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Kak uutatb 31y KHUry?

JTa KHUra COCTOMUT M3 OMMUCAHUA 22-X KNacCMYecKux natrep-
HOB NpPOEKTUPOBaHMS, BNepBble OTKPbITbIX «baHaon YeTbipéx»
(“Gang of Four” unu npocto GoF) B 1994 ropay.

Kaxpas rnaBa KHUIMM MOCBAWEHA TOMbKO OAHOMY MATTEPHY.
MO3TOMY KHUIY MOXHO 4MTaTb Kak NOCnefoBaTeNbHO, OT Kpas
[0 Kpasi, Tak U B NMPOM3BONbHOM MNOpsiAKe, BblOMpas TOMbKO
MHTEPECHble B AAHHbIA MOMEHT NATTEPHbI.

MHorve natTepHbl CBA3aHbl MexAay Co6OoW, NO3TOMY Bbl CMO-
XeTe C NErKOoCTbio MpbIraTh MO CBSA3aHHLIM TEMAM, UCMOMb3YS
CCbIIKM, KOTOPbIX B KHWUre NpefoctaToyHo. B KoHue kaxaown
rNaBbl NPUBEAEHbl OTHOLIEHWUS TeKyLlero natTepHa C OCTalb-
HbIMK. ECnn Bbl BUAMTE TaM Ha3BaHMe NaTTepHa, 4O KOTOPOro
ewé He no6panucb, TO NONPOCTY YMTAWTE Aanblue — 3TOT MYHKT
OyneT NOBTOPEH B ApPYrou rnase.

MaTTepHbl MPOEKTUPOBAHMS YHUBEPCANbHbI. [103TOMyY BCe npu-
Mepbl KOAa B 3TOW KHWUre NpMBEAEHbI Ha NceBaoKoae, 6e3 npu-
BA3KM K KOHKPETHOMY A13bIKY NPOrpaMMUpPOBaHMS.

MNepen u3yyeHWeM MATTEPHOB Bbl MOXETE OCBEXMTb NaMSTb,
NpoMaAaCb N0 OCHOBHbIM TEPMUHAM 0OBLEKTHOrO NPOrpaMMUpo-
BaHusA. [lapannenbHo 9 pacckaxy o6 UML-guarpamMmax, KoTto-
pbiX B 3TOM KHUre MHOXecCTBO. Ecnum Bbl BCE 3TO yxe 3HaeTe,
CMeno NpUCTYNnanTe K U3y4YEeHUIO NAaTTEPHOB.



BBEZIEHME B
oon



Bcnomuuaem OONN

06bekMHO-0pUEHMUPOBAHHOE NPO2PAMMUPOBAHUE — 3TO METO-
[0/10TMS NPOrpaMMUPOBaHKSA, B KOTOPOW BCE BaXXHble BeLlM
npeancTaBneHbl 06bEeKTaMM, Kax[blid M3 KOTOPbIX SBASETCS
3K3eMNNApOM OMNpeaeneHHoro Knacca, a Knaccbl 06pasyoT
MepapXMI0 HacNe[0BaHMs.

06beKTbl, Knaccbl

Bbl nobute KoTMKOB? Hapetocb, Aa, NOTOMY YTO S MOMbITAOCH
00BSACHWUTL BCE 3TM BELWM HA MPMMEpPAX C KOTaMMu.

Cat } HasBaHue
snmmac —{Ehame
+ = public |+ gender
- = private +age flons
+ weight (cocTosHue)
+ color
TpoeTouue 3HaumuT, _w
ot s [ breatheg
3IEMEHTBI, HO OHU He + eat(food) MeTtopapbl
CYLLECTBEHHbI. + run(destination) (noBeaeHue)
+ sleep(hours)
+ meow()

Amo UML-0uaepamma knacca. B kHuze 6ydem MHO20 makux ouazpamm.



Ntak, y Bac ectb KoT lNywmctuk. OH aBngeTcs obbekmom Kaacca
Kot . Bce KOTbI MMEIOT 0AMHaKOBbI Habop CBOMCTB: MM, Mo,
BO3pacT, BeC, LBeT, 1tobumas ena u npoyee. 310 — nosis knacca.

MouTn BCe KOTbl BeayT cebs Cx0oxuM o0bpasoM: BeratoT, AblluaT,
CnaT, egsaT M Mypuyat. Bcé ato — memooder knacca. O606WEHHO,
Mons U METOAbl MHOTAA HAa3bIBAKT YeHaMu Knacca.

3HauyeHna noner onpenenéHHOro 0obekTa 06bIYHO Ha3bl-
BAIOT €ro COCMOosSHUEM, @ COBOKYNHOCTb METOLOB — nose-
OeHueM.

Pushistik: Cat Murka: Cat
name = "Pushistik" name = "Murka"
sex = "male" sex = "female"
age = 3 age = 1
weight = 5.5 weight = 3.5
color = gray color = white

Ob6bekmbl — 3Mo 3K3eMNAApbl KNACCOB.



Mypka, KOLWKa Balen noapyru, Toxe SBASETCS 3K3EeMMISpOM
knacca Kot . OHa MMeeT TakoM ke Habop CBOWCTB M noBepe-
HWW, 4TO U TyWKCTMK, @ OTIMYAETCS OT HEro NMLWb 3HAYEHUSs-
MW 3TUX CBOMCTB: OHA APYroro nona, MMeeT APYron okpac, Bec
T A

NTak, Knacc — 3TO CBOEOOpPA3HbIM «YepTéx», M0 KOTOPOMY
CTPOATCS 06BEKTbI — 3K3EMMISPbI 3TOr0 Kfacca.

WUepapxuu Knaccos

Npém panbwe. Y Bawero cocepa ectb cobaka XKyuka. Kak
M3BECTHO, U COBaKkK, U KOTbl UMEOT MHOro 0obLero: nMms, non,
BO3pacT, LUBET eCTb He TONbKO Yy KOTOB, HO M y cobak. [da u
6eraTb, OplWaTb, CNATb U €CTb MOTMYT He TONbKO KOTbl. [lony-
yaeTca, 3TM CBOMCTBA M MOBeAeHMs NpuUcyn obemMy kKnaccy

XWBOTHBIX .

Takon poaouTeNnbCKMM KNAcC MPUHATO HA3blBaTb CyMepKAaccoMm,
a ero NOTOMKOB — noaknaccamu. [logknaccbl HacneoyT CBOM-
CTBa U NOBEAEHUS CBOErO POAMUTENS, MOITOMY B HUX COOEPXKMUT-
CA NMWb TO, Yero HeT B cynepknacce. Hanpumep, TONbKO KOTbI
MOryT MypuaTb, @ CO6akn — nasTb.



Animal

+ name
+ sex

+ age

+ weight
+ color

+ breathe()

+ eat(food)

+ run(destination)
+ sleep(hours)

<— Cynepknacc

CTpenku ¢ TpeyronbHbIM
MyCTbIM OKOHYAHUEM
YKa3blBaOT Ha HacnefoBaHue
MEX Ay Knaccamu.

4“\,/

Cat

Dog

- isNasty: bool

- bestFriend: Human

+ meow() + bark()
Moaknaccobi

UML-0uaepamma uepapxuu knaccos. Bce knaccel Ha amoii duaepamme

A6/1910MCca Yacmsro uepapxuu  XuBOTHBIX .

Mbl MOX€EM NOMTU Aanblue U BblAeNUTb eLé bonee obumi knacc

XUBbIX OpraHusmos , KOTOprVI 6y,£I,ET poanuTenbCKMM U ON4d

X1BOTHLIX , U ANS1  Pui6 . TaKyl «NMpaMuay» KNnaccoB 06blYHO

Ha3bIBalOT uepapxuen. Knacc Kortos

X1BOTHbLIX , TAK U3  OpraHu3sMoB .

yHacnenyeT BCE Kak U3



Organism

Animal

Plant

A

Cat

Dog

Knaccol Ha UML-0uazpamme MOXHO ynpowame, eciu 8aXHO NOKA3ame

CnepyeT yrnoMsiHYTb, Y4TO MOAK/AACCHI MOryT nepeonpenensTb
noBeAeHWe MEeTOAOB, KOTOpble MM AOCTanMCb OT Cymepkac-
ca. Mpu 3TOM OHM MOrYT KaK MOSHOCTbIO 3aMEHUTb NOBeAEeHUE
MEeTOoAa, Tak M NPOCTO f06aBUTb YTO-TO K pe3ynbTaTy BbIMOSIHe-

HUS POAMTENbCKOrO METoAa.

OmHoweHus M€)f(0y HUMU.




KpaeyronbHble kamiu OO

OOl uMeeT 4yeTbipe rnaBHble KOHUEMNUMU, KOTOpPblE OTANYAKT
ero OT OCTa/IbHbIX METOA40/10MMI NMPOrpaMMUPOBAHMUSI.

A6cTpakuus 1 (MHKancynnu,un
oon
Hacnep.OBaHMeJ Ll'lonumopdmam
AbcTpakuus

Korpa Bbl nuweTte nporpammy, ucnonssys OOIl, Bbl npeacras-
nseTte eé 4acTu yepes 0bObeKTbl peanbHOro Mupa. Ho 06bekThl
B MpOrpaMMe He NOBTOPSIOT B TOYHOCTU UX peanbHble aHaNorm,
[la 1 3T0 penko bbiBaeT HYXKHO. BMecTo 3Toro 06bekTbl nporpam-
Mbl BCEro NuLb Modesupyom CBOWCTBA U NOBEAEHUS PeanbHbIX
00beKkTOB, BaXKHble B KOHKPETHOM KOHTEKCTe, a OCTajibHble —
WITHOPUPYIOT.

Tak, HanpuMep, Knacc Camonét OyAeT akTyaneH Kak Aans npo-
rpamMMbl TpeHaXépa NMUIOTOB, Tak M AN NporpaMMbl 6BpOHUpPO-
BaHWS aBMAbWNETOB, HO B MEPBOM C/lyyae OyayT BaXKHbl AeTanu



NMMNOTNPOBaAHNA CaMonéTa, a BO BTOPOM — JULb PpaCnosioxe-
HUE U 3aHATOCTb MECT BHYTPMU CaMOnéTa.

Airplane Airplane

- speed - seats
- altitude

- rollAngle

- pitchAngle
-yawAngle

+ fly()

+ reserveSeat(n)

Pa3Hbie modenu 00H020 U Mo20 He peanbHo20 0bbekma.

A6cmpaKuu,q — 3T0 Mopenb Hekoero o6bekTa WMNWU SBNEHUS
peanbHOro Mmpa, B KOTOpOVI onyweHbl HE3HAYUTE/IbHbIE OETA-
1, He urparume CyU.LeCTBeHHOVI posin B AAHHOM KOHTEKCTE.

Unkancynauma

Korga Bbl 3aBoguTe aBTOMOOMAbL, BaM AOCTAaTOYHO NOBEPHYTb
KNKOYN 3aXKUTAHUA UNTU HAXATb KHOTMKY. Bam He HY>XHO BpYy4-
HYH COEAMNHATb NPpOBOAa NoA4 KarnoToM, NOBOPAYMBATb KOJIEHYA-
Tbi Ban “ NOPLWHUK, 3aNyCKaa TaKT OBUraTENA. Bce atn petanu
CKpbITbl NOA4 KAanoToOM aBToM0buns. Bam OOCTYyNneEH TONbKO Npo-



CTOM MHTEp@ENC: KNHOY 3aXKUraHus, pynb U neganu. Takum obpa-
30M, Mbl NPUXOANM K ONpeaeneHunto uHmepdgetica — nybaudyHol
( public ) 4yacTu obbekTa, LOCTYMHOM OCTaNbHbIM 0ObEKTaM.

UHKkancynauus — 3TO CNOCOBHOCTb 0OBLEKTOB CKPbIBAaTb YaCTb
CBOEro COCTOSIHMSA M MNOBELEHWUS OT ApYyrMx 0bbekToB, npeno-
CTaBNAS BHELWHEMY MWUpY TOMbKO OnpenenéHHbii MHTepdenc
B3aMMOJENCTBUS C COOOMN.

Hanpumep, Bbl MOXETE UHKANCYaUPO8AMb YTO-TO BHYTPU Knac-
ca, CAenaB ero npusamHsiM ( private ) M CKpbIB AOCTYM K 3TOMY
Monto uAn MeToay Ans obbekToB Apyrux knaccos. YyTb 6onee
CBOOOAHBIN, 3aWUWEHHBbIL ( protected ) peXuM BUAMMOCTU
coenaet 370 None Uan MeTon AOCTYMHbIM B NOAKIACCAX.

Ha naeax abcTpakumMn M MHKaNCynAaUMM NOCTPOEHbI MEXaHM3-
Mbl MHTEPGHENCOB M abCTPaKTHbIX KNAcCOB/METOA0B 6OMbLIMH-
CTBa 0ObEKTHbIX A3bIKOB MPOrpaMMMUpPOBaHUS.

MHOrmMx nyTaeT, YTo C/I0OBOM «MHTepdenc» HasblBaKT U
Ny6AMYHYI0 YacTb 00bEKTA, MU KOHCTPYKUMIO interface
13 BONBLIMHCTBA S3bIKOB MPOrpaMMMUPOBAHUSI.

B 00beKkTHbIX 513bIKaX MPOrpaMMMpPOBAHMUS, C NOMOLLbD Mexa-
HW3Ma UHmMep@elicos, KOTopble 06bIYHO OOBABNAIOT Yepes K-
4yeBOe  CJIOBO interface , MOXHO $9BHO  OMMUCbIBATb
KOHTPAKTbI» B3aMMOAENCTBMUS OOBbEKTOB.



Hanpumep, Bbl co3pganu uHTepdenc JetawwmnTpancnopt  C
METOOO0M netTeTb (O0TKypa, Kypa, naccaxupsl) , d 3aTEM ONUCa-
NM MeToAbl Knacca AsponopT TaK, YTOObl OHW MPUHMMANM
ntobbie 06bEKTBI C 3TUM UHTEepdencoM. Tenepb Bbl MOXeETE ObITb
yBepeHbI, 4TO Nt060M 00beKT, peanusyolmi uHtepdeic — byab
TO Camonér , Beptonétr WNU [peccupoBaHHbinl pupoH — CMO-

XKeT paboTaTb C A3sponopToMm .

Airport

MpocTble cTpenku
3Ha4art, YTo OAUH
3/1EMEHT UCcnosb-

3yet apyroii. | + accept(vehicle: FlyingTransport)

1

WHTtepdelicol B - CTpenku ¢ TpeyronbHbIM
UML Bbirnapsar «interface» NyCTbIM OKOHYaHUEM, HO
KaK KsaCCbl, HO > FlyingTransport ﬂyHKTMpHOﬁ NUHUen
copepxaT 0fHU 3Hauar, YTo Knacchbl
TONbKO METoAbI. + fly(origin, destination, passengers) CNIEAYIOT STOMY
A UHTepdeicy.
S i
H |
. R Domesticated
Helicopter Airplane Gryphon
+ fly(origin, + fly(origin, + fly(origin
destination, destination, destination
passengers) passengers) passengers)

UML-0uaepamma peanusayuu u ucnoie308aHusi uHmepgedlca.

Bbl MOXeTe Kak yrogHO MeHSTb KOZA KJ/acCCOB, peanusyloLwmx
nHTepdenc, He 6ecnoKosCb 0 TOM, YTO AsponopT MepecTaHeT
6bITb C HUMU COBMECTUMBIM.



HacnepoBaHue

HacnedosaHue — 3TO BO3MOXHOCTb CO343HWMSI HOBbIX K1aCCOB
Ha OCHOBE CyLLECTBYHOLWLMX. [naBHas Nonb3a OT HAaCNef0BaHUS —
MOBTOPHOE UCNOJIb30BaHME CYLLECTBYHOLEro KoAa. Pacnnata 3a
HaCneanoBaHMUE NPoOABIAETCA B TOM, YTO NOAKMAACChbl BCEraa cne-
oyt VIHTedeelch poaouTenbCKOro Knacca. Bbl He MoxeTe
MCKNHOYUTb M3 MNOAKIAcCa MeToa, 0ObSBNEHHbIN B €ro poouTene.

Animal «interface»
FourLegged

vg + run(destination)

Cat

~A «interface»
OxygenBreather

+ breathe()

UML-duaepamma eOuHu4Ho20 HacnedosaHus npomue peanusayuu
MHOMecmsa uHmepgelicos.

B 60nblunHCTBE OOBbEKTHBIX S3bIKOB nporpaMMmnpoBaHnsa Knacc
MOXET MMETb TOJIbKO OA4HOro poauTenA. Ho, c ﬂ,pyroﬁ CTOpO-
Hbl, K/aCC MOXET peasin30BblBATb HECKOJIbKO MHTequelZCOB
OAHOBPEMEHHO.



Monumopdusm

BepHéMca K npumepaMm C XMBOTHbIMU. [lpakTuuecku Bce
XuBoTHble YMEKT M34aBaTb 3BYKW, MOITOMY Mbl MOXEM cAe-
naTb ux obwwmi MeTon M3[aBaHUS 3BYKOB abcmpakmHsiM. Bee
MOAKNACChl AO/MKHbI OyayT nepeonpenenntb U peannsoBaTtb
TaKOW MeTo[ NO-CBOEMY.

HassaHusa

Animal <«— abCTpaKTHBIX
7 KN1accoB

mMetonos B UML
/ nomevaroTcs
> KypcusoM.

+ makeSound|()

A

Cat Dog

+ makeSound() + makeSound()

System.out.print("Meow!") System.out.print("Bark!")

\/V

Tak B UML BbirnsastT koMmmMeHTapun. UMu ynobHo
OMUCLIBATb JETaNN peanusaLum Knaccos.

Terlepb npencraebre, 4TO Mbl MOMECTUIN HECKOJIbKUX cobak u
KOTOB B 3,£|,0p0B€HHbIVI MeLlOK. 3aTeM Mbl 6y,EI,eM C 3aKpbITbIMUA
rnasaMun BbITaCKMBATb UX MO OAHOMY M3 MeELUKa. BbITﬂHyB 3Be-
pyLWwKy, Mbl HE 3HAa€M TOYHO, KaKOro OHa Knacca. Ho ecnn eé



N o A WN R

nornagunTb, 3BEepyLlIKa TOYHO MU34aCT KaKoM-TO 3BYK, 3aBUCALLNN
oT eé KOHKPETHOIo Knacca.

bag = [new Cat(), new Dog()];

foreach (Animal a : bag)

a.makeSound()

// Meow!
// Bark!

30eCb NporpaMMe HeusBeCTeH KOHKPETHbIM Knacc obbekTa B
nepeMeHHOW a , HO Bnarofaps cneuManbHOMY MeXaHW3My,
Ha3blBaeMOMy nosaumopguzmom, OypeT 3anyweH TOT MeTon
M30aHUS 3BYKOB, KOTOpPbIA COOTBETCTBYET peasibHOMY Knaccy
obbekTa.

lMonumopguzm — 370 CNOCOBHOCTL NpOrpaMMmsbl BblIbMpaTb pas-
NINYHbIE peanu3auuu Npu BbI30OBE ONepaLuit C OLHUM U TEM XKe
Ha3BaHUEM.

[Ons nydwero NOHMMaHUA NOAUMOPEPU3M MOXHO pacCMaTpUBaTb
KaK CNOCOBHOCTb 0ObLEKTOB «MPUTBOPATLCS» YEM-TO ApyruMm. B
npuBeAEHHOM Bblle npuMepe cobaku M KOTbl MPUTBOPAIUCH
abCTPaKTHLIMU XXUBOTHbBIMM.



OTHoweHna Mexay 06beKTamMu

KpoMe HacnedosaHus v peanusayuu, ecTb eé HeCKoIbko BUA0B
OTHOWEHMIN Mexay OoObekTaMM, O KOTOpbIX Mbl eWweé He
rOBOPUAMN.

3aBUCMMOCTb

Professor [--------- > Course

3asucumocme 8 UML-0uaepammax. lpogeccop 3asucum om
y4yebH020 Kypca.

3asucumocme — 370 6a30Bas CBA3b MeXAy Knaccamu, KoTopas
MOKa3bIBAET, YTO OAMH K/1AacC CKOpee BCEero NpuAaETcs MeHsTb
MpU U3MEHEHUW HA3BAHWUS MAM CUFHATYpPbl METOLOB BTOPOrO.
3aBMCMMOCTb MNOSBNSAETCS TaM, FAe Bbl YKa3blBaeTe KOHKPETHblE
Ha3BaHWA KNaCCOB — B BbI30BAX KOHCTPYKTOPOB, NMPU YKa3aHWM
TUMNOB MApaMeTPOB M BO3BPALLAEMbIX 3HAYEHMI METOAO0B M Tak
nanee. CTeneHb 3aBMCUMMOCTM MOXHO OCNabuUTb, eCiM BMECTO
KOHKPETHbIX KJ1ACCOB CCbLIATbCA HA abCTpakTHble KNacCbl MM
NUHTEpQEncsl.

O6blyHO UML-gmarpamMma He nokasbiBaeT BCE 3aBUCMMOCTU —
MX CIULLKOM MHOro B Nto6oM peanbHOM koge. BMecto 3arpsas-
HEHMS AMarpaMMbl 3aBMCMMOCTSIMM, Bbl OO/MKHbI ObITb OYEHb
n3bmnpaTeNibHbIMM M MOKa3biBaTb TONbKO T€ M3 HUX, KOTOpblE
BaXHbl AN CMbICNA, KOTOPbIA Bbl XOTUTE nepenaTtb.



Accoumaums

Professor ——— > Student

Accoyuayus 8 UML-0uaepammax. lpogeccop s3aumodelicmayem
€O CmyO0eHmoM.

Accoyuayus — 370 Korga oauvH 06bekT B3aMMOAENCTBYET C ApY-
M. B UML accoumauma o0603HavaeTcss npocTow CTpenkown,
KOTOpas HanpasfieHa B CTOPOHY B3auMoAencTBums. [1ByXCTOpOH-
HA9 accoumMaumna Mexay obbekTaMu Toxe BNosaHe AonyCcTUMa.

AccouMaumio MOXHO pacCMaTpuBaTb Kak CTPOTrMMA BapuaHT
3aBMCMMOCTH, MPU KOTOPOM OAMH OOBLEKT BCEraa MMeeT AOoCTyn
K 0O6beKTY, C KOTOPbIM OH B3aMMOAENCTBYET, B TO BpEMS KaK Mpu
MPOCTOM 3aBMCMMOCTU CBS3b MOXET ObITb HE MOCTOSHHOW U He
TaKOM SIBHOW.

K npumepy, ecnm oguH KNnacc MMeeT Mnose-cCbinky Ha Apyrom
Knacc, Bbl MOXeTe 0Tobpa3uTb 3Ty CBA3b accouMaumein. JTa
CBSI3b MOCTOSIHHA, OAMH OOBLEKT BCErAa MOXET A0CTy4aTbCs A0
BTOPOro yepes 310 nosne. [puyém, ponb NOAS MOXKET OTbIrpbi-
BaTb M MeTOf, KOTOpPbIA BO3BPALLAET 06bEKTbl ONpenenéHHOro
Knacca.

YT0ObI OKOHYATENIbHO MOHSATb PA3HMLY MeXAy accoumaumeit u
3aBMCMMOCTbIO, JaBalTE PacCMOTPUM KOMOBUHMPOBAHHDIW NpU-
mep. MNpeacTaBbTe, YTO Y HAC €CTb KNIACC Mpodeccop :



class Professor is
field Student student
7] ooc
method teach(Course c) is
7] coo

this.student.remember(c.getKnowledge())

ObpaTtute BHMUMAHWE HA METOL HayuuTb , MPUHMUMAIOLIMIA apry-
MEHT KJlacca Kypc , KOTOPbIN Aanee Ucnosib3yeTcs B Tefe MeTo-
fa. Ecnu MeTtop  nonyunth3Hanms  Knacca  Kypc  M3MEHMUT
Ha3BaHWe, UK B HEM MOSABATCS Kakue-To obs3aTenbHble napa-
MeTpbl, MM €elle YTO-TO — HaW KoA C/ioMaeTcs. JT0 —
3aBUCUMOCTb.

Tenepb NOCMOTpUTE Ha NONIE cTypeHT M HA TO, KaK 3TO none
MCMONb3yeTCs B MeToAe HayuuTb . Mbl MOXEM TOYHO CKa3aTb,
4TO KNacc CrymeHt [Aa9 npodeccopa Takxke ABNSETCS 3aBUCK-
MOCTbO, MOTOMY YTO €C/IM METOA, 3anoMHWTb W3MEHMUT HA3Ba-
HWe, TO Kopg, npodeccopa Toxe cnomaetcs. Ho 6narogaps Tomy,
YTO 3HayeHue nona Crypedt [AOCTYNHO Ang npodeccopa Bce-
raa, us nboro MeToaa, KNacc CrypeHT — 3TO HE NMPOCTO 3aBU-
CUMMOCTb, HO eLle U accoumaums.

Arperauus

Department [O———=>| Professor

Azpezayusa 8 UML-0uaepammax. Kagedpa codepxum npogeccopos.



AZPEZGL{UQ — 2TO cneunann3npoBaHHada pa3HOBUAHOCTb aCCO-
Uunaumnn, Kotopad onnmcblBa€T OTHOLWIEHUA 00UH-KO-MHO2UM, MHO-
2Ue-Ko-MHoeuM, 4acmeo-uesaoe Mexay HeCKONbKUMHU obbekTamu.

O6bI4HO Npw arperaumm 0aMH 0ObEKT codepxum apyrue, To ecTb
BbICTYNaeT KOHTEMHEPOM MU KONINEKUMEN. 30eCb KOHTEMHEp He
yNpaBAsieT XMU3HEHHbIM LMKIOM KOMMOHEHTOB M KOMMOHEHTbI
BMNOJIHE MOTYT CyLLeCTBOBATb OTAENbHO OT KOHTeMHepa. B UML
arperaums 0603Ha4YaeTCsa MMHUEN CO CTPENKOM Ha OAHOM KOHLE
M NyCTbiIM pOMOBOM Ha ApyroM KoHue. POM6 HanpasfieH B CTOpO-
HY KOHTEeMHepa, a CTpesika — B CTOPOHY BKIKOYAEMOro obbekTa.

XoTs Mbl noApasyMeBaeM CBS3U Mexay obbekTtamu, 610KM Ha
UML-guarpamMme 0TOOPaXKaltOT OTHOWEHUS MEeXAy K/aaccamu.
O6beKkT yHMBepcUTETa MOXKET COCTOSATb U3 HECKONIbKO OTAEN0B,
XOT$ Bbl yBUAMTE TONBKO OAMH 610K oTAENa Ha aAmvarpamme. UML
MO3BO/NISET YKa3blBaTb KONMYECTBO OOLEKTOB MO 0be CTOPOHbLI
OTHOLUEHUHN, HO UX MOXHO OMyCTUTb, €CIM KOJIMYECTBO WU TakK
MOHATHO M3 KOHTEKCTa.

Komno3uuus

University [@——=>| Department

Komno3suyus 8 UML-0uaepammax. YHusepcumem cocmoum u3 kageop.

Komnosuyus — 3To 6onee CTpOruit BapuaHT arperawmu, Koraa
0AMH 06beKT cocmoum u3 apyrnx. OCO6EHHOCTb 3TOro OTHOLLE-



HUS 3aKNHOYAETC B TOM, YTO KOMMOHEHT MOXET CyL,eCcTBOBaTb
TONbKO KakK 4acTb KOHTenHepa. B UML komno3unumsa nsobpaxa-
eTCs TaK Xe, KaK M arperaums, Ho C 3aKpalleHHbIM poMOOM.

O6patute BHMMaHWe, B OObIMHOM OBOLLEHUM OYEHb YACTO MNOS
TEPMUHOM «KOMMO3MLMS» MOXET Nnoapa3yMeBaTbCsl Kak Cama
KOMMO3uMums, Tak u bonee cnabas arperaums. Jeno B Tom, 4To
aHrnuickas @pasa «object composition» 3HauMT OyKBanNbHO
cocmosuuli u3 obbekmos. BoT nouemy OObIYHYHO KOMNEKUMIO
0ObeKTOB HepeaKo MOryT Ha3BaTb NOCMPOEHHOU HA NpuHyune
KoMno3uyuu.

O6was kapTuHa

Tenepb, KOrga Mbl 3HaeM O BCEX BMAAX OTHOLUEHWIA, MOXHO
B3MMAHYTb KaK OHM OTHOCATCS ApYr K Apyry. OTo M36aBWT Bac oT
MyTaHMLbl M BONPOCOB BPOAE «YEM arperaums OTIMYAEeTCs OT
KOMMO3ULMU» U KSIBNSIETCSA M HACeLOBaHME 3aBUCUMOCTbLIOY.

3aBucuMocTb: Knacc A MoryT 3aTpoHYTb U3MeHeHus B Knacce B.

Accoumauua: OobekT A 3HaeT 06 obbekte B. Knacc A 3aBucut
oT B.

Arperaumsa: O6bekT A 3HaeT 06 o0bbekTe B 1 coctout u3 Hero.
Knacc A 3aBucut ot B.

KoMnosuuma: O6bekT A 3HaeT 06 o6bekTe B, cOCTOUT U3 Hero u
yrnpaBnsgeT ero XXM3HeHHbIM uuknom. Knacc A 3aBucut ot B.



Peanusaumua: Knacc A onpepenseT MeToabl 0ObSIBNEHHblE
nHtepdencom B. O6bekTbl A MOXHO paccMaTpuBaTb 4vepes
nHtepdenc B. Knacc A 3asucut ot B.

HacnepoBaHnue: Knacc A HacnenyeT nHTepdeinc U peanmsaumio
knacca B, Ho moxeT nepeonpepenntb e€. O6bekTbl A MOXHO
paccMaTpuBaTb yepes nHTepdenc knacca B. Knacc A 3aBucut
ot B.

3aBMCUMOCTb
(A}---->(g]
Accoumauus Peanuzauus
(Al—>(8) (A)---D>(e]
Arperauus HacnenoBanue
(A)>—>{(g] (A)—>(8)
KoMmnosunuus

(A}Jo—=(g]

Ces3u mewdy obbekmamu u knaccamu — om camoll cnabod, 00
camoll cunbHod.



OCHOBbI
NATTEPHOB



Yro Takoe natTepH?

MaTTepH NpoekTUpOBaHMUA — 3TO YACTO BCTpevatolleecs pelue-
HWMe onpenenéHHol NpobnemMbl MpU NPOEKTUPOBAHMM APXUTEK-
Typbl MpOrpamm.

B otanume ot rotoBbiX GYyHKUMI MM BMbanoTek, NaTTepH Hefb-
39 NMpOCTO B34Tb W CKONWPOBATb B nporpammy. [attepH npea-
cTaBnger cobor He KaKOW-TO KOHKpEeTHblM Koh, a obuyto
KOHLIENUMI0 pelleHns TOM WMAM WMHOW npobnembl, KOTOpYHo
HYXXHO ByaeT ewwé noaACTPOUTb NOA HYXKAbl Ballei Nporpammsl.

MaTTepHbl 4acTo NyTawT C anropMTMamu, Beab 063 MOHATUS
OMMUCbIBAIOT TUMOBbIE PELUEHUS KAaKMX-TO M3BECTHbIX Npobnem.
Ho ecan anroput™M — 3T0 4YéTKMM Habop AencTBMin, TO naT-
TEPH — 3TO BbICOKOYPOBHEBOE OMWUCAHWE pEeLLUeHUs, peanusa-
LM KOTOPOro MOXET OTIMYATLCS B ABYX PAa3HbIX NPOrpaMmax.

Ecav npuBecTM aHanoruu, TO anroputM — 3TO KYJMHAPHbIN
peuenT C YETKMMMU LUaraMm, a NaTTEPH — UHXEHEPHbIN YEPTEX,
Ha KOTOPOM HApUCOBAHO pelleHWe, HO He KOHKPETHble Luaru
ero peanusauuu.

U3 yero coctout nattepH?

OnucaHus NaTTePHOB 0ObIYHO OYEHb (DOPMasbHbI M Halle BCEro
COCTOSAT M3 TaKMX MYHKTOB:



npobnema, KOTOPYH peLIaeT NaTTepH;

MOTMBALIMM K pELLEHMIO NPOBAEMbI CNOCOBOM, KOTOPbIN Npea-
naraet naTTepH;

CTPYKTYpPbl KNAcCOB, COCTaBASIOWMX PELLEHMUE;
npuMepa Ha O4HOM M3 A3bIKOB MPOrpaMMMpPOBaHMS;
0COOEHHOCTeN peanm3aumm B pasnMYHbIX KOHTEKCTAX;

CBsI3el C APYrMMU NATTEpPHaAMM.

Takol (opmanu3mM B ONMMCAHUK NMO3BOMMA CO34aTb OOLIMPHBLIN
KaTanor naTTepHOB, MPOBEPUB KaXAblM U3 HUX HA COCTOSITENb-
HOCTb.

Knaccudumkauma nattepHoB

naTTeprI OTNNYAKTCA MO YPOBHIO CNOXHOCTH, OETAaNU3aUNN U
0XBaTa HpOGKTMpyeMOﬁ CUCTEMBI. npOBOLI,SI dHaJIornto Co CTpo-
UTENbCTBOM, Bbl MOXETE MOBbICUTb 6€30NaCHOCTb nepekpécTka,
noctaBuB CB@TO(I)OD, a MOXeTe 3aMeHUTb NnepekpeécTok Lenom
aBTOMOOMNbHOM pa3Bﬂ3KOVI C nog3eMHbIMK nepexogamu.

CaMble HM3KOYPOBHEBbIE U MPOCTble NATTEPHbI — UOUOMbI. OHM
He YHMBEpPCabHbI, NOCKOMbKY MPMMEHWUMbI TOMbKO B paMKax
O[IHOrO f3blKa NPOrpaMMMUPOBaHUSI.

CaMble yHMBeEpCanbHble — apxumeKkmypHbsle NammepHsl, KOTO-
pble MOXHO peann30BaTb MPAKTUYECKM HA Ntob6oM sa3bike. OHM
HY>KHbI AN NPOEKTUPOBAHMS BCEM NPOrPaMMbl, a HE OTAENbHbIX
eé 3/1eMeHTOB.



Kpome TOro, matTepHbl OTIMYAKOTCA M MpeaHasHayeHuem. B
3TOM KHWre OyayT paccMOTpeHbl TpU OCHOBHbIE Tpynmbl
naTTepHOB:

Mopoxpawiwme narrTepHbl 6ecnokosTcs 0 r'MOKOM CO34aHUM
06bekTOB 6€3 BHECEHUS B NPOrpaMMy JIMLIHUX 3aBUCUMOCTEN.

CTpyKTypHble NaTTepHbl MOKAa3biBAIOT Pas/IMyHble Crocobbl
NOCTPOEHMS CBSA3EM MeXAy 0ObeKTaMMu.

MoBepeHueckue naTTepHbl 3360TATCA 06 3PHEKTUBHON KOMMY-
HUKaLMK Mexay obbekTaMu.

Kro npuayman nattepHbi?

Mo onpeneneHuto, NaTTepHbl He MPUAYMbIBAIOT, a, CKOpee,
«OTKPbIBAOT». DTO HE KAaKMEe-TO Cynep-0pUrMHAsIbHbIE PELLEHMS,
a Haob0opOT, YACTO BCTPEYAIOLLMECS, TUMOBbIE PELIEHUS OAHOM U
TOM e npobnembl.

KoHuenumo nattepHoB Bnepsble onucan Kpuctodbep AnekcaH-
nep1 B KHUre S3biK wabnoHos. lopoda. 30aHus. Cmpoumenscmso.
B kHure onucaH «s3blk» NS MPOEKTUPOBAHMUS OKPYXKAtoLLEN
cpeabl, eAMHULLbI KOTOPOro — WabnoHbl (UK nammepHsl, YTO
6nmMXe K OpPUrMHANbLHOMY TepMUHY patterns) — OTBeYakT Ha
APXMTEKTYPHbIe BONPOCHI: KAaKOM BbICOTbI CAeNaTb OKHA, CKOMb-

A Pattern Language: Towns, Buildings, Construction:
https://refactoring.guru/ru/pattern-language-book



https://refactoring.guru/ru/pattern-language-book

1.

KO 3TaXen OO0/IKHO ObITb B 34aHUMU, KaKyko naowanb B MUKPO-
pal710He oTBeCTM noa AepeBba U ra30HbI.

Moes nokasanacb 3aMaHYMBOM 4YeTBEpPKE aBTOPOB: JpuUXy
lamme, Puuappy Xenmy, Panbdy [xoHcoHy, [xoHy Bnauccupe-
cy. B 1994 rony oHu Hanucanu kHury Design Patterns: Elements
of Reusable Object-Oriented Software 1, B KOTOpYK BoOWAnN 23
naTTepHa, pelatwme pasnnyHble NnpobaemMbl 06bEKTHO-OpPUEH-
TUPOBAHHOIO AM3aliHa. Ha3BaHWe KHUMM 6biNo CIMWKOM AJWH-
HbIM, 4TOObl KTO-TO CMOr BCEpbE3 €ero 3anoMHuTb. [lo3Tomy
BCKOpe BCe CTanu HasbiBaTb €€ “book by the gang of four”, To
eCTb «KHUra oT 6aHabl YeTbIpEX», a 3aTeM U Boece “GoF book”.

C tex nop 6blnM HanMAeHbl AECITKM APYrnX OObeKTHbIX NaTTep-
HOB. «[1aTTepHOBbIM» NOAX0A CTaN NONYNsSiPEH M B ApYrnx obna-
CTSX MPOrpaMMMpOBaHMS, MOITOMY CEMYaC MOXHO BCTPETUTb
BCEBO3MOXHbI€ MATTEPHbI U 33 NpeaeniaMu 06bEeKTHOrO NPoekK-
TUPOBAHMSI.

Design Patterns: Elements of Reusable Object-Oriented Software:
https://refactoring.guru/ru/gof-book



https://refactoring.guru/ru/gof-book

3ayeM 3HaTb NaTTEPHbI?

Bbl MOXeTe BnonHe ycnewHo pa6OTaTb, HEe 3Had HXM OAHOr0 nat-
TEPHa. bonee Toro, Bbl MoK YXe HE pa3 peasin3oBaTb KaKoM-TO
M3 NMaTTepHOB, AaXXe HE Noao03peBas 06 3TOM.

Ho oco3HaHHOe BnafeHWe UMHCTPYMEHTOM KakK pa3 M OTauya-
eT npodeccMoHana ot nwbutens. Bl MoxeTe 3abuTb reo3ab
MONOTKOM, @ MOXXETE U APENbl, eC/IM CUNbHO nocTapaeTecs. Ho
npodeccnoHan 3HaeT, YTo rnaBHas GULIKA APENN COBCEM HE B
3TOM. MTaK, 3a4eM Xe 3HaTb NaTTEPHbI?

lMpoBepeHHble pelieHUs. Bbl TpaTuTe MeHblle BpEMEHMW,
MCMONb3ys rOTOBble pelleHus, BMeCTO MOBTOPHOro usobpere-
HMs Benocunena. [1o HEKOTOPbIX peLleHni Bbl CMOMK Obl AOAY-
MaTbCs M CAMW, HO MHOTME MOTYT BbiTb A1 BaC OTKPbITUEM.

CranpapTtusaumsa Kopa. Bbl genaete MeHblue NPOCYETOB MNpu
NPOEKTUPOBAHUM, UCNONMb3YyS TUMNOBblE YHUDULMPOBAHHbIE
pelleHuns, TaK KaK BCe CKPbITble MpobiemMbl B HUX yXe AABHO
HanOEHbI.

O6wMuit NnporpaMMUCTCKMI cnoBapb. Bbl mpousHocMTe HasBga-
HWe naTTepHa, BMECTO TOro, YTo6bl YaC 0OBACHATL APYrMM NpoO-
rpPaMMMUCTaM, KakOM KPyTOW OM3alH Bbl MPUAYMANU U Kakue
KNaCCbl 4151 3TOFO HYXXHbl.



[MPUHLIAMDI
NPOEKTMPOBAHMS



KauecTsa xopoLuei apXuTeKTypbl

Mpexae 4YeM nNepenTM K M3YYEHUI0 KOHKPETHbIX MaTTEPHOB,
[laBaiTe NMOroBOpMM O CaMOM MpPOLECCE NPOEKTUPOBAHMS, O
TOM, K YEMY HaA0 CTPEMUTLCS, M O TOM, YEro Hago mn3beratb.

HOBTOPHOE UCnoJib30BaHUe KoAad

He cekpet, 4To cTOMMOCTb M BpeMs pa3pabotku — 370 Hambo-
nee BaXKHble METPUKM Npu pa3paboTke NtbbiX NpOrpaMMHbIX
NpoAayKToB. YeM MeHbLie 06a 3TUX NoKa3aTens, TeM KOHKYPEHT-
Hee NpoAyKT OyaeT Ha pbiHKE M TeM 6onblle NPUBbLINKU NOAYUUT
pa3paboTumk.

MoBTOopHOE MCNONb30BaHME TMPOrPAaMMHON APXUTEKTYPbI U
KOAa — 3TO OAMH M3 CaMbiX PacnpOCTPAHEHHbIX CNOCOBOB CHU-
)KEHMS CTOMMOCTM pa3paboTku. Jloruka npocTa: BMECTO TOro,
yTOObl pa3pabaTbiBaTb YTO-TO MO BTOPOMY pasy, NOYEMY Obl HE
MCNONb30BaTb NPOLLSblE HAPAOOTKM B HOBOM MpPOEKTE?

Npes BbIrNSaMT OTIMYHO Ha ByMare, HO, K COXANeHMUH, He BCS-
KMM KOL MOXHO NMpuMcrnocobutb K paboTe B HOBbIX YCNOBUSIX.
CNMWKOM TecHble CBSA3M MeXAy KOMMOHEHTAMW, 3aBUCUMOCTb
KOAA OT KOHKPETHbIX KNaccoB, a He Bbonee abCTPaKTHbIX MHTEp-
deincos, BWKTbIE B KOL ONepaLun, KOTOpble HEBO3MOXHO pac-
WNPUTb — BCE 3TO YMEHbLUAEeT rMOKOCTb Ballen apXMUTEKTYPbI U
npensaTcTByeT eé NOBTOPHOMY UCMOJIb30BAHMIO.



1.

Ha nomolb npuxoasT MaTtTepHbl NPOEKTUPOBAHMUSA, KOTOpble
LLEHOM YCNIOXHEHUS KOAA MpOrpamMmbl NOBLIWAKT rMOKOCTb eé
yacTewn, ynpoLas fanbHenwee NnoBTOPHOE UCMNOJb30BaHME.

1
MNpuBeny umtaty Ipmxa [@MMbI ~, 0QHOIMO U3 NepBOOTKpbIBATE-
Nnen NaTTepHOB, O NOBTOPHOM MUCMONb30BaHUM KOAA U pOnuM NaT-
TEPHOB B HEM.

(19

CywecTByeT Tpy YpOBHS MOBTOPHOrO MCNONb30BaHMS Koda. Ha
CaMOM HWXXHEM YPOBHE HaxomsTCs Knacchl: nonesHble 6ubnno-
TEKM KN1AaCCOB, KOHTEMHEPBI, @ TAKXKe KKOMaHbI» K/1AcCoB, BpOAE
KOHTEMHEepOB/UTEPATOPOB.

@peliMBOPKM CTOST Ha CaMOM BepxHeM ypoBHe. B HUX BaxHa
TONbKO apxuTekTypa. OHM onpenensT Ki4veBble abcTpakLmm
ONS pelweHus onpenenéHHbiXx 6usHec-3agady, NpeacTaBAeHHbIX
B BMIOE KJIACCOB M OTHOLIEHUI Mexay Humu. Bosbmute JUnit,
3TO ManeHbkui periMBopk. OH MMeeT BCero HeCcKoIbKo Knac-
coB: Test , TestCase M TestSuite . OBbI4HO DperiMBOpPK
nMeeT ropasfo 6onblWwuMiA 0XBAT, YEM OAMH KNAcCC. Bbl JOMKHBbI
BKJIMHUTBLCA B GpEeMMBOPK, PAaCLUMPUB KAaKOM-TO U3 ero Kiaccos.
Bcé pabortaeT no Tak Ha3biBaeMOMY TONMBYACKOMY MPUHLM-
ny «He 3BOHMTE HaM, Mbl CaMM BaM nepe3BoHMM». OpeliMBOpK
NO3BO/SET BaM 33[aTb Kakoe-TO CBOE MOBedeHUe, a 3aTeM CaM
BbI3bIBAET €ro, KOrga MNpuXoguT Yepén 4To-TO Aenatb. 10 Xe
npoucxoamt 1 B JUnit. OH obpallaeTcs K BaweMy Knaccy, Koraa

Erich Gamma on Flexibility and Reuse: https://refactoring.guru/
gamma-interview



https://refactoring.guru/gamma-interview
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HY>KHO BbIMOIHWUTL TECT, HO BCE OCTaNlbHOE MPOUCXOAMUT BHYTPU
dbpenmMBOpKa.

EcTb ewé cpeoHnin ypoBeHb. JTO TO, TAE S BUXKY matTepHbl. [1aT-
TepHbl NPOEKTUPOBAHUSI M MeHbLle No 00bEMY Koma, M bonee
abcTpakTHbl, yeM dperiMBopkn. OHM, HA CaMOM faene, NpoCTo
OMNMCaHMe TOro, Kak MapoyKa KJIAacCoB OTHOCUTCS M B3aUMOLEN-
CTBYET Apyr C ApyroM. YpoBeHb MOBTOPHOrO WMCMOMb30BaHMS
MOBBILLAETCS, KOTAA Bbl IBUTAETECh B HAMpPaBEHUM OT KOHKPEeT-
HbIX KJ1AaCCOB K MaTTepHaM, a 3aTeM K (periMBOpKaM.

YTo ewweé 3amMeuyaTenbHO B 3TOM CpPefHEM YpOBHE TaK 3TO TO,
YTO NaTTEPHbl — 3TO MEHee PUCKOBAHHbBIM CNOCOO MOBTOPHOMO
MCMoNb30BaHuMe, YeM GpeiiMBOpKM. PazpaboTka GperiMBopKa —
3TO KpalHe pMCKOBas M goporas MHBecTuuMs. B To e Bpems,
naTTepHbl NO3BOJISKOT BaM NMOBTOPHO UCMO/b30BaTb UAEN U KOH-
LLenuun B OTPbIBE OT KOHKPETHOrO KoAa.

9
<o Pacwupsemoctb

M3MeHeHUa 4acTo Ha3bIBAIOT IMABHLIM BParoM NporpaMMmucTa.

e Bbl npuaymanu uaeanbHyld apxuTeKTypy MHTEpHeT-MarasuHa,
HO Yepe3 Mecau, NpUWNoCh A06aBuTb MHTepdEenC o5 3aKa3oB
no tenedoHy.

e Bbl Boinyctunm Bugeourpy nog Windows, Ho 3atem nNoHagoou-
nacb noggepxka macOS.

e Bbl caenanu uHtepdencHoli GpemMMBOpPK C KBaAPATHbIMU KHONM-
KaMu, HO KJIMEHTbl Hayann NpoOCUTb Kpyrible.



Y Kaxaoro nporpaMMmUcTa ecTb AHXKMHA TakMx UCTOpuiA. EcTb
HECKO/IbKO MPUYMH, MOYEMY TAaK NPOUCXOAMT.

Bo-nepBbix, BCe Mbl MOHMMaeM npobnemMy nyyie B npouecce
eé peweHus. Hepenko K KoHLy paboTbl Hag nepBor Bepcuen
MpOrpammsl, Mbl Y€ rOTOBbl MOAHOCTbIO €€ mepenucaTtb, Tak
KaK CTanu nyylle NoHMMaTb HEKOTOPble aCneKTbl, KOTOPble He
6binn oueBMAHbI BHavane. Coenas BTOPYH BEPCUIO, Bbl HAUYMHA-
eTe NoHMMaTb Npobnemy eweé nyyie, BHOCUTE elé U3MEHEHUS
W Tak fanee — npouecc He OCTaHABMBAETCSA HUKOTAA, Bedb He
TO/MIbKO Balle MOHUMaHWe, HO M caMa NpobneMa MoOXeT u3me-
HUTbCS CO BPEMEHEM.

Bo-BTOpbIX, U3MEHEHUS MOTYT NPUATK U3BHE. Y Bac eCTb uae-
aNbHbIMA KMEHT, KOTOPbIA C NepBOro pasa chopmynmMpoBan To,
4TO eMy Hafo, a Bbl B TOYHOCTM 3TO caenanu. MpekpacHo! Ho
BOT BbIXOAMT HOBAs BEPCUS ONEPALLMOHHON CUCTEMBI, B KOTOPOM
Bala nporpamma He paboTaeT. YepTbixasch, Bbl ieseTe B KOA,
4yTOObl BHECTM KOE-KAKME U3MEHEHMUS.

MOXHO NOCMOTpeTb Ha 3TO C ONTUMWUCTUYHOM CTOPOHbI:
€C/In KTO-TO NPOCUT BAC YTO-TO U3MEHMUTb B Nporpamme,
3HAYMT, OHA BCE el KOMY-TO HYXHa.

BoT noyemMy pgaxke Mano-mManbCKM OMbITHbIM NPOrPaMMMUCT NPO-
eKTUPYEeT apXWUTEKTYpy M MNUIIET KOoh C Y4eTomM Oyaywmx
U3MEHEHUN.



bazoBble npuHLMNbI
NPOEKTUPOBAHMUS

Y10 Takoe xopolwni am3anH? o KakuM KpUTepusaM ero oueHu-
BaTb M KakMX NPaBWN MpUAEPXKMBATLCS Npu pa3pabotke? Kak
obecrneynTb [OOCTATOYHbIA YPOBEHb TMOKOCTWU, CBA3AHHOCTMH,
ynpaBnseMocCT1, CTabUIbHOCTM U NMOHATHOCTU KOAa?

Bcé 310 npaBunbHble BOMPOCHl, HO ANS KaXA0W Nporpammbl
OTBET OyAeT 4yTouky oTamnyatbcs. [laBanTe pacCMOTPUM YHMU-
BepCanbHble MPUHUMMNbI NPOEKTUPOBAHMS, KOTOpble MOMOryT
BaM GOPMyNMpoBaTb OTBETbI HA 3TU BONPOCHI CAMOCTOATENbHO.

KctaTn, 6ONbLIMHCTBO NATTEPHOB, NPUBEAEHHbIX B 3TOW KHUTE,
OCHOBaHbl MMEHHO Ha MEPEUYNCNEHHBIX HUXKE MPUHLMNAX.



WUHkancynupyiTe 1o, 4T0 MeHseTCA

Onpenenute acnekTbl MpOrpamMbl, Kiacca MAM MeToAa,
KOTOpble MEHSOTCS Yalle BCero, M OTAenuTe Ux OT TOro,
YTO OCTAETCH MOCTOSAHHbIM.

ITOT NPUHUMN NpecnefyeT eAUHCTBEHHYIO LeNb — YMEHbLMUTb
NnocneacTBus, Bbi3bIBAEMbIE U3MEHEHUAMM.

npe,ﬂ,CTaBbTe, 4YTO Balla nporpamMmma — 370 KOpa6ﬂb, d U3MEHe-
HUA — KOBaApHbI€ MUHbI, KOTOpPbl€ €Ero NoACTEPEraroT. HaTtblkasicb
Ha MUHY, KOpa6}'Ib 3aMnosIHAeTCs BOAOM M TOHET.

3Haa 3TO, Bbl MOXETe pa3fenuTb Kopabnb Ha He3aBUCUMbIE
CeKuMM, Mpoxoabl Mexay KOTOpbIMM MOXHO Hariyxo 3agpa-
MBaTb. Tenepb NpuM BCTpeYe C MWHOWM KOpabnb OCTAHETCH Ha
nnasy. Boga 3atonuT nuwb OOHY CEKLMH, OCTAaBMB OCTaslbHble
6€e3 M3MEeHEeHUN.

N3onmpys 3MeH4YMBbIE YAaCTU MPOrpaMMmbl B OTAENbHbIX MOAY-
N§X, KNAccax uauM Metofax, Bbl YMEHblUaeTe KOAMYeCcTBO Koaa,
KOTOpPbIV 3aTPOHYT nocnenywwme nameHeHns. CnenoBaTenbHo,
BaM HY)XHO OyeT NoTpaTUTb MEHbLUE YCUAUI HA TO, YTOObI Npu-
BECTV NpOrpamMmy B paboyee COCTOSIHUE, OTIAAUTL M NPOTECTU-
poBaTb M3MEHUBLUMIACA KOA. [Ae MeHblue paboTbl, TaM MeHbLUe
CTOMMOCTb pa3paboTku. A rae MeHblue CTOMMOCTb, TaM U npe-
MMYLLECTBO nepes, KOHKYpeHTaMMu.
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MpuMep MHKaNCynsLMKM HA YPOBHE METOAA

MpenctaBbTe, YTO Bbl pa3pabaTbiBaeTe MHTEPHET-MarasuH. [pe-
TO BHYTPM Ballero KoAa MOXET CyLECTBOBATb MeTopq,
getOrderTotal , KOTOpbIA PAaCcCUMTbIBAET (UHANBbHYIO CyMMYy
3aKasa, yuMTbiBas pa3Mep Hanora.

Mbl MOXEM NPeanoNoX1Tb, YTO KOJ, BbIYMCIEHUS HANOTOB, CKO-
pee Bcero, byaeT 4acto MeHATbCS. Bo-nepBbix, norMka Haumc-
NEeHUs Hanora 3aBMCWUT OT CTpaHbl, WTaTa M Aaxe ropoaa, B
KOTOPOM HaxoAauTcs nokynatenb. K TOMy e pa3mep Hanora
HEMOCTOSIHEH: BNACTU MOTYT MEHATb ero, Koraa B3LyMaeTcs.

M3-33 3TUX M3MEHEHMW BaM MOCTOSIHHO HpMﬂéKﬂ TpOoraTtb
MeToAd getOrderTotal ,KOTOpbWL no npasae, He 0cob0 MHTe-
pecyeTcda 0emansiMu BblYUCNEHMS HANOrOB.

method getOrderTotal(order) is
total = 0
foreach item in order.lineItems

total += item.price *x item.quantity
if (order.country == "US")

total += total * 0.07 // US sales tax
else if (order.country == "EU")

total += total * 0.20 // European VAT

return total

J0: npasusa ebl4ucsieHus Hasa0eoe CMewaHbl ¢ OCHOBHbIM kodom mMemooa.



© 00 N oo U A W N B

R =
o U A W N R S

Bbl MOXeTe nepeHecTM NOruMKy BblMMCIEHMS HANOrOB B CO6-
CTBEHHbIM METOA, CKPbIB AETANN OT OPUrMHANIBHOTO METOAA.

method getOrderTotal(order) is
total = 0@
foreach item in order.lineItems

total += item.price *x item.quantity
total += total * getTaxAmount(order.country)
return total

method getTaxAmount(country) is
if (country == "US")
return 0.07 // US sales tax
else if (country == "EU")
return 0.20 // European VAT
else

return 0

MOUJIE: pazmep HA02a MOXHO NOJY4UMb, 8613808 0OUH MemoO.

Tenepb M3MeHeHUS HanoroB OyayT M30AMPOBaHbl B paMKax
ooHoro meTtopa. bonee Toro, ecnu noruka BbIYUCNEHUS HanNo-
roB CTaHeT ewé 6onee CIOXHOM, BaM ByaeT nerye nssneyb 3107
MeToA, B COBCTBEHHbIN Knacc.

Mpumep MHKaNCynALMKU Ha YPOBHe Knacca

MN3Bneyb NorMky Hanoros B CO6CTBEHHbIM Knacc? Ecnn noruka
HaNIoOroB CTasna CIMWKOM CI0XKHOM, TO MoyYeMy Obl U HET?



Order

- lineltems
- country

- state

- City

...20+ nonen

+ getOrderTotal()
+ getTaxRate(country, state, product)

LO: sblyucneHue Haa0208 8 Kaacce 3aKka3oe.

O6beKTbl 3aKa30B CTAHYT AENEernpoBaTbh BblYMC/IEHWE HANOMOB
OTAENbHOMY 0OBbEKTY-KANbKYNATOPY HANOrOB.

Order
FEE— TaxCalculator
- lineltems
- Csutntry —>|+ getTaxRate(country, state, product)
SR - getUSTax(state)
- ;I(;c}-l } - getEUTax(country)
--.20+ nonen - getChineseTax(product)
+ getOrderTotal()
total=0

foreach item in lineltems
subtotal = item.price * item.quantity
total += subtotal * taxCalc.getTaxRate(country, state, item.product)

return total

[OCJIE: 8blvuCieHUE HA0208 CKpblMOo 8 KJ/iacce 3aKasos.



lMporpamMmupyiTe Ha ypoBHe UHTepdeica

[porpaMMupyimTe Ha YpoOBHE WHTepdenca, a He Ha
ypoBHe peanu3aumu. Ko fomkeH 3aBuceTb OT abcTpak-
UMM, @ HE KOHKPETHbIX KNaCcCoB.

[MBKOCTb apXMTEKTYpPbl BbIPAXKAETCA B TOM, YTO €€ MOXHO ObI10
Obl pacwunpaTb, HE NOMag cywecTsywmni Koa. [nga npumepa
BEPHEMCS K Knaccy KoToB. Knacc Kot , KOTOPbIM €CT TOJIbKO
capapenbku, byaet MeHee rubKUM, YeM TOT, KOTOPbIA MOXET eCTb
nobyto eny. Ho npu 3TOM nocnegHero MOXHoO 6yaeT KOPMUTDL U
capgenbkaMu, Beflb OHU SIBNSIKOTCS €A,0M.

Koropa BaM Hy)XHO HanaauTb B3aMMOAENCTBME MeXAY [ABYMS
06bEKTaMM pasHbIX KNACCOB, Bbl MOXETE HayaTb C TOrO, YTO
nonpocTy caenaete OAMH KNAcC 3aBUCUMbIM OT Apyroro. YTo
rOBOpUTb, 3a4acTyl0 S M CaM Tak genatw. Ho ectb u apyron,
6onee rmbkui, cnocob.

OnpepenuTe, YTO UMEHHO HYXXHO OAHOMY OOBLEKTY OT ApYroro,
KakuMe MeTo/bl OH BbI3bIBaET.

3ateM onuuwuTe 3T MeToAbl B OTAENbHOM UHTepdeNce.

Coenante Tak, 4Tobbl KNACC-3aBUMCMMOCTb CNeAoBan 3TOMY
nutepdency. Ckopee Bcero, Hy>KHO 6yaeT ToNbKo A06aBUTb 3TOT
WHTEepdenc B onmMcaHue kKnacca.

Tenepb Bbl MOXeTe caenaTb M BTOPOM KNacC 3aBUCMMbIM OT
WHTepdeinca, a He KOHKPEeTHOro Kfacca.



Cat Cat
- energy this.energy += - energy
+ eat(Sausage s) s.getNutrition() - - | + eat(Food s)

Sausage «interface»
Food
— + getNutrition()

+ getNutrition() A
+ getColor() ,
+ getExpiration() Sausage

+ getNutrition()
+ getColor()
+ getExpiration()

Lo u nocne uzsneyeHus uHmepgelica.
Kod cnpasa 6onee 2ubkudi, 4em mom, 4mo c/esd, Ho U 6osiee 10} Hbi(.

[Mponenas BCE 3TO Bbl, CKOpee BCEro, He NosiyuymMTe HeMeasieH-
HOM Bbirogbl. Ho 3ato B Oyaywiem Bbl CMOXETe MCMOAb30BaTb
aNbTEpHATUBHbIE peanu3auum KnaccoB, HE U3MEHSS UCMONb3y-
IOLWMIM UX Kop.

MNpumep
[aBante paccMOTpuM ewé oauMH npumep, roe pabota Ha

ypoBHe nHTepdenca okasbiBaetcs bonee yaayHom, 4eM npmBes3-
Ka K KOHKPETHbIM KJiaccaM. [1peacrasbTe, UTO Bbl AeflaeTe CUMY-



naTop codTBEPHOM KOMNaHUW. Y Bac eCTb pasNuyHble KNacchl
pabOTHMKOB, KOTOpble LENaloT Ty WAU MHY paboTy BHyTpw

KOMMaHUMW.
Designer
+ designArchitecture()
Company Programmer
+ createSoftware() + writeCode()

Designer d = new Designer() Tester
d.designArchitecture()
Programmer p = new Programmer()
priiisgeiz) + testSoftware()
Tester t = new Tester()
t.testSoftware()

J10: knaccol HECMKo C853aHbl.

BHauyane knacc KoMMaHuu KECTKO MPUBSA3aH K KOHKPETHbIM
Knaccam paboTHMKOB. HecMoTps Ha TO, YTO KaxkAabli Tvun paboT-
HWKOB AenaeT pa3Hyl paboTy, Mbl MOXeM CBECTM UX METOAb
paboTbl K OOHOMY BMAY, BbIAENMB AN BCEX KIACCOB O6LWMM
HTEpdenc.



Coenas 370, Mbl CMOXEM MPUMEHUTb NOAMMOPGU3M B Kac-
ce KOMNaHuW, TpakTys Bcex paboTHMKOB eanHO0bpasHO yepes
UHTepdenc Employee .

Company «interface»
>, Employee
+ doWork()
+ createSoftware() A
i
employees = [ Designer
new Designer(), Ir
new Programmer(),
new Tester() + doWork()
] , [+ doWorKD
foreach (Employee e in employees) { [+ TOWGTK])
GBI MpoekTnpoBaTb
} ApXUTEKTYPY.

JIYYLIE: nonumopgu3zm nomoz ynpocmums Kod, HO 0CHOBHOU KOO
KOMNaHuu 8¢é ewé 3a8ucum om KOHKPEmHbIX KAaccos compyoHUKOS.

TeM He MeHee, KNacC KOMMaHMM BCE eLé OCTAETCS XKECTKO Npu-
BSI3aHHbIM K KOHKPETHbIM KJlacCaM pabOTHMKOB. OTO HE OYEHb
X0pOoLwo, 0CO6EHHO, eCnn NPeanoNoXnTb, YTO HAaM NOHAZ0OUT-
CS peanu3oBaTb HECKO/IbKO BMOOB KOMMaHMK. Bce 3T KoM-
NaHUM ByayT OTAMYATLCS TEM, KakMe KOHKPETHO paboTHMKM B
HUX HYXXHbl.

Mbl MOXeM cAenaTb MeTon MOoJyYeHUs COTPYAHMKOB B 6a3o-
BOM KJ/lacce KOMMaHuu abcmpakmHsiM. KOHKpPETHbIE KOMMaHWUK
DOMKHbI  ByayT camMu no3aboTUTbC O CO34aHMM OOBLEKTOB



COTPYAHMKOB. A 3HAUMT, KAXKAbIMA TUM KOMMNAHMI CMOXET UMETb
COBCTBEHHbIV HAabOp COTPYAHMKOB.

i «interface»
employees = getEmployees() Employee
foreach (Employee e in employees) {

e.doWork() + getEmployees() + doWork()
} + createSoftware() A
1
Jay :
I I i
GameDev Outsourcing Designer
Company Company

b

+ doWork()

+ getEmployees() + getEmployees()

return [ return [
new Designer(), new Programmer(),
new Artist(), new Tester(),
] o W o

] ]

TTOCJIE: ocHOBHOL KOO Kaacca KoMNaHuu cmas He3asucumMbiM 0m K/accos
compyoHuko8. KOHKpemHbix compyoHUKO8 C030arom KOHKpPEemMHbIe
K/1accul KOMNAHUd.

[Nocne 3TOro M3MeHeHUs Kop, Knacca KOMMAaHMKM CTan OKOHYa-
TENbHO HE33aBUCUMbIM OT KOHKPETHbIX KJIacCcoB. Tenepb Mol
MOXeM [00aBnSTb B NPOrpamMmy HOBble BMAbl PabOTHWMKOB W
KOMMaHWM, HE BHOCS M3MEHEHMW B OCHOBHOM Kog 6a3oBOro
K/lacCa KOMMaHMUM.

KctaTu, Bbl TONBKO YTO YBMAENN NPUMEP OAHOMO M3 NATTEPHOB,
a UMeHHOo @abpuyHoeo mMemodd. Mbl ewé BEPHEMCS K HEMY B
JaNbHENLIEM.



lpepnoyntaitTe KOMNO3ULMIO
Hacnef0BaHMUIO

HacnepoBaHne — 3TO CaMblit NPOCTOM M ObICTPbIA CNocob
MOBTOPHOrO MCNOJIb30BAHUA KOAA MeXay Knaccamu. Y Bac ecTb
ABa knacca ¢ aybnupyrowmmca kopoM. CospanTe Ong HUX
06wwmin 6a30BbIM KN1AaCC U NepeHecuTe B Hero obuiee nosegeHue.
Yto mMoxeT 6bITb Npowe?

Ho Y HadienoBaHUda €CTib U I'Ip06f|eMbI, KOTOpbleé CTAHOBATCA
o4yeBMAHbIMM TOJIbKO TOrAa, Koraa nporpamMma yxe o6pocna
KnacCaMun, U USMEHUTb CUTYyaUUNIO OOBOJIbHO TAXENO. BoTt Heko-
TOPbIE N3 BO3MOXHbIX I'IpO6J'I€M C HacnegoBaHUEM.

lNogknacCc He MOXeT OTKasaTbCsl OT MHTepd)el‘ica unn peanu-
3auMun CBOero poauTena. Bbl BOMXKHBI 6y,EI,€Te peann3oBaTb BCE
a6CTpaKTHbIe METOAbl poauUTend, AaXe €CN OHU HE HYXHbl 414
KOHKPETHOro noaksacca.

I'Iepeonpep,en;m MeToabl poauTensd, Bbl AO/DKHbI 3a60TUTbCA O
TOM, YTOGbI He cnoMaTb 6a30Boe NoBeAeHUe cynepknacca. JT0
BaXKHO, Bedb MOAKMACC MOXET OblTb MCMONb30BaH B Nt06OM
Koae, pa60TaPOLLI,MM C cynepknaccoMm.

HacnepoBaHue HapyuaeT UHKancynauuio cynepkiacca, Tak Kak
noaknacCaM AOCTYNHbl AE€Tann poauTend. CyrlepKfIaCCbl MoryTt
CaMU CT1aTb 3aBUCMMbIMU OT NOAK/1IACCOB, HAaNpumep, ecin nNpo-
rPaMMUCT BbIHECET B CynepKnacC Kakme-T1o oblwme getanm noa-
Knaccos, 4Tobbl 06nerymTb AanbHenwee Hacneq0BaHMe.



Moaknaccbl CAULKOM TECHO CBAA3aHbI C poaouTeENbCKUM KNaCCOM.
JTloboe nsmeHeHue B poouTene MOXET C/I0OMaTb NoOBeAEHUE B
noaknaccax.

HOBTOpHOG MCMNOJIb30BaHME KOAa Yepe3 HacegoBaHNE MOXET
NMPUBECTU K pa3pacTaHUIO Uepapxmm Knaccos.

Y HacnenoBaHWa ecTb anbTepHaTUBA, Ha3blBaeMas KOMNO3uyu-
eli. Ecnn HacnepoBaHMe MOXHO BbIpa3uTb CIOBOM «SIBASIETCS»
(aBTOMOOMNL A8/155EMCS TPAHCMOPTOM), TO KOMMNO3ULMIO — C/0-
BOM «COLEPXUT» (aBTOMOOUNb codepxum fBUraTeNb).

ITOT MPUHUMN PACNpPOCTPAHSIETCS M HA arperaumio — bGonee
CBOOOAHbLIM BMA KOMMNO3ULUMM, KOTAA OBa OObEKTA SIBNSHOTCS
PaBHOMPABHbIMM, M HU OMUH U3 HUX HE YNPABNSET KU3HEHHBIM
umknoMm gpyroro. OueHuTe pasHuMLy: aBTOMOOMNIb codepmum u
BOAMTENS, HO TOT MOXET BbIMTU U NMepececTb B APYroi aBTOMO-
6unb MM BOOBLLE NOMTU NELKOM CaMoCmOosmesbHo.

MNpumep

MpennonoXxum, BaM HY>XXHO CMOAENMPOBaTb MOAENbHbIN psj
aBTonpoussoauTens. Y Bac ecTb sierkoBbie aBToMobunn u rpy-
30BMKU. [IpUYEM OHM ObIBAKOT C SNEKTPUYECKMM OBUIaTENEM U
C oBurateneM Ha 6eH3mHe. K TOMy e OHM OTIMYAKOTCA pexu-
MaMM HaBWUraumMu: eCcTb MOAENM C PYYHbIM YMpPaABJEHUEM U
aBTOMUIOTOM.



Transport

—

Truck Car
[: Electric Electric :]
Truck Car
CombustionEngine CombustionEngine
Truck Car
Autopilot Autopilot Autopilot Autopilot
Electric CombustionEngine CombustionEngine Electric
Truck Truck Car Car

HACJIEOBAHUE: paszsumue k1acco8 8 HECKOIbKUX NA0CKOCMsX (mun
2py3a x mun 0gu2amens x mun Hasu2auuu) npusooum K
KOMOUHAmMopHOMY 83pbi8y.

Kak BuauTte, Kbl TaKoM napameTp NpUBOAUT K YMHOXEHUIO
KosimyecTBa knaccoB. KpoMe Toro, BO3HMKaeT npobnema aoyb6-
NVPOBAHMA KOAQ, TaK KakK MOAKNACCbl HE MOryT HacnefoBaTb
HEeCKOJIbKUX poauTenein o4HOBPEMEHHO.

PewnTtb npobneMy MOXHO C MOMOLLBKD KOMMO3uumn. Bmecto
TOro, YT06bl 06BLEKTHI CAMU PEANU30BbIBAIN TO MU MHOE MOBe-
LleHWe, OHWM MOTYT AeNnernpoBaTtb ero Apyrum obbekTaM.

Komnosnumns paét BaM u apyroe npeumywectso. K npumepy,
Tenepb Bbl MOXeTe 3aMeHUTb TUN ABWUraTenss aBTomMobuns
NpsIMO BO BpeMS$i BbIMOMHEHUS MPOrpaMmbl, NOACTABMB B 0ObeKT
TpaHCNopTa ApYror 06beKkT ABuratens.



Transport

- engine
- driver

+ deliver(destination, cargo)

S\

«interface» «interface»
Engine Driver
+ move() + navigate()
2 2
| |
CombustionEngine Robot
] Human

l ElectricEngine

l

]

KOMIO3NLUMNA: paznuyHbie 8udbl pyHKUUOHAALHOCMU 8bI0€/EHbI 8

cobcmeeHHble uepapxuu Kaaccos.

Takas CTpyKTypa CBOMCTBeHHa natTtepHy Cmpamezus, 0 KOTO-

pOM MbI TOXXE NOroBopuM B 3TOM KHMre.



1.

MpuHumnbl SOLID

PaccMoTpuM eweé natb NPUHUMNOB NPOEKTUPOBAHMUS, KOTOPble
n3BecTHbl Kak SOLID. 3TM npuHumnbl Gbln BNepBble M3N0Xe-
Hbl Pobeptom MapTtuHoM B KHure Agile Software Development,
Principles, Patterns, and Practices®.

[ocTnyb TakoM NAKOHWUYHOCTU B HA3BAHWKU YAANOCh, UCMONb3YS
HeboNbWwy XUTpOCTb. [eno B ToM, uyTo TepMuH SOLID — 3T0
abbpeBunatypa, 3a Kaxaon OyKBOM KOTOPOM CTOUT OTAE/bHbIN
NMPUHLMN NPOEKTUPOBAHMS.

[naBHas uenb 3TUX NMpUHUNNOB — MOBbICUTb rMOKOCTb Ballen
APXUTEKTYPbI, YMEHbLUNTb CBA3AHHOCTb MEXAY €€ KOMMOHeHTa-
MU U 06N1erynTb NMOBTOPHOE MUCMNOJZIb30BaHME KOAa.

Ho, kak 1 BCE B 3TOM XXM3HW, COONOAEHME STUX MPUHLMNOB
MMeeT CBOH) LieHyY. 34eCb 3TO B OCHOBHOM BbIpPaXAETCS B YC/I0X-
HEeHMM KoAa nporpaMMbl. B peanbHOM XM3HWU, MOXanyw, HeT
Takoro Koga, B KOTOpoM 6bl cobntoganvcb BCe 3T NPUHLMNMLI
cpasy. [oatoMy noMHuTe 0 BGanaHce M He BOCMPUHUMANTE BCE
M3N0XEHHOE KaK A0rMy.

Agile Software Development, Principles, Patterns, and Practices:
https://refactoring.guru/ru/principles-book



https://refactoring.guru/ru/principles-book

S Mp1HUMN eAUHCTBEHHON OTBETCTBEHHOCTH

ingle Responsibility Principle

Y «knacca pomkeH ObiTb TONBKO OAMH MOTMB  ANd
M3MEHEHNA.

CrpemuTech K TOMy, YTOObl KaXKAbli Kacc OTBeYan TONbKO 3a
OLHY 4acTb (YHKLMOHANBHOCTM MNPOrpaMMbl, MNPUYEM OHa
[OMKHA OblTb MOMHOCTbI WMHKAMCYNMPOBAaHA B 3TOT KJjacc
(umTan, ckpbima 8Hympu Kaacca).

MpuHUMN eAMHCTBEHHOW OTBETCTBEHHOCTM MpefHa3HavyeH Ans
6opbbbl CO CNOXHOCTbIO. Koraa B BaleM MPUNOXKEHUM BCEro
200 cTpoK, TO AM3aMH Kak TakoBOM BOOOLLEe He HyxeH. [locTa-
TOYHO aKKypaTHO HanmcaTb 5-7 MeTonoB, U BCE ByaeT XopoLwo.
[MpobneMbl BO3HMKAMOT, KOrAa CMCTEMA PACTET U YBEIMYMBAETCS
B MacwTabax. Korga knacc paspacraercs, OH NpocTo nepecra-
€T nomewLaTbCcs B ronose. HaBurauma 3aTpygHsaeTcs, Ha rniasa
NONafakTCs HeHYXXHble AeTann, CBA3aHHbIe C APYrMM acnekToMm,
B pe3y/nbTaTe KOAMYeCTBO MOHSATUM HAaYMHAET NpeBblllaTb MO3-
rOBOW CTeK, U Bbl HAYMHAETE TepaTb KOHTPO/b HAA KOLOM.

Ecnu knacc penaeT CAMWKOM MHOTO Bellen cpasy, BaM Mpuxo-
ONTCA U3MEHATb ero Kaxabli pas, Korga ogHa U3 3TUX Bellen
nameHsetca. pu 3TOM eCcTb pUCK CNOMaTb OCTajibHble YacTu
Knacca, KOTopble Bbl AaXKe He NaaHMpOBanu Tporatb.



Xopolwo MMeTb BO3MOXHOCTb COCPEAOTOYMTLCA HA CNOXKHbIX
acrnekTax CUCTeMbl MO OTAENbHOCTU. HO ecnu BaM CTaHOBUT-
C CNOXHO 3TO AenaTb, NPUMEHSANTE MPUHUMN €AUHCTBEHHOWM
OTBETCTBEHHOCTU, pa3fensis BallM KNacChbl HA YacTu.

Mpumep

Knacc Employee WMeeT Cpa3y HECKOJIbKO MPUYMUH ONS U3Me-
HeHus. MNepBas cBsi3aHa C OCHOBHOM 3ajayen Knacca — ynpas-
NEHWEM OaHHbIMM COTPYAHMKA. HO ecTb M BTOpas: MU3MEHEeHMs,
CBA3aHHble C QopmMaTMpOBaHMEM OTYETA ANg nedyatn, OyayT
3aTparnBaTtb KacC COTPYLHMKOB.

Employee

-name

+ getName()
+ printTimeSheetReport()

JO: knacc compydHuka codepmum pazHOPOOHbIE NOBEOEHUS.

I'Ipo6neMy MOXHO pewnTb, BbIOENWMB OMNEPAUNIO MEYATU B
OTAEeNbHbIM Knacc.

TimeSheetReport Employee
F-->>| - name
+ print(employee) + getName()

[OCJIE: nuwHee nogedeHue nepeexano 8 COOCMBEHHbIU Kadacc.



MpuHUMN OTKPBITOCTH/3aKPbITOCTH
O pen/Closed Principle

Pacwmnpsivite Knaccol, HO He U3MEHANTE UX NepBOHAYaSIb-
Hbl KOA.

Crpemutecb K TOMy, 4TOObI KnacCbl ObiAM OTKPbITHI 419 pac-
WMPEHUS, HO 3aKpbITbl AN M3MeHeHus. [naBHas mpes 3Toro
MPUHUMMA B TOM, YTOObl HE NOMaTb CYLLEeCTBYHOLWMA KO, npu
BHECEHUWN U3MEHEHUI B NPOrpaMMy.

Knacc MOXHO Ha3BaTb OTKPbITbIM, €CIM OH AOCTYMNeH Ans pac-
wupeHus. Hanpumep, y Bac ecTb BO3MOXHOCTb pacCWMPUTb
Habop ero onepauui nnm 0ob6aBUTb K HEMY HOBbIE NMONS, CO34aB
COBCTBEHHbIM NoaKnacc.

B 70 xe Bpemsq, Knacc MOXHO Ha3BaTb 3aKPbITbIM (a NyyLle CKa-
3aTb, 3KOHYEHHbIM), €CNN OH TFOTOB A1 MCMOMb30BaHUS OpY-
TMMKM KnaccamMu. DTO O3HA4aeT, YTo MHTepdeMnc Knacca yxe
OKOHYaTeNbHO OnpeaenéH u He ByaeT U3MeHATbCS B ByayLueMm.

Ecnum knacc yxxe 6bi1 HanucaH, ogobpeH, NPOTECTMPOBAH, BO3-
MOXXHO, BHECEH B OMBAMOTEKY M BKJTHOUYEH B MPOEKT, NOC/IE 3TOro
NbITaTbC MOAMGMUULMPOBATL €r0 COAEPXKMMOE HEXENaTeNbHO.
BMecTo 3TOro Bbl MOXETE CO34aTh NOAKNACC M PACLLUMPUTL B HEM
6a3oBoe MOBeAEeHME, HE M3MEHSAS KOL pOAMTENbCKOrO Knaacca
Hanpamyto.



Ho He cTouT cnepoBaTthb 3TOMY npuHUnny 6YKBaf|bH0 ONAa Kax-
[0ro nsmeHenus. Ecnm sam HY>XHO UCMPpaBUTb 0LIJVI6Ky B nMCXoAa-
HOM KJiacce, NpoCTto BO3bMUTE U cpoenanTe 3710. HeT cmbicna
pewaTtb np06neMy poouTena B go4epHeM Knacce.

Mpumep

Knacc 3aka3oB MMeeT MeTon pacyéTa CTOMMOCTM A0CTaBKM,
NPUYEM CNoCobbl JOCTaBKM «3aLMTbl» HEMOCPEACTBEHHO B CaM
mMeTosa. Ecnv BaM HyxHo 6yaeT 006aBuTb HOBbIM CNocob AoCTaB-
KW, TO NPUAETCA TporaTb BeCb KNacc Order .

if (shipping == "ground”) {

Order // becnnatHo ans 60/blIMX 3aKa30B.
- if (getTotal() > 100) {
- lineltems e
- shipping }

// $1.5 3a kunorpamm, Ho He MeHbLie $10.

& el return max(10, getTotalWeight() * 1.5)

+ getTotalWeight() }
+ setShippingType(st)
+ getShippingCost() if (shipping == "air") {
+ getShippingDate() // $3 3a Kunorpamm, Ho He MeHblue $20.
return max(20, getTotalWeight() * 3)
}

Z0: kod knacca 3akaza HyxHo 6ydem u3mMeHsmMb npu 0obasneHuU HO8020
cnocoba docmasku.

lpobnemMy MOXHO pewuTb, eCnn NpuMeHnTb nattepH Cmpame-
2us. [lng 3TOro HYXXHO BbIAENUTb CNOCOObI AOCTAaBKM B COOCTBEH-
Hble KNaccbl C 06WHUM UHTEpdENCcoMm.



Order

- lineltems «interface»
- shipping: Shipping O—> Shipping
+ getTotal() ' + getCost(order)
+ getTotalWeight() + getDate(order)
+ setShippingType(shipping)
+ getShippingCost() A
+ getShippingDate() oottt fmmmmmes .
] 1
Ground Air
return shipping.getCost(this)
+ getCost(order) + getCost(order)
+ getDate(order) + getDate(order)

// becnnatHo ans 60/bLIMX 3aKa30B.
if (order.getTotal() > 100) {
return O

}

// $1.5 3a kunorpamm, Ho He MeHbLe $10.
return max(10, order.getTotalWeight() * 1.5)

[MOCJIE: Hosble cnocobbl docmasku MoxHo 0ob6asums, He mpo2as
K/1acC 3aKa3o8.

Tenepb npu pobaBneHWn HOBOro CnNocoba AOCTAaBKU HYXHO
OyneTr peanu3oBaTb HOBbIM KNacCc MHTepdernca AO0CTaBKM, He
Tporasi kKnacc 3akasoB. O6bekT cnocoba AOCTaBKM B KNacC 3aka-
3a 6yaeT nogaBaTh KNMEHTCKMI KOA, KOTOPbIM paHblue yCTaHaB-
NvMBan cnocob A0CTaBKM NPOCTOM CTPOKOM.

BoHyc 3TOro peweHus B TOM, YTO PacYyéT BpPEMEHM M AaTbl
[LOCTaBKM TOXE MOXHO MOMECTUTb B HOBbIE K/IACChl, MOBUHYSCb
MPUHUMMY €AUHCTBEHHOM OTBETCTBEHHOCTMU.



MpuHumn noacraHosku Jiuckos
L iskov Substitution Principle*

Mogknaccbl AOMKHbI AONONHATL, @ HE 3aMellaTb noeeae-
Hue 6a30BOro Knacca.

Crpemutecb €C034aBaTb MOAKAACCHI TaKMM 00pa3oM, 4ToObl MX
06BbEKTbI MOXHO 6b110 Bbl NOACTABNATL BMECTO 06bekToB 6a3o-
BOr0O KNacca, He NoMas npu 3TOM (YHKUMOHANbHOCTU KIMEHT-
CKOro Koza.

MpuHUMN NOACTAHOBKM — 3TO psiA NPOBEPOK, KOTOPbIE MOMOra-
0T NpeackasaTb, OCTAHETCS M MOAKNACC COBMECTUM C OCTallb-
HbIM KOAOM MPOrpamMmbl, KOTOPbIM A0 3TOrO ycnewHo pabotan,
MCcnonb3yss 0bbekTbl 6a30BOro Knacca. IT0 0COOEHHO BaXHO
npu paspaboTke GubAMoOTEK M HperMBOPKOB, KOrAa BalLM Knac-
Cbl MCNONb3YHTCA APYTUMU NIIOABMU, U Bbl HE MOXETE NOBAUATD
Ha YY>KOM KJIMEHTCKMIA Koa, Aaxke ecnn Bbl xoTenu.

B otnnume ot Apyrnx npuMHUMNOB, KOTOpble onpeaeneHbl OYeHb
CBOOOAHO M UMEKT Maccy TPaKTOBOK, MPUHUMM NOACTAHOBKM
nmeeT psg GopManbHbiX TpebOBaHMI K MOAKAACCAM, @ TOUHEE,
K nepeonpenenéHHbIM B HUX MeToAaM.

MpuvHuMn Has3BaH B 4Yectb bapbapbl JIMckoB, KoTOpas BnepBble
chopmynumpoana ero 1987 ropy B pabote Data abstraction and hierarchy:
https://refactoring.guru/liskov/dah



https://refactoring.guru/liskov/dah

Tunbl napaMeTpoB MeTOAA NOAKACCA AO/KHbI C08NAOAMb UNK
6bITb 6o/1€€ AGCMPAKMHBIMU, Y€M TUMbl NApaMeTpoB 6a30BOro
MeToAa. [JoBoNbHO 3anyTaHHO? PaccMOTpuMM, Kak 3To paboTaeTt
Ha npuMepe.

o ba3oBbIM Knacc coaepXuT MeTtond feed(Cat c) , KOTOPbIA
yMeeT KOPMUTb AOMALIHMX KOTOB. KNMEHTCKMI Kog, 3TO 3HaeT
n BCerga nepenaéT B MeToq, KoTa.

o Xopowo: Bbl co3zganu noaknacc v nepeonpenennnm MeTos
KOPMEXKM Tak, u4TOObl HaKOpMWUTb JNilo6oe XKMBOTHOE:
feed(Animal c) . ECAM noacTaBUTb 3TOT NOAKAACC B KMEHT-
CKMI KOA, TO HUYEro CTPaLIHOro He NPoM30MAET. KNMeHTCKui
Ko MoacT B METOA KOTa, HO MeToh YMeeT KOpMWTb BCeX
YXMBOTHbIX, MO3TOMY HaKOPMUT M KOTa.

o [lnoxo: Bbl co3ganu gpyron noAknacc, B KOTOPOM MeETOA,
yMeeT KOPMUTb TONbKO OeHranbCKyw mnopoay KoToB (Moa-
Knacc KoToB): feed(BengalCat c) . YTo ByAeT C KAMEHTCKUM
kogoM? OH BCE TaK ke nogact B Metog 0bblyHOro kota. Ho
MeTOA, yMeeT KOPMUTb TONIbKO BeHranoB, NO3TOMY He CMOXeT
oTpaboTaTb, CNOMaB KJIMEHTCKUI KOA,

Tun Bo3BpalLaemMoro 3Ha4eHUs MeToaa NOAKACCa AOMKEH Co8-
nadame unu 6bITb NOOMUNOM BO3BPALLAEMOrO 3HaYeHns 6aso-
BOro MeToAa. 34eCb BCE TO Xe, YTO M B NPeAbIAYLEM MYHKTE, HO
HaobopoT.

o ba3oBbin MeToA: buyCat(): Cat . KNIMEHTCKMIM KOA, OXMOAET
Ha BbIxoae NtHOro AOMaLIHEero KoTa.



o Xopowo: MeToa nogknacca: buyCat(): BengalCat . KnueHT-
CKMI KOA MnonyymT GEeHranbCKoro KoTa, KOTOPbIM sBAseTcs
[OMALUHUM KOTOM, NO3TOMY BCE ByaeT XopoLo.

o lMnoxo: Meton nogknacca: buyCat(): Animal . KnueHTCKuM
KOZ C/IOMAeTcsl, TaK KakK 3TO HEMOHSATHOE XXMBOTHOE (BO3MOX-
HO, KPOKOAMM) HE NOMECTUTCS B ALLMKe-NepeHoCcKe ANs KoTa.

EWE oamMH aHTM-NpuMep M3 MuUpa $3blKOB C AMHAMUYECKOM
TMNM3aumen: 6a3oBbi MeToA BO3BpALLAET CTPOKY, a mepeonpe-
DEeNEHHbIM MeTod, — YMcho.

Metoa He ponmKkeH BblIGpacbiBaTb MCKIKYEHUS, KOTOPblE€ He
CBOMCTBEHHbl 6a30BOMYy MeToAy. TuMbl UCK/KYEHUN B nepe-
onpenenéHHOM MeTode AO0MKHbl COBMaaaTb MM ObiTb NOATU-
NamMn UCKIHOYEHWUIA, KOTopble BblOpacbiBaeT 6a30Bbii METOA,.
bnokn try-catch B KJIMEHTCKOM KOAE HauUeneHbl Ha KOHKpET-
Hble TUMbl UCKNKOYEHUM, BbiOpacbiBaeMble 6a30BbIM METOAOM.
[Mo3TOMYy HeoXMnAaHHOe UCKYeHMe, BbIOpOLIEeHHOe NoaKnac-
COM, MOXET MNPOCKOYMTb CKBO3b 0OPABOTUMKM KIMEHTCKOrO
KoZa 1 0bpyLmnTb NporpaMmy.

B 601blIMHCTBE COBPEMEHHDBIX S13bIKOB MPOrPaMMMPOBa-
HUs, 0COBEHHO CTPOro TMNU3NPOBaHHbIX (Java, C# u gpy-
rMe), NepeyncneHHble OrpaHMYeHus BCTPOEHbI MpsSIMO B
koMnunaTtop. [o3ToMy Bbl NONPOCTY He CMOXeTe cobpaTb
MpOrpammy, HapyLIUB UX.



MeTton He poMmKeH yxecrouyatb nped-ycnosus. Hanpumep,
6a30BbIM MeToA, paboTaeT C napaMeTpoM TMna int . Ecav nop-
Knacc Tpebyet, 4Tobbl 3Ha4YeHMe 3TOro mapameTpa K TOMY e
6b110 6onblIe Hyns, TO 3TO yXecToyaeT npenycnosus. KnueHt-
CKMM KOO, KOTOpbIM A0 3TOr0 OTAIMYHO paboTan, nogasas B
MeTOA, HEeraTUBHbIE YNCNa, Tenepb CIOMaeTcs Npu paboTe ¢ 06b-
eKTOM nogknacca.

Metopa He pomkeH ocnabnatb nocm-ycnosus. Hanpumep, 6a3o-
BbIi MeTon, TpebyeT, 4Tobbl MO 3aBepLIeHMI0 MeToda BCe MofA-
KNH4YeHUss K 0ase [AaHHbIX OblM  3aKpbITbl, @ MoAKnacc
OCTaBNS€T 3TM MOAK/IOYEHUS  OTKPbITbIMM, 4TOObI MOTOM
NMOBTOPHO MCMNONb30BaTb. HO KNMEHTCKMIM Kop 6a30BOro knac-
ca Hmyero 06 3ToM He 3HaeT. OH MOXeT 3aBepLIUTb MPOrpaMMmy
Cpa3y nocJie BbiI30Ba MeTOAA, OCTaBMB 3aMyLLEHHbIE NPOLLEeCChI-
npu3paku B CUCTEME.

MHBapuaHTbl Knacca AO/MKHbI OCTaTbCcA 6e3 u3MeHeHui. MHBa-
PUAHT — 3TO HAbop YC/I0BMI, MPU KOTOPbIX OOLEKT MMeeT
CMbIC. HanpuMep, MHBapMaHT KOTa — 3TO HaNMuME YeTbIpEX
nan, XBOCTa, CMOCOBHOCTb MypyaTb M npouee. MHBapuaHT
MOXET ObITb OMMCAH He TONMbKO AIBHbIM KOHTPAKTOM MM Npo-
BEPKaMM B METOAAX K/lacca, HO U KOCBEHHO, HanpuMep, HHUT-
TeCTaMu UNIU KIMEHTCKMM KOLOM.

JToT MYHKT npoue BCEro HapywuTb Npn HacnenooBaHUM, TakK Kak
Bbl MOXKETE NOMNPOCTy HE NMoA03peBATb O KAKOM-TO U3 YCﬂOBMﬁ
MHBapPUaHTa CNIOXKHOIO Kracca. MpoeanbHbIM B 3TOM OTHOLLEHUMU



6bin 6bI NoaKnace, KOTOprVI TONIbKO BBOAUT HOBble METOAbI U
non4d, He NpuKacasdacb K nNongam 6a30Boro knacca.

Moaknacc He AONXKEH U3MEHATb 3HAYEeHUSI NPUBATHbIX Monein
6a30B0ro Kiacca. 70T NYHKT 3BYYUT CTPAHHO, HO B HEKOTOPbIX
A3blKax AOCTYN K NPUBATHbIM MOASIM MOXHO MONYYUTb Yepes
MexaHu3M pednekcun. B HekoTopbix Apyrnx s3bikax (Python,
JavaScript) 1 BOBce HeT ECTKOW 3aLLMTbl NPUBATHbLIX MONEN.

Mpumep

YT06bI 3aKpbITb TEMY MpUHUMNA NOACTAHOBKM, OaBanTe pac-
CMOTPUM NpUMeEp Heyaa4YHOM Mepapxmm KNacCoB SOKYMEHTOB.

Document Project
- data <—¢@p| - documents
- filename foreach (doc in documents) {
* openAll() doc.open()
+ open() + saveAll() }
+ save()
% foreach (doc in documents) {

if (!doc instanceof ReadOnlyDocument)
ReadOnlyDocument doc.save()

}

}

+ save()

throw new Exception(“Unable to save read-only file.®)

J0: nodknacc «o0bHynsem» pabomy 6a308020 Memoada.



MeTop, coxpaHeHusi B nogknacce ReadOnlyDocuments BblOpO-
CUT UCK/IIOYEHUE, ECNIU KTO-TO MOMbITAETCS BbI3BATb €r0 METO.,
CoXpaHeHus. ba3oBbii MeTod HEe UMeeT TaKoro OrpaHU4YeHums.
MN3-3a 3TOr0 KAMEHTCKMI KOA, BbIHYXXAEH NPOBEPATb TUM AOKY-
MeHTa Npu COXPAHEHUWN BCEX LOKYMEHTOB.

[pu 3TOM HapylwaeTca eweé u NpUHLKMN OTKPbITOCTU/3aKPbITO-
CTU, TaK KaK KJIMEHTCKMM KOA, HAaUYMHAET 3aBUCETb OT KOHKpET-
HOrO Knacca, KOTOpbIM HeNb3s 3aMEeHUTb Ha APYrol, He BHOCSH
M3MEHEHWUIM B KIIMEHTCKMI KOA.

Document Project
- data < @ allDocs
- filename - writableDocs
foreach (doc in allDocs) {
+ open() + openAll() doc.open()
+ saveAll() }
foreach (doc in writableDocs) {
WritableDocument doc.save()

}

+ save()

MOCJIE: nodknacc pacwupsiem 6a308bili K1ACC HOBbIM NOBEOEHUEM.

lpobneMy MOXHO pewnTb, MNepenpoeKkTMPOBaB WEpPaAPXMI0
KnaccoB. ba3oBbIM KNAacC CMOXET TOMbKO OTKPbIBaTb AOKYMEH-
Tbl, HO He COXpaHATb MX. [logknacc, KOTopbIi Tenepb bymer
Ha3blBaTbCsA WritableDocument , paclUMPUT NOBEAEHUE POAMU-
Tens, N03BOJINB COXPAHATb LOKYMEHT.



I MpuHuun pazaeneHus uxtepdeiica

nterface Segregation Principle

KnueHTbl He [OMXHbI 3aBUCETb OT METOA0B, KOTOpbl€ OHU
HE UCNOJIb3YIOT.

Crpemutecb K TOMY, 4TOObl MHTepdencbl OblIM AOCTATOYHO
y3KMMM, 4YTOObl KnaccaMm He nNpuUXOAMNOCh pPeann30BbIBATH
136bITOYHOE NoBeaeHuMe.

MpuHUMN paspeneHns nHTepdencoB roBOPUT O TOM, YTO CIIMULL-
KOM «TOJNICTblEe» MHTEpderCbl HeobXxoaMMO pas3gensTb Ha bonee
ManeHbkue u cneunduyeckne, 4tobbl KAMEHTbl ManeHbKUX
MHTEpdENCoB 3HaANM TONbKO O MeToAax, KoTopble Heobxoam-
Mbl MM B pabote. B utore npu nsmMeHeHnn metona uHtepdemn-
Ca He [O0/MKHbl MEHSATbCS KAWEHTbl, KOTOpble 3TOT MEeToh He
MCMOMb3YHOT.

HacnepoBaHwe no3BonsieT KNaccy MMeTb TONbKO OAMH Cynepk-
Nacc, HO He OrpaHMYMBaEeT KONUYeCTBO MHTepdencoB, KOTopble
OH MOXeT peann3oBaTb. boNbWKUHCTBO 06bEKTHBIX S13bIKOB NPO-
rpPaMMMPOBAHMSA MO3BONAKOT KNacCcaM peann3oBblBaTb Cpasy
HEeCKO/IbKO MHTep(dENCcoB, NO3TOMY HeT HYX[Abl 3aTajkKMBaTb B
BaW MHTepdenc bonblue NoBeaeHU, YeM OH Toro TpebyeT. Bbl
BCErga MoXeTe NPUCBOUTb KACCY Cpa3y HECKOJIbKO MHTepden-
COB MOMeHblLe.



Mpumep

cepBuncos.

NpOoeKTUpOoBanca uHTepdenc dyayLmx Knaccos.

«interface»
CloudProvider

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(region)

+ getCDNAddress()

Amazon

Dropbox

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(region)

+ getCDNAddress()

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(region)

+ getCDNAddress()

MNpepncraBbTe 6UBNMOTEKY ANg paboTbl ¢ 06naYHBIMKM NpoBanae-
pamu. B nepBon BepcumM OHa nopaepxkuBana Tonbko Amazon,
MMelLWmi NOMHbIM Habop obnauHbix ycnyr. Micxoas w3 HUX U

Ho no3sxe cTano QCHO, 4TO MOAy4MBLINIACS UHTEepdenc obnau-
HOro npoBaraepa CIMWKOM LWMPOK, TaK Kak eCTb Apyrve npo-
BaMAepbl, peanusylowme TONbKO 4acTb M3 BCEX BO3MOXHbIX

Het
peanusauuu.

J10: He 8ce KnueHmMel MO2ym peanu308ams onepauyuu uHmepgedica.



YT06bI HE MNOAMTL KNacCbl C MYCTOM peanu3auuen, pasayTbii
NMHTEpHENC MOXHO pa3buTb Ha yactu. Knaccol, KoTopble Gbiin
CNocobHbl peanu3oBaTb BCE OMepauMu CTaporo MHTepdenca,
MOryT peanu3oBaTb CPa3y HECKONbKO HOBbIX YaCTUYHbIX

NHTEepGhencos.
«interface» «interface» «interface»
CloudHostingProvider CDNProvider CloudStorageProvider
+ createServer(region) + getCDNAddress() + storeFile(name)

+ listServers(region) + getFile(name)

1
ll R4
\
\ [ 7 !
]
[}

Dropbox

Amazon

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(region)
+ getCDNAddress()

+ storeFile(name)
+ getFile(name)

MOUIE: pazdymesili uHmepdgelic pazbum Ha yacmu.



lNpuHuMN MHBEpCMM 3aBUCMMOCTEN
D ependency Inversion Principle

Knaccbl BEpXHMX YPOBHEN He JOMXHbl 3aBUCETb OT KNnac-
COB HWXHMX ypoBHen. O6a f0MKHbI 3aBMCETbL OT abCTpak-
umi. ABCTpakuMM He [OOMKHbl 3aBWUCETb OT AeTanew.
[letanun foNXHbI 3aBUCETb OT abCTpaKLMMA.

O6bI4HO NPU NPOEKTUPOBAHUM NMPOrPAMM MOXKHO BbILENUTD [BA
YPOBHS KNaccoB.

Knaccbl HUXKHero ypoBHs peanun3syoT 6a3oBble onepauum Bpoae
paboTbl C AUCKOM, Nepeaayn AaHHbIX MO CETU, MOAKIYEHNS K
6a3e oaHHbIX M Mpoyee.

Knaccbl BbICOKOrO YPOBHSAI COAEPXKAT CNOXHYK OM3HEC-NOrUKY
MporpamMMbl, KOTOpasi ONMMPAETCs Ha KNACCbl HU3KOMO YPOBHS
AN1s1 OCYLLECTBNEHUS BOlee NPOCTbIX ONepaLmii.

3a4acTyto Bbl CMepBa NpoOeKTUpYyeTe KIACChl HUXKHErO YPOBHS, a
TOJIbKO NOTOM BepéTech 3a BEpXHUI ypOBEHb. [Tpn TakoM noa-
X0[e Knaccbl BU3HEC-NOrMKU CTAHOBATCS 3aBUCMMbIMUK OT Bonee
NMPUMUTMBHbBIX HM3KOYPOBHEBbLIX KnaccoB. Kaxaoe nameHeHue
B HM3KOYPOBHEBOM KJjlaCCe MOXET 3aTPOHYTb KacCbl BU3Hec-
NOTUKK, KOTOPbIE €ro MCMOb3YHOT.

[MpUHUMN WMHBEPCUM 3aBUCMMOCTEM nNpeaniaraet WU3MeHUTb
HanpaBneHue, B KOTOPOM NPOUCXOAUT NPOEKTUPOBAHMUE.



[na Hayana BaM HYXHO onucaTb UHTEP(ENC HU3KOYPOBHEBBIX
onepaumi, KOTOpble HYXXHbl K/TAacCy BU3HEC-NOTUKMU.

JT0 NO3BOAMUT BaM yOpaTb 3aBUCMMOCTb Knacca BusHec-noruku
OT KOHKPETHOro HM3KOYPOBHEBOrO KJIACCa, 3aMEHMB €€ «Msr-
KOM» 3aBMCMMOCTbIO OT MHTepdenca.

Hu3KoypoBHEBbIN KNacc, B CBOK oyepenb, CTAaHET 3aBUCUMbIM
OT UHTepdelica, onpeaenéHHoro 6U3HeC-NoOrnKomn.

anHLI,VII'I MHBEPCUU 3aBMCUMOCTEN YacTo MAOET B HOry C npuH-
umMnom OTKprTOCTM/3aKprTOCTMI Bbl CMOXETE paCWnNpATb HU3-
KOypoBHEBbIE KNaCCbl M UCNOJIb30BaTb UX BMECTE C KNnaCCaMu
OU3HEC-N0rMKK, He N3MEHSS KoA, NOCNeaHUX.

Mpumep
B 3TOM npumepe BbICOKOYPOBHEBLIM KnacC (GpopMMpPOBaHUS

OHOOKETHbIX OTYETOB HanpamMyro UCnonb3yeT Krnacc 6a3bl gaH-
HbIX 014 3arpy3kn U COXpaHeHUA CcBOEMN MHq)OpMaLI,VIM.

Beicokuti yposeHs Huskul yposeHb
MySQLDatabase
BudgetReport
- database
+ insert()
+ open(date) + update()
+save() + delete()

A0: 8bICOKOYPOBHEBBIL KACC 3a8UCUM 0m HU3KOYpOBHEBOZO.



Bbl MoXxeTe mcnpaBuTb NpobneMy, CO34aB BbICOKOYPOBHEBbIN
uHTEpdENC ANa 3arpy3ku/CoOXpaHeHust OaHHbIX M MPUBSA3aB K
HEeMy K/JacC OTYETOB. HM3KOYpOBHEBbIE KNACChl AOMKHbI pea-
NM30BaTb 3TOT MHTEpdENC, YToBbl MX 0ObEKTbI MOXHO 6blIO
MCNONb30BaTb BHYTPU 0ObEKTA OTYETOB.

Bbicokuti yposeHb
Abcmpakyus
BudgetReport «interface»
Database
- database >
+ insert()
+ open(date) + update()
+ save() + delete()
|===-=--- e e 1
: :
MySOL MongoDB
+ insert() + insert()
+ update() + update()
Huskudl yposens | |+ delete() + delete()

TOCJIE: HU3KOYpOoBHe8ble KAacchl 3a8Ucam om
8bICOKOYpO8Hesoll abcmpakyuu.

TakMM 06pa3oM, MeHseTCs HanpaBfieHWe 3aBMCMMOCTU. Ecnm
paHblle BbICOKMA YPOBEHb 3aBMCEN OT HUM3KOro, TO cenyac BCE
Haob0pOT — HU3KOYPOBHEBbIE KNIACChI 3aBUCAT OT BbICOKOYPOB-
HeBOro nHTepdenca.



KATANIOI
NATTEPHOB



Mopoxpalowwme naTTepHbl

o™ NaTTEPHbI OTBEYAIOT 34 y,El,06HOG n 6esonacHoe co3gaHue
HOBbIX 0OBEKTOB MM AAXeE LEeNbiX CEMENCTB 0ObEKTOB.

I

ﬁ% (MabpuuHbIi MeTOp,

Factory Method

T

Onpegpenset 06wmit MHTepdenc ansg co3gaHus 06beKTOB B Cynepk-
nacce, No3Boass NOAKNACCAM M3MEHSTb TUM CO34aBaeMbiX 0Obek-
TOB.

A6crpakTHas dabpuka

nn= Abstract Factory

ik
|

[No3BonsieT co3gaBaTh CEMENCTBA CBSI3AHHbIX 0ObEKTOB, He npueAa-
3bIBafdCb K KOHKPETHbIM KJ/laCCaM C030aBaeMbIX 06BLEKTOB.



Crpoutenb
Builder

Mo3BonsieT co3naBaTh C/I0XKHbIE 0OBEKTHI MOLLArOBO. CTpOl/ITe)'Ib
[AET BO3MOXHOCTb MCNOMb30BATb OAMH W TOT Xe KOA, CTpOUTENDb-
CTBa 414 nony4eHna pasHbiX I'Ipe,EI,CTaBJ'IeHIAVI 06bEKTOB.

MpoTtoTun

Prototype

MNo3Bonsiet KOMMpoBaTb 00beKTbI, HE BAABAACH B I'IO,EI,pO6HOCTI/I
nX peanunsayun.

ﬂ OanHouka
lﬂ ﬂ' Singleton

[apaHTMpYET, 4To Y KJacca ecTb TObKO OMH 3K3EMMIApP, U Npeno-

CTaBNAET K HeMy rMobanbHy0 TOUKY AOCTYNa.
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MABPUYHDIN
METO[,

Takxe uzsecmeH Kkak: BupmyansHbili KoHcmpykmop, Factory Method
®abpuuHblii  MeTOA — 3T0  MOPOXAAOWMM  NaTTepH
NPOEKTUPOBAHMS, KOTOPbIM onpenenseT obwmi nHtepdenc ans
CO30aHMS 0ObEKTOB B Cynepkiacce, MNO3BOAsS MOAKNACCaM

M3MEHATb TN CO34aBaEMbIX 0ObEKTOB.



@ Mpobnema

MpencTaBbTe, YTO Bbl CO34AETE MPOrpaMMy YMnpaBfeHUs Tpy-
30BbIMK NepeBo3kaMu. Cnepea Bbl pacCUUTbIBAETE NEPEBO3UTD
TOBapbl TOMIbKO Ha aBTOMOOMASAX. [03TOMY Becb Baw Ko pabo-
TaeT C 06beKTaMM Knacca [pys3osuk .

B kakon-ToO MOMeHT Bawa nporpamMMma CTaHOBUTCA HACTOJIbKO

M3BECTHOM, YTO MOPCKME MEepPeBO3UYMKM BbICTPAMBAKOTCS B OYe-
peab M npocaT [o6aBuUTb MNOAAEPXKKY MOPCKOWM NOrMCTUKU B

LogisticsApp @@

nporpammy.

Lobasume Hoselli Knacc He Mak-mo npocmo, ec/iu gecob K00 yxe 3ae43aH
HA KOHKpemHble K/1accsol.

OT1nnyHble HoBOCTKM, nNpaBaa?! Ho kak HacyéT kopa? bonblwas
YaCTb CYLECTBYHOLWErO KOAA XXECTKO NpMBSI3aHa K Kaaccam
Fpy3osukos . YTOObI £OOABWTL B MPOrpamMMy KacCbl MOPCKUX
Cynos , MOHAZOOMTCS mepenonatuTb BCHO nporpammy. bonee
TOro, €C/1M Bbl MOTOM pelmnTe A06aBMTb B NPOrpamMMmy eLuLé oamH
BMA, TPAHCNOPTA, TO BCHO 3Ty paboTy NpuAETCS NOBTOPUTD.



B uTore Bbl NonyunTe yXKacarowmii KO, HAMONHEHHbIW YCIOBHbI-
MW onepaTopamu, KOTOpble BbIMOMHAT TO MM MHOE AEUCTBME,
B 3aBMCMMOCTM OT KNacca TpaHcnopTa.

PewieHue

MatTepH ®abpuyHbIM METOA NpeanaraeT Co34aBaTb 0ObEKTbI HE
HanpsaMyo, UCNONb3ys ONepaTop new , @ Yepes BbiI30B 0COH0Oro
¢abpuyHozo meToaa. He nyrantecb, 06bekTbl BCE paBHO OyayT
CO34aBaTbCA NpY MOMOLLM new , HO AenaTb 310 byaeT dhabpuu-
Hbl MeToa,

Logistics

+ planDelivery() Transport t = createTransport()

+ createlransport()

A

;;\@x

return new Truck()

RoadLogistics

SeaLogistics

+ createTransport()

+ createTransport()

/-\JH P

return new Ship()

lodknaccel Mocym U3MeHsaMms Kiaacc co30dasaembix 06beKmMos.

Ha nepBbiit B3rnsg, 370 MOXET NOKa3aTbCs 6€CCMbICIEHHbIM: Mbl
NPOCTO NEepeMecTU/IN Bbl30B KOHCTPYKTOPAa M3 OLHOr0 KOHLA
nporpaMmsl B Apyron. Ho Tenepb Bbl CMOXETe nepeonpenenmTb
$habpuuHbIM MeTOA, B NoaKnacce, 4Tobbl U3SMEHUTb TUN CO3aBa-
e€MOro npoaykra.



YT106bI 3Ta CcMcTEMa 3apaboTana, BCce BO3BpalLlaeMble 0ObEKTDI
[OMKHbI UMETb 00WmMi nHTepdenc. MNoagknaccsl cMOryT Npoms-
BOOMTb OOBLEKTbI Pa3fIMYHbIX K/1ACCOB, CNeaylWwnX OLHOMY U
TOMY Xe UHTepdency.

«interface»
Transport
+ deliver()
l""-"L ----- 1
H H
Truck Ship
[ocTtaBuTb [ocTtaBuTb Ha
rpy30BMKOM MO cyaHe no
cywe. + deliver() + deliver() Moplo.

Bce 06vekmbi-npodykmel 00/HHbI UMeMb 006wuli uHmepgetic.

Hanpumep, knaccbl Tpysosuk M CyaHo pPeanm3yT UHTEp-
denc TpaHcnopt C METOAOM poctaBuTb . KaXKAablM M3 3TUX
KN1acCoB peanusyeT MeToA No-CBOEMY: rPy30BMKM BE3YT rpy3bl
no 3emne, a cyaa — no mopt. MabpuyHbii MeTon B Knac-
ce [opoxHouJlorucTuku BepHéT O6beKT-rpy3OBMK, a Knacc
Mopckoiflornctukn — OOBEKT-CYAHO.



RoadLogistics

e

)

AN
=
)

Sealogistics

loka ece npodykmsi peanusyrom obujuli uHmepagelic, ux 06beKMbl MOXHO

83AUMO3AMEHSIMb 8 K/IUEHMCKOM KoOe.

Ons knneHTa (baﬁpW—lHOI'O METOAa HET pa3HULbl MeXay 3TUMU

0b6bekTaMM, TaK KakK OH 6y,£I,ET TPaKTOBATb UX KakK HeKnmn

abCTpaKTHbIM  TpaHcnopT .

[lng Hero B6yaeT BaXHO, YTOObI 0OBLEKT MMEN METOA, mocTaBuThb
a KakK KOHKpPETHO OH paboTaeT — He BaXHO.




52 CTpykTypa

Product p = createProduct()

p.doStuff()
3
Creator 1
«interface»
- - Product
+ someOperation() >
+ createProduct(): Product + doStuff()
4 jum———— -4' ---- 1
| I : :
ConcreteCreatorA ConcreteCreatorB Concrete 2 Concrete
4 ProductA ProductB

+ createProduct(): Product + createProduct(): Product

return new ConcreteProductA()

1. MNpopykr onpepenseTr obwmi MHTepdenc obbekToB, KOTOpblie
MOXET NPOM3BECTM CO34aTeNb U ero NOAKIACCHI.

2. KoHKpeTHble NpoAyKTbl COAEPXAT KOA, Pa3/IMYHbIX NMPOAYKTOB.
MpoaykTbl ByayT OTAMYATLCS peanu3auuen, HO MHTepdenc y
HUX BypeT o6LWwmN.

3. Cospatenb obbsiBngeT HabpuyHbIM METOA, KOTOPbIM [0/MKEH
BO3BpalLaTb HOBble 06bEKTbl NPoAyKTOB. BaxkHO, 4ToObI TWN
pe3ynbTata CoBNagan ¢ 06wmM nHTephencom NnpoayKToB.

3avacTyto ¢dabpuyHbin MeToa 06bsABAAIOT abCTPaKTHLIM, YTOObI
3aCTaBuTb BCE NOAK/IACCHI peann3oBaTtb ero no-csoemy. Ho oH
MOXEeT BO3BPALLATb U HEKMI CTAHOAPTHbIA NPOLYKT.



HecmoTps Ha Ha3BaHWe, BaXKHO MOHMMATb, YTO CO34aHMeE Npo-
[YKTOB He fBNSeTCA eOMHCTBEHHOW GyHKUMen co3patens.
O6bI4HO OH COAEPXMT U APYror MoNe3sHbli Kob paboTsbl C Npo-
AYKTOM. AHanorug: 6onbwas codTBepHas KOMMAHUS MOXeT
MMETb LEHTP MOArOTOBKM NPOrpaMMUCTOB, HO OCHOBHas 3a4a-
4a KOMMAHWM — CO3[4aBaTb NPOrpaMMHbIE MPOAYKTbI, & HE rOTO-
BUTb NMPOrpaMMUCTOB.

KoHKpeTHble co3paTenn Mo-CBOEMY peanusyloT (abpuuHbIi
METOZ, MPOM3BOAA TE UMIU MHbIE KOHKPETHbIE NMPOAYKTbI.

(MabpunuHblii MeTond He 0653aH BCE BpeMs CO34aBaTb HOBble
06beKTbl. Ero MOXHO nepenucath Tak, 4To6bl BO3BpaLLaTh CyLle-
CTBYIOLLME OBBEKTbI U3 KAKOr0-TO XPaHMUIMULLA UAM K3LWA.

MceBpokop,

B 3ToM npumepe MabpuuHblit MeToA MOMOraeT C034aBaTb
KpOCC-NNaThOpPMEHHbIE 3/1eMeHTbl UHTepdelica, He NPUBA3bI-
Bas OCHOBHOM K04 MNpOrpamMMbl K KOHKPETHbIM KiaccaM
3/1EMEHTOB.

MabpuuHbIi MeTon 06bsiIBNEH B Knacce aunanoros. Ero nogknac-
Cbl OTHOCATCA K Pa3fIMiHbIM ONEepauMOHHbIM cucTemaMm. bna-
ropaps GabpuMyHOMYy MeTOAy, BaM He HYXHO MepenucbiBaTb
NOTUKY AMANoroB nof Kaxayw cuctemy. logknaccel moryt
HacnenoBaTb NOYTM BeCb KOA M3 6a30BOro Auanora, U3MeHss
TUMNbl KHOMOK M APYrMX 3/1EMEHTOB, U3 KOTOPbIX 6a30Bbii KOA,
CTPOUT OKHa rpadMyecKoro nosib30BaTeNbCKOro nHTepdenca.



Button okButton = createButton()
okButton.onClick(closeDialog)
okButton.render()

i «interface»
Button
> u
+ render() + render()
+ createButton(): Button + onClick()
4 fe=——== é ------ 1
I I : :
WindowsDialog WebDialog Windows HTML
Button Button
+ createButton(): Button + createButton(): Button

return new WindowsButton()

lpumep kpocc-nnamgpopmeHHo20 duanoea.

ba3oBbIM Knacc AguanoroB paboTaeT C KHOMKAMWM Yepes MX
obWwMi NporpaMMHbIv MHTEpdenc. [103ToMy, KaKylo Bapuaumio
KHOMOK HW BepHyn B6bl GabpuuHbIi MeTod, AMANor OCTaHeTCs
pabounMm. bazoBbI KNacc He 3aBUCUT OT KOHKPETHbIX KNAcCoB
KHOMOK, OCTaBAsg MOAKNACCAM pelleHme O TOM, KaKOW TUM KHO-

NOK CO034aBaTh.

Takov Noaxon MOXHO MPUMEHUTb U ANS CO34aHUS ApYruX dne-
MEHTOB MHTepdenca. XoTsa KaxOblh HOBbIA TUM 3/1IEMEHTOB

byneT npnbnamxaTb Bac K A6cTpakTHoM abpuke.

// MaTtTepH GabpuyHblA MeTOn MPWMEHWM Torga, KOrpa B MporpamMe

// ecTb uepapxus KIacCoB MPOAYKTOB.

interface Button is

method render()
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method onClick(f)

class WindowsButton implements Button is
method render(a, b) is
// OTpucoBaTb KHOMNKY B cTune Windows.
method onClick(f) is

// HaBecuTb Ha KHoMKy 06paboTumk cobeiTuit Windows.

class HTMLButton implements Button is
method render(a, b) is
// BepHyTb HTML-KOp KHOMKW.
method onClick(f) is

// HaBecuTb Ha KHomMKy o6paboTumk cobeiTus 6Gpay3epa.

// Ba3oBbin knacc dabpuku. 3ameTbTe, 4To "dabpuka’ — 3T0 BCero
// Nvb OONONHWTENbHas ponb Ons kKnacca. Ckopee BCEro, OH yxe
// VMeeT KaKyw-To O6M3HecCc—-noruky, B KOTopou TpebyeTcsa co3paHue
// pa3Hoobpa3HbIX MPOAYKTOB.
class Dialog is
method render() is
// YT106bl UCnonb3oBaTh (pabpuyHbIA METOH, Bbl [OJIKHbI
// ybegmTbCca B TOM, 4TO 3Ta OM3HEC—nOruka He 3aBUCUT OT
// KOHKpEeTHbIX KnaccoB npopyktoB. Button — aTo obwwun
// VHTeppenc KHOMOK, MO3TOMYy BCE XOPOWO.
Button okButton = createButton()
okButton.onClick(closeDialog)

okButton.render()

// Mbl BbIHOCMM BeCb KOL CO3[aHWS NMPOOYKTOB B 0COObM MeToOf,
// KOTOpblM Ha3BawT '"dabpuyHbiM".

abstract method createButton():Button
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// KoHkpeTHble ¢pabpuku nepeonpepensanT dabpuyHbin MeTon U
// BO3BpaWawT M3 Hero CobCTBEHHble NPOQYKTbI.
class WindowsDialog extends Dialog is

method createButton():Button is

return new WindowsButton()

class WebDialog extends Dialog is
method createButton():Button is
return new HTMLButton()

class Application is

field dialog: Dialog

// TNpunoxeHne co3paét onpepenéHHyw ¢abpuky B 3aBUCMMOCTU OT
// KOHOUrypauuu WNnM OKPYyXeHUS.
method initialize() is

config = readApplicationConfigFile()

if (config.0S == "Windows") then
dialog = new WindowsDialog()

else if (config.0S == "Web") then
dialog = new WebDialog()

else

throw new Exception("Error! Unknown operating system.")

// Ecnn Becb OCTaNbHOW KIWEHTCKMIA Kop paboTaeT c ¢pabpukamu u
// NpooyKTaMu TONIbKO 4Yepe3 obwmn mHTeppenc, TO AN Hero
// 6ypneT He BaxHo, Kakas dabpuka Obina co3paHa M3HaA4vanbHO.
method main() is

this.initialize()

dialog.render()



Q= MpumenumocTb

‘]ﬂ' Korpa 3dpaHee Hen3BeCTHbl TUunbl U 3aBUCUMOCTU 06beKToB, C

%

KOTOPbIMU O0JIKEH paﬁoTaTb Ball KoA.

CDa6pVI‘4HbIVI METOoL OTAENAET KO4 Npon3BOACTBa NMPOAYKTOB OT
OCTa/IbHOro Koaa, KOTOprVI 3TN NpOoAYKTbl MCMOMb3YET.

Bnaropaps 3TOMy, KoA NPOM3BOACTBA MOXHO PacLUMpSATb, He
Tporasi OCHOBHOW. Tak, uTOObl [06aBWTL MOALEPXKKY HOBOIO
NPOAYKTa, BaM HYXHO CO34aTb HOBbIK MOAKIACC M ONPELENUTD
B HEM (habpUUHbIM METOA, BO3BPALLAs OTTYAA IK3EMMASP HOBO-
ro NpoAayKTa.

Koraa Bbl X0TMTe AaTb BO3MOXHOCTb MOJIb30BaTENSAM paclum-
pATb YacTu Bawero pperiMBOpPKa AN GBUBIUOTEKM.

MNonb3oBatenn MOryT paclimpsTb Kiacchl Bawero ¢perMMBopKa
yepe3 HacnepoBaHue. Ho Kak caenatb Tak, 4Tobbl ppenMMBOpPK
co3aaBan 00beKTbl M3 3TUX HOBbIX KNACCOB, @ HE M3 CTaHAAPT-
HbIX?

PeweHnem 6y,Ll,eT 0aTb MOJIb30BaTENSAM BO3MOXHOCTb pacCLlln-
pATb HE TOJIbKO >XE/NaeMblE KOMMOHEHTbI, HO U KNAACCbl, KOTO-
pbl€ CO30aK0T 3T KOMMOHEHTDI. A 0ns 3TOro Co3paroLLme Knacchl
OO/KHbl MMETb KOHKpPETHble COo3aakulimMe MeTodbl, KOTOpble
MOXXHO ONpenEsInTb.



Hanpwumep, Bbl ucnonb3yete rotosbin Ul-ppeinmBopk ons cBo-
ero npunoxenus. Ho Bot 6epa — TpebyeTcs MMeTb Kpyrble
KHOMKW, BMECTO CTAHAAPTHbIX MpPsSMOYrofibHbiX. Bbl co3paérte
Knacc RoundButton . HO Kak cka3aTb rnaBHOMY Knaccy ¢ppenm-
BOpKa UIFramework , 4TOObl OH Tenepb CO34aBaNn Kpyrible
KHOMKM, BMECTO CTaHAAPTHbIX?

Ona 3toro Bbl co3OaéTe nogknacc UIWithRoundButtons U3
6a30BOro Knacca ppenMMBopKa, nepeonpeaensete B HEM MeTof
CO3[4aHUS KHOMKKM (a-n9 createButton ) W BNuMCbiBaeTe Tyaa
Cco34aHMe CBOEro Knacca KHOMOK. 3aTem MCMosib3yeTe
UIWithRoundButtons BMECTO CTAaHOAPTHOINO UIFramework .

Koraa Bbl XOTUTE 3KOHOMMUTb CMCTEMHbIE pecypcCbl, NOBTOPHO
Ucnosib3ya Yyxe Cco3aaHHble 06beKTbl, BMeCTO nopoxpae-
HUA HOBbIX.

Takas npobneMa 06bIMHO BO3HMKAET Npu paboTe C TAXKENbIMU
pecypcoéMKMMU 0OBbEKTAMU, TAKUMU, KaK MOAKIIOYEHNe K Base
OaHHbIX, GaNNoBOM CUCTEME U T. A.

MNpencraBbTe, CKONLKO AEACTBUIM BAM HY>KHO COBEPLUUTb, YTOODI
MOBTOPHO MCNONb30BaTb CYLECTBYOLWME OOBEKTDI:

CHavana BaM cnenyert co3natb obuee XpaHunuulie, 4TOObI Xpa-
HWUTb B HEM BCE CO34aBaeMble 0ObEKTbI.

Mpu 3anpoce HOBOro 06bEKTA HYXKHO GYAET 3aMAHYTb B XpaHu-
NILLE W NMPOBEPUTD, ECTb 1M TaM HEWUCMO/b3YEMbI 0BBLEKT.



A 3atem BEPHYTb €ro KNMeHTCKOMY Koay.

Ho ecnu cBo60oaHbIX 0ObEKTOB HET — CO34aTb HOBbIW, HE 3a0bIB
[ob6aBuTb ero B XpaHunuuie.

Becb 3TOT KOA, HYXXHO KyAa-TO NOMECTWUTb, YTOOblI He 3acopsaTb
KJIMEHTCKUI KOA.

CaMbIM yno6HbIM MecTOM 6bi1 Bbl KOHCTPYKTOP 0ObeKTa, Bedb
BCE 3TU MPOBEPKM HYXKHbI TOIbKO NPU CO3AaHMKU 06bekToB. Ho,
YBbl, KOHCTPYKTOp BCEraa CO343ET HOBble OObEKTbl, OH He
MOXET BEPHYTb CYLLECTBYIOLIMIA IK3EMNASP.

3HaYUT, HYXKEH APYrov MeTof, KOTOpbIA Obl OTAaBaN Kak cylue-
CTBYIOLLME, TaK U HOBble 0ObekTbl. UM u cTaHeT ¢abpuu-
HbI MeTo.,

LLlaru peanu3saumum

MNpuBeoute BCe cO34aBaeMble  MPOAYKTbl K 0obwemy
HTEpdency.

B knacce, KoTopbii NpOM3BOAMT MPOAYKTbI, CO34aWTe MyCTOM
$abpuyHbl MeToa. B KauecTBe BO3BpaLLaEMOro TMMNA yKaxuTe
obwmi nHTepdenc NnpoaykTa.

3ateM npoiaMTech MO KOAy Kjacca M HaiauTe BCE Y4YacTKM,
cosfatolme npoaykTbl. [ooyepEénHO 3aMeHWTe 3TU YYacTKM
Bbl30BaMM pabpMUHOro MeToaa, NePEHOCS B HEMO KO CO34aHMS
Pa3/IMYHbIX NPOAYKTOB.



B pabpunyHbIi MeTOA, BO3MOXKHO, NpMAETCS A06aBUTb HECKONb-
KO MapamMeTpoB, KOHTPONUPYHOLLMX, KAKOW U3 MPOAYKTOB HYXHO
co34ath.

Ha 3tom 3Tane gabpuyHbii MeTod, CKopee Bcero, byaeT BbIrns-
LeTb yapyyatoule. B HEM OyaeT uTb 6ONbLLION YCNOBHbIW One-
paTop, BblOMpalOWMIn KNacc co3faBaemMoro npoaykra. Ho He
BOJIHYMTECH, Mbl BOT-BOT MCNPABMM 3TO.

[lna kaxnoro TMna NpoayKToB 3aBeauTe NOAKNACC U nepeonpe-
penute B HEM (abpuyHbii MeToa. [lepemectute Tyaa Kopa
CO34aHMS COOTBETCTBYIOLWWEro NPOAYKTa U3 cynepkaacca.

Ecnm co3pmaBaeMbix NPOAYKTOB C/IMLWIKOM MHOTO NS CYLLEeCTBY-
lOLWMX MOAK/IACCOB CO3AATeNs, Bbl MOXETe NnogyMmaTb O BBe-
AEHWMU NapaMeTpoB B GabpuuHblii MeTo, KOTOpble MO3BONST
BO3BpAlATb Pa3MYHble MPOAYKTbl B NpeAenax OAHOro
noaknacca.

Hanpumep, y Bac ectb knacc Mouyta C MOAK/AAccaMu
ABunallouta WM HasemHadlloyta , @ TaKXe KAaCCbl MPOAYKTOB
Camonér , py30BUK 7 Moe3p . ABua COOTBETCTBYET
Camonértam , HO AN HasemHoulouTtsl €CTb Cpa3y ABa NpOAYK-
Ta. Bbl Mornu 66l Co34aTb HOBbIM NOAKAACC NOYTLI AN5 NOE30B,
HO NpobneMy MOXHO pelwunTb U No-apyromy. KnneHTckuii koa
MOXeT nepenasatb B GabpuuHbIi MeTo HasemHoinMouTtsl apry-
MEHT, KOHTPONMPYOLWMI TUM CO34aBAEMOr0 NPOAYKTA.

Ecnv nocne Bcex nepemeweHuin $abpuyHbii MeTogd, CTan
nyCTbIM, MOXeTe cAenatb ero abcTtpakTHbIM. Ecniv B HEM 4TO-



TO ocTanocb — He 6epa, 310 OymeT ero peanvsaumeit no
yMONYaHuIo.
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MN3baBnseTr Knacc OT MNPUBA3KM K KOHKPETHbIM Kjaccam
NPOAYKTOB.

BoioensieT kopg, npon3eoacTea nNpoaykTtoe B 04HO MECTO, ynpo-
waa noanepXxky Kkoga.

YnpouaeT obaBneHne HOBbIX NPOAYKTOB B NPOrpammy.

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

MoxeT npuBeCTn K CO34aHUIO 60nbLNnX napannenbHbIX nepap-
XUWA KNACcoB, TaK KaK ANs KaXAOro Kjacca npoaykta Hano
C034aTb CBOM MOAKNACC co3aaTens.

OTHOLWEHMS C APYTMMU NATTEPHAMU

MHorne apxmTekTypbl HAYMHAKTCA C NpuMeHeHns PabpuuHoro
MeTtopa (bonee NpoCToro M paclumMpsemMoro Yepes noakaacchl) u
3BONOLMOHMPYIOT B CTOPOHY ABcTpakTHOM ¢abpukm, MpoTtoTtu-
na unu Crpoutens (6onee rmbkux, HoO 1 6onee CNOXHBbIX).

Knaccol A6cTpakTHOM (abpuku uyalle BCero peanusyrTrcs C
nomolubio MabpuyHoro MeToaa, XOTS OHM MOTYT ObITb MOCTPO-
eHbl 1 Ha ocHoBe MpoToTuna.


https://refactoring.guru/ru/smells/parallel-inheritance-hierarchies
https://refactoring.guru/ru/smells/parallel-inheritance-hierarchies

®abpuuHbIit MEeTOA, MOXHO MCNoMb30BaTb BMecTe ¢ Uteparo-
poM, 4yTobbl MOAKNACCHI KONNEKUMIM MOMM CO34aBaTb NOAXOAS-
WMe UM UTepaTopbl.

MpotoTMn He onuMpaeTcs Ha HacnefoBaHME, HO EMY HyXHa
CNOXHaa onepaums MHUUManM3aumn. MabpuuHblit MeToa, Ha-
060pOT, NOCTPOEH Ha HACNeLoBaHUM, HO He TPebyeT CI0XKHOM
MHULMANU3aLMUN.

®abpuruHbIit METOA MOXHO PacCMaTpMBaTbh KAaK YaCTHbIM Cy4an
LLlabnoHHoro metopa. Kpome Toro, @abpuyHsili Memod Hepeako
ObIBaeT YacTbto 60NbWOro Knacca ¢ LLabnoHHeIMU Memodamu.



ABCTPAKTHAA
(MPABPUKA

Takxe uzsecmeH kak: Abstract Factory

A6cTpaktHas dabpuka — 3TO MNOPOXAAWWMK  NATTEPH

NMPOEKTUPOBAHMS, KOTOPbIA MO3BONSET CO34aBaTb CEMENCTBA

CBSA3aHHbIX OObEKTOB, He nNpuBA3bIBAsSCb K KOHKPETHbIM
Knaccam co3naBaeMbiX 0O6bekTOoB.



@ Mpobnema

MNpepnctaBbTe, UTO Bbl NUWeETe CUMYNSTOp MebenbHOro mMarasu-
Ha. Baw koa coaepxuT:

1. CeMmencTBO 3aBUCUMBIX MPOAYKTOB. CKaXeM, Kpecno + [usad

+ Cronuk .
2. Heckonbko Bapuauui 3TOro ceMencrsa. Hanpumep, npoaykTbl

Kpecno , [ueaH WU Ctonuk TMpPeactaBiaeHbl B TpéX pa3HbIX

CTUNAX: Ap-peko , BukTtopuaHckoM W MopepHe .

Kpecno OuBaH Cronmk

Ap-neko @

Bukropwm- @7

aHCKUA o

<

a

T
D1 ®

MopepH Qj‘

Cemelicmea npodykmos u ux sapuayuu.

Bam HyeH Takoi cnoco6 co3paBaTb 06beKTbl MPOAYKTOB,
4T06bl OHM COYETaNUCh C APYrMMM NPOAYKTAMM TOTO XKE CeEMEN-



CTBA. DTO BAXHO, TaK KaK KJIMEHTbI pacCcTpanBakoTca, ecim nony-
YakT HECOYETAKOLWLYHCA mebenb.

ANE! 9 TYT 3AKA3bIBAN
KPECA... TAK BOT, MHE
HYXEH ELLE U AVBAH.

Knuenmel paccmpausaromcA, eciu nojy4arom
HecoYemarnuwuecs npoOmeb/.

Kpome TOro, Bbl He XOTUTE BHOCUTb U3MEHEHUS B CYLLECTBYHO-
WU Koa npu A06aBNEHUN HOBbIX MPOAYKTOB WM CEMENCTB B
nporpammy. NocTaBLMKM 4acTO OBHOBASAKOT CBOWM KaTanoru, u
Bbl Obl HE XOTENIM MEHSTb YXXe HAMMCaHHbIAN KOA KaXAblM pa3s
npu NOJlyYEHMU HOBbIX MoJenein mebenu.

@ Pewenune

[ns Hayana nattepH ABcTpakTHasa dabpuka npeanaraeT Bbige-

Tb 0bwme nHTepdencol ans OTAENbHbIX NPOAYKTOB, COCTaB-

NSALWMX CEMENCTBA. Tak, BCe Bapuauumn Kpecen nosyyaT obwwmi
WHTepdenc Kpecno , BCE [AMBAHbI PeanusylT UHTepdeinc
OvBaH W TaK galiee.



«interface»
Chair

+ haslLegs()
+ sitOn()

VictorianChair ModernChair
g I + hasLegs() + hasLegs()
St . .
% + sitOn() + sitOn()

Bce sapuayuu 00Ho20 U mo2o xe 06bekma 00 HbI UMb 8 00HOL
uepapxuu Kaaccoe.

[anee Bbl co3paéte abcmpakmHyrw ¢abpuky — obLWMiA UHTEp-
denc, KoTopblIM COAEPXKUT METOAbI CO34aHUS BCEX MPOAYKTOB
ceMencTBa (Hanpumep, cospaTbKpecno , cosmatbluBaH MU
cospatbCronuk ). DTM  OMepauuMu  [OMXKHbI  BO3BpaLLAThb
abcTpakTHble TUMNbl NPOAYKTOB, NPeACTaBieHHble MHTepdenca-
MW, KOTOpble Mbl BblAENUIM paHee — Kpecna , [uBaHsl U

Ctonuku .

Kak Hacyét Bapuauuin npoayktos? [1ns Kaxnow Bapuauumu
ceMeincTBa NpoAYKTOB Mbl AO/MKHbI CO34aTb CBOK COOCTBEH-
Hyl0 dabpuky, peannsoBaB abcTpakTHbIM MHTepderc. Pabpu-
KW CO30al0T  MNpPOAYKTbl  OAHOW  Bapuaumu. Hanpwumep,
OabpukaMopepH 6y,£|,eT BO3BpalWlaTb TOJIbKO  KpecnaMopepH ,

OueaHbMopepH W CtonukuMopepH .



«interface»
FurnitureFactory

+ createChair(): Chair
+ createCoffeeTable(): CoffeeTable
+ createSofa(): Sofa

S ,
O H H
??j VictorianFurnitureFactory ModernFurnitureFactory i}g
‘\\ . l4
% g \ ,’ ( 2
- e createChair(): Chair + createChair(): Chair '1
(l *~ | + createCoffeeTable(): CoffeeTable + createCoffeeTable(): CoffeeTable | <
%&Q{ €= | + createSofa(): Sofa + createSofa(): Sofa ->@

KoHkpemHsie ¢pabpuku coomgemcmayrom onpedenéHHol eapuayuu
cemelicmea npodykmos.

KnueHTckmii Koa oo/mkeH paboTtath Kak ¢ pabpmkaMu, Tak m C
NPpOAYKTaMM TONbKO Yepes ux obume nHtepdencobl. IT0 NO3BO-
JIUT NoAaBaTb B BalUM Knaccbl ntobor tmn ¢dabprku 1 nponsso-

AnTb nobble npoAyKTbl, HUYETO HE JIOMaA.

MHE BCE PABHO. BCE Bbl
OABPUKM HA OAHO AWLO.

AAIl MHE KPECAO!

Lns knueHmckoeo ko0a 001xHO 6bimb 6€3pasauydHo, ¢ KaxKol
¢abpukoli pabomame.



Hanpumep, KnneHTCKnit kof npocut Gabpuky caenatb ctyn. OH
He 3HaeT, Kakoro TMna bbina 31a pabpuka. OH He 3HaeT, NonyuuT
BMKTOPUAHCKUIA UM MOLEPHOBbIN CTYN. [119 HEro BaXKHo, 4To6bl
Ha CTy/ie MOXHO 6bIN0 CMAETb M YTOObI 3TOT CTYN OT/IMYHO CMOT-
penca c AMBaHOM ToM e habpuku.

OcTtanocb NPOSACHUTL NOCNEAHUN MOMEHT: KTO CO343ET 00beKThI
KOHKpPeTHbIX $abpuK, ecnn KIMEHTCKMIM Kop, paboTaeT TOJIbKO
C nHtepdencamm habpuk? OB6bIYHO NporpamMma CO34aET KOH-
KpPeTHbIM 06bekT habpuku npu 3anycke, npuyémM Tmn dabpu-
KW BblOMpaeTcs, MCxoas M3 MapaMeTpPoB OKPYXXEHUS WK
KOHbUrypaumm.

52 CTpykTypa

ConcreteFactoryl

+ createProductA(): ProductA

<-----,

+ createProductB(): ProductB
1
Concrete 2 Concrete H =
ProductA1 ProductB1 Y z Client
«interface»
AbstractFactory - factory: AbstractFactory
[ ProductA I 1 [ ProductB I -
+ createProductA(): ProductA + Client(f: AbstractFactory)
+ createProductB(): ProductB + someOperation()
Concrete 2 Concrete A
ProductA2 ProductB2 E ProductA pa = factory.createProductA()
: 4
ConcreteFactory2
return new + createProductA(): ProductA

ConcreteProductA2()

+ createProductB(): ProductB




A6CcTpaKTHble NpoAYKTbl O0ObABNASOT MHTEpdenCbl NPOAYKTOB,
KOTOpble CBA3aHbl ApYyr C APYroM Mo CMbICAY, HO BbINOJHAKOT
pa3Hble QYHKLUMK.

KoHkpeTHble npoaykTbl — 60blWON HAbOp KAccoB, KOTOPbIE
OTHOCATCS K Pa3nYHbIM abCTpakTHbIM NpoayKTaM (Kpecno/cTo-
NIUK), HO MMEKT Of4HM U Te Xe Bapuauuu (BuktopuaHckuii/
MogepH).

A6cTtpakTtHas (abpuka oO6bSABNSET METOAbl CO34aHUSI Pa3IMy-
HbIX aBCTPaKTHbIX MPOAYKTOB (Kpecsio/CTONMK).

KoHkpeTHble $pabpuku OTHOCATCS KaxKaas K CBOEW Bapuauuu
NpoaykToB (BukTOpMaHckui/MoaepH) u peanusyloT MeToAbl
abctpakTHOM (abpukn, MO3BONAS CO34aBaTb BCE MNPOAYKTHI
onpenenéHHOM Bapuaumm.

HecmoTpst Ha TO, YTO KOHKpEeTHble (PabpmMKM MOPOXKAAIOT KOH-
KpeTHble MPOAYKTbl, CUTHATYPbl UX METOLOB AO/KHblI BO3Bpa-
WaTb COOTBETCTBYHOLLME aOCTPaKTHbIe NPOAYKTbl. OTO NO3BOAUT
K/IMEHTCKOMY KOAY, ucnonb3ywwemy ¢dabpuky, He NpuBsA3bl-
BaTbCS K KOHKPETHbIM KnaccaM npoaykToB. KnaveHT cmoxeT
paboTtaTb C NtOObBIMM BapMauMaMuK NPOAYKTOB Yyepe3 abCTpakT-
Hble MHTepdencol.



1 Mcespokop,

B atoMm npumepe A6cTpakTtHaa ¢abpuka co3paéT Kpocc-nnaT-
(hOpMeHHble 3neMeHTbl MHTepdenca M cnegut 3a Tem, 4Tobbl
OHW COOTBETCTBOBANM BbIOPAHHOM ONEpPaLMOHHOM CUCTEME.

WinFactory
|mmmmmm————— Fmm——————
' :
i ' + createButton(): Button
‘V ‘l’ + createCheckbox(): Checkbox
' WmButton [WnCheckbox '
A\V4 Application
zlsltlfrface» l«<<— - factory: GUIFactory
actory - button: Butt
' Button [ Checkbox utton: Button
+ createButton(): Button
+ createCheckbox(): Checkbox + Application(f: GUIFactory)
A + createUl()
+ painty
I MacButton l I MacCheckbox H paint0

/?\ MacFactory
1
]

+ createButton(): Button
+ createCheckbox(): Checkbox

lpumep Kpocc-nnam@popMeHH020 2pagpu4ecko20
UHmep@elica noib308amens.

Kpocc-nnatopMeHHas nporpaMmMa MOXeT NoKasblBaTb O4HU U
Te Xe 3MeMeHTbl UHTepdenca, BbIrMaasawme YyTouky no-apyro-
MY B pa3/IM4HbIX ONEepaLMOHHbIX cucTemMax. B Takon nporpamme
BaXXKHO, 4YTOObl BCE CO34aBaeMble 3/1eMeHTbl BCerga COOTBeT-
CTBOBaNM TeKyllelr onepaumoHHOM cucteme. Bbl Bbl He xoTe-
nu, 4ytobbl MporpamMma, 3anyuieHHas Ha Windows, Bapyr Hayana
noKasblBaTb YekboKcbl B cTune macOS.



AbcTpakTHas pabpuka 06bABNSET CNMCOK CO3AA0WMX METOAOB,
KOTOpble KJIMEHTCKMI KOO, MOXET MCMONAb30BaTb ANS Mosyye-
HUSI TeX MU MHbIX PA3HOBMOHOCTEM 3N1E€MEHTOB MHTepdenca.
KoHkpeTHble habpukm OTHOCATCS K Pa3/IMYHbIM ONepPaLMOHHbIM
CMCTEMAM M CO3[4aKT  3/IEMEHTbl, COBMECTUMble C 3TOM
CUCTEMOMN.

B camoM Hauane nporpamma onpegenset, Kakas u3 $abpuk
COOTBETCTBYET TeKyLLeN onepaLmoHKe. 3aTeM CO34a€T 3Ty (ab-
PUKY M OTOAET €€ KAMEHTCKOMY Kopy. B panbHerwem KnauveHT
Oynet paboTaTtb TONbKO C 3TOM (abpMKOM, YTOObI UCKNHOUUTD
HEeCOBMEeCTMMOCTb BO3BPaLLaeMbIX NPOAYKTOB.

KnueHTCKMi Kof He 3aBMCUT OT KOHKPETHbIX KNnaccoB habpuk u
anemMeHTOoB UHTepderica. OH obwaeTcs ¢ HUMKM Yepes abCcTpakT-
Hble uHTepdericbl. bnarogaps 3ToMy KIMEeHT MOXeT paboTtathb C
Nnobon pasHOBMAHOCTbIO habpuK U 3NeMEHTOB MHTepdenca.

YT106bI LO6ABUTL B MPOrpamMmy HOBYK BapuaLMK 31E€MEHTOB
(HanpuMep, onsg nogaepXku Linux), BaM He HY>KHO TpOraTb Ku-
EHTCKMW Kopa,. JoCTaToyHo co3aaTth eweé oaHy $habpuky, npous-
BOASILLYIO 3TU dNEMEHTBI.

// 3TOT naTTepH npepnofiaraet, 4TO y BaC €CTb HECKONbKO CEMeNCTB
// NPOAYKTOB, HaXoOfWMXCH B OTAENbHbIX MEpPapXMAX KaccoB

// (Button/Checkbox). MpogyKTbl OQHOFO CEMeWCTBA [OSIXHbl UMETb

// obuun uHTepgenc.

interface Button is

method paint()
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11
12
13
14
15
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17
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20
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23
24
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30
31
32
33
34
35
36
37
38

// CeMeWcCTBa NMPoOOYyKTOB WUMeWT Te Xe Bapuauuum (mac0S/Windows).
class WinButton implements Button is
method paint() is

// O0TpucoBaTb KHOMKy B cTune Windows.

class MacButton implements Button is
method paint() is

// 0TpucoBaTb KHOMKY B cTuie macOS.

interface Checkbox is

method paint()

class WinCheckbox implements Checkbox is
method paint() is

// OTpucoBaTb 4vekbokc B cTune Windows.

class MacCheckbox implements Checkbox is
method paint() is

// OTpucoBaTb 4Yekbokc B cTune macO0S.

// AbcTpakTHas ¢abpuka 3HaeT 060 Bcex abCTpaKTHLIX Tumax
// TPOAYKTOB.
interface GUIFactory is

method createButton():Button

method createCheckbox():Checkbox

// Kaxpas KoHkpeTHasi ¢abpuka 3HaeT M CO30aéT TONbKO MPOAYKThI

// CBOeW Bapuauuu.



39
40
41
42
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44
45
46
47
48
49
50
51
52
53
54
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56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

class WinFactory implements GUIFactory is
method createButton():Button is
return new WinButton()
method createCheckbox():Checkbox is

return new WinCheckbox()

// HecMoTps Ha TOo, 4TO pabpukum onepupywT KOHKPETHbLIMUA Kriaccamu,
// WX MeTofbl BO3BpauawT abcTpakTHble TUMbl NMPOAYKTOB. Bbnaropmaps
// 3ToMy ¢abpuku MOXHO B3aMMO3aMEHATb, HE WU3MEHAN KIUEHTCKUW
// Kop.
class MacFactory implements GUIFactory is

method createButton():Button is

return new MacButton()
method createCheckbox():Checkbox is

return new MacCheckbox()

// Ons kopma, ucrnonb3ywuwero ¢abpuky, He BaXHO, C KaKOM KOHKPETHO
// ¢abpukon oH paboTaeT. Bce nonyyatenu npogyktoB paboTawT C
// HuMK 4yepe3 obume UHTepdenchbl.
class Application is
private field factory: GUIFactory
private field button: Button
constructor Application(factory: GUIFactory) is
this.factory = factory
method createUI()
this.button = factory.createButton()
method paint()
button.paint()



71  // TNpwunoxeHue BbibMpaeT TWUN KOHKpPeTHOW (abpuku u co3paét eé
72 // BUHAMUMYECKMU, UCXOQA M3 KOHQUIrypauuum WM OKPYXEHUSN .

73  class ApplicationConfigurator is

74 method main() is

75 config = readApplicationConfigFile()

76

77 if (config.0S == "Windows") then

78 factory = new WinFactory()

79 else if (config.0S == "Mac") then

80 factory = new MacFactory()

81 else

82 throw new Exception("Error! Unknown operating system.")
83

84 Application app = new Application(factory)

Q= MpumenumocTb

-ﬁ[- Korpa 6u3Hec-norMka nporpamMmbl A0/MKHA paboTaTh C pasHbl-
MM BUAAMM CBA3AHHbIX APYT C 4PYroM NPOAYKTOB, HE 3aBUCS OT
KOHKPETHbIX K/IAaCCOB NPOAYKTOB.

% AbcTpakTHas dabpurka CKpbIBAEeT OT KIMEHTCKOro Koaa noapob-
HOCTM TOrO, KaK U KakKme KOHKPEeTHO 06bekTbl OyayT COo3A4aHbl.
Ho npu 3TOM KNMEeHTCKUI Ko MoxeT paboTaTtb CO BCEMM TUNaA-
MW CO3[aBaeMbIX NPOAYKTOB, MOCKObKY UX 00WMI MHTepdeic
Obln 3apaHee onpenenéH.



T Koraa s nporpaMmMe yxe ucnonbsyerca MabpuuHbiit MeToA, HO

ouyepeaHble 3MEHeHUs NpeanonaraloT BBeAeHue HOBbIX TUMOB
NPOAYKTOB.

B xopowei nporpamme KaxAapl K1acc omeeyaem mMmosbKo 3a
00Hy seub. Ecnn knacc mMeeT CAMWKOM MHOro ¢dabpuyHbIX
MeTOAO0B, OHM CNOCOBHbI 3aTYMaHUTb €r0 OCHOBHYI (DYHKLMIO.
[103TOMY MMEET CMbICN BbIHECTM BCHO IOTMKY CO3A4aHUS NPOAYK-
TOB B OTAE/bHYK MEPAPXMIO KNACCOB, MPUMEHUB abBCTPAKTHYHO

dabpuky.

LLlaru peanu3sanmum

Co3paiTe Tabnuuy COOTHOLEHMI TUMOB NPOAYKTOB K BapuaLu-
SIM CEMENCTB MPOAYKTOB.

CBenuTe BCe BapuaLMu NPOLYKTOB K 06LWMM MHTEpdEiicaMm.

Onpenenute uHTepdenc abctpaktHon dabpukn. OH OomkeH
nMeTb GabpuyHble MeToabl ANS CO3[4aHMUS KaXKAO0ro U3 TUMOB
NPOAYKTOB.

Co3pante Knaccbl KOHKpeTHbIX (abpuk, peannsoBaB MHTep-
denc abctpakTHOM GabpuKU. ITUX KNACCOB [AOMKHO ObiTb
CTO/bKO e, CKONbKO M BapuaLuii CEMENCTB NPOAYKTOB.

MN3MeHuTe KoA WMHMUMANM3aUMKM MPOrpaMMbl Tak, 4YTOObl OHa
co3gaBana onpenenéHHyo Gabpuky v nepenaBana e€ B Kau-
E€HTCKUI Kof,.



6.

3aMeHuUTe B KJIMEHTCKOM KOA4E Y4acTKM CO34aHMS MpOAYKTOB
yepe3 KOHCTPYKTOP Bbl30BaMM COOTBETCTBYIOLLMX METOAO0B
habpuku.

33 MNpeumywiectBa u HepoCTaTKMU
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FapaHTMpyeT CO04€eTaeMOCTb CO340aBaeEMbIX MPOAYKTOB.

MN36aBnseT KIMEHTCKMI Kopg, OT NPUBA3KMN K KOHKPETHbIM Kac-
CaM MNMpoAYyKTOB.

BoioensieT kopg, npon3eoacTtea NpoaykTtos B 04HO MECTO, ynpo-
waa noanepxXxky Kkoga.

YnpouaeT obaBneHne HOBbIX NPOAYKTOB B NPOrpammy.

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

YcnoxHsieT Kop, nporpamMmsl U3-3a BBEAEHNA MHOXXeCTBA A0MNO0J-
HUTENbHbIX K/1aCCOB.

TpebyeT Hannuus BCeX TUMOB NPOAYKTOB B KaX40M BapuaL M.

OTHOLwEHMS C APYTMMU NATTEPHAMU

MHorne apxmTekTypbl HAYMHAKTCA C NpuMeHeHns PabpuuHoro
MeTtopa (bonee NpoCToro M pacluMpsemMoro Yepes noakaacchl) u
3BONOLMOHMPYIOT B CTOPOHY ABcTpakTHOM ¢abpukm, MpoTtoTtu-
na unu Crpoutens (6onee rmbkux, HoO 1 6onee CNOXHBbIX).

Crpoutenb KOHLEHTPUPYETCS HA NMOCTPOEHUM CNOXKHbIX 0bbek-
TOB wWar 3a waroM. A6cTpakTHaa ¢abpuka cneunanusnpyercs
Ha CO3A4aHUMN CEMEWCTB CBA3AHHbIX NPOAyKToB. Cmpoumess BO3-



BpallaeT MPOAYKT TOMbKO MOC/IE BbIMOAHEHMS BCEX LIAroB, a
A6cmpakmHas ¢pabpuka BO3BpalLAET NPOAYKT Cpasy Xe.

Knaccol A6cTpakTHOM (abpuku uyalle BCero peanusyrTrcs C
nomoLubto MabpuyHoro MeToaa, XOTS OHM MOTYT ObITb MOCTPO-
eHbl 1 Ha ocHoBe MpoToTuna.

A6cTpakTHas ¢abpuka MoOXeT OblTb MCNOAb30BaHA BMECTO
®dacapa pna TOro, 4ToOLI CKPbLITH NAATHOPMO-33aBUCKMbIE
Knaccel.

A6cTpakTHas dabpuka MoxeT paboTatb coBMecTHO ¢ MocTom.
JT0 0CO6EHHO MOMe3Ho, ecin y Bac ecTb abcTpakumu, KOTo-
pble MOryT paboTatb TONbKO C HEKOTOPbIMKU M3 peanusauuii. B
3ToM cnyyae dabpuka bynet onpenensTb TuMbl CO34aBAEMbIX
abcTpakunn u peanusaumin.

A6cTpakTHas ¢abpuka, CrpouTtens 1 Mportotun MoryT BbITb pea-
NU30BaHbl Npu noMowu OAUHOUKM.



WAr 1 WwaAr 3
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CTPOUTEJIb

Takxe uzsecmeH kak: Builder

Crpoutenb — 3TO MOPOXAAKWMIA NATTEPH MPOEKTUPOBAHMS,

KOTOpbIi NO3BONSIET CO34aBaThb CNOXHblE 0ObEKTbl MOLIAroBO.

CTpouTenb AaéT BO3MOXHOCTb WMCMOMb30BATh OAMH M TOT Xe

Koz CTPOMUTENBLCTBA ans MoNyYeHUs pa3HbIX
npeLCcTaBieHUI 06bEKTOB.



@ Mpobnema

lNpenctaBbte  CNOXHbIM  0BbeKT, Tpebylowmnit KpOnoTAUBOM
NOLIAroBOM MHULMANU3ALMMU MHOXECTBA MOMEN U BIIOXEHHbIX
o6bekToB. Koa nHuumanmsaumm Takux o6bekToB 06bIYHO Cnps-
TaH BHYTPM MOHCTPYO3HOMO KOHCTPYKTOpA C AEeCATKOM napameT-
poB. JIbo eLwé xyxe — pacnbiiéH NO BCEMY KNMEHTCKOMY KOAY.

JaN
HouseWith HouseWith
Garage SwimmingPool
HouseWith HouseWith
FancyStatues Garden

Co30as Ky4y nodknaccos 015 8cex KOHGuU2ypauuli 06bekmos, 8bl Moxeme
U3/TULUHE YCAIOKHUMb NPO2pPaMMY.

Hanpumep, paBaiite nogymaem O TOM, KaK €O34aTb 0ObekT
[om . YTOObI NOCTPOUTHL CTAHAAPTHBLIM OOM, HYXXHO MOCTABUTb
4 CTeHbl, YCTAHOBUTb ABEPU, BCTaBUTb Napy OKOH M MOMOXWUTb
KpbilWwy. Ho 4TO, ecnu Bbl X0TUTe AOM nobonblie Aa noceeTnee,
MMerLWwuin caa, baccenH n npoyee fobpo?

Camoe npocToe peweHne — paclmpuTb Knacc fom , CO34aB
NOAKNACChl ANS BCeEX KOMOMHAUMIM napameTpoB goma. [pobne-



Ma TaKoOro nogxoga — 3TO rPOMagHOe KOSIMYeCTBO K/acCCoB,
KOTOpble BaM NpMAETCA co3aaTtb. Kaxnabii HOBbIM napaMeTp,
Bpoae uBeTa 0060eB MM MaTepuana KpOBAW, 3aCTaBUT Bac
co3aaBaTh BCE 6onblie v bonblie KNAcCoB ANS NepeyncneHms
BCEX BO3MOXHbIX BapMAHTOB.

YT106bI HE NNOAWTL MOAKNACCHI, Bbl MOXETE NOAOMTH K peLUEeHUIO
C OpYyron CTOpOHbl. Bbl MOXeTe co34aTb MraHTCKUMIM KOHCTPYK-
TOp [oma , MPMHMMAKLWNMIA YIMMY NapaMeTpoB A/ KOHTPONS
Hag CO34aBaeMbiM MPOAYKTOM. [eicTBUTENbHO, 3TO M36aBUT
BAC OT NOAKNACCOB, HO NPUBEAET K ApYyron npobneme.

House

+ House(windows, doors, rooms,

hasGarage, hasSwimPool,
/ hasStatues, hasGarden, ...)

new House(4, 2, 4, true, null, null, null, ... new House(4, 2, 4, true, true, true, true, ...)

KoHcmpykmop co MHOXECmeoM napamempos umeem cgoli HedoCmamok:
He sce napamempel HyX#Hbl 60/IbLWIYIO YACMb 8PEMEHU.

bonblas yactb 3TMX NapamMeTpoB ByaeT NpoCTanMBaTh, a BbI30BbI
KOHCTpYKTOpa 6yayT BbIrMSAeTb MOHCTPYO3HO M3-33 AJIMHHOIO
cnucka napaMeTpoB. K npuMepy, AaNeKo He KaxabliM AOM uMeeT


https://refactoring.guru/ru/smells/long-parameter-list
https://refactoring.guru/ru/smells/long-parameter-list

HacceiH, N03TOMY NapaMeTpbl, CBA3aHHbIe C 6bacceriHamu, byayT
npoctamneatb 6ecnonesHo B 99% cnyyaes.

© Pewenue

MattepH CTpouTenb npeasiaraeT BbIHECTM KOHCTPyMpOBaHME
o6bekTa 3a npeaenbl ero cO6CTBEHHOrO Kacca, MopyYyuB 3TO
[1eN0 OTAENbHbIM 06beKTaM, Ha3bIBAEMbIM CMPOUMESIMU.

HouseBuilder

+ buildWalls()
+ buildDoors()

v | I E

+ buildGarage()

+ getResult(): House Gl G

Cmpoumeﬂb no3eo0/s5em c030as8ams C/10#Hble 00bEKMbI NOWA2080.

lpomexymoyHsIl pe3ynsmam 8cez0a ocmaémcs 3auULEH.

MaTTepH npepnaraet pa3butb Npouecc KOHCTPYMPOBaHUS 06b-
eKTa Ha OTAeNbHble WarM (HanpuMep, nocTponTbCTeHsb ,

scTasuTbfleepn W Apyrue). Ytobbl co3aaTb 06LEKT, BaM HYXHO
nooyYepénHO BbI3biBaTb MeToAbl cTpouTens. [puyém He HyXHO
3anyckaTb BCe LIaru, a ToNbKO Te, YTO HYXXHbI 415 NPOM3BOACTBA
obbekTa onpenenéHHon KoHdUrypaumu.



3a4acTylo OMH M TOT Xe Luar CTPOMUTENLCTBA MOXKET OT/IMYATLCA
ANS pasHbIX Bapuaumii NPoM3BOAMMbIX 06bLEKTOB. Hanpumep,
LNEPEBSAHHBIN AOM NOTpebyeT CTPOUTENbCTBA CTEH M3 AEPEBA, a
KaMeHHbIA — M3 KaMHS.

B 3TOM cnyyae Bbl MOXeTe C03LaTb HECKOJIbKO K/TACCOB CTpouTe-
Nel, BbIMOMHSIOLMX OLHM U Te e LWaru no-pasHomy. Mcnonb3sys
3TUX CTpOWUTENEN B OAHOM M TOM e CTPOUTENbHOM MpoLecce,
Bbl CMOXETe NoJy4YaTh HA BbIXOAE Pa3NMuYHble 06bEKTDI.

PEBATA, MHE HYXEH AOM C 4-MA
CTEHAMM, 1-i ABEPbIO, 2-MA OKHAMM, ..,

PazHble cmpoumenu 8binoIHAM 00HY U My e 3a0a4y No-pasHoMmy.

Hanpumep, oanH cTpouTenb AenaeT CTeHbl U3 AepeBa U CTekNa,
LPYrov M3 KaMHS W Xenesa, TpeTui U3 3010Ta M OPUANMAHTOB.
Bbi3BaB O4HM M Te Xe Wwarn CTpoUTeNbCTBa, B MEPBOM Cay4yae
Bbl NONy4nTE OObIYHBIN XWUIOM AOM, BO BTOPOM — MasIEHbKYIO
KpenocTb, a B TPeTbeM — POCKOLLUHOE XuauLle. 3ameyy, YTo Kog,
KOTOpPbIV BbI3bIBAET LIArM CTPOMTENbCTBA, AO/IXKEH paboTaTth CO
cTpouTensamMu yepes obwmin nHTepdenc, 4tobbl UX MOXKHO 6bINO
CBOOOAHO B3aMMO3aMEHSTh.



OupekTtop

Bbl MOXeTe noiTh ganblue 1 BblAENUTb BbI30Bbl METOAOB CTPO-
UTeNns B OTAENbHbIM KNacc, Ha3biBaeMbl dupekmopom. B 3Tom
cnyyae gupektop Oynet 3aaaBaTh MOPSAOK LIAroB CTPOUTESNb-
CTBa, @ CTPOMTENb — BbIMOHSATH UX.

9 NPUHEC TEBE CTPOUTENS.
Tbl 3HAEWY, 4TO AENATD.

Jupekmop 3Haem, kakue wazu G0HeH 8bINOHUMbL 00beKM-cmpoumens,
ymobel npousgecmu nPooyKm.

OTtpenbHbIM Knacc OUPEKTOpa He ABAAETCA CTpOoro obs3aTens-
HbIM. Bbl MOXeTe BbI3blBaTb MeTOAbI crpouTenda U Hanpamytro
M3 KIMEHTCKOro Koaa. TeM He MeHee, OUPEKTOP nose3eH, ecnu
Y BaC €CTb HECKOJIbKO cnocob6os KOHCTPYMPOBAHMA NMPOAYKTOB,
oTIMHarWMxca nopagkomM U HalandymeM LWaroB KOHCTPyUpoBa-
HUs. B 3TOM cny4vyae Bbl CMOXKeETE 06begMHUTbL BCHO 3Ty NOTUKY B
OAHOM Knacce.

Takas CTPYKTYypa KNiaCCOB MOJIHOCTbHO CKPOET OT KNIMUEHTCKOro
KoAa npouecc KOHCTpynpoBaHMA 06bEKTOB. KJ'II/IEHTy OCTaHeTC4d



TOJIbKO MPUBA3ATb XKXE/TaEMOIro CTpoOUTENA K ANPEKTOPY, a 3aTEM
nonyvynTb y CTpouUTeENA rOTOBbIM pe3ynprar.

52 CTpykTypa

b = new ConcreteBuilderl()

d = new Director(b)

d.make() 5
Productl p = b.getResult()

------------------- Client ﬂ
» 4

]

]

[}

]

! Q
i «interface» Director
! Builder . .

i - builder: Builder
i + reset()

E + buildStepAQ + Director(builder)

! + buildStepB() + changeBuilder(builder)
E + buildStepZ() + make(type)

]

! JaN .

________ :________ builder.reset()

\V H H if (type == "simple”) {
Concrete ]| 2 i Concrete }ei’s‘:l?e“b”“ds"ep’\o
Builderl Builder2 builder buildStepB()

builder.buildStepZ()
- result: Productl - result: Product2 }
+ reset() + reset() _
+ buildStepA() + buildStepA() i L M oA
+ buildStepB() + buildStepB()
+ buildStepZ() + buildStepZ() result.setFeatureB()
+ getResult(): + getResult():
Productl Product2 return this.result
3
Product1 ! 3] Product2




NHTepdeiic ctpontens o6baBASET WarM KOHCTPYMPOBaHMS NPo-
LyKTOB, 00LLMe Ang BCEX BULOB CTPOUTENEN.

KoHKpeTHble cTpouTtenu peanusyloT CTPOUTENbHbIE LWArK, Kax-
bl no-cBoeMy. KOHKpeTHble CTpouTenu MOryT npou3BOAMTb
pa3HOpOAHble 00bEKTHI, HE MMetoLwMe 06Lero nHTepdenca.

MpoaykT — co3paBaemblit 06bekT. [TpoayKTbl, CAeNaHHble pas-
HbIMU CTPOUTENAMMU, HE 0053aHbl UMETb 00WMI UHTEpdENC.

OupekTop onpenenser NOpsAOK BblI30Ba CTPOUTENbHBIX LIAroB
[AN9 NPOM3BOACTBA TOWM UM MHOM KOHPUIypauuu NpoayKToB.

O6bl4HO KnneHT nonaét B KOHCTPYKTOP AMPEKTOpa YXe roTto-
Bbli OObEKT-CTpOUTENb, M B OANbHEWMIIEM [OAHHbIA AUPEKTOP
MCNONb3yeT TONbKO ero. Ho BO3MOXEH W ApYyrov BapuaHT, Koraa
KNWEHT nepenaér cTpouTens yepes napameTp CTPOUTENbHOMO
MeToAa AMpeKkTopa. B 3TOM cnyyae MOXHO Kax bl pas npume-
HATb Pa3HbIX CTPOMTENEN ANS NPOM3BOACTBA PA3/IMUHbIX npesa-
CTaB/IEHN 0ObEKTOB.

MceBpokop,

B stom npunMmepe CTPOMTEHb MCMONb3YyETCA ONdg nowaroBoro
KOHCTPpYMPOBAHUA aBTOMOOMNEN, a TaKXKE TEXHUYECKMX PpyKO-
BOACTB K HUM.



director = new Director()

CarBuilder builder = new CarBuilder()
director.makeSportsCar(builder)

Car car = builder.getResult()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()

---------------- Client
\
«interface» Director
Builder
<.
Ty
+ reset()

+ makeSUV(builder)
+ makeSportsCar(builder)

+ setGPS()

B

S

Car CarManual
Builder Builder
- car: Car - manual: Manual

+ reset()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()

+ reset()

+ setSeats(number)
+ setEngine(engine)
+ setTripComputer()

+ setGPS() + setGPS()
+ getResult(): Car + getResult(): Manual
] ]
Car Manual

builder.reset()
builder.setSeats(2)
builder.setEngine(

new SportEngine())
builder.setTripComputer()
builder.setGPS()

this.manual =

new Manual()

[l06aBUTb MHCTPYKLMIO K
60pTOBOMY KOMIbIOTEPY.

return this.manual

[Mpumep nowiazo8020 KOHCMpPyUpoBaHus asmomobuneli u UHCMpyKYUL

K HUM.

ABTOMOOWM/Ib — 3TO CNOXHbIM OOBEKT, KOTOPbIA MOXET ObITb

CKOH(UIrypuMpoBaH COTHeM pasHbix cnocobos. Bmecto ToOro,

4TOObI HAaCTpPanBaTb aBTOMOOU/b Yepe3 KOHCTPYKTOP, Mbl BbIHE-

ceM ero c6opKy B OTAENbHbINM KNACC-CTPOUTEND, NPeayCMOTPEB

MeToAbl ANs KOHPUIypaLMmM BCEX YacTel aBTOMOOUAS.



N o A WN R

KnuneHT MoxeT cobupatb aBToM0bMAK, paboTas co cTpoutenem
Hanpamyr. Ho, C Apyror CTOpOHbI, OH MOXET NOPYYUTb 3TO AeN0
AMPEKTOpY. ITO 0ObEKT, KOTOPbIM 3HAET, Kakue Wwarn CTpouTens
HY>KHO BbI3BaTb, YTOObI MOMYYMTb HECKOJIBKO CaMbIX MONynsp-
HbIX KOHUIypauuin aBToMobunen.

Ho K KaXxgoMy aBTOMOOBUIIIO HYXHO ELLE M PYKOBOACTBO, COBMa-
fawlee ¢ ero KoHourypaumei. [Ins 3Toro Mbl Co34agMM eLlé
OOMH KNAcC CTpOWTens, KOTOPblii BMECTO KOHCTPYMPOBaHMS
aBToMOOMNS, OyaeT neyataTb CTpPaHWLbl PYKOBOACTBA K TOW
LEeTanu, KOTopyl Mbl BCTPaMBaeM B MpoaykT. Tenepb, npomny-
cTuB 06a TMna CTpouTeneil 4Yepes OAHM WM Te Xe Laru, Mol
MoflyYyum aBTOMOOMIb M MOAXOASLEE K HEMY PYKOBOACTBO
nosib3oBaTens.

OueBMAHO, YTO BYMaXKHOE PYKOBOACTBO M XKENE3HbIM aBTOMO-
6unb — 3TO ABE pa3HbiX BELLM, HE MMEIOLMX HUYEro obuiero.
Mo 3TOM MpPUYMHE Mbl AO/MKHbI NOMYYaTb Pe3y/bTaT HANPAMYHo
OT CTpOWTENEN, a He OT AMpeKTopa. MHaye HaM NpuLNOCh Obl
XECTKO MpUBSA3aTb AMPEKTOPA K KOHKPETHLIM K/jlaccaM aBTOMO-
6unei 1 pykoBOACTB.

// CTpouTenb MOXeT co3faBaTb Pa3finyHble MPOAYKTbl, MCMOMb3ysa OAUH
// W TOT Xe Mpouecc CTpPOUTeNbCTBa.
class Car is
// ABTOMOOWIM MOryT OTAMYATHLCA KOMMJEKTauuen: TUMOM
// nBuratens, KOJAMYECTBOM CUOEHWUN, MOTYT WMETb WU HE WMETb
// GPS n cuctemy HaBurauuum u T1. O. Kpome Toro, asToMobunu

// MOryT 6biTb FOPOACKUMU, CMOPTUBHBIMA WAU BHELOPOXHUKAMM.



8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

class Manual is
// PYyKOBOQACTBO Mosib30BaTesns OJis OaHHOM KOHQUIypauuu

// aBToMobuns.

// WHTepdenc ctpouTens obbABNsSeT BCE BO3MOXHbIE 3Tamnbl U Waru
// KOHQUrypauum npopykKTa.
interface Builder is

method reset()

method setSeats(...)

method setEngine(...)

method setTripComputer(...)

method setGPS(...)

// Bce KOHKpeTHble CTPOUTENU peanu3ylnT obwuMi MHTeppenc no—CBOEMY.
class CarBuilder implements Builder is
private field car:Car

method reset()

// TloMecTutb HoBbiM 00bekT Car B none '"car".
method setSeats(...) is

// YCTaHOBUTb YyKa3aHHOE KOJMYECTBO CULOEHMUN.
method setEngine(...) is

// YCTAHOBUTb MOOAHHbLIA OBUraTesb.
method setTripComputer(...) is

// YCTaHOBUTb MOJAHHYW CUCTEMY HaBUTrauuW.
method setGPS(...) is

// YCTaHOBUTb wunun cHATb GPS.
method getResult():Car is

// BepHyTb Tekywmn obbekT aBTOMOOMNSA.

// B oTnnyme OT Apyrux nopoxpawwmx naTtTepHoB, raoe npopyKThbl

// DOMXHbl ObITb YacCTbld OOHOWM nepapxmnu KnaccoB unun cnegosaTb



40  // obuweMy uHTepdency, CTPOMTENM MOryT CO3faBaTb COBEPWEHHO
41  // pa3Hble NpoAyKTbl, KOTOpble He uMewT obwero npepka.

42 class CarManualBuilder implements Builder is

43 private field manual:Manual

44 method reset()

45 // TloMecTuTb HOBbIN 06bLekT Manual B none "manual".
46 method setSeats(...) is

47 // 0nucatb, CKOSIbKO MECT B MallMHe.

48 method setEngine(...) is

49 // DobaBuTb B PYKOBOACTBO OMNMCaHMe OBUraTens.

50 method setTripComputer(...) is

51 // [o6aBWTb B PYKOBOLCTBO OMUCAHWE CUCTEMbl HABUraLMWK.
52 method setGPS(...) is

53 // Do6aBuUTb B WMHCTPYKUMIO MHCTPyKuuw GPS.

54 method getResult():Manual is

55 // BepHyTb Tekywuih ob6bLEKT pyKOBOLCTBA.

56

57

58 // OupekTop 3HaeT, B KakKOMW MOC/IE[OBATENbHOCTU HYXHO 3acTaBnAThb
59 // paboTtatb cTpouTens, 4Tobbl MONAYYUTb Ty WU WHYK BEPCUID

60 // npopgykTa. 3amMeTbTe, 4TO gupekTop paboTaeT co cTpouTenem yepes
61 // obwmn uHTepdenc, 6naropmaps YeMy OH He 3HaAeT TUN MNpopykTa,

62 // KOTOpbIM U3roTOBNAET CTPOUTENb.

63 class Director is

64 method constructSportsCar(builder: Builder) is
65 builder.reset()

66 builder.setSeats(2)

67 builder.setEngine(new SportEngine())

68 builder.setTripComputer(true)

69 builder.setGPS(true)

70

71
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// OnpekTop nony4yaeT 0O6bEKT KOHKPETHOrO CTPOMTENs OT KIWEHTa
// (npunoxexus). lMNpunoxeHne camMo 3HaE€T, KaKOro CTPOUTENS HYXHO
// WCnonb30BaTb, 4YTOObl MONYYUTb ONpenenéHHbIn MPOAYKT.
class Application is

method makeCar() is

director = new Director()

CarBuilder builder = new CarBuilder()
director.constructSportsCar(builder)

Car car = builder.getResult()

CarManualBuilder builder = new CarManualBuilder()

director.constructSportsCar(builder)

// TOTOBbIN MPOAYKT BO3BpallaeT CTpouTeslb, TaK Kak
// DWPEKTOp Yalle BCEro He 3HaeT WM He 3aBUCUT OT
// KOHKPETHbIX KIacCOB CTpoOUTENnerd M MpooyKTOB.

Manual manual = builder.getResult()

Q= MpumenumocTb

;Tr Korpa Bbl XxoTuTe u36aBUTLCA OT  «TENECKOMUYECKOro

KOHCTPYKTOpa».

% ,D,OI'IyCTVIM, Yy BaC e€CTb OAMH KOHCTPYKTOp C AeCATbio Onumo-

Ha/sIbHbIMM NapameTpamu. Ero Heyno6GHO BbI3biBaTb, MNO3TOMY
Bbl CO3[a/M eWé fecsTb KOHCTPYKTOPOB C MEHbLWMUM Konuye-
CTBOM MapaMeTpoB. Bcé, uTo oHM fenatoT — 370 nepeagpecyoT
BbI30B K 6330BOMY KOHCTPYKTOpPY, MOAABas Kakue-TO 3Haye-



HUA MO YyMONYaHWUKO B MNapaMeTpbl, KOTOPblE€ MpOonyweHbl B
HNX CaMUX.

class Pizza {

Pizza(int size) { ... }

Pizza(int size, boolean cheese) { ... }

Pizza(int size, boolean cheese, boolean pepperoni) { ... }
I coc

Takoeo MOHCMPA MOXHO C030amb MOJILKO 8 A3bIKAX, UMEWUX MEXAHU3M
nepezpy3ku memodos, Hanpumep, C# uau Java.

MNattepH CrpouTens no3sonsieT cobupaTtb 0ObEKTbl MOLArOBO,
BbI3bIBAs TOIbKO Te LUArK, KOTOPbIe BAM HYXHbI. A 3HauUuT, 60/1b-
e He HYXHO MbITaTbCA «3aNUXHYTb» B KOHCTPYKTOP BCE BO3-
MOXHbl€ ONuUMK NPOAYKTA.

Korpa Baw kop AOMKEH co3paBaTh pasHble MpeacTaBNeHUs
Kakoro-to obbekra. Hanpumep, aepeBsiHHbIE U Kene306eToH-
Hble AoMa.

CTpOMTeﬂb MOXHO MNPUMEHUTb, €C/In COo3AaHME HECKOJIbKMUX
I'Ipe,EI,CTaBJ'IeHMﬁ 06beKTa COCTOMT U3 OAMHAKOBbIX 3TanoB, KOTO-
pble OTINYAKTCA B AETANAX.

NHTepdenc ctpoutenen onpenenunT Bce BOSMOXHbIE 3Tanbl KOH-
cTpympoBaHus. Kaxaomy npencrasneHuio byaet cOOTBETCTBO-
BaTb COOCTBEHHbIM Knacc-ctpouTenb. A noOpsaoK 3Tanos
cTpouTenbcTBa ByaeT 3ag4aBaTb Knacc-aupeKTop.



‘]ﬂ' Korpa Bam HY>XHO COGMPaTb CNOXHble COCTaBHble OOBLEKTHI,

%

Hanpumep, aepeBbss KoMNoHOBLMKa.

CTpouTenb KOHCTpyMpyeT 06bekTbl MOWaroBo, a He 3a OAMH
npoxod. bonee Toro, waru CTpoOUTENbCTBA MOXHO BbIMOMHATD
peKypcuBHO. A 6€3 3TOro He NMoCTPOUTb APEBOBUAHYIO CTPYKTY-
py, Bpoae KoMnoHoBLMKa.

3ameTbTe, 4to CTpounTENb HE NO3BO/ISET MOCTOPOHHUM 0ObEKTAM
MMEeTb JOCTYN K KOHCTPYMpPYyEMOMY 0OBLEKTY, NMOKa TOT He byaeT
MOMIHOCTbIO FOTOB. DTO NPEAOXPAHAET KIMEHTCKMIA KOA OT NoJy-
YEHMS HE3AaKOHYEHHbIX «OUTbIX» 0ObEKTOB.

LLlaru peanu3sanmum

Y6enutech B TOM, YTO CO34aHMNE pa3HbIX Hpe,ﬂ,CTaBﬂeHVIVI obbek-
Ta MOXKHO CBECTM K OOLWMUM Luaram.

OnuwwuTe 31 Wwarun B 06WeM nHTepderce ctpouTenen.

Ons kaxporo us I'Ipe,Ll,CTaBJ'IEHMI‘/II O6'b€KTa-I'IpO,D,YKTa co3pgante
no 04HOMY KaCCy-CTPpOUTENIO U peanM3yl71Te MX MeToabl CTpOU-
TENbCTBA.

He 3abyabre npo Meton nonyveHus pesynbrata. OBbIYHO KOH-
KpeTHble CTPOUTENN OMNpenensatoT COOCTBEHHble MeToAbl Nosy-
YeHua pesynbTaTa CTpoUTeNbCTBA. Bbl HE MOXeTe onucatb 3Tu
MeTOoAbl B MHTepderice cTpouTenei, NOCKONAbKY MPOAYKTbl He
00513aTeNIbHO A0/IKHbI UMETb 00K 6A30BbIM KNacC AU UHTEP-



denc. Ho Bbl Bcerga cMoxeTe [06aBUTb METOA, NONyYeHWUs
pe3ynbrata B 06wuin uHTepdenc, ecnm Bawm CTPOUTENU NPOU3-
BOOAT OQHOPOAHbIE NPOAYKTbI C 0OLWMM NpeakomM.

4. TopymaniTte 0 co3aaHUKM Knacca gupektopa. Ero metoabl 6yayT
C034aBaTb pa3/nyHble KOHbUrypauum npoayKTOB, Bbi3bIBas
pasHble Warn 04HOro M TOro e CTPOoUTeNS.

5. KnueHTtckui Kop ponkeH 6yaeT co3paBaTth M 06bEKTbI CTpoUTe-
nem, n obbekT gupekTopa. Nepen Ha4anoM CTPOUTENLCTBA KK~
€HT OO/MKEH CBA3aTb ONpeaenéHHOro CTpoUTeNs C AUPEKTOPOM.
JTO MOXHO caenatb MMbo Yepes KOHCTPYKTOp, b0 Yepes ceT-
Tep, NMB60 NOAAB CTPOUTENS HANPSMYIKO B CTPOUTENbHbIW METOA,
AnpekTopa.

6. Pe3ynbTaT CTpOMTENbCTBA MOXHO BEPHYTb M3 OMPEKTOpa, HO
TOJIbKO eCNM MeTo[ BO3BpaTa MpoAykTa yAanoCb NOMecTUTb B
o6wWwmn nHTepdenc ctpoutenei. MIHaye Bbl XXECTKO NPUBSIKETE
OMPEKTOpa K KOHKPETHbIM KJlacCaM CTpoUTenen.

33 MNpeumywiectsa u HepoCTaTKMU

v/ Tlo3BonsgeT co3naBaTb npoayKTbl NOWAaroBo.

v/ Tlo3BONSET UCNONb30BaATh OOWH U TOT Xe KOoA4 ANda CoO34aHNA pa3-
JINYHbIX NPOAYKTOB.

v/ U3onupyeT CNOXHbIA Kop cOOpKM NpoAyKTa OT ero OCHOBHOM
BU3HEC-NOrMKM.



X

1!

YCnoxHsIeT Kop, nporpamMmmsbl 1U3-3a BBeAEHUA OOMNONHUTENIbHbIX
KNaCCoB.

KnueHT 6ymeT npuBsa3aH K KOHKPETHbIM Kiaccam CTpouTenen,
TaK KaK B MHTepdence AMpeKkTopa MOXeT He BbITb MeToAa nony-
4yeHus pesynbraTa.

OTHOwEHMS C APYTMMU NATTEPHAMU

MHorne apxmTekTypbl HAYMHAKTCA C NpuMeHeHns PabpuuHoro
MeTtopa (bonee NpoCToro M paclumMpsemMoro Yepes noakaacchl) u
3BONOLMOHMPYIOT B CTOPOHY ABcTpakTHOM ¢dabpukm, MpotoTu-
na unu Crpoutens (6onee rmbkux, HoO 1 6onee CNOXHBbIX).

Crpoutenb KOHLEHTPUPYETCS HA NMOCTPOEHUM CNOXKHbIX 0bbek-
TOB wWar 3a waroM. A6cTpakTHaa ¢abpuka cneunanusnpyercs
Ha CO3A4aHUKN CEMEWCTB CBA3aHHbIX NPpOoAyKToB. Cmpoumess BO3-
BpalLlaeT NPOAYKT TONbKO MOC/IE BbIMOMHEHMS BCEX LIAros, a
AbcmpakmHas ¢abpuka Bo3BpalLaeT NpoAYKT CPa3y Xe.

CTPOMTEHb Nno3BONAET NOWAroBo COOpPyXaTb OEPEBO Komno-
HOBLUUKA.

MattepH Crpoutenb MOXET 6GbiTb MOCTPOEH B Buae MocTa:
oupekmop 6ymeT urpaTb ponb abCcTpakumu, a cmpoumenu —
peanusaumm.

A6cTpakTHas ¢abpuka, Crpourtens 1 Mportotun MoryT BbITb pea-
NU30BaHbl Npu noMowu OAUHOUKM.



MPOTOTHIN

Take uzeecmeH kak: KnoH, Prototype

MpotoTun — 370 nopoXAaawuwmii NaTTepPH MPOEKTUPOBAHUS,
KOTOpbI MNO3BONSIET KOMWPOBaTb OOBLEKTbl, HE BAABasACb B
NoApOOHOCTM MX peanu3aumu.



@ Mpobnema

Y Bac ecTb 06bEKT, KOTOPbIM HYXXHO CKOMMpoBaTb. Kak 3710 cae-
natb? HyXXHO co34aTtb NycToM 06BLEKT TAaKOro e Knacca, a 3aTeM
noo4YepEéQHO CKOMMPOBATb 3HAYEHMS BCEX MOJIEM M3 CTApOro
06beKkTa B HOBbIN.

MNpekpacHo! Ho ecTb HoaHC. He kax bl 06beKT yoacTcs CKonum-
poBaTb TaKMM 06pa3oM, Beflb YaCTb €ro COCTOAHUS MOXET ObITb
MPUBATHOM, @ 3HAYUT — HEOOCTYNHOM AN OCTaNbHOro KOAQ
Nporpammol.

MPOWEN MECAL

AYMAELLD, Mbl
CMOXEM ErO
CKOMUPOBATY?

KOHUPOBGHU&‘ «U38He» He 8ce20a 803MOXHO 8 peasibHocmu.

Ho ecTtb 1 gpyras npobnema. Konupyowmi Kog, CTaHeT 3aBUCUM
OT KJTAaCCOB Konupyembix 06bekToB. Beab, 4tobbl nepebpatb ace
nons 06bekTa, HY>KHO NPUBA3ATLCS K ero Knaccy. 13-3a 31oro Bbl
He CMOXeTe KONMpoBaTb 0ObLEKTHI, 3HAS TOJIbKO MX UHTepden-
Cbl, @ HE KOHKPETHbIE KN1acChl.


https://refactoring.guru/cargo-cult

@ Pewenune

MaTtTepH lMpoToTMN nopy4yaeT CO34aHWe KOMUKA CaMUM KOMu-
pyembiM obbekTaM. OH BBOAMT 0OWMI MHTepdenc onsa Bcex
00beKTOB, MOALEPXKMBAKOLWMX KNOHMPOBAHME. DTO MO3BONSET
KOMMpoBaTb OOBLEKTbI, HE MPMBA3bIBASCb K MX KOHKPETHbIM
knaccam. OBbIYHO TaKOW MHTEPHENC MMEET BCErO OAMH METOS

clone .

Peanusauns 3toro metoga B Pa3HbIX K/aCCaX 0OYe€Hb CXO0Xa.
MeTop, C0303ET HOBbI 00bEKT TEKYLWLEro Ksacca U KONUpyeT B
Hero 3HayeHus BCcex nonen cobcTBEHHOro obbekTa. Tak nony-
YUTCA CKONUPOBATb AadXe MPUBATHbIE NMON4, TaK KakK 60bLUMH-
CTBO 43blKOB NpOrpamMMmMpoBaHMAa paspelaer A0Ctyn K
NMPpUBATHbIM MONAM ntoboro obbvekTa TEKYLLEro Kiacca.

OKE#,
CEMYAC
CAENAEM
NAPOYKY
KAOH0B.

000

lpedsapumenbHO 3G20MOB/IeHHbIE NPOMOMUNbLI MO2YM CMAamsb
3ameHoll nooKaaccam.



O6beKT, KOTOPbIF KOMUPYHOT, Ha3bIBaeTCcs npomomunoM (oTKyaa
M Ha3BaHue naTTepHa). Koraa 06bekTbl NporpaMMbl codepxaTt
COTHM MOMEN U TbICAYM BO3MOXHbIX KOH(DUIypaLMit, NpOTOTK-
Mbl MOTYT CNYXMTb CBOEOGpPa3HOM anbTepHaTMBOM CO34aHMIO
MoAKIaccos.

B 3TOM cnyyae Bce BO3MOXKHbIE MPOTOTUMbI 3ar0TaBAMBAKOTCS U
HaCTPaMBaloTCA Ha 3Tane MHMLMaNM3aumMm nporpamMmbl. Motom,
KOraa NporpaMMe Hy>XEH HOBbI 0BLEKT, OHA CO3AAET KOMUIO U3
NPUroTOBIEHHOIO NPOTOTUMA.

E> AHanorusa us XXusHu

B npoMbilwneHHOM NpOM3BOACTBE NPOTOTUMbI CO34AKOTCS Nepes,
OCHOBHOM MapTueil MpoAyKTOB A/ MPOBEAEHWUS BCEBO3MOX-
HbIX UCNbITaHMIA. [py 3TOM NPOTOTUN He y4acTBYeT B Mocneny-
tOLLEM NPOU3BOACTBE, OTbIrPbIBasi MACCUBHYIO POJb.

MPUBET,
bP0!

lpumep deneHus knemku.



MpoToTMN Ha MpPOM3BOACTBE HE AENAeT KOMuK camoro cebs,
nostomy 6onee 6/1M3KMIN NpUMep NaTTepHa — AOENeHue Kie-
TOK. [locie MUTO3HOTO AeNeHns KNeTok 0bpasytoTcs ABe coBep-
LWEHHO MAEHTUYHbIE KNeTKU. OpUrMHanbHaa KNeTka oTbirpbiBaeT
pofb MpPOTOTUNA, MPUHUMAs AKTMBHOE Yy4yacTMe B CO34aHWM
HOBOro obbekTa.

52 CTpykTypa

basoBas peanusauus

1
3 «interface»
Client > Prototype
+ clone(): Prototype
copy = existing.clone()
T ,
ConcretePrototype
- field1

this.field1 = prototype.field1
+ ConcretePrototype(prototype)

return new ConcretePrototype(this) + clone(): Prototype
SubclassPrototype
super(prototype) - field2

this.field2 = prototype.field2
+ SubclassPrototype(prototype)

return new SubclassPrototype(this) + clone(): Prototype

1. Wurepdeiic npoToTMNOB ONUCHIBAET ONepaLum KNOHUPOBAHMSI.
B 6onblumMHCTBE Cly4aeB — 3TO €AUHCTBEHHbIM MeTog, clone .



KOHKpeTHbIi1 npoTtoTMn peanu3yeT onepauuio KIOHWPOBAHMS
camoro cebs. MoMMMO 6GaHanbHOrO KOMMPOBAHUSI 3HAYEHWW
BCEX Nonen, 34ecb MOryT ObiTb CMpsATaHbl Pa3MYHble CIOX-
HOCTM, O KOTOPbIX HE HY)HO 3HaTb KAueHTy. Hanpumep, kno-
HUPOBaHWe CBA3aHHbIX 0ObEKTOB, PaCMyTbiBaHWE PEKYPCUBHbIX
3aBMCUMOCTEN 1 npouee.

KnueHT co3paér konuio obbekTa, 06palasch K HeMy vepes
06LWMn MHTepdenc NpoTOTUNOB.

Peanusauus c o6wmum XpaHUAuweMm npoTtoTunos

button = new Button(10, 40, "red")
registry.addltem(‘LandingButton”, button)

Client
button = registry.getByColor(‘red”)
\4

AT BB «interface»
- items : Prototype]] Prototype
+ addltem(id: string, p: Prototype) C + getColor(): string
+ getByld(id: string): Prototype + clone(): Prototype
+ getByColor(color: string): Prototype A

foreach (item in items)
if (item.getColor() == color) Button
return item.clone()

- X, Y, color

+ Button(x, y, color)
+ Button(prototype)
+ getColor(): string

+ clone(): Prototype

return new Button(this)



XpaHunuiwe nporotunoB obneryaet 4OCTYN K 4AaCTO MCMONb3Y-
€MbIM NPOTOTMNAM, XpPaHa HAabop NpeaBapuTENbHO CO3A4aHHbIX
3Ta/IOHHbIX, FTOTOBbIX K KOMWMPOBAHUIO 00BbEKTOB. HDOCTeﬁLIJee
XpaHnnnue MOXeT ObITb NOCTpOEHO C NMoMoLbiO Xeuw-tabnu-
Uubl BUOA wuMA-NpOoTOTUNA - MNPOTOTMUN . Ho ans y,lJ,O6CTBa NMOUNCKA
npoToTUNMblI MOXXHO MapkKMpoBaTb U APYrMMU KPUTEPUAMMU, a HE
TOJ1IbKO YC/N10OBHbIM UMEHEM.

MceBpokop,

B atoM npumepe MpotoTun no3BonsieT NpoOU3BOAUTb TOUHbIE
KOMMM O0OBbEKTOB reoMeTpuyeckmux Guryp, He nNpuBsA3bIBasCb K
MX Knaccam.

Shape

- X’ y
Application |[<>—=- color

+ Shape(source)

+ clone()
I I
Rectangle Circle
- width - radius
- height )
+ Circle()
+ Rectangle() + clone()
+ clone()

lpumep KNOHUPOBAHUS Uepapxuu 2eoMempu4eckux guayp.
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Bce ¢urypbl peanusyoT nHTEpdenc KNOHMPOBaAHUS U Npeno-
CTaBNAKOT METOA, AN BOCMPOU3BOACTBA CaMoMn cebs. MNoaknaccol
MCNONb3YIOT METOA, KNOHUMPOBAHUA poauTens, a 3aTeM Konupy-
0T COBCTBEHHbIE NONS B NONYYMBLLMICA OOBEKT.

// Ba30BbIM NpOTOTMN.
abstract class Shape is
field X: int
field Y: int

field color: string

// 0ObIYHBIN KOHCTPYKTOP.
constructor Shape() is
7/ coo

// KOHCTpPYKTOp npoToTUNa.
constructor Shape(source: Shape) is
this()
this.X = source.X
this.Y = source.Y

this.color = source.color

// Pe3ynbTaToM onepauuu KIOHMpPOBaHMA Bcerpa bypeTr obbekT wu3
// wepapxuu kKnaccos Shape.

abstract method clone():Shape

// KOHKpEeTHbI mpoToTUN. MeTon KIOHMPOBAHWA CO30aéT HOBLIM 0ObLEKT
// TeKywero knacca, nepepgasas B e€ro KOHCTPYKTOP CCbUIKY Ha

// cobcTBeHHbIN 06beKT. Bnaropaps 3ToMy onepauus KIOHUMPOBaHWA

// nony4YaeTca aTOMapHOW — MOKa HEe BbINOJIHUTCA KOHCTPYKTOP, HOBOrO

// obbekTa ewé He cywecTtByeT. HO Kak TONbKO KOHCTPYKTOp 3aBepuuT
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// paboTy, Mbl MOAYYMM MOSIHOCTbLKW FOTOBbIN OOBLEKT—K/IOH, @ He MycToW
// 0OBbEKT, KOTOPbIM HYKHO €elé 3anosiHUTb.
class Rectangle extends Shape is

field width: int

field height: int

constructor Rectangle(source: Rectangle) is
// BbI30B pPOOMTENbLCKOrO KOHCTPYKTOPA HYXEH, 4TOObI
// CKOMMpOBaTb MOTEHLMasnbHble MpUMBaTHbE MOMsA, OObABNEHHbIE
// B POOUTENbCKOM Kracce.
super(source)
this.width = source.width

this.height = source.height

method clone():Shape is

return new Rectangle(this)

class Circle extends Shape is

field radius: int

constructor Circle(source: Circle) is
super(source)

this.radius = source.radius

method clone():Shape is

return new Circle(this)

// Tne-1o B KIMEHTCKOM Kofe.
class Application is

field shapes: array of Shape
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constructor Application() is
Circle circle = new Circle()
circle.X = 10
circle.Y = 10
circle.radius = 20

shapes.add(circle)

Circle anotherCircle = circle.clone()
shapes.add(anotherCircle)

// anotherCircle 6ypet copepxaTb TOYHYyW Konuw circle.

Rectangle rectangle = new Rectangle()
rectangle.width = 10
rectangle.height = 20

shapes.add(rectangle)

method businessLogic() is
// Nnioc MpoToTuna B TOM, 4YTO Bbl MOXETE KiOHMpoBaTb Habop
// ODOBbEKTOB, He 3Hasi WX KOHKPETHble KNacChl.

Array shapesCopy = new Array of Shapes.

// Hanpumep, Mbl He 3HaeM, Kakue KOHKPeTHO O0ObeKTbl

// HaxopAaTCca BHYTpuM MaccuBa shapes, Tak kKak OH 06bsABnEH
// c tunoM Shape. Ho Gnaropapsi nonvMopgusMy, Mbl MOXeEM
// KNOHMpOBaTb BCe 0OBLEKTH «BCrenyw». ByaeT BbIMOMHEH

// MeTop clone TOro Kfacca, KOTOPbM ABASeTCA 3TOT

// OOBbEeKT.

foreach (s in shapes) do

shapesCopy.add(s.clone())

// TNepemeHHasa shapesCopy OymeT copepxaTb TOYHbIE KOMUU

// 3neMeHTOB MaccuBa shapes.



Q= MpumenumocTb

‘]ﬂ' Koraa Baw Koa He AOMKEH 3aBUCETb OT K/1acCoB Konupyembix

%

00BbEeKTOB.

Takoe vacto ObiBaeT, eciv Baw Kop pabotaeT C 06beKTamy,
NoAaHHbIMU U3BHE Yepe3 Kakom-To 0bwuit nHtepdenc. Bol He
MOXeTe MpuMBA3aTbCA K MX Kjlaccam, gaxe ecnu 6bl xoTenw,
MOCKOMbKY UX KOHKPETHbIE KNaCCbl HEU3BECTHbI.

MaTTepH NpoTOTUN NpeaoCTaBAsSeT KAMEHTY 0OWNUn MHTepdenc
ANng paboTtbl CO BCeMU NpOTOTUNAMU. KNMEHTY He HY>XHO 3aBu-
CeTb OT BCeX KNacCOB KOMupyembiX OObLEKTOB, a TONbKO OT
WHTepdenca KNOHUPOBaAHMUS.

Korpa Bbl MMeeTe yiiMy NOAKNAcCOB, KOTOpble OTIMYAOTCA
Ha4YaNbHbIMK 3HaYeHUAMU nonen. KTo-t1o mMor cospartb BCe 3TU
KJ1acCbl, YTOObI MMETb BO3MOXXHOCTb JIEFKO NOPOXAATb 06beK-
Tbl C ONpeAeneéHHON KOHPUrypaumen.

MaTTepH NpoTOTMN MpeafiaraeT UCMONb30BaTb HAbop NMpOTOTK-
MoB, BMECTO CO34aHMs MOAKNACCOB A5 OMUCAHMS NOMYNSPHbIX
KOHPUrypaumin o6bekToB.

Taknm 06pa3om, BMECTO NOpOXAeHNUs 0ObEKTOB M3 MOAK/IACCOB,
Bbl ByeTe KONMPOBaTb CyLLECTBYHOLWME 06BLEKTBI-NPOTOTUNLI, B
KOTOPbIX yX€ HaCTPOEeHO BHYTPEHHEE COCTOSHUE. 3TO NO3BOAUT
n3bexaTb B3pbIBHOrO pOCTa KONMYECTBA K/IACCOB B Nporpamme
N YMEHbLUNTb €€ C/IOXKHOCTb.



Waru peanusaumu

1. Co3pante MHTepdenCc NpPoOTOTUNOB C €AUHCTBEHHbIM METOAOM
clone . Ecnun y Bac yxe ecTb nepapxms npoaykToB, METOZ KJO-
HMPOBAHUS MOXHO OObSIBUTb HEMOCPEACTBEHHO B KaXXOAOM W3

eé K1accos.

2. [OobaBbTe B Knaccbl Oyaylwmx MpPOTOTMNOB anbTEPHATUBHDIN
KOHCTPYKTOp, MPUHUMAKLLMIA B KayecTBe aprymMeHTa 0ObekT
TeKyLero Kaacca. JTOT KOHCTPYKTOP AOMKEH CKOMMPOBATb M3
nogaHHOro obbekTa 3HAYeHMs BCeX Mosnen, OO6bSBNEHHbIX B
paMKax TeKyllero Kfiacca, a 3aTeM nepeaaTb BbINOMAHEHWE
pPOAMTENBCKOMY KOHCTPYKTOPY, YTO6bI TOT N03a60TMACS O NOnsiX,
0bbsBNEHHbIX B Cynepkiacce.

Ecnu Baw A3bIK NpOrpaMMMpOBaHMs HE MOAAEPXKMBAET Mnepe-
rpy3Ky METOAOB, TO BaM He yAacTCs CO34aTb HECKOMbKO BEPCUiA
KOHCTPyKTOpa. B 3TOM ciyyae KonupoBaHWe 3HAYEHUI MOXKHO
NpoOBOAMUTbL U B APYroM METOAE, CMeuuanbHO CO34aHHOM [Ans
3TUX uenei. KoOHCTpyKTop yao6Hee TeM, YTO NMO3BONSET KNOHM-
poBaTb 0OLEKT 33 OAMH BbI30B.

3. Metop KNOHMPOBAHUA 00bIYHO COCTOUT BCErO M3 OHOM CTpo-
KW BbI30OBa Onepatopa new C KOHCTPYKTOPOM MNpOTOTUNA. Bce
Knaccbl, noggep>xumBawuwne KIOHUPOBAHUE, [OOJ/DKHblI ABHO
onpenenntb MeTod clone , 4yTOObl MCNOJSIb30BATb COOCTBEHHbIN
Knacc € onepatopoM new . B O6paTHOM cnydyae pe3ynibtatoM
KNOHNPOBAHUA CTAHET 06beKT poAUTENBCKOIo Knacca.



OnunoHanbHO, Co34auTe LEHTpasbHOE XpaHWAuLEe MNpOoTOTU-
nos. B HEM yaobHO XpaHWTb Bapuauum 0BbEKTOB, BO3MOXHO,
[aXe OHOro KNacca, HO N0-Pa3HOMY HACTPOEHHbIX.

Bbl MOXeTe pa3mMecTuTb 3TO XpaHunuiie nnbo B HOBOM (ab-
pUYHOM Knacce, nmbo B pabpmyHoM MeTode 6a30BOro knacca
NpoToTUNOB. TakoM GabpuuHbIA METOA AO/MKEH HA OCHOBAHUM
BXOOALMX apryMEHTOB MCKaTb B XPaHWAULLE NPOTOTUMOB MOA-
XOAALWMM 3K3EeMMAAP, a 3aTEM BbI3bIBATb €70 METOZ, KIOHMPOBa-
HMS M BO3BPALLATb MOMYYEHHbIN OOBLEKT.

HakoHeLl, HYXHO M36aBUTbCA OT MpPSIMbIX BbI3OBOB KOHCTPYK-
TOpOB 0OBLEKTOB, 3aMEHUB UX Bbl30BaMM GabpuyHOro Metoaa
XPaHUAULLA NPOTOTMNOB.

33 MNpeumywiectBa u HepoCTaTKMU

v
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MNo3Bonger KNOHMPOBATb 00beKTbI, He NpnBA3bIBadCb K NX KOH-
KPEeTHbIM K/1aCCaM.

MeHbLue noBTopsaLWerocsa koga MHMUMannsaumm 00bEKTOB.
yCKOpﬂeT Co34aHue 06bEKTOB.

AnbTepHaTMBa CO34aHWMIO MOAKNACCOB AN KOHCTPYMPOBAHUA
C/TOXHbIX OObEKTOB.

CNoXHO KNOHMPOBATb COCTaBHble 0OBLEKTbI, UMEIOLLME CCbITKM
Ha Apyrve o6bekTbl.



«— OTHoLwWeHMUSA C ApYrUMM NATTEPHAMM

e MHOrne apxuTeKTypbl HAYMHAKTCS C NpUMeHeHus PabpuuHoro
MeTtopa (bonee NpoCToro M paclumMpsemMoro Yepes noakaacchl) u
3BONOLMOHMPYIOT B CTOPOHY ABcTpakTHOM ¢abpukm, MpoTtoTtu-
na unu Crpoutens (6onee rubkux, HoO 1 6onee CNOXHBbIX).

e Knaccbl A6cTpakTHOM habpukmu ualle BCEro peanusyrTca C
nomoLubio MabpuyHoro MeToaa, XOTS OHM MOTYT ObITb MOCTPO-
eHbl 1 Ha ocHoBe lMpoToTuna.

e Ecnn KoMaHay HyXXHO KONMpoBaTb nepes BCTaBKOM B UCTOPUIO
BbIMOJIHEHHbIX KOMaHA, BaM MOXeT nomoyb MpoToTun.

e ApxuTekTypa, nocTpoeHHas Ha KomnoHoBwwmkax v [lekoparto-
pax, 4acTo MOXET ObITb YyYlleHA 3a CYET BHeapeHus MpoToTu-
na. OH NO3BONSIET KJIOHUPOBATb CIOXKHbIE CTPYKTYPbl 06bEKTOB,
a He cobupaTb UX 3aHOBO.

« [lpoToTMN HE OMMPaeTcs Ha HacnefoBaHME, HO €My HYXHa
CNOXHaa onepaums MHUUManM3aumu. MabpuuHblit MeToa, Ha-
060pOT, NOCTPOEH Ha HACNeLoBaHUM, HO He TPebyeT CI0XKHOM
MHULMANU3aLMUN.

e CHMMOK MHOrga MOXHO 3ameHMTb MpoToTMnoMm, ecin 06bLEKT,
COCTOSIHME KOTOPOro TpebyeTcs COXpaHsTb B UCTOPUM, LOBOJb-
HO MPOCTOM, HE UMEET aKTUBHbIX CCbIJIOK HAa BHELWHMWE pecypCbl
NMB0O MX MOXKHO NTErKO BOCCTAHOBMTb.

»  A6cTpaktHas ¢pabpuka, Crpoutens 1 MpotoTun MoryT 6biTh pea-
NU30BaHbl Npu noMowu OAUHOUKM.



OAMHOYKA

Takxe uzsecmeH kak: Singleton

OAaMHOUKa — 3TO MOPOXAAKLWMIA MATTEPH MNPOEKTUPOBAHMS,

KOTOPbIM rapaHTMpyeT, 4TO Yy Knacca ecTb TONbKO OAMH

3K3eMniap, W NpefocTaBnsieT K HeMmy  rnobanbHyo
TOYKY JOCTyna.



@ Mpobnema

OaoMHouka pellaeT cpasy ABe NpobneMmbl, Hapyllas npuHyun
eduHcmeeHHoUl omeemcmeeHHOCMuU Knacca.

1. TapaHTMpyeT HanuMuuMe eAMHCTBEHHOrO 3K3eMnaspa Knacca.
Yalwe Bcero 310 nonesHo AN A0CTyna K KakoMy-To obuiemy
pecypcy, Hanpumep, 6ase AaHHbIX.

npe,ﬂ,CTaBbTe, YTO Bbl C034anM 0OBEKT, a yepes HekoTopoe
BpeMA npo6yeTe co34atb eweé oamH. B 3ToMm cny4vae XOTesnocCb
Obl nonyynTb CTaprVI 00bEKT, BMECTO CO34aHMS HOBOTO.

Takoe noBegeHME HEBO3MOXHO peann3oBaTb C MOMOLLbH
00ObIYHOIO KOHCTPYKTOPA, Tak KaK KOHCTPYKTOP Kjacca Bcerpa
BO3BpALLAET HOBbIA OOBEKT.

MAPAOH,
A HE 3HAA,
4T0 3AECH
3AHATO.

KnueHmesr mo2cym He nodo3pesams, 4mo pabomarom ¢ 00HUM U meM
e 00beKMmoM.



MpepoctaBnser robanbHYO TOYKY AOCTyna. JTO He MpoCTO
rnobanbHas NnepemMeHHas, Yepes KOTOPYH MOXHO A0CTY4aTbCs K
onpenenéHHomy obbekTy. [nobanbHble NepeMeHHble He 3alu-
WeHbl OT 3anucu, NO3TOMY NOOM KOO MOXET MOAMEHSTb UX
3HauyeHusa 6e3 Bawero Begoma.

Ho ecTb n apyron HioaHc. Hennoxo 6bl XpaHUTb B OLHOM MecTe
n KoA, KOTopbIv pewaeT npobnemy N21, a TakKe UMETb K HEMY
NMPOCTOM U AOCTYMNHbIA MHTEpPdENC.

MHTepeCHO, 4YTO B Hawle BpeM4a NaTtTtepH CTana HACTOJIbKO U3BE-
CTEH, YTO TENEPDL JIKOAN HA3bIBAKOT KOAMHOYKaMU» OaXKe Te K/ac-
Chl, KOTOpbl€ pewarT Nnb O4HY n3 np06neM,
nepeyvyncriieHHbIX BblLUE.

PewieHue

Bce peanusaumm oOMHOYKM CBOASATCS K TOMY, YTOOblI CKPbITb
KOHCTPYKTOP MO YMOJIYAHUIO M €034aTb NyOAUYHBIA CTaTuye-
CKMM MeToh, KOTOpbiM M ByaeT KOHTPOAMPOBATb XXM3HEHHbIN
LMK 0ObEKTa-0OUHOYKM.

Ecnn y Bac ecTtb [oCTyn K KacCy OAMHOYKM, 3HAuuT, bynet
[OCTYM U K 3TOMY CTaTUYeCKOMY MeToay. M3 Kakol Touku Koaa
Bbl Obl €ro HW BbI3BaNMW, OH BCerga byaeT otaaBaTb OOMH U TOT
Xe 0ObeKT.



E> AHanorusa us XXusHu

MpaBUTENbCTBO rOCYAAPCTBA — XOPOLIMI MPUMEP OAMHOUKK. B
rocyflapcTBe MOXET ObiTb TOMbKO OAHO OGULMANbHOE NpPaBu-
TeNbCTBO. BHE 3aBMCMMOCTM OT TOrO, KTO KOHKPETHO 3acefaeT B
NpaBWUTENLCTBE, OHO UMEET rNobanbHy TOUKy Aoctyna «[paBu-
TeNbCTBO CTPaHbl N».

52 CTpykTypa

Singleton <—

- instance: Singleton

- Singleton()
Client —>| + getlnstance(): Singleton 1

if (instance == null) {
// BHUMaHuMe, ecin Bbl NULLETE
// MHOIOMOTOYHbIN KOA, TO 34eCb
// HY>XHO CUHXPOHU3UPOBATb MOTOKM.
instance = new Singleton()

}

return instance

1. OpuHouka onpepenser craTM4yeckui MeTog getInstance
KOTOpbIM BO3BpallaeT eOuMHCTBEHHbIM 3K3eMNasp CBOEro
Knacca.

KOHCTpYKTOp OAMHOYKM [OMKeH ObiTb CKPbIT OT K/IMEHTOB.
Bbi3oB MeTopa getInstance [OOMKEH CTaTb €4MHCTBEHHbIM
cnocoboM nonyyYnTb 06LEKT 3TOrO Knacca.



1 Mcespokop,
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B 3TomM npumepe ponb OAMHOYKM OTbIPbIBAET KIACC MOAKIO-
yeHMqa K 6a3e OaHHbIX.

JTOT KNacc He uMeeT NyBAMYHOro KOHCTPYKTOpPA, MO3TOMY eAMH-
CTBEHHbIM CNOCOO Nony4mTb ero oO6bekT — 3TO Bbi3BAaTb METOS

getInstance . OTOT METOA COXPAHWUT NEPBbIM CO3AAHHbIN 00b-
eKT 1 byaeT BO3BpaLLaTb €ro Npu BCex NocaeayrLwmx Bbi30Bax.

// Knacc ofnvHO4YkuM onpepenseT ctatuvyeckui Metopn getInstance’,
// KOTOpbIA MO3BONAET KIWEHTaM MOBTOPHO WCMOMb30BaTb OOHO U TO Xe
// nopgknioyeHne K 6as3e [OaHHbIX MO BCEM MpOrpamMe.
class Database is
// None pna XxpaHeHus 06bEKTa—OAMHOYKM [OOSXHO ObiTb 006bABMEHO
// CTaTWU4HbIM.

private static field instance: Database

// KOHCTPYKTOp OAMHOYKM BCErpa AOSIKEH OCTaBaTbCs MPUBATHLIM,
// 4TOObl KMMEHTH HE MOr/IM CaMOCTOSITENbHO CO3[aBaTb
// 3K3eMnnsapbl 3TOro Kjacca 4Yepes onepaTop hew .
private constructor Database() is
// 3pecb MOXeT XUTb KOO WHULMANM3auWW MOLKIIOYEHUS K
// cepBepy 6a3 AaHHbIX.
7/ aoo

// OCHOBHOW CTaTM4YeCKWA METOL OOMHOYKM CNYXUT anbTepHaTUBON
// KOHCTPYKTOPY M SIBASETCA TOYKOM [OCTyna K 3K3EMNispy 3TOro
// Knacca.

public static method getInstance() is
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if (Database.instance == null) then
acquireThreadLock() and then
// Ha BcAkuMn cnyyaw ewé pa3 npoBepuM, He Obin s
// 0ObekT co3maH OPYruM MOTOKOM, MOKa TeKYWUR
// %pan ocBoboxpeHns 6I0KMPOBKM.
if (Database.instance == null) then
Database.instance = new Database()

return Database.instance

// HakoHeu, nwboW Knacc OQMHOYKM AONXEH WMETb KaKyl-TO

// NOne3Hyw ¢YyHKLMOHANbHOCTb, KOTOPYW KIWEHTb OypyT

// 3anyckaTtb 4epe3 MoJlyYeHHbn 06beKT OOWUHOYKMU.

public method query(sql) is
// Bce 3anpocbl K 6a3e pgaHHbiXx OyoyT MPOXOAMTb 4Yepe3 3TOT
// MeTof. M03TOMy MMeeT CMbICST NMOMECTUTb Cloaa KaKyl—To
// NOrUKY KewupoBaHUS.
/) coo

class Application is
method main() is

Database foo = Database.getInstance()
foo.query("SELECT ...")
7/ soo
Database bar = Database.getInstance()
bar.query("SELECT ...")
// TNepeMeHHas "bar" copepxut TOT Xe 00bLEKT, 4TO U

// nepemeHHas "foo".



Q= MpumenumocTb

-E[- Koraa B nporpamme AomkeH ObiTb €4MHCTBEHHbIM 3K3eMnasap

Z

KaKoro-tTo Knacca, AOCTYMHblii BCEM K/MEHTaM (Hanpumep,
o6wmit pocTyn K 6a3e AaHHbIX U3 pa3HbIX YacTel NporpamMmbl).

OnMHOuKa CKpbIBAET OT KIMEHTOB BCE CNOCO6bI CO34aHNS HOBO-
ro obbekTa, KpoMe cneuuanbHOro Metoaa. JTOT MeTon nmbo
CO3A3ET 00beKT, MO0 OTAAET CYLLECTBYIOWMIA 0ObEKT, ecin OH
yxe 6bln co3aaH.

Korpa Bam xoueTtcs umMeTb 60nblue KOHTpPONA HaA rMo6anbHbI-
MU nepeMeHHbIMU.

B otnnume ot rnobanbHbix nepemMeHHbIX, OOUMHOYKA rapaHTUpy-
€T, YTO HUKAKOW APYroM Ko He 3aMEeHMUT CO3[aHHbIM 3K3eMnaap
Knacca, NO3TOMY Bbl BCEraa yBepeHbl B HANUMYMU UL OGHOTO
006bEKTA-0AMHOYKM.

Tem He MeHee, B Nt060OM MOMEHT Bbl MOXeETe pacWnpnTb 3TO

OrpaHUYeHNE U MO3BONUTL Nitoboe KOMYecTBO 06beKTOB-0AM-
HOYeK, MOMEHSB KOJ, B OHOM MecTe (MeTof, getInstance ).

LLlaru peanu3zanmuu

[obaBbTe B KNacc npMBaTHOE CTaTUYECKOe nosne, KoTopoe byaeT
coaepKaTb OAMHOYHbIM 0ObEKT.



Ob6bsaBMTE CTAaTUYECKUI CO34AK0LWMI  MeToh, KOTOpbii Oyaer
MCMONb30BaTbCA AN1F NONYYEHUS OLUHOYKM.

[obaBbTe «IEHUBYIO MHULMANN3ALMIO» (CO34aHME 0OBbEKTA Mpu
NMepBOM Bbl30BE METOAA) B CO3AAOLLMIA METOA OAUHOYKM.

Coenarite KOHCTPYKTOP K1acca NpUBaTHbIM.

B KNnMeHTCKOM Koge 3aMeHuTe BbI30BbI KOHCTPYKTOPa OAMHOYKaA
Bbi30BaMM €ro co3aatoero MeToaa.

33 MNpeumywiectBa u HepoCTaTKMU

X X X X

1!

fapaHTUpPYeT Hannume eAMHCTBEHHOrO 3K3eMMAsApa Kiacca.
MpenocTaBnseT K HeMy rMobanbHy TOYKY A0CTyna.

Peanm3yeT OTNOXEHHYH MHUUMNANTN3ALUIO 006bEeKTA-0QMHOUKMN.

Hapywaet npuHyun eOuHcmeeHHol omeemcmeeHHOCmMuU Kadacca.
MackupyeT naoxon ou3anH.
[MpobneMbl MynbTUNOTOYHOCTU.

TpebyeT nocTosiHHOro co3gaHms Mock-06bekToB Npu HOHUT-
TECTUPOBAHUW.

OTHOwEHMS C APYTMMU NATTEPHAMU

®acap, MOxXHO caenatb OAMHOYKOM, TaK Kak OObIYHO HYXEeH
TONIbKO OAMH 06bekT-hacas.



MNaTTepH JlerkoBec MOXeT HanoMuHaTb OAMHOYKY, ecnn Ans
KOHKPETHOM 3a4a4u y BaC NOay4nnocb CBECTU KOMYECTBO 0Ob-
€KTOB K 0AHOMY. HO MOMHUTe, YTO Mexay naTTepHaMu ecTb ABa
KapAMHANbHbIX OTNYMNS:

1. B omnnume ot OO0UHOYKU, Bbl MOXKETE MMETb MHOXECTBO 00b-
€KTOB-/1erKOBECOB.

2. OObEKTbI-NErKOBECHI AOMKHbI ObITb HEUM3MEHSAEMbIMU, TOrAA
Kak 0ObekT-OAMHOYKA [OMNycKaeT W3MeHeHue CBOEero
COCTOSHUS.

A6cTpakTHas ¢abpuka, CrpouTtens 1 MportoTun MoryT BbITh pea-
NU30BaHbl Npu noMowu OAUHOUKM.



CrpyKkTypHbIE NaTTepHbD!

JTM NaTTePHbl OTBEYAIOT 33 NOCTPOEHUE YAO0OHbIX B NOAAEPXKKE
nepapxmui Knaccos.

I U\ - ApanTep

| Adapter

MNo3BonseT o6bekTaM C HECOBMECTUMbIMU MHTEpdelicamu pabo-
TaTb BMecTe.

Mocrt
h Bridge

PaspenseT ogMH Uy HECKONbKO KNACCOB HAa ABE OTAE/bHbIE

nepapxum — abCTpakLMIo U peanu3aLmio, No3BONSAS U3MEHATb UX
He3aBMCMMO ApYr OT Apyra.



KomMnoHoBLYMK

Composite

Mo3BonseT CrpynnMpoBaTh MHOXECTBO 0ObEKTOB B IPEBOBUAHYHO
CTPYKTYpY, a 3aTeM paboTaTb C Hel Tak, Kak OyATO 3TO eAMHUYHbIN
06beKT.

Nekopatop

Decorator

MNo3BonsgeT AMHAMUYECKMN L006aBNSTb 0ObEKTAM HOBYH (YHKLMO-
HaNbHOCTb, 060payYMBast X B NOJIE3HbIE KOOEPTKM.

dacap,

Facade

T}

[NpenoctaBngeT NpocTon MHTEP@ENC K CZIOKHOM CUCTEME KJ1aCCOoB,
6ubnunoteke unu GpenMBOpKYy.



Jlerkosec

Flyweight

Mo3BonsieT BMeCTUTb 6ONblLEE KONMMYECTBO 0ObEKTOB B OTBEAEH-
HYI0 OnepaTMBHYIO NamsaTb. JIErKOBEC 3KOHOMMUT MNaMSTb, pa3aenss
obuiee cocTosiHMe 06bEKTOB Mexay coboM, BMECTO XPaHEHUS OAM-
HaKOBbIX JaHHbIX B KaXX[10M 00ObekTe.

[ |
3amMecTuTenb
>

Proxy

ES—

Mo3BonseT NOACTaBNATb BMECTO pPeasbHblX 06bEKTOB CreLmasb-
Hble 06bEKTbI-3aMeHUTENN. DT 06bEKTbI NEPEXBATLIBAIOT BbI30BbI
K OpUrMHanbHOMY 06beKTY, M03B0NAA CAeNaTh YTO-TO 00 UK nocse
nepenayv BbI30Ba OpUrMHany.



ADAINTEP

Take uzeecmeH kak: Wrapper, O6épmka, Adapter

Apantep — 3TO CTPYKTYpHbIM MATTEPH MPOEKTUPOBAHMS,
KOTOpbIi  no3Bonisger  obbektaM C  HEeCOBMECTUMbIMU
MHTEppencamm pabotaTb BMeCTE.



@ Mpobnema

MNpepnctaBbTe, UTO Bbl Aenaete NPUIOXKEHWe OAS TOProBAM Ha
bupxe. Bawe npunoxeHue ckaumBaeT BUpXKeBble KOTUPOBKM
M3 HECKONbKMX UCTOYHMKOB B XML, a 3ateM pucyeT KpacuBble
rpadukm.

B Kakoi-TO MOMEHT Bbl peluaeTe ynyywmuTb NPUNOXKEHUE, NpuU-
MEHMUB CTOPOHHIOK 6ubnnoteky aHanuTukn. Ho BoT bema —
6ubnmMoTeka nopnepXmBaeT TONbKO (opMaTt AaHHbix JSON,
HECOBMECTMMbIN C BALLMM MPUNOXKEHUEM.

Application %

Core Classes
Stock Dataf—— f T __ _ <. [F—— Analytics
Provider M K-=>{JsoN Library

[o0kn04YUMb CMOopoHHI bubiuomeky He gollidem u3-3a

HecosMecmuMsix Gopmamos OaHH®IX.

Bbl cMornn 6bl nepenucatb 6ubanoTeky, 4Tobbl Ta NOALEPXMBA-
na ¢opmat XML. Ho, Bo-nepBbiX, 3T0 MOXET HapywuTb paboTty
CYLLECTBYIOLLEro KoAa, KOTOPbIN YyKe 3aBMCUT OT bubanoteku. A
BO-BTOPbIX, Y BAC MOXET MPOCTO He BbITb AOCTYNa K €€ UCXoA-
HOMY KoAy.



@ Pewenune

Bbl MoxeTe co3paTtb adanmep. ITO 0bbekT-nepeBoAUYMK, KOTO-
pbI TPaHCHOPMUPYET MHTEPDENC MK AaHHbIE OAHOr0 06beKTa
B TaKOW BUA, YTOObI OH CTaN NOHATEH APYromMy oObekTy.

Mpu 3ToM apanTep 06OpayMBaeT OAMH M3 O0BLEKTOB, TakK YTO
ApYyroit 06beKT Aaxe He 3HaeT 0 Hanuumu nepsoro. Hanpumep,
Bbl MOXeTe 06epHyTb 06bEKT, paboTaloLimii B MeTpax, agante-
POM, KOTOPbIi Obl KOHBEPTUPOBA AaHHbIE B YTl

Apantepbl MOryT He TOMbKO NEepeBOAMTb AAHHbIe M3 OLHOrO
dbopMarta B Apyron, HO M NOMOraTb 06bekTaM C pa3HbIMU UHTEP-
dericamu paboTtaTtb coobuwa. ITo paboTaeT Tak:

1. Apantep nmeeT nHTepdenc, KOTOpbIA COBMECTUM C O4HMM K3
06BLEKTOB.

2. |_|03TOMy 3TOT 0ObekT MOXeT CBOOOAHO BbI3bIBAaTb METOAbI
afanTtepa.

3. AnanTep NoslyyaeT 3Tv BbI30OBbI M NEpPEHaNpaBsSeT UX BTOPOMY
06beKTY, HO yXe B ToM (opMaTe M Nocnef0BaTeNlbHOCTH, KOTO-
pble MOHATHbI BTOPOMY 06BLEKTY.

MHoroa BO3MOXHO €O34aTb Oaxe 08YXCMOpPOHHUU adanmep,
KOTOpbIM paboTtan 6bl B 06€ CTOPOHbI.



Application

Core Classes
Stock DataF——
Provider ‘Iﬁ% %

XML to JSON
Adapter

lpoepamma moxem pabomame co cmopoHHeli bubauomexou
yepes adanmep.

TakuM 06pa3om, B MPUNOXKEHUM OUPXKEBLIX KOTUPOBOK Bbl
Mornun 6bl CO34aTb KNAcC XML_To_JSON_Adapter , KOTOPbI Obl
ob6opaunBan 06bLEKT TOro MM MHOTO KNnacca 6MbANOTEKN aHaNU-
TMKK. Baw kop nocbinan 6el agantepy 3anpockl B popmate XML,
a ajanTep CHavana TPAHCAUMPOBAN BXOAsLLME AaHHble B hopmaT
JSON, a 3atem nepenaBan 6bl X MeTOogaM 0H6EPHYTOro 06bEKTA
AHANUTUKMW.

&> AHanorusa us XXusHu

Korza Bbl B NepBbIit pa3 eTuTe 3a rpaHuLly, BaC MOXET XAaTb
ctopnpwm3 npu NonbiTKe 3apsanTb HOYTOYK. CTaHAapTbl po3eToK
B Pa3HbIX CTPaHaX OT/IMYAKOTCS.



NOE3AKA 3A FPAHUUY
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Codepxumoe 4yemodaHos 00 U Noce N0e30KU 3a 2paHuLy.

Bawa esponeickas 3apsaka bynet 6ecnonesHa B CLUA 6e3 cne-
LUMaNbHOro aganTepa, NO3BONAIOLWErO MOAKIOUYNUTLCS K pO3eTKe
LApyroro Tuna.

Crpyktypa
ApanTtep 06beKTOB

JTa peanusauus MCNonb3yeT arperaumio: 00bekT aganTtepa
«0b0paumBaeT», TO €CTb COAEPXKMUT CCbIIKY Ha CNyXXeOHbI 06b-
eKkT. Takor noaxof paboTaeT BO BCeX A3blKax NPOrpaMMMpOBa-
HUS.



1 «interface»

| Client I S Client Interface

+ method(data)

5 2
: 4 3
Adapter Service
- adaptee: Service
+ method(data) + serviceMethod(specialData)

specialData = convertToServiceFormat(data)
return adaptee.serviceMethod(specialData)

KnueHT — 370 Knacc, KOTOpbI COAEPXUT CYLLECTBYHOLLYO OM3-
HEeC-7I0rMKy NMporpamMMmbil.

KnueHTckuit unTepdeitc onucbiBaeT NpoToOKO/, Yepes KOTOpbIi
KIMEHT MOXET paboTaTb C APYrMMM KIAcCaMMm.

CepBUC — 3TO KAKOM-TO MOME3HbIM KNacc, 06bIYHO CTOPOHHMUIA.
KNMeHT He MOXET MCMONb30BaTb 3TOT K/ACC HANPSAMYIO, TaK Kak
CEPBUC UMEET HEMOHSTHbIN eMy MHTEPDENC.

Apantep — 3TO K/acc, KOTOPbIA MOXET OAHOBPEMEHHO pabo-
TaTb U C KJIMEHTOM, U C cepBUCOM. OH peanusyeT KIMEeHTCKUIA
MHTEPdENC U COLEPXKUT CCbINKY Ha 0ObeKT cepBuca. ApganTep
MONyYaeT BbI3OBbl OT K/IMEHTA Yepe3 MEeTOAbl KMEHTCKOro
MHTepdeiica, a 3aTeM NEPEBOAMUT MUX B BbI30Bbl METOAOB 0OEP-
HyTOro o6bekTa B NpaBuIbHOM hopMaTe.



5. Pabotas c apantepoM uepe3 uHTepdenc, KAMEHT He npuss-
3bIBAETCS K KOHKPETHOMY KflacCcy agantepa. bnarogaps stomy,
Bbl MOXeTe [00aBnsTb B NpoOrpaMMy HOBble BMAbI aAanTepos,
HE3aBMCMMO OT K/IMEHTCKOrO KOAA. DTO MOXET MpUroamTbCs,
ecnmn nHTepdenc cepemca BApYr U3IMEHUTCS, HanpuMep, nocne
BbIXOZa HOBOM BEPCUM CTOPOHHEN BUBAMOTEKMN.

ApanTtep knaccos

JTa peanusaums 6asmnpyeTcs Ha HacNeL0BaHUK: afanTep Hacne-
nyet oba nHTepdenca oaHOBpeMeHHO. Takow noaxon BO3MO-
XEH TOMbKO B $3blkaX, NOAAEPXKMBAKLLMX MHOXECTBEHHOE
HacnenoBaHue, Hanpumep, C++,

Existing Class Service
Client >
+ method(data) 1 + serviceMethod(specialData)
I
Adapter

+ method(data)

specialData = convertToServiceFormat(data)
return serviceMethod(specialData)

1. Apantep KnaccoB He HYXAJeTcs BO BOXEHHOM 0ObekTe, Tak
Kak OH MOXeT O4HOBPEMEHHO HaCNefoBaTb M YaCTb CYLLECTBY-
lOLLLero KNnacca, 1 4acTb cepBuca.



1 Mcespokop,

B aTom wyTtouHoM npumepe Apantep npeobpasyeT oaAnH UHTEpP-
denc B opyron, No3BONAS COBMECTUTb KBaAPATHbIE KObILLKA U
Kpyrnble OTBEPCTUS.

= RoundHole RoundPeg
- radius: int - e G
* RoundHole(radius: int) + RoundPeg(radius: int)
+ getRadius(): int + getRadius(): int
+ fits(peg: RoundPeg): bool lr

SquarePeg SquarePegAdapter
@ - width: int - peg: SquarePeg

+ SquarePeg(width: int) + SquarePegAdapter(peg: SquarePeg)
+ getWidth(): int + getRadius(): int

return peg.getWidth() * sqrt(2) / 2

lpumep adanmayuu K8aOPAMHbIX KOJbILIKOB U Kpy2/1biX omaepcmull.

ApanTep BblYMCNSET HAMMEHbLLUMIA PAaaMYC OKPYXXHOCTH, B KOTO-
Py MOXHO BMMCATb KBAAPATHbIA KOAbIWeEK, U NpeacTtaBnser
€ro Kak Kpyriblii KONbIWEK C 3TUM paanyCoM.

// Knaccbl ¢ coBMecTuMbiMu uHTepdencamu: KpyrnoeOTBepcTue u
// KpyrnbinKonebiwek.
class RoundHole is

constructor RoundHole(radius) { ... }

method getRadius() is

S U A WN

// BepHyTb pamuyc OTBepCTUSA.
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method fits(peg: RoundPeg) is
return this.getRadius() >= peg.getRadius()

class RoundPeg is

constructor RoundPeg(radius) { ... }

method getRadius() is

// BepHyTb paguyc Kpyrioro KOJblLKa.

// YcTapeBwun, HecoBMecCcTuMbIM krnacc: KsappaTHbiiKonbiuek.
class SquarePeg is

constructor SquarePeg(width) { ... }

method getWidth() is

// BepHyTb WWMPWUHY KBagpaTHOro KOJbIWKa.

// ApanTep Mo3BOSSET UCMONb30BaTb KBaOpPaTHblE KOJBIWKW W KPYrible
// OTBEpPCTUA BMecTe.
class SquarePegAdapter extends RoundPeg is

private field peg: SquarePeg

constructor SquarePegAdapter(peg: SquarePeg) is

this.peg = peg

method getRadius() is
// BblMMCNNTbL MOJIOBUHY [OMaroHaan KBafpaTHOro KOJbilKa Mo
// Teopeme ludaropa.
return peg.getWidth() * Math.sqrt(2) / 2
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// Tme-To0 B KJIMEHTCKOM KoOfe.
hole = new RoundHole(5)

rpeg = new RoundPeg(5)
hole.fits(rpeg) // TRUE

small_sqgpeg = new SquarePeg(5)

large_sqpeg = new SquarePeg(10)

hole.fits(small_sqpeg) // Ownbka KOMOWAALUM, HECOBMECTUMBIE TWMbI

small_sqpeg_adapter = new SquarePegAdapter(small_sqpeg)
large_sqpeg_adapter = new SquarePegAdapter(large_sqpeg)
hole.fits(small_sqpeg_adapter) // TRUE
hole.fits(large_sqpeg_adapter) // FALSE

MpumeHnmocTb

Kormaa Bbl XOTMTE MCNONb30BaTb CTOPOHHMIA KNacC, HO €ro
uHTepdeic He COOTBETCTBYET OCTa/IbHOMY KOAY NPUNIOXKEHMUS.

ApanTep no3BonseT co3aaTb 06bEKT-NPOKNAAKY, KOTOPbIK ByaeT
NpeBpalLaTb BbI30Bbl MPWUIOXKEHUS B GOPMAT, MOHATHbIA CTO-
POHHEMY Knaccy.

Korpa BaM HY)XHO MCNONb30BaTb HECKO/IbKO CYLLECTBYIOLMX
NOAK/IACcCOB, HO B HUX He XBaTaeT KaKon-To obuwein pyHKumo-
HaNbHOCTHU, MPUYEM pacLIUPUTb CyNnepKacc Bbl He MoOXeTe.

Bbl Mornu 6bl co3aaTh elwe oamH YpOBEHb NOAK/IACCOB U noba-
BUTb B HUX HEOOCTAHLLYH ¢yHKuMOHaﬂbHOCTh Ho npu 3TOM



npuagéTca oybnupoeaTb OAMH M TOT Xe Kod B 06eux BeTkax
MOAK/ACCoB.

Bonee aneraHTHbIM pelieHMeEM 6bI0 Gbl NOMECTUTb HEQOCTAIO-
Wyt GYHKLUMOHANBbHOCTb B afanTep M MpUCNoOcobuTb ero ans
paboTbl C cynepknaccoM. Takoi agantep CMOXeT paboTaTb CO
BCEMM MOAKNACCAMU MEpPApPXMU. ITO pelleHue OyaeT CUIbHO
HanoMuHaTb naTTepH JlekopaTop.

LLlaru peanu3sanmum

Y6egutecb, YTO y Bac ecTb ABa Kjacca C HECOBMECTUMbIMU
HTEepdhencamm:

° MONEe3HbI cepsuc — CNyXebHbIM Knacc, KOTOpbIA Bbl He
MOXKeTe M3MeHSTb (OH M0 CTOPOHHMIA, MO0 OT HEero 3aBu-
CUT ApYrou Kop);

° OAUNH NN HECKONbKO KJ/lUeHmMoe — CyWeCTBYHOLWMNX KNaCCoB
npunoXxeHna, HeCoBMeCTMMbIX C CEPBMCOM U3-3a Hey,D,OGHO-
ro uan HeCcoenaaakLWero MHTepd)EVICB.

OnuwuTe KAMEHTCKUIM UHTepdENC, Yepes KOTOPbIA KNacchl Npu-
NoXeHus cMornu 6bl MCNOIb30BATb K1ACC CepBUCA.

Co3panTte Knacc agantepa, peanr3oBaB 3TOT MHTepdeC.
lNomecTtuTe B apantep none, Kotopoe OyaeT XpaHUTb CCbIKY

Ha 06bekT cepBuca. O6bIYHO 3TO NOJE 3aMONHAT 0ObLEKTOM,
nepeaaHHbIM B KOHCTPYKTOpP adanTepa. B cnydae npoctoit agan-



TauUMM 3TOT 0OBbEKT MOXHO nepenaBatb YeEpe3 NapaMeTpbl METO-
AOB aaanTtepa.

Peanu3syiiTe Bce METOAbI KNIMEHTCKOrO MHTEpdENCa B adanTepe.
ApanTep AOMKEH AeNernpoBatb OCHOBHYK paboTy cepBucy.

[NpunoxeHne [OMKHO MCNONb30BATb aganTep TOMbKO 4yepes
KNUEHTCKMI UHTepdenc. ITO MNO3BOMUT JNIerKO MU3MEeHNATb W
n06aBnaTb apanTepbl B Oyaywem.
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OTpensieT n ckpbiBaeT OT KAMEeHTa NoapobHOCTH Nnpeobpa3oBsa-
HUS1 pa3NIMYHbIX MHTEp(ENCoB.

YCnoxHsIeT Kop, nporpamMmmsbl 1U3-3a BBeAEHUA OOMNONHUTENIbHbIX
KNaCCoB.

OTHOLWEHMS C APYTMMU NATTEPHAMU

MocT npoekTupytoT 3aroas, YTobbl pa3BuBaTb OoNblUMe YacTy
MPUNOXEHUS OTAENbHO ApYr OT Apyra. ApanTep NpuvMeHseTCs
noctdakTyM, 4tobbl 3aCTaBUTb HECOBMECTUMbIE KNaccbl pabo-
TaTb BMeCTe.

Apantep MeHseT uHTepdenc cywecTsyrowero obbvekta. [eko-
patop ynydwaert Apyror obbekT 6€3 U3MEeHeHWs ero MHTep-
denica. [puuém [Jlekopamop nNOALEPXKMBAET pPEKYPCUBHYHO
B/IOXKEHHOCTb, Yero He ckaxewb 06 Adanmepe.



Apantep npefocTaBnsieT KAaccy anbTepHATUBHbLIM MHTepdencC.
[ekopatop npenocTaBngeT paclWMpeHHbIn MHTepdenc. 3ame-
CTUTENb NPefOoCTaBNSET TOT XXe UHTepdeNC.

®dacap 3303ET HOBbIM MHTEpdENC, TOrAa Kak ApanTep NOBTOPHO
ncnonb3yet ctapblii. Adanmep o60paymBaeT TOSIbKO OAMH KNacc,
a ®acad obopaumBaet uenyt noacucrtemy. Kpome Toro, Adan-
mep NO3BONSET ABYM CYLLECTBYKOLWMM UHTepdericamM paboTtaTb
coobuua, BMeCTo Toro, 4tobbl 3a4aTb NOAHOCTbIO HOBBIMN.

Moct, Crpaterua u CoctosiHMe (@ Takxe cnerka v Apantep)
MUMEIOT CXOXME CTPYKTYpPbl KNACCOB — BCE OHM MOCTPOEHbI HA
MPUHLMME KKOMMO3ULUKU», TO €CTb AenerMpoBaHuns paboTbl apy-
MM 06bekTaM. TeM He MeHee, OHU OT/IMYAIDTCS TEM, YTO peLuatoT
pa3Hble npobnembl. [TOMHUTE, YTO NATTEPHbI — 3TO HE TOJIbKO
peuenT NOCTPOEHUN KOAA onpeaenéHHbIM 06pa3oM, HO M Onu-
caHue npobnem, KOTopble NpUBENU K AAHHOMY peLLeHUI.



MOCT

Takwe uzeecmeH kak: Bridge

Moct — 3TO CTPYKTYpHbI NaTTEPH MPOEKTUPOBAHMS, KOTOPbIN

pasfensieT OAMH MM HECKONIbKO KNACCOB Ha ABE OTAE/bHble

nepapxmm — abCTpakuUMO U peanunsaumio, NO3BONSAS U3IMEHATb
MX HE3aBWCMMO LApYr OT Apyra.



@ Mpobnema

Abcmpakyusa? Peanusayus?! 3syumt nyratowe! YTo6bl NOHATH, O

4EM MAOET peub, AaBaiiTe pa3bepéM ouyeHb NPOCTOi NpUMep.

Y BacC ecTb KIacC reoMeTpuyeckmx oOuryp , KOTOpbIA MMeeT

noaKnaccol Kpyr

M KsampaTt . Bbl XOTMTe pacwumputb nepap-

Xuo GUryp no UBETY, TO eCTb MUMETb KpacHbie W CuHne @Ury-

pbl. Ho 4yTOGbI BCE 3TO 06bEAUHUTL, BaM MPUAETCA co3adaTb 4

KOM6MHaLI,VIM noaKnaccos, Bpoae CuHneKpyru
KpacHbleKBagpaTsl .
o) + QD +
Purypa
I I I I
KpacHblit KpacHbiit CuHui CuHui
Kpyr Ksappar Kpyr Ksappar

Konudecmeo nodknaccoe pacmém e 2eoMempuydeckoli npoepeccu.

"

Mpu [o6GaBNEHUM HOBLIX BUAOB GUIYp U LIBETOB KOJIMYECTBO

KOMOuHauun OypeT pactM B reoMeTpuMYecKom Mporpeccuu.



Hanpumep, uto6bl BBECTM B nporpamMMy urypbl TpeyronbHu-
KOB, NPUAETCA CO34aTb Cpa3y ABa HOBbIX NOAKMACCA TPEYrosb-
HWKOB MOA, KaxablM uBeT. [locne 3Toro HOBbIM LBET notpebyeT
CO34aHMA yKe TPEX KNaccoB ana Bcex Buaos duryp. Yem panb-
e, TeM XyXe.

PewieHue

KopeHb npobaeMbl 3aKN0YAETCA B TOM, YTO Mbl NbITaeMCA pac-
WMPUTb KNacCbl Guryp cpasy B ABYX HE3aBMCMMbIX MNIOCKO-
CTAX — MO BuMAy M No uBety. MIMeHHO 3TO NpuMBOAMT K
pa3pacTaHuio fepeBa KNaccos.

MaTTepH MocT npepnaraet 3aMeHUTb HacnefoBaHWe arperaum-
el unuM Komnosmumen. [1ng 3TOro HyXXHO BblAENUTb OHY U3
TaKMUX «MNIIOCKOCTEN» B OTAE/bHYIO MEPAPXMI0 U CCbINATbCA Ha
0ObekT 3TOW Mepapxuu, BMECTO XPAHEHMUS ero COCTOSIHWS U
rnoBefeHns BHYTPKU OAHOro Kiacca.

> comepkuT .

®Purypa Lser

Kpyr Ksappar KpacHbiit CuHmii

O T

Pa3mHoxeHue nodKacco8 MOXHO 0CMAaHo8UMs, pazbus Kaaccsl Ha

HecKo/1bKo uepapxud.



1.

Takum 06pa3oM, Mbl MOXeEM CaenaTb Lser OTAENbHbIM Knac-
COM C MOAKNAcCaMM KpacHbiit M Cununit . Knacc  ouryp nony-
YUT CCbIKY Ha OObeKT Lseta W CMOXET OeNerMpoBatb eMmy
paboty, ecnn noTpebyeTtcs. Takas CBSA3b U CTAHET MOCTOM MeXay
ourypamn W LUsetom . [Tpn no6aBneHMM HOBbIX KNACCOB LiBe-
TOB He noTpebyeTcs Tporatb Knaccbl GUryp 1 HaoboporT.

A6cTpakuma u Peanusauus

JTK TepMuHbl Obln BBedEHbl B KHure GoF 1 npu OMMCaHUU
MocTta. Ha Mow B3rnsaa, OHW BbIrAAAT CIUILKOM aKaJeMUUHbI-
MW, A€/1a58 ONUCAHME NATTEPHA C/IOXHEE, YEM OH eCTb Ha CAMOM
nene. NoMHs o0 npumepe ¢ durypamu u LBeTamu, faBainTe Bce
Xe pa3bepémcs, UTo MMenn B BUAY aBTOPbI NaTTepHa.

Utak, abcmpakyus (Mnu uHmepgelic) — 310 06pasHbIA COK
ynpasneHus yem-nnb6o. OH He aenaeT paboTy caMocTosTeNb-
HO, @ genervpyet e€ C/oK peanusayuu (MHOTAA Ha3blBAEMOMY
naamgopmod).

Tonbko He nyTamTe 3TM TEPMUHbI C UHMepgelcamu Unu
abcmpakmHbsIMU KAGCCaMu U3 BalLero 3blka NporpaMmu-
pOBaHU$, 3TO HE OHO M TO Xe.

Gang of Four / «baHpa yeTblpéx». ABTOpbI KHUMM Design Patterns: Elements
of Reusable Object-Oriented Software https://refactoring.guru/ru/
gof-book.



https://refactoring.guru/ru/gof-book
https://refactoring.guru/ru/gof-book

Ecnu roBoputb 0 peanbHbiXx nporpammax, To abcTpakuuen
MOXEeT BbICTynaTb rpaduyeckuin nutepdenc nporpammel (GUI),
a peanu3aumen — HU3KOYPOBHEBLIN KOA, ONepaLMOHHOM CucTe-
Mbl (API), K kKoTopoMy rpaduueckuit MHTepdeic obpalaercs no
peakLumMu Ha OenCTBMS NONb30BaTenNs.

Bbl MoxeTe pas3BuBaTb MporpaMMy B ABYX  pasHbIX
HanpaBneHUaXx:

MMeTb Heckonbko BnaoB GUI (HanpuMep, Ang NpocTbiX NOb30-
BaTenen u agMMHUCTPATOPOB);

nopaepxusatb MHoro Buaos APl (Hanpumep, pabotatb nof
Windows, Linux 1 macQOS).

Takas nporpamMma MOXET BbIMNSAETb Kak 04MH 60MbLLIONM KNy6oK
KoAa, B KOTOPOM HaMeLlaHbl YC1I0BHble onepaTopbl cnoés GUI
n API.

U3MEHEHUA

Koeda usmeHeHus «ocaxdaroms» npoekm, eam se24e omousamscs, eciu
pazoenums MOHOUMHSbIL KOO Ha yacmu.



Bbl MOXeTe monbiTaTbCs CTPYKTYpMpPOBaTb 3TOT XaoC, CO34aB
0N KaXOon Bapuauuu uHTepdenca-nnathopmbl CBOM MNo4-
Knaccol. Ho Takow nogxon NnpuBeAET K pOCTy KNaccoB KOMOUHa-
LMW, U C KaXA0M HOBOM nnatdopMor ux byaet Bcé bonbLue.

Mbl MOXeM pewuTb 3Ty npobnemy, npumeHnB Mocrt. MNaTTepH
npepsiaraeT pacnyTaTtb 3TOT KOA, pPa3fenuB ero Ha ABe Y4acTu:

ABCTpakumIo: cnov rpadmyeckoro nHTepdenca NpUIoxKeHus.

Peanuszaumio: cnon  B3auMOOENCTBMA C  OMepauMOHHOM
CUCTEMOMN.

)

NAATQOPMEHHBI
QOPE/MBOPK

& | M
AEMO AN
/ BALLE NMPUNOXEHHE

1.0 ¥ &

2.0 3.0

OduH U3 8apuaHmMos Kpocc-naam@opMeHHoU apxumeKkmypbi.

AbcTpakuus byaeTt aenernpoBatb paboTy 0AHOMY U3 0ObEKTOB
peanu3auui. Npuyém, peannsaumm MoXHoO byaeTt B3aMMo3ame-
HSTb, HO TOJIbKO MPW YCIOBMMU, YTO BCE OHM ByOyT cnenosaTtb
obwemy nHtepdency.



TakMM 06pa3oM, Bbl CMOXETE M3MEHSATb rPaPUUECKUii UHTEp-
denc NpunoXKeHns, He Tporasi HU3KOYPOBHEBbIM KOA paboThbl €
onepaunmoHHOM cucteMoi. M HaobopoT, Bbl CMoXeTe A00aBnATb
NOALEPXKKY HOBbIX OMepaLMOHHbIX CUCTEM, CO34aBast MOAKNAC-
Cbl peanu3auun, 6e3 HeobxoaMMOCTM MEHATb KNAcChbl rpaduye-
cKoro nHtepderica.
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Abstraction «interface»
Implementation
i.method1 -i: Implementation [ —>>
0 P + method1()
+ featurel() + method2()
i method2() + feature2() + method3()
i.method3() N
1
4 (onyUOHAbHO) i
Refined Abstraction Concrete B
Implementations ‘
i.methodN() T
i.methodM() + featureN()

1. A6cTpakums cogepxuT ynpasnsaowyro noruky. Kog abcrpakuum
penervpyer  peanbHyw  paboTy  CBSI3aHHOMY  OObBEKTY
peanu3aumn.

2. Peanusauus 33036t 06wWmii MHTEpdENC Ans BCEX peanusauui.
Bce Metopbl, KOTOpble 34€eCb OnMCaHbl, OyayT AOCTYMHbI M3
Knacca abCTpakumMm U ero NoaKaCcCoB.



NHTepdercbl abcTpakunmn 1 peanusaumm MOryT Kak COBNagath,
Tak M ObITb COBEPLIEHHO pa3HbiMU. HO 0ObIYHO B peanusauuu
XMBYT 6a30Bble OnepaLmmn, Ha KOTOPbIX CTPOSTCS CIOXKHbIE one-
paumu abcTpakumu.

KoHKpeTHble peanusauuu copepxaT naatpopMo-3aBUCH-
MbI KOA.

PacwumpeHHble abcTpakuumn copepxaTt pasnuyHble Bapuauuu
ynpasnstouen noruku. Kak u pogutens, pabotaeT ¢ peanusaum-
SIMW TOJIbKO Yepe3 06LWmMi MHTEpdENC peann3aumu.

KnueHt pabotaeT Tonbko € obbekTamu abcTpakumu. He cum-
Tasi Ha4YaNbHOIO CBA3bIBAHMS abCTpaKLMM C OQHOM U3 peanusa-
UMM, KTMEHTCKMIA KOO, HE MMEET NPsSIMOro A0CTyna K 06bekTaM
peanu3aumu.

MceBpokop,

B aTtom npumepe Moct paspenset MOHOAUTHbIN Kog Npubopos
W NYNbTOB Ha ABe YacTu: Npubopbl (BbICTYNAKOT peanusaument) u
MYNbTbl yNPaBAeHUs UMK (BbICTYNAOT abcTpakumen).

Knacc nynbta MMeeT cCbinky Ha 0b6bekT npubopa, KOTOpPbIM OH
ynpasnset. [lynsTbl paboTatloT ¢ npubopamm yepe3 o6LWMi
nHTEpdENnC. 3To AAET BO3MOXHOCTb CBA3aTb MY/bTbl C Pa3nuny-
HbIMM NpubBopamMu.



| Client I abstraction.feature1()

Mocr
% «interface»
\/ Remote P
o > + isEnabled()
if (device.isEnabled() | | |_ sl Pelies + enable()
device.disable() + togglePower() + disable()
else +volumeDown() + getVolume()
i — +volumeUp() + setVolume(percent)
+ channelDown() + getChannel()
old = device.getChannel() + channelUp() + setChannel(channel)

device.setChannel(old+1) [r
% AdvancedRemote

device.setVolume(0) + mute()

lMpumep paszdeneHus 08yx uepapxull Knaccos — npubopos u
nys6mo8 ynpasieHus.

Camu nynbTbl MOXHO pa3BMBaTb HE3aBUCMMO OT Npubopos. g
3TOr0 A0CTAaTOYHO CO34aTb HOBbIM noaknacc abcrpakuuu. Bbl
MOXeTe C034aTb KakK MPOCTOM MynbT C ABYMS KHOMKaMW, TaK u
6onee CNOXHbIW NYNbT C Ta4Y-UHTEPHENCOM.

KnuneHTCcKoMy Kooy OCTaéTcsi BblOpaTb Bepcuio abcTpakumu M
peanu3aumu, C KOTOPbIM OH Xo4eT paboTtatb, M CBA3ATb WX
Mexay cobon.
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// Knacc nynbTOB WMeEeT CCbiIKy Ha YCTPOWCTBO, KOTOPbIM ynpaBnsieT.
// MeTopbl 3TOro knacca penerupywt paboTy MeTogaM CBSiI3aHHOMO
// YyCTpOWCTBaA.
class Remote is
protected field device: Device
constructor Remote(device: Device) is
this.device = device
method togglePower() is
if (device.isEnabled()) then
device.disable()
else
device.enable()
method volumeDown() is
device.setVolume(device.getVolume() - 10)
method volumeUp() is
device.setVolume(device.getVolume() + 10)
method channelDown() is
device.setChannel(device.getChannel() - 1)
method channelUp() is

device.setChannel(device.getChannel() + 1)

// Bbl MoxeTe pacwmpsaTb KiacC NyJbTOB, He Tporas Kog YCTPOWCTB.
class AdvancedRemote extends Remote is
method mute() is

device.setVolume(0)

// Bce ycTpoicTBa uMewT obwuin nHtepdenc. Mo3TOMy C HUMU MOXeT
// paboTaTtb nwbo NynbT.
interface Device is

method isEnabled()
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method enable()

method disable()

method getVolume()

method setVolume(percent)
method getChannel()

method setChannel(channel)

// Ho kaxpoe ycTpoMCTBO uMMeeT ocobyk peanv3auuw.
class Tv implements Device is
J) ooc

class Radio implements Device is
Jf coc

// Tne-To B K/IMEHTCKOM KOfe.
tv = new Tv()
remote = new Remote(tv)

remote.togglePower()

radio = new Radio()

remote = new AdvancedRemote(radio)

MpumeHnmocCTb

Koraa Bbl XOTUTE pasAenuUTb MOHOJNIUTHbIM KNAAacC, KOTOPbIA
COAEPXKUT HECKONIbKO Pas/IMYHbIX peanusaumii Kakon-1o GyHK-
LLMOHANbHOCTU (Hanpumep, ecan Knacc MoxeT paborarthb ¢ pas-
HbIMM cuCTeMaMK 6a3 AaHHbIX).



% Yem Bonblue Knacc, TeM Tskenee pa3obpatbcs B €ro Koae, U TeM
6onble 3TO 3aTarnBaeT pas3paboTky. Kpome Toro, usmMeHeHwus,
BHOCMMbIE B OfHY M3 peanusauui, NpMBOAST K pesakTMpoBa-
HWUIO BCEro KNacca, YTO MOXET MPUBECTU K BHECEHMUIO Cyyai-
HbIX OWMBOK B KOA.

MocT no3ssonser pa3nennTb MOHOJIMTHbIM KNAacC Ha HECKOJIbKO
OTAENbHbIX Mepapxmﬁ. [Nocne 3TOro Bbl MOXETe MeHATb UX KOA
HE3aBUCMMO ApYyr OT Apyra. 370 ynpolaeT pa60Ty Hajd KOAOM U
YMEHbLAaEeT BEPOATHOCTb BHECEHUA OLIMBOK.

ﬁ Koraa knacc HY)XHO paclupatb B ABYX HE3aBUCUMbIX
N0CKOCTAX.

% Moct npegnaraet BblAEINTb OAHY M3 TAKUX NJ0CKOCTEN B
OTAENIbHYKO UEPaPXUKD KNACCOB, XpaHA CCbUIKY Ha OOUH U3 eé
00bEKTOB B nepBoHa4asibHOM Kiacce.

-E[- Korga Bbl xoTUTE, UTOGLI peannsaumio MOXKHO 6bis10 Gbl M3Me-
HATb BO BpeMS BbINOJHEHUS NPOrpaMMmbl.

% MocCT N03BONSIET 3aMEHATb peanm3aumio Aaxe BO BpEMS BbINOS-
HEHMS MpPOrpammsbl, Tak KakK KOHKpPETHas peanusauusi He
«BLUMTa» B KJ1acC abcTpakumm.

Kecmamu, u3-3a 3mo2o nyHkma Mocm yacmo nymarom co Cmpa-
meeaueii. Obpamume 8HUMaHue, 4Ymo y Mocma 3mom nyHKkm
cmoum Ha nocnedHeM Mecme Nno 3HayuMoCmu, NOCKOJIbKY €20
2/108HAs1 300444 — CMPYKMYPHASI.



LLlaru peanu3sanmum

OnpenenuTe, cyliecTByeT M B BalMX Kiaccax [ABa Henepece-
KaKLLMXCA U3MEPEHUS. DTO MOXET ObiTb PYHKLMOHANbHOCTL/
nnathopma, npeaMeTHas-06n1acTb/MHGpPACTPyKTypa, @POHT-
3HA/63K-3HA UNKN uHTepdenc/peanmsaums.

MNpopyMmaiiTe, Kakue onepauumn 6yayT HYXKHbl KIMEHTaM, U OMK-
lwmnTe ux B 6a30BOM KJlacce abcmpakuyuu.

Onpenenute noBepeHus, AOCTYMNHble Ha BCcex nnatdopmax, u
BbIAENUTE M3 HUX Ty 4YacCTb, KOTOpAs HyxHa abcTpakumu. Ha
OCHOBAHWW 3TOrO ONULLMTE 0OLWMI MHTEpdENC peanuzayuu.

Ons kaxpon nnatdopMbl CO34anTe CBOM KNacC KOHKPETHOM
peanusaumun. Bce oHM LOMKHbI CnefoBaTh 06wemy nHTepdency,
KOTOpPbIV Mbl BbIAENUIM Nepes 3TUM.

No6aBbTe B Kiacc abCTpakLMmM CCbIIKY HA OObEKT peannsauum.
Peanusyitte MeToabl abCTpaKLUMK, AENErMpys OCHOBHYH paboTy
CBSI3aHHOMY 06ObLEKTY peanu3aumu.

Ecnun Yy BaC €CTb HECKOJIbKO Bapmaumﬁ a6CTpaKLI,MVI, cospante
ONS KaXA0M U3 HUX CBOW nogknacc.

KnueHT pomkeH noaaTb 0ObEKT peannsaunn B KOHCTPYKTOP
a6CTpaKLI,VIVI, 4yTOObI CBSI3aTb MX BOEAMHO. [Tocne 3TOro OH MOXeT
cBOOOAHO MCNONb30BaTb OObEKT a6CTpaKLI,VIM, 3abbiIB 0O
peannsaumnu.
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Mo3BoNSET CTPOUTb NIATHOPMO-HE3ABUCHMbIE MPOrPaMMbl.

CKprBaET NMwHne nnn onacHble aetann peannsaunn OT Knun-
€HTCKOro Koaa.

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

YCnoxHsIeT Kop, nporpamMmmsbl 1U3-3a BBeAEHUA OOMNONHUTENIbHbIX
KNaCCoB.

OTHOwEHMS C APYTMMU NATTEPHAMU

Mocr NPOEKTUPYKOT 3aroad, 4TOObI pa3BUBATb 6onbwne yactu
NpUIoXeHna OTAENbHO APYr OT ApYyra. A.u,anTep NPpUMEHAETCA
I'IOCT(I)aKTYM, 4yTOObl 3aCTaBMTb HECOBMECTUMbIE KNACChl pa60-
TaTb BMECTE.

Moct, Crpaterua u CoctosiHMe (@ Takxe cnerka v Apantep)
MUMEIOT CXOXME CTPYKTYpPbl KNACCOB — BCE OHM MOCTPOEHbI Ha
MPUHLMME KKOMMO3ULUKU», TO €CTb AenerMpoBaHuns paboTbl aopy-
MM 06bekTaM. TeM He MeHee, OHU OT/IMYAIDTCS TEM, YTO peLlatoT
pasHble npobnembl. [TOMHUTE, YTO NATTEPHbI — 3TO HE TOJIbKO
peuenT NOCTPOEHUN KOAA onpeaenéHHbIM 06pa3oM, HO M Onu-
caHue npobnem, KOTopble NpUBENU K AHHOMY peLLeHUH.

A6cTpakTHas dpabpuka MoxeT paboTatb coBMecTHO ¢ MocTom.
JT0 0CO6EHHO MOMe3Ho, ecin y Bac ecTb abcTpakumu, KOTo-
pble MOryT paboTatb TONbKO C HEKOTOPbIMKU M3 peanusauuii. B



3ToM cnyyae dabpuka bynet onpenensTb TuMbl CO34aBAEMbIX
abcTpakunn U peanusaumin.

MattepH Crpoutenb MOXET GbiTb MOCTPOEH B Buae MocTa:
oupekmop 6ymeT urpaTb ponb abCcTpakumu, a cmpoumenu —
peanusaumm.



KOMINOHOBLUUK

Taxxe ussecmer kak: [epego, Composite

KOMNOHOBWMK — 3TO CTPYKTYPHbIV NATTEPH NPOEKTUPOBAHUS,

KOTOpbIA NO3BONSET CrpynnuMpoBaTb MHOXECTBO OObEKTOB B

LpPEBOBUAHYK CTPYKTYpy, a 3ateM pabotaTb C HeW TaK, Kak
6yATO 3TO €AMHUYHBIN 0ObEeKT.



@ Mpobnema

MatTepH KOMMOHOBLWMK WMMEET CMbIC TOMbKO TOrga, Koraa
OCHOBHAsi MOAenNb Ballen NporpamMmbl MOXeT BbITb CTPYKTYpU-
poBaHa B BMAE AepeBa.

Hanpumep, ectb aBa 06bekTa: MpopykT M Kopobka . Kopobka
MOXET COAEPXKATb HECKO/IbKO Mpopyktos W OPYrMX Kopobok
NMOMeHblLLUe. Te, B CBOKH o4epedb, TOXe COAEPXKAT nmbo
MpopykThl , IMOO Kopobku M TaK Aanee.

CnoxkHbIM //‘\

3dKa3 ‘\'/
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MonoTok
TenepoH HaywwHuku 3apsaka

3akaz Moxem cocmosime U3 pas/iudHbIX NPoOyKmMos, ynako8aHHbIX 8
cobcmeeHHble KOPOOKU.



Tenepb npeanosioXknMm, BalIKX  TMpopykTel U Kopobkm MOTYT
ObITb YaCTbl0 3aka3oB. Kaxabli 3aka3 MOXeT cooepXaTtb Kak
NpocTble [lpooyKTbl 6e3 YNAaKOBKM, TaK U COCTaBHbIE Kopobku .
Bawa 3apava coctomT B TOM, yTOObI Y3HaTb UEHY BCEro 3aKa3a.

Ecnn pewatb 3amavy B 106, TO BaM noTpebyeTcs OTKPbITh BCE
Kopobku 3akasa, nepebpaTb BCe NPOAYKTbI MU MOCUYUTATb UX CYyM-
MapHYK CTOMMOCTb. HO 3TO CAMWIKOM X/JI0MOTHO, TaK Kak TUMbl
KOpobOK M UX CopepXmmoe MOryT ObiTb BaM HEU3BECTHbI.
Kpome Toro, Hanepép, HeM3BeCTHO M KOJIMYECTBO YPOBHEN B/IO-
YXEHHOCTM KOpObOOK, no3ToMy nepebpatb KOpo6GKM MpOCTbIM
LMKJIOM HE BbIMOET.

PewieHue

KOMMNoHOBLWMK npennaraer paccMaTpuMBaTtb  MpopykT M
Kopobky uYepe3 eauHbli nHTepdeinc ¢ obwmm MeToaoM nony-
YeHMS CTOMMOCTM.

MpomykT MPOCTO BEPHET CBO LIEHY. Kopobka CMPOCUT LIEHY
Kakaoro npeaMeTa BHyTpU cebsi U BEPHET CyMMyY pe3ynbTaToB.

Ecnm ogHum un3 BHYTPEHHMUX NPEAMETOB OKaXXeTCAa KOpO6Ka
noMeHblle, OHa ToXe 6y,Ll,eT nepe6mpaTb CBOE& cooepxuMmoe, 1
TaK ganee, rnoka He 6y,EI.YT MOCYUTaHbI BCE COCTaBHbIE YaCTu.



9, KAKAS
T804 UEHA!?

KomnoHoswuk pekypcusHo 3anyckaem delicmaue no 8cem 3neMeHmam
depesa — 0m KOPHS K JIUCMbAM.

[ns Bac, KNMeHTa, raBHoe, YTo Tenepb He HY>KHO HMYEro 3HAaTb
O CTPYKTYp€ 3aKa30B. Bbl Bbi3biBaeTe MeToA nony4YeHnsa UeHbl,

OH BO3BpallaeT uMdpy, a Bbl HE TOHETE B ropax KapToHa M
CKOTYa.

G2 AHanorus U3 XXusHu

lpumep apmedickoli cmpykmypbl.



ApMuUM BGONbLWIMHCTBA FOCYAAPCTB MOTYT ObITb NPEACTAB/EHDI B
BUAE NepeBEPHYTbIX AepeBbeB. Ha HUXKHEM ypOBHE Y Bac eCTb
ConpaTbl, 3aTeM B3BOZAbl, 3aTEM MOJIKM, @ 3aTEM LENblE apMuUM.
MpuKasbl OTAANOTCA CBEPXY M CMYCKAKOTCA BHWU3 MO CTPYKType
KOMaH/OBaHMS, MOKa He LOXOASAT A0 KOHKPETHOroO ConAaTa.

52 CTpykTypa

(4
Client I

LV

«interface»
Component

+ execute() |

Leaf Composite

- children: Component([]

+ execute() + add(c: Component)

+ remove(c: Component)
CoBepuwmTh + getChildren(): Component[]
onepauuio + execute()
CaMOCTOATENbHO.

NenervpoBaTb paboty
[0YEPHUM KOMMOHEHTaM.



KomnoHeHT onpenenser obwui mHTeppenc ons npocTbiX U
COCTaBHbIX KOMMOHEHTOB AepeBa.

Jiuct — 3TO NpOCTOM KOMMOHEHT [AepeBa, HE UMEKLWUN
OTBETB/IEHUN.

M3-3a TOro, 4to MM HEKOMY 6onbLue nepenasaTtb BbIMOJHEHUE,
Knaccbl NUCTbEB GYLI,YT coaepXatb 60ﬂbLIJYPO 4aCTb MOJE3HO-
ro Kkoga.

KoHTeiHep (M KoMno3um) — 3TO COCTaBHOM KOMIMOHEHT Aepe-
Ba. OH copepXuT Habop AOYEPHUX KOMMNOHEHTOB, HO HUYErO He
3HaeT 06 ux TMNax. IT0 MOryT 6biTb Kak MPOCTble KOMMOHEH-
TbI-NIUCTbA, TaK U ApYrMe KOMMOHEHTbl-KOHTEUHEPbl. HO 3T0 He
SIBNSeTCs Npobnemon, ecim Bce oYepHUMEe KOMMNOHEHTbI cneay-
0T eAMHOMY UHTEpdeNncy.

MeToabl KOHTEVHEpa NepeafpecyoT 0CHOBHY paboTy CBOMM
[OYEPHUM KOMMOHEHTAM, XOTS U MOTyT A06aBNSATb YTO-TO CBOE
K pe3ynbTaTy.

KnueHt pabotaer c [nepeBoM 4epe3s obwuit MHTEpdeNc
KOMMOHEHTOB.

5naron,apﬂ 3TOMY, KIMEHTY HE Ba>XHO, YTO nepeg HMM HaxoduT-
ca — I'IpOCTOl71 MU COCTAaBHOM KOMMOHEHT Aepesa.



1 Mcespokop,

B 3ToM npumepe KOMMNOHOBLUMK NMOMOraeT peannsoBaTb BO-
YXEHHbIE reoMeTpuUeckune Gurypbi.

«interface» |[«<————— ImageEditor
Graphic

+ move(x, y)
+ draw()

Dot CompoundGraphic
X,y - children: Graphic|[]
+ Dot(x, y) + add(child: Graphic)
+ move(x, y) + remove(child: Graphic)
+ draw() + move(x, y)
4 + draw()
Circle

radius

+ Circle(x, y, radius)
+ draw()

lpumep pedakmopa eeoMempuyeckux guayp.

Knacc CompoundGraphic MOXeT coaepaTtb Nt0b6oe KoNM4ecTso
noaduryp, BKIKOYasa Takne Xe KOHTeMHepbl, Kak OH caM. KoH-
TEMHEep peanusyeT Te Xe MeTOoAbl, YTO U npocTblie Gurypol. Ho,
BMECTO HenocpeacTBEHHOro AEeMCTBUS, OH nepenaér Bbi30Bbl
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BCEM BNIOXKEHHbIM KOMMOHEHTaM, UCMONb3ys peKypcuio. 3aTeM
OH KaK Obl «CyMMUpYeT» pe3ynbTaTbl BCEX BIIOXEHHbIX GUryp.

KnueHTckmit kop pabortaet co BceMu durypamu yepes o6Lmi
NHTEepdenc duryp 1 He 3HaeT, YTO nepes HUM — npocTtas Gury-
pa MAM COCTaBHasA. 3TO NO3BONSET KIMEHTCKOMY Koay paboTaTb
C AepeBbSIMU 0OBLEKTOB NHOOOW CIOXKHOCTU, HE NMPUBA3LIBASACH K
KOHKPETHbIM Kniaccam 06bekToB, GOPMUPYHOLLMX AepPEBO.

// 06wmi MHTEpPenc KOMMOHEHTOB.
interface Graphic is
method move(x, y)

method draw()

// TIpOCTOW KOMMOHEHT.

class Dot implements Graphic is
field x, y

constructor Dot(x, y) { ... }

method move(x, y) is

this.x += x, this.y +=y

method draw() is

// HapucoBaTb TOYKy B KoopauHaTte X, Y.
// KOMMOHEHTbl MOryT pacwuMpsiTb OPYrMe KOMMNOHEHTHI.
class Circle extends Dot is

field radius

constructor Circle(x, y, radius) { ... }



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

method draw() is

// HapucoBaTb OKpPYyXHOCTb B KoopguHate X, Y u paguycom R.

// KoHTelHep comepxuT onepauun pobaBneHus/ynaneHuns OoYepHUx

// KOMMOHEHTOB. Bce cTaHOapTHble onepauuMM UHTephenca KOMMNOHEHTOB
// OH OenerupyetT KaxpgomMy m3 OOYEPHUX KOMMOHEHTOB.

class CompoundGraphic implements Graphic is

field children: array of Graphic

method add(child: Graphic) is

// [006aBUTb KOMMOHEHT B CMWCOK AOYEPHUX.

method remove(child: Graphic) is

// YbpaTb KOMMOHEHT U3 CNUCKa [OYEPHUX.

method move(x, y) is
foreach (child in children) do

child.move(x, y)

method draw() is
// 1. [Ons Kaxporo QOYEpPHEro KOMIMOHeHTa:
// — 0TpucoBaTb KOMMOHEHT.
// — OnpenenuTb KOOPAMHATH MaKCUMasibHOM T pPaHMULBbI.

// 2. HapucoBaTb NMYHKTUPHYI TpaHWULy BOKPYr BCei 06nacTu.

// TNpunoxeHue paboTaeT egnMHOOOpPa3HO Kak C €QUHUYHBIMM
// KOMMOHEHTaMu, TakK U C LeSbiMU FpynnamMm KOMMOHEHTOB.
class ImageEditor is

field all: CompoundGraphic

method load() is
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all = new CompoundGraphic()
all.add(new Dot(1, 2))
all.add(new Circle(5, 3, 10))
/) coo

// TpynnupoBKa BblGPaHHbIX KOMMOHEHTOB B OOWH CIIOXHbIA
// KOMIMOHEHT.
method groupSelected(components: array of Graphic) is
group = new CompoundGraphic()
foreach (component in components) do
group.add(component)
all.remove(component)
all.add(group)
// Bce KOMMOHeHTbl OynyT OTPUCOBa@HbI.
all.draw()

Q= MpumenumocTb

-ﬁ- Korma BaM HY)XHO npeacTaBUTb APEBOBUAHYHD CTPYKTYpy

Y

00bEKTOB.

MatTepH KOMNOHOBLWMK NpeanaraeT XpaHUTb B COCTaBHbIX 00b-
eKTax CCbIIKM Ha Apyrue npocTbie UK COCTaBHble 06bekTbl. Te,
B CBOK OYepenb, TOXKEe MOryT XpPaHUTb CBOW BNOXEHHble 00b-
eKTbl U TaK ganee. B utore Bbl MOXeTe CTPOUTb CNOXHYIO Ape-
BOBMAHYIO CTPYKTYpY AAaHHbIX, UCMOMb3YS BCEro ABE OCHOBHblE
pa3HOBMAHOCTM 0OBLEKTOB.



ﬁ Koraa KnMeHTbl A0MKHbI ep.uHooﬁpasuo TPaKTOBaTb NPOCTbie U

COCTaBHble 06bLEKTDI.

bnaropgaps ToMy, UTO NPOCTblE U COCTaBHble 0ObEKTbI peannsy-
0T 00LWMIi nHTepdenc, KNMeHTy 6e3pas3nnyHo, C KaKUM UMEHHO
06beKTOM eMy NpeacTout paboTats.

LLlaru peanu3sanmum

Y6enutech, 4To Baly OM3HEC-TOMMKY MOXHO MpencTaBuTb Kak
LPEeBOBUIHYIO CTPYKTYpY. [TonbiTanTech pa3buTb eé Ha NpocTbie
KOMMOHEHTbI U KOHTerHepbl. [TOMHUTE, YTO KOHTEMHEepbl MOTYT
CofepXxaTb KakK MpoCTble KOMMOHEHTbI, TaK U Apyrue BOXEH-
Hble KOHTEWHEepbI.

Co3parite 06WMn MHTEpdENC KOMMOHEHTOB, KOTOPbIA 00beau-
HWUT Onepauumn KOHTEMHEPOB M NPOCTbIX KOMMNOHEHTOB AepeBa.
NHTepdenc ByoeT yaayHbIM, ecin Bbl CMOXETE MUCMOoNb30BaTb
ero, 4To6bl B3aMMO3aMeHNTb NPOCTble U COCTAaBHblE KOMMOHEH-
Tbl 6€3 noTepu cMbicna.

Co3panTe KNacc KOMMNOHEHTOB-/IUCTLEB, HE UMEKLLMX OANbHEN-
WKX oTBeTBNeHM. MmenTe B BuAy, 4TO MNporpaMmma MOXeT
conep>XaTb HECKO/TIbKO TaKUX K/1aCCOB.

Co3panTte Knacc KOMMNOHEHTOB-KOHTEMHEpPOB 1 A06aBbTe B HEro
MaCCMB 0N XPaHEHWUS CCbUIOK HA BOXEHHbIE KOMMOHEHTLI.
ITOT MaccuB A0MKeH BbiTb cnocobeH coaepkaTb Kak MpoCTble,



TaK M COCTaBHble KOMMOHEHTbI, MO3TOMY ybeauTech, 4TO OH 06b-
SIBNIEH C TUMOM MHTepdhenca KOMNOHEHTOB.

Peanusyiite B KOHTelMHepe MeToAbl MHTepderca KOMMNOHEHTOB,
MOMHS O TOM, YTO KOHTEMHepbl AOMKHbI AeferMpoBaTb OCHOB-
Hyt0 paboTy CBOMM JOYEPHUM KOMMOHEHTAM.

[lo6asbTe onepaunn fo6aBNeHUS U yaaneHUs AOYEPHUX KOM-
MOHEHTOB B KNACC KOHTEMHEPOB.

Nmeiite B BUAY, UTO MeToAbl A06aBNeHMSs/yaaneHns LoYepPHUX
KOMMOHEHTOB MOXHO NMOMECTUTb U B MHTEpP(dENC KOMMOHEHTOB.
[a, 3TO0 HapywuT npuHyun pasdeneHuss uHmepgelica, TaK Kak
peanusauun MeTogoB OyayT NycTbiMM B KOMMOHEHTAX-IUCTbSIX.
Ho 3aTo BCe KOMMOHEHTbI AepeBa CTaHYT AENCTBUMTENbHO OAMU-
HaKOBbIMM AN1S KJIMEHTA.

33 MNpeumywiectBa u HepoCTaTKMU

v/ YnpolwaeT apxuTekTypy KAMEHTa npu paboTe CO CIOXKHbIM

AJeEpeBOM KOMIMOHEHTOB.

v/ 06neryaet nobaBneHMe HOBbIX BUAOB KOMMOHEHTOB.

X Co30a€T CMLWKOM 00LWMA An3alH KNaccoB.

s

OTHOwEHMS C APYTMMU NATTEPHAMU

CTPOMTEHb Nno3BONAET NOWAroBo COOpPyXaTb OEPEBO Komno-
HOBLUMKA.



Ll.enquy 06sa3aHHOCTEN 4acTo MCNoJIb3yKT BMECTE C Komno-
HOBLUWMKOM. B 3TOM cnydae 3anpoc I'Iepe,Ll,aéTCﬂ OT Ao4YepHUXx
KOMIMOHEHTOB K X pOAUTENAM.

Bbl MoXeTe 06xoauTh Aepeso KomnoHoBwmka, ncnonbsys Ure-
paTop.

Bbl MOXeTe BbIMOIHUTb Kakoe-TO AEeNCTBME HAfl BCEM AEepeEBOM
KomnoHoBwwuka npu nomowu Moceturens.

KoMnoHoBLWMK 4acTo coBMewWwatoT ¢ JlerkoBecoMm, YToObl peanun-
30BaTb 06LWMeE BETKM Aepesa U C3KOHOMUTbL MPU 3TOM MaMATb.

KomMnoHoBWMK 1 [leKopaTop MMEKT NOX0oXMe CTPYKTYpbl Knac-
COB M3-3a TOro, Y4to 06a MNOCTPOEHbI HA PEKYPCUBHOM BNOXKEH-
Hoctn. OHa No3BoNseT CBA3aTb B OAHY CTPYKTYpy HeckoHevHoe
KONM4ecTBO 0ObEKTOB.

Lekopamop obopaumBaeT TONbKO OOMH 0ObekT, a y3en Komno-
HOBUUKG MOXeT UMeTb MHoro aeten. [ekopamop pobasnsieT
B/IOXKEHHOMY 0OBbEKTY HOBYH (PYHKLMOHANBHOCTb, @ KOMNOHO8-
Wuk He fo6aBnseT HUYEero HOBOro, HO «CyMMUpPYET» pe3ysbTa-
Tbl BCEX CBOMX OETEN.

Ho oHM MOryT 1 coTpyaHUYaTb: KOMNOHOBLUK MOXET UCMONb30-
BaTb Jekopamop, utobbl nepeonpenenuTb GYHKUMM OTAENbHbIX
yacTeit AepeBa KOMMOHEHTOB.

ApxuTekTypa, noctpoeHHas Ha KomnoHoBwmkax 1 [lekoparto-
pax, 4acTo MOXET ObITb Yy4ylleHa 3a CYET BHeapeHus MpoToTu-
na. OH NO3BONSIET KJIOHMPOBATb CIOXKHbIE CTPYKTYPbl 06bEKTOB,
a He cobupaTb UX 3aHOBO.



NEKOPATO

Takxe uzsecmen kak: Wrapper, 06épmka, Decorator

LekopaTtop — 3TO CTPYKTYpPHbI MaTTEPH MNPOEKTUPOBAHMS,
KOTOpPbI NO3BONSIET AMHAMMUYECKM 0,00aBNATL 06bEKTAM HOBYIO
(bYHKLMOHANbHOCTb, 060payMBas UX B NONE3HbIE KOOEPTKM.



@ Mpobnema

Bbl pabotaete Hap 6M61MOTEKON ONOBELLEHWUIA, KOTOPYID MOXHO
MOAK/I0YaTb K pa3HOO6pasHbIM MporpaMMmam, 4ytobbl nonyyaTb
YBELOMNEHUS O BaXKHbIX COBLITUAX.

OcHoBOM BUONMOTEKM ABNSETCS KNacC Notifier C MeTOAOM

send , KOTOpbI MPUHMMAET Ha BXOA CTPOKy-coobuieHue U
BbICbITAET €€ BCEM aAMMHUCTPATOpPaM MO 3NEKTPOHHOM MouYTe.
CTOpOHHSs NporpaMMa A0/MKHA CO034aTb M HACTPOUTb 3TOT 06b-
€KT, YKa3aB KOMY OTMpaBNsTb OMOBELLEHNS, @ 3aTEM UCMNOb30-
BaTb €ro KaXAblM pas, KOraa Yto-To CyyaeTcs.

bubnuomeka onoseueHuti

Notifier Application

L

- notifier: Notifier

7\

+ setNotifier(notifier)
+ doSomething()

+ send(message)

notifier.send('Alert!")

CmopOHHue npo2pammsl UCNOb3YHOM 2/1a8HbIU KACC 0nogeweHuUd.

B KakoM-ToO MOMEHT CTano MOHATHO, YTO ogHMX email-onose-
WEeHNN nonib3oBaTenaM Mano. HekoTopble M3 HWUX XxoTenu Obl
nonyyaTb M3BELLEHUS O KpUTUYEeCKMX npobnemax yepes SMS.
[pyrue xotenn 6bl nonyyaTb Mx B Buae coobweHnn Facebook.
KopnopaTuBHble nonb3oBatenun xotenu Obl BUAETb COOOLLIEHMS
B Slack.



I Notifier I
A

[ SMS Notifier ] lFacebook Notiﬁer] l Slack Notifier ]

S £ >

Kaxowbili mun onoseujeHus wusém e cobcmeeHHoOM nookiacce.

CHayana Bbl J0OABMAKM KaXObIA U3 3TUX TUNOB OMOBELLEHUNA B
nporpaMMy, yHacnenoBaB MX OT 6a30BOro knacca Notifier .
Tenepb nonb3oBaTtenb BbibMpan OAMH M3 TUMOB OMOBELLEHWUN,
KOTOPbIM M UCMONb30BASICA B AaJSIbHENLLEM.

Ho 3ateM KTO-TO pe30HHO Cnpocua, novyemy Henb3s BblbpaTb
HEeCKO/IbKO TMMOB OMOBeLWeHM cpasy? Beob ecnu BApyr B
BalleM AOMEe Hayancs noxap, Bbl Obl XOTeNM NoAyyYnTb ONoBe-
LWEeHMs No BCEM KaHanaM, He Tak nn?

| sMs Notifier |

[ Facebook Notifier

)

[ Slack Notifier ]

S

o

SMS + Slack SMS + Facebook + Slack
Notifier Notifier
SMS + Facebook DY ShHy Facebook + Slack
Notifier Notifier
<n [ £ [R5

KOM5UHam0prIU 83pble nodknaccos npu cosmeweHuu

munos onoseuw,eHudl.



Bbl monbiTanuch p€eann3oBaTtb BCE€ BO3MOXHbI€ KOMOMHaLUK
NoJKNaccoB onoseleHnin. Ho nocne Toro kak Bbl AobaBunu
I'IepBbIﬁ [eCcaToK KNaccos, CTano SICHO, YTO TaKOM noaxopn, Hese-
pOATHO pa3ayBa€eT KoA4 NporpaMmbl.

NTaK, Hy>XeH KakoW-To Apyromn cnocob KOMOUHUPOBaHMS NoBe-
AeHns 06beKTOB, KOTOPbIM HE NPUBOAMT K B3PbIBY KOMYECTBA
NOAK/ACCOoB.

PewieHue

HacnepoBaHue — 370 nepsoe, 4Tto NpuMxoamMT B ros0BYy MHO-
'™ NporpaMMunCTaMm, Korga Hy>XHO paCliMpuUTb Kakoe-To CyLle-
crByoulee noseneHue. Ho MexaHu3M HacnenoBaHUs wumeet
HECKOJIbKO A0CaAHbIX npo6neM.

OH ctatMueH. Bbl He MOXeTe M3MeHUTb NoBedeHUE CYLLeCTBY-
towero obvekrta. [1ng 3TOro BaM Hafo CO34aTb HOBbIM OObBEKT,
BbI6paB Apyrov noaknacc.

OH He pa3pelwaeT HacnenoBaTtb noseaeHne HeCKOJIbKUX Knac-
COB oAHOBpPEMEHHO. MN3-3a 3TOro Bam npmnxoaounTca COo34aBaTb
MHOXEeCTBO MOAK/IACCOB-KOMOMHauuMiM ans nony4yeHna coeme-
LWEHHOro noBeneHus.

OpHMM 13 cnocoboB 060MTH 3TM NpobreMbl SBNSETCS 3ame-
< <1

Ha HacnenoBaHus aepezayueli nMbo komnosuyuel ~. ITo Koraa

OAMH 0ObEKT codepmum CCbINKY Ha APYron U nenervpyer emy

Komno3uyust — 310 6051ee CTpOrnin BapuaHT arperauuu, npu KOTOPOM KOM-
MOHEHTbI HE MOTYT XWTb 6e3 KOHTelHepa.



paboTy, BMeCTO Toro Ytobbl caMoMy Hacsedosams ero noeege-
Hue. Kak pa3 Ha 3TOM npuHLMNE NOCTPOEH NaTTepH lekopaTop.

Hacnedosa+ue Azpezayus

KnueHT IO% CepBuc

’ Hacnepnuk l [ Hacnepnuk l

Hacnedosa+Hue npomue Azpezayuul.

[lekopaTop MMeeT anbTepHaTUBHOE Ha3BaHue — 06épmka. OHO
6onee TOYHO OMMUCLIBAET CyTb MATTEPHA: Bbl MOMeELLAETe Lene-
BOM OObekT B Apyrov 06bekT-0BEpPTKY, KOTOPbIM 3anyckaet
6a3oBoe noBeneHne 06beKTa, a 3aTeM f00aBNSeT K pe3ynbraTy
YTO-TO CBOE.

O6a obbekTa MmetoT 06wWmMi nHTEpdENC, NO3TOMY ANS NOAb30-
BaTENs! HET HMKAKOM pa3HULbI, C KaKUM 0ObeKTOM paboTaTb —
YUCTbIM UM OBEPHYTLIM. Bbl MOXeTe MCNonb30BaTb HECKOJb-
KO pa3Hblx 0OEPTOK OAHOBPEMEHHO — pe3ynbTaT byaeT uMeTb
06beaMHEHHOE NoBedeHME BCeEX 0BEPTOK Cpasy.

B npumepe c onoBeweHNsIMM Mbl OCTaBMM B 6a30BOM Knac-
Ce MpOCTY0 OTNPABKY MO 3/1EKTPOHHOM MOYTE, @ PpaClUMPEHHbIe
Crnocobbl OTNPABKMU CAENAEM LEKOPATOPAMM.

CTOpOHHSI MporpamMma, BbICTYNaOLWAN KJIMEHTOM, BO BpeMs
NepBMYHOM HACTPOKMKKM ByaeT 3aBOpauMBaTh OOBLEKT OnoBeLlle-



HUI B Te 06EPTKM, KOTOPblE COOTBETCTBYHOT XXeNaeMoMy Cnoco-
6y onoseLLeHus.

Notifier

+ send(message)

Ja\

BaseDecorator

-wrappee: Notifier

+ BaseDecorator(notifier)

wrappee.send(message); + send(message)
| ] ]
SMS Facebook Slack
Decorator Decorator Decorator

+ send(message)

+ send(message)

+ send(message)

super::send(message);
sendSMS(message);

PacuwiupeHHble cnocobsl onoseujeHus CmaHosamcs 0ekopamopamul.

< 0

>




stack = new Notifier()
if (facebookEnabled)

stack = new FacebookDecorator(stack)
if (slackEnabled)

stack = new SlackDecorator(stack)

app.setNotifier(stack)

Application

- notifier: Notifier

+ setNotifier(notifier) i
+ doSomething() e

notifier.send("Alert!")
// Email = Facebook — Slack

[lpoepamma moxem cocmasasmes cocmasHole 06beKMbI U3 0eKopamopos.

MNMocnenHsas obéptka B cnucke u bynet TeM 06bEKTOM, C KOTO-
pbIM KAMeHT 6yaeT paboTatb B oCTanbHoe BpeMs. [1ng ocTtanb-
HOro K/JIMEHTCKOro KoAa, Mo CYyTW, HUYErO He M3MEHMUTCS, BeAb
BCe 0OEPTKM UMEIDT TOYHO TAKOM Xe UHTepdeNc, YTo 1 6a30BbIN
KNacc ONOBELLEHUMN.

TakuM e 06pa3oM MOXXHO M3MEHSATb He TONIbKO CNocob AoCTaB-
KW OMOBELLEeHMI, HO U hopMaTMpOBaHMeE, CMIMCOK aapecaToB U
TaK panee.

K TOMy e KIIMEHT MOXET «A006epHYTb» 00bLEKT N0OLIMU ApY-
MMM 06EPTKAMM, KOTAA EMY 3aX04eTCs.



G AHanorus s XXusHu

Odexdy MoxHO Ha0esams C/105MU, NOJY4As KOMOUHUPOBAHHbIU 3¢ pekm.

JTiobas ogexpa — 310 aHanor [ekopatopa. [Mpumensas [eko-
paTop, Bbl HE MeHseTe NepBOHAYasIbHbIA KNacC U He Co34aéTe
[oYepHMX KNnaccoB. Tak U C O4eXOon — Hadesas CBUTep, Bbl
He nepectaéte 6bITb COOOM, HO Mony4YaeTe HOBOE CBOWCTBO —
3alWMTY OT X0n04a. Bbl MOXeTe NOMTU fanbliue u HageTb CBepXy
eLé oanH aekopaTop — nnall, YTobbl 3aWUTUTLCS U OT LOXKAS.
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Client

\4

«interface»
Component

a = new ConcComponent()
b = new ConcDecoratorl(a)

+ execute()

N

Concrete
Component

+ execute()

¢ = new ConcDecorator2(b) 5
c.execute()
// Decorator -> Decorator -> Component
<.
Ty
i 42)
Base Decorator
- wrappee: Component -
+ BaseDecorator(c: Component) wrappee = ¢
+ execute()
4 ZF wrappee.execute()
Concrete
Decorators
| | super::execute()
+ execute() extra()
+ extra()
|

1. KomnoHeHT 333€T 06wuit MHTepdenc 06EpTok M obopaunBae-

MbIX OObEKTOB.

2. KOHKpeTHbIM KOMMOHEHT onpeaenser Knacc obopaymBaeMbix

obbekToB. OH COoepPXUT KaKoe-ToO 6a3oBoe noBeaeHue, KOTO-

poe NnoToOM U3MEHAT AEKOPATOPLI.



ba3oBblii AEKOPATOP XPaHMUT CCbIKY Ha BMIOXKEHHbIM O06bEKT-
KOMMOHEHT. MIM MOXET 6bITb KaK KOHKPETHbI KOMMOHEHT, TaK U
OAMH U3 KOHKPETHbIX AeKopaTopoB. ba3oBbiit AekopaTtop aene-
rMpyeT BCe CBOM Omepauuu BINOXEHHOMY 06bekTy. [ononHu-
TenbHoe nosefaeHue BYAeT KWUTb B KOHKPETHbIX AeKopaTopax.

KoHkpeTHble aekopaTtopbl — 3TO pa3/nuyHble Bapuauuu AeKo-
paTopoB, KOTopble copepxat pobasBoyHoe nosepeHue. OHO
BbINONHAETCSH A0 MM NOC/E Bbl30BA aHANIOMMYHOIO NOBEAEHMS
06épHyTOro obbekTa.

KnueHTt mMoxeT o6opaunBatb NpoCTble KOMMOHEHTbI U AeKopa-
TOpbl B Apyrue nekopaTopbl, pabotas co BcemMu obObekTaMu
yepes 06Wwnin MHTephenc KOMMOHEHTOB.

MceBpokop,

B sToM npumepe [OekopaTtop 3alMLIAET GUHAHCOBbIE AAHHbIE
JOMONHUTENbHBIMU YPOBHAMKM GE30MacHOCTM NPO3pavyHO A
KoZa, KOTOpPbIi UX UCMOMb3YeT.



Client

\
«interface»
DataSource -
+ writeData(data)
+ readData()
o
FileDataSource DataSourceDecorator
- filename - wrappee: DataSource -
+ FileDataSource(filename) + DataSourceDecorator(s: DataSource)
+ writeData(data) + writeData(data)
+ readData() + readData()
l I
Encryption Compression
Decorator Decorator
+ writeData(data) + writeData(data)
+ readData() + readData()

lpumep wugpposarus u komnpeccuu OaHHbIX C NOMOWbID 06EPMOK.

MpunoxeHne ob6opayMBaeT KaacC AAHHbIX B WUOPYHOLLY M
OKMMaloLWyto 06EPTKM, KOTOpble MPU YTEHUWU BbIAAKT OPUTK-
HaNbHble JAHHbIE, @ NPY 3aNUCU — 3aLUMPPOBAHHbIE U CKATbIE.

[lexkopaTopbl, KaK U CaM KNacC AaHHbIX, UMET 00U UHTEpP-
deric. [1o3ToMy KNMEHTCKOMY KOAY HE BaXKHO, C YeM paboTtaTtb —
C «4UCTbIM» 0ObEKTOM AAHHBIX UK C KOBEPHYTHIMY.
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// 06wmi MHTEpPenc KOMMOHEHTOB.
interface DataSource is

method writeData(data)

method readData():data

// OOWH M3 KOHKPETHbIX KOMMOHEHTOB peanun3yeT 6a30Byi
// OYHKUMOHaNbLHOCTh.
class FileDataSource implements DataSource is

constructor FileDataSource(filename) { ... }

method writeData(data) is

// 3anucaTb [aHHble B ¢awnn.

method readData():data is

// TlpounTaTb OaHHble U3 ¢anna.

// PoouTenb, BCex NEKOPAaTOPOB COOEpPXMT Kop OOEpThiBaHMA.

class DataSourceDecorator implements DataSource is

protected field wrappee: DataSource

constructor DataSourceDecorator(source: DataSource)

wrappee = source

method writeData(data) is

wrappee.writeData(data)

method readData():data is

return wrappee.readData()

// KOHKpeTHble mekopaTopsl 0o6aBnawT 4To-TO CBOE K 6a3oBOMy

// noBepeHunio O0BEPHYTOro KOMMOHEHTA.

class EncryptionDecorator extends DataSourceDecorator is
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method writeData(data) is
// 1. 3aunppoBaTb MNOJAHHbIE AAHHbIE.
// 2. TepepaTb 3awundpoBaHHble AaHHble B MeTod writeData

// 0b6&pHyTOoro obbekta (wrappee).

method readData():data is
// 1. MonyunTb paHHble n3 Metopa readData o6&pHyToro
// obbekTa (wrappee).
// 2. PacuuppoBaTb UX, €CNM OHU 3aWUDPOBAHbI.

// 3. BepHyTb pe3ynbTaT.

// [eKopupoBaTb MOXHO He TOJSIbKO 6a30Bble KOMMOHEHTb, HO U YyXe
// 06&pHyTble 06BLEKTHI.
class CompressionDecorator extends DataSourceDecorator is
method writeData(data) is
// 1. 3anakoBaTb MNOLaHHbIE [OaHHbIE.
// 2. lepepaTb 3anakoBaHHble AaHHble B MeTon writeData

// o0b6épHyToro obnekta (wrappee).

method readData():data is
// 1. TMonyunTtb paHHble u3 metopa readData o6&pHyTOro
// obbekTa (wrappee).
// 2. PacnakoBaTb WX, €CNM OHW 3anakoBaHbl.

// 3. BepHyTb pe3ynbTarT.

// BapuaHT 1. MpocTon npumep cOOpPKM M WMCMNOSb30BaHUS [EKOPATOPOB.

class Application is
method dumbUsageExample() is
source = new FileDataSource("somefile.dat")
source.writeData(salaryRecords)

// B ¢ann ObaM 3anucaHbl YMCTble AaHHblE.
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source = new CompressionDecorator(source)
source.writeData(salaryRecords)

// B ¢amn 6binu 3anucaHbl CxaTble AaHHbIE.

source = new EncryptionDecorator(source)
// Ceivac B source HaxoguTcsa CBA3ka U3 TPéx 0ObEKTOB:

// Encryption > Compression > FileDataSource

source.writeData(salaryRecords)

// B ¢dann 6binn 3anucaHbl CxaTble ¥ 3aWMPOBAHHLIE OAHHbLIE.

// BapuaHT 2. KnWeHTCKWA KOR, WMCMOMb3YWWNUA BHEWHUA WUCTOYHUK

// DaHHbIX. Knacc SalaryManager HuM4Yero He 3HaeT O TOM, KakK WMEHHO
// 6yoyT cuuTaHbl M 3anucaHbl AaHHble. OH Mosy4YaeT yXe rOTOBbIN

// WCTOYHUK OaHHbIX.

class SalaryManager is

field source: DataSource

constructor SalaryManager(source: DataSource) { ... }

method load() is

return source.readData()

method save() is

source.writeData(salaryRecords)

// ...0CTanbHble MNOSie3Hble MEeTOObl. « .

// TpunoxeHne MoxeT Mo—pa3HoOMy cobupaTb Oekopupyembie 00beKThl, B

// 3aBUCUMOCTU OT ycnosmﬁ NCMNoJib30BaHUA .



97 class ApplicationConfigurator is

98 method configurationExample() is

99 source = new FileDataSource("salary.dat")
100 if (enabledEncryption)

101 source = new EncryptionDecorator(source)
102 if (enabledCompression)

103 source = new CompressionDecorator(source)
104

105 logger = new SalaryManager(source)

106 salary = logger.load()

107 /) coc

Q= MpumenumocTb

-ﬁ[— Korpa Bam Hy)XHO p,06aBnsiTb 0693aHHOCTM 06bEKTAM Ha neTy,
He3aMeTHO A9 KoAa, KOTOPbIA UX UCMOb3YeT.

% O6bekTbl NOMELLAT B 0OEPTKMU, UMEKLLME AOMNOSHUTENbHbIE
noeegeHus. OBEPTKM M CaMM OOBLEKTbI MMEKT OAMHAKOBbIN
MHTEpdENC, NO3TOMY KMeHTaM 6e3 pasHuubl, C 4yem pabo-
TaTb — C 0ObIYHbIM 0OLEKTOM AAHHbIX UK C OOEPHYTHIM,

-ﬁ[— Korpa Henb3sa paclwumpuTtb 0693aHHOCTM 0OBEKTA C MOMOLLbLHO
HacnepoBaHMs.

% Bo MHoOrmx si3bikax NporpaMMMpoBaHUsl €CTb K/IKOYEBOE C/TI0BO

final , KOTOpOe MOXeT 3abn0KMpPOBaTb HacnefoBaHMe Knac-

ca. Pacwmputb TakmMe KnacCcbl MOXHO TOMbKO C MOMOLBHO
[ekopatopa.



LLlaru peanu3sanmum

Y6enutecb, YTO B Ballei 3aJaye ecTb OAMH OCHOBHOM KOMMO-
HEHT M HECKOJIbKO OMUMOHANbHbIX AOMNONHEHUI UM HAACTPOEK
Hal HUM.

Co3parite MHTEppENC KOMMOHEHTA, KOTOPbIM OMNUCbiBan Obl
obuime MeToabl KaK A5 OCHOBHOIO KOMMOHEHTA, TakK U ANsi ero
LOMNOSTHEHUA.

Co3panTe Knacc KOHKPETHOro KOMMOHEHTA U MOMeCTUTE B HEro
OCHOBHY0 OM3HEC-NTOTUKY.

Co3parite 6a3oBbii Knacc gekopaTopoB. OH AOMKEH MMETb
none Ans XpaHeHMs CCbINIKM Ha BNOXEHHbIA 0ObEKT-KOMMOHEHT.
Bce MeToabl 6a30BOro gekopatopa AOMKHbI AenerMpoBaTtb Aen-
CTBME B/IOXKEHHOMY O0ObEKTY.

N KOHKPETHbIN KOMMOHEHT, M 6Aa30BbIM AEKOPATOP AO/MKHbI Cle-
[0BaTb O4HOMY U TOMY e UHTepdency KOMMOHEeHTa.

Tenepb co3paiiTe Knaccbl KOHKPETHbIX AEKOPATOPOB, Hacieays
ux oT 6a3oBoro aekopatopa. KOHKpEeTHbIN AeKopaTop AO0MKEH
BbIMOMHATL CBOK A00aBOYHYI PYHKLMIO, @ 3aTeM (Mnu nepeq,
3TUM) BbI3bIBATb 3TY )€ Onepauuio 06EPHYTOro 06bekTa.

KnueHT 6epét Ha cebs OTBETCTBEHHOCTb 3a KOHGUIypauuo u
nopsaoK 06€pTbiBaHWUS 0ObEKTOB.



33 MNpeumywiectsa u HepoCTaTKMU

<

X C X

1!

bonbwas rubkocTb, yem Y HacnieaoBaHUA.
MNo3BonsieT fo6aBNaTb 0693aHHOCTM Ha NeTy.
MOoXXHO [06aBNsATb HECKO/IbKO HOBbIX 0653aHHOCTEMN Cpasy.

lNo3BongeT MeTb HEeCKONbKO MeNKMX 06bekTOB BMECTO O4HOr0
obbekTa Ha Bce cnyydyaun XXU3HU.

TpyaHO KOHOUIypMpoBaTb MHOTOKPATHO 0BEPHYTbIE 0ObEKTBI.

O6unue KpoLIEeYHbIX KIACCoB.

OTHOwEHMS C APYTMMU NATTEPHAMU

Apantep MeHseT MHTepdenc cywecTsyrowero obbvekta. [eko-
patop ynydwaeTt Apyroi obbekT 6€3 M3MEeHeHWs ero uHTep-
denca. [Npuuém [Jlekopamop nNOALEPXMBAET pPEKYPCUBHYHO
B/IOXKEHHOCTb, Yero He ckaxkewb 06 Adanmepe.

Apantep npefocTaBnsieT KAaccy anbTepHATUBHbLIM MHTepdencC.
[ekopaTtop npenoctaBngeT paclWMpeHHbIn MHTepdenc. 3ame-
CTUTENb NPefOoCTaBNSET TOT XXe UHTepdeNiC.

Llenouka o6g3aHHOCcTel 1 [lekopaTop MMEKT OYEHb MOXOXME
cTpykTypbl. 062 naTtTepHa 6a3MpyrOTCA Ha NPUHLMNE PEKYPCUB-
HOrO BbINONHEHMS OMepauuu Yyepes Cepuio CBA3aHHbIX 0Obek-
TOB. HO eCTb M HECKOJIbKO BaXKHbIX OTIMYMIA.



O6paboTunkn B Llenoyke 0653aHHOCMel MOTYT BbINOAHATb NPO-
M3BOJIbHbIe AENCTBUS, HE3aBMUCMMbIE APYr OT ApYra, a Takxe B
ntobov MOMEHT NpepbiBaTh AaNbHENLIYIO nepefadvy no uenoy-
ke. C opyroi ctopoHbl Jekopamopesl paclumMpsitoT Kakoe-To onpe-
[enéHHoe oencTBue, He noMast MHTepdenc 6a3oBon onepaumm
M He NpepbiBasi BbINONHEHME OCTabHbIX AEKOPATOPOB.

KomMnoHoBWMK 1 [leKopaTop MMEKT NOX0oXMe CTPYKTYpbl Kiac-
COB M3-3a TOro, Y4to 06a NOCTPOEHbI HA PEKYPCUBHOMN BNOXKEH-
Hoctn. OHa No3BoNseT CBA3aTb B OAHY CTPYKTYpy HeckoHeuHoe
KONM4ecTBO 0ObEKTOB.

Lekopamop obopaumBaeT TONbKO OAMH 0ObekT, a y3en Komno-
HOBUWUKG MOXeT UMeTb MHoro aeten. [ekopamop pobasnsieT
B/IOXKEHHOMY 0OBbEKTY HOBYH (PYHKLMOHANBHOCTb, @ KOMNOHO8-
Wuk He fo6aBnseT HUYero HOBOro, HO «CyMMUpPYeT» pe3ysbTa-
Tbl BCEX CBOMX OETEN.

Ho oHM MOryT 1 coTpyaHUYaTb: KOMNOHOBLUK MOXET UCMONb30-
BaTb Jekopamop, utobbl nepeonpenenuTb GYHKUMM OTAENbHbIX
yacTeit AepeBa KOMMOHEHTOB.

ApxuTeKTypa, NnocTpoeHHas Ha KomnoHoBwmkax 1 [lekoparto-
pax, 4acTo MOXET ObITb Yy4ylleHa 3a CYET BHeapeHus MpoToTu-
na. OH NO3BONSIET KJIOHMPOBATb CIOXKHbIE CTPYKTYPbl 06bEKTOB,
a He cobupaTb UX 3aHOBO.

Crpaterus MeHsieT noBefeHMe 0bObekTa «M3HYTpU», a Jekopa-
TOP M3MEHSIET €0 KCHAPYXMY.



DekopaTtop v 3amecTuTeNb UMEKT CXOXME CTPYKTYpPbl, HO pas-
Hble Ha3HayeHus. OHM MOXOXM TEM, YTO 06a MOCTPOEHbLI Ha
MpUHLMMNE KOMMNO3ULMM U AenernpytoT paboTty ApyrMM obbek-
TaM. [aTTepHbI OTIMYAIOTCA TEM, YTO 3amecmumesb CaM ynpas-
NSET  >KM3HbIO  CEPBMCHOrO 00beKTa, a O0OEpTbiBaHWE
Llekopamopos KOHTPONMUPYETCA KIIMEHTOM.
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Takxe ussecmeH kak: Facade

Macap — 3TO CTPYKTYPHbIM NaTTEPH NPOEKTUPOBAHMS, KOTOPbIN
npenocTaBnsieTr MnpoCTon uHTepdenc K CIOXHOW cucteme

Knaccos, 6ubnmoteke unu GpernMBOpKY.



@ Mpobnema

Bawemy kopy npuxoautcs pabortatb € 60NbLIMM KOAMYECTBOM
06BLEKTOB HEKOM CNOXHOM Bubnnotekn mnu dpermMaopka. Bbl
LOMXHbl  CaMOCTOSTENbHO MHULMANU3MPOBATL 3TU OObEKTHI,
CNeauTb 32 NPaBUIbHLIM NOPSAKOM 3aBUCMMOCTEN M Tak Janee.

B pe3ynprarte OU3HeC-NorMKa Balwmx KaccoB TECHO nepenneta-
eTCca C AeTanamMmn peannsaumm CTOpOHHUX KaCCOB. Takon kop
OO0BOJIbHO C/TOXKHO NMOHMMATb U NOAAEPXXUBATbD.

© Pewenue

Macag — 310 NpocTon MHTepdenc ons paboTbl CO CNOXKHOM
NOACMCTEMOM, COAEPXKALLEN MHOXeCTBO kaccoB. Macan MoxeT
MMETb ype3aHHbIi UHTepdenc, He nmerowmin 100% dyHkumo-
HaNIbHOCTM, KOTOPOM MOXHO AOCTUYb, UCMONb3YS CIOXKHYHO NOA-
cucTeMy Hanpsmyk. Ho OH npefnocTaBnseT MMEHHO Te Guuu,
KOTOPbI€ HY>XHbl K/IMEHTY, U CKPbIBAET BCE OCTasIbHbIE.

acap noneseH, ecnu Bbl UCNOb3yeTe KaKy-TO CII0XKHY 61b-
NIMOTEKY CO MHOXECTBOM MOABMXKHbIX 4acTel, HO BaM HYXHa
TONbKO YacTb €€ BO3MOXHOCTeW. K npumepy, nporpamma, 3anu-
BalOLLLASA BMOEO KOTUKOB B COLIMANbHbIE CETU, MOXET UCMONb30-
BaTb npodeccnoHanbHy bubnunoteky ckatms Buaeo. Ho Bce,
YTO HY)KHO K/IMEHTCKOMY KOZy 3TOM MpOrpammbl — MNpPOCTOW
MeTod, encode(filename, format) . Co3maB KnacC C TaKMM
MEeTO[OM, Bbl peanusyeTte CBOW Nepsbii Gacaa.



E> AHanorusa us XXusHu

l Cknap, ]~‘ MnatéxHaa
cucTemMa

gyt
.,%;1 @ I;.Iﬂ‘g‘-lI'IocraBu.mKM]
4 DocraBka

lpumep menegoHHo20 3akasa.

Korpa Bbl 3BOHMTE B MarasuH M aenaete 3aka3 no Tenedony,
COTPYAHMK CNY>XObl NOALEPXKKM SABNSETCS BalMM dhacafoM KO BCEM
cnyx6am n otgenaM MarasmHa. OH npenocTaBaseT BaM YNpoOLLEH-
HbI MHTEpPdENC K CMCTEME CO34aHMS 3aKa3a, MIATEXHON cMCTeEMe

n oTaeny 0oCTaBKMW.
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4 Facade Additional

o y Facade
| Client ‘%-linksToSubsystemObjects

- optionalAdditionalFacade

+ subsystemOperation() L. + anotherOperation()

1
\ \
’ |‘ \ N /
/ \ \ \ i
N 7

/

/ XY
'\ Subsyst Subsicstem_l_\y ¥ /
n oy cl "uh:ystem %

- Su Subsystem class q

~
g
-
~

class stem
Subsystem Y
class
class
class




acap npenocTaBnseT 6bICTPbI AOCTYN K ONpeaenéHHON QYHK-
LUMOHanbHOCTM noacuctemMbl. OH  «3HAET», KakUM Kiaccam
HY)XHO MepeagpecoBaTb 3anpoC, M Kakue [AaHHble A
3TOr0 HYXHbI.

[dononHutenbHbi ¢acap MOXHO BBECTM, YTOObI HE «3axnaM-
NATb» €eAMHCTBEHHbIM (acan pa3HOPOOAHOM (YHKLMOHANbHO-
cTbt0. OH MOXET MCNOIb30BATLCS KaK KIMEHTOM, TaK U APYrMMu
dhacapamum.

CnoxkHaga noacucTeMa COCTOUT M3 MHOXECTBA Pa3HOOOpPa3HbIX
KnaccoB. [lns Toro, Yto6bl 3aCTaBUTb MX YTO-TO AenaTb, HYXKHO
3HaTb NOAPOBGHOCTM YCTPOMCTBA NOACUCTEMDI, NOPAAOK MHULM-
anusauum ob6bEKTOB U TaK danee.

Knaccbl moAcMcTeMbl HE 3HAKOT O CywlecTBoBaHuM dacaga U
paboTaloT ApYr C APYrOM HanpsMmyio.

KnueHT ncnonb3yet dacan BMecto npssmMorn paboTtbl ¢ 06bekTa-
MW CIOXXHOM NOACUCTEMBI.

MceBpokop,

B atom npumepe ®Pacap ynpouiaet paboTy CO CNOXHbIM GperM-
BOPKOM BMAEOKOHBEPTALMM.
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VideoConverter

Application

+ convertVideo(filename, format)

.

£

VideoFile
AudioMixer BitrateReader

CodecFactory

OggCompression MPEG4
Codec CompressionCodec

lMpumep usonsyuu MHoxecmaa 3asucumocmeli 8 00HOM ¢acade.

BMecTo HenocpencTBeHHOM paboTbl C AKXXMHOM Kaccos, dhacas
npefocTaBnsieT KoAy MPUIOXKEeHUS efUMHCTBEHHbIM MeToh, ONs
KOHBEpPTALUMM BMAEO, KOTOPbIM CaM 3ab0TUTCS O TOM, 4TOObI
NPpaBuIbHO CKOHGMUIYpMpPOBaATb HYXXHble 00bekTbl PperiMBOpKa
M NONy4YnTb TpEOyeMbIi pe3ynbTar.

// Knaccbl CNOXHOro CTOPOHHEro ¢pervMBOpKa KOHBepTauuuM Bupeo. Mol
// He KOHTpOAWpyeM 3TOT KOL, MO3TOMYy HE MOXEM ero ynpoCTUTb.

class VideoFile
/) ooc

class 0ggCompressionCodec
M cac
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class MPEG4CompressionCodec
I ooc

class CodecFactory
7 coc

class BitrateReader
I/ coc

class AudioMixer
I/ coc

// BMecTo 3Toro mbl co3paém ®acap — nNpocToM MHTeppernc pns paboThl
// CO C/OXHbIM ¢periMBOpPKOM. Dacapm He uMeeT Bcell (YyHKLMOHANbHOCTHU
// OpeiMBOpKa, HO 3aTO CKpbIBAET €ro CJIOXHOCTb OT KJIMEHTOB.
class VideoConverter is
method convert(filename, format):File is
file = new VideoFile(filename)
sourceCodec = new CodecFactory.extract(file)
if (format == "mp4")
destinationCodec = new MPEG4CompressionCodec()
else
destinationCodec = new OggCompressionCodec()
buffer = BitrateReader.read(filename, sourceCodec)
result = BitrateReader.convert(buffer, destinationCodec)
result = (new AudioMixer()).fix(result)

return new File(result)

// TpunoxeHue He 3aBUCUT OT CJIOXHOrO (perMBOpPKA KOHBepTaLuu
// Bupgeo. KctaTtu, ecnu Bbl BOPYr peWMTE CMEHUTb (PENMBOPK, BaM

// HyXHo 6ypmeT nepenucaTb TOMbKO Knacc ¢acapa.



42 class Application is

43 method main() is

44 convertor = new VideoConverter()

45 mp4 = convertor.convert("funny-cats-video.ogg", "mp4")
46 mp4.save()

Q= MpumenumocTb

-E[- Korpa BaM HYXXHO npeacTtaBuUTb NPOCTOM WM Ype3aHHbIN
MHTepdenc K CNOXXHOMU noacucTeme.

% YacTo noacmcTeMbI YCIOXKHAKTCA N0 MEPE pa3BUTUS MporpaM-
Mbl. lpUMeHeHWE GONMbLIMHCTBA NAaTTEPHOB NPMBOAUT K MOSB-
NEHUIO MEHbLUMX K/1AacCoB, HO B 6ONblIEM KonMyecTBe. Takylo
MOACMCTEMY TMpOLLE MOBTOPHO MCMONb30BaThb, HAaCTpamBasi eé
KaXKAbli pa3 nof KOHKPETHbIE HYX[bl, HO BMECTE C TEM, NpUMe-
HATb MoAcMcTeMy 6e3 HacTpOMKM cTaHoBMTCS TpyaHee. Dacap
npeanaraeT OnNpeaenéHHbli BUA CUCTEMbI MO YMOMYAHMIO,
yCTpaunBatoLLMit 6ONbLUMHCTBO KIMEHTOB.

'}ﬁ' Koraa Bbl xotute Pa3NnoXnTb NOACUCTEMY HA OTAEJIbHbIE CJZIOU.

K

Ncnonb3yiTe dacanbl ANg onpeneneHmns ToYeK BXOAA Ha Kax-
[bli YpOBEHb NOACKCTEMBI. ECM noacmcTembl 3aBUCIT Apyr ot
Lpyra, T0O 3aBUCMMOCTb MOXHO YMPOCTUTb, pa3peLumB NOACUCTE-
MaM 0OMeHMBaTbCS MHDOPMaLMEN TONbKO Yepes dacaapbl.



Hanpumep, BO3bMEM Ty Xe CNOXHYK CUCTEMY BUAEOKOHBEpTa-
umn. Bbl xotute pa3butb e€ Ha cnom paboTbl C ayano M BUAEO.
[ns Kaxkpom 13 3TUX Yacter MOXKHO NOMNbITAaTbCA CO3aaTb Bhacag,
M 3aCTaBMTb KNacCbl ayano U Bnaeo obpabotkm oblatbes apyr
C Opyrom 4yepes 31 dacabl, a He HANPsSMYIO.

LLlarn peanusaumm

1. Onpepenute, MOXHO Nn co3pgaTb Gosee NpocTon MHTEpdENC,
4yeM TOT, KOTOpbI NPeaoCTaBAsSeT CNOXHasa noacucrema. Bbl Ha
NPaBUAbHOM MyTH, €CIN 3TOT MHTepdenc n3baBuT KAMEHTa OT
HeobXoAMMOCTM 3HATb O MOAPOBHOCTAX NOACUCTEMDI.

2. Cospante knacc acaga, peanusyrolmi 31oT uHTepdenc. OH
LONIXeH nepeajpecoBbiBaTb BbI30Bbl KIMEHTA HYXHbIM 0Obek-
Tam noacuctembl. Macap pomkeH ByaeT nNo3aboTUTbC O TOM,
4TOObI MPABUNBHO MHULMANM3UPOBATL 06bEKTLI MOACUCTEMDI.

3. Bbl nonyunte MakcuMMyM nonb3bl, €CIU KAMEHT byaeT paboTatb
TONbKO C dacagoM. B 3ToM cnyyae M3MeHeHMs B moacucTeme
OyayT 3aTparMBaTth TONbKO koA Bacana, a KIMEHTCKMM KOA, OCTa-
HeTca pabounm.

4. Ecnu oTBETCTBEHHOCTb q)acaﬂ,a Ha4YMHaeT pa3MbiBaTbCA, MNoay-
ManTe 0 BBEOAEHUU AOMONHUTENbHbIX q)aca,u,os.

33 MNpeumywiectBa u HepoCTaTKMU

v MsonmpyeT KNMEHTOB OT KOMMOHEHTOB C/IOXKHOM MOACUCTEMDI.


https://refactoring.guru/ru/smells/large-class
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(Macap, p1cKyeT cTaTb GOXKECTBEHHbIM 06bEKTOM, NMPUBS3aHHbIM
KO BCEM KJaccaM NporpaMmbl.

OTHOwEHMS C APYTMMU NATTEPHAMU

®dacap 3303ET HOBbIM MHTEpdENC, TOrAa Kak ApanTep NOBTOPHO
ncnonb3yet ctapblii. Adanmep o60paymBaeT TOSIbKO OAMH KNacc,
a ®acad obopaumBaet uenyto noacucrtemy. Kpome Toro, Adan-
mep NO3BONSET ABYM CYLLECTBYKOLWMM UHTepdericamM paboTtaTb
coobuua, BMeCTo Toro, 4tobbl 3a4aTb NOAHOCTbIO HOBBIMN.

A6cTpakTHas ¢abpuka MoOXeT OblTb MCNOAb30BaHA BMECTO
®dacapa pna TOro, 4ToOLI CKPbLITH NAATHOPMO-33aBUCKMbIE
Knaccel.

JlerkoBec NoKa3blBaEeT, Kak C034aBaTb MHOIO MeNKMX 00beKTOB,
a Macap nokasbiBaeT, Kak C034aTb OAUH 0ObEKT, KOTOprVI 0T06-
paXaeT uenyo noacnucrtemy.

HOCpeAHMK n Macap Noxoxu TEM, UYTO NbITAKOTCA OPraHM30BaTb
pa60Ty MHOXXeCTBa CyWeCTBYHOLWNX KNacCoB.

o (@acad co3naéT ynpoweEHHbIM MHTepdenc K noacucteme, He
BHOCS B He& HWKaKoW [06aBOYHOM (HYHKLMOHANLHOCTU.
Cama noacucrema He 3HaeT o cylectBoBaHUKU Pacada. Knac-
Cbl NOACMCTEMbI 0OLWWAOTCS APYT C APYrOM HanpsiMyto.

o [locpedHUK LeHTpanusyeT oblieHne Mexay KOMMOHEHTaMu
cucteMbl. KOMMOHEHTbI CMCTEMbI 3HAKOT TOJIbKO O CyLLeCTBO-


https://refactoring.guru/ru/antipatterns/god-object

BaHUK [locpedHuUKaA, Y HUX HET MPAMOro AOCTyna K Apyrum
KOMIOHEHTaM.

®dacap, MOXHO caenatb OAMHOYKOM, TaK Kak OObIYHO HYXEeH
TONIbKO OAMH 06bekT-hacas.

acap Noxox Ha 3amMecTUTeNb TEM, YTO 3aMeLLaeT COXKHYH
NOACUCTEMY M MOXKET CaM e€ MHMUManu3nposaTb. Ho B oTau-
une ot Pacada, 3amecmumesib UMEET TOT XXe UHTEPDENC, YTO ero
cnyxebHblii 06bekT, 6narogapa YeMy MX MOXHO B3auMMo3aMe-
HATb.



NNETKOBEC

Takwe uzeecmeH kak: [lpucnocobneneu, Kaw, Flyweight

JlerkoBec — 3TO CTPYKTYPHbIA NaTTEPH MPOEKTUPOBAHMS,
KOTOPbIM MO3BONSIET BMECTUTb 6O/blUEE KONMYECTBO 0ObEKTOB
B OTBEAEHHYI OMepaTMBHYK namaTb. JlerkoBec 3KOHOMMT
namaTb, pasgensisi obliee coctossHMe 0O6bEKTOB Mexay Coboi,
BMECTO XpaHEHMSI OAMHAKOBbIX AAHHbIX B KaXA0M 0ObeKTe.



@ Mpobnema

Ha pocyre Bbl pewunnu HanucaTb HEBONbLUYIO UFPY, B KOTOPOM
UrpOKM MEepeMeLLaoTCa Mo KapTe W CTpenawT Apyr B Apyra.
@uwkon urpbl OomkHa 6bina CcTaTb peanncTuyHas cucteMa
yactuu,. Mynun, cHapsabl, OCKONIKM OT B3PbIBOB — BCE 3TO AOMXK-
HO KpacuBO NieTaTb U pafoBaTh B3rNA4.

Mrpa oTaMyHo paboTana Ha BaleM MOLHOM KOMMbOTEPE.
OpHako Baw Apyr cooBLM, YTO Urpa HAYMHAET TOPMO3UTb U
BblIETAeT Yepe3 HeCKONbKO MUHYT mocne 3anycka. [lokonas-
WMCb B IOrax, Bbl OGHAPYXKWUK, YTO Urpa BbIIETAET MU3-3a HEAO-
CTaTka OnepaTMBHOM namsTW. Y Balero Apyra KOMMbTep
3HAUUTENIbHO MEHEE «MpOKayaHHbIM», NO3TOMYy npobnema y
HEro v NposiBNSeTcs TaK ObICTpO.

N nencTBMTENbHO, Kagas 4acTmua npeacrtaBneHa coOCTBeH-
HbIM 0OBEKTOM, MMEKLMM MHOXECTBO AdHHbIX. B onpenenéH-
HbIi MOMEHT, Korga noboulle Ha 3KpaHe [OoCTUraer
KYy/IbMMHALUMW, HOBble OObEKTbI YacCTUL, YK€ He BMELLATCa B
ONepaTUBHYI NaMSATb KOMMbIOTEPA, M MPOrpaMMa BbiNeTaeT.

Game Particle Mamatb
foreach (p in particles) + particles: Particle[] + coords coords: 8B
p.draw(canvas) + vector vector: 16B

+ addParticle(particle) [, — speed: 4B

+ draw(canvas) > @ler color: 4B
p = new Particle() ,T\ + sprite sprite: 20KB
p.coords=coords | 1 @ O h—_—_
p.vector = target.coords Unit +move() D ~ 21KB
p.speed = weaponPower + draw(canvas)
b. color = ‘red" % 1 000 000

p.sprite = “bullet.jpeg” .
Game.addParticle(p) + fireAt(target: Unit) 21GB




@ Pewenune

Ecnv BHMMaTeNnbHO NMOCMOTPETb Ha KACC 4acTuu, TO MOXHO
3aMeTUTb, YTO LBET M CMPaANT 3aHMMAKT BONblLE BCEro NamsTw.
bonee TOro, OHM XpaHATCS B KaXA0OM 00beKTe, XOTS (PAKTUYECKM
MX 3HAYEHUS OMHAKOBbI AN 6ONBLIMHCTBA YaCTuUL,

YHukansHoe (8HewHee) lMosmopsiemoe (8HympeHHee)
cocmosiHue cocmosiHue
Particle = n -
MovingParticle Particle

+ coords .

+ vector - particle - color
- coords - sprite

+ speed * . Mriozo

+ color -speed + Particle(color, sprite)

+ sprite P Mano | + move(coords, vector, speed)
+ MovingParticle(...) + draw(coords, canvas)

+ move() + move()

+ draw(canvas) + draw(canvas)

particle.move( particle.draw(
coords, vector, speed) coords, canvas)

OcTtanbHoe cocTosiHMe O0ObEKTOB — KOOPAWMHATbl, BEKTOP ABM-
YXEHWUS U CKOPOCTb — OT/IMYAKDTCA A5 BCEX YaCTuL, TakuM obpa-
30M, 3TV NONS MOXHO PacCMaTpMBaATb KaK KOHTEKCT, B KOTOPOM
yacTuua mcnonb3yetcs. A UBET M CNpaWT — 3TO [AaHHble, He
M3MeHALWMECS BO BpeMEHU. HensMeHsieMble AaHHble 0ObekTa
MPUHATO Ha3blBaTb «BHYTPEHHUM COCTOsSIHMEMY. Bce ocTanbHble
NaHHblE — 3TO «BHELUHEE COCTOSAHMEY.

MatTepH JlerkoBec npeanaraeT He XpaHWTb B KNacCe BHELWHee
COCTOSIHME, a NepenaBaTb €ro B T€ MAM MHble MEeTolbl Yepes
napametpbl. TakuM 06pa3oM, 0fHM U Te Xe 06beKTbl MOXHO
6yneT NOBTOPHO MCMO/Mb30BaTb B pas/MyHbIX KOHTEKCTax. Ho
rMaBHOE — MOHAAo6MUTCA ropasfo MeHblue 06beKToB, BeAdb



Tenepb OHU 6y,ﬂ,yT OTNNYaTbCA TOIbKO BHYTPEHHUM COCTOAHUEM,
d OHO MMEET HE TaK MHOTIo Bapmaumﬁ.

Game Particle
+ mps: MovingParticles[] -color
- particles: Particle[] > - sprite
+ addParticle(coords, vector, + Particle(color, sprite)
speed, color, sprite) + move(coords, vector, speed)
+ draw(canvas) + draw(coords, canvas)
\ A
R MovingParticle
Unit 9
- particle
- coords
+ fireAt(target: Unit) - vector
- speed
Game.addParticle(coords, * MovingParticle(...)
target.coords, weaponPower, + move()
“red”, “bullet.jpeg”) + draw(canvas)
Mamatb coords: 8B
vector: 16B D X 1
color: 4B speed: 4B "> % 1000 000

sprite: 20KB  particle: 4B

———————————— 32MB

B ~ 21KB > =328

B HaweM npumepe C yacTMLAMM OOCTAaTOMHO OyAeT OCTaBUTb
BCEro Tpu 00bEKTa C OT/IMYALMMUCS CNpalTaMK U LIBETOM —
ANS Nynb, CHAPSAOB M OCKONMKOB. HecnoxHo poragatbes, 4To
Takme o6neryéHHble 06bEKTHI HA3bIBAOT /76’2K06éCCIMU1.

HaseaHue npuwno 13 6oKca M o3HavaeT BECOBYH KaTeropuw o 50 kr.



XpaHMﬂMI.I.I,e BHeLWHero CoCrtossHusd

Ho kyna nepeepneT BHelwHee cocTosiHWe? Beab KTO-TO LoMxeH
ero xpaHuTb. Yalle Bcero, ero nepemMeLLaoT B KOHTEMHepP, KOTO-
pbiii ynpaBnsa o6bekTaMu 40 NPpMMEHEHMS NaTTepHa.

B HaweMm cnyyae 370 6bii MMaBHbIA 06LEKT Urpbl. Bbl MoOrnu Gbl
A06aBUTb B €ro K/Jacc nons-MaccuBbl AN XPaHEHUS KOOPAM-
HaT, BEKTOPOB M CKOPOCTeit Yactuu, KpoMe 3Toro, noHapobmTcs
elWwé OAMH MACCUB AN XPAHEHMS CCbIIOK Ha 0ObEKTbI-NErkoBe-
Cbl, COOTBETCTBYIOLLME TOM MU MHOM YaCTULLE.

Game Game
Game
VL - mps: MovingParticles[]
- particles: Particle[] +vectors - particles: Particle[]
P : ‘ + speeds » ’
+ references

+ addParticle(particle) + addParticle(coords, vector,
+ draw(canvas) + particles: Particle[] speed, color, sprite): Particle
+ draw(canvas)

+ addParticle(particle)
+ draw(canvas)

foreach (p in mps)
p.draw(canvas)

1. MpoiiTuck No Maccusy particles M HalTK CyLeCTBYIOLLYIO YacTULy
C TakuUM Xe LIBETOM U cripaiiToM. Ecnn Takoii HeT, co3aaTh HOBYIO.

2. Co3patb 06bekT MovingParticle ¢ nogaHHbIMM AaHHBIMU U
YacTULOM M3 NpeablayLuero wara.

Ho 6onee aneraHTHbIM peweHuem 6Obi1o Obl CO34aTb A0NON-
HUTENbHbIN KNACC-KOHTEKCT, KOTOPbIA Obl CBA3bIBaN BHELIHEE
COCTOSIHME C TEM MM UHbIM JIErKOBECOM. JTO MO3BOIUT 0O0M-
TUCb TOIbKO OHMM MOSIEM-MACCMBOM B KJlAcCe KOHTEMHepa.

«Ho noroguTte-ka, HaM nNoOTpebyeTcsi CTONbKO Xe 3TUX 0bObek-
TOB, CKOJIbKO Obl1I0 B CAMOM Havane!», — ckaxeTe Bbl M byge-



Te npasbl! HO oeno B TOM, YTO 0OLEKTbI-KOHTEKCTbI 3aHUMAIOT
HaMHOro MeHblle MeCTa, YeM MnepBOHaYanbHble. Beab camblie
TSOXKENbIE NONS OCTA/IMCh B IerKOBECax (NpocTuTte 3a kanamoyp),
M cenyac Mbl ByaeM CCbiNaTbC Ha 3TM OObEKTblI M3 KOHTEK-
CTOB, BMECTO TOro, Y4Tobbl NOBTOPHO XPaHUTb Aybaupytouieecs
COCTOSIHME.

HeunsmensemocTb JlerkoBecos

Tak kak 06bekTbl NerkoBecos 6y,EI,YT MCMNOJZIb30BaHbl B Pa3HbIX
KOHTEKCTaX, Bbl AOMKHbI ObITb yBE€pPEHblI B TOM, YTO UX COCTOA-
HUWE HEBO3MOXHO M3MEHWUTb NOCNe Co3aaHus. Bcé BHYTpEHHEE
COCTOAHME NnerkoBecC AOJKEH NOoy4aTb Yepe3 napaMeTpbl KOH-
CTPYKTOpa. OH He foMmKeH UMEeTb ceTTepoB u I'IY6J'IW-IHbIX nonen.

®abpuka JlerkoBecos

[na yno6cteBa paboTbl C NerkoBecaMm M KOHTEKCTAaMM MOXHO
co3gatb GabpuyHbIM METOA, MPMHMMAKLWMIA B NapaMeTpax BCE
BHYTpPEHHee (@ WMHOr4a WM BHELWHee) COCTOSIHME >Kenaemoro
obbekTa.

[naBHag nonb3a OT 3TOr0 MeToaa B TOM, YTOObl MCKaTb yXe
CO34aHHbIE NerkoBecCbl C TaKMM >Xe BHYTPEHHUM COCTOAHUEM,
4Tto " Tpe6yeMoe. Ecnn nerkoBec HaxoguTCsi, ero MOXHO
NMOBTOPHO MCMNOJIb30BATb. Ecnn Het — NpoCTO CO343éM HOBbIM.
O6blyHO 3TOT MeToa, A06aBNAKOT B KOHTEVIHep nerkoeecoB nmbo
CO34at0T OTAENbHbIN Knacc-q)a6pm<y. Ero paxe MOXHO caenatb
CTaTUYECKUM U NOMECTUTb B KJ1aCC JIETKOBECOB.



52 CTpykTypa

FlyweightFactory

- cache: Flyweight[]

+ getFlyweight(repeatingState)

cache[repeatingState] =

}

return cache[repeatingState]

1 2

Flyweight

- repeatingState

+ operation(uniqueState)

3
if (cache[repeatingState] == null) { Context

new Flyweight(repeatingState) - uniqueState

| Client ﬁ5|

- flyweight

+ Context(repeatingState, uniqueState)
+ operation()

this.uniqueState = uniqueState
this.flyweight =
factory.getFlyweight(repeatingState) 4

flyweight.operation(uniqueState)

1. Bbl Bceraa Ao/MKHbl MOMHUTL O TOM, YTO JIEFKOBEC NMPUMEHSET-

C4 B NporpaMMme, nMmeroLLemn rpoMagHOE KOJIn4eCcTBO OAMHAKO-

BbIX OOBEKTOB. ITUX 0OBLEKTOB A0MXKHO ObITb TaK MHOIO, YTOObI

OHM HE noMewannCb B OOCTYMNMHYH OMEPATUBHYKO MaMATb 6e3

yxuwpeHui. [MaTTepH pa3genseT AaHHble 3STUX 0ObeKTOB Ha ABe

4aCTh — nerkoBecbl U KOHTEKCThI.

2. JlerkoBec cooepXUT COCTOAHME, KOTOPOE NOBTOPANOCb BO MHO-

XecTBe nepBoOHa4dabHbIX 06bekToB. OgMH U TOT e Nerkoeec

MOXXHO MCNON1Ib30BaTb B CBA3KE CO MHOXECTBOM KOHTEKCTOB.

CocTosiHMe, KOTOpO€E XpaHUTCA 340€Chb, HA3bIBAETCA BHYMPEHHUM,

d TO, KOTOPOE OH MOJIY4Ya€T U3BHE — BHEWHUM.



KOHTeKCT cofepXUT «BHELLHIOK» YaCTb COCTOSIHMUS, YHUKANbHYIO
ANS Kax[oro obbekTa. KOHTEKCT CBA3aH C OAHUM U3 0OBLEKTOB-
NerkoBecoB, XPaHALWMX OCTaBLIeeCs COCTOSIHME.

lNoseneHne OPUTNUHaNbHOIO 0ObeKTa yYalle BCEro OCTaBfsOT B
JlerkoBece, nepegaBas 3Ha4eHUd KOHTEKCTa YepPeE3 NMapaMeTpbl
MeToA0B. TeM He MeHee, NOBeAEHME MOXHO MOMECTUTb U B KOH-
TEKCT, UCNoNnb3ysa NErkoBecC Kak 00bEKT AAHHbIX.

KnueHT Bblumcnsier unm XPaHUT KOHTEKCT, TO €CTb BHELUHEeE
COCTOSIHME NnerkoBecoB. [ng KnnMeHTa nerkoBechbl BbIrAAAT Kak
WabNOHHbIE 06beKTb|, KOTOpbleé MOXHO HACTpOWUTb BO BpEMA
MCNOJIb30BaHUA, NepeaaB KOHTEKCT YepeE3 NapaMeETpPhI.

(DaGpMKa NlerkoBecoB YyrnpaeadeT co3gaHMEM U NOBTOPHbIM
MCMNoJib30BaHMEM NETKOBECOB. CDa6pMKa nony4dyaeT 3anpochbl, B
KOTOPbIX YKa3aHO Xe/laeMoe COCTOAHNE NerkoBeca. Ecnu nerko-
BEC C TAaKMM COCTOAHMEM YXKE CO34aH, ¢a6pMKa Cpa3y ero Bo3-
BpallaeT, a ec/in HeT — CO34aéT HOBbIV OObEKT.

MceBpokop,

B stom npunMmepe JlerkoBec nNomoraet C3KOHOMUTb onepaTtune-
HYH NMaMAaTb NpU OTPUCOBKE Ha 3KpaHE MUIJIMOHOB 06beKTOB-
OEpPEBbLEB.



Forest

TreeFactory

+ trees: Tree[]

- treeTypes: TreeType[]

A

+ plantTree(x, y, name, color,
+ getTreeType(name, color, texture) texture): Tree
+ draw(canvas)

!

TreeType

Tree
-name
- color < : ;(
e + type: TreeType
+ TreeType(name, color, texture)
+ draw(canvas, X, y) + draw(canvas)

JlerkoBec Bbloensiet NOBTOPAKOWYHCA YaCTb COCTOAHMA U3
OCHOBHOrIO KJjlacCa Tree W NOMELLAET €ro B ,EI,OI'IOﬂHMTe)'IbeIﬁ
Knacc TreeType .

Tenepb, BMeCTO XpaHEHMs MOBTOPAIOWMXCA AAHHbIX BO BCEX
0bbekTax, oTAeNbHble AepeBbs OyAyT CCbLIATbCS HA HECKONb-
KO 00LWMX 0OBEKTOB, XpaHALWMX 3TM AaHHble. KnneHT paboTtaeT
C fepeBbsMM yepe3 PabpuKy aepeBbeB, KOTOPAs CKPbIBAET OT
Hero C/IOKHOCTb KeLIMPOBAHMUS 06LLMX AAHHbIX LepeBbEB.

TakuMm o6pasom, nporpamMma OyaeT MCNONb30BaTb HAMHOIMO
MeHbLUe OrnepaTMBHOM NAMSTH, YTO MO3BOJIMT OTPUCOBATL 60/b-
e AepeBbeB HA IKPAHE HA TOM Xe Xenese.
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// ITOT KnaccC—nerkoBecC COQEPXUT 4YaCTb MOJIEM, KOTOpbEe OMUCHIBAKT
// DepeBbA. ITU NOMSA HE YHWUKAsbHbl 011 KAaX[oro gepesa, B OTau4ue,
// HanpuMmep, OT KOOPAMHAT: HECKOJIbKO OepeBbeB MOryT UMETb Ty Xe
// TeKcTypy.
//
// MNo3TOMy Mbl MEPEHOCUM MOBTOPSIOWMECSA OaHHbE B OLWH—€OUHCTBEHHbIN
// 0ObEKT M CCbilaeMCsi Ha HEero M3 MHOXECTBA OTAE/bHbIX LEepPEeBLEB.
class TreeType is

field name

field color

field texture

constructor TreeType(name, color, texture) { ... }

method draw(canvas, x, y) is

// 1. Co3paTb KapTUHKY ABAHHOro Tuna, LBeTa U TEKCTYpbl.

// 2. HapucoBaTb KapTWHKY Ha xosncTte B no3uuum X, Y.

// ®abpuka nerkoBecoB pelwaeT, KOorga HYXHO CO34aTb HOBbLIW
// nerkoesec, a Korga MoXHO 000WTUCb CyLECTBYWWWUM.
class TreeFactory is
static field treeTypes: collection of tree types
static method getTreeType(name, color, texture) is
type = treeTypes.find(name, color, texture)
if (type == null)
type = new TreeType(name, color, texture)
treeTypes.add(type)
return type

// KOHTEKCTHbIN 06bEKT, W3 KOTOPOrO Mbl BbLIAENWUIN NErKoBec

// TreeType. B nporpamMme Moryt 6biTb ThiciuM 00bEKTOB Tree, Tak
// Kak HaknapHble pacxofbl Ha UX XpaHeHue coBceM Hebonbuwue — B

// NaMATW HYXHO OEepXaTb BCEro TpW LeNblX 4ucna (OBe KoopauHaThl U

// ccbinka).



33 class Tree is
34 field x,y

35 field type: TreeType

36 constructor Tree(x, y, type) { ... }
37 method draw(canvas) is

38 type.draw(canvas, this.x, this.y)
39

40 // Knacchl Tree u Forest gasnawrtca KnueHtamu Jlerkoseca. [lpu
41  // XenaHuM UX MOXHO C/IUTb B OOMH KJlacC, €CJZIM BaM He HYXHO
42  // pacumpsaTb KiacCc fepeBbeB fanee.

43  class Forest is

44 field trees: collection of Trees

45

46 method plantTree(x, y, name, color, texture) is

47 type = TreeFactory.getTreeType(name, color, texture)
48 tree = new Tree(x, y, type)

49 trees.add(tree)

50

51 method draw(canvas) 1is

52 foreach (tree in trees) do

53 tree.draw(canvas)

Q= MpumenumocTb

-E[- Korpa He xBaTaeT onepaTMBHOM NaMATU ANS NOAAEPXKKU BCeX
HY)XHbIX 06bEKTOB.

57 JpdeKkTMBHOCTL NaTTepHa JlerkoBec BO MHOrMOM 3aBUCUT OT
TOro, KaK W rae oH ucnonb3yetca. [puMeHsanTe 3TOT NaTTepH,
KOrZa BbINOJIHEHbI BCE MEepeYnCneHHble YCI0BUS:



B NMPUNOXEHUN UCNONBb3YETCA 60nbLwoe YnCno 006bEKTOB;
M3-3a 3TOIN0 BbICOKM pacCxoabl OI'IepaTMBHOﬁ namMaTu;

60]'IbLIJYPO 4aCTb COCTOSAHMS 0ObEKTOB MOXHO BbIHECTM 3a npene-
Jibl X KNNACCOB;

6onblume rpynnbl 00bEKTOB MOXHO 3aMEHUTb OTHOCMTENbHO
HebOoNbLWMM KOJIMYECTBOM pa3nenaembix 00bEKTOB, MOCKOJIbKY
BHELWLHEEe COCTOAHNE BbIHECEHO.

LLlaru peanu3sanmum

Paspenute nons knacca, KOTOprVI CTaHET NerkoBecoM, Ha
ABE 4acCTu:

° BHYTPEHHEE COCTOAHME! 3HAYEHUA ITUX nonen OOUHAKOBbI
ans 60nbLWoro ymMcna O6'beKTOB;

o BHELUHEE COCTOSHME (KOHTEKCT): 3HAYEHMUS MONEeN YHUKANbHbI
LNS KKA0ro obbekTa.

OcraBbTe nons BHYTPEHHEI0 COCTOAHUA B KNnacce, HO YGe,ﬂ,MTer,
YTO MX 3HAYEHUS HEM3MEHSIEMbI. DT NONSA AOXKHbI UHULMANU-
3MpPOBaTbCA TOJIbKO YEPE3 KOHCTPYKTOP.

HDEBpaTMTe nosa BHEWHENo COCTOAHUA B NMapaMeTpbl METOO0B,
rae 3TY Nonsi UCNob30BaNUCh. 3aTeM yoannute nona U3 Knacca.

CospanTte ¢abpuky, kotopas OyaeT KewupoBaTb U MOBTOPHO
OTAABaTb YXe CO3A4aHHble 06beKTbl. KNMeHT AomKkeH 3anpalm-



BaTb M3 3TOM (habpuKK NerkoBeca C OnpeaenéHHbIM BHYTPEH-
HUM COCTOSIHMEM, @ HE CO3AaBaTb €ro HamnpsaMyio.

KnueHt pgonxeH XpPaHUTb UNN BbIYUCNATb 3HAYEHUA BHELUHE-
ro CoCtoaHunA (KOHTeKCT) M nepenaBatb €ro B METOAbI obbekTa
nerkoeeca.
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JKOHOMUT OonepaTnuBHYK NaMATb.

PaCXO,EI.YET npoueccopHoe BpemMa Ha NMOMUCK/BblYMCNEHME
KOHTEKCTa.

YcnoxHsieT Kop, nporpamMmsl U3-3a BBEAEHNA MHOXXeCTBA A0MNO0J-
HUTENbHbIX K/1aCCOB.

OTHOLWEHMS C APYTMMU NATTEPHAMU

KoMnoHoBWMK 4acTo coBMewWwatoT ¢ JlerkoBecoMm, YToObl peanun-
30BaTb 06LWMeE BETKM Aepesa U C3KOHOMMUTbL MPU 3TOM MaMATb.

JlerkoBec NoKa3blBaeT, Kak C034aBaTb MHOIO MeNKNX 06beKTOB,
a Macap nokasbiBaeT, Kak C034aTb OAUH 0ObEKT, KOTOprVI 0T06-
paXaeT ueny noacnucTtemy.

MNaTTepH JlerkoBec MOXeT HanoMuHaTb OAMHOYKY, ecnn Ans
KOHKPETHOM 3a4a4u y Bac NOay4nnocb CBECTU KOMYECTBO 0Ob-
€KTOB K 0AHOMY. HO MOMHUTe, YTO Mexay naTTepHaMu ecTb ABa
KapAMHANbHbIX OTNYMNS:



1. B otanume ot OOUHOYKU, Bbl MOXETE MMETb MHOXECTBO 00b-
€KTOB-JIEFTKOBECOB.

2. OObEKTbI-NErKOBECHI AOMKHbI ObITb HEM3MEHSAEMbIMU, TOrAA
KaKk 0ObekT-OAMHOYKA [OMNycKaeT W3MeHeHue CBOEero
COCTOSHUS.



3AMECTUTEJIb

Takxie uzeecmeH Kak: PI’OXy

3amecTuTenb — 3TO CTPYKTYPHbIM NATTEpPH NpPOEKTUPOBAHMS,
KOTOPbI/ MO3BONSET MOACTABNSATbL BMECTO peasnbHbiX 0ObEKTOB
cneumanbHble 00ObEeKTbI-3aMEHUTENMN. oTH 0ObEKTHI
nepexBaTbiBAOT BbI30Bbl K OPUrMHANIBHOMY 0ObEKTY, MO3BONSS
caenatb YTo-TO 00 UMW noc/e nepenayn Bbi30Ba OpUrMHany.



@ Mpobnema

[lns yero BoOOLLE KOHTPONMPOBATb JOCTYN K obbekTam? Pac-
CMOTPWUM TaKOW NMPMMEp: Yy BaC €CTb BHELIHMWI pecypCOEMKMIA
0ObEKT, KOTOPbIN HY)KEH HE BCE BPeMS, a U3peaka.

———
Knven
Knuent
Knuent

3anpocsl kK 6a3ze 0aHHbIX Mo2ym 6biMb 04eHb MeOSIeHHbIMU.

Mbl Mornm 6bl cO34aBaTh 3TOT 0ObLEKT HE B CAMOM Hauvane npo-
rpaMMbl, @ TONbKO TOrAa, KOraa OH KOMY-TO peanbHO MOHa-
nobutca. Kaxabii KnneHT obbekTa nonyyunn Obl HEKMI Kopg,
OT/IOXKEHHOM MHUUMANM3aumn. Ho, BeposaTHO, 3TO NpuBeno Obl
K MHOXeCTBeHHOMY aybnmnpoBaHuio Kopa. B naoeane, 31oT Kog,
XO0Tenocb 6bl NMOMECTUTb NPAMO B CNYXKeOHbIM KNacc, HO 3TO He
BCEeraa BO3MOXHO. Hanpumep, Ko, Knacca MOXeT Hax0aMTbCS B
3aKpbITOM CTOPOHHEN bubnunoTteke.

© Pewenune

MNatTepH 3aMecTuTenb npeanaraeT co3faTb HOBbIM Knacc-ayb6-
Nép, UMELWNIN TOT Xe MHTepdenC, YTO U OPUTMHANBbHBIA CNy-
XebOHbIM 00bekT. [lpM nonyyeHun 3anpoca OT  K/AMEHTa



06beKT-3aMecTMTeNb caM BObl co3aaBan aK3eMnniap CJ'IY)KE6HOFO
obbekTa U nepeagpecosbiBali 6bl €My BCHO pE€asibHYIO pa60Ty.

- = . T — —
Knuent "N I( - >| BA3A JAHHbIX
e
| |
| |
KnueHt <—> | 3amectutens |
| |
g l . /l
Knuenr ===

3amecmumens «npumesopsiemcs» 6a3oll OaHHbIX, YCKOpss pabomy 3a cuém
JIEHUBOU UHUUUAAU3AUUU U KeWUpo8aHus No8mopsouiuxXcs 3anpocos.

Ho B uém e 3pecb nonb3a? Bbl Mornu Bbl NOMeCTUTb B Kacc
3aMecTUTeNns Kakyk-TO MPOMEXYTOYHYK JIOTUKY, KOTopas
BbINOHANACH Obl 4O (MM MOCNE) BbI3OBOB 3TUX Xe€ METOL0B B
HacTosweM obbekTe. A Bnarogapsi 0AMHAKOBOMY MHTEpQENcCy,
06beKkT-3aMecTuTeNb MOXHO nepeaatb B N0O0M KOA, OXuaat-
LWMIM CEePBUCHbIN 0ObEKT.

G2 AHanorus U3 XXusHu

«interface»
Payment

+ pay(@mount)

CreditCard | ——> Cash @ \ﬂ

[namémHol Kapmoli MOXHO pacniaqyueamscs, Kak U Haau4yHbIMU.




MnaTtéxHaga kapToyka — 3TO 3aMeCcTUTeNlb NayYku HannuHbIX. M
KapToyKa, M HanWyHble UMeKT 0bWwui uHTepdenc — UMM
MOXHO onyiaumMBaTbh ToBapbl. [119 nokynatens nonb3a B TOM, 4TO
He Ha[Oo TackaTb C COBOM TOHHbI HANMYHBIX, @ BNajenew, mMara-
3UHa paf, YTO eMy He HYXXHO AenaTb AOpPOrocToALyo MHKacca-
LMI0 HAIMYHOCTM B BaHK — AEHbrM MOCTYnatT K HEMY Ha CYET
HanpsimMyto.

52 CTpykTypa

«interface»
Servicelnterface

Client

+ operation()

Proxy Service

- realService: Service |K>—=> ...

+ Proxy(s: Service) + operation()
+ checkAccess()

+ operation() realService = s

if (checkAccess()) {
realService.operation()

}

1. Wurepdeiic cepBuca onpenenseT obwmi nHtepdenc ons cep-
BMCa M 3amecTuTens. bnaropgaps 3ToMy, 0ObekT 3amecTuTens
MOXXHO MCNOJIb30BaTb TaM, FAe OXMAAEeTCs 06beKT cepBuca.

2. CepBMC COLEPXKMT MONE3HYIO BU3HEC-NIOTUKY.



3aMecTUTeNb XPaHWT CCbINIKY Ha 06bekT cepBuca. Mocne Toro
KaK 3aMeCcTUTeNb 3akaHYMBAET CBOK paboTy (Hanpumep, UHM-
LManu3aLmio, N10rMpoBaHue, 3aluTy UK LPYroe), OH nepenaéTt
BbI30Bbl B/IOKEHHOMY CEPBUCY. 3aMECTUTENb MOXKET CaM OTBe-
YaTb 3a CO3[aHMe U yaaneHue obbekTa cepeuca.

KnueHT pabotaet c ob6bekTamu yepes nHTepderic cepsuca. bna-
rogaps 3TOMy, ero MOXKHO KOA4ypaunTb», NOAMEHUB 0ObEKT cep-
BMCA 06bEKTOM 3aMecTuTens.

MceBpokop,

B sToM npumMepe 3amecTuTenb nomoraet 406aBUTb B Mporpam-
My MEeXaHW3M JIEHMBOM WHULMANU3ALMM U  KELIMPOBAHMUS
pe3ynsTatoB paboTbl 6MGMOTEKM MHTErpaumm ¢ YouTube.



0o N O U A W N R

«interface»
YouTubeManager H ThirdParty

YouTubeLib

+ listVideos()
+ getVideolnfo(id)
+ downloadVideo(id)
[mEssssssssssss é‘ ““““““ 1
H H
Cached ThirdParty
YouTubeClass YouTubeClass
—>| - service: ThirdPartyYouTubeLib
+ CachedYouTubeClass( + listVideos()
s: ThirdPartyYouTubeLib) + getVideolnfo(id)
+ listVideos() + downloadVideo(id)
+ getVideolnfo(id)
+ downloadVideo(id)

lpumep KewuposaHus pe3yabmamos pa6omb/ peasibHoeo cepsuca c
nomMouwbro 3amecmumeris.

OpurnHanbHbIM 0BbEKT HauMHanN 3arpysky No CeTu, Aaxe ecnu
nonb3oBaTeNb 3anpalinBan O4HO M TO Xe BUAEO. 3aMecTUTeNb
e 3arpy)xaeT BMAEO TONbKO OAMH pas, UCMONb3ys AN 3TOro
CNy>ebHbl 06BEKT, HO B OCTANIbHbIX C/Ty4Yasx BO3BPALLAET 3aKe-
LWUMPOBAHHbIM Dann.

// WHTepdenc ypanéHHoro cepsuca.
interface ThirdPartyYouTubelLib is
method listVideos()
method getVideoInfo(id)
method downloadVideo(id)

// KoHKpeTHas peanu3auua cepsuca. MeTopgbl 3TOro Kriacca

// 3anpauwuBaiT y YouTube pasnuyHyw uHpopmaumiw. CKOpOCTb 3ampoca
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//
//
//

3aBUCUT He TONIbKO OT KayecTBa UHTEepHeT—KaHana nonb3oBaTens,
HO U OT cocTosHMA camoro YouTube. 3HauuT, 4yeM bGonbwe Gyper

BbI30OBOB K CeEpBuUCy, TEM MEHEE OT3blBYMBON CTaHET nporpammMa.

class ThirdPartyYouTubeClass implements ThirdPartyYouTubelLib is

//
//
//
//
//
//
//

method listVideos() is

// TlonyynTb CAWCOK BuUOeoposnkos C nomowbkw API YouTube.

method getVideoInfo(id) is

// TonyuyuTb peTanbHylw WHOOPMALMIO O KAKOM—TO BUOEOPOSIUKE.

method downloadVideo(id) is

// CkayaTb Bupgeo ¢ YouTube.

C Opyron CTOpPOHbI, MOXHO KeWwuMpoBaTb 3ampockl K YouTube u He
MOBTOPATH MX KaKoe—-TO BpeMs, MOKa KeWw He ycTapeeT. Ho BHecTu
3TOT KO[ HanpsMyl B CEPBUCHbIA KNacc Henb3s, TakK KakK OH
HaxoOWTCs B CTOPOHHeWh 6ubnuoteke. MMO3TOMYy Mbl MOMECTUM JOTUKY
KewnpoBaHUsa B OTAENbHbIM Knacc—06épTky. OH OymeT penerupoBaTthb
3anpochl K CEPBUCHOMY 00LEKTY, TONIbKO E€C/IU HYXHO

HENnoCpeaCcTBEHHO BbIC/IaTb 3anpoc.

class CachedYouTubeClass implements ThirdPartyYouTubelLib is

private field service: ThirdPartyYouTubelLib
private field listCache, videoCache

field needReset

constructor CachedYouTubeClass(service: ThirdPartyYouTubelLib) is

this.service = service

method listVideos() is
if (listCache == null || needReset)
listCache = service.listVideos()

return listCache
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method getVideoInfo(id) is
if (videoCache == null || needReset)
videoCache = service.getVideoInfo(id)

return videoCache

method downloadVideo(id) is
if (!downloadExists(id) || needReset)

service.downloadVideo(id)

// Knacc GUI, koTopblM MCnonb3yeT CEPBUCHBIN 06bLEKT. BmecTo

// peanbHOro cepBuca, Mol MOACYHEM eMy O0ObekT—3aMecTuTenb. KnueHT
// HWYEro He 3aMeTUT, TaK KaK 3aMecTUTeNb UMEeeT TOT Xe

// VHTeppenc, 4YTo U CEPBUC.

class YouTubeManager is

protected field service: ThirdPartyYouTubelLib

constructor YouTubeManager(service: ThirdPartyYouTubelib) is

this.service = service

method renderVideoPage(id) is
info = service.getVideoInfo(id)

// 0T06pa3nTb CTpaHuLy BWOEOPOSINKA.

method renderListPanel() is
list = service.listVideos()

// 0T06pa3uTb CNMCOK MpeBblWEK BUOEOPOSIUKOB.

method reactOnUserInput() is
renderVideoPage()

renderListPanel()



73 // KoHdurypaumoHHas 4aCTb MPUIOXeHUS cOo30aéT U nepepaét KiueHTam
74 // obbekT 3aMecTuTens.

75 class Application is

76 method init() is

77 YouTubeService = new ThirdPartyYouTubeClass()

78 YouTubeProxy = new CachedYouTubeClass(YouTubeService)
79 manager = new YouTubeManager(YouTubeProxy)

80 manager.reactOnUserInput()

Q= MpumenumocTb

-E[- JleHuBas uHuumManusauusa (BUpTyanbHblii npokcu). Koraa y Bac
€CTb TSXKENbIA 06bEKT, rpysawmii AaHHbIe U3 (hannoBON cUucTe-
Mbl UM 6a3bl AAHHDIX.

% BMmecTo TOro, 4tobbl rpy3nTb AaHHbIE Cpa3y nocne Crapta Npo-
rpPaMMmbl, MOXHO C3KOHOMUTb pecypCbl U CO340aTb 06beKT Toraa,
KOraa OH AEeNCTBUTENBHO NMOHAZ00MTCA.

-ﬁ[- 3awmTa pocryna (3awuuwarowmi npokcu). Korga B nporpam-
Me eCTb pasHble TUMbl NONb30BaTeNIei, U BaM XOYETCH 3allm-
WaTb 06bLEKT OT HeaBTOpM30BaHHOro aocryna. Hanpumep, ecnu
BalM OOBLEKTbI — 3TO BaXKHas 4acTb ONEpPaLMOHHON CUCTEMDI,
a nonb3oBaTeuM — CTOPOHHUE NpPOrpamMmMbl (Xopolwwue uu
BPeAOHOCHbIE).

% [MpokcK MOXeT NpoBepsaTb AOCTYN MPU KAXA0M BbI30BE U nepe-
[aBaTb BbIMNOMHEHME CyKebHOMY 0O0bekTy, ecam [oCTyn
paspeLuéH.



-E[- JlokanbHbI 3anyck cepBuca (yaanéHHbid npokcu). Korpa
HacTOSILMIA CEPBUCHBbIM OOGBLEKT HAXOAUTCA Ha YAANEHHOM
cepsepe.

% B atom cnyvyae 3aMecCTuTeNnb TPAHCINPYET 3anpocCbl KNMEHTA B
BbI30BbI MO CETKU B NPOTOKOJiE, MOHATHOM y,ﬂ,a}'léHHOMy cepsucy.

-E[- JlorupoBaHue 3anpocoB (norupyrowmii npokcu). Koraa tpeby-
€TCS XpaHUTb UCTOPUIO OOPALLLEHUIT K CEPBUCHOMY OOBbEKTY.

% 3aMeCcTUTENb MOXET COXPaHSATb UCTOPUIO 0BpaLLEHUS KITUEHTA K
CEPBUCHOMY OGBEKTY.

-E[- KewunpoBaHue 06bekTOB («yMHas» ccbinka). Korpa HyxHO
KewupoBaTb pe3ynbTaTbl 3aNpoOCOB KAMEHTOB M YNpaBAsiTb UX
YKM3HEHHDbIM LIUKIOM.

% 3aMecTuTeNb MOXET NOACYMTLIBATh KOIMYECTBO CCbINOK Ha cep-
BMCHbIM O0OBLEKT, KOTOpble OblM OTAAHbI KJAMEHTY M OCTAKTCS
akTMBHbIMK. Koroa Bce CCbIKM 0CBODOXAAKTCS, MOXHO OyaeT
0cBOBOAMTL M CaM CepBUCHbIM 0ObEKT (HampuMmep, 3aKpbiTb
noAkntoyeHne K 6ase AaHHbIX).

Kpome TOro, 3amectuTtenb MOXeT OTCNEXMBATb, HE MEHS K
KJIMEHT CEPBUCHbIM 0OBEKT. 3TO MO3BOJIUT MCMONb30BaTh 0ObEK-
Tbl NOBTOPHO M 34,0POBO 3KOHOMWTbL pecypCbl, 0COOEHHO ecnu
peyb UOET 0 BONBLWNX MPOXOPAUBLIX CEPBUCAX.



LLiaru peanusauuu

1. Onpepenute uHTEpdeEnc, KoTopbi Obl caenan 3aMecTuTeNnb U
OPUIMHANbHbIM 06bEKT B3aMMO3aMeEHSEMbIMMU.

2. Cospante knacc 3aMectutens. OH LOMKEH COAepXKaTb CCbIIKY Ha
CEepBMUCHbIM 00bEKT. Yalle Bcero, CepBMCHbIN 00bEKT CO3aaETCA
caMuM 3amecTuTeneMm. B pegkmx cnyyasax 3amectutenb nony4a-
€T roTOBbIN CEPBUCHbIM OOBLEKT OT KNMEHTA Yepes3 KOHCTPYKTOp.

3. Peanw3yl71Te MeTOoAbl 3aMeCTUTENAa B 3aBUCMMOCTU OT €ro npen-
Ha3HauyeHus. B GonblmHcTBE cny4dyaes, npoaeniaB Kakyk-ToO
NnoNne3Hyro pa60Ty, MeToAdbl 3aMEeCTUTENAa AOOJDKHbl MepenaTb
3anpoc cepenUCHOMY 06'b€KTy.

4. TopymariTe 0 BBeLeHUU Gabpuku, KOTopas pewana bObl, Kakow
13 06bEKTOB CO34aBaTb — 3aMeCTUTENb UM peasibHbIA CEPBUC-
HbI 0ObekT. Ho, C Apyror CTOPOHbI, 3Ta NOMMKA MOXeT ObiTb
NMoMeLLeHa B CO343K0WMUIM METo, CaMOro 3aMecTuTensl.

5. TMoaymaiite, He peann3oBaTh M BaM NIEHMBYIO MHULMANU3ALMIO
CEpBMCHOr0 06bEKTa NpuU NepBOM 06paLLEHNM KITIMEHTA K METO-
[aM 3aMecTuTens.

33 MNpeumywiectBa u HepoCTaTKMU
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MoxeT paboTaTb, OaXe €CNM CEPBUCHbLIA OOBLEKT elE He
CO34aH.

MoOXeT KOHTPONMPOBATb JKM3HEHHbIA UMKA  CNy)XebHOoro
obbekTa.

YCnoxHsIeT Kop, nporpamMmmsbl 1U3-3a BBeAEHUA OOMNONHUTENIbHbIX
KNaCCoB.

YsBenuunsaet BpeM4A OTKJIMKa OT CcepBunCa.

OTHOwEHMS C APYTMMU NATTEPHAMU

Apantep npefocTaBnsieT KAaccy anbTepHATUMBHLIM UMHTepdencC.
[ekopaTtop npenocTaBngeT paclWMpeHHbIn MHTepdenc. 3ame-
CTUTENb NPefOoCTaBNSET TOT XXe UHTepdeNiC.

(acap Noxox Ha 3amMecTUTeNb TEM, YTO 3aMeLLaeT COXKHYH
NOACUCTEMY M MOXKET CaM e€ MHMUManu3nposaTb. Ho B oTau-
une ot Pacada, 3amecmumesib UMEET TOT XXe UHTEPDEIC, YTO ero
cnyxebHblii 06bekT, 6narogapa YeMy MX MOXHO B3auMMo3aMe-
HATb.

DekopaTtop v 3amecTuTeNb UMEKT CXOXME CTPYKTYpPbl, HO pas-
Hble Ha3HayeHus. OHM MOXOXM TEM, YTO 06a MOCTPOEHbLI Ha
MpUHLMMNE KOMMNO3ULMM U AenerupytoT paboTty ApyrMM obbek-
TaM. [aTTepHbI OTIMYAIOTCA TEM, YTO 3amecmumesb CaM ynpas-
NSET  >KM3HbIO  CEPBMCHOrO 00beKTa, a O0OEpTbiBaHME
Llekopamopos KOHTPONMPYETCA KIIMEHTOM.



[loBepeHYecKHe NaTTepHbl

JTK naTTepHbl pewarT 3agaum 3hdeKTMBHOrO U 6e3onacHoro
B3aMMOAENCTBUA Mexay 06bekTaMu Nporpammbl.

WY YUY  Lenouka 06s3aHHOCTEI
I :#'I: :#'I: | Chain of Responsibility

MNo3BonseT nepeaaBaTh 3anpochl NOCIEA0BATENLHO MO LENOYKE
06paboTumkoB. Kaxabli nocnenyowwmii 06paboTumk peluaer,
MOXET I OH 06paboTaTh 3aNpoOC CaM M CTOMUT /M NepeaaBathb

3anpoc gasablle no uenu.

=R KoMaHpa
Ell=IN4l=

Command

MpeBpaLllaeT 3anpocbl B 06bEKTbI, MO3BO/IAA NepenaBaTb MX Kak
apryMeHTbl Npv BbI30OBE METOAOB, CTaBUTb 3aNpoChl B O4YEPEAD,
JIOTMPOBaTh MX, @ TaKXKe NOALEPXKMBATb OTMEHY OonepaLmii.



Utepatop

Iterator

[aéT BO3MOXHOCTb MOC/EA0BATENIbHO 06X0ANTb 3IEMEHTbI COCTaB-
HbIX 0OLEKTOB, HE PaCKpPbIBAasi X BHYTPEHHETO NPEACTABNEHMS.

o
g 0CpenHuK

¥ Mediator

M03BONAET YMEHBLUMTL CBA3AHHOCTb MHOXKECTBA K/1aCCOB MEXAY
coboit, bnarogaps NEPEMELLEHUIO STUX CBSA3EM B OAMH Kacc-
MOCPenHMK.

CHuMOK

Memento

[Mo3BONSET COXPAHSATb M BOCCTAHAB/IMBATL NMPOLLIbIE COCTOSIHUSA
06bEKTOB, HE PAaCKPbIBAs NOAPOOHOCTEN MX peann3aumm.



Ha6nopartenn

Observer

Co30aéT MexaHM3M NoAMMUCKM, MO3BONAOLWMIA OOHUM 00beKTaM
CNegmTb U pearMpoBaTb Ha COBbITUS, MPOMCXOASLLME B APYTUX
obbekTax.

s CocTofiHMe

W? State

MNo3BonseT o6bekTaM MeHATb NoBeAeHME B 3aBUCMMOCTU OT CBOErO
cocToaHMA. M3BHe co34aéTca BnevatieHume, 4To U3MEHMNCA Knacc
obbekTa.

———
______ [}
AN | >

_____ (=1 (Crparerus
Z "N
m} Strategy

Onpenenser ceMencTBO CXOXKMX anrOpMTMOB M NOMELLLAET KaKablif
M3 HUX B COBCTBEHHbINM KNacc, Noc/e Yero afropuTMbl MOXKHO B3a-
MMO3aMEHSTb NPSAMO BO BPEMS UCMONHEHMS MPOrPaMMbl.



lLlabnoHHbIN MeTOA,

3308: Template Method

Onpegnensiet cKkeneT anropuTMa, nepekiafbiBasi OTBETCTBEHHOCTb
3a HEKOTOPbIE €ro LWarn Ha noaknaccol. MaTTepH No3BoiseT Noa-
Klaccam nepeonpenensTb Wark anroputMa, He MeHsis ero obLel
CTPYKTYpbl.

-~

Uk

N\

Mocetutennb

Visitor

MNo3BonseT o6aBNATL B MPOrpaMMy HOBbIE OMepaLMu, HE U3MEHSS
KNlacCbl 0ObEKTOB, Haf, KOTOPbIMM 3TW ONEpPaLMU MOTYT BbIMONHATb-
ca.



LEMOYKA
OBA3AHHOCTEN

Takxe uzsecmen kak: CoR, Chain of Command, Chain of Responsibility

Lenouka o6f3aHHOCTE — 3TO NOBEAEHYECKMM NATTEPH
NPOEKTUPOBAHMUS, KOTOPbIM MO3BONSET MepefaBaTb 3anpochl
nocnegoBateslbHO MO uenovyke 06pabotumkoB.  Kaxpabii
nocnepyrowmin 06pabotumk pelaet, MOXeT M OH obpaboTaTb
3anpoc caM U CTOUT /v NepeaaBaTtb 3aMpocC Aasblue no uenu.



@ Mpobnema

MNpencTaBbTe, YTO Bbl AenaeTe CUCTEMY MpPUEMA OHNAMH-3aKa-
30B. Bbl XOTUTE OrpaHWMuMTb K HeW AOCTYn TaK, 4YToObl TOMb-
KO aBTOpPM30BaHHblE MOMb30BATENM MOMNM CO3[aBaTb 3aKasbl.
KpoMe Toro, onpenenéHHble Nonb3oBaTtenu, BNaAetolLme npaBa-
MW agMUHUCTPATOPA, AOMKHbI MMETb NMOJHbIM AOCTYM K 3aKa3aM.

Bbl 6bICTPO CO06pasmAM, YTO 3TU MPOBEPKU HYXKHO BbIMOMHATD
nocnenoeatenibHo. Beab Monb3oBaTeNs MOXHO MOMbITAThCS
«3a/10TMHUTL» B CUCTEMY, €C/IM €ro 3anpoc COAEPXKUT NOTUH U
naponb. Ho ecnu Takas nonbiTKa He yaanach, To NPpoBEPATb pac-
LUMPEHHbIe MpaBa A0CTyna NonpocTy He MMEET CMbICNa.

AyteHTnduKaums +
AsTopu3auus

Cucrema

3anpoc [——>
3akasosB

@

3anpoc npoxodum psd nposepok neped AoCmMynom 8 CUCMeMY 3aKa308.

Ha npoTsxeHuu cnepyowmx HECKONbKMX MECALEB BaM Mpu-
Wwnocb [06aBUTb ewWE HEeCKONbKO TakMX MNOC/IeA0BaTeNbHbIX
MpOBEPOK.

° KTo-TO pe30HHO 3aMeTuJ, YTO HEMJIOXO Obl NPOBEPATb AAHHbIE,
nepegaBaemMble B 3anpoce nepen 1eéM, Kak BHOCUTb UX B CUCTE-



My — BAPYF 3aMpoC COAEPXKMUT AAHHbIE O MOKYMKEe HeCyLLecTBy-
tOLLLMX MPOAYKTOB.

KT0-TO Nnpegnoxun 610KknMpoBaTb MaccoBble OTNpaBkM GOpPMbI C
OHWM U TEM Xe NOMMHOM, YTOObI NpeaoTBPaTUTL NOAB6Op Napo-
e botaMu.

KTo-TO 3ameTtun, uTo d)opMy 3aKa3a Henjoxo Obl 4OCTaBaTb U3
Kella, €CI1 OHa yXe Oblna 0gHaXAbl MOKa3aHa.

AyTeHTUdMKauua + ABTOpU3aums
+ Banmpaums + KewmpoBsanme ...

Cucrema

EHIE 3akasoB

®

Co spemeHeM K00 npogepok cmaHosumcs 8cé b6osee 3anymaHHbIM.

C KaKOooM HOBOWM «duuer» Kon NPOBEPOK, BbIMSAAWMMK KaK
60sbWwon KNyboK YCNOBHbIX ONepaTtopoBs, BCE Hosbwe M 60nb-
we pasgysancs. [lpy U3MeHEeHMM OAHOro MpaBufia NpUXOau-
NOCb TpOraTb KOA, BCeX MPOBEPOK. A 4ns TOro, 4To6bl NPUMEHUTD
NPOBEPKM K OPYrMM pecypcaM, Npuwaocb NpoaybanpoBaTtb MX
KoA B APYrMX K/laccax.



MoaaepxuBaTb TakoM Ko CTano HE TOMbKO OYEHb X/IOMOTHO,
HO M 3aTpaTHO. Ml BOT B 0JMH MpPEKPacHbIi AeHb Bbl MNOay4YaeTe
3a/a4y pedakTopuHra...

PewieHue

Kak 1 MHorme apyrue nosefeHYeckme naTtepHsl, Llenouka obs-
3aHHOCTeM 6asupyeTcs Ha TOM, YTOObl NPEeBPaTUTb OTAE/NbHbIE
noBeaeHUs B 0ObeKTbl. B HaweM cnyyae Kaxaas npoBepka
nepeenetr B OTAENbHbIM KNacC C €OMHCTBEHHbIM METOMOM
BbINONHEHUA. [laHHble 3anpoca, Had KOTOPbIM MPOUCXOAMUT Npo-
Bepka, byayT nepenaBaTbCst B METOL KaK apryMEHTbI.

A Tenepb MO-HacTOsAWEMY BaxHbI 3Tan. laTTepH npeanara-
eT CBs3aTb 00beKTbl 06paboTumMkoB B 0AHY Lenb. Kaxabii U3
HUX ByLeT UMeTb CCbUIKY Ha Cneayolmin o6paboTumk B Lenu.
Takum 06pa3om, Npu nonyvyeHun 3anpoca 06paboTuMK CMOXET
He TONIbKO CaM YTO-TO C HMM CLenaTtb, HO U nepeaaTb 06paboTky
cnepyLleMy 0ObeKTY B LLEMOYKe.

MepenaBas 3anpochl B NEPBbI 06paboTUMK LLEMOYKM, Bbl MOXKE-
Te 6GbITb YBEPEHbI, YTO BCE 0ObEKTDI B LIEMM CMOrYT ero o6pabo-
TaTb. [1py 3TOM A/IMHA LENOYKMU HE UMEET HMKAKOro 3HAYEHMS.

N nocnegHuit wtpux. O6paboTumk He 0653aTENbHO AO0MKEH
nepepaBaTh 3anpoc Aasnblue, NPUYEM 3Ta 0COBEHHOCTb MOXET
ObITb MCNOSIb30BAHA NO-Pa3HOMY.



B npumepe ¢ dunbTpaumert goctyna o6pabotumkm npepbiBaoT
JLanbHenlne NpoBepKu, ecnn Tekylwas NpoBepka He npoLuna.
Benpb HeT cMbICna TpaTUTb NOMYCTY pecypcbl, €CAN U TaK MOHAT-
HO, YTO C 3aNPOCOM YTO-TO He TaK.

Llenouka o6s3aHHOCTEN

3anpoc 9' 06paboTumk ]%[ 06paboTumk ]gl 06paboTumk ]g g:g::':

® ® ®

Obpabomyuku cnedyrom 8 uenodyke 00UH 3a OpyauM.

Ho ectb n gpyron nogxon, npu Kotopom 06paboTtumkm npe-
PbIBAIOT Lenb TOMbKO KOrga oHu Mo2ym obpaboTaTb 3amnpoc.
B 3ToM cnyyae 3anpoc ABWXKETCS MO Lenu, NokKa He HaWOET-
cs 06paboTumnK, KOTOpbIM MOXET ero 0bpabotatb. OyeHb YacTo
TAaKOW NOAXOA MCMOMb3YyeTcsa Ans nepenaym cobbiTmii, Co3aaBa-
eMbIX KJlaccamu rpacduyeckoro nHtepdenca B pesynbrate B3aum-
MOLEeNCTBMSA C NONb30BaTeNeM.

Hanpumep, korga nonb3oBaTenb KAMKAET NO KHOMKe, Nporpam-
Ma BbICTPaMBaeT LEenoyKky M3 0ObekTa 3TOM KHOMKW, BCeX eé
POAMTENbCKUX JNEMEHTOB M OOWEero OKHA MPUIOXKEHUS Ha
KoHue. CobbiTne KMKa nepepsaéTca No 3TOM Lenu 40 Tex nop,
MoKa He HanpeTtcs 00bekT, CMoCcobHbIM ero obpabotatb. ITOT
npuMep nNpuMeyaTeneH eweé u Tem, YTo LenoyKy BCerga MOXHO
BbIAENUTb U3 OPEBOBUAHOW CTPYKTYpbl OOBLEKTOB, B KOTOPYHO
06bl4HO M CBEPHYTbl  31EMEeHTbl  MO0/b30BaTeNbCKOrO
nHTepdenca.
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ot*o Manenb UHcTpyMeHTbI
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MoalMaxennb ®opma KHonka KHonka
Teker ¢ \ KHonka
Mone KHonka
Knonka PucyHok HekGokc

Llenouky moxHo ebi0enums daxce u3 depesa 0bbLeKmos.

OyeHb BaXXHO, 4YTOObI BCE OOLEKTbl LEMOYKM MMENU OoOLLUM
nHteppenc. O6bIYHO KAKAOMY KOHKpPETHOMY 00paboTumnky
LOCTAaTOYHO 3HaTb TONbKO TO, YTO CledylmMii 06bEeKT B Lenu
MMeeT MeTo, swinonHuTL . bnarogaps aToMy CBA3M Mexay 06b-
eKTamMu uenoykn byayt 6onee rmbknumu. Kpome TOro, Bbl CMoO-
xete GOpPMMPOBATL LEMOYKM Ha NleTy M3 pasHOODOpasHbIX
00beKTOB, HE MPUBA3bIBASACH K KOHKPETHBIM KNaccaM.

E2> AHanorus s XXu3sHu

Bbl kynunn HoByto Buaeokapty. OHa aBTOMaTMyecKn onpege-
nvnacb 1 3apabortana nog Windows, HO B Bawen nobuMon
Ubuntu «3aBectu» eé He ypanocb. Co cnabow Hagexnaow Bbl
3BOHUTE B CNTYXKOY NOALepXKKM.

[lepBbIM Bbl CAbIWKTE TOIOC AaBTOOTBETYMKA, Npeaaralowmm
BblIOOp M3 mecaTka CTaHAAPTHbIX peweHui. Hu ogmH 13 Bapw-



aHTOB HE MOAXOAMT, M PpobBOT COEAMHSIET BaC C XKMBbIM
onepaTopoM.

AAE, MHE
HYKHA TEX,
NOAAEPXKA.

Bbl MPOGOBANN
BbIKAK4UTL
U BKAKQYUTL?

OKEH, BOT
['AE Bbl MOXETE
CKAYATb HOBbIE
APAVIBEPA.

HAXMUTE 1, EC...

lMpumep obueHus ¢ noddeprkod.

YBbl, HO PSA,0BOM ONepaTop NOAAEPXKKM yMeeT 00LWwaTbCs TONb-
KO 3ay4yeHHbIMU pa3amMu 1 faBaTh WabNOHHbIe OTBETHI. [Tocne
oYepenHOro nNpeanoXeHus «BbIKIOUYUTb U BKIIOYUTb KOMMbHO-
Tep» Bbl NPOCUTE CBSA3ATb BAC C HACTOALWMMU UHXKEHEPAMM.

Onepatop nepebpacbiBaeT 3BOHOK OEXYPHOMY WHXEHepY,
M3HbIBAIOLLEMY OT CKYKWU B CBOEM KaMOpKe. Y)K OH-TO 3HaeT, Kak
BaM nomoub! NHxeHep paccka3biBaeT BaM, rge ckayaTb NOAXO-
fauwme gpareepa n Kak HactpouTb ux nog Ubuntu. 3anpoc yao-
BNeTBOPEH. Bbl knagérte Tpyoky.



52 CTpykTypa

«interface»
Handler

<] Client ]

+ setNext(h: Handler)
+ handle(request)

hl = new HandlerA()

h2 = new HandlerB()

A h3 = new HandlerC()
: hl.setNext(h2)
2 .
I h2.setNext(h3)
BaseHandler /.
- next: Handler hl.handle(request)

+ setNext(h: Handler)
+ handle(request)

if (next != null)

2

ConcreteHandlers

+ handle(request)

L

J next.handle(request)

if (canHandle(request)) {
/...

} else {
parent::handle(request)

}

00bSBIEH U METop.

obpaboTumka.

O6paboTunk onpenenser o6WMIN AN BCEX KOHKPETHbIX obpa-
6otunkoB MHTepdenc. OB6bIYHO [OCTATOYHO OMNMUCATb €OMH-
CTBEHHbIN MeToA, 06paboTKM 3anNpoCcoB, HO MHOTAA 34EeChb MOXET

BbICTaB/1€HUA

CNeaytLLero



bas3oBblit 06paboOTYMK — OMLMOHANbHbINA KNACC, KOTOPbIM NO3-
BoNisieT n36aBuTbCA OT AyOAMPOBAHMS OLHOrO M TOrO Xe KoAa
BO BCEX KOHKPETHbIX 06paboTymkax.

O6bIYHO 3TOT KNACC MMEET None ANS XpaHeHUs CCbIIKM Ha che-
Ayowmii 06pabotumk B Lenoyke. KnneHT cea3biBaeT 06pabot-
YMKM B LeNb, MOAABAs CCbINKY Ha Cnedywwmuin obpabotumk
yepes KOHCTPYKTOp MK ceTTep nons. Takxke 34eCb MOXHO pea-
nu3oBaTb 6a3oBbit MeTon 006paboTkM, KOTOpbIM Obl MPOCTO
nepeHanpasnsn 3anpoc cneapywweMy 06paboTumky, npoBepus
ero Hanunuue.

KoHKpeTHble 06paboTtunkmu comepxkaT kog 06paboTtkm 3anpo-
coB. [py monyy4yeHUM 3anpoca KaxAabli 06paboTUMK peLuaer,
MOXET M OH 06paboTaTtb 3anpoc, a TakxXKe CTOWUT NU nepenatb
ero cnepyoulemMy obbekTy.

B 6onblunHcTBe cnyvyaeB 06paboTunku MoryT pabotaTtb camu no
cebe n ObITb HEM3MEHSEMbIMU, MOMYYMB BCE HYXKHblE AeTanu
yepes napaMeTpbl KOHCTPYKTOPA.

Knuent MoxeT nnbo chopMmpoBaTh LENOYKY 0O6pabOTYMKOB
eaMHOXAbl, MO0 nepecTpaMBaTb €€ AMHAMMYECKHM, B 3aBUCK-
MOCTM OT JIOTMKM MNporpaMMbl. KAMEHT MOXET OTnpaBnsTh
3anpocbl N1t060My M3 06bEKTOB LEEMOYKM, HE 06s3aTENbHO Nep-
BOMY U3 HUX.



1 Mcespokop,

B stom npuMmepe Llenouka 06s13aHHOCTE OTBEYAET 3a MOKa3

KOHTEKCTHOM NOMOLWM N5 AKTUBHbIX 3/IEMEHTOB NO/b30BaTENb-

cKoro nHtepderica.

if (tooltipText != null)
// MokasaTb NoACKA3KY...
else
// ..M nepepatb
// 3anpoc KOHTEHHepY.
container.showHelp()

«interface»
ComponentWith
ContextualHelp

+ showHelp()

A

Component

- container: Container :]

+ tooltipText

+ showHelp()

JaN

Container

- children: Component

+ add(child)

Button

if (modalHelpText != null)

// MNokasatb MofanbHoe
// OKHO CO CnpaBKOMW.

else
parent:showHelp()

Panel Dialog
- modalHelpText - wikiPageURL
+ showHelp() + showHelp()

KHonka yHacnepyet
6asoBoe noeeaeHne
showHelp ot
POAMTENbCKOrO Kacca.

if (wikiPageURL != null)
// OTkpbITb Wiki.

else
parent::showHelp()

[paguueckuli uHmepgelic NoCMpoeH ¢ NOMOWbI0 KOMNOHOBL,UKGA, 20€e Y
Kax0020 3/1eMeHma ecmeo CCbIIKA HA €800 3neMeHm-KoHmelHep. Llenoyky
MOHO 8bICMPOUMb, NPOLOSCL N0 8CeM KOHMeliHepam, 8 Komopesle

BJI0EH 3/1IEMEeHM.

[padmuecknin nuTepdenc NpunoxeHnss 0bbIYHO CTPYKTYpMUpO-
BaH B BMAe AepeBa. Knacc [Auanor , 0TOO6paXatowmin BCE OKHO



NPUNOXEHUS — 3TO KOpeHb JaepeBa. [uanor copaepxkuT
MaHenu , KOTOPblE, B CBOK OYepedb, MOTYyT COAEpXaTb MO0
ApYrue BNOXEHHbIe MaHenu, NMbo NpocTblie 371eMeHTbl, BPOAE

KHOMoK .

MpocTble 31eMeHTbl MOTYT MOKa3biBaTb HEOONbLIME MOACKA3KY,
eCNM ANS HUX yKasaH TekcT nomowu. Ho ectb n 6onee cnox-
Hble KOMMOHEHTbl, AN KOTOPbIX 3TOT CNOCO6 AEMOHCTpaLMM
noMowm camwkom npoct. OHM onpenenstoT CO6CTBEHHbIN Cro-
cob 0TObpaKeHUsI KOHTEKCTHOW MOMOLLM.

Dialog
[MeyaTb

)

Panel
HacTtpoyiku

)

Panel
LUseT

)

Button
YépHo-benas

F1! =

lpumep sbI308a KOHMeEKCMHOU nomowu 8 yenodke obvekmos Ul.

Korpa nonb3oBaTtenb HAaBOAMT yKas3aTeslb MbIlM HA 3M1EMEHT U
XMET Knasuwy F1 , NpUIOXeHUe LWAET 3TOMY 3SNeMeHTy
3anNpoc Ha nokas nomowmn. Ecnm oH He comepXUT HUKAKOM
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CNpaBOYHOM MHPOpPMALMKM, 3anpoc MNyTelwecTByeT nanee no
CMUCKY KOHTEMHepa 31eMeHTa, MOKa He HAXOAMTCS TOT, KOTOPbIN
cnocobeH oTo6pa3nTb NOMOLLb.

// WHTepgpenc obpaboTunKoB.
interface ComponentWithContextualHelp is
method showHelp()

// Ba30BbIM KNACC MPOCTbIX KOMMOHEHTOB.
abstract class Component implements ComponentWithContextualHelp is

field tooltipText: string

// KoHTelHep, copepXawuii KOMMOHEHT, CIYXUT B KayecTBe
// cnepywowero 3BeHa LEMNOYKK.

protected field container: Container

// Ba3oBoe moBegeHWe KOMMOHEHTa 3akKJw4vaeTcs B TOM, 4YTOObI
// nokKa3aTb BCMJbIBaWWYKw MOACKA3KYy, €Cnu gna Heé 3ajaH TekCT.
// B obpaTHOM cry4yae — nepeHanpaBuUTb 3amnpoc CBOEMY
// KOHTEeWHepy, ecnu TOT CywecTByeT.
method showHelp() is

if (tooltipText != null)

// Tloka3aTb nogckKasky.
else

container.showHelp()

// KOHTeWHepbl MOTyT BK/WYaTb B cebs Kak NMPOCTble KOMMOHEHTH, Tak
// W Opyrue KOHTeWHepbl. 3gecb GOpPMUMPYITCS CBA3M LEenoyku. Knacc

// KOHTeWHepa yHacnepyeT meton showHelp oT cBoero pogutens —
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

// 6a30BOro KOMMOHEHTA.
abstract class Container extends Component is

protected field children: array of Component

method add(child) is
children.add(child)

child.container = this

// BONbWWHCTBO MPUMUTUBHBLIX KOMMNOHEHTOB yCTpouT 6a30Boe noBefeHue
// noka3a noMowu Yepe3 MOACKa3Ky, KOTOPOE OHM YHacneaywTt U3
// knacca Component.
class Button extends Component is
[/ ..

// HO CnoXHble KOMMOHEHTb MOryT MepeonpenensaTb MeTod MNokasa
// noMouu no—ceoeMmy. Ho M B 3TOM cjllyyae OHM BCerga MoryT
// BepHyTbCA K 6a30BON peanu3auuu, Bbi3BaB MeTO[ POOUTENS.
class Panel extends Container is

field modalHelpText: string

method showHelp() is
if (modalHelpText != null)
// Tloka3aTb MOfasibHOE OKHO C MOMOLWbLK.
else

super.showHelp()
// +«..TO X€, 4YTO W BbIlE...
class Dialog extends Container is

field wikiPageURL: string

method showHelp() is



60 if (wikiPageURL != null)

61 // OTKpbITb cTpanuuy Wiki B 6Gpay3epe.
62 else

63 super.showHelp()

64

65

66  // KnueHTCckuin Kof.

67 class Application is

68 // Kaxpoe npuioxeHve KOHOUrypupyeT LemnoykKy no—CBOEMY.
69 method createUI() is

70 dialog = new Dialog("Budget Reports")

71 dialog.wikiPageURL = "http://..."

72 panel = new Panel(@, 0, 400, 800)

73 panel.modalHelpText = "This panel does..."

74 ok = new Button(250, 760, 50, 20, "OK")

75 ok.tooltipText = "This is an OK button that..."
76 cancel = new Button(320, 760, 50, 20, "Cancel")
77 Jf ooa

78 panel.add(ok)

79 panel.add(cancel)

80 dialog.add(panel)

81

82 // TNpencTtaBbTe, 4TO 30eCb NPOU3OMAET.

83 method onFlKeyPress() is

84 component = this.getComponentAtMouseCoords()

85 component.showHelp()

Q= MpumenumocTb

-ﬁ- Korpa nporpamma pomkHa o6pabartbiBatb pasHOO6pasHbie
3anpocbl HECKONbKUMU Cnoco6ammu, HO 3apaHee HeU3BEeCTHO,



KaKue KOHKPEeTHO 3anpocbl 6yayT NpMxoauTb U Kakue 06paboT-
YMKM AN HUX NOHAA06ATCA.

C nomoupto Llenoyku 06s3aHHOCTEN Bbl MOXETE CBA3aTb NOTEH-
UManbHbiX 06paboTUMKOB B O4HY LieMb 1 NPU NOJTyYeHMM 3anpo-
Ca NOOYEepPENHO CNpaLIMBaTh KaXAOro U3 HUX, HE XOYET 1 OH
obpaboTtatb 3anpoc.

Korga BaXkHO, 4TO6bI OﬁpaGOTlIMKM BbINOJIHANIUCb OAUH 3a ApY-
MM B CTPOromM nopsaake.

Llenouka o6s3aHHOCTEN no3Bonser 3anyCKaTb O6p360T“IMKOB
nocnegoBaTtesibHO OAMH 3a OPYrMM B TOM nopAaake, B KOTOPOM
OHU HaxoaAaTcCsa B LLEMOYKE.

Korpa Habop o6bekToB, cNOCcO6HbIX 06paboTaTb 3anpoc, Aon-
YKEeH 33aBaTbC AUHAMUYECKMU.

B ntobor MOMeHT Bbl MOXeTe BMeLWaTbCs B CywecTByroLyro

LLenoYKy 1 nepeHasHa4mTb CBA3M TaK, YTobbl yopaTb unu noba-
BUTb HOBOE 3BEHO.

LLlaru peanu3zanmuu

Coszparite nHTEpdENC 06paboTymKa M ONMLWNTE B HEM OCHOBHOM
mMeTon 06paboTku.



MNponoymainTte, B KAKOM BUAE KJIMEHT QO/KEH nepefaBaTtb AaH-
Hble 3anpoca B obpabotumk. Cambii rMbKMI cnocob — npe-
BPaTUTb AAHHbIE 3aMpoca B 06bEKT 1 NepenaBaTh €ro LeIMKoM
yepe3 napameTpbl MeToaa obpaboTumka.

MMeeT cMbICn co3aaTb abCTpakTHbIM 6a30BbIM Knacc 06paboT-
YMKOB, YTOObI HEe Ay6AMpOoBaTb peannsauuio MeToaa NoyyYeHus
cnepytouiero o6paboTyunka Bo BCeX KOHKPETHbIX 06paboTumkax.

[obaebTe B 6330BbIM 06pabOTUMK NONe AN XPAHEHUS CCbINKM
Ha cnepylwWwmii 0ObeKT Lenoyvku. YCTaHaBAMBaMTE HayalbHOe
3HaYeHMe 3TOro Nosis Yepes KOHCTPYKTOP. TO cAenaeT 06beKTbI
06paboTunkoB HensMeHseMbiMU. Ho ecnm nporpamma npeano-
naraeT AMHaMMYeCKyl NepecTpoiKy Lerno4vek, MoxeTe noba-
BUTb U CETTep AN MONs.

Peanusyiite 6a30Bbiit MeTon 06paboTkm Tak, YTOObI OH NepeHa-
npaBnsan 3anpoc cnepyolemMy 06bekTy, NPOBEPUB €ro Ham4vume.
JTO MO3BOMMUT MOMHOCTBI CKPbITb MOME-CCbIIKY OT MOAKNACCOB,
[1aB MM BO3MOXHOCTb MepeaaBaTh 3anMpochl AaNiblie Mo Lenw,
06palascb K poaMTeNnbCKOM peannsaumm Metoaa.

OpMH 3a ApyrMMm co3parite KNaccbl KOHKPETHbIX 06paboTymkoB
M peanusyiTte B HUX MeToabl 06paboTku 3anpocos. Mpu nony-
YEeHMM 3anpoca Kaxabl 06paboTUMK [OMKEH PeLumnTb:

o MOXeT i1 OH 06paboTaTh 3aNpoC UK HET?

o (CnepyeT nu nepepaTb 3anpoc cnegywouiemMy o06pabotumky
WU HeT?
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KnneHT MoxeT cobupaTb Lenovky obpaboTuMKOB CaMOCTOS-
TEe/IbHO, OMMPAACh Ha CBOK BU3HEC-NOrMKY, MO0 NonyyaTb yxe
roToBble LLeNoYkM M3BHe. B nocnegHeM cnyyae Lenoyku cobu-
patoTcs GpabpuyHbIMM 06bEKTAMM, ONMPAACH Ha KOHUIypaLMIo
MPUNOXEHMUS UM NAPAMETPbI OKPYXKEHMUSI.

KnueHT MoOXeT nocbinatb 3anpocbl nobomy obpabotumky B
Lenu, a He TONbKO MepBoMy. 3anpoc byaeT nepeaaBaTbCs Mo
Llenoyke A0 Tex Mop, Noka Kakom-To 06paboTymK He OTKaXeT-
Cq nepepaBatb ero Aganbwe, nnbo korga Oyaet AOCTUTHYT
KOHeL, Lenu.

KnuneHT nomkeH 3HaTb O AMHAMWYECKOM npupoae LUenoykn u
ObITb rOTOB K TAKUM cnyyvaam:

o Llenoyka MOXeT COCTOATb M3 €AMHCTBEHHOIO 0ObEKTA.
° 3aI'IpOCbI MOTYT HE AOCTUIraTb KOHLUA LEnu.

° 3aI'Ip0CbI MOTyT OOCTUIaTb KOHLA, 0CTaBasdACb H606pa6OTaH-
HbIMU.

MpenmyuiectBa U HeAOCTATKK

YMeHbLaeT 3aBUCMMOCTb MEXAY KIMEHTOM M 06paboTymkamu.
Peanusyet npuHyun eOuHcmeeHHoU 0653aHHOCMU.

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

3anpoc MOXET OCTaTbCA HUKEM HE 06pa6OTaHHbIM.



«— OTHoLwWeHMUSA C ApYrUMM NATTEPHAMM

* LUenouka o6s3aHHocTel, KomaHaa, MocpepgHuk 1 Habnwpareno
MOKa3blBAlOT pasfinyHbie Crnocobbl paboTbl OTMpaBUTENEN
3anpocoB C UX NOayYaTensiMu:

o Llenoyka o653aHHocmeli nepenaéT 3anpoc NocaeaoBaTeNlbHO
yepes LLenoYKy MoTeHUMaNbHbIX MofydYaTenei, oxuaas, 4to
KaKo1-To 13 HMX obpaboTaeT 3anpoc.

o KomaHoa YCTaHaB/IMBAET KOCBEHHYKO OOHOCTOPOHHKOK CBA3b
oT OTI'IpaBVITEJ'Ieﬁ K nony4vartenam.

o [locpedHuK ybupaeT NpsaMyro CBA3b MexAy OTNpaBUTENSIMU
M nonyyaTensMu, 3actaBnss Mx 00LWaTbCs ONOCpeaoBaHHO,
yepes cebs.

o Habnwdamens nepenaéT 3anpoC OAHOBPEMEHHO BCEM 3aUH-
TEepeCcoBaHHbIM MONyYaTeNsM, HO NO3BONSET UM AMHAMMYE-
CKM  NOAMMUCBLIBATbCS  WMAM  OTNMCbIBATbCA  OT  TaKUX
OMNOBELLEHUN.

° Ll.enquy 06sa3aHHOCTEN 4acTo NCNoIb3yKT BMECTE C Komno-
HOBLWMKOM. B 3TOM cnydae 3anpoc I'Iepe,Ll,aéTCﬂ OT Ao4YepHUx
KOMIMOHEHTOB K X pOAUTENAM.

e O6pabotumkn B Llenouke o6s3aHHOCTEN MOTYT ObITb BbIMOHE-
Hbl B Buae KoMaHa. B 3ToM cnyyae MHOXECTBO pasHbIX onepa-
LM MOXET ObITb BbIMOHEHO HAZ OOHUM U TEM XK€ KOHTEKCTOM,
KOMM IBNSIETCS 3anpoc.



Ho ectb u apyrov noaxod, B KOTOPOM CaM 3anpocC SBASETCS
KomaHOol, nocnaHHoM no uenoyke obbekToB. B 3TOM cnyyae
O[lHa M Ta Xe ornepauns MOXeT ObITb BbINOAHEHA HA4 MHOXe-
CTBOM Pa3HbIX KOHTEKCTOB, NPeACTaBNEeHHbIX B BUAE LIEMOYKM.

Lenouka o6g3aHHOcTel 1 [lekopaTop MMEKT OYEHb MOXOXME
cTpykTypbl. 062 natTepHa 6a3MpyrOTCA Ha NPUHLMMNE PEKYPCUB-
HOro BbINONHEHMS OMepauuu Yyepes Cepuio CBA3aHHbIX 0Obek-
TOB. HO eCTb M HECKOJIbKO BaXKHbIX OT/IMYMIA.

O6paboTunkn B Llenoyke 0653aHHOCMel MOTYT BbINOAHATb NPO-
M3BOJIbHbIe AENCTBUS, HE3AaBMUCMMbIE APYr OT ApYra, a Takxe B
ntobov MOMEHT NpepbiBaTh AaNbHENLLYIO nepefadvy no uenoy-
ke. C opyroi ctopoHbl JJekopamopesl paclumMpsitoT Kakoe-To onpe-
[enéHHoe oencTBue, He noMast MHTepdenc 6a3oBon onepaumm
M He NpepbiBasi BbINONHEHME OCTabHbIX AEKOPATOPOB.



KOMAHLA

Takxe uzsecmeH kak: [eticmesue, TpaHzakyus, Action, Command

KomMaHpa — 370 noBepeHYyeckui naTTepH MNPOEKTUPOBaHMUS,

KOTOpbIM MpeBpallaeT 3anpocbl B  0ObLEKTbl, MNO3BONSAS

nepenaBaTtb UX KaK apryMeHTbl Npu Bbl30BE METOA0B, CTaBUTb

3anpocbl B oyepenb, NOTMPOBATb MX, @ TaKXe NoAaLepXuBaTb
OTMEeHYy onepaLmm.



@ Mpobnema

MpencrtaBbTe, YTO Bbl paboTaeTe Hag NPOrpaMMoit TEKCTOBO-
ro pesaktopa. [leno kak pas nogowsno Kk paspaboTke naHenu
ynpasneHus. Bbl co3manu Knacc KpacuBbiX KHomok W XOTW-
Te MCNONb30BaThb €ro A/ BCEX KHOMOK MPUIOXEHUSA, HauMHas
OT MaHenu YnpaBNeHWs, 3aKaHuMBas MPOCTbIMM KHOMKaMMK B

Aunanorax.

Button

Bce kHONKu npunoxeHus yHacie008aHsl 0m 00H020 Kaacca.

Bce 3TM KHOMKM, XOTb M BbIMNSAOAT CXOXE, HO OEeNalT pasHble
Bewu. Mo3TOMy BO3HMKAET BONPOC: KyAa NOMEeCTUTb Kog, 06pa-
OOTYMKOB KIMKOB MO 3TUM KHonkam? CaMbiM MpOCTbIM pelue-
HMeM Obino 6bl CO34aTb MOAKNACCHI AN KaXAOM KHOMKU WM
nepeonpeaennTb B HUX METOA, AEeNCTBMSA NOA pa3Hble 3a4auu.



Button

OKButton CancelButton ApplyButton

PrintButton

SaveButton OpenButton

MHoxecmso nodkaaccos KHONOK.

Ho cKOpO CTano NOHATHO, YTO TAaKOW NOAXOA HUKYAA HE roaUTCS.
Bo-nepBbix, nony4yaeTca oyeHb MHOro MNOAKAACCOB. Bo-BTOPbIX,
KoL, KHOMOK, OTHOCALLMMACS K rpadruyeckoMy nHTepdency, Hauum-
HaeT 3aBMCeTb OT KJIAacCOB BU3HEeC-NorMku, KoTopas AOBOSbHO
4aCTO MeHseTcs.

SaveButton SaveMenultem SaveShortcut
¢ 37 3 b
\ 0 . \ 0 e, \ 0 P3
- Code S s Code S s Code %)
[ PO | st ’
\ rd N P \ rd

~ - ~ -

Sea==\ Sea==\ D

- - -
Sem==” Sea==” Sea==”

Heckoneko knaccos dybnupyrom 00Hy U my e QYHKUUOHAIbHOCMb.

Ho camoe obupgHoe ewé Brnepeaun. Beab HekoTopble onepa-
LMK, HaNpUMeEp, KCOXPAHWUTb®, MOXHO BbI3blBaTb M3 HECKObKMX
MECT: Ha)KaB KHOMKY Ha MaHeNM yrnpaB/ieHus, BbI3BaB KOHTEKCT-
HOE MEHI0 MM NPOCTO HaXaB KAaBuWKM Ctrl+S . Koraa B npo-
rpaMme 6blM TONbKO KHOMKM, KOA COXPAaHEHMSt UMENCs TONbKO
B nojksacce SaveButton . Ho Tenepb ero npuaérca npoay6au-
poBaTb elwé B ABa Knacca.



@ Pewenune

Xopolne nporpaMMbl 06bIYHO CTPYKTYPUPOBAHbI B BUAE CIOEB.
CaMbI pacnpoCTpaHEHHbIM NPpUMeEp — CNOM NONb30BATENbCKO-
ro nHTepdeinca u 6usHec-noruku. Nepebiid BCEro NuUWb pucyet
KpacMBYK KapTWUHKY ANS nonb3oBaTens. Ho korga HyXHo cae-
NaTb YTO-TO BaXKHOE, MHTEP(dENC «MPOCUT» CNION BU3HEC-NOTUKM
3aHATbLCS 3TUM.

B peanbHOCTU 3TO BbIMSAAMT TaK: OAMH M3 00bEKTOB MHTepderica
HanpsaMyH Bbi3blBAeT METOA, OAHOMO U3 00beKTOB BU3HeC-noru-
KW, NepefaBasi B HEro KakMe-To napaMeTpbl.

lMone3o0eamesnsckuli
uHmepgetic busHec-noauka
Button update(2, "John Smith")> T
Menultem update(2, "John Smith")> 80 °° i
Shortcut update(2, "John Smith")> — :

lpsamoli docmyn u3 Ul 8 busHec-n02uKy.

MNatTtepH KoMaHpa npepnaraet 6osblwe He OTNPaBAsSTb TAKMe
BbI30Bbl HanpsMyt. BMecTo 3Toro Kkaxapl BbI30B, OTMYato-
WMIACA OT OpYrux, cnenyeT 3aBepHYTb B COOCTBEHHbIM Knacc
C €OMHCTBEHHbIM METOAOM, KOTOpbIi M OydeT OoCywecTBAsTb
BbI30B. TakMe 0O6bEKTbI HA3bIBAKT KOMAHOAMU.



K o6bekTy nHTepdenca MoxXHO byaeT npuBa3aTb 0ObEKT KOMaH-
[bl, KOTOpbI 3HAeT, KOMy U B KaKOM BuAae crefyeT OTnpas-
nsaTb 3anpockl. Korga ob6vekT nHTepdeinca byaeT rotos nepeaatb
3anpoc, OH BbI30BET METOA KOMaHAbl, a Ta — No3aboTutcs 060
BCEM OCTa/IbHOM.

lMonb3o8amensckuli
uHmepgetic bu3snec-nozuka

~mav D

j

update(2, "John Smith") 575758

e
Command

\AAJ

!

Locmyn u3 Ul 8 6uzHec-no2uky yepe3 koMaHoy.

Knaccbl KOMaHA MOXHO 00beAUHUTL No4 06WMM MHTEpdENnCoM
C €AMHCTBEHHbIM METOAO0M 3anycka. [locne 3Toro ogHu M Te xe
OTNpaBuTeNn CMOryT pabotatb C pasfiMYHbIMK KOMaHAAMM, He
NpMBA3bIBAACL K MX KnaccaM. [laxe 6onblue: KOMaHAbl MOXHO
OyneT B3aMM0O3aMeHaTb Ha NieTy, MU3MEHSS UTOFOBOE NoBeAeHMe
oTrnpaBuTenen.

MapaMeTpbl, C KOTOPbIMU AOMKEH OblTb BbI3BaH MeTOA, 0Obek-
Ta nonyyatens, MOXHO 3arofs COXpaHWUTb B Monsx obbekTa-
KOMaHAbl. bnarogaps aTomMy, 06beKTbl, OTNPaBAAIOLLME 3aMPOChI,
MOryT He 6ecnokouTbCs O TOoM, 4YTObObl COBpaTbh HeobxoanMble
LNs nony4yatens AaHHble. bonee Toro, oHM Tenepb Boo6LLE He
3HAOT, KTO OyaeT nonyyatenem 3anpoca. Bes ata nHdopMaums
CKPbITa BHYTPM KOMaHAbI.



Button |———=> A D <—— Shortcut
Command

+ execute()

Save Open Print
Command Command Command
] )M ’ )) 12 )
> [® Code f. > = Code f. > &= Code f,

Knaccer Ul deneaupytom pabomy komaHoam.

Mocne npumeHeHns KoMaHabl B HalleM npuMepe C TEKCTOBbIM
pefakTopoM BaM Honblie He noTpebyeTcs co3aaBaTth YWMy NoA-
KNacCoB KHOMOK MoA pasHble aencTBus. byper [OCTAaTOYHO
€OMHCTBEHHOrO Kjacca C MNoneM [ANg XpaHeHus O0bbekTa
KOMaHzbl.

Ncnonb3ys o0bwmii uHTepdenc KomaHa, 06bekTbl KHONOK ByayT
CCbINATbCA HAa 0ObEKTbl KOMaHA, Pa3MyHbIX TMNOB. [pn Haxa-
TUKU KHONKKM ByayT AenernpoBaTb paboTy CBA3aHHbIM KOMAHAAM,
a KOMaHAbl — MepeHanpaBnaTb Bbi30Bbl TEM UAU UHBIM OObEK-
TaM BU3HEC-NOTUKM.

TaK ke MOXXHO NOCTYMNUTb U C KOHTEKCTHBIM MEHI0, U C FOpSIYUMMU
knasuwamu. OHu ByayT NpmBs3aHbl K TeM e 06bekTaM KOMaHa,
4TO M KHOMKM, M30aBNAs KNaccbl OT Ay6nnpoBaHus.



TakuM 06pa3oM, KOMaHAbl CTaHYT rMOKOW MPOCNONKOM MexAay
NoSIb30BaTENbCKMM UHTEpdEeNncoMm u BusHec-normkon. M 3to
NMLWb Manas AoNs Nonib3bl, KOTOPYH MOXET NPUHECTU NaTTepH
KomaHpga!

E> AHanorusa us XXusHu

O
¢

lMpumep 3akasa 8 pecmopate.

Bbl 3axoouTte B pectopaH U cagutecb y okHa. K BamM nopxo-
OUT BEXNMBbLIA OPULMAHT U NPUHUMAET 3aKas, 3anncbiBas BCe
noxenaHusa B 6N0KHOT. OTKNAHSABLUMCb, OH YXOAMT HA KYXHIO,
rAe BbIpblBAET NIUCT U3 BNOKHOTA M KNeuT Ha cTeHy. [lanee nuct
OKa3blBaeTCs B pykKax NoBapa, KOTOPbIM YMTaeT copepaHue
3aKasa M roToBMUT 3aKa3aHHble 6nwoaa.

B atoM npumepe Bbl gBnsetecb omnpagumenem, 0OULMAHT C
6/10KHOTOM — KoMaHOoU, a noBap — noayyamenem. Kak v B nat-
TepHe, Bbl He COMpuKacaeTeCb HanpsMyk C NoBapoM. Bmecto
3TOro Bbl OTNpaBigeTe 3akas ¢ 0PULMAHTOM, KOTOPbIM CaMOCTO-



ATeNbHO «HACTpaMBaeT» noBapa Ha paboty. C Apyroi CTOPOHbI,
NnoBap He 3HaEeT, KTO KOHKPETHO nocnan eMy 3akas. Ho 310 emy
6e3pasnnyHo, Tak Kak BCs HeobxoamMmas MHbopMaums ecTb B
NNCTe 3aKasa.

52 CTpykTypa

copy = new CopyCommand (editor)

button.setCommand(copy) Invoker 2
- command «interface»
3 Command
| Client + setCommand(command)
= + executeCommand() + execute()
N,
L
\\ 1
AN : """"""""""" i
4 Command1 Command2
Receiver -
- receiver
- params
+ execute()
+ operation(a,b,c) + Command1(receiver, params)

11\ + execute() 3
|

receiver.operation(params)

1. OtnpaBuTenb XpaHWT CCbIIKY HA 0OBEKT KOMaHAbl M 0bpaLlaeT-
CSl K HEMY, KOTAa HYXXHO BbIMONHUTL Kakoe-To gencteue. OTnpa-
BUTENb paboTaeT C KOMaHAAMM TONbKO 4Yepe3 WX 06Lwumi
nHTepdenc. OH He 3HAEeT, KaKyk KOHKPETHO KOMaHAy UCNoJb3y-
€T, TaK KaK Nosy4yaeT rotToBbliM 0ObeKT KOMaHAbl OT K/MEHTa.

2. KomaHpa onucbiBaeT obwuit ons BCEX KOHKPETHbIX KOMaHA,
nutepdenc. Ob6bIYHO 34eCb OnNMCaH BCEro OOAMH MeToh, ANs
3anycka KOMaHnapl.



KoHKpeTHble KOMaHAbl peanu3yloT pasfiMyHbie 3anpochl, cne-
nys obuemy nHtepdericy komaHa. O6blYHO KOMaHAA He genaet
BCl0 paboTy CaMOCTOATENbHO, @ Wb NepenfaéT BbI30B NOyya-
Tento, KOTOPbIM SBNSETCH OAMH U3 00bEeKTOB BU3HEC-NOTMKMK.

MapaMeTpbl, C KOTOPbIMM KOMaHAA o6pallaeTcs K noayyaTento,
CNenyeT XpaHuTb B BUAE noneid. B 6onbwmnHCTBE ClyyaeB 06b-
eKTbl KOMaHA, MOXHO CAENaTb HEM3MEHSIEMbIMU, NepeaaBas B
HUX BCE HEOBXOAUMbIE MAapaMEeTPbl TONILKO YEPE3 KOHCTPYKTOP.

Monyuatenb copepXut OuM3HEC-norMky nporpammel. B 3tow
pONN MOXET BbICTYNaTb NpakTuyecku nborn obbekT. O6bIYHO
KOMaHAbl NepeHanpaBnsioT BbI30Bbl nonayyatensm. Ho mHoraa,
4yTO6bl YNPOCTUTL NPOrpaMMy, Bbl MOXeTe M36aBUTbCA OT MONy-
yaTenen, KCIMB» UX KOA, B KNaCCbl KOMaHA,

KnueHT co303éT 06bekTbl KOHKPETHbIX KOMaHA, nepeaaBas B
HMX BCe HeobXxoAMMble NapaMeTpbl, CPear KOTOPbIX MOTYT ObITb
M CCbIIKM HA 06beKTbI nonyyatenei. [locne 3TOro KAMEHT CBSi-
3blBaeT 06beKTbl OTNPaBUTENEN C CO34aHHbIMM KOMaHAAMM.

MceBpokop,

B 3ToM npumepe nattepH KomaHpa cnyxuT gns segeHus ncto-
pUW BbINONHEHHbIX OMepaLMi, MO3BONAS OTMEHSATb WX, €C/U
notpebyetcs.



=
> I CopyCommand
Editor / + execute( Command
*text CutCommand [ ) :E?tor
+ getSelection( <— et
+ deleteSelection() _D
+ replaceSelection(text) + execute() + Command(app, editor)
+ saveBackup
PasteCommand Hundo
+ execute()
- Application + execute()
+ editors: Editor(]
+ activeEditor: Editor UndoCommand | |
+ clipboard
+ history: CommandHistory
SEEIEY CommandHistory
+ createUl() - -
+ executeCommand( LRI nE ]
c: Command) + push(c: Command)
+undo() + pop(): Command

lpumep peanuzayuu ommeHsl 8 MEKCMOBOM pedakmope.

KoMaHabl, KOTOpble MEeHAKT COCTOSHME peaakTopa (Hanpumep,
KOMaH4a BCTaBKM Tekcta wu3 6Oydepa obmeHa), COXpaHSOT
KOMMUIO COCTOSIHUA penakTopa nepen, BbiNOAHEHUEM AelCTBUS.
Konuu BbINONHEHHbIX KOMAHA, MOMELLAIOTCS B UCTOPUIO KOMAHA,
OTKyZa OHWM MOryT ObITb NONYYEHbl, €CAN HYXXHO ByaeT caenaTb
OTMEeHy onepauuu.

Knaccol anemMeHTOB VIHTedeEI‘/cha, MCTOPpUU KOMaHA U NMpo4Yne He
3aBUCAT OT KOHKPETHbIX KN1aCCOB KOMaHA, TaK Kak pa6OTa}OT c
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HUMKM Yepe3 obwmin MHTepdenc. 3To nosponget AobaBndTb B
NPUNOXEHME HOBbIE KOMaHbl, HE M3MEHSS CYLLEeCTBYIOLWMIA KOA,

// ABCTpakTHas KoMaHOa 3apaéTt obwun MHTeppenc A KOHKPETHbIX
// KnaccoB KOMaHp u copepxuT 6a3o0Boe MoOBefeHMEe OTMEeHbl omepauuu.
abstract class Command is

protected field app: Application

protected field editor: Editor

protected field backup: text

constructor Command(app: Application, editor: Editor) is
this.app = app

this.editor = editor

// CoxpaHsfeM CcOoCTOofiHMe pepakTopa.
method saveBackup() is

backup = editor.text

// BoccTaHaBNMBaeM COCTOSHME pPefaKkTopa.
method undo() is

editor.text = backup

// TnaBHbIA MeTOd KOMaHObl OCTaéTca abCTpakKTHbM, 4T0Ob Kaxpmas

// KOHKpeTHas KOoMaHfa ornpepenusia ero no—csoemMy. Meton [oOSXeH
// BO3BpaTuTb true wnn false B 3aBMCUMOCTM O TOro, M3MeHunNa

// Nn KOMaHOa COCTOSIHME pefakTopa, a 3HA4YUT, HYXHO nu eé

// COXpaHWTb B UCTOPUK.

abstract method executel()
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// KOHKpEeTHble KOMaH[bl.
class CopyCommand extends Command is
// KoMaHOoa KOMMpOBaHWS He 3anuCbiBAaeTCs B UCTOPMIO, TaK Kak
// OHa He MeHfieT COCTOfiIHME pefakTopa.
method execute() is
app.clipboard = editor.getSelection()

return false

class CutCommand extends Command is

// KoMaHpbl, MeHdwWne COCTOAHME pefakTopa, COXpaHAwT

// COCTOSHWEe pepakTopa nepen CBOMM OEWCTBUEM U CUFHANU3UPYHT

// 06 n3MeHeHun, BO3Bpawas true.

method execute() is
saveBackup ()
app.clipboard = editor.getSelection()
editor.deleteSelection()

return true

class PasteCommand extends Command is
method execute() is
saveBackup ()
editor.replaceSelection(app.clipboard)

return true

// OTMEHa — 3TO TOXe KOMaHAa.
class UndoCommand extends Command is
method execute() is
app.undo()

return false

// TnobanbHas UCTOPUA KOMaHL — 3TO CTEK.
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class CommandHistory is

private field history: array of Command

// TlocnepHuii 3awefuni. . .
method push(c: Command) is

// Do6aBuTb KOMaHOQy B KOHEL, MaCcCMBa—UCTOPUU.

// «..BbIXOOUT MEPBbLIM.
method pop():Command is

// [ocTaTb MOCNEefHKw KOMaHOy M3 MacCUBa—UCTOPUM.

// Knacc pepakTtopa COOEPXMT HEMOCpPeACTBEHHble omnepauuu Hapm

// TekcToM. OH OTbirpbiBaeT posib MosiyyaTens — KOMaHAbl Aenerupywnt
// €My CBOM [OeACTBUSA.

class Editor is

field text: string

method getSelection() is

// BepHyTb BbIOP@HHbLIA TEKCT.

method deleteSelection() is

// YoanuTb BbIOPa@HHbLIA TEKCT.

method replaceSelection(text) is

// BcTaBuTb TekCT u3 Oypepa oOMeHa B TeKylen MO3ULUK.

// Knacc npunoxeHus HacTpauBaeT 00beKTbl /i1 COBMECTHOM paboTbl.
// OH BbICTynaeT B pONMU OTNpaBUTens — CO30aéT KOMaHAbl, 4YTOObI
// BbHIMONHUTbL KaKWe—-TO OEWCTBUA.

class Application is



93 field clipboard: string

94 field editors: array of Editors

95 field activeEditor: Editor

96 field history: CommandHistory

97

98 // Kopm, npuBs3blBaWM/A KOMaHObl K 3/1EMEHTAM UHTepdenca, MoxeT
99 // BbIrNSgeTb MPUMEPHO TakK.

100 method createUI() is

101 /) coo

102 copy = function() {executeCommand(

103 new CopyCommand(this, activeEditor)) }
104 copyButton.setCommand(copy)

105 shortcuts.onKeyPress("Ctr1+C", copy)

106

107 cut = function() { executeCommand(

108 new CutCommand(this, activeEditor)) }
109 cutButton.setCommand(cut)

110 shortcuts.onKeyPress("Ctrl+X", cut)

111

112 paste = function() { executeCommand (

113 new PasteCommand(this, activeEditor)) }
114 pasteButton.setCommand(paste)

115 shortcuts.onKeyPress("Ctrl+V", paste)

116

117 undo = function() { executeCommand(

118 new UndoCommand(this, activeEditor)) }
119 undoButton.setCommand(undo)

120 shortcuts.onKeyPress("Ctrl+Z", undo)

121

122 // 3anyckaeM KOMaHOy ¥ npoBepsieM, Hago nuM pnobaBuTb eé B
123 // wcTopui.

124 method executeCommand(command) is



125 if (command.execute())

126 history.push(command)

127

128 // BbepéM nocnepHwl KOMaHOy M3 UCTOPUMM U 3acTaBnseM eé Bce
129 // OTMEHUTb. Mbl He 3HAaeM KOHKPETHbIM TUM KOMaHObl, HO 3TO U He
130 // BaXHO, TaK KakK KaXgas KoMaHOa 3HaeT, KakK OTMEHUTb CBOé
131 // DencTBue.

132 method undo() is

133 command = history.pop()

134 if (command != null)

135 command.undo ()

Q= MpumenumocTb

-E[- Korga Bbl XOoTUTE mapamMeTpu3oBaTb OOLEKTbI BbIMOHAEMbIM
AeACTBUEM.

% KomaHnpa npespalLaeT onepauuun B 06beKTbl. A 06beKTbl MOXHO
nepenaBaTtb, XPaHWTb W B3aMMO3AMEHATb BHYTPU APYrUX
06beKkTOoB.

CkaxxeM, Bbl pa3pabaTbiBaeTe 6HUOIMOTEKY rpaPUUEcKoro MeHo
M XOTUTE, YTOObI MONb30BATENM MOINM UCMONb30BATb MEHK B
pa3HbIX NPUNOXEHUAX, HE MEHSASN KaX bl pa3 Kof, BalUMX Knac-
coB. [lpMMeHMB NaTTEpPH, MONb30BATENAM He NPUAOETCA M3Me-
HATb KNlAacCbl MEHIO, BMECTO 3TOM0 OHM ByayT KOHDUIypUpoBaTb
06beKTbl MEHIO PA3/IMYHBbIMM KOMaHAAMM.



‘]ﬂ' Koraa Bbl XoTUTE CTaBUTD onepauuu B ouyepenb, BbiMOJIHATb UX

%

K

no pacnucaHuio Uin nepepaeatb No CETU.

Kak un niobble gpyrne obbekTbl, KOMaHAbl MOXHO Cepuann3o-
BaTb, TO €CTb NPEBPATUTb B CTPOKY, YTOObI MOTOM COXPaHWUTDL B
dann nnmn 6asy AaHHbIX. 3aTeM B N0OOW yAOOHbIA MOMEHT eé
MOXHO [0CTaTb 06paTHO, CHOBA NpeBPaTUTb B 0OBEKT KOMAHAbI
1 BbINOMHUTb. TakKMM e 06pa3oM KOMaHAbl MOXHO NepeaaBaTtb
Mo CeTu, NOrMpoBaTh MK BbINMONHATL HA YAANEHHOM CepBepe.

Korpa Bam HY>XHa onepauus OTMEHbI.

[naBHas Belub, KOTOpas BaM HY>XHa, 4yTOObl UMETHb BO3MOXHOCTb
OTMEHbI OI'IEan,MVI, — 3TO XpaHEHUE UCTOPUMN. Cpe,u,m MHOTUX
CI'IOCO6OB, KOTOPpbIMM MOXHO 3TO CAENATb, NATTEPH KomaHga
ABNAETCA, I'IO)KaJ'ny;I, CaMbIM NONyNApHbIM.

NcTopua KoMaH BbIFISAUT KakK CTEK, B KOTOPbIM NOMaaatoT BCe
BbINONIHEHHblE 0ObeKTbl KOMaHA. Kaxpas KomaHaa nepeq
BbINO/IHEHMEM OMeEpaLMM COXPAHSET TeKyLLee COCTOsiHWME 00b-
eKTa, C KOTOPbIM OHa b6yaeT paboTtaTb. [ocne BbINOAHEHMS One-
pauuKn Konus KOMaHAbl NONaAaeT B CTEK UCTOPUM, BCE ELLLE HeCs
B cebe CoxpaHEHHOe cocTosiHMe o0bbekTa. Ecnu notpebyeTcs
OTMEHa, MporpamMma BO3bMET MNOCNEAHIO KOMAHAY U3 UCTOPUM
1 BO30OHOBUT COXpPaHEHHOE B HEl COCTOSIHUE.

JtoT cnocob wmmeeT aBe 0CoOGeHHOCTU. Bo-nepBbiX, TOYHOE
COCTOSIHME OOBLEKTOB HE TAK-TO MPOCTO COXPAHWUTb, BEAb YaCTb



ero MoXeT ObITb NMPUBATHbIM. Ho ¢ 3TMM MOXeT NnoMouyb cnpa-
BUTbCA NaTTEPH CHuMOK.

BO-BTOprX, KOMWKU COCTOAHUA MOTYT 3aHKUMATb 40BOJIbHO MHOIO
OﬂepaTMBHOVI naMaTu. |_|03TOMy MHOrAa MOXXHO I'IpVI6€FHYTb K
aJ'IbTepHaTVIBHOVI peannsaunn, Korga BMECTO BOCCTAHOBJIEHUSA
CTaporo CoCtodHMda KOMaHAda BbIMNOJIHAET O6paTHOG nencTeue.
HepoctaTtok 3TOro cnocoba B CNOXHOCTH (a MHOrAa U HEBO3-
MO)KHOCTM) peannsaunn O6paTHOFO AencTeums.

LLlaru peanu3sanmum

Co3pante obwmii UHTepdenc KomaHa v onpenenute B HEM
MeTop, 3anycka.

OamH 3a ApyrnM co3pamnTe KNacCbl KOHKPETHbIX KOMaHA,. B Kax-
[LOM Knacce AO0/MKHO 6bITb None Ans XpaHeHUs CCbIIKU Ha OAMH
MAN HEeCKONbKO OObeKTOB-nonyyaTenen, KOTOPbIM KOMaHAA
OyneTt nepeHanpaBnaTb OCHOBHYO paboTy.

Kpome 3TOro, KomMaHaa [O/MKHA MMETb MONA A8 XpaHeHus
napaMeTpoB, KOTOpbIE HYXHbl MpW Bbl30BE METOAOB MOjyyYa-
Tens. 3HauyeHus BCeX 3TUX Mosieit KoMaHaa LO/MKHA MonydvaTb
yepes KOHCTPYKTOP.

M, HakoHeL, peanM3yl71Te OCHOBHOM MEeTO/ KOMaHAbl, BbI3biBas B
HEM Te UK UHble MeToAbl nonydvarens.



3. [OobasbTe B KNaccbl OTNpaBuTenen Nons AN XpaHeHUs KOMaHA.
O6bI4HO OOBLEKTHI-OTNPABUTENN MPUHUMAIOT FOTOBblE OOBLEKTDI
KOMaHJ, U3BHE — 4yepe3 KOHCTPYKTOp NMbo yepes ceTTep nons
KOMaHzpbl.

4. V3MeHUTe OCHOBHOM KOf OTrpaBuTenei Tak, 4tobbl OHU aene-
rMPOBaNM BbINONHEHME AENACTBMA KOMAHE.

5. nopﬂ,ﬂ,OK MHULMANM3aUMM 0ObEKTOB JO/MKEH BbIMNSAETb TaK:

o Co3paéM 06beKTbl monyyaTtenen.
o Co3naéM 06beKTbl KOMAHA, CBS3aB UX C NONyYaTENIMM.

o Co34aéM 06beKTbl OTpaBUTENEN, CBA3AB MX C KOMaHAAMM.

33 MNpeumywiectBa u HepoCTaTKMU

v/ YbupaeT npsMyr0 3aBUCMMOCTb Mexay 06bekTamu, Bbli3blBato-
WMMKM onepaumn, 1 06bEKTAMK, KOTOPbIE UX HEMOCPEACTBEHHO
BbIMOHSAIOT.

MNo3Bonger peann3oBaTb NMPOCTyO OTMEHY U NOBTOP onepauMVl.
MNo3Bonger peann3oBaTb OT/IOXXEHHbIN 3anyckK onepauMVl.

MNo3Bonger C06MpaTb C/NNIOXKHbI€ KOMaHAbl U3 MPOCTbIX.

C L KX

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

X YcnoxHsieT kopg, nporpamMmsl U3-3a BBEAEHNA MHOXXeCTBaA A0MNO0JI-
HUTENbHbIX K/1aCCOB.



«— OTHoLwWeHMUSA C ApYrUMM NATTEPHAMM

* LUenouka o6s3aHHocTel, KomaHaa, MocpepgHuk 1 Habnwpareno
MOKa3blBAlOT pasfinyHbie Crnocobbl paboTbl OTMpaBUTENEN
3anpocoB C UX NOayYaTensiMu:

o Llenoyka o653aHHocmeli nepenaéT 3anpoc NocaeaoBaTeNlbHO
yepes LLenoYKy MoTeHUMaNbHbIX MofydYaTenei, oxuaas, 4to
KaKo1-To 13 HMX obpaboTaeT 3anpoc.

o KomaHoa YCTaHaB/IMBAET KOCBEHHYKO OOHOCTOPOHHKOK CBA3b
oT OTI'IpaBVITEJ'Ieﬁ K nony4vartenam.

o [locpedHuK ybupaeT NpsaMyro CBA3b MexAy OTNpaBUTENSIMU
M nonyyaTensMu, 3actaBnss Mx 00LWaTbCs ONOCpeaoBaHHO,
yepes cebs.

o Habnwdamens nepenaéT 3anpoC OAHOBPEMEHHO BCEM 3aUH-
TEepeCcoBaHHbIM MONyYaTeNsM, HO NO3BONSET UM AMHAMMYE-
CKM  NOAMMUCBLIBATbCS  WMAM  OTNMCbIBATbCA  OT  TaKUX
OMNOBELLEHUN.

e O6pabotumkn B Llenouke o653aHHOCTEN MOTYT ObITb BbIMOHE-
Hbl B Buae KoMaHa. B 3ToM cnyyae MHOXECTBO pasHbIX onepa-
LM MOXET ObITb BbIMOHEHO HAZ OOHUM U TEM XK€ KOHTEKCTOM,
KOMM IBNSIETCS 3anpoc.

Ho ectb » apyrov noaxod, B KOTOPOM CaM 3anpocC SABASETCS
KomaHOol, nocnaHHoM no uenoyke obbekToB. B 3TOM cnyvae
O[Ha M Ta Xe ornepauns MOXeT ObITb BbINOIHEHA HA4 MHOXe-
CTBOM Pa3HbIX KOHTEKCTOB, NPeACTaBNEeHHbIX B BUAE LIEMOYKM.



KOMaH,D,y n CHMMOK MOXHO MCMNOSb30BaTb coobuwa Ans pea-
JIN3alunn OTMEHDI onepaumﬁ. B atom cnyyae 00bEKTblI KOMaHA,
6YLI,YT OTBEYaTb 3a BbINOSIHEHME AENCTBMA HAhO OObEKTOM, a
CHUMKU 6y,£l,yT XPaHUTb pe3epBHYKO KOMUK COCTOAHUA 3TOrO
obbekTa, cAenaHHy nepen CaMbiM 3anyCckoOM KOMaHAbl.

KomaHpa u CTpaTerMSI MOXOXXK MO AYyXYy, HO OTINMYAKOTCA MacC-
lWTaboMm u NPUMEHEHUNEM!

o KomaHOy Mcnonb3yoT, 4Tobbl NpeBpaTUTb Ntobble pasHopoa-
Hble OeiCcTBMA B 06bekTbl. [MapaMeTpbl onepauuu npespa-
wawTcs B nong obbekTa. JTOT 0ObLEKT Temnepb MOXHO
NOTMPOBaTb, XPaHWUTb B UCTOPUM AN OTMEHDI, NEpeaaBaTh BO
BHELUHWE CEPBUCHI U TaK Aanee.

o C apyroi ctopoHbl, Cmpameaus onucbiBaeT pasHble Cnocobbl
MPOM3BECTM OAHO M TO Xe AeiCTBME, NO3BONAS B3anMo3ame-
HATb 3TW CNOCO6bl B KAKOM-TO 0OBLEKTE KOHTEKCTA.

Ecnu KomaHay HyXHO KOnNMpoBaTb Nepes, BCTAaBKOM B UCTOPUIO
BbIMOJIHEHHbIX KOMaH[, BaM MOXeT nomoub MpoTtoTtun.

MoceTurenb, MOXHO paccMaTpmMBaTb KaK paclMPEHHbIN aHanor
KomaHppl, KoTopbit cnocobeH pabotaTb Cpasy C HECKONbKUMM
BMAAMU NosiyyaTenen.



UTEPATOP

Takxe uzsecmeH Kak: Iterator

Wrepatop — 3TO0 noBeaeHYECKMI NATTEPH MPOEKTUPOBAHMUS,

KOTOpbIM [OAET BO3MOXHOCTb MOC/NELOBATENbHO 06X0AUTb

3NIEMEHTbl  COCTABHbIX  OObEKTOB, HE  pacKpbiBas  UX
BHYTPEHHEro NpeacTaBneHus.



@ Mpobnema

KonnekumMn — camas pacnpoCTpaHEHHas CTPYKTypa AOaHHbIX,
KOTOPYI0 Bbl MOXeTe BCTPETUTb B MPOrpaMMMPOBAHMMU. ITO
Habop 060bekToB, COOpaHHbIM B OAHY Kydyy MO KaKMM-TO
KpUTEPUSM.

20000 338 898

PaszHbie munsi Konnekyud.

BONbLMHCTBO KONNEKUMIM BbITNAAAT KakK OObIYHbIMA CMIMCOK 3ne-
MeHTOB. HO eCTb M 3K30TUYeCKMe KOMNEKLUMN, MOCTPOEHHbIE HA
OCHOBe [epeBbeB, rpadoB M APYrnX CIAOXHbIX CTPYKTYp
OaHHbIX.

Ho kak 6bl HM Obina CTPYKTYpMpOBaHA KOMEKLMS, NOMb30Ba-
TeNlb LO/KEH MMETb BO3MOXHOCTb NoCaenoBaTenbHO 06X0aUTb
eé aneMeHTbl, 4TOObl NPoAeNbIBaTb C HUMM KAKUe-TO AeNCTBUS.

Ho kakum crnocobom cnenyer nepemewiaTbCs MO C/IOXKHOM
CTPYKTYpe AaHHbIX? Hanpumep, cerogHs MoxeT ObITb 4OCTATOY-
HbIM 006Xx0p4, AepeBa B rNyobuHY, HO 3aBTpa NOTpebyeTCs BO3MOX-
HOCTb MepeMeLLaTbCsl Mo AepeBy B WWPUHY. A Ha cneaytoLen
Hegene n Toro xXyxe — MoHagobuTca 06xon Konnekummn B Ciy-
4YanMHOM MNopsaKe.
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OOHy u my e KOANEKYU MOXHO 06X00Umb pasHeiMu cnocobamu.

[obaBngas BCE HOBble anrOpuUTMbl B KOA KOMEKLMK, Bbl NOHE-
MHOry pa3MblBaeTe eé OCHOBHYIO 3a4ayy, KOTOpas 3ak/yaeT-
cs B 3QPEeKTUBHOM XpaHEHUWN OaHHbIX. HeKoTopble anropuTMmsl
MOryT ObITb U BOBCE C/IMLLKOM «3aTOYEHbI» No4 onpenenéHHoe
NPUIOXEHME N CMOTPETbCS AMKO B 0OLEM Kacce KOMNEeKLMN.

PeweHue

Npes nattepHa UtepaTtop cOCTOMT B TOM, YTOObI BbIHECTU NOBE-
feHne obxoda KOMNeKuMM M3 CaMoW KONMNeKuuu B OTAeNb-
HbIM Knacc.

ObbekT-utepatop byaer oTciexumBaTb COCTOsSIHME 06X04a, TEKY-
WY MO3MLMI0 B KOJIIEKUMU U CKOJIbKO 3IEMEHTOB elé ocTa-
nocb 0bontn. OgHY M Ty XXe KONEeKLM CMOryT OAHOBPEMEHHO
06X0OMTb pasfiMyHblie UTEPATOpPbl, @ CaMa KOeKuMs He byaeT
[axe 3HaTb 06 3TOM.



TreeCollection

+ getDepthlterator()
+ getBreadthlterator()

4 \
Depth-first Iterator Breadth-first Iterator
- currentElement - currentElement
+ getNext(): Element + getNext(): Element
+ hasMore(): bool + hasMore(): bool
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Umepamopsi codepram kod 0bxooa konnekyuu. OOHy KOMAeKUUur Mo2ym
06x00UMb Cpasy HECKOSIbKO UmMepamopos.

K TOoMy e, ecnn BaM noHazobutca 0obaBuTb HOBbIM CNOCO6
ob6xofa, Bbl CMOXeETe CO34aTb OTAENbHbIA KNAacC UtTepaTopa, He

M3MEHAA CyLLI,eCTByI-OLLI,l/IVI KOoAO, Konnekuunu.
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Bapuanmer npozynok no Pumy.

Bbl mnaHupyete nonetetb B PuM 1 060MTH BCe pocTonpume-
4yaTeNbHOCTM 3a napy AHeW. Ho npuexas, Bbl MOXeTe AO0/ro
NeTnaTb Y3KMMM YNO4YKaMu, NbiTasicb Hantu Konusen. Ecam y
BAC OrpaHMYeHHbIN 6rogkeT — He 6ena. Bbl MoxeTe BOCnoNb-
30BaTbCs BUPTYaNbHbIM MMAOM, CKA4YaHHbIM Ha TenedoH, KOTo-
pbi MO3BONAUT OTHMABTPOBATL TONIbKO MHTEPECHbIE BaM TOYKM.
A MoXeTe NIOHYTb U HAHATb TIOKANbHOIO rMAaa, KOTOPbIM XOTb U
060MOETCA B KOMEEUKY, HO 3HAET ropog, Kak CBOM MATb NasbLEB,
M CMOXEeT NOCBSTUTb BaC BO BCE rOPOACKME NereHabl.

Takum o06pa3oM, PuM BbICTyNaeT KoanekuMen noctonpumeva-
TENbHOCTEN, @ Ball MO3r, HABUraToOp UK MO, — UTEPATOPOM MO
Konnekumu. Bbl, Kak KIMEHTCKUIA KOA, MOXETE BbIOpaTh OAUH U3
UTEPATOPOB, OTTA/IKMBAACH OT PELIAEMONM 3a4a4M U OOCTYMHbIX
pecypcos.



52 CTpykTypa

Client
1 \ 5 \ 2 3
«interface» «interface»
Iterator IterableCollection
+ getNext() < ---------1 + createlterator(): Iterator
+ hasMore(): bool A
A :
i i
L L - 14
Concretelterator ConcreteCollection
- collection: ConcreteCollection [<=>
- iterationState
+ Concretelterator( + createlterator(): Iterator
c: ConcreteCollection)
+ getNext()
+ hasMore(): bool

1. Wrepatop onucbiBaeT uHTepdenc ang pocryna u obxoma ane-
MEHTOB KOJTEKLMMN.

2. KOHKpeTHbIN uTepaTop peanusyeT anroputM obxoaa Kakom-To
KOHKpeTHOM Konnekumn. O6bekT utepatopa AO/KEH CaM OTce-
XMBaTb TeKYLLyl MNO3uUMI0 Npu 0bxode Konnekumu, 4tobsbl
OTAEeNbHble UTEPATOPbl MOMU 0BXOAUTb OAHY U Ty Xe KONneK-
LMK HE3aBUCMMO.

3. Konnekumus onucbiBaeT uHTepdenC MonyyeHus utepatopa w3
Konnekumu. Kak Mbl y>xe roBOpuaun, KONNeKUMm He BCeraa sBns-
OTCS CMUCKOM. JTO MOXET ObITb M 6a3a AaHHbIX, U YAANEHHOE
API, n paxxe nepeso KomnoHoBwuka. [103ToOMy cama konnekums



MOXET C03/aBaTb UTEPATOPbI, Tak KaK OHa 3HAET, KaKMe UMEHHO
uTepaTopbl CNOCO6HbI C Hel paboTaTh.

KoHKkpeTHas konnekuusa Bo3BpalLaeT HOBbIM 3K3eMnaap onpe-
[eNEHHOr0 KOHKPETHOro MuTepatopa, CBA3aB €ro C TeKyLMM
obbekToM Konnekumu. ObpaTuTe BHWMMaHMWeE, 4YTO CUrHaTypa
MeToAa BO3BpallaeT MHTepdenc utepatopa. JTO NO3BoJseET
K/IMEHTY HE 3aBMCETb OT KOHKPETHbIX K/1aCCOB UTEPaTOpPOB.

KnueHT paboTaeT co BceMu 06beKTaMM Yepes UHTEPDECbI KO-
NeKUMU 1 utepatopa. Tak KJAMEHTCKUIA KOO, HE 3aBUCUT OT KOH-
KPETHbIX K/IAaCCOB, YTO MO3BONSIET TMPUMEHSATb Pa3UYHbIE
UTEPaTOPbI, HE U3MEHSAS CYLLECTBYHOLLMI KOL NPOrpaMMbl.

B obwem cnyyae KAMEHTbI HE CO34at0T 0OBEKTbI UTEPATOPOB, a
MONYYaT UX U3 KONNEKUMA. TeM He MeHee, eC/in KIUEeHTY Tpe-
byeTcsa cneumanbHbI UTEpPATOp, OH BCeraa MOXeT co34aTb ero
CaMOCTOSATENbHO.

MceBpokop,

B 3ToM npumepe nattepH WUrtepatop mcnonb3yetcs Ans pea-
nv3aumm 0bxoaa HeCcTaHOAPTHOM KOMEeKLMM, KOTopas MHKam-
CynmMpyeT JocTyn K coumanbHoMy rpady Facebook. Konnekuwms
NpefoCTaBAsSeET HECKOJIbKO UTePaTOPOB, KOTOPbIe MOryT NO-pas-
HOMY 06x04MTb Npodunn nroaen.



SocialSpammer Application
- Sspammer
+ send(iterator, message) - network
KN + sendSpamToFriends(profile)
\ + sendSpamToCoworkers(profile)
Profile
:---> oo
]
1 + getld()
] .
! + getEmail()
i
H
«interface» «interface»
Profilelterator |~ ] SocialNetwork
+ getNext(): Profile + createFriendslterator(profileld): Profilelterator
+ hasMore(): bool + createCoworkerslterator(profileld): Profilelterator
i :
Facebooklterator Facebook
- facebook: Facebook
- profileld, type = <
- currentPosition
- cache: Profile[] + createFriendslterator(profileld): Profilelterator
+ Facebooklterator(... + createCoworkerslterator(profileld): Profilelterator

- lazylnit()
+ getNext(): Profile
+ hasMore(): bool

lMpumep 06x00a coyuansHLIX npogusel yepes umepamop.

Tak, utepatop Opyser nepebupaeT Bcex Apysern npodung, a
utepatop konner — GuUAbLTPyeT Apy3en No NPUHALNEXHOCTU K
KoMnaHum npoduns. Bce ntepatopbl peannsyoTt 06wWmii MHTEpP-
delnc, KOTopbIM NO3BONSET KAMEHTAM paboTtatb C Nnpodunsmu,
He BHMKas B AeTanu paboTbl C COLMANBHOM CeTbIO (HanpuMmep, B
aBTopu3aumio, otnpasky REST-3anpocoB n T. 4.)
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Kpome Toro, Ntepatop u3baBnseT Kog OT NPUBA3KM K KOHKPET-
HbIM KJlacCaM KOMNEKUMIH. ITO No3BongeT A006aBUTb NoanepX-
Ky Apyroro BuAa konnekuuin (Hanpumep, LinkedIn), He MeHss
KIMEHTCKMIA KOO, KOTOpblA paboTaeT C wuTepaTopamu u
KONNEKLUMSIMMA.

// 06wmi MHTeppenC KONNekuuMn OOoSXeH onpenenutb GabpuuHbii MeTon
// Dna npou3BoacTBa utepatopa. MoXHO onpepenutb Cpa3y HECKOSIbKO
// MeTopoB, 4TO0Ob OaTb MONb30BATENSAM pa3/iMyHble BapuaHThl obxopa
// OOHOW U TOW Xe KOJUIEKLUU.
interface SocialNetwork is

method createFriendsIterator(profileld):Profilelterator

method createCoworkersIterator(profileld):ProfileIterator

// KOHKpeTHas Konnekuus 3HaeT, 00beKTbl KakKux MTepaTOpOB HYXHO
// co3paBaTb.
class Facebook implements SocialNetwork is

// ...0CHOBHOW KOJ KOJNEKLUUN. ..

// Kop nony4YeHus HYXHOro mtepaTopa.
method createFriendsIterator(profileld) is

return new FacebookIterator(this, profileld, "friends")
method createCoworkersIterator(profileId) is

return new FacebookIterator(this, profilelId, "coworkers")

// 06wmn uHTeppenc uTepaTopoB.

interface ProfileIterator is
method getNext():Profile
method hasMore():bool
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// KOHKpeTHbIn utepaTtop.

class FacebookIterator implements ProfileIterator is
// WTepaTopy HyXHa CCbUIKa Ha KOMMEKUWo, KOTOPY OH 0OX0omuT.
private field facebook: Facebook

private field profileId, type: string

// Ho Kaxpbin utepatop 06X0OMT KOJMMEKLUIO, HE3aBUCKUMO OT
// OCTanbHbIX, MO3TOMY OH COLEPXMT WUHPOPMALMI O TeKywewn
// no3uvuum obxopna.

private field currentPosition

private field cache: array of Profile

constructor FacebookIterator(facebook, profileId, type) is
this. facebook = facebook
this.profileId = profileld
this.type = type

private method lazyInit() is
if (cache == null)

cache = facebook.socialGraphRequest(profileld, type)

// WtepaTtop peanusyet Metofsl 6a30BOro MHTepdenca no—-cBoemy.
method getNext() is
if (hasMore())
currentPosition++

return cache[currentPosition]

method hasMore() is
lazyInit()

return currentPosition < cache.length
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//
//
//
//
//

BoT ewé nonesHas TakTWKa: Mbl MOXEM MnepefaBaTb 00beKT
nTepatopa BMeCTO KOJIEKUWMW B KIMEHTCKWE Knacchl. [pu TakoM
nogxone KIWEHTCKUA Kop He OypeT uMeTb OOCTyMma K KOMNMEKuuaM, a
3HauyMT, ero He 6yoyT BONHOBaATb MOAPOOHOCTM MX peanu3auun. Emy

byneT pocTyneH ToNbKo 06WMin MHTepdenc MTepaTopoB.

class SocialSpammer is

//

method send(iterator: ProfileIterator, message: string) is
while (iterator.hasMore())
profile = iterator.getNext()

System.sendEmail(profile.getEmail(), message)

Knacc npunoxeHue KOHQUIrypupyeT KraccChl, KakK 3axoyeT.

class Application is

field network: SocialNetwork

field spammer: SocialSpammer

method config() is
if working with Facebook
this.network = new Facebook()
if working with LinkedIn
this.network = new LinkedIn()

this.spammer = new SocialSpammer()

method sendSpamToFriends(profile) is
iterator = network.createFriendsIterator(profile.getId())

spammer.send(iterator, "Very important message")

method sendSpamToCoworkers(profile) is
iterator = network.createCoworkersIterator(profile.getId())

spammer.send(iterator, "Very important message")



Q= MpumenumocTb

T Koraa y Bac ecTb C/IOXKHasi CTPYKTYypa AaHHbIX, U Bbl XOTUTE
CKPbITb OT K/MEHTa AeTain e€ peanusaumuu (M3-3a CJI0KHOCTH
Unu BONpocoB 6e30MacHOCTH).

% NTepatop npenocTaBnsieT KAMEHTY BCEro HECKONbKO MPOCTbIX
MeToA0B nepebopa 3N1eMEeHTOB KOANeKUMW. DTO He TOSbKO
yrnpowaeT AOCTYN K KOANEKUUU, HO M 3alMLLAET eé AaHHble OT
HEOCTOPOXHbIX MU 3[10YMbILUNEHHbIX AENCTBUMN.

ﬁ Korpa Bam HY>XHO UME€Tb HECKOJIbKO BapUaHTOB obxopaa oaHoM
M TOM XXe CTPYKTYpPbl AaHHbIX.

% HeTpuBManbHble anropuTMbl 06xoaa CTPYKTYpbl AaHHbIX MOMyT
MMEeTb LOBOSIbHO 0OBLEMHbIN KoA. DTOT Koh OyaeT 3axnaMnatb
BCE BOKPYr — OyAb TO CaM KNACC KOANEKLMM UM YacTb BU3Hec-
NOrMKK nporpammbl. NpUMEHMB UTEpPATOP, Bbl MOXETE BblAE-
NUTb Kop, 0bXxofa CTPYKTYpbl AaHHbIX B COOBCTBEHHbIN Knacc,
yNpoCTMB MNOAAEPXKKY OCTa/IbHOMO KOAA.

-E[- Koraa Bam xouetcs uMeTb eauHbIA MHTepdeinc o6xoaa pasnuu-
HbIX CTPYKTYP AAHHbIX.

% NTepaTop No3BONSET BbIHECTU peanu3auumn PasnnyHbIX Bapu-
aHTOB 06x0fa B MOAKMACCHl. ITO MO3BOMWUT NEFKO B3aMMO3a-
MeHSTb 06beKTbl UTEPATOPOB, B 3aBMCMMOCTM OT TOrO, C KaKOW
CTPYKTYpOW AaHHbIX NPUX0AMTCS paboTaTh.



LLlaru peanu3sanmum

Cosparite 06wWmi umHTepdenc utepatopoB. Ob6sa3aTenbHbIN
MWHUMYM — 3TO Onepaums NoayyeHus Cieaylowero snemMeHTa
konnekumu. Ho ong ynobcrea MOXHO NpeaycMOTpeTb M ApYroe.
Hanpumep, MeToabl Ansi NoAyyYeHUs NpeabiayLliero snemMeHTa,
TeKyLlen No3unLmm, NPOBEPKM OKOHYAHUS 06X0oaa v npouue.

Co3pante uHTepdenc Konnekumnm wm onuwmTe B HEM MeToA
nonyyeHuns utepatopa. BaxxHo, 4yTo6bl CcMrHaTypa MeTona BO3-
Bpawana obwui mHTepdenc MtepaTtopoB, a He OOAUH U3 KOH-
KPETHbIX UTEPATOPOB.

Co3paiite Knaccbl KOHKPETHbIX UTepaTopoB ANS TeX KOnneK-
UMM, KOTOpble HYXXHO 06X0AMTb C MOMOLLbK naTtTepHa. Ure-
paTop [OOMXKeH ObiTb MPMBSA3aH TONbKO K OAHOMY OObEKTY
konnekuun. O6bIYHO 3Ta CBA3b YCTaHAB/IMBAETCA Yepes
KOHCTPYKTOP.

PeanusyiiTe MeToAbl NONYYEHUS UTEpaTOPa B KOHKPETHbIX KNac-
cax konnekumit. OHM OOMKHBI CO3[aBaTb HOBbIA UTEpaToOp TOro
Knacca, KoTopbli cnocobeH paboTaTb C AaHHbIM TUMOM KOMIeK-
umn. Konnekumsa AomKHa nepeaasaTb CCbIIKY HA COBCTBEHHbIN
06bEKT B KOHCTPYKTOP MUTEpaTOpa.

B KNMEHTCKOM Kofe M B KNaccax KOANEKLMiA He JO/MKHO 0CTaTb-
ca koja o6xoma 3n1eMeHTOB. KNMEHT [OMKEH Moay4YaTb HOBbIN
uTepaTop M3 0ObEKTa KOMNEKUMM KaxAaplii pas, Koraa emy
HY>XHO nepebpaTb €€ 371eMeHTbl.



33 MNpeumywiectsa u HepoCTaTKMU

yl'lpOLLI,HET KNaCCbl XpaHEHUA OaHHbIX.

MNo3Bonger peann3oBaTb pa3ninyHblE cnocobbl 06xopna CTPYKTY-
pbl AaHHbIX.

MNo3Bonger OAHOBPEMEHHO nepemMelaTbCa No CTPYKTypeE OdH-
HbIX B pa3Hbl€ CTOPOHDI.

He onpaBaaH, ecniv MOXHO 060MTUCL NPOCTLIM LIUKIIOM.

OTHOwEHMS C APYTMMU NATTEPHAMU

Bbl MoXeTe 06xoauTh Aepeso KomnoHoBwmka, ncnonbsys Ure-
paTop.

®abpuuHbIit MEeTOA, MOXHO MCNoMb30BaTb BMecTe ¢ Uteparo-
poM, 4yToObl MOAKNACCHI KONNEKUMI MOMM CO34aBaTb NOAXOAS-
WMe UM UTepaTopbl.

CHMMOK MOXHO MCMo/b30BaTb BMecTe ¢ Utepatopom, 4TOObI
COXPaHUTb TeKyllee COCTosHMEe 06X0Aa CTPYKTYpbl AaHHbIX M
BEPHYTLCA K HEMY B ByayLLeM, ecnu notpebyeTcs.

Mocetutenb MOXHO MCMNOSIb30BaTb COBMECTHO C Utepatopom.
Umepamop OypeT oTBeuyaTb 3a 006X0A CTPYKTYpbl AAHHbIX, a
llocemumens — 3a BbINOJSIHEHWE OEUCTBMA Had KaXAbiM eé
KOMMOHEHTOM.



NOCPEAHUK

Takxe uzsecmeH kak: Intermediary, Controller, Mediator

)

1, Bnarogaps nepeMeLLeH1o 3TUX CBsI3en

KOTOprl71 no3BondeT YyMeHbWUTb CBA3aHHOCTb MHOXECTBA

MocpepHUK — 3TO NOBeAEHYECKMI MATTEPH MPOEKTUPOBAHUS

KNaccoB Mexnay cobo

NoCpeaHuK.

B O4AUH Knacc-



@ Mpobnema

Mpennonoxum, 4To y BaC eCTb AManor co3gaHms npoduas nosb-
3oBatens. OH COCTOMT M3 BCEBO3MOXHbIX 3/1IEMEHTOB ynpas/e-
HMA — TEKCTOBbIX NMONEN, YEKOOKCOB, KHOMOK.

Profile Dialog Logln Dialog

| Button |<—{ Diatog ]f\y | Button |<—{ Diatog ]

- Tabs TextFleld

| checkbox | <> TextFleld m

Checkbox

becnopsidoyHble caa3u MexQy 31eMeHmamMu
nosib308amesnibCk020 UHMepgelica.

OToenbHble 3M1eMeHTbl AManora AO/MKHbl B3aMMOAENCTBOBATb
Apyr C apyroM. Tak, Hanpumep, 4ekbOKC «y MeHs ecTb coba-
Ka» OTKPbIBAeT CKpbITOe nosie AN BBOAA MMEHW [OMALLHEero
nobuMua, a KAMK NO KHOMKe OTMpPaBKM 3amyckaeT NMpoBEpPKY
3Ha4yeHun BCex nosen GopMbl.

Checkbox if (dialog.name =="profile_form")
- dialog . // )
if (dialog.name =="login_form")
+ onCheck() U e

Ko0 3nemeHmMo8 Hy#HO mpoeamse npu UMeHeHUU Kax0020 0uasnoad.



I'IponmcaB 3Ty JIOTMKY NpaAMO B KOAE 3/1EMEHTOB YMNpaBEHUS,
Bbl MOCTaBUTE KPECT Ha UX NMOBTOPHOM MUCMO/Ib30BaHUN B OpY-
’MXx Mectax npunoxeHua. OHun CTAaHYT C/IMWKOM TE€CHO CBA3aH-
HbIMKM C 231€MEeHTaMU [OuaJsiora peANaAKTUPOBAHUA I'IpOCI)W'Iﬂ,
KOTOPbl€ HE HY)XHbI B APYTMX KOHTEKCTAX. |_|03TOMy Bbl CMOXETE
MCNONb30BaTb IMOO BCE 3N1EMEHTHI cpasy, nmbo HWM ogHoro.

@ Pewenune

I'IaTTepH nOCpe,ﬂ,HVIK 3acTaBnsgeT 06bekTbl 00LWATHCA He Hanp4a-
MYKO Apyr C Apyrom, a 4epes OTAENbHbIM O6'bEKT-I'IOCpe,D,HMK,
KOTOprl71 3HAET, KOMY HYXHO MNepeHanpaBnUTb TOT WU NHOM
3anpoc. 5narouapﬂ 3TOMY, KOMIMOHEHTbl CUCTEMDI 6y,ﬂ,yT 3aBuU-
CeéTb TOJIbKO OT noCpeaHuKa, a He OT AeCATKOB ApYyrnx

KOMIMOHEHTOB.
Profile Dialog Logln Dialog
l Button l<—>| Dialog I ’ Button ]<__>I Dialog
- / | Tabs | / \ TextField
[ checkbox | | TextField TextFleld

Checkbox

InemeHmsl uHMepgelica obuwaromcs yepe3 NoCPeodHUKa.

B HaweMm npumepe nocpeaHUMKoM Mor 6bl cTaTb auanor. Cko-
pee BCEro, Knacc Auanora M TakK 3HaEeT, U3 KakMX INIEMEHTOB



COCTOMT, NO3TOMY HUKAKMX HOBbIX CBA3EM [00aBNATb B HErO He
npuOeTcs.

OCHOBHble U3MEHEHUS NPOU30MAYT BHYTPU OTAENbHbIX IEMEH-
TOB Ananora. Ecam paHblue npu nonyyeHum Kamnka oT Nonb3oBa-
Tens o6beKT KHOMKM CaM MPOBepsN 3HAYeHus nonen Auanora,
TO Tenepb ero eAUHCTBEHHOW 0653aHHOCTbIO ByaeT coobWMTL
AManory o ToMm, 4YTo npou3owén knuk. lNonyuns wm3BelleHue,
AManor BbINOMHWUT BCE HEOOXOAMMblE MPOBEPKM MoNeil. Takum
06pa3oM, BMECTO HECKONbKMX 3aBMCUMMOCTEN OT OCTaNbHbIX
3N1EMEHTOB KHOMKA MOMYYUT TONbKO OAHY — OT CaMOro Auanora.

Uto6bl coenatb Ko ewé 6onee rMbKMM, MOXKHO BblAENMUTD
06wt MHTepdenc ANs BCeX NOCPEOHUKOB, TO eCTb AMaNoros
nporpaMMsl. Halla KHOMKa CTaHET 3aBUCMMOM HE OT KOHKpeT-
HOro AManora co3gaHus Nonb3oBaTtens, a oT abCTPaKTHOrO, YTO
MO3BOJIUT UCMOJb30BaTb €€ U B ApYruX Auanorax.

TakuM 06pa3oM, MOCPeaHUK CKpbiBaeT B cebe BCe C/OXKHble
CBA3M U 3aBUCMMOCTM MEXAY KJacCaMu OTAE/bHbIX KOMMOHEH-
TOB MpOrpaMmbl. A YeM MeHblUe CBA3EM MMEIT KNacCbl, TEM
MPOLLE UX U3MEHSATb, PaCLUMPATb U MOBTOPHO MCMO/b30BaTb.



E> AHanorusa us XXusHu

MMunomsl camonémos obwaromcs He HanpsaMylo, a Yepes ducnemdepa.

MMunoTbl capgawmMxcs unn ynetarwowmx CaMONETOB He 06LWatoT-
C HaNpsMyl C ApYrMMu nunotaMu. Bmecto 3Toro oHuM CBS-
3bIBAKOTCA C AMCMNETYEPOM, KOTOPbIM KOOPAMHUPYET OEenCTBUS
HEeCKONbKMX CaMONIETOB OJHOBpPEeMeEHHO. be3 aucneTtuepa nuno-
TaM Npuxogunocb 6bl BCce Bpemsi ObiTb Hayeky M CneauTb 3a
BCEMM OKPYXKaKOWMMM CAMONETAMMU CaMOCTOATENbHO, @ 3TO NpwU-
BOAMNO Obl K YacTbIM KaTacTpodam B Hebe.

BaxHO MOHWMaTb, YTO AMCMNETYEP HE HYXXEH BO BPEMS BCEro
nonéta. OH 3a4eMCcTBOBAH TONbKO B 30HE a3pornopTa, Koraa
HY>XHO KOOPAMHMPOBATb B3aMMOLENCTBME MHOTMX CaMOJIETOB.



52 CTpykTypa

ComponentA ComponentB
2
=1 - m: Mediator - m: Mediator <
+ operationA() «interface» + operationB()
T Mediator T

+ notify(sender)

JaN

ComponentC | 7| S| ComponentD

> - m: Mediator i - m: Mediator |<
+ operationC() ConcreteMediator + operationD()
- componentA
- componentB m.notify(this)
- componentC P
@ componentD A U
+ notify(sender) if (sender == componentA)
+ reactOnA() reactOnA()

+ reactOnB()
+ reactOnC()
+ reactOnD()

1. KoMnoHeHTbl — 3T0 pa3HOpOAHble 00beKTbl, coaepxaiue bus-
HeC-N10rnKy nporpammbl. Kaxabli KOMMNOHEHT XPaHMUT CCbIKY
Ha 00beKkT nocpefHMKa, HO paboTaeT C HUM TOMbKO 4Yepes
abCTpakTHbIM MHTepdec nocpeaHUKOB. bnarogaps 3Tomy, KOM-
MOHEHTbl MOXXHO MOBTOPHO MCMONb30BaTb B APYrov NporpaMmme,
CBS13aB UX C NOCPeAHUKOM ApYyroro Tuna.

2. MocpepHuk onpepenset nHtepdenc ana obmeHa nHbopmaum-
en c KoMnoHeHTamu. OBbIYHO XBaTaeT OAHOr0 MeToaa, YTobbI
OMnoBeLLaTb NOCPeaHMKA O COOLITUAX, MPOM30LLEAWNX B KOMMO-
HeHTax. B mapameTpax 3T0ro Metoga MOXHO nepenaBaTh AeTa-



v cobbITUS: CCbIJTIKY HAa KOMMNOHEHT, B KOTOPOM OHO npousoLino,
n nobble Apyrme naHHbIe.

KOHKpeTHbI1 NOCpeaHUK COOEPXWUT KOO B3aMMOLENCTBUS
HECKOJIbKMX KOMMOHEHTOB MeXAay CO60M. 3a4acTyto 3TOT 06bekT
He TONbKO XPAHMUT CCbUIKM HA BCE CBOM KOMMOHEHTbI, HO M CaM
MX CO3LQET, yNpaBnsas AaIbHEMLIUM XKU3HEHHbBIM LMKIOM.

KoMNoHEeHTbl He [0/MKHbI 06WaThCst APYr C APYroM HAMpsIMYyHO.
Ecin B KOMMNOHEHTE NPOMCXOAUT BaKHOE CODObITUE, OH AO/KEH
OMOBECTUTb CBOEro MOCPeAHMKA, @ TOT CaM PeLIUT — KacaeTcs
NN COBbITME APYrMX KOMMOHEHTOB, M CTOMT I UX OMOBELLATb.
Mpy 3TOM KOMMOHEHT-OTNPABUTENb HEe 3HaeT KTo obpabota-
€T ero 3anpoc, a KOMMOHEHT-MOMyYaTeNb HE 3HAeT KTO €ero
npucnan.

MceBpokop,

B stoM npumepe lMocpeaHuk nomoraeTt mM36aBUTLCSA OT 3aBU-
CUMOCTEN Mexay KNacCaMu pasfinyHbIX 3N1EeMEHTOB MO1b30Ba-
TEeNbCKOro UHTepdenca: KHoNKamu, 4eKboKCcamMm 1 HaANUCAMMK.

Mo peakunn Ha [EeNCTBUS NONb30BaTeNeN 3/IEMEHTbI He B3au-
MOLI,EVICTBY!OT Hanpamyto, a BCEro /inb yBeAOMIAKT NOCPpEAHN-
Ka 0 TOM, YTO OHU U3MEHUJTUCb.
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Component

«interface»

# dialog: Mediator Mediator

A
\4

+ notify(sender: Component, event: string)
+ Component(dialog) A

+ click()
+ keypress()

JAN

AuthenticationDialog

title: string
loginOrRegister: bool

<_‘ loginUsername, lLoginPassword: Textbox

regUsername, regPassword, regemail: Textbox
ok, cancel: Button
Checkbox rememberMe: Checkbox

+ AuthenticationDialog()
+ notify(sender, event)

+ check()

lpumep cmpykmypuposaHus knaccog Ul-0uanoeos.

MocpenHUK B BMAE AManora aBTopu3aumm 3HAET, KakK KOHKpeT-
Hble 3/1eMEHTbl [OMKHbl B3aMMOLEICTBOBATh. [103TOMYy npu
MONYYEHUN YBEOOMIEHUA OH MOXET NepeHanpaBuTb BbI30B
TOMY WM UHOMY INIEMEHTY.

// 06wn MHTEepdenc NOCPenHUKOB.
interface Mediator is

method notify(sender: Component, event: string)

// KOHKpPEeTHbIn nocpegHWk. Bce cCBA3M MeXmy KOHKPETHbIMM

// KOMIMOHEHTaMu nepeexasnn B KOO NMoCpenHuKa. OH nony4aert
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// W3BEWeHUsa 0T CBOUX KOMMOHEHTOB W 3HAET, KaK Ha Hux

// pearvpoBaTb.
class AuthenticationDialog implements Mediator is
private field title: string

private field loginOrRegisterChkBx: Checkbox

private field loginUsername, loginPassword: Textbox

private field registrationUsername, registrationPassword,

registrationEmail: Textbox

private field okBtn, cancelBtn: Button

constructor AuthenticationDialog() is

// 30€eCb HYXHO CcO30aTh OOBLEKTbl BCEX KOMMOHEHTOB, MOAAB

// TeKywuin obbeKT-MOCPEAHUK B UX KOHCTPYKTOP.

// Korga 4to-TO Cfiy4aeTcsi C KOMNOHEHTOM, OH WIET MOCPEedHUKY
// onoBeweHue. locne nosyyeHUs M3BEWEHUS NOCPEQHUK MOXET

// nubo cpenaTtb 4YTO—TO CAMOCTOATENbHO, MO0 MepeHanpaBuUTb

// 3anpoc QpyroMy KOMMOHEHTY.

method notify(sender, event) is

if (sender == loginOrRegisterChkBx and event == "check")

if (loginOrRegisterChkBx.checked)

title = "Log in"

// 1. TMoka3aTb KOMMNOHEHTbl GOPMbl BXOAA.

// 2. CKpblTb KOMMOHEHTbI GOPMbl peErncTpaLmm.
else

title = "Register"

// 1. Tloka3aTb KOMMOHEHTb GOPMbI perucTpauuun.

// 2. CKpbiTb KOMMOHEHTbH (GOPMbl BXOAA.

if (sender == okBtn && event == "click")

if (loginOrRegister.checked)

// TlonpoboBaTb HaWTW Monb30BaTeNs C [aHHbIMUA U3
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// ®opMbl noruHa.
if (!found)
// Tloka3aTb ownbkKy Hap (GOpMON NOrUHa.
else
// 1. Co3paTb MONb30BATENbCKUA aKKAYHT C AaHHbIMU
// n3 GopMbl permcrpauuu.
// 2. ABTOpM3nMpoBaTb 3TOr0 MNOJSib30BATENA.
/] e

// Knaccbl KOMMOHEHTOB 06wWakwTcs C nocpeaHuKamum 4Yepes ux obwmmn
// wHTepdenc. bnaropaps 3TOMy OOHM M Te XE& KOMMOHEHTbl MOXHO
// WCNONb30BaTb B Pa3HbIX MOCPeOHUKaX.

class Component is

field dialog: Mediator

constructor Component(dialog) is

this.dialog = dialog

method click() is

dialog.notify(this, "click")

method keypress() is
dialog.notify(this, "keypress")

// KOHKpEeTHble KOMMOHEHTbl He CBfi3aHbl Mexmy coboi HanpsaMmyw. Y HuUx
// ecTb TONbKO OAMH KaHan obuweHus — 4Yepe3 OTNpPaBKYy YBeLOMIIEHUI
// NOCPENHUKY.
class Button extends Component is

/0wl

class Textbox extends Component is
[/ «as
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class Checkbox extends Component is
method check() is
dialog.notify(this, "check")
I coc

MpumeHumocTb

Korpa BaM CNnoXHO MeHATb HEeKOTOopble KNacCbl U3-3a TOro, 4YT0
OHM MUMET MHOXEeCTBO XaOTU4YHbIX CBSi3en C ApyrumMmu
KnacCaMu.

MocpeaHUK NO3BONSET MOMECTUTb BCE 3TU CBA3M B OAMH KNacc,
nocne yero BaM byaet nerye nx otpedakTopuThb, CAenatb bonee
MOHATHBIMU U TUOKUMMU.

Koraa Bbl He MOXeTe NOBTOPHO MCMONb30BaTh KNAcC, NOCKO/Ib-
KY OH 3aBUCHUT OT YiMbl APYrUX KNACCOB.

Mocne npuMeHeHWs NaTTEPHA KOMMOHEHTbI TEPSIOT MpPEXHUE
CBA3W C APYrMMU KOMMOHEHTaMM, @ BCE UX OOLLEHME NPOUCXO-
LMUT KOCBEHHO, Yepe3 00beKT-NoCpesHUK.

Korpa Bam npuxoamuTca C€o34aBaTb MHOXeCTBO NOAK/1aCCOB
KOMMNOHEHTOB, YTO6bl MCNONbL30BaTb OAHU U TE K€ KOMMOHEHTbI
B Pa3HbIX KOHTEKCTaXx.

Ecnn paHblwe n3MeHeHWe OTHOLWEHMA B OLHOM KOMMOHEHTe
MOI/IM MoBJfieYb 33 COOOM NAaBMHY M3MEHEHMUI BO BCEX OCTallb-



HbIX KOMIMOHEHTaX, TO Tenepb BaM AOCTATOYHO CO34aTb NoOA4-
Knacc nocpeaHnka WU TMNOMEHATb B HEM CBS3M Mexay
KOMMOHEHTaMWU.

LLlaru peanu3sanmum

HarauTe rpynny TeCHO nepenyieTéHHbIX KNacCoB, OTBA3aB KOTO-
pble Apyr OT [Apyra, MOXHO MONY4YUTb HEKOTOPYHK MOMb3Y.
Hanpumep, 4T06bI NOBTOPHO MCMONbL30BaTb MX KOA B APYroMm
nporpamme.

Co3parite 0bwuit MHTEpdENC NOCPEAHMKOB M OMULIUTE B HEM
MeTobl 415 B3aMMOAENCTBUS C KOMMOHEeHTaMu. B npocTtenwem
clydyae AOCTaTOYHO OOHOr0 MeToaa ANd MoayyeHus onoselle-
HWIM OT KOMMOHEHTOB.

JTOT WHTEeppenc HeobXoaMM, €CnM Bbl XOTUTE MOBTOPHO
MCNONb30BaTb K/IACChl KOMMOHEHTOB AN APYrMX 3a4ady. B aToM
clyyae BCE, YTO HYXXHO cAenaTb — 3TO C034aTb HOBbIA Knacc
KOHKPEeTHOro nocpeaHumKa.

Peanusyiite 3TOT MHTEPGENC B KNacCe KOHKPETHOIO NOCpeaHK-
Ka. [loMecTuTe B HEro nons, KoTopble 6yayT COAEpPKaTb CCbINKM
Ha BCe 0ObEKTblI KOMMOHEHTOB.

Bbl MOXeTe NoMTU Aanblie n NnepeMecTuTb KoL CO34aHUS KOM-
MOHEHTOB B KJ1ACC NOCPeAHUKA, MOC/E YEro OH MOXET HaMoOMM-
HaTb pabpuky nnu gacaa,



KoMMOHEeHTbI TOXe AOMKHbI MMETb CCbIKY Ha 06beKT nocpen-
Huka. CBsI3b mMexay HUMU yﬂo6Hee BCEro yCraHOBUTb, NoAaBad
nocpeanHMKa B napaMeTpbl KOHCTPYKTOPa KOMMOHEHTOB.

M3MeHUTe Kog KOMMOHEHTOB Tak, 4yTOObl OHM BbI3bIBAIN METOS
onoseweHna nocpegHnka, BMeCTo MeToaoB APYTrMX KOMIMOHEH-
ToB. C I'IpOTMBOI'IOJ'IO)KHOVI CTOPOHbI, NOCPEAHUK AO/IKEH BbI3bl-
BaTb METOAbl HY)XXHOro KOMMOHEHTa, KOraa nMoJsiy4aeTt
onoselieHne oT KOMMNOHEeHTAa.

33 MNpeumywiectBa u HepoCTaTKMU
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1!

yCTpaHﬂeT 3daBUCUMOCTKU MeXOy KOMIMOHEHTaMKU, MNo3B0ONAA
NMOBTOPHO MX UCMOJIb30BATb.

YnpouwaeT B3anMoaencTBMe Mexay KOMNOHEHTaMMU.

LlEHTpa}'IVByeT ynpasneHne B O4HOM MeCTe.
HOCDELI,HVIK MOXET CUJIbHO pa3ayTbCs.

OTHOLwEHMS C APYTMMU NATTEPHAMU

Llenouka o6s13aHHOCcTeln, KomaHaa, MocpepaHuk 1 Habnwpareno
MOKa3blBAlOT pasfinyHbie Crnocobbl paboTbl OTMpaBUTENEN
3anpocoB C UX NoayYaTensiMu:

o Llenoyka o653aHHocmeli nepenaéT 3anpoc NocaeaoBaTeNlbHO
yepes LLenoYKy MOTeHLMaNbHbIX MofydYaTenei, oxuaas, 4to
KaKo1-To 13 HMX obpaboTaeT 3anpoc.


https://refactoring.guru/ru/smells/large-class

o KomaHoa YCTaHaB/IMBAET KOCBEHHYKO OOHOCTOPOHHKOK CBA3b
oT OTI'IpaBVITEJ'Ieﬁ K nony4vartenam.

o [locpedHuk ybupaeT NpsaMyo CBA3b MexAay OTNpaBUTENSIMM
M nonyyaTensaMu, 3actaBnss Mx 00WaTbCs ONOCpeaoBaHHO,
yepes cebs.

o Habnwdamens nepenaéT 3anpoC OAHOBPEMEHHO BCEM 3aUH-
TEepeCcoBaHHbIM MONyYaTeNsM, HO NO3BONSET UM AMHAMMUYE-
CKM  NOAMMUCBLIBATbCS  MAM  OTNMCbIBATLCS  OT  TaKUX
OMNOBELLEHUN.

HOCpeAHMK n Macap Noxoxu TEM, UYTO NbITAKOTCA OPraHM30BaTb
pa60Ty MHOXXeCTBa CyWeCTBYHOLWNMX KNacCoB.

o (@acad co3naéT ynpoweHHbIM MHTepdenc K noacucteme, He
BHOCS B He& HWKAKoW [06aBOYHOM (HYHKLMOHANLHOCTU.
Cama noacucrema He 3HaeT o cylectBoBaHUKU Pacada. Knac-
Cbl NOACMCTEMbI 0OLWWAKOTCS APYT C APYrOM HanpsimMyto.

o [locpedHUK LeHTpanusyeT oblieHne Mexnay KOMMOHEHTaMu
cucteMbl. KOMMOHEHTbI CUCTEMBI 3HAKT TONbKO O CYLLECTBO-
BaHUK [locpedHuUKa, Y HUX HET MpAMOro AOCTyna K ApYyrum
KOMIMOHEHTaM.

PasHuua mexay MocpepHukom v Habniopatenem He Bcerna
oyeBMAHA. Yalle BCEro OHM BbICTYNAlT KakK KOHKYPEHTbI, HO
MHOrZa MoryT paboTaTb BMecTe.

Uenb lMocpedHuka — ybpaTb 06OKAHbIE 3aBUCMMOCTU MeXAy
KOMMOHEHTaMM CUCTEMbl. BMeCTO 3TOro OHM CTaHOBSTCS 3aBUCHU-



MbIMM OT caMoro nocpeaHuka. C opyror CTOpoHsl, Lenb Habsro-
damens — obecneynTb AMHAMUYECKYIO OAHOCTOPOHHIOK CBSI3b,
B KOTOPOW OAHM 06BEKTbI KOCBEHHO 3aBUCAT OT APYTrUX.

[osonbHO nonyngapHa peanusaums [locpedHuka Npu NOMOLLM
Habnwdamens. Mpu 3ToM 06beKT nocpeaHnka ByaeT BbICTYyNaThb
n3paTteneM, a BCe OCTaNbHble KOMMOHEHTbI CTAHYT NOANUCYMKA-
MW U CMOTYT AMHAMUYECKM CNefuTb 33 COObITUAMM, MPOUCXO-
AAWMMKU B nocpefHuKe. B 3ToM cnyyae TpyaHO MOHATb, YEM Xe
oTanyatoTca oba natTepHa.

Ho llocpedHuk vmeeT n opyrue peanusaumm, KOrga otaesbHble
KOMMOHEHTbI XXECTKO NPMBSA3aHbI K 00BbEKTY NocpeaHuKa. TakoM
KoL Bpaa nun ByaeTt HanoMuHatb Habrodamens, HO BCE e 0CTa-
HeTcst [TocpeOHUKOM.

Hanpotus, B cnyyae peanusauuu nocpefHuKa C MOMOLLbO
Habnwdamens npencTaBuM TaKy NporpaMMy, B KOTOPOM Kax-
[bli KOMMOHEHT CUCTEeMbI CTAaHOBUTCS n3aateneM. KOMNoHeHTb
MOryT NOAMMCbLIBATLCA APYr Ha Apyra, B TO XXe BPeMs He npu-
BSI3bIBAsICb K KOHKPETHbIM KnaccaM. MNporpamma byaeT coctosaTb
13 uenomn cetm Habnwdamened, He UMeS LEHTPaNbHOIO 0Obek-
Ta-llocpedHuka.



Takxe uzeecmeH Kak: XpaHumesns, Memento

CHUMOK — 3TO NOBeAEHYECKUM naTTepH NPOEKTUPOBAHUA,

KOTOprl71 NO3BONAET COXPAHATb U BOCCTAHABJ/IMBATbL MpOLUJblE

COCTOAHUA 06bEKTOB, He pacKpbiBas I'IO,EI,pO6HOCTel71
MX peann3aunn.



@ Mpobnema

MpesnonoXuMm, 4To Bbl NULLETE NPOrpaMMy TEKCTOBOrO peaak-
Topa. NNoMrMMOo 06bIYHOIO peaakTMpOBaAHMS, Ball peaakTop nos-
BONISIET MEHATb HOPMATUPOBAHME TEKCTA, BCTABNATb KAPTUHKM U
npouee.

B Kakon-T0O MOMEHT Bbl pewnnun coenatb BCe 3TU AEeNCTBUS
oTMeHsieMbIMW. [ng 3TOro Bam HY>XHO COXpPaHATb TeKyllee
COCTOdHME penaKTopa nepen TeM, Kak BbIMOJTHUTb noboe pen-
creue. Ecnn notom nonb3osartenb pewnt OTMEHUTb CBOE pnen-
crBne, Bbl O0CTaHETE KOMUKO COCTOAHMA U3 UCTOPpUKU U
BOCCTaHOBUTE CTapOe COCTOAHME pEeAAKTOPA.

3< Komaupa B >| [3) PepakTop
i
]
v A
Uctopus OT™meHa

[leped 8binosHEHUEM KOMAHObI 8bl MOXEME COXPAHUMb KONUK COCMOSHUS
pedakmopd, 4mobbl NOMoM UMemMs B03MOMHOCMb OMMEHUMb 0NEPAyUIo.

YT106bI Coenatb KOMMK COCTOSIHUS 0ObekTa, 4OCTaTOMHO CKOMKU-
poBaTb 3HayYeHue ero nonewn. Takum obpasoM, ecnu Bbl caena-
NN KNacc penaktopa AO0CTaTOYHO OTKPbITbIM, TO 060N Apyro
KNacc CMOXeT 3arfisiHyTb BHYTPb, 4TOObI CKOMMPOBATb €ro
COCTOSIHME.



Kasanocb 6bl, 4TO ewé HyxHo? Beab Tenepb nobas onepaums
CMOXEeT cAenaTb pe3epBHYK KOMWK pefakTtopa nepen CBOWUM
fencteneM. Ho TakoM HauBHbIM noaxon obecrneunt Bam ymumy
npobnem B Byayuiem. Beob ecnun Bbl pelunte npoeectu pedak-
TOPUHT — ybpaTb nan A06aBUTbL NAPOYKY NOMEN B KNACC peaak-
TOopa — TO NPUAETCA MEHATb KOZ, BCEX K/IACCOB, KOTOPbIE MOMN
KONMMpOBaTb COCTOSIHME peaaKkTopa.

Editor
- text
private: He ckonupoBatb |- cursorPos
public: He6e3onacHo - selection
- currentFont
- styles

Kak komaHde co30ame CHUMOK COCMOSHUS pedakmopa, eciu ece e2o
nossg npusamdvle?

Ho 3710 ewé He Bce. [laBanTe Tenepb pacCMOTPUM CaMM KOMUK
COCTOSIHMS penakTopa. M3 yero coctouT CoCTosiHMe peaakTopa?
[axke caMblt NPUMUTUBHBIN pefaKTop AOMKEH UMETb HECKOSb-
KO nonen On9 XpaHeHUs Tekyliero TekCTa, No3uuMu Kypcopa
M NPOKPYTKM 3KpaHa. YTobbl caenatb KOMMKO COCTOSIHWUSA, BaM
HY>XHO 3anucaTb 3HAaYEHMS BCEX 3TUX MONen B HEKUIA KKOHTEM-
Hep». Ckopee Bcero, BaM NOHAZOOUTCS XpaHUTb MacCCy TAKMX
KOHTEMHEPOB B KayecTBe MCTOpWMWM OMepauui, no3Tomy yaob-
Hee BCero caenatb ux obbekTaMu OAHOro Kfacca. JTOT Khiacc



[O/MKEH MMETb MHOIO NMosen, HO MPAKTUYECKM HUKAKUX METO-
[0B. YTobbl Apyrve ob6bekTbl MOMM 3anUCbiBaTb M YUTaTb M3
Hero AaHHble, BaM NpUAETCA caenatb ero nons nybavyHbiMu.
Ho 310 npuBenéT K ToM e npobneme, YTO M C OTKPbITbIM KNac-
COM pepakTopa. [lpyrmue Knaccol CTaHyT 3aBUCUMbIMU OT NH0ObIX
M3MEHEHWUI B KJlTaCCe KOHTEeMHepPa, KOTOPbIN NOLBEPXKEH TEM Xe
M3MEHEHUSIM, YTO U KNacc pefakropa.

MNMonyyaetcq, HaM NpuAETCS NMBO OTKPbITb KNACChl ANS BCEX
KENnawLwmx, UCNblTbiBag Maccy XJONOT C NOAAEPXKKOW KOAa,
nnbo OCTaBUTb KNACChl 3aKPbITbIMKU, OTKA3aBWMWCb OT WAEM
OTMEHbI onepauuin. HeT In Kakoro-To Apyroro nytu?

PewieHue

Bce npob6nemsbl, onucaHHble Bbille, BO3HMKAKT M3-3a HapyLle-
HUS MHKANCyNaUMmM. TO KOraa OgHU 06beKTbl MbITAKTCA CAENaTb
paboTy 3a Apyrux, Bnesas B MX NPUMBATHYIO 30HY, YTOObI cCObpaThb
HeobxoaMMble Ans onepaumu AaHHbIE.

MatTepH CHUMOK nopy4yaeT co3aaHMe KOMMM COCTOSIHUS 0bbek-
Ta CaMOMy 0ObEKTY, KOTOPbIA 3TUM COCTOSIHMEM Bnageet. Bme-
CTO TOro, YTOObl AenaTb CHMMOK «M3BHE®, Hall peaakTop CaM
CAenaeT KOMuK CBOMX MONei, BeAb eMy AOCTYMHbl BCE MONS,
[laXKe npuBaTHble.

I'IaTTepH npennaraeT gep>Xatb KOnNumw COCTOAHUA B Cneunanb-
HOM 0ObeKkTe-CHUMKe C OrpaHM4YeHHbIM MHTepq)eﬁCOM, No3BO-
NIANLWAUM, HanpuMep, y3HaTtb AaTy U3roToBAEHUA UIN Ha3BaHUE



CHMMKA. Ho, C Apyroi CTOpOHbI, CHUMOK A0/MKEH OblTb OTKPbIT
[LNS CBOEro co30amesis, N03BONAS NPOYECTb MU BOCCTAHOBUTb €r0
BHYTPEHHEE COCTOSHME.

Co30amens
Editor Snapshot | _____ _____________ ,
-text -text V
- cursorPos - cursorPos «interface»
- selection - selection Memento
68
- currentFont - currentFont
styles styles +getName()
y Y + getSnapshotDate()
+ makeSnapshot() 4\
+ restore(s: Memento) snapshot.getName()
history.add(snapshot)
I
OnekyHsl History

snapshot = editor.makeSnapshot()

.. i Command I
editor.restore(snapshot)

CHUMOK NOSIHOCMbIO OMKPbIM 0415 c030amens, HO UL YACMUYHO
0MKpbIM 0715 ONEKyHO8.

Takas cxema Mo3BONSET CO34ATENSM MPOM3BOAMUTb CHUMKMU U
OTAABaTb MX AN XPAHEHUS APYrMM OObEKTaM, HA3blBAEMbIM
onekyHamu. OnekyHaM OyLeT LOCTYNeH TONbKO OrpaHUYEHHbIN
MHTEpdENC CHUMKA, NO3TOMY OHM HUKAK HE CMOTYT MOBMUATb
Ha «BHYTPEHHOCTU» CAMOr0 CHUMKA. B HYXHbIA MOMEHT one-
KYH MOXET MONpoCUTb CO34aTeNsl BOCCTAHOBUTL CBOE COCTOSI-
HWe, NepenaB eMy COOTBETCTBYHOLMIA CHUMOK.



B npumepe c pepaktopoM Bbl MOXeTe CAenatb OMNeKYHOM
OTAENbHbIM KNACC, KOTOPbIKN ByaeT XpaHWUTb CMMCOK BbINOJIHEH-
HbIX onepauui. OrpaHUYeHHbIN MHTEpdENC CHUMKOB MO3BONUT
[EMOHCTPMPOBATbL NOMb30BATEN KPACMBbLIM CMMCOK C HAa3BaHM-
MU M AaTaMu BbINOMHEHHbIX onepauuni. A Korga nosib3oBaTesNb
peLWunT OTKATUTb ONepaLmio, KNnacc MCTOPUM BO3bMET NOCNEAHUM
CHMMOK M3 CTeKa M OTNpaBuT ero 06beKTy peaakTop A1 BOCCTa-
HOBEHMS.

Crpykrtypa
Knaccuueckas peann3auusa Ha BIOXKEHHbIX K/acCaxX
Knaccmnyeckas peannsaumng naTtrepHa nojaaraeTca Ha MexaHns3m

B/IOXKEHHbIX KNACCOB, KOTOPbIM AOCTYNEH JiMlib B HEKOTOPbIX
A3blkax nporpammupoBaHnus (C++, C#, Java).

1 2 3
Originator Memento kel
- originator
- state - state <> ..
== - history: Memento[]
+ save(): Memento - Memento(state) .
+ restore(m: Memento) - getState() I ﬁggwthmgo
4
m = history.pop() m = originator.save()
originator.restore(m) history.push(m)

// originator.change()



Cospartenb MoOXeT npon3BoanTb CHUMKKU CBOEro COCTodaHUA, a
TaKXXe BOCNpou3sBOaAMUTb npolsioce coctodaHune, ecnn nogatb B
Hero rotoBbl CHUMOK.

CHMMOK — 3TO NMpOCTOM 0OBLEKT AAHHbIX, COOAEPXKALLMMA COCTO-
sHMe co3paTens. HapéxHee Bcero caenatb 00beKTbl CHUMKOB
HEM3MEHSIEMbIMK, NepeaaBas B HUX COCTOSIHME TOMbKO 4yepes
KOHCTPYKTOP.

OHEKyH OO0J1XXeH 3HaTb, KOraa Aenatb CHUMOK CO34aTeNnd U Korga
€ro Hy>XHO BOCCTaHaB/INBATb.

OnekyH MOXeT XpaHUTb UCTOPUIO NPOLLbIX COCTOSIHUMM CO3aa-
Tens B BMAe CTeka u3 cCHMMKOB. Korga noHapobuTcs oTMeHUTb
BbIMO/HEHHYIO OMepaunto, OH BO3bMET «BEPXHWUN» CHUMOK M3
CTeKa 1 nepenact ero Co3aaTento A BOCCTAHOBNEHMS.

B naHHOM peanu3aumMm CHUMOK — 3TO BHYTPEHHWMI Knacc Mo
OTHOLIEHWIO K Knaccy co3patens. VIMEeHHO No3TOMy OH MMeeT
MOMIHbINA AOCTYN K NOASIM M METOAAaM co3aaTens, Aaxe npueat-
HbIM. C Ipyrov CTOPOHbI, ONEKYH He MMeeT A0CTyNa HU K COCTO-
SHUIO, HU K METOAAM CHUMKOB M MOXET BCEro NWLb XPaHUTb
CCbITKM Ha 3TV 0ObeKTbI.



Peanusaums c nycTbiM NpOMeXyTOUYHbIM MHTepdelicoM

MooxoauT Ans 93bIKOB, HE UMEILLMX MEXaHU3Ma BJIOXKEHHbIX
knaccos (Hanpumep, PHP).

Client

«interface»

Memento 1<—<- ﬁir;ggs:ti;emento[]
! A + undo()
i
Originator ConcreteMemento 2
- state . state
+ save(): Memento + ConcreteMemento(state)
+ restore(m: Memento) + getState()

cm = (ConcreteMemento) m
state = cm.getState()

B 3101 peanuzaunm co3patenb paboTaeT HaMpsSMy C KOHKpeT-
HbIM K/1aCCOM CHMMKA, @ OMeKYH — TONbKO C ero OrpaHMYEHHbIM
NUHTEphEencom.

bnaropaps 3ToMy gocTuraeTcs ToT e 3PEKT, YTo U B Kaccu-
yeckon peanusauun. CosgaTtenb MMeeT NOHbIN AOCTYN K CHUM-
Ky, @ OMeKyH — HeT.



CHUMMKM C NOBbILIEHHON 3aLlMUTON

Korga HY>XHO NMONHOCTbKO MCKNHYUTb BO3MOXHOCTb OO0CTyMa K
COCTOSIHWUIO CcO3aaTenen u CHUMKOB.

«interface» 2 «interface» Caretaker
originator ------------ > Memento éo - hlstory. Memento[]
save(): Memento + restore() 400
+undo
o X
1) | -
: i
| H
A ncreteMemen
ConcreteOriginator Congsthlemente 3
- - originator
“state <>| - state
+ save(): Memento + ConcreteMemento(originator, state)
+ setState(state) + restore()

originator.setState(state)

JTa peanusaums paspellaeT UMeTb HeCkONbKO BWAOB CO34a-
Tenen U CHMMKOB. KakgoMy knaccy co3partenen COOTBETCTBYET
CBOM KNacc CHUMKOB. Hu co3patenu, HU CHUMKM He MO3BONSIOT
ApyrMM o6bekTaM npoyvectb CBOE COCTOSIHUE.

3[ecb onekyH eLwé bonee KECTKO OrpaHMYeH B AOCTYyMe K COCTO-
SIHUIO co3paTenen u CHUMKOB. Ho, € Apyror CTOpPOHbI, ONeKyH
CTAHOBMTCS HE3aBMCUM OT co3paTtenei, NOCKOMbKY MeTon BOC-
CTAHOBNEHMS Tenepb HAXOAMUTCS B CAMUX CHUMKAX.

CHUMKM Tenepb CBA3aHbl C TEMU CO30aTENNIAMU, U3 KOTOPbIX OHU
caoenaHbl. OHM no-rnpexHeMmy nosiy4arT COCTOAHMNE Yepe3 KOH-



CTpyKTOp. Bnarogaps 6113Koi CBA3M MEXAY KNaccamm, CHUMKM
3HAIOT, Kak BOCCTAaHOBUTb COCTOSIHME CBOMX CO3AaTENEN.

MceBpokop,

B 3ToM npumepe nattepH CHUMOK MCMOMb3YeTCs COBMECTHO C
natrepHoM KomMaHaa M No3BO/AET XPaHUTb pe3epBHbIE KOMUM
CNIOXHOMO COCTOSAHMSA TEKCTOBOMO peaakTopa M BOCCTaHaBAMBATb
ero, eciv notpebyetcs.

Editor Snapshot Command
- state - state - backup: Snapshot
+ setState(x) + Snapshot(state) + makeBackup()
+ createSnapshot() + restore() +undo()

ﬂpUMep COXpaHeHUs CHUMKO8 COCMOAHUS MeKCmMoso2o peOaKmopa.

O6bekTbl KOMaHA, BbICTYNalT B POAM OMEKYHOB M 3anpaluu-
BAlOT CHWMKW Yy pefakTopa nepen TeM, Kak BblNONHUTb CBOE
pencreue. Ecnm notpebyetcs OTMEHMTb OMepaumio, KOMaHAa
CMOXET BOCCTAaHOBUTb COCTOSIHME peaakTopa, UCMo/b3ya coXpa-
HEHHbIA CHUMOK.

[pn 3TOM CHUMOK He umeeT NyBAnYHbIX NoNen, No3TOMy Apyrue
06bekTbl He UMEIT A0CTYNA K ero BHYTPEHHWM AaHHbIM. CHUM-
KM CBS3aHbl C ONpeaenéHHbIM pefakTopoM, KOTOPbIM UX cO3aan.
OHM Xe 1 BOCCTaHABAMBAKOT COCTOSIHWE CBOEr0 peaakropa. 310
No3BONSET NpOorpaMMe UMeTb OAHOBPEMEHHO HEeCKOSIbKO 06b-
€KTOB pefaKkTopoB, HanpuMep, pa3buTbiX NO pa3HbIM BKAAAKAM
nporpammol.



1 // Knacc co3paTtens [ONXeH UMeTb CheuuanbHbii MeTon, KOTOPbIA
2 // CcoxpaHfieT COCTOfiHMe co3paTtens B HOBOM 0ObeKTe—CHUMKe.
3 class Editor is

4 private field text, curX, curY, selectionWidth

5

6 method setText(text) is

7 this.text = text

8

9 method setCursor(x, y) is

10 this.curX = x

11 this.curY =y

12

13 method setSelectionWidth(width) is

14 this.selectionWidth = width

15

16 method createSnapshot():Snapshot is

17 // CHUMOK — Heu3MeHseMbih 06bekT, nosTtoMy Co3paTtenb
18 // nepepnaét Bce CBOE COCTOSAHME 4epe3 napaMeTpbl

19 // KOHCTpyKTOpa.
20 return new Snapshot(this, text, curX, curY, selectionWidth)
21
22 // CHMMOK XpaHUT Mpowioe COCTOSHUE pefakTopa.
23 class Snapshot is
24 private field editor: Editor
25 private field text, curX, curY, selectionWidth
26
27 constructor Snapshot(editor, text, curX, curY, selectionWidth) is
28 this.editor = editor
29 this.text = text
30 this.curX = x
31 this.curY =y

32 this.selectionWidth = selectionWidth



33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

// B HyXHbIW MOMEHT Bnapenel CHWMKa MOXeT BOCCTAHOBUTb
// COCTOfiHME pepakTopa.
method restore() is
editor.setText(text)
editor.setCursor(curX, curY)
editor.setSelectionWidth(selectionWidth)

// OneKyHOM MOXeT BbICTyMnaTb KjfacC KoMaHp (cM. naTTepH KomaHga).
// B 3TOM cny4yae KOMaHOa COXpaHAeT CHUMOK COCTOSHMA obbekTa-
// nonydyatens, nepen TeM Kak rnepegatb eMy CBOE pgencTBue. A B
// cny4vae OTMeHbl KOMaHOa BEpPHET 00beKkT B MpexHee COCTOfHME.
class Command is

private field backup: Snapshot

method makeBackup() is

backup = editor.createSnapshot()

method undo() is
if (backup !'= null)
backup.restore()
/0wl

Q= MpumenumocTb

'ﬁ Koraa Bam HY>XHO COXPaHATb MFTHOBE€HHbl€ CHUMKU COCTOAHUA

o6bekTa (MM ero 4acTu), 4To6blI BNOCNEACTBUU 06LEKT MOXKHO
6bl1I0 BOCCTAaHOBUTb B TOM YK€ COCTOSIHUM.

G> ﬂaTTepH CHMMOK n03BONSET CO34aBaTb N0OOE KONMYeCcTBO

CHMMKOB 0ObeKTa M XpaHUTb UX, HE3aBUCUMO OT obbekTa, C



KOTOpOro aenart CHUMMOK. CHMMKM yacTo NCMNOJIb3YHT HE TOJb-
KO ongd peannsaunm onepaunn OTMEHbLI, HO U ONA TpaH3aKLl,VIl>i,
KOrga COCTosiHMe 0b6bekTa HY>XXHO «OTKaTuUTb», eCin onepaums
HE yOanach.

Korma npsmoe nonyvyeHue cOCTOAHMA 06BLEKTA pacKpbiBaeT
NpUBaTHbIE AETANU €r0 peanusaLmm, HapyLas MHKaNCynaumio.

I'IaTTepH npegnaraet n3rotoButb CHMMOK CaMOMYy UCXOO4HOMY
O6'b€KTy, MOCKOJIbKY €My OOCTYMHbI BCE MOJIA, OaXKe NMPUBATHbIE.

LLlaru peanu3sanmum

Ol'lpe,EI,EJ'IVITe Knacc cospartensi, 00beKTbl KOTOPOro AOO0JIXHbI
C034aBaTb CHMMKK CBOETr0 COCTOAHMA.

Co3panTe Knacc CHMMKA M ONULINTE B HEM BCE Te Xe MNOoNs, KOTo-
pblE UMEKTCA B OPUTUHANBHOM KJlaCCe-Co3aaTene.

CpenaiTe 06bEKTbl CHMMKOB HeusMeHsieMbiMU. OHU OONKHbI
nosy4aTb HayasbHble 3HAYEHMS TONIbKO OAMH pas, Yepes3 CBOM
KOHCTPYKTOP.

Ecnu Baw 43bIKk MporpaMMmMpoBaHKMA 3TO NO3BONSET, CAenamnte
KNacC CHUMKA BNOXEHHbIM B Knacc cospatens. Ecnu Het, ussne-
KMTE M3 Knacca CHUMKA NyCcTonM MHTepdenc, KoTopbin bynert
[LOCTYMeH oCTanbHbIM 06bEKTaM nporpamMmsl. Bnocneacresmm Bbl
MoXeTe f00aBUTb B 3TOT MHTEPGhENC HEKOTOpble BCMOMOraTeslb-
Hble MeTofbl, fatolwme AOCTYNn K MeTafaHHbIM CHMMKA, O4HAKO
NpsAMOM JOCTYN K AAHHbIM CO34aTenst AO/MKEH ObITb MCKNHOYEH.



5. [obaBbTe B Knacc co3paTtens MeToL MOMAy4YeHUs CHUMKOB.
Co3paTenb AOMKEH CO3AaBaTb HOBbIE 0ObEKTbI CHUMKOB, Nepe-
[1aBas 3HAaYEHMS CBOUX MONeNn Yepes KOHCTPYKTOP.

CurHatypa mMeTofa [O/MKHA BO3BpallaTb CHUMKKM Yyepes orpa-
HUYEHHbIM MHTepdenc, ecnm oH y Bac ectb. CaM Knacc fomKeH
paboTaTb C KOHKPETHbIM K/1IACCOM CHUMKA.

6. [ob6aBbTe B Knacc co3patens MeTod BOCCTAHOBIEHMS U3 CHUM-
Ka. YTo KacaeTcs NpmBSA3KM K TUNAM, PyKOBOACTBYMTECH TOM e
NOTUKOWM, YTO U B NMYHKTE 4.

7. OnekyHbl, 6yab TO UCTOpUS Onepaumi, 0O6bEKTbI KOMAHL MU
HEeYTO MHOe, AO/MKHbI 3HATb O TOM, KOrAa 3anpalnBaTb CHUMKM
y co3aaTens, rae UX XpaHWTb U KOrAa BOCCTAaHABAMBATD.

8. (BA3b OMEeKyHOB C CO34aTensiMM MOXHO MNepeHecTU BHYTPb
CHMMKOB. B 3TOM cnyuyae Kaxnabli CHMMOK OyaeT npuBs3aH K
CBOeMy CO3A4aTento v A0/KeH byaeT caM BOCCTaHaBAMBATb €ro
coctosHue. Ho 310 Byaet paboTatb 1Mb0O ecnm Knaccbl CHUMKOB
B/IOXXEHbI B KNACCbl co3patenen, nMbo ecnu co3patenn UMeroT
COOTBETCTBYIOLME  CETTepbl AN YCTAaHOBKM  3HAYEHWM
CBOMX MONEeN.

33 MNpeumywiectBa u HepoCTaTKMU

v/ He HapywaeT MHKancynsumMm MCXoaHoro obbekTa.

v/ YnpolaeTt CTpyKTypy MCXOAHOrO 06bekTa. EMy He Hy)XHO Xpa-
HWUTb UCTOPUIO BEPCUI CBOETO COCTOSIHUS.
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Tp66y8T MHOTro naMaTtu, ecim KnneHTbl CINMWKOM YaCTo CO34aK0T
CHUMKMU.

MoxkeT noBfieYb AONONHUTENbHbIE M30EPXKUN NMaMATH, eClin 06b-
€KTbl, XpaHAalWune nCtopuio, He ocBoboxaatoT pecypcCbl, 3aHATbIE
yCTtapeswnMNU CHUMKAMU.

B HekoTopbix s3bikax (Hanpumep, PHP, Python, JavaScript)
C/IOXHO rapaHTUpPOBaTb, YTOObI TONbKO MCXOOHbIN 0ObEKT umen
[OCTYN K COCTOSIHUIO CHUMKaA.

OTHOwEHMS C APYTMMU NATTEPHAMU

KOMaHAy n CHMMOK MOXHO MCMNOJSb30BaTb coobwa Ans pea-
JIN3alunn OTMEHDI onepaumﬁ. B atom cnyvae 00bEKTblI KOMaHA,
6YLI,YT OTBEYaTb 3a BbINOIHEHME AENCTBMA HAL OObEKTOM, a
CHUMKU 6y,£l,yT XPaHUTb pe3epBHYKO KOMUK COCTOAHUA 3TOrO
obbekTa, cAenaHHy nepen CaMbiM 3anyCckoOM KOMaHAbl.

CHMMOK MOXHO MCMo/b30BaTb BMecTe ¢ UtepaTopoMm, 4TOOGbI
COXPaHUTb TeKyllee COCTosHME 06XoAa CTPYKTYpbl AaHHbIX M
BEPHYTLCA K HEMY B ByayLieM, ecnu notpebyeTcs.

CHMMOK MHOraa MOXHO 3aMeHuTb MpoToTUNOM, ecnn 0ObEKT,
COCTOSIHME KOTOPOro TpebyeTcs COXpaHsTb B UCTOPUM, LOBOJb-
HO MPOCTOM, HE UMEET aKTUBHbIX CCbIJIOK HAa BHELWHMWE pecypCbl
NMB0O MX MOXKHO NTErKO BOCCTAHOBMTb.



HABJIIOJATE/Ib

Takwe uzeecmeH kak: M3damens-lodnucyuk, Cnywamens, Observer

Ha6nopartenb - 370 NnoBeaEeHYECKUIA naTTepH

NPOEKTMPOBAHMUSA, KOTOPbIM CO34AET MEXAHM3M MOAMMUCKMU,

NO3BONAKOWMIA OOHUM OOBEKTAM CNeauTb M pearMpoBaTh Ha
cobbITUS, Npoucxoaalme B Apyrmx oobekTax.



@ Mpobnema

MNpencTaBbTe, YTO Bbl MMeeTe ABa 0ObekTa: TMokynatens M
Marasuu . B MarasuvH BOT-BOT A0/KHbl 3aBE3TU HOBbIN TOBAp,
KOTOPbIM MHTEPECEH MOKynaTento.

MokynaTenb MOXET KaXAaplih A€Hb XOAMTb B MarasuH, 4ToObl
NpoBepuTb Hanuuue ToBapa. Ho npu 3ToM oH BymeTr 3nuTbCs,
6e3 ToNKy TpaTs CBOE AparoLeHHoe BpeMs.

llocmosiHHoe noceweHue MazazuHa uau cnam?

C Apyrov CTOpOHbI, MarasmH MOXeT pa3ociaTb CNaM Kax4oMy
CBOEMy nokynarento. MHOrMx 3To paccTpowmT, Tak Kak ToBap cre-
UMDUYECKUIN, N HE BCEM OH HYXEH.

Monyyaetca KOoHGAUKT: MO0 MNOKynaTenb TPaTUMT BpeMS Ha
nepuoamnyeckme npoBepku, NMO60 MarasuH TpaTUT pecypcbl Ha
6ecnonesHble ONoBeLLEHUS.



@ Pewenune

JaBaiTe Ha3blBaTb W3paTensmu
XXaT BaXXHOE WM MHTepecHoe Ans Apyrux coctosHue. Octanb-

Hble 0ObEeKTbl, KOTOpblE XOTAT

OTCNEeXNBATb U3MEHEHUA 3TOrO

COCTOSIHMS, HAa30BEM Topnucumkamu .

MatTepH Habniogatenb npegnaraet XpaHWTb BHYTPU OObEKTA
M3OaTens CrnmMcoK CCbIIOK Ha 0BbeKTbl MOANMCYMKOB, MPUYEM
M3OaTeNb He [OO/MKEH BECTU CMMCOK MOAMMUCKM CaMOCTOATENb-

HO. OH npenocTtaBUT MeToAbl, C

NMOMOLLbK KOTOPbIX MOANMUCHUKHU

mMornu 6bl fo6aenaTb unm ybupatb cebs 13 cnmcka.

i, noonuwu
MeHs, niuicm!

Publisher

Subscriber

- subscribers]]

Subscriber

+ addSubscriber(subscriber)
+ removeSubscriber(subscriber)

MeHsa moxe!

[loonucka Ha cobbimus.

Tenepb CaMoe nHTepecHoe. Koroa B usparene 6y,D,€T Nponcxo-
ONTb BaXKHOe cobbiTne, OH 6y,u,eT npoxoanTbCa No CnUCKy noa-

MUCYMKOB M OMOBELLATbL UX 00
MeTo/, 06beKTOB-MOANMMUCYMUKOB.

3TOM, BbI3blBasi ONpenenéHHbIN

Te 0ObeKTbl, KOTOpble coadep-




M3patenio 6e3pasnuyHo, Kakon knacc bynetr uMeTb TOT uau
MHOM MOANUCYMK, TaK KaK BCE OHWM [O/KHbI CNefoBaTh 0bemy
MHTEphEency U UMeTb eAuHbIA METOA, ONOBELLEHMS.

Subscriber

+ update()

\
\
\
\
1\
\
1\
\
]
]
\
Publisher '
2 ]
/" i :
- subscribers[] o Supsebe '
i
'
notifySubscribers() + update() E
i
1
Pebsima, co MHoU Subscriber !
celiyac ymo-mo '.'
npousowso. [pocmo !
nodymars, 4ymo eam \ =+ update() !
Hado 3Hame 06 3Mom. Y /)

OnoseuweHus o cobbimusx.

YBuAeB, Kak CKNagHO BCE paboTaeT, Bbl MOXeTe BblAENNUTb
obwnin nHTepdenc, oNMCbIBaOLWMIM MeToAbl MOAMUCKM U OTAKUC-
KW, U Ona Bcex muspgatenen. [locne 31oro noanuCcYMKM CMOryT
paboTaTb C pa3HbIMM TMNAMK M3JaTenen, a TakxkKe Nonayyatb
OMNOBELLEeHUS OT HUX Yepe3 OAMH U TOT XXe MeTo[.

E2> AHanorus U3 XXusHu

Mocne Toro Kak Bbl 0POPMUAN NOANMCKY HA FAa3eTy UK XKypPHan,
BaM 0OOnblue He HY)XHO e34MTb B CynepMapKkeT U MpoBepSTb,



HE BblWIEN NN oqepeu,Hon HOMeD. BMecTo 3TOr0 M3patenbcTeo
GYLI,GT NPUCbINATb HOBbIE HOMEPA MO MOYTE NMPAMO K BaM AOMOM
Cpa3y nocne nx sbixoaa.

Ehye New Pork Times

CNACHBO 3A
TIOATACKY!
ZiN

LLTETETL7LTETETLTL7L7,

lloonucka Ha eazemel U Ux 00CMAsKa.

M3paTenbCcTBO BeAET CNMCOK MOAMMCYMKOB M 3HAET, KOMY KaKOoM
XypHan BbICbiNaTb. Bbl MOXeTe B N1t060OM MOMEHT 0TKa3aTbCsa OT
NOAMNUCKK, U XXYpHAN nepectaHeT BaM NPUXOAUTD.

52 CTpykTypa

. 3
2 LS «interface»
- subscribers: Subscriber[] >—>>|  Subscriber
foreach (s in subscribers) - mainState + update(context)
s.update(this) + subscribe(s: Subscriber) A
+ unsubscribe(s: Subscriber) i
mainState = newState + notifySubscribers() Concrete '\4
notifySubscribers() + mainBusinessLogic() Subscribers
— N5
s = new ConcreteSubscriber() ~~ + updat text
publisher.subscribe(s) update(context) j
. ) I

6) _ctient |



M3patenb BnafeeT BHYTPEHHUM COCTOSIHUEM, U3MEHEHME KOTO-
pOro MHTEPECHO OTCNEXMBATb NoANMCYMKaM. M3patens coaep-
XUT MEXaHU3M NOAMUCKM: CMUCOK MOAMUCYMKOB U METoApbl
NOANUCKU/OTNUCKMW.

Korpa BHyTpeHHee COCTOSIHME u3paTens MeHsieTcs, OH onoBe-
WaeT CBOMX MOAMNMCYMKOB. [1ng 3TOro mM3partenb NpoxoamT Mo
CMWUCKY MNOAMUCYUKOB M BbI3bIBAET WX METOA OMOBELLEHUS,
3a[laHHbIM B 06LEM MHTepdence NOAMMCUYMKOB.

Moanucumk onpepengset uHTepdenc, KOTOpPbIM MNOMb3yeTcs
n3partenb Ans OTNpaBKKM onoseleHus. B 6onblinHCTBE CyyaeB
N9 3TOro AOCTAaTOYHO eAMHCTBEHHOIO MeToaa.

KoHKpeTHble nOANMCYMKM BbINOJIHAKT YTO-TO B OTBET Ha OMO-
BELLEeHWe, npueaLwee oT u3gatens. OTM KNaccbl AOMKHbI Cne-
[0BaTb 06weMy MHTepdercy NoANMCYMKOB, YTOObI U3JaTeNb He
3aBMCeN OT KOHKPETHbIX KACCOB MOAMUCUYMNKOB.

Mo npuxomy ONOBeLeHMs MOANUCYUKY HYXKHO NONYYUTb 06HOB-
NEHHOe cocTosHME u3aaTens. M3patenb MOXeT nepeaatbh 3TO
COCTOSIHME Yepes napaMeTpbl MeToAa onoselleHus. bonee rn6-
KMA BapuaHT — nepenaBaTb yepes mnapaMeTpbl BeCb 0ObEKT
u3matens, 4tobbl MOAMMCYMK MOF CaM MOAYy4YUTb Tpebyemble
JaHHble. Kak BapuaHT, NOANMUCYMK MOXKET MOCTOSAHHO XPaHMTb
CCbINKY Ha 06BLEKT M3AaTeNs, NepeaaHHbiil eMy B KOHCTPYKTOPE.

KnueHT co30aéT 06bekTbl M3paTener M NoANUCYMKOB, @ 3aTEM
pernucTpmpyeT NOANMUCYMKOB HA OOHOBNEHUS B U3ATENSX.



1 Mcespokop,

B atom npumepe Ha6nwpaatenb nossonser O6'beKTy TEKCTOBOro
penakTtopa onoBewaTtb Apyrue 06bEKTbI 06 M3MEHEHUSIX CBOETO
CoCToAaHMUA.

Editor EventManager

+ events: EventManager |K>—=>| - listeners

+ Editor() + subscribe(eventType, listener)
+ openFile() + unsubscribe(eventType, listener)
+ saveFile() + notify(eventType, data)

v

«interface»
EventListeners

+ update(filename)

EmailAlertsListener LoggingListener

+ update(filename) + update(filename)

lpumep onoseujeHus 06bekmMos 0 cobbImusx 8 Opyaux 06bekmax.

CnMcok MNOANUCYMKOB COCTABASIETCS [AMHAMMYECKW, OOBLEKTDI
MOTyT KaK NOAMMCbIBATLCS HA OMpeaenéHHble CobbITUS, Tak M
OTMMCbIBAaTbC OT HMUX TMPSIMO BO BPEMS  BbIMOJIHEHMS
nporpammol.
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B 31Ol peanuzauumn penaktop He BeAET CMMCOK MOAMUCYMKOB
CaMOCTOSATENbHO, a AENEerMpyeT 3T0 BOXEHHOMY 0ObeKTy. 3TO
[NAET BO3MOXHOCTb WCMNOMb30BaTb MEXAaHM3M MOAMMUCKM He
TONbKO B KjlacCce pepakTopa, HO M B [ApPYyrMx Knaccax
NporpamMbi.

[na pob6aBneHns B NporpaMmy HOBbIX MOAMMCUYMKOB HE HYXXHO
MEHSTb KNacCbl U3aaTtenen, Noka OHW paboTakoT C NOANUCUMKA-
MU Yyepes 00Wwnin nHTepdenc.

// Ba3oBbil Knacc-u3patenb. COOEpXUT KOO YMNpaBfieHUs MNOAMMCYUKAMU
// W UX ONOBEWEHUS.
class EventManager is

private field listeners: hash map of event types and listeners

method subscribe(eventType, listener) is

listeners.add(eventType, listener)

method unsubscribe(eventType, listener) is

listeners.remove(eventType, listener)

method notify(eventType, data) is
foreach (listener in listeners.of(eventType)) do

listener.update(data)

// KOHKpEeTHbIN Knacc-u3paTenb, COLEPXaWUA MHTEPECHY ONa OpYrux
// KOMMOHEeHTOB 6u3Hec—noruky. Msl Mornu 6bl cpenaTtb €ro npsiMbiM

// notoMkoM EventManager, HO B peanbHOW XW3HM 3TO He BCerpa

// BO3MOXHO (HampuMmep, ecnu y Kiacca yxe ecTb poauTenb). [o3Tomy

// 30€eCb Mbl NMOOK/YAEM MEXaHU3M MOAMUCKW MPU MOMOWM KOMMO3ULUK.
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class Editor is

public field events: EventManager

private field file: File

constructor Editor() is

events = new EventManager()

// MeTtopgpl BM3HEC-NOruMku, KOTOpble OMOBEWalT MOAMUCYUKOB 06
// W3MEHEeHUAX.
method openFile(path) is

this.file = new File(path)

events.notify("open", file.name)

method saveFile() is
file.write()
events.notify("save", file.name)
) ooc

// 06wmi mHTeppenc NoanuCcYMKoB. BO MHOrMXx s3blkax, MOAAEPXMUBAKOWMUX
// OyHKUMOHanbHbe TWMbl, MOXHO 060MTUCL 6e3 3Toro uHTepdenca u
// KOHKPETHbIX KNaCCOB, 3aMeHUB 0ObEKTbl MOAMUCYUKOB QYHKLUAMWU.

interface EventListener is

method update(filename)

// Habop KOHKpEeTHbIX MOANUCYMKOB. OHM peanu3yiT [06aBOYHYIO
// OYHKUMOHANbHOCTb, pearupys Ha M3BeWeHWsa OT u3paTens.

class LoggingListener implements EventListener is

private field log: File

private field message: string

constructor LogginglListener(log_filename, message) is
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this.log = new File(log_filename)

this.message = message

method update(filename) is

log.write(replace('%s',filename,message))

class EmailAlertsListener implements EventlListener is
private field email: string

private field message: string

constructor EmailAlertsListener(email, message) is
this.email = email

this.message = message

method update(filename) is

system.email(email, replace('%s',filename,message))

// TlpunoxeHue MoXeT CKOHQUIypupoBaTb M3JaTenen U MOAMUCUMKOB Kak
// YrogHO, B 3aBUCUMOCTU OT LLENIEN M OKPYXKEHMUS.
class Application is

method config() is

editor = new Editor()

logger = new LogginglListener(
"/path/to/log.txt",
"Someone has opened file: %s");

editor.events.subscribe("open", logger)

emailAlerts = new EmailAlertsListener(
"admin@example.com",

"Someone has changed the file: %s")



85 editor.events.subscribe("save", emailAlerts)

Q= MpumenumocTb

-ﬁ- Koraa nocne nsMeHeHus COCTOAHMS OAHOrO 06beKTa Tpebyer-
€A YTO-TO CAENATb B APYruX, HO Bbl He 3HaeTe Hanepén, Kakue
MMEHHO 06bEKTbI A0/IKHbI OTPearupoBaTb.

% OnucaHHas npobneMa MOXeT BO3HMKHYTb MpWM pa3paboTtke
6ubnnoTtek Nonb30BaTeNbCKOro MHTepdenca, Koraa BamM Hago
[aTb BO3MOXHOCTb CTOPOHHUM KNacCaM pearnpoBaTb HA KAUKM
MO KHOMKaM.

MNatTepH Habnopatens nossonseTr ntoboMy 06beKkTy C UHTEp-
dencomM noanucymMka 3aperucTpupoBaTbCsd Ha NoslyyeHune ono-
BELLEHUIM 0 COBbITUAX, MPOUCXOASALMX B 0ObeKTax-nu3patensx.

-ﬁ- Koraa oaHM 06bEKTbl AO/MKHbI HAbnwAAaTb 3a APYrMMM, HO
TOJIbKO B ONpeaenéHHbIX cnydasnx.

% N3paTenn BepyT AuvHamuueckue cnucku. Bce HabnwopaTtenu
MOTYT NOAMMUCbIBATbLCS MAW OTMMUCHIBATLCS OT NOAYYEHUS OnoBe-
WeHMM NPAMO BO BPeMS$ BbIMOJHEHUS NPOrPaMMbl.



LLlaru peanu3sanmum

Pasberite Bawy GYyHKLUMOHANbHOCTb HA ABE YAaCTU: HE3aBUCUMOE
S4PO M OMUMOHANbHbIE 3aBUCUMbIE YacTu. HesaBucumoe a4po
CTaHeT u3paTtenem. 3aBUCUMble YacTU CTAHYT NOAMUCYMKAMM.

Co3parite uHTepdenc noanncumkoB. OBbIYHO B HEM AOCTATOYHO
onpenenvTb eGUHCTBEHHbIM METOA, OMOBELLEHMS.

Co3pante mHTepdenc usgatenen n onuwnTe B HEM onepauumm
yrnpaBneHns noanuckon. NMoMHuTe, 4TO M3aaTenb AOMXEH pabo-
TaTb TONbKO C 0OWNM MHTEpPdENCOM NOANMUCUMKOB.

BaM HyXHO pewuTb, Kyaa NOMeCTUTb KOA BeAEeHUS MOAMUCKM,
Beb OH 0ObIYHO ObIBAET OAMHAKOB A1 BCEX TUMOB U3OATENEN.
CaMblIi 04eBMAHbIM CNOCO6 — BbIHECTM 3TOT KOZA B MPOMEXYTOY-
HbIM abCTPaKTHBIN Kacc, OT KOTOpPOoro 6yayT Hac1en0BaTbCs BCe
ns3paTenu.

Ho ecnu Bbl MHTErpupyeTte naTtTepH B CyWeCTBYHOLWME KNACChI,
TO C034aTb HOBbIM 6A30BbIM KIACC MOXET ObITb 3aTPYAHUTENb-
HO. B 3TOM cnyyae Bbl MOXeTe NOMECTUTb JIOTMKY MOAMMUCKM
BO BCMOMOraTe/bHbliM 00beKT M AenerMpoBaTtb emMy paboty u3
uspatenemn.

Co3paiTe Knaccbl KOHKPETHbIX uspartenen. Peanusyinre ux Tak,
4TOObI NOCNE KAXKAOrO M3MEHEHUS COCTOSIHMS OHW OTNPAaBAANM
OrMOBELLEHNS BCEM CBOUM MOAMUCYMKAM.



Peanusyiite Meton onoBeLleHMS B KOHKPETHbIX MOAMUCUYMKAX.
He 3abyabTe npenycMoTpeTb NapaMeTpsl, Yepes KOTopble 13aa-
TeNb MOr Obl OTNPaBASATb KAaKME-TO AAHHble, CBA3aHHbIE C Mpo-
ncweawmMm cobbITMeM.

Bo3MoxeH v apyroi BapuaHT, Koraa noanucymk, nosyyms ono-
BELLEHME, CaM BO3bMET M3 00bekTa M34aTens Hy>KHble AaHHbIE.
Ho B 3TOM c/nyyae Bbl ByaeTe BbIHYXAEHbI NPMBA3aTb Kacc
NoAMNMCYMKA K KOHKPETHOMY Knaccy uaatens.

KnueHT nonxeH co3gaBatb HEOOX0AMMOE KONMYECTBO 0O6BbEKTOB
noaAnMCHMKOB U NOAMUCHLIBATb NX'Y nspartenen.

33 MNpeumywiectBa u HepoCTaTKMU
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N3paTenu He 3aBUCAT OT KOHKPETHbIX KNaCCOB MOAMNUCYMKOB M
HaobopoT.

Bbl MOXeTe noAnMCbIBaTb M OTNMUCbIBATD nonyaneneVl Ha NeTy.

PeanusyeT npuHyun omkpsimocmu/3akpeimocmul.

MoAnuCcYMKM ONOBELLAKOTCS B C/Ty4aHOM MOPAAKe.
OTHOwWeHKA ¢ APYrUMU NaTTEPHAMU

Llenouka o6s13aHHOCcTen, KomaHaa, MocpepaHuk 1 Habnwpareno

MOKa3bIBAKOT pPa3/invyHbIE cnocobbl pa6OTbI OTI'IpaBMTEJ'Ieﬁ
3anpocoB C UX nonyyvyatenamu:



o Llenoyka o653aHHocmeli nepenaéT 3anpoc NocaeaoBaTeNlbHO
yepes LLenoYKy MOTeHUMaNbHbIX MofydYaTenei, oxuaas, 4to
KaKo1-To 13 HMX obpaboTaeT 3anpoc.

o KomaHoa YCTaHaB/IMBAET KOCBEHHYKO OOHOCTOPOHHKOK CBA3b
oT OTI'IpaBVITEJ'Ieﬁ K nony4vartenam.

o [locpedHuK ybupaeT NpsaMyo CBA3b MexAay OTNpaBUTENSIMMU
M nonyyaTensaMu, 3actaBnss Mx 00WwaTbCs ONoCpenoBaHHO,
yepes cebs.

o Habnwdamens nepenaéT 3anpoC OAHOBPEMEHHO BCEM 3aUH-
TEepeCcoBaHHbIM MONyYaTeNsM, HO NO3BONSET UM AMHAMMYE-
CKM  NOAMMUCBLIBATLCS  MAM  OTNMCbIBATbCA  OT  TaKUX
OMNOBELLEHUN.

PasHuua mexay MocpepHukom v Habniopatenem He Bcerna
oyeBMAHA. Yalle BCEro OHM BbICTYNAlT KakK KOHKYPEHTbI, HO
MHOrZa MoryT paboTaTb BMecTe.

Uenb lMocpedHuka — ybpaTb 06OKAHbIE 3aBUCMMOCTU MEXAy
KOMMOHEHTaMM CUCTEMbl. BMeCTO 3TOro OHM CTaHOBSTCS 3aBUCKU-
MbIMM OT caMoro nocpegHuka. C opyror CTOpoHsl, Lenb Habsro-
oamena — obecneynTb AMHAMUYECKYIO OLAHOCTOPOHHIOK CBSI3b,
B KOTOPOW OAHM 0ObEeKTbl KOCBEHHO 3aBUCAT OT APYIUX.

[osonbHO nonyngapHa peanusaumsa [locpedHuka Npu NOMOLLM
Habnwdamens. Mpu 3ToM 06beKT nocpeaHnka ByaeT BbICTYyNaThb
n3paTteneM, a BCe OCTaNbHble KOMMOHEHTbI CTaHYT NOANUCYMKA-
MW M CMOTYT AMHAMUYECKM CNefuTb 33 COObITUAMM, MPOUCXO-



AaunMm B nocpeaHuke. B stom cnydae TpygHO NOHATb, YEM XKe
oTiMyatoTca oba naTTepHa.

Ho llocpedHuk vmeeT n opyrue peanusaumm, KOrga otaesbHble
KOMMOHEHTbI XXECTKO NPMBSA3aHbI K 00bEKTY NocpeaHuKa. Takom
KoL BpaA nun ByaeTt HanoMuHatb Habirwdamens, HO BCE e 0CTa-
HeTcs [TocpeOHUKOM.

Hanpotus, B cnyyae peanusauuu nocpenHuKa C MOMOLLbHO
Habnwdamens npencTaBMM TaKy NporpaMMy, B KOTOPOM Kax-
[bli KOMMOHEHT CUMCTEMbI CTAHOBUTCS M3aaTeneM. KOMMNOHEHTbI
MOryT NOAMMCbLIBATLCA APYr Ha Apyra, B TO XXe BpeMs He npu-
BSI3bIBAsICb K KOHKPETHbIM KnaccaM. MNporpamma byaeT coctosaTb
13 uenomn cetu Habnwdamened, He UMeN LEHTPaNbHOIO 0bbek-
Ta-llocpedHuka.



Takxe uzsecmeH Kak: State

CocTosiHMe — 3TO NOBeAEHYECKMI NATTEPH MPOEKTUPOBAHMUS,

KOTOpbIA  MNO3BONSET O0ObekTaM  MeHsATb NOBedEeHME B

3aBUCMMOCTM  OT CBOEro COCTOSIHMSA. M3BHe co3paétcs
BNeyYyaT/IeHME, YTO M3MEHUNCA KNacc obbekTa.



@ Mpobnema

I'IaTTepH CocTosiHME HEBO3MOXHO pacCMaTpuBaTb B OTPbIBE OT
KOHLENLUMM MallMHbI COCTOSIHUMI, TaKXKe M3BECTHOM Kak cmelim-
MAWUHA UNV KOHEYHbIU agmomam.

Q—0

KoHeuHwbili asmomam.

OCHOBHas uaea B TOM, YTO MPOrpaMMa MOXET HaxXxOAMUTbCA B
OAHOM U3 HECKOIbKMX COCTOSAHWI, KOTOPbIE BCE BPEMS CMEHSAIOT
apyr apyra. Habop 3TMX COCTOAHMIM, @ TakxKe NepexoioB Mexay
HUMM, NpeaonpenenéH u koHeyeH. Haxoascb B pasHbiX COCTOSA-
HUAX, NPOrpaMMa MOXET Mo-pa3HOMY pearnpoBaTb Ha OAHM U
Te e cobbITus, KOTOPbIE MPOUCXOAAT C HEM.

TakoM noaxod MOXHO MPUMEHWUTb U K OTAENbHbIM OObEKTaM.
Hanpumep, 06bekT [okymeHT MOXET NPMHUMATb TPU COCTOSI-
HUSA: YepHoBuk , Mopepauus MWAM OnybnukosaH . B Kaxkaom u3
3TUX COCTOSIHMM METO[L onybnukosath OyaeT paboTaTb nMo-pas-
HOMY:


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82

n3 YEPHOBUKA OH OTNPaBUT OOKYMEHT HAa MOAEPaLMUIO.

n3 mMoaepaunn — B ny6m4|<au,mo, HO Npwn ycsioBuK, 4YTO 3TO CAE-
nan aaMUHUCTPATOP.

B OI'IY6J'IMKOBE|HHOM COCTOAHMK METOAO HEe 6yu,eT nenatb H1U4ero.

-
—~——
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Ony6nunkoBaH My6nukauus
nosb30BaTeNieM OTK/IOHEHa

My6nukauus Ony6nunkoBaH

\
npocpoyeHa % M afIMMHOM
oaepaums
= :ﬂ -

My6nukaums
onobpeHa

-
—
—

=)

Bo3MoxHble cocmosiHus 00KyMeHma u nepexoosl Mexdy HUMU.

MaluMHy COCTOSIHWMIA Yalle BCEro peanusyroT C NMOMOLLb MHO-
XXEeCTBA YC/I0BHbIX onepatopoB, if nubBO switch , KOTOpble
NPpOBEPSIOT TEKYLLEE COCTOAHME 0ObEKTA U BbIMOMHAOT COOTBET-
CTBYyIOLLEe noBefeHue. HaBepHsKa Bbl ye peannu3oBanu XoTs
Obl OAHY MALUUHY COCTOSIHWI B CBOEM XM3HU, AaXe He 3Has 06
3TOM. Kak HacuYéT BOT TaKOro KoAa, BbIrsAAMT 3HAKOMO?
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class Document is
field state: string
7] ooc
method publish() is
switch (state)
"draft":
state = "moderation"
break
"moderation":
if (currentUser.role == 'admin')
state = "published"
break
"published":
// Do nothing.
break
7l ooc

OcHoBHas npobnemMa TakoM MalUMHbl COCTOSHUIA NPOSIBUTCS B
TOM C/lyyae, eciv B [lokymeHT [00aBUTH el AecsaTOK COCTos-
HWUW. Kaxapin meTon 6yaeT cocTosTb U3 YBECMCTOrO YC/I0BHOMO
onepaTopa, nepebuparoLLero A4OCTyMNHble COCTOAHMUSA. TakoM Koz
KpalHe CNI0XHO noagepxmBatb. Maneriwee naMeHeHMe NOrmKu
nepexofoB 3aCTaBMT Bac nNepenpoBepaTb paboTy BCEX METOAOB,
KOTOpble COAEpP>KaT YyCNOBHbIE ONEePaTOpbl MALUUHbI COCTOSIHUIA.

[yTaHMLa M HarpoOMoOXAeHWe YCNOBUM 0COBEHHO CU/IbHO MpO-
SIBNSIETCA B CTapblX npoekTax. Habop BO3MOXHbIX COCTOSHWA
ObiBaeT TpyAHO nNpefonpenenuTb 3apaHee, NMO3TOMY OHWM BCE
BpeMs 06aBNAKOTCA B NpoLecce 3BONOLMM Nporpammsl. M3-3a
3TOr0 pelleHne, KOTOpoe BbIrSAeN0 NpocTbiM U 3OPEKTUBHBIM



B CaMOM Ha4ane pa3pa60TKM, MOXXET BnocneacTtesnn Ctatb Npo-
ekumen 6onbworo MaKapOHHOI0 MOHCTpPa.

PewieHue

I'IaTTepH CocTosiHMe npennaraeTt Cco3aatb OTAEJIbHbIE KJ1aCChbl
Ona KaXaoro CoCtosaHuAa, B KOTOPOM MOXeT I'Ip66bIBaTb 06b-
€KT, a 3aTEM BbIHECTM TyOda noBegeHNA, COOTBETCTBYHOLWMNE ITUM
COCTOAHUNAM.

Document «interface»
State
- state
+ render

state.render() + render() N publisi?()

+ publish()

+ changeState(state) 4}

]
if (user.isAdmin or user.isAuthor) Draft -
// TokasaTb JOKYMEHT.
-document [T

else
// Tokaszatb oLwnbKy.

+ render() B
if (user.isAdmin) + publish()

document.changeState(new Published(document)) |
else

document.changeState(new Moderation(document))

Lokymenm Oenezaupyem pabomy caoemy
aKkmueHoMy 06beKkmy-coCMosIHUIO.

BmecTo TOro, 4to6bl XpaHUTb KOA BCEX COCTOSIHWM, MepBOHA-
YasibHbIli 06bEKT, HA3bIBAEMbIN KOHMeEKCMoM, ByaeT copepKatb
CCbIIKY HA OAMH U3 06bEKTOB-COCTOSIHMI U AenernpoBatb emy
pabOoTy, 3aBUCALLYHO OT COCTOSIHUS.



bnaropaps Tomy, uTo 06bEKTLI COCTOSHMIA BYAYT MMETb 06K
nHTepdenc, KOHTEKCT CMOXeT AenernpoBatb paboTy cocTosi-
HUIO, He NpMBA3bIBASCb K ero knaccy. loBegeHne KOHTeKCTa
MOXHO OyaeT M3MeHuTb B Nt0OOM MOMEHT, MOAKIUYMB K HEMY
Apyror 06beKkT-COCTOsIHME.

OueHb BaXHbIM HKOAHCOM, OTNINMYAKOLWKMUM 3TOT NMATTEPH OT CTpa-
Ternm, aBngaeTcqa 10, YTO U KOHTEKCT, U CaMU KOHKPETHbIE COCTO-
AHUA MOTYT 3HATb Apyr O Apyre n MHUUMMPOBATb nNepexonbl OT
OAHOIo COCTOAHMA K ApYyromy.

E> AHanorusa us XXusHu

Baw cmaptdoH Benér cebs nmo-pasHoMy, B 3aBMCMMOCTM OT
TEKYLLEro COCTOSAHUA:

« Korpga TenedoH pa3biokMpoBaH, HaxaTue KHOMOK TenedoHa
MPUBOAMT K KAKUM-TO AENCTBUAM.

e Korpa TenedoH 3ab610KMPOBAH, HaXXaTMe KHOMOK MPUBOAMUT K
3KpaHy pa3bnoKMpoOBKMU.

« Koraa TenedoH paspsikeH, HaxkaTue KHOMOK NPUBOAUT K IKpaHy
3apaaKu.



52 CTpykTypa

1
Context «interface»
O———>| State
- state
+ Context(initialState) : 3212;%
+ changeState(state) N

+ doThis() 1
+ doThat() \ H
A ConcreteStates B

this.state = state state.doThis() I —~
state.setContext(this)

+ setContext(context)

Client |[---------- ={+ doThis()
+ doThat()

initialState = new ConcreteState()
context = new Context(initialState) // Kaxpoe coctosiHue MoXeT
context.doSomething() // nepeknYaTb COCTOSHUE
// Tekyliee coctosiHue MOoro 6bITb yxke 4 ) | // B koHTEKCTE.
// U3MEHEHO 06bEKTOM KOHTEKCTa Uau state = new OtherState()
// Ha4anbHOro COCTOSIHMSI. context.changeState(state)

1. KOHTEeKCT XpaHWUT CCbIIKYy Ha OOBLEKT COCTOSIHMS M aenernpyet
eMy 4acTb paboTbl, 3aBUCALLEN OT COCTOAHUM. KOoHTeKCT pabo-
TaeT C 3TUM 06beKkTOM 4Yepe3 obWMi MHTEpPENC COCTOSIHUMN.
KoHTeKCT fomkeH MeTb MeToA, ANS NPUCBAMBAHUS €MY HOBOIO
06beKkTa-CoCTOAHMS.

2. CocrtosiHMe onucbiBaeT 0bwmi MHTEpdenc gnsg BCcexX KOHKpeT-

HbIX COCTOSIHUM.

3. KOHerTHbIe COCTOAHUA pEaNN3YIOT NOoBEAEHUA, CBA3AHHbIE C
Ol'lpe,El,eﬂéHHblM COCTOSIHMEM KOHTeKcTa. MHoraa npmuxoanTca



CO34aBaTh Liefible nepapxmm KnaccoB COCTOAHWUM, 4TOObl 0606-
WUTb AY6NMPYOLLMIA KOA,

CocTosiHME MOXKET UMETb 06PATHYH CCbIIKY HA OObEKT KOHTEK-
cTa. Yepes Heé He ToNbKO yA06HO MOyYaTb U3 KOHTEKCTA HYX-
HYI0 MHDOPMALMIO, HO U OCYLLECTBASTH CMEHY €M0 COCTOSIHUS.

4. W KOHTEKCT, U 06BbEKTbl KOHKPETHbIX COCTOSIHUI MOFYT peLlaTb,
KOr4a U Kakoe cnepylolee coctosHue byaeT BbiopaHo. YTo6bl
nepeKknYnUTb COCTOSIHUE, HYXKHO NoAaTb ApPYron 06bekT-cocTo-
SIHWE B KOHTEKCT.

1 Mcespokop,

Player State
- state O——>| - player

+ Ul, volume, playlist, currentSong

+ State(player)

+ Player() + clickLock()

+ changeState(state) + clickPlay()

+ clickLock() + clickNext()

+ clickPlay() + clickPrevious()
+ clickNext() A

+ clickPrevious()

+ startPlayback()
+ stopPlayback()
+ nextSong() ReadyState PlayingState

+ previousSong()

+ fastForward() | LockedState |
+ rewind()

lpumep uzmeHeHue nosedeHus npouzpsieameris ¢ NOMOULbIO COCMOSTHUU.

B atom npumepe nattepH CocTosiHue nameHseT QyHKLMOHANb-
HOCTb OAHMX M TEX XKe 3/IEMEHTOB YNpaBieHMS MY3blKasbHbIM
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19
20
21
22
23

NpOMrpbIBaTeNeM, B 3aBUCMMOCTM OT TOTO, B KaKOM COCTOSIHUM
HaxXoAMTCA cernyac NpourpbiBaTeNb.

O6bEKT NPOUTPLIBATENS COAEPXKUT OBLEKT-COCTOSIHUE, KOTOPO-
My W [OenervpyeT OCHOBHYH paboTy. V3MeHsis COCTOsIHMS,
MOXHO MEHSTb TO, Kak BeayT cebsi 31eMEeHTbI YnpaBieHus npo-
UrpbIBaTENS.

// 06wmni MHTEeppeinc BCEX COCTOSHUN.
abstract class State is
protected field player: AudioPlayer

// KoHTeKkcT nepepaét cebs B KOHCTPYKTOP COCTOSAHMA, 4TOObI
// cocTosHWe Morno obpawatbCsi K €ro HaHHbM U MeTodaM B
// 6ynyweMm, ecnu notpebyertcs.

constructor State(player) is

this.player = player

abstract method clickLock()
abstract method clickPlay()
abstract method clickNext()
abstract method clickPrevious()

// KOHKpEeTHble COCTOAHUS peanu3yT MeTodbl abCTPakTHOr0 COCTOSHUSA
// no—-csBoemy.

class LockedState extends State is

// TNpwn pa3bnoknposke npourposaTtens C 3abNOKMPOBaHHbLIMU
// KnaBuWaMy OH MOXET MPUHATb OQHO U3 [OBYX COCTOSIHUM.

method clickLock() is
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if (player.playing)
player.changeState(
else

player.changeState(

method clickPlay() is

// Huyero He penaTtb.

method clickNext() is

// Huyero He penaTtb.

method clickPrevious()

// Hunyero He penaTtb.

// KOHKDETHbIe COCTOAHMA CaMu MOTryT MNepeBOOUTb KOHTEKCT B Opyroe

// cocTosHue.

class ReadyState extends State is

method clickLock() is

player.changeState(new LockedState(player))

method clickPlay() is
player.startPlayback(

player.changeState(new PlayingState(player))

method clickNext() is

player.nextSong()

method clickPrevious()

player.previousSong()

new PlayingState(player))

new ReadyState(player))

is

)

is
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class PlayingState extends State is
method clickLock() is
player.changeState(new LockedState(player))

method clickPlay() is
player.stopPlayback()
player.changeState(new ReadyState(player))

method clickNext() is
if (event.doubleclick)
player.nextSong()
else

player.fastForward(5)

method clickPrevious() is
if (event.doubleclick)
player.previous()
else

player.rewind(5)

// TlpourpbeiBaTeNb BbICTYNAaeT B POJIN KOHTEKCTa.
class AudioPlayer is
field state: State

field UI, volume, playlist, currentSong

constructor AudioPlayer() 1is

this.state = new ReadyState(this)

// KOHTEKCT 3acTaBfsieT COCTOfHME pearvpoBaTb Ha
// nonb3oBaTeNnbCKUiA BBOA BMecTo cebs. Peakuus MoxeT ObiTb
// pa3HoN, B 3aBUMCUMOCTM OT TOro, Kakoe COCTOsiHME celyac

// QKTUBHO.
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UI = new UserInterface()

UI.lockButton.onClick(this.clickLock)
UI.playButton.onClick(this.clickPlay)
UI.nextButton.onClick(this.clickNext)

UI.prevButton.onClick(this.clickPrevious)

// Opyrve obbeKkTbl TOXEe [OJSIKHbl MMETb BO3MOXHOCTb 3aMEHATb
// COCTOfiHWE MpOUrpbIBaTENA.
method changeState(state: State) is

this.state = state

// Metombl UI 6ynyT penerupoBatTb paboTy aKTMBHOMY COCTOSHUIO.
method clickLock() is

state.clickLock()
method clickPlay() is
state.clickPlay()
method clickNext()

state.clickNext ()

is

method clickPrevious() is

state.clickPrevious()

// CepBUCHble METOAbl KOHTEKCTA, BbI3bIBAEMbIE COCTOSHUAMMU.
method startPlayback() is
Jf coo
method stopPlayback() is
7 coo
method nextSong() is
/] oos
method previousSong() is
7 coo
method fastForward(time) is
Jf coo



120
121

method rewind(time) is
/) coo

Q= MpumenumocTb

ﬁ Korpa Yy BaC eCTb 06bekT, noBeaeHue KOTOpPOro KapauHazabHO

MeHAeTCqa B 3dBUCUMOCTU OT BHYTPEHHEro CoCtossHuA, I'IpM‘-IéM
TUMOB COCTOSIHUA MHOTO, U UX KOA, 4YaCTO MeHsIeTcs.

MaTTepH npepnaraeT BblIAENUTb B COOGCTBEHHbIE K/acChl BCe
Mons U MEeTOAbl, CBSI3aHHbIE C OMPEeAENEHHbIMU COCTOSIHUSAMMU.
MepBOHaYanbHbI 06LEKT BYAET NOCTOSIHHO CCbINATLCS HA OAMH
13 06LEKTOB-COCTOSIHWUIA, AeNervpys eMy 4acTb CBOeW paboTbl.
[Lns UISMEHEHUsI COCTOSHUS B KOHTEKCT AOCTATOMHO OyaeT noa-
CTaBWUTb APYroit 06bEKT-COCTOSIHME.

Koraa koA knacca cOAep)KUT MHOXECTBO 60/bLUMX, MOXOXUX
APYr Ha Apyra, YC/IOBHbIX OMepaTopoB, KOTOpblie BbiGUpaloT
noBeAeHMs B 3aBMCMMOCTM OT TEKYWMX 3HAUYEHWi nonei
Knacca.

MaTTepH npeasiaraeT MnepemMecTUTb KAaXAYl BETKY TaKoro
YCNOBHOFO ornepaTopa B COBCTBEHHbIM KnacC. TyT e MOXHO
MOCENUTb U BCE MONS, CBA3AHHbIE C AAHHbIM COCTOSAHUEM.

Koraa Bbl CO3HaTeNbHO ucnonb3yete Ta6nuq|-|y|o MallUHY
COCTOSIHUM, NOCTPOEHHYKD Ha YC/NOBHbIX oOnepaTtopax, HO



BbIHY)XXAEHbl MUPUTBLCA C AY6GAMpPOBaAHMEM KOAQ AN MOXOXKMUX
COCTOSIHUM U NEepexonoB.

MatTtepH CoCTOSHWME MO3BONSIET PEanu30BaTb MEPAPXMUYECKYHO
MalUMHY COCTOSIHMM, 6a3uMpyloWyOCs Ha HacnefoBaHuW. Bbl
MOXXETE OTHAC/NEAOBAaTb MOXOXWME COCTOSAHUSI OT O4HOTO POAM-
TENIbCKOTO KNacca M BbIHECTU TyAa BECh AYONMPYIOLWMIA KOp,

LLlaru peanu3sanmum

Onpenenutech € KNAccoM, KOTOpbIN ByaeT urpatb posib KOHTEK-
CTa. OTO MOXeT 6bITb KaK CyLLEeCTBYIOLWMIA KNACC, B KOTOPOM YxKe
eCTb 3aBMCUMOCTb OT COCTOSIHMS, TaK M HOBbIN KNAcc, eCiv Koa,
COCTOSIHMI pa3MasaH No HeCKONbKMUM Kaccam.

Co3parite 06wWmMn MHTEpdenc coctosiHMiM. OH AOMKEH OMUCHI-
BaTb MeToAbl, obwue Ans BCeX COCTOSIHWUMA, OOHApPY>XEHHbIX B
KOHTEKCTe. 3aMeTbTe, YTO He BCE MOoBeAeHMEe KOHTEKCTA HYXHO
NnepeHoCUTb B COCTOSIHME, A TOMbKO TO, KOTOPOE 3aBWUCUT OT
COCTOSIHWUM.

[ng kaxxporo hakTM4eckoro COCTOSIHUS Co34amnTe Knacc, peanu-
3YHOLWKMIA MHTEpdENC cocToaHus. lepeMecTuTe KoA, CBS3aHHbIN
C KOHKPETHbIMU COCTOSAHUSIMU B HYXKHble KNacchbl. B KOHLe KOH-
LLOB, BCE MeToAbl MHTepdeca COCTOSHMUS AOMKHbI ObITb peanu-
30BaHbl BO BCEX KJTACCaX COCTOSAHUM.

an nepeHoce noseaeHNAa N3 KOHTEKCTA Bbl MOXETE CTOJIKHYTb-
C4 C TeéM, YTO 3TO nNoBeaeHNe 3aBUCUT OT NMPUBATHbIX noneu nnm



MeTOAO0B KOHTEKCTa, K KOTOPbIM HeT A0CTyna U3 06bekTa CoCTo-
sHus. CywecTByeT napoyka cnocobos 060MTH 3Ty Nnpobnemy.

CaMbli NpocToM — OCTaBUTb MOBEAEHWE BHYTPU KOHTEKCTa,
BbI3blBas ero u3 obbekta coctosiHusa. C Apyron CTOPOHbI, Bbl
MOXeTe CAenaTb KNacCbl COCTOSHUIM BNOXEHHBIMU B KNACC KOH-
TeKCTa, M TOrAa OHM MOAyyYaT AOCTYN KO BCEM MPMBATHbLIM
4acTaM KoHTekcTa. Ho nocnegHuii cnocob AOCTyneH TONbKO B
HEKOTOpPbIX S3bIKaX MpOrpaMMmMpoBaHms (HanpuMmep, Java, C#).

Co3panTe B KOHTEKCTe none Ans XpaHEHUA 06bEKTOB-COCTO-
SHUMR, A Takxe I'Iy6J'IW—IHbII71 MeTon Ana U3MEeHeHUa 3Ha4dYeHud
3TOro nong.

CTapre MeTOoAbl KOHTEKCTA, B KOTOPbIX HaxoauncA 33aBUCUMbIN
OT COCTOAHMA KoL, 3aMEHUTE Ha BblI30Bbl COOTBETCTBYHOLLMX
METO0B 06bEKTA-COCTOSHUS.

B 3aBMCMMOCTM OT BU3HEC-NOTMKKU, pasMecTUTe Ko, KOTOpbI
nepeknoyaeT COCTOSHME KOHTEKCTa MO0 BHYTPU KOHTEKCTA,
n1B0 BHYTPU KNACCOB KOHKPETHbIX COCTOSHUM.

33 MNpeumywiectsa u HepoCTaTKMU

v

MN36aBnseTr OT MHOXecTBa OO0NbLIMX YCOBHbIX OMnepaTtopos
MaLUMHbI COCTOSIHUNA.

KOHLEHTpMpPYET B OAHOM MEeCTe KOA, CBA3aHHbI C ONpeaenéH-
HbIM COCTOSIHUEM.

Yn powaeT KoA KOHTEKCTA.
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MoxeT HeonpaBaaHHO YC/TIOXHUTL KOA, €C/in COCTOSIHWI Mano u
OHU peaKo MeHAKTCA.

OTHOwEHMS C APYTMMU NATTEPHAMU

Moct, Crpaterua u CoctosiHMe (@ Takxe cnerka v Apantep)
MUMEIOT CXOXME CTPYKTYpPbl KNACCOB — BCE OHM MOCTPOEHbBI Ha
MPUHLMME KKOMMO3ULUKU», TO €CTb AenerMpoBaHuns paboTbl apy-
MM 06beKkTaM. TeM He MeHee, OHU OT/IMYAIDTCS TEM, YTO peLlatoT
pasHble npobnembl. [TOMHUTE, YTO NaTTEPHbI — 3TO HE TOJIbKO
peuenT NOCTPOEHUN KOAA onpeaenéHHbIM 06pa3oM, HO M Onu-
caHue npobnem, KOTopble NpUBENU K AHHOMY peLLeHUH.

CocTosiHMe MOXHO paccMaTpuBaTh Kak HaACTPownky Hag Crpare-
rmei. O6a naTTepHa UCNOJb3YKT KOMMO3MLMIO, YTOBbI MEHSTb
noBefeHMe OCHOBHOIO 00bekTa, generupys paboTty BNOXKEHHbIM
obbekTam-noMowHmkaM. OgHako B Cmpameauu 3T 06bEKTbI He
3HAKT ApYr O Apyre M HWKaK He cBa3aHbl. B CocmosHuu camu
KOHKPETHble COCTOSIHMSA MOTYT NepeK/toyYaTb KOHTEKCT.



CTPATEINA

Takowe ussecmeH kak: Strategy

Crpaterms — 3TO MOBEAEHYECKMIA NATTEPH MPOEKTMPOBAHMUS,

KOTOpbIA OnpefensieT CEMENCTBO CXOXWMX aNroputMOB U

MOMELLAET KaXKAblM U3 HUX B COOCTBEHHbIN KNacc, MOCIE Yero

anropuTMbl  MOXHO B3aMMO3aMEHATb MNpPSAMO BO  BpeMms
MCNONHEHUS NPOrPamMMbl.



@ Mpobnema

Bbl pewnnn Hanncatb MNPUNOXEHUE-HABUIATOP A1 nyTele-
CTBEHHMKOB. OHO [0/MKHO MOKA3blBaTb Kpacueyrw “ yu,o6Hy+o
KapTy, NO3BOJIAOLWYH C NErkocTbo OPpUEHTUPOBATLCA B HE3HA-
KOMOM ropoae.

OpnHoM M3 cambix BOCTPeBOBaHHbIX QYHKUMM ABASNCA MOUCK
“ NpoknafbiBaHWe MappyTos. [pebbiBas B HEM3BECTHOM eMy
ropoge, Nonb3oBaTeNnb LOMKEH MMETb BO3MOXHOCTb YKa3aTb
HAYasbHY TOYKY M MYHKT Ha3HAYeHMUs, 8 HaBUraTop — Npono-
XXUT ONTUMANbHbIN NyTb.

MepBasi Bepcusi BaLIEro HaBuratopa Morna MNpoOKNafblBaTh
MapLIpyT NKLb MO AOPOraM, No3ToMy OT/IMYHO NOAXoAMNa AN
nyTewecTBuii Ha aBTomMobune. Ho, o4eBMAHO, HE BCe €34T B
OTNYCK Ha MawuHe. Mo3ToMy CNeayOLMM LAaroM Bbl A06aBUIM
B HAaBMraTop NpoKnafbiBaHWeE Newmnx MapLipyToB.

LJepe3 HEKOTOpOEe BpeMAa BbIACHWUIIOCb, YTO HEKOTOpPbIE no4un
npeanoynTarT €34MTb MO ropoAdy Ha 06LLEeCcTBEHHOM TpaHC-
nopTe. |-|03TOMy Bbl 006aBMAM “ TaKyo ONuUMKO MpoKagblBa-
HUA NyTH.

Ho v 310 ewé He BCE. B Gamxkanwen nepcnekTnBe Bbl XOTeNn
6bl 4O6aBWTL NPOKNAAbIBAaHWE MapLIPYTOB MO BEOAOPOXKKAM.
A B OTAANéHHOM OyaylleM — MHTEepeCHble MapLpyTbl noceLue-
HWS [,OCTONPUMEYATENbHOCTEN.



Navigator

+ buildRoute(A, B)

Kod Hasuzamopa cmaHosumcsi CAUWKOM pa3dymsiMm.

Ecnv c nonynsapHOCTbIO HaBMUraTopa He Bbi0 HUKaKMX Npobnem,
TO TEXHWMYECKas 4acTb BbI3blBasia BOMPOChl U MEPUOAUYECKYHO
ronoBHyt 60nb. C KaXabiM HOBbIM aNrOPUTMOM KOJL, OCHOBHO-
ro Knacca HaBuratopa ysenuumBanca sasoe. B TakoM 6onbliom
Knacce CTano A0BOJIbHO TPYLHO OPUEHTUPOBATLCS.

JTioboe nsmeHeHne anropMTMOB NOMCKa, Byab TO UCNpaBieHue
6aros unu nobasneHne HOBOro aNropmTMa, 3aTparMBano OCHOB-
HOWM Knacc. JTO MOBbIWANO PUCK CAENaTb OWMOKY, CAy4amHO
3a[eB OCTanbHOM paboTarowmin Koa,.

KpoMme Toro, ocnoxHanacb KoMaHaHas pabota ¢ apyrMMu npo-
rPaMMMUCTaMu, KOTOPbIX Bbl HAHAAM MOC/E YCMEWHOro penusa
HaBuratopa. Bawu uaMeHeHUs Hepeako 3aTparMBanu OLMH U
TOT Xe Kof, CO3[aBasi KOHPAUKTbI, KOTOpble TpeboBanu [onos-
HUTENIbHOTO BPEMEHM HA UX pa3peLleHue.

PewieHue

MNattepH Crpaterua npennaraeT onpeaenntb CEMENCTBO CXOXKMX
aNropuTMOB, KOTOPbIE YaCTO M3MEHAKTCS MAU PaCLUMPAKOTCS, U



BbIHECTM UX B COOCTBEHHbIE KNACChl, HA3bIBAEMbIE cmpameeus-
Mu.

BmecTto Toro, 4tobbl M3HAYaNbHbIN KNACC CaM BbINOAHSAA TOT UK
WHOM anropuTM, OH ByAeT urpatb posb KOHTEKCTA, CCbINASCh Ha
OLHY U3 CTpaTerui u genervpys em BbinosHeHne pabotbl. YTobbl
CMEHWUTb anroputM, Bam ByaeT AOCTaTOYHO MOACTABUTb B KOH-
TEKCT Apyroi 06bekT-cTpaTeruio.

BaxkHo, uTOObI BCE CTpaTerMm wuMenu obwmui uHTepdenc.
Mcnonb3ys 3TOT nHTEpdEnc, KOHTEKCT OyaeT He3aBMCUMbIM OT
KOHKPETHbIX KNaccos cTpaterni. C Apyroi CTOPOHbI, Bbl CMOXe-
Te U3MeHNTb U [00aBNATb HOBblE BMAbI aNTOPUTMOB, HE TPOras
KOO, KOHTEKCTa.

Rayioatol «interface»
-routeStrategy ~ |K>——=> RouteStrategy
+ buildRoute(A, B) + buildRoute(A, B)
route = routeStrategy.buildRoute(A, B) i' """"" E' """"" !
! H
Road i PublicTransport
Strategy i Strategy
i
Walking
Strategy

Cmpameeuu nocmpoeHusd nymdu.

B Hawem npumepe Kaxnapl anroput™M nomcka nyTn nepeemer
B CBOM COOCTBEHHbIM Knacc. B 3tmx knaccax 6ypet onpepe-
NEH NUWb OOMH MEeToA, NPUHUMAIOLWMI B MapaMeTpax Koopam-



HaTbl Ha4yana M KOHUA NyTW, a BO3BPaLLALWMIA MACCMB TOUYEK
MapLipyTa.

XoTs KaxAabln Knacc byaeT npoknaabiBaTb MapLUpyT NO-CBOEMY,
[ANS HaBuratopa 3T0 He 6yaeT UMeTb HMKAKOro 3HauyeHus, Tak
Kak ero paboTta 3ak/o4aeTcs TONbKO B OTPUCOBKE MapLipyTa.
HaBuraTopy A0CTaTOMHO NOAATL B CTPATErMU0 AaHHbIE O Havane
M KOHLe MapLupyTa, 4ToObl NOYYNTb MACCUB TOUEK MapLIpyTa B
OroBopéHHoM dopMarte. Knacc Haguratopa 6yaeTt uMeTb MeToz
[N19 YCTAHOBKM CTpaTermm, N03B0oSs U3MEHSTb CTPATErunio nomc-
Ka MyTM Ha neTy. Takow MeToa NPUroaMTCS KJMEHTCKOMY KOAy
HaBMraTopa, HanpuMMep, NepekyaTeNaM TMMNOB MapLIPYTOB B
NnoJib30BaTeNbCKOM MHTepdence.

E> AHanorusa us XXusHu
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Paznu4Hble cmpameauu nonadaHus 8 asponopm.

Bam HYXXHO ,El,06paTbCﬂ 00 a3ponopTta. MOXHO foexaTb Ha aBTo-
6yce, TaKCU Unun Benocunene. 34ecb BUA TpaHCNOPTa ABJIAETCA



CTpaTermeﬁ. Bbl BbI6MpaETe KOHKPETHYK CTpaTernio B 3aBUCU-
MOCTU OT KOHTEKCTa — Halnyng oeHer nam BpeMeHun oo OTNéTa.

52 CTpykTypa

Context . 12
«interface»
- strategy O—s Strategy
+ setStrategy(strategy) + execute(data)
+ doSomething() A
]
]
strategy.execute() H
4 ConcreteStrategies -‘Z\
Client [----- >

+ execute(data)
str = new SomeStrategy() T

context.setStrategy(str)

context.doSomething()
5)/..

other = new OtherStrategy()

context.setStrategy(other)

context.doSomething()

1. KOHTEKCT XpaHWT CCbiIKYy Ha OObeKT KOHKPEeTHOM CTpaTeruw,
paboTas ¢ HUM Yepe3 obwmit MHTepdenc CTpaTerm.

2. Crparerus onpenensiet uHTepdeinc, obwmuin s Bcex Bapualmi
anroputma. KOHTeKCT ncnonb3yeTt 3TOT MHTepdenc ons Bbi30Ba
anropuTMa.



[lng KOHTeKCTa HeBaXHO, Kakasg MMEHHO Bapuaums anropuT-
Ma OyaeT BblbOpaHa, Tak Kak BCE OHW MMEKT OAMHAKOBbIM
HTEepdenc.

KOHerTHbIe CTpaterMm peaan3yroT pasiMyHbleé Bapuauunm
aIropnT™ma.

Bo BpeMA BbIMOJIHEHNA MPOrpaMMbl KOHTEKCT NOJTy4a€T Bbl30BbI
OT KIMEHTA U OENETUPYET UX 06'beKTy KOHerTHOVI CTpaTermnu.

KnueHT nonxeH co3aaTb 06beKT KOHKPETHOM CTpaTerMu u nepe-
[aTb €ro B KOHCTPYKTOP KOHTeKCTa. KpoMe 3Toro, KAMEHT fon-
XEH WMETb BO3MOXHOCTb 3aMeHWTb CTPATErMI0 Ha JIeTy,
ncnonb3ys cettep. bnarogaps aToMy, KOHTEKCT He BYAET 3HATh O
TOM, Kakasi MMEHHO CcTpaTerus ceiyac BbibpaHa.

MceBpokop,

B 3TOM npuMepe KoHTeKCT ncnonb3yet Crpateruto An9 BbINos-
HEeHUs TOM UM MHOW apudMeTMYECKOM onepaLmu.

// 06wmni MHTeppenc BCeX CTpaTerun.
interface Strategy is

method execute(a, b)

// Kaxpmas KOHKpeTHas cTpaTerus peanusyeTt obwuin nHTepdeic cBouM
// cnocobom.
class ConcreteStrategyAdd implements Strategy is

method execute(a, b) is
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return a + b

class ConcreteStrategySubtract implements Strategy is
method execute(a, b) is

return a - b

class ConcreteStrategyMultiply implements Strategy is
method execute(a, b) is

return a x b

// KoHTekcT Bcerpa paboTaeT co cTpaterusmMum yepes obwuin
// vHTep¢penc. OH He 3HaeT, Kakas MMEHHO CTpaTervs emy nopaHa.
class Context is

private strategy: Strategy

method setStrategy(Strategy strategy) is
this.strategy = strategy

method executeStrategy(int a, int b) is

return strategy.execute(a, b)

// KoHKpeTHas cTpaTterus Bblbupaetcs Ha 6onee BbLICOKOM YpOBHE,
// Hanpumep, KOHQUIypaTOpOM BCEro MPUIIOXEHUsS. [OTOBbIN 0OBbEKT—
// cTpaTerusa nopgaétcsa B KIAMEHTCKUM 0O0beKT, a 3aTeM MoXeT ObiTb
// 3aMeHEH [Opyrow ctpateruven B nwbOM MOMEHT Ha feTy.
class ExampleApplication is
method main() is

// 1. Co3p0aTb OOBLEKT KOHTEKCTa.

// 2. MonyunTb nepsoe 4ymucno (nl).

// 3. MonyunTb BTOpOe 4ucno (n2).

// 4. TonyunTb Xenaemyw onepauuio.

// 5. 3aTeMm, BblbpaTb cTpaTeruio:
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if (action == addition) then

context.setStrategy(new ConcreteStrategyAdd())

if (action == subtraction) then

context.setStrategy(new ConcreteStrategySubtract())

if (action == multiplication) then

context.setStrategy(new ConcreteStrategyMultiply())

// 6. BbiMONHWUTbL OnNepauui C MNOMOWbI CTpaTeruu:

result = context.executeStrategy(nl, n2)

// 7. BbiBECTM pe3ynbTaT Ha 3KpaH.

Q= MpumenumocTb

'}ﬁ' Koraa Bam HY>XHO MCNOJ1Ib30BaTb pa3Hblie BapuaunU KaKOro-t1o

Y

aroputMa BHyTpu ogHOro obbekTa.

CTpaTerms no3BONSET BapbMpoBaTb MOBeAeHME OObeKTa BO
BPEMS BbIMOMHEHWS MPOrpamMMbl, MOACTABAAS B HEr0 pasnmy-
Hble OObEKTbI-NOBeAeHMA (HanpuMep, OTiMYalolmecs GanaH-
COM CKOPOCTU M NoTpebieHns pecypcos).

Korpa Y BaC €CTb MHOXXeCTBO NMOXO0XXUX KJ/laCCoB, OT/IMHAIOLLUX-
CA TOJIbKO HEKOTOPbLIM NoBeAeHUueM.

CTpaTeFMﬂ no3BondeTr BbIHECTM OT/IMHaKOLWEeECA noBedEHME B
OTAENIbHYKO MEPAPXUIKO KNACCOB, a 3aTEM CBECTU NepBOHAYallb-



Hbl€ KNaCCbl K O4HOMY, CAENaB nNoBeaeHUeE 3TOro KsiacCa HacTpa-
MBAEMbIM.

Korga Bbl He x0TUTE O6HaXaTb AeTanu peannsauumn aaropurt-
MOB ANa Apyrux Knaccos.

Crpatervna no3sonsieT U30AMPoBaTb KOA, AaHHbIE U 3aBUCUMO-
CTW aNropMTMOB OT APYrMxX 0ObeKTOB, CKPbIB 3TN AETaNM BHYTPU
KNacCoB-CTpaTerunmn.

Korpa pa3/indHblie Bapuauuu aaroputrMoB peasim3oBaHbl B BUAe
pa3BeCcUMCToro ycjioBHOro oneparopa. Kaxxpas BeTka Takoro
onepartopa npeacrasasgeTr coboi Bapuauuio aaroputma.

CTpaterMs nomewaeT KaxAyw nany Takoro onepatopa B
OTAENbHbIN KNacc-CTpaTernio. 3aTeM KOHTEKCT MofyyaeT onpe-
LENEHHbIN 0ObeKT-CTpaTernio OT KJIMEHTA M Oenerupyer emy
paboty. Ecan BApyr NOHafobUTCS CMEHUTb anropuTM, B KOH-
TEKCT MOXHO NOAATb APYryk CTpaTeruio.

LLlaru peanu3saumum

Onpenenute anropuTM, KOTOPbIM MOABEPXEH YACTbIM U3MEHe-
HMaM. Takke NOAOMAET aNrOpUTM, UMEIOLLMIA HECKObKO Bapua-
UMM, KOTOPble BbIBUPAKOTCS BO BPeMS BbINOAHEHUS MPOrPaMMbil.

Co3panTte nHTepdenc cTpaterni, ONUCbIBaOWMIA 3TOT aITOPUTM.
OH ponxeH ObITb 06WMM 419 BCEX BAPMAHTOB anropmTma.



lNomecTuTe BapMaLmMm anroputMa B COBCTBEHHbIE KNACChl, KOTO-
pble peanusyoT 3TOT MHTepdencC.

B knacce KoHTekcTa co3pante none ANng XpaHeHUs CCbUTKU Ha
TeKylWwmMi 0BbekT-CTpaTernio, a Takxke Meton Ans eé u3MeHe-
Hus. Y6eamTecb B TOM, YTO KOHTEKCT paboTaeT € 3TUM 06BbEKTOM
TONbKO Yepe3 0bwmi nHTepdenc cTtpaTermm.

KnuneHTbl KOHTEKCTA A0MKHbI MOAAaBaTb B HEro0 COOTBETCTBYHO-
WM 0ObEKT-CTPATErMIO, KOrAa XOTHT, YTOObI KOHTEKCT BEN cebs
onpenenéHHbIM 06pasom.

33 MNpeumywiectBa u HepoCTaTKMU
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ropﬂl—laﬂ 3dM€Ha a/IrldopuUTMOB Ha NETY.
M3om4pyeT KOO U AaHHbIE a/ITOPUTMOB OT OCTaJIbHbIX K/1aCCOB.
Yxopn, oT HacnefoBaHUS K AenernpoBaHuto.

PeanusyeT npuHyun omkpelimocmu/3akpsimocmu.

YcnoxHser nporpamMmy 3a CYET AOMNONHUTENbHbIX KNACCOB.

KNMeHT OOoMKeH 3HaTb, B YEM COCTOMT pasHMLA Mexay cTpaTe-
rMAMM, YTOBbI BbIOPATb MOAXOAALLYHO.

OTHOwEHMS C APYTMMU NATTEPHAMU

Moct, Crpaterua u CoctosiHMe (@ Takxe cnerka v Apantep)
MUMEIOT CXOXME CTPYKTYpPbl KNACCOB — BCE OHM MOCTPOEHbBI Ha
MPUHLMME KKOMMO3ULUKU», TO eCTb AenerMpoBaHuns paboTbl aopy-
MM 06bekTaM. TeM He MeHee, OHU OT/IMYAIOTCS TEM, YTO peLlatoT



pa3Hble Npobaembl. MMOMHUTE, YTO NATTEPHbI — 3TO HE TONbKO
peLenT NoCTPOeHUs Koaa onpeaenéHHbIM 06pa3oM, HO U Onu-
caHue npobneM, KoTopble NPUBENU K JaHHOMY PELLEHMIO.

KomaHpa u CTpaTerMSI MOXOXXKN MO AYyXY, HO OTINMYAKOTCA MacC-
lWTaboMm u NPUMEHEHUNEM!

o KomaHOy Mcnonb3yoT, 4Tobbl NpeBpaTUTb Ntobble pasHopoa-
Hble OeiCcTBMA B 06bekTbl. [MapaMeTpbl onepauuu npespa-
wawTca B nong obbekTa. JTOT 0ObEKT Ternepb MOXHO
NOTMPOBaTb, XPaHWUTb B UCTOPUM AN OTMEHDI, NEpeaaBaTh BO
BHELUHWE CEPBUCHI U TaK Aanee.

o C apyroi ctopoHbl, Cmpameaus onucbiBaeT pasHble Cnocobbl
MPOM3BECTM OAHO M TO Xe AeiCTBUE, NO3BONAS B3anMo3aMme-
HATb 3TW CNOCO6bl B KAKOM-TO 0OBLEKTE KOHTEKCTA.

Crpaterus MeHsieT noBefeHMe 0bbekTa «M3HYTpU», a Jekopa-
TOP M3MEHSIET €0 KCHAPYXMY.

LIa6noHHbIN MeToA, UCNONb3yeT HAacneno0BaHWe, YToObl paclun-
pATb YacTu anroputma. Crpaterua MCnonb3yeTt AefermpoBaHume,
4TOObl U3MEHSTb BbIMNOMHAEMbIE aNrOpuUTMbl Ha nety. LLabaok-
HbIl Memo0d paboTaeT Ha YpoBHe knaccoB. Cmpamezus No3BONA-
€T MEeHSTb NOTUKY OTAENbHbIX 0OBEKTOB.

CocTosiHMe MOXHO paccMaTpuBaTh Kak HaACTPownky Hag Crpare-
rmei. Ob6a naTTepHa UCNOJb3YKT KOMMNO3MLMIO, YTOBbI MEHSTb
noBefeHMe OCHOBHOIO 00bekTa, genermpys paboTty BNOXKEHHbIM
obbekTam-noMowHmkaM. OgHako B Cmpameauu 3T 06bEKTbI He
3HAT ApYr O Apyre M HWKaK He cBa3aHbl. B CocmosHuu camu
KOHKPETHble COCTOSHMSA MOTYT NepeK/toyaTb KOHTEKCT.



IUABJIOHHbI
METOJ

Takxe uzeecmeH kak: Template Method

LLabnoHHbIW MeTOA — 3T0 MOBEAEHYECKMM  MaTTEepH

NMPOEKTMPOBAHUS, KOTOPbIA OMNpeaensieT CKeneT anropuTma,

nepeknanpiBas OTBETCTBEHHOCTb 33 HEKOTOPble ero LarM Ha

nogknaccol. NatTepH nNo3Bonser nogknaccaM nepeonpenenstb
warn anropmMTMa, He MeHss ero obuiern CTpyKTypbl.



@ Mpobnema

Bbl nuwete nporpammy gns gata-MarkHUMHIA B OPUCHBIX LOKY-
MeHTax. lonb3oBaTtenn ByayT 3arpyxaTb B Heé OOKYMEHTbl B
pa3Hbix ¢opmartax (PDF, DOC, CSV), a nporpaMMa [0/mKHA
M3BNEKATb U3 HUX NONE3HYI0 MH(OPMALMIO.

B nepBoit Bepcum Bbl OrpaHUuMIMCb Toibko obpabotkon DOC-

dannos. B cnenyowen Bepcun pobasunu nopaepxky CSV. A
yepes mMecsL npukpyTuan paboty ¢ PDF-pokymeHTamu.

oo = &

DocDataMiner CSVDataMiner PDFDataMiner

+ mine(path)
file = openFile(path)

+ mine(path)
file = openFile(path)

+ mine(path)
file = openFile(path)

rawData = extractDocData(file)
data = parseDocData(rawData)
analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)

rawData = extractCSVData(file)
data = parseCSVData(rawData)
analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)

DATA

rawData = extractPDFData(file)
data = parsePDFData(rawData)
analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)

Knaccel 0ama-maliHuHza codepxam MH020 Oy6aUpPO8aHUS.

B kakon-To MOMEHT Bbl 3aMeTWNM, YTO KOA BCeX TPEX Knac-
CcoB 06pabOTKM AOKYMEHTOB XOTb M OT/IMYAETCS B YacTu pabo-
Tbl C Hannamu, HO coaepkaT AOBOMbHO MHOMO OBLWero B 4acTu



CaMOro M3BneYeHus AaHHbIX. bbino 6bl 340p0OBO n3baBuTCs OT
I'IOBTOpHOl71 peannsaunn anropuTtMa n3snevyeHna JaHHbIX B KaX-
OOM M3 KNnaccos.

K Tomy e ocTtanbHOM Kopn, paboTarowmin ¢ obbekTaMu 3TUX
KN1aCCoB, HAMOMHEH YC/IOBUSMM, MPOBEPSOLWMMY TUN 06paboT-
YyMKa nepep Hayanom paboTbl. Becb 3TOT KOA MOXHO YNPOCTUTD,
eC/In CNUTb BCe TpM KJlacca BOeAMHO b0 CBECTU MX K 0beMy
HTEpdency.

PewieHue

MattepH WabnoHHbIM MeToa npeanaraeT pa3duTb aifOPUTM Ha
noCnefoBaTeNlbHOCTb LWAroB, ONMCaTbh 3TU Warn B OTAENbHbIX
MeTOAAaX WU Bbi3blBaTb UX B OAHOM wab/soHHOM MeToAe Apyr 3a
LpYyrom.

JTO NO3BOAMT MOAKNAccaM nepeonpenendartb HEKOTOpPbIE LWaru
aIfopnUT™Ma, 0CTaBNAaa 6e3 M3MeHeHun ero CTPYKTYpY U OCTallb-
Hbl€ Warn, KOTopble And 3TOro nogKnacca He Tak BaXXHbl.

B Hawem npumepe C Oata-MankHUMHIOM Mbl MOXEM CO34aTb
06wWwmin 6a30BbIM KNacc gns BCcex TPEX anropuTMoB. JTOT Knacc
Oyner coctoaTb M3 WabnoHHOro MeToAa, KOTOpbI NocnenoBa-
TeNIbHO BbI3bIBAET Warn pa3bopa AOKYMEHTOB.

[Ona Havana warM wWabnoHHOrO MeToAa MOXHO caenatb
a6CTpaKTHbIMM. N3-3a 3TOro BCE NOAKAACCHI AOMKHbI 6y,D,YT pea-
NIM30BaTb KaXAblA M3 LIAroB no-cBoOEMY. B Hawem cny4vae BCe



noakKnaccbl U TaK CcoAepXXaT peasim3aumio KaXxaoro M3 Lwaros,
MO3TOMY HMYETO OONOMHUTENIbHO AENATb HE HYXHO.

DataMiner file = openFile(path)
rawData = extractData(file)
data = parseData(rawData)

- , analysis = analyzeData(data
HaGrore wemoo 4< + mine(path) sendyReport(an:lysiS) o

+ openfFile(path) closeFile(file)

+ extractData(file)

Lazu +

+ analyzeData(data)
sendReport(a i

+ closeFile(file)

AF

PDFDataMiner

Uaeu ¢ peanusayueli
no yMon4yaHuro.

+ openFile(path)
+ extractData(file) Kop pabotbl ¢ popmatom PDF.
+ parseData(rawData)
+ closeFile(file)

LLlabnoHHbIl Memod pa3busaem an2opumm HaA wWazu, N0380/55
nooknaccam nepeonpedenums HeKomopble U3 HUX.

[o-HacTosWweMy BaxHbIM SIBNSETCA Cnefyrolwmin 3tan. Tenepb
Mbl MOXEM ornpefenuTb obLiee ANns BCeX KNAaCCOB NoBeaeHue U
BbIHECTW €ro B cynepknacc. B Hawem npuMepe warn otkpbITUS,
CYMTbIBAHMS M 3aKPbITUS MOTYT OT/IMYATLCA ANS Pa3HbIX TUMOB
[OKYMEHTOB, NMO3TOMY OCTAHYTCS abCTPaKTHbIMU. A BOT OAMHaA-
KOBbIM ANS BCEX TUMOB AOKYMEHTOB KO, 06paboTku AaHHbIX
nepeeneT B 6a30BbIl Knacc.

Kak BuamTe, y Hac nonyymnoch ABa BMAA LLArOB: dbCmpakmHbie,
KOTOPble KakAblii NOAKNACC 0053aTeNbHO AO/KEH peann3oBaTh,



d TakKXe Warn ¢ peaﬂu3auueu no ymMo/4aHuk, KOTopble MOXHO
nepeonpenendtb B noaknaccax, HoO He 0b6s13aTenbHo.

Ho ecTb 1 TpeTui TMn WwaroB — xyKu: X He 0b6sa3aTenbHO nepe-
onpenenstb, HO OHM He COAEPXAT HUKAKOro KOAA, BbIrMaas Kak
0bbluHble MeToAbl. LLIabnoHHbIM MeTon ocTaHeTcsi pabouumm,
[aXe eCNu HU OfAMH MOAKNACC He nepeonpenenuT TaKoMm Xyk.
OpHako, XyK Aa€éT noakKnaccaM AOMNONHUTENbHbIE TOYKU «BK/K-
HWBAHMS» B LWABNOHHbIA METOA.

G AHanorus s XXusHu
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lpoekm munogozo doma Mo2ym HeMHO0e0o U3MeHUmMms no
MEeJIaHU KiueHma.

CTpouTeNn WCMONb3YKT MNOAXOL, MOXOXMI Ha LWaBMOHHbIN
METOZ MPpU CTPOUTENLCTBE TUMOBLIX LOMOB. Y HUX €CTb OCHOB-
HOWM apXUTEKTYPHbIM NPOEKT, B KOTOPOM pacnucaHbl Waru cTpo-



WTENbCTBA: 3a/MBKA (DYHAAMEHTA, NMOCTPOIKa CTEH, NEPEKPLITUE
KpbILWK, YCTAHOBKA OKOH M Tak aanee.

Ho, HECMOTPA HA CTAaHOAPTU3aAUUKO KaXKAOro 3tana, CTponuTenn

MOTYyT BHOCWUTb HebonblMe U3MEHEHUS Ha NOOM M3 3Tanos,
4TOObI CAENaTb AOM YYTOUKY HEMOXOXMM Ha Apyrue.

52 CTpykTypa

1 AbstractClass step1()
if (step2() {
step3()
+ templateMethod() }
+ stepl() else {
+ step2() step4()
+step3() }
+ step4()

A
| |

ConcreteClass1 2 ConcreteClass2

+ step3() + stepl()
+ step4() + step2()
+ step3()
+ step4()

1. AGCTpaKTHbIM Knacc onpefensier warn aaroput™Ma u COAepXKUT
WabNoHHbIM MeToA, COCTOSALWMM U3 BbI30BOB 3TUX Waros. Laru
MOryT ObITb KaK abCTPaKTHbIMMK, TaK U COAEpXaTb peann3aumio
MO YMONYAHMIO.



2. KoHKpeTHbIit Knacc nepeonpenensier HekoTopble (Mnu BCe)
warn anroputMa. KoHKpeTHble KNaccbl He NepeonpeaenstoT caM
WabNOHHbIN METOA,

1 Mcespokop,

B atom npumepe Wa6noHHbIM MeTOA MCNONb3YeTCs Kak 3aro-
TOBKa AN CTAHAAPTHOrO MCKYCCTBEHHOrO MHTENNeKkTa B npo-
cTon wurpe-ctpaterun. [ns BBefeHMS B WIPy HOBOM pachl
[OCTaTOYHO CO34aTb NOAKNACC U peann3oBaTb B HEM HepocCTa-
owme MeToabl.

GameAl

+ takeTurn()

+ collectResources()

+ buildStructures()

+ buildUnits()

+ attack()

+ sendScouts(position)
+ sendWarriors(position)

OrcsAl MonstersAl

+ buildStructures()

+ buildUnits()

+ sendScouts(position)
+ sendWarriors(position)

+ collectResources()

+ buildStructures()

+ buildUnits()

+ sendScouts(position)
+ sendWarriors(position)

llpumep Knaccoe UcKyccmeeHH020 UHMENNEKMA ons npocmou uzpsi.

Bce pacbl urpbl 6yoyT copepxkaTb MPUMEPHO TaKWMe Xe TuMbl
IOHUTOB M CTPOEHMI, NO3TOMY CTpyKTypa MW BypeT oamHako-
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BOM. HO pasHble pacbl MOryT No-pa3HOMY peann3oBaTb 3TU
warn. Tak, Hanpumep, OpKW OyayT arpeccMBHeW B aTake,
noam — bonee akTMBHbI B 3aliMTe, @ AUMKME MOHCTPbl BoobLLe
He ByayT 3aHMMATbCS CTPOUTENLCTBOM.

class GameAI is

// WabnoHHbIM MeTon ponxeH ObiTb 3agaH B 6a3oBoM knacce. OH
// COCTOWT U3 BbI30BOB METOLOB B OnpefesiéHHoM nopanke. Yauwe
// BCEro 3Tu MeTodbl ABMAATCA WaramMum HeKoero anropuMTMa.
method turn() is

collectResources()

buildStructures()

buildUnits()

attack()

// HekoTopble M3 3TUX METOOOB MOryT ObiTb peann3oBaHbl MpsSMO B
// 6a30BOM Knacce.
method collectResources() is
foreach (s in this.builtStructures) do
s.collect()

// A HekoTopble MOryT ObiTb MOSHOCTbI abCTPaKTHBLIMM.
abstract method buildStructures()
abstract method buildUnits()

// KctaTtu, wabnoHHbIX METOOOB B KJlacCe MOXET ObiTb HECKOJIbKO.
method attack() is
enemy = closestEnemy()
if (enemy == null)
sendScouts(map.center)

else



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

sendWarriors(enemy.position)

abstract method sendScouts(position)

abstract method sendWarriors(position)

// TopkKnaccbl MOryT NpefoCcTaBNATb CBOW peanu3aluio Wwaros
// anropuiMa, He U3MEHS caM WabJsioHHbIA MeTof.
class OrcsAI extends GameAI is
method buildStructures() is
if (there are some resources) then

// CTpouTb ¢epMbl, 3aTeM Bapaku, a NOTOM UUTapeEnb.

method buildUnits() is
if (there are plenty of resources) then
if (there are no scouts)
// TloctpouTb paba v pobaBuTb B rpynny
// pa3BeOyYnKOB.
else
// TlocTpouTb MexoTuHua M pobaBuTb B rpynny

// BOWHOB.

[/ «u

method sendScouts(position) is
if (scouts.length > @) then

// 0TnpaBuTb pa3BeNYMKOB Ha MNO3ULUI.

method sendWarriors(position) is
if (warriors.length > 5) then

// O0TnpaBuTb BOWHOB Ha MO3ULMI.



59 // TlopKnacckl MOTYT He TOJIbKO peaniM30BbiBaTb abCTpaKTHble wWaru, HO
60 // w nepeonpepenaTb Waru, yxe peanu3oBaHHble B 6a30BOM Knacce.

61  class MonstersAI extends GameAI is

62 method collectResources() is
63 // Hudyero He penatb.

64

65 method buildStructures() is
66 // Hwnyero He penaTtb.

67

68 method buildUnits() is

69 // Hnyero He penaTtb.

Q= MpumenumocTb

-ﬁ[— Korga noaknaccbl A0/MKHbI paclumpaTb 6a30Bblii aATOPUTM, He
MEeHSIS ero CTpyKTypbl.

% LLlabnoHHbIM MeTon MO3BONSIET MOAKIACCAM pacWMpsATb onpe-
[eNéHHble LWarM anropMTMa Yepes HacneooBaHWE, HE MEeHSss
npu 3TOM CTPYKTYpy anropmutMoB, OObsiBIEHHYD B 6a30BOM
Knacce.

‘]i[’ Korpa Y BaC eCTb HECKOJIbKO K/1aCCoB, Ae/laloWnX OAHO U TO XKe
C He3HAYUTENbHbIMUK OTAMYUAMU. Ecnu Bbl peaaKTupyete oauH
Knacc, TO NpUuxoanTCcss BHOCUTb TaKKUe XKe NMpaBKU U B OCTaJIbHble
Knacchbl.

% MaTTepH wWabnoHHbIM MeToA NpegnaraeT Co34aTh A9 NOXOXKMUX
KnaccoB obwui cynepkiacc  obopMuTb B HEM MNaBHbIW anro-



puUT™ B BMAE LWAros. OTnnyarowmecs warn MOXHO nepeonpeage-
JINTb B NoAKJ1IaCCax.

JTO NO3BONUT Y6paTb ILI,YGJ'II/IDOB&]HI/IE KOOa B HECKOJIbKUX Knac-
CaX C NMOXOXXUM noBeaeHnem, Ho OTIMYakLWKMXCA B AETANAX.

LLlaru peanu3sanmum

M3yunte anroput™M u nopymamTte, MOXHO i1 €ro pasdbuTb Ha
warn. MNpuknHbTe, KakMe warn ByayT CTaHAAPTHbIMU ANS BCEX
BapuaLMii anropuTMa, a Kakue — M3MEHSHOLLMMUCS.

CospanTte abcTpakTHbIM 6a3oBbiM knacc. Onpenenute B HEM
WabNOHHbIA METOA. ITOT MeToA, AOMKEH COCTOATb M3 Bbi30BOB
WaroB anroputma. VMMeeT CMbICN caenatb WabNOHHbIM MeToa
®UHaNbHbIM, YTOObI NOAKNACCHI HE MOMKU NepeonpeaennTb ero
(ecnu Baw A3bIK NPOrpaMMMUPOBAHMS 3TO MO3BONSET).

[obaBbTe B aBCTPaKTHbIM KNAacC MeTOAbl A5 KaXA0ro M3 LWaros
anroputma. Bbl MoxeTe cpenatb 3TM MeToAbl abCTpaKTHbIMM
“nn 006aBUTb KaKYH-TO peanm3aumio no yMonyaHuio. B nepsom
c/lyyae BCe MOAKNACChbl 00/mkHbI ByayT peanns3oBaTtb 3TM MeTo-
[bl, 3 BO BTOPOM — TOJIbKO €C/IM peanm3aums wara B nogknacce
OT/IMYAETCS OT CTaHAAPTHOM BEpPCUMW.

I'Io,u,yMaﬁTe O BBE€OEHUN B alrOPpUTM XYKOB. Yawwe Bcero, XYKH
pacnonaratotT Mexagy OCHOBHbIMM LWaraMn aaropmtMa, a Takxe
A0 M nocne BCex wWwaros.



5.

Co3pante KOHKPETHbIE KNacCCbl, yHacnenoBaB X OT a6CTpaKTHO-
ro Knacca. Peanm3yl71Te B HMX BCE HEAOCTakoWMe Warn n xXyku.

33 MNpeumywiectsa u HepoCTaTKMU

v

1!

O6bneryaer NMOBTOPHOE UCMNOJIb30BaHME KOAa.

Bbl écTko OrpaHM4eHbl CKENETOM CYLLECTBYHOLWLEro aaropuTt™Ma.

Bbl MoxeTe Hapywutb npuHyun nodcmaHosku bapbapel Jluc-
Kos, n3MeHss1 6a30BOe NoBeAEHNE OQHOTO M3 LAroB anropuTMa
yepes noaknacc.

C pocTOM KonmyecTBa LWAroB WabNOHHbIM MeTon4 CTAHOBUTCS
CIMWKOM C/I0XKHO NoAaAepK1BaTh.

OTHOwEHMS C APYTMMU NATTEPHAMU

®abpunuHbIit METOA MOXHO PacCMaTpMBaTb KAaK YaCTHbIM Cly4an
LLlabnoHHoro metopa. Kpome Toro, @abpuyHsili Memod Hepeako
ObIBaeT YacTbto 60NbWOro Knacca ¢ LLlabnoHHeIMU MemModamu.

LIa6noHHbIN MeToA, UCNONb3yeT HAacneno0BaHWe, YToObl pacliu-
pATb YacTu anroputma. Crpaterua MCnonb3yeTt AenermpoBaHume,
4TOObl U3MEHATb BbINOMHAEMbIE aNrOpuUTMbl Ha nety. LLabaok-
HbIl Memo0d paboTaeT Ha YpoBHe knaccoB. Cmpamezus No3BONA-
€T MEHSTb NOTUKY OTAENbHbIX 0OBEKTOB.



NOCETUTENb

Takwe uzsecmeH kak: Visitor

MoceTutenb — 3TO NOBeAEHYECKMIA NATTEPH MPOEKTUPOBAHMUS,

6aBnaTbL B nporpamMmy HOBbIE Oonepaunu,

v}

KOTOpPbIX MO3BOJIAET A0
HE M3MEHAA KJ1aCCbl OG’bEKTOB, Had KOTOpbIMU 3TU onepaunmu

MOTYT BbIMOJIHATbCA.



@ Mpobnema

Bawa komaHpa paspabaTtbiBaeT npuaoxeHue, pabotatoulee C
reogaHHbIMK B BMAe rpada. Yanamu rpada aBnsoTcs ropoackue
NOKaLMKU: NaMATHUKM, TeaTpbl, PECTOPaHbl, BaXHble Npeanpus-
TS 1 npoyee. Kaxaplit y3en MMeeT CCbIIKM Ha apyrue, bavxai-
wre K Hemy y3nbl. Kaxgomy TUMy y3noB COOTBETCTBYET CBOW
KNacc, @ Kaxabli y3en NpeacTaBNeH OTAENbHbIM 0ObEKTOM.

Jkcnopm 2eoy3nos 8 XML.

Bawa 3apaya — caenaTb 3kcnopt 3toro rpada B XML. [eno
6b1n10 6bl NNEBLIM, €CNM Obl Bbl MOMM PefaKTMPOBaTb KAACChl
y3n0B. [loctaTo4yHO 6bin0 6bl 4OBABUTL METOL IKCMOPTA B Kax-
Abl TMN Y3113, a 3aTeM, nepebupas y3nbl rpada, Bbi3biBaTb 3TOT
MeToA ANS KaXAoro y3na. bnarogaps nonumopdusmy, peweHne
MoNYYnNoCh Hbl U3SILLHBIM, TaK Kak BaM He MpULWAOCh Obl Npu-
BSI3bIBATbCS K KOHKPETHBIM KNaccaM y3/oB.

Ho, K coxaneHuto, Knaccbl y3/10B BaM M3MEHMTb HE YAanoch.
CUCTEMHbI apXMTEKTOP COCNANCA Ha TO, YTO KOA, KNaCcCoB Y3/10B



ceryac o4YeHb CTabuneH, U OT HEro MHOFOE 3aBUCHT, NnoO3TOMY OH
HE XOYET PUCKOBATb U MO3BOJIATb KOMy-}'IVI6O €ro TporaTtb.

Cywecmesyrowue Kaaccel

Industrial

Residential |

</> Peanusauus
XML-3Kkcnopra

¥ ) Commercial

( ﬁ } Construction [

Kod XML-3kcnopma npudémcs dobasumes 80 8ce KAaccol y3/108, a 3Mo

C/IUWIKOM HAKAAOHO.

K ToMy e OH COMHeBancs B TOM, 4YTo 3kcnopT B XML B0o06-
e YyMeCTeH B paMKax 3TUX KnaccoB. Mx ocHOBHas 3a4ava 6bina
CBSI3aHa C reofaHHbIMM, @ 3KCMOPT BbIMSAMT B PaMKax 3TUX
KNACCOB YyXXepoaHO. bbina 1 ewé ogHa npmMymHa 3anpeta. Ecau
Ha cnepylouer Hegene BaM Obl NOHAZO0OMACA SKCNOPT B KAKOW-
TO Apyroin ¢dopMaT AaHHbIX, TO 3TW KACCbl CHOBA NPULLIOCH Obl
MEHSTb.

© Pewenune

MNattepH lMoceTutenb npennaraet pa3sMecTUTb HOBOE NoBene-
HWe B OTAENIbHOM Knacce, BMECTO TOro 4YTOObl MHOXWUTb €ro
Cpa3y B HeCcKonbkux knaccax. O6bekTbl, C KOTOPbIMU LOHKHO
6b110 ObITb CBA3aHO NOBeAeHME, He OyAyT BbINOHATb €ro CaMo-
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crosTenbHO. BMecTo 3T0ro Bbl 6yueTe nepenasaTtb 3TN 00bEKTDI
B METOAbl NOCETUTENA.

Kop noBepeHus, ckopee BCero, AOMKEH OTANYATLCS AN 0Obek-
TOB pa3HblX KNACCOB, MO3TOMY U METOA0B Y NOCETUTENS AOMXKHO
ObITb HECKONBbKO. Ha3BaHMs M NPUHLMN AENCTBUS STUX METOLOB
OyLeT CXOX, HO OCHOBHOE OTinuune ByaeT B TUME NPUHMMAEMO-
ro B napameTtpax obbvekTa, Hanpumep:

class ExportVisitor implements Visitor is
method doForCity(City c¢) { ... }
method doForIndustry(Industry f) { ... }
method doForSightSeeing(SightSeeing ss) { ... }
/0wl

3pecb BO3HMKAET BOMPOC: Kak MoAaBaTb y3/bl B 06beKT-noce-
TUTENb? Tak KaK BCE METOAbl MMEKT OT/IMYAIOLLYIOCS CUTHATYPY,
MCMonb30BaTb NoAMMoOpdU3M Npu nepebope y310B HE MONYYMUT-
cs. Mpuaétca npoBepsATb TMN y3/10B A8 TOro, YTOObl BbiGpaTh
COOTBETCTBYIOLLMI METOA NOCETUTENS.

foreach (Node node in graph)
if (node instanceof City)
exportVisitor.doForCity((City) node)
if (node instanceof Industry)
exportVisitor.doForIndustry((Industry) node)
7] ooc
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TyT He NOMOXeT faXKe MeXaHM3M neperpyskn MeToaos (4oCTyn-
HblM B Java u C#). Ecam Ha3BaTb BCe MeTOAbl OOAMHAKOBO, TO
HeonpenenéHHOCTb peanbHOro TMNa y3fna BCE paBHO He AacT
BbI3BaTb NPaBWU/bHbIM METOA,. MexaHU3M neperpysku BCé Bpems
OyneT Bbl3blBaTb MeTOA MOCETUTENs, COOTBETCTBYIOLMK TUMy
Node , @ HE peanbHOro Kaacca NoAaHHOro y3na.

Ho nattepH lMocetutenb pewaet u 3Ty npobnemy, MCNonb3ys
MEeXaHW3M ABOMHOM AucneTyepusauuu. Bmecto Toro, 4ToObI
CaMWUM UCKATb HYXXHbIM METOA, Mbl MOXEM MOPYYUTb 3TO 0ObEK-
TaM, KOTOpble nepefaém B napaMeTpax NnoceTuTento. A OHu yxe
BbI30BYT MPaBW/bHbIN METOA NOCETUTENS.

// Client code
foreach (Node node in graph)

node.accept(exportVisitor)

// City
class City is
method accept(Visitor v) is
v.doForCity(this)
7/ ooc

// Industry
class Industry is
method accept(Visitor v) is
v.doForIndustry(this)
Jl coc


https://refactoring.guru/ru/design-patterns/visitor-double-dispatch

Kak Buaute, U3MEHUTb KNacCbl y310B BCE-TakM npuaértca. Ho
3T0 MNpOCTOe W3MEHEeHMe MO03BO/UT MPUMEHATb K 0bbekTam
y3/10B 1 Apyrve noBefeHus, BeAb KNaccol y3nos 6yayT npues-
3aHbl He K KOHKPEeTHOMY K/acCy nocetutenen, a K ux obiemy
nHTepdenicy. Noatomy ecnm npuaértca Aob6aBuTb B NporpamMmy
HOBOE MoBeAeHue, Bbl CO343AMTE HOBbIW K/IacC noceTuTenen u
Bynete nepenaBaTb €ro B METOAbl Y310B.

G AHanorus s XXusHu

Y cmpaxog8oeo azeHma npu2omoegsieHsl NoaUCs! 01 pa3HbiX
8U008 opeaHu3ayud.

npe,ﬂ,CTaBbTe HaYMHAKLWEro CTpaxoBOro areHta, XaxXayulero
nony4ynTb HOBbIX KJIMEHTOB. OH 6eCI'IOpﬂ,EI,OLIH0 nocelwaeTt Bce
OOMa B OKpyre, npegnarasda CBou ycnyru. Ho ana kaxaoro wms
nocewaemMbolx munogé AOOMOB 'y HEro WuUMeEeTcd ocoboe
npennioXXeHue.



e [lpuag B OOM K 0OblYHOM CeEMbe, OH npeanaraetr oPopMuTb
MeOMUMHCKYI CTPaxOBKY.

« [lpuas B 6aHK, OH NpeasiaraeT CTPaxoBKy OT rpabexa.

e [lpuaa Ha dabpuky, OH NpeanaraeT CTPaxoBKy NpeanpuaT1s ot
noXapa U HaBOAHEHMUS.

52 CTpykTypa

1 3
«interface» «interface»
Visitor I Element <-
]
+ visit(e: ElementA + accept(v: Visitor, :
------- i
+ visit(e: ElementB) i Aﬁ E
: = A
]
' i ElementA [ __) i
2, : | : :
ConcreteVisitors i > | i
" : ]
- .. i |+ featurea i |
| - I S : Visitor i '
i |+ visit(e: Element) i accept(v: Visitor) 4 i E
i |+ visit(e: ElementB) ' = |
! U H ElementB | !
| ! H |
1 H H 1
E // MeTtopbl MNoceTutens :__> == E
i // 3HAIOT TUMN 3NEeMEHTa C o featureB() E
' // KOoTOpbIM paboTatoT. + accept(v: Visitor) H
H e.featureB() pv- 1
d '
S vvisit(this) e
\\\\ 5 ’,’/

Client

element.accept(new ConcreteVisitor())



Mocetutenb onucbiBaeT oOWMIA MHTEpHENC NS BCEX TWUMOB
nocetuteneni. OH obbaBngeT Habop MeToAOB, OTIMYAIOLMXCS
TUNOM BXOZSLWEro napameTpa, KOTOpble HYXHbl ANS 3anycka
onepauuu gns BCEX TUMOB KOHKPETHbIX 31eMeHTOB. B a3bikax,
NOALEPXKMBAKOWMX Meperpysky MeTogoB, 3TM MeToAbl MOryT
MMETb OAMHAKOBbIE MMEHA, HO TUMbl UX MAPAMETPOB AO/MKHbI
OT/IMYATbCS.

KoHKpeTHble noceTuTenu peanusyoT Kakoe-To 0cobeHHoe
noBefeHue 4Na BCEX TUMOB 3/1IEMEHTOB, KOTOPbIE MOXHO MoAaTh
yepes MeTolbl MHTEpPdENCa NOCETUTENS.

dneMeHT ONMUCbIBAET METOL, NPUHAMUS NOCeTUTENS. ITOT METoA,
[OMXeH WMeTb eOMHCTBEHHbIM MapaMeTp, OObABNEHHbIN C
TMNOM MHTepderca noceTuTens.

KOHKpETHbIe 3JIeMEeHTbl pEANNU3YIOT METOAbI NPpUHAMUA NOCETU-
Tens. Llenb 3Toro mMetoga — BbI3BATb TOT METOA MOCELLEHMS,
KOTOprl71 COOTBETCTBYET TUMY 3TOr0 3N1E€EMEHTA. Tak nocetutenb
Y3HaeT, C KaKMM UMEHHO 3JIEMEHTOM OH pa60TaeT.

KnneHToM 334acTylo BbICTYMaeT KOMNEKUMS WKW CNOXKHbIV
COCTaBHOM 06bekT, HanpuMmep, fepeBo KomnoHoBwwmKa. 3ava-
CTYHO K/IMEHT He NpMBS3aH K KOHKPETHbIM K/1IACCaM 3/1EMEHTOB,
paboTas ¢ HUMK Yyepe3 06LWniM nHTepdenc 31eMeHTOB.



1 Mcespokop,

B 3tom npuMmepe Mocetutenb nobasnser B CylwecTByoLuyro
MEPAPXUIKD KNaCCOB NreOMETPUYHECKUX qJVIpr BO3MOXHOCTb 3KC-

nopta B XML.
«interface» «interface»
Visitor I Shape
+visitDot(d: Dot) + move(x, y) < -
+visitCircle(c: Circle) [~ 1 + draw()
+ visitRectangle(r: Rectangle) + accept(v: Visitor)

+ visitCompoundGraphic(cs:
CompoundGraphic)

JAN

x
e

XMLExportVisitor

Recta
+visitDot(d: Dot) CompoundShape
+ visitCircle(c: Circle)

+ visitRectangle(r: Rectangle)
+ visitCompoundGraphic(cs:

CompoundGraphic)

+ accept(v: Visitor)

lpumep opeaHu3ayuu 3kcnopma obvekmos 8 XML uepe3
omoeneHebIl KAAacc-nocemumens.

// CnoxHas vepapxus 31EMEHTOB.
interface Shape is

method move(x, vy)

A W N -

method draw()



method accept(v: Visitor)

// MeTon NpPUHATMA NoceTUTENs OONMXEeH ObiTb peanu3oBaH B Kax[oM
// 3neMeHTe, a He ToNbko B 6a30BOM Knacce. ITO MOMOXET MPOrpamMMme
// onpepenuTb, KakoW MeTOf MOCETUTENs HYKHO Bbi3BaTb, €CNU Bbl He
// 3HaeTe TuN 3/ieMeHTa.
class Dot implements Shape is

[/ «us

method accept(v: Visitor) is

v.visitDot(this)

class Circle implements Shape is
I coc
method accept(v: Visitor) is

v.visitCircle(this)

class Rectangle implements Shape is
I coc
method accept(v: Visitor) is

v.visitRectangle(this)

class CompoundShape implements Shape is
I ooc
method accept(v: Visitor) is

v.visitCompoundShape(this)

// WHTeppenc nocetuTenen OONKEH COOepXaTb MeTOdbl MOCeleHus

// Kaxporo sneMeHTa. BaxHo, 4ToObl Mepapxus 3/1eMeHTOB MeHsnach

// pedko, Tak Kak npu pob6aBneHWM HOBOrO 3/eMeHTa MPUOETCS MEeHATb
// BCeX CyWeCTBYWUWMX NOCeTUTENEN.

interface Visitor is
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method visitDot(d: Dot)
method visitCircle(c: Circle)
method visitRectangle(r: Rectangle)

method visitCompoundShape(cs: CompoundShape)

// KOHKpEeTHbI MoceTuTenb peanusyeT OOHY onepauuio ans BCeW
// vepapxuu 351eMeHTOB. HoBas onepauus = HOBbIM MOCETUTESb.
// TloceTnTenb BbLIFOOHO MPUMEHATb, KOrQa HOBbIE 3J/IEMEHTHI
// po6aBnfwTCS OYeHb pefko, a HOBble onepauum — 4acTo.
class XMLExportVisitor implements Visitor is

method visitDot(d: Dot) is

// JKcnopT id M KoOpaMHAT LEHTpa TOYKU.

method visitCircle(c: Circle) is

// JkcnopT id, KOpAMHAT UEHTpa M paguyca OKPYXHOCTW.

method visitRectangle(r: Rectangle) is
// 3kcnopT id, KOpAWHAT NEBOr0—BEPXHEro yrna, WWPUHbI U

// BbICOTbHl MPAMOYrOJIbHUKA.

method visitCompoundShape(cs: CompoundShape) is
// 3kcnopT id cocTaBHOW GUrypbl, a Takxe cnucka id

// noaguryp, U3 KOTOPbIX OHa COCTOUT.

// TlpunoxeHue MoXeT MNPMMEHATb moceTuTens K nwboMy Habopy

// OOBLEKTOB 3/IEMEHTOB, [OaXe He YTOYHAA MX Tunbl. HyXHbIA MeTOn

// nocetutens 6ypmet BbibpaH Gnaropapa npoxopy 4epe3 MeTon accept.
class Application is

field allShapes: array of Shapes
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method export() is

exportVisitor = new XMLExportVisitor()

foreach (shape in allShapes) do

shape.accept(exportVisitor)

Bam He kaxeTcs, 4TO BbI30B METOAQ accept — 3TO JiMWHEe
3BeHO0? Ecnim Tak, TO ewwé pa3 pekoMeHayt BaM 03HAaKOMMTBCS C
npobnemMoi paHHero 1 No3AHero CBs3biBaHUs B cTaTbe MoceTu-
Tenb u Double Dispatch.

Q= MpumenumocTb

'}ﬁ' Koraa Bam HY>XHO BbINOJIHUTb KaKyl-TO onepauuio Haa BCEMU

3/IeMEHTaMU C/IOXKHOM CTPYKTYpbl O06GLEKTOB, Hanpumep,
AepeBoM.

% MNocetTuTenb NO3BONSIET MPUMEHSATb OQHY M Ty Xe onepauuio K

obbekTam pa3nnYHbIX KJ1aCCOB.

-E[- Kornpa Hap ob6beKkTaMu CNOXHOWM CTPYKTYpbl OObLEKTOB HaAo

BbINMOJIHATb HEKOTOPbIE HE CBA3dHHbIE MEXAY coboi onepauuu,
HO Bbl HE XOTUTE «3aCOPSATb» K/NaCCbl TAKUMU ONepalUsIMMU.

% MNoceTuten No3BONsieT M3BMEYb poacCTBEHHbIE Onepaunn n3

KNaCCoB, COCTaBnArWMNX CTPYKTYpPY 06bEeKTOB, NOMECTUB UX B
OOMH Knacc-nocetutenn. Ecnu CTPYKTYypa 006bEKTOB sIBNSETCH
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obLen ons HEeCKONbKMX MPUNOXEHWMIW, TO NATTEPH MO3BOMUT B
KaXk40e NpuUnoXeHue BKJIKYUTb TOJIbKO HYXXHbIe OnepaLmu.

Koraa HoBoe noBeAeHME UMEET CMbIC/ TOJIbKO ANSl HEKOTOPbIX
K/IAaCCOB U3 CYLLECTBYHOLLEI MepapXUM.

MNocetutens nossonser onpenennTtb noBeaeHUE TOJIbKO AJiA
3TUX K1aCCOoB, OCTaBMB €ro nyCrbiM A4 BCEX OCTAJIbHbIX.

LLlaru peanu3sanmum

Co3pante uHTepdenc nocetntens n obbIBUTE B HEM MeETOAbI
«MOCELLEeHUN» AN KKAOro KNacca 3NeMeHTa, KOTOPbIM Cylue-
CTBYET B MpOrpamMme.

Onuwwute uHTepdenc aneMeHToB. Ecnu Bbl pabortaete c yxe
CYLLEeCTBYIOLWMMMN KNacCaMu, TO 0BbsBUTE abCTPaKTHLIN MeToa,
NpuHATMS  noceTuTenerr B 6a30BOM  Kjacce  Mepapxuu
3N1EMEHTOB.

Peanm3yl71Te MeTOoAbl NPUHATUA BO BCEX KOHKPETHbLIX 3/1EMEHTAaX.
OHM BOMXKHbI nepeagpecoBbiBaTb BbI30Bbl TOMY METOAY NOCETU-
TE€NA, B KOTOPOM TUM NapaMeTpa coBnagaeT C TeEKYWMM KNaCCOM
JJIeMEeHTa.

Nepapxusa aneMeHTOB AO/MKHA 3HATb TOMbKO O 6A30BOM MHTEp-
¢derice nocetutenen. C Apyron CTOPOHbI, nocetutenu OyayT
3HaTb 060 BCEX KNaccax 3/1eMeHTOB.



[ns Kaaoro HOBOro MOBEeAEHUsI CO3AANTE KOHKPETHbIN Knacc
nocetutens. [Npucnocobbre 310 noBemeHue pas paboTbl CO
BCEMW TUMAMM 3NIEMEHTOB, PEANM30BaB BCE METOAbI MHTEpdEN-
ca noceTutenen.

Bbl MOXeTe CTONKHYTLCA C CUTYaLMENR, KOTAA MOCETUTENIO HYXKEH
OyLeT AOCTYN K NMPUBATHLIM MOMISIM 3/1EMEHTOB. B 3TOM cnyyae
Bbl MOXeTe NIMB0 packpbiTb AOCTYN K 3TUM MOMSAM, HapylMB
MHKaNCyNsauMio 3NeEMEHTOB, NM60 caenaTb KNacC MoCeTUTens
B/IOXKEHHbIM B KNACC 3/1EMEHTA, €C/IM BaM MOBE3/I0 NUCATb Ha
A3blKe, KOTOPbIV NOAAEPXKMBAET BIOXKEHHOCTb KNACCOB.

KnueHt 6y,D,ET Co34aBaTb 0ObLEKTbI MOCETUTENEN, A 3aTEM nepe-
0aBaTb UX 3NEMEHTAM, UCMOJIb3ya METOL NMPUHATUA.

33 MNpeumywiectBa u HepoCTaTKMU

v

<

YnpouwaeT gobasneHune onepauuin, paboTaroLmMx CO CIOXKHbIMM
CTPYKTYypaMun 06bLEKTOB.

ObbeguHsieT poacTtBeHHbIE onepaunn B OAHOM Knacce.

MNoceTnTenb MoXeT HakanaMBaTb COCTOSAHME npu obxope CTPpYyK-
TYpbl 3/IEMEHTOB.

I'IaTTepH HE OnpaBaaH, eCcIn unepapxmda >3/1eMeHTOB YacCTo
MeHdaeTCcA.

MoxeT npuBecCTn K HapyweHUK UHKancynaumum 3NeMeHTOB.



«— OTHoLwWeHMUSA C ApYrUMM NATTEPHAMM

e [ocetutenb MOXHO paccMaTpUBaTb KakK pPacLUMPEHHbIA aHanor
KomaHnppl, KoTopbit cnocobeH pabotaTb Cpasy C HECKONbKUMM
BMAAMU NosiyvaTenen.

e Bbl MOXeTe BbIMONHUTbL Kakoe-TO AeNCTBME HA4 BCEM AEPEBOM
KomnoHoBwwuka npu nomowu Moceturens.

e NMocetutenb MOXHO MCMNOSIb30BaTb COBMECTHO C Utepatopom.
Umepamop OypeT oTBeuyaTb 3a 006X0A CTPYKTYpbl AAHHbIX, a
llocemumens — 3a BbINOJSIHEHUE OEUCTBMA Had KaXAbiM eé
KOMMOHEHTOM.



3aKioyeHue

Mo3apasngio! Bbl pobpanuch fo KOHLA!

Ho B MuMpe cyllecTByeT MHOXECTBO ApYyrmx nattepHoB. Hane-
l0Cb, 3Ta KHMIa CTAHET Ballei CTapTOBOM TOYKOW K AasbHeMLe-
MY MOCTUXEHMIO MaTTEPHOB M PA3BUTMIO CBEPXCMOCOBHOCTEN B
MPOEKTUPOBaHMU MPOrpaMM.

Bot napo4ka noen pns cneoywwmx waros, ecsin Bbl eweé He
onpenennnncb, 4TO 6y,que OENaTb Aanblle.

<[> He 3abbiBaiiTe, 4TO BMecTe C 3TOM KHWMroi NOCTaBASeTCS
apXMB C peanbHbIMW NPUMEPAMM KOAA Ha Pa3HbIX S3blKax Npo-
rpaMMMUPOBAHMS.

Bl Mpouutaiite kuury Oxowya Kepuescku Pegpakmopunz ¢
UCNo/Ib306aHUEM NAMMEpPHO8 NPOeKMUPOBAHUSI.

b He pasbupaetech B pedaktopuHre? Y MeHs ecTb Xopoline
MaTtepuanbl ansa Bac Ha Refactoring.Guru.

@ PacneuaTtanire wnaprajkm no narrepHaMm M NnoBeCbTe MUX
roe-Tto Ha BUAHOM MecTe.

£ OcraBbTe 0T3bIB 06 3TOM KHUre. MHe 6b1/10 Bbl OYeHb UHTe-
PECHO YCNbILIATh Balle MHEHWE, aXE eC/IM 3TO KpuTuka ©
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