naTTepHa ynpoLaeT Ko KIMEHTa,
MOCKOSbKY HET HEOOXOAMMOCTU NUcaTb PYHKLUNU, BETBSALLMECH B 3aBUCUMOCTUN OT TOrO, C
0OBbEKTOM KaKOro Kracca oHu paboTatorT;

3. [MaTTepH KOMMOHOBLUMK obnervyaet gobaBneHne HOBLIX BUOOB KOMIMOHEHTOB.
CyLlecTByOLME KNacchl U KNNMeHTbI ByayT aBToMaTU4eckn paboTtaTb C HOBbIMU
noakraccamu.

4. NIHorga »xenaTtenbHo, YToObl COCTaBHOM OOBLEKT MOT BKITOMATL TOMNbKO onpeaesieHHble
BUObl KOMNOHEHTOB. [1poBEPKY 3TUX OrpaHUYEHUIN HYXKHO NMPOBOAUTL BO BPEMS
BbINOSIHEHUSA, TAK KaK NaTTePH He NO3BOJSISET NPOBEPATL OrPaHNUYEHUSA NPU KOMIUMALNMN.



CTpykTypa

Component

Oparation) i
Client Addic:Component®
Femoveic:Caomponent®)
ChildCountd:int

GetZzhildii:int: Component®
iy

- camp
Leaf Composite

Cperationd Operation
T Add(c.Component®)

- Femoveic:Campanent®)
for(eces ¢ uz compy) ChildCount:int

c-=0peration(; GetChildiint: Componant®

L

Peanusauusi
// KOMIIOHEHT omnpemnejsideT MHTepderc mOJjd Bcex OOBEeKTOB B Mepapxuu,
// oDOBABIAET MHTepdelc nJjga OOCTyla K IIOTOMKAaM U

// omnpenesydgeT peaau3alLMio OlepalMui IO yMOJIUaHM, OOIYyKn IJS BCeX
KJIaCCOB
class Component {
public:
virtual void Operation()=0;

virtual void Add (Component *) { throw Error(); }
virtual void Remove (Component *) ({}



{ return 0; }

virtual int ChildCount ()
{ throw Error(); }

virtual Component *GetChild(int 1)
I
// TIpOoCTOM KOMIIOHEHT
class Leaf : public Component {

public:
void Operation () ;

i

// COCTaBHOM KOMIIOHEHT

class Composite public Component ({

vector<Component *> comp;

public:
void Operation ()
{ for(int 1=0;1<comp.size () ;++1)

comp[1]->Operation();

}
void Add (Component *c) { comp.push back(c); }

void Remove (Component *c)
{ comp.erase(find(comp.begin(),comp.end(),c)); }
int ChildCount () { return comp.size(); }

Component *GetChild(int 1) { return compli]; }

s



Mocm

Bridge

HasHauyeHue

OT1oenuTb abcTpakuuo OT ee peann3aummn Tak, 4Tobbl TO U Apyroe MOXHo 6bINo
N3MEHSATb HE3AaBUCUMO.

PesynbraTthl

1. Peanunsauus 6onblue He MMEET NMOCTOSAHHOM NPUBA3KN K MHTepdoency. Peannsauyuio
abcTpakunm MOXHO KOHUIrypmnpoBaTb BO BpeMS BbINONMHEHNSA. OBBLEKT MOXET Aaxe
OVHaAMMNYECKN UBMEHATb CBOKO peanusauuio.

2. MOXHO paclumnpaTb HesaBUCUMO Uepapxumn Knaccos Abstraction n Implementor.

3. MOXXHO CKpbITb AeTanu peanuaauum oT KIMEHTOB, NCNOMb3YyHa yKasaTenb Tuna void*.

CTpyKTypa

Ahstraction 4 Implementator
Client ———A o
) Feguest) Cetation]
Abstraction Implementator 1
a-=0perationd: - -
Action) Ciperation()




Peanunsauus
// VIHCTpyMeHT omnpenenseT uHTepdenc,

ornepauum
class Implementator {
public:

virtual void Operation ()=0;

Y

// KOHKPETHHM MHCTPYMEHT OoNpernejigeT pean3aluuin IPVMUTUBHBIX

comepXalluy NPUMUTUBHEIE

onepaumnm
class Implementatorl
public:

void Operation () ;
by
// ABCTpaklud onperesigeT
BEICOKOYPOBHEBEIX OIllepalnmn
class Abstraction {

public Implementator {

MHTep@erC M peajM3alMio 10 YMOJUYAHUI OJId

protected:
Implementator *a;

public:
virtual void Request () { a->Operation(); }

Y

// YTouHeHHas abCTpakKuMa pacumpsgeT uMHTepdelnc



class Abstractionl : public Abstraction {
public:
void Action () ;

|

IpucnocobseHen
Flyweight

HasHayeHue
Ncnonb3yeT pasgeneHne ansa ado@eKTUBHOW NoaOEPXKKM MHOXECTBA MESTKMX OOBbEKTOB.

Pe3ynkraTthl

[Tpn ncnonb3oBaHUM NPUCNOCOBIIEHLEB HE UCKITIOYEHbI 3aTpaTthl Ha nepenadyy, NOUCK
UIN BblYUCIIEHME BHYTPEHHEro coctosaHnsa. OgHako Takme pacxodbl C IMXBOW
KOMMNEHCUPYOTCS 9KOHOMMEN NaMATU 3a CHET pasferieHnsa o0 beKTOB-NPUCNOCODeHLEB,
KOTopada nony4vaercd u3-3a:

1) yMeHbLUEeHne 0bLLero ymcna ak3emMnnspos;

2) cokpalleHne obbemMa namaTu, HeobxoanmMoro Ans XpaHeHUa BHYTPEHHETO COCTOSAHUS;
3) BblUMCIIEHME, @ HE XPaHEHNEe BHELLUHEro COCTOSAHUS.

Uem BbilLe CTeNeHb pasgernieHns npucnocobrieHues, TeM CyLeCTBEHHEE 9KOHOMMUA.



Peanu3sauus
// TlpucnocobJjseHel], O00BABJISET MHTepdelrc, C IIOMOUBI KOTOPOITO MOXHO

// [IOJIY4UdaThb BHellHee COCTOAHUVEe WMJIM KaK—TO BOB,I[@I\/JICTBOBB.TB Ha HeTI'O
class Flyweight {
public:

virtual char geta() const=0; // cuMmBOI

virtual int getb () const=0; // pasmep
by
// ®abpmka MNPUCHOCOOJIEHIIEB CO3IaeT OOBEeKTH-IIPUCIOCOOJIEHIIE U
yIOpaBJigeT MMU

class FlyweightFactory {
vector<char> a; // yHMKaAJILHOE SHAUEHMEe IJI49 KaxXIoro ofbeKkTa

map<int, int> b; // 3HaueHMe OIOMHAKOBO IJIS HECKOJIbLKMX
[IOCJIEOIOBATEJILHEIX ODBEKTOB

typedef map<int, Flyweight *> fwmap;

fwmap fw;

char geta(int n) { return a[n]; }

int getb(int n) { return (--b.upper bound(n))->second; }

void release(int n) { fw.erase(n); }

friend class ConcreteFlyweight;

friend class UnsharedFlyweight;
public:

Flyweight *getFlyweilght (int n);



}

// KOHKpPEeTHHM NPpMucCrocobjyieHel], XPaHUT COCTOSHME BHYTPU
class ConcreteFlyweight ({
char a;
int b;
FlyweightFactory *f;
int n;
ConcreteFlyweight (FlyweightFactory *f, int n):f(f),n(n)
{ a=f->geta(n); b=f->getb(n); }
friend class FlyweightFactory;
public:
~ConcreteFlyweight () { f->release(n); }
char geta() const { return a; }
int getb () const { return b; }
i
// HepasmejgeMblll KOHKPETHH NIPUCIOCOOJIeHell
class UnsharedFlyweight {
FlyweightFactory *f;
int n;
UnsharedFlyweight (FlyweightFactory *f, int n):f(f),n(n) {}
friend class FlyweightFactory;
public:
~UnsharedFlyweight () { f->release(n); }



char geta() const { return f->geta(n); }

int getb () const { return f->getb(n); }
|
Flyweight *FlywelghtFactory::getFlyweight (int n);
{ fwmap::iterator f=fw.find(n);

if(f!'=fw.end())

return f->second;
return fw[n]=new ConcreteFlyweight (this,n);

}

OTOT BapmaHT MOXHO MUCNONbL30BaTh, Korga He byaeT yaaneHnsa n nobaBneHus
aNneMeHTOB B Habop. B cny4vae 4acTbix gobaBneHnn n yganeHum ans nosbllLEHNS

9 (PEKTUBHOCTUN ANst XpaHEHNSI COCTOSAAHMIA 3NeMEHTOB Habopa BMecTo vector n map
HY>KHO MCMONb30BaThb CreLmanbHble CTPYKTYPbl AaHHbIX (0epeBO NHTEPBAmNOB, V-
OEKOMMO3NLNIO).



dacan
Facade

HasHauyeHue

[MpepocTaBnsaeT yHUUUMpoBaHHbIM MHTEpeNc BMecTo Habopa MHTepdENCcoB
HekoTopown noacuctemMbl. Pacag onpenensieT HTepdenc bonee BbICOKOro YpoBHS,
KOTOPbIN YNpoLlaeT UCMOSib30BaHNE MNOL4CUCTEMDI.

Pe3ynbraTthl

1. NaTtTepH pacan U3onupyeT KIMMEHTOB OT KOMMOHEHTOB MNOACUCTEMbI, YMEHbLLAsA TEM
caMbIM YNCI10 OOBLEKTOB, C KOTOPbLIMU KNUEHTaAM NpUXoanTcs UMETb AeNO, 1 ynpoLlas
paboTy C NoaCUCTEMOMN.

2. 3a4acTyo KOMIMOHEHTbI MNOACUCTEMBbI CUIBbHO CBSA3aHbl. OcrnabneHne cea3zen Mexay
NOACUCTEMOWN N €€ KNUeHTaMM NO3BONAET BUOOUIMEHATE KOMMOHEHTbI NOACUCTEMbI, HE
3arparmsag rnpu 9TOM KNMEHTOB. Takke COKpalleHune 4Yucrna 3aBMcUMOCTEN 3a CYET
dracagoB MOXET YMEHbLUNTb KOSTMYECTBO HYXOAOLMXCS B MOBTOPHOW KOMMUAALINK
doannos nocrie HebosnbLION MoandrKaumn Kakon-Hndyab BaXkKHon nogcuctemsl. Pacag
MOXET YNPOCTUTb NPOLIeCC NepeHoca CUCTEMbl Ha Apyrne nnatgopMbl, NOCKOMNbKY
YMEHbLLUAETCHA BEPOATHOCTb TOro, YTO B pesyrisTate U3MeHeHNst O4HOM NogCUCTEMDI
NoHagobuTca U3MEHATb N BCE OCTalbHbIE.

3. ®acag He NpenATCTBYET MPUNOXEHUSM HanpaMyto obpallaTbCs K Kraccam
NOACUCTEMbI, ECIN 3TO Heobxoaumo. Taknm obpasom, y Bac eCcTb BbIOOP Mexay
NPOCTOTON U OOLLHOCTBLIO.



CTpykTypa

Client

Facade

Component? \‘\

Componentd

/

Component3

~

Component1

MopcacTema




Peanu3sauus
// KOMIIOHEHTEl MNOICUCTEME Peau3yiT (QYHKUMOHAJLHOCTL IIOICUCTEMH,

// BHIIOJHAIT paboTy, NOopyueHHYID o0bekToM Facade
class Componentl {
public:
void Operationl () ;
} componentl;
class Component2 {
public:
void Operation?2 () ;

} component?2;
//®acan mejerupyeT BalpoChH KIJIMEHTOB MNOIOXONAIMM OOBLEeKTaM BHYTPU

[IOICUCTEMEI
class Facade {
public:
void Operationl () { componentl.Operationl(); }
void OperationZ2 () { component2.Operation2(); }

} facade;

// VIcrioJyib30BaHMe
facade.Operationl () ;
facade.Operation?2 () ;



ITarTepHbI NOBEACHUA

NuTepnperarop
Interpreter

HasHauyeHue
[na 3agaHHOro s3blika onpeaenseT npeacTtaBneHne ero rpaMMaTuKn, a Takke
NHTEpNpeTaTop NpeasioXXeHnm 3Toro A3blka.

Pe3ynkraTthl

1. [paMmmaTunKy nerko N3SMeHATb U pacLUnpATb.

2. Peanunsauum knaccoB, onmcbliBatoWmMX y3nbl abDCTpakTHOro CUHTaKCUYECKOro AepeBa,
OOCTaTOYHO TpUBMArbHA, X MOXET aBTOMaTUYECKN co3daBaTb reHepaTop
CUHTaKCUYECKMX aHann3aTopos.

3. CrioXHble rpaMmMaTuKmM TPYOHO CONPOBOXAaTb, TaK Kak ornpeaensieTcsa no MeHbLUEN
Mepe OOMH Knacc And KaXaoro rnpasuna rpaMmmMaTmKu.

4. laTtTepH nHTepnpeTaTop NO3BOMSET NErko N3MEHNTL CNOco0 BbIYNCNEHUS
BblpakeHun. [pn yactom gobaBneHnn HOBbIX CMOCODOB MHTEPNPETALINUM BblpaXXeHUN
MOXXHO MCMNONb30BaTh NaTTEPH NOCETUTESb.



Peanu3sauus
// KoHTekCT

class Context {

public:
int curr(); // Texkymmi CUMBOJI
void next (); // mepexom K CJenOybRIEMy CHMBOJY

’
int getpos(); // 3anoOMHUTL [10O3ULIMIO
void setpos(int); // BOCCTAHOBUTH [MO3ULIMI

s

// VICcKJouuTeJNbHAad CUTyaumsa njasa ommdbku paszbopa
class SyntaxError {};

// AOCTpaKTHOE BHPAXeHUE

class Expression {

public:

virtual void Interpret (Contexté&)=0;

Y

// TepMMHaJIbHOE BHPAXeHMEe - OIMH CUMBOJI

class Terminal : public Expression {
int ch;

public:

Terminal (int ch) ch(ch) {}

void Interpret (Context &c)
{ 1f(c.curr()!=ch) throw SintaxError () :;



c.next () ;

}
i
// HeTepMmMHAJILHOE BHpPAXEHME IJid NpaBuja I'PaMMaTuKy R::=R1 R2
Rn
class Nonterminal : public Expression
vector <Expression *> rule;
public:
void Add (Expression *e)
void Interpret (Context &c)

{ rule.push back(e); }

{ for(size t 1=0; i<rule.size(); ++1)
rule[i1]->Interpret(c);
}
I
// HeTepMmMHAJILHOE BHpPAXEeHME IJid NpaBuja IpaMMaTury R::=R1 | R2

| ... | Rn
class Select : public Expression {

vector <Expression *> rule;
public:

void Add (Expression *e)

void Interpret (Context &c)

{ int p=c.getpos();
for(size t 1=0; 1<rule.size(); ++1i)

{ rule.push back(e); }



try {
rule[i]->Interpret (c);
return;
}
catch (SyntaxError &e)
{ c.setpos(p); }
}
throw SyntaxError();
}
by



Hreparop
Iterator

Ha3HauyeHue

[MpenocTtaensieT cnocob nocriegoBaTenbLHOro AOCTyna KO BCEM drieMeHTaM COCTaBHOIO
00beKTa, HE pacKpblBas ero BHyTPEHHEro NpeacTaBneHust.

PesynbraTthl

1. CrioXkHble coCcTaBHble 0ObEKTbI MOXHO 0O6X0AUTb No-pasHoMy. [1ns nameHeHus
anropntma obxoga Hy>XHO onpeaennTb Noakacce Kracca lterator n saameHnTs 0guH
9K3eMnsp uteparopa Opyrum.

2. NtepaTopbl ynpowaroT nHTepdenc krnacca Aggregate.

3. OgHoOBpPEMEHHO AN AAaHHOro arperara MOXeT ObITb aKTUBHO HECKOMNbKO 06X00B.

4. Moondukaumns coctaBHOro obbekTa B TO BPEMS, Kak coBepluaeTca ero obxoa, MoxeT
oKasaTbCHA onacHou. [Ina co3gaHna yCTOMYMBOIo K Mognudukaunsam nteparopa
HeobXx0aMMO U3MEHATL COCTOAHME BCEX CO3[aHHbLIX UTepaTopoB MNpu BCTaBKe UMK
yaoaneHum.

5. Ecnn utepaumen ynpaBnseT KINMEHT, TO UTepaTtop Ha3blBaeTCs BHELLUHUM, B
NPOTUBHOM CJly4dae — BHYTPEHHUM. B criyyae BHYTPEHHEro uteparopa KrnneHT nepenaet
COCTaBHOMY OOBLEKTY HEKOTOPYHO ornepaumnio, a 00bEKT caM NPUMEHSIET 3Ty Oonepaumio K
KaxkaoMmy anemeHTy. BHewHne ntepartopsl obnagatot 0osbLluen rmbKoCTbio, YEM
BHYTpeHHMe. Hanpumep, cpaBHUTL OBE KOSNEKUMN Ha PaBEHCTBO C MOMOLLbIO BHELLHENO
nTepaTopa OYEHb Nerko, a ¢ NOMOLLbI0 BHYTPEHHENO — NPaKTU4YECKN HEBO3MOXHO.



CTpykTypa

lterator
Afgogregate
E— Client .
Cregtelterstor]:terator® Flrsif)
Nexd)
fsflanef): ool
CLrrentitami) temé
Aggregate1 T
Createlterator:lterator! ™ e #NENE | o ggregatet*
/r‘ “‘mh - lterator1 (atAgaregate1™®)
+ Firsti)
+ Mextd

+ |[sDaned):bool
+ Currentlterm:tems




Peanu3sauus
// CocTaBHOM OBBEKT

class Aggregate {
public:
virtual Iterator *Createlterator ()=0;
Y
// DJeMeHTH COCTAaBHOTO OBBeKTa

class Item;
// KOHKpEeTHHI OOBeKT peaulyeT MHTepdelc COo3IaHMd mUTepaTopa

class Aggregatel : public Aggregate {
friend class Iteratorl;
Item *items;
int size;
public:
Iteratorl *Createlterator() { return new Iteratorl (this); }
Y
// WTeparTop onpenesseT MHTepderc s OoCTyla M oOxXoIma DJIEMEeHTOB
class Iterator {
public:
virtual void First ()
virtual void Next ()=
virtual bool IsDone (
virtual Item &Curren

Il ~e

O
) =0;
tItem()=0;



i
// KOHKpEeTHHM MuTepaTop peanmusyeT mHTepbdelrc kjgacca lIterator
class Iteratorl {

friend class Aggregatel;

Aggregatel *a;

int 1i;
Iteratorl (Aggregatel *);
public:
void First () { 1=0; }
void Next () { ++i; }
bool IsDone() { return i>=a->size; }
Item &CurrentItem() { return a->items[i]; }

b

// VICIIOJIbL30OBaHUE

Aggregate *a;

Iterator *it=a->Createlterator():;

for (it->First(); !'it->IsDone () ;it->Next ())
neycrBmua ¢ 1t->CurrentItem{()

B STL aona paboTbl ¢ uTeparopamMmmn NCNOMb3yeTCs Neperpys3ka onepaunun: ans
NoSly4YEeHUs TEKYLLIEro arieMeHTa — onepaunsa pasbagpecaunu (*), 4na nepexona Ha
cneayroLwunm aneMeHT — onepaunst MHKpemMeHTa (++), 4ns NpoBEpPKN 3aBepLUeHnNs —
CpaBHeHMe C CO crneunanbHbIM UTEPaTOPOM KOHTeNHepa end () .



BHYTpeHHUN ntepartop (CM. Takke natTepH NOCETUTENDb)

// DJIeMeHTH COCTAaBHOTO OOLEeKTa
typedef int Item;
// BHYTPEHHUM MTEepaTop
class Iterator {
public:
virtual void Operation(Itemé&)=0;
i
// CocTaBHOM OOBEKT
class Aggregate {
public:
virtual void Applylterator (Iterator &)=0;

s

// KOHKpeTHHM OOBEeKT pealmayeT MHTepdelc Cco3TaHUS UTepaTopa
class Aggregatel : public Aggregate {

ITtem *1items;

int size;
public:
void Applylterator(Iterator &)
{ for(int 1=0;i<size;++1)

Iterator.Operation(items[1]);

Y



// VIcioJIb30OBAaHUE

class SumlIterator : public Iterator {
int sum;

public:
SumIterator () :sum(0) {}
void Operation(Item &it) { sumt=it; }
int getSum() const { return sum; }

} sumIt;

Aggregate *a;
a->ApplylIterator (sumlt);
cout<<sumIt->getSum{() ;



Komanga
Command

Ha3HauvyeHue

NHKancynupyeT 3anpoc Kak 06bekT, NO3BOSIAA TEM cCaMbiM 3agaBaTb NapamMeTpbl
KNMeHTOoB Ana 06paboTKM COOTBETCTBYIOLLMX 3anpoCcoB, CTaBUTb 3anpockl B oMepenb
NN MPOTOKONMMPOBATL MX, a TakKe rnogaepXmpaTb OTMEHY onepauni.

Pe3ynkraTthl

1. KomaHaa paspbiBaeT CBA3b MeXay 0ObEKTOM, MHULMNPYIOLWLNM onepauuio, 1
0OBbEKTOM, MUMEIOLLNM MHAOPMALIMIO O TOM, KaK €€ BbINOMHUTD.

2. KomaHabl — 9TO camMble HacTosilwmne oobekThl. [lonyckaeTca MmaHUnynmpoBaTbe MU U
pacWMpATb NX TOYHO TaK Xe, Kak B criyvae ¢ fitodbiMn ApyrumMm obbekTamu.

3. 13 npocTbIX KOMaHa MOXHO cobmpaTtb COCTaBHble, HANPUMEP, MakpOKoMaHAbl, Npu
peann3aunm KOTopbIX MOXHO UCMNOMb30BaTh NAaTTepPH KOMMOHOBLLWK.

4. [1o6aBnATb HOBbLIE KOMaHAbl J1ErKO, MOCKOSIbKY HUKaKMEe CYLLLECTBYHOLME KIlacChbl
N3MEHSTb HE HYXXHO.



Peanu3sauus
// KoMmaHma oO0bABJISEeT MHTepdelc OJig BHIIOJIHEHMS OlIepallu

class Command {
public:
virtual void Execute ()=0;

|

// TlonmyuyaTesb pacnojiaraeT mHbopMmalmer o crnocofax BHIIOJIHEHUS

oriepaumum

// Hanpmumep, nojyuarTejeM MoxeT ObvTb OKHO, a omnepanuer — BaKPHETHUEe
OKHa

class Receiver {

public:

void Action () ;

|

// KOoHKpeTHas KOMaHIa olIpenejiseT CBS3b MeXOy OOBeKTOM-IIOJIydaTeJieM

1 OEeVICTBUEM
class Commandl : public Command {

Receiver *r;

public:
Commandl (Receiver *r) r(r) {}
void Execute () { r->Action(); }

|

// VHuLMaTop obpamaeTrcsa K KOMaHIe IJIS BHIIOJIHEHMS 3anpoca



// HanpuMmep, MHULMATOPOM MOXeT KHOMNKA, NPM HAXATUM Ha KOTOPYIO

BEI[IOJIHMTCSA SallaHHadgd KOMaHIIa
class Invoker {
Command *cmd;

public:
void AddCommand (Command *c) { cmd=c; }
void Action () { cmd->execute(); }

Y
// VICIIOJIb30OBAHUE
Invoker inv;

Receiver rec;
inv.AddCommand (new Commandl (&rec)) ;

inv.Action () ;



Haomaonarean
Observer

Ha3HauvyeHue

OnpegensaeT 3aBMCMMOCTb TUMNA OANH KO MHOTMM MeXxay obbektaMmu Takum obpasom,
YTO NPU N3MEHEHNN COCTOSIHUS OOHOro 0ObEeKTa BCe 3aBUCSILLIME OT HEro ONoBeLLatoTCs
00 3TOM N aBTOMaTU4YeCKn OOHOBNAIOTCA.

Pe3ynkraTthl

1. CybbeKkT nmeeT nHdopmaumio NnLlb O TOM, YTO Y HEroO eCTb psd HabnogaTenen,
KaXkabl N3 KOTOPbIX NOAYNHAETCA NMPOCTOMY MHTEPdENCY abCTPaKTHOro Knacca
Observer. CybbekTy HEM3BECTHbLI KOHKPETHbIE KNnacckl Habnogatenen. Takum obpasom,
CBA3N MeXay cybbekTtaMmu 1 HabnogaTenaMm HOCAT abCTPaKTHLIN XapakTep U CBeAEHbI
K MUHUMYMY. OTO AAET BO3MOXXHOCTbL A400aBnATL HOBLIE BUALI Habnogatenen 6es
Moaudukaunm cybbekta unm apyrux Habnogarteneu.

2. [Ins yBegomMneHus, nocbinaeMmoro cyobekTomM, He HYXXHO 3agaBaTthb onpeaereHHOro
nonyyarens. YBe4OMSIEHME aBTOMATUYECKN NOCTYNaeT BCEM MOANMUCABLUMMCSA Ha Hero
obbekTaM. CyObeKTy He HyXXHa MHdopMaLUs O KONMYECTBE TaknX OOBbEKTOB, OT HETO
TpebyeTca BCero nNulb YBeOOMUTb CBOMX Habntogatenen. [1oaToMy Mbl MOXeEM B Ntoboe
BpemMsi 0obaBnATb 1 yaanate Habnogatenen. Habnogarens cam pellaet, obpaboTaTtb
Nnosly4eHHoe yBedoMIleHne nnn NrHopupoBaTb ero.

3. MNockonbky HabnogaTtenun He pacnonaratoT MHGOpPMaUuen gpyr o gpyre, UM



HEMU3BECTHO M O TOM, BO YTO 0b6XxoamnTcsa nsmeHeHme cybbekTa. [poctas onepauunst Hag
CyObEeKTOM MOXET Bbi3BaTb Kackag OOHOBMeHMN HabnogaTenem n 3aBUCALLUX OT HUX
00bekTOoB. ECnu NnpoTokon 06HOBMEHNA HE COOEPKNUT HUKAKNX CBEAEHMN O TOM, YTO
MMEHHO N3MEHNITOCb B cy6be|<Te, TO Ha6m01:1aTen|/| 6yp,yT BblHY>XAEHbI NMpoAesiaTb
CINOXHY0 paboTy A1 KOCBEHHOIO MONyYeHnst Takon MHoOpMaLun.,
Peanu3sauus
// HabjgwomaTesb onpenesideT MHTepdelc yBeIoOMJIeHUSA
class Observer {
public:

virtual void Update () {}
i
// CyObeKT mnpemocTaBJgeT uMHTepderc njaa paboTel ¢ HabJoIaTesaMU
class Subject {

vector <Observer *> obs;
public:

void Attach (Observer *o) { obs.push back(o); }

void Detach (Observer *0)

{ obs.erase(find(obs.begin(),obs.end(),0))

}

void Notify ()

{ for(size t 1=0; 1i<obs.size(); ++1) o->Update();

}
}i



// KOHKpeTHHMN CyOBeKT XPaHUT COCTOSHME, NPeICTaBJdolee MHTepec

IJI1a HaobJawIaTeJsiem
class Subjectl : public Subject {
int state;

public:
int GetState () const { return state; }

void SetState (int s)
{ 1f(s!=state)
{ state=s;
Notify ()
}
}

s
// KoHkpeTHHM HaOJ0nIATEeJIb XPAHUT OAaHHBE, KOTOPHE IOJIKHBE OBITH

COIJIaCOBAHHE C IOaHHBIMM CyOBEeKTa
class Observerl : public Observer {
Subjectl *s;
int state;

public:
Observer (Subjectl *s):s(s) { s->Attach(this); }

~Observer () { s—->Detach (this); }
void Update () { state=s->GetState(); }

s



IHoceTuTeinb
Visitor

Ha3HayeHue

OnuceIBaeT onepaumio, BbIMOMHAEMYIO C KaXablM OObEKTOM U3 HEKOTOPOU CTPYKTYPHI.
[TaTTepH NoceTuUTesb NO3BONSET ONPeaeniTbe HOBYIO onepaunto, He U3MEHSA Knacchbl
3TUX OOBEKTOB.

Pe3ynkraTthl

1. C nomoLLbto noceTuTtenen nerko 4obaendaTe onepaunu, 3aBucalime oT KOMNOHEHTOB
CINOXHbIX 0O0beKTOB. [Nga onpeaeneHna HOBOM onepauun Hag CTPYKTYpon O6LEKTOB
OOCTaToO4YHO MPOCTO BBECTU HOBOIO NOCETUTESS.

2. PogctBeHHOe noBefeHMe He pa3HOCUTCS N0 BCEM Knaccam, MpUCyTCTBYHOLWMM B
CTPYKTYpe 00bEeKTOB, OHO NTOKanuM3oBaHo B noceTtuTterne. He cBaA3aHHble Apyr C ApPYrom
dyHKUNM pacnpenenaiTcsa No oTAernbHbIM nogkrnaccam kracca Visitor. 31o
CNoCcoOCTBYET YMNPOLLEHUNIO KaK KIlacCoB, ONpeaensatowmx anemMeHTbl, Tak 1 anroputMos,
MHKaNCyNMpoBaHHbIX B noceTutenax. Bce oTHocAWmMecs K anropnutmy CTPYKTYpbI
OAHHbIX MOXHO CKpPbITb B MOCETUTENE.

3. MNaTTepH noceTnTernb YCNOXHAET AobaBneHne HOBbIX nogknaccos kracca Element.
KaXkabl HOBbIM KOHKPETHBIN 3fIEMEHT TpebyeT 0b6bsBNeHns HOBOM abCTpakTHON
onepauun B knacce Visitor, KOTOpPY HY>XHO pearnim3oBaTb B KaXXQOM U3 CYLLECTBYOLLNX
ero nogknaccos. [loatomy npu peLueHnn Bonpoca o TOM, CTOUT N1 UCMOSb30BaTb
naTTEPH NMOCETUTESb, HY>KHO NPEXae BCEro NOCMOTPETb, YTO OyAET N3MEHATLCA YaLLe:



anropuTM, NPUMEHSIEMbIN K 0ObeKTaM CTPYKTYPbl, UMK KracCbl 0ObEKTOB,
COCTaBMAKLWWMX 3TY CTPYKTYpPY. [aTTepH noceTnTens crieqyeT NpUMEHSTb B Criyyae,
ecnun nepapxus knaccos Element crabunbHa, HO NOCTOAHHO pacLMpsieTca Habop
onepaunn nnu MoanduLnpyoTcs anropuTMbl.

4. NtepaTop MOXET nocewlaTb O6bEKThI CTPYKTYPLI N0 Mepe ee 06xoaa, Bbi3biBas
onepauun obbekToB. Ho ntepatop He cnocobeH paboTaTb CO CTPYKTypamu,
COCTOSILLIMMM U3 OOBEKTOB pa3sHbIX TUMOB. Y NOCETUTENA TaKNX OrpaHNYeHn HET. Emy
paspeLlueHo nocelartb 00beKThl, HE UMetoLLME obLLero poamMTenbCKoro Knacca.

5. NoceTutenn moryt akkymynuposaTb MHOOPMaLUIO O COCTOSAHUKU NPU MoceLLEHNN
0OBbEKTOB CTPYKTYpbI. ECnn HE ncnonb3oBaTb 3TOT NATTEPH, COCTOSIHUE NPUAETCS
nepenasaTb B BUae AOMNOMHUTENBHbBIX apryMeHTOB onepauumn, BbINOMHAOLWMX 0bxo[,
NN XpaHnTb B rnobanbHbIX NEPEMEHHbIX.

6. NpMeHeHne noceTnTenen nogpasyMeBaeT, YTo Y fIEMEHTOB AOCTATOYHO Pa3BUTbIN
NHTEepgenc anga Toro, YTobbl NOCETUTENN MOITIN CNPaBUTLCS CO CBOEW paboTou.
[ToaTOMY NpK UCNONb30BaHMM AAaHHOIo NaTTepPHa NPUXOAUTCA NPEeaOCTaBNATb OTKPbIThIE
ornepaunu ans OocTtyna K BHYTPEHHEMY COCTOAHMIO ANEMEHTOB, YTO HapyLlaeT
NHKarcynauuio.



Peanu3sauus

class Visitor;
// D2JeMeHT omnpenmejyideT omnepauuio Accept Ojag npmuema IOCeTUTEeS

class Element {
public:
virtual void Accept (Visitor &)=0;

Y

// KOHKpeTHHE 3JIEMEeHTH peajM3yiT omnepaumio Accept
class ElementA : public Element {

public:

void Accept(Visitor &v)
void OperationA();

Y
class ElementB : public Element ({

public:
void Accept (Visitor &v)
void OperationB() ;

Y

// TloceTruTenb oOBABJISEeT omnepaumio Visit mng kxaxmoro nomkjlacca

{ v.Visit (*this); }

{ v.Visit (*this); }

Element
class Visitor {

public:
virtual void Visit (ElementA &) {}



virtual void Visit (ElementB &) {}

i
// KOHKpPEeTHHM [NOCEeTUTEJIb pPeaiM3yeT Hee onepauun, OOBLIABJIEHHHE B

kJjlacce Visitor
// MoxeT comepXaThb IIOJIA IJIS HAKOIJIEHMS PesyJIbTATOB B IIPOollecce

obxola CTPYKTYPH
class Visitorl : public Visitor {

public:
void Visit (ElementA &e) {... e—->OperationA();
void Visit (ElementB &e) {... e->OperationB(); ... }
|

// CJOXHEM OOBEKT MNPEemOCTAaBJISET MNOCETUTEJI0 MHTepdeMrc Ijid

[IOCelleHMa CBOUX DBJIEMEHTOB
class Object {
Element *els;
int n;
public:
void Accept (Visitor &v)
{ for (int 1=0;i<n;++1)
els[1]->Accept (v);

Y



IMocpennux
Mediator

Ha3HayeHue

OnpegensaeT 06BLEKT, MHKaNCynMpyroLwmuin cnocob B3aMmMogencTBma MHOXKECTBA
00bekTOoB. [locpeaHuk obecneunBaeT crnabyto CBA3aHHOCTb CUCTEMBI, N30aBnsad
00BbEKTbI OT HEOBXOAMMOCTM SBHO CChINlaTbCAa APYr Ha Apyra 1 NO3BONsisi TEM caMbIM
HEe3aBMCMMO U3MEHSTb B3aUMOOAENCTBUSA MeXOY HUMM.

Pe3ynbraTthl

1. NocpenHuK nokannayet noBegeHne, KOToOpoe B MPOTUBHOM Cllydae npuLusioch 6ol
pacnpenensite Mexay HecKonbkumm obbektamu. [na nsmMeHeHns noBeaeHns Hy>KHo
nopoanTb NoaKnacckl TONbKO OT Knacca nocpegHuka Mediator, knaccol konner
Colleague MOXXHO ncnonb30BaTb NOBTOPHO BE3 Kaknx Obl TO HX ObINTO UBMEHEHUN.

2. lNocpegHuk obecrieunBaeT cnabyto cBsA3aHHOCTL Korner. MOXXHO U3MEHSATb Knacchbl
Colleague n Mediator HezaBucmMmMo gpyr oT gpyra.

3. MNocpegHnk 3ameHsieT cnocob B3aMMoaencTBmMAa «BCE CO BCEMU» CNOCOOBOM «OAUH CO
BCEMWY», TO ECTb OAUH NOCPEAHNK B3aUMOAENCTBYET CO BCeMM Kornneramm. OTHOLWLEHNS
Buaa «O0AMH KO MHOTMM» npoLle Anst NOHMMaHus, CONPOBOXAEHUA U paCLUNPEHUS.

4. BolgeneHne mexaHm3ama nocpegHn4ecTBa B OTAESbHYIO KOHLEMUUIO U MHKaMNCynayma
ee B O4HOM ODOBbeKTe NO3BOSIIET COCPEAOTOUNTLCH MMEHHO Ha B3aUMOOENCTBUN
O0OBbEKTOB, a He Ha X MHOMBUAYaANbHOM NoBeAeHUN. OTO AaeT BO3MOXHOCTb NPOACHUTb
nMeromeca B CMCTeMe B3aMOOeNCTBUS.



5. [laTTepH nocpeaHMK NEePEeHOCUT CNOXHOCTb B3aMMOAEUCTBUS B KIlacC-NnocpeaHuK.
[TOCKOMbKY NOCPEOHUK MHKANCYNUPYET NPOTOKOSbI, TO OH MOXET ObITb CITIOXHEEe
oTaenbHbIX Konser. B pesynsrtate cam nocpegHnK CTaHOBUTCA MOHOMUTOM, KOTOPbIN
TPYAHO CONpPOBOXAaTb.

CTpykTypa
) I Colleque3
Colleque? Mediator

Collegue1




Peanu3sauus
// TlocpeIHUK pealulyeT KOOMNepPaTMBHOE IMIOBeIeHMe, KOOPIMHUPYA

IOEVICTBUSA KOJIJIET
class Mediator {
public:
void Operationl () ;
void Operation2 () ;

Y

// Komjerm 3HAOT O CBOEM [IOCPEeIHMKE M OOMEeHMBAaKTCAd MHOOPpMaLMEeM TOJIBKO Uepe3s HEeTO

class Collegue {
protected:
Mediator *m;

public:
Collegue (Mediator *m) m(m) {}

i
class Colleguel : public Collegue {

public:
void Actionl () { m->Operationl(); }

i
class Collegue?2 : public Collegue {

public:
void Action2 () { m->Operation2(); }

Y



CocTosinue
State

HasHauyeHue
[Mo3BonsieT 0OBLEKTY BapbMpOBaTh CBOE NOBEAEHNE B 3aBUCUMOCTN OT BHYTPEHHETO
cocTosiHuA. I3BHe co3gaeTca BnevyaTtneHmne, YTo U3SMEHUICA Kacc oobekTa.

Pe3ynbraTthl

1. lNaTTepH cocTosiHME NOMeLWaeT BCe NoBedeHne, aCcCCoLuMMpoBaHHOE C KOHKPETHbLIM
COCTOSIHMEM, B OTAENbHbIN 00BbEKT. [MOCKONbKY 3aBUCALLNN OT COCTOAHUA KO, LIESTMKOM
HaxoguTCs B OOAHOM M3 NOAKIaccoB Kracca State, To 0obaBnATb HOBbLIE COCTOSHUA U
nepexodbl MOXXHO MPOCTO NYyTEM MOPOXAEHUS HOBbIX NOAKAaccoB. BMeCToO 3TOro MOXHO
ObIy10 Obl UCMONb30BaTb AaHHbIE-YSIEHLI AN onpeaeneHns BHYTPEHHMX COCTOSTHUMN,
Toraa onepauunn obbekta Context npoBepsinu Obl 3TK gaHHbIE. HO B TakoM cny4vae
NOXOXMNe YCIIoBHble onepaTopbl NI onepaTtopbl BETBEHNS Obinn bkl pa3dbpocaHbl No
BCceMy Koay kracca Context. INpn atom gobasrieHMe HOBOro COCTOSAHUSA NoTpeboBano ool
N3MEHEHUST HECKOSbKNX ornepaunu, YTo 3aTtpyaHuno 6l conpoBoXaeHue. atTepH
COCTOSIHME MO3BOSISET PELLUNTL 3TY NpobriemMy, HO OAHOBPEMEHHO MOopoOXaaeT APYryto,
MOCKOMbKY NOBEAEHME AN pa3fINYHbIX COCTOSIHUN OKa3bIBAETCS pacrpeaerieHHbIM
MeXOy HECKOSIbKUMK nogkraccamum State. 31o yBennumsaeT 4ymcno knaccos. KOHEYHO,
OOWH KJlacC KOMMNaKTHee, HO ECIIM COCTOSIHM MHOIO, TO Takoe pacripenesrieHme
adpdheKkTnBHEE, TaK Kak B MPOTUBHOM Cllydae NpuLnock bl UMeTb Oerno ¢ rpoOMo3aKuMm
YCNOBHbLIMM orneparopamMu. Hannyme rpomMoskux yCroBHbIX orepartope B



HexernartesibHO, paBHO Kak U Hanuine anuHHbIxX npoueayp. OHM CRIMLWKOM MOHOMUTHBI,
BOT NMNoveMy Moandukauusa n pacimpeHue Kkoga ctaHoBuTcs npobnemon. MNaTttepH
COCTOsIHME npegnaraet donee yaadHbi cnocob CTPYKTYPUPOBAHUSA 3aBUCALLENO OT
COCTOSIHUA Kofda. Jlornka, onuckiBaroLwas nepexodbl Mexay CoOCTOAHUAMMN, Oorblue He
3aKroyeHa B MOHONUTHbIE onepaTtopsbl if unu switch, a pacnpeneneHa mexay
noaknaccamu state. Npu nHkancynsaumMmn Kaxgoro nepexoga n 4eucTBus B Krnacc
COCTOSIHME CTAaHOBUTCS MOMHOLUEHHBLIM OOBLEKTOM. DTO ynydllaeT CTPYKTYPY Koaa u
NPOSACHSAET €ro HazHaveHue.

2. Ecnn obbekT onpependeT CBoe TeKyLlee COCTOSHUE UCKITIYUTESTbHO B TEPMUHAX
BHYTPEHHUX OaHHbIX, TO Nepexoabl Mexay COCTOAHUAMWU HE MMEKOT ABHOIO
npeacTaBrneHns; OHM NPOSABMAKTCS JILb Kak NpucBaMBaHUA HEKOTOPbLIM NepPeEMEHHbLIM.
BBoa oTaenbHbIX 0ObEKTOB AN pa3findHbIX COCTOSAHUW AenaeT nepexoabl bonee
ABHbIMW. Kpome Toro, o0bekThl State moryT 3awmTnTb KOHTEKCT Context oT
paccornacoBaHnsa BHYTPEHHUX NePEMEHHbIX, MOCKOSIbKY Nepexoibl C TOYKU 3pEeHUS
KOHTEKCTa — 9TO aTOMapHble AenUcTBus. [Ins ocyLecTBrneHns nepexona Hago N3MeHUTb
3Ha4YeHne ToNbKO ogHOW nepemMeHHon (00bekTHOM NnepemeHHON State B knacce Context),
a He HeCKOIbKUX.

3. Ecnn B 06beKkTe cocTosiHMA State oTCyTCTBYIOT NEPEMEHHbLIE 9K3EMNIISIpa, TO ECTb
npeacraBnaeMoe UM COCTOSIHUE KOOAUPYETCS UCKITIOYNTENBHO CaMUM TUTMOM, TO pasHble
KOHTEKCTbI MOTyT pa3aensTb O4AuH U TOT Xe 06bekT State. Koraa coctosiHus
pas3gendarTcs Takum obpa3omM, OHWU ABNSAKOTCA, MO CyTU Aena, npucrnocobneHuamm (cm.
onncaHue naTtTepHa npmcnocobneHel), y KOTOPbIX HET BHYTPEHHEro COCTOAHUA, a eCTb
TONbLKO NoBeeHue.



Peanunsauus
// CocTosgHue onpenesdgeT MHTepderc IJiS MHKANCYJSUUM [IOBEIeHUd,

// acCoUMMPOBAHHOTO C KOHKPETHHM COCTOSHMEM

class State {
public:
virtual wvoid Action () {}

Y

// KaxOoeni MOOKJIACC peam3yeT [IOBeIeHMe, aCCOLMMPOBAHHOE C HEKOTOPEM COCTOSHMEM

class Statel : public State {
public:
void Action() ;

i
class State?2 : public State {

public:
void Action () ;

Y

// KoHTekcT ompemesnseT MHTepbelc, NPeICTaBSlomMil MHTEepeC IJIS KIMEHTOB

class Context {
State *state;
public:
void Request ()

s

{ state->Action(); }



Crparerus

Strategy

Ha3HayeHue

OnpenensieT ceMencTBo ariropuTMOB, MHKANCYNUPYeT Kaxabli U3 HUX U aenaeT ux
B3anmo3amMmeHsemMbiMn. CTpaTernsa no3BosideT N3MEeHATb anropnuTMbl HE3aBUCUMO OT
KITMEHTOB, KOTOPble UMW NONb3YHTCA.

PesynbraTthl

1. Mepapxunsa knaccos Strategy onpenenaer ceMencTBO anropMtMOB UNu NoBeaeHun,
KOTOpble MOXXHO MOBTOPHO UCMNOMb30BaTh B pa3HbIX KOHTeKCcTax. HacnenosaHwe
NO3BOMHAET BblYNEHNTb 00LW YO ANA BCEX anropuTMOB OYHKLMOHANBbHOCTD.

2. HacnepoBaHue nogaepxueaeTt MHoroobpasue anroputMmos unu nosegeHnin. MoxHo
Hanpamyo nopoamtb oT Context noaknaccel ¢ pasnMyHbIMU NoBeaeHusaMn. Ho npun aTom
noBefeHne XXeCTKo «3alumBaeTtca» B kracc Context. BoT nodemy peanusaunm
anroputMa 1 KOHTEKCTa CMELUMBAKOTCA, YTO 3aTpyAHAET NOHUMaHWE, CONPOBOXAEHNE U
pacwmpeHne KoHTekcTa. Kpome Toro, 3aMmeHuTb ariroput™ AMHaAMUYECKU YXKe He
ynactcs. B pesynsraTte Bbl NONy4YnuTe MHOXECTBO POLCTBEHHbLIX KIacCoB, OT/INYaloLWMXCS
TONbKO anropnTMom nnun nosegeHneMm. ViIHkancynauum anroputma B OTAENbHbIW Knacc
Strategy no3BonsOT N3MEHATL €ro He3aBUCMMO OT KOHTEKCTA.

3. bnarogapsa natTepHy cTpaTterus ygaeTcs oTkasaTbCA OT YCMNOBHbIX OnepaTopoB npu
BblbOpe HyXXHOro nosefeHus. Korga pasnuyHble noBeeHUs NoMeLLarTcs B O4MH Kracc,
TPYAHO BbIOpaTh HyXXHOe De3 NpMeHEeHNs YCITOBHbIX ornepaTtopoB. VIHKancynauus xe
Ka)xgoro nosefieHns B OTAerbHbIW Knacc Strategy pewaet oty npobnemy. Ecnun koa
COOEP>KUT MHOTIO YCIMOBHbIX ONepaTopoB, TO YaCTO 3TO NPU3HAK TOro, YTO HYXHO



NPUMEHNTb NATTEPH CTpaTerus.
4. CTpaTternn MoryT npeasaraTb pasfinyHble peanusaunm ogHOro 1 Toro e NoBeaeHus.
KnueHT Bnpase BbIOMpaTb NOAXOOSALLYIO CTPATENMIO B 3aBUCUMOCTU OT CBOUX
TpeboBaHUN K BObICTPOAENCTBUIO U NAMATH;

5. lNoTeHunanbHbIN HEOOCTATOK 3TOr0 NaTTepHa B TOM, YTO ANs Bblbopa noaxoasLen
cTpaTerum KNUeEHT AOMKEH NOHUMaTb, YEM OTNMYaKOTCS pasHble cTpaTeruun. [lloatomy
HaBEpPHsIKa NPUAOETCS PacKpbITb KNMMEHTY HEKOTOPble 0CcObeHHOCTU peanu3aunn. OTcloaa
cneayert, YTo NaTTEPH CTpaTerusa CToMT NPUMEHATL NULLb Torda, Korga pasnnyus B
NOBEAEHUN NMMEIOT 3HAYEHME ANS KITUEHTA.

6. IHTepdeinc knacca Strategy pasgensieTcsa BceMm ero rnogkriaccamm — HEBaXKHO,
CITOXXHa UnNu TpuBManbHa ux peanunsauuns. [NoaTomy BNofHE BEPOATHO, YTO HEKOTOPLIE
cTparterum He OyayT Nonb30BaTbCA BCEW NepegaBaeMon M MHgpopmaumnen, ocobeHHo
NpOCTble. OTO O3HAYaET, YTO B OTAESNbHLIX CllydasaX KOHTEKCT cO34acT U
NPONHNLMANN3NPYeET napamMeTpbl, KOTOPbIE HUKOMY HE HYXHbl. ECNN BO3HMKHET
npobnema, To mexay knaccamm Strategy n Context npnagerca ycraHoBUTbL 6onee TECHYHO
CBA3b.

7. [pUMEHEeHNEe cTpaTerMn yBenmyumBaeT YMcno o0bLEKTOB B NpunoXxeHun. MHorga atu
N3OEPXKKN MOXKHO COKpaTUTb, ECINN peann3oBaTb CTpaTerm B Buae oobektoB 6e3
COCTOSIHUS, KOTOPbIE MOTYT pa3genaTbCs HECKOMNbKUMU KOHTeKCTamMn. OcTtaTtovHoe
COCTOSIHME XPaHUTCS B CaMOM KOHTEKCTE U nepeaaeTcs Npu Kaxaom obpalleHum K
obbekTy-cTparternn. Pasgensiemble cTtpaTernm He OOIMKHbI COXPaHATb COCTOSAHME MexXay
Bbl30BaMu. B onncaHum nattepHa npucnocobrieHel, aToT noaxoq obcyxaaetcs boree
noapo6bHo.



Peanunsauus
class Context;

// CrpaTerusa oObaByigeT oOmMIM IOJIS BCeX MNOOIEPXMUBAEMBIX aAJITOPUTMOB
MHTepdenc
class Strategy {
public:
virtual void Interface (Context *)=0;
i
// KoHKpeTHas CTpaTerusd peajulyeT aJITOPUTM
class Strategyl : public Strategy {

public:
void Interface (Context *);

Y
// KOHTEeKCT XpaHUT BCe HeOOXOIMMEIE aJITOPUTMYy IOaHHBE UM yKasaTeJlb

Ha OOBEKT KJjlacca Strategy
class Context {
Strategy *st;
public:
Context (Strategy *st): st(st) {}
void Operation() { st->Interface(this); }

Y



XpaHuTEJIb
Memento

HasHauyeHue
He Hapywasa nHkancynaummn, UKCMpyeT U BbIHOCUT 3a npeaernbl 00bekTa ero
BHYTPEHHEE COCTOSIHME Tak, YTODObI NO3AHEE MOXKHO ObIf10 BOCCTAHOBUTL B HEM ODBLEKT.

Pe3ynbraTthl

1. XpaHuTernb No3BosiseT n3bexarb packpbiTUd MHOpMaLUm, KOTOPOWN AOSMKEH
pacrnopsXXaTbCs TOSIbKO XO35IMH, HO KOTOPY0 TEM HE MeHee HeobXOaMMO XPaHUTb BHE
nocregHero. OTOT NaTTEPH AKpaHUPYET OOBLEKTbI OT NOTEHUNANLHO CNOXHOIo
BHYTPEHHEr0 YCTPOUCTBA X03AMHA, HE U3MEHASA rPaHuLbl MHKaNCynsauun.,

2. Ipn gpyrnx BapuaHTax gusanHa, HanpasfeHHOro Ha CoXpaHeHune rpaHunL,
NHKaNCYNsuumn, X03sIMH XpaHUT BHYTPU cebst BEpCuUm BHYTPEHHETO COCTOSIHUSA, KOTOPOE
3anpalumBanm KnneHTbl. Takmum obpasom, BCA OTBETCTBEHHOCTb 3a yrpaBneHue
NaMATbIO NEXUT Ha Xo3auHe. [pu nepeknagbiBaHM 3ab60Thl O 3aNpPOLLEHHOM COCTOSAHUN
Ha KITMEeHTOB YNpoLlaeTcs CTPYKTypa X034MHa, a KNneHTam aeTcs BO3MOXXHOCTb He
NHOOPMMPOBATL XO35IMHA O TOM, YTO OHWU 3aKOHYUN PaboTy.

3. C xpaHutensimm MoryT 6bITb CBA3aHbI 3aMETHbIE N3OEPXKKU, ECIN XO3ANH OOMKEH
KonumpoBaTtb 00siblLIon 00beM MHOpMaLUUK AN 3aHECEHNS B NaMSATb XpaHUTENS UM
eCnu KNMeHTbl Co34atoT 1 BO3BpaLLaloT XpaHuUTernen AoCTaTouHOo YacTo. Ecnn nnara 3a
NHKanNCcynauno 1 BOCCTaHOBMNEHNE COCTOSHUSA X035MHa BernuKa, TO 3TOT NaTtTepH He
BCeraa noaxoaur.



4. B HEKOTOPbIX A3blKax CNOXXHO rapaHTUPOBaTb, YTO TOMbKO XO3AMH MMEET OOCTYN K
COCTOSIHUIO XpaHUTENSL.

5. [NocbINbHBIV OTBEYAET 3a yOarieHne XpaHuTens, ogHako He pacnonaraer
NHpopmMmaLlmnen o ToM, Kakon 00 beM MHDOPMALIMM O COCTOAHMUN CKPLIT B HEM. [1oaTomy
HeTpeboBaTeNbHLIN K pecypcamM NOCbINbHbIN MOXET pacxo4oBaTb O4EHb MHOIO NaMsTu
npu paboTe ¢ XpaHUTENEM.

Peanusauus
// XpaHuUTeJb COXpaHsgeT BHYTPeHHee cocTosgHue odOwekTa Originator
// M BamnpemaeT IOCTYI BCEeM IPYyIMM OOBEeKTaM, KpOMe XO3gMHa
class Memento {
int state;
Memento (int s) :state(s) {}
friend class Originator;
public:
i
// XOBAMH CcO3IaeT XPaHUTEeJIb M MCIOJb3YyeT €TI0 IJid BOCCTAaHOBJIEHUS
BHYTPEHHETO COCTOSHUSA
class Originator {
int state;
public:
Memento *CreateMemento () { return new Memento (state); }
void SetMemento (Memento *m) { state=m->state; }



I
// CMOTpPUTEJIL OTBEUaeT 3a COXPaHEeHMEe XPaHUTEJId

class Caretaker {
Memento *m;
Originator *orig;

public:
void Action()
{ m=orig->CreateMemento () ;

}
void Undo ()
{ orig->SetMemento (m) ;
}
|



IHenouka o0s13aHHOCTEH

Chain Of Responsibility

Ha3HayeHue

[To3BonseT nsbexarb NPUBA3KM OTNPaBUTENS 3anpoca K ero nosiyyaTeso, gaBas LWwaHC
obpaboTaTb 3anpoc HECKOSTIbKMM 0ObekTaM. CBs3blBaeT OObEKTbI-NosTyHaTenn B LLeNoYKy
N nepedaeT 3anpoc BOOMNb 3TOW LIENOYKN, NOKa ero He obpaboTalorT.

Pe3ynkraTthl

1. DTOT NnaTTeEPH 0CBOOOXAAET OOBLEKT OT HEOOXOANUMOCTU «3HATb», KTO KOHKPETHO
obpaboTaet ero 3anpoc. OTnpaBUTENO N NonyvaTento HUYEro HEM3BECTHO APYr O Apyre,
a BKITIOYEHHOMY B LIEMOYKY OOBEKTY — O CTPYKTYpPE Lenodkn. Takmm obpasom, Lenoyka
00sA3aHHOCTEN NOMOra€eT ynpoCTUTb B3aMMOCBA3N Mexay obbektamu. BmecTto Toro
YTOObI XPaHUTb CCbISIKN Ha BCe OOBLEKTLI, KOTOPbIE MOrYT CTaTb nofy4varensamMmu 3anpoca,
OObEKT OOIMKEH pacnonaratb MHGOpPMaLUMEN NULLb O CBOEM bBrinmxanwem npeemMHuKe.
2.Lleno4yka obsi3aHHOCTEN NO3BOMSET NMNOBbLICUTL TMOKOCTb pacnpeneneHus
obsa3aHHOCTEN Mexay obbekTamu. [lobaBnTb NN naMeHnTbL 06s13aHHOCTK No 0b6paboTke
3anpoca MOXHO, BKIHOYMB B LIEMOYKY HOBbIX YY4ACTHUKOB UMMM U3BMEHUB €€ KaKUM-TO
apyrum obpasom. ATOT NoAXoa MOXHO coveTaTb CO CTaTUMECKUM MOPOXKAEHNEM
NoaKNaccoB AN co34aHusa cneymann3npoBaHHbiX 06paboTUYmKOB.

3. NockornbKy y 3anpoca HET ABHOro nony4vatens, To HET N rapaHTU, YTO OH BoOOLLE
bynet obpaboTaH: OH MOXET AOCTUYb KOHLUA LIENOYKN 1 nponacTtb. HeobpaboTaHHbIM



3anpoc MOXeT oKa3aTbCs W B crlydae HenpaBuUibHON KOHMUrypaunm Leno4Ku.

Peanusauus
// ObpaboTumk onpenejsaeT umHTepderc njaa obpaboTKu 3anpoCcoB

class Handler {
protected:

Handler *next;
public:

virtual void HandleRequest ()=0;
i
class Handlerl : public Handler {
public:

void HandleRequest ()

{ // ecny KOHKpPETHHEM o00paboTumk CchHocoBeH obpaboTaTh 3amnpoc, TO
TaK M IOeJlaeT

// MHaue HaIpaBJISeT eI'0 CBOeMYy IIPeeMHUKY
next->HandleRequest () ;
}
i
// VIcmoJib30BaHUeE
Handler *first;
first->HandleRequest () ;



HIa0a0HHBIN METO/T
Template Method

HasHauyeHue
LLlaBbnoHHbIN MeToa onpeaenseT OCHOBY anroputMa 1 No3BOSISAET nogknaccam
nepeonpenennTb HEKOTOPbLIE Wara anroputMma, He N3MEHSAS1 Ero CTPYKTYPY B LIENOM.

Pe3ynbraTthl

LLlabnoHHble MeTOoAblI — OOAUH U3 PyHOAMEHTaNbHbIX NPUEMOB NOBTOPHOIO
ncnonb3oBaHus koga. OHM 0CODEHHO BaXKHbl B OMONMoTeKkax Krnaccos, MOCKOSbKY
NpenocTaBnstoT BO3MOXHOCTb BbIHECTM 00LLee noBegeHne B GUONMoTeyHble Knacchbl.
LLlaBbnoHHble MeTOAbI NPUBOASAT K MHBEPTUPOBAHHOM CTPYKTYpPE KoAa, KOTOPYIO MHOraa
Ha3blBalOT NpUHUKMNOM [onnueyaa, nogpasymMeBasi HacTo yrnoTpebdnsemMyto B 3TON
KnHomnepun dopasy «He 3BOHUTE HaM, Mbl CamMu NO3BOHUM». B AaHHOM crniyyae 310
O3Ha4yaerT, YTo poanTENbCKNI KIlacc Bbi3biBAET ornepaunmn noakracca, a He HaobopoT.
LLlabnoHHble MeToAb! BbI3bIBAKOT Onepaunmn cnegyrowmnx BUaoB:

1) KOHKPETHbIE onepaLmn N3 NPOM3BOLHbLIX KNacCoB;

2) KOHKPETHbIE onepaumn n3 6a3oBOro Knacca, To eCTb onepaumun, NofesHble BCEM
noakraccam;

3) NPUMUTUBHBIE ONepaLnmn, TO eCTb abCTpakTHble onepauny;

4) hbabpunyHblie meToabl (CM. naTTepH oabpuyHbIM METOL);

5) onepauun-3auenku (hook operations), peanusyoLwine nosegeHne No yMOSYaHuIo,
KOTOpPOE MOXET ObITb pacluMpeHo B rnogknaccax. Yacto takas onepaums no yMonyaHuro



He genaeT HUYero.

Ba)xHO, YTOObI B LLAONOHHOM METOAe YeTKO pasnunyanucb onepauum-3aLenku, KoTopble
MO>XHO 3aMeLLLaTh, N abCTpaKkTHble onepaLuun, KOTopble HY»XHO 3aMellaTb. YTobbl
MOBTOPHO UCMONb30BaTb abCTpakTHbIN Kflacc ¢ MakcMMaribHOM apdEeKTUBHOCTbLIO,
aBTOPbI NOAKMIACCOB AOMMKHbI MOHMMAaTb, Kakne onepaunn npegHasHadeHbl s
3amelleHus. MNMogknacc MoXeT pacluMpuUTb NOBEAEHNE HEKOTOPOK onepaLmn, 3aMecTuB
ee 1 SIBHO BbI3BaB 3Ty onepaLuio U3 poamuTenbCKOro Knacca.

CTpyKTypa
AhstractClass

[,

Primitive Operarion(;

TemplateMethod(y------p------
PrimitiveOperation? PrimitiveOperarion2;

Frimitivelnarationz)
Fil}

ConcreteClass

PrimitiveCperationt ()
FrimitiveOperation2 )




Peanu3sauus
// AOCTPAKTHHIM KJIAaCC omnpenesysgeT abCTPaKTHHEE MNIPVMMUTUBHEE Olepaluu,

// BamemaeMble B KOHKPETHHIX MNOIKJIaccCax OJd pealM3aluM MaroB
aJITOPUTMa
// " peanmuszyeT mabOJIOHHEI MeTOI,
class AbstractClass {
public:

void TemplateMethod ()

{

onpeneﬂmommﬁ CKeJIeT aJITopMTMa

PrimitiveOperarionl () ;

PrimitiveOperarion2 () ;

}
}

virtual void PrimitiveOperationl () {

virtual void PrimitiveOperation2()=0;
i
// KOHKpPEeTHHM KJIaCC peau3yeT IIPUMMUTUBHEE Ollepallnu
class ConcreteClass: public AbstractClass {
public:

void PrimitiveOperationl () ;

void PrimitiveOperation2 () ;

Y
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