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NPEAVUCNOBUE

KHura He siBJIsieTcst BBeJIeHHEM B 0ObEKTHO-OPUEHTHPOBAHHOE TIPOrPAMMUPO-
BaHMe WK TTpoeKTupoBanue. Ha aTu TeMbl HATTMCaHO MHOTO IPYTUX XOPOITUX
kuur. [Ipeamnonmaraercs, 4To BB 1OCTATOYHO XOPOIIIO BJaficeTe TI0 KpaitHel Mepe
OTHUM O0OBEKTHO-OPUEHTUPOBAHHBIM SI3LIKOM TIPOTPAMMUPOBAHUS 1 UMEETe
KaKOH-TO OIBIT 00bEKTHO-OPHUEHTHPOBAHHOTO MTPOEKTHPOBaHust. be3ycoBHO,
y Bac He J0JDKHO BO3HUKATH HEOOXOANMOCTH JIE3Th B CJIOBAPh 32 PA3bsCHEHIEM
TEPMUHOB «THUII», <TIOJUMOPMOU3M», U BaM TIOHITHO, YeM «HACJIeJIOBAHNE HHTEP-
(beiicar oTIMUAETCS OT «HACIIEIOBAHUS PEATU3AIIIT .

C apyroii cTOPOHBI, 9Ta KHUTA U HE HAYYHBIN TPY/I, a[PECOBAHHBIN MCKJIIOUN-
TEJIHHO Y3KUM CIEIMAINCTaM. 3/IeCh TOBOPUTCS O NAMmMepHax npoekmupos8anis
U OTIMICHIBAIOTCST TIPOCTHIE U AJIETAHTHBIE PENIEHUST TUTTMYHBIX 3a/1a4, BOZHUKATO-
KX B 00BEKTHO-OPHUEHTHUPOBAHHOM TIPOEKTUPOBAHUU. [aTTepPHbI IPOEKTHPO-
BaHUs He TOSIBUJIKCH CPa3y B TOTOBOM BHJI€; MHOTHE Pa3pabOTUYNKK, UCKABIINE
BO3MOKHOCTH TTOBBICHTH THOKOCTD M CTEIeHb IIPUTOHOCTH K MOBTOPHOMY HC-
HOJIb30BAHUIO CBOMX IIPOIPAMM, MIPUIOKIINA MHOTO YCUIU, YTOOBI HOCTABJIEH-
Hasl 11eJ1b Oblla JOCTUTHYTA. B maTrepHax npoeKTHPOBaHMUsT HailIeHHbIE PEIIeHIsI
BOILJIOIIEHBI B KPATKOU U JIETKO TPUMEHUMON Ha TpakTuke dhopme.

JJist MCTIOTb30BAHUST TATTEPHOB He HYKHBI HI KaKHe-TO OCOOEHHBIE BO3MOK-
HOCTHU $SI3bIKA ITIPOTPAMMUPOBAHUS, H XUTPOYMHbBIE TTPHUEMBI, TTOPAKAOIINe BO-
obpaskeHwe Jpy3eil 1 Ha4aabHUKOB. Bece MOJKHO peasin30BaTh Ha CTAHIAPTHBIX
00BEKTHO-OPUEHTHPOBAHHBIX SI3BIKAX, XOTSI JIJISI 3TOTO OTPEOYETCsI TPUIOKUTD
HECKOJIbKO GOJIBIIIE YCUITUT, 4eM B CITyUae CIIeUaTH3NPOBAHHOTO PEIIEHNST, TPH-
MEHUMOTO TOJIbKO B 0/{HOH cuTyaruu. Ho atu yeuinst HemsMeHHO OKYTIaioTCs 3a
cuet 6oJIbIIel THOKOCTH U BOBMOKHOCTH TOBTOPHOTO MCITOJIb30BAHUSI.

Kor,r_[a Bbl YCBOUTE pa60Ty CIIaTTepHaMU IIPOEKTUPOBaHUA HACTOJIBKO, YTO IIOCJIE
YAa4HOTI'O UX IIPUMEHEHNA BOCKJIIMKHETE «Ara!», a HE 6yzLeTe CMOTPETDH B COMHE-
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HUW Ha [TOJIYYMBIITHIICS PE3YJIbTAT, Balll B3TJIsi/l HA 0ObEKTHO-OPHEHTHPOBAHHOE
MIPOEKTUPOBAHNE U3MEHNUTCS pa3 1 HaBcera. Bbl cMoskeTe cTpouTh 6oJiee THOKHE,
MOJYJIbHBIE, TIOBTOPHO UCIIOJIb3yeMble U MOHATHbIE KOHCTPYKIIUH, a pa3Be He
JIJIST 9TOTO BOOOIIE CYIIECTBYET 00BEKTHO-OPUEHTHPOBAHHOE TPOEKTHPOBAHIE?

Heckosbko €108, 4T0ObBI TIPEAYIPEANTH 1 OAHOBPEMEHHO MoA60ApuTh Bac. He
OropYanTeCh, €CJIM He Bee OYeT MOHSITHO MOCJIe IEPBOTO MPOYTEHUsT KHUTH. Mbl
1 caMU He BCE IMOHMMAaJIN, KOrjia HaunHa u nmucath ee! IlomHUTE, UTO 9TA KHUTA
He W3 TeX, KOTOPbIe, OHAXKIBI ITPOYUTAB, CTABAT Ha TOJKY. Hameemcs, 4To BbI
OyjieTe BO3BpAIaThCs K Heil CHOBA M CHOBA, Yeprias MAer 1 OKUast BIOXHOBEHMUSL.

Knura cozpeasa 10BoJbHO 1010, OHA MOBH/IAIA YETHIPE CTPAHBI, ObLTa CBUIE-
TeJIeM JKeHUTHOBI TPEX ee aBTOPOB M POKICHIS IBYX MJIajieHIleB. B ee cozmanmm
TaK WJIM MHaYe y4acTBoBaiu MHOTHE Jfon. Oco0yio 61aroJapHOCTb Mbl BbIPa-
xkaem bprocy Annepcony (Bruce Anderson), Kenty Beky (Kent Beck) u Auape
Beiinanay (Andre Weinand) 3a noziep:kky u nennbie coBeTbl. Takske 6aroga-
PUM BCeX PEIeH3eHTOB YePHOBBIX BapHaHTOB pykonucu: Pomkepa butedernnaa
(Roger Bielefeld), I'peiian Byua (Grady Booch), Toma Kaprusma (Tom Cargill),
Mapmanna Kraitna (Marshall Cline), Panbda Xaiipa (Ralph Hyre), Bpaiiana
Kepnurana (Brian Kernighan), Tomaca Jlaqm6eptu (Thomas Laliberty), Mapka
Jlopenna (Mark Lorenz), Aprypa Puns (Arthur Riel), Iyra [lImuzara (Doug
Schmidt), Knosuca Tommo (Clovis Tondo), Crusa Bunocku (Steve Vinoski)
u Pebexky Bupde-bpok (Rebecca Wirfs-Brock). Boipaskaem mpusHaTebHOCTD
corpyanukam uzaarenbctsa AddisonWesley 3a nopnepxky u reprienue: Keiiry
Xa6uby (Kate Habib), Tuddamnu Myp (Tiffany Moore), Jlaiize Pabdasie (Lisa
Raffaele), ITpagune Cusa (Pradeepa Siva) u [Ixxomny Yaiity (John Wait). Oco-
6ast 6maromaproctb Kapay Keccaepy (Carl Kessler), /lsuaun Cab6axy (Danny
Sabbah) u Mapky Bermany (Mark Wegman) u3 uccieoBaTeibcKoro oTea
kommanuy IBM 3a HeocrabeBalonuii nHTepec K aToii paboTte U MoAAEPKKY.

U1 HakoHell, He B IOCJIEIHIOI0 0Y€Pe/Ib MbI OJIar0[aPHBI BCEM TeM JIIO/ISIM, KOTOPbIe
BBICKA3bIBAJIN 3AMEUYAHUS TI0 TTOBOJIY TOI KHUTH 110 MHTEPHETY, 000APSIIN HAC
n yOesKIaIu, 4To Takast paboTa AeiicTBUTEIbHO HysKHA. BOT aieko He moJTHbIi
IepeyeHb HAIINX <«HEe3HAKOMBIX IIOMOIHNKOB>: Mo ABorunc (Jon Avotins),
Crus Bepuyk (Steve Berczuk), /Ixxymuan Bepau (Julian Berdych), Maruac
Bosen (Matthias Bohlen), [Iskon Bpant (John Brant), Aran Kmapk (Allan
Clarke), ITosn Yuzxomnm (Paul Chisholm), Menc Kosnapion (Jens Coldewey),
Heiis Kommas (Dave Collins), Jxxum Komnunen (Jim Coplien), Ton IBurrusc
(Don Dwiggins), Ta6puasb Dana (Gabriele Elia), [lyr @enst (Doug Felt),
bpaitan Oyt (Brian Foote), [lennc @oprun (Denis Fortin), Yopa Xapomba
(Ward Harold), Xepman Xyauu (Hermann Hueni), Haitum Mcnam (Nayeem
Islam), Bukpamxur Kanpa (Bikramjit Kalra), IToan Kudep (Paul Keefer),
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Tomac Kodaep (Thomas Kofler), {yr Jlea (Doug Lea), [lau Jlamubepre (Dan
LaLiberte), dxeiimc Jlour (James Long), Auna Jlyusa JIyy (Ann Louise Luu),
IManan Manxasan (Pundi Madhavan), Bpaitan Mapux (Brian Marick), Pobept
Mapruu (Robert Martin), /[aiis MakKom6 (Dave McComb), Kapa MakKom-
Hesn (Carl McConnell), Kpucrun Munrusce (Christine Mingins), Xaucrerep
Meccen6ex (Hanspeter Mossenbock), 9puk Hoioron (Eric Newton), Mapuanna
Oskan (Marianne Ozkan), Pokcana ITaitert (Roxsan Payette), Jlappu [Togmosnk
(Larry Podmolik), /I:xkopmx Pagun (George Radin), Cuta Pamakpumninan (Sita
Ramakrishnan), Pycc Pamupec (Russ Ramirez), Anexcanap Pan (Alexander
Ran), Tupk Puie (Dirk Riehle), Bpaitan Posen6ypr (Bryan Rosenburg), Aamon
Ceiin (Aamod Sane), Typu IImuar (Duri Schmidt), Pobepr 3aiiaas (Robert
Seidl), ITuus Iy (Xin Shu) u Buan Yokep (Bill Walker).

MbI He cunTaeM, 4To HaGop OTOOPAHHBIX HAMK ATTEPHOB TIOJIOH ¥ HEM3MEHEH,
OH BCETO JIMIIb OTPAYKAET HAIIKM HbIHEITHUE IIPEJCTABIEHUS O TPOEKTUPOBAHUU.
MbI ipuBeTCTBYEM JIIOOBIE 3aMedanust, Oy/ib TO KDUTHKA IPUBEIEHHBIX [TPUME-
POB, CCBUIKK HAa U3BECTHBIE CIIOCOOBI MCITOJIb30BAHNS], KOTOPbIE HE YIOMSIHYThI
3J1€Ch, WJIH TIPEJJIOKEHMSI 10 TIOBOJLY JIOTIOJHUTEIBbHBIX [TaTTEPHOB. Bbl MOXKeTe
nucaTh HaM Ha azipec uagatebeTBa Addison-Wesley win Ha a/1eKTPOHHBII azpec
design-patterns@Qcs.uiuc.edu. VIcXo/IHbIE TEKCTBI BCEX TPUMEPOB MOKHO TTOJIYIUTh,
ornpaBuB coobienne «send design pattern source» 1o azupecy design-patterns-
source@cs.uiuc.edu. A teriepb TakiKe ecTh BeO-cTpaHUIA ALLp.//St-www.cS.uiuc.
edu,/users/patterns/DPBook/DPBook.html, na KOTOpOil pasMeIaeTCs OC I HSIS
uHbopMaIust 1 0OHOBJIEHMS K KHUTE.

Ipux Ilamma  Mayutun Beio, mrat Kamudopuus

Puuapo Xeam Moupeainn, Ksebek
Panv /loconcon VYpbana, mrrat VmuHoiic
lorcon Bauccudec Totops, mrat Heio-Mopk

Asryct 1994

OT U3JATENbCTBA

C MOMeHTa M3IaHUsT KJIacCHIeCcKoi KHUTH «[I[prueMbl 00beKTHO-OpUEHTHPOBaH-
Horo poekTuposanus. [Tarrepust mpoektuposanusi» (Design Patterns: Elements
of Reusable Object-Oriented Software) mporio 26 jer. 3a 310 Bpemsi OBLIO
npozaHo GoJiee oJYMUJIHOHA 9K3EMILIIPOB KHUTH Ha aHT/IniickoM 1 13 apyrux
st3bikax. Ha aToil KHUTe BBIPOCJIO HE OIHO MOKOJIEHUE TIPOTPAMMHUCTOB.
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B kHure onucniBaiorcs IIPOCTbIE 1M M3ANIHbIE PEIICHUA TUIINMYHDBIX 3a/la4, BO3-
HUKalOIIX B O6'I)€KTHO-OpI/IeHTI/IpOBaHHOM IIPOEKTUPOBaHHWH.

[TaTTepHbBI MOSIBUIUCH TIOTOMY, YTO MHOTHE Pa3pabOTUYNKKM UCKAJH TYTH 10-
BBIIIIEHUsT THOKOCTH M CTEIEHN MOBTOPHOTO MCITOJIb30BAHKS CBOMX MTPOTPAMM.
Haiinennble pereHust BOIJIOIIEHbI B KPATKOW U JIETKO IIPUMEHUMO Ha ITPAKTUKE
dbopme. «bBamnma Yerbipex» 00bACHIET KaK/IbIil TATTEPH HA TPOCTOM TIPHMEPE
YEeTKUM U TIOHSITHBIM sI3bIKOM. VICIIOJTb30BaHue MaTTePHOB IIpK pa3paboTke
POrPaMMHBIX CHCTEM TO3BOJISIET TIPOEKTUPOBIIUKY MepeiiTn Ha 6ojiee BBICO-
KUl ypoBeHb pa3paboTKu mpoekTa. Terepb apXuTeKTOp U MPOTPAMMUCT MOTYT
oreprpoBaTh 0OPA3HBIMU HA3BAHMSIMU [TATTEPHOB U OOIIATHCS HA OJIHOM SI3bIKE.

Taxum 06pa3oM, KHUTA PEIaeT JBE 3ajlauil.

BO-HepBbIX, 3HAKOMUT C POJIbIO IMAaTTEPHOB B CO3/IaHNMN aPXUTEKTYPbI CJIOKHDBIX
CHCTEM.

BO-BTOprX, ITO3BOJIAET MTPOEKTUPOBINKaM C JIETKOCTbIO paSpa6aTbIBaTb cob6-
CTBEHHDbIE TIPUJIOKEHU, TPUMEHAA COACPIKAIIUECA B CIIPABOYHUKE TIaTTEPHBDI.

Yro nusmenniaocs B usmganuu 2020 roxa?

B AKTyaJusupoBaHA TEPMUHOJIOTUS (HAPUMeEp, JJIsI «PEeOpraHu3aIiun» Koaa
yIKe BIIOJIHE TIPUKUIICS TePMUH «pedakToOpuHTs, 17st share — «coBMecTHOE
HCIIOJTb30BAHUE» BMECTO «PA3IeJeHUS >, a /I MiXiN — <ITPUMECh» );

B 0OHOBJIEH CTHJIb;

B ycTpaHeHbI U3JUIIHE TPOMO3/IKUE cI0Ba (HAITpUMED, «CIeln(UuIInpoBaHes
WIN <«WHCTAHIIMpOBaHUe». [lepBoe MOXHO BIOJHE aleKBATHO 3aMEHUTH
<OTIpefIesIEHNEM >, BTOPOE — «CO3/IaHNEM IK3eMILIIIPa» );

B KHWra HaKOHEI-TO HasbiBaeTcst <IlarrepHbl 0GBEKTHO-OPHUEHTUPOBAHHOTO
IPOEKTUPOBAHUSS.

B kBapaTHBIX CKOOKAX [MAIOTCSI CCHLIKU Ha UCTOYHUKU (cM. Bubmmorpaduio),
a 1 PbI B KPYTIIBIX CKOOKAX 0003HAYAIOT CCHIIIKY HA CTPAHHUILY, T/I€ OTTUCHIBAETCST
TOT WJIX UHOU TIATTEPH.

Bamu 3amevanuid, mpeaoKeHus, BOIPOCH! OTIIPABSITE TIO aipecy comp@piter.
com (u3narenbcTBO «IInuTeps, KOMITbIOTEPHAS PEIAKITIS ).

Mbri Oyziem pajibl y3HaTh Baiiie MHeHe!

Ha Beb-caiite n3maresibcTBa Www.piter.com BbI HalizieTe oAPOGHYT0 HH(MOPMAITITIO
0 HAIMX KHUTAX.



MNMABA 1

BBEAEHWE B NATTEPHDI
NMPOEKTUPOBAHUA

[IpoektupoBanne 06GHEKTHO-OPUEHTHPOBAHHBIX TPOTPAMM — HEJIETKOE JIETIO,
a eCJIM OHU IPEJHA3HAYEHBI JIJIST NOGMOPHO20 UCNONb308AHUSL, TO BCE CTAHOBUT-
cs ere crroxknee. Heo6xoanmo 1mo06path MOAXO/ISIIIE 0OBEKTHI, OTHECTH UX
K Pa3JINYHbIM KJIACCaM, COOJTIOIAst Pa3yMHYIO CTEIEHD /IETATN3AINH, OTIPEIETNTD
nHTepdelichl KJIACCOB M MEPAPXUIO HACJIEJIOBAHUS U YCTAHOBUTD KJIIOUEBbIE OT-
HOUIEHUST MKy K1accaMu. J{M3aiiH 0JKeH, ¢ OJIHOH CTOPOHBI, COOTBETCTBOBATD
pelaemMoii 3ajiade, ¢ APyroil — GbITH OOIM, YTOOBI YIAJIOCH YYeCTh Bce Tpeho-
BaHWsI, KOTOPbIE MOTYT BO3HUKHYTH B OyyiieM. X0Tea0ch Obl TakKe n3bexkaTh
BOBCE WJIH, 110 Kpaiiteil Mepe, CBECTH K MUHUMYMY HEOOXOIUMOCTD TI€PEITPOEK-
tupoBanust. [lognaropesiine B 00beKTHO-OPUEHTUPOBAHHOM TTPOEKTHPOBAHIH
Pa3pabOTYMKK CKaKyT BaM, 4TO CO3/aTh «IIPaBUJIBHBIN», TO €CTh B IOCTATOYHOI
Mepe THOKWIT M IPUTOAHBIN JIJIsT TIOBTOPHOTO UCTIOJB30BAHUS IU3AITH, C TIEPBOil
HOIBITKE OY€Hb TPYIHO, €CJH BOOOIEe BO3MOKHO. [Ipesxk/ie yeM cunuTath 1esb
JOCTUTHYTOM, OHU OOBIYHO TIBITAIOTCS OTIPOOOBATH HANIEHHOE PellleH e Ha He-
CKOJIbKUX 33/1auaX, ¥ KaXK/[blif pa3 MOAU(PUIMPYIOT €ro.

W Bce ke OTBITHBIM IIPOEKTUPOBIUKAM YIAETCS CO3ATh XOPOIINI AM3AIH CUCTe-
MDbI. B TO Xe BpeMH HOBUWYKMU UCITIBITHIBAIOT IITOK OT KOJIMYECTBA BO3MOKHBIX BapI/I-
AHTOB 1 HepeZ[KO BOSBpa]_[IaIOTCH K HpI/IBbI‘-IHbIM HE O6'beKTHO-OpI/IeHTI/IpOBaHHbIM
MeTosuKaM. [IpoXoauT HeMaio BpeMeHu Tepe/l TeM, Kak HOBUYKH TIOHMYT, 4TO
JKe TaKoe yAauyHbIil 00beKTHO-OpUeHTHPOBAHHbIH An3aiti. OueBUAHO, OTBITHHIE
[IPOEKTUPOBIIMKY 3HAIOT KAKHE-TO TOHKOCTH, YCKOJIb3aIOIIHe OT HOBUYKOB. Tak
YTO K€ 9TO?

[Ipesxie Bcero, OMBITHBIN Pa3pabOTINK TOHUMAET, UTO He HYHCHO PETITATh KayKIyTO
HOBYIO 3a/1a4y € HYyJIsl. BMecTo aToro oH cTapaeTcs OBTOPHO BOCIIOIb30BATHCS
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TeMU PEIIeHUSIMU, KOTOPbIE OKA3aTUCh YAAYHBIMU B IPo1ioM. OThICKaB XOpoIiiee
pelleHne oinH pas, ol Oy/ieT npuberath K HeMy CHOBa U cHOBa. VIMeHHO GJiaro-
Jlapst HAKOTIJIEHHOMY OIIBITY TIPOEKTHPOBIIUK 1 CTAHOBUTCS 9KCIIEPTOM B CBOEH
obusacti. Bo MHOTMX 06 EKTHO-OPHEHTHPOBAHHBIX CHCTEMAX BCTPEYAIOTCS TIOBTO-
PSIIOIINECS TTATTEPHBI, COCTOSITIIE M3 KIACCOB M B3ANMOJIEHCTBYIONNX 0OHEKTOB.
C ux TIOMOTIIBIO PEIIAIOTCST KOHKPETHBIE 33/1a4U TPOEKTUPOBAHUS, B PE3yJIbTaTe
4ero 06bEKTHO-OPUEHTHPOBAHHAST aDXUTEKTyPa CTAHOBUTCST GoJiee THOKOIA,
3JIETAHTHOU, 1 MOKET UCTIOJIb30BAThCA MMOBTOPHO. [ [pOeKTHPOBITIK, 3HAKOMBIH
¢ TTaTTepHaMU, MOXKET Cpa3y Xe MPUMEHATHh UX K PElIeHUI0 HOBOH 3a/1a4yu, He
MBITASICh KQKIBIIT pa3 n300peTaTh BEJTOCUTIE]I.

[TosicHUM HaIy MBICJTb Yepe3 aHaaoTuio. [licarenn pesiko BBILyMBIBAIOT COBEP-
IIEHHO HOBBIE CIOkKeThl. BMecTo 5TOr0 oHU GepyT 32 OCHOBY yKe 0TpaboTaHHbIE
B MUPOBOI1 JINTEpaType CXeMbl, JKaHpbl 1 00pasbl. Hanpumep, nepcoHak — «Tpa-
rudeckuii repoii» (Max6et, Tamiier 1 T. 11.), KaHp — «JIF0OOBHBIN poMan» (Oec-
YKCJIEHHBIE JTII060BHBIE pOMaHbl). TOUHO Tak ke B 00 bEKTHO-OPHEHTUPOBAHHOM
MIPOEKTHPOBAHUY UCIIOJIB3YIOTCS TAKUE MATTEPHDI, KAK «ITPEJICTABJIEHIE COCTOSI-
HUSI C TIOMOIIIBIO 0OBEKTOB» UJIN «I€KOPUPOBaHKE 00BEKTOB, 4TOOBI OBLIO TIPOIIE
H06ABJIATh U YAAIATh HOBYIO (DYHKIIMOHAIBHOCTb». EC/in BbI 3HaeTe marTepH,
MHOTHE [TPOEKTUPOBOYHBIE PEIIEHUS Jajiee CIeLYI0T aBTOMATUYECKH.

Bce mb1 3HaeM 0 ierHOCTH O11bITa. CKOJIBKO Pas Py IIPOEKTUPOBAHNUN BbI UCIIbI-
TBIBAJIH JIEKABIO, YYBCTBYSI, YTO YK€ KOT/Ia-TO PElajii TaKyIo JKe 3a/1a4y, TOJTbKO
HUKaK He c000pasnTh, Koraa v re? Eciiu Obl yaaoch BCIOMHKTD J€TaJIH CTapOil
3a/1auM U ee PellieH s, TO He IPHUIILIOCH ObI MPUAYMbIBATh BCE 3aHOBO. Y BbI, ¥ HAC
HET MPUBBIYKK 3AMUCHIBATH CBOIT OIBIT Ha GJIATO APYTHM JIIOISAM J1a U cebe ToKe.

[Tesb 9TOI KHUTH COCTOMT KaK pa3 B TOM, 4YTOOBI JIOKYMEHTHPOBATD OITBIT Pa3pa-
60TKI 00BEKTHO-OPUEHTHPOBAHHBIX IIPOTPAMM B BH/IE [TATTEPHOB IIPOEKTUPOBA-
HUA. Ka}K,ZIOMy ITaTTEPHY MbI IIPUCBOVM UM, O6'b$ICHI/IM €T0 Ha3Ha4YeHUeE 1 POJib
B IIPOEKTUPOBAHUN 0OBEKTHO-OPUEHTHPOBAHHBIX CUCTEM. MBI XOTEJIN OTPa3UTh
OIIBIT TPOEKTUPOBAHIST B (hOPME, KOTOPYIO IPYTHE JTIOIU MOTJIH ObI KCIIOJIb30BATh
abdexTuBHO. JIJIs1 9TOr0 HEKOTOPBIE 13 HanboJIee PacPOCTPAHEHHBIX MATTEPHOB
66111 GOpPMaATM30BAHBI U CBE/IEHDI B €IMHBII KATAJIOT.

HaTTepHI)I IPOEKTUPOBaHWA YIIPOIIAIOT ITOBTOPHOE MCIIOJIb30OBaAaHUE YAaYHBIX
TIPOEKTHBIX U apXUTEKTYPHBIX pe].HeHPIfI. Hpe/ICTaBJIeHI/Ie Ipomeunx MpoBEPKY
BpEMEHEM METOAMK B BU/IE ITATTCPHOB IIPOCKTUPOBaHMA AE/TACT UX bosee AOCTYyII-
HbIMU JIJIA paSpa6OT‘H/IKOB HOBbIX CUCTEM. HaTTeprI ITPOEKTHUPOBaHWA IIOMOT'alOT
BI)I6paTb AJIbTEPHATUBHBIE PEIICHN A, YIIPOIIAIOINE TIOBTOPHOE NCIIOJIb30BaHNE
CHCTEMDI, N n306ex)aTh Tex aJIbTEPHATUB, KOTOPbIE €I0 3aTPY/HAIOT. HaTTepHI)I
yJay4dmiailoT Ka4eCTBO JOKYMEHTAIIMU U COITPOBOK/IEHUS CYTIIECTBYIOINX CUCTEM,
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MOCKOJIBKY OHU [TO3BOJISIIOT SIBHO OTINCATh B3ANMOJIEHCTBISI KITACCOB 1 0OBEKTOB,
a TaKyKe TPUYIHBI, TT0 KOTOPBIM CHCTeMa OblIa II0CTPOeHa Tak, a He nrade. [Ipore
TOBOPSI, TATTEPHBI TPOEKTUPOBAHNUS AIOT Pa3pabOTINKY BO3MOKHOCTH ObICTpee
HaWTH IPAaBUJIBLHBIN 1Ty Th.

Hu oinH U3 naTTepHOB, MPEACTABICHHBIX B KHUTE, HE OIIMCHIBACT HOBbIE MJIU He-
poBepeHHbIe pa3paboTKi. B KHUTY GbIIN BKIIOYEHBI TOJIBKO TaKHE MAaTTEPHBI,
KOTOPbI€ HEOJAHOKPATHO IPUMEHSIINCH B pasHbIX cucTeMax. ITo GoJbiieil yacTi
OHU HUKOIJIa paHee He JOKYMEHTHPOBAIKUCH U JIMOO XOPOIIO U3BECTHBI TOJIb-
KO B 0OBEKTHO-OPUEHTUPOBAHHOM COOOIIECTBE, INO0 OBLIN YaCThIO KaKO-TO
yIauHON 0ObEKTHO-OPUEHTHPOBAHHON CHCTEMbI — HU OJMH MCTOYHUK HEJIb3sI
Ha3BaTh [IPOCTHIM JIJIs HAYMHAIOIIMX POEKTHPOBIIMKOB. TakuM 06paszom, XoTst
9TH PellleHrs] He HOBBI, MbI IIPEACTABUIM X B HOBOM M JOCTYITHOM (hopmare:
B BUJIE KaTaJiora MaTTepHOB B eIHOM (hopmare.

XoTs1 KHUTA MOJTYIHIIACh JOBOJIBHO OOBEMHOI, TATTEPHbI IIPOEKTHPOBAHNST — JIUIITH
MaJiasi 4acTh TOTO, YTO HeOOXOANMO 3HATH CIIEITHAINCTY B 9TOM obmacTr. B nsmamnme
He BKJIIOYEHO OMUCAHKE MTATTEPHOB, MMEIOIINX OTHOIIIEHUE K TIApaJLIeTN3MY, Pac-
npesieJIEeHHOMY TTPOTPAaMMUPOBAHUIO U IPOTPAMMUPOBAHUIO CUCTEM PEATbHOTO
BpemMeHn. OTCYTCTBYIOT ¥ CBEJIEHS O MATTEPHAX, CTIEITU(PUIHBIX 7T KOHKPETHBIX
HpeIMETHBIX obsracteil. V13 9Toi KHUTH BbI He y3HAeTe, Kak CTPOUTH MHTePdench
MOJIb30BATEIs], KaK MUCaTh JpailBepbl YCTPOICTB U Kak paboTaTh ¢ 00bEKTHO-
OpPMEHTUPOBAHHBIMU OasaMu JaHHbBIX. B ka0l U3 aTuX objacreii ecTh CBOU
cOOCTBEHHBIE TIATTEPHBI; BO3MOKHO, B OYYIIEM KTO-TO CHCTEMATU3UPYET ¥ HX.

1.1. 4TO TAKOE MATTEPH MMPOEKTUPOBAHWA

ITo ciioBam Kpucrodepa Anexcangepa (Christopher Alexander), «m060it marreps
OIMCBIBAET 33j1auy, KOTOPasi CHOBA M CHOBA BO3HMKAET B Hallleil paboTe, a TakKe
MPUHIIATT €€ PEIIeHNUs, TPIUeM TaKUM 00Pa3oM, YTO 9TO PEIIeHNEe MOKHO TOTOM
HCIIOJIb30BaTh MUJJIMOH pa3, U IIPU 3TOM HUKaKKe J[Be pean3alini He OyIyT
TIOTHOCTHIO OAMHAKOBBIMUY [ AIS+77]. XoTs Anekcanmep nMest B BULy TATTEPHBI,
BO3HUKATOMIUE TIPUA TIPOEKTUPOBAHUH 3JaHUI U TOPOIOB, HO €r0 CJI0Ba BEPHBI
U B OTHOIIEHWH MATTEPHOB 0ObEKTHO-OPHEHTUPOBAHHOTO TIPOEKTUPOBAHUSI.
Haru petieHust BBIpaskaroTcsl B TepMUHAX 0OBEKTOB U MHTEP(DENCOB, a He CTeH
U JIBEpEil, HO B 060UX CIIydastX CMBICJT TTATTEPHA — MPE/JIOKUTD PEIeHre OIpe-
JIeJIEHHON 32/1a41 B KOHKPETHOM KOHTEKCTE.

B O6H.[eM CJiydae ImaTTepH COCTONUT U3 YETHIPEX OCHOBHBIX 3JIEMEHTOB!

1. WM. YKa3bIBast UMsI, Mbl CPa3y OIKChIBaeM IIPOOJIEMY ITPOEKTUPOBAHNSI, €€
pelieHus U uX Mocjae/iCTBUS — U BCe 3TO B OJJHOM-/IBYX cjioBax. [IpucBanBanue
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MaTTepHAM UMEH PaCIIUpsIeT Halll «CJIOBAPHBIN 3aI1ac» MTPOEKTUPOBAHUS U TO-
3BOJISIET TIPOEKTUPOBATH Ha HoJiee BLICOKOM ypoBHe aberpakiuu. Hammame
CJIOBapsI MATTEPHOB MO3BOJISIET 0OCYKIATH UX C KOJIJIETAMU, B IOKYMEHTAIHN
U Jlaske ¢ caMuM co6oil. VIMeHa T03BOJISIOT aHAIM3UPOBATH IU3AiTH CHCTEMBbI,
006Cy:KIaTh €ro IOCTOMHCTBA U HEJIOCTATKY ¢ ApyruMu. Haxoskaenne xopommx
MMeH ObLIIO OJIHO¥ M3 CaMbIX TPY/AHBIX 3a/1a4 TP COCTABJIEHUH KaTajora.

2. 3amaua. OmicaHue TOro, KOTja cieayer IpUMeHSTh maTtepH. Ommcanue 00b-
SCHsIET 3a1auy U ee KOHTEeKCT. MosKeT OIMChIBaThCSA KOHKPETHas pobiemMa
[IPOEKTUPOBAHMS, HAIPUMEDP CIIOCO0 IIPEACTABICHUS AJTOPUTMOB B BUJIE
00BeKTOB. B HeM MOTYT OBITh OTMEUEHBI CTPYKTYPbI KJIACCOB N 00BEKTOB,
TUITMYHBIE 11 HeTHOKOTO An3aiita. Takke MOKeT BKII0YAThCS TIePeYeHb yC-
JIOBUH, TTPU BBITTOJTHEHUH KOTOPHIX IMEET CMBIC/T TIPUMEHSITH IAHHBIN TTaTTEPH.

3. Pemenue. Onmcanme s7eMeHTOB AW3aliHA, OTHOMIEHUN MEXIY HUMU, UX
006sI3aHHOCTE 1 B3aNMO/IEUCTBIIT MEK/Ly HUMU. B perieHnu He OmichIBaeTCst
KOHKPETHBIH [IN3aiTH WU PeasIu3ailusi, TOCKOJIbKY MaTTePH — 3TO MabJI0H, TIPH-
MEHMMBIii B CAMbIX Pa3HbIX CUTYyaIsx. BMecTo aToro gaercs aberpakTHOE ONu-
caHUe 3a/1a4 ITPOEKTUPOBAHMS U e BO3MOKHOTO PEIIeHUS € TIOMOIIBIO HEKOEeTO
0000IIEHHOTO COYETaHKsI 3JIEMEHTOB (B HaIlleM CJTydae KIacCOB U OObEKTOR).

4. Pe3yabTaTbl — CJICACTBUA IPUMEHEHHS TIaTTEPHA, €r0 BEPOSTHBIE TLIIOCHI
1 MUHYCbI. XOTsI TIPU OMUCAHUY TIPOEKTHBIX PEIIEHHIT O TOCIECTBUSIX YaCTO
He YIIOMUHAIOT, 3HATh O HUX HEOOXOAMMO, 4TOOBI MOKHO OBLIO BBIOPATH MEK/LY
Pa3IMYHBIMU BapUaHTaMU U OIEHUTH IPEUMYIIECTBA U HEIOCTATKHU JAHHOTO
narrepHa. Hepeiko K pesysibTataM OTHOCHTCS Oa/laHC 3aTpaT BPEMEHHU U IaMsi-
TH, @ TAKJKE PeUb MOKET UTH O BBIOOPE SA3bIKa 1 IOAPOOHOCTSIX Peann3aliim.
[Tocko/bKY B 0OBEKTHO-OPHEHTUPOBAHHOM TIPOEKTHPOBAHUY TIOBTOPHOE
UCIIOJb30BaHNE 3a4aCTYIO SBJISETCS BaKHBIM (DAKTOPOM, TO K pe3yJibTaTaM
CJIelyeT OTHOCUTH ¥ BJIUSTHUE Ha CTeTIeHb THOKOCTH, PACITUPSIEMOCTH U TIepe-
HOCHMOCTH crcTeMbl. [lepeunciierne BeeX MocIeACTBUN IIOMOKET BaM TIOHSTh
Y OIIEHUTD UX POJIb.

Bompoc o Tom, 4TO cunTaTh MATTEPHOM, a UTO HET, 3aBUCUT OT TOUKU 3peHust. To,
YTO OFMH BOCIIPUHUMAET KaK MaTTePH, /IJIsT I[PYTOTO IIPOCTO TPUMUTUBHBIHN CTPO-
UTETbHBIN 60K, B 9T0i1 KHIUTE MBI paccMaTPUBAEM MATTEPHBI HA OMPEeTEHHOM
ypoBHe abcTpakimu. [lammeprvl npoexmuposaniss — 3To He TO JKe CAMOE, YTO CBSI-
3aHHbBIE CIIUCKU UM XENTTaOIUIIBI, KOTOPbIE MOJKHO Peain30BaTh B BUJIE Kiacca
U MOBTOPHO KMCIOJIb30BaTh 6Ge3 Kakux Obl TO HE 6110 Mopudukarmii. C apyroii
CTOPOHDI, 3TO 1 HE CJIOKHBIE TPEIMETHO-OPUEHTUPOBAHHBIE PETEHUS /IJIS 11eJI0TO
MIPUJIOKEHUST UJIH TIOICUCTEMBL. B 9moil Kiuze noo nammepnamu npoexmuposanis
NOHUMAEMCS ONUCAHUE B3AUMOOCTICMEUS 00BEKMO8 U KIACCO8, A0ANMUPOBAHHBIX
0151 peuenus 0buet 3a0auu nPoeKmupo8anust 8 KOHKPEMHOM KOHMeKcme.
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[TaTTepH NPOEKTUPOBAHUS KMEHYET, abCTparupyeT U UAeHTUMUIUPYET KIode-
BbI€ aCHEKThI CTPYKTYPbI 00IIEr0 PenieHunst, KOTOPbIe U MO3BOJISAIOT IPUMEHNUTH
€ro JIUIs CO3/IaHMUsT TOBTOPHO UCIIOJIb3yeMoro au3aiiHa. OH BBIIEJSET yIacTBY-
IOTIME KJIACChI M 9K3EMILISPbI, MX POJIU ¥ OTHOIIECHUS, a TAKKe PacipeesieHue
ob6sizarHocTeil. [Tpu onmrcanny Kask10ro narrepHa BHUMaHUeE aKIeHTUPYEeTCs Ha
KOHKPETHOI1 3a/1a4e 00beKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBaHus. B hopmy-
JIMPOBKE MaTTePHA aHATM3UPYETCS, KOT/a CIeLyeT IIPUMEHSTh HaTTePH, MOKHO
JIVL €TI0 MCIIOJIb30BaTh C YYETOM JPYTUX IPOEKTHBIX OTPAaHUYEHU, KAKOBBI OYyT
MOCJIEICTBUS TIPUMeHeH s MeTofia. [T0CKObKY 110001 TPOEKT B KOHEYHOM UTOTE
MPEICTONT PEATN30BbIBATh, B COCTAB MaTTePHA BKJIIOYAETCS MPUMEP KoJla Ha
aspike C++ (uHorga va Smalltalk), wimocTpupyioiero peaarsaruro.

XoTs B maTTepHax OMUCHIBAIOTCSA 00BEKTHO-OPUEHTUPOBAHHbBIE aPXUTEKTYPHI,
OHU OCHOBAHbI Ha TIPAKTHYECKUX PENIEHUSAX, PealM30BaHHbIX Ha OCHOBHBIX SI3bI-
KaxX 00bEKTHO-OPHEHTHPOBAHHOTO TiporpammupoBatus Tuna Smalltalk uw C++,
a He Ha npoueaypubix (Pascal, C, Ada u T. 11.) nau 6osree fuHAMIYECKUX 0OD-
ekTHO-opueHTupoBatHbIX si3bikax (CLOS, Dylan, Self). Mbr Boi6pasn Smalltalk
n C++ U3 mparMaTuyecKux cooOpaskeHii, MOCKOJIbKY HAIIl OIIBIT TOBCEHEBHOTO
POrpaMMUPOBAHKS CBSA3aH HMEHHO C 9TUMHU SI3bIKAMH, M OHU 3aBOEBBIBAIOT BCE
GOJIBIITYTO TIOMYJISIPHOCTb.

Boi6op s13bika porpaMMUpoBaHust 6€3yCJOBHO BakeH. B Hammx marrepHax
nojipazyMeBaeTcst UCIoJib3oBanue BoamoskHocTell Smalltalk u C++, 1 ot aToro
3aBHCHUT, YTO PEATM30BATh JIETKO, 8 YTO — TPYAHO. Ec/ii GbI MBI OPUEHTUPOBAJINCH
Ha [IPOLIE/y PHbIE SI3BIKH, TO BKIIOYK/IM Obl [TATTEPHBI HaCNeA0BaH1e, MHKaNCynALns
u nonumopdmsm. HekoTopbie U3 HAIIMX MATTEPHOB HATIPSMYIO TTO/IEPKTBAIOTCSI
MeHee pacIipoCTpaHeHHBIMU si3bIkaMu. Tax, B si3bike CLOS ecTb My IbTHMETO/IB,
KOTOPBIE JIeJIa0T HEHYKHBIM nartepH nocetutens (c. 379). CoOCTBEHHO, Maske
mesky Smalltalk u C++ ecTh MHOTO passiiuiii, 13-3a 4ero HEKOTOPBIE TTATTEPHBI
IPOIIe BBIPAKAIOTCS Ha OHOM SI3BIKE, YeM Ha APyroM (CM., HarprMep, HaTTepH
utepatop — c. 302).

1.2. IATTEPHbI NTPOEKTIIPOBAHUA B CXEME MVC
B A3bIKE SMALLTALK

B Smalltalk80 muis mocrpoenust naTepdEiicoB Mosb30BaTeIst IPUMEHSAETCS TPOIiKa
KJIacCOB MOJIeJTh /TipesicTaBsietue /konTposiep (Model /View /Controller — MVC)
[KP88]. 3nakoMcTBO € maTTepHAMU TPOEKTHPOBAHMS, BCTPEYAIOTINMUCS B CXeMe
MV C, momoskeT Bam pazodpaThCsi B TOM, UTO MbI TOHUMAEM TIOT CJIOBOM <ITATTEPH>.
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MVC cocrout u3 00beKTOB TpeX BUm0B. Modens — 310 00BEKT TPUIIOKEHS,
a npedcmasnenue — ero BHEITHUI BUJI Ha 9Kpane. Kowmpoiep onmuchiBaeT, Kak
nnaTepdeiic pearmpyeT Ha yIPaBJAIONINe BO3IeHCTBUS Moab3oBarend. o mo-
strierust cxeMbl MV C 9T 0OBEKTBI B TOJIH30BATEIbCKUX HHTEPGeiicax cMemni-
Basch. MV C otziesisietr uX IpyT OT JAPYTa, 3a CYET Y€ro MOBIIIAETCS THOKOCTD
U YJIy4IIatoTCsd BO3MOXKHOCTH TIOBTOPHOTO UCITOIHb30BAHUS.

MVC otaensier ipeficTaBIeHUe OT MOJIEJIH, YCTAHABANBAS MEXKIY HUMU MPO-
TOKOJI B3aUMOJIEUCTBUS «IOJIINCKA,/yBejoMIeHues. [IpeacraBienue 10JKHO
rapaHTUPOBATh, YTO BHEIIHEE ITPe/ICTaBJIeHIE OTPaKaeT cocTosgsHue Moziesiu. [Tpu
KaX/IOM U3MEHEHUU BHYTPEHHUX JAHHBIX MO/IEJIb YBEJOMJISIET BCE 3aBUCAIIIME OT
Hee Mpe/ICTaBJIeH s, B Pe3yJIbTaTe Yero mpeacrapiienne oOHosstet cebsi. Takoit
TO/IXO/1 [I03BOJISET TTPUCOEAMHUTD K OJJHON MOJIEJIM HECKOJIBKO TTPE/ICTaBIEeHUH,
00ecIIednB TeM CaMbIM Pa3JInuHbIe TpecTaBieHuss. MoKHO co3/aTh HOBOE IIPe/l-
CcTaBJIeHUe, He TIePENUChIBAsT MOJIETh.

Ha cnenyioreti cxeme mokazaHa ofHa MOJIENb U TpU nipeacTaBiaennd. (/s mpo-
CTOTBI MBI OITYCTUJIN KOHTPOJIIEephl. ) Mozenb conep:kuT HeKOTOpbIe TaHHbIE, KO-
TOPBIE MOTYT OBITH ITPE/ICTABIEHBI B (HOPME 9JIEKTPOHHOM TabJIMIIbI, THCTOIPAMMBI
U KPyroBoO# auarpamMMbl. Moziesib coobIaeT CBOMM TIPECTaBICHUSAM 060 BCexX
M3MEHEHNIX 3HAUeHUH JAaHHBIX, a TPEACTABIEHUS B3ANMOIEHCTBYIOT C MOJIETHIO
[T TOJIYYE€HMSA HOBBIX 3HAYEHUI.

MpencraBneHna
28 window =—=—=— |5 28 window =—=—=— [ 28| window === [5[7]|
a
x| 60 2
Y| 50
21 80 v

Mogenb

Ha 1iepBblil B3rJIsi1, B 9TOM IIPUMepe TPOAEMOHCTPUPOBAH IIPOCTO AU3aliH, OT-
JEJISIONIHIA IpeIcTaBIeH e 0T Mojiesii. Ho TOT jke TIPUHITUI TPUMEHNM 1 K GoJiee
ob1ell 3agaue: pasjgesneHne 00bEKTOB TaKUM 00pa30oM, YTO U3MEHEHME OLHOTO
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oTpakaeTcs cpa3dy Ha HECKOJbKUX JPYTHUX, IPUYEM U3MEHUBIIHIICS 0OBEKT HE
umeeT MHHOPMAIIUH O TOAPOOHOCTSIX PEATH3AIIH APYTHX 00HEKTOB. DTOT OoIee
OOMINI TTOAXO/] OMTUCHIBAETCS TATTEPHOM MTPOEKTUPOBAHIISI HabnogaTensb.

Eme oxna ocoberrocts MV C 3ak/09aeTcst B TOM, 4TO MPEJACTaBIECHUS MOTYT
ObITh BJIOKEeHHBIMU. Hanpumep, nmaHesb yrpaBieHusi, COCTOSIIYIO U3 KHOIIOK,
JIOITYCTHUMO TIPEJICTaBUTh KaK COCTaBHOE ITPeJ/iCTaBJIeHNE, co/iepsraliiee BIOKEH-
HbIe — I10 OJTHOU KHOTIKe Ha Kasknoe. [lomp3oBaTebekuil mHTEpdeiic MHCTIEKTOpa
00BEKTOB MOJKET COCTOSITh M3 BIIOKEHHBIX TIPEICTABJIEHWIT, UCIIOJIb3YEMbIX TAK/Ke
u B oTaguuke. MV C noanep:KuBaeT BJIOKeHHbIE ITPEACTABIEHNS C TIOMOIIBIO
KJacca CompositeView, ABa4I0IIEeTOCd MOAKJIACCOM View. OOBeKTH Kiaacca
CompositeView BeayT cebsl Tak JKe, Kak 00beKThI Kjacca View, II09TOMY MOTYT
HCTIOJIB30BAThCs BCIOMY, T/le U TnpecTaBienus. Ho emie oHU MOTYT cofiepsKaTh
BJIOKEHHBIE TIPEICTABAECHUS U YIIPABJISITh UMU.

31ech MOKHO ObLIO ObI CYUTATH, YTO HTOT AU3ANH MO3BOJISIET 0OPAIIATHCS C CO-
CTaBHBIM ITPE/ICTABIEHIEM, KaK C JIIOOBIM U3 er0 KOMIOHeHTOB. Ho TOT Jke au3aiin
MIPUMEHNM ¥ B CUTYaIlH, KOT/Ia MBI XOTHM UMETH BO3MOKHOCTH TPYIIITUPOBATH
00BEKTBI U PACCMATPUBATH IPYIIITY KaK OTAEIbHBIN 00beKT. Takoil moaxo 1 omu-
CBIBAETCA TTATTEPHOM KOMMOHOBLYMK. OH ITO3BOJISIET CO3/IaBATH MEPAPXHIO KITACCOB,
B KOTOPO HEKOTOPbIE TIOAKIACCHI OTPEIETSIOT TPUMUTUBHBIE 00BEKTHI (Ha-
npumep, Button — KHOIKA), a [pyTrue — cocTaBHble 00HEKTHI (CompositeView),
IPYIIMPYIONIHE IPUMHUTHBBI B O0JI€€ CIOKHBIE CTPYKTYPHI.

MV C 1103BoJISIeT TaKKe U3MEHSITh PEAKITUIO TTPeICTaBIeHUS Ha JAEHCTBUS 110JIb-
3oBatesid. [Ipu aTom BusyampHOE BOILIONIEHNE OCTaeTcd mpeskanM. Hampumep,
MOKHO M3MEHUTD PEAKIINIO Ha HasKaTHe KJIABUIIN WU MCIIOJIb30BaTh OTKPhIBA-
IOIMecs MEHI0 BMeCTO KOMaHIHbIX KiaBuil. MV C uHKamcyaupyer MexaHu3m
orpeziesieHrst peakiu B o0bekte Controller. CylecTByeT nepapxust KJIaccoB
KOHTPOJLIEPOB, U 3TO MO3BOJIsIeT Oe3 TpyAa co34aTh HOBbI KOHTPOJLIEP KaK Ba-
PHUAHT YKe CYIIECTBYIOIIETO.

IIpeacraBiienne mosib3yeTcst 9K3eMILISIPOM KJlacca, IPOU3BOIHOTO OT Controller,
JUISI peaji3alii KOHKPETHOM cTpaTernu pearupoBanust. IToObI peain3oBaTh
MHYIO CTPATETHIo, HY>KHO TIPOCTO TTIOAICTABUATD APYTOH KOHTpoiep. MoKHO maxe
3aMEHUTb KOHTPOJLJIED IIPE/ICTABJIEHUS BO BPEMSI BBIITOJIHEHUS ITPOrPaMMBbl, U3Me-
HUB TeM CaMBbIM PEaKITNIO Ha IeHiCTBUA TToIb30BaTes1. Hampumep, npesicrasieHne
MOJKHO JIeaKTHBUPOBATD, TAK YTO OH BOOOIIIE He OyeT HU Ha YTO PearupoBaTh,
€CJIU TiepeiaTh eMy KOHTPOJLTIEP, NTHOPUPYIOIINI COOBITHST BBO/IA.

OrtnHotenne npeacTaBneHe/KOHTPONNEp — 3TO TIPUMEp MaTTepHa MTPOEKTUPOBA-
Hus ctpaterus (c. 362). Crpaterns — 3TO OOBEKT, MPEACTABJISIONINN AJITOPUTM.
Om Gy /et moJjie3eH, KOrja Bbl XOTUTE CTATUYECKHU WJIN IMHAMIYECKH TOMEHUTh
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OJIH aJITOPUTM JIPYTUM, €CJIA CYIIECTBYeT MHOTO PAa3HOBUAHOCTEN OTHOTO aJro-
pUTMa UJIU KOT/Ia C 2JITOPUTMOM CBA3aHbI CJIOKHbIE CTPYKTYPbI IAHHBIX, KOTOPbIe
XOTEJIOCh Obl MHKAIICYTMPOBATh.

B MV C ucnionp3yioTcst u Apyrue maTTepHBI TPOEKTUPOBAHNS, HAITpUMep dabpuny-
Hblii metog (c. 135), TTO3BOIAIONNIA 331aTh JIJIST TIPEICTABIEHUST KIacC KOHTPOJI-
Jiepa 1o yMOJTYaHuIo, 1 gekopatop (c. 209) mist 1o6aBIeHUs K MPEACTABICHIO
BO3MOXKHOCTH TIPOKPYTKHU. TeM He MeHee, OCHOBHbIE OTHOIIIEHUs B cxeme MV C
OIIMCHIBAIOTCS TTATTEPHAMU Hab/0AaTE b, KOMMOHOBLMK 1 CTPATErms.

1.3. ONUCAHNE MATTEPHOB NNPOEKTUPOBAHUA

Kaxk MbI Oy1eM OIuchIBaTh MaTTePHbI IpoeKTUpoBanus? I'padudeckne 0603Ha-
YeHUs BAXKHBI, HO UX O/IHUX HeZIOCTaTOUHO. OHM IIPOCTO CUMBOJIU3UPYIOT KOHEY-
HBIN IPOIYKT TpoIlecca MPOEKTUPOBAHUS B BU/I€ OTHOIIEHUN MEXKIY KIaccaMu
n o6bekTaMu. YToObI TOBTOPHO BOCIOJIB30BATHCS IU3AHHOM, HAM HEOOXOIUMO
MOKYMEHTUPOBATH PENIEHNs, aJbTePHATUBHBIE BAPUAHTHI 1 KOMITPOMUCCHI, KO-
TOpBIE TIPUBEJN K HeMy. BaskHbI Takke KOHKPETHbBIE TPUMEPDI, TTIOCKOJIBKY OHU
JIEMOHCTPUPYIOT TPAKTUYECKOe TPUMEHEHNE TTaTTepPHA.

[Ipu onmcanmy aTTePHOB IIPOEKTUPOBAHKSE Mbl Oy 1M IIPUIEPKUBATHCS €JHOIO
(opmara. Ommcanue Kax10ro naTrepHa pasdUTO HA Pa3AEIbl, IEPEUMCACHHDIE
Huxke. Takoil 0AX0/] MO3BOJIIET eAMHOO0OPA3HO MPeACTaBUTh NH(GOPMAIIHIO,
obsierdyaer u3ydeHue, CpaBHEHNE U IPUMEHEHNE aTTEePHOB.

HaseaHue n KnaccuoukaLms nattepHa

Haspanue naTrepHa J0JKHO ObITh KOMITAKTHBIM M Y€TKO OTPAsKAIOIINM €ro
HasHauyeHue. BpiOop HazBaHMsI YpE3BbIYAlHO BasKeH, IIOTOMY Y4TO OHO CTaHET
YaCTHIO BAIIIETO CJIOBAPS MPOEKTUPOBaHuA. Kiraccudukamnms naTTepHoB Mpo-
BOJIUTCST B COOTBETCTBUU CO CXEMOH, KOTOpast M3JioKeHa B paszese 1.5.

Ha3HaueHue
Kpatkue oTBeTHI Ha CIeAYIONTIE BOITPOCHL: UTO fiestaeT naTTepH? [loyemy u s
4yero oH ObLT co3man? Kakyro KOHKPeTHYIO 3a/1a4y TIPOEKTHPOBAHUS MOKHO
PEIINTBH C eTO IOMOIIHIO?

Hpyrve Ha3BaHUA

[Ipyrue pactipocTpaHeHHbIe HA3BAHUS TTATTEPHA, €CIN TAKOBBIE UMEIOTCS.
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MoTtmBauus

Cuienapuii, WJLTIOCTPUPYIONINIA 33124y MPOEKTUPOBAHMUS U TO, KAK OHA Pellia-
eTcst JaHHOI CTPYKTYPOil Kiacca uin o0bekTa. Biiarogapst MOTHBAINI MOKHO
JIydIiie TIOHSITh MOCJIeyiotiee, bosee abCTPAKTHOE OMMCAHKE MATTEPHA.

lNprvmeHnmocTb

Omnwucanue cuTyarnuii, B KOTOPBIX MOKHO IPUMEHSTb JAHHBIN aTTepH. [1pu-
MeEpPbI HEY/IAYHOTO IIPOEKTUPOBAHUA, KOTOPbIE MOKHO YJIYYIIUTDH C €ro I10-
MoTipio. PaciodnaBanme Takux CUTYAINN.

CrpykTypa

I'padmueckoe mpejicTaBieHNe KIACCOB B MATTEPHE € UCIIOIb30BAHUEM HO-
taruu, ocHoBauHoi Ha Metoauke Object Modeling Technique (OMT)
[RBP+91]. Ml mosib3yemes Takxke auarpammamu Bzanmojieiictsuii [JCJO92,
B0094| puisg nimoctpanuy Mocae[0BaTeIbHOCTeH 3a11poCcOB U OTHOIIECHUH
MexLy oObekTamu. B mpusioskenin b 9Ta HOTAIMST ONUCHIBAETCST TIOAPOGHO.

YyacTHUKNM
Kiracenl nnm 00beKThl, 3aeficTBOBaHHbIE B JAHHOM IIATTEPHE IPOEKTHPOBA-
HI4, U UX 00A3aHHOCTH.

OTHOWeHuA

BSaI/IMO,Z[efICTBI/Ie Y4aCTHUKOB /1JI51 BBITIOJTHEHUA CBOUX 00513aHHOCTEN.

Pesynbrathbl

HackoJbKo IlaTTepH y0BJAETBOPSIET MOCTaBIeHHBIM TpeboBanusiM? K kakum
pe3yJibTaTaM IIPUBOIAT MATTEPH, HA KAKNUE KOMITPOMUCCHI IIPUXOIUTCS UJITU?
Kakue actekTsl CTPYKTYPBI CHCTEMBI MOKHO HE3aBUCUMO M3MEHITH MTPH HC-
MTOJTb30BAHUN TAHHOTO TTATTEpHA?

Peanuzauus

O KaK¥X CJI0RHOCTSAX U MTOBOAHBIX KAMHSX CJIE/IYET TOMHUTD ITPH PeaT3aIiiy
narrepra? CyIecTBYIOT Ji KaKue-Tuh0 COBETHI U PEKOMEH/IYEMbIE TTPUEMBI?
EcTp 1 y manHOTO MaTTEPHA 3aBUCUMOCTD OT SI3bIKA MTPOTPAMMUPOBAHUS ?

Mpumep Koga

@parMeHThI KO, IeMOHCTPUPYIOLIIE BO3MOKHYIO Peai3aliiio Ha SI3bIKax
C++ nm Smalltalk.
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13BeCTHble npUMeHeHnA

BosMoskHOCTH NprMeHeHnd NaTTepHa B pealbHbIX cucTeMax. [IpuBogsarcs
10 MEHBIIeH Mepe J[Ba TIPrMepa U3 PasIndHbIX 00JIacTei.

PO,EI,CTBGHH blé NaTTePHbI

Kakwue marTepHbl IPOEKTHPOBAHUST TECHO CBS3aHBI ¢ JaHHBIM? Kakue Bak-
HbIE€ Pa3/INYMA CYIIECTBYIOT MEK/LY numn? C Kakumn APYIruMU ImaTrepHaMun
XOPOIIIO COYETAeTCS TAHHBIH MaTTepH?

B npuioxenusax npuBoanTes obmas nHGopMarus, KOTopast IOMOXKeT BaM
JIydlre TOHATh TaTTePHBI ¥ CBA3aHHbIe ¢ HUMU Bonpockl. [Ipuioxenne A co-
JEPKUT TIIOCCAPHiT YIOTPeOISIEMbIX HAMU TEPMUHOB. B yske YIOMSIHYTOM 1pu-
noxkennn b mano onvcanmne pasnoob6pasHbix HoTalwil. HekoTopble acmeKTs
TIPUMEHSAEMON HOTAIINN MBI TIOSICHSEM TT0 Mepe ee TIOSIBJICHIS B TEKCTE KHUTH.
Haxomnerr, B mpusoxennn B mpuBesieH neXo bl Ko/ GyHAAMEHTATHHBIX
KJIACCOB, BCTPEYAIOIINXCS B IPUMEPAX.

1.4. KATAJIOT NATTEPHOB MPOEKTUPOBAHWA

Karasor, HaunHatomuiics va c. 108, cogepsxur 23 narrepua. Huxe mist yao6-
CTBa MEPEYNCICHBI UX UMEHA U HazHaueHue. B ckoOKax mocje Ha3BaHUsT KasK-
JIOTO TIATTEPHA YKa3aH HOMeP CTPAHUIIBI, OTKY/la HAYMHAETCSI €T0 MoIpoOHOe
OTTHICAHWE.

Abstract Factory (@a6ctpakTHaa ¢pabpuka) (113)

ITpemocrasisger uaTepdeiic 115 CO3AaHNs CEMENCTB CBA3AHHBIX MEKIY COO0I
WJIM 3aBUCUMBIX 00bEKTOB 0e3 yKazaHKs UX KOHKPETHBIX KJIaCCOB.

Adapter (aganTep) (171)

[Ipeobpasyer nnrepdeiic Kiacca B Apyroi uHTepdeiic, 0KugaeMblil KINeH-
tamu. OGecrieyrBaeT COBMECTHYIO PabOTY KJIacCOB, KOTOpast Oblyia ObI HEBO3-
MOkHa 63 TaHHOTO MaTTepHa N3-32 HECOBMECTUMOCTH HHTEP(MENCOB.

Bridge (mocT) (184)

Otxesnsier abCTPAKIUIO OT PeaNU3aIiK, YTOObI UX MOKHO ObLIO U3MEHSThH
HEe3aBUCUMO JIPYT OT APyTa.
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Builder (cTpouTens) (124)

OT,ZIe]IHeT KOHCTPYHUPOBaHUE CJIOKHOTIO 00beKTa OT €ro IpeacTaBJeHnA,
YTOOBI OIVH IIPOIECC KOHCTPYUPOBAHUA MOT UCITOJIb30BATHCA IJIA CO3JaHUA
Ppas/InYHbIX HpEZ[CTaBJIeHI/Ifl.

Chain of Responsibility (Luenouka obazaHHocTew) (263)

MosHo nsbexarb OPMUPOBAHUS KECTKON CBA3KM MEKIY OTIIPaBUTEIEM
3arpoca M ero rmoJjydareseM, JJIsi 4ero BO3MOKHOCTh 06pabOTKHU 3arpoca
MIPEOCTABIISIETCS HECKOIbKUM 00beKTaM. OObeKThI-TI0TydaTe I O0be M HSI-
I0TCS B LIETIOUKY, U 3aIIPOC TIEPEIALTCS 10 HEII0UKe, IoKa He OyzeT o6paboTan
KaKAM-JIN00 0OBEKTOM.

Command (komaHga) (275)

I/IHKaHCYJII/IpyeT 3allpoC B BU1e O6’beKT3., II03BOJIAA TEM CaMbIM ITapaME€Tpu-
30BbIBATb KJIMEHTOB 110 TUITY 3aIIPpOCa, CTaBUTb 3alIPOChI B OY€PE/[b, IIPOTOKO-
JINPOBATH UX U IMMOJAJIEPKUBATH OTMEHY BBITIOJTHEHUA onepaum‘/’l.

Composite (koMnoHOBLUK) (196)

[pynmupyer 00beKTHI B APEBOBUAHbBIE CTPYKTYPbI TSI TPEACTABIEHISI HEPap-
XUH TUIIA «4acTh — 11es10e». [103BosisteT KiameHTaM paboTaTh ¢ eAMHUYHBIMU
00BEKTAMI TaK Ke, KaK € TPYIIaMi OOBEKTOB.

Decorator (gekopatop) (209)

JlutnaMuaecku HajiessieT 00beKT HOBBIME 00sI3aHHOCTSIMU. J[€eKOpaTOpbI TIPH-
MEHSIOTCS JIJIS PACIIUPEHUS CYTIECTBYIONEeH (hyHKIIMOHATBHOCTH U SIBJISTIOTCS
ruOKOM aTbTePHATHBO OPOKIEHHUIO TIOIKIACCOB.

Facade (pacap) (221)

[Tpenocrasisier yHUDUIIMPOBAHHBINA WHTep(helc K Habopy uHTEp(hEcoB
B HeKOTOPOI osicucteme. OtpesessieT wHTEPdEiic 6oJee BICOKOTO YPOBHS,
obuierdaronuii paboTy ¢ MOACUCTEMOIA.

Factory Method (¢abpuuHbii meTog) (135)

Omnpegenser uarepdeiic A1 co3gannsd 0ObEeKTOB, O3B0 IOAKIACCaM
PEeIIUTh, 9K3EMILISIP KAKOTO0 KJIacca cyieyeT co3ziath. [1o3BossieT kiaccy mepe-
JIaTh OTBETCTBEHHOCTH 32 CO3/IaHIE 9K3EMILISIPA B TIOKJIACCHI.
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Flyweight (npucnocobnenew) (231)
[IprMeHsieT MeXaHU3M COBMECTHOTO UCITOIb30BAHUS /15T 9 PEKTUBHOT 10T
JePIKKI GOJIBIIONO YHUCTIa MEJIKUX 0OhEKTOB.

Interpreter (nHTepnpeTaTOp) (287)

JlJ1s1 3a1TaHHOTO SI3bIKA OIpeiesisieT TIPe/ICTaB/IeH e ero rPAMMAaTHKN BMeCTe
C MHTEPIIPETATOPOM, KOTOPBII UCIIOIB3YET MPeCTaBIeHNE 71t MHTEPIIPeTa-
MU TTPEIJIOKEHU N I3bIKa.

Iterator (uTepatop) (302)
l[aeT BO3MOJKHOCTD ITIOCJIeIOBATEJILHO O60ﬁTI/I BC€ 9JIEMEHTbI COCTaBHOT'O O6’I)-
€KTa, HE PaCKPbIBasd €ro BHYTPEHHETO IIPE/ICTaBJIEHW .

Mediator (nocpenHuk) (319)

Omnpezensier 00bEKT, B KOTOPOM HHKATICYJINPOBaHa MH(MOPMAIIHsI O B3aUMO-
JedcTBIM 0OBEKTOB U3 HEKOTOPOTO MHOKeCTBA. CrIocOOCTBYET OC/1abIeHUTO
cBsA3ell MeKy 0ObeKTaMu, M03BOJIAsA UM paboTaTh O3 ABHBIX CCHLIOK APYT
Ha fpyra. JTo, B CBOIO OYEPEb, TA€T BO3MOKHOCTH HE3aBUCUMO U3MEHSITh
CXeMy B3aUMOJIeCTBUS.

Memento (xpaHutensb) (330)

[To3BoJisteT 6e3 HAPYIIEHNs] MHKATICYJISIIUI OJYYaTh U COXPAHATH BO BHEIII-
Hell TaMsITH BHYTPEeHHee COCTOsTHIE 00BEKTa, YTOOBI TT03Ke 0OBEKT MOKHO
6bI.TIO BOCCTaHOBUTDH B TOYHO TaKOM K€ COCTOAHUN.

Observer (Habnogatenb) (339)
OHPCZIC]IHeT MEXIY 06BCKTaMI/I 3aBUCHUMOCTD TUIIa «O/IUH-KO-MHOTUM», TaK
YTO TP USMEHEHUU COCTOAHUA OJHOT'O O6'beKTa BCe 3aBuUcCAIINE OT HETO I10-
JIy4aroT YBEJOMJIEHUE 1 aBTOMAaTUYECKU O6HOBJIHIOTC§I.

Prototype (npotoTun) (146)
OrmuceiBaer BH/IbI CO31aBa€MbIX O6BeKTOB C IIOMOIIbIO IPOTOTUIIA 1 CO3/IA€T
HOBbLIC O6"beKTI)I IIyTeM €ro KOImMpoBaHU:d.

Proxy (3amectutensb) (246)

I[Togmenser IIpyFOfI 00BEeKT LA KOHTPOJIA JOCTYIIa K HEMY.
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Singleton (oanHouka) (157)

FapaHTpreT, 4qTo HeKOTOprfI KJIaCC MOJKET CYyIIECTBOBATb TOJIBKO B OJ/ITHOM
IK3EMILJIAPE, U IIPEAOCTABJIACT FJIO6aJHJHy10 TOYKY AOCTYyIla K HEMY.

State (cocToaHwue) (352)

ITosBosszeT O6’beKTy HN3MEHATD CBOE IIOBEACHUWE ITPpU MO,ZII/I(bI/IKa]_[I/II/I BHYTpPEHHE-
TO COCTOAHMA. HpI/I 9TOM BCE€ BBIIVIAAMNT TaK, CJIOBHO IIOMEHAJICA KJIaCC 00beKTa.

Strategy (cTpaterus) (362)

Onpeaem{eT CeMeNCTBO AJITOPUTMOB, MHKAIICYJIMPYA UX BCE U ITO3BOJIAA IO/~
CTaBJIATb O/IMH BMECTO /[PYTOro. IIo3BonIET MEHATD AJITOPUTM HE3ABUCUMO
OT KJIMEHTa, KOTOprfI UM TI0JIb3YETCA.

Template Method (wa6bnoHHbI meTon) (373)

OrmpeziesigeT cKeyeT ajaropuTMa, MepekaIabiBas OTBETCTBEHHOCTh 32 HEKO-
TOPBIE €ro IIaru Ha nojkJgacchl. I1o3BosseT noakIaccam 1mepeonpeneaTh
OT/IEJIbHBIE MIATY AJITOPUTMA, HE MEHSIST €r0 00IIel CTPYKTYPBL.

Visitor (nocetutens) (379)

[IpeacTaBisieT OMepariio, KOTOPYIO HAI0 BBIMTOJHUTH HAJl JIEeMEHTaMU 00b-
eKTHOM cTPYKTYPBL. [T03BOJISIET OTIPEIETh HOBYIO Ollepaliio Ge3 M3MEHEHUST
KJIACCOB 3JIEMEHTOB, K KOTOPBIM OH IIPUMEHSIETCS.

1.5. OPTAHU3AL A KATATIOTA

[TaTTepHBI TPOEKTUPOBAHMS PA3INYAIOTCS CTETIEHBIO AeTATU3AINN U YPOBHEM
aberpakin. [TaTTepHOB MTPOEKTHPOBAHMSI IOBOJILHO MHOTO, TOATOMY MX HYK-
HO KaK-TO OPraHu30BaTh. B maHHOM pasjiesie onmmchiBaeTcs Kiaaccudukaims,
MTO3BOJIATONAA CChIIAThCA Ha ceMeHCTBa B3aMMOCBSA3aHHBIX MaTTepHoB. OHA
MOMOJKET OBICTPeE OCBOUTD TTATTEPHBI, OTIUCAHHbBIE B KATAJIOTE, & TAKIKE YKAKET
HaIpaBJIeHNe MONCKA HOBbIX.

Mpbi Oyaem kiraccuGUIMPOBaTh MATTEPHBI 110 ABYM KputepusiM (tabu. 1.1).
[lepBoiit — yenv — oTpaskaer HazHavyeHMe natTepHa. llaTTepHpl nensaTes Ha T0-
posKaaronne, CTPyKTYpHBIE U TATTEPHBI TOBeieHus. [ lepBbie cBA3aHBI ¢ mTpoIiec-
COM co3/tatst 00bEKTOB. BTOpbIE NMEIOT OTHOTIEHIE K KOMIIO3UIMN OOBEKTOB
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1 KyraccoB. [laTTepHbl OBEIEHUST XapaKTEPU3YIOT TO, KaK KJIACChI M OOBEKTHI
B3aUMO/IEHICTBYIOT.

Ta6nuua 1.1. MpocTpaHCTBO NaTTEPHOB NPOEKTUPOBaHMS

Llenb Mopoxpatowwme CTpYKTYpHble MatTepHbl
YpoBeHb NaTTepHbl NaTTepHbI noBefeHns
Knacc OabpuuHblit meTog (135) Apanrep (171) VnTepnperatop (287)

LllabnoHHbIi MeTog (373)

06beKT AbcTpakTHaa dabpuka (113) Apanrep (171) [repatop (302)
OpuHouka (157) [Jlekopatop (209) Komanpa (275)
Mpototun (146) 3amectutens (246) Habniogatens (339)
Crpoutens (124) KomnoHoBLuK (196) Mocetutens (379)
Mocr (184) MocpepHuk (319)
Mpucnocobnerey (231) CocTosHme (352)
Oacap (221) (Crpaterus (362)

Xpanurens (330)

Llenouka 06s3aHHoCTel (263)

Bropoit kputepuii — yposers — coodIaeT, K 4eMy 0OBIYHO TIPUMEHSIETCST TTATTEPH:
K 00beKTaM nin Kiraccam. IlaTTepHbl YPOBHS KITACCOB ONMUCHIBAIOT OTHOIICHNST
MESKJLY KJIACCaMM U MX MTOJIKIaccaMy. Takye OTHOIIIEHMST BBIPAsKAFOTCS C TTOMOIIBIO
HacJIe/JOBaHUs, II03TOMY OHH CTaTHYHbI, TO €CTb 3a()MKCUPOBAHbI HA 3Talle KOMIIH-
Jisitn., TTarTepHbl ypOBHST 0GBEKTOB OMUCHIBAIOT OTHOIIECHUST MEK/TY OObEKTaMI,
KOTOPBIE MOTYT U3MEHSITHCS BO BPEMSI BBITTOJTHEHUS 1 TOTOMY G0JIee ANHAMITIHBIL.
[TouTu Bce maTTepHbl B KAKON-TO Mepe UCIOIb3YI0T HacaenoBanue. [loaTomy
K KaTeropuu «I1aTTepHbI KJIACCOB» OTHECEHBI TOJIBKO Te, YTO KOHIIEHTPUPYIOTCS
JIVITITh Ha OTHOIIEHUSIX MeKy Kiaaccamu. O6parnTe BHUMaHUE: OOJIBITMHCTBO
MATTEPHOB JIEUCTBYET HA YPOBHE OOBEKTOB.

[ToposkaatoIe NaTTePHbI KIACCOB YACTHYHO JIEJIETUPYIOT OTBETCTBEHHOCTD 3a
cosganne 0ObEKTOB CBOMM IOAKIACCAM, TOIAa KaK MOPOKAAIONIIE MaTTePHBI
00BEKTOB IepeIaloT OTBETCTBEHHOCTD APYToMy 00beKTy. CTPYKTYpHbIE IIaTTep-
HbI KJIACCOB MCIIOJIb3YIOT HACIEJOBAHIE JIJIsi COCTABJIEHUS KIACCOB, B TO BPEMSI
KaK CTPYKTYPHbIE ATTEPHBI 0OBEKTOB OIMUCHIBAIOT CIOCOOBI COOPKHI 0OBEKTOB
u3 vacreil. [loBemeHyeckue maTTepHbl KJIACCOB UCMOMB3YIOT HACIETOBAHUE [T
ONMCAHUS aJTOPUTMOB U MOTOKA YIPaBJIEHMs, a TOBeeHYeCKNEe HaTTePHbI



1.6. Kak pewaTb 3af4a4n NpoeKTnpoBaHNA C MOMOLLLbIO MAaTTEPHOB 29

00BEKTOB ONMCBIBAIOT, KaK OOBEKTHI, IPUHAJJIEKAIIE HEKOTOPOIT TPyIIIe, Co-
BMECTHBIMU YCUJTUSMHU BBITIOJHSAIOT 33/1a4y, KOTOPas HU OJJHOMY OT/EJbHOMY
00OBEKTY He MOJL CUTY.

Cy1ecTBYIOT U JpyrHe crnocoObl Kiaccudukammm marrepHoB. Hekotopbie nat-
TEPHBI YaCTO NCIOIb3y0oTCcd BMecTe. HamprumMep, KOMNOHOBLWMK TTPUMEHSETCS
C UTepaTopom mau nocetutenieM. HekoTopeiMu maTTepHAMU MIPEAIATAIOTCS AlTh-
TepHATHUBHBIE pellieHus. Tak, NpPoToTMN HEePeIKo MOKHO MCII0JIb30BaTh BMECTO
abctpakTHON Ppabpuku. IIpuMeHeHre YacTH MATTEPHOB IIPUBOAUT K CXOKEMY
IN3afiHy, XOTs U3HAYATHHO UX Ha3HadeHne pa3inyno. Hampumep, cTpyKTypHbIE
JINarpaMMbl KOMIMOHOBLUMKA U leKopaTopa MOXOKH.

KnaccudunmpoBaTs maTTepHbl MOKHO U 10 WX CChIIKaM (cM. paszaensl «Poj-
CTBEHHbIE TaTTepHbl» ). Ha puc. 1.1 Takue oTHOMEHNsT n306pakeHbl TpahudecK.

AcHo, yTo OpraEM30BaTh MATTEPHBI MPOEKTUPOBAHNS TOTTYCTIMO MHOTUMU CIIO-
cobamu. O1ieHnBast TTATTEPHBI ¢ Pa3HBIX TOYEK 3PEHMSI, BbI TJIy0Ke MOMMeTe, Kak
OHM (QPYHKIIMOHUPYIOT, KAK MX CPABHUBATH U KOT/IA TIPUMEHSTH TOT WU IPYTOi
TaTTepH.

1.6. KAK PELLIATb 3AJA4X NPOEKTUPOBAHKA
CMOMOLLbK NMATTEPHOB

[TaTTepHBI TPOEKTUPOBAHUS TIO3BOJIAIOT PENIATh MHOTHE MTOBCETHEBHBIE 3aa4M,
C KOTOPBIMHU CTAJIKUBAIOTCS TIPOEKTUPOBIINKH 00hEKTHO-OPUEHTUPOBAHHBIX
npusiokeHu. I1osICHUM 3Ty MBICITb IPUMEPAMH.

MONCK noaxoAAL X ObbEKTOB

OObeKTHO-OPUEHTHPOBAHHbBIE TPOIPAMMBI COCTOAT U3 00beKTOB. Obpexm co-
yeTaeT JaHHble U MPOIEAYPHI s ux o6paborku. Takue mporearypbl 0ObIYHO
Has3bIBAIOT Memodamu win onepavusmi. OObHEKT BBIIOIHSIET ONepPalnio, KOraa
nosydaer 3anpoc (M coobujenue) oT KJINeHTa.

OTnpaBka 3ampoca — 9T0 eOUHCMBEHHbLL CTIOCOO 3aCTaBUTh OOBEKT BBITIOJ-
HUTD ONePaInio. A BBIIIOJHEHUE OIePAll — eOUHCMEEHHbL CTIOCOD N3MEHUTD
BHYTpeHHee cocTosiHue 00bekTa. V3-3a 9TUX ABYX OrpaHUYEHMIT TOBOPAT, YTO
BHYTPEHHEE COCTOsTHIE 00BEKTA MHKATICYJTUPOBAHO: K HEMY HEJIb3st 00PATUTHCS
HAIPSMYIO, & €r0 IPeJICTaBJIeHe HEBUIMMO 32 TIpe/ieJiaMu 0ObeKTa.
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XpaHutenb | 3amecTtutens

CrpouTens | COXpaHeHune
| COCTOSIHUS Anantep

NT nn
t erau | MocTt |
CO3[aHne COCTaBHbIX Wreparop
0O6bEeKTOB

nsbexaHue
3anasablBaHnsa

rnepeyncrneHne
NMOTOMKOB Komanpa
/—\ KOMMOHOBKa!
nobaBneHne HoBbIX C MOMOLLbIO
06513aHHOCTEN 0BBLEKTY KomnoHoBLMK
COBMECTHOE
ncnoJsib3oBaHne onpenenexHne
€KOpaTop | cocTaBHbIX 0ObLEKTOB X
* nobaeneHve obxopa
onepaunn
| MpucnocobneHel, | MoceTutens
n3meHeHne obnuka,
onpeneneHve
aHe BHyTPeHHero rpzmﬂmamm foGaBneHme onpepeneHve
CTpolicTBa o
YycTp onepaumii LLenoYKkun
COBMeECTHOe | MHTepnpetatop
MCMoNb30BaHME !
cTpaTteruii COBMECTHOE 1CMoJib30BaHmne | Llernoyka ob6g3aHHOCTEN |
TEePMUHAJIbHbIX CUMBOJIOB
COBMECTHOE yrpasneHme
Crparerus ncnonb3oBaHve [MocpeaHunk CHOXHBIMU

COCTOSAHUI

3aBMCMMOCTﬂm
Habn Tenb |
CocTosHune | abnionare

onpezeneHme Laros
anropw_’/-l LLIaBnoHHbIA MeToz, |__’__npo*w|e
npuMeHeHunq

OMHamMuyeckoe KOHGUrypupoBaHue

MpoToTun

¢'€6DMKM peanmsau,mq->| dabpuyHbI MeTOq,

C NOMOLLbIO
AbcTpakTHas pabpuka |" H

€0VHCTBEHHbIN

3K3emMnnap
. dacapn,
€[IMHCTBEHHbI
OpunHouka 3K3EMMIAP

Puc. 1.1. OTHOwWeHWA MeXAY NaTTepHaMM NPOEKTMPOBaHUA
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Camast Tpy/iHast 3a/1a4a B 0O bEKTHO-OPHEHTHPOBAHHOM ITPOEKTUPOBAHUN — Pa3-
JIOKUTH CUCTEMY Ha 00beKTHL. [Ipu perieHn MPUXOAUTCS YYUTHIBATH MHOKECTBO
(haKTOPOB: MHKATICYJISIUIO, TIYOUHY [eTaJu3aiui, HaJTudnue 3aBUCUMOCTEI,
rUOKOCTD, TPOU3BOUTETHLHOCTD, BO3BMOKHYTO 9BOJIIOIUIO, TOBTOPHOE UCTIOJIH30-
BaHUe ¥ T. /. ¥ T. 1. Bce 9To BMsIeT HA IEKOMIIO3UIIUIO, TIPUYEM YaCcTO ITPOTUBO-
PeYrBBIM 0OPA3OM.

Mertozmosorun 06beKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHUSI OTPAXKAIOT PasHbIe
o1xX0/1bl. MosKHO cchopMyTMPOBATh 33/1a4y MUCHbMEHHO, BBIJIEIUTH U3 IOy YN B-
meticst ppassl CYIMIEeCTBUTENbHBIE U TJIATOJIBI, TOCTE YETO CO3/IaTh COOTBETCTRY-
IOIMe KJIacchl U onepanuu. [[pyroit myTh — COCPeOTOYNTHCI HA OTHOTIEHUSIX
U pasjesieHuu obsg3aHHoCTel B cucTeMe. MOKHO IIOCTPOUTDH MOJEJb PEATIBHOTO
MUpa WU TIEPEHECTH BbISBJIEHHBIE TIPU aHajin3e 0ObeKThl B CBOIi Au3aiin. Pas-
PabOTYMKN HUKOT/IA He IPUAYT K e[JMHOMY MHEHUIO OTHOCUTEIbHO TOTO, KAKOI
TTO/IXO/T CAMBIH JIyYTITH.

MHorue 06bEeKThI BOSHUKAIOT B TIPOEKTE M3 TOCTPOCHHON B XOJI€ aHAJIM3a MOJIEITH.
O/nHako HepPeJKO MOSIBJISIIOTCS U KJIACCHI, HE UMEIOINE aHAJIOTOB B PEaJibHOM
Mupe. ITO MOTYT OBITh KJIACCHI KAK HU3KOTO YPOBHSI, HATIPUMEP MaCCUBBI, TaK
u Bbicokoro. [TattepH kKomnoHoswmk (196) BBOAUT Takyio abCTPaKIIUIO s
eInHO0OPa3HON TPAKTOBKU 0OBEKTOB, Y KOTOPOU HET (hU3UIECKOTO aHAJIOTa.
Ecnu mpugep:KuBaThCcst CTPOTOTO MOJIETUPOBAHUS U OPUEHTUPOBATHCS TOTHKO
Ha PeasibHBII MUP, TO TIOJYYUTCST CUCTEMA, OTPAKAIOIIAs CETOAHSIIITHIE TOTPED-
HOCTH, HO, BO3MOKHO, He YYUThIBaoIast OyAyIiero passuTus. AGCTpakiinm,
BO3HUKAIOIINE B XO/I€ TIPOCKTUPOBAHUS, — KJIOY K THOKOMY JN3aliHy.

HaTTepHBI IIPOEKTUPOBAHUA ITOMOTalOT BbIABUTD HE BIIOJIHE OUEBU/IHbBIE a6CTpaK'
11K 1 00BEKTHI, KOTOPBIE MOTYT MX MCIOJIb30BaTh. Hanpumep, 00beKTOB, Mpej-
CTaBJIAIOHIUX ITPOIECC UJIN aJITOPUTM, B Z[eﬂCTBHTeJIbHOCTH HET, HO OHU ABJIAIOTCA
HEOTHEMJIEMBIMHU COCTABJISTIONIMMU TOKOTO n3aitHa. [lartepH crpaterus (362)
OIKCHIBAET CITOCOO Pea3aIiK B3aNMO3aMEHsIEMbIX ceMeiicTB anropuT™oB, [Tar-
TepH cocTosiHue (352) MpejIcTaBIsieT COCTOSTHIUE HEKOTOPOU CYIIHOCTH B BUJIE
oObekTa. DT 0OBEKTHI PEIKO BOSHUKAIOT BO BPEMST aHAJIM3a U JasKe Ha PAHHIX
cTaausIx mpoekTrpoBanust. OHU MOSBIAIOTCS TO3/[HEE, TPU TTOTBITKAX CeIaTh
,ZII/ISB_I?IH 60J1ee FI/I6KI/IM U IIPUT'OJHBIM /1JIAA IOBTOPHOT'O NCITOJIb30BaHUA.

ONPEAENEHNE CTENEHW QETANU3ALUNA OBBHEKTA

PasmMepbl 1 4ncio 0GBEKTOB MOTYT M3MEHSIThCSI B IMUPOKOM Juarnasone. C momMo-
IIBI0 0OBEKTOB MOKHO TIPEICTABUTD BCE, OT GU3NUECKUX YCTPOUCTB JI0 TPOTPAMM.
Kax ske penmTsb, 4To OJKEH MPeCTaBIsATh 00beKT?
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[TaTTepHbBI MPOEKTUPOBAHKS TOMOTYT PEIIUTh U 9Ty 1podiemy. IlarTepn
dacag (221) nokasbiBaeT, Kak MPeACTaBUTh B BU/le 0ObEKTA IeJIble TIOICH-
CTeMbI, a maTTepH npucnocobneHey (231) — Kak moAAePKUBATH OOJIBIIOE
91CJI0 00BEKTOB IIPU BHICOKOI CTETeHN eTaniu3anuu. /[pyrue narrepHsr yKa-
3BIBAIOT Iy Th K PA3JIOKEHUIO 0ObEKTa Ha MEHbBIITHE MO00bEKTHI. ABCTPAKTHAsA
dabpuka (113) u ctpoutens (124) omuchBaioT 06bEKTHI, €AUHCTBEHHO
I[eJIBI0 KOTOPBIX SIBJISIETCS CO3aHKe APYruX 00BEKTOB, a nocetntens (379)
1 KoMaHga (275) — 06beKThI, OTBEYAIOIINE 32 PeATH3aIINI0 3a1Tpoca K IPYTOMY
00BEKTY WJIH IPYIITIE.

ONPEAENEHWE UHTEPOENCOB OBbHEKTA

Jlist 10601 otteparuu, 0ObIBIAEMON 00BEKTOM, TOJKHBI OBITh 3a/laHbI: MMSI
oreparu, 0GbEKTHI, TlepelaBaeMble B KA4eCTBE [TapaMeTPOB, 1 3HaYCHIE, BO3BPa-
IaeMoe omneparueii. ATy Tpuaay Ha3bIBAIOT cuzHamypoil onepaiuu. MHOXKeCTBO
CUTHATYP BCEX OIPE/IE/IEHHBIX /111 00bEKTa OTIePaIlii Ha3bIBACTCS UHMeEPPecom
aTor0o 06BekTa. VIHTepdeiic OmuchBaeT Bce MHOKECTBO 3aITPOCOB, KOTOPbIE MOJK-
HO OTIPaBUTH 06beKTY. JII060# 3arpoc, CUTHATYpa KOTOPOTO BXOAUT B WHTEPGEiic
00BEKTa, MOJKET OBITH €My OTIIPABJICH.

Tun nipencrabisieT coOOi UMsT, UCIOTb3yeMoe JIJist 0003HAYEHMsT KOHKPETHOTO
unrepdeiica. [oBopsT, 4TO 0GBHEKT MIMEET TUTI Window, €CITi OH TOTOB IIPUHUMATD
3aIIpOChl Ha BBIIIOJHEHME JTI0ObIX OIlepaLiiii, OlIpe/ie/IeHHbIX B uHTepdelice ¢ uMe-
HeM Window. Y 0JIHOrO 0ObeKTa MOXKET OBITH MHOTO TUIIOB. HarpoTus, cHIbHO
OTJINYAOIIHECss OOBEKTBI MOTYT paszessiTh obmuii tur. OHa yacTh nHTepdeiica
00BEKTa MOKET XapaKTePU30BAThCS OHIUM TUTIOM, a IPYTHe YaCTu — APYTUMHU
turmamu. /[Ba 06beKTa OIHOTO THIIA MOTYT Pa3/eJisiTh TOJbKO YaCTh CBOUX WMH-
tepdeiicoB. IHTepdeiichl MOTYT cofiep:KaTh Apyrue uHTepdelichl B KauecTBe
MOZMHOKeCTB. MbI TOBOPUM, YTO OJIUH THUII SIBJISIETCSI HOOMUNOM JIPYTOTO, €CJIN
nnTepderic mepBoro cofiepKuT nutepdeiic BToporo. B aToM corydae BToOpoii Trt
HAa3bIBAETCS Cynepmunom A neporo. YacTo roBopAT Takske, YTO MOATHUI Ha-
credyem unTepdeiic CBOero CynepTuiia.

B 06beKTHO-OPUEHTHPOBAHHBIX CHCTEMaX HHTEP(MENCH UTparoT (hyHIaMeHTalb-
HYI0 poJib. Bee B3anMoelicTBIe ¢ 00beKTaMI OCYIECTBIISETCS Yepes UX HHTep-
deiicol. Hukakoro crioco6a moxy4ntb nHGOopMaImio 06 06beKTe UIN 3aCTaBUTh
€ro 4To-TO c/esaaTh B 00xo uHTEpdeiica He cymecTByeT. HTepdeiic obbekTa
HUYEro He TOBOPUT O €r0 peaausal(iu; pasible 0ObEeKThI BIIPaBe Peall30BbIBATh
CXOJIHBIE 3aIIPOCHI COBEPIIEHHO MO-Pa3HOMY. JTO 03HAYaeT, 4To ABa 00BbEKTa
C Pa3JINYHbIMU peajin3alidMmU MOTYT UMETb OJ/IMHAKOBbIE I/IHTep(l)efICbI.
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Korma 00beKTy MOChLIAeTCs 3a1POC, TO ONEPallisi, KOTOPYIO OH BBIIOJHUT,
3aBUCHUT KaK OT 3arpoca, Tak 1 oT oObeKkTa-aapecara. PasHbie 00beKThI, MO/I-
JIEP;KUBATONINE OMHAKOBbIE HHTEP(ENChI, MOTYT BBITIOJHSTH B OTBET HA TaKUe
3aIPOCHI Pa3HbIe Omeparuu. ACCOIMUPOBAHNE 3aTIPOCA ¢ OOGBEKTOM U OHON 13
€ro orepaIii BO BpeMs BBITIOJTHEHWS HA3bIBAETCST OUHAMUUECKUM CBAZbIBAHUEM.

[lnaaMuueckoe CBSI3bIBAHNE O3HAYAET, UYTO OTIPABKa HEKOTOPOTO 3a1Tpoca He
omnpenesseT HUKAKOW KOHKPETHON peasn3aluu 0 MOMEHTA BBIITOJHEHUS.
CJiesioBaTesibHO, BO3MOKHO HAIKMCATh IIPOrPAMMY, PACCYUTAHHYIO HA 0ObEKT
€ KOHKPETHBIM MHTEeP(hENHCOM, TOUHO 3Hasl, 9TO JI0O0H 0OBEKT ¢ MOAXOASAIUM
nHTepdEeNicoM CMOKET IPUHATD 3TOT 3ampoc. bojee Toro, MMHAMIYeCcKoe CBS-
3bIBAHUE TI03BOJISIET BO BPEMSI BBITIOJTHEHUS TIOACTaBUTh BMECTO OTHOTO 0ObEKTa
JIPYTOMi, €T OH MMeeT WIeHTUYHbIN nHTepdeiic. Takas B3anuMo3aMeHIeMOCTh
Ha3bIBAETCS NOAUMOPPUIMOM W SIBIISIETCS BasKHE 1€l 0cOOEHHOCThIO 0GBEKTHO-
OPHEHTUPOBAHHBIX cucTeM. OHA TO3BOJIIET KJIAUEHTY OTPAHUYNBATHCSI MUHU-
MaJIbHBIMU TIPEANOJIOKEHUSMU 00 0OBEKTaX — a UMEHHO TIO/IEPIKKOI 9THME
obbexTamu onpesiesieHHoro uHTepdeiica. [TomMopduam yipoiaer ornpe/esieHre
KJIMEHTOB, TI03BOJISIET OTAEINUTH OOBEKTHI APYT OT APyra U AaetT o0beKTaM BO3-
MOKHOCTHh U3MEHSTh OTHOMIEHUS MEXKIY HUMU BO BPEMSI BBITTOTHEHNS.

[TaTTepHbI MTPOEKTUPOBAHWS MO3BOJISIOT ONpPEEaTh HHTEP(hECH TToCpe-
CTBOM 3a/IaHMST UX OCHOBHBIX DJIEMEHTOB U TOTO, KaKHUe JAHHBIE MOYKHO TIepe-
naBath yepes3 uHTepdeiic. [TaTTepH MOKET TakKe COOOIUTD, YTO HE QOLNCHO
BKJIIOYATHCS B HHTEPdEiic. XOPOIIUM IPUMEPOM B ITOM OTHOIIEHWH STBIISIETCS
xpaHuTtens (330). O ommchIBaeT, Kak MHKATICYJIUPOBATh I COXPAHUTD BHYTPCH-
Hee coCTostHre 0OBEKTa TaKUM 06pa3oM, 4TOOBI B OYAYIIEM €ro MOKHO ObLIO
BOCCTAHOBHUTH TOYHO B TAKOM Ke COCTOSTHUU. OODBEKTDI, YAOBIETBOPSIONIIE
TpeOOBAHUSIM TTATTEPHA XPAHWUTEb, TOJIKHBI OIIPECJUTD IBa MHTepdeiica: OinH
OrpaHUYEHHBIN, KOTOPBIi TI03BOJISIECT KJAUEHTaM Jep:KaTh y ceOs U KOUPOBaTh
XpaHuTenen, a Ipyroil TPUBUIETUPOBAHHBIN, KOTOPBIM MOJKET TTOJb30BATHCS
TOJIBKO UCXOHBIN OOBEKT JIJIsT COXPAHEHVSI ¥ M3BJIeYeH ST MH(POPMAIHK O CBOEM
COCTOSIHUU B XpaHuTene.

[TaTTepHbI TPOEKTUPOBAHMS TAKIKE OTIPEIEAIOT OTHOIIEHUST MEK Ly MHTePdEeTi-
camu. B yacTHOCTH, HEpeIKO OHKM TPEOYIOT, YTOOBI HEKOTOPBIE KJIACCHI MMEJIH
cxoskre mHTepGech, a MHOT/A HAIaraloT OTPaHNYeHNsT Ha WHTepheHch Kiac-
coB. Tak, gekopatop (209) u 3amectutens (246) TpebyroT, 4TOOBI MHTEPDENCHI
00BEKTOB TUX MATTEPHOB OBLIIN MIEHTHYHBI MHTEP(heiicaM IeKOPUPYEMbIX 1 3a-
MelaeMbIX 0OBEKTOB COOTBETCTBEHHO. MHTepdeiic 06beKTa, NCIONb3YIONIErO
narreps nocetutens (379), IOJKEH 0TpakaTh Bee KJIacChl 00bEKTOB, C KOTOPBIMU
oH OyzeT paboTaTh.



34 [maBa 1. BBefeHve B naTTepHbl MPOEKTUPOBaHUS

OMPEAENEHWE PEATU3ALIMN ObBEKTOB

,Z[O CUX IIOPp MBI IIOYTHW HUYETO HE CKa3aJih O TOM, KaK K€ B ﬂeﬁCTBI/ITeJIbHOCTI/I
OIIPpENEIIAECTCA 0ODBEKT. Peaﬂﬂsaum{ 00beKTa OIIPEACJIAETCA €TI0 KAACCOM. Knacc
oTpeaesideT BHYyTPEHHNE JaHHbIe 0OBEKTa 1 €T0 IpeacTaB/IeHNE, a TaKKe OIlepa-
1, KOTOpbIC 00BEKT MOKET BBITIOJNHATD.

B narmeii Horaruu, ochoBanHoil Ha OMT (cm. npunoskenue B), kmace nzobpa-
JKaeTcst MPIMOYTOJIbHUKOM, BHYTPU KOTOPOTO JKUPHBIM ITPUGPTOM HATTUCAHO
nums kiaacca. Huske 0ObraHBIM IpUdTOM TIepevrcieHbl oneparnuu. Bee naHHbIe,
oripe/iesIeHHbIe JIJIST KJIacca, CJeyIoT moce onepaiiuii. ViMs kiacca, ornepanmm
" JaHHbIE Pa3Ae/IAI0TCA TOPUSOHTAJTbHBIMU JIMHUAMU!

WUmsa knacca

Operationi()
Type Operation2()

instanceVariable1
Type instanceVariable2

Tumnbl BO3BPALIAEMOro 3HAYEHMS U IEPEMEHHDBIX 9K3EMILIIPa He0OsI3aTe/IbHbL,
MOCKOJIBKY MBI HE OTpaHUYnBaeM ce0s1 SI3bIKaMU IIPOrPaMMHUPOBAHUST C CHJIbHOI
TUIIU3aIEe.

OO6BEKTDHI CO3IAI0TCST TIOCPEACTBOM CO30AHUS IKIEMNIAPOE Kiiacca. [OBOPSIT, UTO
0OBEKT SIBJISIETCS 9K3EMILISIPOM KJiacca. B miporiecce co3anust 9K3eMILISIPOB BbI-
JEJISIETCSI TIAMSITD JIJIST BHYTPEHHUX TAHHBIX 00BEeKTa (NePeMEHHbIX IKIEMNIAPA),
a C 9TUMU JIAHHBIMU CBsI3bIBaIOTCs orneparuu. CosjiaBast 9K3eMILISIPbI OJIHOTO
KJlacca, MOKHO CO3/IaTh MHOTO CXO/THBIX 0OHEKTOB.

[TyHKTHPHAsST IMHKSI CO CTPEJIKOI 0003HAYAET KJIacC, KOTOPBIH CO3/1aeT OOBEKThI
npyroro kiaacca. CTpesika HallpaB/ieHa B CTOPOHY KJIacca CO3/1aBaeMbIX 0OBEKTOB.

Cospgatowmih oobekt| — —  —| Co3gaBaeMblil 0O6BbEKT

Hosble ki1accor MOTYT OIIPEAETATHCA B KOHTEKCTE CYHIECTBYIONINX C NCITOJIb30Ba-
HueM Haciedosanus kiaccos. Ecau nooknacce HacCJIelyeT poaumeﬂbCKOMy Kaaccy,
TO OH BKJIIOYaAET OIIPpeAeJI€HUA BCEX JaHHBIX 1 onepaunﬁ, OIlpeae/IEHHBIX B PO-
JINTEJIBCKOM KJracce. O6T)€KTI)I, ABJIAIOIHUECA IK3EMILIIAPpaMU ITO/IKJIacca, 6yIIYT
COZIEPIKaThb BCE JaHHbIE, OIIpe/eJICHHbIC KaK B CaMOM IIO/JIKJIaCCe, TaK 1 BO BCEX
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€ro POAUTENbCKUX KaaccaX. Takoil 06beKT CMOKET BBIIOIHATL BCE Olepalliu,
olpeeIeHHbIE B 9TOM IIOJAKIacce U ero npeakax. OTHOIIeHNe «A61emcs noo-
Kaaccoms 0603HaYAETCSI BEPTUKATHHON JTUHUEH ¢ TPEYTOIBHIUKOM.

Popgutenbckunii knacc

Operation()

| Mopxnacc

Kiace HasbiBaeTcs abcTpakTHBIM, €C/IU €r0 eUHCTBEHHOE Ha3HAUYeHe — OIpe-
JIeUTh o1 nHTepdeiic A1 BceX CBOMX MOAKIACCOB. AOCTPaKTHBIN KiIacc
JeJIETUPYET peanu3aluio BCeX WM YacTU CBOUX OTepaIuil moaKIaccam, mo-
3TOMY y HEro He MOKeT ObITh 9K3eMILIIpoB. Onepanuu, 0ObsIBIEHHbBIE, HO HE
peains3oBaHHbIe B aBCTPAKTHOM KJacce, HasbIBalOTCs abcmpaxmuvimu. Kiacce,
He ABJISIONUICS aOCTPAKTHBIM, HA3bIBAETCS KOHKDEMHbIM.

[Topkmaccst MOTYT YTOUHSTD WJIN TIEPEOTIPENETSATDh MOBE/IEHNE CBOUX TIPEIKOB.
Tounee, KTacc MOXKET 3amecmumy ONEPAIINIO, OTIPEIETIEHHYIO B POIUTETHCKOM
KJ1acce. 3aMeIneHue aeT MOIKIAcCaM BO3ZMOKHOCTH 00pabaThIBaTh 3alIPOCHI, ajipe-
COBaHHbIE POAUTETHCKUM KJIaccaMm. HaciieroBanue 1o3BoJISIET OIIPEEJISTh HOBbIE
KJIACChI, [TPOCTO PACHINPsIst BOSMOKHOCTH CTapbix. Takum 06pazoM MOKHO 6e3 Tpy-
J1a OTIPEJIENISATH CeMelcTBa 0OBEKTOB, 00JIA/IAIOIINX CXOMHON (DYHKITHOHATBHOCTHIO.

Mmena aGCTPaKTHBIX KJIACCOB 3alMChIBAIOTCS KYPCUBOM, YTOOBI OTJINYATH UX OT
KOHKpeTHbIX. KypcuB ucnob3yercs: Taksxe Jist 0003HaueHnst abCTPAKTHBIX Olle-
panuii. Ha guarpamme Mosket nu300paskaTbCsl IICEBIOKO/I, OIMCHIBAIOLINI Peatnsa-
U0 ollepalu; B TAKOM CJIy4a€ KO/, HPEACTABJIEH B IIPAMOYTOJIbHUKE C 3alrHY ThIM
YTOJIKOM, COEJUHEHHOM ITYHKTUPHOH JINHIUEN C Ollepallieil, KOTOPYIO OH peajii3yeT.

AGCTpaKTHbIN Knacc

Operation()

KoHkpeTHbIii nogknacc

Mcesookon o

Operation() o= =T - - -~ 7 peanusauuu
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IIpumecwio (mixin class) HasbIBaeTCs KIacc, HA3HAYEHUE KOTOPOIO — IIPELOCTa-
BUTb JIOTIOJTHUTEIBHBIN UHTEpdelic nin GyHKIIMOHATHHOCTD JAPYTUM KJIaccaM.
OH oTYaCTH MOXO’K Ha aOCTPAKTHbIE KJIACCHI B TOM CMBICJIE, UTO He MPENoIaraeT
HEMOCPEICTBEHHOTO CO3/IaHsI 9K3eMILISIPOB. J[J1st paboThI ¢ IpuMecsiMu Heod-
XOJIIMO MHOXKECTBEHHOE HACJIe/I0BAHUE:

CylecTBYHOLWMI Knacc lpumecb

ExistingOperation() MixinOperation()

PacwupeHHbIV knacc

ExistingOperation()
MixinOperation()

HACNEJOBAHUE KNACCA U HACNELOBAHUE MHTEPOEICA

Baxno moruMarth pasjimyne MexX1y Kiaccom 06BeKTa 1 eT0 MUnoM.

Kirace o6bexTa onpesesser peaausaiio 00beKTa, TO €CTh BHYTPEHHEE COCTOSTHUE
U peausaluio onepaiuii oobekra. HarpoTus, THII OTHOCHTCS TOJBKO K HHTEP-
(deiicy o6beKTa — MHOKECTBY 3aIIPOCOB, Ha KOTOPbIE 0OBEKT CIIOCOOEH OTBETUT.
Y ob6bekTa MOKET ObITh MHOTO TUIIOB,  00BEKTBI PA3HBIX KJIACCOB MOTYT MMETh
OJIMH M TOT e THIIL.

Pazymeetcst, MeskTy KIacCOM U TUIIOM CYIIECTBYET TecHast cBsi3b. [lockombky
KJIACC OTIPE/IEJISIET OTIEPAITHH, KOTOPbIE MOKET BBITIOIHSITH OOBEKT, TO OH TaKKe
omnpezessieT u ero Tuil. Korga Mbl TOBOPUM «OOBEKT SIBJISIETCST 9K3EMILISTPOM
KJaccay, TO TI0oJIpa3yMeBaeM, 9YTO OH MOIepKUBaeT HHTepdelic, ormpeneaseMblit
ATUM KJIACCOM.

B asbikax Bpoge C++ u Eiffel kmaccol onpenensior kak il 00beKTa, TaK U €ro
peanusaiuio. B mporpammax #Ha s3pike Smalltalk Tumnbr mepeMeHHBIX He 06bSB-
JITIOTCSI, TI0O9TOMY KOMITUJISITOP HE IPOBEPSIET, UTO TUIT 00BEKTA, TPUCBANBAEMOTO
HepeMeHHOM, SIBJISIETCSI TOATUIIOM THIIA epeMeHHoi. Ipu oTripaBke cooOIIeH st
HEOOXOAMMO IIPOBEPSITH, YTO KJIACC MOJIyYaTe st pealusyeT Peakiuio Ha coo0e-
HI€, HO TIPOBEPKA TOTO, YTO TIOJIYYaTeIb SABJISETCS 9K3EMILISIPOM OIIPEIETEHHOTO
KJIacca, He Hy KHa.

BaskHO Tak:ke MOHMMATD Pa3Mune MeKIy HacJjelloBaHMeM Kiacca M Haceno-
BaHMeM MHTepdeiica (MM TTOPOKAEHNEM TIOATHIIOBR). B cirydae HaciemoBaHus
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KJIacca peanunsaiusi 0ObeKTa OMPEIessieTes] B TEPMUHAX PEeATU3aIUi [PYTOro
obbekTa. IIpoiie ToBopst, 9T0 MeXaHU3M pas/ieJieHnst KOJIa U MPeICTaBIeH s
Hanporus, nacaenosanue nurepdeiica (TToposkaeHNe TOATUIIOB) OMUCHIBAET,
KOT/Ia OZINH 0OBEKT MOKHO MCIIOJIB30BATH BMECTO IPYTOTO.

ITH JIBe KOHIIEIIIMH JIETKO CITyTaTh, IIOCKOJIbKY BO MHOTHX SI3bIKaX SIBHOE Pas-
Jgudue orcytcTByeT. B Takux sispikax, kak C++ u Eiffel, mox nacienosanmnem
HOHKMMAETCs: OHOBPEMEHHO HacJiesoBanue narepdeiica u peanusanuu. Cran-
JIaPTHBIN criocob peasusaly HacaeaoBanus narepdeiica 8 C++ — 910 OTKpbITOE
HacJieJIoBaHKe KJIaccy, B KOTOPOM eCTh (UMCTO) BUPTyasibHble hyHKIMU. ucToe
HacienoBaHue nHTEpdeiica MOKHO cMoZennpoBaTh B C++ mocpeacTBOM OT-
KPBITOTO HACJIEA0BAHK YUCTO aOCTPaKTHOMY KJjaccy. YucTas peaiusainus uiim
HacJie[J0BaHNE KJIACCOB MOKET MOJIEJTMPOBATHCS TOCPEICTBOM 3aKPbITOTO HACJIe-
nosanus. B Smalltalk oz HacsegoBanmeM moHUMaeTcs TOJIbKO HACJIEL0BaAHUE
peasmsanuu. IlepeMeHHOIT MOJKHO ITPUCBOUTD 9K3EMILISIPBI JIIOOOTO KJIacca Ipu
YCJIOBUH, YTO OHU TOAJEP/KUBAIOT OTIE€PAIIMY, BBIIIOJHSIEMbIE Hajl 3HAUEHUEM
3TOI NepeMeHHOMU.

XoTst B OOJIBINNHCTBE SI3bIKOB MTPOrPAMMUPOBAHUST PAa3iune MeK/Iy HacJe-
noBaHueM uHTepdeiica U pear3aliy He MOIEP/KUBAETCSI, HA TPAKTUKE OHO
cymecrByer. I[Tporpammuctst Ha Smalltalk 06br4HO cumTaioT, 4TO MOAKIACCH —
3TO MOATHUILI (XOTS UMEIOTCS U XOPOIo n3BecTHbIe nekaodenns [Coo92]).
[TporpammucTsl Ha C++ MaHUITYIUPYIOT OO BEKTAMI Y€PE3 THITBI, OTTPEIETIsIEMbIE
abCTPAKTHBIMU KJTACCAMHU.

MHorue nmarTepHbl TPOEKTUPOBAHUS 3aBUCAT OT 3TOTO pasinuus. Hampumep,
00BEKTBI, TIOCTPOEHHbIE B COOTBETCTBUM C TTATTEPHOM LienoyKa 06s3aHHOCTEN
(263), MO/KHBI UMETh OOIIUI TUTI, HO OOBIYHO OHU HE UCHOJB3YIOT OOIILYT0
peasmsanuio. B marreprae komnonoswmk (196) oraesbHbIiT 00bEKT (KOMMOHEHT)
orpeziesisieT o0t MHTEPGhENC, HO PEaTU3aIII0 YaCTO OTPEESIET COCTABHOI
06wbekT (komnosuuua). ITattepusr kKomanga (275), Habnogatens (339), cocrto-
AHne (352) u ctpaterusa (362) yacTo peanusyroTcst abCTPAKTHBIMU KJIacCaMH,
KOTOPBIE TIPE/ICTABJISIOT YUCThIe MHTEPDECHI.

MporpaMmMmupoBaHie B COOTBETCTBMMN C MHTEPDECOM, a He C peanun3aumer

HacnenoBanue Ki1accoB — 3TO He YTO MHOE, KAaK MEXaHU3M paclIupeHus HyHK-
[IMOHATIBHOCTH IIPUJIOKEHNSI Iy TeM IIOBTOPHOTO NCIIOIb30BaHUsI (PYHKIIMOHAIIb-
HOCTH POIUTENIBCKIX KaaccoB. OHO M03BOJISIET GBICTPO OTIPE/IEUTD HOBbIH BU/T
00BeKTOB Uepe3 yke nMeronuiicst. HOBYI0 peannsariinio MOKHO MOJTYYUTD TIOYTH
6e3 BCSIKOTO TPY/Ia TIOCPEICTBOM HACJIE0BAHUS OOJIbIIEl YacTH HeOOXOIMMOTO
KOJIa U3 CYIECTBYIONIUX KJIACCOB.
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BripouewM, moBTOpHOE NCIIOIB30BAHNUE peanu3aluu — Juiilb noJaena. He menee
Ba)KHO, UTO HACJIEJIOBAHUE MTO3BOJISIET OMPEIENSITh CEMENCTBA 0OBEKTOB C UdeH-
muunoimu naTepdeiicamu (0OBIYHO 3a CUYET HacJe[0BaHUs OT aOCTPAKTHBIX
kiaccoB). [louemy? [loToMy 4TO OT 3TOTO 3aBUCUT OJUMOPGHU3M.

Ec/mi mosb3oBarbes HacIe10BaHueM OCTOPOKHO (HEKOTOPbIe cKasaju Obl npa-
BUNBHO), TO BCE KJIACCHI, IPOU3BOAHbBIE OT HEKOTOPOTO abCTPAKTHOIO KJacca,
OymyT obsazath ero uarepdeiicom. OTcro/Ia ceyeT, 4To MOAKIACC 100aBIIsIET
HOBBIE MJIM 3aMell[aeT cTapbie Olepallii ¥ He CKPbIBaeT Olepallii, ompeje-
JIEHHBIE B POAUTEIBCKOM KJ1acce. Bce ToiKIacchl MOTYT OTBEYaTh Ha 3arpochl,
COOTBETCTBYIONME HHTepdeiicy abCTPaKTHOTO KJIacca, 0ITOMY OHU SIBJSIIOTCS
MOATUIIAMHU ITOTO abCTPAKTHOTO KJracca.

Y MaHUITyIUPOBaHUS OGBEKTAME CTPOTO Yepe3 HHTepdeiic abCTPaKTHOTO KiIacca
€CTb JIBA TIPEUMYIIIECTRA:

B KJIMEHTY He HY)KHO pacrojarath nHpopMarmeil 0 KOHKPETHBIX TUAaX 00b-
€KTOB, KOTOPBIMU OH I10JIb3YETCS, IIPU YCJIOBUM YTO BCE OHU UMEIOT OXKujiae-
MBI KIMEHTOM UHTepdeETic;

B KJIMEHTY HeoOsI3aTEIbHO «3HATh» O KJAaccaX, ¢ MOMOIIBIO KOTOPBIX peaiu-
30BaHbl 00BEKTHI. KIMEHTY M3BECTHO TOJIBKO 00 aOCTpaKTHOM KJacce (Win
KJaccax), onpeessoniux narepderic.

I[aHHbIC InpenmMyniecTBa HACTOJBbKO CYHIECTBEHHO YMEHbINAOT YN CJIO 3aBUCU~
MOCTe MEXAY ITOJICUCTEMAMU, YTO MOJKHO /laKe C(l)OpMyJII/II)OBaTI) IPpUHIIAIT
O6T>€KTHO-OpI/IeHTI/IpOBaHHOFO IIPOEKTUPOBaAHUA [Jid IMTIOBTOPHOTO UCITIOJIb30-
BaHMA:

npoZpamMmMupyiime 8 COOmMBEMCMBUU ¢ UnmMeppeticom, a He ¢ peaiudayuell.

He oObsBiistiiTe nepeMeHHbIE KaK 9K3eMILISAPbl KOHKPETHBIX KJaccoB. Bmecto
3TOTO TpHUEPKUBaiiTech nHTEpheEiica, OrpeaeIeHHOro abCTPAKTHBIM KITACCOM.
ITOT TIPUHITAII TIPOXO/IUT Yepe3 BCeE MaTTEPHDbI, OTMCaHHbIE B KHUTI€E.

KoneuHo, r71e-T0 B crcTeMe BaM MIPUIETCS CO3/IaBATh 9K3eMILISIPbI KOHKPETHBIX
KJIACCOB, TO €CTb OTIPE/IEJINTh KOHKPETHYIO peanu3ainuio. Kak pa3 aTo u mo3Bosis-
I0T C/IeJIaTh MMOPOXK/IAIONINE TATTEPHBL: abcTpakTHas dabpuka (113), ctpoutens
(124), dabpuunbin metog (135), npototun (146) u oguHouka (157). Aberpa-
TUpYsi TIPOIIECC CO3/IAHMS O0BEKTA, ITH MATTEPHDI MTPEIOCTABIISIIOT BAM Pa3HbIe
CTIOCOOBI TPO3PATHOTO CBSI3BIBANIS HHTEP(ETICA ¢ eTo peannsanneil B MOMEHT
co3/IaHus 9K3eMIIsIpa. Mcrosb3oBaHie MopokIaioIuX aTTePHOB TapaHTUPYET,
YTO CHCTEMa HaIlMCaHa B KATETOpUSX NHTepdeiicoB, a He pealn3alnm.
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MEXAHW3MbI MNOBTOPHOTO UCMOJIb30BAHUA

BoJIbIIMHCTBY MTPOEKTUPOBIIUKOB U3BECTHBI KOHIIETINN 00BEKTOB, HHTEPhETi-
COB, KJIACCOB ¥ HacjIe0BaHust. TPYAHOCTD B TOM, 4YTOOBI IPUMEHUTH 9TH 3HAHMS
TSI TIOCTPOEHUsT TUOKUX, MOBTOPHO MCIOJIb3yeMbIX mporpamMm. C MOMOIIbIo
[aTTEPHOB MTPOEKTUPOBAHS BaM OYIET TIPOIIE ITO CAeNATb.

HacnepoBaHve 1 KOMMo3uuus

JlBa HanboJiee pacpoCcTpaHEHHbBIX TPUEMA TOBTOPHOTO MCIOTb30BAHUS (DYHK-
IUOHAJILHOCTU B OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEMAX — 3TO HaCJIe0BaHNE
KJIacca u KoMnouyust 00sexmos. Kax Mbl yske 00bsICHSIII, HACJEI0OBAHUE KJIacca
[MO3BOJISIET OTPE/IEJIUTD PeAIN3aIUI0 OJTHOTO KJjacca uepes apyroii. [loBrophoe
MCITOJTb30BaHUE 32 CUET TOPOSK/IEHNS TIOKIacca HA3BIBAIOT €Ile NO8MOPHLIM
UCNONB30BANUEM NO NPUHUUNY NPo3paunozo suuka (white box reuse). Takoii
TEPMUH TIO{YEPKUBAET, YTO BHYTPEHHEE YCTPONUCTBO POAUTEIHCKUX KJIACCOB
YacTO BUANMO TTO/IKIIACCAM.

Komriosutust 06beKTOB — aibTepHATHBA HACTEI0BAHIIO Kacca. B aTom ciryyae
HOBast, 6oJsiee cI0KHasT (DYHKIIMOHATBHOCTD TOJIYYaeTCsl yTeM 00beIHHEHUsI
W KoMno3uyuu 06bektoB. /11t kommosurwu Tpedyercst, 4To0bI 00beANHIEMbIE
00OBEKTBI UMEJIN YETKO OmpejiesieHHbie nHTepdeiichl. Takoii crocod Ha3bIBaOT
NOBMOPHLIM UCNOTb308aAHUEeM NO npunyuny yeprozo suwuka (blackbox reuse),
MOCKOJIbKY JIETAJIH BHYTPEHHETO YCTPOMCTBA OOBEKTOB OCTAIOTCS] CKPBITHIMH.

W y macnemoBanms, n 'y KOMIIO3UIINU €CTh TOCTOMHCTBA U HemocTtatku. Hace-
JIOBaHMe KJIacca ONpPeeiieTcs CTaTUYeCKN Ha dTare KOMITUJISIIUN, eT0 MPOTie
HCTIOJIb30BaTh, TIOCKOJIBKY OHO HATIPSMYTO TIOZEPKAHO SI3BIKOM ITPOTPAMMUPO-
Banwus. B cyyae HacsiejoBaHus KJIacCOB YIIPOIIAETCS TaKKe 3a/1aua MoiupuKa-
[IUY CYIIECTBYIONIeH peasm3anuu. Ecim moakmace 3aMeliaeT JUIb HEKOTOPbIe
omepaIuu, ToO MOTYT OKa3aThCA 3aTPOHYTHIMU U OCTAJbHbBIE YHACTETOBAHHBIE
oneparuu (IPU YCJTOBUH YTO OHU BBI3BIBAIOT 3aMEIIEHHBIE ).

Brrpouem, y Hacie[oBaH s KJacca eCTh U MUHYChI. Bo-11epBbIX, yHACTIEOBAHHYIO
OT POJIUTEIST PEATTU3AIINIO He YIACTCS MI3MEHUTH BO BPEMSI BBITIOJTHEHUST TPOTPAM-
Mbl, IIOCKOJIbKY HACJIE/IOBAHNE OIIPEAEJIAETCA Ha 9Talle KOMITUJIAIIAU. BO-BTOprX
(1 910 GOJIEE CEPBE3HO), POAUTETBCKHUIT KITACC HEPEIKO XOTS GbI YACTUYHO OIpe-
JesisieT (puzrueckoe mpecTaBieHe CBOUX MojiKaaccoB. [lockobKy moakaaccy
JIOCTYITHBI JIETAJIA PEATUIAINU POJAUTETBCKOTO KJIACCa, TO YACTO FOBOPSIT, 4TO
HacJaeqoBaHUe HapyIIaeT UHKaNCyaanuio [Sny86]. Peanmusanuu mogkiaacca
U POJIMTENBCKOTO KJIAcCa CBS3BIBAIOTCSI HACTOJILKO TECHO, UTO JIF0ObIe U3MEHEHMST
nocJieiHeil TpeOYIOT UBMEHATD U Pean3aliiio MOAKIACCa.
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3aBUCUMOCTD OT peaju3alliy MOKET IIOBJIeYb 3a COO0M IIPOOIEMbI IIPU 1I0-
IBITKE TOBTOPHOTO UCIOJIb30BaHUsl MoAKAacca. Ecam XoTst Obl OJUH acleKkT
YHACJIe0BAaHHO peain3aliii HEIPUTOAeH JIJIsi HOBOI TIpeIMEeTHOI o0racTu,
TO IIPUXOJUTCA IEPENNChIBATD pOlII/ITeJII)CKI/IfI KJIaCC UJIN 3aMEHATDb €ro 4eM-TO
60stee oaxoastuM. Takast 3aBUCIMOCTb OTPaHUYNBAET THOKOCTD M BO3MOJK-
HOCTH MTOBTOPHOTO ¥Cnoyib3oBatust. C mpo6eMoil MOKHO CIIPaABUTHCS, €CJIN
HacJsiegoBaTb TOJIbBKO a6CTpaKTHbIM KJlaCcCaM, ITOCKOJIbKY B HUX O6bI‘-IHO COBCEM
HET peajin3dalliuy U OHa MUHHMMaJIbHa.

KoMmriosuiust 00beKTOB ONpe/esisieTCst JMHaAMITYECKU BO BPEMsT BBITTOJHEHUS 3a
CYET TOT0, YTO OOBEKTHI TIOJIYUYAIOT CCHIIKU Ha ApyTre 00bekThl. KoMmosunms
Tpebyer, 4T0OBI 06BEKTHI cobM0AaMn HHTepdeiich Apyr apyra. last aToro,
B CBOIO 04epe/ib, TPeOYeTCs TIATEIbHO MPOEKTUPOBATh HHTEPQEICHI, YTOObI
OIIH 00BEKT MOKHO OBLIO MCIIOJIH30BATH BMECTE C ITUPOKUM CIIEKTPOM JIPY-
rux. Ho u BBIMTPBIII BEJIMK: TIOCKOJBKY MOCTYII K OGBEKTaM OCYIIECTBISAETCS
TOJIKO Yepe3 uX MHTepdeichl, MHKAICYISANKUS He HapylaeTcsa. Bo Bpems
BBITIOJTHEHUST TPOrPAMMBbI JI060#1 06BEKT MOKHO 3aMEHUTD JPYTHM, JIUIID ObI
OH MIMEJI TOT e THIL. BoJsiee Toro, mocKoJbKy peausalus 0ObeKTa MUIIeTCs
PesK/Ie BCETO B KATETOPHUSX €r0 HHTePGEicOB, TO 3aBUCUMOCTD OT PEaTn3aI[ii
PE3KO CHUKAETCSL.

Komnozuimsa 06beKToB BAKSeT Ha AM3aliH CUCTEMBI U elle B 0JHOM actiekte. OT-
JaBast IPEANIOYTEHNE KOMIIO3UIMY OOBEKTOB IIepe]| HACAEJ0BAHNEM KIACCOB, BB
WHKATCYJINPYyeTe KayKABIN KIace 1 1aeTe eMy BO3MOKHOCTD BBITIOJNHATD TOJTHKO
cBoIO 3az1auy. Kiacchl 1 MX MepapXum oCTaloTcs HeOOMbIIUME, U BEPOSITHOCTD
MX pa3pacTaHus 0 HEYIPaBJSEMbIX pa3MepoB HeBesrka. C Ipyroil CTOPOHBHI,
JIN3aiiH, OCHOBAHHBII Ha KOMITO3UIINH, OyIeT CoMepKaTh OOJIbIle 0OBEKTOB
(XOTSl YUCJIO KJIACCOB, BO3MOKHO, YMEHBIIUTCS ), 2 TOBE/[EHUE CUCTEMbI HAUHET
3aBUCETDb OT UX B3aMMO/IEICTBUS, TOT/Ia KaK MPH APYTOM TIOAXO0/IE OHO OBLIO OB
oTIpeniesIeHo B OTHOM KJIacce.

ITO MOABOAUT HAC KO BTOPOMY MPaBHUIY 0ObEKTHO-OPUEHTUPOBAHHOTO TIPO-
E€KTUPOBAHUS:

npeanouumaﬁme KOMNO3UUUTO Hacae006anuio Kiacca.

B ugease qist 10CTUKEHKS IIOBTOPHOIO KCIIOJAB30BAHUS BOOOIIE HE CJIeJ0BAJIO
ObI cO3/1aBaTh HOBbIe KOMIIOHEHTHL. Bbljio Obl Jryuliie, ecin Obl BCIO HEOOXOAMU-
MYI0 (DYHKIIMOHATBHOCTb MOKHO OBLJIO MOJYYUTh IPOCTHIM 0ObeIUHEHUEM YIKe
CyIIeCcTBYIOIMNUX KOMIOHeHTOB. Ha mpaxkTuke, oHAKO, Tak MOJyYaeTcs PEaKo,
MOCKOJIbKY HaOOP MMEIOTNXCsT KOMIIOHEHTOB BCE JKe HEeJOCTATOYHO MIUPOK.
IToBTOpPHOE KCIIOJIb30BAHKE 32 CUET HACJEJ0OBAHUS YIIPONIAET CO3/JaHue HOBBIX
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KOMITOHEHTOB, KOTOPbIE MOKHO ObLIO OBl TPUMEHSITH CO cTapbiMu. IToaToMy Ha-
cJIe/JOBaHMe M KOMIIO3UIIMA YaCTO UCIIOJIb3YIOTCA BMECTe.

Tem He MeHee Halll OIIBIT TOKa3bIBAET, YTO MPOEKTUPOBIIUKU 3JI0YTTOTPEOIISTIOT
HacsenoBanreM. Hepenko ausaiin Mor Obl ctaTh jydiine (M mpoie), ecau Obl
aBTOP OOJIBIIIE TTOJIATAJICS HA KOMITO3UIINIO 00bheKTOB. KoMIosuiust OyieT cHoBa
U CHOBA BCTPEUYAThCS BaM B TTATTEPHAX 9TON KHUTH.

HenernpoBaHue

C moMOTIbIO JIeJIETHPOBAHUST KOMIIO3UITHIO MOKHO C/IENIATh CTOJh K€ MOTIHBIM
WHCTPYMEHTOM MOBTOPHOTO UCIIOJb30BaHUA, CKOJIb U HacienoBanue [Lie§6,
JZ91]. TIpu penerupoBaruu B rpoiecce 06pabOTKK 3aripoca 3a/1eiiCTBOBaHbI
0sa 00ObeKTa: MOJIyYaTe/b MOPYYAET BBITIOJHEHKE ONepaliii IpyroMmy 00bek-
Ty — ynoanomouennomy (Oenezamy). IIpuMepHO Tak Ke TMOAKJIACC [€JETHPYET
OTBETCTBEHHOCTh CBOEMY POJNTeNbcKkoMYy Kiaccy. Ho ynacienosannas ore-
parust Bceraa MOsKeT 0OpaTUThCs K 0ObEKTY-II0JyYaTeN o Yepes3 epeMeHHY 0
kaacca (B C++) uaun nepemennyio self (B Smalltalk). Yro6b1 gocTuub TOTO Ke
adexTa 15t IeJIernpoBaHNs, TIOJIyYaTe b TIepelaeT yKa3aTeb Ha caMoro cebst
COOTBETCTBYIOIIEMY 00BEKTY, 1a0bI TP BBIMOJTHEHUH JIEJIETMPOBAHHOI OIIepaIii
HOCJIEIHUI MOT 0OPaTUTHCST K HEMTOCPEICTBEHHOMY ajlpecaTy 3arpoca.

Hamnpumep, BMecTo TOro 4to0bI Jeath Kaace Window (OKHO) MOAKIACCOM KJacca
Rectangle (TIIPSMOYTOJIBHUK) — Be/lb OKHO SIBJISIETCS MPSIMOYTOJIbHUKOM, — MBI
MOXKEeM BOCTIOJTb30BaThCs BHYTPH Window TIOBe/ICHEM Kiracca Rectangle, ToMecTHB
B KJ1acc Window repeMeH Y10 9K3eMILIsIpa THTIa Rectangle 1 deiezupys eii onepariu,
crieruuaeckye g TPSIMOYTOIBHUKOB. [ pyruMu cioBaMu, OKHO HE s167151emCsl
HPSIMOYTOJIBHUKOM, a codepacum ero. Ternepb kiaacc Window MOXKET sIBHO IiepeHa-
MIPaBJIATD 3AIPOCHI CBOEH TTepeMeHHolT Rectangle, a He HacJIe[OBATD €€ OTIePaIIUN.

Ha cxeme Huzke m306paskeH Kiacc Window, KOTOPBIiL ielerupyeT orepariiio Area()
repeMeHHOH aK3eMILIsipa Rectangle.

Window Rectangle
rectangle -~
Area()? > Area() 9
width
height

return rectangle->Area(N return width * height N
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CruiomiHast IMHUSL CO CTPEIKON 00603HAYAET, YTO KJIACC COAEPIKUT CCHLIKY Ha
9K3EMILIAP APYroro Kjacca. DTa CChLIKAa MOKET MMeTh HeoOs3aTebHOe UM,
B JIAHHOM cJrydae rectangle.

['maBHOE TOCTOMHCTBO AEJIETUPOBAHUS B TOM, YTO OHO YITPOIIAeT KOMITO3UIIUIO TTO-
BeZIeH i BO BpeMs BbinoHeHust. [Ipu 5ToM criocob KoMOMHIPOBAHUS TOBEICHUI
MOKHO U3MeHsTh. Harpumep, BHY TPEHHIOI0 00/1aCTh OKHA MOYKHO ITPe0GpasoBaTh
B KPYT BO BPEMSsI BBITIOJIHEHUSI, TPOCTO TTOJICTABUB BMECTO 9K3EMILISIPA KJIacca
Rectangle sk3eMILIsAp Kiaacca Circle (mperiosaraeTcsi, KOHeUHo, 4T0 06a 9TH
KJacca UMer0T OTMHAKOBBIN THIT ).

Y nenerupoBaHUS €CTh U HEIOCTATOK, CBOMCTBEHHBIN U IPYTUM TIOIXOaM, TIPU-
MeHSEeMBIM JIJIS TIOBBIIIeHNS THOKOCTH 33 cYeT KOMIO3UIINKA 00beKToB. /{nHa-
MHUYECKYTO TTPOTPAMMY C BEICOKOI CTeMeHbIO TapaMeTPU3aIni TPYyIHee TTOHITh,
HEXeJW CTaTuiecKyto. Takke MpuUCyTCTBYET U HEKOTOPast MOTEePs MANTMHHOM
a(hdHEKTUBHOCTH, HO B I0JTOCPOYHON TiepcrekTuBe HeahdEeKTUBHOCTD paboThI
MIPOEKTUPOBIIIKA ropaszio boJee cyiiecTBeHHa. /lesiernpoBatme MOKHO CUUTATh
XOPOIIIUM BapUAHTOM TOJIBKO TOT/A, KOTa OHO ITO3BOJISAET JOCTUYb YITPOIIEH,
a He ycsoskHeHus ausaiiHa. Heserko copmysimpoBarh npasuiia, KOTopbie Obl
O/THO3HAYHO OTIPeIEJIsIIN, KOT/Ia CJIeAYeT T0JIb30BaThCs JIeJIETHPOBAHNEM, IT0-
CKOJIBKY 9(h(eKTUBHOCTD €TI0 3aBUCUT OT KOHTEKCTA W BAIETO JMIHOTO OTTBITA.
Jlyuiie Bcero jiesiernpoBanue paboTaeT P UCIIOJIb30BaHUHU B COCTABE TIPUBBIY-
HBIX HJIMOM, TO €CTh B CTAHAAPTHBIX MMaTTEPHAX.

JlesierupoBaHuie UCIOJIb3YETCS B HECKOIBKUX MAaTTePHAX TIPOEKTUPOBAHUS: CO-
crosiHne (352), ctpaterus (362), nocetutens (379). B mepBom 06beKT reseru-
pyerT 3a1poc 00bEKTY, TPEACTABISAIONIEMY €ro TeKyIIee cocTostHue. B marrephe
ctpaterus 06paboTKa 3arpoca AeJIerupyercst 0ObeKTy, KOTOPBIH MPeACTaBIIsSIeT
CTPATEruio ero UCHoJHeHus. Y 00bekTa MOKeT ObITh TOJIBKO OJHO COCTOSHUE,
HO MHOTO CTPATErnii /Jist NCTIOJHEHMsI Pa3InYHbIX 3arpocoB. Hasnauenne 060mx
[aTTEPHOB — U3MEHUTD TTOBEIeHNE OOBEKTA 32 CYET 3aMEHbI 00EKTOB, KOTOPBIM
JIEJIETHPYIOTCS 3aITPOCHL. B maTTepHe nocetntens orepartust, KOTopast 10JKHa ObITh
BBITIOJTHEHA HAJT KAXK[BIM AJIEMEHTOM COCTABHOTO OOBEKTA, BCET/IA JIETIETUPYETCST
noceTuTenio.

B npyrux narrepHax jieJlerupoBaHe UCIOIb3yeTcs He Tak nHTeHcuBHO. [laTTepn
nocpeaHuk (319) BBOAUT 0GBEKT, OCYIIECTBISAIONIIA TIOCPEAHIYECTBO MTPU B3a-
UMOJIEUCTBUN APYTUX 00BbEKTOB. IHOTIA 00BEKT-TIOCPEHUK PEATH3YeT OTepa-
111, TIePeajipecyst X APyruM 00ObeKTaM; B APYTUX CJAYUASIX OH [ePEIAET CChLIKY
Ha caMoro cebsi, UCIOJIb3YsT TEM CaMbIM JleJIeTHPOBaHue Kak TakoBoe. [laTtepH
uenouka obszaHHocTen (263) obpabaTbiBaeT 3aIPOCH, IEPEHATIPABIISIS UX OT
OZIHOTO OOBEKTA IPYTOMY TIO TEToUKe. VIHOTIAa BMECTE € 3aITPOCOM MePEIAeTCst
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CCblJIKa Ha I/ICXOILHbII‘/JI O6'I)€KT, HOJIy‘-II/IBIJ_[I/Iﬁ 3alIpocC, M1 B 9TOM CJiy4a€ Mbl CHOBa
craJkuBaemcs ¢ aeseruposanriem. [Tarrep moct (184) otaesnsieT abCTPaKIIIO OT
ee peasmzaiun. Ecoim Mesky abcrpakiineil 1 KOHKPETHOM peasinsaliueii uMeeTcst
CYIECTBEHHOE CXOJCTBO, TO abCTPAKIIMS MOKET IIPOCTO JAeJIernPOBaTh Olepaliun
CBOEH peasn3aIum.

JlenerupoBatue — 0coObIil crydail kKommosuimu. OHO MOKa3bIBaeT, 4TO HacJe-
JIOBaHHE KaK MEXaHU3M TOBTOPHOI'O MCIIOJIb30BAHUSI BCET/[A MOKHO 3aMEHUTH
KOMIIO3UIIUEN.

HacnepnoBaHuve v napameTpr3oBaHHbIe TUMb

Eute oxub (XOTs1 ¥ He B TOUHOCTH OOBEKTHO-OPUEHTHPOBAHHBIN) METOJL T10-
BTOPHOT'O UCTIOJIb30BaHUsI UMeIoTelcs (DYHKIIMOHATbHOCTH — 3TO IPUMEHEHUE
Napamempus08anHbixX TUIOB, U3BECTHHIX TaKKe Kak 06001eHHbie Tumbl (Ada,
Eiffel) wru mrabmomsr (C++). J/laHHas TeXHUKA MO3BOJISIET OMPEIEUTD THII, He
3aj1aBast TUIIBI, KOTOPbIE OH MCIOJb3yeT. OTCYTCTBYIOIINE THITBI TEPEIAIOTCS
B napamempax B ToYKe UCosb3oBanst. Harpumep, kirace List (CMUCOK) MOKHO
[apaMeTpu30BaTh TUIIOM TIOMEINAeMbIX B CIIUCOK 3J1eMeHTOB. UT0ObI 0OBSBUTD
CIIMCOK TIEJIBIX YHCEJI, BBI TIEpelaeTe TUII integer B KaueCTBe IapaMeTpa rnapame-
TPU30BaHHOMY THITY List. Eciin ke Ha/io 0ObSIBUTD CIIUCOK CTPOK, TO B KAYECTBE
mapamerpa repeziaercs Tut String. [lJist KasK10ro THITA 9JIEMEHTOB KOMITHJISITOP
SI3BIKA CO3/IACT OT/ETbHBIN BapuaHT mabioHa kiacca List.

[TapameTpu3zoBaHHbBIE THIIBI TTPEJIOCTABJISAIOT TPETHH (TTOCTIE HACIe0BAHMS KJlacca
1 KOMITO3UIINK 00BEKTOB) C110c00 KOMOMHUPOBATH MOBE/IEHIE B 00BEKTHO-OPHU-
eHTUPOBAHHBIX cHCcTeMax. MHOIME 3a/1a4i MOKHO PELIUTH € TIOMOIIIBIO JIF0OOTO 13
STUX TPeX MeToA0B. UT0ObI TapaMeTpu30BaTh IPOLEAYPY COPTHPOBKHU OIepariyeil
CpaBHEHUST 9JIEMEHTOB, CPAaBHEHIE MOKHO OBLITO ObI C/Ie/IaTh:

B orepalyeii, pear3yeMoii mojikaaccamMu (IpuMeHeHre maTTepHa WabnoHHbIN
metop (373));

B dyuxuueil o6beKTa, IEPeIaBAEMOTO TIPOIEIyPe COPTHPOBKHU (cTpare-
rma (362));

® aprymenTtom mabiaoHa B C++ wim o606mentoro tuma B Ada, KOTOpbIil 3a-
naet uMst GYHKIINH, BbI3bIBAEMOIL 711 CPAaBHEHMUST 9J1IEMEHTOB.

Ho Mex/Iy 9TUMU TpeMsT MOIX0IaMu eCTh BayKHbIe passnyrsi. Kommosutist 06b-
€KTOB TI03BOJISIET M3MEHSTD TI0BE/IEHUE BO BPEMsI BBITIOJIHEHUS, HO I 9TOTO
TpeGYIOTCsI KOCBEHHbIE BBI3OBBI, YTO CHIKaeT addexTuBHOoCTh. HacienoBanue
paspelaeT MpeAoCTaBUTh Pean3aluio 10 YMOJIUYAHUI0, KOTOPYIO MOKHO 3ame-
maTh B moakaaccax. [lapameTpusoBaHHble TUIIBI TO3BOSAIOT U3MEHITH TUIIHI,
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NCIIOJIb3YyEMbIE KJIaCCOM. Ho un HacJie/loBaHue, HU ITapaMeTpU30BaHHbIC THUIIbI
HE MOT'YT N3MEHATHCA BO BPEMA BbIIIOJTHEHMA. BI)I60p TOTO WJIN UHOTO I10AX01a
3aBUCHUT OT IIPOEKTa U OI‘paHI/I‘IeHI/Iﬁ peanndanmu.

Hu B 0aHOM U3 1IaTTEPHOB, ONKMCAHHBIX B 9TOH KHUTE, ITapaMeTPU30BaHHbIE
TUIIBI HE UCTIOJb3YIOTCS, XOTS U3Pe/IKa MbI IipruberaeM K HUM JJIs Peainsaliun
narrepuos B C++, B asbike spoge Smalltalk, rae mer nposepku Tunos Bo Bpems
KOMITUJISIIIUY, TApaMEeTPU30BaHHbBIE THUIIBI HE HYKHBI BOBCE.

CPABHEHWE CTPYKTYP BPEMEHW BbIMOMHEHKA
W BPEMEHW KOMMUNALNKA

CrpyKTypa 06beKTHO-OPUEHTHPOBAHHOI IPOTPaMMBbI Ha 9Talle BbITIOJHEHUSI
YaCcTO UMEET MaJIo 0OIIEro O CTPYKTYPOH ee MCXOHOTo Koja. ITocienHsist huk-
CUPYETCsT Ha dTarie KOMIUJISIITUHT; KOJI COCTOUT U3 KJIACCOB, OTHOIIEHUS HACJIe-
JIOBaHUST MEXKIY KOTOPbIME Hen3MeHHbI. Ha aTarie ke BBITOJTHEHHST CTPYKTYpa
IPOrpaMMbl — OBICTPO U3MEHSIOIIASICS CETh U3 B3aUMOIEHCTBYIOMINX 0OHEKTOB.
I[Be ITU CTPYKTYPhI IMMOYTHU HE3aBUCUMBI. HbITaTI)Cﬂ TIOHATH OAHY 11O I[perﬁ —
BCE PaBHO YTO TIBITATHCS TIOHSATH IUHAMUKY JKUBBIX 9KOCHCTEM MO CTATHUECKOH
TaKCOHOMMM PACTEHUIT M JKUBOTHBIX, WJIM HA060POT.

PaccMoTpuM pasiinumie MeXIY azpezuposanuem U 0C8e00MAEHHOCMbIO
(acquaintance) 0ObEKTOB U €r0 TPOSIBJECHUS Ha 9TAallaX KOMIUJISIIUN U BbI-
MOJTHEHUS. ATpernpoBaHue MOAPasyMeBaeT, 4To OJUMH 0OBEKT BJaLEeT APYIUM
WJIM HECET 3a HErO OTBETCTBEHHOCTH. B 00111eM cirydae Mbl TOBOPUM, YTO 0OBEKT
codeparcum IPyToii OGBEKT UITH ABSLEMC €20 YaACMbI0. ATpETHpOBaHUe O3HAYAET,
YTO arperaT U ero COCTaBJISIONINe UMEIOT OIMHAKOBOE BPEeMsl JKU3HU.

ToBopst ke 06 OCBEOMJIEHHOCTH, Mbl IMEEM B BU/LY, YTO OOBEKTY U36ECMHO
o npyrom o6bekTe. VIHOT/IA 0CBEIOMIIEHHOCTD HA3BIBAIOT ACCOIMAIIMETT T OT-
HOIIIEHUEM <HCTIONB3yeT». OCBeIOMIEHHBIE 0OBEKTHI MOTYT 3AIPANINBAT [PYT
y ZIpyra omnepanuu, Ho OHU He HeCyT HUKAKOl OTBETCTBEHHOCTH JIPYT 3a JpyTa.
OcBeioMIeHHOCTD — 3TO OoJiee caboe OTHOIIEHNEe, YeM arperupoBaHie; OHO
IPeJIIoIaraeT ropas/io MeHee TECHYIO CBSI3b MeXK/y 00beKTaM.

Ha Hammx cxemax oCBeOMJIEHHOCTD OyeT 0003HaYaThCsl CIIOIHON JIMHUEH
€O cTpesKoil. JIMHUS co CTPeKON U pOMOUKOM B Hayaje 0603HAYAET arperu-
poBaHue.

= JK3eMNIAp arpernpoBaHns I =
Arperuvpylowmii 06beKT |<> > Arperupyembiii 06beKT
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ArperupoBanue u 0CBEIOMIEHHOCTD JIETKO CIIYTaTh, [IOCKOJIbKY OHM 4aCTO pea-
JIM3yIoTCst oMuHakoBo. B s3bike Smalltalk Bee nepemenHble ABASIOTCS CChLTKAMU
Ha 0OBEKTHI, 3/1€Ch HET PA3/INUKs MEXK/Y arPErMPOBAHUEM M OCBEIOMJIEHHOCTHIO.
B C++ arpermpoBanue MOKHO peajn30BaTh IIyTeM OIPeeIeHUS ePeMeHHBIX
KJIacca, KOTOPbIe ABJISIIOTCS PeabHbIMU 9K3EMILISIPAME, HO Yallle OHU OIpejie-
JITIOTCS B BUJIe YKasaTesieil nin cebliok. OCBEIOMIEHHOCTD TAKKe PeaT3yeTcst
C TIOMOMIBIO YKa3aTeJiel U CChLIOK.

Paznuune Mexk1y 0CBeZIOMIEHHOCTBIO U arperupoBaHUeM B KOHEYHOM UTOTe
onpe/esigercs, cKkopee, mpeirnojgaraeMbIM UCIIOJIb30BAHUEM, a He S3bIKOBbIMU
MexaHuzmMaMu. B cTpyKType, cylecTByIolled Ha aTare KOMIUIAIUNA, YBUIETD
passuue HeJerko, HO TeM He MeHee OHO cyIecTBeHHO. OObIYHO OTHOIIEHU I
arperupoBaHisi MEHbIIIE, YeM OTHOIIEHU OCBEIOMJIEHHOCTH, U OHK H0Jiee OCTO-
sauubl. HanipoTus, OTHOIIEHUS OCBEJIOMJIEHHOCTA BO3HUKAIOT U MCYE3al0T Yallle
U UHOT/IA JIJISITCS JIUTITb BO BPEMS NCTIOJTHEHUS HEKOTOPOIi ortepanuu. Kpome Toro,
OTHOIIIEHHSI OCBEIOMJIEHHOCTH O0JIee IMHAMUYHBI, YTO 3aTPY/IHSIET UX BBISIBJICHIE
B UCXO/ITHOM TEKCTE IMPOrPaMMBbI.

Koub ckopo HECOOTBETCTBHE MEXKIY CTPYKTYPOH MPOTPaMMBbl Ha 3TaraxX KOM-
MAJIATIIN W BBITIOJIHEHUS CTOJIh BEJIUKO, ACHO, YTO M3yUeHUEe MCXOTHOTO KO/
MOJKET CKa3aTh 0 paboTe cucTeMbl cOBceM HeMHOTO. CTPYKTypa CUCTEMbI Ha
CTa/INY BBITIOJTHEHUS JI0JKHO OMPEJIeTATLCS TPOEKTHPOBIUKOM, & HE S3BIKOM.
CooTHomeHnst MeKIY 00beKTaMi M UX TUITAMU HYKHO IPOEKTUPOBATh OYEHb
aKKyPaTHO, TIOCKOJbKY UMEHHO OT HUX 3aBUCHUT, HACKOJIBKO Y/AUHON WU He-
Y/Ia4HOI OKaKeTCd CTPYKTYpPa BO BPEM BBITTOJHEHNA.

MHorue naTtepHbl MPOEKTUPOBaHsI (0COOEHHO YPOBHST 00EKTOB ) SIBHO IO/ [4EP-
KWBAIOT Pa3Inyre MeKIy CTPYKTYPAMU Ha TaraX KOMITUJISAIINY U BbITTOJTHEHUSI.
ITatTepunl komnoHoBwmK (196) 1 gekopatop (209) 0cOGEHHO MONE3HBI A
MOCTPOEHMSI CIIOKHBIX CTPYKTYP BPEMEHH BbITIOJIHeHMsI. B pabore narrepHa Ha-
6nogatens (339) 3azelicTBOBAHbBI CTPYKTYPBHI BPEMEHH BBITIOJHEHUS, KOTOpbIE
4acTo TPY/IHO MOHATE, He 3Has naTTepHa. [laTTepn uenoyka obszaHHocTen (263)
TaKJKe MPUBOJIUT K TAKUM CXEMaM B3aMMOJIENCTBUSI, B KOTOPBIX HACJIE€/[OBAHME
HEeOueBHUIHO. B 06111eM MOKHO yTBEPKAATh, 4TO O3 TOHMNMAHKS CIeubUuKn
[aTTEPHOB Pa300paThCst B CTPYKTYPaX BPEMEHU BBITTOJTHEHMST HEBO3MOIKHO.

MPOEKTUPOBAHME C YYETOM BYAYLLUX U3MEHEHUN

Cucrembl JOJIZKHBI TPOEKTUPOBATHCA C YIETOM UX ,Z[aJIbHefIHIerO Pa3BUTH. I[]IH
IIPOEKTUPOBAHNA CUCTEMDI, yCTOI./JI'-II/IBOI'/JI K TaKUM USMECHEHUAM, CJIEAYET IIPEATI0-
JIOJKUTD, KaK OHa 6y11€T N3MEHATDHCA Ha IIPOTAKEHUN OTBEAECHHOTI'O el BpeMeHn
KN3HU.
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Ecau nipu mpoekTUpoBaHNU CUCTEMBl He TPUHUMAJIACh BO BHUMAHUE BO3MOK-
HOCTb UBMEHEHUH, TO €CTh BEPOSITHOCTD, YTO B OY/LYIIIEM €€ TIPUJIETCSI TIOJTHOCTHIO
MEPETPOEKTHPOBATH. ITO MOKET TTOBJIEYD 3a COOOIT TIepeoTIpe/ie/ieHe U HOBYIO
peau3aIuio KJiaccoB, MOIUMUKAIIUIO KIMEHTOB U MOBTOPHbII IIUKJI TECTUPOBA-
Hus. [lepenpoekTupoBanue OTPAXKAETCS HA MHOTUX YACTIX CUCTEMBI, TTI09TOMY
HeTIpeIBU/IeHHbIC NU3MEHEHUS BCETIa OKA3bIBAIOTCS JOPOTOCTOSIIUMU.

braromaps martepram crcteMy Bceria MOSKHO MOIUMDUITIPOBATH OTIPeIeIEHHBIM
obpasoM. KakIplil aTTepH Mo3BOJIsSeT U3MEHSITh HEKOTOPbIIT aCIIeKT CUCTEMbI
HE3aBUCHUMO OT BCeX IIPOYKX, TAKUM 00Pa3oM, OHa MeHee MO/BeP/KeHa BIUSHUIO
M3MEHEHU I KOHKPETHOIO BU/IA.

Bor HEKOTOPbIE TUIITNYHDBIE IIPUYNHDI IIEPEIIPOCKTUPOBAHNA, 4 TaKKE IIaTTEPHDI,
KOTODPbIE ITO3BOJIAIOT 9TOT'O n3bexaTh:

B npu cosdanuu 00sexma s6HO YKA3bIBACMCs Kadcc. 3ajaHue UMeHH KJacca
[PUBS3bIBAET BaC K KOHKPETHON peajin3aliii, a He K KOHKPETHOMY HHTEp-
(deiicy. DTO MOKET OCTIOKHUTH M3MeHeHre o0bekTa B OyayiieM. YTo0sl yitTu
OT TaKkoi 1IpoOJIeMBL, CO31aBaliTe 0ObEKTHI KOCBEHHO.

[Tarrepmbl mpoekTUpOBaHUs: abcTpakTHaa Gpabprika (113), dabpuuHblii MmeTog
(135), npototun (146);

B 3asuUcuMocmsv 0m KOHKPEemHbuIX onepavull. 3ai1aBas KOHKPETHYIO OTIEPAITHIo,
BbI OrpaHuYKBaere cebsl eJUHCTBEHHBIM CIIOCOOOM BBIIIOJIHEHUS 3aIlpoca.
Ecii ke He BKJIIOYATh 3alPOCHI B KOJI, TO OYJET TPOIie U3MEHUTH CII0CO0
YIIOBJIETBOPEHHUS 3aIpoca KaK Ha aTare KOMIWJISIINN, TaK W Ha 9Talle BbI-
[IOJIHEHMUSI.

[TaTTepHBI TPOEKTUPOBAHMUSI: LLenoyYKa obssaHHocTen (263), komaHaa (275);

B 3a8UCUMOCTb OM ANNAPAMHOU U NPOZPAMMHOU niamgopm. BrenHne nH-
Tepdelchl OlepalimoHHON CUCTEMBI M MHTEP(hENChI TTPUKJIAHBIX TTPOTPaMM
(API) pasmmunbl Ha pas3HBIX MPOTPAMMHBIX W aNNapaTHBIX MaaThopMax.
Ecau miporpamma 3aBHCHT OT KOHKPETHOI 1iaThopMbl, ee OyIeT TpyHee
nepeHecTy Ha pyrue. Bo3aMokHO, fake Ha <«POAHON» MaTdhopMe TakyTo
IIPOrpaMMy TPYAHO MOJIepskuBath. [103TOMy 1P IPOEKTHPOBAHNH CHCTEM
TaK BaKHO OTPAHUYNBATDH NIIATGHOPMEHHbIE 3aBUCUMOCTH.

[TarTrepubl mpoekTpoBaHusT: abcTpakTHaa dabpuka (113), moct (184);

B 3asucumocmv om npedcmagienus unu peamusavuu obsexkma. Eciu KiaveHT
pacriosiaraer nHbopMaIei o ToM, Kak 0ObEKT MIPEACTABIEH, XPAHUTCS WIIN
peasn3oBaH, TO, BO3MOKHO, TIPU M3MEHEHNH 00BEKTa TPHUIETCS U3MEHSITh



1.6. Kak pewaTb 3af4a4n NpoeKTnpoBaHNA C MOMOLLLbIO MAaTTEPHOB 47

u kmerTa. COKpbITHE 3TOI HH(MOPMAIIUU OT KJIMEHTOB TOMOKET YOEepeubest
OT KaCKa/IHbIX U3MEHEHU.

[TarTepHbl IpOEKTUPOBAHUS: abcTpakTHaa dabpuka (113), moct (184), xpa-
Hutens (330), 3amectutens (246);

B 3asucumocmv om anzopummos. Bo BpeMsi pazpabOTK¥ ¥ TTOCJAELYIONIETO UC-
[I0JIb30BAHUSL AJATOPUTMBL YAaCTO PACIIUPSIOTCS, OITUMU3UPYIOTCS U 3aMe-
HAIOTCS. 3aBUCSIINE OT aJITOPUTMOB OOBEKTHI IPUAETCST TIEPEIUCHIBATD ITPU
KasK/I0M M3MeHeHun anroput™a. [109ToMy ajqropuTMbl, KOTOpbIe ¢ GOJIBITON
BEPOSTHOCTBIO OY/LyT UBMEHSITHCS, CIIEYET U30JMPOBATD.

[Tarrepus! mpoexkTupoBanust: moct (184), utepatop (302), ctpaterunsa (362),
wabnoHHbIl meTtog (373), nocetutens (379);

B cunvnas ceszannocmy. CUIBHO CBSI3aHHBIE MEXKLY COOOI KJIaCChl TPYIHO UC-
MTOJTH30BATh MTOPO3Hb, TAK KaK OHM 3aBUCAT APYT OT Apyra. CuybHasd CBA3aH-
HOCTb IIPUBOJUT K TIOSIBJIEHUIO MOHOJIUTHBIX CUCTEM, B KOTOPBIX HEJIb3sI HU
U3MEHHTD, HU YAAJIUTh KJaacc 6e3 3HaHus JeTajeil 1 MOANDUKAIUU APYTUX
kiraccoB. Takyio cuctemy Tpy/HO U3y4aTh, TIEPEHOCUTD HA IPyTHE MIaThOP-
MBI 1 COITPOBOXK/ATD.

Cuabast CBSI3aHHOCTD IIOBBIIIAET BEPOATHOCTD TOTO, HTO KJIaCC MOJKHO 6yz[eT
ITOBTOPHO MCITOJIb3OBATb CaM I10 cebe. HpI/I 9TOM U3YYE€HHUE, IIEPEHOC, MO,Z[I/I(I)I/I'
Kallida 1 COIIPOBOKIAECHUE CUCTEMbI HAMHOTO YIIPpOIIAIOTCAA. ﬂJIH MMOAAEPIKKHU
c1a00CBA3AHHBIX CUCTEM B MaTTEpHAX ITPOCKTUPOBAHUA IIPUMEHAIOTCA TaKHE
METO/bI, KaK a6CTpaKTHHe CBA3HU 1 p3.36I/IeHI/Ie Ha CJION.

[TatTepubl MpoeKTUPOBaHNA: abcTpakTHas dabpuka (113), moct (184), ue-
nouka obszaHHocTen (263), komanga (275), dacag (221), nocpegHuk (319),
Habnogatens (339);

B pacwupenue GYHKUUOHATLHOCIU 3a cuem nopocoenus nooxaaccos. Crieru-
ajmsanus oObeKTa IyTeM CO3[aHUs TOAKIACCA YaCTO OKa3bIBAETCsT HEIPO-
ctbiM e1oM. C KakIbIM HOBBIM MOKIACCOM CBSA3aHbI (PUKCUPOBAHHBIE U3-
NIEPKKU peann3anun (MHAIINATU3AIINAI, OYUCTKA U T. 11.). [l7d onpenenenns
HOJIKJIacca HeoOXOAUMO TaK K€ sICHO NPeACTaBIATh cebe yCTPOUCTBO PoO-
JUTENLCKOTO Kaacca. Hampumep, 3amMenienne oQHON omeparuyu MOXKeT I0-
TpeGoBaTh 3aMeIleHnsT U APYTUX. 3aMelleHre olepaiui MOKeT 0Ka3aThCs
HEOOXOIMMbIM JIJII TOTO, YTOOBI MOKHO OBLJIO BBI3BATH YHACJIEIOBAHHYIO
omnepario. Kpome TOro, HOPOsKIEHNE TIOAKIACCOB BEJAET K pa3pacTaHUIo KO-
JINYECTBA KJIACCOB, TOCKOJIbKY JaKe /IS Peau3aliii IIPOCTOr0 PaciiipeHust
HPUXOUTCS CO34ABATh HOBBIE IOKJIACCEL
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Kommosuiiust 00beKTOB U ieleTHpoBanue — riOKie albTepPHATHBbI HACIE0-
BAHMIO /IS KOMOMHUPOBAHUS TT0BeieHuid. [Ipuiosxkenuio MoxKHO 106ABUTD
HOBYIO (DYHKIIHOHAJIBHOCTD, MEHSISI CIOCOO KOMITO3UIINU OOBEKTOB, a He
OTIPEIeJIAs HOBBIE TTO/IKIACCHI YoKe MMeTonuxcs KiaaccoB. C 1pyToii CTOpOHSI,
UHTEHCUBHOE MCIIOIb30BAHNE KOMITO3UIIUU 00OBEKTOB MOKET YCJIOKHHUTD
nornManue koga. C IIOMOIIBI0 MHOTUX HIATTEPHOB IIPOEKTUPOBAHUS y/la-
eTcs MOCTPOUTD TaKoe PellleHue, T/ie ClIelMaln3alus JOCTUTaeTCs 3a cueT
oIpeIeJIeHUsT OIHOTO MOIKJIACCa M KOMOMHUPOBAHMSI €T0 9K3EMILISIPOB C yiKe
CYIIECTBYIONUMHU.

[Tarrepusr mpoexTupoBanus: mocT (184), uenouka obasaHHocTein (263), Kom-
noHoBwuk (196), nekopatop (209), Habnogatens (339), ctpaterus (362);

B neydobcmea npu usmenenuu Kiaccog. VIHOrma HyKHO MOANUGDUIMPOBATH
KJIACC, HO JIeJIaTh 9TO HeyoOHO. JloTycTiM, BaM HYsKeH HCXOAHBIN KO/, a OH
HeoCTyTIeH (Tak 0OCTOUT JIeJI0 C KOMMEPYECKUME OUOIMOTEKaMU KJIACCOB).
Wi smoboe uaMeHeHrne TsHeT 3a c000H MOAM(UKAIIMUT MHOMKECTBA CyIIle-
CTBYIOIIMX MOAKJIACCOB. Biaromapst marrepHaM IIPOEKTUPOBAHUST MOKHO
MOAUMUIIMPOBATH KJIACCHI U P TAKUX YCJIOBUSIX.

[Tarrepusr npoexkTupoBanus: agantep (171), nekopatop (209), nocetu-
Tenb (379).

[IpuBeeHHBIE TPUMEPDI IEMOHCTPUPYIOT TY THOKOCTH, KOTOPOI MOKHO 10OUTH-
s, NCTIOTh3Y S TTATTEPHBI TP TTPOEKTUPOBaHNY Tipuioskennii. Hackompko ata
ruGKOCTh HEOOXONMA, 3ABUCHT, KOHEYHO, OT 0COOEHHOCTEN BaIIlel TIPOTPAMMBI.
JlaBaiiTe MOCMOTPUM, KaKy0 POJIb UTPAIOT MATTEPHBI TPK pazpaboTKe MPUJIoKe-
HUIT, THCTPYMEHTAIbHBIX OMOINOTEK U KaPKAaCOB MIPUJIOKEHUI.

MNpwunoxeHuna

Ecomm BBI TpoeKkTHpYeTe MPUJIOKEHNS — HATIPUMEP, PEAKTOP TOKYMEHTOB NN
AJIEKTPOHHYIO TaOJHUILy, — TO HAMBBICIIUI TIPHOPUTET UMEIOT GHYMpeHHee TO-
BTOPHOE UCTIOJIb30BAHME, YI0OCTBO COMPOBOKAEHMS U paciiipsieMocTh. [TepBoe
MOJIpa3yMeBaeT, 4TO BbI HE MPOEKTUPYETE U He peasudyere GoJIbIie, 4eM Heob-
xoanMo. [ToBBICUTH cTeneHb BHYTPEHHETO MTOBTOPHOTO UCTI0JIb30BAHNS TIOMOTYT
MaTTEePHbI, YMEHBIIAOMINE YICa0 3aBucuMocTeil. OcabieHre CBI3aHHOCTH
YBEJMYMBAET BEPOSITHOCTD TOTO, YTO HEKOTOPBII KJIACC 0OBEKTOB CMOKET B3au-
MOJIECTBOBATH ¢ ApyruMu. Hampumep, ycTpaHsist 3aBUCUMOCTH OT KOHKPETHBIX
oTIepaIuii myTeM U30JTMPOBAHNS U UHKATICYJISIINY KaK/0I OMlePaIliy, BB yIIPO-
IaeTe 3a/[a4y MOBTOPHOTO UCITOJIb30BaHs JIIOOO Oneparuu B IPYroM KOHTEK-
cre. K Tomy e pe3ysbTaTy TPUBOJIUT yCTPaHEHHUE 3aBUCUMOCTEH OT aJITOPUTMA
U TIPEJICTaBJICHUSI.
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[TaTTepHbl MPOEKTUPOBAHUS TAKKE YIIPOIIAIOT COMPOBOK/ICHUE TIPUIIOKECHUS,
€CJIM MCTTOJTh30BATh UX JIJIT OTPaHUYEHUS TIaT(DOPMEHHBIX 3aBUCUMOCTEH 1 pa3-
Guenuns cucteMbl Ha ypoBHU. OHU CIIOCOOCTBYIOT U HAPAIUBAHUIO (DY HKIIHOHAIb-
HOCTH CUCTEMBI, TTOKa3bIBasI, KAK PACIIUPSTh NEPAPXUH KJIACCOB U KOT/A CIIEIyeT
MPUMEHSITh KOMITO3UITHI0 00bEKTOB. Y MEHbIIIEHUE CTENEHH CBSI3aHHOCTH TaKKe
YBEJIMUNBAECT BOBMOKHOCTD PAa3BUTHS CUCTEMBI. Paciimpenne Kiacca CTaHOBUTCS
MIPOIILE, CTU OH He 3aBUCUT OT MHOXKECTBA JIPYTHUX.

NHcTpymeHTanbHble 6UbnmMoTekn

YacTo npusoKeHne BKIKOUYAET KIACChl U3 OJHON WJIM HECKOJbKUX OMOIMOTEK
3apaHee OlpeeIeHHbIX KiIaccoB. Takue OMOIMOTEKN Ha3bIBAIOTCS UHCTPYMEH -
manvnvimu. VIHcTpyMeHTaIbHast GUGIHOTEKa — 9TO HAOOP B3aMMOCBSI3aHHBIX,
HOBTOPHO MCIIOJIb3YEMBIX KJIACCOB, CIIPOEKTHPOBAHHBIH C 11EJIBIO IPEI0CTABIICHUST
H0JIe3HOI (DYHKIIMOHATIBHOCTH 0011ero HasHadyeHus. [IprMepbl HHCTPYMeHTaIb-
HOI 6MbJIMoTeKr — HAOOP KOHTEHEPHBIX KJIACCOB JJIsI CITMCKOB, aCCOIUATHBHBIX
MAaCCHUBOB, CTEKOB U T. J1., OubInoTeKa MOTOKOBOro BBojga/BoiBoga B C++. Mu-
CTPYMEHTaJIbHbIE OUOJIMOTEKN HE OIPEAEISIOT KAaKONH-TO KOHKPETHBIN JAn3aiiH
HPUJIOKEHUs, a IPOCTO MPEAOCTABJISIOT CPEACTBA, YIIPOIIAIOIIIE peleHne
olpe/IeJIeHHbIX 3a/1a4 B MPHUJIOKEHUIX, TIO3BOJISIOT pa3paboTynKy He u300pe-
TaTh CTAHAAPTHYIO (DYHKIIMOHAIBHOCTh. TakuM 00pa3oM, B MHCTPYMEHTATbHbBIX
6ubIMOTEKAX YIIOP e/IAeTCst HA OBMOPHOM UCNOb308AHUU KOOA. DTO 0O BEKTHO-
OPUEHTUPOBAHHbBIE DKBUBAIEHTHI OUOJNOTEK MOATIPOrPAMM.

CymiecTByeT MHEHUeE, 4TO TIPOCKTUPOBATh MHCTPYMEHTANbHbIC OUOIMOTEKN
CJIOKHEE, YeM TIPUTIOKEHUS, TOCKOJIBbKY OUOIMOTEKH J0JKHBI UCTIOB30BAThCS BO
MHOTHUX IPUIOKeHUAX (MHave oHu Gecroiesnbl.) K Tomy ske aBTop 6ubanoTekn
He 3HaeT 3apaHee, Kakue crennduyeckue TpeboBaHusd OyAYT IPEIbABIATHCS
KOHKPETHBIMU NMPHUI0KeHUsAMU. [ToaTomMy eMy HeoOXoauMo uaberaTh JIOOBIX
MPE/ITONOKEHIIT W 3aBUCKMOCTEH, CIIOCOOHBIX OTPAaHUYUTH THOKOCTH OGUOJIO-
TeKU — a CJIeZI0BaTeNbHO, chepy ee MpuMeHeHns U 9(GhEeKTUBHOCTb.

KapKacbl npunoxeHnn

Kaprac — 310 HabOP B3aNMO/IEHCTBYIONIIX KJIACCOB, COCTABJISIIONINX TOBTOPHO
MCIIOJIb3YeMBIH IN3aiiH /1711 KOHKpeTHOro Kyaacca nporpamMm [Deu89, JFS8].
Hampumep, MOJKHO €O3/1aTh KapKac /Uil pa3paboTKu rpaduuecKux peaaKTo-
POB B pasHbIX 00J1acTsAX: prucoBaHuK, counnernnn Mmysbiku uian CAITP [VL9O0,
Joh92]. [Ipyroii kapkac MOKET CHENUATU3NPOBATHCS HAa CO3MAHUN KOMITUJISI-
TOPOB JIJI51 PAa3HBIX SI3BIKOB ITPOTPAMMUPOBAHUS U TesieBbIX MamuH [JMLI2].
Tpernii ynipocTuT OCTPOEHUE TPUIOKEHUH 1/ GUHAHCOBOTO MOJIETUPOBA-
nusa [BE93]. Kapkac MokHO azanTupoBaTh /s KOHKPETHOTO MTPUJIOKEHUS
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IIyTEM ITOPOKAECHUA CIIENIUAJIM3UPOBAHHBIX MMOJAKJJIACCOB OT BXO/JANINX B HETO
abCTPAaKTHBIX KJIACCOB.

Kapxkac guxryeT omnpenesneHHY0 apxXuTeKTypy npuiaokenus. OH ompenesser
001Iy10 CTPYKTYPY, €€ pasjesieHre Ha KIacchl U 00beKThI, KJIIoueBble 00s3aH-
HOCTHU TeX U JIPYIUX, METOAbI B3aUMOAEHCTBHUSA OOBEKTOB M KJIACCOB U IIOTOKH
yrpasJieHus. JlaHHbIe TapaMeTPhl TPOEKTUPOBAHUS 33JJAI0TCS KAPKACOM, a TIPO-
eKTUPOBIIUKHI WJIN Pa3pabOTYNKK IPUIOKEHUI MOTYT CKOHI[EHTPUPOBATHCS HA
crenuduke IpuaoKeHsa. B kapkace oTpakeHbI IPOEKTHBIE PELICHMS, 00IIIe
JUISL JAHHOM MpeaMeTHOM o6aacTy. AKIIEHT B KapKace JeIaeTcs Ha NOSMOPHOM
UCNONL308ANHUU OU3ATHA, A HE KOJIA, XOTS 00BIYHO OH BKJIIOYAET ¥ KOHKPETHBIE
ITOJIKJIACCHI, KOTOPbIE MOKHO ITPUMEHSTh HETTOCPE/ICTBEHHO.

[ToBTOpPHOE MCTIONMB30BaHNE HA JAHHOM YPOBHE 03HAUAET UHBEPCUIO KOHMPOJLS
MESKLY TIPUIIOKEHIEM U ITPOTPAMMHBIM OOeCIIeYeHUEM, JIEXKAIMM B €r0 OCHO-
Be. IIpu UCIIOIb30BaHUKM MHCTPYMEHTAIbHOM OUOINOTEKN (MJIH, €CJIU XOTUTE,
00BIYHON GUOIUOTEKH TIOAIPOrPAMM ) BbI IHIIETE OCHOBHON KO/ TIPUIIOKEHIS
U BBI3bIBAECTE M3 HETO KOJ, KOTOPBI IMJIAHUPYETE UCI0JIb30BATh TOBTOPHO.
[Ipu pabGote ¢ KapkacoM BbI, HAOOOPOT, TOBTOPHO UCIIOJIB3YETe OCHOBHON KOJ
U TIATIETE KO/, KOTOPBIN 01 BBI3BIBAET. BaM MPUXOIUTCS KOAUPOBATDH OTIePAITH
C TIpeJIoTIpe/Ie/ICHHBIMUA UMEHAMU U MTapaMeTpaMU BbI30BA, HO 3aTO YUCJIO TIPH-
HUMAaeMbIX BAMU TPOEKTHBIX PENEHUN COKPAIIAeTCs.

B pesysibrare He TOJIBKO YCKOPSIETCS TOCTPOEHUE TTPUIIOKEHUIT, HO U BCE PUJIO-
JKEHUS UMEIOT CXOXKYIO CTPYKTYPY. VX mrporiie compoBOKAaTh, M TOJIb30BATEISAM
OHWU IIPeJICTaBJISTIOTCs Gostee 3HakoMbiMu. C PYTOi CTOPOHBI, BBI B KAKOH-TO Mepe
JKepTByeTe cBOOOION TBOPYECTBA, TIOCKOJIBKY MHOTHE TIPOEKTHBIE PENIEHUST YIKe
TIPUHSTHI 32 BaC.

Ecsin npoeKkTupoBaTh MPUIOKEHUsT HEJETKO, MHCTPYMEHTalbHbie Oubanore-
KN — ellle CJIOoKHee, TO TPOeKTUPOBaHNe KapKacoB — 3aj7lada caMas TPyIHasd.
IIpoeKTUPOBIINK KapKaca PacCUMTHIBAET, YTO eAMHasd apXUTEKTypa Oyaer
HPUTOAHA JIsI BCeX IIPUIOKEHUI B JaHHOU npeamMeTHol obnactu. Jlioboe He-
3aBUCUMOE U3MeHeHNe AU3aiiHa KapKaca MPUBEET K yTpaTe ero TPenMyIIecTB,
ITOCKOJTbKY OCHOBHOW <«BKJIa/» KapKaca B IIPUJIOKEHNE — ITO OINpeessseMast
uM apxutekTypa. [ToaToMy KapKac 10JKeH ObITh MAKCUMAJIbHO THOKUM U pac-
TITAPSIEMBIM.

[TocKOIbKY MPUIOKEHUST TAK CUJIBHO 3aBUCST OT KapKaca, OHU 0COOEHHO dyB-
CTBUTEJBHBI K M3MeHeHUAM ero nHTepdeiicos. [lo Mepe ycmosxknenns kapkaca
MPUJIOKEHUS JTOJKHBI 9BOJIIOIMOHUPOBATH BMECTE ¢ HUM. B pesyJibrare cy-
IIECTBEHHO BO3pAcTaeT 3HaueHue CIaboil CBI3aHHOCTH, B TIPOTHBHOM CJIyYae
Masieiitee U3MeHeHe KapKaca MPUBE/IET K TeJI0H BOTHE MOIN(PUKATIIH.
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PaccMmoTpeHHbIe Bbliie TPo0JIeMbl TPOEKTUPOBAHUST KPUTUYHBI UMEHHO JIJIST
kapkacoB. Kapkac, B KOTOpOM OHU pelleHbl TyTeM MPUMEHEHUs TaTTEePHOB,
MOJKET Jiydiiie 00eCIeYnuTh BHICOKHIT YPOBEHD IPOCKTUPOBAHUST U TOBTOPHOTO
WCITOJIb30BaHUA KOJId, YeM TOT, T/ie ATTEePHBI He TPpUMeHAanch. B kapkacax,
MIPOIIE/IIINX TPOBEPKY BpeMeHeM, 0ObIYHO 3aIeiCTBOBAHO HECKOJIBKO Pa3HbIX
[IaTTEPHOB ITPOEKTUPOBaHMS. [IaTTEepHBI TOMOTAIOT a/JalITUPOBATD APXUTEKTYPY
KapKaca KO MHOTUM TIPHJIOKEHHSIM 6e3 TIOBTOPHOTO ITPOECKTUPOBAHMS.

JlomoIHUTeIbHOE TIPEUMYILECTBO IPOSBIISETCS IPU JOKYMEHTUPOBAHUU KapKaca
C YKa3aHWEeM TeX MaTTEePHOB, KOTOPBIe B HeM ncmob3oBanbl [BJ94]. Tot, kTo
3HAET IIATTEPHDL, CIIOCOOEH ObICTPee pa3obpaThCs B TOHKOCTSX Kapkaca. Ho gaxke
He paboTarolue ¢ TaTTePHAMU YBU/AT MX IPEUMYIIECTBA, TOCKOJIbKY MaTTePHbI
HOMOTaloT YA00HO CTPYKTYPUPOBATh JOKYMEHTAIIMIO 110 KapKacy. [ToBblienne
KavyecTBa JOKYMEHTHPOBAHUS BasKHO JJIsT TIOOBIX TIPOIrPAMMHBIX IPOAYKTOB, HO
JIIst KAPKACOB 9TOT aclleKT BakeH B/ABOIHE. /[t ocBoeHUst pabOThI ¢ KapKacaMu
HAJI0 TIOTPATUTh HEMAJIO YCUJIMH, M TOJIHKO IIOCJIE TOTO OHU HAYHYT HPUHOCUTD
peasibHyIo 110J1b3Y. [IaTTepHbl MOI'YT CYIIECTBEHHO YIIPOCTUTD 337124y, SIBHO BbI-
JIeJIsist KJIIoYeBble 9/IeMEHThI in3aiiHa KapKaca.

HOCKOJIbe MEXAY IMaTTepHaAMU U KapKacaMi MHOTO o6mer0, YaCTO BOSHHUKAECT
BOIIPOC, B YEM JK€ PA3JINYUAg MEKAY HUMU 1 €CTh JI1 OHN BOO6HIe. Tax BOT, Cy-
IECTBYIOT TP OCHOBHbIX PAa3JIMYUA:

B nammephol npoexmuposanus 6oiee abcmpaxmiol, uem Kapracol. B kox Mo-
ryT ObITh BKJIOYEHBI IeJIble KapKachl, HO TOJBKO OTAEJIbHbBIE BONLOUCHUS
narTepHoB. Kapkachl MOKHO IUCATh HA PA3HBIX SI3BIKAX IPOTPAMMUPOBA-
HUS ¥ He TOJIbKO M3y4YaTh, HO ¥ HEMOCPEACTBEHHO MCIIONHATH U MTOBTOPHO
UCII0/Ib30BaTh. B IPOTUBOIOIOKHOCTD HTOMY MATTEPHbI IPOEKTHPOBAHMSI,
OIMCaHHbIE B JAHHON KHUTE, HeOOXOANMO Pealn30BbIBaTh BCAKWIA pas, KOT-
Jla B HUX BO3HMKAaeT HeoOXOAMMOCTh. IlarrepHbl 0OBSCHAIOT HAMEPeHUs:
IPOEKTUPOBINUKA, CUIbHbIE U CJa0ble CTOPOHBL, a TAK/KE MOCIEACTBHUS Bbl-
OpaHHOro Au3alina;

B Kax apxumexkmypHble dleMeHmol, NammepHvl NPOEKMUPOBAHUSL Melbye, YeM
Kapxacwvl. TUNMYHBII KapKac COAEPKUT HECKOJIBbKO marrepHoB. OOpaTHOE
yTBepXKAeHIE HEBEPHO;

B nammepHvl NPOEKMUPOBAHUS. MeHee CReUUANU3Uposansl, uem xapxacol. Kap-
Kac BCErja CO3JaeTcs /Il KOHKPETHOH mpeameTnoil obmactu. B mpuniune
KapKac TpamIecKoro peJakTopa MOKHO MCIOJIh30BATh /IS MOAENNPOBA-
HUs paboThl (habPUKH, HO €r0 HUKOIJIA He CIIyTaelllb ¢ KapKacoM, IIpeHa3Ha-
YEHHBIM CIIENUAJIBHO TSI MoJleTnpoBanus. HampoTuB, BKIOUeHHbIE B HAIII
KaTajior MaTTepPHbl MOTYT UCIOJIb30BATHCS B TIPUIIOKEHUSIX TOYTH JIIOOOTO



52 [naBa 1. BBefeHne B naTTepHbl NPOEKTMPOBaHMSA

Buzia. XoTsi, 6e3yCI0BHO, CYIIECTBYIOT U GoJiee CIeNUaTu3upPOBAHHbBIE TTAT-
TepHBI (CKakeM, TATTEPHBI 7S paclpe/ieJIeHHBIX CUCTEM WJIN HapaJljesb-
HOTO MPOTPAMMHUPOBAHMS), HO JIa)ke OHU He JAUKTYIOT BHIOOP apXUTEKTYPbI
[IPUJIOKEHUS B TOH JKe Mepe, UTO U KapKachl.

Kapkacbl BcTpeyaioTcst Bce yaliie, a UX poJib B pa3paboTke pacrteT. VIMeHHO
C ¥X TIOMOII[BI0 00BEKTHO-OPHUEHTHPOBAHHBIE CUCTEMBI MOKHO MCIIOJIb30BAThH
MOBTOPHO B MaKCHMAaJIbHOIT cTenenn. KpymnHbie 06beKTHO-OPHEHTHPOBAHHbBIE
MPUJIOKEHUS B KOHEYHOM UTOTE CTPOSITCS U3 KAPKACOB, B3AMMO/IENCTBYIONUX
JIPYT C IPYTOM Ha Pa3HbIX YPOBHAX. /[M3aiiH 1 KO MPUIIOKEHUS B 3HAYUTEIb-
HOHW Mepe OmpefiesIIioTesl TeMU KapKacaMy, KOTOpbIe TPUMEHSINCDH TIPU €TOo
CO3/IaHNN.

1.7. KAK BbIBUPATD MATTEPH MPOEKTUPOBAHWA

Ecsi yuects, 4To KaTajor copepxkut 6osee 20 maTrepHOB, BBIOPATH MATTEPH,
JLydllle BCeTo MOAXO/SIIH JJIsl pellieHus] KOHKPEeTHOM 3a/1aui IPOEKTUPOBAHNS,
Gynet Henpocto. Huske mpectaBieHbl HEKOTOPBIE TTOXO/bI K BHIOOPY TOIXO-
JISIIIETO NaTTepHa:

B nodymaiime, Kax nammephsl peuaiom npoodiemvl npoexmuposanus. B pasme-
Jsie 1.6 06cyskmaeTcst To, Kak € TIOMOIIBIO TTATTEPHOB HAWTH TTOXOASIIIE 00b-
€KTBbI, ONPe/IETUTh HY>KHYIO CTEIeHb UX JeTAJIN3aINH, CIIeIUPUIIIPOBATH UX
uHTepdencol. 31ech ke TOBOPUTCS U O HEKOTOPBIX UHBIX MOIX0/IaX K pelire-
HUIO 33/1a4 C TOMOIIBIO TTATTEPHOB;

B npoaucmaiime pasoenvl Kamaiozd, ONUCHLIBAIWUe HA3HAYEHUEe NATNMEPHOE.
B pasmene 1.4 (c. 24) mepeuncieHbl Ha3HAUEHUST BCEX IPEICTABICHHBIX
narreproB. O3HAKOMbTECH C HA3HAYEHMEM KasKI0TO TIATTEpHA, KoT/a Oyiere
HCKATh TOT, YTO B HAMOOJIbINEH CTEleHN OTHOCUTCS K Bareit mpobieme. Uto-
OBI Cy3UTH MTOKCK, BOCTIOIb3yiiTech cxemoil B Tabuiie 1.1 (c. 28);

B usyuume e63aumocessu nammeprnog. Ha puc. 1.1 (c. 30) rpacdudecku uso-
OGpaskeHbl COOTHOIIIEHUST MESK/LY PA3TMIHBIMU TATTEPHAMU TPOEKTUPOBAHMS.
Jlannas ungopmaius MOMOKeT BaM HAUTH HYKHBIN TTATTEPH WA TPYIITY
MATTEPHOB;

B npoananusupyime nammephol co cxoouvimu ueasmu. Karamaor (c. 108) co-
CTOUT U3 TPeX YacTeil: MOPOKAAIONINE MATTEPHDI, CTPYKTYPHBIE TTATTEPHDI
U TIaTTePHbI oBefeHns. Kaskaas yacTh HAUMHAETCsl CO BCTYIUTENbHBIX 3a-
MeuYaHUil 0 MATTEPHAX COOTBETCTBYIOIIETO BU/IA U 3aKAHUMBAETCS PA3JIEJIOM,
TJle OHU CPABHUBAIOTCS JIPYT C APYTOM. JTU Pa3/IeIbl TO3BOJISIOT JIydlITe T0-
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HATH CXO/CTBA U PA3/INYUA MEKAY TAaTTEPHAMU, UMEIOIMMU ITOXOKEE Ha-
3HadeHume;

B pasbepumect 6 NPUUUNAX, BbI3LIBAIOWUX NEPenpoeKmuposanue. Barasauure
Ha IlepedyeHb IIpUYMrH, IIPpUBECHHbIN BbIIIE, 1 IIPOBEPLTE, HET JIM B HEM Ba-
el mpo6ieMbl. 3areM 00paTUTECh K OMUCAHUSIM TTATTEPHOB, TIOMOTAIOIIMM
YCTPAHUTD 9Ty MIPUYIHY;

B nocmompume, KaKue acnexmul 8auiezo OU3AUHA Mozym usmerumocsi. Takoi
IIO/IX0/ MPOTUBOIIOJIOKEH aHaJIN3y MIPUYNH, BbI3BABIINX HE‘O6XOIII/IMOCTB
[EePENPOEKTHPOBaHst. BMeCTO TOro 4TO6BI yMaTh, 4TO MOTJIO OBI 3acma-
6uMb U3MEHUTD JU3ANH, OyMaiiTe O TOM, YTO ObI BaM XOTEJIOCH UMemb 603-
MOJNCHOCT® NBMEHSITH O€3 TepPeNPOeKTHPOBAHNST. AKIIEHT 3/1eCh /IeJIaeTCsT Ha
UHKANCYIAUUU KOHUENYUU, NOOBEPICEHHDIX USMEHEHUSIM — OCHOBHOI TeMe
MHOTHX TTaTTepHOB. B TabJ1. 1.2 mepednciennr Te aceKThl [r3aiiHa, KOTOpblie
pa3Hbie MMaTTEPpHbI IMO3BOJIAIOT MO/II/I(l)I/ILII/IpOBaTb HEe3aBNCUMO, IITO6BI BbI
MOTJIY U3MEHSITh UX 0€3 TepernpoeKTHPOBAHMS.

Ta6nuua 1.2. AcnekTbl JM3aliHa, KOTOPbIE MOTYT U3MEHATLCA NPY MPUMEHEHN
naTTepHOB NPOEKTMPOBAHUA

Martepn
Ha3HaueHne lepemeHHble acnekTbl
NpoeKTUPOBaHNSA
Mopoxpatowme AbcTpakTHaa dabpuka (113) (emeiicTBa nopoxgaembix 06beKTOB
MaTTepHbl B
OpuHouka (157) EnnHCTBeHHbII 3K3emMnnAp Knacca
Mpototun (146) Knacc, Ha ocHoBe KoTOporo co3aaetca 06bekT
Crpoutens (124) (nocob co3aaHns COCTaBHOMO 00bEKTa
(Oabpuunblit metop (135) Moaknacc co3aBaemoro 06bekTa
(TpyKTypHble Apantep (171) WnTepdeiic K o6bekTy
MaTTepHbI
[Jlekopatop (209) 06:3aHHOCTN 06beKTa 6e3 nopoXkaeHna noa-
Knacca
3amectutens (246) (nocob noctyna K 06beKTY, ero MecTononoxeHue
KomnoxoBLuk (196) (TpyKTypa 1 cocTaB 0bbekTa
Mocr (184) Peanusauus o6bekTa
Mpucnocobneney (231) 3atpathbl Ha XpaHeHue 06bEKTOB
Oacap (221) VnTepdeiic K noacucteme
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Ta6nuua 1.2 (okoHuYaHue)

MartepH
Ha3HaueHue lepemeHHble acnekTbl
NpoeKTMPOBaHNA
MattepHbl noBefenua | Wutepnpetatop (287) [pammatuka 1 MHTepnpeTayna A3bika

Wrepatop (302) (noco6 nepebopa 3nemeHTOB arperara

Komanpa (275) Bpema 1 cnoco6 BbINONHeHNA 3anpoca

Habniopatens (339) MHOXecTBO 06BEKTOB, 3aBUCALLIX OT APYroro
00beKTa; Cnocod, KOTOPbIM 3aBUCHMble 06 BEKTHI
MOAAEPXKMBAIOT cebA B aKTyaNbHOM COCTOAHNN

Mocetutens (379) OnepaLm, KoTopble MOTYT NPUMEHATLCA K 001b-
eKTy Unn 06beKTaM, He MeHAs Knacca

MocpenHuk (319) B3aumopeiictBytoLyne 06beKTbI 11 MeXaHN3m
WX COBMECTHO paboTbl

CocToqnue (352) CocTosAHMe 06beKTA

Crpaterus (362) Anroputm

Xpanurenb (330) 3aKpbITaa MHPOPMALNA, XpaHALLAACA BHE 00b-

€KTa, N BpemaA ee COXpaHeHuA

Llenouka obs3aHHoCTel (263)

06beKT, BbINOAHALLMI 3anpoC

[Lla6noHHblii meTop, (373)

Lllarn anroputma

1.8. KAK T1011b30BATbCA MATTEPHOM NPOEKTUPOBAHWA

JlomycTum, Bl BBIOpaJIV TATTEPH IPOoeKTHUpoBaHus. Kak Termepb UM MoJib30-
BaThcsa? Huske onmcana nmocsieloBaTebHOCTD IEHCTBHI, KOTOPast TOMOKET BaM
a(hdhexTMBHO MPUMEHUTD TTATTEPH:

1. IIpouumaiime onucanue nammepna, ¥mooOvl NOIYUUMD 0 HEM 001ee NPedcmas-
nenue. Ocoboe BHIMaHUe o6paTnTe Ha pas/esbl «[IpumeHrnMocThb> 1 «Pesyiib-
TaThl» — yOEANTECh, YTO BLIOPAHHBIN BAMU MATTEPH JIEHCTBUTENBHO TTOIXOIUT
JUTST ETIeH s BaluX 3a/1a4.

2. Bepnumeco nasao u usyuume pasoenvt «Cmpyxmypas, «Yuacmuuxu» u «Om-
nowenusi». Y 6eJutech, 4To Bbl IOHUMAETE YIOMUHAEMbIE B TATTEPHE KJIACChl
1 OOBEKTBI ¥ TO, KaK OHWM B3AUMOJIEHCTBYIOT JAPYT C IPYTOM.
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3. IIpocmompume pasden <IIpumep xoda» ¢ KOHKpeMHbIM NPUMEPOM NPUMEHE-
HUst nammepHa 6 npoepamme. VIayuenue Koja IOMOKET TMOHSITh, KAK HYKHO
Pea30BbIBATH MATTEPH.

4. Bwibepume 015 yuacmuukog nammepna nooxoosuue umena. Vimena ydact-
HUKOB HaTTepHa 0OBIYHO CJUIITKOM aOCTPAKTHBI, YTOOBI BCTABJISATH MX HETIO-
CPeJCTBEHHO B KO TeM He MeHee ObIBaeT M0JIe3HO BKIIOUNTh UMS y9aCTHUKA
KaK COCTaBHYIO YaCTh NUMEHH, UCIIOIb3YEMOTO B IIporpamMme. ITo caeaeT haxT
[pUMeHeHNs aTTepHa 6oJiee OUeBUIHBIM B peasinsaiun. Hampumep, ecoiu bt
MOJIb3YETECh ITATTEPHOM CTPATErns B aITOPUTME Pa3MEIeHUsT TEKCTaA, TO KJrac-
cbl MOI/IM OBl HAa3bIBATHC SimplelayoutStrategy uiau TeXLayoutStrategy.

5. Onpedenume xaaccor. O6bsiBUTE MX MHTEPQENCHI, yCTAHOBUTE OTHOIIEHUS
HACJIeJOBAHUS U ONPEIeIUTe IepeMeHHbIe SK3eMILIAPa, PEACTABIISIONIIE
JaHHble 00bEKTa U CCHLIKU Ha APyTrHe 0ObEeKThL. BRIABUTE B CBOEM MPUIIOKE-
HUM KJIACCHI, Ha KOTOPBIE IATTEPH OKA3BIBAET BIUSHUE, U COOTBETCTBYIOITIM
06pa3oM MOAUMPUITPYHTE UX.

6. Onpederume umena onepayuil, BCMPeUAIOUUXCs 8 nammepme. 30eCh, KaK
U B IPEIBIIYIIEM CIydae, iMeHa OOBIYHO 3aBUCAT OT MPUJIOKEHUsT. PyKoBOjI-
CTBYHTECH TeMU (DYHKITUAMU 1 B3AMMO/IEHCTBISIME, KOTOPbIE ACCOIIUUPOBAHBI
¢ Kax10i omepanueii. Kpome toro, 6yabTe 1mMocjae10BaTeNbHbI IPH BBIOOPE
umen. Hanpumep, 1ist 0603HaueHnst (habOpUUHOTO METO/Ia MOKHO OBLIO ObI
BCIOJIY UCII0JIb30BaTh peukc Create-.

7. Peanusyiime onepayuu, Komopwle 8binoIHsI0M 003AHHOCIMU U 00eCneuusaiom
e3aumodeiicmeusi, onpedenentoie ¢ nammepre. COBETHI O TOM, KaK 3TO JIydIIie
c/iesIaTh, BBI HalijieTe B pasjene «Peammsaruss. [Ipuronnres n pasnen «I1pn-
Mep KOzias.

Bce Bhllieckazannoe — He 0oJjiee uem PEKOMEH ATV N. Co BPEMEHEM Bbl BI)Ipa60'
Taere cCoOCTBEHHbII IIOIXO K pa60Te C IIaTTepHaMU IIPOEKTUPOBAHMA.

Hukakoe 00cysk/1eHNe IIPUMEHEHH TTaTTEPHOB TPOEKTUPOBAHUSA HEJIb3sT CUU-
TaTh MOJIHBIM, €CJIM HE CKa3aTh O TOM, KaK #e Hado UX IIPUMEHATD. IlaTTepHbl He
JIOJKHBI TPUMEHSIThCst 6e3 pazbopa. Hepenko 3a THOKOCTD 1 TIPOCTOTY U3MEHe-
HUSl, KOTOPbIE JIAI0T MaTTEPHBI, TPUXOJIUTCS IIATUTD YCIOKHEHUEM In3aiiHa U/
WJIN yXy/IIeHeM TPOM3BOANTEBHOCTH. IaTTepH MPOEKTUPOBAHKS CTOUT IPU-
MEHSITh, TOJILKO KOT/a IOIOJTHUTEIbHASA THOKOCTD A€HCTBUTEIbHO HEOOXOAMMA.
B o1eHKe JOCTOMHCTB 1 HEJIOCTATKOB MaTTepHa GOJIBIIYIO TIOMOIIb MOTYT OKa3aTh
pa3zaesibl KaTaJjora «PeSy]IbTaTbD).
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MPAKTUYECKNU NMPUMEP:
NMPOEKTUPOBAHMUE
PEOAKTOPA AOKYMEHTOB

B mannoii rmaBe paccmaTpuBaeTcsd MpuMeHeHNe TTATTEPHOB Ha ITPpUMepe Mpo-
eKTUPOBAHWSA BU3YAJTBHOTO PEaKTOpa JOKYMEHTOB Lexi!, mocTpoeHHOTO M0
MIPUHITUAITY «4TO BUAMIIG, TO U moyydaeinb> (WYSIWYG). Bor yBuaure, kak
C TIOMOIIIBIO TIATTEPHOB PEMIAIOTCS MPOOIEMbI TPOEKTHPOBAHUS, XapaKTePHBIE
s Lexi m anamornyHbIX TpuiIokeHnii. K KOHIY 9TOI I71aBbl y Bac MOSBUTCS
MPAKTUIECKUI OMBIT UCIIOJIb30BAHUS BOCHBMU ITATTEPHOB.

Ha puc. 2.1 uzobpaxken nosab3oBaTeabckuil nurepdeiic pegakropa Lexi.
WYSIWY G-nipejictaBiienne JOKyMeHTa 3aHUMAET OOJIBIIYO MTPSIMOYTOJbHYIO
006J1acTb B IIeHTpe. B I0KyMeHTe MOTYT IIPOM3BOJIBHO COYETATHCS TEKCT 1 Tpaduka
¢ IPUMEeHEHNEM Pa3HbIX CTUIIEel (hopMaTrpoBanus. Bokpyr fjoKyMeHTa — MpH-
BBIUHBIE BBITIAJIAIONINE MEHIO U TIOJIOCHI TPOKPYTKH, a TAK)KE 3HAYKU C HOMEePaMK
TS TIepexo/ia Ha Hy KHYIO CTPAaHUILY TIOKYMEHTA.

2.1. 3AJAYY TIPOEKTPOBAHNA

Paccmotpum cemb 3aad, XxapaKTepHBIX A7 An3aitHa Lexi.

® Crpykrypa A0KyMeHTa. BoiGOp BHYTPEHHErO MPEACTABICHNs JOKYMEHTa
OTpaskaeTcsl MPAKTUYECKU Ha BCeX aclekTax ausaiina. Jlias pemaktupo-
BaHusi, (hOPMATUPOBAHUsI, OTOOPAKEHUST M aHAIM3A TEKCTa HEOOXOAUMO

U uzaiin Lexi ocHoBan Ha niporpamMme Doc — TEKCTOBOM peakTope, pazpaborannom Kab-
nepom [CL92].
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3anayv NpoekTnpoBaHus

File Edit

“Align left
Center
Align right

L/ Justify

' Roman
Boldface
ftadic

Typewriter

Sans serif

[

UE
G n U 'isu.te 4: A gratuitous ideaw drawing

text {kanjii and kana characters) we create Charactd
that use the 16 -bit JIS - encoded “'k14™ font.

Mixing text and graphics

e can put ary glyph inside a cornposite glyph; thy

the internal representation of the TextWiew. The deaw
operation {which is not shown) sinply calls deaw on the
TEEox.

The code that builds a TextWiew is sirnilar to the
original draw code, except that instead of calling
functions to deaw the characters, we build objects
that will deaw themselves whenever necessary. Using
objects solwves the redraw problem because only those
objects that lie within the darnaged region will get
draw calls. The programarner does not bave to write the
code that decides what objects to redraw-that code is
in the toolkit {in this exarople, in the implementation
of the Box draw operation). Indeed, the glyph-based
implementation of TextWiew is even sinpler than the
original code because the programrne: need only declare
wher objects be wants-he does not need to specify dow
the objects should interact.

Multiple fonts

Because we built TextWiew with glyvphs, we can easily
extend it to add functionality that roight otherwise be
difficult to iroplernent. For exarnple, Figure 4‘Lshnws
a screen durnp of a version of TextWiew that displays
EUC-encoded Japanese text. Adding this feature to a
textview suchas the Athena Text Widget would zequire
a cornplete vewrite, Here we ondy add two lines of code,
Figuee .'ifhows the change.

Character glyphs take an optional second constructoy
pararneter that specifies the font to use when drawding.
For ASCII-encoded text we create Characters that use
the &-bit ASCII-encoded “al4™ font; for JIS-encoded

2.9

29

it is

code that builds the view.

A Stencil is 2 glyph that displays a bitroap , an HRU
deaws 2 horizontal line, and VGlue represents wertid
blank space. The constructor pararneters for Rule a

. Figure 'F'*ihnws the rowodif;

while {{c
if

+ )
+

¢ ==
line = new LBBox({);
else if (!isascii{c)) {
line->append{
new Character(

tojis{c, getc{file)), kid

)
¥
else {
line->append

new Character{c,

b

= getc(file)) != EOF) {
wty |

ald)

Figure 5: Modified TextView thatdisplays Japanese u
<

Q]

B

B8 H2BABIEnE

Puc. 2.1. MNonb3oBatenbckuii uHTepdenc Lexi
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YMETbh TepedrpaTh COCTABISIONIIE 3TOTO TpeacTaBienns. Criocod opraHu-
3a1uy THOOPMAITUU UTPAeT PEIaoNLyIo POJIb IPH JaJbHeHIIeM MPOeKTH-
POBaHUMU.

m dopmarupoBanue. Kak B Lexi opranusoBano pazmeliienue Tekcta u rpapu-
KU B BHJE psijia KOJOHOK? Kakie 0ObeKThl OTBEYAIOT 32 PEaIM3aIiio pPas-
JIMYHBIX TOJUTHUK hopMaTnpoBanusi? Kak aTu IOJUTHKY B3aUMO/IEHCTBYIOT
C BHYTPEHHUM IPEJ/ICTABJIECHUEM JJIOKYMEHTA?

m Coszpnanue npuBiekaTelbHOro HHTEpdeiica morp3oBares. B coctas 1moJb-
3oBaresbCcKkoro nuTepdeiica Lexi BXOAAT TOMOCH TPOKPYTKH, pAMKH U A-
(hbexTBI TEHM y BBITIAIAIOMIX MEHIO. BIIOTHE BEPOSATHO, YTO 3TH YKPATIECHUS
OyyT UBMEHSThCST 110 Mepe passuTus uHrepdeiica Lexi. [Toatomy BaskHO
UMETHh BO3MOKHOCTD JIETKO JOOABJISATH U YAAISATH I€MEHTBI O(OPMIIEHS,
He 3aTparuBast IPUJIOKeHHeE.

B Iloanep:kka pasHbIX craHAapToB OOpMIeHUs mporpaMmbl. Lexi joJi-
JKeH 6e3 cepbe3HOol MOAn(UKAIINK aIalTUPOBATHCSI K CTaHAapTaM 0(hopM-
JIEHUST TIPOTPaMM, HaripuMmep, Takum Kak Motif niau Presentation Manager

(PM).

m Iloanep:KKa OKOHHBIX CHCTEM. B pasHbIX OKOHHBIX CHCTEMaX OObIYHO HC-
MTOJTB3YIOTCSI pa3Hble CTaHAAPThI oOpPMIEHUS U moBenenus. Jmsaitn Lexi
JIOJIZKEH 110 BO3MOKHOCTH ObITh HE3aBUCUMbIM OT OKOHHOI CHCTEMBI.

® Omnepaiyu nosp3oBaresi. [lob3oBaTenn yrpasisior paboroil Lexi ¢ 1o-
MOIIbIO 3JIEMEHTOB HHTepq)efICEl, B TOM 4HCJi€ KHOIIOK U1 BbITIaJaION[NX MEHIO.
DyHKIMOHAIBHOCTD, KOTOPast BbI3bIBaeTCs U3 nHTEepdeiica, pazbpocaHa 1mo
MHOTUM 0OBbeKTaM mporpammbl. [Ipo6iema B ToM, 4T0ObI pazpaboTaTh eu-
HOOOPA3HbIN MEXaHU3M [IJisi 0OpAIeHUsT K TAKUM (DYHKIIUSIM 1 OTMEHBI yiKe
BbIITOJTHEHHBIX OHepaHHﬁ.

= IIpoBepka nmpaBomucaHusi U paccraHoOBKa nepeHocoB. Ilomnepskka B Lexi
TaKUX aHAJIMTUYECKUX OTEPAIIN, KaK TIPOBEPKA ITPABOIMCAHMS U OTIpejieie-
HUE MECT PACCTAHOBKHU TIepeHOCcoB. Kak cBecT K MUHMMYMY YHCJIO KJIACCOB,
KOTOpBIE MTPUIETCS MOAM(DUIIMPOBATH IPU 0OABJIEHNN HOBOH aHAINTHYE-
CKOI1 onieparum?

Huzke o6cyskmar0TCsl yKa3aHHble TTPOOJIeMbl TPOeKTHPOBaHusL. [IJIst Kaskaoit ns
HUX OIPEAeSIOTCS HEKOTOPBIE IEJIM U OTPaHUYeHIs Ha CIIOCOObI UX TOCTHKE-
Hust. TIpeskie yem mpeiarath pereHre, Mbl OAPOOGHO OCTAHOBMMCS HA HEJISIX
u orpannvenusx. Ha mpumepe mpo0ieMbl U ee peleHust IeMOHCTPUPYETCS TIPH-
MEHEHHE OIHOTO WJIM HECKOJbKKMX MAaTTePHOB TpoekTupoBanus. OOCyxkaeHe
Kask/101 TIPOGJIEMBI 3aBEPIIAETCST KPATKOM XapaKTEPUCTUKO MaTTepHa.



2.2. CTpyKTypa [OKYMEHTa 59

2.2. CTPYKTYPA OKYMEHTA

Jlokymenm — 5T0 BCETo JIUIIb OPTaHN30BAHHOE HEKOTOPBIM CIIOCOOOM MHOKECTBO
6a30BbIX TpaUUECKUX HIIEMEHTOB: CHMBOJIOB, JIMHUIN, MHOTOYTOJIBHUKOB ¥ JIPYTHX
reoMerpuyeckux puryp. B coBoKynmHOCTH OHM 0Opa3yIoT MOJIHYI0 WH(DOPMAIIUIO
0 cojiepXKaHnM JIoKyMeHTa. [ Bce e co3maresb JOKYMEHTa YacTo TIPe/ICTaBIsgeT
cebe 9TH DJIEMEHTBI He B rpahnuecKoM BHJIE, & B TEPMUHAX (DHBMIECKON CTPYKTYPbI
JIOKYMEHTa — CTPOK, KOJIOHOK, PUCYHKOB, TabJIMIL U JIPYTUX TOACTPYKTYpL. DTn
HOJCTPYKTYPBI, B CBOIO OUEPE/Ib, COCTABJIEHBI 13 00JIee MEJIKKX 1 T. /I,

[ToabsoBaTenbckuii muTepdeiic Lexi qoKeH M03BOIATH 0Jb30BaTEIIM pabo-
TaTh C TAKUMMU MOJICTPYKTYypaMu Hanipamyio. Harpumep, 1oJsib3oBatestio ciaeayer
[Pe0CTaBUTh BO3MOKHOCTH, KOTOPbIE TIO3BOJISIT eMY 00paIaThCst € [uarpaMMoit
KaK ¢ HeJle/IMMOI eJuHuIel, a He KaK ¢ HaOOPOM OTAEIbHbBIX IPa(pUUeCcKUX IIpu-
MUTHBOB; ¢ TabJIHUIIEN — KaK C e[MHBIM I[eJIBIM, 8 He KaK C HeCTPYKTYPUPOBAHHBIM
XPaHUJINIIEM TeKCTa ¥ TpaUKU. ITO /leaeT UHTePdeic MPOCTHIM U MHTYUTHBHO
MOHATHBIM. UTOOBI peanuszainug Lexi obJrajiajia aHaJIOTHYHBIMU CBOHCTBAMU, Mbl
BbIOEPEM BHYTPEHHEE MTPEICTABIICHIE, COOTBETCTBYOIEE (DU3UIECKOI CTPYKTYpe
JIOKYMEHTA.

B yactHOCTH, BHYTpEHHEe TIPe/ICTaBJIeHNE JOJIKHO MOIePKUBATH:

B orciexkuBaHue (PU3MYECKON CTPYKTYPhI JOKYMEHTa, TO €CTh pasdueHne TeK-
cTa v TpaMKU Ha CTPOKU, KOJIOHKH, TAOJIUIIBI 1 T. II.;

B TreHepupOBaHUE BU3YaJbHOIO IIPEACTABIEHN IOKYMEHTA;

B yCTaHOBJIEHHE COOTBETCTBUA MEK/y IIO3UIMAMUI 9KpaHa 1 9JIEMEHTaMU BHY -
TPEHHETO NPeEACTaBJICHUA. ITO TO3BOJIUT OIIPpEAE/INTDb, 4YTO NMEET B BUY
I1O0JIb30BaTeJIb, BbI6I/Ip3.H HeKOTOprfI QJIEMEHT BU3YAJIbHOTI'O IIPE/ICTaBJIEHH .

Kpowme mieneii, Takske nmetoTcd u orpaanderud. Bo-mepBoiX, TeKCT U Tpaduky
CJIelyeT TPaKTOBaTh eAnHO0OpasHo. VIHTepdeiic MpUIoKeHuUs I0JKEH TO3BOJISITh
cBOGOIHO pa3MelnaTh TEKCT BHYTPb rpaduku u Haobopot. He ciemyer cunrarh
rpauKy YaCTHBIM CIyYaeM TEKCTa WU TEeKCT — YaCTHBIM CIydaeM Tpaduk,
MOCKOJIBKY 9TO B KOHEYHOM UTOTE MPUBEIET K MOSBJCHIIO N30BITOUHBIX MeXa-
HU3MOB (hopMaTHpPOBaHUs U MaHUIyIupoBatust. OxHOro Habopa MEXaHU3MOB
JOJKHO OBITH IOCTaTOYHO U JIJIST TEKCTA, U JIJIsT TPaUKH.

! ABTOPBI 4AaCTO PACCMATPUBAIOT JIOKYMEHTBI U B TEPMUHAX WX JI02UUECKOU CTPYKTYPbI: TTPe/I-

JIOJKEHWH, ab3alleB, Pas3/iesioB, TOPA3/EJIOB U IiaB. UToObI He yCIOKHATH TTPUMED, MBI HE
Gy/1eM SIBHO XPaHUTb BO BHYTPEHHEM IIPEICTABICHIY HH(DOPMAIIUIO O JIOTUYECKOU CTPYKTY-
pe. Ho To npoexTHOE petiierine, KOTOPOE MbI OITHIIIEM, BITOJIHE TIPUTOIHO JIJIsT TTPEICTABIEHIIS
U TaKo# nHgopmarum.
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Bo-BTopbIX, B Halllell peaausaliii He MOKeT OBbITh Pa3IiMYuii BO BHYTPEHHEM
MPeCTaBICHUN OTIEJBHOTO dJIEMEHTA U TPYTIbI asieMenToB. Eciu Lexi Oymer
OJIMHAKOBO PaboTaTh € MPOCTBIMK ¥ COCTABHBIMU 3JIEMEHTAMH, 3TO TIO3BOJIUT
€o3/1aBaTh JOKYMEHTBI CO CTPYKTYPOIl Jt000i caoskHocTu. Harpumep, necsi-
THIM DJIEMEHTOM B CTPOKE BTOPOU KOJOHKH MOKET OBITh KaK OJIMH CUMBOJI, TaK
1 CJIO’KHO YCTPOEHHAS uarpaMmMa co MHOTUMHU BHYTPEHHUMH KOMTIOHEHTaMU.
Ecjvt BbI yBepeHbI B TOM, YTO 3TOT 3JIEMEHT YMeeT M300paskaTh ceOsi Ha 9KpaHe
1 COOBIIATh CBOU PAa3MepPhl, €r0 BHYTPEHHSISI CJIOKHOCTD HE MMEET HUKAKOTO OT-
HOIIIEHUS K TOMY, KaK ¥ B KAKOM MeCTe CTPAHUI[BI OH OTOOPasKAETCSL.

OzHAKO BTOPOE OrpaHUYeHre IPOTUBOPEYUT HEOOXOAUMOCTH aHATU3UPOBATh
TEKCT Ha IpeIMEeT BbIsiBJIeHUsT opdorpaduueckux onmbOK 1 pacCTaHOBKH TIepe-
HOCOB. Bo MHOTHX c/Tydasix Ham Ge3pas/InuHO, SIBJISIETCST JIM 3JIEMEHT CTPOKHU TPO-
CTBIM WJTH CJIOKHBIM 00beKTOM. HO MHOT/1a aHA/IN3 3aBUCUT OT aHATIM3UPYEMOTO
oObekta. Tax, Bpsi/l M UMeET CMBICI TPOBEPSITH Oporpacbuio MHOTOYTOIbHUKA
WJIN TIBITAThCSI IEPEHOCUTH €r0 ¢ OJIHOI cTpoku Ha Apyryio. [Ipu npoektuposa-
HUW BHYTPEHHETO TTPE/ICTABIEHIS HAI0 YIUTBIBATE 9TH U IPYTHE OTPAHMYEH,
KOTOPbIE MOTYT KOH(MJIUKTOBATH JPYT C JAPYTOM.

PEKYPCUBHAA KOMNO3MLIUA

Ha npakTtuke jsis npejpcrapienus nHGOPMAIUU, UMEIOIIel HePAPXITUECKYIO
CTPYKTYPY, 4aCTO IPUMEHSIETCS TIPUEM, HA3bIBAEMbII PEKYPCUBHOL KOMNOSUUUEI.
OH MO3BOJISIET CTPOUTH BCe HoJIee CIOKHBIE BJIEMEHTHI U3 TIPOCTHIX. PeKypcrBHast
KOMIIO3UIINSI JIAET BO3MOXKHOCTH COCTABUTH IOKYMEHT U3 ITPOCTHIX TPAaPUIecKnx
anemenToB. CHauama Mbl MOJKEM JIMHEITHO PaCONIOKUTh MHOKECTBO CUMBOJIOB
1 rpahUKH CIIeBa HATIPABO JIUist POPMUPOBAHUST OJTHON CTPOKH IOKYMEHTA. 3aTeM
HECKOJIBKO CTPOK MOKHO OOBEINHUTD B KOJIOHKY, HECKOJIBKO KOJIOHOK — B CTpa-
HUTY u T. 1. (puc. 2.2).

Jlnst ipencraBiienust GU3NIECKON CTPYKTYPhI MOKHO BBECTH OT/IEJNbHBIN 00b-
€KT JIJIT KaXK/IOTO CYIIECTBEHHOTO dJieMeHTa. K TaKOBBIM OTHOCSITCST HE TOJBKO
BU/IMMbIE 3JIEMEHTBI BPOJIE CUMBOJIOB U TPaQMKH, HO ¥ CTPYKTYPHbIE 3JIEMEHTHI —
CTPOKH ¥ KOJIOHKH. B pesyJibrare mosydaercst CTpyKTypa 00beKTa, n300paskeHHast
Ha puc. 2.3.

[TpencraBissg 0ObEKTOM KaXKIAbI CUMBOJI U KaXKAbIi IpadprUecKuii 9JIEMEHT 10-
KyMeHTa, Mbl 0OecriedrBaeM r’MOKOCTh Ha CAMbIX HUKHUX YPOBHSIX [u3aiiHa Lexi.
Tekcr u rpaduka 06pabaThiBAIOTCS €MHOOOPAZHO B TOM, YTO KacaeTcst 0ToOpa-
JKeHusd, POPMATUPOBAHUS U BJIOKEHU APYT B ApyTa. Lexi MOKHO PacIupuTh 1JIsT
MOIEPKKI HOBBIX HAO0POB CUMBOJIOB, He 3aTparuBast HUKaKuX APYruxX QyHKIUIA.
O6bexTHast cTpyKTypa Lexi TOUHO oTpaskaeT (PU3MUYECKyI0 CTPYKTYPY JOKYMEHTA.
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CocTtaBHOW 06beKT

CumBonebl MNpoben W3o6paxeHne (cTpoka)

A
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CocTtaBHOWN 06beKT
(cTonbGeL)

Puc. 2.2. PekypcrBHas KOMNO31LMA TEKCTa 1 rpaduriku

CocTtaBHOW 06bEKT
(cTonbew)

CocTaBHOW 06bEKT
(cTpoka)

CocTtaBHOW 06bEKT
(cTpoka)

Puc. 2.3. CTpyKTypa 06beKTa AN PEKYPCMBHON KOMMO3MLUM TEKCTa U rpaduKim

Y ommcannoro noaxozia ecTh Ba BaXKHBIX cIeAcTBusd. [lepBoe oueBnano: mis
00BEKTOB HY3KHbI COOTBETCTBYIOIIIE KIACChL. BTOpOE, MeHee 04eBH/IHOE, COCTOUT
B TOM, UTO Y 9THX KJIACCOB [IOJI’KHBI OBITH COBMECTHUMbIE HHTEPMEICHI, TOCKOIBKY
MBI XOTUM YHU(DHUIMPOBATH paboTy ¢ HUMU. JIJist 0OecTieueHnst COBMECTUMOCTH
nuTepdelicoB B TaKOM 3bIKe, Kak C++, MpuMeHseTcsl HacIe[0BaHe.
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MMNob

AbcrpakTHbI KiTace Glyph (Tymd) onpeensieTcst st BceX 00beKTOB, KOTOPbIe
MOTYT IIPUCYTCTBOBATH B CTPYKTYpe M0oKyMeHTa!. ETO MOAKIAacChl OMpenesiioT
KaK IPUMHUTUBHbIE TPahuuecKrie JIeMeHTHI (CKasKeM, CUMBOJIBI 1 U300PasKEeHNsT),
TaK ¥ CTPYKTYPHBIE 3JIeMeHTHI (CTPOKH 1 Kostonku ). Ha puc. 2.4 uso6paskena 10-
CTaTOYHO OOLIMPHAS YaCTh Hepapxuu Kjiacca Glyph, a B Tabu. 2.1 6oJee moapobHO
npezicTaBien 6a3oBblii nHTEpdEiic aTOro KiIacca B cunrakcuce C++2,

Ta6nuua 2.1. ba3zosbin UHTepdelic knacca Glyph

0053aHHOCTD Onepauun

BHewHee npeacTaBnenme virtual void Draw(Window*)
virtual void Bounds(Rect&)

O6Hapy»eHue TOUKN BO3AENACTBUA virtual bool Intersects(const Point&)

CrpykTypa virtual void Insert(Glyph*, int)
virtual void Remove(Glyph*)
virtual Glyph* Child(int)
virtual Glyph* Parent()

Y rimdoBs ects Tpu ocHoBHbIe o6si3antocT. Ouu (1) ymeioT prcoBath cebst Ha
aKpate, (2) 3HAIOT, CKOJBLKO MeCTa OHU 3aHUMAIOT, (3) pacnoJaraioT nHdopma-
Mel 0 CBOUX MOTOMKAX U POJUTENSX.

[Topxmaccest kmacca Glyph mepeonpesesisioT ornepanuio Draw, KOTopas Tepe-
PHCOBBIBAET TEKYIIHIT 0ObeKT B OKHE. [Ipu BbI30BE Draw eil mepeiaeTcst CChlIKa
Ha 00beKT Window. B kimacce Window ompezesiersl rpadudeckiie oneparuu iist

' Brepsbie TepmuH «rd» B aToM KouTekcTe yrnotpebmn o Kampaep [CLI0]. B 6oub-
HIMHCTBE COBPEMEHHBIX PEAKTOPOB IOKYMEHTOB OT/ICJIHBIC CUMBOJIBI HE TIPE/ICTABIISIIOTCS
00bEKTAMU — BEPOSITHO, U3 coobpaskenuii apdexTusrocTn. Kambiep mpoaeMoHcTprpoBat
[PAKTUYECKYIO MPUTOIAHOCTD ATOTO MOAX0/a B cBoell nuccepraruu [Cal93]. Hamwm roiudst
IIpOIIIe MPEAJIOKEHHBIX UM, TOCKOJIBKY MBI JIJIS1 TIPOCTOTHI OTPAHUYNIINCH CTPOTUMU Hepap-
xusimu. Tincbbr Kasibiepa MOTYT HCIOJIb30BATHCSI COBMECTHO JIJIsl yMeHblIIIeH s TI0TpedIie-
HISI TAMSITU 1 00pa3yIoT HarpaBJIeHHble alukindeckue rpabbl. [lJist TOCTIKEHUST TOTO Ke
adexra MOKHO BOCTIONIB30BATHCA ITATTEPHOM MPUCNOCO6/IeHeL, HO OCTABUM 3TO B KAYeCTBE
YIPAKHEHUST YUTATEJTIO.

2 TlpezcTaBiieHHbII 3/1ech MHTEPdEIC HAMEPEHHO ClIeJIaH MUHMMAJIbHBIM, YTOOBI HE 3arpo-
MOJKATh OOCYsKAeHUE TeXHUUeCKUMU etausmi. [ounbiil naTepdeiic 10/KeH BKIHYATh
oneparuu /st paboThl ¢ TpadruyecKMu aTprOyTaMu: IIBeTaMu, mpudraMu u 1peobpaso-
BAaHUSIMU KOOPJIMHAT, & TAK)KE OTepPalluH /Il HETPUBUAJIBHOTO YIIPABJIEHUS IIOTOMKAMMU.
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Glyph o

Draw(Window)
Intersects(Point)
Insert(Glyph, int)

MOTOMKM

Character Rectangle Row

Draw(Window w) | Draw(...) Draw(Windoww) O0— + — — =
| Intersects(...) Intersects(Pointp) o— + —

Insert(Glyph g, inti) o

O
Intersects(Point p) ¢ | |
charc | I I I |
| -7 | | :
I | Polygon : |
rap e | [Draw(n) : < | '
return true, ecnu Touka p raw(... |
NeXWT B Npeaenax cumsona l Intersects(...) Aobaswe g I
pea B MO3WLMIO i |
| |
. |
! [ns kaxzgoro 13 NOTOMKOB N~ |
w—>DrawCharacter(c)\| if c—=>Intersects(p) return true I
1

[nsa kaxgoro M3 NOTOMKOB AN
y6eanTbCs B NpaBuUnbHOCTU
NO3MLIMOHNPOBAHNS;
c—>Draw(w)

Puc. 2.4. YacTnuHana nepapxua knacca Glyph

TTPOPUCOBKHU B OKHE Ha dKPaHe TEKCTa N OCHOBHBIX TeoMeTpruecknx (uryp. Ha-
npuMep, B ojikJIacce Rectangle omepaius Draw MOTJIa ObI OTIPEAESATHCS TaK:

void Rectangle::Draw (Window* w) {
w->DrawRect(_x0, _yo, _x1, _yl);

3mech _x0, _y0, x1 u _yl — nepeMeHHbIe KJjlacca Rectangle, omnpeessioniie
JIBa TIPOTUBOIIOJIOKHBIX yTJIa TIPSIMOYTOJIBHIKA, a DrawRect — olteparius Kjacca
Window, prcyiomnias Ha 9KpaHe MPSIMOYTOJTbHUK.

I'nudy-poaurenio yacto OpIBaeT HYKHO 3HATh, CKOJIBKO MeCTa Ha HKpaHe 3a-
HUMaeT rd-TOTOMOK — HAIpUMep, YTOObI PACIONOKUTH €r0 U OCTaJbHbIe
riubl B CTpoKe 6e3 mepekpbITrii (Kak mokasaHo Ha puc. 2.3). Oneparusi Bounds
BO3BPAIIlAeT IPSIMOYTOJIbHYI0 00J1aCTh, 3aHUMaeMYyo T oM (TouHee, TPOTHBO-
MTOJIOKHBIE YTJIBI HANMEHBIIETO TTPAMOYTOIBHIKA, cojiepsrariero riaud). B noz-
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KJIaccax KJacca Glyph ata orepaiius repeorpeiesieHa Tak, 4To0bl OHa BO3Bpaliiaia
MPSIMOYTOJIBHYIO 00J1ACTD, B KOTOPOIT OCYIIECTBIISETCS TPOPUCOBKA.

Onepaunﬂ Intersects BO3BpallaeT IIPpU3HaK, MOKa3bIBAIOIIN, JIEKUT JIU 3a-
JMaHHas TOYKa B mpenesax riauda. Beakuil pas, Koraa moab30BaTeb METKAET
MBIIIBIO T/Ie-TO B IOKYMeHTe, LeXi BbI3bIBAET OTY OIlePalliio, YTOObI OTIPEIe/IUTh,
Kakol raud nn randoBas CTPYKTYpa OKa3alnch Mo ykazaresaeM Mo, Kiaace
Rectangle 1epeoripe/ieisieT 3Ty OlepPaIUIo JIJIsSE BBIYUCJIEHUS TIePeCeUeHrs TOUKU
C TIPSIMOYTOJTBHUKOM.

[TockoubKy y rauhOB MOTYT OBITH TOTOMKHU, TO HaM HEOOXO/IMM €JINHBINA UHTEP-
(deiic ausa gobasienus, yaanenus 1 00Xoaa HoToMKoB. Harpumep, moroMkaMu
KJacca Row SBIIIOTCA TAUMBI, PacoNoKeHHbIe B JaHHOU cTpoke. Omeparis
Insert BCTaBJseT TN B TO3UINIO, 33AHHYIO TIETOYNCTEHHBIM UHIEKCOM'.
Ormepaiiust Remove yassieT 3aJlaHHbINA U], €CIM OH JICHCTBUTEIHHO SIBJISIETCS
IIOTOMKOM.

Ormeparust Child Bo3BpamaeT MOTOMKA € 33JIaHHBIM WHJIEKCOM (€eCU TaKOBOI
cymiectByeT). oI, y KOTOPBIX €HICTBUTETHHO €CTh TOTOMKH (TaKkue Kak Row),
JOJIKHBI TIOJTK30BAThCS OTieparreii Child, a He 0OpamaThest K CTPYKTyPe TaHHbIX
MTOTOMKA HAIPSIMYIO. B TakoM cirydae 1pu U3MeHEeHUU CTPYKTYPhI JaHHBIX, CKa-
JKEM, C MACCUBA HA CBSI3aHHBIN CITUCOK HE MTPUIETCS MOIUMUITMPOBATH ONepaIinu
BpOJIe Draw, KOTOpbIE TlepeOUpaioT BCeX MOTOMKOB. AHAJIOTIYHO OTiepalins Parent
TIpeIoCTaBIIgeT CTAHAAPTHBIN MHTepdeiic 171 ToCTyTa K POAUTETIO Tauda, ecin
TakoBol nMeeTcs. B Lexi rimdbl XpaHAT CCBLIKY HA CBOETO POJIUTEIIS, & OTIePaIns
Parent IMpOCTO BO3BPAIIAET ATY CCHLIKY.

MATTEPH COMPOSITE (KOMMOHOBLLUK)

PexypcuBHast KOMIIO3UIUS TIOAXOAUT HE TOJIBKO 711 JOKyMeHTOB. Eil MoxHO
MOJIB30BATHCS 15T TIPEICTABIEHNS JIIOOBIX MOTEHIINATBHO CJIOKHBIX HEPAPXH-
yeckux cTpykryp. [latTtepn komnoHoswwk (196) nnkancysanpyer cymHoCTb
PEKYPCUBHO#T KOMITO3UIMK B 00BEKTHO-OPHEHTUPOBAHHBIX KaTeropusix. Ceiivac
camoe BpeMst 00PaTUTHCSI K Pasfiesry 00 3TOM MaTTepHe M U3YYUTh €T0 Ha TPUMepe
TOJIBKO YTO PACCMOTPEHHOTO ClieHapusl.

' B0O3MOJKHO, LIeJIOUMCIICHHBIIT MHIEKC — He JIyUIInii CIIoco6 OTMCcaHust TOTOMKOB riuda. ITo

3aBUCHUT OT CTPYKTYPBI JAHHBIX, HCIOIb3yeMoll BHYTpu rinda. Ecin moToMKH XpaHATCs
B CBSI3aHHOM CIIUCKe, TO GoJiee 3(hHeKTUBHO ObLIO Obl MepelaBaTh YKa3aTe/b Ha 3JIEMEHT
cimcka. Bosiee ynaunoe pererye nmpobaeMbl HHAEKcAMU OyAeT onucano B paszede 2.8,
Korza Gy1eM 00CysK/1aTh aHAJIN3 I0KYMEHTA.
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2.3. OOPMATUPOBAHWE

Mbl pazobpajiuch ¢ TeM, Kak npedcmasisams GU3nIecKyo CTPYKTYPY JOKY-
MeHTa. /lajsiee HYKHO pa3oOpaThCst ¢ TeM, KaK CKOHCTPYHUPOBATh KOHKDEMHYIO
pu3MIeCKyI0 CTPYKTYPY, COOTBETCTBYIOIILYIO TPABUJIBHO OT(OPMATHPOBAHHOMY
nokyMmenty. [lpexcrasienne n popMaTupoBadie — 9TO pa3Hble aCIEKTHI TTPO-
exTupoBanusd. [1o onucanuio BHyTpeHHEN CTPYKTYPBI HEBO3MOKHO OTIPEIEUTD,
Kak J06paThCsi /10 OIPEEIEHHON MOCTPYKTYPBI. 32 3TO B OCHOBHOM OTBEYAET
Lexi. Pegakrop pa3buBaeT TEKCT Ha CTPOKH, CTPOKU — Ha KOJIOHKH U T. /I, yUU-
TBIBasI TIPU ATOM TIOKETAHWS TOTh30BaTEN. TaK, MoIb30BaTeTh MOKET UBMEHUTH
HMIUPUHY [OJIeH, pa3MePbl OTCTYTIOB ¥ MO3KUIIUI TaOyJISIIINN, YCTAHOBUTD OIMHOY-
HBIW WJIU IBOMHON MEXXIYCTPOUYHBIN MHTEPBAJ, a TakkKe 3a/[aTh MHOTO JIPYTUX
napamerpoB ¢opmatupoBanusi!. Ajqroputm dhopMatrupoBaHus Lexi 1o/KeH Bee
9TO YUYUTHIBATD.

KcraTu roBopst, MbI OrpaHUYMM 3HAYEHUE TEPMUHA «(hopMaTUPOBaHUe» U OyieM
HOHUMATh [TOJI HUM JIUIIb pa3OueHre Ha CTPOKU. ByeM curraTh TepMuHbl «op-
MaTHpoBaHKe» U «pa3bUeHNe Ha CTPOKU» B3arMO3aMeHsieMbIMU. Bee TipueMsr,
paccMaTpuBaeMble HIIKE, B PAaBHOI Mepe OTHOCSTCS M K pa3OMeHUI0 CTPOK Ha
KOJIOHKH, U K Pa30UEHNIO KOJIOHOK Ha CTPAHUIIDL.

Ta6bnuua 2.2. ba3osbii HTepdelic Knacca Compositor

0693aHHOCTD Onepauun
Yo dopmaTtnpoBaTh void SetComposition(Composition*)
Korga popmatuposatb virtual void Compose()

WHKANCYNALNA ANTOPUTMA OOPMATUPOBAHUA

C yueToM Bcex OrpaHuYeHmii 1 MHOTOYHCIEHHBIX TOAPOOHOCTEN mporece Ghop-
MaTHUPOBAHUS C TPYAOM MOJIAETCS aBTOMaTu3amu. K atoit np06JIeMe €CTh MHOT'O
MOIXO/IOB, U OBLIIO pa3paboTaHO MHOTO Pa3HBIX aJITOPUTMOB (hOPMATHPOBAHUS CO

! Tlosmp3oBatesist B GOJIbIIEl CTEIIEHN MHTEPECYET JIOTHYECKast CTPYKTYPa JIOKYMEHTA: TIPeJIIO-
JKeHust, abG3a1lbl, Pa3/Iesbl, TIaBbl 1 T. 1. Dusndeckas cTpyKkTypa B 06IIEM-TO MEHee HHTepec-
Ha. BorbmmHCTBY MoJIb30BaTesel He BayKHO, T7ie B ab3atie MPOM301IIesl Pa3phiB CTPOKH, €CJIN
B I1€JIOM Bce 0T(hOPMaTHPOBAHO TPaBHIIbHO. T0 jke caMmoe OTHOCHTCS 1 K (hOPMATHPOBAHUIO
KOJIOHOK ¥ CTpaHHIl. TakuM 06pasoM, MoJIb30BaTeNn 3a/[al0T TOJBKO BBICOKOYPOBHEBBIE
orpaHMYeHuns Ha PU3NYECKYIO CTPYKTYPY, a Lexi Geper Ha cebst BCIO 4epHOBYIO paboTy 110
UX peajin3aiuiu.



66 MmaBa 2. [pakTnyeckunin npuMep: NpoeKTUpoBaHMe pefakTopa LOKYMEHTOB

CBOMMU CUJTbHBIMU 1 c1abbiMut croporamu. [Tockombky Lexi —ato WYSIWY G-
PeaKkTop, BaXKHO BBIIEPKATH HATAHC MEK/Y KAYeCTBOM U CKOPOCTBIO (hopMaTH-
poBanust. B o6iieM cirydae JeraTenbHo, 9TOOBI PEIaKTOP PearkpoBas T0CTaTOYHO
OBICTPO U TIPH HTOM BHENIHUI BUJT JOKYMEHTA OcTaBasics mpueMiaembiM. Ha mo-
CTHZKEHME 3TOTO KOMIIPOMUCCA BIMSIET MHOTO (hakTOPOB, M HE BCE U3 HUX YIACTCS
YCTAaHOBUTDH Ha aTalle KOMIHUIsAuun. Hanpumep, MOXHO IIPEANONI0KUTD, YTO
MOJTb30BaTETh CMUPUTCSI C HEKOTOPBIM 3aMe/IJIEHNEM PEAKIINU B 0OMEH Ha JTydiiiee
KadecTBO (hopmaTupoBanud. [Ipu Takom mpeAmoNoReHNN ceyeT TPUMEHITh
COBEPINEHHO JIPYToi anropuT™ dhopMaTHpoBaHusl. Tak:ke BO3MOKEH KOMIIPO-
MICC MEXK/Y BpEMEHEM U MaMsITbIO, B OOJIbIIEll CTeleH OPHEHTHPOBAHHbII Ha
pean3aIuio; KIMPOBaHKUe B TTaMATH OOJIbIIero o6beMa HH(HOPMAIHA MOKET
YMEHBITUTD BpeMsT (DOPMATHPOBAHUSI.

[TockobKY aaropuT™Mbl hOPMaTUPOBAHUST OOBIYHO OKA3bIBAIOTCS BECbMa CJIOK-
HBIMHU, JKeJIaTeIbHO, YTOOBI OHU OBLJIU IOCTATOYHO 3aMKHYTHIMHM, & €IIle JIyJIie —
MOJIHOCTBIO HE3ABUCUMBIME OT CTPYKTYPBI IOKyMeHTa. B onTrMaabHOM Bapu-
aHTe g00aBjeHNe HOBOIM PasHOBUIHOCTH Glyph BOBCe He 3aTparnBaeT aJropuT™
dbopmaruposanus. C Apyroil cTopoHsl, Ipu J00aBIEHUE HOBOIO aJrOPUTMa
dhopmaTrpoBaHus He JOJKHO BO3HUKATh HEOOXOAMMOCTH B MOAMMDUKAIIN CY-
IIECTBYIOIIUX (OB,

YuuTeIBas Bce BhIIIECKAa3aHHOE, MBI IOJIKHBI TOCTAPAThCS CIIPOEKTUPOBAThH Lexi
TaK, YT00BI AITOPUTM (POPMATHPOBAHNUST MOKHO OBLIIO JIETKO 3aMEHUTD 110 Kpaii-
Hel Mepe Ha aTare KOMITUJISINHN, €CJIN YK He BO BPEMSI BBITTOTHEHUS. AJITOPUTM
MOKHO H30JIUPOBATh U 00ECTIEYUTh BO3MOKHOCTD €r0 TIPOCTON 3aMEHBI Ty TEM
MHKATICYJISIIUN B 00beKTe. A KOHKPETHEE MbI OIIPEIEIUM OTAETbHYI0 HEPAPXUI0
KJIACCOB JIJIs1 OO EKTOB, MHKAIICYINPYOIINX aIrOPUTMbI (hopmaTupoBanusi. Kop-
HEM MepapXuu cTaHeT WHTepgeiic, KOTOPBI MO/IePKUBAET MMUPOKUI CIIEKTP
AJITOPUTMOB, a KJKIBIH TTO/IKIAcC OYIeT peaTn30BbIBATE AITOT HHTEP(DEIC B BUIE
KOHKPETHOTO asroputMma dbopmatupoBanusd. Toraa yaractess BBeCTU TOIKIACC
KJ1acca Glyph, KOTOPBbIii Oy/IeT aBTOMAaTHYECKU CTPYKTYPHPOBATH CBOUX TOTOMKOB
C TIOMOIIIBIO TIEPEJAHHOTO eMy 0OBEKTa-aJITOPUTMA.

KJTACCbI COMPOSITOR 1 COMPOSITION

MbI onipeennm Kiace Compositor (KOMIO3UTOP) st 0GBEKTOB, KOTOPbIE MO-
I'yT MHKAICYIMPOBaTh anroput™ opmatuposanust. ntepdeiic (eMm. Tabu. 2.2)
MO3BOJISIET OOBEKTY 9TOTO KJIacca y3HaTh, Kakue Tarudbl Hago GopMaTHPOBAThH
1 ko0zda. DopMaTIpyeMblie KOMITO3UTOPOM T BT SBIAIOTCS TIOTOMKAMU CITEI[H-
QJIBHOTO TOZIKJIAcca Kiracca Glyph, KOTOpBIT Ha3piBaeTcss Composition (KoMITo-
sunust). KoMmosuiwst pu co3anuu mojrydaet 00beKT HEKOTOPOTO TOKIacca
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Compositor (CHenuanausupoBaHHbIN I/ KOHKPETHOTO aJrOPUTMa pasOueHus
Ha CTPOKM) M B HYKHbI€ MOMEHTBI TIPEITUCHIBAET KOMIIO3UTOPY CTPOUTH KOM-
MO3UIIMIO TJINGOB 110 Mepe U3MeHEHUsI JOKyMeHTa ToJib3oBareiem. Ha puc. 2.5
1/1306pa>1<eHb1 OTHOILIEHUSA MEXIY Kaaccamu Composition u Compositor.

Glyph

Insert(Glyph, int)

MoTomkmn
. Komnoautop Compositor
Composition >
— B Compose()
Insert(Glyph g, int) @ [~ 5uro5n0mn | SetComposition()

Glyph::Insert(g, i) N~

compositor.Compose() | |
ArrayCompositor TeXCompositor SimpleCompositor
Compose() Compose() Compose()

Puc. 2.5. OTHoweHwuA knaccoB Composition n Compositor

HedopmatupoBaHHbIii 06beKT Composition COAEPKUT TOIBKO BUANMBIE TIHMHI,
COCTaBJIAIONINE OCHOBHOE Co/iepkanme IoKyMeHTa. B nem HeT ramdos, ompee-
JIIIOMUX GU3NYECKYI0 CTPYKTYPY JOKyMeHTa, HarrpuMep Row 1 Column. B Takom
COCTOSTHUM KOMIIO3UITUS HAXOJUTCS CPasy MocJie CO3/[aHus U MHUITMATU3AIUN
rimnamu, KoTopbie 1oJKHA 0ThopMaTrpoBaTh. Bo Bpems (hopmaTupoBanms KoM-
TO3UIINST BBI3BIBAET OMepaIiio Compose cBoero o0bekTa Compositor. Kommosurop
00XOUT BCEX MTOTOMKOB KOMITO3UIIUY U BCTABJISIET HOBBIE Il Row 1 Column
B COOTBETCTBMHU CO CBOMM aJITOPUTMOM pasbrenust Ha ctpoku'. Ha puc. 2.6 noka-
3aHa MoJTydaIasicst 00beKTHast CTPYKTypa. [nbl, co3manHbie U BCTaBJIEHHBIE
B 9Ty CTPYKTYPY KOMITIO3UTOPOM, 3aKpalieHbl Ha PUCYHKE CEPBIM IIBETOM.

Kazkib1ii ogk/ace kiacca Compositor MOKET peaym30BbIBaTh CBOM COOCTBEHHBDII
anropuTtM pasbuenns Ha crpoxu. Hanpumep, knace SimpleCompositor Mor Obr
OCYHIECTBJIATD 6bICprH71 IIPOXO/, HE 06pa1uaﬂ BHMMaHUs Ha TaKylO 9K30THKY, KaK

! Komnosutop J0JIKeH T0JIyduTh Kojbl cMB0oJoB (o Character, 4To6bl BHIUNCAUTD

MecTa pazbueHust Ha cTpoku. B pasaesie 2.8 Mbl yBUIMM, KK IIOJIyYUTh 3Ty UHOOPMAIIIO
noMMopGHO, He 106aBIIsis creldUIHOI [1JIst CHMBOJIOB OIlepaliny K nHrepdeiicy Kiac-
ca Glyph.
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Komnosunuyus

nnoel,
reHepupyemble
KOMMO31TOPOM

\0

Komnoautop

Puc. 2.6. O6beKTHasA CTPYKTYPa, OTPAXKakoLLas anropuTm pasdbreHns Ha CTPOKK,
BbIOGMPAEMbI KOMMO3UTOPOM

«I1BeT» AokyMeHTa. [lox «xopormuM IBeTOM» MMOHUMAEeTCd PaBHOMEPHOE pac-
npejiesieHre TeKCTa U IyCcTOro mpocTpaHcTBa. Kiace TeXCompositor Mor ObI
peann30BbIBaTh MOMHEIH anmroput™ TeX [Knu84]|, yunrsiBaioniuii Hapsmay co
MHOTHUMHY JAPYTUMH BellaMU U I[BET, HO 32 CUET yBEJNYEHU BpeMeHH (popma-
TUPOBAHUS.

Hannune kymaccos Compositor u Composition 103BOJISIET OTAENUTD KOJ, O/~
NMEPKUBAIONINT (GU3UIECKYTIO CTPYKTYPY MOKYMEHTa, OT KOJIa aJITOPUTMOB (hop-
MatupoBaHusi. Mbl MOKeM 100aBUTh HOBBIE TIOIKJIACCHI JIIst KTacca Compositor,
He Tporas KaaccoB rianoB, 1 Hao6opot. MakTudecku /1711 3aMeHbI aJITOPUTMA
pasbueHust Ha CTPOKU BO BPEMsI BBITIOJIHEHUS JOCTAaTOYHO J0OABUTH €IMHCTBEH-
HYIO omepaliio SetCompositor k 6azoBomy mHTEpdeiicy Kiaacca Composition.

MATTEPH STRATEGY (CTPATEIUA)

VHKarncyasanust aaroputMa B 00beKT — 9TO Ha3HayeHUe TaTTepHa cTpare-
rna (362). OCHOBHBIME yYaCTHUKAMU TTATTEPHA SIBJISIIOTCST OO BEKTHI-CTPATET NN,
MHKATCYIUPYIOIINE PAa3JIHYHbIe aJITOPUTMbI, I KOHTEKCT, B KOTOPOM OHHU pabo-
TaloT. KOMIIO3UTOPBI TPeICTaBALIOT BAPUAHTDI CTPATETHIT; OHM MHKATICYJTUPYIOT
asroput™bl (hopmarupoBanust. Kommosuiust o6pasyer KOHTEKCT JIJIsi CTPaTeruu
KOMIIO3UTOPA.

Kimrou kK mpMeHeH o aTTepHa cTpaTterna — IMpoeKTHPoBaHue MHTep(eiicoB cTpa-
TErnu ¥ KOHTEKCTA, JI0OCTATOYHO OOIIUX ISt MOJIEPKKU ITMPOKOTO [ana3oHa
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asroputmoB. [Tojiepskka HOBOTO alropuT™Ma He JI0JIKHA TPeOOBATh M3MEHEHMsI
uHTepdeiica cTpaTernu WM KOHTEKCTa. B HalleM npuMepe 1o/ iepskKa 10CTya
K II0TOMKaM, UX BCTaBKHU ¥ yiasieHust, B 6azoBoM unrepdeiice kiacca Glyph umeer
JOCTATOYHO OBIINI XapakTep, YTOOBI MOAKIACCH Kilacca Compositor MOIJIH U3-
MEHSTHh (DU3UYECKYIO CTPYKTYPY JOKYMEHTA HE3aBUCUMO OT TOTO, C TIOMOIIbIO
KaKMUX aJTOPUTMOB 9TO JieJlaeTcsl. AHAJIOTHYHBIM 00pa3oM nHTepdeiic Kiaacca
Compositor MpeaocTaBisieT KOMIIO3UIUSIM BCE, YTO UM HEOOXOIMMO JIJIS 3aITyCKa
omneparu hopMaTUPOBAHNS.

2.4, 000PMNEHWE NONb30BATENbCKOTO UHTEPOENCA

PaccmoTpuM Ba ycoBepIIeHCTBOBAHMS MTOIB30BaTEIbCKOTO MHTEpdetica Lexi.
[TepBoe nobGassieT paMKy BOKPYT 00JIaCTH PeIlaKTHPOBAHUS TEKCTA, YTOOBI YETKO
0003HAYNTH TPAHUIIBI CTPAHUIIBI TEKCTA, BTOPOE — TOJIOCHI TIPOKPYTKH, TIPH T10-
MOIIN KOTOPBIX MOJIb30BATENb TPOCMATPUBAET PA3HbIE YaCTU CTPAHUIIBL. YTOOBI
YIPOCTHUTD H0GABIEHYE U yAATECHNE TAKUX 3JIEMEHTOB OhopMeHtst (0COOEHHO
BO BpeMs BBITIOJTHEHUS ), /17151 NX BKIIOYEHUS B TTOJIb30BATEIbCKUI HHTEpdetic He
JIOJIKHO MCIIOJIb30BaThCsI Hac/ie[oBaHue. MakcuMaibHast THOKOCTD IOCTUTAETCST
B TOM CJly4ae, ecJiv IPYTrIM 00bEKTaM TT0JIb30BaTEbCKOTO nHTepdeiica naxe He
Gy/IeT M3BECTHO O TOM, KaKWe eIlle 3JIeMEHTHI 0hOPMIIEHNUST B HEM TPUCYTCTBYIOT.
ITO TO3BOJIUT JOOABJIATH U YAAISATh IEKOPATHBHBIE 3JIEMEHTbI O3 U3MEHEHUST
JIPYTHUX KJIACCOB.

MPO3PAYHOE OKPYXEHWE

B mporpammupoBaaiy yydiieHme moIb30BaTeIbeKOro HHTepdetica mopasyme-
BaeT paclInpenue cymecTByionero kosa. [Ipumenenme 15 aToi e Hacaeno-
BaHUs He IAeT BO3MOKHOCTU PEOPraHn30BaTh MHTEPGEIC BO BPEMsi BbITTOJTHEHUSI.
He meHee cepbe3Hoit TpoOIeMoil sIBJISIETCsI KOMOMHATOPHBIN POCT YHCJIa KJTaCCOB
B CJTyYae IMHUPOKOTO MCTIOIb30BAHNS HACIEOBAHNS.

Mo:kHO ObL10 ObI 106aBUTH PaMKY K KJaccy Composition, IIOPOAUB OT HEro HO-
BBIN oKIacc BorderedComposition. TouHO Tak ke MOKHO OBLIO OBl 100aBUTD
u nHTepdelic MPOKPYTKH, TOPOIUB MOAKIacC ScrollableComposition. Ecom ske
MBI XOTUM UMETh U PaMKYy, U MOJIOCY POKPYTKHU, CJEI0BATIO ObI CO3/1aTh MO/
KJacc BorderedScrollableComposition, u tak nasee. Eciiu joBecTH aTy Hjieio
JIO JIOTUYECKOTO 3aBePIIEeHNsT, TO TIPUIILIIOCH ObI CO3/1aBaTh OT/AENbHbII TTOAKIACC
JJISL KK I0M BO3MOKHOM KOMOMHAIIY EKOPATUBHBIX 9JIEMEHTOB, DTO PEIICHUE
OBICTPO TIepecTaeT PaboTaTh ¢ POCTOM KOJIMYECTBA TAKUX JEKOPALIHIL.
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Komrosuiiust 00beKTOB TPEI0CTaBIIsIET Kyia OoJiee pUeMIeMblil U THOKUIT Me-
xaHu3M pacumpenus. Ho us kakux o06bexToB hopMuposaTh Kommosuimio? Ilo-
CKOJIBKY M3BECTHO, YTO MBI O(DOPMIISIEM CYTIECTBYIONTNI TN, TO U caM 9JIEMEHT
oopmIIeH st MOTJIN ObI CIeTaTh 0OBEKTOM (CKasKeM, 9K3EMILISIPOM KJiacca Border).
CiieoBaTesIbHO, KOMIIO3UIMSI MOKET OBITh cocTaBieHa u3 randa u pamku. Ha
CJIeIYTONIEM Iare HeOOXOMMO PEIITD, YTO BO UTO BKIIOYaeTCsA. MOKHO CUMTATh,
YTO PaMKa COIEPKUT TN, 1 9TO pa3yMHO, TaK KaK paMKa OKpY>KaeT Ird Ha 9Kpa-
He. MOJKHO TIPUHATH U TTPOTUBOIIOJNIOKHOE PEIlleHre — TIOMECTUTh PAaMKY BHYTPh
rida, HO TOr/ia MPUIIIIOCh ObI MOAM(HUIINPOBATH COOTBETCTBYOIINI TIOIKIACC
Ksacca Glyph, 4TOObI OH «3HaJI» O CYIIECTBOBAHUM PaMKu. I1epBblii BapuaHT —
BKJIIOYeHMe rinda B paMKy — MO3BOJISIET TIOMECTUTD BECh KOJI LISl OTOOPaKEHS
PaMKH B Kj1acce Border, OCTaBHMB OCTa/IbHbIE KJIACCHI O€3 M3MEHEHHSI.

Kak Boirsisiiut kiacc Border? Tot ¢akT, 4To y paMKu €CTh BU3YyaJIbHOE MPEJi-
CTaBJIeHWE, HATAJIKMBAECT HAa MBICJIb, YTO OHA JOJIKHA OBITH IJIN(OM, TO €CTh
nojKIaccoM kinacca Glyph. Ho ects n 6ostee y6eILI/ITeJIbeIe TIPUYUHDBI IOCTYIIUTh
MMEHHO TaK: KIIMEeHTOB He JI0JIKHO MHTEPECOBATh, €CTh Y TJIN(OB pAMKH WJIH HET.
Bee rimdwl 10sKHBL 060pabaThiBaThCs eMHO0OpasHo. Koraa KneHT nprKasbiBaeT
pocTomy rindy 6€3 paMK1 HapucoBaTh cebst, TOT JIeJIaeT 3TO, He J0OABJIsIs HUKa-
KUX 371IeMeHTOB ohopmiieHust. Eciiv ske aToT ritid 3aK/I104€H B paMKY, TO KJITUEHT
He JIOJKEH KaK-TO CIeaabHO 06padaThiBaTh PAMKY; OH IIPOCTO MPEITUCHIBAET
COCTaBHOMY TJU(y BBITIOJHUTH TPOPUCOBKY TOYHO TaK K€, KaK W MPOCTOMY
rmudy B mpenpiayneM caydae. Otciona ciaemyet, 9To mHTEpdeiic kiracca Border
JIOJIZKEH COOTBETCTBOBATH MHTEpdeiicy kiaacca Glyph. UToObl rapaHTHPOBATH 9TO,
MBI 1 JiejiaeM Border 1tojikaccoM Glyph.

Bce 310 ogBOANT HAC K Ujiee npo3paunozo okpycenus (transparent enclosure),
KoTOpast 00bennusierT Koumernuu: (1) KOMIO3UIINU ¢ OJHUM TOTOMKOM (O/IHO-
KOMIIOHEHTHBIE), 1 (2) COBMeCTUMBIX nHTepdeiicoB. B obiem ciydae KianeHTy
HEU3BECTHO, UMEET JIM OH JIeJIO C KOMIIOHEHTOM WJIM €r0 OKpPYyKeHueM (TO eCTb
poauTesneM), 0COOEHHO €C/ii OKPY/KeHUE TIPOCTO JeJIETUPYET BCE ONepallii
CBOEMY €IMHCTBEHHOMY KOMITOHEHTY. Ho oKpyskeHne MOKeT TaKKe pacuupsamo
MOBe/IeHIe KOMITOHEHTA, BBITIOJHSIS IOTIOHITEIbHbIE IeHCTBUsT 160 /10, T1OO0
mocse AeernpoBanus (2 BO3MOKHO, U 10, 1 1tocse). OKpysKeHre MOKET TaKKe
NM06AaBUTH KOMIIOHEHTY COCTOSTHME — KaK UMEHHO, Oy/IeT MOKa3aHO HUIKE.

MOHOMTNO

Kontenmuio mpo3padyHoro OKpysKeHusI MOKHO MTPUMEHUTh KO BCeM Tandam,
oopmstionm apyrue rardbl. YTo6bl KOHKPETU3UPOBATD ATY UJEI0, OIPEEIM
TOIKJIacC Kaacca Glyph, HazbiBaeMblii MonoGlyph. OH 6y,t[eT BBICTYIIaTh B POJIA ab-
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CTPAKTHOTO KJacca 711 rndoB-AeKopalinii Bpozie paMku (cM. puc. 2.7). B kiacce
MonoGlyph XpaHUTCS CChLJIKA HAa KOMIIOHEHT, KOTOPOMY OH W TIepeajipecyeT Bce
3arpochl. [Ipu 3ToM MonoGlyph 110 OIIpeIeIeHII0 CTAaHOBUTCST aOCOTIOTHO TIPO-
3PAYHBIM [IJId KJIUEHTOB.

Bot kak monornmd peannsyer onepanuio Draw:

void MonoGlyph::Draw (Window* w) {
_component->Draw(w);

}
»| Glyph
Draw(Window)
M lyph
KoMnoHeHT onoGlyp

Draw(Window)
Border Scroller
Draw(Window) Draw(Window)
DrawBorder(Window)

Puc. 2.7. OTHoweHwuA Knacca MonoGlyph ¢ gpyrumun knaccamm

IToakaccsl MonoGlyph 3aMenaloT 1o MeHblIeil Mepe O/IHY U3 TaKUX ollepaluii
nepeaspecanun. Hampumep, Border: : Draw cHadasa BI3BIBAET OITEPAITAIO POIH-
TEJILCKOTO Kj1acca MonoGlyph: :Draw, 4TOObI KOMITOHEHT BBITIOJIHUJI CBOIO YaCTh
paboThI, TO €CTh HAPUCOBAJI BCE, KPOME PaMKH. 3aTeM Border: : Draw PUCYET PaMKy
BBI30BOM CBO€i1 3aKPBITOI oniepaliny DrawBorder, 1eTaan KOTOPOIl MbI OITyCTUM:

void Border::Draw (Window* w) {
MonoGlyph: :Draw(w);
DrawBorder(w);

Ob6paTute BHUMaHIE, 9TO Border: :Draw, TI0 CYTH JI€JIa, PACULUPSEn OTIEPAITITIO
POIUTENBCKOTO KJIacca, YTOObI HAPHCOBATH PAMKY. DTO HE TO JKe CaMOe, YTO TIPO-
cTast 3aMeHa OTepPaIli: B TAKOM cJiydae MonoGlyph: :Draw He BbI3bIBAIACH OBl
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Hapuc. 2.7 mokasan apyroii mojkacc kimaccaMonoGlyph. Scroller — 310 MonoGlyph,
KOTOPBII PUCYET CBOU KOMITOHEHTHI Ha KPaHe B 3aBUCUMOCTHU OT TIOJIOKEHUS [IBYX
OJIOC TIPOKPYTKH, H00aBJISIONIMXCS B KadecTBe aieMeHToB odopmiienus. Korma
Scroller oroOpaskaeT CBOW KOMIIOHEHT, OH ITPUKa3bIBaeT CBOEH rpaduyeckoii
cricteMe 0O6pe3aTh ero 1o rpaHuiaM okHa. OTcedeHHbIe YaCTH KOMITIOHEHTa, OKa-
3aBINIMECS 3a Mpeie/aMy BUMMON YacTH OKHA, He TIOSIBJIIIOTCS Ha SKpaHe.

Terepb y HAC ecTh Bce, 4TO HEOOXOAUMO JIJIst T0OABIEHUsST paMKK U HHTepdeiica
HPOKPYTKHU K 06J1aCTH PeflakTupoBaHus Tekcra B Lexi. Mbl moMeraeM numeo-
HUiics aK3eMIIgp KJjacca Composition B ak3eMIuigp KJjacca Scroller, 4TOOBI
n06aBUTh HHTEPGENC TIPOKPYTKH, & PE3YJITAT KOMIIO3UIUH €Il Pa3 OTrPysKaeM
B 9K3eMILIsIp Kaacca Border. [TosyunBiimiicst 00beKT MOKa3aH Ha puc. 2.8.

Monoca
NPOKPYTKN

Komnoaunums

KonoHka

Puc. 2.8. O6beKTHasA CTPYKTypa nocsie Ao6aBneHrs 311eMeHTOB 0hpopMaeHNs

Ob6parnTe BHUMAHKE, YTO C TAKUM K€ YCIIEXOM MOKHO ObLJIO OBl UCIOIB30BaTh
06paTHBIHN MOPSIIOK KOMITO3UIINH, CHaYasia I00aBUB PAMKY, a TOTOM TOMECTHB pe-
3yJsibTaT B Scroller. B TakoM cirydae paMKa IpOKPYyYUBAIACH Obl BMECTE C TEKCTOM.
MoskeT GbITh, 5TO UMEHHO TO, 4TO BaM HYKHO, @ MOJKET, U HET. 3/1ECh BJKHO TO, 4TO
[IPO3PAvHOE OKPY KEHUE JIETKO [103BOJIsIeT KIMEeHTY 9KCIIePUMEHTUPOBATD € Pas-
HBIMU BapriaHTaMu (Ge3 3HAHUsI TOAPOOGHOCTEN KOJIa, T0OABJISIONIET0 IEKOPATTHN.
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OtMeTuM, 94TO paMKa J0MyCcKaeT KOMIIO3UIIUIO He 0oJiee YeM ¢ OTHUM riaugom.
ITUM OHA OTJIUYAETCST OT PACCMOTPEHHBIX BbIIIIE KOMITO3UIIHI, T/I€ POJIUTETHCKO-
My 00BEKTY TIO3BOJISITIOCH KIMETh CKOJIBKO YTOHO MOTOMKOB. 3/16Ch JKe 3aKJII0ue-
HHE Yero-To B paMKYy IIpeAIiojaraeT, YTo 3TO «4TO-TO» UMEETCA B €/IMHCTBEHHOM
aK3eMILIsIpe. MbI MOTJIM GBI TIPUITHCATH HEKOTOPYIO CEMAHTHKY JIeKOpaIiu GoJiee
OJIHOTO 0OBEKTA, HO TOT/[a IPUIILIIOCH ObI BBOAUTH MHOKECTBO BHOB KOMITO3UIIAI
¢ opopmierreM: ohopMIeHNE CTPOKHU, KOJOHKHU U T. . DTO HE YJIYUIIAT apXu-
TEKTYPY, TaK KaK y HAC YKe eCTh KJIACCHI JIJIs TAKOTO pojia kommosuiuit. [loatomy
1711 KOMTIO3UIIUY JTy4IIle UCIIOb30BATh YKe CYIEeCTBYIOIINE KIACCHI, 2 HOBBIE JI0-
0OaBJIATD 115 odopmaenud pesyabTata. OTAenreHne 1eKOpalun OT IPYTUX BUIOB
KOMITIO3UIIMU OJ/THOBPEMEHHO YIIPOIIAET KJIACChI, PEATTU3YIOIINE PA3HbIE 9JIEMEHTbI
oopMIIeHNSsT, M YMEHBINAET UX KOJMIecTBO. Kpome Toro, Mbl H30aBJsieMcst OT
HEO0OXOAMMOCTH JLyOJMPOBATD YKe UMEIONLYOCS (DYHKIIMOHAIBLHOCTb.

MATTEPH DECORATOR (IEKOPATOP)

[TarrepH gekopatop (209) abGeTparupyer OTHOIIEHHST MEKIY KJaaccaMu U 00b-
eKTaMu, HeoOXo UMbIe I HOAAePKKU 0OPMIEHHS C IIOMOIbIO TEXHUKH
MIPO3PAavHOro OKpy:kenusi. TepMuH «ohopmieHne> Ha CaMOM JieJie TIPUMEHSIETCS
B GoJjiee IIMPOKOM CMBIC/IE, YeM MBI BUEJIM Bbilie. B maTTepHe gekopatop IO
HUM [IOHUMAETC He4To, pacuiupsiolniee Kpyr obssannocTeil oobexta. MoxKHO,
HaIlpuMep, IpeacTaBuTh cebe odopmieHre abCcTPaKTHOTO AepeBa CUHTaKCHYe-
CKOro pa3bopa ceMaHTUYECKUMMU AeHCTBUSIMU, KOHEYHOIO aBTOMAaTa — HOBBIMU
COCTOSTHUSIMU WJIH CETH, COCTOAIIEH U3 YCTONUMBBIX 0OBEKTOB, — TEraMu aTpu-
6yTOB. Jekopatop 06001aeT IOAXO, KOTOPBII MbI UCITOJIb30Ban B Lexi, YTOOBI
PaCIIUPUTH €ro 06J1aCTh TPUMEHEHVSL.

2.5. 1100 AEPXKA HECKOJTIbKUX CTAHLLAPTOB OOOPMJIEHKA

[Tpu TPOEKTUPOBAHKK CUCTEMBI TPUXOIUTCSI CTATIKUBATHCS € TPOOIIEMON TIepe-
HOCHMOCTH M€Ky Pa3JIMUYHBIMU TPOTPAMMHBIMU M allllapaTHBIMU T1aT(opma-
mu. [Teperoc Lexi Ha apyryto miatdopMy He 10JKeH TpeOOBATH KAl TaTbHOTO
HepenpoeKTUPOBaHNsT, MHaUYe He CTOWT 3a Hero u 6parbest. OH posKeH ObITh
MaKCHMAaJIbHO TTPOCT.

OpHUM W3 MPETSITCTBUI JIJIsI TIePeHoca sIBJISIETCST pa3HOOOpasue CTaHIapToB
ohopmIIeHNSsT, TPU3BAHHBIX YHU(HUIIMPOBATH PabOTY € MPUIOKEHNUSIMU Ha TAHHOI
maTdhopme. ITU CTAHAAPTHI OTIPEEIISIOT, KaK IIPUJIOKEHUS IOJIZKHBI BBITJIS/IETH
1 pearupoBath Ha JAeHCTBUS MTOTH30BATENd. XOTS CYTIECTBYIONTNE CTAHIAPTHI He
TaK YK CHJIBHO OTJINYAIOTCS IPYT OT JIPYyTa, HU OJIMH TOJb30BATEIDb HE CITyTaeT
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OJIVH CTaHJAPT C APYTUM — IIPUTOKEHUS I Motif BBITJIAAT He COBCEM TaK, KaK
AQHAJIOTUYHbIE MTPUJIOKEHUST Ha APYyTuX miardopmax, u Haobopot. IIporpamma,
paboraroras 6oJiee yeM Ha 0HOH TaTopMe, Ha Beex maaTdhopMax J0JKHA CO-
OTBETCTBOBATH MMPUHATON CTUIMCTUKE TTOTH30BaTEIbCKOTO WHTEePdetica.

Ogzna u3 11eseii IPpOeKTUPOBaHKUA — CJeaaTh Tak, 4ToObl Lexi nomaepKuBan
pasHble CTaHAAPTbI BHEIIHETO 0OJMKA U 9TOOBI JIETKO MOKHO ObLIO Z00aBUTH
HOIEPKKY HOBOTO CTaHAPTA CPasy ke MOCJIe ero MOSABIeHNU (a 9T0 Hen36eKHO
npousoiizier). Xorenroch Obl TaksKe, 4TOObI HAII U3aiiH Pelnal u APyryio 3ajady:
uamenenue oopmaenus Lexi BO BpeMsl BBIITOTHEHMS.

ABCTPATUPOBAHUE CO3AAHNA OBBEKTA

Bce, uTo MBI BUZIIM ¥ C Y€M MOKEM B3aUMOJIEHICTBOBATDH B TOJIH30BATEIBCKOM
nnrepdeiice Lexi, — 310 BusyasbHble IJndbl, CKOMIIOHOBAaHHbBIE B JIPyTHE, YXKe
HEBUANMBIE TIQBI Bpozie cTPoKK (Row) 1 KostoHKH (Column). HeBummmble ramdpr
00BEIMHSTIOT BUANMbIE — CKaskeM, KHOTIKY (Button) wiu cumBoJ (Character) —
1 TIPAaBUJIBHO PACIIOJIATalOT UX Ha dKpaHe. B cTHIIEBBIX PYKOBOACTBAX MHOTO
TOBOPUTCS O BHEINTHeM OOJIMKE U TTOBEIEHUH TaK HA3BIBAEMbIX «BUJIKETOB»
(widgets); aT0 IPOCTO APYTOE Ha3BaHMe TAKUX BUANMBIX IJIH(OB, KaK KHOIKH,
MTOJIOCHI TTPOKPYTKU M MEHIO, BBITIOTHSIONINUX B TTOJb30BAaTEILCKOM UHTepdetice
(byHK1IMN B1€MEenTOB yTIpaBieHus. [1Jis peicTaBiIeHus JaHHBIX BUIKETBI MOTYT
HOJTb30BAThCs O0JIee MIPOCTHIMU TTH(aMI: CUMBOJIAMHE, OKPY>KHOCTSIMH, TIPSIMO-
YTOTHHIUKAMA U MHOTOYTOJIbHUKAM.

By,[[eM CUNUTAaTh, YTO KJIaCChbI FJII/I(I)OB-BI/IIDKGTOB, C ITIOMOIIIbIO KOTOPbBIX peaIn3y-
I0TCA CTaH/IaPThI O(l)OpMJIeHI/Iﬂy JEJIATCA Ha IBa KJjiacca:

B Habop abCTPAKTHHIX IIOAKIACCOB Kaacca Glyph /I KasK10i KaTeropun BUj-
seroB. Hanpumep, abcrpakTHblil Kaace ScrollBar 6y/:[eT JIOIIOJIHATh WUH-
tepdeiic randa ¢ 1Meabo MoayIeHUs oneparyii MPOKPYTKU 00IIero Buia,
a Button — 5T0 abCTPaKTHBIN KJ1acc, J0OABJISIONUI OTepalii ¢ KHOIIKAMU;

B HabOp KOHKPETHBIX MOAKJIACCOB IS KaXKIOr0 aOGCTPAKTHOTO TTOKJIACCA,
B KOTOPBIX peajn30BaHbl CTaHAApPTH BHelmHero obmka. Tak, y ScrollBar
MOTryT ObITh HOZAKIACCHI MotifScrollBar u PMScrollBar, peaju3yiolue mno-
Jiochl TPpOKpyTKU B ctuiie Motif u Presentation Manager cooTBETCTBEHHO.

Lexi no/ken pa3mnyaTh FIU(BI-BUKETHI IS PA3HBIX CTUJIEN BHENTHETO 0(hOPM-
senusi. Harpumep, Koria Heo6X0MMO TIOMECTHUTD B MHTEP(ENC KHOTIKY, PEAKTOP
JIOJIKEH CO3/IaTh 9K3EMILIIAP MOJIKJIacca Kiracca Glyph /171t Hy>KHOTO CTHJIS KHOTIKT
(MotifButton, PMButton, MacButton 1 T. 11.).
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AcHo, uto B peasnnzanuu Lexi 3T0 HeJIb3s ceIaTh HEITOCPEJACTBEHHO — HAIPH-
Mep, BBI30BOM KOHCTPYKTOPA, €CJIH Pedb 1aeT o s3bike C++. IIpu aToMm ObLaa 661
JKECTKO 3allPOTPaMMHUPOBaHa KHOTTKA OHOTO KOHKPETHOTO CTUJIS, a 3HAYHUT, BbI-
6pathb HYKHBII CTUJIb BO BPEMSsI BBITIOJTHEHIS OKa3aJI0Ch ObI HEBO3MOKHO. Kpome
TOTO, MbI OBLIT OBl BEIHYSKIE€HBI OTCJIEKUBATD 1 U3MEHSITH KasK/IbIil TAKOI BHI3OB
KOHCTPYKTOpa IpH IepeHoce Lexi Ha aApyryio miargopmy. A Beab KHOITKA — 3TO
JINTITh OTMH 9JIEMEHT TI0JIh30BaTEIbCKOTO MHTepdetica Lexi. 3arpomoskaenne
KO/Ia BBI3OBAMU KOHCTPYKTOPOB JJS PAa3HBIX KJIAcCOB O(OPMIIEHUS CO3AeT
CyIlecTBeHHbIe HEYI0OCTBA TIPU cOMPOBOsKAeHUU. CTOUT 4TO-HUOY b MPOILY -
CTUTh — ¥ B IIpUJIoKeHnn a1 Mac nosBuTcs Merio B ctuie Motif.

Lexi HE0OXOMMO KaKUM-TO 00Pa3oM OIPeIe/INTh HY;KHBIN CTaHAapT 0hopmIie-
HVSE JIJIS1 CO3/IaHMS TOIXOASIINX BUZKETOB. [Ip1 5TOM HaJI0 HE TOJIBKO TTOCTapaTh-
cs1 u36exkKaTh ABHBIX BHI30BOB KOHCTPYKTOPOB, HO U YMETh (€3 Tpy/la 3aMeHSITh
BeCh HAOOP BUKETOB. DTOTO MOKHO I0OUTHCS Iy TEM AOCMPAzUPOBaUsL NPOUECCA
cozdanus o6vexma. CieLyonuil IpuMep MOSICHUT, YTO UMEETCSI B BHLY.

OABPUKN U U3rOTOBJIEHHBIE KNACChI

B 06b1uHOM cirydae sK3eMIuisip riuba moJIochl IPOKPYTKU B ctusie Motif cozna-
€TCs CJIELYIONNM KOJOM Ha C++:

ScrollBar* sb = new MotifScrollBar;

Ho ecnm BBI XOTHTE CBECTH K MUHUMYMY 3aBUCUMOCTD LeXi OT crangapTa ohopm-
JIEHUsI, IMMEHHO TaKOTO Kojia cieayeT usberarsb. [1pearnonokum, OJHAKO, 4TO sb
WHUTIMAJIU3UPYETCS TaK:

ScrollBar* sb = guiFactory->CreateScrollBar();

e guiFactory — ak3eMILisIp kiiacca MotifFactory. Omnepariusi CreateScrollBar()
BO3BpallaeT HOBBIN 9K3eMILJISAP TOJIXOISAIIET0 Mo/IKJIacca ScrollBar, KOTOPBIH CO-
OTBETCTBYET HY;KHOMY BapraHTy odopmiIeHus, B fanHoM ciaydae Motif. C Toukn
3peHUA KJIMEHTOB Pe3yJIbTaT TOT JKe, YTO U IIPU IIPAMOM BbI30B€ KOHCTPYKTOPA
MotifScrollBar. Ho ecTh u cyliecTBeHHOe OTJIMYKE: HUTZE B KOJEe OoJIbllle He
yromuHaercst Mt Motif. O6bexT guiFactory abeTparupyer mpoiece Co3aaHus
HOJIOC TIPOKPYTKU HE TOJIbKO st Motif, Ho u m/ist 1100bix ctanaapToB ohopM-
senud. boisee Toro, guiFactory He OTPAHWMYMBAETCS U3TOTOBJIEHUEM TOJBKO
MOJIOC TIPOKPYTKU U MOSKET TPUMEHSITHCST JIJIsI TPOM3BOICTBA JIIOOBIX BUKETOB,
BKJIIOYAd KHOIIKH, [10JI8 BBOJA, MEHIO U T. 1.

Bce 510 BO3MOKHO GJiaroiapsi Tomy, 4To MotifFactory sIBJISIETCS TIOIKIIACCOM
GUIFactory — abCTPaKTHOTO KJacca, KOTOPBIH onpeessieT oommuii uarepdeiic ast
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CO31aHud FJII/Id)OB-BI/I[DKGTOB. B HeMm ecTb Takue ornepauuu, Kak CreateScrollBar
n CreateButton, g co3laHUA 9K3EMILIAPOB Pa3INYHBIX BUOB BUIKETOB.
[Tomgkmacest GUIFactory peaJn3yioT 9TH OMEPaIliy, BO3BpaIias Tandbl BpoIe
MotifScrollBar u PMButton, peasusyiomniie KOHKpeTHOe 0hOpMIeHNE U TO0-
Bezierre. Ha puc. 2.9 mokasaHa vepapXusi KIaccoB st 00beKToB GUIFactory.

GUIFactory
CreateScrollBar()
CreateButton()
CreateMenu()

[ | |
MotifFactory PMFactory MacFactory
CreateScrollBar() 0— — — = CreateScrollBar() 0-| = — — | CreateScrollBar() o—|— — =
CreateButton() o—|— — | CreateButton() o-- 1 CreateButton() o—|—- - :
CreateMenu() o~ | | CreateMenu() o1 | | CreateMenu() o~ ! |
[ L (.

b1 ! 1| L :

|return new MotifMenu ! : |return new PMMenu ‘* [ |return new MacMenu‘! ! |
I 1| I

. l | !

| return new MotlfButton! | | return new PMButton ! | | return new MacButton ! |

| return new MotifScroIIBaf'q | return new PMScroIIBar‘! | return new MacScroIIBaFg

Puc. 2.9. Nepapxua knaccos GUIFactory

Mbr roBopum, 4To (habpuku uszomasausaiom o6HeKTl. Bece 00bEKThI, H3rOTOB-
JieHHbIe Ha (habpuKax, CBSI3aHbI IPYT C JAPYTOM; B HAIIIEM CJIydae BCe TaKhe Mpo-
JLYKTBI — 9TO BUJIKETDI, IMEIOIIIE O/IMH U TOT 5Ke BHenHuii 06smk. Ha puc. 2.10
[OKa3aHbl HEKOTOPBIE KJIACCHI, HEOOXOAMMBIE JJIst TOTrO, 4TOObI (habpuKa MorJa
N3TrOoTaBJINBATDH I‘JH/ICl)bI‘BI/IZ[}KeTbL

OcraeTcst OTBETUTD Ha MOCIIEIHUI BOTIPOC: KaK MOJIyYUTh HK3eMILIsAp GUIFactory?
Jla Kak yroiHo, Jiniib Obl 910 ObLT0 y106HO. [Tepemerntas guiFactory MOKeT ObITh
F]IO63.]IbHOI>JI, MOJKET 6bITb CTaTUY€CKHM YJIEHOM XOPOIIO M3BECTHOI'O KJIaCCa NJIN
JaKe JIOKAJIbHOM, ecii BeCh MOJIb30BaTeIbCKUi nHTEpdelic co3aaeTcss BHYTPH
oztHOTO Kitacca win (hyHkiuu. CyImecTByeT ClieliuaIbHbIi aTTepH IPOeKTUPOBa-
HUs oguHouka (157), mpeaHasHauyeHHbIi 17151 pabOThI ¢ TAKOTO pojia 00bEKTAMH,
CYIIECTBYIONIMMU B €IMHCTBEHHOM 9K3eMILIsipe. BaskHO, o1HaKO, 4TOOBI (habprKa
guiFactory Gbla HHUIMATU3UPOBaHA J0 M020, KaK HAauHET UCTIOIb30BAThCS /IS
[POKM3BO/ICTBA OOBEKTOB, HO NOCE MO20, KAK CTAJIO U3BECTHO, KaKoe 0(hopMIIeHne
Tpebyercs.
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Glyph

I I |

ScrollBar Button Menu
ScrollTo(int) Press() Popup()

[ [ — [ [ — [ [ —
MotifScrollBar MacScrollBar MotifButton MacButton MotifMenu MacMenu
ScrollTo(int) ScrollTo(int) Press() Press() Popup() Popup()

PMScrollBar PMButton PMMenu
ScrollTo(int) Press() Popup()

Puc. 2.10. A6cTpaKTHbIe KNacCbl-NMPOAYKTbI U X KOHKPETHbIE MOAKMacChl

Korma BapuanT odopmiienns u3BecTeH Ha aTarie KOMIUJISAINN, TO guiFactory
MOKHO WHUITNAJIN3NPOBATh TIPOCTHIM MPUCBANBAHUEM B HaUaJie IIPOTPAMMBI:

GUIFactory* guiFactory = new MotifFactory;

Ecuin sxe 11osib3oBaTesib MOKET 33/1aTh HY>KHBIN BAPUAHT 0(hOPMIIEHHS C TIOMOIIBIO
CTPOKH-TIAPAMETPA ITPH 3AITYCKe, TO KO/ CO3MaHusI (haOPUKH MOT ObI BBITJISIIETH TAK:

GUIFactory* guiFactory;
const char* styleName = getenv("LOOK_AND_FEEL");

// 3apaeTcAa nonb3oBaTesNieM WAM Cpefoil Npu 3anycke
if (strcmp(styleName, "Motif") == @) {

guiFactory = new MotifFactory;

} else if (strcmp(styleName, "Presentation_Manager") == 0) {
guiFactory = new PMFactory;
} else {

guiFactory = new DefaultGUIFactory;

CyrectByIOT 1 60J1€€ CITOKHBIE CIIOCOObI BBIOOPaA (habpHUKK BO BPEMst BBHITIOJIHE-
nus. Hanpumep, MoKHO ObLIO ObI BECTU PEECTP, B KOTOPOM CUMBOJILHBIE CTPOKH
accoNMUpPyIoTest ¢ oobekTaMu hadpuK. ITO TMO3BOJISIET 3aPETUCTPUPOBATD K-
3eMILISIP HOBOII (habpuky 6e3 MBMEHEH U CYIIECTBYOIIEro Kojia, Kak TpebyeTcst
TIPU TIPEJIBIYTIEM TTorxo/1e. V1 BaM He mpuieTcst CBSA3BIBATH C MTPUIIOKEHNEM KOJT
(habpuK 1715t BCceX KOHKPETHBIX TIaT(GOPM. ITO CYIIECTBEHHO, TOCKOJIBKY CBSI3aTh
KO /7ist MotifFactory ¢ mpuiiokeHnneM, paboraoimum Ha miardopme, riae Motif
He TTO/I/ICPKUBAETCS, MOKET OKa3aThCA HEBO3MOKHBIM.
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Bripouem, BaKHO JIMIIIb TO, YTO TTOCJIE HACTPOIKK IPUIOKEHNUS ATt pabOTHI ¢ KOH-
KPETHOIT (habpUKOit 0GBEKTOB, MBI TTOJTyYaeM Hy KHbII BapuaHT oopmierus. Eciii
BIIOCJIE/ICTBU MbI U3MEHUM PEIIEHIE, TO CMOKEM HHUINAIM3UPOBaTh guiFactory
HO-ZPYTOMY, YTOObI UBMEHUTH BHEIITHUIT OOJIUK, a 3aTeM AUHAMUYECKHU TIEPECTPO-
um unrepdeiic. HezaBucumo ot Toro, Koria u kak OyeT MHUIMATH3UPOBATHCST
guiFactory, MOKHO ObITh YBEPEHHBIM B TOM, 4TO [IOCJIE ATOTO TIPUJIOKEHIE CMOJKET
co3/1aTh HEOOXOMMBIN BapuaHT oopmieHNst 6e3 KaKUX-Tu00 U3MEHEHHIA.

MATTEPH ABSTRACT FACTORY (ABCTPAKTHAA OABPUKA)

DabpuKkK U UX MPOAYKIUs — KJIOYEBbIe YYaCTHUKHU MaTTepPHA abCTpakTHasA
dabprka (113). DToT maTTEPH MOKET CO3/JaBaTh ceMelicTBa 00bEKTOB (e3 SAB-
HOTO CO3/IaHUsI AK3eMILISIPOB. [[pUMEHSITD ero Jiydiiie BCero Tor/a, KOora Yucio
1 OOIIMI BU/I MBTOTABIMBAEMbIX OOBEKTOB OCTAIOTCS TIOCTOSTHHBIMU, HO MEKILY
KOHKPETHBIMU CeMeHCTBaMU TIPOAYKTOB UMEIOTCs pasanunst. Bei6op Toro uimn
WHOTO CeMeiCTBA OCYIIEeCTBISIETCS TIYTEM CO3/IaHMS IKIEMILISIPA KOHKPETHOH
(habpuku, Mocse 4ero OHa UCIOIb3YETCs Uit Co3/lanmst Becex 00bekToB. [Tox-
CTaBUB BMECTO OJHO¥ (habpuKM APyTyI0, MOKHO 3aMEHHUTH BCE CEMENCTBO 00b-
€KTOB 11eJTUKOM. B matrepHe abctpakTHas pabprika aKIeHT JeIaeTcst Ha CO3/[aHIH
cemeticme 0OBHEKTOB, U ATO OTJMYAET €T0 OT JAPYTUX MOPOKAAIONINX TTATTEPHOB,
COB/IAIONINX TOJBKO OJIH KAKOH-TO BUI 0GBHEKTOB.

2.6. 1IOAAEPXKKA HECKONbKIX OKOHHbIX CUCTEM

Kak 10/5KHO BBITIISIETh TPUJIOKEHUE — 9TO JIUIIb OJIUH U3 MHOTUX BOIIPOCOB,
BCTAIOMINX TIPU TIepeHoce MPUJIOKEeHNs Ha ApyTyio miaatdopmy. Emte onna mpo-
GJiemMa 13 TOii e cepur — OKOHHas cpejia, B KoTopoii paboraer Lexi. [lannas cpesa
CO3/IaeT WJJIIO3UI0 HAJIMYUS HECKOJIBKUX TIEePEKPBIBAIOIIUXCS OKOH HA OJTHOM
pactpoBoM auctiee. OHa pacmpesessieT MexX/ay OKHAMH TIJI0Ma/lb 9KpaHa 1 Ha-
MpaBJIsieT UM COOBITUS KIaBUATYPhI U MbIIiA. CErojiHsI CYIECTBYET HECKOIBKO
IIMPOKO PACIIPOCTPAHEHHBIX 1 BO MHOTOM HE COBMECTHMBIX MEK/Y COOO0i OKOH-
HBIX cucteM (Hampumep, Macintosh, Presentation Manager, Windows, X). Mbr
xoresn 6b1, 4TOOBI Lexi paboTtast B 11000 OKOHHOM Cpe/ie 1Mo TeM Ke MPUIMHAM,
IO KOTOPBIM MBI TIO/IZIEPKIBAEM HECKOJIBKO CTAaHAAPTOB O(hOPMIICHNA.

MOXHO JIn BOCMONb30BATbCA ABCTPAKTHON OABPUKONA?

Ha niepBblit B3IJIs1/1 IPEICTABJISIETCS, YTO U B 3TOM CJIydae MOKHO BOCIIOJIb30BATh-
¢S TaTTePHOM abcTpakTHaA pabpuka. Ho orpaHndennst, CBsI3aHHbIE C TEPEHOCOM Ha
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JIpyTHe OKOHHBIE CUCTEMBI, CYIIIECTBEHHO OTJINYAIOTCS OT TEX, YTO HAKJIAIBIBAIOT
HE3aBUCUMOCTD OT O(hOPMIICHUSL.

IIpumensas narrepn abcTpakTHasa Gpabpuka, Mbl ITpeAIIoaaraiud, 4yTo yaacTcd
OTpe/IeJIUTh KOHKPETHBIN KJacc TG OB-BUIKETOB /sl KAXK/IOTO CTaHIapTa
ohopmeHNsT. ITO O3HAYAIIO, YTO MOKHO OY/IET MPOU3BECTU KOHKPETHBII KJIace
JUISl KOHKPETHOTO cTanaapTa (Harpumep, MotifScrollBar u MacScrollBar) ot
abcTpakTHOTO Kitacca (somyctuM, ScrollBar). IIpeanooKmmM, 0JIHAKO, 4TO Y HAC
yIKe eCTb HECKOJIbKO MePapXuil KJIACCOB, MOTYYEHHBIX OT PA3HBIX MOCTABIIH-
KOB, — TI0 OJTHO¥ JIJIsT KasK/I0T0 cTaHaapra. KpaiiHe MaJoBEpPOSITHO, 4TO TAaHHBIE
nepapxuu OyyT COBMECTUMBI MesKLy co00i. [ToaToMy B IpuJIoKeHUH He Oy1eT
0061MX abCTPAKTHBIX M3TOTABIMBAEMbIX KJIACCOB JIJIsI KAsK/IOTO BU/IA BU/KETOB
(ScrollBar, Button, Menu u T. 1.) — a 6e3 Hux (abpuka Kiaccos paboTarh He
MozkeT. Heobxommo, 4To0bl nepapxuu BUKETOB UMEJIU eIuHbII Habop ab-
cTpakTHBIX HHTEPdEiicoB. TOMBKO TOT/IA yIACTCS TPABUIBHO OOBSIBUTD OTIEPATIAH
Create... B uHTEpdeEiice abCTpaKkTHOI (haOPUKHL.

Jlns BusKeToB 9Ta 1mpobiema Oblia perieHa pa3paboTKON coOCTBEHHBIX ab-
CTPAKTHBIX U KOHKPETHBIX U3rOTABJMBAEMBIX KJIaccoB. Ternepb aHaJornyHas
TPYAHOCTb BO3HUKAET IIPU MOIBITKE 3aCTaBUTh Lexi paborarh BO Beex cyiie-
CTBYIOHIMX OKOHHBIX CPe/IaX; a UMEHHO, Pa3Hble CPe/ibl KUMEOT HECOBMECTUMbIE
nnaTepdetics mporpaMmMmupoBanud. Ho Ha aToT pas Bce cioxmee, MOCKOJIbKY
MBI He MOKeM cebe MO3BOJIUTh Peajn30BaTh COOCTBEHHYIO HECTAHAAPTHYIO
OKOHHYTO CUCTEMY.

Onnaxo cracuTesbHBIN BBIXO/ BCe JKe ecTh. Kak 1 cranapTsl oopMIIeHUS, NH-
Tepdeiicbl OKOHHBIX CHCTEM He TaK YK PAAMKAIBHO OTJINYAITCS JAPYT OT JIPYTa,
160 Bce OHU TIpeIHa3HAYEHbI TPUMEPHO JIJIs OHUX U TeX ke 1eseit. Ham HykeH
YHUGDUIMPOBAHHBII HAOOP OKOHHBIX A0CTPAKIIN, KOTOPHIM OBLTIO ObI BO3MOKHO
3aKPBITH JII00YI0 KOHKPETHYIO PEaTN3aINI0 OKOHHON CHCTEMBI.

WHKANCYNALNA 3ABUCUMOCTEN OT PEAJTU3ALINN

B pasmesie 2.2 6b11 BBezieH Kiace Window [7ist 0TOOpakeH s Ha aKpaHe Timda
WX CTPYKTYPHI, cocTodriel 3 riandos. Hudero He ToBOPUIOCH O TOM, € KaKO#
OKOHHOM cHCTeMOii paboTaeT 3TOT 0OBEKT, MOCKOJIBbKY B A€HCTBUTEILHOCTH OH
B0OODIIle He CBSI3aH HU ¢ O/IHOI cucTemoit. Kiace Window nakancympyer GyHk-
IIMOHATIBHOCTH OKHA B JII000I OKOHHOM CHCTEeME:

B omepaiuy IPOPUCOBKU HAa30BBIX TEOMETPUUECKUX (DUTYD;
B BO3MOKHOCTH CBEPHYTD M Pa3BePHYTh OKHO;

B u3MeHeHHe cCOOCTBEHHBIX PA3MEPOB;
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B [IepepUCcOBKa CBOETO COAEPKUMOTO TIPU HEOOXOIUMOCTH — HAIPUMEp, MPH
pa3BepThIBAHUY M3 3HAYKA WJTM OTKPBITUU PAaHee MePEKPBITON YacTH OKHA.

Kuacc Window oKeH 0XBaThIBaTh (yHKIIMOHATBHOCTH OKOH 13 PA3HBIX OKOHHBIX
cucteM. PaccMoTpuM /iBa KpaHUX MOAXO0/1A:

B nepeceuenue Qynxyuonarvnocmu. Varepdetic kaacca Window mpeaocTaBis-
€T TOJIbKO (DYHKITMOHAJIBHOCTb, 061uy10 JJIA BCEX OKOHHBIX crucTteM. OmHaKo
B pesyJibTaTe MbI IoJaydaeM nHTepdeiic He borade, ueM B caMoil caboil u3
paccMaTpUBaeMbIX crcTeM. Mbl He MOKEM BOCIIOJIb30BAThCS O0JIee MOIIHbI-
MU CPEACTBAMU, JaKe €CJIU UX MOAAEPKUBACT OOJIBITMHCTBO OKOHHBIX CH-
creM (HO He Bce);

B obvedunenue pynxyuonarvrocmu. Cosnaercs mHTepdeiic, KOTopbiil BKIOYA-
€T BO3MOKHOCTH 8CeX CYIIECTBYIONUX CUCTEM. 3/I€Ch BO3HUKAET OIACHOCTb
MTOJIYYUTh YPE3MEPHO TPOMO3/IKUI U BHYTPEHHE MPOTUBOPEUNBBINH UHTEP-
detic. Kpome Toro, Ham TpugeTcs U3MEHSATH €To (a BMecTe ¢ HUM 1 Lexi)
BCSIKMIT pas, KaK TOJBKO MPOM3BOAUTEND mepepaboTaeT uHTEpdeiic cBoei
OKOHHOH CUCTEMBI.

Hu onHO U3 KpailHUX pelieHuii He TOIUTCS, TI0ATOMY MbI BEIOEPEM KOMITPO-
muccHoe. Kiace Window GyzeT mpeaocTaBisith yaoOHbINH nHTEpdEiic, momaiep-
JKUBAOIINIT HarboJIee IOy IIPHBIE BO3MOKHOCTH OKOHHBIX chcTeM. [T0CKOIbKY
penakrop Lexi Oyzet paboTath ¢ KiaccoM Window HAIIPSIMY10, 3TOT KJIACC IOJIKEH
TTOA/IEPSKUBATD U CYIITHOCTH, O KOTOPHIX LeXi M3BeCTHO — TO €CTh Il ITO 03-
HavaeT, 4To uHTepdeiic Kracca Window 10KeH BKIIOYATh 0a30BbIi HaOOp Tpacu-
YeCKMX Ollepanuil, Ho3BoJIsAonuii rimdam orodpaxars cebs B okHe. B tabir. 2.3
puBeieHa MoA0G0pKa orepaluii us narepdeiica Kaacca Window.

Ta6nuua 2.3. NiHTepdeiic knacca Window

06s3aTenbHblii Onepauun

YnpaBneHue okHamun virtual void Redraw()
virtual void Raise()
virtual void Lower()
virtual void Iconify()
virtual void Deiconify()

Ipaduka virtual void DrawLine(...)
virtual void DrawRect(...)
virtual void DrawPolygon(...)
virtual void DrawText(...)
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Window — 9T0 abcTpakTHBIM Kiaacc. Ero KOHKpeTHbIE MOAKIACCH MOALePKI-
BAIOT pa3JinuyHble BU/IBI OKOH, C KOTOPBIMU UMEET JIeJI0 TToJb3oBaTesib. Hampu-
Mep, OKHA MPUJIOKEHUH, COOOIIEeHNH, 3HaYKK — 9TO BCe OKHa, HO CBOICTBa
y HUX pasnble. /[yig ydeTa Taknx pasiandnii MBI MOXKEM OIPEIETUTH MOIKIACCHI
ApplicationWindow, IconWindow 1 DialogWindow. Bosnukarormas nepapxus
MTO3BOJISIET TAKUM TIPUJIOKEHUIM, Kak Lexi, co3math yHUPUIIMTPOBAHHYIO, UH-
TYUTUBHO HOHSATHYIO abCTPAKIMIO OKHA, HE 3aBUCAILYI0 OT OKOHHON CHCTEMbI
KOHKPETHOTO MTOCTABIINKA:

glyph

A

Glyph Window

Draw(Window) Redraw() o + — -| egph->Draw(this)!
Iconify()
Lower() <

DrawlLine()

A

| ApplicationWindow | IconWindow DialogWindow

owner

Iconify() Lower() @
|

owner->Lower()

VITak, MbI OIIpe/IesIAIN OKOHHBINA HHTepdeiic, ¢ KoTopbiM Oy/eT pabotats Lexi. Ho
r7ie JKe B HeM MEeCTO JIJIsI PeasibHOH TIaT(hOpMEeHHO3aBUCUMOI OKOHHOI CUCTEMBI ?
Ecain Mbl He coOupaeMcsi peajii30BbIBaTh COOCTBEHHYIO OKOHHYIO CUCTEMY, TO
B KAaKOM-TO MeCTe Hallla abCTpakI[isa OKHA J0JIKHA OBITh BbIPasKeHA B TEPMUHAX
neseBoii cuctemMel. Ho te umenro?

MoskHO 6bLI0 ObI pealn30BaTh HECKOJbKO BapUMAHTOB Kjaacca Window 1 ero
MO/KJIACCOB — IO OJHOMY JIJIsT KaXK/JI0H OKOHHOU cpefbl. Boi6op HYKHOTO
BapHMaHTa MPoU3BoAUTCs pu cOopke Lexi aig mannoii mnargopmbr. Ho pesa-
craBbTe cebe, ¢ YeM Bbl CTOJKHETECH IPU COIMPOBOKICHUM, €CIM IPULETCS
OTCJIEKUBATh MHOKECTBO Pa3HbIX KJIACCOB C OAHUM U TeM Ke nMeHeM Window,
HO peajn30BaHHBIX JJIsI PA3HbIX OKOHHBIX CUCTeM. BMECTO 9TOT0 MOKHO OBLIO
OBl CO3aTh 3aBUCSIIUE OT Pealn3al[uy MOAKIACCHL KaXKI0r0 Kaacca B uepap-
Xxuu Window, HO 3aKOHYMIIOCH OBl 9TO TEM K€ CaMbIM CTPEMUTEIbHBIM POCTOM
YHCJIa KJIACCOB, 0 KOTOPOM YsKe TOBOPUJIOCH TIPH MOTIBITKE 00AaBUTD 3JIEMEHThHI
odopmienus. Kpome Toro, 0b6a perreHus He 00J1a1al0T 10CTaTOYHON THOKOCTBIO,
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4TOOBI MOJKHO OBLJIO TIEPETH Ha APYTYI0 OKOHHYIO CUCTEMY YiKe TOCTIe KOM-
MUJISTITAY TpOoTrpaMMbl. [ToaTomMy nipueTcs mo/iepkuBaTh HECKOJIbKO PAa3HbIX
HCTIOTHSIEMBIX (DafJIOB.

Hwu toT, HU npyroii BApUaHT He BJIOXHOBJISAIOT, HO UTO ellle MOXKHO c/ienath? To
JKe caMoe, 9TO MBI cIeTalTH 71T (bOPMATUPOBAHUS U IEKOPUPOBAHUS, — UHKAN-
CYAUPOBAMb UBMEHIIOUYIOCS CYWHOCMb. B 3TOM ciIydae iepeMeHHOU 4acThio
SIBJISIETCS peasu3aiisi OKOHHON cucTeMbl. Ecaim uHKancyampoBaTh GyHKIIUO-
HAJIbHOCTh OKOHHOW CHUCTEMbBI B O0BEKTE, TO yIACTCS Pea30BaTh CBOM KJacc
Window 1 €ro IoAKIacChl B KaTeropusix uHrepdeiica atoro oobekra. BoJee Toro,
ecJu Takoi naTepdeiic CMOKET MOAIEP;KIUBATh BCe MHTEPECYIONTIe HAC OKOHHbBIE
CUCTEMBI, TO HE PUJIETCS U3MEHSTh HU Window, HU €T0 IMO/IKJIACCHI TIPU ITEPEXO/Ie
Ha ZPyTyIo cucteMy. YToObl HACTPOUTH OKOHHBIE OGBEKTHI B COOTBETCTBHH C TPe-
GOBaHUSMMU HYKHONH OKOHHOI CHCTEMBI, JOCTATOYHO TIE€PEAaTh UM ITOXOISAIINI
00bEKT, MHKAIICYJIUPYONINNA OKOHHYIO CHCTEMY. DTO MOKHO CEIaTh JIakKe BO
BpeMsI BBITIOJIHEHUS.

KJTACCbl WINDOW W WINDOWIMP

MpbI otnipesie/TuM OT/Ie/IbHYIO UepapXuio Ki1accoB WindowImp, B KOTOPOI CKpoeM
3HAHE O PA3JTMYHBIX PEATH3AINSIX OKOHHBIX CUCTEM. WindowImp — 9T0 abcTpakT-
HBIIT KJIACC U151 OO BEKTOB, MHKATICYTMPYIOIINX CHCTEMHO3aBUCHMBIT KO/ YTOGBI
3actaBuTh Lexi paboTaTh B KOHKPETHOI OKOHHOI CHCTeMe, KasKAblil OKOHHBIIA
00beKT OyieM KOH(MDUTYPHUPOBATH SK3EMILISIPOM TOTO IMOJKIacca WindowImp,
KOTOPBIH TTpeiHa3HaveH /I 3TOM cucTeMbl. Ha cxeme HITKe TIpeICTaBIeHbI OT-
HOIIIEHU MeKY nepapxusamu Window n WindowImp:

Window

Raise()
DrawRect(...)

imp
>——— > Windowimp

DeviceRaise()
DeviceRect(...)

| ApplicationWindow |

| DialogWindow |

| IconWindow | | | |
MacWindowlmp PMWindowlmp XWindowlmp
DeviceRaise() DeviceRaise() DeviceRaise()
DeviceRect(...) DeviceRect(...) DeviceRect(...)
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CKpBIB pean3aifio B Kiaccax WindowImp, MbI CyMesii nu30eKaTh «3aCOPEHIsI»
KJ1accoB Window 3aBHCHMOCTSIMU OT OKOHHOM cucTeMbl. B pesysibrare nepapxus
Window ImoJrydaeTcst CpaBHUTEILHO KOMITAKTHOW 1 cTaOUIbHON. B TO ke BpeMs
MBI MOJKEM PACIINPUTD HEPAPXUIO PEATHIAIIHIT, €CJIH OY/IeT HYKHO TTOIEPKATD
HOBYIO OKOHHYIO CUCTEMY.

NOAKNACCbI WINDOWIMP

[Toxkmaccest WindowImp mpeoOpasyroT 3arpochl B ONEPAIMH, XapaKTePHbIE JJIsT
KOHKPETHOIT OKOHHOI crcTeMbl. PaccMoTpuM nipuMep u3 paszena 2.2. Mbr omipesie-
Junnau Rectangle: :Draw B KaTeropuax DrawRect Ha1 9K3eMIIIPOM Ki1acca Window:

void Rectangle::Draw (Window* w) {
w->DrawRect(_x0, _y0, _x1, _yl);

B peanmusarn DrawRect 110 yMOJIYaHUIO UCITOJIB3YeTCsl abCTPaKTHAs OTepPallust
PHCOBaHUS TPSIMOYTOJIBHUKOB, 00bsiBJIeHHas B WindowImp:

void Window::DrawRect ( Coord x@, Coord y@, Coord x1, Coord yl )
{ _imp->DeviceRect(x0, y0, x1, yl); }

rae _imp — mepemMenHas Kjaacca Window, B KOTOPOI XpaHUTCS YKas3aTelb Ha 00b-
eKT WindowImp, MCITOJBb30BAHHBIN TIPU HAaCTPOIiKe Window. Peanmmsanus okaa
OTIPeNeTIIETCS TEM 9K3EMILIIPOM TTOIKIacca WindowImp, Ha KOTOPBINA YKa3bIBACT
_imp. [Tyt XWwindowImp (TO ecTb moakmacca WindowImp /it OKOHHON CUCTEMBI X
Window System) peanmsaiius DeviceRect Moriia Obl BBITJISIAETH TaK:

void XWindowImp::DeviceRect ( Coord x0, Coord y@, Coord x1, Coord yl )
{

int x = round(min(x@, x1));

int y = round(min(ye@, y1));

int w = round(abs(x@ - x1));

int h = round(abs(y® - y1));
XDrawRectangle(_dpy, _winid, _gc, x, y, w, h);

DeviceRect ompe/iessieTcss MIMEHHO TaK, TOCKOJIbKY XDrawRectangle (mHTepdeiic
X Window jijist pucoBaHUst TIPSIMOYTOJIBHUKOB ) OITPEIEJISIET IPSIMOYTOJIBHUK O
JIeBOMY HIKHEMY YTJIy, ITUPUHE U BbicoTe. Peanusariis DeviceRect JOIKHA BBI-
YUCJTUTH 3TU 3HAYEHUS TI0 TIepelaHHbIM eif mapamerpam. CHauaia OHa HAXOIUT
JIEBBIT HUKHMI yroJ1 (TockobKy (X0, y0) MOKeT ObITh JIF0OBIM 13 YEThIPEX YIJIOB
MIPSIMOYTOJBHIKA ), 4 3aT€M BBIUUCIIET IJINHY U ITUPUHY.
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PMWindowImp (mozkmacce WindowImp auist Presentation Manager) onpezesiu Obr
DeviceRect 110-pyromy:

void PMWindowImp::DeviceRect ( Coord x0, Coord y@, Coord x1, Coord yl )
{

Coord left = min(x@, x1);

Coord right = max(x@, x1);

Coord bottom = min(yo, y1);

Coord top = max(yo@, yl);

PPOINTL point[4];
point[@].x = left; point[@].y = top;

point[1].x = right; point[1].y = top;
point[2].x = right; point[2].y = bottom;
point[3].x = left; point[3].y = bottom;
if (

(GpiBeginPath(_hps, 1L) == false) ||
(GpiSetCurrentPosition(_hps, &point[3]) == false) ||
(GpiPolyLine(_hps, 4L, point) == GPI_ERROR) ||
(GpiEndPath(_hps) == false) )

// Coobuutb 06 ownbke
} else {
GpiStrokePath(_hps, 1L, OL);

OTkyna Takoe oTanume oT Bepcuu 1 X? /lemo B Tom, uto B Presentation
Manager (PM) net aBHOI onepanuu st pucOBaHUS MPSAMOYTOJBHIKOB, KaK
B X. Bmecrto sTtoro PM umeer 6oJiee o6mmii natepdeiic ast 3agaHusi BepIInH
urypsl, cocrosiieit 3 HeCKOJIbKUX OTPE3KOB (MHOKECTBO TAKUX BEPIITUH Ha-
3BIBAETCSI MPAeKmopueil), i sk pPUCOBAHISI TPAHUITBI UJIH 3/IUBKU TON 00J1aCTH,
KOTOPYIO 3TU OTPE3KU OTPAHUINBAIOT.

OueBusino, yto peasmsanyu DeviceRect mst PM u X coBepIiieHHO HETIOXOXKH,
HO 9TO He NMeeT HUKAKOTOo 3HaueHusA. Bo3aMoskHO, WindowImp CKPBIBAET PA3IMImns
nHTEPDENCOB OKOHHBIX CHCTEM 32 GOJIBIITM, HO CTaOUIIbHBIM HHTEP(hERCOM. ITO
M03BOJISIET ABTOPY MOJIKJIacca Window COCPEIOTOUNTHCS Ha aOCTPAKIK OKHA, a He
Ha 110[POOHOCTSIX OKOHHOIT crcTeMbl. TaksKe MosiBJISIETCS] BOSMOKHOCTD I00aBJIATH
TTOJIZIEPIKKY 77T HOBBIX OKOHHBIX CHICTEM, He I3MEHSI KJIACChI N3 nepapXuu Window.

HACTPOMKA KNACCA WINDOW C MOMOLLbK WINDOWIMP

Baskneiiuii Borpoc, KOTOPbII MbI e1ife He pACCMOTPEJIN, — KaK HAaCTPOUTh OKHO
TTOAXOAITIM TToAKIaccoM WindowImp? [[pyruMu cioBamMu, KOT/Ia MHUITUATU3UPY -
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eTcs TIepeMeHHasl _imp ¥ Kak y3HaTh, KaKas OKOHHAS cucTeMa (a ciieZIoBaTesIbHO,
u nojkaacc WindowImp) ucronbayercsa? YToObl OKHO MOIJIO ¢/ieJIaTh YTO-TO He-
TPUBUAJIbHOE, eMy He0OX0auM 00beKT WindowImp.

EcTb HeCKOJIBKO BO3MOKHOCTEH, HO MBI OCTAHOBUMCSI Ha TOH, T71€ UCIIOJIb3YeTCs
narTepH abcTpakTHas pabprika (113). MoskHo onpeenTh abCTpakTHBIN (habprd-
HBII KJ1acc WindowSystemFactory, IpeocTaBIIsIonuii HHTepgEc 71 CO3/IaHns
Pa3JIMYHbBIX BUIOB OOBEKTOB B 3aBUCUMOCTH OT OKOHHOI CHCTEMBbI:

class WindowSystemFactory {

public:
virtual WindowImp* CreateWindowImp() = 0;
virtual ColorImp* CreateColorImp() = 0;
virtual FontImp* CreateFontImp() = ©;

// Onepauma "Create..." pna Bcex pecypcoB OKOHHON CUCTEMbI

s

JlaJiee MOKHO OTIPEIETUTh KOHKPETHYIO (haGpuKy /st KayKI0i OKOHHON CHCTEMBI:

class PMWindowSystemFactory : public WindowSystemFactory {
virtual WindowImp* CreateWindowImp()
{ return new PMWindowImp; }
/] ...
¥

class XWindowSystemFactory : public WindowSystemFactory {
virtual WindowImp* CreateWindowImp()
{ return new XWindowImp; }
//
¥

s nHuIManu3anm nepeMeHHoi _imp ykazaTeseMm Ha 06BbeKT WindowImp, COOT-
BETCTBYIOIIUIT TAHHOI OKOHHOM CHCTEMe, KOHCTPYKTOP 6a30BOTO K1acca Window
MOKET MCIT0JIb30BaTh HHTepdeiic WindowSystemFactory:

Window: :Window () {
_imp = windowSystemFactory->CreateWindowImp();

Ilepemennag windowSystemFactory — 3TO MU3BECTHBIU IIpOrpaMMe 9K3EM-
IJIsIp Tojkacca WindowSystemFactory (aHaJjior mepeMeHHOM guiFactory,
ompeesionieil BapuanTt oopmiiennst). M maunmamnzupyercs mepeMeHHast
windowSystemFactory TOYHO TaK JKe.
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MATTEPH BRIDGE (MOCT)

Kirace WindowImp omipesesisier mHTepdeiic K OOIIMM CpeIcTBAM OKOHHOI CHCTEMBI,
HO Ha €T0 JN3aliH HAKJIABIBAIOTCA WHBIE OTPAaHUYCHUS, HesKeau Ha MHTepdeiic
kiacca Window. ITpukiagHoii mporpaMMucT He obpamaercss K uHTepdeiicy
WindowImp HEITOCPEACTBEHHO, OH UMEET JIEJI0 TOJIBKO ¢ 0ObeKTaMu Kacca Window.
[Toatomy nnTepdeiic WindowImp He0OS3aTENBHO OJIKEH COOTBETCTBOBATD IPE/I-
CTaBJIEHUIO TIPOTPAMMUCTA O MUPE, KaK TO OBLIIO B CJIydae ¢ uepapxueii 1 mHTep-
(deiicom kmacca Window. Murepdeiic WindowImp MoxkeT Gojiee TOUHO OTpakaTh
CYITHOCTU, KOTOPBIE B I€UCTBUTEIbHOCTU TIPENOCTABIIIOT OKOHHBIE CUCTEMBI,
co BceMu ux ocoberrocTsiMu. OH MOKeT ObITh OPUEHTHPOBAH Ha TiepeceyeHre
ni obbenuHenne GyHKIIMOHAIBHOCTH — B 3aBUCUMOCTH OT TOTO, YTO JIydIiie
MOJIXO/IUT JIJISI 11€JIeBOM OKOHHOW CUCTEMBI.

Baskno nonuMath, 4to uHTEpdeiic Kiacca Window nmpusBaH 00CIyKUBATh UH-
Tepechl MPUKJIAJHOTO TTPOTPAMMHUCTA, TOT/Ia Kak WHTepdeiic kaacca WindowImp
B 0OJIbIIIE CTEleH OPUEHTHPOBAH Ha OKOHHBIE crcTeMbl. Pasienenne GyHK-
[[MOHAJIBHOCTU OKOH MEK/ILYy uepapxudmu Window 1 WindowImp O3BOJISET HeE-
3aBUCHMO PEaTN30BBIBATH ¥ CIEIMAIN3UPOBaTh X WHTEpheiichl. OOBEKTH U3
ATUX MEPapXUil B3aMMOJIEICTBYIOT, 03BoJIsts Lexi paGorath 6e3 n3MeHeHU i
B HECKOJIBKUX OKOHHBIX CHCTEMaX.

OtHorrenne nepapxuii Window u WindowImp siBjisier co0oil mpumep maTTepHa
mocT (184). Ero umest 3akio4aercs B TOM, 9YTOObI HEPAPXUU KJIACCOB MOTJIH
paboTtaTh COBMECTO [laske B CJIyYae, eCJIU OHU IBOJIOIMOHUPOBAJIH 110 OT/IEJb-
Hoctu. Kpurepuu pa3zpaboTku, KOTOPBIMU MBI PYKOBO/ICTBOBAJINCH, 3aCTABUJIH
Hac Co3/1aTh JIBE PA3INYHbIC NEPAPXUN KIACCOB: OHY, MTOAIEPKUBAIONTYTO JIO-
TUYECKYIO KOHIIETIIIUIO OKOH, U IPYTYIO JIJIsI BOILJIONEHUS PA3HBIX Pean3aluii
okoH. [TaTTepH MOCT 1T03BOJIsIET COXPAHATDH U COBEPIIEHCTBOBATD JIOTUYECKIE
abCTpaKIUU yIPaBJICHUsT OKHAMH, HE IPUKACASCh K KOJY, 3aBUCSIIEMY OT
OKOHHOII CHCTEMBI, 1 HA0OOPOT.

2.7. OMEPALI NONTb30BATENIA

Yactp ynxmmonanproctn Lexi qoctymaa gepes WYSIWY G-tipencrasienme
JIOKyMeHTa. Bbl BBOAIMTE M yaasseTe TeKCT, mepeMeniaeTe TOYKY BCTaBKH U BbI-
6upaere hparMeHTbI TEKCTA, TIPOCTO YKA3BIBAS U MIETKASI MBITIHIO HJTH HAKAMAsT
kiaaBumn. Jlpyras yacts (hyHKIMOHAJIBHOCTH JOCTYIIHA Yepes3 BBII/AoIine
MEHIO, KHOIIKU U Topsiyme KJIaBuiin. B yacTHOCTH, K 9TOI KaTeropuy OTHOCSTCS
cJefylolue ollepayu:
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B Co3/laHUEe HOBOIO JOKYMCHTA;

B OTKpBITUE, COXPAaHEHUE U I1eYaTh CYIECTBYIOIIErO JOKYMEHTA;

B BbIpe3aHie BBIOPAHHON YacTH JOKYMEHTA 1 BCTABKA €€ B IPYTOE MECTO;
B u3MeHeHue MPUGTA U CTUIIS BBIOPAHHOTO TEKCTA,

B u3MeHeHnue (OpMaTHPOBAHMSA TeKCTa (HAIpUMep, YCTAHOBKA PEKMMA BbI-
pPaBHUBAHMUS );

® 3aBepuieHne paboOThI IPUIOKEHUS 1 JIP.

Lexi mpemoctaBsigeT 1yid 3TUX OMEPAIIH Pa3aInIHbIe TOIb30BATEIbCKIE HHTEP-
deticer. Ho MBI He XOTUM acCcOMUPOBATH KOHKPETHYIO OMEPAITUIO C OTIPeeIeH-
HBIM TI0JIb30BATEIbCKUM UHTEP(hENCOM, TIOCKOJIBKY JIJIs1 BBITTOJHEHWS OIHOM U TOM
JKe OTIepaIy JKeJIaTeTbHO UMETh HECKOJIBKO MHTepdeiicoB (HarmpumMep, TUCTaTh
CTPAHUITBI MOKHO KaK TTOMOTIBIO KHOTIKY Ha dKpane, Tak M KOMaH[0i MEHIO).
Kpome toro, otiesbHbIe 37IeMeHTBI HHTEepdEiica MOTYT U3MEHUTHCS B OYIyIIEM.

Kpowme Toro, aTu omeparuu peaansyoTes B pa3Hbix kiraccax. Ham kak pazpabot-
YHKaM XOTEJIOCh ObI UMETh JI0CTYI K (DYHKIIMOHATBHOCTH KJIACCOB, He CO3/IaBast
3aBUCHMOCTEI MEK/TY KTacCaM¥ PeaM3aliiu 1 TI0JIb30BaTEIbCKOTO NHTEpdeiica.
B npoTHBHOM cJTydae MoJryYnuTcst CUJIbHO CBSI3aHHBIN KOJI, KOTOPBIEL OYIeT TPYIHO
[IOHSTD, PACIIUPATDL U COIIPOBOXK/ATD.

CuTyarus ocIOXKHIETCS ellle U TeM, 9To LeXi ToKeH MOoAePKUBATh OTIEpAITUT
OTMEHBI 1 TIOBTOPa' GOJIBIIMHCTBA, HO He écex ornepalinil. Tounee, jKeTaTeIbHO
yMeTb OTMEHATD olepanuu MoaAuduKanuu 1o0KyMeHTa (CKakeM, yAaaeHue),
KOTOpPBbIE M3-32 OTLJIONTHOCTH TT0JIb30BATENS MOTYT MIPUBECTH K YHUUYTOKEHUTO
60sb1I0ro 0ObeMa HanHbIX. Ho He cieayer mpitaThcst OTMEHUTH TAaKyIo Oepa-
110, KaK COXpaHeHue YepTeska WK 3aBepIleHne MPUIoKeHns. Mbl Takke He
XoTeJin OBl HaJlaraTh IPOU3BOJIbHBIE OTPAHIUYEHIS Ha YUCIIO YPOBHEH OTMEHbBI
U TTIOBTOPA.

Pasymeercs, mojijiep;kka 1moJib30BaTeIbCKUX ONePallnii paciipeiesieHa 1o Bcemy
NPUIOKEHHTO. 3a/1a4a B TOM, YTOOBI HAUTH TPOCTON U PACITHPSIEMbIIT MEXaHU3M,
YIOBJIETBOPSIIOIINI BCEM BBIIIEU3JI0KEHHBIM TPEOOBAHKUSIM.

WHKANCYNALMNA 3ANPOCA

C Touku 3peHnd MPOEKTUPOBIINKA BHITIAIAIONIEE MEHIO — 9TO MPOCTO eTlle ONH
BU/I BJOKeHU TG oB. OT Apyrux raudoB, UMEIONINX TTOTOMKOB, €T0 OTJINYaeT

! Tlox moBTopoM (redo) MOHMMAETCST BBIMOJIHEHUE TOJBKO YTO OTMEHEHHOU OIePAIHH.
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TO, YTO OOJIBIIIMHCTBO COMAEPKAIINXCST B MEHIO TJIM(OB KaKUM-TO 00pa3oM pea-
TUPYET Ha OTIYCKaHUE KHOITKU MBITIIH.

[Ipenmnomnoxkum, 4T0 Takue pearupyrolue riaudpl SBASIOTCS IK3EMILIIPaMu
nojiksacca MenuItem kiacca Glyph 1 4To ¢BOIO paboTy OHU BBITIOJHSIOT B OTBET
Ha 3anpoc kanenTa'. JIJist BBIOTHEHNUST 3a1poca MOKET MOTPebOBaTHCS BBI3BATh
OJTHY OTIEPAIHIO OJTHOTO OOBEKTA UJIM MHOTO Ollepaliiii PasHbIX 00bEKTOB (MU
KaKOH-HUOY/Ib TPOMEKYTOYHBIN BAPUAHT).

Hawm me xBaTtaetT MexaHu3Ma MapaMeTPU3aINH TYHKTOB MEHIO 3a1TpOCcaMu, KOTO-
pble OHU JIOJKHBI BBITIOJTHSTD. TakiM c1iocoboM yaanoch Obl n30ekarh paspacta-
HISI YHCJIa TTO/IKJIACCOB 1 00€CIeYnTh GOJIBIINYI0 THOKOCTH BO BPEMST BBITIOJTHEHMUSL.
MenuItem MOKHO TapaMeTPU30BaTh BBI3BIBAEMON (DYHKITHEN, HO 9TO pelleHme
HETIOJIHO 110 TPEM IPUYMHAM:

B B HEM HE YUYUTBIBACTCA HpO6JIeM3. OTMeHbI/HOBTOpa;

B ¢ ¢yukumeii TpyaHO accoruupoBarh coctogHue. Hampumep, ynaxims, ms-
MeHsoas Mpu@T, T0JKHA 3HATD, KAKOU UMEHHO 3TO MIPUQT;

B (DYHKIUU TPYAHO PaCHIMPSTh, a TIOBTOPHOE MCIIOTh30BaHUE WX YacTel 3a-
TPY/HEHO.

OTcro/a ciieyer, 4To MyHKTHI MEHIO JIyYIlie TapaMeTPU30BaTh 006eKMOoM, a He
dbynknumeit. Torma Mbl cMOKeM TPUOETHYTh K MEXaHU3MY HACJEIOBAHUS [IJIsT
pacimpenns 1 MOBTOPHOTO UCTIOJIb30BAHNA peasn3ainu 3ampoca. Kpome Toro,
y HAC TOSABISETCS MECTO JIJISI COXPAHEHUS COCTOSHUS W peaanu3alui OTMEHbI/
MIOBTOpA. JTO ellle OAWH IPUMep MHKAICYJISINN U3MEHSIoNIeicss CYITHOCTH,
B JIAaHHOM cJjiyyae — 3ampoca. Kax/plili 3a1ipoc Mbl MHKAIICYJIUPYeM B 0OBEKT-
KOMaHTY.

KJTACC COMMAND W ETO MOAKIIACCHI

Chauasia onpeieiuM abCTpaKTHBIN KJ1acec Command, KOTOPbIil OyeT MpeaocTas-
JIATh uHTEepdETC /171 BbIIaum 3arpoca. bazoBbiii nHTepdelic BKII0YaeT BCETO OHY
abcTpakTHYIo oneparnio Execute. [Togkmacch Command 110-pasHOMY Peanu3yioT
ATy OINepanuio s BBHITTOJHEHMS pa3HbIX 3ampocoB. HexkoTopwie moakmaccot
MOTYT YaCTUYHO WJIM MTOJTHOCTBIO JIEJIErUpOBaTh paboTy APyruM oObeKTaM,
a oCTaJIbHBIE BBITTOJHSIOT 3anpoc camu (puc. 2.11). Oxnako g 3anparmsaio-

! KontenTyasbHO KIUEHTOM SIBJISIETCS TOIb30BATE b LexXi, HO Ha CaMOM JieJie 3TO MPOCTO

KaKOU-TO IPYroi o6beKT (Harpumep, Aucrerdep COObITHH ), KOTOPBIN yIIpaBJisieT 00paboTKOM
BBOJIA MI0JIb30BATEJIS.
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1ero oobekT Command — 3TO BCero Jiniib 00beKT Command; Bce Takue 0ObEKThI
06pabaThIBAIOTCS OAMHAKOBO.

Command

Execute()

A

|

|

|

QuitCommand

Save

PasteCommand FontCommand SaveCommand
Execute() o Execute() o Execute() @
. .
} }
buffer | newFont | I
| |
BbiBecTun
[ManoroBoe OkHO,
BctaButb MepepucosaTb B KOTOPOM
coaepXxmmoe BbIOPaHHbIN nonb3oBaTenb
oydepa dparmeHT TekcTa CMOXET BBECTU UM
B AOKYMEHT ApYrum wpngpTom LOKYMeHTa, a 3aTem
COXPaHUTb JLOKYMEHT
C yKa3aHHbIM UMEHEM

Execute() o
1

T

|
|
|
if (BOKYMEHT N3MeHeH)
{ save->Execute() }
3aBepLunTb NpUIoXeHne

Puc. 2.11. YacTb nepapxmm knacca Command

Teneps B K1acce MenuItem MOXKET XPAaHUTHCST OOBEKT, HHKATICYIUPYIOIIUIT 3a-
npoc (puc. 2.12). Kaxaomy 00beKTy, IIpecTaBIsgIoNneMy IIyHKT MEHIO, Tiepeia-
eTcs 9K3eMILISIP TOTO M3 TIOAKIACCOB Command, KOTOPBIN COOTBETCTBYET ATOMY
MYHKTY, TOYHO TaK jKe, KaK MbI 33/laéM TEKCT, OTOOPasKaeMblil B IyHKTE MEHIO.
Korza mmosib3oBatesib BHIOMPAET HEKOTOPBIH ITYHKT MEHI0, 00 beKT MenuItem po-
CTO BBI3BIBAET OTIEPAINIo Execute /Jist cBoero oobekTa Command, 4TOOBI OH BbI-
[IOJIHWJI 3aIIPOC. 3aMETUM, YTO KHOIIKH U JPYTHe BUPKETbI MOTYT IT0JIb30BAThCSI
obbexTamMu Command TOYHO TaK JKe, KakK W ITYHKTHI MEHIO.

Glyph

/\

Menultem

command
————————————

Command

Clicked() o
1
1
1

Execute()

command->Execute()!

Puc. 2.12. OTHoweHuA mexay knaccamm Menultem n Command
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OTMEHA OMEPALINIA

OyHKIMOHAIBHOCTh OTMEHBI/TTIOBTOPA UTPAET BAXKHYIO POJIb B UHTEPAKTUBHBIX
OPUIOKEHUsAX. YTOOBI UMETh BOBMOKHOCTD OTMEHSITH M TIOBTOPSITH KOMAH/IBI,
HY’KHO BKJIIOUUTD omeparuio Unexecute B nHTepdetic kiaacca Command. Ee BbI-
MOJTHEHUE OTMEHSIET BCe TI0CJIeICTBUS TIPe/IbIIyIeli onepaluu Execute ¢ uc-
0JIb30BaHUEM MH(MOPMAIIUH, COXPAHEHHOI 9TOH ornepaiiueil. Tak, mpu komaHie
FontCommand orepaiius Execute s10/KHa OblTa Obl COXPAHUTH AUANIA30H TEKCTa,
mpudT KOTOPOro OBLT MI3MEHEH, a TAKIKe TIePBOHAYAIBHBIN pudT (Wiu mpud-
Th1). Omnepanust Unexecute Kjacca FontCommand BOCCTAHOBUT CTapbIil MIPUdT
(v puTHI) 7T YKa3aHHOTO JANAITa30Ha TEKCTA.

WNuorna Bo3MOKHOCTD BBITIOJHEHUST OTMEHBI JIOJIKHA OTIPEIEJSITHCS BO BPEMsI
BhInosiHeHNs. CKaskeM, 3a1poc Ha nu3MeHeHue MpudTa BbIZIEJEHHOTO yUacTKa
TEKCTa He MIPOU3BOIUT HUKAKUX JICHCTBU, €CJIM TEKCT yKe 0ToOpaskeH Tpebye-
MbIM TpUGTOM. [IPENOIO KM, 4TO MOJTB30BATEb BHIOPAT HEKUI TEKCT U PEIITNJT
U3MEHWTD ero MpudT Ha CIIydaitHo BoIOpaHHbIil. YTo IPOU30iiaeT B pe3yabrare
MOCJIEIYIONIEro 3ampoca Ha otMeny? JIoJKHO i 6ecCMBICTIEHHOE U3MEHEHe
MPUBOIUTD K CTOJB ke OecembicyienHol otmere? Haseproe, Het. Eciu mosib30-
BaTeJIb MOBTOPUT CIyYaliHOE N3MeHeHue MpudTa HECKOIBKO pas3, TO He CJIelyeT
3aCTaBJISITH €T0 BBIMOJIHSATH TOYHO TAKOE K€ YMCI0 OTMEH, YTOOBI BEPHYTHCSI K MO~
cJIeTHEMY OCMBICTIEHHOMY cOCTOSTHUIO. Eciu cymMapHbiit 9@ eKT BHITTOTHEHUS
MOCJIEZI0BATEIbHOCTH KOMaH/[ HYJIEBOM, TO HET HEOOXOAMMOCTH BOOOIIIE J€IaTh
4T0-100 MTPH 3aIPOCE HA OTMEHY.

Jlist orpeieieHust TOTO, MOJKHO JIM OTMEHUTD JIefiCTBIUE KOMaH/IbI, MbI J0OaBUM
K nHTepdeiicy kmacca Command aGCTpaKTHYIO orepaiinio Reversible (oOparumast),
KOTOpast Bo3Bpaiaet 0ysieBo 3Hadenue. [10KIacchl MOTYT IEPEOIPEIeSTUTD ITY
oIneparuio 1 Bo3BpalaTth true nian false B 3aBUCUMOCTU OT KPUTEPUH, BHIYUC-
JIZIEMOT'O BO BPEMA BbIIIOJTHEHUM .

UCTOPUA KOMAHA

HOC]IGZ[HI/Iﬁ Iar 1mo mnmoAAepsKKe OTMEHbI U ITOBTOPa C IMPOMN3BOJIbHBIM YHCJIOM
yp0BHeﬁ — orpezaesieHre nCTOPpUU KOMaH/I, TO €CTb CIITMCKa paHee BbITIOJTHEHHBIX
NJINn OTMEHEHHbIX KOMaH/. C KOH].IeHTyaJIbHOfI TOYKU 3PEHNA UCTOPUA KOMAH/L
BBITJIAIUT TakK:

~+—— [IpoLusnbie KoMaHapl

HacTtoswee
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Kaskplii KpysKOK TIpe/icTaBsieT oAnH 00beKT Command. B 1aHHOM ciyvae moJib-
30BaTeJIb BBITIOJHIII YeThIpe KoMaH ibl. [1epBoii Oblia BbIOIHEHA KPAlHs JTeBast
KOMaH/1a, 3aTeM BTOPas CJIeBa U T. /. BILUIOTH 10 TIOCaeAHeN KOMaHIbl (KpaiiHeit
npaBoit). JIMHKS ¢ TIOMETKOI «HacTosiIIee» 0003HAYAET CaMyTO TTOCJIEIHIO BbI-
MOJIHEHHYIO (MJIM OTMEHEHHYIO ) KOMaH/y.

YT100OBI OTMEHUTH MMOCIEAHIO KOMAaH/IY, MbI IIPOCTO BbI3bIBAEM OIE€PaIUIO
Unexecute /Ui cCaMOU MOCJIeIHEN KOMAH/IbL:

X

Unexecute()

HacTtoswee

[Tocsie oTMEHbI KOMAH/IBI C/IBUTAEM JIMHUIO «HACTOSIIIEE» HA OJTHY KOMAHJLy BJIEBO.
Eciin mosib3oBaTesib BBITOJHUT €11le OJ{HY OTMEHY, TO TIPOU30U/IET OTKAT elile Ha
onuH 1mar (CM. puc. HIDKe).

-+— [Ipownoe | byaoyuiee —»

Hactosiwee

BI/I,ZIHO, YTO 3a CYET IIPOCTOI0 IMMOBTOPEHUA ITPOLEAYPbI MbI ITOJIYy4a€M IIPON3-
BOJIbHOE YNCJIO ypOBHeﬁ OTMEHDI, OrpaHUYEHHOE JINIIb lIJII/IHOf/i CITMCKa UCTOpUMn
KOMaH/I.

YT106BI MOBTOPUTD TOJBKO YTO OTMEHEHHYIO KOMaH/Yy, IIpoBeieM oOpaTHbIe
neiicrBus. KomaHabl cripaBa OT JIMHUKM «HACTOSIIEE» — T€, 4YTO MOTYT OBITh
MOBTOPeHbI B OyaytieM. [IJist TOBTOpa TOCTeHEeN OTMEHEHHON KOMaH/Ibl Mbl
BBI3BIBAEM OTIEPAINIO Execute U TIOCJelHEH KOMAaH/bI CIIpaBa OT JUHUM
«HACTOSIIEE>:

AN

Execute()

HacTtosiee
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3areM JIMHWST «HACTOSIIEE> CABUTAETCSI, YTOOBI CJELYIONIII TOBTOP BBI3BAJ
orepanuio Execute /st cieyonieil KOMaHIbl OYIyIIero.

-e— [Ipownoe| byayuee —»

HacTtosiwee

Pasymeetcs, ecnu caieyionias orepaiusi — 9T0O He IIOBTOP, a 0OTMEHa, TO KOMaH/ia
cjieBa OT JIMHUK «HacTosiiee» Oyaer oTMeHeHa. TakuM 06pasoM, MoJIb30BaTe b
MOJKET IIepeMelaThess B 060X HAIIPABIEHUAX, YTOObI UCIIPABUTD OIIUOKH.

MATTEPH COMMAND (KOMAHAA)

Komanzpr Lexi — 510 ipuMep npuUMeHeHHs aTTepHa Komanga (275), KoTopblid
OTIICBHIBAET WHKATICYJSINIO 3aIIpoca. JTOT MaTTEPH MPEANUCHIBAET eIUHBIIT
uHTepdEic AT BRIIAYN 3aIIPOCOB, C TOMOIIHIO KOTOPOTO MOKHO HACTPOUTH
KJIMEHTOB /1151 00paboTKK pasHbIX 3aipocoB. MHTepdeiic M30MpyeT KineHTa ot
peasm3aiuu 3ampoca. KoMaHa MOKET IMMOJTHOCTBIO UJTH YaCTUYHO JIeJIETUPOBATh
peam3aIiio 3ampoca JApyruM o0beKTaM JUOO BBIMOJHITH JAHHYIO OIePaIHio
CaMOCTOSITENTbHO. DTO UI€ATbHOE PellieHne A TpUIoKeHn Tumna Lexi, koTopbie
JIOJIZKHBI TTPEIOCTABIISATH IIEHTPAIM30BAHHBIH IOCTYIT K (DYHKIIMOHAJILHOCTH, Pa3-
GPOCAHHOM 110 Pa3HBIM YACTSAM IIPOrpaMMbl. J[aHHbII TATTEPH MPe/TaraeT TakKe
MeXaHU3MbI OTMEHBI U TTIOBTOPA, TIOCTPOEHHBIE Ha 0CHOBE 6a30BOTO MHTEpdetica
Kjacca Command.

2.8.TIPOBEPKA 1PABONNCAHKA
W PACCTAHOBKA MEPEHOCOB

[Tocreansas 3amava MPOEKTHPOBAHNS CBA3aHa C AaHAJIN30M TEKCTa, a KOHKPETHO
C IIPOBEPKOI IPABOITUCAHUST M HAXOK/IEHUEM MECT, TJIe MOYKHO TIOCTABUTD T1epe-
HOC JiId yaydineHust popMaTUPOBAHUS.

OrpaHudYeHust 3/1eCh aHAJIOTUYHBI T€M, O KOTOPBIX YK€ TOBOPHUJIOCH TIPH 00-
cyskaenun ¢opmarrpoBanus B paszese 2.3. Kak u B cirydae ¢ pazbueHnem Ha
CTPOKH, CYIIECTBYET MHOTO BO3MOKHBIX PeaN3aIuii morcka opdorpabudeckux
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omubOK M BBIYKMCJIEHUST TOYEK TepeHoca. [10aTomMy 1 3/1ech MJIaHUPOBaIaCh
MOJIEPKKA HECKOJIBKUX alropuTMOB. [lob30BaTesib CMOKET BHIOPATH TOT
AJITOPUTM, KOTOPBII €r0 O0JIbIIE YCTPAUBAET 110 COOTHOIIEHUIO 3aTPAT TTAMSITH,
ckopocTu u Kauectsa. /[o6aBieHne HOBBIX AITOPUTMOB TOKE JIOJIKHO Peasiii-
30BBIBATBLCS MIPOCTO.

Taxke HE0OXOAMMO U30€EKATh KECTKOM TPUBSIZKU 9TON MH(MOPMAIMK K CTPYK-
Type JIOKyMeHTa. B laHHOM cJiydae Takasi 1ejib jaxke Gojiee BaKHa, YeM MpU
dopmaTupoBaHNUM, TTOCKOJIBKY TTPOBEPKA TTPABONUCAHNS U PAaCCTAHOBKA Tepe-
HOCOB — JIWIIG JIBA BU/a aHAJIN3a TeKCTa, KOTOpbie Lexi MOT OBI MOIeP/KUBATh.
Co BpeMeneM Mbl Hen30€KHO 3aX0TUM PACUIMPUTD AHAJTUTHYECKHE BO3MOKHOCTH
Lexi. Mbl Mot b1 106aBUTH IOUCK, MOJICYET CJIOB, CPEACTBA BHIYUCIEHUI IS
CYMMMPOBaHUSA 3HAUEHMIT B TabJuile, IPOBEPKY rpaMMaTHKK 1 T. . Ho MbI He
XOTUM U3MEHSTh KJacc Glyph M Bce ero HOAKJIACChl TIPU KaxkK[0M J100aBIeHUH
TaKoro poja GyHKIIMOHATBHOCTH.

Y atoii 3amaum ecTh Ba acrekTa: (1) moctyn K amanmnsupyeMoi nHdopmarmy,
pasbpOCaHHOIl 110 pasHbIM TJdaM B CTPYKTYpe J0KyMeHTa, 1 (2) cOOCTBEHHO
MpOBe/IcHUE aHATN3a. PaccMOTpUM KX 110 OT/IETbHOCTH.

[OCTYN K PACNPEAENEHHON NHOOPMALIUN

Jlist MHOTHX BUZIOB aHasm3a HeoOX0AUMO 00pabaTbiBaTh TEKCT HA YPOBHE OT-
JeTbHBIX CUMBOJIOB. Ho aHamm3upyembiil TEKCT paccesH 10 MepapXuu CTPYKTYP,
COCTOSIIIMX U3 061,eKTOB—rJH/I(1)0B. [t ananmmsa TekcTa, pe/cTaBIeHHOTO B Ta-
KOM BHJI€, TIOHAI0OMTCST MEXaHU3M JIOCTYIIA, pacliojiaralomuii nHdopmMaimeit
O CTPYKTYpaX /JTaHHBIX, B KOTOPbIX XPAHUTCA TEKCT. Yy OHUX F]II/I(l)OB IIOTOMKHN
MOTYT XpaHUTHCA B CBA3aHHBIX CIIMCKAX, Y APYIUX — B MACCUBax, a y TPETbUX
1 BOBCE UCIOIB3YIOTCA KaKHe-TO 9K30Tu4ecKre CTPyKTyphl. Hanr Mmexanusm no-
CTYTIA IOJKEH CIIPABJISATHCS CO BCEM ITHM.

K coxasieHuto, st pasHbIX BUIOB aHAJIU3a METO/bI A0CTyIA K WH(MOPMALIUT
MoryT pazsindarbes. OOBIYHO TEKCT CKaHUPYeTCst OT Havasia K KoHity. Ho nHo-
ra Tpedyercs cesaTh IpsiMo MTPOTUBOIOIOKHOe. Harpumep, it o6paTHOTO
MOMCKA HYKHO TIPOXOUTh 110 TEKCTY B 0OPATHOM, a HE B TIPSIMOM HallPaBJICHUL.
A 1pu BBIYMCIEHNH aaredpanyecKnX BhIPAKEHUH MOKET MOTPeOOBAThCI CUM-
MeTpuydHbIii (in order) o6xox.

WTaxk, Hatr MeXaHU3M JIOCTYIIA JOJIKEH YMETb alallTUPOBATHCS K PAa3HBIM CTPYK-
TypaM JIaHHbBIX U MOJIEPKUBATh pasHbie crocoObl 00xoxa (Harpumep, 006Xo/
B ITPSIMOM WJTH OOPATHOM MOPSIIKE UM CHMMETPUYHBIN 00XO01T).
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WHKANCYNALMXA AOCTYNA W NOPAAKA OBXOMA

IToka uto B HaimeMm uHTepdeiice TaUdOB AId oOpalleHns K IIOTOMKAaM CO CTO-
POHBI KJIUEHTOB MCITOIb3YeTCs MeJ0YNCIeHHBIN mHaeKe. MokeT, 9To u 6yaeT
2(hHeKTUBHO 71T T€X KIIACCOB TANMOB, KOTOPHIE XPAHAT TOTOMKOB B MAaCCHUBE, HO
cOBepIIeHHO Hea(PHEKTUBHO 71 TAUGOB, UCTIOAb3YIOMNX CBI3aHHBIN CITUCOK.
Abcrpakist rndoB T0KHA CKPBITh CTPYKTYPY AaHHBIX, B KOTOPON XPaHSITCS
MOTOMKH. Torma Mbl CMOKEM U3MEHUTH CTPYKTYPY AaHHBIX, UCIIOJb3YEMYIO
KJaccoM Tanda, He 3aTparuBast IpyTre KIacchl.

[ToaTomy TosrbKO I MOKET 3HATH, KAKYTO CTPYKTYPY OH Hctob3yeT. OTciona
caemyet, 9To mHTEpdeiic TandoB He JoJKeH OT/IaBaTh MPEAToYTeHe KaKOH-TO
OJTHOII CTPYKTYpe NaHHbIX. HarmpumMep, He ceyeT ONTUMU3UPOBATH €T0 B ITOJTIh3Y
MacCHUBOB, a He CBSI3aHHBIX CIIMCKOB, KaK 3TO [1J1aJI0Ch JI0 CUX TIOP.

MbI MOsKEM PENTUTh IPOOJIEMY 1 OJIHOBPEMEHHO MOIEPKATh HECKOJIBKO PA3HBIX
croco6oB 06x0/1a. PazyMHO BKJIIOUUTH MHOKECTBEHHbBIE CPEICTBA OOPAIIEHST
1 06X0/1a TIPSIMO B KJIACCHI TJIU(OB U MPEAOCTaBUTH CITOCOO BHIOMPATH MEK/LY
HUMU — HAMPUMEP, ¢ Tepefadeil KOHCTAaHTHl M3 HEKOTOPOTO TePeINCIeHN.
BoimostHsist 06X0/1, KJIaCChl TIEPEIatoT 3TOT MapaMeTp APYT APYTY, YTOObI TapaH-
THUPOBATD, YTO BCE OHU OOXO/ISAT CTPYKTYPY B OZTHOM U TOM jKe mopsijike. Tak ske
JIOJIKHA TIepeiaBaThes Jiiobast mHbopMaliis, coOpaHHast BO BpeMst 00Xoj1a.

JI1st MoiIepsKKU ONMMCAHHOTO 110X0/1a B uHTepdeiic knacca Glyph MOKHO ObLIO
ObI 100aBUTD CJIEAYIONIIE a0CTPAKTHBIE OTIEPAIIH:

void First(Traversal kind)
void Next()

bool IsDone()

Glyph* GetCurrent()

void Insert(Glyph*)

Onmnepanuu First, Next u IsDone yIpaBJsitioT 00XOA0M. First HHUIIHATU3UPYET
nporeaypy obxoza. B mapamerpe eii mepeaercst pasHOBUIHOCTH 00X0/1a B BUJIE
KOHCTAHTBI U3 TepedncIeHns Traversal, KOTopasd MOXeT TPUHUMATDh TaKHe
3HaueHwust, Kak CHILDREN (0OXOAUTH TOJIBKO TIPSIMBIX TIOTOMKOB TJina), PREORDER
(06XOMUTH BCIO CTPYKTYPY B IIPSIMOM TOPSsifiKe ), POSTORDER (B 06paTHOM TOPSI/I-
Ke) nar INORDER (B CHUMMETPUYHOM TTOPs/IKe ). Next TIepeXOonT K CeIyIoeMy
ridy B opsizike 06x071a, a IsDone cO00IIIAeT, 3aBePIINICS i 06X0j1. GetCurrent
3amensder oneparnuio Child — ocyuecTBiIAeT JOCTYHI K TEKYIEMY B JaHHOM 00-
xozie rody. Crapas orepaius Insert 3aMeHseTCs, TEIIEPh OHA BCTABJISET T
B TEKyIIyto mo3utuio. [Ipu ananmse MoKHO ObIIIO OBI KCIOTb30BATH CIIELY IO
ko1 C++ mist 06x0/1a CTPYKTYPHI T(OB ¢ KOPHEM g B ITPSIMOM MOPSIIKE:
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Glyph* g;

for (g->First(PREORDER); !g->IsDone(); g->Next()) {
Glyph* current = g->GetCurrent();

// BbINONHUTbL aHanu3

OG6paruTe BHUMaHUE: [IEJTOYNCICHHBIN HHIEKC NCKJII0YeH 13 MHTepdeiica Tiu-
dhoB. He octasoch HUYero, 4To Mperonaraio Obl KAKOW-TO MPEANOYTHTENbHBI
KoHTelHep. Takske KareHTb ObLTH Obl M30ABIEHbBI OT HEOOXOMMOCTH CaMOCTO-
SATETbHO PEATN30BBIBATh TUITUYHBIE BUIBI TOCTYTIA.

Ho atot noxxon eue He upeaseH. Bo-mepBbIX, OH He [T03BOJISIET TOJJIeP:KUBAThH
HOBBIE BUIbI 06X0/1a 6e3 paciMpeHnst MHOKECTBA 3HAYCHUH TIePEYCICHUST LT
no6aBJeHrsT HOBBIX orepaiinii. IIpeanosoKum, BaM HYsKeH BapuaHT IIPSIMOTO
06x0/1a, ITPU KOTOPOM aBTOMATHUYECKH ITPOITY CKAIOTCsI HeTeKeToBbIe rndbr. Torma
HPUIILIOCH Obl KBMEHUTD [IepedrcieHne Traversal U BKIIOUUTD B HETO 3HAUEHNe
Bujia TEXTUAL_PREORDER.

TeM He MeHee, MEHSITH YiKe UMelolecst 00bsIBJIeHUs HexkeaTe bHo. [Tomererne
BCEro MexanusMa 06xoja B nepapxuio Kaacca Glyph 3aTpyaHAET MOIU(DUKAIIIIO
U paciuperue 6e3 U3MeHEHVs] MHOTUX JPYTHX KJIaccoB. Takske 3aTpy/THEHO 110-
BTOPHOE UCIIOJIb30BaHIe 9TOI0 MeXaHi3Ma I 00X0/a APYIUX BUAOB CTPYKTYP
o0bekToB. HakoHelr, y JaHHOI CTPYKTYPbI He MOKET ObITh GoJiee OJHOTO He3a-
BEPIIEHHOTO 06X0/1a.

W cHoBa Hamsyulliee penieHre — WHKATICYJISIIAS M3MEHSIONENCsT CYIITHOCTH
B KJ1acce. B Hariem cirydae 9T0 MexaHU3Mbl 0OpallleHus K aJieMeHTaM 1 06Xo/1a.
BoM30skHO BBeCTH KJ1acc 0O0EKTOB, HA3bIBAEMbBIX UMEPAMopamiu, eINHCTBEHHOE
HaszHaueHMe KOTOPBIX — OIMPEAETUTh PasHbie HAOOPhI TAKUX MEXaHN3MOB. MOJKHO
TaKXKe BOCIIOJIb30BAThCST HACTEOBAHUEM JIJIsT YHU(DUKAIUHY JIOCTYTIA K PA3HBIM
CTPYKTypaM JIaHHBIX ¥ TTO/IEPKKN HOBBIX BUI0B 06x0/1a. Toraa BaM He npu/er-
csT U3MeHSITh MHTep(helchl TaU(hOB MK TPOraTh PEATU3AIUU CYNECTBYIONX
OB,

KJTACC ITERATOR W ET0 MOAKNACCHI

Ml IIpUMEHUM a6CTpaKTHbeI KJjacc Iterator s onpeseieHnus 06H1€r0
unrepdeiica obpaiieHus K sjaemMeHTamM u 00xoxa. KoHKpeTHbIe TOKIaCChI
(takue kak ArrayIterator u ListIterator) peanusyioT AaHHbIN UHTepdelic
JUIS TPeJIOCTaBJIeHUS IOCTYIIa K MAaCCUBaM U CIIMCKaM, a TaKue I10/IKJIaCChl, KaK
PreorderIterator, PostorderIterator u UM MOJA0OHbIE, PEATU3YIOT PasHbIE
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BUIbI 06X01a cTPYKTYP. Kask /bl mojikiace kiracca Iterator COMEPKUT CCBLIKY
Ha CTPYKTYPY, KOTOPYIO OH 0OXOAUT. DKIEMILIAPHI MOAKIACCA MHUI[UATU3H-
PYyIOTCS 3TOH CCBLIKON Tpu co3manuu. Ha puc. 2.13 mokasan kiacc Iterator
U HEKOTOPbIe U3 ero mojakaaccoB. Ob6paTuTe BHUMaHue: B MHTEpdeiic Kaacca
Glyph 1106aBJIeHa a6CTpaKTHaﬂ ornepanus Createlterator i NOALEPKKU
UTEPATOPOB.

:.l Iterator

First()

Next()
IsDone()
Currentltem()

WtepaTtopsbl | | | l
Preorderlterator Arraylterator Listlterator Nulllterator
First() First() First() First()
Next() Next() Next() Next()
IsDone() IsDone() IsDone() IsDone() o
Currentltem() Currentltem() Currentltem() Currentltem()
currentltem |

KopeHb

Createlterator() o — ‘l return new NuIIIterator!

Glyph

|

Puc. 2.13. Knacc Iterator n ero nogknaccol

WNurepdeiic nreparopa npepocraniser onepaiun First, Next u IsDone st
YIIpaBJIeHUS obxonoM. B kiacce ListIterator onepanud First peasusyercs
yKaszaTeJieM Ha TIePBbIi 9JIEMEHT CITUCKA, a Next miepeMelaeT uTepaTop K cjaey-
foremy aseMenTy. Omneparusg IsDone Bo3BpamiaeT IpU3HaK, TOBOPSIINN O TOM,
mepenies a1 yKasaTelb 3a MOCJEHUN DJIEMEHT CIIMCKA. Onepaunﬂ CurrentItem
Pa3bIMEHOBBIBAET UTEPATOP JIJIsT BO3BpaIleHus Trda, Ha KOTOPBII OH CChIJIAETCS.
Kmacc ArrayIterator mesaeT TO ke caMOe ¢ MaCCUBAMM TJTH(DOB.

Tenepb Mbl MOKEM 00palaThcst K MOTOMKAM B CTPYKType rinda, He 3Has ee
TIpe/ICTaBICHUS:

Glyph* g;
Iterator<Glyph*>* i = g->CreateIterator();
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for (i->First(); !i->IsDone(); i->Next()) {
Glyph* child = i->CurrentItem();

// BbiNONHWTbL AeNCTBME C TeKyWUM MOTOMKOM

}

Createlterator 110 yMOJI4YaHUIO BO3BpalaeT sk3eMIIAp NullIterator — BbI-
POXKJIEHHBIT UTEPATOP JJIs TINQOB, y KOTOPBIX HET TOTOMKOB, TO €CTh JINCTOBBIX
rJH/I(l)OB. OHepaHI/IH IsDone /id NullIterator Bcerza Bo3BpallaeT true.

ITomkmace rimda, UMeIoIero TOTOMKOB, 3aMeIllaeT orepaliio CreateIterator
TaK, 9TO OHA BO3BpaIaeT 9K3eMILJISIP APYTOro MoakIacca kiaacca Iterator. Ka-
K020 UMeHHO — 3ABUCUT OT CTPYKTYPHI, B KOTOPOU cofiepKaTca MOTOMKHU. Ecam
mozikJiacc Row Kjacca Glyph pasmelnaer IIOTOMKOB B CIIICKE, TO €r0 OIepallust
CreateIterator Gy/eT BBITJISAAETH IIPUMEPHO TAK:

Iterator<Glyph*>* Row::CreateIterator () {
return new ListIterator<Glyph*>(_children);

Wrepatops [jist 06X0/1a B MPSIMOM U CUMMETPUYHOM TIOPSIIKE PEATH3YIOT aJi-
roput™ 06X0/1a B KOHTEKCTE KOHKPETHBIX rintoB. B 06oux ciydasix ntepatopy
nepeiaeTcst KOPHEBOU rin TOW CTPYKTYPbI, KOTOPYIO HY:KHO 0601 TH. ITepaTtopbl
BBI3BIBAIOT Createlterator s K&KAOTO riinda B 3TON CTPYKTYPE U COXPAHSIOT
BO3BpaIlleHHbIe UTEPATOPHI B CTEKE.

Hampuwmep, kiracc PreorderIterator TosydaeT UTEpaToOp OT KOPHEBOTO riinda,
WHUITATM3UPYET €r0 TaK, YUTOOBI OH YKa3bIBaJl Ha CBOI MEPBBII 2JIEMEHT,  3aT€M
MTOMeIaeT B CTeK:

void PreorderIterator::First () {
Iterator<Glyph*>* i = _root->Createlterator();
if (1) {
i->First();
_iterators.RemoveAll();
_iterators.Push(i);

CurrentItem 6yIL€T IIPOCTO BBI3bIBATH oreparuio CurrentItem 11 ureparopa
Ha BepIINHE CTeKa:

Glyph* PreorderIterator::CurrentItem () const {
Return _iterators.Size() > @ ? _iterators.Top()->CurrentItem() : O;
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Omneparus Next mosydaeT UTEPaTOP € BEPUIMHBI CTEKA U MPUKA3bIBACT €0
TeKyIeMY 3JIeMEeHTY CO3/IaTh CBOI UTEPaTOP, CILyCKasICh TEM CaMbIM 110 CTPYK-
Type ranhoB Kak MOSKHO HIZKe (KaK 3TO JeJIaeTcs JI7I TIPSIMOTO TIopsiiKa). Next
yCTaHaBJUBAEeT HOBBIN UTEPATOP TaK, YTOObI OH YKa3bIBaJI Ha TEPBbII 2JIEMEHT
B HOpsiike 00X071a, U TIOMEIAeT ero B cTek. 3aTeM Next IPOBEPSIET MOCTEAHUI
BCTPETUBILNIICS UTEPATOP; €CJIN ero ollepalius IsDone Bo3BpalllaeT true, 3HAUUT,
00X0/1 TEKYIIETO TTo/IepeBa (MJIU JINCTA) 3aKOHY€eH. B TakoM cirydae Next cHIMaeT
UTEPATOP C BEPIIUHBI CTEKA W TTOBTOPSIET BCIO TOCAEI0BATETbHOCTD TeUCTBU,
MOKa He HaiJIeT cJIeayoliee HEIOJHOCTHI0 000HIEHHOE IEPEBO, €CIIH TAKOBOE
cymectByeT. Ecim jke HeoOOIIEHHBIX JIEPEBBEB OOJIbIINE HET, TO 00XO]1 3aBEPIIIEH:

void PreorderIterator::Next () {
Iterator<Glyph*>* i =
_iterators.Top()->CurrentItem()->Createlterator();

i->First();
_iterators.Push(i);

while (
_iterators.Size() > © && _iterators.Top()->IsDone()

) A

delete _iterators.Pop();
_iterators.Top()->Next();

Ob6patuTe BHIMaHUE: Kacc Iterator MO3BOJISET BBOANUTH HOBBIE BU/IBI 0GXO/IOB,
He U3MEHsIST KJIACChI TM(OB, — MOCTATOYHO MOPOAUTH HOBBIN MOAKJIACC 1 106a-
BUTH HOBBIIT 00X0JI TaK, Kak OBLIO ciielaHo aJis PreorderIterator. [Toakmaccst
Kjacca Glyph MCIIOJIB3YIOT TOT JKe caMblii mHTepdeiic, 4TOObI PeI0CTaBUTh
KJIMEHTaM JIOCTYI K CBOUM MOTOMKaM (€3 PacKpbITUsI BHYTPEHHEH CTPYKTYPbI
JaHHbIX, B KOTOPOiT OHU XPaHATCsL. [TOCKOJIBKY UTepaTopbl COXPAHSIIOT COOCTBEH-
HYIO KOITHIO COCTOSTHUS 00X0/1a, TO OZTHOBPEMEHHO MOKHO HMETh HECKOJIBKO aK-
TUBHBIX HTEPATOPOB JIJIsI OJIHON U TOM JKe CTPYKTYPHI. V1, XOTs B HallleM IprMepe
MbI 3aHUMAJIUCh OGXO0IOM CTPYKTYP IJIi(OB, HUYTO HE MEIIAET lTapaMeTPU30BaTh
KJacc Tuma PreorderIterator Trmom 0ObekTa cTpyKTYphl. B C++ 1715t aT0TO MIC-
M0JIb30BaJIKCh ObI a6 I0HBL. TOoraa ONMMcaHHbIN MEXaHIU3M UTEPATOPOB MOKHO
6b110 GBI TIPUMEHUTD JJIs1 00X0/1a IPYTUX CTPYKTYP.

MATTEPH ITERATOR (MTEPATOP)

[TarrepH utepatop (302) abeTparvpyer ONMUCAHHBIA METO/ HOALEPKKI 00X0/1a
CTPYKTYP, COCTOSIIINX M3 00BEKTOB, U I0CTYyMA K UX deMeHTaM. OH MPUMEHUM
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HE TOJIBKO K COCTaBHBIM CTPYKTYpaM, HO M K IPyIIaM, abcTparupyeT aJropuTM
00X0/1a M U30JIUPYET KJINEHTOB OT JleTajlell BHYTPEHHEN CTPYKTYPbl 0O0BEKTOB,
KOTOpbIe OHU 06X0/1T. [TaTTepH utepatop — elie 0iH IPUMeEP TOTO, KaK WHKATI-
CYJISIINS U3MEHSIONIEICST CYITHOCTH MTOMOTAET TOOUTHCSI THOKOCTH 1 TOBTOPHOI
ucriosbayemocti. Ho Bece paBHO 1pobJieMa utepaiuy OKa3blBaeTCst HEOKUIAHHO
rryOOKOI, MOATOMY MATTEPH UTEpaTop TOPa3/Io CIOKHEN, 4eM GbLII0 PACCMOTPEHO
BBIIIIE.

06X0/ U AENCTBMA, BbIMOTHAEMBIE NPW OBXOE

rak, Tenepb, KOTja y Hac ecTh crocod 000NTH CTPYKTYPY OB, HYKHO 3a-
HSITHCSI TIPOBEPKOI TIPABOIIICAHUS 1 PACCTAHOBKOII 11epeHocoB. [[Jist 000MX BUIoB
anann3a HeoOXOMMO HAKATINBATH COOPAHHYIO BO BpeMst 00X0/1a MH(MOPMAIIHIO.

[Tpesx/ie Bcero ceayeT penTh, Ha KaKyio 4acTh IPOTPAMMbI BO3JIOKUTH OTBET-
CTBEHHOCTD 32 BBINOJIHEeHHE aHau3a. MoKHO OBLIO OBl TIOPYYUTh 9TO KjlaccaM
Iterator, TeM CaMbIM CZ€JIAB aHAIU3 HEOTheMJIeEMON YacThio ooxoaa. Ho perrenue
ctajio 661 6oJiee THOKMM U IIPUTOIHBIM JIJIsI TOBTOPHOTO UCTIOJb30BAHMUSI, €CIIH
6b1 06X0/1 GBI OT/IEIEH OT IEHCTBUI, KOTOPbIE TIPH 3TOM BBINOJIHsIOTCS. J[eso
B TOM, 4UTO JJIAd OJITHOT'O 1 TOT'O K€ BHU/la O6XOZ[a MOTYT BbIIIOJIHATBHCA pa3Hbi€ BU/bI
axamusa. [ToaToMy OUH U TOT jKe HabOP UTEPATOPOB MOKHO OBLIO OBI UCIIOJIb-
30BaTh JIJISI PA3HBIX aHAIUTUYECKUX oneparuii. Hampumep, mpsiMoit opsiziok
06X0/1a IPUMEHSIETCST B PA3HBIX CJIyYasix, BKJIOYAs IIPOBEPKY MPABOIUCAHNS,
PaccTaHOBKY MEPEHOCOB, MOUCK B MIPSIMOM HAIIPABJEHUN 1 TIOACYET CJIOB.

Wrak, ananu3 u 06X0j1 ciefyer pa3aeintb. Ha Koro ere MOKHO BO3JIOKHUTD
OTBETCTBEHHOCTD 32 BBITIOJHEHNE aHanm3a? Mbl 3HaeM, UTO Pa3HOBUIHOCTEN
aHAJIN3a OCTAaTOYHO MHOTO. IIpu KaxoM Buje aHaIM3a B OIpeesieHHbIE MO-
MeHTBI 06x0/1a OY/IyT BBITIOJTHIATHCST Pa3Hble JeiicTBUs. B 3aBucMocTH OT BUjia
aHaJIN3a HEKOTOPBIE TI(BI MOTYT OKa3aThcsi 6oJiee Ba)KHBIMU, 4eM apyrie. [Ipu
IIPOBEPKeE IIPaBOIKMCAHUS U PACCTAHOBKE IIEPEHOCOB CJEeAYyeT paccMaTpuBaTh
TOJIPKO CUMBOJIbHBIE TJIU(BI U TPOITYCKaTh Tpaduieckrue — JUHUU, PACTPOBbIE
n300paskeH st ¥ T. . Eciii Mbl 3aHMMaeMCcsi pas/ieJieHueM I[BETOB, TO JKeJIaTeTbHO
6b1I0 GBI OTPAHUYUTHCS TOJIBKO BUANMBIMU rvipamu. Takum o6pasom, pasHbie
BUJIbI aHaIM3a OYLyT MPOCMATPUBATh PasHble TIU(BL.

IToaTomy manublil BU aHaTU3a AOJKEH YMETh Pa3andaTh TIUMBI IO UX TUITY.
OueBunHoOe pernieHre — BCTPOUTh AaHATUTHIECKYTO (DYHKITMOHATBHOCTH B CAaMU
ksaccol randos. Toraa st KakI0ro BUjia aHaJIn3a Mbl MOKEM J00aBUTH OJTHY
MJIU HECKOJIBKO abCTPaKTHBIX Olepaliuil B Kaacc Glyph U peaansoBarh UX B IO/
KJIacCax B COOTBETCTBUU C TOW POJIbIO, KOTOPYIO OHU UTPAIOT IIPU aHAJIU3E.



100 MmaBga 2. [pakTnyecknit npuMep: NpoeKTMpoBaHne peAakTopa LOKYMEHTOB

O/HAKO y TAKOTO TIOIX0/IA €CTh U HEJOCTATOK: KK/l KJIACC TJIN(OB pUIeTCs
U3MEHSITh MPH M00aBJIEHUN HOBOTO BU/Ia aHAIN3a. B HEKOTOPBIX CJyYasix 1po-
6JIeMy yIaeTCst CrJIaiTh: €CJIN B aHAIM3e Y4aCTBYeT HEMHOTO KJIaCCOB WJIN eCJIN
GOJIBIIMHCTBO M3 HUX BBITIOJIHSIOT aHAJI3 OJHUM ¥ TEM K€ CIIOCOOOM, TO MOKHO
MIOMECTHUTH TOPAa3yMeBaeMyio peaausaiuio abCTPakTHOM omeparuu mpsivMo
B Ks1acc Glyph. Takas oneparnust 110 ymosrdanuio 6yaer obpabarbiBaTh Hanboee
pacrpocTpaHeHHbIi ciryyaii. Torga Mbl cMOrIN Obl OFPAHUYHUTHCS TOJBKO U3Me-
HEHUSIMHU KJ1acca Glyph U TeX eTo TOKIaCCOB, KOTOPbIE OTKIOHIIOTCS OT HOPMBL.

HecMoTpst Ha TO 9TO peausalius o YMOJTYaHIIO COKpAIaeT 00beM H3MEeHeHU ],
MpUHIUIAIbHAs IpobiieMa ocTaeTcst: nHTepdeiic kimacca Glyph HEOOXOIUMO
pacuMpsiTh mpu 100aBJEHNH KasK10r0 HOBOTO BH/Ia aHa3a. Co BpeMeHeM Takue
oTiepaluyl HAYHYT CKPBIBATh CMBICJI 3TOTO MHTepderica. Byzer TpymaHO MOHATS,
YTO OCHOBHA 11€J1b TJI(Da — OTPEAETUTh U CTPYKTYPUPOBATH OOBEKThI, KIMEIOIIIe
BHeITHee TpeacTaBiaeHue u hopmy; uaTepdelic morepsaeTcs 3a TOCTOPOHHUM
IITYMOM.

WHKANCYNALNA AHANTU3A

Cyns 110 BceMy, CTOUT WHKAICYJIMPOBATh aHAIN3 B OTAETbHDII 0OBEKT, KaK MbI
ysKe MHOTO pa3 jiesiajiu npexie. MosKHO GblIo Obl TOMECTUTh MEXaHU3M KOH-
KPETHOTO BUJIAa AHAJIN3a B €T0 COOCTBEHHBIN KJIACC, a 9K3EMILISP ITOTO KJIacca
HCIIOJIb30BATh COBMECTHO € MOAXO/AIINM UTepatopoM. Torma uteparop «Iiepe-
HOCHJT» OBI 9TOT 9K3EMILISIP OT OJIHOTO T K APYToMY, a 0OBEKT BBITTOIHSIT ObI
CBOIT aHAJIN3 JIJIST KasKI0TO asieMeHTa. [To Mepe mpoBHsKeHnst 06X0/1a aHATH3aTOP
HaKaTUIUBaJI OBl ONpeiesieHHyI0 HHGOPMAIHo (B TaHHOM CJIy4ae CHMBOJIBI).

AHanusatop
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[TpuHIMINATBHBII BOIPOC IIPU TAKOM IIOAX0/Ie — KaK 0ObEKT-aHaIu3aTop pas-
JINYaeT BUIBI TTUMOB, He HpI/I6eI‘aH K IIPOBEPKE WJIH PUBEIEHUSIM TUTIOB? MBbI
He XOTUM BKJIIOYaTh B Kylacc SpellingChecker mceBIOKO/L CAEAYIONIETO BUIA:

void SpellingChecker::Check (Glyph* glyph) {
Character* c;
Row* r;
Image* 1i;
if (c = dynamic_cast<Character*>(glyph)) {
// npoaHanuM3upoBaTb CUMBON

} else if (r = dynamic_cast<Row*>(glyph)) {
// NOArOTOBUTbLCA K aHanuW3y MNOTOMKOB r

} else if (i = dynamic_cast<Image*>(glyph)) {
// HWYyero He genaTb

Takoii Koj TToTy9aeTcs 10BOJIBHO YpoasinBbIiM. OH onpaeTcst Ha crieiudryecKue
BO3MOKHOCTH BPOJIe OE30IMACHBIX TI0 OTHOIIEHUIO K TUIaM mpuBegenuii. Ero
TPYIHO paciupsiTh. Hy:KHO He 3a0bITh MI3MEHUTH TEJIO TaHHON (DYHKITUH TIOCIe
JM000T0 U3MEHEHNUsT MepapXuu Kiacca Glyph. B o6Iiem 310 Kak pa3 Takoi Ko/,
U151 U30ABJICHUST OT KOTOPOTO CO3/IABATIICH OOBEKTHO-OPUEHTHPOBAHHBIE SI3BIKH.

Kak yiiTii oT JaHHOTrO MOAX0/Aa MeTOAO0M «Ipy6oii cuibi»? [TocMoTpuM, 4TO
POMBOMIET, €CJIM MbI 0OaBUM B KJ1acc Glyph Takyto abCTpaKTHYIO OTepaInio:;

void CheckMe(SpellingChecker&)

Omnpenenm orepanuio CheckMe B KaskI0M TOIKJIacce Kiacca Glyph CJIeLYIOIUM
obpazom:

void GlyphSubclass::CheckMe (SpellingChecker& checker) {
checker.CheckGlyphSubclass(this);

rie GlyphSubclass 3amMeHsieTcsT UMeHEM IMOAKJIacca Tanda. 3aMeTuM, 4To Mpu
BbI30Be CheckMe KOHKPETHBIN TO/IKIAcC Kyacca Glyph u3BecTeH, Be/ib Mbl e
BBITIOJTHAEM OJIHY M3 eTo omepaliuii. B ¢cBoio ouepens, B mHTepdeiice Kiacca
SpellingChecker ectb orepaiusd tTuiia CheckGlyphSubclass /i Kax/10T0 110/~
KJacca kjaacca Glyph':

! MoskHO OBITIO GBI BOCIIOIB30BATHCS MEPErpy3KOi (DYHKIHH, 9TOOLI TPUCBOUTD ATHM (DY HKI[H-
AM O/TUHAKOBbIE UMEHA, ITOCKOJIbKY X MOKHO PAa3JIUMYUTD 110 THUIIaM ITapaMEeTpPOB. SI[GCI) MbI
JIaJIM MM pasHble nMeHa, 4T0ObI OBLIO BUHO, YTO 9TO BCE-TaKU PasHbie (DyHKIIMU, 0COOEHHO
IIPU UX BBI30BE.
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class SpellingChecker {
public:
SpellingChecker();
virtual void CheckCharacter(Character*);
virtual void CheckRow(Row*);
virtual void CheckImage(Image*);

// ...n Tak panee
List<char*>& GetMisspellings();

protected:
virtual bool IsMisspelled(const char*);

private:
char _currentWord[MAX_WORD_SIZE];
List<char*> _misspellings;

s

Omeparus mpoBepku B Kacce SpellingChecker st rmdoB Tuma Character
MOTJTa ObI BBITJISIIETD TaK:

void SpellingChecker::CheckCharacter (Character* c) {
const char ch = c->GetCharCode();

if (isalpha(ch)) {

// npucoeanHUTb angaBUTHbLIA cumBon K _currentWord
} else {

// obHapyxeH cuMBON, He ABAALWMACA anpaBUTHbIM

if (IsMisspelled(_currentWord)) {
// BobaBuTb _currentWord k _misspellings
_misspellings.Append(strdup(_currentWord));

}

_currentWord[@] = '\@';
// cbpocuTb _currentWord ans npoBepku cnegywwero cioBa

O6paruTe BHUMaHUE: MbI OTIPEEJINIIH CIIEIMAIBHYIO olepaliiio GetCharCode
TOJIBKO /151 KJ1acca Character. OObeKT IPOBEPKH PABOIUCAHUS MOKET paboTaTh
co crennuduYecKuMU s IOAKIACCOB ONepaIlusiMu, He npuberast K poBepKe
WJIV TIPUBEICHUIO THITOB, a 3TO TI03BOJISIET HAM TPAKTOBATh HEKOTOPBIE OOBEKTHI
CIIEIUATBbHBIM 00Pa3oM.

O6bekT KiIacca CheckCharacter HakarmmBaer OykBbl B Oydepe _currentWord.
Korna Berpeuaercst He GykBa, HApUMep CUMBOJI TIO{YEPKUBAHUST, HTOT OOBHEKT
BBI3BIBAET OTIepanuio IsMisspelled mrsd mpoBepKu opdorpaduu coBa, HAX01s-
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mierocst B_currentWord!. Eciiv csioBo Hanmcano HeIpaBuIbHO, TO CheckCharacter
N06aBJISIET €0 B CIIMCOK CJIOB ¢ omnbkamu. 3areM O6ydep _currentWord ounia-
eTcst IS IpreMa cJieyloniero ciosa. ITo saBepinennn 06xoma MOKHO J00OpaThest
JI0 CIIUCKA CJIOB C OIMOKAMU C IIOMOIIBIO onepanun GetMisspellings.

Tenepb 1oruaHO 000ITH BCIO CTPYKTYPY IK(OB, BbidbiBas CheckMe /71t KasK10TO
rinda u nepegasas eii 00beKT IPOBEPKH MIPABOINCAHUS B KAY€CTBE apryMEHTa.
Tem cambim Texymuii raud st SpellingChecker ujeHTUGUIIUPYETCS U TIPU-
Ka3bIBaeT MOJLYJIIO TIPOBEPKU BBITIOJHUTH CJIEAYIONTNI IIaT B TIPOBEPKE:

SpellingChecker spellingChecker;
Composition* c;

/...

Glyph* g;
PreorderIterator i(c);

for (i.First(); !i.IsDone(); i.Next()) {

g = i.CurrentItem();
g->CheckMe(spellingChecker);

Ha caieytoneii cxeme nokasaHo, Kak B3aMMOAEHCTBYIOT Iii(bl ThIIa Character
1 00beKT SpellingChecker.

aCharacter("a") anotherCharacter("_") aSpellingChecker

|

CheckMe(aSpeIIingChecker): CheckCharacter(this) .
B GetCharacter()
. " MpoBepsieT
CheckMe(aSpellingChecker) - CheckCharacter(this) | nontoe
=1 |cnoso
B GetCharacter()

! DyHkius IsMisspelled peaiusyeT aJropuTM mposepku opdorpadun, oaposGHOCTH KOTO-

POTo 3/1ech He IPUBOJISITCS, TIOCKOJIBKY MBI C/IeJIaJIi eT0 He3aBUCUMBIM OT An3aiiHa Lexi. Mbr
MOJKEM IOo//IepKaTh pasHble aITOPUTMBL, [IOPOXKAas II0JKJIaCChl Kaacca SpellingChecker,
WJIU TIPUMEHWTB JIJIsT TOM 11eJTU TaTTePH cTpaterns (Kak /iuist popMaTupoBanus B paszede 2.3).



104 MmaBga 2. [pakTnyecknit npuMep: NpoeKTMpoBaHne peAakTopa LOKYMEHTOB

ITOT MoAX0/ paboTaeT npH morcke ophorpapuyecKux ormmnboK, HO Kak OH MOJKET
MTOMOYb B MOJI/IEP’KKE HECKOIBKUX BUIOB aHanu3a? [loxosxke, uto nmpuaercs s1o-
0aBIATD orepartuio Bpojie CheckMe (SpellingChecker&) B kjacc Glyph u ero noj-
KJIACCHI BCSIKMI Pas, Kor/a 100aBJIsieTCst HOBBIN BU/| aHan3a. Tak OHO 1 €CTh, eCJI
MbI HACTAUBAEM HA HE3aBUCUMOM KIIACCe /LIt KAKI0To Buja anaau3a. Ho nouemy
ObI He IPUJIATh 6CeM BUIaM aHAJI3a OJIMHAKOBBIN nHTEp(dhEc? ITO O3BOJIUT HaM
HCIIOJIb30BaTh UX MOAUMOPGhHO. U TOrIa MBI CMOKeM 3aMEHUTH CTIenpIIecKue
JUIA KOHKPETHOTO BHJia aHaIm3a omnepanuu spoje CheckMe(SpellingChecker&)
OJHOM MHBAPUAHTHON ollepaiueil, IpuHuMaloleil 6osee obIIMil TapamMerp.

KJTACC VISITOR W ETO MOAKNIACCHI

MbI Gy 1eM UCTIOIBb30BATh TEPMUH «ITOCETUTENb> [IJIst 0003HAYEHUST KJ1acca 00b-
€KTOB, «IOCEIIAIINX> APYTHe 00BEKTHI BO BpeMsi 06X0/1a, 1a0bl C/1eJIaTh TO, 4TO
HEe0OXOIMMO B TaHHOM KoHTeKcTe'. Torma Mbl MOJKEM OTIPEIETUTD Kracce Visitor,
ONUCHIBAOINI aGCTPAKTHBIN MHTEPdENC /151 oceleHus rndOoB B CTPYKTYpeE:

class Visitor {

public:
virtual void VisitCharacter(Character*) { }
virtual void VisitRow(Row*) { }
virtual void VisitImage(Image*) { }

// ...W Tak panee

s

KonkpeTHbie mofkmaacest Visitor BBIOJHSIOT padHble BB aHaMu3a. Harmpu-
Mep, MOXKHO OIIPpEAENNUTD IoAKIacc SpellingCheckingVisitor ajg nmposepku
IIpaBoIIMCaHuA U MMOJAKJIacC HyphenationVisitor /g pacCTaHOBKU IIEPEHOCOB.
ITpu aTom SpellingCheckingVisitor Gbli Obl pean30BaH TOYHO TaK Ke, KaK Mbl
peann30Basin Kiracc SpellingChecker Bbillie, TOJBKO MMEHA OTIEpAIUil OTpaKajin
661 Gostee o6 nHTEepdeiic Kaacca Visitor. Tak, onepanus CheckCharacter
HasbIBajiach ObI VisitCharacter.

ITockosbky uMst CheckMe He IOAXOAUT JJIsI TOCETUTes e, KOTOPble HUYero He
TTPOBEPSIIOT, MBI UCIIOJIB3YEM MM Accept. APTYMEHT 3TOH omepariuu ToKe Tpu-
JIETCST UBMEHUTD Ha Visitor&, 4ToObl OTPa3UTh TOT (DAKT, 4TO MOKET IIPUHUMATHCST
Ji000i ocetutesnb. Terepb st 1o0aBIeHst HOBOTO BUJIa aHAIM3a HYKHO JIUIITb
OTIPEIeJINTh HOBBIN TIOJIKJIACC KTacca Visitor, a TporaTh KJacchl r1rhoB BOBCe

! «IloceTuTh» — BCero Jiuiib 4y Th H0Jiee OOIIIT TEPMIH, YeM «IIPOaHAIU3UPOBaTh>. OH po-
CTO TIPEABOCXUIIAET TY TEPMUHOJIOTUIO, KOTOPasi OyIeT UCIIOJIb30BATHCS IPU 00CYKIEHIN
cJexyrolero naTTepHa.
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He obs3arenbuo. Takum o6pasoM p00aBJIeHNE BCETO OAHOI omepaluu B KJIace
Glyph U €ro MmoAKJIacChl MO3BOJISET MOAAEPKUBATH B OYAyIIEM BCe BO3MOKHBIE
BUJIbI aHAJTN3A.

O ToMm, Kak paboTaeT IIpoBepKa MPaBOIKCAHNs, TOBOPUIIOCH BbIlIe. Takoi ke mo-
X0J1 Oy/1eT IpYMEHEH JIJIsl HaKOILIeHHs TEKCTa B TIo/IKIacce HyphenationVisitor.
Ho niocute Toro kax onepaiius VisitCharacter us rojkiacca Hyphenationvisitor
3aKOHUYMJIa PAacliO3HABAHUE I[€JIOTO CJI0BA, OHA BeJeT cebst mo-apyromy. Bmecto
nposepku opdorpadun IPUMEHSIETCS AJITOPUTM PACCTAHOBKH IIEPEHOCOB, YTOObI
OTIPENIENTNTD, B KAKIX MECTaX MOKHO MTEPEHECTH CJIOBO Ha IPYTYIO CTPOKY (ecan
9TO BOOOIIIE BO3MOKHO). 3aTeM JIJIsT KasKI0W M3 HAlJIEHHBIX TOYEK B CTPYKTYPY
BeTasuisiercst pasnesstiomuii (discretionary) rand. Paspesstrotiye rimdbr siBJisi-
[0TCH 9K3eMILJIApaMH I1o/ikJacca Glyph — kiacca Discretionary.

Paznensonuii v MOXKET BBITJISZETh [10-PAa3HOMY B 3aBUCUMOCTH OT TOTO,
SIBJISIETCST OH TIOCJIETHIM CMBOJIOM B CTPOKe WU HeT. Ecim aTo mocaennuit
CUMBOJI, TJIM( BBITJSAUT Kak geduc, B IPOTUBHOM CJIydae OH He 0ToOpaskaer-
cs1 BooOte. Pasaesstionuii raud mposepsier cBoero poautesst (00bEKT Row),
4TOOBI y3HATD, SABJISIETCS JIM OH TIOCJEHUM TTOTOMKOM; OH JIEJTa€T 9TO BCSIKUI
pas, Korja oT Hero TpedyioT 0ToO6pasuTh cebst UK BHIYUCANUTH CBOM Pa3MEPBL.
Crparerus (opMaTUPOBAHUS TTOCTYTAET € PA3AEIIIIONINME TTH(aMU TOTHO TaK
JKe, Kak € TIPOIyCKaMU, B Pe3yJibTaTe Yero OHU CTAHOBSTCS «KaHIUJaTaMuy» Ha
3aBePIIAIONINI CUMBOJI CTPOKU. Ha cxeMe HIzKe ITOKa3aHO, KaK MOKET BBITJISIET
BCTPOEHHBIH Pa3IeTnTeNb.

00 . . Paspenutens . . . 000

MATTEPH VISITOR (NOCETUTEND)

Beineonncannasi npoieiypa — mpuMep NpUMeHEHUs TaTTepHA NOCeTu-
Tenb (379). ETo riaBHBIMU COCTaBJISIONIUMHE SBJISTIOTCST KJacce Visitor U ero
nozkiaccol. [laTrepH nocetntens abeTparupyer MeToI, MO3BOJISAIONIIT TMETh
MPOU3BOJILHOE YNCJIO BUIOB aHAIN3a CTPYKTYP TI(OB 6e3 M3MEHEHNST CaMIX
ksaccoB rimdoB. Ene oHa mosiestast 0c0OEHHOCTh NOCETUTENEN COCTOUT B TOM,
YTO UX MOXKHO IPUMEHSITh HE TOJBKO K TAKUM arperatram, Kak Hallld CTPYKTYPbI
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OB, HO U K JH00bIM CTPYKTYPaM, COCTOSIIIINM U3 00beKTOB. B 3Ty Kateropuio
BXOJISIT MHOKECTBA, CIIUCKY U JIasKe HallpaBJieHHble aliukandeckue rpadul. bo-
Jiee TOTO, KJIACCHI, KOTOPBIE OOXOAUT TIOCETUTE b, HEOOSI3aTeTbHO T0JIKHBI OBITH
CBSI3aHBI JIPYT C APYTOM yepe3 OOMIMiA POAUTENbCKIIT KIacc. A 9TO 3HAYUT, YTO
TOCETUTEN MOTYT OXBaTbIBATb Pa3HbIC NE€PAPXNU KJIACCOB.

Baxublii BOIpoc, KOTOPbII HAZ0 3a7aTh cebe mepej npuMeHeHreM IaTTepHa
noceTutens, 3By4uT Tak: «Kakue nepapxuu KiaccoB HanboJee 4acto OyayT us-
MEHSATHCSA?» DTOT NATTEPH OCOGEHHO XOPOIIO TTOAXOAUT /IS BHIITOJIHEHMS el
CTBUI ¢ 0ObEKTaMM, BXOAAIIMME B CTAaOUJIBHYIO CTPYKTYPY KJIaccoB. [loGaBierie
HOBOT'O BH/IA TOCETUTEJISI He TPEOYET UBMEHSITh CTPYKTYPY KJIACCOB, 4TO OCOOEHHO
BaykKHO, KOT/Ia 3Ta CTPYKTypa Besrka. Ho Kaskiblii pas, Korja B CTpyKTypy 106aB-
JISIETCST HOBBIH MOJIK/IACC, BaM ITPUAETCS OOHOBUTD BCE MHTEPQEICHI TIOCETUTES
1 106aBUTH OIepaluio Visit... 1Jist aToro nojakaacca. B Haem npumepe a1o 03-
Havaer, 4yTo obaBJIeH e MoKIacca Foo Kiracca Glyph oTpebyeT H3MEHUTh KJIace
Visitor u Bce ero nojiKJaccobl, YToObl 100aBUTD onepanuio VisitFoo. OxHako
[IPY HAIIUX OIPaHUYEHUAX TOPaso Oojiee BEPOATHO pobasieHue K Lexi HOBOro
BUIa aHAJIN3a, a He HOBOTO Bua TindoB. [losToMy a1 Hamux 1eseit maTTepH
NMOCEeTUTENDb BIIOJIHE HOAXOANT.

2.9. PE3IOME

HPI/I IIPOEKTUPOBAHUN Lexi mb1 IIPUMEHNJIN BOCEMb PA3JIMYHbBIX IMAaTTEPHOB!:

B komnoHoBwmk (196) nmsa mpexncraBieHus (U3UIECKONU CTPYKTYPHI JOKY-
MEHTQ;

B crpaterva (362) 171 BO3MOXKHOCTH MCIOJB30BAHUS PA3TUYHBIX AJTOPUT-
MOB (hOpPMaTHPOBAHMS;

B pekopatop (209) a1 obopmaeHNS MOIB30BATEIBCKOTO MHTEPDEiica;

B abctpakTHaa ¢abpuka (113) s MOANEPKKU HECKOJBKUX CTAaHIAPTOB
oopmenus;

B mocT (184) nyst mop/iepsKKM HECKOJBKUX OKOHHBIX CHCTEM;

B komaHga (275) /sl peasmsanuy OTMEHBI M TIOBTOPA OTIEPAIUii TT0JIh30Ba-
TeJs;

m utepatop (302) mist 06xo1a CTPYKTYP 0OBEKTOB;

B nocetutens (379) a1 MoAnep:KKU HEM3BECTHOTO 3apaHee YNCJIa BUIOB aHa-
s3a 6e3 yCI0KHEHUST peain3aliii CTPYKTYPBI IOKYMEHTa.
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Hwu o/1HO 13 9THX TPOEKTHBIX PELICHUI HEe OTPAHUYEHO JIOKYMEHTO-OPUEHTHPO-
BaHHBIMU pefakTopamu Bpojie Lexi. Ha camom jiesie B GOJIBITNHCTBE HETPUBHU-
AJBHBIX TPUJIOKEHUH eCTh BO3MOKHOCTD BOCIIOJIb30BATHCS MHOTUMH U3 3TUX
MaTTEPHOB, OBITH MOJKET, /IS IPYTUX Tiesieil. B mputoxkenun 17st GUHAHCOBOTO
aHaJIN3a MATTEPH KOMMOHOBLYMK MOKHO OBbLIO ObI TIPUMEHUTD JIJIST OTIPE/IEICHIST
MHBECTUIIMOHHBIX 1opTdesieii, pa3duThix Ha cyOrnopTdenn 1 cueTa pasHbIX BU-
110B. KoMmusisiTop Mor GbI HCITOJIH30BATh TTATTEPH CTPATErys, 4TOOBI OIEPKATH
peann3aInio pa3HbIX CXeM PacIipe/ie/IeHIs MAITUHHBIX PETHCTPOB JIJIS TIe/IeBBIX
KOMITBIOTEPOB € Pa3JIU4HON apxutekTypoi. IIpunoxkenus ¢ rpadpudeckum uH-
TepdeiicoM 1MoJIb30BaTest BIIOJIHE MOTJIA ObI TIPUMEHUTH MTATTEPHDI AEKOPATOP
1 KOMaHfa TOYHO TaK ke, KaK 9TO CeIaan MBI.

XOTst MBI 1 PACCMOTPEJIM HECKOJIBKO KPYITHBIX MPpobeM mpoekTrupoBanms Lexi,
0CTaI0Ch TOPaso GOoJIbIIe TAKUX, KOTOPBIX MbI He Kacaiuch. Ho Beab 1 B KHU-
re OIKCaHbl HE TOJbKO PACCMOTPEHHBbIE BOCeMb aTTepHoB. [losTomy, uzyuas
OCTaJIbHbIE TIATTEPHBI, TIOLyMaiiTe O TOM, KaK BbI MOTJIN ObI TPUMEHNTH UX K Lexi.
A eme nydire — nogyMaiite 06 UX UCIIONB30BAHUU B CBOMX COOCTBEHHbIX IIPO-
eKrax!
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NMOPOAAKLUUE MATTEPHDI

[Toposkaatolye MaTTepHbl MPOEKTUPOBAHUS aOCTPArupyOT MPOIECC CO3AHUS
aK3eMILIIPOB. OHU MO3BOJISIIOT CIEIaTh CUCTEMY HE3aBUCHMOIT OT criocoba co3ia-
HYIsT, KOMITO3UIINH U TIPEICTABIEHUS 00bEKTOB. [IaTTepH, TOPOKIAOTIIIT KITaCCHI,
HCIIOJIb3YET HAC/IEI0OBAHIE, YTOOBI BAPHUPOBATD KJIACC CO3/[aBAEMOT0 9K3EMILISIPA,
a aTTepH, MOPOKAAONINIT OGBEKTBI, JIETIETNPYET CO3/IAHIE HK3EMILISIPOB IPYTOMY
00BEKTy. DTH MATTEPHBI HAYUHAIOT UTPATh GoJIee Ba)KHYIO POJIb, KOT/IA CHCTEMA
9BOJIIOIIUOHUPYET 1 HAYMHAET B OOJIbIIIEH CTENEHN 3aBUCETH OT KOMIIO3UIIUT 00b-
€KTOB, YeM OT HACJIE[I0BAHUS KJIAcCOB. [Ipu 9TOM OCHOBHOU aKI[EHT CMEIaeTcst
€ JKECTKOTO KOAMPOBaHUs (GPUKCUPOBAHHOTO HAOOPa MOBEIEHUT Ha OTTPe/leIeHIE
He6oJIbIIoro Habopa (hyHAAMEHTATbHBIX OBEIECHUH, TTOCPEACTBOM KOMIIO3UIIUH
KOTOPBIX MOJKHO MOJIYYUTD JII0060€ 9ncyio Oosee caoKHbIX. Takum 06pasoM, st
co3anust 0OBEKTOB ¢ KOHKPETHBIM TTOBeIeHHEM TPeOyeTcst HeuTo OoJIbIIee, YeM
[POCTOE CO3/IaHIE HKIEMILISPA KIIAcca.

Jl71st noposkaaronux NaTTePHOB XapaKTePHbI /[Ba acrieKkTa. Bo-nepBbix, aTu nat-
TePHBI MHKATICYJIMPYIOT 3HAHUS O KOHKPETHBIX KJIACCAX, KOTOPbIE TPUMEHSIOTCS
B cucreMe. Bo-BTOPBIX, OHU CKPBIBAIOT MTOAPOOHOCTH CO3aHUsT U KOMIIOHOBKHI
9K3EMILISIPOB ATHX KyaccoB. EnquncrBennas nadopmanus 06 06beKTax, H3BeCT-
Hasi CUCTeME, — ATO MX WHTeP(EICh, OTpe/IeJIeHHbIE ¢ TIOMOIIBI0 aGCTPAKTHBIX
kiaccoB. CireoBaTeIbHO, TIOPOK/IAOIINE MATTEPHBI 00ECTIEUNBAIOT OOJIBIIYTO
ruOKOCTH B OTHOIIIEHWH TOTO, ¥/MO CO3/IAETCS, KMO 3TO CO3/IAET, KaK W K02da. ITO
MO3BOJISIET HACTPOUTh CUCTEMY «TOTOBBIMK» O0BEKTAMU C CAMOIl Pa3JIUnIHOMN
CTPYKTYPO 1 (DYyHKIIMOHAJIBHOCTBIO CTAaTUYeCKU (Ha dTare KOMITUISINNT ) NN
JIMHAMUYECKU (BO BPEMS BBITIOJHEHUS ).

B HEKOTOPLIX CUTYallUAX BO3MOIKEH Bb160p MEKAY TEM NJIM UHBIM TIOPOIK/IAr0-
IMUM ITaTTEPHOM. HaHpI/IMep, €CTb CJIydaH, Koraa C MOJTb301 JJIA AeJia MOKHO
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HCIIOJIBb30BaTh Kak npototnn (146), Tak 1 abctpakTHyto dpabpurky (113). B mpyrux
CUTYaIUSAX TOPOK/IAIONINE MTATTEPHBI AOMOJHSAIOT APYT Apyra. Tak, mpuMensst
natTepH ctpoutenb (124), MOXKHO UCTIOTB30BATD APYTHE TATTEPHBI AT PETITEHS
BOITpOCca O TOM, KaKue KOMITOHEHTHI HYKHO CTPOUTH, a npoTtotun (146) MmoxxeT
HCII0JIb30BaTh oanHOoUKy (157) B cBOEil peain3alium.

ITockoIbKY HOPOsKAAIOIIKE TTATTEPHBI TECHO CBSI3AHbI APYT € PYTOM, MbI H3YYUM
cpasy BCe II5ITh, 4TOOBI JIyulie ObLIM BUAHBI UX CXOACTBA U pasinuus. VzyueHnue
Oy/1eT BeCTUCH Ha 00IIEeM IPUMEPE — MIOCTPOEHU I JJAOUPHUHTA /ISl KOMIILIOTEPHOI
urpsL. [Ipas/a, u taGupuHT, 1 urpa OyAyT cJerka BApbUPOBATHC ISl Pa3HbIX MaT-
TepHOB. MHOra 1eJIbI0 UIPhI CTAHET IIPOCTO OTHICKAHKE BHIXOAA U3 JAOUPUHTA,
TOTZIa UTPOKY OYy/IeT AOCTYIIHO TOJIBKO JIOKQJbHOE IpeJACcTaBIeHKe JaOupUHTa.
B apyrux ciydyasx B JJaOMpPUHTAX MOTYT BCTPEYAThCs 3a/1a4yl, KOTOPbIe UIPOK
JIOJIZKEH PEIINTh, U OMACHOCTH, KOTOPBIE €My MPEACTOUT MIPeoI0seThb. B mogo6-
HBIX UTPaX MOKET 0TOOPaKaThCst KapTa TOro yyacTka JabupUHTA, KOTOPBIN yiKe
ObLI UCCJIeI0BaH.

MBI OITyCTHM MHOTHE JIETAJIU TOTO, YTO MOKET BCTPEUATHCS B TAOUPHUHTE, U IIPE/I-
HazHav€eH JIM JIAOUPUHT JIJIst OTHOTO WJIA HECKOJIBKUX UTPOKOB, & COCPEXOTOYUMCSI
JIVITITD HA TPUHITMIIAX CO3/IaHust JabupuHTa. JIaGUpUHT OyIeT ONpeesaThest Kak
MHOKeCTBO KOMHAT. JI106ast KOMHATa «3HAET» O CBOMX COCE/ISIX, B KAUE€CTBE KO-
TOPBIX MOTYT BBICTYIIATD IPyTrasi KOMHATa, CTeHA UJIU IBEPb B JIPYTYIO KOMHATY.

Kmaccest Room (komHaTa), Door (11Beph) 1 Wall (cTeHa) OMpeAeadioT KOMITIOHEHTRI
JAOUPUHTA ¥ MCIIOJIB3YIOTCS BO BCEX HAIUX MpUMepax. Mbl OIPeeIuM TOJIbKO
Te YaCTHU HTUX KJIACCOB, KOTOPbIe Ba)KHBI JIJIs1 co3anust tabupunta. He Oyzem
paccMarpuBaTh UTPOKOB, OTIEPAIK OTOOPasKEHUsT U OJIYKIaHUS B JAOMPUHTE
U IpyTHe BasKHbIe (DYHKIUI, He UMEIOIIIe OTHOIIEHHS K TIOCTPOEHUIO JIAOMPHHTA.

Ha cxeme HIT:Ke TTOKa3aHbI OTHOIIEHUST MeX/y KaaccaMu Room, Door 1 Wall.

:.l MapSite

Enter()
CTOpPOHHLI l l I
Room Wall Door
Enter() Enter() Enter()
Maze K SetSide() isO
OMHaThI ; isOpen
AddRoom() ————e GotSide()
RoomNo() roomNumber
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Y kaxmoii KOMHATBHI €CTh YeThbIpe CTOPOHBIL. /s 3a1aHus ceBepHOH, 105KHOH,
BOCTOYHOII U 3aIa/[HOI CTOPOH Gy/IeM MCII0JIb30BaTh TiepedncaeHue Direction
B peann3annu Ha sI3bIKe C++:

enum Direction {North, South, East, West};

B mporpamMmax Ha g3pike Smalltalk mis npencrasienus nanpasiaeHuii 6yayT
HCIIOJIb30BATHCSI COOTBETCTBYIONIE CHMBOJNYECKUE UMEHA.

Kitacc MapSite — o0mimii abCcTpaKkTHBII KJIace AJIst BCeX KOMIIOHEHTOB JIAOMPHUHTA.
[l ymporienust mpuMepa B HEM OIpeiesIsIeTCsT TOJMbKO OfHA oTepaitus Enter,
CMBICJTT KOTOPOH 3aBUCUT OT TOTO, Ky/la UMEHHO BbI BXoAnTe. Korma Bel BXoauTe
B KOMHATYy, Ballle MeCToToJiokeHue uaMensiercs. IIpu momnbiTke 3arem BoiTH
B /IBEPH MOXKET TIPOU30HTH OJTHO U3 IBYX. ECJIH IBEpb OTKPBITA, TO BBI MTOTIA/IACTE
B CJIEJYIOILYIO KOMHATY, a eCJIM 3aKPbITa, TO BbI pasbuBaere cebe HOC:

class MapSite {
public:
virtual void Enter() = ©;

s

Omeparust Enter cOCTaBJISIET OCHOBY [171st G0JIee CJIOKHBIX UTPOBBIX OMEPaIinii.
Hampumep, ecim Bbl HAXOAUTECh B KOMHATE U roBopute «Iay Ha BOCTOK», TO
UTPOii oTpesessieTcs], Kakoii 00beKT Kiacca MapSite HaXOAMTCS K BOCTOKY OT
Bac, U JUUIST HETO BbI3bIBaeTCs omnepanust Enter. OnpeesieHHbIE B MOKIACCAX
onepanuu Enter «BBISICHSIT», U3MEHUJIU BbI CBOE MECTOTIOJIOKEHUE UJIH Pac-
6 Hoc. B peasibHOI urpe Enter MOT ObI ITepeIaBaThCst apTYMEHT ¢ 00BEKTOM,
[PECTaBISIONUM OJIY5KAAI0IIET0 HTPOKA.

Room — 3TO KOHKPETHBIH MOIKJIACC KyIacca MapSite, KOTOPBI olIpe/iesisieT KIto-
4eBble OTHOIIEHUST MEKIY KOMIOHeHTaMu JabuprHTa. OH COAEPKUT CCHLIKK
Ha JpyTrue 00beKThI MapSite, a TakKe XpaHUT HOMEP KOMHaTbl. Bce KoMHATBI
B TaOUPHUHTE UAECHTUDUIUPYIOTCS HOMEPAMMU:

class Room : public MapSite {
public:
Room(int roomNo);

MapSite* GetSide(Direction) const;
void SetSide(Direction, MapSite*);

virtual void Enter();

private:
MapSite* _sides[4];
int _roomNumber;

s
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Crenytoiue KJiacchl IPEACTABISIOT CTEHB U IBEPH, HAXOAIIINECS ¢ KasKI0H
CTOPOHBI KOMHATBHI:

class Wall : public MapSite {
public:
Wall();

virtual void Enter();

}s

class Door : public MapSite {
public:
Door(Room* = @, Room* = @);

virtual void Enter();
Room* OtherSideFrom(Room*);

private:
Room* _rooml;
Room* _room2;
bool _isOpen;

s

Tem ne MeHee, I/IH(bOpMaHI/II/I 00 OTA€JIbHBIX YaCTAX J13.6I/IpI/IHTa HEJO0CTAaTOYHO.
OHpeZIeJII/IM elle Kjacc Maze 1 1IpejicTaBieHnst Ha6opa KoMHaT. B aToT KJtacc
BKJIIOUEHa oriepaliisi RoomNo /17151 HaX0K/IeHUsT KOMHAThI 110 €€ HOMEPY:

class Maze {
public:
Maze();

void AddRoom(Room*);
Room* RoomNo(int) const;
private:
/] ...
¥

RoomNo MorJia Obl BBITTOJHATD TOMCK C TOMOIILIO JIMHEHHOTO CITUCKA, XeI-TaOInIIbI
WJI JJasKe IIPOCcToro Maccusa. Ho moka Hac He MHTePeCyIoT TaKue IoAPOGHOCTH.
3aiiMeMcs TeM, Kak OIicaTh KOMIIOHEHTbI 00bEKTa, IIPEICTABJISIONIEr0 JaOUPUHT.

Omnpenennm Takke Kaacc MazeGame, KOTOPbIii cosaer abupunt. Camblii mpo-
CTOIi C110cO0 CIe/IaTh 9TO — CTPOUTH JIAOUPUHT HOC/IE0BATENILHOCTBIO OlIePaIlHii,
JNOGABJISIONIMX K HEMY KOMIIOHEHTBI, KOTOPbIE TOTOM coeuHsioTcest. Harpumep,
caemyonast yHKIS CO3/acT JaOUPUHT U3 JABYX KOMHAT € OTHOI IBEPHIO MEKITY
HUMMU:
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Maze* MazeGame::CreateMaze () {
Maze* aMaze = new Maze;
Room* rl = new Room(1);
Room* r2 = new Room(2);
Door* theDoor = new Door(rl, r2);

aMaze->AddRoom(rl);
aMaze->AddRoom(r2);

ri->SetSide(North, new Wall);
rl->SetSide(East, theDoor);

rl->SetSide(South, new Wall);
rl->SetSide(West, new Wall);

r2->SetSide(North, new Wall);
r2->SetSide(East, new Wall);
r2->SetSide(South, new Wall);
r2->SetSide(West, theDoor);

return aMaze;

ODyHKIMS MOJYIUTACH TOBOJBHO CJOKHOM, €CJIU YUECTh, UTO OHA BCETO JIUIIb
CTPOUT JIAOUPUHT U3 ABYX KOMHAT. ECTh oueBuiHbIE CIIOCOOBI YIIPOCTUTH €e.
Hanpumep, KOHCTPYKTOP KJ1acca Room MOT Obl HHUITHAIU3MPOBATH CTOPOHBI €3
JIBEPEli 3apaHee; HO 9TO O3HAYAET JIUIIIH [IepeMelieHre Kojia B jipyroe mecto. CyTh
npobJieMbl He B pa3Mepe 3Toii pyHKIMHU, a B ee nezubkocmu. Ctpykrypa jabu-
PHMHTA JKECTKO <«3ainTa» B GyHKIUU. IT0ObI MBMEHUTH CTPYKTYPY, TPUAETCS
U3MEHUTH camy (BYHKIHIO, THOO 3aMeCTHB ee (TO €CTh MOJHOCTBIO MEPENncaB
3aHOBO), NGO HENOCPeACTBEHHO MOAUbUIUPYs ee hparmerTsl. Oba 1y TH Ype-
BaThl OIMOKAMU U HE CIIOCOOCTBYIOT HOBTOPHOMY HCIIOJIb30BAHUIO.

IICH)O)KZI&EJIHIIG]TaTﬂN?pI{bJIIOI(aBEJISaEDT,ICEI(CIK&H&JT)HIISafiHﬁ6(1He€32ufhKUA4,X(YFH
1 HeodsI3aTeIbHO MEHBIIINM 110 pa3Mepy. B YaCTHOCTH, UX IIDUMECHEHME TTO3BOJIUT
Heﬂ«)MEHﬂTbKﬂBCCH,OHpeﬂeﬂﬂKﬂHHeKOMHOHGHTbIHa6HpHHT&

ITpeamonoKuM, BBl XOTHTE UCIOJIb30BaTh YK€ CYNIECTBYIONIYIO CTPYKTYPY
B HOBOU WTpe ¢ BOJIIEOHBIMU JTAGUPUHTAMU. B Takoiil Urpe MosiBIAIOTCS He
CYIIIECTBOBABIIINE PaHee KOMIIOHEHTbI, HarlpuMep DoorNeedingSpell — 3arep-
Tast IBEPb, /LI OTKPBIBAHMS KOTOPOI HY;KHO TIPOU3HECTH 3aKJIUHAHKE, UJIN
EnchantedRoom — KOMHAaTa, I/Ie €CTh HEOObIYHbIE IIPEMETbI, CKasKeM, BOJIIIeOHbIe
KJTIOYM MJIW Marmdeckne ciaoBa. Kak jerko msMeHuThb omepaiinio CreateMaze,
4yTOOBI OHA CO31aBajia JAOUPUHTDI C HOBBIMU KJIACCAMU OOBEKTOB?

B mamnoMm cimygae camoe cepbe3HOe TMPETATCTBUE JIEKUT B JKECTKO 3AIMUTON
nHGOPMAIINK 0 KJIaccax, 9K3eMILISIPbl KOTOPHIX co3aioTcs B Koze. C IOMOIIbIO
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IMOPOKAAIOIIUX ITATTEPHOB MOKHO Pa3/IMYHbIMU crocobaMn n30aBUTHCA OT SAB-
HbIX yHOMI/IHaHI/Iﬁ KOHKPETHDBIX KJIaCCOB U3 KO/I4, CO3JalOIIEr0 NX 9K3EMILJIAPDbI:

B eciu CreateMaze BBI3BIBAET BUPTyaibHble (DYHKIIMU BMECTO KOHCTPYKTO-
POB LIS CO3/IaHKsA KOMHAT, CTE€H U JIBEPEN, TO KJIACChI, 9K3EMILISAPbI KOTOPBIX
CO3/IAI0TCS, MOKHO TIOAMEHUTH, CO3/aB MOJKIACC MazeGame U IEPEOIIPE/Ie-
JIMB B HEM BUPTyasibHble QyHKIMU. Takoii moaxo1 IPUMEHSETCS B IaTTepHe
babpuunbin metog (135);

® korza (pyHKINKN CreateMaze B apaMeTpe TepeaeTcst 0GbEKT, UCIIOIb3yeMBbIil
JUISL CO3/IAaHMST KOMHAT, CTE€H U JIBEPEH, TO UX KJIACCHI MOJKHO U3MEHUTD, Iiepe-
[IaB IPYTOI TTapaMeTp. ITO TIpUMep TaTTepHa abcTpakTHasa dabpuka (113);

® eciu GyHKIUU CreateMaze repegaercsi OOBEKT, CIIOCOOHBIN METMKOM CO3-
JIaTh HOBBIA JIAOMPUHT € TMOMOIIBIO CBOMX OIeparuil juist 10OaBJIeHuUsT
KOMHAT, JIBepeil M CTEeH, MOKHO BOCTIOTH30BATHCS HACTEIOBAHUEM IS W3-
MEHEHUs JacTeil JabupuHTa WK crocoda ero mocrpoenust. Takoil moaxo
NpUMeHsieTcs B mattepHe ctpoutens (124);

B ecau CreateMaze mapaMeTpPU30BaHa TPOTOTUIIAMI KOMHATHI, IBEPU U CTEHHI,
KOTOpbIe OHa 3aTeM KOTMUPYyeT U 100aBJseT K JaOUPUHTY, TO COCTaB Jabu-
PUHTa MOKHO BapbUPOBaTh, 3aMEHSsT OHU OOBEKTHI-IPOTOTHUIIBI IPYTHMH.
IT10 nartepH npototun (146).

[Tocemmuit M3 MOPOKAAIOINX TATTEPHOB, oguHouka (157), MOKeT rapaHTHPO-
BaTb CyLIeCTBOBaHNE €IUHCTBEHHOIO JIa6I/IpI/IHTa B UI'pe U CBOOOTHBIT JIOCTYII
K HEMY CO CTOPOHBI BCEX UTPOBBIX OOBEKTOB, He npuberast K riobaibHbIM Tiepe-
MCHHbIM NJIN (l)yHKL[I/IHM. HaTTepH OAMNHOYKa TaKyKe ITO3BOJIAET JIETKO PACIINPUTD
WJTH 3AMEHUTD JTAOUPUHT, HE TPOTast CyMIECTBYIONIIIT KOJI.

[ATTEPH ABSTRACT FACTORY (ABCTPAKTHAA OABPUKA)

B HasBaHue n KnaccmdmKaums naTTepHa

A6cTpakTHas pabprka — IATTEPH, MOPOKAAIOINIA OOBEKTEL

B Ha3sHaueHue
[IpenocraBisier naTEpdElic AT CO3MAHNI CEMENCTB B3aUMOCBI3AHHBIX WU
B3aMMO3aBHCUMBIX OOBEKTOB, He CIEIMUINPYs UX KOHKPETHBIX KJIACCOB.

B [pyrve Ha3BaHuA

Kit (uHCTpyMEHTApHi).
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B MotuBauus

WidgetFactory [< Client
CreateScrollBar() -
CreateWindow() Window |
| | - PMWindowl |MotifWindow|< I
|
MotifWidgetFactory [— |PMWidgetFactory [~

CreateScrollBar() ScroliBar =

CreateWindow()

CreateScrollBar()
CreateWindow()

PMScroliBar MotifScrollBar

Paccmotpum mHCTPYMEHTATBHYTO TPOTPAMMY JIJIS CO3/IAHUS MTOJIb30BATEIHCKOTO
nnTepdeiica, TOePKUBAIOIIETO Pa3Hble CTAaHAAPTHI 0(hOPMIEHMS, HATTPUMEP
Motif u Presentation Manager. Ochopmierne orpesesisieT BUsyaibHOe Mpe/-
CTaBJIEHNE U TTOBEEHNE 2JIEMEHTOB TI0JIb30BATEMbCKOTO NHTEP(detica («BUIKe-
TOB») — TI0JIOC TPOKPYTKU, OKOH U KHOTIOK. YTOObI IPUIIOKEHHE MOKHO OBLIO
MepeHecTy Ha JAPYToil CTaHAapT, B HEM He J0JIKeH OBbITh JKECTKO 3aKOAUPOBAHO
odopmenne BUpkeToB. Ecin co3nanme aK3eMIIIAPOB KITACCOB /7151 KOHKPETHOTO
oopmierrst pazbpocaHo MO BCEMY MPUJIOKEHHIO, TO U3MEHUTH O(OpMIIeHHE
BITOCJIEZICTBUY OY/IET HEJIETKO.

Jlist perieHust 3TOH MPoOJIEeMbl MOKHO OINpPeAeNUTh abCTPaAaKTHBIN KJIACC
WidgetFactory, B KOTOpOM 00bsiBJIeH HHTEP(DEIC /IS CO3/IaHUsT BCEX OCHOBHBIX
BU/IOB BUIKETOB. ECTh Tak:ke aGCTPaKTHBIE KJIACCHI JITIsT KasKI0TO OT/IETBHOTO BU/IA
1 KOHKPETHBIE TIOIKIACCHI, PEAJIU3YIONINE BU/KETHI C OITpeIeIeHHBIM 0hopMmJie-
HueM. B unTepdetice WidgetFactory nMmeeTcs orepariisi, BO3BPAIIAIONIas HOBbII
00BEKT-BUIIKET IS KaKI0TO aDCTPAKTHOTO KJIacca BUIKETOB. KIIMEHThI BHI3HIBAIOT
ATH OTEePaIUy JIJIS TTOJTyUeHHs 9K3EMIIJIIPOB BU/IKETOB, HO TIPU 9TOM HUYETO He
3HAIOT O TOM, KaKie MMEHHO KJIACChI UCTOJBb3YIOTCSA. TakuM 06pasoM, KIIMEHTBI
OCTAIOTCST HE3ABUCUMBIMU OT BHIOPAHHOTO CTaHAapTa 0(hOPMIIEHISL.

g xaxaoro ctanmapra obOpMIEHUS CYIIECTBYET OIpeleIeHHBIN MOIKIace
WidgetFactory. Kaskblii Takoil oAKIaCC peaanusyeT orepaiuu, HeoOXoauMbie
JUISL CO3/IJaHUS COOTBETCTBYIOINIETO CTaHAapTy Bu/KeTa. Hanpumep, onepanus
CreateScrollBar B Kjacce MotifWidgetFactory co3maeT a3K3eMILIAp U BO3BPa-
IaeT MoJI0Ccy MPOKPYTKH B ctaraapte Motif, Torza kak cooTBeTcTBYIOIIAsK OTIe-
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panuda B Kjacce PMWidgetFactory BO3BpamaeT mojaocy MpoKPyTKU B CTaHAapTe
Presentation Manager. KimeHTBI cO3/1aI0T BU/IKETHI, MOJIB3YACh HCKITIOYUTETHHO
uHTepdeiicom WidgetFactory, 1 IM HUYEro He U3BECTHO O KJIACCAX, Peasn3y-
IOMMX BUAJKETDI [1Jid KOHKPETHOI'O CTaH/apTa. ﬂpyI‘I/IMI/I CJIOBaMH, KJIMEHTDbI
JIOJKHBI JIUTIH TPUAEPKUBATHCS WHTEPdEica, OTpeeseHHOr0 abCTPAKTHBIM,
a He KOHKPETHBIM KJIACCOM.

Kimacc WidgetFactory Takske ycTaHABJIMBAET 3aBUCUMOCTH MEK/Y KOHKPETHBIMU
kiaccamu BuizkeToB. ITosoca nmpokpyTku 1 Motif mokHa nemoibp3oBaThest
C KHOIIKOI ¥ TEKCTOBBIM IojieM Motif, u 910 orpanndyenue noamepKuBaeTcs
ABTOMaTUYECKU KaK CJeJCTBUE UCIT0Jb30BaHUA Kjaacca MotifWidgetFactory.

B [pymeHMMOCTb

OcHoBHbBIE YCJIOBUS IJId IPUMEHEHN MaTTepHa abcTpakTHaa dabpuka:

B cucTeMa He JI0JIKHA 3aBUCETD OT TOT0, KaK CO3/IAI0TC, KOMIIOHYIOTCS U 1TPE/I-
CTaBJILIOTCA BXOJAIIME B Hee 0ObEKTHI;

B cucrema JI0JI)KHA HACTpauBaTbCs OJHUM U3 CEeMeNCTB O6’beKTOB;

B BXOJId1IME B CeMENCTBO B3aUMOCBA3aHHbIE OOBEKTHI CITPOEKTHUPOBaHbI /1JI51 CO-
BMECTHOU pa6OTbI, 1 BbI /10JI;KHbBI 00eCIIeYnTh BBITOJHEHNE 3TOTO OIrpaHNMYCHUA;

B BbI XOTUTE MIPEAOCTABUTH OUOINOTEKY OOBEKTOB, PACKPHIBASI TOJBKO UX MH-
Tepdeiichl, HO He Pean3aluio.

B CrpykTypa

AbstractFactory [ Client
CreateProductA()
CreateProductB() AbstractProductA <
[ [
I—> ProductA2 ProductA1 |=—
I
ConcreteFactory1 [ | |ConcreteFactory2 | -1
CreateProductA() CreateProductA() AbstractProductB |

= » ProductB2 ProductB1 [

1

1

1 1

| | |

CreateProductB() : CreateProductB() : :
. A

| 1 1

| I I

1 |

1 |
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B YyacTHUKNK

AbstractFactory (WidgetFactory) — abcTpakTHas dabpuika:

* o0ObaBiager uHTepdeiic And onepannii, co3ganmux abcTpakTHbe 00b-
€KTBI-TIPOTYKTHI;

ConcreteFactory (MotifWidgetFactory, PMWidgetFactory) — KOHKpeTHas
dabpuka:

* peaju3yeT olepalyu, CO3/AaoIne KOHKPETHbIe 0OBEKThI-ITPOLYKTHI;
AbstractProduct (Window, ScrollBar) — abCcTpaKTHbIN NPOAYKT:

o 00bgBiserT uHTEpdENC 151 TUIIa 00bEKTa-IIPOLYKTA;

ConcreteProduct (MotifWindow, MotifScrollBar) — KOHKPETHbIN NPOMYKT:

* omnpezensieT 00bEKT-TIPOAYKT, CO3aBaeMblii COOTBETCTBYIOIIENH KOHKPET-
HOW (habpUKOIi;

* peanusyeT unTepdeiic AbstractProduct;
Client — knveHT:

*  TIOJIB3YETCS NCKIIOUNTETHHO HHTepdeiicaMu, KOTOpbie 00bSIBIEHBI B KJIac-
cax AbstractFactory u AbstractProduct.

B OTHoweHuA

OO6BIYHO BO BPEMSI BBIIIOJHEHMS CO3JAETCS €IUHCTBEHHBII 9K3eMILISAP KJIac-
ca ConcreteFactory. Jta KoHKpeTHas dabprKka cosmaeT 06bEKThI-TIPOLYK-
ThI, UMEIOIIUE BIIOJIHE OTIPe/ieJIeHHYI0 peanusaiuio. /st co3panus apyrux
BUIOB 0OBEKTOB KJINEHT JOJIKEH BOCIIOIB30BATHCS APYrOil KOHKPETHOM (ha-
OpUKOI;

AbstractFactory mepenoBepsieT CO3maHUE O6L€KTOB-HpOI[yKTOB CBOEMY
noakiaccy ConcreteFactory.

M Pe3ynbtathl

[TaTtTepn abcTpakTHaa dpabpuka:

usonupyem Koukpemmwie kiaccol. llaTrepH moMoraeT KOHTPOJIUPOBATH KJIaC-
cbl 00BEKTOB, CO3/IaBaeMbIX TIpUIOKeHreM. 11ockoIbKy habprka MHKAIICY-
JIUPYET OTBETCTBEHHOCTH 32 CO3/IaHNE KJIACCOB U CaM TIPOIECC UX CO3AHN,
TO OHa M30JMPYET KJIMEHTa OT MOAPOOHOCTEN peasm3anun KiaaccoB. K-
€HTbI MAHUITYJIMPYIOT 9K3EMILISIPAMU Yepe3 X abCTpakTHbIe MHTEPHENCHI.
Nmena n3roraBinBaeMbIX KJIaCCOB M3BECTHBI TOJIBKO KOHKPETHOWN Gpabpuke,
B KO/JIe KJIMEHTA OHU He YIIOMUHAIOTCS;
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B ynpowaem sameny cemeiicme npodyxmos. Knacc KoHKpeTHOH (habpuKku 1mo-
ABJIAETCA B IPUJIOKEHUN TOJIBKO OJIMH pa3: PN CO3/IaHNN 9K3eMILIApa. JTO
obJieryaeT 3aMeHy WCIOJIb3YeMOIl MPUIOKEHNEM KOHKPETHOU (haOpHKL.
[Tpunoxenue MokeT U3MEHUTDH KOHPUTYPAITIIO TPOAYKTOB, TPOCTO TTO/ICTA-
BUB HOBYIO KOHKpeTHyto dpabpuky. [Tockosbky abcTpakTHast (habpuKa cosmaer
BCE CEMEIICTBO MPOJYKTOB, TO U 3aMEHSIETCS CPa3y Bce ceMeiicTBo. B Hamnrem
npumepe st TIePEKJIIOYeH IS TI0JIb30BaTEIbCKOTO UHTEpdeiica ¢ BUIKETOB
Motif Ha BuKeThl Presentation Manager 10CTaTOYHO TIEPEKIIOUNTHCS Ha
MPOYKTHI COOTBETCTBYIOMIEN (habpUKM 1 3aHOBO CO3/IaTh HHTEPGENC;

B zapanmupyem couemaemocmv npodyxmos. Eciu TpoayKTbl HEKOTOPOTO Ce-
MelCTBa CIPOEKTUPOBAHBI /IJII COBMECTHOTO HCIOJIB30BAHUSA, TO Ba’KHO,
4yTOOBI TIPUJIOKEHNE B KasKblii MOMEHT BpeMeHU paboTasio TOJBKO C MPO-
NYKTaMU eJIMHCTBEHHOTO ceMeiicTBa. Kiacc AbstractFactory mo3BoJiger
JIETKO COOJTIOCTH 9TO OTPaHUYEHHE;

B ue ynpowaem 3adauy noooepicKu 108020 6uda npodyxmos. Pacimpenre
abcTpakTHOH (HhaOPUKHU [IJisT U3TOTOBJIEHUST HOBBIX BH/IOB TIPOAYKTOB — He-
npocrast 3asada. /lesio B ToM, 4To HTEpP(eiic AbstractFactory dbukcupyer
HabOpP MPOLYKTOB, KOTOPbIE MOKHO CO3/aTh. J{JIst OMIEPKKM HOBBIX TPO-
JIYKTOB HEOOXOIMMO pacIupuTh uurepdeiic habpuku, TO ecTb U3MEHUTDH
KJsacc AbstractFactory u Bce ero mojakmacchl. OHO U3 BO3MOKHBIX peliie-
HUIT 9TOI IPOGJIEMBI paccMaTpPUBaeTCsl B pasjieie « Peasarus».

B Peanusauns

HexkoTtopble 1oJie3Hble TpreMbl peajii3aliiiy maTTepHa abcTpakTHas dabpuika:

u ¢a6pu7€u Kax 00vexmol, CYwecmsyiouue 6 eouHcmeeHHoM SK3eMNILs-
pe. Kak npaBujio, IPUJIOKEHUIO HYKEH TOJBKO OIWH 3K3eMILIAP Kjacca
ConcreteFactory Ha KaxKjgoe CEMENCTBO MIPOAYKTOB. H03TOMy JIJI peajn3a-
U JIyYIIle BCETO TPUMEHUTH MATTePH opgnHouka (157);

® cosdanue npodyxmos. Kinacc AbstractFactory OOBSIBISIET TOJBKO UHmMep-
@eiic nist cozpanust npoyKToB. MakTUUECKOe UX CO3/IaHIe — JIEJIO MO/IKIac-
coB ConcreteProduct. Yarie Bcero /st 9TOM 1esin onpeeistercst habpud-
HBIH METO JIJIT KayKI0TO TPoAyKTa (CM. maTTepH ¢pabpuuHbin metog (135)).
Konkpernast dabpuka onpeeasier CBOU MPOAYKTHI MyTeM 3aMelieHust ha-
OGPUYHOTO METO/IA JIJIST KasKI0TO U3 HUX. XOTsI TaKasi peajin3aiiust pocTa, OHa
TpeGyeT co3/[aBaTh HOBBII MOKJIACC KOHKPETHO (habpPUKH JIsT KasKIOTO ce-
MEHCTBA IMPOLYKTOB, Ia’Ke €CJIU OHU IMOUTU HUYEM He OTJINYAIOTCS.

Eciin cemMeiicTB IPOLYKTOB MOKET OBITh MHOTO, TO KOHKPETHYIO (haOpUKy
y/IacTcs pealn3oBaTh ¢ MOMOIIbIO maTTepHa npototvn (146). B atom cayvae
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OHa MHUIINAJINU3UPYETCA IKIEMIVIAPOM-TIPOTOTUIIOM Ka’K/10T'0O ITPOJIYKTa B Ce-
MENCTBe 1 CO3/IaeT HOBBI TIPOIYKT MyTeM KJIOHUPOBAHUS 9TOTO TPOTOTHIIA.
[Toaxo Ha OCHOBE IIPOTOTUIIOB YCTPAHSAET HEOOXOAMMOCTh CO3/aBaTh HOBBII
KJIaCC KOHKPETHOM (haOpUKH JIJIsh KasKI0TO HOBOTO CeMENCTBA MPOLYKTOB.

Bot kak MOXKHO peasn3oBaTh (ba6pI/IKy Ha OCHOBE IIPOTOTUIIOB B A3BIKE
Smalltalk. Korkpernast pabprka XxpaHUT KIOHUPYEMbI€E IIPOTOTHUIIBI B CIOBaPe
oJ1 Ha3BaHueMm partCatalog. Meromake: u3Biaekaer IIPOTOTUII U KIIOHUPYET
ero:

make: partName
A (partCatalog at: partName) copy

Y KOHKPeTHOI1 (haOpUKHU eCTh METOJ /1Jist 100aBIeHI JeTaleil B KaTaJior:

addPart: partTemplate named: partName
partCatalog at: partName put: partTemplate

[Iporotumnsr 106aBIsIOTCS K (habpHKe MyTeM TIOMETKH UX CUMBOJIOM #:

aFactory addPart: aPrototype named: #ACMEWidget

PasHoBUIHOCTH MeTo/1a Ha 6a3e MPOTOTUIIOB BO3MOKHA B sI3bIKAX, B KOTO-
PBIX KJIACChI SABJSIOTCS MOJHOIEHHBIMU 0ObekTaMu (Hanpumep, Smalltalk
n Objective C). B Takux si3bIKax KJacc MOKHO MPEACTaBISATh cebe KaK Bbl-
POKIEHHBIH corydail habpuKu, yMeromei co3aBaTh TOJIbKO OXMH BUJL TIPO-
IYKTOB. MOXKHO XpaHUTh KAACCHl BHYTPU KOHKPETHON (habpuKu, KoTopast
co3/1aeT pa3Hble KOHKPETHBIE TPOAYKTHI B TEPEMEHHBIX. DTO OUEHb MTOX0XKe
Ha TPOTOTUTHI. Takue KIacChl CO3/AI0T HOBBIE 9K3EMIIIIPH OT UMEHU
KOHKpeTHO# (habpuku. HoBast pabprika MHUIIHATM3UPYETCS SK3EMILISIPOM
KOHKPETHOH (habpuKu ¢ Kiaccamu NPOAYKTOB, a He TIyTeM TOPOKIACHWUS
noakaacca. ITogoOHbII MOAX0A 3a1eiCTBYeT HEKOTOPbIe crelnduuecKre
CBOWCTBA I3BIKA, TOT/IA KaK «IUCTHIN» TTOIX0/T, OCHOBAHHBIN HA ITPOTOTHUIIAX,
OT sI3bIKA HE 3aBUCHT.

Kak u gnsa Tonbpko uto pacemorpennoit ¢pabpuku Ha 6ase IPOTOTUIIOB
B Smalltalk, B Bepcuu Ha ocHOBe KJ1accoB Oy/IeT eJIMHCTBEHHAs! TIepeMeHHast
sK3eMILIsIpa partCatalog, npecrasisionias coboii ClI0Baph, KIIOYOM KOTO-
poro siBjisieTcst HasBatue getanu. Ho BMecTo XpaHeHUs! KJIOHUPYEMBIX TIPO-
TOTHUIIOB partCatalog XpaHUT KJIACChl POAYKTOB. MeTox make: BBITJISAT
Tenepb CJEAYIONIM 06pa3oM:

make: partName
~ (partCatalog at: partName) new
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B onpedenenue pacuupsiemvix pabpux. Knace AbstractFactory 00bIYHO OTIpe-
JleJisgeT pasHble ollepaluy /I BCeX BHUOB M3rOTaB/JIMBAEMbIX IIPOLYKTOB.
Bu/ibI IPOIyKTOB KOAUPYIOTCS B CUTHATYPe otteparuu. J[Jist mobaBiienus HO-
BOTO BH/Ia TPOIYKTOB HY>KHO U3MEHUTD MHTepeiic kmacca AbstractFactory
1 BCEX 3aBUCAIINX OT HETO KJIaCCOB.

Bosee rubkuii, Ho MeHee Ge30macHbIi c110cod — 106aBUTH ITApaMeTP K OIle-
panuaMm, co3aroiinum 06beKThl. J[aHHbIi napamMeTp olnpejesseT BUj co3/a-
BaeMOTO 00BEKTA. ITO MOKET OBITh MAEHTH(MUKATOP KIacca, Teaoe IICIo,
CTPOKa WU 9TO-TO ellle, OHO3HAUHO OMUCHIBaoIee BUA MpoayKTa. [Ipu
TAKOM I10/[X0/le KJaccy AbstractFactory Hy/KHA TOJIBKO O/HA Ollepariusd
Make ¢ mapaMeTpoM, 3a/Iaf0IIUM TUII CO3/[aBAEMOIO obbekra. JlaHHbIit pueM
IIPUMEHAJICS B 06cy>K/IaBH_H/IXCH BBITIIE a6CTpaKTHI)IX (ba6pI/H<aX Ha OCHOBE
HPOTOTHUIIOB U KJIACCOB.

Taxoit BapuanT MpoOIIIEe NCTOAB30BATh B TUHAMWYECKN TUTTU3NPOBAHHBIX
s3bikax Bpoje Smalltalk, Heskenn B cTarnyeckn TUNM3UPOBAHHBIX, KAKUM
siaigercst C++. Bocrnosib3oBathbest M B C++ MOKHO TOJIBKO B TOM CJIy4ae,
ecan y Bcex 00bEKTOB MMeeTCs1 OOIIUI abCTpakTHBII 6a30BbIil KJIace Win
ecsi 0O BEKTHI-TIPOLYKTHI MOTYT OBITH GE30MACHO TPUBEIEHBI K KOPPEKTHOMY
TUITY KJIUEHTOM, KOTOPbINI nX 3anpocui. B pazaene «Peanmusanus» u3 onu-
canus narrepHa pabpuubin metoq (135) mokasano, Kak peayin3oBaTh TaKHe
napameTpusoBannblie onepaiuu B C++.

Ho naxe eciin npuBeieHre TUIIOB He HY’KHO, OCTAETCS TIPUHIIUITUAIbHAS T1PO-
6JieMa: Bce TPOLYKThI BO3BPAIIAIOTCS KJIUEHTY 00HUM U meM Jee abCTPaKTHBIM
uHTePhEICOM € yiKe OIpeIe/IeHHBIM TUTIOM BO3BpaIriaeMoro 3Hadenmst. KieHt
He MOKET HU Pas3JIMUUTh KJIACCHI IIPOAYKTOB, HU CAeJaTh KaKue-HUOyAb Ipe-
HOJIOKEHUsT 0 HUX. EC/M KIMEeHTY HYKHO BBITIOJHUTD OIEPAINIO, 3aBUCSIILY O
OT MOJIKJIACCa, TO OHA Oy/IeT HeloCTyMHA Yepe3 abeTpakTHbI nHTepdeiic. Xors
KJIMEHT MOT Obl BBITIOJIHUTH [TOHMKAIOIEe IPUBEEHIe THIa (Halpumep, ¢ mo-
MOIIbIO oriepaTopa dynamic_cast B C++), 910 HebGe30macHO U HEOOS3aTETBHO
3aKaHYMBAETCsI YCIIENTHO. 3/1eCh Mbl UMEEM KJIaCCUYECKHIT IPUMEP KOMITPOMHUCCa
MEK/Iy BBICOKOIT CTENEHbI0 THOKOCTH M PaCIIUPsIeMOCThI0 nHTepdeiica.

Mpunmep koga

[Tarrepn abcTpakTHas dabprka MbI IPUMEHUM K TTOCTPOEHHIO 0OCYKIABIINXCS
B HayaJie 9TOM IrJIaBbl JTaGUPUHTOB.

Kiacc MazeFactory MoeT co3/1aBaTh KOMIIOHEHTBI TabUpUHTOB. OH CTPOUT
KOMHATBI, CTEHBI U IBepU MeKy KoMHaTamMu. Hampumep, UM MOJKHO BOCTIOJTb-
30BaThCsI U3 TPOTPAMMBI, KOTOPAsi YUTAET ILIaH JabupuiTa u3 (daiina, a 3aTem
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COBJIAET €ro, UJIK U3 TIPUIIOKEHVS, CTPOSIIIIETO CIyYaiiHbIii TabupuHT. IIporpaMmbl
MOCTPOEHUsT TaOUPUHTA TPUHUMAIOT MazeFactory B KauecTBe apryMeHTa, TaK 4To
TTPOTPAMMUCT MOKET caM yKa3aTh KIacChl KOMHAT, CTEH 1 JIBEPEIA:

class MazeFactory {
public:
MazeFactory();

virtual Maze* MakeMaze() const
{ return new Maze; }
virtual Wall* MakeWall() const
{ return new Wall; }
virtual Room* MakeRoom(int n) const
{ return new Room(n); }
virtual Door* MakeDoor(Room* rl, Room* r2) const
{ return new Door(rl, r2); }

s

Harmomuum, uro ¢yHKIms CreateMaze cTPpOUT HEOOJIBINON JTAOUPUHT, COCTOSIIIIA
BCET0 U3 IByX KOMHAT, COeIMHEHHBIX OJHOI ABEPbI0. B HEll KECTKO «3aluThl»
MMeHa KJIaCCOB, TI09TOMY BOCIOJIb30BaThCs (DYHKIMEH 17151 CO3aHNs IaGUPHHTOB
C IPYTUMK KOMIIOHEHTaMU IIPOGIeMaTHYHO.

Cuenyroriast Bepcusi CreateMaze nsabaBJjieHa OT MOZ0OHOTO HEOCTATKA, TOCKOJIb-
Ky OHa IoJiydaeT MazeFactory B TapaMeTpe:

Maze* MazeGame::CreateMaze (MazeFactory& factory) {
Maze* aMaze = factory.MakeMaze();
Room* rl = factory.MakeRoom(1);
Room* r2 = factory.MakeRoom(2);
Door* aDoor = factory.MakeDoor(rl, r2);

aMaze->AddRoom(rl);
aMaze->AddRoom(r2);

rl->SetSide(North, factory.MakeWall());
rl->SetSide(East, aDoor);
rl->SetSide(South, factory.MakeWall());
rl->SetSide(West, factory.MakeWall());

r2->SetSide(North, factory.MakeWall());
r2->SetSide(East, factory.MakeWall());
r2->SetSide(South, factory.MakeWall());
r2->SetSide(West, aDoor);

return aMaze;
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Yro6bl co3naTh habpuKy EnchantedMazeFactory jiJist TPOU3BOACTBA BOJIIEOHBIX
JAOUPUHTOB, CJIEYET MOPOANTH TIOAKIACC OT MazeFactory. B atoMm nojkiacce
3aMelleHbl pasJndHble (PYHKI[UU KJIacca, TaK YTO OH BO3BpAIlaeT APyrue moj-
KJIaCChI Kj1accoB Room, Wall u T. 11.:

class EnchantedMazeFactory : public MazeFactory {
public:
EnchantedMazeFactory();

virtual Room* MakeRoom(int n) const
{ return new EnchantedRoom(n, CastSpell()); }

virtual Door* MakeDoor(Room* ri, Room* r2) const
{ return new DoorNeedingSpell(ri, r2); }

protected:
Spell* CastSpell() const;
s

A Teriepb IPEANOI0KIM, YTO MBI XOTHM ITOCTPOUTS /st HEKOTOPOIi UTPbI JTabu-
PUHT, B KOMHATe KOTOPOTO MOJKET ObITh 3a105keHa 6omOa. Eciii GombGa B3pbiBaeT-
Cs1, TO OHa Pas3pyIaeT cTeHsbl (a To U yTo-HUOYIb ete). Toraa MoKHO HOPOIUTD OT
KJ1acca Room MOJIKJIACC, OTCIEKUBAIOIINT, €CTh JIM B KOMHAaTe 60MOa 1 B30pBaIach
siu oHa. Takske moHa006UTCst TIOIKIIACC Kaacca Wall st xpaneHust nHGopManum
0 TOM, OBLJIN JIN TTOBPEsKAEHbI cTeHbl. Ha3oBeM 9TH KJIacChl COOTBETCTBEHHO
RoomWithABomb 11 BombedWall.

W nakowerr, MbI orpezieTuM Kiacc BombedMazeFactory, SIBISIONANCS ITOIKIACCOM
BombedMazeFactory, KOTOPBII cO3/1aeT CTeHbI KJjacca BombedWall u KOMHATBI
KkJacca RoomWithABomb. B BombedMazeFactory Ha/lo IepeonpeieIuTh BCETo JIBe
ynaKITIINT:

Wall* BombedMazeFactory::MakeWall () const {
return new BombedWall;

}

Room* BombedMazeFactory::MakeRoom(int n) const {
return new RoomWithABomb(n);

}

YT106bI MOCTPOUTH MPOCTON JAOUPUHT, B KOTOPOM MOTYT OBITh CIPSATAHbBI
60MOBI, IPOCTO BHI3OBeM (QYHKINIO CreateMaze, mepeias eil B mapameTpe
BombedMazeFactory:

MazeGame game;
BombedMazeFactory factory;

game.CreateMaze(factory);
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C takuM ke ycmexoM CreateMaze MOXKHO TepefiaTh B IapaMeTpe Enchanted-
MazeFactory JIJisl TOCTPOEHUS BOJIIIIEOHOTO JIaOUPUHTA.

OrmeTum, 4yTO MazeFactory — Bcero Juiinb Habop (GabpUUHbIX METOLOB. ITO
CaMblii pacIipoCTPaHEeHHbII CIIOCO0 peain3aliny maTTepHa abcTpakTHas dabpuika.
Emte samerm, uto MazeFactory — He aGcTpakTHBIN KJacc, TO eCTh OH paboTaer
1 Kak AbstractFactory, u Kak ConcreteFactory. JTO ellle 0/[HA TUIIMYHASI Pea-
JIU3AIMS JI715 TTPOCTBIX TPUMEHEHUH TaTTepHa abcTpakTHasa dpabpuka. Ilockombky
MazeFactory — KOHKPETHBbII KJIaCC, COCTOSIIINI TOJIBKO 13 (habpPUUHBIX METO/IOB,
JIETKO TIOJIYyYUTh HOBYIO (haOprKy MazeFactory, MOPOAUB TOAKIACC 1 3aMECTUB
B HEM HEOOXOUMbIE OIIE ALK

B dynakmmu CreateMaze ncmoib3yeTcs orneparius SetSide 719 OTTMCAHNUS CTOPOH
koMHar. Ecii oHa co3aeT KOMHATHI ¢ TTOMOIIIbIO (habprku BombedMazeFactory, TO
JabUpUHT Oy/IeT cocTaBieH U3 00bEKTOB Kiracca RoomWithABomb, CTOPOHBI KOTO-
PBIX OIUCHIBAIOTCS 0OBEKTaMU KJ1acca BombedWall. Eciu kiaccy RoomWithABomb
norpebyercst 0OpaTUThCS K 4ieHaM BombedWall, He MMEIONIMM aHAJIOTA B €r0
PE/IKax, TO CCHIIKY Ha OOBEKThI-CTEHBI TPUIETCS TIPeobpa3oBaTh OT THIa Wall*
K TUIly Bombedwall*. Takoe moHm:karoliee npuBeeHIe 6e30TacHO IIPU YCJIOBUH,
YTO apTyMEHT JIeUCTBUTENBHO TPUHAJIJICKUT Kaccy BombedwWall*, a 5To 3aBe/IOMO
TaK, eCJIM CTEHbI CO3/IAI0TCS UCKII0YUTENbHO habpuKoii BombedMazeFactory.

B aquHaMuyecKy TUITM3MPOBAHHBIX A3bikax Bpoze Smalltalk npusenenue, pazyme-
eTcst, He HYsKHO, HO Oy1eT BbIIaHo coobIerHe 06 ommnbKe BO BPeMsI BBITIOJTHEHNS],
ecn 00beKT Kaacca Wall BCTPETUTCSI BMECTO OKUAAEMOr0 00bEKTa NOoKAaACCa
ksacca Wall. Mcrosnb3oBaHue abcTpakTHOM GabpuKi J1Jist CO31aHIs CTEH IIPeLOT-
Bpalaer mogo0Hble OMIMOKH, TapAHTUPYS, YTO MOTYT ObITh CO3/IaHbI JIUIIb CTEHbI
orpeieJIeHHbIX TUIIOB.

PaccmorpuM Bepcuio MazeFactory Ha s3bike Smalltalk, B kotopoii ectsb exun-
CTBEHHAas omepays make, MOJTydaolas BU/ U3TOTaBIMBAEMOro 0ObEKTa B I1apa-
metpe. KonkperHast (paGpuka mpu 9ToM OyeT XpaHUTh KJIACChl U3TOTABIMBAEMbBIX
00BEKTOB.

Jlng nauasa gamuniem Ha Smalltalk sksuBasent CreateMaze:

createMaze: aFactory
| rooml room2 aDoor |

rooml := (aFactory make: #room) number: 1.
room2 := (aFactory make: #room) number: 2.
aDoor := (aFactory make: #door) from: rooml to: room2.

rooml atSide: #north put: (aFactory make: #wall).
rooml atSide: #east put: aDoor.
rooml atSide: #south put: (aFactory make: #wall).



MatTepH Abstract Factory (abcTpakTHasa dpabpukal 123

rooml atSide: #west put: (aFactory make: #wall).
room2 atSide: #north put: (aFactory make: #wall).
room2 atSide: #east put: (aFactory make: #wall).
room2 atSide: #south put: (aFactory make: #wall).
room2 atSide: #west put: aDoor.

~ Maze new addRoom: rooml; addRoom: room2; yourself

B pasnene «Peanusanusi» Mbl y:Ke TOBOPUJIM O TOM, UTO KJaccy MazeFactory
HYy’KHa BCEro ojlHa IlepeMeHHad 9K3eMIIdgpa partCatalog, npemgocrasidoniasd
CJIOBapb, B KOTOPOM KJIIOYOM CJIYKUT KJacc KomIoHeHTa. Hanmomuum eiie pas
peanusanuio Metoa make:

make: partName
~ (partCatalog at: partName) new

Termepb Mbl MOKeM cO3/1aTh (habpKy MazeFactory 1 BOCIIOJIb30BATHCS €l [JIst
peasmsaiuu createMaze. /[uist cosnanust habpuku OyeT UCIOTb30BATHCS METO/T
createMazeFactory Kjlacca MazeGame:

createMazeFactory
A (MazeFactory new
addPart: Wall named: #wall;
addPart: Room named: #room;
addPart: Door named: #door;
yourself)

BombedMazeFactory u EnchantedMazeFactory co31aoTcs IyTeM acCOIUUPOBAHUA
JIPYTUX KJIAcCOB ¢ Kitodyamu. Hanpumep, EnchantedMazeFactory MOKHO CO3/1aTh
CIIeLy oM 00pa3oM:

createMazeFactory
~ (MazeFactory new
addPart: Wall named: #wall;
addPart: EnchantedRoom named: #room;
addPart: DoorNeedingSpell named: #door;
yourself)

MBBGCTHHerMMeHeHMﬂ

B 6u6anoreke InterViews [Lin92] aas o6o3Hayenus KiaaccoB abCTPaKTHBIX
habpuk ucnosnbsyercst cyhukce «Kits. /1151 u3roroieHust 0GbeKTOB MOJIb30-
BaTeJIbCKOro unrTepdeiica ¢ 3aJaHHbIM BHEIIHUM OOJIMKOM B HEll OIIPEeIeHbI
abcrpakTHble Gabpuky WidgetKit u DialogKit. B InterViews Takike BKJIIOYEH
KJ1acc LayoutKit, KOTOpbIN TeHepupyeT pasHbie 00bEKTHI KOMITO3UIIMN B 3aBU-
CHMOCTH OT TOTO, Kakast Tpebyercst cTparerust pasmerntenst. Harmpumep, pasmve-
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IeHKE, KOTOPOE KOHIENTYaTbHO MOKHO OBLIO Obl HA3BATH «TOPU30OHTATBHBIM >,
MOKeT MOTpeGOBATh Pa3HBIX 0OBEKTOB B 3aBUCKMOCTHU OT OPUEHTAIINH JIOKYMEHTA
(KHUKHOU WK altbOOMHOI ).

B 6ubsmorexke ET++ [WGMS88] narreps abctpaktHas Gabpuka IIPUMEHSIeTCs 11t
MOCTYKEHUS TIEPEHOCUMOCTHU MEK/TY Pa3HBIMU OKOHHBIMU CUCTeMaMu (HaIlpHU-
mep, X Window 1 SunView). AGcTpakTHbIi 6a30BbIi Kacc WindowSystem orpe-
nesisieT wHTepdeiic st co3aannst 06bEKTOB, KOTOPbIE MPEACTABIISIIOT PECYPCHI
OKOHHOI cucTeMbl (MakeWindow, MakeFont, MakeColor u T. 11.). ETo KOHKpeTHbIE
TTOIKJIACCHI PEATTU3YIOT 3TU WHTePGhENCHI I TOM WJTH MHOW OKOHHOI CHCTEMBI.
Bo Bpewms BoinosrHenust ET++ cos3maeT ak3eMIIsIip KOHKPETHOTO TTOAKIacca
WindowSystem, KOTOPBIiI y:Ke 1 TIOPOKAAeT 0ODBEKTDI, COOTBETCTBYIOII[ME pecypcaM
JTAaHHOI OKOHHOI CUCTEMBI.

PopcTtBeHHble naTTepPHbI

Kiaccor AbstractFactory yacto peasmdyorcs GabpruuHbIMU MeTOAaMU (CM.
nartepH Gabpuunbiii metog (135)), HO MOTYT OBITH peaTM30BaHbl U C TOMOIIBIO
martepHa npototun (146).

Komxkpernast ¢habprka 4acTo OTMICHIBAETCS TTATTEPHOM oanHouka (157).

MATTEPH BUILDER (CTPOUTENTb)

HazBaHue n knaccudukauma nattepHa

CrpovTenb — IaTTePH, HOPOKAAIOIUN OODEKTHL.

Ha3HaueHune

OT/esisieT KOHCTPYHPOBAHUE CJIOKHOTO 00BEKTA OT €0 MPEICTABIEHNUST, TAK YTO
B pe3yJibTaTe€ OJHOI'O 1 TOTO K€ IIPOIECCa KOHCTPYNPOBAHUA MOTYT ITOJTy4aTbCsL
pasHbIe MPeJICTABIEHUSI.

MoTtmBauuma

ITporpamma utenust jokymentoB B popmate RTF (Rich Text Format) moskna
TaKKe «yMeTb» MPeobpasoBbIBaTh €r0 BO MHOTHE JIpyrue (hopMaThl — HaIpH-
mep, B ipoctoii ASCII texct i B IpejicTaBiieHie, KOTOpoe MOKHO OTOOPA3UTh
B BUJKETe JIIs1 BBOZIa TekeTa. TeM He MeHee, YKCII0 BO3MOKHBIX TPe0Opa3oBaHuil
3apaHee HEM3BECTHO, [T0ITOMY HOBbIE MPe0OPasOBaHUsI JOJIKHbI JIETKO 100aB-
JIAThCsT 6e3 UBMEHEHUs! TPOTPAMMBbI.
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[Ipobiema pelraercs HACTPOUKON Kaacca RTFReader ¢ MOMOINbI0 0OBEKTA
TextConverter, KOTOpbIil MOT 661 TipeoOpasoBbiBath RTF B pyroii TekcTOBbII
dopmar. ITpu pasbope gokymenra B popmare RTF kmacc RTFReader BBI3BIBAET
TextConverter st BBITTOJIHEHUST ipeoOpasoBanust. Besikuii pas, kak RTFReader
pacmosHaet jsekcemy RTF (mmpocToii TekcT niam ympaBisiolniee CJI0BO), AT
ee ipeobpazoBanust 06bEKTY TextConverter mocburaercst 3ampoc. OObEKThI
TextConverter OTBeYaIOT KaK 3a IIpeoOpasoBaHue JaHHbIX, TAK U 3a IPEACTaB-
JieHne JIeKCeMbI B KOHKPEeTHOM (opmare.

IToxkmaccsl TextConverter CrEMAIU3UPYIOTCS HAa Pas3JMYHBIX TPpeobpasoBa-
Husax u opmarax. Hampumep, ASCIIConverter UTHOPUPYET 3alPOCHI HA TIpe-
obpaszoBatue 4ero O TO HU OBLITO, KpoMe PocTOro Tekcra. C APyroil CTOPOHBI,
TeXConverter Oy/ieT pealn30BbIBATH OTEPAIIIH JIJIsT BCEX 3aIIPOCOB Ha MOJIyYeHrne
npejcTasiaenns B hopmare pegakropa TeX, cobupast 0 X04y HEOOXOIUMYTO
uHbopMaInio o cTuisix. A TextWidgetConverter OyeT CTPOUTD CIOKHBIN 00b-
€KT TI0JTb30BaTENbCKOTO NHTEP(Elica, KOTOPBIM ITO3BOJUT MOJH30BATENIO TIPO-
CMaTpUBaTh U PEIAKTUPOBATH TEKCT.

while (t = nonyunTs cneayioLyto neKcemy)M Crpoutenu
switch t. Type {
CHAR: 5 | | TextConverter
builder->ConvertCharacter(t.Char) RTFReader| 2
FONT: 3 ConvertCharacter(char)
builder->ConvertFontChange(t.Font) oParseF{TF( ) o ConvertFontChange(Font)
PARA: [~ ConvertParagraph()
builder->ConvertParagraph()
}
i A
| |
| | |
ASCIIConverter TeXConverter TextWidgetConverter
ConvertCharacter(char) ConvertCharacter(char) ConvertCharacter(char)
GetASClIText() ConvertFontChange(Font) ConvertFontChange(Font)
T ConvertParagraph() ConvertParagraph()
| GetTeXText() GetTextWidget()
T T

L[ AsCliText '—> I Textwidget

Kiracc kas10ro KOHBEpTOpa MPUHUMAET MEXAHI3M CO3AHISI U COOPKH CIOKHOTO
oObeKTa 1 CKPBIBAET ero 3a abcTpakTHbIM nHTepheiicom. KouBepTop oT/esieH ot
3arpysurka, KOTOPbIi oTBedaeT 3a cuHTakcudeckuii pas6op RTF-gokymenTa.

B naTrepte ctpontens abcTparnpoBaHbl BCe 3T OTHOIIEHUs. B HeM Jiio00ii Kace
KOHBEPTOPA HA3bIBAETCST CMPOUMeNeM, & 3arpy3uuk — pacnopsoumenem. B npu-
MEeHEHUN K PACCMOTPEHHOMY ITPUMEPY CTPOUTESb OTEIIET AITOPUTM UHTEPIIpe-
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taruu (popmata Tekera (To ectb mapcep RTF-1okyMeHTOB) OT TOTO, Kak co3naeTcs
U MPEJCTABIISIETCS JOKYMEHT B TpeoOpasoBanHoM (dopMmaTe. ITO MO3BOJISET
MOBTOPHO UCIIOJIb30BATh allrOPUTM Pasbopa, peain3oBaHHbIil B RTFReader, /st
CO3MIaHMs Pa3HbIX TEKCTOBBIX mpenctaBiaeHuil RTF-mokyMeHTOB; 10CTAaTOIHO
nepezarb B RTFReader pasianyHble MO/KJIACCH Kiacca TextConverter.

B MNpumeHUmoCTb

OcHoBHbIE yCaoBUA MJiA IPUMEHEHU S ITaTTEPHA CTPOUTENb!

B QITOPUTM CO3/[aHUS CIIOKHOTO OOBEKTA He JIOJIKEH 3aBUCETh OT TOTO, U3 Ka-
KUX 4acTell COCTOUT OOBEKT M KaK OHU CTBIKYIOTCSI MEXKIY COOOI;

B [1pollecc KOHCTPYUPOBAHUS [IOJIKEH 0OECIIeunBaTh PA3JINYHbIE TIPe/ICTaBIe-
HUST KOHCTPYHUPYEMOTO 00bEKTA.

B CrpykTypa

- builder .
Director < | Builder

Construct() o BuildPart()
t
|
|

[lns Bcex 0OGbEKTOB B CTPYKTYpe {k

builder->BuildPart() ConcreteBuilder - — —

BuildPart()
GetResult()

}

B YyacTHUKMK
® Builder (TextConverter) — ctpoutens:
 3amaer abGcTpakTHBII HHTEpdEiic 15 co3nanus yacreit oobekTa Product;

m ConcreteBuilder (ASCIIConverter, TeXConverter, TextWidgetConverter)—
KOHKPETHbIN CTpOoUTeb:

* KOHCTPyHUpYeT 1 coOMpaeT BMECTe YaCTH IPOAYKTa IIOCPEACTBOM Peali-
saiuu unTepdeiica Builder;

¢  OIIpeAcJIA€eT CO3JaBacMO€ IIPEACTAaBJICHUE U CIIEIUT 3a HUM;

* mpepocTaBssgeT MHTepdelc Mg 0CTyNa K MPOAYKTY (Hampumep,
GetASCIIText, GetTextWidget);

® Director (RTFReader) — pacnopsaguTesb:

* KOHCTpPyHpyeT 00beKT, 0JIb3ysich naTepdeiicom Builder;
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® Product (ASCIIText, TeXText, TextWidget) — npoaykT:

* [IPEeJACTaBJISIET CJIOKHBIN KOHCTPYHUPYEMBbIii 00beKT. ConcreteBuilder cTpo-
UT BHYTPEHHeE IPEICTaBICHIE TPOLYKTA M OIPEIEIISIET IIPOIIECC €ro COOPKH;

* BKJIIOYAET KJIACCHI, KOTOPBIE OMPEIESIOT COCTABHbIE YACTH, B TOM YUCJE
uHTepdeiich 17t COOPKU KOHEYHOTO Pe3yJibTaTa U3 JyacTeil.

B OtHoleHuA

B KIMEHT CO3/aeT 0OBEKT-PACIIOPSAUTENb Director 1 HACTPAMBACT €TO HYJK-
HBIM 00BEKTOM-CTpOHTEIeM Builder;

B pacnopaguTenb yBEIOMJIIET CTPOUTENA O TOM, YTO HYKHO ITOCTPOUTDL OYepe/l-
HYIO 4acCTb NPOAYKTa;

B cTpoutens 06pabaThiBaeT 3alPOChl pacnopaanTens 1 106aBseT HOBbIE YacTU
K NPOAYKTY;

B KnveHT 3a0MpaeT MPOIYKT Y CTPOUTENS.

Caemyiomnias cxeMa B3anMO/IeiCTBUH NILTIOCTPUPYET B3AUMOOTHOIIIEHUS CTPOW-
TenA U pacnopAaguTena ¢ KNMeHTOM.

aClient aDirector aConcreteBuilder
J- 1 1
1
new ConcreteBuilder !
——————————— = = = = = — — P
1
| new DEec_torLaC_onc_ret_eBﬂildEr —
Construct() ‘I BUlIdPartA() g
BuildPartB() o
BuildPartC() o
GetResult() T -

T |
B Pe3ynbratbl

[IarrepH ctpouTtens:

B 71036015€M  USMEHSMb 6HYmMpeHnee npedcmasienue npooykma. OObEKT
Builder MpeMOCTABJISIET PACIIOPSAUTEN0 aOCTPAKTHBIN WHTEphEIC s
KOHCTPYMPOBAHUS TPOJYKTA, 32 KOTOPBIM OH MOJKET CKPbITh MpeJcTaBJie-
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HHUE ¥ BHYTPEHHIOIO CTPYKTYPY MPOIYKTa, a TaKKe Tpoiecc ero coopku. I1o-
CKOJIBKY TPOLYKT KOHCTPYUPYETCs Yepe3 abCTpaKkTHBIN uHTEpdeiic, To 1
M3MEeHEeHNST BHYTPEHHETO TIPEICTABIEHUS JOCTATOUHO BCETO JIUIITH OTIpejIe-
JINTh HOBBIW BUJI CTPOUTEJIS,

B u301UpYem KOO, peanrusyouuil KOHCmpyuposanue u npedcmagienue. Illarrepu
CTpoUTeNb YIIyUIaeT MOYIbHOCTD, MHKATICYJIUPYsI CTOCOO KOHCTPYHPOBa-
HUS ¥ [IPEJICTABJIEHUS CIIOKHOTO 00beKTa. KitrenTam HUdero He Ha/[0 3HATDH
0 KJIACCaX, OMPEENIIONNX BHYTPEHHIO CTPYKTYPY MPOAYKTA; 3TH KIACCHI
He BXOJAT B MHTEpdelic ctpoutens.

Kaskplit KOHKPETHBIN cTporTesib ConcreteBuilder comepKUT BECh KOJI, HEOO-
XOIMIMBIH JIJIST CO3/[aHMsT M cCOOPKU KOHKPETHOTO BH/Ia IpojtykTa. Ko muriercst
TOJIBKO OJINH Pa3, TIOCJIe YETO PAa3HbIe PACTIOPSAAUTEN N MOTYT UCIIOTb30BATh €TO
MTOBTOPHO /I TOCTPOEHNS BAPUAHTOB MPOAYKTA M3 OJHUX U TEX JKe JacTell.
B npumepe ¢ RTF-mokymMeHTOM MbI MOTJIN ObI OTIPEIETUTD 3aTPY3UUK [IJIsI
dopmarta, ormmaroro ot RTF (ckaskeM, SGMLReader), 1 BOCIIOJIb30BAThCS TEMU
JKe KyaccaMu TextConverter Uil reHepupoBaHus npezacTasaennii SGML-
nmokyMeHToB B Buze ASCII-Texcra, TeX-TekcTa Tl TEKCTOBOTO BUIKETA;

B npedocmasasiem 60.1ee MOUHbBIL KOHMPOIb HAO NPOUECCOM KOHCMPYUPOBAHUSL.
B ornmume oT mOpoKAAONUX MATTEPHOB, KOTOPBIE CPa3y KOHCTPYUPYIOT
BeChb OOBEKT IIEJIMKOM, CTPOUTENb JI€IAeT HTO IIar 3a IaroM IOJ yIIpaBJie-
HueM pacnopagutena. 11 unib korza IpoAyKT 3aBepllieH, pacriopaguTenb 3a-
6upaer ero y ctpoutens. [loaromy unrepdeiic crpoutens B GoJbiiieii crenenn
oTpakaeT IIPoIlecC KOHCTPYHPOBAHUS MPOYKTa, HEXKEIH PyTHe TTOPosKia-
IOIINe MTATTEPHBL. JTO T03BOJISIET 0OecednTh GoJiee TOHKHMIT KOHTPOJIb Hajl
[IPOIECCOM KOHCTPYMPOBAHUS, a 3HAYUT, U Ha/l BHYTPEHHEN CTPYKTYPOH ro-
TOBOTO TIPOLYKTA.

B Peanusauus

OO6bI4HO cymiecTBYeT abCTPaKTHBIN KJacc Builder, B KOTOPOM OIpe/eJIeHbI
oTlepanuu I KaKI0T0 KOMIOHEHTa, KOTOPBIN MOKET MoTpeboBaTh CO3/1aTh
pacmopaautens. [To ymomuanmro aTu oneparnu Hudero He aenaioT. Ho B kmacce
KOHKPETHOTO CTPOUTEJII ConcreteBuilder OHM 3aMeIIEHBI 1JI TEX KOMIIOHEHTOB,
B CO3/IJaHUU KOTOPBIX OH IIPUHUMAET Yy4acTue.

Taxke CyHECTBYIOT U IPYTUE aCIIEKThI peain3aliliu, 3aC/1yKUBaOIE€ BHUMAHU !

B unmepdpetic coopru u Koncmpyuposanus. CTPOUTENN KOHCTPYHUPYIOT CBOM
MPOLYKTHI IITar 3a [aroM, II0aToMy MHTepdeiic Kiacca Builder goskeH ObITh
JIOCTATOYHO O6IINUM, YTOOBI 0GECTIeYNTh KOHCTPYUPOBAHKE MTPH JII0OOM BH/IE
KOHKPETHOTO CTPOUTEIS.
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KiioueBoii acrieKT mpOeKTUPOBAHUS CBSI3aH ¢ BHIOOPOM MOJIEJH TIPOIecca
KOHCTPyHpoBauust 1 c60pku. OGBIYHO GBIBAET JOCTATOYHO MOJIEIIH, B KOTOPO
Pe3yJIbTaThI BBIIOTHEHIS 3a1IPOCOB HAa KOHCTPYHNPOBAHME IIPOCTO IIPUCOE/TH-
HSIOTCST K TIpoayKTy. B ipumvepe ¢ RTF-mokymentamu crpoutes mpeobpasyer
1 100aBJISIET OUEPEHYIO JIEKCEMY K YK€ KOHBEPTUPOBAHHOMY TEKCTY.

Ho urora MoxeT moTpeboBaThCS JOCTYII K OTEIbHBIM YACTSIM CKOHCTPY-
HPOBAHHOTO K JJaHHOMY MOMEHTY IpOJyKTa. B mpumepe ¢ jabUpUHTOM,
KOTOpBIN Oyzer omnucan B pasjese «IIpumep kopa», uarepdeiic kiacca
MazeBuilder mo3BoJisieT 0OABJATH IBEPb MEXKIY YKe CYIECTBYIONMMU
KOMHaTaMu. I pyruM mprMepoM SABJISIOTCS IPEBOBUAHBIE CTPYKTYPBI — CKa-
JKeM, JIepeBbsi CHHTaKCHUYECKOTO pasbopa, KOTOPbIe CTPOSITCSI CHU3Y BBEPX.
B aTom ciayyae cTpouTesib BO3BpAlllaeT y3Jbl-IIOTOMKHU pacnopaanTenio,
KOTOPBIN 3aTeM Iepeaet ux 0OpaTHO CTPOUTENIO, YTOOBI TOT MOT TIOCTPOUTh
POJINTENBCKUE Y3JIbl;

B nouemy mem abCcmpaxmuozo Kiacca 0is npodykmog? B tummdHoM ciydae
MIPOJIYKTDBI, U3TOTaBIMBAEMbIE PA3JTUYHBIMU CTPOUTENAMU, UMEIOT HACTOJIBKO
pasHble TPEACTABIEHNUS, YTO M300peTeHIe /TSI HUX OOIIEro POAUTETHCKOTO
kJacca Huuero He jpaet. B npumepe ¢ RTF-gokymentamu Tpy/HO IIpejicra-
BUTH cebe obmmii maTepdeiic y 00bekToB ASCIIText u TextWidget, sa oH
u He Hyx)eH. [TOCKOIBKY KNMeHT 06BIYHO KOH(UTYPUPYET pacropsianTens
MOAXOSAININM KOHKPETHBIM CTpouTenem, To, Hajlo IoJlaraTh, eMy M3BeCTHO,
KaKoil MMEHHO TMOJKJIACcC Kjacca Builder MCIOJBb3yeTcss M KaK HYKHO 00-
paIaThCs ¢ TPOU3BEEHHBIMU TTPOLYKTAMU;

B nycmovle memoodvl kaacca Builder no ymomuanuro. B C++ meronsl ctpontens
HaMepeHHO He 00BSBJIEHBI YMCTO BUPTYATbHbIMU (hyHKITHsIMI. BMecTo aT0-
O OHU OTIPe/IeIEHbI KaK MycThie (DYHKIINH, YTO MTO3BOJISIET MOKIACCY 3aMe-
I[aTh TOJBKO T€ OIIEPAIIHI, KOTOPbIE MPECTABIISIOT /7SI HETO HHTEPEC.

M lMpumep Kopa

Omnpenenmmm BapuaHT QyHKIINN CreateMaze, KOTOpas MOJydyaeT B apryMeHTe
cTpouTens, IIPUHAJIEKAIIETO Kaaccy MazeBuilder.

Kiace MazeBuilder ompesessier cieayionuii uHTepdeiic 1st MoCTPOEHNUST Jia-
OUPUHTOB:

class MazeBuilder {
public:
virtual void BuildMaze() { }
virtual void BuildRoom(int room) { }
virtual void BuildDoor(int roomFrom, int roomTo) { }
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virtual Maze* GetMaze() { return 0; }
protected:
MazeBuilder();

s

IToT nHTEPEIiC TO3BOJISIET CO3ABATh TPU CYHIHOCTH: JJAOUPUHT, KOMHATY € KOH-
KPETHBIM HOMEPOM, IBEPU MEKLy IPOHYMEPOBAaHHBIMU KOMHaTamMu. Oneparus
GetMaze BoO3BpallaeT JJaOUPUHT KJIMEHTY. B moikiaccax MazeBuilder paHHast
oTepallyst TIEPEOTIPe/IeISIETCsT JIJIst BO3BPAIIEHUSI PeaIbHO CO3[aHHOTO JTAGUPUHTA.

Bee onepaiuu moctpoenust JaGupuHTa B Kiacce MazeBuilder mo yMOJIYaHMIO
HUyero He genaioT. Ho onu He 00bsIBIEHBI YICTO BUPTYaIbHBIME, YTOOBI B TIPO-
M3BOJIHBIX KJIACCaX MOKHO OBLJIO 3aMEIIATh JIUIIb YaCTh METO/OB.

Umest unrepdeiic MazeBuilder, MOKHO H3MEHHUTD (QYHKITHMIO CreateMaze, 4TOOBI
OHa MoJIydaJia CTPOMTeNA B llapameTpe:

Maze* MazeGame::CreateMaze (MazeBuilder& builder) {
builder.BuildMaze();

builder.BuildRoom(1);
builder.BuildRoom(2);
builder.BuildDoor(1, 2);

return builder.GetMaze();

Cpasnure 3Ty Bepcuio CreateMaze ¢ iepBoHadanbHoi. O6paTuTe BHUMAHWE, KaK
CTPOUTEJIb CKPbIBAET BHYTPEHHEE TIPeICTaBIeHne JaOUPUHTa, TO eCTh KJIACChl
KOMHAT, JIBePeii 1 CTeH, U KaK 9TU YaCTh COOUPAIOTCSA BMECTE JIJisl 3aBEPLICHUST
nocrpoenns nabupunra. Kto-to, MoXKeT, 1 10TafaeTcs, 4To A/ IPeACTaBICHUS
KOMHAT U JIBEPEi eCTh 0COObIE KJIACChI, HO HUYTO He YKa3bIBAET Ha CYIIECTBOBAHUE
TAKOI'O KJIacca IUIsk CTeH. 3a CYET HTOTO CTAHOBHTCS TIPOITE MOAUDUIIMPOBATD CITO-
co0 mpejicTaBIeHus JabUPUHTA, TOCKOJIBKY HI OJIMH U3 KJIMEHTOB MazeBuilder
N3MEHATDH HE HA/10.

Kax 1 pyrue moposkaioniye maTTepHbl, CTPOUTeNb MHKATICYJTUPYET CII0C00 cO3-
JaHust 00bEKTOB — B JAHHOM CJIy4ae ¢ TIOMOIIbI0 HHTepdeiica, OIpeeeHHOTO
KJIacCOM MazeBuilder. JTo o3HavaeT, 4TO MazeBuilder MOKET ITOBTOPHO HC-
MOJTb30BATHCS 151 TOCTPOEHMST TaGUPUHTOB Pa3HbIX BUIOB. B kauecTBe mprmMepa
BO3bMeM (DYHKITHIO CreateComplexMaze:

Maze* MazeGame::CreateComplexMaze (MazeBuilder& builder) {
builder.BuildRoom(1);
/] ...
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builder.BuildRoom(1001);

return builder.GetMaze();

OopatuTe BHManue: MazeBuilder He co3/1aeT JAOUPUHTHI CAMOCTOSITEIIBHO, €T0
OCHOBHASI 11eJIb — TIPOCTO OMPeNeauTh nHTepdeiic s co3anust JaOUPHUHTOB.
[Iycteie peanmsaryy B 9ToM nHTepdeiice OnpeeseHbl TOIbKO st yI00CTBA.
Peasbiyio paboTy BBITIOMHSIOT MOJKIACCH MazeBuilder.

[Toaknacc StandardMazeBuilder COMEPKUAT peaM3aIldiO TTOCTPOEHUS IIPOCTHIX
nabupunToB. Co3/1aBaeMblil IJAOUPUHT XPAHUTCS B TIEPEMEHHON _currentMaze:

class StandardMazeBuilder : public MazeBuilder {
public:
StandardMazeBuilder();

virtual void BuildMaze();
virtual void BuildRoom(int);
virtual void BuildDoor(int, int);

virtual Maze* GetMaze();

private:
Direction CommonWall(Room*, Room*);
Maze* _currentMaze;

s

CommonWall (o0Imast creHa) — 9TO BCIIOMOTaTeIbHAsT OTIepaIisi, KOTOpast orpe-
JIeJisieT HaTpaBJieHue O0IIel CTEHBI MEK/LY IBYMsI KOMHATAMU.

KonctpykTop StandardMazeBuilder MpoOCTO MHUIIMATU3UPYET _currentMaze:

StandardMazeBuilder: :StandardMazeBuilder () {
_currentMaze = 0;

BuildMaze co3/1aeT 9K3eMILISIP Kiiacca Maze, KOTOPBIi OyeT cCOGUPATHCST APYTUMU
oriepanusIMu U B UTOTE 6y/:[eT BO3BpaIlleH KJANeHTy (¢ TOMOIIbIO GetMaze):

void StandardMazeBuilder::BuildMaze () {
_currentMaze = new Maze;

Maze* StandardMazeBuilder::GetMaze () {
return _currentMaze;
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Omnepanust BuildRoom co3maeT KOMHATY U CTPOUT BOKPYT Hee CTEHBI:

void StandardMazeBuilder::BuildRoom (int n) {
if (!_currentMaze->RoomNo(n)) {
Room* room = new Room(n);
_currentMaze->AddRoom(room) ;

room->SetSide(North, new Wall);
room->SetSide(South, new Wall);
room->SetSide(East, new Wall);
room->SetSide(West, new Wall);

Yr1o6bl MOCTPOUTH [IBEPH MEXK/IY [BYMST KOMHaTaMu, StandardMazeBuilder Ha-
XOIUT 006€ KOMHATBI B JTAOMPUHTE U UX OOIIYIO CTEHY:

void StandardMazeBuilder::BuildDoor (int nl, int n2) {
Room* rl = _currentMaze->RoomNo(nl);
Room* r2 = _currentMaze->RoomNo(n2);
Door* d = new Door(rl, r2);

rl->SetSide(CommonWall(ri,r2), d);
r2->SetSide(CommonWall(r2,rl), d);

Teneps a4 coznanus ]Ia6I/IpI/IHTa KJIMEHTBHI MOTYT HCII0JIb30BaTh CreateMaze
B coueTaHuu ¢ StandardMazeBuilder:

Maze* maze;
MazeGame game;
StandardMazeBuilder builder;

game.CreateMaze(builder);
maze = builder.GetMaze();

MbI MOTIM OBl TTOMECTUTh BCe omnepanuu kjacca StandardMazeBuilder
B KJIACC Maze ¥ MO3BOJIUTH KaKJOMY JAOMPUHTY CTPOUTH camoro cebs. Ho
yeM MeHblIle KJIacc Maze, TeM IPoIle B HeM pa3o0paThCsi U BHECTH M3MEHEHMs,
a StandardMazeBuilder JieTKO OT/AessIeTCs OT Maze. Eme BaskHee To, 4TO pas-
JleJieHre 3TUX JABYX KJIAcCOB MTO3BOJISIET CO3/IaTh MHOKECTBO Pa3HOBUIHOCTEN
KJJacca MazeBuilder, B KasK/JOM U3 KOTOPBIX €CTh COOCTBEHHBIE KJIACCHI JJIsI
KOMHAT, IBepeil 1 CTeH.

Heobbranoit Pa3HOBUIHOCTBIO MazeBuilder aBigeTcd Kiacc CountingMazeBuilder.
Ou BooO11IE He cO3/[aeT HUKAKOTO J1a6I/IpMHTa, a JINIIb IMOJACYUTHIBAET YHUCJIO KOM-
[IOHEHTOB PAa3HOI'0 BUA, KOTOPbIE MOIJIN Obl OBITH CO3/IAHDL
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class CountingMazeBuilder : public MazeBuilder {
public:
CountingMazeBuilder();

virtual void BuildMaze();

virtual void BuildRoom(int);

virtual void BuildDoor(int, int);
virtual void AddwWall(int, Direction);

void GetCounts(int&, int&) const;
private:

int _doors;

int _rooms;

1

KouncrpykTop nHUIMaNIU3UpyeT CUETUUKY, a 3aMellleHHble ollepalliu Kjacca
MazeBuilder yBeJMYMBAIOT UX:

CountingMazeBuilder::CountingMazeBuilder () {
_rooms = _doors = 0;

void CountingMazeBuilder::BuildRoom (int) {
_rooms++;

}

void CountingMazeBuilder::BuildDoor (int, int) {
_doors++;

void CountingMazeBuilder::GetCounts (
int& rooms, int& doors

) const {
rooms = _rooms;
doors = _doors;

A BOT KaK KJMeHT MOT ObI CITOJIb30BaTh Ki1ace CountingMazeBuilder:

int rooms, doors;
MazeGame game;
CountingMazeBuilder builder;

game.CreateMaze(builder);

builder.GetCounts(rooms, doors);
cout << "B nabupuHTte ecTtb "
<< rooms << " KOMHaT u
<< doors << " pepein" << endl;
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13BeCTHble npuMeHeHunA

[Ipunoxkenne 1yst KonsepTrpoBatus u3 ¢hopmata RTF B3stTo 13 6ubmorexn
ET++ [WGMS8]. Crpoutenb ucIob3yercst B Hell a1t 06paboTKK TEKCTa, Xpa-
mamierocs B hopmate RTF.

[TartepH cTpouTens MUPOKO TpuMensieTcs B sizbike Smalltalk80 [Par90]:

B KJjacc Parser B IIOJACUCTEME KOMITUJIAIIMNA — 3TO PacnopAauTenb, KOTOPOMY
B KauecTBe apryMeHTa mnepemaercss o0bekT ProgramNodeBuilder. OObekT
KJjacca Parser usBeniaer oObeKT ProgramNodeBuilder 1rocjsie pacriosHaBa-
HUST KasKI0# CMHTAKCHYeCKOH KOoHCTpyKIiwu. [Tocse 3aBepiieHus: pasbopa
Parser 00pallaeTCcst K CTPOUTENIO 32 CO3/IaHHBIM JIEPEBOM pazbopa 1 BO3Bpa-
1[AET €T0 KJIUEHTY;

B ClassBuilder — 9TO CTPOUTEJIb, KOTOPBIM IIOJIB3YIOTCA BCE KJIACCHI LI CO3-
NIAHUST CBOWX TIOJIKJIACCOB. B JaHHOM ciiydyae aTOT KJIacC BBICTYIAeT OJHO-
BPEMEHHO B KQ4eCTBE pacnopaanTens 1 NpoayKra,

B ByteCodeStream — 3TO CTpowTeNb, KOTOPHIN CO3/IaeT OTKOMITUJIMPOBAHHBIN
MeTOJ B Bujie MaccuBa OaiiT. ByteCodeStream siBJISIETCS IIPUMEPOM HECTaH-
JAPTHOTO MPUMEHEHUS MaTTepHa CTPOUTENb, HOCKOIbKY CJOMKHbIA OOBEKT
[peJICTaBIsIeTCS. B BUjle MaccuBa GaiiT, a He oObruHOro oObekta Smalltalk.
Ho nnTepdeiic k ByteCodeStream TUITMYEH JIJISI CTPOUTENA, K OTOT KJIACC JIeT-
KO MOKHO OBLIO OBl 3aMEHUTH JIPYTUM, KOTOPBIN MPEICTABJISIET TIPOrPAMMY
B BHJI€ COCTaBHOTO OOBEKTA.

Kapkac Service Configurator us Adaptive Communications Environment uc-
MOJIB3YET CTPOUTENS JIJIsT TIOCTPOEHUST KOMITOHEHTOB CETEBBIX CJIY5KO, CBSI3aHHBIX
¢ cepBepoM BO BpeM:i BeIosiHeHM [SS94 . Onucanme KOMIIOHEHTOB (hopMyTH-
pyercst Ha sI3biKe KOH(MUIypalu, KOTopblii pas6bupaercs napcepom LALR(1).
CemaHTHYeCKUE JIEHCTBUS Tapcepa BBITOJHSIIOT CO CTPOUTENEM OlepaIlnu,
nobGapJstione nHMOPMAIIUIO B KOMIIOHEHT ca1ysKObl. B 1aHHOM cirydae mapcep
BBINIOJIHSIET (DYHKIIUU pacnopaanTens.

PogcTeeHHble naTTepHbI

A6cTpakTHasa dabpurka (113) moxoska Ha cTpouTesid B TOM CMBICJIE, YTO MOKET
KOHCTPYHPOBaTh CJIOKHbBIE 00beKThl. OCHOBHOE Pas/iMune MKy HUMU B TOM,
YTO CTPOUTENDb CIIEIMATU3UPYETCS Ha MOMIAr0BOM KOHCTPYMPOBAHUU 00bEKTa,
a abcTpakTHas pabpuka — Ha CO3JAHIK CeMECTB 00BEKTOB (IIPOCTBIX WK CII0K-
HBIX). CTpouTenb BO3BpaIlaeT MPOAYKT HA MOCTIETHEM IIare, TOTAa Kak ¢ TOUYKT
3peHus abcTpakTHOW GabpuKy TTPOAYKT BO3BPAIIIAETCS HEMEJIEHHO.

[TatTepn komnoHoBwwWK (196) — 3TO TO, YTO YACTO CO3/IAET CTPOUTEID.
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[ATTEPH FACTORY METHOD (®ABPUYHbIV METOJ)

B HaseaHue n knaccmdurkauma naTTepHa

DabpuyHbI MeToA — TATTEPH, MOPOSKIAIOTINNA KJIACCHI.

B Ha3sHaueHue

Omnpenensier nuTepdeiic 115 co3nanust 00beKTa, HO OCTABISIET MOIKJIAC-
caM pelieHre 0 TOM, dK3eMILISIPhI KAKOTO KJacca JOJIKHBI co3aBaTbest. Mab-
PVIYHbIN METOA TT03BOJISIET KJIACCY JIeJIeTHPOBATh CO3/IAHUE 9K3EMILISIPOB T10/I-
KJIaccam.

B [pyrve Ha3BaHuA

Virtual Constructor (BUPTyaJbHBIH KOHCTPYKTOP).

B MotuBauus

Kapkacsl nos1p3y10Tcst aGCTPaKTHBIMU KJIaCCAMU JIJIS ONPEAENEHNs W MOJJIeP-
’KaHWs OTHOIIEHNI MexXIy oObekTamu. Kpome Toro, Kapkac 4acTo OTBEYaeT 3a
co3JlaHne caMux 0OBEKTOB.

PaccMoTprM KapKac [Jist IPUIOKEHUH, CIIOCOOHBIX IIPEACTAB/ISATH [10Jb30BaTe-
JII0 CPa3y HECKOJIBKO JIOKYMEHTOB. /[Be OCHOBHBIX aOCTPaKIIMK B TAKOM KapKa-
ce — 9TO Kjracchl Application u Document. Oba kiracca abCTpaKTHBIE, TOITOMY
KJIMEHTHI IOJKHBI TIOPOKAATh OT HUX TOIKJIACCHI IS CO3TAHUS CITEIIMMDUIHBIX
JUISL IPUJIOKeHUs peanusanuii. Hanpumep, 4ToObl co3aaTh IPUIOKEHIE [T
puCcoOBaHus, Mbl OIIPe/IeJIMM KJacChl DrawingApplication u DrawingDocument.
Knacc Application oTBeuaeT 3a ympaBiieHUe TOKYMEHTAMU U CO3/IaeT UX IO Mepe
HEOOXOUMOCTH — JOIYCTUM, KOT/a H0JIb30BaTe/lb BEIOMPAET U3 MEHIO ITYHKT
Open (OTKPBITD) U New (CO3/1aTh).

ITockonbKy BbIOOP MOIKIacca Document Il CO3JaHKsl HK3EMILIAPA 3aBUCUT OT
MIpUJIOKEHUsI, TO Application He MOXKET «IIpeACcKa3aTby, YTO UMEHHO IIOHA/I0-
6UTCS. DTOT KJIACC 3HAET TOJIBKO TO, K020a HYKHO CO3/IaTh 9K3EMILISAP HOBOTO
JIOKYMEHTA, & He KaKoll TOKYMEeHT co3/1aTh. Bo3HKaeT queMMa: KapKac 10JKeH
CO3/IaBaTh HK3EMILIAPDI KJIacca, HO «3HaeT» OH JIMIIh 00 aBCTPaKTHBIX KJaccax,
DK3EeMILIAPbI KOTOPBIX CO3/1aTh HEJIb34.

[Tpo6siema perraercst Py ITIOMOIIM HatTepHa Gabprurbin metod. OH MHKATICYJTH-
pyeTt nH(GOPMAITUIO O TOM, KAaKOH MOJIKIIAcC Kracca Document IOJIKEH CO3/IaBAThCS,
U BBIBOJIUT ATO 3HAHME 32 TIPEJIEJIbl KapKaca.
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Open()
Close()
Save()
Revert()

/\
| MyDocument

Document IO<—<>

Application

CreateDocument()
NewDocument() o-
OpenDocument()
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Document* doc = CreateDocument();ﬁ
— —{docs.Add(doc);
doc->Open();

MyApplication

CreateDocument()o

- -I return new MyDocument ﬁ'

[Tomkmacesl kiracca Application mepeornpenessiioT abCTPaKTHYIO OTIePAIUIO
CreateDocument TakuM 00Pa3oM, UTOOBI OHA BO3BPAIIaia MOAXOSIIIINA TIOKIACC
Ksacca Document. Kak TOJIbKO Oy/IeT co3/1aH 9K3eMILISIp MojKIacca Application,
OH MOJKET CO3/1aBaTb 9K3EMILJIAPDI CHeHI/I(bI/I‘{eCKI/IX JJIS TIPUJIOKEH A TOKYMEH -
TOB, HUYETO He 3Has 00 ux Kiaaccax. Omnepaiust CreateDocument Ha3bIBaeTCsI
pabpuunoim memooom, Tak Kak OHa OTBEYAET 32 «M3TOTOBJIEHIE» 00BEKTA.

MNprmeHnmocTb

OcHoBHbIE YCJIOBUA AJIA IIPUMEHEHMWA ITaTTEPHA d)a6pVIHHbIIZ meTon:

B KJjaccy 3apaHee HEM3BECTHO, 00BEKTHI KAKNX KJIACCOB €MY HYJKHO CO3/1aBaTb;

B KJIACC CITPOEKTUPOBAH TaK, 4UTOOBI 0OBEKTHI, KOTOPBIE OH CO3/IAET, OTIPEIEIsI-

JIMCH ITIOAKJIACCaMMU;

B KJjacc Jenerupyer cBou 0643aHHOCTH OJHOMY M3 HECKOJIbKUX BCIIOMOTIa-
TEJIbHBIX IMTOAKJIACCOB, 1 BaM HYKHO JIOKAJIN30BaTh I/IH(I)OpMaL[I/IIO O TOM, Ka-
KOH KJ1acc IIPUHUMAET 3TN 00s13aHHOCTH Ha cebs.

CrpyKkTypa

/\

| ConcreteProduct |<—

Creator

AnOperation()

FactoryMethod() N

o+ — — - product = FactoryMethod()

ConcreteCreator

FactoryMethod() o4 — — -|return new ConcreteProduct\l
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M YuacTHUKNK
® Product (Document) — npoayKT:
e onpezpesier unrepdeiic 0ObEKTOB, CO31aBaEMbIX (PAOPUUHBIM METOLOM,;
m ConcreteProduct (MyDocument) — KOHKPETHbIN NPOAYKT:
* peanusyet unHTepdeiic Product;
B Creator (Application) — co3patens:

* 00baBisieT GpabpuuHbI MeTol, Bo3Bpallaomuii 06bekT tuia Product.
Creator MOJKET TakK:Ke OIPEIESTh PEATU3AINIO [0 YMOTYAHUIO Gpabpnd -
HOro MeToAa, KOTOprfI BO3BpallaeT 00BEKT ConcreteProduct;

* MOJKET BBI3bIBATh GabpUUHbIN METOA JIJIst CO31aHus 00beKTa Product.
B ConcreteCreator (MyApplication) — KOHKPETHbI co3aaTeb:

 3amemniaer pabpUYHBINA METO, BO3BpaLiaoii o00beKT ConcreteProduct.

B OTHoleHuA

Cosgarenb 110J1araeTcd Ha CBOU IOKJIACCHI B OoIpeae/IeHnun ¢a6pVILIHOFO meToaa,
KOTOprfI 6y,£[eT BO3BpallaTb 9K3EMILJIAP MOAXOAANIIETO KOHKPETHOIo NpoAyKTa.

B Pe3ynbratbl

Dabpuyatbie METO/BI U30ABJISIIOT TIPOEKTHPOBIIIKA OT HEOOXOMMOCTH BCTPa-
BaTb B KO/ 3aBUCSIIINE OT IIPUJIOKEHUS K1accehl. Koz nmeer 1es10 TOIbKO ¢ nuTep-
(eiicom Kmacca Product, MOaTOMY OH MOJKET PabOTAThH C JIIOOBIMU OTIPEIEIEHHBIMIT
IMOJIb30BATEISIMU KJIaCCaMM KOHKPETHBIX TPOYKTOB.

IToreHnMaIbHBIH HeIOCTATOK (haOPIUUHOTO METOA COCTOUT B TOM, UTO KJTFEHTAM,
BO3MOXKHO, TTPUIETCS CO3/IaBaTh MOKJIACC Kiaacca Creator 7 CO3MaHUS JIUITh
onHoro oObekTa ConcreteProduct. TToposkieHe TIOAKIACCOB OMPaBAAHHO, €CJIT
KJIMEeHTY TaK WUJIU WHauYe TTPUXOANTCS CO3/IaBaTh TOAKIACCH Creator, B TPOTUBHOM
caydae KJIUEHTY MPUAETCS UMETh JIEJI0 ¢ IOTMOJTHUTETbHBIM YPOBHEM MTOAKIIACCOB.

A BOT ellle /1Ba MOCJIEICTBUS TPUMEHEHWS TTaTTepHa GabpUUHbIi METOA;

B nooxnaccam npedocmasasiomes onepavuu-3avenku (hooks). Cosnanue 00b-
eKTOB BHYTPH KJjiacca ¢ MOMOIIbI0 (habpUYHOTrO MeTO/a BCEr/a OKa3bIBaeTCs
6osiee THOKMM peIEHUEM, YeM HerocpeacTBeHHoe cosaanne. DabpuaHbiii
METOJI CO3/IAeT B MOJKJIACCAX ONePaInu-3aIeNKu /IS TIPEOCTaBICHUS Pac-
IIUPEHHON BepCHK 0ObEKTA.

B mpumepe ¢ mokymMeHTOM KJ1acc Document MOT 6b1 onpeaenTh (hadpPUIHbIIL
MeTo[ CreateFileDialog, KOTOPBIN CO3AET UATIOTOBOE OKHO IO YMOTYAHUIO
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IJIST OTKPBITUS CyIIecTBYoIero nokyMmenTa. [loakmace atoro kiaacca Mor
ObI OIIPEIENTD CIEIMATU3NPOBAHHOE JIJIST TIPUJIOKEHUST THATOTOBOE OKHO,
3amMecTuB 9TOT (habpuuHblil MeTo. B mantom cirydae habpudHbIii METO He
SIBJISTETCST aDCTPAKTHBIM, & COAEPIKUT PAa3yMHYIO PEATU3AIIHIO TI0 YMOJTIAHUIO;

coedunenue napaiiervivlx uepapxuil. B npumepax, KOTOpbie Mbl pacCMaTpH-
BaJIM JI0 CUX 0P, (habpUyHbIe METO/bI BBI3BIBAIMCH TOJBKO cosaaresnem. Ho
3TO COBEPIIEHHO HE0OSI3aTEIbHO: KIIMEHThI TOKE MOTYT IPUMEHSTH hadpuy-
HbIE METOJIbl, 0COOEHHO MPH HAJUYUK TapalieJbHbIX HepapXuil KJIaccoB.

[TapannenbHble MepapXun BOSHUKAIOT B CJIy4yae, KOT/Ia KJIacc JIeIeTUPYET 4YacTh
CBOMX 00SI3aHHOCTEH IPYTOMY KJIACCY, KOTOPBIH He SBISETCS MPOU3BOAHBIM
ot "Hero. Paccmotpum, HampuMep, rpadudeckue hbuUTyphl, KOTOPHIMU MOKHO
MaHUITYJIMPOBATh HHTEPAKTUBHO: PACTSTMBATh, ABUTATh WJIN BPAIIATh C I10-
MOIIIBIO MbITITH. Peasin30BaTh Takue B3anMOIENCTBIS ObIBAET HEITPOCTO; YaCTO
PUXOAUTCS COXPAHATH M OOHOBJIATH WH(MOPMALIUIO O TEKYIIEM COCTOSTHUN
Marunyagiuit. Ho aTo cocTosiHMe UCTOMb3yeTcs TOJBKO BO BPeMsT CaMO
MaHUITYJISAIIH, TTO9TOMY ITOMEIIATD €0 B 00BEKT, TIPECTABJISIIONIIIT (hurypy,
He cirenyet. K tomy ske (hurypsi mo-pasnomy BeayT cebst, KOr/ia moJib30BaTelb
MaHuIyJaupyer umu. Harnpumep, pacTsiruBanre oTpe3Ka MOKET CBOJIUTHCS
K M3MEHEHUIO TIOJIOKEHUS KOHIIEBOI TOUKH, & PACTSATUBAHNE TEKCTa — K U3-
MEHEHUIO MEXKIYCTPOUYHBIX UHTEPBAJIOB.

[Tpu TaKKUX OrpaHUYEHMSIX JIyYIIie HCTTOJIb30BATh OT/AEIbHbBII 00hEKT-MaHUITY -
J9TOp Manipulator, KOTOPBIN peayn3yeT B3aUMO/ICHCTBIE U KOHTPOJIUPYET
€ero Tekyiiee coctosinne. Pasubiv purypam OyayT COOTBETCTBOBATH Pa3Hble
MaHWTYJIITOPBI, ABJIAIONINECS ToaKIaccoM Manipulator. [lomygatomascsa
nepapxus kjaacca Manipulator mapasienbra (1Mo KpaliHell Mepe YacTUIHO)
uepapxuu Kjacca Figure.

Figure <—| Client |—> Manipulator
CreateManipulator() DownClick()
Drag()
* UpClick()
LineFigure TextFigure LineManipulator TextManipulator
CreateManipulator() CreateManipulator() DownClick() DownClick()
] Drag() r > Drag()
T LI UpClick() UpClick()
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Kiacc Figure npegocrasisier ¢abpudnblii MeToz CreateManipulator, KOTOPbBIi
MO3BOJIIET KJIMEHTaM CO3/1aBaTh COOTBETCTBYIONMH hurype manumysitop. [loz-
KJIacChl Figure 3aMemaioT aTOT METOJ TaK, YT0ObI OH BO3BpAIIa/l MOAXOAAIINI
LTSt HUX TIOZIKJTacce Manipulator. Bmecto aToro kirace Figure MOXXeT peasn3oBaTh
CreateManipulator Tak, 4To oH 6yﬂeT BO3BpalllaTh 9K3EeMILIAP KaaccaManipulator
110 YMOJIYQHUIO, a TIOJIKJIAcChl Figure MOTYT HacJeqoBaTh 3TO yMoJdyaHue. Te
KJIacChl (DUTyP, KOTOPbIe PaboTaIOT 10 OMMUCAHHOMY IPUHIIKITY, He HYKIAIOTCS
B CIIeLIaJIbHOM MaHUITYJIATOPE, II09TOMY HePapXUU ITapaAJJIC/IbHbBI TOJIBKO OTYACTH.

OG6parure BHUMaHKe, Kak (haGPUUHBII METOJL OTIPE/Ie/ISIeT CBI3b MEKILY 0OeUMM
repapxXusiMi KiaccoB. B Hem JokanusyeTcs 3HAHUE O TOM, KaKue KJIacChl CIo-
co6HbI paboTaTh COBMECTHO.

Peanunzauus

PaccemoTpuM ciemyroriiie BOTIPOCHI, BOSHUKAIOIIIE TP UCTIOIb30BAHNUN MTATTEPHA
$abpuryHbI MeTop;:

B Jse ocrosnbix pasnosudnocmu nammepna: (1) ciydaii, koraa kiace Creator
SABJISIETCST aOCTPAKTHBIM M HE COJEPIKUT Peainsaiun o0ObsBIEHHOIO B HEM
(habpuunoro Meroza, u (2) Creator — KOHKPETHBIN KJIACC, B KOTOPOM IIO
YMOJIYAHUIO €CTh peanu3anus (habpuaHoro Metoaa. Perko, HO BCTpeyaeTcst
1 abCTPAKTHBIN KJIacC, UMEIOTIUI Pean3alinio 1o yMOJTYaHUIO.

B niepBoM cirydae ziJist OIpefesieHus: peaanusaliui #eobxo0umbl TTOKIACCH,
MOCKOJIbKY HUKAKOI PAa3yMHOI Pealn3alliu [0 YMOJTYAHUIO He CYIIECTBYeT.
[Ipu sTOM 0b6XO0AUTCS 1IPOOJIEMa, CBSI3AaHHAS ¢ HEOOXOAUMOCTBIO CO3IAHMS
9K3EMILISIPOB 3apaHee HEM3BECTHBIX KJIaccoB. Bo BTOpoM ciryyae KOHKpeT-
HBI Ks1ace Creator KCIOJIb3yeT (haOPUUHbBII METO/I, TJIaBHBIM 06PasoM paiu
nosbirenus ruokoctu. IIponcxopsiiee coorsercTByet npasuy: « Cosmabait
00OBEKTDI B OTAEIbHOM OIepaLiu, YTOObI IIOAKIACCH MOLJIH IOAMEHUTD CIIOC00
ux cozpanust>. CobJIo/IeHre 9TOro npaBuia rapaHTUPYeET, YTO aBTOPbI MOJI-
KJIACCOB CMOTYT IIPY HEOOXOAMMOCTH UBMEHUTD KJIACC O0bEKTOB, 9K3EMILISIPbI
KOTOPBIX CO3/IAI0TCST UX POAUTENEM;

B napamempusosannvie Gabpuuivie Memoovl. ITO elle OAWH BapUaHT MaT-
TepHa, KOTOPbI M03BOJIsIET (haOPUUHOMY METO/Y CO3/aBaTh PasHbIe BH/IbI
npoaykros. MabpudHoMy METOLY MepefaeTcs mapaMeTp, KOTOPbIil ompee-
JISIET BUJL CO3/1aBaeMOoro o0beKTa. Bee 00bheKThI, MOJIyYaIoNnecs: ¢ TIOMOIIIO
(dhabpuuHoro Meto/a, pasjenstor obumiit naTepdeiic Product. B npumepe
C JOKyMeHTaMU KJiacc Application Mosker mmojaiepsKuBarTh pastble BU/bL [0~
KyMeHTOB. BbI mepesaete MeToy CreateDocument JIMITHUH TTapaMeTp, KOTO-
PBIH 1 OTIpeeNisAeT, JOKYMEHT KaKoTO BUIa HYKHO CO3/IaTh.
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B kapkace Unidraw st cosnanust rpaduyeckux pesakropos [ VLIO0] ucmoss-
3yeTcsi UMEHHO 9TOT TIO/IXO/L [IJist PEKOHCTPYKITUH OOBEKTOB, COXPAaHEHHDBIX Ha
mucke. Unidraw onpezensier kiaacc Creator ¢ (haGpryHbIM METOZIOM Create,
KOTOPOMY B apTyMeHTe TepefaeTcs UAeHTI(hUKATOP KIACCa, OTPEIETTIONTHI,
DK3EMILISP KAKOTo Kjacca foJkeH cosgasarbes. Korma Unidraw coxpanser
00BEKT Ha [IMCKe, OH CHavYasIa 3alMChIBAET HIEHTH(DUKATOP KJIACC, 2 3aTEM €T0
nepeMeHHble 9K3eMILIspa. [Ipu peKOHCTPYKIMN 0ObeKTa CHavYaIa YUTAeTCs
nAeHTU(hUKATOP KIIacca.

[Tocsie urennsa npenTUKATOpa KJIacca KapKac BBI3bIBAET OTlepaliiio Create,
repenanasd el 9TOT UAeHTU(hUKATOP KaK mapaMeTp. Create UIIET KOHCTPYKTOP
COOTBETCTBYIOIIETO KJIACCA U C €r0 TIOMOIIBIO CO3/1aeT aK3eMILsip. Vl HakoHelr,
Create BBI3bIBAET OlEPAIIO Read CO3/IaHHOTO OOBEKTA, KOTOPAsT CYUTHIBAET
¢ IMCKa OCTAThHYIO MH(POPMAITUIO U MHUTINATU3UPYET epeEMEHHbBIE DK3EM-
TIspa.

[TapamerpuszoBaHHbIi (haOPUUHBINH METO/ B OOIIEM CIydae MMeeT CIIeAY IO
BU/ (311ech MyProduct 1 YourProduct — MOIKIACCH Pr‘oduct):

class Creator {
public:

virtual Product* Create(ProductId);
¥

Product* Creator::Create (ProductId id) {
if (id == MINE) return new MyProduct;
if (id == YOURS) return new YourProduct;
// TOBTOpUTb AN BCEX OCTalbHbIX NPOAYKTOB. ..

return 0;

3amerenne mapamMeTpu3oBaHHOTO (haGPUYHOTO METO/Ia TIO3BOJISIET JIETKO
1 n30MpaTeSbHO PACIIUPUTH WK 3aAMEHUTD TIPOAYKTHI, KOTOPbIE M3TOTABJIM-
BaeT co3zaresib. MoKHO 3aBeCTH HOBbIE MIEHTU(MDUKATOPHI /IJIsI HOBBIX BUJIOB
TTPOIYKTOB WJIA ACCOITMUPOBATH CYTIECTBYIONTNE HICHTU(DUKATOPEI C IPYTUMA
TTPOyKTaMH.

Hamnpumep, mojxirace MyCreator Mor Obl TlepecTaBUTh MecTaMu MyProduct
u YourProduct A/ IOAAEP/KKHU TPETHEro MmoAKIacca TheirProduct:

Product* MyCreator::Create (ProductId id) {
if (id == YOURS) return new MyProduct;
if (id == MINE) return new YourProduct;

// N.B.: YOURS u MINE nepecTaBfeHbl



MatrepH Factory Method (babpuuHbiin MeTop) 141

if (id == THEIRS) return new TheirProduct;

return Creator::Create(id); // Bbi3biBaeTcs, ecau Apyrux
// BapuaHTOB He OCTanocb

O6paTI/IT€ BHUMaHMeE, YTO B CAMOM KOHIIE ollepalivida BbI3bIBaeT MeTO/| Create
POAUTEIBCKOTO KJIacca. ITO IIPOUCXOINT U3-3a TOTO, UTO MyCreator: :Create
06pabaThIBAET TOJIHKO MTPOLYKTHI YOURS, MINE 1 THEIRS MHAUE, 4eM POAUTE T b-
ckmii kiace. /|pyrue kmaccer ero He naTepecyiot. [1o aToit mpuanne MyCreator
pacwupsiem HeKOTOPbIE BUIBI CO3/IaBAEMbIX ITPOIYKTOB, & CO3/IAHNE OCTATBHBIX
[OpyYaeT CBOEMY POAUTEIBCKOMY KJIACCY;

sapuavuu u npO6]l€Mbl, 3asucAwue om KORKpPenHo20 A3blKdA. B Pa3HbIX A3bI-
KaX BO3HUKAIOT COOCTBEHHBIE NHTEPECHbIE BapMaHTbl U HEKOTOPbIE HIO-
AHCBI.

Tax, B mporpammax Ha Smalltalk gacTo wcnosb3yercst MeTo, KOTOPBIN BO3-
BpalllaeT Kjacc cospaBaeMoro aksemiuisipa. Mabpuunbiii Mmetos Creator
MOKET BOCIOJIb30BAThCsI BO3BPAIIEHHBIM 3HAYEHUEM JIJIsT CO3/IaHIST TPO/IYK-
Ta, a ConcreteCreator MOXET COXPAaHUTDb MJIN Jla’K€ BBIYUCIUTDL 9TO 3Haye-
Hue. B pesysibrare npuBsizKa K THILY KOHKPETHOTO CO3/[aBa€MOTO MPOLYKTa
ConcreteProduct MpoOUCXOAUT €lle TO3KE.

B Bepcuu npumepa Document Ha sizbike Smalltalk metos documentClass MoskeT
OTIPeNeNIAThCS B Ky1acce Application. ITOT MeTO/ BO3BPAIIAET ITOAXOAATITII
KJ1acc Document JIJId CO3/1aHNS 9K3EMILISIPOB JOKYMeHTOB. Peanu3zaius me-
Tozma documentClass B Kjtacce MyApplication Bo3Bpalaer kjacc MyDocument.
Takum o6pasoM, B Kiaacce Application Mbl uMeeM

clientMethod
document := self documentClass new.

documentClass
self subclassResponsibility

A B K1acce MyApplication:

documentClass
~ MyDocument

¢ BO3BpallleHreM KJacca MyDocument, 9K3eMILISIP KOTOPOTO JIOJIKEH ObIThH
cos/aH, npusoskeruo Application.

Ente 60s1ee rtbKUii 101X0/T, CXOHBIN € TapaMeTPU30BaHHBIMU (DaOPUUHBIMI
MeTOlaM1, OCHOBAaH Ha COXpaHEHWH CO3JaBaeMOro Kjacca B IepeMeHHON
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kJacca Application. B takoMm ciyyae i n3MeHeHMs TPOLYKTA He HYKHO
6leeT MOPOJKJaTh MojKJIacc Application.

B C++ dabpuuHbie METO/IBI BCET/IA SIBJSIIOTCS BUPTYAJIbHBIMU (DYHKIIHSI-
MM, a 4acTo Jaske YUCTO BUPTyanbHbIMU. HysKHO OBITH OCTOPOKHEN 1 He
BBI3BIBATh (haGpUUHbIE METO/BI B KOHCTPYKTOPE KJacca Creator: B 9TOT
MoMeHT (abpUUYHBI METOJ B IIPOU3BOHOM KJiacce ConcreteCreator ere
HEJIOCTYIIEH.

[Tpob6eMy MOKHO 0OOITH, ecIi 0OPAIIATHCS K TPOLYKTAM TOJBKO ¢ TOMOIIBIO
hyHKIUN K0CTyIA, CO3MAIONIUX MPOAYKT 10 3ampocy. BmecTo Toro 4ro0ni
€03/1aBaTh KOHKPETHHIN MTPOITYKT, KOHCTPYKTOP MPOCTO UHUITUAINU3UPYET €T0
nysem. MyHKIMS HOCTYIIa BO3BPAIIAET IIPOLYKT, HO CHAYaJIa TPOBEPSIET, UTO
OH CyIIecTBYeT (M €CJIU He CYIIeCTBYeT — co3zaet npoaykr). ITogoOHbIil moj-
XOJI YaCTO HA3BIBAIOT OMI0NHCEHHOU UHUYuaIu3ayuell. B ciemayioleM npuMepe
MTOKa3aHa TUITMYHAS Pean3aIis:

class Creator {
public:
Product* GetProduct();
protected:
virtual Product* CreateProduct();
private:
Product* _product;

s

Product* Creator::GetProduct () {
if (_product == 0) {
_product = CreateProduct();
}

return _product;

}

B ucnoav3osanue wadionos, umobol He nopoxcoams nookiaccot. K coxanenuio,
BO3MOKHA CHUTYAIMs], KOT/Ia BaM TPUAETCS MOPOKAATh TOAKIACCHI TOJIBKO
JUISL TOTO, 9TOOBI CO3/IaTh TOAXOAAIINE OOBEKTHI-MPOAYKTHL. B C++ atoro
MOKHO U36eKaTh, IPEAOCTAaBUB IabJIOHHbII MOIKIAacC Kiacca Creator, Ta-
paMeTpu30BaHHbII KIaccoM Product:

class Creator {
public:
virtual Product* CreateProduct() = 0;

s

template <class TheProduct>
class StandardCreator: public Creator {
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public:
virtual Product* CreateProduct();

1

template <class TheProduct>
Product* StandardCreator<TheProduct>::CreateProduct () {
return new TheProduct;

C TakuM 11abJIOHOM KJIMEHT MEePeaeT TOJIbKO KIace MPOLYKTa, TOPOKIATH
MOJIKJIACCHI OT Creator He TpeGyeTcst:

class MyProduct : public Product {

public:
MyProduct();
/] ...

s

StandardCreator<MyProduct> myCreator;

B coziawenus 06 umenax. PeKoMeHyeTcst IPUMEHSITh TaKKe COTJIalieHust 00
NMEHaX, KOTOpbIE€ AT ACHO MNOHATH, YTO BbI TIOJIb3YETECH (1)8.6pI/I‘{HbIMI/I
merogamu. Hampumep, kapkac MacApp Ha miargopme Macintosh [App89]
Beerga 00bsIBIsieT aOCTPAKTHYIO OTepaIliio, KoTopast onpezaeser Gpadbpud-
HBIII METO/I, B BUjie Class* DoMakeClass(), r/ie Class — 9TO KJiacC IPOJLYKTa.

M Mpumep Kopa

Oyukiys CreateMaze cTpouT 1 BodBpaiaeT Jabupuut. OxHa u3 npobiem,
CBSI3AHHBIX C 3TON (QYHKIINEN, COCTOUT B TOM, YTO KJIACCHI JAOUPUHTA, KOMHAT,
JIBEpEIl U CTEH JKEeCTKO «3allUThl» B MaHHOH (hyHKIU. Mbl BBesieM (habpudHbie
METO/IbI, KOTOPbIE MO3BOJISIT BEIOUPATH 9TH KOMIOHEHTBI TIOIKTACCAM.

Cuavasa onpesesanm habpudHbie METOIbI B UTPe MazeGame [I7isT CO3TaHMs 00b-
eKTOB JJaBUPUHTA, KOMHAT, [BEPEil 1 CTEH:

class MazeGame {
public:
Maze* CreateMaze();

// GabpnyHble mMeToapl:

virtual Maze* MakeMaze() const
{ return new Maze; }

virtual Room* MakeRoom(int n) const
{ return new Room(n); }
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virtual Wall* MakeWall() const
{ return new Wall; }

virtual Door* MakeDoor(Room* ri, Room* r2) const
{ return new Door(ril, r2); }

s

Kasxapiil ¢pabpuymblii METO BO3BPAILAET OAUH M3 KOMIIOHEHTOB JIaOUpUHTA.
Kiracc MazeGame mipesiocTaBIIsieT peau3aiuy Mo yMOJTYaHUIO, KOTOPbIe BO3BPa-
IAIOT TIPOCTENIINE BapUAHThI JJaOUPUHTA, KOMHATBI, ABEPU 1 CTEHbI.

Temneps MbI MOskeM TiepernucaTh GyHKINIO CreateMaze ¢ UCITOJIB30BAaHUEM 3TUX
(haGpUIHBIX METO/IOB:

Maze* MazeGame::CreateMaze () {
Maze* aMaze = MakeMaze();

Room* rl = MakeRoom(1);
Room* r2 = MakeRoom(2);
Door* theDoor = MakeDoor(rl, r2);

aMaze->AddRoom(rl);
aMaze->AddRoom(r2);

ril->SetSide(North, MakeWall());
rl->SetSide(East, theDoor);

rl->SetSide(South, MakeWall());
rl->SetSide(West, MakeWall());

r2->SetSide(North, MakeWall());
r2->SetSide(East, MakeWall());

r2->SetSide(South, MakewWall());
r2->SetSide(West, theDoor);

return aMaze;

B nrpax MoryT mopoaaTbes pasandHble TOIKIACCH MazeGame /IS CTICTINAJIN-
3aIK Yacteil JabMpuHTa. ITH MOJAKIACCH MOTYT TIE€PEOTIPEIETSITh HEKOTOPBIE
(111 Bce) MEeTO/IbI, OT KOTOPBIX 3aBUCAT Pa3HOBUAHOCTH IIPoyKTOB. Hanpumep,
B Urpe BombedMazeGame TIPOLYKTHI Room 1 Wall MOTYT GBITH ITEPEOITpeIeJICHBI TaK,
4yTOOBI BO3BPAIaTh KOMHATY M CTEHY C 3aJI0;KEHHON 6OMOOI:

class BombedMazeGame : public MazeGame {
public:

BombedMazeGame();

virtual Wall* MakeWall() const
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{ return new BombedWall; }

virtual Room* MakeRoom(int n) const
{ return new RoomWithABomb(n); }

1
Bapuaiiust EnchantedMazeGame MO’KET OIIPEIEISITHCS TaK:

class EnchantedMazeGame : public MazeGame {
public:
EnchantedMazeGame();

virtual Room* MakeRoom(int n) const
{ return new EnchantedRoom(n, CastSpell()); }

virtual Door* MakeDoor(Room* rl, Room* r2) const
{ return new DoorNeedingSpell(ri, r2); }
protected:
Spell* CastSpell() const;

3

M3BecTHble NpyMeHeHuA

DabpuyHble METO/IbI B M300UJIMK BCTPEYAIOTCSI B MHCTPYMEHTAIBHBIX OMOJIHO-
TeKaX U KapKacax. PaccMOTpeHHBII BbITIE TIPUMED C IOKYMEHTAMU — TO THUITHY-
Hoe puMeHeHne B kapkace MacApp u 6ubanoreke ET++ [WGMS88]. Ilpumep
€ MaHUITYJIITOPOM 3aMMCTBOBaH 13 Kapkaca Unidraw.

Kirace View B cxeme «Mo/Ie/Ib — MIPe/ICTaBAeHIe — KOHTPOJIIEP» U3 si3bika Small-
talk80 nmeer metos defaultController, KOTOPBIN CO3/AET KOHTPOJLIED, 1 ATOT Me-
TOJ BBITJISLAT Kak (habpuanbiii [ Par90]. Ho mogkmaccesl View 3a1a10T KJ1ace CBOETO
KOHTpPOJLIEPA 10 YMOJIYAHUIO, olpejiessad MeTo/l defaultControllerClass, BO3-
Bpalllaloninii Kjace, 3K3eMIIAPbl KOTOPOTo co3zaet defaultController. Takum
00pasoM, peasibHbIM (habpPUIHBIM METOLOM siBJisieTcst defaultControllerClass,
TO €CTh METO/I, KOTOPBII OJIKEH TIePeOTPeleIIThCS B MOIKIACCAX.

BoJiee HeoObIYHBIM siBJIsIETCS TTpUMep (haOPUYHOTO MeTO/Ia parserClass, TOXKe
B3sThiil u3 Smalltalk80, koTopslit onpenesnsiercs nmosegeHnem Behavior (cy-
nepKJjacce Bcex 00beKTOB, MPEACTABISAIONNX Kaacchl). OH MO3BOJSIET KJIacCy
MCTIOJIb30BATh CHENUAJTU3UPOBAHHBIN aHAJN3ATOP CBOETO MCXOJAHOTO KOJA.
Hampumep, kI1eHT MOKeT OTpeieTuTh KJaacc SQLParser Mg aHAJIN3a UCXOJ-
HOTO KOJIa KJIacca, CoePIKAIero BCTPOeHHbIe KoOMaH bl Ha si3bike SQL. Kmace
Behavior peasn3yeTt parserClass Tak, YTO TOT BO3BPAIAeT CTAHAAPTHBIN JIJIs1
Smalltalk kracc ananusaropa Parser. Kiacc jke, BKIIOUAIOIUI TPe/I0KEHUST
SQL, 3ameraet aToT MeTO (KaK METO/ KJIacca) M BO3BpaIaeT Kiaacc SQLParser.
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Cucrema Orbix ORB or komnanuu IONA Technologies [ION94] ucnomnb3yer
GabprUHDBIN METOA /TSI TEHEPUPOBAHISI TOIXOASIINX 3aMeCTUTeNel (CM. TTATTEPH
3aMecTuTeNb) B CITyUae, KOT/ia 00beKT 3aIpaIinBaeT CChLIKY Ha YIATEHHBIN OOBEKT.
®abpuuHbIit METOA TT03BOJISIET Ge3 TPY/Ia 3AMEHHUTB M0/[Pa3yMeBAEMOT0 3aMECTUTE-
JIs1, HATIPUMEP TaKUM, KOTOPbIiT TIPUMEHSIET KATTMPOBAHNE HA CTOPOHE KIMEHTA.

PogcTeeHHble NaTTepHbI

AbcTpakTHas dabpuka (113) yacTo peannsyeTcs ¢ TOMOMIBIO GpabprUyHbIX METOAOB.
[Tpumep B pasgene «MoTuBaiusty 13 ONMCcaHus abCTPAKTHON GabpVKN UILTIOCTPH-
pyeT Tak:ke 1 aTTepH GpabpuuHbIi MeTOA.

[TaTTepn ¢abpuyHbIl METOA YACTO BBI3BIBAETCS BHYTPU LWIAGNOHHbBIX METOLOB
(373). B mpumepe ¢ nokymenTamu NewDocument — 9TO I11abJIOHHBIN METOI.

MpoToTtunbl (146) He HYKIAIOTCS B IOPOKIAEHUHU MTOJIKIACCOB OT Creator. OHaKko
WM YacTo ObIBaeT HeOOXOIMMA onepanusa Initialize B kiracce Product. Creator
ucrnoab3yer Initialize s MHUIMAIN3AIINN oObekTa. PabpruHOMy MeToay Takast
oreparus He TpebyeTcs.

[ATTEPH PROTOTYPE (NPOTOTH)

HaseaHue n KnaccuoukaLms naTtepHa

MpoToTnn — TaTTepH, MOPOKAAIONINNA OOBEKTHL.

HasHaueHue

BaaaeT BU/IbI CO3/laBa€MbIX 00BEKTOB C TTOMOIIbBIO 9K3EMIIJIAPA-TIPOTOTUIIA U CO3~
J1a€T HOBbIE 0OBEKTEI IIyTeM KOIIMPOBaHUA 3TOI'O IIPOTOTHUIIA.

MoTtumBauums

[TocTpouTh My3bIKaJbHBIN PEAAKTOP YAAJ0Ch ObI IIyTeM ajanTtaiuu oO1ero
Kapkaca rpaguecKux pelakTopoB U J00ABJIEHNS] HOBBIX OOBEKTOB, IIPE/ICTAB-
JISIONTUX HOTBI, TAy3bl M HOTHBIN cTaH. B kapkace peakTopa MOKeT MIPUCYTCTBO-
BaTh MaJIUTPa MHCTPYMEHTOB /ISt 0OABJIEHUST B APTUTYPY STUX MY3bIKaJIb-
HBIX 00beKTOB. [TasmTpa MOXKeET TakKe COLepKaTh HHCTPYMEHTBI JIJIsi BHIOOPA,
nepeMeleHns 1 MHbIX MaHUIYJIAIuii ¢ oObekramu. Tak, meskas, HalpuMmep, 1o
3HAYKY YETBEPTH, M0Jb30BATEIb TOMECTUJI Obl TEM CaAMbIM YETBEPTHBIE HOTHI
B apTuTypy. Vv, mpruMeHrB HHCTPYMEHT HIepeMellieH s], CABUTAI Obl HOTY Ha
cTaHe BBEPX WJIM BHU3, YTOOBI UBMEHUTD €€ BBICOTY.
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[TpeanosoKuM, 94TO KapKac MpPeoCcTaBisieT abCTpakTHBIN Kiaace Graphic s
rpaduyecKixX KOMIIOHEHTOB BPOJIe HOT M HOTHBIX CTAaHOB, @ TaKKe aGCTPaKTHBII
KJ1acc Tool /715t oTipe/ie/ieHiist THCTPYMEHTOB B asuTpe. Kpome Toro, B kapkace
MMeeTCs TIPeIoNpe/leIeHHBIH To/IKIace GraphicTool /1S MHCTPYMEHTOB, KOTO-
pble co3naioT rpadudeckne 0ObEKTHI 1 100ABJSIOT UX B IOKYMEHT.

Opnnako kjacc GraphicTool co3zpaer Hpo6neMy I TIPOEKTUPOBIINKA KapKaca.
Kiacebl HOT 1 HOTHBIX CTAHOB CHEM(DUYHBI JIJIsT HAIIIETO TTPUJIOKEHUS, a KJIacc
GraphicTool MPUHAJIECKUT KapKacy. ITOMY KJIACCy HIYEro HEU3BECTHO O TOM, KaK
CO3/1aBaTh HK3EMILISAPbI HAIINX MY3bIKAJIbHBIX KJIACCOB U J0OABJIATH UX B APTH-
Typy. MOsKHO ObLIO GBI TOPOAUTH OT GraphicTool IOAK/IACCHI I KasKI0TO BUA
MY3bIKaJIbHBIX 00BEKTOB, HO TOI/[a 0Ka3aJ10Ch ObI CIUIIKOM MHOTO KJIACCOB, OTJIM-
YAIOLIUXCS TOJBKO TeM, KAKON MY3bIKaIbHBIN OOBEKT OHU CO3/1at0T. M bl 3HaeM, 4TO
rUOKOM a/lbTEPHATHBOI MOPOIKIEHUIO TTO/IKIACCOB SIBJSETCS KOMIO3uIust. Borpoc
B TOM, KaK KapKac MOT ObI BOCIIOJIb30BAThCS €0 JIJIS1 lTapaMeTPU3aIIiI HK3eMILISIPOB
GraphicTool xzaccom Toro oobekTa Graphic, KOTOPBIN MPEANOIAaraeTCs CO3/1aTh.

Pemenne — 3actaBuTh GraphicTool co3maBaTh HOBBIN rpaduyecKuii 00beKT
KOITMPOBAHUEM MJIN «KJIOHUPOBAHUEM» 9K3eMILIAPa ITOKIacca Kjiacca Graphic.
ITOT HK3EMILISIP MbI Oy/IeM Ha3bIBaTh 7pomomunom. GraphicTool mapamMeTpusy-
eTcst MPOTOTUIIOM, KOTOPBIN OH JIOJIKEH KIOHUPOBATh U J00aBUTh B JOKYMEHT.
Ecau Bce mogkmacces Graphic moamep:kuBaroT omepaiiuio Clone, To GraphicTool
MOJKET KJIOHUPOBATD J1I000#1 By rpadnyecKkux 00bEKTOB.

Wrak, B HallleM MY3bIKQJIbHOM PelaKTOPe KaXK/bIi MHCTPYMEHT JIJI CO3/IaHus
MY3BIKAIbHOIO 00BEKTA — 9TO DK3EMILIAP KJ1acca GraphicTool, MHUIIMAIM3UPOBAH-
HBII TEeM UJIU UHBIM IIPOTOTUTIOM. JTio6oit IK3EMILIAP GraphicTool 6yJ:LeT co371aBaTh
MY3bIKaJIbHBINA 0OBEKT, KIOHUPYST €0 TIPOTOTUI U 100aBJIsAsT KJIOH B APTUTYPY.

Tool Graphic
Manipulate() Draw( Position)
A prototype Clone()
RotateTool GraphicTool Staff | MusicalNote |
Manipulate() Manipulate() 9 Draw(Position)
) Clone() .
p = prototype->Clone() AN | 1
WholeNote HalfNote
while (nonbsoBaTem_: _Ta”"'V'T MbiLLb) { Draw(Position) Draw(Position)
p->Draw(new position) Clone() o Clone() o

} "
1
BCTaBMTL p B pUCYHOK | BepHyTb KOMUIO CAMOro ce6M :
1

BepHyTb konuto camoro cebs
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Hcriosnp3oBanue maTTepHa NpoTOTWN TTO3BOJIUT ellle 6oJIblie COKPATUTDH YHUCJIO
KJ1acCOB. {751 1esIbIX U MTOJIOBUHHBIX HOT Y HAC €CTb OT/leJIbHbIE KJIACChI, HO,
OBITH MOJKET, 5TO U3JUIIHE. BMeCTO 3TOr0 OHM MOru Obl OBITH IK3EMILIAPaMU
OJTHOTO M TOTO JKe KJacca, MHUITNAJIN3NUPOBAHHOI'O Pa3HbIMU PACTPOBBIMU U30-
6pa>I<eHI/I51MI/I U JIJTUTEJNBHOCTSAMU 3ByUYaHus. VIHCTPYMEHT /IJIs1 CO3/ITaHUS 11€JIBIX
HOT CTAaHOBUTCS ITPOCTO 06BeKTOM Kiacca GraphicTool, B KOTOPOM IIPOTOTHUII
MusicalNote nHUIIMATIN3UPOBAH 1€JION HOTOH. ITO MOJKET 3HAUNUTETIHHO YM€Hb-
IITUTD YUCJIO KJIACCOB B CUCTEME. 3a0THO YITPOTIIAETCST nobaBJeHre HOBOTO BUIA
HOT B MY3bIKQJIbHbBII PeaKTOpP.

B lMprMmeHUMOCTb

I/ICHOHbSyfITe IIaTTEPH NPOTOTUN, KOI'/la CUCTEMA HE AO0JIKHA 3aBUCETDH OT TOIO,
KakK B Hell CO31at0TCA, KOMIIOHYIOTCA U IIPEACTABJIAIOTCA IIPOYKTDI; KPOME 1M020:

B KJIACCHI JIJIST CO3/IaHNS 9K3EMILJIIPOB OIPEIESIOTCS BO BPEMS BBITIOJHEHUS,
HaIlpUMeP C MOMOIIIbIO IMHAMUYECKON 3aTPY3KU; Ul

B 11 TOro 4TOOBI U36EKaTh IOCTPOEHUS Mepapxuii KiaccoB win (Gabpuk, mma-
PaJLIEIbHBIX HePAPXIU KIACCOB MTPOLYKTOB; UlU

B HK3eMIUISIPBI KJlacca MOTYT HAXOAUTHCS B OJHOM U3 HE OY€Hb GOJIBIIOTO
YKCJIa Pa3JUYHbIX COCTOSTHUIL. MoskeT ObITh ya06Hee YCTaHOBUTh COOTBET-
CTBYIOIIEE YHCJIO TIPOTOTUIIOB U KJIOHUPOBATH UX, & HE CO3/1aBATh 9K3EMILISIP
KaKJIBIH pa3 BPYYHYIO B TIOAXO/SAIIEM COCTOSTHUN.

B CrpykTypa

rototype
Client P Yo > Prototype
Operation() Q Clone()
1
]
p= prototype->C|one()\|
ConcretePrototype1 ConcretePrototype2
Clone() ) Clone() ¢

| BepHyTb KOnNuio camoro ce6ﬂ§| | BepHyTb KOnNuio camoro ce6ﬂﬁ|

B YuacTHUKM
m Prototype (Graphic) — npototun:

* 00bsiBIsIET MHTEPMENC IS KIOHMPOBAHUST CAMOTO Ce0st;
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m ConcretePrototype (Staff — HOTHBIII ctan, WholeNote — Iresas HOTAa,
HalfNote — IMOJIOBUHHAS HOTA) — KOHKPETHBIN TPOTOTHIT:

* peasusyeT olepalio KIOHUPOBaHus cebs;
m Client (GraphicTool) — KnueHT:

*  CO3/IaeT HOBBIi 00BEKT, 00PaIAsICh K IPOTOTHILY € 3alIPOCOM KJIOHUPOBATDH
cebst.

B OTtHolweHuA

KnueHt O6paHIa€TCH K npototuny, YTOOBI TOT CO31aJ1 CBOIO KOIINIO.

M Pe3ynbrathl

Y npototna Te e caMmble pe3yJbTAaThl, YTO y abcTpakTHoW pabpuku (113)
u ctpoutens (124): oH ckpbIBaeT OT KJINMEHTa KOHKPETHBIE KJIACChl IPOJYKTOB,
yMeHbIas TeM CaMbIM YHCJIO U3BECTHBIX KIMEeHTy nMeH. Kpome Toro, Bce aTi
HATTEPHBI MO3BOJISIOT KIMEHTaM PadoOTaTh € KJACCaMHU, CIEIU(bUIHBIMU JIJIsT
npusioxKenusi, 6e3 MoguuKanii.

Huxe IepedunciieHbl JOMOJIHUTEbHbBIE IIPENUMYIIECTBA ITaTTEPHA MNPOTOTUN:

® Jobasrenue u yoaienue npooyKkmos 80 epems uinoHerus. NpoToTMn T03BO-
JIgeT BKJIIOYaTh HOBBIN KOHKPETHBIH KJTacc MPOyKTOB B CHCTEMY, TPOCTO 3a-
PETUCTPUPOBAB HOBBIH HK3EMILISIP-TIPOTOTUI HA CTOPOHE KJINEHTA. ITO He-
CKOJIBKO GoJtee TOKOe PellieHre 110 CPaBHEHUIO C TEM, YTO yIACTCS CIeIaTh
C TIOMOIIIBIO IPYTHUX MOPOKAAIONINX TATTEPHOB, KOO KJIMEHT MOKET yCTaHaB-
JIUBATh U YAATATH TPOTOTUITBI BO BPEMS BBITIOJHEHT,

B onpedenenue HO8bIX 006eKMO8 Nymem usmenenus 3navenut. JluHaMUIHbIe
CUCTEMbI TO3BOJIAIOT ONpPeJesATh INoBeJeHne IOCPEACTBOM KOMIO3UIIUU
00BEKTOB — HATPUMep, TyTeM 3a/IaHus 3HAYEHUIT TepeMEHHBIX 0OBEeKTa, —
a He TIOCPE/ICTBOM OIpe/ie/leHIsT HOBbIX KiaccoB. DaKTHUUECKH Bbl Olpesie-
JisieTe HOBbIE BUJIbI OOBEKTOB, CO3/IaBasi IK3EMILISIPBI yiKe CYIIECTBYIONINX
KJIACCOB M PETUCTPUPYST UX IKIEMILISIPBI KAK TIPOTOTHITBI KINEHTCKUX 00b-
exToB. KirreHT MosKeT n3MeHNTh MOBeIeH e, IeJIETUPYsT CBOM 00SI3aHHOCTH
IIPOTOTHUILY.

Takoli [r3aiiH MO3BOJSET MOJb30BATENSIM OINPEAEISTh HOBbIE «KJIACChI»
6e3 mporpammupoBanus. MakTryeckn KJIOHUPOBaHUEe 00bEKTa AaHATOTHYHO
co3manuio ak3eMIsIpa. [lartepn npototin MOKeT pe3KO YMEHBITUTD YUCTIO
HEOOXOMMBIX CHCTEME KJIacCcOB. B HalleM My3bIKaJIbHOM PEIAKTOPE C T10-
MOII[BIO OZHOTO TOJIbKO Kjacca GraphicTool yzacTes cos3gaTh GECKOHEUHOE
pasHooOpasre My3bIKaJbHbIX 0OBEKTOB;
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B onpedenenue HOBLIX 00bEKMOE NYMeM USMEHeHUs. CmpyKmypvl. MHoOTHe TIpu-
JIOJKEHUST CTPOSIT OOBEKTHI U3 KPYIHBIX U MEJKHUX COCTaBJsionux. Hampu-
Mep, PEMAKTOPHI /71 TPOEKTUPOBAHNA TTEYaTHBIX TIJIAT CO3/IAI0T dJIeKTpHuYe-
cKue cxeMbl u3 nojcxem'. Takue IPUIIOKEHIS 4aCcTO TO3BOJISIIOT CO3/[ABATh
AK3EMILISIPBI CJIOKHBIX, OMTPE/IETIEHHBIX ITOTH30BATEIEM CTPYKTYP — CKAJKEM,
ISt MHOTOKPATHOTO MCIIOJIb30BAHMST HEKOTOPOH TTOJCXEMBI.

[TarTepn npotoTvn MoAMEPKUBAECT U TAKYI0 BO3MOKHOCTh. MBI TTPOCTO 10-
6aBJIsIeM TIOICXEMY KaK IIPOTOTHUII B TAJTUTPY IOCTYITHBIX 3IEMEHTOB CXEMBbI.
[Ipu ycoBuu 94T0 0OBEKT, MPEACTABISIONINN COCTABHYIO CXEMY, PEATU3Y€ET
oreparuio Clone Kak riyboKoe KOMPOBAHNE, CXEMbI C PA3HBIMI CTPYKTYPaMU
MOTYT BBICTYIIaTh B KQUeCTBE ITPOTOTHUIIOB;

B ymenvuenue uucia nooxaaccos. IlarrepH GabpruHbiii METOA YacTO MOPOIKIAET
Hepapxuio KIaccoB Creator, MapaiebHyI0 HePapXuK KJIaCCOB MPOLYKTOB.
MpoToTMN MO3BOJISIET KIIOHUPOBATH TIPOTOTHII, a He 3alPaiiiBaTh GabpuuHbIn
MeTof co371aTh HOBBII 00bekT. [loaToMy mepapxust kiacca Creator cTaHo-
BUTCST BOOOIIE HEHYIKHOI. DTO MPEUMYIIIECTBO KaCAeTCsT TJIABHBIM 06pa3soM
s13bIKOB THa C++, IJie KJIacchl He pacCMaTPUBAIOTCS KaK HACTOSIIIIE 00beK-
TbL. B g3bikax ke Trmma Smalltalk u Objective C aTo He Tak cyiecTBeHHO, 0~
CKOJIbKY BCET/la MOYKHO HCIIOJIb30BaTh 0OBEKT-KJIACC B KAUECTBE CO3IATEJIS.
B Takux si3bikax 00bEKThI-KJIACCHI YK€ BBICTYIAIOT KaK IPOTOTUIIBI;

B Junamuueckas Hacmpouka Konghuzypavuu npunodicenus xkraccamu. Hexoto-
pble Cpebl MO3BOJIAIOT JUHAMUYECKU 3arPy/KaTh KJIACChI B [IPUIOKEHUE BO
BpeM: ero BeimoHeHu:. [larTepH npototin — 3TO KJTI0Y K TPUMEHEHUIO Ta-
KUX BO3MOJKHOCTEN B s13bIKe Trma C++.

[Tpusnoskenue, KOTOpoe CO3/A€T IKIEMILISAPDI AMHAMUYECKHU 3aTrPy>KaeMOoTo
KJIacca, He MOJKeT 00palaThCst K ero KOHCTPYKTOPY cTaTidecku. Bmecto atoro
WCITOTHSATONIAS cpefla aBTOMATHYECKH CO3/IaeT 9K3eMILIAP Kak/I0To Kiracca
B MOMEHT €r0 3arpy3KH 1 PETUCTPUPYET IKIEMILJISIP B IUCTIETYEPE TPOTOTUTIOB
(cMm. paszen «Peanmmsanussy ). 3ateM MpUIOKEHUE MOKET 3aIPOCUTH Y JIAC-
neTyepa MPOTOTUIIOB 9K3EMILISIPbl BHOBD 3arPY’KEHHBIX KJIACCOB, KOTOPBIE
M3HAYaJIbHO He ObLIN CBsi3aHbl ¢ TiporpamMmoit. Kapkac npusoskennii ET++
[WGMS8S] B cBOEH UCTIOJMHSIONIEH cpejfie UCITOTb3YeT MMEHHO TaKyIo CXeMY.

OCHOBHOI HEZOCTATOK TaTTEPHA NPOTOTUM 3aKJII0YAETCS B TOM, UTO KaK/IbIi
MOJIKJIacC KJlacca Prototype J0/IKEH peain30BbIBATH omepalinio Clone, a 3TO
JaJieko He Bcerga mnpocro. Hampumep, cioxiuo qobaButh omneparuio Clone,
ecJIM paccMaTpUBaeMble KJIacChl yke cyuecTByioT. [IpobieMbl BOSHUKAIOT

! ILHSI TaKuXx HpI/IHO}KGHHfI XapaKTEPHbI ITAaTTEPHDBI KOMMOHOBLUVK 1 fieKOpaTop.
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" B CJiy4ae, €CJih BO BHYTPEHHEM IIPpEACTAaBJIECHUN 00BeKTa MPpUCYTCTBYIOT
Apyrue O6'I)eKTI)I, HE IMoAAEPKUBAIOINE KOIIMPOBaHWA, NJIW HAJIUYIECTBYIOT
MUKJJINYECKNe CChbLIIKH.

Peannzauuns

MpoToTun 0COGEHHO TMOJIe3eH B CTATUYECKH TUITM3UPOBAHHBIX SI3bIKAaX BPOJIe
C+++, re Kacehl He SBJISIOTCS 00bEKTaMU, a BO BPeMsI BBIIIOJIHEHU nH(opMa-
MW O TUIIE HEOCTATOUHO WJIM HET BOBce. MeHbIMiT MHTEPeC JaHHbIN TaTTepH
HpeJCTaBseT A5 TakuxX A3bIKoB, Kak Smalltalk win Objective C, B KOTOpbIX
U TaK ysKe eCTh HeYTO 9KBUBAJIEHTHOE NPOTOTUNY (2 UMEHHO — OOBEKT-KJIACC) TSI
CO3[IaHUS HK3EMILISIPOB KAKIOTO KyIacca. ITOT MATTEPH YKe BCTPOEH B SI3BIKH,
OCHOBaHHbIe Ha ipoToTuiax, Hanpumep Self [US87], rae cospanme 106010 00b-
€KTa BBITIOJHSAETCS TyTeM KJIOHUPOBAHUS ITPOTOTHUTIA.

PaCCMOTpI/IM OCHOBHBI€ BOITPOCHI, BOSHUKAIOMIWE ITPpU pE€aIn3alluvl IIPOTOTUIIOB!

B ucnoavzosanue oucnemuepa npomomunog. ECIu 4ucio MPOTOTUIIOB B CH-
creMe He GUKCUPOBAHO (TO €CTh OHU MOTYT CO3/1aBaThCs U YHUUTOKATHCS
IUHAMUYECKN ), CO3/IaliTe PeecTp AOCTYITHBIX MPOTOTUTIOB. KAMEHTHI 0K -
HBI He YIPaBJIATh MPOTOTUTIAMU CAMOCTOSTENbHO, & COXPAHATh U U3BJIE-
KaTbh MX U3 peectpa. KineHT 3anpaimBaeT MpOTOTUIT U3 PeecTpa Tepe/] ero
KJoHUpOBaHueM. Takoil peecTp Mbl Oy/1IeM Ha3bIBATh OUCHEMUEPOM NPOMO-
munoe.

JlucneTyep MPOTOTUIIOB — 3TO ACCONMATUBHOE XPAHUIHIIE, KOTOPOE BO3Bpa-
1aeT IPOTOTHUIL, COOTBETCTBYIOMINI 3a/laHHOMY KJIiouy. B Hem ecTb onepanun
JUUISL pETUCTPaIK TPOTOTUIIA C YKa3aHHBIM KJII0UOM Y OTMEHBI PerrCTpaIiu.
KnmenTsr MOTYT U3MEHATH M ITPOCMATPUBATDL PEECTP BO BPEMs BBITIOJIHE-
HUA — a 3HAYUT, PaCIIUPATh CUCTEMY M BECTU KOHTPOJIb HaJl €€ COCTOSTHIEM
6e3 HATIMCAHUST KOJIA;

B peanusayus onepavuu Clone. Camasi TpyiHasi 4acTh IaTTepHa NPOTOTAN —
npaBuJIbHAs peannsaius ornepainu Clone. OcoOeHHO CJIOKHO 9TO B CJIyYae,
KOT/[a B CTPYKTYpe 00bEKTa €CTh IUKINYECKHIE CChLIKH.

B 601vwuncmee a3vik08 umeemcs: Hekomopasi no00epHcKa Oist KIOHUPOBAHUS
obsexmos. Hanipumep, Smalltalk npegocrasiser peannsanmio KOnMupoBaHus,
KOTOPYIO BCE MOAKJIACCH HACTEAYIOT OT Kacca Object. B C++ moxmep:kuBa-
I0TCS KOITUPYIOIHE KOHCTPYKTOPBI. TeM He MeHee, 9TU CPeJICTBA He PEIaIoT
pobsieMy «riybOKOTO U OBEpXHOCTHOTO KomupoBaHusi» [ GR83]. Cytb ee
B CJIE/TYTOIIEM: IOJKHBI JIV ITPU KITOHUPOBAHUHT 00BEKTa KJIOHUPOBATHCS TaK-
JKe ¥ eTO TTepeMeHHbIe 9K3eMIIISIPA WU KJIOH TIPOCTO COBMECTHO MCITOJIB3YET
C OPUTHHAJIOM 3TH [TePeMeHHbIE?
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[ToBEPXHOCTHOE KOIMPOBAHKE IIPOCTO PEATU3YETCS, U YaCTO €ro ObIBAeT J10-
crarouHo. B wactHocTH, ero npegocrasisiet 1o ymosrdanuto Smalltalk. B C++
KOTUPYIONIUH KOHCTPYKTOP 1O YMOJYAHUIO BBIMIOJHSIET KOMUPOBaHUE HA
YPOBHE YICHOB KJIACCA, TO €CTh YKA3aTEIU COBMECTHO UCTIONB3YIOTCS KOTIHETt
u opuruHasoM. Ho /151 KIIOHUPOBaHsI IPOTOTUIIOB CO CJOKHOMN CTPYKTYPOIi
0OBIYHO HEOOXOANUMO TIIyGOKOE KOIIMPOBAHUE, TOCKOJIBKY KJIOH JI0JIKEH ObITh
He3aBUCUM OT OpUTHHAaJIA. HO3TOMy HYKHO rapaHTupoBaTh, YTO KOMIIOHEHTbI
KJIOHA ABJIAIOTCA KJIOHAMK KOMIIOHEHTOB ITPOTOTHUIIA. HPI/I KJIOHMPOBAaHWU BaM
[PUXOAUTCS PEIIATh, KAKHE KOMIIOHEHTbI MOTY T HCIIOJIb30BATHCS COBMECTHO
(1 MoTyT Ji1t BOOO1IIE).

Eciii 0GBEKTHI B CHCTEME TTPEIOCTABIISIIOT OTiepaIi Save (COXpaHuTh) 1 Load
(3arpysuTb), TO paspeniaeTcst BOCIIOIb30BAThCSI MU JIJIST peain3alliu o1epa-
1n Clone MO YMOJIYAHHIO, IPOCTO COXPAHWB 1 CPa3y JKe 3arpy3uB OOBEKT.
Onmneparniust Save coxpatsieT 00beKT B Oyepe, HaXOAsIIIeMcsi B ITaMsITH, a Load
coszaeT LyOauKaT, PeKOHCTPYHpYs 00beKT u3 Oydepa;

B ynHuyuanudayus KkaoH08. XoTs HEKOTOPBIM KJIWEHTAM BIIOJIHE JOCTATOYHO
KJIOHA KaK TaKOBOTO, IPYTUM HY>KHO ITOJTHOCTHIO WU YACTUIHO WHUITUAJIN-
3MPOBaTh €ro BHyTpeHHee cocTosiHre. OOBIYHO TiepeIaTh HauyalbHbIE 3HAUE-
HUS oriepanini Clone HEBO3MOXKHO, TIOCKOJIBKY X YUCJIO PA3JIUYHO 715 Pa3-
HBIX KJTacCOB MPOTOTUIOB. OZHUM TPOTOTUIIAM HYKHO MHOTO TTapaMeTPOB
MHUIMAI3aIMK, IpyTuM BooOIe Hudero He Tpebyercst. [Tepemaya Clone
apaMeTpOB MEIIaeT MOCTPOCHHIO eAMHO0OPa3HOTO MHTepdeiica KIOHUPO-
BaHUA.

BoswmorxHO, B Barmmmx KiaccaxX MPOTOTUTIOB YKe OTIPEIEISIOTCS OTIePATTAN [IJIsT
yCTaHOBKHU U cHpoca HEKOTOPBIX BasKHBIX 9JIEMEHTOB cocTosHus. Ecin Tak,
TO 9TUMU OTIepAIUAMU MOKHO BOCIIOJIb30BATLCA CPa3dy I10CJe KJIOHUPOBAHUA.
B nmpotuBHOM ci1y4yae, BOSMOKHO, MOHAIOOUTCS BBECTH onepanuio Initialize
(cm. paszen «IIpumep Komay ), KOTOpas MPUHUMAET HadaJbHble 3HAUEHUS
B KayeCcTBe apryMeHTOB U COOTBETCTBEHHO yCTaHABJIUBAET BHYTPEHHEE CO-
CTOsIHIME KJIOHA. ByibTe 0CTOPOKHBL, ec/Iu omepaiis Clone peanusyer riybo-
KO€ KOTTMPOBaHNE: BO3MOKHO, KOMTUU TMIPUIETCS YAATATH (SBHO WUJIU BHYTPU
Initialize) mepen MOBTOPHON MHUITMATU3AIINEH.

M lMpumep Koga

Mpr1 ompesieiM mokJIace MazePrototypeFactory Kimacca MazeFactory. OTOT
TIOJIKJIACC 6y/:[eT UHUIUAIU3APOBATLCS IIPOTOTUIIAMU OOBEKTOB, KOTOPBIE eMy
IIPE/ICTOUT CO3/1aBaTh, [I02TOMY HaM He IIPUIETC IIOPOKAATD ITOIKIIACCHI TOJIBKO
pazniu n3MEeHEeHUs KJIacCOB CO3/1aBA€MbIX CTEH UJIM KOMHAT.
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MazePrototypeFactory monosusgeT uaTepdeiic MazeFactory KOHCTPYKTOPOM,
B apTyMeHTaX KOTOPOrO IIepe1atoTcst IIPOTOTHUIIL:

class MazePrototypeFactory : public MazeFactory {
public:
MazePrototypeFactory(Maze*, Wall*, Room*, Door*);

virtual Maze* MakeMaze() const;

virtual Room* MakeRoom(int) const;

virtual Wall* MakeWall() const;

virtual Door* MakeDoor(Room*, Room*) const;

private:
Maze* _prototypeMaze;
Room* _prototypeRoom;
Wall* _prototypeWall;
Door* _prototypeDoor;

}s
HoBblit KOHCTPYKTOP MPOCTO NHUITHATUZUPYET CBOU IIPOTOTUIIBL

MazePrototypeFactory: :MazePrototypeFactory (
Maze* m, Wall* w, Room* r, Door* d
) {
_prototypeMaze = m;
_prototypeWall = w;
_prototypeRoom r;
_prototypeDoor = d;

DyHKIUU 7151 CO3/IaHUsT CT€H, KOMHAT U JBEPEil TIOX0KH JAPYT HA JIPyra: KaxK-
nast KJIOHUPYET, a 3aTeM WHUIHATU3UpyeT mpotoTut. Onpenenenus QyHKITAT
MakeWall v MakeDoor BBITJISIAAT TaK:

Wall* MazePrototypeFactory::MakeWall () const {
return _prototypeWall->Clone();

Door* MazePrototypeFactory::MakeDoor (Room* rl, Room *r2) const {
Door* door = _prototypeDoor->Clone();
door->Initialize(ri, r2);
return door;

MazePrototypeFactory MOKHO IPUMEHUTD /IS CO31aHKs JaGUPUHTa-ITPOTOTH-
I1a NJjaIn JIa6I/IpI/IHTa I10 yMOJIanI/IIO, HpOCTO I/IHI/IL[I/IaJII/IBI/IpyH ero HpOTOTI/IHaMI/I
0a30BbIX KOMIIOHEHTOB:
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MazeGame game;
MazePrototypeFactory simpleMazeFactory(
new Maze, new Wall, new Room, new Door

)5

Maze* maze = game.CreateMaze(simpleMazeFactory);

Jlsist u3MeHeHus TUIIa JJaOupUHTA CJIe[yeT MHUIMAIu3upoBaTh MazeProto-
typeFactory apyrum HabopoM mpotoTuiioB. Ceyonuii BbI30B co3/aeT Tabu-
PUHT C IBepbIO TuIa BombedDoor 1 KOMHATOM TUIa RoomWithABomb:

MazePrototypeFactory bombedMazeFactory(
new Maze, new BombedWall,
new RoomWithABomb, new Door

)5

OG6beKT, KOTOPBIH IIPEINO/IAraeTCs UCIIOAb30BaTh B KAUeCTBE IIPOTOTUIIA, HATIPH-
Mep 9K3eMILIIp Kaacca Wall, TomKeH Toaaep:;KuBaTh omeparuio Clone. Kpome
TOTO, Y HETO JIOJIZKEH ObITh KOIMPYIOIIUN KOHCTPYKTOP /LISt KIIOHUpOBaHust. Takske
MOZKET II0TPedOBaThCS Olepaliys s TIOBTOPHON MHUIINATU3AI[UY BHYTPEHHETO
coctosgHud. Mbl 1o6aBUM B KJjacc Door onepaiuio Initialize, YTOOBI 1aTh KJIH-
€HTaM BO3MOKHOCTb MHUIMAJIM3UPOBATH KOMHATDI KJIOHA.

CpaBHuTe cieyioliiee ornpejenenye Door ¢ mpuBeaeHHbIM Ha ¢. 111:

class Door : public MapSite {
public:

Door();

Door(const Doorg&);

virtual void Initialize(Room*, Room*);
virtual Door* Clone() const;

virtual void Enter();

Room* OtherSideFrom(Room*);
private:

Room* _rooml;

Room* _room2;

s
Door: :Door (const Door& other) {

_rooml = other._rooml;
_room2 = other._room2;

void Door::Initialize (Room* rl, Room* r2) {
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_rooml
_room2

rl;
r2;

Door* Door::Clone () const {
return new Door(*this);

TTonknacc BombedWall 0JIKeH 3aMeCTUTD ofiepalinio Clone U peajin3oBaTh CO-
OTBETCTBYIOMINH KOUPYIONUH KOHCTPYKTOP:

class BombedWall : public Wall {
public:

BombedWall();

BombedWall(const BombedWall&);

virtual Wall* Clone() const;
bool HasBomb();

private:
bool _bomb;

}s

BombedWall: :BombedWall (const BombedWall& other) : Wall(other) {
_bomb = other._bomb;

Wall* BombedWall::Clone () const {
return new BombedWall(*this);

Omneparius BombedWall: :Clone Bo3BpamaeT Wall*, a ee peaqu3aius — yKa3aTesb
Ha HOBBIHN 9K3eMILIAP TOJIKJIacca, TO ecTh BombedWall*. Mubl ornpesnesisieM Clone
B 6a30BOM KJIacce MMEHHO TaKUM 00pa3oM, YTOObI KIMEHTAM, KIOHUPYIOTIM
[IPOTOTHUII, HEe Hajl0 OBbLIO 3HATH O €r0 KOHKPETHBIX MojKaaccax. Kiuuenram Hu-
KOT/Ia He IPUETCS TPUBOINTD 3HAYEHNe, Bo3BpalaemMoe Clone, K Hy;KHOMY THTTY.

B Smalltalk crangapTabIil MeTOZ KONMPOBaHUs, yHACAEJOBAHHBIA OT Klacca
Object, MOKET HUCITOJIB30BATHCS JIJIsT KIIOHUPOBAHUS JII060T0 MPOTOTHIIA MapSite.
Mabpukoit MazeFactory MOKHO BOCIIOJIb30BATHCS JIJISI U3TOTOBJIEHUS JITOOBIX
HEOOXOINMBIX IIPOTOTUIIOB — HAIIPUMEP, CO34aTh KOMHATY I10 €€ HOMepY #room.
B kiracce MazeFactory ecTh CJI0Baph, CBA3bIBAIONINI MMeEHA ¢ ITPOoTOTUTIaMU. ETO
MeTO/] make: BBITJISUT TakK:

make: partName
~ (partCatalog at: partName) copy
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Nmes mopxoasie MeTOIbI JJIs MHUIIMAIU3allMu MazeFactory MpOTOTUIIAMH,
MOZKHO OBbLIO OBl CO3/IaTh TIPOCTOI JTAOMPUHT € TIOMOTIBIO CJIEAYIONIETO KOJA:

CreateMaze
on: (MazeFactory new
with: Door new named: #door;
with: Wall new named: #wall;
with: Room new named: #room;
yourself)

rzie onpezeseHrue MeTo/1a Kjaacca on: iy CreateMaze nmeeT BU/JL

on: aFactory
| rooml room2 |

rooml := (aFactory make: #room) location: 1@1.

room2 := (aFactory make: #room) location: 2@1.

door := (aFactory make: #door) from: rooml to: room2.
rooml

atSide: #north put: (aFactory make: #wall);
atSide: #east put: door;
atSide: #south put: (aFactory make: #wall);
atSide: #west put: (aFactory make: #wall).
room2
atSide: #north put: (aFactory make: #wall);
atSide: #east put: (aFactory make: #wall);
atSide: #south put: (aFactory make: #wall);
atSide: #west put: door.
~ Maze new
addRoom: rooml;
addRoom: room2;
yourself

B V3BecTHble NpYMEHeHNA

BeposiTHo, maTTepH npototvn OB BIIEPBBIE KCII0JIb30BaH B cucteMe Sketchpad
AiiBena Casepaerga (Ivan Sutherland) [Sut63]. [TepBbIM HTUPOKO M3BECTHHIM
[pUMeHEeHHEeM 9TOTO MaTTePHA B 00bEKTHO-OPUEHTUPOBAHHOM sI3bIKe Oblia
cuctema ThingLab, B KoTopoii mosib3oBaTe 1 MOTJIN C(hOPMUPOBATH COCTABHOI
00BEKT, a 3aTEM MPEBPATUTH €T0 B IIPOTOTHUII, TOMECTUB B OUOIMOTEKY T10-
BTOPHO HCIOJIB3yeMbIX 00bekTOB [Bor81]. Anens Tonnbepr u lasux Pobcon
YIIOMUHAIOT IIPOTOTHIIBI B KauecTBe marTepHoB B pabore [ GR83], Ho [Ixkeiimc
Komnmen [Cop92] paccmaTpuBaet 9TOT BOIpoc ropaszo mupe. OH omuchBaeT
CBSI3aHHbBIE C MPOTOTUMNOM UANOMBI si3bika C++ U MPUBOJUT MHOTO IIPUMEPOB
1 BAPUAHTOB.
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Etgdb — aro obosmouka mist oraguukos Ha 6aze ET++, moamep:kuBarotiast
untepdeiic Trna point-and-click (ykasku u 1meKHI) IJIsT PA3JIUYHBIX KOMaH/I-
HBIX OTJIAUUKOB. J[JIs1 KasK/10r0 13 HUX eCTh CBOM MojKIacc DebuggerAdaptor.
Hanpumep, GdbAdaptor nactpausaer etgdb na cunrakcuc komang GNU gdb,
a SunDbxAdaptor — Ha oTiamgunk dbx kommanuu Sun. Habop moakiaccos
DebuggerAdaptor He «3amuT» B etgdb. BMecto aToro on mosyyaer ums azarnre-
pa U3 nepeMeHHON cpeIbl, UIeT B IJ106anbHOil TabJIMIle IIPOTOTHUIL ¢ YKA3aHHBIM
HUMeHeM, a 3aTeM ero KJaoHupyer. Utobsl obasuTh Kk etgdb HOBbBIE OTIATUNKH,
cJIe/lyeT CBSI3aTh MX € MOJIKJIaccoM DebuggerAdaptor, pa3paboTaHHBIM JJIsl 9TOTO
OTJIaIuMKA.

Bubmoreka nmpueMoB B3auMozeicTBrst B mporpamme Mode Composer XpaHUT
IPOTOTUIIBI OGBEKTOB, HOAAEPKUBAIOIINX PA3IMIHbIE CIIOCOOBI MHTEPAKTUBHBIX
orHommenwii [Sha90]. JTroboii cospanubiii ¢ momoribio Mode Composer criocob
B3aMMO/IEHCTBUSI MOKHO IIPUMEHUTH B KayeCTBE IIPOTOTHUIIA, €CJIU TOMECTUTD
ero B 6ubsmorexy. IlarTepH npoToTVn IO3BOJIAET IPOTPAMMe HOAAEPKUBATD
HEOTrPaHNUYEHHOE YKCJI0 BAPUAHTOB OTHOLIEHUIA.

[Tpumep My3bIKAIBHOTO PelakTopa, 00CYKIABIINICS B HaYajle 9TOTO pa3jiea,
OCHOBaH Ha Kapkace rpaduyecknx pegakropos Unidraw [VL90].
PoncTBeHHble maTTepHbl

B HeKOTOPBIX OTHOIIEHUAX NPOTOTUN U abCcTpakTHas ¢pabpuka (113) sBisioT-
cs KOHKYpeHTaMu, 0 4eM OyJIeT pacCKa3aHO B KOHIlE IJiaBbl. TeMm He MeHee,
OHM MOTYT UCIOJb30BaThCd COBMECTHO. AbCcTpaKTHasa ¢pabpuka MOKET XPAaHUTD
HaGOP TPOTOTUIIOB, KOTOPbIE KJIOHUPYIOTCS U BO3BPAIAIOT U3TOTOBJIEHHBIE
0OBEKTHI.

B Tex mpoexTax, T/le aKTUBHO IPUMEHSIIOTCST MATTEPHBI KOMNOHOBLMK (196)
u pekopatop (209), To:ke MOKHO U3BJIEYD TTOJIb3y U3 NPOTOTUMA.

[ATTEPH SINGLETON (OANHOYKA)

HasBaHuve n KJ'IaCCI/Id)I/IKaLl,VIFI naTtTepHa

OanHOYKa — TIaTTEePH, HOPOKIAAIOIIUN 0OBEKTHI.

Ha3HaueHune

lapanTupyer, uTo y Kj1acca CyLmecTBYyeT TOJIbKO OJIUH 9K3eMILISP, U IIPEOCTaB-
JISIeT K HeMY IJI00abHYIO TOUKY JIOCTYTIA.
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B MotuBauus

J171s1 HEKOTOPBIX KJIACCOB BasKHO, YTOOBI CYIIECTBOBAJ TOJBKO OJIMH IK3EMILIISIP.
B crcteme MOKeT GbITh MHOTO IPUHTEPOB, HO MOJKET CYIIECTBOBATH JINIIIb OUH
crysiep. B orneparmonnoii cucreme 10JmKHA OBITH TOJBKO O/HA (haiioBast cucteMa
U eIUHCTBEHHBII OKOHHBIN MeHekep. B nndpoBoM GpuibTpe MOKeT HAXOAUTh-
¢s1 TOJIBKO OJUH aHajioro-udposoil mpeodbpasosatensb (AITIT). Byxraarepckas
crcTeMa O6CTYKIBAET TOJIBKO OTHY KOMITAHUIO.

Kak rapaHTupoBaTb, 4YTO y KJyaCCa €CTb eIMHCTBEHHbBIN IK3EMILIADP U 4TO 3TOT
IK3EMILJIAD JIETKO lIOCTyrIeH? I'mobanbHas rnepeMeHHad JaeT JOCTYII K O6"I)€I<Tyy
HO He 3allpellaeT CO34aTb HECKOJIBKO IK3EMILIISAPOB KJjacca.

Bosee yraunoe perierne — BO3JIOKUTH HA CaM KJIACC OTBETCTBEHHOCTb 32 TO, UTO
y HETO CYIIECTBYET TOJBKO OIMH 9K3eMILIsIp. Kitace MoXKeT 3arpeTuThb co3nanme
JIOTIOJTHUTENLHBIX HK3EMILISIPOB, TIEPEXBATHIBAST 3aMTPOCHI HA CO3/IaHNE HOBBIX
00BEKTOB, U OH K€ CIIOCOOEH TPEJOCTABUTD OCTYI K CBOEMY 9K3EMILISPY. ITO
" €CTb Ha3HaY€HUE IMTaTTepHa O4NHOYKa.

B NpumeHUMOCTb

OcHOBHbIE YCJIOBUA JIJIA IpUMEHEHM A TTaTTEPHA OANHOYKaA:

B OJIKEH CyIeCcTBOBATb POBHO OJIMH 9K3EMILIIIP HEKOTOPOTO KJjacca, K KOTO-
POMY MOKET O6paTI/ITbCH 000 KJINEHT yepe3 M3BeCTHYIO TOUKY JOCTYIIA;

B eMHCTBEHHBIN 9K3EMTIJISAP IOJKEH PACTTUPATLCA TTYTEM TOPOKACHUS TTO/I-
KJIACCOB, @ KJIMEHTHI OJUKHBI IMETh BO3MOKHOCTD PAabOTaTh € PaCIIupeH-
HBIM 9K3eMILIIPOM 6e3 MOAN(pUKAIIMN CBOETO KOJIA.

B CrpykTypa

Singleton

static Instance() o+ - - -I return uniquelnstance k'
SingletonOperation()
GetSingletonData()

static uniquelnstance
singletonData

M YyacTHUKMK
B Singleton — oguHouKa:

* olpenesdeT onepamuio Instance, KOTopas II03BOJISIET KJIMEHTaM IMOJIYy4YUTDb
JIOCTYII K €IMHCTBEHHOMY 2K3eMILJIAPY. Instance — 3TO onepalus Kjaacca,
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TO eCcTh MeTO/] KJ1acca B tepmuHosioruu Smalltalk u crarnueckast bynkmms
kiacca B C++;

® MOJKET HEeCTH OTBETCTBEHHOCTD 3a CO3/IlaHNE COOCTBEHHOTO YHUKaJIbHOTO
IK3EMILJIAPaA.

B OTHOoweHuA

Kanentsr IIOJIYy4aIOT JOCTYII K 9K3EeMILIAPY KJacca Singleton TOJIBKO 4epes ero
oriepalinio Instance.

B Pesynbtatbl

[TaTTepH ognHouka 06JIaIaeT PSIZIOM JOCTOMHCTB:

KOHmpoaupyemwlii docmyn k eduncmeennomy sxsemnispy. [lockoabky Kiace
Singleton MHKAICYJIUPYET CBOU €IMHCTBEHHBIN 9K3EMILISAP, OH IIOJHOCTBIO
KOHTPOJINPYET TO, KaK 1 KOTJ[a KIMEeHTHI TTOIy4aloT I0CTYII K HeMY;

COKpaujenue npocmpancmea umen. I1aTtepH ognHouKa — 1Iar Blepe/i 1o cpaB-
HEHUIO ¢ TI00aIbHBIMU TiepeMeHHbIMU. OH MO3BOJISIET N30€KATh 3ACOPEHUST
IPOCTPAHCTBA MMEH TJI00AJbHBIMU TIEPEMEHHBIMU, B KOTOPBIX XPaHSITCS
YHUKaJIbHbIE 9K3EMILISPDL;

B03MONCHOCTD YMOuHeHUS onepayuil u npedcmasienus. OT Kiacca Singleton
MOJKHO ITOPOK/IATH TTOJIKJIACCHI, a TPUIOKEHUE JIETKO HACTPAUBAETCS IK3EM-
MJIIPOM paclIipeHHoro kiaacca. [Ipuioskenne MOKHO HACTPOUTH AK3EMILIIS-
POM HY’KHOTO KJIacca BO BPeMS BBITTOJTHEHNS;

B03MOJNCHOCTND UCNOJIL30BAHUS NEPEMEHH020 YUCIA IK3eMNAspos. IlaTTepH 110-
3BOJISIET JIETKO M3MEHUTH PellleHre W Pa3peliuTh MosiBIeHne Oosee 0HOTO
aK3eMITIsApa Kiaacca Singleton. Bosee Toro, TOT Jke MOAXO/ MOXKET NCITOJNb-
30BaTbhCA /I YIIPABJICHUA YNCJIOM 9K3EMIIAPOB, UCIIOIb3YEMBIX B IIPUJIO-
JKeHuu. VI3MEHUTH HY)KHO OYIET JIUIIIb OTIEPAIHIO, ATOIILYTO IOCTYII K 9K3€M-
APy Kjacca Singleton;

Gonvuwas 2ubkocmv, uem y onepayuil kiacca. J[pyroi cnocob peanmsanuu
(YHKIMOHAIBHOCTH OAMHOUKM — UCITOJIb30BaHUE OTepallnii K1acca, TO eCTh
cratudeckux (pyHkimii kiracca B C++ u MetozioB kimacca B Smalltalk. Ho o6a
ATUX TIPHeMa IPETSITCTBY 0T M3MEHEHHIO JIM3aiiHa, ecJin MoTpebyeTcs paspe-
IIUTh HAJIMYME HECKOJIbKKX 9K3EMILISIPOB Kiacca. Kpome Toro, crarunueckue
dysknnu Kiaaccos B C++ He MOTYT ObITh BUPTYQJIbHBIMH, YTO JI€JIaeT HEBO3-
MOJKHOIT MX OJTUMOPOHYIO 3aMEHY B IOKIACCAX.

M Peanusauus

HpI/I HCIOJb30BaHWHU ITaTTEPHA OANHOYKa Ha/I0 PAaCCMOTPETD CJIEAYIOIINE BOTIPOCHI:
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B 2apanmuu Cyuecmeosanus eOuHcmeentozo sksemnispa. IlarrepH ogmHouka
YCTPOEH TaK, 9TO TOT eIUHCTBEHHBIN 9K3EMTIIIISAP, KOTOPBIN UMeeTCs y Kac-
ca, — caMbIil OOBIYHDBIH, HO caM KJIacC HAIIMCAH TaK, YTO OOJIBIIE OJHOTO 9K-
3eMILISIpa co3/1aTh He yaacTcd. Harie Bcero /st 3TOTo ollepalius, Co31aiolas
9K3eMILISIPBI, CKPBIBAETCST 32 OTepalnueil Kiaacca (TO eCTh 3a CTaTUYECKOM
(dhyHKIMEl Wi METOIOM KJiacca), KoTopast rapaHTUPYeT co3ziaHue He Goee
OJTHOTO dK3eMIuIspa. JlanHas orepamus UMmeeT JOCTYIL K repeMeHHo, T/1e
XPAHUTCS YHUKATBHBIN 9K3eMIIJISIP, U TAPAHTUPYET WHUITNATN3AIUIO TIepe-
MEHHOI 3TUM 3K3eMILIIPOM TIepe]l BO3BpaToM ee KaneHTy. [Ipu takom moz-
X0/I€ MOJKHO HE COMHEBAThCsI, YTO OANHOUKA OYIeT CO3/1aH U MHUITUATU3UPO-
BaH TiepeJl MePBhIM UCITOJIb30BAHUEM.

B C++ onepanust kiacca onpesessieTcs ¢ OMOIIbI0 CTaTHYeCKON (OYHKITMT
Instance KJyacca Singleton. B aToT Kitacc Takske BKJTIOU€Ha CTaTHYeCKas Tiepe-
MeHHas _instance, KOTOPas COMEPKUT YKa3aTeb Ha YHUKATbHBIIT 9K3EMTLIIIP.

Kiace Singleton 00bsIBIICH CIIEAYIONTM 0OPA3OM:

class Singleton {
public:
static Singleton* Instance();
protected:
Singleton();
private:
static Singleton* _instance;

s
COOTBCTCTBYIOH_[aH peanmn3aliviAa BbITJLAANUT TaK:
Singleton* Singleton::_instance = 0;

Singleton* Singleton::Instance () {
if (_instance == 0) {
_instance = new Singleton;

}

return _instance;

KJIneHThI 0CyIIeCTBIAIOT OCTYII K OANHOUYKE UCKIIOUYUTEIbHO yepes (hyHK-
uio Instance. [lepemenHast _instance MHUIMAJIM3UPYETCS HYJIEM, a CTa-
Trudeckast GyHKIM Instance BO3BpallaeT e 3HaUeHIe, MHUIIMATU3UPYSI ee
YHUKaJIbHBIM 9K3EMILISPOM, €CJIU B TEKYIIUNA MOMEHT OHO paBHO 0. DyHK-
s Instance MCIOJAb3YeT OTIOKEHHYIO HHUIUAIU3AIIIO: BO3BpallaeMoe
eil 3HaueHue He CO3/IaeTCs U He COXPAHSAETCs BIUIOTh J0 MOMEHTa TIEPBOTO
obpaienusi.
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OG6patuTe BHUMaHUE, YTO KOHCTPYKTOP 3aluieHHbIi. KiaueHT, KoTopbrii
MIOTIBITAETCS CO3/IATh 9K3EMILISIP KJ1acca Singleton HETIOCPECTBEHHO, TIOJTY-
9UT OMUOKY Ha 9Tarie KOMIUJISAIUI. TeM caMbIM rapaHTUPYeTCst, 4To Oyer
CO3JIaH TOJBKO OIMH AK3EMILIISIP.

Jlasee, MOCKOJIBKY _instance — ykasaTesib Ha 0ObEKT KJacca Singleton, To
(dyHKIMsT Instance MOXKET PUCBOUTH ATOI MEPEMEHHON yKa3aTe b Ha 0001
MO/IKJIACC JaHHOTO KJacca. [IpuMeHeHre BO3MOKHOCTH Mbl YBUIUM B pasziesie
«ITpumep komas.

O peanusanun B C++ crout ckasatb 0co60. Hegoctatouno omnpeaeurs pac-
CMATPUBAEMbII ATTEPH KaK IJI00AIbHbII WK CTATUYECKUN 0OBEKT, a 3aTeM
[0JIaraThCsl HA ABTOMATUYECKYT0 MHUITUATU3a1I1i0. TOMY eCTh TPU IPUYUHBIL:

* HEBO3MOKHO TapaHTUPOBATh, YTO B MporpamMMme OyaeT 00bsBIEH TOJIBKO
OJIVH HK3EMILISIP CTATHYECKOTO OOBEKTA;

* Y HAC MOKET He OBITh JI0CTATOYHO MH(POPMAIINH JIJIsI CO3/[AHUST DK3EMILIISIPA
KasKJI0TO OAMHOYKM BO BpeMs CTaTUYECKO MHUTIMAINU3ain. OqUHOUKe MO-
I'yT MOTpebOBATHCS JaHHBIE, BRIUNCIIEMbIE 03K, BO BPEMST BBITIOJITHEHUS
MIPOrpamMMbl;

B C++ He onpeIessteTcst TOPSIIOK BBI30BA KOHCTPYKTOPOB JIJIsT TI0OATHHBIX
006BeKTOB uepe3 Tpanuilpl eaunutl parcisiun [ ES90]. to o3nayaer, uto
MEKy OJJMHOYKAMU He MOXKET CYIIeCTBOBATh HUKAKNX 3aBUCUMOCTEN.
Ecau onu ectb, TO olnOOK He n36eKaTh.

Elte o/11H HeIOCTATOK IJI06AIbHBIX /CTATHYECKUX OOBEKTOB B TOM, U4TO IIPHU-
XOJIUTCA CO3/IaBaTh BCEX OJMHOYEK, JasKe ecJId OHM He UCTosb3yioTes. [1pn-
MEHEHHUE CTaTHYeCKO (DYHKITMH KJTacca peraeT aTy mpobiemy.

B Smalltalk ¢byuxiwms, BosBpamiaoias yHUKaJIbHbINA 9K3EMILISIP, Pean3y-
ercst Kak MeToj Kaacca Singleton. YTo6bl rapaHTHPOBaTh €IMHCTBEHHOCTD
9K3EMILJISIPA, CJIE/LyeT 3aMECTUTD oTiepalinio new. ITosryyarommiicss Kaace Mor
ObI IMETB JiBa MeTOJIa KJ1acca (B HUX SoleInstance — 9TO IiepeMEHHAs KJracca,
KOTOpast 6OJIbIIIE HUT/IE HE UCTIOIb3YETCS):

new
self error: 'cannot create new object'

default
SoleInstance isNil ifTrue: [SoleInstance := super new].
~ Solelnstance

ITopoacdenue nooknaccos Singleton. OCHOBHOI BONPOC HE CTOJBKO B TOM,
KaK ONPEIeJIUTh MOKIACC, 2 B TOM, Kak 0(DOPMUTDH €ro YHUKAJIbHbINA 9K3€M-



162 Maga 3. MopoxpaatoLime naTrepHbl

TSI, YTOOBI KIIMEHTBI MOTJIM MCIIOJIb30BaTh ero. [1o cyiecTBy, nepeMeHHasi,
CCHLTTAIONIASCS HAa 9K3EMIUISIP OJMHOUYKH, JOJDKHA WHHUITHMAJIN3UPOBATHCS
BMeCTe ¢ 9K3eMILISIPOM ToKIacca. [Ipocteiimii cmocob 106UThest 9TOr0 —
OTIPEIEJIUTD OAMHOYKY, KOTOPOTO HYKHO ITPUMEHSITH B orepaiiuu Instance
kJacca Singleton. B paszmene «IIpumep koma» mokasbIBaeTcs, KAk MOXKHO
peasim30BaTh ATY TEXHUKY C TOMOIIBIO TIEPEMEHHBIX CPE/IbL.

Jlpyroii criocob BbibOpa mojakaacca Singleton — BBIHECTH peaM3aliuio
omepainuu Instance U3 POAUTENBCKOrO Kiaacca (Hampumep, MazeFactory)
U TIOMECTHUTH €€ B IMOAKJIAacC. ITO TMO3BOJUT TTporpammucty na C++ 3amaTh
KJIaCC OAVHOYKM Ha 9Tare KOMIIOHOBKY (HATIpIMep, CKOMIIOHOBAB IIPOTPaMMY
¢ 0OBEKTHBIM (hailJIoM, COAEPIKAIIIM JAPYTYIO PEATU3aIHI0), HO OT KJIMEHTA
OAMHOYKa OY/IET TTO-TIPEKHEMY CKPBIT.

Taxoil moaxox GUKCUpPyeT BHIOOP KJIacca OAMHOYKM Ha dTarie KOMIIOHOBKH,
3aTPY/AHSS TEM CaMbIM €TO MOJIMEHY BO BpeMs BbITlosiHeHUs. [IpuMenenue
YCJIOBHBIX OMEPATOPOB ISt BEIOOPA MOJKIACCA YBEIUIUBAET THOKOCTD pe-
IIIeHNs], HO BCE PABHO MHOKECTBO BO3MOXKHBIX KJIACCOB Singleton ocTaercs
JKECTKO <«3allUThIM» B KO/. B 00111eM ciiydae HU TOT, HU JAPYTOil MOIX0/ He
06ecreynBatoT J0CTaTOUHO THOKOCTH.

Ee MOHO T0OUTBCSI 32 CYET UCTIOJIb30BAHUSI PeecTpa oguHouek. Bmecto Toro
4TOOBI 33/1aBaTh MHOKECTBO BO3MOKHBIX KJIACCOB Singleton B omepanuu
Instance, OAVHOYKM MOTYT PETUCTPUPOBATH Cebs 110 UMEHU B HEKOTOPOM
BCEM U3BECTHOM peecTpe.

Peectp comocraBsisieT ofnHoukam CTpOKOBBIe MMeHa. Korza omepamun
Instance HYKeH HEKOTOPBINI OAMHOYKA, OHA 3aIMPAIUBAET eTo y peecTpa mo
uMenu. HaunHaercs moucK yKa3aHHOTO OAMHOYKM, U, €CT OH CYIIECTBYET,
peectp Bo3Bpaiiaer ero. Takoil moaxox ocBobokaeT Instance OT HEOOXO-
JITMOCTH «3HATh» BCE BO3MOKHBIE KIACCHI MU AK3eMIIIAPHI Singleton. Hy-
JKEH JIUITh eIUHBIN [ BCeX KIaccoB Singleton unTtepdetic, BRIOYAIONTIT
oTIepaIuy ¢ peecTpoM:

class Singleton {
public:
static void Register(const char* name, Singleton*);
static Singleton* Instance();
protected:
static Singleton* Lookup(const char* name);
private:
static Singleton* _instance;
static List<NameSingletonPair>* _registry;

s
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Omnepanus Register perucTpupyer sK3eMILIIP Kiaacca Singleton moa yka-
3aHHBIM MeHeM. UT0ObI He YCIIOKHSTH PeecTp, Mbl GyjileM XPaHUTh €T0 B BUJIe
crircka 00beKToB NameSingletonPair. Kaskiblii Takoil 0OBEKT yCTaHABIMBAET
COOTBETCTBUE MEK/Y UMEHEM 1 0InHOUKOH. Onieparius Lookup UITET OMHOY-
Ky 110 UMeHHU. JlormycTM, MMs Hy>KHOTO OJIMHOYKH ITepe/laeTcs B epeMeHHOo
CpeZbl:

Singleton* Singleton::Instance () {
if (_instance == 0) {
const char* singletonName = getenv("SINGLETON");
// 3apaeTca nonb3oBaTenemM WM Cpefoil nMpu 3anycke

_instance = Lookup(singletonName);
// Lookup Bo3BpawaeT O, ec/u TakoW OAMHOYKA He HalAeH.

}

return _instance;

B kakoii MOMeHT Kjracchbl Singleton peructpupytor cebsi? OHa 13 BO3MOKHO-
creit — koHcTpyKTOp. Hanpumep, nojkiace MySingleton Mor 61 paboTaTh Tax:

MySingleton: :MySingleton() {
/] ...
Singleton::Register("MySingleton", this);

Pasymeetcs, KOHCTPYKTOP He OYeT BbI3BaH, TIOKa KTO-TO He CO3aCT 9K3eMILISAP
KJIacca, HO BEJIb 9TO Ta caMast Tpo0JieMa, KOTOPYIO IIATTEPH OAUHOYKA 1 TTHITAeTCS
paspewuts! B C++ ee MOKHO MONBITATHCS OOONTH, OIPEAEINUB CTATUYECKUIL
IK3EMILISAP K1acca MySingleton. Hammpumep, MOXKHO BCTaBUTD CTPOKY

static MySingleton theSingleton;
B (paits ¢ peanmmsaimeit MySingleton.

Tenepsp Kiracc Singleton He OTBeYaeT 3a co3aHKe OAUHOUKU. ETo 0CHOBHOM
00s13aHHOCTBIO CTAHOBHUTCS OGECTIeYeH e IOCTYIIA K O0bEKTY-0MHOYKE U3 JII0-
6ol yacTu cuctembl. Pertienne co craTnuecKuM 00bEeKTOM TI0-TIPEKHEMY UMeeT
HOTEHI[UAIbHBII HEI0CTATOK: HEOOXOAUMOCTD CO3/IaHUS DK3EMILISPOB BCEX
BO3MOKHBIX TTOIKJIACCOB Singleton, 6e3 uero oHu He Oy/IyT 3aperiCTPUPOBAHbI.

M MNpumep Koga

[Ipeamososkim, HaM HAZIO ONIPEIESINTD Kaacc MazeFactory sl CO3/IaHUs Jia-
OUPUHTOB, ONKcaHHbIil Ha c. 111. MazeFactory onpezmenser uHTepdeic as
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MOCTPOEHMSI PA3JIMYHBIX YacTell TabupuHTa. B mojkaccax aTu omepaum MOTY T
MEPEOTIPENESATHCS, YTOOBI BO3BPAIATh HK3EMILISIPhI CHEMATN3UPOBAHHbBIX
KJIACCOB TIPOJYKTOB, HarpuMep oObeKThl BombedWall, a He ipocTo Wall.

Cy1iecTBeHHO 3/1eCh TO, YTO IPUIOKEHUIO Maze HYKEH JIUIIb OANH 9K3EMILIAP
(habpuku JTaOMPUHTOB M OH JOJIZKEH ObITh JOCTYIIEH B KOJE, CTPOSIIEM JIIOOYIO
yacTh jabupuHTa. TyT-TO HATTEPH OAMHOYKA M NMPUXOAUT Ha momolib. Cresnan
(habpuky MazeFactory OJMHOYKOI, MBI CMOKEM 00€CHIEYUTh TI0OATBHYIO [10-
CTYITHOCTh 0ObEKTA, IIPEACTABIAIONIErO JAOUPUHT, He TIpuberas K riIo6anibHbIM
HepeMeHHbIM.

[l TpOCTOTHI TIPE/IIIOIOKUM, UTO MBI HUKOT/IA HE TIOPOSKIAEM TTO/IKIACCOB OT
MazeFactory. (UyTb HIKe Oy/IeT pAaCCMOTPEH abTepPHATUBHLIN Toax071.) B C++
JIJIST TOTO, 4TOOBI TIPEBPATUTh (HaOPUKY B OJAWHOUYKY, MbI Z00OABJIsIEM B KJIacc
MazeFactory cTaTUuecKyo onepalinio Instance u craTuueckuii 4ieH _instance,
B KOTOPOM Oy/IeT XPaHUThCS eIMHCTBEHHbIN aK3eMILIsip. HyKHO TaksKke cenarh
KOHCTPYKTOP 3alUIIEHHBIM, YTOOBI TPEIOTBPATUTD CJIYIAITHOE CO3aHIe IK3EM-
IJIsIPa, B pe3yJIbTaTe KOTOPOTO OYIET CO3/aH JUIITHUN SK3eMILISIP:

class MazeFactory {
public:
static MazeFactory* Instance();

// 3Becb HaxoAUTCH CyWeCcTBYWWUA UHTepdeiic
protected:

MazeFactory();
private:

static MazeFactory* _instance;

s

COOTBeTCTBYIOHlaH peanmn3aliviAa BbITJIAANUT TaK:
MazeFactory* MazeFactory::_instance = 0;

MazeFactory* MazeFactory::Instance () {
if (_instance == 0) {
_instance = new MazeFactory;

}

return _instance;

Terepb MOCMOTPUM, UTO CITYIUTCS, KOT/IA Y MazeFactory ecTh MOIKIIACCHI U OTIpe-
JeJISIETCsT, KaKOH M3 HUX MCIOJIb30BaTh, Buj mabupuHTa Mbl OyeM BIOUPAThH
C TOMOIIBIO IEPEMEHHON CPEJIb, OITOMY H00aBUM KOJ, KOTOPBIII CO3/IaeT 9K-
3eMILJISIP HYZKHOTO TIO/IK/Iacca MazeFactory B 3aBUCUMOCTH OT 3HAYEHUS IAHHOI
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nepeMeHHOH. Jlyuiie Bcero moMecTUThb KO B omepaiuio Instance, MOCKOJbKY
OHa y’Ke U TaK CO3/IaeT 9K3eMILIIp MazeFactory:

MazeFactory* MazeFactory::Instance () {
if (_instance == 0) {
const char* mazeStyle = getenv("MAZESTYLE");

if (strcmp(mazeStyle, "bombed") == 0) {
_instance = new BombedMazeFactory;

} else if (strcmp(mazeStyle, "enchanted") == 0) {
_instance = new EnchantedMazeFactory;

// ...Apyrve BO3MOXHble MOAKAACChHI

} else { // no ymonyaHuio
_instance = new MazeFactory;

}

return _instance;

OrMmeTum, uTo onepanuio Instance npujercss MoAUMUIIMPOBATD IIPU OTIPeIeie-
HUU KaXK/I0TO HOBOTO MOJIKJIacca MazeFactory. Bo3aMOKHO, B IaHHOM IIPUJIOKEHUN
HTO HE CO3/IacT TPOdIIeM, HO 15t abCTPaKTHBIX (habpUK, OITpe/Ie/IEHHBIX B KapKace,
TaKOU MOAXO TPYAHO HA3BATh TTPUEMIIEMBIM.

OI[HO n3 pelHeHI/IfI — BOCIIOJIb30BATHCA ITPUHITUIIOM peecTpa, OITMCAaHHbIM B pa3-
Jiejie «PeaJII/IBaL[I/Iﬂ». MoskeT 110MOYb U JVHAMMYECKOE CBA3bIBaHUE, TOI/Ia IIPH-
JIOKEHHNIO HE HYKHO 6YIL6T 3arpyskaTb BCE€ HEUCIIOJIb3yEMbI€ ITOKJIACChI.

M3BecTHble NpyMeHeHuA

ITpumepom narrepHa oguHouka B Smalltalk 80 [Par90] siBiistercst MHOKECTBO
M3MEHEeHUH KO/1a, TIpe/icTaBIeHHoe KyiaccoM ChangeSet. BoJiee ToHKMIT TpuMep —
3TO OTHOIIIEHNE MEK/TY KJIacCaMy 1 X Memakaaccamu. MeTakiaccoM Ha3bIBaeTCst
KJTacc KJiacca, KaskK/blil METaKJIacC CyIeCTBYET B e/IMHCTBEHHOM 9K3EMILIISPE.
¥ Mmetaksacca HeT UMeHH (pa3Be UTO KOCBEHHOE, OTIPeIesIsIeMOe 9K3EMILJITPOM ),
HO OH KOHTPOJIMPYET CBON YHUKAJIbHBII 9K3EMILJISIP, U CO3/[aTh BTOPOH OOBIYHO
He pa3peniaercs.

B 6ubamotexe InterViews, npeHasHadyeHHOM 1J1s1 CO3AaHUS I0JIb30BATEIbCKIX
nntepdeticoB [ LCI+92], maTTepH ofMHOUKa IPUMEHSIETCS [IJIST IOCTYTIA K e/IH-
CTBEHHBIM 9K3EMILISIPAM KJIacCOB Session (ceccust) nWidgetKit (HabGop BumKe-
ToB). KitaccoM Session ompezesisiercst rIaBHbIN UK COOBITUI B TIPUIOKEHU.
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OH XpaHUT MOJIB30BaTENbCKAE HACTPOUKHU CTUJIS U YIIPABJISET MOAKII0YCHUEM
K OTHOMY WJTF HECKOJIBKUM (PU3UIECKUM AUCTIIESM. WidgetKit — aTo abCTpakT-
Haa dabpuka (113) mus onpeesnenus BHelHero o6aMKka nHTePGENCHbIX BUI-
sketoB. Oniepanust WidgetKit: :instance() omnpeiessieT KOHKPETHBIN TO/IKJIacC
WidgetKit it co3lanus aK3eMILIgpa Ha OCHOBAaHUM IIePEMEHHON Cpejibl, KOTO-
pyIo oTpesiesisgeT Session. AHATOTMYHAS OTlepaliis B KJlacce Session «BbISCHSET,
TIOJIICPIKUBAIOTCS JIM MOHOXPOMHBIE WJIN I[BETHBIE UCILJIEH, U COOTBETCTBEHHO
HacTpanuBaeT KOH(MUTYPAITNIO OANHOYHOTO 9K3eMILIIpa Session.

PogcTeeHHble naTTepHbI

C IOMOIIBIO ITATTEePHA OAMHOYKA MOT'YT OBITh PEATN30BAHbI MHOTHE TTaTTepPHbL CM.
onmcanus abctpaktHon dpabpurkm (113), ctpontensa (124) u npototnna (146).

ObCYXAEHWE TOPOXAOLLX TATTEPHOB

CyIecTBYIOT IBa pacpPOCTPAHEHHBIX CIIOCOOA TapaMeTPU3AIII CHCTEMbI KJIac-
caMu cos/aBaeMbIX it 06beKTOB. [1epBhIil cr1ocob — MOPOIKAEHIE MOAKIACCOB
OT KJ1acca, cozaamolero 0obekTbl. OH COOTBETCTBYET MATTEPHY pabpUUHbIN METOg,
(135). OcHOBHOI HEOCTATOK TAKOTO PEIIEHUST — HeOOXOANMOCTD CO3MaAHMS
HOBOTO TIO/IKJIACCA JINIIIb JIJIST TOTO, YTOObI N3MEHHUTD KJIACC TPOJAYKTA. ITO MO-
JKET TIPUBECTH K PACIIPOCTPAHEHUIO KACKAIHBIX M3MeHeHnnit. Hampumep, ecan
CO3/IaTeJIb TIPOJIYKTA CaM CO3/12eTCsT GabPUUHbIM METOAOM, TO TIPUIETCS 3aMETIATh
U CO3/IaTeJIsT TOJKE.

JIpyroii criocob mapaMeTpusainun CUCTEMBI B OOJIbINEIl CTeNeHn OCHOBaH Ha
KOMITO3HUIIUK 0OBEKTOB. BbI omipeesisiere 06 beKT, KOTOPOMY H3BECTHO O KJrac-
cax 00BEKTOB-TTPOLYKTOB, U JIEJIAETE €T0 TTAPAMETPOM CUCTEMBL. ITO KJIIOUEBOIT
acTeKT TaKUX MaTTEPHOB, KaK abcTpakTHas dabpuka (113), ctpoutens (124)
u npototun (146). /l71s1 Bcex Tpex XxapakTepHO cosaanue «habpruaHOro 06bekK-
Ta», KOTOPBII M3TOTaBINBAET MPOAYKTHI. B abcTpakTHOi hadpuke habpudHbIii
00BEKT MPOM3BOAUT OOBEKTHI Pa3HbIX KIaccoB. DabpuUHbIil 00EKT CTPOUTEIS
MTOCTENIEHHO CO3/IA€T CJIOXKHBIN TIPOIYKT, CJAEAYs CIeNaTIbHOMY MPOTOKOJY.
DabpuyHbIil 06BEKT MPOTOTHIA U3TOTABIUBAET IPOAYKT Iy TEM KOTIMPOBAHIISI
obbekTa-mporoTumna. B nocientem cayyae pabpudHbiil 06BEKT U TPOTOTUIT —
ATO OJIHO U TO K€, TOCKOJbKY UMEHHO TIPOTOTUII OTBEYAET 34 BO3BpAIlleHIE
MPOYKTA.

PaccmoTpuM Kapkac rpahudecKux pelakTOpPOB, OMUCAHHBIN TP 00CYIKIe-
HUW TaTTepHa npototun. ECTh HECKOIBKO CIIOCOGOB TTapaMeTpru30BaTh KIace
GraphicTool kJjlaccoM MpoOAYKTa:
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B [IPUMEHUTH MATTEPH $pabpuyuHbln MeTog. Toraa i1 KaskIoro moakaacca Kiac-
ca Graphic B majmrtpe Gy/eT CO3/[[aH CBOM ToKIace GraphicTool. B kiacce
GraphicTool GyzeT MpUCYTCTBOBATH ornepaliysi NewGraphic, mepeonpeesi-
eMas KaK/bIM ITOJIKJIACCOM;

B 1CIOJIb30BaTh MaTTepH abcTpakTHaa dabpuka. Bo3HukHeT nepapxusi Kjac-
coB GraphicsFactories, 0o OJTHON IS KayKIOTO TTo/IKIacca Graphic. B aTom
ciaydae Kakaas dabprka cosaer TOJbKO OJUH MPOAYKT: CircleFactory —
OKpysKHOCTU Circle, LineFactory — oTpe3ku Line u T. . GraphicTool ma-
pamerpusyercs $HabpUKON A CO3MaHUs MOAXOAANNX TpahudIecKux 06b-
€KTOB;

B pUMEHHTH marTepH npototun. Toraa B KakaoM moakaacce Graphic Gymer
peanns3oBaHa orepaiys Clone, a GraphicTool mapaMeTpusyercst IIpPOTOTH-
[IOM CO3/1aBaeMOT0 rpaduaeckoro 0ObeKTa.

BoI60op onTHManbHOTO TIATTEPHA 3aBUCUT OT MHOTUX (haKTOpOB. B Harmem mpu-
Mepe Kapkaca rpaduiecKux peJakTOPOB, HA MEPBbIN B3IJISA/, MIPOIIE BCETO BOC-
MTOJTH30BAThCS pabpruHbiM MeTofoM. OTIpeieTMTh HOBBIH MoIKIace GraphicTool
JIETKO, a 9K3eMILIAPbI GraphicTool CO3/1aI0TCA TOJIBKO B MOMEHT OIIPEIeJICHUS [1a-
sutpbl. OCHOBHOM HEJIOCTATOK TAKOTO TTO/[X0/Ia 3aKJII0YAETCS B KOMOMHATOPHOM
pocTe uncJia HOAKIACCOB GraphicTool, IIpuyeM Bce OHU IIOYTHU HUYETO He [EJIaI0T.

A6cTpakTHan $pabprKa JINITh HEMHOTUM JIYYIIle, TIOCKOJIbKY TpeOyeT CO3MaHust
nepapxun KJaaccoB GraphicsFactory Takoro jke pasmepa. AGCTpakTHOI pabpuke
CJIe[lyeT OT/IaBATh IPE/IIOYTEHE TIepe/T pabpUUHbIM METOLOM JIHIITb TOT/IA, KOT/Ia
ysKe ¥ TaK CYIIeCTBYeT nepapxus Kjracca GraphicsFactory: in6o oToMy, uTo ee
aBTOMatuyecku crpout KoMnuidaTop (kak B Smalltalk wau Objective C), mu6o
oHa HeOOXOIMMA JIJIST IPYTOU YaCTH CUCTEMBI.

B o61uiem, 1iesisim kapkaca rpauuecKux peakTopoB JIydIiie BCEro OTBeYaeT 1mart-
TEPH NPOTOTUM, TIOCKOJIBKY /ISl €0 IIPUMeHeHUs TpedyeTcs JNIIb Peaan3oBaTh
omepanuio Clone B K&KIOM KJacce Graphics. ITO COKpalaeT YIcI0 TOIKIACCOB,
a Clone MOXKHO C TI0JIb30I TPUMEHUTH U JIJIs1 PELIeHUs APYTUX 33j1a4 — HaAIPH-
Mep, [T pea3aliii TyHKTa MeHio Duplicate (ay6anpoBaTh), — a He TOJBKO
JIJIST CO3JTAaHUS 9K3EMILISIPOB.

C narrepHoM $pabpuuHbIi METOA IIPOEKT B OOIbILIEN CTEIEHN IIOANAETCS HACTPOLKE
MPU HE3HAYUTEJIBHOM POCTE CJIOKHOCTU. /[pyrue martepHbl HYKAAIOTCH B CO3-
JTaHNU HOBBIX KJIACCOB, a GabpuyHbIii METOA — TOJIBKO B CO3JAaHNUM OJHON HOBOU
omepaiuu. 9acto 9TOT IMaTTEpH pacCMaTPUBAETCS KaK CTaHIAPTHBIN crocod
cosanust 0ObEKTOB, HO BPSIZL JIK €0 CTOUT PEKOMEH0BATh B CUTYaI[1K, KOTAa
KJIACC CO3/1aBA€MOTO AK3EMILJISIPAa HUKOT/Ia He U3MEHSETCST UJIM KOT/Ia 9K3EMILJISIP
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€O03/1aeTCsI BHYTPU OTIepaIluu, KOTOPYIO JIETKO MOKHO 3aMECTUTD B MOJIKIACCaX
(HarpuMep, BO BpeMs MHUITHATU3AINN ).

[TpoexThl, B KOTOPBIX UCIIOIb3YIOTCS TTATTEPHBI abCTpakTHas dabpuka, npoToTun
WJIM CTPOWTENb, OKA3bIBAIOTCS ellle GoJiee TMOKUMI, YeM Te, T/ie IPUMeHsIeTCs pa-
6PVYHBIA MeToA, HO 32 3TO ITPUXOMUTCS IJIATUTD TOBBINIEHHOM CJI0KHOCTBIO. HacTo
B Hayasie paboThI HaJl IIPOEKTOM 32 OCHOBY GepeTcst pabpuuHbIn MeTog, a TI033Ke,
KOT/Ia TIPOEKTUPOBIIMK OOHAPYKUBAET, UTO PEIIEHME TIOJTy4aeTCsi HE0CTATOUHO
ruOKUM, OH BHIOMPAET ApyTHe naTTepHbl. Biajgenne pasHbIMU aTTepHAMM TIPO-
eKTUPOBAHUST OTKPhIBAET IIepe/] BAMU IIUPOKUI BHIOOP IIPU OIIEHKE PasIMYHbIX
KpUTEPUEB.
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CTPYKTYPHDbIE NATTEPHDbI

B cTpykTypHBIX maTTEpHAX PacCMaTPUBAETCS BOMPOC O TOM, KaK M3 KJIACCOB
1 06beKTOB 00pa3yioTcs GoJiee KpyrHbie CTPYKTYpbl. CTPYKTYpPHBIE MATTEPHbI
YPOBHS KJacca WCTIONMB3YIOT HACTEeIOBAHUE TSI COCTABICHUS KOMIIO3UIINIA U3
untepdeiicoB u peanusaruii. [Ipoctoii npuMep — NCMoOIb30BaHNE MHOKECTBEH-
HOTO HacJIeJOBAHUs [IJIst OObeMHEHMSI HECKOJIBKUX KJIACCOB B OJIH. B pe3y.ib-
Tare MoJryyaeTcst Kiace, 00J1aaoniii CBOHCTBAMHU BCEX CBOMX POAUTENEH. DTOT
HmaTTepH 0COOEHHO MOJIe3€H JIJIsT OPraHU3aIuU COBMECTHOM PaOOTHI HECKOJIBKIX
He3aBUCUMO pa3paboTaHHbIX 6ubIMoTEK. J[pyroil mpumep marrepHa ypOBHsI
ksacca — agantep (171). B obiem cayvae aganrep jgeaet wHTEpdEnc 01HOTO
KJacca (alalTupyeMoro) COBMECTHMBIM ¢ HHTEpdEHcoM pyroro, obecrieyrBast
TEM CaMbIM YHUDUIUPOBAHHYIO aOCTPAKIINIO PA3HOPOAHBIX HHTEP(hEIicoB. DTO
JIOCTUTAETCS 32 CUET 3aKPBITOTO HACJIE/IOBAHMS ajlariTupyeMomy kiaccy. [locie
ATOTO aJIANTeP BBIPAXKAET CBOI MHTEPdeiic B TEPMUHAX OITE€PaINii alalI THPYEMOTO
KJracca.

BmecTto kxommnosuiiuu nHTEpGENcOoB WM peaTnu3anuii CTPYKTYPHbBIE TaTTePHBI
YPOBHS 00peKma KOMIOHYIOT 0OBEKTHI JIJIsI TIOJTyYeHUsT HOBOU (DYHKIIMOHAIb-
HocTu. JlomosHuTebHast THOKOCTH B 3TOM CJiydae CBs3aHa ¢ BO3MOKHOCTBIO
U3MEHUTH KOMITO3UIINIO OGBEKTOB BO BPEMsI BBITTOJHEHUST, YTO HEJIOYCTUMO JIJIST
CTATUYECKON KOMTIO3UINHU KJIACCOB.

[IpruMepoM CTPYKTYPHOTO TTIaTTEPHA YPOBHS OOBEKTOB SIBJISIETCSI KOMMOHOBLYMK
(196). OH onuchIBaeT MOCTPOEHKE HEPAPXUH KJIACCOB JIJISA JIBYX BUIOB 00BEK-
TOB: IPUMUTUBHBIX U COCTaBHbBIX. [ToC/Ie/IHIIE TIO3BOJISIIOT CO3/1aBaTh CTPYKTYPhI
POM3BOJILHON CJIOKHOCTH M3 TIPUMUTHBHBIX U JPYTUX COCTABHBIX 0OBEKTOB.
B natrephe 3amectutens (246) o6bekT Oepet Ha ceOst (hyHKIMU APYTroro 0ObeKTa.
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Y 3amecTtutens ecTb MHOTO IIpuMeHeHN . OH MOKET AeMCTBOBATH KaK JIOKATbHbIT
MpeCcTaBUTENh 0ObEKTa, HAXOASIIET0Cs B yIAJEHHOM aPeCcHOM ITPOCTPAHCTRE;
MOJKET TPEACTaBAATh GOIBIION 0OBEKT, 3arpysKaeMblil 10 TPeOOBAHUIO, WJTH
OrpaHUYMBATD JOCTYII K KPUTHYECKU BAXKHOMY OOBEKTY. 3aMeCTUTeNb BBOINT JI0-
MOJTHUTEJIbHBII KOCBEHHBIN YPOBEHD J0CTYIIA K OTAEJbHBIM CBOMCTBAM 00bEKTa.
[ToaTomMy OH MOZKET OTPAaHUUUBATD, PACIIUPSATH NI U3MEHSTh 3T CBONCTBA.

[TatTepn npucnocobneney (231) omnpenensier CTPYKTYPY JJIsi COBMECTHOTO
UCTIO/Ib30BaHMs 00BEKTOB. Birase biibl COBMECTHO MCIIOJIB3YIOT 0OOBEKTHI, 110
MEHBIIIEN Mepe, TI0 ABYM TTPUUMHAM: JI7IST TOCTIKeHN 9 (heKTUBHOCTU U HETIPO-
TUBOpeunBoCTH. [IprcnocobieHerr akiieHTHPyeT BHUMaHue Ha 3(hHeKTUBHOCTH
HCTIOJIb30BAHUS MTAMATU. B TPUIOKEHNX, B KOTOPBIX yYaCTBYET OUeHh MHOTO
00BEKTOB, [IOJIKHBI CHUKATHCST HAKJIA/[HBIE PACXO/IbI Ha XpaHeH e, SHAYUTETbHOI
HKOHOMHHU MOKHO JIOOUTHCS 32 CYET PasjiesieHust 00bEKTOB BMECTO UX yOJIPO-
BaHust. Ho 00beKT MOKeT ObITh Pas3/esisieMbIM, TOJBKO €CJIN €r0 COCTOSTHUE He
3aBUCHUT OT KOHTEKCTA. Y 00bEKTOB-TIPUCTIOCOOIEHIIEB TAKO 3aBUCUMOCTHU HET.
Jliobast gonosHuTEIbHASI MH(MOPMAIIUST IEPEAAETCSI UM 110 MEPE HEOOXOIUMOCTH.
B oTcyTcTBIE COCTOSTHIS, 3aBUCSIIIETO OT KOHTEKCTA, 00BEKTBI-TIPHCIIOCOOTIEHIII
MOTYT JIETKO UCITOTH30BATHCS COBMECTHO.

Ecom matTepH npucnocobnerew gaet ciocob paboTh ¢ GOJIBIITIM YHCIOM METKUX
00beKTOB, TO naTTepH dpacag (221) moKas3bIBaeT, Kak OAMH 00BEKT MOKET IIPe/l-
CTaBJIATH IEJTY1O TTojickcTeMy. Dacag mpecTaBisieT Habop 0OBEKTOB U BBITIOTHSIET
cBOM (DYHKIIMH, IEPEHATTPABIISISE COOOIIEHMST 0OBEKTaM, KOTOPbIE OH TIPE/ICTaB-
asier. TatrepH moct (184) oraesnsier abGeTpakiinio 0ObeKTa OT €ro peau3alii,
TaK YTO UX MOXXHO U3MEHITh HE3aBUCUMO.

[TarrepH gekopatop (209) omuchiBaeT IHHAMITYECKOE T0OaBIeHE 00bEKTaM HO-
BBIX 00sI3aHHOCTEIH. DTO CTPYKTYPHBIH MATTEPH, KOTOPBII PEKYPCHBHO KOMIIOHYET
0OBEKTHI C 1EJIBI0 P3N 3apaHee HEN3BECTHOTO YMC/IA JOTTOTHUTETHHBIX
dbyuknuii. Hapumep, 00beKT-1€KOPaTOp, COAEP KA HEKOTOPBIN JIeMEHT
[0JIb30BATENBCKOTO HHTEP(dEiica, MoxkeT 100aBUTH K HeMy 0hOpMIIeHHe B BUJIE
paMKu WJIu TeHU JUGO HOBYIO (DYHKITMOHAIBHOCTD, HATPUMEDP BO3MOKHOCTD
MPOKPYTKHU W/ n3MeHeHnst Mactitada. /[Ba pasubix ohopMieHust prOaBIIsiioTcst
ITyTeM MTPOCTOTO BIOKEHUS OJTHOTO IeKOpaTopa B Apyroi. i nocTrskenns aToi
TeJTH KaK/IbliT 00beKT-1eKOPaTOp M0JIKEH COOTIOATh HHTEPGENC CBOETO KOMITO-
HEHTA 1 ePEeHaIpaBisaTh eMy coobiienus. CBou HyHKINN (CKasKeM, pHCOBaHUe
paMK{ BOKPYT KOMIIOHEHTA) IEKOPATOP MOKET BBITTOTHATD KaK /10, TaK U TTOCTe
HepeHarpasJeHis COOOIEHNSsI.

MHorue cTpyKTypHBIE TATTEPHBI B TOW WJTM WHOHM MeEpPe CBSI3aHbBI JIPYT C APYTOM.
ITH OTHOIIEHUST OOCYKIAIOTCS B KOHIIE TJIABBL.
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MATTEPH ADAPTER (AZANTEP)

B HaseaHue n knaccndurKkayma naTTepHa

ApanTtep — MaTTEPH, CTPYKTYPUPYIOTTHIT KITACChI I OOHEKTHI.

B HasHauyeHwne

ITpeo6pasyer unrepdeiic oxHOTO Kiacca B Apyroii unrepdeiic, Ha KOTOPbIil
paccYnTaHbl KIMEHTHI. AanTep 06ecrednBaeT COBMECTHYIO PaboTy KJIacCOB
C HECOBMeCTUMBIMU HHTEpdeiicamMu, KoTopasi 6e3 Hero Oblia Obl HEBO3MOJKHA.

B [pyrvie Ha3BaHuA

Wrapper (00epTKa).

B Motuauusn

MHoraa Kjaace U3 MHCTPYMEHTAIbHOI GUOJNOTEKH, CIIPOEKTUPOBAHHBII JIJIsk
MTOBTOPHOTO MCIOJIH30BAHNSA, HE y/IaeTCS NCTOJb30BATh TOJBKO TOTOMY, YTO
ero mHTepdelic He COOTBETCTBYET TOMY, KOTOPBIN HYK€H KOHKPETHOMY TIPU-
JIOKEHUIO.

PaccMoTrpuM, HaripuMmep, rpahudecKuil peakTop, 6rarogapst KOTOPOMY MOJIb-
30BaTeyiM MOTYT PUCOBATh Ha 9KpaHe rpaduyeckrie ajeMeHThl (JTMHUU, MHOTO-
YTOJBHUKH, TEKCT U T. /I.) ¥ OPTAHN30BBIBATH UX B BU/Ie KAPTUHOK U JUATPAMM.
OcHoBHOI abcTpakiueil TpaUIecKOTO peaKTopa SABJISETCsT TpaduuecKuii
00beKT, (hopMa KOTOPOTO MOKET PEJaKTUPOBATHCS TOJIb30BATEIeM U KOTOPBII
yMeeT BBINOJHATD TIPOPUCOBKY camoro cebs1. InTepdeiic rpadudecknx oObek-
TOB OTIpe/ieieH abCTPaKTHBIM KaccoM Shape. PemakTop onpeessieT moKIace
KJracca Shape /1 KaXK10r0 BUIa rpaqueCKI/IX 00BEeKTOB: LineSha pe 711 IPSIMBIX,
PolygonShape [JI1 MHOIOYT'OJIbHUKOB U T. .

Knacesr nnsa anemenTapHbIX reoMeTprdeckux huryp, HanpuMep LineShape
1 PolygonShape, peajin3yoTcs CpaBHUTEIBHO IIPOCTO, IIOCKOJIbKY 3a/I0JKEHHbIE
B HUX BO3MOKHOCTU PUCOBAHUS U PEAAKTUPOBAHUS OTPAHUYEHBI 110 CBOEH ITPUPO-
ne. Ho nojiksiace TextShape, ymeroniuii OTO6pa>KaTb " pelaKTUPOBaTh TEKCT, yiKe
3HAUUTEJBHO CJIOKHEE, TOCKOJIBKY JasKe /71T POCTEUTITUX OMePAITITH PeaKTUPO-
BaHUs TEKCTa HYKHO HETPUBUAJIbHBIM 06pasoM OOHOBJIATD 9KpaH U yIIPaBJIATh
6y(1)epaMI/I. B 10 ke BpeMsi, BO3MOIKHO, CYIIIECTBYET ysKe TOTOBAs O6ubIMoTeKa 1A
pa3pa60TKI/I MTOJTb30BATENBCKUX HHTEP(PEHCOB, KOTOPas IIPEIOCTABIISIET XOPOIIIO
npopa60TaHHbH‘/’1 KJy1acc TextView, TO3BOJISIONINI 0T06pa>KaTb 1 pelaKTUpoOBaTh
TekcT. B ugease Mbl xXoTemn OBl IIOBTOPHO UCII0JIb30BaTh TextView /1J1d peann-
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3aiuu TextShape, HO Oub/OTEKa padpabaThiBasach 6e3 ydera KJaaccoB Shape,
[09TOMY MCIIOJIb30BaTh TextView BMECTO Shape He yaacTcsl.

Tax Kakum jke 06pa3oM CyIIeCTBYIOIIIE U HE3ABIUCUMO Pa3paboTaHHbIE KJIACCHI
Bpo/ie TextView MOryT paboTaTh B IPUIOKEHUH, CIPOEKTHPOBAHHOM I10]T JIPY-
roii, HecoBMeCTUMBbIi nHTepdeiic? MoskHO ObLI0 ObI TAaK M3MEHUTH UHTEPhETic
KJyacca TextView, 9ToOBbI OH COOTBETCTBOBAM HHTEPGeEiicy Shape, HO JIsT 9TOTO
MOHA00UTCST UCXOMHBIN KO/ Bripouem, ecsin OH I0CTYTIEH, TO BPsi/L Jii OyeT
pPasyMHO M3MeHsITh TextView; OMOIMOTEKA HE JOJIKHA TPUCTIOCAOINBATHCS
K uHTepdeiicaM Kak/I0ro KOHKPETHOTO TPHUJIOKEHIS TOTBKO JIJIsl TOTO, YTOObI
pUJIOKEHUE 3apaboTalio.

BmecTo 3100 MOKHO OBLIIO OBI ONIPEIeUTh KIace TextShape Tak, 4To oH OyaeT
adanmuposams inTepdeiic TextView Kk uaTepdeiicy Shape. ITo MOKHO CeIaTh
nBymst criocobamu: (1) HacstenoBanuem uHTepdeiica ot Shape, a peajusaium ot
TextView; (2) BKJIIOUeHNEM 9K3eMILIIpa TextView B TextShape u peasmnsanueit
TextShape B kaTeropusax naTepdetica TextView. /[Ba JTaHHBIX TOAX0A COOTBET-
CTBYIOT BapHaHTaM IIaTTepHa aganTep B €ro KJIacCOBOM 1 0OBEKTHOM HITOCTACSX.
Kitacc TextShape MbI Gy/ieM Ha3bIBATh adanmepom.

DrawingEditor |—>o| Shape »| TextView
BoundingBox() GetExtent()
CreateManipulator()
Line TextShape text
BoundingBox() BoundingBox() o-(- - 1 return text->GetExtent(M
CreateManipulator() CreateManipulator() © |
1

1
..I return new TextManipuIator\|

Ha s1oit cxeme mokasan azantep o6bekTa. Buamo, Kak 3ampoc BoundingBox,
00bABICHHBIN B KJ1acce Shape, Hpeo6pasyeTCH B 3a11poc GetExtent, ompejesien-
HBIN B Ky1acce TextView. [Tockombky Kiacc TextShape agantupyer TextView
Kk mHTepdeiicy Shape, rpadudeckii peakTop MOKET BOCTIOTH30BATHCS KITACCOM
TextView, XOTS TOT U UMeET HECOBMECTUMBIH WHTePdeTic.

YacTo amanTep oTBevaet 3a GyHKIIMOHATBHOCTD, KOTOPYTO HE MOKET TTPE0CcTa-
BUTH aZlanTUpyeMbiil kiacc. Ha cxeme mokazaHo, kak afantep peaanusdyer TaKOTO
pojia 06sI3aHHOCTH. Y T0JIb30BaTE s I0JKHA OBITh BO3MOKHOCTD TI€PEMEIATh
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10001 00BEKT KJ1acca Shape B Jipyroe MecCTo, HO B Kjlacce TextView Takas ore-
paius He IIpegycMoTpeHa. TextShape MokeT 106aBUTH HEAOCTAIONIYIO (DYHKITHO-
HaJIBHOCTD, CAMOCTOSATEJIBHO PealIn30BaB oliepalnio CreateManipulator Kiacca
Shape, KOTOpas BO3BpalllaeT 9K3EMILIAP IIOAXOIAIIETO MoAKIacca Manipulator.

Manipulator — 3T0 aGCTPaKTHBII KJIACC IJIs1 0OBEKTOB, KOTOPHIE YMEIOT AaHUMH -
poBaTb Shape B OTBET Ha TaKue /IEMCTBUA MTOJIb30BATENS, KaK ITepeTacKuBaHue
urypst B ipyroe mecto. Y kJjacca Manipulator UMEOTCS TIOAKJIACCHI JIJIsT
pazanynbix uryp. Hanpumep, TextManipulator — moaksacc ajs TextShape.
Bosspariast ak3eMiuisip TextManipulator, 06beKT Kiacca TextShape 1o6aBJsier
HOBYIO (DYHKIIMOHAJIBHOCTD, KOTOPOH B KJylacce TextView HeT, a Kyaccy Shape
TpebyeTcs.

MprmeHnMoCTb
OcHoBHbBIE ycaoBuA AJiA IPUMEHEHU S ITaTTEPHA afdanTep:

B BbI XOTUTE UCII0JIb30BATH CyIHeCTBYIOHH/Iﬁ KJ1acc, HO €TO I/IHTep(bef/ch HE COO0T-
BETCTBYET BalllUM HOTpe6HOCTHM;

® TtpebyeTcsi CO3/aTh MOBTOPHO UCTIOJIB3YEMBIN KJIacC, KOTOPBIN OJKEH B3aK-
MO/IEHICTBOBATH C 3apaHee HEM3BECTHBIMU WJIN HE CBSI3AHHBIMM C HUM KJIac-
caMu, IMEIOIIMHI HECOBMECTUMbIe NHTeP(dEiChI;

B (moavko 0is adanmepa 06sekmos!) HyKHO HCIOJIb30BaTh HECKOJIBKO CYIIe-
CTBYIOIIMX IMOJKJIACCOB, HO HEMPAKTUYHO aJalTUPOBaTh UX HUHTEP(EHCHI
MyTeM TIOPOK/IEHIUST HOBBIX MOJIKJIACCOB OT KaKI0TO. B aTOM Ciyuae azarnrep
00BEKTOB MOKET MpucrnocabauBarh HHTEPMEHC X 0OIIEro POAUTETHCKOTO
KJIacca.

CTpykTypa

ApanTep KJjacca UCIOJIb3YeT MHOKECTBEHHOE HACJIeOBAHME /I afallTallul
o/lHOTO MHTEePdeiica K IPyroMy.

Request() SpecificRequest()
| | (peanusauyis)
Adapter

Request() o4 — — -I SpecificRequest() N
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Apanrep 06beKTa IIPUMEHSIET KOMIIO3UIIAIO OOBEKTOB.

Target »| Adaptee

Request() SpecificRequest()
Adapter adaptee
Request() O — — — — = -I adaptee->SpecificRequest()N

B YuacTHuKM
m Target (Shape) — ueneBoii:

* OmpefessieT 3aBUCSIN OT TIPEAMETHON 00sacTu nurepdeiic, KOTOPHIM
noab3yercs Client;

m Client (DrawingEditor) — KnueHT:

* BCTYIAeT BO B3aMMOOTHOIIEHUsI ¢ 0OBEKTAMH, YAOBJIETBOPSIONMMU WH-
y y
tepdeiicy Target;

m Adaptee (TextView) — agantupyembii:

* ompenesseT CyIeCcTBYONNM uHTepdelic, KOTOPBIN HyKIaeTcs B afianTa-
u;

m Adapter (TextShape) — aganTep:

* azjantupyet uHTepdeiic Adaptee k unrepdeiicy Target.

B OtHoweHuA

KamenTs! BBI3BIBAIOT OTIEpaIiny 9K3eMIIJIsIpa afganTtepa Adapter. B cBoto ouepensb
aJlariTep BBI3BIBAET OIEPAIlMU aJaTHPYeMOro o0bekTa uin Kjaacca Adaptee,
KOTOPBIH U BBITIOJHSIET 3a11POC.

M Pe3ynbtathl

ApanTepbl 00bEKTOB U KJIACCOB 00JIafAI0T PA3SHBIMU JOCTOUHCTBAMU U HEAO0-
craTkaMu. AjanTep Kjacca:

B ajantupyet Adaptee k Target, epernopydas JeiicTBIS KOHKPETHOMY KJaccy
Adaptee. IToaTtomy naHHbINA MaTTEPH He OyneT paboTaTh, €CJIU Mbl 3aXOTUM
O/IHOBPEMEHHO aIAlITUPOBATH KJIACC U €T0 MO/IKIACCHI;
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MO3BOJISET aanTtepy Adapter 3aMeCTUTh HEKOTOpPBIE ONEPalluy afanTupy-
eMOro kJiacca Adaptee, Tak Kak Adapter eCTb He 4TO MHOE, KaK MOKJACC
Adaptee;

BBOJIUT TOJIKO OJIMH HOBBII 00beKT. UTOOBI J0OPAThCS 0 Al TUPYEMOTO
KJIacca, He Hy»KHO HUKaKOTO JONOJHUTEIbHOTO 00paIleHts 110 yKa3aTeJIio.

Apnanrep 0ObEeKTOB:

MO3BOJISIET OJHOMY ajiantepy Adapter paboTaTh CO MHOTUM alaliTUPYEMBbI-
MU oObeKkTamu Adaptee, TO eCTh ¢ caMuM Adaptee U €ro mojkaaccamu (ecan
TaKOBbIe UMEIOTCsT). Aanrep MOKeT 100aBUTHh HOBYIO (DYHKITHOHAIBHOCTD
cpasy BCeM aflaliTUPYeMbIM 0ObEKTaM;

3aTpyAHSAET 3aMelleHne omepalnnii kiacca Adaptee. [l sToro morpebyer-
¢4 IOPOJAUTDH OT Adaptee ITOJKJIACC U 3aCTaBUTh Adapter cCblIaTbCd Ha TOT
MOJIKJIacC, a He Ha caM Adaptee.

Huzke nepeunciienbl ipyrue aclieKTbl, KOTOPbIE CJIEAYET PACCMOTPETh, IPUHUMAs
peleHye o MPUMEHEHUHU NaTTepHa ajantep:

obsem pabomuvl no adanmavuy. Arantepbl CUIBHO OTJIMIAIOTCS 110 0OBEMY
paboThI, HEOOXOAMMOM JIJIs azanTaly nHTepdeiica Adaptee k uaTepdeiicy
Target. DT0 MOKeT OBITH KaK MpoCTeiiiiee mpeobpasoBanue (Harpumep, ns-
MeHEeHHe UMEH OIeparuii), Tak 1 TMO/IepsKKa COBEPIEHHO APyroro Habopa
onepanuii. O6beM pabOTbI 3ABUCUT OT TOTO, HACKOJIBKO CHIIBHO OTINYAIOTCS
APYT OT Ipyra uHTepdENCH 11eI€BOTO 1 aalITHPYEMOTO KIACCOB;

cmennvle aoanmepol. CTeneHb MOBTOPHON HMCIOJB3YEMOCTH Kjacca TeM
BBIIIIE, YeM MEHDBIIE TIPEANOIOKEHIIT IEJIAeTCs O TeX KJaccax, KOTopbie Oy-
JyT €ro MpUMeHsSTh. BerpanBas aganrtanuio naTepdeiica B KJaacc, Bbl CHU-
MaeTe TPE/IOJI0KEHIE O TOM, YTO JAPYTHe KJIACChI JOJKHBI «BUAETh> TOT Ke
nurepdetic. Apyrnvmu caoBamu, aganTarms natepdetica mo3BoJsgeT BKITO-
YUTH Balll KJIACC B CYIIECTBYIOMINE CHCTEMBI, KOTOPBIE CIIPOEKTUPOBAHBI JIJIST
kiacca ¢ gpyrum uaTepdeiicom. B cucreme ObjectWorks\Smalltalk [Par90]
UCIIONIb3YeTCst TepMUH cuennviil adanmep (pluggable adapter) mist 0603Ha-
YeHMS KJIACCOB CO BCTPOEHHON ajantamnueil nurepdeiica.

PaccmoTpuM BukeT TreeDisplay, MO3BOJISTIONTHIT rpaduecKn 0TOOGpaKaTh
JIPEBOBUIHBIE CTPYKTYPbI. Ecau OBl 9TO OBLI CIIeTTMAJIM3UPOBAHHBIN BUIIKET,
HpeHa3HAuYeHHBIN TOJIBKO /IS OIHOTO TPUJIOKEHMS], TO MbI MOTJIN ObI 110-
Tpe6OBaTh CIeMATbHOTO nHTepdeiica 0T 06BEKTOB, KOTOPbIE OH OTOOpasKaeT
(Harrpumep, 4TOOBI BCE OHM MTPOUCXOUIN OT aOCTPAKTHOTO Kiiacca Tree). Ho
€CJIN Mbl XOTUM C/l€JIaTh €TI0 ITIOBTOPHO MCIIOJIb3yE€MbIM (HaanMep, YaCTblO
O6uGIMOTEKH TT0JIE3HBIX BU/KETOB), TO YCTAHABJINBATH TAKOE TPeOOBaAI e He-
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pasymmo. CKopee BCero, pasHbie PIIOKEHUsT OYIy T OMPEIesiTh COOCTBEHIbIE
KJIACCBI /17151 IIPE/ICTABJICHUST IPEBOBU/IHBIX CTPYKTYP, U HE CJI/LyeT 3aCTaBJIsATh
UX TI0JIb30BaThCSI UMEHHO HAITMM aOCTPAKTHBIM KJIAcCOM Tree. A y pasHBIX
CTPYKTYP ZIepeBbeB OyIyT 1 padHbie HHTEPHENCH.

Harnpumep, B uepapxuu Katajaoron /106paTbCH J10 IIOTOMKOB yZIaCTCA C IIOMO-
11bIO ollepalny GetSubdirectories, Tor/a Kak g nepapxuu HacJIe0BaHUA
COOTBETCTBYIOIIAS Ollepalis MOYKET Ha3blBaThCs GetSubclasses. HOBTOpHo
HCIIOJIb3YEeMbIi BUKET TreeDisplay HOJKEH «yMEThb» 0TOOpaskaTh HepapXun
000UX BUJIOB, JaKe eCIu y HUX pas3Hble uHTepdeticel. JpyrumMu cioBamu,
B TreeDisplay 0/ KHA OBITH BCTPOEHA BO3MOKHOCTD afanTauy uurepdei-
COB.

O crnocobax BCTpauBaHUs ajaliTallii HHTEPMERCOB B KJIACChI TOBOPUTCS
B paszesie «Peanmmzanusiy;

B ucnoaw3osanue 08ycmopoHHux adanmepos ois 0becnewenus npo3pauHocmil.
[ToTeHIMATbHbIA HEJOCTATOK aalTePOB 3aK/JII0YaeTCss B TOM, YTO OHU He-
[PO3PaYHbl A/ BCEX KAMEHTOB. AaTHPOBAHHBII 0OBEKT yike He o0magaer
nHTepdeiicom Adaptee, Tak 4TO €ro HeJIb3s UCIIOJIH30BATh TaM, rie Adaptee
ObL1 TIpUMeHuM. /leycmoponnue adanmepvi ciocoOHbI 06ECTIEYNTh TAKYO
[PO3PAauHOCTh. A KOHKPETHEe, OHU MOJIE3HbI B T€X CJIy4asiX, KOIja pasHble
KJIMEHTDI TOJI2)KHBI BU/IETH O6'beKT II0-pa3HoOMY.

PaccMoTpuM IByCTOPOHHUET ajianitep, KOTOPBI MHTErPUPYET KapKac rpa-
duueckux penakropos Unidraw [VLIO0] u 6ubanoreky s pasperieHus
orparmuyennit QOCA [HHMV92]. B o6enx cucremax ecTb KJIACCHI, SIBHO
npezcTassitoniue nepemennbie: B Unidraw 1o Statevariable,as QOCA —
ConstraintVariable. Yro06n! 3actasurh Unidraw paborath COBMECTHO
¢ QOCA, ConstraintVariable Hy>KHO alaliTUPOBATh K StateVariable. A st
toro utoObI pertiernst QOCA pacnipocrpansiincs Ha Unidraw, StateVariable
cJaeayer aanTuposBars K ConstraintVariable.

(k nepapxumm knaccos QOCA) (k nepapxuu knaccos Unidraw)
| |

ConstraintVariable | | StateVariable

ConstraintStateVariable |
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3nech MPUMEHEH IBYCTOPOHHUI afianiTep Kiacca ConstraintStatevariable,
KOTOPBIN SABJIIETCA IMOJKJIACCOM OJHOBPEeMEHHO StateVariable
u ConstraintVariable u ajantupyer oba unrepdeiica apyr K apyry. Muo-
JKECTBEHHOE HaCJIe/0BaHNe B JAHHOM CJIy4ae BIIOJIHE IIPUEMJIEMO, IIOCKOJIb-
Ky uHTepdEenchl a/[allTHPOBAHHBIX KJIACCOB CYNIECTBEHHO PA3JUUYAIOTCSI.
JIBycTOpOHHMI afanTep Kiracca COOTBETCTBYeT MHTepdeiicaM KaskI0To U3
aIANTHPYEMbIX KJIACCOB M MOKeT paboTath B J11000ii cucTeMe.

B Peanusauus

XoTs peasmnaalivig afantepa 0OBIUHO He BBI3bIBACT SanyﬂHeHHﬁ, BCeE JKe He0OXO-
AUMO YUUTBIBATD PAJL ACIIEKTOB!

B peanusayus adanmepos xaaccos 6 C++. B C++ peanusaiius aganrepa Kiac-
ca Adapter OTKpPBITO HacjaexyeT OT Kaacca Target u 3akpbITO — OT Adaptee.
Takum o6pasom, Adapter 10sKeH OBITH OATUIIOM Target, HO He Adaptee;

B cmennvie adanmepwvl. PaccMoTpuM Tpu criocoba peannsanuy CMEHHbIX alarl-
TEPOB /14 OITMCAHHOTO BbIlIe BU/sKeTa TreeDisplay, KOTOPbIN MOXKET aBTO-
MaTH4ecKu 0ToOpakaTh HepapXudecKue CTPYKTYPhI.

[Tepsbrii mar, OOLUIUI [JIs BCEX TPeX peau3alliii, — IMOUCK «Y3KOT0» HMH-
Tepdeiica 174 Adaptee, TO eCTb HAMMEHBIIIETO TTOIMHOKECTBA OTIEPAIHii,
TTO3BOJIAIONIETO BBITTOTHUTD a/IAIITAITHIO. <Y 3K1i» nHTepdeiic, CoCTOANNN
BCETO U3 TIapbl UTEPAINii, Jierde aalTUPOBaTh, ueM NHTePdelic U3 HECKOJIb-
KHX JIeCSTKOB orepanuii. /[t TreeDisplay ajanTtaiiuy MOJIEKUT JTr00as
nepapxudeckast CTpyKrypa. Munnmaibublii unrepdeiic Mor Obl BKIIOYATh
BCETO J[BE OIEpAINN: O/[HA OTIpe/essaeT rpadiecKkoe MpecTaBaeHNe y3JIa
B MePapXUUECKOU CTPYKTYpE, IpyTas — AOCTYI K TOTOMKaM y3JIa.

«Y3kuit» maTepdeiic MPUBOAUT K TPEM MOAXOIAM K PeaTu3aluu:

s ucnoavizosanue abcmpaxmuoix onepayui. OmupeneanM B Kjaacce
TreeDisplay abcTpakTHBIE ONE€PAIUU, KOTOPbIE COOTBETCTBYIOT «y3KO-
My» unrepdeiicy kiacca Adaptee. [logkiacchl J0JKHBI Pean30BbIBATH
5T abCTPaKTHBIE OTIEPAIIUU U Al THPOBATh HEPAPXUUECKU CTPYKTY-
pupoBaHHbIH 00beKT. Hammpumep, moakaace DirectoryTreeDisplay mpu
ux peanusanuu OyaeT OCYHMIECTBIATh TOCTYH K CTPYKTYpe KaTaJIoroB
GaiyoBoi cCuCTEMBI.

DirectoryTreeDisplay ClelaaM3upyeT y3Kuil mutepdeiic Takum 06pasom,
4TO0OBI OH MOT OTOOPAKATH CTPYKTYPY KaTaJIOr0B, COCTABJIECHHYIO U3 0O BEKTOB
FileSystemEntity;
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TreeDisplay (Client, Target)

GetChildren(Node)

CreateGraphicNode(Node) GetChildren(n) N~
Display() Jns kaxporo noTomka {

BuildTree(Node n) O- — — 4 — — - AddGraphicNode(CreateGraphicNode(child))

BuildTree(child)
}

DirectoryTreeDisplay (Adapter)

GetChildren(Node)
CreateGraphicNode(Node)

—>0| FileSystemEntity (Adaptee)

* ucnoawzosanue 0bvexmos-denezamos. Ipu Takom 1oaxojie TreeDisplay
nepeajpecyeT 3alpochl Ha JOCTYI K HEPAPXUUECKON CTPYKTYpe 00beK-
Ty-zmeJieraty. TreeDisplay MOKeT PeaTU30BbIBATh PA3JIUIHbIE CTPATETUN
aJlanTalliy, TTOJICTABJIASI PA3HBIX /1€JIeTaTOB.

Hampumep, nipenosio:xum, 4To CyIlecTByeT Kjiacc DirectoryBrowser, Ko-
TOPBIN MCIOJIb3yeT TreeDisplay. DirectoryBrowser MOXKeT OBITh jiejiera-
TOM JIJIs afianTaiuu TreeDisplay K H€PapXUYeCKOil CTPYKTYpe KaTajloroB.
B auHaMuyecku THIM3UPOBaHHbIX si3biKax Bpoze Smalltalk nau Objective C
Takoi 1moaxo | Tpedyer uHTepdeiica 1t perucTpaly Jejerata B agamnrepe.
Torna TreeDisplay NpoCTO mepeajipecyer 3ammpockl aesueraty. B cucreme
NEXTSTEP [Add94] aT0T moax0/1 akTHBHO UCIIOIB3YETCS IS YMEHbIIEHMS
YA TIOKTACCOB.

TreeAccessorDelegate (Target)

GetChildren( TreeDisplay, Node)
CreateGraphicNode( TreeDisplay, Node)

delegate

Y

TreeDisplay (Client)

SetDelegate(Delegate)

Display()

BuildTree(Noden) o
|
1
1

A

DirectoryBrowser (Adapter)

GetChildren(TreeDisplay, Node)
CreateGraphicNode(TreeDisplay, Node
delegate->GetChildren(this, n) = Crentoria ( play. Node)
Jna kaxaoro notomka { DeleteFile()
AddGraphicNode(
delete->CreateGraphicNode(this, child)
)
BuildTree(child)
} FileSystemEntity (Adaptee)
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B cTatidyecky THIIM3UPOBAHHbIX si3bIKax Bpojie C++ TpebyeTcst siBHO ompe/ie-
Jath uaTepdeiic 1 generara. Crierduposath Takoi HHTEPdeic MOXKHO,
MOMECTUB «y3KUil» nHTEpdeiic, KOTOPbIH HeOOXoANM KiIaccy TreeDisplay,
B abcTpakTHBIT Kiaace TreeAccessorDelegate. [Tocie 3TOr0 BO3MOKHO
106aBUTH ATOT UHTEPdENC K BBIOPAHHOMY JIeJIeTaTy — B JaHHOM CJydae
DirectoryBrowser — ¢ TIOMOIIbIO HacenoBanus. Ecin y DirectoryBrowser
el1e HeT CYIIeCTBYIONIErO POAUTEILCKOIO KIacca, TO UCIOIb3YEeTC OIUHOYHOEe
HAaCJIe/IOBaHIE, €CJIH €CTh — MHOKecTBeHHOE. [10/106H0€ cMeTiBane KIaccoB
mpoiiie, yeM 106aBJIeHIe HOBOTO TTOKIacca TreeDisplay U peasn3aiiust ero
oTlepanuii o OTAeJbHOCTH;

* napamempusosannvie adanmepwvr. O6praro B Smalltalk must mommepskku
CMEHHbIX a[alTEPOB MapaMeTPU3YIOT aallTeP OAHUM MU HECKOJbKUMHU
6mokamu. Koncerpykims 6J10Ka TOAIepKUBaeT afanTainio 6e3 ImoposKie-
HUST TIOKIACCOB. BIIOK MOXKET afanTrpoBaTh 3ampoc, a afjaliTep MOKET
XPaHUTH OJIOK JIJIsI KasKI0TO OT/IEJBHOTO 3aipoca. B Halmem mpumepe sTo
O3HavaeT, uTo TreeDisplay XpaHUT OJMH OJIOK JIJIst TPeoOPasOBaHUsT y3Jia
B GraphicNode, a Apyroil — 7151 J0CTyTa K TOTOMKAM Y3J1a.

Hamnpumep, uroObl co3naTh Kiiacc TreeDisplay jjist 0TOOpasKEHUsS MepapXuu
KaTaJIOTOB, MBI ITUATIIEM:

directoryDisplay :=
(TreeDisplay on: treeRoot)
getChildrenBlock:
[:node | node getSubdirectories]
createGraphicNodeBlock:
[:node | node createGraphicNode].

Ecain unTepdeiic aganrainum BCTpauBaeTCst B KJIACC, TO 3TOT CHOCO0 JaeT
YIOGHYIO QJIbTEPHATUBY MOJIKIACCAM.

M Mpumep Kopga

[TpuBenemM KpaTKuil 0630p peausalnuy aJanTepos Kiacca U 00beKTa A/ Ipu-
Mepa, 06CyKIaBIIErocs B pasjesie « MoTUBaIs», IPU TOM HaAuHEM C KJIaCCOB
Shape u TextView:

class Shape {
public:
Shape();
virtual void BoundingBox(
Point& bottomLeft, Point& topRight
) const;
virtual Manipulator* CreateManipulator() const;
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s

class TextView {
public:
TextView();
void GetOrigin(Coord& x, Coord& y) const;
void GetExtent(Coord& width, Coord& height) const;
virtual bool IsEmpty() const;

s

Knacc Shape mpeamomaraer, 4To OrpaHUYUBAIONUN PUTYPY TTPIMOYTOIb-
HUK OTIpeIesIIeTCsT ABYMS MIPOTUBOIIONOKHBIME yriamu. HampoTus, B kacce
TextView OH ompeesisieTcss Ha4aJbHOU TOYKOM, BBICOTOM W IUpUHON. B Kiacce
Shape orpejiesieHa Takzke orepaiiysi CreateManipulator /ist co3anust 0GbeKTa-
MaHWUTYIATOpa KJIacca Manipulator, KOTOPHIH 3HAET, KAK aHUMUPOBATh (PUTYPY
B OTBET Ha JelicTBUs HoJIb30BaTesa!. B TextView 9KBUBaI€HTHOI OIIEPALIAN HET.
Knacc TextShape sBisercs ajanTepoM MeXKIy IBYyMs 3TUMU UHTepdelicaMu.

g apantarun naTEpdelica amantep Kiracca UCHOJb3yeT MHOKECTBEHHOE Ha-
ciepoBanue. [IpuHIUIT ajanTepa Kiacca COCTOUT B HacJeoBaHuN nnrepdeiica
110 OJ{HOM BETBU U peajusaiuu — 110 Apyroii. B C++ unrepdeiic 06braHo HacIe-
JYETCST OTKPBITO, & Peayusaliis — 3akpbiTo. Mbl Oy/1eM MPHUAEPKUBATHCS HTOTO
COIJIAllleHUd IIPU OolIpeesieHnu ajairepa TextShape:

class TextShape : public Shape, private TextView {
public:
TextShape();

virtual void BoundingBox(
Point& bottomLeft, Point& topRight
) const;
virtual bool IsEmpty() const;
virtual Manipulator* CreateManipulator() const;

¥
Onepaius BoundingBox 1mpeobpasyer unrtepdeiic TextView k unrepdeiicy Shape:

void TextShape::BoundingBox (

Point& bottomLeft, Point& topRight
) const {

Coord bottom, left, width, height;

GetOrigin(bottom, left);
GetExtent(width, height);

! CreateManipulator — npumep GabpuaHOro MeTO/IA.
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bottomLeft = Point(bottom, left);
topRight = Point(bottom + height, left + width);

Onepanust IsEmpty I€MOHCTPUPYET TIPSIMYIO MIEPeaapecaIiio 3apocoB, OOIINX
JU1I 000UX KJIACCOB:

bool TextShape::Iskmpty () const {
return TextView::IsEmpty();

Haxomner, onepaius CreateManipulator (oTCyTCTBYIOIIAs B Kiacce TextView)
Gyzer omnpezesena ¢ HyJs. IIpeamnonoxum, kiace TextManipulator, KOTOPBIil
MOJIIEPKUBACT MAHUTIYJIATINY ¢ TextShape, y:ke peaqn30BaH:

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator(this);

Ananrep 06bEKTOB IPUMEHSIET KOMIIO3UIUIO 0ObEKTOB /11 00beUHEHH KIacC-
coB ¢ pasubivu uHTepdeiicamu. [Ipu takom pelnennn aganrep TextShape cozep-
JKHUT yKasaTeJb Ha TextView:

class TextShape : public Shape {
public:
TextShape(TextView*);

virtual void BoundingBox(
Point& bottomLeft, Point& topRight
) const;
virtual bool IsEmpty() const;
virtual Manipulator* CreateManipulator() const;
private:
TextView* _text;

1

OO06bekT TextShape [0JsKeH MHUIIMAJN3UPOBATH yKa3aTeJb Ha 9K3eMILISIP
TextView. /lemaeTcst aTo B KOHCTpyKTOpe. Kpome TOTO, OH JI0JI;KEH BBI3bIBATH
oneparuu 00beKkTa TextView BCSKHIT pa3, KaK BBI3BIBAIOTCS €T0 COOCTBEHHDIE OTIe-
paiuu. B aToM nipumepe npeimosiaraeTest, 4To KJIMEHT Co3/1aeT 0ObeKT TextView
U 1Iepejlaer ero KOHCTPYKTOPY KJacca TextShape:

TextShape: :TextShape (TextView* t) {
_text = t;
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void TextShape::BoundingBox (

Point& bottomLeft, Point& topRight
) const {

Coord bottom, left, width, height;

_text->GetOrigin(bottom, left);
_text->GetExtent(width, height);

bottomLeft = Point(bottom, left);
topRight = Point(bottom + height, left + width);

bool TextShape::IsEmpty () const {
return _text->IsEmpty();

Peanuszaius CreateManipulator He 3aBHCUT OT BepCUU ajlaniTepa KJjacca, mo-
CKOJIBKY peasn30BaHa ¢ HYJISI U He UCIOJb3yeT MOBTOPHO HUKAKON (hyHKITHO-
HaJbHOCTH TextView:

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator(this);

CpaBHIM 9TOT KOJI ¢ KOJIOM aiarrepa kiaacca. /lyist Harnmcanust ajanrepa o0bekTa
HY’KHO TIOTPATUTD 4y Th OOJIBIIE YCUIIUI, HO 3aTO OH OKa3bIBAETCST H0JIee THOKIM.
Hanpumep, BapuanT agantepa oobekta TextShape Oyaer npekpacHo paboraTh
U ¢ moakaaccaMu TextView: KIMEHT MIPOCTO MEPEJAeT dK3EMILISAP MOAKIacca
TextView KOHCTPYKTOPY TextShape.

M3BECTHHel1pMMeHeHMﬂ

[Tpumep, mpuBeseHubIil B pasjesne «MoTuBaiusi», 3aMMCTBOBaH U3 rpacduye-
ckoro npuioxenus ET++Draw, ocnoBannoro na kapkace ET++ [WGMSS].
ET++Draw nosropno ucnosab3yer kjaaccbl ET++ 11 pelakTHpoBaHus TEKCTA,
[IPUMEHSIS JIJIST aJlanTaluy Kiaacc TextShape.

B 6ubsmoreke InterViews 2.6 onpesenien abecTpakTHbII Kiiace Interactor s
TAaKUX 3JIEMEHTOB I10JIb30BATEILCKOTO UHTEP(eiica, KaK 1M0JI0Chl ITPOKPYTKH,
kuomnku 1 MeHio [ VL88]. EcTb Takske abCTpaKTHBIN Kiiacc Graphic Jist CTPYKTY-
PUPOBAHHBIX TPahUUeCKUX 00EKTOB: IPSIMbIX, OKPY;KHOCTEI, MHOTOYTOJIbHUKOB
u crnaiiioB. U Interactor, 1 Graphic uMeroT rpaduyeckoe mpeacTaBaeHne, HO
y HUX pa3Hble nHTepdeiich u peaymsanun (00X POAUTENBCKIX KJIACCOB HET),
a 3HAYUT, OHU HECOBMECTUMBI: HEJIb3sI HETIOCPE/ICTBEHHO BJIOKUTDH CTPYKTYPH-
pOBaHHbI TpahuuecKuii 00bEKT, CKasKeM, B IUATOTOBOE OKHO.
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Bmecro aroro InterViews 2.6 onpezenser aganrep o6beKToB GraphicBlock —
nojikace Interactor, KOTOPBIM COAEPIKUT 9K3eMILIAP Graphic. GraphicBlock
amanTupyet untepdetic kiracca Graphic k uatepdeticy Interactor, T03BoOJIET
oTobpaskaTh, IPOKPYUYUBATh M M3MEHSITh MaciiTab sK3eMIUIsipa Graphic BHYTpH
CTPYKTYPBHI Kjacca Interactor.

CMeHnHblIe aanrepbl MIMPOKO puMeHsitoTest B cucteme ObjectWorks\Smalltalk
[Par90]. B crangapraom Smalltalk onpesesien kimacc ValueModel st ipejicTas-
JIEHUTH, KOTOPbIe 0TOOPAKAIOT eIMHCTBEHHOE 3HaYeHune. [[yist oOpatieHus K 3Hade-
HUTO ValueModel ompenensietr mHTepdeiic value, value:. ITU METOIBI IBJISTIOTCS
abCTpaKTHBIMU. ABTOPBI IPUJIOKEHUIT 00pAIaloTCs K 3HAYEHUTO 10 MMeHH, GoJiee
COOTBETCTBYIOIEMY TIPeIMETHOI obsacTh (Hanpumep, width width:), HO OHU
He 00s13aHbI TOPOsKAATh OT ValueModel MOAKJIACCHI Ui a/IAlITAlliU TAKMX 3aBH-
CATUX OT TPUJIOKEHNS MMEH K nHTepdeticy ValueModel.

Bwmecto storo Object Works\Smalltalk sximouaer nmoakiace ValueModel ¢ uMerem
PluggableAdaptor. OObEKT 9TOTO KJIacca aflalTUPYeT APYTrie 00beKThl K MHTEP-
deiicy ValueModel (value, value:). Ero MosKHO mapaMeTpusoBaTh GJIOKAMU st
MIOJIyYeHUSI U YCTAHOBKM HY’KHOTO 3HaueHusi. BHyTpu PluggableAdaptor atu
GJIOKHU MCTIOJIB3YIOTCS [Ist peausanuu narepgdeiica value, value:. TOT Krace
MTO3BOJIIET TaKyKe TIepelaBaTh UMeHa ceJleKTOpoB (HampuMep, width, width:)
HEMOCPEACTBEHHO /IS yI0OCTBAa CHHTAKCKCa. Takue celleKTopbl MpeodpasyoTest
B COOTBETCTBYOIIME OJIOKU aBTOMATHYECKH.

ValueModel

value:
value

adaptee PluggableAdaptor

value:
value O ————-|—- - -|“getBIock value: adapteew

getBlock
setBlock

Emte omun nmpumep uz ObjectWorks\Smalltalk — ato kmacc TableAdaptor. On
MOJKET aalTUPOBATh OCAEI0BATEIBHOCT 0OBEKTOB K TaOJNIHOMY MPe/-
craBieHuio. B tabauie otoGpaskaercs 1o ogHoMy 00beKTy B ctpoke. KineHt
napamerpusyer TableAdaptor MHOKECTBOM COOOIIEHHH, KOTOPBIE UCIIOJIB3YIOTCS
TabuIeil ISt ToJyYeHust OT 00bEKTa 3HAUECHST B KOJTOHKAX.



184 MmaBa 4. CTpyKTypHble naTTepHsbl

B nexoropsix kiraccax 6ubmorexu NeX T AppKit [Add94 ] ucnosbayrorest 06b-
€KTbI-JIeJIETaThl JIJIsI peasin3aiiun nHTepdeiica aganranun. B kauecTBe nnpumepa
MOKHO npusectu kiaacc NXBrowser, KoTopblil criocober oToOpakarh mepap-
XMYeCKHe CIIMCKU AaHHbIX. NXBrowser mosb3yercss 06beKTOM-IeIeraToM JIJIst
oOpalleHnii 1 aanTaiy JaHHbIX.

[Tpunymannas Ckorrom Meiiepom (Scott Meyer) KOHCTpYKIUS «Opak 1o pac-
gety» (Marriage of Convenience) [ Mey88] 210 pa3sHOBUIHOCTD ajianrepa Kiacca.
Metiep onncpiBaeT, Kak Kiracc FixedStack afanTupyeT peajnsariuio Kiaacca Array
K nHTepdeiicy kmacca Stack. PesyibraT npezcrasisieT coboii CTeK, CoepsKaluii
(pukcpoBaHHOE YMCJIO HITEMEHTOB.

PO,D,CTBeHH blé NaTTepPHbl

CtpykTypa mattepaa moct (184) anamornyHa CTPyKType agantepa, HO y MOCTa
nHoe HazHauyeHune. OH oTessteT nHTepdEic OT peaynsaIum, YT00bI TO 1 IPYyToe
MOKHO OBLIIO U3MEHATH He3aBUCUMO. AAanTep JkKe IIPU3BaH K3MEeHUTh nHTepdeiic
cyuecmeyouezo 00bEKTa.

[Tarrepn pekopatop (209) pacmupsier GyHKIIMOHAIBHOCTh OOBEKTA, U3MEHSIST
ero unTepdeiic. Takum 06pazom, gekopatop GoJiee IIPO3paveH /st IPUITIOKEHUS,
yeM agantep. Kak cienictue, fekopatop MO/IEP;KUBAET PEKYyPCUBHYIO KOMIIO3H-
IIUI0, UTO JIJIST <YUCTBIX» afanTepoB HEBO3MOKHO.

3amectutens (246) onpeesisieT MpeACTaBUTE s WA CYPPOTaT IPYyroro 00beKTa,
HO He U3MeHIET ero mHTepdeiic.

[ATTEPH BRIDGE (MOCT)

Ha3BaHue v knaccudurkauma naTrepHa

MocT — maTTepH, CTPYKTYPHUPYIOIIUI 00hEKTHI.

Ha3HaueHue

OTlIeJII/ITb a6CTpaKHI/IIO OT €€ peaJsin3alinm Tak, 4TOOBI TO U APpyroe MOKHO OBLIO
MN3MCHATDb HE3aBUCHUMO.

Hpyrve Ha3BaHuA

Handle/Body (omucaresib/Temno).
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B MotuBauus

Ecmi HekoTopast abeTpakiiyst MOKET UMETh HECKOJIbKO BO3MOKHBIX Pealnu3aliuii,
TO 0OBIYHO IIPUMEHSIIOT HacIeoBanne. AGCTPaKTHBIN KJIace OIpeaeisieT HHTep-
(eiic abcTpakium, a ero KOHKPETHBIE TOAKIACCH TI0-Pa3HOMY PeaM3yIOT €ro.
Ho Taxoli moaxon He Bcerna obanaet 10CTaTouyHol TnokocThio. HaciegoBanue
’KECTKO IIPUBA3bIBACT Pean3aliio K aOCTPAKIIUMI, YTO 3aTPYAHIET HE3aBUCUMYIO
MoarUKAINIO, PaCIIiPeHre U IOBTOPHOE UCIIOJIb30BaHKMe aOCTPAKIUU U ee
peaTn3aInu.

PaccMOTpUM peasim3aliiio mepeHoCuMON abCTPaKIini OKHA B GUOIOTEKE /TSt
pa3paboTKH MOJIb30BaTEIbCKUX HHTEPdelicoB. HammcaHHbie ¢ ee TTOMOIIBIO PH-
JIOKEHUSI I0OJKHBI paboTaTh B pasHbIX cpeax, Hanpumep noga X Window System
u Presentation Manager (PM) ot kommanuu IBM. C momotibio Hacjie0BaHus
MOZKHO OBLITO GBI OMPEAETUTh aOCTPAKTHBIN Kiace Window ¥ €ro MOIKJIACChI
XWindow m PMWindow, peanmusyiommue nHTepdelic OKHA I Pa3HbIX TIaTHOPM.
Ho y takoro pernienusi ecTb /1Ba HEJJOCTATKA:

B aGceTpakiuio Window Hey0OHO pacIIipsTh A/ HOBBIX BUIOB OKOH MU HO-
BbIX miaatdopm. Ilpeacrasbre cebe nmogknace IconWindow, KOTOPBIi CrieIu-
AJIN3UPYyET a6CTpaKHI/IIO OKHa JJIs1 IIMKTOIpaMM. Y16l nojaep:Karb IUK-
TOI'paMMbI Ha O6eI/IX HJIaT(bOpMaX, HaM IIpUAETCA peajin30BaTb /IBa HOBbBIX
rnmojkaacca XIconWwindow 1 PMIconWindow. BoJtee Toro, 1Mo /iBa moakiaacca He-
00X0AMMO OIPEENATh IS Kaxc0020 BUIA OKOH. A JUUIS TOJJEPAKKU TPeThei
mI1aTGOPMBI TIPUIETCS OMPENEITh IJIsI BCEX BUIOB OKOH HOBBIH TOKIACC
Window;

| Window | | Window |
A =

|XWindow| | PMWindowl | XWindow | | PMWindowl | IconWindow |

| XiconWindow | |PMIconWindow|

B KJIUEHTCKUN KO/ CTAaHOBUTCS TIaTdhopMeHHO3aBUCHMBIM. [Ipu cozmanmu
OKHa KJIMEHT CO3/IaeT 9K3EeMILISAP KOHKPETHOTO KJjacca, UMEIONEro BIOJI-
He onpejiesieHHy 0 peasiusaiio. Harpumep, cosmaBasi 00beKT XWindow, Mbl
IPUBS3bIBAEM aOCTPAKIIMIO OKHA K ee peanusanuu g cucrembl X Window;
CJIeIOBATENBHO, KOJ KIMEHTA CTAaHOBUTCS OPUEHTUPOBAHHBIM MMEHHO Ha
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3Ty OKOHHYIO cucTeMy. B ¢BOI0 ouepenb, 3TO YCIOKHSIET MePEHOC KINEHTA
Ha pyTHe IaT(GOPMBI.

KimeHTh! 10 KHBI IMETH BO3MOJKHOCTD CO3/[aBaTh OKHO Oe3 MPUBSI3KU K KOH-
KpeTHOU peanmm3anuu. ToIbKO caMa peaansalis OKHA A0JDKHA 3aBUCETb OT
mrathopMbl, Ha KOTOPOil pabotaer npuioxerue. [109TOMy B KIMEHTCKOM
KO/Ie 9K3EMILISIPbI OKOH JIOJIKHBI CO3/IaBaThCs1 G€3 YIOMUHAHNST KOHKPETHBIX
IaTHOPM.

[TarrepH MOCT peliaeT Bee 9TH MPOOAeMbL: abCTPaKIMA OKHA U ee Pean3alus
MTOMEIATOTCS B Pa3eabHbIe HEPapXUN KIaccoB. TakimM 0Opa3oM, CyIeCTBYeT
ofiHa nepapxus 1711 nHTepdeiicoB 0KoH (Window, IconWindow, TransientWindow)
u pyras (¢ kopueM WindowImp) — /71t r1aThOPMEHHO3aBUCUMBIX Pean3aliuil.
Tax, moakmacce XWindowImp mpeocrasiiser peaausanuio s cucteMbl X Window
System.

MocTt
im
Window <>I B | Windowlmp
DrawText() DevDrawText()
DrawRect() ©- = =|=1 DevDrawlLine()
1
1
:
1
1 | imp->DevDrawLine() N
: imp->DevDrawLine()
~ "l imp->DevDrawLine()
imp->DevDrawLine()
IconWindow TransientWindow XWindowlmp PMWindowlmp
DrawBorder() ¢ DrawCloseBox() @ DevDrawText() 0 1 - -+ | DevDrawLine()
T : DevDrawlLine() ¢ 1 | DevDrawText()
1
DrawRect() N\ : : :
rawRec . -
DrawText() | DrawRect() k‘ | XDralene()\Al XDrawStrlng()\A'

Bce oneparnuu nojakiaccoB Window peayin3oBaHbl B KATETOPHsX abCTPAKTHBIX
onepanuit u3 naTepdeiica WindowImp. D10 oT/A€EsA€T aOCTPAKIINIO OKHA OT
Pa3JIUYHBIX ee TIaThOPMEHHO-3aBUCUMBIX peanu3aiuii. OTHOIIEHNEe MEKIY
KsaccaMu Window 1 WindowImp Mbl Oy/1eM Ha3bIBaTh MOCMOM, TOCKOJIbKY MEKILY
abcTpaxieil U peajnsalyieil CTPOUTCS MOCT, 1 OHU MOTYT U3MEHSIThCS He3a-
BUCHMO.
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M lMprymeHUMOCTb

OcHoBHbIE YCJIOBUA [JIA IIPUMEHEHUWA ITaTTEPHA MOCT:

mpebyemcs. usbencamv noCMOAHHOU NPUBSIKU AOCMPAKUUU K PeatU3auuiL.
Tak, Harpumep, GbIBAET, KOT/Ia Peai3alus T0JKHA BHIOUPATHCSA BO BPeMsi
BBITIOJIHEHUS TTPOTPAMMBI;

u abcmpaxyuu, u pearusauuy 00INCHbL PACUUPAMbCS HOBLIMU NOOKIACCAMIU.
B TakoMm ciydae maTTepH MOCT 03BOJIsieT KOMOMHUPOBATH pasHble abCTpakK-
MU U PeaTU3aIUK U U3MEHSITh UX HE3aBUCUMO;

USMENHEHUS 6 pealusauiu a6cmpamguu He 00NICHbL ompa;icamvcs Ha Kiuen-
max, TO eCTb KJIMEHTCKUI KO/l HE JOJIKEH ITIEPEKOMITNJINPOBATBCA]

(monvko ons C++) mpebyemcs noIHOCMBIO CKPbIMb 0M KAUCHNOE PEANU3a-
yuro abcmpakyuu. B C++ mpencraBienne Kiacca BUANMO Y€Pe3 €ro HHTep-
detic;

YUCII0 KILACCO8 CIMPEMUMENLHO PA3PACMAEmcsl, KaK Ha TIEPBON JiuarpaMMe 13
pazziesia «MortuBaiysi>. ITO NPU3HAK TOTO, YTO MEPAPXUIO CJAELYeT Pasjie-
JIUTh Ha JBe yacTu. /[y Takux nepapxwuii kiracco Pam6o (Rumbaugh) wc-
MOJIb3YeT TEPMUH «BJIOKeHHBIE 00001eHus» [ RBP+91];

peanusayust 0INCHA COBMECTNHO UCNONBI0BAMBCSL HECKOILKUMU 00beKMamu
(marmpumep, Ha Gasze MOACYETA CCBHITOK ), 1 ATOT (DAKT TOJIKEH OBITH CKPBIT OT
kauenta. IIpocroii mpumep — ato paszpaboranubiii xeitmcom Kommenom
kiacce String [Cop92], B KoTOpoM pasHbie 00bEKTbI MOIYT Pa3AeIsaTh OLHO
U TO JKe TpeJIcTaBleHre CTpoku (StringRep).

B CrpykTypa

im
Abstraction O P > Implementor

Operation() o Operationlmp()
1
L

-I imp->0perationlmp();\|
I

RefinedAbstraction | ConcretelmplementorA ConcretelmplementorB

Operationimp() Operationimp()




188 MmaBa 4. CTpyKTypHble NaTTepHbl

B YuyacTHUKM
m Abstraction (Window) — a6cTpakums:
* omnpesessieT uaTepdeiic abecTpakiuy;
* XpaHWT CCBHUIKY Ha 0OBeKT Tra Implementor;
m RefinedAbstraction (IconWindow) — yTouHeHHas abcTpakuums:
* pacmmpsier wHTepdeiic, onpeaeeHHbIN abcTpakiineil Abstraction;
® Implementor (WindowImp) — peanu3satop:

* ompesessier uHTepdeiic s kaacco peasnusary. OH He 00s13aH TOYHO
COOTBETCTBOBaTh MHTEP(Deicy Kiacca Abstraction. Ha camom zese oba
uHTepdeiica MOryT GbITh COBEpIIeHHO pa3indHbl. OObIYHO MHTEPhEIiC
KJjacca Implementor MpeaOCTABISAET TOTHKO MPUMUTUBHBIE OTTEPAITIH,
a Kjracc Abstraction ompesensier onepaiuu 0oJiee BBICOKOTO YPOBHS,
OCHOBaHHbIE HA ITUX IPUMUTUBAX;

m  ConcreteImplementor (XwindowImp, PMWindowImp) — KOHKPETHbIN peannsarop:

* peanusyeT nuTepdeiic kracca Implementor u OTpesiesisieT ero KOHKPETHYIO
peannsanuio.

B OtHolweHuA

OO6bekT Abstraction mepeHamnpasJ/sieT 3alpoChl KJIUEHTa CBOEMY 00BEKTY
Implementor.

B Pe3ynbrathl

PCSyJIbTaTbI IIpUMEHEHU IIaTTEPHA MOCT:

B omoenenue pearusayuu om unmepgeiica. Peamusanust 6OJIbINE HE UMEET T10-
CTOSTHHON NpUBsI3KKM K uHTepdeiicy. Peamusarmst aGCcTpakiuy MOKET Ha-
CTpamBaThCsl BO BpeMst BbIloJHeHUsT. OODbEKT MOXKeET [aske AMHAMUYECKU
U3MEHSTH CBOIO PEATU3AIIHIO.

Pasnenenne xmaccoB Abstraction n Implementor ycTpaHsieT TakKe 3aBUCUMO-
CTH OT PeaJIN3aInH, yCTAHABINBAEMbIE Ha 9Tarle KOMIUISII. YToObI NU3MEHHUTD
KJIACC peajin3aliny, He 00s3aTeIbHO ePEKOMITIINPOBATE Kiace Abstraction
U €70 KJIUEHTOB. ITO CBOMCTBO 0COOEHHO BaKHO, €CJIH HEOOXOIMMO 00eCTIeYnTh
JIBONYHYIO COBMECTUMOCTD MESK/LY PA3HBIMU BEPCUSIMU OMOIMOTEKH KIACCOB.

Kpowme Toro, takoe paszesenue obserdaer pasbueHne CUCTeMbl Ha CJI0U U TEM
CaMbIM MTO3BOJISIET YJIYUIITUTD €€ CTPYKTYPY. BICOKOYpOBHEBbBIE YaCTU CUCTe-
MBI TOJIKHBI 3HATH TOJIBKO O KjIaccax Abstraction u Implementor;
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B nosviwenue cmenenu pacwupsemocmu. Vepapxum kiaccoB Abstraction
u Implementor MOTYT PacCHIUPATHCS HE3aBUCUMO;

B coxpuimue demanet peaiusayuu om Kauenmos. KimeHToB MOKHO U30JUPO-
BaTh OT TaKKMX MOAPOOHOCTEH pean3aiui, Kak COBMECTHOE UCIIOJIb30BaHIE
00BEeKTOB Kitacca Implementor W COMYTCTBYIOIIETO MeXaHU3Ma IMOJCYETA
CCBIJIOK.

M Peanusauus

Ecnu Bor HaMepeBaeTeCh IPUMEHUTD ITaTTEPH MOCT, TO HOﬂyMaﬁTe O TaKUX aCIIEK-
TaX peajiun3alnmn:

B moavko odun kaacc Implementor. B curyanusix, Koria eCTb TOJIbKO OJ[HA Pea-
JIM3aLMsl, CO34aBaTh aOCTPAKTHLII Kaace Implementor HEOOSA3aTENIbHO. DTO
BBIPOK/JICHHBIN CJIy4all MarTepHa MOCT — Mexay KJaccamu Abstraction
u Implementor cyliecTByeT B3aUMHO OJHO3HAYHOE COOTBeTCTBHE. Tem He
MeHee pasjieJieHHe BCe JKe IM0JIe3HO, eC/Ii M3MEHEHHe peans3aliun Kjacca
He J0JIKHO OTPasKaThCs Ha CYLIECTBYIONUX KAUEHTaX (J0JKHO ObITH 10CTa-
TOYHO 3aHOBO CKOMIIOHOBATbh IIPOTPAMMY, He TIePEKOMITUIUPYS KITUEHTCKUI
KOJI).

Jlnst oncanus takoro paszesenust Kaposan (Carolan) [Car89] ynorpebis-
eT coueTaHme <«4demupckuii kot». B C++ unrepdeiic kmacca Implementor
MOJKHO OTPE/IEJIUTh B 3aKPBITOM 3ar0JI0BOUYHOM (haiiie, KOTOPBI He Tiepe-
JlaeTcs KIMeHTaM. DTO TTO3BOJIIET MTOJTHOCTHIO CKPBITh PEATU3ANNI0 KIacca
OT KJIMEHTOB;

B cosdanue npasunviozo obsexma Implementor. Kax, Koraa u rie IpUHUMAETCST
pereHre 0 TOM, 9K3eMIJIAP KaKOTo M3 KiIaccoB Implementor ciemyeT cO3-
JIaTh, €CJIN TAKUX KJIACCOB HECKOTBKO?

Ecau kmacc Abstraction pacroJiaraet moJHol nHMopMaImei 000 Bcex
KJaccax ConcreteImplementor, TO OH MOXET CO3/IaTh OAUH U3 HUX B CBOEM
KOHCTPYKTOPE; KaKOIl UMEHHO — 3aBUCHUT OT TIePEIAHHBIX KOHCTPYKTOPY Tapa-
MeTpoB. Tak, eciin Kyiacc KOJJIEKITUY TTO/I/IEPKUBAET HECKOJIBKO peasii3aliui,
TO pelleHre MOKET IIPUHUMAThCS B 3aBUCUMOCTHU OT pa3dMepa KOJIJIEKIUU.
J11a HeOOMBITNX KOJIJICKITHI IIPUMEHSETCS peain3alisd B BU/e CBI3aHHOTO
CIINCKA, I7151 OOJBITNX — B BUE XENI-TaOJIMIL.

Jlpyroit mogxox — 3apamee BbIOpPATh PeATUIANNIO IO YMOJYAHUIO, & TIO37Ke
M3MEHSTD ee B COOTBETCTBUU C TeM, Kak OHa ucnosib3yercs. Hampumep, econ
YIICJIO 3JIEMEHTOB B KOJJIEKIIUU ITPEBBINIAET HEKOTOPYTO YCJIOBHYIO BEJTUUUHY,
TO MBI TIEPEKJTF0YAEMCSI C OJIHON peau3aliuy Ha Apyryio, 6osee apGeKTHBHYIO.
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Tak:ke MOKHO JIeJIETHPOBATh pelieHue Apyromy oObekTy. B nmpumepe ¢ ne-
papxusmu Window/WindowImp yMecTHO ObLIO ObI BBECTH (habPUUHBIN 00HEKT
(cM. maTTepH abcTpakTHan ¢pabpuka (113)), enuncTBenHas 3agada KOTOPO-
ro — MHKaICcympoBath miardopmennyio crenuduky. Mabpuka obmagaer
nHbopmaieir, 00beKThl WindowImp KaKOTro BH/Ia HA/IO CO3/IaBaTh JJIst TAaHHOM
maThopmbl, 2 00bEKT Window mpocTo oOparaeTcst K Hell ¢ 3apocoM O IPeIo-
CTaBJIEHUH KaKOTro-HUOYb 00beKTa WindowImp ¥ TTOJYYaeT TO, YTO HYKHO.
[TpenmyrecTBO ONMMCAHHOTO TOAX0/A: Kiacc Abstraction HanpsaMmyio He
MIPUBsI3aH HU K OJIHOMY U3 KJIaccOB Implementor;

B cosmecmHoe ucnoav3osanue peaiusamopos. Jlxxeiime Korinen mokasas, kak
B C++ MOKHO MPUMEHWUTDb MIHOMY <OIHCATENb/TEI0», YTOObI HECKOIbKI-
MU 0OBEKTaMHU MOTJIa COBMECTHO MCIIOJIb30BaThCsI OJ[HA U Ta JKe peajnsa-
nust [Cop92]. B Tese XpaHUTCA CYETUYUK CCHLJIOK, KOTOPBIM YBEININBAETCS
U YMeHbIAEeTCs B Kjacce onucaresis. Kon /sl mpucBanBaHus 3HAYEHWI
OITHCATEISIM, COBMECTHO HCTIOJB3YIONIMM OJHO TEJIO, B 0OIIEM BUJIE BBITJIsA-
JIUT TaK:

Handle& Handle::operator= (const Handle& other) {
other._body->Ref();
_body->Unref();

if (_body->RefCount() == @) {
delete _body;

}
_body = other._body;

return *this;

B npumenenue MHoONCecmeenozo naciedosanus. B C++ s oObeMHeHnst nH-
Tepdeiica ¢ ero peasusaiueii MOKHO BOCITOJIb30BAThCS MHOKECTBEHHBIM
HacsenoBanueM [Mar91]. Hanpumep, kgacc MoKeT OTKPBITO HAcJe0BaTh
KJjaccy Abstraction u 3akpeITO — KJIaccy ConcreteImplementor. Ho Takoe
pereHre 3aBUCUT OT CTAaTHYECKOTO HACJAEOBAHUA U JKECTKO TIPUBS3BIBA-
eT peanmsaiuio K ee waTEepdeiicy. [loaTomy peannszoBars HaCTOANTNIT MOCT
C TIOMOIIBIO MHOKECTBEHHOTO HACJe0OBaHUS HEBO3MOXKHO — TI0 KpaifHeil
Mmepe B C++.

M lMpumep Kopa

B caemyromem xoze na C++ peasnmsosan npumep Window/WindowImp, KOTOPBIi
06cy>1</:[aﬂcz B pasjeiie «Motusaiusy. Kiace Window omipesiessier a6CTpaKHI/IIO
OKHAa TSI KITMEHTCKUX TIPUITOKEHHI:
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class Window {
public:
Window(View* contents);

// 3anpocbl, obpabaTbiBaemble OKHOM
virtual void DrawContents();

virtual void Open();
virtual void Close();
virtual void Iconify();
virtual void Deiconify();

// 3anpocbl, nepeHanpaBiseMble peanu3auuun
virtual void SetOrigin(const Point& at);
virtual void SetExtent(const Point& extent);
virtual void Raise();

virtual void Lower();

virtual void DrawLine(const Point&, const Point&);
virtual void DrawRect(const Point&, const Point&);
virtual void DrawPolygon(const Point[], int n);

virtual void DrawText(const char*, const Point&);

protected:
WindowImp* GetWindowImp();
View* GetView();

private:
WindowImp* _imp;
View* _contents; // coaepxumoe okHa

1

B kiacce Window xpaHuTcs ceplika Ha WindowImp — aGCTpakTHBIN KJace, B KO-
TOPOM 00bsiBJIeH HHTEP(DENC K TaHHOIT OKOHHOI crcTeMe:

class WindowImp {
public:
virtual void ImpTop() = 0;
virtual void ImpBottom() = ©;
virtual void ImpSetExtent(const Point&)
virtual void ImpSetOrigin(const Point&)

0;
9;

virtual void DeviceRect(Coord, Coord, Coord, Coord) = 0;

virtual void DeviceText(const char*, Coord, Coord) = 0;

virtual void DeviceBitmap(const char*, Coord, Coord) = ©;

// MHOXecTBO ApYyrux OYHKLMIA ONA pUCOBAHMA B OKHeE...
protected:

WindowImp();

1
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[Tonkmaccpl Window omipenesssioT pasJjimyHble BUJIbI OKOH, KaK TO: OKHO TIpH-
JIO’KEeHUS, TUKTOIPpaMMa, BpeMEeHHOe /IMaJIOTOBOEe OKHO, TJIaBamoIias majauTpa
WHCTPYMEHTOB U T. [I.

Hamnpuwmep, xiace ApplicationWindow peanusyet omepaiuio DrawContents
IIJIST OTPUCOBKU COJIEPKUMOTO 9K3EeMILTISIPA Kyiacca View, KOTOPBIN B HEM Xpa-
HUTCA:

class ApplicationWindow : public Window {
public:

/] ...

virtual void DrawContents();

s

void ApplicationWindow::DrawContents () {
GetView()->DrawOn(this);

A B kiracce IconWindow XpaHUTCS MMsI PACTPOBOTO M300PAKEHMSI JIJISI TTHKTO-
TPaMMBTI:

class IconWindow : public Window {
public:

/] ...

virtual void DrawContents();
private:

const char* _bitmapName;

s

U peaynusanus onepaiun DrawContents JIJIsl pUCOBAHUST 9TOTO M300paKeHUsI
B OKHE:

void IconWindow: :DrawContents() {
WindowImp* imp = GetWindowImp();
if (imp != 0) {
imp->DeviceBitmap(_bitmapName, 0.0, 0.0);

CymurectByeT MHOTO JIpyTUX pa3HOBUHOCTEH Kjacca Window. OkHy Kiacca
TransientWindow MHOTIA HEOOXOAMMO KaK-TO COOOIIATHCA € CO3IABIINM €T
OKHOM BO BpeMs [UAJIOra, I09TOMY B 0OBEKTe Kjacca XPaHUTCS CChLIKa Ha
cosnatensa. OkHO Ki1acca PaletteWindow Bcer/ia pacrosiaraeTcs MoBepx APyTruX.
OxHo kiacca IconDockWindow (KOHTeiHEp TUKTOTPaMM ) XPaHUT OKHa KJjacca
IconWindow 1 pasMellaeT ux B pAl.
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Omneparnum kaacca Window omrpesiesisiioTcst B KaTeropusix nHTepdeiica WindowImp.
Hampuwmep, DrawRect BBIUUCISIET KOOPAMHATH IO IBYM CBOUM IMapaMeTpaM
Point, mepex TeM Kak BbI3BATH olepanuio WindowImp, KOTOpast pUCyeT B OKHE
MIPSMOYTOJbHUK:

void Window::DrawRect (const Point& pl, const Point& p2) {
WindowImp* imp = GetWindowImp();
imp->DeviceRect(pl.X(), pl.Y(), p2.X(), p2.Y());

Konxpetnbie mogkmacces WindowImp moamepsKUBaiOT pa3Hble OKOHHBIE CCTEMBI.
Tax, kacc XWindowImp opuentupoBat Ha cuctemy X Window:

class XWindowImp : public WindowImp {
public:
XWindowImp();

virtual void DeviceRect(Coord, Coord, Coord, Coord);
// npoyune onepauuu OTKPLITOro MHTepdeiica. ..
private:
// nepeMeHHble, OMuUCbiBakWnUe COCTOAHME, cneuupuyeckoe
// Bna X Window system:
Display* _dpy;
Drawable _winid; // waeHTudukaTop OkHa
GC _gc; // rpaduveckuih KOHTEKCT OKHa

s
[lna Presentation Manager (PM) onpenensiercs kmacc PMWindowImp:
class PMWindowImp : public WindowImp {
public:
PMWindowImp();

virtual void DeviceRect(Coord, Coord, Coord, Coord);

// npoyune onepauuu OTKPLITOro MHTepdeiica. . .

private:
// nepeMeHHble, onucbiBakWwuWe COCTOAHME, cneuupuyeckoe ana PM:
HPS _hps;

¥

OTU TOMAKJIACCH PeaTnu3dyIioT omepariu WindowImp B KOHTEKCTE TPUMUTHUBOB
OKOHHOII crctembl. Harpumep, DeviceRect mist X Window peanusyercst tax:

void XWindowImp::DeviceRect (
Coord x0, Coord y@, Coord x1, Coord yl
) {
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int x = round(min(x0, x1));

int y = round(min(yo, y1));

int w = round(abs(x0 - x1));

int h = round(abs(y@ - y1));
XDrawRectangle(_dpy, _winid, _gc, x, y, w,

A peanuzaius it PM BBITISIIAT Tak:

void PMWindowImp::DeviceRect (

) A

Coord x0, Coord y@, Coord x1, Coord yl

Coord left = min(x@, x1);
Coord right = max(x@, x1);
Coord bottom = min(yo, y1);
Coord top = max(y9, yl);

PPOINTL point[4];

point[@].x = left; point[@].y = top;
point[1].x = right; point[1].y = top;
point[2].x = right; point[2].y = bottom;
point[3].x = left; point[3].y = bottom;
if (

(GpiBeginPath(_hps, 1L) == false) ||

h);

(GpiSetCurrentPosition(_hps, &point[3]) == false) ||
(GpiPolyLine(_hps, 4L, point) == GPI_ERROR) ||

(GpiEndPath(_hps) == false)
) A

// coobuntb 06 ownbke

} else {
GpiStrokePath(_hps, 1L, 0OL);

Kax oxHO mosrydaeT ak3eMIJIsIp HYsKHOTO To/ikJacca WindowImp? B mannom
TIpuMepe MpeATIoaraeTcs, 4To 3a 3TO 0OTBedaeT Kyacc Window. Ero oneparms
GetWindowImp MoJTydaeT MOAXOSIINI 9K3EMILISIP OT aOCTPaKTHO# habpuKu (CM.
oTicaHue rnmarrepHa abcTpaktHasa dabpuka (113)), koTopas MHKAICyIMpPyeT Bce
3aBUCUMOCTH OT OKOHHOH CUCTEMBI.

WindowImp* Window: :GetWindowImp () {

if (_imp == 0) {

_imp = WindowSystemFactory::Instance()->MakeWindowImp();

}

return _imp;
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WindowSystemFactory: :Instance() Bo3Bpamaer a6CTpaKTHyIO (ba6p1/11<y, KOTO-
past U3rOTaBJMBAET BCE CUCTEMHO3aBUCUMBIE OOBEKTBI. J[JIs1 TIPOCTOTHI MBI cjie-
nanu a1y Gabpuky oguHoukoin (157) 1 nosBosman kiaaccy Window obpamarbes
K Hell HarpsaMyTo.

M3BeCcTHble NpMeHeHUA

[Ipnmep kmacca Window mosanmctBoBan u3 ET++ [WGMS8S]. B ET++ kiace
WindowImp Ha3bIiBaeTCa WindowPort 1 nMeeT Takue MOJAKIACChl, KaKk XWindowPort
u SunWindowPort. OObekT Window co3maer COOTBETCTBYIOILEIO cebe peanusaropa
Implementor, 3ampamiuBas ero y abcTpakTHO# (habpUKH, KOTopasi Ha3bIBAeTCs
WindowSystem. Dta (abpuka npegocTabiaser nHTepdeiic A1 Co3IaHus mar-
(hopMEHHO3aBUCHUMbIX 0GBEKTOB: MIPIUQPTOB, KYPCOPOB, PACTPOBBIX M300PasKEHU T
U T. .

Jluszaiin knaccoB Window/WindowPort B ET++ 060061aeT marrepH MocT B TOM
OTHOIIIEHUH, YTO WindowPort coxpaHsieT Takske 00paTHYIO CChLIKY Ha Window.
Kracc-peanuzaTtop WindowPort MCITOIB3YET 3TY CCHLIKY JIJIsT YBEZAOMJIEHUST Window
0 COOBITHUSX, creIUUIHBIX JIJIst WindowPort: TOCTYTIEHUH COOBITUI BBOJIA, 13-
MEHEHUAX pasMepa OKHA U T. 1.

B pa6orax [Ixeiimca Komnena [Cop92] u Beepra Crpayctpymna [Str91] ymo-
MUHAIOTCS KJIACCHI OTMcaTesel U TPUBOASATCA HEKOTOPbie TpuMepbl. OCHOBHOM
aKIIEHT B ATUX IIPUMEPaX CJIeJIaH Ha ACIEeKTaX YIIPABJIEHUS TaMSThIO, HA[PUMED
COBMECTHOM HCIIOJIb30BAHUY TIPECTABJICHIS CTPOK U MOMACPKKH 0OEKTOB
nmepeMentoro pasmepa. Hac ke B mepByto odepenb WHTEpecyeT TMOIepsKKa He-
3aBUCUMBbIX PACIIMPEHUI aGCTPAKIUK U €€ Pealn3aliim.

B 6ubamnorexe libg++ [Lea88] onpemesietbl Kiacchl, KOTOPbIE PEANU3YIOT pac-
IIPOCTPaHEeHHbIe CTPYKTYPBI IAaHHBIX: Set (MHOXKeCTBO), LinkedSet (MHOXKeCTBO
KaK CBS3aHHBII CIIUCOK), HashSet (MHOKeCTBO Kak Xeni-tabinia), LinkedList
(cBsI3aHHBIN CIIUCOK) 1 HashTable (xemm-tab.mia). Set — 910 abCTpaKTHBIN KJ1ace,
olpeIeITIoNIii abCTPAKIIMIO MHOKECTBA, a LinkedList n HashTable — KOHKpeT-
Hbl€ peajin3aly CBI3aHHOI'O CIIMCKa U xenr-tTabauibl. LinkedSet u HashSet —
peanusaTopsl abCcTpakIy Set, GOPMUPYIOLIE MOCT MeXKIY Set 1 LinkedList
1 HashTable coorBeTcTBeHHO. [lepe/i BaMu nmpuMep BbIPOXK/IEHHOTO MOCTa, 110-
CKOJIbKY abCTPaKTHOTO Kjiacca Implementor 3/1eCh HET.

B 6ubmmoreke NeXT AppKit [Add94] marrepH mocT ucnosb3yercs npu pea-
JIU3aIUu 1 0ToOpakeHU rpaduuecKux n3obpaskeruii. PUCYHOK MOKeT ObITh
pejicTaBeH mo-pasHoMy. ONTUMAIBHBIN c1IOCO6 ero 0TOOpakeHUsT Ha SKpaHe
3aBUCHUT OT CBOWCTB JIUCILIES U TIPEK/IE BCETO OT YUCJIA I[BETOB U Pa3pPeIeHusl.
Ecsmm 661 He AppKit, To It Kask10r0 MPUIIOKEHUST Pa3paboTYNKaM MPUIILIOCH
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OBI CAMOCTOSTENHHO BbIACHATD, Kakoi peaﬂnsauﬂeﬁ I10JIb30BATHCA B KOHKPETHDIX
YCJIOBHUAX.

Y0661 n36aBUTH paspaboTunKa OT 9T0i oTBercTBeHHOCTH, AppKit npegocras-
JisieT MocT NXImage/NXImageRep. Kiacc NXImage ompezensier unrtepderic ais
00paboTku n3obpakeHuii. Peasnsaius ske onpesiesieHa B OTAEJIbHON MepapXuun
KJIaccoB NXImageRep, B KOTOPOM eCcTh TaKue MOAKIAcChl, Kak NXEPSImageRep,
NXCachedImageRep 1 NXBitMapImageRep. B kimacce NXImage XpaHSTCS CCBLIIKM Ha
o uu 6osiee 00beKTOB NXImageRep. Eciin umeercs 6oJiee o1HON peasnsainun
nsobpakeHust, To NXImage BbIOMPAET caMyIO MOAXOASIILYTO /IS JAHHOTO JUCILIESL.
[Tpu HeobxoauMocTr NXImage JasKe MOKET IIPpeoOpa3oBaTh U300PaKEHUE U3 Ol
Horo (popmata B ipyroil. IHTepecHas 0cOOEHHOCTD ITOTO BAPHMAHTAa MOCTA B TOM,
41O NXImage MOKET OJJHOBPEMEHHO XPaHUTb HECKOJIbKO peasin3aliinii NXImageRep.

PopcTtBeHHble naTTepPHbI

[Tartepn abcTpakTHas dabpuka (113) MosxkeT co3aTh 1 CKOHMOUTYPUPOBATH MOCT.

Jlst obecniedeHust COBMECTHOM pabOThl He CBSIBAHHBIX MEKIY COOOM KIacCoB
Ipesk/ie BCero mpeaHazHadeH natrepH agantep (146). OO6bIYHO OH MPUMEHS -
€TCsI B ysKe TOTOBBIX CHCTEMaX. MOCT JKe yJacTBYeT B IIPOEKTE € CAMOTO Havyaia
U [IpU3BaH TOAIEPKATh BO3MOKHOCTh HE3aBUCUMOIO M3MEHEeHUsT abCTPaKInii
U UX peau3aliui.

[ATTEPH COMPOSITE (KOMIOHOBLLMK)

HasBaHue n KnaccuoukaLms nattepHa

KOMMOHOBLUMK — TIaTTEPH, CTPYKTYPUPYIOMINI 0OBEKTHI.

Ha3HaueHue

KomrionyeT 00beKThI B IPEBOBUIHBIE CTPYKTYPbI /IS TIPEICTABJIEHUS HePapXuil
«gacTh — 1esoe». [103BoJIseT KineHTaM eIHOOOPa3HO TPAKTOBATh MHIMBHU/LY-
aJIbHBIE U COCTaBHbBIE OOBEKTHI.

MoTuBauums

Takue mpusoskenns, Kak rpadudecKre pelakTOPhI M PEIAKTOPHI AJIEKTPUUECKUX
CXeM, TI03BOJISTIOT TI0JIb30BATEISIM CTPOUTD CIIOKHBIE CXEMbBI 13 H0JIee TIPOCTHIX
KOMTIOHEHTOB. [IpOEKTUPOBIUK MOXKET CTPYIITUPOBATD MEJIKNE KOMIOHEHTHI
1ist (hopMupoBanusi 6oJiee KPYITHBIX, KOTOPbIE, B CBOIO 0Yepe/[b, MOTYT CTaTh OC-
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HOBOIA JI71sT cO3/1aHsI efife Oosiee KPYIHBIX. B pocToil peasmsannu MOKHO ObLITO
OBl ONIPEIETNUTD KIACCHI rpadUyeCcKX MPUMUTHBOB, HAITPUMEp TEKCTa U INHUI,
a TaK’Ke KJIaCChl, UCTIOTb3yeMBbIe B KAUeCTBE KOHTEHHEPOB /711 STUX IIPUMHUTHBOB.

Ho y Takoro peiieHus ectsb cyliecTBeHHbIN HejocTaTok. IIporpamma, B KOTOPOi
9TH KJIACCHI MCIIOJIb3YIOTCS, OJIKHA MO-PasHOMY 0OpaIiaThCst ¢ IPUMUTHBAMEI
1 KOHTEHepaMH, XOTS T0JIb30BaTe b Yallie Bcero paboTtaeTr ¢ HUMK eAnHo00pas-
HO. HeoOXxonMocTh pa3indaTh 9T 00bEKTHI YCIOKHSIET MpuJioKeHue. [lartepH
KOMMOHOBLUMK OIIMCHIBAET, KAK MOKHO IIPUMEHUTb PEKYPCUBHYIO KOMITO3UIUIO
TaKUM 0Opa3oM, YTO KJIUEHTY He MPUAETCS TIPOBOAUTH Pasjnune MesK1y Ipo-
CTBIMU ¥ COCTAaBHBIMK OOBEKTAMHU.

Graphic <t

Draw()
Add(Graphic)
Remove(Graphic)
GetChild(int)

l | | | paduyeckre

Line Rectangle Text Picture 06bEKThI

Draw() Draw() Draw() Draw() o — — + — {AnmBcex rpaduYeckmx N
Add(Graphic g) o—f - 06beKToB g
Remove(Graphic) : g.Draw()
GetChild(int)

L 4 106aBUTb g B CTMCOK N
rpacduyecknx 06bLEeKTOB

KJIi04oM K maTTepHy KOMMOHOBLIUMK SIBJISIETCST aOCTPAKTHBINA KJIacC, KOTOPBII
HPEICTABJISIET 00HOBPEMeHHO U IPUMHUTUBBI, 1 KOHTeHHepbl. B rpadudeckoii
CHCTEME ITOT KJIACC MOJKET Ha3bIBaThCs Graphic. B Hem 0OBSBJISIOTCS orepaiuu,
crienuuyUHbIE [JIsT KAKIO0TO Buja rpaduueckoro obbekta (Takue Kak Draw),
a Taxske O0IIHeE IS BCEX COCTaBHBIX 0OBEKTOB, HATIPHMED OTIEPAITUH JIJIST TOCTYIIA
" ylipaBJI€eHUA ITIOTOMKaMU.

[Tonkmaccest Line, Rectangle 1 Text (CM. cXeMy BBITIIE ) OMPEETAIOT TPUMUTHB-
Hble rpadudeckue 00beKThL. B HIIX orepaiiusi Draw pean3oBaHa COOTBETCTBEHHO
JJIs1 PUCOBAHMS IPSIMBIX, TIPSIMOYTOJIBHUKOB 1 TeKcTa. IlocKoIbKy y IpUMUTHB-
HBIX OOBEKTOB HET MOTOMKOB, TO HU O/INH U3 HTHUX TIOJ[KJIACCOB HE PEATH3yeT
ollepaliy, OTHOCSIIUECS K YIIPABICHUIO IIOTOMKAMU.

Kiacc Picture onpeesser arperat, COCTOSNINN U3 00beKTOB Graphic. Peasmso-
BaHHAS B HEM OIepaIns Draw BRI3BIBAET OTHOUMEHHYTO (DYHKITHIO ST KasKIOTO
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MOTOMKA, a Oneparuu 7st paboThl ¢ MOTOMKAMU ysKe He TycThl. [I0CKOIbKY
nnTepdeiic kaacca Picture coorBercTBYeT nHTEepdeiicy Graphic, To B cocTas
00beKTa Picture MOTYT BXOJWTD U JAPYTHE TaKUE K€ OOBEKTBL.

Ha caenytomieii cxeme mokasana TUIIMYHAsSI CTPYKTYPa COCTABHOTO OOBEKTA,
PEKYPCUBHO CKOMIIOHOBAHHOTO 13 0OBEKTOB Kiiacca Graphic.

(aPicture) ( aLine ) aRectangle)

\/

( aText ) ( aLine ) (aRectangle)

M lMprMmeHUMOCTb
OcHOBHBIE YCJIOBUS I TPUMEHEHUS TTAaTTEPHA KOMIMOHOBLLUK:
B Tpebyercsi MPeACTaBUTh MEPAPXII0 OOBEKTOB BU/IA «4aCTh — IEJI0E;

B KJIMEHTHI OJIKHBI 110 €/IMHBbIM IIpaBUJIaM pa6OTaTI) C COCTaBHBIMHM 1 MH/IMBH -
AyaJbHbIMUI 00BEKTAMI.

B CrpykTypa

Operation()
Add(Component)
Remove(Component)
GetChild(int)

Leaf Composite OM

Operation() Operation() o — | — — A7 Boex noToMKoB gX
Add(Component) g.Operation();
Remove(Component)
GetChild(int)
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CprKTypa TUIIMYHOTO COCTABHOrO 0ObEKTa MOIJIA Obl BBITJIAICTD TaK:

aComposite

((ateat ) ( aLeaf )

aComposite

((atear ) ( aL‘;af ) ( aLear )

B YyacTHUKM
® Component (Graphic) — KOMMNOHEHT:
*  00bsiBIIsIET MHTEPDENC 11T KOMIIOHYEMBIX 00BEKTOB;

® peasm3yeT rnoBe/ieHure 1Mo yMOJI9aHWIo JJ1d HHTep(I)efICOB, O6H_II/IX JIJII BCeX
KJIaCCOB;

* obObsBisier uHTEpdEiic st 06paleHnst K MOTOMKaM 1 YIIPABJICHUST NMHU;

*  (He 06s13aTeIIbHO) OTpeiesisieT nHTepdeiic 17t 0OPAIEH s K POUTENIO KOM-
MOHEHTAa B PEKYPCUBHOI CTPYKTYpE 1 TIPH HEOOXOMMOCTH Peau3yeT ero;

m Leaf (Rectangle, Line, Text u T. 11.) — fUCT:
* TIPE/ICTABJISIET JIUCTOBBIE Y3JIbI KOMIIO3UITMH U HE UMEET TOTOMKOB;
*  OIpeJesIsieT TTOBeIeHIe TPUMUTHBHBIX 0OBEKTOB B KOMIIO3UIIH;
m Composite (Picture) — cocTaBHOW O6BEKT:
* orpejiesseT TOBeeHe KOMITOHEHTOB, Y KOTOPBIX €CTh TOTOMKH;
*  XPaHUT KOMIIOHEHTBI-TIOTOMKU;

* peaju3yeT OTHOCSIINECS K YIPABIEHUIO TIOTOMKAMU OTIEPAIINN B MTHTEP-
detice kmacca Component;

m Client — knveHT:

MaHUITYJIN T ‘bEKTaMM MIIO3UIINH 4 NHT " omponent.
° a eT 0ObeKTa KO 03 epes € enc C t

B OtHolweHuA

Kmmentsr ncnonp3yior nntepdetic kiracca Component 719 B3aNMO/IEHCTBAS
¢ 0ObeKTaMHU B COCTaBHOI cTpyKType. Ecim mosydaresiem 3amnpoca siBIsIeTCsI
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JIUCTOBBII 00beKT Leaf, To OH 1 o6pabarbiBaeT 3ampoc. Korza ke mosydaresiem
SIBJISIETCST COCTaBHOM 0OBEKT Composite, TO 0OBIYHO OH TIEPEHAIIPABIISIET 3ATIPOC
CBOUM TIOTOMKaM — BO3MOJKHO, C BBITIOJIHEHUEM HEKOTOPBIX JAOTIOJTHUTETbHBIX
orepaiuii 10 WK mocJie repeHarnpaBieHusl.

B Pe3ynbrathl

HaTTepH KOMMOHOBLUUNK:

B onpedeisem uepapxuu Kiaccos, COCMOSUUE U3 NPUMUMUGHBIX U COCTMABHBIX
006exmo6. VI3 IpuMUTUBHBIX 00BEKTOB MOKHO COCTAB/IATDL OOJIEE CII0KHEBIE,
KOTOpBbIE, B CBOIO OY€PE/Ib, YIaCTBYIOT B 00JI€E CI0KHBIX KOMIIO3UIMAX 1 TaK
nasee. JI1060ii KINEHT, OKUIAIONIHIA TOJYYUTh TPUMUTUBHBII 0OBEKT, MO-
sKeT paboTaThb U ¢ COCTABHBIM,;

B ynpowaem apxumexmypy xiuenma. KineHTb MOTYT eIuHOOOpasHO pabo-
TaTh ¢ WHAWBUAYAJbHBIMH U OOBEKTAMU U C COCTAaBHBIMHU CTPYKTYPaMHU.
OOBbIYHO KJIMEHTY HEM3BECTHO, B3AaUMOJEHCTBYET JI OH C JIMCTOBBIM MJIN
COCTaBHBIM 0OBEKTOM. DTO YIPOIIAET KO/ KIUEHTA, TIOCKOJIbKY HET HEOOX0-
JMMOCTH IcaTh (OYHKIIMH, BETBANIMECS B 3aBUCUMOCTH OT TOTO, ¢ 00bEKTOM
KaKoro KJacca OHM paboTaloT;

B obnezuaem dobasienue HOBbLX 6UO06 KOMNOHeHmos. HoBbIe MOIKIACChI Kirac-
coB Composite win Leaf OyyT aBTOMAaTHYECKH paboTaTh C yKe CYIIEeCTBYIO-
UMK CTPYKTYPAMU U KJIMEHTCKUM KOZOM. VI3MeHsITh KJIieHT rmpu gobasiie-
HIUW HOBBIX KOMITOHEHTOB He HY’KHO;

B cnocobcmeyem cozdanuto obujezo dusaiina. Bripodem, Takasi mpocToTa J0-
GaBJIeHMsI HOBBIX KOMIIOHEHTOB MMEET U CBOU OTPHIATETbHBIE CTOPOHBI:
CTAHOBHUTCS TPYAHO YCTAHOBUTDH OTPAHUYEHHSI HA TO, KaKK€ OOBEKTHI MOTYT
BXO/IMTh B COCTaB KOMIo3uinu. VIHoraa ObIBaeT HysKHO, YTOOBI COCTABHOM
00BEKT MOT BKJIIOYATH TOJIHKO OIpeieJIeHHbIe BU/IbI KOMITOHEHTOB. [laTtTepn
KOMMOHOBLYYK He TI03BOJISIET BOCIIOIb30BATHCSI JIJIST PEATTM3AINH TAKUX Orpa-
HUYEHUH CTaTUYeCKO CUCTEeMON TUIIOB. BMeCTO 3TOT0 MPUXOIUTCS TTPOBO-
JIATH IPOBEPKU BO BPEMsI BBITIOTHEHUSI.

M Peanusauus

[Ipu peanmusanuu marTepHa KOMMOHOBLUWK TTPUXOAUTCST YIUTHIBATD IEJIBIN PSIT
aCIIeKTOB:

B g6Hble covliku Ha podumedetl. XpaHeHHe B KOMIOHEHTE CChUIKM Ha CBOETO
POAUTEIIST MOKET YIIPOCTUTh 0OXO0/ CTPYKTYPbI U yIipaBJienue eo. Hammuue
TaKOW CCBIIKM ObJierdaer nepeiBUKeHne BBEPX M0 CTPYKTYpe U yAasleHue
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KOMIIOHeHTa. Kpome TOTro, CCBITKM HAa POAMUTENeH MOMOTAIOT peajn30BaTh
MaTTePH Lenoyka obasaHHocTel (263).

OGBIYHO CCHUIKY Ha POIUTEJIS ONIPEEIISTIOT B Kitacce Component. Kitacceor Leaf
1 Composite MOI'yT HacJe[0BaTh caMy CCBLIKY U OIIePaIlU C HEel.

ITpy HanmM4uU CCHIJIKK HA POJUTENS Ba)KHO IONJEPKUBATD CJeyIONNil
MHBAPUAHT: JIJIST BCEX TOTOMKOB B COCTABHOM OOBEKTE POJIITENIEM SIBJISIETCST
COCTABHOM OOBEKT, /IJIsi KOTOPOTO OHU B CBOIO OUEPE/Ib SIBJISTIOTCS TOTOMKAM.
[IpocTeiimuii crtocod rapaHnTUPOBATh COOJIOEHNE ITOTO YCIOBUS — W3-
MEHSITh POAUTEJST KOMIIOHEHTA MOJIbKO TOT/IA, KOTAA OH [00ABJISETCS WIn
yIAJISIeTCst U3 COCTABHOTO 00beKTa. Ecain 910 y1aeTcst ofinH pa3 peain3oBaThb
B omeparusx Add u Remove, TO peaym3aiusi OyaeT yHACTeI0BaHA BCEMU
MOZIKJIACCAM, A CJIe/[0BATENLHO, HHBAPUAHT OY/IET MO//IePKUBATHCS aBTO-
MaTHUYeCKH,

B cosmMecmmoe UCnOoib306anue Komnonenmos. 9acto ObIBaeT MOJe3HO OpraHu-
30BaTh COBMECTHOE MCIOJIb30BaHNE KOMIIOHEHTOB — HAIPUMep, /Il YMEHb-
meHust oobemMa 3aHnMaeMoii namsatu. Ho ecsim y KoMIIoHeHTa MOKeT ObITh
GoJslee OJHOTO POAUTENSA, TO COBMECTHOE UCIIONb30BAHNUE CTAHOBUTCS IIPO-
OJIeMOT.

BoamozkHOe penierne — Mo3BOJUTh KOMIIOHEHTAM XPAaHUTDh CCBLJIKU Ha He-
CKOJTbKUX poziuTesteii. OfHaKo B TAKOM CJIydae IPU PACIIPOCTPAHEHUH 3aITpoca
IO CTPYKTYPE MOTYT BO3HUKHYTh HeolHO3HAUHOCTHU. [laTTepH npucnocobne-
Hey (231) moka3bIBaeT, Kak CJIeyeT U3MEHUTD [U3aiiH, 4ToObI BOBCE OTKa-
3aThCsl OT XpaHeHUs poauTeseil. Paboraer oH B Tex cirydasix, KOTa MOTOMKI
MOTYT U30eKaTh OTIIPABKKM COOOIIEHHIT CBOMM POIUTEJISIM, BEIHECS 32 CBOU
TPAHUITEI YACTh BHYTPEHHETO COCTOSTHUST;

B yaxcumusayus unmepgetica kracca Component. OnHa u3 1eseil marTepHa
KOMMOHOBILWK — U30aBUTh KIUEHTOB OT HEOOXOJUMOCTH 3HATh, pabOTaIOT JIN
OHU C JIUCTOBBIM WJIU COCTABHBIM OOBEKTOM. J[JIs1 ZOCTUIKEHUS 9TOHU 1ieu
Kjacc Component JOJDKEH CAEIATh KaK MOKHO OOJIbIIe omeparuil oOmmMm
JIIA KjaccoB Composite u Leaf. OO6BIYHO KJacc Component IpeocTaBJIseT
IUUIS 9TUX OMepaIuii peaausaluu 1m0 yMOJTYaHUo, a MOAKIacchl Composite
U Leaf 3aMelIaloT UX.

OpmHaxko MHOTA 3TA 11eJib BCTYMAeT B KOHMJIUKT ¢ TPUHITATIOM MTPOEKTUPO-
BaHUS MePapXUu KJIACCOB, COTJIACHO KOTOPOMY KJIAcC JTOJIZKEH ONPEeIaTh
TOJBKO JIOTUYHBIE JIJI BCEX eTO MOAKIaccoB oneparuu. Kmacc Component
MOJIIeP;KMBAaET MHOTO OTIepalliii, He UMEeIOIINX CMbIcJia /i Kiaacca Leaf. Kak
JKe TOT/Ia TIPEIOCTaBUTD I HUX PEATU3AINIO TI0 YMOJTIAHUIO?



202 MmaBa 4. CTpyKTypHble NaTTepHbl

Wuoraa HeKOTOpass n300peTaTeIbHOCTD MO3BOJISIET MEPEHECTH B KJIACC
Component oliepalnio, KOTopasi, Ha MepPBbIil B3IJIA/, UMEET CMBICJ TOJIBKO
JUIST COCTaBHBIX 00bekToB. Hanpumep, uarepdeiic st obpaiieHuii K mo-
TOMKaM ABJsteTcs hyH/IaMeHTATbHON YacThio Kacca Composite, HO BOBce He
obsi3aTesibHO Kacca Leaf. OHaKo eciv paccMarpuBaTh Leaf kak Component,
y KOTOPOTO HuK0z0a He GbIBAET TIOTOMKOB, TO B KJ1acce Component MOKHO OTIpe-
JIEJTUTD OTIEPAITNIO OOpaIleH s K TOTOMKaM KaK HUKOT/Ia He BO3BPAIIAIOIILY O
HOTOMKOB. Torma moakiacesl Leaf MOTYT UCIIOJIb30BaTh 9Ty peaan3anuio 1o
YMOJIYaHUIO, a B MOJIKJIaccax Composite oHa OyeT mepeornpeesneHa, YTo0bl
BO3BpalllaTh IIOTOMKOB.

Omepanuu yrpaBJIeHnst MOTOMKAaMH CO3/IAI0T HEMAJIO 1pobJeM; OHI Oy Iy T
PacCMOTPEHBI B CJIe/lyOIeM pasiedie;

B 00pssnenue onepayuil 01 Yynpasienus nomomxamu. Xors B Kaacce Composite
peasmzoBanbl onepaiiun Add 1 Remove mist gobaBieHust v yaajeHust 1mo-
TOMKOB, HO JIJIsl TIATTEPHA KOMMOHOBLMK BAJKHO, B KAKMX KJIACCAX 9TH Olle-
pauuu obssenenvl. Hano m o0bABISATh UX B KJacce Component 1 TeM CaMbIM
JleJTaTh JOCTYIHBIMU B Leaf, MM UX CaelyeT 0ObSBUTD U OIPEIETUTh TOJbKO
B KJiacce Composite 1 ero nojkaaccax?

OTBeT Ha ATOT BOIPOC MOAPAZyMEBAET KOMITPOMHUCC MEKLY GE30MacHOCTHIO
U TIPO3PAYHOCTBIO:

* ecsin OnpesesnTh nHTepdeiic IS yIpaBIeHus: IOTOMKaMI B KOPHE He-
PapXuK KJIACCOB, MbI JOOUBAEMCSI IPO3PAYHOCTH, TAK KaK BCE KOMITOHEH-
THI YIA€TCST TPAKTOBATH eanHooOpasto. OHAKO 32 9TO PACILIAYMBATHCS
HPUXOAUTCS GE30TIACHOCTDIO, TTOCKOIBKY KIMEHT MOJKET IOIBITATHCS
BBITIOJIHUTH OECCMBICTIEHHOE JIEHCTBIE BPOJIE TOOABIIEHS VTN YIAIEHUST
00beKTa U3 JINCTOBOTO Y3J1a;

* ecJIM ympaBlieHHe MOTOMKaMK Olpejie/isieTcst B Kjacce Composite, TO
6e3ormacHoOCTb OyeT obecriedeHa — BeJlb Jt06ast MOMBITKA H00aBUTD WJTH
yIAJIUTh OOBEKTHI U3 JIUCThEB B CTATHYECKU TUITU3UPOBAHHOM SI3BIKE
Bpoze C++ Oyzet nepexBaveHa Ha atare Komiusiiini. Ho nmpospadnocTsb
IIPU DTOM TepsieTCs, TaK KaK JMCTOBbIE U COCTaBHbIE OOBEKThI 00JIa1aI0T
pazHpIME THTepdelicaM.

B maTTepHe KOMNOHOBLWMK MBI TIPUIaeM 0cO00€e 3HAYEHUE TPO3PAYHOCTH, & He
6e3omacHoctu. Ecan 1711 Bac BaskHee GE301aCHOCTD, OYIbTE TOTOBBI K TOMY,
YTO B HEKOTOPBIX CITyYasX BBl MOKETE TIOTEPATH MHMOPMAIIHIIO O THTIE, U KOM-
MOHEHT TIPUAETCS TPeoOPa3oBBIBATh K TUITY cOCTaBHOTO oObekTa. Kak ato
cliesath, He ipuberast K Hebe30IacHbIM TPUBEICHUSIM THITOB?
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MoskHo, HanpuMep, 06bABUTHL B Kjacce Component omepaiuio Composite*
GetComposite (). Kiacc Component peasusyer ee 1o yMOJYaHUIO, BO3BPAIIast
null-ykasatesib. A B KJ1acce Composite aTa orepalius repeorpeiesieHa, 4roobt
OHa BO3Bpalllaja TEKYIUil 00beKT B BUje yKa3aTeJst this:

class Composite;

class Component {

public:
/] ...
virtual Composite* GetComposite() { return ©; }
¥
class Composite : public Component {
public:
void Add(Component*);
/] ...

virtual Composite* GetComposite() { return this; }

1

class Leaf : public Component {
/! ...
s

Braronaps onepanuu GetComposite MOXXKHO CIIPOCUTD Y KOMIIOHEHTA, SIBJLSICT-
cs1 /i oH coctaBHbIM. K Bo3BpaiiiaeMoMy 9Toii oliepariyeii CocTaBHOMY 00BEKTY
JoTycTUMO 6€301acHo TIPUMEHSITH onepaliu Add u Remove:

Composite* aComposite = new Composite;
Leaf* alLeaf = new Leaf;

Component* aComponent;
Composite* test;

aComponent = aComposite;
if (test = aComponent->GetComposite()) {
test->Add(new Leaf);

aComponent = alLeaf;

if (test = aComponent->GetComposite()) {
test->Add(new Leaf); // nucTt He pobasnseTtcs

AHaOTUIHBIE TPOBEPKU HA TPUHAIEKHOCTD Kaaccy Composite B C++ BbI-
MOJIHAIOTCS € TIOMOTIIBIO olleparopa dynamic_cast.
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Pasymeercs, HEIOCTATOK TaKOTO MOAXO0/A 3aKII04aeTCsS B TOM, YTO MBI He
obparaeMcst co BCeMU KOMIIOHEHTaMu efinHo00pasHo. CHOBA MPUXOANUTCS
TTPOBEPATH THUII, TIEPET TeM KaK MPEATPUHAT TO UJIN NHOE JIeHCTBIE.

EmuncrBeHnbiil criocob o6ecrieynTh MPO3PavHOCTh — ITO BKIIOUYUTH B KJIACC
Component peasusaruu onepaiuii Add u Remove 1o ymosdanuio. Ho Torza
MOSIBUTCS HOBast Ipo0JieMa: HeJlb3sl peain30BaTh Component : : Add Tak, 4TOOBI
HE TOSIBUJIACh BO3MOKHOCTD OMMOKU. MOKHO, KOHEYHO, C/Ie/IaTh TaHHYIO
olepaluio MycToi, HO TOT/[a HAPYIIAETCs BAXKHOE TIPOEKTHOE OTPaHNYEHUE:
HOTIBITKA I00ABUTH YTO-TO B JIUCTOBbII 0OBEKT, CKOPEE BCETO, CBU/IETEBCTBYET
00 omubke. lormyctMo 66110 ObI 3aCTaBUTD €€ YAAISTh CBOI apryMEHT, HO
TaKoe TTOBE/IEHIE MOJKET OKA3aThCST HEOKUTAHHBIM JIJIST KITHEHTA.

OO6BIYHO JIyUIINM PENeHUeM SIBJISIETCST TaKast peasiu3aiiusi Add 1 Remove 110
YMOJIYaHUIO, TIPU KOTOPOI OHM 3aBEPINAIOTCS ¢ OMIMOKON (BO3MOKHO, BO3-
Oy:KIast UCKJIIOYEHHE), eCI KOMITOHEHTY He pa3pelieHo NMeTh OTOMKOB
(11t Add) Wi apryMeHT He SIBJISIETCsT YbMM-JIM00 TIOTOMKOM (j1J1sT Remove).

JIpyrast BO3MOXKXHOCTD — CJIeTKa U3MEHUTDb CEMaHTUKY OIlePaIlii «y/lajeHHes.
Ec/ii KOMITOHEHT XPAHUT CCHIIKY HA POUTEIST, TO MOKHO OBITIO ObI CYUTATD,
4TO Component : :Remove yzassieT camoro ceOsi. Tem e Meree, 115t OTepariu
Add no-npeskHeMy HeT pa3yMHOI UHTepIIpeTaruy;

m Jdomicen u Component peanu3o8oi6ams CRUCOK KOMNOHeHmMOo8? Bo3MOXKHO,
BaM 3aX0YeTCs OIPENETUTh MHOKECTBO ITIOTOMKOB B BHU/IE TIEPEMEHHOI 9K-
3eMILIsTpa Kaacca Component, B KOTOPOM 0OBSIBJICHBI OMepaIini 0OparieHust
K MOTOMKaM U ympasieHus umu. Ho pasMenienne ykazaTess Ha TOTOMKOB
B 6a30BOM KJIacce CO3/aeT JIUITHIE 3aTPaThl HaMATH BO BCEX JIMCTOBBIX y3-
JIaX, XOTsI y JINCTA TIOTOMKOB ObITh He MOKeT. Takoe peleHne MOKeT HC-
MTOJIb30BATHCS TOJIBKO B TOM CJIy4ae, €CJU B CTPYKTYPE OTHOCUTETHLHO MaJIO
IIOTOMKOB,

B ynopsidouenue nomomxos. Bo MHOTHMX cliydasix BaskeH MOPSIZIOK CJI€I0BAHUST
MOTOMKOB COCTaBHOTO 00beKTa. B paccMOTpeHHOM BBbIlIe MpUMepe KJrac-
ca Graphic moji IOPSI/IKOM MOJKET TIOHUMAThCS Z-TIOPS/IOK PACIIONIOKEHUS
MOTOMKOB. B cocTaBHBIX 00beKTaX, ONUCHIBAIOIINX AEPEBbsI CHHTaKCHYe-
CKOTO paszbopa, COCTaBHBIE OTEPATOPBI MOTYT OBITH IK3EMILISIPAMU KJIacca
Composite, TOPSAZOK CJIEJOBAHMS TIOTOMKOB KOTOPBIX OTPakaeT CEMaHTUKY
[IPOrPAMMBl.

Ecoi opsiiok ¢JietoBaHsi TOTOMKOB BasKeH, HEOOXOIMMO YIUTHIBATD €10 TIPU
MIPOEKTUPOBAHUY UHTEPGENICOB TOCTYTIA U YIIPaBIeHU TOTOMKaMu. B aToM
MOJKET TTOMOYb TaTTepH utepatop (302);
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B Kowuposanue 01 NOBbIUEHUS NPOU3Booumenrviocmu. Eciu TpuxoauTcest
Y4acTO BBIOJHATH OOXOJl WJIM TIOMCK B KOMIIO3UIIUSX, TO KJIacc Composite
MOJKET KMIMPOBATH JTNOO HETIOCPEACTBEHHO TOTyYeHHbIE PE3YIbTATHI, THOO0
TOJIBKO MH(MOPMAIINIO, JOCTATOYHYIO /IJIsT YCKOPEHUsT 00X0/1a I MTOUCKA.
Hampuwmep, kmace Picture u3 mpumMepa, MpuBeAeHHOTO B pasdzaene «MoTu-
BaI[isi», MOT OBl KAIIMPOBATh OXBATBIBAIOIINE TIPSIMOYTOJBHUKHI CBOUX T10-
ToMKOB. [Ipu prcoBaHUM WK BbIAETEHIH 9Ta WH(MOPMAI O3BOIMIA ObI
IIPOILYCKATh Te€X IOTOMKOB, KOTOPbI€ HE BUAUMBI B TEKYII[EM OKHE.

[Tpu 1060M U3MEHEH KOMIIOHEHTA K9IIMPOBaHHAs MH(MOPMAIIUS BCEX €r0
pozauTesieil JoKHA CTAHOBUThCS HegelicTBuTeibHON. Hanbosee agdexrusen
TaKOIl TIOAXO0/ B CJIydae, KOrjaa KOMIIOHEHTaM U3BECTHO 00 UX POIUTEJISX.
[ToaToMYy, €CJIv BBl PEIIATE BOCIIONb30BATHCS KIIIMPOBAHUEM, HEOOXOIMMO
onpeesnTh nHTEpdEIic, MO3BOJISIONINN YBEJOMUTH COCTABHBIE O0OBEKTHI O He-
NENCTBUTETHHOCTH COMEPKUMOTO UX KIIIEH;

B xmo donncen yoarsims Komnonenmol? B s3pikax, riae Het yGOpIIMKa Mycopa,
JIydIIie BCETO TTOPYYNUTDH Kjaccy Composite yfasgaTh CBOMX TOTOMKOB B MO-
MEHT YHUYTOXKEHUS. VICKiIoueHneM M3 3TOTO MpaBujia SBJSETCS CIydai,
KOT/[a JINCTOBbIE OOBEKTHI TIOCTOSTHHBI U, CJI€I0BATEIbHO, MOTYT MCITOJIb30-
BaTbCsl COBMECTHO;

B gul60p cmpykmypsL Oannvix 0as xpanenus komnonenmos. CocraBHbie 00b-
eKThl MOT'YT XPaHUTh CBOMX IIOTOMKOB B CaMbIX Pa3HbIX CTPYKTypax JaH-
HBIX, BKJIIOYasd CBA3aHHbIE CIIMCKU, AEPEBbA, MACCHUBbI U XeLH'Ta6JII/H_H)I.
BbI60pP CTPYKTYPbI JaHHBIX OTPEAETSIETCs, KaK BCera, 3 dOeKTUBHOCTHIO.
Co6CTBEHHO TOBOPSI, BOBCE He 0053aTe/bHO MOJIb30BAThC KaKOH-1100 13
YHUBEPCATBHBIX CTPYKTYP. IHOT/Ia B COCTaBHBIX 00BEKTAX KaK/IBII TTOTO-
MOK MPEJCTaBJIeTCs OTAeNbHOI IepeMentoii. [TpaBaa, 115t 9TOr0 KasK bl
nojkaace Composite J0JIKEH peau30BbIBATH CBOW COOCTBEHHBIN MHTEP-
deiic ynpapaenus namaTbio. CM. IpUMep B ONUMCAHUK TIaTTepHA UHTepnpe-
Tarop.

B Mpumep Kopa

Takwne nsnenns, Kak KOMITBIOTEPHI U CTEPEOCUCTEMBI, YaCTO NMEIOT MepapXu-
YecKylo CTPYKTYypy. Hanpumep, B pamMe MOHTUPYIOTCST IMCKOBbIE HAKOTTUTEIH
U IJIOCKUE 3JIEKTPOHHBIE TIJIATHI, K IIMHE TOCOEIUHSIIOTCS PA3JIMYHbIE KAPThI,
a KOPITYC COEPKUT pamy, MUHbI U T. 1. [10106HbBIE CTPYKTYPBI MOAETUPYIOTCST
C TIOMOTITBIO TTATTEPHA KOMMOHOBLUUK.

Knacc Equipment ompenesigeT unTepdeiic 1 Bcex BUOB alllapaTyphl B uepap-
XUU BUIA «<9ACTh — IEJI0e»:
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class Equipment {
public:
virtual ~Equipment();

const char* Name() { return _name; }

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Add(Equipment*);
virtual void Remove(Equipment*);
virtual Iterator* Createlterator();
protected:
Equipment(const char*);
private:
const char* _name;

s

B kiacce Equipment 00bsIBIIEHBI OTIEpPAIlNH, KOTOPbIE BO3BPAIIAIOT aTPHOYTHI
anmaparHoro 6Ji0Ka, Halpumep sHepromnorpebiaeHre u croumoctb. [Toakiac-
CBl PEAJIN3YIOT 9TU OTlepalliy i KOHKPETHBIX BUI0B 060pymoBanus. Kiacc
Equipment 00BsBIsIET TakKe omepanuio Createlterator, BO3BPAIIAIONLYIO
urepatop Iterator (cM. npusioketue B) /st oOpaiieHus K OTAeIbHbIM YacTsIM.
Peanusarug aToii ortepaiiiy o yMoJ9aHUo Bo3BpaiaeT utepatop NullIterator,
YMEIOIUI 06XOIUTD TOJIBKO MYCTOE MHOKECTBO.

Cpenu mojikraccoB Equipment MOTYT OBITH JIMCTOBbIE KJIACCHI, TPEACTABJISIONIIE
JIMCKOBBIE HAKOITUTEN, MUKPOCXEMBbI U TIePEKTI0YaTesu:

class FloppyDisk : public Equipment {
public:

FloppyDisk(const char*);

virtual ~FloppyDisk();

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

s

CompositeEquipment — 5To 6a30BbIN Kiacc AJst 060PYA0BAHUS, COAEPIKAIIETO
apyroe obopynoBarre. OXHOBPEMEHHO 3TO MOAKIACC Kacca Equipment:

class CompositeEquipment : public Equipment {
public:
virtual ~CompositeEquipment();

virtual Watt Power();
virtual Currency NetPrice();
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virtual Currency DiscountPrice();

virtual void Add(Equipment*);
virtual void Remove(Equipment*);
virtual Iterator* CreateIterator();

protected:

CompositeEquipment(const char*);
private:

List _equipment;

}s

CompositeEquipment ompesessier omnepayu s J0CTYNa ¥ YIIPaBIeHUs BHY-
TPEHHKMMU amapatibiMu Omokamu. Onepaiyu Add 1 Remove 106aBJIAIOT U Y-
J10T 000pyJ0BaHUe U3 CIIHMCKA, XPaHALIETocs B IePeMeHHON _equipment.
Onepanus CreateIterator Bo3Bpamaer urepatop (TouHee, 9K3EeMILISP Kacca
ListIterator), KOTOPBIi OyaeT OGXOMUTH TOT CIHCOK.

Peanuszanua mo yMoJI4aHuio onepanuu NetPrice moria Obl UCIIOJIb30BATh
Createlterator /s CyMMUPOBaHUS II€H Ha OT/€/IbHbIE oaokn';

Currency CompositeEquipment::NetPrice () {
Iterator* i = CreateIterator();
Currency total = 0;

for (i->First(); !i->IsDone(); i->Next()) {
total += i->CurrentItem()->NetPrice();

}

delete ij;

return total;

Terepb MbI MOKEM HPEACTABUTD allllapaTHbI GJIOK KOMIIBIOTEPA B BHUJE TIO-
KJacca K CompositeEquipment 1mojs HasBaHueM Chassis. Chassis Haciexmyer
IIOPOK/IEHHbBIE ollepannu Kjacca CompositeEquipment.

class Chassis : public CompositeEquipment {
public:

Chassis(const char*);

virtual ~Chassis();

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

1

! Quenb Jierko 3a0bITh 00 ylaJIeHUU UTEPATOPA T10CJIe 3aBepIleH st paboThl ¢ HUM. B ornicanyu

IaTTEPpHA UTepaTop pacCKadaHo, KaK 3alllUTUTHCA OT TaKUX OLIOOK.
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AnasiornyHbIM 06pa3oM MOKHO OIPEIEJUTh U APYrre KOHTeHepsl Ajst 000-
pyznoBaHus, HanpuMep Cabinet (koprtyc) u Bus (IrHa). DTOTO BIIOJIHE J0OCTA-
TOYHO JIJIs1 COOPKM U3 OTIAETBHBIX GJIOKOB (JIOBOJBHO MTPOCTOTO) TEPCOHATBHOTO
KOMITbIOTEPA:

Cabinet* cabinet = new Cabinet("PC Cabinet");
Chassis* chassis = new Chassis("PC Chassis");

cabinet->Add(chassis);

Bus* bus = new Bus("MCA Bus");
bus->Add(new Card("16Mbs Token Ring"));

chassis->Add(bus);
chassis->Add(new FloppyDisk("3.5in Floppy"));

cout << "The net price is " << chassis->NetPrice() << endl;

M3BeCTHHeI1pMMEHeHMﬂ

[TpumepbI maTTepHa KOMMOHOBLLUMK BCTPEYAIOTCS TIOUTH BO BCEX 00BEKTHO-OPHEH-
THPOBAaHHBIX cucTeMax. [lepBonaganbho kace View B cxeme Moaenb/npefcrasne-
Hue/KonTponnep B sizbike Smalltalk [KP88] 6611 KOMITOHOBIIUKOM, ¥ TIOUTH BCE
6uGIMOTEKH TSI TTOCTPOEHNUST OJIb30BATENIBCKIX NHTEP(MENCOB 1 KAPKACHI TTPO-
exTupoBasuch ananornyno. Cpean vux ET++ (co cBoeit 6ubsmorekoit VObjects
[WGMS8S]) u InterViews (kimaccs Styles [LCI+92], Graphics [VL88] u Glyphs
[CL90].) InTepecHo OTMETUTD, YTO TIEPBOHAYAJIBHO BU/JT View NMeJ HECKOTIbKO
MOJIBU/IOB, TO €CTh OH ObLJI OJHOBPEMEHHO U KJIaccoM Component, 1 KJIacCOM
Composite. B Bepcun 4.0 si3bika Smalltalk-80 cxema mogens/npeactasnenme/KoH-
Tponnep Oblia MEPECMOTPEH, B Hee BB KJracc VisualComponent, MOIKIacCaMu
KOTOPOTO ABJIAJINCH View 1 CompositeView.

B kapkace st moctpoenust komrmuastopoB RTL, koropsrit Harrcan Ha Smalltalk
[JML92], nmarTepn KOMNOHOBLUMK UCITOJIBL3YETCS O4eHb HIMPOKO. RTLEXpression —
9TO PA3HOBUIHOCTH KJ1acca Component JIJIst TOCTPOEHUSI /IEPEBbEB CHHTAKCHYECKO-
ro paszbopa. Y Hero ecTb MOJKIACCHI, HAPUMEP BinaryExpression, HOTOMKaMU
KOTOPOTO SIBJISTIOTCSI 00BEKTHI Kitacca RTLExpression. B COBOKYITHOCTH 9TH KitacChl
OIIPEIETISIFOT COCTABHYIO CTPYKTYPY JIJIsI IepeBbeB pazbopa. RegisterTransfer —
KJ1acc Component JIJIs1 TPOMEKYTOUHOM (POPMBI TTPeICTaBIEHMS IIPOTPpaMMbl SSA
(Single Static Assignment). JlucToBbie moaKIacchl RegisterTransfer ompese-
JISTIOT Pa3JInYHble CTaTHYeCKUe TIPUCBANBAHS, HATIPUMED:

B [IPUMMUTUBHBIE IPUCBAUBAHUS, KOTOPbIE BBIIIOJHAIOT ONIEPAIlAIO HAJl IBYMS
perucTpaMu U COXpaHdIoT Pe3yJibTaT B TPEThEM;
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B [pucBamBaHUe, Y KOTOPOTO €CTh UCXOIHBIH, HO HeT 1esieBoTo peructpa. Cie-
JIOBATEIbHO, PETUCTP UCIIOJIb3YETC I10CJIe BO3BPATa U3 IIPOLEYPhL;

B [pucBanBaHMe, y KOTOPOTO €CTh IeIeBO, HO HET UCXOHOTO PEerucTpa. ITO
03HAUaeT, UTO MPUCBAUBAHUE PETUCTPY MPOUCXOIUT Tepell HAa4yaJoM IIPO-

eIy PHI.

ITonknacc RegisterTransferSet gBJsieTcd NpUMepoM Kjacca Composite Jiisd
[Ipe/ICTaB/IeHUS IPUCBAUBAHUI, U3MEHSIOUINX CPa3y HECKOJbKO PErUCTPOB.

Jlpyroii npuMep IpUMEHEHUS MTaTTEPHA KOMMOHOBIUMK — (hbUHAHCOBBIE MTPO-
rpaMMbl, KOT/Ia UHBECTUIMOHHBII TTOPT(hEb COCTOUT U3 HECKOJIBKUX OTIEIbHBIX
aKTUBOB. MOKHO MOJIIEPAKATH CIOKHBIE arPETaThl AKTUBOB, €CJIU PEan30BaTh
noptdesb B BU/IE KOMNOHOBLYMKA, COTJIACOBAHHOTO ¢ MHTEP(hENCOM KakK/I0TO
axtuBa [ BE93].

[TaTTepn KomaHaa (275) onKChIBaeT BO3MOKHOCTH KOMITOHOBKHU U YIIOPsIIOUe-
Hst 00BEKTOB Command ¢ MOMOIIBIO KJTacca KOMIOHOBIIMKA MacroCommand.
B PopcTBeHHble MATTEPHDI

OTHOIIIeHNE «KOMITOHEHT — POJIUTENb» UCIIOJB3YETCSI B TIATTEPHE Lienoyka o6s-
3aHHocTen (263).

ITaTTepn gekopatop 4acTo MPUMEHSIETCS COBMECTHO C KOMMNoHoBLWmKoM. Kor-
Ja IeKOPATOPbl U KOMIIOHOBIIUKK HCIIOJAb3YIOTCS BMECTE, Y HIUX OOBIYHO
ObIBaeT OO pOAUTENbCKUI Kace. [ToaToMy JeKopaTopam IIPUIETCS MO/
nepskaTh uHTepdeiic KOMIIOHEHTOB TaKUMU OllepallusIMK, Kak Add, Remove
n GetChild.

[Tarrepn npucnoco6neHey (231) Mo3BoJIIET COBMECTHO UCIIOJIH30BATh KOMIIO-
HEHTHI, HO CChIIAThCS Ha CBOMX POAUTENIEN OHU ysKe He MOTYT.

Wtepatop (302) MOKHO HCIOIB30BATh AJIsE 00X0/a COCTaBHBIX OOBEKTOB.

Mocetutens (379) sokanu3yer onepaiuu 1 MoBejieHre, KOTOPbie B IPOTUBHOM
cJiydae TPUILIOCH Obl PACIIPEETSITh MEXK/LY KiaccaMu Composite u Leaf.

MATTEPH DECORATOR (ZEKOPATOP)

B HasBaHue 1 kKnaccndukauma naTTepHa

Jlekopatop — maTTepH, CTPYKTYPUPYIOIINAIA OGBEKTHL.
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Ha3HaueHue

HI/IHaMI/IquKI/I ,ZIO63.BJIH€T O6’b€KTy HOBbIE 00513aHHOCTH. SIBJsgeTCa THOKOI ab-
TepHaTHBOﬁ TIOPOKIEHUIO ITOIKJIACCOB C IIEJIbIO PACHIMPEHNA Cl)yHKHI/IOHaJIbHOCTI/I.

,El,pyrme Ha3BaHWA

Wrapper (0bepTKa).

MoTunBauus

Horaa GpIBaeT HyKHO BO3JIOKUTh AONOJHUTETbHbIE 0OA3aHHOCTH Ha OTAEIbHBIN
00bEKT, a He Ha KJ1ace B 1eJioM. Tak, 6ubinoTeka jiJist HoCTPOEHUs IpadudecKmx
uHTEP(DERCOB MOJMb30BATENS TOJKHA «<YMETh» H00aBJISITh HOBOE CBOWCTBO,
CKa)keM, PaMKy /I HOBOE MOBejieHue (HApUMep, BOSMOKHOCTD MTPOKPYTKH
K J1I060MY ay1eMeHTy uHTepdeiica).

HoBbie 006s13aHHOCTH MOKHO 100aBUTH ¢ TIOMOIIIBIO HacsepoBanus. [Ipu Ha-
CJIeIOBaHUK KJIACCY ¢ PaMKOI BOKPYT KasKIOTO 9K3eMILISpa MoAKIacca Oyaer
pucosathcs pamMka. OHAKO TaKoe pelleHne He0CTaTOuHO THOKOe U3-3a TOro,
4TO pamKka Oy/eT BhIOUpaThes cratnuecku. KiMeHT He MOKeT YIPaBJIsATh TeM,
KOT/Ia ¥ KaK KOMITOHEHTBI OYyT IEKOPUPOBATHCST 0OPaAMJICHUEM.

Jlpyroe, 6oJiee rubGKoe pereHne — HOMeCTUTh KOMIIOHEHT B IPYToii 00beKT, Ha3bl-
BaeMbIil 0eKopamopom, KOTOPBIN Kak pas 1 100aBJIsieT paMKy. [lekopaTop cJieyer
uHTepdeiicy 1eKOpupyeMoro 00 beKTa, TOITOMY €ro IPUCYTCTBHIE PO3PAYHO JJIsT
KJIMEHTOB KOMITOHEHTA. [lekopaTop repeajipecyeT 3aipoChl BHYTPEHHEMY KOMIIO-
HEHTY, HO MOSKET BBITIOJIHSTD U JIOTIOJIHUTEIbHbIE JIeUCTBUS (HAIIPUMED, PUCOBATD
pamKy) 1o uiiu nocJie nepeajipecaiun. [IockosibKy 1eKOpaTopbl IpO3pavHbl, OHU
MOTYT BKJIQJIBIBATCS JIPYT B IPYTa, I0OABJISISI TEM CaMbIM HEOTPAHUYEHHOE YK CIIO
HOBBIX 00513aHHOCTEN.

Some applications would benefit
from using objects to model every
aspect of their functionality, but
a naive design approach would be
prohibitively expensive.,

For example, most document ed—
itors modularize their text format—
- ting and editing facilities to some
aScrollDecorator < extent. However, they invarisbly
T stop short of using objects 1o
represent each character and
goa'phical element in the document.

ng 50 would Mexibiliry
at the finest I‘erve! w
application. Text graphics
could be treated uniformly with

aBorderDecorator
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[Tpeanosoxkum, 94T0 UMeeTcst 00bEKT Kiacca TextView, KOTOPBI 0TOOpaskaeT
TeKCT B okHe. [To ymosmyanuio TextView He UMeeT I0JIOC IPOKPYTKU, IIOCKOJIbKY
OHU He Beer/ia Hy KHbL. Ho mpu HeoOX0ANMOCTH UX YAACTCST T0OABUTD C TIOMOTIBIO
nekopaTopa ScrollDecorator. J[omycTiM, 4TO e1ie Mbl XOTHM 100aBUTh JKUPHYIO
CILIONIHYI0 PaMKY BOKPYT 00beKTa TextView. 31€Ch MOXKET TIOMOYD JIEKOPATOP
BorderDecorator. MbI pocTO KOMIIOHYeM oba JiekopaTopa ¢ BorderDecorator
JIISI TIONTyYEeHUsT ICKOMOTO pe3yJibTaTa.

Huke Ha cxeme TOKa3aHO, KAk KOMIIO3UIIMs 00beKkTa TextView ¢ oObekTaMu
BorderDecorator u ScrollDecorator (opMHUpYeT 2JIeMEHT JIJiT BBOJIA TEKCTA,
OKPY’KEHHBII PAMKON 1 CHAGKEHHBIN 1TOJIOCON MTPOKPYTKU:

N
(aBorderDecorator

N
(aScroIIDecorator

_ ( aTextView ]

LKOMI‘IOHeHT o 5 > L J

L KOMMNOHEHT ® .

Kiaccol ScrollDecorator 1 BorderDecorator gBJIAIOTCI HOJAKJIACCAMU
Decorator — abCTPaKTHOIO KJIACCa, KOTOPBIN MPEACTABISIET BU3YaabHbIe KOM-
TTOHEHTBI, TPUMeHsIeMbIe 11 0(POPMIIEHTS IPYTUX BU3YaTbHBIX KOMITIOHEHTOB.

VisualComponent — 9T0 aGCTPAKTHBIN KJIACC JJIst IPEACTABIEHNsT BU3YaTbHbBIX
00bekToB. B HeM onpezesien uutepdeiic st pucoBanust 1 06paboTKH COOBITHIA.
OTmeTnm, uTO KJ1acc Decorator IPOCTO Mepeaspecyer 3aipochl Ha PUCOBAHKE
CBOEMY KOMIIOHEHTY, 4 €0 MOKIACCHI MOTYT PACHIUPSATH 3Ty OIePaLMIO.

VisualComponent |-
Draw()
component

TextView Decorator <>p—

Draw() Draw() ¢ =|— = = = = = — — -| component->Draw() N
ScrollDecorator BorderDecorator
Draw() Draw() ©O=— — —[— — o Decorator::Dr?w(); AN
ScrollTo() DrawBorder() DrawBorder();
scrollPosition borderWidth
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[Tonkmaccer Decorator MOTryT 100aBJSITh JIOObIE Olepaluu st obeciede-
Hust HeobxoanMoii dbyHkimonasbHocT. Tak, omepaius ScrollTo oObekTa
ScrollDecorator MO3BOJISIET APYTUM 0OBEKTAM BBITTOJTHSITE TIPOKPYTKY, €CJIU M
M3BECTHO O PUCYTCTBUH 00beKTa ScrollDecorator B unTepdeiice. Baskmast oco-
GEHHOCTD TOTO MATTEPHA COCTOUT B TOM, UTO JIEKOPATOPBI MOTYT YIIOTPEOISTHCS
Besjie, T/ie BO3MOSKHO MosIBJIeHne caMoro o0bekTa VisualComponent. Ilpu atom
KJIMEHT HEe MOKET OTJIMUYKUTD eKOPUPOBAHHBINA OOBEKT OT HEAEKOPUPOBAHHOTO,
a 3HAYUT, U HUKOUM 00PA30M He 3aBUCHUT OT HAJMYHSI WA OTCYTCTBUS IEKOPa-
TUBHbBIX 2JIEMEHTOB.

B NpumeHUmOCTb
OcHoBHbBIE yCaoBuUA AJiA IPUMEHEHU S ITIaTTEPHA AeKOopaTop:

B MHAMHYECKOE, TPO3PAYHOe JJIsT KINEHTOB HobaBieHne 00si3aHHOCTEN 06b-
extaM (He 3aTparuBaroliee Apyrue 0ObeKThl);

B peanmmusanusd O6H33HHOCTeﬁ, KOTOpbIE MOT'YT OBITH CHATHI C O6'beKTa;

B pacimpenne MyTeM TOPOKAEHUS MOKIACCOB MO KaKMM-TO TIPUYNHAM He-
YIOOHO WJIM HEBO3MOKHO. MTHOT/Ia IPUXOANTCS PEaiM30BbIBaTh MHOTO He-
3aBUCUMBIX PACIIUPEHUI, TAK YTO MTOPOKIEHUE TTOIKIACCOB JIJISl IOJIEPKKH
BCEX BO3MOKHBIX KOMOUHAIINI TIPUBE/IET K CTPEMHUTETTBHOMY POCTY UX YHC-
ga. B pyrux ciaydasix ompesiesieHue Kiaacca MOXKeT ObITh CKPBITO WJIH TO-
4eMy-Jn00 elle HeOCTYITHO, TAK YTO TIOPOAUTH OT HETO TTOIKITACC HEMTb3S.

B CrpykTtypa

Component <t

Operation()

A

ConcreteComponent Decorator om
Operation() Operation() of = — — — — -I component->0peration()k|
ConcreteDecoratorA ConcreteDecoratorB
- - Decorator::Operation();§>
Operation() Operation() o- - — [ PN,
AddedBehavior() AddedBehavior();
addedState
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M YuacTHUKK
® Component (VisualComponent) — KOMMOHEHT:

* omnpezessieT WHTEpdEc 111 00bEKTOB, Ha KOTOPbIE MOTYT ObITh MHAMU-
YECKH BO3JIOKEHBI JIOTOJTHUTETbHBIE 00SI3aHHOCTH;

B ConcreteComponent (TextView) — KOHKPETHbI KOMMOHEHT:

* omnpejensieT 00bEKT, Ha KOTOPbIil BO3JIATal0TCs AOTIOJIHUTEIbHbIE 00s13aH-
HOCTH,

® Decorator — gekopatop:

* XPaHWT CCHIIKY Ha 0OBEKT Component 1 ompeiesisieT nHrepdeiic, CooTBer-
cTByIoUi nHTEpdeiicy Component;

m ConcreteDecorator (BorderDecorator, ScrollDecorator) — KOHKPETHbIN
Jekopartop:

¢ BO3JaraeT JJOIIOJTHUTEJIbHbIC 0043aHHOCTH Ha KOMIIOHEHT.

B OtHolweHuA

Decorator mepeajipecyer 3armpochl 00beKTy Component. MosKeT BBITTOJHSATD U JI0-
MMOJTHUTEbHBIE OTIEPAIINU IO U ITOCJIE TIepeapecaluim.

B Pe3ynbratbl
Y narTepHa ileKopaTop ecTb, 110 KpaiiHeil Mepe, /[Ba IIJII0CA 1 /IBA MUHYCA:

B bonvuas zubKocmo, Hexncenu y cmamuueckozo naciedosanus. Ilatrepu pe-
KopaTop Mo3BoJisieT Oojiee THOKO M0OaBJAATH 0OBEKTY HOBbIE 00SIBaHHO-
cTH, 4eM ObLI0 Obl BOBMOYKHO B CJy4ae CTaTU4ecKOTo (MHOKECTBEHHOTO)
HacJiefloBaHKs. [lekopaTtop MOKET H00aBJAATh U yAAIATh 0OS3aHHOCTH BO
BpeMs BBITIOJIHEHUSA TporpaMMbl. C APyroil CTOPOHBI, TIPU MCIOJTH30BA-
HUU HacJiefloBaHusl TpeOyeTcsl co3aBaTh HOBBIN KJIacc JUist Kakao0i J10-
[OJIHUTEIbHOM o0si3aHHOCTH (Hampumep, BorderedScrollableTextView,
BorderedTextView), 4TO BejleT K YBEJIUYEHUIO YHCIA KJIACCOB U, KAK CJIe/I-
CTBUE, K BO3PACTAaHUIO CIOKHOCTH crcTeMbl. Kpome TOTO, IpUMeHeHNe He-
CKOJTBKUX JIEKOPATOPOB K OAHOMY KOMIIOHEHTY TI03BOJISIET (hDOPMUPOBATH
POU3BOJIbHBIE KOMOUHAIIMY 0OA3aHHOCTEI.

JlekopaTopbl TaKKe TO3BOJISIOT JIETKO I00aBUTh OJTHO 1 TO K€ CBOUCTBO JIBAK-
abl. Harpumep, 4T06b1 OKPYKUTH 0OBEKT TextView JBOMHON PaMKOIi, HYKHO
pocTo 106ABUTH [1Ba ieKopaTtopa BorderDecorators. [[BoiiHOE Hac/ie[oBaHe
KJlaccy Border B JIydIleM cJydyae 4peBaTo omnOKaMu;
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B 10360J151eM UOENCAND NEPEZPYHCEHHBIX DYHKUUSMU KIACCO8 HA BEPXHUX YPOB-
Hax uepapxuu. Jekopatop paspemaer 100aBJIsTh HOBbIE OOS3AHHOCTH 110 MEPE
HeoOXoanMOocTH. BMeCTo TOro uTo0bI MBITATHCS MOJIEPKATh BCE MBICIUMbIE
BO3MOKHOCTU B OJTHOM CJIOKHOM, JIOTTYCKAIOIEM Pa3HOCTOPOHHIOI HACTPOIi-
Ky KJIacCe, BbI MOJKETeE OTIPEIETUTD ITPOCTOMH KJIacC U ITOCTEITeHHO HapaluBaTh
ero (PyHKIIMOHAJIBHOCTD C TTOMOIIBIO JIEKOPATOPOB. B pesysibrare mpuiioxe-
HUE yXKe He TieperpysKaercst HencnoybdyeMbiMu hyHkinusamu. Herpyano tak-
JKe OIpeiesisiTh HOBbIE BUJIBI IEKOPATOPOB HE3ABUCUMO OT KJIACCOB, KOTOPBIE
OHU PACIIUPSIIOT, a’Ke eCJTM MEPBOHAYATHHO TaKUe PACIITUPEHIST He TTAHUPO-
BasIch. I1py pacimpeHnu ke CI0KHOTO KIacca 0ObIYHO IPUXOANTCS BHUKATD
B JIeTa/Id, He MMEIOIUe OTHOIIEHNS K J00aBIsIeMOil (hyHKIU;

B Jexopamop u ezo Komnonenm He udeHmuunbl. Jlekopatop IeiicTByeT Kak 1po-
3paunoe obpamienre. Ho 1eKopupoBaHHbIIT KOMITOHEHT BCE JKe He HIeHTHYEH
nucxoxHomy. IIpu crmorb30BaHnN IEKOPATOPOB 3TO CJIelyeT UMETh B BUJLY;

B MHOJNCECMEO MEAKUX 000EKMO6. HpI/I HCITOJIb30OBAHUU B IIPOEKTE ITaTTEPHA fe-
KOpaTop HEPE/KO (bOpMI/IpyeTCH CHCTEMa, COCTaBJIeHHasA N3 GOJIBIIIOTO YK CJIa
MeEJIKHUX O6'I)eKTOB, TMMOXOKUX APYT Ha Apyra. Taxue 0OBEKTHI Pas3jindaroTCA
TOJIBKO CIIOCOOOM B3aMMOCBA3U, a HE KJIACCOM U HE 3HAYEHUAMU CBOUX BHY-
TPEHHUX MEPEMEHHbBIX. XOTsI TaKue CUCTEMBI JIETKO HaCTpanBalOTCA IIPOEK-
TUPOBIINKOM, XOPOIIO paB6I/IpaIOHII/IMC${ B X CTPOEHUU, U3y4aTb U OTJIAKN-
BaTb UX O4YEHDb TAXKEJIO.

B Peanusauus

HpI/I IIPUMEHEHUU ITaTTEPHA AeKopaTop CJAECAYET YUUThIBATDH P/l ACIIEKTOB!

B coomsemcmaeue unmepgheticos. Vinrepdeiic mexoparopa T0KeH COOTBET-
CcTBOBaTh WHTepdeiicy peKkopupyeMoro KommoHeHTa. I[losaTtomy Kiacce
ConcreteDecorator [OJUKHBI HacjenoBaTh o0IeMy kiaaccy (10 KpaitHeit
Mepe, B C++);

® omcymcmeue abcmpaxmiozo kiacca Decorator. Her HeoOXOIUMOCTH OTIpejie-
JIATh abCTPAaKTHBINA Kaace Decorator, eciii Bbl cOOUpaeTech A00ABUTH BCEIO
o/IHy 00s13aHHOCTD. Tak 4acTo IMPOUCXOINT, KOT/Ia BBl paboTaere ¢ ysKe CyIie-
CTBYIOTIEH MepapXueil KIaccoB, a He MPOEKTHpyeTe HOoBy0. B TakoMm ciydae
OTBETCTBEHHOCTD 3a MEPEAPECAIUIO 3AITPOCOB, KOTOPYIO OOBITHO HECET KJIacC
Decorator, MOJKHO BO3JIOKUTb HEIIOCPELCTBEHHO Ha ConcreteDecorator;

B obnezuennvie knaccot Component. YtoObl MOKHO OBLIO TapaHTHPOBATH CO-
orBeTcTBUE MHTEPGECOB, KOMIIOHEHTD! U JIEKOPATOPBI JOJIKHBI HACJIE/0-
BaTh 0011IeMy Kjaccy Component. Baxkno, 4ToObI ATOT KJace ObLI HACTOJIBKO
JIETKMM, HACKOJBKO BO3MOKHO. VIHBIMU CJIOBAMHU, OH JIOJIXKEH OTIPE/IETISITh
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unrepdelic, a He XpaHuTh jJanubie. OnpejiesieHne PEACTABICHUS JaAHHBIX
JOJIZKHO OBITD TIePeIaHo B TIOKIACCHL; B IPOTHBHOM CJIyYae IeKOPATOPBI MO-
IyT CTaTh BeChMa TSIFKEJOBECHBIMU, ¥ TIPUMEHSITh UX B GOJIBIIOM KOJIMYECTBE
Gyer HakmaaHO. Bririoyenue 60ibimoro uyncaa GyHKIHii B Kace Component
TaKKe yBeJNYNBaeT BEPOSITHOCTD, YTO KOHKPETHBIM IOJIKJIaccaM IIPUAETCS
IJIATUTD 32 TO, UYTO UM HE HY’KHO;

usMeneHue 00IUKa, a He BHYMpPeHHez0 Ycmpolicmaea 00vekma. ekopatop MOKHO
paccMaTpuBaTh Kak MOSBUBINYIOCS Y 00beKTa 000JI0UKY, KOTOPast M3MEHSIET
ero nosejieHne. AJibTepHATHBA — M3MEHEHKe BHYTPEHHETO YCTPOHCTBA 00b-
€KTa, XOPOITNM IIPUMEPOM UYEeTO MOKET CIY:KUTh MaTTepH cTpatervs (362).

CTpaTeFI/II/I Jydlie IMoAX0AAT B CUTYyallusX, Korja Kjaacc Component yxe
JO0CTAaTOYHO TAXKEJI, TaK 4YTO IIpUMMEHEHUE IIaTTEPHa AeEKOPATOP O6XOI[I/ITC9[
CJINIIIKOM /10pOro. B IIaTTEPHE CTpaTerna KOMIIOHEHTDI ITIEPEAAIOT 4aCTh CBOEI
(byHKL[I/IOHaJIbHOCTI/I OTAEJbHOMY O6'I)€I(Ty-CTpaT(i‘l“I/II/I7 IO9TOMY M3MEHUTD
WJIX PACIIUPUTD MMOBEJIEHNE KOMIIOHEHTA I0IIYCTUMO, 3aMEHUB 9TOT 0OBEKT.

Hampumep, Mbl MOZKEM TTO/IEPKATH PAa3HbIE CTUJIN PAMOK, IIOPYYUB PUCOBAHIE
paMKH crienuaibHOMy 00beKTy Border. OObeKT Border SIBJISIETCS TPUMEPOM
00beKTa-CTPATErMH: B JAHHOM CJIy4ae OH MHKAIICYJIUPYeT CTPATErnio PUCOBa-
HUS paMKU. Yucso crpareruii MoKeT ObITh JIF0OBIM, 03TOMY 3(DdHEKT TaKoi
Ke, KaK OT PeKyPCHUBHON BJIOKEHHOCTH JIEKOPATOPOB.

Hanpumep, B cucremax MacApp 3.0 [App89] u Bedrock [Sym93a] rpaduueckue
KOMIIOHEHTBI, HasbIBaeMble npedcmasienusmu (Views), XpaHsaT CIIMCOK 00beK-
ToB-0opmumeneil (adorner), KOTOpbie MOTYT H00ABJISITH PasIUYHbIE OOPMIIE-
HUsI BPOJIE TPaHMUIL K BULY. ECJIN K peIcTaBIeHUIO TPUCOEANHEHBI TaKKe 00b-
€KTBbI, OH JIaeT M BO3MOKHOCTD BBITTOJHUTD cBou (hyHKimu. MacApp u Bedrock
BBIHYK/ICHBI ITPEJOCTABUTD JOCTYII K 3TUM OTIEPALIUSIM, ITOCKOJIbKY KJIacc View
BEChMa TSIKEJIOBECEH. BhIIO ObI CIIMIIIKOM PaCTOYUTEIbHO HCTIOIb30BATh MOJIHO-
MaciTabHbIi 00BEKT HTOT0 KJIacca TOJIBKO JIJIsl TOTO, YTOObI I00aBUTh PaMKY.

[ToCKOJIbKY IaTTEPH [eKOpaTop U3MEHSIET JIMIITb BHEITHIIT 00K KOMITOHEHTA,
MOCJIeJIHEMY HUYETO He HAJIO «3HATh» O CBOUX JIEKOPATOPaX, TO €CThb JIEKOPa-
TOPBI TTPO3PAYHBI /IJIsT KOMIIOHEHTA.

(aDecorator

( aDecorator

Lcomponent ° aComponent

Lcomponent > >

L DYHKLUMOHAILHOCTb, PaCLLINPEHHAs ,quopaTopOM—I
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B ciyuae crpaTternii caMoMy KOMITOHEHTY U3BECTHO O BO3MOKHBIX PacIinpe-
Husx. [ToaToMy OH J0JKEH pactiosiarath nHGopMarmeii 060 BCex CTpaTersix
1 CCBITIATHCS Ha HUX.

aComponent

( aStrategy
L strategies L y >
L next

_ ( aStrategy ]

T e ]

I— DYHKLUMOHATIbHOCTb, PaCLUMPEHHAas! crparermeﬁ—l

[Tpu ncropb30BaHMY TTOIX0/IA, OCHOBAHHOTO HA CTPATETUAX, MOKET BO3HUK-
HYTh HEOOXOUMOCTb B MOANDUKAIIMN KOMIIOHEHTa, YTOObI OH COOTBETCTBOBAJ
HOBOMY pactiupennto. C Apyroil CTOPOHBI, y CTPATErnu MOKET ObITh CBOI
cOOCTBEHHBIN CIeUaNN3NPOBaHHbII nHTepdeiic, Torga Kak unrepdeiic ge-
KOparopa JI0JKeH TOBTOPATH nnTepdeiic kommnonenTa. Harmpumep, ctparernn
PUCOBAHIS PAMKH HEOOXOANMO OITPE/IETATH BCETO JIUIITb MHTEPMETC 175t 9TOM
oneparuu (DrawBorder, GetWidth u T. /1.), TO €CTh KJIacC CTPATETUU MOKET
OBITD JIETKUM, HECMOTPST Ha TSKETOBECHOCTh KOMITOHEHTA.

Cucrembl MacApp u Bedrock npumeHsior Takoii oAX0[4 He TOJIBKO [
odopMIIeHHS TIPEACTABICHUI, HO W JIJIs pacIlupeHrs 0COOeHHOCTel 10-
BejleHrsl 00bEKTOB, CBA3aHHBIX ¢ 00paboTKOil cobbiTHil. B 06enx cucremax
npeJCTaBIeHne BEeJET CIUCOK OOBEKTOB MOBEAEHNST, KOTOPhIE MOTYT MOJIM-
dbumMpoBaTh U nepexBaTbiBaTh COObITUA. KaskaoMy 3aperncTpupoBaHHOMY
00BEKTY MOBEIEHKS [TPEACTaBIEHUE IPEJOCTABIISIET BO3MOKHOCTb 00paboTaTh
COOBITHE 10 TOTO, KaK OHO Oy/IeT epeaHo HE3aperncTpUPOBAHHBIM 0ObeKTaM
TAaKOTO POJIA, 3a CYET YEr0 JOCTUTAETC IepeoIpeiesenne noseaenns. MoxHo,
HAIpUMeEP, I€KOPUPOBATD BUJL CIIEIIMAIBHOMN TOAAEPAKKON pabOThI ¢ KJIaBua-
TYPOIi, ecJI 3aperucTpupoBaTh 0ObEKT IIOBEEHNUSI, KOTOPbIIi IepeXBaThIBAET
1 06pabaThiBaeT COOBITHS HAKATH KJIABUIIL

M MNpumep Koga

Cureytonuii mprMep MOKa3bIBaeT, KaK AEeKOPATOPhI TI0JIb30BATEIbCKOTO MHTEP-
detica peamuzyioTcs B mporpamme Ha C++. [Ipeamomaraercs, 9To Kracc KOMITO-
HeHTa Ha3bIBaeTcs VisualComponent:

class VisualComponent {

public:
VisualComponent()
virtual void Draw();
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virtual void Resize();
/! ...
¥

OHpe[[eJII/IM MOJ/IKJIacc KJyracca VisualComponent ¢ umeneM Decorator, OT KOTOPOTO
3aTeM IIOPOIVM MOIKJIACCHI, peaIn3yIolne pa3inyHbie od)opMJIeHI/Iﬂ:

class Decorator : public VisualComponent {
public:
Decorator(VisualComponent*);

virtual void Draw();
virtual void Resize();
/] ...
private:
VisualComponent* _component;

1

OG6bekT Kracca Decorator JIEKOpPUpYeET 00beKT VisualComponent, Ha KOTOPBIii
CCbLJIAeTCS NepeMeHHas 9K3eMIIIpa _component, HHUIIMATU3UpyeMas B KOH-
ctpykTope. /lsng kaxxmo#t onepannu B nHTEepdetice VisualComponent B Kiacce
Decorator orpe/iesieHa pean3aliisi 1o yMOJTYAHUIO, [TePeIAIoNiast 3aIrpOoChl 00b-
€KTY, Ha KOTODPbIiI BeJIeT CChIIIKA _component:

void Decorator::Draw () {
_component->Draw();

void Decorator::Resize () {
_component->Resize();

[Tonkmaccsl Decorator onmpeesAioT cenuaan3upoBannbie onepannn. Hampn-
Mep, Kjracc BorderDecorator g00aBsieT K CBOEMY BHYTPEHHEMY KOMITOHEHTY
pamKy. BorderDecorator — aTo nojiksiacc Decorator, r7ie oneparus Draw 3ame-
IIIeHa TaK, YTO PUCYET PaMKy. B aToM KJiacce onpe/iesiena Tak:ke 3aKpbITasi BCIIO-
MoraTeJbHas orepaiinsi DrawBorder, KOTOpasi, COOCTBEHHO, 1 N300PaKaeT PaMKy.
Peanmsamim Bcex oCcTaIbHBIX OTIEpaIiii 9TOT MOKJIACC HAacae yeT oT Decorator:

class BorderDecorator : public Decorator {

public:
BorderDecorator(VisualComponent*, int borderWidth);
virtual void Draw();

private:
void DrawBorder(int);
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private:
int _width;
¥

void BorderDecorator::Draw () {
Decorator: :Draw();
DrawBorder(_width);

[Togknaccsl ScrollDecorator 1 DropShadowDecorator, KOTOpbIE 100aBAT BU-
3yaJIbHOMY KOMIIOHEHTY BO3MOKHOCTDH IPOKPYTKU U OTTEHEHUS, PEATIU3YIOTCA
AHAJIOTUYHO.

Temnepp aK3EMIIIAPDI ATUX KITACCOB MOKHO CKOMTIOHOBATD JIJIS TTOJTYYeHNS Pa3-
JuuHbIX opopmiennii. Huske 1mokaszano, Kak UCIIOJIb30BaTh J€KOPATOPDI JIJIsT
CO3/IaHMS TTPOKPYYNBAEMOTO KOMITOHEHTA TextView ¢ paMKOi.

Bo-mepBbIxX, HYKHO KaKUM-TO 06pasoM TOMECTUTDh BU3YaJbHBIN KOMIIOHEHT
B OKOHHBIIT 00beKT. IIpe/monokum, 4To B Kracce Window [71st 9TOM 1€/ MMeeTCst
oriepaliusg SetContents:

void Window::SetContents (VisualComponent* contents) {

/...

Tenepb MOJKHO CO31aThb I10JI€ Jidd BBOJa TEKCTa 1 OKHO, B KOTOPOM 6y,ZIET Ha-
XOJIUTHCA 9TO I10JI1€E:

Window* window = new Window;
TextView* textView = new TextView;

TextView gaBigercd mojakgaccoMm VisualComponent, 3HAYUT, Mbl MOTJIN OBl TI0-
MECTUTH €0 B OKHO:

window->SetContents(textView);

Ho nam Hy’KHO 110Jie BBO/Ia C PAMKOI U BO3MOKHOCTBIO TPOKPYTKH, TIOITOMY
Iepe/ pasMeleHueM B OKHE €ro HCO6XOILI/IMO COOTBETCTBYIOIIUM O6p8.30M
0(OPMHUTH:

window->SetContents(

new BorderDecorator(
new ScrollDecorator(textView), 1

)5
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[TockosbKy Kiacc Window oOpalaercst K CBOEMY COIEPKUMOMY TOJIBKO Y4epes
untepdetic VisualComponent, TO eMy HEU3BECTHO O TTPUCYTCTBUU JIeKOPATOPA.
KauenT npu skeravuy MOXKET COXPAHUTD CCBIIKY Ha CaMO TTOJIe BBOJIA, €CJIA eMY
HY>KHO paboTaTh ¢ HUM HEIIOCPEACTBEHHO — HATIPUMEP, BBI3bIBATD OIlEpalliu, He
BXOIATINE B UHTepdetic VisualComponent. KiMeHTHI, KOTOPBIM BaKHA UIEHTUY-
HOCTb 0OBEKTa, TAKKE JTOJKHBI 00PAIATHCS K HEMY HATIPSIMYIO.

M3BeCcTHble NpyMeHeHunA

Bo mMHOTMX 6UMOAMOTEKAX /IS TIOCTPOEHUST OOBEKTHO-OPUEHTUPOBAHHBIX UH-
TepdelicoB Mob30BaTeIsI JeKOPATOPhI IPUMEHAIOTCS IS [0OaBICHUS K BU-
JuKetaM rpaduueckux oopmiiennii. B kauecTBe mpuMepoB MOYKHO HA3BaTh
InterViews [LVC89, LCI+92], ET++ [WGMS88] u 6ubanoreky Kiaccos
ObjectWorks\Smalltalk [Par90]. BoJsiee sk3oTHUeCK1E BAPHAHTHI TPUMEHEHUST
naTTepHa gekopatop — 9To Kiacc DebuggingGlyph us 6ubanoreku InterViews
1 PassivityWrapper us ParcPlace Smalltalk. DebuggingGlyph BeiBOAUT OT-
JIAIOYHYI0 MHMOPMAIIUIO /10 M ITOCJIe TOr0, KaK IepeajipecyeT 3armpoc Ha pas-
MelleHre CBOEMY KOMITOHEHTY. DTa nHMOPMAIUs MOKET ObITH MTOJIE3HO J1JIst
aHaJIN32a U OTJIAJIKU CTPATETUHU PasMeleHUst OObEKTOB B CI0KHONW KOMITO3UIIHHL.
Knacc PassivityWrapper TI03BOJISIET Pa3pelinThb UIU 3aITPETUTh B3aMMOIEi-
CTBUE KOMIIOHEHTA C TT0JIb30BaTETIEM.

Ho npumMenenye marTepHa aekopatop HUKOMM 00pa3oM He OrPaHUYNBAETCS Ipa-
(pmuecknmu nHTEpdEIicaMu TOTH30BaTEH, KaK TOKA3bIBACT CJICAYIONTUI TTpuMep,
OCHOBAHHBIN Ha MTOTOKOBHIX Ki1accax n3 Kapkaca ET++ [WGMSS].

[Totok siBasieTcst (hyHIaMEHTAIBHON abcTpakIueil st GOIBIIMHCTBA CPEICTB
BBOAA,/BbIBOAA. OH MOXKET IPefOCTABIATh nHTepdeiic A npeodbpasoBanms 00b-
€KTOB B ITOCJIEZ0BATEILHOCTD OAMITOB MM CUMBOJIOB. JTO MTO3BOJIACT 3aIUCATh
00bexT B (hailn uan Oydep B MaMsATH U BIOCIEACTBIN U3BJIeuYb ero orryaa. Ca-
MBI OUeBUIHBII CITOCOO CIeIaTh 9TO — ONPeIeUTh abCTPAaKTHBIH K1acc Stream
C mojikjiaccaMu MemoryStream u FileStream. HpeJIHOJIO>KI/IM, OJIHAaKO, YTO BaM
TaKKe XOTEJIOCh Obl UMETh BO3MOKHOCTD:

B CXXUMATh JAHHBIC B IOTOKE C IPUMEHEHUEM PA3JUYHbIX aITOPUTMOB (KOIU-
pOBaHUe C TIePeMeHHOI IVIMHOW CTPOKH, anropuT™m Jlemmens — 3uBa u T. 11.);

B 1peoOpa3oBbIBATE JaHHbIE B 7-0uTHBIE cuMBOJIbI Koga ASCII g nepegaun
IO KaHaJTy CBSI3U.

ITarrepn gekopaTop IO3BOJISET BECbMa 3JIETAHTHO A00AaBUTDL Takue 00s3aH-
HOCTH ToToKaM. Ha cxeme HMIKe TTOKa3aHO OJHO W3 BO3MOKHBIX PEIICHUN
3a/1aun.
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Stream

Putint()
PutString()
HandleBufferFull()

N

MemoryStream FileStream StreamDecorator Omm
HandleBufferFull() HandleBufferFull() HandleBufferFull()Jof = = = = = — 1
I
1
| | | component->HandIeBufferFuII()§|
ASCII7Stream CompressingStream
Cxartb faHHble B Oydepe ﬁ
HandleBufferFull() HandleBufferFull() 0-|— =1 StreamDecorator::HandleBufferFull()

AGCTpaKTHBIN KJTace Stream nMeeT BHYTPeHHUIT Oydep 1 Tpe1ocTaBIIsieT omepa-
WY ISt ToMelneHust ganubix B motok (Putlnt, PutString). Kak tosbko 6ydep
3aroJiHsieTcs1, Stream BbI3bIBaeT abCTPaKTHYIO omepainio HandleBufferFull,
KOTOpasi BbIIIOJIHSIET peajibHOe IiepeMellleHre TaHHbIX. B kinacce FileStreamaTa
orepaius 3aMeraeTcst Tak, yto Oydep 3anucoBaercst B haiii.

KitoueByto posib 3/1ech urpaet kiacc StreamDecorator. FIMeHHO B HeM XpaHUTCS
CCBIJIKA HAa TOT IIOTOK-KOMIIOHEHT, KOTOPOMY I1epeajipecyioTcs Bee 3arpochl. [Tog-
KJIacchbl StreamDecorator 3aMeraloT omeparuio HandleBufferFull v BbIIIOIHAIOT
NIOTIOJTHUTEIbHBIE JIeMCTBYS, TIepe/i TeM KaK BbI3BaTh Peanu3alliio 9TOH oreparun
B KJlacce StreamDecorator.

HaHpI/IMep, nojkJgacc CompressingStream cxxumaeT gannbie, a ASCII7Stream
npeo6pasyer ux B 7-6uthblii kog ASCII. Tereps, 1151 TOro 4ToObI CO31aTh 0OHEKT
FileStream, KOTOPBII 00HO8peMeENHHO CKUMAET JAHHBIE 1 TPe0OPasyeT pe3yibTar
B 7-OMTHBIIT KOJI, JOCTATOYHO TIPOCTO JEKOPUPOBATh FileStream ¢ MCIIOIH30Ba-
HueM CompressingStream n ASCII7Stream:

Stream* aStream = new CompressingStream(
new ASCII7Stream(
new FileStream("aFileName")

)
aStream->PutInt(12);
aStream->PutString("aString");

PopcTtBeHHble NnaTTepPHbI

Apantep (171): pekopaTop U3MEHSIET TOJIBKO 00A3aHHOCTH 0OBEKTA, HE MEHISI
unrepdeiica, a aganTep NpugaeT 0ObEKTY COBEPIIEHHO HOBBIN MHTEPdEIIC.
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KomnoHoBwwmk (196): pekopaTtop MOKHO CUNTATh BBIPOKIAEHHBIM CIy4aeM COCTaB-
HOTO 00BEKTA, Y KOTOPOTO €CTh TOJBKO OINH KOMITOHEeHT. OTHAKO IEKOPATOP 10-
GaBJisieT HOBbIE 0OSI3aHHOCTH, arperupoBanne 0ObEKTOB He SIBJISIETCS €T0 I[eJIbIO.

Crpaterusa (362): nekopaTop I03BOJISIET U3MEHUTDh BHEUIHUN 0OIMK 00bEKTA,
CTpaTervs — ero BHYTpPeHHee cojiep;KaHue. ITO /1Ba B3aUMOIOTIOIHSIONINX CITO-
coba nu3MeHeHust 0ObeKTa.

[ATTEPH FACADE (OACALL)

HasBaHue n knaccndurkauma nattepHa

MDacaj — maTTepH, CTPYKTYPUPYIOLIHIT OOBEKTHI.

Ha3HaueHue

[Tpenocrasisier yauduimpoBanusiii naTepdeiic BMecto Habopa mHTepheiicoB
HEKOTOPOI ocucTeMbl. Gacag onpesessieT nHrepdeiic 6osee BbICOKOTO YPOBHS,
KOTOPBIH YIIPOIIAET UCIIOh30BAHUE TTO/ICUCTEMDI.

MoTunBauus

Pasbuenue Ha ocucTeMbI 06JIer4aeT MPOEKTHPOBAHUE CII0KHON CUCTEMBI B 11€e-
Jiom. OG111ast 11eJib BCSIKOTO MTPOEKTHPOBAHUST — CBECTH K MUHUMYMY 3aBUCHMOCTD
MOJICUCTEM JIPYT OT ZAPyTra u 0OMeH nHdopmarmeii Mesx iy Humu. OIuH 13 Croco-
GOB pelleHus ATOM 3a1aun — BBeeHne 00beKTa pacaf, KOTOPBIN TPEIOCTABIISIET
eIMHbII YIPOIEeHHbI HHTEpdeiic K 6oJiee CJI0KHBIM CHCTEMHBIM CPEICTBAM.

Knaccsbi knueHra I___l

dacag

=

Knaccbl nogcucremsi

Paccmorpum, Hanpumep, cpeiy MporpaMMUPOBAHUS, KOTOPas /1aeT MpU-
JIOXKEHUSAM JIOCTYT K MOJCUCTEME KOMIUJISAINU. B 3Ty mojicucreMy BXOIAT
KJIACCHI, Peasn3yiolne KOMITUJIATOP — Takue Kak Scanner (JeKCUYECKUN
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aHAIU3aToP), Parser (CUHTAKCUYECKUY aHAIU3ATOP), ProgramNode (y3eJ mpo-
rpaMMbl), BytecodeStream (1moTok 6afiTOBBIX KOZOB) 1 ProgramNodeBuilder
(cTpoutenb y3saa mporpaMmbl). HeKoTopbIM clilenmmaamn3upoBaHHbIM TPUJIO-
JKEHUSIM, BOBMOSKHO, TIOHAOOUTCS IPSIMOT TOCTYIT K ATUM Kiaccam. Ho st
GOJIBIMHCTBA KJIUEHTOB KOMITHJISITOPA TaKKe JeTal, KaK CHHTaKCUIeCKUI
pa3bop u reHepupoBaHne Ko/a, 0ObIYHO He HYKHBI; UM TIPOCTO TPeOyeTcst OT-
KOMITUJINPOBATh HEKOTOPYIO TTpoTrpaMmy. I TaKuX KJIANEHTOB IpUMeHeHne
MOII[HOTO, HO HU3KOYPOBHEeBOTO nHTepdelica B mojcucTeMe KOMITUIAINN
TOJIBKO YCJOKHAET 3a/1a4y.

Yr0o6bl npegocTaBuTh WHTEPPEiic 6ojiee BBICOKOTO YPOBHS, HU30JUPYIOMIMI
KJIMEHT OT 3TUX KJIACCOB, B MOJICUCTEMY KOMITUJISIIINU BKJIIOYEH TAKXKe KJacc
Compiler (xkommuisaTop). OH omnpejesseT YHUDUITUPOBAHHBIN UHTEP(ENC KO
Bceil (pyHKIMOHa/MbHOCTH KoMImsiTopa. Kitace Compiler BbICTyIIaeT B poJin
(pacama: on pegocTaBIseT IPOCTON nHTEPdEiic K HoJIee CI0KHON OACUCTEME.
OH «CKJlenBaeT» KJIacchl, peasusyiolire yHKIIMOHATbHOCTD KOMITUIISITOPA, HO
He CKPbIBAaeT MX MOJHOCTBI0. Dacay KOMIUIATOPA yIIpoIliaeT paboTy OOJIbIIMH-
CTBa IPOrPAMMUCTOB, HEe CKPBIBAsI HU3KOYPOBHEBYIO (DYHKIIMOHATIBHOCTD JIJIST
TeX HEMHOTUX, KOMY OHa HYKHA.

Compiler

Compile()

Knaccei T
nogcucremMbl

KomMmnunayunn

—>| Scanner |—— ->| Token |<7
- - - Parser | | Symbol l‘i

—>| ProgramNodeBuilder |— - ->| ProgramNode l—

BytecodeStream

- — —
Statement Node

A ExpressionNode
StackMachineCodeGenerator | | RISCCodeGenerator | VariableNode

CodeGenerator
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M lMprymeHUMOCTb

OcHoBHbIE YCJI0BUA [JIA TIpDpUMEHEHWA ITaTTEPHA d)acap,:

B npedocmasnenue npocmozo unmepgetica x ciodxcHol nodcucmeme. dacrto mosu-
CHCTEMBbI YCJIOKHAIOTCS 110 Mepe pasButust. [Ipumenenue O0JIbIIMHCTBA AT-
TEPHOB MPUBOJUT K TOMY, UYTO B CHCTEME TIOSBJISETCS MHOKECTBO MEJKUX
k7aaccoB. Takyio mojcucTeMy Ipoie MTOBTOPHO MCIOJIb30BAaTh M HACTPAU-
BaTh MO/ KOHKPETHBIE HYK/IbI, HO BMECTE C TeM IIPUMEHSITD TTOJICUCTEMY TEM
KJIMEHTaM, KOTOPBIM He HYKHO €€ HaCTpanBaTh, craHoBuTcs TpyaHee. Macaj
npejiaraeT HeKOTOPbIii BI/] CHCTEMBI T10 YMOJIYAHUIO, YCTPAUBAIONIIiT 60JIb-
MIMHCTBO KJUEHTOB. VI JIMIIb Te KIMEHTHI, KOTOPBIM HYKHBI H0JIee MINPOKHIE
BO3MOKHOCTH HACTPONKU, MOTYT HAIIPSIMYIO 00PAaTUTHCS K TOMY, YTO HAXO-
IUTCs 3a (hacagioM;

B MHOZ0UUCTEHHBLE 3AGUCUMOCTIU MENCOY KAUCHMAMU U KIACCAMU Peatu3auuu
abcmpakyuu. Dacaj; MO3BOJSIET OTAETUTD MOACUCTEMY KaK OT KJIMEHTOB, TaK
U OT JIPYTUX TTOJICKCTEM, YTO, B CBOIO OY€PE/lb, CITIOCOOCTBYET HE3aBUCUMOCTH
MIO/ICKCTEM U TIOBBITIIEHUTO YPOBHS IEPEHOCUMOCTH;

B mpebyemcs pasioxicums noocucmemy na omoenvivie yposru. Vicnosb3yite
(acan ns onpenesieHus TOYKNM BXO/A HA KaXK/bI YPOBEHb MOJICUCTEMBI.
Eciu nojicucteMbl 3aBUCSAT APYT OT JIPyra, TO 3aBUCUMOCTH MOKHO YIIPO-
CTUTh, Pa3pPelINB MoACUCTEMaM 0OMEHNBAThCst MH(GOPMAIINE TOJIbKO Yyepes
dacazpr.

B CrpykTypa

[ dacap I

Knaccsel nogcucremsi

[~ L1

|
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YUyacTHUKMK
m Facade (Compiler) — dacap:
*  «3HaeT», KaKKM KJIaccaM IOJICUCTEMbI aJipecoBaTh 3aIpoc;

* JIeJIETUPYET 3alPOChI KJIMEHTOB MOAXOSIINM 00beKTaM BHYTPH MOICH-
CTEMBI;

® Kiaaccel noacucremst (Scanner, Parser, ProgramNode U T. 11.):
*  peasm3yioT PYHKITMOHATBHOCTD TTO/ICUCTEMBI,
*  BBIOJHSIOT paboTy, mopydentyio oobekrom Facade;

¢ HHYEro HE «3HAI0T» O CyHIECTBOBAHNN Q)acana, TO €CTb HE XPaHAT CCbIJIOK
Ha HETOo.

OTHoOWweHuA

KireHTbl 061Ar0TCS ¢ TI0CUCTEMOI, TTOChLIas 3anpochl pacagy. OH mepeaape-
CyeT UX HOAXOAANIMM 00beKTaM BHYTPU HOACUCTEMbL. XOTS OCHOBHYIO paboTy
BBITIOJTHSIOT UMEHHO 00BEKTHI MOACKCTEMBI, dacagy, BOZMOKHO, TIPUIETCS TTpe-
obpasoBath cBOM MHTEPDENC B MHTEPHENCHI TOACUCTEMBI.

KienTsl, mosb3yionecs: ¢acafgom, He UMEIOT TIPSIMOTO IOCTYTa K 0O beKTaM
MTO/ICUCTEMBL.

Pesynbtatbl
OcHOBHBIE TOCTOMHCTBA TAaTTEPHA dacap;

B oH H30J/JMPYET KJIMEHTOB OT KOMIIOHEHTOB IOJACHUCTEMbBI, YMEHbIIAs TEM
CaMbIM YUCJIO O6'I)€KTOB, C KOTOPbIMHU KJIMEHTaM IIPUXOJUTCA MMETDH [EJIO,
1 yrpotast paboTy ¢ MOACUCTEMOI;

B [103BOJISIET OCJAOUTH CBSIBAHHOCTH MEKIY IMOJACUCTEMON U ee KJIMEeHTaMU.
3ayacTyio KOMIOHEHTHI TIOJICUCTEMbI CUITLHO CBsi3anbl. Crabast CBA3aHHOCTD
TTO3BOJIIET BUON3MEHATHh KOMITOHEHTBI, He 3aTParuBasi IIPU 9TOM KITHEHTOB.
Dacajibl TOMOTAIOT PABJIOKUTH CHCTEMY Ha YPOBHU U CTPYKTYPHPOBATD 3a-
BUCHMOCTHU MEKIY 0ObEKTaMU, a TAK/KE M30E5KATh CIOKHBIX M IIMKINYECKUX
3aBUCUMOCTEN. JTO MOKET OKA3aThCs BAXKHBIM, €CJIU KJIUEHT U TIOJICUCTEMA
pean3yroTcsi He3aBUCUMO.

YMenbllieHue yncia 3aBUCUMOCTEH Ha CTaiMi KOMITWJISAIIMA YPE3BbIYaiiHO
BaKHO B OOJIBIIUX CHCTEMaX. XO0UYeTCsl, KOHEYHO, YTOOBI BPEMs, YXOIsIIee
Ha IEePEeKOMINJISAIIIO TIOCAe U3MEHEHUs KIaCCOB MOACUCTEMBI, OBLIO MU-
nuManbHbIM. CoKpaleHne 4ncjia 3aBUCHMOCTEN 3a cueT pacagoB MOXKET



MattepH Facade (dacan) 225

YMEHBIITUTH KOJNYECTBO HYKAAOMNUXCS B MOBTOPHON KOMITUJISATINH (hailioB
ocJie HebGOoIbIIoi MoAnMUKALINY KaKoi-HIOYIb BasKHOI mozacucreMbl. Daca
MOJKET TaKyKe YIIPOCTUTD MTPOIlecC TepeHoca CUCTEMBI Ha IPYTHeE TIaTGOPMBI,
MTOCKOJIBKY YMEHBIITAETCS BEPOSITHOCTh TOTO, UTO B PE3yJbTaTe U3MEHEHUS
OJIHOI TIO/ICUCTEMBI IIOHAJ00UTCS U3MEHATD U BCE OCTAJIbHBIC;

B (acaj He NPENATCTBYET MPUIOKEHUSIM HAPAMYI0 00palaThcs K Kaaccam
HOJCUCTEMBI, €CJTH 3TO HeoOX0anMO. TakM 06pasoM, y Bac ecTb BHIOOP MEXK-
JIy TIPOCTOTOM ¥ OOITHOCTBIO.

B Peanusauns
[Tpu peasmsaruu dacaza ciaeayer o0paTUTh BHUMaHKE Ha CJIeIYIOIIIE BOITPOCHI:

B ocnabnenue cessannocmu Kiuenma c¢ noocucmemotl. CrerneHb CBSI3aHHOCTH
MOZKHO 3HAUUTETBHO YMEHBIINTH, €CJIU C/IeJIaTh Kiacc Facade aOCTPaKTHBIM.
Ero KOHKpETHbIE TIOIKIACCH OYYT COOTBETCTBOBATD PA3JIMYHBIM Peasn3a-
UM TIOZCUCTEMBI. Torma KIWEeHTHl CMOTYT B3anMMOJIEHICTBOBATH C TIO/ICHU-
cremoii yepes uHTepdeiic abcTpakTHOTO Kiaacca Facade. AGCTpaKTHOE CBsI-
3bIBaHME U30JIUPYET KJIMEHTOB OT WHMOPMAIIMU O TOM, KaKas peayn3alius
MTO/ICUCTEMBI UCTIOTb3YETCS.

BumecTo ToposKIeH st MOKIACCOB MOKHO CKOH(UTYPUPOBATH 00bEKT Facade
pasmuHBIMU 00beKTaMu mojcucTeM. J[yist HacTpoiiku dacaa 10CTaTOUHO
3aMEHUTH OJIH UJI HECKOJIBKO TaKUX 00HEKTOB;

B omKpuimule U 3aKpvimuie Kiaccvl noocucmem. Iloacucrema moxXosKa Ha Krace
B TOM OTHOIIIEHHUH, YTO Y 000UX eCTh MHTePGENRCH 1 00a YTO-TO WHKATICYJIH-
pytot. Kytacc mHKamcympyeT cocTosTHUE U OTIePallii, a MOICUCTeMa — KJIac-
col. U eciu 1oJ1e3HO pa3auyaTh OTKPBITBIN W 3aKPHITHIN HHTEPGhENCH KIac-
ca, TO He MeHee Pa3yMHO FOBOPHUTH 00 OTKPBITOM U 3aKPBITOM HHTepdeiicax
TTO/ICUCTEMBI.

OTKpBITBIN THTEPdEHC TOACUCTEMBI COCTOUT U3 KJIACCOB, K KOTOPBIM NMEIOT
JIOCTYTI BCe KIIMEHTHI; 3aKPBITHIN MHTePGEc TOCTYIIeH TOIbKO IS paciiupe-
HUA IMMOACUCTEMDI. Kraacc Facade, KOHEYHO JKe, ABJAECTCA 4aCTblIO OTKPbITOTO
nnrepdeiica, HO 3TO He eIMHCTBEHHAS YaCTh. /[pyrie KIacchl MOCUCTEMBI
TaKKE€ MOTYT 6BITI) OTKPbITbIMU. Haan/IMep, B IIOACUCTEME KOMITNJIAIINN
KJIacChl Parser U Scanner SBJFIOTCS YacThIO OTKPBITOTO MHTep(detica.

OOBSBIATH KJIACCHI MOACKCTEMbI 3aKPBITHIMU OBIBAET MOJIE3HO, HO TaKasi
BO3MOKHOCTD [OJAEP/KUBACTCS HEMHOIMMU 0ObEKTHO-OPUEHTUPOBAHHBIMU
sapikamu. 1 8 C++, u B Smalltalk 11 k1accoB TpaguIimoOHHO KCIIOAB30BAIOCH
rio6aabHOe IPOCTPaHCTBO UMeH. OHAKO HeJaBHO KOMUTET 110 CTaHapTH-
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saruu C++ 100aBIII K SI3BIKY IIPOCTPAHCTBA UMEH [ Str94], u 310 M03BOJIMIO
IIPEIOCTABUTD IOCTYII TOJIBKO K OTKPBITBIM KJIACCAM [TOJICHCTEMBI.

MNpumep kopa

Pacemorpum 6osiee moapo6HO, Kak co31aTh (paca AJIs HOACUCTEMbI KOMITHJISIIUN.

B nojicucteMe KOMITIIISTIIT OTTPe/ieJieH Krace BytecodeStream, KOTOPbIN peasi-
3yeT oTok 00beKTOB Bytecode. OObeKT Bytecode MHKAICY IMPYeT GaiiTOBBIN KOJI,
€ TIOMOII[BIO KOTOPOTO OMUCHIBAIOTCS MAITMHHbIE KOMaH/Ibl. B 9T0i1 ke nojcrcreme
OTpeJIesieH elite Kiace Token i71st 00beKTOB, MHKAIICYIMPYIONIIX JIEKCEMBI SI3bIKA
IPOrPaMMUPOBAHUSI.

Krmacc Scanner mpuamMaeT Ha BXO/ie TOTOK CUMBOJIOB 1 TeHEPUPYET TTOTOK JIEeK-
ceM, TI0 OJTHOM KasK/IbIN pas:

class Scanner {

public:
Scanner(istream&);
virtual ~Scanner();

virtual Token& Scan();
private:
istream& _inputStream;

s

Knacc Parser HCIIOJIb3YeT Kjacc ProgramNodeBuilder i1 TocTpoeHus JiepeBa
pasbopa 13 JleKceM, BO3BPAIeHHBIX KJIaCCOM Scanner:

class Parser {
public:
Parser();
virtual ~Parser();

virtual void Parse(Scanner&, ProgramNodeBuilder&);

s

Parser BbI3bIBaeT ProgramNodeBuilder /1J1s1 MUHKPEMEHTHOTO IIOCTPOEHM JIepeBa.
BsanmozeiicTBrEe 9TUX KJIaCCOB OIMMCHIBAETCS TaTTEPHOM cTpounTenb (124):

class ProgramNodeBuilder {
public:
ProgramNodeBuilder();

virtual ProgramNode* NewVariable(
const char* variableName
) const;
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virtual ProgramNode* NewAssignment(
ProgramNode* variable, ProgramNode* expression
) const;

virtual ProgramNode* NewReturnStatement(
ProgramNode* value
) const;

virtual ProgramNode* NewCondition(

ProgramNode* condition,

ProgramNode* truePart, ProgramNode* falsePart
) const;
/] ...

ProgramNode* GetRootNode();
private:
ProgramNode* _node;

1

JlepeBo pazbopa COCTOUT U3 IK3EMILISIPOB MOJIKIACCOB KJ1acca ProgramNode, TAKHX
Kak StatementNode, ExpressionNode u T. 1. Mepapxu4 kiaccoB ProgramNode —
aTo mpuMep maTTepHa KomnoHoswmk (196). Kimacc ProgramNode ompenenser
uHTepdec 71 BRITOTHEHUS OTIEPAITU C Y3JI0M TPOTPAMMBI U €T0 TOTOMKaMU,
€CJIV TAKOBbIE UMEIOTCSI:

class ProgramNode {
public:
// onepauuu C y3/70M NPOrpaMMbl
virtual void GetSourcePosition(int& line, int& index);

/] ..

// onepauuu C NOTOMKaMu
virtual void Add(ProgramNode*);
virtual void Remove(ProgramNode*);

/] ...

virtual void Traverse(CodeGenerator&);
protected:

ProgramNode () ;
s

Onepanus Traverse (00xox) npuHuMaer o0beKkT CodeGenerator (KogoreHepa-
TOP) B KayecTBe nmapamerpa. [Toakmaccol ProgramNode HCIIOJIB3YIOT 9TOT 0OBEKT
JIsI TEHEPUPOBAHUsI MAIIMHHOTO Kojia B (hopMe 00beKTOB Bytecode, KOTOpPbIe
MOMEIIAI0TCA B TOTOK BytecodeStream. Knacc CodeGenerator onucbiBaeTcsd
nmaTtTepHoM nocetutenb (379):
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class CodeGenerator {

public:
virtual void Visit(StatementNode*);
virtual void Visit(ExpressionNode*);
/] ...

protected:
CodeGenerator(BytecodeStream&);

protected:
BytecodeStream& _output;

s

Y CodeGenerator ecTh MOAKIACCH, TEHEPUPYIONINE MATIMHHBIN KO IS Pas3-
JIMYHBIX allllapaTHBIX apXUTEKTYp — HamnpuMmep StackMachineCodeGenerator
1 RISCCodeGenerator.

Kaskpiii mojiksace ProgramNode peasiusyeT onepaiuio Traverse u 0OpaiaeTcst
K Hell 11 06X0/1a CBOMX IIOTOMKOB. B ¢BOI0 ouepe/b, KasKIbli TIOTOMOK pe-
KyPCHUBHO JIeTaeT TO JKe caMoe /IJisI CBOUX TTOTOMKOB. Hampumep, B moakacce
ExpressionNode (y3eJs BEIpaskeHUs ) onepaiius Traverse onpeseseHa Tak:

void ExpressionNode::Traverse (CodeGenerator& cg) {
cg.Visit(this);

ListIterator i(_children);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Traverse(cg);

Kitaccebl, 0 KOTOPBIX MBI TOBOPHJIU JIO CUX TTOP, COCTABJISIOT MOJICCTEMY KOMITUJISI-
UK. A Terepb BBejIeM Kiacc Compiler, KOTOPbIi OyET CIyKUTh (hacas oM, TT03BO-
JIAI0OMMM coOpath Bee aTr (hparmenThl BoeanHo. Kimace Compiler mpegocraBisier
MpocTON NHTEPGEHC 11T KOMITUIMPOBAHUS KCXOTHOTO TEKCTA M TeHEPUPOBAHUS
KOJIa JIJIst KOHKPETHON MallTUHbIL:

class Compiler {
public:
Compiler();

virtual void Compile(istream&, BytecodeStream&);

s

void Compiler::Compile (
istream& input, BytecodeStream& output

) A

Scanner scanner(input);
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ProgramNodeBuilder builder;
Parser parser;

parser.Parse(scanner, builder);

RISCCodeGenerator generator(output);
ProgramNode* parseTree = builder.GetRootNode();
parseTree->Traverse(generator);

B aToi1 peanuszanum ;KeCTKO «3alIUT» TUII KOJOTeHepaTopa, I03TOMY ITPOrpaM-
MUCTY He HY’KHO SIBHO 3a/[aBaTh [1EJIEBYI0 aDXUTEKTYPY. ITO MOKET OBITH BIIOJIHE
pPa3yMHoO, KOI/la Takasi apXUTeKTypa Bcero ofiHa. Eciiu ke 3To He Tak, MOXKHO
6bL10 OBl U3MEHHUTH KOHCTPYKTOP KJ1acca Compiler, 4ToObl OH MpUHUMAI 00b-
eKT CodeGenerator B KadecTBe Tapamerpa. Torma mporpaMMuCT yKa3bIBas Obl,
KaKUM TEHEPATOPOM I10JIb30BATHCS TIPU CO3/IAHIY dK3eMILsipa Compiler. Macas
KOMITHJISITOPA MOKHO TTApaMeTPU30BaTh M JIPYTUMHU YIaCTHUKAMHU, CKaskeM, 00b-
eKTaMu Scanner u ProgramNodeBuilder, 4TO MOBBIIIAET THOKOCTD, HO B TO e
BpeMs CBOJIUT HA HET OCHOBHYTO T1eJib (haca/ia — MpeocTaBJeHne YIIPOIEHHOTO
untepdeiica st Hanboree PacIpOCTPAHEHHOTO CIIyYast.

M3BECTHHerMMeHeHMH

[Ipumep ¢ KOMIUTIATOPOM B pasjiesie «[Iprmep Kojia» HaBesTH UiesIMI U3 CHCTEMBI
kommnusiiun sisbika ObjectWorks\Smalltalk [Par90].

B kapkace ET++ [WGMS88] npusoskenre MOKET IMETh BCTPOEHHBIE CPE/ICTBA
MHCIEKTUPOBaHMsT 00EKTOB BO BpeMsI BbITIOTHeHMsT. OHU peajin3yoTcst B OT/Ie b-
HOM TToficucTeMe, BKITIoYatolel Kiace hacasa c mMeHeM ProgrammingEnvironment.
IT1oT (hacaj onpezessgeT TaKue orepalny, Kak InspectObject u InspectClass
JUIST IOCTYTA K MHCIIEKTOPAM.

IIpunoxenue, HanucanHoe B cpesie ET++, MokeT Takke 3alIPeTUTD MOJJIEPKKY
MHCIIEKTUPOBaHUA. B TakoM ciydae kiaacc ProgrammingEnvironment peasusyet
COOTBETCTBYIOIIME 3AIIPOCHI KaK IIyCThIe OIlepalliy, He JeJIalolie Huyero. Tojabko
nojKJjacc ETProgrammingEnvironment peanusyer sTU onepamnuu Tak, YTO OHU
0TOOpasKAIOT OKHA COOTBETCTBYIOIMX MHCIIEKTOPOB. IIPUIOKEHNIO HEN3BECTHO,
JOCTYITHO MHCIIEKTUPOBAHUE WJIH HET. 371eCh MbI BCTpedaeM IpuMep abCTpakTHOI
CBSI3aHHOCTH MEKIY [TPUJIOKEHUEM U ITOJCUCTEMOI MHCIIEKTUPOBAHMSL.

B onepanmonnoii cucreme Choices [CIRM93] dacazbl HCIIOMB3YIOTCS IS CO-
CTaBJIEHVSI OTHOTO KapKaca U3 HeCKOJIbKUX. KirtoueBbIMU aOCTPAKITUSIME B CHCTe-
Me Choices SIBIISTFOTCS ITPOIIECCHI, TTAMSITh U aJipecHble TpocTpancTBa. [Jist Kaxk 1ot
M3 HUX €CTh COOTBETCTBYIONIAsA MOJCHCTEMA, PeaJn30BaHHad B BUJE KapKaca.
I10 obecrieunBaeT MoAIepsKKy mepeHoca Choices Ha pasHble aliapaTHbe T1aT-
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(hopMBIL. Y ABYX TAaKUX MTOJCUCTEM ECTh <IIPEJCTABUTEIN, TO €CTh hacazbl. OHu
HasbIBaloTCs FileSystemInterface (mojcucremMa XpaHeHUs TaHHBIX) U Domain
(azmpecHble TIPOCTPAHCTBA).

Add(Memory, Address)

Remove(Memory) Kapkac
Protect(Memory, Protection) BUPTyasibHOM
RepairFault() namsaTn
AddressTranslation MemoryObject
FindMemory(Address) BuildCache() —>| MemoryObjectCache |

| PagedMemoryObjectCache |

TwolLevelPageTable PersistentStore

Harpumep, /151 Kapkaca BUPTYaJIbHON TaMsITh (HhacaoM CIIyKUT Kaacc Domain,
MPEeICTABSIONUI ajipecHoe mpoctpancTBo. OH obecrieunBaeT oToOpakeHne
MeKIIy BUPTYATbHBIMU aJ[PECAMU M CMEIeHUsIMI 00BEKTOB B MaMsiTH, (aiiie
WU Ha yCTPOICTBE ATMTENBHOTO XpaHeHst. basoBble omepariy kiacca Domain
HO/IEPKUBAIOT I00ABJIEHNE 0OBEKTA B [IAMSITH 110 YKA3aHHOMY a/Ipecy, yIaTeHue
00beKTa 3 mamMsITi 1 06paboTKY OIMHOOK OTCYTCTBUS CTPAHUIL

Kax BuiHo 13 BBIIENTPUBEACHHON IUArpaMMbl, BHYTPU TIOZICUCTEMbBI BUPTYaJIb-
HOH MaMATH UCIIONB3YIOTCA CJIelyIoNe KOMIIOHEHTBI:

B MemoryObject mpejcTaBiisieT 0ObeKThbI JaHHBIX;

B MemoryObjectCache Kalupyer gaHHble 13 00beKTOB MemoryObjects B (husu-
YeCcKoil maMaTu. MemoryObjectCache — 9TO He UTO MHOE, KaK 0OBEKT cTpaTe-
ria (362), B KOTOPOM JIOKAJTM30BaHAa IMOJUTUKA KINTHPOBAHNS;

B AddressTranslation MHKaICyJupyeT 0COOEHHOCTH 00OPYAOBAaHUSA TPaHC-
JIAIAY aJ[PECOB.
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Onmnepaiust RepairFault BbI3BIBA€TCS IIPU BOSHUKHOBEHWH OIMMOKHU U3-3a OT-
CYTCTBUSI CTPAHUIIBI B TTAMSATH. Domain HaXOAUT OOBEKT B MAMSITH TI0 a/IPECY, 110
KOTOPOMY ITPOM30IILIA ONIHOKa, U JIeJEeTHPYeT orepainio RepairFault Karry,
ACCOIMUPOBAHHOMY € 3THM 00heKTOM. [ToBesiere 06eKTOB Domain MOKHO Ha-
CTPOUTBH, 3AMEHUB UX KOMITOHEHTHI.

PoacteeHHble maTTepHbl

[TarTepn abctpaktHas dpabpuka (113) momycTumo ncnosb3oBaTh BMecTe ¢ (haca-
JIOM, YTOOBI [IPeIOCTaBUTh HHTEPMEIIC /71T CO3AHUST 00BEKTOB TIOICUCTEM CIIOCO-
6OM, HE3aBUCUMBIM OT 9THX HofcucTeM. AGcTpakTHast (habprKa MOKET BBICTYIIATh
U Kak anbTepHaTtiBa hacay, 4To0bl CKPHITH MI1aT(HOPMEHHO3aBUCHMbIE KITACCHI.

[Tarrepn nocpegHuk (319) anasnormden pacagy B TOM CMbIC/Ie, 4TO abCTparupyer
(byHKIIMOHAIBLHOCTD CYIIECTBYIOMMX KiaccoB. O1HAKO Ha3HAUEHME MOCPeHNKa —
abCTparupoBaTh MPOU3BOIHLHOE B3AUMO/IEHCTBIE MEK/IY «COTPYAHUYAIOIIMU»
obbektamu. Yacto oH IeHTpasn3yer HYHKIMOHATIBHOCTD, HE TPUCYIILYIO0 HU
onHOMY U3 HuX. KoJtern mocpesiHika 3HaioT 0 ero CyIecTBOBAaHUN U 0OMEHH-
BaroTCst HHGOpPMAINeil IMEHHO ¢ HUM, a He HalpsMYIo Mex iy co6oit. C apyroit
ctopoHsl, (hacas mpocto aberparnpyet uHTepdeinc 00bEKTOB TOACHCTEMBI, 4TOOBI
uMu OBLIIO TIPOTILE TT0/1b30BaThes1. OH He ONpe/IesisieT HoBOI (hyHKIIMOHATBHOCTH,
1 KJIaccaM HOJICUCTeMbl HIYero HEM3BEeCTHO O €0 CylIeCTBOBAHNN.

OGBIYHO B CUCTEME JIOJIKEH CYIIECTBOBATH TOJIBKO OIUH dacag, MOITOMY OOBEKThI
dacagos yacto ObiBatOT oguHoukamu (157).

MATTEPH FLYWEIGHT (MPUCMOCOB/EHEL)

HasBaHue n knaccndurkauma nattepHa

Mpucnocobnexey — MaTTEPH, CTPYKTYPUPYIOTHIT OOBEKTHI.

HasHaueHne

IIpumensier coBmecTHOE MCTIOMB30BaHNE MJid 3P (MEKTUBHON TOAIEPKKA MHO-
JKECTBA MEJIKUX 0ObEKTOB.

MoTumBauus

B HEKOTOPBIX MPHUIOKEHUSX UCIIONb30BaHNE 00BEKTOB MOTJIO Obl OBITH OUEHb
MOJIE3HBIM, HO TIPSIMOJIMHENHAST peau3allist OKa3blBA€TCsl HEOMYCTUMO pac-
TOUUTEJIHHOI.
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Hanpumep, B 60JIbUIMHCTBE PEAAKTOPOB JOKYMEHTOB UMEIOTCS cpeacTBa hop-
MaTHPOBaHUS U PEAAKTHPOBAHUS TEKCTOB, B TOM MJIM MHOW CTEHIEHN MOJLYJIb-
Hble. OObEKTHO-OPUEHTUPOBAHHbIE PEAAKTOPBI OOBIYHO TIPUMEHSIOT 00HEKTHI
JIJIST IPE/ICTABJICHUS TAKUX BCTPOEHHBIX HJIEMEHTOB, KaK TaOIUIBI ¥ PUCYHK.
Ho oHM He IPUMEHSIOT OOBEKTHI /IS IPEACTABICHI Kak/[0r0 CUMBOJIA, He-
CMOTPSI Ha TO YTO TO YBEJUYMJIO Obl THOKOCTh HA CAaMbIX HUKHUX YPOBHSIX
HPUIOKEHNS — Be/b TOT/Ia CUMBOJIBI M BCTPOEHHbIE DJIEMEHThI MOKHO ObLIO ObI
MPOPUCOBBIBATH U (HOPMATUPOBATD 110 €IUHBIM IIPUHITUIIAM, U JJIST IO PIKKI
HOBBIX HAGOPOB CUMBOJIOB He HPUILIOCH Obl KaK-11uO0 3aTparuBaTh OCTalIbHbIE
dbyukImy pegaktopa. BrobaBok ob1as cTpyKTypa NPUIOKEHUsS OTpaskaia Obl
dbusnueckyto cTpykTypy gAokymenTa. Ha ciemyiomieiil fuarpaMme mokasaHo,
KaK PeIakTop JOKYMEHTOB MOT OBl BOCIOJb30BATHCS OOBEKTAMMU JIJIST TTPE-
CTaBJIEHUST CUMBOJIOB.

¥ takoro am3aitHa ecTh OIMH HEIOCTAaTOK — 3aTPaThl pecypcoB. /laxke B TOKyMeH-
Te CKPOMHBIX PasMepOB ObLIO ObI HECKOJIBKO COTEH ThICAY 00bEKTOB-CUMBOJIOB,
a 9TO IPUBEJIO ObI K PACXO0BAHUIO OTPOMHOTO 0GbeMa HaMSITH 1 HEITPUEMJIEMbIM
3aTparaM BO BpeMs BbilloJiHeHUs. [laTTepH npucnocobneHel 1oKa3biBaeT, Kak
COBMECTHO MCIIOJIb30BaTh OYE€Hb MEJIKKHE 00bhEKThI €3 HeJ0MyCTUMO BHICOKUX
3aTpar.

\ OGBbEKTbI-
CUMBOJIbI
\ e —
\ [ ]
\
\ \
| N
\ / CTPOKM
\
\ ‘K
\
\ °
H
! OGBbeKTbI-
\ KOJIOHKMN
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MpucnocobneHel — 9TO COBMECTHO MCIIOJIb3YEMBIH 0OBEKT, KOTOPBIH MOKHO
3a/1efiCTBOBATh OZIHOBPEMEHHO B HECKOJIBKUX KOHTEKCTaX. B KakI0M KOHTEKCTe
OH BbITJIA/INT KaK HeSaBI/ICI/IMBH;,I O6'beKT, TO €CTb HEOTJIUYUM OT 3K3eMH]IHpa,
KOTOPBIIi HE UCIOJIb3YeTCs COBMECTHO. MpucnocobneHubl He MOTYT JeJIaTh
HPeJoI0KEHNI 0 KOHTEKCTe, B KOTOpoM paGoTatoT. Kiouesas uzes 3gech —
pasuune MEeXIY 6HYMPEeHHUM N 6HEWHUM COCTOSHUAMU. BHyTpennee co-
CTOSIHME XPAHUTCA B CAMOM IIPUCIIOCOOIEHIIE U COCTOUT U3 MH(GOPMAINH, HE
3aBHCAIIEN OT ero KoHTeKcTa. VIMEHHO 1109TOMY OH MOJKET MCIOJIb30BAThCS
COBMECTHO. BHelHee coOCTOSIHNEe 3aBUCUT OT KOHTEKCTA 1 N3MEHSIETCS BMECTE
C HUM, II03TOMY COBMECTHO He UCII0Jb3yeTcsa. OObEeKThI-KINEHThl OTBEYaIOT
3a 1epeiady BHENTHEr0 COCTOSHMA MPUCIOCOOIEHILY, KOT/Ia B 9TOM BO3HUKAET
HEeOOXOUMOCTb.

MpurcnocobneHLbl MOAETUPYIOT KOHIIETIIIUI WK CYITHOCTH, YUCJI0 KOTOPBIX CJIUII-
KOM BEJIMKO JIJISI [TpeicTaBiernst oobekTamu. Harprumep, peaktop 10KyMeHTOB
MOT ObI CO3/IaTh 110 OJHOMY MPHUCIIOCOOJIEHIY Uit Kaxk/10i OyKBbI andaBuTa.
Kaxapiii npucrocobaeHer] XpaHuT Ko CUMBOJIA, HO KOOPAMHATBI MOJOKEHUsT
CUMBOJIa B JIOKYMEHTE U CTHJIb €r0 HauepPTaHUs OTPEAEIIIOTCS aJTOPUTMAMK
pa3MeIeHns TeKCTa U KoMaHAaMi (POPMATUPOBAHUS, IEHCTBYIOIUMU B TOM
MecTe, Tie CUMBOJI TTosBsgercs. Koa cuMBosia — 9T0 BHYTPEHHEE COCTOSTHUE,
a BCce ocTaJbHOE — BHeIHee.

Ha sornyeckoM ypoBHe 1/ K&3KJ0TO BXOXKIEHUS JAHHOTO CUMBOJIA B IOKYMEHT
CYIIECTBYET OOBEKT.

OpHako Ha PU3NIECKOM YPOBHE CYIIECTBYET JIMIIb 110 OJHOMY OOBEKTY-TIPH-
CHOCO6JI€H]_[y JId KaXK0Tr0 CMMBOJIA, KOTOprI‘/JI IIOABJIAETCA B Pa3/JIMYHbIX KOH-
TEKCTax B CTPYKType JoKyMeHTa. Kaskioe BXoKIeHre TaHHOTO 0O beKTa-CHMBOJIA
CCBIJIAETCST HA OJIUH ¥ TOT JK€ 9K3EMILISIP B COBMECTHO HCIIOJIb3YEMOM TIyJie 00b-
EKTOB-TIPUCIIOCOOIEHIIEB.
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N— —
Myn npucnoco6neHues

Huke nzobpaskeHa CTPYKTypa Kiacca [ist 5TUuX 00beKTOB. Glyph — 910 abCTpaKT-
HBIH KJ1aCC U151 TIpeJIcTaByieH st rpahuyecKix 00beKTOB (HEKOTOPbIE U3 HUX MOTYT
6bITh nIpuctiocoberiamu). Oteparui, KOTOpble MOTYT 3aBUCETh OT BHEIIHETO
COCTOSTHUSI, TIepe/IaloT eTo B KayecTBe napameTpa. Harpumep, onepaiusiv Draw (pu-
coBaHue) 1 Intersects (1epeceyeHue) JOJKHO ObITh U3BECTHO, B KAKOM KOHTEKCTE
BCTpeyaeTcs 1, iHaye OHU He CMOTYT BBITIOJHUTD TO, YTO OT HUX TPEOyeTCs.

>eo| Glyph <t

Draw( Context)
Intersects(Point, Context)

A

——<>| Row Column <—
children children
Draw(Context) Draw(Context)
Intersects(Point, Context) Intersects(Point, Context)
Character

Draw(Context)
Intersects(Point, Context)

charc
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[TpucriocobieHelt, MpeACTaBISIONINA OYKBY «a», COAEPKUT TOJBKO COOTBETCTBY -
IOIIKH e Kot; Hit TT0JI0KeHue, Hul pUdT GYKBBI €My XPaHUTh He Hajl0. KimeHTb
[epesaoT IPUCIIOCOOIIECHITY BCIO 3aBUCSIIYIO OT KOHTEKCTa HH(OPMAIHIO, KOTO-
past HykHa, 9TOOBI OH MOT M300pa3uth cebst. Hampumep, rimdy Row u3BecTHO,
rje ero II0OTOMKU A0JIZKHbI Ce6ﬂ BbIBECTH, ‘-ITO6bI 6bITI) BBICTPOECHHBIMHU B PAL 110
ropuzonTasu. [[03TOMy BMECTE ¢ 3aIIPOCOM Ha PUCOBAHUE OH MOKET TIepeiaBaTh
KasK/[OMY [TOTOMKY KOOD/IHHATHL.

ITocKOJIBKY YMCIIO Pa3InYHBIX 00BEKTOB-CUMBOJIOB TOPA3/I0 MEHbIITE YNCJIA CUM-
BOJIOB B JIOKYMEHTE, TO U 0011ee KOJINIeCTBO 0OBEKTOB CYIIECTBEHHO MEHbIIIE,
yeM ObLI0 ObI IPH TIPOCTON peam3aii. JJOKyMeHT, B KOTOPOM BCE CUMBOJIBI
M306paKaAOTCsT OHUM MPUMTOM U 1[BETOM, cozaacT nopsizika 100 06bekTOB-
CHMBOJIOB (3TO MPUMEPHO PaBHO 4Ky KoaoB B Tabsmie ASCIT) HesaBucumo
OT CBOEro pasMepa. A TIOCKOJIbKY B OOJIBIINHCTBE JOKYMEHTOB IPUMEHSIETCS He
6oJiee JecsATKa PasJMYHbIX KOMOMHAIME pudTa U 11BeTa, TO Ha PAKTHKE 9Ta
BEJINYMHA BO3PACTET HECYIECTBEHHO, TI0ITOMY a0CTPAKIUs 0ObEKTa CTAHOBUTCS
MIPUMEHUMOI U K OT/I€JIbHBIM CUMBOJIAM.

MpnmeHnMocCTb

IddekTUBHOCTH NaTTEPHA NPMUCNOCO6NEHel, BO MHOTOM 3aBUCUT OT TOTO, KaK
U r7ie OH uctoJib3yercs. IIpumensaiiTe sTOT naTTepH, KOTr/la BbIITOJIHEHBI 8C€ HU-
JKelepeyncJIeHHbIe YCI0BUS:

B B IPUJIOKEHUH MCIIOJIB3YETCs GOJIBIIOE YUCI0 OOBEKTOB;
B 13-32 9TOrO 3aTPAThl HA XPaHEHHE BHICOKU,
B GOJIBIIYIO YACTh COCTOAHUSA 0OBEKTOB MOKHO BbIHECTU BOBHE;

B MHOTHE I'DYIIIbL 06BEKTOB MOKHO 3aMEHUTH OTHOCUTEIBLHO HeOOIBITNM KO-
JINYECTBOM COBMECTHO MCITIOJIb3YEMbIX O6'beKTOB, ITOCKOJIbKY BHENIHEE CO-
CTOsAHME BBIHECECHO;

B pUIOKeHHe He 3aBUCUT OT UAEHTUYHOCTH 00beKkTa. II0CKOMbKY 0OBEeKThI-
IPUCIIOCOBIEHIBI MOTYT UCIIOIb30BATHCA COBMECTHO, TO IIPOBEPKA Ha UEH-
TUYHOCTH BO3BPATUT MPU3HAK UCTUHHOCTH JIJISt KOHIIEIITYaJIbHO Pa3IndHbIX
0OBEKTOB.
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B CrpykTypa

flyweights
FlyweightFactory SYWe9 o Flyweight

GetFlyweight(key) Q@

Operation(extrinsicState)
A L

if (flyweight[key] cywiecTByeT) { = A

BepHyTb CyLLeCTBYIOLLENO
npucnocobneHua; |

}else { X
Co3paTb HOBOrO NpucnocobneHua; ConcreteFlyweight
Lo6aBuTb B Ny NpMcnocobneHues; Operation(extrinsicState)
BepHyTb HOBOro npucnocobneHua;

} intrinsicState

Client »| UnsharedConcreteFlyweight

Operation(extrinsicState)

allState

Ha CJIGILYIOIHGIL/,I CXEME II0Ka3aHO, KaK OPTaHU3y€TCA COBMECTHOE UCIIOJIb30BaHUE
HpI/ICHOCO6JIeHL[eB.

raclient 1 (aCIient ]
(e J 1,

Myn
npucnocob6neHLeB

\
( .
aConcreteFIywelght) (aConcreteFlyweight)

( fiyweights * »{ intrinsicState ) |—>LintrinsicState J

( aFlyweightFactory )

B YyacTHUKM
m Flyweight (Glyph) — npucnoco6neneu:

* 00BsiBISIET HHTEP(EIC, C TOMOIBI0 KOTOPOTO MPHUCIOCOOTEHIIBI MOTYT
[OJIy4YaTh BHEIIHEE COCTOSTHUE MU KaK-TO BO3/IeiICTBOBATb HA HETO;

m ConcreteFlyweight (Character) — koHKpeTHbI NpucnocobreHel;

* peasmsyet uHTepdeiic kiacca Flyweight u 106aBJsieT pr HEOOXOAUMOCTH
BHyTpeHHee cocTosinre. OObeKT Kiacca ConcreteFlyweight 1o/keH ObITH
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COBMECTHO HMCIIOJ/Ib3YEMbIM. JIio6oe COXpaHAEeMO€ UM COCTOAHME AOJIZKHO
OBITh BHYTPEHHUM, TO €CTb HE 3aBUCAIIUM OT KOHTEKCTA;

m UnsharedConcreteFlyweight (Row, Column) — KOHKpeTHbIil npucnocobne-
HeLl, He NCMOsb3yemblil COBMECTHO:

* He BCe IOAKJIACCH Flyweight 06s3aTeIbHO JOKHDI OBITH COBMECTHO UC-
nosib3yembiMu. THTEpdeiic Flyweight momyckaeT COBMECTHOE HCIIOIb30BA-
HUe, HO He HaBg3bIBaeT ero. YacTo y 066ekToB UnsharedConcreteFlyweight
Ha HEKOTOPOM YPOBHE CTPYKTYPbI IPUCIIOCOOJIEHIIA €CTh TOTOMKH B BH/IE
00beKTOB KJ1acca ConcreteF lyweight, Kak, Harpumep, y 00beKTOB KJIaCCOB
Row 1 Column;

m FlyweightFactory — dabpuka npucnocobneHues:
* cosaaer 00bEKTHI-IIPUCIIOCOOIEHIIBI U YIIPABJISIET UMU;

» obecrednBaeT COBMECTHOE UCIIOIb30BaHue npucrnocobientes. Kormaa
KJIMEHT 3alipaiimBaeT mpuciocodienia, oobekT FlyweightFactory mpeso-
CTaBJISIET CYIIECTBYIONIN 3K3EMILJISIP UJIM CO3/IaeT HOBBIiA, €CJIU TOTOBOTO
elle HerT;

m Client — knveHT:
* XpaHWT CCHLUIKU Ha OJHOTO MU HECKOJIBKIX MPUCIIOCOOIEHIIEB;

®  BbBIYHCJIAET WM XPAaHUT BHEIIHEE COCTOAHNE HpI/ICHOCO6JIeHHeB.

B OtHolweHuA

m  CocrosiHue, He0OXOANMOE IPUCTIOCOBIEHILY /171t HOPMaJIbHO# paboThI, Kiiac-
cuduiupyercst Ha BHyTPEeHHee WU BHellTHee. BHyTpeHHee cocTosiHue Xpa-
HUTCSE B caMOM 00bekTe ConcreteFlyweight. BHemHee cocTosiHIE XPAaHUTCS
WJIA BBIYUCsieTCs KireHTaMu. KineHT 1epeiaeT ero npucrnocobieHIry mpu
BBI30BE Ollepalinii;

B KJIMEHTHI He JOJLKHBL CO3[aBaTh IK3EMILIAPBI Kjacca ConcreteFlyweight
HAIPSIMY10, & MOTYT MOJIyYaTh UX TOJBKO OT 00beKTa FlyweightFactory. 1o
IIO3BOJINT FapaHTUPOBATh KOPPEKTHOE COBMECTHOE UCII0JIb30BAaHUE.

M Pe3ynbrathl

ITpu MCIOIB30BAHUH TIPUCIIOCOBIEHIEB BOBMOKHBI 3aTPAThI Ha IT€PeIavy, HOUCK
WJIN BbIYMCJIEHNE BHYTPEHHEIO COCTOAHUA Ha CTAaJlUN BBITIOJTHEHUA, OCO6E‘HHO
€CJTH paHbIile OHO XPAHUIOCh Kak BHyTperHee. OIHAKO TaKWe 3aTPATHI C JIMXBOI
KOMIIEHCUDPYIOTCA 9KOHOMMEH ITaMATU 34 CYET COBMECTHOTO UCIIOJIb30BAHUSI
00bEKTOB-TIPUCIIOCOOIEHIIEB.
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IKOHOMHUSI TaMSITH 0Oy CJIOBJIEHA HECKOJIbKUMMU TIPUYNHAMU:
B yMeHbIeHHe OOIIEro Yncia 9K3eMILISIPOB;

B CcokpalleHue o0beMa ITaMATH, H€O6XOIII/IMOFO Ui XpaHEHU:A BHYTPEHHETO
COCTOAHUMA;

B BBHIYHCJIEHE, 4 He XpPAaHeHe BHEITHETO COCTOSTHUST (€CJIU TO IEHCTBUTENHHO
TaK).

YeM BblIITe CTETIEHb COBMECTHOTO UCIIOIb30BAHUS TIPUCIIOCOOTIECHIIEB, TEM CYIIIE-
crBerHee sKoHomus. C yBesnmdenneM o6beMa COBMECTHOTO COCTOSTHUST 9KOHO-
Must Takke Bozpactaer. Camoro 60bIoro ahdexTa yaaercs: 106UThCs, KOTIa
CyMMapHbIil 00beM BHYTpeHHEelN 1 BHeITHel WH()OPMAIII 0 COCTOSTHUY BEJHK,
a BHellTHee COCTOSIHYE BBIYUCIIAETCS, a He XpaHUTCA. Torjia CoBMeCTHOE HCITOb-
30BaHMe YMEHbIIaeT CTOUMOCTb XpaHeH!s BHYTPEHHETo COCTOSHNS, a 32 CYeT
BBIYMCJICHUI COKpallaeTcst IaMsITh, OTBOJIUMAs 110/ BHELIHEe COCTOSTHUE.

[TarTepH nprcnocobneHel 4acTo MPUMEHSIETCSI BMECTE C KOMMOHOBLUMKOM JIJIsT
TIpe/ICTaBICHUS NePAPXUUECKOH CTPYKTYPBI B BUiE Tpaca ¢ COBMECTHO UCITOITh-
3yeMbIMU JINCTOBBIMU y3Jamu. V3-3a pas/iesieHust yKkazaTesb Ha POJIUTENS HE
MOJKET XPAaHUTBCSI B JINCTOBOM Y3JIe-TIPUCIIOCOOIEHIIE,  IOJIKEH TTePelaBaThCsT
€My KaK YaCTh BHEITHETO COCTOSTHNS. DTO OKa3bIBaeT 3aMEeTHOE BIUSHIE HA CIT0-
€00 B3aUMO/IENCTBUST OO BEKTOB HEPAPXUU MEKILY COOOII.

Peannzauns

HpI/I peanmn3anumn HpI/ICHOCO6JI€HHa CJIeIyeT YIUTbIBATD CJICAYIOMNE aCTIEKThI:

B guiHecenue sHewnezo0 cocmosnus. IIpuMeHMocTD maTTepHa B 3HaYUTeIbHON
CTEeTIeHN 3aBUCHUT OT TOTO, HACKOJIBKO JIETKO MACHTU(MUIIMPOBATD BHEITHEe
COCTOSTHUE ¥ BBIHECTH €T0 32 MIPEJIEJIbl COBMECTHO MCIIOIb3YEMBIX O0BEKTOB.
BbiHeceHne BHEITHETO COCTOSTHUS He YMEHBIIIAeT 3aTpaT Ha XpaHeHue, ecyn
PA3IMYHBIX BHEITHUX COCTOSTHUI TaK sKe MHOTO, KaK 1 00BEKTOB /10 COBMECT-
HOTO MCTIOJb30Bann4. JIydmnii BApUanT — BBIYHMCJIEHNE BHEITHETO COCTOS-
HUS 110 0OBEKTaM C IPYTOH CTPYKTYPOIi, TPEOYIONIEi 3HAYMTEThHO MEHbIITEH
aMsITH.

Hampuwmep, B Hatem pejaktope T0KyMEHTOB MOKHO MTOMECTUTD KapTy C TH-
norpadckoii mHGopMalneil B OTAENbHYIO CTPYKTYPY, a He XPaHUTb MPUQT
U HauepTaHKe BMECTe ¢ KayKIbIM CUMBOJIOM. B aT0ii KapTe OyyT XpaHUThCS
HeTpePbIBHbIE CEPUU CUMBOJIOB C OJIMHAKOBBIMU TUIIOTPAGCKUME aTprOy-
tamu. Koria 00bekT-ciMBOJ M306paskaeT cebst, OH 1mosrydaeT Turorpadekie
arpulyThi 0T asroput™a 06x0/1a. [T0cKoIbKY 0OBIYHO B IOKYMEHTAX HCIIOJIb3Y-
€TCSI HeMHOTO Pa3HbIX NIPUGTOB U HAUePTAHU, TO XPAHUTD 3Ty HHHOPMAIUIO
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OT/IEJTBHO OT 00hEKTa-CUMBOJIA TOPa3/0 9 heKTHBHEE, 4eM HEIOCPEICTBEHHO
B HEM;

B ynpasienue coeMecmHoO UCnoIb3yeMbiMu 00vekmamu. Tak Kak 0OBEKTBI HC-
TTOJTH3YIOTCSI COBMECTHO, KJTMEHTHI HE TOJIKHBI CO3/IaBATh 9K3EMILISIPHI HATTPSI-
myto. Mabprika FlyweightFactory Mo3BoJisieT KJMeHTaM HallTH MOAXO/SATIETO
npucnocobieHa. B 00bekTax aToro Kjacca 4acTo MprucyTCTBYET acCOIMATHB-
HOE XPaHWUJIHIIE, C TOMOIIBI0 KOTOPOTO MOKHO OBICTPO HAXOAUTH IIPUCIIOCO0-
JIEHI[a, HY’KHOTO KJIMeHTy. Tak, B IpuMepe peakTopa J0KyMeHTOB (habprka
MPUCTTOCOOJIEHIIEB MOKET COEPKATH BHYTPH ce0s1 TabJIUILy, HHIEKCUPOBaH-
HYI0 KOJZIOM CUMBOJIa, M BO3BpaIlaTh HYKHOTO MPUCHOCOOJIEHIIA 110 €ro KOJLY.
A eciim TpebyeMblii TIPUCTIOCOOIEHET] OTCYTCTBYET, OH TYT JKE CO3/IaeTCsl.

CoBMecTHOE UCTIONIBb30BAHKE TAKKe I10/IpasyMeBaeT HEKOTOPYIO (hOpMy I10/1-
cYeTa CCHUIOK MM YOOPKH MyCOpa JI7ist OCBOOOKIEHHSI 3aHUMAEMON TTPHUCIIO-
cobJIeHTIeM TTAMSITH, KOT/Ia HeOOXOIMMOCTD B HeM oTmajiaet. OfHAKO HU TO, HI
ApyTOe HeoOSI3aTeIbHO, €CITU YHCIIO MTPUCIOCOOIeHIIeB (GUKCHPOBAHO U He-
BEJIKO (HAIPUMeD, eCJIN Pedb W/IET O TIPeCTaBIeHnH Habopa CUMBOJIOB KOJIa
ASCII). B takoM cirydae nMeeT CMBICJ XPAHUTD TPUCTIOCOOJIEHIIEB TOCTOSTHHO.

M lMpumep Koga

BosBpaiiasich K IpUMepy ¢ PEeIaKTOPOM JTOKYMEHTOB, OIIPeIe UM Oa30BBII KIace
Glyph st rpaduueckx 00beKTOB-1IpucIiocobenIeB. Ha ormyeckom ypoBHe
bl — 3TO COCTaBHBIE 0O0BEKTHI, KOTOPBIE 00JA/IAI0T rPpahuIecKUME aTproy-
TaMU U yMEIOT 1300paskaTh cebst (CM. onucanue rmarrepHa komnoHoslwwk (196)).
Ceitgac MBI OTpaHUUMMCS TOJBKO MPU(TOM, HO TOT JKe TIOAX0/ TPUMEHUM
U K JII0OBIM APYTUM IpaduuecKiM aTpudyTam:

class Glyph {
public:
virtual ~Glyph();

virtual void Draw(Window*, GlyphContext&);

virtual void SetFont(Font*, GlyphContext&);
virtual Font* GetFont(GlyphContext&);

virtual void First(GlyphContext&);
virtual void Next(GlyphContext&);
virtual bool IsDone(GlyphContext&);
virtual Glyph* Current(GlyphContext&);

virtual void Insert(Glyph*, GlyphContext&);
virtual void Remove(GlyphContext&);
protected:
Glyph();
s
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B noakiacce Character XPaHUTCSA TOJIBKO KOJ[ CUMBOJIA!

class Character : public Glyph {
public:
Character(char);

virtual void Draw(Window*, GlyphContext&);
private:
char _charcode;

s

YT00BI He BBIIEJISATD MTaMSATH 7SI IpUdTa B KaXKI0M rinde, Oy1eM XpaHuTh 3TOT
aTprOyT BO BHEIIHEM 0ObeKTe Kiracca GlyphContext. [[aHHBI OOBEKT CITY/KUT
XPaHWJINIIEM BHEIHero cocToduns. OH To/IepKuBaeT COOTBETCTBIE MEKIY
riucoM u ero mpudToM (a TakKe JIOOBIME IPYTUME rpahudecKuMu arpuoy-
TaMW) B Pa3IMYHbIX KOHTeKcTaX. JI1060i onepamuu, y KOTOPOi JA0JKHA ObITh
undopmarius o mpudre riavda B JAHHOM KOHTEKCTE, B KA4eCTBe napameTpa 6yier
Tiepe/IaBaThCs 9K3eMITTAP GlyphContext. ¥ Hero oneparus 1 MOXKET 3aIPOCUTD
HY’KHbIE CBe/leHust. KoHTeKceT otpejiesisieTcs moJioKeHneM rimda B CTPYKTYPE,
MO9TOMY OTIepaIiy 06X0/1a U MAaHUITYJIMPOBAHUS TIOTOMKAMU JIOJIKHBI OOHOBJISITH
GlyphContext mpu KaK10M UCIIOJIb30BAHUN:

class GlyphContext {
public:
GlyphContext();
virtual ~GlyphContext();

virtual void Next(int step = 1);
virtual void Insert(int quantity = 1);

virtual Font* GetFont();

virtual void SetFont(Font*, int span = 1);
private:

int _index;

BTree* _fonts;

s

O61>eKTy GlyphContext moJKHO OBITb U3BECTHO O TEKYyIIeM MMOJIOKEeHUN
B CTPYKType TanudoB Bo BpeMs ee o6xoga. Onepanust GlyphContext: :Next
yBeJMYKMBaeT lepeMeHHyio _index B mipoiiecce 06xoaa cTpykTypbl. Iogknaccst
KkJjacca Glyph, mmerore TOTOMKOB (HampuMep, Row u Column), TOKHBI pea-
JIN30BbIBATH oleparuio Next Tak, 4yTOOBI OHA BhI3bIBasa GlyphContext: :Next
B Kax/10ii TouKe 00Xo0/1a.

Omneparus GlyphContext : : GetFont UCIIOTB3yeT IEPEMEHHYIO _index B KauecTBe
KJII0Ya JIJIsI CTPYKTYPBI BTree, B KOTOPO# XpaHUTCST MHPOPMAITUS COOTBETCTBUS
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Mexay randavu u mpudTtamu. Kaskaplil y3en gepesa moMedeH AJIUHON CTPOKH,
/LIS KOTOPO# OH TIpefiocTaBisteT nHgopmaruio o mpudte. JIMCThs gepesBa yka-
3BIBAIOT Ha MIPUQT, a BHYTPEHHUE Y3JIbl Pa30MBAIOT CTPOKY Ha HOACTPOKHK — TI0
OJTHOM JIJTST KaXK/I0TO MTOTOMKA.

PaccMoTpuM (hparMeHT TEKCTa, PEeCTaBISIONINET cOO0i KOMITO3UITIIO T (OB.
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CtpykTypa BTree, B KOTOPOI XpaHUTCSI MHGOPMAIIUS O MPUQPTAX, MOKET BbI-
TJIS/IETh TaK:

D

 fhodbe

Times 24 | | Times-Italic 12 | | Times 12 | | Times-Bold 12 | | Courier 24
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BHyTpeHHUE y3Jibl ONpeAesoT Anana3onbl nHaekcos raudos. epeso 06-
HOBJISIETCSI B OTBET Ha M3MeHeHue MmprdTa, a TaKKe MPH KaskJAoM T00aBIeHuN
n ynanennu rangos u3 cTpykTypsl. Hampumep, eciim mpeArnosoKuTh, 4TO TEKY-
meit Touke 06xoma cootBercTByeT mHAeKe 102, TO eyt Kox yCTaHOBUT
mpUGT KaKIOTO CUMBOJIA B CJIOBE «eXPect» TaKUM Ke, KaK y OJIn3JIeKaiiero
TekcTa (TO ecTh timesl2 — 3K3eMILIAP Kiacca Font s mpudra Times Roman
pasMepoM 12 myHKTOB):

GlyphContext gc;

Font* timesl2 = new Font("Times-Roman-12");

Font* timesItalicl2 = new Font("Times-Italic-12");
/] ...

gc.SetFont(times12, 6);

Hosas ctpykrypa BTree BHIVISAUT Tak (M3MEHEHUST BbIJIEJIEHbI YEPHBIM 1[Be-
TOM):

Times 24 | Times 12 || Times-Bold 12 ||Courier 24

[Ipeamonoxum, miepest «expects pobaisiercst cioBo «don't » (BKI0Uast mpobest
nocJie Hero), Hanrcannoe mpudTom Times Italic pasmepom 12 nyukros. Ciery-
O KOl TPOUH(MOPMHUPYET 00BEKT gc 00 9TOM (IIPEIIOTIATAeTCs, YTO TEKYIIEH
TTO3UITNHY BCe ellle COOTBeTCTBYeT mHaekc 102):

gc.Insert(6);
gc.SetFont(timesItalicl2, 6);

CrpyxTypa BTree MPUXOANT K CIEAYIONEMY BUY:
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(oo

" Bede

Times 24 || Times-Italic 12 || Times 12 || Times-Bold 12 ||Couﬁer24

[Tpu 3ampoce mpudra Tekyiero rimda 00bekT GlyphContext ClycKaeTcst BHU3
10 ICPEBY, CYMMUPYSI UHIEKCHI, TIOKA HE 6y/:[eT HalifieH mpu@T A7 TEKYIIero
unzekca. [lockomabky mpudT MeHsIeTCs HEYacTo, pa3Mep JlepeBa HEBEJIUK 110
CPaBHEHMIO C PAa3MEPOM CTPYKTYPBI IITN(HOB. ITO MO3BOJISIET YMEHBIINTH 3aTPAThI
Ha xparerie 6e3 3aMeTHOTO YBEJINYEHNST BDEMEHN MONCKa'.

Hakownerr, nysHa eie ¢abpuka FlyweightFactory, KoTopas cosmaer Taudb
u obecriednBaeT X KOPPEKTHOE COBMECTHOE MCToIb3oBaHue. Kiace GlyphFactory
cosmaeT 00beKTh Character u rimdbl Apyrux Bua0B. COBMECTHO UCIIOIB3YIOTCSI
TOJIbKO 00beKTHI Character. CocTaBHBIX TJI(OB ropasio O0Jbllle, U WX CyIIe-
CTBEHHOE COCTOSTHIE (TO €CTh MHOKECTBO IIOTOMKOB) B JIFOOOM CJIyYae sIBJISIETCS
BHYTPEHHUM:

const int NCHARCODES = 128;

class GlyphFactory {
public:
GlyphFactory();
virtual ~GlyphFactory();

virtual Character* CreateCharacter(char);
virtual Row* CreateRow();
virtual Column* CreateColumn();
/! ...
private:
Character* _character[NCHARCODES];

1

! Bpems moucka B 3TO# cxeMe TPOMOPIIMOHATBHO YacTOTe cMeHbI mipubTa. Hanmenbimast
IPONU3BOJAUTENIBHOCTD JOCTUTAETCA, KOT/[A L[lpl/l(bT MeHAeTCA Ha KaKJI0M CUMBOJIE, HO Ha
[IPAKTHUKE 3TO OBIBAET PEIIKO.
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MaccuB _character comep:kuT ykaszatean Ha rindbl Character, HHIEKCUPO-
BaHHbBIE KOJIOM CUMBOJIA. KOHCTPYKTOP MHUIIUAIN3UPYET ATOT MACCUB HYJISIMU:

GlyphFactory: :GlyphFactory () {
for (int i = ©; i < NCHARCODES; ++i) {
_character[i] = ©;

Onepaum{ CreateCharacter uieT CHMBOJI B MAaCCUBE 1 BO3BPAIAE€T COOTBET-
CTBylomI/H?I rJH/I(b, €CJIN OH CYIIECTBYET. B nnporuBHOM ciay4dae CreateCharacter
co3zaer rJII/I(b, TIOMEIIaeT ero B MaCCUB U 3aT€M BO3BpallaeT:

Character* GlyphFactory::CreateCharacter (char c) {
if (!_character[c]) {
_character[c] = new Character(c);

return _character[c];

OcTranbHble OIrepalunu IpocTo Co31aoT HOBBII 0OBEKT IIpn KaK10M O6p3.HI€HI/II/I,
TaK KaK HECUMBOJIbHbIE I‘JII/I(I)IJI HE NCITOJIb3YIOTCA COBMECTHO!

Row* GlyphFactory::CreateRow () {
return new Row;

Column* GlyphFactory::CreateColumn () {
return new Column;

ITH onepaiyy MOKHO ObLIO Obl OIYCTUTh ¥ TIO3BOJIUTH KJIMEHTAM HAIIPSIMYIO
CO3/1aBaTh AK3EMIJISAPHI TJINQOB, He NCTOJIb3yeMbIX coBMecTHO. Ho ecom mossxe
BbI PEIINTE C/IEIATh UX TOKE COBMECTHO MCITOJIb3YEMbIMU, TO IIPUJIETCS UBMEHSITh
KJITMEHTCKUI KO/, B KOTOPOM OHU CO3/IAl0TCSI.

M3BeCTHble npMeHeHNA

Konnenmus 06beKTOB-1IpUCIIOcObAEHIEB BIEPBbie OblIa OIMCAHA U UCIIOJIb-
30BaHa Kak 1pueM npoekruposanus B Oubsimoreke InterViews 3.0 [CL90]. Ee
pa3pabOTYMKH TIOCTPOUJIK MOIIHBIN PeAaKTOp A0KyMeHTOB Doc, uTo6bI 10Ka3aTh
MPAKTHYECKYIO TT0JIE3HOCTH T006HOI raen. B Doc 00beKThI-TIidbl HCITOb3Y-
I0TCST JIJIST ITPEICTaBIEHUsT IIOOOT0 CUMBOJIA IOKYMEHTa. PelakTop CTPOUT 110 0J1-
HOMY 9K3eMILISIPY TaU(a 15T KaK/I0TO COUETAHISA CUMBOJIA ¥ CTUJIST (B KOTOPOM
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orpeiesietbl Bee rpaduueckre arpubyThi). TakuM 00pasoM, BHYTPEHHEE COCTO-
sTHIE CHMBOJIa COCTOUT U3 €r0 KoJia u ntdopmanuu o cruiie (HHAeKC B Tabiuie
crusteit)!. CiieroBatesibHO, BHEIITHEN OKA3bIBAETCS TOJIBKO MO3UIHS, 10aToMy Doc
paboTaer 6bICTPO. JlIOKYMEHTBI MIPEACTABIISAIOTCS KJIaccoM Document, KOTOPBII
BoImoJiHseT hyHKIMKU Gadbpukn FlyweightFactory. Vi3MepeHust IOKasam, 4To
peanmzoBatHoe B Doc COBMECTHOE UCTIOJIb30BaH e CHMBOJIOB-TIPUCIIOCOOIEHTIER
BechbMa ahhexTuBHO. B THNIMUHOM cirydae misa fokymenTa u3 180 ThicsSd 3HAKOB
JIOCTATOYHO CO31ATh TOIBKO 480 06BEKTOB-CUMBOJIOB.

B kapkace ET++ [WGMS88] npucrnocobeHIibl HCIIOAb3YIOTCS st OALEPIKKI
He3aBucuMOTo ocdopmiiennsi’. Ero cranapt onpeesisieT pacioiosKeHre aJieMeH-
TOB T10JIb30BaTEIbCKOTO NHTepdelica (110J0C TPOKPYTKU, KHOIIOK, MEHIO U TIp.,
B COBOKYITHOCTU MUMEHYEMBbIX 6udxcemamu) u ux opopmiaeHus (TEHU U T. 1.).
Bupker neerupyer 3a60Ty O CBOEM PACTIONOKEHUH U M300PaKEHIN OTIAETbHOMY
00bekTy Layout. V3MeneHme 3T0ro0 00beKTa MO3BOJUT CMEHUTH O(POPMIIEHIE
JlasKe Ha CTa/IUK BBITIOJIHEHUS.

[lg xaxxmoro Kiacca BUKETa UMEETCSI COOTBETCTBYIONINM Kiace Layout (Ha-
npuMep, ScrollbarLayout, MenubarLayout u T. 1.). OueBuaHas mpobiemMa Takoro
PEIEHNSI COCTOUT B TOM, UTO MCIIOIb30BalNe€ OT/ETBHBIX KJIACCOB MTPUBOIUT K Y/I-
BOEHUIO YMCJIa 00bEKTOB MOJIb30BaTEIbCKOTO MHTEP(deiica, TaK Kak [JIst KasKI0TO
unrepdeiicHoro 06beKTa CO34aAETCS JOMOJHUTENbHBII 00beKT Layout. YToObI
n36aBUTHCS OT PACXO/I0B, 00BEKTHI Layout Peain3yroTcs B BUIe TPUCIOCOOIEH-
11eB. OHM TTPeKpacHO TMOAXOIAT Ha 3TY POJIh, TAK KaK 3aHATHI TPEUMYIIIECTBEHHO
olIpeie/IeHIEM MTOBEICHUST U UM JIETKO TIepeiaTh TOT HeOOJIbII0i 00beM BHEITHEeH
undOpMaIUU O COCTOSIHIY, HEOOXOAUMBII JIs PA3MEIIECHUS I IPOPUCOBKU
00BEKTA.

O06beKTH Layout co3maoTrcs u YIIPaBJISAIOTCS oObexTaMu kjacca Look. Kiace
Look — 3T0 abcTpakTHas ¢pabpuika (113), KoTopast MPOU3BOAUT 00BEKTHI Layout
¢ TMOMOIIBIO TAaKKX Omepalunii, kKak GetButtonLayout, GetMenuBarLayout u T. .
[l Ka10T0 cTaHAapTa BHEIITHETO obmmKa y KJ1acca Look eCTb COOTBETCTBYIONTUIA
nogkace (MotifLook, OpenLook 1 T. 11.).

Kcraru roBopst, 00beKThI Layout — 9T0, TI0 CYIIECTBY, CTPaTeruu (CM. OITUCAHUE
narrepHa ctpaterusa (362)). Takum o6pa3zom, Mbl UMeeM IIpUMeEpP 00beKTa-CTpa-
TETUH, PEaTM30BaHHBIN B BUJIE NPUCNOCobeHLa.

! B npuBesieHHOM BblIlIle TIpUMepe Kojia UH(pOPMAIUs O CTHJIe BbIHECEHA HAPYXKY, TaK UTO

BHYTPEHHEe COCTOSIHUE — 3TO TOJIBKO KOl CUMBOJIA.
JIpyroii moaxoa k 06eciiedeHnio He3aBUCUMOTO O(OPMJIEHHUS TIPEJCTABIEH B OIMCAHIH
narrepHa abctpaktHas dpabpuika.

2
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B PonctBeHHble NaTTepHbI

[TaTTepn nprcnocobneHel YacTO NCTOJIB3YETCA B COYETAHNN C KOMMOHOBLYMKOM
(196) nnsg peanmmsarum JOTMYECKON MePapXUUECKON CTPYKTYPBI B BUJIE alll-
KJIMYECKOTO HAIPaBJIEHHOTO rpada ¢ COBMECTHO UCIIOJIb3yeMbIMU JINCTOBBIMU
BepITUHAMI.

Yacto HAWTY UM CIOCOOOM pearnsanun 00beKTOB cocTosHua (352) 1 cTpate-
rmn (362) ABsieTcs maTTepH NpUCnocobneHel,.

[ATTEPH PROXY (SAMECTUTE/Tb)

B HaseaHue n KnaccndmrKauma naTTepHa

3amecTuTenb — MaTTepH, CTPYKTYPHUPYIOIIUI 0ObEKTHI.

B Ha3sHaueHune

sBasieTcst cypporaToM Apyroro 00beKTa i KOHTPOJUPYET AOCTYII K HEMY.

B [pyrve Ha3zBaHUA

Surrogate (cypporar).

B MotuBauus

O/1Ha 13 TIPUYHH JJ1sT YIIPABJICHUSI IOCTYTIOM K OOBEKTY — BO3MOKHOCTD OTJIOKUTh
3arparbl Ha CO3/[aHUE 1 MHUIUATIM3AIIIIO /I0 MOMEHTA, KOT/Ia BOBHUKHET (haKkThye-
CcKast HeOOXOUMOCTD B 00beKTe. PAacCCMOTPUM PEAKTOP IOKYMEHTOB, B KOTOPOM
B JIOKYMEHTBI MOTYT BCTPaUBaThCs Tpahudeckrie 00beKTh. 3aTPaThl HA CO3/IAHIE
HEKOTOPBIX TaKUX 0OBEKTOB (HAIIPUMEP, OOJIBITUX PACTPOBBIX U300PaKEHMIT)
MOTYT OBITh BEChbMa 3HAUMTETbHBIMU. HO TOKYMEHT TOJIKEH OTKPBIBATCST OBICTPO,
MO3TOMY CJIe/TyeT M30eraTh CO3MaHMsT BCEX «TSKEIIBIX» OOBEKTOB Ha CTaINI OTKPbHI-
st (M BOOOIIIE DTO U3JIMIITHE, TOCKOJIbKY He Bce OHU OY/IyT BUIHBI OJIHOBPEMEHHO ).

B ¢BsA3M ¢ TaKMMM OTPAHMYEHUSMHU KAKETCsI PA3yMHbIM CO3/[aBaTh «TSIKEJIbIe>
00BEKTHI 10 Mpebosanuto. ITO O3HAYAET «KOT/AA U300PaKeHUe CTAHOBUTCS
BUANMbIM». Ho 4TO moMecTuTh B JOKyMeHT BMecTO n3obpaxenus? U kak 6e3
YCJOKHEHUS PeaI3aliiil PeakTopa CKPhITh TOT (hakT, 4To N306paskeHne co3-
naetcs 110 TpeGoBanuio? Harpumep, onTUMU3aIUs He T0JKHA OTPasKaThCst Ha
KOJi€, OTBEYaIOIeM 3a PrcoBaHue 1 GopMaTHpoBaHUeE.

Petiienne cOCTOUT B TOM, 4TOObI HCIOIb30BATh JAPYTON O0BEKT — 3amecmumensv
n300pasKEeHNUsT, KOTOPBIN BPEMEHHO MOJICTABJISIETCS] BMECTO PEATTbHOTO n300pa-
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JKeHUsT. 3aMeCTUTEIb BeleT cebst TOYHO TakK JKe, Kak caMO M300paskeHue, U Ipu
HEOOXOMMOCTH CO3/IAET €T0 IK3EMILISP.

( aTextDocument

‘( anlmageProxy ]

o |
LVIMH daiina °- J _____ ;[;:H::Ze ]

l B namaTtun l I— Ha aouncke —l

LI/Iaoﬁpa)KeHme

3amecTuTenb CO3/1acT HACTOAIIEE I/I306pa>KeHI/I€, TOJIBKO €CJIN PEAAKTOP JIOKYMEHTA
BbI30BET Ollepaluio Draw. Bce TMocaeAyroIue 3aripoCbl 3aMECTUTEJIb ITEPEAIPECYET
HEIIOCPE/ICTBEHHO I/ISO6pa>K€HI/IIO. HOSTOMy II0CJIE CO3/IaHM A 1/1306pa>1<eH1/151 OH
JOJIKEH COXPaHUTDh CChIJIKY Ha HETO.

[Tpeammooxmm, 9T0 N300paKeHUsT XPAHITCS B OTAENbHBIX (haiiiax. B takom
cilydae MbI MOKEM MCITOJIB30BaTh UM (paiijia KaK CChIIKY Ha peaibHbIil OObEKT.
3aMecTUTe b XPAaHUT TaKKe pasMep M300pasKeHUs, TO €CTh JJINHY U MIHPUHY.
«3Hasi» ee, 3aMECTUTEJb MOXKET OTBEYATDh Ha 3aMPOChI (popmaTepa 0 CBOEM pas-
Mepe, He CO3/1aBast 9K3EMILISAP U300pakeHMsl.

Ha CJIeI[YIOIHefI ArarpaMmMe KJjIaCCOB 9TOT IIPUMEDP ITOKa3aH bosee HOI[pO6HO.

DocumentEditor I—»Jm
Draw()
GetExtent()
Store()
Load()
Image a— — — — —|ImageProxy if (image ==0) { =
image = Loadlmage(fileName);
; }
Draw() < IMage | Draw() O1 — — — 1image->Draw()
GetExtent() GetExtent() o+ — =
Store() Store() |
Load() Load() 1 if (image == 0) { AN
L — 1 return extent;
} else {
imagelmp fleName return image—>GetExtent();
extent extent }
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Pemaktop TOKYMEHTOB MMOJIyYaeT JOCTYI K BCTPOEHHBIM M300PasKEeHUSIM TOJIBKO
gepes nHTepdeiic, onpeneeHHbIN B aOCTPaKTHOM KJ1acce Graphic. ImageProxy —
ATO KJIACC JUIST IPEICTaBICHIS U300paKeHUH, CO3/[aBaeMbIX 110 TPEOOBAHMIO.
B ImageProxy xpanuTtcst uMst aiisia, urpaoliee poJib CChIIKN Ha M300paskeHe,
KOTOpoe Haxonutcs Ha aucke. VMg daiina mepenaercst KOHCTPYKTOPY Kjacca
ImageProxy.

B oObekTe ImageProxy HaXOISITCS TAKKe OTPAHUYMBAIOIIIT TPSIMOYTOJIbHUK U30-
OpaskeHUs ¥ CChLIKA Ha 9K3EMILISAP peabHoro obbekTa Image. Ceblika ocTaeTcs
HeJeHCTBUTEIbHOM, TIOKA 3aMECTUTE/Tb He CO3/IaCT 9K3EMILISIP PEabHOTO M300pa-
skenust. Oniepaiiyst Draw rapaHTHPYET, YTO M300paskeHue OyIeT CO3/aHo /10 TOTO,
KaK 3aMeCTUTeJIb Iiepeajipecyet emy 3arpoc. Onepaiius GetExtent niepeajipecyer
3a11pOC U300PAKEHUIO, TOJIBKO €CJIU ero SK3eMILISIP YKe CO3[aH; B IIPOTUBHOM
caydae ImageProxy BO3BpallaeT Te pa3Mepbl, KOTOPbIE XPAHUT CaM.

MprmeHnmocTb

[TaTTepH 3amMecTUTenb IPUMEHKUM BO BCEX CIIyYasaX, KOT/la BOBHUKAET He0OXO0/ M-
MOCTb COCJIAThCS Ha 00BEKT O0JIee THOKMM WJTH HETPUBUAIBHBIM CIIOCOOOM, YeM
[IPU UCIIOJIb30BAHUU MPOCTOTO yKazarens. HecKoIbKO TMIIMYHBIX CUTYaIM,
B KOTOPBIX 3aMeCTUTeNb MOKET OKA3aThCs MOJIE3HBIM:

B yoanennvli 3amecmumenv TPEIOCTABIISET JOKATLHOTO TPEACTABUTES JIJIST
00beKTa, HaXOJSAIIErOCss B JPYTOM aJPECHOM MPOCTpPaHCTBe. B cucrteme
NEXTSTEP [Add94]| nna stoil 1enn mpumensiercst kaace NXProxy. 3a-
Mectutens takoro pozaa [xeitmc Korsmen [Cop92] naswiBaer <«mocioms
(Ambassador);

B GUPMYATLHLL 3AMECUMENb CO3IAET <TSIKETbIe» 0OBEKTHI 10 TPEOOBAHMIO.
[Tpumepom MOKeT CIy:KUTD K1acc ImageProxy, ONUCAHHBIN B pasesne «Mo-
TUBAINAY;

B 3Quuaiowull 3amecmumesib KOHTPOJIMPYET JIOCTYI K UCXOJHOMY OOBEKTY.
Takue 3aMeCcTUTENW MOJIE3HbI, KOT/A [l Pa3HbIX OOBEKTOB OIPEIEICHbI
pasimuHble npasa goctyna. Hampumep, B onepanmonHoii cucreme Choices
[CIRM93] 06bexTbl KernelProxy OrpaHMYMBAIOT TIpaBa J0CTyNA K 00bEK-
TaM OIEPAIINOHHON CHCTEMB;

B <«ymHasy cCvlIKa — 9TO 3aMeHa 0OBIYHOTO YKa3ateJjid. OHa 1103BOJISIET BbI-
ITIOJTHUTDb JIOIIOJIHUTEJ/IbHbIC ZlefICTBI/IH 1Ipu AOCTYyIIE€ K O6’beKTy. K tunmunbpim
IIpUMEHEHUAM TaKOM CCHLIIKN MOKHO OTHECTH:

¢ IIOACYET 4YHcCJa CCbLJIOK Ha peaJIbeIIjI O6T>€KT, C TeM YTOOBI 3aHNMaeMYIO
UM NIaMSATh MOYKHO OBLIIO 0CBO6OJII/ITI) aBTOMaTHU4Y€CKH, KOI'/Ia HE OCTaHETCA
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HHN OILHOﬁ CCbLJIIKI (TaKI/Ie CCBIJIKM HAa3bIBAIOT €111€ «YMHbIMI» YKa3aTEJIAMUN

[Ede92]);

e 3arpyskKy o0beKTa U3 J0JTOCPOYHOrO XPAHUIUINA B TTAMSITh TIPU TIEPBOM
oOpallleHun K HEMY;

* MPOBEPKY M YCTAHOBKY GJIOKMPOBKHU HA PEATbHbII 0OBEKT TP 0OPAIeHUH
K HeMY, 4TOOBI HUKAKOI IPYTOil 0OBEKT He CMOT B 3TO BPEMSI KI3MEHUTD €T0.

B CrpykTypa

KnueHt »| Subject
Request()
realSubject
RealSubject | J Proxy <
Request() Request() o1 — — — — — A realSubject->Request();

Bor kak MmoxxeT BBITJIA/IETH CXeMa 00BEKTOB JIA CTPYKTYPBI C 3aMECTUTEJIEM BO
BpPEM BbIIIOJTHEHMA.

(aCIient
LCy@beKT °

( aProxy

= L PeanbHblii CyGbeKT - { aRealSubject }

M YuacTHuKNK
B Proxy (ImageProxy) — 3amectutens:
*  XPaHWT CCBUIKY, KOTOPas MO3BOJISIET 3aMECTUTEII0 0OPATUTHCS K PeaibHO-

My cyObekTy. O6BEKT Kiracca Proxy MOKET 00paiaThest K 00bEKTY Kiacca
Subject, ect uaTEepdetich KaaccoB RealSubject 1 Subject OMIMHAKOBHI;

* TpefocTaBiigeT wHTepdeiic, naeHTUUHbI nHTEpdeiicy Subject, Tak 4To
3aMECTHUTEJb BCET/Ia MOKET OBITh MOJICTABIEH BMECTO PEATTbHOTO CyOhEKTa;

* KOHTPOJIMPYET JOCTYI K PealbHOMY CyObEKTY U MOKET OTBEYATh 3a €r0
CO3/IaHVe U yIQJIEHNUE;
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¢ IIipodue 00513aHHOCTH 3aBUCAT OT BU/ia 3aMECTHUTEJIA:

— yodanennviil 3amecmumens OTBEYaeT 32 KOAUPOBAHUE 3a1IPOCA M €T0
apryMeHTOB U OTIPaBJIeHUE 3aKOIUPOBAHHOIO 3aIIPOCA PEATHHOMY
cyOBEKTY B IPYTOM a[PECHOM ITPOCTPAHCTBE;

— BUPMYANLHOLL 3aMecmumenb MOKeT KIMIMPOBATh JOTOJHUTETbHYIO
UH(GOPMAIINIO O PEATBHOM CyObeKTE, 4TOOBI OTJIOKHUTH €T0 CO3[aHNUE.,
Hampuwmep, kmace ImageProxy u3 paszesa «MoTuBamnms» KalmupyeT
pa3Mepsbl peaibHOTO U300 PaKEHNS,

— 3QUUUAIOUUTL 3aMecmumeib TIPOBEPSIET, UMEET JIN BHI3bIBAIOIINI 06b-
eKT HeOOXO/IMMBIE JIJIST BBITTOJTHEHUS 3aITPOCa MPaBa;

® Subject (Graphic) — cy6bekT:
* oIpezesdaer o0 s RealSubject u Proxy uatepdetic, Tak 4TO KJacc
Proxy MOXHO UCITOJIb30BAaTh Be3/le, Iie OKumgaeTcsd RealSubject;

m RealSubject (Image) — peanbHbii cy6beKT:

*  OIpeesIsIeT PEATbHBIN 00BEKT, MPEICTABICHHBIN 3aMECTUTEIEM.

B OTHoweHuA

Proxy IIpy HEOOXOANMOCTH TIEPEAIPECYET 3aPOCh 00beKTy RealSubject. lerasu
3aBUCAT OT BUJIA 3aMECTUTEJIS.

M Pe3ynbrathl

C ITOMOIIBIO ITATTEPHA 3aMeCTUTESb ITPU JOCTYIIE K O6'I)€‘KTy BBOAUTCA JOITOJTHH -
TeJTbHBIA YPOBEHbL KOCBEHHOCTH. Y srtoro 110/IX0/1a €CTb MHOTO BapUaHTOB B 3a-
BUCHUMOCTHU OT BHJa 3aMECTUTECJIA:

B yJaJ€HHbII 3aMECTUTEb MOKET CKPBITh TOT (akT, YTO 0OBEKT HAXOIUTCS
B IpPYIOM a/IpeCHOM IIPOCTPAHCTBE;

B BUPTYaJbHbIII 3aMECTUTETb MOKET BBIIIOJHATH ONTHMU3AINIO, HAIIPUMEP
cosganue 00beKTa 110 TpeOOBAHUIO;

|| SallII/IH_[aIOIIII/Iﬁ 3aMECTUTEJIb U «yYMHas» CCbLJIKA IO3BOJIAIOT pellaTb A0TI0JI-
HUTEJIbHbIE 3a/la4X 1IPU JOCTYIIE K O6T)€KTy.

EcTp eme omna onTIMHU3aIns, KOTOPYIO TMaTTEPH 3aMeCcTUTeNb MHOT/IA CKPBIBA-
eT ot kauenTa. OHA HA3BIBAETCS KONUpoganuem npu 3anucu (Copy-on-write)
U UMeeT MHOTO OOIIero ¢ cosianreM oObekTa 1o Tpebopanuio. Konuposanue
GOJIBIIIOTO ¥ CIOKHOTO 0OBhEKTa — OYeHb 3aTpaTHast onepanust. Eciu konust He
MOU(DUITTPOBATIACH, TO HET CMBICJIA ATY HEeHY IIaTUTh. Ecam oTI0XUTH mpotiecc
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KOIIMPOBaHUA, IPUMEHMB IIaTTEPH 3aMeCTUTEb, TO MOKHO OBITD YBEPEHHDBIM, 4YTO
9Ta ollepanusa HpOHSOﬁlIeT TOJIBKO TOI'/Ia, KOI'/la OH HEﬁCTBHTeﬂbHO ObLIT I3MEHEH.

Y0661 BO BpeMs 3alIUCU MOXKHO ObLIO KOIIUPOBATh, HEOOXOAMMO IIOACYUTHIBATH
cebliky Ha cyObexT. KonupoBaHnue 3aMecTUTe st IIPOCTO YBEINYNBAET CUETYUK
cebliok. M ToJIbKO Tora, KOT/ia KJAMEeHT 3alpalinBaeT olepaluio, U3MeHS IOy IO
cyOBEKT, 3aMEeCTUTEIb JACHCTBUTENLHO BBIOJIHSIET KoTinpoBaHue. OTHOBPEMEH -
HO 3aMECTHUTEJIb J0JKEH YMEHBIIUTh CYETUUK CChLIOK. Korga cuerynk cepliok
CTAaHOBUTCS PaBHBIM HYJIIO, CYyOHEKT YHUUTOKAETCSL.

KOHI/IpOBaHl/Ie ITpU 3alIMCH MOJKET CYHIECTBEHHO YMEHDBIINUTD I1JIaTy 3a KOIIMPO-
BaHNE «TAKEIJIbIX» CY6'[>€KTOB.

Peannzauuns

HpI/I peasmm3aliv HaTTe€pHa 3amMmecTUTeNlb MOKHO UCIT0JIb30BaTh CJAEAYIOIINE BO3-
MOJKHOCTH A3bIKa:

B nepezpysky onepamopa obpawenus k uienam kiacca 6 C++. dzpik C++ nmoj-
JIEpKUBAET TEPerpysKy oreparopa oOpalleHnsT K 4ieHaM Kjacca ->. JTo
MO3BOJISIET TIPOU3BOINTH JOTIOJHUTENbHbBIE IEHCTBUST TIPU JIIOOOM pa3biMe-
HOBaHWW yKasaTessi Ha 00bekT. JIJIsi peaimsaliini HEKOTOPBIX BUIOB 3aMe-
CTUTENIEN 9TO OKa3bIBAETCS MOJIE3HO, MMOCKOJBKY 3aMECTHUTENb BeleT ceOst
aHaJIOTNYHO yKa3aTeJIio.

B CJIeIYIoeM IIpuMepe IMOKa3aHO, KaK BOCIIO/Ib30BaTbCA JaHHBIM ITPMEMOM
JIJIs1 peajin3aliii BUPTYaJabHOTO 3aMeCTUTeE s ImagePtr:

class Image;
extern Image* LoadAnImageFile(const char*);
// BHewHAAa ®yHKUMUA

class ImagePtr {

public:
ImagePtr(const char* imageFile);
virtual ~ImagePtr();

virtual Image* operator->();
virtual Image& operator*();
private:
Image* LoadImage();
private:
Image* _image;
const char* _imageFile;

1

ImagePtr::ImagePtr (const char* theImageFile) {
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_imageFile = theImageFile;
_image = 0;

Image* ImagePtr::LoadImage () {
if (_image == 0) {
_image = LoadAnImageFile(_imageFile);

}

return _image;

[Teperpy:keHHbIE OTTEPATOPHI -> U * UCMOTB3YIOT OMeparuio LoadImage 1
BO3BpaTa KJINEHTY H300pakeHusT, XPAHSIIIerocsi B epeMeHHoi _image (1ipu
HeOOXOIMMOCTH 3arPy3HB €r0):

Image* ImagePtr::operator-> () {
return LoadImage();

Image& ImagePtr::operator* () {
return *LoadImage();

Taxoi Mo/IX0/1 O3BOJISIET BHI3BIBATH OTIEpaIlii 00beKTa Image yepe3 00bek-
Thl ImagePtr, He 3a60TSACH O TOM, YTOOBI BKJIIOUNTH UX B MHTEPdENC JaHHOTO
KJIacca:

ImagePtr image = ImagePtr("anImageFileName");
image->Draw(Point(50, 100));
// (image.operator->())->Draw(Point(50, 100))

O6paTuTe BHUMAHKE, YTO 3aMECTUTENb U300paskeHus BeJeT cebst mogoH6H0
yKaszaTeJio, HO He 0ObaIBIeH KaK yKasaTeJab Ha Image. DTO 03HAUYAET, UTO
HCIIOJIb30BATh €10 B TOYHOCTH KaK HACTOSIIMIT yKazaTe/b Ha Image HEJb3sl.
[ToaTOMY TP TAKOM MO/XOJIE KIUEHTAM CJIeyeT TPAaKTOBAaTh OO BEKThI Image
1 ImagePtr mo-pasHomy.

[leperpyska oreparopa J0CTyIa He ABJISIeTCS JIyYIIUM PEIEHUEM /IS BCeX
BUIOB 3aMecTuTeel. HeKOoTOpbIM M3 HUX JOJIKHO OBITh TOUHO U3BECTHO,
Kakas onepaiis BbI3bIBAETCS, @ B TAKKMX CJIydasiX lleperpysKka orepaTopa J10-
cTyIa He paboTaer.

BosbMeM mpuMep BUPTYaJIbHOTO 3aMECTUTEIIs], 00CYKIABIIMICS B pas/esie
«Morusarus». M306pakenne Hy;KHO 3aTPYKaTh B TOYHO OMPeEIETEeHHOE
BpEMsT — IIPH BbI30BE ollepaliiu Draw, a He MPH Kaxk0M 00paIleHUN K HEMY.
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[Teperpyska oreparopa f0CTyIia He TI03BOJISIET Pa3IMYUTh MOA00HbIE CITyYal.
B Taxoii curyaruu npueTcst BpyYHYIo Peasn30BaTh Kask/yto OTepaIuio 3a-
MECTUTEJIS, TIEPEaIPECyIONIyTo 3apoc CyOBEKTY.

OOGBIYHO BCe HTH OTIePAIlU OY€Hb IIOX0KH APYT Ha APYTra, KaK BUAHO U3 IPU-
Mepa Kojia B OTHOMMeHHOM paszesie. OHU IPOBEPSIOT, UTO 3aIIPOC KOPPEKTEH,
4T0 0OBEKT-aAPecaT CyIeCTBYET U T. /., a TOTOM YK€ TIePEHAIPaBJISIIOT eMy
3anpoc. [Iucarh 3TOT KO/l CHOBA ¥ CHOBA HAJI0E/IAET, TI0ITOMY HEPEIKO OH
aBTOMATHUYECKU TeHEPUPYETCS TIPENPOIIECCOPOM;

B memoo doesNotUnderstand ¢ Smalltalk. B aspixe Smalltalk ectb BosMokHOCTD,
HO3BOJISIONIAast aBTOMATUUYECKH TOAEPKUBATH Iepeajpecaliiio 3ampocos.
[Ipu oTnpaBKe KIMEHTOM COOOLIEHUSs, Uil KOTOPOIO Y TI0JIydaTesist HeT CO-
otBeTcTBYIOIEro Metoza, Smalltalk Bei3biBaeT mMeTon doesNotUnderstand:
aMessage. 3aMeCcTUTeNIb MOXKET TepeonpeneianuTb doesNotUnderstand Tak,
4TO cOOOIIEeHNE OY/IEeT MepeapecoBaHo CyOBEKTY.

YT006bI TAPaHTUPOBATH, YTO 3aIPOC OY/ET MmepeHanpasieH cyObekTy, a He
IIPOCTO TUXO MOTJIONIEH 3aMECTUTEIEM, KJIACC Proxy MOKHO OIPEIEIUTh TaK,
YTO OH HE CTaHeT MOHUMAaTh HUKakux coobmnienuii. Smalltalk mossosger ato
c/les1aTh, Ha/0 JINIIb, YTOOBI Y Proxy He ObLIO cylepKaacca’.

[naBHBI HepocTaTok MeTona doesNotUnderstand: B TOM, 4TO B OOJIBIIUH-
ctBe Smalltalk-crcrem nMeeTcs HeCKOIBKO CIEIMaNbHBIX COOOIIeHUH, 00-
pabaThiBaeMbIX HEIIOCPEACTBEHHO BUPTYAJIbHON MAIIMHOI, a B 9TOM cJlydae
CTaHAAPTHBII MEXaHU3M II0MCKA MeTOA0B obxoauTces. [Ipasaa, e MHCTBEHHOI
TaKoi oleparyeil, HamucanHoM B Kaacce Object (a ciegoBaTeibHO, CIIOCOOHOI
TTOBJIMATD HA 3aMECTUTEJIEN ), STBIISIETCS TOXKIECTBO ==.

Ecuin BbI cobupaerech mpuMeHsTh doesNotUnderstand: Juuist peain3aliii
3aMeCTHUTeJIsI, BBIIeoncanHas mpobeMa J0JKHa ObITh KaK-TO PelleHa Ha
ypoBHe poeKkTrpoBanusd. Hemp3s jke 0KUAaTh, 9YTO COBIAIEHNE 3aMECTHUTE-
Jieit paBHO3HAYHO COBIAIECHIIO PealbHBbIX CyOBeKTOB. K coxkaneHnto, MeToj
doesNotUnderstand: M3HaYaibHO CO3/1aBaJICs Uit 00pabOTKM OIMMOOK, a He
JUISE TIOCTPOEHUST 3aMECTUTEIEH, TOATOMY ero ObICTPOJEHCTBIE OCTABJISIET
JKeJIaTh JIYJIIero;

B samecmumenio ne ecez0a Ooaxcer Obimb U3BECMeH MUn PeaivHozo 00veKmd.
Eci kmace Proxy MOKeT paboTaTh ¢ CyOBEKTOM TOJIBKO Yepes ero abcTpakT-
HBIH naTepdeiic, To He HY:KHO co3/1aBaTh Proxy mid Kaskoro Kiacca peaib-

1 DTOoT npueM MCIOIb3YETCs MPU PeaNn3alui PacipeaeJeHHbIX 00bEKTOB B CUCTEME

NEXTSTEP [Add94] (Tounee, B knacce NXProxy). ToJbKO TaM NepeorpeieisieTcs METO
forward — sKBUBaJIEHT OTMMCAHHOTO TOJMBKO uTO Mprema B Smalltalk.
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HOTO cyObeKTa RealSubject; 3aMecTHTEb MOKET 00PAIAThCs K JTI0OOMY 13
HUX enH000pas3Ho. Ho ecsint 3amecTnTeNb H0/IKEH CO3/[aBaTh 9K3EMILISIPBI
peasbHbIX CyOBeKTOB (Kak OOCTOWT /€0 B CJIy9ae BUPTYaJbHBIX 3aMECTHTE-
Jieil), To 3HaHNe KOHKPETHOTO KIacca 0053aTeTbHO.

K npobiiemam peasimsaiiiii MOKHO OTHECTH U PellieHne BOIpoca O TOM, Kak 00-
pammarsest K cyObeKTy, 9K3eMILISIP KOTOPOro elile He cosaH. Hekoropbie 3ame-
CTUTEJIH OJKHBI 00PAIIATHCST K CBOUM CYOBEKTaM HE3aBHCUMO OT TOTO, T/I€ OHU
HaXOJISITCS — Ha IUCKE WU B MAMSTH. DTO 03HAYAET, YTO HYXKHO UCIOJIb30BATh
Kakyo-To (hopmy HAeHTH(HUKATOPOB OOBEKTOB, He 3aBUCSIINX OT a[PECHOTO MPO-
cTpancTBa. B paznene «MoTtuBarms» 17151 9TOH 11eT1 UCTIOTh30BAIOCh MM (paiina.

MNpumep kopa

B crexpyiomem Kojae peains3oBaHbl Ba BHUAA 3aMECTUTEEH: BUPTYaJbHbBIN,
OTMCaHHbI B pasfene «MoTuBanus», U pealn30BaHHbBIN € TOMOIIBIO METO/a
doesNotUnderstand:!.

B gupmyanviolil 3amecmumenv. B xiacce Graphic omnpezenen uatepdeiic s
rpaduyeckx 0ObeKTOB:

class Graphic {
public:
virtual ~Graphic();

virtual void Draw(const Point& at) = 0;
virtual void HandleMouse(Event& event) = ©;

virtual const Point& GetExtent()

U}
()
[y

virtual void Load(istream& from)

virtual void Save(ostream& to) = 9;
protected:

Graphic();

1}
()
w.

s

Kiacc Image peanusyer unrepdeiic Graphic st otobpaskeHust rpapuueckux
daitnos. B Hem 3ameraeTcs oniepaliiisi HandleMouse, TIpPU ITOMOIIU KOTOPOU
M0JIb30BATE/b MOKET MHTEPAKTUBHO U3MEHSTh PasMep N300pakeHWsI:

class Image : public Graphic {

public:
Image(const char* file); // 3arpyxaeT u3obpaxeHue u3 o¢aiina
virtual ~Image();

! Eme O/IVH BU/I 3aMECTUTEJIA Ja€T [MaTTEPH UTepaTop.
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virtual void Draw(const Point& at);
virtual void HandleMouse(Event& event);

virtual const Point& GetExtent();

virtual void Load(istream& from);
virtual void Save(ostream& to);
private:
/] ...
s

Knacc ImageProxy mMeeT TOT ke nHTEpdEiic, 9To u Image:

class ImageProxy : public Graphic {
public:
ImageProxy(const char* imageFile);
virtual ~ImageProxy();

virtual void Draw(const Point& at);
virtual void HandleMouse(Event& event);

virtual const Point& GetExtent();

virtual void Load(istream& from);

virtual void Save(ostream& to);
protected:

Image* GetImage();
private:

Image* _image;

Point _extent;

char* _fileName;

1

KoHcTpyKTOp coXpaHseT JIOKaIbHYI0 KOMTUI0 UMeHU (haiijia, B KOTOPOM Xpa-
HUTCsT u300paskeHue, U MHUIMAIU3UPYeT epeMeHHbIe _extent 1 _image:

ImageProxy::ImageProxy (const char* fileName) {
_fileName = strdup(fileName);
_extent = Point::Zero; // pa3mepbl noka He W3BECTHbI
_image = 0;

Image* ImageProxy::GetImage() {
if (_image == 0) {
_image = new Image(_fileName);
}

return _image;
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Peanuzanms onepairun GetExtent Bo3BpalaeT KAIIMPOBAHHBIN pa3Mep, ecau
3TO BO3MOJKHO. B IpoTHBHOM ciiydae nzobpaskeHue sarpyskaercst us gaiisa.
Omepariust Draw 3arpyskaet nusobpaenue, a HandleMouse TepeHarpaBIIsieT
coObITHE PeaTbHOMY M300paskeHHIO:

const Point& ImageProxy::GetExtent () {
if (_extent == Point::Zero) {
_extent = GetImage()->GetExtent();

}

return _extent;

void ImageProxy::Draw (const Point& at) {
GetImage()->Draw(at);

void ImageProxy::HandleMouse (Event& event) {
GetImage()->HandleMouse(event);

Omnepaiysi Save 3aIMChIBAET KIIMIMPOBAHHBIN pasmMep M300paKeHUsT ¥ UMsI
(haiina B TOTOK, a Load cuuTHIBaeT 3Ty MHGOPMAIINIO M MHATIMAJIU3UPYET CO-
OTBETCTBYIOIIE TIePEMEHHBIE:

void ImageProxy::Save (ostream& to) {
to << _extent << _fileName;

void ImageProxy::Load (istream& from) {
from >> _extent >> _fileName;

Haxkomnerr, npeamnookuM, 4To ecTh Kaacc TextDocument [JIs IpeACTaBIEHUS
JOKYMEHTa, KOTOPBIH MOKET cofiepsKaTh OOBEKTHI Kaacca Graphic:

class TextDocument {
public:
TextDocument();

void Insert(Graphic*);
//
¥

()6BeKTImageProxyNKDKHOBCTaBHTb13ﬂOKyMeHTCﬂeﬂyKHHHLlO6pa30M2
TextDocument* text = new TextDocument;

/...

text->Insert(new ImageProxy("anImageFileName"));
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B 3amecmumenu, ucnoavayrouue memoo doesNotUnderstand. B sizvbike Smalltalk
MOKHO CO3/aBaTh 0000TIEHHBIX 3aMECTHTEIEH, OTPEIesisist KJIACCHI, He nMe-
IolIe cynepkiacca', a B Hux — Metoj doesNotUnderstand: st 06paboTKu
COO0bIIEeHNTH,

B nokazanHoM HUKe hparMeHTe MpeiroaraeTcs, YTo y 3aMecTUTeNs eCTh
MeToJI realSubject, BO3BpaIaonil CBI3aHHbII ¢ HUM PeaJbHbII CyObeKT.
[Tpu ucnosb3oBaHun ImageProxy 9TOT METOJ AOJIKEH ObLI ObI TIPOBEPHUTH,
cos/an Jin 00beKT Image, IPU HEOOXOAUMOCTH CO3/IaTh €T0 U 3aTEM BEPHYTh.
Jl1s1 06pabOTKY MepeXBadYeHHOTO COOOIIEH NS, KOTOPOE OBLIO aJpecOBAHO
peasibHOMY CyOBEKTY, UCIIOJIb3YeTCst MeTOL perform:withArguments:.

doesNotUnderstand: aMessage
A self realSubject
perform: aMessage selector
withArguments: aMessage arguments

AprymenToM doesNotUnderstand: sBJseTCS 3K3eMILISIP KJacca Message,
MPEJICTABJISTIONINI COOOIEH e, He TIOHSATOE 3aMecTuTesieM. TakuM o6pasom,
pu OTBeTe Ha J11060€e COOOIEeHIe 3aMECTUTENTH CHAYaJIa TPOBEPSIET, YTO Pe-
QJIbHBIN CyOBEKT CYHIECTBYET, a IOTOM YiKe TiepeajipecyeT eMy cooOIeHue.

Onno n3 mpeuMytnecTB MeToia doesNotUnderstand: — BO3MOKHOCTD BHI-
MOJTHEHUST IPOU3BOJIBHOI 06paboTku. Hampumep, MOKHO ObLIO GBI CO3/1ATDH
3alUIIAIOIIEr0 3aMEeCTUTEIST, OIIpeIe/InB HaOop legalMessages-cOOOIIEHUIA,
KOTOpbIE cJIelyeT IPUHUMATh, U IIepPe/laB 3aMeCTUTEIO CACAYIONN MeTOI:

doesNotUnderstand: aMessage
" (legalMessages includes: aMessage selector)
ifTrue: [self realSubject
perform: aMessage selector
withArguments: aMessage arguments]
ifFalse: [self error: 'Illegal operator']

[Ipesk /e ueM repeaipecoBaTh COOOIIEHUE peabHOMY CyObEeKTY, YKasaHHBII Me-
TOJI IPOBEPSIET, UTO OHO JIEUCTBUTENBbHO. Ecyin 9TO He Tak, doesNotUnderstand:
HOCBLITAeT COOOIIEHNE error: caMoMy cebe, UTO IPUBEIET K 3al[UKIMBAHUIO,
€CJIU B 3aMeCTHUTeNIe He onpesiesieH MeTos error:. ClenoBaTesbHO, Onpeie-
JIEHHE error: JOJKHO ObITh CKOIIMPOBAHO U3 Kjacca Object BMeCTe CO BceMu
MEeTO/IaMU, KOTOPbIE B HEM MCITOJIb3YIOTCS.

! IIpakruyecku st a06oro Kiacca Object siBiisieTest CynepKIaccoM caMoro BEPXHErO YPOBHSL.

[ToaTomy BbIpaskeH1e «HET CYNEPKIACCca» O3HAYACT TO JKe CAMOE, UTO «OIPe/ieIeHUe KI1acca,
1uist kotoporo Object He SIBJISIETCST CYTIEPKIACCOM> .
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13BeCTHble npUMeHeHnA

[Tpumep BUpPTYasIbHOTO 3aMeCTUTEIS U3 pasjiesa « MoTuBaiusi» 3aMMCTBOBAH U3
KJIACCOB CTPOMTELHOTO OJIOKA TEKCTa, OMpe/Ie/IeHHBbIX B Kapkace ET++.

B cucreme NEXTSTEP [ Add94] samecturenn (ax3emiuisapsl Kaacca NXProxy)
HCIOJIB3YIOTCS KaK JIOKIbHBIE TIPECTABUTEIN OGBEKTOB, KOTOPBIE MOTYT OBITH
pactpeneerubiMu. CepBep CO3aeT 3aMECTUTENEH /IJIsT YAATEHHBIX 0OBEKTOB,
KOT/Ia KJIMEHT UX 3alpaliiBaeT. 3aMeCTUTEb KOAUPYET MOTydeHHOe COO0IIeHne
BMECTE CO BCEMH apryMeHTaMHU, T0CJIE YETO OTIPABJISIET €r0 yIAIeHHOMY CYODb-
eKTy. AHAJIOTHYHO CyOBEKT KOAUPYET BO3BPAICHHbBIE PE3YJIbTAThI U TIOCHLIACT
ux 06paTHO 00BEKTY NXProxy.

B pa6ore McCullough [McC87] obcyskmaercss npuMeHeHne 3aMecTUTeei
B Smalltalk mst o6pamenus k ynanenusim oobextam. [Ikedpu [Tacko (Geoffrey
Pascoe) [Pas86] onuceiBaet, kak obecriedntsb 1060UHbIE 9 (HEKTDI TIPU BHI30BE
METO/IOB M PEATN30BATH KOHTPOJIb IOCTYIIA C TOMOIIBIO «UHKATICYJISITOPOB>.

PopcTtBeHHble naTTepPHbI

Agantep (171): npesocrasiisiet apyroii uaTepdeiic K aganrupyemomy oobekty. Ha-
MPOTHB, 3aMECTHUTEIb B TOYHOCTH MOBTOPsieT nHTepdeiic cBoero cyobekta. OHaKo,
€CJIN 3aMECTHUTEh NCTIOTB3YETCS 71 OTPAHUYEHS TOCTYTIA, OH MOKET OTKA3aThCs
BBITIOJIHSATH OTIEPAIIIO, KOTOPYIO CYOBEKT BBITIOJIHUI ObI, TI0ITOMY Ha CAMOM JIeJie
nHTepdeiic 3aMecTUTest MOKET ObITh 1 MTOJMHOKECTBOM MHTEP(Eiica cyObeKTa.

JOexopatop (209): x0T ero peanusanus 1 TOX0Ka HA PeaTu3aIiuio 3aMeCTUTEIS,
HO Ha3HaYeHHue COBEPIIeHHO Hoe. [[ekopaTop pobaBisieT 06 beKTy HOBbIE 00s1-
3aHHOCTH, & 3aMECTUTEb KOHTPOJIMPYET TOCTYI K OOBEKTY.

CrerneHb CXOKECTH Pean3allii 3aMeCTUTEEH 1 IEKOPATOPOB MOKET OBITH pa3-
JINYHOM. 3alUIAONIMIA 3aMeCTUTEIb MOT Obl ObITh PeaIM30BaH B TOYHOCTH KaK
nexoparop. C aApyroil CTOPOHBDI, YAATEHHBIH 3aMeCTUTEh He COJIEPKNT MPAMBIX
CCBIJIOK Ha PeasIbHbII CyObEKT, a JIUIIb KOCBEHHYIO CCBIIIKY, YTO-TO BPOJIE <HJICH-
TU(UKATOP XOCTa W JIOKAJIBHBIH aJipec Ha 3TOM XOCTey. BHavase BUPTYaIbHbBIH
3aMeCTUTEeh UMEeET TOJbKO KOCBEHHYIO CCBIIIKY (CKaskeM, MM (haiisia), HO B KO-
HEYHOM UTOTE TIOJTyYaeT U UCIOTb3yeT MPSAMYTO CCBIIKY.

ObCYXIEHWE CTPYKTYPHbBIX MATTEPHOB

Bo3MoskHO, BbI 06paTi/i BHUMaHNE Ha HEKOTOPOE CXOICTBO MEK/Y CTPYKTYP-
HBIMU [aTTePHAMK, 0OCOOEHHO B TOM, YTO Kacaercsl UX YYaCTHUKOB M B3aUMO-
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neiictuii. CKopee BCero, 3T0 0OBSICHSAETCSI TEM, YTO BCE CTPYKTYPHbIE MATTEPHBI
OCHOBaHbBI Ha HEOOJTBLITIOM MHOKECTBE SI3bIKOBBIX MEXaHU3MOB CTPYKTYPUPOBAHIS
KO/Ia M 0OBEKTOB (OAMHOYHOM U MHOKECTBEHHOM HACJICIOBAHUY [IJIsT TATTEPHOB
YPOBHSI KJTacca ¥ KOMIIO3UIIUAH JIJisI TATTEPHOB YPOBHsI 00beKTOB). TeM He Metee,
CXOJICTBO MOKET OBITh 0OMaHYMBO, TAK KaK C TOMOIIIBIO PA3HBIX ATTEPHOB MOJK-
HO peniaTh COBEPIIEHHO pa3Hble 33/1aun. B 3ToM paz/iesie corocTaBIeHbl TPYIIIbI
CTPYKTYPHBIX MTATTEPHOB, ¥ BB CMOJKETE SICHEE MIPEACTABUTH UX CPABHUTEbHbIE
JIOCTOMHCTBA 1 HEJIOCTATKH.

AJANTEP N MOCT

Y narrepros apgantep (171) u moct (184) ecTb HECKOIBKO 00IUX aTPUOYTOB.
Tot u APyroii MOBBIIIAIOT THOKOCTH, BBOJIS IOTIOJHUTEIbHBIN YPOBEHD KOCBEH-
HOCTHU 1pu oOpaiieHnn K Apyromy oobekty. Oba mepeHanpaBsiioT 3apOChl
APYromy 0ObeKTY, UCTIONIb3YsT MHO MHTEPdEIiC.

HpI/IHHI/IHI/IaJH)HOQ pasjinine Mex/1y afantepomMm 1 MOCTOM B X HAa3HAYE€HUU. ]_IeJII)
[IEPBOTr0 — YCTPAaHEHHUE HECOBMECTUMOCTH MEK/Y ABYMS CYIIECTBYIONIUMU MH-
tepeiicamu. ITpu pazpaboTke aganTepa He YUUTHIBAETCSI, KakK 9TH WHTepdeichl
PeaIM30BaHbl U TO, KAK OHU MOTYT HE3aBUCUMO Pa3BUBaThcs B OyayiieM. OH
JIOJKEH JIMIIh 00ECIIeYUTh COBMECTHYIO paboTy IBYX HE3aBUCUMO pa3paboTaH-
HbIX KJIACCOB, TaK YTOOBI HU OJMH M3 HUX He MPUILIOCH TlepenenbiBath. C Apyroi
CTOPOHBI, MOCT CBA3bIBAET aOCTPAKIIUIO C €€, BO3MOKHO, MHOTOYHCIEHHBIMU
peasyzansamMu. [laHHbIA MATTEPH TIPEeJOCTaBIseT KINeHTaM CTaOWIbHbINA WH-
Tepeiic, MO3BOJISAS B TO K€ BPEMsI MI3MEHSATh KJIACChI, KOTOPbIE €r0 Peau3yIoT.
MocT TaksKe HOACTPaUBAETCs MO/ HOBbIE Peaau3allii, HOABJISIONMECs B IIPO-
1ecce Pa3BUTHS CUCTEMBI.

B ¢BsI31 ¢ 9THMU PasIMUYMAMU afanTep U MOCT YacTO UCIOJIb3YIOTCSA B PasHbIe
MOMEHTBI JKU3HEHHOTO ITUKJIA cucTeMbl. Korjia BBIACHAETCS, UTO /[Ba HECOBMe-
CTUMBIX KJIacca JOJKHBI paboTaTh BMECTE, 4aCTO MPUXOAUTCS MOJb30BAThHCS
a/IalITePOM — OOBIYHO JIJISI TOTO, YTOOBI 30eKaTh AyOIMPOBaHUS KO/la. 3apaHee
TaKyI0 CUTYaIIO TIPEABUAETH Heb3st. Haob0poT, osib30BaTe/ib MOCTa ¢ CAaMOT0
Havasia IIOHUMAET, 4TO y abCTPAKIIMU MOKET OBITh HECKOJIBKO PeaJlnusaliiii U pas-
BUTHE TOTO U IPYTOro OGyIeT WATH He3aBUCUMO. AfanTtep obecriednBaeT paboTy
10Ce TOTO, KaK HEYTO CIPOEKTUPOBAHO; MOCT — 00 TOTO. ITO JOKA3BIBAET, YTO
aganTtep U MOCT IIPeHA3HAYEHbI /IS PEIIeHs UMEHHO CBOMX 3a/1a4.

®acag (221) MOKHO paccMaTpUBaTh Kak agantep K Habopy Apyrux o6bekToB. Ho
TaKas MHTEPIIPETAINS YITYCKAeT OJIH HIOAHC: dpacaf OIpe/esIsieT HO8blll UHTEeP-
(beiic, Torma Kak aganTep MOBTOPHO MCIIOIB3YeET yiKe nMelonuiics. BermomunTe,
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4TO ajanTep 3acTaBJisieT paboTaTh BMECTE JIBa cyulecmeyowux nntepdeiica, a ve
OTIpeIesIsieT HOBBIIA.

KOMMOHOBLUWK, NEKOPATOP W 3AMECTUTE/b

Y komnoHoBwwKka (196) u gekopatopa (209) moxo:kue CTPYKTYpPHBIE CXEMBI,
YTO yKa3bIBaeT Ha TO, YTO 00a aTTepHa OCHOBAHbBI Ha PEKYPCUBHON KOMITO3UIINT
U TIpeIHa3HAYEeHbI JIJIst OPraHU3aI[MK 3apaHee HEOTIPEIeJIeHHOTO YHCia 0O BEKTOB.
[Tpu oOHapy:KEHUU JAHHOTO CXOJCTBA MOKET BO3HUKHYTH MCKYIIIEHUE TIOCUH-
TaTh 0OBEKT-IAEKOPATOP BBIPOKIEHHBIM CIydaeM KOMIOHOBIIHUKA, HO TIPU 3TOM
Gy/IeT HCKaKeH caM CMBICT maTTepHa aekopatop. CXOACTBO M 3aKAaHYNBAETCS HA
PEKYPCUBHON KOMITO3UIINW, U CHOBA M3-3a PA3JINYUS 3a/1a4, PEMIAEMBIX C TT0-
MOIITHIO TIATTEPHOB.

Hasnauenune gekopatopa — 106aBUTh HOBbIE 00S13aHHOCTU 0OBEKTa 63 IIOPOIK-
JIEHVS TIO/[KJIACCOB. DTOT MATTEPH MO3BOJIAET U36eKaTh KOMOMHATOPHOTO pOCTa
Yrc/Ia HOAKIACCOB, €CJIU MPOEKTUPOBIIUK TIHITACTCS CTATUYECKU OIPEAEITh
BCE BO3MOKHbBIE KOMOUHAIINHU. Y KOMNOHOBWMKa ApyTHe 3agaun. OH T0JIKeH TaKk
CTPYKTYPHPOBATh KJACCHI, YTOOBI ¢ Pa3HBIMU B3aUMOCBA3aHHBIMU 00BEKTAMU
MO3KHO OBLIO 6bI paboTaTh eAUHOO0OPA3HO, 4 HECKOJIBKO 06BEKTOB 00pabaThiBaTh
Kak OIMH. AKIIEHT 3/1eCh JleJIaeTcs He Ha 0(OPMJIEHNH, a Ha TIPeJICTaBJIeHUN.

ITH TeJIN PA3JIMYHbBI, HO OHU JOTIOJIHSIOT JAPYT APYTa, TI09TOMY KOMMOHOBLUMK
U AeKopaTop YacTo UCIOJIb3YIOTCs coBMecTHO. Oba maTrepHa Mmo3BoJIsIOT CIIPo-
eKTHPOBATh CHCTEMY TaK, 4TO TPUJIOKEHUST MOKHO OYIET CO3/1aBaTh, IPOCTO
CoenHsIs OOBEKTHI MESKLY c060it, 6e3 ompe/esieH st HOBbIX KiaccoB. ITosiBuTCst
HeKMii aOCTPAKTHBIN KJIACC, OJIHU TIOKIACCHI KOTOPOTO — KOMMOHOBLUMKM, JIPY-
rie — AekopaTopbl, a TPEThbH — pean3aiuu (pyHAaMeHTaJIbHBIX CTPOUTENbHBIX
6JIOKOB cucTeMbl. B TakoM cirydae y KOMIOHOBIIMKOB U IEKOPAaTOPOB OyaeT 06-
it unrepdeiic. C TOYKM 3peHusI IaTTepHa AEKOPATOP KOMMOHOBLUVK SIBJISIETCSI
KOHKPEeTHbIM KoMroHeHToM. C TOUYKM 3PEHUsST KOMMOHOBLYMKA AEKOPATOP — 3TO
JINCTOBBII y3esr. Pazymeercst, UX #e 06s3amenvio UCIOIb30BaTh BMECTE, 1, KaK
OBLIIO TIOKA3aHO BBIIIIE, HTH TTATTEPHBI NMEIOT PasHbIe IIEJIH.

3amectutens (246) — elme ogWH MATTEPH, CTPYKTYPa KOTOPOTO HATTOMUHAET Aie-
kopatop. Oba nmarTepHa OIMUCHIBAIOT (HOPMHUPOBAHUE YPOBHST KOCBEHHOTO JIOCTYIIA
K 00BEKTY, a B peansaiiii 00beKTOB-IEKOPATOPOB U 3aMeCTHUTEIEN XPAHUTCSI
CChIJIKA Ha JIPYroii 06beKT, KOTOpoMy Iepeajpecytores 3ampockl. Ho u 31ech
eJTA PA3TMYATOTCSI.

Kak 1 pekopatop, HaTTEPH 3aMeCcTUTeNb IIPEA0CTaBIsIeT KINEHTY nHTepdelic, co-
BIfIafoIuii ¢ naTepdeiicom samernaeMoro oobekTa. Ho B otsmane ot gekopatopa
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3amMecTuTenio He HY/KHO JUHAMUYECKU J00aBJIsATh U OTOUPATh CBOWCTBA, OH HE
MpeiHa3HavYeH 711 PEKYPCUBHON KOMIO3UITUN. 3aMECTUTEJb JI0JKEH MTPe1oCTa-
BUTH CTAaHIAPTHYIO 3aMeHYy CyObeKTY, KOTr/Ia MPsSIMOI IOCTYT K HeMy Heyao0eH
WJIN HeXKeIaTeNleH, HalTpuMep MTOTOMY, YTO OH HAXOAWTCA Ha yIaJIeHHOM MallluHe,
XPaHUTCS HA IUCKE UJIU JIOCTYTIEH JIUIIb OrPAHUYEHHOMY KPYTY KJIMEHTOB.

B narrepHe 3amectutenb cyObeKT ONpeIessieT KI04eByo (DyHKIMOHATBHOCTb,
a3aMecTUTeNb pagpeniaeT (MU 3alpenaeT) JoCTyI K Hell. B gpekopatope KoMIIO0-
HEHT MPE/IOCTABIISET JIUITh YacTh (DYHKITMOHAIBHOCTH, & OCTATbHOE TIPUBHOCST
OJIH WJTU HECKOJIbKO ZIEKOPaTOPOB. [lekopaTop TpeHa3HAueH s CUTYaIlnii,
B KOTOPBIX MOJTHYIO (DYHKIIMOHAIBHOCTh OOBEKTA HEJIb3sl OTPEECTUTh Ha dTare
KOMITUJISIIIMY WJIA 9TO 110 KpaiiHeil Mepe Heyno0Ho. Takast Heonpe/ieJeHHOCTh
JleJ1aeT PeKypPCUBHYTO KOMITO3UITHIO HEOThEMJIEMOIT YaCcThIO fiekopaTopa. B ciryuae
C 3amecTuTenem J1eJI0 OOCTOUT He Tak, MO0 eMy BasKHO JIMIIb OJJHO OTHOIIEHIE —
MesKy co00i M CBOUM CyOBEKTOM, a JJaHHOe OTHOIIEHWE MOKHO BbIPA3UTh
CTaTUYECKH.

YkaszaHHbIe pas3Jndusi CYIMIECTBEHHDI, TOCKOJIbKY B HUX abCTparupoBaHbl pe-
IIeHUsT KOHKPETHBIX TPO0JIEM, CHOBA M CHOBA BO3HUKAIOIIUX TIPU OO6BEKTHO-
OPUEHTUPOBAHHOM IIpOeKTUpoBaHuu. Ho 3TO He 03HAuaeT, UTO HMATTEPHbI He
MOTYT KOMOMHUPOBATHCsE. MOKHO MIPEICTAaBUTH cehe 3aMeCTUTEISI-IEKOPATOpa,
KOTOPBIN M00aBIIsieT HOBYIO (DYHKIIMOHAJBHOCTh 3aMECTUTEIO, M JeKOpa-
TOpa-3aMeCTHUTEJIsI, KOTOPbIil 0hopmiisieT yaaneHHblit 06bekT. Takue rudpubt
TEOpeTUYecKr Mozym OBITH MoJie3Hbl (y Hac, paB/a, He HAIJIOCh PeaJbHOTO
pruMepa), a BOT MaTTEPHBI, U3 KOTOPBIX OHU COCTABJIEHBI, TTOJIE3HbI HABEPHSKA.



MNABAS

NMATTEPHbI NOBEAEHUA

[TaTTepHbI TIOBEIEHMS CBSA3AHbI C AJITOPUTMAMU U PacIIpeieieHeM 00sI3aHHOCTEl
Mex Iy 00bekTami. Pedb B HUX HET He TOJBKO 0 CAMUX 00BEKTaX U KJaccax, HO
1 O TUTTMIHBIX CXeMaX B3aMMOAEHCTBUSA MeXay HUMU. [laTTepHbI TOBeneHMs
XapaKTepu3yIoT CJOXKHBIN MOTOK yIPaBJeHNUs, KOTOPBIN TPYIHO IIPOCIEIUTD
BO BpeMsl BBIIIOJIHEHUS ITPorpaMMbl. BHUMaHNe aklleHTUPYeTCs He Ha cxXxeMe
yIIpaBJIeHHs KaK TAKOBOI, a Ha CBSA3SIX MEKILY OOBEKTAMHU.

B marTepnax noBemeHNs ypOBHS KJIacca /I Pacipe/ie/IeHIs TTOBEJEHNS MEXITY
Pa3HBIMU KJIACCAMU WCTIONB3YeTCs HacaenoBaHne. B aToil rmase ommicano 1Ba
TakuX marrepHa. V3 Hux 6oJjiee POCTBIM U ITUPOKO PACIPOCTPAHEHHBIM SIB-
JisgeTcs wabnoHHbin meton (373), KOTOPBIN mpeacTaBaseT coboil abcTpakTHOEe
oTIpejiesIeH e aJITOPUTMA. AJITOPUTM 371€Ch oTipeiessieTcs normaroso. Ha kasxmaom
IIare BBI3BIBAETCS JIMOO MPUMHUTHBHASL, TG0 abCTpaKTHAST Onlepariust. AJITOPUTM
JETATTU3UPYETCS 38 CYET MOIKIACCOB, T/ OMPEETISIIOTCST a0CTPAKTHBIE OTIEPATIUHL
Jlpyroii marTepH rnoBeieHUs YPOBHS KJlacca — nHTepnpetatop (287) — nipeacTas-
JISeT TPAMMaTHKY S3bIKa B BUJIE MePapXUU KJIACCOB U peasin3yeT NHTEPIIPETATOP
KaK TI0CIeI0BATEIBHOCTD OTIepaIinii Ha/l 9K3eMIIJIIPAMA 3TUX KJIACCOB.

B marrepHax moBezieHUsT YPOBHS 00BEKTOB UCITOIH3YETCS He Hac/lel0BaHMe,
a KoMIio3uiust. HekoTopbie 13 HUX OMUCHIBAIOT, KAK C TIOMOIIBIO KOOIIEPAIIUK
MHOKECTBO PaBHOIIPABHBIX OOBEKTOB CIIPABJSLETCS C 3ajJadeil, KoTopas HU
OJTHOMY M3 HUX He o/ CiJty. BasKHO 3/1€Ch TO, KaK 0OBEKTHI MOJIy4atoT nHHOP-
MaIMIio O CyIeCTBOBaHUU APYT Apyra. OnHOpaHIOBble 00BEKTHI MOTYT XPAHUTh
CCBUJIKH JIPYT Ha JPYTa, HO ATO YBEJUYHUT CTEIEHb CBSI3aHHOCTH cUCTeMbl. [Ipu
MaKCHMAaJIbHOM CTENeHN CBS3aHHOCTHU KaKAOMY OOBEKTY HMPHUIIIOCH Obl HMETh
nHMGOpMaInio 060 BCEX OCTANBHBIX. DTY POOJIEMY pellaeT MaTTepH NoCpeaHnK
(319). ITocpeaHuk, HAXOAAMIMIACA MeK Y 00beKTaMU-KoJLIeraMmu, odecreqrBaeT
KOCBEHHOCTb CCBIJIOK, HEOOXOAMMYO JIJIsl PaspbiBa JIUIIHUX CBSI3EIA.
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[TatTepH uenouka ob6sa3zaHHocTen (263) TO3BOJISET U AAJIbIIIe YMEHBIIIATh CTEIICHD
csizarHoCTH. OH 1a€T BO3MOKHOCTD MTOCHLIATE 3ATPOCHI 00BEKTY He HATTPSIMYTO,
a 110 TeMOYKe «00bhEKTOB-KaHANAATOB> . 3aIIPOC MOKET BBIMIOJHUTD JIIOOON «KaH-
JIUJIAT», €CJIU ATO JIOMYCTUMO B TEKYIIEM COCTOSIHUM BBITTOJTHEHUS TIPOTPAMMBI.
Yucro KaHIUIAaTOB 3apaHee He OMPeIesieHo, a OA0MPaTh YIaCTHUKOB MOKHO
BO BpeMs BBITIOJIHEHNUS.

[TarTepn Habnogatens (339) ompenensaer U MOAIEPKIBAET 3aBUCUMOCTH MEKTY
obbekTamu. Kiaccudueckuii mpumep Habnogatens BCTPEYAeTCst B CXEMe «MO-
nenb —npefcTaBneHne — koHTponnep» aspika Smalltalk, roe Bce Buap Mmomemn
YBEIOMJISIIOTCS O JIIOOBIX U3BMEHEHUSIX €€ COCTOSTHUSL.

ITpoune naTTepHbl HOBEAEHUSI CBSI3aHbI C MHKATICYJISIIIUEH TOBEJIEHUS B 00bEKTE
U JleeTupoBaHueM eMy 3ampocoB. [laTTepn ctpaterna (362) nnkamncyaupyet
aJITOpPUTM 0OBEKTa, YIIPOIas ero crelnduKanuio 1 3aMeHy. IlaTtepH komaHaa
(275) uHKarncyaupyer 3amnpoc B Buje 0ObeKTa, KOTOPbIi MOKHO IepeaaBaTh
KaK mapaMmeTp, XpaHUTh B CIIUCKE UCTOPUHU WJIM HUCIIOJIb30BaTh KAaK-TO MHAUE.
[TatTepH coctonHme (352) MHKAIICYJIUPYET COCTOSTHIE 00bEKTa TAaKUM 0Opa-
30M, YTO [IPU UBMEHEHUU COCTOSTHUST OOBEKT MOKET UBMEHSITh CBOE TIOBE/IEHIE.
[Tartepn nocetutens (379) uHKaANCyIMPyeT TOBEIeHIE, KOTOPOE B TIPOTUBHOM
crydae TPUIILIOCh ObI PACTIPEEsISITh MEKIY KJIaccaMu, a martepH nteparop (302)
abcTparupyer MexaHu3M J0CTyIa U 00X0/1a 0OBEKTOB 13 HEKOTOPOTO arperara.

[NATTEPH CHAIN OF RESPONSIBILITY
(LIEMNOYKA OBA3AHHOCTEN)

HasBaHue n Knaccmdleau,vm naTTepHa

Llenouka o6s3aHHOCTeN — TTaTTePH MMOBEJIeHUS 0OBEKTOB.

HasHaueHue

[TosBoJseT n36eKaTh IIPUBA3KY OTIIPABUTEIS 3a1IPOCA K €T0 TI0JIYYaTeI0, TPEI0-
CTaBJIsIst BOBMOKHOCTh 00paboTaTh 3a1poc HECKOJIbKUM 00bekTaM. CBs3bIBaeT
0OBEKTHI-TIOJIyYaTe/n B IIEIIOYKY U IePEIaeT 3arpoc 110 9TOM IIEI0UKe, OKa OH
He Oyet 06paboTaH.

MoTumBauus

PaccMoTprM KOHTEKCTHO3aBUCUMYIO OTIEPATUBHYIO CIIPABKY B rpaduyeckoM
unTepdetice: MOJb30BATETD MOKET MOJIYIUTD JOTOJHUTENbHYI0 TH(HOPMAIIUIO
1o Jir000i yactu nHTepdeiica, MpocTo METKHYB Ha Hell Mbiiibio. Copepkanue
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CIIPaBKHU 3aBUCHUT OT TOTO, Kakasi 4acThb nHTepdeiica Oblia BBIOpaHa U B KAKOM
koHTekcTe. Hanpumep, cripaBka 1mo KHOIKEe B IMAJIOTOBOM OKHE MOXKET OTJIH-
YaTbhCs OT CIIPABKU 110 AHAJIOTMYHON KHOTIKE B IIABHOM OKHe Npuioskenust. Ecim
IJIT HeKOTOPOI yacT mHTepdelica CIpaBKU HET, TO CUCTEMA J0JKHA TTOKA3aTh
nHGbOPMAIHIO O OJIHIKANIIIEM KOHTEKCTE, B KOTOPOM OHA HAXOJUTCSI — HAIIPUMED,
0 JINAJIOTOBOM OKHE B I[EJTOM.

CJre10BaTeIbHO, ECTECTBEHHO OBIJIO OBl OPraHU30BaTh CIIPABOYHY 0 HH(DOPMAITHIO
ot 60Jiee KOHKPETHBIX PasziesioB K 6osee obimmM. Kpome Toro, icHo, 4To 3a1poc Ha
HoJTydeHue CrpaBKy 00padaThiBaeTCst OHUM M3 HECKOJIBKIUX 0OBEKTOB M0JIb30Ba-
TeJTbCKOTO nHTepdeiica, a KAKUM UMEHHO — 3aBUCHUT OT KOHTEKCTA 1 MMETOTIeNcs
B HAJTMYUK WH(OpPMAIUH.

[Tpo6Gaema B ToM, 4TO 0OBEKT, UHUUUUPYOWUE 3aTIPOC (HAIIpUMep, KHOIKA),
He 3HaeT, KaKoi 00bEKT B KOHEYHOM MTOTE MPe0CTaBUT cripaBky. Heobxonu-
MO KaKHUM-TO 00pa3oM OT/EIUTh KHOTIKY — WHHUIIMATOP 3aIpoca 0T 00bEKTOB,
KOTOPBIE€ MOTYT TPEOCTABUTDh CIIpaBoYHyIo mHpopMannio. [laTTepH yenouka
065A3aHHOCTEN TTOKA3BIBAET, KAK 3TO MOKET MPOUCXOIUTD.

U iest maTTepHa 3aKIF0YAETCST B TOM, YTOOBI PA30PBATH CBSA3b MEK/LY OTIIPABUTEISIMI
U [TOJTyYaTeIsIMK, JIaB BO3MOKHOCTH 00paboTaTh 3aIipoC HECKOJIBKUM 00beKTaM. 3a-
IPOC MepPeMEITAETCs TI0 TIEToYKe 0OBEKTOB, MOKa He GyeT 06paboTaH OJIHIM U3 HUX.

p
aSaveDialog

 O6paGornk ’\,\( anApplication

—1

p
aPrintButton O6paboTyumk
O6paboTumKk  &—yf ( e

\ ) aPrintDialog

O6paboTumnk

4 S g
anOKButton
O6paboTymk

\_ J

YHactHoe Obuiee

[TepBbIii 0OBEKT B IIEMIOYKE TTOITYUYAET 3a1TPOC U In6O0 0OpabaThiBaeT ero cam, 6o
HATIPABJISIET CJIEAYIONEMY KaHAUIATY B IIENNOYKe, KOTOPBIN J€HCTBYET TOUHO TaK
&e. Y 00beKTa, OTIIPABHUBIIIETO 3AIIPOC, OTCYTCTBYET HH(OpMarst 06 06paboTun-
Ke. MBI TOBOPHM, UTO Y 3aIIpOCa eCTh aHOHUMHbLL noayuamens (implicit receiver).

JlorycTiM, MoJIb30BaTe b 3alpalikiBaeT CIpaBKy 1o KHotke Print (redats). OHa
HAXOJUTCS B IMATIOTOBOM OKHe PrintDialog, comepskaiieM nHbopmaimio 06 00b-
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eKTe MPUJIOKEHNsI, KOTOPOMY ITPUHAJIEKUT (CM. TIpebIAyILyIo auarpamMmmy ). Ha
cemyrolel [uarpaMMe B3aMMOJIECTBIH TTOKa3aHO, KAaK 3alpoc Ha MMOJTyYeHre
CIIPABKH TIEPEMENIAETCS O T[ETIOYKE.

aPrintButton aPrintDialog anApplication
HandleHelp() -~
HandleHelp()
T

B nanHoM cirydae HU KHOIIKa aPrintButton, HU OKHO aPrintDialog He oOpaba-
TBIBAIOT 3aIIPOC; OH JOCTUTAET 0O0bEeKTa anApplication, KOTOPBI MOKET €ro 06-
paGoTaTh MJIM UTHOPUPOBAT. Y KJIMEHTa, THUIIMMPOBABIIETrO 3aIIPOC, HET MPSMOii
CCBIJIKM Ha OOBEKT, KOTOPBIN €ro B KOHIIE KOHIIOB BBIIIOJHHUT.

Yro6bl OTHPABUTD 3aMPOC TI0 TIEMIOYKE U rapaHTHPOBATh AHOHUMHOCTH TIOJTY-
JaTesist, Bce 0OBEKTHI B IIEMOYKE UMEIOT eNHbII nHTepdeiic 17t 06paboTKH 3a-
IIPOCOB M JITISI IOCTYTIA K CBOEMY npeeMHuKy (CIeayonemMy 00beKTy B IIEMOYKe).
Harpumep, B cucteMe OrepaTHBHON CIIPABKI MOSKHO OBLIO OBI OTIPEIETUTD KITACC
HelpHandler (1Ipe/IOK KJIACCOB BCeX 0OBEKTOB-KAHIUIATOB HJIH KJIACC-TIPHMEChH
(mixin class)) ¢ oneparueii HandleHelp. Tora Kiacchl, KOTOpbIE XOTAT 0Opaba-
TBIBATh 3aIIPOCHI, MOTYT c/lesiaTh HelpHandler CBOMM POAUTETIEM:

handler

HelpHandler
I: HandleHelp() o} - - - -| handler—>HandleHelp() N

Application m

T [~ if Mory o6paboTarh { AN
e

HandleHelp() o4 - - - 4 Handler::HandleHelp()
ShowHelp() }
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Jltst 06pabOTKHU 3alIPOCOB Ha TOJyYeHHe CIPAaBKU KJacchl Button, Dialog
1 Application nmosb3ytorces onepaiusmMu HelpHandler. ITo ymosruanuio onepaiius
HandleHelp mpocTo NepeHarpasJsieT 3alpoc CBoeMy IIpeeMHUKY. B rojikiaccax
9Ta OTePAITHst 3AMEIAETCS, TAK YTO ITPHU OJIATOTPUATHBIX 0OCTOSTETHCTBAX MOKET
BbBIIABATHCS CIIPABOYHAS MHGpOPMAIUs. B IpoTuBHOM ciryuae 3arpoc OTIpasJis-
€TCA JAJIBIIE TIOCPEACTBOM Pean3aliiil 110 YMOTYaHUIO.

B NpumeHUmOCTb

OcHoBHbBIE YCJIOBUS /IJIsI TPUMEHEHNU MaTTepHA Lernoyka 06s3aHHOCTel:

B 3a1poc MOXKeT ObITh 06paboTan Goiee ueM OHUM 00OBEKTOM, IIPUUEM HACTO-
AU 06paboTYNK 3apaHee HEM3BECTEH U J0JKEH ObITh HaliJieH aBTOMAaTH-
YeCKU;

B 3a11pocC I0JIKEeH OBITD OTHPaBJIEH OJ/THOMY 13 HECKOJIbKUX 06'1)6KTOB, 0e3 aB-
HOI'0 YKa3daHU, KaKOMY UMEHHO;

] Ha6op O6'I)€‘KTOB, CIIOCOOHBIX O6pa6OTaTI) 3allpocC, NOJIZKEH 3a/laBaTbCA ANHA-
MHNYECKMH.

B Crpyktypa

MpeemHunkK

HandleRequest()
ConcreteHandler1 ConcreteHandler2
HandleRequest() HandleRequest()

Tunmunas CTPYKTYpa 00BEKTOB BBITJIAAUT IIPUMEPHO TaK:

N
(aConcreteHandler

( aciient
L

aHandler

> C teHandl
e {:p::;:; an }




MattepH Chain of Responsibility (ueno4ka obazaHHocTe) 267

M YuacTHUKK
m Handler (HelpHandler) — o6pa6oTunk:
* ompezesietT nnTepdeiic s 06paboTKHU 3aIPOCOB;
* (HeoOs13aTE/IbHO) PEAIU3YET CBSI3b C TPEEMHUKOM,;
m ConcreteHandler (PrintButton, PrintDialog) — KOHKpPEeTHbI 06paboTumK:
¢ 0oOpabaTbIBaeT 3a11POC, 32 KOTOPLIIA OTBEYAET;
* UMeET JIOCTYII K CBOEMY IIPEEMHHUKY

* ecsm ConcreteHandler criocob6eH o6paboTarh 3aIIpoc, TO TaK U AEJIAET, CIIN
HE MOJKET, TO HAIIPABJISIET €r0 CBOEMY ITPEEMHHUKY;

m Client — knuneHT:

* OTIIPaBJISIET 3aIIPOC HEKOTOPOMY 0OBEKTY ConcreteHandler B IETOUKe.

B OTtHolweHuA

3arnpoc, MHUIMUPOBAHHDLIN KIMEHTOM, TPOJIBUTACTCA 110 IeNOYKe, TOKa HEKO-
TOpbIE 06BEKT ConcreteHandler He Bo3bMeT Ha ceOs OTBETCTBEHHOCTD 3a €TI0
06paboTKy.

M Pe3ynbtathl
OcHoBHBIE IOCTOMHCTBA U HEJIOCTATKHN TIATTEPHA Lienoyka 06a3aHHOCTEN:

B ocnabaenue cesizannocmu. IlaTrept 0cBOGOKIAET 0GBEKT OT HEOOXOIMMOCTH
3HATh, KTO KOHKPETHO 06paboTaeT ero 3ampoc. OTHpaBUTENb U MOJIyYaTEb
HITYEro He 3HAIOT PYT O [IPYTe, & BKIIOUEHHBIN B I[ETIOYKY 0OBEKT — O CTPYK-
Type LIEMTOYKN.

B pesyJibraTe Lenoyka o6a3aHHOCTel ITOMOoraeT YIIPOCTUTD B3AUMOCBSI3U MEXKLY
obbekTamu. BMecTo XpaHeHust CChITIOK Ha BCe 0OBEKTHI, KOTOPBIE MOTYT CTaTh
MOJIyYaTeJISIMU 3a1poca, 0ObEKT J0JKEH pactiosiaraTh nHMOpMaIueil Jniib
0 CBOeM OJIMzKalIIIeM TPEeeMHUKE;

B Jdononnumenvras zuOKOCMs npu pacnpeoeienuu 00a3anHocmett Mexcoy 00s-
exmamu. Llenoyka 06sa3aHHOCTEN TT03BOJISIET TIOBBICUTH THOKOCTH Paciipe/iesie-
Hus obs3aHHOCTER MesKIy oObekTaMu. [J06aBUTh MU U3MEHUTH 00sI3aHHO-
cTH 110 06paboTKe 3aIpoca MOKHO, BKIIOUUB B IIEMOYKY HOBBIX YYaCTHUKOB
WJIM U3MEHKB €€ KaKUM-TO JPYTUM 00pasoM. ITOT MOJAXO MOKHO COYETaTh
CO CTATUYECKUM MOPOKICHUEM TOAKIACCOB JIJISI CO3IaHUsT CIIEIHaTn3upPO-
BaHHBIX 06PabOTINKOB;
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B noayuenue ne zapanmuposano. IIOCKOJIbKY y 3alipoca HET SIBHOTO MoJIydare-
JIsT, TO Hem U zapanmuil, 4To oH BooOIie 6yaeT 06paboTaH: OH MOKET JOCTHYD
KOHIIa IEIIOYKK U IIponacTb. HeoOpabGoTaHHBIM 3aIIPOC MOKET OKa3aThCs
1 B CJIy4yae HeTIPaBUJIbHON KOH(PUTYPAIIUN TTETTOUKU.

B Peanusauus

[Tpu paccMOTPEHUH LenoYKkM 06A3aHHOCTEN CiIelyeT 0OpaTUTh BHUMaHUe Ha
cremyTornue aceKThL:

B peanudayus uenouku npeemnuxos. Takyro 1ernouKky MOKHO Peaar30BaTh JABY-
M CITIocoOaMu:

* OmnpeAesuTh HOBbIE CBsi3K (0OBIYHO ITO JlesIaeTcst B Kiacce Handler, HO
MOKHO U B ConcreteHandler);

¢ HUCIOJIb30BaTb CYHIECTBYIONINE CBA3U.

J1o cux 1op B HANIMX IPUMEPAX OIPE/E/IAINCH HOBbIE CBSA3M, OJHAKO MOKHO
BOCIIOJIb30BAThCS Y7Ke UMEIOIUMUCS CChLIKAMK Ha OOBEKTHI 151 (hOPMUPO-
BaHUA IEMIOYKHU IIPEeMHUKOB. Hampumep, cChlIka Ha POAUTE/IS B HEePapXUN
«4aCTh — LEJI0€» MOKET 3a0/[HO OIIPEAETIATH ¥ IPEEMHMKA «4acTh». B cTpyk-
Type BUIKETOB TaKHMe CBS3U TOKE MOTYT CyIeCTBOBaTh. B paszesne, mocss-
IIEHHOM TIaTTePHY KoMnoHoBLWMK (196), cehlikm Ha poauTeteii 06CyKaaroTes
6oJtee ToAPOGHO.

Cy1iecTBYIOIIIE CBSI3H XOPOIIO pabOTAIOT TOT/IA, KOT/IA OHU YIKe TO/IePKIBa-
0T HYKHYIO IIEIIOYKY. ITO MO3BOJIUT I/136€>K8.Tb JABHOTO oIlpee/ieHrA HOBbIX
CBsI3eil 1 CAKOHOMUTD IaMATh. Ho ecsint cTpyKTypa He oTpaskaeT yCTPOHCTBA
MEMOYKU 0OSI3AHHOCTEN, TO YITH OT OnpeieieHIst H30BITOYHBIX CBSI3€l He
ylacres;

B coedunenue npeemnuxos. ECII TOTOBBIX CCBLIOK, KOTOPbIE MOTJIH ObI HCITOJIb-
30BaThCs [UIS1 OMPE/IENICHYISE TIETIOYKH, HET, TO UX MPUIETCS BBeCTH. B Takom
cJydae Kiacc Handler He TOJIBKO ompezesisieT HHTepdeiic 3ampocos, HO elle
U XPaHUT CCBIIKY Ha TipeeMHnKa. CiemoBaTebHO y 00pabOTINKA TTOSIBIIS-
eTcst BO3MOJKHOCTDH OIPEIEJUTD pealn3aluio omnepanui HandleRequest
[0 YMOJYAHUIO — IepeHanpaBIeHue 3ampoca IPEeMHUKY (€CIU TaKOBOi
cymectByer). Ecim 3ampoc He TpeCTaBisieT WHTepeca JUisi TOJKJIacca
ConcreteHandler, TO TIOCJIEIHEMY HE HYKHO 3aMEIaTh ATy OIEPAIUIO, MO-
CKOJIbKY TI0 YMOJTYQHUIO 3a1TPOC OYET OTIPABJIEH [IATIbIITe.

[Tpumep 6a3oBoTO Kiacca HelpHandler, B KOTOPOM XPAaHHUTCS yKas3aTelb Ha
MpEeeMHMKA:
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class HelpHandler {

public:
HelpHandler(HelpHandler* s) : _successor(s) { }
virtual void HandleHelp();

private:
HelpHandler* _successor;

1

void HelpHandler::HandleHelp () {
if (_successor) {
_successor->HandleHelp();

npedcmasienue 3anpocos. IIpeNcTaBisiTh 3alPOChl MOYKHO TI0-Pa3HOMY.
B mpocreiinieii opme (kak B kjiacce HandleHelp) 3ampoc >KeCTKO KOIu-
pyercst B BHJIE BBI30BA HEKOTOPOU oreparuit. ITo ya00HO 1 Ge30MmacHo, HO
epeapecoBBIBATH TOT/IA MOXKHO TOJIBKO (DMKCHPOBAHHBIN HAOOP 3aIIPOCOB,
orpejieJIeHHBIX B KJj1acce Handler.

AJtbTepHaTHBA — UCIIOJB30BaHKUE OHOM (QYHKIMI-00paboTUNKa, KOTOPOI
nepenaeTcs Ko 3ampoca (CKaxeM, Teoe YUCI0 WU CTpoKa). Tak MOXKHO
HOJIIEPKaTh 3apatee HEM3BECTHOE YHCJIO0 3apocoB. EnuncTBeHHOE TPEOOBaA-
HUE COCTOUT B TOM, UTO OTIPABUTEJb U MTOJIYYATENb JTOJKHBI IOTOBOPUTHCS
0 crocobe KoAMpOBaHKs 3aIpoca.

ITOT IIO/IX0/1 6oaee FI/I6OK, HO 1IpU pe€ajin3aliu HyKHO NCIT0J1b30BaTh yCJIOB-
HbIE OIIEpPaTOPbI JJIA Iepegadn 3alIPpOCOB B 3aBUCUMOCTH OT UX KOJIOB. KPOMG
TOTO, HE CYHIECTBYET 6€e3011acHOTO C TOUYKHN 3peHuAg TUIIOB crocoba nepenadyun
IapaMeTpOB, IIO3TOMY YIIAKOBbIBATb U PACIIAKOBbIBATb UX MIPUXOAUTCA BPY4-
HYIO. O‘{eBI/IZ[HO, 49TO 9TO HE TaK 6630HaCHO, KakK HpHMOfI BbI3OB OIl€palinuu.

YT06bI penuTh MpodIeMy Mepeiadu mapaMeTpoB, A0IYCTUMO UCTIOIb30BATh
OT/IEJIbHBIE 00BEKMbL-3aNPOCHL, B KOTOPHIX WHKAIICYJIUPYIOTCS TTapaMeTpbl
sampoca. Kiracc Request MOJKET MPeICTaBISITh HEKOTOPBIE 3ATIPOCHI SIBHO,
a VX HOBBIE TUITBI OMTUCHIBAIOTCS B MOKIAccax. [oIKIace MOKeT OmpeiesinTh
Apyrue mapamerpsl. YToObI HOTYYUTH IOCTYIT K OTUM MapaMeTpam, 00paboTInK
JIOJIKEH pacrosiarath WHGOpMaIrei o Tuiie 3armpoca (Kakoi MMEHHO TOIKJIACC
Request MCTIOJIB3YeTC).

[l npenTndukanmy 3ammpoca B Kiracce Request MOXKHO OTIPEIENTDh (DYHK-
IINIO JIOCTYTIA, KOTOopas BO3BpamiaeT ujaeHTudmKaTop kiracca. Bmecto atoro
HoJIy4aTesib MOT ObI BOCIIOJIB30BAaThCs MHMOPMAIIUEl O TUIIE, TOCTYITHON BO
BpeMsI BBITIOJTHEHUST, €CJIU SI3bIK TPOrPAMMUPOBAHUS TIOJJIEPKUBAET TAKYIO
BO3MOYKHOCTb.
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[TpuBenem mpumep GYHKIINYU AUCTETIEPUSAIIUN, B KOTOPOU UCIOIB3YIOTCS
00beKTHI s upenTudukamu 3anpocos. Onepaius GetKind, ykasaHHas
B 6a30BOM KJ1acce Request, OmpeieisieT BU/ 3apoca:

void Handler::HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
case Help:
// NpuBeCTU aprymeHT K noaxopfwemy Tuny
HandleHelp((HelpRequest*) theRequest);
break;

case Print:
HandlePrint((PrintRequest*) theRequest);

/] ...
break;

default:
/] ...

break;

[Tonkmacesl MOTYT pacIupuThb CXeMy JUCIeTYePU3alliy, TIepeoTIpeiesiuB ore-
paruio HandleRequest. [Tojkirace 06pabaTbIBaeT JIMIIb T 3alIPOCHI, B KOTOPBIX
3aMHTEPECOBAH, a OCTAJIbHbBIE OTIIPABJISIET POJIUTENLCKOMY KJaccy. B aToM ciry-
Yae MOAKJIACC UMEHHO PACIINPAIET, a He 3aMelIaeT onepanuio HandleRequest.
Hampumep, ogxiacc ExtendedHandler pacimpsieT oriepaiinio HandleRequest,
oIpejieJIeHHYIO B Kiacce Handler, ciieyomum o6pasoM:

class ExtendedHandler : public Handler {

public:
virtual void HandleRequest(Request* theRequest);
//

¥

void ExtendedHandler::HandleRequest(Request*theRequest){
switch (theRequest->GetKind()) {
case Preview:
// ObpaboTaTb 3anpoc Preview
break;
default:
// BaTtb knaccy Handler BO3MOXHOCTb
// 06paboTaTb OCTanbHble 3anpochl
Handler: :HandleRequest(theRequest);
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B asmomamuueckoe nepenanpasienue 3anpocos 6 ssvike Smalltalk. C sroit
1IeJIBI0 MOKHO MCITOJIb30BaTh Mexanu3M doesNotUnderstand. Coobrienus,
He MMeIoIMe COOTBETCTBYIOIIMX METO/0B, IIePEeXBAThIBAIOTCA PeaIn3aliu-
eii doesNotUnderstand, koTopagd MOXKeT OBITH 3aMeleHa ISl IepeHarpas-
JIEHUsI COOOIIeHNsT 00bEKTY-TIpeeMHUKY. TakuMm 06pasoM, OCYIIECTBIISTh
nepeHanpasJieHne BpyuHyto HeobOsizaTesbHO. Kiace oOpabaTbiBaeT TOJIBKO
T€ 3aIIPOCHI, B KOTOPBIX OH 3aMHTEPECOBAH, U PACCUUTHIBACT, YTO MEXaHU3M
doesNotUnderstand nmepeHampaBuT BCe OCTaJIbHBIE.

M Mpumep Koga

Caenyronuii mpuMep MOKa3bIBAeT, KaK C TOMOIIBIO TETOYKN 00sI3aHHOCTEH
MOJKHO 00paboTaTh 3arpOChI K OTIMCAHHON BBITIIE CUCTEME OIIEPATHBHOI CIIPABKU.
3arpoc Ha IoJIy4eHue ClIipaBKU — 9TO SABHas orlepaliis. Mbl BOCIIOIb3yeMcs yiKe
UMEIONIMMUCS B MepapX1Uy BUJKETOB CCBLIKAMHU /I NlepeMelleHus 3alpOoCcoB
IO TIETIOYKe OT OJTHOTO BUIKETA K J[PYTOMY U OTIPEesIUM B Kjacce Handler oT-
JETHLHYTO CCBLTKY, 4TOOBI MOKHO OBLTO MTEPeIaTh 3aIPOC BKIIOYEHHBIM B IETIOYKY
00BeKTaM, He SIBJISTIOIINMCST BU/KETAMU.

Kiacc HelpHandler omnpezesisier mHTepdeiic 17st 06paboTKU 3aIIPOCOB Ha TTOJTyYe-
HuUe cripaBKu. B HeM XpaHUTCA pasjiest ClipaBKu (110 yMOJYAHUIO ITyCTOH ) U CChL-
Ka Ha IpeeMHUKa B 1enoyke 06paborynkos. OCHOBHON omepaliueil SBseTcs
HandleHelp, KoTOpada 3aMelIaeTca B IIOJAKJIaccaxX. HasHelp — 9TO BcrioMoraresbHast
orepartisi, IpoOBePSIOIIast, ACCOIUNPOBAH JI ¢ 00BEKTOM KaKO#-HUOY b pasie:

typedef int Topic;
const Topic NO_HELP_TOPIC = -1;

class HelpHandler {
public:
HelpHandler(HelpHandler* = @, Topic = NO_HELP_TOPIC);
virtual bool HasHelp();
virtual void SetHandler(HelpHandler*, Topic);
virtual void HandleHelp();
private:
HelpHandler* _successor;
Topic _topic;

1

HelpHandler: :HelpHandler (
HelpHandler* h, Topic t
) : _successor(h), _topic(t) { }

bool HelpHandler::HasHelp () {
return _topic != NO_HELP_TOPIC;
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void HelpHandler::HandleHelp () {
if (_successor !=0) {
_successor->HandleHelp();

X
¥

Bce BuasKeThl — MojAKIacChl aOCTPAKTHOIO KJaacca Widget, KOTOPBIii, B CBOIO
ouepesb, SIBJILAETCS IOAKIAcCOM HelpHandler, Tak Kak CO BCEMU dJIeMEHTaMU
[10JIb30BATEILCKOr0 UHTEepdeiica MOKeT ObITh aCCOLUUPOBAHA CIIPABOYHAS
undopmaiusg. (Konedno, MoKHO GbLIO TOCTPOUTH PeaJn3alUIo U Ha OCHOBE
KJIacca-TIpUMeCH. )

class Widget : public HelpHandler {
protected:
Widget(Widget* parent, Topic t = NO_HELP_TOPIC);
private:
Widget* _parent;
¥

Widget::Widget (Widget* w, Topic t) : HelpHandler(w, t) {
_parent = w;

B namem npumepe nepsbiM 00paboTYNKOM B IEIIOUKe SBJIsIeTCs KHOIKA. Kiace
Button — aTo moaknacc Widget. KoncrpykTop kiacca Button moJsiydaer jaBa
rapameTpa — CChIJIKY Ha BUJKET, B KOTOPOM OH HAXOJUTCS, U Pa3ziesl CIIPaBKU:

class Button : public Widget {
public:
Button(Widget* d, Topic t = NO_HELP_TOPIC);
virtual void HandleHelp();
// Onepauuu knacca Widget, koTopble Button 3amewaer...

s

Peanu3zainsa HandleHelp 13 kJiacca Button cHavasta mpoBepseT, eCTh JIN [ KHOTI-
KU cripaBouHast nHbopmarwst. Ecm paspaboTyrk He OTIPe/IeNTI €€, TO 3a1poc OT-
IIpaBJIgeTCs IIPeeMHIKY ¢ IIOMOIIBIO oriepariu HandleHelp Kiacca HelpHandler.
Ecnm e nndopmarus ecmo, TO KHOIIKA ee BBIBOJUT, M TOMCK 3aKaHYNBACTCS:

Button::Button (Widget* h, Topic t) : Widget(h, t) { }

void Button::HandleHelp () {
if (HasHelp()) {
// TpepocTaBuTb CrpaBkKy MO KHoOMke
} else {
HelpHandler: :HandleHelp();
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Kunacc Dialog peannsyeT aHAJOTMYHYIO CXEMY, TOJIbKO €ro MPEeeMHUKOM SIBJIS-
eTcsl He BUUKET, & NPpou3eonvHuiid 00paboTdnK 3arpoca Ha crpaBKy. B narem
IIPUJIOKEHUN TaKUM IIPEEMHUKOM BBICTYIIAET IK3eMILIAP Kiacca Application:

class Dialog : public Widget {

public:
Dialog(HelpHandler* h, Topic t = NO_HELP_TOPIC);
virtual void HandleHelp();
// Onepauuun knacca Widget, koTopble Dialog 3amewaert...
/] ...

s

Dialog::Dialog (HelpHandler* h, Topic t) : Widget(0) {
SetHandler(h, t);

}

void Dialog::HandleHelp () {
if (HasHelp()) {
// TNpenocTaBUTb CNpaBKy MO AWANOroBOMY OKHY
} else {
HelpHandler: :HandleHelp();

B KoHI1€e 11erTouKy HaX0IUTCS 9K3eMILISp Kiaacca Application. [Ipuoskerue — aTo
He BUJIKET, T03TOMY Application — mpsiMoli MTOTOMOK KJiacca HelpHandler. Ecin
3aIpoc Ha MOJIy4YeHUE CITPaBKU JOUIET /10 9TOr0 YPOBHS, TO Kjacc Application
MOJKET BBIZIATh MH(MOPMAIIUIO O TTPUIOKEHUH B IIE€JIOM WU TTPEJIOKUTH CITUCOK
pPa3/IesioB CIIPaBKU:

class Application : public HelpHandler {

public:
Application(Topic t) : HelpHandler(@, t) { }
virtual void HandleHelp();
// Onepauuu, OTHOCAWMECA K CaMOMy MNPUJIOXEHWIO. . .

1

void Application::HandleHelp () {
// TMokasaTb CMMCOK pa3fenoB CnpaBku

Curenyiommunii KoJ co3/aeT U CBA3BIBAeT 9TH 00BhEeKThL. B maHHOM ciaydae pac-
CMaTPUBAETCSI AUATIOTOBOE OKHO Print, T0aTOMY ¢ 0O0beKTaMU CBSI3aHbI Pa3iesibl
CIIPAaBKH, OTHOCSTINECS K TTeYaTH:

const Topic PRINT_TOPIC = 1;
const Topic PAPER_ORIENTATION_TOPIC = 2;
const Topic APPLICATION_TOPIC = 3;
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Application* application = new Application(APPLICATION_TOPIC);
Dialog* dialog = new Dialog(application, PRINT_TOPIC);
Button* button = new Button(dialog, PAPER_ORIENTATION_TOPIC);

MbI MOKeM MHUIIMMPOBATH 3aIIPOC Ha TIOJIyYeHre CIIPABKH, BbI3BAB OTEPAIUIO
HandleHelp ms m060ro 0OBeKTa B Tenodke. YToOBI HauaTh MMOMCK ¢ 0OBEKTa
KHOIIKH, I0CTATOYHO BBIIIOJIHUTH €ro oIepaiuio HandleHelp:

button->HandleHelp();

B atom npumepe KHomka oOpabaThiBaeT 3alpoc cpasy Ke. 3aMETHM, YTO KJIace
HelpHandler MosHO 6bLIO GBI caeIaTh IIpeeMHUKOM Dialog. Boiee Toro, ero
[IpeeMHUKa MOKHO U3MEHATh AnHaMudYecKu. Bor mouemy, e Obl AUanioroBoe
OKHO HU BCTPETUJIOCH, BBI BCET/IA TTOIYIUTE CIIPABOYHYTO MHMDOPMAITUIO C YIETOM
KOHTEKCTA.

V3BeCcTHble NpyMeHeHuA

[TaTTepH yenouka 06sA3aHHOCTEN UCIIOJIB3YETCS B HECKOJIBKUX OMOINOTEKAX
KJIacCOB JI7ist 00paboTKN COOBITUI, MHUIIMUPOBAHHBIX TTOJIb30BaTeseM. Kiacce
Handler B HUX Ha3bIBaeTCs MMO-PA3HOMY, HO Wjiesd BCET/la OlHA U Ta JKe: KOor/a
MI0JIb30BATETh MEJKAET KHOITKOUN MBITITN UJTH HAKIMAET KIABHIITY, TeHEPUPYETCS
HEKOTOPOE COOBITHE, KOTOPOE pacipocTpaHsiercs 1o ernouke. B MacApp [App89]
u ET++ [WGMS88] kiacc HasbiBaeTcst EventHandler, B 6ubsmoreke TCL hupmbl
Symantec [Sym93b] — Bureaucrat, a B 6ubanoreke us cucrembl NeX T [Add94]
HCTIOIb3yeTCst UMsT Responder.

B kapkace rpadpuueckux pegaktopos Unidraw orpemesienbr 00beKThl Command,
KOTOpBIE MHKAIICYIUPYIOT 3alPOChl K 0ObekTaM Component u ComponentView
[VLI0]. O6bexThl Command SIBJISIIOTCSE 3aIPOCAMU B TOM CMBICJIE, YTO OHU MOTYT
MHTEPIPETUPOBATHCSI KOMIIOHEHTOM WJIM IIPECTAaBICHIEM KOMIIOHEHTa Kak
KOMaH/Ia Ha BBITIOJIHEHNE OMIPe/IeIEHHON OTlepaIiii. JTO COOTBETCTBYET TIOXO-
Iy <«3aMpoc Kak 00beKT», OMMMCAHHOMY B pasjesie «Peamsaiusy». KoMmoHeHTbI
Y BUJIBI KOMITOHEHTOB MOTYT OBITh OPraHU30BaHbI epapxudecku. Kak KOMIIOHEHT,
TaK ¥ €ro [pejICTaBIeHIe MOTYT IIeperopyvyaTh MHTEPIPETAIINIO KOMAH/Ibl CBOEMY
POIUTEIIO, TOT — CBOEMY POJIUTEJTIO U TaK Jlajiee, TO eCTh PeYb UET O TUTTUYHOM
IeMoYKe 005I3aHHOCTEI.

B ET++ narrepH uenoyka 06s3aHHOCTEN IPUMEHSETCS 171t 00pabOTKH 3aIIPOCOB
Ha 06HOBJIEHHE Tpaduyeckoro n3oobpaxkenus. I'paduyeckuii 0ObEKT BbI3HIBAECT
omepanuio InvalidateRect BCSIKHMi pas, KOT/Ia BOSHUKAET HeoOXOIUMOCTh 00-
HOBUTH 4acCTh 3aHMMaeMOil M obsactu. Ho BBITIOJHUTD 3TY OIEPAIHIO CaMO-
CTOATEIHHO TpahudecKuii 0ObEKT He MOXKET, TaK KaK He UMeeT A0CTaTOYHOMI
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nHGOpMaIUU O CBOEM KOHTEKCTE, HA[PUMED M3-32 TOTO, UYTO OKPYKEH TAaKUMU
obObekTamu, Kak Scroller (mosoca IPOKPYTKU) Uau Zoomer (JIyIa), KOTOPbIE
PeodpasyoT €ro CUCTEMY KOOPAMHAT. DTO 03HAYAET, 4TO OOBEKT MOKET OBITH
YACTUYHO HEBU/IMM, TaK KaK OH OKA3aJICsI 32 TPAHUIIEH 00JIaCTH TPOKPYTKU UJIH
usMenuics ero Macirrab. IToatomy peanusaius InvalidateRect 10 yMOTYaHUIO
nepeajipecyer 3arpoc KOHTEMHEPY, T/le HAaXOIUTCS COOTBETCTBYIONIIIT OOBEKT.
[Mocneannii 06BEKT B 1EMOYKe 00SI3aHHOCTEH — HK3EMILIAP Kiaacca Window.
K Tomy MomenTy, Korzia Window MOIy9uT 3a1mpoc, HeAEHCTBUTETBHBIN TTPSIMO-
YTOJIbHUK Oy/IeT TapaHTHPOBAHHO MTPeoOpa3oBaH MPaBUIbHO. Window 06pabaThi-
Baer InvalidateRect, mmocas 3arnpoc uHTepdERcy OKOHHON CUCTEMBI 1 TPEOYSI
TEM CaMbIM BBITIOJHUTH OOHOBJIEHHE.

PO,D,CTBEH Hbl€ NaTTePHbI

[TaTTepH yenoyka 06s3aHHOCTEN YACTO IPUMEHSIETCST BMECTE C TIATTEPHOM KOMMO-
HoBlWWMK (196). B aTom carydae poguTe b KOMIIOHEHTA MOXKET BBICTYIIATh B POJIU
€T0 TIPeEeMHMKA.

[MATTEPH COMMAND (KOMAHJA)

Ha3BaHue n KJ'IaCCI/I(I)VIKaLWIﬂ naTtTepHa

KomaHpa — ITaTTEPH ITOBE/ICHUA 00BEKTOB.

Ha3HaueHune

I/IHKanchmpyeT 3allpoC B 06'b€KTe, IIO3BOJIAA TEM CaMbIM ITapaMETPU30BaTb KJIN-
C€HTDI I Pa3HbIX 3alIPOCOB, CTABUTbD 3alIPOCHI B OY€EPE/Ib NJIN ITIPOTOKOJINPOBATH
"X, a TaKKe NOAAEPKUBATD OTMEHY onepaumﬁ.

,El,pyrme Ha3BaHWA

Action (neficTBue), Transaction (TpaH3aKIINA).

MoTunBauus

MHorza He06X0AUMO HOChLIATH 00BEKTAM 3alIPOCHI, HUYEro He 3HAS O TOM, BbI-
MTOJTHEeHYEe KaKoi OTiepalliy 3aIIpoIeHo U KTO SIBJIsIeTCs moJrydarteseM. Harpumep,
B 6UOIMOTEKAX IS TIOCTPOEHUST [T0JIb30BATENbCKUX MHTEP(ENCOB BCTPEYaioTCst
Takue 0ObEKTDI, KaK KHOIKKM 1 MEHIO, KOTOPBIE IIOCBLIAIOT 3aIIPOC B OTBET HA
neiictsue nosb3osaresid. Ho cama 6ubimoreka He MOKET SIBHO Pealn30BaTh
3aIpoc B KHOIIKE MJTM MEHIO, TOTOMY YTO TOJIBKO TIPUJIOKEHHE, NCITOIb3YIONIee
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6ubmoTeKy, pacroJaraetT HHGOPMAIIUE 0 TOM, YTO CJEAYeT caenarhb. IIpoek-
TUPOBIIMK OMOJIMOTEKN HIYETO HE 3HAET O TIOJTydaTesie 3aIpoca U O TOM, KaKue
OTIepaITui TOT OJIKEH BBITIOJHUTD.

[TarTepH KOMaHAa MO3BOJISIET OUOIMOTEYHBIM OGBEKTAM OTIIPABJISATDH 3aIIPOCHI
HEU3BECTHBIM 00beKTaM IPHUJIOKEHHUs, TIPeodPa3oBaB caM 3alpoc B 0OBEKT.
ITOT 00BEKT MOKHO XPaHWUTD U TIepeaBaTh, Kak U Jr0oi apyroi. B ocHose
CITMCHIBAEMOTO MATTEPHA JIEKUT aOCTPAKTHBIN Kiracc Command, B KOTOPOM 00b-
sIBJIeH nHTepdelic A1 BhITIOJIHEHNs ortepaliuii. B mpocTeiinieit cBoeii hopme 3TOT
uHTepdeiic cocTouT U3 oaHOoI abcTpakTHON onepaiun Execute. KonkperHbie
moAKIacchl Command OTIPEIEeNIIIOT APy «IMOJydaTeab — AeMCTBUE», COXPAHII
1oJIydare’sisi B IepeMEHHOI AK3eMILISIPa, U PEaIN3yIoT olepalinio Execute, Tak
4TOObI OHA MOCHIIAJIA 3APOC. Y ToJydaTess ecTb HHpOopMalus, HeoOXoanmast
LTSI BBITIOJTHEHUS 3a1IpOca.

Application o—»ol Menu o—»ol Menultem K>————»| Command

command
Add(Document) Add(Menultem) Clicked() ¢ Execute()

1
Document | command->Execute() N A

Open() :
Close() 1
Cut()

Copy()
Paste()

MeHI0 JIETrKO Peanu3yioTcs ¢ MOMOIIbi0 00bekTOB Command. Kak/blii myHKT
MEHIO — 9TO 9K3eMILTIAP Kyracca MenuItem. CaMu MEHIO U BCe UX TIYHKTBI CO3/IaeT
Kjacc Application Hapsmy co BceMU OCTaIbHBIMU dJIeMEHTAMU I10JIb30BATEIb-
ckoro unrepdeiica. Kinace Application oTC/IeKMBAET TAKKE OTKPBITHIE TOJIH30-
BaTesieM JJOKYMEHTHL.

[Tpuoskerre KOHOUTYPUPYET KasKIAbIi 00beKT Menultem 5K3eMILISIPOM KOH-
KPETHOTO mojikacca Command. Kor/a mosib3oBaTesb BbIOUpPaeT HEKOTOPBI ITYHKT
MEHT0, aCCOIMUPOBAHHBII ¢ HUM 00BEKT MenuItem BhI3bIBAET Execute /ISt CBOETO
obbekTa-KOMaH/Ibl, a Execute BoimosHsieT onepainio. O0beKTsl Menultem He
nMeroT HHMOPMAINK, KaKoi MoAKIace Kiaacca Command oHM uciob3yioT. [log-
KJ1acebl Command XpaHST HH(OPMAIUIO O HIoJIydaTesie 3a1poca 1 BbI3bIBAIOT O/IHY
WJIM HECKOJIBKO Ollepalliii 9TOr0 10JIydaTesis.

Hampumep, nozkiacc PasteCommand 1o/iepKIBaeT BCTaBKy TekcTa u3 Oydepa
obmena B jokymMenT. [Toyuaresiem /ist PasteCommand siByisteTcst 00beKT Document,
KOTOPBIii OBLIT TIepeat mpu co3nanuu oobekTa. Oneparys Execute BbI3bIBAET
onepaluio Paste TOKyMeHTA-TI0TydaTeIs.
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Command
Execute()
Document *
Open() - -
Close()
L oKkyMeHT
8Ut()() < PasteCommand
opy
Paste() Execute() O- = ===t = === -I document->Paste() k'

g mogkiacca OpenCommand oriepaiiug Execute BezeT cebg II0-/IPyTrOMY: OHa 3a-
MpaIIUBaET y TTOJTb30BATES UM JOKYMEHTA, CO3/Iae€T COOTBETCTBYIOIINHI 0OBEKT
Document, ortoBenaeT 0 HOBOM JIOKYMeEHTE IIPUJIOKEeHNe-TI0JIydaTeIb 1 OTKPbIBAET
9TOT JOKYMEHT.

Command

Execute()

A

T
Application | 1
- 1
Add(Document) h MpunoxeHus OpenCommand
Execute() @
AskUser() 1
1
1
name = AskUser() N

doc = new Document(name)
application->Add(doc)
doc->0pen()

MHora o6beKT MenuItem I0JKEH BBITIOJHUTD ROCIe008amevHocmy Komanjl. Ha-
[IPUMED, IYHKT MEHIO JIJIA IIEHTPUPOBAHNA CTPAHUIIbI CTAHIAPTHOIO Pa3sMepa MOXK-
HO ObL10 ObI CKOHCTPYHUPOBATh Cpasy U3 JABYX 00beKTOB: CenterDocumentCommand
1 NormalSizeCommand. ITocKoJIbKY TakOe KOMOMHUPOBaHKE KOMAH/I — SABJICHUE
O6I)I‘{HO€, TO MBI MOJKEM OIIPEIEJINTh KJaacc MacroCommand, O3BOJIAIONNI 00b-
€KTYy MenuItem BBIIIOJIHATH IPOU3BOJIBHOE YMCJIO KOMaH/l. MacroCommand — 3TO
KOHKPETHBIN MoIKJIace Kjaacca Command, KOTOPBIK ITPOCTO BBITIOJIHAET MOCE/0-
BAaTEeHHOCTD KOMAH/I. Y HETO HET SIBHOTO TIOJyYaTesis, TOCKOJIbKY /I KasKI0H
KOMAH/[bl OILIPE/IE/IeH CBOM COOCTBEHHBDIIA.
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Command |

Execute() |‘ -

A

1

1

. l KomaHgpl
MacroCommand >

Execute() @

T

1

1

[1nsi BCcex KOMaHz, ¢ AN
c—>Execute()

OG6paruTe BHUMaHUE: B KasKIOM U3 9TUX TIPUMEPOB TIaTTEPH KOMaHAa OT/Ie/IsieT
00BEKT, MHUIUUPYIOTIHIA OMIEPAITIIO, OT 00BEKTA, KOTOPBI pacosaraet HHHOp-
Maireit, HeoOXOAUMOT /TSI €€ BBITIOTHEHNUST. DTO TTO3BOJISIET IOOUTHCST BBICOKOIT
ruGKOCTH MTPH MTPOEKTUPOBAHUH TT0JIb30BATEIbCKOTO MHTEepdeiica. [TyHKT MeHIO
M KHOIKa OJHOBPEMEHHO MOTYT OBITh aCCOIMUPOBAHBI B TIPUIOKEHUH C HEKO-
TOPOH (DYHKITHEH, Ui 9TOTO TOCTATOUHO TPUIHCATH 0OOUM dJIEMEHTaM OJNH
U TOT K€ 9K3EMILJIIP KOHKPETHOTO TIO/IKIacca Kiacca Command. Komanbr MoTyT
3aMEHSIThCS IMHAMUYECKHU, YTO OY€Hb TI0JIE3HO JIJIST Peayn3alui KOHTEKCTHO-
3aBUCUMBIX MeHI0. MOXKHO TaKKe TIOJ/Iep:KaTh CIIEHAPUH, €CJIM KOMIIOHOBATh
IPOCTBIE KOMaH/Ibl B GoJiee CI0KHBIE. Bee 3TO BBITTOJHIMO TIOTOMY, YTO OOBEKT,
WHAIUUPYIONIUHN 3a1poc, TOKEH pacioyaraTb HH(opMalmei Julib O TOM, KaK
€r0 OTIIPAaBUThH, A HE O TOM, KaK OH JI0JIKEH BBITIOJTHITHCS.

MprmeHnMoCTb

OcHoBHbBIE yCaoBUA NJiA IPUMEHEHU S ITaTTEPpHA KOMaHAa:

B napamempusayus 006eKmos 6vINOIHACMbIM OCUCMEUeM, KAK 6 Clyuae ¢ NyH-
kmamu menio Menultem. B miporieiypHOM $I3bIKEe TaKyIO MapaMeTpU3aInio
MOKHO BBIPA3UTh C TIOMOIIBIO PYHKYUU 00PAmMHO20 6bl3068d, TO €CTh TAaKOW
(dbyHKITIH, KOTOpasi PETUCTPUPYETCs, 4TOObI OBITH BHI3BAHHOMN TT03/1HEE. Ko-
MaH/IbI TIPEICTABISIIOT COO0M 0OBEKTHO-OPHEHTUPOBAHHYIO AJTbTEPHATUBY
hyHKIMSIM 06PaTHOTO BBI30BA;

] onpeaeﬂeﬂue, nocmanosKa 6 ouepeab U BLINOJIHEHUE 3ANPOCO6 6 PAZHOE BPEMAL.
BperI SKU3HH 0O0BbeKkTa Command He 0643aTeIbHO JOJIZKHO 3aBUCETD OT BpEMEHUN
JKU3HU UCXOJHOIO 3allpoca. Ecim ToJiydaTesb 3alpoca yIa€TCA peajin30BaTh
TakK, 4TOOBI OH He 3aBUCEN OT AI[PECHOT0 MPOCTPaHCTBa, TO O6’beKT-KOMaHI[y
MOJKHO IIEPENATh APYroMy IpoILeccy, KOTOprﬁ 3alIMETCsI ero BBITIOJTHEHUEM;

B noddepacka ommennt onepavuil. Onepaiusi Execute oObexTa Command MOKET
COXPaHUTH COCTOSTHIE, HEOOXOAMMOE ISl OTMEHBI JA€HCTBUI, BBITOJTHEHHBIX
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KoMaH10i1. B aToM cirydae B unTepdeiice kiaacca Command M0JKHA OBIT J10-
MMOJIHUTEIbHAS oTiepaliis Unexecute, KOTOPast OTMEHSIET JIEUCTBUSI, BBITIOJ-
HEHHBIE MPEIIIEeCTBYIONUM oOpalleHreM K Execute. BbIosiHeHHbIE KOMaH-
IIbI XpaHATCSA B crucKe ucTopun. /[y peanmsanuy mpous3BOIBHOTO YHCIA
YPOBHEI OTMEHbBI U TOBTOPA KOMaH/[ HY3KHO 00XOUTh 3TOT CIIUCOK COOTBET-
CTBEHHO B 0OOPAaTHOM U MPSMOM HallpaBJIEHUSX, BbI3bIBasI TIPU MTOCEIEHUN
KaK0Tro aj1eMeHTa KoMaH/1y Unexecute um Execute;

B noddepicka npomoKOIUPOSAHUs USMEHEHUT, YmOObl UX MONCHO Obllo 6bi-
noHUmMb noemopro nocie c6os 6 cucmeme. Jlononmnus uHTEpdeEiic Kaacca
Command omepanusaMy COXPaHEHUS U 3arPY3KH, BB CMOKETE BECTH IMTPOTOKOJ
M3MeHEeHUI BO BHeNIHelH naMatu. {11 BOCCTaHOBJIEHUS 1ocse cO0s HyKHO
6y,ZIeT SHTPYSI/ITB COXpaHeHHbIe KOMaH/IbI C /ITUCKa 1 HOBTOPHO BBITIOJIHUTD UX
C TIOMOMIBIO onepaluy Execute;

B cmpykmypuposanue cucmemvl Ha OCHOBE BbICOKOYPOBHEBLIX ONEPayuli, no-
cmpoennvix U3 npumumusHvix. Takas CTpyKTypa TUIUYHA A9 WHDOPMa-
IIMOHHBIX CUCTEM C MOJJICPKKON TpaH3akiuii. TpaHsakiiug WHKAICYJIUpy-
er Habop M3MeHeHUN JaHHbIX. [laTTepH KOMaHAa MO3BOJISET MOAEJNPOBAThH
TpaH3aKIMU. Y BCeX KOMaH I eCTh 001l mHTepdeiic, 4To JaeT BOSMOKHOCTD
paboTaTh OIMHAKOBO C JIIOOBIME TPpaH3aKIUsAMU. C TOMOIIBIO 3TOTO TTaTTepP-
Ha MOJKHO JIETKO JI00aBJISITh B CHCTEMY HOBbIE BH/IbI TPAH3aKIIU.

B CrpykTypa

Client Invoker [O— Command

T Execute()

1

1

1

1

1 »- Receiver .

! - <« ECeVer | concreteCommand
1 Action() -

: Execute() O~ —---1 - 'I receiver—>Action(M
e 1 CocTosiHue

M YuacTHuKNK
® Command — KomaHaa:
*  00bstBIIsIET MHTEPMENC /IS BBITIOJHEHMS OTI€PAIII;
m ConcreteCommand (PasteCommand, OpenCommand) — KOHKpeTHas KOMaHAa:
*  OIpEIETISIET CBSI3b MEXK/LY 00bEKTOM-TIOJTydaTesieM Receiver 1 ICHCTBUEM;

 peajmsyer oreparuio Execute IyTeM BbI30Ba COOTBETCTBYIOLIMX ONeparnii
o0beKTa Receiver;
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m Client (Application) — knueHT:

* cosmaeT 00BEKT Kiracca ConcreteCommand 1 yCTaHABIUBAET €TO MOJTyYaTeIsT,
® Invoker (MenuItem) — uHuumaTop:

* obparaercst K KOMaH/Ie st BBITIOJTHEHUS 3a1TPOCa;
m Receiver (Document, Application) — nonyuatens:

 pacnosaraer uHdopmanueii o crocobax BHIIIOJIHEHUs Olepallnii, He-
OOXOZIMMBIX JIJIsI Y/IOBJIETBOPEHUSI 3aIpoca. B posi mosryyaresiss MOKeT
BBICTYTIATh JIIOOOH KJIacc.

B OtHolweHwuA

B KJIHEHT cosgaeT o0beKT ConcreteCommand U yCTaHABAMBAET [JIs1 HETO MOJIY-
yaTed;

B pHunmatop Invoker coxpansger o6beKT ConcreteCommand;

B UHUIAATOP OTIIPABJISET 3aMIPOC, BBI3BIBAS OMEPAITIo KOMaHIb! Execute. Eciun
MTO/I/IEP;KUBAETCS] OTMEHA BHITIOJTHEHHBIX /IEHCTBUI, TO ConcreteCommand Tre-
pel BbI30BOM Execute coxpansieT MH(MOPMAIIUIO O COCTOSTHUM, TOCTATOYHYTO
JUUIST BBITIOJIHEHUST OTMEHBI,

® 00beKT ConcreteCommand BBI3BIBAET OIEPAIMH TOJYYATEs ISl BBITTOJIHE-
HUS 3a11POCa.

Ha cnenyromieit cxeme BuaHO, Kak Command pa3pbIBaeT CBSA3b MEKy WHUIN-
aToOpOM U TIoJydaTeseM (a TakKe 3alpOCOM, KOTOPBIN JTOJIXKeH BBITOJTHUTD
MOCJCTHUM ).

aReceiver aClient aComrlnand anlnvoker
1
1
new Command(aReceiver)
StoreCommand(aCommand) ; _
Action() Execute()
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M Pe3ynbrathl

OcHoBHbIE PE3yJabTaTbl IPpUMEHCHU A ITaTTEPHA KOMaHa:

B KomaHpa OoTAeJssIeT O6'beKT, I/IHI/H_[I/II/IPYIOH_[I/Iﬁ orepanunio, OT O6’b€KTa, pacrio-
Jrararomuiero HHq)OpMaHHeﬁ O TOM, KaK €€ BbIIIOJIHHUTb;

B KOMaHfbl — 3TO CaMble HACTOsIIIIE OOBEKThI. VX MOKHO 0OpabaTbiBaTh U pac-
IIUPATH TOYHO TaK K€, KAK JI0ObIe APYTHe OObEKTHI;

B U3 TPOCTBIX KOMAaHJ MOMKHO COOMPaTh COCTaBHbBIE, HAMPUMEp KJacc
MacroCommand, pacCMOTPEHHBIN BbIle. B 001eM ciiydae coctaBHble KOMaH-
JIbI OTIMCBIBAIOTCS MMaTTEPHOM KomnoHoBwwiK (196);

B HOBbIE KOMaH/IbI ,ZIO6aBJI§IIOTC$I JIETKO, ITOCKOJIbKY HUKaKMWE CYHIECTBYIOIINE
KJIaCCbl USMEHATDb HE HYKHO.

M Peanusauus

[Tpu peayr3annu naTrepHa KOMaHaa cielyeT 00paTuTh BHUMaHKUe Ha CJIe/LyoIe
ACIIEKThI:

B HACKOALKO <YMHOU> 00JNCHA Obimb Komanoa. Y KOMaHIbl MOKeT ObITb IITH-
POKMiT KPYT 06s13aHHOCTEI, OT MIPOCTOTO ONPEAETECHUsT CBSI3U MEK/LY TTOJTY-
yaTesieM U JIeHCTBUSAME, KOTOPbIE€ HY/KHO BBIIIOJIHUTD JJIS YIIOBJETBOPEHUS
3aIpoca, A0 CaMOCTOATENbHON peaiusaiuu 6e3 oOpalleHus 3a MOMOIIbIO
K nostydatesto. [ToceiHuii BapuaHT 1moJie3eH, KOTia Bbl XOTHUTE ONPEIeTITh
KOMaH/Ibl, HE 3aBUCSIINE OT CYHIECTBYIONIMX KJIACCOB, KOT/A MOAXOISIIETO
HOJIy4aTe/Isl He CYIIeCTBYeT MU KOT/Ia MoJIydaTe/lb KOMaHIe TOYHO He H3Be-
cred. Hanipumep, KoMaH 1a, co31aolast HOBOe OKHO TIPHJIOKEHVS], MOKET He
HOHKMMATh, YTO KIMEHHO OHa CO3JIaeT, @ TPAKTOBATh OKHO KaK JII00O0ii Apyroi
00bexT. [1e-To mocepeante MexKLy AByMsI KPAaHOCTSIMU HaXOASTCS KOMaH-
JIbI, 00T IatoIHe OCTATOYHOIN HH(bOpMAIIHeit /IS TUHAMUYECKOT0 OOHAPY-
JKEHUST CBOETO MOJIyYaTelIst;

B noddepicka ommenvl u nogmopa onepavuii. KoMaHpl MOTYT MOJIEP/KUBATD
OTMEHY 1 TIOBTOP OTI€PAITHii, eCJIt IMeeTCs BO3MOKHOCTb OTMEHUTH Pe3yJIb-
TaTBI BBITIOJIHEHNS (HampuMep, onepaiinn Unexecute mim Undo). B kiacce
ConcreteCommand MOKET COXPAHSATHCS HEOOXOAMMASI [IJIsI 9TOTO JOTIOJNHH-
TesibHast MHGOPMAIKs, B TOM YHCIIe:

e 00BEKT-TIoJMyYaTe b Receiver, KOTOPBIN BBIMIOJHSIET ONEPAI B OTBET
Ha 3aI1poc;

* ApPryMEHTHI OMEPAINH, BBITIOJTHEHHON TTOIydaTeseM;
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¢ HMCXO/IHbI€ 3HaY€HM:A Pa3JIMYHbIX anI/I6yTOB ToJry4areJid, KOTopble MOTJIN 13-
MEHUTHCSI B pesyJibrate 00paboTku 3arpoca. [Tosydaresns o/sKeH mperocTa-
BUTb OTIEPAIUH, TIO3BOJIAIONNE KOMAH/Ie BEDHYTHCS B UCXO/ITHOE COCTOSTHUE.

/I]ISI MMOAAEPKKN BCETO OJHOTO YPOBHA OTMEHBI ITPUJIOKEHUIO JOCTATOYHO
COXPaHATb TOJIBKO IIOCJIEJHIOIO BBIITOJIHEHHYIO KOMaH/Y. Ecanu xe HYJKHbI
MHOTOYPOBHEBbIE€ OTME€HA 1 ITOBTOP onepaum‘/’l, TO IPUAETCA BECTU CIIMCOK
NCTOPHWU BBITIOJTHEHHbBIX KOMaH/I. MaxkcnMmanbHasS JUINHA 3TOT'O0 CITMCKaA 1 OIIpe-
JIeJIA€T YUCJI0 ypOBHeIL/,I OTMEHBbI 1 IIOBTOPA. HpOXOJI 110 CIIUCKY B 06paTHOM
HaIllpaBJIEHWKW U OTME€HA PE3YyJIbTaTOB BCEX BCTPETUBIINXCS 10 IIYTHU KOMaH/{
OTMEHAET NX ﬂeﬁCTBHe; IIpoxoa B IIPAMOM HaIIpaBJIEHUUW W BBIIIOJTHEHUE
BCTPETUBHINXCA KOMaH/[ IPUBOJAUT K IIOBTOPY ﬂeﬁCTBI/Iﬁ.

Bo3M0OsKHO, KOMaH/LY, IOIYCKAOILYI0 OTMEHY, TPUIETCS CKOITUPOBATD MEPe]
MIOMEIIEHUEM B CITMCOK UCTOPHH. /[e10 B TOM, 4TO 0OBEKT KOMaH/IbI, 1C-
MOJTb30BAHHBII 71T TOCTABKH 3aIIPOCa, CKAyKeM OT MyHKTa MeHIO MenuItem,
037K€e MOT OBITh UCIIOJIb30BAH JIJISI IPYTHX 3a11pocoB. [1oaToMy KommpoBatue
HEOOXOIMMO, YTOOBI ONPEIETUTh Pa3Hble BBI3OBBI OJ[HOM U TOM Ke KOMaH/Ibl,
€CJIV ee COCTOSTHUE TP JII0OOM BBI30BE MOXKET u3MeHsThest. Hampumep, Ko-
MaH/1a DeleteCommand, KOTOpast yajsieT BbIOPaHHbIE OOBEKTHI, TIPH KaxkKIOM
BbI30BE JIOJIKHA COXPAHATD pasHble HAGopbl 00beKTOB. Clie10BaTelbHO, 00HEKT
DeleteCommand HEOGXOANMO CKOTIMPOBATH MOCJIE BHITIOJIHEHNST, & KOTTHIO TIOMe-
CTUTD B CIICOK UCTOPHUH. ECJ B pe3yJibrarte BBITIOJTHEHIS COCTOSTHIE KOMAH/IbI
HUKOT/Ia HEe M3MEHSIETCST, TO KOMMPOBATh HE HY;KHO — B CIIUCOK JIOCTATOYHO
MOMECTHTH JIUIITb CCHIIKY Ha KOMaHy. KoMaH/Ib1, KOTOpbIe 06513aTeTbHO HY K-
HO KOIIUPOBATh TIePe/] MOMEIIEHUEM B CIIUCOK UCTOPUH, BEAYT ceOst mog00HO
rnpoTtotutiam (cM. orMcanue mattepHa nporotun (146));

B npedomepauenue HaKkonienus ouubok 6 npoyecce ommenvt. Ipu obecriedeHnn
HalIEKHOTO, COXPaHAOMIETO CEMAaHTURY ME€XaHN3Ma OTMEHDbI 1 TTIOBTOPA MOJKET
BO3HUKHYTb IpobJiemMa rucrepesuca. [1pu BbITOJHEHIH, OTMEHE U TIOBTOPE KO-
MaH [ THOT/[a HAKAIJIMBAIOTCST ONMMOKH, B PE3YJIbTATE YETO0 COCTOSTHUE TIPUTIO-
JKEHUS OKa3bIBAETCSA OTJIUYHBIM OT TIepBOHAUYAIBbHOTO. [loaToMy mopoit mpu-
XOIUTCS COXPAHATh B KoMaHje 6ojblie HHGOopMaIy, 1a0bl TapaHTHPOBATD,
4TO OOBEKTHI OYYT IETUKOM BOCCTAHOBJIEHBI. UTOOBI IPEIOCTABUTH KOMaH/Ie
JOCTYII K 9TON MHMOPMAIH, He PACKPbIBas BHYTPEHHErO yCTPOHCTBA 00beK-
TOB, MOKHO BOCTIOJTb30BaThCS ATTEpHOM XpaHuTenb (330);

B npumenenue wabnonos ¢ C++. [lis komanz, Koropsie: (1) He 10IycKaioT oT-
MeHy 1 (2) He TpeOYIOT apryMeHTOB MPU BBI30BE, B si3bike C++ MOKHO BOC-
0JIb30BaThCs MIabJOHAMM, YTOOBI HE CO3/IaBaTh MOJKJIACC Kaacca Command
JUIST KasKTOM TTaphl «/IeficTBUE — TI0Jy4yaTesib». Kak aTo ciiesiaTh, MbI 1Ipojie-
MOHCTpHUpPYeM B pazzese «lIpumep xomas.
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M Mpumep Kopga

IIpuBenennsiit Hmxe Kox Ha A3bike C++ maeT MpeacTaBIeHNe O peaan3aruu
KJ1accoB Command, 06CysKAaBIIUXCsT B pasjese «Motubaiusi». Mbl onpeennm
KJ1acchl OpenCommand, PasteCommand 1 MacroCommand. Hautem ¢ abcTpakTHOTO
KJracca Command:

class Command {
public:

virtual ~Command();

virtual void Execute() = 0;
protected:

Command();

1

Komana OpenCommand OTKpPBIBaeT IOKYMEHT, M KOTOPOMY 33/1aeT TI0JIb30Ba-
tesb. Korerpykropy OpenCommand tiepeznaercst 00bekT Application. DyHKius
AskUser 3ampaimBaeT y MOJIb30BaTeNd UM OTKPBIBAEMOTO JIOKYMEHTA:

class OpenCommand : public Command {
public:

OpenCommand(Application*);

virtual void Execute();
protected:

virtual const char* AskUser();
private:

Application* _application;

char* _response;

1

OpenCommand: :OpenCommand (Application* a) {
_application = a;

void OpenCommand::Execute () {
const char* name = AskUser();
if (name != 0) {
Document* document = new Document(name);
_application->Add(document);
document->0pen();

}

KomaHnie PasteCommand 10JKeH TiepeaBaThbest 00bEeKT Document, sIBJISIFOIAIACST
nonydateneMm. OH MepefaeTcs B TapaMeTpe KOHCTPYKTOpa PasteCommand:

class PasteCommand : public Command {
public:
PasteCommand(Document*);
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virtual void Execute();
private:
Document* _document;

¥
PasteCommand: :PasteCommand (Document* doc)
{
_document = doc;
}
void PasteCommand::Execute ()
{
_document->Paste();
¥

JLJ1st TIPOCTHIX KOMaH/I, HE JIOMYCKAIOIIIX OTMEHBI U He TPeOYOIINX apTyMEHTOB,
MOZKHO BOCIIOJIb30BAaThCST MIA0JOHOM KJlacca JJIst TapaMeTPU3aIiiy oIy daTeIsl.
Omnpenennm it HUX MabGJOHHBIN TOAKIAcC SimpleCommand, KOTOPBIiT TTapa-
METPH3YETCsI THUIIOM T0JIy4aTelist Receiver U XpaHUT CBSI3b MEKIY 00HEKTOM-
oJIy4yaTesieM U IeiCTBUEM, TIPEICTAaBIEHHBIM yKa3aTeaeM Ha QYHKIIUIO KJIacca:

template <class Receiver>
class SimpleCommand : public Command {
public:
typedef void (Receiver::* Action)();
SimpleCommand(Receiver* r, Action a) :
_receiver(r), _action(a) { }
virtual void Execute();
private:
Action _action;
Receiver* _receiver;

s

KoncrpykTop coxpansier nHGOPMAIIUIO 0 ToJydaTese U IeCTBUN B COOTBET-
CTBYIOIIUX TIEPEMEHHBIX aK3eMILIgpa. Omepaius Execute MPOCTO BBHITTOTHIET
JIeficTBUE TT0 OTHOMIEHUTO K TIOJTyJaTeio;

template <class Receiver>
void SimpleCommand&ltReceiver>::Execute ()

{

(_receiver->*_action)();

}

Y100 CO3/1aTh KOMAH/Ly, KOTOPasi BbI3bIBAET OIEPaIiio Action s 9K3eMILIsIpa
KJacca MyClass, KIMEHT TUIIET CAeY IO KO/

MyClass* receiver = new MyClass;
/...
Command* aCommand
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new SimpleCommand<MyClass>(receiver, &MyClass::Action);

/! ...
aCommand->Execute();

NwmeiiTe B BULy, 4TO TaKOE PellieHNe TOAUTCS TOJIBKO /1T TPOCTHIX KOMaH/1. J{ist
6oJiee CJIOKHBIX KOMaH/, KOTOPbIE OTCJIEKUBAIOT HE TOJBKO IOJIydaTeseil, Ho
U apryMeHTbI, U, BO3MOKHO, COCTOSIHIE, HeOOXOAUMOE JIJIsi OTMEHBI OllepalliiH,
MIPUXOUTCS MTOPOKIATh TOKIACCH OT Kyacca Command.

Kracc MacroCommand yTipaBiiseT BBITOTHEHNEM TTOCTIEI0BATETBHOCTH TIOTKOMATHT
U TIPEIOCTABJISIET OTIePAIINH /IS T0OABICHUS U YAaJeHUs TOKOMaH. 3a/1aBaTh
HoJIydaTesist He TpebyeTcs, Tak Kak B KaskI0# IOIKOMaH/Ie YiKe OIpe/iesieH CBOI
MoJTy4aTeb:

class MacroCommand : public Command {
public:
MacroCommand() ;
virtual ~MacroCommand();
virtual void Add(Command*);
virtual void Remove(Command*);
virtual void Execute();
private:
List<Command*>* _cmds;

s

OcHOBOII KJTacca MacroCommand siBJisieTcst ero (pyHkius Execute. OHa 06X0MUT
BCe TTOIKOMAH/IBI M JIJIST KayK/IO0I BBI3BIBAET ee omepalnio Execute:

void MacroCommand: :Execute () {
ListIterator<Command*> i(_cmds);
for (i.First(); !i.IsDone(); i.Next()) {
Command* ¢ = i.CurrentItem();
c->Execute();

OG6parure BHUMaHHE: ecyin Obl B KJ1acce MacroCommand Obljia peajin3oBaHa orie-
paitust oT™MeHbI Unexecute, TO IIPH €€ BBITIOJTHEHUH TTOIKOMAH/IbI I0JIKHBI OBLITH
Obl OTMEHATHCS B MOPSIKE, OOPATHOM MOPSAKY WX IPUMEHEHUS B Pealnsaliun
Execute.

Hakomerr, B kacce MacroCommand JOJIKHBI ObITH ONEpaIuu AJst 100aBIeHust
U yIaJeHus TOKOMAaH/T;

void MacroCommand::Add (Command* c) {
_cmds->Append(c);
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void MacroCommand: :Remove (Command* c) {
_cmds->Remove(c);

V3BeCTHble NpyMeHeHuA

BeposiTHo, BriepBble maTTepH KomaHaa mnossuics B pabore Fenpu Jlnbepmana
(Henry Lieberman) [Lie85]. B cucreme MacApp [App89] KoMaHbI IIHPOKO
TPUMEHSIOTCS A pealu3danuu JomycKaomunxX oTMeHy oneparuii. B ET++
[WGMSS], InterViews [LCI+92] u Unidraw [VL90] Takske uMeroTCst KIacchl,
OIIMChIBAEMbBIE [IATTEPHOM KoMaHaa. Tak, B Oubauoreke InterViews onpezneen
abCTpakTHBIN Krace Action, KOTOPBIN orpeesieT (GyHKIMOHATbHOCTD KOMAH/I.
Takske onpezensercs mabaon ActionCallback, mapaMeTpru30BaHHbBII METOLOM
JIEVICTBUS, KOTOPBIN aBTOMATUYECKHU CO3/IAeT HK3EMILIISIPBI TIOJKJIACCOB KOMAH/I.

B 6ubmoreke kiracco THINK [Sym93b] rakske ucmoab3yoTest KOMaHIbl 11t
nojyiepskku orMenbl onepaiuii. B THINK koMaHibl HazbIBalOTCS 3adauamu
(Tasks). O6bekTbI Task mepenalTcest M0 uenoyke obsasaHHocten (263), moka He
GyIyT KeM-TO 06pabOTAHBDL.

O6mbexThl KoMaH 1 B kapkace Unidraw yHUKaIbHbBI B TOM OTHOILIEHUH, YTO MOTYT
BecT cebst Tog00H0 coobientsiv. B Unidraw KoMaHLy MOKHO MOCTIATh APYTOMY
00BEKTY JIJISI MHTEPIPETAINU, PE3YJIbTaT KOTOPOW 3aBUCHUT OT OOBEKTA-IOJIY-
yaresist. bojee TOro, cam roJiyuyaresib MOXKET JeJIeTUPOBATh WHTEPIIPETAIIUIO
cienyoneMy 06beKTy, 0OBIYHO CBOEMY POAMUTEN0. ITO HATIOMUHAET TTaTTEPH
yenouka ob6sasaHHocTen. Takum o6pazom, B Unidraw mosrydaTesib BBIYUCIISIETCS,
a He xpanutcs. Mexanuam nnreprperaiiy B Unidraw ucnosb3yer nHbopMarmio
0 TUTIE, TOCTYITHYIO BO BPEMSI BBITIOJTHEHUSI.

[lxetime Kommmen omuchiBaeT, Kak B g3bike C++ peanunsyiorcs pyrnkmopovl —
0ObexTsI, Bepyue cebst, kKak pynkin [ Cop92]. Ileperpyska oriepatopa Bb3oBa
operator() [eJlaeT ero McoJb3oBanue Gosee mpo3padynbiM. CMbBIC MaTTEPHA
KOMaHfa B JIPYyrOM — OH YCTAHABJIUBAET U TOJJIEPKUBAET C853b MEK/LY MOIY-
yaTesgeM 1 pyHKIMEH (TO eCThb IEHCTBUEM ), a HE TIPOCTO (DYHKIIHIO.

PogcTeeHHble naTTepHbI

[TatTepr komnoHoBWUK (196) MOKHO UCTIONB30BATH MJId Peaqn3auy MaKpo-
KOMaH]I.

[Tarrepn xpanutens (330) MOKET COXPAHSATH COCTOSIHIE, HEOOXOMMOE KOMAH/IE
JJIs1 OTMEHDL ee 1eicTBUs.

KomaH/1a, KOTOPYI0 Hy;KHO KOIIMPOBATH Iepe/] IIOMEIeHUEM B CIIUCOK UCTOPUH,
BejieT cebst, kak npototun (146).



MattepH Interpreter (uTepnpertaTop) 287

MATTEPH INTERPRETER (HTEPMPETATOP)

B HaseaHue n knaccndmrKauma naTTepHa

VHTepnpeTaTop — MaTTEPH MOBEIEHNS KIACCOB.

B Ha3sHaueHue

J17151 3a1aHHOTO S13bIKA OIIpeesIsieT MPe/CTaBICHNEe er0 IPAaMMATHKH, a TaKKe
UHTEPIPETaTOP IPEAJIOKEHUI 3TOTO SI3bIKA.

B MoTuauusa

Ecan HEKOTOPa:A 3a/iada BCTPEIAETCA JOCTATOYHO 4aCTO, TO UMEET CMbBICJI TTPE/I-
CTaBUTDb €€ KOHKPETHDbIE ITPOABJIEHUA B BU/IE Hpell]lO)KeHI/If/,I Ha IIPOCTOM S3bIKE.
IIocse aToro Mo:xHO CO31aTb MUHTEPIIPETATOP, KOTOprﬁ penraeT 3a/1avy, aHajin-
3Upysd NPeJIOKEHNA 9TOTO A3bIKA.

Harnpumep, mouck cTpok 1o o6pasily — BechMa paclpocTpaHeHHast 3a1a4a. Pery-
JISIPHBIE BBIPAKEHUSI — HTO CTAHAAPTHBIN SA3bIK /IS 3aJaHKs 00pasIoB IOKUCKA.
BmecTo TOro 4ro6bl IpOrpaMMUPOBATH CIIEIMATM3UPOBAHHbBIE AJITOPUTMbI JIJIsI
COIIOCTABJIEHUS CTPOK C KasKbIM 00Pas3IioM, aJITOPUTM TTIOKCKA MOKET HHTEPIIpe-
TUPOBATH PETYJISIPHOE BBIPAYKEHME, OIUCHIBAIOIIEE MHOKECTBO MOJXO/ISIIUX CTPOK.

[TaTTepn nHTepnpetaTop OmpesesiseT TpaMMaTHKY TIPOCTOTO SI3BIKA, TIPE/ICTABISICT
MIPEIIOKEHNS HA 9TOM A3bIKe U UHTEpIIpeTupyet ux. /[as mpuBemeHHOro Ipu-
Mepa MaTTepPH OMUCHIBAET Olpe/iesieHre TPAaMMAaTUKU U UHTEPIIPeTalluy I3bIKa
PeryJISIPHBIX BbIPAsKCHUIA.

ﬂOHyCTI/IM, OHU OITMCbhIBAIOTCA cneayfomef/i FpaMMaTI/IKOﬁl

expression ::= literal | alternation | sequence | repetition |
"(' expression ')’

alternation ::= expression '|' expression

sequence ::= expression '&' expression

repetition ::= expression '*'

literal ::= 'a'" | 'b" | '¢" | ... {'a" | 'b" | "¢ | ... }*

rjie expression — HavaJIbHBIM CUMBOJI, a literal — TepMI/IHaJIbeIf/’I CHMBO!JI,
OTIPEIETISTIONTNI TTPOCTRIE CJIOBA.

ITarTepH nHTEpNpeTaTOp UCTIOIB3YET KIAACC I TPEACTABIEHNS KAXKIOTO TIPABIIIA
rpamMMatrku. CUMBOJIBI B IIPABOI YaCTH TIPAaBUJIa — 3TO MEPEMEHHbIE 9K3EM-
IJIIPOB TaKUX KJaccoB. s mpe/icTaBie s IPUBEIeHHON Bblllle TPAMMaTUKU
TpebyeTcs MATh KJIacCoB: abCTPaKTHBIN Kiace RegularExpression 1 YeThipe ero



288 [maBa 5. [1aTTepHbl NoBefeHUA

nojkiacca LiteralExpression, AlternationExpression, SequenceExpression
" RepetitionExpression. B nociennux Tpex mojkJaccax onpe/esieHbl mnepe-
MEHHBIE /IJI XPaHEHU TI0/IBbIPAKEHUH.

RegularExpression

AAAA

»| Interpret()

A

l l BbipaxeHue
LiteralExpression SequenceExpression
BbipaxeHne?2
Interpret() Interpret()
literal
MoeTopeHune . N N - AnbTepHaTtunsal
—— | RepetitionExpression AlternationExpression [
A 2
Interpret() Interpret() fibTepHaTvisa

Kaskioe perysisipHoe BbIpaskeHHe, OIMChIBAEMOE ATOI TPAMMATHKOI, TPe/ICTaBIIS -
ercst B Bujie abCTPAKTHOTO CHHTAKCUYECKOTO JIEPEBA, B Y3J1aX KOTOPOTO HAXOISITCST
9K3eMILIAPBI ATHX KJaccoB. Hanpumep, fepeso

(aSequenceExpression\

BbipaxeHvel @
BbipaxeHne2 @
J
{ \/
(aLiteralExpression] raRepetitionExpression]
L'raining' J LHOBTODMTb ® J
\/

( anAIternationExpression\

AnbTepHatnBal @
AnbTepHaTnBa?2

{ \
(aLiteraIExpression] (aLiteralExpression

Cooss )

‘cats’

—1
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[IpeJICTaBJIsIET BhIpaKeHe
raining & (dogs | cats) *

YT06bI CO3aTh HHTEPIIPETATOP PErYJISIPHBIX BBIPAKEHUH, MOKHO OIPEAETUTh
B Ka)K/IOM ITI0/[KJIacce RegularExpression omnepamnuio Interpret, oysy4dalonyio
B aprymeHnTe KOHTEKCT, B KOTOPOM [IOJIKHO MHTEPIPETUPOBATHCS BbIPAKEHUE.
Komnrekcr cocTonT M3 BXOIHOM CTPOKU U UH(GOPMAITUN O TEKYTIIEM COCTOSTHUN TT0-
rcKa coBmafienns. B kaskaom moakacce RegularExpression omeparius Interpret
UIIET COBIAJICHUE CJIeyIoNIel YacTh BXOJHON CTPOKH C YUYE€TOM TEKYIIETO KOH-
Tekcta. Hanpumep:

B LiteralExpression IIPOBEPAET, COOTBETCTBYET JIM BXO/IHAA CTPOKa JIUTEPa-
J1y, KOTOprIL/,I XPaHUTCA B 00beKTe IMOJIKJIaccCa;

B AlternationExpression NpoBepsieT, COOTBETCTBYET JIM CTPOKA OJHOU U3
aJIbTEpPHATUB;

B RepetitionExpression IpoBepsieT, UMEIOTCS JIU B BXOJHON CTPOKE IIOBTOPSI-
IOIIMECS] COOTBETCTBUSI BBIPAKECHUS;

n Tak gaJjiee.

lNpyMeHnMoCTb

Wcronb3yiiTe naTTepH MHTEPMNPETATOP B CUTYAIIUSX, KOT/IA UMEETCSI UHTEPIPEeTHU-
PYEMBIii I3bIK, KOHCTPYKI[MH KOTOPOIO MOKHO TIPEACTABUTH B BUJIE aGCTPAKTHBIX
CUHTAKCUYECKHX JIEPEBBEB. ITOT MATTEPH JIydIle BCETO PAOOTAET B CJIEYIOIIX
CITyJasx:

B zpammamuxa npocma. JIast CIOXKHBIX TPaMMATUK UePapXusi KJIacCOB CTaHO-
BUTCSI CJUIIKOM TPOMO3IKON M HEYIPaBJAgeMOil. B Takux ciaydadx Jiydiie
TIIPUMEHATDH IapCepbl-T€HEPATOPbI, IMOCKOJIbKY OHHN MOTYT MHTEPIIPETUPO-
BaTb BbIPDAKEHUA 663 TIOCTpOEHNA a6CTpaKTHbIX CUHTAKCUYECKUX NEPEBHEB,
YTO SKOHOMUT MAMSTh (2 BO3MOXKHO, U BpEMsI );

B a¢pdexmuenocmy ne seasemcs erasnvim kpumepuem. Hanbosee apdexrus-
HbIE UHTEPIPETATOPHI OOBIYHO He PAbOTAIOT HEMTOCPEICTBEHHO C JIEPEBbSI-
MU, a CHAYaJIa TPAHCJIUPYIOT UX B Apyryio hopmy. Tak, peryspHoe Bbipa-
JKeHue yacTo npeobpasyercst B KOHeUHbIH aBToMaT. Ho naske B aToM ciydae
caM MPaucismop MOKHO Peaji30BaTh C MOMOIIBIO MATTEPHA UHTEpMpe-
TaTop.
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B CrpykTypa

»| Context

Client

»| AbstractExpression Ic:

Interpret(Context)

A
I I

TerminalExpression NonterminalExpression

Interpret(Context) Interpret(Context)

B YyacTHUKK

AbstractExpression (RegularExpression) — abCTpakTHOE BblpaxeHue:

00bsIBIIsIET abGCTPAKTHYIO olepalnio Interpret, 0OIIyIO ISl BCEX Y3JI0B
B aGCTPAKTHOM CUHTaKCUYECKOM JIEPEBE;

TerminalExpression (LiteralExpression) — TepMuHanbHOE BbipaxeHue:

peanusyer onepanuio Interpret /1y TEPMUHATIBHBIX CUMBOJIOB TPaMMa-
TUKHU;

H€O6XOZ[I/IM OT/ICJIbHbII IK3EMILIADP AJIA KaKI0TO TEPMUHAJIBbHOTO CUMBOJIA
B IIPEAJIOKEHN U,

NonterminalExpression (AlternationExpression, RepetitionExpression,
SequenceExpressions) — HeTEPMUHANIbHOE BbIPAXKEHME:

[0 OJIHOMY TaKOMY KJIACCY TPeOyeTcst /ISl KaKIO0TO IPAMMATHIECKOTO
npasuia R = R|R,..R;

XpaHUT IIepeMeHHbIe 9K3eMILIsIpa ThIa AbstractExpression 151 KasK/0ro
cuMBosa ot R, 1o R ;

peasn3yer orepaluio Interpret /sl HETEPMUHAIBHBIX CUMBOJIOB IPaM-
MaTHUKI. JTa OIepalist PEKYyPCUBHO BbI3bIBAET ce0sI 5Ke JIJIst TIEPEMEHHBIX,
npexacrapiasgonmx R, ... R ;

n

Context — KOHTEKCT:

coepKuT NHGOPMAIHIO, TI00AIBHYIO 110 OTHOIIEHHIO K MHTEPIpeTa-
TOPY;
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m Client — knuveHT:

e crpouT (WJIM TI0JIy4aeT B TOTOBOM BH/E) aOCTPAKTHOE CHHTaKCHUYECKOe
JIEPEeBO, MPEJACTABJIA0IEE OTACJbHOE IIPEIJIOKEHNE HA A3bIKe C JlaH-
HOIl rpaMMaTukoii. JlepeBo cobupaercsd U3 dK3EMILISPOB KJIaCCOB
NonterminalExpression u TerminalExpression;

° BbI3bIBAET olleparuio Interpret.

B OtHolweHuA

B KJIHEHT CTPOUT (WM TIOJydaeT B TOTOBOM BH/IE) KOHCTPYKIIUIO B BUle a0-
CTPAKTHOTO CHHTAKCHYECKOTO JIEPEBa, B y3J1aX KOTOPOTO HAXOASITCS 0OBEK-
THI KJaccoB NonterminalExpression 1 TerminalExpression. 3aTeM KJIUEHT
VMHULIUAJIU3UPYET KOHTEKCT U BbI3bIBAET ollepaluio Interpret;

B B KaX/JOM yaJe Buja NonterminalExpression uepes oneparnuu Interpret
ompeziesigeTcd oreparus Interpret amd Kakmoro monasbipaskennd. [lns
KyTacca TerminalExpression omepaiiust Interpret ompeaensietT 6a3y pekyp-
cuu,

B omnepanuun Interpret B KaXJAO0M y3Ji€ MCIOJb3YIOT KOHTEKCT JIJIsI COXPaHe-
HUA U JOCTYIIa K COCTOAHUIO MHTEPIIPpETATOPA.

M Pe3ynbtathl
OcHoBHbIE JOCTOMHCTBA 1M HEJOCTATKU IIaTTEPpHaA NHTEpNpeTaTop:

B npocmoma uMeHenUs: U PACUUPEHUS ZDAMMAMUKU. HOCKO]Ibe JJIA TIpEe/i-
CTaBJIEHWA I'PAMMATUYECKUX IIPABUJI B HATTEPHE MCIIO/Ib3YIOTCA KJIACChI, TO
JJIA USMEHCHUA NI PACHIMPEHUA I'PAMMATUKN MOJKHO IIPUMEHATD HACJIE10-
BaHuUe. CyHIeCTByIOHII/Ie BbIpa’KeHUA MOKHO MOI[I/ICl)I/I]_[I/IpOBaTb IIOCTEIIeHHO,
a HOBbBIE OIIPEACJIATD KaK Bapyallin CTapbIX;

B npocmas peanudauust 2pamMmamuKi. Peaﬂmaum/l KJIaCCOB, OIIMCBhIBAIOIIMX
y3Jibl a6CTpaKTHOFO CUHTAaKCUYECKOTO IEePEBA, ITOXOKU. Takue Kaacchl JIErKo
IIPOTPaMMUPYIOTCA, a 3a4aCTYI0O OHU MOT'YT aBTOMAaTUY€CKN T€HEPUPOBATHCA
reHepaTopoM KOMIIMJIATOPOB WJIN ITapCEPOM-TEHEPATOPOM;

B CLOJCHOCTD CONPOBONCOCHUS CLOJNCHBIX Zpammamuk. B martepHe uHTepnpe-
TaTop ONpeeIIeTCs 10 MEHbBIe Mepe OUH KJacC /I KaXKIO0To MpaBUIa
rpaMMaTUKHU (JIJIs TTPaBUJI, OIPeesIEHHBIX C TTOMOIbIo opMmbl Bakyca —
Haypa — BNF, moxer noHazoo6uthest u 6osiee oHOrO Kiacca). [loatomy
COIIPOBOKIEHNE IPAMMATUKK C OOJIbIIMM YKMCJAOM [IPABUJI MHOTAA OKA3bl-
BaeTcsl TPYAHOI 3aaueit. [lyist ee perieHust MOTyT ObITh TPUMEHEHBI IPYTHe
matTepHsI (cM. pasnen «Peamuzamusy ). Ho ecam rpammaTika oueHb CI0KHA,
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Jiydiiie npuOEerHyTh K IPYTUM METO/IaM, HallpUMepP BOCIIOJIb30BaThCs reHepa-
TOPOM KOMIIMJIATOPOB UJIU TTAPCEPOM-TEHEPATOPOM,;

B Jobasnenue HoBbIX CNOco608 unmepnpemavuuu evipaxcenuil. Ilarreps uxtep-
npeTaTop MO3BOJISIET JIETKO U3MEHUTD CIT0CO0 BBIYKCICHNUS BhIpaskennil. Ha-
TIpUMep, PeaTn30BaTh KPACUBYIO TIeUaTh BRIPAKEHUSI BMECTO MTPOBEPKU BXO-
JATIAX B HETO TUTIOB MOKHO, TTPOCTO OTIPEIE/INB HOBYIO OTIEPAITHIO B KTaccax
BbIpakeHMil. Ecin BaM MPUXOIMTCS 4acToO CO3/[aBaTh HOBBIE CIIOCOObI WH-
TEpIpPEeTAIUU BBIPAKEHUH, MOAyMaiiTe O MPUMEHEHUU TaTTepHa MoCeTu-
tenb (379). I1o nomoxker n3bexKaTh UBMEHEHMS KJIACCOB, OIMCHIBAIOLIMX
rpaMMAaTHUKY.

M Peanusauus

VY peajuszanuii maTTepPHOB UHTEpRpeTaTop U KoMMoHoBlWwK (196) MHOTO 06IIIETO.
Cuieryioniyie actieKTbl OTHOCSITCSI TOJIBKO K UHTEPRpeTaTopy:

B cosdanue abcmpaxmnozo cunmaxcuueckozo depeea. IlaTtepH uHTepnpetatop
He IOSCHSET, KaK COo3JaBaTh AEPEeBO, TO €CTh Pa3bop BBHIPAKEHUS HE BXO-
JIAT B €ro 3agady. AOCTpakTHOE JepeBo pazdbopa MOKHO CTPOUTH TabJIMIHO-
YIIPABJISIEMBIM WJTH HAMCAHHBIM BPYYHYTO TTapcepoM (0OBIYHO METOIOM pe-
KYPCUBHOTO CITyCKa), a TAK/KE CAMUM KJIUEHTOM;

B onpedenenue onepavuu Interpret. OnipenessiTh omepanuio Interpret B Kirac-
cax BbIpakeHUi Heobs3aTenpHo. Ecim co3maBaTh HOBbIE WHTEPIIPETATOPDI
[IPUXOIUTCS YACTO, TO JYUIlle BOCII0JIb30BAThCS MATTEPHOM NOCETUTESb U T10-
MECTHUTDH OTlepaliio Interpret B OTIeIbHBII 00BEKT-TIOCETUTEND. Harpu-
Mep, JIJist [PAMMAaTHKH sI3bIKa IIPOrPpaMMUPOBaHUst Oy/IeT HY5KHO ONPeIeTTh
MHOTO OTlepaiuii Haj abCTPaKTHBIMU CUHTAKCUYECKUMU JIEPEBbSIMIL TIPO-
BepPKy TUIIOB, ONITUMU3AIINIO, TeHepannio Kofa u T. . JIydrie, KOHeUHO, 1C-
TTOJT30BATh MTOCETUTENS U HE OMPE/esIsATh 3T OIlepaIii B KasK/IOM KJlacce
rpaMMaTHKHY;

B pasdenenue MePMUHATLHBIX CUMBOL08 C NOMOULLIO NAMMEPHA <NPUCNOCOOILE-
Hey». 1151 TpaMMaTHK, IPEeIJIOKEeHUs KOTOPBIX COo/lepsKaT MHOTO BXOXKIACHU N
OJIHOTO U TOTO K€ TEPMUHAJIBHOIO CUMBOJIA, MOXKET OKAa3aTbCA ITOJIE3HBIM
pasziesieHre 3TOTO CHUMBOJIA. XOPOIIUM IPUMEPOM CJIYKAaT TPaMMaTHUKU
KOMIIBIOTEPHBIX IIPOTPAMM, IMOCKOJIbKY B HUX KasKZas IepeMeHHas BCTpe-
4yaeTcs B KOJle MHOTOKPaTHO. B nmpumepe us pasnesna «MoTtuBanus» TepMu-
HATBHBINA CUMBOJ dog (II7IsT MOJIETMPOBAHUST KOTOPOTO MCIIOJIb3YETCST KIACC
LiteralExpression) MOXKeT BCTpeUaThCsi MHOTOKPATHO.

B TepmMuHaIbHBIX y3J1aX 0OBIYHO HE XPaHUTCS WH(MOPMAIIUS O TOJOKEHUN
B abCTPaKTHOM CUHTAKCHY€ECKOM JiepeBe. HeoOX0MMBbIil 11T HHTEPIpeTainm
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KOHTEKCT ITPEIOCTABJISIIOT UM POJIUTEIbCKUE Y3/1bl. Hamuio passmndie Mexry
pasziesisieMbIM (BHYTPEHHUM ) U TIepe/laBaeMbIM (BHEIITHIM ) COCTOSTHUSIMH, TaK
YTO BIOJIHE TIPUMEHUM TIATTePH npricnocobnerey (231).

Hamnpumep, kaskaplil o9K3eMILIsp kiacca LiteralExpression aist dog mouy-
YaeT KOHTEKCT, COCTOAIINI U3 Y3Ke IPOCMOTPEHHOU YacTu cTpoKu. M kakabiit
TaKOM 9K3eMIIJISIP JeJaeT B CBOEH ollepaliui Interpret OHO U TO e — TIPO-
BEPsIeT, COJEPKUT JI OCTATOK BXOAHOU CTPOKH CJIOBO dog, — HE3aBUCHUMO OT
TOrO0, B KAKOM MECTE JIePEBA OTOT IK3EMILIAP BCTPEUYAETC.

M Mpumep Kopga

Huske npusesierbl ia ipuMepa. [lepsblit — 3akomuernas nporpamma ra Smalltalk
JIs1 IIPOBEPKU TOTO, CYIIECTBYET JIM B 3a/IaHHON 110CJIe/10BATEIbHOCTH COBIIa/IE-
HUE PeryJIsipHOTO BeIpakeHus. Bropoit — nmporpamma Ha C++ 1715 BEIUNCICHUSA
GyJIEBBIX BBIPAKEHHIA.

[Iporpamma comiocTaBieHN ¢ PeTyJIsiPHBIM BBIPAKEHUEM TIPOBEPSIET, ABJACTCA JIN
CTPOKA KOPPEKTHBIM TIPEJIJIOKEHUEM SI3bIKA, OTIPEIEISIEMOTO TUM BbIPAKEHUEM.
Peryisipaoe BbIpaskeHMe oripesie/ieHo cIeIyIolieli TpaMMaTIKOM:

expression ::= literal | alternation | sequence | repetition
"(' expression ")’

alternation ::= expression '|' expression

sequence ::= expression '&' expression

repetition ::= expression 'repeat’

literal ::= 'a'" | 'b" | '¢" | ... {'a" | 'b" | "¢ | ... }*

Mesxy aTO# TpaMMATHUKOH 1 TOM, UTO ITpuBeieHa B paszeie « MoTuBanus», ecTb
HeGoJIbINe OTINYVst. MBI CJlerka M3BMEHNJIA CUHTAKCUC PETYJISIPHBIX BbIPake-
Hit, mockosrbKy B Smalltalk cumBout * He MokeT 6bITH MOCTHUKCHOIT OTTeparuei,
M09TOMY BMECTO HETO ymoTpebJisieTcst cJioBo repeat. Hampumep, peryssipHoe
BbIPDAJKEHUE

(('dog “ | ‘cat ) repeat & ‘weather’)
COOTBETCTBYET BXOMHOI cTpoKe 'dog dog cat weather’.

s peanusaiiuy mporpaMMbl COTIOCTABJIEHUS Mbl OIPEACIUM TATh KJIaCcCOB,
YIOMAHYTHIX Ha c. 379. B kiacce SequenceExpression ecTh nepeMeHHbIE
3K3eMILIsIpa expressionl u expression2 /s XpaHEHUsI CCHIJIOK HA TIOTOMKOB
B iepeBe. Kiacc AlternationExpression XpaHuUT aJIbTePHATUBBI B TIEPEMEHHBIX
9K3eMILIIpa alternativel u alternative2, a K1acc RepetitionExpression —
MIOBTOpsSeMOe BhIPakeHUE B MTePEMEHHON 9K3eMILIsApa repetition. B kmacce
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LiteralExpression ecTb lepeMeHHas 9K3eMIIgpa components /sl XpaHeHUs
crrcka 00bEKTOB (CKOpee BCETO, CUMBOJIOB), TIPEICTABIISIONINX JUTEPAIHHYIO
CTPOKY, KOTOPasi 1I0JIKHA COOTBETCTBOBATH BXO/IHOH CTPOKE.

Omnepanust match: peasmayeT WHTEPIPETATOP PETYISAPHBIX BBIPpAKEHUI. JTa
olepariys peajin30BaHa B KasKIOM U3 KJIACCOB, BXOJAAIINX B a0CTPaKTHOE CUHTaK-
cudeckoe fepeBo. Ee aprymeHTOM SBJIsIeTCS TepeMeHHas inputState, onmuchiBa-
101123l TEKYII[EeE COCTOSIHUE ITPOIIECCA COTIOCTABJIEHMUS, TO €CTh YK€ TPOUYUTAHHY O
YacTh BXOJHON CTPOKH.

Texky1iee cocTosiHye XapaKTepU3yeTCsi MHO3KECTBOM BXOJIHBIX TIOTOKOB, TIPE/ICTAB-
JISTIOTIIM MHOKECTBO TeX BXOIHBIX CTPOK, KOTOPOE PETYJISIPHOE BhIPasKeHe MOTJIO
ObI K HACTOSIIIEMY MOMEHTY TIPUHATH. (IDTO MPUMEPHO TO JKE, YTO PErUCTPAIIH
BCEX COCTOSIHUIL, B KOTOPBIX IIOObIBA Obl 9KBUBAJEHTHbII KOHEUYHbII aBTOMAT,
pacro3HaBIINi BXOIHOH TTOTOK /10 IaHHOTO MECTa.)

Texytee cocTosiHue HanbosIee BaxKHO JJIst oniepanuu repeat. Hanpuwmep, pery-
JIIPHOMY BBIPQsKEHUIO

a' repeat

MHTEPIIPETATOP COMOCTaBKII ObI CTPOKH "a", "aa", "aaa" u T. . A peryJsipHOMy
BbIPpAKEHUIO

'a’ repeat & ‘bc’

cTpoku "abc", "aabc", "aaabc" u T. 1. Ho mi1g peryigpHOTO BhIpasKeHUS

a' repeat & 'abc

COIOCTaBJIEHUE BXO/IHOM CTPOKM "aabc™ ¢ nmoziiBbIpaxenuem "'a' repeat” gajo
ObI J1Ba TIOTOKA, OJIMH U3 KOTOPHIX COOTBETCTBYET OJHOMY BXOJIHOMY CHMBOJIY,
a Ipyroit — aByM. VI3 HUX JIIIb TOTOK, IPUHSIBIINIA OINH CUMBOJI, MOSKET OBITh
COIIOCTaBJIEH C OCTATKOM CTPOKHU "abc™.

Tenepnb paccMoTpuM onpejiesieHnst match: /I KaI0To KJjacca, OMuchIBaolie-
IO peryJspHOe BbIpakeHUe. SequenceExpression IIPOU3BOAUT COIIOCTABJIECHUE
C KQKIBIM TIOJIBBIPKEHUEM B OTIPeNeIEHHON MTOCIe0BATENbHOCT. O6buno
MOTOKM BBO/Ia HE BKJIIOYAIOTCA B €T0 COCTOAHME inputState.

match: inputState
~ expression2 match: (expressionl match: inputState).

AlternationExpression BO3BpalllacT pe3yJIbTar, 00 beAMHSIIONIIIT COCTOSTHUS BCEX
anprepHatus. Onpenesenrie match: /I 3TOTO Cydas BBITJSIUT TaK:
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match: inputState
| finalstate |
finalState := alternativel match: inputState.
finalState addAll: (alternative2 match: inputState).
~ finalState

Omneparnust match: 71 RepetitionExpression IbITaeTCs HAMTH MaKCUMaJIbHOE
KOJIMYECTBO COCTOSTHUI, 0TIy CKAIOIIUX COMOCTaBJIECHNE:

match: inputState
| aState finalState |
aState := inputState.
finalState := inputState copy.
[aState isEmpty]
whileFalse:
[aState := repetition match: aState.
finalState addAll: aState].
~ finalState

Ha Bbixoze 9T0ii onepaiuu Mbl 00bIYHO HOJIy4aeM OOJIbIIe COCTOSHMIA, 4eM Ha
BXO/I€, IIOCKOJIbKY RepetitionExpression Moxker OBITH COMIOCTABJIECHO C OIHIM,
ABYMsI W GoJiee BXOKIECHUSIMU TOBTOPSIONIETOCST BBIPAKEHUST BO BXOHYIO
CTPOKY. B BBIXOZTHOM COCTOSTHUY ITPe/ICTABJIEHBI BCE BO3MOKHBIE BADUAHTHI, A pe-
IeHWe O TOM, KaKoe M3 COCTOSHUI MTPaBUJIbHO, IPUHUMAETCS TTOCTeYIOINMN
2JIEMEHTaMU PEryJApHOro BbIpasKeHU.

Hakomnerr, oniepaiiust match: ji1g LiteralExpression cpaBHUBAeT CBOM KOMIIO-
HEHTBI C KaKIbIM BO3MOKHBIM BXOIHBIM IIOTOKOM 1 OCTaBJISIET TOJILKO Te 13 HUX,
JULS KOTOPBIX IIOIBITKA 3aBePIINIach y1a4HO:

match: inputState
| finalState tStream |
finalState := Set new.
inputState
do:
[:stream | tStream := stream copy.
(tStream nextAvailable:
components size
) = components
ifTrue: [finalState add: tStream]
1.
~ finalState

Coobienne nextAvailable : BBITIOJHSAET CMEIIEHUE BIIEPE/] 110 BXOAHOMY IIOTOKY.
ITO eIMHCTBEHHAS Omepanus match :, KOTOpask CIBUTAETCA TI0 TTOTOKY. O6parure
BHUMAaHUE: BO3BPAIIIAEMOE COCTOSHUE COAEPIKUT €r0 KOIIHIO, II03TOMY MOKHO ObITD
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YBEPEHHBIM, UTO COTIOCTABJIEHUE C JINTEPATIOM HUKOT/IA HE U3MEHSIET BXO/[HOI T10-
TOK. JTO CyIIECTBEHHO, TIOCKOJIbKY BCE aJIbTePHATUBHI B AlternationExpression
TOJKHBI «BUETh> WIEHTUIHBIE KOTTUH BXOAHOTO MTOTOKA.

Tak, KJaacchl, CoCTaBsiolnue abCTPaKTHOE CHHTAKCUYECKOE JIEPEeBO, OIpe/ie-
JIEHBI; TEMEePb OMMUIIIEM TIPOIECC ero MOCTPoeHus. BMecTo Toro 4tobb! co3paBarh
napcep peryJsipHbIX BbIPasKEHU, MbI OIIPE/IEJIM HEKOTOPbIE OTIepalii B KJTaccax
RegularExpression, Tak 4TO BbIYKMC/IEHKE BhIpaskeHus a3bika Smalltalk npusener
K CO3/IaHII0 aOCTPAKTHOIO CHHTAKCHYECKOTO JIePeBa JIJist COOTBETCTBYIONIETO pe-
IyJISIPHOTO BhIpaskeHust. TeM caMbiM MbI Oy/1eM CIIOJIB30BATh BCTPOEHHBIN KOM-
mussitop Smalltalk, kax ecin 6b1 910 OBLIT TTAPCEP TSI PETYJISIPHBIX BIPAsKEHHIA.

Jluist ToCTpOeHUs epeBa HaM TOHAJZ00SITCS Olepaum , "repeat" u "&"
HaJl PeryJsApHBIMU BbIpaxkeHUsaMu. OmnpeneauM 3TU olepalluu B KJacce
RegularExpression:

& aNode
~ SequenceExpression new
expressionl: self expression2: aNode asRExp

repeat
~ RepetitionExpression new repetition: self
| aNode
~ AlternationExpression new
alternativel: self alternative2: aNode asRExp
asRExp
N self

Omeparust asRExp mpeoOpasyeT sutepaibl B RegularExpression. Cremyiormiie
oleparuu olpejesieHbl B Kjiacce String:

& aNode
~ SequenceExpression new
expressionl: self asRExp expression2: aNode asRExp

repeat
~ RepetitionExpression new repetition: self

| aNode
~ AlternationExpression new
alternativel: self asRExp alternative2: aNode asRExp

asRExp
~ LiteralExpression new components: self

Ecoi 661 3Tu omepaiuu ObLTM OTPeeeHbl BhIIE B MEPAPXUU KJIACCOB
(SequenceableCollection B Smalltalk-80, IndexedCollection B Smalltalk /V),
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TO OHU MOSIBUINCH ObI U B TAKUX KJIaccaX, Kak Array 1 OrderedCollection. 9to
MTO3BOJIILIIO ObI COMTOCTABJIATD PErYISIPHBIE BBIPAMKEHUS C TIOCIE[0BATEIbHOCTSIMU
00BEKTOB J110060TO BU/IA.

Bropoii npumep — 3T0 cucTeMa JiJisi MaHUITYJIMPOBAHMUST U BBIYMCJIEHWS OYJIEBBIX
BRIpaKeHUT, peanmmzoBanHad Ha C++. TepMUHATBHBIMU CUMBOJIAMHU B 9TOM
SI3bIKE SIBJISIIOTCST OYJIEBBI TIEPEMEHHbIE, TO €CTh KOHCTaHThI true u false. He-
TePMUHAJIbHBIE CUMBOJIBI ITPEICTABIISIOT BBIPAKEHUS, COlePIKAIIIe OMePaTOPhI
and, or 1 not. Otipeieienne rpaMMaTUKK BBITJISUT Tak!:

BooleanExp ::= VariableExp | Constant | OrExp | AndExp | NotExp |
'(' BooleanExp ')’

AndExp ::= BooleanExp ‘'and' BooleanExp

OrExp ::= BooleanExp ‘'or' BooleanExp

NotExp ::= 'not' BooleanExp

Constant ::= 'true' | ‘'false'

VariableExp ::= 'A" | 'B' | ... | X | ¥ | 22

OrmpeiesiiM jiBe oriepaiiiy Ha/l 0yJIeBbIMU BbIpakeHusiMu. [TepBast — Evaluate —
BBIUMCJIICT BBIpAKEHNE B KOHTEKCTE, T/Ie Kayk/[0H TTepeMeHHON MTPUCBAaNBACTCS
HCTUHHOE UJTN JIOXKHOE 3Hauenune. Bropas — Replace — moposkaaeT HOBoe 6yJIeBO
BBIPAKEHUE, 3AMEHSISI BBIPAKEHUEM HEKOTOPYIO MEPEMEHHYI0. DTa OTepariust
JIEMOHCTPHUPYET, YTO TIATTEPH MHTEPNPETATOP MOKHO UCITOJIH30BATh HE TOJIHKO
IIJTST BBIYMCJIEHUS BBIPAKEHNI; B JAHHOM CJIydae OH MAaHUITYJIUPYET CAMUM BbI-
paskeHueM.

31ech HOI[pO6H0 OTMCBHIBAIOTCA TOJIBKO KJIacChl BooleanExp, VariableExp
u AndExp. Kmaccsr OrExp n NotExp aHamornussl Kiaaccy AndExp. Kiace Constant
pecTaBsieT OyIeBbl KOHCTAHTHL.

B xiracce BooleanExp ompesiesien mHTEpdeElic Becex KaaccoB, KOTOPhIE OMUCHIBAIOT
OyJIeBbI BHIPAKEHUSI:

class BooleanExp {
public:
BooleanExp();
virtual ~BooleanExp();
virtual bool Evaluate(Context&) = 0;
virtual BooleanExp* Replace(const char*, BooleanExp&) = 0;
virtual BooleanExp* Copy() const = 0;

s

1 J171s1 pOCTOTHI MBI UTHOPUPYEM ITPUOPHUTETDHI ONIEPATOPOB U MTPEIIOIATAEM, YTO ATOH TIPO-

6J1eMOIT JIOJKEH 3aHIMATBCST 0OBEKT, CTPOSIIIII JIEPeBO pazbopa.
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Kaacc Context OIIpeieJIsIeT COOTBETCTBUE MEXKY II€EpEMEHHBIMU 1 6yJIeBbIMI/I
3HaYeHUSIMHU, KoTopble B C++ IpeAcTaBIsAIOTCS KOHCTaHTaMK true u false.
Bosbsmem caemytontuii nuntepdetic:

class Context {

public:
bool Lookup(const char*) const;
void Assign(VariableExp*, bool);

s
Kiacc VariableExp mpecTaBiser MMEHOBAHHYIO IEPEMEHHYTO:

class VariableExp : public BooleanExp {
public:
VariableExp(const char*);
virtual ~VariableExp();
virtual bool Evaluate(Context&);
virtual BooleanExp* Replace(const char*, BooleanExp&);
virtual BooleanExp* Copy() const;
private:
char* _name;

¥
KoncTpykTop Kk1acca moaydaeT B apryMeHTe UMsI TIepeMeHHOM:

VariableExp::VariableExp (const char* name) {
_name = strdup(name);

Borunciienue nepeMeHHoﬁ BO3Bpallla€T €€ 3HAYE€HNE B TEKYIIEM KOHTEKCTE!

bool VariableExp::Evaluate (Context& aContext) {
return aContext.Lookup(_name);

Konmposanue rnmepeMeHHON BO3BpaIlaeT HOBBII 06bEKT Kiiacca VariableExp:

BooleanExp* VariableExp::Copy () const {
return new VariableExp(_name);

Yr100bI 3aMEHUTD IEpEMEHHYIO BbIpAKEHUEM, Mbl CHadaJjia IIPOBEPSAEM, YTO UMA
HepeMeHHOﬁ COBIIQ/IA€T C UMEHEM, ITEPEITaHHBIM B apIryMEHTE!

BooleanExp* VariableExp::Replace ( const char* name, BooleanExp& exp ) {
if (strcmp(name, _name) == 0) {
return exp.Copy();
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} else {
return new VariableExp(_name);

Kiace AndExp 1peictaBiisieT BbIpaxeHue, 110J1ydalolleecs: B pesyJibTaTe IIpuMe-
HEHUsI Oneparuu Jorudeckoro U K AByM OYJIeBbIM BbIPAXKEHHSIM:

class AndExp : public BooleanExp {
public:
AndExp(BooleanExp*, BooleanExp*);
virtual ~ AndExp();
virtual bool Evaluate(Context&);
virtual BooleanExp* Replace(const char*, BooleanExp&);
virtual BooleanExp* Copy() const;
private:
BooleanExp* _operandl;
BooleanExp* _operand2;

1

AndExp: :AndExp (BooleanExp* opl, BooleanExp* op2) {
_operandl = opl;
_operand2 = op2;

[Ipu perrennn AndExp BEIYUCIISIOTCS €T0 OTIEPAH/IBI I BO3BPAIIAETCS Pe3yIbTaT
MIPUMEHEHNS K HUM OIlepaliny Jorudeckoro U:

bool AndExp::Evaluate (Context& aContext) {
return _operandl->Evaluate(aContext) &&
_operand2->Evaluate(aContext);

B kiracce AndExp onepariuu Copy 1 Replace peasiM3yIoTcs € TIOMOIIBIO PEKYPCHUB-
HBIX 00paleHuii K OrepaHIam:

BooleanExp* AndExp::Copy () const {
return new AndExp(_operandl->Copy(), _operand2->Copy());

BooleanExp* AndExp::Replace (const char* name, BooleanExp& exp) {
return
new AndExp(
_operandl->Replace(name, exp),
_operand2->Replace(name, exp)

)5
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Omnpenenum tenepb OyJIeBO BhIpaskeHe

(true and x) or (y and (not x))

U BBIYMCJIUM €T0 IS HEKOTOPBIX KOHKPETHBIX 3HaYeHU OYJIEBBIX TIEpEMEH-
HBIX X U Y:

BooleanExp* expression;
Context context;

VariableExp* x = new VariableExp("X");
VariableExp* y = new VariableExp("Y");

expression = new OrExp(
new AndExp(new Constant(true), x),
new AndExp(y, new NotExp(x))

)

context.Assign(x, false);
context.Assign(y, true);

bool result = expression->Evaluate(context);

C TakuMU 3HAYEHUSIMU X 1 Y BbIpa’k€HUNE PaBHO true. LITO6BI BbBIYMCJINTDb €0
TIIpr APYIUX 3HAYECHUAX IIEPEMEHHDBIX, JJOCTATOYHO IPOCTO USMEHUTb KOHTEKCT.

HaKOHe]_[, MOJKHO 3aMEHUTb NEPEMEHHYIO Yy HOBbIM BbIpaK€HNEM U ITOBTOPUTH
BbIUnCJIeHME:

VariableExp* z = new VariableExp("Z");

NotExp not_z(z);

BooleanExp* replacement = expression->Replace("Y", not_z);
context.Assign(z, true);

result = replacement->Evaluate(context);

ITOT NPUMep WJIIOCTPUPYET BAKHYIO OCOOEHHOCTD MATTEPHA WHTEPMpeTaTop:
MHOTHE€ Pa3HOBU/HOCTU onepaum‘/’l MOTYT «MHTEPHIPETUPOBATH» IMOCJTIEL0BA~
TesbHOCTHU. VI3 Tpex omepaiinii, onpeneseHHbIX B Kjacce BooleanExp, Evaluate
HanboJiee 6JIM3Ka K HAIIEMY HHTYUTHBHOMY MTPE/ICTABIEHHIO O TOM, YTO HHTEP-
IIPETATOP AOJIKEH MHTEPHPETUPOBATD ITPOTPAMMY WNJIN BbIpaKE€HME 1 BO3BPalllaTh
TIPOCTOM Pe3yIbTar.

Ho n onepamiio Replace MOXKHO CUMTATh WHTEpIpeTaTopoM. Ero KoHTekcToM
SABJISETCS M4 3aMeHAeMON TepeMeHHOH 1 MOJICTAaBJIIeMOe BMECTO HETO BhIpasKe-
HUE, a Pe3yJIbTaTOM CJYKUT HOBOE BbipaskeHue. /laske onepaiiusi Copy MOKET pac-
CMATPUBATHCS KaK MHTEPIIPETATOP C ITyCTHIM KOHTEKCTOM. T pakTOBKa orepanuii
Replace 1 Copy KaK MHTEPIIPETATOPOB MOKET ITOKA3aThCS CTPAHHOM, TTOCKOIBKY
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3TO BCEro JINIIb Oa30BbIe ONEpaIvy Hajl IepeBoM. [IprMepbl B ONMCaHNH HaT-
TepHa nocetutens (379) 1eMOHCTPUPYIOT, YTO BCE TPU ONEPALUK Pa3PEeIIaeTCs
BbBIHECTHU B OTZIeJIbHBIﬁ O6'I)CKT'HOC€TI/IT€JH) «HHTepHpeTaTOp», TOTrla aHAJIOTUA
craHer 60Jee OUEeBUIHOM.

[TartepH uHTEpnpeTatop — HEYTO OOJIbINEE, YEM PACTIPEIIEHITE HEKOTOPOIT OTTe-
paIuu 1Mo nepapxuu KIaccoB, COCTABICHHON ¢ TIOMOTIIBIO TATTEPHA KOMMOHOBLUMK
(196). M1 paccmaTpuBaeM orepaiinio Evaluate Kak MHTEPIIPETATOP, TOCKOJIbKY
nepapxuio KJaaccoB BooleanExp MbICTHM cebe Kak Tpe/cTaBIeHne HEKOTOPOTo
st3bika. Eco Gbl y Hac Gblla aHATTOTHYHAS MEePAPXUST LIS TPEICTABJIEHIS arpe-
raToB aBTOMOOWJISI, TO BPSI/L JIM MbI CTaJIi Obl PACCMATPUBATh TaKKe OlePalliiH,
Kak Weight (Bec) u Copy (KONMpoOBaHUE), KAK MHTEPIIPETATOPBI, HECMOTPSI HA TO
YTO OHU PaCIIpe/iesIeHbI 110 BCEH NepapXuu KJIaccoB, — IIPOCTO MbI HE BOCITPUHU-
MaeM 4acTu aBTOMOOUJIST Kak s13bIK. TYT BCe [1eJI0 B TOUKE 3PEHUsT: Oy OIuKYy it
MBI FPAMMaTHKY aBTOMOOMJIbHBIX YacTeil, TO OIepaiuy Hajl HUMU MOKHO OBLIO
TPAKTOBATh KaK CII0COOBI MHTEPIIPETAIII COOTBETCTBYIOIIETO SI3bIKA.

M3BecTHble NpyMeHeHunA

[TatTepH MHTEpPNpeTaToOp MIMPOKO UCIIOIB3YETCST B KOMITMJISITOPAX, PEATH30BAHHbIX
C MTOMOIIIbI0 00BEKTHO-OPUEHTHPOBAHHBIX SI3bIKOB, HAIIPUMED B KOMITHJISITOPAX
Smalltalk. B sisike SPECTalk ator naTreps npumMeHsieTCs AJ1s MHTEPIIPETAI[UN
dhopmaros BxoaHbIX (aiinos [Sza92]. B 6ubanoreke QOCA oH npuMeHsieTcs
17151 Beruncaenus orpannyennii [HHMV92].

Ecain paccmarpuBaTh JaHHBIN MAaTTEPH B caMoOM 001ieM Buae (TO €CTh Kak
oTIepaIuio, pacipe/ieIeHHyI0 M0 NepapXuu KJIaccoB, OCHOBAHHON Ha MaTTepHe
KOMMOHOBLLVK), TO TIOUTH JIDOOE TIPUMEHEHNE KOMMOHOBLUVKA COIEPKIT U UHTEP-
npetatop. Ho marrepn uHtepnpetatop Jrydiiie IPUMEHSTh B TEX CIydasX, KOT/a
Mepapxuio KIacCOB MOKHO PAacCMATPUBATh KaK OMMCAHNE S3BIKA.

PO,D,CTBeH Hbl€ NMaTTePHbI

KomnoHoswwk (196): abecTpakTHOE CHHTaKCHYECKOE IEPEBO — MPUMEP TIPHUMe-
HEHWST TaTTEPHA KOMMOHOBLUMK.

MpucnocobneHey (231) moka3bpIBaeT BAPUAHTHI Pa3fieTeHUsT TEPMUHATBHBIX CUM-
BOJIOB B aGCTPAKTHOM CHHTaKCHYECKOM JIEPEBE.

Wtepatop (302): uHTEPIPETATOP MOKET MOJIb30BATHCS UTEPATOPOM ISt 0OX0/1a
CTPYKTYPBHL

MoceTtutenb (379) MOXKeET UCTIOIB30BATHCS /IJISI MHKATICYJIAIINN B OHOM KJIacce
MOBEJIEHHS] KasK/I0TO y3J1a a0CTPAKTHOTO CHHTAKCUYECKOTO JIepeBa.
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[ATTEPH ITERATOR (UTEPATOP)

Ha3BaHue n KJ'IaCCI/I(I)VIKaLI,VIﬂ naTtTepHa

I/ITepaTop — HaTTEPH IMOBEAEHU A 00BEKTOB.

Ha3HaueHune

IIpegocraBiser ciocod MOCAef0BATEIBHOrO 0OpalleHus KO BCeM dJIeMEeHTaM
COCTaBHOTrO 00beKTa 6€3 PACKPHITHS €10 BHYTPEHHETO MTPEICTABICHMS.

,El,pyrl/le Ha3BaHWA

Cursor (Kypcop).

MoTuBauus

CocTaBHOIT 0OBEKT, CKaKeM, CITMCOK, JAOJKEH MPEAOCTaBISATh CIIOCO0 JOCTYyIa
K CBOUM d2JIeMEHTaM, He pacKpbIBas UX BHYTPEHHIOI CTPYKTYpy. Bosee Toro,
uHOT/Ia TpedyeTcst 00XOAUTD CIUCOK TT0-PAa3HOMY B 3aBHCUMOCTH OT PelaeMoit
3amaun. Ho Bps i BeI 3aX0THTE 3aCOPATH MHTepdelic kKnacca List onmepammsamu
IS PA3JIMYHBIX BAPUAHTOB 00X0/1a, Ja’ke eCJId BCe UX MOKHO TIPELyCMOTPETh
3apanee. Kpome Toro, nHora ObiBaeT HyKHO, 9TOOBI B OJIMH U TOT K€ MOMEHT
JEHCTBOBAJIO HECKOJIBKO aKTUBHBIX 00XO/IOB CITHCKA.

Bce aT0 no3BoJisieT cenath marTepH utepatop. OCHOBHAS €70 UJIEST B TOM, YTOObI
3a 0OpalleHust K 3leMeHTaM 1 CIiocod 06X0/1a OTBeYasI He CaM CITUCOK, a OT/IeJIb-
HBII 00BeKT-uTEpaTop. B Kiacce Iterator onpenenen nutepdeiic 17st 1ocTyna
K a7ieMenTaM crucka. OGBeKT 9TOTO KJIacca OTCIeKUBAET TEKYIIHIA AJIEMEHT, TO
€CTh OH pacriojiaraeT uHGoOpMaIuei, Kakue 3J1eMEHTBI YKe MTOCEIANCh.

HaHpI/IMep, IS Kaacca List mor OBl CyILIeCcTBOBaTh Kjacc ListIterator; OTHO-
LIEHUS MEKIY dTUMU KJIacCaMy MOTIJINA OBl BBITJISAETD TaK:

list
List - l Listlterator
Count() First()
Append(Element) Next()
Remove(Element) IsDone()
Currentltem()
index

ITpesxze yeM co3zaBaTh 9K3EeMILIAP Kaacca ListIterator, HeOOXOAMMO UMEThH
crincok st obxona. C o6bekToM ListIterator BBl MOKeTe IIOCJIE0BATEIbHO
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IIOCETUTDH BCE IJIEMEHTDI CIIMCKA. Onepaunﬂ CurrentItem Bo3Bpalaer TeKyIHI/Iﬁ
3JIEMEHT CITUCKa, First MHUIMAIU3UPYET TEKYIITUN 3JIEMEHT TIEPBBIM 3JIEMEHTOM
crimcka, Next ziesiaeT TEKYIIUM CJEIYIONIUHN 2eMeHT, a IsDone TpoBepseT, He
BBIIIIE]I JTH 00XO/ 3a TIOCTCIHUN 2JIEMEHT, €CJIN BBITIES — TO 00XO]I 3aBeplIaeTcs.

Otnenenne Mexannama 00xojia 0T 00beKTa List M03BOMSET OMpPefesATh uTe-
PaTopPbI, peau3yoIle pa3jIndHble CTpaTeru 00X0/1a, He EPEeYnCIsis UX B MH-
tepdeiice knacca List. Hanpumep, ureparop FilteringlListIterator Mor 6bl
MPEJI0CTABIATD JIOCTYI TOJBKO K TEM 3JIEMEHTaM, KOTOPBIE y/OBJIETBOPSIOT
KPUTEPUSAM (PUIbTPAIIUTL.

Cutetyet 3aMeTHUTb, YTO MEKIY UTEPATOPOM U CITUCKOM CYIIIECTBYET TeCHAS CBSI3b.
KimeHT nosmKet 3HaTh, 9TO OH OOXOAUT UMEHHO CHUCOK, A HE KAKYIO-TO IPYTYIO
arperupoBaHHYIO CTPYKTYPY. [1o aT0i mpuymHe KIMEHT MPUBI3aH K KOHKPETHOMY
croco0y arperupoBanust. BoLio Obl Jryuliie, ecii ObI KJIace arperata MosKHO ObLIIO
U3MEHSTh (Ge3 U3MeHeHUsE Kojia KineHTa. J[J1st 5T0ro MoKHO 0600IIUTh KOHIIETT-
IIAIO UTepaTopa N PACCMOTPETD NOAUMOPPDHYIO UMEPAUUTO.

[lomycTum, y Bac ecTs errie Kyace SkiplList, peaqusyioniiii cnucok ¢ nponycxamu
(skiplist) [Pug90] — BepoSATHOCTHYIO CTPYKTYPY JaHHBIX, KOTOPas 10 CBOMM
XapaKTepUCTHKaM HallOMUHaeT cOasaHcpoBaHHoe gepeBo. TpebyeTcst MeTh
BO3MOKHOCTH MTUCATh KOJI, CIIOCOOHBII paboTaTh ¢ 00beKTaMi Kak Kjacca List,
Tak 1 Kjacca SkiplList.

Omnpenenum kiace AbstractList, B KOTOpoM 06bsiBIIeH 001MiA HHTEPDENC 115t
MaHUITYJTUPOBaHus criuckamu. Ente Ham moHago6uTcest abCTpaKTHBIIN Kiace
Iterator, onpeaesionuii oommii nHTEpdEiic uTepannuu. 3aTeM Mbl CMOTJIH
ObI OIPeIe/TNTh KOHKPETHBIE TIO/IKJIACCHI Kilacca Iterator JJist pa3iMYHBIX pe-
anu3anuil crnrcka. B pesysibrate MexaHU3M UTEPAIUU [T€PECTaeT 3aBUCETH OT
KOHKPETHBIX arPETMPOBAHHBIX KJIACCOB.

AbstractList Iterator

Createlterator() First()
County() Next()
Append(Item) IsDone()

Remove(ltem) Currentltem()

| List !': """" "! Listlteratorl

| SkipLlst fg === ======c=--coc-c--omo-- '>! SkipListlterator
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OctaeTcs mOHATD, Kak co3naercs utepatop. IlockogbKy MBI XOTUM HamucaTh
KO/, He 3aBUCSIIIUI OT KOHKPETHBIX II0/IKJIACCOB List, TO HEIb3s IPOCTO CO3/1aTh
AK3eMILJISIP KOHKPETHOTO KJacca. BMecTo aTOro OTBETCTBEHHOCTD 32 CO3/IaHIe
MOAXOIAIINX 0OBEKTOB-CIIMCKOB OY/IET BO3JIOKEHA HA caMi 00bEKThI-CIHCKY;
BOT Ho4YeMy HOTpe6yeTCH omepalus Createlterator, MocpeicTBOM KOTOPOI
KJIMEHTBI CMOT'YT 3allpalluBaTh OOBEKT-UTEPATOP.

CreateIterator — 3TO NpUMep MUCIOJb30BAHUA TATTEPHA GabPUUHbIN MeTof
(135). B 1aHHOM ciiydae OH CJIYSKUT JIJIst TOTO, YTOOBI KJIMEHT MOT 3allPOCUTh
y 00beKTa-CIIUCKA OAXOAIIMIT nTepaTop. [IpuMenenne ¢pabpruuHoro metoaa Ipu-
BOJIUT K TIOSIBJIEHUIO IBYX H€PAPXUil KJIAaCCOB — OJIHOM JIJIs CIIUCKOB, IPYTOM /11
UTEPATOPOB. CDa6pI/I‘{HbII71 MeTo/l CreateIterator CBA3BIBAET 9TU JIBE UEPAPXUU.

B MNpumeHUMOCTb
OCHOBHBIE YCTOBUS I TPUMEHEHS TTaTTepHa UTepartop:

B obpalleHue K COIEepPKUMOMY arperupoBaHHBIX 00BEKTOB O€3 PaCKPbITUS UX
BHYTPEHHETO TIPE/ICTABJICHUS;

B 1oAfepKKa HECKONTBKUX aKTUBHBIX 0OX0I0B OZHOTO U TOTO K€ arperupoBaH-
HOTO OOBEKTA;

B [peocTaBiieHne enHO0OpasHoro nHTepdeiica st 00Xo1a Pa3InyHbIX arpe-
TUPOBAHHBIX CTPYKTYP (TO €CTh /ISt TIOAZIEPSKKN TTOTMMOPGHON UTEpaTIi ).

B CrpykTypa

Aggregate Iterator
Createlterator() First()
Next()
IsDone()
Currentltem()
ConcreteAggregate

(e~~~ — - - - "! Concretelterator

Createlterator() ¢

return new Concretelterator(this) \|

B YuacTHUKK
m Iterator — utepatop:

e ompezesnsieT WHTEPGENC s T0CTyIA 1 06X0/1a 2TIEMEHTOB;
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Concretelterator — KoHKpeTHbI UTepaTOp:

* peanusyeT uHTepdeiic kaacca Iterator;

*  CJIEJINT 3a TEKYIIei mo3uiueii mpu 00Xojie arperara;
Aggregate — arperar:

* omnpesesieT HHTEPMENC 15T CO31aHusT 0O BEKTa-UTEPATOPA,;
ConcreteAggregate — KOHKpETHbIV arperar:

* peanusyer uHTepdelic co3anns uTepaTopa U BO3BPANIAeT IK3EMILISP
110/1X0/I11ero kjaacca Concretelterator.

M OTtHoleHuA

Concretelterator OTCJIE/KMBAET TEKYIIMIA OOBEKT B arperaTe i MOKET BHIYMCIIUTh
Uy 3 HUM.

B Pe3ynbratbl

OcHoBHbBIE JOCTOMHCTBA 1 HEAOCTATKU ITaTTEPHA UTEPATOP:

noddepacka pasnvix cnocobos 06xoda azpezama. CJIOKHBIE arperaTbl MOKHO
006xoauTh Mo-pasHoMy. Hampumep, f/is reHepariy KoJa ¥ CEMaHTHYECKUX
IIPOBEPOK HYKHO 0OXOANUTH AePeBbsl CHHTAKCHUECKOro pasbopa. ['eHepaTop
KOJa MOKeT 0OXOAUTh JIePeBO BO BHYTPEHHEM MJIM TIPSIMOM Hopsjke. Mre-
PaTOPBI YIIPOUIAIOT M3MEHEHKE aJIrOPUTMa 06X0/1a — JOCTATOYHO TIPOCTO 3a-
MEHUTH OJIH 9K3EMILISIP uTeparopa ApyruM. JIJist moiep:KKu HOBBIX BUOB
O6XOZ[a MOJKHO OIIPEe/IeJINTD U IIOJIKJIACChI KJlacca Iterator;

ynpowenue unmepdpetica kiacca Aggregate. Hanuune nnrepdeiica s 06-
xo/1a B kiacce Iterator mesaer usauimHuM LyOIupoBaHue 3TOro MHTepdeiica
B kJTacce Aggregate. TeM cambiM UHTepdelic arperata yrpoIaeTcs;

BO3MONCHOCTND HAUUUS HECKOIDKUX AKMUBHBIX 00X0008 01 0anH020 azpeza-
ma. VITepatop CIeAUT 3a MHKANCYJIUPOBAHHBIM B HEM CaMOM COCTOSTHHEM
00X071a, TI09TOMY OJIHOBPEMEHHO MOTYT CYIIECTBOBATh HECKOJIBKO 0OXOI0B
arperara.

B Peanusauns

Cy1ecTByeT MHOKECTBO BAPUAHTOB U aJIbTEPHATUBHBIX CITOCOOOB peaTn3aliim
uTepaTtopa, HIKe MiepedrcIeHbl Hanbosiee yrorpedutebHbe. Beibop yacto 3aBu-
CHUT OT YIIPABJIAIONTNX CTPYKTYP, MOATEPKUBAEMBIX I3BIKOM ITPOTPAMMUPOBAHUS.
Hexotopeie ga3viku (manpumep, CLU [LG86]) nake moamep:KuBaioT JaHHBIN
MaTTEPH HATIPSIMYIO.
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B Raxou yuacmuux ynpaeirsem umepayueti? Baxuelimmuil Bompoc cocTonuT
B TOM, UTO YIIpaBJisIeT UTepalueil: caM uTepaTop Win KJIUEHT, KOTOPBIN UM
noJib3yercs. Ecau urepanueil yrpasiisieT KJAMEHT, TO UTePaTop Ha3blBaeTCs
8HEWHUM, B TPOTUBHOM CiIydae — gHympennum'. KIMeHTsl, TpUMeHSIONTIe
BHEIIHNI UTEPATOP, IOJUKHBI SIBHO 3a1IPOCUTD Y UTEpaTopa CJeLyIonuii aie-
MeHT, 4TOOBI JBUTATHCS J1asbiie 110 arperaty. C Ipyroil CTOPOHBI, B C/Iyyae
BHYTPEHHETO MTEpaTopa KJIMEHT IMepefaeT UTepaTopy HEKOTOPYIO orepa-
L[UIO, & UTepaTop y:Ke caM IIPUMEHSET 3Ty OllePallUIo K KaskJOMYy [10CEeLleH-
HOMY BO BpeMs 00X0/Ia 9JIEMEHTY arperara.

Buemnraue urepatopbl 06sagaor 60Jblneii TiOKOCThIO, YeM BHYTPEHHIE.
Harpumep, cpaBHUTD JIBE KOJJIEKIIUKA HA PABEHCTBO C MTOMOIIIBIO BHEIIHETO
UTEPATOPA OUEHbD JIETKO, & C [IOMOIIbIO BHYTPEHHETO — IIPAKTUYECKU HEBO3-
MoskHO. Cirabble CTOPOHBI BHYTPEHHUX UTEPATOPOB HAnbOJIEe OTUYETIBO
TIPOSABIAIOTCS B TaKUX A3bIKaX, Kak C++, rjie HeT aHOHUMHBIX (DYHKITHH,
sambikanuii (closure) u nmpoposkenuii (continuation), kak B Smalltalk win
CLOS. C opyroti cTOpOHBI, BHyTPEHHUE UTEPATOPHI MPOIIIE B UCIOIH30BAHU,
MOCKOJIbKY OHU BMECTO BAC OTIPEEJISTIOT JIOTHKY 00X0/1a;

B ymo onpedensem anzopumm 06x00a? AJIropuT™ 06X0/1a MOKHO OIPEIETUTh
He TOJBKO B uUTeparope. Ero MoeT ompeesnTh caM arperaT W UCIIOJIb30-
BaTh MTEPATOP TOJIBKO [T XPaHEHUs] COCTOSIHUSI uTeparuu. Takoro poja
UTEPATOP HA3BIBAETCSI KYPCOPOM, TIOCKOJIBKY OH BCErO JIMIIb YKA3bIBAET HA
TEKYIIYIO MMO3UINIO B arperare. KinMeHT BBI3BIBAET omepariiio Next arperarta,
nepeaBad el Kypcop B KadecTBe apryMenTa. Oneparns e Next m3Mensger
COCTOSTHUE KypcopaZ.

Eciau 3a anroputm 06x0/1a OTBEYaeT UTEPATOP, TO JJisl OJHOTO U TOTO Ke
arperaTa MOKHO HUCII0JIb30BaTh PadHble AJITOPUTMBI UTEpaIlUU, U, KPOME TOTO,
TIpoITie TPUMEHNTD O/INH AJITOPUTM K pa3HbiM arperataM. C 1pyroii CTOpOHHI,
AITOPUTMY 00X0/1a MOKET TTOHATOOUTHCSI IOCTYTT K 3aKPBITHIM TIEPEMEHHBIM
arperara. Ecsii aT0 Tak, TO IlepeHoc aJropuTMa B UTepaTop HapyllaeT HHKall-
CYJIAIUIO arperara;

B packonvko umepamop ycmouuug? Moaudukaiusg arperata B TO BpeMsd, Kak
COBEPIITAETCST €r0 0OX0JI, MOJKET OKa3aThCsl OMacHoil. Ecau mpu atom j10-
6aBJISAIOTCST WM YIAISIOTCS 3JIEMEHTBI, TO He MCKJI0YEHO, YTO HEKOTOPBIN

U Tpeitau Byu (Grady Booch) Ha3biBaer BHerHIe U BHYTPEHHUE HTEPATOPI COOTBETCTBEHHO

AKTUBHBIMU U TTacCUBHBIME [B0094|. TepMuHBI «aKTUBHBII> U <IIaCCUBHBII» OTHOCSITCS
K POJIM KJIMEHTA, a He K JIeICTBUSAM, BBIIIOIHAEMbBIM UTEPATOPOM.

Kypcopbl — 9T0 IIPOCTOIi IpUMep [IPUMeHeHUs] IaTTepHa XpaHUTeNb; UX pealn3alii UMeIoT
MHOTO0 0011€er0.

2
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ajileMeHT Oy/IeT MOoceleH ABak /bl uiu BooO1e Hu pa3y. [IpocTtoe perenne —
CKOIIMPOBATD arperar U 0OXOAUTh KOIIMIO, HO OOBIYHO 9TO CIMIIKOM LO0POTO.

Yemotuusvii umepamop (robust) rapaHTHPYeT, YTO HU BCTABKU, HI Y {a/IeHUST
He TIOMEIAI0T 0OXO/Ly, TPUYEM JOCTUTAETCST 9TO O3 KOMTMPOBAHISI arperara.
EcTbh MHOTO CII0CO00B peasinsaliiy yCTONYUBBIX UTEPATOPOB. B OoJibIHCTBE
M3 HUX UTEPATOp perucTpupyercs B arperate. [Ipw BctaBke nin ymanenun
arperat Ju60 KOPPEKTUPYET BHYTPEHHEE COCTOSTHUE BCEX CO3/AHHBIX UM
UTEPaTOPOB, JIMOO OPraHu3yeT BHYTPEHHIOK HHMOPMAIIUIO TaK, 4TOOBI 00X0/1
BBITIOJIHSIJICS TIPABUIIBHO.

B pabote Tomaca Kodaepa (Thomas Kofler) [ Kof93] mpusoaunrcst mogpobHoe
obcy:KIeHIe peasu3aly nTepaTopoB B Kapkace ET++. Pobept Mioppeit
(Robert Murray) [Mur93] onucsiBaeT peaanusaiiiio yCTOHUNBBIX ITEPATOPOB
Juist Kaacca List us 6ubamorexn USL Standard Components;

dononnumenvivle onepayuu umepamopa. MuHUMaIbHBII HHTEPdEIC Kac-
ca Iterator coctouT u3 omnepainuii First, Next, IsDone u CurrentItem!.
Bripodem, HekoTOpbIe TOTOMHNUTETBHBIE ONIEPAINN TaKKe MOTYT OKa3aThCI
noJie3HbIMU. Harmpumep, ymopsiiodeHHbIe arperaTbl MOTYT MPEIOCTaBIISITh
oTiepanuio Previous, MEPEBOIAILYIO UTEPATOP K MPEbIIYIIEMY 3JIEMEHTY.
[l 0OTCOPTUPOBAHHBIX WU WHJIEKCUPOBAHHBIX KOJJIEKIIUN WHTEPEC TIPe/l-
cTaBJIsieT onepaist SkipTo, KOTOpasi MO3UIIMOHUPYET UTEPATOP Ha OOBEKT,
YIOBJIETBOPAIONINN HEKOTOPOMY KPUTEPHIO;

ucnoav3osanue noaumoppuolx umepamopos ¢ C++. Vlcnosb3oBanue I0-
JUMOPGHBIX UTEPATOPOB COIPSIKEHO C OTIpeieieHHbIMU 3aTpaTaMu. O6b-
eKT-UTEPaToOp JOJUKEH CO3[aBaThCsl AMHAMUYECKU (HaOPUIHBIM METOIOM,
MO9TOMY HCIOJIb30BAaTh UX CTOUT TOJHKO TOT/IA, KOT/IAa €CTh HEOOXOIMMOCTh
B niosiuMopduaMe. B TpoTUBHOM ciy4yae TpUMeHSHTe KOHKPETHbIE UTEPaTO-
PBbI, KOTOPbIE BITOJTHE MOKHO CO3/IaBaTh B CTEKE.

Y moaumMop@HBIX UTEPATOPOB €CTh eIlle OJUH HeJAOCTATOK: 32 UX yAaJeHue
OTBeYaeT KJINEHT. 3/1eCh OTKPHIBAETCST GOJIBINON MPOCTOP JJIST ONTHOOK, TaK
KaK O4€Hb JIETKO 3a0bITh 00 OCBOOOKAEHIH CO3/IAHHOTO B Ky4e 00beKTa-uTe-
paropa 1ocJie 3aBepireHus: pabotbl ¢ HUM. Oco0eHHO BeJMKa BEPOSATHOCTD
ATOTO, €CJIU Y OII€PAIUU €CTh HECKOJIbKO TOUYEK BBIXO/A. A B CJIydae BbIauu
HCKJTIOYEHUST TAMSITh, 3aHUMaeMasi 00beKTOM-UTEPATOPOM, BOOOTIE HUKOT/Ia
He OyzieT 0cBOOOKICHA.

1

ItoT nHTEpdENc MOKHO JOIOJTHUTEIBHO COKPATUTD, 00beauauB oneparnnn Next, IsDone
u Currentltem B oziHy, KOTOpast OYET NEPEXOAUTH K CIIEAYIONIEMY OOBEKTY U BO3BpAIIATh
ero. Eciin 06x0/1 3aBepiiien, To olepaius BepHeT clielraibioe 3nadenue (nanpumep, 0),
obo3HavaroIee KOHel HTeparni.
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CuTtyaruio moMoraeT UCIIPaBUTD aTTEPH 3amectutens (246). Bmecto Hacto-
SITIETO UTEPATOPA UCTIOIb3YETCS €T0 3aMECTUTEh, TAMSTh /IJIT KOTOPOTO BbI-
JIEJISIETCS B CTEKe. 3aMeCTUTENIb YHUUTOKAET UTEPATOP B CBOEM JIECTPYKTOPE,
MO3TOMY KaK TOJIBKO 3aMECTHTE]Ib BBIXOAUT U3 00JACTH BUIUMOCTH, BMECTE
C HUM YHUYTOXKAETCS U HACTOSIIIUI UTepaTop. 3aMeCTUTEJb TaPDAHTUPYET
BBITIOJIHEHUE HAJITIESKAIIEH OUMCTKY JIaKe IIPYU BOSHUKHOBEHWH UCKITIOUEHUT.
ITO NpUMepP IPUMEHEHHST XOPOIIOo u3BecTHOro B C++ NMpUHIIMITA «MHUIU-
anmusanyuu mpu co3pannu pecypcays [ES90]. B pasmene «IIpumep xoma» on
MIPOMJLITIOCTPUPOBAH TTOPOOHEE;

B 803MOJNCHOCMb NpusUlezuposannozo docmyna x umepamopam. Virepatop
MOJKHO PacCMaTpHBaTh KaK PacllMpeHre Co3/aBliero ero arperara. Mrepa-
TOP M arperaT TecHo cBsizaHbl. B C++ Takyio ¢Bs3b MOJKHO BbIPa3UTh, Ha3Ha-
YUB UTEPATOP Opyeom CBOETo arperara. Tora He HyKHO OIPe/IesIsiTh B arpe-
rate omepannu, eINHCTBEHHAd Teib KOTOPBIX — TO3BOJUTh UTEpPaTOpaM
3bdEKTUBHO BBHITIOTHUTH 0OXOI.

OpHako HaJM4Ke TAaKOro NPUBUIIETHPOBAHHOTO JIOCTYIIA MOKET 3aTPYJAHUTD
onpejeieHe HOBBIX CII0c000B 00X0/1a, TaK Kak MOTPeOyeTcst U3MEHUTD
uHTepdeiic arperara, 100aBUB B HEr0 HOBOTO jipyra. J[Jist perieHus aToi
npobJieMbl Kiace Iterator MOKET BKJIIOUYATD 3AIUIIEHHBIE ONEPAIUH JIJIsT
JIOCTYTIa K BAKHBIM, HO He SIBJISAIONIMMCS OTKPBITBIMU 4sieHaM arperarta. IToj-
KJacchl kaacca [terator (1 movko €ro MoIKIACChl) MOTYT BOCTIOTb30BATHCS
ATUMU 3AMUIIEHHBIMI OTIEPAITUSMHY /IS TTOJTYYeHUs TPUBUIETHPOBAHHOTO
JIOCTyTIa K arperary;

B umepamopol 0151 COCMasHvLx 00peKmog. Peann3oBaTh BHEITHIE arperaThbl J1Jist
PEKYPCUBHO arperupoBaHHBIX CTPYKTYpP (TakuX, HAIIPUMep, KOTOPbIe BO3-
HUKAIOT B pe3yJbTaTe IPUMEHEHUs maTTepHa KomnoHoBWmK (196)) moxer
0Ka3aThCs 3aTPYMTHNUTETHHO, TIOCKOIBKY ONMCAHNE TIOJOKEHNS B CTPYKTYpe
WHOT/IAa OXBATBIBAET HECKOJBKO YPOBHEH BIoKeHHOCTH. [T0aTOMY, 4TOOBI OT-
CJIEINTH MO3UIIMIO TEKYIIEro 00bheKTa, BHENIHUN UTEPATOP A0JKEH XPaHUTh
IyTh Yepe3 COCTaBHOI 00beKT Composite. IHOrIA 1polie BOCIOIb30BaTh-
cs BHYTPeHHUM uTepaTopoM. OH MOJKET 3alOMHHUTH TEKYIIYIO TIO3UIIUIO,
PEKYPCUBHO BbI3bIBasi ce0s1 caMOTO, TaK YTO MyTh OY/ET HESIBHO XPAHUTHCS
B CTEKE BBI30BOB.

Ecutut y311bI cocTaBHOTO 00beKTa Composite nMeloT mHTepdeiic 11t epeMele-
HIST OT y3J1a K €T0 OPAThsIM, POIUTEJISIM U TOTOMKAM, TO HTEPATOP KYPCOPHOTO
THIA MOKET 0Ka3aThCst Ooiee OCTONHOI ambrepHaTiBoil. Kypcopy Hy:kHO
CJIEJIUTH TOJBKO 32 TEKYIMM Y3JI0M, a /sl 06X0/1a COCTABHOTO 0OBHEKTA OH
MOJKeT II0JIOKUTBCS Ha UHTepdeiic 3Toro y3ia.
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CocraBHble 0GBEKTBI 4aCTO HYKHO 00XOAUTh HECKOIbKUMHI criocobamu. Ca-
Mbl€e PacIpoCTpaHeHHbIe — 3TO 00XO B TPSIMOM, OGPaTHOM U BHYTPEHHEM
HopsjiKe, a Takske 00Xo B mupuny. Kaskapiii B 00X01a MOKET IOAEPAKI-
BaTbCS OTAEIbHBIM UTEPATOPOM;

B nycmole umepamopwt. I[TycToii urepatop NullIterator npeacrasisier co6oii
BBIPOK/ICHHBIA UTEPATOP, TMOJE3HBIN TP 00pabOTKEe TPAHUYHBIX YCJIOBHUIL.
[To onpenenenuio, NullIterator gcezda cuautaet, 4To 0OXO/ 3aBEPIIEH, TO
€CTh eTo omeparusg IsDone HEM3MEHHO BO3BpAIacT true.

ITycToit uTepaTop MOKET YIIPOCTUTH 0OXO/ APEBOBUHBIX CTPYKTYP (HATIPHU-
Mep, 06beKTOoB Composite). B ka0l Touke 06X0/1a y TEKYIIETO HIeMEHTa
3aIpanmBaeTcs UTEPATOP JJIsl €0 TOTOMKOB. DJIEMEHTBI-arperaThl, Kak
00BIYHO, BO3BPAIIAIOT KOHKPETHBINA UTEPATOP, HO JIMCTOBbIE DJIEMEHTHI BO3-
BpalanT 9K3eMILIsap NullIterator. DTO O3BOJISET PeaT30BaTh 0O6X0]1 BCel
CTPYKTYPBI €ZIMHOOOPA3HO.

M Mpumep Kopga

PaccmoTpum npocToii kirace crmcka List, BXogsiero B Hairy 6a3oByio 6ub/io-
Teky (cMm. puiiokenue B), u aBe peanmsanuu kaacca Iterator: oaHy a1 00Xo/1a
CIIMCKa OT Havajia K KOHILY, a IPYTYI0 — OT KOHI[a K Hadasy (B 6a3oBoii 6ubJimo-
TeKe MOIEPKUBAETCS TOJIBKO MePBbIii crnocob). 3atem Oyer MOKazaHo, Kak
0JIb30BaThCsI STUMU UTEPATOPAMHE U KaK M30€KaTh 3aBUCUMOCTH OT KOHKPETHOM
peaymzaruu. [Tocsie 9TOro u3MeHUM [1U3aiiH, 1a0bl FApAHTUPOBATH KOPPEKTHOE
yiajieHue uTepatopoB. A B TIOCTIeIHEM TTPUMepPe MBI TTPOUJLTIOCTPUPYEM BHYT-
PEHHWIi UTePATOP U CPABHKMM €TI0 C BHEITHUM.

B Uumepdeiicol knaccos List u Iterator. CHagana o6Cy MM Ty yacTh nHTEpheii-
ca kyacca List, KoTopast UMeeT OTHOIIIEHUE K Peaan3aii uteparopos. [1os-
HBIT mHTEpdETic TpeacTaBIeH B MPUIOXKeHUN B:

template <class Item>
class List {
public:
List(long size = DEFAULT_LIST_CAPACITY);
long Count() const;
Item& Get(long index) const;
/] ...
s

OTkpbITHIT WHTEPGETC Kracca List npemocTaBisieT adheKTUBHbII crocob
nojiepsKKu urepanuii. Ero goctatouno ais peamusanuu 000uX CrocoboB
o6xoza. [ToaToMy HeT HEOOXOAMMOCTH MIPEOCTABJIATH UTEPATOPAM [TPUBUJIETH-
POBAHHBIH TOCTYTI K BHYTPEHHE! CTPYKTYpe TaHHBIX. VIHBIMU CTOBaMU, KJIACChI
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UTEPATOPOB HE SIBJISIIOTCS IPY3bsiMU KJiacca List. Onpenennm abCTpakTHBIN
Ksacc Iterator, B KOTOpoM OyzeT 0ObsiBIIEH HHTEPdEIC nTepaTopa:

template <class Item>
class Iterator {
public:
virtual void First() = 0;
virtual void Next() = 0;
virtual bool IsDone() const = 0;
virtual Item CurrentItem() const = ©;
protected:
Iterator();

s

B peanusayuu nookiaccos xiacca Iterator. Kinace ListIterator siBJsieTcst moj-
KjaccoM Iterator:

template <class Item>
class ListIterator : public Iterator<Item> {
public:
ListIterator(const List<Item>* alList);
virtual void First();
virtual void Next();
virtual bool IsDone() const;
virtual Item CurrentItem() const;

private:
const List<Item>* _list;
long _current;

s

Peanuzaiug knacca ListIterator 1ocTaToyHo NIpaMoanHeliHa. B Hem xpa-
HUTCS 9K3eMILIAP List U MHJEKC TeKyllei Mo3uIUU B CIIUCKe _current:

template <class Item>

ListIterator<Item>::ListIterator (
const List<Item>* alList

) : _list(aList), _current(0) {

Omnepanus First MO3UIMOHNPYET UTEPATOP HA MEePBBIN 2JIEMEHT CIIICKA:

template <class Item>
void ListIterator<Item>::First ()

{

_current = 0;
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Omnepanust Next fesiaeT TEKYIIUM CJAEIYIONINAMN 3JIeMEHT:

template <class Item>
void ListIterator<Item>::Next () {
_current++;

Onmneparus IsDone IIpOBEPsIeT, OTHOCUTCS JIM UHJEKC K 9JIEMEHTY, HaXO/sI1Ie-
MYyCS B CITHACKE:

template <class Item>
bool ListIterator<Item>::IsDone () const {
return _current >= _list->Count();

Haxoner, onepaiusg CurrentItem Bo3BpalllaeT dJEMEHT, COOTBeTCTBonmHﬁ
TekymieMy uHaekcy. Ecam uteparug yske 3aBepIinaach, TO BBIIAETCS MCKITIO-
yeHue IteratorOutOfBounds:

template <class Item>
Item ListIterator<Item>::CurrentItem () const {
if (Isbone()) {
throw IteratorOutOfBounds;

}

return _list->Get(_current);

Peasmsanust o6paTHOro urepatopa ReverselListIterator aHajornvyna pac-
CMOTPEHHOMH, TOJILKO €T0 OTIepaliys First MO3uIMOHNPYeET _current Ha KOHEI
CITHCKA, a oreparus Next JieJlaeT TeKYITUM TPEeIbIAYITUI 9TIeMeHT;

ucnonvzosanue umepamopos. 1IpearnosoKuM, UMeeTcsi CIUCOK OOBEKTOB
Employee (CJIysKall[iii) U MbI XOTeJIH ObI HATIEYATATh WHMDOPMAIIIO 000 BCEX
COIePIKAIINXCST B HEM cJyskamuX. Kiacc Employee nozmepskuBaer IedaTb
¢ HoMOIIbI0 omepanuu Print. [lis meyarn crmcka ompeziesiM Oleparuio
PrintEmployees, mojydamomyio B aprymente nrepatop. OHa I10Ib3yeTcs
HTUM UTEPATOPOM JIJIsT 00XO/Ia U BBIBOJIA COAEPIKIMOTO CITUCKA:

void PrintEmployees (Iterator<Employee*>& i) {
for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Print();
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ITocKo/IbKY y HAC €CTh UTEPATOPBI Uit 00X0/1a CIMCKA OT Hayaja K KOHILY
1 OT KOHI[A K HAUaJIy, Ta JKe OTepPaIlisd MOXKET MTOBTOPHO NCTIOIb30BATHCS IS
BBIBO/IA CITHICKA B 0O0MX HAIIPABICHUSX:

List<Employee*>* employees;

/! ...

ListIterator<Employee*> forward(employees);
ReverselListIterator<Employee*> backward(employees);

PrintEmployees(forward);
PrintEmployees(backward);

B npedomspauienue npusa3KU Kk KOKKPemuoi peaiusauuu cnucka. Pacemorpum,
KaK MoBJIMsijIa Obl Ha KO UTepaTopa pear3alus Kiacca List B Bu/e CIcKa
¢ porryckamu. [Tonknace SkipList kmacca List 10oJKeH TpeiocTaBUTh UTe-
paTtop SkipListIterator, peamusyiomuii nHTEpdeiic Kaacca Iterator. /st
abdeKkTUBHON peasusaluy uTepainu y SkipListIterator 1o/KkeH ObITH He
TosbKO nHAeKC. Ho nmockosbky SkipListIterator coryacyercs ¢ uHTepdeii-
COM KJiacca Iterator, TO onepanuio PrintEmployees MOKHO HCIIOJIb30BATh
¥ TOT/Ia, KOTIa CIIy Kallre XpaHaTcs B CIIUCKe Truia Skiplist:

SkipList<Employee*>* employees;
/...

SkipListIterator<Employee*> iterator(employees);
PrintEmployees(iterator);

Takoe pemnierue paboTaet, HO BOOOIIE JTydllie He TIPUBI3bIBATHCS K KOHKPETHOI
peanusanuu crucka (Hanpumep, SkipList). MoxkHO paccMOTpeTh abCTpakT-
HBIN Kytacc AbstractList paam cranzapTusanuu uHTepdeiica CrmcKa as
pa3nnuHbIX peanusanuil. Torma u List, u SkipList okaxkyTcs nojakiaaccaMmu
AbstractList.

[l mopep:kKy moanMopHOM UTepaliuy Kjaacc AbstractList onpezenser
(habpuunbIil MeTOJ Createlterator, 3aMeIaeMblil B IOAKIACCAX, KOTOPbIE
BO3BPAIIAIOT TIOAXOAAIINN [t ceOst uTepaTop:

template <class Item>
class AbstractList {

public:
virtual Iterator<Item>* CreateIterator() const = 0;
/] ...

s

AJNbTepHATUBHBII BapuaHT — onpejejieHne obIero Kjaacca-mpuMecH
Traversable, B KOTOpOM ofpejiesieH nHTepdeic /ISl Co3/JaHus uTepaTopa.
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g moamep:kKu mOMMMOP(HBIX UTEPAIUil arpeTHPOBAHHbBIE KJIACCHI MOTYT
SABJIATHCS IIOTOMKaMU Traversable.

Knacc List 3amemiaeT CreateIterator Tax, YTOObI oliepanus Bo3Bpaliaja
00BeKT ListIterator:

template <class Item>
Iterator<Item>* List<Item>::Createlterator () const {
return new ListIterator<Item>(this);

}

Tenepb MOJKHO HaIICaTb KO/ JIJI BhIBO/IA CITHICKA, KOTOprfI He 6yz[eT 3aBHCETDH
OT KOHKPETHOTO IIpeACTaB/JICHMA CIIMCKA:

// W3BECTHO TONbKO TO, 4YTO 06bEKT OTHOCUTCA K knaccy AbstractList
AbstractList<Employee*>* employees;
/] ...

Iterator<Employee*>* iterator = employees->CreatelIterator();
PrintEmployees(*iterator);
delete iterator;

eapanmuposannoe yoaienue umepamopos. 3aMeTum, 4to Createlterator
BO3BPAIIAET TOJHKO YTO CO3/IAHHBIN B THHAMUIECKON TaMSITH OOBEKT-UTe-
patop. OTBETCTBEHHOCTH 32 €T0 yIAJIEHHUE JIEKUT HA HAC, 1 €CJIU BbI 3a0y1eTe
9TO C/IeJIaTh, TO BOSHUKHET yTeuKa maMsTh. YTOObI yIIPOCTHTD 3a1a4y KJIH-
eHTaM, BBefieM Kyacc IteratorPtr, KOTOpHIl 3aMeraet utepartop. OH yHUY-
TOKHUT 00BEKT Iterator P BHIXO/IE M3 00IACTH BUIMMOCTH.

O6mbekT knacca IteratorPtr Beersa co3maercs B creke!. C++ aBroMaTndecku
BBI3OBET €T0 JIECTPYKTOP, KOTOPBIN YHIUTOKUT PeabHbIN nTepaTop. B kiracce
IteratorPtr omepatopsl operator-> 1 operator* meperpyskeHbl Tak, 4TO
00BEKT 9TOTO KJIacca MOKET PacCMaTPUBAThCS KaK yKasaTeJb Ha HTEpaTop.
Oyuknun kracca IteratorPtr peaqnsyioTcs KaK BCTPOEHHbBIE, TOITOMY OHU
HE CO3/IafOT JIUIITHUX 3aTPaT PECYPCOB:

template <class Item>

class IteratorPtr {

public:
IteratorPtr(Iterator<Item>* i): _i(i) { }
~IteratorPtr() { delete _i; }

Iterator<Item>* operator->() { return _i; }

1

ITO MOKHO [POBEPSTH HA HTalle KOMIIMJISIMU, eCJIi OObSIBUTH OIIEPATOPBI new 1 delete

3aKPbITbIMU. PeanuzoBbiBaTh UX IIpr 3TOM HE Ha/10.
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Iterator<Item>& operator*() { return *_i; }
private:

// 3anpeTuTb KOMWpOBaHWe W MpUCBauWBaHUe, YTOObI

// vn36exaTb MHOFOKpaTHbIX yAaneHun _i:

IteratorPtr(const IteratorPtr&);

IteratorPtr& operator=(const IteratorPtr&);
private:

Iterator<Item>* _i;

s

IteratorPtr MO3BOJISET YIIPOCTUTH KOJI MIE€YATH:

AbstractList<Employee*>* employees;
/] ...

IteratorPtr<Employee*> iterator(employees->CreateIterator());
PrintEmployees(*iterator);

B gnympennuii Listlterator. B nocienneM npumepe pacCMOTPUM, KaK MOKHO
6b110 OBl pean30BaTh BHYTPEHHUIT (MJIM TACCUBHBIN ) KiTacc ListIterator.
B aTom carydae mTepaTop caM ympaBJsigeT uTepanueil n IpuMeHseT K KaxkI0-
MY 3JIeMEHTY HEKOTOPYTO OTIepAITHIO.

[Ipo6Giema B TOM, KaK lapaMeTPU30BaTh UTEPATOP TOI OIepalieil, KOTOpyIo
MBI XOTHUM TPUMEHUTD K KaKI0My aJeMeHTy. C++ He ToAepKUBaeT HU
AHOHUMHBIX (DYHKIIWI, HU 3aMBIKAHWH, KOTOPbIE TIPETyCMOTPEHBI IS 9TOMH
1leJid B IPYTUX sA3bIKaX. EcTh 10 Kpalineii Mepe aBa BapuanTa: (1) nepenathb
yKasaresib Ha QYHKIHIO (T106a/IbHYI0 UJTA CTaTHYECKYT0) 1 (2) MOPOANTD IT0/1-
KJacchl. B mepBoM ciryyae uTepaTop BBI3bIBACT MEPElaHHyI0 eMY OIepaIiuio
B KasK/101 ToUKe 06x0/1a. Bo BTOPOM cirydae uTepaTop BBI3BIBAET OTEPAIIHIO,
KOTOpast 3aMellleHa B MOJIKIacce 1 06ecrednBaeT Hy;KHOE [TOBE/IEHIE.

Hu opu 13 BapuanToB He naeaneH. dacto Bo BpeMst 06X0/1a HYKHO HaKaIlij-
BaTh HEKOTOPYIO MHMOPMAIINIO, a PYHKITUH JIJII 9TOTO IIJIOXO MOJXOIAT — JIJIST
3allOMUHAHUST COCTOSTHUS TIPUIILITOCH ObI UCTTOJIb30BATh CTATUYECKHE TIEPEMEH-
nble. IToakimace kmacca Iterator pegocTaBisieT yA00HOe MECTO JJIst XPaHEeH s
HaKOTIJIEHHOTO COCTOSTHUSI — TepeMeHHYT0 ak3eMIuisgpa. OaHako co3aaBaTh
MOJIKJIACC JIUIST KasKI0TO BH/a 00X0/1a CIIUIIIKOM TPYI0EMKO.

Hwuxe mprBeieH 4epHOBUK peasii3aIiiy BTOPOTO BAPUAHTA C UCIIOIb30BAHUEM
nozaksaccoB. HazoBem BHyTpeHHUIT nTeparop ListTraverser:

template <class Item>
class ListTraverser {
public:
ListTraverser(List<Item>* alList);
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bool Traverse();
protected:

virtual bool ProcessItem(const Item&) = 0;
private:

ListIterator<Item> _iterator;

1

ListTraverser noJjiydyaeT ak3eMILIsAp List B napamerpe. Bo BHyTpeHHeil
peasi3aliy OH UCI0JIb3yeT BHEIIHUI ntepaTop ListIterator /11s BBIIOJIHE-
Hust 00xo/1a. Onepaiust Traverse HauMHAET 00XOJL M BBI3BIBAET JIJIST KAsKIOTO
aJieMeHTa oTlepalnio ProcessItem. BHyTpeHHUI UTEpaTOP MOKET 3aKOHYUTD
obxoy, BepHYB false 13 ProcessItem. Traverse cOOOIIaeT O TPEKIEBPEMEH-
HOM 3aBepIeHnr 06X0/1a:

template <class Item>

ListTraverser<Item>::ListTraverser (
List<Item>* alist

) : _iterator(aList) { }

template <class Item>
bool ListTraverser<Item>::Traverse () {
bool result = false;

for (
_iterator.First();
| _iterator.IsDone();
_iterator.Next()

) A
result = ProcessItem(_iterator.CurrentItem());
if (result == false) {
break;
¥
¥

return result;

Bocnosb3yemest utrepatopom ListTraverser jijid BbIBOJIA TTEPBbIX JI€CATH
aneMeHTOoB circka. C 9ToM 11eJThI0 Ha/Io TIOPOUTE TTOKIace OT ListTraverser
W OTIPEIEJIUTDH B HEM oTiepanuio ProcessItem. /st mojcuera BbIBEIEHHBIX
3JIEMEHTOB MCIIOJIb3yeTCs TIepeMeHHast 9K3eMILIsIpa _count:

class PrintNEmployees : public ListTraverser<Employee*> {
public:
PrintNEmployees(List<Employee*>* alList, int n) :
ListTraverser<Employee*>(aList),
_total(n), _count(®) { }
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protected:
bool ProcessItem(Employee* const&);
private:
int _total;
int _count;
s
bool PrintNEmployees::ProcessItem (Employee* const& e) {
_count++;
e->Print();
return _count < _total;
¥

Bot kak PrintNEmployees BbIBOAMT ITepBbie 10 3/1eMeHTOB:

List<Employee*>* employees;
/] ...

PrintNEmployees pa(employees, 10);
pa.Traverse();

OG6paruTe BHUMaHKE, YTO B KOJIE€ KJIMEHTa HeT IIMKJIa utepaiuu. Beio JJoruky
00X0/1a MOKHO UCTIOJIb30BATh IOBTOPHO. B 9TOM 1M COCTOMT OCHOBHOE ITPENMY-
I1IeCTBO BHyTpeHHero nteparopa. [Ipasiia, paboTsl HeMHOTO OOJIbIIIE, YeM JJIST
BHEIITHETO UTEPATOPA, TaK KaK HY;KHO OIpeiesisaTh HOBbII Kiacc. CpaBHUTE
C TIPOTPAMMO}, T7ie TPUMEHSIETCST BHETHUHM UTePaTop:

ListIterator<Employee*> i(employees);
int count = 0;

for (i.First(); !i.IsDone(); i.Next()) {
count++;
i.CurrentItem()->Print();

if (count >= 10) {
break;

BryTpennue utepatopsl MOTYT WHKAIICYJIUPOBATh Pa3Hble BU/IBI UTEPAITUI.
Hampumep, FilteringlListTraverser HHKAICYJUPYET UTEPAIUIO, TPU KOTO-
POit 06pabaThIBAIOTCS JIUIITH 9JIEMEHTBI, YIOBICTBOPSIIOIIIE OTPEACTCHHOMY
YCJIOBUIO:

template <class Item>
class FilteringlListTraverser {
public:
FilteringListTraverser(List<Item>* alist);
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bool Traverse();
protected:
virtual bool ProcessItem(const Item&) = 0;
virtual bool TestItem(const Item&) = 0;
private:
ListIterator<Item> _iterator;

1

WaTtepdeiic Takoii ke, kKak y ListTraverser, ecii He CYUTATh HOBOU (DYHKITUH,
KOTOpas 1 peasusyeT IIPOBePKY ycaoBUs. B nojikiaccax TestItem 3ameniaeTcst
1 3aIaHNST KOHKPETHOTO YCJIOBHS.

Onepartiyisi Traverse BBISICHSIET, HYKHO JIU TIPO/IOJIZKATH 0OXO/I 110 Pe3yJibTaTaM
TIPOBEPKH:

template <class Item>
void FilteringListTraverser<Item>::Traverse () {
bool result = false;

for (
_iterator.First();
| iterator.IsDone();
_iterator.Next()

) o
if (TestItem(_iterator.CurrentItem())) {
result = ProcessItem(_iterator.CurrentItem());

if (result == false) {
break;

}

return result;

B kauyecTBe BapuaHTa MOKHO OBLIO ONpeaesuTh (DYHKIUIO Traverse Tak,
4TOOBI OHA COOOIIaIa XOTsI ObI 00 OTHOM BCTPETHBIIIEMCSI 9JIEMEHTE, KOTOPBIi
V/IOBJIETBOPSIET YCJIOBUIO!.

M Vi3BeCTHble NPUMEHEHUA

VtepaTopbl MHUPOKO PACIPOCTPAHEHBI B OOBEKTHO-OPUEHTHPOBAHHBIX CHCTE-
Max. B ToM uiv MHOM BHJIe OHU MOIEPKUBAIOTCS B GOJIBIIMHCTBE OMOINOTEK
KOJITIEKIINH KJTacCOB.

! Orepaiiusi Traverse B 9TUX IIPUMEPAX — 3TO HUUTO UHOE, KAK 1abJI0HHbIIA METOJ, ¢ pu-
MUTHUBHBIMU ollepalusiMu TestItem u ProcessItem..
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Bot npumep u3 6ubmnorexu kommonentos I'peiinn Byua [ Boo94 |, nomyisiproit
6u6IMOTEKH, TO/IePKUBAIONICH KIacChl KOJLIEKINI. B Heil uMeercs peasiu-
3anus odepean PUKCUPOBAHHON (OTpaHUYEHHON ) U AMHAMITYECKH PacTyIIei
nHbl (HeorpanudeHHON ). MHTepdeiic ouepean onpepeieH B abCTPaKTHOM
KJacce Queue. /171 moiep:kKu oanMOopGhHON UTEepaItuy 10 OYePesM € pa3HON
peaj3salieil UTepaTop HalucaH ¢ UCIoJb30BaHeM HHTepdeiica abcTpakT-
Horo kyacca Queue. [IpenmymiecTBo TakOTO MOAXOMA OUEBUHO — OTIIA/IaeT
HEO6X0AUMOCTh B (haGPUUHOM METO/Ie, KOTOPDI 3aIpPaIiuBaj Obl y O4epei
COOTBETCTBYIOUUN eif uteparop. Ho 4ro6bl nTepaTop MOKHO OBLIO peasin-
30BaTh 9 (HeKTUBHO, nHTEPdEic abCTPaKTHOTO Kjacca Queue J0JKEH ObITh
MOCTATOYHO MOITHBIM.

B s3bike Smalltalk HeobGstzarenbHO onpeesisiTh UTEPATOPBI Tak sIBHO. B cran-
MapTHBIX KJIaccax KOJTeKInii (Bag, Set, Dictionary, OrderedCollection, String
U T. [I.) OTIpeieJieH MeTOJI do : , BRITTOTHSIONTN N (PyHKIINT BHYTPEHHETO UTEPATOPA,
KOTOPBIi ToJTydaet 6J10K (TO ecTh 3aMbiKaHue) B aprymenTe. Kaskiplii aieMeHT
KOJIJIEKIMH IPUBSI3BIBAETCS K JIOKAJIbHOM TlepeMeHHOI B 6JI0Ke, TI0CJIe uero 610K
BoinosiHsieTcst. Smalltalk takske Bkiouaer Habop KJ1accoB Stream, KOTOPbIE O/
nep>KuBaioT mHTepdeiic, cxoaHbIi ¢ mHTepdeiicoM nTepaTopoB. ReadStream — 310
daxTruecku Kiacc Iterator U BHENTHUM UTEPATOP JIJIST BCEX TTOCJIE/I0BATEHHBIX
KOJIJIEKITHIA. Y HeToc/Ie0BaTeTbHBIX KOJJIEKINI (TaKUX Kak Set v Dictionary)
HeT CTaHAaPTHBIX UTEPATOPOB.

[TommopdubIe UTEPaTOPBHI U BBHITOJHSIONIAE OYUCTKY 3aMeCTUTENN HaXOASITCs
B KoHTelHepHbIX Kaaccax ET++ [WGMS88]. Kypcopomnomgobibie nuteparopst
HCIIOJIBb3YIOTCS B KJlaccax Kapkaca rpadudeckux pegakropos Unidraw [VLIO0].

B cucreme ObjectWindows 2.0 [Bor94 | nmeercst nepapxust KJ1acCoB HTEPATOPOB
IS KOHTelHepoB. KoHTeliHepbl pasHbIX TUIIOB MOKHO 00XOAUTH OJHUM 1 T€M
ke crocobom. Cunrakenc ureparopos B ObjectWindows ocHoBan Ha mepe-
rpysKe mocT(UKCHOTO olepaTopa MHKPEMEHTA ++ JIJIST TIEPEXO0/Ia K CJEYIOIEMY
DJIEMEHTY.

PopctBeHHble naTTepPHbIl

Komnoxoswmk (196): urepatopsl 10OBOJBHO 4aCTO MPUMEHSIIOTCS [JIst 00X0/1a
PEKYPCUBHBIX CTPYKTYP, CO3/ITaBAEMBIX KOMIMOHOBLUMKOM.

®abpuunblii metog (135): nosinmopdHbIE UTEPATOPHI TOPYUYAIOT GabPUUHbIM
MEeTOAaM CO3/IaBaTh 9K3EMILIISIPBI MOIXO/ISATINX TTOIKIACCOB Kacca Iterator.

Utepatop (302) MOKeT MCITOMB30BATH XPaHWUTENb TSI COXPAHEHUS COCTOSHUS
UTEpaInu U TIPU 3TOM COJEPIKUT €r0 BHYTPHU cebsl.
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[ATTEPH MEDIATOR (MOCPELHUK)

B HaseaHue n knaccmdurkauma naTTepHa

MocpeaHUK — TaTTepH MOBeAeHNS] 00bEKTOB.

B Ha3sHaueHue

Onpegenser 00bEKT, MHKANICYIUPYIONINIT Cl10cO0 B3aMMOAEHCTBUSA MHOKECTBA
00bekTOB. MocpeaHuk obeciiednBaeT crabyro CBSI3aHHOCTh CHCTEMbI, U30aBJIsIst
O6'beKTbI oT HeO6XO[[I/IMOCTI/I SABHO CCbLIIATbCA APYT Ha APpyTa U IMO3BOJIAA TEM
CaMbIM HE3aBUCUMO M3MEHSITh B3aUMO/IEHCTBIA MEKILY HUMU.

B MoTumBauusn

OGBEKTHO-OPUEHTUPOBAHHOE TPOEKTUPOBAHUE CIIOCOOCTBYET PACIIPEIETECHITIO
HEKOTOPOTO MOBeAeHUS MekAy oObekTamu. Ho npu 9ToM B MoJy4YuBIIendcs
CTPYKTYpe 0OBEKTOB MOKET BO3HUKHYTh MHOTO CBSI3ei Wi (B Xy/IIIeM CIydae)
KasK/Iblil 00BEKT J0JIKEH pacioyarath nHdopmMaimeii 000 Bcex 0CTaIbHbIX.

Xorst pazbueHne CUCTeMbl Ha MHOKECTBO 0OBEKTOB B 00IIIEM CJIydae MOBBIIIAET
CTeTeHb TIOBTOPHOTO MCIIOJb30BAHU, PA3MHOKEHIE B3aUMOCB3€l TIPUBOIUT
Kk obparHomy addekry. Ecim B3auMocBsizeil CJIUIIKOM MHOTO, TOT/Ia CUCTEMA
10100Ha MOHOJIUTY ¥ MaJOBEPOSITHO, YTO 0OBEKT CMOKET paboTarh 6e3 1mojI-
NEePKKH IPyTuX 00beKTOB. BoJsiee TOro, cynecTBEHHO U3MEHUTH MTOBEIEHIE CH-
CTEMBI TTPAKTUYECKN HEBO3MOKHO, TIOCKOJBKY OHO PACTIPEesIeHO MEKIY MHO-
ruMu oObekTamMu. B pesysbrare st

HACTPONKU MOBEJCHUA CUCTEMBI BaM | S font Chooser =)
[IPUIETCSI OTIPEIETISITH MHOKECTBO TOJI- N

The quick brown fox...
KJIaCCOB.

1210 Ul ew century schoolbook |

Jisl TIPEMEPA PAaCCMOTPUM peasin3a-
A p pap p p avant garde
11O INaJIOTOBBIX OKOH B rpahuuecKoM chicago
unrepgeiice momb3osatess. 3aech pac- helvetica ”
noJjlaraeTcs psiJi BUIKETOB: KHOIIKH, 11lun.'srlmnlhu"_:k
MEHIO, T10JIs1 BBOJIA U T. /I., KAK TIOKa3aHO imes roman
zapf dingbats £

Ha PUCYHKE,

Weight Omedium ®bold < demibold
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o 3
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IyCTOoe, TO OINpejie/ieHHast KHOITKA MO-

’KeT ObITh HEJIOCTYITHOM, a ITPK BHIOOPE
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U3 CIKMCKA MOXKET U3MEHUTHCS COAEPKUMOE 110/ BBoja. V1 Hao6opoT, BBOJ
TeKCTa B HEKOTOPOE I0JIe MOKET aBTOMATHYECKH IIPUBECTU K BHIOOPY OIHOTO
TN HECKOJTBKUX 2JIEMEHTOB CIUCKa. Ecyi B TIoJie BBO/IA TPUCYTCTBYET KaKOH-
TO TEKCT, TO MOTYT OBITh AKTUBU3UPOBAHBI KHOTIKH, TIO3BOJISIOIINE TPOU3BECTH
OIpeieIEHHOE IEfICTBIE HAJl 9TUM TEKCTOM (HAIpuMep, U3MEHUTD JIKOO YAaTUTh
00BEKT, Ha KOTOPBII OH CCBHIJIAETCS).

B pasHbIX AMATOTOBBIX OKHAX 3aBUCUMOCTH MEK/IY BUIKETAMHU MOTYT OBITH
pa3mmaHbIMA. [109TOMY, HECMOTPS Ha TO YTO BO BCEX OKHAX BCTPEYAIOTCS O/THO-
TUTHBIE BUKETHI, TIPOCTO B3STH U MOBTOPHO MCIOJIH30BATh TOTOBBIE KJIACCHI
BU/KETOB HE yIACTCs, MPUIETCSI TPOU3BOAUTD HACTPOUKY C IIeJIbI0 yueTa 3a-
BucuMocTeil. THAMBUIyaIbHAS HACTPOMKA KsKIOTO BUIXKETA — YTOMUTEJIbHOE
3aHsATHE, OO YYACTBYIOIUX KJIACCOB CIUIIKOM MHOTO.

Beex atux npo6iieM MOKHO M30eKaTh, €CJM WHKAICYJINPOBATH KOJJIEKTHBHOE
MOBE/IEHNE B OTEIBbHOM 00beKTe-TiocpeauKe. [locpeIHuK OTBeYaeT 3a KOOp/u-
HAIIIO B3aUMOJIENCTBII MeKILy IPyIIoil 00bexToB. On n3baBisieT BXOASIINE
B IPYIITY OOBEKTHI OT HEOOXOIUMOCTH SIBHO CCBLIIATHCST IPYT HA ipyTa. Bee 06b-
€KTBI pacroJaraioT nHGOpPMAaIueil TOJIbKO O MOCPEAHIKE, TI0ITOMY KOJIUYECTBO
B3aMMOCBSI3€ll COKPAIIAETCSI.

Taxk, knacc FontDialogDirector MOXKET CIYKUTD IIOCPETHUKOM MEKIY BU/IKeTa-
MU B UaI0roBoM oKkHe. OOBEeKT 9TOTo Klacca «3HaeT» 000 BceX BUJKETax B OKHE
1 KOOPAMHUPYET B3aNMOIEICTBIE MEKAY HUMU, TO €CTh BBITIOJHIET (DYHKITUT
IIeHTpa KOMMYHUKAIUH.

(aCIient ] (aListBox ]
L J

LPacnopﬂ,umenb QJ @ Pacnopsigurtensb

A

r ™~
»| aFontDialogDirector |-

® ® o
- J

~
(aButton <3 »| anEntryField ]

LPacnopﬂnmenb =) \: Pacnopﬂ,u,vwean
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Ha ciieytoreii cxeme B3aMOIEHCTBHUIT MOKa3aHO, KaK 00bEKTHI KOOIIEPUPYIOTCS
IPYT € IPYTOM, pearnpys Ha M3MeHeHHe BHIOPAHHOTO 9JIeMEHTa CIIUCKA.

MocpepHuk Konnerun

aClient aFontDialogDirector aListBox anEntryField

[ ShowDialog()

WidgetChanged()

GetSelection()

SeeText() r

-

[ToceoBaTeIbHOCTD COOBITHI, B Pe3yJIbTaTe KOTOPBIX HH(MOPMAIHSs O BRIOpaH-
HOM 3JIEeMEHTE CITHCKA MTePeIaeTCs B MT0JIe BBO/IA, BBITJIS/IUT TaK:

1. Crucok coo6ImaeT pacnopsiAUTeio O IPOUCIIEAINNX B HEM U3MEeHEHHSIX.
2. PacropsiiuTesib MoJydaeT OT CIIMCKa BEIOPAHHbII 2JIEMEHT.

3. Pacnopsauresp mepegaer BbIOpaHHBINA 9JIEMEHT [IOJII0 BBOJIA.
4

Tenepn, Kor/1a moJie BBOIA COAEPIKUT KAKY10-TO MH(MOPMAIIIIO, PACTIOPSTUTENb
AKTUBU3UPYET KHOIKU JIJIsI BBITIOJHEHUS OTIPE/IeJIEHHOTO JleficTBUS (HATpU-
Mep, 3aMeHbI 00BIYHOTO MIPHQTA HA TTOTYKUPHBINA W KYPCUB).

O6patute BHUMaHKe HA TO, KAK PACIOPSIIUTENb OCYIECTBIISIET TOCPEIHITYE-
CTBO MEJK/Iy CITUCKOM W MOJIEM BBOJA. BUIIKETDHI OOIIAIOTCS IPYT ¢ APYTOM He
HAIPSIMYIO, a TOJIbKO KOCBEHHO Yepe3 pacropsiautesis. VM BoobIie He HYKHO
BJIaJIETh MH(MOPMAIIHET APYT O APYTE, OHU OCBEIOMJICHBI JIUIIIb O CYTIECTBOBAHUU
pacropsaauTesid. A TOCKOTBKY TTOBE/ICHIE JIOKATN30BAHO B OJTHOM KJIacce, TO eTo
HECJI05KHO MOIU(UIIITPOBATH WJTH TTOJTHOCTHIO 3aMEHUTD IMTOCPEACTBOM PacCITipe-
HUS WJIX 3AMEHbI 3TOTO KJIacca.

Ab6crpakinio FontDialogDirector MOKHO GbIIIO ObI HHTETPUPOBATH B OGUOINO-
TeKy KJIACCOB TaK, KaK IIOKa3aHO Ha CXEMe.
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DialogDirector <dIrector | widget
ShowDialog() Changed() o4 - - -| director ->WidgetChanged(thisN
CreateWidgets()
WidgetChanged(Widget)
ListBox EntryField

Cnuco
FontDialogDirector i é GetSelection() SetText()
CreateWidgets() Mone BBOOA |
WidgetChanged(Widget)

DialogDirector — 3T0 abCTPaKTHBII KJIacc, KOTOPBIN OIpeAe/sieT MoBeIeHIe
MUATOTOBOTO OKHA B 1eToM. KIMEHTHI BBI3BIBAIOT €To omepalrinio ShowDialog
IUIst OTOOpasKEHUsT OKHA Ha dKpaHe. CreateWidgets — aTo aGeTpakTHast ornepa-
U4 VIS CO3/IaHUA BUPKETOB B IMAJIOTOBOM OKHe. WidgetChanged — ere oaHa
abcTpaKkTHAs OIepalist; C ee OMOIIBIO BUAXKETHI COOOIIAIOT PACIOPSIAUTEIO 00
usaMmeHenusx. [Togkmaceol DialogDirector 3aMmenaioT ornepaiiuu CreateWidgets
(U151 cO3IAHMST HYKHBIX BUKETOB) 1 WidgetChanged (171t 00pabOTKY M3BEIICHMit
00 MU3MEHEHUSX ).

B MNpumeHUmoCTb

OcHoBHbIE yCaoBUA AJiA IPUMEHEHU A ITaTTEpHa NoCpefHUK:

B CylIecTBOBaHWE OOBEKTOB, CBSA3KM MEK/IY KOTOPBIMK CJIOKHBI U YETKO OIpe-
nenensl. [lomyuatoruecs mpu 3TOM B3aMMO3aBUCUMOCTHU HE CTPYKTYPUPO-
BaHbI U TPY/IHBI /IJIs1 TOHUMaHUS,

B [OBTOPHOE UCIIOJIH30BaHNE OOBEKTA 3aTPY/THEHO, TIOCKOJIBKY OH OOMeHUBa-
ercst uHbopMAIHeil CO MHOTUMHE IPYTUMHU 00bEKTaM;

B 1ioBezeHue, paciipesesieHHOe MeXAY HECKOJbKUMHU KJjaaccaMu, AOJIKHO Ha-
CTpanuBaTbCA 0e3 IIOPOKACHUA MHOKECTBA II0/IKJIACCOB.

B CGrpykTypa

3 MocpenHuk
Mediator |= Colleague

ConcreteMediator |—>|ConcreteCoIIeague1 | |—>|ConcreteCoIIeague2
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Tunudanasi CTPyKTypa 00beKTOB MOJKET BBITJISIETD TAK:

aColleague

® [llocpenHuk

aColleague

aColleague

@ locpenHuk
A

MocpenHuk @

Y

r X ™~
»| aConcreteMediator |«

® ® o
J

aColleague

aColleague

MocpenHuk @ @ [locpeaHuk

B YyacTHUKK
® Mediator (DialogDirector) — nocpegHuK:
* onpeneser uarepdeiic aus ooMena uadopmanueii c obbekramu Colleague;
m ConcreteMediator (FontDialogDirector) — KOHKPETHbIA NOCPeAHNK:

e peanm3yeT KOollepaTHBHOE II0BeIeHNEe, KOOPAUHUPYS JeiiCTBUSA 00bEKTOB
Colleague;

e BiameeT WHMOPMAIIUEH 0 KoJJIeTaX U MOACUUTHIBAET UX;
m Kuaccor Colleague (ListBox, EntryField) — konneru:
*  KaXKIBII Kaacc Colleague 3HaeT CBOI 0OBEKT Mediator;

* BCe KoJUTern 0OMEHMBAIOTCS HH(MOPMAIHENd TOJIBKO ¢ MOCPEAHUKOM BO
BCEX CJIydyasiX, KOT/ia eMy HPHUIIIOCh Obl HAPSIMYIO B3aUMO/EHCTBOBATH
C APYruMU 0ObEKTaAMU.

B OTtHoleHuA

Kostern mocelnatoT 3ampochl NOCPefHNKY U TIOJIYYAIOT 3aIIPOChl OT Hero. Mo-
CpefHVK peasli3yeT KOOTlepaTUBHOE MTOBe/IeHIE TIyTeM Tiepeaipecarini Kask/10To
3arrpoca MoAXOAIEeMY KoJuiere (MU HECKOTbKUM KOJITIETaM ).

M Pe3ynbtathl

OcHoBHbIE AOCTOMHCTBA M HEJOCTATKU IIaTTEPpHA NOCPeaHUK:

B CHujicenue yucaa nopom@aefvzbtx NOOKIACCOB. HOCpelIHI/IK JIOKAJIM3YET IOoBE/E-
HHE, KOTOPOE B IIPOTHBHOM CJiydae€ IMPpUIIJIOCh OBl pacrpenesAaATb MeKAy He-
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CKOJIbKUMM 06’b€KTaMI/I. I[JIH N3MEHEHU 1TOBEeICHU A Hy?KHO IOpOAUTD ITO-
KJIaCChI TOJIBKO OT KJlacca mocpegHnKa Mediator, Kiaccel kosuzer Colleague
MOZKHO UCIIOJIb30BaTh MOBTOPHO 0e3 KaKuX Obl TO HU ObLIO U3MEHEHMIL;

B ocnabnenue cesseil mexncoy xoinezamu. Ilocpexnuk obecrieunBaeT caabyio
CBsI3aHHOCTD KoJuier. M3mensaTh Kiacchl Colleague u Mediator MOXKHO He-
3aBUCHUMO JIPYT OT JIpyTa;

B ynpouwjerue npomoKoL08 63aumooeticmeus 006exkmos. NocpefHNK 3aMeHsIeT B3a-
I/IMOZICIL/JICTBI/IH «BCe CO BCEMM» BSaI/IMOZIGfICTBI/IHMI/I «OZINH CO BCeMM», TO €CTb
OJTMH TIOCPETHUK B3aMMOJIEUCTBYET cO BceMu Kosuteramu. OTHOIIEHUS B/
«OH KO MHOTUM» IIPOIIIE AJIsA TIOHUMaHNA, COMPOBOXKACHWA U PACHIMPEHUA;

B abcmpazuposanue cnocoba xoonepuposanus. obsexmos. Boiienenue mexa-
HU3Ma OCPEIHMYECTBA B OTAEIbHYIO KOHIEIIINIO U MHKATICY AU ee B OfI-
HOM OOBEKTE II03BOJISIET COCPENOTOUYMTHCS MMEHHO Ha B3aMMOJECHCTBUM
00BEKTOB, a HE Ha MX WHANBUIYAJIbHOM HOBEJECHUH. DTO CIIOCOOCTBYET MPO-
SICHEHUIO NMEIOINXCS B CCTEME B3aUMOJICCTBU;

B yenmpanudauus ynpasieHusl. HaTTepH nocpegHuK 3aMeHAECT CJIOKHOCTD B3a-
HMOIICfICTBI/IH CJIOJKHOCTDBIO KjtaCCa-IIoCpeJHN KA. HOCKOJIbe IMOCPEAHUK UH-
KallCyJIMPYET TIPOTOKOJIbI, TO OH MOJKET OBITH CJIOJKHEE OTAEeJIbHBIX KOJLJIET.
B pe3yJsbTaTe CaM IMOCPEAHUK ITPEBPallaeTCA MOHOJINT, KOTOprfI TPYAHO CO-
IIPOBOKAATb.

Peanunzauwns

HpI/I peasin3alnnm nocpenHmka CJIeayeT O6paTI/ITI) BHUMaHMUE Ha CJeAYIolne
ACIIEKTDbI:

B wusbasnenue om abcmpaxmiozo xaacca Mediator. Ecin kommern pabota-
10T TOJIBKO C OJHMM IOCPEJAHUKOM, TO HeT HeOOXOAUMOCTH OIIPEIesIsaTh
abcTpakTHBI Kiacc Mediator. ObGecrieunBaemasi Kjaaccom Mediator a6-
CTPAKIIUST TO3BOJISIET KOJlJleraM paboTarh ¢ PasHBIME TOAKJIACCaMK KJIacca
Mediator 1 HA06OPOT;

B oOMen unpopmavueis mexcoy Koriezamu u nocpednuxom. Komern moKHbI
oOMeHUBaThCsl MH(MOPMAIIHE cO CBOUM TOCPEIHUKOM TOJIBKO TOTIA, KOT/Ia
BO3HUKAET TpejicTaBJisiioniee nuTepec coobitre. OMHUM U3 TTOAXOI0B K pea-
JIU3AIUU NOCPefHMKa SIBJISIeTCs TIPUMeHeHre TTaTTepHa Habnogatens (339).
Torma Kracchl KOJUIET AHCTBYIOT KaK CyOBEKThI, OCHUIAIOIINE U3BEIICHUS
MOCPEAHUKY O JII0OOOM U3MEHEHUHU CBOEr0 COCTOSHUS. [ocpeaHnK pearupyer
Ha HUX, c000IIas 06 3TOM JAPYTUM KOJLJIETaM.

[Tpu npyrom moaxome B kjacce Mediator ompesmesnseTcs CleNUaIn3npo-
BaHHBII HHTEp(dEic YBeAOMIEHUsI, KOTOPBIH MO3BOJISIET KOJLIeraMm ooMe-
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HuBaThcsa undopmanueii 6oee csobogno. B Smalltalk /V gis Windows
PUMEHSIETCS PA3HOBUAHOCTD JIeJIETUPOBAHUS: TP B3aUMO/AEHCTBUU C T10-
CPeIHUKOM KoJIjIera repeaet ceOst B apryMeHTe, JaBast IOCPEAHUKY BO3MOK-
HOCTh UAEHTU(hUIUPOBATh oTIpaBuTesst. O6 HTOM TTOAXO0/IE PACCKa3bhIBACTCS
B paszene «IIpumep koma», a o peasusaruu B Smalltalk/V — B pasnene
«/3BECTHBIE IPUMEHEHUST» .

M lMpumep Kopa

Jljist co3paHust AMAJIOTOBOTO OKHa, 00CY:KAaBIerocsi B paszeie «MoTHBaIus»,
BOCITOJIb3yeMcs KiaccoM DialogDirector. AGCTpakTHBIN Kiacc DialogDirector
otpeziesigeT nHTEPGEC pacopsIuTeei:

class DialogDirector {
public:
virtual ~DialogDirector();

virtual void ShowDialog();
virtual void WidgetChanged(Widget*) = 0;

protected:
DialogDirector();
virtual void CreateWidgets() = 0;

1

Widget — abcTpakTHBIM 6a30BbIi Kaace A Beex Bukeros. OH pacrosaraer
nHbOpMaIIell 0 CBOEM PACITOPSIIUTEIIE:

class Widget {

public:
Widget(DialogDirector*);
virtual void Changed();

virtual void HandleMouse(MouseEvent& event);
/] ...

private:
DialogDirector* _director;

1

Changed BBI3bIBaET oreparuio pacrnopaanTtess WidgetChanged. C ee moMoIbio
BUJIKETbl UH(MOPMUPYIOT CBOETO PACIIOPSIUTENS O TPOUCHIEIINX ¢ HUMH U3-
MEHEHUAX:

void Widget::Changed () {
_director->WidgetChanged(this);
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B nonknaccax DialogDirector mepeorpe/esieHa onepaius WidgetChanged nist
BO3/IEfICTBUST HA HY)KHbIE BU/KETDI. BUKET 1epeiaeT CChIIKY Ha caMoro ceOst
B aprymenTe WidgetChanged, 4ToObI paciiopsiAuTe b uMes1 nHbopMaIuio ob us-
MenuBieMcs supkere. [loakmaccer DialogDirector iepeornpeesiaioT NCKII0YH-
TeJIbHO BUPTYaJIbHYIO (DYHKITNIO CreateWidgets /7151 pa3MelieHUs B TUATIOTOBOM
OKHE HY’KHbBIX BUJIKETOB.

ListBox, EntryField u Button — 3T0 nojikyiaccel Widget /i crieninajsn3upoBat-
HBIX 37IeMeHTOB UHTepdelica. B kimacce ListBox ecTh ormepaius GetSelection
JUIA TIOJIYYEHUA TEeKYIIero MHOKeCTBa BbIJICJICHHBIX 2JIEMEHTOB, a B KJjlacce
EntryField — onepanusa SetText /i pa3meleHrs TEKCTa B 110Jie BBOJIA:

class ListBox : public Widget {
public:
ListBox(DialogDirector*);

virtual const char* GetSelection();
virtual void SetList(List<char*>* listItems);
virtual void HandleMouse(MouseEvent& event);
/]l ...

s

class EntryField : public Widget {
public:
EntryField(DialogDirector*);

virtual void SetText(const char* text);
virtual const char* GetText();
virtual void HandleMouse(MouseEvent& event);
/] ...

s

Oneparus Changed BbI3bIBAETCS TPU HAXKATUY KHOIIKU Button (ITpOCTO BUIKET).
ITO MPOUCXOIUT B oriepalinit 06paboTKN cOObITHIT MbII HandleMouse:

class Button : public Widget {
public:
Button(DialogDirector¥*);

virtual void SetText(const char* text);
virtual void HandleMouse(MouseEvent& event);

/]l ...

s

void Button::HandleMouse (MouseEvent& event) {
/] ...
Changed();
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Knacc FontDialogDirector sIBsIeTCS TOCPEIHUKOM MEXKIY BCeMU BUKETaMU
B IMAJIOTOBOM OKHe. FontDialogDirector — 3TO mo/KIacc Kjracca DialogDirector:

class FontDialogDirector : public DialogDirector {
public:

FontDialogDirector();

virtual ~FontDialogDirector();

virtual void WidgetChanged(Widget*);

protected:
virtual void CreateWidgets();

private:
Button* _ok;
Button* _cancel;
ListBox* _fontList;
EntryField* _fontName;

s

FontDialogDirector OTCJE€XUBaeT BCe BUIKETHI, KOTOPHIE paHee MTOMECTUII
B IMAJIOTOBOE OKHO. IlepeonpenesienHast B HeM orepaiius CreateWidgets cosmaer
BU/IPKETHI 1 THUTIUATU3UPYET CCHLITKI HA HUX:

void FontDialogDirector::CreateWidgets () {
_ok = new Button(this);
_cancel = new Button(this);
_fontList = new ListBox(this);
_fontName = new EntryField(this);

// MomecTuUTb B CNUCOK Ha3BaHMA WpudTOB

// Pa3MecTUTb BCe BUIAXETbl B AMANIOFOBOM OKHe

}

Omeparust WidgetChanged obGecrieunBaeT MPABUIBHYIO COBMECTHYIO paboTy
BUJIKETOB:

void FontDialogDirector::WidgetChanged (
Widget* theChangedWidget

) 1

if (theChangedWidget == _fontList) {
_fontName->SetText(_fontList->GetSelection());

} else if (theChangedwWidget == _ok) {
// V3MeHUTb WpUPT M YHUYTOXMUTb AWANOrOBOE OKHO
/] ...

} else if (theChangedWidget == _cancel) {
// 3aKkpblTb Auanor

}
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CroxHocTb onieparun WidgetChanged Bo3pactaeT MponopIruoHAIbHO CIOKHOCTH
JIMaJIoroBoro okHa. KoHneuHo, co3atre o4eHb OOBINTNX ANATOTOBBIX OKOH HEJKe-
JIATEJIBHO 10 IPYTUM [PUYUHAM, HO B IPYTUX CUTYALUAX CJIOKHOCTD IIOCPEIHUKA
MOJKET CBECTU Ha HET €ro MIPENMYIIeCTBa.

/3BeCTHble NpMeHeHuA

1 B ET++ [WGMS8S], u B 6ubnnorexe kiaaccoB THINK C [Sym93b] npumens-
I0TCsI TOXOKUE Ha HAILETO PACTIOPSANTEIST 00BEKThI [JIs PEATTU3AIUY TOCPEIH-
YecTBa MEXK/Y BUIKETAMU B IMAJIOTOBBIX OKHAX.

Apxwurexrypa npunosxkerus B Smalltalk /V miist Windows ocHoBaHa Ha cTpyKType
nocpennuka [ Lal.94]. B aToii cpesie mpusioskeHue COCTOUT U3 OKHA Window, KOTO-
poe coziepKuT Habop TaHesell. B 6ubiorexe ecTh HECKOJIBKO MPEIOIPe/IesIeH-
HBIX 00bEKTOB-TIaHes el Pane, HaripuMep: TextPane, ListBox, Button u T. 1. MIx
MOJKHO HCIIOJIb30BATh 0€3 MOAKIACCOB. PazpaboTunK MPUIOKEHUS TIOPOKIAET
MTOJIKJIACCHI TOJIBKO OT KJiacca ViewManager (jiuciieTyep BUJIOB), OTBEYAIONIETO 32
o6MeH nHMoOpMaImein Mex/1y TaHeJ MU, ViewManager — 9TO NOCPEAHMK, KaK/1ast
MaHeJb 3HAET CBOETO JIUCTIETYEPA, KOTOPBIN CUNTAETCST «BIAJIENbIIEM> TTAHEJH.
[Tanesin He ccpUIAIOTCS APYT HA IPYTA HATPSIMYIO.

Ha I/I306pa>l(€HHOﬁ cxeMe 0OBEKTOB ITOKa3aH CHUMOK pa60Ta10111er0 TIPUJIOKEHU A
Ha CTaWH BBIIIOJTHEHNMA.

aTextPane

Bnageneuy @
_J
Y

aViewManager l

aListBox ® t_extPane
® listBox
Bnapeney, @ ® button

A

aButton

Bnapeneu e

B Smalltalk /V nist oOmena urdopmaiueii Mmexay oGbekramMu Pane 1 ViewManager
HCIIOJIb3YETCST MeXaHU3M COOBITHIL. [TaHe b TeHeprpyeT COOBITHE IS TIOTYYeHUST
JAHHBIX OT CBOETO MOCPEHNKA UJIM YBEIOMJICHUS €0 0 4eM-TO BaskHOM. C Kaxk-
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JIBIM COOBITHEM CBSI3aH CUMBOJI (HaIIpuMep, #select), KOTOPDIIL OZHO3HAYHO €0
nnertudunupyer. /lucneryep BUA0B PETUCTPUPYET BMECTE C TIAHEJIBIO CEJIEKTOP
MeTO/1a, KOTOPBI SIBJIsIETCST 00PabOTUHMKOM COOBITHSL.

W3 caemyioniero ¢pparmMenTa Koja BUAHO, KaK 00beKT ListPane co3maercsa BHYTpU
nojkJacca ViewManager 1 Kak ViewManager perucTpupyer O6pa6OT‘II/IK coOBITUS
#select:

self addSubpane: (ListPane new
paneName: 'myListPane’;
owner: self;
when: #select perform: #listSelect:).

ITpu KOOPAMHAIINY CJIOKHBIX 0OHOBJIEHNH TaKKe TPeOYeTCs MaTTePH NOCPEeaHUK.
IIpumepom MoOKeT ciy:KUThb Kjaacc ChangeManager, YIIOMSIHYTBHIH B ONUCAHUN
maTTepHa Habnogatens (339). ITOT KJTacc OCYIECTBIIET MOCPETHTIECTBO
MesKLy cyObeKTaMu 1 HaOTI0[aTe IsIMu, YTOOBI He JIeJIaTh JIUITHUX OOHOBJIEHUIL.
Korzma 06beKT n3MeHsieTcst, Ol usBelaeT ChangeManager, KOTOPBIN KOOPAMHUPYET
obHOBIIeHYE 1 MHPOPMUPYET BCe HEOOXOAUMbIE OOBEKTHI.

AHajorn4HbIM 00pa3oM MOCPEJHUK MPUMEHSIETCS B rpaduecKux pejak-
topax Unidraw [VL90], rae ucnosbsyercs kaacc CSolver, caemsinuii 3a
coOJTI0/IEHIeEM OTPAHUYEHUN CBSI3AaHHOCTH MEXKIY KoHHEeKTopamu. OObeKThI
B TpahUUeCcKUX pelakKTopax MOTYT ObITh BU3yaJbHO COEJMHEHbBI MEKIY CO-
60ii pasiuHbIME crioco6aMu. KOHHEKTOPBI T10JI€3HbI B TPUIOKEHUSX, KOTO-
pble aBTOMATHYECKU TOJJIEPKUBAIOT CBSI3aHHOCTD, HAIIPUMEDP B PellaKTOpax
JluarpamMM U B CUCTEMaX IIPOEKTUPOBAHUSI 3JIEKTPOHHBIX cxeM. Kitacc CSolver
SIBJISIETCS TIOCPETHUKOM Mesk/ly KonHekTopamu. OH Mpeo/iosieBaeT orpannye-
HUS CBSI3AaHHOCTU U OOHOBJISIET MO3UIMKM KOHHEKTOPOB, TaK YTOOBI OTPA3UTh
U3MEHEHMUSI.

PO,D,CTBEH Hbl€ NMaTTePHbI

®acap (221) orsmyaercst OT NocpeHUKa TEM, YTO OH abCTparupyer HEKOTOPYIO
nojicucTeMy 0ObEKTOB JIJIs TIpeiocTaBieHus GoJiee yao6Horo uurepdeiica. Ero
MIPOTOKOJI OIHOHATIPABJIEHHBII, TO €CTh 0OOBEKTHI hacafa HAIIPABJISIOT 3aAITPOCHI
KJIacCaM TO/ICKCTEMBI, HO He Ha060POT. MocpeaHyK ke 00ecIiednBaeT COBMECTHOE
HOBe/IeHIEe, KOTOPOE OOBEKTBI-KOJIIETH HE MOTYT HJIU HE <XOTSIT» PEAJIN30BbIBATh,
U €TO MMPOTOKOJT ABYHATIPABJIEHHBI.

Kouurern moryT o6MeHUBaThCst WHMOPMAIIHEH ¢ TIOCPEIHUKOM C TIOMOIIIBIO T1aT-
TepHa Habntogatenb (339).
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[ATTEPH MEMENTO (XPAHUTEND)

HasBaHue v knaccudurkauma naTrepHa

XpaHuTenb — MaTTepH MOBeAEHNs 0OHEKTOB.

Ha3HaueHune

He napymias uHkarncyasinuu, GUKCUPYeT U BBIHOCUT 3a IIPeesibl 00bEKTa ero
BHYTPEHHEE COCTOSTHIE, TaK YTOOBI MO3/[HEE MOKHO OBLIO BOCCTAHOBUTH B HEM
00DBEKT.

Jpyrve Ha3BaHUA

Token (7exkcema).

MoTuBauwms

WHora Tpebyercst TeM WM WHBIM CIIoco60M 3a(hUKCUPOBATh BHYTPEHHEE CO-
crostaue o0bekTa. Takast HoTpeOGHOCTh BOSHUKAET, HAITPUMED, TTPU Peai3aIiii
KOHTPOJIbHBIX TOYEK ¥ MEXaHU3MOB OTMEHbI, TO3BOJISIONIUX T0Jb30BATENIO OT-
MEHUTH TPOOHYIO OIEPAIINIO UM BOCCTAHOBUTH COCTOSTHUE TIocie ommOKu. Ero
HEOOXOIMMO I/Ie-TO COXPAHUTD, YTOOBI TIO3/IHEE BOCCTAHOBUTH B HeM 00beKT. Ho
06BIYHO OOBEKTBI MHKATICYJIUPYIOT BCE CBOE COCTOSTHUE TIOJTHOCTBIO MJTH YACTHIHO,
JieJIast ero HeIOCTYITHBIM ISt IPYTUX 0OBEKTOB, TAK YTO BHEIIHEE COXPAHEHE
COCTOSTHMSI HEBO3MOKHO. PacKpbITHE Ke COCTOSTHUS HAPYIIHIO0 Obl TIPUHITAT
MHKAICYJISIIUN U TOCTABUJIO OBl TIO/I YIPO3Yy HALEKHOCTh U PACIINPSIEMOCTD
TIPUIIOKEHUS.

PaccemoTpum, HampumMep, rpacdudecknii peIakTop ¢ BO3MOKHOCTHIO CBSA3BIBAHMS
06bekToB. [To1b30BaTEIb MOKET COEUHUTD IBA MTPSIMOYTOJIBHUKA JIMHUEH, 1 OHH
OCTAHYTCST COEIMHEHHBIMU TIPH JIFOOBIX TIepeMellieHusX. PerakTop cam nepepu-
COBBIBAET JIMHUIO, COXPAHSISI CBS3aHHOCTh KOH(UTYPAIUH.

=

Cuicrema pasperenyist OorpaHUYeHN I — XOPOIIIO U3BECTHBIN CITOCO0 MOUIEPKAHUST
CBSI3AHHOCTH MKy oObeKkTamu. Ee (hyHKIMI MOTYT BBITTOJHITHCS 00HEKTOM
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KJjacca ConstraintSolver, KOTOPBIN PETUCTPUPYET BHOBD CO3[aBA€MbIE COE/IN-
HEHUS U TeHePUPYET OMHUCHIBAIOININE UX MaTeMaTUYeCKue yYpaBHEHUS. A KOTIa
MOJTb30BATENTb KAKUM-TO 00pa3oM MOIUGBUIIMPYET IMarpaMMy, 0ObEKT PENTaeT 9TH
ypasteHust. Ha ocHOBaHUHM pe3yJIbTaTOB BBIYMCICHIIA 00beKT ConstraintSolver
nepeprucoBbIBaeT rpauKy Tak, 4TOObI GBI COXPAHEHBI BCE COEMHEHSI.

[Tonzepskka OTMEHBI OrlepaInii B TPUJIOKEHIUSX HE TaK IMPOCTA, KAaK MOKET 10-
Kas3aTbcst Ha mepBbiil B3TJsi. OYeBUIHBIN CIIOCOO OTMEHUTH OIEPAIHIO TIepe-
MeIeHNsT — COXPaHeHNe PACCTOSIHUS MEXKJY CTAPhIM U HOBBIM IMOJIOKEHEM
C MOCJIELYIOIINM TIepeMeliieHneM 00beKTa Ha Takoe ke paccTostane Haszan. OHako
TaKO€ PellieHIe He TapDAHTUPYET, YTO BCE OOBEKTHI OKAKYTCST B UCXOTHBIX MECTAX.
JlomyctuM, B pa3MeIieHnu COeTMHUTENbHON JIMHUN eCTh HEKOTOpask HeoTpejie-
JIEHHOCTD; TOT/IA TIPOCTOE TiepeMellleHIe TIPSIMOYTOJbHUKA HA MTPesKHee MeCTO
MOJKET He TIPUBECTHU K KeJaeMoMy 3 heKTy.

=D

B ob6miem ciryuae oTkpeiToro uatepdeiica ConstraintSolver MoxKeT ObITh HEIO-
CTAaTOYHO JIJIsI TOUHON OTMEHBI BCEX M3MEHEHMIT CMEKHBIX 00bEKTOB. MexaHn3M
OTMEHBI I0JIKeH paboTaTh B TECHOM B3auMOjieiicTBIU ¢ ConstraintSolver st
BOCCTAHOBJICHUSI TIPEJIBIYIIETO COCTOSTHISE, HO HEOOXOANMO TaKIKe TI03a00TUThCST
0 TOM, 4TOOBI BHYTPEHHME MOAPOOHOCTH ConstraintSolver He OBLIN JOCTYITHBI
TOMY MEXaHU3MY.

[TarTepH XpaHnTesb IOMOKET PEITUTH JaHHYI0 TPOOIEMY. XpaHuTeib — 9T0 00b-
€KT, B KOTOPOM COXPaHSIETCsI BHYTPEHHEE COCTOSTHUE IPYTOTO 00BEKTA — X03AMHA
xpanuresist. [[jist paboThl MEXaHM3Ma OTMEHbI HYKHO, YTOOBI XO3SIMH IIPEI0CTABII
XpaHWTeNb, KOT/[a BOSHUKHET HEOOXOMMOCTD 3aIiCaTh KOHTPOJIbHYIO TOUKY CO-
CTOSTHUS X03g91HA. TOTbKO X034UHY Pa3pelieHo moMeniaTh B XpaHUTe b UHGOP-
MaInio U U3BJIEKATH €€ OTTY/IA, JIJIst IPYTUX OOBEKTOB XPAHUTENb HETIPO3PAYEH.

B npumepe rpadudeckoro pegakTopa, KOTOPbIi 00CYKIICs BbBIIIE, B POJIH
X03sTMHA MOJKET BBICTYIIATh 00bEKT ConstraintSolver. IIporecc oT™MeHbI Xapak-
TEPU3YETCsI CIIEAYIONIEN MOCIe[0BATEbHOCTBIO COOBITHIL:

1. Pemakrop s3amnpaiiiBaer XpaHUTE b y 00beKTa ConstraintSolver B mporecce
BBITIOJIHEHUSI OTIEPAIlUU TIEPEMETIEHUSI,
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2. ConstraintSolver co3maer u BO3BpalllaeT XpaHUTEb, B TaHHOM CJIydyae 9K-
3eMIIJIIp Kiiacca SolverState. Xpanurtesb SolverState coOmepsKUT CTPYKTYPHI
JIAHHDBIX, OIKICBIBAIOIIME TEKYIIlee COCTOSIHUE BHYTPEHHUX YPABHEHU U TIepe-
MeHHbBIX ConstraintSolver.

3. llos:xe, Korja OJB30BATENb OTMEHSET OMEPAIAIO TIepeMeleH s, PelaKToP
BO3Bpalaer SolverState 0ObekTy ConstraintSolver.

4. OcHoBBIBasICh Ha WHMOPMAIIH, KOTOPasi XPAHUTCST B 0O0bEKTe SolverState,
ConstraintSolver M3MeHSET CBOM BHYTPEHHIE CTPYKTYPEL, BO3Bpatas Gpop-
MYJIbI U TI€EPEMEHHbIE B TIEPBOHAYAILHOE COCTOSTHHE.

Takast opraHusaIysi Mo3BoJsieT 00beKTy ConstraintSolver [0BEPUTH JAPYTUM
oObexTaM HHMOPMAIIIO, HEOOXOAUMYIO /171 BO3BPAaTa B IIPeIbIAYIIee COCTOSTHUE,
He PacKpBIBas B TO JKe BPEMS CBOIO BHYTPEHHIOIO CTPYKTYPY U TIPeICTaBIeHHE.

B NpumeHUMOCTb

OcHoBHbIE YCJI0BUA JIA IPpUMEHEHM S IIATTEPHA XPaHUTESb:

B HeoOXOAUMOCTh COXPAHEHUsI CHUMKA COCTOSTHUST 00beKTa (MU €r0 YacTH),
9TOOBI BIIOCJEACTBINA 00BEKT MOKHO GBIJIO BOCCTAHOBHUTDH B TOM K€ COCTO-
SIHUU, U

B 1psMOi nHTEPEIIC 15T TTIOJTYIEH ST HTOTO COCTOSTHUS TPUBEJT ObI K PACKPbI-
THIO TIO[POOHOCTEN peai3aiuy 1 HapyImeHnio MHKATICYJ ST 00beKTa.

B CrpykTypa

. XpaHutenb
Originator - — — & Memento >

SetMemento(Memento m) @ GetState()
1
1
1
1

CreateMemento() @ SetState()

state state

return new Memento(stateM | state=m -> GetState()k'

B YyacTHUKM
® Memento (SolverState) — xpaHuTens:

* CcoxpaHsieT BHyTpeHHee cocTostHue 00bekTa Originator. O6beM coxpa-
HsIeMOI MHOOPMAIINK MOKET ObITh Pa3IMYHBIM U ONIPeIe/seTCst HoTpe6-
HOCTSIMU XO35TMHA;



MattepH Memento (xpanuTtens) 333

* 3amperaer J0CTYI BCeM JAPYruM oObeKTaM, Kpome XossinHa. 1o cyriecTsy,
y xpaHureneil ectb aBa nunrepdeiica. «IlocelnbHblil» Caretaker BUAUT
JIMITD <Y3KWI» MHTEpdEc XpaHUTeNss — OH MOJKET TOJIbKO Iepe/laBaTh
XpaHUTENb IPyriuM 00beKTaM. HarpoTuBs, X03sIMHY IOCTYIIEH «IITUPOKUIT»
uHTepdeiic, KOTOPbIA obecneyrnBaeT J0CTYI KO BCEM JaHHbIM, He0OXO0-
JIUMBIM JIJIST BOCCTAHOBJIEHUS B TIPEKHEM COCTOSTHUU. VeanpHblil Bapu-
aHT — KOT/Ia TOJIbKO XO34WHY, CO3/IABIIIEMY XPAaHUTENb, OTKPBIT TOCTYII
K BHYTPEHHEMY COCTOSTHUIO TIOCTIC/THETO;

®m Originator (ConstraintSolver) — x035uH:

¢ CO3Ja€T XpaHUTEJb, COI[ep)KaIHI/Iﬁ CHUMOK TEKYIIEro BHYTPEHHETO CO-
CTOAHUA;

*  WCIOJIb3YeT XPAHUTEIb /IS BOCCTAHOBJIEHUSI BHYTPEHHETO COCTOSHUS;
m Caretaker (MexaHM3M OTKaTa) — MOCbUIbHbIN:
* OTBEYAEeT 32 COXPAHEHWE XPAHUTEIS;
¢ HUKOT/Ia HE BBIIIOJHAET Olepalnun ¢ XPaHUTEJIEM 1 HE aHAJIU3UPYET €ro
BHYTPEHHEE COJEPKUMOE.
B OtHoweHuA

B [IOCBLJIbHBIN 3allpalliIMBA€T XPaHUTEJIb Y X03ANHa, HEKOTOPOE BPpEMA NEPIKUT
€eroy cebst, a 3aTeM BO3BpAILAECT XO034UHY, KaK TIOKa3aHo Ha cJeyrolel amra-
rpaMMe B3aUMO/ICHCTBUIA.

aCaretaker anOriginator aMemento

CreateMemento()

»"1new Memento !

SetState()

\/

SetMemento(aMemento)

™ | GetState()

\/

T

I/IHOFlIa 9TOI'0O HE ITPOUCXOJIUT, TaK KaK IToCJaeHEMY HE HYKHO BOCCTaHABJIN-
BaThb IIPEKHEE COCTOAHNE;

| XpaHUTEJaN IIaCCUBHBI. Toabko X034UH, COS]Z[B.BIJ.[I/HL/'I XpaHuTeJib, UMEET 10~
CTyT K WH(OPMAIIHT O COCTOSTHI.
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M Pe3ynbrathl

OcHoBHbIE JOCTOMHCTBA M HEJOCTATKU IIaTTEPpHA XPaHUTENb:

COXpaneHue panuy, UHKancyisyuu. XpaHuTeb MO3BOJIsIeT n30eKaTh pac-
KPBITUS MH(POPMAITNH, KOTOPOU TOJKEH PACOPSIKATHCS TOTbKO XO35UH, HO
KOTOPYIO TeM He MeHee He0OXOAUMO XPAHUTh BHE MOCTIEAHET0. ITOT MATTEPH
M30JIMpyeT 0OBEKTHI OT MOTEHI[UAIBHO CJIOKHOTO BHYTPEHHETO YCTPONCTBA
XO351HA, He M3MEHSI TPAHUTIBI MHKATICY IS

ynpowenue cmpyxkmypot xo3auna. 1lpu npyrux BapmaHTax AusaiiHa, coxpa-
HSIIOIETO TPAHUIBl MHKATICYJISIIINU, XO3AUH XPaHUT BHYTPU cebsl Bepcuu
BHYTPEHHETO COCTOSIHUS, KOTOPOE 3allpalliiBaIy KJAMeHTbl. TakiuM o6pasom,
BCST OTBETCTBEHHOCTD 3 yIIPaBJICHUE MTAMSThHIO JIESKUT Ha Xo3sAvHe. [Ipu nepe-
KJIaJIbIBAHUM 3200THI O 3AIPOIIEHHOM COCTOSIHIK Ha KJINEHTOB YIIPOIIAETCS
CTPYKTYpa X03AMHa, a KJIUEHTAM J[AeTCsl BO3MOKHOCTh He MH(POPMUPOBATH
XO03sTMHA O TOM, YTO OHM 3aKOHUYHJIN paboTy;

NOMEHUUATLHBLE 3AMPAML NPU UCNOAL308aHUU Xpanumenel. C XpaHUTeIIMu
MOTYT OBITh CBsI3aHbI 3aMETHBIE 3aTPAThl, €CJIM XO3AUH J0JIKEH KOIUPOBATh
60b1101 06beM MHGOPMAIUH /IS COXPAHEHUS XPAaHUTE IS B TaMSTH, WK
€CJIV KJIMEHTHI CO3/IAI0T ¥ BO3BPAIIAIOT XPaHUTENH I0CTaTOYHO yacto. Ecin
3aTpaThl HAa MHKATICYJISIIAIO U BOCCTAHOBJIEHNE COCTOSTHIS X035IMHA BEJTUKH,
TO 9TOT MATTEPH He BCETa MOAXOANUT (CM. TakkKe 06CYKIeHNe HHKPEMEHT-
HOCTU B paszene «Peanuzamnuss );

onpedenenue <y3kozo» U <WUPOKOz0» unmep@eticos. B HEKOTOPHIX sI3BIKAX
CJIOKHO TaPaHTUPOBATH, YTO TOJBKO XO35MH MOKET MOJIYIUTH TOCTYT K CO-
CTOSTHUIO XPAHUTEJIS;

CKpbimas naama 3a cooepicanue xpanumens. IIOCHUTbHBINA OTBEYaAET 3a y/a-
JIeHHe XPaHUTEJIs, OZHAKO He pacojaraeT nHGOopMaIueil o ToM, Kakoil 00b-
eM uHGOPMAIUU O COCTOSTHUK CKPHIT B HeM. CiiefloBatesibHO, HeTpeOOBa-
TeJTBHBIN K PpecypcaM TOCBLIbHBIN MOKET PACcX00BaTh 04YEeHh MHOTO MaMSATH
pu paboTe ¢ XpaHUTEJIEM.

M Peanusauus

HpI/I pPaCCMOTPEHUN MTATTEPHA XpPaHUTENb CJIEAYET 06paTI/ITI) BHHMMaHIE Ha CJie-
AYyIOoHine aCIieKTbI:

Aa3vik0sast noddepicka. Y XpaHuTteseil ecTb jBa unrtepdeiica: «ImUPOKUii»
JUIST XO35I€B U <y3KUil» JIJIS1 BCEX OCTATIbHBIX 00BEKTOB. B nzeasne si3bik pe-
AJM3AIUH JI0JKEH HOJJIEPKUBATD JIBA YPOBHSI CTATUUYECKOTO KOHTPOJIS 10~
cryna. B C++ 3T0 BO3MOXKHO, eciiit OOBSIBUTD XO35MHA [PYTOM XPAHUTEJIST
U C/leJIaTh 3aKPBITBIM <«IMUPOKUil» uHTepdelic mociaearero (¢ MOMOIIBIO
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KJTI0UeBOTO cJIoBa private). OTKpBITBIM (public) OocTaeTCs TOMBKO «y3KUIT»
untepdetic. [Ipumep:

class State;

class Originator {

public:
Memento* CreateMemento();
void SetMemento(const Memento*);
/] ...

private:
State* _state;
// BHYTpeHHUEe CTpYKTYpbl LaHHbIX
/] ...

s

class Memento {
public:
// Y3KuUih OTKpbITHIA UHTepdpeinc
virtual ~Memento();
private:
// 3aKkpblTble 4YfieHbl, JOCTYMHble TONbKO X03AWHY Originator
friend class Originator;
Memento();

void SetState(State*);
State* GetState();
/] ...
private:
State* _state;
/] ...
s

COXpAHEHUE UHKPEMEHMHOLY usmenenuil. Ecim XPpaHUTEJIN CO3Jal0TCA 1 BO3-
BpalllalOTCA CBOEMY XO3AWHY B HpeﬂCKaSyeMOﬁ mocJjie10BaTeJIbHOCTHU, TO
XpaHuUTenb MOKET COXPAHUTD JIMIIb UHKPEMEHMHbLE USMEHEHUSA BO BHYTPEH-
HEeM COCTOAHNU XO3dM1Ha.

Hampumep, ronyckaronyie oTMEHY KOMaH/IbI B CITFICKE HCTOPUH MOTYT IT0JIb30-
BAaTbCSI XPAHUTEJISIMU JIJTsT BOCCTAHOBJICHUS IEPBOHAYATBHOTO COCTOSTHUS (CM.
orucanue narrepHa komanga (275)). Crimcox uctopuu rmpeiHazHadeH ToJIbKO
JJIs1 OTMEHDBI M IIOBTOPAa KOMaH/I. ITO 03HAYa€T, 4YTO XPAHUTEJIN MOTYT pa6OTaTb
JIVITITb C U3MEHEHUSIMU, C/IeJIAHHBIMU KOMAH/IOH, @ He C TIOJIHBIM COCTOSTHUEM
o6bekTa. B mprmepe n3 pasuerna « MoTtuanusi»> 00beKT, OTMEHSIIONIIIT OTpa-
HUYE€HUA, MOKET XPaHUTH TOJIbKO TaKnM€ BHYTPEHHNE CTPYKTYPbI, KOTOPbIE
N3MEHAIOTCA C HEJIbIO COXPAHUTD JIMHUIO, COE/IMHAIONLYIO ITPAMOYTOJ/JIbHUKH,
a He abCOJIIOTHBIE TTO3UIIH BCEX OOBEKTOB.
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MNpumep kopa

[TpuBenennbiii mpuMep Koja Ha si3bike C++ WILTIOCTPUPYET PACCMOTPEHHBIN
BbIIIIe TTPUMeEP Kjacca ConstraintSolver i pa3peliieHusd orpaHudeHuii. Ml
HCII0JIb3yeM 0OBeKTh MoveCommand (cM. maTTepH komanaa (275)) [ BBITOJI-
HEHUsI ¥ OTMEHBI TlepeHoca Tpahudeckoro 0ObeKTa U3 OJHOTO MECTa B JPYTOeE.
I'pacdhryeckuii peakTop BHI3BIBAET OlEpaInio Execute 00beKTa-KOMAH/IBI, 4UTOOBI
nepeMecTuTh 00BbEKT, U KOMaH/y Unexecute, 4TOOBI OTMEHUTH HIEpeMeleH1e.
B xomamnze xpanaTcs KOOPAWHATEI MecTa HAa3HAUEHU S, BEIUUNHA CMETIeHUT
U 9K3eMILIAP Kiacca ConstraintSolverMemento — XpaHuTeJisd, COAEPIKAIIErO
cocrosinre oObekTa ConstraintSolver:

class Graphic;
// Bas3oBblii Knacc rpapuyeckux o6bLEKTOB

class MoveCommand {
public:
MoveCommand (Graphic* target, const Point& delta);
void Execute();
void Unexecute();
private:
ConstraintSolverMemento* _state;
Point _delta;
Graphic* _target;
¥

OrpaHndeHus CBA3aHHOCTU yCTAHABIMBAIOTCS KaaccoM ConstraintSolver.
Ero ocHoBHas gyHKIu Solve obpabaTbiBaeT OTpaHUYEHUS, perucrpupye-
Mble orepaiveid AddConstraint. /g moanep:kku OTMEHBI JIEHCTBUI COCTO-
anne oObeKTa ConstraintSolver MOKHO COXPaHUTh B 9K3EMILIIAPE KJyacca
ConstraintSolverMemento ¢ MOMOIIBIO oniepainuu CreateMemento. B IIpeabIy-
11[ee COCTOAHUEe 00BbeKT ConstraintSolver BO3BpalllaeTcs BbI30OBOM SetMemento.
ConstraintSolver sIBJIsI€TCSI IPUMEPOM HaTTepHa ogmHouka (157):

class ConstraintSolver {
public:
static ConstraintSolver* Instance();

void Solve();
void AddConstraint(
Graphic* startConnection, Graphic* endConnection
)s
void RemoveConstraint(
Graphic* startConnection, Graphic* endConnection

)

ConstraintSolverMemento* CreateMemento();
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void SetMemento(ConstraintSolverMemento*);
private:

// HeTpuBManbHoe cOCTOAHME W onepauuu

// BNA NOAAEpPKKU CEMaHTUKU CBA3AHHOCTMU

s
class ConstraintSolverMemento {
public:
virtual ~ConstraintSolverMemento();
private:
friend class ConstraintSolver;
ConstraintSolverMemento();
// 3akpblToe cocTosHue Solver
s

C Taknmu mHTEpdeticaM MOKHO peasn3oBaTh HyHKITNN Execute 1 Unexecute
B KJ1acce MoveCommand cJietyionM 00pasom:

void MoveCommand::Execute () {
ConstraintSolver* solver = ConstraintSolver::Instance();
_state = solver->CreateMemento();
// Co3paHne XxpaHuTena
_target->Move(_delta);
solver->Solve();

void MoveCommand: :Unexecute () {
ConstraintSolver* solver = ConstraintSolver::Instance();
_target->Move(-_delta);
solver->SetMemento(_state);
// BocCCTaHOBNEHUE COCTOSHUA
solver->Solve();

Execute 3ampanrmBaeT XpanuTess ConstraintSolverMemento mepe HAYAIOM
nepemerierus rpadguyeckoro oobekTa. Unexecute Bo3BpalaeT 00beKT Ha IPesk-
Hee MeCTO, BOCCTaHABJIMBAET COCTOsIHNE Solver ¥ oOpamaercst K mocaeHeMY
C TIeJThIO OTMEHUTD OTPAHUIEHUS.

M3BecTHble NpYMeHeHnA

ITpeabiaymuii mpuMep OCHOBaH Ha MOJIEpPsKKe CBsi3aHHOCTH B Kapkace Unidraw
¢ TOMOMIBIO Kacca CSolver [VLIO].

B kosteknusx sisbika Dylan [ App92] aist wrepaiiuu iperycMoTper narepdeiic,
HATIOMUHAIONIWI TTaTTePH XpaHuTenb. [[Jis1 STUX KOJIEKITU CYIIeCTBYET MOHSITHE
COCTOSTHUS OOBEKTA, KOTOPOE SIBJISIECTCSI XPAHUTEJIEM, TIPEICTABJISIONINM COCTOSI-
Hue urepary. [IpegcraBienue TeKyero COCTOSHNS KasKIOH KOJITTIEKITMA MOXKET
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OBITB JTIOOBIM, HO OHO TIOJTHOCTBIO CKPHITO OT KJIMEHTOB. PellieHue, ncroib3yeMoe
B si3bike Dylan, MmoskHO HamcaTsh Ha C++ cieayonmm o6pa3om:

template <class Item>
class Collection {
public:

Collection();

IterationState* CreateInitialState();

void Next(IterationState*);

bool IsDone(const IterationState*) const;

Item CurrentItem(const IterationState*) const;
IterationState* Copy(const IterationState*) const;

void Append(const Item&);
void Remove(const Item&);
/] ...

¥

Omneparus CreateInitialState Bo3BpalaeT HHUIUATU3UPOBAHHBIN 00HEKT
IterationState g xostekiuu. Otepaius Next MEPEXoIUT K CJAEIYIONIEMY
00bEKTY B MOPsAKE UTepalny, (aKTHIECKH OHA YBEJUYMBAECT HA eJUHUILY
nngekc utepaiun. Onepains IsDone BO3BpaIaeT true, €CIM B pe3yabTaTe BbI-
TOTHEH ST Next MBI OKa3aJIUCh 3a TIOCJETHIM 3JIeMeHTOM KoJuteKiu. Omeparis
CurrentItem pa3bIMEHOBBIBAET OOBEKT COCTOSIHUSI M BO3BPAIIAET TOT HJIEMEHT
KOJIJIEKITU I, HA KOTOPbIN OH CCBLITaeTCs1. Copy BO3BpaIaeT KOIUIO JaHHOTO 00b-
€KTa COCTOSTHYSL. ITO IMEET CMBICJI, KOT/Ia HEOOXOIIMO OCTABUTD 3aKJTaJIKy B He-
KOTOPOM MeCTe, TPOUIEHHOM BO BpeMs UTePaIiii.

Jlns 3saganmoro kinacca ItemType 0OXO0J KOJJIEKIINH, COCTABICHHON N3 €ro K-
3€MHJIHpOB, MOJKET BBIIIOJIHATbHCSA TaK1I

class ItemType {

public:
void Process();
/] ...

¥

Collection<ItemType*> aCollection;
IterationState* state;

state = aCollection.CreateInitialState();

1 OTMmernM, 4TO B HAIIIEM IPUMEpPe OOBEKT COCTOSHYS YAAISAETCS 110 3aBEPIIEHIN UTEPALIUHL.
Ho omneparop delete we Gyner Bbi3BaH, eciiu ProcessItem BO30YAUT UCKIIOUEHUE, IOITOMY
B IIAMATH OCTAeTCsA Mycop. ITo mpobsema B s3bike C++, Ho e B Dylan, rie ectb cO0pIink
Mycopa. Perenne mpobseMbr o6cyskaaercs Ha c. 258.



NattepH Observer (Habnopgatens) 339

while (!aCollection.IsDone(state)) {
aCollection.CurrentItem(state)->Process();
aCollection.Next(state);

}
delete state;

Y unaTepdeiica nTepauu, OCHOBAHHOTO Ha TTATTEPHE XPaHUTENb, €CTh /IBa TIpe-
UMYIIEeCTBA:

B ¢ OJHOIT KOJUIEKIIHEH MOXKeT OBbITh CBSI3aHO HECKOJIBKO AKTHBHBIX COCTOSTHUI
(kak u B caydae ¢ martepaoM utepatop (302));

B [0/IepyKKA UTepalnu He TpeOyeT HapyIIeHUsT HHKATICYISIUN KOJUTEKITNH.
XpaHuTesb UHTEPIPETUPYETCS TOIBKO CaMOil KOJIEKIIneit, GoJIblie HUKTO
K HEMY OCTyTa He uMeeT. [Ipu Apyrux moaxoaax mpuxoauTcs HapyInaTh NH-
KaIlCyJISIII0, OOBSIBIISISI KIACCHI UTEPATOPOB JAPY3bsIMU KJIACCOB KOJIIEKITUI
(cMm. onmcanue marrepua utepatop (302)). B cayuae ¢ xpanurtenem cuty-
arus TPOTUBOTIOJIOKHAS: KIacC KOJIeKInnu Collection sABJSETCS APYyTOM
KkiTacca IteratorState.

B 6u6smorexe QOCA 1715t pasperienust OrpaHudeHu i B XPAHUTETISIX COEPIKUTCST
I/IHq)OpMaL[I/IH 06 nsMenennsax. Kimenr Moxer TIOJIy4UThb XpPaHUTEJIb, XapaKTe-
PUBYIOIIHIT TEKyIIlee pellieHne CHCTeMbl OTpaHnYeHmil. B Xxpanurese HaxoasaTcst
TOJIBKO T€ TIEPEMEHHbIE OTPAHITYEHUH, KOTOPbIE OBLIH TPE0OPA30BAHDI CO BPEMEHH
nocJiesiHero pemrernst. OObIYHO IPH KaKIOM HOBOM PeIlleHNN U3MEeHSIeTCSI JIUIITb
HeOOIIBINoE OJMHOKECTBO MepeMeHHbIX Solver. Ho aToT0 octatoyno, 4to6b!
BEPHYTbH Solver K MPeIbIIYIIEeMY PEIeHuIo; IJIsl OTKAaTa K GoJiee pAHHIM periie-
HUAM HBO6XOZII/IMO HMMETD BCE ITPOMEIKYTOIHDIE XPAHUTEJIN. HOSTOMy repeziaBaTb
XPaHUTEJIM B TPOM3BOJIbHOM Topsiike Hesb3st; QOCA ucnosb3yer MeXxaHU3M
Be/IeHNS NCTOPUU JIJI BO3BPATa K IIPEXKHUM PEIIeHUsM.

PoactBeHHble maTTepHbl

KomaHga (275): KomaHapbl TOMeTIaoT HH(GOPMAITHIO O COCTOSTHUH, HEOOXOUMYTO
JIIST OTMEHBI BBITIOJTHEHHBIX I€UCTBUM, B XPaHUTENN.

Wtepatop (302): xpaHuTenn MOTYT UCIIOIB30BATHCS [IJI BBITTOJTHEHUS UTEPAIIii,
Kak OBLITIO TIOKA3aHO BHIIITE.

[ATTEPH OBSERVER (HABIOJATEND)

HasBaHue n knaccudurkauma naTTepHa

Ha6mop,aTenb — IaTTEPH IIOBEAECHUA 00bEKTOB.
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Ha3HaueHue

OHpG[[GJIHCT 3aBUCHUMOCTDb TUIlA «OJIMH KO MHOTUM» MEXKIY 00BbEKTAMU TAKUM
06p2130M, 4TO IIpU M3MEHEHUUN COCTOAHHA OJHOI'O 00BeKTa BCe 3aBUCANIINE OT
HETro OITOBENIal0TCA 00 9TOM 1 aBTOMAaTUYECKN OOHOBJISIIOTCS.

Jpyrve Ha3BaHUA

Dependents (mogunnennbie), Publish-Subscribe (n3garess — moamucamk).

MoTuBauua

OHUM M3 TUIMYHBIX TOGOUHBIX 3(h(HEKTOB pa3OUeH s CHCTEMbI Ha B3aMO-
JENCTBYIONINE KJIACCHI SIBJSIETCS HEOOXOAMMOCTD COTJIACOBAHUST COCTOSTHUS
B3aNMOCBSI3aHHBIX 00BeKTOB. OIHAKO COTJIACOBAHHOCTD HE IOJIKHA JOCTUTATHCST
3a CYET JKeCTKOM CBSIBAHHOCTHU KJIACCOB, TaK KaK ATO CHUIKAET BO3MOXKHOCTH UX
MTOBTOPHOTO MCITOJIb30BAHUSI.

Hampumep, Bo MHOTEX GUOIMOTEKAX /IS TTOCTPOEHUs rpadrudeckux nHTepdeiicoB
[0JIb30BATEJIS IPE3EHTAIIMOHHBIE aCTIeKThl MHTEpdeiica OTAEIeHbI OT JaHHBIX
npunoxkerusa [KP88, LVC89, P+88, WGMS8]. C kraccamu, OMUCHIBAIOTIUMEI
JIAHHBIE ¥ WX MTPEICTABJIEHIE, MOKHO pabOTaTh aBTOHOMHO; TIPU 9TOM OHU MOTYT
paboTaTh U COBMECTHO. DJIEKTPOHHAsE Tab/mIla U 0OBEKT-AarpaMMa He HUMEIOT
uH(bOPMAIIUH JAPYT O IPYTE, OATOMY MX MOKHO MCIIOJIH30BATH 110 OT/IETbHOCTH.
Ho 6edym onu cebs Tak, kak OyaTo 3HAIOT ApyT o apyre. Korma nosb3oBaresb
usMensieT nHhOpMaIuio B TadInile, Bce M3MEHEHMsT HEMEIJIEHHO OTPayKaioTCst
Ha [MarpaMmme, 1 HaoGopoT.

Habniopatenu
2% window 1=kl 28 window 1=kl 28 window =3
[ [ a | b ] c|
x| 60 [ 30 | 10 |
[z 80 | 10 | 10|

——» YBegomneHue 06 naMeHeHun
- — - 3anpochbl, Mognbmrkaunmn

Cyb6bekT

[Ipu TakOM MOBEICHUH MOAPA3YMEBAETCsI, YTO U AJEKTPOHHAsT TabJInIa, U [ua-
rpaMMa 3aBHUCST OT JaHHBIX 0OBEKTA U MOATOMY JIOJKHBI YBEIOMJISITBCS O JIHO-
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ObIX U3MEHEHUSIX B €r0 COCTOSTHUY. V1 HeT HUKAKUX TIPUYNH, OTPAHUYNBAIOTIIX
KOJINYECTBO 3aBUCUMBIX OOBEKTOB; /i1 PAOOTHI ¢ OJHUMHU ¥ TEMU K€ TaHHBIMU
MOKET CYIIECTBOBATD JIDOOE YHCJIO MOJB30BATENbCKUX HHTEP(HENCOB.

[TaTTepH HabnopaTenb OMMCHIBAET, KAK YCTAHABJIMBAIOTCS TaKue OTHOIICHUS.
KioueBbiMi 00bEKTaMIl B HEM SIBJISTIOTCST CyGbeKT 1 Habnogatenb. Y cyObekTa
MOKeT ObITh CKOJIBKO YTOJHO 3aBUCUMBIX OT Hero nabiionaresneii. Bee ma-
GJTIO/IaTeN I YBEIOMIISIIOTCST 00 M3BMEHEHUSIX B COCTOSTHUU cyObekTa. [Tomyuns
yBeloMJIeH e, HabJII0IaTe b OpalinBaeT CyObeKTa, YTOObl CHHXPOHU3UPOBATH
C HIM CBOE COCTOSTHNE.

Taxoro posia B3auMo/ieficTBHE YacTO HAa3bIBAETCS OTHOIIIEHUEM U3LaTesib — NOAMNmMC-
uvk. CyObeKT U3/1aeT W MyOJIUKYET YBEIOMJIEH S 1 PACCBLIAET WX, [aKe He NMesT
uHGOPMAIUK 0 TOM, KaKie 0OBEKThI SBJSIOTCS moAnucyrnkaMu. Ha mosyuernne
YBEIOMJIEHIH MOKET MOITUCATHCST HEOTPAHUYEHHOE KOJIMYEeCTBO HaOTIo/1aTeIell.

B NpumeHUmoCTb
OcHoBHBIE YCJIOBHS /11T IPUMEHEHMs ITaTTepHa HabnoaaTens:

By abCTPaKIMH eCTh [[BA ACTIEKTA, OJWH U3 KOTOPBIX 3aBUCHT OT Apyroro. M-
KAIICYJISIIIUH 9TUX ACTIEKTOB B Pa3Hble 0OBEKTHI MO3BOJISIIOT U3MEHSITD U T10-
BTOPHO HMCIIOJIb30BATh X HE3aBUCHMO;

B npu MoaubUKaIUU OHOTO 0OBeKTa TpeOyeTcss MI3MEHUTD JIPYTHE, U BbI He
3HaeTe, CKOJIbKO MMEHHO OOBEKTOB HYKHO U3MEHUTD;

B ouH 0OBEKT JOJIKEH OIOBENIATh APYTHX, He JeJIast IIPEANOI0KeHNI 00 yBe-
JIOMJISIEMBIX 00beKTax. J[pyruMu ciroBamMu, 0ObEKThI He JTOJIKHbBI ObITh TECHO
CBSI3aHBI MEXKLY COOOI.

B CrpykTypa

Subject observers = -| Observer
Attach(Observer) Update()
Detach(Observer) [lnsi BCex HaGnoparenei o {v
Notify() 0- - - -|-+1"" 5 _sUpdate()
}
ConcreteObserver
subject

ConcreteSubject | ! Update() o--=-4-n

1
GetState() o~ - - + - 1 return subjectStatek' observerState 1
SetState() :
subjectState observerState = N~

subject—>GetState()
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B YyacTHUKK
m Subject — cybbekr:

* pacnoJiaraet WHMopMalmeii o cBoMX HabJoaTe sIX. 3a CyOBEKTOM MOKET
«CJIE[ITD» JII000€ YHCIIO HabJIoIaTeel;

* TpexpocraBisieT MHTepGENC I TPUCOeAUNHEHUS U OTAeIeHs HabJIro/a-
TeJIelt;

m Observer — HabnogaTens:

¢ OIIpeaesdaer HHTep(beﬁC 0OHOBJIEHNS JJIA O6'beKTOB, KOTOPbIE MOJIZKHBI
YBEAOMJIATDHCA 06 M3MeHeHnn cy613eKTa;

m ConcreteSubject — KOHKpeTHbIN Cy6beKT:

* COXpaHseT COCTOSNUE, MTPEACTABJISIONIee UHTEPEC AT KOHKPETHOTO Ha-
6momarens ConcreteObserver,

* TOCBLIAET MHGOPMAIUIO CBOMM HAGJIIOAATEISIM, KOTIa IPOUCXOUT U3-
MeHeHne;

m ConcreteObserver — KOHKpeTHbIl HabnaaTenb:
* XpaHWT CCBLUIKY Ha 0OBEKT KJacca ConcreteSubject;

* CcoXpaHseT JaHHbIe, KOTOPbIE JOJKHbBI OBITh COTJIACOBAHBI C JAHHBIMU
cyObeKTa,;

* peanusyer uHTepdeiic 0OHOBJIEHUS, ONIPeIeIEHHbIN B Kiacce Observer,
9TOOBI MOJIEPKUBATH COTJIACOBAHHOCTD € CyOHEKTOM.

B OtHolweHuA

B 00bekT ConcreteSubject yBegomiisger cBoux Habjogaresneil o J000M 13-
MEHEHHMH, KOTOPOe MOIJIO Obl IIPUBECTU K PACCOIIACOBAHHOCTU COCTOSTHUIN
HabJTo1aTesist U CyObeKTa;

B [0ocJie TIOJTyYeHusl OT KOHKPETHOTO CyObeKTa yBeoMIeHsl 00 U3MeHeHnn
00beKT ConcreteObserver MOKET 3alPOCUTD y CyObEKTa JOMOJHUTETBHYO
uH(HOPMAIINIO, KOTOPYIO NCIIOTIB3YET JJIST TOTO, YTOOBI OKA3AThCSI B COCTOSI-
HIH, COTJTACOBAHHOM C COCTOSTHUEM CYyOBEKTA.

Ha cxeme B3aMOEHCTBUIT OKa3aHbl OTHOIIEHUA MEKLY CyOBEKTOM 1 IBYMSI
HabGJIIOIATeISIMU.
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aConcreteSubject aConcreteObserver anotherConcreteObserver
J‘ B SetState() J‘
Notify() | |
Update() M
GetState()
Update() T r
A GetState()
T

B Pe3ynbratbl

[TaTTepH Habnogatenb MO3BOJISET U3MEHATH CyObeKThI 1 HabJIr0aTeIn Hesa-
BucuMO Apyr ot apyra. CyObeKThl pa3peraercsi TOBTOPHO UCIIOIb30BaTh (€3
yuacTtust HabJroaresei, 1 Hao6OPOT. ITO AAET BOSMOKHOCTD H00ABJISITH HOBBIX
Habmonareneit 6e3 MoguduKauu cyObeKTa UIn APYruX HabogaTeneii.

OcHoBHbIE JOCTOMHCTBA 1M HEJOCTATKU IIaTTEpHa Ha6mo,u,aTenb:

B abcmpaxmunas ceszannocmo cybsexma u nabaooamens. CyGbekT MMeeT UH-
(bOPMAIIUIO JIMIITH O TOM, YTO Y HErO eCTh Psiji HabJIoaTe e, Kak bl 13 KO-
TOPBIX TOYUHSIETCSI TIPOCTOMY HHTEp(deiicy abCcTpakTHOTO Kiiacca Observer.,
Cy6beKTy HEM3BECTHBI KOHKPETHBIE KJIacchl HabmoaaTeseil. Takum o6pasom,
CBSI3U MEKY CyObeKTaMU U HAOMIOMATEISIMU HOCSIT aOCTPAKTHBIN XapaKTep
" CBEAE€HbI K MUHUMYMY.

[TockosbKy Cy6bekT 1 Habnoaatenb He SIBJSIOTCS] TECHO CBSI3AHHBIMU, OHU
MOTYT HAXOAUTHCS HA Pa3HBIX YPOBHsIX abcTpakimu cucteMbl. CyOobekT 6o-
Jiee HU3KOTO YPOBHSI MOKET YBEIOMJIATh HAOJM0aTe e, HaXOAAIIUXCS Ha
BEPXHUX YPOBHsIX, HE HAPYIIIasi nepapxuu cucteMbl. Eciiu Obl cy6bekT 1 Ha-
6urio/1aTesTh PEICTABIISLIN OO0 eINHOE TEJI0E, TO TTOMYYAIONHNAC 00bEKT
60 Tepecekast Obl TPaHUIIbl YPOBHEN (Hapylast IPUHIMI uX (opMUPOBa-
Hust), MO0 I0JKEH ObLT HAXOAUTHCS Ha KAKOM-TO OJTHOM YPOBHE (Hapyias
abCTPaKINIO YPOBHS );

B n000epicka wupoKoseuamenvivlx KOMMynukayuil. B otamdne ot 06bIYHOTO
3a1poca, IS yBeJOMJIEHH s, OChLIaeMOro CyOBheKTOM, He HyKHO 3a1aBaTh
OIIpeNeJIEHHOTO ToJIydaTeid. yBeI[OMJIeHI/Ie ABTOMATUYECKU ITOCTYIAET BCEM
HOANUCABIIMMCS Ha Hero o0bektam. CyObeKTa He HHTEPECYET, CKOJIBKO Cy-
I[ECTBYET TAKUX OOBEKTOB; OT HEro TPeOYeTCsl BCETo JIUIb YBEJOMUTh CBO-
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ux Habmogaresneil. TakuM 06pa3zoM, Mbl MOKEM B JI060€ BpeMs J0OABIATH
u ynansarth Habsogatesneit. Habmomare b cam pernaet, 06paboTaTh MOTyYeH-
HOE YBEeJJOMJIEHNE UJIM UTHOPUPOBATH €T0;

B neoncudanivie ob6nosnenus. ITockoIbKy HaOIOAATEN HE PacloaraloT nH-
dbopmarmeii Apyr o APyre, UM HEM3BECTHO M O TOM, BO YTO OOXOIMTCS U3Me-
HeHue cyObekTa. be3obuaHas Ha 1epBblii B3I onepanus Hajl cyObheKToM
MOJKET BbI3BAaTbh 1eJIblii psiZi OOHOBAEHNUN HabJofaTeseil 1 3aBUCIIIUX OT
HUX 06BeKTOB. Bosee TOro, HeUYeTKO OIpeIeeHHbIE WM IIJI0X0 MOIAEPKHU-
BaeMble KPUTEPUHN 3aBUCUMOCTH MOTYT CTaTh HPUYUHON HEIPEABUIEHHBIX
0OHOBJICHUI, OTCAEANUTD KOTOPBIE OUEHD CIOKHO.

[Ipo6ema ycyTyOIIsieTcs elne U TeM, 94TO TIPOCTON MTPOTOKOJ OOHOBJICHUS He
COMIEPKUT HIUKAKUX CBEJIEHUIT O TOM, UTO UMEHHO M3BMEHUIIOCH B CyObeKTe. be3
JIOTIOJTHUTEIBHOTO TIPOTOKOJIA, KOTOPBIH MTO3BOJISIET MTOJIYIUTHh MH(HOPMAIIHIIO
00 u3aMeHeHus1x, HabmoaaTenn OyAyT BBIHYKAEHbI IPOIETIATh CIOKHYIO pa-
60Ty [I7ist KOCBEHHOTO TTOJIYYeHUsT TAKO MHMOPMATTHH.

M Peanusauus

B aToM paszese 06¢yKIAI0TCS BOIPOCHI, OTHOCAIINECS K Pean3aiiii MeXaHu3Ma
3aBUCUMOCTEN:

B csszvisanue cyodoekmos ¢ HabIOOamensmu. ITUM TMPOCTEUITUM CITOCOOOM
CyOBEKT MOKET OTCJIEKMBATH BCEX HAOTIOIATENEH, KOTOPBIM OH JIOJIKEH T10-
CHLIATh YBEIOMJIEHUST — TO €CTh XPAaHWUTh Ha HUX siBHbIE cChUIKU. OIHAKO
1pu GOJIBIIOM YHCIIe CYOBEKTOB TIPU HECKOJIBKUX HAOIIOIATENISIX 9TO MOJKET
[PUBECTH K CJAMIIKOM BBICOKUM 3aTpaTaM. OMH U3 BO3MOKHBIX KOMIIPO-
MUCCOB — HKOHOMUSI TIAMSITH 32 CYET BPEMEHH C MCIIOJIb30BAHUEM aCCOIUa-
TUBHOTO MaccuBa (HAIPUMEp, XeII-Ta0JIuIlbl) ISl XPAaHEHUsT OTOOPaKEHUSsT
MesKy cyObekTamMu 1 HabmogaTe M. Torna cyObekT, y KOTOPOTro HEeT Ha-
6uroftatesieit, He OyzeT 3psi pacxoaoBaTh MamsaTh. C APYroil CTOPOHBI, Mpu
TAKOM IO/IXO/I€ YBETMIUBAETCST BPEMsI TIOKMCKA HabIio[areselt;

B nabmoodenue 6oaee uem 3a 00HuM cybvexmom. VIHorma HabIOgATEH MOKET
3aBHCeTh OoJiee 4eM OT 0IHOTO cyObekTa. Hanpumep, y aJ1eKTpoHHO# Tabiu-
11 ObIBaeT GoJiee OIHOTO MCTOYHUKA [TaHHBIX. B Takux ciydasx HeoOXo/u-
MO pacmupuTh uaTepdeiic Update, 4ToObI HAOIOAATENb MOT Y3HATH, KAKOI
cyObekt mpuciaan ysegomienue. CyObeKT MOKET MPOCTO mepenath cedst
B mapameTpe orepain Update, TeM caMbiM cOOO0IIast HAOMIOAATENIO, YTO
UMEHHO HY/KHO 00CJIe/I0BaTD;

B xmo unuyuupyem oonosrenue? Jlns COXpaHEHHs COTJIACOBAHHOCTH CyOb-
€KT U ero HabGJII0IaTe N TI0JIATaloTCsT Ha MeXaHu3M yBegoMieHwit. Ho kakoii
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UMEHHO 00bEKT BBI3BIBAET OIepaliio Notify i HHUIMUPOBAHUS OOHOBIE-
Hust? Bo3aMOKHBI 1Ba BapraHTa:

* oleparnuu Kjiacca Subject, MI3MEHUBIIE COCTOSTHUE, BBI3bIBAIOT Notify
JUIST yBEOMJIEHUsT 06 9TOM M3MeHeHUH. [IpenMyIecTBo Takoro moIxo-
JIa B TOM, 4TO KJMEHTaM He HaJ0 IOMHUTh O HEOOXOAMMOCTH BbI3bIBATH
omneparuio Notify cybbexra. HemoctaTok ke 3aKkji0o4aercst B TOM, 4TO
[IPY BBIIOJTHEHUH KaxK[0N 13 HECKOJIbKUX MOC/Ie0BATEIbHbIX ONepaliii
OYLyT IIPOBOANUTHCSI OOHOBJIEHVS, YTO MOKET IPUBECTH K Hea(hHEKTUBHOI
pabore mporpaMmai;

* OTBETCTBEHHOCTbH 32 CBOEBPEMEHHDBIN BbI30B Notify Bodjiaraercd Ha KIMEH-
ta. [IpenMyIecTBO: KIMEHT MOKET OTJIOKUTh MHUIIMUPOBaHe 0OHOBIIE-
HUS JI0 3aBepIIeHUs CePUU N3MEHEHU, UCKIIIOYNB TeM CaMbIM HEHYKHbIE
MpOMeKyTOUHbIe 0OHOBIeHUs. HeocTaToK: y KIMEHTOB TOSIBJISIETCSI
JOTIOJTHUTENIbHAST 0OSI3aHHOCTD. JTO YBEJIMYMBAECT BEPOSITHOCTD OIMUOOK,
MOCKOJIBKY KJIHUEHT MOJKET 3a0bITh BbI3BaTh Notify;

B gucsuue CCLIKU Ha Yoanrennvix cybvekmos. Y nanenne cyObekTa He JT0JIKHO
HIPUBOAUTD K TIOSIBJIEHIIO BUCSIYUX CCBIIOK y Habmogareseii. M36exars aTo-
TO MOJKHO, HAITPUMED, TIOPYIUB CYOBEKTY YBEIOMJISTH BCEX CBOMX HAOJIIO/a-
TeJiel O CBOEM yaleHUH, 9TOOBI OHM MOTJIN YHHYTOKHUTH XPaHUMBbIe y ce0st
cebiku. B ob1em corydae mpocToe yaanenue HaOJIoaTeNell He TOITCsI, TaK
KaK Ha HUX MOTYT CCBLIATHCS IPyTie OObEKTHI, 1 MO/ UX HAOIIOeHueM MO-
TyT HAXOAUTHCS IPYTHe CyOBEKTHI;

B zapanmuu uerocmHoCmu cocmosnus cybvexma neped omnpasKol yeedom-
nenus. Baxuo ObITh yBEPEHHBIM, YTO II€Pe/l BHI30BOM onepaiuu Notify co-
crosinre CyOGbeKTa HEIPOTUBOPEYMBO, IIOCKOJIbKY B Ipolecce 0OHOBICHUS
COOCTBEHHOTO COCTOSTHUS HaOsogaTe i OyAyT ONpaIluBaTh COCTOSIHME
cyObeKTa.

[TpaBujio HEMPOTUBOPEUUBOCTH JIETKO CIYYAITHO HAPYIITUTD, €CJIN OMEPATTIH
OJTHOTO M3 TIOJIKJIACCOB KJacca Subject BBI3BIBAIOT YHACTEOBAHHBIE OTlEePa-
. Hampumep, B caremytotiem parmMenTe yBe10MIIeHNE OTIPABJISETCS, KOTIa
cocTosiHue cyObheKTa IPOTUBOPEYNBO:

void MySubject::Operation (int newValue) {
BaseClassSubject: :Operation(newValue);
// OTnpaBuTb yBenoMeHue

_myInstVar += newValue;
// O6HOBUTbL cocTosHMe nopknacca (caAvwKom nosgHo!)
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ITOM JIOBYIIKH MOKHO U30€KaTh, OTIIPABJISIS YBEIOMJICHUSI M3 MTaOJOHHBIX
MeTO/[0B (CM. ONMKcaHue TmaTTepHa wabnoHHbin metog (373)) abeTpakTHO-
ro KJacca Subject. OnpenenTe TPUMUTUBHYIO OTIEPAINIO, 3aMEIIAeMYT0
B HOZIKJIaccax, ¥ o6patuTech K Notify, MCIOJIb3Ysl TOCAEIHION Olepainio
B mabJOHHOM MeToj/ie. B TakoM cirydae cyiiecTByeT rapaHTusi, 9TO CO-
cTOsTHIE 0ObeKTa HEITPOTUBOPEYNBO, €CJU OTlepalliii Subject 3aMeIeHbl
B TIOJIKJIACCAX:

void Text::Cut (TextRange r) {
ReplaceRange(r); // MNepeonpepenseTca B noaknaccax
Notify();

Kcratn, Bcerna xxemateapHo (hpukcpoBaTh, KaKue omepainn Kiaacca Subject
MHUIUUPYIOT OOHOBJIEHUST,

B npedomepauenue 3a6UCUMOCINU NPOMOKOLA 00H08AeHUs om Habiodame-
A5 MOJIEJIN BBITATUBAHUA W ITPOTAJKUBAHUA. B peajin3anugax marrepHa
Habmoaatenb CyOBEKT MOBOJIBHO YacTO TPAHCIMPYET BCEM MOAMUCYUKAM
MOTIOTHUTENBHYIO WH(pOPMAIIUIO 0 XapakTepe n3MeHennsa. OHa mepenaer-
¢ B BUJIe apryMeHTa onepaiuu Update, 1 0ObeM ee MEHSIETCS B ITMPOKUX
JMAa30Hax.

Ha ozHOM moJiioce HaxoAMTCs Tak HasbiBaeMast Modenn npomankusanus (push
model), korza cyObeKT ochLIaeT HAOII0IATEeNSIM IeTATBHY 0 HH(MOPMAIIHIO
00 M3MeHeHNN He3aBUCHMO OT TOTO0, Hy KHO Jii uM 9T0. Ha 1pyrom — modenn
evimsizusanust (pull model), Korma cyObeKT He TTOCHLIAET HUYET0, KPOME M¥-
HUMaJIbHOTO YBEIOMIECHNS, a HaOII04aTe /N 3alPalliBaOT AeTajIli T03/IHEe.

Mozeb BBITATUBAHKS [TOYEPKUBAET HEMH(MOPMUPOBAHHOCTD CYyOHEKTA O CBO-
UX HabJIIOATEIISIX, & B MOJIEJIM IPOTAJIKMBAHKS [IPEAIIONATAETCSI, 4TO CYOBEKT
BJIaJIeeT OTpeieieHHON nHMopMaliieii o motpedbHOCTsIX HaboaTeeil. B ciy-
Yyae MPUMEHEHUST MOJIETN TTPOTATKUBAHUS CTETIeHb TIOBTOPHOTO UX UCITOJTH30-
BaHMST MOKET CHU3UTBCS, TaK KaK KJIacChl Subject Je1aioT IMpenoiosKeHmst
0 Kyraccax Observer, KOTOPblE MOTYT OKa3aThCs HelpaBUIbHBIMU. C Apyroit
CTOPOHBI, MOJIE/Ib BBITATUBAHUS MOKET OKa3aThCst Hea(PeKTUBHOM, 6O Ha-
6utrotaTesisiM 6e3 TIOMOIIN CyObeKTa He0OXOMMO BBISICHSTD, YTO H3MEHUJIOCK;

B s6HO0e onpedenenue mooupukauuil, npedcmasasiouux unmepec. IHhexTuB-
HOCTh OOHOBJIEHHSI MOKHO TIOBBICUTbD, PACIIUPUB WHTEPdENC perucTpanum
cyObeKTa, TO €CTh TPEIOCTABUB BO3MOKHOCTD TIPU PETUCTPAIINK HAOJIO-
JaTesis yKa3arh, Kakie UMEHHO cOOBITHS ero nHTepecytot. Korma cobbitie
MPOKUCXOAUT, cyOBeKT MHMOPMUPYET JIUIIb TeX HabaogaTesel, KOTopbie
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MPOSIBUJIM K HeMy HHTepec. YToObI MoJIy4aTh KOHKPETHOE COObITHE, HAOJIIO-
JIaTesn MPUCOEANHSIOTCS. K CBOUM CYOBEKTaM CIIEAYIONIMM 0OPasoM:

void Subject::Attach(Observer*, Aspect& interest);

rie interest ompezesnsier npeacTassioniee HHTepec codbiTe. B MOMeHT
OTIIPABKH YBEIOMJICHUST CyOBEKT TIepelaeT CBOMM HAGIOATEISIM M3MEHB-
ITUiicS acreKT B Bue mapamerpa onepaiuu Update. Hampumep:

void Observer::Update(Subject*, Aspect& interest);

UNKANCYLAUUSL CLONCHOT CeManmuxuy obnosienus. Ecau oTHolleHus 3a-
BUCUMOCTH MEKIY CyObeKTaMu W HaOJIo[aTe/IsIMU CTAaHOBSITCSI 0COOEHHO
CJIOKHBIMH, TO MOJKET MOTPeOOBATHCS 0OBEKT, MHKATICYIUPYIOMIUN 3TH OT-
HoteHus. byzem HasbrBaTh ero ChangeManager (Menekep nsmenennii). On
JIOJIZKEH CBECTH K MUHUMYMY 00beM paboThl, HeOOXOAUMOI JIJIsI TOTO, YTOObI
HabJIoaTe/ M CMOTJIM OTPA3uTh U3MeHeHus cyObexTa. Hanpumep, ecim He-
KOTOpas onepaiis Bjieder 3a OO0 N3MEHEHHS B HECKOIbKIX HE3aBUCUMBIX
cyOBEKTAX, TO XOTEJIOCH ObI, UTOOBI HAOIIOIATEH YBEIOMIISLIIACH TIOCJIE TOTO,
Kak Oy/1yT MOIU(UIIUPOBAHBI 6¢¢ CYyOBEKTBI, 1a0bl HE CTABUTH B MU3BECTHOCTD
OJTHOTO M TOTO K€ HaOJIIoaTe st HECKOJIBKO Pas.

¥ kjacca ChangeManager ecTb Tpu 00513aHHOCTH:

*  CTPOUTBH OTOOPAKEHUE MEKILY CYOHEKTOM 1 €T0 HAOIIOIATESIMY U TIPEJIO-
CTaBJIATH WHTEPDENC IS MOIepsKAHIST 0TOOPasKEHUsI B AKTYaTbHOM
COCTOSTHUH. DTO OCBOOOKIAET CYOBEKTOB OT HEOOXOAUMOCTH XPAHUTD
CCBLIKU Ha CBOUX HabJogareseil 1 Hao0opoT;

¢ omnpenesdaTb KOHKPETHYIO CTPATETNIO O6HOBJI€HI/IH;
*  OOHOBJIATH BCEX 3aBUCUMBIX Ha6JIIOI[aTeJIeI71 110 3aIlIpocCy OT CY6'I)€KT3..

Ha caenyrormeii cxeme mpeacraBieHa mpocTtas peajnsanus laTTepHa Habnoaa-
Tenb ¢ UCIIOJIb30BAHNEM MeHe/Kepa 3MeHennii ChangeManager. Mimeercs 1Ba
CIIeIMaIM3MPOBAHHBIX MeHeKepa. SimpleChangeManager Beeria OOHOBJISET
Bcex HabJroaTesieil Kaxkaoro cyobekTa, a DAGChangeManager oOpabarbiBaeT
HalpaBJIeHHbIE allMKINnYecKre rpadbl 3aBUCUMOCTEN MekKLy CyObeKTaMu
u nx Habmonareasamu. Korga mabiogaresisb 10/KEH «[IPUCMATPUBATh> 32 He-
CKOJIbKUMHU CyObEKTaMM, IIPeAIIOYTUTEIbHEE NCIIOIb30BaTh DAGChangeManager.
B atom ciydae usmerenue cpasy AByX Win GoJiee cyObheKTOB MOKET IPUBECTH
K 130bITOUHBIM 00HOBIEHUsIM. OObekT DAGChangeManager rapaHTHPYET, 4TO
HabJToIaTesIb B JII000M CJIydae MoJIydrT TOJIBKO OIHO yBeaoMieHue. Ecim 06-
HOBJICHHUE OJIHOTO ¥ TOTO JKe HaOJII01aTeIst IOy CKAETCs HECKOIBKO Pas MOAPSI,
TO BIIOJIHE TOCTATOYHO 00BbEKTa SimpleChangeManager.
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ChangeManager — 910 npuMep narrepHa nocpeaHuk (319). B ob6miem ciayuae
€CTh TOJIbKO O/InH 00beKT ChangeManager, U3BECTHBIN BceM ydacTHUKaM. [To-
ATOMY T0Jie3eH Oy/IeT TakKe U matTepH oguHouka (157);

B xombunuposanue xaaccos Subject u Observer. B 6ubinorexax KiaccoB, KOTO-
pble HaIllMCaHbl Ha sI3bIKAX, HE MOJIEPKUBAIOIINX MHOKECTBEHHOTO HacJIe-
nosanust (Hanpumep, Ha Smalltalk), 06brYHO He onpenessIIoTCsT OTAEbHbBIE
KJacchl Subject u Observer. VIx untepdeiichl KOMOGHHUPYIOTCSI B OHOM
KJjacce. ITO MO3BOJISIET OMPEAETUTh OOBEKT, BBICTYMAIONIUN B POJU OTHO-
BpPEeMEHHO cyObeKTa U HabJoaresist, 6e3 MHOKECTBEHHOTO HACJIEI0BAHIS.
Tax, B Smalltalk nnrepdeiicor Subject 1 Observer omnpe/e/eHbl B KOPHEBOM
KJslacce Object ¥ TIOTOMY JIOCTYITHBI BOOOIIE BCEM KJIACCAM.

M MNpumep Kopa

Unrepdeiic nabmiogaresist ompesesnen B abCTPAKTHOM KJacce Observer:

class Subject;

class Observer {
public:

virtual ~ Observer();
virtual void Update(Subject* theChangedSubject) = 0;

protected:
Observer();

s
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Taxast peasariyist MoJIEPKUBAET HECKOJIBKO CyOBEKTOB JIJIsl OTHOTO HabJIro/1aTe -
s, Iepenaua cyGbekra B mapamerpe onepaiinu Update Mo3BoJIsieT HaG IO 1aTe o
OIIPEIEIATD, KAKOii 13 HAGJII0aeMbIX UM CyObEKTOB M3MEHMUJICSL.

AnanornunbiM 06pa3zoM B abCTPaKTHOM KJacce Subject onpesesier untepdeiic
cyObeKTa:

class Subject {
public:
virtual ~Subject();
virtual void Attach(Observer*);
virtual void Detach(Observer*);
virtual void Notify();
protected:
Subject();
private:
List<Observer*> *_observers;
s
void Subject::Attach (Observer* o) {
_observers->Append(0);

void Subject::Detach (Observer* o) {
_observers->Remove(0);

void Subject::Notify () {
ListIterator<Observer*> i(_observers);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Update(this);

ClockTimer — 9TO KOHKPETHBIN CyOBEKT, KOTOPBIN CJEANUT 32 BpeMeHeM cyTok. OH
oroBeInaer HabJroiaTeseil kaskayto cekyHay. Kirace ClockTimer peoctaBiisieT
nnTepderic i MOTyYeHs] OT/EJIbHBIX KOMITOHEHTOB BPEMEHM: 4aca, MUHYTHI,
CEKYH/IbI U T. JI..

class ClockTimer : public Subject {
public:
ClockTimer();
virtual int GetHour();
virtual int GetMinute();
virtual int GetSecond();
void Tick();
s
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Omnepanust Tick BbI3bIBaeTCS Yepe3 OJJMHAKOBbIC MHTEPBAJIbI BHYTPEHHUM Taii-
mepoM. Tem cambiM obecriednBaeTcsl PaBUIIbHbINA oTcyeT BpeMenu. [Tpu aTom
OGHOBJIIETCS BHYTPEHHEe cOCTostHNe 00beKkTa ClockTimer 1 BbI3BIBAETCS OTle-
parust Notify st usBenenust HaboaTesei 06 M3MeHeHUH:

void ClockTimer::Tick () {
// OBHOBUTb BHYTpeHHee npeAcTaB/IeHUE BpPEMEHU
/] ...
Notify();

Tenepb MokHO ompenenTh Kaacc DigitalClock miisd BeiBoga Bpemenu. CBOIO
rpaduueckyio GpyHKIMOHAIBHOCTD OH HACJHEMyeT OT KJacca Widget, mpemo-
CTaBJIIEMOr0 OMOIMOTEKOM /IS IOCTPOEHMUSI II0JIb30BATEIbCKUX MHTEP(EICOB.
Wurepdeiic HabromaTesnst mpuMeInBaercs K naTepdeiicy DigitalClock myrem
HacJieJIoBaHMU4 OT KJiacca Observer:

class DigitalClock: public Widget, public Observer {
public:

DigitalClock(ClockTimer*);

virtual ~DigitalClock();

virtual void Update(Subject*);
// 3amewaeT onepauuiw knacca Observer

virtual void Draw();
// 3amewaeT onepauuio knacca Widget;
// onpepenaeT cnocob oTobpaxeHWs Yacos
private:
ClockTimer* _subject;

s

DigitalClock::DigitalClock (ClockTimer* s) {
_subject = s;
_subject->Attach(this);

DigitalClock:: DigitalClock () {
_subject->Detach(this);

[Ipesk/ie yeM HAYHETCST PUCOBAHUE YaCOB MOCPECTBOM orepariu Update, Gyer
IIPOBEPEHO, YTO YBEIOMJIEHHUE TIOJTy4eHO HMEHHO OT 0ObeKTa TallMepa:

void DigitalClock::Update (Subject* theChangedSubject) {
if (theChangedSubject == _subject) {
Draw();
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void DigitalClock::Draw () {
// Mony4nTb HOBble 3HavyeHuA OT cybbekTa

int hour = _subject->GetHour();
int minute = _subject->GetMinute();
// etc.

// HapucoBaTb uLudpoBbIE Hachkl

AHnasiornuHbIM 00pa3oM orpeessieTcst Kaace AnalogClock:

class AnalogClock : public Widget, public Observer {
public:

AnalogClock(ClockTimer*);

virtual void Update(Subject*);

virtual void Draw();

/] ...
s

Ciremytommii Ko co3aaer 00BEKTHI KJIACCOB Ana logClock mDigitalClock, KOTO-
pble Bcer/ia MoKa3blBAOT O/[HO U TO JK€ BPEM:I:

ClockTimer* timer = new ClockTimer;
AnalogClock* analogClock = new AnalogClock(timer);
DigitalClock* digitalClock = new DigitalClock(timer);

ITpu kax0M cpabaTbiBaHUK TaliMepa timer 06a HK3eMILISPA YaCOB OOHOBJISIOTCS
U [IePEPUCOBBIBAIOT CeOsI.

M3BECTHHerMMeHeHMﬂ

[TepBblii 1, BO3MOKHO, CaMblil KI3BECTHBIN IPUMEp TTaTTepHa HabJII0AaTe b 0sI-
BUJICSI B CXeMe «MO/IeJTb/TipeficTaBiiere,/KoaTposiep» (MVC) s3bika Smalltalk,
KOTOpast MPEICTABJIsIET COO0I KapKac /ISt TOCTPOEHUST TIOIb30BATETbCKUX HH-
tepdeiicos B cpene Smalltalk [KP88]. Kimacc Model B MVC — cyObekT, a View —
6a30BbIil Kaace aag Habmogareneil. B aspikax Smalltalk, ET++ [WGMS88]
n 6ubanorexe kiaacco THINK [Sym93b] npeasaraercs obumii Mexanusm
3aBUCUMOCTEN, B KOTOPOM MHTEPdEichl cyObeKTa U HaOI0AaTe st TIOMEIIEHbI
B KJIACC, ABJISTIOMUICS OOIIMM POMTENEM BCEX OCTATIbHBIX CHCTEMHBIX KJIACCOB.

Cpenu gpyrux GUGIMOTEK /U1 TOCTPOEHUsST HHTEPMENHCOB T0Ib30BaTE ST, B KOTO-
PBIX UCTIOJIB3yeTCs TATTEPH Habnopatenb, cTouT yroMsuyTh InterViews [ LVC89],
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Andrew Toolkit [P+88] u Unidraw [VL90]. B InterViews siBHo ompeesieHb
KJ1acchl Observer 1 Observable (s cyObekToB). B 6ubaoreke Andrew onu
Has3bIBAIOTCS npedcmasienuem (View) u o6vexmom dannvix (data object) coor-
BercTBerHO. Unidraw geimt 00beKThl rpadiecKoro pelakTopa Ha 4acTu View
(s nabaoparteseil) u Subject.

PogcTeeHHble NaTTepHbI

Mocpeatuk (319): kmacc ChangeManager IEHCTBYET Kak IIOCPETHUK MEKIY CyOb-
eKTaM¥ 1 HaOJIIOIATEeSIMI, HHKATICYIUPYST CTIOKHYIO CEMAHTUKY OOHOBJIEHSI.

OpuHouka (157): xmacc ChangeManager MOJKET BOCIOJIB30BATHCS TTATTEPHOM
OAVHOYKA, YTOOBI rapaHTHPOBATh YHUKAJIBHOCTD M TJIO0AIbHYO OCTYITHOCTH
MeHe/IKepa U3MEHEHUIA.

MATTEPH STATE (COCTOAHWE)

Ha3zBaHue n knaccudukauma nattepHa

CocTosHMe — IaTTePH IMOBEeAEHUS OOBEKTOB.

Ha3HaueHune

ITo3BomseT O6"beKTy HN3MEHATDH CBOE ITOBEAEHNE B 3aBUCUMOCTHU OT BHYTPEHHETO
cocrosiHus. 13BHe CO3a€TCAd BIIeHaT/ICHME, YTO U3MEHUMJICA KJIaCC 00BeKTa.

MoTuBauus

Paccmorpum ksace TCPConnection, Npe/CTaBIISIONINI CeTeBOE COeIMHEHNE.
OOGBEKT ITOTO KJIacca MOKET HaXOAUThCS B OJIHOM M3 HECKOJIBKMX COCTOSTHUI:
Established (ycTaHoBieHO), Listening (mpociymnBanue), Closed (3aKpbITO).
Korza o6bekT TCPConnection MmojydaeT 3arpochl OT APYyTUX 00bEKTOB, TO B 3a-
BUCUMOCTH OT TEKYIIIEIO COCTOSIHUS OH OTBevaeT Io-pasnomy. Hanpumep, orBeT
Ha 3arpoc Open (OTKPBITH ) 3aBUCUT OT TOTO, HAXOUTCS JIU COeIMHEHUE B COCTO-
sauuu Closed win Established. IIaTTepH cocTosHMe ONMKUCHIBAET, KAKUM 00Pa3oM
06beKT TCPConnection MOXKeT BeCTH ceOsl 10-Pa3HOMY, HAXO/SICh B PA3IMYHbIX
COCTOSTHUAX.

OcHoBHasl 1es 9TOTO MaTTepHa 3aK/II0YaeTcs B TOM, 4T0Obl BBECTH abCTpaKT-
HBIN KJjacc TCPState /Jid IpeiCTaBIEHUS PA3JIUIHBIX COCTOSHUHN COeTMHEHMS.
Iror Kkiaacc 0ObaBasgeT unTepdeiic, 00U A BCeX KIACCOB, ONUCHIBAIOLIIX
pasiauunble pabouyne coctoanus. B nmogkiraccax TCPState peajnsoBaHo 110-
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BesleHUe, crienn@uuHoe 1JisT KOHKpeTHOTro cocTosinug. Hanpumep, B ki1accax
TCPEstablished u TCPClosed peasin30BaHO [IOBEAEHUE, XapAKTEPHOE /11 CO-
cTogHuM Established u Closed cOOTBETCTBEHHO.

TCPConnection CS tate »| TCPState
Open() 0= = - = Open()
Close() | Close()
Acknowledge() 1 Acknowledge()
T
1
1
1
state—>Open() N | | |
TCPEstablished TCPListen TCPClosed
Open() Open() Open()
Close() Close() Close()
Acknowledge() Acknowledge() Acknowledge()

Kiracc TCPConnection xpauuTt y cebst 0GBEKT COCTOSIHUS (9K3EMILISIP HEKOTOPOTO
nojk/acca TCPState), IpeCTaBIISIONINI TeKY1lee COCTOSIHUE COeIUHeHNs], U Jie-
JIETMPYET BCE 3aBUCSIIIIE OT COCTOSTHUS 3aIIPOCKI 3TOMY 00beKTy. TCPConnection
HCIOJIb3YeT CBOM 9K3eMILIAp MojKacca TCPState /71 BLIIOJIHEHUS ollepaliuii,
CBOICTBEHHBIX TOJBKO JAHHOMY COCTOAHUIO COEITUHEHUS.

IIpu kaxx10M U3BMEHEHUH COCTOSTHUS coe/IluHeHNs TCPConnection u3MeHsIeT CBOM
06bekT-cocrosinme. Hampumep, KoT/ia yCTaHOBJIEHHOE COCIMHEHNE 3aKPHIBAET-
¢4, TCPConnection 3aMeHAeT 9K3eMILIAP Kiacca TCPEstablished sk3eMIIApoM
TCPClosed.

MpnmeHnMocCTb

OcHoBHbBIE ycaoBuA AJiA IPUMEHEHUS ITaTTEPpHA COCTOAHNE!

B JioBejeHue 00BEKTA 3aBUCUT OT €ro COCTOSITHUAA U JOJIKHO M3MEHATHCA BO
BpEM: BbIIIOJTHEHM A

B Kor/ia B KOJie ollepalnii BCTPeYalTCs COCTOsIIE U3 MHOTUX BeTBel yCJIOB-
HBIE OIIEPATOPBI, B KOTOPHIX BBIOOP BETBU 3aBUCUT OT cOCTOsIHUST. OOBIYHO
B TAKOM cJIydae COCTOSTHUE MPEICTABICHO TePeInCcasIeMbIMI KOHCTAHTAMI.
YacTo omHa m Ta Ke CTPYKTypa YCJOBHOTO OTlepaTopa MOBTOPSIETCS B He-
CKOJIBKUX ollepanusax. IlartepH coctoAaHue npejaraeT IOMeCTUTh KaxKIylo
BETBb B OT/EJIBHBIN KJIacc. ITO MO3BOJISIET TPAKTOBATh COCTOSIHUE 0OBEKTa
KaK CaMOCTOSITEJILHBIN 0OBEKT, KOTOPBIA MOKET U3MEHSATHCSI HE3ABHCHUMO OT
NIPYTUX.
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B CrpykTypa

Context <>S tate »| State

A

state—>HandIe(M l l

ConcreteStateA ConcreteStateB

Request() @ Handle()
|
1
1

Handle() Handle()

B YyacTHUKK

Context (TCPConnection) — KOHTEKCT:
e ompenesnseT mHTepdetic, MpeACTaBAIIONNN HHTEPEC [T KINEHTOB;

* XPaHUT 3K3eMILIAP MoJKIacca ConcreteState, KOTOPBIM OIpe/IENIETCS
TeKyIlee COCTOTHUE;

State (TCPState) — cocTosiHue:

¢ onpenender I/IHTep(l)ef/,Ic JJIA THKAIICYJIALIMUA ITOBEAEHN A, aCCOINMMNPOBAH-
HOTO C KOHKPETHBIM COCTOsIHMEM KOHTEKCcTa Context;

[Tonkmaccor ConcreteState (TCPEstablished, TCPListen, TCPClosed) —
KOHKpPEeTHOe COCTOAHNE:

° Ka}KlIbel MOAKJIAaCC peaIN3yeT IMOBEAEHNE, aCCOITMNPOBaHHOE C HEKOTOPbIM
COCTOAHMEM KOHTEKcTa Context.

B OTHoweHuA

Kiace Context jiesierupyer 3aBUCAIIME OT COCTOSIHUS 3alPOCHI TEKYIIEMY
00bekTy ConcreteState;

KOHTEKCT MOJKET TiepeiaTh cebst B KaueCTBe apryMeHTa 00beKTy State, KOTO-
poiit GyeT 06pabaTbiBaTh 3aPOC. ITO TA€T BO3MOKHOCTH 0OBEKTY-COCTOSI-
HUIO ITPU HEOOXOAMMOCTH MOJIYYUTD JOCTYII K KOHTEKCTY;

Context — 3TO OCHOBHOIT WHTepec ATT KAMeHTOB. KaMeHThl MOTYT KOH-
durypupoBath KOHTEKCT oObekTamMu cocTosiHus State. Oun pa3 ckoH(pU-
IYPUPOBAB KOHTEKCT, KJIMEHTHI YK€ He JIOJKHBbI HalpPSIMYIO CBSI3bIBATbCS
¢ 0ObeKTaMU COCTOSTHUS,

b0 Context, 6O TIOKIAacChl ConcreteState MOTYT PElIUTh, IPU KaKHUX
YCJIOBUSIX M B KAKOM TOPSI/IKE TPOUCXOIUT CMEHA COCTOSTHUIA.
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M Pe3ynbrathl

PeSyJH)TaTbI HCITIOJIb30BaHUA MTAaTTEPHA COCTOAHUE!

B goKanu3auus nosedenus, 3asucauezo om coOCmoAHU, U denenue ezo na vacmu,
coomseemcmayrouue cocmosinusam. 1laTTepH cocTosHWe MTOMeNIaeT Bece MoBe-
JleHUe, aCCOIIMUPOBAHHOE C KOHKPETHBIM COCTOSIHUEM, B OT/IEIbHbIN OOBEKT.
[TockobKy 3aBUCAIINN OT COCTOSIHUS KOJ IIEJTUKOM HAXOJUTCS B OJHOM
U3 MOAKJIACCOB KJacca State, TO 100aBJIATH HOBbIE COCTOSHUA U epexo/bl
MOZKHO ITPOCTO ITyTEM ITOPOKIEHN HOBBIX I1OJIKJIACCOB. BMeCTO 3TOTO MOJK-
HO OBLIO OBl MCIIOJIB30BATH JaHHbIC-UJICHBI JIJIS oIpezesieHus BHYTPEHHUX
COCTOSTHU, TOTZIa oriepaimmn oObekTa Context IIPOBEPSIIIN OBl 3TN JTaHHbIE.
Ho B Takom cirydae moxoskue yCJa0BHbIE OTIEPATOPBI WJIN OTIePATOPHI BETBJIE-
HUA OBbLIN GBI pa36p0caHbI 110 BceMy KoJ1y kJiacca Context. IIpu atom nobas-
JIEHHME HOBOI'O COCTOAHUA HOTpe6OBaJ10 Obl U3MEHEHUS HECKOJIBKUX omepa-
LU, YTO 3aTPYAHUIIO OBl COITPOBOJK/IEHUE.

ITaTTepH cocToAHME TIO3BOJISIET PEINNUTD 9Ty MPobIeMy, HO OXHOBPEMEHHO
MOPOXKIAET APYTYIO, TOCKOJIbKY MOBEJCHNE /I PA3JTMIHBIX COCTOSHUN OKa-
3BIBAETCS PaCIIpeieIeHHbIM MeKTy HECKOJIBKUMU TIOJIKIaccaMy State. ITo
YBeJUUUBAET YUCJIO0 K1accoB. KoneuHo, 0TuH Ky1acc KOMITAKTHeE, HO €CJIU CO-
CTOSTHUI MHOTO, TO TaKOe pacipeeenne agpdeKTuBHee, TaK KaK B TPOTUBHOM
clydae IPUIILIOCh Obl KIMETb JIEJI0 ¢ TPOMO3IKUMHE YCJIOBHBIMU OIIEPATOPAMHU.

Hanuune rpoMO3AKUX YCIOBHBIX OMEPATOPOB HEXKeJaTelbHO, PABHO KaK
U ITMHHABIX TIpotieyp. OHU CAUTIIKOM MOHOJUTHBI, TO9TOMY C MOAUMIKAIIAE
U paclIupeHneM KoJia BOSHUKAIOT HpO6JI€MbI. [TatTepH cocTosHmWe nipeIaraer
Ooee yIQUHbIN crocob CTPYKTYPUPOBAHUSA 3aBUCIIIETO OT COCTOAHUA KOJIA.
Jloruka, onuchIBarONIast IePexXo/Ibl MEKIY COCTOSTHUSIMU, 0O0JIbIIIE HE 3aKJII0-
JyeHa B MOHOJIUTHBIE OIlepaTophl if min switch, a pacipeaenena MeXIY IO/ -
KJjaaccamu State. HpI/I MHKAIICYJIAIINN KaK/10ro Iiepexo/ja u JIENCTBUA B KJIacC
COCTOSTHIE CTAHOBUTCA MOJHOICHHBIM 0OBEKTOM. DTO YIIy4UIaeT CTPYKTYPY
KO/la ¥ IPOSICHSIET ero Ha3HaueHue,;

B 5610 Gbipadcerble Nepexoosbl Meicdy cocmosnuamu. Ecan 0OBEeKT orpenes-
€T CBOE TeKYIllee COCTOAHUE NCKIIOYNTEJIbHO B TEpMUHAX BHYTPEHHUX JTaH-
HBIX, TO IIEPEXOAbLI MEKILY COCTOSTHUAMU HE UMEIOT IBHOI'O IIPEACTABJICHUST,
OHU TTPOSIBJISTIOTCSI JIUIITH KaK MTPUCBaWBaHMUsI HEKOTOPBIM ITepeMeHHbIM. BBoI
OTJEeJNbHBIX OOBEKTOB /ISl PA3/JIMYHBIX COCTOSHUN AeJIaeT IIepexoanl boee
SIBHBIMMU. Kp0Me TOTO, 00beKThI State MOTYT 3alllUTUTh KOHTEKCT Context OT
paccorjaacoBaHus BHYTPEHHUX IIEPEMEHHBIX, IIOCKOJIbKY IIE€PEXOAbl C TOUKU
3PEeHHsI KOHTEKCTa — 3TO aTOMapHble fieiictBud. [[yg ocyniecTBiaeHus nepe-
X0Jla Ha/[0 U3MEHUTD 3HAYE€HUe TOJIbKO OJHOM IepeMeHHoi (0ObeKTHOI 1e-
peMeHHO# State B Kiracce Context), a e Heckosbkux [dCLF93];
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B GO3MONCHOCTL COBMECTNHOZ0 UCNOIb308ANHUSL 006eKMO8 cocmostus. Ecim
B 0OBEKTE COCTOSIHUS State OTCYTCTBYIOT IepeMEHHbIE 9K3EMILISIPA, TO €CTh
TIPE/ICTaBIISEMOE UM COCTOSTHIE KOJMPYETCS NCKIIOYNUTETHHO CAMUM THIIOM,
TO pa3Hble KOHTEKCTbI MOI'YT pa3/ieJIATb OJJUH U TOT Ke 00DbeKT State. Korna
COCTOSTHUSI PA3/IEISTIOTCS TAKMM 00Pa3oM, OHU SIBJISIFOTCS, 110 CYTH JIeJIa, TPH-
criocobieHiaMu (CM. onucaHue narrepHa npucnocobnerey (231)), y koro-
PBIX HET BHYTPEHHETO COCTOSIHUS, & €CTh TOJbKO ITOBEJICHIE.

M Peanusauusn

HpI/I peasmm3aliu IaTTepHa CoOCToAHNE CIIEAYET 06paTI/ITb BHUMaHUE Ha CJIENY-
Iolue aClleKThbI:

B ymo onpeae/lﬂem nepexo&m Meofcay cocmosmusimu. I1atTepH coctoAHne HUYETO
He coo0IIaeT 0 TOM, KaKOi YYACTHUK OIPeIesIsieT KPUTEPUil epexoia MexKILy
coctostHuaMU. Ecam kxputepnn 3ahUKCUPOBAHBI, TO UX MOKHO PeaTn30BaTh
HeIoCpeICTBEHHO B Kiacce Context. OmHako B ob1emM caydae Oosee THOKUI
W TIPaBUJIBHBINA TIOJIXOJ] 3aKJII0YAETCS B TOM, 4yTOODBI [TO3BOJIUTH CAMUM IO/
KJaccaM Kjacca State ompenessaTh CHeAyIOIiee COCTOSTHUE W MOMEHT Tepe-
xoga. L sroro B kaace Context Hazo 100aBUTD nHTepdelic, MO3BOJISIONINIA
oObeKkTaM State YCTaHOBUTb COCTOSIHME KOHTEKCTa. TaKon JeleHTpaan30-
BAHHYIO JIOTUKY [I€PEX0/I0B IIpoiie MOAU(PUIIUPOBATH U PACIIUPSTD — HYKHO
JINTIIb OTIPE/IeJIUTh HOBbIE TIOJIKIacchl State. HemoctaTok nenieHTpasnsanumn
B TOM, YTO Ka’K/IbIi IOJKJIACC State JOJIKEH 3HATD elle XOTsA Obl 00 OLHOM
TIOJIKJIACCE, YTO BHOCUT peaTN3aIlNOHHbIE 3aBUCUMOCTU MEYK/LY IOJIKJIaCCaMMU,

B mabauunas arwmepnamuea. Tom Kaprumn (Tom Cargill) B xnure C++
Programming Style [Car92] onucbiBaet gpyroii criocod CTPYKTYPUPOBAHMSI
KOJIa, yrmpasJ/sieMoro cocrostuusiMu. OH UCIOb3yeT Tabuity A7t oToOpa-
JKEHUS BXOHBIX IAHHBIX HA TIEPEX0/IbI MEKLY cocTogHUAME. C ee TOMOIIIHIO
MOJKHO OIIPEJIEJIUTD, B KAKOE COCTOSIHUE HYKHO TIEPENTH MIPU TIOCTYTLIIEHUN
HEKOTOPbIX BXOIHBIX MaHHBIX. 110 CyIecTBy, TeM caMbIM MbI 3aMEHSIEM YC-
JIOBHBIH KO (MJI BUPTYaJbHbIe (DYHKIMH, €CJIU PeYb UET O MaTTepHe co-
cTosHne) mouckoM B Tabsmite. OCHOBHOE MPENMYIIECTBO TaOJMUI] — B UX
PETYJISIPHOCTU: [IJISI U3MEHEHUsT KPUTEPHUEB TIEPEX0jia I0CTATOUHO MOAUDU-
IIUPOBATh TOJIBKO JIaHHbIE, a He Ko Ho ecTh 1 HerocTaTKu:

* TOHCK B Tabsmile yacto Metee a(beKTuBeH, YeM BbI30B (hyHKIMHN (BUP-
TyaJIbHON );

¢ [IIpe/iCTaBJieHNE JIOTUKHW ITIEPEXO/I0B B OJHOPOJHOM TaOJIUYHOM (bopMaTe
AE€JIa€T KPpUTEPUUN MEHEE SABHBIMU U, CTAJIO 6bITL, YCJIOKHAET UX IOHMMaHUE;]

*  00OBIYHO TPYIHO J0OABHUTH JAEUCTBHS, KOTOPHIMU COTIPOBOKIAIOTCS IIEPEXO/IBI
MEKTY COCTOSTHUSIMI. Tab/IMIHBIN METO/] yYUTBIBAET COCTOSTHSI U TIEPEXOJIbI
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MEK/Ly HUMHU, HO €r0 He0OXOAUMO JIOTIOTHUTD, YTOObI TP KaXKIOM H3Me-
HEHUU COCTOSIHUS MOKHO OBLIO BBIIIOJIHATD IPOU3BOJIbHBIE BHIYUCICHUSL.

I'naBHoe pa3/smmine MeX/1y KOHEYHbIMU aBTOMaTaMM Ha Gase T3.6]II/III N 11aTTeEP-
HOM COCTOAHME MOJKHO Cq)OpMy]II/IPOBaTI) TaK: [IaTTEPH COCTOAHNE MOJEC/INPYET
IIoBeJgeHne, saBucAdliee OT COCToAHMA, a TabJINYHBII METO/l aKIIEHTUPYET
BHUMaHUE Ha OIIPEAECJIEHNN ITEPEXO/JI0B MEK/Y COCTOAHUAMU;

B cosdanue u ynuumodgcenue o0vexmos cocmosnus. B nporecce pazpaboTku
00BIYHO MPUXOAUTCS BBIOMpaTh Mexkay: (1) cozmanneM 0OBEKTOB COCTOSI-
HUSI, KOT/Ia B HUX BO3HUKAET HEOOXOAUMOCTD, U YHUYTOKEHUEM CPasy MocJe
UCTIONIb30BaHUs, 1 (2) co3anneM UX 3apaHee U HaBCET ia.

[lepBblit BApHAHT MTPEIIOYTUTENIEH B TEX CJIYUAsTX, KOTIa BOSMOXKHBIE COCTOSTHUST
CUCTEMBI HEM3BECTHBI 3apaHee, a KOHTEKCT U3MEHsSIeT COCTOSTHIE CPAaBHUTEb-
HO peko. [Ipr 9ToM 06BEKTHI, KOTOPbIE HUKOT/IA He GY/IyT NCTOIb30BAHbI, He
CO3JIAIOTCS, YTO MOKET OBITH CYIECTBEHHO, €CJIN B OOBEKTAX COCTOSTHUS Xpa-
HUTCS MHOTO WH(bopMariu. Ecim nsmeneHnss coCTOSHUS MTPOUCXOJIAT 4acTo,
Y YHUYTOKATH IPEACTABJISIONTHE UX 00BEKTDI OBLIO ObI HEKeIATETbHO (MO0 OHM
MOTYT OY€Hb CKOPO TIOHAI00MTHCST BHOBD ), JIYUIIE BOCIIOJIb30BATHCSA BTOPHIM
nozxozioM. Bpemsi Ha coznanne 00beKTOB 3aTPAYMBAETCS TOJIBKO OJIH Pas,
B CaMOM HauaJle, a Ha YHUUYTOKEHIE — He 3aTpaunBaercs Bosce. IIpasna, aToT
BApUAHT MOJKET OKa3aThCsI HEYIOOHDIM, TAK KAK B KOHTEKCTE I0JIKHBI XPAHUTHCST
CCBIJIKY Ha BCE COCTOSTHUS, B KOTOPBIX TEOPETUUECKI MOJKET OKa3aThCs CHCTEME;

B UCnob308anue OUHAMUUECKO20 HACIe008anus. VI3aMeHeHne TTOBeIEeHNsT 110 KOH-
KPETHOMY 3aIIPOCy MOJKET JOCTUTAThCsT CMEHOM Kjlacca 0ObheKTa BO BPEMS Bbl-
HOJTHEHWsI, HO B GOJIBITUHCTBE 00bEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB TaKast BO3-
MOKHOCTB He TtojyiepskuBaercst. Vickimouenue cocrasisier Self [US87] u apyrue
OCHOBAHHbBIE HA JIETIETUPOBAHNN SI3BIKH, KOTOPbIE TIPEIOCTABIISIOT TAKOH Mexa-
HU3M U, CJIeJIOBATEIbHO, TIOJIEPKUBAIOT TIATTEPH cocTosAHUe Hanpsamyio. O0b-
exTbl B Self MoryT fiesilernpoBath ornepaiuu IpyruM oGbekTam, 00ecriednBasi TeM
caMbIM HeKyto (OopMy JAMHAMMYECKOTO HacJeoBaHusl. V3MeHeHue 1eJieBoro
00beKTA JIEIETMPOBAHKS BO BPEMS BBITIOJHEHMsT (haKTUUECKH TPUBOAUT K W3-
MEHEHUIO CTPYKTYPHbI Tpada HaciegoBaHust. Takoll MexXaHU3M M03BOJIsIET 00b-
€KTaM BapbUPOBATD MOBE/IEHHUE ITyTeM U3MEHEHMsI CBOETO KJTacca.

B Mpumep Kopa

B cnenytomem npumepe npuBezien ko Ha si3bike C++ ¢ TCP-coenunenuem ns pas-
nena «MoTuBalust». ITo yIpoIneHnbiii BapuanT mpotokosa TCP, B Hem, KoHeqHO
JKe, TIPEJICTABJIEH He BECh IIPOTOKOJI 1 Jlaske He Bee cocTtosiiust TCP-coennnenniil,

! TIpumep ocHOBaH Ha ONucaHuU MPOTOKOJA ycranoBjaeHust TCP-coeqnueHnii 13 KHUTH

Jlurua u Poysa [LR93].
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[Ipesx e Bcero onpenenm Kiaace TCPConnection, KOTOPBIH TPEIOCTABIISIET UHTEP-
(etic aust epeaun faHHBIX 1 00pabaThIBAET 3aITPOCD HA N3MEHEHUE COCTOSTHUSI:

class TCPOctetStream;
class TCPState;

class TCPConnection {
public:
TCPConnection();

void ActiveOpen();
void PassiveOpen();
void Close();
void Send();
void Acknowledge();
void Synchronize();

void ProcessOctet(TCPOctetStream*);
private:

friend class TCPState;

void ChangeState(TCPState*);
private:

TCPState* _state;

s

B niepemennoii _state kimacca TCPConnection XpaHUTCS 9K3EMILISP Kaacca
TCPState. ITOT Ki1acc Ay6mupyeT nHTepdeiic u3MeHEHWs COCTOSTHUS, OTIPEIeJICH-
HBIH B Ky1acce TCPConnection. Kaxkmas omeparmist TCPState mosrydaeT sK3eMILISp
TCPConnection B mapaMeTpe, 4To MO3BOJISIET 0OBEKTY TCPState MOTYIHUTH TOCTYII
K JTaHHBIM 00bekTa TCPConnection U U3BMEHUTH COCTOSTHUE COCIMHCHUI:

class TCPState {
public:
virtual void Transmit(TCPConnection*, TCPOctetStream*);
virtual void ActiveOpen(TCPConnection*);
virtual void PassiveOpen(TCPConnection*);
virtual void Close(TCPConnection*);
virtual void Synchronize(TCPConnection*);
virtual void Acknowledge(TCPConnection*);
virtual void Send(TCPConnection*);
protected:
void ChangeState(TCPConnection*, TCPState*);
s

TCPConnection sejiernpyer Bee 3alPOChl, 3aBUCSIIE OT COCTOSIHU A, XPaHUMOMY
B _state akzemnsipy TCPState. Kpome Toro, B kitacce TCPConnection cylecTByeT
oTepalus, ¢ IIOMOIIbIO KOTOPOI1 B 9Ty MepeMeHHYI0 MOKHO 3aII1CaTh yKa3aTelb
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Ha IpyToit 0b6beKT TCPState. Koncrpyxkrop kimacca TCPConnection MHUIIMATU3U-
pyer _state ykasaresem Ha cocTosiHre TCPClosed (0HO Gy/IeT OTIpeIesIeHO HITKe):

TCPConnection: :TCPConnection () {
_state = TCPClosed::Instance();

void TCPConnection::ChangeState (TCPState* s) {
_state = s;

void TCPConnection::ActiveOpen () {
_state->ActiveOpen(this);

void TCPConnection::PassiveOpen () {
_state->PassiveOpen(this);

void TCPConnection::Close () {
_state->Close(this);

void TCPConnection::Acknowledge () {
_state->Acknowledge(this);

void TCPConnection::Synchronize () {
_state->Synchronize(this);

B kiacce TCPState peasn3oBaHo MOBeJAEHUE IO YMOJTYAHUIO JIJIS BCEX Jleie-
TUPOBAHHBIX eMy 3ampocoB. OH MOKET TaKyKe U3MEHUTb COCTOSHIE oObeKTa
TCPConnection mocpencTBoM ornepaiuu ChangeState. TCPState 00BIBIIETCS
JIpyrom kjiacca TCPConnection, 4To /aeT eMy MPUBUJIETUPOBAHHBIN JIOCTYII
K 9TOH onepanuu:

void TCPState::Transmit (TCPConnection*, TCPOctetStream*) { }
void TCPState::ActiveOpen (TCPConnection*) { }

void TCPState::PassiveOpen (TCPConnection*) { }

void TCPState::Close (TCPConnection*) { }

void TCPState::Synchronize (TCPConnection*) { }

void TCPState::ChangeState (TCPConnection* t, TCPState* s) {
t->ChangeState(s);
}
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B noakiaccax TCPState peanun3oBaHO IO0BeJeHNE, 3aBUCAIIEe OT COCTOSHUS.
Coenunenne TCP moxkeT HaXoauTbCd BO MHOTUX COCTOAHUAX: Established
(ycranoBiseno), Listening (mpocaymmuBanmue), Closed (3aKpPBITO) U T. [., U IS
KasK/IOTO U3 HUX €CTh CBOI MoAKIacc TCPState. MbI oApOGHO pacCMOTPUM TPU
nmojkaacca: TCPEstablished, TCPListen u TCPClosed:

class TCPEstablished : public TCPState {
public:
static TCPState* Instance();

virtual void Transmit(TCPConnection*, TCPOctetStream*);
virtual void Close(TCPConnection*);

s

class TCPListen : public TCPState {
public:
static TCPState* Instance();

virtual void Send(TCPConnection*);

/] ...

¥

class TCPClosed : public TCPState {

public:
static TCPState* Instance();
virtual void ActiveOpen(TCPConnection*);
virtual void PassiveOpen(TCPConnection*);
/] ...

s

B mogkmaccax TCPState HET HUKAKOTO JIOKAJIBHOTO COCTOSTHUS, TIO9TOMY OHU
MOTYT HCIOJb30BaThCsI COBMECTHO, TaK YTO MOTPEOYETCsT TOJNBKO M0 OTHOMY
AK3EMILIIPY KaKAOTO Kiacca. Y HIKAJTbHBIN 9K3eMILIAP ToAKIacca TCPState
cosaercst oOpalleHreM K cTaTHYecKoii onepainuu Instance!.

B monkmaccax TCPState peann3oBaHO 3aBUCAIIIEE OT COCTOSTHIS TIOBEIEHNE IS
TEeX 3a1POCOB, KOTOPbBIE IOTTYCTUMBI B 9TOM COCTOSTHUU:

void TCPClosed::ActiveOpen (TCPConnection* t) {
// NocnaTtb SYN, nony4nTb SYN, ACK u T. 4.
ChangeState(t, TCPEstablished::Instance());

}

void TCPClosed::PassiveOpen (TCPConnection* t) {
ChangeState(t, TCPListen::Instance());

! Takum obpaszom, kaskabiil moaksace TCPState — 310 oguHOYKA.
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void TCPEstablished::Close (TCPConnection* t) {
// NMocnaTtb FIN, nonyyuntb ACK ans FIN
ChangeState(t, TCPListen::Instance());

}

void TCPEstablished::Transmit ( TCPConnection* t, TCPOctetStream* o ) {
t->ProcessOctet(0);

}

void TCPListen::Send (TCPConnection* t) {
// NocnaTtb SYN, nonyu4nTb SYN, ACK u T. 4.
ChangeState(t, TCPEstablished::Instance());

[Toce BoITTOTHEH NS ECTBHIA, CIIETTUMITYHBIX TSI CBOETO COCTOSTHUS, 9TH OTlepa-
L[UM BbI3BIBAIOT ChangeState /151 n3MeneHus cocTosnus o0bexTa TCPConnection.
¥ "ero Het HUKaKo nHbopMmarmu o mpotokosie TCP. imenno noakmacces: TCPState
OTIPEIEJIIOT IIEPEXO/IbI MEKLY COCTOSTHUSMU U JIEUCTBUS, IUKTYEMbIE IIPOTOKOJIOM.

M3BeCcTHble NpyMeHeHunA

Panpd :xoncon n [Ixxonartan [Beiir [JZ91] xapakTepusyIoT maTTepH cocToAHme
1 OTIMCBIBAIOT €T0 MIPUMEHUTEbHO K TpoToKoay TCP.

Haubotee nonysisipHble MHTEPAKTHBHbBIE IPOrPAMMbI PUCOBAHMUST IPEOCTABJISIOT
«MHCTPYMEHTBI» JIJIsl HATJISZIHOTO BBIIOJIHEHK OTlepalinii Ha akpane. Hanpumep,
WHCTPYMEHT /IS PUCOBAHMUST JIMHUIT MO3BOJISIET MOJIb30BATEIO MIEJIKHYTh B IPO-
U3BOJIBHOM TOYKE MBIIIBIO, 8 3aTEM, TIePeMelast MbIlilb, IPOBECTH U3 9TOU TOYKI
JuHUI0. VTHCTPpYMEHT BBIOOPA TTO3BOJISIET BBIOMPATh HEKOTOPbIE (hUrypbl. OOBIYHO
BCE UMEIOIIHMECs MKHCTPYMEHTDI Pa3MeIaloTcst B ajuTpe. 3agada moJib30Bareist
3aKJIFOYAETCS B TOM, YTOOBI IPABUJILHO BBIOPATH U IIPUMEHNUTH HHCTPYMEHT, HO
Ha caMOM jieJie MOoBeIeHNe PelakTopa M3MEHSIeTCs TPH CMeHe WHCTPYMEHTA:
[PY TIOMOTII MHCTPYMEHTA /LIS PUCOBAHKSI MBI CO3/1aeM (DUTYPBI, TPU TIOMOTII
MHCTPYMEHTa BIOOpa — BBIOMPAEM UX U T. JI.

Y1066 OTPa3uTb 3aBUCUMOCTbD ITOBEACHUA PEAAKTOPA OT TEKYIIETO MHCTPYMECHTA,
MOJKHO BOCIIOJIb30OBATbHCA IATTEPHOM COCTOAHME.

MoskHO orpeieiuTh a0CTPAKTHBIN KJIacce Tool, TIOKIACCH KOTOPOTO Peaiiu3yoT
MOBe/IeHIE, 3aBUCSIIIee OT MHCTPYMeHTA. [ pacdudeckuii pelakTop XpaHUT CCBLIKY
Ha Texy1unii 0obekT Tool u meerupyer emy nocrymarorime 3arpockt. [Tpu Beibope
WHCTPYMEHTA PEIAKTOP UCHOIB3YET APYTOH OOBEKT, ITO TIPHBOIUT K M3MEHEHUTO
[OBE/IEHUSI.

ITOT TIpUeM HUCIOJb3yeTcsd B Kapkacax rpadguuecknx pemaktopoB HotDraw
[Joh92] u Unidraw [VL90]. Ou 103BOJIsIET KJIMEHTAM JIETKO OTIPEIETSITH HOBbIE



362 [naBa 5. [aTTepHbl NoBefeHNS

BuAbl nHCTpyMeHTOB. B HotDraw kiacc DrawingController mepeazpecyeT
3arpochbl Tekyiemy o0bekTy Tool. B Unidraw cooTBeTcTByoINe Kaacchl Ha-
3piBatoTcd Viewer u Tool. Ha mpuBe/ieHHON HIKE cXeMe KJIACCOB CXEMATHYHO
TpesicTaBeHbl MHTepdeics KiaaccoB Tool n DrawingController.

currentTool

DrawingController »| Tool
MousePressed() HandleMousePress()
ProcessKeyboard() HandleMouseRelease()
Initialize() HandleCharacter()
GetCursor()
Activate()
| CreationTool | |SelectionTooI| | TextTool |

Ommcannas [/Ixetimcom Kommnenom [Cop92] manoma «KoHBepT — MHUCHMO»
(Envelope-Letter) Takske nmeer oTHOIIEH E K TTaTTEPHY coctosHue. [To cyTtu ona
npeJcTaBIsieT coO0N MeXaHU3M H3MeHeH s Kacca 00beKTa BO BpEMST BBITIOJHE-
nust. [laTtepH coctosHue GoJiee KOHKpeTEH; B HEM aKIEHT jleslaeTcst Ha paboTy
¢ 00BEKTaMM, TIOBE/IEHIE KOTOPBIX 3aBUCUT OT COCTOSIHUSI.

PoactBeHHble naTTepPHbIl

[Tarrepu npucnocobnerey (231) o6bsICHSET, KAK U KOTA MOKHO COBMECTHO
UCIIOJIB30BATh OOBEKTHI COCTOSTHUSI.

OOGBEKTHI COCTOSTHUSA YacTO ObIBAIOT ognHoukamu (157).

[ATTEPH STRATEGY (CTPATET)

Ha3BaHue n KnaccuoukaLms naTrepHa

CTpaTEI'I/Iﬂ — ITIaTTEPH ITOBEICHUA 00BEKTOB.

Ha3HaueHune

OnpeaeﬂHeT CeMENCTBO AJITOPUTMOB, NHKAIICYJINDYET Ka)KZ[beI 3 HUX U JeJiaeT
X B3anMO3aMeHAEMbIMU. CTpaTEI'I/Iﬂ TTO3BOJIAET N3MEHATDH aJITOPUTMbI HE3aBU -
CHUMO OT KJIMEHTOB, KOTOPbI€ UMHU TTOJIb3YIOTCA.
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B [Ipyrve Ha3BaHuA

Policy (monmuTuka).

B MoTumBauusn

Cy1necTByeT MHOTO aJrOPUTMOB JIJIst pa3bueHust TekcTa Ha cTpoku. JKecTko
«3allnBaTh» BCe MOAO00HbBIE AJITOPUTMBI B KJIACCHI, KOTOPbIE B HUX HYK/IAOTCS,
HeKeJIaTebHO TI0 HECKOJIbKUM TTPUYMHAM:

B KJHEHT, KOTOPOMY TpeOyeTcst aaropuT™ pasOMeHusi Ha CTPOKH, YCJIOKHSI-
ercsl TIPW BKJIIOYEHUHM B HErO COOTBETCTBYIONIEr0 Kojaa. Takum oOpasom,
KJIMEHTBI CTAHOBATCS GOJIee TPOMO3KUMU U CO3/AIOT OOJIBIIE CIIOKHOCTEN
B COIIPOBOSKIEHUH, OCOOEHHO €CJIN HYKHO TIO/IEPKUBATH CPa3y HECKOJIBKO
AJITOPUTMOB;

B B 3aBUCHUMOCTHU OT OOCTOSATENBCTB MOTYT ITPUMEHSITHCST Pa3Hble aJITOPUTMBI.
Bo1io 6b1 Hea((HEKTUBHO MOIEPKUBATH HECKOJBKO aJTOPUTMOB pasbue-
HUS Ha CTPOKH, €CJIN MBI He OYIeM UM TI0JIb30BAThCST;

B ecau pasbueHMe Ha CTPOKM SABJSIETCS HEOTHEMJIEMON YacThio KJIMEHTa, TO
3a/aur 100aBJIEHUST HOBBIX U MOAMMDUKAIIMU CYIIECTBYOIINX AJITOPUTMOB
YCIIOKHAIOTCSL.

Beex a1ix 1ipobsieM MOKHO U3besKaTh, €CII ONPeAe]UTh KIACChl, MHKAIICYJIH-
pyIolIKe pasJuYHble AJITOPUTMbI Pa3OMeHNsT Ha CTPOKHU. VIHKAICy IMpoBaHHbII
TaKUM 06pPa30M aJITOPUTM HA3BIBACTCS CMPAMEZUCIHL.

Composition &posnor ».| Compositor
Traverse() Compose()
Repair() Q
1
1
! I I I
SimpleCompositor TeXCompositor ArrayCompositor

compositor—>ComposM

Compose() Compose() Compose()

JlonyctuM, kiace Composition oTBeuaer 3a pasOMeHne Ha CTPOKU TEKCTa, OTO-
OGpaskaeMoro B OKHE IIPOrPaMMbI IIPOCMOTPA, ¥ €I0 CBOEBPEMEHHOE OOHOBJICHHE.
Crparernu pasbueHust Ha CTPOKU OINPEIENSIIOTCsT He B KJacce Composition,
a B Iojikyiaccax abcTpakTHOTO Kiacca Compositor. HecKosbKo mpuMepos:

B SimpleCompositor peanusyeT MPOCTYIO CTPATErUIO, BbIAEAIIONIYIO 110 OJHOMK
CTPOKE 3a pas;
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B TeXCompositor peajM3yeT aJrOPUTM MOUCKA TOYEK pa3OUEHMs] Ha CTPOKH,
NpUHATHIN B pemaktope TeX. IJTa cTpaTerusl MbITaeTCsl OMTUMU3UPOBATH
pasbueHue Ha CTPOKH TJI06aJIbHO, TO €CTh B IeJIOM ab3alle;

B ArrayCompositor peaqusyeT CTPAaTETWIO PACCTAHOBKU TIEPEX0/I0B HA HOBYIO
CTPOKY TaKuM 00pa3oM, YTO B KaKIOU CTPOKE OKA3BIBAETCS OIHO M TO JKe
YKCI0 2JeMeHToB. Harpumep, 910 MOKeT ObITh M0JIE3HO TIPU MOCTPOYHOM
oroGpaxkeHr Habopa MUKTOTPAMM.

OG6bekT Composition XpaHWT CCBUIKY Ha 0OBbeKT Compositor. Besikuii pas, Koraa
00bekTy Composition Tpebyercs nepeopMaTUPOBATh TEKCT, OH JIeJIeTUPYeT laH-
HYyI0 00sI3aHHOCTH CBoeMy 00BheKTy Compositor. UToObI yKa3aTh, KaKOil 0OBEKT
Compositor M0JIKEH UCTOJIb30BAThCS, KIIMEHT BCTPAUBaeT ero B 00beKT Composition.

B NpumeHUMOCTb

OcHoBHbIE yCI0BUA AJIA IIPUMEHEHUA ITaTTEpHA CTpaTerna:

B nanuuue mHoxcecmea po@cmeeuubtx Kjlaccos, Oomiudarouuxcs moJjbkKo nogeoe-
HUeMm. CTpaTeI‘I/IH TIO3BOJIAET HACTPOUTDL KJIaCC OJHUM M3 MHOTUX BO3MOK-
HbIX BApMaHTOB ITIOBE/ICHNU A,

B Hanuuue HecKOIbKUX pasHosuonocmetl anzopumma. Hampumep, MOKHO ompe-
JIEJTATH JIBA BApUAHTA aJITOPUTMA, OJIMH 13 KOTOPBIX TpeOyeT OoJIbIie Bpeme-
HU, a APYToii — OoJiblie TTaMsiTu. CTpaTerny paspemraeTcst IpUMEHsITh, KOT/a
BapUaHTHI AJITOPUTMOB PEATM30BaHbI B Buie nuepapxuu kiaaccoB [HOS87];

E B aJrOpUTMe CO/ep>KaTcs JaHHble, O KOTOPBbIX KJIMEHT He JI0JIKEH «3HaTb».
Vcroib3yiiTe TIaTTepH cTpaterus, 4ToObl HE PaCKPbIBATh CJIOKHbBIE, CIIEIN-
(puYHBIE 7151 aNTOPUTMA CTPYKTYPBI JAHHBIX;

B gKacce onpeodeneno MHozo BapUANmos Noe0eHUs, NPeOCMaABIeHHbIX PA36EmE-
JIeHHBIMU YCAOBHBIMU Onepamopamu. B aToM cirydae rpotirie mepeHecTut KoJ[ u3
BETBEU B OT/IEJIbHBIE KJIACCHI CTPATETHH.

B CrpykTypa

strate
Context <> i »| Strategy
ContextInterface() Algorithminterface()
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

Algorithminterface()

Algorithminterface()

Algorithminterface()
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M YuacTHUKK
m Strategy (Compositor) — cTpaterus:

*  00bsiBIISIET OOTIHIT [IJIST BCEX MOIEPKUBAEMbBIX aJITOPUTMOB MHTEP(DEIIC.
Kuacc Context mosb3yercs aTuM uHTEPGhECOM 7151 BBI30Ba KOHKPETHOTO
aJITOPUTMA, OTIPEIEJIEHHOTO B KJ1acce ConcreteStrategy;

m ConcreteStrategy(SimpleCompositor,TeXCompositor,ArrayCompositor)—
KOHKpeTHas cTpatervs:

* peajmM3yer aJrOPUTM, UCIOJIb3Y IO HHTepdeiic, 00bsIBICHHBIN B KJIacce
Strategy;

B Context (Composition) — KOHTeKCT:
* HacTpamBaercst 00bEKTOM Kiiacca ConcreteStrategy;
* XPaHWT CCHUIKY Ha OOBEKT Kiacca Strategy;

°  MOMKET OIpeesaTh HHTepdeiic, KOTOPDII TO3BOJISET 06T>GKTy Strategy
oOpaIaTbest K JaHHBIM KOHTEKCTA.

B OTHolweHuA

m Kiaccor Strategy u Context BsaI/IMoz[ef/’ICTByIOT JUI peannsaiuin BbI6paH-
HOTO anropuTMa. KoHTeKCT MOKET TepeaaTh CTpPaTeTuu BCe HeOoOXOIMbIe
QJITOPUTMY JIaHHbIE B MOMEHT €r0O BbI30Ba. BMeECTO 3TOT0 KOHTEKCT MOJKET
IIO3BOJIUTH O6paHIaTI)CH K CBOHUM OIlepallisM B HYKHbIe MOMEHTBI, IIepeia-
Bas CCBIIIKY Ha CaMOIo cebsa orepalmsaM Kjacca Strategy,

B KOHTEKCT Mepeajipecyer 3alpochl CBOMX KIUEHTOB OOBEKTY-CTPATETHUH.
OO6BIYHO KJIHMEHT co3aeT 00heKT ConcreteStrategy M mepejiaeT ero KOH-
TEKCTY, TOCJIe Yer0 KJIUEHT B3anMOJEHCTBYET MCKIIOUUTENBHO C KOHTEK-
croM. HacTto B pacnopsiKeHUM KJIWEHTa HaXOJAWTCS HECKOJIBKO KJACcCOB
ConcreteStrategy, KOTOpbIE OH MOKET BHIOMPATD.

B Pe3ynbratbl

OcHoBHbBIE JOCTOMHCTBA M HEAOCTATKU ITaTTEPHA CTPpaTeErnA:

B cemeticmea podcmeennvlx anzopummos. Vlepapxust KiaccoB Strategy orpe-
JIeJisIeT CEMeCTBO AJITOPUTMOB WJIH BAPUAHTOB TIOBE/IEHUST, KOTOPbIE MOKHO
MOBTOPHO MCMOJH30BATh B Pa3HBIX KOHTeKCcTax. HacsenoBanme mo3BoJsieT
BBIWIEHUTD OOTIYIO /LISl BCEX aJITOPUTMOB (hYHKITHOHATIBHOCTD;

B anvmepHamusa nopoxcOenuio nooxkaaccos. HacmepoBamme moyiepKuBaeT
MHOTO0Opa3sye aJrOPUTMOB HJIH TOBeIeH!, MOKHO HATIPSIMYIO TOPOAUTD OT
Context MOJKJIACCHI C pa3JNYHBIMU NoBefeHusAMU. Ho mpu aToM nosezpenune
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JKECTKO «3alllnBaeTcsa» B Kiacce Context. Peasmzaiimm aJIropuT™Ma 1 KOHTEKCTa
CMEIINBAIOTCS, YTO 3aTPYAHSET IIOHUMaHNe, COIIPOBOXKAEHNUE U paclIlpeHne
KOHTeKcTa. Kpome TOro, 3aMEeHUTDh alTOPUTM AUHAMHUYECKU ysKe He yAacTC.
B pesysibrare Bbl 11oJ1y4aeTe MHOKECTBO POJCTBEHHBIX KJIACCOB, OTJINYAIONINX-
¢4 TOJIBKO aJITOPUTMOM WJIM TIoBe/leHreM. VHKamcynsanmus ajiroput™Ma B OT-
JIeJIbHBIN KJ1acc Strategy IO3BOJISIET U3MEHSTH €0 HE3aBUCUMO OT KOHTEKCTA;

B cmpamezuu no3goasom u3basumocs om yciosuvix koncmpyxyui. C narrep-
HOM CTpaTerus yJaeTcsl OTKas3aThCs OT YCIOBHBIX OMEPaTOPOB MPU BbIOOpe
HY’KHOTO TI0Beienns. Korgaa pasimunble MOBEIEHUS MOMEINAIOTCS B OAUH
KJIaCC, TPYAHO BBIOPATh HY;KHOE (€3 MPUMEHEHUS YCIOBHBIX ONEPaTOPOB.
WHKancysamus jke Kaskoro moBeeHrs B OTAeJbHBII Kiace Strategy pe-
IaeT aTy mpobemy.

Tak, 6e3 UCITOIb30BaHUS CTPATErMii KO/ Il pasOMEHNs TEKCTa Ha CTPOKU
MOT ObI BBITJISIIETD CIIEYIONTIM 00Pas3oM:

void Composition::Repair () {

switch (_breakingStrategy) {

case SimpleStrategy:
ComposeWithSimpleCompositor();
break;

case TeXStrategy:
ComposeWithTeXCompositor();
break;
//

}

// Npn HeobxoAMMOCTU O06bEAUHUTb pe3ynbTaTbl
// c cywecTByHWwWeih Komnosuumen

[TartepH cTpatervs mo3BoJisieT 000HTHCH 63 KOHCTPYKIIMU BBIOOPA 3a CUET
JIeJIETUPOBaHS 3aj1aui pa3OMeH s Ha CTPOKK OOBEKTY Strategy:

void Composition::Repair () {
_compositor->Compose();
// Mpu HeobxoAMMOCTM 06beAUHWUTb pe3ynbTaThbl
// € cywecTByHWen Komnosuumnen

Ecau xon cosepKuT MHOTO YCJIOBHBIX OIEPATOPOB, TO YACTO HTO MPU3HAK
TOTO, YTO HYKHO TPUMEHUTH MATTEPH CTpaTerns;

B gvib0p pearusayuu. CTpaterut MOTYT TPe/JjiaraTh pa3jindHble Peayn3arun
OJIHOTO ¥ TOTO sKe oBeieHnst. KimeHT Brpase BHIOMPATH ITOAXOSIILYIO CTpa-
TErMIO B 3aBUCUMOCTH OT CBOMX TPeOGOBAHUH K OBICTPOIEHCTBUIO ¥ TTAMSITH;
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B KAueHmvl 00JIHCHLL 3HAMb 0 PA3IUUHbIX cmpamezusix. [ToTeHIInaTbHBINA He-
JIOCTATOK 9TOTO TAaTTePHA B TOM, YTO JIJISI BBIOOPA TOAXO/SIIEN CTPaTEriu
KJTUEHT JOJKEH TTOHUMATh, YeM OTJIMYAioTCS pasHble cTpareruu. [Tloatomy
HaBEPHSIKA MPUIETCS PACKPBITH KIMEHTY HEKOTOPbIe 0COOEHHOCTH Peasii3a-
run. OTciofia cyieyeT, YTo MaTTEPH CTpaTerna CTOUT MPUMEHSTD JINIITh TOT/Ia,
KOT'/Ia PA3JINUUs B TIOBEIEHUN BayKHBI JIJIST KIIMEHTA,;

B 3ampamvl Ha nepedauy UHPOPMAUUU MeNCOy cmpamezueil U KOHMEKCMOM.
Nurepdeiic Strategy COBMECTHO WCIOJIB3YETCS BCEMU TIOAKJIACCAMMU
ConcreteStrategy — Kakoii ObI CJI0KHOI MW TPUBUAIBHOI HU ObLIa UX pe-
asymsanust. [1oaToMy BIIOJIHE BEPOSITHO, YTO HEKOTOPBIE CTpAaTernu He OyIyT
MOJTb30BAThCSI BCEW TepefaBaeMoil UM mHMOpPMAIrei, 0COOEHHO TTPOCTHIE.
ITO 03HAYAET, UTO B OT/AEJIBHBIX CHyYasgX KOHTEKCT CO3/IaCT W TTPOMHUINA-
JIN3UPYET TapaMeTpbl, KOTOPble HUKOMY He HYKHBI. EcT BO3HUKHET TIpo-
6JieMa, TO MesK/ly KjiaccaMu Strategy u Context IpHIETCS YCTaHOBUTD GO-
Jiee TECHYIO CBSI3b;

B yeeauuenue uucia oboexmos. IlpuMenenne cTpateruii yBeJIMYMBaeT YUCIO
00BEKTOB B NPUIOKEHNN. VIHOTa 5TH U3AEPKKH MOKHO COKPATUTH, €CJIN
peannsoBaTh CTPATErky B BUIEe 0OBEKTOB 0€3 COCTOSHUSI, KOTOPbIE MOTYT CO-
BMECTHO HCITOJIb30BAaThCA HECKOJBKUMHU KOHTeKcTaMu. OCTaTouHoe COCTO-
SIHME XPAHUTCS B CAMOM KOHTEKCTE U TIePeIaeTCst P KaskKIOM OOpalleH i
K 06bekTy-crpaTerun. COBMECTHO MCIIOJIb3yeMble CTPATery He JOJIAKHbI CO-
XPaHATh COCTOSHIE MeXK/y BbI30BaMI. B omucanuy marrepHa npucnocobne-
Hey (231) aToT IoAXO1 0OCY K IaeTCst Gosree TOAPOGHO.

M Peanusauus
PaccMoTpuM citerytoriie BOTPOCH PeaTH3aTIii:

® onpederenue unmepgeticos xnaccos Strategy u Context. VIntepdeiich
KJaccoB Strategy m Context HOJUKHBI IIPEAOCTaBUTH O6"b€KTy KJacca
ConcreteStrategy aMhdeKTUBHBII AOCTYI K JIOOBIM JaHHBIM KOHTEKCTa,
1 Ha06OPOT.

Hamnpumep, Context MOXKeT repeaBaTh JIaHHbLIC B IIapaMeTpax oleparuit
KJsacca Strategy. Tem caMbIM paspbIBaeTCs TECHAsSI CBSI3b MEXK/Ly KOHTEKCTOM
n crparerneil. C 1pyToil CTOPOHDI, IPU 9TOM KOHTEKCT MOKET TepeiaBaTh
JaHHbIE€, KOTOPbIE CTPATETUN HE HYKHbI.

Jlpyroii criocob — nepeaada camozo konmekcma B aprymenre. B Takom cirydae
CTpaTETUA MOJKET SAIBHO 3allpalliiBaTh Y HETO /IaHHBIE; TAKIKE CTPATET A MOKET
XPaHWUTh CCBIJIKY Ha CBOI KOHTEKCT, TaK 4TO HepefaBaTh BOOOIE HUYEro He
TIPUAETCA. ns TOM, U B /IPYT'OM CJIy4adX CTpaTernusd MOKET 3allpallinBaTh TOJIb-
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KO Ty wHpOpMAIHo, KOTopast peajbHo HeoOxoanMa. Ho Torna B KOHTEKCTE
JIOJKEH OBITH OTpeiesieH OoJiee pa3BUTHINA MHTEP(hENC K CBOUM JaHHBIM, YTO
HECKOJIbKO YCUIMBAET CBA3aHHOCTH KTacCOB Strategy m Context.

IBBI6(HDIIOZIXCHIaEHlBIICIIT'OT‘K(H{KI)GTT{OI()aJHK)pI{ThAa,HﬁTI)e6()Ba}IHii,K(TTOI)bIe
OH TIPEADBABJIAECT K JaHHDIM;

B cmpamezuu kax napamempol wabnona. B C++ s HacTpoiKu Kiacca cTpa-
Terueil MOKHO FCII0JIb30BATh MAOIOHBL. ITOT CIOCOO XOPOIIL, TOIBKO €CJIIH:
(1) cTparerns ompesnesnsieTcss Ha aTane KOMIUIAINN, 1 (2) ee He HYKHO
MEHSATb BO BpeMs BbIMosHeHus. Tora HacTpanBaeMblil Kiracce (Hampumep,
Context) omnpesessieTcs: B Bujie mabona, [Jisi KOTOPOro KJjace Strategy siB-
JISIETCSI TApaMeTPOM:

template <class AStrategy>
class Context {
void Operation() { theStrategy.DoAlgorithm(); }
//
private:
AStrategy theStrategy;
¥
3areMm 3TOT KJace HaCTpanBa€TCA KJIaCCOM Str‘ategy B MOMEHT CO3/JlaHUA
IK3EMILJIAPaA:

class MyStrategy {
public:

void DoAlgorithm();
¥

Context<MyStrategy> aContext;

[Tpu vcroab30BaHuM MabJOHOB OTIAZAET HEOOXOAMMOCTh B aGCTPAKTHOM
KJacce /i onpesesennst uarepdeiica Strategy. Kpome Toro, nepemaua
CTpaTeruu B apamMeTpe mabioHa mo3BoJsieT CTAaTHYECKH CBSA3aTh CTPATETHIO
C KOHTEKCTOM, BCJIE/ICTBUE YeTO TTOBbIMAETCS 9(h(HEKTUBHOCTD IIPOTPAMMBI;

B obsexmobi-cmpamezuu MojcHo He 3adasamv. Kiacc Context MOXKHO yIpo-
CTUTb, €CJIN JIJI1 HETO HOPMAJIbHO He MMETh HuKaxol ctparerui. [Ipesxie uem
obpariarbest K 00beKTy Strategy, 06beKT Context IPOBEPsieT HATMYKE CTPa-
terun. Ecan 1a, To paboTa nmpopokaeTcst Kak 0ObIYHO, B IPOTUBHOM CJlydae
KOHTEKCT PeIN3yeT HeKoe MoBejieHne 1Mo ymodanuio. [IpermMyiiectBo Ta-
KOTO MOJIX0/Ia B TOM, YTO KJIHEHTaM BOOOIIEe He HYKHO UMETb JIEJIO CO CTPa-
TErUsIMU, €CU UX YCTPAUBAET TIOBEACHUE IO YMOJTYAHUIO.
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M Mpumep Koga

MpbI mpuBeieM BBICOKOYPOBHEBBIN KOJI [J1s1 ITpUMepa U3 paszesna « Motuaius»,
B OCHOBE KOTOPOTO JiesKaT KJaacchl Composition u Compositor u3 6ubanorexu
InterViews [ LCI+92].

B riracce Composition ecTb KOJJIEKITNS 9K3eMILISIPOB Kaacca Component, Ipe/I-
CTaBJIAIONINX TEKCTOBbIE U TpadpudecKue 2JIeMeHThI JOKyMeHTa. KOMIIOHOBINNK,
TO €CTh HEKOTOPBIII MOAKJIACC KIacca Compositor, COCTaBIsAeT U3 0ObEKTOB-KOM-
MOHEHTOB CTPOKH, PEAIN3ysl Ty WM UHYIO CTPATeruio pasdMeHust Ha CTPOKH.
C kax/1pIM 0O BEKTOM aCCOIMUPOBAH €r0 eCTECTBEHHBIN pa3Mep, a TaKKe CBONCTBa
pacTATUBAEMOCTH U CKUMaeMOCTU. PacTarnBaeMoCTh omlpesiesisieT, HaCKOJIbKO
BO3MOKHO YBEJIMYMBATH OOBEKT 110 CPABHEHUIO C eT0 eCTECTBEHHBIM Pa3MEPOM,
a C’KUMaeMOCTb — HACKOJbKO BO3MOKHO 9TOT Pa3Mep yMeHbIIaTh. Kommosutms
nepe/aaeT aTh 3HaYeHUsT KOMIIOHOBIIMKY, KOTOPbIi HCIIO/Ib3YeT UX, YTOObI HAUTH
OINITUMAJIbHOE MECTO JIJISi pa30UEHMSI CTPOKIL.

class Composition {

public:
Composition(Compositor*);
void Repair();

private:
Compositor* _compositor;
Component* _components; // CnNUCOK KOMMOHEeHTOB
int _componentCount; // Konn4yecTBO KOMMOHEHTOB
int _lineWidth; // WMpuHa CTPOKU B KOMMO3ULMUM
int* _lineBreaks; // To3uumm ToyeK pa3bueHusa CTpoku
// (M3MepeHHble B KOMMOHEHTax)
int _lineCount; // Konu4ecTBO CTpoOK
s

KOFH&BOSHHK&GTHEO6XOHHMOCTBHSMEHHpraCHOHOKBHHeSHGMEHTOB,KOMHO-
3UIKA 3allpalllnBA€T Y KOMIIOHOBIIUKA ITO3UIUU TOYEK p3.36I/IeHI/IE[ CTPOK. HpI/I
9TOM OHa Iepela€T KOMIIOHOBINUKY TPHU MAaCCHBa, B KOTOPbIX CO/IEPIKATCA €CTE-
CTBEHHbBIC pa3MePbI, BEJIMYNHDbI PACTATNBAEMOCTU U CKUMAEMOCTHU KOMIIOHEHTOB.
I<p0hﬂ3TOFO,HepeﬂaeTCf[qHCJH)KONHTOHGHTOB,U]HpIH{aCTpOKllﬂﬂwaCCHB,B]KOTO'
prf/i KOMITIOHOBHINK JOJIZKEH IIOMECTUTD ITO3UINH TOYEK pa3pbIBa. KOMHOHOBH.II/IK
BO3Bpalla€T YMCJIO PACCHUTAHHBIX UM TOYEK paS6I/I€HI/IH.

WnTtepdetic kimacca Compositor Mo3BoJsieT KOMIO3UITUY TIepe/laTh KOMITOHOBIITH-
Ky BCIO He0OX0MMYyI0 eMy nHbopMmaiuio. [Ipumep nepesaum [aHHbIX CTPATEruu:

class Compositor {
public:
virtual int Compose(
Coord natural[], Coord stretch[], Coord shrink[],
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int componentCount, int lineWidth, int breaks[]
) =65

protected:

s

3ameTum, uTo Compositor — 9T0 aGCTPaKTHBIN Kaace. B ero KOHKpPeTHbIX 0/~
KJIaccax OTPeeISIIOTCs Pa3IMuHbIe CTPATeTHH pasOMEeHNs Ha CTPOKM.

Kommosuius BrI3BIBaET CBOETO KOMITOHOBIIKA W3 OMepaIiuu Repair, KoTopas
TIpesK/ie BCETO NHUIMATN3UPYET MACCHUBBI, COJIEPIKAIIe eCTeCTBEHHbIE pa3Me-
PbI, PACTATUBAEMOCTD U CKUMAEMOCTh KayKI0T0 KOMIIOHEHTa (IOAPOOHOCTH MbI
omyckaeM). 3aTeM Repair BBI3BIBAET KOMIIOHOBIIUKA /I TTOTYIEHUS TTO3UITAI
TOYEK pa3OUeHNUsT U, HAKOHEIL, 0TOOPasKaeT JOKYMEHT (3TOT KOJ[ TAK/Ke OITyTIeH ):

Compositor();

void Composition::Repair () {

}

Ob6partumcs K mojkaaccam kiaacca Compositor. Kiace SimpleCompositor s
onpejie/ieHUs MO3UIUHN TOYeK pa3pbiBa aHAJTU3UPYET KOMIIOHEHTBI 110 OJTHOMY:

Coord* natural;

Coord* stretchability;
Coord* shrinkability;
int componentCount;
int* breaks;

// ToaroTOBUTb MAacCUBbl C XenaTe/lbHbIMA pa3mepamMun KOMMOHEHTOB
/] ...

// OnpepfenuTb, rpae LOMXHbl HAXOAUTLCA TOYKU pa3bueHuA:
int breakCount;
breakCount = _compositor->Compose(
natural, stretchability, shrinkability,
componentCount, _lineWidth, breaks

)5

// Pa3mMecTUTb KOMMOHEHTbl C Yy4eTOM To4ek pa3bueHus

/...

class SimpleCompositor : public Compositor {
public:

s

SimpleCompositor();

virtual int Compose(
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
)s
/] ...
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Kiace TeXCompositor ucmomb3yet Gosiee riobabiyio crpareruio. On paccma-
TPUBAET ab3ay, eTMKOM, TIPHHUMAsT BO BHUMAHIE Pa3Mepbl U PACTITHBAEMOCTb
KOMIIOHEHTOB. [laHHBII KJIaCC TaKKe IIbITaeTCsl MUHUMU3UPOBATD IIUPUHY [1PO-
IIYCKOB My KOMIIOHEHTaMU:

class TeXCompositor : public Compositor {
public:
TeXCompositor();
virtual int Compose(
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
)
/] ...
¥

Kiacc ArrayCompositor pa3buBaeT KOMIOHEHTBI HA CTPOKH, OCTABJISISI MEXKLY
HUMU paBHBIE IPOMEKYTKHU:

class ArrayCompositor : public Compositor {
public:
ArrayCompositor(int interval);
virtual int Compose(
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
)
/! ...
s

He Bce 13 3TUX KJIACCOB MCIOIB3YIOT B TOJHOM 00beMe HH(MOPMAIIHIO, TIEpe/IaH-
HyI0 Compose. SimpleCompositor UTHOPUPYET PACTATMBAEMOCTH KOMIIOHEHTOB,
[IPUHUMAA BO BHUMAHUE TOJIbKO UX €CTECTBEHHYIO IUPUHY. TeXCompositor uc-
[I0JIb3YET BCIO Iiepe/laHHy10 nHGOopMaIlnio, a ArrayCompositor nTHOpUpYeT ee.

[Tpu coznanmm ax3eMILIsspa Kiacca Composition eMy reperaeTcsi KOMITOHOBIIUK,
KOTOPBIM COOMPAeTeCh MOJIb30BAThC:

Composition* quick = new Composition(new SimpleCompositor);
Composition* slick = new Composition(new TeXCompositor);
Composition* iconic = new Composition(new ArrayCompositor(100));

WnTtepdetic kmacca Compositor TIMATETBHO CITPOEKTUPOBAH I TIOAEPKKN BCEX
AJITOPUTMOB Pa3MeIleHNs, KOTOPbIe MOTYT ObITh Peajn30BaHbl B TIOIKIACCaX.
Bpsin ir Bam 3aX0ueTcst UBMEHSITh JIaHHBIT HHTEPdEIic IPU MOsIBJIEHUN Ka3K0TO
HOBOTO TTOJIKJTACCA, TOCKOJIBKY ATO 03HAYAIIO0 ObI TEPETTUCHIBAHIE YIKe CYIIECTBY -
IOIHX TTOKTAcCOB. B 06miem ciydae nMeHHO HHTEPMENCH KIaccoB Strategy
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n Context ompenessaioT, HACKOJIbKO XOPOIIO HaTTePH CTpaTerna COOTBETCTBYET
CBOEMY Ha3HAYEHUIO.

V3BeCTHble NnprMeHeHNA

Bubmanorexu ET++ [WGMS88] u InterViews HCIONIB3YIOT CTPATETUH JIJIsT HHKATI-
CYJISIIIUU AITOPUTMOB Pa3OMeH st Ha CTPOKU — TaK, KK MbI TOJIBKO UTO BUIEH.

B cucreme RTL ang ontumusarum kona komnuiasitopon [JMLI2] ¢ nomo-
I[bIO CTPATeruii ONpe/essiioTCsl Pa3JinuHble CXeMbl Paclpe/leJIeHUsl PerucTpoB
(RegisterAllocator) v OJUTUKHN yTIpaBIeHNs TTOTOKOM KoMaH T (RISCscheduler,
CISCscheduler). D10 MO3BOJIsIET TMOKO HACTPAMBAThH ONTUMM3ATOP JIJIsT PA3HBIX
11eJIEBBIX MAIITUHHBIX APXUTEKTYP.

Kapkac ET++ SwapsManager mpefHazHaueH /51 TOCTPOEHUS TTPOTPaMM, pac-
CUYUTHIBAIOMINX T[E€HBI JIJI PAa3JUUHbIX PUHAHCOBBIX nHCTpyMeHToB [ EG92].
KirroueBbiMu abCTpaKIUsIMU [JIsl HETO SIBJISIIOTCS Instrument (MHCTPYMEHT)
1 YieldCurve (KpmBas moxo/a). Pa3mmansle NHCTPYMEHTHI PeaTn30Banbl Kak
MOJIKJIACChI KJ1acca Instrument. YieldCurve paccuuTbiBaeT KO3 MUIUEHTDI TUC-
KOHTHPOBaHMsI, HA OCHOBE KOTOPBIX BBIYNCJISIETCS TEKYIIee 3HaYeHue OYLyero
nBrKenus aukBugHoct. Oba Kiiacca JeJerTupyioT 4acTh CBOErO MOBEIEHUS
oObeKTaM-CTpaTernusM Kiacca Strategy. B kapkace mpucyTcTByer ceMeincTBo
KOHKPETHBIX CTPATEruii /IJisi reHePUPOBAHUS JBUKEHUST JIUKBUIHOCTHU, OIEHKU
0060pPOTOB ¥ BbIYKCIEHHS KOA(DDUITMEHTOB ANCKOHTHPOBaHUs. MOKHO CO3/1aBaTh
HOBBIE MEXAHW3MbI PACYETOB, KOH(MUTYPUPYS KIacChl Instrument u YieldCurve
APYTUMU OOBEKTaMU KOHKPETHBIX CTPATerrii. ITOT MOAXO/ MOAAEPKUBAET KaK
UCIIOJIb30BAHUE CYIECTBYIONINX Peau3aluii CTpaTeruii B pa3jiMuHbIX COueTa-
HUSIX, TaK U OIpe/leJIeHre HOBBIX.

B 6ubanorexe kommonentos I'pagu Byuya [BVI0] crpaternn ucmnoab3yorest
Kak apryMeHTbI 1abI0HOB. B Kiaccax KOJIEKIHIT TTOIEP/KUBAIOTCS TPU Pas-
HOBUIHOCTH CTPATETHII pacTpeiesieHus TaMsATH: yIipaBisiemast (paciipesiesieHme
U3 1yJsia), KOHTpoJupyemast (pacipezesienne u 0CBOOOKIEHNE 3alUTIAIOTCST
GJIOKMPOBKAaMM ) 1 HeyTpaBJisieMast (CTaHzapTHOe pacipesesieHue mamsiti ). Ctpa-
Terust epeaeTcs Kaaccy KOJIEKIUK B apryMeHTe 1abi0Ha B MOMEHT CO3/IaHust
ak3eMiuispa. Hanpumep, /uid KoJuiekiinu UnboundedCollection, B KOTOPO# Hc-
[I0JIb3YETCS HeyIIpaBJisieMast CTpaTerusl, SK3eMILIAP CO3/1aeTCsl KOHCTPYKIUel Un
boundedCollection<MyItemType*, Unmanaged>.

RApp — cucrema 1711 TpOEKTUPOBAHUS TOMOJOTUN NHTETPATbHBIX cxeM [ GAS9,
AGI0]. 3amaua RApp — MPONOKUTH KOHTAKTHI MEXKIY PA3JIUIHBIMU TTOJICUCTE-
MaMU Ha cXeMe. AJITOPUTMBI TPACCUPOBKY B RApp oripeiesieHbr Kak MOKIACCHI
abCTPaKTHOTO Kyiacca Router, KOTOPBIiT SIBJISIETCSI CTpaTerueii.
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B 6ubmorexe ObjectWindows dupmbr Borland [Bor94 | crparerun ncmosib3sy-
I0TCST B INAJIOTOBBIX OKHAX JIJIsI IPOBEPKHU MPABUJILHOCTH BBEJEHHDIX MOJIH30Ba-
TeJieM JlaHHbIX. Harpumep, MOKHO KOHTPOJUPOBATH, YTO YHCIIO MTPUHATIEKUT
3a/[AHHOMY JIMAIa30HY, & B JIAHHOM T10JIe IOJIKHBI OBITH TOJIBKO 1udpsl. He nc-
KJIIOYEHO, YTO MPOBEPKA KOPPEKTHOCTH BBEJEHHON CTPOKH MOTPeOyeT moncKa
JIAHHBIX 110 CIIPABOYHOIT TabIuIIe.

Jlns nakarncyasaun crpareruii nposepku B ObjectWindows ucronbayiorcest 00b-
eKTbI kJacca Validator — yacTHBIN ciayvall nattepHa ctpaterua. [losis g BBoja
JIaHHBIX JIEJIETHPYIOT CTPATErHIO KOHTPOJIst HeoOsi3aTeIbHOMY 00beKTY Validator.
KienT npu Heo6X0MMOCTH TPUCOEIUHSIET TAKKX TPOBEPSIONIUX K TOJI10 (IIpH-
Mep HeoOs13aTeIbHO cTpaTernn ). B MOMEHT 3aKpBITHS AMAJI0OTOBOTO OKHA TTOJIsI
«IIPOCSITY CBOMX KOHTPOJIEPOB MPOBEPHTH IPABHJIBHOCTD JaHHBIX. B Orbmorexe
HUMEIOTCsI KJIaCChl KOHTPOJIEPOB IS HarnboJiee pacipoCTPaHEHHBIX CJIy4Yaes, Ha-
npuMep RangeValidator i IPOBEPKU IPUHA/JIEKHOCTH Ynca Ananasony. Ho
KJIIEHT MOJKET JIETKO OTIPEIETUTh U COOCTBEHHBIE CTPATErNH TPOBEPKHU, TIOPOIK/IAsT
IMOJIKJIaCChI OT KJjacca Validator.

PoacteeHHble maTTepHbl

Npucnocobnerey (231): 00bEKTHI-CTPATErNU B OOJIBITHHCTBE CJIYYAeB MOAXOMST
JULST IPUMEHEeHU TTaTTepHa npucnocobneHe.

[ATTEPH TEMPLATE METHOD (LLIAB/IOHHbIV METOL)

HasBaHue n KJ'IaCCI/Id)I/IKaU,I/IFI naTTepHa

LLlabnoHHbIN MeTo[ — IMATTEPH IMOBEAECHWA KJIaCCOB.

HasHaueHue

LLIabnoHHbI METOA OTTPe/IeNIsIeT OCHOBY aITOPUTMA U TTO3BOJISIET TIOAKJIACCAM TTEpe-
OTIPeNIeSTUTh HEKOTOPBIE Tard aITOPUTMA, He U3MEHSST €T0 CTPYKTYPY B IIETIOM.

MoTumBauus

PaccmoTpuM kapkac mpuiokeHus, B KOTOPOM UMeEIOTcs Kiaccehl Application
nDocument. Kmacc Application oTBedaeT 3a OTKPBITHE CYIIECTBYIOMNX TOKYMEH-
TOB, XpaHSIIUXCS BO BHelIHeM dopmate (Harpumep, B daiine). OObeKT Kiacca
Document TIpe/IcTaBsIeT NHMOPMAITIIO JIOKYMEHTA MOCJIE ero IIPOUYTEHMs U3 paiia.

[TpusoskeHus1, OCTPOEHHbBIE Ha Hase TOTO KapKaca, MOTYT IIOPOKIATH MOAKJIACCHI
oT KJ1accoB Application 1 Document, OTBeYaOIIe KOHKPETHBIM HOTPEGHOCTSIM.
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Hampumep, rpaduueckuii peakTop onpeaesanuT MoAKIacchl DrawApplication
1 DrawDocument, a 3JIeKTPOHHAsT TabJIMIIa — MOAK/IACCH SpreadsheetApplication
u SpreadsheetDocument.

docs —
[ Document [#<———<] Application
Save() AddDocument()
Open() OpenDocument()
Close() DoCreateDocument()
DoRead() CanOpenDocument()
AboutToOpenDocument()

MyDocument |- - - - - MyApplication

DoRead() DoCreateDocument() ©= | = = =| return new MyDocumentN
CanOpenDocument()
AboutToOpenDocument()

B a6CTpaKTHOM KJyacce Application ompezesieH aIrOpuTM OTKPBITUA U YTEHUA
JIOKyMeHTa B oriepallii OpenDocument:

void Application::OpenDocument (const char* name) {
if (!CanOpenDocument(name)) {
// 06paboTaTb AOKYMEHT HEBO3MOXHO
return;

Document* doc = DoCreateDocument();

if (doc) {
_docs->AddDocument(doc);
AboutToOpenDocument(doc);
doc->0pen();
doc->DoRead();

Omnepanms OpenDocument oTpesesigeT Bce Marn OTKPBITUA AoKyMeHTa. OHa
IIPOBEPSIET, BO3MOKHO JI OTKPBITh IOKYMEHT, CO3/[aeT 00BEKT KJ1acca Document,
nobaBJIsieT ero K Habopy JOKYMEHTOB M YUTaeT JOKYMEHT u3 aiia.

Omnepanuto Buga OpenDocument Mbl Oy/1€M Ha3bIBATh UAOLOHHIM MEMOOOM,
OIMCHIBAIONIMM AJITOPUTM B KATErOPUsIX aOCTPAKTHBIX OIlepalliii, KOTOpbIe 3a-
MeIIeHbI B TIOAKIACCax [JIst TOJyYeHs HysKHOTO noBeenus. [Toakmacesr kiacca
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Application poBepSIOT BO3MOXKHOCTD OTKPBITHS (CanOpenDocument) u co3ja-
HUS JokyMeHTa (DoCreateDocument). IToakiacesl Kyiacca Document CYUTBIBAIOT
nokymeHT (DoRead). [TTaGIOHHBIIT METOJT OTTPE/IEIISIET TAKIKE OTIEPAITIIO, KOTOPast
MTO3BOJISIET TTOAKIaccaM Application moayunTs nHGOPMAITUIO O TOM, UYTO OKY-
MEHT BOT-BOT 6y[LeT OTKPHIT (AboutToOpenDocument).

Omnpesiesisist HEKOTOPbIE MATH aJTOPUTMa € ITOMOIIbI0 aOCTPAKTHBIX Olleparni,
mabJOHHBII MeTO/I (DUKCUPYET UX TOCJE0BATENLHOCTD, HO MO3BOJISIET PeaJiv-
30BaTh UX B MMOJIKJIaccaX KJIaccoB Application n Document.

M lMprMmeHUMOCTb

OcHoBHbIE ycaoBuA AJiA IPUMEHEHUS TaTTEPpHA LAGNOHHbIN meTon:

B  OHOKpaTHOE UCIIOJIb30BaHN€e MHBAPUAHTHBIX yacren AJITOPUTMa, IIPXU 3TOM pe-
aJIn3allisd N3MEHAIONIETOCA ITOBE/IEHUA OCTAETCA Ha YCMOTPEHUE ITOAKJIACCOB;

B HeoOXOAMMOCTD BBIUJIEHUTh W JIOKAJN30BaTh B OJHOM KJlacce TOBEIEHHUE,
ob1iee st BCeX MOAKIACCOB, YTOObI M36eKaTh AyOJIMpOBaHUS KOAa. ITO
XOPOILUH IIPUMEP TEXHUKU «BBIHECEHMS 32 CKOOKH C LI€IbI0 0000LIeHM»,
onucanHoil B pabore Yuibsma Ongaiika (William Opdyke) u Panbda
Jlxxoncona (Ralph Johnson) [OJ93]. CHauasia BBISABIISIIOTCS PA3JIUYUS B CY-
IECTBYIONIEM KOJIe, KOTOPbIE 3aT€M BBIHOCSATCS B OT/AEIbHbBIE OIEPAIUHL
B KoHEYHOM UTOTE pasindaroiinecst GparMeHThbl KOjla 3aMEHSIFOTCS Ta0I0H-
HBIM METO/IOM, U3 KOTOPOT'O BBI3bIBAIOTCSI HOBBIE OIIEPAIlHH;

B yIpaBjieHre PaclIMPEeHUsIMU MojKaaccoB. I1TabOHHbIIT METO MOKHO OTIpe-
JIEJTUTD TaK, 4TO OH OyeT BbI3bIBaTh oneparmu-3anenku (hooks) — cm. pas-
nen «Pe3ysbTaThl» — B OINpe/leJIeHHBIX TOUKAX, PAa3PEIUB TEM CaMbIM pac-
HIMPEHUE TOJBKO B 9TUX TOUKAX.

B Crpyktypa

AbstractClass

ASN

TemplateMethod() O= == = = = = 4
PrimitiveOperation()
PrimitiveOperation2()

PrimitiveOperation1()

PrimitiveOperation2()

ConcreteClass

PrimitiveOperation1()
PrimitiveOpetation2()
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YyacTHUKN

m AbstractClass (Application) — abCTpaKTHbIN Knacc:

* omnpesessieT abCTpaKTHbIE IPUMUTHBHBIE ONIEPAIHH, 3aMel[aeMble B KOH-
KPETHBIX [MOJIKJIAcCax /I peau3aliy 111aroB ajJropurma;

e peanusyeT MabJOHHBIA METOI, OIPeAeIIoNMiA ckeseT aaropurMma. [la-
GJIOHHBIN METO/[ BHI3bIBACT IPUMHUTHBHBIE OTIEPAIINH, a TAKIKE OTlePaIHH,
omnpezenernbie B kiracce AbstractClass uiu B 1pyrux oObekrax;

m ConcreteClass (MyApplication) — KOHKpPETHbIN KNacc:
* peaju3yer HPUMUTHUBHbBIE OIEPALMU, BBIITOJIHAION[ME IIIATU aJrOpUTMa
C110c060M, KOTOPBIN 3aBUCKT OT MOJIKJIACCA.
OTHoweHuA
ConcreteClass TPEAIOJIaraeT, YT MHBAPUAHTHbIE AT aTOPUTMa OYIYT BbI-
MMOJIHATHCS B AbstractClass.
Pe3ynbratbl

[Ia60HHbIE METOABI — OAMH M3 (DYHAAMEHTANbHBIX IPUEMOB IIOBTOPHOTO
ucnoab3oBanus Koga. OHU UTPAIOT 0COOEHHO BaKHYIO POJb B OGUOIMOTEKAX
KJIACCOB, MOCKOJIbKY ITPE0CTABIAIOT BO3MOKHOCTD BBIHECTH OOIIEE TOBEIEHNE
B OMOIMOTEYHBIE KJIACCHI.

[Ta610HHbBIE METO/IBI TPUBOASAT K MHBEPTUPOBAHHOI CTPYKTYPE KO/Ia, KOTOPYIO
MHOT/Ia HAa3bIBAIOT MPUHITMIIOM [0JUTMBY/1a, MOpasyMeBasi 4acTo yrnorpedisie-
MYIO B 9TOI KuHoumIiepuu ¢hpasy «He 3Bonute Ham, MbI caMU BaM [TO3BOHUM »
[Swe85]. B namroM ciryuae 9To 03HAYAET, UTO POAUTENBCKUN KJIACC BHI3bIBAET
orepainu MoAKJIacca, a He Ha0OOPOT.

[TTa610HHbBIE METO/IBI BBI3BIBAIOT OTIEPAIIUH CJIEAYIONINX BUIOB:

B KOHKpeTHbIe omneparmu (b0 13 Kiracca ConcreteClass, MO0 U3 KJIACCOB
KJTUEHTA);

B KOHKpETHBIE OTlepaliny n3 kaacca AbstractClass (To ecTh Omeparui, mojes-
Hble BCEM I10/IKJIaCCaM );

B [PUMUTHBHBIE Onepanuu (To ecTh abCTPAKTHBIE OTIEPAIN );
B (abpuunbie MeTO/bI (CM. maTTepH Gabpuunbin metog (135));

m oneparuu-3arenku (hook operations), peamusyioniue moBeIeHe MO YMOJ-
YaHUI0, KOTOPOE MOKET OBITH PACITHPEHO B MOJIKIaccax. dacTo Takast orepa-
1M T10 YMOJIYAHUIO HE JIeJIaeT HUUETO.
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Baskro, 4ToObI B MIA0JIOHHOM METO/I€ Y€TKO PA3INIAICh OlePaIUu-3aIleKN
(KOTOpBIe MOJCHO 3aMeTIaTh) U aOCTPAKTHBIE ONepaIii (KOTOPbIE HYJICHO 3aMe-
mathb). YToObl MOBTOPHO MCIOIBb30BATh aOCTPAKTHBIN KJIaCC ¢ MAKCUMAILHOI
9 dEKTUBHOCTDIO, aBTOPDL IIOKIACCOB JOJIKHDL [IOHUMATh, KaKUe OllepPaluu
npeiHa3HaveHbl U1 3aMeleHHs.

Ilogxnacc moxer PaCcliupuThb IMOBEAEHNE HeKOTOpOﬁ orepamnuu, 3aMeCTuB ee
1 ABHO BbI3BAB 9TY OIl€PAlNIO N3 POAUTEIbCKOTO KJacca:

void DerivedClass::Operation () {
// PacuupeHHoe nosepeHue DerivedClass
ParentClass: :Operation();

K coxasenuio, 0ueHb JIerko 3a6bITh 0 HEOOXOANMOCTH BbI3bIBATH YHACIEIOBAH-
HyIo omneparuio. Takyio omnepanuio MOKHO TpaHCHOPMUPOBATH B MAGTOHHBII
METO/I, YTOObI IIPEIOCTAaBUTh POJAUTEIIO KOHTPOJIb HA/[ T€M, KaK IIO/IKJIACChI pac-
MUPSIOT ero. Vjiest B ToM, 4TOOBI BBI3BIBATH OTIEPAIINIO-3AIIENIKY U3 MTa0JOHHOTO
METO/Ia B POAUTEIBCKOM Kiacce. Torza moKIacchl CMOTYT TTePeOTPele/nTh
VIMEHHO 3TY OIeparuio:

void ParentClass::Operation () {
// NoBeneHune ParentClass
HookOperation();

}
B pomurtennckom kimacce ParentClass omeparus HookOperation e iesaeT Hi-
Yero:

void ParentClass::HookOperation () { }

IMoaxmacenl nepeonpenesior HookOperation, 4ToOBI pACHILPUTD CBOE IIOBEACHIUE:

void DerivedClass: :HookOperation () {
// PacuupeHue B NMpOM3BOJHOM Knacce

Peanunzauuns

[Tpu peanmmzanuu maTTepHa WaGNOHHBIN METOA CIIeLyeT 00PaTUTh BHUMAHIE Ha
CJIeYIOILIUE ACIICKTDL:

B ucnoavsosanue Konmpors docmyna ¢ C++. B 9TOM s13bIKe MPUMUTHBHbBIE
ofeparyu, KOTOpble BbI3bIBaeT MAOJIOHHBII METO, MOKHO OOBSBUTH 3alI[H-
IEHHBIMU WieHaM#. ToTa TapaHTUPYETCs, YTO BBI3BIBATD UX CMOKET TOJIb-
KO caM mraGJIoOHHBINH MeTo. I[I[pUMUTHBHBIE OTIepaIiui, KOTOPbIe 00s3amei-
HO HYKHO 3aMeIIaTh, 00bSIBISIOTCS KaK YUCTO BUPTyaabHbie hyHkimn. Cam
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mabIOHHBIN METO/] 3AMEIIATh He HA/I0, TAK YTO €T0 MOKHO C/IeIaTh HEBUPTY-
aIbHOM (PyHKIMEN-UIeHOM;

B cokpawenue wucia npuUMUmMuUGHulx onepayuii. BaxXHOU 11ebi0 TIPU TIPOEK-
TUPOBAHUU MIaGJOHHBIX METO/OB SIBJISIETCSI BCEMEPHOE COKpAIlleHNe YHCIa
MPUMHUTHBHBIX OTEPAIiii, KOTOPbIE TOJKHDI OBITH 3AMETIEHBI B MTOIKIACCAX.
Yewm Gostbiie onepanuii Hy;KHO 3aMelaTh, TeM YTOMHUTEIbHee CTAHOBUTCS
[IpOrpaMMUPOBAHUE KIUEHTA;

B cozrauwenue 06 umenax. BiiemuTh omepaium, KOTOpble HEOOXOANMO 3a-
MECTUTh, MOKHO IyTeM J00aBJIeHHs K X UMeHaM HEKOTOPOro mpedukca.
Hamnpumep, B kapkace MacApp ajs1 mpuioskeHuit Ha niargopme Macin-
tosh [App89] nmMeHa 1mabJOHHBIX METOMOB HauMHAIOTCSI ¢ Tpedukca Do:
DoCreateDocument, DoRead u T. JI.

Mpumep koga

Caenytouuii mpumep Ha si3bike C++ MOKa3bIBaeT, KaK POAUTETbCKIIT KIACC
MOJKET HaBsI3aTh CBOMM IOJKJIaccaM HEKOTOPbIi WHBapuaHT. IIpumep B3sT 13
6ubmorexu NeXT AppKit [Add94]. Pacemorpum kitace View, HOIEPKUBAIOIITNAI
pUCOBaHUE Ha 9KPaHe, — CBOETO PO/l MHBAPUAHT, KOTOPbII 3aKJII0UAETCsT B TOM,
YTO TOAKJIACCH MOTYT M3MEHSITh BUJI TOJBKO TOT/A, KOT/Ia OH HAXOAUTCST B (ho-
kyce. Jljist 9T0ro HeoOX0ANMO, YTOOBI OBLIT YCTAHOBJIEH OIPE/IEI€HHbII KOHTEKCT
pucoBanus (HaIpuMep, 1BeTa 1 MPUQTHI).

I[JIH YCTaHOBKU COCTOAHUA MOJKHO BOCIIOJIb30BATbCS I_Ha6JIOHHI)IM METOAOM
Display. B kiacce View ompesnesieHbl iBe KOHKpeTHBIE oriepanuu (SetFocus
1 ResetFocus), KOTOPBIE COOTBETCTBEHHO YCTaHABIUBAIOT 1 cOPACHIBAIOT KOH-
TekcT pucoBanusd. Omepanug-3aienka DoDisplay kjacca View 3aHIMaeTCsd
coOCTBEHHO pucoBanueM. Display BbI3biBaeT SetFocus 1iepejr DoDisplay, 4TOOBI
[IOJITOTOBUTH KOHTEKCT, U ResetFocus mocJjie DoDisplay — 4TOGbI €ro cOPOCUTD:

void View::Display () {
SetFocus();

DoDisplay();
ResetFocus();

C menpio moAep: KK WHBAPUAHTA KIAMEHTHI Kjaacca View BceT/la BRI3BIBAIOT
Display u 1ojKJacchl View Bcerja sameniaroT DoDisplay.

B knacce View oniepaiust DoDisplay He JiejlaeT HUYEro:

void View::DoDisplay () { }
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[Toak/Iacchl IepeopeneIsior ee, YTOObI J0OABUTh CBOE KOHKPETHOE [TOBECHIE
PHCOBaHMUST:

void MyView::DoDisplay () {
// vn306pa3uTb copepxumoe BUAA

M3BeCTHble NpMeHeHUA

[ITab610HHbBIE METO/BI HACTOIBKO (hyHAAMEHTAIbHbI, YTO BCTPEUYAIOTCS T10Y-
TH B KasKZI0M abcTpakTHOM Kiacce. B paborax Pebexku Bupdce-Bpok u ap.
[WBWW90, WBJ90] moapo6HO 06cy:kaatoTest mabJOHHBIE METOIbI.

PogcTBeHHble maTTepHbl

®abpuunbie metoabl (135) YacTo BHI3BIBAIOTCS U3 MAOJIOHHBIX. B mpuMepe u3
pasnena «MotuBanust» mabIOHHbBIIT MeTO/ OpenDocument BBI3BIBAT GaBGPUUHbI
meToq DoCreateDocument.

Crpaterus (362): maboHHbIE METO/BI TIPUMEHSTIOT HACIeI0BaHKe st MOANbU-
KaIli{ 4acTu ajaroputMma. CTpateruy UCIOIb3YIOT JeernpoBaHue st MOANpH-
KaI[iU aJITOPUTMA B TIEIOM.

MATTEPH VISITOR (MOCETUTENb)

HazBaHue 1 Knaccupukaums naTrepHa

MNocetutenbp — IMaTTEPH IMOBEICHUA 00BEKTOB.

Ha3HaueHue

OmuchIBaeT OMEPAINIO, BBIIIOJHSIEMYIO ¢ KAKIBIM OOBEKTOM U3 HEKOTOPOI
cTpyKTyphl. [IarTepH nocetutens 1mo3BoJisieT ONpeNeanTbh HOBYIO ONepaluio, He
U3MEHSIsI KJIaCChl 9TUX 0OBEKTOB.

MoTunBauus

PaccMOTpUM KOMITUJISITOP, KOTOPBIH TIPEICTABIISIET TPOTPAMMY B BUJIE aOCTPaKT-
HOT'0 CUHTaKCcH4YecKoro gepeBa. Hazi Takumu 1epeBbsIMU OH J10JIKeH BBITTOJHSTh
onepalum «CTaTUYeCcKoro CeMaHTUUECKOTO» aHaIN3a, HAllPUMeP IPOBEPSTh, YTO
Bce IepeMeHHbIe oTTpeieieHbl. Elle eMy HyKHO TeHeprupoBaTh KOI. AHAJIOTMYHO
MOZKHO OBLIIO ObI ONPEIETUTD ONePAIli KOHTPOJISI THIIOB, ONTHMU3AIIUN KO/Ia,
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aHaJIN3a TIOTOKA BBITIOJHEHUST, IIPOBEPKH TOTO, YTO KaXKI0W MepeMEeHHO OBLIO
[IPUCBOEHO KOHKPETHOE 3HaUeHNUe IIepe/l IePBLIM UCIIOIb30BaHUeM, U T. 1. BoJiee
TOTO, abCTPAKTHbBIE CHHTAKCUUYECCKHUE JIEPEBHSI MOTJIN ObI CJTY;KUTh JIJIST KPACHBOTO
odopmMIIeHNS PE3YIbTATOB TPOTPAMMBI, PECTPYKTYPUPOBAHUS KOJIA M BBIUNCJIC-
HUS PA3JIUYHBIX METPUK ITPOTPAMMBI.

B GoJIbIIMHCTBE TAKMX OTEPAIHil Y3JIbI IePeBa, TPEICTABIISIONIIE OMEPATOPHI
IIprUCBanBaHNsd, JOJIZKHBI PACCMATPUBATbCA MHAYE, HEM Yy3JIbl, IIPEACTABJIAONINE
nepeMeHHbIe U apudmMeTnueckre Bbipaskenust. [ToaTomy o/ Kiace Gy/ieT co3man
JIJIST OTIEPATOPOB MPUCBAUBAHUSI, IPYTON — JIJISI JIOCTYIIa K TIePEMEHHBIM, Tpe-
THiT — [1st aprpMeTHIECKUX BbIpaskeHuid u T. ;1. Habop KJ1accoB y3/10B, KOHEYHO,
3aBUCHUT OT KOMIIMJIMPYEMOTO A3bIKa, HO HE O4Y€Hb CHUJIbHO.

Node

TypeCheck()
GenerateCode()
PrettyPrint()

VariableRefNode AssignmentNode

TypeCheck() TypeCheck()
GenerateCode() GenerateCode()
PrettyPrint() PrettyPrint()

Ha cxeme mokaszana 4acthb nepapxuu Kaaccos Node. [Ipo6iema 31ech B TOM, 4TO
IpU pacupee/JeHu BCeX Orepanuii mo KaaccaM pasindHbIX Y3JI0B MOMYYNTCS
cucTeMa, KOTOPYIO TPYAHO TIOHSTh, COPOBOKAAT U U3MEHATh. Bps jiu K10-
HUOYIb pazbepeTcs: B IIPOrpamMMe, eciii KO/, OTBEYAIONIUI 3a TPOBEPKY THIIOB,
GyIeT mepeMeliian ¢ KOIOM, PEATU3YIONINM KPACHBYTO TIeUaTh MJIH aHAJIH3 TOTOKA
BoinostHeHust. Kpome Toro, nobasierue io00i HOBOIT oriepaiuu notpedyeT mnepe-
KOMITUJISIIIUY BeexX KaaccoB. ONTUMaIbHbII BAPUAHT — HAJIMYKE BO3MOKHOCTH
N00ABJISTD OTEPAIIUY 110 OTAETLHOCTH U OTCYTCTBUE 3aBUCUMOCTH KJIACCOB Y3JI0B
OT NMPUMEHSEMbIX K HUM OIlepariuii.

O6e npobieMbl MOKHO PEIINTH BbIJEJEHNEM B3aUMOCBA3aHHBIX OIlepalnii u3
KaKJIOTO KJTACCa B OT/IEJbHBIN OOBEKT, HA3bIBAEMbIIT OCemumenem, v iepeiaBath
€ro aJieMeHTaM adCTPaKTHOTO CHHTAKCHYECKOTO JiepeBa 1o Mepe o6xoa. «IIpu-
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HUMasi» MOCETUTEJIS, SIEMEHT MOCBLIAET €My 3aIPOC, B KOTOPOM COIEPKUTCH,
B YaCTHOCTH, KJjlacc sjeMeHTa. Kpome Toro, B 3ampoce nNpuCcyTCTBYeT B BUE
aprymeHTa u cam sJieMenT. IloceTuresnio B JaHHON CUTyaluu IPEACTOUT BBITIOJI-
HUTbH ONEPAIMIO HAJl 9JIEMEHTOM — Ty CaMylo, KOTOpasi HaBepHsIKa HaXOANJIach
OB B KJIACCE SJIEMEHTA.

Hanpumep, KOMIIATOP, KOTOPbIil He UCIIOJIb3YET TTOCETUTEIEN, MOT ObI MTPO-
BEPUTD TUII IIPOIEAYPDI, BbI3BaB olepaiuio TypeCheck a7 MIpeacTaBIAONIero
ee abCTPAaKTHOTO CHHTAKCHUYECKOTo JiepeBa. Kaskiblil y3es jgepesa 0JKeH ObL
peanu3oBaTh oneparuio TypeCheck 1ryTeM peKypCHUBHOTO BbI30BA €€ JKe [IJIA CBOUX
KOMIIOHEHTOB (CM. TIPUBEIEHHYIO BBIIIIEe cXeMy KaaccoB). Ecin ke KoMmuasaTop
[IpOBePSsIeT TUIL MIPOIeyPbl TTOCPEACTBOM IOCETUTENel, TO eMy J0CTATOUHO
€o371aTh 00BEKT KJaacca TypeCheckingVisitor u BbI3BaTb /IJId JlepeEBA OIIEPALIUIO
Accept, niepe/iaB el 5ToT 06beKT B aprymente. Kaskplil y3es 1o/KkeH ObL1 pe-
am30BaTh Accept IyTeM OOpallleHus K TIOCETUTEIO: Y3€J, COOTBETCTBYIONIUI
oleparopy IIPUCBaNBaHKs, BbI3bIBAET Ollepalliio oceTuresns VisitAssignment,
a y3eJ1, CChlJIaloNniics Ha lepeMeHHy10, — olepaliuio VisitvariableReference.
To, yTo paHbiie OBLIIO onepaineil TypeCheck B kjacce AssignmentNode, cTajio
omnepanpeii VisitAssignment B kiacce TypeCheckingVisitor.

YT06BI MOCETUTENN MOTJIH 3aHIUMAThCSI HE TOJIBKO ITPOBEPKOIA TUIIOB, HAM TI0HA-
no6uTest abcTpakTHBIN Kiace NodeVisitor, IBJISIIONIMIICS POAUTENEM st BCEX
noceTuTeNeil CMHHTaKCuuecKoro fepesa. [IpusoxeHne, KOTOpOMY HY>KHO BbIUKC-
JISITh METPUKH TIPOTPAMMBI, OITPee/IIII0 Gbl HOBBIE MOIKIacChl NodeVisitor, Tak
YTO HaM He MPHUILIOCH ObI 100ABJISATh 3aBUCSIIMIA OT MPUIOKEHUST KO/ B KJIACCHI
y3710B. [laTTepH noceTutenb MHKATICYJIUPYET OTIEPAITIH, BHITIOJIHIEMbIe Ha KaKI0H
(haze kommmIIsITINN, B Ki1acce Visitor, acCOIMMUPOBAHHOM C 3TO# (ha3oii.

NodeVisitor

VisitAssignment(AssignmentNode)
VisitVariableRef(VariableRefNode)

TypeCheckingVisitor CodeGeneratingVisitor

VisitAssignment(AssignmentNode) VisitAssignment(AssignmentNode)
VisitVariableRef(VariableRefNode) VisitVariableRef(VariableRefNode)
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Accept(NodeVisitor)
AssignmentNode VariableRefNode
Accept(NodeVisitor v) Q Accept(NodeVisitor v) ?
1 1
1 1
1 1
v—>VisitAssignment(this)\| v—>VisitVariab|eRef(this)\|

[IpumeHssa narTepH noceTuTeNb, Bl OIIPe/ieiseTe /IBe NepapXun KJIaccoB: OJHY
715 9JIEMEHTOB, HAJl KOTOPBIMU BBITIOTHAETCS oTiepartus (nepapxusd Node), a Ipy-
TYI0 — JIJISI TIOCeTUTeNel, OITMCHIBAIOIINX T€ OllePaIlii, KOTOPbIE BBITIOJHIIOTCSI
HaJl asieMeHTaMu (Mepapxus NodeVisitor). HoBas onepaius co3aercs mnyrteM
n00aBIeHKs MOKIacca B MePapXuio KJIaccoB moceturesei. Jlo Tex mop moka
rpaMMaTHKa si3bIKa OCTaeTCs IOCTOSTHHOM (TO eCTh He 100aBIsIIOTCS HOBbIE TTO/I-
KJacchbl Node), HOBYIO (DyHKIIMOHAIBHOCTD MOKHO ITOTYIUTh ITyTEM OTIPeIesIeHUS
HOBBIX I10/IKJIaccOB NodeVisitor.

lNprmeHnmocTb

OcHoBHbBIE ycCioBuUA AJiA IPUMEHEHUS ITaTTEPHA NOCETUTESb!

B B CTPYKTyp€ IIPUCYTCTBYIOT 00BbEKTBI MHOTUX KJIACCOB C Pa3IMIHbIMU NH-
Tep(beﬁcaMH, 1 Bbl XOTUTE BbITIOJIHATD Ha/l HUMU OIl€palliM, 3aBUCAIINE OT
KOHKPETHBIX KJIaCCOB;

B Ha/l 0GBEKTAMH, BXOJSIIIMME B COCTaB CTPYKTYPBI, IOJKHBI BBIMOJTHSTHCS Pa3-
HOOOpasHble, He CBsI3aHHbBIE MESKLY COOOIl OIepaliii U Bbl HE XOTHTE «3aC0-
PSITh» KJIACCHI TAKMMHU OTleparusaMi. [loceTutenb 03BOJIsieT O0beMHUTD POJI-
CTBEHHBIE OTlepalliy, IOMECTUB X B OJMH Kaacc. Ecam cTpykTypa 06beKToB
SIBJISTETCST OOITIEH 1151 HECKOTbKUX TIPUJIOKEHHI, TO TIATTEPH NOCETUTENb TT03BO-
JIAT B KQXKJ10€ TPUJIOKEHMEe BKIIOUUTD TOJIBKO OTHOCSIIMECS K HeMy ollepaliuy;

B KJIACCHI, OMPE/ESIIOIINe CTPYKTYPY OOBEKTOB, U3MEHSIIOTCST PEIKO, HO HO-
BbI€ OTlE€PAIMN HAJl ATOI CTPYKTYPOil g0baBiistioTest yacto. [1pu usmenennn
KJIaCCOB, TIPE/ICTABICHHBIX B CTPYKTYPE, IIPUETCS [IEePEONpe/leIuTh HHTep-
(eiicel Bcex moceTuTesel, a 9TO MOXKeT BbI3BaTh 3aTpyaHenud. [loatomy
€CJIM KJIaCcChl MEHSIOTCSI JOCTaTOYHO 4acTo, TO, BEPOSTHO, JIydllle Olpese-
JINTD OTIEPAITNH TTPSMO B HUX.
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B GrpykTypa

VisitConcreteElementA(ConcreteElementA)
VisitConcreteElementB(ConcreteElementB)

A

ConcreteVisitor1

ConcreteVisitor2

VisitConcreteElementA(ConcreteElementA)
VisitConcreteElementB(ConcreteElementB)

VisitConcreteElementA(ConcreteElementA)
VisitConcreteElementB(ConcreteElementB)

———=| ObjectStructure |—>0| Element

Accept(Visitor)

A

ConcreteElementA

Accept(Visitor v)
OperationA()

?
1
T
1
v—>VisitConcreteElementA(this) N

B YyacTHUKK

®m Visitor (NodeVisitor) — nocetutens:

ConcreteElementB

OperationB()

Accept(Visitor v) 9
1
1

1
v—>VisitConcreteElementB(this) N

e 00BsABISET Onepanuio Visit aus Kaxaoro kiacca ConcreteElement
B CTPYKType 00beKTOB. VIMsI M cUrHaTypa 3TOH orepanun uaeHTudUuIm-
PYIOT KJIacc, KOTOPBIiA TOCBIJIAET TIOCETUTEIIO 3anpoc Visit. ITo 1mo3Bo-
JIFeT TIOCETUTEJTIO OTPEIeIUTD, SJTEMEHT KaKOTO KOHKPETHOTO KJiacca OH
nocemtaet. Biagest rakoit nndopmarmeii, moceTuTes b MOKeT 00paIiaThCst
K 2JIEMEHTY HAIIPSIMYIO uyepes ero nHTepderic;

m ConcreteVisitor (TypeCheckingVisitor) — KOHKpPETHbI NOCeTUTENb:

* peaJmsyer Bce orepalini, 00bsIBIeHHBIE B KJtacce Visitor. Kaxkaas onepa-
1us peain3yeT hparMeHT aJrOPUTMA, OTIPEIETIEHHOTO JIJIST KITACCa COOTBET-
crBytomiero oobekra B crpykrype. Kiace ConcreteVisitor npegocrasisier
KOHTEKCT JIJIT 9TOTO aJiTOPUTMA U COXPAHSIET €T0 JIOKATHHOE COCTOSHIE.
YacTo B 3TOM COCTOSTHUU aKKYMYJUPYIOTCS PE3YJIbTaThl, TOJy4eHHbIE

B 1iporiecce 06Xo/a CTPYKTYPHI;
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m Element (Node) — anemeHr:

* ompeiesigeT omeparuio Accept, KOTopasi MPUHUMAET TIOCETUTEIS B apry-
MEHTE;

m ConcreteElement (AssignmentNode, VariableRefNode) — KOHKpeTHbIIi 3/1e-
MEHT:

* peayn3yeT OlepaIuio Accept, MPUHUMATOIILYIO TOCETUTESI KAK apTYMEHT;
® ObjectStructure (Program) — cTpyKTypa 06beKTOB:
*  MOJKET ITEePEYHCIUTh CBOU JIEMEHTBI;

* MOXET IPEeJOCTaBUTH MOCETUTE0 BEICOKOYPOBHEBBIN MHTepdelic s
MIOCENIEHNS CBOUX 3JIEMEHTOB;

*  MOJKeT OBbITh KaK COCTaBHBIM OOBEKTOM (CM. TTATTEPH KOMMOHOBLUMK (196)),
TaK U KOJJIEKITUEH, HAITPUMep CITUCKOM MJI MHOKECTBOM.

B OtHolweHuA

®  Kiment, MCHOIB3YIONIUIT TATTEPH NOCETUTENb, I0JIKEH CO3/IaTh 00BEKT Kac-
ca ConcreteVisitor, a 3aTeM 000#TH BCIO CTPYKTYPY, TIOCETUB KAXK/BII ee
AJIEMEHT.

® [Ipu mocenieHnn sjeMeHTa MOCJIEHUI BBI3bIBACT OIEPAINIO TTOCETUTEs,
COOTBETCTBYIOIILYIO CBOEMY KJIACCY. DIEMEHT TI€Pe/IaeT AT oreparuu cedst
B apryMeHTe, YT0ObI TIOCETUTEh MOT TIPH HEOOXOIUMOCTH TIOJIYYUTH TOCTYII
K €r0 COCTOSIHUIO.

Ha nipegcraBsiennoii fuarpaMMe B3anMOIEHCTBU TTOKAa3aHbI OTHOTIEHUS
MEXIY 00BEKTOM, CTPYKTYPOH, TOCETUTETIEM 1 IBYMST 3JIEMEHTAMUL.

anObjectStructure aConcreteElementA aConcreteElementB aConcreteVisitor

Accept(aVisitor o
VisitConcreteElementA(aConcreteElementA)

OperationA()

A

Accept(aVisitor)

Y
1

VisitConcreteElementB(aConcreteElementB)

/-

OperationB()

A
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M Pe3ynbrathl

OcHoBHbIE JOCTOMHCTBA N HEIOCTATKU IIaTTEPpHA NMOCETUTEN D!

B ynpowenue dobasienus Hosvix onepavuil. C MOMOIIBIO MOCETUTENEN JIETKO
JOGABJISITH OTIEPAIINH, 3aBUCSIIINE OT KOMIIOHEHTOB CJIOKHBIX 00BEKTOB. [LJ1st
olpeieJieHust HOBOM ollepaiuy Hajl CTPYKTYPOil 0ObEKTOB JOCTaTOYHO MPO-
CTO BBECTU HOBOTO Tocetutesis. Harporus, eciu (pyHKIITMOHAIBHOCTD pac-
npefiesieHa MO HeCKOJIbKUM KJaccaM, TO [IJI OINpeieIeHNsT HOBOI OTiepaltnu
TIPUIETCS N3MEHUTD KaKIBIN KJIace;

B o0pedunenue poocmeeHHbIX ONePayuil U OmceueHue mex, KOmopolie He UMEIOM
K HumM omuowenus. PolcTBeHHOE MTOBe/leHre He Pa3HOCUTCS 10 BCEM KJlac-
caM, MPUCYTCTBYIONIUM B CTPYKType OOBEKTOB, OHO JIOKAJIU30BAHO B I10-
cetutesie. He cBs3anubIe ApyT ¢ IpyroM (PYHKIINN PACTIPEETAIOTCS 110 OT-
JETIbHBIM TOJIKJIAcCaM KJacca Visitor. 9TO cocoOCTBYeT yIpOIeHIIo KaK
KJIaCCOB, OIPEEAIONINX 3JIEMEHTBI, TaK ¥ aJITOPUTMOB, NHKATICYJINPOBAH-
HBIX B IloceTUTeJssIX. Bee oTHOcCsmuMecs: K aJIFOPUTMY CTPYKTYPBI JIaHHBIX
MO’KHO CKPBITD B IIOCETUTEJIE;

B mpyonocmu ¢ dobasnenuem nosvix xaaccos ConcreteElement. Ilartepn noce-
TUTENb YCIIOKHSIET 100aBIeHe HOBBIX MOJAKJIACCOB Kiacca Element. Kasxk-
JIbIiT HOBBIN KOHKPETHBII AIeMeHT TpebyeT 00bsBICHUS HOBOU a0CTPaKT-
HOIl omepaiuu B KJjacce Visitor, KOTOPYIO HYKHO pean30BaTh B KasK/OM
U3 CYIIECTBYIONMX KIaccoB ConcreteVisitor. MHorma GOIBIIMHCTBO KOH-
KPETHBIX IOCETUTEeIEe MOTYT yHACJeAOBaTh OIeparuio M0 YMOJTYaHUIO,
IIpeIoCcTaBIgeMylo KjaaccoM Visitor, 4To ckopee UCKJIOYeHNe, YeM IIPaBU-
Ji0. IToaTomy 1ipm perieHnn BOIIPOCa O TOM, CTOUT JIM UCITOTb30BaTh MTaTTePH
noceTuTeNb, HYKHO TIPEXK/IE BCETO TOCMOTPETD, YTO OY/IET U3MEHSITHCSI Yallle:
AJITOPUTM, TIPUMEHSIEMBII K 00BEKTaM CTPYKTYPBI, UJIH KJIACCHI OOBEKTOB,
COCTABJIAIONINX 3TY CTPYKTYPy. Briosine BeposATHO, YTO C CONPOBOXKAECHU-
€M HepapxXuu KIaccoB Visitor BOSHUKHYT TPYIHOCTHU, €CJIU HOBbIE KJIACCHI
ConcreteElement 106aBJIAIOTCS 4acTO. B TAKMX CIIydasix MPOIIe OMPeIeTnTh
oIlepaluu IIPAMO B KJIaccax, Ipe/ICTaBJIeHHBIX B CTPYKType. Eciu ske nepap-
Xust KjaaccoB Element crabuibHa, HO TIOCTOSIHHO paciiipsieTcs: Habop orre-
pariit nan MoANMUITMPYIOTCS AITOPUTMBI, TO TATTEPH NOCETUTENb TTOMOKET
JLydllle YIIPABJISITh TAKUMU U3MEHEHUSIMU,

B nocewjenue pasiudHbix uepapxuil kaaccog. Mitepatop (cM. onmcanue marrep-
Ha UTepaTop) MOKET MOCEIATh 00bEKTHI CTPYKTYPBI 10 Mepe ee 00X0/1a, Bbi-
3bIBast oneparn 06bekToB. Ho nreparop He criocobeH paboTaTh €O CTPYK-
TypaMHu, COCTOSIIIIMMU U3 0OBEKTOB pa3HbIX TUTIOB. Tak, natepdeiic Kaacca
Iterator, paccMoTpeHHbIH Ha ¢. 310, MOKET BCETO JIUIITD MOTYIUTH JOCTYTI
K oObekTaM Tuma Item:
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template <class Item>
class Iterator {
/] ...
Item CurrentItem() const;

s

Orciofa caenyeT, 4To BCe 3JeMEHTbI, KOTOPbIE UTEPATOP MOKET MOCETUTb,
JOJIKHBI UMETh OOIIUI POAUTENbCKIN K1ace Item.

Y nocetutens Takux orpaHrdyeHuil HeT. EMy pasperiieHo mocemarb 00beKThI,
He uMeroIne o0IIero PoAUTEIbCKOTO KiIacca. B unrepdeiic kmacca Visitor
MOKHO I06AaBUTD OIlepalii st 06 beKToB JTo6oro tuma. Hampumep, B ciie-
AyIoteM O0bsIBJICHUN

class Visitor {
public:
/] ...
void VisitMyType(MyType*);
void VisitYourType(YourType*);
¥

KJacchbl MyType 1 YourType He00A3aTeTbHO TOKHDI OBITh CBS3aHbI OTHOIIIE-
HUEM HacJe0BaHus,

B paxonnenue cocmosinus. IloceTuTenn MOTyT HakamjauBaThb HWHGMOPMAIUIO
0 COCTOSIHMH TIPH TIOCEIEHUN 0OBEKTOB CTPYKTYPbI. Ec/i He NCIoib30BaTh
ATOT MMATTEPH, TO COCTOSIHUE MIPUETCS TIepelaBaTh B JOMOJHUTEIbHBIX apry-
MEeHTaX OIeparyii, BBITOJHSIONIX 00XO0/, MJIN XPAHUTh B IJI00AIBHBIX TIepe-
MEHHBIX;

B napywenue unkancyiayuu. IlpuMenenne nmoceturesiell mogpasymMmeBaeT, 4TO
KJTacc ConcreteElement UMeeT IOCTATOUHO Pa3BUTHIN MHTepdeEic, 11 TOTO
4TOOBI TOCETUTENN MOTJIN CIIPABUTHCS CO CBOei paboroii. [ToaTomy mpu mc-
IIOJIb30BaHUHN JIAHHOI'O ITaTTEPHA IIPUXOJIUTCS IIPEJIOCTABJISATH OTKPBIThHIE
oIeparuu /s 10cTylna K BHyTPEHHEMY COCTOSTHUIO 9JIEMEHTOB, YTO CTaBUT
IIOJI YTPO3y MHKATICYJISIHIO.

B Peanusauus

C KasK/IbIM 0OBEKTOM CTPYKTYPbI ACCOIIMMPYETCs HEKHMIA KJTace oceTuTesist Visitor.
B aTom abcTpakTHOM Kiiacce oObsiBJIeHbI oriepaliii VisitConcreteElement st
KasKJI0ro KOHKPETHOTro Kjacca ConcreteElement 9/1eMeHTOB, IIPeCTABIEHHBIX
B CcTpyKType. B Kak 100 onepanuu tuma Visit apryMenT oObsBaeH Kak IpHHaI-
Jexamuii ognomy u3 kiaaccos ConcreteElement, Tak uto nmoceruresib MOKeT
Hanpsimyto obpaiarbes K unTepdeiicy sroro knacca. Kmacenst ConcreteVisitor
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3aMeEIAIoT ollepalnuy Visit ¢ 1eJibio peajn3anuu MOBeJIeHUA TOCETUTENA I
COOTBETCTBYIOIIEro Kjacca ConcreteElement.

B C++ ob6bsasienue kiacca Visitor BbIIsIen0 Obl IPUMEPHO TaK:

class Visitor {

public:
virtual void VisitElementA(ElementA*);
virtual void VisitElementB(ElementB*);

// W T. 4. BNA ApYruX KOHKPETHbIX 3/1eMeHTOB
protected:
Visitor();

1

Kasknprit kmace ConcreteElement peanusyeT omneparuio Accept, KOTOpasi BbI-
3BIBAET COOTBETCTBYIONIYIO OTIEPaITio Visit. .. TOCETUTES /I 9TOTO Kacca.
CuietoBaresibHO, BbI3bIBAEMast B KOHEUHOM UTOTE OIIEPAIIs 3aBUCUT KaK OT KJlacca
3JIEMEHTA, TAK W OT KJIACCA TOCETUTEIS .

O6’I)HB]ICHI/IH KOHKPETHDBIX 9JIEMEHTOB BbIIVIAAAT TaK:

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

class ElementA : public Element {
public:

ElementA();

virtual void Accept(Visitor& v) { v.VisitElementA(this); }
s

class ElementB : public Element {
public:
ElementB();
virtual void Accept(Visitor& v) { v.VisitElementB(this); }

1

! MosKHO ObLIO ObI KCIIOJIB30BATh MEPErpy3Ky (PyHKIUIL, UTOOBI IaTh HTUM OTIEPALIUAM OJHO

1 TO ke poctoe uMs (Harpumep, Visit), Tak Kak OHHU ysKe Pa3jinyaioTcsl TUIIOM Iiepe/laBac-
MOTO TTapameTpa. IMeioTest apryMeHThl Kak B T10J1b3Y MOA0GHOM [ePerpysKu, Tak U IPOTHB
Hee. C 0/IHOIT CTOPOHBI, ITO[YEPKUBACTCS, YTO BCE OIIEPAIIMH BBITIOJIHSAIOT OJIHOTUITHBII aHA-
JIn3, XOT4 U ¢ pasHbiMu aprymenTamu. C IpyToii CTOPOHDL, TIPH 3TOM YNTATEJIIO IIPOTPAMMBbI
MOJKeT ObITh He BIIOJIHE TIOHSATHO, YTO [IPOUCXOIUT TIPK Bbi30Be. B 001eM Bee 3aBUCUT OT
TOTO, YACTO JIM Bl IIPUMeEHseTe Neperpy3Ky MyHKIUii.
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Knace CompositeElement Mor OBl peanm30BaTh onepalunio Accept ciaeayomnum
obpasoM:

class CompositeElement : public Element {
public:

virtual void Accept(Visitor&);

private:

s

List<Element*>* _children;

void CompositeElement::Accept (Visitor& v) {

ListIterator<Element*> i(_children);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Accept(v);

}

v.VisitCompositeElement(this);

IIpu penrennu Borpoca 0 NPUMEHEHUM IIATTEPHA MNOCETUTENb YACTO BO3HUKAIOT
J1Ba CIIOPHBIX MOMEHTA:

dsoiinas ducnemuepusayus. 110 cBoeil CyTH maTTepH nocetutenb M00aBJIsIET
B KJIACChl HOBBIE OIepaliy 6e3 UX U3MEHEHUs. ITO JIeJACTCST ¢ OMOIIbIO
[premMa, Ha3blBaeMOTO ABOMHON Aucneryepusanueii. JlanHas TexHuKa X0po-
mo u3BectHa. HexoTtopeie a3piku mporpammupoBanus (Hampumep, CLOS)
HOJAEPKUBAIOT ee aBHO. SI3biku ke Bpoge C++ u Smalltalk moggepsxusaior
TOJIBKO OJIMHAPHYTO [IMCIIETYEPUBALIUIO.

JList oTIpe/iesieH s TOTo, Kakas oriepariust OyIeT BBITIOIHSTD 3aIIPOC, B SI3bIKAX
C OJIMHAPHOIT AucHeTYepu3anueil HeoOXOIUMBI UMsI 3a1TPOca U TUIT TOJIY-
yaressa. Hanpumep, To, kakast ornepaiust Oyier Bbi3aBaHa st 00pabOTKH 3a-
mpoca GenerateCode, 3aBUCHUT OT THIIA 0OBEKTA B Y3JI€, KOTOPOMY a/[PECOBAH
3arrpoc. B C++ BbI30B GenerateCode /s aK3eMILisgpa VariableRefNode
TIPUBONT K BBI30BY (PyHKIINH VariableRefNode: :GenerateCode (TeHe-
pupyomieil Kox obpalieHus K nepeMeHHoii). Bbi3oB ke GenerateCode
JUI y3ya Kjacca AssignmentNode NPUBOAUT K BbBIZOBY (byHKuI/II/I
AssignmentNode: :GenerateCode (TeHEpUPYIONIEl KO/ IS OMlepaTopa Mpu-
cBauBanus ). Takum 06pas3oM, BBITIOJTHIEMAst OTIEPAIS OIIPEIEIISETCS OTHO-
BPEMEHHO BUJIOM 3aIIpOca U TUIIOM TI0JIy4YaTeJIs.

[TonsaTue «aABOWHAA AUCIIETYEPU3AIUST> O3HAUAET, YTO BBITOJIHIEMAas OTle-
panus 3aBUCUT OT BUJIA 3aITPOCA U TUTIOB [IBYX OJIy4aTesieil. Accept — aTo
orepalus ¢ IBOMHON aucneryepusaiueil. Ee ceManTuka 3aBUCUT OT TUIIOB
IBYX 00beKTOB: Visitor u Element. /[BoiiHast IUCIIETYEPUBAIINST TIO3BOJISIET
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[IOCETUTEIIO 3alpalluBaTh Pa3Hble ONepaluy JJs KaXKI0ro Kjaacca dJje-
MeHTal.

[TosTOMYy BO3HUKAET HEOOXOAMMOCTH B [IATTEPHE MOCETUTENb: BBITTOJIHSIEMAsT
onepalus 3aBUCUT U OT TUIIA [IOCETUTEJIS], U OT TUIIA [T0CEIaeMOro 3JieMeHTa.
BmecTo cratndeckoii mpuBA3KHM orieparinii K maTepdeiicy Kiaacca Element Mbl
MOJKEM KOHCOJIUIMPOBATH 9TU Ollepaliu B Kjaacce Visitor u uCIoab30BaTh
Accept ISt IPUBSI3KHM X BO BpeMs BbITIOJTHeHUsI. Pacinpenue unrepdeiica
KJacca Element CBOAMTCS K OIIpe/ieJieHII0 HOBOIO IoJiKJIacca Visitor, a He
K MO/II/I(l)I/IKaL[I/II/I MHOI'MX IIOJKJIAaCCOB Element;

KAKOU Y4acmuux Hecem omeemcmeennocmny 3a 00x00 cmpyxmypot. IloceTu-
TeJIb IOJKEH 0O0UTH KasK/IbIi 3IEMEHT CTPYKTYPbl 00BbEeKTOB. Bompoc B ToMm,
Kak Ty/a momactb. OTBETCTBEHHOCTD 32 00X0/l MOKHO BO3JIOKUTH HA CaMy
CTPYKTYPY OOBEKTOB, Ha MOCETUTEJISI VI HA OTAETbHBIN 00BEKT-UTEPATOP
(cM. marrepu utepatop (302)). Yare Bcero crpykrypa 0ObEKTOB OTBEYAET
3a 06xox. Kosutekiuss mpocto 06X0MUT BCE CBOM BJIEMEHTBI, BbI3bIBAsI JIJIsSI
Kaxgoro onepanuio Accept. CocraBHOI 00BEKT OOBIYHO OOXOAUT CAMOIO
cebsI, 3aCTaBJIsIs OTEPAINIO Accept MOCETUTH MOTOMKOB TEKYIIETO dJIEMEHTa
1 PEKYPCUBHO BbI3BaTh Accept JIJIsI KasK/0TO U3 HUX.

JIpyroe pelienre — BOCIONb30BATHCS UTEPATOPOM JIJIsk IOCEIIECHHSI SJIEMEHTOB.
B C++ MoxHO TPUMEHNTDh BHYTPECHHWH MJI BHEIITHUI UTEPATOP, B 3aBUCUMO-
CTHU OT TOTO, 4TO AOCTYIHO 1 Gosiee addexTrno. B Smalltalk o6brumo pato-
TAIOT ¢ BHYTPEHHUM UTEPATOPOM Ha OCHOBE MeToza do: u 6s10Ka. [TocKoIbKy
BHYTPEHHUE UTEPATOPbI PEATTU3YIOTCS CAMOIT CTPYKTYPOii 00BEKTOB, TO paboTa
C HUMH BO MHOTI'OM HAIIOMMHAET MPE/IbIIyIee PelieHne, Korjaa 3a 06X01 oT-
BeyaeT cTpyKTypa. OCHOBHOE pas/indie 3aK/II04aeTCst B TOM, YTO BHY TPEHHUI
WUTEPATOP He IPUBOAUT K IBOMHOM IMCIIETYEPU3AIINH: OH BHI3bIBAET OTIEPAIIUIO
nocemumens. ¢ SAEMEHMOM B KaueCTBe apryMeHTa, a He ONePAIUIO leMeHma
¢ nocemumenem B kauectse aprymenta. OHaKO MCIIOJIb30BATh MATTEPH MO-
cetuTenb ¢ BHYTPEHHUM MTEPATOPOM JIETKO B TOM CJIydae, KOT/a Omepariust
[OCETUTEISI BHI3BIBAET OIEPAIIIO dJIeMEeHTa Ge3 PEKYPCHH.

MOoKHO fake BKIIOYUTD aArOPUTM 00X0/a B IIOCETUTEIS, XOTsI 3AKOHUUTCS
aTO AybOMpoBaHueM Koja 06X0/a B KaskKIoM KJacce ConcreteVisitor st

1

Ecan ectb aBoitHas aucnerdyepusanus, To mouemy Obl He ObITh TPOIHOMN, YeTBEPHON WIn
JIMCTIeTYePU3aINN TPOU3BOJIBHON KpaTHOCTH? [[BoiTHAS AMCTIeTYepu3alis — 3TO IPOCTO
YACTHBIIT CIIydaii MHOKECTBEHHOM IUCIIeTYEPU3AIIIU, IPU KOTOPOI BbIOUpaeMasi orepanus
3aBucuT ot Jio6oro unciaa Tunos. (CLOS Kak pas u MOIepP:KIUBAET MHOKECTBEHHY O I1C-
neryepusainio.) B A3bikax ¢ MOAep;KKOM IBOMHON NI MHOKECTBEHHOM /IUCIIeTYepU3aliniu
HEOOXOIMMOCTD B MATTEPHE NOCETUTESIb BO3HUKAET TOPA3/I0 PEKE.
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Kakoro arperata ConcreteElement. OcCHOBHAS IPUYMHA TAKOTO PEIICHUS —
HEOOXOIMMOCTD PEAT30BaTh 0COO0 CIIOKHYIO CTPATEINI0 00X0/1a, 3aBUCSIILY IO
OT Pe3yJIbTATOB OTEPAIHil Ha/l OGBEKTAMU CTPYKTYPbL. ITOT CIIydail paccMa-
TpuBaeTcs B paszene «[Ipumep komas.

Mpumep Koga

[TOCKOIBbKY TIOCETUTEH OOBIYHO ACCOIMUPYIOTCSI C COCTABHBIMU OOBEKTAMHU, TO
TSI MJLTIOCTPAITAH TTaTTepHA MOCeTUTe b MBI BOCTIOIb3YeMcs KaccaMu Equipment,
oTpejieJieHHBIMY B pasjieiie «IIpumep Koma» 13 omrcanus maTTepHa KOMMOHOB-
wwuk (196). /s onpenenenust onepaiuii, CO3a0IUX HHBEHTAPHYIO OIKICH
MaTepHaIoB M BRIYMCSIONNX TTOJTHYIO CTOMMOCTD arperara, HaM MOHaZ00uTCs
maTTepH nocetutenb. Kiacchl Equipment HACTOIBKO TPOCTHI, YTO TPUMEHSITh MaT-
TEPH NOCeTUTENb B 00TIEM-TO U3JIUIITHE, HO Ha TOM IIPUMEpPe IEMOHCTPUPYIOTCSI
OCHOBHbBIE OCOOEHHOCTHU €0 Pean3aIinm.

ITpuBenem erite pas 0ObsiBJIeHUE Kiacca Equipment U3 OITUCAHS TTATTEPHA KOMIMO-
HoBWMK (196). Mbl 106aBuIM onepanuio Accept, 4TOObI MOKHO ObLIO paboTaTh
C TTOCETUTEJIEM:

class Equipment {
public:
virtual ~Equipment();

const char* Name() { return _name; }

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Accept(EquipmentVisitor&);
protected:

Equipment(const char*);
private:

const char* _name;

s

Omnepanuu Kracca Equipment BO3BpaIlalOT Takie aTpuOyThI eANHUIIBI 000PY-
JOBaHUs, KaK aHepromnorpebeHne U CTOMMOCTDb. B mojkiaccax aTu onepaiun
mepeorpeieIeHbl B COOTBETCTBIY ¢ KOHKPETHBIME THITAMI 000pyI0oBaHus (paMa,
IUCKOBO/IBI U 9JIEKTPOHHBIE TIJIATHI ).

B aGcTpakTHOM Kitacce Beex moceTuTesieil 060pyI0BaHst UMEIOTCSI BUPTYalbHbIE
dyHKIIIN 11g Kaxgaoro mogakiaacca (eM. Hmke). [lo ymomgaruio atu hyHKIIIN
HMNYEero He AeJiaroT:
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class EquipmentVisitor {
public:
virtual ~EquipmentVisitor();

virtual void VisitFloppyDisk(FloppyDisk*);
virtual void VisitCard(Card*);

virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus*);

// W Tak panee pnA BCeX KOHKpeTHbIX noaknaccoB Equipment
protected:
EquipmentVisitor();

1

Bce nopkmacest kiracca Equipment omnpenessiiorT pyHKIUIO Accept MTPaKTUYECKU
onnnaxkoBo. OHa BBI3bIBAET OTiepalinio EquipmentVisitor, KOTOpas COOTBETCTBYET
KJIaccy, MOJTyYUBIIEMY 3ampoc Accept:

void FloppyDisk::Accept (EquipmentVisitor& visitor) {
visitor.VisitFloppyDisk(this);

}

Buibl 060pyioBaHusi, KOTOPbIE COAEPIKAT JAPyroe 0bopypoBanue (B 4aCTHOCTH,
nojiKkaaccel CompositeEquipment B TEpPMUHOJIOTUM IIATTEPHA KOMMOHOBLUUK),
peasmsyioT Accept myrem 00Xo/a CBOMX MOTOMKOB M BbI30Ba Accept s KasK-
JOr0 M3 HUX. 3aTeM, Kak 0ObIYHO, BBI3bIBACTCS onepauus Visit. Hanpumep,
Chassis: :Accept MorJjia 66l 000MTH BCe PACIIOIOKEHHbIE Ha IACCH KOMIIOHEHTBI
CJIeLy oM 00pa3oM:

void Chassis::Accept (EquipmentVisitor& visitor) {
for (
ListIterator i(_parts);
1i.IsDone();
i.Next()

) A

i.CurrentItem()->Accept(visitor);

}

visitor.VisitChassis(this);

[Tonxmaccer EquipmentVisitor ompeaesssioT KOHKPETHBIE aJITOPUTMBI, TPUMEHS-
eMble K CTPYKType obopynoBanust. Tak, PricingVisitor BBIYNCISIET CTOUMOCTD
Bcell KOHCTPYKIIMH, /I 4YeTO CYMMUPYET HETTO-1I€HbI IPOCTBIX KOMIIOHEHTOB
(marpumep, THOKME AUCKN) U 1IEHY CO CKUIKOW COCTaBHBIX KOMITOHEHTOB (Ha-
TIpUMep, paMbl 1 ITIUHBI):
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class PricingVisitor : public EquipmentVisitor {
public:
PricingVisitor();

Currency& GetTotalPrice();

virtual void VisitFloppyDisk(FloppyDisk*);
virtual void VisitCard(Card*);
virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus*);
/] ...

private:
Currency _total;

s

void PricingVisitor::VisitFloppyDisk (FloppyDisk* e) {
_total += e->NetPrice();

void PricingVisitor::VisitChassis (Chassis* e) {
_total += e->DiscountPrice();

Takum 06pa3oM, oceTuTeNb PricingVisitor mojcynTaeT MOIHYIO CTOMMOCTD
BCEX y3JI0B KOHCTPYKIMK. 3aMeTHM, uTO PricingVisitor BbiOMpaer crpaTeruio
BBIYKCJICHUSI TIEHBI B 3aBUCUMOCTH OT KJIacca 000PY/I0BaHMsI, JIJIst 4eTO BbI3bIBa-
€T COOTBETCTBYIONLYI0 (GYHKINIO Kiacca. OcOOEHHO BasKHO TO, YTO JIJIsT OIEHKU
KOHCTPYKITUU MOKHO BBIOPATH APYTYIO CTPATErHIO, TPOCTO MOMEHSB KJIACC
PricingVisitor.

OnpeesiuTh IIOCETUTEIS ISk COCTABIEHHST MHBEHTAPHOI OTIMCH MOKHO CJIE/LY-
IOIUM 00Pa3oM:

class InventoryVisitor : public EquipmentVisitor {
public:
InventoryVisitor();

Inventory& GetInventory();

virtual void VisitFloppyDisk(FloppyDisk*);
virtual void VisitCard(Card*);

virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus*);

/...

private:
Inventory _inventory;

s
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[Toceturens InventoryVisitor MOACYUTHIBAET UTOTOBOE KOJIMUYECTBO KAKIOTO
Bujia 060py/I0BaHuUsT BO BCeHl KOHCTPYKIMU. [Ipu 9TOM MCIO/Ib3yeTCst Kiace
Inventory, B KOTOPOM oTipefiesieH mHTepdeiic a1 100aBiennst KOMIIOHEHTa
(311€CHh MBI €T0 TIPUBOIUTD He GyIeM):

void InventoryVisitor::VisitFloppyDisk (FloppyDisk* e) {
_inventory.Accumulate(e);

void InventoryVisitor::VisitChassis (Chassis* e) {
_inventory.Accumulate(e);

JloGaBenne InventoryVisitor K CTPYKType 0OBEKTOB MOKET MPOUCXOAUTD
CJIEYIOMIM 00Pa3oM:

Equipment* component;
InventoryVisitor visitor;

component->Accept(visitor);
cout << "Inventory "

<< component->Name()

<< visitor.GetInventory();

Jlanee Mbl mokaskeM, Kak Ha s3pike Smalltalk peanusosars npumep us onuca-
HUs naTTepHa uHtepnpetatop (287) ¢ momoibio naTTepHa nocetutens. Kak
U B IIPEbIAYIIEM CIydae, 9TOT IPUMEP HACTOJbKO MaJl, YTO NAaTTePH NOCeTUTENb
0c0001i 1MOJIb3BI He IPUHECET, HO HEILIOX0 JIeMOHCTPUPYET OCHOBHBIE TPUHIIN-
nbl. KpoMme TOro, IeMOHCTPHUPYETCSl CUTYallis, B KOTOPOii 3a 00X0J OTBEYAET
HOCETUTEIb.

Crpykrypa 00beKTOB (perysipHble BbIPpaKeHUs) TIPeACTaBIeHA YeThIPbMS
KJaccamu, B KaKJIOM M3 KOTOPBIX CYIIECTBYeT MeTOJl accept :, IPUHUMAOIINA
IOCETUTEJIb B KauecTBe apryMenTa. B kjacce SequenceExpression MeTo accept:
BBITJIAIUT TaK:

accept: aVisitor
~ aVisitor visitSequence: self

Metonm accept: B kKnaccax RepeatExpression, AlternationExpression
1 LiteralExpression IocklIaeT COOOIIEHN visitRepeat:, visitAlternation:
nvisitlLiteral: COOTBETCTBEHHO.

Bce ueThipe Kiiacca J0JKHBI IMETh (DYHKIIUU OCTYTIA, K KOTOPBIM MOKET 0Opa-
TUTBCS TTOCETUTEND. /[ SequenceExpression 3To expressionl 1 expression2;
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g AlternationExpression — alternativel u alternative2; g Kiacca
RepeatExpression — repetition, a 1ig LiteralExpression — components.

KoHKpeTHBIM TIOCETUTENIEM BBICTYIIAET Kiiacc REMatchingVisitor. On oTBeuaer
3a 06XO0J CTPYKTYPBI, TIOCKOJbKY aJrOpUTM 06X0/a HeperyspeH. B ocHOBHOM
3TO ITPOUCXO/IUT U3-3a TOTO, YTO RepeatExpression noceniaet cBO KOMIIOHEHT
MHOTOKPaTHO. B Kytacce REMatchingVisitor ecTh nmepeMeHHas 9K3eMILIsIpa
inputState. Ero meronl [IPAKTUYECKU [MOBTOPAIOT METO/Ibl match: Kjaccos
BbIPKEHUU M3 IMaTTEPHA MHTEPMPeTaTop, TOJbKO BMECTO apryMeHTa inputState
TTOZICTABJISIETCS Y3€JI, ONMUCHIBAIONINI cpaBHUBaeMoe BhIpaskenre. OqHako OHI
MO-TIPEKHEMY BO3BPAIAl0T MHOKECTBO MOTOKOB, ¢ KOTOPBIMH JIOJIKHO OBITh
COIIOCTABJIEHO BbIPAKEHUE JIJIS TIOJIYHYEeHUS TEKYIIETO COCTOSHUS:

visitSequence: sequenceExp
inputState := sequenceExp expressionl accept: self.
A sequenceExp expression2 accept: self.

visitRepeat: repeatExp

| finalState |

finalState := inputState copy.

[inputState isEmpty]

whileFalse:

[inputState := repeatExp repetition accept: self.
finalState addAll: inputState].

~ finalState

visitAlternation: alternateExp
| finalState originalState |
originalState := inputState.
finalState := alternateExp alternativel accept: self.
inputState := originalState.
finalState addAll: (alternateExp alternative2 accept: self).
~ finalState

visitLiteral: literalExp
| finalState tStream |
finalState := Set new.

inputState
do:
[:stream | tStream := stream copy.
(tStream nextAvailable:
literalExp components size
) = literalExp components
ifTrue: [finalState add: tStream]
1.

A finalState



O6cyxaeHmne naTTepHOB NOBEAEHNS 395

B V3BecTHble NprMEHEeHNA

B xommusitope Smalltalk-80 nmeercst kace moceTnTesist, KOTOPbIil HA3bIBAETCSI
ProgramNodeEnumerator. B OCHOBHOM OH IPUMEHSETCH B aJITOPUTMAX aHAIU3a
MCXO/JHOT'O TEKCTA IIPOTPAMMbI U HE UCIIOJb3YETC HU JIJI1 FeHEPUPOBaHM A KOJ1a,
HU JIJISI KPACUBOM MeYaTH, XOTsI MOT OBI.

IRIS Inventor [Str93] — aro 6ubnmoreka st pa3pabOTKH MPUIOKEHUN TPeX-
MepHOIi rpaduku. Bubsmoreka npencrasisier coO0i TPEXMEPHYTO CIIEHY B BUJIE
Hepapxui y3J0B, KaXK/Iblil U3 KOTOPBIX COOTBETCTBYET JIHOO T€OMETPHUECKOMY
00beKkTy, b0 ero arpubyty. [ onepanuii TMna n3006paKeHUsT CLEHbI UIN
06paboTKH COOBITHSI BBOJA HEOOXOAUMO MTO-PA3HOMY 00XOAUTH 3Ty HEPAPXHUIO.
B Inventor msist aToro caysKaT HOCETUTENN, KOTOPBIe HA3bIBAIOTCS NeHCTBUSAMU
(actions). EcTb pasimunble moceTuTe u [A1st u306paxenusi, 00paboTKy COObITHIA,
[IOKMCKa, COXPAHEHUsI U OIIPe/le/IEHIsT OrPaHUYUBAIOIIX TIPSIMOYTOJIBHIKOB.

Y1065l yIIPOCTUTH J0GABIEHIE HOBBIX Y3J10B, B OubaroTeke Inventor peainsosa-
Ha cxeMa IBONHON ancnerdyepusanun Ha C++. J[yd 9T0T0 CoTy:KUT WHOOPMAITHIT
0 THIIE, IOCTYITHASI BO BPEMsI BBITTOJTHEHUS, U IBYMEPHast TaOJIUIIA, CTPOKU KOTOPOI
MIPEJICTABJISIOT TIOCETUTEIEH, 2 KOJIOHKU — KJIACCHI Y3JI0B. B Kask1011 stueiike xpa-
HUTCS yKa3aTesrb Ha QYHKITUIO, CBSI3aHHYIO C TTAPOii «<[TOCETUTENb — KJIaccy y3Ja.

Mapk JIurron (Mark Linton) BBes TepmuH «moceturenb»> (Visitor) B crenu-
dbukanuio 6ubanorexu A nocrpoenus npunosxkennii X Consortium’s Fresco
Application Toolkit [ LP93].

B PopacTBeHHble MATTEpPHbI

KomnoHoswmk (196): moceTnTesm MOTYT MCIIOTH30BATHCS 17151 BBITTOJTHEHUS OTTe-
paluu HaJl BceMu 0ObEKTaMU CTPYKTYPBI, ONPEAeIeHHON ¢ MOMOIIIBIO MaTTepHa
KOMMOHOBLUYK.

WMHTepnpeTatop (287): moceTUTE b MOKET UCTIOTH30BATHCS IS BBITIOJTHEHUS
WHTEPIIPETAINN.

ObCYXIEHWE MATTEPHOB NOBEAEHNA

WHKANCYNALNA BAPUALLMI

I/IHKaHC}’JIHLII/Iﬂ BapI/IaLII/Iﬁ — JJIEMEHT MHOTUX ITaTTEPHOB IMOBEAEHNWA. Ecmm
orpe/iesyieHHasd 4aCTb IIPOrpaMMbI ITOJIBEPKEHA TIEPUOANYECKUM USMEHEHUAM, 9TU
MMaTTEPHDbI ITIO3BOJIAIOT OIIPE/IC/INTD 0OBEKT [T MTHRAICYJIAIMU TaKOTr'O aClleKTa.
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Jlpyrue yacTu mmporpaMmbl, 3aBUCSIIUE OT JIAHHOTO aCIeKTa, MOT'YT KOOIIEPUPO-
BaTbcst ¢ HUM. OOBIYHO MATTEPHbI TIOBEEHIS ONPENENsIOT abCTPaKTHBIN K1ace,
C TIOMOII[BIO KOTOPOTO OIMKMCBIBAETCS MHKATICYIUpyoluii 00bekt!. CBouM Ha-
3BaHUEM TTaTTEPH KaK pas 1 00si3aH 9TOMY 00bEKTY.

Hanpumep:
B 06beKT cTpatervs (362) HHKATICYIMPYET aITOPUTM;

B 00beKT coctosHve (352) MHKAIICYIMPYET MOBEIeHIE, 3aBUCSINEE OT COCTO-
STHUS;

B o0bekT nocpegHuk (319) MHKATCYIUPYeT MPOTOKOJ OOIIEHIST MEKIY 00b-
eKTaMU;

B o0bekT utepatop (302) MHKaICyJIUPyeT crocoObl JOCTyIa U 00X04a KOMIIO-
HEHTOB COCTABHOTIO 0OBEKTA.

[Tepeuncrentbie TaTTEPHbI OMUCHIBAIOT TTOABEP/KEHHbIE N3MEHEHUSIM ACTIEKTHI
porpaMmbl. B G0/IbITHHCTBE TATTEPHOB (DUTYPUPYIOT /[BA BUIa OOBEKTOB: HOBBIIT
00beKT (M 0OBEKTBI), KOTOPBIN MHKATICYJUPYET ACIEKT, ¥ CYIIECTBYIONUI
00beKT (MK 06BEKTHI), KOTOPBIN 1M0JIb3yeTcss HOBbIMU. Eciii Obl He maTTepH,
TO (DYHKIIMOHAIBHOCTh HOBBIX OGBEKTOB TIPHUIILIIOCH ObI Ie/IaTh HEOTHEMIEMOI
4acThIio cymiecTByonmx. Hanpumep, Ko 00beKTa-cTpaTernu, BEPOSITHO, OBbLIT Ob
«3allUT» B KOHTEKCT CTPATETHH, @ KOJL 00bEKTA-COCTOSTHUST ObLII ObI pean30BaH
HETOCPE/ICTBEHHO B KOHTEKCTE COCTOSHMUS.

BripoueM, He Bce marTepHbl MOBeACHUS PazduBarOT (GYHKIMOHATBHOCTD TAKUM
obpasom. Hanpumep, marreps yenouka obsasanHocten (263) cBssan ¢ mpous-
BOJIBHBIM YHCJIOM 0OBEKTOB (TO €CTh HEIMOYKOIl ), TIPUYEM BCE OHM MOTYT yiKe
CYIIIECTBOBATh B CUCTEME.

Lienoyka o6A3aHHOCTEN UJLTIOCTPUPYET ellfe 0/IHO Pa3Jnyue MeXK1y aTTepHaMn
[IOBE/ICHUS: He BCE OHU ONPEIesIioT CTaTUYeCKUe OTHOIIEHUST B3aUMOCBSI3U
MEKy KaaccaMM. B yacTHOCTH, Lenoyka 06A3aHHOCTeN ITOKa3bIBaeT, KaK Op-
raHn30BaTh 0OMeH nHMOpPMaIeil MEKTY 3apaHee HeUn3BECTHBIM YHCIOM 00D-
eKTOB. B Ipyrux marrepHax y4acTBYIOT OOBEKTBI, IiepejaBaeMble B KAUeCTBE
apryMeHTOB.

! DTa TeMa KpacHOW HUTHIO MPOXOAUT M Yepe3 APYTUe MaTTePHbI. AGCTpakTHan dabpuka,
CTpoUTENb 1 NPOTOTMM MHKAIICYJIUPYIOT 3HAHKE O TOM, KaK CO3/ar0TCst 00BEKThI. [lekopatop
MHKATICYJIUPYET 063aHHOCTH, KOTOPbIE MOTYT OBITH 106aBIEHbI K 00bEKTY. MOCT OT/Ie/s1eT
abCTPAKIUIO OT ee Peasl3alii, O3BOJIAS UBMEHSITh UX HE3aBUCUMO JIPYT OT JPyTa.
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OBBEKTbI KAK APTYMEHTbI

B HECKOJIbKUX MaTTepHaX y4acTBYeT OOBEKT, 8cezda MCIOIb3YEMbBIN TOJBKO Kak
apryment. OHUM U3 HUX siBJsieTcst nocetutens (379). OObeKT-moceTuTeNbh — 3TO
apryMeHT TTOJMMOPGHOIT oTieparii Accept, TPUHAIEKAIIEH TOCETaeMoMy 00b-
exTy. MoceTnTenb HUKOT/IAa He PACCMAaTPUBAETCS KaK 4acTh MTOCENMIaeMbIX 00bEKTOB,
XOTSI TPAJUITMOHHBIM aJTbTEPHATUBHBIM BAPUAHTOM 3TOMY MATTEPHY CIAYKUT Pac-
npe/ieieHne KO/Ia IIOCETUTEIST MEKTY KJIaccaMu 0OBEKTOB, BXOJSIIIIX B CTPYKTYPY.

Jlpyr¥e narTepHbl ONPEIESIOT OOBEKThI, BBICTYTIAIOIINE B POJIH BOJIIEOHBIX CYIII-
HOCTeIi, KOTOPBIE TTEPEIAIOTCS OT OJTHOTO BJIA/IE/BITA K ZIPYTOMY ¥ aKTUBU3UPYTIOTCS
B Oyaymiem. K aT10il kareropum otHocsTcst KomaHga (275) u xpanutens (330).
B narrepHe KomaHaa TaKo «ITaJIOUKOM» SIBJISIETCS 3AITPOC, & B XpaHWTene OHa IIpe/l-
CTaBJIsIeT BHYTPEHHEE COCTOSTHIE 00EKTA B OTIPeIeIEHHbII MOMEHT. VI TaM, 1 Tam
«ITJI0YKa» MOJKET UMETh CJIOKHYI0 BHYTPEHHIOK CTPYKTYPY, HO KJIMEHT 06 3TOM
HUYero He «3HaeT». Ho maxe 371ech ecTob pasznuund. B maTTepHe KomaHAa BAKHYTO
POJIb UTPAET MOJMMOP(hU3M, TOCKOJIBKY BHINOJHEHHE 00bhEKTa-KOMaH/bl — I10-
smmopddHas onepaiust. HanpoTtus, maTEpdEiic XpaHUTens HaCTOJIBKO Y30K, UTO €r0
MOXKHO Tepe/IaBaTh JUIIb Kak 3HayeHue. [103TomMy BIiosiHe BEPOSITHO, YTO XpaHU-
TEJIb He TIPEIOCTABJISIET MOJUMOP(MHBIX OTIePAINii CBOUM KJIHEHTAM.

[IOJIXXEH 1N OBMEH UHOOPMALIMEN BbITb MHKANCYTUPOBAHHBIM
WU PACNPERENEHHBIM?

[TatTepubl nocpepHuk (319) u HabnwopaTens (339) KOHKYPUPYIOT MEKIY CO-
6oii. Paznnune Mexk/y HUMU B TOM, 4TO HabnogaTtenb pacrpeiesiser 0OMeH HH-
dbopmarreii 3a cueT 0ObEKTOB HabnogaTenb U CyGbekT, a NOCPeAHUK, Ha00OPOT,
MHKATICYJIUPYET B3aUMO/ICHCTBIE MEKLY IPYTUMUA OOBEKTAMHU.

B naTTepne HabnopaTens y9acTHUKN HabnoaaTenb U CyObeKT TOKHBI KOOTIEPH-
poBarbest, UT0OBI TTOIEPKATh orpanndenue. Ilartepabl oOMeHa nHdopMameit
OTIPEIETISIIOTCST TEM, KaK CBSI3aHbI MESKY COOOI HaOMo1aTe n 1 CyObeKThI; Y OJ1-
HOTO cyObeKTa 00bIYHO ObIBAET MHOTO HabJIoaTe e, a MHOT/a HabJIro1aTe b
cyObeKTa caM SIBJISETCST CYOBEKTOM HAOIOIEHUST CO CTOPOHBI IPYTOTO 0OBEKTA.
B matTepHe nocpeaHMK OTBETCTBEHHOCTD 3a MO/I/IEP;KaHNEe OTPAHIYEeHNST BO3JIa-
raeTcst UCKJIIOYUTEIBHO HA TIOCPEITHUKA.

Ha nam B3/, TOBTOPHO MCTIOB30BATh HabnoaaTteneil 1 CybbeKToB IPOIIEe, 9eM
nocpegHukos. ITaTtepr Habmoaatenb CIOCOOCTBYET Pa3/IETEHITO 1 OCIa0JIEHHIO CBSI-
3eil Mexx/1y HabnopaTenem 1 Cy6bekTom, UTO ITPUBOJUT K IIOSIBJIEHUIO CPABHUTEJILHO
MEJIKHX KJIACCOB, G0JIee MpUCIocoOIEHHBIX /7T TOBTOPHOTO MCIIOIB30BAHUSI.
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C npyroit cTOPOHbI, TOTOKU MH(MOPMAIIUU B NOCPEAHMKe MPOIIIE JIJIsl TOHUMa-
HUS, HesKeNn B Habnogatene. HabumomaTesu u cyObeKThbl 0OBIYHO CBSI3BIBAIOTCS
BCKOpE TIOCJIE CO3[aHMsI, U TIOHSITh, KAKMM K€ 00pa3oM OpraHn30BaHa UX CBSI3b,
B TIOCJIEIYIONTNX YaCTSIX TTPOTPAMMBI IOBOJIBHO TPYAHO. Ec/in BBI 3HAaeTe TaTTEpH
Habnoaatesb, TO MOHUMAaeTe Ba;KHOCTH TOTO, Kak MMEHHO CBsI3aHbI HAOJII0[aTe I
1 cyObeKTBI, ¥ TIPEJICTaBIIsIeTe, KaKue CBsI3M Hajlo McKaTh. OHAKO TPUCYIast
HabniopaTento KOCBEHHOCTD 3aTPY/HSIET TIOHUMaHUe CUCTEMBI.

B si3bike Smalltalk nabogaresn MoxkHO TapamMeTpru30BaTh COOOIIEHUSIMU, TIPH-
MEHIEMBIMU JIJIsT IOCTYTIA K COCTOSTHUIO CYO'BEKTA, TOITOMY CTEIeHb UX OBTOP-
HOTO UCIIOJIb30BaHusI Iake Bbitie, ueM B C++. Bor moyemy B Smalltalk marrepn
Habniopatens GoJiee npusJiekaresiet, yem B C++. CrieoBaTesibHO, IPOrPAMMICT,
iy il Ha Smalltalk, Hepeznko ncrosnb3yer Habnogatens Tam, e IPOrPaMMICT
Ha C++ npuMeHusI ObI TTATTEPH NOCPEAHIIK.

PA3JENEHUE NONYYATENENA W OTMPABUTENEN

Korzia B3aumMoeiic Ty 1o111e 00beKThl HATPSIMYIO CCBLIAIOTCS IPYT HA JIPYTa, OHN
CTAHOBSITCS 3aBUCUMBIMH, & 3TO MOKET OTPHUIIATEBHO CKA3aThCsI HA TOBTOPHOM
HCIIOJIb30BAHNY CUCTEMBI 1 pa30ueHnn ee Ha yPOBHU. [laTTepHbI KOMaHAa, Ha-
6nofatenb, NOCPEAHUK U Lenoyka o6sa3aHHOCTEN YKa3bIBAIOT PasHbIe CIOCOObI
pasfiesieHus moJiydaTeseil u oTpaBuTeseil 3ampocos. Kakblit crocob nmeer
CBOM JIOCTOMHCTBA U HEJIOCTATKHU.

[TaTTepH KOMaHAa TO/IEPKUBAET pas3esieHue 3a CUeT 0ObEKTa-KOMAH/IbI, KOTO-
PBIH ompesiesigeT MPUBSI3KY OTIPABUTEIS K TTOJyUaTeo;

aninvoker aCommand aReceiver
(oTnpaBuTenb) (nonyyarens)

Execute()

Action()

[TatTepn KomaHZa TTpefoCTaBIISgET TPOCTON WHTepdelic A BeIIAUN 3ampoca
(omepamnuio Execute). Ompenesienne CBSI3U MEKLY OTIIPABUTEIIEM U TIOJTydaTeeM
B CAMOCTOSITEILHOM 00bEKTE [TO3BOJISIET OTIIPABUTEIIO PadOTATh ¢ PA3HBIMU I10-
nydatensMu. OH OT/e/IIeT OTIPAaBUTEIS OT IoJIydaTesieil, objierdast TeM CaMbIM
MOBTOPHOE KCIoJb30BaHue. Kpome Toro, 00bheKT-KOMaH/Ly MOKHO TOBTOPHO
HCTIOTB30BATh [IJI TTaPAMEeTPU3AIIUN TTOTyYaTe s PAa3TNIHBIMI OTIIPABUTEISIMU.
HoMuHaibHO aTTepH KomMaHga TpeOyeT ompeesieHrsl TIOAKIacca It Kaskaoi
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CBA3U «OTIIPABUTEJIb — IIOJIY4aTEJ/Ib», XOTA UMEIOTCA CIIO0COOBI peann3alnuu, IIpu
KOTOPDBIX YZIA€TCA usbexarn IOpPOKAEHMA ITOAKIaCCOB.

[TarrepH HabnopaTens oTje/sieT otnpaBuTesieil (CyGbeKTOB) OT MmoJydaTeseit
(HabJrroziaTesieit) myTem onpeeaeHus uHTepdeiica [ist U3BEIEeHUsT O IPOUCITIE]-
UX ¢ CyOHEKTOM M3MeHeHusX. [0 cpaBHEHWIO ¢ KOMaHAoM B Habnogatene CBsI3b
MEK/LY OTITPABUTEJIEM U TI0JIydaTesieM ciabee, TOCKOJIbKY Y CyOheKTa MOKET ObITh
MHOTO0 HabJIio1aTesell 1 UX 4MCJIO IasKe MOKET MEHSATHCS BO BPEMsT BBIIIOJTHEHUS.

aSubject anObserver anObserver anObserver
(oTnpasuTens) (nonysatens) (nonysarens) (nonysarens)
1
Update() iy
L
Update() iy
L
Update() ol
L
T

Wurepdeiice cy6bekTa 1 Habnoaatens B maTTepHe HabnogaTenb MpeIHa3Hade bl
Juist iepegayn nHopMai 06 nuamenerusx. Ctano GbITh, 9TOT HATTEPH JIy4Iiie
BCETO TOAXOMUT ISl Pas/ieJieHnst OOBEKTOB B CJlydae, KOrjia MKy HUMHU €CTh
3aBUCUMOCTbD 110 JJAHHBIM.

[TarTepH nocpeaHVK pasaesisieT 00bEKTDI, 3aCTaBJISISI KX CCHLIATHCS APYT Ha J[PyTa
KOCBEHHO, 4epe3 00beKT-TI0CPETHIK.

aColleague aMediator aColleague aColleague
(oTnpaBuTens/nony4atens) (oTnpaBuTens/nony4aTens) (oTnpasuTenb/nonyyarens)

|

\

Y

A

A

A
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OObBEKT-TIOCPETHUK PACIIPEEISIET 3aPOChl MEKAY 00bEeKTaMI-KOJIeraMu
U leHTpanusyeT ooMeH nHdopMalmeii Mexxy Humu. Takum o6pa3oM, KoJLIer
MOT'YT «O0IIAThCS» MEKILY COOOM TOJIBKO € MOMOIIBIO HHTEpdeiica ImocpeHuKa.
[Mockoabky aTOT MHTEpdelic GUKCTPOBAH, TOCPEAHUK MOKET PeaTn30BaTh
COOCTBEHHYIO CXeMY JUCTIeTYepusaliy st 6osbineii tTubkoctn. Pasperraercst
KOJIMPOBATD 3aIIPOCHI U YIIAKOBBIBATH apIYMEHTBI TaK, YTO KOJIJIETH CMOTYT 3a-
MpaITBaTh BBIMTOJTHEHNE OTTePaIlnii 13 3apatee HeM3BECTHOTO MHOJKECTBA.

[TaTTepH NOCPeAHNK YaCTO CIIOCOOCTBYET YMEHBIIEHHIO YHC/IA TOIKIACCOB B CH-
cTeMe, TOCKOJIBbKY TIEHTPAIU3YeT Bech 0OMeH mH(MOpMaIneil B 0HOM KJacce,
BMECTO TOTO 4TOOBI PACTIPEAESATE €ro 1o moakaaccam. C Ipyroii CTOpOHbI, CH-
TyaTHBHbIE CXEMbI [IMCIIETYEPUBAINY CHUKAIOT GE30MACHOCTD TUIIOB.

HaKOHe]_[, IIaTTEPH Leno4vKa 006513aHHOCTEN OTIESIET OTIIPAaBUTEJIA OT IIOJIy4aTe id
3a CUHET 11epeadn 3alipoca I10 IEeIoYKe IMOTEHIIMa/IbHbIX nonyaneJIeﬁ.

aClient aHandler aHandler aHandler
(oTnpasutens) (nonyyartens) (nonyyartens) (nonyyarens)

il

HandleHelp()

HandleHelp()

HandleHelp()

>

i

[Tockombky uHTEpdElic MEKITY OTIPABUTENIIMU U TTOJyIaTeIIMU (PUKCUPOBAH,
TO LenoyKa 0683aHHOCTe TAKIKe MOKET HYK/IATHCS B CTIETIMATTM3UPOBAHHON CXeMe
mcrierdepusanuu. [loaroMy oHa 00J1aaeT TeMU JKe HeIOCTaTKaMU ¢ TOYKH 3pe-
HUs 6E30IIaCHOCTH TUIIOB, YTO U NocpeaHuK. Lienouka o6s3aHHOCTEN — XOPOIIUI
c110co0 PA3IETUTh OTIPABUTEIS U TOJIYYATES B CIIYUae, €CJIU OHA YIKe SIBIISIETCST
Y4aCThO CTPYKTYPBI CHCTEMBI, 2 OJIMH OOBEKT U3 IPYIIIBI MOKET IIPUHSITH Ha ceOst
00s13aHHOCTH 06paboTaTh 3arpoc. /[aHHbII MAaTTEPH MOBBIIIAET TMOKOCTD 1 32 CYET
TOTO, YTO HENOYKY MOKHO JIETKO USMEHUTDH NJIN PACIIUPUTD.

PE3IOME

3a HEMHOTOUYUCTEHHBIMI UCKIIOUEHUSIMU TTaTTEPHBI TTOBEEHUS JOTIOTHIIOT
U YCUJIMBAIOT JIPYT Apyra. Hamnpumep, kiacc B Lenouke o6s3aHHOCTel, CKOpee
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BCero, OyeT cojepsKaTh X0Tst Obl OJUH WabnoHHbin metog (373). OH MoKeT
H0JIb30BATHCS IIPUMUTHBHBIME OIEPALUAMIU, YTOOBI OLPE/IETUTh, JOJKEH I 00b-
exT 06paboTaTh 3aIIPOC caM, a TakKe B CIydae He0OXOAUMOCTH BbIOPaTh OOBEKT,
KOTOPOMY CJIeIyeT TTepeaipecoBaTh 3aIIpoc. Lienoyka MosKeT TPUMEHSITh TaTTEPH
KOMaHAa JIJist TIPE/ICTABJIEHUS 3alIPOCOB B BUjie 0OBEKTOB. 3a4acTyio NHTeprpe-
Tatop (287) moab3yeTcst MaTTePHOM COCTOAHME [IJISI OTpeieieHns] KOHTEKCTOB
CUHTaKCUYecKoro pasbopa. MHorma ntepatop 00OXOAUT arperaT, a noceTuTesb
BBITTOTTHSAET OTIEPAITIIO C KAKIBIM €T0 9JIeMEHTOM.

ITaTtTepubl MOBeAEHNS XOPOIIO COUETAIOTCS U C IPYTUMU TaTTepHamu. Hampu-
Mep, CUCTeMa, B KOTOPOI TPUMEHSIETCS aTTepH KoMrnoHoBluk (196), Bpems ot
BPEMEHU UCIIOJIb3YET NOCETUTENS JIJIsl BBITTOJIHEH WS OTIePAIUil HaJl KOMIIOHEHTAMU,
a TakyKe 3aJeHCTBYET Lernoyky o6sa3aHHocTel, YTo6bI 06eCIeYTh KOMITIOHEHTaM
JIOCTYII K TJI06aJIbHBIM CBOMCTBAM Yepe3 ux poautesis. BeiBaer, uto B cucreme
pUMeHseTcs U maTtTepH aekopatop (209) mamsa mepeomnpenerieHnss HEKOTOPBIX
CBOICTB YacTeil KOMITO3UITNH. A IaTTepH HabnogaTenb MOXKET CBSI3aTh CTPYKTYPBI
pasHbIX 0OBEKTOB, TOT/IA KaK MaTTEPH COCTOAHME TI03BOJUT KOMIIOHEHTaM 13-
MeHSITh CBO€E TIOBe/IEHTE TIPU N3MeHeHUN cocToHMA. CaMa KOMITO3UITNS MOKET
ObITh CO3/1aHa ¢ TprMeHeHreM cTpouTtensa (124) 1 paccMaTpUBATHCS KaK NPOTOTMN
(146) kaxoii-To APYroit YacThiO CUCTEMBI.

ITO XapaKTEPHO JIJIst XOPOIIIO CIIPOEKTUPOBAHHBIX 00BEKTHO-OPUEHTHPOBAHHBIX
CHCTEM: BHEIITHE OHU TIOXOKU Ha cOOpaHue MHOTOYKMCIEHHDIX [TATTEPHOB, HO BOBCE
He [I0TOMY, YTO UX IIPOCKTUPOBUIMKN MBICJININ UMEHHO TAKUMU KaTECTOPUAMH.
Komriozutiust Ha ypoBHE ATTEPHOB, a He KJIACCOB WK 00EKTOB, TO3BOJISET 10~
OUTBCSI TOM K€ CHHEPTHH, HO C MEHBITMMHU YCUIUSMHU.
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3AKJIIOMEHUE

Bo3MOKHO, KTO-TO CKa’kKeT, YTO IIPAaKTUYeCKasl LIEHHOCTb 9TOI KHUTU HE TaK YK
BesinKa. Besib B Hell He oNMCHIBAIOTCS HUKAaKNE PaHee HeU3BECTHDIE alTOPUTMBI
WJIA TIPIEMBI ITPOTPAaMMHUPOBAHUS. 3/1€Ch HE TIPEJITTAraeTcst CTPOroil METOZ0IOTHH
[IPOEKTUPOBAHUS CUCTEM, HE JI€JAeTCs TIONBITKY Pa3paboTaTh HOBYIO TEOPHUIO
MTPOEKTUPOBAHMSA, & BCETO JUIIb TOKYMEHTHPYIOTCS CYIIECTBYIOIIHNE TTPHEMBI.
A 13 3TOrO BBIXO/IUT, YTO JAaHHAA KHUTA ABJSAETCA HEIJIOXUM PYKOBOJCTBOM
HAYAJIBHOTO YPOBHSI, HO YK OMBITHOMY CHEIHAIUCTY B 00JaCTH 0O BEKTHO-OPH-
E€HTHPOBAHHOTO IIPOEKTUPOBAHNS OHA HU K YeMY.

Hazeemcs, BbI tymaete 1o-zpyromy. Karasorusanms naTtepHOB IPOEKTUPOBAHUS
BaskHa cama 1o cebe. OHa 3aj1aeT CTaHapTHbIC HA3BAHUS U ONPEIEICHHS TEM
TprueMaM, KOTOPBIMU MBI TIOCTOSTHHO TI0Jib3yeMcs. Ecam He n3y4aTh maTTepHBI
MPOEKTHPOBAHUST TIPOTPAMM, UX HEJb3sT OY/IET U yCOBEPIIEHCTBOBATD, a TIPH/LY-
MbIBATh HOBBIE OY/IET CJIOKHEE.

[lanHas kHUTa — TOJIBKO Havyasio. [IpuBeieHHbIe B Hell TATTEPHBI ITOCTOSTHHO HC-
[OJIB3YIOTCS B 00BEKTHO-OPUEHTUPOBAHHOM IIPOEKTUPOBAHII, HO Y3HATH O HUX
MOKHO TOJIBKO M3 YCTHON MOJIBBI WJIU Iy T€M U3yUYeHUS CYIIECTBYIOINX CUCTEM.
[Tocme mpouTenns paHHUX BAPUAHTOB 3TOW KHUTH MHOTHE TIPOEKTUPOBIIUKH CTa-
JIN 3MUCHIBATD, KAKUMHU [TATTEPHAMY OHU TI0JIb3YIOTCS, @ B CBOEI OKOHYATETIBHOM
(opme KHMTa TOOYAUT K aHAJIOTMYHOM paboTe eriie 6oJiee MUPOKYIO ayUTOPHIO.
XoueTcsd BEPUTH, UTO TO MOJOKUT HAYAJIO ABMKEHUIO 32 JOKyMEHTHPOBAHE
OTIBITA TPAKTUIECKOTO MTPOTPAMMUPOBAHTS.

B lIaHHOfI rjiaBe 06cy>K11aeTC$1, KaKoe BJIMAHNE OKAKyT MMAaTTEPHbI Ha pa3BUTHE
IIPOEKTUPOBaHUA, KaK OHU CBA3aHbl C IPYT'UMU €T0 CTOPOHAMU U KaK CaMOCTO -
TE€JIbHO BKJ/JIIOUUTLCA B pa60Ty 110 IIOUCKY 1 KaTaJIOTU3alhU I[MaTTEPHOB.
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6.1. YETO OMWAATD OT NATTEPHOB NMPOEKTUPOBAHIA

BoT HECKOIBKO BapUAHTOB TOTO, KaK IIATTEPHbI, ONIMCAHHbBIE B KHUTE, MOTYT I10-
BJIMSATH Ha Balll MIOAXO0/ K IIPOEKTHPOBAHIIO 00bEKTHO-OPUEHTHPOBAHHBIX IIPO-
rpamm. [TpuBeseHHbIe COOOPaskeHKsT OCHOBAHbI HA HAIIEM OIIBITE OBCEHEBHON
paboThI ¢ HUMU.

EQVHBIA CNOBAPb MPOEKTUPOBAHUA

N3yuenne paboThl BBICOKOKBATU(UIIMPOBAHHBIX TPOTPAMMIICTOB, TIATITYIINX HA
TPAUIINOHHBIX SI3bIKAX, IOKA3AJI0, YTO MX 3HAHUS 1 OIIBIT OCHOBAHbI HE TOJIKO Ha
CHHTAKCHCE sI3bIKA, HO U Ha H0Jiee KPYIHBIX KOHIIENITYaIbHBIX CTPYKTYPAX, TAKHIX
KaK aJTOPUTMbI, CTPYKTYPbI JlanHbiX 1 uguombr [AS8S5, Cop92, Cur89, SS86],
a Tak’Ke TJIAHWPOBAHUM TIATOB 110 IOCTIKEHNIO TTOCTaBIeHHBIX 1eseit [SE84].
B03MO:KHO, OHM TIPUJIATAIOT OCHOBHBIE YCUJIUSI K TOMY, 4TOOBI HATH aHAJIOTUT
TeKyllell 3a/aue B TeX IJIaHaX, alFOPUTMAX, CTPYKTYpax JaHHBIX M UINOMAX,
KOTOPBIMU OHU TI0JIb30BAJIICH PAHEe UK O KOTOPBIX OBLTIO M3BECTHO.

CrenuaucTsl B 06sacT HHGOPMATUKN BRIOMPAIOT UMEHA M KaTaJOTU3UPYIOT
QJITOPUTMBI U CTPYKTYPBI JAaHHBIX, HO 3a4aCTyI0 MbI He 3a00THMCS O TOM, 4TOOBI
KaK-TO Ha3BaTh IPYTUEe BU/BI TATTEPHOB. [1aTTepHBI TPEOCTABISIOT TPOEKTUPOB-
IIUKaM eIMHYI0 TEPMUHOJIOTHIO, KOTOPOH MOKHO TIOJIb30BAThCST JIJIsT OOTIEHNS,
JIOKYMEHTUPOBAHUS U U3yYeHUs BO3MOXKHBIX ajibTepHaTuB. CricTeMa HaunHaeT
BBITJIAIETH MeHee CJIO0XKHOM, TTOCKOIbKY MOSBIISIETCS BO3MOKHOCTH TOBOPUTH
0 Hell Ha 6oJ1ee BBICOKOM YPOBHE aOCTPaKIIUHU, YeM HOTAIUST SI3bIKA IIPOEKTHPO-
BaHUS WK TPOTPAMMUPOBAHUSI.

ITocsie 3HAaKOMCTBA € TTATTEPHAMU IIPOEKTUPOBAHUSI, ONIUCAHHBIMU B KHUTE,
BAlll SI3BIK TTPOEKTUPOBAHUS TIOUTH HaBepHIKA U3MeHUTCSA. U BbI HauHeTe
BKJIIOYATh HA3BaHUs IATTEPHOB B 00CYKICHUS TPOEKTOB: «3/1eCh CTOUT BOC-
noJsb3oBathest “HabogaTenemM”» Wi «A 9TH KJIacChl MOKHO TPeoOpa3oBaTh
B “cTpaTeruio”».

Nnomolub NP AOKYMEHTUPOBAHWUW U U3YHEHWU

3HaHMe OMICAHHBIX B KHUTE IIaTTEPHOB ITPOEKTUPOBAHUA ITOMOTAET ITIOHATDH CYy-
IIECTBYIOIME O6’beKTHO'OpI/IGHTI/IpOBaHHbIe CHUCTEMDI, B OOJIBIIMHCTBE KOTOPBIX
IMaTTEPHBI IPUMEHAIOTCA. .HIOJ_[I/Iy nsydarolue O6'beKTHO-OpI/IeHTI/IpOBaHHbIe
S3bIKH, YaCTO KaJYIOTCA Ha TO, YTO HACJE€AO0BaHNE B CUCTEMAX MCIHOJIb3YyETCA
3allyTaHHO, a p3.306p3.TI)CH B JIOTHUKE IIE€EPE/IavM YIIPABJIEHUA OYE€HDb TPYAHO.
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[TaTTepHbI IPOEKTUPOBAHUS TAKKE IMOBBICIT Ballly KBAJU(PUKAIINIO KaK TTPOEK-
trposIrKa. OHU TPEOCTABIAIOT CTAHAAPTHBIE PETEHUS /7T TUTTHYHBIX 3371a4.
Eci BbI I0CTaTOYHO J0JITO TpopaboTaeTe ¢ 00bEKTHO-OPHUEHTHPOBAHHBIMU CH-
CTEeMaMH, TO, BO3MOKHO, OCBOUTE OITUCHIBAEMBIE 3/1€Ch TTATTEPHBI Ha COOCTBEHHOM
ombITe. KHMTA CyIIecTBEHHO YCKOPHT Tpoliecc n3ydeHus. OTMETHM TakxKe, 4TO
3HaHUe MaTTEPHOB MTOMOJKET HAYMHAIONIEMY TIPOEKTUPOBIIIKY PaboTaTh Tak,
Kak paboTaeT aKCIepT.

[TousTh ccTEMy, KOTOPAs OMMCaHa B KATETOPUSX TPUMEHSIEMBIX B HEH MaTTep-
HOB IIPOEKTUPOBAHUS], HAMHOTO TIpolie. B poTuBHOM ciiyydae J1Jisi BbISIBJEHUS
MaTTEPHOB MPHUIILIOCH GBI BOCCTAHABAWBATD AW3alH IO MCXOMAHBIM TEKCTaM.
Hamuuue equnoro coBaps 03HAYaeT, YTO BaM HET HYK/IbI OTIMCHIBATH MATTEPH
LIEJTUKOM; JIOCTATOYHO IIPOCTO HA3BATD €0, & YUTATEJIb TOIUMET, O YEM UJIET PEUb.
[TpOeKTUPOBIIKK, HE3HAKOMBIII ¢ MATTepPHAMH, OJUKEH OyAeT cHavaia HaiTh
nHGOPMAIIIIO 0 HUX, HO 9TO BCE PABHO MPOIIlE, 4eM 00paTHOE KOHCTPYHUPOBAHHUE.

MpbI TOCTOSHHO TPUMEHSIEM TTATTEPHBI B CBOMX MTPOEKTAX M CYNTAEM UX NCKITIOUN-
TeJIbHO MOJIE3HBIMU. TeM He Meree, KTO-TO COUTET, YTO HAIIH CIIOCOOBI TPUMeHe-
HUST TTATTEPHOB CJIUIITKOM TIPOCTBI: MBI HCIIOJIb3YEM TTATTEPHBI IIPU BHIOOPE NMEH
JIJTST KJTACCOB, KaK OCHOBY JIJIST PA3MBITIIJIEHU 1 00YYE€HUS XOPOIIEMY TPOEKTH-
poBaIuio, a TaksKe /st onucanusi mpoektos [ BJ94]. Ho sierko npencraButh cebe
1 60JIee N30MIPEHHbIE CITOCOOBI IIPHUMEHEHNUST TATTEPHOB, HATPUMEP OCHOBAHHbBIE
na anx CASE-cpezcTBa nimm rumepTekcToBBIE IOKYMEHTHI. BripoueM, TaTTepHBI
OKaXKYT 3HAYUTEJHHYIO TOMOIIb U €3 CITOKHBIX HHCTPYMEHTOB.

AOMOJHEHWE CYLLECTBYIOLLUX METOZI0B

C moMo1Ibi0 0ObEKTHO-OPUEHTHPOBAHHOTO TIPOEKTHUPOBAHUS MOKHO CO3/aTh
XOPOIIHIA An3aiiH, 00YUNTh HAYMHAIOTIMX TPOEKTHPOBIIIKOB IIPABUJIBHBIM ITPHU-
emaM paboThl U CTaHAAPTU30BATh METOAUKU Pa3pabOTKU XOPOIIUX MPOEKTOB.
OO6BIYHO METOJT TPOEKTUPOBAHIST OTIPe/iesisieT 0003HaYeHUsT (KaK TPaBIIIO, TPa-
(buyeckue) 7151 MOJIETMPOBAHUST PA3JIMYHBIX ACIIEKTOB MTPOEKTa, a TakKe Habop
MPaBUJI, TUKTYIONINX, KaK U KOT/[a IPUMEHSTh Kaxk/10€e 0003HaYeHNE; 3a4aCTYIO
YIAETCst OTUCATH TIPOGJIEMBI, ¢ KOTOPBIMU MIPHUIILIIOCH CTOJKHYTHCST B X01€ pabo-
TBI HAJ[ TIPOEKTOM, CIIOCOOBI UX PA3PEIIeHUst 1 CIOCOOBI OIEHKU MOJIYYEeHHOTO
pesysbraTa. Ho o1bIT KBaaiUIIMPOBAHHBIX Pa3pabOTINKOB He HCUEPITBIBAETCS
OJTHUMU METOIAMU MTPOEKTUPOBAHNS, KOTOPBIE OHU MCTIOTB3YIOT.

JlymaeTtcs, 4TO HAIIK TTATTEPHBI OKA3bIBAIOTCS BAsKHBIM JIOTIOJIHEHUEM K METO/IaM
00bEKTHO-OPUEHTUPOBAHHOTO TIPOeKTHpoBanust. OHU TTOKA3BIBAIOT, KAK TIPHU-
MEHSITh TaKkue Ha30Bble MPUEMBI, KaK OOBEKTHI, HACJEI0BAHNE U TOTUMOP(I3M,
JIEMOHCTPHUPYIOT, KAK MOJKHO TIAPAMETPU30BATH CUCTEMY AJITOPUTMOM, TIOBE/ICHUEM,
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COCTOSIHUEM WU BUIOM OOBEKTOB, KOTOPBIE IIPE/II0IATACTCS CO31aBaTh. IlaTTepHb!
ITPOEKTUPOBAHUS ITO3BOJISIOT He TIPOCTO 3aDUKCUPOBATH PE3YIbTAaThl PENIEHU],
a OTBETUTDH Ha MHOTOUUCJIEHHBIE «ITOUYEMY>», BOSHUKAIOIIHNE B XO/Ie TIPOEKTUPOBA-
Hus. Paznensr «IIpumenumoctsy, «Pe3ymbTaThly U «Peanmmzanis»> B OMMCAHISIX
MATTEPHOB TIOMOTYT BaM COPUEHTUPOBATHCS IIPU IIPUHATUN PEITICHUS.

[TarTepHbI IPOEKTUPOBaHUST 0COOEHHO TI0JIE3HBI TOT/IA, KOT/Ia HYKHO TPpeodpaszo-
BaTh AHAJIMTUYECKYIO MOJIEJIb B MOJIeJIb peasn3aiui. Bormpekn MHOTOUNCIEHHBIM
3aBEPEHUsIM O OECIIPENITCTBEHHOM TIEPEXojie OT 0O BEKTHO-OPUEHTHPOBAHHOTO
aHaJM3a K MPOEeKTUPOBAHMIO, Ha TTPAKTUKE 9TOT IIPOIIECC HUKOT/IA HEe TIPOUCXOINT
riaagko. B tu6koM mpoexTe, OpUEHTHPOBAHHOM Ha MOBTOPHOE MCIIOJIb30BaHUE,
HUMeI0TCst 00BEKTBI, KOTOPBIX HET B aHAJIMTHYECKON Mojiesin. Ha 1mpoexT okasbi-
BAlOT BJIMSIHUE BHIOPAHHBIE SI3bIK TIPOTPAMMUPOBAHUS 1 OMOJINOTEKH KJIACCOB.
AHanuTryecKue MOJIEJIN 4aCTo IPUXOANUTCS TEPeCMaTPUBaTh, 4UTOOBI 0GECIIEYNTh
MIOBTOPHOE UCITOIb30BaHNe. MHOTHE TATTEPHBI, BKIIOUEHHBIE B KATAJIOT, HETIO-
CPEJICTBEHHO CBSI3aHBI C TAKOTO POJIa BOIIPOCAMHU, TI0YEMY MbI U HA3bIBAeM UX
naTTepHaMU nPOEKMUPOBAHUSL.

HOJ’IHOHGHHaH METOAUKA ITPOEKTUPOBaHWA OCHOBBIBAETCA HE TOJIBKO Ha IAaTTEP-
HaX ITPOEKTUPOBaHUA. TyT MOT'YyT ObIThH IIaTTEPHbI M aHAJIN 34, 1 II0JIb30BaTEJIbCKO-
To I/IHTep(beﬁca, " ONTUMU3AINU TTPON3BOIUTETbHOCTH. Ho TMaTTepHbl — OYE€Hb
Ba’KHas COCTaBHAA 4aCTb METOAMUKU IIPOCKTUPOBAHUA, KOTOPadA 40 CUX IIOP OT-
CyYTCTBOBAJIA.

LEJIb PEOAKTOPUHTA

[ToBTOPHO UCIIOJIb3yEMOE TIPOrPaMMHOE OOECIIEYEeHIE YACTO TPUXOAUTCS TIO/I-
Beprath pedaktopuury [OJ90]. IlaTTepHBI MTPOEKTUPOBAHUS ITOMOTAIOT BaM
PeNnTh, KaK IMEHHO TIPOBECTU PeaKTOPUHT, I MOTYT YMEHBIITUTH BEPOSITHOCTH
pedakropuHra B OyIyIeM.

ITo Bpaitany Dyty (Brian Foote), xK13HEHHDIIN ITIKT 00bEKTHO-OPUEHTHPOBAH-
HOIi TIPOTPaMMBI COCTOUT U3 TpeX (has: npomomunusayuu, SKCMEHCUEHO20 pocma
u xouconudavuu [ Foo92].

Daza MPOTOTUTTU3AINN XAPAKTEPUIYETCST BBICOKOW aKTUBHOCTBIO TPOEKTHPOB-
IIUKOB, HAIIPABJIEHHOI Ha TO, YTOOBI porpaMma Hadasa paborath. [Ipu sToM
OBICTPO CO3AETCST TIPOTOTHUI, KOTOPBIN MOCIEA0BATENbHO U3MEHSIETCS 10 TEX
1oP, MoKa He Oy/yT PeleHbl epBoHaYaIbHble 3a1a4i. OOBIYHO HA JaHHOM dTalle
porpamMmmMa rpejcrasisier co00il Habop nepapxuil KJIaccoB, OTPAsKAIOIIIX CYIIl-
HOCTH MTpeAMeTHOI 0061acTi. OCHOBHOM BU/I TOBTOPHOTO UCITOJIb30BAHMS — 3TO
MIPUHITAT <ITPO3PATHOTO SAMUKA» TTOCPEICTBOM HACTETOBAHII.
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[Tocsie BBO/Ia B 9KCIIyaTAlMIO PA3BUTHE MIPOrPAMMbBI OMPEAESETCS JIBYMSI
nporuBopeurBbiMi (hakTopamus: (1) mporpamme HeOOXOAMMO OTBEYATh BCE HOBBIM
TpeGoBaHusAM 1 (2) OMHOBPEMEHHO JI0JIKHA OBBIIIATHCS CTENEHb €€ ITOBTOPHOI
ucrosnbzyemoctt. HoBbie TpebOBaHMs AUKTYIOT HEOOXOAMMOCTH 00ABICHUS
HOBBIX KJIACCOB U OIlepaltil, ObITh MOKET, AaKe LEJIbIX NePAPXUN KIACCOB. DTH
TpebOBaHUS MOTYT YIOBJIETBOPATHCS, KOI/Ia HaunHaeTCs hasa IKCTEHCHBHOTO PO-
cra mporpamMmbl. TeM He MeHee, TaHHbBII TEPUO/] He MOJKET ITPO0JIKATHCS 10JITO.
B KkoHIIe KOHIIOB, TPOTpaMMa CTAHOBUTCS CJIUIIKOM HETHOKOH ¥ HE TIOAIaeTCst
JMaJIbHEH M n3MeHeHusM. Mlepapxuu KiaccoB 6oJiee He COOTBETCTBYIOT OHON
npeaMeTHoi obmactu. HanmpoTus, OHM OTpaskaloT MHOMKECTBO Pa3HbIX MPe/-
METHBIX 00J1aCTel, a KIacChl OMPEAEISAIOT COBEPUIEHHO Pa3HOPOIHbIE OTePaIliT
U TiepeMeHHbIe 9K3EMILISIPOB.

Yro6bl MporpaMma MOTJIa Pa3BUBATHCS U IAJIBIIE, €€ HEOOXOANMO MEPECMOTPETh
U PeOpraHu30BaTh; ITOT MPOIECC U Ha3biBaeTcsd pedaxmopunzom. IMeHHO
B BTOT MEPHUOJ YacTo (GopMupyiotest kKapkacol. [Ipu pedakTopunre Kiacchl,
OTUCBIBAIOIINE CIIeIUATN3UPOBAHHbBIE M YHUBEPCATIbHbIE KOMIIOHEHTBI, OT-
JIEJISTIOTCS IPYT OT JIPYTa, ONEPAIY TIePeMEIAIOTCST BBEPX-BHU3 M0 MePAPXUH,
a nHTEepdENCHl KIacCOB CTAaHOBATCS GoJiee panoHaabHbIMU. B (hase koHcomm-
JAallN ITOABJIAECTCA MHOT'O HOBDBIX 06T)CKTOB, 4aCTO B PE3yJbTaTe JJI€EKOMIIO3U-
MU CYIIECTBYIONIMX U UCIIOJb30BAHUSI KOMIIO3UIUY BMECTO HACJIEIOBAHMS.
Takum 006pa3oM, «IIPO3PAYHBIN SAMIUK> 3aMEHSETCsT «4epHbIM». B ¢Bsi3u ¢ He-
MPEKPAIIAIOIUMCST TIOTOKOM HOBBIX TPeOOBAHWIT 1 CTPEMIIEHIEM KO BCe Hoiree
BBICOKO# CTENEHH TIOBTOPHON HCIIOJIb3YEMOCTH 00hEKTHO-OPUEHTUPOBAHHAS
porpamMma JIoJiKHa BHOBb U BHOBB IPOXOAUTH Yepe3 (hadbl IKCTEHCUBHOTO
pocTa ¥ KOHCOJIU/IATTIN.

OKCTEHCUBHbI POCT

Bonblias cteneHb

HoBble TpeboBaHus o
MOBTOPHO NCMOJIb3YEMOCTH

npOTOTI/Ir]I/IpOBaHI/Ie KoHconnpauns

Ot aToro nuk/ia HUKya He feThess. Ho Xopommiii TpoeKTUPOBINUK MTPEIBUINAT
U3MeHEeHUsI, KOTOpble MOTyT moTpeboBarh pedaktopunra. OH 3HaeT, Kakue
CTPYKTYPBI KJTACCOB U 0OBEKTOB TO3BOJIST M30€KaTh peakTOPUHTaA, €ro Mpo-
€KT YCTOWYMB K M3MeHeHUsIM TpeboBanuil. TuarebHbIil aHaau3 TpebOBaHMIT
MOMOKET BBISIBUTH TPeOOBaHMUsI, KOTOPBIE C OOJIBIION BEPOSITHOCTHIO N3MEHSITCS
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Ha MPOTSKEHUM JKM3HEHHOTO 1[MKJIA TPOTPAMMBbI, U B XOPONIEM IIPOEKTE BCE 9TO
YUYUTBIBAETCA.

B Hammx narrepHax MpoeKTUPOBAHUS OTPA’KEHbI MHOTHUE CTPYKTYPbI, TOSIBUB-
necs B pe3yJsbrate pecdaktopunra. [IpumMenenne martepHoOB Ha pAHHUX CTAIUSAX
MpOeKTa 4acTo mpeporBpainiaer pedakropur B Oyayiem. Ho maxke ecan Bbr
He YBUIeJN BO3MOKHOCTEN /I TIPUMEHEHN MaTTepHa, TToKa He CO3/1ajii BCIO
CUCTEMY, TATTEPH BCE PABHO <IIOJICKAYKET» ITyTH €€ BO3MOXKHOTO U3MEHEHUS.

6.2. KPATKAA UCTOPUA

Hauwano aTomy xatamory mosokuaa JoKTopckas auccepranusd Jpuxa [Gam9i,
Gam92]. [Tourn moI0BMHA BCEX TTATTEPHOB ObLIA TIPECTaBIeHa B 9TOiT paboTe.
K momenty nipoenenust kondepenriun OOPSLA 91 nuccepraiuio opunirarb-
HO TIPU3HAIM HE3aBUCHMBIM KaTaJOTOM, U JIJIsT IPOIOJIKEHHST PAOOThI Hal HUM
K Jpuxy npucoenuanics Puaapa. Bekope mocse aToTo K KOMIAHUY TPUMKHY T
u [Ixxon. Hesanonro n1o kondepeniiun OOPSLA '92 B rpymiy Biausics Panbd.
MbI 130 BCEX CHJI CTapaJiiCh, YTOOBI KATAJIOT OBLI FOTOB K IYOJMKAIIUN B TPY-
nax ECOOP 93, no Bckope oco3namny, uTo cratbio Ha 90 cTpanniax He mpuMyT.
[ToaToMy TIPUIILIOCH COCTABUTH KPAaTKUH pedepar Karajaora, KOTOPbIi U ObLI
onybmkoBaH. Bckope mociie 3Toro Mbl PEIInIN TPEBPATHTh KaTaJoT B KHUTY.

HazBanusi, KoTopble Mbl IPUCBAUBAJIN [ATTEPHAM, 110 XO/Y Jejia MEHSIJIUCH.
«Obeprka» (Wrapper) crana gekopatopom, «kieii» (Glue) — dpacapom, «xoJio-
crak» (Solitaire) — opmHoukon, «6poasras (Walker) — nocetutenem. ITapouxa
HaTTEPHOB OCTalach 3a OOPTOM, MOCKOJIbKY MbI He COUJIU UX JA0CTATOYHO BasK-
HbiMu. Ho B ocTaibHOM HabOP MATTEPHOB B KaTaJIoTe MOYTH HE MEHSIJICS ¢ KOHIIA
1992 r. OgHako caMu aTTEPHBI HBOTIOIMOHUPOBATIN OYEHb CHIIBHO.

Ha camoMm JieJie 3aMeTHUTh, 4TO HEYTO MPEACTABJISET COOO0I MaTTePH, HECTIOKHO.
MbI Bce 4eTBEPO aKTUBHO TPYANMCST HaJl CO3/IaHeM 0OBEKTHO-OPUEHTUPOBAHHBIX
CHCTEM U OOHAPYIKIIIH, 4TO, KOT/Ia TOPABOTAEIIb C IOCTATOYHO OOJIBIITIM YHUCIOM
TaKMX CUCTEM, BBISIBJISATH TATTEPHBI CTAHOBUTCA ITpocTO. Ho Haiimu nattepH Kyna
IPOIIe, YeM 0nUCams ero, TeM GoJiee Tak, YT00bI IPOEKTUPOBIUKHU, HE3HAKOMbIE
C HUM, TTOHSIM Ha3HAYEHWE HTOTO IPUeMa U YSICHUIIU, TIOYeMY OH BasKeH.

EcJii BbI CTPOUTE CUCTEMBI, @ 3aTEM Pa3MBIIILISETe Hajl TeM, 4TO OBLIO C/IeIaHo,
BbI YBU/IUTE [TATTEPHBI B pe3yJIbTaTax cBoell paboThl. HO maTTepHbl TPYAHO OTIH-
cath TaK, YTOObI HE3HAKOMbIE ¢ HMU JIIO/N TOHSAIA UX U OCO3HAJIM UX BayKHOCT.
CrienmasncTsl ysKe Ha CAaMBIX pAHHUX CTaINAX OCO3HAJN IeHHOCTD Katasora. Ho
MOHSITD MTATTEPHBI CMOTJIN JIUIIb T€, KTO MX YK€ UCIOJIb30BAJL
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Tak KaKk OZHON 13 TJIABHBIX IeJIeil KHUTH OBLJIO HAYIUTh 00HEKTHO-OPHEHTHPO-
BaHHOMY ITPOEKTUPOBAHUIO, TO MBI IIPHIILIN K BBIBOLY O HEOOXOAMMOCTH Y/Iyd-
HIATH KaTaJIor. Y BeJUUNIIN CPeHIi 00beM ONMUCAHUST OHOTO TAaTTePHA € ABYX
JIO JIECSTH C JIMITHUM CTPaHUI], BKJIIOYNB TOAPOOHBIN pasaesn «MoTuBarus»
¥ TIpUMeP Kojia. Mbl TakKe pelii paccMaTpUBaTh pasjnuHble TITIOCHI U MU-
HYCBI, a TaKJKe pasHble CII0COObI pean3alliy HaTTePHOB. B pesynbraTe u3ydyaTh
TTaTTEePHBI CTAJIO JIeTUe.,

Etite o110 BaskHOe N3MeHeHMe, BHECEHHOE He TAK JIABHO: 33/1a4e, KOTOPYIO TPU3BAH
PEIIUTD TOT VI MHOU MATTEPH, CTAJIO YIEJIAThCs O0JIee MPUCTaIbHOe BHUMAHHE.
[Tporre B3rJISTHYTh Ha TIATTEPH KaK Ha PelleHue, a He KaK Ha MPUeM, KOTOPBIi
MOJKHO TIPUCITOCOOUTD 10/ COOCTBEHHbBIE HYK/IbI U MOBTOPHO HCIIOJIH30BATh.
TpynHee yBuIeTh, KOT/Ia MATTEPH 700X00UM — TO €CTh 0XapaKTEPU30BaTh T€ 3a-
Jlauu, KOTOPBIE OH PEIAeT, M TOT KOHTEKCT, B KOTOPOM OH SIBJISIETCST HAUJTYITITUM
BapuanToM. [Iporie pasrisiiers, umo nenaercs, 4eM MOHATb, noueMy Tak JeJia-
ercs. [loHumaTh HazHAYEHVE MATTEPHA TOKe BAKHO, TOCKOJIBKY 3TO TIOMOTAET
OTIPEJIEIUTD, KAKOH TTATTEPH CTOUT TPUMEHUTD. TaKIKe IMaTTepHbI TIOMOTAIOT T10-
HSITh CTPYKTYPY CYIIECTBYIONIUX CUCTEM. ABTOD TIATTEPHA JIOJIKEH OTIPEIETUTh
1 0XapaKTePU30BaTh IPOOIIEMY, KOTOPYIO PEIIIAeT MATTEPH, JIAJKE €CJIH OH C/Ie/IaeT
3TO «3a[HIM YUCJIOM> T10CJIe OOHAPYKEHMSI PEIIEHUSI.

6.3. IPOEKTUPOBLLIKW MATTEPHOB

Mpsr He €ANHCTBEHHbIEC, KOMY MHTEPECHO IMHNCAThb KHUTU, KOTOPbI€ COAEPKAT
KaTaJIOT aTTEPHOB, IIPUMEHIEMBIX CITEIaTICTaMi. Mbl — 4acTh OOIINPHOTO
cO00IIIeCTBA, 3aNHTEPECOBAHHOTO B MATTEPHAX BOOOIIE U B TTATTEPHAX, HMEIOTIITX
OTHOIIIEHNE K MPOTPaMMHOMY obecriedeHnio, B yactHocTu. Kpuctodep Asek-
CaHJIp — 3TO APXUTEKTOP, KOTOPHII MEPBBIM HAYAJ U3y4aTh MATTEPHBI B CTPO-
UTEJIbCTBE U Pa3paboTasl «sI3bIK MATTEPHOB» /ISl UX reHepupoBanus. Pabora
Azexcanzipa TIOCTOSTHHO BIOXHOBJIATA Hac. [1oaToMy yMecTHO M OyunTeIbHO
CPABHUTD €TO ¥ HAIIHU CTapaHust. 3aTeM MbI 00PaTHMCs K paboTaM APYTHX aBTOPOB
110 IIaTTepHaM, CBA3aHHbIM C IIPOTrPaMMHbIM 066CH€'~I€HI/IGM.

A3bIKA NATTEPHOB AJIEKCAHJIPA

Haia pabora Hanomuuaer paboty AsiekcaH/pa BO MHOTUX oTHoIeHusx. O6e
OCHOBAHBI HA M3YYEHUN CYMIECTBYIOMNX CUCTEM U HAXOXIEeHWN B HUX IaT-
TepHOB. U Tam, 1 Tam eCcTh MabJIOHBI JIJIst ONMCAaHUsT HATTEPHOB, XOTsI U COBEP-
IIEHHO pasjindHbie. Pab0Thl OCHOBaHBI HAa €CTECTBEHHOM SI3bIKE M IIPUMeEpax,
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a He Ha (popMaJIbHBIX SA3bIKaX. B 00eux A/ Ka)A0ro narrepHa MIPUBOLATCS
000CHOBAHUS.

Ho BO MHOTMX OTHOIIEHUSIX HAIIK PaOOTHI Pa3indaloTCs:

B noau CTPOAT 3JlaHusl MHOT'O TbICAY JIET, TaK YTO CYIIECTBYET MHOKECTBO
KJIaCCUYECKUX ITPUMEPOB. HpOFpaMMHbIe JK€ CUCTEMbI Mbl HadaJin CO3/laBaThb
CPaBHUTEJIbHO HEJaBHO, 1 JINIIIb HEMHOI'ME ITPU3HaAHbI KHaCCHKOfI;

] AJIGKCB.H,ZII) IIPpUBOJIUT ITOPAAOK, B KOTOPOM CJIEAYET UCIIOJIb30BATh €TI0 I1aT-
TEPHDbI, Mbl — HET;

B B 1larTepHax A]IeKC&H,ZIpa YIIOp C/ieJiaH Ha HpO6JI€‘MaX, B TO BPEM KakK IaT-
TEPHbI IIPOEKTUPOBAHUWA TOPa3/10 HOI[pO6H€e OITMChIBAIOT PEHICHHE;]

B AJleKCaH/p YTBEPIKAAET, YTO €ro MaTTePHbI CIIOCOOHBI CreHePHPOBATD MPO-
€KT Bcero 37anus. Mbl He cyuTaeM, 4TO HalllX ITaTTEPHbI MOTYT CO3/IaTh 3a-
KOHUYCHHYIO IIPOrPAMMY.

Korzma Anexcanzgp roBoput, 4To MOKHO CIIPOEKTUPOBATD 3/[aHiie, [IPOCTO IIPUMe-
HS IATTEPHBI OIMH 32 IPYTUM, TO OH IIpecyie/lyeT Te e I[eJI1, YTO U MEeTO/IUCTBI
00BbEKTHO-OPUEHTHPOBAHHOTO TPOEKTUPOBAHISI, KOTOPBIE IPUBO/IST MOIIAr0-
Bble [IpaBuUJIa. AJIEKCAH/P He OTPULIAeT TBOPYECKOIO I10/IX0/1a; HEKOTOPbIE U3 eT0
HAaTTEPHOB TPEOYIOT MOHMMAHWS TPUBBIYEK U 0OBIYAEB JIIO/IEi, KOTOPBIE OYIy T
JKUTD B 3/[aHUH, & €r0 Bepa B «I10331UI0» ITPOEKTUPOBAHUS 110IPa3yMeBaeT, YTo
YPOBeHb IIPOEKTUPOBIINKA OTHIONb HE JOJKEH OrPaHMYMBAThCSA BJaJleHUeM
s3pikoM'. Ho 113 ero onmcanns Toro, Kak HaTTePHLI TEHEPUPYIOT IIPOEKT, CIIEY -
€T, YTO SI3bIK CIIOCOOEH C/IETTATD TTPOIIECC TTPOEKTHPOBAHNST IeTEPMUHUPOBAHHBIM
1 TOBTOPSIEMBIM.

Touxa 3penus Ayekcanapa MoMOria HaM CMECTUTD aKIEHT Ha KOMITPOMHUCCEHI
IIPOEKTUPOBAHUS — PA3JIMUHbIE «CUJIBI», KOTOpble hopMupyoT ausaiid. [lox
BJIMSTHUEM 3TOTO YeJIOBEKA MBI YIIOPHO TPYAUJIUCH HAJl T€M, YTOOBI OHSITh ITPHU-
MEHUMOCTb ¥ MOCJIEACTBUA KasKI0TO M3 HAINX TTaTTepHoB. Vgeonorust paboTht
Austekcanjipa yoeperiia Hac OT BOJIHEHUH 110 TOBOLY (POPMaIbHOTO MTPEICTABICHHUST
narrepHoB. XOTsI TaKoe Mpe/ICcTaBIeHre, BO3MOKHO, TOMOTJIO Obl aBTOMATH3MU-
poBaTh TTATTEPHBI, MBI ITOJIATaeM, YTO Ha JJAHHOM 3Talle BaskHee MCCIe/I0BaTh
MTPOCTPAHCTBO TTATTEPHOB MTPOEKTUPOBAHNS, a He (POPMATM30BATH €TO.

C Touku 3penns AJexcaHpa TMaTTePHBI, ONTMCAHHBIE B KHUTE, HE COCTABJISAIOT
s3pika. [IpuHIMas Bo BHUMaHe MHOTOOOpasue MPOrPaMMHBIX CHCTEM, TPYIHO
HPEACTaBUTH cebe, Kak TPEJIOKUTh «ITOJHBINH» HAOOP MaTTEPHOB, U3 KOTOPOTO
MOKHO ObLJIO OBl BEIBECTH TIOTIATOBbIE MHCTPYKIIUHU 110 CO3/IAHIIO MTPIIOKEHNSI.

1 Cwm. «The poetry of the language» [AIS+77].
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JLJ15 HEKOTOPBIX KJIACCOB MPUJIOKEHN (CKaskeM, CHCTEM FeHEPUPOBAHUS OTYETOB
WJIN BBOJIA JAHHBIX ITyTeM 3amoHeHnsd ¢hopM) aTo Bo3MoskHO. Ho Hatm kaTajor
npezcTabsier co0oil I Habop B3aMMOCBSI3aHHBIX TATTEPHOB, MbI HE TTHITAEMCST
BBIZIATh €T0 32 SA3blK TTATTEPHOB.

Bpsia s korga-nubo OyzeT co3iaH MOJHBI SI3bIK MAaTTEPHOB [IJIsI TIPOEKTUPO-
Barust mporpamm. Ho, 6e3ycsi0BHO, MOKHO CO3/IaTh KATAJIOT 00/1ee NOIHbLL, TEM
Harir. B Hero MoskHO GbIT0 ObI BRIIIOYHTH OTHCAHIE KAPKACOB U CIIOCOOOB UX MTPH-
MeHenus [Joh92], maTrepHoB IpOeKTUPOBAHKS T0JIb30BATEILCKOr0 HHTEpdeiica
[BJ94], narrepros ananusa [ Coa92] u mpounx acrekToB pa3pabOTKI IIPOrPAMM.
[TarTepHBI TPOEKTUPOBAHKSI — HTO BCETO JIMIIb YacTh HoJiee MIMPOKOTO sSI3bIKa
[ATTEPHOB B IPOrPAMMHOM 00€CIIEYeHU .

MATTEPHbI B TPOrPAMMHOM OBECMEYEHUK

Hartmm 1iepBbIM KOJJIEKTUBHBIM OITBITOM U3y4YeHUsT APXUTEKTYPbI TPOTPAMMHOTO
obecniedenns 6b110 yuacTrie B cemunape OOPSLA 91, koropsiii ipoBoaui Bpioc
Anzepcon (Bruce Anderson). Cemunap ObLI IIOCBSILEH COCTABIEHUIO CIIPABOYHK-
Ka JIJIsI apXUTEKTOPOB IIPOrPaMMHBIX crcTeM. JlaHHOe cOOBITHE MOJIOKUIIO HAYaI0
1IeJION cepuu BCTPeY, TTOCAEAHAI U3 KOTOPBIX COCTOAIach B aBrycte 1994 1. Ha
1IEePBOI KOH(EPEHIINH TI0 SI3bIKaM MaTTEPHOB Iporpamm. B pesyibrare chopmu-
POBAIOCh COOOIIECTBO JIIO/IEN, 3aMHTEPECOBAHHBIX B IOKYMEHTUPOBAHUN OTIBITA
pa3paboTKK TIPOrPaMMHOTO 0OECTIeUeH s,

Pasymeercst, Ty ke 1€ BUEH Tiepeli coOoi u Ipyrue nccaemnoBarean. Kaura
Honanbna Kuyra «Vckycerso nporpammupoBanus aist IBM» [Knu73] Gbiia
OJIHOH U3 I1€PBBIX HOIBITOK CUCTEMAaTU3UPOBATD 3HAHUS!, HAKOIJICHHbIE TP Pa3-
paboTKe MPOTpaMM, XOTsI aKIEHT B Hell ObLI C/IelaH Ha OTMCAHUH AJTTOPUTMOB.
Ho maske aTa 3a1a4a oka3amach CJAUIIKOM TPYAHOI, TaK 4TO pabOTa OCTATIACDH He-
sakonuernoil. Cepust kuur Graphics Gems [Gla90, Arv91, Kir92] — emte oxun
KaTaJIoT, TIOCBSTIEHHBIN MIPOEKTUPOBAHUIO, XOTSI U OH B OCHOBHOM ITOCBSIIIEH
asroput™am. ITporpamma Domain Specific Software Architecture (Apxurek-
Typa pobIeMHO-0OPHEHTHPOBAHHOTO MTPOrPAMMHOT0 0O€ecieyeH st ), KOTOPYIO
crniorcupyer Munncrepctso oboporsl CIITA [GM92], nanpasiena Ha moabop
nH(bOpPMAIINN apXUTEKTYPHOTO IIaHa. VccaenoBaTesu, 3aHsTbie pa3paboTKON
6a3 3HAHUIL, CTPEMSITCST OTPA3UTh HAKOTLJIEHHDIN OTBIT pa3paboTok. EcTh u MHOTO
JIPYTUX TPYIII, 33/1a4¥ KOTOPBIX B TOW WJIM WHON Mepe CXOJHBI C HAITUMU.

Bonbinoe Biaugnmne Ha Hac Takxke okasana kaura /Ixeiimca Kommnena «Advanced
C++: Programming Styles and Idioms» [Cop92]. Onucantbie B HEll aTTEPHBI
B GOJIBIIEIT cTeleH , ueM Haiu, opueHTuposatbl Ha C++. Kpome Toro, B KHure
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MPUBOIUTCS MHOTO HIU3KOYPOBHEBBIX MATTEPHOB. KoTLIieH Beer/ia 6b1T ak THBHBIM
WIEHOM COOOTIECTBA TPOEKTHPOBIIIKOB, 3aNHTEPECOBAHHBIX B martepHax. Ceii-
vac OH paboTaeT HaJl TATTEPHAMH, OTTUCHIBAIOIIMMH POJIU JIIOJIEN B OPraHU3aIHsX,
3aHATHIX Pa3pabOTKOIT IIPOrpamMM.

OzHUM U3 MEPBBIX, KTO CTaJ MOMyJIsipusupoBath paboTel Kpucrodepa Asek-
canjpa cpeau nmporpammuctos, 061 Kent Bek (Kent Beck). B 1993 r. on Hauasn
BecTH KOJIOHKY B skypHase The Smalltalk Report, mocssinennyio marrepHam
B s3bike Smalltalk. HexoTtopoe Bpems marrepst cooupar ITurep Koax (Peter
Coad). B ocuostom B ero pabore [Coa92] npeacrasieHsl IaTTepHbI aHAIN3A.
MbI He BUIeJIU TTOCJIeIHUE TTaTTEPHBI, pa3pabOTaHHbIE UM, XOTSI U CJIBIIIAJIH,
9TO OH Ha/l HUMU paboTaet. Takke XOAST CIYXH O HECKOJbKUX KHUTAX HAa TEMY
MaTTEPHOB, HAJl KOTOPBIMHE ceiiyac paboTAIOT aBTOPbI, HO He BUEIU HIT OJTHOU U3
HUX. Bee, 4TO MBI MOKEM — CKa3aTh, 4TO UX MOSIBJCHUE OKUTAETCS B OYLyIIEM.

6.4. IPUTNALIEHIE

UYro MOskeTe creaTh IMYHO BbI, €CJIN Bac HHTepecyToT mattepub? [Ipeske Bcero
pUMeHSNTe UX U UINUTE APYTUe TaTTEPHbI, KOTOPBIE JIyUIlle OTPA’KAIOT Balll
HOJIXOJI K TPOEKTUPOBaHuio. Pazpaboraiite cBOii CJIOBaph MATTEPHOB U UCTIOJb-
3yiiTe €ro, B 4aCTHOCTH, B Geceiax ¢ KOJIIEraMi O CBOUX TIPOEKTaX. PasMBbIIILIsIst
0 TIPOEKTAX U OTUCHIBas MX, He 3a0bIBaiiTe 0 cIoBape.

Bo-BTOpBIX, OTHOCHTECH K MaTeprasly KputrduHo! Karasior nmaTrepHoB — 9TO 110/
HAIPSAKEHHON PaOOThI, He TOJILKO HaIIEeH, HO 1 JIECTKOB PEIleH3€HTOB, KOTOPBII
JEJTICH CBOMMU 3aMedaHisAMiU. Eciin BbI HATKHYJIMCH Ha KaKy10-TO IPpodieMy
WJIU [I0JIaraere, 4YTo OObICHEHUs JOJKHBL ObITh OoJIee MOAPOOHBIMU, IUIINTE
HaM. To ke caMoe OTHOCUTCS K JIF0OOMY KaTaJory ITaTTePHOB: aBTOPaM HYy’KHa
obparHas ¢Bsi3b ¢ unTateasmu! OHa U3 CaMbIX MOJIE3HBIX 0COOEHHOCTEN TTaTTep-
HOB COCTOUT B TOM, YTO OHU BBIBOIAT IIPOLIECC IIPUHATHS IPOEKTHHIX PeLIeHUiIT
U3 TyMaHHOIi oOnacTu uaTyrIKuK. C IIOMOIIBIO ATTEPHOB aBTOPI MOTYT SIBHO
copMyIPOBaTh, HA KaKue KOMIIPOMUCCHI UM IPUIILIOCH UATH. A 9TO, B CBOIO
oYepe/ib, TOMOTaeT PasTJIsiieTh, KAKOBBI K€ MUHYCHI X TATTEPHOB, U BCTYIUTH
B OCMBICJIEHHYTO ArcKyccnto. He ymyckaiiTe Takoit BO3MOKHOCTH.

B-TpeTbux, BBISABIISAINTE MATTEPHBI, KOTOPBIMU MOJIb3yeTech, U (PUKCUPYITE UX.
BrJrrourte MX B COCTaB JIOKYMEHTAIMK 110 CBOei mporpamme. Bosce He 06s13a-
TEJILHO PaboTaTh B HAYYHO-UCCIIEI0BATEIbCKOI TabopaToOpuu, YT0OBI HAXOANUTH
narrepHbl. He crecHsiiTech cCOCTaBUTH CBOM COOCTBEHHBIN KaTaJOr MATTEPHOB,
HO... IyCTh KTO-HUOY/Ib TIOMOKET BaM 00Jieub ero B I0CTORHYIO (hopmy!
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6.5. HA TIPOLLAHUE

B mydnmux mpoekTax ncmoab3yeTcess MHOTO TATTEPHOB MTPoeKTHpoBaHusd. Enunoe
1esioe 0OpasyeTcsi B pesyJibTaTe UX COTJIACOBAHHBIX B3aMMHbIX jeicTBUil. BoT
4to ToBoput 06 s1oM Kpucrodep Anexcanap: « MoKHO CTPOUTH 3[aHKs, Ha-
HU3bIBast TATTEPHBI B JOCTATOYHO IPOM3BOJIBLHOM TTOpsiKe. Takoe 3aanue Oyaer
npocTo cobpanuem narrepuos. B nem mer mwrotunoctu. Her ocHoBatenbnocTn.
Ho MokHO 06beuHATh IIaTTePHbI U TaK, YTO B OJHOM U TOM K€ (PU3HMUECKOM
obObeme oM OYIyT IepeKpbiBaTh APYT Apyra. Toraa sgaHue morydaercs o4eHb
MJIOTHBIM, B HEOOJBITIOM TTPOCTPAHCTBE COCPEIOTOUMBAECTCS MHOTO (DYHKITHI.
3a cueT TakoU IJIOTHOCTH 3[anue mpuobperaeT ocHoBaTeIbHOCTE> (A Pattern
Language [AIS+77, crp. xli]).



NMPUJI0O)KEHUE A

MOCCAPUN

AOcTpakTHast onepanus — oreparysi, KoTopast 00bsIBJIsIET CUTHATYPY, HO He pe-
asnmsyert ee. B C++ abcTpakTHbBIE ONEPAIN COOTBETCTBYIOT UUCMO BUPMYALLHOIM
PYHKYUAM KITACCOB.

AOcTpaKTHasi CBA3aHHOCTb — TOBOPST, YTO KJIacc A aOCTpaKTHO CBSA3aH ¢ ab-
CTPaKTHBIM KJaccoM B, ecaii B A ecTb ccbimka Ha B. Takoe oTHOIIEHME MBI Ha-
3bIBaeM aOCTPAKTHON CBSI3AHHOCTBIO, TOCKOJIBKY A CCHLIAETCST HAa THIT 0OBEKTA,
a He Ha KOHKPETHBIN OOBEKT.

AﬁchaKTHbIﬁ KJIaCC — KJIaCC, €AMHCTBEHHbIM HadHAY€HNEM KOTOPOI'O ABJISACTCS
OIlpejiesieHue HHTep(beﬁca. A6CTpaKTHBIﬁ KJ1aCC ITOJTHOCTbIO MJIM HaCTUYHO /IeJIe-
TUPYET CBOIO peain3alinio MmoJgKjaaccam. COSlIaBaTb IK3EMILJIAPDBI a6CTpaKTHOI‘O
Kj1aCcCa HeJIb34.

ArperupoBaHHbBIi 00bEKT — O0OBEKT, COCTABJIEHHBIN 13 M0A06HekTOB. [To/-
0OBEKTDI HA3BIBAIOTCST YACTSIMU ArPETaTa, U arperaT OTBeYaeT 3a HUX.

JlesierupoBanme — MeXaHI3M PeATH3AIIH, [IPH KOTOPOM OOBEKT MePEeHATIPABIISIET
WJIH IEJIETUPYET 3aIPOC APYTOMYy 00beKTY (YIIOJTHOMOYEHHOMY ). Y TIOJTHOMOYEH-
HBII BBITIOJIHSIET 3aITPOC OT UMEHU UCXOHOTO OOBEKTA.

Hectpykrop — B C++ 3T0 onepaiiusi, KOTopasi aBTOMAaTUYE€CKU BbI3bIBAETCS 15T
OYMCTKU 00BEKTA HETIOCPEICTBEHHO TIEPE] €T0 YIaTEHUEM.

JlMHAMHYECKOE CBSI3bIBAHHE — aCCOIIUAIINST MEK/LY 3aIIPOCOM K OOBEKTY U OTHOI
13 ero OTIepalluii, ycTaHaBJINBaeMas BO BpeMsl BIloTHeHs. B C++ auHaMuyeckn
CBS3BIBATHCS MOTYT TOJBKO BUPTyaJbHble (DYHKITUN.

JIpy>kectBennbiii kiacc — B C++: kiracc, 00J1a/IafoIuii TeMU e TIpaBaMu IOCTYTIa
K OTIepaIugM 1 IaHHBIM HEKOTOPOTO KJIacca, YTO M caM 3TOT KJIacc.
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3akpbiToe HacaenoBanue — B C++: Kiacc, HacjeyeMblil TOJTbKO Paivl Peasiu-
3aIuu.

3aMemeHHe — IHIepeoIlipeae/aeHne ornepalimu, YHaCJIe[[OBaHHOfI OT pOAUTEJILCKOI'O
KJIaccCa, B ITOJIKJIaccCe.

HHKancyasnust — pe3yJibTaT COKPBITHS PEACTaBIEHUs U Pealn3aiuu B 00b-
exte. [IpeacraBienne HEBUANMO U HeAOCTYyNHO u3BHe. [loayunuTs moctyn
K MPEICTABIECHNIO 0OBEKTa U MOAN(DUIITPOBATH €T0 MOKHO TOJIBKO C TOMOIIHIO
omepanui.

HucrpymenTanbHas oubmoreka (toolkit) — HaGop KaccoB, 06ecTIeunBarOIIMX
MoJ1e3HYI0 (bYHKIIMOHATBHOCTD, HO HE OINPEIeIIIONINX TU3ailiH MPUI0KeHNS.

Hurepdeiic — HaOOP BCeX CUTHATYP, ONPeIeIeHHBIX olleparusiMu o0bekTa. VH-
tepeiic OnnchIBaeT MHOKECTBO 3aIIPOCOB, Ha KOTOPBIE MOKET OTBEYATh OOBEKT.

Kapkac — Habop B3auMOAEHCTBYIONNX KJIaCCOB, OMUCHIBAIONINX TTOBTOPHO
MIPUMEHUMBIH JIM3aliH HEKOTOPOH KaTeropuu mporpamm. Kapkac 3ajaer apxu-
TEKTYPY TPUIIOKEHsI, pa30UBast €ro Ha OT/IeJbHbIE KJIACChI C Y€TKO OTpeiesieH-
HbIMU (DYHKIUSAME ¥ B3auMoeiicTBussMu. PazpaboTynk HacTparBaeT KapKac
110/l KOHKPETHOE MPUJIOKEHHE ITyTeM TOPOKIEHUS TIOKIACCOB U COCTABJICHUS
KOMITO3UIIHIT 13 00BEKTOB, TPUHAIEKAIIMX KIaccaM KapKaca.

Knacce — onpenensier unrepdeiic u peanusaiuio o0bekta. ONichiBaeT BHyTPEH-
Hee [peJcTaBIeHne U Ollepaliui, KOTOpble 0GBEKT MOKET BBITIOJIHSTD.

KoMmnosuiusi 066eKToB — 00be/IMHEHNE HECKOJIBKIX OOEKTOB VIS TIOJTYYEHUST
HoJiee CI0KHOTO MTOBEIeHUS.

KonkperHblii K1acc — KJacc, B KOTOPOM HeT abCTpakTHBIX orepariuii. MoskeTr
MMETD 9K3EMILJIIPHI.

KOHCprKTOp — B C++: OoIrepanusd, aBTOMaTU4Y€CKU BbI3bIBalOIaACA AJ1d MHN-
ajn3alilii HOBBIX 9K3EMILJIAPOB.

Mertakiaacc — B Smalltalk kmaccs! gaBisiorca o6bextamu. Merakiaacc — 3To
KJ1acc 0O0beKTa-KJacca.

HacaenoBanue — OoTHOIIEHHUE, KOTOPOE OIPeEessieT OJHY CYIHOCTb B Tep-
MUHAX ApyTol. B ciaydyae nHaciemoBanus Kjacca HOBBIM KJIacc OmpeesseTcs
B TEPMHIHAX O/[HOTO MJN HECKOJBKUX POAUTENBbCKUX K1accoB. HoBwIit k1acce
HacsexyeT uHTepdelic 1 peasnsaluio oT cBoux poauTeneil. HoBbrii kiracce Ha-
3BIBAETCS MOJKIACCOM WJIN TTPOM3BOAHBIM KiaccoM (B C++). Hacnenosanme
KJlacca o0beIMHsIeT HacsIeloBanne nHTepdeiica 1 HacIe0BaHNe PeaTn3alini.
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B cayuae nHacamenoBanus nuatepdeiica HOBbII HHTepdelic ompeneiseTcs B Tep-
MWHaX OJTHOTO WJIX HECKOJBKUX cylecTBylomux. [Ipu HacaegoBanuu peann-
3aIMY HOBAs peasn3aliis onpeiesiaeTcs B TePMIUHAX OHOW WM HECKOJIbKUX
CYTIECTBYIONIHX.

OO0DbEKT — UMEIOTIASICS] BO BPEMSI BBITIOJIHEHUSI CYIITHOCTD, B KOTOPOH XPaHSITCS
JIaHHBIE U MTPOIEAYPbI /11 paOOTHI ¢ HUMHU.

Onepanust — Ha JaHHbIEe 0OBEKTA MOKHO BO3JEHCTBOBATH TOJBKO C MOMOIIBIO
ero oneparnuii. OObEKT BBIOJIHSIET Olepalinio, Koraa moaydaer sarnpoc. B C++
orepary Ha3blBarOTCS ynkyusmu kiacca, 8 Smalltalk — memodamu.

Omneparnus kjacca — orepans, olpe/ieJeHHasI IUIsl Kaacca B 1eJIoM, a He /I
UHIBHIyalbHOTO 00bekTa. B C++ oreparnun Kjiacca Ha3bIBAIOTCS CMamuye-
CKUMU pyHKyUaAMU.

OTHOIEHHEe arperupoBaHus — OTHOLIEeHNe arperara u ero yacreil. Kiacc onpe-
JIeJIIeT TaKOe OTHOILIEHME /ISl CBOMX 9K3EMILISAPOB, TO €CTh arpernpoBaHHbIX
00BEKTOB.

OTtHomeHue OCBE€IOMJIEHHOCTHU — I'OBOPAT, UYTO OAHOMY KJIACCY N3BECTHO O /IPYy-
I'OM, ecJin HepBbeI CCbIJIA€TCA Ha BTOpOfI.

HapaMeTpnsoBaHHmﬁ THII — TUII, TI€ HEKOTOPbIE COCTABJIAIOIIE TUITBI OCTAaB-
JIEHbI HEOIIPEAECJI€EHHBIMU. Onu IepeaarnTCda Kak IapaMeTpbl B TOYKE UCITOJIb30-
Banus. B C++ IMapaMeTPpU30BaHHbIC TUITbI HA3bIBAIOTCS 1abJI0HaMU.

IIaTTepH npoekTHPOBaHUSA — MTATTEPH MPOEKTHPOBAHNS NMEHYET, MOTUBUPYET
1 00bSICHSIET KOHKPETHBIH TPUEM IIPOEKTUPOBAHISL, KOTOPBIN OTHOCHUTCS K 3a/1aUe,
4acTo BO3HUKAIOIIIEH py paboTe Hajl 06 bEKTHO-OPUEHTHPOBAHHBIMU CHCTEMAMH.
[TaTTepH OMMCHIBAET 3314y, €€ PelIeH e, 001acTh TPUMEHUMOCTH HTOTO PEIEHUST
1 ero pe3yabTaThl. OH TakKe COMEPKUT PEKOMEHAAINH 10 Peayu3alunl 1 Ipu-
Mepbl. [Toj pelieHneM MOHMMAETCST CXeMa OpraHusauu 0ObEeKTOB U KJIACCOB,
MO3BOJISIIONIAsT CIIPABUTHCS € TIpoOsieMoii. [laTrepH aganTupyercst st paboThI
B KOHKPETHBIX YCIOBUAX U PEaTN3yeTCs B 33/[aHHOM KOHTEKCTE.

IlepemenHnas sx3eMILISIPa — ATEMEHT TAHHBIX, OTIPE/ICISATONIIH YacTh TPE/ICTaB-
Jennst oobekTa. B C++ ucnosb3yeTcst TepMUH nepemenias Kiacca.

Hoaxaace — knace, Hacaexyomuii rpyromy kiaccy. B C++ mogkiace Ha3biBa-
eTCs NPOU3BOOHBIM KILACCOM.

IToacucrema — HezaBUCHUMast IPyIIIA KJAACCOB, (DYHKIIMOHUPYIOIMX COBMECTHO
JJIS1 BBIIOJIHEHMS HaOopa 00s3aHHOCTEI.
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IMoaTun — oWH TUIT HA3BIBAETCS MOTUTIOM JPYTOTO, eCJii UHTEPGEC epBOro
COJIEPKUT UHTEPPEIIC BTOPOTO.

IMosmmopdpuam — criocoOHOCTH TOACTABISITH BO BPEMST BBIIIOJHEHUSI BMECTO
OJIHOTO OOBEKTA JPYTOI C COBMECTUMBIM MHTEP(ENHCOM.

HOJIy‘laTeJIb — O6’I)eKT, KOTOPOMY HalIpaBJIEH 3alIPOC.

IIpumech — KJ1acc, CIIPOEKTUPOBAHHBIN TaK, YTOOBI COYETATHCS C APYTUMHU KJIac-
caMu IyTeM HacjieoBanust. [IpuMecu-kiacchl 00bIYHO aOCTPAKTHBDL.

HpospaquIf/’l AIIAK KaK crnocoo MOBTOPHOIO HUCIIOJIb30OBAHUA — CTHJIb I10-
BTOPHOTI'O UCIIOJIb3OBAaHWA, OCHOBAHHBIN Ha HacCJie/I0BaHM KJIaCCOB. HOZIK]IB.CC
IIOBTOPHO HCIIOJIb3YET I/IHTepq)eI;,IC " peain3daluio poauTeJIbCKOTO KjacCa, HO
MOJKET TaKKE€ UMETDb JOCTYII K 3aKPbITHIM [IJIA APYTUX aCTIEKTaM CBOETO POAUTEJIA.

IIpoTokon — pacimpseT KOHTIENNIO HHTepdetica 3a cyeT BKIOUEHNS IOy CTH-
MO TIOCJIEZIOBATEIHHOCTH 3aTTPOCOB.

Poaurenbckmuii kiace — Krace, KOTOpOMY HacJIenyeT Apyroii kiaacc. CHHOHUMBT:
cynepkaacc (Smalltalk), 6azoswiit knacc (C++) u karacc-npedox.

CBA3aHHOCTD — CTEIIEHb 3aBUCHMOCTH KOMITOHEHTOB TIPOTPAMMBI JIPYT OT JIPYyTa.

Curnarypa — o[ CUTHATYpOU oIlepalini MOHUMAETCI cOUeTaHue ee MMeHH,
TmapaMeTpPoOB U BO3BPAIIAeMOTO 3HAUEHS.

Ccpuika Ha 00BEKT — 3HaUEHNE, KOTOPOE MAEHTUDUIUPYET APYTOl OOBEKT.
Cyneprun — TUT POANTENISA, KOTOPOMY HAaCJeyeT JTaHHBIA THII.

CxeMa B3aUMOZEHCTBHI — cxeMa, Ha KOTOPOIi OKa3aH IIOTOK 3aITPOCOB MEKLY
00bEKTaAMU.

CxeMa KJIaccoB — CX€eMa, Ha KOTOpOﬁ 1/1306pa>KeHbI KJ1aCCbl, X BHYTPEHHAA
CTPYKTYpa 1 oIiepanunm, a TaKKe CTaTU4YeCKe CBA3U MEX/Y HUMU.

CxeMa 00beKTa — cxema, Ha KOTOPOil nzobpaskeHa CTPyKTypa KOHKPETHOTO
00beKTa BO BPEMS BBITIOJTHEHMSL.

Tun — uMsg KOHKpeTHOTO MHTEePdelica.

YepHblii AMMK KaK CIOCOO MOBTOPHOTO HCIOJIb30BaHUSA — CTUJIb IIOBTOPHOIO
HCITOJIB30BAHUS, OCHOBAHHBIM Ha KOMITO3UIINHU 00beKTOB. OOBEKTHI-KOMIIOHCHTEI
HE PACKPbIBAIOT APYT APYTY JeTajieil CBOEro BHYTPEHHETO yCTPOICTBA U TIOTOMY
MOTYT OBITH YITO00JIEHBI YEPHBIM SITITTKAM.



NMPUIO>XXEHUE B

OBbbACHEHUWE HOTAL U

Ha nporsizkenun Bceil KHUTU MBI TIOJIb3yEMCS CXeMaMU JIJIsl MILTIOCTPaIlun
BaKHBIX ujell. HekoTopblie cxeMbl HeCTaHIapTHBI (HaIIpuMep, CHUMOK 9KpaHa,
rae n306paxkeHo AUaJI0roBOEe OKHO, UJIM CXeMaTHYHOe U300paskeHue aepesa
00bekToB). Ho mpu onucanuy maTTepHoOB MPOEKTUPOBAHKA 1t 0003HAYEHUST
OTHOIIEHUI U B3aMMOENCTBUI MeKIY KaaccaMy ¥ OObeKTaMU PUMEHSIETCS
6osiee popmanbHas HOTALK. B HACTOSIEM IPUIOKEHIH 9Ta HOTALMS PAacCMa-
TPHUBAETCS TIOAPOOHO.

Mpn1 TIOJIb3YEMCA TPEMA BUIaMU CXEM:

B Ha cxeme Kuaccos 0T06p3.>KeHI)I KJIaCChbl, UX CTPYKTYPa U CTaTUYECKUE OTHO-
1eHu:A MEeKy HUMU;

B Ha cxeme 066exmog oKasana CTPYKTYpa 00BEKTOB BO BPEM BbIIIOJTHEHU A

B Ha cxeme 63aumooeicmeuil HBO6P3.)K€H ITIOTOK 3alIPpOCOB MEKIY 0OBeKTaMI.

B onucanuy Kaskoro maTTepHa IIPOEKTUPOBAHUS €CTh XOTd OBl OJHa CXeMa
kiaccoB. OcTanbHble UCTOIB3YIOTCS, €CU B HIX BO3HIKAET HEOOXOIUMOCTb.
Cxema KkraccoB 1 00bekToB ocHoBaubl Ha MeTozosorun OMT (Object Modeling
Technique — meToanka mogennpoBanust 00bekToB) [RBP+91, Rum94]!. Cxema
B3anMoieiicTBIIT 3anMcTBOBaHbI 13 MeToooruu Objectory [JCJO92] u meToza
byua [Boo94].

! B OMT st 0603HaY€HNsT CXEM KJIACCOB HCIOJIB3YETCST TEPMUH «CXeMa 00bEKTOB». MbI

Ke 3ape3epBUPOBAJIM TEPMUH «CXeMa 00bEKTa» UCKIIOUMTENBHO /IS OIIUCAHMS CTPYKTY Dbl
00beKTa.
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b.1. CXEMA KNNACCOB

Ha puc. B.1a npeacrasiena noraiust OMT iist abCTPaKTHBIX U KOHKPETHBIX
ksaccoB. Kiace obo3HaqaeTcst psiMOYyTOJIBHIKOM, B BEPXHE 4acTH KOTOPOTO
JKUPHBIM MIPUGTOM HanledaTano uMst kiaacca. OCHOBHbIE OTIEPAINH KJlacca repe-
YUCJSIOTCS IO/ UMeHeM KJiacca. Bee nepeMeHHble 9K3eMILIsIpa PACIONAraloTcs
HUsKe onepanuii. MTudopmarus o Tuie HeoOs3aTeIbHa; MbI 10JIb3YEeMCSI CHHTAK -
cucom C++, cTaBs UM TUTIA TTepel UMeHeM ortepariuu (s 0003HaYeHUS TUTIA
BO3BPAIAEMOTO 3HAUEH U ), TEPEMEHHOIT IK3eMTILISIPa WM (haKTUIEeCKOTO TTapa-
Metpa. Kypceus ciryskuT ykasaHIeM Ha TO, YTO KJIACC MJTH OTIepariist abCTPAKTHBI.

AbstractClassName ConcreteClassName
AbstractOperationi() Operationi()
Type AbstractOperation2() Type Operation2()

instanceVariable 1
Type instanceVariable2

[_orawing_Jo2% - shape |

CreationToolf- = = = = = = = = LineShape > I Color |

Drawing

[ns kaxaon purypebl {k
shape->Draw()

}

Draw() O =|= === = = = 4

Puc. B.1. HoTauma cxem KnaccoB: a) abcTpakTHble U KOHKPETHbIE KNacchl;
6) Knacc KMeHTa yYacTHUKa (CfieBa) 1 Knacc HeABHOTO KiMeHTa (cnpaBga);
B) OTHOLLEHMA MeXAy Knaccamu; r) aHHOTaLMA Ha NCeBAOKoAe
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[Tpu ucrob30BaHUM HEKOTOPBIX MATTEPHOB IIPOEKTUPOBAHUS TTOJIE3HO BUJICTD,
TJe KJIacChl KIMEHTOB CChLIAIOTCS HA KJIACCHI-yUYaCcTHUKN. Ecm maTtTtepH BKIIIO-
YaeT KJIacC KJIMEHTa B KAYeCTBE OJIHOTO M3 YUYACTHUKOB (3TO 0O3HAYAET, YTO HA
KJIMEHTA BO3JIATAIOTCST OTIPeIeIeHHbIe (DYHKITNN ), TO KIUEHT M300pakaeTcs Kak
o0bIuHbIi Kiace. Tak, HarpuMep, OOCTOUT JIeJI0 B MTATTEpHE npucnocobneHew
(231). Eci ske KTMEHT He BXOIUT B COCTAB YYACTHUKOB TaTTepHA (TO €CTh He
HeceT HUKaKUX 00s13aHHOCTEl), TO ero n300pakeHre Bce PaBHO TOJIE3HO, 1M0-
CKOJIbKY TIPOSICHSIET CITOCO0 B3AUMOJIEHCTBUST YYACTHUKOB € KJIMEeHTaMi. B aToM
clydae KJIacChl KJIMEHTOB N300pakatoTcst OJ1eIHbIM MIPU(PTOM, KaK IOKa3aHO Ha
puc. B.16. IIpuMepoM MOKET CIY;KUTh MaTTepH 3amectutensd (246). Biexmbrii
MIPUMT KNMeHTa HATOMUHAET TaKyKe O TOM, UYTO MBI CTIEITHATBHO He BKIIOYIIN
KJIMEHTa B COCTAB YYaCTHUKOB.

Ha puc. B.1B iokasanbl oTHOIIEHUsT Mesk Ly Kaaccamu. B Hortarmmn OMT niist 060-
3HAUEHUS HACTEIOBAHUS KIACCOB MCIOIb3YETCS TPEYTOTBHUK, HAIPABICHHBIHN
OT TIofIKkJIacca (Ha pUCyHKe — LineShape) K poauTesbckoMy kiaccy (Shape).
Ccblika Ha 0OBEKT, IPEACTABISIONIAs OTHOIIEHE arPEruPOBAHUS «SIBJISETCS
Y4acThio», 0003HAYAETCS JIMHUEH CO CTPeIKOoil ¢ poMOrKoM Ha Koie. CTpeska
yKa3bIBaeT Ha arperupyemblii kirace (Hanpumep, Shape). JInHust co cTpesikoii 6e3
poMmbuKa 0603HaYAET OTHOLIEHNE OCBEAOMIEHHOCTH (TaK, LineShape coepKuT
CCHLIKY Ha 00BEKT Color, KOTOPbI MOKET MCIOJIb30BaThCs TAKKe U APYTUMU
durypamn). PgapoM ¢ HagaIoM CTPESKN MOKET HaXOANTHCS eIle U UM CChLIKH,
[103BOJISIIONIEE OTJUYUTH €€ OT JAPYTUX CChLIOK!,

Ete o110 nosie3noe ¢BoCTBO, KOTOPOE CJeAYyeT BU3YaJIM3UPOBaATh, — TO, KAKUeE
KJIACCHI CO3/IAI0T IK3EMILISAPHI APYTUX KIACCOB. [l 3TOTO MCIOTB3yeTCs Ty H-
KTUpHAas Junus, mockoabky OMT Takoro otHoleHus He noep:xkuBaet. Mbr
Ha3bIBAEM X OmMHOueHUAMU «co30aem». CTpesika HalpaBjieHa B CTOPOHY KJacca,
9K3EMILISIP KoToporo cozaaercs. Ha puc. B.1B kmacc CreationTool cosmaer 00b-
€KTbI Kj1acca LineShape.

! B OMT orpe/iesieHbl TAKKe aCCOLMUALIMM MEXKLY KIaccaMu, U300pakaeMble TPOCThIMI JIH-

HUSIMU, COETMHSIONUME TIPSIMOYTOJBHIKHI KJIACCOB. XOTSI HA CTAMH AHAJIN32 ACCOITAITTT
TI0JI€3HBI, HAM KayKeTCsI, YTO UX YPOBEHD CJAUIITKOM BBICOK JIJIs BBIPAsKEHUsT OTHOIIEHUH B I1aT-
TepHax MMPOEKTHPOBAHUSI, TPOCTO MOTOMY, UTO HA CTAJUN TPOEKTUPOBAHIS ACCOITHAIISIM
CJIEYeT COMOCTABUTD CCHIKM Ha OOBEKTHI Min yKazatenu. CeblIki Ha 0GBEKTHI [0 CYTH
CBOEII SIBJISIIOTCSI HATIPABJIEHHBIMU U TIOTOMY JIyUIIIe MOJXOASAT JIsI BUYaJIn3allui MHTEPeCy -
foumx Hac otHoteHuil. Hanpumep, kimaccy Drawing (prcyHOK) usBecTHO o kiiaccax Shape
(durypa), Ho camu PUTYPBI HUYETO HE «3HAIOT» O PUCYHKE, B KOTOPbI OHU TIOTPY’KECHBIL.
BbIpaszuth Takoe OTHOIIEHNE TOJBKO JIUIIb C TOMOIIBIO ACCOIMAIIIT HEBO3MOKHO.
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B OMT rak:ke olpezieieHo YCIOBHOE 0003HAUEHE 3aTI0JTHEHHOTO KpyTra, 000-
3Havaioiee «6osiee 01HOTO>. Eciin Takoil KPysKOK TIOSIBIISIETCSI PSIZIOM CO CTPeJI-
KOIf, TO OH TOBOPUT O TOM, YTO OHA CCHLIAETCS HA HECKOJIBKO 00BEKTOB UJIH YTO
HECKOJIbKO 00beKTOB arperupytorcs. Puc. B.1B mokasbiBaer, 4To Kiacc Drawing
arperupyeT HeCKOJIbKO 0OBEKTOB THIa Shape.

Haxkonerr, mbr onoanim OMT anHoTanmsiMu Ha 1ICeBAOKO7IE, KOTOPBIE TTO3BO-
JISIOT KOPOTKO OIMcaTh peasusaiuio onepainii. Ha puc. b.1r npuBenena Takas
AHHOTAIWS JIJISA oTlepaluy Draw B KJiacce Drawing.

b.2. CXEMA ObbEKTOB

Ha cxeme 06beKTOB IIpecTaBIeHbl TOJAbKO 9K3eMILIAPbL. Ha Hell mokasaH MrHO-
BEHHbIII CHUMOK OOBEKTOB B IaTTepHe mpoekTupoBanust. OObeKkTaM IpucBan-
BaloTCd MMeHa BUa «aSomething», rie Something — aTo Kimacc ob6bexta. g
0603HaYeHUsT 0OBEKTA UCITOIB3YETCST IPSIMOYTOJIBHUK C 3aKPYTJICHHBIMU YTJIAMU
(410 HECKOIbKO oTandaeTcs ot crangapra OMT), B KOTopoMm uMs 06beKTa OT-
JIEJIEHO OT CCBIJIOK Ha JIPYTHe 0OBEKThI TOPU3OHTANbHON JinHueld. CTpesKu BeLyT
K 00beKTaM, Ha KOTOPbIE cchliaercs AanHblii 00bekt. Ha puc. B.2 uzobpaxken
COOTBETCTBYIOIINH TPUMED.

aDrawing

shape[0] e
shape[1] ¢

\/

( aLineShape J (aCircleShape]

Puc. b.2. Hotauua cxem o6bekToB

b.3. CXEMA B3AVMOZENCTBUN

[TopsioK UCTIOTHEHMS 3aITPOCOB, KOTOPbIe OOBEKTHI OCHLIAIOT APYT APYTY, TT0-
Ka3aH Ha cxeMe B3anmoelicteuii. Taxk, Ha puc. b.3 mpencrasieno, kak durypa
NO0ABIISIETCST K PUCYHKY.
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aCreationTool aDrawing aLineShape

new LineShape

Add(aLineShape)

> Refresh()

Draw()

Y

Puc. b.3. HoTauma cxem B3aMogencTBumi

Ha cxeme BSaHMOﬂeﬁCTBHﬁ BPEMA OTCUUTBIBAETCA CBEPXY BHUS. CH]IOH_[HaH
BepTHKAIbHAast INHKS 0003HAYaeT BpeMst Ku3Hu oobekta. CoryaiieHnue o Bbibope
nuMeH 00bEKTOB TaKOe JKe, KaK Ha CXeMaX 00bhEKTOB: MMEHU KJIacca IPe/IIeCTBYeT
npedukc «a» (Hanpumep, aShape). Eciin 00beKT ellje He co3/1aH K HayaJlbHOMY
MOMEHTY BPEMEHU, IIPEACTABJIEHHOMY Ha CXEME, TO €ro BEpTHUKaJIbHaA JIMHUA
UAET MYHKTUPOM BIIOTH /10 MOMEHTA CO3/IaHUA.

BeprukaibHbIil MPAMOYTOJIBHUK TOBOPUT O TOM, YTO OOBEKT aKTHBEH, TO €CTh
obpabatbiBaeT HEKOTOPDIiT 3armpoc. OTeparyst MOKET MOCHLIATH 3aPOCHI IPY-
UM 0ObEKTaM, OHM M300PasKAr0TCsl TOPU3OHTATIBHON JIMHUEH, YKa3bIBAIOTIEi Ha
00OBEKT-TIOTyYaTE b,

VMg 3ampoca IoKasbiBaeTCs Hajl CTPEAKON. 3alpoc Ha co3anne 00beKTa Ipejl-
CTaBJIeH ITyHKTUPHOI JIMHUETH CO CTPETKOM. 3a1Tpoc 0O bEKTa-OTIIPABUTEIS CAMO-
My cebe n300paskaeTcst CTPEIKOM, YKa3bIBAOIIEH Ha CaM 3TOT OOBEKT.

Ha puc. B.3 Buztmo, uTo mepBbIil 3a1Ipoc, UCXOAANINI OT aCreationTool, Tpe-
carelyer 1eJiblo co3anue oObekTa aLineShape. 3ateM alLineShape po6aBiisieTcst
K 00BEKTY aDrawing ¢ MOMOIIIbIO oneparuy Add, rmocJie 4ero aDrawing mochliaet
camoMy cebe 3arpoc Ha 0OHOBJIeHHE Refresh. OTMETHM, YTO YaCThIO OTIEPAITUT
Refresh sBisiercs oTipaBka 0ObeKTOM aDrawing 3ampoca K aLineShape.
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OYHOAMEHTAJIbHbIE KNTACChI

B namHOM mpuiokeHUN JOKYMEHTHPOBAHB! (PyHIaMEHTATIbHBIE KJIACChI, KOTO-
pble IPUMEHSJINCh HaMU B IprMepax Koja Ha C++ B onMcaHusX pasindyHbIX
[ATTEPHOB IPOEKTUPOBAHMS. MBI ClIEIIMAIbHO CTPEMUIIICD CIEIAaTh 3TH KJIACChI
MTPOCTBIMI N MUTHUMATBHBIMU. ByyT onmcans! cieayioniie KIacChl:

List — yHOPSIIOYEHHBIN CIIUCOK OOBEKTOB;

Iterator — wmHTepdec AT MOCTEAOBATEIBHOTO A0CTYIA K OOBEKTaM
B arperare;

ListIterator — ureparop 1isa 06X0/1a CIINCKA,;
Point — TOYKa C AByMsd KOOpAWHATaAMU,

Rect — IpAMOYTOJILHUK, CTOPOHBI KOTOPOTIO ITapaJjijie/ibHbl OCIM KOOPJAUHAT.

Hekoropsle nosiBUBIINECS CPABHUTEIBHO HEAABHO cTaHAapTHble THIbI C++,
BO3MOJKHO, PeaJIN30BaHbl ellle He BO BCeX KOMIIMIATOPax. B yactHocTH, econ
Balll KOMITUJISITOP He IO//IEP;KUBAET TUII bool, ero MOKHO OIIPEeJIMTh CaMO-
CTOATEJ/IbHO!

typedef int bool;
const int true = 1;
const int false = 0;

B.1. LIST

[Tabson ki1acca List npexacrasiser coO0il 6a30BbIil KOHTEHHED s XPaHEHUS
YIOPSIIOYEHHOTO CITUCKA 0OBEKTOB. B cIicKe XpaHsTCst 3HaUEHUsT 9JIEMEHTOB, TO
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€CTb OH IIPUTOJEH KaK [JIs1 BCTPOEHHBIX TUIIOB, TaK U UL 9K3EMILIAPOB KJIACCOB.
Hamnpuwmep, 3anuch List<int> 00bsiBisieT crincok mesibix int. Ho B 6osbinuicTse
HAaTTEPHOB B CIMCKE XPAHSATCS yKa3arean Ha OOBEKTHI, CKaskeM, List<Glyph*>.
ITO MO3BOJISIET MCIOIB30BATh KJIACC List UIst XpaHeHUsT PA3HOPOAHBIX 0GBEKTOB
(TouHee, yKazaTeJseil HA HUX).

Jlist ynobcrBa B Kiacce List ecTh CHHOHMMBI JIJIST OTIEPalliii cO CTEKOM. ITO
IO3BOJIAET SABHO MCIIOJIb30BAaTh CIIMCOK B POJIM CTE€Ka, HE Oollpeaesidad JOIMOJTHM -
TEJIBHOTO KJIACCa:

template <class Item>
class List {
public:
List(long size = DEFAULT_LIST_CAPACITY);
List(List&);
~List();
List& operator=(const List&);

long Count() const;

Item& Get(long index) const;
Item& First() const;

Item& Last() const;

bool Includes(const Item&) const;
void Append(const Item&);

void Prepend(const Item&);

void Remove(const Item&);
void RemovelLast();

void RemoveFirst();

void RemoveAll();

Item& Top() const;
void Push(const Item&);
Item& Pop();

s

B ciepyromux paszeiax omepaliii olruchiBaioTcst 6oee moapoOHo.

KOHCprKTOp,ﬂeCprKTOp,MHMHM8HM3auMﬂI4HpMCBaMBaHMG

List(long size) — mHUNMaIU3UPyeT ciucok. ITapamerp size omnpejgenser
HavaJIbHOE YKCJIO JIEMEHTOB B CIIUCKE.

List(List&) — 3aMmelnaeT onpenesieMblil 10 YMOTYAHUIO KOMUPYIONINA
KOHCTPYKTOP [IJIS TPAaBUIbHON MHUTINATU3AIINH TAHHBIX.
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~List() — 0cBOOOKIAET BHYTPEHHIE CTPYKTYPbI TAHHBIX CIIICKA, HO He dJie-
MeHTbI cricka. He mipejiosiaraetest, 4To y 9Toro Kiacca OyayT IPOU3BO/IHBIE,
MOATOMY JIECTPYKTOP HEe 0OBSABICH BUPTYAIbHBIM.

List& operator=(const List&) — peanusyer orepaluio IpucBanBaHuA.

O6palleHns K areMeHTam

CJiepyiolue orepaiuu pegHasHaueHbl /151 00palleHus] K d1eMeHTaM CIINCKA.
long Count() const — BO3BpallaeT YUCI0 OOBEKTOB B CIIHCKE.
Item& Get(long index) const — Bo3Bpaiaer 00BEKT C 3a/JaHHBIM UHIEKCOM.
Item& First() const — BO3BpallaeT MepBbIi 0OBEKT B CIUCKE.

Item& Last() const — BO3BpallaeT MOCAeHIIT OOBEKT B CIIUCKE.

Jo6aBneHuve

void Append(const Item&) — 106aBJIsIeT CBOM apryMeHT B KOHEIl CITHCKA.

void Prepend(const Item&) — mo0aBJsieT CBOM apryMeHT B HAuaso CIIUCKA.

YnaneHue

void Remove(const Item&) — ymaysgeT 3alaHHBIN d7eMeHT U3 cmcka. J{mst
[IPUMEHEHUST 3TOI orteparu TpedyeTcst, UTOObI THIT SJIEMEHTOB MOIEPIKUBAJ
oIepaTop IPOBEPKU PaBEHCTBA ==.

void RemoveFirst() — ynajsgeT epBbIii 3JIeMEHT U3 CITUCKA.
void Removelast() — yaamnser mMOCTeTHUN 3JIEMEHT U3 CIUCKA.
void RemoveAll() — yjaJigeT BCe 9JIEeMEHTDI U3 CIIUCKA.
WHTepdeic cteka
Item& Top() const — BO3BpalllaeT 3JIEMEHT, HAXO/IAIIUICS Ha BEPIITMHE CTEKA.
void Push(const Item&) — 3aHOCUT 9JIEMEHT B CTEK.

Item& Pop() — U3BJICKACT 3JIEMEHT C BEPIIMHBI CTECKA.
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B.2. ITERATOR

Iterator — 9T0 aOCTPAKTHBII KJIacC, KOTOPBII onpezenser unrepdeiic o6xoxa
arperara:

template <class Item>
class Iterator {
public:
virtual void First() = 0;
virtual void Next() = 0;
virtual bool IsDone() const = ©;
virtual Item CurrentItem() const = 0;
protected:
Iterator();
s

Omnepammm kacca:

virtual void First() — MOBHIIMOHUPYET UTEPATOP Ha MEPBHII 0OBEKT B arpe-
rare.

virtual void Next() — HO3UIMOHUPYET UTEPATOP HA CJAEAYIOUIAN 110 TOPIIKY
00BEKT.

virtual bool IsDone() const — BO3BpamiaeT true, eciu GOJbIIE HE OCTANIOCh
00DBEKTOB.

virtual Item CurrentItem() const — BO3BpalaeT OOGBEKT, HAXOASAIIHIACS
B TEKYIIe TTO3UIINH.

B.3. LISTITERATOR

ListIterator peamusyer unrepdeiic kaacca Iterator 1ist 06Xo/a criucka List.
Ero KOHCTPYKTOP TOJIyYaeT B apryMeHTe CITIUCOK, KOTOPBIN HYKHO 000N TH:

template <class Item>
class ListIterator : public Iterator<Item> {
public:

ListIterator(const List<Item>* alist);
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virtual void First();

virtual void Next();

virtual bool IsDone() const;
virtual Item CurrentItem() const;

s

B.4. POINT

Kmacc Point mpezcTaBisieT TOUKy Ha MJIOCKOCTH B /IEKAPTOBBIX KOOPAMHATAX
U NOJIEP/KUBACT MUHUMAJIbHBINA HAO0P apudMeTUYECKUX Ollepaliil HaJ BEKTO-
pamu. KoopimHaThl TOUYKHN OMIPEesIsIIOTCS TakK:

typedef float Coord;

Omnepannn kyacca Point He HYKAAIOTCS B TTOSICHEHUSX:

class Point {
public:
static const Point Zero;

Point(Coord x = 0.0, Coord y = 0.0);

Coord X() const; void X(Coord x);
Coord Y() const; void Y(Coord y);

friend Point operator+(const Point&, const Point&);
friend Point operator-(const Point&, const Point&);
friend Point operator*(const Point&, const Point&);
friend Point operator/(const Point&, const Point&);

Point& operator+=(const Point&);
Point& operator-=(const Point&);
Point& operator*=(const Point&);
Point& operator/=(const Point&);

Point operator-();

friend bool operator==(const Point&, const Point&);
friend bool operator!=(const Point&, const Point&);

friend ostream& operator<<(ostream&, const Point&);
friend istream& operator>>(istream&, Point&);

s

Craruyeckas iepeMeHHast Zero MPe/CTaBISIeT HAYaI0 KOOPAWHAT Point (0, 0).
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B.5. RECT

Kaacc Rect mpencraBiisieT IPAMOYTOJIbHUK, CTOPOHBI KOTOPOTO TIaPaJIJIeTbHBI
ocsiM KoopauHat. [IpsAMOyTroabHUK onpeiesisieTcsl Ha4aabHOUM BEepITNHON U pa3-
MepaMH, TO eCThb MUPUHON 1 BbicOTOH. Oniepanun Kjaacca Rect He HYKIAIOTCS
B MTOSICHEHUSIX:

class Rect {
public:
static const Rect Zero;

Rect(Coord x, Coord y, Coord w, Coord h);
Rect(const Point& origin, const Point& extent);

Coord Width() const; void Width(Coord);
Coord Height() const; void Height(Coord);
Coord Left() const; void Left(Coord);
Coord Bottom() const; void Bottom(Coord);

Point& Origin() const; void Origin(const Point&);
Point& Extent() const; void Extent(const Point&);

void MoveTo(const Point&);
void MoveBy(const Point&);

bool IstEmpty() const;
bool Contains(const Point&) const;

1
CraTtmdeckas nmepeMeHHas Zero MPeCTABIISIET BHIPOSKIEHHBIN TPSIMOYTOTHHUK:

Rect(Point(@, ©), Point(@, 0));
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