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[IpuuyuHbI nepenpoekTupoBanusd. Kapkacsl. [laTTepHbl. OTIMYUA
KapKacoB OT NaTTepHOB. 0630p NaTTEPHOB NPOEKTUPOBAHUSI.

CucreMbl HEOOXOAMMO MPOEKTUPOBATh C YUETOM UX JAajbHeimiero pa3sutus. (s
POECKTUPOBAHUS CUCTEMBI, YCTOMYMBOM K TaKUM HU3MEHEHHUSIM, CIEIYET MPEANOIO0KHUTD,
KaK OHa OyAeT M3MEHSATHCS Ha NPOTSHKEHUM OTBEACHHOTO €1l BpeMeHu »ku3Hu. Ecnu npu
IPOEKTUPOBAHUU CHUCTEMBI HE NMPUHUMAJIACh BO BHUMAHUE BO3MOKHOCTh M3MEHEHHM, TO
€CTh BEPOSITHOCTh, YTO B OYyIyIlIEM €€ MPHUJETCA MOJTHOCTHhIO NEPENPOEKTHPOBATH. JTO
MOKET TIOBJIeYb 3a COOOW MEpeonpe/ieieHNe W HOBYIO pEaM3allii0  KIJIACcCOB,
MOIM(UKAIMIO KJIMEHTOB M TOBTOPHBIM IMKI TecTupoBaHus. [lepenmpoexTupoBaHue

OTpaXXacTCsl Ha MHOI'MX 4YaCTAX CHUCTCMBI, ITO3TOMY HCIIPCABHUACHHBIC M3MCHCHHA BCCra

OKa3bpIBAIOTCS  Joporoctosmumu.  Bor  Hekoropsle  TunuuHble  IlpuumHBbI
nepenpoeKTHPOBAHMS:
1. IIpu co3nannm 00beKTa SIBHO YKa3bIBAaeTCH KJACC. 3aJaHue

MMEHH KJIacca IIPUBSI3bIBAET BAaC K KOHKPETHOM pealn3alud, a HE K
KOHKPETHOMY HUHTEp(eEicy. ITO MOXKET OCJIOKHUTh H3MEHEHHE OOBEKTa B
Oyaymiem. YToObl YHTH OT Takoil mpoOaeMbl, CO3/1aBaliTe 00BEKTHI KOCBEHHO.

2. 3aBUCHMOCTh OT  KOHKPETHBIX  omepauuil.  3anaBas
KOHKPETHYIO OIEpalfio, Bbl OrpaHUYMBaeTe ce0s €IMHCTBEHHBIM CIIOCOOOM
BBINOJIHEHMSI 3ampoca. Eciu e He BKIIoYaTh 3arpockl B KOJ, TO OyJeT mpoiie
MU3MEHUTH CIIOCOO YAOBIETBOPEHUS 3aMpoca, KaK Ha dTare KOMIWISLNH, TaK U
HAa 3Tare BBINOJIHEHUS.

3. 3aBHCHMOCTH OT aNNApPATHOM M NMPOrpaMMHON IIAT(HOPM.
Buemnue nHTepdeichl onepaunoHHON CUCTEMbl U UHTEP(PENCHI MPUKIIATHBIX
nporpamMmM (API) pasnuuHbl Ha pas3HBIX OPOrpaMMHBIX M amllapaTHBIX
miatgopmax. Ecnu nporpaMMa 3aBUCHT OT KOHKPETHOM M1aTdopmbl, ee Oyaer
TpyaHee TmepeHectd Ha japyrue. Jlake Ha poaHoil mmiatdhopme TakKyro
IIPOrpaMMy TPYAHO IoAAepKuBaTh. [103TOMy Ipy NPOEKTUPOBAHUU CUCTEM

TaK Ba)KHO OT'paHUYHBATh HJ'IaT(l)OpMCHHBIe 3aBUCHUMOCTH.



4. 3aBHCHMMOCTH OT MPEACTABJCHHUSA MJIH peaju3anuu o0beKTa.
Ecnu xiueHT 3HaeT, Kak OOBEKT MPEACTaBICH, XPAHUTCS WU PEaTnu30BaH, TO
IpyU U3MEHEHUM OOBEKTa MOMKET OKa3aThbCid HEOOXOJIMMBIM HW3MEHUTh U
kireHTa. COKpbhITHE ATOW MH(POPMAIMKA OT KIIMEHTOB IMMOMOXKET yOepedbcsl OT
KacKajia U3MEHEHUM.

5. 3aBucuMocTh OT ajaropuTmMoB. Bo Bpemsi paszpaboTtku u
MOCJEAYIOMIETO  WCMOJBb30BAHUSI ~ QJITOPUTMBI  YacTO  PACIIUPSAIOTCA,
ONTUMH3UPYIOTCS W 3aMEHSIOTCS. 3aBHUCSIIME OT alTOPUTMOB OOBEKTHI
NPUIETCA TMEPEeNUChIBATh MPU KAXKIOM H3MEHEHHH anroputMa. l[loatomy
aJTOPUTMBI, BEPOSITHOCTh U3MEHEHHUS KOTOPBIX BBICOKA, CJIECTYET U30JIUPOBATh.

6. CunbHas cBA3aHHOCTb. CHIBLHO CBSI3aHHBIE MEXIY COOOM
KJIACChl TPYAHO HMCIOJIb30BaTh MOPO3Hb, TAK KaK OHHU 3aBUCAT JIPYT OT Jpyra.
CuiibHasi CBSI3AHHOCTh NPUBOAUT K TMOSABJICHUIO MOHOJIUTHBIX CHUCTEM, B
KOTOPBIX HENIb3sS HU W3MEHUTh, HU YyNaduTh Kiacc 0e3 3HaHUs JeTajliel u
MoOU(DUKAIUK APYTUX KIACCOB. Takyro CUCTEMY TPYJHO U3y4daTh, IEPEHOCUTH
Ha Jpyrue miatGopMbl U compoBokaaTh. Crabas CBS3aHHOCTH MOBBIIIACT
BEPOSTHOCTh TOTO, YTO KJIACC MOKHO OyJe€T MOBTOPHO HCIOJB30BaTh caM IO
cebe. Ilpum sTOoM wu3yyeHue, mnepeHoc, MOAUUKAIMS U COMPOBOXKICHUE
CUCTEMbI HAMHOTO YIIPOIIAIOTCS.

7. Pacmiupenue (PyHKUUMOHAJIBLHOCTH 32 CYeT IMOPOKICHUSA
noakJaccoB. Crenuanu3anus OObEKTa MyTEM CO3JaHUsl TOJKJIAacca YacTo
OKa3bIBaeTCAd HENmpoCThIM JesioM. C KakJAblM HOBBIM IOJKJIACCOM CBSI3aHbI
(UKCUpPOBAaHHBIE W3JEPKKU pealu3alu (MHULHAIA3ALMSA, OYUCTKA U T.A.).
Jlnst ompeneneHus MoJKIacca HEOOXOIUMO TaKkKe SICHO MPENCTaBIATH cede
YCTPOMCTBO POAMUTENLCKOrO Kiacca. Hampumep, s 3amemnieHus OJHOM
oTiepalii MOXKET MOTPeO0BATHCA 3aMECTUTh U JPYTHE. 3aMEIICHUE OTIePAIUH
MOXKET OKa3aThCsi HEOOXOAUMBIM IS TOTO, YTOOBI MOXXHO OBLIO BBI3BATH

YHACJICIOBaHHYIO orepanuto. KpoMe Toro, mopoxaeHue MOIKIaCCOB BEIET K



KOMOMHATOPHOMY POCTY uHMCIa KJIACCOB, MOCKOJBbKY AaXKe AJS peanu3aliu
IIPOCTOTO PACIIMPEHHSI MOXKET MOHAI00UTHCA MHOTO HOBBIX MOIKJIACCOB.

Kapkac (¢ppeiimBopk) — 370 HA0Op B3aUMOJEHCTBYIONIUX KIaCCOB, COCTABIISIOIMINX
MOBTOPHO HCIIOJIb3yEMOE MPOEKTHOE peIIeHHE i KOHKPETHOTO Kjacca MpOorpamM.
Kapkac:

1. JIUKTyeT onpeieieHHYI0 CTPYKTYPY IPHIIOKEHUS UIH MOJTYJIS.

2. Omnpenensier oOIIYyI0 CTPYKTYpy, €€ pa3lieJIeHHEe Ha KJIAcChl U
OOBEKTHl, OCHOBHBbIE (DYHKIIMM TE€X M JAPYTUX, METOJAbl B3aUMOJCUCTBUS
MOTOKOB M KJIaCCOB, IIOTOKHU YIIPABJICHHUA.

IlarTepn (0oOpa3eny NMpoeKTHPOBaHUS, MAOJOH NMPOEKTHPOBAHUA) — OINUCAHUE
B3aMMOJEHCTBHUSI OOBEKTOB U KJIACCOB, aJalTHUPOBAHHBIX Ul pELICHUS OOLed 3aaauu
NPOEKTUPOBAHUA B KOHKPETHOM KoHTekcTe. [latTepH wumenyer, abOcTparupyer W
UACHTU(DULIUPYET KIIOUEBBIE AaCMEKThl CTPYKTYpbl OOILEro peueHusi, KOTOphle MU
NO3BOJIAIOT MPUMEHUTHh €ro JJs CO3/aHus IOBTOPHO MCHOJIb3YEMOIO IPOEKTHOTO
pemienus. OH BBIAENSIET yYaCTBYIOIIME KJIACCHI U AK3EMIUIAPHI, UX POJIb U OTHOIICHHS, a
Takke QPyHKIUH.

JlpyruMu clioBaMu, MATTEPH — 3TO MHOTOKPATHO MCIOJB3YEMOE PEIICHHE HIHPOKO
pacnpocTpaHEeHHOW MpoOJeMbl, BO3HUKAWOIIEH MpH  pa3pabOTKe MNPOrpaMMHOIO
oOecrieyeHus.

[To Mepe HaKOTUIEHHUS OMBITA MPOTPAMMHUCTBI PACTIO3HAIOT CXOJICTBO BO3HUKAIOIINX
HOBBIX MPOOJIEM ¢ perraeMbIMH panee. Pelienne moxoxxux mpooseM MpecTaBiIsioT coO00k
MOBTOPSIIONINECS IMAa0JOHBI, 3HAas KOTOPhIE MOXHO Cpa3y MCIOJIb30BaTh TOTOBBIC
pelIeHus, He TpaTs BpeMs Ha MpeIBapUTeNbHbIN aHanu3 npoosieMbl. Emé Baxknee To, 94TO
OMHAXKIB  CPOPMYIHPOBAHHBIA  MIAOJOH MOXET HCIONB30BATHCA W JIPYTUMHU
IporpaMMHUCTaMH. DTO TIO3BOJSIET TepeAaTh OMBIT HAYMHAIOUIUM TPOTpaMMHUCTaM, a
TaK)K€ TIOMOTAeT HWCKIIOYHUTHh CHUTYallMH, KOTJa OOCYXIAIOTCS pa3ndHbie BapUaHTHI
pelieHus: MpoOJeMbl U HEOXHUAAHHO BBIACHAETCS, YTO MMEETCS B BUAY OJHO U TOXKE
pelnieHue, Ho chOpMYIUPOBAHHOE TIO-PA3HOMY.

Oranuns KapKacoB OT NIAaTTCPHOB:



1. IIaTTepHsbl 0o0Jiee adCTPAKTHBI, YeM Kapkacbl. B kox moryr
OBITh BKJIIOYEHBI IIEJIbIE KapKachl, HO TOJBKO OJK3EMIUISIPHl MAaTTEPHOB.
Kapkacbl MOKHO MHCaTh Ha Pa3HbIX SA3bIKAX MPOTPAMMHUPOBAHUS U HE TOJIBKO
u3y4yaTb, HO M HEMOCPEICTBEHHO HUCIOJIHATh W TOBTOPHO HCIONb30BaTh. B
IPOTUBONOJIOXKHOCTh 3TOMY MAaTTEPHBI IMPOEKTHUPOBAHUS, HEOOXOIUMO
pean30BbIBaTh BCSAKHM pa3, KOrZa B HUX BO3HUKAaeT HEOOXOAUMOCTb.
[TaTTepHbl OOBACHSAIOT HAMEpPEHUS MPOCKTHPOBIIMKA, KOMIIPOMHUCCHI H
NOCJIEACTBHSI BBIOPAHHOTO IM3aiiHa.

2. Kak apxuTekTypHble 3JIeMEHThI NATTEPHbI Mejbye, 4YeM
Kapkachbl. TUIHYHBIN KapKac COIEPKUT HECKOJbKO MmarrepHoB. OOpaTHOE
YTBEPKACHHE HEBEPHO.

3. IIaTtTepHsl MeHee CHEeNMAJTUIUPOBAHHBI, YeM KAapPKaChI.
Kapxkac Bcerna coznaercst 17151 KOHKPETHOM IpeaMeTHoN obnacTi. B npunnune
KapKac rpaUyecKkoro peJakropa MOKHO HCIOJIb30BaTh AJISl MOJEIHPOBAHUS,
HO €r0 HUKOI'/Ia HE CIIyTaelllb C KapKacoM, NpeIHa3HAY€HHBIM CIIEHUAIbHO IS
MozenupoBaHus. HampoTuB, mnarTepHbl paspemaercs HCMIoib30BaTh B
MPUJIOKEHUSX TIOUTH JTI000ro BUAa. X0oTs, 0€3yCIOBHO, CYIIECTBYIOT U OoJiee
CHELMATU3UPOBAHHbBIE MATTEPHBI (CKaKeM, MATTEPHbI JJIS pacIpeleIeHHbIX
CUCTEM WJIM MapajljieIbHOTO MPOrpaMMHUpPOBAHUs), HO J1aXX€ OHM HE JUKTYIOT
BBIOODP apXUTEKTYPHI B TOH K€ MEpE, YTO M KapKachl.

[laTTepHbl NPOEKTUPOBAHUS PA3JINYAIOTCS CTENEHBIO JEeTaIM3alM U YpPOBHEM
abCTpakiM M JOJDKHBI OBITh KAaKUM-TO 0Opa3oM oOpraHu3oBaHbl. Mbel Oyaem
KJ1acCU(UIIMPOBATh MATTEPHBI MO LETH, T.€. IO HA3HAYEHHUIO NaTTepHa. B cBs3u ¢ 3TUM
BBIICTISIIOTCS. MOPOXKIAONIME TATTEPHbI, CTPYKTYpPHble NATTEPHbI U NATTEPHBI
noBeaeHusi. [lepBble CBsI3aHbI C MPOIIECCOM CO3AaHUs OO0BEKTOB. BTopble uMmeroT
OTHOIIICHHE K KOMITO3UIIMU OOBEKTOB M KiaccoB. [laTTepHbl MOBEACHUS XapaKTEPU3YIOT
TO, KaK KJacChl MJIM OOBEKThI B3aUMOJICHCTBYIOT MEXI1Y COOOM.

IMopoxaaroime naTrepHbl



e Abstract Factory — AOctpaktHas ¢abpuka. IIpegocraBusier
uHTepdEenc I CO3/IaHns CEMEHCTB B3aMMOCBSI3aHHBIX WM B3aMMO3aBUCHMBIX
00BEKTOB, HE crIeU(UIIUPYST UX KOHKPETHBIX KJIaCCOB.

e Builder — Ctpoutens. OTnenser KOHCTPYUPOBAHUE CIIOKHOTO 00BEKTa
OT €ro MpeACTABJICHMS, TAK YTO B pPE3yJbTaTe€ OJHOIO M TOrO K€ Mpolecca
KOHCTPYUPOBAHUS MOTYT TIOJIy4aThCs pa3HbIE MPEACTaBICHUS.

e Factory Method — ®a6puunbiii meton. Onpenensier uHTepdeiic mis
CO3JaHUsl OOBEKTA, HO OCTAaBJISET IMOAKIACCAM pPEUIEHHWE O TOM, KakOM Kiacc
uHCcTaHpoBaTh. ®daOpuyHbIi METOA TMO3BOJIAET KIJIACCy JIeJIErUpOBaThH
WHCTaHIIMPOBAHUE TIOJIKJIACCAM.

e Prototype — Ilpotorun. 3amaeT BUIBI CO3/1aBa€MbIX OOBEKTOB C
MOMOIIBI0  IK3EMIUISIPA-MPOTOTUIIA W CO3JA€T HOBBIE OOBEKTHI IMYTEM
KOIMPOBAHUS ATOTO MPOTOTHIIA.

e Singleton — OnuHouka. ["'apanTHUpyeT, YTO y Kjlacca €CTh TOJBKO OJIUH
AK3EMIUISP, U MIPEAOCTABISAET K HEMY TNIOOAIBHYIO TOUKY JIOCTYTIA.

CTpyKTYypHBbI€E NATTEPHBI

e Adapter — Apanrtep. IlpeoOpasyer unTepdeiic omHoro kigacca B
uHTEeppEenc apyroro, KOTOPBIA O0XHMIAIOT KIUEHTHL. Ajantep oOecredyuBacT
COBMECTHYIO pabOTy KJIACCOB C HECOBMECTUMBIMU MHTEpdericaMmu, KoTopas 0e3
Hero Obl1a Obl HEBO3MOKHA.

e Bridge — Moct. Otnensier abcTpakiMio OT €€ peaqu3aiuu Tak, YTOObI
TO U IPyTrO€ MOKHO OBLIIO U3MEHSTh HE3aBUCUMO.

e Composite — Kommnonosmmk. Komnonyer oObeKTbl B JAPEBOBHUIHbBIE
CTPYKTYpBI JJIsl TIPEJCTABIICHUS HMepapXuil dacThb-1iesoe. [1o3BoisieT KinMeHTam
€IMHOO0Opa3HO TPAKTOBATh WHIUBUIyAIbHBIC U COCTABHBIC OOBEKTHI.

e Decorator — [lekoparop. JluHamuuecku 100aBisieT OOBEKTY HOBBIC
00s13aHHOCTH. SIBIISIETCS TMOKOW aJbTEPHATHBON TMOPOXKICHUIO TMOIKIACCOB C

1EJIbI0 paciIMpeHns (PyHKITMOHATIBHOCTH.



e Facade — ®acax. IIpemocraBisier yHUGUIMPOBAHHBIM HHTEpEIC

BMecTo HAO0Opa UHTepdercoB HeKOoTOpou mnoacucremnl. dacap,

onpeaessaeT UHTePPEMC Goiee BLICOKOTO YPOBHS, KOTOPBIA YHPOIIAET
UCITI0JIb30BAHUE TIOJICHUCTEMBI.

o Flyweight - Ilpucnoco6nenen. WVcmomp3yer pasaencHue s
3¢ (HEKTUBHON TIOIIEPIKKU MHOKECTBA MEJIKUX 0OHEKTOB.

e Proxy — 3amecturens. SfBisieTcss cypporaTom JApPyroro oObeKTa Hu

KOHTPOJIUPYET JOCTYI K HEMY.

Oo0pa3ubl noBeeHUs!

Chain of Responsibility — Ilenouka o6s3anHocTel. M0XHO M30€KaTh KECTKOM
3aBUCUMOCTH OTIPABUTEIIS 3allpoca OT €ro MoJdydyaTess, TP TOM 3alpoCcoM
HayMHaeT oO0padaThIiBaThbCs OJMH W3 HECKOJBKUX OO0BEKTOB. (OOBEKTHI-
MOJIy4aTeNId CBSI3BIBAIOTCS B IIETIOYKY, U 3aMpoC MEpeaaeTcs Mo Ienoyke, moka
KaKOH-TO OOBEKT ero He 00pabdoTaer.

Command — Komanna. MHkancynupyer 3anpoc B BUjie 00bEKTa, MO3BOJISAS TEM
cCaMbIM TapaMeTPU30BBIBATh KIMEHTOB THUIIOM 3ampoca, YCTaHABIMBAThH
OUYEPEHOCTh 3alpoCOB, MPOTOKOJMPOBATH HX U TOAJEPKHUBATH OTMEHY
BBITIOJIHECHUS OTIEPALUH.

Interpreter — HWutepnperatop. s 3agaHHOro  si3plka  ONpPEAEIISIET
MPEICTABICHUE €T0 TPAMMATHKU, a TAaK)KE€ UHTEPIIPETATOP MPEATIOKEHHUH S3bIKa,
WCITOJIB3YFOIIIHMI 3TO TIPEICTABIICHHUE.

Iterator — MHreparop. [laeT BO3MOXXHOCTH IIOCTEIOBATEILHO OOOWTH BCE
AJIEMEHTBl  COCTAaBHOTO  OOBEKTa, HE  pPacKpbiBash €ro  BHYTPEHHETO
MIPE/ICTABIICHHUS.

Mediator — Tlocpeanuk. Onpenenser oOBEKT, B KOTOPOM HWHKAICYIHPOBAHO
3HaHHE O TOM, KaK B3aMMOJICUCTBYIOT OOBEKTHl M3 HEKOTOPOTO MHOKECTBA.

CrocoOCTBYeT YMEHBIIICHUIO YMCJIa CBS3eM MEXIy OOBEeKTaMH, TMO3BOJISS UM



paborath 0€3 SIBHBIX CCBUIOK APYT Ha Jpyra. IJTO, B CBOI OYepenb, HAcT
BO3MOKHOCThH HE3aBHCHMO U3MEHSTh CXEMY B3aUMOCHCTBUSI.

e Memento — Xpanutenb. [lo3Bossier, He Hapylas UHKAICYJIAIUH, TOJIYYUTh U
COXpaHUTh BO BHEIIHEW NMaMATU BHYTPEHHEE COCTOSIHUE 0OBEKTa, YTOOBI MO3KE
00BEKT MOKHO OBIIIO BOCCTAHOBUTH TOYHO B TAKOM K€ COCTOSTHHH.

e Observer — Habmonarens. Onpenenser Mexy 0ObeKTaMU 3aBUCUMOCTH THIIA
OJIMH-KO-MHOTHM, TaK YTO MPU HM3MEHEHHWU COCTOSIHUU OJHOTO OOBEKTa BCE
3aBUCAIINE OT HETO MOJYYarOT U3BEIICHUE U aBTOMAaTUUECKU OOHOBIISIIOTCS.

o State — Cocrosinue. [lo3BoJisier 00BEKTY BapbHUpPOBATH CBOE IOBEJECHUE MPU
W3MEHEHUU BHYTpEeHHero coctosiHusl. [Ipu 3ToM cosmaercs BHedaTJIEHHE, UTO
MOMEHSJICS KJIacC OOBEKTA.

e Strategy — Crparerusi. OnpenensieT CEMEHCTBO aITOPUTMOB, UHKATICYJIUPYS UX
BCE U TMO3BOJISISL TIOJICTABIIATH OJUH BMECTO JIPYyroro. Mo>KHO MEHSITh alrOpUTM
HE3aBUCHUMO OT KJIIMEHTA, KOTOPHIA UM MOJIb3YyeTCs.

e Template Method — I[llaGnonnbiii Meroa. OmnpeenseT CKeNeT alropuTMa,
MEePeKyIablBas OTBETCTBEHHOCTh 3a HEKOTOPbIE €ro Iard Ha MOJKIACCHI.
[To3BosIsieT moAKIaccaM MepeornpeesTh aru aJropuTMa, He MEHssI €ro 00IIei
CTPYKTYDBHL.

e Visitor — [locerutens. [IpencraBnsger omepaiyio, KOTOPYIO HaJAO BBIMOIHUTH
HaJ dyieMeHTaMu o0bekTa. [1o3BosIsIeT onpenenuTh HOBYIO OMNEpaInio, HE MEHSIS

KJIaCChbI 3JICMCHTOB, K KOTOPBIM OH IIPUMCHACTCA.

[IaTrTepH Abstract Factory.

Ha3BaHnue

AoGcTpakTHas (padpuka — maTTepH, TOPOKAAOIINN OOHEKTHI.

Ha3nauenue

IIpenocraBnsger mHTEpdENc IS CO3MaHUS CEMEHCTB B3aMMOCBS3aHHBIX HIIH
B3aMMO3aBUCUMBIX 00BEKTOB, HE CHEIUMDUIIMPYST X KOHKPETHBIX KJIACCOB.

HN3BecTeH TaKKe Mo UMEeHeM



Kit (uHCTpYyMEHTapHit).

Abstract Factory: moTuBanus

PaccMOTpyM MHCTpYMEHTAIBHYIO MPOTpaMMy IS CO3[JaHUS MOJIb30BATEIIBCKOIO
uHTepdeiica, MOAACPKUBAOIIECTO Pa3HbIe CTAaHAAPTH BHEIIHETO 00JMKa, Harmpumep Motif
u Presentation Manager. BremHuii o0nMK ompenensieT BU3yalbHOE MPEACTABICHUE U
MOBEJCHUE JJIEMEHTOB IOJIb30BATEIbCKOTO HHTepderica («BUIKETOB») — IMOJOC
IPOKPYTKH, OKOH M KHOMOK. YUTOOBI MPUIIOKEHHE MOYKHO OBUIO NMEPEHECTH Ha JPYrou
CTaHJapT, B HEM HE JIOJDKEH OBITh )KECTKO 3aKOJIUPOBAH BHEIIHUN 00K BUIKETOB. Eciu
WHCTAaHUMPOBAHUE KJIACCOB JUIsl KOHKPETHOTO BHEIIHEro OOJIMKa pa30pOoCcaHo MO BCEMY
NPUIOKEHUIO, TO U3MEHUTH OOJIMK BIOCIEACTBUU OYJET HENETKO.

Mpbl MOXeM pemmTh 3Ty HpodiieMy, omnpenenuB adbcTpakTHbI kiacc WidgetFac
tory, B KOTOPOM OOBSIBIIEH MHTEp(ENC I CO3AaHUsI BCEX OCHOBHBIX BHJIOB BHJIKETOB.
Ectb Takke aOCTpakTHbIE KJacChl JUIsl KaXJOTO OTHEJIBHOTO BUAA U KOHKPETHBIE
NOJIKJIACChl, PEATU3YIOUIMEe BUIKEThl C ONPEJCICHHBIM BHEIIHUM 00JukoM. B
untepdeiice WidgetFactory umeercsa onepaisi, BO3BPAILAIOIIAs HOBbII OOBEKT-BUIKET
JUTSL KaXJI0T0 a0CTPAaKTHOTO Kjacca BWKETOB. KIMEHTHI BBI3BIBAIOT 3TH ONEPAIUH IS
MOJIYYEHUS SK3EMIUISIPOB BUIXKETOB, HO ITPU ATOM HUYETO HE 3HAIOT O TOM, KAKHME€ UMEHHO
KJ1acChl UCHONB3YIOT. CTano ObITh, KIMEHThl OCTAIOTCS HE3aBUCHMBIMHU OT BBIOPAHHOIO
CTaHJIapTa BHEIIHETO 00JIMKA.

JUtst Ka)Kaoro cTaHAapTa BHEIIHEr0 OOJMKa CYHIECTBYET ONpEAEIeHHBIM MOIKIACC
WidgetFactory. Kaxnpiii Takoil Mojkiacc peamu3yeT oIlepanuu, HeoOXOIuMBbIe st
CO3JaHUsl COOTBETCTBYIOUIEr0 cCTaHAapTy Bumkera. Hamnpumep, onepauus Great
eScrollBar B ximacce Mot if Widget Fac tory uHCTaHUMpyeT M BO3BpaIlla€T MOJIOCY
NPOKPYTKH B cTaHaapre Motif, Torga Kak COOTBETCTBYIOLIAs oOlepanuss B Kiacce
PMWidgetFactory Bo3BpaliaeT mojocy HIpoKpyTKH B cTaHaapte Presentation Manager.
KnueHTsl co34a0T BUIKETHI, MOJIb3YACh UCKIIIOUNTENbHO uHTepdericom WidgetFactory, u
UM HHUYETO HE U3BECTHO O KJIACCAX, PEATU3YIOIINX BUDKETHI 111 KOHKPETHOIO CTaHIapTa.
Jpyrumu  cioBamH, KJIMEHTHl JOJDKHBI  JIMIIb  NPUAEPKUBATHCS — MHTEep(eiica,

OIIPCACIICHHOI'O a6CTpaKTHI)IM, d HC KOHKPCTHBIM KJIACCOM.
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Kiacc Widget Factory Takke ycTaHaBIMBAET 3aBUCHUMOCTH MEXAY KOHKPETHBIMU

KJ1iaccamu BUKETOB. [losioca mpokpyTku i1t Motif 1omkHa UCIIOIb30BaTHCS ¢ KHOMIKOW U

TCKCTOBBIM IIOJICM MOtif, H 3TO OI'paHUYCHHUC IIOAACPKHBACTCA ABTOMATHYCCKH, KaK

cleICTBHE HCTOab30BaHMs kiaacca Mot ifWidgetFactory.

WidgetFactory 0. 1 Client

+CreateScrollBar)
+CreateWindow()

E|\—\‘ Window 0" 1

HnHM’idgetFa:bnry PMWidgetFactory

+CreateSorollBar() +CreateSorolBar()
= CreateWindow() = CreatelWindow()

PMWindow MotifWindow 0.*
e 9 .

R 0.
ScrallBar 0.x
““- T
[ A |
PMScrollBar MotifScrollBar
a.” T 0.7
Pucynok 1

Abstract Factory: npumMeHIMOCTb
Ucnonp3yitTe natTepH abctpakTHas (hadpuka, Korjaa:

. Cucrema He JOJKHA 3aBUCETh OT TOTO, KaK CO3/IAaI0TCSI, KOMIIOHYIOTCS
Y TIPEJICTABIIIOTCS BXOISAIINE B Hee 0OBEKTHI;

. Bxopsmue B ceMEHCTBO B3aMMOCBSI3aHHBIE OOBEKTHI  JIOJKHBI
WCITOJIB30BAaThCS BMECTE€ M BaM HEOOXOJAMMO OOCCTICUHUTh BBIMOTHECHUE 3TOTO
OTpaHUYCHUS;

. Cucrema nomKHa KOHGUTYPUPOBATHCS OJHHM U3  CEMEUCTB
COCTAaBJISIIOIINX €€ O0OHEKTOB;

. Bl xoTute npeaoctaBuTh OMOIMOTEKY OOBEKTOB, PACKPHIBASI TOJIHKO
uX UHTEep(eichl, HO HE peaTn3aluIo.

Abstract Factory: cTpykrypa

11



AbstractFactory 0. 1 Client

+CreateProductAl)
+CreateProductB()
'fll" AbstractProducta| 0. 1
ConcrateFactoryd ConcreteFactory2
+CreateProductAl) +CreateProductAl) |
+CreatePraductB() +CreateProductB() roductAZ BroductA] 0.
roduc r .
L 2K ] [ K] S
1
1 L]
1 1 0
AbstractProductB 0.
,,::—r'\_
[ & I
ProductB2 ProductB1 o0
.- I
Pucynok 2

YyacTHUKH

. AbstractFactory (WidgetFactory) - aOctpaktHas ¢abpuka -
oObsiBIsIeT uWHTEepdeiic s omeparuil, CcO3JalIMX aOCTpaKTHbIE OOBEKTHI-
MPOYKTHI,

. ConcreteFactory (MotifWidgetFactory, PMWidgetFactory) -
KOHKpeTHas (pabpuka - pealm3yeT OIepaliyu, CO3JA0INe KOHKPETHBIC OOBEKTHI-
MPOYKTHI,

. AbstractProduct (Window, ScrollBar) - aOcTpakTHbIi NpPOAYKT -
00BsBIIACT UHTEPGENC I TUITA 0OBEKTA-TIPOAYKTA;

. ConcreteProduct (MotifWindow, MotifScrollBar) - koHKpeTHBII
NPOIYKT: - OmNpeAensieT OOBEKT-MPOAYKT, CO3AaBaEMbIii COOTBETCTBYIOIICH
KOHKpeTHOU (habpukoii u peanuzyeT uHTepdeiic AbstractProduct;

. Client — xnueHT - TOJIB3yeTCs MCKIIOUUTENbHO HHTEepdeiicamu,

KOTOpbIe 00BsIBIICHHI B Kiaccax AbstractFactory u AbstractProduct.

OTHoOIIEHUA
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OOBIYHO BO BpeMs BBITIOJHEHUS CO3/Aa€TCsl €AMHCTBEHHBINM HK3EMIUISP Kiacca
ConcreteFactory. Ota koHkpeTHas ¢adpuka co31aeT OOBEKTHI-TIPOTYKTHI, HWMEIOIIHE
BIIOJIHE OINpPEACNICHHYI0 peanu3anuio. i1 co3laHus JIpyrux BUIOB OOBEKTOB KIMEHT
JIOJDKEH BOCIIOJIB30BAThCS APYroi KOHKpeTHOH (pabpukoii. AbstractFactory mepemoBepsieT
co3anue o0BEKTOB-IIPOIYKTOB cBoeMy nojikiaccy ConcreteFactory.

Peamzauus

1. ®abpuku Kak 00bEKTHbI, CyIECTBYIOINE B €IUHCTBEHHOM JK3eMIuisipe. Kak
PaBUIIO, MPUIIOKEHUIO HYKEH TOJILKO OJIMH 3K3eMIUIsip kiacca ConcreteFactory Ha
Ka)XJ10€ CEMENCTBO NMPOAYKTOB. [IoaTOMY /U1 peanu3anuu JIy4iie BCEro IpUMEHNUTh
MaTTepH OJMHOYKA;

2. Co3nanme npoaykroB. Kiacc AbstractFactory oObsiBiisieT Toinbko unTepdenc s
co3gaHusi NOpoAykToB. DakTHUECKOE HX CO3JAaHUE - JeJ0 MOJKJIACCOB
ConcreteProduct. Yarie Bcero st 3Toi 1enu onpenensercs padpudHblii METO I s
KaOXJI0r0 mpoaykra (cMm. martepH ¢dabpuunbii meton). KonkperHas ¢abpuka
creuupUIUPyeT CBOM MPOAYKTHI MyTeM 3amelleHus (aOpuyHOTO MeToda IS
KaXJ0T0 M3 HUX. XOTA Takas peaju3alus IpocTa, oHa TpeOyeT co3/aBaTh HOBBIN
MOJKIACC KOHKPETHOW (paOpuku ISl Ka)XXAOro CeMercTBa MPOAYKTOB, JIaXKe €CIH
OHM TIOYTH HUYEM He OTJIn4aroTcs. Eciu cemelcTB mpoayKTOB MOXKET OBITH MHOTO,
TO KOHKpETHYI0 (pabpuKy yaacTcsi pean3oBaTh C MOMOIIBIO MaTTepHa MPOTOTUIl. B
ATOM CJy4ae OHAa WHUIUAIU3UPYETCS DK3EMIUIIPOM-TIPOTOTUIIOM  KaXJ0TO
IPOJIYKTa B CEMEWCTBE M CO3HACT HOBBIM MPOAYKT MYTEM KIOHHUPOBAHHS 3TOTO
npototuna. [lonxoa Ha OCHOBE MPOTOTHUIIOB YCTPaHSET HEOOXOAUMOCTh CO3/1aBaTh
HOBBIN KJIACC KOHKPETHOU (PabpUKu JJIsl KaXKI0T0 HOBOTO CEMENUCTBA MPOTYKTOB,;

3. Onpenesienue pacmupsiembix ¢aodpuk. Kiacc AbstractFactory o00baHO
OTpeeIIsieT pa3Hble OmNepaluu Ui KaKJI0ro BHIA HM3TOTaBIMBAEMBIX MPOIAYKTOB.
Bunabl mpoaykToB KOAMPYIOTCS B CUTHAType oreparuu. J[ins moOaBieHuss HOBOTO
BUJla TPOAYKTOB HYKHO HW3MEHHTHh HHTepdelic kimacca AbstractFactory m Bcex
3aBUCSIIMX OT HEro KiaccoB. bonee rmOkui, HO HE TaKOW Oe30macHBINM CIOco0 -

n00aBUTh TapaMeTp K OIepalusM, CO3IaroIuM OOBbeKThl. JlaHHBIH mapamerp
13



OTIPEIEISET BHUJT CO3/IaBAEMOTO 00BEKTA. DTO MOXKET ObITh HAECHTU(UKATOP Kiacca,
L[EJI0€ YUCJIO, CTPOKA WIIA YTO-TO €IIe, OJHO3HAYHO ONMCHIBAIOIIEE BUJ MPOAYKTA.
[Tpu Takom nmoaxoae kinaccy AbstractFactory Hy>kHa TonbKko ojiHa onepaiusi Make ¢
rapamMeTpoM, YKa3bIBAIOIIMM THII CO3/1aBaéMOro o0ObekTa. Takoil BapHaHT MpoILe
UCIOJIb30BaTh B JMHAMUYECKU TUIIM3UPOBAHHBIX si3bIKax Bpoje Smalltalk, Hexenu
B CTaTUYECKU TUIMU3UPOBAHHBIX, KaKUM siBisieTcst C++. Bocnonb3oBarbes um B C++
MOKHO TOJIBKO, €CIIM Y BCEX OOBEKTOB MMeeTCsl OOl aOCTpaKTHBINA 0a30BbIil
KJIACC WJIM €CIM OOBEKTBI-IPOJYKTHl MOTYT OBITH 0€30MacHO MPHUBEIACHBI K
KOPPEKTHOMY THUITy KJIMEHTOM, KOTOPBIA UX 3anpocwi. Ho naxe ecnu npuBeneHue
TUIIOB HE HYXHO, OCTaeTcsi MpUHUMIIMAIbHAsA MpobdjieMa: BCE NPOIYKTHI
BO3BpAIAlOTCS KIUEHTY OAHUM M TE€M XK€ aOCTpaKTHBIM HMHTepdeiicoM C yxke
ONpeJEeIeHHBIM TUIIOM BO3BpaIaeMoro 3HayeHus. KIiMeHT He MOKET HU pa3InuuTh
KJacChl MPOJYKTOB, HU CHAENaTh KaKhe-HUOYIb MpenarnoyiokeHus o Hux. Ecnm
KJIMEHTY HYXKHO BBIIIOJIHUTH OIEpalMio, 3aBUCSIIYI0 OTHOAKIAacca, TO OHa OyAeT
HEJIOCTyIHA 4Yepe3 a0CTpakTHbIA HHTepdeiic. XOTsS KIUEHT MOTr Obl BBINOJHUTH
IMHAMMYECKOE TPUBEJEHHE TUIA, JSTO HEOE30MacHO U  HeoOsA3aTeNIbHO
3aKaHYMBAETCS YCHEIIHO. 3J1eCh Mbl UMEEM KIIACCHUECKHI MpUMEp KOMIIPOMHUCCA
MEX]1y BBICOKOM CTENEHbI0 THOKOCTH M pacIIupsieMOCTbI0 HHTEpdeiica.
I[Ipumenenue B Java API

[ITabmon AbstractFactory ucnosb3yercst B Java APl ¢ nenbio peanuzanuu Kjiacca

java.awt. Toolkit. DTo kiacc abcTpakTHOW (aOpuKu, MPUMEHSEMOW I CO3JaHUs

00BEKTOB, pabOTAOMIMX C «POJHON» CHCTEMOW YIpaBieHUs OKHaMH. Mcrmonb3yeMmblil

KJIaCC KOHKPETHON (haOpuKu 3aJaeTCsi KOAOM HUHHIIMATU3AIMU U €IUHCTBEHHBIH OOBEKT

KOHKpeTHOU ¢abpuku Bo3Bpaiaercs ero merogoMm getDefaultToolkit.

[IaTTepH Builder.

Ha3zBanue
Crpoutenb — naTTepH, NOPOKIAIOIMINN OOBEKTHI.

Hasznauenue
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OTtaensieT KOHCTPYHUPOBAHUE CIIOKHOTO OOBEKTA OT €ro MPEICTABICHHUS, TaK YTO
B pPE3yibTaTe OJHOTO M TOTO € Mpouecca KOHCTPYHPOBAHMS MOTYT IMOJIy4aThCs
pa3HbIE€ NPEICTABICHUSA.

Builder: moTuBanusa

[Iporpamma, B KOTOpPYIO 3aJl0’)K€HAa BO3MOKHOCTh pPAacCHO3HABaHUA M YTCHUS
nokymenta B (Qopmate RTF (Rich Text Format), pomkHa Takke <KymMeTh>>
npeoOpazoBbIBaTh €ro BO MHorue apyrue ¢opmatel, Hanpumep B npoctoit ASCII-Texcr
WIH B MIPEICTABIICHUE, KOTOPOE MOKHO OTOOPA3UTh B BUJKETE JIJIsl BBOJIa TekcTa. OIHAKO
YUCJIO BEPOSTHBIX TIpeoOpa3oBaHWil 3apaHee Heus3BecTHO. [loaTomy momkHa OBITH
obecrnieyeHa BO3MOXKHOCTh 0€3 Tpy/1a 100aBIsTh HOBBIM KOHBEPTOP.

Takum oOpazoMm, HyxkHO ckoHpurypupoBath kiaacc RTFReader ¢ momoibio
oobekta Text Converter, KoTopbIii MOT Obl MpeoOpa3zoBbiBaTh RTF B Apyroi TEKCTOBBIM
dopmar. Ilpu pazdope noxkymenra B ¢opmare RTF kmacc RTFReader BrI3bIBaeT
TextConverter ayia BbIIOMHEHUS TpeoOpasoBanusi. Bceskuii pa3, kak RTFReader
pacno3Haer jekceMy RTF (mpoctoil TEKCT WM yIHOpaBiSAIOMIEE CIIOBO), IJs €€
npeoOpazoBanusa o0wektTy TextConverter mocwutaercst 3ampoc. OobexkThl TextConverter
OTBEYAIOT KaK 3a NpeoO0pa3oBaHUE JaHHBIX, TaK W 3a MPEACTABICHHE JIEKCEMbl B
KOHKpETHOM (hopmare.

[Toaxnaccer TextConverter cieruain3upyroTCs Ha pa3IMYHbIX MPEoOpa30BaHUIX U
dbopmarax. Hampumep, ASCIIConverter urHopupyeT 3ampochkl Ha MPeoOpa3OBaHUE YETO
Obl TO HU ObLIO, KpoMe mpoctoro tekcta. C apyroit croponsl, TeXConverter Oyner
peaan30BbIBaTh BCE 3aIPOCHI IS MOJIYYEHUsl Ipe/icTaBlieHus B popmare penakropa TIX,
cobupas o xoay HeoOxoaumyro uHdpopmanuio o ctuiasix. A Text Widget Converter
CTaHET CTPOUTH CIIOXKHBIM OOBEKT MOJB30BATEIbCKOTO HHTEp(deiica, KOTOPHIN MO3BOJIUT

MMOJIB30BATCIIO IMMPOCMATPUBATE U PCAAKTHUPOBATH TCKCT.
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while {t=nonyunrb cneaysowlyto nexcemy ) B

switch 1, Type {
CHAR:
builder->ConveriCharacter(t.Char) CTpOMTeﬂM
FONT:
builder->ConvertFontCharacter(t. Font) L e jicdidecd
PARA- _ RTFReader
builder->ConvertParagraph() . > +ConvertCharacter(in char)
} +ParseRTF() | 01.1 |+*ConvertFontChange(in Font)
} +ConvertParagraph()
ASClIConverter TeXConverter TextWidgetConverter

+ConveriCharacter(in char)
+GeatASClIText()

+ConvertCharacter(in char)
+ConvertFontChange(in Font)

+ConvertCharacter(in char)
+ConvertFontChange(in Font)

+ConvertParagraph() +ConvertParagraph()
1 +GetTexText() +GetTextWidget()
ASClIText TeXText TextWidget
0.” 0.* 0.°
Pucynok 3

Kmacc KaXXI0Iro KOHBCPTOPA IIPUHUMACT MCXAHU3M CO3daHUA U C60pKH CJIOKHOT'O

00bEKTa U CKpBIBAaET €ro 3a aOcTpakTHbIM uHTEepdeiicoM. KonBepTop oTAEneH OT

3arpy34uika, KOTOpbIi OTBeUaeT 3a cuHTakcudeckuit pazoop RTF-nokymenra.

B nmarrepHe cTpouTenb abCcTparupoBaHbl BCe 3TU OTHOLIEHUs. B HeM nro0oi kiace
KOHBEpPTOpPA HA3bIBAETCSl CTPOMTEINIEM, a 3arpy34yUK - pacropsiaureseM. B mpumeHeHun K
PacCMOTPEHHOMY MpPUMEPY CTPOUTENb OTAENSAET aJIrOpUTM HUHTepIpeTanuud (opmara

TekcTa (To ecth aHanu3aTop RTF-10KkyMEHTOB) OT TOro, Kak CO31A€TCA U MPEACTABIISIETCA

JTOKYMEHT B TpeoOpa3oBaHHOM ¢opmaTe. DTO IO3BOJISIET IMOBTOPHO HCIOJIB30BaTh

anroput™M paszobopa, peanuzoBaHHbii B RTFReader, nns co3gaHusi pasHbIX TEKCTOBBIX

npeactaBienuit RTF-gokymentoB; nocratouno mnepeaat B RTFReader pazmuunbie

noakJiaccel kiacca Text Converter.

Builder: npumennmoctb

Hcnonw3ylite naTTepH CTPOUTEND, KOTIA:

° AJIFOpI/ITM CO3aaHusA CIO0XHOI'O 00BbEKTa HE JOJIKCH 3aBUCCTH OT TOTIO,

U3 KaKUX YacTel COCTOUT OOBEKT M KaK OHM CTBHIKYIOTCS MEXIY COOO0i;
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. [Ipouecc KOHCTPYMpOBAaHUSA JAOJKEH OOECHEeUMBaTh  Pa3IUUHbBIC
IIPEICTABIICHUS] KOHCTPYUPYEMOI'O OOBEKTA.

Builder: cTpykrypa

Director Builder
K>
HConstructor() 1 0.* [+BuildPart()
<
\ P
\
\ .
X IConcreteBuilder Product
\
\ >—
\ +BuildPart() 1 0.4
N \ +GetResult()

[nga ecex obLekTos B cTpytype {
builder->BuildPart()

!

PucyHnok 4
Y4yacTHUKH

. Builder (TextConverter) — crTpouTenb - 3amaeT aOCTPAKTHBIN
uHTepdeic 1g co3nanus yacteit oobekra Product;

. ConcreteBuilder(ASCIIConverter,TeXConverter,TextWidgetConv
erter) - KOHKPETHBI CTPOUTENIb - KOHCTPYHPYET U COOHMpaeT BMECTE YacTH
MPOJIyKTa MOCPEACTBOM peanuzanuu uHrepdeiica Builder;
- ompenmenseT  co3JaBaeMoe  NPEACTaBJIeHHME W CIAEAUT 32  HUM;
- TIpeiocTaBisieT uHTepdeiic s qoctymna K npoaykry (Hanpumep, GetASCI IText,
GetTextWidget);

. Director (RTFReader) — pacnopsiauTenb - KOHCTPYUPYET OOBEKT,
noJib3ysick uHTepdeiicom Builder;

. Product (ASCIIText, TeXText, TextWidget) — npoaykr
MPEACTABIACT CIOXKHBIM KOHCTpyupyembii 00bekT. ConcreteBuilder crpour
BHYTpPEHHEE TIPE/ICTABIIEHWE TMPOAYKTa U OMpPEAeseT IMpoIecc ero CcOOpKH;
- BKJIIOYAET KJACCHI, KOTOpPHIC OMPEACNISIIOT COCTaBHBIE YAacTH, B TOM YHCIIEC
uHTepQENCHI 17151 COOPKU KOHEUHOTO Pe3yJibTaTa U3 4acTeu.

OTHoOIIEeHUA
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Knuent co3gaer o0bekT-pacnopaautens Director 1 KOHQUTYPUPYET €ro HY>KHBIM
oOwvekToM-cTpoutenem Builder. Pacnopsautens yBenomisieT CTpOUTENs] O TOM, YTO
HY’)KHO TIOCTPOUTH OYEpPEIHYI0 4acTh mnpoaykra. Crpourtenb 00padaThIBAET 3ampOCh
pacnopsaauTenss U A00aBIsI€T HOBBIE YacTH K Npoaykry. KimmeHT 3a0upaer mpoaykr y
CTpOUTEJIS.

Peaqm3zanus

OObuHO cymiecTByeT abcTpakTHbIM Kiacc Builder, B KoTOpoMm ompenesieHb
omepanuu JUisi KaKJIOro KOMIIOHEHTa, KOTOPBIA pPacloOpsAUTENIb MOXET «IOMPOCUTH»
co3nath. [lo yMonuaHuio 3TH onepauuu HUYero He aenaroT. Ho B kiacce KOHKPETHOIO
ctpoutenst ConcreteBuilder oHu 3amelntieHbl JJis1 T€X KOMIIOHEHTOB, B CO3/IaHUU KOTOPBIX
OH IPUHUMAET y4YacTHE.

1. UuTepdeiic cOOpkr M KOHCTpyupoBaHusA. CTpOHUTENN KOHCTPYHPYIOT CBOU
OpOAyKTHl mmiar 3a marom. llosromy umHTepdeiic kiacca Builder momken ObITh
JIOCTaTOYHO OOUIMM, 4YTOOBI 00ECTEeYUTh KOHCTPYHMPOBAaHUE IpH JHOOOM BHUJE
KOHKpETHOro ctpoutens. KiroueBoil BOIIpOC MPOEKTUPOBAHUS CBSI3aH C BBIOOPOM
MOJIEJIM Tpolecca KOHCTpYHpoBaHUS U cOOpkU. OOBIYHO OBIBa€T JIOCTATOYHO
MOJIeJIM, B KOTOpPOM pPE3yJIbTaThbl BHIMIOJHEHHS 3alpPOCOB Ha KOHCTPYMPOBAHUE
mpocTo no0aBistoTcs K mponaykty. B mpumepe ¢ RTF-gokymentamu ctpouTtenb
npeodpasyeT U 100aBIIsIeT OUEPEIHYIO JIEKCEMY K YK€ KOHBEPTUPOBAHHOMY TEKCTY.
Ho wuHorma mosker mnotpedoBaThCsi JOCTYN K YacTSIM CKOHCTPYMPOBAHHOTO K
JAHHOMY MOMEHTY mpoaykra.llpumepoMm SBISAIOTCS APEBOBHUIHBIE CTPYKTYPBHI,
CKa)Ke€M, JI€pPEeBbsl CHHTAKCMYECKOro pa3zdopa, KOTOpbIE CTPOSATCA CHHU3Y BBepX. B
ATOM CIIy4ae CTPOUTENb JTOJKEH ObLI Obl BEPHYTH Y3JbI-IOTOMKHU PACTIOPSAUTEINIO,
KOTOpBIA 3aTeM mepenan Obl MX Ha3aj CTPOUTENI0, YTOObI TOT MOT MOCTPOUTH
POIUTENBCKHUE Y3IIbI;

2. Iloyemy Her aOCTPAKTHOrO KJjacca sl NPOAYKTOB. B TunuyHoM ciyyae
IPOAYKThI, HW3rOTABIMBAEMBIE PA3JIUYHBIMA CTPOUTEISIMU, HMEIOT HACTOJIBKO
pa3Hble MPECTABICHUS, YTO U300pETEHUE JIJIsl HUX OOLIEro pOAUTENIBCKOTO Kiacca

Hudyero He naer. B mpumepe ¢ RTF-moxkymentamu TpyaHO mpencTtaBuTh cebe
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oboutuit maTepdeiic y oovektoB ASCIIText m TextWidget, n1a oH u HE HyXeH.
[TockonmbKy KIUEHT OOBIYHO KOH(PUTYPUPYET PACHOPSIUTENS TOIXOISIIAM
KOHKPETHBIM CTpPOMTENIEM, TO, HAJ0 TMojararb, €My H3BECTHO, KaKOH HMEHHO
nonkinacc kiacca Builder wucnome3yeTcss u  Kak  HYXHO oOpamatbes ¢
MPOU3BECHHBIMH MPOAYKTaMU;

3. Ilycreie MeToabl kiaacca Builder no ymoauanuw. B C++ meroasl ctpoutens
HAMEPEHHO HE OOBSABICHBI YHCTO BUPTYATbHBIMH (PYHKIUSIMU-4iIeHaAMH. BmecTo
ATOTO OHU OIpE/IeNIEHbI KaK MycThie (PYHKIIMU, YTO MO3BOJIAET MOKIACCY 3aMelaTh

TOJIBKO TC OIICpaln, B KOTOPbLIX OH 3aMHTCPCCOBAH.

[IarTepH Factory Method.

Ha3Banmue u kiaccugukanus odopasna

®abpryHBIi METOJ — MATTEPH, MOPOKAAIOIIUN KIIACCHI.

Ha3znauyeHue

Onpenensier uHtepdeiic mist co3gaHuss OOBEKTa, HO OCTaBISET IMOJKJIaccam
pelieHnue 0 TOM, Kakoil KiacC MHCTaHIUpoBaTh. DaOpuyHBIA METOJ MO3BOJSET KJaccy
JEJIETUPOBaTh NHCTAHIIMPOBAHUE MTOAKIIACCAM.

N3BecTeH TakiKe M0 MMEHEM

Virtual Constructor (BUPTyaJIbHbII KOHCTPYKTOP).

Factory Method: moTuBanust

Kapkacel monib3yroTcsi abCTpakTHBIMU KJIacCaMU JIJIsl ONIPECIICHUS U TIOIIEPIKaHUS
OTHOIIIEHUHN MeXay oObekTamu. KpoMe Toro, kapkac 4acTo OTBEYaeT 3a CO3JaHHE CaMHX
00BEKTOB.

PaccmoTpum kapkac aJis MPUIIOKEHHM, CIIOCOOHBIX MPEACTaBIATH MOJIB30BATEIIO
Cpa3y HEeCKOJIbKO JOKYMEHTOB. /[B€ OCHOBHBIX aOCTpPaKIIMU B TAKOM KapKace — 3TO KJIaCChl
Application u Document. Ob6a kiacca aOCTpakTHBIE, IMO3TOMY KJIHUEHTHI JOJDKHBI
MOPOXAAaTh OT HHUX TMOAKIACCHI JUISI CO3MaHUS CHCMUPUYHBIX IS TPUIOKCHUS
peanuzanuii. Hanpumep, 4ToOBI cO3/1aTh MPUJIOKEHHUE JJIsi PUCOBAHUS, MBI OINpEASTUM

kimaccel DrawingApplication u DrawingDocument. Kmacc Application otBewaer 3a
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yIpaBieHUE JOKYMEHTaMH M CO3JaeT UX IO Mepe HEOOXOIMMOCTH, JOMYCTUM, KOTAa
MI0JIB30BATENh BRIOMpAET U3 MeHIO MyHKT Open (OTKPBITh) Wi New (co3aaTh).

[TockonbKy pelieHrne o TOM, Kakoi mojkiacc kjaacca Document MHCTaHIIMPOBATh,
3aBHCUT OT TpWIOXKeHHUs, To Application He MOXKeT mMpeacKa3aTb, YTO HMMEHHO
NOHAJO0UTCSA. DTOMY KJIACCy H3BECTHO JIMIIb, KOIJA HYKHO HHCTaHIIMPOBATh HOBBIM
JOKYMEHT, a HE Kakoll JOKyMEHT co31aTb. BO3HHMKaeT nauiaemMma: KapkKac JI0JKEH
WHCTAHIIMPOBATh KJIACChl, HO 3HACT OH JIMIIb 00 aOCTpPaKkTHBIX Kiaccax, KOTOpbIE
MHCTAHIIMPOBATh HEJIb34.

Pemenne mnpennaraer mnarTepH ¢GaOpuyHbi MeToA. B Hem wuHKamcynupyercs
uHbopMaIUs 0 TOM, KaKoi moAkiIace kinacca Document co3nath, M 3T0 3HAHUE BBIBOIUTCS
3a mpezaensl kapkaca. [logkmaccsl kiacca Application nepeornpeneistoT adCTpaKkTHYIO
omeparuio CreateDocument Takum o00pa3om, 4TOOBI OHa BO3Bpallaia MOIXOSIIHA
nonkiacc kinacca Document. Kak Tonpko moaxmacc Application MHCTaHUIMPOBaH, OH
MO’KET MHCTAaHIMPOBATh CHEHU(PUUECKHUE IS NPUIOKEHUS JOKYMEHTbI, HUUEro HE 3Has
00 ux kmaccax. Omnepaumto CreateDocument mbl Ha3zbiBaeM (aOpUUYHBIM METOAOM,

IIOCKOJIBKY OHa OTBCYACT 3a U3IrOTOBJICHHC 00BEKTA.

docs
m—mo Application
Opent) {?rea.retmcume_r_:.!{} Document® doc = Createlocumentt); ol
Cioseal) MewDocument) o |- ——————__ docs.Addidog):
Saval() OpenDocument{) doc—=0pani);
Rewert()
MyDocument pk----—---- MyApplication
CraateDocument() o---—-—-~-1 redurn new MyDocument

Pucynok 5
Factory Method: npumenuMocTh
Ucnonwiyiite oOpazer] haOpudHbIN METO, KOTA:
. Kmaccy 3apanee HenM3BeCTHO, OOBEKTHI KaKMX KJIAaCCOB €My HYXHO

CO3J1aBaTh;
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. Knacc cmpoektupoBan Tak, 4TOOBI OOBEKTHI, KOTOPHIE OH CO3JaeT,
CHeU(PHUIIMPOBAINCH TOIKIIACCAMHU;

. Knacc penerupyer cBoum OOS3aHHOCTH OJHOMY U3 HECKOJIBKUX
BCIIOMOT'aTENIbHBIX MOJKJIACCOB, U Bbl IUIAHUPYETE JOKAIM30BaTh 3HAHUE O TOM,
KaKOMH KJIacC MPUHUMAET 3TH 0053aHHOCTH Ha ceO4l.

Factory Method: crpykrypa

Creator
Product FactoryMethod() =
AnOperation(} N I |.:T.rnu:l uct = FactoryMethod()
ConcreteProduct ™ --———"—-—-1 ConcreteCreator
FactoryMethod{) <-F------- retum new ConcreteProduct
PucyHnox 6
Y4acTHUKH
. Product (Document) — npoaykT - onpenenser uHTepdheic 00ObEKTOB,

co3faBaeMbIX (paOpUIHBIM METOJIOM;

. ConcreteProduct (MyDocument) - KOHKPETHBII MPOAYKT - PEATH3YET
untepdeiic Product;

. Creator (Application) — co3marens - 00bsIBIsIECT (PaOpUUYHBIN METO,
Bo3Bpamaomuid  00bekT THna Product. Creator MoXXeT Takke ONpenessiTh
peanu3aiuoo Mo yMoidaHuio (GadpUYHOTO METOAa, KOTOPBIM BO3BpaIlaeT OOBEKT
ConcreteProduct; mMoxeT BbI3bIBaTH (paOpUUYHBIN METON I CO37aHUsl OOBEKTa
Product;

. ConcreteCreator (MyApplication) - KOHKpeTHBIH co3maTenb -
3ameniaeT (adpuyHbIil MeTo, Bo3Bpamaronuii 0obekT ConcreteProduct.

Peanuzanus
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Coznmarens «moJylaraeTcs» Ha CBOM IMOJAKIACCH B onpeeneHnn GadpuIHOTO METO/a,
KOTOPBIN OyZeT BO3BpaIlaTh IK3EMILISAP MOAXOSAIIET0 KOHKPETHOTO MPOYKTA.

Factory Method: oco0ennocTH

e JIBe OCHOBHBIX pa3HOBHUAHOCTH: KJacc Creator — a0CTpakTHBIM U HeE
COJIEPKUT peanu3alnuud OO0BSABIEHHOTO B HeM (Qabpuunoro weroga. Creator -—
KOHKPEeTHBIH KJIacc, B KOTOPOM 10 YMOJIYAHHUIO €CTh peanu3anus GgadpuyHoro metona. B
MEPBOM Clly4ae JJisl ONPENENICHUs] peau3aliid HEOOXOJAUMBI MOJKIACCHI, MOCKOJBbKY
HUKAKOTO pPa3yMHOr0 yYMOJYaHHs He cyuiecTByeT. [lpu stom obxomutcs mpobiema,
CBSI3aHHAsi C HEOOXOJUMOCTHIO HMHCTAHLMPOBATH 3apaHee HEU3BECTHhbIE Kiacchl. Bo
BTOPOM cCiy4yae KOHKpeTHbIM kimacc Creator ucmoiib3dyer (haOpuU4HbIA METOJ, TJIABHBIM
o0pa3oM paau TOBBIINICHHUS] THOKOCTU. Brimonusiercsa mpaBuio: “Co3gaBail 0ObEKTHl B
OT/CJIbHOM omepaluy, 4ToObl MOJKIACCHl MOIJIM TOJAMEHUTh CIOCO0 WX CO3JIaHus .
CoOuroieHrie  ATOTO TMpaBWJia TApaHTUPYET, YTO AaBTOPHI IOJKIACCOB CMOTYT IPHU
HEO0OXOMMOCTH U3MEHUTH KJIaCC O0BEKTOB, MHCTAHIIUPYEMBIX UX POJIUTEIIEM.

* IlapamerpusoBaHHbie (aOpuyHble MeTOAbl. OTO €II€ OJWH BapUaHT
naTTepHa, KOTOPBIA MO3BOJISIET (aOpUIHOMY METOJYy CO37aBaTh Pa3HbIC BUJIBI TPOTYKTOB.
®abpuyHOMY METOJy TIepelaeTcs mapamerp, KOTOpbId UACHTUGULIHMPYET BUJ
co3maBaeMoro o0nrekTa. Bece 00beKThI, MoTydaromuecs ¢ TOMOIIbI0 (aOpUIHOTO METO/a,
paznensitor obmumii unrepderic Product. B nmpumepe ¢ mokymenramu kimacc Application
MOXET TMOJJCPKUBAaTh pa3Hble BHUABI JOKYMEHTOB. Bbl mepemaere MeTony
CreateDocument JTUIIHWNA MapaMeTp, KOTOPBIM W ONpENeseT, JOKYMEHT Kakoro BHAa
HY>XHO CO3/aTh.

IIpumenenue B Java API

Kaxneiit 00pexkt URL nMmeer cBsa3ansbiii ¢ HuM 006ekT URLConnection. OOBEKTHI
URLConnection umeror Metojn getContent, KOTOpwlii Bo3BpamiaeT coaepxkumoe URL,
yIaKOBaHHOE B COOTBeTCTBYIomeM oOekte. Hanpumep, ecimu URL coxepxut daiin gif, To
meron getContent oOwbekra URLConnection BepHeT o00bekT Image. OOBEKTHI
URLConnection urpaiot poJib MHULAATOpPA 3ampoca co3fgaHusi B narrepHe DaOpuyHbii

meton. Ouu aenerupyrot ¢pyHkiuu metoga getContent o0bekTy kiacca ContentHandler.
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OT0 abCTpakTHBIA Kiacc, KOTOPbIM urpaeT poib Product m umeer uHbopManuioo 00
YIOPABJICHUH COJAEpKUMBbIM ormpeaesneHHoro tuma. O0vekr URLConnection mnomy4aet
oobekT kiacca ContentHandler dyepe3s o0bekT kiacca ContentHandlerFactory. 2to
aOCTpaKTHBIA KJIacC, KOTOpbIA ydyacTByeT B mnarrepHe (DaOpuuHbli METOJ B KayeCTBE
untepdeiica kmacca-padbpuku. Kmacc URLConnection uMeeT Takke  METOJ

setContentHandlerFactory.

IIaTTepH Prototype.

HasBanue
[IpoToTum — narrepH, NOPOXKAAIOIIHNIA OOBEKTHI.
Haznauenue
3amaer BHUIBI CO3/1aBAEMbIX OOBEKTOB C MOMOUIBIO 3K3EMIUISPA-MPOTOTUIIA U
CO3JaeT HOBbIE OOBEKTHI MyTEM KOMUPOBAHUS 3TOr0 NPOTOTHUIIA.
Prototype: moTuBanmst
[TocTpouTh My3BIKQJIBHBIA PEJAKTOP YyAANOCh OBl MyTEM aJanTalud OOLIEro
Kapkaca rpauueckux peaakTOpOB U J100ABJIEHUS HOBBIX OOBEKTOB, MPEICTABIISIIOIINX
HOTBI, Iay3bl U HOTHBIA CTaH. B Kkapkace penakTopa MOXET MPUCYTCTBOBATh IAIUTPA
WHCTPYMEHTOB JJi1 A0OABIE€HUS B MAPTUTYpPy ITUX MY3bIKJIbHBIX 00bEeKkTOB. [lamuTpa
MOXKET TaKXke cojAepX aTb MHCTPYMEHTHl [UIsl BBIOOpa, MEpEeMEIICHUs U  HHBIX
MaHUIYJSIIUA ¢ oObekTamu. Tak, MOJb30BaTeNb, WICJIKHYB, HANpUMeEp, IO 3HAYKY
YeTBEpTU MOMECTHJI Obl €€ TeM CaMblM B MapTUTYypy. Miu, NpUMEHUB HHCTPYMEHT
nepeMeleH s, 1BUrajl Obl HOTY Ha CTaHEe BBEPX WJIM BHU3, YTOOBI H3MEHHUTD €€ BBICOTY.
[Ipenmonoxxkum, 4YTO Kapkac NpeaocTaBisieT adcTpakTHbd kiacc Graphic s
rpauyecKkux KOMIIOHEHTOB BpOJI€ HOT M HOTHBIX CTaHOB, a TaKXe aOCTPaKTHBIN
kiaccTool qis onpeaeneHus UHCTPYMEHTOB B nanutpe. Kpome Toro, B Kapkace uMmeercs
npenonpeneneHubiii  noakinace GraphicTool nns MHCTPYMEHTOB, KOTOpBIE CO3/1al0T
rpadguieckue 0ObEKTHl U JO0ABISAIOT UX B JOKYMEHT.
Opnako knacc GraphicTool co3maer Hekyro mpoOiemMy JUisl NMPOEKTUPOBIIMKA

KapKkaca. Kiaccel HOT 1 HOTHBIX CTaHOB CHeI_II/I(l)I/I‘-IHBI AJIA HAIICTO IMPHUIIOKCHHA, a KJIaCC
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GraphicTool npuHannexuT kKapkacy. IDTOMY KJIacCy HHUYEr0 HEU3BECTHO O TOM, Kak
CO3/1aBaTh HK3EMIUIAPHl HAIIMX MY3bIKATbHBIX KJIACCOB U J00ABIATH UX B MApTUTYPY.
MoxkHo 65110 661 TOpOAUTH OT GraphicTool moAKIACCH 711 KaXK0TO BUIa MY3bIKaJIbHBIX
00BEKTOB, HO TOTJA OKA3aJIOCh OBl CIIMIITKOM MHOTO KJIACCOB, OTIIMYAIOIIUXCS TOJBKO TEM,
KaKON My3bIKaJIbHbIN OOBEKT OHW MHCTAHIIMPYIOT. MBI 3HaeM, 4TO THOKOM albTepHATUBOM
MOPOKICHHUIO TMOKIACCOB SABJISETCS KOMIIO3UlMsl. Bompoc B TOM, Kak Kapkac MOr Obl
BOCIIOJIL30BaThCA €10 M MapameTpuzanuu sk3emiusipoB GraphicTool kimaccom Toro
o0bekTa Graphic, KOTOPBI MpenoaaraeTcs Co3AaTh.

Pemenne - 3actaButh GraphicTool co3maBaTe HOBBIM Tpaduyeckuii 0OBEKT,
KOIUPYS WU «KJIOHUPYs» IK3EMIULIp nojakiacca kimacca Graphic. DTOT 3K3eMIUIAp MBI
Oyznem HazbiBaTh mpotoTunoM. GraphicTool mapameTpusyercst MpOTOTUIIOM, KOTOPBIM OH
JOJDKEH KJIOHHMpOBaTh M J00aBUTh B JAOKyMeHT. Ecimm Bce mnonkiaccel Graphic
nojasepxxuBatoT onepanuio clone, To GraphicTool MoXeT KIOHUPOBaTh JHOOOW BUJ
rpagu4ecKkux 0OHEKTOB.

Wtak, B Hamem My3bIKQJIbHOM PENAKTOPE KaXAbli WHCTPYMEHT ISl CO3JaHUs
MY3bIKaJILHOTO 00BEKTa - 3TO 3K3eMIuIsIp kiacca GraphicTool, nHUIIMATM3UPOBAHHBIN TEM
WM UHBIM nipoTtoTunoMm. JIro6oii sx3emmuisip GraphicTool OyaeT co3naBaTth My3bIKaabHBIN
00BEKT, KIIOHUPYS €T0 MPOTOTUIT U TOOABJISISI KJIOH B MAPTUTYPY.

MO>XHO BOCHOJIB30BAaThCSl MATTEPHOM MPOTOTHUII, YTOOBI €I1e OOJbIIE COKPATUTH
YHUCJIO KJIaccoB. ISl LEeNbIX U MOJOBUHHBIX HOT Y HAC €CTh OTHEJbHBIE KJIACCHI, HO, ObITh
MOJKET, 3TO M3NULIHE. BMecTO 3TOro oHu Moriau Obl OBITH HK3EMILIIPAMH OJHOTO U TOTO
ke Kjacca, WHHUIHMAIM3UPOBAHHOTO PAa3HbIMU  PACTPOBBIMM  HM300paXKEHUSIMU U
JUIUTENIBHOCTSAMU 3By4YaHUs. IHCTpyMEHT A co3JaHus LeJIbIX HOT CTaHOBUTCSA MPOCTO
obvektoMm kiacca GraphicTool, B xotopom mpotorun MusicalNote WHHIMAIU3UPOBAH
LEeJI0W HOTOM. DTO MOXKET 3HAYUTEIBHO YMEHBUIUTh YUCIIO KIACCOB B CHCTEME. 3a0HO

yapoumacTcs I[O63BJI€HI/IG HOBOI'O BHJa HOT B MYBBIKaHBHBIﬁ PCAAKTOP.
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Tool

tManipulate()

7S

RotateTool GraphicTool

+Manipulate() 1

/

/
L

+Manipulate()

p = prototype->Clone()

while (nons3oBaTens TAWMT Mbilb) {
p->Draw(new position)
}

BCTaBHTL PHCYHOK

Graphic

+Draw(in Position)
+Clone()

7AY

Staff

MusicalNote

+Draw(in Position)

BepHy e konmio camoro cebis

Prototype: npuMeHUMOCTD

l

HalfNote

HDraw(in Position)

+Clone()
WholeNote
+Draw(in Position)
+Clone() +Clone()
— 7
- /
— g Z %
BepHyTs konuo camoro cebs
Pucynox 7

HCHOHB3YﬁTC IIaTTCPH IIPOTOTHUII, KOT'Jd CUCTEMA HC JOJI’KHA 3aBUCCTh OT TOI'O, KaK

B HEW CO31AI0TCSI, KOMITIOHYIOTCSI M IIPEACTABISIOTCS IPOTYKTHI:

M HHCTaHHI/IpyeMBIC KJIaCCbl OIPCACIIAIOTCA BO BpPCEMsI BBIIIOJIHCHUA,

HaIrpuMep € MOMOUIBI0 TMHAMUYECKOU 3arpy3Ku;

. Jist Toro 4TtoOBl M30€XKaTh IMOCTPOEHUS HEpPaApXHUil KIACCOB WIU

babpuk, mapaaiebHBIX HEPAPXUH KIACCOB MPOIYKTOB;

® 3K3€MHJ’I$IpI>I KilacCa MOI'YT HAXOAUTLCA B OJHOM M3 HC OUYCHDb

OOJBIIOr0 YHUCA Pa3IUYHBIX COCTOSSHUM. MOXET oKa3aTbCid ylI00HEe YCTaHOBUTH

COOTBCTCTBYIOIICC YMCJIO ITPOTOTHIIOB M KIIOHHMPOBATH HX, 4 HC HMHCTAHLUPOBATDH

KaXJIbIM pa3 KJIacC BPYYHYIO B MTOAXOISAIIEM COCTOSHUM.

Prototype: crpykrypa
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Client Prototype

+Operation() 1 0. +Clone()
/ AN
: [ |

ConcretePrototypet ConcretePrototype2

p = prototype->Clone()

+Clone() +Clone()

e = e
o -

BepHyTs konuio camoro cebn

Pucynoxk 8
Y4yacTHUKH
. Prototype (Graphic) — mnporotun - oOBsiBIsieT uHTepdeic s
KJIOHUPOBAHMS CaMOTro ceOsl;
. ConcretePrototype ( St a f f - HoTHBIIT cTaH, WholeNote - neaas

Hora, Half Note - mosioBuHHAsE HOTA) - KOHKPETHBIM MPOTOTHI - pPEATU3YyET
omepalrio KJIOHUPOBaHUS ce0s;

. Client (GraphicTool) — k1UeHT - co3/1aeT HOBBIM 00BEKT, OOpaIasch K
MPOTOTHUITY C 3aMPOCOM KJIOHUPOBATH CEOsl.
OTHOICHUA
Knuent obparnaercst K MpOoTOTHUITY, YTOOBI TOT CO3/1ajl CBOIO KOTHIO.
Peanu3zanus
. Mcnoab3oBaHne aucneTyepa MpPOTOTHNOB. ECIM 9MCIO TIPOTOTHIIOB B CHCTEME
He (PUKCHUPOBAHO (TO €CTh OHU MOTYT CO3/IaBaThCSl U YHUUTOXKATHCS TUHAMUYECKH ),
BEIUTE PEECTpP MOCTYIHBIX TMPOTOTUIOB. KIWMEHTH JOKHBI HE YIPaBIATH
MPOTOTUIIAMHU CaMOCTOSITENIbHO, & COXPAaHATh M U3BJIEKaTh WX U3 peectpa. KiueHT
3ampaniuBaeT MPOTOTUI U3 PeecTpa Mepe ero KIoHupoBaHueM. Takoil peecTp Mbl
OyneM Ha3pIBaTh JUCIIETYEPOM MPOTOTUIIOB. JlUCHETYEp MPOTOTHUIIOB - 3TO
ACCOIMATHBHOE XPAHUJIUIIE, KOTOPOE BO3BpAIaeT MPOTOTHUII, COOTBETCTBYIOIINI
3aJlaHHOMY KJItouy. B HeM ecTh omepanuyd jiss PErUCTpAalMK MPOTOTHIA C

YKa3aHHbBIM KJIFOUOM H OTMCHBI PCTUCTpPALIUU. KnnenTsl MOTYT U3MCHATH U HAXKC
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«IPOCMATPUBATH» PEECTP BO BPEMS BBHITIOJHEHHUS, 4 3HAYHUT, PACIIUPATH CUCTEMY U
BECTH KOHTPOJIb HAJ[ €€ COCTOSTHUEM 0€3 HaIllMCaHUus KOJia;

2. Peanm3anus onepamuu clone. Camas TpyaHas 4acTh NaTTEepHa MNPOTOTHUIL -
npaBUIbHAs peanu3anus onepanuu clone. OcoO0eHHO CIOKHO 3TO B ClIydae, KOrja B
CTPYKType OOBEKTa €CThb KPYTOBBIE CCHUTKA. B OOJBIIMHCTBE S3BIKOB HWMEETCS
HEKOTOpas MOJAEPKKa IS KIIOHUPOBaHUs 00BeKTOB. Ho 3TH cpeficTBa HE pemraroT
po0IeMy «TITyOOKOTO W TMMOBEPXHOCTHOTO KOMUpOoBaHUsI». CyTh €€ B CIEAYIOMIECM:
JIOJKHBI JI TIPU KJIOHUPOBAHWU 00BEKTa KIIOHUPOBATHCS TAK)KE U €T0 TIEPEeMEHHBIC
DK3EMIUISIpA WM KJIOH TIPOCTO PA3ACiIeT C OPUTHHAIOM 3TH TICPEMCHHBIC?
[ToBepXHOCTHOE KOMHMPOBAHUE IMPOCTO, M YACTO €ro ObIBaeT moctaTouHo. Ho ms
KJIOHUPOBAHMS TPOTOTUIIOB CO CJIOXKHOM CTPYKTYpOl OOBIYHO HE0OXO0IUMO
IyOOKO€ KOIMMPOBAHWE, TTOCKOJBKY KIIOH JTIOJDKCH OBITh HE3aBHUCUM OT OPUTHHAJIA.
[ToaTOMy HYXHO TapaHTUPOBaTh, YTO KOMIIOHEHTHl KJIOHA SIBJISIOTCS KJIOHAMU
KOMITIOHEHTOB TMpoTOoTUIA. [IpW KIOHMPOBAHWKM BaM MPUXOJIUTCA peliaTh, YTO
UMEHHO MOJKET Pa3IeIAThCA U MOXKET JIU BOOOIIIE;

3. UHunuaan3anus KJIOHOB. XOTS HEKOTOPHIM KJIMEHTaM BIOJIHE IOCTATOYHO KJIOHA
KaK TaKOBOTO, JPYTUM HY)XKHO WHHUIMAJIU3MPOBATH €r0 BHYTPEHHEE COCTOSHUE
MOJIHOCTHI0 WM 4YacTudHO. OOBIMHO TIepenaTh HadalbHbIE 3HAUEHUS OIepaluu
clone HEBO3MOXHO, TOCKOJbKY WX YHCIO pa3IU4YHO [JIs pa3HbIX KJIaCCOB
NpPOTOTUNOB. J[711 HEKOTOPBIX TPOTOTHIIOB HY)XHO MHOTO TIapaMeTpPOB
WHUILMAIM3alAH, IpyTHe BooOIe Huaero He TpedyroT. [lepenaya clone mapameTpos
MEUIaeT MOCTPOEHUI0 €IMHO0Opa3Horo wuHTepdeiica KIOHMpoBaHMS. MoOXKeT
OKa3aThCsl, YTO B BaIIMX KJaccax MPOTOTHUIIOB YXKE€ OMPEACIISIOTCS ONepaIiuu s
YCTAaHOBKA M OYUCTKA HEKOTOPBIX BAXKHBIX 3JIEMEHTOB cocTosiHus. Ecim Tak, TO
STUMHU OIepaIusIMA MOXKHO BOCIIOJIB30BAaThCS Cpa3zy TIOCie KIOHMpOBaHUA. B
MIPOTUBHOM CJTy4ae, BO3MOXHO, TTIOHAIOOUTCS BBECTH omnepanuio Initialize, koTopas
NpPUHUMAET HadadbHbIC 3HAYCHUS B KA4eCTBE apTryMEHTOB U COOTBETCTBEHHO

YCTaHAaBJIIMBACT BHYTPCHHCC COCTOAHHUC KJIOHA. By;lee OCTOPOIKHBI, €CJIW OICpanus
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clone peasmzyer TiIyOOKOE€ KOMUPOBAHHWE: KOMHH MOXET MOHAIOO0UTHCS yHaJsATh

(s;BHO WM BHYTpH Initialize) mepen MOBTOPHON MHUIIMATU3ALIUCH.

IIpumenenne B Java API

[a6mon Prototype odenp BaxeH s JavaBeans — 3TO 3K3eMIUISpHI KJIacCOB,
KOTOpPBbIE YIOBIETBOPSIIOT OMpeeNEHHBIM cornamenusM o0 mmeHax. Cormamenus 00
UMEHaxX TIO3BOJISIIOT TpOrpaMMe co3/laHusi KoMmmoHeHTOB (Beans) 3HaTh, Kak wux
HacTpauBath. [locie HacTpoiiku 0OBEKTa KOMIIOHEHTAa C LEJbI0 HMCIOJb30BAHHS €ro B
NPUIOKEHUH, OOBEKT COXpaHseTcsl B (paiije, KOTOpBIA 3arpyXaercs NMPHIOKEHHEM Ha

CTaauH BBIIIOJIHCHUA.

[IaTTepH Singleton.

Ha3zBanue

OnuHouKa — NaTTEPH, MOPOKAAIOUINI OOBEKTHI.

Hasnauenue

["apanTupyer, 4TO y Kilacca €CTh TOJbKO OJUH SK3EMIUISP, U MPEAOCTaBIAET K
HEMY [I00AJIbHYIO TOUKY JOCTYyIIA.

Singleton: npuMeHUMOCTD

. JlomKeH CyIecTBOBaTh MO KpalHEH MEPE OJUH 3K3EMILIAP HEKOTOPOTO
kiacca. Jlaxxe eciim METOABI KJIacca HCIIOJIBb3YIOT TOJIBKO CTaTUYECKUE JaHHbBIE,
MOKET MOHAJAO0UTCS HSK3EMIUISIp TaKOro Kjacca, HalpuMmep, Uil [epefadyd B
KayecTBE MapaMerpa METOAY JpYyroro Kiacca WM KOTrJa HEoOXOIUMO HMETh
KOCBEHHBIN JIOCTYTI K KJIaccy, yepe3 UHTepQeiic;

. JlomkeH ObITh POBHO OJUH JK3EMIUISIP HEKOTOPOro Kiacca, JIErKO
JOCTYHBIA BCEM KIIMEHTaM. DTO MOXET OOBSCHATHCS TEM, YTO HYKHO HMETh
TOJIBKO OAMH HCTOYHUK HEKOTOpod wuHpopmauuu. Hampumep, uToObl ObLI
€IMHCTBEHHBI OOBEKT, OTBEUAIOIIMIA 3a TEHEPUPOBAHHUE MOCIEA0BATEIbHOCTH

MOPSIKOBBIX HOMEPOB;
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. ENMMHCTBEHHBIN 3K3eMILISAP JTOJDKEH PACHIUPATHCS ITyTEM TOPOKICHHS
IIOJIKJIACCOB, W KJIMEHTaM HY)KHO MMETh BO3MOXKHOCTH PabOTaTh C pacIIUPEHHBIM
9K3EMIUISIPOM 0€3 MOAM(UKAIINN CBOCTO KOJIA;

. Co3nmanne oOwBekTa HE TpedyeT OOJBIIMX 3aTpaT, HO OH 3aHUMAaET
OO0JIBIION 00BEM MAaMSATH WM Ha IMOCTOSHHO MPOTSKCHUU BCCH YKU3HH UCIIONB3YET

JpyTUE PECYPCHI.
Singleton: cTpykrypa

Singleton

static Instance() 0---q---——-——-—-41 retum uniguealnstance
SingletonCperation()
GetSingletonDatal)

static unigquelnstance
gingletonlata

Pucynok 9

YyacTHUKH

Singleton — oguHouka. Onpenenser Meto Instance, KOTOPBI MO3BOJAET KIMEHTAM
MOJIy4yaTh JOCTYI K E€IWHCTBEHHOMY HK3eMIUIIpy. MOKET HECTH OTBETCTBEHHOCTH 3a
CO3JIaHhe COOCTBEHHOTO YHUKAJIBHOTO HK3EMILISAPA.

Peanu3zanusa

KnuenTsl monmydaroT AOCTYN K JK3EMIUISIpy kiacca Singleton TOJBKO uepe3 ero
meton Instance. J[isg 3anmpeTra ApyruM Kiaccam IpsiMbIM 00pa3oM co3AaBaTh SK3EMILISPHI
OauHOYKH HEOOXOIUMO ClieJlaTh BCE KOHCTPYKTOPHI MPUBATHBIMH. O0sS3aTEIBbHO HYKHO
00BSIBUTH XOTSI Obl OJIMH MPUBATHBIM KOHCTPYKTOP, UHAU€ Java aBTOMAaTHYECKH CO3/aCT
st OAMHOYKH OOIIEIOCTYMHBIA KOHCTPYKTOp 1o yMondanuto. [Ilupoko pacnpocTpanexn
BApUAHT <«JICHUBOTO WHCTAHIIMPOBAHUS», KOTAa co3faHue HKk3eMiuisipa OIMHOUYKHU
OTKJIQJIbIBAETCSI /10 TIepBOro oOparieHus K MeToay Instance, Tak kak 3x3eMIuisip OQuHOUYKH
MOkeT He mnoHamobutcs. Kmacc OawHOYKM HE MOJDKEH pealn30BBIBaTH HHTEpderc
Cloneable, T.e. kK1acc He JOKEH MMETh BO3MOXKHOCTBH JI€JIaTh KOMUPOBAHME, BHI3bIBAS

meTo] clone o6bekTa OauHOouku. Ecnu cymiecTByeT BEpOSITHOCTH TOTO, YTO HECKOJIBKO
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MOTOKOB CMOTYT OJJHOBPEMEHHO BBI3bIBaTh MeTOA Instance, cieayeT 0ObIBUTH METOJ Kak
CUHXPOHU3UPOBAHHBIN.

IIpumenenne B Java API

java.lang.Runtime — 310 knacc-OauHouka. OH UMEET CTPOro OJIMH 3K3EMIULP, HE
UMEET JOCTYIHBIX KOHCTPYKTOPOB, YTOOBI TMOJY4YMTh CCBUIKY Ha €JIMHCTBEHHBIH

HK3EMIUISP HYKHO BbI3BaTh CTaTUUYECKU MeToa getRuntime.

[laTrTepH Adapter.

Ha3Banmue n kiaccugukanus oopasna
AnanTep — naTTepH, CTPYKTYPUPYIOIIHK KIacChl U 0OBEKTHI
Hasnauenue
[IpeoOpazyer wunHTepdeiic ogHOro kinacca B HHTEp(dENrc Ipyroro, KOTOPBIU
OKMJAIOT KJIUMEHThl. Ajantep oO0ecneurBaeT COBMECTHYIO paboTy KJIacCoB C
HECOBMECTUMBIMH HHTEpdeiicamu, KoTopasi 6e3 Hero Oblia Obl HEBO3MOXKHA
N3BecTeH Takke Mo HMEHEM
Wrapper (06epTka).
Adapter: npuMeHUMOCTH
[IpumensiiTe axanTep KJIaccoB, KOraa:
. XOTUTE HUCHOJb30BaTh CYLIECTBYIOIIMHA Kiacc, HO €ro uHTepdeiic He
COOTBETCTBYET BalllUM MOTPEOHOCTIM
. coOupaeTech C€O3/1aTh MOBTOPHO HCIOJIB3YEMBIM KJacCc, KOTOPBIN
JOJDKEH B3aMMOJIECTBOBATH C 3apaHEE HEU3BECTHBIMM WJIM HE CBS3aHHBIMH C HUM
KJIACCaMU, UMEIOIIMMH HECOBMECTUMbIE UHTEP(ENChI
[Ipumensiiite axantep 00bEKTOB, KOT1a
. HY’)KHO MCIOJIb30BaTh HECKOJIBKO CYIIECTBYIOIIMX IMOJAKJIACCOB, HO
HEMPaKTUYHO AaJalTHPOBAaTh MX MHTEpPeichl MNyTeM MOPOXKACHHUS HOBBIX
NOJIKJIACCOB  OT Kaxjaoro. B »Tom cinydae anmantep OOBEKTOB MOXKET
npucnocadIuBaTh HHTEpPGENC uX 00IIEero pOAUTENILCKOTO Kiacca

Adapter (ks1acca): cTpyKTypa
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AI[aHTep KjIaCCa HCIHOJBb3YCT MHOXKXCCTBCHHOC HACICAOBAHHUC [JIA aJdalTalunu

oJIHOTO MHTEpdeiica K Ipyromy.

Client W Adaptee

Meguest(} SpecificRequest{)

A A

timplementation)

Adapter
Reguest{) O-f--—-————1 SpecificAequest()
Pucynok 10
Adapter (ky1acca): 0cO0eHHOCTH
. Anantupyer Adaptee xk Target, nepenopydasi JeHCTBUS KOHKPETHOMY

kiaccy Adaptee. [Toatomy ganHbIN naTTepH HE OyAeT padOTaTh, €CIU MBI 3aXOTUM
OJIHOBPEMEHHO aIalITUPOBATh KJIACC U €r0 MOAKIIACCHI;

. [To3Bossier amantepy Adapter 3aMecTUTh HEKOTOpPBIE ONEpaluu
ampantupyemoro kiacca Adaptee, Tak kak Adapter ecTb HE YTO MHOE, KaK IMOJIKIIACC
Adaptee;

. BBoguTr TONMBKO OAMH HOBBIM 00BEKT. UTOOBI 100paThcsi 110
aIanTHPYEMOTO KJlacca, HE HYKHO HHUKAKOTO JOMOJIHHUTEIBHOTO OOpAIleHUS I10
yKazaTelo.

Adapter (o0bekTa): CTPyKTYpa

Anantep 00beKTa MPUMEHSIET KOMITO3UIIUIO OOBEKTOB.

Client ™ Target — ™ Adaptee
Requeasty) SpecificHeguest)
adaples
Adapter
Request)) =-fF----------- adaptee—>SpeacificRequesi()
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Pucynoxk 11
Adapter (o0bekTa): 0COOEHHOCTH

. [TozBonsier omHomy anpantepy Adapter pabGoTaTh €O MHOTHMH
amantupyeMbiMu oObekTamm Adaptee, TO ectb ¢ cammMm Adaptee u ero
nojakiaccaMu (€clid TaKOBbIE HUMEIOTCS). AJanTep MOXET A00aBUTh HOBYIO
(GYHKIHOHAIBHOCTD Cpa3y BCEM aJlallTUPYEMbIM 00bEKTaM;

. 3arpyaHseT 3amenieHue omnepanuid  kimacca Adaptee. s aToro
noTpedyercst mopoauTh oT Adaptee moaknacc u 3actaBuTh Adapter ccbuiatbesi Ha
3TOT MOJKJIAacc, a He Ha caM Adaptee.

Y4acTHUKH

. Target (Shape) - 1eneBoil - onpenenseT 3aBUCSIIUN OT IPEAMETHOM
obOnactu uHTepdeiic, koropsiM nons3yercs Client.

. Client (DrawingEditor) — KJIHeHT - BCTyIaeT BO B3aUMOOTHOIICHUS C
o0OBeKTaMHu, yaoBieTBopstomuMu uurepdericy Target.

. Adaptee (Textview) — amantupyemsblid - onpenenseT CyLIECTBYIOUINI
uHTepdeic, KOTOPBIM HyKIaeTCs B aJanTalkH.

. Adapter (Text Shape) — agantep - agantupyet unrepdeiic Adaptee
untepdeiicy Target.

Peanu3zanusa

KiuenTsl BBI3BIBAIOT Olepanuu dKk3eMiuispa agantepa Adapter. B cBoro ouepenn

ajlanTep BBI3BIBACT OIEpalliy aJanTHPyeMOro o0beKkTa min kiacca Adaptee, KOTOpHIit

¥ BbIMONHSAET 3anpoc. llpu peanuszanmu Agjantepa BO3HHMKAET BOIMPOC: OTKyAa

O00BEKThI-aIaNTePhl Y3HAIOT, KaKol 3K3eMIUisip kiacca Adaptee Bei3BaTh. CyIliecTByeT

JABa I104X01a K pCIICHHIO:

1) Ilepenath cchuliky Ha o0O0BeKT Adaptee B KauecTBe TmapaMmerpa s
KOHCTPYKTOpa OOBEKTa-afanTepa WIH IS OJHOTO M3 €ro METOAOB. JTO
MO3BOJISIET HKCIIOJIB30BaTh OOBEKT-aJanTep C JIFOOBIM SK3EMIUIIPOM WIH C

J00BIM BO3MOKHBIM KOJTMYECTBOM IK3EeMILISIpOB Kiacca Adaptee.
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2) CnenaTth KJacc-afganTep BHYTpEeHHUM kiacoM kimacca Adaptee. Ilpu stom
VOPOIIAETCS CBA3h MEXAY OOBEKTOM-aJanTepoM W  aJanTHPYEMbIM
o0bekToM. Kpome Toro, CBSI3T MpU 3TOM CTAaHOBUTCS KECTKOM.

IIpumenenue B Java API

Java API He comepX UT Kakux-JIMOO OTKPBITHIX KJIACCOB aJalTepoOB, TOTOBBIX K
ucnonp3oBanno. OH HMeeT Kiacchl, Hampumep java.awt.event.WindowAdapter,
MpeIHAa3HAYCHHBIC HE IJIS MPSMOTO HWCIIONB30BAaHUSA, a JJIS CO3/IaHWS HA WX OCHOBE
nojakiaccoB. Mes coCTOUT B TOM, YTO HEKOTOpbIE HHTEP(EHCHI chyiaTeaeii COObITHIA,
Hanpumep WindowListener, 0OBSIBISIIOT MHOKECTBO MeTOJ0B. Kak mpaBuiio, HE Bce
OTH METOJBI JOJIKHBI OBITh PEATM30BaHBI, HHTEPEC MPEACTABISIOT TOJBKO HECKOIBKO
n3 Hux. Kimacc WindowAdapter peanusyer unrepdeiic WindowListener u peanusyer
BCE €ro Meronabl Kak myctele. Kiacc amantepa, sSBIMIONIMIICS MOAKIACCOM Kiacca
WindowAdapter gofkeH peaqu30BbIBaTh TOJBKO METOMBI, COOTBETCTBYIOLIUE
MPEACTABIISIONIMM UHTEpeC COOBITUsIM. JIJIsi BCeX OCTajJbHBIX METOJIOB OH HACJIEIyeT

IIyCThIE BAPUAHTHI PEATU3ALINH.

[laTTepH Bridge.

Ha3zBanmue u kinaccudukamusi narrepHa
MocT - maTrTepH, CTPYKTYpUPYIOIINI 0O0BEKTHI
Ha3nauenue
Otaenuth aOCTPAKIIMIO OT €€ peaTu3aliy TaK, YTOOBI TO U IPYTO€ MOXKHO ObLIO
U3MEHSTh HE3aBUCHMO.
N3BecTeH TakiKe M0 MMEHEM
Handle/Body (onucarens/Teno).
Bridge: moTuBauus
Ecnu nns HekoTopo#t abCTpakiiuu BO3MOXKHO HECKOJIBKO pealiu3alldii, TO 0OBIYHO
MPUMEHSIOT HacyenoBanue. AOCTpaKTHBIN Kilacc ompenenseT uarepdeic adcTpakiuu, a
€ro KOHKPETHBIC IMOAKIACCHI MO-pasHOMY peaim3yroT ero. Ho Takoil mojaxon He Bcerma

obOnagaeT JOCTaTOYHON TMOKOCTHIO0. HaciiemoBanue KeCTKO MPUBSI3BIBAET PEATM3AIUIO K

33



abCTpakIuy, YTO 3aTPyIHAET HE3aBHUCUMYIO MOJIM(DUKAINIO, pACIIMPEHUE U TMOBTOPHOE
UCITIOJIb30BAaHUE a0CTPAKIMKU U €€ peaTnu3alnu.

PaccmoTpum peanuzainuio MepeHOCUMO aOCTpakiMu OKHA B OMOIMOTEKE IS
pa3paboTKu MOJIb30BaTeNbCKUX MHTEep(delicoB. Hamrncanubie ¢ €€ MOMOIIBIO MPUTIOKEHUS
JOJDKHBI paboTaTh B pa3HbIX cpenax, Hampumep noja X Window System u Presentation
Manager (PM) ot xomnanuu IBM. C nomoliipo Hacie10BaHust Mbl MOTJIA Obl ONIPECIUTh
abctpaktHbiid kiacc Window u ero moaknaccsl XWindow u PMWindow, peanusyiormiue
uHTepdeic okHa A pa3HbiX mwardopm. Ho y Takoro pelieHus ecTh 1Ba HEJOCTATKA:

1)  HeymoOHO pacrpocTpaHaTh aOcTpakiuio Window Ha apyrue BUABI OKOH WU
HoBble atdgopmsl. [IpencraBpre cede noaknace IconWindow, koTopblit
CHeIUaIN3UpyeT a0CTPaKIUIO OKHA IS MUKTOTpaMM. UTOOBI moaepKaTh
MUKTOrpaMMBbl Ha 00eux IiatgopMax, HaM NPHUAETCS pealn30BaTh JBa
HOBBIX noaknacca XlconWindow u PMIconWindow. bonee toro, mmo niBa
noJiKjiacca HEOOXOJMMO ONpPENeNsATh Il KaXIIOTO BHAAa OKOH. A s
MOJACPKKU TPEThel MIaTPopMbl MPUAETCA OMPEACNSTh JJIsi BCEX BUIOB
OKOH HOBBIH mToakiiacc Window;

2)  KJIMEHTCKMH KOJ| CTaHOBHUTCS IUIaT(opMeHHO-3aBUCHUMBIM. [Ipu co3panuu
OKHA KJIMEHT WHCTAHIMPYET KOHKPETHBIH KJIAcC, HMMEIONIUN BIOJHE
ompenelieHHy0 peanusanuio. Hampumep, coznabas 00bekT X Window, Mbl
NpUBS3BIBAEM a0CTPAKLUMIO OKHA K €€ pealu3aliu JJIsi CHCTeMbl X
Window wu, ciemoBarenbHO, JellaéM KOJ KJIHEHTa OPUEHTHUPOBAHHBIM
MMEHHO Ha 3Ty OKOHHYIO cucTeMy. TakuMm oOpa3oMm, YCIOXHSAETCS
MEepEeHOC KJIMEHTa Ha JApyrue miatgopmbl. KIHWEeHTHl MOMKHBI HUMETh
BO3MOXKHOCTh CO37[aBaTh OKHO, HE TIPHUBS3BIBASICh K KOHKPETHOU
peanuzauuu. TOJBKO caMa peanu3alusi OKHA JOJDKHA 3aBUCETh OT
m1aTOpMbI, Ha KOTOPOi paboTtaer nmpuioxkeHue. [loaTromy B KIMEHTCKOM

KOJIE HEMOJXKET OBITh HUKAKUX YIIOMUHAHUN O TUIaTQopMax.
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Window l[: Window

XWindow PMWindow XWindow PMWindow lconWindow

| |

XlconWindow| PMIiconWindow

Pucynok 12

C momormipl0 maTTepHa MOCT 3TH IPOOJIeMBbI pemaroTcs. AOCTpakius OKHAa U ee
peanu3anys MoMenarTcs B pa3/ielibHbIe HepapXUH KJ1accoB. Takum o0pa3oMm, CYIIECTBYET
onHa uepapxusa s uHTepdericoB okoH (Window, IconWindow, TransientWindow) u
npyras (¢ xopHemM Windowimp) - miaga miaaTGOpMEHHO-3aBUCUMBIX peanu3anuid. Tak,
noakinacc XWindowlmp npenocrasisietr peanuzanuio B cucteme X Window System.

Bce onepammn noaknaccoB Window peanu3oBaHbl B TEPMHHAX aOCTPAKTHBIX
oneparuii u3 uHTepdeiica Windowimp. IT1o oTnenser aOCTPaKIUIO OKHA OT Pa3IMYHBIX
ee TIaTGOpMEHHO-3aBUCUMBIX peanu3anuii. OTHolIeHue Mexay kiaccamu Window u
Windowimp wmbl OyneM Ha3blBaTb MOCTOM, IIOCKOJbKY MeEXIy aOcTpakuuen u

peaﬂmauneﬁ CTPOUTCA MOCT, U OHHN MOT'YT U3MCHATHCA HC3aBUCHUMO.

Mocr
Window Windowlmp
Ko
+DrawText() q 0.* tDevDrawText()
+DrawRect() ‘ +DevDrawLine()
AN &
~ -
-~
imp->DevDrawLine() lconWindow | [TransientWindow| | Windowimp | |PMWindowimp
imp->DevDrawLine()
imp->DevDrawline() .
i . +DrawBorder 4 DrawCloseBox "DevDraWText() meDraWLme()
imp=Devirawiine() — i =T 0 DevDrawl.ine()| [+DevDrawTexi()
-~ Z (T
g;:::';;‘g DrawRect() XDrawString() XDrawLine()
Pucynok 13
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Bridge: npumenumocTb

Hcnonp3yiiTe naTTepH MOCT, KOTA:

1. xoture wu30ekaTh TMOCTOSHHOW TMPUBA3KU a0CTpakUUU K
peanuszauuu. Tak, Hampumep, OBIBaeT, KOTJa pealu3aliio HEoOXOIHMMO
BBIOMPATH BO BPEMsI BBITIOJIHEHUSI IPOTPAMMBI;

2. u alcTpakuuu, U peaid3aliy JOJKHBI PACIIMPATHCS HOBBIMHU
mojakiaccaMu. B TakoMm ciaydae maTTEpH MOCT IO3BOJISIET KOMOWHUPOBATH
pa3Hble a0CTPAKIIMKU U pean3allii U U3MEHITh X He3aBUCHUMO;

3. W3MEHEHHWs B pealu3anuu a0CTPaKIMKU HE OJDKHBI CKa3bhIBATHCS
Ha KJIIMEHTaX, TO €CTh KJIUECHTCKUNA KOJT HE TOJDKCH IMEPEKOMITHIINPOBATHCS;

4. Tonbko st C++! Bl XOTUTE MOJHOCTHIO CKPBITh OT KJIMEHTOB
peanmzanuio adctpakiuu. B C++ mpeacraBnenue kiacca BUAUMO Yepe3 €ro
nHrepdeiic;

5. 4YHCIIO KJIAcCOB HAayMHAET OBICTPO paCTH, KaK MbI BUJEIH Ha
IepBOM auarpaMme u3 pasfena «MoTtuBamms». OTO NpU3HAK TOrO, YTO
Hepapxulo CIeyeT pa3/IeuTh Ha JIBE YaCTH;

6. BBl XOTUTE PA3JCIHTh OJHY PEATU3ANNI0 MEXIY HECKOJIbKUMHU
oObekTamMu (OBITH MOXKET, MPUMEHSISI TOJCYET CCBUIOK), U ITOT (aKT

HEO0OXOJMMO CKPBITh OT KJIUEHTA.

Bridge: crpykrypa

Client Abstraction Implimentor

1 0..* [*Operation() 1 0.* [|+Operationimp()

e ? [ © ]

RefinedAbstraction| |ConcretelmplimentorA| |ConcretelmplimentorB

imp->Operationimp

Y4yacTHUKH

+Operationimp() +Operationimp()
Pucynok 14
. Abstraction (Window) — aOcrtpakius - ompenenseTr HHTepdenc

abCTpaKkIMu U XPaHUT CCbUIKY Ha 00BbeKT Tuna Implementor;
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. RefinedAbstraction (iconWindow) — yrouHeHHas aOCTpakuus -
pacmmpsieT uaTepderic, onpeaeaeHHbI adcTpakiuenn Abstraction;

. Implementor (Windowlmp) — peanmuzatop - ompenensier uHTepdeiic
Juis KiaccoB peanuzanuu. OH He 00s3aH TOYHO COOTBETCTBOBATH HMHTEpQEicy
kiacca Abstraction. Ha camom nene o6a uHTepdelica MOTYyT OBITh COBEPIICHHO
paznuunbel. OObuHO wuHTEp(deiic kimacca Implementor mnpegocTaBisieT TOMBKO
NPUMUTHBHBIE oOlepauu, a kiacc Abstraction ompenensier omepauuud Oosee
BBICOKOTO YPOBHS, Oa3upyroIIrecs: Ha 3TUX TPUMUTHBAX;

. Concretelmplementor  (XWindowlmp, = PMWindowlmp) -
KOHKPETHBI peann3aTtop - COACPKHUT KOHKPETHYIO peanu3aiuio uHTepdeiica
kiacca Implementor.

OTHOlIEeHUs

OO0bekT Abstraction nepeHamnpanisieT cBoeMy 00bekTy Implementor 3ampockr
KJIMEHTA.
Peanuzanus
. Toabko oaumH Kiaacc Implementor. B curyanusx, xoraa €cTb TOJBKO OJHA
peanuzaius, co3daBaTh aOCTpakTHbIM kiacc Implementor HeoOs3aTenbHO. IDTO
BBIPOXKACHHBIM CIyd4ail maTTeépHa MOCT- MeXAy Kkiaccamu Abstraction wu
Implementor cymiecTByeT B3aMMHO-OJHO3HauYHOE COOTBETCTBUE. TeM He
MEHee,pa3/ieJIeHe BCE K€ MOJIE3HO, €CJIM HYKHO, YTOObl M3BMEHEHHE peaanu3aluu
KJlacca HE OTpakaJIoCh Ha CYIIECTBYIONIUX KJIMEHTaX (JIOHKHO OBITH JOCTATOYHO
3aHOBOCKOMITOHOBATh TPOTPaMMy, HE TMEPEKOMIMIUPYS KIUEHTCKHA KOJ).
Hanpumep, B C++ unrepdetic kinacca Implementor MOXHO ONIpeACIUTh B 3aKPHITOM
3aroJioBOYHOM (haiiyie, KOTOPBIA HE TepenaeTcs KIUEHTaM. OJTO TIO3BOJISIET
MOJTHOCTBIO CKPBITh PEATU3AIIHNIO Kilacca OT KIMEHTOB.
. Coznanue npaBuibHOro odobekra Implementor. Kak, korna u rae npuHuMaercs
perieHne 0 TOM, KaKOW M3 HECKOJBKUX KiaccoB Implementor mHCTaHIIMPOBATH?
Eciu y xnacca Abstraction ecth uH(OpManmus O KOHKPETHBIX —KJlaccax

Concretelmplementor, To OH MOXET HWHCTAHIIMPOBATH OJWH W3 HHUX B CBOEM
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KOHCTPYKTOpPE; KakKOW WMEHHO - 3aBUCUT OT TMEpPEJaHHBIX KOHCTPYKTOPY
nmapamMeTpoB. Tak, eciau KJ1ace KOJUICKITMH TMOICPKUBAET HECKOJIBKO pean3aliuii,
TO pEIIEHWE MOXHO TMPUHATH B 3aBUCUMOCTH OT pa3Mepa KoJulekuuu. s
HEOOJIBIITUX KOJIICKIIMA MMPUMEHSCTCS PEaH3allis B BHJIC CBSI3aHHOTO CITUCKA, IS
OONBIINX - B BUJE XAIIMPOBAHHBIX TaOmuIl. Jpyrod moaxoj - 3apaHee BbIOpAThH
peanu3aluio Mo yMOJYaHUIO, a TT03KE U3MEHSTh €€ B COOTBETCTBUM C T€M, KaK OHa
ucrosb3yercs. Hampumep, eciau 4Yuciio 3JIEMEHTOB B KOJUICKIIMM CTaHOBHUTCS
OOJIbIIIE HEKOTOPOW YCIOBHOM BEIMYMHBI, TO MBI IEPEKIIoYaeMcsi C OJHOM
peanu3anuu Ha Apyryio, Oonee 3¢ dexTuBHYI0. MOXHO Takke IelIerHpoBaTh
peuieHue aApyromy oObekTy. B mpumepe c uepapxusimu Window/Windowlmp
yMECTHO ObLJI0 OBl BBeCTU (aOpUUHBIN OOBEKT, €UHCTBEHHAS 3aJladya KOTOPOro -
MHKAICyJIupoBaTh  IJIAaTPOPMEHHYIO cneuuduky. @abpuka  obOsagaeT
uHpopmarmeit, 0obekTl Windowlmp kakoro Buja HaJI0 CO3[aBaTh I JaHHOU
wiatrgopmbl, a o0bekT Window mpocto oOpammaercs K HEl ¢ 3ampocoM o
MPEOCTaBICHUN Kakoro-Huoynb oowbekra Windowlmp, mnpu 3TOM MHOHSTHO, YTO
O0OBEKT TOJYYUT TO, YTO HYXKHO. [IpemmyInecTBo OMUCAHHOTO MOJXOJa: Kiacc
Abstraction HanpsIMy10 HEPUBSI3aH HU K OJHOMY U3 KiiaccoB Imp lament or;

3. Pa3nenenne peann3atopoB. B C++ MOXHO NPUMEHUTH MIUOMY OIHCATEINb/TEIO,
9TOOBI HECKOJIBKUMU OOBEKTaMU MOTJIA COBMECTHO HCIIOJIB30BAaTHCSA OJ[HA U Ta Ke
peanu3anysa. B Tene XpaHUTCS CYETUYHMK CCHIJIOK, KOTOPBIA YBEIMYHUBACTCS W

YMCHBIIACTCA B KJIIACCC OIIMCATCIILA.

[IarTepH Composite.
Ha3panue n knaccupukanus odpasua
KommnoHOBIIUK - TATTEPH, CTPYKTYPUPYIOIIUH OOBEKTHI.
Ha3nauenue
KommonyeT 00beKThl B APEBOBUIAHBIC CTPYKTYPHI JUTSl TIPEACTABICHUS UEpapXuit
yacThb-11es10e. [lo3BossieT KiaueHTaM eAMHOOOpPAa3HO TPAKTOBATh WHAMBUAYAJbHBIE U

COCTaBHBIE OOBEKTHI.
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Composite: MoTuBanus

Takue mpunokeHus, Kak rpapuueckrue peaakTopbl U PeJaKkTOPhI AEKTPUUECKUX
CXEM, TMO3BOJISIOT MOJIb30BATENSIM CTPOUTH CIIOKHBIE JAMArpaMMbl U3 0oJiee MPOCTHIX
KOMIIOHEHTOB. [IpOCKTHPOBIIMK MOXET CTPYINIUPOBATH MEJIKHE KOMIIOHEHTHI MJIs
dbopmupoBanus 6osee KpyMmHbIX, KOTOPBIE, B CBOIO OY€peb, MOTYT CTaTh OCHOBOM /st
co3fgaHus emie Oosee KpYMHbIX. B mpocTolt peanus3anuu AOMYCTUMO ObUIO OBl
OTIPEAETUTh KIAcChl TpaUYeCKuX MPUMUTUBOB, HAPUMEDP TEKCTAa U JUHUI, a TaKkxKe
KJIACChI, BBICTYNAIOIIUE B POJIM KOHTEHHEPOB JIJISl ITUX TPUMHUTHUBOB.

Ho y Takoro pemenus ects CyneCTBEHHBIM HeqocTaToK. [Iporpamma, B KoTopoun
3TH KJIACChl HWCHOJB3YIOTCS, JOJDKHA IO-pa3sHOMY oOpamiarbcs ¢ MPUMUTHBAMHU H
KOHTEIHepaMu, XOTs IOJb30BaTeNb Yalle BCEro paboTaeT ¢ HUMHU €IUHOOOpa3HO.
HeoOxomumocTh pa3nuyaTh O3TH  OOBEKTHI yCIHOXHAET mpuioxeHue. Ilarrepn
KOMIIOHOBIIMK OMHUCBIBAET, KAK MOKHO IPUMEHUTh PEKYPCUBHYIO KOMITO3UIIUIO TAKUM
o0pa3oM, YTO KJIMEHTY HE€ MPHUAETCA MPOBOAUTH pPA3JIMYUE MEXIYy HPOCTHIMU HU
COCTaBHBIMU OOBEKTAMM.

Kirouom k maTTepHy KOMIIOHOBIIMK SIBJISIETCS aOCTPAKTHBIM KJacc, KOTOPBIN
MIPEICTABIISET OJTHOBPEMEHHO U MPUMHTHBBI, U KOHTEHHEpHl. B rpaduueckoii cucreme
ATOT KJIacc MOXeT HazbiBaThes Graphic. B Hem oOBsBIIEHBI onepainu, crnenuduaHble
JUISL Kaxaoro Buaa rpaduyeckoro oobekTa (Takue kak Draw) u oOmme 1jisi Bcex
COCTaBHBIX 00BEKTOB, HAIPUMEDP OTIEPAITUH JIJIS TOCTYIIA U YIIPABJICHUS TOTOMKAMHU.

[Toaknaccer Line, Rectangle u Text (cm. nuarpammy BBIIIE) ONPEACISIOT
NPUMHUTUBHBIE Tpapuueckue o00bekThl. B Hux onepamus Draw peanuszoBana
COOTBETCTBEHHO JJIsl PUCOBAHUS MPSIMBIX, MPIMOYTOJILHUKOB U TeKCTa. [I0CKONBKY y
OPUMUTHUBHBIX OOBEKTOB HET IMOTOMKOB, TO HHU OJMH W3 3TUX I[OJKIACCOB HE
peanusyeT orneparyu, OTHOCSIIHECS K YIIPABICHUIO TOTOMKaAMHU.

Kmacc Picture ompenenser arperar, cocrosmmii u3 00bekToB Graphic.
PeanuzoBanHasi B HeM omnepauuss Draw BbI3bIBa€T OJHOMMEHHYIO (DYHKIMIO IS

Ka)XJIOTO TIOTOMKA, a orepauuu st paboThl ¢ MOTOMKAaMHU YK€ He IycThl. [lockonbKy
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unTepdeiic kmacca Picture coorBercTByeT mnTepdeiicy Graphic, To B coctaB 00beKTa

Picture MOTYT BXOIUTH U JPYTHE TaKUE Ke OOBEKTHI.

Graphic [inA Boex rpadiw-ecsmy
obbLexToR g
- Drawi} ot g.Draw)
+Add(in Graphic) - T
= Remove(in Graphic) ¢
L GatChildin int) lpaueqne
z} uﬁber}bl
I
[ 1
.‘I
Line Rectangle Text ; Picture
]
+0raw() H+Draw() +Draw) +Draw()
- +Add(in Graphic)
- +Removelin Graphic)
0o0EEMTE § B CNHCOK P
T p— +GetChild(in int)
Pucynok 15

Composite: npuMeHUMOCTD
Hcnonp3yiiTe naTTepH KOMIIOHOBIIMK, KOT/AA:
1. HyXHO MPENCTaBUTh UEPAPXUIO OOBEKTOB BUJIA YACTh-1IENIOE;

2. XOTHUTE, yTOOBI KIIMEHTHI eI[I/IHOO6pa3HO TPAKTOBAJIM COCTABHBIC U HHANBU/YaJIbHBIC

OOBEKTHI.
Composite: crpykrypa
Component
Client 0.
i +Operation() Fad
10 .ftﬁdd{in Component) o
T Removalin Comgponant)
L4 GatChild(in int)
| N
Leaf
Composite
+Operation()
__ _ JOperaton) MoTomer
DA Boex NOTOMEKOE g - +Add(in Component) 1
g.Operation(); +Remove(in Component)
+EatChild(in int)
Pucynox 16
Y4yacTHUKH
. Component (Graphic) - KOMIoOHEHT: - 0OBSBISIET MHTEpPeiic s
KOMHOHyeMBIX O6’beKTOB;
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- MPEIOCTaBJSIET MNOAXOJANIYI0 peaM3alUI0 ONepalui M0 YMOJIYaHUIO,
00111y10 ISt BCEX KJIACCOB;
- 00BsBIACT HMHTEepdehc I JoCTynma K IMOTOMKAM M YIIPaBICHHS HMHU;
- ompenenser wuHTepderc IS A0CTyna K POJUTENI0 KOMIIOHEHTa B
PEKYPCHUBHOM CTPYKType M MPU HEOOXOIUMOCTU peanu3yeT ero. OmnucaHHas
BO3MOKHOCThH HeOOs13aTeIIbHA;

. Leuf (Rectangle, Line, Text, u T.1.) — JIUCT - NpEACTABISET JIUCTOBBIC

y3JIbI KOMITO3UITMY U HE UMEET MOTOMKOB;

- OIpeaAcisICT MOBEACHUC ITPUMUTHBHBIX 00BEKTOB B KOMIIO3HMIIWH,

. Composite (Picture) - coctaBHOI OOBEKT:- ONpeENEseT MOBEIACHUE
KOMITOHEHTOB, y KOTOPBIX eCThb ITIOTOMKH;
- XpaHUT KOMITIOHEHTBI-IIOTOMKH;

- peanM3yeT OTHOCAIIMECS K YMPABJICHUIO MOTOMKAMH OIepaluu B HUHTepderice
kiacca Component;
. Client — xiuMeHT - MaHUIYyIHpPYeT OOBEKTAaMU KOMIIO3UIIMHM Yepe3
untepdeiic Component.
OTHOMIECHUA
Knuentsr ucnonb3yror unTepdeiic kimacca Component st B3aUMOJEHCTBHS C
00bEeKTaMU B COCTaBHOW CTpPYKType. Ecnu mosydareneMm 3ampoca sIBISETCS JMCTOBBIM
00bekT Leaf, To oH 1 o6pabaThiBaeT 3anpoc. Korna ke mosydaresnaeM sBIsIETCS COCTaBHOM
o6bexkT Composite, To 0OBIYHO OH MEpPEHAIPABISET 3aIPOC CBOMM IMOTOMKaM, BO3MOKHO,
BBITIOJIHSASI HEKOTOPBIE TOTIOJHUTENBHBIE ONEPALIMH JI0 WIIH MTOCIIE MepEeHaNpaBiIeHUs.
Peanu3anus
1. sIBHBIEe CCBHUIKM Ha poauTeser. XpaHCHHE B KOMIIOHEHTE CCBUIKM Ha CBOETO
POAUTENST MOXKET YIPOCTUTh 00XOJ] CTPYKTYpHI U ynpaBieHue er. Hamuuue takoit
CCBUIKHM 00JIerdaeT MEepe/IBIKCHUE BBEPX IO CTPYKType M yAajieHHe KOMIIOHEHTA.
Kpome Toro, ccpuiku Ha poauTEedl MOMOTarT MNOJJAEpkaTh MATTEPH ILEMOYKa
o0s3aHHOCTe. OOBIYHO CCBHUIKY Ha pOAMTEN OmpenensitoT B kiacce Component.

Knaccer Leaf u Composite MOTyT yHacienoBaTh caMmy CCBUIKY W OTIEpalliy C HEW.
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[Ipu HaNMUKUK CCHUIKK HA POJUTENS BAXHO MOACPKUBATH CJICIYIOIINN NHBAPUAHT:
€CJIM HEKOTOPBI OOBEKT B COCTABHOM CTPYKTYpE CChUIAETCS HA APYroil COCTaBHOU
00BEKT KaK Ha CBOETO POJIUTENS, TO JIJIsl MOCIEAHETO NEPBBIN SBISETCS TOTOMKOM.
[Ipocreitmmii crmoco® TrapaHTHPOBATH COOJIFOJICHUE 3TOTO YCIOBHS - W3MEHSTH
poIUTENs KOMIIOHEHTA TOJBKO TOT/a, KOT/la OH J00aBiseTcs WIH YJalIseTcss W3
cocTaBHOro o0bekTa. Eciii 310 yaaeTcst oauH pa3 peanu3oBath B onepauusx Add u
Remove, To peammsamus OymeT yHacieoBaHAa BCEMH IMOJAKIACCAMHU W, 3HAYMT,
WHBAPUAHT OYJET NOJJEP>KUBATHCS aBTOMATHYECKHU.

. Paznesnenne kommoHeHTOB. YacTto OBIBa€T MOJE3HO pPa3JeiiATh KOMIIOHEHTHI,
Hanpumep Uil YMEHbIIEHU 00bemMa 3annMaeMoi namatu. Ho eciau y koMmnoHeHTa
MOXXET OBITh 0oJiee OJHOrO0 POAMUTEINA, TO pa3JeiCHHE CTAHOBUTCS MPOOJIEMOM.
Bo3MoxHOe pelieHne - Mo3BOJIUTh KOMIIOHEHTaM XPaHUTh CChUIKM Ha HECKOJBKUX
poauteneil. OIHAKO B TAKOM CJIy4yae IIPH PaclpOCTPAaHEHUHU 3alpoca MO CTPYKTYpE
MOTYT BO3HUKHYTh HEOJHO3HA4YHOCTH. [laTTepH mpucnocoOieHel MoKa3bIBaeT, Kak
CleAyeT U3MEHUTh JW3ailH, 4TOObI BOBCE OTKAa3aThCsl OT XPAHCHUSI POJUTEIICH.
PaboTaeT OH B Tex cily4asix, KOrja IOTOMKH MOTYT HE MOChUIaTh COOOIIEHHUI CBOUM
POAUTEINSIM, BEIHECS 3a CBOU IPAHUIIBI YaCTh BHYTPEHHETO COCTOSHUSL.

. Makcumu3zauusa uHtTepdeiica kiaacca Component. OgHa u3 ueneld narrepHa
KOMITOHOBIIIHK - U30aBUThH KIIMEHTOB OT HEOOXOAMMOCTH 3HATh, paOOTAOT JIU OHU C
JUCTOBBIM HMJIM COCTaBHBIM OOBEKTOM. JIJII JOCTIKEHHS HDTOM IIeH KJacc
Component TOJDKEH caenaTh Kak MOXKHO OOJIbIIe oneparuii OOIMME i KJIacCOB
Composite u Leaf. O6bryHo kacc Component mpeocTaBisieT sl 3TUX ONepanuid
peanuzanuu Mo ymosuanuio, a noakinaccel Composite u Leaf 3amemaror wux.
OpHako WHOTIA 3Ta 1E€7h BCTYMAeT B KOH(IMKT C MPUHITUIIOM MPOSKTHPOBAHUS
HUepapXuM KJIacCOB, COTJIACHO KOTOPOMY KJacC JAOJKEH OMNpPeAessiTh TOJIBKO
JIOTHYHbIE JIJISI BCEX ero nojkiaccax omnepauun. Knacc Component noajiepxuBaet
MHOI'O0 OIlepalidii, HE HMEIOMMUX CcMbIcima i kiacca Leaf. Kak ke Ttorma
PEAOCTaBUTD JIJISI HUX pean3alluio no ymoiadanuto? MHoraa ynaeTcst mepeHecTH B

kiacc Component ornepainio, KOTOpasi, Ha MEPBbIA B3I, UMEET CMbICI TOJIBKO
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JUTSL COCTaBHBIX OOBEKTOB. Hampumep, wmHTEepdeiic it gocTynma K MOTOMKaM
aBisieTcss GyHIaMEHTAIbHOM yacThio Kiaacca Composite, HO BOBCe HE 00s3aTENIbHO
knacca Leaf. Opnako ecnu paccmarpuBath Leaf kak Component, y KoToporo
HUKOT/Ia He OBbIBaeT MOTOMKOB, TO MBI MOXEM ONpeneauTh B kiacce Component
OTepalrIo I0CTYyMa K MOTOMKAaM Kak HUKOTJJa He BO3Bpalaloly0 MOTOMKOB. Torna
noakinaccel Leaf Morytr ucmosb3oBaTh 3Ty pealu3alio [0 YMOJYaHUIO, a B
noakinaccax Composite oHa OyaeT repeonpeaeneHa, 9To0bl BO3BpaIiaTh TOTOMKOB.

4. O0bsiBJIeHHMe oTlepaluii 1Js ynpaBjieHusi noToMkamMu. XoTs B kiacce Composite

peanu3oBansbl oneparuu Add u Remove 11 no6aBineHus U yajaeHus: TOTOMKOB, HO
JUTSI TITATTEPHA KOMITOHOBIIUK Ba)KHO, B KAKUX KJIACCaX ATH ONEpavyl OOBSBIICHEI.
Hano mu o0bsaBiaATh ux B ki1acce Component U TEM cambIM JielaTh JTOCTYIHBIMU B
Leaf, win ux ciaexyer oObSBUTH U ONPEIEIUTH TOJBKO B Kiacce Composite u ero
nojkiaccax? Pemas 3TOT BOIPOC, MBI JIOJDKHBI BEIOMPATh MEXTy O€30IaCHOCTHIO U
PO3PavyHOCTbIO:
- €CIM OmpeaeauTh WHTepderc s YIpaBiICHUS MOTOMKAaMH B KOpPHE HEpapXuu
KJIACCOB, TO MbI JIOOMBaeMCsl MPO3PAYHOCTH, TaK KaK BCE KOMIIOHEHTHI YJAeTCs
TPaKTOBaTh eAMHO0Opa3Ho. OHAKO paCIIauMBATHCS MPUXOAUTCS OE30MACHOCTHIO,
MIOCKOJIBKY KJIMEHT MOJKET TOMBITATHCA BBITIOTHUTH OECCMBICICHHOE EHCTBUE,
HampuMmep  J00aBUTh  WJIM  YJAIUTh  OOBEKT W3  JIMCTOBOTO  Y3IIa;
- ecnM yIpaBleHHE TOTOMKAaMHU CcJenaTh uYacThio kimacca Composite, TO
0€30I1aCHOCTh y/IacTCsl 00ECIeUnTh, Beb JIt00as IMOMBITKA J0OABUTh WM yIAJIUThH
00BEKTHl W3 JINCTHEB B CTATHYECKH THUITM3MPOBAHHOM s3bIke Bpome C++ Oymer
MepexBavyeHa Ha 3Tare KOMIuiasaiuu. Ho mpo3padHocTh MBI yTpauyuBaem, MO0 Y
JUCTOBBIX U COCTABHBIX OOBEKTOB OKA3BIBAIOTCS Pa3HbIC HHTEP(EHCHI.

5. Hoaxen Jum Component peaqn3oBbIBATh CIHCOK KOMIIOHEHTOB. Moxer
BO3HUKHYTHh JKEJIAaHWE OMPENETUTh MHOXXECTBO IOTOMKOB B BHJAC TNEPEMEHHOU
sk3eMIUIsipa kimacca Component, B KOTOPOM OOBSBIEHBI OMEpaIlMy JIOCTyMa U
ympaBieHus] MoToMkamu. Ho pasmemeHue ykazaTenss Ha MOTOMKOB B 0a30BOM

KJIaCcCC MPUBOJIUT K HCIPOU3BOJUTCIILHOMY pacxoay IHaMATH BO BCCX JIMCTOBBIX
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y37ax, XOTs y JJUCTa MOTOMKOB OBbITh HE MOXKET. Takoil mpuemM MOXHO MPUMEHUTD,
TOJIBKO €CJIM B CTPYKTYPE HE CIUIIKOM MHOT'O IOTOMKOB.

. YnopsizoueHue moToMKOB. Bo MHOTHX Ciy4yasx NOPSIOK CIIETOBAHHS IMOTOMKOB
COCTaBHOrO OOBEKTa Bak€H. B cOCTaBHBIX OOBEKTAaX, OMMCHIBAIOIIMX JIEPEBbS
CUHTaKCHYECKOro pa3bopa, COCTaBHbIE OMNEPATOPHl MOTYT OBITh 3K3EMILIIPAMU
kiacca Composite, TOPAIOK CJI€I0BaHUS TOTOMKOB KOTOPBIX OTpPaKaeT CEMaHTUKY
nporpammel. Ecinu nopsiok cieqoBaHusl HOTOMKOB BaXe€H, HEOOXOIUMO YUUTHIBATh
€ro mpH MPOEKTUPOBAHUU HHTEP(PECOB NOCTyNa W ynpaBlieHUs MOTOMKaMu. B
ATOM MOXKET IOMOYb ITIATTEPH UTEPATOP.

. KommpoBaHue 11l NOBBIIIEHHUA MPOU3BOAUTEIBLHOCTH. ECI MPUXOIUTCS 4acTo
00XOUTh KOMIIO3ULIMIO UM POU3BOAUTH B HEW MOUCK, TO Kiacc Composite MOXKET
K31IMpoBaTh MH(popManuio o0 00xoae u noucke. Kammpoate paspemiaercs Jnbo
[OJyYeHHbIE pe3yJabTaThl, JHUOO TOJNBKO HH(OPMALNIO, JOCTATOUYHYIO ISt
yckopeHusi oOxojma wnm mnoucka. Hampumep, knacc Picture u3 mnpumepa,
MPUBEIEHHOr0 B paszaene «MoTuBamus», MOT Obl K3IIMPOBATHh OXBAaThIBAIOLIUE
IPsIMOYTOJILHUKH CBOUX MOTOMKOB. [Ipu pricoBanuu uiam BeIOOpe 3Ta HHMOpMaIus
MO3BOJIMIIA ObI MPOITYCKaTh T€X MOTOMKOB, KOTOPBhIE HE BUAMMBI B TEKYILIEM OKHE.
JIroboe u3MeHEeHuEe KOMIIOHEHTa JIOJDKHO JeJlaTh KA3IIM BCEX €ro poauTese
HeaeicTBuTenbHbIMU. Hambonee sddexTtuBeH Takod MOAX0J B ciydae, KOrnaa
KOMIIOHEHTaM U3BeCTHO 00 ux poauTtenax. Iloaromy, ecnu Bbl  pemure
BOCIOJIb30BaThCSl  KALIMPOBAHUEM, HEOOXOJUMO  OMNpEeAeTuTh  UHTEepdeiic,
MO3BOJISIFOIIUNA YBEIOMUTh COCTaBHBIE OOBEKTHI O HEJIEUCTBUTEIHLHOCTH X KoleH.

. KTO n0o/rKeH yaansiTh KOMIIOHEHTBHI. B s3blkax, rae HeT cOopuimka Mmycopa,
Jqy4lie BCero mopyuuth kiaccy Composite ygansiTh CBOMX NMOTOMKOB B MOMEHT
YHUYTOXKEHUS. VICKIIOUEHHEM U3 3TOr0 IpaBujia ABJISIETCS CIIydail, KOr/Aa JMCTOBBIE
OOBEKTHI MOCTOSIHHBI U; CIEI0BATEILHO, MOTYT pa3iesThCs.

. Kakasi cTpykTypa [aHHBIX Jy4yllle BCero TMNOAXOAMT /Jsi XPAHEHHS
KOMIIOHEHTOB. CoCTaBHblE OOBEKTHI MOTYT XPaHUTh CBOMX MOTOMKOB B CaMbIX

Pa3HBIX CTPYKTYpPAX JAHHBIX, BKIKOYASA CBA3AHHBIC CIIMCKH, JACPCBbsiA, MACCHUBLI U
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XOMI-Ta0uibl.  BeIOOp  CTPYKTYphI  JaHHBIX  ONpPENENseTcs, Kak BCeria,
s pextuBHOCTHI0. COOCTBEHHO TOBOpPS, BOBCE HE 00s3aTEIBHO IOIH30BATHCS
KaKoM-TnO0 U3 YHUBEPCAIBHBIX CTPYKTYp. MIHOTa B COCTaBHBIX 00BEKTAX KaXKIbIi
MMOTOMOK TPEJCTABISAETCS OTAEIBbHOW mnepeMeHHou. [IpaBma, st 3TOTO KaIbld
noakinacc Composite OJDKEH pealn30BbIBaTh CBOM COOCTBEHHBIM HHTEp(eEiic
yIPaBJICHUS] TAMSITHIO.
IIpumenenue B Java API
B mnakere java.awt. comepxutcs yaauHblidi npumep mabnona Composite: kiace
Component (Hacmegauku Label, Button) m xmacc Container (Hacnmemnuku Panel,

Frame).

[IaTTepH Decorator.

Ha3Banmue u kiaccupukanus odopasua
Hexopatop — obpa3zell, CTpyKTypUPYIOIIHI OOBEKTHI.
Ha3znauyenue
Junamuyecku 100aBisseT OOBEKTY HOBbIE O0s3aHHOCTH. SBisieTcss THOKOMH
IbTEPHATUBON TOPOKICHUIO TIOJIKJIACCOB C ENbIO paciIupeHus: QYHKIIMOHATBEHOCTH
N3BecTeH TakiKe 10 MMEHEM
Wrapper (06epTka).
Decorator: moTuBauust
Nuorna ObiBaeT HYKHO BO3JIOKUTH JIOMOJHUTEIbHBIE 00S3aHHOCTH Ha OTIEIBHBIM
00BEKT, a HEe Ha KJacc B IeloM. Tak, OMOMMOTEKa ISl MOCTPOCHHS TpadUuyuecKux
uHTep(deiicoB Mmoap30BaTENs JOJDKHA YMETh JOOABIsATH HOBOE CBOMCTBO, CKaXKE€M, PaMKY
WIM HOBOE TIOBEJCHHE (HAlpUMEpP, BO3MOXKHOCTH MPOKPYTKH K JIFOOOMY BJIEMEHTY
unrepdeiica).
JloO6aBUTH HOBBIE OOS3aHHOCTU JIOMYCTUMO C TIOMOIIBIO HacheaoBaHus. [lpu
HACJIEIOBAHUM KJlacca C paMKOW BOKPYr KaXJOro OHK3eMIUIIpa TMojkiacca Oyner
pucoBathcsi pamka. OJIHAKO 3TO pEIIeHUEe CTaTUYECKOe, a 3HAYUT, HEI0CTaTOYHO THOKOE.

KimneHT He MOKeT ynpaBisiTh opopMICHHEM KOMITIOHEHTA PaMKOM.
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bonee rubkum siBasieTcst APYroi MoaxXo.1: MOMECTUTh KOMIIOHEHT B IPYTOi OOBEKT,
Ha3bIBAEMBIN JEKOPATOPOM, KOTOPBI Kak pa3 U 100aBiseT paMKy. Jlekoparop ciemyer
uHTEepdeicy IeKOpUpyeMOro oO0BEKTa, MOITOMY €ro MPUCYTCTBUE MPO3PAvYHO IS
KJIMEHTOB KOMIIOHEHTA. JlekopaTtop mepeanpecyer 3ampochl BHYTPEHHEMY KOMIIOHEHTY,
HO MOJKET BBITIOJIHATH U JOMOJHUTENIbHbBIE ACHCTBUS (HAlIpUMEp, pUCOBATh PaMKYy) 10 WU
nocie nepeaapecanuu. [1ockolbKy J1eKOpaToOpbl MPO3PauHbl, OHU MOTYT BKJIAJbIBATHCS
JpYT B ApyTa, 100aBIIsAsl TEM CAMbIM JH000€ YMCIIO HOBBIX 00sI3aHHOCTEN.

[Ipeanonoxum, 4yTo MMeeTcss OOBEKT kiacca Text View, KOTOpblid oToOpaxkaeT
TekcT B okHe. [lo ymomuyanuio Text View He UMeeT MOJI0C MPOKPYTKH, TOCKOJIBKY OHH HE
BcerJa HykHbl. Ho mpu HEOOXOMMOCTH HX yAacTcs A00AaBUTh C MOMOLIBIO JIEKOPATOpa
ScrollDecorator. JlomycTum, 4TO €Iie Mbl XOTUM J100aBUTh XKUPHYIO CIUIOIIHYIO PAMKY
BOKpyr oObekTa TextView. 3nech MoxkeT momoub gexkoparop BorderDecorator. Knaccsl
ScrollDecorator u BorderDecorator siBisitoTcst nojkiaccamu Decorator - aOCTpakTHOTO
KJIacca, KOTOPBIA NPEACTABIISIET BU3YyaJIbHbIE KOMIIOHEHTHI, IPUMEHSEMBIE IS
ohopMIICHUSI OPYTUX BU3yaIbHBIX KOMIOHEHTOB. VisualComponent - 3T0 aOCTpakTHBIN
KJIacc JUIsl MPEACTaBICHUS BHU3yalbHBIX O0BEKTOB. B HeM ompeneneH uHTepdeiic s
pucoBaHusi 1 00paboTKu coObITU. OTMETHM, YTO Kitacc Decorator mpocTo nepeaapecyer
3alpochl HA PUCOBAHHE CBOEMY KOMIIOHEHTY, a €r0 IOAKJIACCHI MOTYT PacUIMPSTh 3TY
OIIEPALIHIO.

ITonkmaccel Decorator mMoryT no00aBiaTh Jt0Oble omepanuu AJisi o0ecreueHus
HeoOXxoauMon (yHKIMoHaNbHOCTH. Tak, omepanus ScrollTo oOwekra ScrollDecorator
MO3BOJISIET APYTUM OOBEKTAaM BBIMOJIHATH NPOKPYTKY, €CJIM UM U3BECTHO O NMPUCYTCTBUU
o0bekta ScrollDecorator. BaykHas 0COOEHHOCTh 3TOr0 NATTEPHA COCTOMT B TOM, 4YTO
JIEKOPaTOpbl MOTYT yMOTPEOJATHCS Be3/A€, € BO3MOXHO MOSBIEHHE CAMOrOo OOBEKTa
VisualComponent. I[ToaToMy KIHEHT HE MOXKET OTIUYUTH ACKOPUPOBAHHBINA OOBEKT OT
HEJICKOPUPOBAHHOTO, @ 3HAYUT, U HUKOMM 00pa3oM HE 3aBUCUT OT HAJIWYMS WIH

OTCYTCTBUSI O(DOPMIICHHIA.
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VisualComponemnt

Drawy)

A

TextView

Dacorator

component

Crrawi)
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A

component->Draw()

ScrolliDecorator BorderDecaorator
N Decorator:Drawl}; =
Draw() Dfa'ﬂfl.’ i il DrawBorde):
ScroliTol) DrawBorder)
scroliPosiion horderwidth
Pucynok 17

Decorator: npumMeHUMOCTD
Hcnonb3yiiTe oOpaser aekopaTop:
. JUIT  TUHAMUAYECKOT0, TMPO3PAvyHOro JUIsi KJIMEHTOB J00aBJICHUS

00s13aHHOCTEH 00BEKTaM;

. JUIS  peanu3alud  O0sS3aHHOCTEH, KOTOpPhIE MOTYT OBITh CHSTHI C
00BEKTA;
. KOrjJa pacuidpeHrue MyTeM IOPOXKJICHHUS ITOJKIACCOB IO KaKHUM-TO

NpUYMHAM HEYJIO0OHO WM HEBO3MOXXHO. MHOTrna mnpuxoguTcs peanu30BBIBATH
MHOIO HE3aBUCHUMBIX PACIIUPEHUM, TaK YTO TMOPOKICHHE TMOAKIACCOB JJIst
MOJIJIEP>KKU BCEX BO3MOKHBIX KOMOMHAIIHMM MPUBENET K KOMOMHATOPHOMY POCTY UX
yucna. B apyrux ciiydasix onpejeneHue Kiiacca MOXKET ObITh CKPBITO WA MOYEMY-
160 erie HeOCTYIMHO, TaK YTO MOPOJUTH OT HETO MOJIKIACC HENb34.

Decorator: crpykrypa
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Compaonernt

Operation()

A
| |

ConcreteComponent Decorator

compoanent

Operation() Operation(}) O-F---——-=--=-=--—-==-=-=-—-17 compenant-=0pearation()

A

ConcreteDecoratorA ConcreteDecoratorB

. N Decorator:Opearationd); o
Operation() Operation{) TTTTTTTTTT AddedBehavion);
AddedBenhavior()

addedState

Pucynok 18
Y4yacTHUKH

. Component (VisualComponent) - KOMIOHEHT - OIpeAenseT
uHTepdeic s 00bEeKTOB, Ha KOTOpPhIE MOTYT OBITh JMHAMHYECKU BO3JIOKCHBI
JIOTIOJIHUTENIbHBIE 00S3aHHOCTH;

. ConcreteComponent (TextView) - KOHKpETHBIi KOMIIOHEHT: -
ornpeeNsieT 00BEKT, Ha KOTOPBIM BO3/1aratoTcst I0MOJIHUTEIbHBIE 00S3aHHOCTH;

. Decorator — nexopaTop - XpaHWUT CChUIKY Ha 00bekT Component u
onpenenseT uarepdeiic, coorBeTcTBYOMMI nHTEpPeiicy Component;

. ConcreteDecorator (BorderDecorator, ScrollDecorator) -
KOHKPETHBIN IEKOPATOP - BO3JIAraeT JIOMOJHUTEIbHBIE 0053aHHOCTH HA KOMITOHEHT.
OTHOIEHNS
Decorator mepeanpecyer 3ampocbl 00bekTy Component. MOXKET BBINOJIHATh U

JOTIOJIHUTENIbHBIE ONEPallUU JI0 ¥ TIOCJIE Mepeapecaliu.
Decorator: ocodeHHOCTH

. Boabmasi rHOKOCTB, YeM y CTATHYECKOr0 HacJenoBaHus. [latrepH
JIEKOpaTop MO3BOJISIET 0osiee THOKO OOABISITH OOBEKTY HOBBIE OOS3aHHOCTH, YEM
ObUI0 OBl BO3MOXXHO B CJIydae CTaTUYECKOTO (MHOXECTBEHHOTO) HAacCJeJI0BaHUSI.
JlexopaTop MOXET M00aBISITh W YIANATh OOS3aHHOCTA BO BpPEMS BBHITIOJHEHUS

nporpammbl. [Ipu ucnonb30BaHUU K€ HACIEOBaHUSI TpeOyeTcs co37aBaTh HOBBIN
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KJ1acc TS KaX01 JOTIOJTHUTEIIBHON 00S13aHHOCTH (Hanpumep,
BorderedScrollableTextView, BorderedTextView), uTo BeneT Kk yBeIUUYEHUIO YHCIIa
KJIACCOB M, KaK CJEACTBHE, K BO3PACTAHMUIO CIIOKHOCTH cucTteMmbl. Kpome Toro,
IPUMEHEHUE HECKOJIbKUX JEKOPATOPOB K OJHOMY KOMIIOHEHTY ITO3BOJISET
MIPOU3BOJIBHBIM 00pa3oM coYeTaTh 0053aHHOCTH. [lekopaTophl MO3BOJSIOT JIETKO
100aBUTH OJHO M TO K€ CBOMCTBO JBaxkabl. Hampumep, yToObI OKPY>KUTH OOBEKT
Text View nBOWHOW pamMKOH, HYXHO TMPOCTO T00aBUTH JBa JIEKOpaTopa
BorderDecorators. JIBoitHoe HaciemnoBanue kiaccy Border B syumem ciydae
YpEeBaTO OIIMOKAMHU;

. Co3paHue Henmo4ek 1eKopaTopoB, B TOM YHCJIe M3 OJHUX H TeX Ke B
OJHOH LenovkKe.

. Io3Boasier M30exkaTh MNeperpyKeHHbIX (PYHKIUSIMHU KJIACCOB HA
BEPXHUX YPOBHAAX Hepapxuu. Jlekopatop paspemaer A00aBisITh HOBbBIE
00513aHHOCTH 10 Mepe HEOOXO0AUMOCTH. BMecTO TOro 4ToObl MBITATHCS NOAEPKATH
BCE MBICIIIMBIE BO3MOYKHOCTH B OJTHOM CJIOKHOM, JIOITYCKAIOIIEM Pa3HOCTOPOHHIOO
HAaCTpPOWKY KJIacce, BBl MOXETE OIPEAEIUTh IPOCTOM KJIACC W IOCTENEHHO
HapalMBaTh €ro (PyHKIMOHAJIBHOCTh C IOMOIIBIO JEKOpaTopoB. B pe3ynbrare
OPUJIO’)KEHUE YK€ He IUIATUT 3a Heucnoiibdyemble (QyHKuu. HerpynHo Takxke
ONPENENATh HOBBIE BH[BI JAEKOPATOPOB HE3aBUCUMO OT KJIACCOB, KOTOPBIE OHHU
paCIIMPSIOT, JaXe €CIIM MEPBOHAYAIBHO TAaKHE PACIIUPEHHs HE IUIAHUPOBAIUCH.
[Tpu pacmmpeHun xe CI0KHOTO Kjacca OOBIYHO MPUXOAUTCS BHUKATh B J€TaNIU, HE
MMEIOIINE OTHOIIECHUS K 100aBIsieMoil (yHKIHUU.

. /lekopaTop ¥ ero KOMIOHEHT HeMJICHTHYHBI. /[eKopaTop AeHCTByET
Kak mpo3pauyHoe oOpamienue. Ho JeKOpHpOBaHHBIM KOMIIOHEHT BCE K€
HEUJEHTUYEH UCXO0HOMY. [IpHu HCIoNb30BaHUU AEKOPATOPOB ATO CIENYET UMETh B
BULY.

. MHo:kecTBO MeJKHUX 00beKTOB. [Ipy uCHOIB30BaHUM B MPOEKTE
naTTepHa JAEKOPATOp HEPEIKO MOJYy4YaeTcs CHCTeMa, COCTABJICHHAs U3 OOJBIIOTrO

qucjia MCIKHUX O6’I)€KTOB, KOTOPBIC ITOXO0KH APYTI HA Apyra U pasjimiaroTCsa TOJIBKO
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cocoO0OM B3aMMOCBSI3M, a HE KJIACCOM M HE 3HAYEHUSIMH CBOUX BHYTPEHHHUX
NEPEMEHHBIX. XOTS MPOCKTUPOBIUMK, pPA30UPAIONIMIICS B YCTPOICTBE TaKOU
CUCTEMBI, MOXKET JIETKO HACTPOUTH €€, HO U3y4aTh U OTJIAXKUBATh €€ OUEHB TAKEIIO.

. CoorBercTBHEe HHTep(eiicoB AexopaTopa H [IeKOPHPYEMOro
o0bekTa. [losTomy kmaccel ConcreteDecorator JOJKHBI HaclieOBaTh OOIEMY
KJIaccy

. Bo3MmoskHOe oTcyTcTBHEe a0CTPAKTHOro KJacca aexkopatopa. Her
HEOOXOJMMOCTU ONpeneNaTh adcTpakTHbIM kiacc Decorator, ecnu miuaHupyercs
700aBUThH BCETO OJIHY O0A3aHHOCTh. Tak 4acTo MPOUCXOIUT, KOTJa BbI paboTaeTe C
YK€ CYIIECTBYIOIIEH HEpapXuel KJIAaCCOB, a HE IMPOEKTUPYETE HOBYIO. B Takom
cllyuae OTBETCTBEHHOCTb 3a IMEpeajpecaliio 3alpocoB, KOTOPYIO OOBIYHO HECET
kiacc Decorator, MOKHO BO3JIOKHUTH HenocpeacTBeHHO Ha ConcreteDecorator.

. OO0seryenne, 1O  BO3MOXKHOCTH, [eKOPHMPYeMOro  KJjacca
Component. UtoObl MOXHO OBLJIO TapaHTUPOBATH COOTBETCTBUE HHTEP(HENCOB,
KOMITOHEHTBI M JIEKOpaTOpbl JOJDKHBI HacjeAoBaTh odOmeMy kiaccy Component.
BaxxHo, 4TOOBI 3TOT KJ1acc ObLI HACTOJIBKO JIETKUM, HaCKOJIBKO BO3MOXKHO. MIHBIMU
CJIOBAMM, OH JIOJKEH OMNpeAeaTh HHTep(deiic, a He XpaHUTh JJaHHbIE. B MpoTUBHOM
Cllyyae JIeKOpaTopbl MOTYT CTaTh BEChbMa TSKEJIOBECHBIMU, U MPUMEHSATH UX B
OoJBIIIOM KOJIMYECTBE OyjaeT HakiaaaHo. Bxitouenue Oosbmioro uucia GyHKIHUA B
kiacc Component Tak)Xe yBEJIMUMUBAET BEPOSITHOCTh, UTO KOHKPETHBIM MOJKJIACCAM
NPUAETCS IUIATUTH 3a TO, YTO UM HE HYXKHO.

. N3mensiercsi «00JMK», a He BHYTPEHHE YCTPOMCTBO 00bEKTA.
JlexopaTop MOXKHO paccMaTpUBaTh KaK TOSBUBIIYIOCS y OOBEKTa O00OJIOUKY,
KOTOpasi U3MEHSET €ro NOBeJECHHE. AJbTEpHATHBA - W3MEHEHUE BHYTPEHHEIO
yCTpOMCTBA OOBEKTAa, XOPOLIMM NPUMEPOM YEro MOXET CIYXKUTh HaTTepH
ctparerus. CTpaTeruu Jiydiie noaxoAsaT B CUTyalusx, korga kinacc Component yxe
JIOCTaTOYHO TsDKEN, TaK 4YTO TMPUMEHEHHE TMaTTepHa JeKOpaTtop OO0XOoAUuTCA
CJIIMILIKOM JIoporo. B maTrTepHe crpaTervss KOMIOHEHTHI MEpPEAar0T 4YacTh CBOEH

(bYHKHHOHaHBHOCTI/I OTACIIbHOMY O6T>€I(Ty-CTpaTeFI/II/I, IMIO9TOMY HU3MCHUTL WJIN
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pacHIMPUTh MOBEICHUE KOMIIOHEHTA JIOMyCTHUMO, 3aMEHHUB 3TOT 00beKkT. Hampumep,
MBI MOXXEM TOAJEpPKaTh pa3HbIe CTWIM PAMOK, TOPYYHB PHCOBAHHE PaMKH
crenuaibHOMy 00BekTy Border. O0wnekT Border siBisiercss mpumepoM oOBeKTa-
CTpaTeTUH: B JAHHOM CIydae OH WHKAICYJIHPYET CTPATETHIO PUCOBAHUS PaAMKH.
Uucno crparernii MOXXeT OBITh JIFOOBIM, MO3TOMY 3(PdeKT Takol ke, Kak OT

PEKYPCUBHOM BJIOKEHHOCTH JIEKOPATOPOB.

[IarTepH Facade.

Ha3Banmue n kiaccupukanus oopasuna

®dacaj - naTTePH, CTPYKTYPUPYIOIIHUIA OOBEKTHI

Haznauenue

[IpenocraBnger yHUPUIIMPOBAHHBIA HHTEp(deiic BMecTo Habopa MHTEp(EencoB
HEKOTOpor mnoxacuctembl. Pacan onpenenseT uHTepdenc 0osiee BBICOKOIO YPOBHS,
KOTOPBIM YIIPOILAET UCIIOIb30BAHUE MTOACUCTEMBI

Facade: moTuBanus

Pa3Ouenue Ha moxacucTemMbl 00JierdaeT MPOEKTUPOBAHHUE CIIOKHOM CUCTEMBI B
nesnoM. OOmas 1efb BCAKOIO MPOEKTUPOBAHMS - CBECTM K MUHUMYMY 3aBUCHMOCTD
MOJICUCTEM JIPYT OT JApyra u oomeH uHpopmamueil Mmexay HuMu. OAuH U3 crnocoOoB
pelieHusl 9TOM 3a7auu - BBeJeHUE OO0BeKkTa acaj, MPEJOCTABISIONUN €IUHbBIN
YOPOUIEHHBIN HHTEp(elic K 0osiee CIOKHBIM CUCTEMHBIM CPEJICTBAM.

Paccmorpum,  HampuMmep, cpey  IPOTrpaMMHUpPOBAaHMS,  KOTOpass — JIaer
IPWIOKEHUSAM JOCTYIl K IMOJCHUCTEME KOMNWIALMHM. B 3TOH moacucreme uUMErTCs
Takhe Kiacchl, Kak Scanner (JeKCHYECKUW aHanmu3atop), Parser (CHHTaKCHMYeCKUU
ananuzatop), ProgramNode (y3en mporpammsel), BytecodeStream (moTok OalTOBBIX
koj0B) u ProgramNodeBuilder (ctpoutens y3na mnporpammsel). Bce BMecte oHU
COCTABJISIIOT ~ KOMOWJIATOP. HEKOTOphIM  CHelHaIM3UPOBAHHBIM  MPUIIOKEHHUSIM,
BO3MOXKHO, MOHAJ00MUTCS MPsAMOM JocTyn K 3TUM kiaccaM. Ho mis GonpIiMHCTBA
KJIMEHTOB KOMIWJIATOPA TaKue JEeTalH, KaK CHUHTAaKCUYECKU pa3dop U TeHepauus

KOJla, OOBIYHO HE HYXHBI; UM TPOCTO TPeOyeTcs OTKOMIHJIUPOBATH HEKOTOPYIO
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nporpammy. JlJIs TakuxX KIWEHTOB NPUMEHEHHE MOIITHOTO, HO HH3KOYPOBHEBOTO
uHTepdeiica moICUCTeMbl KOMITUJISIIUN TOJIBKO YCIIOKHSET 3aady.

UYroObl mpemocTaBuTh WHTEpdeiic 0oee BBICOKOTO YPOBHS, H30JUPYIOIIHMA
KIIMEHTa OT OTUX KJIACCOB, B TMOACHUCTEMY KOMITHUIAIIMM BKJIIOYEH TaKXKE KJIacc
Compiler. (komnunsitop). OH omnpexaenser yHUGUUIUPOBAHHBIM HHTEpdEiic KO BceM
BO3MOXKHOCTsIM Komnmuisatopa. Kimacc Compiler BeicTymaer B ponu (acaza: mpejiaraet
npoctoii mHTepdenc k Oosee crmokHOW moacucteme. OH ‘“‘CkiieMmBaeT’ KIIACCHI,
peammsyronye (yHKIIMOHATHPHOCTh KOMIIIATOPA, HO HE CKPBIBAET WX IOJHOCTHIO.
brnaromaps dacagy kommuaaTopa pabota OOJBITUHCTBA TPOTPAMMHUCTOB OOJIeTYaeTC .

[Ipu 5TOM TE, KOMY HY’KEH JOCTYII K CPEICTBAM HU3KOTO YPOBHS, HE JINILIAOTCS €T0.

Compiler
Knaccii i' THCompilel)
MOOCHCTEME | T 1
KOMMAMALIA I |
| I Scanner Token
Stream | o s L
| I
| I
I
£ | o
| Il Parser Symbol
ByteCodeStream | I N
| - ==
Lo
| I
I I
CodeGenerator : : ProgramModeBuilder ProgramMode
- ———- L3 -———3
FAN JAN
I ] I | ]
StackMachineCodeGenerator| |RISCCodeGenerator StatementMNode| [ExpressionNode| [VarableNode

Pucynok 19
Facade: Ilpumenumocts
Hcnons3yiiTe martepH ¢acaj, Kora:

. XOTUTE TPEIOCTaBUTh MPOCTOM HMHTEpdEnc K CIOXKHOW MOACHCTEME.
YacTto moAcUCTEMBI YCIOKHAIOTCS N0 Mepe pa3BuTus. [IpumeHeHne OOJIbIIMHCTBA
NaTTEepHOB MPUBOJIUT K MOSBICHUIO MEHBIIMX KJIACCOB, HO B OOJIbILIEM KOJUYECTBE.
Takyro mnojacucreMy MpoHie MNOBTOPHO MCIIONb30BaTh M HACTpaWBaThb O]
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KOHKPETHbIE HY)XIIbI, HO BMECTE€ C TE€M MPUMEHSTh MOACHCTEMY 0€3 HaCTpOUKHU
crtaHoBUTCS TpynHee. Dacaj npearaeT HEKOTOPBIA BUJ CUCTEMBI [0 YMOJYAHUIO,
yCTpauBaroLuil OOJIBIIMHCTBO KJIUEHTOB. M nuIllb T€ 0OBEKTHI, KOTOPHIM HY>KHbI
0oree MUPOKHE BO3MOKHOCTH HACTPOWKH, MOTYT OOpaTUTHCS HANPSIMYIO K TOMY,
4YTO HAXOJAUTCSA 3a (hacagoM;

. MEXJy KIMEHTaMHU U KJacCaMM peaju3aluu aOCTPaKIUK CYIIECTBYET
MHOI0 3aBUCHUMOCTEH. dacal MO3BOJUAT OTAECIUTH ITOACUCTEMY KAK OT KIIMEHTOB,
TaKk U OT APYTUX MOJCUCTEM, YTO, B CBOIO OYEpPE]b, CIOCOOCTBYET MOBBIIICHUIO
CTENEHU HE3aBUCUMOCTH U MIEPEHOCHUMOCTH;

. BBl XOTHUTE PA3JIOKHUTh MOJACUCTEMY Ha OTHAENIbHBIE CIIOU. Mcnonb3yiiTe
dacan ans omnpeneneHUs TOUYKM BXOJAa Ha KaXIblil ypoBeHb MojacucteMsl. Eciu
MOJICUCTEMBI 3aBUCSAT APYT OT APYTa, TO 3aBUCUMOCTb MOKHO YIIPOCTHUTh, Pa3pEIIUB
noJicucTeMaM OOMEHHMBATHCSI MH(POpMAaILMEN TOJIBKO yepes (acabl.

Facade: cTpykrypa

dacan

Knacck! NoOoucTembl

H—ﬂf’f

Class1 Classs

Classd
Classt ClassT

Class2

T

Class3

Pucynok 20
Y4yacTHUKH
. Facade (Compiler) — dacan - «3HaeT», KakuM KJlaccam ITOJCHCTEMBI
aJpecoBaTh 3alpoC W JEICTUPYET 3ampoChl KIUEHTOB MOAXOMSIIUM OOBEKTaM
BHYTPH TOJICUCTEMBI,

. Kanaccol noacucremsl (Scanner, Parser, ProgramNode u T.1.):
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-peanu3yroT (GyHKIIMOHATBHOCTD MIO/ICHCTEMBI;
-BBITIOJIHSIIOT pabory, MOPYYEHHYIO 00BEKTOM Facade;
-HUYET0 HE «3HAI0T» O CYyIIEeCTBOBaHUM (acaja, TO €CTh HE XPaHST CCHUIOK
Ha HEro.
OTHOICHHS
KinuenTs 001maroTes ¢ moJicucTeMo, rmockuias 3amnpockl gacagay. OH nepeaapecyeT
UX TMOAXOIAIUM OOBEKTaM BHYTPH MOJCHCTEMBI. XOTS OCHOBHYIO pa0OTy BBINOJHSIOT
UMEHHO OOBEKTHI MOJACHCTEMBI, ¢acady, BO3MOXKHO, MPUIETCA MpeoOpa3oBaTh CBOMU
unTepderic B unrepdeiicsl noacuctemsl. KimenTsl, monp3yrommecs dacagaoMm, He UMEIOT
IPSIMOTrO 0CTyNa K 00BEKTAM MOJCUCTEMBI.
Peanu3zanusa
1) YMeHbIIeHHE CTeNeHM CBS3aHHOCTH KJIHMEHTa ¢ moacucremoi. CteneHb
CBSI3aHHOCTH MO’KHO 3HAYUTEJIbHO YMEHBIIUTh, €cliu caenath kinacc Facade
abcTpakTHbIM. Ero KOHKpETHble NOJKIACChl OyayT COOTBETCTBOBATh
pazIMYHBIM  pealu3alusaM  MOACUCTEMBbl. Torma  KIMEHTBI  CMOTYT
B3aMMOJIEMCTBOBATh C MOACUCTEMOI uepe3 uHTepdeic adCTpakTHOrO Kiacca
Facade. OT0 n305mpyeT KIMEHTOB OT MH(POpPMALIMU O TOM, KaKasi peaau3aius
NOJICUCTEMBl HMCHOJB3YyeTCsA. BMecTO MNOpOXIEHHsS IOAKIACCOB MOXHO
ckoH(purypupoBaTh 00bekT Facade paznmuunbiMu oObekTamu nojcucteM. Jlis
HacTpoWku ¢acaga JOCTATOYHO 3aMEHHUTh OJUH WJIM HECKOJIBKO TaKUX
OOBEKTOB;
2) OTKpbITHIE W 3aKpbIThIe Kjaaccbl moacucreM. [lomcucrema moxoka Ha
KJIaCC B TOM OTHOIIEHUHU, YTO Y 00OMX €CTh uHTep(deiichl u o0a 4YTO-TO
MHKancyaupyroT. Kiacc WHKancCyaupyeT COCTOSSHUE U ONepanud, a
nojacucteMa - Kiacchl. OTKPBITBIA MHTEpPENC MOACUCTEMBI COCTOUT U3
KJIACCOB, K KOTOPBIM HMMEIOT JOCTYH BCE KJIMEHTBI; 3aKpbIThIA HMHTEp(eic
JOCTYIIEH TOJIbKO i paciupenus noacucreMol. Kiacc Facade, koneuno xe,
ABJISIETCSI YACThIO OTKPBITOIO MHTEpQeiica, HO 3TO HE €IUHCTBEHHAs YacTh.

Jlpyrue Kiacchl MOJCUCTEMBI TaK)Ke€ MOTYT OBITh OTKpBIThIMH. Hampumep, B
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CUCTEME KOMIWISIMU Kiaccel Parser w1 Scanner - 4YacTb OTKPBITOTO
uHTepdetica.
IIpumenenne B Java API

B java.net ecth kitacc URL, KOTOpBIN MOXKET CIyAWTHh MPUMEPOM I1a0JI0HA
Facade. On oOecrnieunBaer JOCTYI K COAECPKUMOMY PECYpCOB, Ha KOTOPHIE
ykazpiBatoT URL. Kniacc wmoxer OwbiTh kiumeHToM Kkiacca URL
UCIIONB30BaTh €ro Juisi mnoiydeHus coaepxkumoro URL, we Oynyum
OCBEJIOMJIEHHBIM O MHO>KECTBE KJIaCCOB, HAXOASIIUXCSA 3a (acagoM, KOTOPBINA
npenocrapisiercs kraccom URL. C apyroii cTopoHbl, 9TOOBI TTOCTATh JaHHBIC
Ha URL, knmuent oowekta URL moxeT BbI3BaTh ero meton openConnection,
KoTopelii Bo3Bpamiaer o0bekT URLConnection, HCHOIB3yeMbI OOBEKTOM

URL.

[IarTepH Flyweight

Ha3Banmue u kiaccupukanus odopasua
[Ipucnoco6ieHer] — marTepH, CTPYKTYPUPYIOMUNA 00bEKTHI
Ha3znauyeHue
Ucnonw3yer paznenenue s 3PGEKTUBHOW TMOAAECPKKH MHOMXKECTBA MEJKHUX
00BEKTOB.
Flyweight: moTuBanust
B HEKOTOpBIX NPHUIOKEHUSX MCIOJIB30BAaHHE OOBEKTOB MOIVIO OBl OBITH OYCHB
MOJIE3HBIM, HO MPSIMOJIMHENHASA peain3alns 0Ka3bIBA€TCSI HEOMYCTUMO PACTOYUTEIBHOM.
Hanpumep, B  OOJBIIMHCTBE  PEJAKTOPOB  JOKYMEHTOB  HMMEIOTCS  CPEJICTBa
dbopmaTupoBaHUa W PENAKTHPOBAHUS TEKCTOB, B TOW WJIM MHOW CTEMEHU MOJYJbHBIC.
OOBEKTHO-OPUEHTUPOBAHHBIE  PEAAKTOPHl  OOBIYHO  MPUMEHSIOT  OOBEKTHI IS
MPEACTABICHUS] TaKUX BCTPOEHHBIX JJIEMEHTOB, Kak TaOiuIkl U pucyHku. Ho oHu He
UCIIOJIB3YIOT OOBEKTHI JJIsi TPE/ICTABIICHUST KaKJOTO CHMBOJIA, HECMOTPSI Ha TO YTO 3TO
yBEIUYUIO0 Obl TMOKOCTh HA CaMbIX HIIKHHUX YPOBHSX MpuioxkeHus. Beap Torma

PUCOBAaHMIO M (POPMATHPOBAHUIO CHMBOJIOB M BCTPOCHHBIX AJIEMEHTOB MOYKHO OBLIO OBI
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NPUMEHUTh €AMHOOOPa3HbId Mmoaxon. M st moanep:KKu HOBBIX HAOOPOB CHMBOJIOB HE
IPUILIOCH Obl Kak-TuOO 3aTparuBaTh OCTaNbHBIC (GYHKIHUU penakTopa. [la m obmas
CTPYKTYypa IPUIIOKEHUS OTpa)kajia Obl PU3NUECKYIO CTPYKTYPY AJOKYMEHTA.

Y Takoro naus3aiHa €CTb OAWH HEIOCTAaTOK - CTOMMOCTb. Jlaxke B JOKyMEHTe
CKPOMHBIX DPa3MEpOB ObLIO Obl HECKOJIBKO COTEH ThICSIY OOBEKTOB-CUMBOJIOB, @ 3TO
IPUBEJIO OBl K pacX0JOBaHUIO OTPOMHOT0 00bEMa NaMATH U HEMPUEMIIEMBIM 3aTpaTaM BO
BpeMsl BBINOJNHEHUA. [laTTepH mnpucmocoOneHell MOKa3bIBaeT, KaK pa3ieisaTh OYCHb
MEJKHE 00BEKTHI O€3 HETOIYCTUMO BBICOKUX H3JIEPIKEK.

[Ipucnocobienen; - 3T0 pasfeisieMblii OOBEKT, KOTOPBI MOXXHO HCIOJIb30BaTh
OJTHOBPEMEHHO B HECKOJBKMX KOHTEKCTaX. B KaXIOM KOHTEKCTE OH BBITTSANT Kak
HE3aBUCHUMBIII OOBEKT, TO €CTh HEOTJIMYMM OT HK3EMIUISpa, KOTOPBIA HE pa3leiseTcs.
[TprcnocoOneHIbl He MOTYT JIeaTh MPEANOI0KEHHH 0 KOHTEKCTE, B KOTOPOM paboTaroT.

KiroueBas uzest 31ech - pa3inyue MeXay BHYyTPEHHUM U BHEITHUM COCTOSIHUSIMH.

BHyTpeHHee COCTOSIHME XpaHUTCS B CaMOM IPHUCIOCOOJIEHIIE M COCTOUT W3
uHbOpMaIH, HE 3aBUCSIICH OT €ro KOHTEeKCTa. FIMEHHO M03TOMY OH MOXKET Pa3/IesIThCsl.
BHemiHee cocTosiHME 3aBUCUT OT KOHTEKCTa M MU3MEHSETCS BMECTE C HHMM, MO3TOMY HE
MOJJICKUT pazaeneHnto. OObEKTHI-KIHEHTHl OTBEYAIOT 3a Mepeiady BHEIIHETO COCTOSHUS
MPUCTIOCOOJICHITY, KOT/Ia B 3TOM BO3HUKAET HEOOXOIUMOCTb.

[TpucnocoOaeHIbl MOAECTUPYIOT KOHLENUUU WM CYIIHOCTH, YHCJIO KOTOPBIX
CJIMIITKOM BEJIMKO JIJIsl Ipe/icTaBIeHus o0bekTaMu. Hampumep, peaakTop JOKYMEHTOB MOT
Obl cO3/1aTh TO OJIHOMY MPHUCHOCOONICHIYy sl Kaxaouh OykBbl andaButa. Kakmprit
MPUCTIOCOOJICHE] XPaHUT KOJA CHMBOJA, HO KOOPAWHATHI TIOJIOKCHHSI CHMBOJA B
JIOKYMEHTE M CTHJIb €r0 HauepTaHUs OMPEACITAIOTCS aIrOpUTMaMH Pa3MEIeHHs TeKCTa U
KOMaHAaMHu (OopMaTHUpPOBaHUS, JECUCTBYIOIIMMH B TOM MECTE, IJiIé CHUMBOJ MOSIBISETCS.
Kox cuMBoma - 3T0 BHYTpEeHHEE COCTOSIHUE, a BCE OCTAILHOE - BHEIITHEE.

Jloruuecku Ui KaXKIOrO BXOXKICHMSI JAHHOTO CUMBOJIA B JIOKYMEHT CYIIECTBYET
00bekT. duznuecku, OJHAKO, €CTh JHIIb MO OJHOMY OOBEKTY-NPUCIOCOOICHITY st

KaXxXa0ro cCuMBOJIa, KOTOpBIﬁ MOABJIKICTCA B PA3JIMYHBIX KOHTCKCTAX B CTPYKTYPEC
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nokyMeHTa. Kaxoe BXOKeHHE TaHHOTO 00BEKTa-CUMBOJIA CChIIAETCS] HA OJJUH U TOT K€
IK3EMILISIP B pa3eisieMOM IyJie 00bEKTOB-MPUCTIOCOOIEHIICB.

Hwxe wuzoOpakeHa crpykTypa Kiacca i 3Tux o0bekrtoB. Glyph - 310
aOCTpaKkTHBIA KJAcC JJIsi MpEeNCTaBiICHUs rpapuueckux OOBEKTOB (HEKOTOpPHIE M3 HUX
MOTYT ObITh mpucnocobieHnamu). Onepanuu, KOTOpble MOTYT 3aBHCETh OT BHEIIHETO
COCTOSIHMSI, TEpefaloT ero B KadecTBe mnapamerpa. Hampumep, omnepamusim Draw
(pucoBanue) u Intersects (mepecedeHne) AOMKHO OBITh M3BECTHO, B KAKOM KOHTEKCTE

BCTpPCUACTCA I‘J'II/I(I), HMHA4YC OHU HC CMOI'YT BBIIIOJIHUTDH TO, YTO OT HUX Tpe6yeTc;1.

Glyph 0.
— <
children o* = Orawiin Context) children
+Intersacts(in Point, in Context)
| |
1 Row Calumn
{P+Dr“aw(in Context) +Draw(in Context) 1
+Intersects(in Paint, in Context) +Hintersects({in Paint, in Context)
Character
+c o char
+Draw{in Context)
+Intersects(in Paint, in Context)
Pucynok 21
[Ipucnocobnenen,  MOpeacTaBISIOMMA ~ OyKBY — «a»,  COACPXKHUT  TOJBKO

COOTBETCTBYIOIIMN €M KOJ; HU MOJIOKEHUEe, HU MpUPT OYKBBI €My XpaHUTh HE HAJO.
Knuentsl mepenaroT mpUCHOCOOJICHIY BCIO 3aBUCAILYI0 OT KOHTEKCTa HH(OpMaIuio,
KOTOpasi Hy>kHa, 4YTOObI OH MoT u300pa3uth ceds. Hanpumep, rmudy Row uzpectHo, rae
€ro MOTOMKH JOJIKHBI c€0s MOKa3aTh, YTOOBI 3TO BBITIISAIEIO KaK TOPU30HTAIbHAS CTPOKA.
[TosToMy BMecTe C 3ampocoM Ha PUCOBAHHUE OH MOXET MEpPENaBaTh KaKIOMY MOTOMKY
KOOPJAUHATHI.

[TockonbKy YHCIIO pa3aIUYHBIX O00BEKTOB-CHMBOJIOB TOpPa3/l0 MEHBIIE, YeM YHCIIO
CHMBOJIOB B JIOKYMEHTE, TO U 0O0IIee KOJIUUECTBO OOBEKTOB CYIIECTBEHHO MEHBIIE, YeM
ObLTIO OBl TIPU MPOCTOM peann3anuu. JJoKyMeHT, B KOTOPOM BCE€ CHMBOJIBI M300pakaroTCsl
OTHUM MPUQPTOM U IBETOM, co3nacT nopsiaka 100 0ObeKTOB-CUMBOJIOB (3TO MPUMEPHO

paBHO yuciy kojoB B Tabmuue ASCII) HezaBUCHUMO OT CBOEro pasmepa. A MOCKOJIbKY B
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OONBIIMHCTBE JTIOKYMEHTOB TMPUMEHSACTCS HE 00Jiee MECITKAa Pa3IMYHBIX KOMOWHAITMI
mpudTa ¥ mMBeTa, TO HA MPAKTUKE 3Ta BEIIMYMHA BO3PACTET HECymecTBeHHO. [loaTomy
abcTpakiins 00bEKTa CTAHOBUTCS MMPUMEHUMOM U K OT/I€NIbHBIM CUMBOJIAM.

Flyweight: npumenumMocTs

O} dekTuBHOCTH MaTTepHA MPUCTIOCOOIEHEI] BO MHOTOM 3aBUCHUT OT TOTO, KaK U T'1ie
OH  ucnoib3dyercs. [IpumeHsiiiTe  3TOT  MarTepH, Korja  BBINOJIHEHBI  BCE

HWKCIICPCUUCIICHHBIC YCIIOBUA:

° B IIPHAJIOKCHHUH HUCITIOJIBb3YCTCA OO0JIBIIIOE YHCIIO O6T)CKTOB;

M H3-3a 3TOI'0 HAaKJIaJIHBIC PACXO/Jbl HA XPAaHCHWUC BBICOKHU,

M 6OJ'IBH_IYIO YacTh COCTOSIHUS 00OBEKTOB MOKHO BBIHECTH BOBHC,

° MHOT'HC TPYIIIIBI 00BEKTOB MOKHO 3aMCHUTD OTHOCHUTCIIbHO

HEOOJIBIIINM KOJIMYECTBOM Pa3AeisieMbIX OOBEKTOB, TOCKOJILKY BHEIITHEE COCTOSIHUE
BBIHECEHO;

. MPWIOKEHUE HE 3aBUCUT OT HUACHTUYHOCTH 00bekTa. IlockoibKy
OOBEKTHI-MPUCTIOCOOJIEHIIBI MOTYT Pa3leNaThCsl, TO MPOBEpKa HA UJECHTUYHOCTH
BO3BPATUT «UCTUHY» JJI KOHIIETITYaJIbHO Pa3IMYHBIX OOBEKTOB.

Flyweight: ctpykrypa

FlyweightFactary flyweights Flyweight

+EetFhyweightiin key)| 1 0.+ PFOperation(in extrinsicSiate)

if fiyweight[key] cywecteyer { |\_\. ’L

BapHyTs CylIBCTRYRMLEND -
:ppug:nm}%ferlua ConcreteFlyweight
}elsa | +intrinsicState
Coanatk HoBoro npucnocobnenya; +Operation(in extrinsicState)

JofasTs B Myn NpUcnocodnedyes;
BepHyTe HOBOrO NprcnocobneHua; |

'

——

Client UnsharedConcreteFlyweight
+AllState
+Oparation(in exrinsicState)

Pucynok 22

Y4acTHUKH
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. Flyweight (Glyph) — nmpucnocobnenern; - oOwsiBIsier uHTEpdEiic, ¢
MOMOIIBI0 KOTOPOTO MPUCIOCOOJIEHIIBI MOTYT TOJIy4YaTh BHEIIHEE COCTOSHUE HIIU
KaK-TO BO3/IECTBOBATh HA HETO;

. ConcreteFlyweight (Character) - KOHKpETHBIII TpPUCIIOCOOJICHEII: -
peanuszyer wuHTepdeiic kimacca Flyweight u pobapmsier mnpu HEOOXOAUMOCTH
BHyTpeHHee coctosiHue. OObekT kiacca ConcreteFlyweight nomken ObITh
pazaenseMbiM. JIro6oe coxpaHseMoe UM COCTOSTHHE JOJKHO ObITh BHYTPEHHUM, TO
€CTh HE 3aBUCSIIHUM OT KOHTEKCTA;

. UnsharedConcreteFlyweight (Row, Column) - #epa3nensieMblit
KOHKpPETHBIM mpucnocoOieHen, - He Bce mnoakiacckl Flyweight oOs3aTensHO
JOJDKHBI OBITH pasnensieMbiMu. MuTepdeiic Flyweight nomyckaer paszgenenue, HO
He HaBsi3bIBaeT ero. Yacto y o0wekToB UnsharedConcreteFlyweight Ha HekoTopom
YPOBHE CTPYKTYPBIIIPUCIIOCOOJICHIIA €CTh MOTOMKHM B BHJE OOBEKTOB Kiacca
Concret eFlyweight, kak, Hanpumep, y 00bekToB Ki1accoB Row u Column;

. FlyweightFactory - ¢gabpuka npucrnocoOseHIeB - CO3/1a€T OOBEKThI-
MPUCTIOCOOJICHIIB U YTIPABISET UMH, a TaKkKe 00€CIeYUBAET JOJKHOE pa3/ielieHre
npucrnocodsiennieB. Korjga KIMEHT 3ampamuBaeT MOPHUCHIOCOOJEHIa, OOBEKT
FlyweightFactory mpenocTaBisieT CylecTBYIOMUN IK3EMIUISIP UM CO3/1a€T HOBBIM,
€CJIM TOTOBOTI'O €IIE HET;

. Client — kJIMeHT - XpaHWT CCBUIKM Ha OJHOTO WM HECKOJIBKUX
MPUCTIOCOOJICHIIEB M BBIUMCISET WM XPAaHUT  BHEIIHEE  COCTOSIHUE
MPUCTIOCOOJICHIIEB.

OTHOMICHUA

CocrosiHue, HEOOXOIMMOE MPHUCTOCOONICHITY JUIsi HOPMalbHOM pPabOThI, MOKHO

OXapaKTepu30BaTh KaK BHYTpEHHEE WM BHelHee. [lepBoe XpaHUTCS B caMOM OOBEKTE

ConcreteFlyweight. BrHemHee cocTosiHME XpaHUTCSI WM BBIYUCIAETCS KIMEHTaMHU.

KnueHT mepemaeT ero mpucmocoOJieHIly MPHU BbI30BE omepanuii. KIueHTsl He JOJKHBI

co3naBath 3k3eMIusApel kiacca ConcreteFlyweight nampsimyto, a MoOryt mnoiydatbh HMX
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Tobko OoT oObekta FlyweightFactory. DTo mo3BoiMT TrapaHTHpOBaTH KOPPEKTHOE
paszeneHue.
Peaqmszanus

1) BbiHeceHHMe BHEHIHEro cocrosiHusl. [IpuMmeHumocTp marrepHa B
3HAUUTENTBHOM  CTENEHW  3aBUCUT OT  TOr0, HACKOJBKO  JIETKO
UACHTU(UIMPOBATh BHEIIHEE COCTOSHUE M BBIHECTH €ro 3a MpeJebl
pazzensieMblX OOBEKTOB. BbIHECEHME BHEIIHEr0 COCTOSHUS HE YMEHBIIAET
CTOMMOCTU XPAaHEHHUsI, €CIIU PA3IMYHBIX BHEIIHUX COCTOSHUN Tak € MHOTO,
KaKk U OOBEKTOB 110 pazieneHus. Jlydmuii BapuaHT - BHEIIHEE COCTOSHUE
BBIYUCIISIETCS IO 00BEKTAM C JIPYrod CTPYKTYpOU, TpeOYIOIIel 3HAUUTEIIBHO
MeHblIel namatu. Hanpumep, B HallleM peakTope TOKYMEHTOB MbI MOKEM
MTOMECTUTH KapTy ¢ TUHorpadckoii uHPopMauuen B OTAEIbHYIO CTPYKTYPY, a
HE XpaHUTh MWPUPT U HAYEPTaHUE BMECTE C KaXKIbIM CUMBOJIOM. [laHHas
KapTa OyJeT OTCJIEKHUBATh HENPEPHIBHBIE CEPUN CHUMBOJIOB C OJIMHAKOBBIMU
tunorpadpckumu atpudyramu. Korma oObeKT-CUMBOI H300paxaeT cels, OH
nojyyaer TUnorpadckue arpuOyThl OT anroputma obOxona. Ilockonbky
OOBIYHO B JOKYMEHTaxX WCIOJB3YyeTCd HEMHOTO pa3HbIX MPUPTOB
HauepTaHW, TO XpaHUTb 3Ty UH(POPMALMIO OTAEIBHO OT O0OBbEKTa-CUMBOJIA
ropaszo 3 dekTuBHEE, UeM HEOCPEICTBEHHO B HEM;

2) Yupasienue pa3jieiasieMbiIMH 00beKTaMu. Tak Kak 0ObEKThI pa3JeistoTCs,
KJIMEHThl HE JIOJDKHBI HMHCTAHIIMPOBaTH UX Hampsamyro. Dalpuka
FlyweightFactory MO3BOJISIET KJIMEHTaM HalTH MOAXO/SIIETO
npucnocobsnenna. B o0bekTax 3TOro kjacca 4YacTo €CTh XpaHWJIUIIE,
OpPraHW30BAHHOE B BHJIE€ ACCOLMATHBHOIO MAacCCHBA, C MOMOILBIO KOTOPOIO
MO>XHO OBICTPO HaXOJUTh MPHUCIOCOOJEHIA, HYXHOTO KIMEeHTy. Tak, B
nmpuMepe peaakTopa JOKyMEHTOB (abpuka MNPUCTOCOOJICHIIEB MOXKET
coJiep)KaTh BHYTpU ceOs TabJuIly, WHICKCUPOBAHHYIO KOJOM CHMBOJIA, U
BO3BpAIllaTh HYXHOTO MPHUCIOCOOJEHIAa MO ero Koay. A ecnu Tpedyemblid

HpI/ICHOCO6HeHeH OTCYTCTBYCT, OH TYT IKC CO34acTCA. Paznensemoctsb
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MoJipa3yMeBaeT TakKe, UTO UMEETCsl HEeKOTopasi (popma MojicueTa CChUIIOK WU
cbopa mycopa JJIT OCBOOOKICHHSI 3aHUMAEMOU MPUCTIOCOOJICHIIEM TTaMSTH,
KOrJa HEoO0XOoAMMOCTh B HeM oTmajgaer. OnHako HU TO, HH JAPYroe
HEoO0s3aTeNbHO, €CIIM YHCIO MPUCIIOCOONICHIIEB (PMKCUPOBAHO M HEBEIHKO
(HampuMep, eciM pedb WAET O MPEACTaBIeHWH Habopa CHMBOJOB KoAa
ASCII). B Takom ciay4ae HMMeEET CMBICI XPaHUTh MPHCIIOCOOJICHIICB
MOCTOSTHHO.
IIpumenenne B Java API
Java ucnonssyer mabnon Flyweight nis ynpaBnenus oobektamu String, KOTOpbIe
NPUMEHSIOTCS JUTsl TIPEICTABICHHsI CTPOKOBBIX JHUTEepanoB. Ecnu B mporpamme mmeeTcs
Ooyiee OIHOrO CTPOKOBOTO JHTEpalla M ATH JHTEpajbl COAEpKAT OJHY M TYyXKe
MOCJIEIOBATEIBHOCTh CUMBOJIOB, TO Java MCIOJB3YEeT OJUH M TOT kK€ OOBEKT String 1is
NpeACTaBIeHUS BCEX OJTUX JHUTepajoB. Merox intern kimacca String OTBe4aeT 3a
ynpaBieHue o0beKTaMu Sring, KOTOPbIE MCHOIB3YIOTCS ISl MPEICTaBICHUS CTPOKOBBIX

JUTEPAJIOB.

IIaTTepH Proxy.

Ha3Banmue u kiaccugukanus odopasua
3amMecTUTEeIb — MATTePH, CTPYKTYPHUPYIOIMIHI OO0 BEKTHI
Ha3nayenue
SABnseTcs CypporatoM JIpyroro o0beKTa ¥ KOHTPOJIUPYET HOCTYI K HEMY
HM3BecTeH TaKkKe MO UMEHEM
Surrogate (cypporar)
Proxy: MmoTuBanus
PazymHO ympaBisiTh OCTYNOM K OOBEKTY, MOCKOJIBKY TOT/a MOXHO OTJIOKHUTH
pacxoipl Ha CO3JaHHWE W WHUIMAIM3AIMI0 10 MOMEHTA, KOTJla OOBEKT JCHCTBUTEIBHO
noHamoO0uTCsl. PaccMOTpUM pemakTop AOKYMEHTOB, KOTOPBIN JIOMyCKAaeT BCTpanBaHUE B
JOKYMEHT rpauueckux OOBEKTOB. 3aTpaThl Ha CO3/IaHHE HEKOTOPBIX TaKUX OOBEKTOB,

HampuMep OOJBIITUX PACTPOBBIX M300paKEHUI, MOTYT OBITh BEeChbMa 3HAYMTENbHBL. HoO

61



JOKYMEHT JOJKEH OTKPBIBATHCS OBICTPO, MOITOMY CJEAyeT HM30eraTth CO3JaHHsS BCEX
«TSDKETBIX» OOBEKTOB HA CTAIUHA OTKPBITHS (@ U BOOOIIE ATO MBJIHUIIHE, TOCKOJIBKY HE
BCE OHU OYJyT BUJIHBI OJTHOBPEMEHHO).

B cBs3M ¢ TakuMH OTpaHUYEHUSIMU KaXETCS Pa3yMHBIM CO3/1aBaTh «TSKEIBIC»
00BEKTHl IO TPEOOBAHUIO. JTO O3HAYAET «KOTJA M300pa)KEHWE CTAHOBUTCS BUIUMBIM).
Ho 4to moMecTuTh B JOKYMEHT BMECTO M300paxkeHus? U kak, He yCIIOXKHSS peanu3liuu
penakTopa, CKpbITh TO, 4TO H300pakeHHe co3aaeTca no TpedoBanuro? Hampuwmep,
ONTHUMM3ALMS HE JIOJDKHA OTpa)XxaThCsi Ha KOJIe, OTBEYAIOIEM 3a pPHUCOBAHHUE U
dbopmaTupoBaHue.

Pemienne cocTouT B TOM, YTOOBI HMCIOJIb30BAaTh JAPYro OOBEKT — 3aMECTUTENb
U300pKEHUSI, KOTOPBIM BPEMEHHO TMOJICTABIIAECTCS BMECTO PEAJIbHOTO0 H300pa)KEHUSI.
3amecTuTeNnb BEAET ce0sl TOYHO TaK e, KaK caMO HM300pa)K€HWe, W BBINOJHSIET NpU
HEO0OXOMMOCTH €r0 MHCTAHIIUPOBAHUE.

3aMecTUTEeNb CO3aeT HACTOSIIEEe N300paKeHNe, TOIBKO €CIIU PEAAKTOp JOKYMEHTa
BbI30BET onepauuio Draw. Bce mnocnenyromme 3ampockl 3aMeCTHTENb Mepeagpecyer
HENOCPEACTBEHHO M300paxeHuto. [loatromy mocie co3manus u300pakeHUs OH JIOJIKEH
COXPaHUTh CCHUIKY Ha HETO.

[Ipeanonoxum, 4To N300paKEeHUs XpaHATCS B OTIEIBHBIX (paitnax. B Takom ciydae
MBI MOKE€M HCIIOJb30BaTh UM (aiiia Kak CChUIKY Ha PEabHbIA OOBEKT. 3aMECTUTEIh
XPAaHHUT TAKXKE pazMep M300pa)Ke€HUsl, TO €CTh JJIMHY U WIUPHUHY. «3Has» €€, 3aMECTUTEIIb

MOXET OTBeYaTh Ha 3ampockl ¢opMarepa O CBOEM pa3Mepe, HE HWHCTaHIUPYs

U300paKeHUE.
r/_aTextDUcument o
- anlmageProxy
L\umage & anlmage -\|
fileMame w----- ;J— —————
data _J
| i mamory L e —

Pucynox 23

Proxy: IlIpumennmocTs
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[larrepH 3amecTWTENh IPUMEHUM BO BCEX CiIy4asX, KOrJa BO3HHMKAET
HEOOXOJMMOCTh COCIIAThCSI Ha OOBEKT OoJiee M3OMIPEHHO, YEM 3TO BO3MOXKHO, €CIIU
MCIIOJIb30BaTh MPOCTON yKa3aTellb.

. VY 1aneHHbI 3aMECTUTENb MPEIOCTABISAET JOKAJIBHOTO MPEICTABUTENS
BMECTO OOBEKTa, HAXOMSIIErocsl B JPYroM aJPECHOM IPOCTPAHCTBE (Ha JAPYyrom
KoMmmbioTepe). Takoi 3amecTuTeNnh Ucnob3yloT RMI (ynaneHHbIN BBI30B METO/A),
CORBA (TexHOIOTrUsl TOCTPOEHUS PACTIPEAEIEHHBIX TPHIIOKEHHI).

. BuptyanbHblii  3aMeCTHTENIb  CO3[Aa€T  TsDKENble  OOBEKThl IO
TpeOOBaHMIO. DTO BHITOJHO B TOM Clydae, €CIH CO3JaHHe OOBEKTa,

NPEJOCTABIISIONIETO CEePBUC, TpeOyeT OONBIIMX 3aTpar, a CEepPBHC MOXET HE

NOHAJOOUTHCSI.
. 3anMIIarOmnUi  3aMECTUTENIb  KOHTPOJIMPYET JOCTYIl K HMCXOJHOMY
O00BEKTY.

«YMHas» CChUJIKa — 3TO 3aMe€Ha 00BIYHOrO yka3zaress. OHa MO3BOJISIET BHIIOJIHUTD
JOTIOJTHUTENbHBIE JEUCTBUS MPU JOCTYIE K 00beKTy. K TUIIMYHBIM NPUMEHEHUSIM TaKOU

CCBIJIKM MOKHO OTHCCTH.

. MOJICUET YHCJIa CCHUIOK Ha PeaTbHBIA 0OBEKT
. 3arpy3Ky oObeKTa B MaMsTh TIPU IEPBOM OOpaIICHUH K HEMY
. MPOBEPKY M YCTAHOBKY OJIOKMPOBKM HAa PEAJIbHBIA OOBEKT IMPHU

oOpalieH K HeMy, YTOObl HUKAKOH JIPYyroil 0ObEKT HE CMOT B 3TO BpEMs
U3MEHUTH €TO

Proxy: crpykrypa

Subject

Request)

realSubject

RealSubject Proxy

]

Requesy(} Request)) ©f--------- realSubject->Request();

Pucynok 24
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JnarpamMma 0ObEKTOB

. R
aClient
aProxy
k subject . - | aRealSubject w
realSubject - =

Pucynox 25

Y4yacTHUKH

*Proxy (imageProxy) — 3aMmecTuTeldb - XpaHUT CCBUIKY, KOTOpas
MO3BOJIIET 3aMECTUTENIO OOPAaTUTHCS K peaibHOMY CyOBekTy. OOBEKT Kiacca
Proxy mosker oOpamathcsi kK 00BEKTy Kiacca Subject, ecnu uHTEpQeEiich
KJIaCCOB RealSubject u Subject OJINHAKOBBI;
- mpenocTaBisieT HHTepdeiic, uaeHTHYHbI HHTEepdeiicy Subject, Tak 4TO
3aMECTHUTENIb BCET/Ia MOXKET ObITh IMOJCTABIEH BMECTO PEaJbHOTO CyOBEKTa,
- KOHTPOJMPYET JTOCTYN K pealbHOMYy CyOBEKTYy M MOXKET OTBEYaTh 3a €ro
CO3/1aHue U yIaJIeHUE;
- npoyue 00513aHHOCTH 3aBUCST oT BUJIA 3aMECTHUTEIS:
- YOAJCHHBIM 3aMECTHTENh OTBEYaeT 3a KOJUPOBAHME 3ampoca U €ro
apryMEHTOB U OTIPABIICHUE 3aKOJUPOBAHHOTO 3aIllpoca PealbHOMY CYOBEKTY
B IpyroM aipeCHOM IPOCTPAHCTBE;
- BUPTYaJbHBIM 3aMECTHTENb MOXKET KOIIUPOBATh JIOMOJHHUTEIBHYIO
uHOPMAIIUI0O O pEaTbHOM CYOBEKTe, 4YTOOBl OTJIOXKHUTH €ro CO3/IaHue.
- 3allUIIAIIIMN 3aMECTUTENIb MPOBEPSET, UMEET JIM BBI3BIBAIOIIMI OOBEKT
HE0OXOMMBbIE TSI BHITIOTHEHHS 3aIlpoca Mpasa;

*Subject (Graphic) — cyowsekT - onpenenser oomuii s RealSubject
Proxy unTepdeiic, Tak yTo Kiacc Proxy MOXHO HMCHOJB30BaTh BE3JE, Tl
oxxunaetcst RealSubject.

*RealSubject (Image) - peanbHbIll CyOBEKT - ONpeACNSICT peaabHbIN
O00BEKT, TIPEACTABICHHBIN 3aMECTUTEIICM.

OTHoOlIEeHUA
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Proxy mpu HE0OX0auMOCTH TiepeaapecyeT 3ampockl 00bekTy RealSubject. [leranm

3aBUCAT OT BHAa 3aMCCTHUTCIIA.

[IarTepH Chain of Responsibility.

HaszBanue u kiaaccudukanusi oopasuna

[enouka 00s13aHHOCTEM - MATTEPH MOBEICHUS] OOBEKTOB.

Ha3znauyenue

[To3BossieT u30€xaTh MPUBSI3KU OTIPABUTEIS 3alpoca K ero MnoxydyaTelnnto, aBas
maHc o0padboTaTh 3ampoc HECKOIBKUM 00bekTaM. CBSI3bIBA€T OOBEKTHI-IOTYYaTENN B
LEMOYKY U MEepEeAaeT 3apoc BJI0JIb 3TOM IIEMOYKH, [TI0KA €ro HE 00padoTatoT.

Chain of Responsibility: moTuBanus

PaccMOTprM KOHTEKCTHO-3aBHCHMYIO OIIEPATUBHYIO CIPAaBKy B TpadUuecKOM
uHTepdeiice  MOonb30BaTes, KOTOPBIH  MOXET TMOJYYUTh  JOTOJHUTEIHHYIO
uHdopmaluioo 1o 00 yacTu HHTepdeiica, MPOCTO IIETKHYB HAa HEW MBIIIbIO.
CopeprkaHue CIIpaBKH 3aBHCHT OT TOTO, Kakasi 9acTh HHTep(elica 1 B KAKOM KOHTEKCTE
BbIOpaHa. Hanpumep, crpaBka Mo KHOTMKE B JIMAJOTOBOM OKHE MOXET OTJIMYaThCS OT
CIIPABKU MO aHAJIOTMYHON KHOIIKE B TJIABHOM OKHE NpHIIOKeHUs. Eciu 111 HeKoTopoit
gacTu uHTepdeiica CnpaBKM HET, TO CHUCTeMa JOJDKHA IMOKa3aTh WHGOPMAILUIO O
O KalIieM KOHTEKCTE, B KOTOPOM OHA HAaXOJUTCS, HAIIPUMEDP O JUAJIOTOBOM OKHE B
LEJIOM.

[ToaTOMy ecTecTBEHHO ObLIIO ObI OPraHU30BaTH CIPABOYHYIO HH(OPMAIUIO OT
0osiee KOHKpETHBIX pa3fenioB K Oonee obmumM. Kpome Toro, sicHo, 4Tto 3ampoc Ha
MOJy4YeHHE  CIpaBKku  oOpabaThiBaeTCsi OJHUM U3  HECKOJBKUX  OOBEKTOB
MOJIb30BATEILCKOTO UWHTEpdeiica, KakKuM HMMEHHO - 3aBHUCHUT OT KOHTEKCTa U
UMEIOIIEHCS B HATMYUU MH(POPMAIIHH.

[Ipo6Gyiiema B TOM, 4TO OOBEKT, HHUIIMUPYIOLIUN 3apoc (Hampumep, KHOMKA), He
pacrnionaraetT uH(opmaimenr o TOM, Kakoi OOBEKT B KOHEYHOM HUTOTE MPEJOCTABUT

crpaBky. Ham He0o0X01UM KakOW-TO COCOO OTIENUTh KHOMKY-UHUIIMATOP 3arpoca OT
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00BEKTOB, BIAACIONINX CIIpaBOYHON MHPopManmei. Kak 3Toro 100UThCS, TOKa3hIBaET
NATTEPH LIENOYKa 00s13aHHOCTEN.

Wnes 3akimroyaeTcss B TOM, 9TOOBI Pa3opBaTh CBA3b MEXKIY OTIPABUTEISIMH W
MOJIy9aTeNIIMH, JaB BO3MOKHOCTh 00pab0TaTh 3apoC HECKOJIBKUM OOBEKTaM. 3armpoc
IepeMeIaeTcs Mo MemovYKe 00BEKTOB, IMOKa OJIMH M3 HUX HE 00paboTaeT ero.

[lepBoIii 0OBEKT B IIEMOYKE MOJy4YaeT 3ampoc M JuO0 oOpabaThIBacT €ro cam,
1100 HampaBIseT CIEAYIONEMY KaHAUIATY B IIETIOYKE, KOTOPHIN BeAET ce0sl TOUHO TaK
xe. Y 00beKTa, OTIPABUBIIETO 3alpoc, OTCYTCTBYET MH(popMaius o0 oOpadoTyuke.
Mpg1 roBOpHM, YTO Y 3alpoca €CTh AHOHUMHBIN TI0JTy4aTeb.

[Ipeamnonoxkum, 9YTO TMONH30BATEIh 3alpaliuBaeT CIpPaBKy MO KHOMKe Print
(medatp). OHa HaxoauTCs B AuanoroBoM okHe PrintDialog, conepskamem nandopmariuio
00 00BeKTe MPUIIOKEHUS, KOTOPOMY MpUHAUIEKUT. Ha mpeacraBneHHON AnarpaMmMe
B3aMMOJICUCTBUI TMOKa3aHO, KaK 3allpoC Ha MOJyYCHHUE CIPABKU TEPEMEIIAeTCs 10

OCIIOYKE.

| T
1 | |
| |
A |
HandleHelp() 1
HandleHelp{)
T T
Pucynok 26

B nannom cnywae wu kHomka aPrintButton, wu okxnHo aPrintDialog He
00pabaThIBAIOT 3ampoc, OH JOCTHraeT oObekTa anApplication, KOTOpbIA MOXKET €ro
00padoTaTh WM UTHOPUPOBATH. Y KIMEHTA, MHUIIMUPOBABIIETO 3aIPOC, HET MPSIMOM
CCBUJIKM Ha 0OBEKT, KOTOPBIH €ro B KOHIIE KOHIIOB BBITTOIHHT.

YroObl OTHpaBUTH 3ampoc MO IENOYKEe M TapaHTUPOBAaTh AHOHUMHOCTH
MoJIy4arTesnisi, Bce OOBEKTHI B IIETIOYKE MMEIOT €AWHBIM HHTEepdeic nms oO6paboTKu
3alpocoB M ISl OCTyMa K CBOEMY IMPEEMHHKY (CIEeAyIoImeMy OOBEKTY B IIETIOUKE).

Hampumep, B cucreme omepaTMBHONW CHPAaBKA MOXXHO OBIJIO OBl OMPENETUTh Kilacc
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HelpHandler (mpemok kmaccoB Bcex OOBEKTOB-KaHAUAATOB WM TTOIMENTHBACMBIN
knacc (mixin class)) ¢ omepamueit HandleHelp. Torma kmaccel, xotopbie OyayT
00pabaTkIBaTh 3aMpOC, CMOTYT €0 MepelaTh CBOEMY POJAUTEIIIO.

Jlist 06paboTkM 3ampocoB Ha TOMyYEHHME CIpaBKU Kiacckl Button, Dialog u
Application mnonb3ytorcst omneparusmu  HelpHandler. Ilo ymomuanuto omnepamus
HandleHelp mpocrto mepenamnpasisier 3ampoc CBoeMy MpeeMHHUKY. B monkimaccax 3ta
omepaiys 3aMellaeTcsi, TaKk 4YTO Npu OJarompusTHBIX OOCTOSITENHCTBAX MOXKET
BBI/IaBaThbCs CIpaBOYHAs HMHQPOpMaIHsa. B MpOTHUBHOM ciy4ae 3ampoc OTIIPABIISAETCS

AaJIbIIC ITOCPCACTBOM pCain3alui 110 YMOJIYaHUIO.

= HelpHandler
E handler-=HandleHealp(}
Ji sHandleHelp(i” — ~
AN
if mory cbpabotarte |
ShowHelp()
Application Widget }else {

Handler::HandleHalp()

<
/!
F

Dialog Button y

#
HHandleHel()
+ShowHelp()

Pucynok 27
Chain of Responsibility: npumenumoctb
Hcnons3yiiTe nienoyky o0s13aHHOCTEM, KOoraa:

. Ectp Gonee omHoro o0bmekTa, CiocoOHOro 06padboTaTh 3ampoc, MpuyemM
HAcTOAIIMM 0OpaOOTYMK 3apaHee HEU3BECTEH U JOJDKEH OBITh HaiJIeH
ABTOMATHYECKHU.

. BBl XOTHTE OTHpPaBUTH 3alpOC OJHOMY W3 HECKOJIBKHUX OOBEKTOB, HE
yKa3bIBas BHO, KAKOMY UMCHHO.

. Ha6op 00bekToB, criocoOHBIX 00paboTaTh 3ampoc, JOJKEH 3a7aBaThCs
JTUHAMHYCCKH.

Chain of Responsibility: crpykrypa
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[peesHWK

Client Handler

+HandleReguest()

AN

ConcreteHandler1| |[ConcreteHandler2

+HandleRequest() +HandleReguest()

Pucynok 28
Y4yacTHUKH
. Handler (HelpHandler) — oOpabotuuk - ompenenser uatepdenc mis

00paboOTKH 3aIIPOCOB U (HEOOS3aTEIBHO) peaTu3yeT CBA3b C MPEEMHHUKOM;

. ConcreteHandler (PrintButton, PrintDialog) - koHkpeTHbII
00paboTyuK - oOpabaTbIBaeT 3amnpoc, 3a KOTOPBIi OTBEYAET;
- uMeeT JOCTYTI K CBOEMY IPEEeMHUKY;

- ecmu ConcreteHandler cnoco6en oOpaboTaThk 3amnpoc, TO Tak U JIEJIaeT, €CIU HE
MOKET, TO HAMPAaBJIIET €ro - €r0 CBOEMY MPEEMHUKY;
. Client — xiueHT - OTHOpaBIsET 3alpPOC HEKOTOPOMY OOBEKTY
ConcreteHandler B niermouke.
OTHOLIEHUHA
Korma k1veHT HHUIUUPYET 3aIpoc, OH MPOABUTACTCS 10 IIEMTOYKE, TTOKa HEKOTOPBIH
o0bekT ConcreteHandler He Bo3bMeT Ha ce0s1 OTBETCTBEHHOCTH 3a €70 00padoTKY.
Peanu3zanusa
1) Peanu3anus meno4ku npeeMHUKOB. EcTh 1Ba criocoba peann3oBath TaKyro
IIETIOYKY: ONPECTUTh HOBBIE CBSA3U (0OBIUHO ATO AenaeTcs B kiacce Handler,
HOo MokHO M B ConcreteHandler) wim ucnosb30BaTh CYIIECTBYOIINE CBS3H.
Jlo cux mop B HAIIMX MPUMEPax OMPENCISIIUCH HOBBIE CBSI3U, OJHAKO MOXHO
BOCITOJIP30BAaThCA YK€ HWMCIONIMMHCS CChIIKAaMH Ha OOBEKTHl IS
dbopMHUpOBaHUS IIETIOYKH MPEEeMHUKOB. Hampumep, cchuika Ha pOAMTENS B
HepapXu «UaCTh-11E]I0€» MOXKET 3a0/IHO ONPEACNISITh U IPEEMHUKA «JacTh».

B crpykrype BHIKETOB TakWe CBSI3M TOXE MOTYT CYIIECTBOBATb.
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2)

3)

CymiecTByloniye  CBsI3M  MOXKHO  HCIIOJIb30BaTh, KOTJa OHU  YXKe
MOJIIEPKUBAIOT HY>KHYIO LIETIOUKY. Toraa Mbl H30€XUM SIBHOTO ONpEACTICHUS
HOBBIX CBSI3€M W COKOHOMHUM MaMATh. Ho eciam cTpykTypa He OTpakaer
YCTPOMCTBA IETIOYKU OOS3aHHOCTEH, TO YUTH OT OMpeeiIeHUs U30BITOUHBIX
CBs3EH HE yJacTcs;

CoenuHeHue mpeeMHHMKOB. FEcCliM TOTOBBIX CCBUIOK, MPUTOJIHBIX IS
OTIpe/IeNICHUs 1IETIOYKH, HET, TO UX MPUAETCA BBECTU. B TakoM ciydae kiacc
Handler ne Tonbko ompepnenser uHTepdeic 3ampocoB, HO €IIe U XPaHUT
CCBUIKY Ha mnpeemHuka. CrenoBaTelbHO y 00paOOTUMKa TMOSBISETCS
BO3MOKHOCTh ONpenenuTh peanuzanuio onepauuun  HandleRequest 1o
YMOJYaHUIO - TI€pEHAlpaBlICHUE 3ampoca IMPEEeMHUKY (ECau TaKoBOM
cymectByeT). Ecnmu nogkinace ConcreteHandler ne 3aunTepecoBan B 3ampoce,
TO €My W HE HaJ0 3aMelaTh 3Ty ONEpaluio, MOCKOIbKY MO YMOJIYAHUIO
3aMpoc KakK pa3 U OTIPaBISIETCS Jablie.

IIpencrasiienue 3anpocoB. [IpenctaBnsaTh 3ampockl MOKHO MO-pazHoMy. B
npocreieit hopme, Hanpumep B ciydae kinacca HandleHelp, 3ampoc sxxectko
KOJIUPYETCS KaK BBI30B HEKOTOPOM omepaiuu. ITo yao0HO u 0e30macHo, HO
nepeagpecoBbIBaTh TOI/Ia MOKHO TOJIBKO (DMKCHPOBAaHHBIA HAOOpP 3aIlpocoB,
ompeneneHHbix B kiacce Handler. AnbrepHaTtvBa - HCHOJIB30BaTh OJHY
(yHKIHIO-00pabOTUHMK, KOTOPOW MepenaeTcss KoJ 3ampoca (CKaxem, LEeIoe
YUCIIO WK CTpoKa). Tak MOXHO MOAJEp)KaTh 3apaHee HEU3BECTHOE YHUCIIO
3anpocoB. EnnHCTBEHHOE TpeOOBaHME COCTOMT B TOM, UYTO OTIPABHUTENb U
MoJTydaTeNnb JOJKHBI JTOTOBOPUTHCSA O CIOCOOE KOAMPOBAHUS 3ampoca. ITo
0osee rHOKHI MOAXO0/I, HO MPU peaTu3alui HY>KHO MCIOJIb30BaTh YCIOBHbBIE
oTepaTophl AJIsl pa3adyd 3arpocoB Mo ux Koxy. Kpome Toro, He CymiecTByeT
0€30MacHOT0 C TOYKM 3pEHHs] THUIIOB CcIloco0a TMepeiayu IMapaMeTpoB,
MO3TOMY YIAKOBbIBaTh UM PAclaKOBBIBaTh WX MPHUXOJUTCS BPYUHYIO.
O4eBUHO, UTO 3TO HE TaK 0€30MaCHO, KaK MPSIMOW BbI30B ornepaiuu. UToOsl

PCIINTD HpO6J’IGMy nepeaadn  mapamMeTpoB, JOIYCTHUMO HUCIIOJIB30BATh
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OTZIETbHBIE OOBEKTHI-3AMPOCH], B KOTOPHIX HHKAICYJIHPOBAHBI IMMapaMeTph
3anpoca. Kiacc Request MoxeT mpeacTaBisTh HEKOTOPHIE 3alpOChHl SBHO, a
MX HOBBIC THIIBI OMUCHIBAIOTCS B MOAKIaccax. [logkmacc MOXKET OompeaenTh
apyrue mapameTpbl. OOpaboTYMK [ODKEH HMETh HHQOpPMAIMIO O THUIIe
3ampoca (Kakoii IMEHHO ToJikiacc Request ucnomb3yercst), 4To0bI pa3oopaTh
TH mapameTpsl. s uaeHTuduKanum 3ampoca B kiacce Request MOXHO
onpeAenuTh (QYHKIUIO [OCTyHa, KOTOpas BO3BpallaeT WIACHTHUPHUKATOP
Kkiacca. BMecto 3Toro nmosydarens Mor Obl BOCIIONB30BATHCS HHPOpPMAIIHEH O
THUTIC, JOCTYITHOW BO BpPEMs BBIMOJIHEHUS, €CJIH S3BIK IPOTPAMMHPOBAHUS
MOJIIEPKUBACT TAKYIO BO3MOXKHOCTb.
IIpumenenne B Java API

B Bepcuu 1.0 sa3eika Java ucnonb3oBaincs madiaon Chain of Responsibility
U1 00pabOTKM COOBITHI T0JIB30BaTeNIbCKOTO HHTepderica. Ilpu sTom B
KauyeCTBE LIETIOYKU MPUMEHSIACH HepapXusi KOHTEHHEPOB MOJIb30BATEIHCKOTO
untepdeiica. Ecau coObiTHE OTHPaBISUIOCh KHONKE WM JAPYrOMY 3JIEMEHTY
GUI, on nomxken Obul WK 00pabOTaTh COOBITHE, WM TIEPEIaTh €T0 CBOEMY
KOHTEWHepy. XOTs 3Ta cxema Obuia pabOTOCIOCOOHOM, CYIIECTBOBAJIO
JI0OCTaTOYHO TPOoOJIeM, MOATOMY CO3/aTeNu s3blka Java mnpeanpuHsIm

PCHINTCIIBHBIC IIalrv 110 U3MCHCHHUIO MOJCIIN COOBITHH B sI3BIKE Java.

[IarTepH Command.

Ha3panue n knaccupukanus odpasua

Komanpga — matTepH noBefieHus 00HEKTOB

Ha3znauyeHue

Nukancynupyer 3anpoc Kak 00beKT, MO3BOJISISI TEM CaMbIM 33/1aBaTh MapaMeTphl
KJIMEHTOB [IJI1 0Opa0OTKHA COOTBETCTBYIOIIMX 3alpOCOB, CTABUTH 3aIllPOChl B Ouepe/lb
WJIY IPOTOKOJIMPOBATH UX, & TAKIKE MOJJIEPKUBATH OTMEHY OIEpalnil.

HM3BecTeH TaKk:Ke 0] MMEHEM

Action (netictBue), Transaction (TpaH3akius).
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Command: moTuBanus

HNuorga HeoOXOIMMO MOCHIIATh OOBEKTaM 3alpoChl, HUYETO HE 3HAas O TOM,
BBITIOJIHEHHUE KAKOW OINepaliy 3ampolieHo U KTo SBJseTCs noiayyarenemM. Hampumep, B
OuOIMOTEKax NJsl TOCTPOCHUS MOJIb30BATEIbCKUX HHTEP(PECOB BCTPEUalOTCS TaKUe
OOBEKThI, KaK KHONKH M MEHIO, KOTOpbIE MOCHUIAIOT 3alpoCc B OTBET Ha JIEWCTBHE
nosib3oBatesst. Ho B camy OMOMMOTEKY HE 3all0’KeHa BO3MOKHOCTh 00padaThIBaTh 3TOT
3aIpoc, Tak Kak TOJbKO MPUIIOKEHHE, UCTIOJIB3YIOIIee €€, pacnoiaraet HHpopMaiuei
O TOM, 4YTO cjeayeT cnenaTh. [IpoeKTUpOBIIMK OMOIMOTEKH HE BIAJACET HUKAKOU
uHbopMallMelt O TojyyaTele 3ampoca M O TOM, Kakhe OIepanud TOT JOJIKEH
BBITIOJTHUT.

[TaTTepH koMaHJa MO3BOJIAET OMOIMOTEYHBIM OOBEKTAM OTIIPABIATH 3AIPOCHI
HEU3BECTHBIM OOBEKTAM MPHUJIOKEHUS, MPeoOpa3oBaB caM 3ampoc B OOBEKT. DTOT
O00BEKT MOKHO XPaHHUTh U NepeiaBaTh, Kak U Jr000H Apyroil. B ocHoBe cnucsiBaeMoro
naTTepHa JEKUT a0CTpakTHbBIN kiacc Command, B KOTOPOM OOBsIBIIEH UHTEpGEIC 11
BBITIOJTHEHU omeparuii. B mpocreiimelr cBoelt ¢opme 3TOT HHTEpENC COCTOUT U3
onHOM aOcTtpakTHOM omnepauun Execute. Konkpernele mnoakiaccsl Command
OTIPENETSIOT Tapy <«IOJIydaTelb-IeHCTBUE», COXpaHssl TMOJydarenss B TEepeMEHHOU
IK3EeMILIsIpa, U pealn3yroT omnepauuio Execute, Tak 4ToObl OHa MockUIana 3ampoc. Y

[MOJIy4daTcii €CTbhb I/IH(bOpMaI_[I/Iﬂ, HGO6XOI[I/IMaH JJIS BBIIIOJIHCHUA 3aIIpOocCa.

Application Menu Menultern | *command Command
+Add(in Document)) 1 0.0 [FAdd(in Menultemn)] 1 0. [FClicked() . +Execute)
7
, JAN
1 " | ]
Document 4
I Command1 Command2
=
0.7 [+Openi) command->Execute()
+Cloze() +Execute() +Exacute])
+Cut()
+opy()

+Pasta()

Pucynox 29
C nomomipio 00bekToB Command jerko peanusyrorcs MeHro. Kaxablii myHKT
MEHIO - 3TO 3K3eMIUIp Kinacca Menultem. CamMu MEHIO M Bce UX ITYHKTHI CO37aeT Kiacce

Application Hapsgy CcO BCEeMH OCTAJIBHBIMH JJIEMEHTaAMH TOJIb30BATEIHCKOTO
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untep(eiica. Kmacc Appl icat ion oTcinexuBaeT TakKe OTKPBIThIE MOJIb30BATEIIEM
JIOKYMEHTBHI.

[IpunoxxeHne KOHPUTYpUPYET KaxIblii o0BeKT Menu It em »k3eMIuIIpoM
KoHKpeTHOro nojkiacca Command. Korna nonp3oBaTenb BHIOMPAET HEKOTOPHII MyHKT
MEHIO, acCOLMMPOBaHHbIM ¢ HUM 00BeKT Menultem BbI3biBaeT Execute mis cBoero
o0beKTa-KoMaH b, a Execute BeimonHser onepaunto. O0bekTl Menultem He umeroT
uHbopMaluu, Kakoi moakiacc kimacca Command oHM wucnonb3yioT. [loakmaccer
Command XxpaHAT MHQOpPMAIMIO O MOJy4yaTese 3alpoca U BBI3BIBAIOT OAHY WIU
HECKOJIbKO ONEpalnii 3TOro MoJIyqaTess.

Hanpumep, noaknacc PasteCommand noanep:kuBaet BcTaBKy TekcTa u3 Oydepa
oOMeHa B 1okyMeHT. [Tomyuatenem s PasteCommand siBisiercst Document, KoTopslii
ObLT mepenaH npu co3ganuu oobekTa. Onepanus Execute BbI3bIBaeT onepanuto Paste

AOKYMCHTA-II0JIy4aTCIIA.

Command
Document +Execute()

+0peni) 1‘3

+C|DS_EEJ PasteCommand

L Cut) _ Hokyment d nt->Faste(
- Cop) . . ocument-=Paste()
*F'ES[E” +EK’E‘CLII'&|::|" =7

Pucynox 30

HNuorna o6bexkT Menultem A0MKEH BBITOJHUTH MOCIEAOBATENBHOCTh KOMAH/.
Hampumep, IyHKT MEHIO i1 LEHTPUPOBAaHHS CTPaHUIBI CTAaHAAPTHOIO pasMepa
MOYHO OBbLIIO OBl CKOHCTPYUPOBATh cpady W3  JBYX O0OBEKTOB:
CenterDocumentCommand U NormalsizeCommand. [Tockonbky TaKoe
KOMOMHHMpPOBaHHE KOMaH] — SIBJI€HHE OOBIYHOE, TO Mbl MOKEM OINPEIENIUTh KJacc
MacroCommand, no3Bosisitonuii 00bekTy Menultem BBITOTHATH MPOU3BOIBHOE YHUCIIO
koMaHg. MacroCommand - 3To KOHKpeTHBIA mopakiacc kimacca Command, KOTOpPHIit
IIPOCTO BBIMIOJIHSET MOCJIEI0BATEIBHOCT KOMaHJA. Y HEro HET SIBHOTO MOJy4aTens,

MOCKOJIbKY JIJISI KaXKI0M KOMaH/IbI ONpe/eiieH CBOM COOCTBEHHBIM.
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Command 0.*

+Execute()

+Komanak
acroCommand —— |

Ons Boex KOMEHT C©
=Execua(l— — —— - o=E necaie()

Pucynox 31
OOparutre BHUMaHUE, YTO B KaXJOM W3 NPUBEACHHBIX NPUMEPOB MATTEPH
KOMaH/Ja OTHENSIECT OOBEKT, WHUIMUPYIOUIMI omepanuio, OT 00BEKTa, KOTOPBI
«3HAET», KaK €€ BBINOJHUTb. DTO TMO3BOJISIET JOOUTHCS BBICOKOM THOKOCTH TIpH
IPOEKTUPOBAHUM  TIOJIb30BATENIbCKOr0 uHTepdeiica. IIyHKT MeHIO U  KHOIKa
OJIHOBPEMEHHO MOTYT OBITh aCCOIMUPOBAHBI B MPUIOKEHUU C HEKOTOPOH (DYHKLIHEH,
JUIsL 3TOTO JOCTAaTOYHO MNpHUIHUCAThb OOOUM 3JEMEHTaM OJMH M TOT XK€ HK3EMILISp
KOHKpETHOTO mnojkiacca kiacca Command. Mbl MOXEM JUHAMUYECKUA MOJIMEHSThH
KOMaH/Ibl, YTO OYEHb IOJIE3HO ISl pEAIM3alMA KOHTEKCTHO-3aBUCUMBIX MEHIO. MOKHO
TaK)Ke NOJJEpKaTh CIEHApUHU, €CJIM KOMIIOHOBAaTh IPOCThIE KOMaHIbl B OoJee
CJI0XkHBIe. Bce 3TO BBIITOJIHUMO MTOTOMY, YTO OOBEKT, MHUIIUUPYIOLIUK 3apocC, JOJHKEH
pacnosiaraTh WH(GOpMAIIMEl JHIb O TOM, KaK €ro OTIpPaBUTh, & HE O TOM, KaK €ro
BBITIOJTHUTb.
Command: npumMeHIMOCTH
Hcnonw3ylite naTTepH KOMaHAa, KOTJa XOTUTE:

. [TapameTpu30BaTh OOBEKTHI BHIIIOJIHAEMBIM JIEUCTBUEM, KAK B CIIy4ae C
nyHKTaMu MeHio Menultem. B mporeaypHoM s3bIKE Takyro MapameTpu3aruio
MO>XHO BBIPa3UTh C MOMOIIbIO (YHKUHMKM OOpPaTHOrO BBI30BA, TO €CTh TaKOU
GyHKUIMH, KOTOpasi PEerucTpUpyeTcs, 4ToObl ObITh BbI3BaHHOW mo3aHee. KomaHbl
MPEACTABISIOT CO00M OOBEKTHO-OPUEHTUPOBAHHYIO aJbTEPHATHUBY (DYHKITUSM
00paTHOTO BBI30BA.

. Onpenensitb, CTaBUTh B OYEPEIb M BBINOJHITH 3alpOChl B Pa3HOE
Bpems. Bpewms xu3nu o6bekta Command HeoOs3aTENbHO TOJDKHO 3aBHCETh OT

BPEMEHU >KUM3HM MCXOJHOro 3ampoca. Ecium mnomywaTtenss 3ampoca ynaaercs
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peain30BaTh TaK, 4YTOObI OH HE 3aBUCEN OT aJPECHOT0 MPOCTPAHCTBA, TO OOBEKT-
KOMaHAy MOXHO Mepenarb JApyroMy IpOLECCy, KOTOPBIM 3alMETCA  €ro
BBITNIOJTHEHUEM.

. [Tonnepxxkath oTmeHy omnepauuil. Omnepamusi Execute oObekTa
Command MOXET COXpaHUTb COCTOSIHUE, HEOOXOIMMOE Uil OTKara JACUCTBUH,
BBITNIOJIHEHHBIX KOMaH10i. B aTOM cinyuyae B untepdeiice knacca Command noskHa
ObITh JOMONHUTENBHAs onepanuss Unexecute, KOTOpas OTMEHSAET JEHCTBUA,
BBINIOJIHEHHBIE NPEAUIECTBYIOLMM oOpameHueM K Execute. BpinonHeHHBIE
KOMaH/Ibl XpaHITCS B CIHCKE MCTOpUU. [[ns peanuzanuu NmpOU3BOJIBHOIO YHCIIA
ypOBHEH OTMEHBI ¥ TIOBTOpa KOMaHJ HYXHO OOXOIUTh O3TOT CIIHCOK
COOTBETCTBEHHO B OOpAaTHOM M IMPSIMOM HAINpaBJICHUSX, BbI3bIBasl MPU MOCEIEHUU
Kaxaoro anemeHnTa komanay Unexecute nnu Execute.

. [TonnepxaTh TPOTOKOJUPOBAHUE U3MEHEHUMN, YTOOBI UX MOXHO OBLIO
BBIMIOJIHUTh [IOBTOPHO IIOCJI€ ABAapUMHONM OCTAHOBKUM CHUCTEMBbI. JOMOJHUB
uHTepgeiic knacca Command onepanusMu COXpaHEHHUS U 3arpy3KH, Bbl CMOXKETE
BECTHU MPOTOKOJ U3MEHEHHUH BO BHEIIHEW aMsATu. J{1s1 BoccTaHOBIIEHUS ITocie cOost
HY)KHO Oy/IeT 3arpy3uTh COXPaHEHHBIE KOMaHJbI C TMCKA U MOBTOPHO BBIMOJHUTH
UX C MoMouiblo onepaunn Execute.

. CTpyKTypupoBaTh CHUCTEMY Ha OCHOBE BBICOKOYPOBHEBBIX OIEpallMid,
MOCTPOCHHBIX W3 MPUMUTUBHBIX. Takas CTpyKTypa TUIHYHA U MH(POPMAIIMOHHBIX
CUCTEM, MOAJEPKUBAIOIIMX TpaH3aKIMKU. TpaH3akUuus HWHKANCyJIUpyeT Habop
U3MEHEHUH NaHHbIX. [laTTepH KOMaHJa MO3BOJIAET MOJAEIUPOBATH TPAaH3aKIUU. Y
BCEX KOMaH/I €CTh 00IIMI UHTEp(eiic, UTo AaeT BO3MOKHOCTh pabOTaTh OJJUHAKOBO
c mo0bIMH TpaH3akUsIMU. C MOMOIIBIO 3TOT0 NAaTTEpHA MOKHO JIETKO J00aBIATH B
CHCTEMY HOBBIE BUIbI TPAH3AKITHH.

Command: cTpykTypa
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Client Invoker Command
—= |
+Erecute(}
T
| |—w
: Receiver
1 mn |
1 - ECENVEN e oncreteCommand
+Action()
: +HCOTORHME Raceivar-=Actionl):
______________ +Execute()”
Pucynox 32
YyacTHHKH
. Command - komaHaa- OOBABISET HWHTEpPDEHC IS BBINOJIHCHHS
orepaluy;
. ConcreteCommand (PasteCommand, OpenCommand) -

KOHKpETHas KOMaHJia - ONpEeJIEeTISIeT CBsI3b MEXy 00beKTOM-ToyuaTenemM Receiver
U JICHCTBHEM W peajm3yeT omepainio Execute myTeM BBI30Ba COOTBETCTBYIOIIMX
ornepanuii 00bekTa Receiver;

. Client (Application) — ximueHT - co3gaeT OOBEKT Kiacca
ConcreteCommand u ycTaHaBIMBAET €ro MOJIyvaTelis;

. Invoker (Menultem) — uHHIIMATOp - OoOpamaercs K KOMaHAE s
BBITIOJTHCHHUS 3aIpOCa;

. Receiver (Document, Application) — nonyudarens - pacmnoJyiaraet
uHpopmanmer o0 crmocobax BBIIIOJHEHHS — ONepanuid, HEoOXOAMMBIX s
yIOBIIETBOPEHUS 3ampoca. B ponu moayyaTens MOKeT BBICTYNATh JIF000H Kitacc.
OTHOLIEHUHA

Kmuenr co3maer o0bexkt ConcreteCommand ©  ycTaHaBIMBAaeT Jig HEro

nonyuarens. Wuunuarop Invoker coxpanser o6bekT ConcreteCommand. WMuunmarop

OTIIPABJISIET 3ampocC, BbI3bIBAs omnepauuo kKoManael Execute. Ecim nopnep:xkuBaercs

OoTMEeHa BbINMOJHEHHBIX aecTBuif, To ConcreteCommand mnepen Bbi3oBoM Execute

COXpaHseT MHPOPMAIIMIO O COCTOSIHUH, JOCTATOYHYIO JJIsl BBHIMTOJTHEHHUS OTKaTta. OOBEeKT

ConcreteCommand BbI3BIBAET OINEpaMy MOJydaTess Al BBIMOJTHEHUS 3ampoca.

Peanuzanus
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1) HackoJbKO «yMHOI» J0JIKHA ObITh KOMAaHAA. Y KOMaHJIbl MOXET OBbITh
IIUPOKUN Kpyr oO0s3aHHOCTe. Ha onxHOM modroce CTOMT mpocToe
ONPENEIICHUE CBSI3M MEXK]Y IOJydaTelieM U JCHUCTBUSIMHU, KOTOpPBIE HYKHO
BBIIIOJIHATH JUIsl YAOBIIETBOpPEHUS 3arpoca. Ha apyrom - peanusanus BCero
CaMOCTOSTENIbHO, 0e3 oOpalleHus 3a MoMoIblo K noiyyatento. [locaeanuit
BApUAHT IOJIE3EH, KOT/1a Bbl XOTUTE ONPEAEIUTh KOMAaH/bl, HE 3aBUCSIIUE OT
CYILLECTBYIOIIMX KJIACCOB, KOTJA MOJAXOJAIIEIO MOJy4aTessl HE CYIIECTBYET
WIM KOTZa MOJydarellb KOMaHAE€ TOYHO He u3BecTeH. Hampumep, xkomaHna,
CO3/1ato1asi HOBOE OKHO MPUJIOKEHUS, MOKET HE MOHUMATh, YTO UMEHHO OHa
CO3/Ia€T, a TPAKTOBATh OKHO, KaK JII00O0I apyroit 00bekT. [ 1e-1o nmocepeauxe
MEXAY JIByMsS KpaWHOCTSIMH  HaxoJATCd KOMaHibl, OOJyajgaroiiue
JIOCTATOYHOW HWHQOpMaIMend s JUHAMUYECKOrO0 OOHApY>KEHHS CBOEro
MOJTyYaTes;

2) Honnepxka oOTMeHbI M NOBTOpa omnepanmii. KoManasl MOryT
MOAACP)KUBATh OTMEHY W TOBTOP OIEpallfii, €CIM HUMEETCS BO3MOXHOCTh
OTMEHHUTH Pe3yJbTaThl BBHINOJIHEHUS (Hampumep, omepanuio Unexecute wiu
Undo). B kiacce ConcreteCommand MoeT coXpaHsATbCS HEOOXOoaumas st
ATOrO JIOMOJIHUTENbHAS WHMOpMAIUs, B TOM uucie: 1) o0beKT-moayyaTeb
Receiver, KOTOpBIi BHIMOTHSAET OMEpallid B OTBET Ha 3ampoc; 2) apryMeHThI
Omnepalny, BBIMOJHEHHON MOJy4aTeeM; 3) UCXOJIHbIC 3HAYEHUS Pa3JIMYHbIX
aTpuOyTOB TIOJIy4aTesisi, KOTOPbIE MOIJIM WM3MEHUTBCS B PE3ysbTare
o0paboTku 3ampoca. I[lomyuarenb [OKEH NPEAOCTaBUTH OIEpallH,
MO3BOJISIOIIME  KOMAaHAE  BEPHYTCA B HMCXOJHOE  COCTOSIHHE.
JIns moaaep KK BCEro OJHOTO YPOBHSI OTMEHBI MPHIIOKEHUIO JOCTATOYHO
COXpaHSTh TOJBKO TOCJEIHIO BBIMOJHEHHYIO KOMaHIy. Eciu ke HYy>KHbI
MHOTOYPOBHEBBIE OTMEHA W MOBTOpP OMNEpalvid, TO MPUIETCS BECTH CIUCOK
HUCTOPUU BBINIOJIHEHHBIX KOMaHJ. MakcumanbHasi JJIMHA 3TOr0 CIHCKA U
OIpeAessieT 4YMUCIO YpPOBHEW OTMEHbl U mnoBTopa. [Ipoxox mo cmnucky B

O6paTHOM HalpaBJICHUH U OTKAT PE3YyJIbTATOB BCCX BCTPCTUBIIMUXCA 110 ITYTHU
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KOMaHJlT OTMEHSE€T MUX JEWCTBUE; MPOXOJA B NPSIMOM HANPABICHUH H
BBINIOJTHEHUE BCTPETUBIIMXCS KOMaHJ MNPUBOJUT K TOBTOPY JACHCTBHIA.
Komanny, gomnyckarlnyo 0OTMEHY, BO3MOKHO, IPUAETCS CKOTUPOBATh NEepe]
MIOMEIICHUEM B CIUCOK HCTOpUHM. Jleno B TOM, 4TO OOBEKT KOMAaHJBI,
UCIIOJIb30BAHHBIN JUIsl JJOCTABKU 3aIlpoca, CKakeM OT MyHKTa MeHio Menult
em, IMO03Ke MOTr OBITb HCIIOJNB30BaH A Jpyrux 3ampocoB. [losTomy
KOMUPOBaHUE HEOOXOUMO, YTOOBI OMPEICTUTh PA3HbIC BBI30BBI OJTHOM U TOU
e KOMAaHJIbl, €CJIM €€ COCTOSIHUE IPH JIFOOOM BBI30BE MOYKET MU3MEHSThCS.
Hanpumep, xomanga DeleteCoinmand, kotopast ypanseT BbIOpaHHbBIC
0OBEKTBI, IPH KaKI0M BBI30BE JOJIKHA COXPAHATh pa3Hble HA0OPHI 0OBEKTOB.
[ToaTomy o00bexT DeleteCommand HeoO6XoauMO CKOMUPOBATh IOCIHE
BBINIOJIHEHHSI, a KOMHMIO MOMECTUTh B CIUCOK ucTtopud. Eciau B pe3ynbrare
BBIIIOJTHEHUSI COCTOSIHUE KOMaHAbl HUKOTJA HE U3MEHSETCS, TO KOMUPOBAThH
HE HYXKHO - B CIIHCOK JIOCTaTOYHO ITOMECTHUTH JIMIIb CCBUIKY Ha KOMaHIY.
KomaHibl, KOTOpbIE 00513aTE€BLHO HYKHO KOIMUPOBATH MEPE]] MOMEIIEHUEM B
CIIMCOK UCTOPUH, BEAYT ce€0s 0J0OHO MPOTOTHUIIAM;

3) Kak wu30ekaThb HAKOIUICHUSI OIIMOOK B 1mpouecce ormMeHbl. I[lpu
o0ecreueHnr HaJEeKHOTO, COXPAHSIOUIEr0 CEMAHTUKY MEXaHU3Ma OTMEHBI U
HOBTOpPa MOXET BO3HUKHYTh MpoOjiema ructepesuca. [Ipu BeinmonHeHuwu,
OTMEHE U MOBTOpPE KOMAaHJ MHOTAA HAKAIUIMBAIOTCA OIIMOKH, B PE3YJIbTATE
YEro COCTOSIHUE NMPWIOKEHUS OKa3bIBAECTCA OTIMYHBIM OT MEPBOHAYAIBHOTO.
[TosToMy mopoit HEOOXOAMMO COXpPaHATh B KOMaHJie OoJibliie MH(OpMaINH,
Na0bl TapaHTUPOBATh, YTO OOBEKTHI OYAYT LIETUKOM BOCCTAHOBJICHBI. UTOOBI
MPEIOCTaBUTh KOMAaHJAE JOCTyHn K JToW WHPOpMAIHMK, HE pPaCKpbIBas
BHYTPEHHETO YCTPOMCTBA OOBEKTOB, MOKHO BOCIOJb30BATHCS MATTEPHOM
XPaHUTEIIb;

4) llpumenenne madaoHoB B C++. Jlns KomaH[, KOTOpPbIE HE JOIMYCKAloT

OTMEHY U HE MMEKT apryMEHTOB, B s3blke C++ MOKHO BOCIIOJIB30BaThCA
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mrabao0HaMH, 4TOOBI HE co3maBaTh moakiaace Kiacca Command mis Kaxmoit
Iapbl IEUCTBUE-TIOTYYATENb.

IIpumenenne B Java API
Kitacchl KHOMOK WM MMyHKTOB MEHIO MMET MeToAnl getActionCommand u
setActionCommand, KOTOpbIE MOXHO MCIOJb30BaTh ISl TOJYYCHUS U

3aJaHuAa UMCHHU KOMaHbI, CBSI3aHHOM C KHOIKOW WJIN ITYHKTOM MCHIO.

IIaTtTepH Interpreter.
Ha3Banmue n kiaaccugukanus oopasuna
HNuTepnperatop — narTepH NOBEICHUS KIACCOB
Ha3znauyeHue
JIns 3a1aHHOTO SI3BIKA OMPEAENSET MPEACTABICHUE €r0 TPAMMATHKH, a TAKXKE
MHTEPHPETATOP MPEIIOKEHUN ITOTO S3bIKA
Interpreter: moTuBaumsi
Ecmu HekoTopas 3amadya BO3HUKAET 4YacTO, TO MMEET CMBICI MPEICTABUTH €€
KOHKPETHBIE MPOSIBIICHUS B BUJIC MPEIIOKEHUN Ha MPOCTOM S3BbIKE. 3aTeM MOXHO OyJneT
CO3/1aTh HMHTEPIPETATOP, KOTOPBIA peUIAeT 3aJady, aHaJU3Upys MPEIJIOKEHUS STOro
a3blka. Hampumep, MOMCK CTpOK MO 00pas3lly - BechMa pacIpoCTpaHEHHas 3ajiaya.
PerynspHbie BeIpa)keHUs - 3TO CTaHIAAPTHBIN S3bIK JJIS 3a7jaHusl 00pasioB nmoucka. Bmecro
TOr0 4YTOOBI MPOTPAMMHUPOBATH CHEIUATU3UPOBAHHBIE AJITOPUTMBI JJIsI COMOCTABJICHUS
CTPOK C KaXJbIM 00pa3iioM, HE MPOIIE JU MOCTPOUTH aJTOPUTM IOMCKA TaK, 4TOOBI OH
MOI' MHTEPIPETUPOBATH PETYISPHOE BBIPAKEHUE, OINKCBHIBAIOIIEE MHOXECTBO CTPOK-
o0pa3noB? IlarTepH wuHTEpHpeTaTOp ONpPEACNSIET TIpaMMATHKy MPOCTOrO  SI3BIKA,
IIPEJCTABIISACT MPEIIIOKEHUS HA ITOM S3bIKE M MHTEPIpPETUPYeT uX. s mpuBEIEeHHOIO
MpyUMepa NaTTEPH OIKCHIBAECT OMNPEACICHHE TIPaMMATUKA W HWHTEPNPETAlUM S3bIKa
pETyISIPHBIX BBIPAKECHUMU.
[TaTTepH uHTEPIPETATOP MCMOJIB3YET KJIACC I MPEACTABICHUS KaXKJI0r0 IpaBHIIa
rpaMMaTuku. CUMBOJIBI B MPABOM YaCTH MPaBUJIA - 3TO NEPEMEHHBIE HK3EMIUISIPOB TaKUX

KJIaCCOB.
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arguIarE:tpmsslun

+Interprat()
AN
+Brepamenmet
Literal Expression SequenceExprossion
e Lieral +Beipasennel
e nterprat]) +Hintarprat() K —
| | +AnbTepHaTHEa 1
SRepetitiunE:pressim AlternationExpression
+ANLTEpHATHERZ
+MoaTopeqHue
+Interpret) +Interpret() >
Pucynok 33

Kaxmoe  perymsapHoe  BBIpaKEHHE,  ONUCHIBAEMOE  A3TOM  TI'PAMMATHKOM,
MPEACTABIACTCS B BUJE AaOCTPAKTHOTO CHUHTAKCHUYECKOIO JIepeBa, B Y3Jlax KOTOPOTO
HaXOJATCS SK3EMILISIPBl ATUX KIACCOB. MBI MOKEM CO3JaTh MHTEPIIPETATOP PETYISIPHBIX
BBIpaXKEHUM, ompenenuB B KaxaoM mnoxakiacce RegularExpression omepanuio Interpret,
NPUHUMAIOLIYI0O B KA4eCTBE AapryMEHTa KOHTEKCT, T[€ HYXHO HWHTEPIPETUPOBATH
BbIpakeHre. KOHTEKCT COCTOUT U3 BXOJIHON CTPOKU M MH(OPMALIMK O TOM, KaK JaJIEKO IO
HEel MBI yKe MpoJBUHYIUCH. B kaxaom noakiacce RegularExpression oneparnus Interpret
MIPOU3BOJAUT COMIOCTABJICHUE C OCTABIIEHUCS YaCThIO BXOJHOM CTpoku. Hanmpumep:

LiteralExpression mpoBepsieT, COOTBETCTBYET JM BXOJHAs CTpPOKa JHUTEpaly,
KOTOPBIN XPAaHUTCS B 00BEKTE TOJIKIIACCA;

AlternationExpression mpoBepsieT, COOTBETCTBYeT JIM CTpOKa OJHOW U3
aTbTECPHATUB;

RepetitionExpression mpoBepsieT, €ciu B CTPOKE MOBTOPSIOMIUECS BXOXKICHHUS
BBIPAKEHUS, COBMAJAIONIETO C TEM, UTO XPAHUTCS B O0OBEKTE.

U tak nanee.

Interpreter: npuMeHMMOCTH

Ucnonb3yiiTe maTTepH HHTEPIPETATOpP, KOTJAA €CTh S3bIK JJII HHTEPIpETaIu,
MPEIIOKEHHUS] KOTOPOTO MOKHO TIPEJCTaBUTh B BHUJIE AOCTPAKTHBIX CHHTAKCHUYECKHX

nepeBbeB. JIydine Bcero 3ToT narTepH paboTaeT, Korja:

79



. I'pammaruka npocta. JlIg CIOXHBIX TpaMMaTHK Hepapxus KJIaccoB
CTAHOBUTCS CJIMIIKOM TPOMO3JAKOW M HEyNpaBiaseMOW. B Takux ciydasx mydine
IIPUMEHATh T'€HEPATOpPbl CUHTAKCUYECKUX AHAIM3ATOPOB, IOCKOJIBKY OHH MOTYT
WUHTEPHPETUPOBATH BBIPAXKECHMUSI, HE CTPOS A0CTPAKTHBIX CUHTAKCUYECKUX JE€PEBHEB,
YTO SKOHOMMUT NaMsATh, a BO3MOXXHO, U BPEMSL.

. O¢ddexTuBHOCTH HE ABIAETCA IUVIaBHBIM KpuTepueM. Haubonee
b ()EKTUBHBIE HWHTEPIPETATOPHl OOBIYHO HE PabOTAIOT HEMOCPEACTBEHHO C
JIEPEBbSIMHM, @ CHayaja TPAHCIMPYIOT HUX B JApyryro ¢opmy. Tak, peryispHoe
BBIPKEHHE YacTO MPeoOpa3yroT B KOHEUHBI aBToMar. Ho gaxke B 3TOM ciiyyae cam
TPAHCISITOP MOKHO PEaIM30BaTh C IOMOIIbIO TATTEPHA HHTEPIIPETATOP.

Interpreter: crpykrypa

Context

Client AbsfractExpression| 0.7

+Interpret{in Context)
| 7

TerminalExpression| [MonterminalExpression

+nterpret{in Context)| [+Interpretiin Context) 1

Pucynok 34
Y4yacTHUKH

. AbstractExpression (RegularExpression) - aGcTpakTHOE BhIpaX€HUE
- 00bBsBIsACT aOCTpakTHYI omnepanuio Interpret, oOmyro s BceX y3JI0B B
a0CTpaKTHOM CHUHTAKCUYECKOM JIEPEBE;

. TerminalExpression (LiteralExpression) - TEPMHUHAJILHOE
BBIpAXKEHUE - peanusyeT omepainuio Interpret s TepMHUHAIBHBIX CHMBOJIOB
rpaMMAaTHKH;

- HEOOXOJMM OTACJIbHBIM IK3EMIUIAP MJI1 KaXKJIOro TEPMUHAIBLHOIO CHMBOJIA B

MNpCaJIOKCHUM,
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. NonterminalExpression(AlternationExpression,RepetitionExpressi
on, SequenceExpressions) - HETEPMUHAJIBHOE BBIPAKEHUE - MO OJHOMY TAKOMY
KJIaccy TpeOyercs i Kakaoro rpamMmarudeckoro mpabmwia R 1 = Ry R,... Ry;
- XpaHHUT MepeMeHHbIe dK3eMIuIsapa Tuna AbstractExpression ams kaxaoro cuMBosa
OoT R, hi(e} R
- peanusyer onepanuto Interpret 1 HeTepMUHAIBHBIX CUMBOJIOB TPAMMATHKH.

. Context — KOHTEKCT - COJEPKUT HH(POPMAIHIO, TIOOAIBHYIO IO
OTHOILIEHUIO K HHTEPIPETATOPY;

. Client — xiMeHT - cTpoUT (WM TIOJIYy4aeT B TOTOBOM BHJIE)
aOCTPAaKTHOE CHUHTAKCHUYECKOE JIEPEBO, MPEACTABISIIONIEE OTIEIBHOE MPEIT0KEHUE
Ha S3bIKE C JAHHOW IpaMMaTHKOM. J[epeBO COCTaBIEHO M3 DK3EMIUIIPOB KJIACCOB
Nonterminal-Expression 17§ Terminal-Expression;
- BBI3BIBAET orepanuo Interpret.

OTHomeHnnst

Knuent CTpOUT (I/IJ'II/I [IoJIyda€T B TOTOBOM BI/II[G) MNpCIOKCHUE B BH/C

a6CTpaKTHOFO CHUHTAKCHUYCCKOI'O ICPCBA, B y3JIaX KOTOPOI'O HAXOIATCA OOBEKTHI KJIaCCOB

NonterminalExpression u Terminal-Expression. 3aremM KIMEHT HHUIIMAIU3UPYET KOHTEKCT

U BbI3bIBaeT omeparuio Interpret. B kaxmom y3me Buma NonterminalExpression uepes

onepauuu Interpret onpenensercs onepauus Interpret nius Kaxaoro noaBeipakeHus. [

kiacca TerminalExpression onepauus Interpret onpenensier 6a3zy pexypcun. Onepanuu

Interpret B Ka)KJ10M y3Ji€ UCHOJIB3YIOT KOHTEKCT JJIsl COXPAHEHUS U IOCTYIA K COCTOSIHUIO

UHTEPIPETaTOpA.

Interpreter: ocooennocTn

. I'pammaTuky Jierko u3MeHSITb W pacmupATh. [lockonbKy s
MPECTaBICHUS] TPAaMMATUUYECKUX TMPaBWI B MaTTEPHE MCHOJIB3YIOTCS KJIACCHI, TO
JUJIS. UBMEHEHUS - WM PaCHIMPEHUs] TpaMMaTUKHA MOKHO MPUMEHSTh HAcCeI0BaHuE.
CymiecTByomye BBIPAXKEHUS MOXKHO MOJIU(DHUIIMPOBATH TOCTENEHHO, a HOBBIC

ONpCACIIATL KaK Baprallun CTAapbIX.
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. IIpocras  peanu3anusi rpaMmaruku. Peamuszanum — kaccos,
OTKCHIBAIONINX Y3/bl A0CTPAKTHOTO CHHTAKCHUECKOTO JepeBa, MOXOoxu. Takue
KJIACCHI JIETKO KOJHUPOBATh, a 3a4acTyl0 X MOXET aBTOMAaTHYECKU CT€HEPUPOBATH
KOMITWJISITOP WJIA TEHEPATOP CUHTAKCUYECKUX aHAJIU3aTOPOB.

. CiiokHble TpaMMaTHKH TPYIHO CONPOBOXKAATb. B marrepHe
MHTEPIPETATOp OIpPEAEIAeTCs [0 MEHBIIEH Mepe OJMH KIacC Uil KaXKI0ro
npaBuia rpaMMaTuki. [103TOMy CONMpoBOXI€HHE TPAMMATHKU C OOJIBIIMM YUCIOM
IpaBWJI HMHOTJA OKa3bIBacTCsl TPyAHOM 3ajmaueid. [l ee pemieHus MOryT ObITh
IIPUMEHEHBI Apyrue mnarrepHel. Ho ecnm rpammMarvka OYeHb CIIOKHA, JIydlle
OpUOETHYTh K JIPYTMM METOJaM, HAIpUMEpP BOCIIOJIb30BaThCA T'€HEPATOPOM
KOMITWJISATOPOB WJIA CUHTAKCUYECKUX aHAJIU3aTOPOB.

. /lo0aBiieHHe HOBBIX CIOCO0OB MHTEpPIPETALMU BbIPAKEHHUH.
[TaTTepH uHTEpHIpeTaTop MO3BOJSAET JETKO H3MEHHUTHh CIOCO0 BBIYMCICHUS
BbIpakeHUW. Hampumep, peajn3oBaTh KpAacUBYIO II€4aTb BBIPAXKEHUS BMECTO
IIPOBEPKH BXOASIIMX B HETO TUIOB MOYKHO, IIPOCTO ONPEAEIIMB HOBYIO ONIEPALIUIO B
KJlaccax BbIpakeHUH. Eciau BaM IpUXOJUTCS 4acTO CO3/1aBaTh HOBBIE CIIOCOOBI
MHTEPIIPETALNN BBIPAKEHUH, IOJYMAaNWTE O MPUMEHEHUH MTATTEPHA ITOCETUTEIb. DTO

ITOMO>KET M30€KaTh H3MECHCHHMS KJIaCCOB, OITMCBIBAIOIIIUX I'PAMMATHUKY.

[IaTTepH Iterator.

Ha3panue n knaccudpukanus odpasua

Hreparop — maTTepH MoBeacHUST 00HEKTOB

Ha3nauenue

[IpenocTtaBisger crmocod IOCIEAOBATEIBHOTO JOCTyIla KO BCEM DJJIEMEHTaM
COCTaBHOT'0 00BEKTa, HE PACKPhIBAsi €r0 BHYTPEHHETO MPECTABICHUS

HN3BecTeH TaKkKe 0] MMEHEM

Cursor (kypcop)

Iterator: MmoTuBausa
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CocTaBHOW OOBEKT, CKa)XEM CIHCOK, JTOJDKEH MPEeIOCTaBIATH CIOCO0 JOCTyMa K
CBOMM DJJIEMEHTaM, HE pacKpbiBasi UX BHYTPEHHIOIO CTPyKTypy. bomee Ttoro, mHoraa
TpeOyeTcsi 00XOUTh CIHCOK MO-Pa3HOMY, B 3aBUCUMOCTH OT peraeMoit 3aapaun. Ho Bpsn
JIM BBI 3aXOTUTE 3aCOpATh nHTepdeiic kiacca List onepanusimMu 1715 pa3IndHbIX BAPUAHTOB
0o0xo0/1a, Jaxe eciM BCE UX MOXKHO NIpeIBHIETh 3apaHee. Kpome Toro, MHOrIa Hy>KHO,
4yTOOBl B OAWH U TOT >K€ MOMEHT OBLJIO OIpEACICHO HECKOJIbKO AaKTHUBHBIX O00XOJI0B
CITHCKA.

Bce 310 no3BonsieT cnenate natrepH urepatop. OCHOBHAS €ro Ujiesd B TOM, YTOOBI
3a JOCTYII K 3JIEMEHTaM M CIoco0 00X0Ja OTBeYall HE caM CIHCOK, a OTACIbHBIN 00BEKT
utepatop. B kmacce Iterator onpenenen mHTepdeic s AOCTyNa K 3JIEMEHTaM CIHCKa.
OOBEKT H3TOro Kiacca OTCIEKHBACT TEKYIIUH 3JIEMEHT, TO €CTh OH pacloJiaraer
uHpopMaIuei, Kakue JIEMEHTHI YK€ TTOCEIIAINCh.

Hampumep, kinacc List mor Ob1 ipegycMoTpeTsh kiacc Listlterator.

] fist ]

List - Listiterator

Count() Firsi{}

Append|Element) Mexi)

Remove(Elemeant) Is Do)
Currentitami)
index

Pucynox 35

[Ipexne yeM co3gaBaTh dK3eMILIAp Kiacca Listlterator, HE0OX0IMMO UMETH CIHCOK,
nomyiexkamuii 00xoxy. C obobekTom Listlterator Bl MoxeTe mocienoBaTeIbHO MOCETUTh
BCce 2yeMeHThl cricka. Onepamus Currentltem Bo3BpaliaeT TEKYIIUHA JJIEMEHT CIIMCKA,
onepanus First HHUIIMATM3UPYET TEKYIIUNA SJIEMEHT MEPBbIM AJIEMEHTOM crucka, Next
JIEJIAET TEKYIIUM CIEAYIOIIUN 3JIEMEHT, a IsDone mpoBepsieT, HE OKA3aIMCh JU MBI 3a
MIOCJICAHUM 3JIEMEHTOM, €CJIU Ja, TO 00XO0/] 3aBEPIICH.

Otaenenne Mexanu3Ma 00xojia oT o0bekTa List Mo3BoOJsIeT ONpenensaTh UTEPATOPHI,

peanu3yloume pa3inyHble cTpaTeruu 00XoAa, HE Mepeyuciss uX B UHTepdeiice kiacca
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List. Hanpumep, FilteringListlterator mor Obl mpeAOCTaBIATH IOCTYH TOJBKO K TEM
3JIEMEHTaM, KOTOPbIE YAOBIETBOPAIOT YCIOBUSAM (DUIBTPALIUY.

3aMeTHM: MEXIy UTEpPATOpPOM M CIIMCKOM HMEETCSl T€CHasl CBA3b, KIIMEHT JIOJKEH
UMeTh HMH(POPMAIUIO, YTO OH OOXOJWT HMMEHHO CIHCOK, a HE KAaKyI-TO APYTYIO
arperupoBaHHYIO0 CTPYKTYpy. Ilo3TOMy KIMEHT NpUBS3aH K KOHKPETHOMY CIOCOOY
arperupoBanus. beuto Obl sydine, eciau Obl MBI MOTJIM U3MEHSTh KJacC arperara, He
Tporas KoOJ KIHMEHTa. OJTO MOXHO cJejaTh, OO0OOIIMB KOHUENIMIO HUTepaTtopa U
paccMOTpeB NOTUMOP(PHYIO UTEPALIUIO.

Hampumep, npeamnonoxkum, 9To y Hac ecTh emie kimacc SkipList, peammu3yromiwii
cinucok. Cnucok ¢ nponyckamu (skiplist) - 3To BepoATHOCTHasi CTPYKTypa AaHHBIX, IO
XapaKTepUCTUKaM HalOMHUHAroLas cOalaHCUpOBaHHOE JAepeBo. Ham HyXHO HaydUTbCS
nMcaTh KOJ, ClIOCOOHBIN paboTaTh ¢ 00beKTaMu Kak Kiacca List, Tak u knacca SkipList.

Onpenenum kiacc AbstractList, B koTopoM 00bsBIeH 00Ul uHTEpdeEnc s
MaHUIYJIUpPOBaHUs chnuckamu. Eie HaM mnoHagoOuTcs abcTtpakTHbIM kiacc Iterator,
omnpeaessitomuidi  o0mui uHTepdeiic urepanuu. 3aTeM Mbl CMOIVIM Obl ONPEACIHUTH
KOHKpETHbIE TOJKJIAcChl Kiacca lterator st pas3nuuHbIX peanu3anuii crnucka. B
pe3ylbTaTe MEXaHW3M HTEpalliil OKa3bIBaeTCsl HE 3aBUCSIIIMM OT KOHKPETHBIX

arperupoBaHHBIX KJIACCOB

Abstractlist M————————— Client [ [terator

Createlterator) First(}
Caunt(} Mexti)
Append{item) IsDane(]
Hamove({ftem) Currentftemy)

List - Listlterator

SkipList SkipListiterator

Pucynox 36
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Ocraetcst MOHATH, Kak co3naerca urepatop. [10CKoabKy MBI XOTUM HamucaTh KOZ,
HE3aBHUCAIUN OT KOHKPETHBIX MOAKIAccoB List, TO HENmb3s MPOCTO WHCTAHIIMPOBATH
KOHKPETHBIN Kj1acc. BMecTo 3Toro Mbl HopyunM caMuM 00bEKTaM-CIIMCKaM CO3/1aBaTh JJIs
ce0s TMOAXOAAIINE HUTEpPaTophl, BOT ToueMy moTpeOyercss omeparusi Createlterator,
MOCPEJICTBOM KOTOPOI KJIMEHTHI CMOT'YT 3alpaliuBaTh 00bEKT-UTEPATOP.

Createlterator - 3T0 TpuMep HCIOJb30BaHUS MarrepHa (adpuuHbli MeTton. B
JTAHHOM CITy4ae OH CIYXHUT JUIS TOrO, YTOOBI KJIMEHT MOT 3alpOCHTh y OOBEKTa-CIUCKa
noaxoasmuii uteparop. [Ipumenenue padpruyHOro MeToa MPUBOAUT K MOSBICHUIO ABYX
uepapxui KJIaccoB - OJHOM I CIUCKOB, APYrod i urepatopoB. DaOpuuHbIE METO
Createlterator «cBsI3pIBa€T» 3TH JIBE HEPAPXUHU.

Iterator: npuMeHUMOCTH

Hcnonwayiite ureparop:

. Jiga  jpocTynma K COJIEPKHMOMY arperupoBaHHBIX OOBEKTOB 0€3

PACKpBITUS UX BHYTPEHHETO IIPEJICTABICHHUS.

. JUIst IOEP/KKM HECKOJIbKUX AKTHBHBIX OOXOJOB OJHOTO M TOTO XK€
arperupoBaHHOIO OOBEKTA.
. Jlns mpenocTaBieHus €IMHOOOpa3HOro WHTepdeica ¢ 1eyblo 00Xxoaa

Pa3TUYHBIX arpEerUPOBAHHBIX CTPYKTYP (U1 MOJACPKKH MOTUMOP(HON UTeparim).

Iterator: cTpykrypa

Aggregate Herator
Createlferator) Firsi(}
Nexti}
IsDorre()
il‘-. Currentitern{)
ConcreteAggregate | -
- Concretelterator

Createlteraton) ¢
1

refLen new Gnﬂr.;melmramr{rhm}h

Pucynox 37
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Y4acTHUKH

. Iterator — ureparop - onpezenser uaTepdeiic i 1ocTyna u ooxoaa
HIIEMEHTOB;

. Concretelterator - KOHKPEeTHBbIH UTEpPaTop:
- peanuzyer uHTEpdeiic KJacca [terator;

- CIIEJUT 3a TEKYyIIeH mo3uIeit npu 00xo/ie arperara;

. Aggregate — arperatr - omnpenenseT uHTepheHc IS CO3TaHUSA
00BEKTa-UTEpaTOpa;

. ConcreteAggregate - KOHKpPeTHBIN arperart - peanu3yer uHTepdeiic
CO3/IlaHUsI WTEepaTopa M  BO3Bpallla€T dK3EMIUISAP MOJAXOMSIIEro  Kiacca
Concretelterator.

OTHOlIEeHUs

Concretelterator oTcieXMBaeT TEKYIIM OOBEKT B arperare U MOXKET BBIYUCIIHTH
UyLIIMA 33 HUM.

Iterator: ocod0ennocTH

. HonnepxuBaer pazauyHble BHABI 00xoaa arperara. ClOXHbIE
arperatbl MOXHO OOXOJIUTh TMO-pa3HoMy. WTepaTropsl ympoIaroT HU3MEHEHUE
anroputMa 00xo/a - JOCTAaTOYHO MPOCTO 3aMEHUTh OAMH SK3EMIUISP UTepaTopa
apyruM. Jljis moaAepKKU HOBBIX BHUJIOB 00X0/Ja MOKHO OMPENETUTh U MOAKIACCHI
kiacca Iterator.

. Hreparopsl ynpoumwawr wuHTepdeiic Kiacca-arperara. Hamnune
uHtepdeiica nns ooxona B kiacce Iterator nemaet U3MUIIHUM TyOJUPOBAHUE STOTO
untepdeiica B kitacce Aggregate. Tem cambiM uHTEp(EiiCc arperata ynpouaercs;

. OnHOBpeMEHHO /I [IaHHOTO Aarperara MoKeT ObITb AKTHBHO
HECKOJIbKO 00Xx010B. MTepatop cieauT 3a HWHKAINCYJIUPOBAHHBIM B HEM CaMOM
cocrossHueM 00xoma. [lodToMy OIHOBPEMEHHO pa3pemiaeTcsi OCYIIECTBISATh
HECKOJIbKO 00X0JI0B arperara.

Iterator: peanuzauust
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CymiecTByeT MHOXECTBO BapHAaHTOB peanu3aluuu ureparopa. Huke nepedncieHsl
HanOoJIee yImoTpeOUTEIbHEIE.

. Kakoii y4yacTHMK ynpapJjsieT urepaumei? BaxnHelmid Bompoc
COCTOUT B TOM, YTO YIPABJISET UTEPALMEH: caM UTEPATOP WM KIUEHT, KOTOPBIA UM
nonb3yercda. Eciu wurepanuen ynpaBiasieT KIHMEHT, TO HTEPATOpP Ha3bIBACTCS
BHEIIIHUM, B IPOTUBHOM CJIy4a€ - BHyTPEHHUM. KIIMEHThI, NpUMEHSIOINE BHEIIHUMI
UTEPATOP JIOJDKHBI SIBHO 3alpallliBaTh y UTEPATOpa CIEIYIOUIUN 3JIEMEHT, YTOObI
JIBUTaThCSl Jajpllie MO arperaty. HampoTuB, B ciyyae BHYTPEHHErO HTEpaTopa
KJIIMEHT TMEpPEeAaeT MTEpaToOpy HEKOTOPYIO OIEpaluio, a UTEpaTop YkKe caM
IPUMEHSET 3Ty ONEPAlHUI0 K KaXJIOMY MOCEIIEHHOMY BO BpeMsl 00X0Aa 3JIEMEHTY
arperara. Buemnue utepatopsl 001aat0T 00JIbLIEH THOKOCTHIO, YEM BHYTPEHHHUE.
Hampumep, cpaBHUTH JIB€ KOJUJIEKIIMM HAa PABEHCTBO C IOMOIIBIO BHEIIHErO
UTEPATOPA OYEHB JIETKO, a C MMOMOIIBI0 BHYTPEHHETO - MPAKTUYECKH HEBO3MOXHO.
Ho, ¢ apyroil cTOpoHBl, BHYTPEHHHUE HUTEpPaTOpPbl MPOIIE B HCIOJIb30BAHUM,
MOCKOJIbKY OHHM BMECTO Bac ONPENETSAIOT JOTUKY 00X0/a.

. Hackonbko wurteparop ycroitumB? Moaudukanus arperata B TO
BpeMs, KaK COBEpIIaeTCsl ero 00X0/a, MOXKET OKazaThcsi onacHoil. Eciau mpu 3Tom
NOOABISAIOTCS WM YAAQIAIOTCS 3JEMEHTBl, TO HE HCKIIOYEHO, YTO HEKOTOPBIi
AJIEMEHT OyJeT MOCelieH JBaXbl Wid BooOmie Hu pasy. [Ipoctoe pemienue -
CKOIIMPOBAaTh arperar M OOXOAUTh KOMHIO, HO OOBIYHO 3TO CIHILKOM JOpOTO.
VYcroitunBeiii uTeparop (robust) rapaHTUpyeT, YTO HU BCTABKU, HA YJAJICHUS HE
NOMEMIAIT 00XO/y, MpHYeM AOCTUTaeTcs 3TO 0e3 KomupoBaHus arperata. Ectb
MHOTO CIOCOOOB peajn3alid YCTOMYMBBIX HUTEpPaTOpoB. B OONBIIMHCTBE M3 HHUX
UTEpaTOp perucTpupyercs B arperate. [Ipu BcTaBke WM ymalieHUW arperar Juodo
MOJAMNPABIIAET BHYTPEHHEE COCTOSIHME BCEX CO3JaHHBIX UM HTEpaToOpoB, JIHOO
OpraHU3yeT BHYTPEHHIOIO HWHMOpPMAIUMI0O TakK, dYTOObI O00XOJ BBITOJHSIICS
MPaBUJIBHO.

. JlonoJiHUTEIbHBIE ONlepPalluy UTepaTopa. MUHUMAIIbHBIN UHTEpdEIc

kiacca [terator coctout u3 onepammii First, Next, IsDone u Currentltem. Ho moryr
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OKa3aThCsl TOJIE3HBIMH M HEKOTOPHIC JOIMOJHHUTENbHBIE orepanuu. Hampumep,
VIOPSAIOYCHHBIE  arperatbl MOTYT  TPEAOCTaBlsAThH  omepanuio  Previous,
MO3ULMOHUPYIOIIYIO UTEPATOP HAa MPEIbLAYIINN 3JeMeHT. [ 0TCOpTUpPOBAaHHBIX
WM WHJEKCHUPOBAHHBIX KOJUICKIIMHA WHTepec mpencrabiser omepanus SkipTo,
KOTOpasi MO3UIMOHUPYET HUTEPaTOp Ha OOBEKT, YAOBJICTBOPSIOIMIUA HEKOTOPOMY
KPUTEPHUIO.

. Ilycroii urepaTop. IT0 UTEPATOP, KOTOPHI HE BO3BPAIIAET HUKAKUX
o0OBekToB, ero Meroa hasNext Bcerma BosBpamaer false. IlycTeie uTepatopbl
OOBIYHO  TPENCTaBIAIOT COO0OM  MPOCTOW  KJacc, KOTOPBIM  peamu3yeT
COOTBETCTBYIOIIMNA MHTEpPeiic urepaTopa. Mcrnosb30BaHHE MYCTBIX HUTEPATOPOB
MOKET YIPOCTUTh PEATU3AINIO KJIACCOB KOJUIEKIIMU U JPYTUX KIACCOB UTEPATOPOB,
TaK KaKk B 3TOM CJllydae HET HEOOXOAWMMOCTH B KOJE, NMpeAHA3HAYCHHOM IS
00paboOTKH CIENMAIBHOTO CIy4asi HyJIeBOro 00Xo/a.

IIpumenenue B Java API
Kinaccel komneknuii B makeTe java.util co3gaHbl B COOTBETCTBUU C IIA0JIOHOM
Iterator. Kimaccel sToro makera, peanusytomue java.util.Collection, onpenensitor

BHYTPEHHHE 3aKPbIThIE KJIACCHI, KOTOPhIEC peanu3yroT java.util.Iterator.

[laTrTepH Mediator.

Ha3Banmue u kiaaccugukanus odopasua
[TocpenHuk — nMaTTepH MOBENCHUSI OOHEKTOB
Ha3znauyenue
Omnpenenser 00OBEKT, WHKANCYIHPYIONIUNA CIOCOO0 B3aWMOICHCTBUS MHOXKECTBA
o0bekToB. [locpennuk obecrneunBaeT ciadyro CBA3aHHOCTh CUCTEMbI, U30aBIIsIsi OOBEKTHI
OT HEOOXOIUMOCTH SIBHO CCBIJIATHCS APYT HA Jpyra M MO3BOJISISI TEM CaMbIM HE3aBHCHMO
WU3MCHSATH B3aMMOJICHCTBHS MEXKTy HUMHU.
Mediator: moTuBanus
OOBECKTHO-OPUCHTUPOBAHHOE IPOCKTUPOBAHKUE CIIOCOOCTBYET pacIpenesICHUIO

HEKOTOPOTO TOBEJEHUS MEXKIy 0ObeKTaMu. Ho mpu 3TOM B MOITYYUBIIEHCS CTPYKTYpe
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00BEKTOB MOKET BO3HUKHYTh MHOTO CBSi3ed WM (B XyAILIEM ClIy4ae) KakXIOMy OOBEKTY
IpUIETCS UMETh HH(OPMALIHNIO 000 BCEX OCTAIBHBIX.

HecMoTps Ha TO 4TO pazOueHne CUCTEMbl Ha MHOKECTBO OOBEKTOB B OOIIIEM CiTydae
NOBBIIIAET CTENEHb IMOBTOPHOIO HCMOJIb30BAHMS, OJHAKO HW300MJIME B3aUMOCBS3EH
npUBOAUT K oOpatHOMY 3¢ dekTy. Ecnu B3auMocBs3eil CIMIIIKOM MHOTO, TOTJa CUCTEMa
noI00Ha MOHOJUTY U MaJIOBEPOSITHO, YTO OOBEKT CMOXKET paboTarh 0€3 MOIJEPKKHU
Ipyrux oO0bekToB. boiiee TOro, CymIeCTBEHHO H3MEHUTh IIOBEJEHUE CHCTEMBI
MPAKTUYECKA HEBO3MOXKHO, MOCKOJIBKY OHO pPacIpeiesieHO MEXIy MHOTUMU OOBEKTaAMH.
Ecnu BBl npeanpruMeTe mog00HYIO MOMBITKY, TO JUIsl HACTPOMKHU MOBEACHHUS CUCTEMBI BaM
IPUAETCS ONPENEIATh MHOXKECTBO MOJIKIIACCOB.

PaccmoTpum  peanuzanuio JIMANOTOBBIX OKOH B rpadudyeckoM HHTepdeiice
M0JIb30BaTEINs. 3A€Ch pacoiaraeTcs psaj BUIKETOB: KHOIKM, MEHIO, TIOJIsI BBOAA U T.J.

YacTo MeXIy pa3HbIMU BHUDKETAMH B JHAJIOTOBOM OKHE CYIIECTBYIOT
3aBucuMocTH. Hanpumep, eciau 0IHO U3 MOJEH BBOJA IIyCTOE, TO ONPEACIICHHAs KHOIKA
HegoctynHa. [Ipu BbIOOpEe M3 crnHMCKa MOXKET M3MEHHUTHCS COJEpKMMOE mojs BBojga. U
HAao0OpOT, BBOJ TEKCTa B HEKOTOPOE IOJIE MOKET aBTOMAaTHYECKH MPUBECTH K BBIOOPY
OJIHOTO WJIM HECKOJIBKMX 3JIEMEHTOB cnucKa. Eciu B moJie BBOJAa MPUCYTCTBYET KAKOM-TO
TEKCT, TO MOTYT OBITh AaKTUBU3UPOBAHBl KHOIMKH, TO3BOJISIONIME TPOU3BECTU
olpeziesIeHHOE JeHCTBUE HaJl 3TUM TEKCTOM, HallpUMEp U3MEHUTh JIN0O0 YAAIUTh €ro.

B pa3HbIX AMATOroBBIX OKHAX 3aBUCHUMOCTH MEXIY BHUKETaMH MOTYT OBITh
paznuuHbIMH. [103TOMY, HECMOTpPSL HA TO YTO BO BCEX OKHAX BCTPEUYAIOTCS OJIHOTUITHBIC
BUJIKETBI, MPOCTO B3ATh M MOBTOPHO MCHOJB30BATh T'OTOBBIE KJIACChl BHUJKETOB HE
yaactcs, TpUAETCS MNPOU3BOAUTH HACTPOMKY C LEIbI0 ydeTa 3aBUCUMOCTEM.
WunuBuayanbHas HAcTpOMKa KaXKIOTO BHDKETa - YTOMHUTENIBHOE 3aHSTHE, W00
YYaCTBYIOIIMX KJIACCOB CIUIIKOM MHOTO.

Bcex atux mpobieM MOXHO W30€KaTh, €CIM HMHKAICYJIUPOBATh KOJUIEKTHBHOE
NOBEJIEHUE B OTAEIBbHOM 00beKTe-nocpenHuke. [locpeHUK oTBeYaeT 3a KOOpPIUHAINIO

B3aMMOJIEUCTBUI MeX Ay rpynioi 00bekToB. OH N30aBIsET BXOASAIIME B TPYNITy OOBEKTHI
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OT HEOOXOAMMOCTH SIBHO CChUIAThCsl JApPYr Ha Japyra. Bce oOBEKTHI pacronararot
uHbOpMaIuelt TOIBKO O MOCPEIHUKE, TOITOMY KOJIMYECTBO B3aUMOCBSI3€H COKpAIIACTCsl.

Tak, knacc FontDialogDirector MoeT Cily>KMTh TOCPETHUKOM MEKY BUJDKETAMU B
auanoroBoM okHe. OOBEKT 3TOro Kiacca «3HaeT» 000 BCeX BHKETaX B OKHE U
KOOPAMHUPYET B3aUMOJIECUCTBUE MEXAY HHUMH, TO €CTh BBINOJHAET (PYHKIMHU LIEHTpa
KOMMYHUKAIUH.

[TocnenoBaTenbHOCTD COOBITHH, B PE3yNIbTaTe KOTOPHIX MH(OPMALIUS O BHIOPaHHOM
DJIEMEHTA CIIMCKA NIEPENAETCA B I10JI€ BBOAA, CIEAYIOIIAs:

1. Ciucok uHGOPMUPYET PACTIOPATUTEINS O MPOUCIIEANINX B HEM U3MEHEHUSX.

2. PacniopsiauTenb MOTy4YaeT OT CIIUCKA BEIOPAHHBIN 3JIEMEHT.

3. PacniopsinuTens nepenaeT BBIOPAHHBIN 3JIEMEHT IOJIIO BBOJIA.

4. Tenepb, KOr/a MoJje BBOJAA COJAEPKHUT KaKylO-TO MH(POPMALIHIO, PACIOPAIUTEID
aKTHBHU3UPYET KHOIIKM, ITO3BOJISIOIIME BBINOJHUTH ONPEAECICHHOE ACHCTBUE (HAmpUMep,
U3MEHUTh MIPUQT Ha MMOITYKUPHBIA UIH KYPCHUB).

OOpartutre BHUMaHHWE HAa TO, KaK pacHOPSAUTENb OCYIIECTBISIET MOCPEIHUYECTBO
MEXJly CIUCKOM U IOJIEM BBOJA. BUIKEThl 00LIAIOTCSA ApYr C APYroM HE HaIpsMmylo, a
yepe3 pacnopsauTens. UM BooOllle He HY»KHO BiaJieTh MH(popManuen Apyr o Ipyre, OHU
OCBEJOMJIEHBI JIMIIb O CYIIECTBOBAaHUM PACHOPSANUTENA. A KOJIb CKOpPO IIOBEJIECHHE
JOKaJIM30BaHO B OJHOM KJlacCe, TO €ro HECI0KHO MOAU(PHUIMPOBATh WM CHENATh
COBEPILEHHO APYTUM IyTEM PacIIMpPEHUs UM 3aMEHbI ATOTO Kjacca.

Abctpakiuio FontDialogDirector MmoxkHO ObUTIO ObI MHTETPUPOBATH B OMOIUOTEKY

KJIaCCOB TakK, KaK IMOKa3aHO Ha PUCYHKC.

DialogDirector direcior Widget
M director->WidgetChanged(this)
[ ShowDiakog] ) +Changed() — [ 1
+CreateWidgets()
+WidgetCThanged(in Widget) ’L
ListBaox
c EntryField
FontDialogDirector . o[ GalSalection])
+MNone seona +3etText()
+Create\WWidgets() A
+WWidgetChanged (in Widget)
Pucynok 38
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DialogDirector - 3T0 aOCTpakTHBIA KJacc, KOTOPBI OMNpENeNseT MOBEICHUE
JUAJIOTOBOTO OKHA B 1eioM. KimeHThl BBI3BIBAIOT ero omepamuio ShowDialog mms
otoOpaxeHus okHa Ha dkpane. CreateWidgets - 310 abcTpakTHas omeparus 1t CO3IaHus
BUKETOB B muajoroBom okHe. WidgetChanged - eme omHa abcTpakTHas ornepaius; ¢ ee
MIOMOIIBIO  BHDKETHI  COOOMIAOT  pacropsauTento o0 u3MeHeHwsx. [loakimaccer
DialogDirector 3ameniatot onepauuu CreateWidgets (17151 co3gaHusi Hy>KHBIX BUDKETOB) U
WidgetChanged (1t 06paboTKM U3BEIICHHU 00 H3MEHEHHUSX ).

Mediator: npuMeHUMOCTb

Hcnonp3yiiTe maTTepH MOCPETHUK, KOTIa

. NmeroTcsi 0OBEKTBI, CBSI3W MEXAY KOTOPHIMH CIIOKHBI W YETKO
omnpenenensl. [lomydaronuecs Mpu TOM B3aUMO3aBUCUMOCTH HE CTPYKTYPHUPOBAaHbBI

Y TPYJHBI JIJIS IOHUMaHUSI.

. Henb3s mOBTOPHO MCHOIB30BaTh OOBEKT, MOCKOIbKY OH OOMEHHBAETCS
uHpopmaIue Co MHOTUMU APYTUMH OOBEKTAMH.
. [ToBenenue, pacupeeieHHOe MEXTY HECKOJIBKUMH KIIacCaMH, JTOJKHO

[OJIJaBaThCsl HACTPOWKeE 0€3 MOPOKICHUSI MHOYKECTBA I1OKIJIACCOB.

Mediator: cTpykTypa

Mediator L A—— Colleague

T | —

ConcreteMediator| |ConcreteColleague ConcreteColleague2

L
. f
Pucynok 39
Y4yacTHUKH
. Mediator (DialogDirector) — mocpeaHuk - omnpenenser uHTepderc

U1t oomena undopmarueit ¢ oorexkramu Col league;
. ConcreteMediator (FontDialogDirector) - KOHKpPETHBIH MOCPEIHUK
— peanu3yeT KOONEPAaTHBHOE MOBEICHUE, KOOPAMHHUPYS ACUCTBHS OOBEKTOB

Colleague u Bageet nHGOpMAIIMEH O KOJUIETaX U MOJCYUTHIBACT UX;
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. Kuaacest Colleague (ListBox, EntryField) — xomrernm — kaxnaplii
kiacc Colleague «3naeT» o cBoeM 00bekTe Mediator 1 Bce KoJIiern 0OMEHUBAIOTCS
uH(popMaIuen TOIbKO ¢ MOCPEAHUKOM, TaK KaK MPU €ro OTCYTCTBUM UM MPHUILIOCH
OBl 00IIATECA MEXKTY COOOM HANPSIMYIO.

OTHOLIEHUA

Konnern mnoceuiaioT 3ampochl MOCPEAHUKY M TMOJY4YalOT 3alpochkl OT HEro.
[Tocpeauuk peanus3yeT KOOMEpPATHUBHOE IOBEACHHE ITyTEM TMEpeagpecalud KakI0ro
3anpoca NoAXO0AAIIeMy Koiere (UM HECKOJIbKUM KOJIJIETaMm).

Mediator: peanun3zanus

. N30aBienne or adcTpakTHOro kJacca Mediator. Ecnu komneru
paboTaT TOJIBKO C OJHHMM TMOCPEIHUKOM, TO HET HEOOXOIUMOCTH ONPENCSITh
abctpakTHbld Kiacc Mediator. ObecneunBaeMas kinaccoM Mediator aOcTpakius
MO3BOJISIET KOJIJIeraM paboTaTh € pa3HbIMHM TMojkiIaccamu kiacca Mediator u
Hao000pOT;

. O0MeH uHdgopmanmed MexKAy KoJLJIeraMu U nocpeanukom. Komiern
JIOJDKHBI OOMEHUBAThCd HH(OpMaIMed CO CBOMM IOCPEAHMKOM TOJBKO TOT/a,
KOTJla BO3HHKAET MpeICTaBistoiiee MHTepec coObitHe. OAHMM M3 MOAXOAO0B K
peanu3aiuy MOCPEIHUKA SIBIISIETCA NMPUMEHEHHE MaTTepHa HalmojaTenb. Torma
KJIACCHI KOJUIET JCHCTBYIOT KaK CYyObEKThI, MOCHUIAIOIINE U3BEIIECHHUS IIOCPEIHUKY O
J1000M M3MEHEHUU CBOEro cOCTOsiHUS. [locpenHuK pearupyeT Ha HUX, cooO1as 00
3TOM JApyruM koiuteraM. Jlpyroit moxxon: B kiacce Mediator ompenensercs
CIIEUAJIM3UPOBAHHBIN HUHTEpQENC yBEIOMIICHUS, KOTOPHIA MO3BOJSET KOJJIEraM
oOMeHuBaThCs HH(popmalmeit 6oiaee cBOOOAHO.

I[Ipumenenue B Java API

GUI na s3pike Java MoxkeT ObITh CO3/IaH, TJIaBHBIM 00pa3oM, U3 OOBEKTOB,

KOTOpbIE SIBJISTFOTCSI IK3EMIUISIPAMHI MOJ/IKJIaCCOB KJlacca

java.awt.swing.JComponent. O6bkeTsl JComponent UCMONB3YIOT SK3EMILISP

HoJIKiIacca kiacca java.awt.swing.FocusManager B kauecTBe MOCPEIHUKA.
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ITarTepH Memento.
Ha3Banmue n kiaccupukanus oopasuna

XpaHUTENb — MATTEPH MOBEACHUSI 00HEKTOB

Ha3znauyenue

He napymas uHKkancynsiuuu, (QUKCUPYET M BBIHOCUT 3a Mpeaeibl 00BbEKTa €ro

BHYTPEHHEE COCTOSHUE TaK, YTOOBI IMO3THEE MOKHO OBLIIO BOCCTAHOBHUTH B HEM OOBEKT.
HN3BecTeH TaKKe Mo HMeHeM

Token (n1excema).

Memento: MoTuBanusi

NHorna HEOOXOAMMO TEM WM HHBIM CIOCOOOM 3aUKCHpPOBATH BHYTPEHHEE
cocTosiHue 00BekTa. Takas MNOTpPeOHOCTh BO3HUKAET, HAMPUMEp, MPU peaTU3aALUU
KOHTPOJIBHBIX TOYEK M MEXaHU3MOB OTKaTa, MO3BOJISIONIMX IOJIb30BATENII0 OTMEHUTH
MPOOHYIO ONIEPAIMIO UJIIM BOCCTAHOBUTH COCTOSIHME Mocie omubku. Ero Heo6xoaumo rie-
TO COXpPaHWUTh, YTOOBI MO3JHEE BOCCTAHOBUTH B HEM OOBEKT. Ho OOBIYHO OOBEKTHI
WHKAICYJIUPYIOT BCECBOE COCTOSIHUE UIJIM XOTS ObI €ro 4acTh, JieJasi €ro HeJJOCTYITHBIM JIJIs
JIpYruX OOBEKTOB, TaK YTO COXPAHUTh COCTOSTHUE HM3BHE HEBO3MOXHO. PackpbiThe ke
COCTOSIHUS SIBUJIOCH OBl HApYIICHHEM MPUHIIUIA WHKAMCYJSIUU U MOCTaBUJIO OBl TMOJ
YIpO3y HaJIEKHOCTh U PaCIIUPAEMOCTb MPUIIOKEHUS.

Paccmotpum, Hampumep, rpaduyeckuili pelakTop, KOTOPBIA IMOANEPKUBAET
CBSI3aHHOCTH 00BEKTOB. [l0B30BaTENh MOXKET COCIUHUTD JIBA MPSIMOYTOJbHUKA JIMHUEH,
U OHM OCTaHYTCS B TaKOM IIOJIOKEHHWU TpH JIOOBIX mepemenieHusx. PemakTop cam
NePEPUCOBBIBACT JIMHUIO, COXPAHSISl CBSI3aHHOCTh KOH(UTYpaIUH.

Cucrema paspelieHus OrpaHMYEHUN - XOPOIIO M3BECTHBIM CHOCOO TOIEpIKaHUS
CBSI3aHHOCTH MeEXAy OoObekTamMu. Ee (yHKIIMM MOTYT BBINOJHATHCS OOBEKTOM Kiacca
ConstraintSolver, KOTOpbIH perUCTPUPYET BHOBL CO3/1aBA€MbI€ COCTMHEHUSI U TEHEPUPYET
ONUCBHIBAIOIIME HMX MaTeMaTU4YECKHEe YypaBHEHHS. A Korja IMoJIb30BaTellb KAaKUM-TO
o0pazomM MoaudUIMpyeT auarpaMmy, OOBEKT peIIaeT 3TH ypaBHEHHUs. Pe3ynbrarhbl
BbIUHciieHni 00beKT ConstraintSolver HCTONB3YET SISl TIEPEPUCOBKH TPAQUKU TaAK, YTOOBI

OBLIN COXpPaHCHBI BCC COCANHCHU .
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[lonnepkka oOTKaTa omepanuil B MPHIOKEHUSAX HE TaK IMPOCTa, KaK MOXKET
MOKa3aThCsl Ha MEepBbIN B3I, OYeBUAHBIN CIIOCOO OTKATUTh OMEPAIUIO TIEPEMEIICHUS -
ATO COXPAHUTh PACCTOSTHUE MEXKY CTApbIM U HOBBIM MOJIOKEHHUEM, a 3aTEM MEPEMECTUTD
00BEKT Ha Takoe ke paccTosHue Hazad. OJAHAKO MpPHU ATOM HE TapaHTUPYETCs, YTO BCE
OOBEKTBHl OKaXyTcsl TaM K€, TIJle Haxoaunuchk. IIpenmonoxkum, dYTo B crocobe
PaCIOJIOKEHUSI COECTMHUTEILHON JIMHUU €CTh HeKoTopas cBoOoma. Torma, mepeMecTuB
IPSIMOYTOJIBHUK Ha MPEKHEE MECTO, Mbl MOKEM HE IOOUTHCA xKellaeMoro dPQexra.

OtkpeiToro unrepgeiica ConstraintSolver nHor]a HE XBaTaeT AJisi TOYHOIO OTKAaTa
BCEX M3MEHEHHU CMEXHBIX OOBEKTOB. MeXaHW3M OTKaTa JOJDKEH paboTaTh B TECHOM
B3aumozencteuu ¢ ConstraintSolver 1 BOocCTaHOBIEHUSI MPEBIAYIIETO COCTOSHUSA, HO
HEO0OXOMMO TaKke M03a00TUTHCSI O TOM, UTOOBI BHyTpeHHue neranu ConstraintSolver He
OBUTH JOCTYITHBI 3TOMY MEXaHHU3MY.

[laTTepH XpaHHUTENb MOMOXET PEIIUTh JAaHHYIO HpoOsieMy. XpaHUTEIb — 3TO
00BEKT, B KOTOPOM COXPAaHSETCS BHYTPEHHEE COCTOSHUS JPYroro oObEKTa - XO03siMHa
xpanutens. Jnas pa®oTel MexaHW3Ma OTKaTa HYXKHO, YTOOBI XO3SIMH TPEIOCTABUI
XpaHUTEIb, KOI/1a BOBHUKHET HEOOXOIMMOCTh 3alCaTh KOHTPOJIbHYIO TOUKY COCTOSTHUS
x03stHa. TONBKO X035MHY pa3pelieHo MoMenaTh B XpaHUTeIb HH(OOPMAIIUIO U U3BJICKATh
ee OTTyJa, JUIsl IpyruX 0ObEKTOB XPaHUTENIb HEMPO3payueH.

B mpumepe rpaduueckoro pemakropa, KOTOpbIM 0OCYyKJIajics BbIIIE, B POJIH
X031MHa MOXeT BbicTynaTh 00bekT ConstraintSolver. Ilpoiiecc oTkaTa xapakTepu3yeTcs
TaKOM MOCJIEI0BATEILHOCTHIO COOBITHI:

1. Penakrop 3ampammBaer XpaHutTedb y oObekTa ConstraintSolver B mporecce
BBITIOJTHEHHSI OTIEPalliU TIEPEMEIICHHS.

2. ConstraintSolver co3gaeT u Bo3BpaIiaeT XpaHUTEb, B JAHHOM CITy4ae dK3eMILIP
kiacca SolverState.. Xpanutens SolverState cogepKuUT CTPYKTYPbIIAHHBIX, OMKCHIBAOIINE
TEKyIllee COCTOSIHUE BHYTPEHHHUX ypaBHEHUH U nepeMeHHbIx ConstraintSolver.

3. Tlozxe, korma MOJb30BATENb OTMEHSIET OINEpAIUI0 TEepEeMEIICHUs], PEelaKTop

Bo3Bpamaer SolverState o0bexTy ConstraintSolver.
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4. OcHOBbIBasiCh Ha HH(pOpMAIMH, KOTOpas XpaHUTCa B o0bekTe SolverState,
ConstraintSolver u3MeHS€T CBOM BHYTPEHHHE CTPYKTYphI, BO3Bpallias ypaBHEHUS H
NepEeMEHHBIC B IEPBOHAYATBHOE COCTOSIHUE.

Taxast opranuzanus mo3BojsieT o0bekTy ConstraintSolver «3HaAKOMHUTB» JIpYyTrHe
00bekThl ¢ MHpOpMaIMeil, KoTopas eMy HeoOXoauma Hjisi BO3BpaTra B MpeAblayllee
COCTOSIHME, HE PACKPBIBAs B TO K€ BPEMS CBOIO CTPYKTYPY U MPEJCTaBICHUE.

Memento: npuMeHMMOCTH

Hcnons3yiiTe naTTepH XpaHUTENb, KOTIa:

. Heo0OxomumMo coxpaHUTh MTHOBEHHBIH CHHUMOK COCTOSIHHSI OOBEKTa

(WM ero 4acTH), 4TOOBI BIOCIEACTBUH OOBEKT MOXKHO OBLIO BOCCTAHOBUTH B TOM

K€ COCTOSIHHH.

. [IpsiMoe mosy4yeHne 3TOro COCTOSIHUS PACKpPBIBAET JAECTAM PEaTU3aALNU

Y HapyIlIaeT MHKAICYJISIUI0 O0BEKTA.

Memento: cTpykrypa

Originator Memento [ Caretaker |
+state L %-state < -~
+3ethMementalin Memento) . t+(GetStatel) +¥ .
FCreateMemento) ! e - [*SetSlate) PERATENR
; o~
return rew Memeantolstate) state = m = GelState()
Pucynok 40
Y4yacTHUKH
. Memento (SolverState) — XxpaHutenb - COXpaHsieT BHYTpPEHHEE

cocrosinue oObekta Originator. O0beM coxpaHseMod HHPOpPMAIUU MOXKET OBbITh
Pa3IMYHBIM u OnpeaensaeTcs MOTPEOHOCTIMU XO035IMHA;
- 3ampemniaeT JOCTYI BCEM JPYruM oO0BeKTaM, KpoMme Xxo3siuHa. [lo cymiectBy, y
xpanuteneir ectb aBa HTepdeiica. «llocempHbiily Caretaker «BuauT» NHIIB
«y3Kuil» uHTEpdENc XpaHUTEI - OH MOXKET TOJIBKO TepeiaBaTh XPAHUTEIS APYTUM
oObekTamM. HampoTuB, XO3SMHY JOCTYINEH «IIUPOKUI» WHTEPPEHC, KOTOPHIN

obecrieunBaeT AOCTYyIl KO BCEM [JaHHBIM, H€06XO)II/IMBIM JJIs1 BOCCTAHOBJICHHUS B
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MpPEXKHEM COCTOSHUM. MeanbHblil BapUaHT - KOTJa TOJbKO XO35IMHY, CO3/IaBIIEMY
XpaHUTENb, OTKPBIT IOCTYI K BHYyTPEHHEMY COCTOSIHUIO MOCIIEHETO.

. Originator (ConstraintSolver) — Xo03siMH - cO3[a€T XpaHUTEI,
COJIep Kallliii CHUMOK TEKYIIIETO BHYTPEHHETO0 COCTOSIHUS Y UCIOJIb3YET XPAHUTEIIS
JUUIS BOCCTAHOBJICHUS] BHYTPEHHETO COCTOSIHUSL.

. Caretaker (MexaHuW3M OTKaTra) — TOCBUIBHBIA - OTBEYaeT 3a
COXpaHECHHUE XPAHUTEINSI U HE MPOU3BOJUT HUKAKUX ONEpalvil HaJl XpaHUTEJIEM U HE
UCCIIEYET €r0 BHYTPEHHEE COJIEPKUMOE.

OTHOLIEHUS

[TochbUTbHBIN 3ampaluBaeT XpaHUTEIh y XO35IMHA, HEKOTOPOE BpeMs JAEPKUT €ro y
ce0s1, a 3aTeM BO3BpalllaeT Xo3suHy. MHOTIa 3TOro HEe MPOUCXOJIUT, TaK KaK MOCIEIHEMY
HE HY>KHO BOCCTaHABJIUBATh MPEKHEE COCTOSTHUE. XPAaHUTEIU MACCUBHBI. TOIBKO XO3SIUH,
CO3/IaBIIUHN XpaHUTEIh, UMEET IOCTYI K HH(OPMAIIUU O COCTOSIHHUH.

Memento: ocodeHHOCTH

. CoxpaHeHue TpaHUll WHKANCYJAUMU. XPaHUTEIb TO3BOJISET
n30exkaTh PacKpbITUs HHGOPMAIMK, KOTOPOW JOJKEH pPacHopsKaThCsi TOJIBKO
XO034HMH, HO KOTOPYIO TEM HE MeHee HEOOXOAMMO XPaHUTh BHE MOCJIEAHETO. DTOT
NaTTEepPH DJKPAHUPYET OOBEKTHl OT TOTEHIMAIBHO CJIOKHOTO BHYTPEHHETO
YCTPOMCTBA X0391HA, HE U3MEHSISI TPAHULIbI MHKATICYJIALNY.

. Ynpouienue cTpykrypsl xo3simHa. [Ipu npyrux BapmaHTtax nusanHa,
HaIIPaBJIICHHOTO HA COXPAHEHWE TPaHUI] MHKANCYJSALHNHN, XO35MH XPAaHUT BHYTPH
ceOs1 BEpCUM BHYTPEHHETO COCTOSIHUS, KOTOPOE 3amlpalivBaid KIUCHTHL. TakuMm
o0pas3oMm, BCsSI OTBETCTBEHHOCTH 3a YIPaBJICHHE MaMSIThIO JIGKUT Ha xo3siuHe. [Ipu
NepeKIaAbIBAHIH 3a00Thl O 3aMpPOIIEHHOM COCTOSHUM Ha KIMEHTOB YIPOIIAETCS
CTPYKTYypa X035IMHA, a KJIMEHTaM JAeTCs BO3MOXXHOCTh HE MHOOPMUPOBATH XO35IMHA
O TOM, YTO OHU 3aKOHYHIIN PabOTYy.

. 3HaYUTeJbHbIE W3IEPKKH MPH HCHOJb30BaHMH XxpaHuteseil. C
XpaHUTEISIMU MOTYT OBITh CBSI3aHbl 3aMETHBIEC HU3JIEPKKHU, €CIU XO35SUH JOJDKEH

KOMUPOBaTh 0OJIbIION 00beM MHGOpMAIMK JJII 3aHECEHUS B MAMSTh XPAHUTEIS
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WJIM €CIIM KJIMEHTHI CO3JAI0T M BO3BPALAIOT XPAHUTENIEW TOCTaTOYHO 4acTo. Ecim
IJ1aTa 32 MHKAICYJSIUIO U BOCCTAHOBIIEHUE COCTOSHMS XO35IMHA BEIIMKA, TO 3TOT
MaTTEPH HE BCEr/a MOAXOAUT (CM. Takke 00CyXJIeHHEe NMHKPEMEHTHOCTU B paszjiere
«Peanuzanusay).

. OnpenesneHue «y3Koro» U «IMPOKOro» uHTep@PeicoB. B HEKOTOPHIX
A3bIKAX CJIOKHO TapaHTHUPOBATh, YTO TOJBKO XO3SIMH MUMEET JOCTYI K COCTOSHUIO
XPAHUTEIIA.

. CkpbiTas miara 3a coaep:xkanue Xpanurtess. [[ocbUIbHBIN OTBEYaET
3a yJajJeHUEe XpaHWUTENs, OJHAKO He pacroyiaraeT HH(opmammeir o TOM, Kakou
o0beM HMH(OpMaLMKM O COCTOSHHMHU CKPBIT B HeM. [loaTroMy HeTpeOoBaTenbHBIN K
pecypcam MOCBUIbHBIA MOXKET pacxo[0BaTh OYEHb MHOTO NaMsTH IpHU paboTte ¢

XPAHUTEIIEM.

[laTrTepH Observer.

Ha3Banmue u kiaccupukanus odopasua
Habmromatens — nmarTepH noBeaeHus 00bEKTOB
Ha3nauenue
OnpenensieT 3aBUCUMOCTh THUMA “OJUH KO MHOTHUM~ MEXIYy OOBEKTaMU TaKUM
00pa3oM, YTO TpPH H3MCHCHHH COCTOSHHS OJIHOTO OOBEKTa BCE 3aBHCSIIUME OT HETro
OTIOBENIAIOTCS 00 3TOM U aBTOMATUYECKU OOHOBIISIFOTCS
H3BecTeH TakxKe MO UMEHEM
Dependents (momunnénnsie), Publish-Subscribe (n3narens-noanucyumk)
Observer: npuMeHUMOCTD
. Korna y abcTpakuuu ecTh ABa acleKkTa, OJUH 13 KOTOPBIX 3aBUCHUT OT
npyroro. MHKancyasuuu 3TUX aCleKTOB B Pa3HbIe O0BEKTHI MO3BOJISIOT U3MEHSITh U
MOBTOPHO MCIOJIb30BaTh UX HE3aBUCUMO.
. Korma mpu moamdukanmm omHOTO OO0BEKTa TpeOyeTcs W3MEHHTH

APYyTrue U Bbl HC 3HACTEC, CKOJIBKO MMCHHO 00BEKTOB HY>XHO UBSMCHUTD.
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. Korma omma o0OBEKT [JOMKEH OMOBEMIaTh JPYTHUX, HE Jenas
NPEANOJIOKEHNH 00 yBeAOMIIsIEMbIX 00beKTax. [[pyrumu cioBamu, Bbl HE XOTHTE,
9TOOBI 0OBEKTHI OBLIIM TECHO CBSI3aHBI MEXKTy COOOM.

Observer: cTpykrypa

Subject ohservers ma Observer
Attachi{Ohserver) Update()
- o . Y v
Detach{Obsarver) tor all o in observers Eh‘
Motify(} o —- - - - --|  o-=Update()
i
Zé ConcreteObserver
ConcreteSubject |y subject Lipdate() o—-F -4 observerState = =
subject-=GetStatel)
GetState() ©---F-1 X . T obsamnerstate
SetState() refurm subjectStale
subjectstate
Pucynok 41
YyacTHUKH
. Subject — cy0bekT - pacnosiaraeT HWHPOPMALMEN O CBOUX

HaOMoaTeNnax. 3a CyObeKTOM MOKET «CIIEIUTH» JII000€ YHUCIIO HaOIroAaTelNel;
- IPEOCTABISICT HHTEPDEHC ISl MPUCOSAMHEHUS U OTICTICHUS HAOTI0AaTeICH.

. Observer — nadJioaaresb - onpezenser nurepderic 0OHOBIECHUS IS
00BEKTOB, KOTOPbIE JOKHBI OBITh YBETOMJICHBI 00 U3MEHEHUU CYyOBEKTA.

. ConcreteSubject - KOHKpeTHBIII CYOBEKT - COXpaHSET COCTOSIHHE,
MpEACTaBIIAIONIEe HMHTEpeC IS KoHKpeTHoro HaOmomarens ConcreteObserver
- TOChITaeT HH(OPMAITUIO CBOUM HAOIOAATENISIM, KOTIa TIPOUCXOIUT U3MCHCHHE.

. a ConcreteObserver - KOHKpeTHbIII HA0JII0AATe/b - XPAHUT CCBUIKY
Ha O0BEKT KJlacca ConcreteSubject;
- COXpAaHSICT JIaHHBIE, KOTOPBIC JIOJDKHBI OBITH COTJIACOBAHBI C IAHHBIMU CyOBEKTa;
- peanusyer uHTepdelic OOHOBICHHMS, ONpeeeHHbId B Kiaacce Observer, 4ToObI
MO/IJICP>KMBATH COTJIACOBAHHOCTH C CYOBEKTOM.

OTHoOIIEHUA
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. O0bexT ConcreteSubject yBemomiisieT CBOMX HaOmroAaTeNeld o
JF000M HW3MEHEHUH, KOTOPOE MOTJI0O OBl MPHBECTH K PAacCOTIACOBAHHOCTH
COCTOSIHUI HaOJII01aTeNsl U CyOBheKTa,

. [Tocre monydeHUs: OT KOHKPETHOTO CyOBEKTa yBEIOMIICHHUS 00
u3MeHeHnn o00BekT ConcreteObserver MOXXET 3alpocuTh y CyObeKTa
JIOTIOJTHUTEIBHYI0 HH()OPMAIINIO, KOTOPYIO HUCHOJIB3YeT JUIS TOTO, YTOOBI
OKa3aThCsl B COCTOSTHHMH, COTJIACOBAHHOM C COCTOSTHUEM CYOBEKTa.

Ha nuarpamme B3auMOJICHCTBUI TTOKa3aHbl OTHOLICHHSI MY CYOBEKTOM M JIBYMSI
HaAOJTFIOIaTEIISIMH.

Observer: OTHOIIIEHUSA

aConcreteSubject aConcreteObserver anotherConcreteObserver
= SetState()
Motify() L
Update() |
- GetState() :|
Update() i
GetState()
o

Pucynoxk 42
OtmeruM, yTo 00BEKT Observer, KOTOPBI MHHUIIMHPYET 3alpoc Ha U3MEHEHHE,
OTKJIa/IBIBaCT CBOE OOHOBJICHHE /IO TOJYYCHHs YBEIOMJICHHS OT cyOwmekta. Ormeparus
Notify He Bcerma BbI3bIBacTCs CyObeKTOM. Ee MoOkeT BbI3BaTh M HaOMOAaTelb, U
MTOCTOPOHHHUM OOBEKT.
Observer: pe3yJbTaThl
. AOCTpaKkTHasi CBSI3AaHHOCTHb cy0ObekTa M HaO/awogaressi. CyObekT
uMeeT HHPOPMAIIHUIO JTUIIh O TOM, YTO Y HETO €CTh PsJl HaOIo1aTeeH, KaKIblid U3
KOTOPBIX TOAYMHSIETCS MpOCcTOMYy HHTepdelicy abcTpakTHOoro kiacca Observer.

Cy0OexTy HeM3BECTHBI KOHKpPETHBIE KiIacchl HaOmoaareneid. Takum oO6pa3oM, CBI3U
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MeXy CyObeKTaMu M HaOI0OIaTesIMU HOCAT aOCTPaKTHBIA XapakTep U CBEJEHBI K
MuUHUMYMY. [ToCKONIbKY CYOBEKT U HaOII01aTeNNb HE SBISIOTCA TECHO CBSI3aHHBIMH,
TO OHM MOTYT HaxOJUThCS HA pa3HbIX YpOBHAX aOcTpakuuu cucreMbl. CyOBekT
0oree HHU3KOTO YpPOBHS MOXET YBEIOMIIATH HaOJIofaTeneil, HaxXOAsIIUXCS Ha
BEPXHUX YpPOBHSX, HE Hapyllas HUepapXxuu cuctembl. Eciaum Obl cyOBeKkT u
Ha0JII0JaTeIb MIPEACTABIUIA COO0H €IMHOE 1IEJI0€, TO MOIYYaroUics 00bEKT TU00
nepecekan Obl TpaHMIIBI YPOBHEH (Hapyias NPUHIMI UX (HopMHUpOBaHH), TUOO
JOJDKEH OBl HAXOIWUThCA Ha KakKOM-TO OJHOM YpPOBHE (KOMIIPOMETHUPYS
a0CTpaKIHUIO YPOBHS).

. Ioanep:xkka MHPOKOBEIIATENbHBIX KOMMYHUKaIUI. B otnuune ot
OOBIYHOTO 3ampoca JUIsl YBEIOMJICHHS, IOCBIJIAEMOr0 CYOBEKTOM, HE HYKHO
3aJaBaTh OIPENIEJICHHOTO MOJyJyaTess. YBEJAOMJICHHE aBTOMATUYECKH TMOCTYIMAaeT
BCEM MOAMNMCABIIMMCSA Ha Hero oobekram. CyOBeKkTy He HyXHa uMHpopManus O
KOJIMYECTBE TAaKUX OOBEKTOB, OT HEro TpeOyeTcs BCEro JIUIIb YBEIOMUTH CBOUX
HaOmonareneid. [losTtomy Mbl MOkeM B Jr000o€ BpeMs J00aBisATh M yNajsATh
HaOmoaTeneil. HaGmonarens cam pemaer, o00paboTaTh NOJYy4YEHHOE YBEIOMIICHUE
WJIA UTHOPHPOBATH €TO0.

. Heoxunannpie o0HOBJeHMsi. [lockonpKky — HabmomaTenn  He
pacnoziararoT HHQOpMalMel Apyr o Apyre, UM HEU3BECTHO U O TOM, BO UTO
00XOIUTCSI M3MEHEeHHEe cyObekTa. be3oOuaHasi, Ha MepBbI B3I, ONeparus Ha
CyOBEKTOM MOJKET BbI3BaTh IIEJIBIN sl OOHOBIICHHH HaOJ0aTeNIed M 3aBUCSIINX
oT HUX O0OBeKkTOB. bomee TOro, HEUeTKO OMpeNeJCHHbIE WX TUIOXO
MOJICPKUBAEMbIE  KPUTEPUU  3aBUCUMOCTH  MOTYT  CTaTb  IPUYUHOU
HENPEIBUICHHBIX OOHOBJICHUH, OTCIEAUTh KOTOPBIE OYEHB CIOXKHO. DTa mpobdiieMa
yCyryossieTcss emie M TeM, YTO TPOCTOW MPOTOKOJI OOHOBIEHUS HE COACPIKHT
HUKAaKMX CBEIGHUH O TOM, UYTO HMEHHO HW3MEHWIOoch B cyOwekrTe. be3
JIOTIOJIHUTEIBHOTO MPOTOKOJA, TMOMOTAIOIIEr0 BBIICHUTH XapakTep H3MEHEHHH,
HaOmogaTenu OyayT BBIHYXKACHBI MPOJENATh CIOXKHYI pabOTy Al KOCBEHHOTO

MOJIy4eHUS TaKOW MHGOpMAIIHIH.
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Observer: peanusanus

. OTo0paxkenue cy0ObeKTOB Ha HaO/oaaresneid. C MOMONIBIO 3TOrO
MPOCTEUIIIEro crocoda CyObEeKT MOXKET OTCIEAUTh BceX Habironarene, KOTOpbIM
OH JIOJDKEH MOChUIaTh YBEIOMJICHHUS, TO €CTh XPAaHUTh HAa HUX SBHbBIC CCHUIKH.
OpHako mnOpu HaTU4YUKM OOJBIIOTO YHCIa CYObEKTOB M BCETO HECKOJIbKUX
HaOmofarened 3TO MOXKET oOKa3zaTbes HakiaaaHo. OAuH HW3  BO3MOXHBIX
KOMIIPOMHUCCOB B TOJb3y SKOHOMHH MaMSITH 32 CUET BPEMEHH COCTOUT B TOM,
4YTOOBI HKCIOJB30BaTh ACCOIMATUBHBIM MAacCHB (HampuMep, X3UI-TaOJUIly) IS
XpaHECHHS 0TOOpaXKEHUsS MEXITYy CyOheKTaMH U HaOmoAaTessMu. Toraa cyObekT, y
KOTOpOro HeT HaOmromateneil, He Oyner 3ps pacxomoBaTh mnamsTh. C napyroi
CTOPOHBI, TPU TAKOM I1OJIX0/IC YBEIMUMBAETCS BpeMsl IIOUCKa HabJto1aTesnei.

. HaoOaronenue ©Oostee uyem 3a oaHuM cy0Obekrom. IHoraa
HaOJI0JaTeNIb MOXET 3aBUCETh Oojiee 4eM OT OfHoro cyobekra. Hampumep, y
AJIIEKTPOHHOM TabmuIbl ObIBaeT 0OoJiee OJHOIO0 HCTOYHHMKA JaHHBIX. B Takux
cilydyasx HeoOxoauMo pacumputh uHTepdeiic Update, yToObl HaOMOgATETH MOT
«y3HaTh», Kakoll cyObeKT mnpucnan ysenomieHue. CyObeKT MOXKET IpPOCTO
nepenath ce0s B KadecTBe mapamerpa omepanuu Update, Tem cambiM cooOrmast
HAOJIIOAATEII0, YTO UMEHHO HYKHO 00CIIe/IOBaTh.

. Kto mnnumuarop ooHoBieHus:. YTOOBI COXpaHUTH COTJIACOBAHHOCTD,
CyOBEKT M €ro HaOJIIoaTeNd MOJararoTcs Ha MexaHu3M yBenomieHuid. Ho kakoi
UMEHHO OOBEKT BbI3bIBAaeT omepanuto-Notify s uHUIMUpPOBAHUS OOHOBICHUA?
Ectb JIBa BApPHUAHTA!
- omeparuu kiacca Subject, U3MEHHUBIINE COCTOSHHE, BbI3bIBatOT Notify st
yBeIOMJIEHHsI 00 3TOM u3MeHeHuu. [IpenMyiiecTBO Takoro mojaxoia B TOM, YTO
KJIIMEHTaM HE HaJ0 IMOMHUTh O HEOOXOJIMMOCTH BbI3bIBaTH omneparuio Notify
cyobekTa. HemoctaTok ke 3aKiro4aercs B CIEIYIOIIEM: MPU BBIMOJIHEHUN KaXa0u
U3 HECKOJBKUX IOCJIEI0BATEeNIbHBIX OmNepanuil OyayT MpOU3BOIUTHCS OOHOBJICHHUS,
YTO  MOXET CTaTh NOpUYMHOM  Hed((PEeKTUBHOM  pabOThl  MPOrPaMMBbIL;

- OTBETCTBEHHOCTb 3a CBOEBpEMEHHBIM BbI30B Notify Bo3maraeTcst Ha KJIMEHTA.
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[IpeumyiiecTBO: KIMEHT MOXKET OTJIOXKWTh WHHUIIMHUPOBAHWE OOHOBJICHHS 10
3aBEPIICHUS CEPUU U3MECHEHHM, HCKITIOYMB TEM CaMbIM HEHYKHBIC IIPOMEKYTOTHBIC
oOHOBJeHUs. HepocTaTok: y KIMEHTOB MOSBISETCS JOMOIHUTENIbHAST 0053aHHOCTb.
DTO yBETWYHMBAET BEPOATHOCTH OIMHOOK, ITOCKOJBKY KIHEHT MOXKET 3a0bITh
BbI3BaTh Notify.

. Kak wu30exaTh 3aBHCHMOCTM NPOTOKOJIA OOHOBJIEHUSI OT
HaOJ0IaTeNIsI: MOJAEJM BbITATMBAHMS MW TNPOTAJKMBaHuUsA. B peanmzanmsx
naTTepHa HaOJIOAATENb CYObEKT TIOBOJIBHO YACTO TPAHCIUPYET BCEM MOIIUCYHKAM
JOTIOTHUTENBHYI0 HHPOPMAIHIO 0 XapakTepe u3MeHenus. OHa mepenaeTcss B BHIIE
aprymenTa onepanuu Update, u o0bemM ee MeHsieTcs B IIMPOKUX Auanas3oHax. Ha
OJIHOM TIOJIFOCE€ HAaXOJUTCA TaK Ha3bpIBacMasi MoJieNb poTaikuBanus (push model),
KOT/Ia CYOBEKT IMOChUTaeT HAOMIOAATEISAM JeTAThHYI0 HHPOPMAIUIO 00 H3MEHEHUN
HE3aBUCUMO OT TOTO, HYKHO JIn UM 3T0. Ha npyrom - mozens BeiTsiruBanus (pull
model), korjga cyObeKT HE TOCHIIIAET HUYET0, KPOME MUHUMAJIBLHOTO YBEIOMIICHHUS,
a HaOmrofaTeNM 3alpalivBaloT JETald IO03[Hee. B Mojenn BHITATHBAHUS
MOTYEPKUBACTCSI HEMH(POPMUPOBAHHOCTh CYOBEKTAa O CBOMX HAOMOJaTENsIX, a B
MOJEIH TPOTATKUBAHUS TPEANONIAracTCsl, YTO CYOBEKT BIJIaJICCT OMPEACICHHON
nHpopMarmeli o moTpeOHOCTIX Habmomareneil. B cioydae mpuMeHEHHS MOACIH
MPOTATKUBAHUS CTETICHb MOBTOPHOTO MX HMCIOJI30BAHUS MOYET CHHU3UTHCA, TaK
Kak kiaccel Subject mpennonararoT o kinaccax Observer, KOTOpble HE BCErga MOTYT
ObITh BepHbl. C JIpyroil CTOPOHBI, MOJIEIb BBITSTUBAHUS MOXKET OKa3aThCs
Hea(dpexkTuBHOM, nOO HaOmogarensM 0O0e3 MoMoImM CcyObeKTa HeoOX0IUMO
BBISICHATD, YTO U3MEHUIIOCH.

. SABHOE cneuupuIUpPoOBaHue npeacTaBJIAOIINX HHTEpec
Moaupukanmuid. ObOEKTUBHOCT, OOHOBJICHHSI MOXXHO IIOBBICUTH, PaCIIUPUB
uHTepdenc peructpanuu cyObeKkTa, TO €CTh MPEJOCTaBUB BO3MOXXHOCThH TpHU
peructpanuyu HaOIIOaTeNsl yKa3aTh, Kakue COOBITHA ero uHTepecyroT. Korma
COOBITHE MPOUCXOAUT, CYOBEKT MHPOPMHUPYET JHUIIL T€X HAOJI0aTeNIe, KOTOphIe

IMPOsABUIIN K HCMY UHTCPCC.
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IIpumenenne B Java API
Monens nenerupoBaHusi COOBITHMII B s3bIKe Java — 3TO cmemmanbHas Qopma

mabona Observer.

[IaTTepH State.

Ha3Banmue n kiaccugukanus oopasuna
CocrosiHue - MaTTepH NOBEACHUS OOBEKTOB.

Ha3znauyenue

[To3Bonsier OOBEKTY BapbUPOBATh CBOE TIIOBEJICHHE B 3aBUCUMOCTH OT
BHYTPEHHETO COCTOsiHUA. M3BHE CO37aeTcsl BIEYATIEHHE, YTO M3MEHMUJICS KJAcc
oOBEKTA.

State: MmoTuBanus

Pacemorpum  kiacc TCPConnection, ¢ MOMOIIBIO KOTOPOIO IMPEACTABICHO
cereBoe coequHeHre. OOBEKT 3TOro Kiacca MOXKET HAaXOAUTbCA B OJHOM U3
HecKoJbKkuX coctosiHuid: Established (ycranoBneno), Listening (mpociymuBaHue),
Closed (3akpsiTo). Korma ob0wekr TCPConnection mosy4aeT 3ampochl OT JIPYTHUX
OOBEKTOB, TO B 3aBUCUMOCTU OT TEKYIIETO COCTOSHUSI OH OTBEYAET MO-PAa3HOMY.
Hanpumep, otBer Ha 3ampoc Open (OTKpBITh) 3aBUCHUT OT TOTO, HAXOAUTCA JIU
coenuHenue B coctosiHuu Closed wnm Established. [lattepH cocTosiHME OMUCHIBAET,
kakuM obpazoM 00bekT TCPConnect ion MOXeT BECTH ce0sl MO-pa3HOMY, HAXOAsCh B
Pa3IUYHBIX COCTOSHUSAX.

OcHoBHast wuAes ATOro MAaTTepHa 3aKIIOYaeTcs B TOM, YTOOBI BBECTH
abctpakTHbli  kiacc TCPState s nOpencTaBlieHUs]  pPa3IMYHBIX — COCTOSIHHIMA
COCIMHEHUS. OTOT Kiacc OO0BsABIseT HHTepdeiic, oOmmii s BCEX KIIACCOB,
OMMCHIBAIOIINX pa3iinyHble paboune coctosiHus. B moakinaccax TCPState peannzoBano
noBeZieHue, creuuduuHoe JUisi KOHKPETHOro cocrosinug. Hampumep, B Kiaccax
TCPEstabli shed u TCPClosed peann3oBaHO NOBEICHUE, XapaKTEPHOE JIsI COCTOSIHUM

Established u Closed cooTBETCTBEHHO.

103



TCPConnection TCPState
+51ata
+0pen() +Open(}
+Close() +Close()
+.¢-.ukno.f|edge{} +Acknowledge()
I
1 I I |
TCPEstablished TCPListen TCPClosed
state=-=
Cipen()
+Open() +Open() +Open()
+Close() +Close() +Close()
+Acknowledgel) | [FAcknowledgel)| +Acknowledoe()
Pucynok 43

Kmacc TCPConnect ion XpaHuT y ce0s OOBEKT COCTOSIHUS (PK3EMILIAP

nmoakimacca  TCPState),

HCKOTOPOro COCTOSAHHUEC

NPEACTABIIONIMN  TEKyIIee
COEIUHEHMSI, U JICIETUPYET BCE 3aBUCALINE OT COCTOSHHS 3alpOChl 3TOMY OOBEKTY.
TCPConnection ucnoyib3yeT cBOM 3Kk3eMIuisap noakiacca TCPState niis BbINOTHEHUS
olnepanuii, CBOMCTBEHHBIX TOJIbKO JAHHOMY COCTOSIHUIO CO€IMHEHUS.

IIpn kaxnoM uzMeHeHuun coctossHus coeauHeHuss TCPConnection u3MeHsET

CBOI 00BEKT-cocTosiHuEe. Hanmpumep, Korja ycTaHOBIEHHOE COEAMHEHUE 3aKPhIBAETCH,

TCPConnection 3amensier 3k3emmuisip kiacca TCPEstablished sx3emmisipom
TCPClosed.
State: npuMeHUMOCTH
Hcnonb3yliTe NaTTepH COCTOSTHUE B CICAYIOIIUX CIydasixX:
. Korna moBeneHue o0BbEKTa 3aBUCUT OT €ro COCTOSHHUS U JIOJKHO
MU3MEHATHCS BO BPEMSI BBITIOJIHEHUSI.
. Korga B kome omepanuii BCTpE4arOTCsl COCTOAIIME U3 MHOTHX BETBEU

YCJIOBHBIE OINEPATOPHI, B KOTOPHIX BHIOOP BETBU 3aBUCHUT OT cOCTOsIHUSI. OOBIYHO B
TaKOM CJIy4a€ COCTOSIHME MPEACTABICHO MEPEUYUCIAEMBIMUA KOHCTaHTaMH. Yacto
OlHA MW Ta € CTPYKTypa YCIOBHOTO OIlEparopa MOBTOPSETCS B HECKOJIbKHUX
onepauusix. IlarTepH cOCTOSIHME MOpEAJIaraeT IMOMECTUTh KaXAYK) BETBb B

OTI[GHBHBIP'I KJIaccC. 00BEKTa Kak

OTO TMO3BOJIAET TPaKTOBAaTh COCTOSIHHE
CaMOCTOATENbHBIN 00BEKT, KOTOPBIA MOKET U3MEHSTHCA HE3aBUCUMO OT JPYTHUX.

State: cTpykTypa
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Context tstate State

+Fieque51{]j: +Handle()

g —

ConcreteStated | [ConcreteStateB

state->
Handle()

+Handla() +Handla()

Pucynox 44
Y4yacTHUKH

. Context (TCPConnection) — KOHTEKCT - ompenernsieT uHTepdeiic,
MPEACTABISIONINN WHTEPEC JIs KIMEHTOB W - XPaHUT JK3EMIUIIp TIOJKIIacca
ConcreteState, KOTOPBIM ONPEICIIACTCS TEKYIIEe COCTOSHUE;,

. State (TCPState) — cocrosHue - omnpenenser uHTepdec s
WHKAIICYJISIIIAA  TIOBEJICHUS, aCCOIMUPOBAHHOTO C KOHKPETHBIM COCTOSIHUEM
koHTekcTa Context;

. IMoakaacenl ConcreteState (TCPEstablished, TCPListen,
TCPClosed) - KOHKPETHOE COCTOSIHUE - Ka)KJbIH MOAKIACC peaIu3yeT MOBEJACHUE,
aCCOIMMPOBAHHOE C HEKOTOPHIM COCTOSTHHEM KoHTeKcTa Context.

OTHOIEHUS

Knacc Context nenerupyeT 3aBUCSIIME OT COCTOSHUS 3alpPOChl TEKYIEMY OOBEKTY

ConcreteState. KonTekcT MoxkeT nepenatbh ceOsi B KauecTBE apryMeHTa oObekTy State,

KOTOPBIK OyaeT oOpadaThIBaTh 3ampoc. ITO J1a€T BO3MOKHOCTh OOBEKTY-COCTOSIHUIO TIPH

HEO0OXOIMMOCTHU TOJYUYUTh JOCTYI K KOHTEKCTy. Context - 3T0 OCHOBHOUM MHTepdeiic 1

KJIMEHTOB. KIIMEeHThI MOryT KOH(QUIYypUpOBaTh KOHTEKCT OOBEKTAMU COCTOSIHUS State.

OmuH pa3 CKOHGUTYpUpPOBAaB KOHTEKCT, KiMEHTHI yKe HE JOKHBI HalpsSIMYHO

CBs3BIBAaThCA ¢ oOBekTamu coctoguusd. JInbo Context, mmuoOo moxakiaccel ConcreteState

MOT'YT pCHIUTD, ITPH KAKHUX YCIIOBHAX U B KAKOM ITOPAJIKC ITPOUCXOIUT CMCHA COCTOSIHUH.

State: peanusanusi
. Yto omnpeaeasier mepexoabl MeKAY COCTOSIHUsIMU. [latTepH
COCTOSIHME HHYEr0o HE COOOMIaeT O TOM, KaKOW YYaCTHHK OIPEACIISIeT KPUTSpHU

nepexona MexAy cOCTOSHUsAMH. Eciu kputepuu 3aUKCUPOBAHBI, TO UX MOXKHO
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peann3oBaTh HemocpeacTBeHHO B kiacce Context. OgHako B 001ieM ciydae Oosee
TUOKUI ¥ TPaBUIIBHBIA TMOAXOJ 3aKJIIOYAeTCs B TOM, YTOOBI MO3BOJUTH CaMHUM
MoAKJIaccaM Kiacca State onpenelsiTh CIEIYIONIEe COCTOSTHUE U MOMEHT MEPEXOA.
Jlst aToro B kinacc Context Hamo 700aBUTh WHTEpGEHC, MO3BOJSIONNNA 00BEKTaM
State yCTaHOBUTb COCTOSIHUE KOHTEKCTAa. Takyro [EeLEHTPAIU30BAHHYIO JIOTHUKY
NepexoA0B MpoIle MOAU(PUIMPOBATH U PACHIMPATH - HYKHO JIUIIb OINPEACIUTD
HOBbIE mMoOJKIaccel State. Hemocrarok aeneHTpanu3alid B TOM, 4YTO KaxKIbIid
nojkiacc State JODKEH «3HaTh» ele XOTs Obl 00 OJHOM MOJKJIAcce, YTO BHOCHUT
peann3alMOHHbIE 3aBUCHMOCTH MEXIY MOJKIaCCaMHU.

. Taboauunas aabrepHaTuBa. Tom Kaprumn B kaure C++Programming
Style onuceiBaeT apyroi cnocod CTpyKTYpUpPOBaHUS KOJa, YIPABIIEMOIO CMEHOU
coctossHuid. OH HCHONb3yeT TAaOMUIy [ OTOOpaKeHHsl BXOJHBIX JAHHBIX Ha
nepexoasl MexIy cocTosHUsAMH. C €€ NOMOIIBI0 MOYKHO ONPEIEIUTh, B KAKOE
COCTOSIHHE HY>KHO IEPEUTH NPU MOCTYIUIEHUHM HEKOTOPBIX BXOJAHBIX AaHHBIX. 110
CYLLIECTBY, TE€M CaMbIM Mbl 3aMEHSEM YCJIOBHBIA KOJ IOMCKOM B TaOJHIIE.
OCHOBHOE IPEUMYILIECTBO TAOJMII - B UX PETYJISIPHOCTH: JIJIsl U3MEHEHUS] KPUTEPUEB
nepexoAa JOCTaTOYHO MOAU(UUMPOBATH TOJBKO JaHHbIE, a He KoA. Ho ecTh u
HEJOCTATKHU:
- IOUCK B TabmuIe yacto MeHee 3G (HEKTUBEH, YeM BbI30B YHKIIUU (BUPTYAIbHOMN);
- MPEACTaBJICHUE JIOTUKHU MEPEXO0JI0B B OJHOPOAHOM TaOIMYHOM (opmMare AenaeT
KPUTEpUU MEHEE SIBHBIMH W, CTajo ObITh, 0OJie€ CIOKHBIMHU MJii NOHUMAaHUS;
- OOBIYHO TPYIHO N00aBUTH JEHCTBHUSA, KOTOPBIMU COINPOBOKIAIOTCS MEPEXOAb
MEXAY COCTOSHUAMH. TaOIMYHBI METOJ YUWUTHIBAET COCTOSHUSA M IEPEXObl
MEXJy HUMH, HO €ro HEO0OXOJUMO JONOJHUTH, YTOOBI MPU KAKIOM H3MEHEHHUH
COCTOSSHUM  MOKHO  OBUIO  BBINOJHATH  MPOU3BOJBHBIE  BBIYHMCIICHUS.
['maBHOE paznuune MeXAy KOHEYHBIMH aBTOMAaTaMu Ha 0a3e TabauI U maTTepHOM
COCTOSIHME MOXHO C(HOpMYIHpOBaTh TaK: MATTEPH COCTOSHUE MOJEIHPYET
MOBEJCHUE, 3aBUCSIIECE OT COCTOSIHUSA, a TAOJIMYHBIA METOJ] aKLIEHTUPYET BHUMAHHE

Ha OIIPCACIICHNH IICPCXOA0B MCKIAY COCTOAHUAMU.
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. Co3nanue M YHUYTOXXKeHHMe O0BEKTOB coCcTOsiHMSA. B mporecce
pa3paboTKu OOBIYHO IPUXOIUTCS BBIOMpATH MEXKIY:
- CO3/1aHHMEM OOBEKTOB COCTOSHUS, KOTJa B HHMX BO3HHMKAeT HEOOXOIUMOCTh, W
YHUUYTOKEHUEM cpazy nocine UCTIOJIb30BaHUS;
- CO3JIaHHEM 1704 3apaHee u HaBCeT/1a.
[lepBblif BapuaHT MpEANOYTUTENICH, KOTAa 3apaHee HEM3BECTHO, B KaKUE COCTOSHHS
OyzAer momagaTrh CHCTeMa, U KOHTEKCT M3MEHSET COCTOSIHHE CPAaBHUTEIBHO PEAKO.
[Ipu 5TOM MBI HE co3AaeM OOBEKTOB, KOTOPBbIE HUKOTAA HE OyIyT HMCIOJIb30BaHBI,
YTO CYUIECTBEHHO, €CIU B OOBEKTaX COCTOSIHUS XPAaHUTCS MHOTO HH(pOpMAIUH.
Korma m3MeHeHUs COCTOSIHHSI TPOMCXOIAT YacTO, IMOITOMY HE XOTENOCh OBl
YHUUTOXKaTh NPEACTABIAIOMINE UX OOBEKTbl (MO0 OHM MOTYT OUYEHb CKOPO
MOHAO0UTHCS BHOBB), CIEAYET BOCIOIB30BAaTHCS BTOPHIM MOAX0A0M. Bpems Ha
co3/laHue OOBEKTOB 3aTpayMBacTCs TOJIBKO OJMH pa3, B CaMOM Hayaie, a Ha
YHUUTOKEHUE - HE 3aTpaunBaeTcsa BoBce. [IpaBna, 3TOT MOJIX0J MOXKET OKa3aTbCsl
HEYTOOHBIM, TaK KaK B KOHTEKCTE JOJDKHBI XPAHUTHCACCHUIKA HA BCE COCTOSHUS, B

KOTOPBIC CUCTCMA TCOPCTHUICCKU MOIKCT II0IIACTh.

[IaTTepH Strategy.

Ha3panue n knaccupukanus odopasua
Crparerus - MaTTepH MOBEACHUSI 00OBEKTOB.
Ha3znauyeHue

Onpenensier ceMeUCTBO alTOPUTMOB, HHKAIICYJIUPYET KaXAbIM U3 HUX U JENAeT UX

B3aMO3aMCHACMBIMU. CTpaTerl/Iﬂ MMO3BOJICT HU3MCHATHL aJI'OPUTMBI HC3aBHUCHMO OT

KIIMCHTOB, KOTOPBIC MMHU ITIOJIB3YIOTCH.

HM3BecTeH TaK:Ke 10 MMEHEM
Policy (rmonutuka)
Strategy: MoTuBauus

CymiecTByeT MHOTO aJIrOpUTMOB Il pa30uMeHUs] TeKCTa Ha CTpoku. KecTko

«3amuBaTb» BCE HOI[O6HLIC AJITOPUTMBI B KJACCBI, KOTOPBIC B JIMX HYXIAKOTCH,
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HEXKEIIATEIbHO 1o HECKOJIbKUM MPUYMHAM:
- KJIHMEHT, KOTOpOMY TpeOyeTcsi ajiroputM pa3OMeHHs Ha CTPOKH, YCIOXKHSICTCS Mpu
BKJIIOYEHUH B HETO COOTBETCTBYIOLIEro Kojaa. Takum oOpa3oM, KIHMEHTHI CTaHOBSTCS
0oJee TPOMO3JIKMMH, @ CONPOBOXKAATh UX TPYAHEE, OCOOEHHO €CIU HYXHO MOJIEpPKaTh
cpasy HECKOJIBKO aJITOPUTMOB;
- B 3aBHCHUMOCTH OT OOCTOSITEIBCTB CTOMT MPUMEHATH TOT WIM MHOW ainroputm. He
XO0TeNO0Ch OBl MOJJIEPKUBATH HECKOJIBKO aJrOPUTMOB Pa30MEHUs HA CTPOKHU, €CIIU MBI HE
Oynem UMHU I10JIb30BAThCS
- ecnu pa3dueHue Ha CTPOKU - HeoThemiIeMas 4acTh KJIMEHTa, TO 3ajaya J00aBlIeHUs
HOBBIX U MOJAU(PUKALNU CYHIECTBYIOIINX aJITOPUTMOB YCIIOKHSIETCS.

Becex oatux npobirem  MOXHO  u30exarb, €CIM  ONPEAENIUTh  KJIACCHI,
MHKAICYJIUPYIOLIKE Pa3INYHbIEe aJITOPUTMbI pa3OUeHHs Ha CTPOKH. VHKancyaupoBaHHBIN

TaKHM o6pa30M AJITOPUTM HA3bIBACTCA CTp&TGFPICﬁ.

Composition | nmpositor Compositor
K
+Traverse() +Compose()
+Reapair] ] | & .
!
\ l | l

TeXCompositor| [SimpleCompositor| |ArrayCompositor

compositor->Comgose Ij

+Compose() +omposed{) +Compose()

Pucynox 45

[Ipennonoxum, uro kiacc Composition 0TBeUaeT 3a pa3dMEHUE Ha CTPOKHU TEKCTa,
0TOOpaxkaeMoro B OKHE IpPOrpaMMbl MPOCMOTpa, M €ro CBOEBPEMEHHOE OOHOBJICHHE.
Crpaternn pa3OHeHHsT Ha CTPOKU ompeaendioTcs He B kiacce Composition, a B
nojakinaccax abcrpaktHoro kiacca Compositor. 9To MoOryT ObITh, HampuMep, TaKHe
CTpaTeruu:

- SimpleCompositor peanu3yeT NPOCTyI0 CTPATErHiO, BBIICIAIONIYIO IO OJHOU
CTPOKE 3a pas;

- TeXCompositor peanuzyeT ajJropuTM IOUCKA TOUEK pa30MEHUs] Ha CTPOKH,
npuHATEIA B penakrope TJX. Drta cTparerus mNbITaeTCS BBINOJIHUTH TJIOOAIBHYIO

OTNITUMH3AIINIO pa30MEeHNS Ha CTPOKU, paccCMaTpUBasi cpa3y ekl maparpad;
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- ArrayCompositor peann3yeT CTpaTeTHI0 PACCTAaHOBKM IIEPEXOAOB Ha HOBYIO

CTPOKY TakuM 00pa3oM, 4YTO B KaXJOH CTpPOKE OKa3bIBA€TCS OJHO U TO K€ YHCIO

OJICMCHTOB.

IIAKTOTPAMM.

OTO TIOJIE3HO,

Hanpumep,

Opyu TIOCTPOYHOM OTOOpakeHUu Habopa

O6bexT Composition XpaHUT cchUIKy Ha 00bekT Compositor. Beskuii pa3, koraa

o0bekty Composition TpeOyercs nepedopMaTupoBaTh TEKCT, OH JEIETUPYET JIaHHYIO

00s13aHHOCTH cBoeMy 00BekTy Compositor. KimmeHT yka3piBaeT, kakoit o0bekT Compositor

clelyeT UCIOJIb30BaTh, MapaMeTpusyst uM oobekT Composition.

Strategy: npuMeHUMOCTH
Hcnonw3yliTe naTTepH cTpaTerus, Koraa:

. Nmeercss MHOTO POACTBEHHBIX KJIACCOB, OTJIMYAKOIIUXCSA TOJIBKO
noBesieHreM. Ctparerusi MO3BOJSIET CKOH(UTypHpOBaTh KJacC, 3aJaB OJHO U3
BO3MOKHBIX IOBEJICHU;

. BaM Hy»XHO HWMETh HECKOJBKO pa3HbIX BApHAHTOB AaJTrOpUTMA.
Hanpumep, MOXHO omnpenenuTh ABAa BapHaHTa alroOpyuTMa, OJUH K3 KOTOPBIX
TpeOyeT OoJbIlle BpEMEHH, a APYroi - Oosblne mamsaTu. CTpaTeruu paspermiaeTcs
MPUMEHATH, KOTJIa BAPUAHTHI AJITOPUTMOB PEATM30BaHbI B BUJIC HEPAPXHUU KIIACCOB;

. B anroputme conepkarcsi HaHHBIE, O KOTOPBIX KIHUEHT HE HOJIKEH
«3HaTh». CHoap3ylTe MAaTTEpH CTpaTervs, 4YToObl HE PACKPhIBATh CIIOXKHBIC,
crienuGuYHbIC JI AITOPUTMA CTPYKTYPhI JaHHBIX;

. B xmacce omnpeneneHo MHOrO TMOBEICHUNM, YTO MPEACTABICHO
Pa3BETBICHHBIMU YCIIOBHBIMHU OmepaTopaMu. B 3ToM ciydae mpoiie nepeHecTy Ko

13 BETBEU B OTAEJIBHBIC KIACChl CTPATETH.

Strategy: cTpykTypa

Context +Compositorn Strategy

o—

+Contextinterface() +Algarithminterface(y

AN
| | l

ConcreteStrategyA

ConcreteStrategyB

ConcreteStrategyC

+Algorithmilnterfaced)

+Algarithmilnterfaced)

+Algorithrmlnterface()
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Pucynox 46
Y4yacTHUKH
. Strategy (Compositor) — cTtparerusi - oOBSBISET OOUIUN I BCEX
nojjep>kuBaeMbIx anroputmoB uHTepdeiic. Kmacc Context mnosb3yeTcss 3TUM

HHTCp(i)efICOM JJI1 BbI3OBAa KOHKPCTHOI'O aJI'OpUTMa, OIIPCACICHHOI'O B KIIACCC

ConcreteStrategy;
. ConcreteStrategy (SimpleCompositor, TeXCompositor,
ArrayCompositor) - KOHKpeTHas CTpaTerus - pealu3yeT ajropuTM,

UCTIONB3YIOMINM HHTEpdeiic, 00bABICHHBIN B Kilacce Strategy;

. Context (Composition) — KOHTEKCT - KOH(MUrypHUpYyeTCs OOBEKTOM
KJ1acca ConcreteStrategys;
- XPaHUT CCBUIKY Ha 00BEKT KJjlacca Strategy;

- MOXET OIpeesaTh UHTepdec, KOTOPBIM MO3BOJISET 00BEKTY Strategy MOJyYUTh
JIOCTYII K JAHHBIM KOHTEKCTA.
OTHoOIIEHUA

Knaccer Strategy u Context B3auMOACHCTBYIOT MJisi pead3aliid BbIOPAHHOTO

aJropurma. KonTekct Mmoxker nepeaaTrb CTparerum BCC H€O6XOI[I/IMI::I€ AJIrOPUTMY HAaHHBIC

B MOMEHT €ro BbI30Ba. BMECTO 3TOro KOHTEKCT MOKET MO3BOJIUTH O6paHIaTLC${ K CBOUM

OoIIcpanuAaAM B HYXHBIC MOMCHTEI, IICPCIaB CCBIIKY Ha CaMOIo cebs orcpanu:saM Kiacca

Strategy. KoHnTekcT nepeaapecyeT 3anpochl CBOMX KIMEHTOB 00BEKTYy-cTpareruu. OObBIYHO

KIIMEeHT co3naeT o0bekT ConcreteStrategy U mepenaeT ero KOHTEKCTY, MOCIeUero KIUEHT

<<06H_IaCTC5{>> HUCKJIIOUMTEIBHO ¢ KOHTeKCTOM. YacTo B PaCIOPsIKCHHUN KIIMCHTA HAXOOUTCA

HEeCcKoJIbKO KiaccoB ConcreteStrategy, KOTOPbIE OH MOXET BbIOUPATh.

Strategy: peaausanus

. Onpenenienue uHTepgeiicoB kiaaccoB Strategy u  Context.
Hurtepdeiicel kmaccoB Strategy m Context mMoryt oOecnednTh OOBEKTy Kiacca
ConcreteStrategy 3(p(eKTUBHBIN TOCTYII K JTFOOBIM IaHHBIM KOHTEKCTa, 1 HA00OpOT.
Hampumep, Context mepemaer AaHHbICE B BHUAC IapaMETPOB OIMEpalMsIM Kiacca

Strategy. OTo pa3pbIBaeT TECHYIO CBA3b MEXIAY KOHTEKCTOM M cTparteruei. [lpu
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ATOM HE UCKIIIOUYEHO, YTO KOHTEKCT Oy/IeT mepeiaBaTh JaHHBIC, KOTOPHIE CTPATETHH
HE HYXHBI. [[pyroii merosa - mepeaaTh KOHTEKCT B KaueCTBE apryMEHTa, B TaKOM
cily4ae cTpaTerusi OyJeT 3alpaiiiBaTh Y HETO JIaHHbIE, UJTU, HAllpUMEpP, COXPAHUTh
CCBUIKY Ha CBOM KOHTEKCT, TaK YTO MEpeaaBaTh BOOOIIE HUYEro He npuaerca. U B
TOM, ¥ B IPYTOM CIIy4asiXx CTpaTerusi MOXKET 3alpaliiBaTh TOJIbKO Ty HHPOPMAIIUIO,
KOTOpasi peajbHO HeoOxonuma. Ho Torga B KOHTEKCTE JOKEH OBITh OINpeJesieH
Oonee pa3BUTHIN HWHTEp(EHC K CBOMM MaHHBIM, YTO HECKOJBKO YCHUIIUBACT
CBSI3AHHOCTH KJIACCOB Strategy n Context. Kakoili moaxon JIydlle, 3aBUCHUT OT
KOHKPETHOTO aJITOPUTMa M TPeOOBaHUH, KOTOPBIE OH MIPEIBSBIISACT K JTAHHBIM.

. Crparerum kak  mapaMerpbl mabdmona. B C++ s
KOH(UTypUpOBaHUs KJlacca CTpaTerueil MOMHO HCIOJIb30BaTh IMAOJOHBI. DTOT
crioco0 XOpolil, TOJIBKO €CIU CTpaTerusi ONpeaeisieTCsl Ha dTare KOMIUISIUA U €€
HE HYKHO MEHSATh BO BpEMsl BBHINOJHEHUA. Torja KOH(MUTypUpPYEeMbIid Kiacc
(manpumep, Context) onpenensieTcs B BUE 11a0JI0HA, 1 KOTOPOTO Kiacc Strategy
ABJISIETCA MapamMeTpoM. 3aTeM ATOT KJIacC KOHPUTYpUpYyeTCs KiaaccoMm Strategy B
MOMEHT  MHCTaHIMpoBaHusA. [Ipu  ucmonb3oBaHWM  IIA0JOHOB  OTMAAAET
HEOOXOJMMOCTh B a0CTPaKTHOM KJlacce JJIsi omnpeneneHus uHtepdeiica Strategy.
Kpome TOro, mepemaua crpatermu B BHUAEC MapaMerpa ImabioHA TMO3BOJISAET
CTaTUYECKU CBSI3aTh CTPATETHMI0 C KOHTEKCTOM, BCJIEIACTBHE YErO IMOBBIIIACTCA
3¢ (HEKTUBHOCTH TPOTPAMMBI.

. O0bekThI-cTpaTerum MOKHO He 3ajgaBarb. Kiacc Context
paspeliaercsi ynpoCcTUTh, €CIU JJIi HEr0 OTCYTCTBHME Kako Obl TO HHM OBLIO
cTpaTeruu siBysgetcs Hopmoil. [Ipexae uem oOpamatbest K 00bEKTy Strategy, 00bEKT
Context mpoBepsieT Hanmu4ue ctpareruu. Ecim nma, To paboTa mpomoipKaeTcs Kak
OOBIYHO, B TIPOTUBHOM CJydyae KOHTEKCT peaJn3yeT HEKOe TOBEJEHUE TIO0
yMoJ4aHuto. JIOCTOMHCTBO TakOro MOJXO0Ja B TOM, YTO KJIMEHTaM BOOOIIE HE
HY>)KHO HMMEThb JIeJI0 CO CTpaTerusiMh, €ClIM WX YCTPAauBaeT IOBEJICHHE IO
YMOJTYaHUIO.

IIpumenenue B Java API
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[Taker java.util.zip comepXUT HEKOTOPBIE KJIAcChl, KOTOPHIE HCIONb3YIOT MIA0I0H
Strategy. O06¢ wmacca — CheckedInputStream u CheckedOutputStream — HCIIONB3YIOT

mabsioH Strategy 11t BBIYUCICHUS] KOHTPOJIBHBIX CYMM JJII0aHTOBBIX TOTOKOB.

[IarTrepH Template Method

Ha3Banmne u kiaaccuuxanus oopazua

[[TaGi0HHBIN METOJ — MATTEPH MOBEJACHUS KJIACCOB.

Hasnauenue

[11a610HHBIA METOJ OIpEAesieT OCHOBY aIrOpUTMa M IIO3BOJISET IOJKIAccam
NEPEOTPEAECIUTh HEKOTOPBIE Ark AJITOPUTMA, HE U3MEHSISI €T0 CTPYKTYPY B LIETIOM.

Template Method: moTuBanust

PaccMoTpuM Kapkac TNpUIIOKEHHs, B KOTOPOM HMEIOTCS Kiacchl Application u
Document. Kmacc Application oTBe4aeT 3a OTKpBITHE CYIIECTBYIOIIUX JOKYMEHTOB,
XpaHALMXCcA BO BHELIHEM (Qopmate, HanpuMep B Buae Qaitna. O0bekT kinacca Document
IPeACTaBISIET UHPOPMALIMIO TOKYMEHTA MTOCJIE €0 MPOYTEeHUs U3 (aiia.

[TpunoxxkeHus, NOCTpOEHHbIE Ha 0a3e 3TOro Kapkaca, MOTyT MOPOXKJIATh MOJKIACCHI
or kinaccoB Application u Document, oTBeyarouyie KOHKPETHBIM MOTPEOHOCTSIM.

Hanpumep, rpaduueckuii pemakTop omnpeaenuT noakiaacckl DrawApplication u

DrawDocument, a snekrponHas Ttabnuua — mnojkiaccsl Spreadsheet Application u
SpreadsheetDocument.

Document Application

0.*
+AddDacument(}

:g?ﬁ& H+Openm¢:umnl{}

+Closal) +docs  rDoCreateDocument)

+DoRead() +CanOpenDocument)

+About ToOpenDocument()

|M3'Ducument $

Application
e ———=
+DoRead() _tDeCreateDocurmenti)
|\_\ +CanOpenDocumeant()
retum new MyDocument hbout! cOpenbocument()
Pucynox 47
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B aOcTtpakTHOM Kitacce Application onpeneneH alropuT™M OTKPBITUS U CYUThIBAaHUS
nokymeHTa B onepauuu OpenDocument.

Omnepamust OpenDocument ormpezensieT Bce IIard OTKPbITUS JoKyMeHTa. OHa
IIPOBEPSET, MOKHO JIM OTKPBITh JOKYMEHT, CO3JaeT 00BEKT Kinacca Document, 1o0aBiser
€ro K Habopy JIOKYMEHTOB U CUYUTHIBACT IOKYMEHT U3 (haiiia.

Omnepamio Buaa OpenDocument Mbl OyJleM Has3bIBaTh HIAO0JOHHBIM METOJIOM,
ONMCHIBAIOIIUM aJTOPUTM B TEPMHUHAX aOCTPAKTHBIX OIEpaluii, KOTOPHIE 3aMEIICHbI B
nojKjIaccax HJisi MOJydeHus HykHoro mnoBeaeHus. [loakmaccel kimacca Appl icat ion
BBIIIOJIHAIOT TPOBEPKY BO3MOKHOCTH OTKpbITHS (CanOpenDocument) W co3maHus
nokymeHTa (DoCreateDocument). ITogkmnaccer knacca Document CUMTBHIBAIOT JTOKYMEHT
(DoRead). IllabnoHHBI MeTON oOMpeneNseT TaKkkKe ONEepalrio, KOTOopas IMO3BOJSET
noakiaccam Application moJiyduTh MHPOPMAIIUIO O TOM, YTO JIOKYMEHT BOT-BOT OyJeT
oTKpBIT (AboutToOpenDocument). Omnpenensis HEKOTOPbIE Al aJITOPUTMa ¢ MTOMOIIBIO
aOCTpakTHBIX oOIepaluii, mabJIoOHHBIH METOJ (PUKCHUPYET HX IOCIENOBATEIbHOCTh, HO
MO3BOJISIET PEeAIM30BaTh UX B MOJAKIaccax KiaccoB Application u Document.

Template Method: npumennMocTs

[laTrTepH 11a0JOHHBIA METOJ CIAEAYET UCIIOIb30BATh:

. YToObl OAHOKPATHO MCIIONB30BaTh MHBAapPHUAHTHBIE YAaCTH aJITrOpPUTMA,
OCTAaBJISIS PEATU3ALMIO U3MEHSIOLIETOCs TOBEEHUS HA YCMOTPEHHUE NOJIKJIACCOB;

. Korzaa Hy>KHO BBIWIEHHUTH U JOKAJIU30BaTh B OJJHOM KJIacCe MOBEJICHUE,
oOmiee sl BCEX TOJKIIACCOB, NMa0bl W30exkaTh AyOnupoBaHus koma. CHagana
UACHTUULIUPYIOTCS Pa3iuydMsl B CYIIECTBYIOIIEM KOJE, a 3aTEM OHMU BBIHOCATCA B
OTIEJbHBIE ONepalud. B KOHEYHOM HTOre pasziudyaromuecs (parMeHTbl Koja
3aMEHAIOTCS IAOJOHHBIM METOIOM, U3 KOTOPOTO BBI3BIBAIOTCS HOBBIE ONEpaIUH;

. Jlng ynpaBiieHUsT pPacIIMPEHUSIMHU TTOJAKIACCOB. MOXKHO OIPENEIUTD
m1a0JOHHBIM METOX TakK, 4YTO OH OyIeT BbI3BIBATh OINEPAlUU-3aLEIKH B
OINPEJENCHHBIX TOYKAX, Pa3PEIINB TEM CAMBIM PACIIMPEHUE TOJIBKO B 3THUX TOUYKAX.

Template Method: cTtpykrypa
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AbstractClass

PrimitiveOperation1()

+TemplateMethod ()= 1T—1 ..
+PrimitiveQperation 1() PrimitiveOperation2()
=PrimitiveCperation2()

JaY

ConcreteClass

+PrimitiveOperation1()
+PrimitiveOperation2()

Pucynoxk 48

Y4yacTHUKH

. AbstractClass (Application) - aOGcTpakTHBIM Kiacc - OmIpenemseT
aOCTpaKTHbIC NMPUMUTHBHBIC OMNEpallMy, 3aMeIlaeMble B KOHKPETHBIX MOJAKIaccax
JUISL  pealu3ali  IIaroB  ajiropuTMa ¢  peaju3yeT MIaOJOHHBIA  METO],
onpenenstommi ckener aaropurma. [labnoHHbIE METO BBI3bIBAET NPUMHUTHBHbBIC
omepalnu, a TaKKe olepaln, ornpeaeiacHHbie B kinacce AbstractClass wim B 1pyrux
00BEKTaX;

. ConcreteClass (MyApplication) - KOHKpETHBII KJacC - pean3yer
MPUMHUTUBHBIE OIEpaIlH, BBHIMOIHSIOMINE IIATH aJTOPUTMa CIOCOOOM, KOTOPBIN
3aBUCHUT OT MOJIKJIAcca.

OTHOLIEHUHA

ConcreteClass mpenmnonaraer, 4YTO HMHBapUaHTHbIC Iarud ajaropurMa OyayT
BhITIOTHEHBI B AbstractClass.

Template Method: peanusanus

. Ucnoan3oBanne koHTpoas pocryna B C++. B 3TOoM sA3bIKe
NPUMHUTUBHBIE OMEpalii, KOTOPbIE BBI3BIBAET IMAOJOHHBI METOJ, MOXKHO
OOBSBUTH 3AIUINEHHBIMU WieHaMH. Torja rapaHTHpyeTcs, YTO BBI3bIBATH HX
CMOXET TOJIbKO caM IIa0JoHHbIA MeTon. IIpuMUTHBHBIE omepanuu, KOTOpble
00s13aTEIPHO HYXKHO 3aMelaTh, OOBSIBISIOTCS KaK YHMCTO BUPTYaIbHBIC (YHKIIHH.
CaMm mIa0NOHHBIA METOJA 3aMelaTh HE HaJgo, TaK 4YTO €ro MOXKHO CHeNlaTh
HEBUPTYaAJIbHON (DYHKIIHEH-UIeHOM;

. CokpalieHue 4ucjia NPUMUTHBHBIX onepanuii. BaxHol 1enb10 npu

IMPOCKTUPOBAHUU I1a0JTOHHBIX MCTOAOB ABJISICTCA BCEMCPHOC COKpAIICHUC YHCIIA
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IPUMUTUBHBIX OIEpalHii, KOTOpbIE MOJKHBI ObITh 3aMEIIeHbl B MOJKIaccax. Uem
Oonpuie  omepauuid  HYXHO 3aMellaTh, TE€M YTOMUTEIbHEE  CTAHOBUTCS
IIPOTPaMMHUPOBAHUE KIIMEHTA;

. Cornamenue 00 uMeHax. BoigenuTs onepaiu, KOTOpble HEOOXOIUMO
3aMECTUTh, MOXXHO IyT€M J00aBJIEHUS K HMX HMEHaM HEKOTOporo Impedukca.
Hampumep, B kapkace MacApp 115 npuiioskeHuit Ha tuiargopme Macintosh nmena

1a0JIOHHBIX METOJI0B HaunHatoTcs ¢ npedukca Do: DoCreateDocument, DoRead u

T.1.

[laTTepH Visitor

Ha3panue n knaccupukanus odopasua

[ToceTurtenb — naTTepH NOBEACHUS KJIACCOB.

Ha3znauyeHnue

OnuchIBaeT oOIepaluro, BBIIOIHIEMYIO C KaXJAbIM OOBEKTOM U3 HEKOTOPOM
CTPYKTYypbl. [1aTTepH moceTuTesb MO3BOISET ONMPEACIUTh HOBYIO ONEpaIuio, HE U3MEHSIS
KJIACChI 3TUX OOBEKTOB.

Visitor: moTuBanus

PaccmMoTpyM  KOMIUIATOP, KOTOPBIM  MpPEACTaBIsSCT TMporpaMMmy B BHUJIE
a0CTPaKTHOTO CHUHTAKCHMYECKOTO JepeBa. Haj TakumMu AepeBbsiIMU OH JTOJDKEH BBITIONHSATH
OTICpAllNA «CTAaTHYECKOTO CEMAaHTHYECKOTO» aHain3a, HalpuMep IMPOBEPSATh, YTO BCE
nepeMeHHble omnpeneneHbl. Ele eMy HyKHO TeHEepUpoBaTh KOJA. AHAIOTMYHO MOXKHO
OBLJIO OBl OMPEACIUTh OTEePAlMh KOHTPOJS THUIOB, ONTHUMH3ALMUA KOJA, aHAIN3a MOTOKa
BBITIOJTHEHUS, TIPOBEPKU TOTO, YTO KAXKJIOW MEPEeMEHHOM OBLJIO MPUCBOCHO KOHKPETHOE
3HaUYECHHWE Tepell TMEepBbIM UCIOJNb30BaHWEM, U T.Ja. bonee Toro, abcTpakTHbBIE
CUHTAKCUYECKUE JIEPEBbS MOTJIM Obl CIYXKHTh JJIi KpPacuBOW MedaTH MPOTPaMMBbI,
PECTPYKTYpPUPOBAHUS KOJAa U BBIUMCICHUSI PA3IUYHBIX METPUK mporpamMmel. B
OONMBIIMHCTBE TaKWX OMEparil  y3/ibl  JIepeBa, MPEACTABISIIONIUE  OMEPATOPHI
MIpUCBaMBaHUsl, CJICAYET pacCMaTPUBATh UHAYUE, YEM Y3JIbI, TPEACTABIISIONINE TIEPEMEHHbBIC

u apudmMernyeckue BoIpaxkeHus. [loaToMy onun kmacc OyAeT co3maH AJisi ONEpPaTopoB.
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NpUCBaUBAHMS, JPYTOM - JUIsl JOCTyHa K MEpEeMEHHBIM, TPETUH - Ui apu(PpMETHUECCKUX

BbIpakeHUI U T.1. Habop KiaccoB y3710B, KOHEUHO, 3aBUCUT OT KOMITMJIMPYEMOIO S3bIKa,

HO HC OYCHb CHJIBHO.

Node

+TypeCheack])
+GenerateCode()
+PretiyPrint()

AN

VariableNode

lAssignmentNode

+TypeCheck()
+GenerateCode()

+PrattyPrint]y

[+ TypeCheck)
+GEenarateCodel)

+PrattyPrint])

Pucynok 49
Ha mnpexacraBieHHoil auarpaMme TIOKa3aHa YacTh wHepapxuu kiaccoB Node.

[IpoGnema 371ech B TOM, UTO €CJIM PACKHIATh BCE ONEpallMy 10 KJIaccaM pa3InyHbIX y3JI0B,
TO MOJIyYUTCSI CUCTEMA, KOTOPYIO TPYIHO IOHATH, CONPOBOXKAATh U U3MEHATH. Bpsaa nu
KTO-HUOY/b pa30epeTcsi B IpOrpaMMe, €ClId KOJI, OTBEUYAIOIIUI 3a TPOBEPKY THUIOB, OyAET
IEpEMEIIAH C KOJOM, PEAIU3YIOIINM KPACUBYIO NI€YaTh WIM aHAJIN3 ITOTOKA BBITOJTHEHUS.
Kpome Toro, ngoGapieHue 1000 HOBOM omepanuu moTpedyeT NEepeKOMIUISIMN BCEX
KjaccoB. ONTUMaNbHBIA BAPUAHT - HAJIUYKME BO3MOXKHOCTH J00aBJATH ONEpaluu IO
OTHEIBPHOCTH W OTCYTCTBHUE 3aBUCHMOCTH KJIACCOB Y3JI0B OT NPUMEHSEMBIX K HUM
OIepaIui.

U toro, u 1pyroro MOxHoO TO0OUTHCS, €CJIM MOMECTUTH B3aUMOCBSI3aHHBIE OIlEpalluu
U3 KaXJO0ro Kjacca B OT/AENbHBIN 00BEKT, Ha3bIBAEMBI TIOCETUTENIEM, U TepeaaBaTh €ro
a7eMeHTaM aOCTPaKTHOIO CHHTAaKCHMYECKOro nepeBa mo mepe obOxonaa. llpunumas>>
ITOCETUTEIS, DJIEMEHT ITOCBUIAET EMY 3aIIPOC, B KOTOPOM COJIEPKUTCS, B YACTHOCTH, KIIaccC
anemenTa. KpoMme Toro, B 3ampoce NpUCYTCTBYET B BHUJE apryMEHTa M CaM DJIEMEHT.
[locernuTtento B TaHHOW CUTyalld MPEACTOUT BBINOJHHUTH ONEPALMIO HAJ JJIEMEHTOM, TY
caMmyto, KOTOpasi HaBepHSKa HaX0ujIach ObI B KJIacCe DJIEMEHTA.

Hamnpumep, KoMOuiisiTop, KOTOPBIM HE HCTIOIB3YET TOCETUTENCH, MOT ObI IPOBEPUTH
TUI TpoLeayphl, Bei3BaB onepannio TypeCheck s npencrapisitoniero ee abCTpakTHOTO
CHUHTaKcH4ecKkoro naepeBa. Kaxiplii y3enm nepeBa JOKEH ObUT peanu30BaTh OIEparfio
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TypeCheck myTeM peKypCMBHOIO BbI30Ba €€ XK€ [JIsI CBOMX KOMIIOHEHTOB (CM.
NPUBEACHHYIO BBIIIE AWarpaMMy KiaccoB). Ecim ke KOMOWISATOP TPOBEPSET THII
IpOLETypbl MOCPEACTBOM IOCETUTENICH, TO €My JOCTaTOYHO CO3JaTh OOBEKT Kiacca
TypeCheckingVisitor u BbI3BaTh 17151 AepeBa orepaiuio Accept, mepeaaB €l 3ToT 00BEKT B
KauecTBe aprymenTa. Kaxapiii y3en nomkeH OblT peann3oBaTh Accept myTeM oOpalieHus
K TIOCETHUTEIIIO: y3€J, COOTBETCTBYIOIINI ONepaTopy MpHCBAauBaHUsI, BHI3BIBAET OINEPAIUIO
nocetutenss Visit Assignment, a y3es, CChUIAIOIIMKCS HAa TEPEMEHHYIO, - OIEpPaIUIo
VisitVariableRef erence. To, uto panbme Obuto omeparueir TypeCheck B kiacce
AssignmentNode, ctano onepanueit VisitAssignment B kiacce TypeChecking Visitor.

UToOBl MOCETUTETN MOTJIM 3aHUMAThCs HE TOJIBKO TIPOBEPKOM THIIOB, HaM
HeoOxomuMm abcTpakTHbI Kiacc Nodevisitor, — BISIOMUNACA POAUTENIEM JUIsI BCEX
MOCETUTENIE CUHTaKCHYecKoro jaepeBa. llpuioskeHne, KOTOpPOMY HYXHO BBIYHCIISATH
METPUKUA MPOrpaMMmbl, omnpeaenuyio Obl HOoBble Tojkiacckl Nodevisitor, Tak 4TO HaM He
OPUILIOCH Obl OOABIATH 3aBUCSALIMN OT MPUIIOKEHUS] KOJl B Kiacchl y3ioB. llaTTepH
MIOCETUTENIb MHKAIICYTMPYET OINEpalliy, BBITOJHICMbIC Ha KaXI0H (aze KOMIUISAIUH, B
KJjacce Visitor, acCOIMMPOBAHHOM C 3TOU (pazoil.

[IpuMeHsIa naTTepH MOCETUTENb, Bbl ONPEAEIISIETE IBE UEPAPXUU KIIACCOB: OHY IS
AJIEMEHTOB, HaJ[ KOTOPHIMU BBITIONIHSIETCS omneparus (uepapxus Node), a Ipyryro — s
MOCETUTENICH, OMUCHIBAIONIUX TE OMEpPalliH, KOTOPHIC BBIMOJIHSIIOTCS Haa 3JIEMEHTaMU
(uepapxust NodeVisitor). HoBass onepanusi co3maercss myrem Jo0OaBlieHHs MOJKIAacca B
UEepapxuio KiaccoB moceruteneil. J[o Tex mop moka TpaMMmaTHKa S3bIKa OCTAETCS
MOCTOSIHHOM (TO ecTh He J00aBJSIIOTCS  HOBbIe mojkiaccekl  Node), HOBYIO
(GYHKUHOHAIBHOCTh MOXHO TIOJIYYHTh IYyTEM OIpPEAENICHUS HOBBIX IIOJIKJIACCOB

NodeVisitor.
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MadaVisitor

+HisitAssignmentiin Assignmentiode)
+WisitvariableRef(in VariableModa)

[ - |
TypaCheckingVisitor CodaGeneratorVisitor
Y isitAssignment(in AssignmentMode)|  [FVisitAssignmentiin AssignmentMade)
W sitVarableRef(in VariablaMade) +HisitVariableRaf(in VariablaMode)
Program Node
Ko—————
1 0. [rAcceptin NodeVisitor)
| = ]
AssignmentNode VariableRefNode
tf-.-::c;epl[in v MadeVisitor) +Accapl(in v ModeVisitor)
= b
v-=VisitAssignment(this) v->VisitVariableRef| fhis)
Pucynox 50

Visitor: npumMmeHnMocTh
Hcnonw3yiiTe naTTepH NOCETUTEINb, KOTAA:

. B ctpykType mpUCYTCTBYIOT 0OBEKTHI MHOTHX KJIACCOB C Pa3IMYHBIMU
uHTep(deiicaMu W Bbl XOTUTE BBITIOJHATH HAJ HUMU ONEpalluy, 3aBUCAILIAE OT
KOHKPETHBIX KJIACCOB;

. Han oObexktamu, BXOJSIIMMHU B COCTaB CTPYKTYPBI, HAJO BBINOIHIThH
pa3sHoOOpa3Hble, HE CBS3aHHBIE MEXIYy COOOM omepaliui U Bbl HE XOTHUTE
«3aCOpATh» KIACCHI TaKUMH oneparusMu. [loceTuTenb Mo3BojigeT OOBEIUHUTH
POACTBEHHBIC OIEpalyy, MOMECTUB UX B OJIUH Kiacc. Eciu cTpykTypa 0OBEKTOB
SBJISIETCS OOIICH JI1 HECKOJIBKUX MPUIIOKEHUHN, TO MATTEPH MOCETUTENH MO3BOJIUT
B KaXJ10€ MPUJIOKEHUE BKIIFOUUTH TOJIBKO OTHOCAILIMECS K HEMY OIEpaliy;

. Kiaccrl, ycranaBnuBaroiye CTpyKTypy OOBbEKTOB, U3MEHSIIOTCS PEIIKO,
HO HOBBIE OTIEpAIMK HAJ 3TON CTPYKTypo# nobamistorcs vacto. [Ipu m3aMeHeHnn
KJIACCOB, TIPEJACTABICHHBIX B CTPYKType, HYXKHO OyJeT TepeonpeenTh
uHTep(deicel Bcex MoCeTUTENEH, a TO MOXKET BbI3BaTh 3aTpyaHeHus. [TloaToMy eciu
KJIACChl MEHSAIOTCS TOCTATOYHO YacTO, TO, BEPOSITHO, JIyUIIEe ONPEACIUTh ONEPALIUU

IpsAMO B HUX.
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Visitor: cTpykrypa

Client Visitor

+WisitConcreteElementAlin ConcreteElementA,)
+HisitConcreteElementBiin ConcreteElemenis)

JAY
I |

ConcrateVisitor ConcrateVisitor2

+isitConcreteElementafin ConcrateElemeantd)| [+VisliConcreteElamentAlin ConcrateElameantA)
+\isitConcretaElemeantB(in ConcreteElemantB)| |[+VisitConcreteElementB(in ConcreteElemeantB)

qf Element

ObjectStructure v-=VisilConcreteE lementB(this)

0.*  [tAccept(in Visitor)
AN i
| 1
ConcreteElementA | | ConcretéElementB

I
ThAcceplin v : Visitor)] [FAcceptin v Visitor)

T

v->VisitConcreteE lementa(this)

+OperationA() +parationBi)
Pucynox 51
YyacTHUKH
. Visitor (NodeVisitor) — nocetutens - 00bsABIsACT onepalyio Visit s

kaxaoro kiacca ConcreteElement B ctpykType 00bekTOB. IMst M curHaTypa 3Toi
ornepauuy UACHTUPUIUPYIOT KJIacC, KOTOPBII MOChUIAET MOCETUTENIO 3anpoc Visit.
DTO0 MO3BOJIET TOCETUTEIIO OMPENIETUTh, JIEMEHT KaKOro KOHKPETHOTO KJlacca OH
nocemiaer. Brnages Takod wuHdOpManMel, MOCETUTENIb MOXET oOpaimaTbcs K
AJIEMEHTY HaIPSAMYIO uepe3 ero HHTepgeiic;

. Concrete Visitor (TypeCheckingVisitor) - KOHKpEeTHBIN TOCETUTEND -
peanu3yeT Bce omnepaiuu, oObsBIEHHbIE B Kiacce Visitor. Kaxnmas omneparus
peanu3yeT (pparMeHT aJrOpuTMa, OMPEIEICHHOTO JUIsl KJIacca COOTBETCTBYIOIIETO
oOwvekta B cTpykType. Kmacc ConcreteVisitor mpenocTaBisieT KOHTEKCT JJISE 3TOTO
AITOPUTMA U COXpaHSET €ro JIOKaIbHOE COCTOsSHHE. YacTo B ATOM COCTOSIHUU
AKKyMYJIUPYIOTCS pE3YbTaThI, MOTYYEHHBIE B MPOIECCe 00X0/1a CTPYKTYPHI;

. Element (Node) — snemeHT - onpenensier onepainuio Accept, Kotopas

IMPUHUMACT IMOCCTUTCIIA B KAYCCTBC apryMCHTA,
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. ConcreteElement (AssignmentNode, VariableRefNode) —
KOHKPETHBIN 3JIEMEHT - pean3yeT onepanuio Accept, MPUHUMAIONIYIO TTOCETUTEIIS
KaK apryMCHT;

. ObjectStructure (Program) - cTpykrypa OOBEKTOB - MOXKET
TIEPCUNCITUTD CBOH DJIEMEHTHI,
-  MOXET TPEAOCTaBUTh IIOCETHTEII0O BBICOKOYPOBHEBBIM HMHTEpderc s
ITOCCICHUS CBOHX HJICMEHTOB;
- MOXET OBITh KaK COCTaBHBIM OOBEKTOM (CM. IMATTEpH KOMIIOHOBIIUK), TaK H
KOHHCKHHeﬁ, HaHpI/IMep CIIMCKOM HJIX MHOXXCCTBOM.

OTHomIeHUs

KJII/IGHT, I/ICHOJIB?;YIOHII/Iﬁ IMaTTCPpH IIOCCTUTCIIb, OJOJIKCH CO344aTh 00BEKT KJ1acca

ConcreteVisitor, azareM OOOWTH BCIO CTPYKTYpy, MOCETUB KaxAblidi ee 3iemeHT. llpu

ITOCCIICHNN 3JICMCHTA HOCHGIIHI/Iﬁ BBI3BIBACT OIICPAIINIO ITOCCTHUTCIIA, COOTBCTCTBYIOIIYIO

CBOCMY KJIAaCCy. DneMeHT nepeaacT ATOM orcpanuun ce0s B KadecTBe 4AprymcCcHTa, YTOOBI

INOCETUTCIIb MOI' IIpH H€O6XOI[I/IMOCTI/I MMOJYYHUTh JOCTYIl K €TI0 COCTOSHHIO. Ha

HpGIICTaBHGHHOﬁ AuarpaMme BSaHMOIIGﬁCTBHﬁ IIOKa3aHbl OTHOLICHUSA MCIKIAY O6’bCKTOM,

CTPYKTYpPOU, MOCETUTEIIEM U ABYMSI JJIEMECHTAMH.

Visitor: pe3yabraThl

. Ynpouaer 1o6aBiaeHne HOBbIX onepanuii. C MoMOIIbIO TOCETUTENEN
JIETKO J100aBJATh ONEpalluu, 3aBUCSIIUE OT KOMIIOHEHTOB CJIOKHBIX 00BEKTOB. JIist
OTIpEJICICHUs] HOBOM OIepaliii HaJl CTPYKTYpOoW OOBEKTOB JOCTATOYHO MPOCTO
BBECTH HOBOTO nocetutelis. HanpoTtus, ecin (GyHKIIMOHATBLHOCTD pacnipe/iesieHa 1o
HECKOJIbKUM KJIaccam, TO JUIsl ONpeAesiCHUsT HOBOUM omepanuu NpuaeTcs U3MEHUTD
KaXbI KJIacc;

. O0benuHsieT POACTBEHHbIC ONEPALMM U OTCEKAeT Te, KOTOPbIe He
HMEKT K HUM OTHOWIeHHsl. POJICTBEHHOE TMOBEEHHE HE PA3HOCUTCS O BCEM
KJlaccaM, TPHUCYTCTBYIOIIUM B CTPYKType OOBEKTOB, OHO JIOKAJIU30BaHO B
nocetutenie. He cBsizaHHble Apyr C ApyroM (QYHKIIMH paclpeiesstoTcss IIo

OTJENBbHBIM TMOJKJIaccaM Kjacca Visitor. OTO CIOCOOCTBYET YIPOILIEHUIO Kak
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KJIACCOB, OMPEACIISIIONIUX 3JIEMEHThI, TaK U aJTOPUTMOB, MHKAICYJIUPOBAHHBIX B
noceTutensax. Bece oTHoCsIIMECS K alTOPUTMY CTPYKTYPBI TaHHBIX MOKHO CKPBITh B
MOCETUTEIIE;

. Job6aBiaenue HOBbIX KJjaaccoB ConcreteElement 3atpynHeHo.
[laTTepH moceTuTeNh YCIOXKHSIET 100aBIeHNE HOBBIX MOJKIIaccoB kiacca Element.
Kaxxplii HOBBIM KOHKPETHBIM 3JIEMEHT TpeOyeT OOBSBICHUS HOBOW aOCTpaKTHOM
omepaluu B Kiacce Visitor, KOTOPYIO HYXHO peaau3oBaTh B KaXJOM U3
cymectByromux kinaccoB ConcreteVis itor. MHorga OOJIBIIMHCTBO KOHKPETHBIX
MOCETUTENIE MOTYT YHACJEAOBAaTh ONEPAIMIO IO YMOJYAHUIO, IPEIOCTABISEMYIO
KJ1accoM Visitor, 4To CKOpee MCKII0UEHHEe, yeM npaBuiio. [loatoMy npu pemienuu
BOIIPOCA O TOM, CTOMT JIM UCIOJIb30BATh NATTEPH MOCETUTENb, HYKHO IIPEXKIE BCETO
MOCMOTPETh, UTO OYAET U3MEHSThCA 4Yallle: alfOPUTM, IPUMEHSIEMBIN K 00BhEeKTam
CTPYKTYpPBl, WJIU KJIAacChl OOBEKTOB, COCTABJISAIONIUX OTy CTPYKTypy. Bmoine
BEPOSITHO, YTO COIPOBOXKIATh HEPAPXUIO0 Ki1accoB Visitor OyJeT HeJeTKo, €CiH
HoBble Kilacchl ConcreteElement moOainsitoTcs yacto. B Takux ciywasx mpoie
ONPENIECNIUTh ONEPALMH MPSMO B KJIaccax, MPEJACTABICHHBIX B CTPYKType. Ecin xe
uepapxusi kjaccoB Element crabuiibHa, HO TOCTOSIHHO paciIupsieTcs Ha0op
orepanuii Wiu MOAUPUIIUPYIOTCS aJITOPUTMBI, TO MATTEPH MOCETUTENH MOMOMXKET
Jy4IIle YIpaBisiTh TAKUMH U3MEHECHUSIMHU;

. IMocemenne pa3aM4HbIX Hepapxuii KjiaaccoB. HMrepatop  mMoxer
mocemniaTh 00bEKTHI CTPYKTYPHI TI0 Mepe € 00X0/1a, BBI3bIBAs ONEpali 00BEKTOB.
Ho utepatop He cnocoOeH paboTath CO CTPYKTYpaMH, COCTOSIIIUMU U3 OOBEKTOB
Pa3HBIX TUIOB. Y IOCETUTEINSI TAKUX OTPAHUYEHUM HET. EMy pa3pelieHo nocemarb
OOBEKTHI, HE HMEIIIHNE OOIIero pPOIUTENHCKOTO Kiacca. B wmHTepdeiic kiacca
Visitor MOXHO 100aBUTH OTEPALNH JJIsI OOBEKTOB JIFOOOTO THIIA.

. AKKyMyJupoBaHue cocTosinusd. [loceTnTenn MOryT akkyMyaupoOBaTh
uHOOPMAITUI0O O COCTOSIHUM TPU TOCEIIEHHH OOBEKTOB CTPYKTyphl. Ecnu He

HCIIOJB30BaTh JTOT MHATTEPH, COCTOAHHUC TIPHUACTCA ICpEaaBaTb B  BHUIC
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JIOTIOJIHUTEIBHBIX apTYMEHTOB OIEpallfii, BBIMOIHSAIOMUX 00XOMA, WM XPaHHUTHh B
TI100aBHBIX TIEPEMEHHBIX;

. Hapymenue HHKANCYJISIMH. [Ipumenenue MOCETUTENIEN
nojpazymeBaet, 4to y kiacca ConcreteElement noctatouHo pa3BuThIid HHTEpdEiic
JUISL TOTO, YTOOBI TIOCETUTENIN MOIJIM CIIPaBUTHCS €O cBoel pabotoil. [loaTtomy npu
UCIIOJIb30BAaHUM JTaHHOTO MAaTTepHAa MPUXOAUTCS IPENOCTABIATH OTKPBITHIC
ornepauuy sl AOCTyla K BHYTPEHHEMY COCTOSIHHUIO RJIEMEHTOB, YTO CTABUT MOJ

yIpO3y UHKAICYIISIIHIO.

[IarTepH Model-View-Controller(MVC).

[IpeacraBeTe MP3 mnpowurpeiBarens, Harnpumep iTunes. WHTepdelic mporpaMmbl
UCIIOJIB3YETCs ISl TOOABIEHUS HOBBIX TIECEH, YIIPABJICHUS CIIMCKAMK BOCIIPOU3BEICHUS U
T.1. [IpourpsiBaTens BeAeT 0a3y JaHHBIX C Ha3BaHUSIMU M HHpOpMaIuMend O TMECHSIX U
BOCITPOU3BOJIUT UX, TPUYEM B MIPOIIECCE BOCTIPOU3BEICHUSI TI0JIb30BATEILCKUI HHTEPdEIc
MOCTOSIHHO OOHOBJISIETCS: B HEM BBIBOJMUTCS HA3BAHUE TEKYIIEH TMECHU, TMO3UIIUS
BOCHPOM3BEACHUsI W T.A. B OCHOBE »3TOM MOZEnu 3alIoKEeH marrepH Moaenb-
[Ipencrasnenne-Konrpomiep. Bol BuguTe kak oOHOBisieTcss uHpopManus (Ha3BaHHE U
T.J.) ¥ CHBIIIATe, Kak oOHa BochnpousBoautcs. IlpencraBienne OOHOBISIETCS
aBTOMaTHYEeCKU. Bl XOTHUTE BOCIPOM3BECTH TECHIO U paboTaere ¢ uHrepdeiicomM, a Balu
JNEUCTBUS TEPENAOTCA KOHTpoJuiepy. KOHTpoiuiep BBINOJHSAET ONEpAalMid C MOJEIIBIO,
«IIPUKa3bIBACT» MOJEIM HAyaTh BOCIPOU3BEACHUE IECHU. Moaenb COIEPKUT BCHO
uH(OPMAITUIO COCTOSIHUS, JaHHBIC W JIOTUKY MPHUIIOKEHHUS, HEOOXOAUMBIC ISl BEICHUS
0a3bl JaHHBIX U BocnpousBenaeHus MP3 ¢aiiioB. Mojens onopemaeT npeacTaBieHue 00

N3MCHCHHNHU COCTOSHMS.

1 [Ipencrasnenue )
3
Kontpomnep 4 »| Moznens
5
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Pucynox 52

Kontpouiep. Ilomyudaer naHHbie, BBOAMMBIE IOJB30BATENEM M OINPEACISET UX
CMBICJT JUISI MOJIEIIH.

Mopeab. XpaHut Bce AaHHbIE, HHOOPMALIUIO COCTOSHUSL M JIOTUKY MPUIOKCHHS.
Ona He 3HaeT O CYIIECTBOBAHMM MPEICTABICHUS UKOHTPOJUIEpA, XOTS U MPEIOCTaBISIET
uHTEeppeic s TOJYyYCHMS/U3MEHEHHsS] COCTOSIHUS,a TaKKEe MOXKET OTIPaBIISATh
OTMOBEIIECHHS 00 U3MEHEHHSIX COCTOSIHUS HAOJF01aTeIsIM.

IIpeacraBiaenue. Ormpeaenser mpeacTaBlIeHUEe MoOJAEIU  (TMOJIb30BATEIbCKUIMA
untepdeiic). Kak mpaBuio, mpeicCTaBlIeHHWE MOMYy4YaeT COCTOSHUE W JIaHHBIC IS
OTOOpaKEHHSI HEMOCPEACTBEHHO OT MOJIEIH.

1 — ITonp30Barenp B3aMMOJEUCTBYET C MOJENbIO. IIpencTaBienne — «OKHO», 4epes
KOTOpOE€ TMO0Jb30BaTelb BOCIHpUHUMAaeT Mojenab. Korga Bbl JenaeTe  4YTO-TO €
IIPEICTABICHUEM, HAIlpUMEp, IIEIKAeTe IO KHONKE BONPOU3BEACHUS, NPEICTABICHUE
CoO0IlaeT KOHTpOJUIEpY, Kakas omepauus Obuia BblIoJHEHa. KoHTposuiep [doJkKeH
00paboTaTh 3TO ACHCTBUE.

2 — Kontposiep obOpamaercd K MOAEIU € 3ampocamMu 00 U3MEHEHH COCTOSIHMSL.
KoHTpomiep mnomydaer OEWCTBUS TMOJNB30BATENS W HMHTEPOPETUPYET HX. Ecam BbI
HIeJIKaeTe Ha KHOIKE, KOHTPOJUIEp IOJDKEH pa3o0paThCs, UYTO 3TO 3HAUUT U KaKHUE
oIpeanyy ¢ MOJEIbIO JOJKHBI ObITh BBITIOJIHEHBI IPU TaHHOM JIEHCTBUU.

3 — Konrtpomnep Takxke MOXET OOpaTUThCA K MPEACTABICHHUIO C 3ampocoM 00
n3MeHeHuu. Korja KOHTpoJuuiep NoJydaeT NEHCTBHE OT IPENCTABIICHHUS, B PE3yJbTaTe
ero o0paboTKu OH MOJAET OOpaTUThCS K MPEJICTABICHUIO C 3alpoOCOM Ha HU3MEHEHHE,
HaIpumep, 3a0JI0KUPOBATh HEKOTOPHIE KHOTIKH.

4 — Mojenb onoBelaeT npeacTaBieHue 00 n3MeHeHnH coctosHusa. Korna B Mmonenu
YTO-TO M3MEHSIETCS, BCIEJCTBHE JEUCTBUM TMOJB30BATENSl WM JAPYTUX BHYTPEHHHX
VU3MEHEHUH, HAlpUMEpP, NEPEXOAY K CIEAYIOIIEH MeCHE B CIHCKE, MOJENb OMOBEIIAET
npeacTaBiIeHne 00 U3MEHENHU COCTOSIHHUSL.

5 — [IlpencraBneHue 3ampammBaeT y Mojaedd HHGOPMAIMIO COCTOSIHUS.

[IpencraBnenne momyyaeT oTOpakaeMyro MH(POPMAIIUIO COCTOSHUS HETIOCPEACTBEHHO OT
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Mojenu. Hanmpumep, koraa MOAEb OMOBEMIAET MPEICTABICHUE O HITYAJIE BONPOU3BEACHUS
HOBOM TIECHM, TMPEJCTABJICHUE 3aMpailidBacT Ha3BAaHUE IIECHU M OTOOpaXkaeT ero.
[IpencraBieHre TakkKe MOXET 3alpoOCUTh Y MOJACIM HH(POPMAIMIO COCTOSHUS B
pe3yJIbTaTe 3alpoca HA U3MEHEHUE COCTOSIHUS CO CTOPOHBI KOHTPOJLIEPA.

Kontposnep siBisercss HaGaomaresneM s MOACIH. B HEKOTOPBIX apXHUTEKTypax
KOHTPOJIJIEP PETUCTPUPYETCA Y MOJEIM M OINOBEHIACTCS O €€ M3MEHEHUAX, Halpumep,
€CJIM KaKue-TH00 acTeKThl MOACIIH HANPSIMYIO BJIMSIIOT Ha MOJIH30BATEILCKUA HHTEpdEc
(B HEKOTOPBIX COCTOSHMX MOJICIM OTJEJbHBIC DJJIEMEHTh HHTep(deiica MoryT
OJIOKMPOBATHCH).

OyHKIIUA KOHTpOJUIEpAa HE CBOIATCSA K mepegaye JaHHbIX Mojenu. Kontposuiep
OTBEYACT 3a MHTEPHPETAIMIO BBOJA M BBINOJHEHHE COOTBETCTBYIOIIMX OMEpalui C
Mojenblo. [loueMy Henb3s caenatb BCE B KOAE mpeacraBieHus? MoXHO, HO
HEXXEJATEeJIBbHO 110 JIBYM IPpUYMHAM. BO-IIEPBBIX, 3TO YCIOXHUT KOJ MPEIACTABICHUA — Y
HETO0 TMOSIBATCS ABE 0053aHHOCTH: yIIPaBJIEHUE MMOJb30BaTEILCKUM HHTEp(]EcOM U JToTrHuKa
yopaBieHUs MOJENb0. BO-BTOpBIX, MEXIy MNpeAcTaBICHHWE U MOJENbI0 (popMupyeTcs
)K€cTkass npuBsa3ka. O MOBTOPHOM MCIIOJIB30BAHMHU KOJa IIPEJICTABICHUS C JAPYrou
MOJIEIBI0O MOXHO 3a0bITh. Jlormueckass W30JsLMS MPEACTABICHUS W KOHTpoJLIepa
CIOCOOCTBYIOT (hOPMHUPOBAHUIO OoJiee THOKON M pacIIUPSIEMOM apXHTEKTYPhI, KOTOpas

Jydlic aaariTupyCeTcs K BO3MOKHBIM U3MCHCHUAM.
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EIEPALINN
®EJEPAJILHOE FT'OCYJJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICIIETO TIPO®ECCUOHAJIBHOT'O OBPA3OBAHUS
«CAMAPCKNI I'OCYJAPCTBEHHBIN ADPOKOCMUYECKUN
YHUBEPCUTET UMEHU AKAJIEMHUKA C.I1. KOPOJIEBA
(HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKUM YHUBEPCUTET)»
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HaumenoBanue ctaHgapTa, HAa OCHOBaHMH KOTOPOT'O COCTaBJIeHa paboyas mporpamMma:

230100.68 NudopmaTrka U BEIYACTUTEIbHAS TEXHIKA
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1 Heaun u 3agaun MoayJisi (IUCUUIIMHBI),
TPeOOBaHMSA K YPOBHIO OCBOCHUSA COJEPKAHMS

1.1 IlepeyeHb pa3zBuBaeMbIX KOMIIETEHIIMH
I1K-4, TIK-6, IT1K-7
1.2 Hesaun u 3aaa4u n3ydyeHusi MOAYJIsl (IUCUMIIJIMHDI)

Lenpto AMCUMIUIMHBI SBISETCS NPUOOPETEHHUE CTYIEHTAMU TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB B 00JACTH CO3/1aHUs COBPEMEHHOT'O MPOIPAMMHOTIO
o0ecrnedeHus ¢ UCIOIb30BaHUEM NATTEPHOB MTPOEKTUPOBAHUS.

3aauu JUCIUIUINHBI:

1) chopmupoBath y CTYI€HTOB TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE HABBIKU B
o0acTu pa3pabOTKH MAaTTEPHOB MPOCKTHUPOBAHHUS JIJIsl CO3/IAaHUS TIPOTPAMMHOTO
o0OecreyeHms;

2) U3y4uTh NPUHLMIIBI pAOOTHI IATTEPHOB MPOECKTUPOBAHMS,

3) U3y4UTh NPUHLMIBI Pa3pabOTKH MPOrPaMMHOTO oOecriedeHus Ha si3bike Java ¢
MCITI0JIb30BAHUEM MMATTEPHOB MPOEKTUPOBAHMSL.

1.3 TpeOoBaHMsI K yPOBHIO MOATOTOBKH CTYAEHTA,
3aBepLINBIIEr0 U3y4YeHue JaHHOT0 MOAYJIsl (TUCUMILIUHBI)

CryneHTsl, 3aBEpIIMBLINE U3YUEHUE JAaHHON JUCUUILINHBI, JOJIKHBI

3HaTh: 0230BbIe MPUHIIUIIBI PA0OTHI MATTEPHOB MPOCKTUPOBAHUS;

YMETBh: C MOMOUIBIO U3YYEHHBIX CPEJICTB U TEXHOJIOIUN pa3padaThiBaTh MPOTPaMMHOE
oOecrieyeHune Ha si3bIKke Java ¢ UCIOJIb30BAHUEM MATTEPHOB MPOEKTUPOBAHMUS.

1.4 CBs3b ¢ npeAmIecTBYOIUAMHA MOAYJIAMH (IUCHUIIIMHAMHU)

JI1s ycIenmHoro yCBOCHHS MaTepHrajia JUCIUILIMHBI CTYSHTHI JOJKHBI 00J1a71aTh
3HAHUSMH ¥ HaBbIKAMH, TIOJTYYCHHBIMH B XOJI€ U3YUCHUS CIASAYIOMINX TUCIUIUINH:
- UHPOpPMATHKA;

- MPOrPaMMUPOBAHUE;

- 0a3bl JaHHBIX;

- 00BEKTHO-OPUEHTUPOBAHHOE ITPOTPAMMUPOBAHHUE;

- UHOCTPAHHBIN S3bIK;

- pa3paboTka web-puI0KeHUH.

1.5 CBa3b ¢ nocJjieayiomuMu MOTYJISIMH (TN CIUIIMHAMH)

JlucuuruinHa sIBAsSeTCS OCHOBOM sl pa3paOOTKU IPOTPaMMHBIX CUCTEM B XOJIC
BBITIOJTHEHUSI KYPCOBBIX MMPOEKTOB U HA JTaIle BBHIMOIHEHUS BBIITYCKHOM
KBaIM(UKAITMOHHOM pabOThI MarucTpa

2 Conep:xanue pado4yeit nporpaMmmbl (MOIYJIs1)

Cemectp 1




CJ10,2
36 yacos
13ET

AxTtuBHbIe ()

NurepaktuBHbIe 0

Tpanuunronusie 1

IIprunne! nepenpoextupoBanusd. Kapkacel.
[TaTrTepHbl. OTIINYMS KAPKACOB OT MATTEPHOB.
O030p naTTepHOB IPOEKTUPOBAHUSI.

[TatTrepn Abstract Factory.

[TarTepn Builder.

[Tarrepn Factory Method.

ITaTTepHn Prototype.

[TatTepn Singleton.

[Tatrepn Adapter.

[TaTrepn Bridge.

[Tarrepn Composite.

ITarrepn Decorator.

[TarTepn Facade.

ITarrepn Flyweight.

[TarrepH Proxy.

[Tarrepn Chain of Responsibility.

[Tartepn Command.

ITarrepH Interpreter.

ITarrepH Iterator.

[TatTepn Mediator.

ITarrepn Memento.

[Tartepn Observer.

[Tarrepn State.

[Tatrepn Strategy.

ITarrepn Template Method.
[TaTTepn Visitor.
[Tarrepn MVC.
CIT0
0 wacoB | AktuBHbIE ()
03ET
HNuTtepakTuBHbIE |
Tpanuunonusie 0
CJIP 0,2
36 yacoB | AkTuBHbIE ()

1 3ET




NurepaktuBHbie 1

JIP 1. Pa3paboTka mpuiioxeHus ¢
MCIIOJIB30BaHMeM NaTTepHa Singleton

JIP 2. Pa3zpaboTka mpuiioxeHus ¢
ucrnosas3oBanrem narrepHa Factory Method

JIP 3. Pa3paboTka mpuiioxeHus ¢
HCIIOJB30BaHreM mnaTtTepHa Adapter

JIP 4. Pa3zpaboTka mpuiioxKeHus ¢
UCIIOJIB30BaHNEM naTTepHa Decorator

JIP 5. Pa3paboTka nmpuiioxeHus ¢
WCIIOJIb30BAaHKUEM IaTTepHa Proxy

JIP 6. Pa3paboTka mpuiioxeHus ¢
HCTIOJIb30BaHUEM MNaTTepHa Iterator

JIP 7. Pa3paboTka mpuiioxKeHus ¢
ucrosib3oBanueM narrepHa Observer

JIp 8. Pa3zpaboTka mpuioxeHus ¢
ncnoJib3oBanueM narrepa MVC

Tpagunuonnsie 0

KCP 0
0 wacoB |AktuBHbIE | BrinonHeHne KypcoBOro mpoekTa
03ET
NutepaxkTusHbIe
Tpaguunronusie 0
CPC 0,4
72 gacoB | AxtuBHBIC 0,75 IToaroroBka k JIP 1
23ET

IToaroroBka x JIP 2

I[ToaroroBka k JIP 3

IToaroroBka k JIP 4

IloxroroBka k JIP 5

IloxroroBka k JIP 6

IToaroroBka k JIP 7

I[ToaroroBka k JIP 8

NurtepaxktusHbIe

Tpaguuunonusie 0,25

HOI[I‘OTOBKa K ¢Jaduc 3a49CTa

1. Ucnonbs3oBaHue MyIbTUMEIUHHOTO O00OPYIOBAaHUS ITPU MPOBEIECHUH JEKIIMOHHBIX

3aHATHH.

3 UHHOBallMOHHBIE METOAbI 00y4YCHUA

2. Mcnonb3oBaHuE MPU CaMOCTOSATEIBHOM MOATOTOBKE JIEKTPOHHBIX CPEJCTB
KOMMYHHKAIIUWA, B TOM YUCJIE CIEIMAIM3UPOBAHHBIX CATOB U (hOPYMOB.

3. BemmonHeHue 1a00paTopHBIX pabOT ¢ MOMOILIBIO COBPEMEHHOI'O IPOTPAMMHOTIO

oOecrieueHus.




4. Vicnonb3oBaHUE TECTUPOBAHUS JIs1 OLIEHKU 3HAHUM CTYJECHTOB.
5. IlpumeHeHrne peUTUHTOBOM CUCTEMBbI OLICHKHU 3HAHUM CTYAECHTOB.

4 TexHu4eckue CpeacTBa U MaTepUAJIbHOE 00eceyeHne
Y4eOHOro npoiuecca

1. IIpe3eHTanMOHHBIE MATEPUAIIBI JIEKIUN B BUAE MYJIBTUMENA TPE3CHTALUN.

2. MynsTUMEAUIHBIN TPOESKTOP ISl JEMOHCTPAMU MTPE3EHTAIUH.

3. KoMmibtoTepHBIii Ki1acc, UCIIONIB3YEMBIH JIJIst TPOBEICHUS Ta00PATOPHBIX 3aHITHIA.
4. IlporpammHOe oOecriedeHre, UCTIOIb3yeMOe IPH MPOBEACHUH J1A00PATOPHBIX
3aHATHUU.

5 YueOHoO-MeTOINUECKOE 00ecIIeYeHue

5.1 OcHoBHas TuTEpPaTypa

1. Xopctmans, Keii C. Java 2. T. 1. Ocnosl [Tekcr] / Keit C. Xopctmans, ['apu
Kopnenn. - 8-e uzn. -M.; CII6 : Bunbsamc, 2012. - 813 c. - (bubnunoreka
npodeccronana). - ISBN 978-5-8459-1378-4.- 50 k3.

2. XopctmanH, Keii C. Java 2. T. 2. Tonkoctu nporpammupoBanus [Tekct] / Keit C.
XopctManH, ['apu Kopnem. - 8-e uza. - M.; CII0 : Bunwsmc, 2012.— 983 ¢. —
(bubnuoteka npodeccuonana). - [SBN 978-5-8459-1482-8. - 50 sk3.

3. Tl'amma, D. [Ipuembl 00BEKTHO-OPUEHTUPOBAHHOTO MTPOEKTUpOBaHUs. [laTTepHbI
npoektupoBanus [Tekcr] : [mep. ¢ anrn.] / 3. 'amma, P. Xenm, P. Ixxoncon, /1.
Bmuccunec. - CII0. [u ap.] : [Tutep, 2008. - 366 c. - (bubauoTeka nporpaMMucTa). -
ISBN 978-5-469-01136-4

- 15 7Ks3.

5.2 IonoJiHMTE/IbHAS JIUTEPATYPaA

1. I'pang, Mapk. 1llabmons! npoextupoBanus B Java [Tekcr] : kat. momyi. mabioHOB
MPOEKTUPOBAHUSA, poWLTtocTpup. ipu oMo UML : [nep. ¢ anrn.] / Mapk I'pang. -
M. : Hosoe 3uanmne, 2004. - 558 c. - ISBN 5-94735-047-5 - 5 3k3.

5.3 D1eKTpPOHHBIE HCTOYHUKH U HHTEPHET PecypcChl

1. Caiit moTpebuTenei u pa3padorunkoB Java [D1aekTpoHHBIN pecypc]. — http://juga.ru/.

5.4 MeTtonn4yeckue yKa3aHusi 1 peKOMeH AU

Texymuit KOHTPOJIb 3HAHUHM CTYACHTOB MTPOBOJIUTCS B (hOPME OTUETOB IO
7a00PATOPHBIM 3aHATUSAM, BKIFOYAOIINM OTYET 110 TEOPUHU U padOTAIOLIYIO IPOTrPAMMY.
[To utoram BBITIOIHEHUS J1aOOPATOPHBIX paOOT MPUHUMAETCS PEIICHHUE O JOITYCKE WU
HEJIOIyCKEe CTY/CHTa K 3aueTy. HeBbinoaHeHHas paboTa sIBJISIETCS OCHOBAaHUEM IS



HEJIONyCKa CTyJEHTa K 3a4eTy. Hey1oBIeTBOPUTENIbHBIN OTYET 10 TEOPUH MPHU HATHYHUH
paboTaroliell MporpaMmMbl JAET CTYJIEHTY MPaBO C/1aBaTh 3a4YET, HO MOXKET OBITh
OCHOBAaHMEM JIJIS IOMIOJIHUTEILHOTO BOIIPOCA HA 3a4eTe.

3a4eT NPOBOJUTCS IO MOJIOKEHHUIO O TEKYILEM U MPOMEKYTOUYHOM KOHTPOJIE 3HAHUM
CTY/ICHTOB, YTBEPKJIEHHOMY PEKTOPOM YHUBEPCUTETA. 3a4eT/He3a4eT CTABUTCA Ha
OCHOBAaHMHM NMUCbMEHHOI'O ¥ YCTHOTO OTBETA MO OMIIETY, a TAKXKE, MPU HEOOXOAUMOCTH,
OTBETOB Ha JIONOJHUTEIBHBIE BOMPOCHI. B KauecTBE JOMOJHUTEIEHOTO BOIIPOCA MOKET
OBITH IPEAJIOKEHA 3a/1a4a.



Bapmuanr 1
BeiOepute npaBmiibHOE yTBEP)KICHUE:
a) MarTepHbl Oosee aOCTPAKTHBI, YEM KapKachl
0) kapkacel 0osiee aOCTpaKTHBI, YeM IMATTEPHBI
B) KapKachl U MATTEPHBI - 3TO CHHOHUMBI OJTHOTO M TOTO K€ IMOHSTHUS
I') KapKachl ¥ NATTEPHbI UMEIOT OJUHAKOBYIO CTEIIEHb a0CTPaKIUU
K mpuunnaM nepenpoekTUpoBaHus HE OTHOCUTCS:
a) IIPU CO3/1aHUM OOBEKTA BHO YKA3bIBACTCS KJ1acc
0) HE3aBHCUMOCTb OT KOHKPETHBIX Ollepanuil
B) 3aBUCUMOCTb OT aIlllapaTHON M MPOrpaMMHOI 1iaaT(opMbl
I') 3aBUCUMOCTb OT MPEICTABICHHUS UM peaTu3aiu 00beKTa
ITpenocrasnser uaTepdenc 11 co3qaHus CeMENCTB B3aUMOCBSA3aHHBIX UIIHU
B3aMMO3aBHCUMBIX O0OBEKTOB, HE CIIEUU(UIIMPYS UX KOHKPETHBIX KJIACCOB 00pa3er
IPOEKTHUPOBAHUS
a) Abstract Factory
0) Builder
B) Factory Method
r) Prototype
lapantupyer, 4To y KJ1acca eCTh TOJIBKO OJIH YK3EMIUIAP, U MPEAOCTABISAET K HEMY
r7100a1bHYIO TOUKY JI0CTYyIa
a) Builder
B) Factory Method
r) Prototype
r) Singleton
Junamuuecku 100aBiIsieT 0ObEKTY HOBbIE 00S13aHHOCTH. SBisieTcs ruOkon
JIbTEPHATUBON MOPOKIEHHIO MTOJIKJIACCOB C LIEIbI0 PACIIUPEHUS
(GYHKIIMOHAJIBHOCTHU
a) Bridge
6) Composite
B) Decorator
r) Facade
[Tomoraet n30exaTh KeCTKOW 3aBUCUMOCTH OTIIPABUTEINS 3a1Ipoca OT €ro
MOJTy9aTels, IPY 3TOM 3allpOCOM HAaYWHAET 00pabaThIBATHCS OJAMH U3 HECKOIBKUX
00BEKTOB
a) Chain of Responsibility
6) Command
B) Interpreter
r) Iterator
Omnpenensier 00bEKT, B KOTOPOM MHKAICYIMPOBAHO 3HAHUE O TOM, KaK
B3aUMO/JICHCTBYIOT OOBEKTHI U3 HEKOTOPOro MHOKecTBa. CriocoOCTBYyeT
YMEHBIIEHUIO YUCTIa CBSA3EH MEX Ty 00BEKTaMHU, TIO3BOJISISI UM paboTaTh 0€3 SIBHBIX
CCBUIOK JIpYT Ha Jpyra. JT0, B CBOIO OY€pe/Ib, Ja€T BO3MOKHOCTh HE3aBUCUMO
U3MEHSATH CXEMY B3aHMOCHCTBUS
a) Mediator
6) Memento
B) Observer
r) State
Omnpezensier ceMeicTBO aIropuTMOB, HHKANICYIUPYsI UX BCE U TO3BOJISAS MOJCTABIATh
OJIMH BMECTO APYyroro. MOXHO MEHSTh aJITOPUTM HE3aBHCHUMO OT KIIMEHTa, KOTOPBIH
UM TI0JIb3YyeTCs
a) Strategy
6) Template Method



10.

11.

12.

13.

14.

15.

16.

B) Visitor

r) MVC

[TatTrepn Abstract Factory oTHOCHTCS K rpynme:
a) MOPOXKIAOIIUE MATTEPHBI

0) CTPYKTypHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHbBIE IATTEPHBI

[TaTTepn Singleton oTHOCUTCS K TpyIIie:
a) MOPOXKIA0IIUE NaTTEPHBI

0) CTpYKTypHBIE TAaTTEPHBI

B) NMaTTEPHBI OBECHUS

') CUCTEMHbIE TATTEPHBI

[Tarrepn Decorator OTHOCUTCS K TpymIie:
a) MOPOXKIA0IIUE MAaTTEPHBI

0) CTPYKTYpHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHbIE IATTEPHBI

[Tarrepn Chain of Responsibility oTHOCHTCS K Tpyne:
a) OPO’KIAFOIIIHE MATTEPHBI

0) CTPYKTYpHBIE TATTEPHBI

B) MMaTTEPHBI IOBEJCHUS

') CHCTEMHbIE TATTEPHBI

[Tarrepn Mediator OTHOCUTCS K TpyIIIIE:
a) MOPOXKAOIIUE MAaTTEPHBI

0) CTpYKTypHbIE TAaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHbIE IATTEPHBI

[TaTTepn Strategy OTHOCHUTCS K TpYIIIIE:
a) TIOPO’KIAFOIIIHNE MATTEPHBI

0) CTpYKTYpHBIE ATTEPHbI

B) MaTTE€PHBI IOBEIECHUS

') CHCTEMHbBIE TATTEPHBI

CymiecTByeT 1B€ pa3HOBUAHOCTH 3TOT0 MATTEPHA: JUIsl KJIacCOB U JUIsl 00beKTOB. Jliist
KJIACCOB HCITOJIb3YeTCs MHOKECTBEHHOE HACleJ0OBaHHe, /Ui 00bEKTOB —

KOMITO3HITHS. JTO MaTTEPH:
a) Adapter

6) Bridge

B) Composite

r) Decorator

ObecneunBaeT NOAAEPKKY HIMPOKOBEIIATEIbHBIX KOMMYHHUKALIUN, BO3MOXKHO SIBHOE
cnenupuIMpoBaHue MPEACTABIAIONINX HHTEPEC MOAUPUKAIIUI. DTO NAaTTEPH:

a) Mediator
6) Memento
B) Observer
r) State



17.

18.

19.

20.

21.

22.

23.

24.

Bapmuanr 2
BeiOepute npaBmiibHOE yTBEP)KICHUE:
a) KapKachl ¥ MaTTepHBI HE MOTYT COJIepXKaTh B ceOe Ipyr apyra
0) KapKachl U IAaTTEPHBI - ’TO CHHOHUMBI OJTHOT'O U TOT'O K€ MOHATHS
B) TUITUYHBINA NATTEPH COJAEPKHUT HECKOIBKO KapKacoB
I') TAIIMYHBIN KapKac COAECP>KUT HECKOJIBKO ATTEPHOB
K mpuunnaM nepenpoekTUpoBaHus HE OTHOCUTCS:
a) IIPU CO3/1aHUM OOBEKTA SIBHO YKa3bIBaeTCs Kiacc
0) HE3aBHCUMOCTb OT AJIFTOPUTMOB
B) CHJIbHAsI CBS3aHHOCTb
T') 3aBUCUMOCTH OT MPEICTABICHUS UM peaTu3aiu 00beKTa
Otnensier KOHCTPYMPOBAHHE CIIOKHOTO OOBEKTA OT €ro MpeACTaBIEHuUs, TaK 4TO B
pe3ysbTaTe OAHOTO U TOTO K€ MPOoIlecca KOHCTPYUPOBAHUS MOTYT TOITY4aThCs
pasHble NpeICTaBICHUS
a) Abstract Factory
0) Builder
B) Factory Method
r) Prototype
[Ipeobpasyer unTepderic ogHOTO Kitacca B uHTEphEic Ipyroro, KOTOPHI 0XKUIAIOT
KJIMeHThl. ObecneunBaeT COBMECTHYIO PabOTy KJIACCOB C HECOBMECTUMBIMU
uHTepdeiicamu, KoTopas 6e3 Hero ObuTa ObI HEBO3MOXKHA
a) Adapter
0) Bridge
B) Composite
r) Decorator
[TpenocTaBnser yHU(pUIUPOBaHHBIA HHTEpdelic BMecTo Habopa uHTepdeiicoB
HEKOTOpoi nojacucremsl. Onpenenser nuaTepdeiic 6oee BBICOKOr0 YpOBHsI, KOTOPBIH
YIPOLIAET UCIIOJIb30BaHUE [TOJICUCTEMBI
a) Bridge
6) Composite
B) Decorator
r) Facade
Nukancynupyert 3ampoc B Buae 00BbeKTa, TO3BOJISSI TEM CaMbIM TapaMETPU30BBIBATh
KJIMEHTOB TUIIOM 3aIpOCca, YyCTaHABIUBATh OUYEPETHOCTh 3aPOCOB, IPOTOKOINPOBAThH
WX U TIO/JICPKUBATH OTMEHY BBIITOJHEHHS OTIEpaIni
a) Chain of Responsibility
6) Command
B) Interpreter
r) Iterator
[To3Bosier, He HapyIIas HHKANCYJSLUH, HOTYYUTh U COXPAHUTh BO BHEIIHEH MaMATH
BHYTPEHHEE COCTOSIHUE 00BEKTa, 4YTOOBI M03Kk€ 00BEKT MOKHO OBLIIO BOCCTAHOBUTD
TOYHO B TAKOM K€ COCTOSIHUU
a) Mediator
0) Memento
B) Observer
r) State
Omnpexensier CKeleT alropuTMa, MEePeKIIaabIBasi OTBETCTBEHHOCTH 32 HEKOTOPHIE €ro
I1aru Ha nojkiaccel. [lo3BosseT moakiaccaM nepeonpenensTh Mark anropuTMa, He
MEHSISl €ro O0IIeH CTPYKTYpbI
a) Strategy
6) Template Method



25.

26.

27.

28.

29.

30.

31.

32.

B) Visitor

r) MVC

[Tarrepn Builder oTHOCUTCS K rpy1ime:
a) MOPOXKIA0IIUE MAaTTEPHBI

0) CTPYKTypHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TaTTEPHBI

[Tarrepn Adapter OTHOCUTCS K TpyIIIe:
a) MOPOXKIA0IIUE NaTTEPHBI

0) CTpYKTypHBIE TAaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHbIE TATTEPHBI

ITatTepn Facade oTHOCuTCS K rpymIe:
a) MOPOXKIAOIIUE MAaTTEPHBI

0) CTPYKTYpHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TTATTEPHBI

[TatTrepn Command OTHOCUTCS K TpYIIIIE:
a) OPO’KIAFOIIIHE MATTEPHBI

0) CTPYKTYpHBIE MaTTEPHBI

B) MIATTEPHBI TTOBEICHUS

') CHCTEMHbIE TATTEPHBI

[Tarrepr Memento OTHOCHUTCS K TpYMIIE:
a) MOPOXKAOIIUE MAaTTEPHBI

0) CTpYKTypHBIE TATTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TTATTEPHBI

[Tarrepn Template Method oTHOCHTCS K rpynme:

a) TOPO’KIAFOIIIHE MATTEPHBI
0) CTPYKTYpHBIE MaTTEPHBI
B) IATTEPHBI TOBECHUS

T') CHCTEMHbBIE TATTEPHBI

Ob6ecnieunBaeT OONBIIYIO THOKOCTh, YEM Y CTATUYECKOTO HACIET0BAaHUS U U3MEHSET
«00JHMK», a HE BHYTPEHHE YCTPOUCTBO 00BEKTA MATTEPH:

a) Bridge

6) Composite
B) Decorator
r) Facade

MO)IGJ'II/I BBITATHBAHUA U TPOTAJIKHUBAHUA OTHOCATCA K IMATTCPHY:

a) Mediator
6) Memento
B) Observer
r) State
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Bapuant 3
BeiOepute npaBmiibHOE yTBEP)KICHUE:
a) KapKac BCer/ia co37aeTcs ISl KOHKPETHOM MPeAMETHOM 001acTu
0) maTTepH Bcerja co3Aaercs s KOHKPETHOH NpeIMeTHOH obaactu
B) M KapKac, ¥ aTTepH BCETJa CO3/IAI0TCS I KOHKPETHOW MPeIMETHOM 00IacTu
I') ¥ KapKac, ¥ IaTTepH He CBsI3aHbl C KOHKPETHOM MPEeIMETHOM 001aCcThIO
K npuunHaM nepenpoekTupoBaHus HE OTHOCUTCS:
a) IIPU CO3/1aHUM OOBEKTA BHO YKA3bIBACTCS KJ1acc
0) pacmupenne (QyHKIIMOHATLHOCTH 32 CUET MOPOKICHHUS MOIKIACCOB
B) HE3aBUCUMOCTb OT alIapaTHON U MPOrpaMMHOMN MIATPOPMBbI
T') 3aBUCUMOCTH OT MPEICTABICHUS UM peau3aiu 00beKTa
Omnpenensier uaTepdeiic i co31anus 00beKTa, HO OCTaBJISIET IOJKIacCaM pelleHUe
0 TOM, KaKOM KJ1aCcC MHCTAHIIUPOBATH
a) Abstract Factory
0) Builder
B) Factory Method
r) Prototype
Otnensier abCTpakLUIO OT €€ peaan3aly TaK, YTOObl TO U JPYroe MOKHO ObLIO
U3MEHATH HE3aBUCUMO
a) Adapter
0) Bridge
B) Composite
r) Decorator
Hcnonb3yet pazaeneHue A1 3QpPeKTUBHOM MOAIEPKKH MHOKECTBA MEJIKHX
00BEKTOB
a) Decorator
0) Facade
B) Flyweight
r) Proxy
Jnis 3a1aHHOTO A3BIKA OIIPEEIIseT MPEICTaBIEHUE €r0 TPAaMMAaTHKH, a TaKXkKe
MHTEPIPETATOP NPEJIOKEHUN S3bIKA, UCIIOJIB3YIOLIUHI 3TO IIPEICTABICHHE
a) Chain of Responsibility
6) Command
B) Interpreter
r) Iterator
Omnpenensier Mex1y 00BbEKTaMH 3aBUCUMOCTh THIIA OJMH-KO-MHOTUM, TaK 4TO MPH
M3MEHEHUHU COCTOSIHUM OJIHOTO OOBEKTa BCE 3aBUCSIIME OT HETO MOJIy4aroT
U3BEIICHNE U aBTOMAaTHYECKH OOHOBJISIIOTCS
a) Mediator
6) Memento
B) Observer
r) State
[TpencrasisieT onepalnio, KOTOPYIO HaJ0 BBHIIIOJHUTH HAJl DJIEMEHTaMH 00bEKTa.
[To3BosIIET ONIPEAETNTD HOBYIO ONIEPALIUIO, HE MEHSIS KJIACChI 2JIEMEHTOB, K KOTOPBIM
OH MPUMEHSIETCS
a) Strategy
6) Template Method
B) Visitor
r) MVC

. IlattepH Factory Method oTHOCUTCS K TpymIe:

a) TIOPO’KIAFOIIIHE MAaTTEPHBI
0) CTPYKTYpHBIE MaTTEPHBI



42.

43.

44.

45.

46.

47.

48.

B) NMaTTEpHBI OBEJCHUS

') CUCTEMHbIE TATTEPHBI

[TaTTepn Bridge oTHOCHUTCS K rpymIe:
a) MOPOXKIAOIIUE MAaTTEPHBI

0) CTPYKTypHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TaTTEPHBI

[Tattepn Flyweight oTHocuTes k rpymme:
a) MOPOXKIA0IME NaTTEPHBI

0) CTpYKTypHBIE TAaTTEPHBI

B) NMaTTEPHBI OBEJCHUS

') CUCTEMHbIE TATTEPHBI

ITatTepH Interpreter OTHOCUTCS K IpyIIE:
a) MOPOXKIAOIIUE MAaTTEPHBI

0) CTPYKTYpHBIE TaTTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TTATTEPHBI

[TaTTepn Observer OTHOCUTCS K TPYIIIIE:
a) TIOPO’KIAFOIIIHE MATTEPHBI

0) CTPYKTypHBIE MaTTEPHbI

B) MMaTTEPHBI IOBEJCHUS

') CHCTEMHbIE TATTEPHBI

[TaTTepH Visitor OTHOCUTCS K TPyTIIIE:
a) MOPOXKAOIIUE MAaTTEPHBI

0) CTpYKTypHBIE TATTEPHBI

B) MATTEPHBI TOBEICHUS

') CUCTEMHBIE TTATTEPHBI

CYH_IGCTByeT TPH PAa3HOBUAHOCTH 3TOI'O IIATTCPHA: YHaHeHHLIﬁ, BHpTyaJ’IBHLIﬁ n

3allMIIAI0IIMHA. JTO MAaTTEPH:
a) Decorator

0) Facade

B) Flyweight

r) Proxy

XpaHI/IT BCC JAaHHBLIC, I/IH(I)OpMaI_II/IIO COCTOSIHMS U JIOTUKY TPHUIIOKCHHUA B IIATTCPHE

MVC:

a) MoJIeTh

0) nmpencraBiIeHue
B) KOHTpOJLIEp

') HUKTO HE XpaHUT JaHHbIE B YKa3aHHOM NaTTepHE
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Bapmuanr 4
BeiOepute npaBmiibHOE yTBEP)KICHUE:
a) MaTTEPHBI MEHEE CIICIUAIM3UPOBAHHBI, YEM KapKachl
0) KapKachl MEHee ClIeLIMaTU3UPOBAHHbI, YEM ITATTEPHbI
B) KapKachl U MATTEPHBI - 3TO CHHOHUMBI OJTHOTO M TOTO YK€ MOHSITHUS
I') ¥ KapKachl, ¥ MaTTEPHBI ABISAIOTCS CIELUATU3UPOBAHHBIMU U CTPOSITCS O[T
KOHKPETHYIO IPEAMETHYIO 00J1acTh
K npuunHaMm nepenpoekTupoBaHusl HE OTHOCUTCS:
a) co3/laHue 0ObEKTOB KOCBEHHO, Yyepe3 HHTepdeiic
0) pacmupenre GyHKIHOHATIBHOCTH 32 CUET MOPOXKICHHS [TOIKIACCOB
B) 3aBHCHMOCTD OT aNIapaTHOW U MPOrpaMMHON TIIATPOPMBI
I') 3aBUCUMOCTb OT NPEICTaBICHUS UM peanu3alyu o0beKTa
3agaet BUABI CO3/1aBAEMbIX OOBEKTOB C MOMOIIBIO SK3eMILISPa-IPOTOTUIIA H CO3/1aET
HOBbIE OOBEKTHI IIyTEM KOIUPOBAHMS ITOT0 POTOTUIIA
a) Abstract Factory
0) Builder
B) Factory Method
r) Prototype
Komnonyer 00beKThI B IPEBOBUIHBIC CTPYKTYPHI TSI IPECTABICHHS HEPAPXUI
yacTh-11e10e. [103BosseT KiIneHTaM eAMHO00Pa3HO TPAKTOBATh UHAMBUyaIbHbIE U
COCTaBHBIE OOBEKTHI
a) Adapter
0) Bridge
B) Composite
r) Decorator
SBnsgercst cypporatom Apyroro o0beKTa i KOHTPOJIUPYET TOCTYI K HEMY
a) Decorator
0) Facade
B) Flyweight
r) Proxy
JlaeT BO3MOKHOCTB ITOCTIEIOBATEIHHO OOOHTH BCE DIIEMEHTHI COCTAaBHOTO OOBEKTA,
HE pacKpbIBasi €r0 BHYTPEHHET O MPE/ICTaBIECHUS
a) Chain of Responsibility
6) Command
B) Interpreter
r) Iterator
[To3BomnsieT 0OBEKTY BapbUPOBATh CBOE MOBEICHUE ITPH N3MEHEHHH BHYTPEHHETO
coctosHus. [Ipu 3TOM co3niaeTcs BreyaTIeHUE, YTO IOMEHSIICS KiIacc 00beKTa
a) Mediator
0) Memento
B) Observer
r) State
JlenuT npuiioyKeHUe Ha TPH JIOTHYECKUX YacTH
a) Strategy
6) Template Method
B) Visitor
r) MVC
[TatTepn Prototype oTHOCHTCS K TpyIIe:
a) TIOPO’KIAFOIIIHE MATTEPHBI
0) CTpYKTYpHBIE ATTEPHbI
B) MaTTE€PHBI TOBEICHUS
I') CUCTEMHbIE MTaTTEPHBI
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59.

60.

61.

62.

63

64.

[Tarrepn Composite OTHOCUTCS K TpYIIIIE:
a) TIOPO’KIAFOIIIHE MAaTTEPHBI

0) CTPYKTypHBIE TaTTEPHbI

B) MATTEPHBI TOBEICHUS

I') CHCTEMHbIE MTaTTEPHBI

[Tartepn Proxy oTHOCUTCA K TpyIIIE:
a) MOPOXKIA0IME NaTTEPHBI

0) CTpyKTypHBIE TAaTTEPHBI

B) MATTEPHBI TTOBEICHUS

') CUCTEMHbIE TATTEPHBI

[TarrepH Iterator OTHOCHUTCS K TpYIIIE:
a) MOPOXKIAOIIUE MAaTTEPHBI

0) CTPYKTypHBIE TaTTEPHBI

B) MATTE€PHBI TOBEICHUS

I') CHCTEMHbIE MTaTTEPHBI

[TaTrTepH State OTHOCUTCS K IpyImIe:
a) OPO’KIAFOIIIHME MTATTEPHBI

0) CTPYKTypHBIE MaTTEPHbI

B) MATTEPHBI TTOBEICHUS

') CUCTEMHbIE TATTEPHBI

[Tarrepas MVC oTHOCHTCS K TpymIIe:
a) MOPOXKIAOIIUE MAaTTEPHBI

0) CTpYKTypHbIE TAaTTEPHBI

B) MATTEPHBI TOBEICHUS

I') CHCTEMHbBIE TTaTTEPHBI

. CYH_IGCTBYIOT CIICAYIOIUEC PASHOBUAHOCTH 3TOTO IATTCPHA: BHYTpeHHI/Iﬁ n BHCMHHﬁ,

YCTOMYMBBINA U HEYCTOMUYUBBIN. DTO NATTEPH:

a) Chain of Responsibility

6) Command

B) Interpreter

r) Iterator

Cy1iecTBYIOT ClIeyIOIINE Pa3HOBUIHOCTH 3TOro narrepHa: kinacc Creator —
abctpakTHbIN nK kinace Creator —KOHKpETHBIN kitacc. Takke BO3MOXKHO 3a7aTh TUIT
CO3/1aBaeMOro o0beKTa B BUJI€ IapamMeTpa. ITo MaTTepH:

a) Abstract Factory

0) Builder

B) Factory Method

r) Prototype



BOHpOCbI JJIS MIOATOTOBKH K 3a4€Ty

1) ITpuunnsl nepenpoektupoBanus. Kapkacel. Ilatrepnbl. OTanumns kapkacoB

oT nmaTTepHoB. O030p MATTEPHOB MPOCKTUPOBAHUSI.

2) I'pynima, omucaHue, Ha3HayeHWE, OO0JAaCTh IPUMEHEHHUS,
peanu3aluu U CTpYKTypHasi cxeMa narrepHa Abstract Factory.

3) I'pynima, omucaHue, Ha3Ha4YeHUE, OO0JACTh IPUMEHEHHS,
peanu3aluu U CTpYKTypHas cxema narrepHa Builder.

4) I'pynma, omucaHue, Ha3HaueHue, oO0JacTb MPUMEHEHUS,
peanu3aluy U CTPYKTypHas cxeMa nartepHa Factory Method.

5) I'pynna, omnucanue, Ha3HaueHue, o0O0JACTh MPUMEHEHUS,
pean3aly U CTPyKTypHasi cxema narrepHa Prototype.

6) ['pynma, omucaHue, Ha3Ha4YeHUE, OO0JACTh NPUMEHEHHS,
peanu3aliy U CTPYKTypHas cxema narrepHa Singleton.

7) I'pynma, omucaHWe, Ha3HaueHHWe, o0OJacTh IPUMECHEHUS,
peanu3aliiy U CTpYKTypHasi cxema narrepHa Adapter.

8) I'pynma, omnucanue, Ha3HA4YCHHE, O00JACTh NPUMEHEHUS,
peanu3aly U CTPYKTypHas cxema narrepHa Bridge.

9) I'pynna, omnucanWe, Ha3HaueHUe, OOJACTh MPUMEHEHUS,
peanu3aly U CTPYKTypHas cxema rnarrepaa Composite.

10) ['pynma, onucanue, Ha3HAYEHUE, 00JIACTH MPUMEHEHUSI,
peanu3aliu U CTPYKTypHas cxema narrepHa Decorator.

11) ['pynima, onucanue, Ha3HAYeHUE, 00JIACTh MPUMEHEHUS,
peanu3aluu u CTpyKTypHas cxema narrepHa Facade.

12) ['pynna, onucanue, Ha3HauYeHWE, 00JACTh MPUMECHEHHS,
peanu3anuu U CTpyKTypHas cxema narrepHa Flyweight.

13) ['pynima, onucanue, Ha3HaYeHUE, 00JIACTh MPUMEHEHUS],
peanu3alu U CTPYKTypHas cxema narrepHa Proxy.

14) ['pynima, onucanue, Ha3HauYeHUE, 00JIACTh MPUMEHEHUS,

0COOEHHOCTH
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0COOEHHOCTH
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0COOEHHOCTH
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0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

peanu3anuu U cTpykrypHas cxema narrepHa Chain of Responsibility.



15) ['pynna, onucanve, Ha3HaYeHUE, 00JIaCTh MPUMEHCHHSI,
peanu3alu U CTpyKTypHas cxema narrepia Command.

16) ['pynna, onucanue, Ha3HaueHUE, 00JIaCTh MPUMEHEHHUS,
peann3anuu U CTPYKTypHas cxema narrepsa Interpreter.

17) ['pynna, onucanue, Ha3HaueHUE, 00JIaCTh MPUMEHEHHUS,
peanu3anuu U CTPYKTypHas cxema narrepHa lterator.

18) ['pynma, onucanue, Ha3HAYEHUE, 00JIACTH MPUMEHEHUSI,
peanu3anuu U CTpYKTypHas cxema narrepHa Mediator.

19) ['pynma, onucanue, Ha3HAYEHUE, 00JIACTH MPUMEHEHUSI,
peanu3aliy U CTPYKTypHas cxema narrepia Memento.

20) ['pynna, onucanue, Ha3HaYeHUE, 00JIaCTh MPUMEHEHHUS,
peanu3aiuu u CTpyKTypHas cxema narrepHa Observer.

21) ['pynna, onucanue, Ha3HaY€HUE, 00JACTh MPUMEHEHHS,
peanu3anuu U CTPYKTypHasi CXeMa ImarTepHa State.

22) ['pynma, onucanue, Ha3HAYEHUE, 00JIACTH MPUMEHEHUSI,
peanu3anuu U CTPYKTypHasl cXeMa rarrepHa Strategy.

23) ['pynmna, onucanue, Ha3HaYEHUE, 00JIACTh MPUMEHEHMUS,

0COOEHHOCTH
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0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

0COOEHHOCTH

peanu3alu U CTPYKTypHas cxema narrepHa Template Method.

24) ['pyniia, onucanue, Ha3HaYeHUE, 00JIACTh MPUMEHEHUS,

peanu3aliu U CTPYKTypHasi cxema narrepHa Visitor.

0COOEHHOCTH



JlaboparopHas padora Ne 1. Pazpa0doTka npuio:KeHus
C HCIOJIb30BaHUEM NMaTTepHa Singleton

Co3naTh TEKCTOBBIM (haliyl HACTpOeK I TpuiokeHus config.properties
(ucmionb3oBaTh Kiacc java.util.Properties mnsi ero urenus). Hammcate kiacc ¢
UCIIOJIb30BaHMEM TaTTepHa Singleton, KOTOpHIM OyneT 3arpykaTh AaHHBIA (aiin
(omuH pa3) u oTAaBarh 3k3eMIULIp Properties mo 3ampocy. [IpogemoncTprpoBaTh

paboty B MeToie main() 4epe3 BHIBOI CYMTAHHBIX HACTPOEK B KOHCOJIb.



JlabopaTopnas padora Ne 2. Pazpaborka

NMPUJIOKEHHUSA ¢ UCI0JIb30BaHueM narrepua Factory

Method

Hamucatre knacc Student. OH nmomkeH cojepkarh Tmojie Tuma String,
XpaHsmee ¢GaMWIdIO CTYACHTa, METOJbl JJs TONy4YeHUs U MOoAU(UKAIIH
dbamunuu cryaeHTa, mojie marks, XpaHsllee MacCuB THMa int, CoAepKalluii
OLICHKM M0 MpeAMeTaM, METOJbl IS TOJy4YeHHs U MOAU(PUKAIMM 3HAYCHUS
’JIEMEHTa MaccuBa, MoJie subjects, XpaHsiiee MacCUB TUma String, coaepKaiui
Ha3BaHUSl NPEIMETOB, METOAbl I TOJY4YeHUS M MOIu(UKAIMU 3HAYCHUS
3JIEMEHTa MacCHBa, METOJ J00aBJICHUS MPEIMETa U OLIEHKH B COOTBETCTBYIOIINE
MAacCHUBBI C yBEIMYEHHEM WX JUIMH (IIyTeM CO3/aHHs HOBBIX MAacCCHBOB,
UCIOJIBb30BaTh MeTo ] Arrays.copyOf()), MeTon 1sl momy4eHus pa3Mepa MacCHUBOB.

KoHcTpykTop kiacca JOHKEH MPUHUMATh B Ka4ECTBE apaMeTpOB 3HAUCHUE
dbaMuuu 1 pasMep MacCHBOB.

Hamucate  kmacc  Schoolboy  (mnmm  Schoolgirl),  peanmusyrommii
(bYHKIIMOHATBHOCTh, CXOAHYIO ¢ kKiaaccoM Student. ONIEHKH ¥ TPEAMETHI JOKHBI
OBITH MpeJICTABICHBI TIOJIIMA BHYTPEHHETO Kilacca Register, kimacc Schoolboy(unu
Schoolgirl) xpanut maccuB Register'os.

Onucarte unTepdeiic Pupil, umeronuit METObI, COOTBETCTBYIOIINE OOIIEH
(GyHKIMOHATBFHOCTH JIBYX CO3/IaHHBIX KiaccoB. CrenaTh Tak, yToObl 00a Kiacca
peann30BbIBAIM 3TOT HHTEpPeEiiC.

Hanucats knacc Pupils co ctatnueckuMu MeTojaMu TakKuM 00pa3oM, YTOOBI
OH paboTall co cchulkaMu Tumna uHTepdeiica. B kiacce AOMKHBI OBITh METOJIbI
BBIBOJIa HA DKPaH MPEIMETOB U OIICHOK, a TaKKe€ METOJ, BO3BPAIAIONINN CpEIHEE
apu(MeTryecKoe OIEHOK YUECHHKA.

Onucare HOBbIM uHTepdeiic PupilFactory, conepskamuii eTuHCTBEHHbBIN

Mmetop createlnstance(), co3garomuii HOBOro yuyeHuka. B kadecTBe mapaMeTpoB



METOJl MPUHUMAET (PaMHIIIMI0 YUCHHKA U pa3Mep MacCHBOB MPEIMETOB U OICHOK
(unmu pa3mep maccuBa Register'os).

B xmacce Pupils co3mate mpuBaTHOe cTaruyeckoe mose factory Tuma
PupilFactory u cooTtBercTByromuii emy mnyOnanunbiii meton setPupilFactory(),
MO3BOJISIIOIINE, COOTBETCTBEHHO, XPAaHHUTh CCBUIKY M YCTaHABIMBATh CCBHUIKY Ha
Tekymyto ¢abpuky. Ilo ymonmdaHuio mone IOMKHO CChUIIAThCA Ha OOBEKT
HeKoToporo kmacca StudentFactory (ero Takke TpeOyercs  OIHMCATh),
MOPOYXK/IAIOIIETO SK3eMILISIPhI Kilacca Student.

B xmacce Pupils omucate meton public static Pupil createlnstance(String
name, int size), ¢ MOMOUIbIO TeKyleHd (HaOpUKHU CO3AIOIIMIA HOBBIM IK3EMILISP
yUCHHKA.

[IpoBeputs padoty pabpuuHOro Meroaa B MeTo e main().



JlabopaTopHas padora Ne 3. PazpadoTka

NPUJI0KEHMSI ¢ UCI0JIb30BaHUeM narrepua Adapter

Peanm3oBaTth Kiacc amanrtepa, METOJI KOTOPOTO IMPUHHMAET B KauyeCTBE
nmapaMeTpa MacCUB CTPOK M 3allMCHIBACT MX MO OYEPEIH B BBIXOJHON OalTOBBIN
noTok (OutputStream), KOTOPBIN OH «aganTupye™. [IpomeMoHCTprpOBaThH paboTy

B MeTojie main().



JlabopaTopnas padora Ne 4. Pazpadorka

NPUWJIOKEHHUSA ¢ UCTOJIb30BaHueM narrepua Decorator

Jlo0aBHUTH B KJIaCC CO CTATUYECKHUMH METOJIaMH peaiu3anuio Meroaa Pupil
synchronizedPupil (Pupil p), BoO3Bpamarmero cchlUIKy Ha KIacc-00epTKy
YKa3aHHOT'O Y4Y€HUKa, 0€30MacHbIi ¢ TOYKU 3pEHHS] MHOTOMMOTOYHOCTH. J1Jist 3TOTrO

noTpedyeTrcs onucaTh HEKU HOBBIN Kilace, peanusyromuii uatepdetic Pupil.



JlabopaTopHas padora Ne 5. Pazpaborka

IMPUAJIOKCHUA C UCITOJIB30BAHUECM ITATTCPHA PI'OXy

Hamucaty nBa mpuiioKeHUS C HCIOJIb30BAHUEM COKETOB: CEPBEPHOE H
kiueHTckoe. CepBepHOe MPUIIOKEHUE AOJKHO TmpochaymuBare mopT 5000 u
BBITIOJHATH ~ ONEpAlMI0 YMHOXKEHHUS JIByX  BEIIECTBEHHBIX  YHUCEN A
NOAKIIOYAIONMXCsl  KJIMEeHTOB. Ha  kiumenTe pa3paboTaTh  MPOKCHU-KIIACC,
COZIep Kallluid METOJ [Jii TEPEMHOKEHHUSI JIBYX BEIIECTBEHHBIX 4YHCEI, HO HE
OCYILECTBISIONINI COOCTBEHHO NEPEMHOXKEHUE, a OTIPABIIAIOMIMN 3TH J[Ba YHCIa
B cepBepHyto yacth (mopT 5000) u Bo3Bpamaronmii OTBET cepBepa B KauecTBE

pesyabTara. [IponsuirocTpupoBaTh padoTy KiIMEHTa B MeTojie main().



JlabopaTopHas padora Ne 6. PazpadoTka

NMPUJIOKEHHS ¢ UCI0JIb30BaHUeM narrepHa Iterator

Crnenatp kiacc Register B kimacce Schoolboy (unmu Schoolgirl) noctynubim
Ha ypOBHE TaKkeTa W CcTaTudeckuMm. PeammszoBate B HEM wMeton toString(),
BO3BPAIAIOIINN TPEAMET U OLICHKY.

PeanuzoBare meton java.util.Iterator iterator() B kiacce Schoolboy (wiu
Schoolgirl). [Ins aToro ciemyer onucarh HEKUN TOTOJTHUTEIBHBIA KIACC C HEKUMH
cooTBeTCTBYIomMMHU MeTogamu (Schoolboylterator implements java.util.Iterator),
HK3EMIUISIP KOTOPOTro U OyIEeT BO3BpAIIaThCsi METOIOM iterator().

[IpoBeputh paboTy uTeparopa B MeToie main().



JlaboparopHas padora Ne 7. Pazpaborka

NPUJI0KEHHS ¢ UCI0JIb30BaHueM narrepHa Observer

Peann3oBath NpUIOKEHUE, KOTOPOE PUCYET HA IKpPaHE «poxkuily». [lpu
KJIMKE MBIIIKOW B 00JacTH TIJia3a IJa3 JOJDKEH 3aKphIBaThes (€ciid ObUT OTKPHIT)
WIA OTKPBIBAThCs (€cau ObUT 3aKkphIT). [Ipu KiMKe MBIIMIKON B 00JacTH HOCA €ro
IBET JIOJDKEH M3MEHUTHCS. [Ipu KIIMKe MBIIIKOW B 00JIacTH pTa poXkHIA JOJKHA

YJIBIOATHCSI.



JlabopaTopHas padora Ne 8. PazpadorTka

NPUJIOKEHHUA ¢ UCTOJIb3oBaHueM narrepaa MVC

Hanucats npuioskeHue, BIBOAIICE HA IKpaH TpaduK U TaOIHUITy 3HAUYCHUH
HekoTopolt (yHkiuu (HenuHeHHOoM). IlpM HM3MeHeHMM 3HadYeHUW B TaOIUIEe

(moGaBieHNH, YAAICHUH, PEAAKTUPOBAHNH ) TpadUK TODKEH TOKE U3MEHSTHCA.



