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OT3bIBbl HA KHUTY «Design Patterns: Elements
of Reusable Object-Oriented Software»

OjiHa U3 caMbIX XOPOIIO HAITMCAHHBIX U TIYOOKMX KHUT, KOTOPbIE MHE JOBOIMIOCH YNTATb...
sTa paboTa J0Ka3bIBaeT HEOOXOANMOCTD TIATTEPHOB CAMBIM TIPABUJIBHBIM CITOCOGOM: HE PaccysK-
JIEHUSIMHU, a TIPUMEPAMHU.

Croan Jlunnvan, The C++ Report

...HoBas knura l'ammbr, Xenma, /[xxoncona n Baunccuzeca okaskeT BaskHoe U POJIOJIKUTENb-
HOE BO3/IEHICTBIE HA HAYKY TIPOEKTUPOBAHMUS IIPOrPaMMHOTO obecriedenust. II0CKOIbKY aBTOPBI
IIPENOAHOCST CBOU TPY/ KAK OTHOCSIIIUIACS TOJBKO K 00BEKTHO-OPUEHTHPOBAHHBIM [IPOrPAMMaM,
6010Ch, 4TO MHOTHE Pa3pabOTUMKK, He 3aHUMAIONIECsT 0ObEKTHOI MPOGJIEMATHKON, MOTYT He
06paThTh Ha KHUTY BHUMaHUs. JTo OyaeT 6oabinoil onmubroil. Ha camom sese Kaskublii, KTo 3a-
HUMAETCs [TPOEKTUPOBAHUEM IPOrPaMM, HaeT 3/1eCb MHOTO MHTEPECHOro Jijist cebsi. Bee mpo-
€KTUPOBIIUKY TIPUMEHSIIOT TATTEPHBI, IO3TOMY HoJiee TIyOOKOe IOHUMAHUE TTOBTOPHO HCIIOJIb-
3yeMbIX aOCTPAKIUil JIUIIb MOIIeT HAM Ha M0JIb3Y.
Towm JleMapko, IEEE Software

[Tonarato, 4TO KHUTA YPE3BBIYANHO IIEHHA, IOCKOJIBbKY OIMCHIBAET OOraTeHIiii O1bIT 00bEK-
THO-OPMEHTUPOBAHHOTO TIPOEKTUPOBAHUSI, U3J0KEHHBI B KOMIIAKTHOM, YA00HON /11 MHOTO-
KpaTHOTO TIpuMeHennst hopme. BesycioBHo, st cHoBa U cHoBa Oyity 06paIaThest K WIEsM, Tpe/i-
CTaBJIEHHBIM B M3/IaHUH, a Be/lb UMEHHO B 9TOM U COCTOUT CYTh TIOBTOPHOTO MCIIOJIb30BAHUS, HE
TaK JIn?

Canpxus Loccaiin, Journal of Object-Oriented Programming

ITa KHUTA, CTOJIb IABHO OJKHMJIAEMasd, [IOJHOCTHIO OMPABIAJIA BCE IPE/IIIECTBOBABIIIE el PeK-
Jamible nocysibl. OHa Mo00Ha CIPABOYHUKY aPXUTEKTOPA, B KOTOPOM IIPUBEIEHBI IPOBEPEH-
HbIe BPEMEHEM, UCIBITAHHBIE HA TPAKTUKE PHEMbI U METO/IbI IIPOEKTUPOBaHUs. Beero aBTopbi
orobpasiu 23 narrepua. [logapure sK3eMILISIP 9TOH KHUTH KQXKIOMY M3 CBOMX 3HAKOMBIX PO~
IPAMMUCTOB, JKEJIAIONIEMY YCOBEPIIEHCTBOBATLCS B CBOEH mpodeccuu.

Jlappu O’Bpaiien, Software Development

CremyeT MpU3HATD, YTO TMATTEPHBI MOTYT MOJHOCTBIO U3MEHUTH TIOAXOABI K MHKEHEPHOMY
MPOEKTUPOBAHUIO TTPOTPAMM, PUBHECS B 9TY 00JIACTh M3SAIIECTBO TTO-HACTOSIIEMY 9JIETAHTHOTO
nmzaiina. 13 Bcex MMEIOMmuXcsl KHUT Ha 9Ty TeMy «IlaTTepHbI TpOeKTHpOBaHusT», 6e3yCIOBHO,
syamas. Ee ciexyer untarh, M3y4aTh 1 IepeBOANTD Ha ApyTHe A3bikr. OHa pas 1 HaBCeraa n3Me-
HWT Balll B3[JIST Ha MPOTPaMMHOE obecTiedenne.

Crus Bunos, Journal of Object-Oriented Programming

«ITaTTepHbl MPOEKTUPOBAHKSI> — 3aMedaresbHast KHUra. [[oTpaTuB Ha ee YTeHue CPaBHU-
TEJIbHO HEMHOTO BPEMEeHH, GOJIBITMHCTBO MIPOrPAMMUCTOB Ha s3bike C++ cMOryT Ha4YaTh NpuMe-
HATD ATTEPHBI B CBOEH paboTe, YTO yJAYUIIAT KAYECTBO CO3/ABAEMbIX UMK IIPOrPaMM. JTa KHUTA
nepejaeT B Hallle PACIOPsKeHNe KOHKPETHbIE HHCTPYMEHTBI, oMoraiomue 6osee ahhekTusHo
MBICJIUTh U BbIpaKaTh cBou ujaer. OHa MoxkeT (hyHJIAMEHTaTIbHO U3MEHUTD Balll B3TJIS HA PO~
rpaMMHpOBaHUe.

Towm Kaprwr, The C++ Report
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NMpeaucnoBue

JlanHast KHWra He SIBJSETCH BBeACHHEM B 00bEKTHO-OPUEHTUPOBAHHOE IIPOIPAMMUPO-
BaHUe WK TPoeKTrpoBanue. Ha 9T TeMbl €CTb MHOTO JIPYTHX XOPOIIUX U3IAHUII.
[Tpenmosnaraercst, 9TO BbI JOCTATOYHO XOPOIIO BJIAJEETE, TIO0 KpallHel Mepe, OMHUM
00bEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM IIPOTPAMMUPOBAHUS U UMEETE KAKOW-TO OIBIT
00 BEKTHO-OPUEHTHPOBAHHOTO TIPOEKTUPOBAHUS. Be3ycoBHO, y Bac He J0JIKHO BO3HU-
KaThb HeOOXOAMMOCTHU JIE3Th B CJIOBAPb 3a Pa3bsICHEHUEM TEPMUHOB <«THUII», <IIOJIM-
MOp(hU3M», 1 BaM MOHSITHO, YeM <«HacJe[oBaHNe HHTepdeicas OTINIAETCS OT «HACTe-
JOBAHIST PEATU3AIITY.

C apyroii CTOPOHBI, 9Ta KHUTA U He HAYYHBIH TPYII, alPECOBAHHDIN MCKIIOYNTEb-
HO Y3KUM CITEIMATUCTAM. 3/IECh TOBOPUTCSI O NAMMEPHAX NPOEKMUPOBAHUSL W OTIICHI-
BAIOTCSI [IPOCTBIE U JIETAHTHBIC PELIEHUs] TUIIMYHBIX 3a/a4, BOSHUKAIOIIUX B OOBEKT-
HO-OPUEHTHPOBAHHOM TIPOEKTUpPOBaHNH. [laTTepHBI MPOEKTUPOBAHNS HE MOSBUINCH
cpasy B TOTOBOM BH/IE; MHOTHE Pa3pabOTUMK, HCKABIIINE BO3MOKHOCTH TIOBBICUTH THO-
KOCTDb U CTEIMEeHDb MTPUTOLHOCTH K TIOBTOPHOMY HCIIOJIB30BAHUIO CBOUX IIPOTPAMM, IIPH-
JIOKHJIM MHOTO YCHJIMi, 4TOOBI MOCTaBJIEHHAs 11eJIh Oblja JOCTUTHYTA. B marrepHax
MTPOEKTHPOBAHNUS HAW/IEHHbIE PENIeHNsT OTJUTHI B KPATKYIO U JIETKO MPUMEHUMYIO Ha
npaxkTuke hopmy.

JLJist MCTIOJIb30BaHMST ATTEPHOB HE HY/KHBI HU KaKie-TO 0COOEHHbBIE BO3MOKHOCTH
SI3bIKA TIPOTPAMMUPOBAHNSI, HU XUTPOYMHBIE TIPUEMBI, MOPasKatoIne BOOOPaKeHIE
Ipy3ell U HavyaJbHUKOB. Bce MOKHO peai30BaTh Ha CTAHAAPTHBIX OOBEKTHO-OPUCH-
TUPOBAHHBIX SI3BIKAX, XOTS JIJIST 3TOTO HOTPEGYETCs TPUIIOKUTH HECKOJIBKO OOJIbIIe
YCUJIUH, YeM B CJIyYae CIeNUaTu3uPOBAHHOTO PEIIEHsI, IPUMEHUMOTO TOJBKO B OfI-
HoW curyaruu. Ho aTu ycuns HeM3MEHHO OKYTAlTCs 32 cueT GOJbInell THOKOCTH
¥ BO3MOKHOCTU TIOBTOPHOTO UCIIOJIb30BAHMS.

Korma BbI ycBOuTE paboTy ¢ maTTepHAMU MPOEKTHPOBAHUST HACTOJBKO, UTO TIOCTIE
YIQUHOTO WX MIPUMEHEHUST BOCKJIMKHETE «Aral», a He Oyere CMOTPETh B COMHEHUM Ha
MOJTYYUBIIUICS Pe3yJIbTaT, BAIll B3IJIsI Ha 00bEeKTHO-OPUEHTHPOBAHHOE TIPOEKTHPOBA-
HUE U3MEHUTCSI pa3 U HaBcerja. Bol cMoskeTe cTpouTh Oosiee rTHOKIe, MOLYJIbHbIE, 1T0-
BTOPHO KCIOJIb3yeMbIe 1 TIOHSITHBIE KOHCTPYKITUH, & PasBe He JJIsT 9TOTO BOOOIIE CyTIe-
CTBYeT 00bEKTHO-OPUEHTUPOBAHHOE TIPOEKTUPOBAHIE?

Heckoabko ¢10B, 4TOOBI TIPEAYIPEAUTh U OJHOBPEMEHHO TOoA60ApUTh Bac. He
oropuaiitech, e He Bee Oy/IeT OHSITHO MOCJIe TIEPBOTO TPOYTEHUsST KHUTH. MBI U caMu
He Bce TIOHNMAJIN, KOT/la HaunHaJu mmrcath ee! IloMHITE, UTO aTa KHNUTA HE U3 TEX, KO-
TOPBIX, OJHAKIBI IPOYNTAB, CTABSAT HA TOJKY. MBI HajileeMcsl, 9TO BbI Gy/IeTe BO3Bpa-
MIaThCsI K HEell CHOBA M CHOBA, Yepriasi UAeH 1 O/KUIast BIOXHOBEHUSL.

KHura cospeBasa 10BoJbHO g0r0. OHa TOBU/IaIa YeThipe CTPaHbl, ObLJIa CBUIETE-
JIeM JKEHUTBOBI TPEX e aBTOPOB ¥ POKACHUS JABYX MJIaJICHIIEB. B ee co3iaHnu Tak WIn
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nHavye ydacTBoBasn Muorue miogn. Ocobyio 6rarogapHocTh Mbl BhIpaskaeM Bpiocy
Angepcony (Bruce Anderson), Kenry Beky (Kent Beck) u Annpe Beitnanzay (Andre
Weinand) 3a noiep:Ky u rieHHble COBETDL. Takske OaroflapuM BCeX PEIleH3eHTOB Yep-
HOBBIX BapuaHTOB pykoricu: Pomkepa Bumedenbaa (Roger Bielefeld), T'peiian Byua
(Grady Booch), Toma Kapruia (Tom Cargill), Mapurana Kiaiina (Marshall Cline),
Pasnbda Xaiipa (Ralph Hyre), Bpaitana Kepuurana (Brian Kernighan), Tomaca Jlau-
6epru (Thomas Laliberty), Mapka Jlopenua (Mark Lorenz), Aprypa Puna (Arthur
Riel), Dyra HImuara (Doug Schmidt), Knosuca Toumno (Clovis Tondo), Ctua Bunoc-
ku (Steve Vinoski) u PeGexky Bupde-Bpok (Rebecca Wirfs-Brock). Boipaskaem npu-
3HATEJILHOCTD COTpyAHIKaM nsnatensersa Addison-Wesley 3a nmoiepskky u teprenue:
Keiity Xabuby (Kate Habib), Tuddanu Myp (Tiffany Moore), Jlaiize Paddasie (Lisa
Raffaele), TIpaguny Cusa (Pradeepa Siva) u [Isxony Yaiity (John Wait). Ocobast 6iia-
rogaprocth Kapiy Keccaepy (Carl Kessler), /launu Cab6axy (Danny Sabbah) u Map-
Ky Bermany (Mark Wegman) us uccienoBaTeibcKoro orzesa kommanuu IBM sa Heo-
crabeBalonuii HHTEPeC K 9Toi paboTe U IMOAAEPKKY.

U1 HaKOHEIl, He B MOCJIEIHIO OUepe/lb Mbl OJIarOIapPHBI BCEM TEM JIIO/ISIM, KOTOPbIE
BBICKA3bIBAJIN 3aMeUaHUsI 110 TIOBOLY 9TOM KHUTH yepes Internet, 060apsiin Hac 1 yOesK-
najm, 9To Takas pabota JeHCTBUTENBHO HysKHA. BOT ajieko He MoTHbIi mepedeHs Ha-
IIUX <He3HAKOMBIX OMOIIHIKOB>: Mon Asotunc (Jon Avotins), Ctus Bepuyk (Steve
Berczuk), Txxyanan Bepanya (Julian Berdych), Matuac Bosien (Matthias Bohlen), Tzxon
Bpanr (John Brant), Anan Knapk (Allan Clarke), Iox Yusxomm (Paul Chisholm), Henc
Kosupron (Jens Coldewey), Heiis Kommuns (Dave Collins), Txum Kommmen (Jim
Coplien), Jou Asurrunc (Don Dwiggins), Tabpusas dima (Gabriele Elia), Ayr @enbr
(Doug Felt), Bpaiiaun @yt (Brian Foote), /lernc Moprun (Denis Fortin), Yopa Xaposiba
(Ward Harold), Xepman Xysuu (Hermann Hueni), Haiium Mcaam (Nayeem Islam),
Buxpamskur Kanpa (Bikramjit Kalra), TTon Kudep (Paul Keefer), Tomac Kodiep
(Thomas Kofler), [Iyr Jlea (Doug Lea), [Jau JlaimbGepre (Dan LaLiberte), Tsxeiimc JIOHT
(James Long), Auna-Jlyusa Jlyy (Ann Louise Luu), [Tanan Mazaxasan (Pundi Mad-
havan), Bpaiian Mapuk (Brian Marick), Pobept Maprun (Robert Martin), [Iaiie Max-
Kom6 (Dave McComb), Kapa MakKonsuesn (Carl McConnell), Kpuctun Mutrusce
(Christine Mingins), Xancnerep Meccenbex (Hanspeter Mossenbock), 9puk HbioToH
(Eric Newton), Mapuanna Oskan (Marianne Ozkan), Pokcana ITaiterr (Roxsan Pay-
ette), Jlappu IToxamosmk (Larry Podmolik), Txxopask Pagun (George Radin), Cura Pa-
makpuisal (Sita Ramakrishnan), Pycc Pamupec (Russ Ramirez), Asnekcanap Pan
(Alexander Ran), Jupk Pusme (Dirk Riehle), Bpaitan PosenGypr (Bryan Rosenburg),
Aamop Ceitn (Aamod Sane), Jypu IIImuar (Duri Schmidt), Pobepr 3aiimab (Robert
Seidl), Xun Iy (Xin Shu) u Busn Youkep (Bill Walker).

MbI He cunTaeM, yTo HaGOpP OTOOPAHHBIX HAMH MATTEPHOB IMOJIOH U HEU3MEHEH,
OH MPOCTO OTPAXKAET HBIHEIIHEE COCTOSHIE HANIMX MBICJEH O MPOEKTUPOBAHUU. MBbI
[PUBETCTBYEM J0ObIe 3aMedanus, Oyiib TO KPUTUKA NPUBEAEHHBIX IPUMEPOB, CCHLIKK
HA U3BECTHBIE CIIOCOOBI MCTIOIB30BAHKSE, KOTOPHIE HE YIIOMSHYTHI 3/1€Ch, UJIU MIPEJIOKE-
HIISI TI0 TIOBOJLY JIOTIOJIHUTEJIBHBIX TTATTEPHOB. BBl MOKETE THMCaTh HaM Ha ajipec M3jia-
tesberBa Addison-Wesley win Ha snektponHbiil aapec design-patterns@cs.uiuc.edu.



12 | | | || Mpepucnosune

VcxXoHble TEKCThI BCeX IPUMEPOB MOJKHO TIOJIyYUTh, OTIPaBuB coobuieHre «send design
pattern source» mo aapecy design-patterns-source@cs.uiuc.edu. A Temepp TakkKe eCTh
Web-crpanuia http://st-www.cs.uiuc.edu/users/patterns/DPBook/DPBook.html, Ha
KOTOPOM pasMeraercs mocaeanss nupopMaius 1 OOHOBIEHUS K KHUTE.,

Ipux [amma MaynTtun Boio, mtat Kamndopuus
Puuapn Xenam Momnpeainn, Kebek
Pansd [Ixxoncon Vpbana, mrrat VutuHoiic
xxon Bmuccunec Toropw, mrat Heio-Mopk

Asryct, 1994

BcrynuTtenbHoe cnoso

JIiobas XOpoIo CTPYKTYpUPOBaHHASA 0ObEKTHO-OPUEHTUPOBAHHASI apXUTEKTypa
usobuiyer narrepHamMu. Ha camom ziesie, [Uist MEHS OJHUM M3 KPUTEPUEB KayecTBa
00BEKTHO-OPUEHTUPOBAHHON CUCTEMBI SIBJISIETCS TO, HACKOJBKO BHUMATEIbHO paspa-
GOTYMKH OTHECJIUCh K TUIWYHBIM B3aUMOJAEHCTBUAM MEXKIY YYaCTBYIOIUMU B Heil
obbekTamu. Eciii TakuM MexaHu3MaM Ha Talle IIPOEKTUPOBAHUSA CHUCTEMbI YAEISIOCH
JIOCTaTOUYHOE BHUMaHUE, TO apXMTEKTypa moJjydaercs Gojiee KOMIIAKTHOM, TPOCTON
W TIOHSTHOM, 4YeM B cJIydae, Korjia HaJludue maTTePHOB UTHOPHUPOBAJIOCH.

BasxkHOCTD MATTEPHOB MIPH CO3/IAHUN CJIOKHBIX CHCTEM JIABHO OCO3HAHA B JIPYTHX
muciutinHax. Tak, Kpucrodep Asekcanzgp m ero cOTpyaHUKH, BO3MOKHO, BIIEPBbIE
MIPE/JIOKUIIN TPUMEHSITh SI3bIK MATTEPHOB JIJIsl aDXUTEKTYPHOTO MTPOEKTUPOBAHUST 3/1a-
HUIT ¥ TOPOOB. DTH UEH, Pa3BUThIE 3aTE€M APYTHUMU UCCJAEL0BATENSME, HbIHE TJIyOOKO
YKOPEHUINCHh B 00BEKTHO-OPUEHTHPOBAHHOM MIPOEKTUPOBAHUK. B ABYX cI0Bax KOH-
HETIHs MaTTepHa TPOEKTUPOBAHUS B TPOrPAMMUPOBAHUN — 9TO KJIIOY K UCIIOJIb30Ba-
HIO Pa3pabOTYMKAMU OIBITa BHICOKOKBATUMUIIMPOBAHHBIX KOJLIET.

B pannoii pabore u3maraioTcst MPUHIUIBI IPUMEHEHNSI ATTEPHOB ITPOEKTUPOBA-
HUSI ¥ TIPUBOJIUTCST KATAJIOT TAKUX MATTEPHOB. TeM caMblM KHUTA peliaeT cpasy JBe
3a/aun. Bo-11epBbIX, OHA JIEMOHCTPUPYET POJIb TTATTEPHOB B IPOEKTUPOBAHUN APXUTEK-
TYPbI CJTOXKHBIX CUCTEM. BO-BTOPBIX, COAEPKUT MPAKTHUHBIN CIIPABOYHUK YIAUHBIX
[aTTEPHOB, KOTOPBIE Pa3pabOTUMK MOKET IPUMEHKUTh B COOCTBEHHBIX TIPUIOKEHUIX.

MeHe BbIlajia yecTh paboTaTh BMECTE ¢ HEKOTOPHIMI aBTOPaMU KHUTY Hajl [IpodJie-
MaMU apXUTEKTYPHOTO An3aiiHa. 1 MHOTOMY HayuduJcs y 9THX JIOJEH U 1MoJiaraio, 4ro
TO JK€ caMO€e MOKHO OyIeT CKasaTh M O Bac, OCJE TOr0 KaK Bbl IIPOYTETE DTy KHUTY.

I'peiinu Bywy,
I'naBHbBIT HAyYHBIN COTPYIHUK
Rational Software Corporation
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Krura coctout n3 aByx wacteil. B rmaBax 1 u 2 pacckaspBaeTcst, 4TO TaKOE MaTTEP-
HBI TPOEKTHPOBAHMS U KaK ¢ UX MOMOIIBI0 MOKHO pa3pabaThiBaTh OOBEKTHO-OPHEHTH-
poBaHHbIe porpaMmMbl. [IpakTudeckoe MpuMeHeHNe MaTTePHOB MPOCKTUPOBAHUS JIe-
MOHCTpPHUPYeTCsT Ha ipuMepax. [71aBbl 3, 4 11 5 — 3TO KaTaIor TaTTEPHOB ITPOEKTUPOBAHUSL.

Karasor 3annmaet 60JIBITYIO 9acTh KHUTH. TP TJIABBI OTPAXKAIOT [ETEHNE MaTTep-
HOB Ha KaTEeropuu: MOPOKAAIONINE IMTAaTTEPHDBI, CTPYKTYPHbBIC ITATTEPHLI 1 ITaTTEPHDI 110~
Beenrs. Katamorom MOKHO MOJIb30BaThCS MO-PA3HOMY: YUTATh €T0 ¢ HAYasIa u JI0 KOH-
11a WU TIePeXO/IUTh OT OIHOTO TAaTTepHAa K IPYTroMy. Y 1adeH U APYToi My Th: TIIATeIbHO
U3Y4YHTH JHOOYIO TJIaBy, YTOOBI MOHSTH, YeM OTJIMYAIOTCS TECHO CBSI3AaHHDBIE MEXKIY CO-
6Oii maTTEpPHBL.

CchUTKH MesKy maTTepHaMu JaloT BO3ZMOKHOCTH COPHEHTUPOBATHCS B KaTaJIoTe.
ITO TaKIKe MO3BOJIUT YSICHUTD, KAK Pa3JIMYHbIe MMATTEPHBI CBI3aHbI JAPYT C JIPYTOM, KaK
UX MOKHO COYETATh MEXKIY COOOM 1 KaKue TaTTePHBI MOTYT XOPOIIO PAOOTATh COBMECT-
Ho. Ha puc. 1.1 cBa3u Meskay marTepHamMu n300pakeHbl rpadudecK.

MosKHO YUTATh KaTaIoT, OPUEHTHPYSICh HA KOHKPETHYIO 3a1ady. B paszmesne 1.6 Bbr
Haiijiere orucanue HEKOTOPBIX TUIIMYHBIX 33714, BOSHUKAIONINX TIPU TIPOEKTUPOBAHIK
MTOBTOPHO UCIIOJIb3YEMBIX OOBEKTHO-OPUEHTHPOBAHHBIX TIporpamm. Ilocsie atoro mepe-
XOJITe K M3YYECHUIO MATTEPHOB, IPEHA3HAUECHHBIX JIJIST PELIEHIS] HHTEPECYIOIIeil Bac
3azaurt. HekoTopble TPeAmoYnTaoT CHaYala 03HAKOMHUTECS CO BCEM KATAJIOTOM, a T0-
TOM MIPUMEHUTDH T€ WJIN MHBIE MATTEPHBbL.

Eciu Bai onbit 06beKTHO-OPUEHTHPOBAHHOIO IIPOEKTUPOBAHNS HEBEJIMK, HAUHK-
Te M3ydYaTh CaMble MPOCTHIE W PACIIPOCTPAHEHHBIE MATTEPHBL:

0 abcTpakTHasa ¢abpuka;
Q aganTtep;

0 KOMMOHOBLLMK;

0 gekoparop;

0 pabpuyHbIi MeTo[;

Q0 HabnopaTens;

Q cTparterus;

O WabnoHHbI METOA.

Tpy/aHo HAliTH OOBEKTHO-OPUEHTHPOBAHHYIO CUCTEMY, B KOTOPOIl HE MCIIOJIB3YIOTCSI
XOTs1 ObI HEKOTOPBIE U3 YKa3aHHBIX TATTEPHOB, & YK B OOJIBINTUX CHCTEMAX BCTPEUAIOTCSI
4yTh JI HE Bce. PazoOpaBIIich ¢ 9TUM MOAMHOKECTBOM, BBI TOTYINUTE MTPEICTABICHIE
KaK 0 HEKOTOPBIX OIPEIETEeHHBIX MTATTePHaX, TaK U 06 00bEKTHO-OPUEHTHPOBAHHOM IIPO-
€KTUPOBAHUU B 11EJIOM.



MpuHATbIE B KHUre 0003HaYeHUs

st obseruerust paboThl ¢ kKHUTO# usgarenberBoM «IMK IIpecc» nmpuHATH caeny-
I0Ill€e COTJIANIEHMS:

Q KOIEI IPOTPAaMM, BaXHBIE ONIEPAaTOPH, KJIACCH, OOBEKTH, METOIE M CBOM—
cTea 0003HAUEHbBI B KHUTE clielraabHbiM mpudrom (Courier), 4To m03BOJISIET
JIETKO HAWTH UX B TEKCTE;

O CMLICIOBLIC AKUCHTNBL, ONPEOeLeHUS, MePMUNDL, BCTPETUBIIIECS BIIePBble, 0603HA-
YeHbI KYPCHBOM;

QO KOMaH/Ibl, MyHKTbI MEHIO, KHOIIKH, KJIABUIIH, (DYHKIIMH BbI/IEJI€HbI TIOJTYKUPHbBIM
pUAMTOM.



Fnasa 1. BBefeHue B narTepHbl
NPpoOEeKTUPOBAHUSA

IpoextupoBanue 06HEKTHO-OPHEHTHPOBAHHBIX TPOTPAMM — HEJIETKOE JIEN0, & €CTU UX
HYJKHO UCNOIb306aNMb NOBMOPHO, TO BCE CTAHOBUTCS eTile cIokHee. Heobxomammo moo-
Gpath MOAXOIsAIINE OOBEKTDI, OTHECTH WX K PA3IUYHBIM KJIaccaM, COOII0Ias pasyMHYIO
CTereHb JIeTATN3aINH, OIPeeJIUTh UHTEP(EHCH KIACCOB U UEPAPXUIO HACEIOBAHUS
U YCTAHOBUTDL CYIIECTBEHHbIC OTHOIIEHUS MEXAY KJjaccamu. JWsaiiH I0JIKeH,
C OHOW CTOPOHBI, COOTBETCTBOBATE PEITaeMOl 3a/1aue, ¢ APYroil — ObITh OOTIUM, U4TO-
GBI yIATI0CHh YUECTh BCe TPeOOBAHMS, KOTOPbIE MOTYT BO3HUKHYTH B Oy/IytieM. XOTeroch
ObI TaksKe n30eKaTh BOBCE WJIH, [0 KpaifHeil Mepe, CBeCTH K MEHUMYMY He0OXOMMOCTb
nepenpoekTupoBaniist. IlogHaTOpeBIe B 00BEKTHO-OPHEHTHPOBAHHOM TIPOEKTHPO-
BaHUM Pa3pabOTUUKK CKAKYT BaM, YTO OOECIIEUNTD «IIPABUJIBHBIN», TO €CTh B JI0CTA-
TOYHOIN Mepe THOKWIA ¥ TIPUTOHBIN /I TOBTOPHOTO UCIIOJIB30BAHUST IU3AliH, C TIEPBOTO
pasa OuYeHb TPYAHO, €CJH BOOOIIE BO3MOKHO. TIpeskie YeM cuuTarh 1esib JOCTUTHYTOI,
OHU 0GBIYHO TTHITAIOTCST OTTPOOOBATH HANIEHHOE PEeHre Ha HECKOIBKUX 3a/Iauax, U KasK-
ZIBIA Pa3 MOANMUIIIPYIOT €To.

N Bce Xe OMBITHBIM MPOEKTUPOBITUKAM YIAETCS CO3/IaTh XOPOIIUI W3aliH cucTe-
MbIL. B TO ke BpeMs HOBUYKH UCIBITBIBAIOT IIOK OT KOJMYECTBA BO3MOKHBIX BADUAHTOB
U HEPE/IKO BO3BPAIAIOTCS K IIPUBLIYHBIM HE 0OBEKTHO-OPUEHTUPOBAHHBIM METOUKAM.
[TpoxoauT HEemMasio BpeMeHHU Tiepe]] TeM, KaK CTAaHOBUTCS TIOHATHO, YTO Ke Takoe y/au-
HBI 0O BEKTHO-OPUEHTHPOBAHHBIN M13aiiH. OTBITHBIE TIPOEKTUPOBIUKH, OYE€BU/IHO,
3HAIOT KaKHe-TO TOHKOCTH, YCKOIb3aI0INe OT HOBIYKOB. Tax uTo ke 3T70?

I[Ipesx e BCETo, OMBITHOMY Pa3pabOTINKY TIOHSITHO, UTO He HYJICHO PETIATH KasKIYIO
HOBYIO 33/1a4y C HyJII. BMecTo 3TOTO OH cTapaeTcs MOBTOPHO BOCIIOIB30BATHCS TEMU
pelIeHUSAMHU, KOTOPBIE OKA3aJIUCh YAAYHBIMU B 1TponioM. OThICKaB Xopoliee pelieHne
ouH pas, ou Gyer puberath K HEMY CHOBa U cHOBa. VIMeHHO GJrarofiapst HakOTIJICH-
HOMY OTIBITY TIPOEKTHPOBIIMK ¥ CTAHOBHUTCS 9KCIIEPTOM B cBoeill obiactu. Bo MHOTHX
00BEKTHO-OPUEHTUPOBAHHBIX CHCTEMAX Bbl BCTPETHUTE MOBTOPSIIOIIIECS TTATTEPHBI, CO-
CTOSITITIE W3 KJIACCOB U B3AMMOAEHCTBYIONMX 00heKTOB. C X MOMOIIBIO PENTAIOTCST
KOHKDETHbIE 33/[a4U TTPOEKTUPOBAHIS, B PE3Y/IbTATE Y€TO OOBEKTHO-OPUEHTHPOBAH-
HBII JU3aliH CTAHOBUTCST OOJiee THOKUM, 3JIETAHTHBIM, 1 UM MOKHO BOCIOJIb30BATHCSI
MOBTOPHO. IIPOEKTUPOBININK, 3HAKOMBII C TATTEPHAMU, MOKET CPa3y K€ IPUMEHSATD MX
K PEIeHIo HOBOH 3a/[a4M, He MbITAsACh KAK/IBIH pa3 M306peTaTh BEJIOCHIIE].

[Tosichum Harry MbICJIb Yyepes anaoruio. [lucarem pesiko BIYMBIBAIOT COBEPIIIEH-
HO HOBBIE CIOKETBI. BMeCTO 9TOT0 OHI GEPYT 32 OCHOBY yke OTpabOTaHHbIE B MUPOBOIT
JIUTEPATYPe CXEMBI, KaHpbl 1 00pas3bl. Hampumep, tparndeckuii repoit — Makoer,
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TFamier u T.4., MOTUB yOMiicTBA — IEHBIU, MECTh, PEBHOCTb U T.II. TOUHO Tak »xe
B 00BEKTHO-OPUEHTUPOBAHHOM IIPOEKTUPOBAHUY MCIIOJIb3YIOTCS TaKUe HaTTePHbI, KaK
«IIpeJCTaBIeHIEe COCTOSHMS € MOMOIIbBI0 OOBEKTOB> WK «AeKOPUPOBaHUEe 00bEKTOB,
4T06bI OBLIO MpolLie A00ABIATh U YIAIATh UX CBOHCTBAY.

Bce mbr 3Haem o 1ienHocTr onbita. CKOJIBKO Pa3 1P MPOEKTUPOBAHUN BbI UCTIBITHI-
BaJIM 0eicasio, 9yBCTBYsI, YTO YK€ KOTZA-TO PEIIajy TaKylo e 3a1ady, TOJbKO HUKAK
He co06pasuTh, koraa u rae? Eciu Obl yaanoch BCIOMHUTD AeTajld CTapoi 3a1a4yn U ee
pellleHus], TO He IPUILIOCh Obl IPUAYMBIBATh BCE 3aHOBO. YBbI, Y HAC HET IIPUBBIYKU
3aIMChIBATh CBOI OIBIT Ha 0JIAT0 APYTUM JIOASIM a U cebe TOXKe.

Ilesb 9TOI KHUIHM COCTOUT KaK pa3 B TOM, YTOObI JOKYMEHTHPOBATh OIBIT paspa-
60TKM 0OBEKTHO-OPUEHTUPOBAHHBIX [IPOTPAMM B BUE NAMMEPHOE NPOCKMUPOCAHUSL.
KajkmoMy marTepHy Mbl IPUCBOMM UMsI, OObSICHIUM €r0 HazHaYeHKe 1 POJIb B IIPOEKTH-
poBaHUHU 0OBEKTHO-OPUEHTUPOBAHHBIX crucTeM. HekoTopsle us HanboJiee pacupocTpa-
HEHHbBIX MaTTePHOB (hOPMATIM30BAHbI U CBE/IEHBI B €/IMHbBIN KaTaJIOr.

[TaTTepHbl TPOEKTUPOBAHUST YIIPOIIAIOT TOBTOPHOE UCITOJIBb30BAHUE YAAUHBIX MTPO-
€KTHBIX U apXUTEKTYPHBIX pemieruii. [IpencraBienne mporieainnx MpoBepKy BpeMe-
HeM METOAUK B BHE [ATTEPHOB IIPOEKTUPOBAHUSA 00JIerdaer JOCTYII K HEUM CO CTOPO-
HbI Pa3pabOTYNKOB HOBBIX crcTeM. C OMOIIBIO ATTEPHOB MOKHO YJIYUIIUTh KA4eCTBO
JIOKYMEHTAI[UN U COIPOBOKJIEHUST CYIIECTBYIONUX CUCTEM, ITO3BOJISIS SIBHO OIKMCATh
B3aUMOJIEHCTBUS KJIACCOB U 0OBEKTOB, a TAKKe IPUYMHBI, 10 KOTOPBIM CHUCTeMa ObLia
MOCTPOEHa Tak, a He wHave. [Ipoiie roBops, MaTTEPHbI TPOEKTUPOBAHUS AIOT Pas3pa-
GOTYMKY BO3MOKHOCTD ObICTPEE HAiITH «IIPAaBUJIbHbBI» Iy Th.

Kax yske ObLIO CKa3aHO, B KHUTY BKJIIOYEHbI TOJbKO TAKUE IIATTEPHBI, KOTOPhIE HEOI-
HOKPaTHO IPUMEHSJINCh B PasHBIX cucreMax. I1o Gosiblleil yacTi OHU HUKOTAA PaHee
He JOKYMEHTUPOBAIMCh U JUOO M3BECTHBI CAMBIM KBaJIU(UIIMPOBAHHBIM CIIELMAJIHC-
TaM 110 00bEKTHO-OPUEHTUPOBAHHOMY IIPOEKTUPOBAHUIO, JTMOO OBLIN YaCThIO KAKOM-
TO Ya4HOW CHUCTEMBI.

XOTs1 KHUTA TIOJIyYHIACh JOBOJIBHO OOBEMHOIL, IIaTTEPHBI IPOEKTUPOBAHMUS — JIUILb
MaJiasl 4acTh TOr0, YTO HEOOXOAUMO 3HATh CIIELUANICTY B 9TOI objact. B uspanue He
BKJIIOYEHO OIUCAHUE MAaTTEPHOB, UMEIOIINX OTHOIIEHNE K MapaIeJIbHOCTH, pacipesie-
JIEHHOMY TIPOrPaMMUPOBAHUIO ¥ TIPOrPAMMUPOBAHKIO CUCTEM PeasibHOTO BpemeHu. OT-
CYTCTBYIOT U CBEIEHHUS O IIaTTePHAX, CIIENUMUUHBIX AJIsI KOHKPETHBIX IPEIMETHBIX 00-
sacteil. I3 aToli KHUTH BBI HE y3HaeTe, KAk CTPOUTHh UHTEP(ENCHI MOTh30BATE S, KaK
Kcath ApaiiBepbl YCTPOMCTB U Kak paboTaTh ¢ 0ObEKTHO-OPHEHTUPOBAHHBIMU OasaMiu
JaHHBIX. B Kask10i U3 a11X obsacTeil ecTh CBOU COOCTBEHHBIE IIATTEPHBIL, 1, MOKET ObITh,
KTO-TO UX U CUCTEMATU3UPYET.

1.1. YTo Takoe naTTepH NPOEKTUPOBaHUS

ITo cioBam Kpucrodepa Astexcanpa, <1060l aTTepH OMUChIBaeT 3a4a4y, KOTopast
CHOBA ¥ CHOBA BO3HUKAeT B HaIell paboTe, a TakKe MPUHIUIT € PEIIEHUs], TPUYEM Ta-
KM 06pa3oM, 9TO ITO pelleHre MOKHO TIOTOM MUCITONB30BATh MUJUTHOH Pa3, HIYETO He
nzobperast 3aHOBO» | AIS+77]. Xorst AJiekcaHap UMeN B BUY TTATTEPHBI, BOSHUKAOIITIE
IIPU TIPOEKTUPOBAHUN 3IAHNI U TOPOIOB, HO €T0 CJIOBA BEPHBI M B OTHOIIICHUU TATTEP-
HOB OOBEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBaHUs. Hatmi perieHus BbIpaKaoTcst
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B TePMUHaX 0ObEKTOB 1 MHTEPGENCOB, a He CTEH U ABepeid, HO B 000MX CJIydastX CMbICIT
raTTepHa — MPEeVIOKUTh PellieHre OTpe/IeIeHHOM 33/1a91 B KOHKPETHOM KOHTEKCTE.
B o6uiem cirydae naTTepH COCTOUT U3 YEThIPEX OCHOBHBIX 3JIEMEHTOB:

1. Hms. CocaaBIuch Ha HETO, MbI MOKEM CPa3y OIUCATh MPOOJIEMy MPOEKTHPOBA-
HUS, ee peleHus n ux mocyaenctsus. [IpucBanBanme marrepHaM MMeH TT03BOJISIET
MPOEKTUPOBATh Ha 6ojiee BBICOKOM ypoBHe aberpakiini. C MOMOIIBIO CIOBapst
MaTTEPHOB MOXKHO BECTH OOCYIKIEHVE C KOJJIETaMH, YITOMUHATH TIATTEPHBI B J10-
KyMEHTAITIH, B TOHKOCTSX TIPECTABJSATh IU3aiiH cucTeMbl. Haxosxzenne xopo-
MIUX UMEH OBIIO OJHOM M3 CaMbBIX TPY/IHBIX 33/[a4 MPU COCTABICHUH KaTaJora.

2. 3adaua. Onucanue Toro, Korjaa cjaeiayer npuMeHsaTh narrepi. Heo6xonumo cdop-
MYJIUPOBATh 3a/1a4y U €€ KOHTEKCT. MOKET OTMMChIBATHLCS KOHKPETHAs MpobiemMa
MPOEKTUPOBAHUSA, HATPUMED CTIOCO0 MPEICTABICHNST AITOPUTMOB B BUJIE 00BEK-
ToB. MIHOTIa OTMEYaeTcsl, Kakue CTPYKTYPBI KJIACCOB UIH 0OBEKTOB CBU/IETENb-
CTBYIOT O HerubKoM nusaiine. Takske MOKET BKIIOUATHCS TIEPEYCHD YCIOBUH, TIPU
BBITIOJTHEHUN KOTOPBIX UMEET CMBICI TIPUMEHSITh JaHHBIN MaTTepPH.

3. Pewenue. Onnicanue sJeMeHTOB JIN3aiTHA, OTHOIIEHUN MeXK/y HUMU, (DYHKIIUI
KQK/I0TO a7ieMenTa. KOHKPeTHBIN MM3aiiH Wi peanusanus He UMeIOTCs B BUJLY,
MOCKOJIBKY TIATTEPH — 9TO MAaBGIO0H, TIPUMEHUMBIH B CAMBIX PA3HBIX CHTYAI[HSIX.
[Tpocto maetcst abeTpakTHOE OIMMCAHUE 33/[aul TPOEKTUPOBAHUS U TOTO, KAK OHA
MOJKET GBITh PEIieHa ¢ TOMOIIBI0 HEKOETO BeChMa 060OIIEHHOTO COYETAHUsT DJle-
MEHTOB (B HaIlleM CJIydae KIAcCOB U 0OBEKTOR).

4. Pesynvmamuol — 9TO CJEACTBUS IPUMEHEHUSI TTATTEPHA U PA3HOTO POjia KOMIIPO-
MUCCHL. XOTsI TIPU OTIUCAHUU TIPOEKTHBIX PEIIEHUIT O MTOCTIEACTBUSX YACTO HE YII0-
MWHAIOT, 3HATH O HUX HEOOXOANMO, YTOGBI MOKHO OBLIO BHIOPATH MEKITY Pas3JInd-
HBIMU BapHaHTAMU W OIEHUTbH IIPEHMYIIECTBA U HEJAOCTATKU AAHHOTO MATTEPHA.
37ech peub WIeT u o BhIbope st3bika u peanmsarui. [TockoIbKy B 00bEeKTHO-0pH-
€HTUPOBAHHOM ITPOEKTHPOBAHUY TIOBTOPHOE MCITOJIB30BAHUE 3aYACTYIO SIBJISIETCS
BaKHBIM (PAKTOPOM, TO K Pe3yJIbTaTaM CJeAyeT OTHOCUTH ¥ BJIUSHUE HA CTETIEHb
rUGKOCTH, PACIITUPSIEMOCTH ¥ TIEPEHOCUMOCTH CHCTeMbI. [lepednciienne Beex mo-
CJIEJICTBUI TIOMOJKET BaM MOHSTh U OIEHUTh UX POJIb.

To, 4TO OAMH BOCHPUHMMAET KaK MATTEPH, JJIs APYTOTO MPOCTO CTPOUTEIHHBIN
6710K. B 9TOM KHUTE MBI pacCMaTPUBAEM MATTEPHBI HA OMPE/IETEHHOM YPOBHE abCTpaK-
uun. [lammepnot npoexmuposanus — 3To He TO JKe CaMOe, YTO CBI3AHHbIE CIIUCKU HJIK
X3MI-TabJIHIbI, KOTOPbIE MOJKHO PealM30BaTh B BUJE KJIAcCa U MOBTOPHO UCIIOJIb30BaTh
6e3 kakux Gbl To HU ObT0 MoauduKkalmii. Ho 910 1 He CIOKHBIE, TPEAMETHO-OPHEH-
THPOBAHHBIE PEIIEHVIST [JISI IIEJIOTO TIPUIIOJKEHNUST WIIH TIOICUCTEMbL. 3/1eCh MO TATTepPHA-
MU POEKTUPOBAHUST TIOHUMAETCST ONUCAHUE B3AUMOOCLICMBUSL 006EKMO6 U KIACCO8, A0an-
muposannvix 01 peuenus 00uwetl 3a0auu NPOeKMUPOBAHUsL 8 KOHKPEMHOM KOHmeKcme.

[TaTTepH MPOEKTUPOBAHUS UMEHYET, abCTparupyer 1 UACHTH(DUIUPYET KII0UeBbie
ACTIEKTBI CTPYKTYPbI OOIIETO PEIIEHNs], KOTOPbIE U TO3BOJISIOT TIPUMEHHUTH €70 JIJIST CO-
3/IaHUsT TIOBTOPHO KCMOJIb3yeMoro ausaiia. OH BBIWIEHSET y4acTBYIONINE KJIACCHI
1 9K3EMILIAPBI, UX POJIb U OTHOIIEHUS, a Takyke PyHKiuu. [[pr onMcannm Kask10ro mat-
TepHa BHUMAaHUE aKI[EHTUPYETCs] HA KOHKPETHOI 3ajiade 00bhEKTHO-OPUEHTHPOBAHHO-
O MPOEKTUPOBAHUS. AHAJIU3UPYETCs, KOT/Ia CJEYET MPUMEHSTh MaTTePH, MOKHO JIH
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€ro WCI0Jb30BaTh C YUYETOM JIPYTUX MPOCKTHBIX OTPAHMYCHUH, KaKOBBI OYYT TOCTE/-
CTBUSI TIPUMeHEHUsT MeTo/a. [TocKoIbKy JII060H MPOEKT B KOHEYHOM MTOTE TIPEICTOUT
Peas30BbIBATh, B COCTAB MATTEPHA BKJIIOYAETCsT TpUMep Koza Ha s3bike C++ (MHOTIA
Ha Smalltalk), nimocTpupyioiero peaausaiuio.

XOTs1, CTPOTrO TOBOPSI, TTATTEPHBI MCIIOJIB3YIOTCS B IPOEKTUPOBAHUY, OHM OCHOBA-
HbI Ha IPAKTHYECKUX PENICHUSX, PEATM30BAHHBIX HA OCHOBHBIX SI3BIKAX 0OBEKTHO-OPH-
eHTHUpPOBaHHOTO nporpammuposanust tuma Smalltalk uw C++, a He Ha TpoIELYPHBIX
(Pascal, C, Ada u 1.11.) mim 06beKTHO-OPUEHTUPOBAHHBIX A3bIKAX € AMHAMUYECKOIT TH-
musanueiit (CLOS, Dylan, Self). Mbr oi6paau Smalltalk 1 C++ 13 nmparmaruueckux
cO0bpaskeH i, TIOCKOJIbKY Yalle BCEro paboTaeM ¢ HUMH U TIOCKOJIbKY OHM 3aBOCBBIBa-
0T Bee GOJIBINYIO MOMYJISPHOCTD.

Buwibop sa3vika iporpaMmMupoBanus 6e3yCIOBHO BakeH. B HAIINX maTTepHax moj-
pasymeBaeTcst ucrosb3oBanue Bosmoxkuocteil Smalltalk uw C++, u ot atoro 3aBucwur,
4TO PeasM30BaTh JIETKO, a 4YTO — TPyAHO. Ecau Gbl MbI OPUEHTHPOBAINUCH Ha TIPOTIE-
JypHbIE A3BIKH, TO BKIOYUIN ObI MATTEPHBI HACNEAOBAHNE, UHKAMNCYNAUUS U1 MNo-
numop®ursm. HexkoTopble U3 HAIIMX MAaTTEPHOB HANPIMYIO MOIEPKIBAIOTCS MEHee
pacrnpocTpaneHHbIMU s3biKamMu. Tak, B s13bike CLOS ecTh My IbTUMETO/IBI, KOTOPBIE Jle-
JIAIOT HEHYKHBIM marTepH nocetutens. Cobersenno, gake Meskay Smalltalk uw C++
€CTh MHOTO Pa3JINYMii, N3-32 YETO HEKOTOPBIE MATTEPHBI IIPOIIE BBIPAXKAIOTCS HA OTHOM
SI3bIKe, YeM Ha JIPyroM (CM., HallpuMep, MaTTePH UTepaTop).

1.2. MaTtTepHbI NpoekTUpoBaHUsA B cxeme MVC
B A3blke Smalltalk

B Smalltalk-80 mist mocrpoenus: nnrepdeiicos 0Ib30BATENS IPUMEHSIETCS. TPOIi-
Ka KjaccoB Mogenb/Bua/koHtponnep (Model/View/Controller - MVC) [KPS8S].
3HAKOMCTBO C MATTEPHAMIE [TPOEKTHPOBAHUS, BeTpedaronmmucs B cxeme MV C, momo-
JKEeT BaM pa306paTbCH B TOM, 4YTO MbI ITIOHUMAEM IIO/I CJTOBOM <ITaTTEPH».

MVC cocrout uz 00beKTOB Tpex BUAOB. Modea» — 9T0 00BEKT TPUTIOKEHUSI,
a 6ud — sKpaHHoe NpejcTaBieHue. Konmpoaiep onuchiBaet, Kak uHTEpdEiic pearnpy-
eT Ha ympasJsiolue Bo3/elicTBus nosib3oBaTess. [lo mossiaenus cxembl MVC st
0OBEKTHI B MOJIb30BATENbCKUX WHTEep(elicax cmemmBaauch. MVC otaensier ux apyr
OT JIPyTa, 3a CYET Yero TMOBBIMACTCS THOKOCTD U YJIYUIIAIOTCS BO3MOKHOCTH MTOBTOP-
HOTO HCITOJIb30BAHUS.

MVC otpesnsieT BU OT MOJIENH, YCTAHABIMBAS MEK/LY HUMU TIPOTOKOJI B3AUMO/IEN -
CTBUA «HOI[HI/ICK&/OHOBBH.IGHI/IG». BI/I]I JOJIKEH TapaHTHUPOBATDh, YTO BHEIITHEE TTPEACTaB-
JIEHVe OTPayKaeT cOCTosHue Mojenu. [Ipu KakaoM M3MeHeHNN BHYTPEHHUX JAHHBIX
MOJIEJTh OTOBEIAET BCE 3aBUCSIINE OT Hee BUIBI, B PE3yJIbTaTe Yero BUj OOHOBJISIET
cebs1. Takoil TOAXO/ TIO3BOJISIET TIPUCOEAMHNUTD K OJHONW MOJENN HECKOJIbKO BH/IOB,
obecrieurB TeM CaMbIM Pas3JIMuHble MpeacTaBieHus. MOKHO CO3aTh HOBBII BUJI, HE
MEePENUCHIBAsT MOJIED.

Ha pucynke Hmke mokasaHa oiHa MojieJib 1 Tpu Bujia. (/111 mpocToTh MBI Oy CTH-
JI KOHTPOJLIEPBL.) Mojiesib COMEPKUT HEKOTOPBIE [JAHHbIE, KOTOPbIE MOTYT OBITh TIPE/I-
CTaBJICHBI B BU/I¢ I—)JIGKTPOHHOﬁ T36JII/I]_IbI, TUCTOTPaMMBbI 1 prI‘OBOﬁ AnarpaMMbl.
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Buabi
B8 window —=——= |5|7| B window —=—= |5|7]| B8 window —=——= |H7]|

| | a | b ]| c| b
[x] 60 | 30 | 10 |

z] 80 | 10 | 10 |

Mogpenb

Mogenb onoBeliaeT CBOM BUBI IIPU KaKIOM U3MEHEHUWM 3HAYEHUN JAHHDBIX, a BUJBI
00pallaoTcsa K MOJEIU JIJIst IOJIyYeH s HOBBIX 3HAYEeHUI.

Ha nepBbiii B31J1s/1, B 9TOM IIpUMepe MPOIEMOHCTPUPOBAH ITPOCTO U3AiTH, OT/Ie -
IOIMIA B OT Moje . Ho TOT je IPUHIUII IIPUMEHNM U K GoJee o01eil 3agade: pasze-
Jienne 00bEKTOB TaKMM 00pa3oM, YTO M3MEHEHHEe OAHOIO OTPA’KAETCS Cpas3y Ha He-
CKOJIBKMX APYTHX, IPUYEM M3MEHUBIINICA 00bEKT He uMeeT NHGOPMAINU O JeTalsIX
peanusanyy 00bEKTOB, Ha KOTOPbIE OH OKasas Boszielicteue. IToT Gojiee 0OmMuUil moz-
XOJI ONTUCBIBAETCST TTATTEPHOM MTPOEKTUPOBaHUsT HabnoaaTenb.

Eme onno csoiictBo MV C 3aKII092€TCS B TOM, YTO BUIBI MOIYT OBITh BJIOKEHHBIMIL.
Hampumep, manesb ynpaBiaeHUs, COCTOAILYIO U3 KHOIIOK, TOIYCTUMO TPEJCTaBUTh KaK
COCTaBHOW BU/I, COIEP>KAIIII BIIOKEHHbBIE, — ITO OHOI KHOIKe Ha Kaxk/pIit. [lombp3oBaress-
ckmii nHTEpdeiic HHCIeKTopa 0OBEKTOB MOKET COCTOSATH M3 BIIOKEHHBIX BUIOB, MCIIOIb-
3yeMbIX TakKe U B orsiaauuke. MV C 1oiepKuBaeT BJIOKEHHbIE BU/IBI C TIOMOIIIBIO KJTacca
CompositeView, apsiomierocst nHoakiaccoM View. O6beKTbl Kiacca CompositeView
BeIyT ce0sI TaK ke, KaK 0OBEKTHI KJIacca View, II09TOMY MOIYT UCIOIb30BAThCSI BCIOLY, TIE
u Bubl. Ho elile oHM MOTYT coziepsKaTh BJIOKEHHBIE BUIBI U YIIPABJIATD UMU.

3mech MOKHO OBLIO ObI CUMTATD, YTO STOT AM3AIH HO3BOJIIET 00PAIIATHCS C COCTAB-
HBIM BUIOM, KaK C JIOOBIM 13 €0 KOMIIOHEHTOB. Ho TOT Ke qu3ailH IPIMEHUM 1 B CUTY-
aluy, KOIJa Mbl XOTUM MMeTh BO3MOKHOCTD ITPYIIIUPOBATh OOBEKTBI U PacCMaTPUBATH
IPYIILY Kak OTAeIbHbII 00beKT. TAaKOH MOIXO0/] OIUCHIBAETCSI TTATTEPHOM KOMMOHOBLLK.
OH 1103BOJIIET CO3/IaBATh UEPAPXUIO KJIACCOB, B KOTOPOW HEKOTOPBIE MMOIKJIACCHI OTIpe-
ACJIAIOT IIPUMHUTHUBHDBIC 00BEKTHI (HarpumMep, Button — KHOIIKA), a IPyTHe — COCTaBHbBIE
00beKTbI (CompositeView), IPYIIUPYONHE TPUMUTHUBBI B H0JIee CJIOKHBIE CTPYKTYPBL

MV C no3BoJisieT Takyke U3MEHsITh PeaKIUIo BUja Ha JIEHCTBUS 1oJb3oBaTes. [1pu
9TOM BU3yaJbHOE IpeJCTaBJeHUE OCTaeTcd MpekHuM. Hampumep, MOKHO U3MEHUTH
peakIuio Ha Ha)kaTue KJIABUIIU WU MCIIOJIb30BaTh BCIIBIBAIONINE MEHIO BMECTO KO-
MaHIHbIX Kiaapuir. MV C uHKaICyIupyer MexaHu3M OIpee/IeHIs Peakui B 00beKTe
Controller. CymecTByer nepapxus KJIACCOB KOHTPOJLIEPOB, U 9TO II03BOJsET (€3
TpyZia cO3/IaTh HOBBIM KOHTPOJJIEP KaK BapUaHT ysKe CYIIeCTBYIOIIETO.
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Bup mosibayetcst aK3eMIIISIPOM KJacca, MTPOM3BOIHOTO OT Controller, s pea-
JIM3AIUY KOHKPETHOI cTpaternn pearuposanust. UTo6bI peasin3oBaTh HHYIO CTpaTe-
TUI0, HY>KHO TIPOCTO MOJCTABUTH APYTOil KOHTPOJLIep. MOXKHO aske 3aMEeHUTh KOH-
TPOJIJIEP BUA BO BPEMSI BBITIOJHEHUST TIPOTPAMMBI, U3MEHUB TE€M CAMBIM PEAKITIIO Ha
neiicTBUs osb30Baressa. Hampumep, BU MOKHO JIEAKTUBHPOBATH, TaK YTO OH BOOOIIE
He Oy/IleT HU Ha YTO PearnpoBaTh, €CJAU MEPEAATh €My KOHTPOJIEP, UTHOPUPYIONTHIT
coOBITHS BBOJIA.

OtHoleHre BUO-KOHTPOJINED — 3TO IIPUMeED MATTePHA IIPOEKTUPOBAHUS CTpaTe-
rusi. CTpaterusi — a10 oOBeKT JIst mpecTaBieHust airopurMa. OH MoJe3eH, Korja Bbl
XOTHTE CTATUYECKU WM AUHAMUYECKH TIOJAMEHWUTD OJUH QJTOPUTM APYTHM, €CJIU CY-
IIECTBYET MHOTO BapUaHTOB OJHOTO aJTOPUTMA WJIN KOTAA C aJTOPUTMOM CBSI3AHBI
CJIOJKHBIE CTPYKTYPBI JAHHBIX, KOTOPBIE XOTEJIOCH Gbl HHKATICYIMPOBATD.

B MV C wucriosib3yiotest v ipyrue nattepHbl IPOeKTHPoBaHust, HarpuMep dabdpuy-
HbIA METO[, TO3BOJISTIONINI 331aTh [T BUIA KJIAcC KOHTPOJLIEpa 10 YMOTYaHuTo, U e-
KopaTop /uist I06aBICHUS K BULY BO3MOKHOCTH TIPOKPYTKU. HO OCHOBHBIE OTHOIIICHUS
B cxeme MVC ornuchiBalorest narrepHamMu HabnoaaTenb, KOMMNOHOBLUMK 1 CTpaTerusi.

1.3. OnucaHne NaTTepHOB NPOEKTUPOBAHUS

Kax mMbl 6yieM OMUChIBaTH TTATTEPHbI TPOEKTHPOBanus? ['paduuecknx obosHave-
HUl HegocTaToyHO. OHM TIPOCTO CUMBOJIM3UPYIOT KOHEYHBIN TIPOJYKT Ipoliecca Mpo-
eKTUPOBAHUA B BUJE OTHOUIEHUI MEXIY KaaccaMu u obbektamMu. UTo6bl MOBTOPHO
BOCIIOJIb30BATHCS JIU3AHHOM, HAM HEOOXOAMMO JIOKYMEHTHPOBATh PEIIEHU, allbTePHA-
THUBHbIC BAPUAHTBI U KOMIIPOMUCCHI, KOTOPBIE IPUBEJIH K HeMY. BaKHbI Takske KOHKPET-
Hbl€ [TPUMEPDI, IOCKOJIbKY OHU 1TO3BOJIAIOT YBU/ETb IIPUMEHEHNE [aTTepHa.

[Ipu orrcaHny MaTTEPHOB MPOEKTUPOBAHUN MbI OyjIeM TIPUIECPKUBATHCS €[HOTO
npunina. Onucanue Kask/oro maTtepHa pasduTo Ha Pas/elibl, IEPEeUNCICHHBIE HIKE.
Takoii moxoj1 MO3BOJAET eMHO0OPAZHO MPEACTABUTH HHMOPMAIINIO, OOIerdaeT u3y-
YyeHue, CpaBHEHME W TTPUMEHEHME MaTTepHOB.

Hasganue u ki1accudukanus narrepHa

Haszpanwe narrepha J0/KHO YETKO OTPasKaTh ero HazHavewnve. Kimaccudukarms mar-
TEPHOB IIPOBOUTCSI B COOTBETCTBUU CO CXEMOU, KOTOpasi M3JI0KeHa B paszene 1.5.

Hasunauenne

JIaKOHWYHBII OTBET HA cJielytonire BOIIPpOChl: KaKOBbI (byHKL[I/II/I IaTTepHa, €ro oboc-
HOBaHME N Ha3HAY€HUE, KaKyl0 KOHKPETHYIO 3a/[a4y ITPOCKTUPOBaHWA MOKHO PCIINTDH
C €ro IIOMOMIIbIO.

HN3BecTeH Tak:ke 1m0 UMEHEM
[lpyrue pacripocTpaHeHHbIC HA3BAHUS MATTEPHA, €CIU TAKOBBIC UMEIOTCS.

MoTtuBanus

Ciienapuii, MTIOCTPUPYIOMNN 33124y MMPOEKTUPOBAHUS W TO, KAK OHA PEIaeTcst
JaHHOII CTPYKTYPOil Kiaacca uin odbekTa. Biarogapss MOTUBALMK MOKHO JIydlle I10-
HATH TI0CTIeAyolIee, 6osee abCTPaKTHOE OIMCaHNe TTaTTEPHA.
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IIpumenumocThb

Ornucanue cUTyaryii, B KOTOPBIX MOKHO TIPUMEHSTH JIaHHBI TaTTepH. [IpuMepbl
IIPOEKTUPOBAHUS, KOTOPbIe MOXKHO YJIYUIIUTD € €ro IoMOoIIblo. Pacro3naBanue Takux
CUTYaINH.

Crpykrypa

I'paduueckoe mpejcraBieHre KJIaccoB B MAaTTEPHE € MCHOJIb30BAHUEM HOTAIUH,
ocHoBanHoii Ha MmeToguke Object Modeling Technique (OMT) [RBP+91]. Ml 110J1b-
3yemcs Takke quarpammamu Bzaumogetictsuii [JCJO92, Boo94]| mia wnmocrparun
TIOCTTEIOBATETBHOCTER 3AITPOCOB U OTHOIIEHNH MeXKIy 0ObekTaMu. B mpuiosxkerun B ata
HOTAINST OTMUCHIBAETCST TTIOAPOOHO.

YyacTHHKH

Kiacewl mwin 00beKThI, 3a/1eiiCTBOBAaHHbBIE B JIAHHOM MATTEPHE MTPOEKTUPOBAHMS,
n ux QyHKINN.

OtHoneHus
BaaumosetficTBre y9acTHUKOB JIJIST BBITIOJTHEHUST CBOMX (DYHKITUT.

Pe3yabTaTsi

HackosibKo maTTepH YIOBIETBOPSIET TOCTABIEHHBIM TpeboBaHusIM? Pesysibrarh
MPUMEHEHNS, KOMIIPOMUCCHI, HA KOTOPBIE TIPUXOANTCS UATH. Kakue acreKThbl moBese-
HUS CHCTEMBI MOJKHO HE3aBUCUMO U3MEHSTh, UCTIOJb3YsT TAHHBIN MaTTepH?

Peanusanus

CiloskHOCTH U Tak Ha3blBaeMble TOJ[BOJIHbIC KAMHU TIPU Peau3alii naTTepHa.
CoBeTbl 1 peKOMeHIyeMble TpueMbl. ECTb Jii y IaHHOTO MaTTepHa 3aBUCUMOCTD OT SI3bI-
Ka TPOTPaAaMMHUPOBAHMS?

IIpumep konxa
ODparmMeHT KOj1a, WLTIOCTPUPYIOIINN BEPOSTHYIO peaansaruio Ha si3bikax C++ mim
Smalltalk.

N3BecTHble puMeHeHUs
BosmoskHOCTH TpUMEHEHNS TTaTTepHA B PEATbHBIX cUcTeMaX. /[afoTcs, 1o MeHbImei
Mepe, Ba IpUMepa U3 PasindHbIX 00J1acTell.

PoxacrBeHnHble maTTEPHBI
CBs3b APYyrUxX MaTTePHOB IPOEKTUPOBAHUS € AaHHbIM. Baxkubie pasiunuus. Vc-
ITOJIb30BaHKeE JJAHHOTO TIaTTePHA B COYCTAHUM C IPYTUMMU.

B npunoskernsax comep:RUTCS NHGOPMAINS, KOTOPast HOMOXKET BaM JIydIle TTOHITh
HaTTEPHBI U CBSI3aHHbBIE ¢ HUMU BONpPOChL. [Ipuioskernue A tipeacrasisier coboii rioc-
capuii ynorpebJisieMbIX HaM¥ TePMUHOB. B yike yromsinyTom npusiosxkennn B gano ormi-
caHue pasHooOpasHbIX HOTalWil. HeKoTopble acleKThl TIPUMEHSIEMOTT HOTAIIMU MBI TI0-
SICHSIEM TIO Mepe ee TOsIBJIeHNs B TeKcTe KHuru. Hakoner, B nmpunoskernu C npuBesieH
HCXOMHBIT KO/l 6A30BBIX KITACCOB, BCTPEUAIONIUXCS B TIPUMEPAX.
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1.4. KaTanor naTrepHOB NPOeKTUPOBaHUS

Karamor COZIEPIKUT 23 IaTTEPHa. Huke JLIA y,ZIO6CTBa nepedyunciieHbl X UMEHa 1 Ha-
3Hayenue. B ckoOkax 1mocjie Ha3BaHUs KaX/I0T0 IIaTT€pHa yYKa3daH HOMEDP CTpaHUILbI,
OTKY/Zla HAYUHAETCS €ro HOleO6HO€ OIIMCaHue.

Abstract Factory (aGcTpakTHasa dabpuka) (93)
[Tpepocrasisger unrepdeiic s Co3aHIsA CEMENCTB, CBA3aHHBIX MEK/Y COOOII,
NJIN HEe3aBUCUMbIX O6'beKTOB, KOHKPETHbIE KJIACChI KOTOPbIX HEM3BECTHDI.

Adapter (apantep) (141)
[Ipeobpasyer unTepdeiic Kiacca B HEKOTOPBI Apyroii uurepdeiic, oxuaa-
embIii kauentamu. ObecredrBaeT COBMECTHYIO paboTy KJIACCOB, KOTOpast
6bl1a 6B HEBO3MOJKHA €3 JaHHOTO MaTTepHa M3-32 HECOBMECTUMOCTH WH-
Tepdeiicos.

Bridge (mocT) (152)
Orzenser abCTpakiio OT peajusanuin, Ouarogapst YeMy HOSBIISETCS BO3MOK-
HOCTb HE3aBUCHUMO U3MEHATH TO N APYTOE.

Builder (ctpoutens) (103)
OTHGJIHGT KOHCTPYUPOBaHUE CJIOKHOTO O6'beKT8. OT €ro IpeacTaBjieHunsd, I03BO-
JIsISl UCITOJIb30BaTh OJIMH W TOT K€ ITPOLECC KOHCTPYUPOBaAHUA JIJIsI CO3JaHUS
Pa3/IMIHbIX HpelICTaB]IeHI/II';I.

Chain of Responsibility (uenouka o6a3aHHocTelt) (217)
MosKHO M36eKaTh KECTKONW 3aBUCUMOCTH OTIIPABUTEJIS 3aMIPOCA OT €T0 MOJTy-
YaTesIs], IPU 9TOM 3aIIPOCOM HauMHaeT 00pabaThIBATHCA OIMH M3 HECKOIbKIX
06beKkTOB. OOBEKTHI-TIONyYaTeIn CBA3BIBAIOTCS B 1IETIOYKY, M 3arpOC Mepeia-
eTcs 110 LIENoYKe, I0Ka KaKoii-T0 00beKT ero He obpaboraer.

Command (komaHna) (226)
HKarCyIMpyeT 3apoc B Bujie 00beKTa, IO3BOJISASA TeM CaMbIM [TapaMeTPU30-
BBIBATh KJIMEHTOB TUIIOM 3aI[POCa, YCTAHABINBATb 0YEPEAHOCTD 3aIIPOCOB, TIPO-
TOKOJIMPOBATh WX U TIOJJIEPKUBATH OTMEHY BBITIOJHEHUS OTlepaIiuii.

Composite (KOMNOHOBLUMK) (162)
Ipynnupyer 06bEKTI B APEBOBUIHbBIE CTPYKTYPBI [JIsT IPEACTABICHIS Hepap-
XUH TUIIA <«HaCTb-1IIEJIOEC». [To3BoJisieT kKaneHTaM pa6OTaTb C €¢/IMHNYHbBIMMN O6’b-
eKTaMH TaK ke, Kak ¢ TPYImaMu 0GbheKTOB.

Decorator (nekopatop) (173)
[[I/IHaMI/I‘leCKI/I BO3JIaraeT Ha OOBEKT HOBBIE Q)yHKHI/II/I. Iﬂ,eKOpaTOpbl IIpUMEHI-
I0TCsI JIJISE paclIMpeHnst UMeloneiicst (byHKIIMOHAIBHOCTU U SBJISIOTCS THOKOI
AJIbTEPHATUBOUN TOPOXKAEHUIO TTOJIKIACCOB.

Facade (dacapn) (183)
[Ipenocrasister yHUGUIUPOBAHHBINA WHTEpdEIc K MHOKECTBY HHTep(deiicoB
B HeKoTopoil noacucreme. Onpeaensier naTepdeiic 6oree BBICOKOTO YPOBHH,
obusieryarornuii paboTy ¢ MOACUCTEMOIL.



Katanor naTtrepHOB NpoeKTUpoBaHUA ..--E

Factory Method (dabpuiHbiii meTod) (111)
Onpenensger unrepdeiic a1 co3ganust 00beKTOB, IIPU 9TOM BhIOPAHHBIN KJIace
MHCTaHIIUPYETCA IMOJKIaCCaMU.

Flyweight (npucnoco6nerel) (191)
Vcnompayer pasaenenne st 9(hGeKTUBHON TOAIEPKKI GOTBINOTO YnCaa MeJ-
KUX 0OBEKTOB.

Interpreter (MHTEpPNpeTaTop) (236)
[[JIH 3alaHHOTO S3bIKa OIIpeAesideT IIPEeACTaB/JICHEe ero rpaMMaTUKH, a TaKXKe
WHTEPIPeTaTop MPeIoKeHUN S3bIKa, NCIOJIb3YIONNIl 3TO IPe/ICTaBIeH1e.

Iterator (ntepatop) (173)
Z[aeT BO3MOXHOCTDb IIOCJIeJOBaTe/IbHO 0601'7ITI/I BCe€ 9JIEMEHTbI COCTaBHOTIO
O6’beKTa, HE paCKpbIBasdA €TI0 BHYTPEHHETO ITPEACTaBJICHUA.

Mediator (nocpenHuk) (263)
OmpenenisieT 00HEKT, B KOTOPOM HHKATICYTMPOBAHO 3HAHUE O TOM, KaK B3aMO-
NEHCTBYIOT OOBEKTHI U3 HEKOTOPOTO MHOKeCTBa. CITOCOOCTBYET YMEHDBITEHUTO
qnca CBsideil Mex/y 0ObeKTaMH, MO3BOJIsst UM PaboTaTh Ge3 SIBHBIX CCHLIOK
NPT Ha pyra. JTO, B CBOIO OYePeb, IaeT BO3MOKHOCTh HE3aBUCHMO U3MEHSITh
CXeMY B3aMMOJAEHCTBUS.

Memento (xpaHutens) (272)
ITosBosgeT, He HapyITas WHKATICYJISINY, TIOJYYUTh U COXPAHUTH BO BHEITHEN
[MaMsITH BHyTPEHHEE COCTOsIHUE 0OBEKTa, YTOOBI TT03:Ke 0OBEKT MOKHO OBLIO
BOCCTAHOBHTH TOYHO B TAKOM JK€ COCTOSIHUM.

Observer (Habnopartesnb) (281)
OHPeZ[B]IHeT MEKRILY O6’beKT8.MI/I 3aBUCUMOCTD TUIIa O/IUH-KO-MHOT'MM, TaK 4TO
TP U3BMEHEHNHN COCTOSAHNN O/THOTO O6'I)€KT3. BC€ 3aBUCAIIME OT HETO IMOJTydaloT
n3BelieHne 1 aBToMmaTu4eCKu O6HOBJIHIOTCH.

Prototype (npototun) (121)
OmnucpiBaer BHU/IbI CO3/laBa€MbIX O6’beKTOB C IIOMOII[bIO MPOTOTUMNA U CO3/1a€ET
HOBbBIC 06’beKTI>I IIyTEM €TI0 KOIIMPOBaHWMsI.

Proxy (3amectutens) (203)
TMopMeHsteT APYyroit 0OBEKT JJIsT KOHTPOJIST IOCTYTA K HEMY.

Singleton (ognHouka) (130)
Tapantupyer, 4TO HEKOTOPBIN KJIACC MOXKET UMETh TOJIBKO OJWH 3K3EMILISP,
U TIPEJIOCTABIISIET TJI0OATBHYIO TOUKY JJOCTYIIA K HEMY.

State (coctosiHme) (291)
ITo3BossIET 06’beKTy BapbupoOBaTb CBOE IMOBE/ICHNE ITPU M3MEHEHNUN BHYTPEHHE-
'O COCTOAHMA. HpI/I ITOM CO3/1a€TCsA BIIeHaTJ/IEHHE, YTO ITIOMEHAJICA KJIacC 06’beKTa.

Strategy (ctpaterus) (300)
OrmpenesisieT ceMefcTBO aJITOPUTMOB, WHKATICYJIUPYS UX BCE U TTO3BOJISAS MO -
CTaBJIATb OJIUH BMECTO JIPYTOTO. MoxHO MEHATH AJITOPUTM HE3aBHCHUMO OT
KJIineHrTa, KOTOprﬁ WM TIOJIb3YETCA.
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Template Method (LwabnoHHbii meToa) (309)
OHpe,lIeJIHeT CKeJIET aJITOPpUTMa, IepeKrJIaJbiBasi OTBETCTBEHHOCTb 3a HEKOTO-
PpbI€ €TI0 IIarv Ha IO/IKJIaCChI. ITosBossieT IMOJIK/IaCCaM IEPEOIPEACIIATD ITarnu
AJICOPUTMa, He MeHssl ero 00LIed CTPYKTYPBL.

Visitor (nocetutens) (314)
HPCI[CTaBJIHGT orneparuio, KOTOPYIo Ha/l0 BBIIOJIHUTDH Ha/l 9JIEMECHTaMU 06'[)6}{-
ta. IlosBossieT OTIIpene/INTh HOBYIO OII€pallnio, HE MEHAA KaaCChl 3JIEMEHTOB,
K KOTOPBIM OH NTPUMEHAECTCA.

1.5. OpraHunsauuna Katanora

[TarTepHbI MPOEKTUPOBAHMSI PA3INYAIOTCS CTEIIEHBIO IETATU3all U YPOBHEM a0-
CTPAKIIUH U JIOJKHBI OBITh KAKUM-TO 00pasoM OpraHU30BaHbl. B laHHOM pasjesie oIu-
CBIBAETCS KIaCCU(DUKAINS, TO3BOJISIONIAS CCHITATHCS HA CEMECTBA B3AUMOCBI3aHHBIX
narrepHoB. OHa MOMOJKET OBICTPEE OCBOUTH TATTEPHBI, OMKMChIBaeMble B KaTajore,
W YKaKeT HarpaBJeHue MONCKa HOBbIX.

Mbr GyzeM KiraccupUIIIPOBaTh MATTEPHBI 110 ABYM Kputepusim (tada. 1.1). Tlep-
BBIIT — yenb — OTpaskaeT Ha3HAUECHME TIATTEPHA. B CBA3M € 9TUM BBIZICJISIOTCS TTOPOKIA-
IOI[€e TTATTEPHBI, CTPYKTYPHbIE TIATTEPHBI U MAaTTEPHBI MoBe/ieHust. [lepBble CBsI3aHbI
C TIPOIECCOM CO3/IaHNst 0OBEKTOB. BTOPbIe UMEIOT OTHOIIEHHE K KOMITO3UIIUN 00beK-
TOB M KJIaCCOB. IIaTTEPHBI TIOBECHUST XapaKTEPU3YIOT TO, KaK KJIACCHI MK 00bEKTHI
B3aUMOJICHCTBYIOT MEKILY COOOiL.

Tabnuua 1.1. MpocTpaHCTBO NaTTrepHOB MPOEKTUPOBAHMS

Llenb Mopoxpaatowme CTpyKTypHbIE MatTepHbl
YpoBeHb naTTepHsbl naTTepHbl noBepeHus
Knacc dabpuyHbIii MeTOS, ApanTtep (knacca) MHTepnpeTtaTop

LLlaBnoHHbI MeToL,
OO0ObeKT AbcTpakTHaa dabpuka Apantep (o6bekTa) Wtepatop
OpanHouka Hexopatop Komanga
MpoTtoTtun 3amecTutens Habnwopatens
CtpouTtenb KoMnoHoBLLMK MocetnTtens
MocTt MocpenHuk
MpucnocobneHey, CocTosiHne
®dacapn CrtpaTterus
XpaHutenb

Llenoyka obsi3aHHOCTEN

Bropoii kputepuii — yposers — TOBOPUT O TOM, K 4eMy OOBIYHO TIPUMEHSIETCS TIaT-
TepH: K 00beKTaM I KiaaccaM. [TaTTepHbl yPOBHSI KIACCOB OTMUCHIBAIOT OTHOTITEHTIST
MEXYy KJIaccaMM U UX [oAKJIaccaMu. Takue OTHOLIEHNS BBIPAXKAIOTCA C IIOMOILBIO Ha-
CJIEZIOBAHUS, TIO9TOMY OHU CTATUUYHBI, TO €CTh 3a(DMKCUPOBAHBI HA 9TATC KOMITUJISIIAN.
ITartepHbl yPOBHS 0OBEKTOB OMMCHIBAIOT OTHOIIEHUS MEXIY OOBEKTaMH, KOTOPbIE
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MOTYT U3MEHATHCSA BO BPEMsI BBIMIOJIHEHUSA U TTOTOMY GoJiee uHaMuyHbL. [loutn Bce
HaTTEPHBI B KAKOH-TO Mepe UCIIOJb3YIOT HacsenoBanue. [loaToMy Kk Karteropuu <«Iat-
TEPHBI KJIACCOB» OTHECEHBI TOIBKO T€, YTO CPOKYCHPOBAHBI JIMIITh HA OTHOIIEHUSX MEK-
ny kiaaccamu. O6pature BHUMaHUE: GOJIBIIMHCTBO MATTEPHOB JAEHCTBYIOT HA YPOBHE
00BEKTOB.

[Toposkatoriye naTTepHbl KIACCOB YACTUYHO JIEIETUPYIOT OTBETCTBEHHOCTD 32 CO3-
naHue 00BHEKTOB CBOUM MOJKJIACCAM, TOT/[A KaK TIOPOK/IAIONIIE MATTEePHbI 0OBEKTOB
MEPEIAIOT OTBETCTBEHHOCTH APYroMy 00bekTy. CTPYKTYpPHbBIE MATTEPHBI KIACCOB MC-
MOJTB3YIOT HACIEIOBAHIE [IJTsT COCTABJIEHIS KJIACCOB, B TO BPEMsI KaK CTPYKTYPHBIE TaT-
TepHbI 06BEKTOB OMUCHIBAIOT CIIOCOOLI cOOPKU 00BeKTOB 13 wacrteil. [ToBeneHueckue
HATTEPHBI KJIACCOB UCIOJIB3YIOT HACJIEJIOBAHIE JIJIsT OMUCAHUS AJITOPUTMOB U TIOTOKA
YIIPABJIEHUS, A TIOBEIEHYECKUE MATTEPHBI 00BEKTOB OMMUCHIBAIOT, KAK OOBEKTHI, TPUHA/I-
JiesKale HeKOTOPOIi TPYTINe, COBMECTHO (DYHKIIMOHUPYIOT W BBITIOJTHAIOT 3a/a4y, KO-
TOpPast HU OJTHOMY OTAEIbHOMY OOBEKTY He TIOJ CHLIY.

CyitiiecTByI0T 1 ipyTHe crocoObl kaaccubukanuu marrepHos. Hekoropble marrep-
HBI YaCcTO MCIIOJIb3YIOTCST BMecTe. Hamprmep, KOMMOHOBLUMK TIPUMEHSIETCS ¢ UTepa-
TOPOM min NoceTuTenemM. HekoTopbiMu maTTepHaMy MIPEJIATaioTCs aTbTePHATUBHbIE
pemrenust. Tak, MPOTOTMN HEPeIKO MOKHO HCIIOJIb30BAaTh BMeCTO abCTpakTHOM dab-
puvku. [IpuMeHeHre YacT MATTEPHOB IPUBOANT K CXOKEMY AM3AiTHY, XOTS M3HAYAb-
HO VX Ha3HaueHue pasjndHo. Hampumep, CTPYKTYpHbIE [uarpaMMbl KOMMOHOBLLMKA
u fJekoparopa MoXOKH.

Knaccuduimposars maTTepHbI MOXKHO U TI0 UX CChLIKAaM (cM. pasjesbl «PoncTeen-
Hble maTTepHbl» ). Ha puc. 1.1 Takue oTHOLIEHMS N300paskeHbl rpadUIecK.

flcHo, 4yTO OpPraHMU30BaTh MATTEPHBI TPOEKTUPOBAHIS JAOITYCTUMO MHOTUMHE CIIOCO-
Gamu. OTieHBast MATTEPHBI C PasHBIX TOUEK 3PEHIsT, BbI IIIyOsKe MoiiMeTe, Kak OHM (hyHK-
IIUOHUPYIOT, KaK MX CPABHUBATDH U KOT/IA TIPUMEHSITh TOT WJIU JAPYTOIL.

1.6. Kak peluaTb 3afayn NPOeKTUPOBAHUS
C MOMOLLbIO NaTTEPHOB

[TaTTepHbl MPOEKTUPOBAHMS TTO3BOJAIOT PA3HBIMHU CIIOCOOAMU PEIIaTh MHOTHE 3a-
Jlauu, ¢ KOTOPBIMU TTOCTOSTHHO CTAJIKUBAIOTCSA MPOEKTUPOBIIUKN 00BEKTHO-OPHEHTH-
POBaHHBIX MpUIOKeHUH. [losicHIM 2Ty MBICIH TPUMEPAMU.

lMouck nogxopawmx 0b6beKToB

OGBEKTHO-OPHEHTHPOBAHHBIE TIPOTPAMMBbI COCTOSAT M3 06beKTOB. Obpexm codera-
€T JIAaHHBIE U MPOTIELYPhI JisT X 00paboTku. Takue porieypsl OOBIYHO HA3BIBAIOT Me-
modamu v onepauamu. OObEKT BBITOTHIET OMEPATTNIO, KOT/IA MOTyYaeT 3anpoc (WIIm
coobwenue) or Kauenma.

[Tockika 3ampoca — aTo eduncmeeniwiil cnocod 3acTaBUTh 0OBEKT BBITOJIHUTH OTIe-
pario. A BBITIOTHEHNE OTIEPAITIY — eOUHCMEEeHHbIL CTIOCOO N3MEHNTH BHYTPEHHEE CO-
crosiHre o0bekTa. ViMes B BUAY [Ba 9TH OTPAaHMYEHUS, TOBOPST, YTO BHyTPEHHEE CO-
crostHue 0OBEKTA UHKANCYAUPOBAHO: K HEMY HEJb3s MOJYYUTh HETOCPEACTBEHHDIIH
JIOCTYII, TO €CTh MPEJICTAaBIeHIEe OOBEKTA 3aKPHITO OT BHEIIHEH TPOrPaMMBbI.
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XpaHutesb 3amecTtuTtens
CTpouTens coxpaHeHuve
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CO3AaH1e COCTaBHbIX I/ITepaTop
06beKTOB nsbexaHve

3anas3abliBaHna

KomaHpa
KOMMOHOBKA!
no6aBfeHNE HOBbIX

C NMOMOLLbIO
06513aHHOCTE 06bEKTY KomnoHoBuwyk

nepeqmcneHMe
NMOTOMKOB

COBMeCTHOe

ekopaTtop COCTaBHbIX 0ObEKTOB
* nobasneHve o6xona
onepau,mm
| MpucnocobneHeL, | nOCGTMTeJ'Ib
n3meHeHne 06nuka,
a He BHYTPEHHero onpefenexne
Srponorea rpaMmaTikm ”0633“‘9”"'6 e
ycTp onepauuit LLenoyku
CcoBMecTHoe MuTepnpetaTtop
1CMNONb30BaHNe
cTparernii COBMECTHOE 1CMOJIb30BaHNE | Llenoyka o6s3aHHOCTEN |
TEPMUHANBbHbBIX CIMBOJIOB
COBMECTHOe ynpasnenue
CTpaTervm 1cnosib30BaHne MoCPenHVK  |t——cnoxHbIMM

COCTOSIHUI

3aBMCUMOCTSIMU
Habn TeNb
CocTosHne abnionate

onpepeneHune Wwaros
anroputma LLla6noHHbIN meTon, l———- npo4ne
npUMeHeHns

OVHaMn4yeckoe KoHGUrypuposaHve
[Lworomn |G aspm

peanm3auvm->| dabpuyHbIn MeToq,
I_c NMOMOLLbIO

AGcTpakTHas pabpuka

€0NHCTBEHHbIN

aK3emMniap
€eAJVNHCTBEHHbI

Puc. 1.1. OTHOLLIEHWS MexXay naTtTepHamMu rpoeKTUPOBaHUS

Camas Tpy/lHasdA 3a/la4a B O6'beKTHO-OpI/IEHTI/IpOBaHHOM ITPOCKTUPOBaHNN — Pa3JI0-
JKUTH CUCTEMY Ha 00OBEKTHI. HpI/I peureHnu NMMpruxoJIUTCA YIUTbIBATb MHOKECTBO (baKTO-
POB: MHKAIICYJIAINIO, I‘]Iy6I/IHy JeTa/in3aluu, HaJnudme SaBHCHMOCTeﬁ, I‘I/I6KOCTI::, 1Ipo-
HU3BOJAUTEJIbHOCTD, PA3BUTHUE, TIOBTOPHOE MCITOJIb30BaHNE U T.JA. U T.II. Bce aTo Bugser
Ha JI€EKOMIIO3UIHIO, ITPUYEM YaCTO ITPOTHUBOPEYNBbIM 06pa30M.

MBTOI[I/IKI/I 06’beKTHO-OpI/IeHTI/IpOBaHHOFO IIPOEKTUPOBaHUA OTPaKalOT pa3HbIE 11O~
xo/bl. Bb1 MoskeTe C(bOpMyJII/IpOBaTI) 3a/la4y IMMCbMEHHO, BbIJICJIUTD N3 HOJIy‘-II/IBHIeI'/JICH
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(bpasbl cylecTBUTENbHBIE W [JIAr0JIbI, TIOCJIE Y€r0 CO3/IaTh COOTBETCTBYIONINE KJIACCHI
u onepanuu. Jpyroi myTh — COCPEAOTOUUTHCS HA OTHOILEHUSAX U pasAeeHnn 00s3aH-
HOCTel B crucTeMe. MOKHO TTOCTPOUTH MOJIETh PEATHHOTO MUPA WUJTH TIEPEHECTH BbISIB-
JIEHHbIE TIPH aHaJIi3e 0OBEKThI Ha CBOW pusaiin. Corsacue 1o TOBO/LY TOTO, KAKOI Moji-
XOJI CaMblil JIy4IINil, HUKOIa He OyAeT JOCTUIHYTO.

Muorue 06beKThl BOSHUKAIOT B IPOEKTE U3 [IOCTPOEHHOI B X0/le aHAJIM3a MOAEJIN.
Ho Hepeaxko NOSIBISIIOTCS U KJIACCHI, Y KOTOPBIX HET POTOTUTIOB B PEATTHBHOM MUPE. ITO
MOTYT OBITh KJIACCHI KaK HU3KOTO YPOBHsI, HAPUMED MACCUBBI, TaK W BBICOKOTO. Ilat-
TepH KOMMOHOBLUVK BBOAUT TaKyI0 aGCTPAKIIUIO [JIsT €IHHOOOPA3HON TPAaKTOBKH 00b-
€KTOB, Y KOTOPOI HeT (hu3nuecKoro anajora. Eciu npugepkuBaTbcst CTpOTOro Mojie-
JINPOBAHUSI U OPUEHTUPOBATHCSI TOJHKO HA PEATHHBIN MUP, TO MOJYIUTCS CUCTEMA,
OTPaKAIOIIast CETOHSAIIHUE TOTPEOHOCTH, HO, BO3MOXKHO, HE YUMTBIBAOIIAs OY/IyIIero
pasBuTHsL. AOCTPAKIINU, BOSHUKAIOIIIE B X0/ MPOEKTUPOBAHUS, — KJIHOY K THOKOMY
JIM3aliHy.

[TaTrepHbl IPOEKTUPOBAHKS [TOMOralOT BBISBUTH HE BIIOJIHE OYeBUIHbIE abCTpaK-
K U OOBEKTHI, KOTOPbIE MOTYT UX UCIOJIb30BaTh. Hanpumep, 00bEKTOB, MIPEICTaBIIs-
IOIUX TTPOIECC WA AJTOPUTM, B JA€HCTBUTENLHOCTH HET, HO OHU SIBJISTIOTCSI HEOTHEM-
JIEMBIME COCTABJISIONIMMU rMOKOro AusaiiHa. IlaTrepH CTPaTErns OMUChIBAaeT CIOCO0
peasin3anuy B3aMO3aMeHSIEMbIX CEMENCTB aJropuTMoB. IlartepH COCTOSIHME T103BO-
JISIET IPEACTABUTD COCTOSHIE HEKOTOPOIl CYLIHOCTH B BHJe 00beKTa. ITH OOBEKTHI Pel-
KO TOSIBJISIIOTCST BO BPeMsI aHAIM3a U [Jake HA PAHHUX CTAAMIX MpoekTupoBanust. Pa-
6oTa ¢ HUMU HAYMHAETCS I03%Ke, MPU IMONbBITKAX cjejaTh Au3aiiH Oojiee rmOKUM
U MIPUTOTHBIM [IJIs1 TIOBTOPHOTO UCITOJIb30BAHMSI.

Onpe,qeneHne cTerieHn geranansaLnm obbekTa

Pasmepsl 1 uncyio 0GbEKTOB MOTYT CHJIBHO BapbUpoBaThesi. C UX MOMOIIBIO MOKET
OBITH ITPEACTABJIEHO BCE, HAUMHAS C YPOBHS alllIapaTyphl U 10 3aKOHYEHHBIX MTPHJIOKE-
Huit. Kak jke pelmTh, 4To J0JIKEH MPEACTaBISTh COO0H 00beKT?

3zech u moTpeGyIoTes MaTTepHbl TTPOeKTHpoBaHus. [lartepr dacap, mokassBaer,
KaK [PEICTaBUTH B BUJIE OOBEKTA IEJIbIE TTOJICUCTEMBI, a TATTEPH NMPUCNOCOBNEHeL, —
KaK MOIEPKaTh OOJIBIIOE YKCI0 OOBEKTOB TP BBICOKOI CTEleH: AeTanusannu. Jpy-
rUe MaTTepHbl YKa3bIBAIOT MYTh K PA3JI0KEHUI0 0OBEKTA HAa MEHbBIINE MOA0OBEKTHI.
AbcTpakTHas dabpuka 1 CTPOUTENb OIUCHIBAIOT OOBEKTDI, €ANHCTBEHHOM 1E/IbI0 KO-
TOPBIX SIBJISIETCSI CO3/[AHUE JIPYTUX OOBEKTOB, a MOCETUTENb U KOMaHAA — OOBEKTHI,
OTBEYAIOIIIE 32 PEAIU3AIUIO 3AIIPOCa K JAPYroMy 0OBEKTY HJIHU TPYIIIIE.

CneumnguumpoBaHne nHtepgericoB obbexkTa

[Tpu o6bsaBaeHnn 00bEeKTOM J1H000I olepaluy A0JKHBL ObITh 3aJaHbL: UM Ollepa-
1K, 0GBEKTHI, epelaBaeMble B KAUeCTBE ITapaMeTPOB, 1 3HAUEHIEe, BO3BPalllaeMoe OTle-
parieil. Ty Tpuasy Has3bIBAOT CuzHamypol omepanui. MHOKECTBO CHTHATYP BCEX
OIIpe/IeJIEHHBIX JI/IsE 00bEKTa olepaliili HazblBaeTcst unmepgheticom a1oro obbekra. M-
Tepdeiic OnuUCchIBaeT Bce MHOKECTBO 3alIPOCOB, KOTOPBIE MOKHO OTIIPABUTh OOBEKTY.
JIro6oii 3ampoc, curHaTypa KOTOPOTO COOTBETCTBYET MHTEPdEHcy 00beKTa, MOKET ObITh
eMy MOCJIaH.
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Tun — 310 UMS, UCTIOJIB3yEMOE JIJIst 0003HAUYEHUST KOHKPETHOTO nHTepdeiica. ToBo-
psIT, 4TO0 0OBEKT UMeeT TUll Window, ecii OH TOTOB IPUHUMATH 3alIPOCHI HA BBITOJIHE-
HUe JI0ObIX olepaluii, onpeaeeHHbIX B nHTepdeiice ¢ nmeneM Window. Y 0gHOro
06beKTa MOXKET OBITH MHOTO TUTIOB. HalpoTHB, CHJIBHO OTIMYAONIHEcs] 0OBEKTH MO-
TYT pasfensth obumil tui. Yacts unTepdeiica 06beKTa MOKET OBITH OXapaKTePU30Ba-
Ha OJ[HUM TUTIOM, @ 4acTh — APYTUM. /[Ba 06bEKTa OHOTO U TOTO K€ THITA JOJIKHBI Pas-
JIeJIATh TOJIBKO 4acTh cBoux uHTepdeiicoB. MHTepdeiichl MOTYT cosepKaTh JpyTue
uHTepdeichl B KauecTBe MOAMHOKECTB. MbI TOBOPUM, YTO OJIMH THUII SIBJISIETCST 1OOMU-
noM APyTOro, ecyau nHTepdelic mepBoro cojep:kuT uurepdeiic BToporo. B atom ciyuae
BTOPOII TUTI HA3BIBAETCS CYynepmunom IJis nepBoro. HacTo roBopsT Tak:ke, 4TO MOATUI
nacredyem vurepdeiic CBOETo CynepTura.

B 00beKTHO-OpMEHTUPOBAHHBIX cHUcTeMax MHTepdeiichl dyHmamerTaabubl. 06
06BEKTaX M3BECTHO TOJBKO TO, YTO OHK COOBIIAOT 0 cebe yepes cBoM HHTePGhEiicH.
Huxaxkoro criocoba mosryuuts urdopMainio 06 06beKTe UK 3aCTaBUTh €r0 YTO-TO Clle-
jgark B 00xoz1 uHTepdeiica He cymectsyer. VHTepdeiic 06bekTa HUYEro He TOBOPUT
0 €ro peaju3alui; pa3Hbie 0OBEKTHI BIPABE PEATN30BLIBATH CXOHBIE 3AITPOCHI COBEP-
IIEHHO MO-PA3HOMY. JTO 03HAYAET, YTO BAa OOBEKTA C PASIUYHBIMU PEATU3AIISIMU
MOTYT MMETh OJINHAKOBbIE MHTEPMENCHI.

Koryia 06beKTy MochlIaeTcst 3ampoc, To orepanus, KOTopyio OH GY/IeT BBITOTHATD,
3aBUCHUT KaK OT 3aPOca, Tak U OT 0ObeKTa-aipecara. Pasubie 00bEKTHI, TTOIEPKUBAIO-
IIye OMHAKOBBIE MHTEP(EICH, MOTYT BBITIOJIHSTh B OTBET HA TaKUE 3aIIPOCHI Pa3HbIE
orepanuu. Accoruanus 3arnpoca ¢ 00bEKTOM U OJHOM U3 €ro oTeparuii BO BPeMsi BbI-
TIOJTHEHWST HA3BIBACTCS OUHAMUUECKUM COAZbIBANUEM.

JlmHamMuyeckoe CBSI3BIBAHIE 03HAYAET, UTO OTIIPABKA HEKOTOPOTO 3a1poca He OTipe-
JeJIsieT HUKAKON KOHKPETHOH peasn3aluyl 10 MOMeHTa BbhinoTHeHNs. ClIef0BaTesbHo,
JOTIYCTHMO HAIMCATD TPOTPAMMY, KOTOPast O3KUIAeT OOBEKT ¢ KOHKPETHBIM HHTepheii-
COM, TOYHO 3Has, YTO JI000I 0GBEKT ¢ TOAXOAANINM UHTEPHEHCOM CMOKET TTPUHATD
ATOT 3ampoc. bojiee TOro, TMHAMUYECKOE CBS3BIBAHUE TIO3BOJISIET BO BPEMsI BBITIOJIHE-
HUSI TOJICTABUTH BMECTO OJHOTO 00BEKTa PYTOM, €CIM OH MMEET TOYHO TaKOH JKe WH-
tepdetic. Takas B3aM0O3aMeHSIEMOCTb HA3BIBAETCS NOIUMOPDUIMOM T SBJISETCS BaXK-
Helieil 0c06EHHOCTHI0 0OBEKTHO-OPUEHTHPOBAHHBIX cricTeM. OHA TIO3BOJISIET KIUECHTY
He JIeJTaTh MOYTH HUKAKKUX TIPEAMON0KEHNH 06 00beKTaX, KPOME TOTO, YTO OHU MOJIEeP-
JKUBAIOT ompeneneHHbrii naTepdetiic. [lommmopdusm yrpoinaer ornpezieseHne KiIneH-
TOB, MO3BOJISIET OTAEIUTH OOBEKTHI JAPYT OT JAPYra U AaeT 0ObEeKTaM BO3MOMKHOCTh W3-
MEHSTh B3aIMOOTHOIIIEHUST BO BPEMsI BBITTOJHEHUSI.

[TaTTepHBI TPOEKTHPOBAHNS TTO3BOJIAIOT OTIPENETATh MHTEPdECh, 3a7aBasi NX OcC-
HOBHBIC JIEMEHTBI U TO, KaKue JIAHHble MOXKHO TiepeaBath yepe3 nntepdetiic. [latrepn
MOJKET TaKKe «CKazaTh», YTO He JOJIKHO MTPOXOAUTH Yepe3 nHTepdeiic. Xopommm mpu-
MEPOM B 9TOM OTHOIIECHUH SABJSETCS XPaHUTeNb. OH OMMCHIBAECT, KaK MHKATICYJINPOBATD
U COXPaHUTH BHYTPEHHEE COCTOSIHUE 00BEKTa TakKuM 06paszoM, 4Tobbl B Oy/yIeM ero
MOKHO OBLTO BOCCTAHOBHUTH TOYHO B TaKOM sKe COCTOSHUN. OOBEKTHI, YIOBIETBOPSIO-
e TpeGOBaHUSIM MATTEPHA XPAHUTESb, IOJDKHDI OTPEAETUTD [1Ba uHTEepdeiica: oauH
OTPaHUYEHHBIH, KOTOPBIH MO3BOJISIET KITUEHTAM JepsKath ¥ cebst M KOMMPOBATH XPaHUTe-
JIML, @ JIPYTOH TIPUBUJIETMPOBAHHBIN, KOTOPHIM MOKET TIOJIB30BATHCST TOJIBKO caM OOBEKT
[ COXpaHEeHUd M U3BJIeYeHusl NH(OPMAIIMKM O COCTOSHUM UX XPaHUTENS.
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[TaTTepHbl MPOEKTUPOBAHUA CIIEIUMUIUPYIOT TaKKe OTHOIIEHUS MEX1Yy MHTep-
(eiicamu. B wacTHOCTH, HEPEAKO OHU cofiepskaT TpehGoBaHUe, YTO HEKOTOPbIE KIIACCHI
JIOJDKHBI MIMETD CXOKHe MHTepdeNChl, a MHOT/Ia HAJIaraloT orpaHndeHus Ha nuTepdeii-
cbl K1accoB. Tak, [eKopaTop u 3aMecTuTeNb TpeGyioT, uToObl HHTEpdEHCch 00bEKTOB
ATUX TATTEPHOB ObLIM UAECHTHIHBI MHTEePhEicaM IeKOPUPYEMBIX U 3aMEIaeMbIX 00b-
eKTOB COOTBETCTBEHHO. VHTEpdeiic 00bekTa, TIPUHAIICKAIIETO TaTTePHy NOCETU-
TENb, JIOJIKEH OTPAKATh BCE KJIACCHI 0OBEKTOB, C KOTOPHIMU OH Gy/IeT paboTarh.

CneunguuympoBaHme peanusaumm ob6beKToB

Jlo cux 1mop MBI TOYTH HUYETO He CKA3aJIU O TOM, KaK JKe B JIeHCTBUTEIBHOCTH OITpe-
nensiercss 00bekT. Peanmizaiist o6bekTa onpeensiercs ero kaaccom. Kiace crenudu-
[UPYET BHYTPEHHUE JaHHbIe 0OBEKTA U €r0 MPEACTABICHNE, a TAKKE OMEPAIUH, KOTO-
pbie 06BEKT MOJKET BBITIOJTHSIT.

B nameii Horamu, ocHoanHoil Ha OMT (em. nmpusiokenue B), knace nusobpaska-
eTcs B BUJIe TIPSIMOYTOJIbHUKA, BHYTPU KOTOPOTO SKUPHBIM MIPUGMTOM HATIMCAHO MM
Kiacca. Huske o6braabiM miprdToM mepednciens omneparyi. Jiiobbie faHHbIe, KOTOpPbIe
OTIpeJIeJIEHBI JIJIsT Kylacca, CIelyIoT TTocie oreparuii. ViMs kiacca, orepaiuu 1 JaHHble
Pa3/eNAIOTCS TOPU3OHTATBHBIMU JIMHUSIMHU.

Turmbl BO3BpaI[aeMoro 3HAYCHUST U MEPEMEHHBIX 9K3EMILIsAPa HeoOA3aTEIbHBI,
MOCKOJIbKY MBI HE OTpaHMYMBaeM ceOsl I3bIKAMU TIPOrPAMMUPOBAHUS C CUIBHON TH-
mu3armen.

OGBEKTDI CO3MAIOTCS ¢ TTOMOIIBIO UHCMAHUUPOBAHUS KITAC-
ca. ToBOPSIT, UTO OOBEKT ABISETCS IK3EMNAAPOM Kacca. B mpo- Oparation 0
1[ecce MHCTAHITMPOBAHUS BBIIEJISIETCS TIAMSITD [ITIST NePEMEHHBIX | Type Operation2()
aksemnaspa (BHYTPEHHUX JAHHBIX OOBEKTA), U C ITUMU JIAHHBI- |- _

MU acCOIMUPYIOTCs oreparui. C MOMOIIbI0 HHCTAHIIUPOBAHUS $;;qu§¥iréi?)§;able2
OJTHOTO KJlacca MOKHO CO3/I1aTh MHOTO Pa3HbIX OOBEKTOB-9K- L=
3eMILISIPOB.

[TyHKTUpHAS JTUHUSA CO CTPEJNKOI 0603HAYaeT KJIACC, KOTOPHIA HWHCTAHIMPYET
06BeKTHI pyToro kaacca. CTpeika HaMpaBieHa B CTOPOHY KJIacca MHCTAHIMPOBAHHO-
ro o6beKTa.

WUmsa knacca

MuctaHumpyowmn | — —  —| VlHCTaHUUpyeMmbIi

Hosble kmaccbl MOKHO OIIpe/Ie/INTh B TEPMUHAX CYIIECTBY-
IoHMX C IIOMOIIbIO nacaedosanus kaaccos. Ecim nookaacc nacue-

PopuTtenbckuii knacc

JLYeT pooumenbcKoMy Kaaccy, To OH BKITIOYAeT onpesiesieHns Beex | Operation()
JaHHBIX U OIePaIfii, ONPEIETEHHBIX B POJAUTENBCKOM KJIACCe.

OG6DBeKTHI, SIBAAIONINECS IK3EMIIISIPAMHU MOJKIACCa, OYAYT CO-

JIEP;KATh BCE JIAHHbIE, OIPE/IEIEHHbIE KAK B CAMOM TTOJIKJIACCE, TAK Noaxnace

U BO BCEX €r0 POAUTEIbCKUX Kaccax. Takoil 0ObeKT CMOKET
BBITIOJTHSITH BCE OTEPAIINH, ONIPe/IeJIeHHbIE B ITOKIACCE U ero mpeakax. OTHOIIeHe «s6-
Jislemcst nNOOKAaccoms 0003HAYAETCST BEPTUKAIBHOIM JIMHUEH ¢ TPEYTOJIbHUKOM.

Kiracc HasbIBaeTCst abcmpaxmmuuim, €A ero eIMHCTBEHHOE HasHAUEHUE — OIpejie-
JIATB 001K MHTEP(EIIC [UIsT BCeX CBOUX MOAKIACCOB. AGCTPAKTHBIN K1acc [AeIerupyer
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peanmn3aliuio BCeX NN 4aCTU CBOUX OHepaHI/Iﬁ To/IK/IaccaM, IMO3TOMY Yy HETO HE MOJKET
ObITH BK3eMILIIpoB. Oreparnu, 0ObsIBICHHBIE, HO HE Pealn30BaHHbIE B aOCTPAKTHOM
KJacce, Ha3bIBAIOTCSA abcmpaxmivimu. Kimace, He SBISIONIICS aOCTPaKTHHIM, Ha3bIBa-
eTCST KOHKPEMHIM.

[MoaKacehl MOTYT YTOUHSTH WJIH MTEPEOTIPEAEIISITh OBEIEHE CBOMX TPEAKOB. Tou-
Hee, KITACC MOJKET 3aMeCnumy OTIEPATINIO, OTIPENETEHHYIO B POMUTENHCKOM Kracce. 3a-
MeIeHHe JIaeT MOAKIaccaM BO3MOXKHOCTh 06pabaThiBaTh 3aIPOCHI, aJ[PECOBAHHBIE PO-
IUTEThCKUM KiaccaM. HacsieoBaHue T03BOJISIET OTNPEAETATh HOBBIE KJIACCHI, TPOCTO
pacImpsisi BO3MOKHOCTH CTapbix. TeM caMbiM MOJKHO G€3 Tpy/a OTpeiensaTh ceMeii-
CTBa OODBEKTOB CO CXOKeN (HYHKITMOHATHHOCTHIO.

Mmena aGCTPaKTHBIX KIaCCOB OPOPMIEHBI KYPCHUBOM, YTOOBI OT/IMYATh UX OT KOH-
kpeTHbix. Kypcus ucrosibayercs taxske 1jist 0003HaueHust abCTpakTHLIX oreparuii. Ha
AmarpaMMe MOKeT M306PaskaThCst TICEBIOKO], OTIMCHIBAIOIINE PEaTN3aInio OMepaIiyg;
B TAaKOM CJIy9ae KOJI TIPEICTABIEH B IPSMOYTONTHLHUKE € 3aTHYTHIM YTOIKOM, COETIHEH-
HOM IIYHKTUPHOH JIMHUEN ¢ onepaliieii, KOTOPYIO OH peausyer.

AOGCTpaKTHbIi Knacc

Operation()

KoHkpeTHbIl noaknacc

lMcesnokon,
peannsaumm

Operation() o— — 4+ = = — — —

TIoomewanvim (mixin class) HasbiBaeTCs Kiace, HasHAYECHUE KOTOPOTO — MIPEOCTa-
BUTD JIOTIOJTHUTEJIbHBIN HHTepdeic mim (hyHKIMOHATBHOCTH ApyTuM Kiaccam. OH poji-
cTBeHeH abCTPAKTHBIM KJIACCAM B TOM CMBICJIE, YTO HE MPEIIONATaeT HEITOCPEICTBEHHOTO
UHCTaHIMPOBaHsL. /17151 paboThI € TTIOAMEITAHHBIMU KTACCaMU HEOOXOIMMO MHOKECTBEH-
HOe HacJIelI0BaHMe.

CyLiecTByIOLWMIA KNnacc MogmeLluaHHbIV Knacc

ExistingOperation() MixinOperation()

PacLumpeHHbI knacc

ExistingOperation()
MixinOperation()

HacnepgosaHue knacca n HacnefoBaHue uHtepgerica

BaxkHo MOHUMATD pasindne MeKIY KIaccom 0OBEKTA U €TO MUNnoM.

Kiace obbekTa onpesiensiet, Kak 00beKT PeaM30BaH, TO €CTh BHYTPEHHEE COCTOSTHUE
U peaymsaliuio oneparuii oobekra. HarpoTus, THIT OTHOCUTCS TOJMBKO K MHTEphEiicy
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06BbeKTa — MHOKECTBY 3aTIPOCOB, HA KOTOPBIE OOBEKT OTBeYaeT. Y 00heKTa MOKeT ObITh
MHOTO TUIIOB, U OOBEKTBI PA3HBIX KJIACCOB MOTYT UMETH OJ[MH U TOT K€ THIIL.

Pasymeercs, Mexly KIacCOM U THIIOM €CTh TeCHas ¢Bs3b. [lockosbKy Kiacc ompe-
TessIeT, KaKme OMePAI MOJKET BBITOTHSATH OOBEKT, TO 3a0IHO OH OIPE/IENSIET U €T0
tur. Koria Mbl TOBOPUM «OGBEKT SBIISIETCST 9K3EMITISIPOM KITACCa», TO MOIPa3yMEBAEM,
YTO OH NOAJEPKUBAET UHTEPMDEIIC, ONPEIEeIeMbIil 9TUM KJIACCOM.

B asmikax Bpome C++ u Eiffel kmaccer ucnonssyiores ais crnennduuupoBaHys,
THIIA 1 peaymsanuu o0bekTa. B mporpammax Ha sisbike Smalltalk Tutisr nepemeHHBIX He
0OBSIBJISIIOTCS, TIOATOMY KOMITHJISITOP HE MPOBEPSIET, YTO THI 00BEKTa, IPUCBANBAEMO-
O TIEPEMEHHOM, ABJSETCS MOATUIIOM THTIA TiepeMernoi. [Tpu ormpaBke coobienust
HEOOXO0MMO TIPOBEPATH, UTO KJIACC MOJIyYaTeist Pealu3yeT peakiinio Ha coobieHme,
HO TIPOBEPKA TOTO, YTO MOJIydaTesIb SIBASETCS SK3EMILISIPOM OIIPeIeIeHHOTO KIacca,
He Hy’KHa.

BaskHo Taxske MOHMMATD Pasyne MeK/1Ly HacJeJOBaHIEM KJIacca M HaCJIe[0BAHN-
eM unrepdeiica (UM TOPOXKIEHNEM TIOJTUTIOR). B ciyuyae HacsiesioBanms Kjacca pea-
JU3anus 00beKTa OMpPeNeTeTCsT B TEDMUHAX PeaTn3annu apyroro oobexra. [Iporre
TOBODsI, 3TO MEXaHU3M pasfieJIeHus Kofla U TpefcTaBieHns. Hanpotus, HacaenoBanme
unrepdeiica (MOPOXKICHNIE OATUTIOB) OMICHIBAET, KOT/IA OAUH OOBEKT MOKHO HCIIOIb-
30BaTh BMECTO JIPYTOrO.

[lBe 9TU KOHIENIUY JIETKO CITyTaTh, IOCKOJbKY BO MHOTHUX SI3bIKAX SIBHOE Pa3Jiu-
une OTCYTCTBYeT. B Takux si3bikax, kak C++ u Eiffel, mox macmenoBammem monnmaercst
OIIHOBPEMEHHO Hacef0oBanne nurepdeiica u peanmusarnun. CtanaapTHBIH crmocob pea-
Jauzanuu Hacjaenosanus unrepgdeiica B C++ — 9T0 OTKPBITOE HACJIEI0BaHIE KJACCY,
B KOTOPOM €CTh MCKJIIOYUTEIbHO BUPTYyasibibie GyHKIuu. VcTunnoe Hacjienonanie
nHTepdeiica MOKHO anmpoKcUMUPoBaTh B C++ ¢ TOMOTIBIO OTKPBITOTO HACIEIOBAHUS
abcTpakTHOMY KiTaccy. VIcTuHHOe Hac/eloBaHie Peai3aliiil WIH KJIAcca ammpOKCHMHU-
PYyETCs ¢ TIOMOIIILIO 3aKpbiTOro HacenoBanus. B Smalltalk mox macaenosanuem nowu-
MaeTcsI TOJIBKO HacjeoBanue peanusaiyu. [lepeMenoil MOKHO IIPUCBOUTH 9K3EMILIISI-
PBI JTI000TO KJIacca MpU YCIOBUH, YTO OHU HOJIEP;KUBAIOT OIIEPAITH, BBIMOJIHIEMbIE HaJl
3HAUYEHMEM 9TOHN TTepeMeHHO.

Xotst B GOJIBITMHCTBE A3BIKOB MTPOTPAMMUPOBAHIST PA3IIYKE MEXK/Y HACTEI0Ba-
HueM uHTepdelica 1 peannu3anuu He NOAAepPKUBAETCsI, HA TIPAKTUKE OHO CYIIECTBYET.
ITporpammuctet Ha Smalltalk 06BIYHO MPEATIOUUTAIOT CUUTATH, YTO TTOIKIACCH — 3TO
MOJTHUTIBI (XOTS UMEIOTCST M XOPpo1ro udBecTHble nckiaoueHus [Coo92]). [Iporpammuc-
Tl Ha C++ MaHWUITYIUPYIOT OOBEKTAMU Y€Pe3 TUIIBI, ONpeessieMble aOCTPaAKTHBIMI
KJIACCAMU.

MHorue naTTepHbl IPOEKTUPOBAHUSI 3aBUCIT OT 3TOTO pasimunst. Hanpumep, 06b-
€KTBI, TOCTPOEHHBIE B COOTBETCTBUU C MATTEPHOM Lienoyka 00si3aHHOCTEN, JI0JIKHbI
uUMeTh OOIIUIT THII, HO UX peau3aliyst 0ObIYHO pasinyHa. B marrepHe KOMMOHOBLUMK
OTZE/IbHBII 00beKT (KOMIIOHEHT) OIIpesesisger oOmuil uarepdeiic, HO peajTn3aluio Ja-
CTO OIIPEJIETISIET COCTaBHOI 00beKT (KoMmmosuius). [laTrepubl KOMaHaa, Habnoaa-
TesNb, COCTOSIHME 1 CTPATErNS 9aCTO PEATU3YIOTCS aOCTPAKTHHIMH KITACCAMI € MCKJITIO-
YUTETBHO BUPTYAJIbHBIMU (DYHKITIIMIL.
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MporpammupoBaHue B cOOTBETCTBUN C UHTEPGEVICOM, a He C peann3aLmnen

HacnenoBanue kyaccoB — 9T0 He 4TO MHOE, KAK MEXaHU3M paciiupeHus GpyHKIHNo-
HAJIBHOCTU TIPUJIOKEHUS TIyTEM MTOBTOPHOTO UCIOIb30BaHUs (DYHKIMOHAIBHOCTH PO-
JUTETCKUX KITaccoB. OHO MO3BOJISIET OBICTPO OMPEIETUTh HOBBIN BUL 0OBEKTOB B TEP-
MUHax yxke umerolerocs. HoBylo peanusaiuio Bbl MOXKeTe MOJIYYUTh OCPEICTBOM
HacJie/IoBaHust OOJBIIEH YacTH HeoOGXOANMOTO KOjla U3 paHee HAIMCAHHBIX KJIACCOB.

Opanaxo He MeHee Ba)KHO, YTO HACJIeJOBAaHUE IIO3BOJISET OIpe/esiaTh ceMelcTBa
00BEKTOB ¢ udenmuunvimy uuTepeiicamn (0OBIYHO 32 CUET HACICIOBAHUS OT abCTPaKT-
HBIX KyaccoB). [Touemy? IloToMy 4TO OT 3TOTO 3aBUCHUT TTOJTMMOPGHU3M.

Ecaiut mosib30BaThest HaCJE0BAHMEM OCTOPOSKHO (HEKOTOPbIE CKAa3aju Obl npasuitb-
#0), TO BCE KJIACCHI, IPOU3BOIHBIE OT HEKOTOPOTO abCTPAKTHOTO KJtacca, GyyT 0bIaiarh
ero unrepdeiicom. OTCIOA CIIEAYET, YTO TOKIIACC 0OABIISIET HOBBIE HJIH 3aMEII[aeT CTa-
pble ollepaliy ¥ He CKPBIBAET Ollepallyii, olpe/iesieHHbIX B POAUTEIbCKOM Kiacce. Bee
TIOJIKJIACCH MOTYT OTBEYATh Ha 3alPOCHI, COOTBETCTBYIONIE MHTEP(eiicy abeTpakTHOro
KJIacca, TI0ITOMY OHU SIBJIIFOTCS TIOATHIIAMU HTOTO aGCTPAKTHOTO KJIacca.

Y ManumyaupoBanust 0GbEKTaMu CTPOro uepes uHTepdeiic abecTpakTHOrO Kiacca
€CTb /[Ba [TPEUMYIIECTBA:

a KJH/ICHTy HE Hy)KHO NMETDH I/IH(bOpMaHI/H/I O KOHKPETHBIX TUIIaX 06'beKTOB, KOTO-
PBIMU OH HOJIbSyeTCﬂ, npu yc]IOBI/H/I, YTO BCE€ OHU NMEIOT O)KI/U_IaeMbH’;I KJIMEHTOM
unrepdetic;

0 KJIMEHTy HeoOsI3aTeTbHO «3HATh» O KJIACCax, C TOMOIIBIO KOTOPBIX PEaIN30BaHbI
06bekThl. KineHTy M3BeCTHO TOJBKO 00 aGCTPaKTHOM KJracce (TN KJIaccax ), Orpe-
JIeJIA0UX nurepdeiic.

I[aHHbIe IIpenMyniecTBa HAaCTOJIbKO CYHIECTBEHHO YMEHbIIAIOT YNCJIO 3aBUCUMOC-
Ten MEXK/Y INOJACHUCTEMaMM, YTO MOJKHO /laKe C(l)OpMy.TII/IpOBaTb IIPpUHIIUII O6’beKTHO-
OPUEHTUPOBAHHOTO IMPOEKTUPOBAHUA [JIA TIOBTOPHOTO MCIIOJIb3OBAHUAL NPOZPAMMU -
pytime 8 coomeemcmaul ¢ unmeppeticom, a He ¢ Peaiudayuell.

He O6’bHBJIHI'7ITe IepeMeHHbIC KaK 9K3EMIIJIAPbI KOHKPETHBIX KJIACCOB. Bwmecto ato0-
ro mpuiepKuBaiitech naTepdeiica, onpeneseHHoro abCTPaKTHBIM KJIACCOM. DTO OfHA
N3 HalllUX KJIIOYEBbIX I/I,Hel'/JI.

KOHG‘IHO, I/1e-TO B CUCTEME BaM IPUAETCA MHCTAHIIMPOBATb KOHKPETHbIE KJIACChI,
TO €CTb OIIPECJINTh KOHKPETHYIO pea/in3allnio. Kax Pa3 3TO " TMO3BOJIAIOT CeJaTh 110~
poskaarotre narrepHbl: abcTpakTHas dabpurka, cTpouTesnb, GabpuyHbIi MeToS,
NPOTOTUM 1 OOMHOYKA. AGCTparupys MPOIECC CO3AHUA OOBEKTa, ITH MATTEPHBI Mpe-
AOCTaBJIAIOT BaM pa3HbI€ CHOCO6bI ITPO3pavYHO aCCOMMNPOBATH I/IHTep(l)efIC C €ro peaJjin-
38.HI/I€I>'I B MOMEHT MHCTaHIIUPOBaHUSI. Wcronb3oBanue TOPOK/AAIOINX ITaTTEPHOB Ta-
PaHTUPYET, YTO CUCTEMA HallMCaHa B TEPMUHAX HHTGp(befICOB, a He pean3alnn.

MexaHun3mbl NOBTOPHOIo UCroJib30BaHUs

BoJIbIIUHCTBY TPOEKTHPOBIINKOB U3BECTHBI KOHIIEMIINN 00BEKTOB, MHTEP(ENCOB,
KJIACCOB ¥ HACJIeA0BaHus. TPYIHOCTh B TOM, YTOOBI IPUMEHUTH 3TU 3HAHUS JIJISI 110-
CTPOEHUsT THOKKX, MTOBTOPHO UCIIOJb3yeMbIX mporpaMm. C MOMOIIBIO MATTEPHOB TIPO-
eKTUPOBaHNUs Bbl CMOKETE CJ/leJIaTh 3TO TIPOIIe.
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HacnegoBaHue M KoMno3nums

JlBa HanboIee pacIpoCTpaHEHHBIX IIPHEMa IIOBTOPHOIO UCIIOJIb30BaHUS (DYHKIIN-
OHAJIBHOCTH B OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEMAaX — HTO HacJeJoBaHue Kjacca
u Komnosuyus obsexmos. Kax Mbl yxe 0ObSICHsIN, HACTIEeA0BAHUE KJIACCa II03BOJISIET
OIIPEeJE/IUTh peau3aliio OJHOTO Kjacca B TepMUHAX Apyroro. [ToBTOpHOE UCIIOJIb30-
BaHMeE 3a CYET IOPOXKIEHUS IIOAKIACCA HA3hIBAIOT €lle npospaunvim suurom (white-
box reuse). Takoii TepMUH NOAYEPKUBAET, YTO BHYTPEHHEE YCTPONUCTBO POAUTENbCKIX
KJIACCOB BUIMMO IO/KJIACCAM.

Komnosuuus 06sexmos — 970 ajbTepHaTUBA HACIEA0BAHMIO Kaacca. B aToM ciydae
HOBYIO, O0Jiee CJ0KHYIO (DYHKIIMOHAIBHOCTh MbI IIOJIYYaeM IIyTeM OObeANHEHU K
KOMITO3UIIUN 00beKTOB. [l KoMiosuuuu Tpedyercs, 4To0bl 00beauHsgeMble 0ObEKThI
UMeJIU YeTKO onpesesieHnble nHTepdeiickl. Takoil crocod moBTOPHOTO MUCIIOIb30BAHMSI
HasbiBaloT yeprbim auurom (black-box reuse), MOCKOIBKY AeTany BHYTPEHHETO YCTPOM-
cTBa 0OBEKTOB OCTAIOTCS CKPBITHIMU.

W y Hac/enoBaHus, 1 y KOMIIO3UIIMU €CTh JOCTOMHCTBA U Hegocratku. Hacienosa-
HIe KJIacca OIIPeIesIseTcsl CTaTUYeCKH Ha dTalle KOMIIMJISALIM, ero MPOIle MCIO0JIb30-
BaTh, IOCKOJIbKY OHO HAIIPSMYIO TIOEP/KAHO SI3BIKOM IIPOrpaMMUpPOBaHusl. B ciydae
HACJIe0BaHK KJIACCOB YIIPOLIAETCS TAKKe 3aa4a MOAM(DUKALNI CyLIeCTBYIOIIEN pe-
anusaiyy. Ecii mogkiace saMeniaeT JIuiib HEKOTOPbIe OIepalliil, TO MOTYT OKa3aThCsl
3aTPOHYTHIMK U OCTaJIbHbIE YHACIEIOBAHHBIE OIIEPAIUH, IIOCKOJIbKY HE MCKJIIOYEHO,
YTO OHM BBbI3bIBAIOT 3aMeEllleHHbIE.

Ho y nacienoBanus kiacca eCTb 1 MUHYChL. BO-11epPBBIX, HEJIb3sI U3MEHUTD YHACJIE-
JOBAHHYIO OT POAUTEJsI PEANU3AINIO BO BPEMsI BBIIOJIHEHUSI TIPOIPAMMBI, TIOCKOJIbKY
caMo HacjiefoBaHye (PUKCUPOBAHO Ha dTalle KOMIUISLUN. Bo-BTOPBIX, POAUTEIbCKUIL
KJIaCC HEPEAKO XOTs Obl YaCTUYHO OIpeessaeT (DU3NUECKOe IIPEACTaBIeHIe CBOUX MO/-
KJ1accoB. IT0CKOIbKY MOAKIACCY MOCTYIIHBI AETall peajusalii POAUTENIbCKOIO KIacca,
TO YaCTO TOBOPAT, UTO HACLedosanue napywaem unxancyisuyuio [Sny86]. Peamusanuu
HOZKJIACCa U POAUTENBCKOTO KJIaCCa HACTOIbKO TECHO CBSI3aHBI, YTO JIOObIE U3MEHE-
HUS TOCIeAHel TpeOyIoT M3MEHATh U pean3alliio MoAKIacca.

3aBUCUMOCTD OT Peaju3allii MOKET MOBJeYb 32 c000il IPOOIEMbl TIPH IOIBITKE
IOBTOPHOTIO UCIIOJIb30BaHUs MoAKIacca. Eciim XoTs Obl OMH aCeKT YHAC/IeI0BaHHOIL
peansaliii HelPUrojieH [Jisk HOBOM IIPeMETHON 06JIacTH, TO IIPUXOAUTCS TePEIChI-
BaTh POAUTENbCKHIA KJIACC MU 3aMEHATh €ro 4eM-To 0oJiee NoAXoAAImM. TaKkas 3aBu-
CUMOCTb OrPaHUYKBAET ITNOKOCTh M BO3MOKHOCTH IIOBTOPHOIO Mciob3oBarust. C mpobiie-
MOI1 MOYKHO CIPaBUThCH, €CJIM HACAEHI0BATh TOJIBKO aOCTPAKTHBIM KJIACCaM, IIOCKOJIbKY
B HUX OOBIYHO COBCEM HET peajusallii WM OHA MUHMMAaJIbHA.

KoMmmosuius 06beKTOB OIpPeAesIeTcsl IMHAMIUYECKH BO BPeMsl BBIIOJHEHUS 32
CYeT TOTO, YTO OOBEKTHI TIONYYAIOT CCHLIKU Ha APYrHue 00beKThl. KOMIIOZUIINIO MOMKHO
IPUMEHUTD, ec/ii 00BEKThI coboAaIoT uHTepdeiicsl Apyr apyra. [js 3Toro, B CBOIO
ouepesib, Tpedyercs TIIATEIbHO IPOEKTUPOBATh HHTEPGENCH, Tak YTOObI OAUH 00bEKT
MO’KHO OBLJIO UCIIOJIB30BATh BMECTE € IMMPOKUM CIIEKTPOM APYruX. Ho 1 BHIMIPHINI Be-
K. TTOCKOIBKY JOCTYII K 0OBbEeKTaM OCYLIECTBJSAETCS TOJIBKO Yepe3 UX uHTepdeicsl,
MbI He HapyllaeM MHKAICYJISII0. Bo BpeMsl BbIIOJHEHM IIPOrPaMMbI JII000i 00beKT
MOKHO 3aMEHUTD APYTHM, JIAIIb ObI OH UMEJI TOT JKe TUIL BoJiee Toro, MoCKOJIbKY IIpH
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peammzaly 06HEKTa KOAUPYIOTCS MPEKIE BCETO €r0 MHTEP(ENCDI, TO 3aBUCUMOCTD OT
peasin3aiuy pe3ko CHUKAETC.

Komrozuiust 00beKTOB BIIUSIET HA IU3AMH CHCTEMBI U €Ile B OHOM actiekte. Ora-
Bas TIPEITTOYTEHIE KOMITO3UITII OOBEKTOB, 2 He HACIETOBAHNIO KJIACCOB, BB MHKATICY-
JIpyeTe KasK/Ibli KJace U JjaeTe eMy BO3MOXKHOCTD BBIIOJIHATH TOJIbKO CBOIO 3a/iauy.
Kracewr 1 X mepapxun oCcTaioTcst HeGOIBIIUMU, ¥ BEPOSTHOCTb UX Pa3pacTaHus /0
HeyIpaBJisieMblX pa3MepoB HeBesnka. C JIpyroil cCTOPOHBI, Au3aliH, OCHOBAHHBIN Ha
KOMITO3UIHHU, OyIeT coiepskaTh GoJibliie 0OBEKTOB (XOTSI YUCJIO KIACCOB, BO3MOIKHO,
YMEHBIITUTCS ), U MTOBe/IeHNe CHCTEMbl HAYHET 3aBUCETh OT WX B3aUMOJIEHCTBUS, TOT/IA
KaK TIPU JPYTOM TIOJXO0/Ie OHO OBLIO GBI OTIPEAEJICHO B OJTHOM KJIACCE.

ITO MOABOIUT HAC KO BTOPOMY TIPABUIY OOBEKTHO-OPUEHTHPOBAHHOTO TPOEKTH-
POBAHWIST: Npednouumaime KOMRO3UUUIO HACTIEO08AHUIO KIACCA.

B umeasne, 4to6n1 106UTHCS TTOBTOPHOTO MCTIOMB30BAHUS, BOOOIIE He CIETOBAIO
6Bl cO3/1aBaTh HOBbIE KOMIOHEHTHI. XOPOIo Obl, 4TO6BI MOKHO OBLIO MOJYYUTH BCIO
HYKHYI0 (DYHKIIMOHATILHOCTD, TIPOCTO cOOUPast BMECTE ysKe CYIIECTBYIONNE KOMIIO-
HenThl. Ha mpakTiKe, OTHAKO, TAK MOJYIAETCS PEIKO, TIOCKOJIBKY HaOOP MMEIOTIIXCST
KOMIIOHEHTOB BCe JXKe HeJJOCTaTOUHO IHPOK. [loBTOpHOE McTop30Banme 3a cueT Ha-
CJIeIOBAHUST YIPOIIAET CO3/[aHNe HOBBIX KOMIIOHEHTOB, KOTOPbIE MOKHO ObLIO GbI
IPUMEHSATD co ctapbiMu. [loaToMy Hacse/joBaHe U KOMIIO3UIIMS YaCTO UCIIOJb3YIOT-
cs1 BMeECTe.

TeM He MeHee HAIIl OTBIT MTOKA3BIBAET, YTO MTPOEKTUPOBIIIKH 30y TOTPEOISIOT Ha-
caenoBarveM. Hepenko ausaitn Mor GBI CTaTh JIydIlie U TPOIILE, ecii GbI aBTOP 60IIbIIe
[OJIAraJICs Ha KOMIO3UIIUIO 0OBEKTOB.

Henernposanne

C noMoIIbIo denezuposaniiss KOMIIO3UIUIO MOKHO CJIETAaTh CTOJb K€ MOIIHBIM HH-
CTPYMEHTOM TIOBTOPHOTO MCIOJIb30BAaHUS, CKOJTh 1 HacaenoBanue [Lie86, JZ91]. Ilpu
JIeJIETUPOBAaHUN B IIpoliece 06pabOTKH 3alpoca BOBJICUEHO 08a OOBEKTA: TTOJIYUYaTE/h
MOPYYAET BBITIOTHEHIE OTEPAIiil IPYroMy 00BEKTY — ynoaHomMouennomy. IpumMepHo
TaK JKe TOJKJIACC JleJIerMPyeT OTBETCTBEHHOCTh CBOEMY POAMTENbCKOMY Kiaccy. Ho
YHACJIe[JOBAaHHAST OTIEPAIUs BCET/Ia MOXKET 00PATUTHCSI K 0OBEKTY-TIOJYIATE 0 Yepes
nepemennyto-uieH (B C++) wim nepemernyio self (B Smalltalk). Iro6sr goctuub
TOTO JKe aheKrTa I eernPOBAHNS, TOTyYaTe b EPEaeT YKa3aTeb Ha CaMoro cebst
COOTBETCTBYIOIIEMY OOBEKTY, Ia0bl IPU BBITIOIHEHUN IJIETMPOBAHHO OMIEPAIMH TTOCIIE/-
HUIT MOT OOPATUTBHCS K HETTOCPECTBEHHOMY aJ[pecaTy 3arpoca.

Hanpumep, BMecTo TOro 4to0bl feath Kiace Window (OKHO) TOAKJIACCOM KJacca
Rectangle (NMPsIMOYTOTBHUK) — BE/lb OKHO SIBJISIETCS MPSIMOYTOJBHUKOM, — MBI MO-
JKEM BOCIIOJIb30BAThCSI BHYTPU Window IOBeleHNeM KJacca Rectangle, IOMECTUB
B KJlacc Window nepeMeHHYI0 9K3eMIUIsipa Tia Rectangle u jieierupys e onepa-
1y, crenududHbie s TPSMOYTOJbHUKOB. /[pyruMu CJI0BaMU, OKHO HE S6/19€mcst
IPSIMOYTOJIBHUKOM, a codepacum ero. Terepp Kirace Window MOKET SIBHO TIepeHAIIpaB-
JISITh 3aIIPOCBI CBOEMY WIeHYy Rectangle, a He HACIEOBATh €T0 OIIE€PAIUU.

Ha auarpamme Huske nsobpaken kaacce Window, KOTOPBI J€JTETUPYET OMEPaInio
Area () Haj CBOEH BHyTpeHHeH 06JIaCThiO TIePEMEHHOIT 9K3eMILIsipa Rectangle.
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Window Rectangle
rectangle _

Area() 0 *1 Area() 0
1 width 1
| height |
| |
| |
| |
| |

return rectangle—>Area()E| return width * height EI

CrutonHas JIMHUS CO CTPEJNKOil 0003HAYAEeT, YTO KJIACC COMEPKUT CCHLIKY Ha K-
3EMILJISIP IPYTOro Kjacca. JTa CChLIKA MOYKET MMETh HeoOsi3aTe/bHOe UM, B JJAHHOM
caydae IIpSAMOYIOJIbHUK.

[maBHOE MOCTOMHCTBO /IeJIETUPOBAHUS B TOM, YTO OHO YIIPOIIAeT KOMITO3UITATO
HOBeJeHUI BO BpeMsl BbITIOJNHEHU. [Ipu aToM €110co6 KOMOMHUPOBAHUS TOBEIEHUIT
MOKHO U3MEHSITh. BHYTPEHHIO 00/IaCTh OKHA Pa3peliaeTcsl CAeIaTh KPyToOBOM BO Bpe-
M BBIIIOJIHEHUS, IIPOCTO IIOICTAaBUB BMECTO DK3eMILIAPa Klacca Rectangle 9K3eMIl-
JISp Kaacca Circle; npemosaraercss, KOHeYHo, 4To oba 9TH KJacca UMEIOT OJuHa-
KOBBIW THIL.

Y nenerupoBanus ecTb U HEIOCTATOK, CBOMCTBEHHBIN U IPYTUM MTOAXO/IaM, TIpUMe-
HSIEMBIM JIJISI TIOBBIIIEHM THOKOCTH 34 CUeT KOMIO3UIIMU 00BEKTOB. 3aKII09aeTcss OH
B TOM, UTO IMTHAMUYECKYTO, B BBICOKOW CTETIeHN TTapaMeTPU30BAHHYIO IPOTPAMMY TPY/I-
Hee TIOHSITh, HEXKeJIW cTatndeckyio. EcTh, KoHEUHO, 1 HeKoTOpast MoTepst MalTMHHON
[POU3BOIUTENBHOCTH, HO Hea(DPEKTUBHOCTh pabOThI IPOEKTUPOBIINKA TOPasao OoJiee
cylecTBeHHa. /[eernpoBanme MOKHO CYATATh XOPOIIUM BEIOOPOM TOJIBKO TOTJQ, KOI-
Jla OHO TTO3BOJISIET IOCTUYD YIIPOIIEHUS, a He YCIokHeHus ausaiina. Heserko ccopmy-
JIMPOBaTh IIPaBUJIA, ICHO TOBOPsIIME, KOT/a CJIeAYyeT 10JIb30BaThCs JeJIETUPOBAHUEM,
MTOCKOJIBKY 2(P(HEKTUBHOCTH €T0 3aBUCUT OT KOHTEKCTA W BAIlETO JIMYHOTO OTbiTa. JIyu-
11Ie BCEro jieJiernpoBanye paboTaer Py NCIIOJIb30BAHIK B COCTABE IPUBBIYHBIX HIUOM,
TO €CTb B CTAaHJAaPTHBIX ITaTTEpHAX.

[lenernpoBanue UCOIb3yeTCs B HECKOJIBKUX MATTEPHAX MTPOEKTUPOBAHUS: COCTO-
sIHVe, cTpaTerus, NoceTnTesb. B miepBoM mHojyyaresb JeJeTupyeT 3aipoc 00beKTY,
IPEACTABJSIONIEMY €ro TeKyllee cocTosinue. B marrepte cTparterns obpaborka 3a-
npoca Jejerupyercs oObeKTy, KOTOPbIN IPEACTAB/ISET CTPATErHIO er0 UCIOJTHEHNS.
VY o6bekTa MokKeT ObITh TOJBKO OJHO COCTOSIHHE, HO MHOTO CTPATEruil JJIsi MCIOJIHE-
HUS PasJUYHBIX 3alpocoB. HasHaueHre o6OKMX MATTEPHOB — U3MEHUTH MOBEJEHUE
00beKTa 3a CUeT 3aMeHbl 00BEKTOB, KOTOPBIM JeJIerMPYIOTCA 3alpochl. B narrepHe no-
ceTuTesb orepalys, KOTopas A0JKHA ObITh BBIIOJHEHA HaJl KasKIbIM 3I€MEHTOM CO-
CTAaBHOTO 00bEKTa, BCerja JAeJIerupyercs NOCeTUTENHO.

B npyrux maTTepHax jesiermpoBaHNe MCIIOIb3yeTcsl He Tak WHTeHCUBHO. [latTepn
NMOCPEAHVK BBOAUT 00BEKT, OCYILECTBIISIONINIT IIOCPEAHUYECTBO IIPU B3aUMOAELICTBIN
apyrux o0beKkToB. VHorma o0beKT-TII0CPENHIK PeaI3yeT OIlePalii, Iepeagpecysl X
APYTUM 00BEKTaM; B IPYTUX CIIyYasiX OH TEePeIaeT CChLIKY Ha caMoro cebst, CIIOJIb-
3ysl TeM CaMbIM JleJeTHpOBaHMe Kak TakoBoe. [larTepH uenovyka 0683aHHOCTEN
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o6pabaThiBaeT 3alPOChI, [IEPEHAIPAB/ISAs UX OT OJAHOIO 0OBEKTA APYTOMY IO IENOYKe.
VHoraa BMecCTe ¢ 3alpoCcOM IePENaeTCsl CChIIKA Ha UCXOAHBIN OOBEKT, IOy YMBIIMIA
3a1poc, U B 3TOM CJIy4ae MbI CHOBA CTaJKUBaeMcs ¢ JesernpoBanneM. [laTtepn MocT
otziessieT abCTpaKIuio OT ee peaiusanun. Ecau Meskay abcTpakiineil 1 KOHKPETHO
peajusalyeil UMeeTCst CylIeCTBEHHOe CXO/JCTBO, TO abCTPaKIUs MOKET IIPOCTO JieJie-
TUPOBAThH OIEPAIUU CBOEN peasn3aliuu.

[lenernpoBanue MOKa3bIBaeT, YTO HACJEIOBAHME KAK MEXaHU3M TOBTOPHOIO HC-
MOJIb30BAHUST BCET/Ia MOKHO 3aMEHUTH KOMITO3HITHEN.

HacnegoBaHue u napameTpu3oBaHHbIE TUMbI

Emte opun (X0Tst 1 He B TOUHOCTH OOBEKTHO-OPUEHTUPOBAHHBIN) METO/ MOBTOP-
HOTO MCTIOJIb30BaHMsT UMeEIOIeHcst (DYHKIIMOHANIBHOCTH — 9TO IPUMEHEHUE napamem-
PU306AHIBIX TUTIOB, U3BECTHBIX Takke Kak 00obienHbie Tunbl (Ada, Eiffel) nin ma6-
sonpl (C++). [laHHast TEXHUKA MO3BOJISAET OMPEIETUTD TUII, He 33/1aBast TUTIBI, KOTOPBIE
oH ucrosb3yeT. HecrermudunpoBaHHbie THIIBI [IEPEIAIOTCS B BUJIE TAPAMETPOB B TOU-
Ke ncriorbzoBanns. Hampumep, kmace List (Cucok) MOKHO TTapaMeTpU30BaTh TUTIOM
MOMEIAEMBIX B CITUCOK 3J1eMeHTOB. YTOObI OOBSIBUTD CIHUCOK IEJIBIX YUCET, BB Mepe-
JlaeTe THII integer B KauyecTBe llapaMeTpa lapamMeTpu3oBaHHOMY Tuily List. Ecan
e Hajlo OOBABUTH CIIUCOK CTPOK, TO B KAYECTBE MapamMeTpa repeiaercst T String.
JIJIst KasK/I0ro THIIA SIEMEHTOB KOMITHJIATOP SA3bIKA CO3/ACT OT/CIbHBII BapuaHT mab-
JIOHa KJacca List.

[TapameTpu30BaHHbBIC THITBI JAIOT B HAIE PACTIOPSTKEHIE TPETHH (Toc/Ie Hacemx0-
BaHUsI KJIACCA U KOMITO3UIINE 0OBEKTOB) CIIOCOO KOMOMHUPOBATD TIOBEIEHIE B OOBEKT-
HO-OPMEHTUPOBAHHBIX cHcTeMaX. MHOTHE 32/[a9K MOKHO PEIIUTH ¢ TIOMOIIBIO 0600
U3 HTUX TpeX MeTON0B. UT06bI apaMeTpus3oBaTh MPOIEAyPy COPTUPOBKY Oleparueil
CPaBHEHVSI 3JIEMEHTOB, MbI MOTJIN ObI C/IEIATh CPAaBHEHIE:

Q omeparueii, peaausyeMoil moakaaccaMu (IIpUMeHeHne maTTepHa WabnOHHbIN
MeTon);

O ¢dynkmeit 06beKTa, MeperaBaeMoro MpoleLype COPTUPOBKU (CTpaTerns);

0 aprymentoM mabsmona B C++ mau 06o6ientoro tumna B Ada, KOTOpBIH 3a1aeT
uMsT PYHKIINHU, BHI3BIBAEMON JIJIST CPABHEHIIST 9I€EMEHTOB.

Ho Mexay Tpemst JaHHBIMH TIOAXOaMK €CTh BakHble pasanuusi. KoMmosurus
00BEKTOB TIO3BOJISIET U3MEHATD MOBEJCHUE BO BPEMs BBITIONHEHUST, HO [/ HTOTO Tpe-
OYIOTCS1 KOCBEHHBIE BBI3OBBI, UTO CHIDKAeT ahdexruBHocTh. HacmenoBanue paspernaer
[PENOCTABUTD PEATM3AIIUIO TI0 YMOTYAHUIO, KOTOPYIO MOJKHO 3aMeIaTh B TOKIACCAX.
C MoMOIILI0 TAPAMETPU30BAHHBIX TUTIOB JIOMYCTUMO U3MEHSITDH THITBI, UCTIOIb3yEMbIe
kiaccom. Ho HU HacsieioBanme, HU MapaMeTPU30BaHHbIE TUITBI He TIO/IesKaT MOAU(pH-
Kalluu BO BPEM$ BBIMOJHEHUA. BIOOP TOTO MJIM MHOTO MOAXO/IA 3aBUCUT OT TIPOEKTA
¥ OTPAaHWYEHUN Ha Peayn3aruio.

Hu B 01HOM 13 MaTTEPHOB, OMMCAHHBIX B 9TOH KHUTE, ITaPAMETPU30BAHHBIE TUIIbI
He HMCTIOJb3YIOTCS, XOTsI U3PEKa Mbl MPpUGEraeM K HUM JUUIsl PeaU3allui MaTTePHOB
B C++. B sassike Bpoge Smalltalk, riae Her mpoBepku TUIIOB BO BpeMst KOMITUJISITIHU, TIa-
pamMeTpU30BaHHbIE TUIIBI HE HYKHBI BOBCE.
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CpaBHeHue CTPYKTYp BPpeMeHU BbINOJHEHUS
M BpeMeHU KOMNUAaLumn

Crpykrypa 00beKTHO-OPUEHTHPOBAHHON IIPOrPaMMbl Ha dTalle BbIIIOJHEHUS Yac-
TO UMeET MaJIo OOIIETO CO CTPYKTYPOil ee UCXOAHOTO Koma. TlocienHsist hurcupyercst
Ha dTare KOMITUJISAIUK; KOJ[ COCTOUT U3 KJIACCOB, OTHOIIEHUST HACJIEI0BAHUS MEXKY
KOTOPBIMM HeraMeHHbI. Ha araiie jke BBIIOJHEHUs CTPYKTYpa IPOrpaMMbl — OBICTPO
U3MEHSIIOMIASCS CETh U3 B3aMMOJIEUCTBYIOMUX OOBEKTOB. [IBE 9TU CTPYKTYPbI TIOUTH
HE3aBUCHUMBbI.

PaccMoTpuM pasiimune Mexy azpezuposanuem u océedomiennocmpio (acquaintance)
0OBEKTOB ¥ €0 TMPOSIBJIEHIS HA 3TAllaX KOMIWJISAIUI W BBITIOJHEHUS. ATPETHPOBAHUE
HO/Ipa3yMeBaeT, YTO OJMH OOBEKT BJIaleeT APYTUM UJIA HECET 3a HErO OTBETCTBEHHOCTD.
B o61eM ciryyae Mbl FOBOPHM, 4TO OOBEKT COAEPIKUT APYroit 00bEKT WU SBJISETCS er0
YacThI0. ATPErMpPOBAHME O3HAYAET, YTO arperaT M ero COCTABISIONINE MMEIOT OJMHAKO-
BOE BpPeMsI JKU3HU.

ToBopst ke 06 0CBeOMIIEHHOCTH, Mbl UMEEM B BH/LY, YTO OOBEKTY U3BECTHO O APY-
rom oObekTe. IHOTIa 0CBEIOMIEHHOCTD HA3BIBAIOT ACCOIUAIMEN WU OTHOIIEHUEM
«ucrosnb3yers. OcBenoMeHHbIe 00bEKThI MOTYT 3allPAlIMBATh APYT Y APYyra OlepaliH,
HO OHU He HeCyT HUKAKOW OTBETCTBEHHOCTH JIPYT 3a Jpyra. OCBeOMIEHHOCTb — 3TO
6ouiee caaboe OTHOIIEHUE, YeM arperHPOBAHUE; OHO TIPE/IIONATAET TOPA3I0 MEHee Tec-
HYIO CBSI3b MEK/LY OOBEKTAMHU.

Ha nammx amarpaMMax 0CBeJOMJIEHHOCTb OyzerT 0603HAYaThCs CILIOMIHON JIMHUEH
CO CTPEJIKOiL. JIMHUS CO CTPesIKOi 1 pOMOMKOM BHauasie 0bo3HaYaeT arperupoBaHue.

~ QK3emMnnsp arpermpoBaHns [ ~
| Arperuvpyiowmii 06bexT |<> =l Arperupyembiii 06beKkT

ArperupoBatuie 1 0CBEIOMIEHHOCTD JIETKO CIIyTaTh, HOCKOJIbKY OHU YacTO Peaju-
3yioTcst ofgnHakoBo. B s3bike Smalltalk Bce mepemeHHbBIE SIBJISIFOTCST CCBIIKAMU Ha
OOBEKTBI, 3/I6Ch HET PA3IUYMsT MEKILY arperHpOBaHUEM U OCBEIOMJIEHHOCTBIO. B C++
arperupoBaHre MOJKHO Peal30BaTh IyTEM ONPEIETIeHNUs TIePEMEHHBIX-UIEHOB, KOTO-
pbi€ SBJSIOTCS HK3EMIUIIPAMU, HO Yallle WX OIMPEAE/SIOT KaK YKA3aTeJu WU CChLIKH.
OCBEIOMJIEHHOCTD TaKkKe Peayi3yeTcsl ¢ MOMOIIBIO yKasaTeseil U CChLIOK.

Pasjinuue Mexy OCBEIOMJIEHHOCTBIO U arpernpoOBaHUEM OIIPEAEISIeTCs, CKOpee,
IIpeAriogIaraéMbIM NCITOJIb30BaHEM, a HE A3BIKOBbIMN MEXaHN3MaMI. B CTPYKTYPE, Cy-
IeCTBYIOIIEl HA 9Talle KOMITUJISAIAY, YBU/IETh PA3/INdKe HEJIErKO, HO TEM He MeHee OHO
cymiectBeHHO. OOBIYHO OTHOIIEHWH arpernpoBaHUsT MEHbBIIE, YeM OTHOIIEHUI OCBe-
JIOMJIEHHOCTH, 1 OHM (oJiee MOCTOSHHBL HarpoTuB, OTHONIEHUsT OCBEIOMIIEHHOCTH
BOBHUKAIOT U MCYE3AIOT Yallle U MHOT/A JUISTCS JIUIIb BO BPEMsI CTIOJHEHMsT HEKOTO-
poii oneparu. OTHOMIEHUST OCBEIOMIEHHOCTH, KPOME TOTO, H0Jiee INHAMUYHDI, 4TO
3aTPyAHAET UX BbIABJIEHNE B MCXOJHOM TEKCTE ITPOTPAMMbI.

Kouib CKOPO HECOOTBETCTBUE MESK/LY CTPYKTYPOIl IIPOrPaMMbl Ha dTaIiaX KOMITUJIsI-
IIUU ¥ BBITIOJHEHKSI CTOJIb BEJIMKO, SICHO, YTO U3yYeHHe UCXOIHOTO KOJa MOXKET CKa-
3aTh 0 paboTe CUCTEMbI COBCeM HeMHOTO. [ToBeieHre CUCTEMbI BO BPEMsI BBITIOJHEHVST
JIOJIFKHO OIPEAEIISIThCS IPOEKTHPOBIIMKOM, a He si3bIKoM. COOTHOIIEHUST MKy 00bEK-
TaMK M MX TUTIAMHU HY/KHO TIPOEKTHPOBATH OYEHb AKKYPATHO, MOCKOJIbKY UMEHHO OT
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HUX 3aBUCHUT, HACKOJIbKO YJaYHOW WMJIM HEyZauHON OKa)KeTcsl CTPYKTypa BO BPeMs Bbl-
MIOJTHEHUSI.

MHorue narrepHbl TpoeKTUpoBanus (0COGEHHO YPOBHSA 0OBEKTOB) SBHO MOIYED-
KUBAIOT Pa3myune MeK/Iy CTPYKTypaMM Ha 3Tanax KOMIWJSINYA 1 BeITTOTHeHus . [laT-
TePHBI KOMMOHOBLUMK 1 AEKOPAaTOP TOJIE3HBI JJI MIOCTPOEHUS CJI0KHBIX CTPYKTYD
BpeMeHH BbimosiHeHus. HaburonaTes b moposk/AaeT CTPYKTYPbl BPEMEHU BBIOJTHEHUS,
KOTODbIE YacTO TPYAHO IOHATH, He 3Has narrepua. [larrepn Lenoyka o6ss3aHHOCTEN
Tak)Xe IPUBOJUT K TAKUM CXeMaM B3anUMO/IEHCTBIS, B KOTOPBIX HAacJe/[0BaHNe Heove-
BUiHO. B 00I1ieM MOKHO yTBEPIKIaTh, YTO PasodpaThes B CTPYKTYPaX BPEMEHU BBIIIOJI-
HEHMS HEBO3MOJKHO, €CJIM He MOHUMAaelllb ek NaTTepHOB.

MpoekTupoBaHme ¢ yyeTom byAYyLUMX N3MEHEHNN

Cucrembl HEOOXOAMMO MTPOEKTUPOBATDH C YUETOM MX JajibHelinero passutus. s
MIPOEKTUPOBAHUS CUCTEMBI, YCTONYMBOW K TAaKUM M3MEHEHUSM, CJeyeT ITPeaoso-
KUTh, KaK OHa Oy/IeT U3MEHATHCS Ha TPOTSKEHUN OTBEAECHHOTO €fl BPEMEHU JKU3HU.
Ecau 1ipu mpoeKTUpoBaHUM CUCTEMBI He IPUHUMAJIACh BO BHUMAaHUE BO3MOKHOCTD
U3MEHEHUH, TO CTh BEPOSITHOCTD, YTO B OY/IyIIEM €€ TIPUJIETCST OJTHOCTHIO MEPEPOEK-
THUPOBATh. ITO MOKET MOBJIEYD 3a COOOIT TIepeope/iesieHIe 1 HOBYIO Peajin3alliio Kiac-
COB, MOZIM(UKAIINIO KJINEHTOB 1 TIOBTOPHBIN ITUKJI TecTrpoBaHus. [lepernpoekTposa-
HUEe OTpakaeTcsl Ha MHOTUX 4acTsIX CUCTEMBI, II09TOMY Hellpe/lBU/IeHHble N3MEHEHUs
BCer/la OKa3blBAIOTCS IOPOTOCTOSIIIIUMU.

Bnarogaps nartepHam cucTeMy Bcerza MOKHO MOAU(DUITMPOBATH OTPEEICHHBIM
o6pazoM. Kaskplil maTTepH M03BOJISIET U3MEHSITh HEKOTOPBIN aCIeKT CUCTEMbl He3aBH-
CHMO OT BCeX TIPOYMX, TAKUM 06Pa3oM, OHa MeHee TIOBEPKEHA BIMSHUIO U3MEHEHMI
KOHKPETHOI'O BU/IA.

Bot HekoTopble TUITMYHBIE TPUYUHBI TIEPENPOEKTUPOBAHNS, & TaKKe TaTTePHb,
KOTOPBIE TTO3BOJISIFOT 9TOT0 M30EKaTh:

Q npu cozdanuu 06bexma A6HO YKAbIBAeMCs KAACC. 3alaHe UMEHU KJ1acca TIPUBSI-
3bIBAET BAC K KOHKPETHOU peajusaliiy, a He K KOHKpeTHOMY utTepdeiicy. ITo
MOJKET OCJIOKHUTD M3MeHeHne 00bekTa B OyyiieM. YToObl yiiTH OT Takoi 1po-
6J1eMbl, co3maBaiite 0OBEKTHI KOCBEHHO.

[TaTTepubl npoekTupoBanus: abcTpakTHas dabpuka, dabpuyHbii MeToA,
npoTOTUM;

0 3a8UCUMOCb OM KOHKPEMHbIX onepauuii. 3aaBas KOHKPETHYIO OMepaIiio, BB
orpaHuuuBaere ce0sl eIMHCTBEHHBIM CITOCOOOM BBITIOJIHEHNs 3ampoca. Ecim ke
He BKJIIOYATH 3aMPOCHI B KOJ, TO GYJIET TIPOIIE U3MEHUTH Cocob YIOBIETBOPE-
HUST 3a11POCa KaK Ha dTarie KOMIUJISINN, TAK U HA 9TAIle BbITOJIHEHMS.
[TaTTepHbI TPOEKTUPOBAHUS: LIEeNovka 0093aHHOCTEN, KOMaHAA;

Q 3asuUcuMocmsy 0m annapamHoil u npozpammHoll niameopm. Buemtne naTepdeii-
ChI OIIEPAITMOHHON cUCTeMbI 1 MHTEPdelichl TpuKaaaHbixX porpamm (APT) pas-
JINYHBI HA PA3HBIX IPOTPAMMHBIX U alapatHbix mwiatdopmax. Eciu mporpamma
3aBUCHT OT KOHKPETHOI IIaT(hOPMBI, ee OyIeT Tpy/Hee MEePEHECTH Ha JAPYTHeE.
[laxe Ha «pomHOIl» mIardopMe Takyio MPOTPAMMy TPYAHO MOANEPKUBATh.
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[ToaToMy TIpu TIPOEKTUPOBAHNN CHCTEM TaK BasKHO OIPaHUYHMBATH TIAT(OPMEH-
HbI€ 3aBUCHMOCTHL.
[TaTtrepuer mpoexTupoBanus: abcTpakTHag dabprka, MOCT;

Q 3a6UCUMOCTND OM NPEOCMABGLCHUS UL Peaiusauuu obsexma. Ec/iu KJIMeHT «3Ha-
eT», Kak 00bEKT IIPeICTaB/IeH, XPAHUTCI WM Peau30BaH, TO IIPU U3MEHEHUH
00BEKTa MOKET OKa3aThCs HEOOXOAMMBIM U3MEHUTH U KjneHTa. COKPBITHE 9TOil
uHMOPMALMK OT KJIMEHTOB IOMOKeT yOepeubcs OT KacKala U3MeHeHMii.
[Tarreprbl mpoekTrpoBaHust: aOCTpakTHas Gabpurka, MOCT, XpaHUTESNb, 3aMecC-
TUTEND;

Q 3asucumocmv om arzopummos. Bo BpeMst pazpabOTKU U IIOCJIEAYIOIIErO UCIOJIb-
30BaHUS AJITOPUTMBI 4aCTO PACIIUPSIIOTCS, ONITUMHU3UPYIOTCS 1 3aMEHSTIOTCs. 3a-
BUCSIIE OT aJITOPUTMOB OOBEKTBI IPUAETCS MEPENUChIBATh IPU KaxKIOM H3Me-
HEeHWHW ajJroputMa. [109TOMy ajJropuTMbl, BEPOSITHOCTh M3MEHEHHUsI KOTOPBIX
BBICOKA, CJIEIYeT M30JMPOBaTh.

[TaTTepHb! IPOEKTUPOBAHMS: MOCT, UTEPATOP, CTPATErNNS, LUIaGNOHHbIA METOA,
NOCETUTENb;

Q cunvhas ceszannocmy. CUIbHO CBA3aHHbBIE MKy COOOM KIacChl TPYLHO UCIIOJIb-
30BaTh IIOPO3Hb, TAK KaK OHU 3aBUCAT APYT OT ApyTa. CHUIbHAS CBSI3aHHOCTD IIPHU-
BOJUT K TIOSIBJIEHUIO MOHOJIMTHBIX CHCTEM, B KOTOPBIX HENb3sT HU M3MEHWUTD, HI
VAAJIUTH KJaace 6e3 3HaHus geTaseil 1 MopguduKaluu Apyrux Kjaaccos. Takyio
CHCTeMY TPYAHO M3y4aTh, IEPEHOCUTD Ha JPyTHe MIaT(OpMbl 1 COIPOBOKIATD.
Ciabast CBSI3aHHOCTH MOBBIIIAET BEPOSITHOCTD TOTO, YTO KJIACC MOKHO OyeT mo-
BTOPHO KCIOJIb30BaTh caM 110 cebe. TIpu aTOM M3ydeHwue, epeHoc, MoanupuKa-
LSl ¥ COMPOBOJKIEHHE CUCTEMbI HAMHOTO YIIPOINatoTest. JIJIst OAnepKKK ¢1abo
CBSI3AHHBIX CHCTEM B MTATTEPHAX TIPOEKTUPOBAHNUS TPUMEHSIIOTCST TAKHUE METO/IBI,
Kak aGCTPaKTHBIE CBSI3K U PasOMeHKe Ha CIIOM.

[TarrepHb! npoekTupoBanus: abCTpakTHaa dabpuka, MOCT, Lienoyka o6sa3aH-
HOCTen, koMmaHaa, paca, NnocpenHuK, HabnaaTensb;

Q pacwupenue GYHKUUOHALLHOCTNU 34 cuem nopocoenus nodxaaccos. Crennaim-
3a1ust 00bEKTa Iy TEM CO3AHUSI TTOKIACCA YACTO OKA3BIBACTCS HETIPOCTHIM JICJIOM.
C Ka)KIbIM HOBBIM MOKJIACCOM CBSI3aHbI (DMKCUPOBAHHbBIE U3/IEPKKI PEATU3AINN
(MHUIMAIN3AIINS, OYKCTKA U T2, ). /11 onpe/eieHns moakaacca HeoOXoauMo Tak-
JKe SICHO TIPEICTABJIATh cebe YCTPOHCTBO POANTENbCKOTO Kiaacca. Hanpumep, ajst
3aMelleHUsT OJIHOM OIepalii MOKET MOTPeOOBaThCs 3aMECTUTh U ApyTHe. 3a-
MeIleHUEe OTIePAIUU MOKET OKa3aThCsl HEOOXOAUMBIM JIJIST TOTO, YTOOBI MOKHO
OBLIO BBI3BATh yHACJAEJOBAHHYIO onepanuio. KpoMme Toro, moposxiaenue moji-
KJIACCOB BeZleT K KOMOMHATOPHOMY POCTY YKCJIa KJACCOB, NOCKOJIbKY JasKe st
peai3aliy IPOCTOTO PACITUPEHHsT MOKET TOHaZ00UThCST MHOTO HOBBIX TIOJI-
KJIaCCOB.

Kommosuiisg oGbeKTOB 1 eJiernpoBanie — THOKKe albTePHATUBbI HACIEA0BAHUIO
JUIS1 KOMOMHUPOBaHU [oBeAeHni. [IPII0/KeHNIO MOKHO 100aBUTh HOBYIO (DYHK-
LIOHAIBHOCTD, MEHSS CII0CO0 KOMIIO3UIK OOBEKTOB, a He OIIPe/eJIsis HOBbIE O/
KJIACCHI Y7Ke MMeIonuxcst KiaaccoB. C pyroil CTOPOHBI, IPU MHTEHCUBHOM HCTIOJb-
30BaAHUK KOMIIO3UIMU OOBEKTOB IIPOEKT MOYKET OKA3AThCsI TPYAHBIM /11 IOHUMAHUSL.
C 1oMOIIIbI0 MHOTHX HMATTEPHOB IIPOEKTUPOBAHMS YIAETCS IIOCTPOUTDH TaKoe
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pelleHue, rje cleliiaan3aiys JOCTUTAETCS 3a CYeT OIIpe/IesIeHHS OJJHOTO TTO/IKJIAC-
ca ¥ KOMOMHMPOBAHUS €T0 9K3EMIUISIPOB € YIKE CYIIECTBYIONUMU.

[TaTTepHBI MPOEKTUPOBAHI: MOCT, Lienoyka 0693aHHOCTEN, KOMMOHOBLLMK,
nekopaTop, Habnwgartenb, cTparerus;

Q Heydobecmea npu usmenenuu xiaccos. VIHOTIa Hy:KHO MOANUGHUIIMPOBAT KIACC, HO
nenarh 910 Heyao6Ho. J[omycTiM, BaM HYKEeH MCXOIHBII KO, a €ro HeT (Tak 00-
CTOWT JIEJIO ¢ KOMMePYeCKuMHU OubmoTeramu KiaccoB). Vi moboe uaMeHemHve
TAHET 32 cO60N MOAMGDUKAIIMYI MHOKECTBA CYIIECTBYIONUX MOAKIAcCCOB. Bira-
rojiap4 narrepHaM MPOeKTUPOBAHMSA MOKHO MOAMGMUIIMPOBATH KJIACChl U TIPU
TaKUX YCJIOBUSIX.

[TaTTepubr npoekTUpoBaHus: aganTep, 4eKkopaTop, NoCeTUTEb.

[TpuBeieHHBIE TIPUMEPBI IEMOHCTPUPYIOT Ty THOKOCTH PabOThI, KOTOPOI MOKHO
JOOUTHCS, MCIOJIb3YS MATTEPHBI [IPU MTPOEKTUPOBAHUY TIPUIIOKeHUH. HackoibKo ata
rubKoCTh HeOOXOAKMMA, 3aBUCUT, KOHEUHO, OT 0COOeHHOCTEN Baleil nmporpaMmbl. la-
BaiiTe TIOCMOTPUM, KaKyI0 POJIb UTPAIOT TTATTEPHBI MPU Pa3padOTKe MPUKJIATHBIX TIPO-
rpaMM, HHCTPYMEHTATbHBIX OMOINOTEK 1 KaPKACOB TIPUIIOKEHHIL,

MpuknagHble nporpaMmmbi

Ecsin BBI TpoekTHpyeTe NPUKIAHYIO TIPOrpaMMy, HAIIPUMEP PEaKTOp TOKYyMEH-
TOB WJIN 3JIEKTPOHHYIO TabJIUILY, TO HAUBBICHIUI [TPUOPUTET UMEIOT BHYMPEeHHee T10-
BTOPHOE UCIIOJIb30BaHKE, YAI0OCTBO COMPOBOK/ICHUS U PACIIUPAEeMOCTh. [lepBoe 1moj-
pasymMeBaer, u4To BBl HE TPOEKTUPYETe U He peanusyere GOJbliie, 4eM HEeOOXOMMMO.
[ToBbicUTH cTeneHb BHYTPEHHETO IIOBTOPHOIO MCIIOJb30BAHUS IOMOTYT I1aTTEPHD,
YMEHBIIAIONE YUCy0 3aBucumMocteil. Ocnabienne CBI3aHHOCTH YBEJINYUBACT BEPO-
SITHOCTH TOTO, YTO HEKOTOPBIN KJIACC OOBEKTOB CMOKET COBMECTHO PAOOTATD C JAPYTHMHL
Harpumep, ycrpansig 3aBUCMMOCTH OT KOHKPETHBIX OIlepaliuil IyTeM H30J1MPOBaHUS
M WHKATICYJISAIUN KasKJION OTlepalliy, Bbl yIIpolaere 3a/a4y OBTOPHOTO UCIOJIb30Ba-
Hust J1I000i#1 oTiepaiuy B IpyroM KoHTekcTe. K Tomy ke pesysibrary npuBoguT yeTpaHe-
HUE 3aBUCUMOCTEN OT aJITOPUTMA U [1Pe/ICTaBJIeHUSL.

[TaTTepHbl TPOEKTUPOBAHUS TAKKE MO3BOJISAIOT YIPOCTUTb COIIPOBOXKIECHUE TTPU-
JIO’KEHUS, €CJIN UCIIO0JAb30BaTh UX /I OTPaHMYeHUs MIaT(HOPMEHHBIX 3aBUCUMOCTEN
U pa3dreHust CUCTEMBI Ha OTe/bHbIe cior. OHU CIOCOOCTBYIOT U HAPAIUBAHUIO (DYHK-
U CUCTEMBI, TOKA3bIBasl, KAK PACIIMPATD NePAPXUH KJIACCOB M KOT/Ia TIPUMEHSITH KOM-
MO3UIIUIO0 OOBEKTOB. Y MEHBIIICHHE CTENEHU CBA3AHHOCTH TAKKE YBEINYNUBAET BO3MOIK-
HOCTb Pa3BUTHUSA cUcTeMbl. Pacipenue kiacca CTaHOBUTCS IIPOLILE, €CJIU OH He 3aBUCUT
OT MHOKECTBA JIPYTHX.

UHcTpymeHTanbHble 6ubnuoteku

YacTo NpUIOKEHNE BKIIOYAET KIACChl N3 OJHOMN MM HECKOJbKUX OGMOINOTEK mIpe-
JOTIPEAETEHHBIX KIaccoB. Takne OGMOIMOTEKM HA3BIBAIOTCS UHCIMPYMEHMALOHIMU.
WucrpymenTanpas 6ubanoreka — 5T0 HabOp B3aMMOCBS3AHHBIX, TIOBTOPHO HMCIIOJb-
3YEMBIX KJAaCCOB, CIIPOEKTUPOBAHHBIN C HEJIBIO TPEIOCTABICHUS TT0JAE3HbIX (DYHKIIUIA
ob611ero HazHayeHus. IIpumMepbl HHCTPYMEHTaIbHON 6ubinoTekn — Habop KOHTeHep-
HBIX KJIACCOB /ISl CIIUCKOB, aCCOLIUATUBHBIX MACCUBOB, CTEKOB U T.J1., OMOIMOTEKA 110~
TOKOBOIo BBOJa/BbiBoga B C++. MHCcTpyMeHTanbHble GUOIMOTEKH He OIPEAeIsIoT
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KaKON-TO KOHKPETHBIN JIM3ailH MPUIOKEHNUST, a TPOCTO MPEIAOCTABISIOT CPEICTBA, Gia-
roZIapst KOTOPBIM B IIPIJIOKEHISIX MIPOIIIE PEIIATh IIOCTaBIEHHBIE 3a/[a4H, TIO3BOJISIOT Pa3-
paboTunKy He M306peTaTh 3aHOBO MOBCEMECTHO MpHMeHsiemMble hyHkiwu. Takum obpa-
30M, B MHCTPYMEHTAJIBHBIX OGUOIMOTEKAX YIIOP CJIETAH HA TIOBTOPHOM MCTOJIb30BAHUM
Kozia. ITO OOBEKTHO-OPUEHTUPOBAHHBIE IKBUBAIEHTBI OGUOIHOTEK TTOAIPOTPAMM.

MoO3KHO yTBEpPIKAATE, YTO MPOECKTUPOBAHNE WHCTPYMEHTATLHOM OUOIHOTEKH CIIOK-
Hee, YeM MTPOEKTUPOBAHUE TIPHJIOKEHUS, TOCKOIBKY OGUOIMOTEKH IOJKHBI UCTIONbh30-
BaThCs BO MHOTHX MPUJIOKEHUSX, MHade oHK OecrosesHbl. K Tomy ske aBTop 6u6Imo-
TEKW He 3HaeT 3apaHee, Kakue crerupuueckre TpeboBaHusT OYAYT TPEAbABIATHCS
KOHKPETHBIMHU TIpUIoKeHusIMI. [ToaTomMy eMy Heo6X0auMo u3beraTh J0ObIX TIPEAITo-
JIOJKEHUH U 3aBUCUMOCTEH, CIIOCOOHBIX OTPAHUYUTh THOKOCTH GUOIMOTEKHU, CIIeI0Ba-
TeJbHO, chepy ee TpuMeHeHUsT 1 3(HEKTUBHOCTb.

Kapkacbi npunosxenni

Kaprac — 570 mabop B3anMOIEHCTBYIONNX KIACCOB, COCTABIISIONINX TIOBTOPHO WC-
MOJIB3YEMBIN TU3AIH /IJIT KOHKpeTHOTO Kiacca mporpamm [Deu89, JF88]. Hampuwmep,
MOJKHO CO3/IaTh KapKac st Pa3paboTKu rpaduueckux PeTakTOPOB B Pa3HLIX obiac-
TSX: prcoBaHuy, counnerun Myssikn win CATIP [VL90, Joh92]. /Ipyrum Kapkacom
PEKOMEHIYETCS TTOJIb30BAThCS TIPU CO3/ITAaHIH KOMITUJISITOPOB JIJISI PA3HBIX S3BIKOB TIPO-
TPaMMHUPOBAHNS U 1esIeBBIX MamuH [JMLI2]. Tperuii yrpocTuT mocTpoeHue Ipuiioske-
Hull aya puaancoBoro MonesupoBarns [ BE93]. Kapkac MOKHO TOACTPOUTD TIO/ KOH-
KPETHOE TPUJIOKEHUE TYyTEM TOPOXKIACHWS CHEIUATU3NPOBAHHBIX TOJKJIACCOB OT
BXOJAIIMX B HEr0o abCTPaKTHBIX KJIACCOB.

Kapkac quxTyer ompeneneHnyio apxuTekTypy npunoxenns. OH ompemeser 06-
IIY10 CTPYKTYPY, €€ pas/ieieHIe Ha KITacChl 1 00bEKThI, OCHOBHbIEC (DYHKI[UH TEX U JAPY-
TUX, METO/IBI B3aMMOICHCTBHS OOBEKTOB U KJIACCOB M MOTOKU yIpaBJieHus. JlaHHbIe
MapaMeTpbl TPOEKTUPOBAHUS 3aAI0TCS KapKACOM, a MPUKJIAHbIE TTPOEKTUPOBITUKHI
um pa3paboOTYNKN MOTYT CKOHIIEHTPHPOBATHCS Ha CrelnduKe TPUIoKeHus. B kap-
Kace aKKyMYJIHPOBaHbI TIPOEKTHBIE PellieHus1, 00IIie Uit JaHHO TpeaMeTHON obac-
TH. AKIIEHT B KapKace JIeJIaeTcs Ha MOBTOPHOM HMCIIOJIB30BAHNY JIM3AIHA, a He KOJIa, XOTS
0OBIYHO OH BKJIIOYAECT M KOHKPETHbIE TIOIKJIACCHI, KOTOPbIE MOKHO TIPUMEHSITh HEIO-
CPE/ICTBEHHO.

[ToBTOpHOE HCIONb30BAHUE HA JAHHOM YPOBHE MEHSIET HAINPaBJIEHUE CBs3eil
MESKLY TPUJIOKEHUEM W TIPOTPAMMHBIM 00€CIieYeHNEM, JIeKAIIUM B €r0 OCHOBE, Ha
MPOTUBOIOJIOKHOE. TIpU HCIOMB30BAaHUN WHCTPYMEHTaAbHOU OubamoTexn (uiu,
€cJIi XOTUTE, OOBITHON OUOIUOTEKU TTOAMPOTPAMM ) BbI MUIIETE TEJO TPUIOKEHUS
U BBI3BIBAETE M3 HETO KOJ, KOTOPBIN IIAHUPYETE UCIOJIb30BaTh MOBTOPHO. [Ipu pa-
6oTe ¢ KapKacoM Bbl, HA0OOPOT, TOBTOPHO UCITOJIb3YETE TEJIO U MUIIETE KO/, KOTOPbIil
OHO BBI3bIBaeT. BaM mpuxoanTCcst KOAUPOBATH OMEPAIUH C TIPEIOTIPEIETIEHHBIMU UMe-
HAMU U [TapaMeTPaMU BBI30Ba, HO 3aTO YUCJIO MPUHUMAEMBIX BAMU MTPOEKTHBIX Pellie-
HUI COKpaImaeTcs.

B pesynbraTe npuioskenue cosuaercst Gpictpee. bosee Toro, Bee PUIOKEHUS NMe-
10T CXOXKYIO CTPYKTYpY. VX Ipoiie conmpoBOKIaTh, U TIOIb30BATEISIM OHU MTPEACTABIISI-
iorcst Gosee 3HakoMbiMu. C IPyTOit CTOPOHDI, BB B KaKOI-TO Mepe JKepTByeTe cBOOO-
JIOI TBOPYECTBA, TIOCKOJIBKY MHOTHE TIPOEKTHBIE PEIIEHs YIKe TPUHSTHI 3a Bac.
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Ecii mpoekTupoBaTh IPUIOKEHI HEJIErKO, MHCTPYMEHTaIbHbie OUOIMOTEKH —
ellle CJOKHee, TO TIPOEKTUPOBAHNE KAaPKACOB — 3ajiaua camast TpyaHas. [IpoekTupos-
UK KapKaca pacCYMTBIBAET, YTO eMHAsd apXUTEeKTypa Oy/IeT IPUrogHa A1 BCeX IpU-
JIOKEHMIT B JaHHOH mpeaMeTHOl obsactu. Jlio6oe HezaBUCHMOe U3MeHeHue Au3aiiHa
KapKaca IIPUBEJIET K yTpaTe ero MPeuMyIIeCTB, ITOCKOJIbKY OCHOBHOI «BKJIa/l» KapKaca
B IIPUJIOJKEHNE — 9TO OlpejesieMast UM apXuTeKTypa. [loaToMy Kapkac moyKeH ObiTh
MaKCUMaJIbHO TMOKUM U PACIIUPSIEMbIM.

ITocKOJIbKY IIPUJIOKEHNS TaK CHJIBHO 3aBUCST OT KapKaca, OHU 0COOEHHO 4yBCTBH-
TeJIbHBI K MI3MEHEeHUsIM ero nntepdeiicon. [1o Mepe ycmoxHenns KapKaca MpUI0KEHIs
JIOJZKHBI 9BOJIIOIIMOHMPOBATH BMECTe ¢ HUM. B pesysibTare cyIiecTBEHHO BO3pacTaer
3HaueHue cJ1aboil CBI3aHHOCTH, B IIPOTHMBHOM CJIydae Majeiillee M3MeHEHHe KapKaca
TIPUBEIET K TI€JI0N BOJTHE MOIU(UKATIUI.

PaccMoTpenHble Bbliie IPo6IeMbl IPOEKTHPOBAHUS aKTyaJIbHbl IMEHHO IS Kap-
kacoB. Kapkac, B KOTOpOM OHM pellieHbl IIyTeM IPUMEHEHHUs TATTEPHOB, MOXKET JIydIile
o6ecreynTh BHICOKHI YPOBEHD IIPOEKTUPOBAHUSA U IIOBTOPHOIO MCIIOAb30BAHMSI KO,
4yeM TOT, IJle NaTTEPHbI He IPUMEeHsINCh. B 0TpaboTaHHbIX KapKacax 0ObIYHO MOKHO
0OHAPYKUTh HECKOJIBKO PA3HBIX MATTEPHOB IIPOEKTUPOBAHUA. IlaTTepHbl IOMOraoT
aJAITUPOBATh APXUTEKTYPY KapKaca KO MHOTHM IIPUJIOKEHUIM 0e3 TIOBTOPHOTO IPO-
E€KTUPOBAHUSI.

JlonosiHuTeIbHOE TPEUMYTIIECTBO TIOSIBJISIETCST [IOTOMY, YTO BMECTE ¢ KAPKACOM JI0-
KYMEHTUPYIOTCS T€ TIaTTePHBI, KOTOPble B HeM ucToJib3oBaubl [BJ94]. Tor, kTo 3Haer
HaTTepHBI, cII0coOeH ObIcTpee pasodpaThes B TOHKOCTAX Kapkaca. Ho gaxke He pabora-
IOLIKE C IIATTEPHAMHU YBUIAT UX IPEUMYIIECTBA, IOCKOJIbKY IIaTTEPHBI IOMOTAOT Y100~
HO CTPYKTYPUPOBATh JOKYMEHTAIMIO 10 Kapkacy. [loBbIlieHne KauecTBa JOKyMEHTH-
POBaHUS BayKHO I BCEX THUIIOB IIPOrPAMMHOIO 0OecredeHus:, HO /I KapKacoB 9TOT
acIeKT BaskeH BBoiiHe. [l ocBoeHUs paboThl ¢ KapKacaMy HaJA0 MOTPATUTh HEMAJIO
YCUJIWI, U TOJIBKO TIOCJI€ 3TOTO OHU HAUYHYT MPUHOCUTD PEATbHYIO M0oJib3y. [laTTepHn
MOTYT CYIIECTBEHHO YIIPOCTUTD 3a/[a4uy, sIBHO BBIJIEJIUB KJIOUEBbIE AJIEMEHTHI U3aiiHa
Kapkaca.

[TockoJIbKY MesKIy HMaTTepHAMK U KapKacaMK MHOTO ODILEro, 4acTO BO3HIKAET BO-
IPOC, B YeM K€ PasJIuuus MEKAY HUMK ¥ eCTbh JIM OHU BooOuie. Tak BOT, CylIeCTBYeT
TPU OCHOBHBIX PA3IUUUSI:

Q nammephvl nPoeKmuposanus 6oiee abCcmpaxmmvl, 4em Kapkacvl. B xom MoryT
ObITH BKJIIOYEHBI 1[€JIbI€ KAPKACDI, HO TOJbKO K3eMNASApbl TaTTepHoB. Kapkach
MOJKHO TIMCATh HA PA3HBIX SI3bIKAX MPOrPAMMUPOBAHUS M HE TOJIBKO U3y4aTh, HO
U HEIIOCPEACTBEHHO UCIIOJNHATh U IIOBTOPHO UCIIOJAb30BaTh. B IIPOTHBOIIONIOK-
HOCTb 9TOMY IATTEPHbI MPOEKTUPOBAHISI, OIMCAHHBIE B JaHHOW KHUTE, HEOOXO-
JIMMO PeajiM30BbIBATh BCAKMIA pas, KOra B HUX BOZHUKAET HeoOXoauMocTh. Ilar-
TepHbI OOBACHAIOT HAMEPEHUS IIPOEKTUPOBIIUKA, KOMIIPOMKUCCHI U TIOCJIECTBUS
BBIOPAaHHOIO AM3aiiHa;

0 KaK apXumexmypvle S1eMeHntvl, NAMMeEPHbL NPOCKMUPOBANHIUSL MEbYUE, YeM Kap-
xacol. TUIIMYHBIA KapKac COLEePKUT HECKOAbKO marrepHoB. O6paTHOE yTBEPK-
JIeH1Ie HEBEPHO;



Kak BbIOMpaTb NaTrepH NpoeKTUPOBaHUS | | | a3

Q nammepHovl NPOEKMUPOBAHUS MEHEE CNeUUANUIUPOBANbL, uem Kapkacvl. Kapkac
BCET/Ia CO3/IAeTCsl LISl KOHKPETHOW TpeAMeTHON obmacti. B mpuHmume kapkac
rpau9ecKoro peakTopa MOKHO MCIOIb30BATh I MOJACTUPOBaHUsT PABOTHI
(habpuKK, HO ero HUKOT/IA HE CITyTaelllb ¢ KapKacoM, MPeHa3HAYEHHBIM CIICI[H-
aJbHO I MoJiesiupoBanus. HanpoTus, BK/IOYEHHbIE B HAlll KATAJIOT HATTEPHbL
PaspelaeTcs UCIob30BaTh B MPHJIOKEHUSX MOUYTH JII060T0 Bra. XOTsI, 6e3yCI0B-
HO, CYIIECTBYIOT 1 6oJiee CIEIUATU3UPOBaHHbIC MATTEPHBI (CKasKEM, MaTTEPHBI
JUISL paclpe/ieIeHHbIX CUCTeM WM IapaJljIeJIbHOrO 1IPOrpaMMUPOBAHUL), HO
Jlake OHU He UKTYIOT BBIOODP apXUTEKTYPhI B TOM JKe Mepe, 4TO W KapKaChI.

3HaveHre KapKacoB Bozpactaer. VIMEHHO ¢ X MOMOTIBIO 00HEKTHO-OPUEHTHPO-
BaHHbBIE CUCTEMbI MOJKHO MCITOJIb30BAaTh IMOBTOPHO B MaKCUMaJIbHOU CTEIIeHU. prH-
Hble 00BEKTHO-OPHEHTUPOBAHHDIE TIPUIOKEHNST COCTABIISIIOTCS M3 CTOEB B3aNMOJIET-
CTBYIOIIUX JIPYT C IPYTOM KapKacoB. J{M3aiiH 1 KO/l TPUJIOKEHNST B 3HAYUTEIHHON Mepe
OTIPEZIETISTIOTCS TEMH KapKacaMHy, KOTOPBIe MPUMEHSIINCD PN €TO CO3/IaHH.

1.7. Kak BblOMpaTb NaTTepH NpoeKTUpOBaHUS

Eciin B pacniopskeHre TpOeKTUPOBIIMKA TIPEIOCTaBIeH Katasior 13 6osee ueM 20 mat-
TEPHOB, TPYAHO PelaTh, KAKOW MaTTEPH JIydllle BCETO MOAXO/UT JIJIsT PelleHnsT KOH-
KPETHOU 3aaun TpoeKTrpoBaHus. Hirke TpecTaBIeHbl PasHbie MOAXOABI K BHIOOPY
MTO/IXOJISATIETO TTaTTepHA:

0 nodymaiime, Kax nammepiot pewaiom npobiemvt npoexmuposanus. B pasnerne 1.6
00CYRIAETCST TO, KAK C TTOMOIIBIO TATTEPHOB MOXKHO HAWTH MOAXO/AIINE 00bEK-
TbI, OTIPEIEJIUTD HYKHYIO CTEIIeHb UX JieTalu3alny, cuenduiinpoBarb ux UH-
Tepdeiichl. 31ech e TOBOPUTCS U O HEKOTOPBIX MHBIX TTO/IX0/IaX K PENIEHUIO 3a-
Jlad ¢ TIOMOII[BIO TTATTEPHOB;

Q npoaucmaiime pasdeivt Kamaiozd, ONUCHIBAOWUe HaA3HAYeHUe nammepros. B pas-
neste 1.4 iepeynciienbl Ha3HAYEHUS BCEX ITPeJICTABJIEHHBIX MaTTepHOB. O3HAKOMbB-
TECh C eJIBI0 KayK/IOTO TIaTTepHa, Korjia 6yiere HCKaTh TOT, YTO B HAMOOJIbITIEl cTe-
MEeHU OTHOCUTCS K Bareil npobieme. UToOBI Cy3UTh MOUCK, BOCIOIbB3YHTECH
cxemoit B Tabunne 1.1;

Q usyuume e3aumocsssu nammepros. Ha puc. 1.1 rpaduuecku n3o0pakeHbl cOOT-
HOIIEHUST MEKIY Pa3JIMYHBIMU NaTTepHAMM MpoeKkThpoBanus. Jlannag undop-
Malis MOMOKET BaM HAWTH HYKHBIH TaTTEePH WJIN TPYIIIbI TATTEPHOB;

Q NPOaHAIUSUPYTIME NAMMEPHBL CO CXOOHLIMU yeasmu. Katamor cocTouT us Tpex
qacTell: MOPOKAAONINE TATTEPHBI, CTPYKTYPHBIE TTATTEPHBI U MATTEPHBI TTOBEE-
Hug. Kaxkzias yacTb HaYMHAETCS CO BCTYIUTEIbHBIX 3aMEUaHUi O MaTTepHaXx co-
OTBETCTBYIONIETO BU/IA U 3aKAHUMBAECTCS PA3JIEIIOM, TJI€ OHU CPABHUBAIOTCS JPYT
¢ Apyrom;

Q pasbepumecy 6 NPULUHAX, BbI3LIBATOWUX NepenpoeKmuposanie. B3rasHure Ha me-
pedeHb TPUYWH, IPUBEIEHHDBIN BBIITE. BBITh MOXKET, B HEM YIIOMSHYTA Ballia Ipo-
6ema? 3ateM 06paTUTECh K U3YYEHUIO TTATTEPHOB, TOMOTAIOIINX YCTPAHUTD ITY
[IPUYUHY;
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Q nocmompume, wmo 6 sauem ousaiine AoaNcHo Obimp usmensiowumcst. Takoit moaxos
MPOTHUBOIOJIOKEH UCCIICIOBAHUIO IPUUITH, BBI3BABIINX HEOOXOAMMOCTD MTEPEIpO-
eKTHpOBaHus1. BMecTo aToro mojtymaiite, 4To MOTJIO Gbl 3acmagumy USMEHUTD [TH-
3aifH, a TAKKE O TOM, YTO ObI BbI XOTEJIU U3MEHSTH O€3 TePerpPOeKTUPOBAHUSL.
AKIIEHT 371€Ch JIeTTaeTcs Ha UHKANCYIAUUU CYUWHOCMEl, NO0BEPIHCEHHLIX UIMEHe-
HUSM, & 9TO TIPEJIMET MHOTHX 1aTTepHoB. B Tabiuiie 1.2 nepednciennl Te aciekx-
TBHI IN3aiTHA, KOTOPBIE pa3Hble MaTTEPHBI TO3BOJISTIOT BaphbUPOBATh HE3ABUCHUMO,
YCTPaHsst TEM CaMbIM HEOOXOANMOCTD B MEPEIPOCKTHPOBAHIH.

1.8. Kak nonb3oBaTbc naTTepHOM NPOEKTUPOBaHUS

Kak 1moJib30BaThCs MATTEPHOM HPOEKTUPOBAHUS, KOTOPBII BbI BHIOPAJIN JIJISI U3Y-

YyeHudg n pa6OTbI? Bor TiepedeHb Mraros, KOTOPbIE ITOMOTYT BaM 3(1)(1)CKTI/IBHO Ipume-
HUTDH IaTTEpH:

1

. [Ipouumaiime onucanue nammepna, umobvL NOAYUUMb 0 HeM obwee npedcmasie-
nue. Ocoboe BHUMaHIE obpaTuTe Ha pasjesbl «IIpuMeHUMOCTb> 1 «PesysbTa-
ThI» — yOEANTEC, YTO BRIOPAHHBIN BAMU TIATTEPH JEHCTBUTEIBHO MOAXOAUT JIJIsT
peleHns Balmx 3a/1a4.

. Beprumeco nasad u usyuume pasdenvt «Cmpyxmypas, «Yuacmuuxus u «Omnowe-
Hust». YOeIuTech, 4To TIOHUMAETe YIIOMUHAEMBIE B MATTEPHE KJIACCHI U OOBEKTHI
U TO, KaK OHU B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

. Hocmompume na pasden «Ilpumep xodas, 20e npuseden KoHKpemuvlii npumep uc-
nonv3osanus nammepna 6 npozpamme. VIsydenune Koja IOMOKET ITOHSITh, KaK HY K-
HO PeaJM30BbIBATD I1aTTEPH.

. Butbepume ons yuacmuuxos nammepna nooxoosuue umena. VimeHna yuacTHUKOB
narrepHa 0ObIYHO CJMIIKOM a0CTPAKTHBI, 4TOOBI YIIOTPEOISTh X HEMTOCPEICTBEH-
HO B Kozie. TeM He MeHee ObIBAaeT MOJIE3HO BKJIIOUUTD MUMsI YYACTHUKA KAaK HMsI
B TIporpaMme. ITO MOMOTAET C/eJaTh MaTTepH OoJiee OUEBUIHBIM TIPU peajin3a-
nuu. Harpumep, eciiu Bbl 110J1b3yeTech ATTEPHOM CTPATErns B aJropuTMe pas-
MeMIEeHMsI TEKCTa, TO KJACChl MOIJIM Obl HA3bIBaThcs SimplelayoutStrategy
umm TeXLayoutStrategy.

. Onpedenume xaaccol. O6bsiBUTE UX UHTEPDEHCDI, YCTAHOBUTE OTHOIICHUS HAcJIe-
JIOBaHVISI U OTTPE/IEJIUTE TIePEMEHHbIE HK3eMILISIPa, KOTOPBIMU OY/IYT TIPEICTABICHBI
JIaHHbIe OOBEKTBI U CCBUTKU Ha JPyTHe 0OBEKTHL. BBIABUTE MMEIOIINECS B BallleM
TIPUJIOKEHUHU KJIACCHI, HA KOTOPBIE TTATTEPH OKa3bIBAET BJAUSHUE, U COOTBETCTBYIO-
UM 00pasoM MOAUMUITUPYITE HX.

. Onpedenume umena onepauuil, 6CMpewaIouuxcs 6 nammepie. 31€Ch, Kak W B TIpe-
JBIIYIIEM CJTydae, UMeHa OOBIYHO 3aBUCAT OT MPUJIOKEHUSA. PyKOBOACTBYHTECH
TeMU QYHKIUAMU U B3aUMOJEHCTBUAMU, KOTOPbIE aCCOLMMPOBAHDI € KaXK/0M
omneparmeit. Kpome Toro, 6ybTe TocIe10BaTeIbHBI TIPH BhIG0Ope nMer. Harpumep,
st 0603HaveHust (habPUUHOTO METOa MOKHO OBLITO ObI BCIOLY MCIOJIB30BATH
npedukc Create-.

. Peanusyiime onepauyuu, xomopoie 6binoans1om 00A3aHHOCIU U OMEEUAiom 3a om-
Howenust, onpedenennvie ¢ nammepte. COBETBI O TOM, KaK 9TO JIYYIIe C/IeJaTh, BbI
Haiiziete B pasjene «Peanuzammst». [lomoxer u «IIpumep komas.
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Bce Bbllleckasannoe — oObIYHbIE PEKOMEHIAIINN. Co BpeEMEHEM Bbl Bpra6OTaeTe
cOOCTBEHHBII IIOJIXO/] K pa60Te C IIaTTEpHaAMU ITPOEKTUPOBaHN.

Tabnvua 1.2. IameHsieMbie natTepHamm 371eMEHTbI An3aliHa

HasHauyeHue MatTepH AcnekTbl, KOTOPble MOXXHO
npoeKkTupoBaHua U3MEHATb
Mopoxpatowme  AbcTpakTHas dabpurka CewmelicTBa nopoxaaembix 06bEKTOB
naTTepHbl OpanHouka EnnHCTBEHHBIN 9K3emMnngap knacca
MpoTotmn Knacc, n3 KoToporo MHcTaHuMpyeTcst 06beKT
Ctpoutens Crnoco6 co3gaHns cocTaBHOro obbekTa
dabpuyHbIi MeTOL, MHcTaHumpyembili nogknacc obbekTa
CTpPYKTYpHbIE ApanTtep NHTepdeic kK 06bekTy
naTTepHbl Jexopartop 06s3aHHOCTM 06bekTa 6e3 NOPOXAEHUS Noaknacca
3amecTuTenb Cnoco6 gocTtyna kK 06bekTy, ero MecTonosioxXeHne
KoMnoHoBLMK CTpykTypa 1 coctaB o6bekTa
MocTt Peanusauuns o6bekTa
MpucnocobneHeL, HaknagHble pacxonbl Ha XxpaHeHe 00bekToB
dacap, UHTepdeiic k noacucteme
MaTTepHbl MHTepnpeTtaTop pammatuvka n nHTepnpeTaumsa a3bika
noBepeHus WTtepatop Cnocob o06xofa aneMeHToB arperarta
Komanpa Bpemsa 1 cnocob BbINMOMHEHUS 3anpoca
HabniopaTtens MHoXeCcTBO 06BHEKTOB, 3aBUCSLLMX OT APYroro
o6bekTa; cnocob, KOTOPbIM 3aBUCUMbIE 0OBLEKTHI
noanepXunBatoT cebst B akTyaslbHOM COCTOSIHUMN
MocetuTens Onepaumu, KOTOpble MOXHO MPUMEHUTb K 0OBEKTY
1M o6beKTaMm, He MeHsst knacca
MocpeaHuk O6beKTbl, B3aMMOOeNCTBYOLME MexXay coOOoM,
1 cnocob 1x koonepawmi
CocTosiHne CocTtosiHne obbekTa
Crpaterus Anroputm
XpaHutenb 3akpbiTas nHGopMaLMsl, XPaHALLASACS BHE 00bekTa,

1 BPEMS ee CoXpaHeHUs

Llernouka o6sa3aHHOCTE  OOGBLEKT, BbINMOHAOLLMIA 3anNpoCc

LLIa6noHHbI MeToq, LWarn anroputma

Hukakoe obcyskienre TOro, Kak MoJb30BaThCs TMATTEPHAMU TIPOEKTUPOBAHUS,
HeJIb3$51 CUUTATD [TOJIHBIM, €CJIM He CKa3aTbh O TOM, KaK He Hajlo UX lpumMenaTsb. Hepenko
3a THOKOCTH ¥ TIPOCTOTY U3MEHEHUsT, KOTOPbIE JA0T MATTEPHbI, TPUXOAUTCS TIIATHTh
YCJIOKHEHUEeM Jn3aiiHa U yXy/llleHreM 1pousBouTesnbHocTu. IlaTTepn npoektuposa-
HUsI CTOUT TIPUMEHSTH, TOJBKO KOT/Ia IOTIOJHUTETbHAS THOKOCTD eHCTBUTEIBHO He-
obxonuma. JI7st OTEeHKN TOCTOMHCTB U HEOCTATKOB TATTEPHA GOJIBITYIO TTOMOIITH MO-
I'yT OKa3aTb pas/ieibl Katajora «PesyibraTbly.



Fnasa 2. MNpoexTupoBanune
pefaKTopa LOKYMEHTOB

B nannoii r1aBe paccMaTpuBaeTcsl IpUMEHEHNe MIATTEPHOB HA IIPUMepe POeKTHPOBa-
HUSI BU3YaJIbHOTO PeIaKTOpa NOKyMeHTOB Lexi!, OCTPOEHHOTO 110 IIPUHIIUAITY «4TO BH-
qutiib, To 1 noayvaentb> (WYSIWYG). Mbt yBuanM, Kak ¢ TOMOTIBIO MATTEPHOB MOKHO
perars mpobaeMbl TIPOEKTUPOBAHUS, XapaKTepHbie /st Lexi 1 aHAJOTHYHBIX TIPIJIO-
JKEHUH. 3/1eCh OMKMCHIBAETCS OIBIT PABOTHI C BOCEMBIO TTATTEPHAMMU.

Ha puc. 2.1 uzoGpasken nosibsoBaTenbekuii narepdeiic pexaxropa Lexi. WYSIWYG-
npeJcTaBJeHNe JOKYMEHTa 3aHUMaeT GOJIBIIYIO TIPAMOYTOJAbHYI0 06JIaCTh B IIEHTPE.
B moxymenTe MOTYT IIPOM3BOJIBHO COYETATHCS TEKCT U rpaduka, 0ThopMaTUPOBAHHBIE
pasHbiMU criocobaMu. BOKpyT JOKyMeHTa — MPUBBIYHbIE BBITAJAIONIE MEHIO U TI0JIO-
CBI IPOKPYTKH, & TAKKe 3HAYKU C HOMePaMU s Tlepexo/ia Ha HYKHYIO CTPAHUILY /10-
KyMEeHTa.

2.1. 3apauu NnpoekTUpPOBaHUS
PaccmoTpum cemb 3as1a4, XapaKTepHBIX 71 Au3aiina Lexi:

Q cmpyxkmypa dokymernma. BeiGOp BHYTPEHHETrO TPEICTaBIEHUS TOKYMEHTa OTpa-
JKaeTcsl PAaKTUIEeCKH Ha BCeX acreKTax ausaiina. /s pepaktupoBanus, (popma-
TUPOBaHMsl, OTOOPAKEHNsT 1 aHAJIM3a TEKCTa He0OXOAUMO YMeTh OOXOJNUTh 3TO
npeacrasienne. Crocod opraHusanuyu KHGOPMAIMKU UTPAET PEIIAILYI0 POJIb
IIPY TaJIbHEHTIIEM TTPOEKTUPOBAHUN;

Q gopmamuposanue. Kak B Lexi opraHnsoBaHbl TEKCT U rpaduka B BUIE CTPOK
u kosoHok? Kakue oObeKThl OTBEYAIOT 32 peaM3alliio cTpaTeruii (hopMaTHpo-
BaHus? B3anMojeiicTBUe JAHHBIX CTPATETU ¢ BHYTPEHHUM TPE/CTaBICHUEM
JIOKYMEHTa;

Q cozdanue npusiexameiviozo unmepgerica noavsosameis. B cocras nosbsobareib-
ckoro mHTepdeiica Lexi BXOAIT MOJ0CH! TPOKPYTKH, PAMKU M OTTeHEHHbIE BBITIA/A-
folye MeHio. BriosiHe BepOsITHO, YTO KOJIMYECTBO U COCTAB JIEMEHTOB UHTEp(eiica
OyIyT UBMEHSATHCS 110 MEPE ero PasBUTHs. 1109TOMY BajkHO UMETh BO3BMOKHOCTb
JIETKO JI00ABJISATH M YAAIATH 3JIeMEHThI O(OPMIIECHNSI, HE 3aTparuBast PIJIOKEHHE,

Q noddepicka cmandapmos euewnezo oouxa npozpammol. Lexi gonxen 6e3 cepbes-
HOI MOAU(UKAIIMN aJalITHPOBAThCS K CTaHAapTaM BHEIIHEro 00JIMKa IIPOrpaMM,
HarpuMep, TakuM Kak Motif wau Presentation Manager (PM);

! JTuzaiin Lexi ocroBan Ha nporpamme Doc — TeKCToBOro pefrakropa, paspadorantoro Kanbaepom [CLI2].
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File Edit

_Style Symbol

Align left
Center
Align right
Ldustify

the itemal reprodentation of the Tex1Wicwr. The dew
operation {which s not shown) simply calls dnw oo the
TEBox.

The code that builds » TertVWiew i simdlaz to the
original dowr code, excpt that dratesd of calling
fucktioes W dmw the chomoten, we build ebjos
that will dmwr therraelves whindwr necmsary. Usiog
abjecis solves the nedoswr problen bacnss ondy thost
objects that lie within the dsmaged negion will get
dnwr cally. The profreniods does not havwe o write the
code that decides what objects to redmwr=that code &
fin et woalkit (in this exangld, o the imglemenianion
of the Box desw opemation). Indeed, the glyph-based
enplomerctation of TextWiow 1 cwen simgler than the
origical code becme e progranos reod ondy declane
whar objects he wants=he does not need to ypecify how
that objents should Stersn.

2.7 Multiple fonts
Because wee budly TertView with glypha, we o agily
xtend it to 3dd functiocality ot omighe otheradine be
difficullt o dmplement. For exanple, Figune 4 stows
» wcxen dunp of 3 version of TextView that
EUC - enceded Jupaniese texe. Adding this fexture &0 3
et wiew guch s the A thena Text Widget weould seguire
a complete pewrite. Here wre only add teo lines of code.
Frguee Sshows the change

Charscter §lyphs take an optional second conatructor
parstoter that specifes b fonit 1o use when dowing .
For ASCIT=encoded text we create Charactens that use
ahat & -biv ASCIL-encaded ™31d4™ foa; for JIS- oncoded

Gnu e

texct (kanfii and bana characters) we create Chazectd
it use the 16-bit J15 - encoded “k14™ foot.

2.7 Mixing text and graphics

We cn put any glyph eakde o compesite ghyph; th
it 18

I'i;mr? shows the
odle that basil ds et view

A Suencil B 5 flyph that &iplyys 3 bitmep , 3 HR
dryws 3 horizontal line, and VGlue mepresents wertid
blank space. The conitructor parameters for Eule af

while ({c = gete(file}) != EOF) {
if {o == "’} {
line & new LEBoR{);
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Q n00depircka oKOHHLIX cucmem. B OKOHHBIX CHCTEMaX CTaHIAPThl BHENTHETO 06JIH-
Ka 006bruHO passmyaiorcs. [To BoamMoxkHoCTH u3aiin Lexi 1omkeH GbITh He3aBH-
CHUMBIM OT OKOHHOH CHUCTEMBI;

Q onepayuu noavzosamens. IlonbzoBatenn ynpapisior paboroit Lexi ¢ ToMOIIbIo
2JIEMEHTOB MHTepdeiica, B TOM YHc/e KHOIIOK U BhINafaomux Mero. OyHkiumy,
KOTOPBIE BBI3BIBAIOTCS U3 MHTEPeiica, pasbpocansl 110 Beell mporpamme. Paspa-
6oTath eIMHOOOPA3HBIN MEXAHU3M JIJIST JIOCTYIIA K TAKUM «PACCESTHHBIM> (DyHK-
UM U 71 OTMEHBI y2Ke BBIIIOJIHEHHBIX Ollepalliil J0BOJbHO TPYAHO;

Q nposepka npasonucanus u paccmanoska neperocos. llopnepskka B Lexi Takux
AHAJIMTUYECKUX Ollepalliii, KaKk IPOBEPKa IIPABOIIMCAHUS U OLIPe/IesIeHuEe MECT
neperoca. Kak MMHUMM3UPOBATh YMCJIO KJIACCOB, KOTOPbIE IIPUAETCS MOAUdU-
[MPOBATh MPU 106ABICHUN HOBOW aHATUTUYECKON OTeparun?

Huke 06cysRIa10TCS yKazaHHBIE TPOOJIEMBI TPOEKTUPOBaHUSL. [IJIsT KasKI01 U3 HUX
OIpeJie/IeHbl HEKOTOPBIE TIeJIM U OTPaHIMUYEHUsT Ha CIIOCOOBI X MOCTHKeHUs . TIpesxie
YeM IpeajiaraTb pemnieHmne, Mbl HOIIpO6HO OCTAaHOBUMCA Ha HEJAX N OTPAHUYCHUAX. Ha
ImpuMepe HpO6JIeMbI " ee penieHud JEMOHCTPUPYETCA IMMPUMEHEHNE OHOTO WJIN He-
CKOJIBKHX MaTTePHOB HpoekTrpoBanust. OOCysKaeHre KakI0i Mpo0IeMbl 3aBepIlaeT-
Cs KpaTKOW XapaKTePUCTUKON TaTTEpHA.

2.2. CTpyKTypa AOKYMeHTa

Jlokymenm — 3T0 BCETO JIMIIb OPraHM30BaHHOE HEKOTOPBIM CII0COO0M MHOKECTBO
6a30BbIX TpahUIECKUX DJIEMEHTOB: CUMBOJIOB, INHUH, MHOTOYTOJIBHIKOB U JIPYTHX T€0-
Merpuueckux Guryp. Bee orm HecyT B cebe mOHY0 WHGOPMAIIUIO O COJEP/KaHUHU JI0-
KymeHTa. VI Bce jKe aBTOP 4acTo MpeACTaBsieT cebe 9TH 2JIeMEHThI He B IpaduiuecKoM
BU/IE, & B TePMUHAX (PUBUUECKON CTPYKTYPBI IOKYMEHTA — CTPOK, KOJIOHOK, PUCYHKOB,
TaOUI] ¥ APYTUX MOACTPYKTYP.! DTH MOACTPYKTYPHI, B CBOIO OYEPE/lb, COCTABJICHBI 13
60J1e€ MEJKUX U T.JI.

[Tonb3oBaTenbekuii maTepdeiic Lexi mo/KeH TMO3BOJISTH MMOJb30BATESIM HEIO-
CPEZICTBEHHO MaHUITYJIMPOBATh TAaKUMU TOJCTPYKTypamu. Hampumep, mosp3oBaTesio
CJle[lyeT JaTh BO3MOKHOCTb OOPAIaThCs ¢ AMarpaMMOil Kak ¢ HeAeJUMOI euHUIeH,
a He Kak ¢ HaOOPOM OTAEIbHBIX TPa(pUUECKUX IIPUMUTHBOB, IPEAOCTABUTL CPEICTBA
CCHLIAThCSI Ha TabJIMILYy KaK Ha ¢IMHOE 11eJI0¢, a He KaK Ha HECTPYKTYPHUPOBAHHOE Xpa-
HUJIATIE TeKCTa U TpapuKu. ITO JesaeT nHTepdeic TPOCThIM U UHTYUTUBHO TTOHSIT-
HbIM. UTOOBI TIpUATh peannsariy Lexi aHaIOTUYHbIE CBOWCTBA, MbI BHIOEPEM TaKoe
BHYTPEHHEe TIPEJICTaBJICHIE, KOTOPOE B TOYHOCTH COOTBETCTBYET (DU3UYECKOHM CTPYK-
Type JOKYMEHTA.

B wactHOCTH, BHYTpEHHEE TTPECTABICHIE TOJIKHO TTOAEPKIBATD:

0 oTcaeKnuBaHue (PUBMIECKOI CTPYKTYPhI JIOKYMEHTa, TO eCTh pasdueHne TeKcra
u rpaUKU Ha CTPOKHU, KOJIOHKHU, TAOJIUIIBI U T.]L.;

! ABTODBI YaCTO PACCMATPUBAIOT IOKYMEHTBI i B TEDMUHAX UX JI0ZUUECKOL CTPYKTYPBL: MPEIOKeHNI, ab3a-
1€B, PA3/IeJIOB, TIOAPA3ETIOB 1 T1aB. YTOObI HE CJAMIIKOM YCIOKHSITD PUMED, MBI He OyIeM SIBHO XPaHUTh
BO BHYTPEHHEM I1pe/ICTaBIeHUN HH(MOPMAIHIO O JIOrnuecKoil crpykrype. Ho To mpoektHoe pelenne, KOTo-
poe Mbl OIHIIEM, BIIOJIHE IIPUTO/IHO /IS TIPEACTABICHIS 1 TaKOH MHMOPMAIVIH.
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0 refepupoBaHie BU3YaJIbHOTO IIPeJACTaBJIEHUA JOKYMEHTA;

] OTO6pa>K€HI/Ie HOSI/IHI/Iﬁ 9KpaHa Ha 9JIEMEHTbI BHYTPEHHETO IIPEACTaBJICHUSI. ITO
TIO3BOJIUT ONPEICJNTD, YTO UMEJI B BU/Y I10JIb30BaTEJ/b, KOI'Zla YKa3aJ Ha YTO-TO
B BU3YyaJIbHOM IIPEACTaBJICHUMN.

[ToMrMO JAaHHBIX TeJIell UMEIOTCS U orpaHndeHus. Bo-mepBoiX, TeKeT U rpaduky
CJIE[IyeT TPAKTOBATh eMHO00pasHo. MTHTepdeiic PUIOKEHNS T0JIKEH MO3BOJISITH CBO-
GOIHO MOMEIaTh TEKCT BHYTPh Tpaduku u HaoGopot. He caeayer cunrars rpapuky
YACTHBIM CJIyYaeM TEKCTa WJIM TEKCT — YAaCTHBIM cJydaeM TpadhuKHU, TTOCKOJIbKY 3TO
B KOHEYHOM HUTOT€ MPUBEJIO OBl K MOSIBICHUIO M30BITOYHBIX MEXaHU3MOB (hOPMATHPO-
BaHUsI 1 MaHUITyIpoBaust. OHOro Habopa MEXaHU3MOB JIOJIKHO XBATHUTD U JIJISI TEKC-
Ta, U JIJIsT rpaduKu.

Bo-BTOpbIX, B HAIIIEN peau3allii He MOKET ObITh PasInInil BO BHYTPEHHEM TIPe/l-
CTaBJIEHUU OT/IEJIBHOTO 3JIEMEHTA ¥ IPYIIIIbI 3JieMeHTOB. [Ipu opuHakoBol pabore Lexi
C TIPOCTHIMU U CJIOKHBIMU 9JIEMEHTAMU MOYKHO OYJIET CO3/IaBaTh IOKYMEHTBI CO CTPYK-
TYpoit Jito6oi cioxkHOocTH, Harnpumep, TecsSThIM 3JIeMEHTOM Ha TlepeceueHnn TSTON
CTPOKHU ¥ BTOPOIi KOJIOHKU MOT ObI OBITh KaK OJIH CUMBOJI, TAK U CJIOKHO YCTPOEHHAsT
JIMarpaMMa cO MHOTUMU BHYTPEHHUMH KoMIloHeHTaMu. Ho, KOJIb CKOPO MBI yBEPEHDI,
YTO TOT JJIEMEHT UMEET BO3MOKHOCTD M300paKaTh ceOs Ha 9KpaHe 1 coo0IaTh CBOU pas-
Mepbl, €r0 BHYTPEHHSIS CJI0KHOCTh HE MMeeT HUKAKOTO OTHONIEHNs K TOMY, Kak 1 B Ka-
KOM MeCTe CTPAHUIIBI OH MOSIBJISIETCSI.

OjiHaKO BTOPOE OrpaHIYEHHE TPOTUBOPEUUT HEOOXOMMMOCTH aHAJIM3UPOBATH TEKCT
Ha TIPEIMET BBISBIICHNUST OphorpauuecKux OIMMOOK U PACCTAHOBKH MIEPEHOCOB. Bo MHO-
TUX CJIYYasdX HaM Ge3pasinyHo, SIBJSETCS JIM JIEMEHT CTPOKU TTPOCTHIM HJTH CJIOKHBIM
obbexrom. Ho nHora BU/| aHAIME3a 3aBUCUT OT aHAIM3UpyeMoro obbekTa. Tax, Bpsi jim
UMeeT CMBICJ TTPOBEPATH opdorpaduio MHOTOYTOJbHUKA WJIH MBITATHCS TEPEHOCUTD
€TO C OJTHOM CTPOKU Ha APYTyio. [Ipy MPOEKTUPOBAHUN BHYTPEHHETO MPEACTABICHUN
HA/I0 YYUTBIBATH 3TH U JAPYTHE TOTEHITMAIBLHO KOH(PIUKTYIONHE OrPAaHTYEHUSL.

PeKprMBHaH KomMno3nynsa

Ha npakTuxe 1714 1npenctaBieHust nepapXxuyeck CTPyKTYpUpOBaHHON MH(bOpMa-
MY YaCTO TIPUMEHSETCS TIPUEM, Ha3bIBaeMbI pexypcusnoli komnosuyueri. OH T103BO-
JISIET CTPOUTDH Bee GoJiee CJIOKHBIE DIEMEHTBI U3 TIPOCThIX. PeKypcuBHAS KOMIO3UIIHS
Maet HaM Crmocob COCTaBUTD IOKYMEHT U3 TPOCTHIX TpacdidecKux smeMenToB. CHavama
Mbl MOXKEM JIMHEHHO PaCIOJIOXKUTh MHOKECTBO CUMBOJIOB U TPaUKU CJIeBa HAIIPABO
1ist (GOPMUPOBAHUST OJIHOM CTPOKU JOKYMEHTa. 3aTeM HECKOJBKO CTPOK MOKHO 00be-
JIMHUTD B KOJIOHKY, HECKOJIBKO KOJIOHOK — B CTPAHUILY U T.J. (CM. puc. 2.2.).

JlaHHy0 (GUBHYECKYIO CTPYKTYPY MOKHO TIPEIACTaBUTh, BBES OTHAEIbHBIN 00bEKT
JUISL KQXK/I0TO CYIECTBEHHOTO djieMeHTa. K TaKOBbIM OTHOCATCS He TOJIBKO BUUMbIE
3JIEMEHTBI BPOJIe CUMBOJIOB U IpadUKU, HO U CTPYKTYPHbIE 9JIEMEHTBI — CTPOKHU U KO-
JIOHKH. B pesysibraTe mosrydaercst CTpyKTypa 00bekTa, n3odpaskeHHas Ha puc. 2.3.

[IpencTaBisist 0GBEKTOM KasKIBIE CUMBOJT U TPaGUIECKUIN SIEMEHT JOKYMEHTA, MBI
obecriednBaeM THOKOCTH Ha CaMBIX HIDKHWUX YPOBHsX nusaiina Lexi. C Touyxy 3peHus
oTobpaskeHst, GoOpMATUPOBAHUST U BKJIAJBIBAHUS APYT B IPYyTa eIMHO0OPA3HO TPAKTY-
I0TCsT TEKCT ¥ Tpacuka. Mbl CMOKeM PacIupuTh Lexi /1t moepskkn HOBBIX HabopoB
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CocTaBHOM 06bEKT

Cumsonel Mpoben M3obpaxeHne (cTpoka)
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CocTaBHOI 06beKT
(konoHka)

Puc. 2.2. PekypcviBHasi KOMIO3uLmsi TeKCTa v rpapuku

CocTaBHOIn 06beKT
(konoHka)

CocTaBHOI 06bEKT
(cTpoka)

CocTaBHOI 06beKT
(cTpoka)

Puc. 2.3. CtpykTypa o6beKkTa AJ1s1 PEKYPCUBHOM KOMIMO3ULIMV TEKCTA U rpaduku

CHIMBOJIOB, HE 3aTparuBast HUKakuX Apyrux Gyukiwmii. O6bekTHast cTpyKTypa Lexi Tou-
HO OTpakaeT (hU3UIECKYIO CTPYKTYPY MOKYMEHTA.

¥V OIMCaHHOTO MOIX0/IA €CTh JIBA BAKHBIX CJIEACTBU. [lepBOe OUeBUIHO: [T OOBEK-
TOB HY’KHBI COOTBETCTBYIOIINE KJIacCchl. BTopoe, MeHee oueBHIHOE, COCTOUT B TOM, YTO
Y TUX KJACCOB JOJIKHBI GBITh COBMECTUMbIE HHTEP(DEICHI, TOCKOIBKY MBI XOTUM YHU-
duruposats pabdoty ¢ Humu. /st obecrieueHnst COBMECTUMOCTH HHTEP(hECOB B TAKOM
a3bIke, Kak C++, [IPpUMEHIETCS HacJaeL0BaHUe.
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AbcTpakTHbIi Kiaace Glyph (rand) onpeensieTcst st BceX 00beKTOB, KOTOPBIE
MOTYT HPUCYTCTBOBATH B CTPYKTYPe IoKyMeHTa'. ETo nojik/iacesl onpe/essiior Kak npu-
MUTUBHbBIE TPaUUECKIEe 2JIEMEHTHI (CKaXKeM, CHMBOJIBI U U300PasKeHUsT ), TAK 1 CTPYK-
TYPHBIE 3JieMeHTbI (CTPOKH U KosioHKN ). Ha puc. 2.4 nzobpaskena 10CTaTOuHO OOIINp-
Hasl 4acTh uepapxun Kjaacca Glyph, a B tabsuie 2.1 Gosiee TOAPOOHO MpeCTABIEH
6asoBblil uHTEp(dElC 3TOTO KiIacca B HoTaimu C++2,

Tabnuua 2.1. basosbiti nHTepgeric knacca Glyph

006sa3aHHOCTb Onepauun

BHELIHee npeacraBieHne virtual void Draw (Window*)

virtual void Bounds (Recté&)

oBHapyXeHne TOYKM BO3AENCTBUSA virtual bool Intersects(const Pointé&)

CTPYKTYypa virtual wvoid Insert (Glyph*, int)
virtual void Remove (Glyph*)
virtual Glyph* Child(int)

virtual Glyph* Parent()

Y i oB ecTh TpU OCHOBHBIE (hyHKITNN. OHI UMEIOT WHHOOPMAITHIO O CBOUX TIPEJI-
KaxX ¥ TIOTOMKaX, a TAKJKE O TOM, KaK HaprcoBaTh ce0s Ha 9KPaHE U CKOJBKO MECTA OHU
3aHUMAIOT.

[Monkmaces! kmacca G1lyph mepeonpeesiioT onepauio Draw, BBITOJHSIONIYIO TTe-
pepucoBKy cebst B okHe. IIpu BbI3oBe Draw el mepeaeTcest CChlIKa Ha 00beKT Window.
B ksacce Window omnpenesenbl rpadgudeckue ornepay s TPOPUCOBKU B OKHE Ha
9KpaHe TEKCTa U OCHOBHBIX TeoMeTprieckux (uryp. Hanmpumep, B moikiiacce Rectangle
oreparnus Draw MOTJIa OTIPE/IETSIThCS TaK:

void Rectangle::Draw (Window* w) {
w->DrawRect ( x0, y0, xI1, yl);

}

rre  x0, vy0, x1m yl— 9T0 JaHHbIe-YIeHbl KJacca Rectangle, omnpeesisioniye
JIBa TIPOTUBOITOJIOKHBIX yTJIa TIPAMOYTOJIbHUKA, a DrawRect — onepanusa U3 KJjacca
Window, pucyiolas Ha 9KpaHe IIPIMOYTOJIbHUK.

! Buepsbie Tepmun «rmd» B atoM kortekere yrnorpebu o Kambaep [CLI0]. B GosbimuceTBe COBPEMEHHbIX
PENAKTOPOB JIOKYMEHTOB OT/IE/IbHbIE CUMBOJIbI HE TIPEJICTABIISIIOTCST 00BEKTAMU, CKOPEe BCETo, 13 COOOPaKEHUI
addexrrsrocTH. Kasbaep mpoieMoHcTprpoBat PaKTHYeCKYIo HPUTOHOCTD 9TOTO HOJXO/A B CBOEHT /iuccepra-
i [Cal93]. Haru rimdbl 1poitie mpeiyiosKeHHbIX UM, TOCKOJIBbKY MbI /ISl TPOCTOTBI OTPAHUYUIINCH CTPOTH-
vu nepapxusivu. Tyt Kasibiepa MOTYT HCIIOJIB30BATBCSI COBMECTHO JIJIs1 YMEHbIITEH s TOTPEOIIEHUST TIAMSITI
1, cTasio GbITh, 00PA3yIOT HAIIPABJIEHHbIE AIKIITYecKie Tpadbl. JIJist OCTUIKE st TOTO ke ahbeKTa Mbl MOKEM
BOCIIOJIb30BATHCsT MATTEPHOM [IPHCTIOCOGIIEHE, HO OCTABUM 3TO B KAYECTBE YIIPAKHEHUS YHTATEIIO.

2 TIpezicTaBJaeHHbII 31ech UHTEPGEIIC HAMEPEHHO C/IEIaH MUHUMAIBHBIM, YTOObI HE 3arPOMOKIATH OOCYKIE-
HUE TeXHIYeCKuMH fetassivu. [TosHblil mHTepdeiic o/sKen Gbl BKIIOYATh orepanuu st paboTs ¢ rpadu-
YeCcKMMU aTprlyTaMit: BeTaMi, pudTamMmu 1 Ipeo6pasoBaHKUsIMU KOOPAMHAT, a TAKKe oleparm 1uist Gosiee
Pa3BHUTOTrO YIIPABJIEHUS IIOTOMKAMH.
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Glyph |.=

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

[ r l NMOTOMKM
Character Rectangle Row
Draw(Windoww) o— — | Draw(...) Draw(Window w) o— 1+ — — -
Intersects(Point p) © | Intersects(...) Intersects(Pointp) o— 1+ _I |
charc | | Insert(Glyph g, int i) ? | |
| -7 | I |
| | I |
| Polygon | |
N | |
return true, ecnu Touka p Draw(...) |
| Intersects(... Hobaeuts g |
NeXUT B Npeenax crmeona | (...) B HoanLMIo | | |
| L |
Jns Kaxxa0ro U3 noToOMKOB |
w->DrawCharacter(c)E| if c->Intersects(p) return true I
1

Jlns KaXaoro U3 noToOMKOB

¢ y6eanTbCs B MPaBUIbHOCTUN
NMo3nNUMNOHNPOBAHNSA;
c->Draw(w)

Puc. 2.4. YactnyHas nepapxus knacca Glyph

Tmady-poanTeso 9acTo ObIBAET HY/KHO «3HATh», CKOJBKO MECTa Ha 9KPaHe 3aHU-
Maet TJId-110TOMOK, YTOObI PACIIOJIOKNATH €r0 U OCTajibHble TIdbl B CTPOKE Oe3 mepe-
KpbITHH (Kak MmokaszaHo Ha puc. 2.2). Onepaiust Bounds Bo3BpalaeT MpsSIMOYTOJIbHYIO
006J1aCTh, 3aHUMAEMYTO TIIU(HOM, TOUHEE, IPOTUBOIOIOKHBIE YIJIbI HAUMEHBIIIETO MTPSIMO-
yToJIbHUKA, cofiepskaiiero rimd. B moakiaccax kimacca Glyph arta orepaiusi repeoripe-
JieJIeHa B COOTBETCTBHUM C TIPUPOION KOHKPETHOTO 2JIEMEHTA.

Onepam/lﬂ Intersects BO3BpalllaeT IIPU3HaK, IIOKa3bIBAIOIIWH, JIEKUT JIN 3aaH-
Has TOYKa B rpeiesiax randa. Beskuii pas, Korja 1moJib30BaTesib MeJKaeT MBIITBIO T/ie-
TO B JIOKyMeHTe, Lexi BBI3BIBAET 9Ty OTEPAINIO, YTOOBI OMPEIETUTh, KaKOi T win
rimdoBast CTPYKTypa OKasauach 1ol Kypcopom Mbim. Kinace Rectangle nepeornpe-
JIeJIEeT ATY OTEPAIUIO JIJIST BBIYMCJICHUS TTePECCUeHUST TOUKH C TIPIMOYTOJTBHIKOM.

[TockobKy y TndOB MOryT OBITH IIOTOMKH, TO HaM HEOOX0UM e[UHbIIi nHTepdeiic
U151 1o0aBJIeHUs, yIaJeHus 1 06xoj1a oTOMKOB. HarprmMep, OTOMKH Kjiacca Row — 9TO
@b, PACIONOKEHHbIE B JIaHHO cTpoke. Onepaiiugd Insert BeTapiseT raud B mo-
3UIINIO, 3a[AHHYTO TI€JI0YNCTeHHbIM HHAeKcoM.! Otepalius Remove yaasisieT 3a[anHbIN
i, ecyii OH JICHUCTBUTEIBHO SBJISIETCS TOTOMKOM.

! Bo3MOKHO, I€JIOUUCIEHHBII UHIEKC — He JIy4lInil crocod OMucaHust MOTOMKOB Tinda. ITo 3aBUCUT OT
CTPYKTYPbI JIAHHBIX, UCIIOJIb3yeMOll BHYTpU Tinda. Eciii moTOMKU XPaHSITCs B CBSI3aHHOM CITUCKE, TO 60-
Jsiee ahbeKTHBHO ObLIO GBI MepelaBaTh YKa3aTelb Ha SJIeMEHT ciicka. Mbl erie yBuauM GoJiee yiauHoe pe-
rieHue npobJeMbl HHIEKcau B pasaese 2.8, koraa OygemM 06y KIaTh aHAIN3 JOKYMEHTA.
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Omneparus Child Bo3BpaliaeT MoToOMKa ¢ 33JJaHHBIM MHEKCOM (€CJI TAKOBOI CY-
mectByeT). [mudpl Tuna Row, y KOTOPBIX NEHCTBUTEIBHO €CTh MOTOMKH, JOJIKHBI
MOJIB30BAThCST oreparmeil Child, a He o6pammarbest K CTPYKTYPE JaHHBIX TOTOMKA Ha-
npsmyio. B Takom cirydyae rmpu uSMEHEHUU CTPYKTYDbI TAHHBIX, CKAXKEM, C MACCHBA Ha
CBSI3AHHBII CIIMCOK HE MPHUAETCS MOAMMPUITIPOBATH OTepaluy Bpoje Draw, KOTOpble
06XOMISAT BCEX TIOTOMKOB. AHATIOTHYHO OTepalius Parent MPe0CTaBISICT CTAHAPTHBII
nHTepdeiic s focTyna K poauTesio rauda, ecan TakoBoil nmeercs. B Lexi ramdu
XPaHST CCHIIKY HAa CBOErO POMWTEJSI, a Parent NMPOCTO BO3BPAIIAET 3Ty CCHLIKY.

I'IarrepH KOMIOHOBLLUUNK

PekypcuBHas KOMITO3UITUST IPUTOJIHA HE TOJIBKO JIJIST TOKYMEHTOB. MbI MOKeM BOC-
HOJIb30BAThC el I IIPEACTABAEHNUST JTIOObIX MOTEHIIMAIBHO CI0KHBIX HMePapXudec-
KUX CTPYKTYp. IlarTepH KOMIIOHOBIIMK WHKAIICYJUPYET CYIIHOCTh PEKYPCUBHON KOM-
HO3UIUK 00bEKTHO-OPUEHTUPOBaHHbIM criocoboM. Celfuac camoe BpeMst 00paTUThCsI
K pasjey 06 9TOM IaTTepHe U U3yYUTh €ro, UMesl B BUAY TOJbKO YTO PACCMOTPEHHbIIT
CIleHapU.

2.3. dopmatupoBaHune

MbrI permim, Kak npedcmasisms GU3MIECKyo CTPYKTYpyY AoKyMeHTa. Jlaee HY:KHO
PaszoOparhbest ¢ TeM, KaK CKOHCTPYUPOBATD KOHKpemHy0 (DU3UIECKYIO CTPYKTYPY, COOTBET-
CTBYIOIILYIO TIPaBUJIbHO OThopmMarupoBanHoMy JokymeHTy. [Ipeacrasienue u dopmaru-
poBaHue — 3TO Pas3Hble acHeKThbl MpoekTupoBanus. Onrcanue BHyTPEHHEN CTPYKTYpPbI He
JlaeT BO3MOKHOCTH JI0OPAThCS 10 ONPEACTEHHON TOACTPYKTYPbl. OTBETCTBEHHOCTD 3a
ATO JIESKUT B ocHOBHOM Ha Lexi. Peakrop pasbuBaer TeKCT Ha CTPOKH, CTPOKU — Ha KO-
JIOHKU U T.JI., y9UTBIBAs TIPU 3TOM TIOXKETaHNS 10Jib3oBaTesid. Tak, moib30BaTeb MOKET
U3MEHUTD IIUPUHY MOJIEH, PasMep OTCTYTIA U MOJOKEHIE TOYEK TabyJISIN, YCTAaHOBUTD
OJIMHOYHBIN MJIN IBOMHON MEXKIYCTPOUYHBIN MHTEPBAJ, a TAaKKe 3a/laTb MHOTO JIPYTHX
napamerpoB opmaruposanus.! B mporiecce hopMaTupoBanus 9TO YIUTHIBAETCSI.

KcraTtu roBopsi, Mbl Cy3UM 3HaYeHUE TePMUHA «(hopMaTupoBaHues, MOHUMAs MO/
ATUM JInlilb pa3drenre Ha CTPOKU. ByzieM cuntath cjioBa «hOpMaTUPOBAHUES U «Pa3-
GueHre Ha CTPOKHU B3anmoszamerseMbiMu. ObcyskaeMas TeXHUKA B PABHON Mepe MpH-
MEHMMA U K Pa3OMEeHUIO CTPOK HA KOJOHKH, ¥ K Pa3OMEHUI0 KOJOHOK Ha CTPAHUIIBI.

Tabnmua 2.2. basoBseblivi nHTepgeric knacca Compositor

006sa3aHHOCTDb Onepauuun
41O popmaTmpoBaTb void SetComposition (Composition¥*)
Korga ¢opmartmposaTtb virtual void Compose ()

'V nosb3oBaresist HAliIETCst YTO CKA3ATh U 10 OBOJLY JI02UYECKOU CTPYKTYPBI IOKYMEHTA: MIPEIJIOKEHH, ab-
3alleB, Pa3/leioB, raB u T.1. Dusuueckas cTPyKTypa B 001IEM-TO MeHee MHTepecHa. BOIbIIMHCTBY Jo/eit
He BaXKHO, r7ie B ab3alle TIPOU30IIeJ Pa3pbiB CTPOKHU, €CJIH B IIEJIOM Bce 0TGOPMATUPOBAHO MpaBuibHO. To
JKe caMoe OTHOCUTCSI ¥ K (hOPMATHPOBAHIIO KOJIOHOK U CTpaHuIl. TakuM 06pa3oM, MOJIb30BATENN 3a/Ial0T
TOJIBKO BBICOKOYPOBHEBbIE OTPAaHIYEHUS Ha (PU3NYECKYIO0 CTPYKTYPY, a Lexi BbIrosHseT ux.
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WHkancynauymsa anroputma ¢popmatpoBaHns

C yueToM Bcex orpaHuyueHui 1 Jietasueil mpoiece (popMaTupoBaHus ¢ TPYLOM O]
naercst apromarusarn. K a1oii mpobieme ecTh MHOTO TIOIXO/I0B, U Y PA3HBIX aJlTOPHT-
MOB (pOpMATHPOBAHUSA UMEIOTCS CBOU CHJIbHBIE 1 cjiabbie cTopoHbL. ITockobky Lexi —
310 WYSIWYG-peaktop, BaxKHO cOOMIOIATH KOMIPOMICC MEKIY KaueCTBOM U CKO-
pocTbio hopmaruposanus. B obieM ciydae skeaatesbHo, 4ToObl PEIaKTOP pearnpoBat
JIOCTATOUHO GBICTPO U MPU ITOM BHENTHUN BUJ JOKYMEHTA OCTABAJICS TTPUEMIIEMbBIM.
Ha noctmskenue aToro KOMIIpoMucca BIUseT MHOTO (DakTOPOB, M He BCe U3 HUX YAACT-
€SI YCTAaHOBUTD Ha dTare KoMruusimu. Hampumep, MOKHO MTPEANONIOKUTD, YTO TI0JIH30-
BaTeJib TOTOB CMUPHTBCS € 3aMEJIEHHOM peakieil B 0OMeH Ha Jiydliiee KadecTBo (hopma-
TrpoBanys. [Ipy TaKOM TIPE/ITONOKEHNI HY5KHO GBLIO ObI IPUMEHSATH COBEPIIEHHO JPYTOil
anroput™ dopmMaTpoBaHus. ECTh Takike KOMIIPOMHUCC MEXKIYy BPEMEHEM U MaMSTBIO,
CKopee, MMEIOIINIT OTHOTIIECHIE K Peasn3aiui: BpeMst (DOPMaTHPOBAHUS MOKHO YMEHbD-
[IUTh, €CJIN XPAHUTh B MaMSATH GOJIbIe MHPOPMAIIUH,

[TockoIbKY aIrOpUTMbI (HOPMATHPOBAHUS OOBIYHO OKA3BIBAIOTCS BEChMaA CJIOKHBI-
MH, JKeJATEJbHO, YTOObI OHU OBLIM JOCTATOYHO 3AMKHYTBIMHU, a €IIle JIyJIlle — MOJTHO-
CTBIO HE3aBUCHMBIMHU OT CTPYKTYPHI JOKyMeHTa. ONTUMATbHBIN BapuaHT — HoGaBiie-
HUe HOBOTO BUjIa Tyina BoBce He 3aTparuBaeT airoput™ gpopmatupoBanus. C apyroi
CTOPOHBI, IPH IOOABJIEHIN HOBOTO aJITOpUTMa (hOPMATUPOBAHUST HE I0JIKHO BO3HUKATD
HEOOXOMMOCTH B MOJM(UKAIIUY CYIIECTBYIONUX TIU(DOB.

YuuteiBast Bce BbINIIECKa3aHHOE, Mbl JIOJIKHBI TTOCTapaThesl cripoekTupoBaTh Lexi
TaK, 4TOObI aJATOPUTM (POPMATUPOBAHUS JIETKO MOKHO ObLIO 3aMEHUTD, 10 KpaiiHeil
Mepe, Ha aTale KOMIUWJISINY, ecJlid YK He BO BpeMs BblosiHeHus. JomycTumMo u30Ju-
pOBaTh AITOPUTM M OTHOBPEMEHHO CZI€JIaTh €TO JIETKO 3aMelaeMbIM ITyTeM WHKAIICY-
JpoBaHusa B o0bekTe. TouHee, Mbl OMPEAETUM OTAEAbHYI0 UEPAPXUIO KJIACCOB JIIst
00OBEKTOB, HHKATICYJIUPYIONINX aJITOPUTMBI (hopMaTHpoBaHust. [T KOPHEBOTO Kjacca
nepapxuu onpezeanM nurepdeiic, KOTOpbIi MoIepKUBaeT ITUPOKUIA CIIEKTP aJITOPUT-
MOB, a KasK/bIil MOIKIace GYIET Peay30BbIBaTh 9TOT UHTEP(EC B BUIE KOHKPETHOTO
anroputMa GopmarrpoBanus. Torga yzacTess BBECTH MOJKJIACC Kiacca Glyph, KOTO-
pblil GyeT aBTOMaTHYECKN CTPYKTYPUPOBATh CBOUX TIOTOMKOB € TOMOIIBIO Mepe/IaH-
HOTO eMy 00beKTa-aJITOPUTMA.

Knaccbl Compositor n Composition

Mpur ompeennv kmace Compositor (KOMIO3UTOP) /st 0GHEKTOB, KOTOPbIE MO-
I'yT MHKAIICYJIUPOBaTh aaroput™ dopmatuposanus. Murepdeiic (em. Taba. 2.2) 1o-
3BOJIAET OOBEKTY ATOTO KJIacca y3HATh, Kakue Tudbl Halo (hopMaTrpoBarh u kozda. Dop-
MaTUpyeMble KOMIIO3UTOPOM TJIN(MBI ABJISIOTCA TOTOMKAMM CIIEIIUATBHOTO MOKJIACCa
Kyacca G1lyph, KOTOPBIi HagbiBaeTcss Composition (kommosutus). Komnosuius mpu
CO3MaHNH TIOMYYaeT 0OBEKT HEKOTOPOTO TOfIKIacca Compositor (Crenuain3npoBaH-
HbIIT 711 KOHKPETHOTO AaJITOPUTMA Pa3OUeHusi Ha CTPOKK) M B HYKHbIE MOMEHTDI TTPeJ-
MHCBIBAET KOMITO3UTOPY (hOpMaTHPOBATH IH(DBI, TIO MEPe TOTO KaK MOJb30BATE/b N3Me-
HsieT oKkyMeHT. Ha puc. 2.5 n306pakeHbl OTHOIIEHNST MeK/Iy Kiaccamu Composition
n Compositor.
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Insert(Glyph, int)

MoTomku
. Komnosutop Compositor
Composition o————
— _ Compose()
Insert(Glyph g, inti) Q [~ Komnoanys| SetComposition()

1

Glyph::Insert(g, i)
compositor.Compose()

I 1

ArrayCompositor TeXCompositor SimpleCompositor

Compose() Compose() Compose()

Puc. 2.5. OtHoLweHns knaccos Composition n Compositor

HedopmaTtuposantbiii 06bekT Composition copepKUT TOIBKO BUANMBIE TITHU(DBI,
COCTABJISAIONINE OCHOBHOE COJlepKaHue TOKyMeHTa. B HeM HeT rimdhoB, ONpeeisTionimx
(pusuueckyio cTpyKTYpy JNOKyMeHTa, HanpuMep Row U Column. B Takom coctosgHumn
KOMTIO3UIIMST HAXO/IUTCS CPa3y TOCJe CO3MaHUs U MHUITHATU3AINY TIhaMu, KOTOPbIe
JI0JIKHA OThopMaTHpoBaTh. Bo BpeMs hopMaTUpoOBaHUs KOMITO3UIIHNST BBI3BIBAET OTIe-
pauuio Compose cBoero oobekTa Compositor. KoMosurop 00Xoaur Beex I0TOMKOB
KOMITO3UTINH M BCTaBJsIeT HOBBIE Ty(bl Row 1 Column B COOTBETCTBUH CO CBOWM aJl-
ropuT™MoM pasbuenus Ha cTpoku.! Ha puc. 2.6 nmokasana nosyuaiomasics 0ObeKTHasI
cTpykTypa. [7mdbl, co3manibie 1 BCTaBJE€HHBIE B 3Ty CTPYKTYPY KOMIIO3UTOPOM, 3a-
KpallleHbl Ha PUCYHKE CePbIM I[BETOM.

Kaskmprit mogkaace kiacca Compositor MOKET Pea30BbIBaTh CBOIl COOCTBEH-
HBII anroput™m GopMaTrpoBanus. Hanpumep, kiace SimpleCompositor Mor Obl
OCYLIECTBIIATH OBICTPBIA IPOXOJ, He oOpalias BHUMAHUS Ha TAKyl0 9K30TUKY, KaK
«1BeT» fokyMeHTa. [lon «xoponmM 1[BeTOM» TTOHUMAETCSI pABHOMEPHOe pactipejiesie-
HIe TEeKCTa M IIycToro mpocrpatcrsa. Kiace TeXCompositor Mor Obl pealin3oBbiBaTh
noJiabtid anroput™ TEX [Knu84|, yunteiBatonuii Hapsijly cO MHOTUMU JIPYTUMU Bellia-
MU U IIBET, HO 32 CYeT yBeJn4YeHUsT BpeMeH!n (hOpMaTUPOBAHUS.

Hamune kmaccoB Compositor u Composition obecreuynBaer 4eTKOe OTe-
JieHUe KOJla, TOJIEP;KUBAIONIETO (DU3MUECKYIO CTPYKTYPY MOKYMEHTA, OT KO/ pas-
JIMYHBIX aJIrOpUTMOB (hopMaTupoBaHusa. Mbl MOKeM A00aBUTh HOBbIE MOAKIACCHI
K Kjaccy Compositor, He Tporas KiaccoB rimdos, u Haobopor. MakTudecku gomyc-
TUMO MOJAMEHUTH aJTOPUTM PasOMEeHUs Ha CTPOKKM BO BPeMs BBIIIOJHEHUS, 100aBUB
OJIHY-e/IMHCTBEHHYIO oTlepanuio SetCompositor k 6azoBomy mHTepdeiicy Kiaacca
Composition.

! KoMIIo3uTop J0JKEH HOJIYYUTh KOJIbI CHMBOJIOB TIH(oB Character, 4ToObl BHIYUCIUTH MECTa PasOreHust
Ha cTPOKH. B paspese 2.8 Mbl yBUINM, KaK MOKHO MOJIy4UTh HHDOPMAINIO TTOIMMOPGhHO, He 106aBIsis cie-
1nUIHOI /I7Is1 CHMBOJIOB ollepaliui K nHTepdeiicy kiracca Glyph.
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Komnoauuus

noel,
reHepupyembie
KOMMO3MTOPOM
Komnosutop

Puc. 2.6. O6bekTHasi CTPYKTypa, oTpaxaroLasi ajroputM pa3bueHust Ha CTPOKU,
BbIOGMPaeMbIii KOMMIO3UTOPOM

Crpaterus

VHKaTCysamus airoput™Ma B 00beKT — 9TO HazHaueHue mnatrepHa crparerus. Oc-
HOBHBIMH YYACTHUKaMI MMATTEPHA SBJSIOTCS 00BEKThI-CTPATErHH, HHKATICYIPYIOLIIE
pasJindHble AITOPUTMbI, ¥ KOHTEKCT, B KOTOPOM oHE paboraior. KoMIosuTopsl mpej-
CTABJISAIOT BAPUAHTBI CTPATEruil; OHU MHKAICYJIUPYIOT aJrOPUTMbI (hOpMATUPOBAHUS.
Kommoauiiyst — 370 KOHTEKCT JIJIs CTPATeTuu KOMITO3UTOPA.

Kitiou kK mpuMeHeHnIo aTTepHa CTPAaTErns — ClipoeKTUPOBaTh MHTEP(hEHCH cTpa-
TErMU U KOHTEKCTA, IOCTATOYHO OBIIHe s TTOJIEPKKU IMUPOKOTO AHANa30Ha ajIro-
pur™oB. He 0JKHO BO3HUKATH HEOOXOANMOCTH M3MEHSATh HHTEP(Ec cTpaTerin Wi
KOHTEKCTA JIJIS TIOJIEPAKKA HOBOTO aJiITOpUTMa. B HalleM mpumepe TOJIep:KKa TOCTY-
1a K MOTOMKaM, UX BCTaBKU U Y/aJleHUsI, TPefocTaBsieMast 6asoBbIMU MHTepdeiicamMmu
KJacca G1lyph, octatouHo 061ast, YToObI TTOAKIACCH KTacca Compositor MOTJIN 13-
MEHATDh (QU3UYECKYIO CTPYKTYPY JOKYMEHTA HE3aBUCHMO OT TOTO, C ITOMOIILIO KAaKUX
AJITOPUTMOB 3TO JiesiaeTcs. AHanornyHo uHTepdeiic kmacca Compositor JaeT KOMIO-
3UIIUSIM BCE, YTO UM HEOOXOAUMO JJIsl MHUIHMATM3AIINN (hOPMATUPOBAHUSI.

2.4. OcbopmneHue nonb3oBaTenbCKOro MHTepdenca

PaccMoTpuM /1Ba yCOBEPIIEHCTBOBAHUS MOJIb30BATENLCKOTO MHTEpdeiica Lexi.
ITepBoe pobaBiisteT paMKy BOKPYT 00JIaCcTH peJakTUPOBaHUs TEKCTa, YTOObI YeTKO 000-
3HAYNTH CTPAHUILY TEKCTA, BTOPOE — MOJOCH MPOKPYTKHU, MO3BOJISIIONINE TTOIb30BATE-
JIIO TIPOCMATPUBATH PA3HbIe YaCTU CTPAHUTIBL. UTOOBI YIIPOCTUTD oGaBIEHIE U yIase-
HIE TAKUX 2JIEMEHTOB ohopmiternst (0COGEHHO BO BPEMS BBITIOIHEHHUS ), MBI HE JIOJIKHBI
UCII0JIb30BATh HacaeoBanue. MakCUMAILHOM THOKOCTU MOKHO JIOCTUYb, €CIIU IPYTUM
00BEKTaM TTOTH30BATENHCKOTO NHTepdelica fake He OYIET U3BECTHO O TOM, KaKIe €elle
€CTh 3JIeMEHTDHI 0hOPMITEH ST, ITO TO3BOIUT JOOABIATH U YAAIATH AEKOPAIINH, HE W3-
MEHSISI IPYTUX KJIACCOB.
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Mpo3payHoe obpamneHne

B nmporpammupoBanum odopmieHre ToJb30BaTeIbCKOr0 WHTepdeiica o3HadaeT
pacimmpeHnue cymecTByoIero koja. Vcnomabp3zoBanue /i 9TON 1€ HacIe/I0BAHWST He
JlaeT BO3MOKHOCTU PEOpraHu3oBaTh nHTepdeiic Bo BpeMs BbinosHeHus. He Menee ce-
Pbe3HOI POOIEMON SBIAETCA KOMOMHATOPHBII POCT YMC/Ia KJIACCOB B CIydae IIUpo-
KOT'O UCIIOJIb30BAHUST HACTIEJOBAHUSI.

MoskHO GbLIO OBl 106AaBUTH PaMKY K KJaccy Composition, MOPOAUB OT HErO HO-
BBII nozkIace BorderedComposition. Touno Tak ke MOKHO ObL10 OBl 100aBUTD
n uHTepdeic MPOKPYTKHU, MOPOUB ToJKIace ScrollableComposition. Ecan xe
MBI XOTUM HMETh W PaMKY, U T0JIOCY MPOKPYTKHU, CIEA0BANO ObI CO3/aTh MOIKIACC
BorderedScrollableComposition, u Tak ganee. Eciu goBectu aTy uueio 10 Jo-
IMYECKOI0 3aBEpIIEeHus], TO IPUIILIOCH Obl CO34aBaTh OTAEIbHBINA OIKIACC A KaskK-
JI0iT BO3MOKHOI KOMOWHAIMK 9JIeMEeHTOB 0(opMileHHst. DTO peleHne ObICTPO Tiepe-
craer paboTaTh, KOIa KOJUYECTBO PA3HOOOPA3HbIX JEKOPALMI PacTeT.

C MOMOIIBI0 KOMITO3HITHH 0GBEKTOB MOKHO HAlTH Kya 6oJiee TIPHeMIeMbIii U ri6-
KU MexauusM pacimupenusi. Ho 13 Kakux 00beKTOB COCTABJSITh KoMmosuio? [To-
CKOJIBKY U3BECTHO, YTO MbI O(pOPMJIISIEM CYIIECTBYIONTUH T, TO ¥ caM 2JieMeHT 0(hOpM-
JleHrst MOTJIM Obl ciaesiaTh OObeKTOM (CKaxkeM, 9K3eMILISIpOM KJjacca Border).
CuieroBatesibHO, KOMITO3UIMS MOKET ObITh cocTaBieHa u3 rimda u pamku. Ciemyio-
MW ITar — PEIUTD, YTO SIBJSETCS arperaToM, a 4To — KOMIIOHEHTOM. J[omycTUMO cuu-
TaTh, YTO PAMKa COIEPKUT IJind, U 9TO UMEET CMBICJI, TAK KaK paMKa OKpYy»KaeT riud
Ha skpaHe. MOXKHO TPUHATh M TIPOTUBOIIOJOKHOE pPelleHre — TTOMECTUTh PaMKy
BHYTPb IJ(a, HO TOTA MPUIILIOCH OBl MOANGDUITIPOBATH COOTBETCTBYOIIUI OIKJIACC
Kjaacca Glyph, 4To0bl OH «3Ha/l» O HAJIMYMU paMKU. [IepBblil BapUaHT — BKIIOUEHUE
rida B paMKy — MO3BOJISIET TIOMECTUTD BECh KOJL JIJIst OTOOPaKEHMsT PAMKH B KJIacce
Border, OCTaBUB OCTa/bHbIE KJIACCHI (€3 M3MEHEHNL.

Kak Boirysiziut kiace Border? ToT dakt, 4To y paMKU €CThb BU3yasIbHOE TIPE/ICTaB-
JIEHVE, HATAJIKIBAET Ha MBICJIb, UTO OHA JOJKHA OBITH TIH(OM, TO €CTh MOAKIACCOM KJIac-
ca Glyph. Ho ectb u Gojiee HACTOSITEIBHBIE TPUYUHBI MOCTYIIATH UMEHHO TaKKM 00pa-
30M: KJIMEHTOB He JIOJDKHO BOJIHOBATbH, €CTh y TndoB pamkn muian HeT. Bee ramdui
JOJIKHBI TPAKTOBAThe eanHoobpasHo. Korma kanent coobiaer npocromy rmdy 6es3
paMKH 0 HeOOXOAUMOCTH HAPHCOBATH ce0sl, TOT JeIaeT 910, He M00aBIsIs HUKAKUX djle-
MeHTOB odopmienus. Ecim ske a10T rimd 3aKI04eH B paMKy, TO KJIUEHT He J0JKeH 00-
pabaThIBaTh PAMKY KaK-TO CIEIUAILHO; OH MTPOCTO HPENUCHIBAET COCTABHOMY TJH(]Y
BBITIOJTHATH OTOOPasKEHIE TOYHO TaK JKe, KaK 1 IPOCTOMY Ty B MIPEAbIAYIIEM CIyvae.
Orciona cnenyet, uto nuHTepdeiic kimacca Border J0/KeH COOTBETCTBOBATh MHTEPQETi-
cy kjacca Glyph. Y068 rapaHTUpoBaTh 9TO, MbI U JleJlaeM Border nojakiaaccom Glyph.

Bce 910 HOABOAUT HAC K HIee 1pospauiozo oopamienus (transparent enclosure), rae
KOMOHMHUPYIOTCSI TOHSTHSI O KOMIIO3UIINU C OJHUM TTIOTOMKOM (OIHOKOMIIOHEHTHBIE),
U 0 COBMECTHMBIX HHTep(eiicax. B o0ImeM ciryyae KIHeHTY HeM3BECTHO, UMEET JIH OH JIETIO
¢ KOMIIOHEHTOM WJIU €10 obpamaenuem (TO eCTb POAUTENEM ), OCOGEHHO ecii 00paM/IeHne
IPOCTO JIEJIETUPYET BCe Olepalii CBOEMY eIMHCTBEHHOMY KoMIOHeHTY. Ho obpamiienue
MOJKET TaKKe U PaCHIUPSITh MOBEJEHNE KOMITIOHEHTA, BBITIOHSS IOTOJHUTETbHBIE JIeH-
crBus 0o 710, bo mocse Aeneruposanust (a BO3SMOKHO, U 710, 1 110cie). Obpamiieriie
MOKET TaksKe 7100aBITh KOMIIOHEHTY cocTosiHre. Kak uMeHHO, Oy/IeT M0Ka3aHo HITKe.
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Monornug

Kowrenmuio mpospauHoro 06pamaeHnst MOKHO TIPUMEHNTD KO BeeM Taudam, opopm-
JstionuM Apyrue randbl. UTo6b KOHKPETH3UPOBATH 9TY UIEI0, ONMPEIETUM MOIKIACC
kyacca G1lyph, HasbiBaeMblil MonoGlyph. OH Gy/ieT BBICTYIIATh B POJId aOCTPAKTHOTO
KJIacca g T oB-ekopaiuii Bpoje paMku (cM. puc. 2.7). B kiracce MonoGlyph xpa-
HUTCS CCBITIKA Ha KOMIIOHEHT, KOTOPOMY OH U TIepeasipecyeT Bce 3ampocsl. IIpu stom
MonoGlyph TI0 ONpe/ieJIeHUI0 CTAHOBUTCST aOCOJIIOTHO TIPO3PAYHBIM [IJisI KIUEHTOB,
Bor kak monorsmd peanmmusyer onepanuio Draw:

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

}

[Topxnaccel MonoGlyph 3aMelnaT 110 MeHbIllel Mepe OJIHY M3 TaKUX orepaiui
nepeaapecannu. Hampumep, Border: : Draw cHavyajia BbI3bIBACT OTIEPAIUIO POIHU-
TEeJIbCKOI'O KJacca MonoGlyph : : Draw, 4TOObI KOMIIOHEHT BBIIIOJHUJI CBOIO 4aCTh pa-
6OTBI, TO €CTh HAPUCOBAJ BCE, KPOME paMKH. 3ateM Border: : Draw PUCYET PaMKY,
BBI3BIBAsI CBOIO COOCTBEHHYIO 3aKPBITYIO Olepainnio DrawBorder, JeTall KOTOPOil
MBI OIIYCTHM:

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

}

OGparure BHUMaHWE, YTO Border: : Draw, 110 CYTHU JIeJIa, PACUUPSen ONePaIlio
POJIUTEIHCKOTO KJIAcca, YTOObl HAPUCOBATH PaMKy. DTO HE TO JKE CaMOE, YTO MPOCTast
3amena onepalnyu: B TaKOM cjydae MonoGlyph: : Draw He Bbi3blBajlach Obl.

Ha puc. 2.7 mokasan npyroil mojkiacc kjaacca MonoGlyph. Scroller — 3To
MonoGlyph, KOTOPBIII pPUCyeT CBOU KOMIIOHEHTBHI HA 9KpPaHE B 3aBUCUMOCTHU OT

»| Glyph

Draw(Window)

M lyph
KomnoHeHT onoGlyp

Draw(Window)

Border Scroller

Draw(Window) Draw(Window)
DrawBorder(Window)

Puc. 2.7. OtHoLueHuns knacca MonoGlyph ¢ apyrumn knaccamu
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IIOJIO’KEHHUST JIBYX T0JIOC TIPOKPYTKH, 100aBIISIONINXCSI B KAYeCTBE 97I€MEHTOB 0(hOpM-
nenusi. Korma Scroller orobpaxkaer cBoil KoMonent, rpadudeckas cucrema obpe-
3aeT ero 10 rpaHuiam okHa. OTcedeHHble YacTH KOMIIOHEHTA, OKa3aBIlecs 3a Ipeje-
JIaMW BUJIFIMOH 4acTH OKHA, He TIOSIBJIIOTCS Ha dKpaHe.

Tenepsb y Hac ecth Bce, 4TO HEOOXOAMMO /IS J0OABJIEHIUS PAMKH U IIPOKPYTKU
K obslacTi pefakTHpoBanust Tekcta B Lexi. Mbl OMeIaeM HMEOIHIACS 9K3EMILISP
KkJacca Composition B akseMIisap kiaacca Scroller, 4ro6bl 106aBUTH uHTEPGENC
IIPOKPYTKHU, a Pe3yJabTaT KOMIIO3UIINN ellle pa3 MOTpy’kaeM B 3K3eMILIIP KJacca
Border. ITomyunsimuiicss 06beKT TOKa3aH Ha puc. 2.8.

Monoca
NPOKPYTKM

Komnosunuyus

KonoHka

Puc. 2.8. O6bekTHas CTpykTypa rnocse Ao6aBieHUsi 3J1eMEeHTOB 0QPOPMIIEHUS

OGparuTe BHUMAHHUE, YTO MbI MOTJIM M3MEHUTD TTOPSIZIOK KOMITO3UIIMN Ha 00paT-
HBIIT, CHauasta T06aBUB PAMKY, a TOTOM TIOTPY3UB pe3yabTaT B Scroller. B Takom ciy-
Jae paMKa TIPOKPYIUBAIACH OB BMECTE ¢ TeKCTOM. MozKeT GbITh, 3TO TO, UTO BaM HYSKHO,
a MOXKET, U HeT. BaKHO JIUIIb, YTO MPO3pavuHoe 0OpaMIIEHHE JIETKO MO3BOJISIET 9KC-
MEPUMEHTHPOBATh ¢ Pa3HbBIMU BapUaHTaMU, OCBOOOK/Iast KJIMEHTa OT 3HAHUS jJeTajeil
KO/1a, T0OABJISIIONIETO IEKOPAITHH.

Or™MeTuM, 9TO pamMKa JIOMyCKAeT KOMIO3UIMIO TOJBKO ¢ OfHUM TirrdomM, He Gosee
TOTO. TUM OHA OTJIMYAETCS OT PACCMOTPEHHBIX BbIIIIE KOMITO3UIIUH, T/Ie POAUTEIBCKOMY
00BEKTY MO3BOJISITIOCh UMETh CKOJIBKO YTOIHO TIOTOMKOB. 37I1€Ch JK€ 3aK/II0UEHUE Yero-TO
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B paMKy IIpejriosaraeT, YTo 3TO «4TO-TO» UMeeTCs B €IMHCTBEHHOM 3K3eMIlIspe. Mbl
MOTJIH ObI IIPUITHCATH HEKOTOPYIO CEMAHTHKY JeKoparuu 6ojiee 0JHOTO 0OBEKTa, HO
TOTJIa TIPUIILIOCH OBl BBOAUTH MHOKECTBO BU/IOB KOMITO3UIHIT ¢ odopmiienneM: odop-
MJICHUE CTPOKH, KOJIOHKU ¥ T.J. JTO HE JIaeT HUYETO HOBOTO, TaK KaK y HAC YKe ecTb
KJIacChI JIJIT TaKOTo pojia Kommosutnit. [Toatomy mist KoMmo3nium Jrydiiie neroab30-
BaTh ysKe CYIIECTBYIONME KJIACChl, a HOBbIE J0OABIATD Uit OPOPMIIEHUS Pe3yJIbTaTa.
Ortziesierne AEKOPAIUK OT IPYTHX BUIOB KOMITO3UITUU OJTHOBPEMEHHO YITPOIIAET KJac-
CBl, Pean3yIole pasHbie aJeMeHTb 0(hOPMIICHH, 1 YMEHBIIAeT UX KosndecTBo. Kpo-
Me TOTO, MbI U30aBJIEHBI OT HEOOXOAUMOCTHU AyOJIMPOBATH Y/Ke UMEIOIYIOCs (DYHKITHO-
HaJIBHOCTD.

MatTepH gekopatop

[TarrepH AekopaTop abGcTparupyer OTHOIIEHUST MEKIY KIaccaMu U OObEKTaMHu,
HeOOXOIMMBIE [ HOALEPKKHU 0(DOPMIIEHH ¢ IIOMOLIIO TEXHUKHU IIPO3PAYHOr0 00-
pamuernst. TepMuH «odopMiieHre» Ha caMOM Jiejie IIpUMeHsieTcs B 0ojiee IUpPOKOM
CMBbICJIE, YeM MbI BUIEJIM Bblle. B nmarrepre A4eKOpaTop 10/ HUM OHUMAETCS HEYTO,
4TO BO3JIaraeT Ha 0OBEKT HOBbIe 00s3aHHOCTH. MOKHO, HaIIpUMEp, IPEICTaBUThL cebe
oopmiierre abCTPAKTHOIO JiepeBa CUHTAKCUUYECKOro pa3bopa ceMaHTHYeCKUMU JIeii-
CTBUAMM, KOHEYHOTO ABTOMATA — HOBBIMU COCTOSIHISMU WJIN CETH, COCTOSIIIEN 13 YCTOM-
YUBBIX 0OBEKTOB, — TAaTaMu aTpubyToB. [lekopaTtop 0606IaeT moaxo, KOTOPBIi Mbl
ucnobzoBaau B Lexi, 4ToObI paciupuTh ero 06JacTh MPUMEHEHNUSI.

2.5. Noppepxka HeCKONbKUX CTaHAaPTOB
BHeLLHero obnuka

[Ipy MPOEKTUPOBAHUN CHCTEMbI TIPUXOUTCS CTAIKUBATBCS ¢ CEPhE3HO Tpobiie-
MO KaK JOOUTHCSI MEPEHOCUMOCTH MEK/Y PA3IMYHBIMHU [TPOrPAMMHO-ATIIAPATHBIMU
mraropmamu. Tlepenoc Lexi ma apyryio miarthopMy He T0JUKeH TpeboBaTh KamnTab-
HOTO TIEPENPOEKTUPOBAHUST, MHAYE HE CTOUT 3a Hero 1 6pathbest. OH 10/oKeH ObITh MaK-
CUMaJIbHO IIPOCT.

OHUM U3 TIPETSITCTBI JITIsT TIEPEHOCA ABJISIETCST Pa3Hoobpas3ue CTaHAaPTOB BHEII-
HEro 00JIMKa, TPU3BAHHBIX YHUDUIIUPOBATH PAOOTY ¢ MPUIOKEHUSIMU Ha JIAHHON T1aT-
opme. DT cTaHIaPTHI ONPEAESIOT, KaK IPUJIOXKEHUS JJOJKHDI BBIIVIAETh U pea-
rUPOBaTh HA JICHCTBUA T0Jb30BaTed. XOTS CyIIECTBYIOINE CTAaHAAPTBI HE TaK YiK
CUJIBHO OTJIMYAIOTCS JIPYT OT /IpyTa, HA OJINH TTOJTh30BaTEh He CITyTaeT O/INH CTaHAapT
C IPYTUM — TIPUJIOKEHUS, Hamicanuble st Motif, BBITJISIAT He coBceM Tak, Kak aHa-
JIOTUYHBIE TIPUJIOKEHUST Ha Ipyrux miatdopmax, u #Haobopor. IIporpamma, paborato-
1mast GoJiee YeM Ha OJIHON TIaTopMe, TOKHA BCIOY COOTBETCTBOBATE MTPUHSITON CTH-
JINCTHKE T10JIb30BATEIbCKOr0 nHTepdeiica.

Harra mpoekTHAs 11esTb — CAeTaTh Tak, 4ToObI Lexi moiepsKuBast pastbie CTaHaap-
TBI BHEITHETO 06JIMKA U 4TOOBI JIETKO MOXKHO OBLIO 106aBUTH TIOJICPIKKY HOBOTO CTaH-
JlapTa, KaK TOJIbKO TAKOBOU mostBUTCS (2 9T0 Hem3GesKHO mpousoiizer). XoTeaoch Obl
TaksKe, YTOODI HAIIT IM3aiH PeInas i APyTyIo 3a/1auy: H3MeHeHre BHetnTHero o6mka Lexi
BO BpeMsI BBITIOJHEHMS.
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AbcTparnpoBaHue co3fauns obbekTa

Bce, uTo MBI BUIUM U ¢ YeM MOXKEM B3aUMOJIEHCTBOBATH B MOJIb30BATEIHCKOM HH-
tepdetice Lexi, — aT0 BudyasbHble b, CKOMITOHOBAHHbBIE B JIPYTHE, YK€ HEBUIUMbIE
bt Bpojie cTpokn (Row) 1 KostoHKHU (Column). HeBuaumbie rimmdbl cojepskat BUu-
Mbl€e — CKaxkeM, KHOIKY (Button) mwin cuMBoJ (Character) — U IIPaBUJIbHO PACIioia-
raloT uX Ha dKpaHe. B pyKOBOJCTBAaX 10 CTUJIUCTUYECKOMY O(OPMJIEHUIO MHOTO TOBO-
pUTCS O BHEIIHEM OOJIMKE U [TOBEJAECHUH TaK Ha3bIBaeMbIX <«BHIKETOB» (widgets); aTo
MPOCTO JIPYroe Ha3BaHWE TaKUX BUAMMBIX TJIN(OB, KaK KHOIKH, MOJOCHI TPOKPYTKH
1 MEHIO, BBITIOJHSIONINX B TIOJIb30BaTEILCKOM MHTEPDelice (hyHKIIMU 2JIeMEHTOB yIIPaB-
Jienus. JIJig npeacTaBieHns JAaHHBIX BUIYKEThI MOTYT II0JIb30BaThCsl GoJjiee MPOCTHIMU
rindaMu: CUMBOJIAMU, OKPYKHOCTSIMH, TIPSIMOYTOJIbHUKAMHU U MHOTOYTOJIbHUKAMH.

Mb1 OyzeM Ipeamosarath, 4T0 UMeeTCs ABa Habopa KIaccoB IIn(OB-BUIKETOB,
C IIOMOIIBIO KOTOPBIX PEAIM3YIOTCs CTAHAAPThI BHEITHETO 00IMKA:

0 Habop abCTPaKTHBIX TTOIKIACCOB Kiacca G1lyph IS KaKI0il KaTeropuy BUIKe-
toB. Hanpumep, aGcTpakTHBIN Kiace ScrollBar GyeT JONONHATh WHTEpdEiic
rda ¢ 1esIbio MoJIyYeH st onepaliiii IpoKPyTKH 001Iero Bu/a, a Button — 370
abCTPaKTHBII KJTace, JOOABIISIIONINI Ollepallii ¢ KHOMKaMIT,

0O HabOP KOHKPETHBIX TTOJKIACCOB JUIST KaXKI0ro abCTPaKTHOTO TIOAK/IAcca, B KOTO-
PBIX PeaIM30BaHbl CTAHAAPThI BHEIIHETo 06/1Ka. Tak, y Scrol1Bar MOryT ObITh
nmoakaccsl MotifScrollBar n PMScrollBar, peaausyonue moJgoChl Ipo-
KkpyTKH B ctisie Motif u Presentation Manager cOOTBETCTBEHHO.

Lexi moskeH pa3immyarh TAM(MBI-BUKETDI [IJIS PA3HBIX CTUJIEH BHENTHEro ohopmIte-
must. Hamprvep, Koria HeoOX0MMO TTIOMECTUTD B MHTEPGhENC KHOTIKY, PEIAKTOP T0KEH
MHCTaHIIMPOBATH MOJIKJIACC Kaacca G1lyph /1 Hy»KHOTO cTHIIg KHOIIKY (Mot ifButton,
PMButton, MacButton u T.JI.).

Acno, uro B peanusarun Lexi 5To Heb3s crenaTh HEIOCPEICTBEHHO, HAIIPUMeED,
BBI3BAaB KOHCTPYKTOP, €CJiH peub uiet o siabike C++. TIpu atoM Oblia Obl JKECTKO 3aK0-
JIMPOBaHa KHOTIKA OJHOTO KOHKPETHOTO CTUJISI, 3HAYUT, BRIOPATh HYKHBII CTHIb BO
BPeMsT BBITIOTHEHVST OKa3aI0Ch ObI HeBO3MOKHO. Kpome Toro, Mbl ObLITH ObI BLIHY KIE-
HBI OTCJIEKUBATD U U3MEHSTD KasK/bII TaKOM BbI30B KOHCTPYKTOPA I11pH IlepeHoce Lexi
Ha Ipyry1o maardopmy. A Beib KHOIIKU — 3TO JIMIIb OJIMH JIEMEHT 110JIb30BATEIHCKOTO
nnrepdeiica Lexi. 3arpomoskienrie Ko/la BBI30BAMU KOHCTPYKTOPOB JIJIsI PA3HbIX KJac-
COB BHEITHETO O0JIMKA BBI3BIBAET CYIIECTBEHHBbIE HEYIOOCTBA MPU COMPOBOKICHUN.
Crout uTo-HUGY/Ib TIPOILYCTUTD — U B IPUJIOKEHUN, OPUEHTHPOBAHHOM Ha ILIaT(hOPMY
Mac, nosiButca Menio B crusie Motif.

Lexi Heo6X0MMM KaKOH-TO CMOCOO OMPENeTUTh HYKHBI CTAHAAPT BHEITHETO 00-
JIMKA JUIA CO3/IaHu MOAXOMAINX BUKETOB. 1Ipu 9TOM Halo He TOJIBKO MOCTapaTbhCs
n36eKaTh ABHBIX BBI30BOB KOHCTPYKTOPOB, HO U yMETh 6e3 Tpy/Ia 3aMeHsITh BeCh Habop
BUJIKETOB. DTOTO MOKHO JIOOUTHCS Ty TeM afCmpazuposaniisi npouecca co30anust 00vex-
ma. [lanee Ha IpuMepe Mbl TPOAEMOHCTPUPYEM, YTO UMEETCS B BUILY.

®abpuku n N3roToBrieHHble Knaccbl

B Motif ast cosmanust sK3eMIUIsipa rinda 1mogI0Chl TPOKPYTKH 00bIYHO OBLIO 10-
CTaTOYHO HATMCATH CaeAyomuii Ko Ha C++:
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ScrollBar* sb = new MotifScrollBar;

HO TAaKOTO KO/la HaI0 H36€F3Tb, €CJIM Mbl XOTHUM MI/IHI/IMI/ISI/IPOB&TI) 3aBUCUMOCTD
Lexi ot cranmapra BHerrHero o0smKa. [TpenosroKuM, OJIHAKO, 9TO sb WHUIIHATUUPY-
eTcs Tak:

ScrollBar* sb = guiFactory->CreateScrollBar () ;

rie guiFactory — CreateScrollBar o0bekT Kiacca MotifFactory. Ouepaius
BO3BpAIlaeT HOBBII 9K3EeMIJISAP MOAXOALIIETO To/IKIacca ScrollBar, KOTOPbIH COOT-
BETCTBYET JKeJATebHOMY BapHaHTy BHEITHero oOJuKa, B HamieM ciydae — Motif.
C TOYKM 3peHIs KJIMEHTOB Pe3yJIbTaT TOT jKe CaMblii, YTO U HPU HPSIMOM 0OpalieHIn
K KOHCTPYKTOPY MotifScrollBar. Ho ecTp u cyiiecTBeHHOE OT/IMYMe: HUT/E B KO/ie
Gosbine He ynomuHaercs umst Motif. O6bexT guiFactory abcTparupyer mnpoiece
CO3IaHMs He TOJIBKO I0JIOC IIPOKPYTKH A Motif, Ho u mobsix apyrux. Bosee Toro,
guiFactory He OrpaHWYEH M3TOTOBJICHUEM TOJIBKO MOJIOC TPOKPYTKU. Ero MOKHO
MPUMEHST JIJISI TPOM3BO/ICTBA JTIOOBIX BU/IKETOB, BKIOUASA KHOIIKH, TIOJIST BBOJIA, MEHIO
U T.J.

Bce 210 cTaso BO3MOXKHBIM, IIOCKOJIbKY MotifFactory gBigercs IOAKIACCOM
GUIFactory — abCTpakTHOTO KJIacca, KOTOPBIN orpesesser oOmuil nurepdeiic s
co3nanus rin@oB-BUIKETOB. B HeM ecTh Takue omnepaiuu, kKak CreateScrollBar
un CreateButton, /st THCTAHIIMPOBAHNS PA3JTMYHBIX BUIOB BIWKeTOB. [loakmaces
GUIFactory peaJqusyloT aTH ollepaliiy, Bo3Bpaias riands Bpojie MotifScrollBar
1 PMButton, KOTOPbIE UMEIOT HyKHBII BHEIIHUI 00/1uK 1 nosegeHue. Ha puc. 2.9 1o-
Ka3aHa rMepapxus KJaacCoB JJId 06beKToB guiFactory.

Mbei roBopuM, uTo (habpuKu uszomaesaueaiom oobeKThl. [IPOAYKThI, H3TOTOBJIEHHbIE
(dhabprkaMu, CBSI3aHbI APYT € APYIOM; B HAIlIEM CJIydae BCe TaKUe POIAYKTHI — 9TO BHU/I-
JKETBI, IMEIOTIHE OJIMH M TOT JKe BHenTHIH o6k, Ha pric. 2.10 mokasaHbl HEKOTOpPBIE KJTac-
CbI, HEOOXOMMBIE JIJIst TOTO, YTOOBI (haGprKa MOTJIA MBTOTABIMBATH TIIU(bI-BUKETHI.

IK3eMIUISIP Kiacca GUIFactory MOXKeT GbITh co3/1aH JiIoObiM criocobom. TTepemen-
Hast guiFactory MOKeT ObITh TI00aIbHOM WM CTATHYECKIM YJIEHOM XOPOIIIO U3BECT-
HOT'O KJIacca WJIN JlaXke JIOKAJIbHOH, €I BeCh M0JIb30BaTeJIbCKUil nHTepdeiic co3aaercs
BHYTPH OJIHOTO KJiacca uian hyHKIU. CyIiecTByeT ClelUalIbHbIN MATTEPH MPOEKTUPO-
BaHUsT OOMHOYKA, TIPEHA3HAYEHHDIN JJist pabOTHI ¢ TAKOTO POJIa OOBEKTAMHM, CYIECTBY-
IOIUMK B €IMHCTBEHHOM 9K3eMILIsgpe. BaskHo, ogHako, 4ytoObl (habprka guiFactory
6blTa MHUIHATM3MPOBAHA /[0 TOTO, KaK HAYHET WCIIOJIb30BATHCS [IJIsT TIPOM3BOICTRA
00BEKTOB, HO TIOCIE TOTO, KaK CTAJI0 U3BECTHO, KAKOM BHEITHWIA OOJIUK HY/KEH.

Koria BapraHT BHeIlrHero 00JinKa M3BECTEH HA ATalle KOMITUJISIIIUY, TO guiFactory
MOKHO WHUITHATU3UPOBATH MPOCTHIM MIPUCBAUBAHUEM B Hayaje MPOTPAMMBbI:

GUIFactory* guiFactory = new MotifFactory;

Ecin ke mo/1p30BaTeNI0 paspeniaeTcs 3a1aBaTh BHEITHUN 00K € TOMOIIIBIO CTPO-
KH-TIapaMeTpa TPH 3aIyCKe, TO KO/ co3Aanust (habpuky MOT Obl BBITJISIET TAK:

GUIFactory* guiFactory;
const char* styleName = getenv ("LOOK AND FEEL");
// Tmony4aeM STO OT IIOJIb30BATENs WM CPemOs NPM 3amycke
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Puc. 2.9. Nepapxus knaccoB GUIFactory

Glyph
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ScrollBar Button Menu

ScrollTo(int)
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Press()

A

Popup()
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MotifScrollBar MacsScrollBar MotifButton MacButton MotifMenu MacMenu
ScrollTo(int) ScrollTo(int) Press() Press() Popup() Popup()

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

Puic. 2.10. AGCTpakTHbIE K1acChl-NMpPOoaAYKTbl Y MX KOHKPETHbIE MOAK/IaCcChl

if (strcmp(styleName, "Motif") == 0) {
guiFactory = new MotifFactory;

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

} else {

guiFactory = new DefaultGUIFactory;
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Ectb u sipyrue criocobbr Boibopa habpuku Bo BpeMs BbimosHeHust. Hampumep,
MOKHO OBLITO GBI BECTH PEECTP, B KOTOPOM CHMBOJIbHBIE CTPOKH OTOOPaXKalOTCs Ha
06BeKTHI (habpuK. ITO TO3BOJSET 3aPETUCTPUPOBATH IK3EMILISIP HOBOI (habpuKy, He
MEHSIS CYIECTBYIONIUI KOJI, KaK TO TpeGyeTcs pU MpeblayteM noaxoae. U et Hysx-
JTbI CBSA3BIBATH C TPUJIOKEHUEM KOJ (habpHK Ui BCeX TaThopM. DTO CYIECTBEHHO,
MIOCKOJIbKY CBSI3ATh KO /Uit Mot i fFactory ¢ mpuIoKeHneM, paboTaroliM Ha TI1aT-
dopwme, riae Motif He momepkuBaeTcsi, MOKET OKa3aThCsl HEBO3MOKHBIM.

BaskHo, BIpoueM, JIUIIH TO, 4TO MOC/IE KOHMUTYPAIU TPHUIOKEHST 171 PAOOTHI ¢ KOH-
KpeTHOII (habprKoii 00bEKTOB, MbI TI0JydaeM HY:KHbII BHelHuii o6auk. Ecam Brocen-
CTBUW MBI MI3MEHUM DeIeHHe, TO CMOYKEM MHUIMAIN3NPOBATh guiFactory mo-apyromy,
4TOOBI IBMEHUTD BHENTHIH OOJIMK, & 3aTeM ANHAMUYECKU TIEPECTPOUM HHTEphEHC.

MarrepH abctpakTHas ¢pabpuka

Dabpuku U WX TPOAYKIUSA — BOT KIIOYEBbIE YUYaCTHUKU MaTTepHa abcTpakTHas
dabpuka. ITOT maTTEepPH MOKET CO3/[aBaTh CeMeicTBA OOBEKTOB, HE WHCTAHIUPYST
KJIaCChI IBHO. [IpUMEHSITE €ro Jiydiie BCero, Koria 4icyio U oOmuil BUjl M3roTaBInBae-
MBIX 0OBEKTOB OCTAIOTCS TTOCTOSTHHBIMU, HO MEK/Y KOHKPETHBIMU CEMEHCTBAMIE TIPO-
JYKTOB UMEIOTCSI pas3iindust. BeI60op TOTO MM MHOTO CEMEHCTBA OCYIIECTBISETCS TTyTEM
WHCTAHIIMPOBAHVST KOHKPETHOW (habpHKH, MOCJIe Yero OHa MCIOIb3YETCsT [Tt CO3/Ia-
Hust BeeX 00bekToB. TTocTaBuB BMeCTo OHON (habGpuKM APYTYIO, MbI MOKEM 3aMEHUTh
BCe ceMeiicTBO 06BEeKTOB TIeuKoM. B martepre abcTpakTHas dabpuka akieHT jiena-
eTcst Ha CO3/IAaHUY CeMeicmae OOBEKTOB, M 9TO OTJIMYACT €r0 OT APYTHX TOPOKIAIOTIX
MATTEPHOB, CO3/IAIONINX TOJBKO OJUH KaKOW-TO BUJ OOBEKTOB.

2.6. I'Iop.p,epx(Ka HeCKOJIbKUX OKOHHbIX CUCTEM

Kak JI0J5KHO BBITJISIIETH TPUJIOKEHUE — ATO JIUIITb OTUH U3 MHOTHX BOTIPOCOB, BCTa-
OIUX [TPU TIEPEHOCE TIPIJIOKEHNS Ha HOBYIO Tiatdopmy. Emte oxHa mpobsiema us Toit
JKe cepry — OKOHHas cpefia, B KoTopoil paboraer Lexi. [lanHas cpeja co3gaer HILIIO-
3UI0 HATWYUST HECKOJBKUX TEPEKPHIBAIOIINXCS OKOH HAa OJHOM PACTPOBOM JHCILIEE,
Omna pacupegesseT MeXKIy OKHAMU ILJIONIAdb 9KPaHa U HAIIPABJISAET UM COOBITH KJa-
BUATYPBI 1 MbIIH. Cero/iHst CyIEeCTBYET HECKOJIBKO IMTUPOKO PACITPOCTPAHEHHBIX U BO
MHOIOM He COBMECTUMBIX MesKLy cOOOI OKOHHBIX cucteM (Hampumep, Macintosh, Pre-
sentation Manager, Windows, X). MsI xotesin Obl, uTo6bI Lexi pabotait B 110601 OKOH-
HOM cpeJie 10 TeM Ke TIPUIMHAM, 110 KOTOPBIM MBI TTO/IIEP;KUBAEM HECKOJBKO CTaHIAP-
TOB BHENIHETo 00JIIKA.

MosxHo nu Bocronb3oBaTbcsi abcTpakTHou ¢pabpukon?

Ha mepBbIii B3TJIs/1 IPEACTABASIETCS, UTO TIepe/l HaMU ellle O/iHa BO3MOKHOCTD TTPU-
MeHUTDb HaTTepH abCTpakTHaa ¢abpuka. Ho orpanuyenusi, cBs3aHHbIE C TIEPEHOCOM
Ha Ipyrve OKOHHBIE CUCTEMDI, CYHIECTBEHHO OTJIMYAIOTCA OT TE€X, YTO HaAKJIA/IbIBAIOT HE-
3aBUCHMOCTb OT BHELIHEro 00JIMKA.

[Tpumensst natrepn abcTpakTHaa GabpurKa, Mbl IIPEAIIOJIATANN, YTO YAACTCS OIpe-
JIEJIUTH KOHKPETHBII KJIace TnpOB-BUKETOB JJIST KAKIOTO CTaHAapTa BHEIIHETO 00-
JIIKA. DTO 03HAYAJIO, YTO MOKHO OYJET MPOM3BECTH KOHKPETHBIH KJIace sl JaHHOTO
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cranjgapTa (Hanpumep, MotifScrollBar u MacScrollBar) or aGCTPaKTHOIO KJac-
ca (momycruM, ScrollBar). [Ipeanosoxum, 0JlHaKoO, 4TO y HAC YK€ €CTb HECKOJbKO
nepapxuil KJIAccoB, MOJYYEHHBIX OT Pa3HbIX MOCTABIIUKOB, — 110 OIHOM IS KasK0Tr0O
cranzapTa. MajoBeposSTHO, YTO JaHHbIC HEPAPXUH OYIYT COBMECTUMBI MEKIY COOOI.
[Moatomy oTCYTCTBYIOT 001I1e abCTPAKTHBIE U3TOTABIMBAEMbBIE KJIACCHI IS KaXKIOTO
Buzia BUIKeTOB (ScrollBar, Button, Menu u T.1.). A 6e3 Hux ¢abpuka KIaccoB
paborathb He MoskeT. Heobxoanmo, 4ToObl nepapXuu BUIKETOB UMEJIH eIUHbBIH Habop
abcrpakTHbIX wHTEPGeiicoB. TOMBKO TOTA YAACTCS TPABUIBHO O0BIBUTH OTIEPAIN
Create... B unrepdeiice abcTpakTHON (habpUKH.

JIJ1st BUIKETOB MBI PEIINIIN 9Ty Mpobiiemy, paspaboTaB coGCTBEHHBIE aGCTPAKTHbIE
1 KOHKpeTHbIe U3roTaB/InBaeMble Kjaacchl. Terepb cTalkuBaeMcs ¢ aHaJIOTMYHOW TPYI-
HOCTBIO MIPH MOTIBITKE 3aCTaBUTH Lexi paboTaTh BO BCEX CYNIECTBYIONINX OKOHHBIX Cpe-
Jax. VIMeHHo pasHble cpe/ibl MMEIOT HeCOBMECTUMbIe HHTEP(EHChl TPOrpaMMUPOBAHUA.
Ho Ha sT0T pas Bce cioxkHee, TIOCKOJIbKY MBI He MOJKEM cebe MO3BOJUTh Pealn30BaTh
COOCTBEHHYIO HECTAHAPTHYIO OKOHHYIO CHCTEMY.

O/tHaKO CracUTENBHBIN BBIXOJ BCE JKe ecTh. Kak M cTaHaapThl Ha BHEITHWIT 06JIUK,
uHTepdENCch OKOHHBIX CHCTEM HE TaK YK PaAUKAIBLHO OTIUYAIOTCS JIPYT OT Apyra, nbo
BCE OHM ITpe/IHa3HAuEHbI IIPUMEPHO JIJI OIHUX U Tex ke 1eseit. Ham nyxen ynuduim-
POBaHHBINH HAOOP OKOHHBIX aBGCTPAKITHIA, KOTOPBIM MOKHO 3aKPBITh JIOOYI0 KOHKPET-
HYIO peajiiu3alio OKOHHON CUCTEMBI.

MHKaﬂcyﬂﬂLlMﬂ 3aBUCUMOCTEN OT peannzaunn

B paszuesie 2.2 Mbl BBesn Kjaace Window Uit oToOpakeHus Ha oKpaHe rinda uin
CTPYKTYPHI, cocTosiieit n3 randgos. Huyero ne roBopmioch o ToM, ¢ KaKOi OKOHHON
cucTeMoil paboTaet aTOT OOBEKT, MOCKOIBKY B IEHCTBUTEIBHOCTH OH BOOOIIE HE CBSI-
3aH HM ¢ OJHOI cucremoii. Kiacc Window MHKaICy/IMpyeT HOHSATHE OKHA B JIIOOOI
OKOHHOII cucTeme:

Q oreparuu JIJisi OTPUCOBKU GA30BBIX TEOMETPUUECKIX (DUTY];
Q BO3MOKHOCTH CBEPHYTb U Pa3BEPHYTh OKHO;

Tabnmua 2.3. IHTepgeric knacca Window

006s3aHHOCTb Onepauun

ynpasneHne okHamm virtual void Redraw ()
virtual void Raise()
virtual void Lower ()
virtual void Iconify()

virtual void Deiconify ()

rpacduka virtual void DrawLine(...)
virtual void DrawRect(...)
virtual void DrawPolygon(...)

virtual void DrawText (...)
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Q BO3MOYKHOCTb U3MEHUTL COOCTBEHHBIE Pa3MepPhbI;
0 BO3MOJKHOCTbD IIpU HeO6XO,ZII/IMOCTI/I OTO6paSI/ITb CBO€ COAEPIKUMOE, HAIIpUMEDP
IIpA Pa3BEPTbIBAaHWUN NJIN OTKPBITUN paHEe HeperbITOfI YaCTH OKHa.

Kiacc Window Z0JKEH TTOKPBIBATh (PDYHKIIMOHAJIBHOCTD OKOH, KOTOpAask NUMEETCs
B Pa3JIMYHBIX OKOHHBIX cucTeMaX. PaccMOTpPUM /1Ba KpailHUX MOAXO/A:

Q nepeceuenue pymnxyuonarvrocmu. VaTepdeiic kracca Window MpeaocTaBiseT
TOJIBKO OTEPAIiH, OBIIIe st 6¢ex OKOHHBIX cucteM. OHAKO B PE3yJIbTare Mbl
nosrydaeM uHTepdeiic He Horade, yeM B caMoil c1aboii 13 pacCMaTPUBAEMBIX CHC-
TeM. MbI He MOKEM BOCIIOJIb30BATHCsI H0Jiee PA3BUTHIMHU CPEJICTBAMU, JIASKE €CJIH
UX TIOJIEPAKUBAET OONBITMHCTBO OKOHHBIX cHcTeM (HO HE BCe);

Q obvedunenue gynxuyuonarvrnocmu. Cospaercss uaTepdeiic, KOTOPBIN BKIIOYAET
BO3MOKHOCTH 8CeX CYIIECTBYIOIIMX CUCTEM. 3/IeCh HAC MOJICTEPETaeT OMaCHOCTb
MOJIYYUTh YPE3MEPHO IPOMO3IKUI U BHYTPEHHE He COTJIACOBAHHBIN MHTepdeiic.
Kpowme Toro, nHam nipusiercst uamMensTh ero (a BMecte ¢ HUM 1 Lexi) Bcsakuii pas,
KaK TOJbKO MTPOU3BOAUTEND MiepepaboTaer uHTepdeiic CBoell OKOHHON CHCTEMBL.

Hu to, HE ApyTOe peleHne «B YUCTOM BHE» HE TOMATCS, OATOMY MbI BhIGEpEM
komipoMuccHoe. Kitace Window Oyzer npeaoctasisTh yaoOHbI nHTEpdEiic, momuep-
JKUBAOIIUI HarboJiee MOIMYJISIPHbIE BO3SMOKHOCTH OKOHHBIX chcTeM. II0CKOIBKY pe-
naktop Lexi Oyzer paboTath ¢ KiaccoM Window HalPSIMYIO, 9TOT KJIACC JOJKEH MO
JIePKUBATH W CYNTHOCTH, O KOTOPBIX LeXi M3BeCTHO, TO €CTh (bl ITO O3HAYAET, YTO
nnrepdelic knacca Window A0JKeH BKIIOYaTh 0a30BbIA HAOOP rpaduuecKux orepa-
i, o3Bosstonuii radam orodpakarh ceds B okHe. B tabi. 2.3 nepedncienbl HEKO-
TOpBIE OoTepalun U3 uHTepdetica kaacca Window.

Window — 3T0 abCTpakTHBI Kiaacc. ETo KOHKPETHBIE MOAKIACCHI MTOIEPKUBAIOT
Pa3JIMYHbIE BUJIbI OKOH, C KOTOPBIMU UMEET JIEJIO TT0JIb30BaTe b, Harprmep, okHa TIPUITO-
JKEHIT, COOOIIIEeHNIT, 3HAaUKH — 9TO BCe OKHA, HO CBOICTBA y HUX pasHble. J[JIs yuyera Takux
pasyIuIuil MBI MOXKEM OTIPEIeJINTh TOAKIAcchl ApplicationWindow, IconWindow
n DialogWindow. BosHukamomas nepapxus 1Mo3BoJjsieT TaKUM IPUJIOKEHUSIM, KaK

» glyph -
Glyph - Window
Draw(Window) Redraw() o 1+ - —I glyph—>Draw(this)!

Iconify()
Lower()

—~at

DrawlLine()

A

1 I

| ApplicationWindow | IconWindow DialogWindow

owner

Iconify() Lower() @

owner->Lower() q
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Lexi, co3math yHUGHUIUPOBAHHYIO, MHTYUTUBHO TIOHSATHYIO aGCTPAKIIIO OKHA, He 3a-
BUCSIIYIO OT OKOHHOI CHCTeMbl KOHKPETHOI'O IIOCTaBIUKA.

VTak, Mbl ONIpeIe NN OKOHHBIN nHTepdeiic, ¢ kKoTopbiM Oyzer paborars Lexi. Ho
rje ske B HeM MeCTO JIJIsl peayibHOl 11aTdhOpMEeHHO-3aBUCUMON OKOHHOW CHCTEMBbI?
Ecomm mbI He cobrpaeMcst peasii30BbIBaTh COOCTBEHHYIO OKOHHYIO CHCTEMY, TO B KAKOM-
TO MecTe Harmra abCTpakIust OKHa TOJKHA OBITHh BRIPasKeHa B TEPMUHAX TeJIEBOM CHCTe-
Mmbl. Ho rie nmenno?

MoskHO Ob1T0 GBI PEATI30BATH HECKOIBKO BAPUAHTOB KIacca Window U ero moj-
KJIACCOB — T10 OJTHOMY JUJIST KQK/I0# OKOHHOU cpejibl. BeIGOp HYKHOTO BapraHTa Mpo-
uspoautcsa npu cbopke Lexi mas mannoii miardopmsl. Ho npeacrasbre cebe, ¢ uem
BbI CTOJIKHETECH IIPU COIIPOBOK/ICHUH, €CJIN IPUIETCS OTCJIEKUBATD MHOKECTBO Pas-
HBIX KJIACCOB C OJTHUM W TeM ’Ke MMeHeM Window, HO peaJn30BaHHBIX /IJIsT Pa3HBIX
OKOHHBIX CHCTEM. BMECTO 9TOTO MBI MOTJIH ObI CO37IaTh 3aBUCSIIIE OT PeATU3aIin
MO/IKJIACCHI KAsK/IOTO KJIacca B Mepapxun Window, HO 3aKOHUYMIOCH ObI 9TO TEM iKe
CaMBIM KOMOHUHATOPHBIM POCTOM UYHCJA KITACCOB, O KOTOPOM YK€ TOBOPUJIOCH TTPU
HoTbITKe 106aBUTH dieMeHThl oopmienus. Kpome Toro, 06a pelenus: Heoctarod-
HO THOKU, 4TOOBI MOKHO OBLIO MepeiiTH Ha APYTYI0 OKOHHYIO CHCTEMY YIKe MOCye
KOMIIUJIAIMU 1porpaMMbl. [ToaTtomy npuzerca mnoanep:KuBaThb HECKOJIBKO Pa3HbIX
HCTIOTHSIEMBIX (haiiioB.

Hwu tot, Hu 1pyroli BapuaHT He BBITJISIST MPUBJIEKATEIBbHO, HO UTO eIlle MOXKHO clie-
nmats? To ke camoe, 9TO MBI c/iesanu s (GOPMATHPOBAHUS U TEKOPUPOBAHUS, — UH-
KANCYyauposamy UsMEeHAOUYIOCA cyuocmy. B aToM cilyyae MI3MEHUYMBOH YaCTbIO SBJIS-
eTcsl peasin3alugd OKOHHOU cucteMbl. Ecam mHKancyampoBaTh (DYHKIIMOHAIBHOCTD
OKOHHOIT CHCTEMBI B 00BEKTE, TO YIACTCS PEATH30BATh CBO# KiTace Window 1 ero moj-
KJIaCChl B TepMUHax nHTepdeiica aToro obbekta. Bosee Toro, ecau Takoit untepdetic
CMOXKeT IoJi/iepKaTh Bce MHTepecylole HaC OKOHHbIe CUCTEMbL, TO He HPUAETCS U3-
MeHATh U Window, HU ero MOAKJIACCHI IIPU IIepexojie Ha APYTyIo cucteMy. Mbl CKOH-
(dburypupyem OKOHHbIE OOBEKTHI B COOTBETCTBUU ¢ TPEOOBAHUSIMU HYKHON OKOHHOIT
CHUCTEMBI, TPOCTO MEPEIAB UM MOXOASAIINI OOBEKT, MHKATICYIUPYIONINI OKOHHYIO CHUC-
TeMy. ITO MOXKHO C/IeIaTh Jiaske BO BPEMsI BLIITOJTHEHNUS.

Knaccbr Window n Windowlmp

Mbl ornpesesiM OT/JeJIbHYIO HepapxuIo KiaccoB WindowImp, B KOTOPOH CKpoeM
3HaHKE O PA3INYHBIX PEATM3AINSIX OKOHHBIX crcTeM. WindowImp — 9T0 aGCTPaKTHBIN
KJIACC JIUIst OOBEKTOB, MHKAIICYJIUPYIOIIUX CUCTEMHO-3aBUCUMBII KO, UTOObI 32CTaBUTh
Lexi paboraTh B KOHKPETHOI OKOHHOI cUcTeMe, KasKblil OKOHHbII 00beKT Oy/1eM KOH-
urypupoBaTh 9K3EMIIIIPOM TOTO TOJIKJIacca WindowImp, KOTOPBIH MpenHasHauyeH
[t aTol cucteMbl. Ha uarpamme HuzKe 1peiCTaBIEHbI OTHOLIEHUS MEKIY UepPapXu-
AMHU Window U WindowImp:

CKpBIB peainsainio B Kiaccax WindowImp, Mbl CyMesan u30eKaTh «3aCOPEHUsT»
KJaccoB Window 3aBUCMMOCTSIMHU OT OKOHHOM cHUCTeMbl. B pe3ymbTaTe mepapxus
Window IMOJIyYaeTcsi CPABHUTETBHO KOMIIAKTHOW 1 cTabuIbHOIL. B TO ke BpeMst Mbl
MOJKEM PACIIMPUTh UEPAPXUIO Peanusauii, ecan OyaeT HyKHO TOAAEPKaTh HOBYIO
OKOHHYIO CHCTEMY.



MpoekTupoBaHue pepgakTopa AOKYMEHTOB

A

I

[

| ApplicationWindow |

| DialogWindow |

IconWindow I

Window

imp
Raise() [<>———»| Windowimp
DrawRect(...) DeviceRaise()

DeviceRect(...)

i

|

DeviceRect(...)

MacWindowlmp PMWindowlmp XWindowlmp
DeviceRaise() DeviceRaise() DeviceRaise()
DeviceRect(...) DeviceRect(...)

Moaknaccbl Windowlmp

[Moakmacest WindowImp TPeoOpPasyioT 3ampochl B OMEPAITUH, XapaKTepHbIE JIJIsT
KOHKPETHOH OKOHHOU cucTembl. PaccmMoTpuM mpuMep n3 paszena 2.2. Mur onpezenn-
mu Rectangle: : Draw B TepMHHAX olepanny DrawRect Haj 9K3eMILISIPOM KJacca
Window:

void Rectangle::Draw (Window* w) {
w->DrawRect ( x0, vyO0, x1, vyl);

}

B peanmn3anyn DrawRect IO yMOJYaHUIO MCIIOJIb3YETCsI a6CTpaKTHa§I orepanuAa
pucoBanus IPAMOYTOJIBHUKOB, 00ObsIBIEHHAS B WindowImp:

void Window: :DrawRect (

Coord x0, Coord y0, Coord x1, Coord yl

_imp->DeviceRect (x0, y0, x1, yl);
}

rIe imp — mepeMeHHad-4JIeH Kjacca Window, B KOTOPOH XpaHWTCS yKasaTelb Ha
00beKT WindowImp, UCIIOJb30BAHHbIN IPU KOHGUIypupoBaHuy Window. Peanusanms
OKHa OITPE/IEJISIETCST TEM 9K3EMILISIPOM ToJIKJIacca WindowImp, Ha KOTOPBIN yKa3bIBa-
er _imp. [lnsa XWindowImp (TO ecThb nojknaacca WindowImp JJIsl OKOHHON CHCTEMbI
X Window System) peanusainust DeviceRect Moria Obl BBITJISAETh TaK:

void XWindowImp::DeviceRect (

Coord x0, Coord y0, Coord x1, Coord yl
) A
int x = round(min (x0, x1));
int y = round(min(y0, vy1));
int w = round(abs(x0 - x1));
int h = round(abs(y0 - yl));
d

XDrawRectangle ( dpy, winid, gc, x, y, w, h);
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DeviceRect ompeiesieHO UMEHHO TaK, MOCKOIbKY XDrawRectangle (hyHKIHSA
X Windows a1 prcoBaHust IPSIMOYTOJIbHUKOB) OIPEAEIsieT IPAMOYIOJIbHUK C 110~
MOIIIBIO JIEBOTO HUIKHETO YIJIa, NIMPUHBI U BBICOTHI. DeviceRect JIOJKHA BBIUUCINUTD
3TU 3HAYEHUs 110 NepelaHHbIM el mapamerpam. CHavaia HAXOAMTCS JIEBbIH HUKHUN
yrout (mockoJibKy (x0, y0) MosKkeT 0603HauaTh JIH0O0I U3 YETHIPEX YIJIOB MPSIMOYTOJIb-
HUKA), @ 3aTeM BBIYUCJISIETCS JJIMHA W TIUPUHA.

[Mopkmace PMWindowImp (mogkaacc WindowImp s Presentation Manager)
onpezaen Obl DeviceRect HO-APyroMy:

void PMWindowImp::DeviceRect (
Coord x0, Coord y0, Coord x1, Coord yl

Coord left = min(x0, x1);
Coord right = max(x0, x1);
Coord bottom = min(y0, yl1);
Coord top = max(y0, vyl);

PPOINTL point([4];

point[0].x = left; point[0].y = top;

point[1l].x = right; point[l].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)

// cooBumTs 00 ommbKe

} else {
GpiStrokePath( hps, 1L, O0L);

}

Orkyna takoe otanare ot Bepeun it X? [leso B Tom, uto B Presentation Manager
(PM) Het saBHOIT oTiepaiiyi Jijid pUcOBaHUA MIPSIMOYTOJIBHUKOB, Kak B X. BmecTo aTOTO
PM umeer 6osiee obuuii naTepdeiic A5 3afaHus BepIIuH (GUTYPbI, COCTOSIIIEH 13
HECKOJIBKMX OTPe3KOB (MHOKECTBO TAaKMX BEPIINUH HA3bIBACTCS Mpaexmopueil), u J1Jis
PUCOBaHVSI TPAHUITBI WU 3aJIUBKHU TOI 06J1aCTH, KOTOPYIO 3TH OTPE3KU OrPAaHUYUBAIOT.

Ouesujno, uto peasmsanuu DeviceRect misg PM u X coBepiieHHO HENIOXOXKU,
HO 3TO He MMeeT HUKAKOTOo 3HaueHns. Bo3aMokHO, WindowImp CKPbIBAET Pa3inyus NH-
TepdelicoB OKOHHBIX CHCTEM 3a OOJIBIIMM, HO CTaOWIbHBIM UHTEPdEicoM. DTO TI03BO-
JIIET aBTOPY TOfIKJIacca Window COCPENOTOUNThCS Ha abCTPAKIIUK OKHA, & He Ha JIeTa-
JIIX OKOHHOI CHCTeMBbI. 320/IHO MbI TIOJYYaeM BO3MOKHOCTH A00ABJIATH TIOJIEPIKKY
JIUIST HOBBIX OKOHHBIX CHCTEM, HEe M3MEHSIS KJIACChI U3 nepapxuu Window.
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KoHgurypuposanme knacca Window ¢ nomotypto WindowIlmp

Bazkneiimmii Borpoc, KOTOPBINE MbI €llle He PACCMOTPEeJIH, — KaK CKOH(UTYPUpPO-
BaTh OKHO C MMOMOIIBIO MTOAXO/ISTIETO Mo/iKJIacca WindowImp. Ipyrumu cioBamu, Kor-
Jla MTHUIMATIU3UPYeTCsl IePeMeHHasl  imp M Kak y3HaTb, Kakas OKOHHasI cucTtema (ciie-
JOBaTeNbHO, ¥ MOAKJIACC WindowImp) ucioabsyerca? Beab okHy HEOOXOAUM OOBEKT
WindowImp.

TyT ecTb HECKOJIBKO BO3MOKHOCTE, HO Mbl OCTAHOBUMCS Ha TOW, T/l UCIOIb3YeT-
ca maTTepH abcTpakTHas Gabpuka. MoxHO onpeneauTb adcTpakTHbI (habpuyHbLii
ki1acc WindowSystemFactory, TPeoCTaBIdoNMi nHTepdeiic sl Co3/[anms pas-
JIMYHBIX BUAOB CUCTEMHO-3aBHCUMBIX OOBEKTOB:

class WindowSystemFactory {

public:
virtual WindowImp* CreateWindowImp (
virtual ColorImp* CreateColorImp ()

) 0;
virtual FontImp* CreateFontImp() = 0;

0;

// omepaumm "Create..." O BCeX BUIOB PECYPCOB OKOHHOM CUCTEMEH

}i
Jlajiee pasyMHO OIPEEINTh KOHKPETHYIO (paGpuKy ISt KasKI0i OKOHHOI CHCTEMBI:

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

//
}i

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

//
}i

Yr1o6bl MHUINATU3NPOBATD YIEeH imp yKasaTesaeM Ha 00beKT WindowImp, COOT-
BETCTBYIONINIT TAHHOW OKOHHOM CHCTEMe, KOHCTPYKTOp 6a30BOro Kiacca Window MO-
JKeT MCII0Jb30BaTh nHTepdeiic WindowSystemFactory:

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

}

[Tepemennas windowSystemFactory — 3TO U3BECTHBIH IPOTPAMME IK3EMILIISIP
nosikiacca WindowSystemFactory. OHa, aHAJIOTMYHO TIepeMeHHON guiFactory,
ompejeseT BHeIHW 06K, VI nHuImramsupoBarh windowSystemFactory MOK-
HO TOYHO TaK JKe.

MNarrepH moct

Kiace WindowImp onpezenser uarepdeiic Kk oOMMM cpecTBaM OKOHHON CUCTe-
MBI, HO Ha €r0 [U3aiiH HAKJIA[bIBAIOTCS MHBbIE OTPAHMYEHII, HEKeJTU Ha MHTepdeiic
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Kiaacca Window. IpukiagHoil mporpaMMucT He obpariaercs K uHtepdeiicy WindowImp
HEMOCPE/ICTBEHHO, OH MMEET JIEJI0 TOJIBKO ¢ 0ObekTaMu kiacca Window. [oatomy nH-
Tepdeiic WindowImp HeobA3aTETBHO JOJKEH COOTBETCTBOBATH TIPEICTABJICHUIO TPO-
TPAMMICTa O MUPE, Kak To GBIJIO B ciiydae ¢ uepapxueii u matepdeiicom kmacca Window.
Nurepdeiic WindowImp MoxkKeT 60jiee TOYHO OTPaKaTh CYIIHOCTH, KOTOPbIE B Jeii-
CTBUTEJILHOCTH TIPEAOCTABIISIIOT OKOHHBIE CHCTEMBI, CO BCeMU MX ocobenHoctsamu. On
MOsKeT OBITh GJIMKe K Hjee mepeceyeHust Wi oObeAnHeHUs (DYHKIIMOHATBHOCTH —
B 3aBHCHMOCTH OT TPpeGOBaHWH K IeJIEBON OKOHHON chcTeMe.

BaskHo moHuMarth, uto unTepdeiic kmacca Window MpusBaH 06CTyKUBATH UHTEPE-
ChI MPUKJIAJHOTO TIPOTPAMMICTA, TOT/Ia Kak nHTepdeiic Kiaacca WindowImp B GoJbliieit
CTelleH! OPUEHTHPOBAH Ha OKOHHBIE cucTeMbl. Paszienienne GyHKIIMOHATIBHOCTH OKOH
MeXIy uepapxuaMu Window M WindowImp ITO3BOJIAET HAM HE3aBUCHUMO PEATN30BbI-
BaTh U CHENUAJIU3UPOoBaTh uxX uHTepdeicol. OObEKTh U3 ITUX UepapXuil B3auMO/eii-
CTBYIOT, II03B0JIsIs1 Lexi paborarh 6e3 n3MeHeHHii B HECKOJbKIX OKOHHBIX CUCTEMAX.

Ortnorenne vepapxuii Window u WindowImp siBJsieT co6ON mpUMep TaTTepHa
MOCT. W iest ero co3manist 3aKI09anach B TOM, YTOOBI TIPEIOCTABUTH BO3MOKHOCTH CO-
BMECTHON paGoThl OT/AEJbHBIM MEPAPXUSAM KJIACCOB, Jajke B cilydae MX pPasiebHOTO
ABOJIOIMOHNPOBaHust. Kpurepuu paspaboTKH, KOTOPHIMU MbI PYKOBOJICTBOBAJIUCH, 3a-
CTaBUJIM HAC CO3/IaTh JIBE PA3TUYHbIC MePAPXUM KJIACCOB: OJHY, TTOJIEPKUBAIOILYIO
JIOTMYECKOE MMOHSATHE OKOH, U JIPYTYIO JIJIs1 XPAaHEHUS TPOMEKYTOYHBIX BADUAHTOB OKOH.
[TaTTepH MOCT TO3BOJISIET HAM COXPAHSATH U COBEPINEHCTBOBATh HAIIM JIOTHYECKHIE ab-
CTPAKIMHU YIIPABJIEHMsI OKHAMU 6e3 HeoOXOANMOCTH MTPUBJICYEHIST TPOrPAMMHO-3aBH-
CHMOTO KOJla ¥ Ha00OPOT.

2.7. Onepauun nonb3oBaTtens

Yactp dynkmmnonanbHoctn Lexi goctymaa uepes WYSIWY G-nipencrasienue 0-
KyMmeHTa. Bl BBOAUTE U yIasieTe TEKCT, EPEMeIaeTe TOUKY BCTaBKY U BbIOMpaeTe
YYaCTKU TEKCTa, TIPOCTO YKA3bIBasI M IMIETKAsT MBIIIBIO NN HaKUMast KiaaBunii. /lpyras
9acTh QYHKIIMOHAIBHOCTU OCTYITHA Yepe3 BbIMAJAIONNe MEeHIO, KHOIIKU U KJIABUIITH-
yckoputenu. K aToil kaTeropun OTHOCSTCS TaKue OIeparuu:

Q cos/laHue HOBOIO JJOKYMEHTA;

OTKPBITHE, COXPAHEHUE U TIeYaTh CYIIECTBYIOIIETO JOKYMEHTA;

BbIPE3aHue BHIGPAHHON YacTH IOKYMEHTaA ¥ BCTaBKa €€ B IPYroe MECTO;
u3MeHeHve mprdTa 1 CTUJIST BHIOPAHHOTO TEKCTA;

n3MeHeHue (POPMaTUPOBAHUS TEKCTA, HATPUMED, YCTAHOBKA PEKMMa BbIDABHU-
BaHU;

Q 3aBeplieHye PUIOKEHU U Jp.

u]
]
]
u]

Lexi mperoctaBiisieT 11 3TUX OTE€paIiuii pa3inyHbIe TI0JIb30BaTeIbCKIe MHTEpdeii-
cbl. Ho MBI He XOTMM acconnrpoBaTh KOHKPETHYIO OTIEPAITHIO C OTIPEIe/ICHHBIM MTOJTB30-
BaTeJbCKUM MHTepdelicoM, TIOCKOJIBKY 71 BBITIOTHEHUS OHOM 1 TOI »Ke oleparun
JKeJTATeTbHO UMETh HECKOJIBKO UHTepdelicoB (HApuMep, JIUCTATh CTPAHUIIBI MOKHO
C TIOMOIIBIO KHOTIKU WJIM BbIGopa 3 MeHo). Kpome Toro, B GyylieM MOKET TTIOHAI0-
GUTLCS UBMEHUTH UHTEPeEIic.
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Janee. Oneparuu peaM30BaHbl B pa3HbIX KiraccaX. Ham kak paspaborunkam xore-
JI0Ch GBI TOMyYaTh OCTYT K (DYHKIIMOHATLHOCTH KJIACCOB, HE CO3/[aBast 3aBUCUMOCTENT
MEK/IY KJIaccaMy, OTBEYAIONIMMH 32 PEAJIM3AIMIO U 32 T10JIb30BaTE/IbCKUN MHTEpdeic.
B nportuBHOM ciydae TOJTYYUTCS CHIIBHO CBSI3aHHBIN KOJI, KOTOPBIH GyieT TPyAHO To-
HATb, MOJIEPHU3UPOBATL U COIIPOBOKIATD.

Curyanus ocJoKHAETCS ellle U TeM, YTo LexXi 1o/KeH TMOoA/ep:KUBaTh orepaun
OTMEHBI W TOBTOPa' GOJIBIIUHCTBA, HO He 6cex GyHKIuil. TouHee, JKenaTeTbHO YMETh
OTMEHSTD ollepaliuy MoAudUKaIMKM JOKyMeHTa (CKaxeM, ylajleHue), KoTopble n3-3a
OTUIONITHOCTH MOJIB30BATESA MOTYT MTPUBECTH K YHUYTOKEHUIO GOJBIIOr0 00beMa JaH-
Hpix. Ho He ciemyer npitaTbecs OTMEHUTD TaKylo OIlepallfio, Kak COXpaHeHHe yepTeska
WY 3aBEPIIEHNE TIPUTOKEHUA. MbI Takke He X0Tesn Obl Haararh MPOM3BOJIbHbBIE Orpa-
HUYEHUS Ha YUCJIO YPOBHEH OTMEHBI U TOBTOPA.

Scno, 4TO NOjIEpIKKA 110JIb30BATEIBCKUX Ollepalliii paciipe/iesieHa 110 BCeMy 11pH-
JIOJKEHUIO. 3a/[a9a B TOM, YTOOBI HAITH MPOCTON U PACITUPSAEMBIIl MEXaHU3M, Y/IOBJIET-
BOPSIONTAN BCEM BBIIEU3IOKEHHBIM TPEOOBAHUSIM.

WHkancynsuyms 3anpoca

C TOUKM 3peHUS TPOEKTUPOBIINKA BBITIAIAI0IIEE MEHIO — 9TO MIPOCTO eTile OJINH BUJT
BJIOKEeHHBIX TyidoB. OT ApyTuX randoB, UMEIONNX TOTOMKOB, €T0 OTJINYAET TO, YTO
GOJIBIITMHCTBO COJEPIKAIIMXCST B MEHIO TJIH(OB KAaKUM-TO 00Pa30M pearupyer Ha OTIyc-
KaHWe KHOIKH MBIIIIH.

[Tpennosoxkum, 4yTo Takue pearupyiomie raugpl ABIAIOTCS IKIEMILIAPAMU MO
KJacca Menultem kjacca Glyph U 4TO CBOIO paboTy OHU BBITIOJHSIOT B OTBET Ha 3a-
poc KimeHTa?, JIist BBITOJTHEHNST 3aIIpOoca MOKET TTIOTPe0OBATHCSI BHI3BATH OJIHY ONEPAITIIO
OJIHOTO 00BEKTA UITH MHOTO OTIEPAIIUi PAa3HBIX 00BEKTOB. BO3MOKHBI 1 TPOMEKY TOUHBIE
BApPUAHTBIL.

Mbi Morui Gbl OTIPEAEUTD MOAKIACC KIacca MenuTltem Ui KasK0H onepariu
MI0JIb30BATEIS, a 3aTeM KECTKO 3aKOAMPOBATH KAK/BIN TOJKIACC /111 BBIIIOJHEHUS CO-
oTBeTCTBYyMomero 3anpoca. Ho Bpsim m 37O TpaBU/IbHO: HAM He HY’KEH IOJKJACC
Menultem AT KaXKAO0TO 3a1Ipoca, TOYHO Tak Ke, KaK He HY’>KeH OT/eJbHBIN MOIKIace
JUUTS KaKZIOW CTPOKHU B BBITIaJIatolieM MeHI0. [loMmMo Becero mpouero, Takou MOAXO0/ Tec-
HO TIPUBA3BIBACT 3aMIPOC K KOHKPETHOMY 3JIEMEHTY TI0JIb30BaTEIbCKOTO UHTEPdeTica,
M09TOMY BBINIOJIHUTE TOT JK€ 3alPOC 4epes Apyroi unrepdeiic Gyper Hemerko.

[Tpearomnoxum, 4TO Ha MOCJEAHIO0 CTPAHUILY JJOKYMEHTA BBl MOKETE IEPEHTH,
BbIOPAB COOTBETCTBYIOIIUI MyHKT M3 MEHIO WJIU MIEJKHYB 110 3HAUKYy ¢ H300paskeHueM
CTPAHUIIbI B HUKHEH YacTh OKHa Lexi (111 KOPOTKKX JOKYMEHTOB 910 y100HO). Eciu
MBI aCCOIMUPYEM 3aITPOC C TMOIKJIACCOM Menultem ¢ TOMOIIBIO HACIE0BAHUS, TO JI0JIK-
HBI C/IEJIATh TO JK€ caMoe ¥ JUJIS 3HAYKA CTPAHWIII, U [t JIF0OOTO IPYTOT0 BUIKETA,
KOTOPBIii crioco0eH mocaath mogoOHelil 3ampoc. B pesyibraTe uncio Kiaaccos Oyner
IPUMEPHO PaBHO ITPOU3BECHUIO YNCJIA TUIIOB BU/PKETOB HA YUCJIO 3aIIPOCOB.

! Tlox moBTOpOM (redo) TIOHMMAETCST BBITIOJHEHNE TOJIBKO YTO OTMEHEHHOI OTEPAITHL.
2 KoHIentyaabHO KINEHTOM SIBJISIETCS 10JIb30BaTe b LexXi, HoO Ha caMOM JieJie 9TO TIPOCTO KAKOI-TO JPYyToii
00beKT (HampuMep, INUCIeTYep COOBITHIN), KOTOPBI yIpaBisieT 06paboTKOIT BBOJA TTOIb30BATESI.
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Hawm He xBaTaeT MexaHU3Ma IapaMeTpu3aliuin IIyHKTOB MEHIO 3alIpOoCaMU, KOTOPbIE
OHU JIOJIKHBI BBITTOJIHATD. TakuM crocoboM YaanocCb OBl U30eKaTh pa3pacTanus 9yncja
ITIO/IKJIaCCOB U 0becIIeYnTh 60]11)]].[}7}0 ruOKOCTb BO BpEM: BbIITOJIHEHWA. HapaMeTpﬂso-
BaTh Menultem MOKHO BBI3bIBAEMOIA (I)yHKIII/Iel'/JIy HO 9TO pElIeHrue HEIIOJHO 10 TpEM
IIprU4YrnHaM:

O B HEM HE YYUTBIBAETCS MPOOJIEMa OTMEHBI/TIOBTOPA;

Q ¢ GyHKIMEH TPYHO acCOIMUpPoBaTh coctosinne. Hampumep, dhyHKINS, n3MeHs-
fommas mpudT, J0JKHA «3HATh», KAKOH NMEHHO 3TO MIPUPT;

Q GYHKIUA ¢ TPYIOM MOJIAIOTCS PACITUPEHUIO, & UCTIOJIb30BATh UX YaCTH TOXKE
3aTPYAHUTEIBHO.

[Tosromy Jsrydiiie TTapaMeTPU30BaTh IIYHKTHI MEHIO 00sexmon, a ne dyukimeii. Tor-
la MBI CMOKEM TIPHOETHYTH K MEXaHU3MY HACJIE/IOBAHUS JIJIsT PACITUPEHUST 1 TIOBTOP-
HOTO MCIOJIb30BaHUS peasin3aliuy 3anpoca. Kpome Toro, y Hac MosiBJgeTcs MeCTo JJisd
COXpaHEHMS COCTOSIHUA U BO3MOKHOCTD Peajin30BaTh OTMEHY 1 1OBTOP. Bor erie oqun
IpUMep MHKAICYJISAINN U3MEHSIONIEN s CYITHOCTH, B JAHHOM cJiydyae — 3arpoca. Kax-
JIBIiT 3aITPOC MbI MHKATICYJIMPYEM B OOBEKT-KOMAHLY.

Knacc Command v ero nogknaccbi

Cuauana onpesesum abCTpakTHBIA Kiaace Command, KOTOPBIH OyAeT IpeaocTan-
JisTh uHTEpdENC 111 BhIIauu 3arpoca. basosbiil nHTEpdeiic BKIOUYAET BCEro oy ab-
CTpaKkTHYIO onepaiuio Execute. [logknaccel Command MO-pasHOMY Peaynu3yIoT 3Ty
OTIeparvio Jiig BBITIOJHEHUS 3a1ipocoB. HekoTopbie MOAKIACCH MOTYT YACTUYHO WJIU
TIOJTHOCTBIO JIETETHPOBATH PAOOTY APYTHM 0OBEKTAM, & OCTATbHBIE BBITIOIHSIOT 3aTIPOC
camu (cM. puc. 2.11). OgHaKo it 3anpainBawIero o0bekT Command — 9TO BCETO
Jiiih 00beKT Command, BCe OHM PACCMATPUBAIOTCST OJMHAKOBO.

Command

Execute()

A

| | |

PasteCommand FontCommand SaveCommand |- Save| QuitCommand
Execute() o Execute() o Execute() @ Execute() ©
: : I
T T T
buffer I newFont I I I
| | |
BbiBecTun
[AManoroBoe okHo, - !
BcTtaButb MepepucoBatb B KOTOPOM if (BOKYMEHT NBMEHEH)
coLepxvimoe BbIOPaHHbI nonb3oBaTenb { save->Execute() }
oydepa dparmeHT TeKCTa | | cmoxkeT BBECTY MS 3aBepLUnTb NPUNOXEHNE
B JOKYMEHT ApYyrum wpndTom

[OKYyMeHTa, a 3aTeM
COXPaHUTb AOKYMEHT
C yKasaHHbIM MMEHeM

Puc. 2.11. Yactb nepapxum knacca Command
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Ternepb B KIacce MenuTltem MOXKET XPAaHUThCS 0OBEKT, HHKATICYIUPYIOIIUET 3a-
npoc (puc. 2.12). Kaxmgomy oObeKTy, IPEACTABIAIONIEMY IIyHKT MEHIO, Mbl [IepeIaeM
3K3EMIIJISIP TOTO U3 MOKIACCOB Command, KOTOPBIH COOTBETCTBYET 3TOMY ITYHKTY, TOU-
HO TaK ke, KaK MbI 33/IaeM TEKCT, 0ToOpakaeMblii B myHKTe MeHio. Kora moab3osaresnb
BBIOMPAET HEKOTOPBIN MYHKT MEHIO, 00beKT Menultem MPOCTO BHI3BIBAET OIEPAIIUIO
Execute /s cBoero obbexTa Command, TEM CaMbIM MPE/Iaras €My BBITOJHUTH 3a-
mpoc. 3aMeTHM, YTO KHOTKHU U JPYTHE BUIKETHI MOTYT IMOJB30BATHCS OOBEKTAMU
Command TOYHO TaK ’Ke, KaK U IIyHKTHI MEHIO.

/\

command
Menultem [ KO>——— | Command

Clicked() o Execute()

I command->Execute()‘;! |

Puc. 2.12. OTHoweHne mexay knaccamu Menultem n Command

OTmeHa onepaunmn

Jlist Toro 4ToObI OTMEHUTD UJIM IOBTOPUTH KOMAH/LY, HysKHa ollepanus Unexecute
B uHTepdeiice kinacca Command. Ee BbinoJiHeHE OTMEHSIET BCe, UTO ObLIO CAENAHO IIpe-
IBIIyIIel KoManolt Execute. [Ipu atom ucromp3yercst nHGOpMAIUs, COXpaHeHHas!
omnepanueil Execute. Tak, npu KoMaHe FontCommand omnepaiust Execute Obuia
Obl JJOJIKHA COXPAHUTb KOOPAMHATBI y4acTKa TeKCTa, MPUMT KOTOPOro U3MEHSICS,
a paBHO W NepBOHAYaIbHbIN MpUdT (Wan mpudTh!). Onepanust Unexecute Kiacca
FontCommand o/kHa Oblia ObI BOCCTAHOBUTH CTAPbIil pudT (WU MIPUQTH) 151
ATOTO y4acTKa TEKCTa.

MHorga onpeaessaTb, MOKHO JIM OCYIIECTBUTh OTMEHY, HeOOXOIMMO BO BPeMsI Bbl-
nosinerus. CkaxeM, 3apoc Ha U3MeHeHne MpudTa BbIIEJIEHHOTO yJacTKa TEKCTa He
[POU3BOANUT HUKAKUX JACHCTBUIL, €CJIU TEKCT yiKe 0ToOpakeH TpeGyeMbIM IpudToM.
ITpeanosoxKuM, 4To 10Jb30BATEb BHIOPAI HEKUI TEKCT U PEIU KBMEHUTH ero HpudT
Ha cJydaiiHo BbIOpaHHBIA. YTO IpoM30IAET B pesybTare MOCIeAyIOUero 3ampoca Ha
ormeny? [JoJKHO i GeCCMbICIEHHOE M3MeHeH e IIPUBOAUTD K CTOJIb JKe OeCCMbIC/IeH-
Holt ormene? Haepnoe, Her. Ecaim mosb3oBaTestb TOBTOPUT ciydaliHOe M3MeHEHUe
mpudTa HECKOJIbKO Pa3, TO HE CJEAYET 3aCTaBJISATh €T0 BBITIOJHSTH TOUHO TaKoe JKe
YKCJI0 OTMEH, YTOOBI BEPHYTHCS K MOCJEHEMY OCMBICJEHHOMY COCTOSTHUIO. Ecim cyMm-
MapHbIi 3dEKT BBIOJHEHMS TT0CAe[0BATEIbHOCTH KOMaH/l HYJIEBOH, TO HET HeoOX0-
JIMMOCTH BOOOIIIE eJIaTh YTO-I1100 TIPK 3aIIPoce Ha OTMEHY.

Jliist onpeieJieHUst TOrO, MOKHO JIH OTMEHUTD JeHCTBUE KOMAH/IbI, Mbl 00aBUM
K unrepdeiicy kiaacca Command abCcTpakTHYIO ornepaluio Reversible (obpaTumas),
KOTopast Bo3BpamaeT OyJaeBo sHadenue. [1oQKIaccel MOIyT IePEOPEeseuTh 9Ty Olle-
paruio U Bo3BpalaTh true win false B 3aBUCUMOCTU OT KPUTEPUS], BBIYHCIISIEMOTO
BO BPEMsl BbITIOJTHEHUSI.
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Ucropus komaHp

[Tocnieqnuii mar B HaIpaBJIeHNU TOJJIEP;KKN OTMEHBI 11 [IOBTOPA € ITPOU3BOJIbHBIM
YKCJIOM YPOBHEW — OIIPE/IESIEHUE UCTNOPUL KOMAHJ, TO €CTh CIIUCKA PAaHee BBITIOJTHEH-
HBIX WM OTMEHEHHBIX KoMaH/. KOHIIEeNTYaabHO UCTOPUS KOMAaH/I BBITJIS/INAT TaK:

~4—— [IpoLunblie KOMaHap!

HacTosiee

Kaxpiil Kpy:KOK IpeacTaBiser o o0bekT Command. B gaHHOM cirydae 1101630~
BaTeJIb BBITIOJHU YeThbIpe KOMAaH/IbL. JIMHUS ¢ TTOMETKOI «HacTosIIees TTOKa3bIBaeT ca-
MYIO TTOCTICTHIOIO BBITTOTHEHHYIO (MJIM OTMEHEHHYIO) KOMaHTY.

Jluist Toro 4ToObl OTMEHUTD MOCJIEAHIOI KOMaH/LY, MbI IIPOCTO BbI3bIBAEM OIEPALIAIO
Unexecute [JIsI caMOIl ITocjelHeN KOMAH/Ibl:

Unexecute()
HacTtoswee

[Tocite oTMEHBI KOMAHJIBI CABUTAEM JIMHUIO «HACTOSIIIEE> HA OHY KOMaH/y BJIEBO.
Ecyn nosp3oBaTe b BBITOJHUT ellle OJHY OTMEHY, TO TPOM30M/IeT OTKAT HAa OJMH IIar
(cMm. puc. HUKE).

~4—— [Ipownoe | Byoywiee —»

HacTtoswee

BuHo, 4TO 32 CYET MPOCTOTO MOBTOPEHUS MPOIEYPhI MBI TIOJTY4aeM MTPOU3BOJIb-
HOE YMCJIO0 YPOBHEW OTMEHBI, OTPAHUYEHHOE JIUTIb JUIMHOM CIUCKA UCTOPUHM KOMaH/I.

YT00BI MOBTOPUTH TOJHKO YTO OTMEHEHHYIO KOMAaH/y, IPOU3BeIeM 0OpaTHbIE Jeii-
crBusi. KoMaH/IbI ClIpaBa OT JIMHUU <HACTOSIIIEE» — T€, YTO MOTYT OBITH TOBTOPEHBI
B OyytieM. J[Jist TOBTOpa Moc/ieiHell OTMEHEHHOW KOMaH/[bl MbI BBI3BIBAEM OIEPAIIUIO
Execute 715 mocje/iHell KOMAH/IBI CIIpaBa OT JJUHUU «HACTOSIIEE»:

AN

Execute()

HacTtosuwee

3aTteM MbI CIABUTaeM JIMHUIO «HACTOSAIIEE» TaK, YTOObI CJIEAYIONINNA TTOBTOP BbI3BAJ
onepanuio Execute A CleLylonel KOMaHbl «B 001acT OYLyLIEro».
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-4— [pownoe| byaywee —w

HacTtoswee

PasyMeeTc;L CCJIN cJieiyrollasi ornepalusd — 9TO HE ITOBTOP, a OTMEHA, TO KOMaH/la
CJieBa OT JIMHUMN «HACTOAIIEE» 6leeT otMeHeHa. Takum O6p3.30M, IIOJIb30BaTEJ/JIb MOJKET
TNepeMeniaTbCa B o0bonx HallTpaBJICHUAX, YTOOBI NCITPpaBUTH OmMUOKU.

MNarrepH komaHAa

Komanner Lexi — 910 ipuMep npuMeHeHusT MaTTepHa KOMaHAA, OMUCHIBAIOIIETO,
KaK MHKaIICYyJIMPOBaTh 3allpoc. DTOT HATTEPH MPEIIMChIBACT eAUNHOOOPA3HbII UHTEP-
beiic 1 BBIZIAYM 3aTIPOCOB, € MMOMOIIBIO KOTOPOTO MOKHO CKOH(UTYPUPOBATH KJIMEH-
TBI JIJIsE 0OPabOTKM PasHBIX 3apocoB. VIHTepdeiic n30gupyeT KINeHTa OT Pearn3aiun
3anpoca. Komanga MOXKET MOJHOCTHIO WJIN YACTUYHO JIEJErMPOBATH PEATU3AINI0 3a-
npoca ApyruM oObekTaM JUGO BBIIOJIHATh JaHHYIO ONEpPalMI0 CAMOCTOATENbHO. DTO
njieaJibHOE PelieHre JJisl MPUJIoKeHNi Tria Lexi, KoTopblie MOJIKHBI PEOCTABIISITh
LEHTPAIM30BAHHBIN H0CTYI K (DYHKIIMOHAJbHOCTH, Pa3OPOCAHHOI 110 PA3HBIM YaCTAM
nporpaMMbl. JlaHHbBII MATTEPH MPeJIIaraeT TaKKe MeXaHU3Mbl OTMEHBI U TIOBTOPA, HAJl-
cTpoeHHble Hajl 0a30BbIM nHTEp(eicoM Kiacca Command.

2.8. lMpoBepka npaBonucaHus
N paccTaHOBKa NepeHOCOoB

Haima mocsienuss 3ajiaya cBg3aHa ¢ aHAJIM30M TEKCTa, TOYHeE, C TPOBEPKOI MTPaBo-
MUCAHUS U HAXOXKIAECHUEM MECT, I/le MOXKHO IMOCTABUTD MEPEHOC [ yyunieHns $hop-
MaTHPOBAHMUS.

OrpaHnyeHus 37leCh AaHATOTHYHDI TEM, O KOTOPBIX ysKe TOBOPUJIOCH TIPH 00CyKIe-
mvn hopmaruposanust B paszene 2.3. Kak u B ciydae ¢ pasbueHneM Ha CTPOKH, €CTh
MHOTO CII0COO0B PEAT30BaTh TIOUCK OphorpahyecKx OMMO0K U BHIUMCTIECHNIE TOYEK
nepenoca. [ToaTtomy u 37ech TIaHUPOBAIACH MOAJEPKKA HECKOJIbKUX aJTOPUTMOB.
ITosb3oBaTes b CMOKET BBIOPATH TOT aJTOPUTM, KOTOPBIN €ro GoJIblile YCTPAUBAET 110
COOTHOTITEHHIO TTOTPEOITEMON TTAMSITH, CKOPOCTH U KadecTBY. JlobaBieHre HOBBIX aj-
TOPUTMOB TOKe JOJIKHO Peau30BbIBATLCSA IIPOCTO.

Takske MBI XOTHM M36€KaTh JKECTKON TPUBSIZKU ATOW WHGMOPMAIIUH K CTPYKTYPE
nokymenTa. B mannowm ciydae takas 1esib gaske 6oJiee BakHa, 4eM pU GopMaTHPOBa-
HUU, TIOCKOJIbKY ITPOBEPKA IIPABOIIMCAHMS M PACCTAHOBKA 11€PEHOCOB — 3TO JIMIID /(B
BUJIa aHAJIN3A TEKCTa, KoTopbie Lexi Mor 6bl nozepkuBarh, Co BpeMeHeM Mbl cobupa-
€MCS1 PACHIMPUTD AHATUTHIECKHE BO3MOKHOCTH Lexi. Mbr Moryu Obl JOGABUTH TIOWCK,
MOZICYET CJIOB, CPEACTBA BHIUMCJIEHUIT 1T CyMMUPOBAHUST 3HAYEHUIT B TabsmIle, po-
BepKy rpaMMaTki 1 T.1. Ho MBI He XOTHM U3MEHSTh Kjacc G1lyph U Bce ero ToJKIac-
ChI TTPU KAJKIOM J06aBJIEHIN TaKOTO pojia (PYHKIIHOHATILHOCTH.

Y aTo0ii 331a4M €CTh /IB€ CTOPOHBL: JIOCTYI K aHATM3UPYyeMOi MH(MOPMAIIH, KOTO-
past pazbpocaHa 1o pasHbiM TindamM B CTPYKTyPe JOKyMeHTa 1 COOCTBEHHO BBITIOJIHE-
HUe aHamm3a. PaccMOTpIM HX TI0 OT/IeTbHOCTL.
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Hoctyn Kk pacnpegeneHHo nHgpopmayumn

Jluist MHOTHIX BUJIOB aHAJII3a HEOOXOAUMO PACCMATPUBATDH TEKCT TTOCUMBOJIbHO. Ho
AHATU3UPYEMBIE TEKCT PACCESTH TI0 UEPAPXUU CTPYKTYP, COCTOSAIINX 13 0OBEKTOB-TJIH-
doB. UTo6BI MCCIe0BATh TEKCT, TPEACTABJICHHBIN B TAKOM BHJIE, HY/KEH MEXaHU3M
JIOCTYIIA, 3HAIOIIMI O CTPYKTYpPax JaHHBIX, B KOTOPBIX XPaHUTCS TeKCT. g HeKoTo-
PbIX (OB MOTOMKH MOTYT XPAaHUTBCA B CBA3AHHBIX CIUCKAX, /IS [PYTUX — B MACCU-
Bax, a /Il TPETbUX M BOBCE MCIOJb3YIOTCA KaKUe-TO 9K30THYecKue cTpyKTypbl. Hainn
MeXaHU3M JIOCTYIIA JI0JIKEH CIIPABJISATLCS CO BCEM 9THM.

K coxanenuio, 17151 pasHbIX BUJOB aHAJIN3a METO/IBI JIOCTyIa K HH(OPMAIIUKA MOTYT
pasmyaTbes. OOGBIYHO TEKCT CKaHUPYETCst OT Havyasa K KoHity. Ho nHoraa tpebyercst
c/leIaTh IPAMO [IPOTUBOIIONIOKHOE. Hanpumep, /17151 peBepCUBHOTO TIOMCKA HYKHO ITPO-
XOJIUThH MO TEKCTY B 0OPATHOM, a HE B TPAMOM HAIPaBJCHUH. A TPU BBIYUCICHUN aJl-
rebpanyeckKnx BhIPAKEHUIT HEOOXOAUM BHYTPEHHUN TOPSIOK 00X0/1a.

Wrak, Hall MeXaHU3M J[OCTYHA JOJZKEH YMEeTh MPUCHOCAOIUBATHCS K Pa3HBIM
CTPYKTYPaM JaHHBIX U MOJIEPKUBATH PasHbIe CIIOCOOBI 06X071a.

UHkancynauns goctyna v nopsgka obxoga

[Toka uTo B HareM uHTepdeiice rrdOB AJIst JOCTYA K TOTOMKAM CO CTOPOHbI KJIH-
eHTOB MCIOJIb3YETCsT IeIOUMCIeHHbIA HHIeKC. XOTs ISt TeX KJIacCoB TIU(OB, KOTO-
PbI€ COZIEPIKAT IOTOMKOB B MACCUBE, 9TO, MOKET ObITh, U Pa3yMHO, HO COBEPIIEHHO He-
addekTUBHO ISt T(OB, MONB3YIONINXC CBA3AHHBIM CIIUCKOM. PoJb abcTpakinm
rindoB B TOM, 4TOOBI CKPBITh CTPYKTYPY JaHHBIX, B KOTOPOii COAEPIKATCS TIOTOMKH.
Toraa Mbl CMOKEM M3MEHUTD JAHHYIO CTPYKTYPY, HE 3aTparkBasi APyrue KJIacchl.

[ToaToMy TOJIBKO Ty paspenieHo 3HaTh, KAaKylo CTPYKTYPY OH HcToJbayer. OT-
ciofa caeqyer, 4to uHTepdeiic raudoB He 0JKeH OTAaBaTh MPEANoYTeHHe KaKoi-To
O/IHOM CTpyKType Aanubix. Hanpumep, He ceyer OnTuMU3UPOBATh €0 B MOJIb3y Mac-
CHBOB, a He CBSI3aHHBIX CIIMCKOB, KaK 9TO AEJATI0Ch 10 CUX TOP.

MbI MOKEM peIuTh IpobJIeMy U OJHOBPEMEHHO MOIEPKATh HECKOJIBKO PasHbIX
croco6oB 06x01a. PazyMHO BKJIIOUUTH BO3SMOKHOCTH MHOKECTBEHHOTO JI0CTYIAa U 00-
XOJ1a MIPSAMO B KJIaCChI TIUGOB U MIPEOCTABUTD CIIOCOO BHIOUPATH MEKLY HUMHU, BO3MOJK-
HO, TIepeiaBasi KOHCTAHTY, SIBJISIONLYIOCS 3JIEMEHTOM HEKOTOPOTO TlepedrciieHust. Boi-
1IOJIHSIsT 0OXO/1, KJIACChI TIePEAAIOT TOT IIapaMeTp APYT APYTY, YTOObI FapaHTUPOBATh, YTO
BCe OHU OOXOJAT CTPYKTYPY B OJIHOM U TOM e TIopsi/ike. Tak sKe J0JKHA TlepeiaBaThest
nobas urdopMmanus, cobpaHHas Bo BpeMs 00Xoza.

JLIst TOIEPIKKI TAaHHOTO TOJX0/1a Mbl MOTJIM Obl 100aBUTh B MHTEp(dEiic Kiacca
Glyph cremyiomniue aGCTpakTHbIE OTepaIuu:

void First (Traversal kind)
void Next ()

bool IsDone ()

Glyph* GetCurrent ()

void Insert (Glyph*)

Orneparu First, Next u IsDone ynpasJsiiorT 00X0/0M. First MpousBOIUT HHK-
nuanusanuio. B kadectse mapaMerpa nepegaerTcs Buj 06X0/a B BUE MEPEUUCIISIEMOi
KOHCTaHTBl TUNa Traversal, KOTOpagd MOXET NMPUHUMATh Takue 3HAUEHUS, Kak
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CHILDREN (06XOAMUTH TOJBKO IPSIMBIX IIOTOMKOB Iin(a), PREORDER (00XOAUTbH BCIO
CTPYKTYPY B IIPAMOM II0psizike), POSTORDER (B 06paTHOM mopsiake) nin INORDER (BO
BHYTPEHHEM TOpsifike). Next TepexoquT K cJAeAyoleMy riudy B mopsiake o6Xoa,
a IsDone coobaer, 3akOHUIICS U 00X0[. GetCurrent 3aMEHsIET ONeparuio
Child — oCyIIecTBIsIeT JOCTYI K TeKylieMy B AanHoM 06xoze rimdy. Crapast omnepa-
sl Insert TepPenuChIBAETCs, TEIEPh OHA BCTABJISIET TIM( B TEKYIIYIO MO3UIIHIO.

[Tpu anamm3e MOKHO OBLIO OBI UCTIOIB30BATH CaeAy ot Koz Ha C++ st 06xo/1a
CTPYKTYPBI IJIN(MOB ¢ KOPHEM B g B IIPSIMOM TIODPSIZIKE:

Glyph* g;

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

// BHIIOJHUTL aHAJU3

}

OGparure BHUMAHHUE, YTO MbI UCKJTIOUNJIN 1[EJIOYNCIECHHBIN WHIIEKC U3 uHTepheii-
ca rdos. He ocTasoch HUUEro, 4To TPEANoJIaraio Obl KaKOW-TO MPEANOUTHTETbHbBI
KoHTeitHep. MBI Takke yOeperiu KIUEHTbl OT HeOOXOANMOCTH CaMOCTOSITEIbHO pea-
JIN30BBIBATH TUITMUHBIE BUJIbI JOCTYTIA.

Ho arot nogxoz eie He upeanieH. Bo-nepBbix, 3/1eCh HE TOAIEPKUBAIOTCS HOBbIE
BHUJIbI 00XO/1a, HE PACIIUPSIETCS MHOKECTBO 3HAUCHUIA TIEPEUHCIICHUST 1 He JI00ABIISIOTCS
HOBBIE onepainu. [IPernooKuM, 4To HaM HysKEeH BapHaHT MPSIMOTO 00X071a, TPU KOTO-
POM aBTOMATHYECKHU [IPOILYCKAIOTCsI HETEKCTOBbIE bl Toraa mpuiioch Obl UIBMEHUTh
nepeuricyienne Traversal, BKIIOYMB B HETO 3HaueHne TEXTUAL PREORDER.

Ho HexesaTebHO MEHATH yiKke uMetolecss o0bsiBieHus. [lomeleHe Bcero Me-
XaHM3Ma 00X0/Ia B MepapXuio Kjacca Glyph sarpyaHsger MOAMMUKALUIO 1 PacLiipe-
Hue 6e3 M3MeHeHMs] MHOTHX JIPYTUX KJaccoB. MexaHu3M Tak/ke TPY/HO MCII0Jb30BaTh
MIOBTOPHO /it 00X0/4a APYTUX BUAOB CTPYKTYp. I elie Heab3s uMeTh Oojiee OfHOTO
AKTUBHOTO 00X0/Ia HaJl JIAHHOM CTPYKTYPOIL.

Kak yske He pas ObIBaIO, HAUJTyUIIee PEICHIe — HHKATICYINPOBATH U3MEHSTIOIYIO-
sl CYIIHOCTD B KJacc. B JaHHOM cirydae 970 MeXaHM3MbI JiocTya u obxoa. Jomycru-
MO BBECTHU KJacC 0ObEKTOB, Ha3bIBAEMBIX UTepPaTOpaMM, eIMHCTBEHHOE HazHaYeHue
KOTOPBIX — OIIPEJeIUTh PasHble HaOOPBI TAKMX MEXaHU3MOB. MOKHO TaKKe BOCIIOJb-
30BaThCsI HACTEOBAHUEM JIJIsT YHUMDUKAIINN JOCTYTIA K PA3HBIM CTPYKTYpaM JTaHHDBIX
1 TIOIEPKKY HOBBIX BHI0B 00xoza. Torga He npuaercs n3MeHsATh UHTepgeiichl Tiim-
(boB w1 TporaTh peanuszanuy CymecTBYOMMIX rndoB.

Knacc Iterator u ero nogknaccoli

Mbri ipumeHnM abCTPaKTHBIN Kitace ITterator st onpeseerus ooiero uarepdeii-
ca IoCTyIa 1 06xo1a. KoHKpeTHble IogKIacehl Bpojie Arraylterator u ListIterator
peaym3yIoT aHHbI WHTepdeic 1 TpeloCTaBIeHs OCTyTIa K MacCUBaM 1 CITHC-
KaM, a TaKue IOJKJIACChl, KaKk PreorderIterator, PostorderIterator u UM IIO-
NMOOHBIE, PeaNnu3yioT pasHbie BUIBI 00XO0M0B CTPYKTYp. Kaskabiil moakiace Kiaacca
Iterator COMAEPKUT CCHUIKY HAa CTPYKTYPY, KOTOPYIO OH OOXOAUT. IKIEMILISPHI MOJI-
KJIacca MHUIUAJIN3UPYIOTCS 3TOH cCchlIKoM 1ipu co3ziannu. Ha puc. 2.13 nokasan kiracc
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Puc. 2.13. Knacc Iterator v ero nogknaccsl

Iterator W HECKOJIBKO €ro mojakiaaccoB. O6paTrrte BHUMaHWE, YTO MbI 106aBHUIN
B uHTepdeiic Kimacca G1yph abCTpakTHYIO onepaniio CreateTterator Ui TOAAEPK-
KM UTEPaTOPOB.

Nurepdeiic nureparopa mpegocrapider onepanuu First, Next u IsDone g
yrpasaenust 06xonoM. B kimacce ListIterator peamusaius onepanuu First yka-
3bIBAaeT Ha IIEPBBII AJIEMEHT CIIMCKa, a Nex t IepeMeliaeT uTepaTop Ha CJeAyIONuii ase-
menT. Onepanus IsDone Bo3BpalllaeT IIPU3HAK, TOBOPALINAN O TOM, Ieperies Jiu yKa-
3aTeJib 32 MOCJAeIHNI aeMenT crucka. Oneparus CurrentItem pasbIMEHOBBIBACT
uTEpaTop /I Bo3Bpata ramda, Ha KOTOpbIi OH ykasbpiBaeT. Kiacc ArrayIterator
JleJIaeT TO JKe caMoe ¢ MaccuBaMy II(OB.

Tenepb Mbl MOKEM TIOJIYYUTD JOCTYI K IOTOMKAaM B CTPYKTYype rnda, He 3Has ee
IPe/ICTaBICHUS:

Glyph* g;
Iterator<Glyph*>* i = g->Createlterator();

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

// BHIIOJIHUTL OEMCTBME C IIOTOMKOM

}

Createlterator 10 yMOJYAaHWUIO BO3BpalllaeT 9K3eMILsAp NullIterator.
NullIterator — 3TO BBIPOXKAECHHBINH UTEpaTOp i IndOB, y KOTOPBIX HET MOTOM-
KOB, TO €CTb JIMCTOBBIX rinos. Onepaiug IsDone /g NullIterator Beerja Bo3-
BpalllaeT UCTUHY.
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[Toaxmace rmda, MMeroIero MOTOMKOB, 3aMellaeT onepaiuio Createlterator
TaK, YTO OHA BO3BPAIIAET 9K3EMILISIP IPYToro mojkiacca kinacca Iterator. Kakoro
MMEHHO — 3aBUCHT OT CTPYKTYPBI, B KOTOPOII coziepskatcst noToMku. Eciiu mozgkiace Row
Kacca G1lyph pasMmeraer OTOMKOB B CITHCKE, TO €ro onepaiust Createlterator Oy-
ZeT BBITJISIIETh IPUMEPHO TaK:

Iterator<Glyph*>* Row::Createlterator () {
return new ListIterator<Glyph*>( children);

}

Il 06xXoma B IPSMOM U BHYTPEHHEM TIOPSIIKE UTEPATOPHI PEATU3YIOT aJTOPUTM
06X0/1a B TEPMIHAX, OTPEIETEHHBIX /TSI KOHKPETHBIX indoB. B o6onx ciaydasx ure-
paTopy TepeaaeTcst KOpHeBOH Tiind TOi CTPYKTYPbI, KOTOPYIO HysKHO oboiitu. VTtepa-
TOPBI BBI3BIBAIOT Createlterator M KaxkAoTO TaUda B 3TOM CTPYKTYPE U COXpa-
HAIOT BO3BpallleHHbIE UTEPATOPbI B CTEKE.

Hamnpumep, kiacc PreorderIterator nojydaer utepaTrop oT KOPHEBOIO Iiuga,
MHUIUAIU3UPYET €r0 Tak, YTOObI OH YKA3bIBAJl HA CBOI TIEPBBIN 3JIEMEHT, a 3aTeM I0-
MEIIAeT B CTEK:

void PreorderIterator::First () {

Iterator<Glyph*>* i = root->Createlterator();
if (1) A
i->First();

_lterators.RemoveAll ()
_iterators.Push(i);

}

CurrentItem H0/KHA 6YZI€‘T TIPOCTO BBI3BATH olleparnio CurrentItem aAda ure-
paTopa Ha BEPIINHE CTEKA:

Glyph* PreorderIterator::CurrentlItem () const {
return
_iterators.Size() > 0 ?
_iterators.Top()->CurrentItem() : 0;

}

Onepanysg Next obpaliaercs K UTepaTopy ¢ BEPIIUHBI CTEKA C T€M, YTOOBI JIEMEHT,
Ha KOTOPBIN OH YKa3bIBaEeT, CO3/IaT CBOM UTEPATOP, CIIyCKAsICh TEM CaMbIM TI0 CTPYKTY-
pe roB Kak MOSKHO HITKE (TO BEJIb MPSIMOU TTOPSIOK, He Tak Ju?). Next ycTaHas-
JIMBAeT HOBBII UTEPATOpP Tak, YTOOBI OH YKas3bIBaJ Ha MEPBBIH 9JIEMEHT B MOPsIAKE 06-
X0/l1a, ¥ TIOMEIIAET €T0 B CTEK. 3aTeM Next MpPOBepsIeT MOCAEAHNUN BCTPETUBITUNACS
nTEepaTop; ecin ero onepalyd IsDone Bo3BpalllaeT true, TO 06X0/:[ TEKYIIETOo MoJie-
peBa (nsn aucTa) 3aKkoHYeH. B Takom ciryuae Next CHUMaeT UTepaTop ¢ BepITUHBI CTe-
Ka ¥ TIOBTOPSIET BCIO TTOCEI0BATETHHOCTD IEWCTBHH, TTOKA HE HAMET cieayoliee He
HOJIHOCTBIO 000IIIEHHOE AEPEBO, eCIU TAKOBOE CyIlecTBYeT. Eciu e HeoO0MmIeHHbIX
nepeBbeB OOJIbIIE HET, TO MbI 3aKOHYIIN OOXOZI:
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void PreorderIterator::Next () {
Iterator<Glyph*>* i =
_iterators.Top()->CurrentItem()->Createlterator();

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

while (
_iterators.Size() > 0 && iterators.Top()->IsDone ()

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

}

OGpatuTe BHUMaHIE, UTO KJaace Iterator MO3BOMSET BBOANUTH HOBBIE BUIBI 00XO0-
JIOB, HE U3MEHSIST KJIACChI TJIU(OB, — MBI TIPOCTO TIOPOKIAEM HOBBI TTOIKIACC U I0OABIIS-
eM HOBBIIT 00X0/ TaK, KaK IIPojeJiajin 9T0 it PreorderIterator. Ilogkiaccsr Kiacca
Glyph TIOJB3YIOTCST TEM JKe CaMbIM UHTephEcoM, YTOOBI TIPEIOCTABUTD KJIMEHTAM /10
CTYII K CBOUM TTIOTOMKaM, He PacKpbiBasi BHYTPEHHEH CTPYKTYPBI JaHHBIX, B KOTOPOI OHH
xpaHsaTcest. [IOCKOJIbKY MTEPaTOPbl COXPAHSIOT COOCTBEHHYHO KOITHIO COCTOSTHUSI 00X0/1a,
TO OTHOBPEMEHHO MOKHO UMETh HECKOJIBKO aKTUBHBIX UTEPATOPOB JIJIST OJTHOU U TOI JKe
CTPYKTYPBL U, XOTsI B HaIieM TpUMepe Mbl 3aHUMAJINCh 0OX0I0M CTPYKTYP TIU(DOB, HUY-
TO He MeMIaeT MapaMeTpr30BaTh KJjacc THIa PreorderIterator TUioM o0ObeKTa
crpykTypbl. B C++ MBI BOCITIOJIb30BaJMCh GBI 1715t 9TOTO TabaoHamu. Torma omcaHHbIi
MEXaHU3M UTEPATOPOB MOKHO ObLIO OBl TIPUMEHUTD [IJisT 00X0/Ia IPYTUX CTPYKTYP.

lNarrepH nrepartop

[TaTrepr UTEpaToOp abeTparupyeT OMUCAHHYIO TEXHUKY MOIEPIKKH 00X0/1a CTPYK-
TYP, COCTOSIIIX U3 0OBEKTOB, U AOCTYIA K UX sjieMeHTaM. OH TPUMEHUM HE TOJHKO
K COCTaBHBIM CTPYKTYPaM, HO U K TPYIIaM, abCTparupyer ajiroputM 06Xo/1a U IKpaHu-
PYET KJIMEHTOB OT JieTajieil BHYTPEHHEH CTPYKTYPbl 0OBEKTOB, KOTOPbIe OHU 0OXO/IAT.
[TaTTepn ntepaTop — aTo elie OJUH [IPUMEpP TOT0, KaK MHKAIICYJISINA U3MEHSIoIelcs
CYI[HOCTH TIOMOTaeT J0CTHYb MOKOCTH U TIOBTOPHOIT Mcrnosnbayemocti. Ho Bee paBHO
npobjieMa UTepaIiil OKas3bIBAETCs TJYOOKOU, MOITOMY MATTEPH UTEPATOP TOpasiio
CJIOJKHEH, ueM OBIIO PacCMOTPEHO BBIIIIE.

O6xo4 n feuncTBus, BbiNonHsaeMble rnpu obxoge

HTaK, Tenepp, Korjaa y Hac ecTh crocod 06oiTH cTpyKTypy IdOB, HYKHO 3aHATh-
s TIPOBEPKOIT MPAaBOIMCAHK M PACCTAHOBKOI mepeHocoB. [ 060uxX BUAOB aHaIM3a
HEOOXOMMO aKKyMYJIMPOBaTh COOPaHHYIO BO BpeMs 00X0/1a MH(MOPMAIIHIO.

[Ipeskae BCero caemyeT pPelluTh, Ha KaKylo 4acTh IIPOTPaMMbl BO3JIOKUThH OTBET-
CTBEHHOCTb 32 BBIIOJIHEHNE aHaa3a. MoKHO ObLIO ObI IOPYYUTH 9TO KJaccaM Iterator,
TEM CaMbIM C/eJIaB aHaJInu3 HeoTheMJIeMOol YacThio o0xona. Ho pemenue cramo Gor 6o-
Jiee THOKKMM U IIPUTOAHBIM JIJISE IIOBTOPHOIO MCIOJIb30BaHU, ec/ii Obl 00X0/ ObLI OT/ie-
JIeH OT J€HCTBUI, KOTOPBIE IIPU 9TOM BBINOJIHAIOTCA. [[€10 B TOM, 4TO JISI OQHOTO U TOTO
e BUIa 00X0/1a MOTYT BBIIOJIHATHCS pasHble BUABI aHaan3a. 1109TOMy OfUH U TOT XKe
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HabOp UTEPATOPOB MOKHO OBLIO OBl UCIIOIB30BATD JIJIsI PA3HBIX AaHATUTHUYECKUX OTle-
panuii. Harpumep, mpsiMoii OpsiIok 00X0/1a IPUMEHSIETCS B PA3HbBIX CJIyYasiX, BKJIIO-
Yas IIPOBEPKY [PABOIMCAHUS, PACCTAHOBKY IIEPEHOCOB, TOMCK B IIPIMOM HaIIpaBJie-
HUU U TIO/ICYET CJIOB.

Wrak, ananus u 06X0J cieiyeT pasaeautb. KoMy ere MOKHO MOPYYUTh aHAIH3?
Mpbr 3HaeM, 94TO Pa3HOBUIHOCTEH aHAM3a JOCTATOYHO MHOTO, U B KaJK/IOM CJIydae B Te
WJIM WHbIE MOMEHTDI 00X0/1a OY/IyT BBITIOJIHSATHCST Pa3JndHble JeiicTBIsL. B 3aBucuMoc-
TH OT BU/Ia AHAJTM3a HEKOTOPBIE TIHU(hBI MOTYT OKa3aThest GoJiee BasKHBIMI, YeM JIPYTHe.
ITpu mpoBepke MPaBOMUCAHMS U PACCTAHOBKE MEPEHOCOB MBI XOTEJU OBl PacCMaTpH-
BaThb TOJIbKO CUMBOJIbHBIE TJIM(BI U IPOIyCKATh Tpaduyeckue — JUHUM, PACTPOBBIC
n300paskeHns u T.J1. Eciu MbI 3aHIMaeMCsl Pas/ieJICHUEM TIBETOB, TO JKeJTaTeTbHO ObLIO
Obl IPUHUMATH BO BHUMAaHUE TOJBKO BUAMUMBIE, HO HUKAK He HeBUanUMbIe Tindbl. Ta-
KM 06pa3oM, pasHble TIH(BI JOUKHBI TIPOCMATPUBATHCS PA3HBIMU BUAAMU aHAJIN3A.

[ToaToMy maHHBIN B/ aHATTM3A TOJIKEH YMETh Pa3ndaTh rindbl o ux tuiry. Ode-
BU/IHOE PelIeHre — BCTPOUTH aHATUTUYECKHE BO3MOKHOCTH B CAMU KJIacChl TJIH(OB.
Torza uist KaskI0ro BUjia aHAIM3a MBI MOJKHO OBLIO 00ABUTH OJHY UJIH HECKOJIBKO ab-
CTPaKTHBIX Olepaluii B Kjacc Glyph M peain30BaTh UX B TOJKIACCAX B COOTBETCTBUHT
C TOH POJIbI0, KOTOPYIO OHU UIPAIOT IIPU aHaJIN3e.

OpHaKO HempusiTHAasE 0COOEHHOCTh TAKOTO MOAXO0/a COCTOUT B TOM, YTO IIPUAETCS
U3MEHSITh KaK/IbIHA Kiacce TmoB npu 1o6aBieHr HOBOTO BUa aHaIM3a. B HEKOTO-
PBIX CITydasx IPoOIeMy YIaeTCst CIIAUTh; €CJIM B aHAN3E YIaCTBYET HEMHOTO KJIACCOB
WU ecaiv GOJTBITMHCTBO U3 HUX BBITOIHAIOT aHAJIU3 OJIHUM W TEM e CIIocoO0M, TO MOJK-
HO TIOMECTHUTH TIOJPA3YMEBAEMYIO PeaTI3aInio abCTPAKTHOM OMepaIui TPSIMO B KJIACC
Glyph. Takag onepanus 1o ymosdanuio Oyzer obpabarbiBath Hanbojiee paciupocTpa-
HeHHBI ciydait. Torga Mbl CMOTJIH ObI OTPAHUYHUTECS TOJBKO M3MEHEHUSIMU KJIacca
Glyph u Tex ero moAKJIacCoOB, KOTOPble OTKJIOHAIOTCSA OT HOPMBL.

Ho, HecMoTpst Ha TO UTO peayusaiys 1Mo yMOJYAHUIO COKPAIAeT 00beM U3MEHE-
HUH, TPUHITUTHATbHAS TIPobIeMa ocTaeTcss: mHTepdeiic kaacca Glyph HeoOXOIMMO
PACIIUPSTH PU J0OABIEHUN KayKI0TO HOBOTO Bujia aHasiusa. Co BpeMeHeM Takue orie-
panuu 3aTeMHST cMbIc aToro uurepdeiica. Byaer TpysHo MoHATD, 4TO OCHOBHASA 11eJIb
rnda — ONpeeJIuTh U CTPYKTYPUPOBATh OGBEKThI, UMEIOIIIE BHEIIHEE MTPEICTaBIe-
Hue u (opmy; B uHTEpdeiice TOABUTCI MHOTO JIMITHUX JeTAJEH.

NMukancynsmms anaiausa

Cyzist 0 BCeMy, CTOUT MHKATICYJIHPO-
BaTh aHAN3 B OTJAETLHBIN 0OHEKT, KAK MbI
ysKe MHOTO pa3 jejanu npeskne. MosKHO
ObL10 ObI IOMECTUTH MEXaHU3M KOHKPET-
HOTO BW/Ia aHAJN3a B €ro COOCTBEHHBIN
KJIacC, a 9K3EMITJISIP 9TOTO KJIAcCa UCTIONb-
30BaTh COBMECTHO C MOXOISIIM UTEPATO-
pom. Torza ureparop <epeHocu> Obl TOT
HK3EMILISAP OT OAHOTO riuda K APyromy,
a 00BEKT BBITIOJMHT Obl CBOW aHAJIM3 JIJIsT
Kask/10ro aeMenTa. [To Mepe mpoBUKeHUsT

Ananusatop
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06x0/1a aHAJIN3aTOP HAKAILIMBAJ Obl OIIpeeeHHy 0 HHMOpMaliio (B JaHHOM Clydyae —
CHUMBOJIBI).

[IpUHIMIMAIBHBIA BOIIPOC IIPU TAKOM IMOAXOJE — KaK 00hEKT-aHAIU3aTOP Pas/Ii-
vaer BUbI rndoB, He Iprberas K PoBepKe WK IIPUBEAEHNIM TUIIOB? Mbl He XOTHM,
yTOOBI KJIaCcC SpellingChecker BKJIOYaJ TaKOM IICEBAOKO/L:

void SpellingChecker::Check (Glyph* glyph) {
Character* c;
Row* r;
Image* i;

if (c = dynamic cast<Character*>(glyph)) {
// aHanIM3MpPOBaTh CUMBOJI

} else if (r = dynamic cast<Row*>(glyph)) {
// aHanmM3MpPOBaTh MNOTOMKU I

} else if (i = dynamic cast<Image*>(glyph)) {
// HMUero He IejyaTb

}

Takoii KoJ1 onupaeTcst Ha crienupuyecKue BOSMOKHOCTH GE30MacHbIX MO OTHOIIIe-
HUIO K TUIaM ripuBesiennil. Ero tpyaao pacupsits. HyskHo He 3a0bITh HU3MEHUTD TEJIO
MaHHON (DYHKIMK TTOCIe JTI060TO U3MEHEHUsT Hepapxuu Kiacca Glyph. B obrmem ato
KaK pa3 TaKkoi Koji, HeOOXOMMOCTh B KOTOPOM XOTEIOCh Obl YCTPAHUTh.

Kak yiitu ot manxoro rpy6oro noaxoma? ITocMoTpuM, 4TO IIPOUB0ILET, €CJIU MbI
n06aBUM B KJace G1yph Takyio abCTPaKTHYIO OMEPaIuio:;

void CheckMe (SpellingCheckeré&)

OnpeaeJH/IM onepainio CheckMe B KaK/IOM II0/IKJIacce Kaacca Glyph caeayionmm
obpasom:

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

riae GlyphSubclass 3aMeHAETCA UMEHEM I10/IKJ1acca er(ba. 3aMeTumM, 4To IIpU BBI30BE
CheckMe KOHKPETHBIH MOJKIacC Kiacca G1yph U3BeCTeH, Be/lb MbI K€ BBITTOTHSIEM OHY
u3 ero onepaiuii. B cBoto ouepesib, B mHTEpdetice kimacca SpellingChecker ecTb ore-
pauma tuna CheckGlyphSubclass Ui KaKI0T0 IIOAKIacca Kiaacca Gl yph1:

class SpellingChecker {
public:
SpellingChecker();

! Mbl MO/ ObI BOCIIOJIB30BATBCS MEPErPY3KON (DYHKIMIT, 4TOObI TIPUCBOUTD 9TUM (DyHKIIMSM-9JICHAM O/1-
HaKOBBbIE NMeHa, MOCKOIbKY UX MOKHO PasIN4nTh MO THUIIAM NapaMeTpoB. 371eCh MbI AT UM Pa3Hble nMe-
Ha, YTOOBI OBITIO BHHO, 9TO HTO BCE-TAKHU PasHble (HDYHKINH, OCOOEHHO IPH MX BBI30BE.
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virtual void CheckCharacter (Character¥*);
virtual void CheckRow (Row*) ;
virtual void CheckImage (Image*) ;

// ... u Tak pajee
List<char*>& GetMisspellings();

protected:
virtual bool IsMisspelled(const char*);

private:
char currentWord[MAX WORD SIZE];
List<char*> misspellings;

}i

Ormnepaiing nmpoBepku B kiacce SpellingChecker as rommdoB tuna Character
MOTJ1a ObI BBITJISIIETH TaK:

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

if (isalpha(ch)) {
// moGaBurTe OykBYy K _currentWord

} else {
// BCTpeTusnach He-OyKBa

if (IsMisspelled( currentWord)) {
// mobaemre currentWord B misspellings
_misspellings.Append (strdup( currentWord));

_currentWord[0] = '\0';
// nepeycTaHOBMTH _currentWord mis NpoBEepKM
// cremyomero cijoBa

}

O6paruTte BHUMAHVE, YTO MbI OTIPEEIIUIIN CIIEIUAIbHYIO onepaluio GetCharCode
TOJIBKO U151 Kyacca Character. OOBEKT MPOBEPKHU MPABOMUCAHUSA MOKET PaboTaTh CO
crenuIIecKIMI JIJIST TOAKIACCOB OTIEPAIIUAMU, He Mpuberast K IPOBEPKE UJIN TPUBe-
JIEHUIO THIIOB, & 9TO TO3BOJIIET HAM TPAKTOBATh HEKOTOPBIE OOBEKTHI CIIEINATbHBIM
006pasom.

O06pekT Kacca CheckCharacter nakammBaer OykBbl B Oydepe currentWord.
Korzia Berpeuaercst He-GyKBa, HAPUMED CUMBOJI TIOYEPKUBAHUS, STOT OOBEKT BHI3bI-
BaeT onepanuio IsMisspelled g mpoBepku opdorpadun caoBa, HAXOIAMIETOCT
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B _currentWord.1 Ecau cioBo nanucano HelpaBuibHO, TO CheckCharacter n006aB-
JISIET €T0 B CITHCOK CJIOB ¢ omuOKkami. 3artem 6ydep currentWord oYMIaeTcs st
npuema cJemyiomero cjaosa. I1o sapepirennyn 06xona MOKHO 100paThCs A0 CIIUCKA CJIOB
¢ ommbKaMu ¢ ITOMOIIBIO oreparun GetMisspellings.

Ternepb JOruuHO 06OUTH BCIO CTPYKTYPY (OB, BbI3biBast CheckMe I KasK10r0
rida u nepenasas el 00bEKT IPOBEPKH IPABOIMCAHNS B KaueCTBe apryMeHTa. Tem
CaMbIM TeKyIuHﬁ rmud a1 SpellingChecker I/I,ZIEHTI/I(bI/IHI/IpyeTCSI 1 MOJKET IIPOJ0JI-
JKaTh IIPOBEPKY:

SpellingChecker spellingChecker;

Composition* c;

!/

Glyph* g;
PreorderIterator i(c);

for (i.First(); !i.IsDone(); 1i.Next()) {
g = i.CurrentlItem();
g->CheckMe (spellingChecker) ;

}

Ha cremyrorieit muarpamme TIoKa3aHo, Kak B3auMOIECHCTBYIOT Tn(bI TUTIa Character
u 00bekT SpellingChecker.

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

|

CheckMe(aSpeIIingChecker)= ’J‘ CheckCharacter(this)

P GetCharacter()
) L [poBepsieT
CheckMe(aSpellingChecker) »| |CheckCharacter(this) | nonnoe
| |cnoeo
» GetCharacter()

IToT moaxo/ paboraet npu moucke opdorpaduueckux ommmbOK, HO KaK OH MOJKET
MOMOYb B IOJJIEPIKKE HECKOIBKUX BUIOB aHasm3a? [1oxoske, 4To mpuieTcst 100aBsiTh
ortepanuio Bposie CheckMe (SpellingChecker&) B Kiacc Glyph M €ro mojKaaccol

! (DyHKL[I/IH IsMisspelled peasmayer aJropuT™ 1poBepku opdorpaduun, geTaan KOTOPOro Mbl 3/1eCh He
[IPUBOAUM, IIOCKOJIbKY MBI CJIeJIald ero He3aBUCUMBIM OT Ausaiina Lexi. Mbl MojkeM HOAJep:KaTh pasHble
AJITOPUTMBI, TTOPO3K/IAs MOJIKJIACCH! Khacca SpellingChecker. Vi npuMeHUTH Ui 3TOH 1IeJIM TATTEPH
cTpaterus (kak /st (hopMatupoBanust B paszerie 2.3).
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BCSIKWH pa3, KaK BBOJUTCST HOBBIN BUJI aHa/IM3a. Tak OHO U €CTh, eCJI Mbl HACTauBaeM
Ha HEe3aBHCUMOM KJIacce ISt KasKIoro Buja anaausa. Ho mouemy Obl He npugaTh BCeM
BUJIAM aHAJN3a OIMHAKOBBIN UHTEPGEC? ITO MO3BOIUT HAM HUCIOJIb30BATH WX MOJIU-
mopdHo. U Toraa Mbl cMOYKeM 3aMeHUTD crieliuduieckue /Jjisi KOHKPETHOTO BUa aHa-
Ji3a onepanuu Bpojie CheckMe (SpellingChecker&) ogHON MHBApUAHTHOM omepa-
ueii, npuHuMaioleil 6ojee 00NN apamerp.

Knacc Visitor n ero noaknaccbi

MbI OyzieM MCII0/Ib30BaTh TEPMUH «IIOCETUTENb> I 0003HAYEHMs K1acca 00beK-
TOB, «IIOCEIIAIIUX> APyrre 00beKThl BO BpeMs 00Xoaa, 1adbl ceJaTh TO, 4TO He0OX0-
JIIMO B TaHHOM KOoHTeKcTe.! Torma Mbl MoskeM OnpeeiuTh Kiaace Visitor, onmuchiBa-
oI abCTPaKTHBIN uHTEpdeiic aIs mocerienns rindoB B CTPYKTYype:

class Visitor {

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

// ... u Tak pajee

}i

KoHnkpeTHbIe Tofik1acchl Vi s itor BRITOMHSIIOT pa3Hble BU/bI aHanu3a. Hampumep,
MOKHO OBLIO OIpeAesuTh Hoakaace SpellingCheckingVisitor ais IpoBEpKU
IIPaBONUCAHMA U OJKIace HyphenationVisitor i pacctaHoBKY nepeHocos. [Ipu
9TOM SpellingCheckingVisitor Gbu1 Obl peaaM3oBaH TOYHO TaK e, KAaK MbI pea-
J30Bajin Kiaace SpellingChecker Bbillie, TOJBKO MMEHA OTEPAIMil OTPaskaiu Obl
6oasee obiuil narepdeiic knacca Visitor. Tak, onepaiust CheckCharacter Hasbl-
Bajlach Obl VisitCharacter.

[Tockonbky uMs CheckMe He HMOJAXOAUT JJIS TOCETUTENEH, KOTOPble HUYEro He
TIPOBEPSIIOT, MBI UCITOJIL30BAN ObI UMsT Accept. APryMEHT aTO#l OTepaIu ToKe MpH-
JIOCH OBl UBMEHNUTD Ha Visitors, 4TOOBI OTPA3UTH TOT (hAKT, UTO MOKET TIPUHIMATH-
cst 000l mocerutesib. Terepb st T0OABIEHUST HOBOTO BUJIA aHAJIN3A HYKHO JIUIITh
OTIPE/IETTUTH HOBBIN MOJKJIACC KTacca Visitor, a Tporarh Kiaacchl TAnUdOB BOBce He
obGszaTeibHO. MBI MOJIJIEP/KAIN BCE BO3MOKHBIE B OYyIeM BUIbI aHAJ3a, T00aBUB
JIMIIIB OJIHY OTIePaIMIO B Kyace Glyph U ero moJKIacChl.

O BBITIOJHEHNUH TPOBEPKHU TIPABOIMCAHIS TOBOPIJIOCH BbiIlie. Takoii e moaxon Oy-
JleT [IPUMEHeH /I aKKyMYyJIMPOBaHUs TeKCTa B loJK/Iacce HyphenationVisitor. Ho
TocJie TOTo Kak onepaiud VisitCharacter u3 nmoakiacca HyphenationVisitor
3aKOHYMJIA PACIIO3HABAHUE 1IEJIOTO CJIOBA, OHA BeeT cebst mo-apyromy. Bmecto mposep-
k1 opdorpaduu MPUMEHSIETCST AJITOPUTM PACCTAHOBKH TIEPEHOCOB, YTOOBI OMPE/IE/IHTH,
B KaKUX MECTaX MOJKHO TIEPEHECTH CJIOBO Ha JPYTYIO CTPOKY (ecim 9T0 BOOOIIE BO3MOK-
HO). 3areM IS KaKIO0H U3 HAWJEHHBIX TOYEK B CTPYKTYPY BCTABJISETCS PA3IEJISIONIAN

! «ITocetutb» — 9TO JMIIb HEMHOTUM GoJiee 06Luee CJIOBO, 9Y€M <«IIPpOAHAJIN3NPOBATH>. Ono TIPOCTO IIpeaBOC-
XHUIAET Ty TEpPMUHOJOIMIO, KOTOpOﬁ MbI 6yH8M TI0JIb30BATbCA IIPU 06Cy>KZ[€III/II/I CJEYIOMIETO MMaTTepHa.



lNMpaBonucaHue n paccTaHoOBKa rnepeHOCoB ..--

(discretionary) rimd. Paspenstonme riandbl SBIAOTCS 9K3EMIUISIPAME OIKIAcca
Glyph - knacca Discretionary.

Pazpensionumii riimnd MOKeT BBITJISIETD O-PAa3HOMY B 3aBUCHMOCTH OT TOTO, SBJIS-
€TCs OH TOCJEeTHUM CUMBOJIOM B CTPOKe Wi HetT. Ecsin 310 ocnenqnuii cumBoJ, rind
BBITJISITAT Kak Jiehrc, B TPOTHBHOM CJIydae He oTobpaxkaercst BooOe. Pasmemstonmii
raud 3anpammBaer y cBoero poautessi (06beKTa Row), SIBJASETCSI JIM OH MOCTEAHUM
[OTOMKOM, ¥ JIeJIAeT 9TO BCAKUI pas, KOTja OoT Hero TpebyioT otobpasuth cebs nim
BBIUNCTUTH CBOM pa3Mepbl. Crparerust (hopMaTUPOBAHWS TPAKTYET Pa3zeIsionie Tu-
(Bl TOUHO TaK Ke, KaK MPOITYCKHU, CYUTAS UX «KaHIUJaTaMU» HA 3aBEPIIAIONTUN CHUM-
BoJI cTpoku. Ha auarpaMme Huske 110Ka3aHO, KaK MOXKET BBIIVISA/IETh BCTPOEHHBII pas-

JIEJINTEJIb.

l'laTTepH noceruresb

Boireonincannast mpolesypa — npuMep IpuMeHeHusl naTTepHa NocetuTenb. Ero
TJIaBHBIMI YYACTHUKAMM SIBJISIOTCS Kiace Visitor u ero noakiaccest. [larrepn noce-
TUTENb abcTparupyer MeTO/, TO3BOJISIONINN UMETh 3apaHee HEOTPEIeJEeHHOE YICIIO
BUJIOB aHAJIN3a CTPYKTYP rinoB 6e3 M3MeHeHust caMuX kiaaccoB Timgos. Eme oxHa
noJie3Hast 0COOEHHOCTD TTOCETUTENIENH COCTOUT B TOM, YTO X MOKHO HPUMEHSITH HE
TOJIBKO K TAKMM arperatam, Kak Hallli CTPYKTYPbI IIH(OB, HO U K JIIOOBIM CTPYKTYPaM,
cocrosiuM u3 00bekToB. Cloia BXOAST MHOKECTBa, CIIUCKU W Jla)ke HallpaBJICHHBIE
anmknaeckue rpadsl. Bosee Toro, KIacchl, KOTOpbie OOXOMUT TTOCETUTEND, HeoOsI3a-
TEJNBHO JIOJIKHBI OBITH CBSI3AHBI JIPYT € JPYTOM Yepe3 oOIMUN POANTETbCKUN Kiace.
A 3TO 3HAYUT, YTO MOCETUTEN MOTYT TIepeceKaTh IPAHUIIBI NEPAPXUIT KITACCOB.

BaskHblii BOIIPoC, KOTOPBIN Ha/l0 3aaTh cebe nepes IpuMeHeHneM artepHa noce-
TUTESb, 3By4YnT Tak: «Kakue nepapxuu KJaaccoB HanboJjiee 4acTo OyayT U3MEHSThCS?>
ITOT marTepH 0cobEHHO yI00€eH, eciu HeoOX0AUMO BBITIOIHSTh JIHCTBUS Hajl 00beK-
TaMu, TPUHAIEKANMMA KJIAcCy cO cTabUIbHOM cTpyKTypoil. /loGaBiieHre HOBOTO
BUJIA IOCETHUTEIST He TPeOYeT UBMEHSITh CTPYKTYPY KJIAcca, 4TO 0COOEHHO BasKHO, KOT/IA
KJace 60uibioil. Ho mpu kaskoM 100aBJeHUI HOBOTO TIOKIacca Bbl Oy/ieTe BBIHY KIe-
HBI OGHOBUTD BCe MHTEPMEHCHI TIOCETUTENS € TETBI0 BRIIOYNUTH OMEpaIuio Visit. . .
JUIST 3TOTO TIOJIKJIAcca. B HallleM IPUMepe 9TO 03HAYAET, UTO 00ABJIEHUE TTOKIACCA FOO
Kjacca Glyph norpefyer UBMEHUTD KJIace Visitor U Bce ero nojK/Iacchl, 4To0bl 10-
GaBUTH omepalnio VisitFoo. OnHaKO IPU HAIIKX TIPOEKTHBIX YCIOBHSIX TOPasio 60-
Jiee BeposATHO jnobasienne K Lexi HOBOro BUAa aHaiM3a, a He HOBOTO BUA TH(OB.
[ToaTromy asis HaMIUX 11esieil TaTTePH MMOCETUTEb BIIOJTHE MOAXOINT.
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2.9. Pe3lome
[Ipu mpoekTupoBanny Lexi MBI MPUMEHNJIN BOCEMb Pa3INYHBIX TTATTEPHOB:

Q KOMMOHOBLUMK JiJis TpejicTaBjienusi (pU3nIecKoil CTPYKTYPbI JOKYMEHTA;

Q cTpaTerus g BO3MOKHOCTH MCTIOIb30BAHMS PA3JINIHbBIX aJTOPUTMOB (hopMma-
TUPOBAHMS;

Q gekopatop st 0hoOpMIIEHUS T10JIb30BaTENLCKOTO UHTePeiica;

abcTpakTHas dabpuka I HoAAePKKN HECKOJbKUX CTaHAAPTOB BHEITHEro 00-

JINKA,

MOCT 7SI TIOJZIEPKKY HECKOJIBKUX OKOHHBIX CHCTEM;

KOMaHfa /7 peaausaiini OTMEHDI M TIOBTOPA OTIEPAITHii TIOIh30BATEIST,

nTepaTop s 00Xoa CTPYKTYP 0ObEKTOB;

NOCEeTUTENb I OJEPAKKN HEU3BECTHOIO 3apaHee 4yKc/ia BUIOB aHaiu3a 6e3

YCITOKHEHUST PeaTn3aliiil CTPYKTYPhI JOKYMEHTA.

O

000D

Hwu onHO W3 9TUX MPOEKTHBIX pelleHriI He OTPAHUYEHO JOKYMEHTO-OPUEHTUPO-
BaHHBIME pefakTopamu Bpoje Lexi. Ha camom Jiesie B 60IBITHHCTBE HETPUBUATBHBIX
NPUJIOKEHUH eCTh BO3MOKHOCTb BOCIIOJIb30BAThCS MHOTUMU M3 ITHX ITATTEPHOB,
GBITH MOJKET, IS PA3HBIX 1eJeil. B mpuitoskeHnn [uist (GMHAHCOBOTO aHAN3a MATTEPH
KOMMOHOBLLUMK MOKHO OBLITO OBl TIPUMEHUTD JIJIsI OTIPEIeNeHUsT MHBECTUIHOHHBIX
noprdeneii, pasbuTex Ha cybrmopTdenu 1 cuera pasHbx BUA0B. KoMmuiasatop Mor Gbr
HCIOJIb30BATh MATTEPH CTPATErUs, YTOObI MOAEPKATh PEATU3AIUI0 PA3HBIX CXEM
pacrpeziesieHusT MAITMHHBIX PETUCTPOB /IS 1EJIEBBIX KOMITBIOTEPOB C PA3JIITYHON apXi-
TekTypoil. Ilpunoskenus ¢ rpadudeckuM nHTEPMEHCcOM MOIb30BaTE I BIOJIHE MO ObI
IPUMEHUTD NATTEPHBI AEKOPATOP U KOMaHOA TOYHO TaK JKe, KaK 9TO C/eJIAId ML

XOTst MBI I PACCMOTPEJIN HECKOJIBKO KPYIMHBIX MPoGJIeM MpoekTupoBanus Lexi, HO
0CTaJIOCh TOPa3/0 GOJIBIIE TAKUX, KOTOPBIX MbI He Kacamich. Ho Beib U B KHWTE OITrca-
HBI HE TOJIbKO PACCMOTPEHHBbIE BOCEMb MaTTepHOB. [loaToMy, M3yyast ocTajbHbIE MaT-
TEPHBI, TTOLyMaiTe O TOM, KaK BBl MOTJIM ObI IPUMEHHUTH UX K Lexi. A erre sydrie momy-
MaiiTe 06 X WCIIOIb30BAHUU B CBOUX COOCTBEHHBIX MPOEKTAX!
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[Moposkaatone naTTepHbl TPOEKTUPOBAHUSA abCTPArkPYIOT MPOIECC WHCTAHITMPOBA-
uust. OHEM IOMOTYT CJIeJIaTh CHCTEMY HE3aBUCUMON OT CIIoco0a CO3/IaHusl, KOMITO3UIIUN
" mpeacTaBiaeHust 00beKTOB. [aTTepH, TOPOKAAIONINI KIACChI, UCTIOMb3YET HACTIE/N0-
BaHue, YTOObI BAPLUPOBATH MHCTAHI[UPYEMBbIiT KJIACC, & TATTEPH, MOPOKIAIONINI 00beK-
ThI, JIeJIETUPYET UHCTAHIIUPOBAHUE JPYTOMY OOBEKTY.

ITU MATTEPHBI OKA3bIBAIOTCS BAXKHBI, KOT/IA cHCTeMa GOJIbINE 3aBUCUT OT KOMITO3HU-
K 0OBEKTOB, YeM OT HACJEA0BaHUs KiaccoB. [losyyaercs tak, 4To OCHOBHOW yTop
JIETTAETCS He Ha JKeCTKOM KOAMPOBAHUH (PUKCUPOBAHHOTO HabGOpa MOBEICHHUI, a Ha OrTpe-
neseHnn HebobIoro Habopa (HyHAAMEHTATBHBIX TIOBEJICHUIT, C TIOMOIIBIO KOMIIO3HU-
[ KOTOPBIX MOJKHO MOJIydarth Joboe ynciao 6osee croxkubix. Takum obpasoM, st
co3ianust 06BEKTOB ¢ KOHKPETHBIM MOBEAECHUEM TpeGyeTcst HeuTo GoJIbIee, YeM mpoc-
TO€ WHCTAHI[MPOBAHUE KJIACCA.

[l TOpoKIAIONIMX MATTEPHOB aKTYaJIbHBI 1B TeMbl. BO-TIepBBIX, 9TU TTaTTEPHBI
MHKAIICYJIUPYIOT 3HAHUS O KOHKPETHBIX KJIACCAX, KOTOPbIe IIPUMEHSIOTCSI B CUCTEME.
Bo-BTOpBIX, CKPBIBAIOT [IETAIM TOTO, KAK 3TU KJIACChI CO3[AI0TCS U CTHIKYIOTCs. Exun-
cTBeHHast MH(popManusa 06 0ObeKTaX, U3BECTHAS CUCTEME, — ATO UX UHTePPENCHI, oTpe-
JIEJIEHHBIE C TIOMOIIbIO a6CTPaKTHBIX KiaaccoB. Clief0BaTeIbHO, TIOPOKAAIONIIE MaTTep-
HBI 06ecrednBaioT GOIBIIYI0 THOKOCTH TIPU PEIIEHUH BOTIPOCA O TOM, 4Mmo CO3/IACTCS,
KMO 9TO CO3JIAET, Kax u k0z0a. MosKHO coOpaTh CUCTEMY U3 «TOTOBBIX» 0OBEKTOB € ca-
MO Pa3JIMYHON CTPYKTYPOH U (DYHKIIMOHATBHOCTBIO CTaTUYeCKH (HA ATare KOMITUJIS-
1MW) WA AUHAMWYECKU (BO BPeMs BBITIOJIHEHUS).

WHora gomycTuMo BEIOUPATh MEK/IY TEM WU UHBIM MOPOKAAIONINM ATTEPHOM.
Hanpumep, ectb ciryyan, KOTzia ¢ 1oJib30ii JIsI [ieJia MOXKHO MCII0JIb30BaTh KaK NPOTO-
™, Tak 1 abCTPakTHyO ¢GabpuKy. B Apyrux curyanusx IOposKAAIOINe ITaTTePHbI
NOTIOJTHAIOT APYT Apyra. Tak, npuMensisi CTDOUTENb, MOJKHO UCIIOJIb30BATh IPyTHE IaT-
TEPHBI JIJIST PEIIEHHST BOIIPOCA O TOM, KaKie KOMIIOHEHTbI HY>KHO CTPOUTH, & MPOTOTUM
YacTo peajin3yeTcsi BMecTe ¢ OOMHOYKON.

[TockosibKy MOPOKIAIOIINE MATTEPHBI TECHO CBSI3AHBI IPYT C IPYTOM, MbI U3yYUM
Cpasy BCe TIsITh, YTOObI JIydIiie ObLIM BUIHBI UX CXOJCTBA U pasindus. Vsydenue Gyer
BeCTUCh Ha 0OIIEM TPUMEpPE — TIOCTPOCHUU JAaOUPUHTA I KOMIBIOTEPHOI UTPBI.
[IpaBaa, n mabupuuT, U Urpa OyAyT CJIerka BapbUPOBATHCS IS PA3HBIX MATTEPHOB.
VHOT/Ia 11e/1bI0 UTPBI CTAHET MTPOCTO OThICKAHUE BBIXO/A 13 JaGUPUHTA; TOT/IA Y UTPOKa
GyJIeT JIMIIb OIUH JIOKAJIBHBIN BUL OMEIeHNs. B Apyrux ciaydyasx B JaGUPUHTAX MO-
T'YT BCTPEYATHCS 33/1aUKH, KOTOPbIe UTPOK /IOJIKEH PEIINTh, U OTIACHOCTHU, KOTOPBIE EMY
[PEJICTOUT TIPEOIOIIETh. B OMOOHBIX UTPaX MOXKET 0TOOPAKAThCS KapTa TOTO yuacTKa
MabupuHTa, KOTOPBIN yKe OB HCCIe/IOBaH.
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MBI OIyCTHM JICTAJTH TOTO, 4TO MOYKET BCTPEUYAThCSA B TAOMPHUHTE W CKOJBKO UTPO-
KOB MIPUHUMAIOT yyacTre B 3a6aBe, a COCPENOTOYNMCST JIMIITb HA TIPHHIUIIAX CO3IAHMUST
nmabupunTa. JJAGUPUHT MBI OTIPEAETUM Kak MHOKECTBO KOMHAT. JIi06ast KoMHATa «3Ha-
eT» O CBOUX COCE[ISIX, B KAYeCTBE KOTOPBIX MOTYT BBICTYTATh IPyTasi KOMHATA, CTEHA
WJIH JIBEPH B JAPYTYIO KOMHATY.

Kimaccer Room (komHaTa), Door (/iBepb) 1 Wall (cTeHa) OnpenesssioT KOMITOHEH-
THI TAOMPUHTA ¥ UCTIOIB3YIOTCS BO BCEX HAIIUX TPHMepax. MBI OTIPEIeIM TOJIBKO Te
YACTH 9TUX KJIACCOB, KOTOPbhIE BAKHBI JIsT co3aanus sabupunra. He Gynem pacemarpu-
BaTh UTPOKOB, OMEPAIMN OTOOPAsKEHWS ¥ Oy KIaHust B TaOMPUHTE U IPYTUE BaKHBIC
(YHKIIY, He MMETOIIIe OTHOIIEHUS K TIOCTPOEHUIO HAIlleil CTPYKTYPBHI.

Ha guarpaMme HiKe moKa3aHbl OTHOIIEHUS MEXKY KiaccaMu Room, Door 1 Wall.

=.| MapSite

Enter()

A

I 1 |

CTOPOHBI
Room Wall Door
Enter() Enter() Enter()
Maze K SetSide() =0
OMHaThI ; isOpen
AddRoom() GetSide() |
RoomNo() roomNumber

Y ka0l KOMHaTBI €CTh YeThIpe CTOPOHBI. [ 3a/1aHnst ceBepHOM, 10:KHOM, BOC-
TOYHON M 3amagHOI CTOPOH GyeM HCII0Ib30BaTh Tlepeuncaenne Direction B TepMu-
HoJstoruu s13bika C++:

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

B mporpammax na s3bike Smalltalk mis mpencrasienus HanpaBieHUit BOCTIONb3Y-
€MCs COOTBETCTBYIOIIMMHU CUMBOJIAMH.

Kiacc MapSite — 910 06uMil abCTPaKTHBII KJIACC /st BCEX KOMIIOHEHTOB Jlabu-
punTta. Onpezesaum B HeM TOJIbKO OJiHY oliepalinio Enter. Korza Bbl BXoguTe B KOMHA-
Ty, Ballle MECTOTIOJIOKeHNe n3MeHsieTcs. [Ipu mombiTke 3aTeM BOUTH B JIBEPH MOKET
MTPOM30UTH OJTHO M3 IBYX. ECM IBepb OTKPBITA, TO BBI MOTIJIaeTe B CIEAYIONIYIO KOM-
nary. Ecim jke nBepb 3aKkpbita, TO BbI pasbuBaete cebe HOC:

class MapSite {
public:

virtual void Enter () = 0;
}i

Omnepanust Enter cocTaBisieT OCHOBY JIJIsT 6oJiee CI0KHBIX WUTPOBBIX OIEPaIUii.
Hanpuwmep, ecim BbI Haxo/uTech B KOMHaTe 1 roBopuTte «Viy Ha BOCTOK», TO UTPOH
OTIpeiesIIeTCs, KaKou 00BEKT Kacca MapSite HaXoauTes K BOCTOKY OT Bac, 1 JIJIsI HETO
BBI3bIBAETCS OIlepallns Enter. OHpGIIGJIeHHbIe B IOAKJIaccax oIepannn Enter «BBISAC-
HAT», U3MEHUJIN BbI HAIIpaBJIeHNUE WU paCIHI/I6]II/I Hoc. B peanbHOIl urpe Enter moria
OBl IIPpUHUMATh B Ka4yeCTBE apryMeHTa 00OBEKT, TIPEICTaBJISIIOTIII 6J1y>K11aIOLuer0 UrpoKa.
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Room — 2TO KOHKPETHBIH TOJIKJIacc Kjaacca MapSite, KOTOPBIH olpesesiseT KIo-
UeBble OTHOIIEHNST MEKIY KOMIOHeHTaMy Jabupuata. OH COMEPKUT CCHUTKN Ha JIPY-
rue 06beKThl MapSite, a TakkKe XpaHuT HoMep KoMHaThl. Homepamu upeHTHOUIIPY-

I0TCS BCe KOMHATBI B JIaOMpPUHTE:

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

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

virtual void Enter();

private:
MapSite* sides[4];
int _roomﬁumber;
}i
CJIelIyIOHlI/Ie KJIQCChI TIPEACTABJIAIOT CTEHBI 1 JIBEPH, HAXOJANINECA C Ka)KZIOfI CTO-
POHBI KOMHATBHI:

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

virtual void Enter();
bi

class Door : public MapSite {
public:
Door (Room* = 0, Room* = 0);

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

private:
Room* rooml;
Room* _roomZ;
bool _IsOpen;
}i
Ho nam He0OX0MMO 3HATh He TOJBKO 00 OTAeIbHBIX YacTax Jabupunra. Onpese-
JIUM ellle KJiacc Maze Jid peacTaBJIeHUA Ha60pa KoMHaT. B aTOM Kitacce ecTb o1repa-

sl RoomNo 17151 HaXOK/IEHUsT KOMHAThI 110 €€ HOMEPY:

class Maze {
public:
Maze () ;

void AddRoom (Room*) ;
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Room* RoomNo (int) const;
private:

//
}i

RoomNo Morjia Obl pear30BbIBaTh CBOIO 3a4a4y € IOMOILbIO JUHEHHOIO CIIMCKA,
XaII-TabJIMIbl MK JasKe IIPOCTOro MaccuBa. Ho 1oka Hac He MHTEpPeCyloT TaKue jeTa-
Ji, 3aliMeMCsT TeM, KaK OIHMCATh KOMIIOHEHTHI OOBEKTA, TIPEICTABIISIIONIETO JAOUPHHT.

OnpezennM Takke Kjaace MazeGame, KOTOPbI co3zgaer jgabupunt. CaMblil 1poc-
TOH €1ocob cearh 9T0 — CTPOUTH JAOUPHHT € MOMOIIBIO ITOCIIEA0BATEBHOCTH OIle-
paiuii, 106aBIAIONIMX K HEMY KOMIIOHEHTBI, KOTOPbIE IIOTOM coeaunsiorcs. Hampumep,
ciepyomast GyHKIMsI-4IeH CO34acT JaOMPUHT U3 ABYX KOMHAT C OJHOI JBEPHIO MEXK-
Iy HUMIL

Maze* MazeGame::CreateMaze () {
Maze* aMaze = new Maze;
Room* rl = new Room(1l);
Room* r2 = new Room(2);
Door* theDoor = new Door(rl, r2);

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

rl->SetSide (North, new Wall);
rl1->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;

}

[loBobHO citoskHAS (DYHKIMS, ecii TPUHATH BO BHUMaHWE, YTO OHA BCETO JIUIIID
cosaer JabMpUHT U3 ABYX KOMHAT. EcTh oueBuHbIe CII0COOb! yIpocTTh ee. Harpu-
Mep, KOHCTPYKTOP KJacca Room MOr Obl MHUIIMAIN3MPOBATH CTOPOHBI (€3 aBepei 3a-
patiee. Ho 910 03HauaeT Jiuiib mepemerienne koga B gpyroe mecto. CyTh IpobaeMbl He
B pasMepe 9Toil (YHKIMU-YIEHA, a B ee HErHOKOCTU. B (DyHKIMM KEeCTKO <«3allnuTas
crpykTypa jabupuHTa. UT00BI UBMEHUTH CTPYKTYPY, IPUAETCS U3MEHNUTH caMy (DyHK-
10, MO0 3aMeCTHB ee (TO eCTh MOJHOCTHIO MEPEMUCAB 3aHOBO ), JTMOO HETTOCPEICTBEH-
Ho Moauduiuposas ee Gpparmentbl. O6a 1yTH YpeBaThl OMKMOKAMK U He ClIocOOCTBY-
10T TIOBTOPHOMY KCIIOJTb30BAHUIO.

[Toposkpaommue maTTepHbl MOKA3bIBAIOT, KAK CIeIaTh Ausaiii 6ojee THOKUM, XOTS
1 HeoOsI3aTEIbHO MEHBIINM TI0 pasMepy. B 4acTHOCTH, WX IPUMEHEHHE TTO3BOJIUT JIeT-
KO MEHSTh KJIACChl, OTPEAEIISIONNEe KOMITOHEHTBI JTaOUPHUHTA.
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[IpeamnosoxuM, 4TO MBI XOTUM HCITOJIb30BaTh YK€ CYNIECTBYIOILYIO CTPYKTYpPY
B HOBOII UTPe ¢ BOJIIEOHBIMU JTaOUpUHTaMU. B Takoil UTpe MOSIBIISIOTCS HE CYIIECTBO-
BaBIIIe paree KOMIIOHEHTDI, HanpuMep DoorNeedingSpell — 3amepras IBepb, AT
OTKPBIBAHUST KOTOPOW HY;KHO ITPOM3HECTH 3aKJNHaHNe, Wi EnchantedRoom — KOM-
HaTa, Ijie eCTh HeOOBIYHBIE MPEIMETDI, CKaXKEeM, BOJIIEOHBIE KITIOUN UJIW MATHYECKUE
caoBa. Kak sierko usmeHutsh onepanuio CreateMaze, 4Tobbl OHa CO3/[aBajia JabupuH-
TBI ¢ HOBBIMU KJIacCaM# 0OBEKTOB?

Camoe cepbe3HOe TPEMATCTBUE JIEKUT B JKECTKO 3AIMUTOH B KO MHMOPMAIINH
0 TOM, KaKHe KIacChl MHCTAaHNNUPYIOTCS. C MTOMOIITBIO TTOPOK/IATONINX TTATTEPHOB MOK-
HO PA3JIMYHBIME CTOCOOAMH M30ABUTHCST OT SIBHBIX CCHITIOK HA KOHKPETHBIE KJIACCH U3
KO/1a, BBIMIOJIHAIONIETO UX MHCTaHIIMPOBaHHE:

Q ecu CreateMaze BBI3BIBACT BUPTYAJIbHBIE (DYHKIIMA BMECTO KOHCTPYKTOPOB
JUUIST CO3/IAaHMST KOMHAT, CTEH U JIBepel, TO MHCTAHIIUPyeMble KJIaCChl MOKHO TIO/I-
MEHUTDb, CO3/1aB IOJKIacC MazeGame U IepeolpereuB B HEM BUPTyaJIbHbIE
ynxmmm. Takoit ogxo mpuMensieTcs B matTepHe GabpuyHbIN METOL,

0 korza GyHKIMKM CreateMaze B KauecTBe MapameTpa rnepeaaercst 00beKT, Hc-
TTOJIB3YEMBIIT JIJIST CO3/IaHUST KOMHAT, CTeH W JIBEPeil, TO MX KJIACCHI MOJKHO M3Me-
HUTb, TIEPEJIaB JAPYTOH apaMeTp. IDTO MpUMep naTrepHa abcTpakTHas pabpuka;

0 ecau pyHKIMU CreateMaze mepefaercst 00bEKT, CIOCOOHBII TEJTUKOM CO3/IaTh
HOBBIH JIAOMPHHT € MOMOIIBIO CBOUX OTIE€paliyii 7ist 100aBJIEHUST KOMHAT, JABEpeil
U CTEH, MOJKHO BOCITOJIb30BATHCS HACJIEIOBAHUEM JIJIsST U3MEHEHUsT YacTel tabu-
puHTa WK crocoba ero moctpoeHusi. Takoll MOAX0 MPUMEHSIETCS] B TIATTEPHE
CTPOUTENb;

Q ecim CreateMaze mapaMeTpu3oBaHa IIPOTOTUIIAMU KOMHATDI, IBEPU 1 CTEHDI,
KOTOpbIE OHA 3aT€M KOIUPYET U M00ABJSIET K JJAOUPUHTY, TO COCTaB JAOMPUHTA
MOKHO BapbUPOBATb, 3aMEHSIST OTHU O0BEKTBI-IIPOTOTHUIIBI APYTUMHU. ITO TIaT-
TepH MPOTOTUNM.

[Tocmemanii ©3 MOPOXKIAIONNX TATTEPHOB, OAMHOYKA, MOKET TapaHTUPOBATh Ha-
Jnyure eIMHCTBEHHOI'O ]Ia6I/IpI/IHTa B UT'PE N CBO6OI.IHBIﬁ ZIOCTyH K HeMy CO CTOpOHbI BCEX
UTPOBBIX 00BEKTOB, He Npuberas K robaJbHbIM TIepeMeHHbIM 1in GyHKiusaM. Oam-
HOYKA TaKKe II03BOJISET JIETKO PACIIMPHUTD WU 3aMEHUTh JAOUPUHT, He TPOras CyIle-
CTBYIOIIUI KOJI.

MaTtTrepH Abstract Factory

Ha3BaHue n KﬂaCCMCpMKaLlMﬂ natTtepHa
AbBcTpakTHas dabpuka — narTepH, MOPOKIAONINNA 0OBEKTHL.

Ha3Ha4yeHue

[Tpenocrasisier natepdeiic 15 co31aHNA CeMEICTB B3aMMOCBI3aHHBIX WM B3au-
MO3aBUCUMBIX 00BEKTOB, He CIEI(MUIUPYs] UX KOHKPETHBIX KJIACCOB.

U3BecTeH Tak)Ke rnog nMeHem

Kit (uncrpymenTapuii).
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MoTtuauuns

WidgetFactory [« @—
CreateScrollBar()
CreateWindow() m

—>| PMWindow | | MotifWindow|<

MotifWidgetFactory [— |PMWidgetFactory [~

CreateScrollBar() ScrollBar

CreateWindow()

CreateScrollBar()
CreateWindow()

>| PMScrollBar | | MotifScrollBar

PaccmorpuM nHCTpyMEHTATBHYIO TIPOTPAMMY [IJISI CO3/IaHUST TTOTh30BATENbCKOTO
nnrepdeiica, MOAAEPKUBAIOIIETO Pa3Hble CTaHAAPTbI BHENIHEro O0JMKa, HAIIPUME]D
Motif u Presentation Manager. BrerHuii 061K OIpeiesisieT BU3yaibHOE IPeCTaBIIe-
HYEe U TIOBeICHUE JIEMEHTOB TI0/Ih30BaTEIbCKOTO NHTepdeiica («BUIKETOBY ) — TOJIOC
MTPOKPYTKHU, OKOH U KHOIOK. YTOObI TPIIOKEHIE MOKHO OBLIO TIEPEHECTH Ha APYTOi
CTaHJApT, B HEM He JJOJKEH OBbITh JKeCTKO 3aKOAMPOBAH BHELIHWI OOJIMK BUIXKETOB.
Ecm wHCTAaHIIMPOBaHE KJIACCOB JIJIT KOHKPETHOTO BHEITHEro 00JIMKa pasdpocato 1o
BCEMY MTPUJIOKEHUIO, TO U3MEHUTh 0OJUK BIOCJAECACTBIM OYAET HEJETKO.

MbI MOKEM pPEIInTD 9Ty HPobJIeMy, OIIpeaeuB abCTPaKTHBIN Kiiacc WidgetFactory,
B KOTOPOM 00bsBIeH HHTEePGENC 11 CO3AaHNd BCeX OCHOBHBIX BUIOB BUIKETOB.
Ecth Takske abGcTpaKkTHBIE KJIACCHI JISI KasKAOTO OTAEJIbHOIO BUIA U KOHKPETHBIE IO/~
KJIACCHI, PEaIM3YIOIINe BUIKETHI C OMPEAeIEHHBIM BHEITHUM 00JIMKOM. B unHTepdeiice
WidgetFactory UMeercs olepalys, BO3BPALIAONAs HOBbII OObeKT-BUIKET s
KaXKJ0ro abCTPaKTHOTO Kjacca BUXKETOB. KiMeHTbl BBI3BIBAIOT 9TU OlEPAlUK ISt
TTOJTyYeHNS 9K3EMILISIPOB BUKETOB, HO TTPU 9TOM HUYETO HE 3HAIOT O TOM, KaKue UMEH-
HO KJIACChI UCI01b3yI0T. CTaso ObITh, KIMEHTHI OCTAIOTCS HE3aBUCHMBIMU OT BBIOpaH-
HOTO CTaHZapTa BHEIIHEro OOJIMKa.

Jlist KasKaoro cranzapra BHEIIHEro 00JIMKa CYIIECTBYET ONPeAeJeHHbIN MOAKIACC
WidgetFactory. Kax/iplii Takoil mogkiace peajmsyer ornepamnm, HeoOX0AMMbIE JUIst CO-
3/IaHMST COOTBETCTBYIOIIETO CTaHIapTy Buketa. Hanpumep, onepaimst CreateScrollBar
B kJ1acce MotifWidgetFactory WHCTAHIIMPYET W BO3BpANIaeT MOJOCY MPOKPYTKU
B cranapte Motif, Tora Kak cooTBeTCTBYOIIAs OTlepaliis B Kiracce PMWidgetFactory
BO3BPpAIIAET MOJIOCY MPOKPYTKHU B cTanzapte Presentation Manager. KineHTsI co3za-
FOT BUIDKETHI, TIOJIb3YSICh UCKIOUNTENbHO nHTepdeiicom WidgetFactory, 1 UM HU-
Yero He M3BECTHO O KJIACCAX, Peau3yoNUX BUKETHI /71T KOHKPETHOTO CTaH/apTa.
Jlpyrumu cioBamMu, KJIUEHTHI JIOJZKHBI JIMITD PUAEPKUBATHCS UHTepdetica, ompese-
JIEHHOTO aGCTPAKTHBIM, a HE KOHKPETHBIM KIACCOM.
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Kiacc WidgetFactory TakKe yCTaHABINBAET 3aBUCUMOCTH MEXK/y KOHKPETHBIMU
Ksaccamu BuzkeToB. [Tostoca ipokpyTiu uist Motif o/mKHa HCIIoIb30BaThCs ¢ KHOIIKOM
1 TEKCTOBBIM I10JIEM Motif, 1 3TO OrpaHUYeHNe IMOAJAePKUBAETCSI aBTOMAaTUYECKH, KaK
CJIEJICTBHE MCIOJIb30BaHu Kiacca MotifWidgetFactory.

NMpumeHnmocTb
Wcnonb3yiite natrepu abcTpakTHasa dpabpuka, kKora:

0 cucTeMa He JOJKHA 3aBUCETh OT TOTO, KaK CO3JAIOTCS, KOMIOHYIOTCS U IIPe-
CTaBJISIFOTCS BXOASIIINE B Hee OOBEKTHI;

O BXOJMIINE B CEMEICTBO B3aMMOCBsI3aHHbIE OOBEKTHI JOJIKHBI HCIIOJIb30BAThCS
BMeCTe U BaM HeOOXOAMMO 0OeCIIeYnTh BBIIOJIHEHUE 9TOTO OrPAHUYEHNST,

0 cucTeMa J0JKHAa KOH(MUIYPUPOBATHCS OJHUM U3 CEMENCTB COCTABJSIONINX €€
0OBEKTOB;

O BbI XOTHUTE TIPEAOCTABUTH OUOIOTEKY 0OBEKTOB, PACKPBIBAs TOJBKO UX WHTEP-
(elichl, HO He peau3aIuio.

CTpyKkTypa
AbstractFactory [« I Client
CreateProductA()
CreateProductB() | AbstractProductA |<7

—>| ProductA2| | ProductA1 |<—

ConcreteFactory1 |

| AbstractProductB |<7

CreateProductA()
CreateProductB()

CreateProductA()
CreateProductB()

|
|
ConcreteFactory2 | -1
|
|
|
|
|
|

- >| ProductBZl | ProductB1 |<—

YyactHukn

0 AbstractFactory (WidgetFactory) — abcTpakTHas dabpuka:
— o0basisger unrepdeiic 1 omepanuil, co3AaIUX a0CTPaKTHbIE OOBEKTHI-
HPOLYKTHI;
0 ConcreteFactory (MotifWidgetFactory, PMWidgetFactory) — KOHKPeT-
Has dabpuka:
— peanusyer OIepaluyl, CO3AIONINe KOHKPETHbIE 0OBEKThI-IIPOLYKTHI
0 AbstractProduct (Window, Scrol1Bar) — aBCTPaKTHbIN NPOOYKT:
— obbsBsier uHTepdENc st TUIIA 00bEKTa-IIPOLYKTA;
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0 ConcreteProduct (MotifWindow,MotifScrollBar)— KOHKPETHbIN MPOOYKT:
— onpefensieT 00bEKT-MPOAYKT, CO3/IaBAEMbI COOTBETCTBYIOIEH KOHKPETHOM
dabpukoin;
— peasuzyet uHTepdelic AbstractProduct;
o Client — knVeHT:
— TIOJIB3YETCsT UCKITIOUUTEHHO WHTEepheiicaMu, KOTOpbIe 0OBABIEHBI B KJIacCax
AbstractFactory u AbstractProduct.

OTHoLIeHus

0 OO6BIYHO BO BpeMsl BBITIOJTHEHUST CO3/IA€TCsI €AMHCTBEHHBIN 9K3eMILISIP KJacca
ConcreteFactory. dTa KOHKpPeTHas dabpurka cosmaer 00bEeKThI-IIPOLYKTHI,
UMeToTIie BIIOJIHE OTIPe/leJIEHHYI0 peanu3anuio. /[yt co3manus Apyrux BUIOB
00ObEKTOB KJIMEHT J0JIKEH BOCIIOJIb30BAThCA APYroil KOHKPETHOM habpukoi;

0 AbstractFactory lepeaoBepsieT co3aanne 00beKTOB-IIPOLYKTOB CBOEMY IO/
KJnaccy ConcreteFactory.

Pe3ynbtartsl
[Tatrepn abcTpakTHas Gabpuka obragaeT CaeAyONUMI TTI0CAMU 1 MUHYCaMU:

Q usoruUpyem Koukpemuvie Kiaccol. IloMoraer KOHTPOJINPOBATH KJIACCHI 0OBEKTOB,
co3aBaeMbIX IIpHIoKeHreM. 110ckonbKy (habprKa HHKANCYINPYeT OTBETCTBEH-
HOCTh 32 CO3/IJaHUE KJIACCOB M CaM TIPOIECC WX CO3/[aHUs, TO OHA M30JUPYET
KJIMEHTA OT JieTajiell peayu3aliii KaaccoB. KiMeHThl MaHUTYTUPYIOT AK3EMILIs-
pamu yepes ux abcrpakTHbie nHTepdeichl. VIMeHa n3rotaBinBaeMbIX KJIacCOB U3-
BECTHBI TOJIbKO KOHKPETHOM abpuke, B Kojie KIMeHTa OHU He YTIOMUHAIOTCST,

Q ynpowaem sameny cemeiicms npodyxmos. Kiacc KoHKpeTHON (habpuKu 1mosiBJis-
eTcsl B TIPIJIOKEHUH TOJIBKO OJIFH Pas: MPU MHCTAHIIMPOBAHUU. JTO 00JIerdaeT 3a-
MeHY HCIIOJIb3yeMON MIPUIOKEHNEM KOHKpeTHOU (abpuku. IIpuiokeHne MoxKeT
M3MEHUTb KOH(MUTYPAIIMIO TTPOAYKTOB, MPOCTO TTOICTABUB HOBYIO KOHKPETHYIO
dabpuky. ITockosbky abeTpakTHas (abprKa CO3/IaeT BCe CEMEICTBO MPOILYKTOB,
TO U 3aMeHsIeTCs cpa3y Bce ceMeicTBo. B Hamiem mpumepe moJib30BaTeIbCKOrO
unTepdeiica nepeiitn ot Bumkeros Motif k Bumkeram Presentation Manager
MOKHO, TIPOCTO II€PEKIIOUMBIINCH Ha IPOAYKThI COOTBETCTBYIOIIEH (hadbpuKu
U 3aHOBO CO3/1aB nHTepdeiic;

Q apanmupyem couemaemocmv npodyxmos. Ecu MpoayKThl HEKOTOPOIO ceMeii-
CTBa CIIPOEKTUPOBAHBI JIJIST COBMECTHOTO UCTIOJIB30BAHMUS, TO BAKHO, YTOOBI MIPH-
JIOJKEeHUE B KaxKblii MOMEHT BpeMeHU paboTajio TOJbKO € MIPOAYKTaMU €IMH-
cTBeHHOro ceMeiicTBa. Kiace AbstractFactory IO3BOJIET JETKO COOMIOCTH
9TO OTPAHUYCHUE;

Q noddepaicams Ho6wLE 6U0 NPOYKmMos mpyono. Paciuperne abeTpakTHON habpu-
KU JIJISI U3TOTOBJIEHIST HOBBIX BUIOB MTPOJIYKTOB — HeTpocTast 3agada. urepdeiic
AbstractFactory ¢GuKcupyeT HabOp MPOAYKTOB, KOTOPBIE MOKHO CO3/aTh.
JIist TIO/IEPsKKU HOBBIX MPOAYKTOB HEOOXOAMMO paciuputh uutepdeiic dad-
PHUKH, TO €CTh UBMEHUTH KJacc AbstractFactory u Bce ero nojkaaccol. Pe-
ImeHne 9Toi MPobIeMbl MBI OOCYIUM B paszelie «Peaqnsariss.
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Peanusauus

Bor nekotopble 1oJie3nbie preMbl peasinzanuu narrepua abcTpakTHas dabpuka:

Q Qabpuku xax 06veKkmol, Cyuecmeyiouue 6 eouncmeennom sxsemnispe. Kax mpa-
BWJIO, TIPUJIO’KEHUIO HYZKEH TOJBKO OJINH 9K3eMILIIp Kiacca ConcreteFactory
Ha KaXK/I0e CeMeCTBO MPOAYKTOB. [10aTOMY /171l peaiM3aIiuy JIydliie BCero Mpu-
MEHUTb TATTePH OAMHOYKA;

Q cozdanue npooyxmos. Knacc AbstractFactory 00bsBIsSeT TOJbKO HHTEPdEC
I7IsT co3maHust MpoayKToB. (DakTUUecKOe WX CO3[aHMe — JIE0 TOAKIACCOB
ConcreteProduct. Yaie Bcero g 910l 1ein onpegensercsa GadpudHbiii
METOJL JITTST KasKJI0To TpoiyKTa (cM. martepH dabpuyHbii meTton). Konkpernas
(abpuka crenndUIpyeT CBOU IIPOAYKTHI IIyTeM 3aMelleHus: ¢habpudHoro Me-
TO/IA [T KasKI0TO U3 HUX. XOTs TaKasl peajusaliust pocTa, oHa Tpedyer cosza-
BaTh HOBBII TOKJIACC KOHKPETHOM (habpuKu JIJIst KaXKIOTO CeMeiCcTBa TIPOLyK-
TOB, JIayKe eCJIM OHU MOYTH HUYEM HE OTJINYAIOTCS.

Eciit ceMeicTB TPOLYKTOB MOKET OBITH MHOTO, TO KOHKPETHYIO (habpUKy yaact-
Cs1 peasin30BaTh C MOMOIIBIO MAaTTePHA MPOTOTUN. B aTOM ciryyae oHa nHuima-
JIN3UPYETCS IKZEMILISIPOM-TIPOTOTUIIOM KayK/IOTO TIPOJIYKTa B CEMENCTBE U CO-
3/1a€T HOBbII TIPOLYKT ITyTeM KJIOHUPOBaHU 3TOTO TipotoTHia. [Toaxo Ha ocHOBe
IPOTOTUIIOB YCTPaHAET HEOOXOAUMOCTb CO3/IaBaTh HOBbII KJIacC KOHKPETHOI
(habpuKy [T KasKI0TO HOBOTO CeMENCTBa TIPOLYKTOB.

Bor kak MOKHO peannsoBarh (HabpUKy Ha OCHOBE IIPOTOTUIIOB B sA3bike Small-
talk. Konkpernasa (abpuka XpaHuT IozaesKaiye KJIOHUPOBAHUIO IIPOTOTHIIBI
B cJIOBape T0J] Ha3BaHueM partCatalog. Metoq make : u3BIeKaeT IPOTOTHUII
U KJIOHUPYET €ro:

make: partName
~ (partCatalog at: partName) copy

Y KOHKpeTHOI (habpUKK ecTh METOJ /it JoOABIEHU JeTajlell B KaTajior:

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

ITpororumnel gobasasiorTcs K dhabpuke myTeM MAeHTH(MUKALUN UX CUMBOJIOM:
aFactory addPart: aPrototype named: #ACMEWidget

B si3bIKax, rie caMy KJIAcChl SIBJISIIOTCSI HACTOSIIIUME OObeKTamMu (HalpuMep,
Smalltalk 1 Objective C), Bo3MOKHbBI HeKIe BapHalliy I0AXo1a Ha 6ase poTo-
TUIIOB. B TaKUX sI3bIKaX KJIaCC MOKHO TPEJCTABJISATh cebe KaK BBIPOKICHHDII
ciaydail (pabpuKH, yMeolleld co3aaBaTh TOJbKO OAUH B IPOLYKTOB. MOXKHO
XPaHUTh KAACCHL BHYTPU KOHKPETHON (habpuKm, KOTOpas CO3/aeT pasHble KOH-
KpeTHbIE ITPOAYKTDHI B IIEPEMEHHDIX. BTO OY€HDb ITOXOKE Ha IMPOTOTHIIBI. Takue
KJIACCBI CO3JIAI0T HOBbBIE 9K3EMILISIPbI OT UMEHU KOHKpeTHOH (habpuku. Hopast
(habpuKa MHUIMATU3UPYETCS HK3EMILISIPOM KOHKPETHOH (habpuku ¢ xiaccamu
IIPOYKTOB, a He IIyTeM IIOPOKACHU HoAKAacca. [1og00HbINA MOAX0 3a1eHCcTBY-
€T HEKOTOPbIe crielnuieckre CBOMCTBA S3bIKa, TOT/IA KaK MOXO0/l, OCHOBAHHBII
Ha MPOTOTUIIAX, OT SI3bIKA HE 3aBUCHT.
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Kax 1 1151 TOJIBKO UTO paccMOTPeHHO#T (habpuku Ha 6ase npororunos B Smalltalk,
B BEPCUM Ha OCHOBE KJACCOB OyJeT eJMHCTBEHHAs IePeMEeHHas 9K3eMILIsIpa
partCatalog, npeacraBiasionas coboii cI0Baphb, KIUYOM KOTOPOTO SIBJISIETCSI
HasBaHue jetanu. Ho BMecTo XpaHeHust O/JIeKAINX KIOHUPOBAHKMIO IPOTOTH-
0B partCatalog XpaHUT KJIACChl IPOAYKTOB. MeTo/i make : BBITJISIUT TEIEPH
CIIeYIONUM 00pasoMm:

make: partName
~ (partCatalog at: partName) new

Q onpedenenue pacwupsemvix gabpux. Kinace AbstractFactory 0ObIYHO OIIpe-
JleJIsieT pa3Hble ONeparuu IS KaskK/0TO BU/A M3TOTABJIUBAEMbBIX MTPOAYKTOB.
Bupl IpOAYKTOB KOAMPYIOTCS B CUTHATYpe onepanun. [y 1o6aBieHns HOBOro
BHJIa TIPOJYKTOB HY:KHO M3MEHUTH WHTepdeiic Kiacca AbstractFactory
1 BCEX 3aBUCAIIMX OT HErO KJIACCOB.

Bosee rubxumii, HO He Takoil 6e301acHbIi cr1oco6 — J06ABUTH ITapaMeTp K Ollepa-
IUSIM, CO3JAIOMIMM 00bEKThL. JJaHHBIN TTapaMeTp Olpe/esisieT BI/L CO3/aBaeMoro
oObekTa. DTO MOKET ObITh MAEHTU(DUKATOP KJIACCA, LEN0€ YKICI0, CTPOKA MK
YTO-TO ellle, OJHO3HAUHO OIMKCHIBAIOIee BUI MPOoAyKTa. [Ipu Takom moaxome
KJaccy AbstractFactory Hy/KHA TOJIBKO O/IHA OTIepaliusi Make ¢ mapaMeTpoM,
YKa3bIBAIOIIUM THII CO31aBaeMoro oObeKTa. JJaHHbIH [IpueM IIPUMEHsLIC B 00-
CY/KIABIINXCA BbIlle a0CTpaKTHBIX (habpHUKax Ha OCHOBE IPOTOTHUIIOB U KJIACCOB.
Takoit BapuaHT MPOoIIe UCIIOIb30BATH B IMHAMUYECKH TUITU3UPOBAHHBIX SI3bIKAX
spoge Smalltalk, Hexxenn B cTaTiyecKu TUIU3UPOBAHHBIX, KAKUM sBJseTcsa C++,
BocmonbzoBarbess M B C++ MOKHO TOJIBKO, €CIIU Y BeeX 0OBEKTOB MMeeTcs 00-
it abCTpaKTHHII 6a30BbII KJIACC UIN €CJIM OOBEKThI-TIPOAYKThI MOI'YT ObITh (G€3-
OTIACHO TIPUBEJEHBI K KOPPEKTHOMY THUITY KJIUEHTOM, KOTOPBII X 3alpPOCHIL.
B pasnene «Peanmusanusi» u3 omnucanus narrepHa GabpuyHbIA METOL, MoKasa-
HO, KaK PeajiM30BaTh TaKue mapameTpusoBaHubie onepanuu B C++,

Ho npaxe ecniv npuBe/ieHre TUIIOB HE HY/KHO, OCTAETCST MPUHITMITHAJIbHAST [TPO-
GJsieMa: BCce MPOAYKThI BO3BPALIAIOTCS KAMEHTY OJHUM M TeM Ke a0CTPaKTHBIM
nnTepdeiicoMm ¢ yKe ornpeeseHHbIM TUTIOM BO3BpaIlaeMoro 3HaueHust. Kivent
He MOKET HU Pas/IMYiTh KJIACChI IIPOAYKTOB, HU CAENATh KaKue-HUOYAb IPEAIO-
JIO’KeHUsT 0 HUX. Ecii KIMeHTy HY;KHO BBITIOJIHUTD OTNEPAIIIO, 3aBUCSIIIYIO OT
HoZKJIacca, To OHa Oy/IeT HeIOCTYIIHA uepes abcTpakTHbIN nHTepdeiic. XoTs kiu-
€HT MOT Obl BBIIIOJHHUTH AUHAMMYECKOE IIPUBeAeHIe THIa (HAIpuMep, ¢ IIOMO-
1pIo onepatopa dynamic cast B C++), 910 Hebe30macHo 1 HeoOsI3aTeNbHO 3a-
KaHYMBAETCsI YCIIENIHO. 3/IeCh Mbl IMEEM KJIACCUYECKUN TTPUMEP KOMITPOMHECCA
MesKy BbICOKOIi CTeleHbl0 r’MOKOCTH U PaCIIMPAEMOCThIO nHTepdeiica.

MNMpumep koga

[Tatrepn abcTpakTHasa dabprka Mbl IPUMEHUM K MOCTPOEHUIO 0OCYKIABIIIXCS
B Hauajie TON TJIaBbI ]Ia6I/IpI/IHTOB.

Knacce MazeFactory MOXKET CO3/laBaTb KOMIIOHEHTbI JIa6I/IpI/IHTOB. On CTPpOUT
KOMHATbI, CTEHbI 1 /IBEPU MEKY KOMHaTaMU. m Pa3yMHO BOCIIOJIb30OBATbCA U3 1IPO-
IpaMMbl, KOTOpasi CYUTBIBAET IJIaH JIa6I/IpI/IHTa nus3 (baﬁﬂa, a 3aTeM CO3/1a€T ero, ujamn m3
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MPHJIOYKEHNUS, CTPOSIIIIETO CydailHblii Tabupunt. [IporpamMmbl mocTpoeHust TabuprUHTA
IPUHUMAIOT MazeFactory B KayecTBe apryMeHTa, TaK YTO [IPOIPAMMUCT MOXKET caM
yKa3aTbh KJIacChl KOMHAT, CT€H U JIBepeil:

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); }
i
Hamomuum, uto yHKIUsA-uieH CreateMaze CTPOUT HEGOJBIION TaGUPUHT, CO-
CTOSIIIME BCEro U3 JIByX KOMHAT, COe/IMHEHHBIX O/IHON /1Bepblo. B Hell skecTKo «3ain-
ThI» UMEHA KJIACCOB, TI0ITOMY BOCIOJIb30BATHCS (DYHKIMEH It CO3IaHns TaOUPUHTOB
C IPyTUMU KOMIIOHEHTAMU TIPOOJIEMATHYHO.
Bor Bepcus CreateMaze, B KOTOPOH HET MOA0GHOTO HEIOCTATKA, TOCKOJIBKY OHA
npuHuMaeT MazeFactory B KaueCTBe IlapaMeTpa:

Maze* MazeGame::CreateMaze (MazeFactoryé& factory) {
Maze* aMaze = factory.MakeMaze();
Room* rl = factory.MakeRoom(1l);
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());
rl1->SetSide (West, factory.MakeWall());

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

return aMaze;

}

Mbr MoskeM cozzaTh Gabpuky EnchantedMazeFactory JUist IPOU3BOJCTBA BOJI-
meGHbIX JTAGMPUHTOB, MOPOAMB TIOAKIACC OT MazeFactory. B aToM noakiacce same-
HIEHBI pa3inyHble HYHKIUU-UIEHBI, TAK YTO OH BO3BPAIIAET JPYTrHe MOAKIACCH Kac-
coB Room, Wall u T.1..
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class EnchantedMazeFactory : public MazeFactory {
public:
EnchantedMazeFactory () ;

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

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

protected:
Spell* CastSpell() const;
}i

A Teriepb IPEANOJIOKUM, YTO Mbl XOTHM IIOCTPOUTD JJIsI HEKOTOPOH UIPhI Jabu-
PUHT, B OJHON M3 KOMHAT KOTOPOro 3ajoxena 6omba. Eciau 6omba B3pbiBaeTcs, TO
OHa KaK MUHUMYM 0OpylHIMBaer crenbl. Torga MOKHO HOPOAUTH OT KJacca Room IO/~
KJIACC, OTCJIEKUBAIOIINI, €CTh 1M B KOMHaTe GoMba 1 B30pBaIach Jii OHA. Takke Ham
MOHAZOOUTCS MOAKIACC Kaacca Wall, KOTOPBIH XpaHUT MHMOPMAIMIO O TOM, ObLI JIK
HaHeceH yiepO creHaM. HasoBeMm 9TH KJacchl COOTBETCTBEHHO RoomWithABomb
1 BombedWall.

W nakonel, Mbl OTpe/iesiiM Kjiacc BombedMazeFactory, SBJISIONUICS MMO/-
KJaccoM BombedMazeFactory, KOTOPBIN CO37aeT CTEHBI Kaacca BombedWall
1 KOMHATHI KJ1acca RoomWithABomb. B aToM Kilacce Ha0 mTepeornpeieIuTh BCETo 1B
bynkimn:

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

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

}

Jlist Toro 9TO6BI TIOCTPOUTH MTPOCTO JAOMPHUHT, B KOTOPOM MOTYT OBITh CIIPSITAHbI
6OMOBI, TIPOCTO BBI30BeM (BYHKINIO CreateMaze, MepeaB eil B KauecTBe ImapaMeTpa
BombedMazeFactory:

MazeGame game;
BombedMazeFactory factory;

game.CreateMaze (factory) ;

Jliist moctpoeHust BoeGHbIX TaGUPUHTOB CreateMaze MOKET IIPUHUMATH B Ka-
JecTBe ImapaMeTpa 1 EnchantedMazeFactory.

OrmernMm, uTo MazeFactory — BCEro Jiuib HaOop habpUdaHbIX METOOB. ITO ca-
MBIl pactpoCTpaHeHHBIN crocob peanusanuu marrepHa abcTpakTHas dabpuka.
Eure 3ametum, uto MazeFactory — He aGCTPaKTHBIN KJacc, TO ecTh OH paboraer
n Kak AbstractFactory, u Kak ConcreteFactory. IJTO ellle oxHA TUIIUYHAL
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peasmzanus i IPOCTHIX IPUMeHeHMi naTTepua abecTpakTHas dabpuka. [lockob-
Ky MazeFactory — KOHKPETHBIH KJIacC, COCTOSIIHIA TOMBKO U3 (habPUUHBIX METO-
JIOB, JIETKO IOJYYUTh HOBYIO (habpuKy MazeFactory, MOPOANB TOAKIACC 1 3aMec-
TUB B HEM HEOOXOAUMBIE OMEPAIIUN.

B dyukimm CreateMaze ucnosb3yercs onepaiud SetSide g olMcaHus CTO-
pon komHaT. Eciti oHa co3aeT KOMHATBI ¢ TOMOIIbIo (habprkn BombedMazeFactory,
TO JIAOUPUHT Oy/eT cocTaBjieH U3 0OBEKTOB Kiaacca RoomWithABomb, CTOPOHBI KOTO-
PBIX OIUCHIBAOTCS 0ObeKTaMu Kiacca BombedWall. Eciu kimaccy RoomWithABomb
norpebyeTcst I0CTyI K uieHaM BombediWall, He MMEIOIMM aHAJIOTA B €ro MPeIKax, TO
NPUIETCS IPUBECTH CChIIKY Ha OOBEKThI-CTEHbI OT THIA Wall* K Ty BombedWall*.
Takoe npuBeieHNe K TUITY MOAKIacca 0e301IacHO TIPH YCJIOBUH, YTO apIyMEHT JIeHCTBHU-
TEJIbHO IIPUHAJIEKUT KIaccy BombedWall*, a aTo 0043aTeJIbHO TaK, €CJIM CTEHbI CO3-
MAIOTCST UCKITIOUUTENbHO (habprKoilt BombedMazeFactory.

B sunamMudeckn THIU3MPOBaHHBIX sg3bikax Bpoje Smalltalk npusenenue, pasyme-
eTcst, He HY’KHO, HO OyieT BbIIaHO coobIeHne 06 ommrbKe BO BPeMsI BBIIIOJTHEHUST, €CJIH
00BEKT Kitacca Wall BCTPETUTCST BMECTO OKUIaeMOT0 00bEKTa nodKIacca Kiacca Wall.
Wcnomp3oBanne abCTpakTHOM Gabpukuy st CO3MaHUsT CTEH TPEIOTBPAIAET TaKHe
OMUOKU, TAPAHTUPYSI, YTO MOTYT OBITH CO3/IAHbI JIUIIL CTEHbI OMPEICTEHHBIX TUIIOB.

Paccmorpum Bepenio MazeFactory Ha gasbike Smalltalk, B kotopoit ectb euncrsen-
Hast oriepariyst make, IPUMHUMAIOIIAS BU/I M3TOTABINBAEMOTO OOBEKTA B KAUECTBE ITApaMeT-
pa. Konkpernas dabpuka 1pu o1oM GyeT XpaHUTh KJIACChI M3TOTaBJINBAEMbIX 00BEKTOB.

Jlng navasa nanumeM Ha Smalltalk skBuBasenT 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).
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 «Peanmuzarus» Mbl yske TOBOPUJIM O TOM, 4TO Kjaccy MazeFactory
Hy’KHA BCETO O/[Ha IepeMeHHas 9K3eMIIIpa partCatalog, IPeaoCTaBIAIONAa CII0-
Bapb, B KOTOPOM KJIOUOM CJIYKUT KjIacc KoMroHeHTa. HamomHuM ere pas peanmsa-
M0 MeTojla make:

make: partName
~ (partCatalog at: partName) new

Tenepp MbI MOXKEM cO3/1aTh (ba6p1/11<y MazeFactory M BOCIOJb30BaThCsI €W
JUIS peanu3anny createMaze. [lanAyio cba6pm<y MBI CO3Ia/ITUM C IIOMOIIbIO METOIa
createMazeFactory Kiacca MazeGame:
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createMazeFactory
~ (MazeFactory new
addPart: Wall named: #wall;
addPart: Room named: #room;
addPart: Door named: #door;
yourself)

BombedMazeFactory n EnchantedMazeFactory co3aloTcs IIyTeM acCOIUn-
pOBaHUSA APYTUX KJIaccoB ¢ kaodyamu. Hanmpumep, EnchantedMazeFactory MOXHO
CO3/1aTh CJIEAYIOIIUM 06PasoM:

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

U3BecTHbIE npuMeHeHus

B 6ubsmoreke InterViews [Lin92] ansa obosHauenust kiaccos abeTpakTHbIX (hab-
puk uctosbsyercs cybdukc «Kity. Tak, 1t U3TOTOBJIEHNS 0O0BEKTOB TT0Jb30BATEb-
ckoro uHTepdeiica ¢ 3a[laHHBIM BHEITHUM 0OJIMKOM ompe/ieieHbl abeTpakThbie habpu-
K WidgetKit m DialogKit . B InterViews ecth Takke kiacc LayoutKit, KOTOPBIi
reHepUPYeT pasHbie 0GBHEKTH KOMITO3UIIUK B 3aBUCUMOCTU OT TOTO, Kakast TpeOyeTcst
cTparerusi pazmenienusd. Hanpumep, pasmelienue, KOTOPoe KOHIENTYalbHO MOKHO
6bLI0 OBl HA3BATh «B CTPOKY», MOKET MOTPeOOBATh Pa3HBIX 0OBEKTOB B 3aBHCHMOCTH
OT OPUEHTAINH JOKYMeHTa (KHVKHONW UIIH aibOOMHOI).

B 6ubmmorexe ET++ [WGMS88] marrepn abcTpakTHas habpuika mpuMeHsIeTcst st
JOCTHXKEHUS IIePEHOCUMOCTH MEK/Y PasHbIMU OKOHHBIMM cHcTeMaMM (Halpumep, X
Windows u SunView). AGCTpakTHBIN 6a30BbIN KiIace WindowSystem onpeessieT nH-
Tepdeiic ISt co3Manus 00bEKTOB, KOTOPOE MPEIACTABJISIOT PECYPChl OKOHHOW CHCTEMbI
(MakeWindow, MakeFont, MakeColor u T.II.). Ero KOHKpeTHbIe MMO/IKJIACCh Pean3y-
10T 9TU UHTEPGEHCH T TOU WM WHON OKOHHOW cucTeMbl. Bo BpeMs BBITIOTTHEHUS
ET++ coszaer ak3eMILIgp KOHKPETHOTO IojKJacca WindowSystem, KOTOPBIN yixke
U TIOPOSKIAET OOBEKTDI, COOTBETCTBYIOIIE PECYPCAM JAHHON OKOHHOU CUCTEMBI.

PopcrBeHHble naTtrepHbl

Kiacenl AbstractFactory 4acTo peanusyorcs habpuuHbIMU MeTogaMu (CM.
narrepH HabpPUYHbBIA METOL), HO MOTYT OBITh PEATU3OBAHBI U C TIOMOIIIO MATTEPHA
npoTOTMM.

Konkpernast abprka 4acTo OMUCHIBAETCS TTATTEPHOM OAMHOYKA.

MaTtTepH Builder

HasBaHue n Knaccu¢m<auuﬂ natrtepHa
CTpouTesib — maTTepH, MOPOKAAIOMINI OOBEKTHL.



NaTtTepH Builder

Ha3Ha4yeHue

OtzesnsieT KOHCTPYUPOBAHUE CIIOKHOTO 0ObEKTa OT €ro HpeiCTaBIeHus, TaK 4TO
B pe3yJbTaTe OJIHOTO W TOTO Ke Mpoliecca KOHCTPYUPOBAHUSA MOTYT TIOJIYYaThCs pas-
HbIE TIPE/ICTABICHUS.

Mortuauuns

[Iporpamma, B KOTOPYIO 3aJI05KeHa BO3MOKHOCTD PACITO3HABAHUSI U UTEHUST JIOKY-
menTa B popmare RTF (Rich Text Format), fo/kHa takke «yMeTb» 1IpeoOpa3oBbIBaTh
ero Bo MHOTHE zipyrue dhopmaThl, Haripumep B ripoctoii ASCII-TekeT uiu B pezicTas-
JIeHHE, KOTOPOE MOKHO OTOOPA3UTh B BUIKETE st BBoAA TekceTa, OIHAKO YHCI0 BEepO-
ATHBIX TIPpeobpasoBaHuil 3apaHee HeM3BeCTHO. [109TOMY 0JIKHA OBITH OOEcTIeYeHa BO3-
MOKHOCTB 0Oe3 Tpy/ia J0OABJISITh HOBBI KOHBEPTOP.

Taxkum o6pa30M, HY’KHO CKOH(UTYPUPOBATh Kiacc RTFReader ¢ IOMOIIBIO OObEK-
Ta TextConverter, KOTOpbI Mor Obl TipeobpazosbiBath RTF B Apyroii TekcToBbIil
dopmar. TIpu pasbope moxkymenta B dopmare RTF kiacc RTFReader BbI3bIBaeT
TextConverter Ui BBITONHEHNs TipeoOpasoBanus. Besakuil pas, kak RTFReader
pacnosnaet jexkcemy RTF (IpocToil TeKCT WK yIpaBIsiolee CJI0BO), 1 ee mpeobpa-
30BaHust 00beKTY TextConverter mocbutaercst 3anpoc. O6bekTsr TextConverter
OTBEYAIOT KaK 3a MpeoOpa3oBaHie JAHHBIX, TAK U 3a MPEICTABIEHUE JEKCEMbI B KOH-
KpeTHOM (hopMarTe.

IMonrmacesl TextConverter CHEUATU3UPYIOTCS Ha PA3INYHBIX MPE0OPA30OBAHMSIX
n (opmarax. Harpumep, ASCIIConverter UTHOPUPYET 3aIIPOCHI HA Hpeo6pasoBaHI/Ie
4ero Obl TO HU GBLIO, KpoMe 1rpocToro Tekcta. C apyroii croponbl, TeXConverter 6y/:[eT
PeaM30BBIBATL BCE 3AITPOCHI [ TIOJIydeHrs TpeicTaBienus B hopmate pemakropa TEX,
cobupas 1o Xomy Heo6X0/:[I/IMyIO nHdopMmarmio o cTiwiisx. A TextWidgetConverter
CTaHeT CTPOUTH CJIOKHBII 0OBEKT IOJIb30BATEIbCKOrO UHTEp(dElica, KOTOPBII M03BO-
JINT TI0JIb30BATEJII0 TIPOCMATPUBATh U PEJaKTUPOBATDH TEKCT.

while (t = nony4nts cneayoLLyo neKcemy){B Crpoutenn
switch t.Type {
CHA.R: 5 TextConverter
builder->ConvertCharacter(t.Char) RTFReader| 2
FONT: 3 ConvertCharacter(char)
builder->ConvertFontChange(t.Font) | _ | ParseRTF() lk—w| ConvertFontChange(Font)
PARA: ConvertParagraph()
builder->ConvertParagraph() |
}
> A\

[ 1 I
| |

ASClIConverter TeXConverter TextWidgetConverter

ConvertCharacter(char)
GetASClIText()

T
I

ConvertCharacter(char)
ConvertFontChange(Font)
ConvertParagraph()
GetTeXText()

ConvertCharacter(char)
ConvertFontChange(Font)
ConvertParagraph()
GetTextWidget()

T

T

I
L»-| ASClIText

Le| TexText

I Textwi get
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Kiace kaskoro KOHBEpTOpa MPUHUMAET MEXaHU3M CO3/IAHUSA U COOPKH CIIOKHOTO
o6beKTa U CKPBIBAET ero 3a abcTpakTHbIM uHTepdeiicom. Konseprop otesien ot 3arpys-
YKKa, KOTOPBIA OTBeYaeT 3a cuHTakcuueckuil pasbop RTF-mokymenTa.

B nmarrepre CTpoUTENb aGCTparnpoBaHbl BCe aTH OTHOIIEHUS. B HeM Jmio6oii kiace
KOHBEPTOPA HA3BIBACTCST CMPOUMENEM, A 3aTPY3UUK — pacnopsadumenem. B npumenenn
K PAaCCMOTPEHHOMY TIpUMEpPY CTPOUTENb OTEIAeT aJITOPUTM MHTepIpeTauu hopma-
Ta rekcra (To ecth aHarm3aTop RTF-okymMeHTOB) 0T TOTO, KaK cO371aeTCs U MTpe/ICTaBIs-
eTcst IOKYMEHT B peobpa3oBaHHoM (hopMare. ITO MO3BOJISET MOBTOPHO MCMOIB30BATh
anroput™ pasbopa, pean3oBaHHbIil B RTFReader, U CO3/aHMsI PA3HBIX TEKCTOBbIX
npencrasiernit RTF-moxymenTos; nocratrouno nepenats B RTFReader pa3iInyHbIe MOJI-
KJIacChI Kitacca TextConverter.

NMpumeHnmocTb
Wcnonbayiite marrepH CTPOUTESb, KOT/a:

0 aJTOPUTM CO3JIAHUS CJIOKHOTO 0OBEKTA HE JIOJKEH 3aBUCETH OT TOTO, U3 KAKUX
yacTeil COCTOUT OOBEKT U KaK OHU CTBIKYIOTCS MEXKIY COOOii;

0 IpoIecC KOHCTPYMPOBAHUS NOJKEH 00ecrednBaTh PasJudHbIe MPEeCTABICHUS
KOHCTPYUPYEMOTO OOBEKTA.

CTpyKTypa
. builder -
Director [K>——————»| Builder

Construct() o BuildPart()
t
|
|

Jnsi Bcex 06BbEKTOB B CTPYKTYpPE {
builder->BuildPart() ConcreteBuilder |- — — -»

} BuildPart()
GetResult()

YyactHukn

O Builder (TextConverter) — CTPOUTENb:
— 3agaer abcTpakTHBIN HHTEpdEiic I co31aHns yacTeil obbekra Product;
0 ConcreteBuilder (ASCIIConverter, TeXConverter, TextWidgetConverter) —
KOHKPETHbIN CTPOUTESb:
— KOHCTPYUPYET U coOMpaeT BMECTe YacTH IIPOAYKTA MOCPEACTBOM pealnsaliu
unTtepgdeiica Builder;
— ONpeZIesiIgeT co3/IaBaeMoe MPEACTABICHIE U CJACIUT 32 HUM;
— TpefocTaBisieT mHTepdeiic 471 10cTya K NPOAYKTY (Hanpumep, Get ASCIIText,
GetTextWidget);
0 Director (RTFReader) — pacnopsanTenb:
— KOHCTPYHUPYET 0OBEKT, MOJIb3ysich HHTepdeiicom Builder;
0 Product (ASCIIText, TeXText, TextWidget) — NPOAYKT:
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— TIPEJCTAaBJSAET CJIOKHBIH KOHCTPyMpyeMblii 00bekT. ConcreteBuilder
CTPOUT BHYTpPeHHee NpejcTaBieHre NPOAYKTA U OIpeesieT MPOIEcC ero
cOOpKH;

— BKJIIOYAET KJIACCHI, KOTOPbIE ONPE/EISIOT COCTaBHbIE YACTH, B TOM YHCJIE MH-
Tepdeiich st cO0PKKM KOHEYHOTO pe3yJsibTaTa U3 YacTei.

OTHoOLUeHus

O KJIMEHT co3/aeT 06bEKT-PACIOPSANTENb Director 1 KOHPUTYPUPYET €T HY K-
HBIM 00BEKTOM-CTpouTeIeM Builder;

QO pacnopsanTesib yBelIoMIIgeT CTPOUTESISE O TOM, UTO HYKHO IIOCTPOUTDH Ouepesi-
HYIO 4acTb NPOOYKTa,

0 cTpouTenb 06pabaThiBacT 3aMPOCHl PACIOPSAUTENS U H0OABISIET HOBbIE YacTH
K NPOAYKTY;

O KJIMEHT 3abUpaet TPOAYKT y CTPOUTENS.

Cuemytormast iuarpaMma B3auMOJICHCTBUH NILTIOCTPUPYET B3AMMOOTHOIIIECHNS CTPO-
UTENs u PacnopsanTenst ¢ KIIMEHTOM.

aClient aDirector aConcreteBuilder
—L 1 1
1
new ConcreteBuilder 1
——————————— - — — — — — — P
1
| new DEec_torLaC_onc_ret_eBgildgrL
Construct() _ BuildPartA() -
BuildPartB() -
BuildPartC() o
GetResult() o
Pe3ynbratsl

[Lmocwr MUHYCBI IIaTTepHa CTPOUTENb U €TI0 IPUMEHEHU !

Q 710360a5em UMEHAMb sHYymMpennee npedcmasienue npodykma. O6bekT Builder
TPEIOCTABISAET PACTIOPSAUTETIO aGCTPAKTHDIN WHTepdEc s KOHCTPyHpoBa-
HUA TIPOJIYKTaA, 3a KOTOPBIM OH MOJKET CKPbBITH IPEACTaBJIEHNE U BHYTPEHHIOIO
CTPYKTYPY TIPOJYKTA, a TAKIKe mporiece ero cOopku. I[T0OCKOIbKY TIPOIYKT KOHCTPY-
upyercst 4epes abcTpakTHBIH HHTEpPdEc, TO TSI U3MEHEHVsT BHYTPEHHETO TIPe/l-
CTaBJICHUA JOCTATOYHO BCETO JIMIIb OIIPEACTINTD HOBBII BU/T CTPOUTEJIIA;

Q usoaupyem K00, pearusyrouull Koncmpyuposanue u npedcmagienue. Ilarreps
CTPOUTENb YJIYUIIAeT MOJLYJIbHOCTD, MHKATICYJIUPYST CIOCO0 KOHCTPYUPOBAHUS
U TIPEICTABJIEHUS CIOKHOTO 00beKTa. Kimentam Hudero He Ha/o 3HATH O KJrac-
Cax, OTPEIesSTIONINX BHYTPEHHIO CTPYKTYPY MPOAYKTa, OHU OTCYTCTBYIOT B MH-
tepeiice cTponTens.
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Kaxprit KoHKpeTHBII cTpouTesib ConcreteBuilder conep:KUT BeCh KO, He-
06XOMMBIIT JIJTsT co3anvst U cOOPKU KOHKPETHOTO Bujia mpoaykTa. Ko mumrer-
Cs1 TOJIBKO OZIUH Pas, MOCJIe Yero PasHble PACHOPSIAUTENTN MOTYT UCIIOIb30BaTh
€T0 TIOBTOPHO [IJIsI TIOCTPOEHUST BAPUAHTOB TIPOYKTA M3 OJHUX U TEX JKe JacTell.
B npumepe ¢ RTF-gokymMeHToM Mbl MOIJIH ObI OIIPEAEINTD 3arpy3unK st hop-
mara, otimanoro ot RTF, ckaxkem, SGMLReader, ¥ BOCHOJIb30BATHCS TEMU JKe
caMbIMH KJ1accamu TextConverters s TeHEPUPOBAHUS IPEICTABJICHII
SGML-nokymenToB B Bujie ASCII-Texcra, TeX-TekcTa nim TeKCTOBOTO BUIKETA;

Q daem 6oree MOHKULL KOHMPOIL HAO NPOUECCOM KOHCMPYuposanus. B otaudne ot
MOPOK/IAIONIX MATTEPHOB, KOTOPbIE CPa3y KOHCTPYUPYIOT BECh OOBEKT TIEIH-
KOM, CTPOWUTENb [leJIaeT 9TO IIAT 32 [IaroM IO YIIPABJIE€HHEeM PACIIOPSIIUTEISI.
W siviib KoT/ia TIPOYKT 3aBEPIIIEH, PACTIOPSIUTEb 3a0MPaeT €ro y CTPOUTEISL.
IToaTomy unTepdeiic CTPOUTENSI B GOJIbIIEN CTENeHH OTPasKaeT IIPOIecC KOH-
CTPYUPOBAHMS MTPOAYKTA, HEXKEIU IPYTUE TOPOKAAIOIINE TATTEPHBL. JTO T03BO-
aget obecriednTh HoJee TOHKMA KOHTPOJIb HAJl MPOIECCOM KOHCTPYUPOBAHMS,
a 3HAYUT, U HAJl BHYTPEHHE! CTPYKTYPOil TOTOBOTO TIPOYKTA.

Peanusauus

OG6bIUHO cytecTBYeT aGCTPAKTHBIN Kiiace Builder, B KOTOPOM OIPE/IETEHbI OTepa-
AN J7TST KQJKIOTO KOMITOHEHTA, KOTOPBIN PACTIOPSIANTENh MOJKET <ITOTIPOCUTH» CO3/IATD.
ITo yMOTIaHIIO ATH OTIepaIiny HITIeTo He femafoT. Ho B Kacce KOHKPETHOTO CTPOUTE-
Jisl ConcreteBuilder OHM 3aMelleHbl I T€X KOMIIOHEHTOB, B CO3/IaHUM KOTOPbBIX
OH TIPUHVMAET y4acTHe.

Bor €IIle HEKOTOPbIE IIOCTOﬁHbIe BHUMaHWA BOIIPOCHI peajin3alinm:

Q unmepgeiic coopru u xoncmpyuposanus. CTPOUTENN KOHCTPYUPYIOT CBOU TIPO-
JYKTBI Trar 3a marom. [loatomy unTepdeiic kimacca Builder nomken ObITh 10-
CTaTOYHO OOIINM, YTOOBI 0GECTIEYNTh KOHCTPYUPOBAHUE TIPU JIIOOOM BHUJIE KOH-
KPETHOTO CTPOUTEJI.

KimioueBoil BOMpoc MpoeKTUPOBAHUs CBA3AH ¢ BBIGOPOM MOJIEIN TIPOIIECCa KOH-
crpyupoBanust 1 cOopku. OOBIYHO OBIBAET JOCTATOYHO MOJEIH, B KOTOPOIl pe-
3yJIbTAThl BBIMIOJHEHUST 3alIPOCOB HA KOHCTPYUPOBAHKE TPOCTO J00ABJISIOTCS
K mpoaykry. B mpumepe ¢ RTF-gokymMenTaMu cTponTens mpeodpasyer u 1o0as-
JIAET OYEPeAHYIO JIeKCEMY K yoKe KOHBEPTUPOBAHHOMY TEKCTY.

Ho uHora MoKeT oTpeboBaThest JOCTYII K YaCTAM CKOHCTPYUPOBAHHOTO K JIaH-
HOMY MOMEHTY TIPOAyKTa. B mpumepe ¢ 1aGupUHTOM, KOTOPBIN Oyzer ornucan
B paszeJie «IIpumep Kojas, uaTepdeiic knacca MazeBui lder mo3Bosser 106aB-
JIITH IBEPb MEKIY ysKe CYIIeCTBYIOINIMMHU KOMHATaMu. J[pyruM mpumMepoMm siBJis-
I0TCSI IPEBOBUJIHBIE CTPYKTYPHI, CKAJKEM, IEPEBDST CHHTAKCUIECKOTO pa3bopa, Ko-
TOPBIE CTPOSITCS CHU3Y BBEPX. B 9TOM ciryuae cTponTens 10JKeH OBl GBI BEPHYTH
Y3JIBI-IIOTOMKHU PACTIOPSAAUTENI0, KOTOPBIN 3aTeM nepesias O6bl UX Ha3aj CTPOUTe-
J110, YTOOBI TOT MOT IIOCTPOUTH POAUTENBCKUE Y3JIbL.

Q novemy Hem abCMpPaxmuozo Kiacca s npooyxmos. B THIMYHOM cirydyae poyK-
Tbl, U3rOTaBJIMBa€Mbl€ PA3JIMYHBIMU CTPOUTEJIAMU, UMEIOT HACTOJIbBKO Pa3HbI€
peJCTaBIeHNS, YTO U300peTeHne I HUX OOIIero poArTeJbCKOro Kaacca
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Huvero He faaet. B mpumepe ¢ RTF-gokymenTamur TpyiHO mpeactaBuTh cebe 06-
il uaTepdeiic y 00bekToB ASCIIText U TextWidget, Ja OH U He HY’KEH.
IToCKOIBKY KJIMEHT 0OBIYHO KOHPUTYPUPYET PACTIOPSAUTEIST TIOAXOAATINM KOH-
KPETHBIM CTPOUTEJIEM, TO, HAJIO TI0JIaraTh, €My M3BECTHO, KAKOWH MMEHHO MO/ -
KJIace kiracca Builder MCIOMBb3YeTCsT U KaK HYsKHO 0OPAIaThCs ¢ POM3BEIeH-
HBIMU TTPOIYKTaMU;

Q nycmote memodvt kiacca Builder no ymonuanuio. B C++ meTonsl crpouresist Ha-
MEPEHHO He 00BSABJIEHBI YUCTO BUPTYaTbHBIMU (DYHKIMSIMU-4IeHAMU. BmecTo
9TOTO OHU OIIPeiesIeHbl KaK IIyCTble (DYHKIUU, YTO O3BOJIIET MMOIKIACCY 3aMe-
IMATh TOJIBLKO T€ OTIePAITiH, B KOTOPBIX OH 3aHTEPECOBAH.

MNMpumep koga

Ornpenenmum BapuanT (GyHKITMU-uTeHa CreateMaze, KOTOpas MIPUHUMAET B Kade-
CTBe apTyMeHTa CTPOUTEJIb, MPUHAIJIEKANNN Kaaccy MazeBuilder.

Kinacc MazeBuilder onpezensder cieayiomuii nuaTepdeiic ajid mocTpoeHus Jia-
OUPHUHTOB:

class MazeBuilder {
public:
virtual void BuildMaze () { }
virtual void BuildRoom (int room) { }
virtual void BuildDoor (int roomFrom, int roomTo) { }

virtual Maze* GetMaze () { return 0; }
protected:
MazeBuilder () ;

bi

IroT nHTEpdEiic MO3BOMIAET CO3HaBaTh TPU BELIM: JAOMPUHT, KOMHATY € KOHKPET-
HBIM HOMEPOM, JIBEPU MEK/Yy MPOHyMepOBaHHBIMU KoMHaTaMu. Orneparust GetMaze
BO3BpallaeT JaOUPUHT KJIeHTy. B moakiaccax MazeBuilder JaHHast Oliepaliys mepe-
OIIPEIEJIIETCST IS BO3BPATa PeajibHO CO3IaHHOTO JTaOUPUHTA.

Bee onepaiuu moctpoenus gabupunTa B Kiacce MazeBuilder nmo yMOJYaHUIO
HUYero He genaiorT. Ho oy He 00bABIEHBl MCKIIOUUTENbHO BUPTYAJIbHBIMU, YTOObI
B [IPOM3BOHBIX KJIacCaX MOKHO OBLIO 3aMeIaTh JIUIIb YaCTh METOI0B.

Nwmes natepdeiic MazeBuilder, MOKHO N3MEHUTH (DYHKIMIO-UJieH CreateMaze,
4yT0ObI OHa IPUHKUMAJIA CTPOUTETh B KAUeCTBE MapaMeTpa:

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

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

return builder.GetMaze () ;
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Cpasnute a1y Bepcuio CreateMaze ¢ IepBOHAYATHHO. O6paTI/ITe BHUMaHUE, Kak
CTPOUTEJIb CKPBIBACT BHYTPEHHEE IIPe/ICTaBIeHUE J1a61/1p1/IHTa, TO €CTb KJIaCChl KOMHAT,
JIBEpel M CTeH, M KaK 9TH YacTh CO6I/IpaIOTCH BMECTE JIJIA 3aBEPIICHUS TTOCTPOCHUA JIa-
6I/IpI/IHTa. Kro-T0, MOKeT, 1 1oTaj1aeTcs, 4To JJIs IPECTaBIeHNs] KOMHAT U JIBEPEIT eCTh
0co0ble KJIacChl, HO OTHOCHUTEIbHO CTE€H HET Ja’ke HaMeKa. 3a CYeT 9TOrO CTaHOBUTCH
npoie MoAnuMUIIPOBaTh crocob IIpeACTaBICHUA JIa6I/IpI/IHTa, TIOCKOJIBKY HU OJ[HOTO
U3 KJINEHTOB MazeBuilder U3MeHITh He HAJO.

Kax u gpyrue noposkaioniyie martepHbl, CTDOUTENb WHKAIICYJIUPYET cnocob co-
31aHug 00BbEKTOB; B JAHHOM cJrydae ¢ TIOMOIIbIo nHTepdelica, OpesesIeHHOTO KIacCOM
MazeBuilder. JTo 03Ha4yaeT, uyTo MazeBuilder MOKHO IIOBTOPHO KUCIIOJIb30BATD JJIs1
ITOCTPOCHUA JIa6I/IpI/IHTOB pas3HbIX BU/IOB. B kauecTBe nmpumepa rpuseiieM QyHKIUIO
CreateComplexMaze:

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

return builder.GetMaze () ;

}

O6patute BHUMaHUE, 4TO MazeBuilder He co3aeT JAOMPUHTHI CAMOCTOSATEb-
HO, €r0 OCHOBHASI 11eJIb — [IPOCTO ONPEAEUTh UHTEPhEIC A CO3IaHusA TaGUPUHTOB.
I[Tycreie peanmsanuu B aToM WHTEpdEice onpeeeHbl TOMbKO s yaobeTsa. Pearn-
Hyt0 paboTy BBIMOJIHSAIOT MOAKIACCH MazeBuilder.

[Monknace StandardMazeBuilder COAEPKUT PEATUIAIIUIO TIOCTPOEHUST TIPOCTHIX
MabupuHTOB. UTOOBI CIEANTH 3a TPOIECCOM CO3/IaHUsA, MCIOIb3YeTCs TIepeMeHHast
_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;

}i

CommonWall (obast crena) — 9To BCIOMOTaTe/IbHas OTlepallus, KOTopast onpeie-
JIIeT HATIpaBJIeHue o0MIeH /It IBYX KOMHAT CTEHBL.
Koucrpykrop StandardMazeBuilder IpocTO MHUIMAIU3UPYET currentMaze:

StandardMazeBuilder::StandardMazeBuilder () {
_currentMaze = 0;
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BuildMaze HHCTAHIMPYET OOBEKT Kaacca Maze, KOTOPbIH OyzeT cobupaTbes Apy-
UMY OTIepaIisMK 1, B KOHIIe KOHIIOB, BO3BPATUTCST KIUEHTY (C MOMOIIbI0 GetMaze):

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

Maze* StandardMazeBuilder::GetMaze () {
return currentMaze;

}
Omneparus BuildRoom co3/1aeT KOMHATY U CTPOUT BOKPYT Hee CTEHBI:

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

North, new Wall);
South, new Wall);
East, new Wall);
West, new Wall);

room->SetSide
room->SetSide
room->SetSide
room->SetSide

}

YT00BI TOCTPOUTD JBEPH MEKLY IBYMsT KOMHaTaMu, StandardMazeBuilder Ha-
XOIUT 06€ KOMHATBI B JJAGUPUHTE 1 WX 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 (rl,r2), d);
r2->SetSide (CommonWall (r2,rl), d);
}

Temneps 115t co3aanust JabMpUHTa KJIMEHThI MOTYT MCIIOJIb30BaTh CreateMaze B co-
yeTaHuu ¢ StandardMazeBuilder:

Maze* maze;
MazeGame game;
StandardMazeBuilder builder;

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

MbI MOTJTH GBI TOMECTUTD BCE orepannu kinacca StandardMazeBuilder B KJjace
Maze U MO3BOJIUTH KAKIOMY na61/1p1/1HTy CTPOUTH CAMOTO cebs. Ho uem Menblile Kjacc
Maze, TeM IIPOIe OH JJIA HOHUMAHUI U MOJ;[I/I(I)I/IKauI/H/I, a StandardMazeBuilder
JIETKO oTzesisseTcst oT Maze. Emnte BakHee TO, UTO pasfieleHre 3TUX ABYX KJIACCOB T103-
BOJISIET IMETh MHOKECTBO PAa3HOBUIHOCTEH Kacca MazeBuilder, B KaKIOM 13 KOTO-
PBIX €CThb coOCTBEHHbIE KJIACCHI 1JI KOMHAT, JIBEpEH U CTeH.
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HeoObrunbiv BapuanToM MazeBuilder gBisercsa Kiiacec CountingMazeBuilder.
ITOT cTpPOUTESH BOOOIIE HE CO3/IaeT HUKAKOTO JAOMPUHTA, OH JIUIITh TOJCYUTHIBACT
YUCJIO0 KOMITIOHEHTOB PA3HOTO BU/A, KOTOPbIE MOTJIH ObI OBITH CO3/IAHBDI:

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&, inté&) const;
private:

int doors;

int rooms;

}i

KoHCTPYKTOp MHUIIMAJU3UPYET CYETYMKHU, a 3aMelleHHbIe Ollepalluy KJjacca
MazeBuilder yBeJMYMUBAIOT UX:

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

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

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

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

) const {
rooms = _rooms;
doors = doors;

}

Bor kax kmeHT Mor Obl HCIIO/IB30BaTh Kjlacc CountingMazeBuilder:

int rooms, doors;
MazeGame game;
CountingMazeBuilder builder;

game.CreateMaze (builder) ;
builder.GetCounts (rooms, doors);

cout << "B sabupuHTe ecTp "
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<< rooms << " xomHaT m "
<< doors << " gmBepen" << endl;

U3BecTHbIE npuMeHeHus

[Tpunoxenue s kouseprupoBanusa usz ¢opmara RTF B3saTto ns 6ubanorexku
ET++ [WGMS88]. B Heil ucroabsyercss CTpouTeib A 00pabOTKI TEKCTa, XPAHIIEro-
cs1 B TakoM (popmare.

[TarTepH CTPOUTENb TUPOKO TpuMeHsteTcst B sisbike Smalltalk-80 [Par90]:

0 KJacc Parser B HOACUCTEME KOMITUJIAIMUA — 3TO PACIOPALUTEb, KOTOPOMY
B KauecTBe apryMeHTa nepegaercss o0bekT ProgramNodeBuilder. O6bekT
Kjacca Parser usBelaer o0beKT ProgramNodeBuilder mnocie pacio3HaBa-
HIS KQKAO0N CUTaKCH4YecKor KoHCTpyKinu. [locsie 3aBepriieHnst CHHTaKCYecKo-
ro pasbopa Parser oOpallaercs K CTPOMTENIIO 3a CO3IaHHBIM JePeBOM pasbopa
7 BO3BpAIACT ero KJINEHTY;

0 ClassBuilder — aTo CTPOUTEDb, KOTOPBIM IIOJIb3YIOTCA BCE KJIACCHI /IJIA CO3/1a-
HUS CBOMX TIOJIKJIACCOB. B JaHHOM cJry4ae 3TOT KJIacc BBICTYIIAET OJHOBPEMEHHO
B KQ4eCTBE PACIOPAIUTEII U IIPOAYKTA;

Q ByteCodeStream — 9TO CTPOUTEIb, KOTOPBIM CO37Ia€T OTKOMITUINPOBAHHBIN
MeTOJI B BUjie MaccuBa OaiiToB. ByteCodeStream SBJSETCS TIPUMEPOM HECTAH-
JAPTHOrO NPUMEHEHUsI IaTTepHa CTPOWUTESIb, MOCKOJbKY CHOMKHBIH OOBEKT
npejcTaBisgercs Kak MaccuB 0ailToB, a He Kak oObraubIil oObekT Smalltalk. Ho
nnrepdeiic k ByteCodeStream TUNWYEH IS CTPOUTENS, U HTOT KJIACC JIETKO
MOKHO ObLI0 ObI 3AMEHHTD JAPYTUM, KOTOPBIN [IPEACTABIISIET IIPOrPaMMy B BUJE
COCTaBHOTO 00BEKTA.

PoacrBeHHble naTTepHbl

AbcTpakTHas dabpuka 1oxoxka Ha CTPOUTENb B TOM CMbICJIE, YTO MOYKET KOH-
CTPYMpPOBaTh CJI0KHbIE 00beKTH. OCHOBHOE pasinuue MeKILY HUMU B TOM, 4TO CTPOU-
TeJlb Jle/laeT aKIeHT Ha MOIIAroBOM KOHCTPYUpoBaHuu 00bekTa, a abcTpakTHas Gab-
puyKa — Ha CO3[aHUKM CEMEHCTB 0OBEKTOB (MPOCTHIX WM CIOKHBIX). CTpOUTENb
BO3BpAIlaeT MPOAYKT Ha TTOCTEHEM ITare, TOTJa Kak ¢ TOYKU 3peHust aDCTPaKTHOM
GabprKn TIPOAYKT BO3BpAIAeTCsT HEMEJIEHHO.

[TaTTepH KOMAOHOBLUMK — 3TO TO, 9TO YACTO CO3/IaeT CTPOUTESb.

MatTepH Factory Method

Ha3BaHune n KﬂaCCMCpMKaLlMﬂ natrepHa

®abpuyHbIli MeTO, — TaTTEPH, MOPOKAAIOIINNA KIACCHL.

Ha3Ha4yeHue

Omnpenenser uarepdeiic a1 coznanms 00beKTa, HO OCTABJSIET MOAKIACCAM Pelle-
HHUE 0 TOM, KaKOW KJIacC MHCTAHIUPOoBaTh. PabPUYHBIA METOL, TI03BOJISIET KJIACCy Jie-
JIETHPOBATh MHCTAHI[MIPOBAHUE TTOIKIACCAM.
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U3BecTeH Tak)xe rnog UMeHeM

Virtual Constructor (BUpTyaIbHbIA KOHCTPYKTOP).

MortuBauus

Kapracst mob3yioTest abCTpaKTHBIME KITACCAMI JIJIST OTIPEIETIEHTIST 1 TTOIEPIKAHST
OTHOTIEHUH MekIy obberTamm. Kpome TOro, Kapkac 4acTo OTBEYaeT 3a CO3/AHNUe Ca-
MUX OOBEKTOB.

PaccMoTpnM KapKac ISt TPUTOKEHH, CITOCOOHDBIX TIPEICTABISTH TIOJIB30BATEIIO
cpa3y HeCKOJBKO JAOKYMEHTOB. /[Be OCHOBHBIX abCTPAKINU B TAaKOM KapKace — 9TO
kiacchl Application u Document. O6a kmacca abCTPAKTHBIE, TOITOMY KJIHEHTHI
JIOJKHBI TTOPOSKAATH OT HUX TTOKIIACCH JIJIST CO3/IAHMS CHEIM(MUIHBIX /IS TIPUITOKEHNUS
peaymzanuii. Hampumep, 9To0ObI CO3MaTh MPUIOKEHIE ST PUCOBAHUS, MBI OTIPEIETTNM
KJaccehl DrawingApplication u DrawingDocument. Kmace Application oTBe-
JaeT 3a yIpaBJeHre TOKYMEHTAMI W CO3/IAeT UX MO Mepe HeOOXOANMOCTH, IOTYCTHM,
KOT/Ia TI0JIb30BaTeb BhiOUpaeT u3 MeHio yHKT Open (oTKpbiTh) i New (co3/ath).

[Tockosbky pelienue 0 TOM, KaKoOil IOJKJIAacC Kilacca Document MHCTaHIIPOBATD,
3aBUCUT OT IIPUJIOXKEHU:, TO Application He MOXKeT «IIpe/cKa3aTb», YTO UMEHHO I10-
HaZOOUTCsT. ITOMY KJIACCY M3BECTHO JIUTITh, KOT/IA HYKHO WHCTAHITPOBATEH HOBBIH OKY-
MEHT, a He KaKol JOKyMeHT co3/1aThb. Bo3nukaeT auieMMa: KapKac J0JKEH HHCTaHIUPO-
BATh KJIACCHI, HO «3HAET» OH JIMIIH 00 aOCTPAKTHBIX KJIACCAX, KOTOPbIE MHCTAHITNPOBATD
HeJIb3sl.

Pemmenne mpezyaraet mattepH ¢GabpuyHbIA MeTOA. B HeM MHKancyampyeTcs WH-
hopmarmst o ToM, KaKoif MoAIKIace Kiaacca Document co3/1aTh, U 3TO 3HAHWE BBIBOJUT-
C4 32 TIPefiesIbl KapKaca.

docs,
Document lo-«——>| Application
Open() CreateDocument() Document* doc = CreateDocument();
Close() NewDocument() o-|— - docs.Add(doc);
Save() OpenDocument() doc->0pen();
Revert()
MyDocument |<— — =1 MyApplication

CreateDocument()o| — —I return new MyDocument EI

[Topkmacenl kinacca Application mepeonpenessgior abCTPaKTHYIO ONEpPaIIio
CreateDocument TakuMm 00pa3oM, 4TOObI OHA BO3Bpallajia IMOAXOAAIIMI MOIKIACC
kaacca Document. Kak Tosbko nogkmace Application MHCTAHIMPOBaH, OH MOKET
MHCTAHIMPOBATH CHIENU(pUIECKHE A/ MPUIOKEHNS JOKYMEHTBI, HIYEro He 3Hast 00 nx
kinaccax. Omepanuio CreateDocument Mbl Ha3bIBaeM (AOPUUHLIM MEMOOOM, 110~
CKOJIbKY OHA OTBEYAET 3a «M3TOTOBJIECHNE» 0OBEKTa.
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lNMpumeHnMoOCTb
Wcnonbayiite marteps GabpuyHbIi MeToA, Kora:

0 KJaccy 3apanee HEM3BECTHO, 0OBEKTBI KAKHMX KJIaCCOB eMy HY’KHO CO3/1aBaTh;

0 KJIacC CIIPOEKTHPOBaH TaK, 9YTOObI 0OBEKTHI, KOTOPBIE OH CO3/IaeT, CIIeII(UIIN-
POBAJINCH TIOKIACCAMY,

0 KJIacc JeJIeTUPYeT CBOM 003aHHOCTH OHOMY M3 HECKOJIBKUX BCIIOMOTATEIbHBIX
HOJKJIACCOB, U Bbl ILITAHUPYETE JIOKAJIM30BaTh 3HAHME O TOM, KaKOi KJ1acc IpH-
HUMaeT 9TU 0043aHHOCTH Ha ceOsl.

CTpykTypa
Creator
FactoryMethod()
AnOperation() ~ © — — —| Product = FactoryMethod()

/\

| ConcreteProduct |<— ConcreteCreator
FactoryMethod() o4 — — —Ireturn new ConcreteProductEl

YyactHukn

0 Product (Document) — NpPoOOYyKT:

— omnpegensier unTepdeiic 06bEKTOB, co3gaBaeMbix GabPUYHBIM METOAOM,;
0 ConcreteProduct (MyDocument) — KOHKPETHbIN NPOOYKT:

— peaym3yet unTepdeiic Product;
0 Creator (Application) — co3partensb:

— o0bsBisger GabpUUHBIA MeToA, BosBpamamuii 00bekT Tuia Product.
Creator MOXET TaKKe ONPENeJITh Pean3aluio Mo yMoadanuio dadpuy-
HOrO MeTOoAa, KOTOPbIi Bo3Bpamaer o0beKT ConcreteProduct;

— MOJKET BbI3bIBaTh (PABPUYHBIA MeToq, st co3panus oObekra Product.

0 ConcreteCreator (MyApplication) — KOHKPETHbIA CO30ATENb:
— samelaer GabpuyHbI METO, Bo3Bpalialonuii 00bekT ConcreteProduct.

OTHoLeHus

Cosparenb «IoJjiaraeTcsi» Ha CBOM MOJKJIACCHI B ofipesiesiennu GabpuyHoro me-
TOAA, KOTOPbIil Oy/IeT BO3BPAIIATh SK3EMILISP MOAXO/AIIET0 KOHKPETHOrO NPOAyKTa.

Pe3ynbratsi

DabpuuHble METOIbI H30ABJISIOT IPOEKTUPOBIIUKA OT HEOOXOANMOCTH BCTPanBaTh
B KO/J] 3aBHUCAIINE OT IPUJIOKEHNS Kaacchl. Ko nMeer 71e10 TOJIBKO ¢ nHTepdeiicom
KJacca Product, MO3TOMY OH MOKET paboTath ¢ JIOOBIME OIPe/IeJIeHHBIMU T10JIb30Ba-
TeJISIMU KJIacCaMM KOHKPETHBIX IPOJYKTOB.
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[MoTeHnMabHbI HemocTaToK (habPUYHOIO METOAA COCTOUT B TOM, YTO KJIUEHTaM,
BO3MOXKHO, TIPUJIETCST CO3/IaBaTh MOJIKJIACC Kiaacca Creator ISl CO3/IaHUS JUNIb OJ1-
HOro o0bekTa ConcreteProduct. IlopoxkaeHue OAKIACCOB OMPABAAHO, €CJIU KIU-
€HTY TaK WJIM WHAve TIPUXOJIUTCS CO3/1aBaTh MOJKIACCH Creator, B IPOTUBHOM CJIY-
Yyae KJIMEHTY MPHUIETCS UMETH JIeJIO C JIOMOJHUTEIbHBIM YPOBHEM IO/IKIACCOB.

A BOT ellle JiBa TIOCJIEJCTBUS TPUMEHEHUS raTTepHa GabpUyHbIA MeToA;

Q npedocmasnsem nooxiaccam onepavuu-sauenku (hooks). Cospanue oObeKTOB

BHYTPH KJIacca ¢ TIOMOIIIbI0 (habpIIHOTO MeTO/Ia BCer/ia OKasbiBaeTcst bosree THO-
KM DPeIleHeM, YeM HEMOCPeCTBeHHOe co3nanre. PabpuyHbIi MeTOA, co3maeT
B MOJIKJIACCAX ONEPAMU-3AICTIKY JIJIS TIPEIOCTABICHUS PACIIMPEHHON BEpCUH
obbexTa.
B npumepe ¢ TOKYMEHTOM KJjace Document MOT ObI ONpeaeauTh (habpudHbIi
Mero]] CreateFileDialog, KOTOPBIH CO3aeT AMAJIOIOBOE OKHO [ BbIGOpa
(aiia cymecTByroIIero JokyMenTa. IToKmace aToro Kiaacca Mor Gbl OTIPEIETUT
CIIENMAIU3UPOBAHHOE JIJIsI TIPUJIOKEHUST IUATIOTOBOE OKHO, 3aMECTHB 3TOT (hab-
pUUHBIT MeTO/I. B taHHOM cityuae (haGpUUHBINA METO/T He SIBJISIETCST aGCTPAKTHBIM,
a COZIEP;KUT PA3yMHYIO PEIN3AINIO TI0 YMOTIAHUIO;

Q coedumnsiem napaiieivivle uepapxuu. B mpumMepax, KOTOPbie Mbl paCCMaTPUBAJIH
JI0 CHX 110p, pabpuuHbie METO/Ibl BbI3bIBAIMCH TOJIbKO co3aatenemM. Ho aro co-
BEPIIEHHO He0OSI3aTeIbHO: KIUEHTHI TOKE MOTYT HPUMEHSTH (haOpHUHbIe METO-
JTbI, OCOOEHHO MTPU HAJIMYUH MaPaJlJIebHBIX UePapXuil KJIacCoB.

[TapassiesibHbIe MepapXUl BO3HUKAIOT B CJydae, KOTA KJIAcC JIeJIeTUPyeT 4acThb
CBOMX 00sI3aHHOCTEN IPYTOMY KJIACCY, HE SIBJISIOIIEMYCST TIPOU3BOHBIM OT HETO.
Paccmorpum, Harpumep, rpadudeckue (GUTypbl, KOTOPSIMA MOKHO MaHUTTYJIU-
POBAaTb MHTEPAKTUBHO: PACTATHUBATD, /IBUTAaTh NJIM BPalllaTh C TTIOMOIIHIO MBITITH.
Peammzanus Takmx B3aUMOEUCTBUI C TTOJb30BATEJNEM — HE BCETZa MPOCTOe
nesio. Yacto MpUXOAUTCST COXPAHSATH U OOHOBJISATH WH(MOPMAIIHIO O TEKYIIEM CO-
CcTOSTHUN MaHUMyIdInin. Ho aT0 cocTogHme HYKHO TOJTBKO BO BpeMs caMOIl Ma-
HUIYJISLMK, [I09TOMY [IOMEIIATh €ro B 0OBEKT, IPEACTABIAIONNA (GUrypy, He
crenyer. K tomy ke Gurypsr BemyT cebst o-pasHOMY, KOT/IA TI0JIb30BaTe b Ma-
HUIyJupyeT uMu. Harpumep, pactaruBaHue oTpe3ka MOKET CBOAUTHCS K U3Me-
HEHUIO TIOJIOKEHUS KOHIIEBOM TOUKH, a PACTATUBAHME TEKCTA — K M3MEHEHUIO
MEXAYCTPOYHDBIX MHTEPBAJIOB.

ITpu TakWx OrpaHUYEHUSIX JIYUIIIe UCTIOJIb30BaTh OTAEIbHBII OOBEKT-MAHUITYJIsI-
Top Manipulator, KOTOPBIN peayn3yeT B3auMOo/IeliCTBIe 1 KOHTPOJIMPYET ero Te-
Kylilee coCcTostHue. Y pasHbix (uryp OyjyT pasHbie MAHUITYJISITOPBI, SIBJISTIOIIECST
nofikyaccoM Manipulator. [lomyuatonascs nepapxus kiacca Manipulator
napaJsiesbaa (1o KpaliHell Mepe, 9acCTUYHO) UepapXuu Kjaacca Figure.

Knacc Figure npegocrasiser (GabpudHbiii MeTog CreateManipulator, Ko-
TOPBI TI03BOJISIET KJIMEHTaM CO3/IaBaTh COOTBETCTBYIONIUI (DUTYype MaHUITyJIsI-
top. Iogkmaccsl Figure 3aMeIaT 3TOT METOJ TaK, YTOObI OH BO3BPAIAJ O/
XOAAIINT JI7Is HUX TIO/IKJIacc Manipulator. BMecTo aToro Kimace Figure MOKeT
peannsoBath CreateManipulator Tak, 4To oH OyAeT BO3BpallaTh IK3EMILISP
KyaccaManipulator 0 yMOJYaHUIO, a IOAKJIACCH F'igure MOIyT HAaCJI€/10BaTh
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Figure 4—' Client '—> Manipulator
CreateManipulator() DownClick()
Drag()
UpClick()
LineFigure TextFigure LineManipulator TextManipulator
CreateManipulator() CreateManipulator() DownClick() DownClick()
~»-| Drag() - Drag()
T L UpClick() : UpClick()

310 yMosrdaHue. Te Kiracchl GUryp, KOTopbie (GyHKIMOHUPYIOT MO OMUCAHHOMY
NPUHIAITY, He HY/KAAIOTCA B CTEIUATbHOM MAaHUITYJIATOPE, TOITOMY HePapXun
MapajiieIbHbl TOJIBKO OTYACTH.

O6parure BHUMaHUe, Kak (GaOPUUHbBIIT METOJI ONIPEAEIISIET CBSI3b MEKLY 00enMU
HepapXusiMi KJIAcCOB. B HeM JIOKAJIuU3yeTcsi 3HaHME O TOM, KaKie KJIACCHI CIIO-
co6HbI paboTaTh COBMECTHO.

Peanusauus

PaccmoTpum ciemyioniue BOIpOChI, BO3HUKAIONINE TIPU UCIIOJb30BAHUN TaTTEPHA
dabpuyHbI MeToA;

Q dee ocrosublx pasnosudnocmu nammepna. Bo-1epBbIX, 910 ciIydail, Korjaa Kjaacc
Creator gBisgercs abCTPaKTHBIM M HE CONEPKUT Pear3aiii 00bABIECHHOTO
B HeM (pabpuuHoro Meroga. Bropasi BOBMOKHOCTh: Creator — KOHKPETHBII
KJIACC, B KOTOPOM 110 YMOJTYaHHUIO eCTh peannsalus Gadpuaroro Metona. Pesko,
HO BCTpeYaeTcs U abCTPAKTHBIN KJIacc, UMEIOLIMI pealnsaliio 10 YMOTYaHHIO;
B niepBoM ciryyae jijist OnpeesieHIs peainsalii HeoOX0[UMbI TTOKJIACChI, 110~
CKOJIbKY HUKAKOTO PA3yMHOTO YMOJIYaHUsI He cytiecTByeT. [Ipu aToM 00X0AUTCs
npobieMa, CBI3aHHas ¢ He0OXOAUMOCTBIO NHCTAHIMPOBATh 3apaHee HEH3BECT-
Hble KJaacchl. Bo BTOpoM ciryyae KOHKPeTHBbIiT Kjaace Creator Uciojbsyer ¢ab-
PUYHBII MeTOJI, TJIaBHBIM 00pa3oM paJy MOBbIMIeHKI rMOKoCTH. BhiosHseTcs
npasmiio: «CosmaBail 00BEKTHI B OTAEIBHON Omeparuu, 4To0bl MOAKIACCH MOT-
JI IOAMEHUTD crocob ux cosganus». CoOIoAeHne STOr0 IpaBIia TapaHTUPYET,
YTO aBTOPBI IOAK/IACCOB CMOIYT IIPH HEOOXOAUMOCTH M3MEHUTh KJIacC 0ObEKTOB,
MHCTAHIUPYEMBIX UX POJIUTEJIEM;

Q napamempusosanmvie Qpadpuunvie memoodvl. ITO elile OJNH BAPHAHT TaTTePHA, KO-
TOPBIil M03BOJIsIET (haGPUYHOMY METO/Iy CO3/1aBaTh PasHbie BUJbI MPOAYKTOB.
dabpnyHOMYy METOAY TepeaeTcst mapaMmeTp, KOTOPbIH UAeHTUDUITUPYET BU/T
cozmaBaeMoro 00bexkTa. Bee 00BEKThI, MOIyYaIomuecs: ¢ IOMOLIbio (haGpU4HOro
MeTOj1a, pasessiior obmuil narepdeiic Product. B mpumepe ¢ 10KyMeHTaMU
KJ1acc Application MOXKeT MO/JIePKUBATD pa3Hble BU/BI JOKYMEHTOB. Bl 11e-
penaete Metoly CreateDocument JUNTHUHN TapaMeTp, KOTOPBIM U OTIpesiesis-
€T, IOKYMEHT KaKOro BUJia Hy»KHO CO3/aTh.
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B kapkace Unidraw uist cosnanust rpadudeckrx peaakropos [VL9IO0] ucrosnbayer-
Cs1 UMEHHO 3TOT TMOJXOJL [ PEKOHCTPYKIIUU OOBEKTOB, COXPAHEHHBIX Ha JIUCKE.
Unidraw onpenensier knace Creator ¢ GpabGpuuHbIM MeTO/IOM Create, KOTOPO-
MY B KauecTBe apryMeHTa Ieperaercss UAeHTU(MUKATOP KJacca, Olpeesisionnii,
Kakoll kimacc urcraniposath. Korga Unidraw coxpansier o6beKT Ha JAUCKE, OH
CHAJaJIa 3aMiChiBacT WAEHTU(MUKATODP KJIAcCa, a 3aTEM €ro TIeEPEMEHHbIE DK3EMILIIS-
pa. TIpu peKOHCTPYKIMK 00bEKTa CHAYajla CYMTHIBAETCS MIAECHTU(DUKATOP KJIacca.
[IpounTtas uaenTHUKaTOp KIacca, KapKkac BbI3bIBAET orepalinio Create, mnepe-
JlaBasi eil aTOT uJeHTU(GUKATOp Kak napameTp. Create HIET KOHCTPYKTOP CO-
OTBETCTBYIOIIETO KJacca M C €ro MOMOIIbIO IMPOU3BOAUT MHCTAHIIMPOBAHMUE.
U nakowell, Create BBI3BIBAECT OIEpaIio Read CO3MAHHOTO 0OBEKTA, KOTOPAsT
CYUTBHIBAET C JMCKA OCTATBHYIO WH(DOPMANUIO U WHUIUATUIUPYET MePeMeHHbIE
9K3eMILISIpa.

IMapameTpusoBaHHbIi (abpUUHBIH MeTO B 00IIEM Cilydae UMEET CJIeLyIOMii
BUJ (31ech MyProduct n YourProduct — mojikaaccsl Product):

class Creator {
public:

virtual Product* Create (ProductId);
bi

Product* Creator::Create (ProductId id) {
if (id == MINE) return new MyProduct;
if (id == YOURS) return new YourProduct;
// BHIIOJHUTBH IJIS BCEX OCTAJIbHEIX MPONYKTOB. . .

return 0;

}

3aMelleHre apaMeTpu30BaHHOTO (haOPUUHOTO METO/A TTO3BOJISIET JIETKO 1 U30U-
paTesibHO PaCIIUPUTh WIN 3aMEHUTH IIPOYKTHI, KOTOPbIE U3roTaB/JInBaeT CO34a-
Tenb. MokHO 3aBeCTH HOBbBIE WIEHTU(MUKATOPHI /71T HOBBIX BUJIOB TIPO/LyKTOB WJTH
accoIMUPOBATh CYIIECTBYIONINE UEHTU(PUKATOPBI C APYTUMU TIPOYKTAMU.
Hanpumep, noakiaacc MyCreator Mor Obl TIepecTaBUTh MecTaMu MyProduct
u YourProduct Ui TOAAEPKKUA TPETheTo Ioakiaacca TheirProduct:

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

// N.B.: YOURS m MINE nepecTaBJI€HH

if (id == THEIRS) return new TheirProduct;

return Creator::Create(id); // BH3HBaeTcHa, ecay OOJblle HUYIETO
// He ocrajoch

}

O6paTI/ITe BHUMaHNeE, YTO B CaMOM KOHIIE oIlepallis BbI3bIBaeT MeTol Create po-
JINTEJIBCKOI'O KJyIacca. Tax JleJIaeTCsI IIOCTOJIBKY, IIOCKOJIBKY MyCreator: :Create
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06pabaTbiBaeT TOJIBKO TPOAYKTH YOURS, MINE 1 THETRS HHAaye, 4eM POIUTEIh-
ckuii kiace. [Toatomy MyCreator pacumpser HeKOTOpPble BUbI CO3/IaBAEMbIX
MIPOJIYKTOB, a CO3/IaHKe OCTAJIbHBIX MOPyYaeT CBOEMY POJUTEIbCKOMY KJIACCY;
0 A36IK0B0-3ABUCUMbLE apuauu 1 npodiemvl. B pasHbIX A3bIKaX BOZHUKAIOT cO0-
CTBEHHBIE MHTEPECHbIE BAPUAHTBl 1 HEKOTOPBIE HIOAHCHI.
Tak, B mporpammax Ha Smalltalk yacto ucmosb3yercst MeTos, KOTOPbINA BO3Bpa-
IAeT KJIACC MOJJIEKAIIET0 WHCTAHIMPOBaHUIO 00bekTa. DabpuuHblil MeTO
Creator MOXeT BOCIOJIb30BATHCS BO3BPAIEHHBIM 3HAUYEHUEM [IJISI CO3/IaHUs
poayKTa, a ConcreteCreator MOXET COXPAaHUTDH UK JlaKe BbIYMCIUTD 3TO
3Hauyenue. B pesysbrare puBga3ka K TUILYy KOHKPETHOIO MHCTAHIIUPYEMOI'O 11PO-
nykra ConcreteProduct IPOUCXOIUT eIlle I03Ke.
B Bepcun nipuMepa Document Ha gsbike Smalltalk pomycrumo onpenenuts Me-
Tox documentClass B Kiacce Application. /laHABIIT MeTOa BO3BpaIaeT
MOAXOJANNIA KIace Document JJIsl HHCTAHIIMPOBaHU JIOKyMeHTOB. Peanu3sa-
g Merona documentClass B kiacce MyApplication Bo3Bpalaer Kjiace
MyDocument. Takum o6pas3oM, B knacce Application Mbl uMeeM

clientMethod
document := self documentClass new.

documentClass
self subclassResponsibility

a B kJyacce MyApplication —

documentClass
~ MyDocument

YTO BO3BpallaeT Kjaacc MyDocument, KOTOPbIM JOKHO UHCTAHIIMPOBATD IIPU-
Joxxenne Application.

Eute 6osiee riOKUi TOAXO/, POJCTBEHHBIN MapaMeTPU30BaHHBIM (habpPUIHBIM
METO/IaM, 3aKJTI0YaeTCs B TOM, YTOOBI COXPAHUTH MOJJIEKAIUN CO3AHIIO KIacC
B KauecTBe TIepeMeHHOH kyacca Application. B Takom ciydae 1711 n3MeHe-
HUSE IPOJIYKTa HE HY;KHO Oy/IeT TOpPosKAaTh mojikaace Application.

B C++ dabpudtibie METOIBI BCET/IA IBISAIOTCST BUPTYATLHBIMU (QDYHKITUSIMI, 8 Yac-
TO MaykKe UCKIIOUNTENHHO BUPTYATLHBIMI. HysKHO GBITH OCTOPOKHEN 1 He BBI3bI-
Bath (habpUUHBIE METO/BI B KOHCTPYKTOpE Kiacca Creator: B ATOT MOMEHT (hab-
PIYHBIH METOJT B TIPOM3BOHOM KJIacce ConcreteCreator ele HeoCTyIIeH.
O6oiiTn Takyio CJI0KHOCTH MOJKHO, €CJTH TIOYYaTh TOCTYI K MPOAYKTaM TOJHKO
¢ MOMOIIBIO (QYHKIMI OCTYyIA, CO3JAI0NIMX MTPOAYKT 10 3anpocy. Bmecro Toro
4TOGBI CO3/[aBaTh KOHKPETHBIN TIPOAYKT, KOHCTPYKTOP MPOCTO WHUITHATUIUPYET
ero nysem. QyHKIMS J0CTYIIA BO3BPAIIAET TIPOJIYKT, HO CHAYAJIA [TPOBEPSIET, YTO
oH cymrecTByeT. Ecau 970 He Tak, GYHKINA AOCTyTa co3maeT MpoayKT. [lomob-
HyI0 TEXHUKY 4aCcTO HA3bIBAIOT OTJIOXKEHHON MHHUIManusanueil. B ciaepylomem
mprMepe TIOKa3aHa TUTMYHAS PeaTn3alius:

class Creator ({
public:
Product* GetProduct();
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protected:

virtual Product* CreateProduct();
private:

Product* product;
i

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

}

return product;

}

Q ucnoav3osanue wabonos, umoobwl 1e nopoxcdams nookiaccol. K coxanenuio, 10-
MyCTUMa CUTYaIlHs, KOT/JIa BaM TIPUIETCS MOPOKIAATh MOAKJIACCH TOJIBKO s
TOrO, 4TOGBI CO3/ATh TOAXOASAIINE 0ObEKThI-IPOAYKTHL. B C++ 9T0ro MoKHO 13-
GeKaTh, IPENOCTABUB MAGJOHHbI MOAKIACC KIacca Creator, mapaMeTpu3o-
BaHHBIN KJIaccoM Product:

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

bi

template <class TheProduct>
class StandardCreator: public Creator ({
public:

virtual Product* CreateProduct();

bi

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

}

C ITIOMOIIIBIO JaHHOT'O nrabaoHa KJIMEHT HnepeslaeT TOJbKO KJIaCC NPOAYKTa, 110~
POXKIaTh MOAKIACCHI OT Creator He Tpe6yeTc;1:

class MyProduct : public Product {
public:

MyProduct () ;

/7
i

StandardCreator<MyProduct> myCreator;

Q cozrawenus 06 umenosanuu. Ha npakTrke peKOMEHyeTcsl IPUMEHSTh TaKie COrJia-
HIeHUA 06 HNMEHaX, KOTOPbIE /Ial0OT SICHO IMMOHATD, YTO BbI ITOJIb3YETECH (1)3.6pI/I‘-IHbIMI/I
metomamu. Harmpumep, xkapkac MacApp Ha miatdopme Macintosh [App89] Beerma
00baABIIsIeT aOCTPAKTHYIO ONEPALIIO, KOTOPast orpeae/ser (pabpudHbLii MeTOI, B BU-
e Class* DoMakeClass (), riae Class — 9TO KJIacC IIPOAYKTA.
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lMpumep kopa

Oyuknus CreateMaze CTPOUT U BO3BPAIIAET Jla61/1pI/IHT. OpnHa U3 CBA3AHHBIX
¢ Heil IpobJIeM COCTOUT B TOM, YTO KJIACCHI JJAGUPUHTA, KOMHAT, [BEPEN U CTEH JKECTKO
«3aIUTBI» B JaHHON (PyHKIMU. Mbl BBesieM (habprdaHble METO/bI, KOTOPbIE TO3BOJISAT
BBIOMPATH 3TU KOMITOHEHTBI TIO/IKJIACCAM.

Crauana onpeniesnm (habpUIHbIe METOIBI B UTPe MazeGame JIJIsT CO3IAHUST 00beK-
TOB JIaOUPUHTA, KOMHAT, [[BEPEN U CTEH:

class MazeGame {
public:
Maze* CreateMaze();

// babpuuHBHE METOME:

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

}i

Kaskpiii habpuuHbIil METO/ BO3BPAIIAET OJIMH 3 KOMIIOHEHTOB JTabupuHTa. Kiace
MazeGame IIPENOCTABILgET pean3aui 110 yMOJTYaHUI0, KOTOPbhIe BO3BpallaioT IIpoc-
Teilliie BaprUaHThl TaOUPUHTA, KOMHATBI, [BEPH U CTEHBI.

Terepb Mbl MOKeM Tiepernncath (QyHKIMIO CreateMaze € UCIOJb30BAHUEM ITUX
(habGpUIHBIX METOJOB:

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) ;

r1->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, MakeWall());
r2->SetSide (West, theDoor);
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return aMaze;

}

B urpax mMoryT opokJaTbcs pazJinuyHble I0AKJIAacChl MazeGame I clleluann3a-
K gacTell mabupunTa. B aTux moakmaccax IOMyCTIMO TTepeotpeiesiene HeKOTOPhIX
WJIA BCEX METOJIOB, OT KOTOPBIX 3aBUCAT PA3HOBUIHOCTH TTPOAYKTOB. Hampuwmep, B urpe
BombedMazeGame MPOAYKTH Room ¥ Wall MOTYT GbITh MEPEOIPEE/ICHBI TAK, YTOObI
BO3BpAIaTh KOMHATY U CTEHY € 3aJI0KeHHOU GOMOOI:

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

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

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

bi
A B urpe EnchantedMazeGame JOMYCTUMO OIPE/IC/UTh TAKWE BAPUAHTHI:

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 (rl, r2); }
protected:
Spell* CastSpell() const;
b

U3BecTHbIE npuMeHeHus

Dabpuurbie METO/BI B M300WJINK BCTPEYAIOTCS B MHCTPYMEHTAIBHBIX GUbIHoTE-
Kax 1 Kapkacax. PaccMOTpeHHbBI Bblllle TPUMEP € JIOKYMEHTAMU — 9TO TUITMYHOE TIPU-
MeHeHue B kapkace MacApp u 6ubiaunorexe ET++ [WGMS8]. IIpumep ¢ MaHUILYIATO-
poM 3aMMcTBOBaH 13 Kapkaca Unidraw.

Knacc View B cxeme Mozenn/su/Korrposuiep us asbika Smalltalk-80 nmeer me-
Ton defaultController, KOTOPBINA CO3/IAET KOHTPOJLJIEP, U 3TOT METO/] BBITJISIAT
kak abpuunbiii [Par90]. Ho noakiaccsl View crenuduumupyioT KJace CBOEro KOH-
TpoJLIepa 110 YMOJI4YaHuIo, onpeznessas Mmetog defaultControllerClass, Bo3Bpailia-
IO KJIace, 9K3eMILIPBI KOTOporo cozaaeT defaultController. Takum o6pasom,
peaibHbIM (baGpUUHBIM MeTONOM sBJsiercsi defaultControllerClass, TO eCTh
METO/I, KOTOPBII JI0JIKEH 11€PEeOIIPe/iesIAThCS B OKIACCAX.

Bosee HeoObIYHBIM sIBIIsIETCS TIPUMEp (habPUUYHOTO MeToa parserClass, TOKe
Baarbiii 3 Smalltalk-80, koropslii onpenensercs nosegenneM Behavior (cynepkiace
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BCeX 0OBEKTOB, TPEACTABIAIONNX KIacchl). OH MO3BOJISIET KJIACCY MCTIOIb30BATH CIie-
IIATM3NPOBAHHBIIN aHATIM3ATOP CBOETO MCXOHOTO Kofa. HamprmMep, KIIMeHT MOKeT orrpe-
IeJUTh KJace SQLParser /JII aHATI3a UCXOHOTO KO/a KJIAcca, COIEPIKAIIETO BCTPOEH-
HbIe TipeioxkeHust Ha s13bike SQL. Kitace Behavior peanusyer parserClass Tak, 4To
TOT BO3Bparaer crangaprubiit 1yst Smalltalk kmace anamsatopa Parser. Kiace e,
BRJIIOYAIOMuil npeaokerust SQL, 3ameraeT aToT MeTo/| (KaK METOJ[ KJIacca) U BO-
3Bparaer kiacc SQLParser.

Cucrema Orbix ORB ot kommnanuu IONA Technologies [ION94] ucnosbsyer ¢pab-
PUYHBIA METOZ, IJIsT TeHePUPOBAHUS MTOAXOASIINX 3aMecTUTeel (CM. TTaTTepH 3aMec-
TUTENb) B cJIydae, Korjia 0OBbEKT 3alpallinBaeT CChUIKY Ha yHaJeHHBIH 06bekT. Pab-
PUYHBI METOA, mo3BoJIisleT 6e3 TPya 3aMEHUTH MOAPA3yMEBAEMOTO 3aMECTUTEJIS,
HAIPUMEP TaKMM, KOTOPBIN MPUMEHsET KIIIMPOBAHUE HA CTOPOHE KJIMEHTA.

PoacrBeHHble nartrepHbl

AbGcTpakTHaga ¢pabpuka JacTo peasn3yercst ¢ ToMOIbio GabpUyHbIX METOO0B.
[Tpumep B pasnesne «MoTuBaiusi» 13 onucanust abCTPaKTHON GabpUKN HILTIOCTPU-
pyeT Takxke U narrepu GabpuyHbie METOAbI.

[TaTTepn pabpuyHbie METOAbI YaCTO BBI3BIBAETCS BHYTPU LLIABGIOHHBIX METOO0B.
B npumepe ¢ gokymeHTamMn NewDocument — 9T0 MIaOJIOHHBIA METO/L.

[MpoTOTUNLI He HYKIAIOTCS B MOPOKIEHNN TIOJKJIACCOB OT Kjacca Creator. On-
HAKO MM 4YacTo ObIBaeT HeoOXoauma olepaiusi Initialize B kiacce Product.
Creator ucnosb3yer Initialize aada MHUIIMAIU3AIAN 00BbeKTA. dabpuyHomy
MEeTOoAY Takas omepaius He TpedyeTcsl.

MatTepH Prototype

Ha3BaHune n knaccngukaumns naTtrepHa
MpPOTOTWM — HaTTepH, MOPOKAAIONUIIIT OOBEKTHL.

Ha3Ha4yeHue

Sa/:[aeT BU bl CO3JaBa€MbIX 00BEKTOB C TIOMOMIBIO 9K3EMILTIAPA-TIPOTOTHUIIA U CO3/1a~
€T HOBBbIE OOBEKTDI IIyTeM KOIIMPOBAHUA 3TOTO ITPOTOTHIIA.

Mortuauuns

ITocTpouTh MY3BIKATIBHBIN PEAKTOP YAAJIOCH ObI IyTEeM aantarnuu o0Iero Kap-
Kaca rpaduUeCcKUX PENaKTOPOB U JOOABJIEHUSI HOBBIX OOBEKTOB, MPEICTABIISIIONIIX
HOTBI, 1Tay3bl U HOTHBIN cTaH. B kapkace pesakropa MOXKET IIPUCYTCTBOBATh MaJnuTpa
MHCTPYMEHTOB JIJIsT I0OABJIEHUS B TIAPTUTYPY 3TUX MY3bIKAJIBHBIX 00beKTOB. [lasuTpa
MOJKET TaKKe COJePKATh HHCTPYMEHTBI JUIsT BHIOOPA, MEPEMEIEHUsST U MHBIX MAHMUITY-
il ¢ obbekramu. Tak, Mob30BaTe b, MEJKHYB, HAIPUMED, M0 3HAUKY YETBEPTH
MOMECTUJI OBl €€ TEM CAMBIM B MAPTUTYPY. VJiu, IPUMEHUB MHCTPYMEHT TIEPEMEIIEHNST,
casuras Obl HOTY Ha CTaHe BBEPX WJIM BHU3, YTOOBI U3MEHUTD €€ BBICOTY.

[TpeanonokM, 4TO KapKac MPe0CTaBIIsieT abCTPAKTHDIN Kiacec Graphi c jijist rpa-
(buyecKux KOMIIOHEHTOB BPOJI€ HOT M HOTHBIX CTAHOB, & TAK/Ke aOCTPAKTHBIN KJIACC
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Tool Graphic
Manipulate() Draw( Position)
A prototype Clone()
I | | — I A 1
RotateTool GraphicTool Staff | MusicalNote |
Manipulate() Manipulate() ¢ Draw(Position)
L Clone() - -
p = prototype->Clone() \ ! I
WholeNote HalfNote
while (”0”b3OBaTem? Tawmr Mbillib) { Draw(Position) Draw(Position)
p->Draw(new position) Clone() 0 Clone() o

} 1
1
BCTaBMTHL P B PUCYHOK | BepHyTb KOMNMo caMoro Ceﬁﬂgl .
1

BepHyTb konuo camoro cebs

Tool s oTipeie/ieHnd MHCTPYMEHTOB B najuTpe. Kpome Toro, B kKapkace nMmeeTcs pe-
JIOTIPeIeJICHHBIN TTofiKIace GraphicTool A HHCTPYMEHTOB, KOTOPbIE CO3/IAl0T Tpa-
(udeckre 0OGBEKTHI 1 100ABJSIIOT UX B JIOKYMEHT.

OpHako Kiacc GraphicTool cO3aeT HEKYI MpobJIeMy sl TPOEKTUPOBIINKA
Kapkaca. Kiacchl HOT M HOTHBIX CTAHOB CHEIUMUYHDI /IS HAIIETO MPUIOKEHUS,
aksace GraphicTool NPUHAIEKUT KapKacy. ITOMY KJIacCy HUYEro HEM3BEeCTHO O TOM,
KaK CO3/[aBaTh 9K3EMILISIPbI HAIIIMX MY3bIKAJIbHBIX KJIACCOB M H00ABJIATh UX B TAPTHUTY-
py. MokHO 6bL10 OBI TOPOAUTH OT GraphicTool MOAKIACCHI IS KAsKIOTO BUIA MY3bI-
KaJIbHBIX OOBEKTOB, HO TOTJIA OKA3aJI0Ch OBl CJUIIKOM MHOTO KJIACCOB, OTJIMYAIOIINXCSI
TOJIBKO TeM, KaKOi MY3bIKAIbHBII OOBEKT OHU WHCTAHIMPYIOT. MBI 3HAEM, YTO THOKOIT
aJTbTEPHATUBON TIOPOXKIAEHUTO TTOJIKIACCOB SIBJISIETCS KOMITO3UIHSL. Borpoc B ToM, Kak
KapKac MOT ObI BOCITOJIb30BaThCsI €10 JIJIST TAPaMETPH3AIIIN 9K3eMILTSIPOB GraphicTool
KJIACCOM TOTO 00beKTa Graphic, KOTOPBIN MPEAIIOIATAETCS CO3/ATD.

Pemenvie — 3actaButh GraphicTool coszaBarh HOBbIH Tpapuueckuii 00bEeKT, KO-
MUPYS WU <KJIOHUPYS» 9K3EMILIAP TOKIacca Kaacca Graphic. ITOT 9K3eMILISP Mbl
Oy/leM HasbBaTh npomomunom. GraphicTool MapaMeTpusyercsi MPOTOTUIIOM, KOTO-
PbIil OH JI0JIKEH KJIOHUPOBATh 1 100aBUTh B TOKYMEHT. Eciin Bee ogkaacesl Graphic
MOZIEPKMBATOT oTeparinio Clone, To GraphicTool MOKeT KIOHUPOBATE JIIOOOH BUJL
rpaduyecKux 06HEKTOB.

Wrak, B HalleM My3bIKaJIbHOM PElAKTOPE KaK/blil MHCTPYMEHT U1l CO3/IaHUS MY-
3BIKAJIBHOTO OOBEKTA — 9TO HK3EMILISP Kaacca GraphicTool, MHUIMATU3UPOBAHHbIN
TEM WJIM UHBIM MPOTOTUTIOM. JII000H aK3eMIuistp GraphicTool Oyzer co3aaBaTh My-
3BIKAJIbHBII OOBEKT, KJIOHUPYS €r0 IPOTOTUIT U J0OABJIAS KJIOH B TIAPTUTYPY.

MO3KHO BOCTIOJIB30BATLCS MATTEPHOM MPOTOTUM, YTOOBI eliie HOIbIIe COKPATUTD
YUCIIO KITACCOB. JIJIsT TIeITbIX ¥ MOJIOBUHHBIX HOT Y HAC €CTh OT/IETbHbIE KIACCHI, HO, OBITH
MOJKET, 9TO M3JIUIIHe. BMecTo aT0ro oHu MOTrJu Obl GBITH SK3EMILISIPAMU OJJHOTO U TOTO
JKe KJacca, MHUIUATU3UPOBAHHOTO PA3HBIMU PACTPOBBIMU M300PaKEHUAMU U JIJIU-
TeJIbHOCTSAMM 3BydaHusd. VIHCTPYMEHT /I CO3IaHMS 1IeJIbIX HOT CTAHOBUTCS IIPOCTO
06BEKTOM KJacca GraphicTool, B KOTOPOM MPOTOTUT MusicalNote WHUIMATH3HU-
POBaH TIEJIOI HOTOW. DTO MOKET 3HAYUTEIHLHO YMEHBIITUTDH YMCJIO KJIACCOB B CUCTEME.
3aoziHo yrporaercs: 100aBJieHne HOBOTO BU/IA HOT B MY3bIKQJIBHBINA PEIAKTOP.
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lNMpumeHnMoOCTb

HCHO]IbSyfITe ImarTepH MNPOTOTUIM, KOr/ia CuCTeMa He 10JIKHA 3aBUCETh OT TOTO, KaK
B Hell CO31al0TCs, KOMIIOHYIOTCSA 1 IPEJACTaBJIAIOTCA IIPOAYKTBI:

Q MHCTAHIIUPYEeMbIe KJIACChl OIPE/ENISIOTCS BO BPEMs BBIIIOJIHEHUs, HAIIPUMeEp
C TIOMOIIBIO IMHAMUYECKOH 3arpy3KH;

Q s Toro 4toObl U36eKaTh IMOCTPOEHMSI MepapXuil KJaaccoB wian ¢pabpUK, mapasi-
JIEJTbHBIX MePapPXUU KJIACCOB MPOIYKTOB;

O 9K3EMILISIPBI KJTacCa MOTYT HAXOAUTHCS B OJJHOM M3 He OYeHDb OOJIBIIOrO YnCJIa
Pa3INYHBIX COCTOSTHUI. MOKeT 0Ka3aThcst yo0Hee YyCTAaHOBUTH COOTBETCTBYIO-
1iee Y1cJI0 MPOTOTUTIOB U KIIOHUPOBATh WX, a HE MHCTAHIIMPOBATh KaK/bI pa3
KJIacC BPYYHYIO B TOJIXOISAIIEM COCTOSTHUU.

CTpyKkTypa
N prototype
Client »| Prototype
Operation() Q Clone()
|
1
p= prototype->CIone()§|
ConcretePrototype1 ConcretePrototype2
Clone() Q Clone() ¢

| BepHyTb konuio camoro ce6ﬂ§| | BepHyTb Konuio camoro ceéﬂgl

YyactHukn

0 Prototype (Graphic) — npoTtoTun:
— obObsiBasier uHTEPMENC /17151 KIIOHUPOBAHUSI caMOTro ce0st;
0 ConcretePrototype (Staff — HoTHBI cTaH, WholeNote — 1esas HOTa,
HalfNote — MOJIOBUHHAS HOTA) — KOHKPETHbI NPOTOTUN:
— peasnsyeT OIepaIfio KIOHUPOBaHusI cebst;
0 Client (GraphicTool) — KJMEHT:
— CO3/IaeT HOBBIIT 06BEKT, 06palasch K NPOTOTUMY ¢ 3aPOCOM KJIOHUPOBATH
cebst.

OTHoOLWeHus
KJ'Il/IeHT o6pamaeTc5{ K I'IpOTOTVII'Iy, ‘{T06bl TOT CO3/1aJ1 CBOIO KOIIMIO.

Pe3ynbtarsi

Y nporoTuria Te e camble Pe3yJibTaThl, uTo Y aBCTpakTHON pabpukun u cTpouTe-
NIS1: OH CKPBIBAET OT KJIMEHTAa KOHKPETHbIE KJIACCHI IIPOLYKTOB, YMEHBINAS T€M CAMbIM
YHUCJIO U3BECTHBIX KJIMEHTY MMeH. KpoMe Toro, Bce 3TH MaTTepHbI TO3BOJISAIOT KIUEH-
TaM paboTaTh Co CIEMMMUIHBIMU JTIsT TPUITOKEHIST KIaccaMy Oe3 MOTMUKATIHIL.
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Huke IepeyrciieHbl JOIMOJIHUTEAbHbIE IIPEUMYIIECTBA IIaTTepHa NPOTOTUNM:

Q dobasnenue u yoanrenue npooyxmos 60 epems evinoanenus. MPOTOTUMN MO3BOIET
BKJIIOUATh HOBBIH KOHKPETHBIH KJIACC MPOAYKTOB B CUCTEMY, IIPOCTO COOOLIMB
KJIMEHTY O HOBOM 9K3eMILISIPe-TIPOTOTUIIE. ITO HECKOIBKO Oojiee THOKOE perire-
HUE 10 CPAaBHEHUIO C TE€M, YTO YAACTCA CAeJIaTh C TOMOIIBIO IPYTUX MTOPOKIAIO-
IUX IIATTEPHOB, NOO KIMEHT MOKET YCTaHABINBATh U yIAISATh IPOTOTUIIBI BO
BpeEMA BbIIIOJIHEHU A,

Q creyupuKkayus HoBvlx 006eKMO8 NYMmMeM UsMeHeHUs: 3Hauenull. lMHaAMIIHbIE CHUC-

TEMDBI ITO3BOJIAIOT OIPEAE/IATH MMOBEACHNE 3a CUET KOMITO3UITNN O6'beKTOB — Ha-
npuMep, IyTeM 3aflaHusl 3HAUYEHMI [epeMeHHbIX 00bEeKTa, — a He ¢ IOMOIIbIO
oTIpejiesieHns] HOBBIX KiaccoB. Ilo cyTu jesna, BBl ompejessieTe HOBbIE BUJIBI
00BEKTOB, MHCTAHIIUPYS YIKE CYIIECTBYIOIIIE KIACCHI U PETHCTPUPYSI UX 9K3EMII-
JIAPDI KaK ITPOTOTUIIBI KIIMEHTCKUX O6'beKTOB. KJII/IGHT MOJKET USMEHUTH 110BE1e-
HIe€, IeJIerupysl CBOU 00SI3aHHOCTU IPOTOTHILY.
Takoii qu3aiiH MO3BOJIAET MOJIb30BATENSAM OIIPE/E/IATh HOBbIE KJIACCHI 63 Mpo-
TpaMMHUPOBaHUWA. (DaKTI/I‘leCKI/I KJIOHNPOBaHME O6'beKTa AHAJIOTUYHO MHCTAHIU-
poBanuio kjiacca. [TaTrepH NMPOTOTUMN MOKET PE3KO YMEHBIIUTh YUCI0 HeoOX0-
JIMMBIX CHCTEME KJIACCOB. B HallleM My3bIKATbHOM PEIaKTOPE € TIOMOIIIBIO OTHOTO
TOJIBKO KJIacca GraphicTool yaacres co3aath GeCKOHEUHOe pasHooOpasue My-
3bIKAJIbHBIX O6'b€KTOB;

Q cneuuduuuposanie Hogulx 006eKmos nymem usmenenus cmpyxmypot. MHuorue

IPUJIOKEHUST CTPOAT 0OBEKTHI U3 KPYIHBIX M MEJIKUX cocTaBigomux. Hanpu-
MEep, PEAaKTOPHI JIJis TPOEKTUPOBAHMS TIEYaTHBIX IIJIAT CO3/AI0T AJIEKTPUUECKIEe
cxeMbl u3 moacxem.! Takue MPUIOKEHNST YaCTO TO3BOJISIIOT WHCTAHIIMPOBATH
CJIOJKHDBIE, OTIPeIeJICHHbIC TOJIb30BATEIEM CTPYKTYPDBI, CKAKEM, /111 MHOTOKpPAT-
HOTO HMCIIOJIb30BAHUST HEKOTOPOI TOJICXEMBI.
ITarrepH NPOTOTUMN MOMAEPKMBAET ¥ TaKyH0 BO3MOKHOCTb. MBI TIpOCTO 106aB-
JIFAEM TIOZACXEMY KaK HPOTOTHUIlI B MAJUTPY AOCTYITHDBIX 9JIEMEHTOB CXEMDbI. HPI/I
YCJIOBUH, YTO OOBEKT, IIPEACTABJIAIONII COCTAaBHYIO CXEMY, PEaIi3yeT Ollepaliiio
Clone Kak riyboOKoe KOIMPOBAHUE, CXEMbI ¢ PA3HBIMU CTPYKTYPAMK MOTYT BbI-
CTYTIaTh B Ka4€CTBE ITPOTOTUTIOB;

Q ymenvuenue uucia nooxaccos. Ilarrepn dabpUyHbIA METOL, 4acTo MOPOoKIaeT
nepapxuio KJaccoB Creator, MapajieJibHYI0 UepapXuu KJIacCOB MPOJYKTOB.
MPOTOTWN 103BOJIIET KIOHUPOBATH IIPOTOTHIL, a He 3alpamuBaTh HaOpUIHbINA
METOJI CO3/1aTh HOBbIIT 00beKT. [ToaTOMY Mepapxus Kiacca Creator CTaHOBHT-
st BOOOIIe HEHYKHOU. DTO MPEUMYIIECTBO KACAETCST TJIABHBIM 00Pa30M SI3bIKOB
tina C++, rjie KJacchl He PacCMaTPUBAIOTCS KaK HaCTosIe 0ObeKThl. B a3bikax
ske Ta Smalltalk u Objective C 910 He Tak CyIIECTBEHHO, TOCKOIbKY BCETIA MOK-
HO MCIOJIb30BaTh OOBEKT-KIACC B KAUECTBE co3/1aTes. B Takux a3bikax 00beKThl-
KJIACCHI y3Ke BBICTYNAIOT KaK MPOTOTHUIIBI

Q dunamuueckoe Konguzypuposanue npuiolcenus kiaccamu. Hekoropble cpejbl 1mo-
3BOJISTIOT IMTHAMUYECKH 3arPysKaTh KJIACCHI B TIPUJIOKEHIE BO BPEMSI €r0 BBITOJI-
Henwus. [laTTepH NPOTOTUM — ATO KJIIOY K TPUMEHEHUIO TAKUX BO3MOKHOCTEN
B si3bike Tumna C++.

U Jlnst TakuX TPUIIOKEHMH XapaKTepHbI MaTTePHbI KOMMOHOBLUMK U AeKopaTop.
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ITpusnosxenue, KOTOPOE CO3AAET IKIEMILISIPBI TMHAMUIECKH 3arPY;KAeMOro KJac-
ca, He MOJKET 00OPAIaThCs K €T0 KOHCTPYKTOPY CTaTudecku. Bmecto aToro mc-
HOJIHSIIONIAST CPe/la ABTOMATHYECKU CO3/[AeT IK3EMILISIP KasKIOr0 KJlacca B MO-
MEHT €ro 3arpy3KH U PericTPUPYET 9K3EMILISP B JUCIeTYepPe TIPOTOTUIIOB (CM.
paszen «Peanuzaiusi»). 3ateM IPUIOKEHUE MOKET 3aIPOCUTD Y JIUCIIETYEPA
MPOTOTHITOB AK3EMILISIPbI BHOBb 3arPY;KEHHDIX KJIIACCOB, KOTOPbIE U3HAYAIBHO HE
ObLTH cBsi3aHbl ¢ mporpammoit. Kapkac npuioskennit ET++ [WGMS88] B cBoeii
UCTIOJTHSIIONIEH CPejie UCTIOB3yeT UMEHHO TAKyI0 CXEMY.

OcHOBHOI1 HeZIOCTATOK TIaTTepHA MPOTOTUM 3aKJII0YAETCI B TOM, YTO KaxK/IbIi 1101
KJIacc Kiacca Prototype JOMKEH peal30BLIBATE OIepanuio Clone, a 3TO AajleKo He
Bcerma mpocto. Hampumep, ciokHo 106aBUTH omepariiio Clone, KOTIa paccMaTpuBa-
eMble KJIacChl yyKe CyIecTBYIOT. [IpobieMbl BOBHUKAIOT U B CJIy4Yae, eCJIU BO BHYTPEHHEM
MIPEeJICTaBICHU 00BEKTa €CTh APYrue OOBEKTHI UM HAJTMYECTBYIOT KPYTOBBIE CCBHIIKH.

Peanusauus

MpPoTOTWMN 0COOEHHO TOJIE3€H B CTATUYECKU TUITM3UPOBAHHBIX s13bIKax Bpoje C++,
Jle KJTacChl He SIBJISIOTCS 0OBEKTAMHU, a BO BPEMsI BBITIOJIHEHUsT HH(MOPMAIIUN O THUIIE
HEJIOCTATOUYHO UM HeT BoBce. MeHbINNil MHTEPEC JaHHBII ATTEPH MPEICTABIISET [T
TakuX A3bIKOB, Kak Smalltalk uiau Objective C, B KOTOPBIX 1 Tak y:Ke €CTh HEYTO IKBH-
BaJICHTHOE NMPOTOTUMY (MMEHHO — 0OBEKT-KITACC) 7SI CO3/AHUS IK3EMITISIPOB KaxkKI0-
ro Kjacca. B s3biku, ocHOBaHHbIE Ha mpororuiiax, Hanpumep Self [US87], rue cosma-
Hue J11060r0 00beKTa BHIMOJHSAETCS TyTeM KJIOHUPOBaHUsI MIPOTOTHUIIA, HTOT HATTEPH
MIPOCTO BCTPOEH.

PaccmoTpuM OCHOBHbBIE BOIIPOCHI, BO3HUKAIOIIME [IPU PEAIU3AIUH TTPOTOTUIIOB:

Q ucnoav3oeanue ducnemuepa npomomunog. ECiu 4ucio IPOTOTUTIOB B CUCTEME HE

(bukcupoBaHo (TO €CTh OHU MOTYT CO3/IaBAaThCSI M YHUUTOKATHCS TUHAMIUECKH ),
Be/IUTe PEECTpP JOCTYIHBIX TIPOTOTUIIOB. KIIMEeHThI NOJKHBL He YIPABJIATH MIPO-
TOTUIIAMU CAMOCTOSITEJIbHO, @ COXPAHATh M M3BJIEKATh UX U3 peecTpa. KineHT
3arpaniuBaeT TIPOTOTUIT M3 PeecTpa Tepell ero KJIOHNpoBaHWeM. Takoil peecTp
MbI OyJIeM Ha3bIBaTh JUCNemuepom npomomunos.
JlucrieTyep MPOTOTUIIOB — 3TO ACCONMATHBHOE XPAHUJINIIE, KOTOPOe BO3Bpallia-
€T TIPOTOTUII, COOTBETCTBYIOIINI 3aJaHHOMY KJII04y. B HeM ecTb omepaiuu st
PETUCTPAIINY TIPOTOTUTIA ¢ YKAa3aHHBIM KJIIOYOM M OTMEHBI perucrparuu. Kim-
€HTBbI MOTYT U3MEHSITH U IaKe «[TPOCMATPUBATh» PEECTP BO BPEM:I BBITIOTHEHUS,
a 3HAYWT, PACIIUPSITH CUCTEMY U BECTH KOHTPOJIb HaJl €e COCTOsTHUEM (e3 Harlu-
CaHUS KOJa;

0 peanusavyus onepauuu Clone. Camas TpyHast 4acTh marrepHa NPOTOTUMN — Tipa-
BUJIbHAS peanmsarius oneparuu Clone. Oco6EHHO CJI0KHO ITO B CJaydae, KOrja
B CTPYKTYpE 06BEKTa eCTh KPYTOBBIE CCHLIKH.

B 60JIbIINHCTBE A3BIKOB UMEETCA HEKOTOPAst MOIEPIKKA /s KIOHUPOBAHUS
o6wekros. Hampumep, Smalltalk mpenocrasisier peasusaiuio KonmmupoBaHust, KO-
TOPYIO BCE MOJKJIACCHI HACJEAYIOT OT Kjacca Object. B C++ ecth xonupyio-
it KoHerpykrop. Ho atu cpeacrsa He permaior npobiemMy <«riyboKoTo U 1mo-
BepxHocTHOro KotmpoBanusy [GR83]. CyTs ee B ciemytoriem: TOKHbBI JIU TIPU
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KJIOHUPOBAaHUU 00HEKTAa KIOHUPOBATHCS TAKKE U €T0 MEPEMEHHBIE 9K3EMILISIPa
WJIA KJIOH TIPOCTO PA3/esIsieT ¢ OPUTHHATIOM STU MepeMeHHbIe?

[ToBepXHOCTHOE KOTIMPOBaHUE TTPOCTO, M YACTO €ro ObIBaeT A0CTATOYHO. VIMeH-
HO TaKyi BO3MOKHOCTb U TIpezocTasisier no ymondanuio Smalltalk. B C++ ko-
MUPYIONIHI KOHCTPYKTOP MO YMOJYAHUIO BBITIOJIHSIET TTOYJICHHOE KOTIMPOBAHUE,
TO €CTh YKa3aTeJu Pas/essioTcs Komueil 1 opuruaansoM. Ho it kiIoHuposanus
MPOTOTUTIOB CO CJOKHOMN CTPYKTYPOii 0OBIYHO HEOOXOMMMO TIyGOKOE KOTUPO-
BaHWE, TIOCKOJIBKY KJIOH J0JIKEH ObITh HE3ABUCUM OT OPUTHHANA. [09TOMY HYK-
HO TapaHTUPOBATh, YTO KOMITOHEHTHI KJOHA SBJSIOTCS KJIOHAMYW KOMIIOHEHTOB
nporoturna. 1Ipy KJIOHUPOBAaHUM BaM NMPUXOANTCS PENIATh, YTO MMEHHO MOKET
Pa3ETATHCS U MOKET JI BOOOTITE.

Ecin 06beKThI B cEiCTEME MTPEIOCTABISIOT onepalui Save (CoXpaHuTh) u Load
(3arpy3uTh), TO pasperiaerTcst BOCIOIb30BATHCS UMHU JIJIsT PEAT3aI[K OTepaIium
Clone 10 YMOJYQHWIO, TPOCTO COXPAHUB U CPasy ke 3arpysus oObekt. Otepa-
st Save coxpassieT 00beKT B Oydepe mamsity, a Load coszpaer ayOiukar, pe-
KOHCTPYHUPYst 06beKT U3 Oydepa;

Q UHUUUATU3AUUS KLOHOG. XOTSI HEKOTOPBIM KJIMEHTaM BIIOJTHE JJOCTATOYHO KJIOHA

KaK TaKOBOTO, JIPYTUM HY)KHO WHUIHAIU3UPOBATH €T0 BHYTPEHHEE COCTOSHIE
HOJHOCTBIO MK YacTuuHO. OGBIYHO TIepe/IaTh HauaJbHbIE 3HAYCHUST OlePaIluu
Clone HEBO3MOYKHO, TIOCKOJIbKY UX YUCJIO PA3JIUYHO [ PA3HBIX KJIACCOB MPO-
TOTUTIOB. /[JI1 HEKOTOPBIX TIPOTOTUIIOB HY;KHO MHOTO MapaMeTPOB MHUIINAIM3A-
1, ApyTHUe BoobIe Hudero He TpedytoT. [lepenada Clone mapaMeTPOB MEIIaeT
MOCTPOEHUTO eIMHO0OPAa3HOTO MHTEP(eiica KITOHUPOBAHUSI.
MoskeT 0Ka3aThCst, 4TO B BAIlIUX KJIACCAX MTPOTOTUTIOB YK€ OMPEIETSIOTCS Olle-
paruu JIJist YCTAHOBKU U OYMCTKU HEKOTOPBIX BAKHBIX 9JIEMEHTOB COCTOSTHUSI.
Ecam Tak, To aTMMM ONepausiMu MOKHO BOCIIOJIb30BATHCS CPady 1OCHe KIOHH-
poBaHus. B MPOTUBHOM cJiyuae, BOSMOKHO, TIOHAJOOUTCS BBECTH OIEPAIIUIO
Initialize (cm. pasnen «IIpumep xKozma»), KoTopas NPpUHUMAET HAYaTbHBIE
3HAYEHUSA B Ka4eCTBE apryMEHTOB M COOTBETCTBEHHO YCTAHABIMBACT BHYTPEH-
Hee COCTOosTHUE KJIOHA. ByJibre 0cTOPOKHDI, ecau onepaiyst Clone peaausyer
ry6oKoe KOMMPOBAHKUE: KOIMU MOXKET TIOHA0OUTBCS YAAJIATH (SIBHO VJIM BHYT-
pu Initialize) nepes MOBTOPHON WHUITMATU3AIIAEH.

lMpumep kopa

Mpr ompezienuM moaKIace MazePrototypeFactory Kimacca MazeFactory.
ITOT MoAKIAace GyIeT WHUIHATU3UPOBATLCS MPOTOTHNAMU OGBHEKTOB, KOTOPHIE €My
IIPEJICTOUT CO3/aBaTh, IIO9TOMY HaM He IIPUJETCS IIOPOKAATDH IIOAKIACCHI TOJIBKO Pajid
U3MEHEHN KJIaCCOB CO3/laBaeMbIX CTeH MM KOMHAT.

MazePrototypeFactory pononuser unrepdelic MazeFactory KOHCTPYKTO-
poOM, IIPUHUMAIOIIUM B Ka4eCTBE apryMeHTOB IIPOTOTUIIBI:

class MazePrototypeFactory : public MazeFactory {
public:
MazePrototypeFactory(Maze*, Wall*, Room*, Door*);

virtual Maze* MakeMaze () const;
virtual Room* MakeRoom(int) const;
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virtual Wall* MakeWall () const;
virtual Door* MakeDoor (Room*, Room*) const;

private:
Maze* prototypeMaze;
Room* prototypeRoom;
Wall* prototypeWall;
Door* prototypeDoor;

bi
HoBbIlT KOHCTPYKTOP TMTPOCTO MHUTIUAIN3UPYET CBOU TIPOTOTUTIBL:

MazePrototypeFactory: :MazePrototypeFactory (
Maze* m, Wall* w, Room* r, Door* d

_prototypeMaze = m;

_prototypeWall = w;

_prototypeRoom = r;

_prototypeDoor = d;
}

DyHKIUN-UJIEHDI A/ CO3/IAaHUST CTEH, KOMHAT U JIBepeil TIOXOKK PYT Ha Ipyra:
KakK/last KIIOHUPYET, a 3aTeM MWHUIMAIU3UPYET MPOTOTull. BoT ornpesnenenus GyHkiuia
MakeWall u MakeDoor:

Wall* MazePrototypeFactory::MakeWall () const {
return prototypeWall->Clone();
}

Door* MazePrototypeFactory::MakeDoor (Room* rl, Room *r2) const ({
Door* door = prototypeDoor->Clone();
door->Initialize(rl, r2);
return door;

}

MpI MOkeM TTPUMEHNTHh MazePrototypeFactory IS cO3MaHNs MTPOTOTUIINY-
HOTO UJIN IIPUHUMAEMOTO 110 YMOJTYaHUIO JabUPUHTA, TPOCTO VHUINIAJIN3UPYSI €TO IPO-
TOTUIIAMU 0A30BbIX KOMIIOHEHTOB:

MazeGame game;
MazePrototypeFactory simpleMazeFactory (
new Maze, new Wall, new Room, new Door

)

Maze* maze = game.CreateMaze (simpleMazeFactory);

Jl1g n3sMeHeHusT TUIIA JIa6I/IpI/IHTa MHUNMAIN3NpPYeM MazePrototypeFactory
JIIpyTUM Ha60p0M npotoTunoB. Ciepyonuii BpI30B CO3/1aeT JIa6I/IpI/IHT C JIBEPBIO TUIIA
BombedDoor M KOMHATOI Thila RoomWithABomb:

MazePrototypeFactory bombedMazeFactory (
new Maze, new BombedWall,
new RoomWithABomb, new Door

)i
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O6beKT, KOTOPBIN MPE/IIOIaracTest HCMOIb30BaTh B KAYECTBE TIPOTOTHIA, HAMTPHU-
Mep 9K3eMILIAP Kaacca Wall, 0JsKeH HojepKuBaTh oepanuio Clone. Kpome Toro,
y HETO JI0JIKEH GBITh KOMUPYIONUI KOHCTPYKTOP /st KJIOHUpoBaHust. Takske MOXKET
noTpeGOBATHCS OTEPAIVst ISl TOBTOPHOI MHUIMATU3AINN BHYTPEHHETO COCTOSTHUSI.
Mbr 1o6aBuM B KJace Door omepaiuio Tnitialize, 4ToOBI AaTh KIMEHTAM BO3MOIK-
HOCTb MHUIIMAJIU3UPOBATDL KOMHATBI KJIOHA.

CpasHute cJenyioliee onpejiesieHne Door ¢ IpUBeJeHHbIM Ha cTp. 91:

class Door : public MapSite {
public:

Door () ;

Door (const Dooré&);

virtual void Initialize (Room*, Room*);
virtual Door* Clone() const;

virtual void Enter();

Room* OtherSideFrom (Room*) ;
private:

Room* rooml;

Room* room2;

}i

Door::Door (const Dooré& other) {
_rooml = other. rooml;
_room2 = other. room2;

void Door::Initialize (Room* rl, Room* r2) {
_rooml = rl;
_room2 = r2;

Door* Door::Clone () const {
return new Door (*this);

}

IToakmacc BombedWall J0JIKEH 3aMECTUTH omnepaiuio Clone U peajnu3oBaTbh CO-
OTBETCTBYIONUI KOMUPYIOMUI KOHCTPYKTOP:

class BombedWall : public Wall {
public:

BombedWall () ;

BombedWall (const BombedWallé&);

virtual Wall* Clone() const;
bool HasBomb () ;

private:
bool bomb;

}i
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BombedWall: :BombedWall (const BombedWall& other) : Wall (other) {
_bomb = other. bomb;

Wall* BombedWall::Clone () const {
return new BombedWall (*this);

}

Ormepaiiust BombedWall: : Clone Bo3BpaiiaeT Wall*, a ee peajusaiusi — ykasa-
TeJIb Ha HOBBIY 9K3EMILISP MOKJIACCA, TO ecTh BombedWall*. Mbl onpesiesisiem Clone
B 6a30BOM KJIACCE MMEHHO TaKMM 00pa3oM, 4TOOBI KIMEHTaM, KJIOHUPYIOMIUM IIPOTO-
THII, HE HaJl0 OBLIO 3HATH O €r0 KOHKPETHBIX MOAKIaccax. KineHrtaMm HUKOT/a He Mpu-
JleTcsl IPUBOJIUTD 3HAUYEeHUeE, Bo3BpallaeMoe Clone, K Hy>KHOMY THUILY.

B Smalltalk paspermaercst ucmonb30BaTh CTaHAAPTHBIN METO KOIMPOBAHUS, YHA-
CJIe[IOBAHHBIN OT Kjacca Object, [ KIOHUPOBAaHUSA J11060r0 MPoTOTHIIa MapSite.
MoskHO BOCTIOJIb30BaThest (habpuKoil MazeFactory /Uit H3TOTOBJIEHUS MOObIX HEOO-
XOIUMBIX TTPOTOTUIIOB. Hammpumep, A0MyCcTUMO cO37aTh KOMHATY TI0 €e HOMEPY # roorm.
B kmacce MazeFactory ecTb €JI0Bapb, COTIOCTABALIONINN UMEHAM TIPOTOTUTIBL. ET0
MEeTOJl make : BBbITJIAJUT TaK:

make: partName
~ (partCatalog at: partName) copy

Nmest mopxo/siye MeTO/bl /71 MHUITMAIU3AIuN MazeFactory IPOTOTUIIAMH,
MOZKHO ObLIO ObI CO3/1aTh IIPOCTOI JTaOUPHHT € TIOMOILBIO CAEAYIONIEro Ko/a:

CreateMaze
on: (MazeFactory new
with: Door new named: #door;
with: Wall new named: #wall;
with: Room new named: #room;
yourself)

rZie oIpeziesieHre MeTo/la Kaacca on: A CreateMaze NMeEET BUJL

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).
room?2
atSide: #north put: (aFactory make: #wall);
atSide: #east put: (aFactory make: #wall);
atSide: #south put: (aFactory make: #wall);
atSide: #west put: door.
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N Maze new
addRoom: rooml;
addRoom: room?2;
yourself

U3zBecTHbIE npuMeHeHus

BoITh MOsKeT, BIiepBbie MaTTepH NPOTOTUM OBLT HCTOIb30BaH B crcteMe Sketchpad
Npana Casepienga (Ivan Sutherland) [Sut63]. IlepBbiM IUPOKO U3BECTHBIM IIPHME-
HEHWEM 9TOTO MAaTTepHa B 0OBEKTHO-OPUEHTHPOBAHHOM si3bIKe Oblia cructema Thing-
Lab, B xoTopoii mosb30BaTEIN MOTIIH C(HOPMUPOBATH COCTABHON OOBEKT, a 3aTEM TTpe-
BPATUTD €TI0 B TIPOTOTHII, TIOMECTUB B GUOIMOTEKY MOBTOPHO MCIOJIB3YEMBIX OOBEKTOB
[Bor81]. Anens Tonnbepr u Jasug PoGcoH yIIOMUHAIOT IPOTOTHUIIBI B KaYeCTBe MaT-
tepHoB B pabore [GR83], no xeitme Kommen [Cop92] paccmaTpuBaer aTOT BOIPOC
ropasjio mupe. OH ONUCHIBAET CBSI3aHHbBIE C MPOTOTUNOM UANOMBI s13bika C++ 1 1pH-
BOJIIT MHOTO TIPUMEPOB U BAPHAHTOB.

Etgdb — a10 06onouka oragunkos Ha Gaze ET++, rae umeerca unrepdeiic Buga
point-and-click (yxasku ¥ LIeJKHN) JJIs0 PpasjaMYHbIX KOMAHIHBIX OTJAAYMKOB. [t
Ka’K/IOTO M3 HUX €CTh CBOH mojikaacc DebuggerAdaptor. Hanpumep, GdbAdaptor
HactpauBaer etgdb na cunrakcuc komang GNU gdb, a SunDbxAdaptor — Ha oTia-
unk dbx komnanuu Sun. HaGop nozaknaccos DebuggerAdaptor He «3amur» B etgdb.
BmecTo aTOr0 OH TOJIyYaeT UM ajiantepa U3 TEePEMEHHOI CPeibl, UIEeT B rI06aIbHON
TabJIvie TIPOTOTHIT C YKA3aHHBIM UMEHEM, a 3ateM ero kionupyer. /lobasuts k etgdb
HOBBIC OTJIAYMKK MOKHO, CBSI3aB sI/IPO C MOJKJIaccoM DebuggerAdaptor, paspabo-
TAHHBIM [IJII 9TOTO OTJIAIIUKA.

bubnnoreka mpuemMoB B3aumozeiicTsust B mporpamme Mode Composer xpaHuT
MPOTOTHUIIBI OGBEKTOB, TOIEPKUBAIONTIX PASTUMIHBIE CIIOCOOBI MHTEPAKTUBHBIX OTHO-
mwennii [Sha90]. Jlio6oii cospanmsiii ¢ moMoiibio Mode Composer criocob B3auMoeii-
CTBUSI MOKHO TMPUMEHUTH B KAYECTBE MPOTOTUTIA, €CJH TOMECTUTD €r0 B OHOIHOTEKY.
[TaTTepH NPOTOTUN TTO3BOJISIET IPOTPAMMeE TTOJ/IEPKUBATH HEOTPAHITYEHHOE YUCJIO Ba-
PHAHTOB OTHOIIEHI.

[IprmMep My3BIKATBHOTO PEAKTOPa, OOCYKAABIIMICS B HaUase 3TOTO pas/esa, oc-
HOBaH Ha Kapkace rpaduyeckux pegakropos Unidraw [VL90].

PoacrBeHHble natrepHbl

B HeKOTOpBIX OTHOIIEHUSX NPOTOTMN 1 abcTpakTHas dabpuka sIBISIOTCS KOH-
Kypertamu. Ho mx ncnosp3yioT u coBMectHo. AOCTpakTHas pabpurka MoKeT XPaHUTh
HaGOP TPOTOTHUIOB, KOTOPHIE KIOHUPYIOTCS W BO3BPAIIAIOT U3TOTOBJIECHHBIE OOBEKTHI.

B Tex npoekrax, rje akTUBHO ITPUMEHAIOTCS 11aTTepHbl KOMMOHOBLUMK 1 AeKopa-
TOP, TOXKe MOKHO U3BJIeUb I10JIb3Y U3 MPOTOTUNA.

MatTepH Singleton

Ha3BaHune n knaccngukaumns natrepHa

OOuHOYKa — marTepH, MOPOKAAIONINNA OOBEKTHL.
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Ha3Ha4yeHue

lapanTHpYyeT, YTO y KJIacca ecTh TOJIBKO OINH 9K3eMILJISIP, 1 TIPEJIOCTABISET K HEMY
TI06aTbHYIO0 TOUKY JOCTYTIA.

Mortuauuns

J1J1s1 HEKOTOPBIX KJIACCOB BasKHO, UTOOBI CYIIIECTBOBAJ TOJIBKO OJIH 9K3eMILISIP. XOTsI
B CHCTEME MOKET ObITh MHOTO MTPUHTEPOB, HO BOBMOKEH JIUIID OIWH CITyJiep. J{o/sKHbL
OBITH TOJIBKO OfHA (hailIoBast CUCTEMA U €UHCTBEHHbII OKOHHbIII MeHemxkep. B 1ud-
POBOM (DUIIBTPE MOMKET HAXOAUTHCS TOJBKO OIMH aHAIOro-1u(poBoii IpeobpasoBarTeib
(AIIIT). Byxrajirepckast cucreMa 00CTy;KUBAET TOJNBKO OHY KOMITAHUIO.

Kak rapaHTHpoBath, 4TO y KJIacca €CTh eMUHCTBEHHDIN 9K3eMILISIP U YTO 9TOT K-
3eMILISP JIerko goctynen? [nobaibHas mepeMeHHast J1aeT J0CTYI K 00beKTy, HO He 3a-
IpeIaeT NHCTAHIIMPOBATh KJIACC B HECKOJIBKUX 9K3EMILISIPaX.

Boiiee ynaunoe pelenrie — caM KJiacC KOHTPOJUPYET TO, YTO Y HETO €CThb TOJIbKO
OJIMH DK3EMILJISIP, MOKET 3alPETUTD CO3/IaHKe JONOJTHUTETHHBIX 9K3EMILISIPOB, TIepe-
XBaTbIBas 3alIPOCHl HA CO3/IAHME HOBLIX OOBEKTOB, U OH K€ CIIOCOOEH MPEIOCTABUTD
JIOCTYTI K CBOEMY 9K3EMILISIPY. TO U €CTh Ha3HAUYEHUe MaTTepHa OANHOYKA.

NMpumeHnmocTp

WcnonpayliTe mattepH OQMHOYKA, KOT/A:

O M0JKeH OBITh POBHO OJMH HK3EMILISIP HEKOTOPOTO KJIACCA, JIETKO JOCTYITHBI
BCEM KJIMEHTaM;

Q e/IMHCTBEHHBII 9K3EMILISIP JIOJIKEH PACITUPSITHCS TYTEM TTOPOKIEHUS TTOIKJIAC-
COB, ¥ KJINEHTaM HY’KHO UMETh BO3MOKHOCTH Pab0OTaTh € PacIiupPeHHbIM 9K3eMII-
JiipoM 6e3 MoAM(MUKAIK CBOETO KOJIa.

CTpykTypa

Singleton

static Instance() o T+ - - —I return uniquelnstance Q
SingletonOperation()
GetSingletonData()

static uniquelnstance
singletonData

YyactHukn

0 Singleton — ognHouKa:

— ompelesisieT olepanuio Instance, KOTOPask MO3BOJISIET KJIMEHTAM I10JIy4aTh
JOCTYII K eIMHCTBEHHOMY 9K3eMILIAPY. Instance — 5TO omepanus Kjaacca, TO
ecTb MeTOJI kiacca B Tepmunonoriu Smalltalk w crarnueckas dyuxmnmsg-wien
B C++;

— MOJKET HECTH OTBETCTBEHHOCTH 32 CO3/IaHhe COOCTBEHHOTO YHUKAIBHOTO 9K-
3eMIIISIPA.
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OTHoLeHus

KineHTsl MosIyyaloT 0CTyT K 9K3eMILIAPY K1acca Singleton TOJBKO Yepe3 ero
onepanuio Instance.

Pe3ynbTarsl
Yy ImarrepHa OANHOYKA eCTb OIIpe/e/ieHHbIe JOCTOUHCTBA:

Q KOHmpoIupyemviii 0ocmyn K eouncmeennomy sxksemnisapy. 11ocKoIbKy Kiacc
Singleton MHKAICYJIMPyET CBON eIMHCTBEHHBIA 9K3EMILISAP, OH MOJHOCTHIO
KOHTPOJIUPYET TO, KaK U KOT/IA KJIMEHThI MOJYYAIOT OCTYI K HEMY;

Q ymenvwenue uucia umen. IlarrepH OQMUHOYKA — HIAT BIIEPE/] 10 CPABHEHUIO € IJI0-
GasbHbIME TIepeMeHHbIMU. OH T103BOJIsIET N30eKaTh 3aCOPEHHsT TIPOCTPAHCTBA
UMeH TI06aNbHBIMK TIEPEMEHHBIMU, B KOTOPBIX XPAHATCS YHUKAIBHDIE 9K3EMII-
JISIPBI;

Q donycrkaem ymounenue onepayuil u npedcmasienus. Ot Kiacca Singleton MOK-
HO MOPOKAATH TOKJIACCHI, @ MPUJIOKEHHE JIETKO CKOHMUTYPUPOBATH K3EMII-
JISIPOM PACIIUPEHHOTO KJ1acca. MOKHO KOHKPETU3MPOBATD MIPUJIOKEHUE IK3EMII-
JISIPOM TOTO KJIacca, KOTOPbIA HEOOXOMUM BO BPEMSI BBIIIOJHEHUS;

Q donyckaem nepemenoe uucio sk3emnispos. [IaTtepH MO3BOJISIET BaM JIETKO U3Me-
HUTH CBOE PEIeHNEe U Pa3PeluTh HosiBJIeHNe GoJiee OHOTO HK3EMILIAPa KIacca
Singleton. Bbl MOXKeTE IPUMEHSITH OJIMH M TOT 7K€ TTOAXO/ TS YIIPABJICHNS YnC-
JIOM 9K3EMILISIPOB, UCITOJB3yEMbIX B TPUIOKEHUN. VIBMEHUTD Hy;KHO OyeT JIUIIb
OIIEPAINIo, JAIOILYI0 TOCTYII K 9K3eMILISIPY Kiacca Singleton;

Q bomvwas aubkocmy, uem y onepayuil kiacca. Eie onun cnocob peansosarh (GyHK-
[IMOHAJILHOCTH OIMHOYKK — MCIIOJIb30BaTh OTEPAIMU KJIACCa, TO €CTh CTaTH9ec-
kue pyukiuu-uirenbl B C++ 1 Metoas! kinacca B Smalltalk. Ho o6a sTux npuema
NPENATCTBYIOT M3MEHEHUIO AN3aiiia, ecau MoTpeOyeTcst paspeluTh HaImIre
HECKOJIbKUX 9K3EMILISIPOB Kiacca. Kpome Toro, crarindeckue BhyHKIIMU-UJICHbI
B C++ He MOryT ObITh BUPTYaJbHBIMHE, TaK YTO MX HEJIb3s IOJUMMOPMHO 3amec-
TUTH B MOAK/JIACCAX.

Peanuzauus
HpI/I MCITIOJIb30OBAHUN TIaTTEPHA OOUNHOYKAa Ha/10 PaCCMOTDPETD CaeAyonire BOIPOCHI:

Q 2apanmuposaiue eouncmseeniozo sxsemniapa. Ilarreps OOUHOYKA yCTPOEH Tak,
YTO TOT eIMHCTBEHHBIN 9K3EMILISP, KOTOPBI UMEeTCs Y KJIacca, — CaMblii 00bIY-
HbBII, HO OOJIbIIIE OHOIO DK3EMILIAPA CO3/aTh He yaactcs. Harie Bcero st 9T0oro
MIPSIYT OTepaInio, CO3AAIONIYI0 9K3EMILISPHI, 3a orepalneil kiaacca (TO eCThb 3a
CTAaTUYECKON (DYHKIIUE-4JIEHOM WJIM METOJ/IOM KJiacca), KOTOpasi TapaHTUPYeT
cosfanue He GoJjiee OJHOTO IK3eMILIApa. JJaHHas onepanus UMeeT JOCTYII K 1ie-
PEMEHHOM, T/Ie XPAaHUTCS YHUKAJTBHBIN 9K3eMILISP, U TapAaHTUPYET MHUINATN3A-
IIUIO TIEPEMEHHOH 3TUM 3K3eMIIIIPOM Tiepesi BO3BPAaToM ee KiaueHTy. [Ipu Takom
[I0/IX0/Ie MOYKHO HE€ COMHEBATLCS, YTO OJUHOYKA 6y/:[eT CO3/1aH Y MHUINAJITN3U-
poBam 1epej; IIEPBbIM UCIIOJIb30BAHNEM.

B C++ onepariust kiacca orpejiesisieTcsi ¢ TOMOIIbIO CTaTUYeCKOM (pyHKITNU-4re-
Ha Instance Kjacca Singleton. B aToM K1acce ecTh TakKe cTaTHUecKas
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nepeMeHHas-4wieH _1instance, KOTOpasl COJAEP:KUT yKasaTeslb Ha YHUKAIbHbIH
IK3EMILIISIP.
Kiace Singleton oGbaBIIEH CIEAYIONIM 00Pa3oM:

class Singleton {
public:
static Singleton* Instance();
protected:
Singleton();
private:
static Singleton* instance;
}i
A peanmsaius TaKkoBa:

Singleton* Singleton:: instance = 0;

Singleton* Singleton::Instance () {
if (_instance == 0) {
_instance = new Singleton;
}
return _instance;

}

KimeHTsl 0CcyImecTBISIOT JOCTYT K OJIMHOYKE UCKIIOYUTEIBHO Yepe3 (PyHKITNIO-
wien Instance. llepemennas instance MHUIHMAIN3UPYETCS HyJIEM, a CTa-
Tryeckas GyHKIMSA-4IeH Instance Bo3BpallaeT ee 3HaUeHNe, MHUIUATU3UPYS
ee YHUKAJbHBIM 9K3EMILISIPOM, €CJTM B TEKYITUI MOMEHT OHO paBHO 0. DyHKIMs
Instance WCHOJB3YET OTIOKEHHYIO MHUITNATIU3AINIO: BO3BPpAIlaeMoe eif 3Ha-
YyeHKe He CO3IAeTCs M He XPAaHUTCS BILIOTh 10 MOMEHTA [IEPBOTro 00pallleHMs.
OG6parure BHUMaHKe, YTO KOHCTPYKTOP 3aliuiieHHbiid. KiieHT, KOTOpbIil MOIbI-
TaeTcst MHCTAHIMPOBATh Kjace Singleton HEMOCPEACTBEHHO, TOJYYUT OMnG-
Ky Ha aTare KOMIIMIAIMA. ITO JaeT rapaHTHIO, 4To OyeT CO3/aH TOJbKO OJUH
AK3EeMILIISIP.

Hainee, TOCKOJIBKY _instance — ykasaresb Ha 00BEKT KJacca Singleton, To
(ysRIMSI-wIen Instance MOXKET MPUCBOUTD 3TOW MTepEeMEHHON yKa3aTesrb Ha
JII00OH ToAKIace JAHHOrO KJacca. IIpuMeHeHHe BO3MOKHOCTH Mbl YBUAUM
B paszesie «IIpumep Kozma».

O peamuzanuu 8 C++ ckaxem 0co60. HeroctatouHo ONpesenTh paccMaTpruBa-
eMbIil TTaTePH Kak rJIoOaIbHBII MM CTaTHYECKUI OOBEKT, a 3aTeM II0JIaraThCsl Ha
ABTOMATUYECKYIO MHUITMAIN3AINI0. TOMY eCTh TpU MPUYHUHBL:

— MBI HE MOKEM TapaHTUPOBATh, UTO OYAET OOBSIBICH TOJBKO OMH K3EMILJISP
CTaTUYECKOro 00beKTa;

— Y HaC MOJKET HE 6bITb A0CTAaTOYHO I/IH(bOpMaL[I/II/I JUIA MTHCTAaHIIUPOBAHUA JIIO-
6OFO OAMHOYKHN BO BpEMA CTaTquCKOfI NHUIINAJIN3alliN. O,U,I/IHOLIKe MOTYyT
6bITb H€O6XO[[I/IMBI JaHHBbIE, BBIYMCJIAEMbBIE ITO3KE, BO BPEM:A BBITTOJIHECHUA
IIPOIPAMMBI;

— B C++ He ompeiesisieTcst TOPSIZIOK BBI30BA KOHCTPYKTOPOB [IJIsT TJIOOATBHBIX
00beKTOB uepe3 rpanuibl eanHuil Tpancasiun [ES90]. o ozHauaer, uto
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MEK/Iy OAMHOYKAMK HE MOKET CYLIEeCTBOBAaTh HMKAaKUX 3aBMCUMOCTeit. Ecim
OHU €CTb, TO OITNOOK He N30eKaTh.

Etite ote (XOTSI U He CJTUIITKOM CEPhE3HBIN) HEIOCTATOK TI00ATbHBIX /CTATUYECKIX
0OBEKTOB B TOM, UTO MPUXONUTCS CO3/IABATH BCEX OMMHOYEK, ayKe CTU OHU He
UCTIOMB3YIOTCS. [IpHMerHen e CTaTiaecKol (GyHKINI-UIeHA PETaeT 9Ty TPpoOIeMy.
B Smalltalk ¢yrxkIms, BosBpamaoias yHUKaIbHBI 9K3EMILISAP, Peai3yeTcst
Kak MeToJ Kiacca Singleton. YToOB rapaHTHPOBATH €ANHCTBEHHOCTD IK3EMTI-
JISIpa, CTIEYET 3aMECTHTH OTepaIiio new. [loaydaomuiicst Kaace MOT ObI UMeTDh
7IBa MeTo/ia Kyacca (B HUX SoleInstance — 3TO MepeMeHHAs KIacca, KOTopast
GOJIbITIE HUT/IE HE WCTIOIb3YETCST):

new
self error: 'He ymaeTca CcoO3maTb HOBEM 00BEeKT'

default
SoleInstance isNil ifTrue: [Solelnstance := super new].
~ SolelInstance

Q noposcoenue noodkaaccos Singleton. OCHOBHOI BOIIPOC HE CTOJIBKO B TOM, KaK OIpe-
JIEJIATh MOJKJIACC, @ B TOM, KaK C/esaTh, YTOObI KJIMEHThI MOTJIA MCHOJIb30BATh
€ro eIMHCTBEHHBIN 3k3eMIuIsip. [lo cymiecTBy, mepeMeHHast, CChLIAONMAsICs HA
9K3EeMIIJISIP OJIMHOYKY, /IOJKHA MHUIIMATU3UPOBATBCS BMECTE € 9K3EMILJISIPOM
nozkaacca. [Tpocreiimii crmocod T0O6UTHCS HTOTO — ONPEAETUTh OJAMHOYKY, KO-
TOPOTO HY>KHO TIPUMEHSTH B omlepanun Instance kiacca Singleton. B pas-
nene «IIpumep koma» mokasbrBaeTcsl, Kak MOXKHO Peasin30BaTh ATy TEXHUKY C TI0-
MOTIIBIO TIePEMEHHBIX CPE/IbI.

Jlpyroii cioco6 BeIGOPaA TOAKIacca Singleton — BBIHECTH PEaM3aIIUIO Olepa-
1n Instance U3 pPOANTENIBCKOTO Kiracca (Hanpumep, MazeFactory) 1 momec-
TUTD €€ B TMOJKJIACC. DTO TMO3BOAUT TTporpamMmucty Ha C++ 3a7aTh Kjaacc ou-
HOYKM Ha 3Talle KOMIOHOBKHU (CKOMITOHOBAB TIPOrpaMMy ¢ OGBEKTHBIM (haifioM,
COMIEPIKATIIM JPYTYIO PEAU3aIINIo ), HO OT KJIHEHTa OJJMHOYKA OYeT Mo-TIpesKHe-
MY CKPBIT.

Taxoii moaxo/ (pUKCUpyeT BHIOOP KJIacca OAMHOYKK Ha dTalle KOMITOHOBKH, 3a-
TPY/HSIST TEM CaMbIM €TO TTOJIMEHY BO BpeMsI BITIOHeHUS. [IprMenenne ycios-
HBIX OIEPAaTOPOB [IJisl BBIOOPA MOJKIAcCa YBEJIUYUBACT THOKOCTD PEIICHMS, HO
BCe PaBHO MHOKECTBO BO3MOXKHBIX KJIacCOB Singleton ocTaeTcs KeCcTKO <«3a-
MUTHIM» B KOA. B 001ieM ciydae HU TOT, HU JAPYTOii TTOAXOM He 00eCeunBaoT
JIOCTaTOYHOI THOKOCTH.

Ee MOKHO HOOUTBCSE 3a CUET UCIIOJIB30BAHUST peecmpa oounouex. Bmecto Toro
4yTOOBI 3a/aBaTh MHOJKECTBO BO3MOJKHBIX KJIacCOB Singleton B omepanuu
Instance, OAUHOYKU MOTYT PETUCTPUPOBATH ceOsl IO UMEHH B HEKOTOPOM BCEM
M3BECTHOM peecTpe.

Peectp comocrasmsieT omuHOYKaM cTpoKOBbIe MMeHa. Kora oneparnn Instance
HYy>KeH HEKOTOPBIN OJIMHOYKA, OHA 3alpalinBaeT ero y peectpa rmo nmenun. Haum-
HaeTcsT IOMCK YKAa3aHHOTO OJIMHOYKH, U, €CJIN OH CYIIIECTBYET, peecTp BO3Bpallia-
et ero. Takoii moaxox ocBobokIaeT Instance OT HEOOXOAMMOCTH «3HATh» BCE
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BO3MO’KHDBIE KJIACCHI MJIM 9K3eMILIApbl Singleton. Hysken auimb eAnHbId 114
BceX KJaccoB Singleton untepdeiic, BKIIOYAIONUN Ollepalliy ¢ 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;
}i

Omnepanusg Register perucTpupyer sK3eMILUISAp Kiacca Singleton moxa yka-
3aHHBIM MMeHeM. YToObl He YCJIOKHATh PEeecTp, Mbl OyeM XPaHUTh B HEM CIIH-
cok 00beKkTOB NameSingletonPair. Kaxubiii Takoil 00beKT 0TOOpAsKAET MMsI
Ha omHOUKY. Oniepanus Lookup UIEeT OANHOYKY 110 uMenu. [Ipearnmonoxmnm, uto
UM HYKHOTO OJIMHOYKU TIePE/IAeTCsT B TIEPEMEHHON CPEJIb:

Singleton* Singleton::Instance () {
if (_instance == 0) {
const char* singletonName = getenv ("SINGLETON") ;
// ToJb30BATENb WM Cpelna NPelOoCTaBJISnT 3TO MMS Ha CTAIUU
// 3amnycka NpOoTPaMMbl

_instance = Lookup (singletonName) ;
// Lookup BO3BpamaeT 0, ecyM TakKoO}i OINVMHOUKA HE HalIeH

}

return instance;

}

B kakoii MomeHT Kjacchl Singleton peructpupyior cebs? OmHa U3 BO3MOXK-
HocTell — koHcTpykTOp. Hanpumep, nmogkmace MySingleton mMor 6b1 pabotaTh
TaK:

MySingleton: :MySingleton () {

//

Singleton::Register ("MySingleton", this);
}

Pasymeercsi, KOHCTPYKTOpP He Oy/leT BbI3BaH, MOKAa KTO-TO He WHCTAHIUPYET
KJIacc, HO BEJb 9TO Ta caMast pobiiemMa, KOTOPYIO MaTTepH OAMHOYKA 1 TIITAeTCS
paspemuth! B C++ ee MOXKHO HOMBITATHCST OOOUTH, OMIPEIEJIUB CTATHIECKUI K-
3eMILISIp kaacca MySingleton. Hanpumep, MOKHO BCTaBUTh CTPOKY

static MySingleton theSingleton;
B haiin, rae HaxoauTed peanusaing MySingleton.

Teneps kmacc Singleton He oTBeYaeT 3a co3laHNe OAUHOUKU. ETo ocHOBHOI
00513aHHOCTBIO CTAHOBUTCS obecredeHne A0CTyla K O0ObeKTy-OANHOUYKE U3
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m060it yact cucreMbl. [Togxo/, CBOAANMACS K TPUMEHEHUIO CTATUYECKOTO
00BEKTA, TIO-MIPEKHEMY UMEET TIOTEHITMATBHbBIN HEJOCTATOK: HEOOXOAUMO cO3/1a-
BaTh HK3EMILISIPBI BCEX BO3MOKHBIX TOIKJIACCOB Singleton, nHave oHu He Gy-
JyT 3aperucTPUPOBAHBL.

MNMpumep koga

[IpearnomoxKM, HaM HaJI0 OPE/IETUTh KiIace MazeFactory /Uit co3Ianust 1abu-
PUHTOB, OlicaHHbIl Ha cTp. 99. MazeFactory onpe/enser nHTePENC A TOCTPOEHMS
pasIMYHBIX YacTeil mabupunTta. B moakiaccax aTu omeparu MOTYT TIePeonpeessiTh-
cs, 4TOOBI BO3BPAIIATH IK3EMILISIPHI CIIEIUATN3UPOBAHHBIX KJIACCOB MPOMLYKTOB, Ha-
npumep 00beKThl BombedWall, a He pocTo Wall.

Cy1iecTBeHHO 3/1€Ch TO, YTO IIPUJIOKEHUIO Maze HYKEeH JIMIIb OJUH 9K3EMILJISAP
(habpuky TaGUPUHTOB U OH JOJUKEH OBITH JOCTYIIEH B KOJIE, CTPOSIIEM JIOOYIO YacTh
nabupunTa. TyT-TO MaTTEpH OAMHOYKA ¥ MPUXOAUT Ha momollh. Caenas dabpuky
MazeFactory OJIMHOYKOI, MBI CMOKEM 0OECTICUUTH TII00ATBHYIO TOCTYITHOCTH OOBEK-
Ta, MPEJICTABJISIONIEro JaOUPUHT, He TpUberas K riao6aIbHbBIM MePEMEHHBIM.

[l IpOCTOTBI TIPEII0JI0KUM, YTO Mbl HUKOI/IA HE MOPOXKIAEM IOJKJIACCOB OT
MazeFactory. (UyTh HiKe OyzeT pacCMOTPEH albTepHATUBHBIH Toax01.) B C++ mya
TOTO, YTOOBI TIPEBPATUTH (GabPUKY B OMHOUKY, MbI I06aBJIsIeM B KJacc MazeFactory
CTaTHYECKYIO OIepaIio Instance ¥ CTaTHYeCKuil 4wieH instance, B KOTOPOM Oy-
JIeT XPaHUTbCS eIMHCTBEHHBIN ak3eMIIAp. Hy:kHO Takske clies1aTb KOHCTPYKTOP 3allin-
IEHHBIM, YTOOBI TIPEAOTBPATUTE CJAyYailHOE HHCTAHIIUPOBAHUE, B PE3yJIbTaTe KOTOPO-
ro GYJIET CO3/IaH JIMIIHUIT HK3EMILISAP:

class MazeFactory {
public:
static MazeFactory* Instance();

// 3Oecb HaxXOOUTCH CyWEeCTByoOuMy uHTepbheric
protected:

MazeFactory () ;
private:

static MazeFactory* instance;
}i

PeaJII/IBaHI/IH KJlacCa TaKOBa:

MazeFactory* MazeFactory:: instance = 0;

MazeFactory* MazeFactory::Instance () {
if (_instance == 0) {
_instance = new MazeFactory;

}

return _instance;

}

Tenepb TOCMOTPUM, UTO CJIYUUTCS, KOI/la y MazeFactory ecTb [O/IKJIacChl 1 olpe-
IeIAeTCs, KaKoi M3 HUX MCII0JAb30BaTh. Bux mabupunrta Mbl OymeM BbhIOMpaTh C IIO-
MOILBIO IEPEMEHHON CPeIbl, II09TOMY A00aBUM KO, KOTOPBII MHCTAHIUPYET Hy KHbIIA
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nojikaacc MazeFactory B 3aBUCHMMOCTH OT 3HAY€HUs JIAHHOW TlepeMeHHOo. Jlyyiire
BCEro IIOMECTUTb KO/ B oIlepalinio Instance, IIOCKOJIbKY OHa y’Ke U TaK MHCTAHIUPY-
eT 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;

// ... Opyrue BO3MOXHHE [1OIKJIACCH

} else { // mo ymomua:ruo
_instance = new MazeFactory;

}

return instance;

}

OtMeTtnM, 4TO omepaluio Instance Hy:KHO MOANGUIIMPOBATD TIPU OTIPEIeTEHUN
Kask/I0TO HOBOTO TIO/IK/Iacca MazeFactory. B TaHHOM TIPUIOKEHUH 9TO, MOJKET OBITD,
u He npobiema, HO /it abCTPaKTHBIX (habpUK, ONPEETeHHBIX B KapKace, Takoi TojI-
XOJI TPY/ZIHO Ha3BaTh IIPUEMJIEMbIM.

OmHO U3 penieHnit — BOCTIOIb30BATHCS TIPUHITUIIOM PEeCTpPa, OIMCAHHBIM B pasjie-
Je «Peanusanusa». MoxkeT IOMOYb U JMHAMUYECKOE CBA3bIBAHUE, TOTAA IPUIOKEHUIO
HE HYKHO OYJIEeT 3arpy:KaTh BCe HEUCIIOIb3YEMBIE TTOJIKIIACCEHL.

U3BecTHbIE NpUMeHeHUs

[Tpumepom marrepra oguHoyka B Smalltalk-80 [Par90] sisistercst MHOKECTBO U3-
MEHEHUU KO0, Tpe/CTaBIeHHOe KjaccoM ChangeSet. bosee ToHKUiT mpuMep — 3TO
OTHOIIIEHUE MEXKIY KJIaccaMu U WX Memaxiaccamu. MeTakIaccoM Ha3bIBAeTCST KIIace
KJlacca, KaskK/blil MeTaKJIacC CYIIECTBYET B eIMHCTBEHHOM JK3eMILIApe. Y MeTakjacca
HeT UMeHU (Pa3Be YTO KOCBEHHOE, OTIpe/iesIsieMOe dK3EMILISIPOM ), HO OH KOHTPOJIUPYET
CBOI YHUKAJIBHBIN 9K3EMILISAP, ¥ CO37IaTh BTOPOi 0OBIYHO HE PasperaeTcs.

B 6ubimoreke InterViews Ui CO3MAHUST IOJH30BATENbCKUX HHTEPGhECOB
[LCI+92] — maTTepH OOMHOYKA TIPUMEHSIETCS [Tt IOCTYTA K eTMHCTBEHHBIM 9K3EMTILIIS -
pam KJ1accoB Session (ceccust) u WidgetKit (mabop sumpkeron). Kinaccom Session
OTPEIETSIETCST TJIABHBIN TIHKIT pacTpefesieHust coObIThil B mpuioskennn. OH XpaHuT
M0JIb30BATEIbCKUE HACTPOWKH CTUJIS U YIIPABJISAET MOAKIIOYEHUEM K OJIHOMY WJIU He-
CKOJIbKUM (pusmyeckuM auciiesiMm. WidgetKit — aTo abcTpakTHas dabpuka s
ompeiesieHust BHeIHero o0suka unTepdeiicHbix BumKeToB. Ormepanust Widget-—
Kit::instance () onpezesseT KOHKPETHBIN MHCTAHIIMPYEMBIi TofikIacc WidgetKit
Ha OCHOBE MEPEMEHHOI CpeJibl, KOTOPYIO YCTaHABIMWBaeT Session. AHasOrmYHas orre-
parus B Kjacce Session «BBISICHSIET», TOJIEPKUBAIOTCS JIT MOHOXPOMHBIE HJIU T[BET-
HbIE JIUCTIJIEN, U COOTBETCTBEHHO KOHMPUTYPUPYET OMMHOUKY Session.
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PopcrBeHHble naTtTrepHbl

C moMoIIpio narrepHa OANHOYKA MOTYT OBITh Peain30BaHbl MHOTHE MaTTepHbl. CM.
omucanue abCTPakTHOM Gadbpurkn, CTpoUTENa 1 NPoToTMNA.

06cyXxaeHne NopoXKAAOLMX NATTePHOB

Ectp 1Ba Hambosiee pacpoCTpaHEHHBIX CIOC00a MTAPaMeTPU30BaTh CUCTEMY KJIac-
caMU CO3/IaBaeMbIX el 06BeKTOB. [IepBbIil crocob — MOPOKACHUE MOAKIACCOB OT KJIac-
ca, coszaroniero oobekTbl. OH COOTBETCTBYET MaTTepHy habpuyHbIi MeTod. OcHOB-
HOIT HEOCTATOK METOIa: TPEOYETCsT CO3/[aBaTh HOBBIH TIOIKIACC JIUIIb JJIST TOTO, YTOOBI
U3MEHWTD KJAcC TPoAyKTa. M Takux u3MeHeHUuH MoykeT ObITh oueHb MHOTO. Harpu-
Mep, ecJIi CO3/IaTeNib TPOAYKTa caM cozzaercss GabpuyiHbiM METOLOM, TO TIPUIETCS
3aMeIaTh W CO3ATENS TOXKE.

JIpyroii crocob mapamMeTpusaini CUCTeMbl B GOJIbINEH CTeleHN OCHOBAH Ha KOM-
nmo3uiuu 00beKTOB. Bbl onpeensiere 00bEKT, KOTOPOMY M3BECTHO O KJaccaX 00bek-
TOB-TIPOZIYKTOB, U /leJIa€Te €T0 MapaMeTPOM CHUCTEMbI. JTO KJII0YEBOI acMeKT TaKuX
MaTTepHOB, Kak abCTpakTHasa dabpwuka, cTpouTenb u NpotToTun. Jlis Beex Tpex
XapakTepHo cosjanue «habpuaHoro o6bekTa», KOTOPHIil U3rOTABINBAET TMPOLYKTHI.
B abcTpakTHol habpuke habpudHblii 00bEKT IIPOU3BOANT 00BEKThI PA3HBIX KJIACCOB.
DabpuuHbIil 06BEKT CTPOUTENS TTIOCTENIEHHO CO3/AET CIIOKHBII MTPOJYKT, CJAEAYS CIie-
[UAIBHOMY MTPOTOKONY. DabpuuHblil 06BEKT MPOTOTUMA U3TOTABJUBAET TPOAYKT ITy-
TeM KOMUPOBaHUs 00BEKTAa-TPOTOTUIIA. B mocaennem ciydae habpudHbIii 00beKT
U TIPOTOTHI — 3TO OJTHO U TO K€, TOCKOJIBKY MMEHHO TIPOTOTHUII OTBEYAET 32 BO3BPAT
MIPOYKTA.

PaccMoTpuM KapKac rpahuuecKux PelakTOPOB, OMMCAHHBIN 1TpU 0OCYKIEHUN T1aT-
TepHa NPOTOTUN. ECTh HECKOMBKO CoCcOOOB MapaMeTpu30BaTh Kiacec GraphicTool
KJTaCCOM TIPOYKTa:

Q npUMeHHUTHh naTTepH GabpuyHbIN MeToa, Toraa st Kaxkaoro mojKiacca Kiac-
ca Graphic B maaurpe 6y11eT co3/IaH CBOM TojIKIacc GraphicTool. B knacce
GraphicTool Gyaer NpucyTCcTBOBATh onepalysd NewGraphi c, mepeonpeeris-
eMasd KaK/bIM II0/IKJIaCcCOM;

Q HMCMoIb30BaTh MaTTepH abCcTpakTHaa Gabpuka. BosHuKHET nepapxust KIaccoB
GraphicsFactories, 1Mo OQHON AJI KaKIOTO TOAKIacca Graphic. B atom
ciyuae Kakaass padprKa co3maeT TONIbKO OJWH MPOAYKT: CircleFactory —
OKpykHOCTH Circle, LineFactory —oTpe3ku Line n T.4. GraphicTool ma-
pamerpusyercs (habpUKOii 1l CO3MaHUST MOAXOAAINX IrpaduyeckuXx 0ObeKTOB;

0O IPUMEHUTH IaTTepH NPOTOTMN. Torma B KaxaoM ImoakiIacce Graphic Oyaer pe-
ajm3oBaHa omepanud Clone, a GraphicTool mapaMeTpusyercs IIPOTOTUIIOM
CO3/1aBaeMoro rpadguueckoro 0ObeKTa.

Bbi6op marrepHa 3aBUCHT OT MHOTUX (haKTOPOB. B Haiem mpumepe Kapkaca rpa-
(bmyecknx pemakTOpOB, HA MEPBLIN B3TJISI, MMPOIIE BCETO BOCIOIb30BaThest pabpuy-
HbIM MeToAOoM. OmpesesuTh HOBBIH TOKIACC GraphicTool JIerko, a 9K3eMILISPhI
GraphicTool co3maroTcs TOJIBKO B MOMEHT ompeziesienns naauTpbl. OCHOBHOW HeJlo-
CTaTOK TaKOIo IOAXOJA 3aK/I0YaeTcss B KOMOMHATOPHOM POCTE YMCJIa IOAKIACCOB
GraphicTool, Ipu4yeM BCe OHU TOYTH HIUYETO HE JIeTIatoT.
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AbcTpakTHaa ¢abpuka Juinb HeMHOTUM JIydliie, TTOCKOIBKY TpeOyeT co3MaHus
PaBHOBEJIMKOI MepapXuu KJIAccOB GraphicsFactory. ABCTpakTHylo pabpuky cie-
ayet mpeanodecTs GabpuyHOMY METOAY JIUIIb TOTIA, KOTJA YXKe U TaK CYIIeCTBYeT
nepapxus kiacca GraphicsFactory: 160 TOTOMY, YTO €€ aBTOMATHYECKH CTPOUT
kommmiaTop (kaxk B Smalltalk nim Objective C), mubo ona HeoGxoaMMa IS APYroii
YACTH CHCTEMBIL.

OueBuziHO, 1eJISIM KapKaca TpaduueckiX PeJakTOPOB JIydllle BCETO OTBEYAET TIaT-
TEpH MPOTOTUM, TIOCKOJIBKY /7SI €T0 TPUMEHEHUsT TPeOYeTCst TN Pealn30BaTh ore-
pammio Clone B KaX/IOM KJacce Graphics. JTO COKpAIlaeT YHCJIO TOIKIACCOB,
a Clone MOKHO C TIOJTh301 MPUMEHUTD U JIJIsT PENIeHNsT IPYTUX 33/1a4 — HAIIpUMep, [t
peanuzarun mynkra Merio Duplicate (ny6impoBaTh), — a He TOJIBKO JIJist HHCTAHIIUPO-
BaHUSI.

B ciygae npumenenust narrepra GabpUUHbIi METOL TIPOEKT B OOMBIIEH CTEeHN
TO//IAETCST HACTPOWKE M OKa3bIBAETCS JIMIIH HEMHOTHM (oJiee CJIOKHBIM. J[pyTre mat-
TEPHBI HYK/IAIOTCST B CO3IAHUH HOBBIX KJIAcCOB, a2 GabpuyHbIi METOA, — TOJBKO B CO-
3MAHUK OJTHOI HOBOI oneparuy. YacTo aTOT MaTTepH PacCMaTPUBAETCST KAK CTAHAAPT-
HBIIT crocob co3manust 0OBEKTOB, HO BPSIJL JI €T0 CTOMT PEKOMEH/I0BATh B CUTYAIWH,
KOT/Ia MHCTAHIIMPYEMBIH KJIacC HUKOT/A He M3MEHSIeTCS WJIM KOTJIa MHCTAHIMPOBAHUE
BBITTOJIHSIETCSI BHYTPH OTIEPAINH, KOTOPYIO JIETKO MOKHO 3aMECTUTh B TIO/IKJIaccaX (Ha-
prUMep, BO BpeMsT MHUIINATU3AIINN ).

[IpoeKThI, B KOTOPBIX UCIIOJIB3YIOTCS MATTEPHBI aDCTPaKTHaA dabprka, NpoToTUN
WU CTPOUTESb, OKa3bIBAIOTCS €lile HoJiee THOKMMHE, YeM Te, T/ie TpuMeHsieTcst hadpuy-
Hblli METOA, HO 3a 9TO MPHUXOAWUTCS IIATUTH IOBBIIIEHHON CJIOKHOCTBIO. HacTo
B Havasie paboThI HaJl TIPOEKTOM 3a OCHOBY Gepercst HabpuyHbIA METOS, a To3sKe, Kor/a
MPOEKTUPOBIIUK OOHAPYKUBAET, YTO PEIICHUE TOTYYaeTCsl HEAOCTATOYHO THOKUM, OH
BBIOMPAET Jpyrue maTTepHbl. BiiajieHue pasHbIMI MaTTEPHAME TIPOEKTUPOBAHST OTKPbHI-
BAeT Mepejl BAMU IUPOKHUH BBEIGOD TIPU OIEHKE PAsIUYHBIX KPUTEPUEB.
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B cTpPyKTYPHBIX ATTEPHAX PACCMATPUBAETCST BOIIPOC O TOM, KaK U3 KJIACCOB U OOBEKTOB
o6Gpasyiorcst Gosiee KpymHble CTPYKTypbl. CTPYKTypHbIE MATTEPHBI YPOBHS KAACCA
WCTIOJIB3YIOT HAC/Ie0BAHKE /ISl COCTABJIEHNS KOMIIO3UIIMN U3 MHTePhENRCcOB U peasn-
3anuii. [TpocToil puMep — MCIoIb30BaHNe MHOKECTBEHHOTO HACIIeI0BaHKs 1JIs 00be-
JIMHEHUs HECKOJIbKKX KJIACCOB B OJIMH. B pesysbrare mosydaercst Kiace, 00/agaonmii
cBOMCTBaMM Beex CBOMX poautesieil. OCOOEHHO MoMe3eH 9TOT MaTTepH, KOrja Hy5KHO
OPraHM30BaTh COBMECTHYIO PabOTy HECKOJNbKMX HE3aBUCUMO pa3paboTaHHBIX GUOIN-
orek. JIpyroii mpumep maTrepHa ypoBHs Kiacca — agantep. B obuiem ciyvae aganrep
nenaet unTepdeiic oaHOrO KIacca (aganTUpyeMoro) COBMECTUMBIM ¢ WHTepdeiicom
APYTOTO, ObecreyrBasi TeM CaMbiM YHU(DUIIMPOBAHHYIO aOCTPAKIIUIO PasHOPOIHBIX
uHTEPGhENRCcoB. ITO JOCTUTAETCS 3a CYET 3aKPBITOrO HACJIEIOBAHUS aJalTUPYEMOMY
kraccy. ITocsie aToro ajanrtep BbIpakaeT CBOi uHTepdeiic B TepPMUHAX OMEpAIIUil a/[allTh-
pyeMoro KJacca.

BMmecto kommosuimu uHTephERCcoB WIM peausaiuii CTpyKTyPHbIE aTTePHbI YPOB-
Hsl 006eKmMa KOMIIOHYIOT OGBEKTHI U1l TOJIyYeHrst HOBON (DyHKIIMOHATBHOCTH. J[01101-
HUTEIbHAS THOKOCTD B 9TOM CJlyYae CBSI3aHa ¢ BO3MOKHOCTBIO U3MEHUTh KOMITO3UIIUIO
00BEKTOB BO BPEMsI BBITIOJHEHMUS, YTO HEAOIYCTUMO ISl CTATUYECKONH KOMITO3UI[UK
KJTaCCOB.

[IpruMepoM CTPYKTYPHOTO MaTTepHa YPOBHSI 0OBEKTOB SIBJSETCS KOMMOHOBLUYIK.
OH ONUCHIBAET TIOCTPOEHUE MePAPXUK KJIACCOB ISt ABYX BUIOB OOBEKTOB: TIPUMUTUB-
HBIX M COCTaBHBIX. [TocseIHIe MO3BOMAIOT CO3/aBaTh TPOU3BOJIBHO CIOKHbBIE CTPYKTY-
pPbl M3 MPUMHUTHUBHBIX M JPYTUX COCTaBHBIX 00BEKTOB. B marrepHe 3amecTuTesb
o6bekT Geper Ha cebs hyHKIMM APyroro obbekTa. Y 3aMeCTUTENS eCTh MHOTO ITPUMe-
Heruit. OH MOXKeT AeficTBOBAaTh KaK JIOKAIbHBIN TIPeICTaBUTENh 0ObEKTa, HaXO/AAlIe-
rocst B yIaJleHHOM aJIpeCHOM POCTpaHCTBe. n npeacTaBasTh GoJbIioi 00beKT, 3a-
rpyskaeMbiil 1o TpeboBaHuio. Min orpaHMYmMBaTh AOCTYN K KPUTHUYECKH BaKHOMY
06beKTY. 3aMECTUTESNb BBOJUT JOTIOJHUTEIHbBIA KOCBEHHBIN YPOBEHD JIOCTYIIA K OT-
JleJIbHBIM CBOIcTBaM 00bekTa. [[09TOMY OH MOKET OTpaHMYUBATh, PACITUPATH WU U3-
MEHSITh 9TU CBONCTBA.

[TaTTepH NPUCNOCOBAEHEL, ONIpeIeIET CTPYKTYPY /sl COBMECTHOTO MCTIOIB30-
BaHKst 00beKTOB. Bia/iesibIibl pasiesiiioT 0GbEKTHI, 110 MEHBIIEI Mepe, 10 ABYM IPUYH-
HaM: JIst IOCTUKEHMs 3((EKTUBHOCTU ¥ HEPOTUBOPEYMBOCTH. [PpUCNocoBneHeL,
aKIeHTUpyeT BHUMaHKe Ha d(p(MEKTUBHOCTH UCIIONb30BaHU aMsTH. B mpuiioskenn-
X, B KOTOPBIX YYaCTBYeT Ou4eHb MHOTO OOBEKTOB, I0JKHBI CHUKATHCS HAKJIa/HbIE Pac-
XOJIbl Ha XpaHeHHe. 3HAUUTENbHON HKOHOMUU MOKHO JOOMTHCA 3a CUET PasjieeHust
00beKTOB BMeCTO X aybmupoBarust. Ho 00beKT MOKET GbITh pasziesisieMbIM, TOJIbKO
€CJIM ero COCTOSTHUE He 3aBUCUT OT KOHTEKCTA. Y 0OBEKTOB-IPUCTIOCOOIEHIIEB TaKOi
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3aBUCHMOCTH HeT. JI106ast HomoIHUTeIbHAS WHHOPMAIIUS TIEPEIACTCS UM TI0 Mepe He-
06x0uMOCTH. B OTCYTCTBUE KOHTEKCTHBIX 3aBUCHMOCTEN 0OBEKTHI-TPUCIOCOOIEHIIB!
MOTYT JIETKO Pa3fe/IsAThCS.

Ecnu marrepu npucnoco6neHel, gaet crnocob paboTsl ¢ GOTBITUM YHCITIOM MeJ-
KuX 06BEKTOB, TO haca, MOKa3bIBaeT, KaK OJUH 0OBEKT MOKET TIPEACTABIATH IETYIO
nojicuctemy. Pacap mpejcraniser Habop 06BEKTOB U BLITTOTHSIET CBOUM (DYHKIIUH, TTe-
peHanpasJisisa coodIeHsT 00bEeKTaM, KOTOPBIX OH TIpejicTaBiser. [lartepH MOCT oT-
nessiet abCTPakIMio 06BEKTA OT €r0 PeaTH3aIUI, TAK YTO UX MOYKHO U3MEHSThH He3a-
BHCHMO.

[TarTepH AEKOPATOP OMKCBHIBACT AMHAMUYECKOE J0OABICHUE OOBEKTAM HOBBIX
06s13aHHOCTEI. DTO CTPYKTYPHBIN MATTEPH, KOTOPHIHA PEKYPCUBHO KOMITOHYET 00bEeK-
TBI C 11€JIBIO PeaT3alii 3apaHee HeM3BeCTHOrO Y CJIa JONOMHUTEAbHBIX hyHKIni. Ha-
npuMep, 06bEKT-EKOPATOP, COMCPKANMNA HEKOTOPBII SJIEMEHT MOJTb30BATEIECKOTO
unrepdeiica, MOXKeT 106aBUTH K HeMy O(OpMIICHIE B BUE PAMKH WU TEHU JINOO HO-
BYI0 (DyHKIIMOHAJILHOCTD, HAIIPUMEDP BO3MOXKHOCTD ITPOKPYTKHU MJIN U3MEHEHUS MaCII-
taba. /[Ba pasHbIx 0ohopMICHHsT IPHOABJISIIOTCS TYTEM MPOCTOTO BKJIAIBAHUS OTHOTO
nexopaTopa B APYToit. /s TOCTHKEHMST 9TON TeJM KasKAbIH 00BEKT-IEKOPATOp M0
JKeH cobmoaTh MHTepdEiic CBOEro KOMIIOHEHTA U TIEPEHATIPABISATh eMy COOOIIEeHNUSI.
CBou dyHkmn (CkakeM, pUCOBaHHE PAMKU BOKPYI KOMIIOHEHTA) /IeKOPATOP MOXKET
BBITIOJIHSTE KaK /[0, TAK U TIOCJIE TIePEHATPABIEHUST COOOIIEHNSI.

MHorue cTpyKTypHbIe MATTEPHBbI B TOWH WJIM UHOI Mepe CBA3aHbI PYT C JAPYTOM.
ITU OTHOIIEHUS OOCYKAAIOTCS B KOHIIE TJIABBL.

MaTtTepH Adapter

Ha3BaHue n knaccugukaums natrepHa
ApanTep — maTTepH, CTPYKTYPUPYIONIHIT KIacChl 1 0ObEKTHL.

Ha3Ha4yeHue

[TpeoGpasyer unTepdeiic OAHOTO Kiacca B uHTEPMENC APyroro, KOTOPBINA OKUIA-
10T KJAMeHTHL. AQanTep obecTednBaeT COBMECTHYIO PaOOTY KJIACCOB ¢ HECOBMECTUMBI-
mu uaTepdeiicamu, Kotopas 6e3 Hero Obita ObI HEBO3MOXKHA.

U3BecTeH TakXxe nog MMeHem
Wrapper (o6eprka).

MoTtuauuns

WHorza Kjaacc U3 WHCTPYMEHTAIBHONU OGMOINOTEKHU, CIIPOCKTHPOBAHHBIH /IS TO-
BTOPHOTO WCITOJIb30BAHUSI, HE YIA€TCs UCIOIb30BATh TOJIBKO TIOTOMY, YTO €r0 MHTEP-
cbeiic He COOTBETCTBYET TOMY, KOTOPBIN HYKEH KOHKPETHOMY IPUJIOKEHUIO.

PacemoTpuM, Hanmpumep, rpadudeckuii pefiaktop, 6aarogapss KOTOPOMY MOJTb30-
BaTeJIM MOTYT PUCOBATh HA 9KpaHe rpadudecKue aJIeMeHTh! (JIMHUU, MHOTOYTOJbHIKH,
TEKCT ¥ T.[.) U OPraHM30BbIBATh WX B BUJE KAPTUHOK U jauarpamm. OcHOBHOI ab-
cTpakiueii rpadrIeckoro peakropa apiaserTcs rpapuaeckuii 00beKT, KOTOPbIL NMeeT
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usMensemyto Gopmy 1 usobpazkaer cam cebs. Murepdeiic rpapuyeckux 0ObeKTOB OIpe-
nenen abCTPaKTHBIM KJIaccoM Shape. Peaktop orpesiesisieT ojKIace Kiacca Shape
JUIST KasK/I0TO BU/Ia rpacdhudecknx o6bhekToB: LineShape st IpsiMbIX, PolygonShape
1T MHOTOYTOJIbHUKOB M T.II.

Kmaccol st ameMeHTapHBIX reoMeTpudyeckux (uryp, Hanpumep LineShape
u PolygonShape, peaqn3oBaTh CPABHUTEIBHO TIPOCTO, TIOCKOJbKY 3aJ0KEHHBIE
B HIX BO3MOKHOCTH PHICOBAHUS M PEAAKTUPOBaHM KpaitHe orpaHnyenbl. Ho momakiace
TextShape, yMeIOMUN 0TOOPAKATH 1 PEAAKTUPOBATH TEKCT, Y/KE 3HAYUTETBHO CIIOK-
Hee, MOCKOJIbKY JIasKe JIJIsT POCTEMNTINX ONepaIiil pefakTHPOBAHUST TEKCTA HYKHO He-
TPUBHATBLHBIM 06pPa30M OGHOBIIATH 9KPaH U yIpaBsTh Gydepamu. B To ke Bpemst, BO3-
MOJKHO, CYIIECTBYET YK€ rOTOBast OMOIMoTeKa Uit pa3paboTKU T0JIb30BATEIbCKUX
uHTepdelicoB, KOTOPasl MPEJOCTABISET PA3BUTHIH Kiacc TextView, MTO3BOIIIONINI
0TOOpasKaTh M PEJAKTUPOBATEL TEKCT. B mease Mbl XoTesm 6bI TOBTOPHO UCTIOJIH30BATh
TextView mig peanusauuu TextShape, HO Oubinoreka paspabaTbiBaiach Oe3 yuera
KJIaCCOB Shape, MOATOMY 3aCTaBUTh 0OBEKTHI TextView U Shape paboTaTh COBMECT-
HO He y/IaeTcsl.

Tak KakuM ke 06pasoM CYIIECTBYIOIINE U HE3aBUCUMO Pa3pabOTaHHBIE KIACCHI BPO-
e TextView MOryT paboTaTh B TPIJIOKEHUH, KOTOPOE CIIPOEKTUPOBAHO TMOJL JAPYTOii,
HecoBMeCTUMBIN uHTepdeiic? MosxkHo ObLI0 Obl TaK M3MEeHUTh MHTepdeiic Kaacca
TextView, 4ToObl OH COOTBETCTBOBAM HHTEPdElcY Shape, TOMBKO JUJIst ATOTO HYKeH
MCXOZHBIN Koz, Ho faske ecom OH 10CTYIIEH, TO BPSIZL JIU PAa3yMHO U3MEHSTh TextView;
Gubanoreka He MOJKHA TPUCTOCABIMBATHCSA K HHTEpdeiicaM Kask/0r0 KOHKPETHOTO
TPUJIOKEHMUS.

Bwmecto aToro Mbl MOTJIN GBI OTPEETUTh Kiaace TextShape Tak, uTo OH Gyaer
adanmuposams untepdeiic TextView K uHTEpdeiicy Shape. ITO AOIMYCTUMO cleJaTh
AByMsI criocobamu: Hacsenyst uurepdeiic oT Shape, a peanusaiuio oT TextView;
BKJIIOUNB 9K3eMILISIp TextView B TextShape n peasnsoBaB TextShape B TepMH-
Hax nHTepdeiica TextView. /[Ba JaHHBIX TOAX0/Ia COOTBETCTBYIOT BAPUAHTAM MATTEP-
Ha afanTep B ero KIaccoBoil u 06beKTHON umoctacstx. Kinace TextShape Mbl Gyiem
Ha3bIBaATh A0AnNmepom.

| DrawingEditor l—»ol Shape »| TextView
BoundingBox() GetExtent()
CreateManipulator()
Line TextShape text
BoundingBox() BoundingBox() o[- - ‘i return text->GetExtent()§|
CreateManipulator() CreateManipulator() ©- [~
1

1
..l return new TextManipuIatorEI

Ha aroit nuarpamme mokasas agantep obbekra. Busno, kak 3anpoc BoundingBox,
00BSIBIIEHHBII B KJTacce Shape, mpeobpasyeTcs B 3arpoc GetExtent, OnpeaeTeHH bl
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B kJacce TextView. [lockonbky kimace TextShape agantupyer TextView K HHTEp-
(eficy Shape, rpaduuecKkuil pelakTop MOXXKET BOCHOIB30BAThCs KiIaccoM TextView,
XOTSI TOT ¥ UMEeT HECOBMECTUMBIH MHTepderic.

Yacto azanrtep orBedaeT 3a HYHKIIMOHAIBLHOCTD, KOTOPYIO HE MOKET IIPEOCTABUTD
ajlanTupyemblii kiaace. Ha auarpamme 1mokasano, Kax ajialitep BBIIOJTHSAET TaKOro poJia
byukim. Y mornb30BaTesst 10KHA OBITh BO3ZMOKHOCTD TIEPEMENTATh JT060H 00HeKT
KJ1acca Shape B Ipyroe MecTo, HO B Kj1acce TextView Takas olneparus He IIPelyCMOT-
peHa. TextShape MOKeT M00aBUTH HEIOCTAIONTYIO (DYHKIIMOHAIBHOCTD, CAMOCTOSI-
TEJIbHO peain30BaB olepaluuio CreateManipulator Kjacca Shape, Koropas BO3-
BpalllaeT 9K3eMILIAP MOAXOAAIIEro MojKIacca Manipulator.

Manipulator — aTo aGCTPAKTHBIN KIacC 0OBEKTOB, KOTOPBIM U3BECTHO, KAK aHU-
MUPOBaTh Shape B OTBET Ha TaKWe JIEMCTBUS MMOTb30BATENS, Kak TlepeTackuBaHue hu-
Iypbl B ipyroe Mecro. ¥ kiacca Manipulator HUMeIOTCS IOJKJIACCHL LIS Pa3/InYHbIX
¢uryp. Harmpumep, TextManipulator — noakiacc g TextShape. Bo3spamias axk-
seMIIsIp TextManipulator, 00beKT Kiaacca TextShape M00aBasgeT HOBYIO (hyHK-
IIMOHAIBHOCTD, KOTOPOH B KJjlacce TextView HeT, a Kjiaccy Shape Tpe6yeTCﬁ.

lNMpumeHnmocTb

[IpumensiiTe matTepn aganTep, Koraa:

0 XOTHTE UCTTOTH30BATD CYTIECTBYIOMINIT KIacc, HO ero mHTepdelic He COOTBETCTBY-
€T BallluM TTOTPeGHOCTSIM;

0 cobupaeTech CO3MATH TOBTOPHO MCIIOIB3YEMBIN KJIACC, KOTOPDIH TOTKEH B3aNMO-
NEfCTBOBATD ¢ 3apaHee HEM3BECTHBIMU WJIM HE CBA3AHHBIMHU C HUM KJIACCAMHU,
UMEIOIIUMHU HECOBMECTHMbIE MHTEPhETCH;

Q (moavko 0 adanmepa obsexmos!) HyKHO UCIONB30BaTh HECKOJIBKO CYIIECTBY-
OIIMX TIOKJIACCOB, HO HEMPAaKTHYHO aJanTHUPOBaTh UX MHTEPGENCHl MyTeM Mo-
POKIEHUST HOBBIX MOAKIACCOB OT KayKA0TO. B aTOM ciydae amantep 06HEKTOB
MOJKET TIPHCTIOCA0IMBATD UHTEPGhENC WX 0OIIETO POAUTETHCKOTO KITacca.

CTpykTypa

AnanTep KJacca UCIoJIb3yeT MHOKECTBEHHOE HACJIeIOBAHUE JIJIST Al Tal[ii OJTHO-
ro unrepdeiica K Apyromy.

Request() SpecificRequest()

A

I | (peanuzauys)

Adapter
Request() o4 — — —I SpecificRequest() EI

AaaHTep 00beKTa IIPUMEHAECT KOMITO3UITUTIO 00BEKTOB.
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Target »| Adaptee

Request() SpecificRequest()
dapt
Adapter acaplee
Request() 04 — — — — — —I adaptee->SpecificRequest()gl

YyacTtHukm

0 Target (Shape) — ueneson:
— ONpeieNisAeT 3aBUCATIIN OT TIPEAMETHON 06acT MHTEPhEHC, KOTOPHIM TIOJb-
3yerca Client;
0 Client (DrawingEditor) — KJIMEHT:
— BCTYIAET BO B3aMMOOTHOIIEHUS] ¢ OOBEKTAMU, YAOBIETBOPSIONIMMHU WHTEP-
(eiicy Target;
0 Adaptee (TextView) — aganTUpyeMblii:
— OIIpe/ieJisieT CyIIeCTBYONMIA HHTePdelic, KOTOPbII Hy:KIaeTcs B aarnTaluy;
0 Adapter (TextShape) — aganTep:
— amantupyet unrtepgdeiic Adaptee k unrepdeiicy Target.

OTHoOLLeHUs

KieHThbl BBI3BIBAIOT OIlepalli 9K3EMIIAPa aJallTepa Adapter. B cBoro o4yepe/lb
AJIalITEP BBI3BIBACT Oll€palln aJIalITUPYEMOTI'O oObeKTa NI KJ1acca Adaptee, KOTOprﬁ
W BBIIIOJIHAET 3allpocC.

Pe3ynbratsi

Pe3ymbTaThl TIPUMEHEHVS aManTepoB 0OBEKTOB W KJIACCOB PA3JUYHBL. AmamTep
KJacca:

Q agantupyeT Adaptee K Target, mepenopydas IeliCTBUSI KOHKPETHOMY KJIaccy
Adaptee. [Toaromy manHbiil HarTepH He Oyaer paboTaTh, €CJAU Mbl 3AXOTUM OJ1-
HOBPEMEHHO aIalITUPOBATh KJIACC U €TO TMOIKJIACCHI;

Q mo3BOJIAET afanTepy Adapter 3aMECTUTh HEKOTOPBIE OTIEPAIliU aallTUPyEeMOTO
Kjacca Adaptee, Tak Kak Adapter eCTb HE YTO MHOE, KaK IOAKJIacc Adaptee;

0 BBOJIMT TOJBKO OJMH HOBBIH 00beKT. UT0OBI 100paThes 710 aIalTHPYEMOTO KJIac-
ca, He HY’KHO HUKAKOTO JOIOJHUTENLHOIO 0OpalleHus 110 YKa3aTello.

Apanrep 00bEKTOB:

0 TO3BOJIsIeT OfiHOMY ajanTtepy Adapter paboTaTth CO MHOIUM aJaliTUPyEMbIMU
obbekTamMnt Adaptee, TO €CTh ¢ caMiM Adaptee U ero mojkjiaccamMu (ecu Ta-
KOBbIE UMEIOTCsT). Azianrep MOKeT 106aBUTh HOBYIO (DYHKIIMOHAIBHOCTH CPa3y
BCEM aJIalITUPYEMBIM OObEKTaM;

Q 3aTpy/IHSIET 3aMellleHne orepalnii kiacca Adaptee. Jl7st atoro norpebyercst mo-
poauTh OT Adaptee MOAKIACC U 3aCTaBUTh Adapter CChlIaTbCd HA ITOT TO/-
KJIacc, a He Ha caM Adaptee.
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Hwuxe IIpUBEJICHbI BOIIPOCHI, KOTOPbIE CJIEAYET PAaCCMOTPETD, KOI/la Bbl PpEIIacTe
I[IPUMEHUTD MMaTTepH aganTep:

Q obsem pabomvt no adanmayuu. AJATTepbl CUIBHO OTJIMYAIOTCS 10 TOMY 00beMy
paboThI, KOTOPBIN HEOOXOANM JIJIst ajanTaiuy uHTepdeiica Adaptee K UHTEp-
(eiicy Target. ITo MOKeT OBITH Kak TIpocTeiiliiee mpeobpasoBaHe, HATPUMep
U3MEHEHVE MIMEH OTIePaIlif, Tak 1 TOJIEPKKa COBEPIIEHHO APYTOTO Habopa ore-
paruii. O6beM paboThl 3aBUCUT OT TOTO, HACKOJIBKO CHJILHO OTJIMYAIOTCS IPYT OT
JpyTa nHTepdECh 1eJIeBOT0 U aJallTUPYEMOTO KJIacCOB;

Q cuennvie adanmepol. CTelieHb MOBTOPHOI UCIIOIB3YEMOCTH KJIACCA TEM BBIIIIE,
YeM MeHbIIe MPEANOIOKEHNH JIEJIAeTCs 0 TeX KJIaccax, KOTopbie OYAYT ero mpu-
MeHsaTh. BerpanBas amanrtanuio untepdeiica B Kjacc, BbI OTKa3bIBAETECH OT
MIPE/IITONIOKEHNS, UTO APYTUM KJIaccaM CTaHeT JIOCTYTEeH TOT K€ CaMblii MHTep-
(etic. Ipyrumu cinoBamu, aganTaius natepdetica Mo3BoJsieT BKAOYNTH Balll
KJIACC B CYIIECTBYIOIINE CUCTEMbI, KOTOPBIE CIIPOEKTUPOBAHBI JIJISI KJIACCA C IPY-
rum uHTepdeiicom. B cucreme ObjectWorks\Smalltalk [Par90] ucnosbsyercst
TepMuH cuennvii adanmep (pluggable adapter) nig obosHaueHUs KJIaccoB co
BCTPOEHHOI ajantaiueil uurepdeiica.

Pacemorpum BUKeT TreeDisplay, TO3BOJISIONHIT TpahuIecKr 0TOOPaKATH
JPEBOBUIHBIE CTPYKTYPbL. Ecsin Obl 9T0 OBLT CIIENUATM3UPOBAHHBINA BUJIKET,
peHasHAUYCHHBIN TOJBKO 7Sl OJJHOTO MPUJIOKEHMSI, TO MbI MOTJIH ObI TOTPe6O-
BaTh ClelaabHOro uurepdeiica ot 06beKTOB, KOTOPbIE OH 0ToOpaskaet. Ho eciu
MBI XOTHUM CJIEJIATh €T0 MOBTOPHO MCHOJIb3YeMbIM (HAIPUMED, YacThio OUbJIHO-
TEKH TOJIE3HBIX BUKETORB), TO MPEABABIISTE Takoe TpeboBaHue HepasyMHo. Pas-
HbBIE TIPUJIOKEHNUST, CKOPEN BCero, OYayT ONpeesisiTh COOCTBEHHBIE KJIACCHI [IIst
MIPEJICTaBIEHUS PEBOBUIHBIX CTPYKTYP, U HE CJELyeT 3aCTaBJSATh UX TOJb30-
BaThCsl UMEHHO HaIUM abCTPAKTHBIM KJIaccoM Tree. A y PasHbIX CTPYKTYP Jie-
peBbeB OyyT U pasHbie MHTEP(HENCHL.

Hampumep, B nepapxum KaTajoros J06paThest 10 MOTOMKOB YIACTCST ¢ TOMOTITBIO
onepanuu GetSubdirectories, Torjaa Kak Jjs nepapxuu HaCJIEJ0BAHUA CO-
OTBETCTBYIOTAsT OMEPaIis MOKET Ha3bBaThCs GetSubclasses. [loBTopHO
UCTIONIb3YEeMBIN BUKeT TreeDisplay JOJKEH «yMETh» OTOOpaXkarh mepap-
xun 0060UX BUJIOB, ajKe €CJIU Y HUX pasHble mHTepdeichl. JIpyruMu cioBaMH,
B TreeDisplay M0/KHA OBITH BCTPOECHA BO3MOKHOCTD a/IANITAIINN HHTEPHEICOB.
O criocobax BCTpauBaHUst afianTaiii HTEPMENCOB B KIACChl TOBOPUTCS B pa3-
nene «Peanusarmssy;

Q ucnonb306anue 08YCMOPOHHUX adanmepos 0ns 06ecneuenus npPo3pawHocmu. Amar-
TEPBI HETMPO3PAYHbI [T BCEX KIMEHTOB. AIAITHPOBAHHBIN 0OBEKT yoke He 0bJa-
naer HHTep(beI‘v’ICOM Adaptee, TaK UTO €ro HEJIb3d UCIIOJIB30BATh TaM, T/le Adaptee
ObLT IpUMeHUM. /[gycmoponnue adanmepoi CIOCOGHBI 0OECIIEYNTh TAKYH0 MPO-
3pavyHOoCTh. TouHee, OHU TIOJIE3HBI B T€X CIy4YasiX, KOT/Ia KJIUEHT JOJIKEH BUIETh
0OBEKT TI0-PasHOMY.

Paccmotpnm nByCTOpPOHHNIT afanTtep, KOTOPBIH MHTETPUPYET KapKac rpadudecknx
penakropos Unidraw [VL.90] u 6ubnnorexy st paspenienus orpaandernii QOCA
[HHMV92]. B 06erx crcteMaX eCTh KITACCHI, IBHO TIPEICTABIISTIONTIE TTePEMEHHDIE:
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B Unidraw 1o StateVariable, a B QOCA — ConstraintVariable. YroOsr
sacrasuth Unidraw paborath coBmectHo ¢ QOCA, ConstraintVariable
HY’KHO afallTUPOBaTh K StateVariable. A mis Toro urobsl pemennus QOCA
pacnpoctpansiinch Ha Unidraw, StateVariable caenyer ajanTupoBarh
K ConstraintVariable.

(k nepapxum knaccos QOCA) (k nepapxum knaccos Unidraw)
I I

1 1
1
ConstraintVariable |

StateVariable

| ConstraintStateVariable |

31ech MPUMEHEH JIBYCTOPOHHUI ajiantep Kiacca ConstraintStateVariable,
KOTOPBIN SBJISIETCS TOJKJIACCOM OJTHOBPeMeHHO StateVariable n Const-
raintVariable u agantupyer oba unTepdeiica Apyr K Apyry. MHOKeCTBEH-
HOE HacJie[OBaHKe B IAHHOM CJIydyae BIIOJTHE TIPUEMIIEMO, TIOCKOJIbKY MHTepdeii-
Cbl aJallTUPOBAHHLIX KJIACCOB CYIIECTBEHHO pazjuyalorcs. [IBycTopoHHMI
aJIariTep KJaacca COOTBETCTBYeET MHTepdelicaM KaxkI0To U3 alalTUPYEMbIX KJac-
COB 1 MOXeT paboTath B 000N cucreme.

Peanusauus

Xorst peanuzanus aganrepa 0ObIYHO HE BBI3BIBAET 3aTPYAHEHUI, KOE O 4eM BCe JKe
CTOUT TIOMHUTD!

Q peanusauus adanmepos xiaccog ¢ C++. B C++ peanusanus aganrepa Kiacca
Adapter OTKPBITO HacjeayeT oT kjacca Target M 3akpbiTO — OT Adaptee.
Takum o6pasom, Adapter JoJKeH ObITh MOATUIIOM Target, HO He Adaptee;

Q cmennvie adanmepol. PaccMOTpUM TpH criocoba peasinzaliii CMEHHbBIX ajiarTe-
POB U1 OTTMCAHHOTO BbIIIle BU/KeTa TreeDisplay, KOTOPhIH MOXKET aBTOMa-
TIYECKU 0TOOpasKaTh MePapXUUECKUe CTPYKTYPHL
ITepsblii mar, 06U A1 BCeX TPeX peasaluil, — HallTh «y3Kuil» uHTepdeiic
st Adaptee, TO €CTh HAUMEHbIIee MOJMHOKECTBO OIepaInii, TT03BOJISIONIEe
BBITIOTHUTH J[ANTAINI0. «Y3KniT» WHTepdelic, COCTOSIINN BCETO U3 TIaphl UTe-
paruii, jerde aJaniTUPOBaTh, YeM MHTepdeiic 13 HeCKOJIbKUX JIECSTKOB Ollepa-
uuii. Iy TreeDisplay agantauuy HOAJEKUT Jo0as nepapxudeckast CTpyK-
Typa. MuHUMaIbHbIi nHTEpdeiic Mor Obl BKJIIOYATh BCErO ABE OIEPAIN: OfHA
omnpesnesgeT rpaduueckoe TPe/CTaBIeHNe y3Ja B UePapXudecKoll CTPYKTYPeE,
JIpyrast — IOCTYI K IOTOMKaM y3Ja.

«¥Y3xuit» unTepdelic TPUBOANT K TPEM MOIXOAM K PeaTU3aIIN:

— ucnomvosanue abcmpaxmmuolx onepauuil. Onpeneanm B Kiacce TreeDisplay
abCTpaKTHBIE OTIEPAINH, KOTOPBIE COOTBETCTBYIOT «Y3KOMY» MHTEp(Eiicy Kiac-
ca Adaptee. [ToAKIACCHI TOJIKHBI PEATH30BBIBATH 9TH AOCTPAKTHBIE OTIEPAIIY
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U aJlalnTUPOBATh MEPAPXUYCCKU CTPYKTYPUPOBaHHBINH o6bekt. Hampuwmep,
nogkiacc DirectoryTreeDisplay MpU WX peanusanuy OyAeT OCyIecTB-
JIATB TOCTYII K CTPYKTYpe KaTaJaoroB (hailloBOi CUCTEMBL.
DirectoryTreeDisplay clenuaiusupyer y3kuil uarepdeiic takum obpa-
30M, 4TOGBI OH MOT OTOOPAKATH CTPYKTYPY KATAIOTOB, COCTABIECHHYIO 13 00bEK-
TOB FileSystemEntity;

TreeDisplay (Client, Target)

GetChildren(Node)
CreateGraphicNode(Node) GetChildren(n)

Display() Jnsa kaxporo notomka {

BuildTree(Node n) o-—-=-+q-- AddGraphicNode(CreateGraphicNode(child))
BuildTree(child)

1

}

DirectoryTreeDisplay (Adapter)

GetChildren(Node) ) .
CreateGraphicNode(Node) —>.| FileSystemEntity (Adaptee)

— ucnoavsosamue 00vexmos-ynoanomouennviy. [pu Takom noaxoze TreeDisplay

nepeajpecyer 3ampochl Ha JIOCTYI K UEPAPXUUYECKOH CTPYKTYpe OOBEKTY-
VIOJHOMOYEHHOMY. TreeDisplay MOXKET peain30BbIBATh PA3JINYHbBIC CTPaA-
TETUU AJAINTAIUH, TIOCTABISAS PA3HBIX YIIOJTHOMOYEHHBIX.
Hanpumep, rpearosoxmM, 4To cynecTByer kjiacc DirectoryBrowser, Ko-
TOPBIN UCTIONB3yeT TreeDisplay. DirectoryBrowser MOKET OBITD yIIOJI-
HOMOYEHHBIM /I afianTaiun TreeDisplay K MepapXuyeckoi CTPYKType
KaTajioros. B auHaMu4ecky THIM3MPOBAHHBIX s3bikaX Bpoie Smalltalk win
Objective C Takoii mogxon Tpebyer untepdeiica st perucTparun yroaHo-
MOYeHHOTO B ajantepe. Torna TreeDisplay MPOCTO IiepeaipecyeT 3arpochl
yrosHomouernomy. B cucreme NEXTSTEP [Add94] stoT moaxo/ akTHBHO
WCTIOJIb3YETCA JIJIT YMEHBIEHUS YNCTA TIOIKIACCOB.

TreeAccessorDelegate (Target)

delegate GetChildren(TreeDisplay, Node)
TreeDisplay (Client) | CreateGraphicNode( TreeDisplay, Node)

SetDelegate(Delegate)
Display()
BuildTree(Node n) o

A

DirectoryBrowser (Adapter)

|
! GetChildren(TreeDisplay, Node)
'( CreateGraphicNode(TreeDisplay, Node)

delegate->GetChildren(this, n) CreateFile()
[ns kaxporo notomka { DeleteFile()
AddGraphicNode(

delete->CreateGraphicNode(this, child)
)
BuildTree(child)
} FileSystemEntity (Adaptee)
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B craTuueckn THIM3NPOBAHHBIX si3bIKax Bpojie C++ TpebyeTcs SBHO ompe/ie-
JaaTh uHTepdeiic g ynoanomodeHHoro. CrenuduiupoBaTh TaKOl WHTEp-
(deiic MOXKHO, IOMECTUB «y3KUil» mHTepdeiic, KOTOPhIi HEOOXOAUM KIaccy
TreeDisplay, B abcTpakTHbI Kiacc TreeAccessorDelegate. Ilocie
9TOTO JIOMYCTUMO J06ABUTEH 3TOT MHTEP(Ec K BHIGPAHHOMY YIIOJHOMOYEH-
HOMY — B JIAaHHOM cJyiyyae DirectoryBrowser — C TIOMOIIbIO HACTEOBAHMS.
Ecmny DirectoryBrowser elle HET CYIIECTBYIOIIETO POJUTETBCKOTO KIIac-
€a, TO BOCIIOJIb3YEMCST OINHOYHBIM HACTIEJIOBAHUEM, €CJIU €CTh — MHOKECTBEH-
HbIM. TTo06HOE cMeluBaHue KJIaccoB Mpoiie, 4eM 106aBIeHne HOBOTO MOjI-
KJIacca U Pean3alust ero orepannii o oTAeIbHOCTH;

— napamempusosanivie adanmepwvl. O6prano B Smalltalk nisa nogmepskku cmeH-
HBIX a/[ANITEPOB TTAPAMETPU3YIOT AATITEP OJHUM UM HECKOJBKUME GIOKAMH.
Koncrpykiust 6J0Ka TTOAIEP/KIBACT aIalTAIII0 O€3 TTOPOKICHUS MOKIACCOB.
BJIoK MOKET alalTHPOBATh 3aMPoC, a aalTep MOJKET XPAHUTh OJOK JITIsT Kask-
JIOTO OTZIEIBHOTO 3arpoca. B HateM mpumepe aTo o3HavaeT, uto TreeDisplay
XPaHUT OftnH GJIOK IS TIpeodpa3oBaHus yaia B GraphicNode, a Ipyroi — st
JIOCTYTIA K TIOTOMKaM Y3JIa.

Hamnpumep, uTobsI co3nath kiacc TreeDisplay st oTOGpaKeHUsT vepap-
XUU KaTaJOTOB, MbI TTHIIIEM:

directoryDisplay :=
(TreeDisplay on: treeRoot)
getChildrenBlock:

[:node | node getSubdirectories]
createGraphicNodeBlock:
[:node | node createGraphicNode].

Ecau BbI BeTpanBaere nutepdeiic afantaiuy B KJIacc, To 3TOT crocob gaer
YIAOOHYIO aJIbTEPHATUBY MOIKIACCAM.

MNMpumep koga
[TpuBeseM KpaTkuii 0030p peanusaluy afalnTepoB Kjiacca U 0ObeKTa s pH-

Mepa, 06cy>K1[aBmeroc;1 B pazzienie «MoTtuBaiusy, Ipu TOM HaYHEM C KJIacCcoB Shape
u TextView:

class Shape {
public:

Shape () ;

virtual void BoundingBox (

Point& bottomLeft, Pointé& topRight

) const;

virtual Manipulator* CreateManipulator () const;
}i

class TextView {
public:
TextView () ;
void GetOrigin(Coord& x, Coord& y) const;
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void GetExtent (Coords& width, Coordé& height) const;
virtual bool IsEmpty() const;
I

B xmacce Shape npenosaraetcs, 4To OrPaHUYUBAIONIIT (GUTYPY MPSAMOYTOJIBHUK
OTIpeieNIsIeTCsT IBYMsI TPOTHUBOTIOJNOKHBIMI yTiamMu. HampoTtus, B k1acce TextView
OH XapaKTepHu3yeTcs HauaJbHON TOYKOH, BEICOTOHN M mupuHOH. B kiracce Shape ompe-
JieJieHa Takoke ornepanust CreateManipulator s co3fanus 00beKTa-MaHUILYISTOPaA
Kkiacca Manipulator, KOTOPBIH 3HAET, KAK AHUMUPOBATD (DUTYPY B OTBET HA JACHCTBUS
mosh3oBaTesnst.! B TextView akBuBameHTHOH oneparun HeT. Kimace TextShape sBis-
eTcs a/IlaliTePOM MEXKIY JABYMS STUMU WHTepdehicamm.

s aparrranun wHTEpdelica afanTep Kiacca UCTIOIb3yeT MHOKECTBEHHOE HacJie-
nosanue. [IpuHIIATT ajantepa Kiaacca COCTOUT B HACJAe0BaHUN WHTepdetica Mo 0{HON
BETBU ¥ peanusaiuu — 110 apyroit. B C++ unrepdeiic 06bIUHO HACIELYETCS OTKPBITO,
a peasnsalns — 3aKkpbITo. Mbl OyzieM MPHUIEPKUBATHCS 9TOTO COTJIALIEHMS IPU OIIpe-
pejsieHun ajanrepa 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;

}i
Omneparust BoundingBox npeoGpasyet unrepdeiic TextView kK uaTepdeiicy Shape:

void TextShape::BoundingBox (

Point& bottomLeft, Point& topRight
) const {

Coord bottom, left, width, height;

GetOrigin (bottom, left);
GetExtent (width, height);

bottomLeft = Point (bottom, left);
topRight = Point (bottom + height, left + width);

}

Ha nmpumepe omneparnu IsEmpty JeMOHCTpUpYeTCs TpsiMasi Tepeajipecarus 3a-
IPOCOB, 001X /1T 0OOOUX KJIACCOB:

bool TextShape::IsEmpty () const {
return TextView::IsEmpty();

! CreateManipulator - ato0 npumep GabpryHOro metona.
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Hakowner, mbl onpeziesinm otepanuio CreateManipulator (OTCYTCTBYIOIILYIO
B kJacce TextView) c¢ Hyisd. [Ipennonoxnm, kiacc TextManipulator, KOTOPBIA
HOZZIEP;KUBAET MAHUTTYJIAINY ¢ TextShape, yiKe peayn30BaH:

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator (this);

}

AnanTep 00BEKTOB IPUMEHSIET KOMIIO3UIMIO OOBEKTOB A1 0ObEeINHEHNS KIaCCOB
¢ pasabiMu uHTepdeiicamu. [Ipu Takom moxxone aganrep TextShape COTEPKUT yKa-
3aresib HA TextView:

class TextShape : public Shape {
public:
TextShape (TextView*) ;

virtual void BoundingBox (
Point& bottomLeft, Pointé& topRight
) const;
virtual bool IsEmpty() const;
virtual Manipulator* CreateManipulator () const;
private:
TextView* text;

}i

OObekT TextShape [I0JUKEH WHUIMATU3UPOBATh yKa3aTelb Ha HK3EMILISIP
TextView. Jlemaercsa ato B KOHCTPYKTOpE. KpoMme TOro, OH JI0JIKEH BBI3BIBATH Olepa-
in 06bekTa TextView BCSIKHUIl pa3, Kak BBI3BIBAIOTCS €r0 COOCTBEHHbIE OTEPAIUH.
B 5TOM npuMepe MbI TIPEANONOKNIM, YTO KIUEHT co3/aeT 00beKT TextView u nepeaa-
€T ero KOHCTPYKTOPY KJyacca TextShape:

TextShape: :TextShape (TextView* t) ({
_text = t;

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();
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Peanusaiusa CreateManipulator He 3aBUCHT OT BEPCUM ajalTepa KJacca, 1o-
CKOJIDKY PeaM30BaHa C HyJsl W He MCIOJb3yeT MOBTOPHO HUKAKOH (PYHKIIMOHATBHO-
cTh TextView:

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator (this);

}

CpaBHUM 2TOT KO/ C KOJIOM ajantepa Kiacca. /[y Hamucanus ajganrtepa o6beKTa
HY’KHO MOTPATUTH 4yTh OOJIbIE YCUJIHIL, HO 3aTO OH OKa3biBaeTcst bosiee TnOKuM. Ha-
IpUMeD, BapuaHT ajantepa o0bekTa TextShape GyeT MpeKkpacHo paboTarh U ¢ MOJ-
K1accaMu TextView: KIMEHT IPOCTO MepeacT 9K3eMILISIP MoJKIacca TextView KOH-
CTpyKTOpY TextShape.

U3BecTHbIE NpUMeHeHus

[Tpumep, puBeeHHDBIN B pasziesie «MOTUBAIUS», 3AUMCTBOBAH U3 IpahudecKoro
npunoxenus ET++Draw, ochoBannoro Ha kapkace ET++ [WGMS8]. ET++Draw no-
BTOPHO MCITOJIb3YeT Kaacebl ET++ g peakTupoBanus TeKcTa, IPUMeHs [ ajiall-
Taiuu KJjiacc TextShape.

B 6ubmnoreke InterViews 2.6 onpenenen abcTpakTHBIA K1ace Interactor As
TaKMX 2JIEMEHTOB TI0JIb30BATEIbCKOTO MHTEPdelica, KaK MOJOCH TIPOKPYTKH, KHOTIKN
u MeHto [VL88]. Ectb Takske abCcTpakTHBIN Kjaacc Graphic It CTPYKTYPUPOBAHHBIX
rpacudeckx 0OBEKTOB: TPSIMBIX, OKPY;KHOCTEH, MHOTOYTOJBHUKOB U CILTAHHOB.
N Interactor, u Graphic nmelor rpaduyeckoe mpeacTaBicHie, HO y HUX pa3Hble
unrepdeiicol 1 peanusaiyu (0OIUX POAUTENBCKUX KJIACCOB HET), U 3HAYUT, OHU He-
COBMECTHUMBI: HEJIb35 HETIOCPEJACTBEHHO BJIOKUTH CTPYKTYPUPOBAHHBIN TpachudecKuii
00BEKT, CKAaKEM, B IHAJIOTOBOE OKHO.

Bwmecro aroro InterViews 2.6 onpesensier aganrep o0bekToB GraphicBlock — 1moj-
KJacc Interactor, KOTOPBIM COMEPKUT IK3EMILIAP Graphic. GraphicBlock amar-
Tupyer uHTepdeiic Kaacca Graphic k unrepdeiicy Interactor, mo3BoJsger oTobpa-
JKaTh, IPOKPYYUBATD U U3MEHSITh MaciTab 9K3eMIUsipa Graphic BHYTPH CTPYKTYPbI
Knacca Interactor.

CMeHHbIe azanTepbl MUPOKO npuMeHsiiores B cucreme ObjectWorks\Smalltalk
[Par90]. B cranmapraom Smalltalk onpenener kmace ValueModel [jist BUIOB, KOTOPbIE
0TOOpaKAIOT eAMHCTBEHHOEe 3HaueHue. ValueModel onpenensier unrepdeiic value,
value: JUIst IOCTYTIA K 3HAYEHIIO. ITO aGCTPAKTHBIE METOBI. ABTOPBI TIPUIIOKEHIE 00-
PAIAIOTCsT K 3HAYEHUIO 110 UMEHH, HoJIee COOTBETCTBYIOIIEMY MTPEIMETHOI 00JiacTu, Ha-
npumep width 1 width:, HO OHU He 0OsI3aHbBI IOPOKAATH OT ValueModel MOAKIACCH!
JUIL alaliTalliy TaKUX 3aBUCAIINUX OT IIPUJIOKEHUS UMEH K I/IHTepq)eﬁcy ValueModel.

Bwmecro atoro ObjectWorks\Smalltalk Briouaer nogkmace ValueModel, Hasbl-
Batonuiica PluggableAdaptor. O6BEKT 3TOrO Kaacca QAN TUPYET ApyTrue O0OBEKTBI
K uHTepdeiicy ValueModel (value, value:). Ero MoxkHO napamerpusoBarb 6J10-
KaMW¥ /1715 TIOJTy9eHUs M YCTAaHOBKU HYKHOTO 3HaYeHus. BHyTpu PluggableAdaptor
aTH GJIOKHM UCTIONIB3YIOTCS Ui peanusanun nutepdeiica value, value:. ITOT Kiaace
MO3BOJISAET TAKKe TIepe/laBaTh MMEHA CeJIeKTOPOB (Hanpumep, width, width:) He-
MOCPEICTBEHHO, 00ECTIeYrBast TEM CaMBbIM HEKOTOPOE CUHTAKCHUECKoe YioOcTBo. JlaH-
HbIE CEJIEKTOPBI IPeoOPasyioTcst B COOTBETCTBYIONINE OI0KU aBTOMATHYECKH.
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ValueModel

value:
value

Object adaptee PluggableAdaptor

value:
value O —— - —— - —IAgetBIockvaIue:adapteegl

getBlock
setBlock

Emte opnu nipumep uz ObjectWorks\Smalltalk — ato kmacec TableAdaptor. On
MOJKET a/[alTHPOBATh MOCJAE0BATENLHOCTh OOBEKTOB K TaGJIMYHOMY TIPEICTABICHUIO.
B rtabsune orobpaxkaercsa 10 ogHOMY 0OBEKTY B cTpoke. KieHT mapamerpusyer
TableAdaptor MHOKECTBOM COOOIIEHUH, KOTOPBIE UCTIONB3YIOTCS TabIuIIeit ISt TO-
JIydeHust OT 00bEKTa 3HAYEHUST B KOJIOHKAX.

B nexoropsix kinaccax 6ubmmorexu NeXT AppKit [Add94] ucnonssyiorcs o6bex-
TBI-YIIOJHOMOUEHHbIE [T peayusaiiy nurepdeiica aganrainuu. B kadectBe mpumepa
MOSKHO MPUBECTH KJlacc NXBrowser, KOTOPBIi criocobeH oTobpakaTh HepapxudecKue
CIIUCKU JIAHHBIX. NXBrowser MoJb3yeTcst 0GbhEeKTOM-YIIOMHOMOUYEHHBIM TSI IOCTYIIA
U aIanTaluu JaHHBIX.

[Ipugymannas CxorroMm Meitepom (Scott Meyer) koHCTpyKIMs «Opak 1o pacue-
Ty» (Marriage of Convenience) [Mey88] ato pasHoBuaHOCTb ajanrepa Kiacca. Meiiep
OITMCBHIBAET, KaK Kjacc FixedStack agantupyer peaqusaluio Kjaacca Array K HHTEp-
deiicy kiacca Stack. Pe3ybraToM siBIIsIeTCS CTEK, cofiepsKalinii (GUKCMPOBaHHOE YUC-
JIO 2JIEMEHTOB.

PopcrBeHHble naTtrepHbl

Crpykrypa narrepHa MOCT aHaJOrMYHa CTPYKType afantepa, Ho y MOCTa MHOe
nasHauenne. OH ornesster uaTepdeiic OT peaansaiim, 4To6bl TO U APYroe MOKHO OBLIO
U3MEHTh He3aBrcUMO. AANTep ke IPU3BaH M3MEHUTh UHTEPQEIC cyuecmsyowezo
00beKTa.

[Tartepn AekopaTop pacmupser GYHKINOHAIBHOCT 0O0bEKTA, N3MEHISA €ro UH-
tepdeiic. Takum o6paszom, AekopaTop Gosiee Ipo3padeH [Js IPUIOKEHUs, YyeM afarn-
Tep. Kak ciencrsue, AeKopaTop MoepKuBaeT PeKypPCUBHYIO KOMITO3UIUIO, YTO JIJIsST
«YHCTHIX» AO0ANTEPOB HEBO3MOKHO.

3aMecTuTeNb OIpeessieT IPEACTABUTE I UK CYyPpPoraT Apyroro oObeKkTa, HO He
U3MeHSIET ero uHTepdelic.

MatTepH Bridge

HasBaHue n KﬂaCCM(pMKaLlMﬂ natrtepHa
MocCT — narrepH, CTPYKTYPUPYIONNI 0ObEKTHI.
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Ha3Ha4yeHue

Otrzesmth abCTPaKLIMIO OT ee peaju3alui TakK, YTOObI TO ¥ APYroe MOKHO ObLIO
U3MEHATH HE3aBUCHUMO.

U3BecTeH Takxxe nog nMmeHem
Handle/Body (ommcarenn/Teno).

Mortuauuns

Ecom m71st HEKOTOPO# abCTPaKINK BO3SMOKHO HECKOJIBKO PEATH3AIIH, TO 0OBITHO
NPUMEHSIIOT HacjeoBaHre. AGCTPaKTHBIN KJace orpejesisteT HHTepdeiic abcTpakimy,
a €ro KOHKPETHbIE TIOJIKJIACChl TI0-PasHoMY peann3yioT ero. Ho takoil mojxon ne Bce-
ria obsamaer qoctatouHoit rubKocThio. HacmemoBanme 5KecTKO TTPUBSI3bIBAET Peanrn3a-
10 K aOCTPAKIIM, YTO 3aTPY/HSIET HE3ABUCUMY0 MOIU(DUKAIINIO, PACIIUPEHNE U 0~
BTOPHOE UCIIOJIb30BaHUE A0CTPAKIN U €€ Peas3aIiiL.

PaccMOTpUM peasinsaliuio mepeHoCUMON abCTPaKIK OKHA B OMOJIHOTEKE ISt pas-
paboTKK 1MOJIb30BaTENbCKUX HHTEP(eiicoB. HammcanHbie ¢ ee TIOMOIIBIO TIPUIOKEHIST
HOJKHBL paboTaTh B pasHbIX cpesax, Harpumep noa X Window System u Presentation
Manager (PM) ot komnanuu IBM. C noMoIIbio HacJeI0BaHUsT MbI MOTJIM ObI OTIpeie-
JIUTH aOCTPAKTHBIN KJTace Window U ero nozkaacchl XWindow u PMWindow, peaiusy-
fonme untepdeiic okHa a1 pasubix nmargopm. Ho y Takoro peienust ectb Ba Heo-
CTaTKa:

0 HeyZ06HO PacIPoOCTPaHATh abCTPakInio Window Ha APYTHE BUIbI OKOH UJIU HO-
Bbie ratdopmel. [Ipeacrasbre cebe mopkaace ITconWindow, KOTOPBIN crienua-
JM3UPYET abCTPAKIMIO OKHA IS TIMKTOTpaMM. YTOOBI TTOIEPKATh MTHKTOTPAM-
MbI Ha 06enx TarhopMax, HaM TMPUAETCS PEain30BaTh 06 HOBBIX MOJKJIACCA
XIconWindow n PMIconWindow. Bosee Toro, 1o Ba mogakaacca HeoHX0MMO
OTIPEICIIATD [T Kajc0020 BUIA OKOH. A JUIS TOMECPKKU TPEThel maaThopMbl
IpUIETCA OIIPeesIaTh [IJIsl BCeX BUIOB OKOH HOBBIN IOJIKJIAacC Window;

| Window | | Window |
A =

IXWindowl | PMWindowl | XWindow | | PMWindowl | IconWindow |

| XlconWindow | IPMIconWindowl

Q KJIMEHTCKUH Koz cTaHoBuTCA I1aTdopMeHHo-3aBucuMbIM. [Ipu cospanum okna
KJIMEHT MHCTAHIIUPYET KOHKPETHBIN KJacc, UMEIOMIMH BIIOJHE ONpe/eIeHHYIO
peamuzario. Hanpumep, cosnaBast 00beKT XWindow, MbI IPUBsI3bIBAEM abCTPaK-
IIMIO OKHA K ee peayusaru Juist cucteMbl X Window u, ciieZioBaTeIbHO, TeaeM
KOJI KJIUEHTA OPUEHTUPOBAHHBIM UMEHHO Ha 3Ty OKOHHYIO cucteMy. Takum 06-
pPasoM YCJIOKHSAETCS MepPeHoC KIMEHTa Ha Ipyrue 11aThOopMBlL.
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KumenTsl 10JKHBI UIMETh BO3MOYKHOCTD CO3/IaBaTh OKHO, He ITPUBSA3BIBASICH K KOH-
KpeTHOH peasndanuu. TobKO caMa peajnsalius OKHa J0JKHA 3aBUCETD OT I1J1aT-
hopmbl, Ha KOTOPOiT paboTaeT mpumoxeHue. [[0aTOMY B KJIMEHTCKOM KOJIE HE
MOJKET OBITh HUKAKUX YIOMUHAHUI O TuIathopMax.

C moMOIIbIO TTaTTepHA MOCT 9TH POGJIEMBI pernatoTcest. AGCTpaKIust OKHA U ee pea-
JI3AIHST TIOMEIAIOTCs B Pasjle/IbHble HepapXui KaaccoB. TakuM 00pasoM, CyIIECTBYET
onHa nepapxus 1 nHTepdelicoB okoH (Window, IconWindow, TransientWindow)
u ipyras (¢ KopHeM WindowImp) — /s IIaTGOPMEHHO-3aBUCUMBIX peann3ariii. Taxk,
nozkaace XWindowImp mpeocrasisier peaiusanuio B cucreme X Window System.

MocTt
Window >R »| Windowimp
DrawText() DevDrawText()
DrawRect() ©- - ~-|-1 DevDrawLine()
1
1
:
1
! imp->DevDrawLine()
:_ | imp->DevDrawLine()
imp->DevDrawLine()
imp->DevDrawLine()
IconWindow TransientWindow XWindowlmp PMWindowlmp
DrawBorder() ¢ DrawCloseBox() ¢ DevDrawText() 01 - -+ | DevDrawLine()
T T DevDrawlLine() @ : DevDrawText()
! ! 0 1
& 1 " 1
DrawRect() \‘ I : EI ; EI
DrawText() DrawRect() XDrawLine() XDrawString()

Bce onepaiiuu mojikaccoB Window pea30BaHbl B TEDMUHAX aOCTPAKTHBIX OIle-
panuii u3 unrepdeiica WindowImp. ITO OTHAeAsI€T AOCTPAKIIUIO OKHA OT PA3JIMIHBIX
ee mIaTopMeHHO-3aBUCUMBIX peasu3ariuii. OTHOIEHNEe MEXIY KiaaccaMu Window
1 WindowImp Mbl GyIeM Ha3bIBATh MOCIMOM, TOCKOJIBKY MesKy abcTpakimeil u peajm-
3a1Meii CTPOMTCS MOCT, U OHU MOTYT U3MEHATHCS HE3aBUCHMO.

lNpumeHUMOCTD
Wcnomp3yliTe maTTepH MOCT, KOTZIa:

0 xoTuTe U36eKaTh MOCTOAHHON MPUBSA3KM abCTpakiuy K peanusaiyu. Tak, Ha-
npuMep, GbIBAET, KOT/a peaiu3aluio HeoOX0AMMO BEIGUPATh BO BPEMsI BBITIOJIHE-
HUS IPOTPaMMBbl;

0 u abCTPaKIUK, U Peaau3aluy JOJKHBI PACIIUPIATHCS HOBBIMU TIOAKIACCAM.
B takowm ciydae matTepH MOCT 103BOJisIeT KOMOMHUPOBATH pa3Hbie abCTpaK-
MU U peayn3aliii U U3MEHITh UX He3aBUCUMO;

O uU3MEHEHWs B Peayin3aiuy aOCTPAKIUK He JIOJUKHBI CKa3bIBATHCSI HA KJIHEHTAX,
TO €CTb KJNEHTCKUI KOJi He JI0JKeH IepPeKOMITUINPOBaThCS;
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Q (moawko st C++!) BbI XOTUTE TIOJTHOCTHIO CKPBITH OT KJIMEHTOB Pean3aruio ad-
crpakiuu. B C++ npejcraBienne Kiacca BUANMO Yepe3 ero nHTepdelic;

0 YHCJIO0 KJIACCOB HAUYMHAET OBICTPO PACTH, KAK MBI BUJICIH HA TIEPBOIl AuarpaMme
u3 paszena « Morusarysy. ITO MPU3HAK TOTO, UTO MEPAPXUIO CJAELYET PABIETUTH
Ha aBe yacti. [y Takux nepapxuii kiaaccos Pam6o (Rumbaugh) ucnonssyer

TEPMUH «BJIOKeHHBbIe 0000menns» [RBP+91];

O BbI XOTHUTE PA3JEIUTH OJIHY PEATU3AIIIO MEK/TY HECKOTbKUMEU 00beKTamMu (ObITh
MOJKET, IPUMEHSIST TTOJICYET CCHLIOK), ¥ ATOT (DAKT HEOOXOINMO CKPBITh OT KIIMEHTA.
ITpocroit mpumep — 910 paspaboranubii Ixeitmcom Kormmenom kinace String
[Cop92], B KOTOPOM pasHbie 00bEKThI MOI'YT PA3/EIATh OAHO U TO K€ IIPeACTaB-

JieHne cTpokn (StringRep).

CTpyKTypa

imp

Abstraction <> » Implementor

Operation() © Operationimp()
|
L

_I imp->Operati0nImp()i§| )\
I

|

| RefinedAbstraction | ConcretelmplementorA

ConcretelmplementorB

Operationimp()

Operationimp()

YyactHukn

0 Abstraction (Window) — abCcTpakums:
— ompezenser unrepdeiic abeTpakuuy;
— XPaHUT CChLIKY Ha 00BEKT Tua Implementor;

0 RefinedAbstraction (IconWindow) — yTO4HEHHas abCcTpakuums:
— paciupsier unTepdeiic, onpenenreHHb abcTpakuueii Abstraction;

0 Implementor (WindowImp) — peanns3artop:

— OlIpeaeJsisaeT I/IHTep(beflC JUIS KJIaCCOB peajin3alinm. OH He 06g3aH TOYHO COOT-

BeTCTBOBATh MHTEpdeiicy kinacca Abstraction.

Ha camowm jnesne oba uH-

Tepdeiica MoryT ObITh coBeplIeHHO pasinunbl. OO0bIuHO MHTEpdEiic Kiacca
Implementor TPEeAOCTaBJsIET TOJIBKO IIPUMUTUBHBIE OIEPAINH, & KJacC
Abstraction onpegesnser onepaiuu 6oJee BHICOKOTO YPOBHsI, HasupyIoniye-

CsI Ha 9TUX IPUMUTUBAX;

0 ConcreteImplementor (XWindowImp, PMWindowImp) — KOHKPETHbIV pea-

nn3aTtop:

— COJIEP’KUT KOHKPETHYIO peanusalinio nnrepdeiica kinacca Implementor.



m--.. CTpYyKTypHble naTTepHbl

OTHoOLWeHus

O6bexT Abstraction nepenanpasiser cBoeMy 00bekTy ITmplementor 3ampo-
CBbI KJIMEHTA.

Pe3ynbTarsi
PesysbTarsl npuMeHeHust TaTTepHa MOCT TaKOBbI:

Q omderenue peanusayuu om unmepgeiica. Peamusaius GoJibie He UMEET TTOCTO-
STHHOM IPUBA3KK K MHTepdeiicy. Peanusaiuio abcTpakuy MOKHO KOH(MUTYPHU-
poBath BO BpeMst BbimosiHeHust. OGBEKT MOKET Jake [TUHAMUYECKU M3MEHSITh
CBOIO PEATM3AIHIO.

Paznenenne kiaccoB Abstraction u Implementor ycTpaHseT TakKe 3aBU-
CHMOCTH OT PeasIN3alliy, YCTAHABIMBACMBIC Ha dTare KOMIUAATUH. U106 13-
MEHWTh KJIACC PEaTM3aI[iK, BOBCE He 00s3aTEBHO TEPEKOMITUINPOBATD KIACC
Abstraction ¥ ero KIMEHTOB. ITO CBOHCTBO 0COOEHHO BaKHO, €M HEOOXO-
IUMO 06ECTICYHTh IBOUYHYIO COBMECTUMOCTD MESK/Y Pa3HBIMU BepCUAMU OHO-
JINOTEKH KJIACCOB.

Kpome Toro, Takoe paszenete oberdaer pasdbreHne CHCTEMbI Ha CJION U TEM Ca-
MbIM TI03BOJISIET YJIYUIIUTD €€ CTPYKTYPY. BbICOKOYpOBHEBBIE YaCTH CUCTEMBI JIOJIK-
HBI 3HATH TOJIBKO O KJlaccaX Abstraction u Implementor;

Q nosviwenue cmenenu pacuupsemocmy. MoxHO pacHIUpATb HE3aBUCUMO uepap-
XWU KJIACCOB Abstraction u Implementor;

Q cokpwimue demanei pearudavuu om xiuenmog. KiIMeHToB MOKHO M30JUPOBAThH
OT TaKUX JleTalell pean3alini, Kak pasziesienne 0ObeKToB Kiacca Tmplementor
1 COILYTCTBYIOIIIETO MeXaHU3Ma IOJICYeTa CCBIJIOK.

Peanusauus

Ecym BbI IpeamnoJiaraeTe NIpUMeHUTb IaTTepH MOCT, TO HOHYMafITe O TaKUX BOIIPO-
CaxX peajun3alinm:

Q moavko 0dun kaacc Implementor. B cutyaliusix, Korja ectb TOJBKO OIHA PeaIi3a-
I¥s], CO3/IaBaTh aOCTPAKTHBIN KTacc Implementor HeoOsI3aTeIbHO. ITO BBIPOIK-
JIEHHBIN ciydail maTTepHa MOCT — MeXay KJjaccamMu Abstraction m Imp-
lementor CyIIecTByeT B3aUMHO-OIHO3HAYHOE COOTBETCTBUE. TeMm He MeHee
pas/ieJieHne BCe JKe TOJIE3HO, eCITU HYKHO, YTOOBI H3MEHEHNE PeaTU3aIlii KIacca
He OTPaskaJioCh Ha CYIIECTBYIOIINX KJIMEHTaX (JIOJZKHO OBITh JIOCTATOYHO 3aHOBO
CKOMIIOHOBATH ITPOTPAMMY, HE MEPEKOMITUINPYST KIUEHTCKUN KOJT).

Ilnst onucanust takoro paszpesnenus: Kaposan (Carolan) [Car89] ymorpebisier
coueTanue «denmmpckuii kKot>. B C++ unrepdeiic kimacca Implementor MOX-
HO OIPEIETUTh B 3aKPHITOM 3ar0JI0BOYHOM (haiijie, KOTOPBI He TIEPENAETCST K-
eHTaM. DTO MO3BOJISIET MOJHOCTHIO CKPBITh PEATHIAIIIO KJIACCa OT KJINEHTOB;

Q cozdanue npasuiviozo obsexma Implementor. Kak, koraa u rie IpUHUMAETCsI pe-
IIIeHNe O TOM, KaKOi M3 HECKOJIbKUX KJAcCOB Implementor MHCTaHIIMPOBATDH?
Ecau y xmacca Abstraction ecTh nHGOpMaIMs O KOHKPETHBIX KJIACCAX
Concrete Implementor, TO OH MOJKET MHCTAaHIIUPOBATH O/INH N3 HNUX B CBOEM KOH-
CTPYKTOPE; KAKOI MMEHHO — 3aBUCUT OT TI€PEIaHHbIX KOHCTPYKTOPY MTAPAMETPOB.
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Tax, ecsin Kacc KOJIEKIIUN TOAEPKUBAET HECKOJIBKO PeATU3allnii, TO pelie-
HUe MOKHO MPUHSTH B 3aBUCUMOCTH OT pazMmepa KoJuteKiuu. J[jist HeGOobIx
KOJIEKITUI TPUMEHSIETCST Peain3aliist B BUJE CBSI3aHHOTO CIUCKA, JJIsT GOJIb-
IIUX — B BUJIE XIIMUPOBAHHBIX TalbJIHIL.

Jlpyroii mogxox — 3apatee BHIOPATH PEATHBAIIIO [TO0 YMOJTYAHHIO, a TTO35KE M3Me-
HSTH €€ B COOTBETCTBUU C TeM, KaK OHA MCTOJb3yeTcst. Hampumep, ecin 4uciio
9JIEMEHTOB B KOJUIEKIIUU CTAHOBUTCS HOJIBITIE HEKOTOPOH YCJIOBHON BEJIMYUHBI, TO
MBI TIEPEKJTIOYAEMCST ¢ OJHOM peajimsaliiyl Ha JAPyrytoo, Oosee 3hdEKTUBHYTO.
MOJKHO TaK:Ke JeIernpoBaTh pelieHue Apyromy oobekTy. B mpumepe ¢ nepapxusi-
MI Window/WindowImp ymecTHO ObL10 Obl BBECTH (DaGpUyHbIil 0OBEKT (CM. Mar-
tepi abcTpakTHas Gabpurka), emHCTBEHHAs 3a/[a9a KOTOPOTO — NWHKATICYJIHPO-
Bath muargopmennyio crienuduky. Pabpuka obmamnaer nHbopMarueii, 06beKThI
WindowImp KakKOro BUja HaZO CO3/1aBaTh JIJIsd JIAaHHOU HJIaT(boprI, a 00BeKT
Window mpocTo oOpariaeTcst K Hell ¢ 3alpOcoM O MPEIOCTABIEHUN KAKOTO-HU-
Gynb 06bekTa WindowImp, TP ATOM TTOHATHO, YTO OGBEKT TTOIYIHT TO, YTO HY K-
Ho. [IpenmyIiecTBO OMMCAHHOTO TTOAXO/A: KilacC Abstraction HaMpIMyIO He
NPUBSI3aH HU K OJIHOMY M3 KJiaccoB Implementor;

Q pasdenenue pearusamopos. J{xeitve Kormen nokasain, kak B C++ MOXKHO mprMe-
HUTH UAHOMY OMUCATEeSIb/TENO0, YTOObI HECKOJIBKUMU OOBEKTAMU MOTJIA COBMECT-
HO MCIOJIb30BAThC OffHA U Ta Xe peanmsaius [Cop92]. B tesre xpanutes cyer-
YUK CCHLITOK, KOTOPBII YBEIMIMBAETCS M YMEHBITAeTCsI B Kaacce onucatens. Kox
JUIST TIPUCBAMBaHKs 3HAUCHUH OICATENIsIM, PaseIsSioliM OHO TEJIO, B 001eM
BUJIE BBITJISIIUT TaK:

Handle& Handle::operator= (const Handle& other) {
other. body->Ref();
_body->Unref () ;

if (_body->RefCount () == 0) {
delete Dbody;

}
_body = other. body;

return *this;

}

O UCnOIL306aHUe MHONCECMBENH020 Hacaedoganus. B C++ mis obbennuenyst mH-
tepeiica ¢ ero peanusaieil MOKHO BOCIIOJIb30BATLCS MHOKECTBEHHBIM HacJle-
noBanvem [Mar91]. Hanpumep, kjacc MOKeT OTKPBITO HACJIENI0BATHh KJACCY
Abstraction M 3akpbIToO — KJaccy ConcreteImplementor. Ho Takoe perie-
HUE 3aBUCUT OT CTATUYECKOTO HACJIEOBAHUS U JKECTKO NMPUBA3bIBACT Pean3a-
1uio K ee uaTepdeiicy. [ToaTomy pearnzoBaTh HACTOSIINI MOCT € TOMOTITBIO MHO-
JKECTBEHHOTO HACJIe/I0BaHUsI HEBO3MOKHO, TI0 Kpalineil Mmepe B C++.

lMpumep kona

B caenyiomiem kone na C++ peanusosan rnpumep Window/WindowImp, KOTOPbIi
obcyxaancs B pasuene «Morusanust». Kiace Window onpesessier aGCTPakInio OKHA
JUTST KIIMEHTCKUX TTPUJIOKEHUI:
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class Window {
public:
Window (View* contents);

// 3amnpockl, obpabaTHBaeMele OKHOM
virtual void DrawContents();

virtual void Open();
virtual void Close();
virtual void Iconify();
virtual void Deiconify();

// 3ampoCH, [epeHanpaBJigeMbe pPeann3aumnmn
virtual void SetOrigin(const Pointé& at);
virtual void SetExtent (const Pointé& extent);
virtual void Raise();

virtual void Lower () ;

virtual void DrawLine (const Pointé&, const Pointé&);
virtual void DrawRect (const Pointé&, const Pointé&);
virtual void DrawPolygon (const Point[], int n);

virtual void DrawText (const char*, const Pointé&);

protected:
WindowImp* GetWindowImp () ;
View* GetView();

private:
WindowImp* imp;
View* _contents; // comepxmmoe OKHa
i
B xiacce Window XpaHuUTCs cchblika Ha WindowImp — abCTPaKTHBIH KIace, B KO-
TOpOM 00bsIBJICH HHTEPdEIC K JAHHOH OKOHHOI CHCTEME:

class WindowImp {

public:
virtual void ImpTop() = 0;
virtual void ImpBottom() = 0;
virtual void ImpSetExtent (const Pointé&) = 0;
virtual void ImpSetOrigin(const Points&) = 0;
virtual void DeviceRect (Coord, Coord, Coord, Coord) = 0;
virtual void DeviceText (const char*, Coord, Coord) = 0;
virtual void DeviceBitmap (const char*, Coord, Coord) = 0;
// MHOXEeCTBO OPYyIMxX OYHKUMI IJId PUCOBAHMS B OKHE. ..
protected:

WindowImp () ;
}i

[Moaxmacchl Window ONMPEAESIOT Pa3IndHble BUIBI OKOH, KaK TO: OKHO MPUJIOKEHNS,
MMAKTOTPaMMa, BPEMEHHOE /IMAJIOTOBOE OKHO, TIJIABAIONIAS MaJUTPa HHCTPYMEHTOB U T.JI.
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Hampumep, kmacc ApplicationWindow peasmnsyet omepaiuio DrawContents
JIUIST OTPUCOBKH COJIEP;KMMOTO 9K3eMILTIsIpa Kiaacca View, KOTOPbIH B HEM XPaHUTCS:

class ApplicationWindow : public Window {
public:
//

virtual void DrawContents () ;

I

void ApplicationWindow::DrawContents () {
GetView () ->DrawOn (this) ;
}

A B kiacce ITconWindow COAEPKUTCS UMsI PACTPOBOTO M300PaKEHUsI JIJIsI TINKTO-
rpaMMbl

class IconWindow : public Window {
public:

//

virtual void DrawContents();
private:

const char* bitmapName;
bi

n peanu3saiys ornepanuu DrawContents [y pucoBaHus 9TOTO 1/1306pa>1<eH1/151 B OKHE:

void IconWindow: :DrawContents () {
WindowImp* imp = GetWindowImp () ;
if (imp != 0) {
imp->DeviceBitmap (_bitmapName, 0.0, 0.0);

}

MoryT cymecTBOBaTh U JIPYTHe PasHOBUAHOCTH Kiacca Window. OKHY Kiacca
TransientWindow UHOT/IA HEOOXOAMMO KaK-TO COOOIIATHCS ¢ CO3MABIINM €TO OK-
HOM BO BPEMsl JIHAJIOTa, TOATOMY B OOBEKTE KJlacCa XPAHUTCS CCBIJIKA HA CO3/IaTeJIs.
OxHo kymacca PaletteWindow Beerma pacmosaraercst mosepx Apyrux. OKHO Kiacca
TIconDockWindow (KOHTEHHep MUKTOrPAaMM ) XPaHUT OKHA KJacca IconWindow u pac-
1oJiaraeT ux B psl.

Omnepanun kiacca Window omnpe/iesieHbl B TepMuHax uHrepdeiica WindowImp.
Hanpumep, DrawRect BblYMCIsIeT KOOPAMHATHI 110 JIBYM CBOUM I1apaMmeTpaMm Point
nepej TeM, Kak BbI3BaThb olepaluio WindowImp, KOTOpas pUCyeT B OKHE IIPSIMO-
YTOJIbHUK:

void Window::DrawRect (const Point& pl, const Pointé& p2) {
WindowImp* imp = GetWindowImp () ;
imp->DeviceRect (pl.X (), pl.Y(), p2.X(), p2.Y());

}

Konxkpernbie nojgkiacchl WindowImp MOMAEPKUBAIOT Pa3Hble OKOHHBIE CUCTEMBIL.
Tak, kmacc XWindowImp opreHTHpOBaH Ha cucremy X Window:
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class XWindowImp : public WindowImp {
public:
XWindowImp () ;

virtual void DeviceRect (Coord, Coord, Coord, Coord);
// mpoure onepauyy OTKPHITOTO MHTepbderca. . .
private:
// mepeMeHHEe, ONMCHBaouye crneunbnusoe mus X Window cocrosHue,
// B TOM umcie:
Display* dpy;
Drawable winid; // mmenTudmxaTop OKHa
GC _gc; // Tpaduueckyy KOHTEKCT OKHAa

}i
s Presentation Manager (PM) mbI onpeziesisiem kyacc PMWindowImp:

class PMWindowImp : public WindowImp {
public:
PMWindowImp () ;
virtual void DeviceRect (Coord, Coord, Coord, Coord);

// mpoume omnepauuy OTKPHTOTO MHTepbdelca. ..
private:
// TepeMeHHHE, ONMCHBabmMe crneuybuuroe nns PM Window cocrosHue,
// B TOM umcie:
HPS hps;
bi

ITH TOJIKIACCH PeaNu3yioT orepanui WindowImp B TepMUHAX TIPUMHUTHBOB
okoHHOI cuctembl. Harpumep, DeviceRect mis X Window peanusyercst tak:

void XWindowImp::DeviceRect (
Coord x0, Coord y0, Coord x1, Coord yl

’

round (min (x0, x1))
(y0, vy1))
( )

)

int x (
round (mi
(
(

int y
int w

n
n

’

round (abs (x0 - x1

)
int h = round(abs(y0 - y1));
XDrawRectangle (_dpy, winid, gc, x, y, w, h);

}
A g PM — Tak:

void PMWindowImp::DeviceRect (
Coord x0, Coord y0, Coord x1, Coord yl

Coord left = min(x0, x1);
Coord right = max(x0, x1);
Coord bottom = min(y0, yl);
Coord top = max(y0, yl);

PPOINTL point([4];
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point[0].x = left; point[0].y = top;

point[1l].x = right; point[l].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)

) A

// coobumTh 06 ommbKe

} else {
GpiStrokePath( hps, 1L, OL);

}

Kak okHO mosyyaeT aK3eMIISp HYKHOTO To/IKIacca WindowImp? B ganHOM npume-
pe Mbl IIPeJIIONI0KUM, UTO 3a 3TO OTBevaeT Kiaacc Window. Ero oneparust GetWindowImp
[OJIYyYaeT MOAXOAANINI 9K3eMILIAP OT abCTPakTHO (habpuKy (CM. OlMCcaHKe MaTTepHa
abcTtpakTHas dabpurka), KOTopast UHKAIICYIUPYET BCe 3aBUCUMOCTH OT OKOHHOI CUC-
TEMBL.

WindowImp* Window::GetWindowImp () {
if (_imp == 0) {
_imp = WindowSystemFactory::Instance () ->MakeWindowImp () ;

}
return imp;

}

WindowSystemFactory::Instance () Bo3Bpamiaer abcTpakTHyIo pabpuKy, Ko-
TOpast UBTOTABJIMBAET BCE CUCTEMHO-3aBUCUMbIE OOBEKTBI. /I POCTOTBI MbI C/IEIANN
a1y (habprKy OAMHOYKOW U TO3BOJIMIIN Kjaaccy Window oOpalarhes K Hell HalpsMylo.

U3BecTHbIE npuMeHeHus

[Tpumep xaacca Window nozanmctBoBad u3 ET++ [WGMS8S8]. B ET++ wuacc
WindowImp Ha3biBaeTcs WindowPort U MMeeT TaKue MOJKIACCHI, Kak XWindowPort
u SunWindowPort. O6bekT Window CO3aeT COOTBETCTBYIONIETO cebe peasnsaTopa
Implementor, 3ampaniuBas ero y abcTpakTHON (HabpuKu, KOTOpas HA3bIBAETCS
WindowSystem. Jta dabpuka npepocTapiser uarepdeiic aasa cosaanus miarhop-
MEHHO-3aBUCUMBIX 00BEKTOB: MPU(PTOB, KyPCOPOB, PACTPOBBIX M300PaKEHMIT 1 T.JI.

Juzaiin kmaccoB Window/WindowPort B ET++ 0606miaer narreps MOCT B TOM
OTHOIIIEHUH, YTO WindowPort COXpaHsSET Tak:ke 0OpaTHYIO CChUIKY Ha Window. Kiacc-
peasiuzaTop WindowPort HCIOJIb3YeT 3Ty CChUIKY /it u3BelieHust Window o coObi-
TUAX, CHeuM(bI/IquIX 111 WindowPort: HOCTyHJIeHI/H‘/’I cOOBITHT BBO/Ia, U3BMEHEHUAX
pasMepa OKHa U T.[1.

B pa6orax [xeiimca Komnumena [Cop92] u Beepua Crpaycrpyma [Str91] ymomu-
HAIOTCA KJIACCHI ONUCATENEN 1 TPUBOAATCS HEKOTOPbIe TpuMepbl. OCHOBHON aKIIEHT
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B 9THUX MpUMepax clielaH Ha BOTIPOCaxX YIPAaBICHUS MaMATHIO, HATIPUMED PasieleHun
MIPEJICTABJIEHHsSI CTPOK U TIO/IEPIKKe 0OBEKTOB MepeMeHHOro pasmepa. Hac ke B tep-
BYIO OYepelb MHTEPECYeT TMOAAEP/KKa HE3aBUCUMBIX PACIIUPEHUI aOCTPpaKIul U ee
pean3aIuu.

B 6ubsmoreke libg++ [Lea88] ompezeseHbl KIacchl, KOTOPbIE PEATM3YIOT YHUBEP-
CaJIbHbIE CTPYKTYPBI JIAHHBIX: Set (MHOXKeCTBO), LinkedSet (MHOXKECTBO KaK CBsI3aH-
HBIH CIUCOK), HashSet (MHOKECTBO Kak Xati-Tabsmia), LinkedList (CBA3aHHBIH CIiv-
COK) u HashTable (xam-tabiauia). Set — 970 aOCTPAKTHBIN KJIacc, ONpeae/sionuil
abCTPaKINI0 MHOKECTBA, a LinkedList u HashTable — KOHKPETHbIEC PeaH3aiuu
CBSI3aHHOTO CITUCKA U X3TI-Tab/uIbl. LinkedSet u HashSet — peaisartopbl abcTpak-
mu Set, MEPEKUAbIBAIOIINE MOCT MeXKIY Set M LinkedList u HashTable coort-
BeTcTBeHHO. [lepesi BaMu PUMEpP BBIPOKAEHHOTO MOCTA, TIOCKOJBbKY abCTPAKTHOTO
Kjacca Implementor 3/1eCh HET.

B 6ubamoreke NeXT AppKit [Add94]| marrepH MOCT UCHoIb3yeTcs Py peainsa-
UK ¥ 0TOOpasKeHNH TpapruecKnX n300pakeHnil. PUCYHOK MOKeT OBITh MPe/CTaBIeH
mo-pasHoMy. ONTUMATBHBIN CIT0c00 €ro 0TOOPasKEHUST Ha dKPAHe 3aBUCHUT OT CBOHCTB
JUCTLIEST W TIPEJKIIE BCETO OT YKCa 1BeToB 1 paspernenst. Eciu 661 ve AppKit, To st
KasK/[OTO TIPUJIOKEHUS Pa3pabOTUMKaM TIPUTILIOCH ObI CAMOCTOSITEIBHO BBISICHSITh, KAKOi
peasiu3aiiieil moJIb30BaThCsI B KOHKPETHBIX YCIOBUSIX.

AppKit npenocrasisger MmoctT NXImage/NXImageRep. Kinacc NXImage onpezesser
nnrepdeiic gy 06paboTKI M300pakeHuil. Peanmsaiyis ske ompe/esieHa B OT/IeIbHON nepap-
XU KJIaccoB NXImageRep, B KOTOPOH €CTh TaKWe TMOIKJIACCH, Kak NXEPSImageRep,
NXCachedImageRep u NXBitMapImageRep. B kimacce NXImage XpaHSTCST CCBLIKA
Ha ofiuH wiau 6osiee 06bekTOB NXTmageRep. Ecim numeercst 6osee oiHON peannsanum
nzobpakenus, To NXImage BHIOUPAET CaMYIO TIOAXOSAIILYIO /IS IAHHOTO uctiies. [pu
HeoOX0oMMOCTH NXImage TakKe MOKET TpeoOpa3oBaTh n300pakeHue 13 ogHoro Ghop-
Mara B pyroil. IHTepecHast 0COOEHHOCTh TOTO BapHaHTa MOCTA B TOM, uTO NXImage
MOJKET OTHOBPEMEHHO XPaHUTh HECKOJIBKO peanm3aninii NXImageRep.

PoacrBeHHble natrepHbl

[TaTTepu abcTpakTHas dabpuka MOKET cO3MaTh U CKOH(PUTYPUPOBATH MOCT.

Jliist obecriedeHrst COBMECTHO PabOTHI He CBSIBAHHBIX MEK/Y OO0 KIACCOB MPEK-
e BCETO IIpe/lHa3HaY€H IaTTEpH a,D,arITep. O6b1‘-IHO OH IIPUMEHACTCA B YK€ TOTOBBIX
cucreMax. MOCT ke y4acTByeT B IIPOEKTE C CaMOT0 Hadasia 1 IPU3BaH IOJIePKaTh BO3-
MOKHOCTD HE3aBUCUMOTO M3MeHEeHUs aOCTPaKIuii 1 UX peaan3aliyil.

MatTepH Composite

Ha3BaHune n KﬂaCCM(pMKaLlMﬂ natrepHa
KOMMOHOBLUMK — TIaTTepH, CTPYKTYPUPYIOIIUN 0OBEKTHL.

Ha3Ha4yeHue

KoMmmoHyeT 06beKThl B APEBOBUIHbBIE CTPYKTYPbI /IS IIPEACTABICHI UePapXUil
yacTh-1es0e. I103BoJIseT KrenTaM equHO00pasHo TPAKTOBATh MHANBUAYAIbHBIE U CO-
cTaBHble OOBEKTHL.
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Mortuauuns

Taxwe TPUITOKEHNUS, Kak Tpadudeckue PeakTOPbl U PEAAKTOPBI ATEKTPHUECKUX
CXeM, MO3BOJISTIOT TIOJH30BATENSIM CTPOUTH CJAOKHBIE AUArPaMMbI U3 60JIee TIPOCTHIX
KOMIIOHEHTOB. [[POEKTUPOBIIMK MOXKET CIPYNIIMPOBATH MEJIKIE KOMIIOHEHTHI 11s1 (hop-
MUpPOBaHus HoJiee KPYIHBIX, KOTOPbIE, B CBOIO 0Y€PE/lb, MOTYT CTaTh OCHOBOIL /IS CO-
3nanus ee GoJsiee KPYIHBIX. B MPOCTOil peausanuu A0y cTUMO OBbLIO ObI OIPEIETUTh
KJIACCHI TPahUIECKUX TIPUMUTHBOB, HATIPUMED TEKCTA ¥ JIMHUIL, a TaKiKe KJIACChI, BbI-
CTyMAIINe B POJIM KOHTEIHEPOB /ISt TUX TPUMHUTHBOB.

Ho y Takoro peieHus: ecth CyIeCTBEHHBIN HegocTaToK. [IporpaMma, B KOTOPOiA
ATU KJIACCHI UCTOMB3YIOTCS, IOJIKHA TT0-PAa3HOMY 00paIaThCst ¢ IPUMUTHBAMY U KOH-
TeilHepaMu, XOTsI MOJIb30BaTeJb Yallle Bcero pabotaer ¢ HUMHU exnHoobpastno. Heobxo-
JIMMOCTD PA3JINYaTh 9TU OOBEKTHI YCJAOKHAET NMPUIoKeHue. [laTreps KOMNOHOBLUMK
OTHCHIBAET, KAK MOJKHO TIPHMEHUTH PEKYPCUBHYIO KOMIIO3HUITHIO TAKMM 00Pa3oM, UTO
KJIMEHTY He TIPUIETCS IPOBONTD Pas3jiMdiie MEKILY TPOCTBIMU U COCTAaBHBIMU 00bEK-
TaMU.

Graphic <

Draw()
Add(Graphic)
Remove(Graphic)
GetChild(int)

[ I [paduueckre

Line Rectangle Text Picture 00beKTb!

Draw() Draw() Draw() Draw) o — — L — 175 BCEX rpadUHeckix
Add(Graphic g) o—| - 06bEKTOoB g
Remove(Graphic) g.Draw()
GetChild(int) !

L < n06aBuUTh g B CNCOK
rpadpuyecknx 06beKToB

KiouoM K maTTepHy KOMMOHOBLUMK SBJISIETCS abCTPAKTHBIM KJIaccC, KOTOPBIii
MPECTABIISIET 00HOBPEMEHHO U TIPUMUTHBDI, U KOHTelHepbl. B rpadudeckoit cucreme
ATOT KJIACC MOKET HA3bIBaThCsl Graphic. B HeM 00bsBIIEHBI OlIEpallii, Crielu(uIHbIe
IUIST KaKIOTO Buia Tpadmdeckoro obbekTa (Takue Kak Draw) U o0mime /7t BCEX CO-
CTaBHBIX OOBEKTOB, HATIPUMED OIEPaIlii IS JOCTYIIa U YIPABICHHs TTOTOMKAMU.

[Tonkmacenl Line, Rectangle u Text (CM. uarpaMMy BbIII€) OIPEIEISAIOT IPU-
MUTHBHBIE Tpadudeckre 06beKThL. B HUX omepaiist Draw peair3oBaHa COOTBETCTBEH-
HO /1711 pUCOBAHUSI NIPSIMBIX, TPSIMOYTOJLHUKOB U TeKcTa. [IoCKOIbKY y TPUMUTHBHBIX
00OBEKTOB HET MOTOMKOB, TO HU OJMH U3 OTUX TOJKIACCOB HE PeaU3yeT Olepaliuu,
OTHOCAIIUECS K YIIPABJICHUIO II0TOMKAMU.

Kiacc Picture ompemensieT arperat, COCTOSINI 13 00beKTOB Graphic. Peann-
30BaHHas B HeM ollepaliugd Draw BbI3bIBaeT OJAHOMMEHHYIO QYHKIUIO JJIS1 KasK0T0
MOTOMKA, a OTIEPaIiUy JI7ist PabOTHI ¢ TOTOMKAMU yiKe He mycThl. [Tockombky nHTepdeiic
KJacca Picture cooTBETCTBYET uHTEpeiicy Graphic, To B coctas oObekTa Picture
MOTYT BXOJIUTH U JIPYTUE TAKKE Ke OOBEKTHI.
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Huske Ha quarpamMme mokasaHa THITHYHAST CTPYKTYPa COCTAaBHOTO 0OBEKTa, PEKYP-
CUBHO CKOMIIOHOBAHHOTO M3 0GBEKTOB Kjlacca Graphic.

aRectangle)

(aPicture)

A

(are ) (atine ) ((amoctangie)

lMpumeHnmocTb
Wcnonb3yiiTe narrepH KOMMOHOBLLMK, KOT/a:

(Catme)

0 HY’KHO TIPEACTABUTH NEPAPXUIO OOBEKTOB BUJA YACTh-LEJIOE;
0 XOTHTE, YTOOBI KJIMEHTHI eMHO0OPa3HO TPAKTOBAIN COCTABHBIE M MHANBHILYaJIb-
Hble 0OBEKTHI.

CTpyKTypa
Operation()
Add(Component)
Remove(Component)
GetChild(int)
Leaf Composite Om
Operation() Operation() o~ — | — — /1A BCEX NIOTOMKOB g
Add(Component) g-Operation();
Remove(Component)
GetChild(int)

CprKTypa TUIIUYHOTO COCTAaBHOTO 0OBbEKTa MorJia Obl BBITJIA/ICTD TaK:

aComposite

(Caear J (Cateat )

aComposite

Coont 5 (Cotoart) (Cateat)
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YyactHukn

0 Component (Graphic) — KOMMNOHEHT:
— obbsiBasieT uHTEP(DENC TSI KOMIIOHYEMbBIX 00BEKTOB;

— MPEIOCTABJISIET MOAXO/SILYI0 PEATMBAIINIO OMIEPAIUIT 110 YMOTIAHUIO, 00IIYO
JUIA BCEX KJIaCCOB;

— obbsiBasier uHTEPDENC IS TOCTYIIA K MOTOMKAM U YITPABJICHUS NMU;

— onpezender uaTepdeiic g 0CTya K POANTENTI0 KOMIIOHEHTA B PEKYPCHUB-
HOU CTPYKType U Ipu HeOOXOAUMOCTH peasnusyet ero. OnucaHHast BO3MOK-
HOCTDb HeoOs13aTebHa;

0O Leaf (Rectangle, Line, Text, # T.IL.) — JIUCT:
— IPEACTaBJAET JUCTOBbIE Y3J/Ibl KOMIIO3UIUY U HEe UMeET IIOTOMKOB;
— OIIpeJIesIsIeT TIOBEIEHNE IPUMUTHBHBIX OOBEKTOB B KOMITO3UIIUH;
0 Composite (Picture) — COCTaBHON OOBEKT:

— ompezeJider MoBeJleHre KOMIIOHEHTOB, Y KOTOPBIX €CTh IIOTOMKU;

— XPaHUT KOMIIOHCHTLI-IIOTOMKU;

— pealn3yeT OTHOCAIIMECS K YIIPABICHUIO TOTOMKAMU OTiepaIiiil B MHTepdeii-
ce KJjlacca Component;

o Client — knneHT:
— MaHUMYJIUpyeT 00bEKTaMK KOMITO3UIINN depe3 uHrepdeiic Component.

OTHoOLWeHus

KimeHTnt ucniosb3ytor nnrepdeiic kiacca Component /st BBAUMOAEHCTBUS ¢ 00bEK-
TaMU B COCTABHOU CTPyKType. Ec/iu TosrydaresieM 3apoca sIBJISIETCS JIMCTOBBIN 0OBEKT
Leaf, 10 o 1 o6pabarbiBaet 3ampoc. Korza ke mojydaresiem siBJISeTCs: COCTaBHON 0OBEKT
Composite, ToO OOBIYHO OH IEPEHATIPABJISIET 3AIIPOC CBOUM TIOTOMKAM, BO3MOKHO, BbI-
TOJTHASL HEKOTOPBIE JIONOJHUTETbHBIE OTIEPAIMN 0 WJIN TI0C/Ie TIepeHarpaBIeHus.

Pe3ynbtarsl
[TatTepn KOMMOHOBLLMK:

Q onpedensem uepapxuul Kiaccos, COCMOAUUE U3 NPUMUTIUBHBIX U COCTRABHBIX 005+
exmos. VI3 NPUMUTUBHBIX 00BEKTOB MOKHO COCTABJSATH GOJIEe CJAOKHDIE, KOTO-
pble, B CBOIO 0YEPE/lb, YYACTBYIOT B (0JIee CIOKHbBIX KOMIIOZUIIUSAX U TaK JaJjiee.
JI1060i1 KIMEHT, OKUAAIOIINN TIPUMUTHBHOTO 00BEKTa, MOKET paboTaTh U C CO-
CTaBHBIM,;

Q ynpowaem apxumexmypy xiuenma. KineHTsl MOTyT eHOOGPasHO paboTaTh
¢ MHIMBUAYAJbHBIMUA U OOBEKTAMM U C COCTABHBIMHU CTPYKTypaMu. OOBIYHO
KJIWEeHTY HEeU3BECTHO, B3aUMOJIEMCTBYET JIM OH C JINCTOBBIM WJIM COCTaBHBIM
00bEKTOM. DTO YIPOLIAET KOJ KIUEHTa, MOCKOJIbKY HET HEOOXOAUMOCTH IH-
carb (YHKIMH, BETBAIIMECA B 3aBUCKMOCTH OT TOTO, ¢ 0OBEKTOM KaKOIro KJjac-
ca oHu paboTaior;

Q obuezuaem dobasnenue Hoevix 6U006 Komnonenmos. HoBble TOAKIACCH KIacCOB
Composite mwimn Leaf OyayT aBToMaruuecku paboTarh ¢ ysKe CyIIeCTBYOIIU-
MU CTPYKTYPaMU U KJIMEHTCKUM KOAOM. MI3MeHSATh KineHTa Ipy J06aBIeHUH HO-
BBIX KOMIIOHEHTOB He HY’KHO;
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Q cnocobcmeyem cosdanuio obuezo Jusaiina. OQHAKO Takas IpocToTa Aobasiie-
HUsI HOBBIX KOMIIOHEHTOB UMEET U CBOU OTPUILATEIbHBIE CTOPOHbBL: CTAHOBHUTCSI
TPYAHO HAJNOKUTH OTPAaHUYEHUs Ha TO, KaKhue 0OBhEKTHI MOTYT BXOAUTH B CO-
cTaB KOMIO3UIMKU. VIHOT/A JKeaaTesbHo, YTOObl COCTABHOM 0OBEKT MOT BKJIIO-
4aTh TOJIBKO OIpe/le/leHHbIe BUbI KOMIIOHEHTOB. [TaTTepH KOMMOHOBLUMK He
MO3BOJISIET BOCTIOJIBb30BAThCS [IJIsI Peajin3allii TaKUX OTpaHUYeHuil craTnyec-
KOU cucTeMoii TUIOB. BMecTo 9TOro ciieyer NpoBOANTD TIPOBEPKH BO BPEMsI
BBIIIOJIHEH WS,

Peanusauus

HpI/I peasmsanuu 1marrepaa KOMMNOHOBLUWMK IIPUXOJAUTCA pacCMaTPpuUBaTb MHOI'O
BOIIPOCOB!

Q s6HblE CCOLIKU Ha podumenetl. XpaHeH!e B KOMIIOHEHTE CChIJIKK Ha CBOETO POJIU-
TeJIST MOJKET YIPOCTUTH 00X0JI CTPYKTYPBI U yrpasJieHue e, Hajinure takoii
CCBIIKU 00JIErYaeT TEePEIBIKEHIE BBEPX M0 CTPYKTYPE M yaJIeHHe KOMIOHEH-
ta. Kpome TOTO, CCBIIIKM Ha POAUTENIEH TIOMOTAIOT TIO/IEPKATh MaTTEePH LLEenoYy-
Ka 00s1I3aHHOCTEN.

OO6BIYHO CCBIUIKY HA POAUTEJIS OTPEAETSIOT B Kiacce Component. Kimacesr Lea f
1 Composite MOTYT YHACTEIOBATh CAMY CCBLUIKY W ONEPAIUU € HEeil.

HpI/I HAJIMYNN CCbIJIKM Ha POAUTEA BaKHO TTO/IEPKUBATD CJIe[[yIOH_[I/Iﬁ MHBapun-
AHT: €CJIM HEKOTOPBIT 0OBEKT B COCTABHON CTPYKTYPE CCHIIAETCS HA JAPYTOU CO-
CTaBHOIT OOBEKT KAK Ha CBOETO POAUTEJISL, TO JIJIST IOCJIETHETO EPBBII SIBIISIETCSE
notoMkoM. ITpocreiimuii ciocob rapaHTHPOBATh COOJIIOIEHIE STOTO YCIOBHS —
U3MEHSITh POIUTEISI KOMIIOHEHTA TOJIBKO TOT/IA, KOT/IA OH JT0OABJISIETCS WK Yia-
JIIETCST U3 COCTAaBHOTO 00beKTa. ECJIM 3TO yIaeTcst OIMH pa3 Peain30BaTh B OIle-
paiusix Add 1 Remove, To peanusanust OyeT yHacJAe0BaHa BCEMU MOKJIacca-
MU 1, 3HAYUT, THBAPUAHT 6y£[€T TIO/IEPKUBATHCA aBTOMATUYECKU;

Q pasdenenue xomnonenmog. dacto ObIBAET TOJIE3HO Pa3/IessiTh KOMIIOHEHTBI, Ha-
pUMeEp JIJIsT yMEHbIIeH!s: 00beMa 3annMaeMoil mamsitu. Ho eciin y KOMITOHEHTa
MOJKET ObITh GoJiee OJHOTO POAUTEIIS, TO pasjeleHne CTAHOBUTCA TIPOOIeMO.
BosMmozkHOE pelieHre — 03BOJUTH KOMITOHEHTAM XPaHUTh CCHIJIKA HA HECKOJIb-
kux poxutesneii. OHAKO B TaAKOM cJiydyae MPU PACIIPOCTPAHEHUM 3aMpoca Io
CTPYKTYpe MOTYT BO3HUKHYTb HEOJHO3HAYHOCTH. llatTepH npucnocobneHey,
MOKA3bIBACT, KaK CJIE/yeT U3MEHUTD JIN3aiiH, YT0ObI BOBCE OTKa3aThCsT OT XPaHe-
HUst popuTesieil. PaboTaeT oH B TeX CJIydasix, KOr/[a IOTOMKU MOTYT He TTOCBLIATh
COOOIIEHNT CBOUM POJIMTEJISIM, BBIHECST 32 CBOU IPAHUIIBI YaCTh BHYTPEHHETO CO-
CTOSTHUS,

Q maxcumuszavus unmepgpetica kracca Component. Onaa u3 1eseil marrepHa KOM-
MOHOBLUMK — U30aBUTh KJIMEHTOB OT HEOOXOAUMOCTH 3HATh, PAOOTAIOT JI OHU
C JIMCTOBBIM WJIH COCTaBHBIM OOBEKTOM. [IJist TOCTHIKEHUST 3TOU IeIN KJIace
Component JOJIKEH cle/laTh Kak MOKHO GOJIblie Olepaliii OOIuMu [ KJiac-
coB Composite n Leaf. O6b1un0 K1acc Component TIPETOCTABIIAET IJIA 9TUX
oTIeparuii peayn3anuy Mo yMOJTYaHWIo, a IOJKIAcChl Composite u Leaf 3ame-
MIAIOT UX.
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OHako MHOT/IA 3TA 11eJIb BCTYIAeT B KOH(MJIUKT ¢ IPUHIMIIOM [TPOCKTUPOBAHUS
MepapXuu KJAcCoB, COIJIACHO KOTOPOMY KJIACC JOJIKEH OLPEAE/ISATh TOIBKO JIO-
TUYHbBIE /711 BCEX €To MojKIaccax onepaiuu. Kiace Component mojep:kubaeT
MHOT'0 Ollepallnii, He UMEIOIINX CMbIcJIa i Kacca Lea f. Kak ske Torja npejocra-
BUTD JIJIS1 HUX PeayIn3alluio 110 YMOJIYaHUIO?

WHora, mpostBUB M306PETaTeIbHOCTD, YAACTCS IEPEHECTH B Kjace Component
ollepalnio, KOTopas, Ha IepPBbIi B3IV, UMEET CMBICJ TOJbKO [IJIsl COCTaBHBIX
o6bektoB. Hampumep, unrepdeiic st 10CTyma K TOTOMKaAM sIBJsIeTCs (pyH/a-
MEHTABHON YacThio Kjacca Composite, HO BoBce He 06st3aTebho Kiacca Leaf.
OpHako eciit paceMarpuBath Lea f kKak Component, Y KOTOPOTO Hukozda He Obi-
BaeT II0TOMKOB, TO Mbl MOKEM OIIPE/IEJUTH B Kjlacce Component olepanuio J0-
CTyIIa K TOTOMKaM KaK HUKOT/Ia He BO3BPAIIAIONIyI0 TOTOMKOB. Toraa mnojakiac-
cbl Leaf MOTYT UCIOJIB30BATD 3TY PEATU3AHUIO 110 YMOIYAHUIO, & B IIO/IKJIaccaxX
Composite oHa OyzeT mepeotnpesesieHa, 4toObl BO3BPAIIATH TIOTOMKOB.
Omnepanuu st YIpasJaeHust TTOTOMKAME JIOBOJILHO XJIOMOTHBI, MBI OOCYINM X
B CJIe/lyIOIIeM pas/ielie;

0 obpasieHUe onepawull 01 ynpasienus nomomramu. Xors B Kiacce Composite
peanusosanst oneparu Add 1 Remove JUIst T0OABJICHYS U YIAJIEHNS TOTOMKOB,
HO /IS TIATTepHA KOMMOHOBLLMK BaYKHO, B KAKUX KJIaCCaX HTU OTIEPAIUY 006516-
nenvt. Hapo in 06BABISATh UX B Kiacce Component W TEM CaMbIM JIETaTh J10-
CTYIHBIMU B Leaf, WIN UX CleyeT 0ObABUTD U OTPEAETUTH TOJBKO B KJIacce
Composite U ero nojakiaccax?

Perrast 9TOT BOTIPOC, MBI JIOJKHBI BLIOUPATH MEKITY 0€30MacHOCTHIO 1 TPO3pay-
HOCTBIO:

— €CJIM OIIpe/IeIUTb nHTepdelic 1715 yIpaBIeHusl IOTOMKaMK B KOPHE Uepapxuu
KJIACCOB, TO MbI JI0OMBAEMCS TIPO3PAYHOCTH, TAK KAK BCE KOMIIOHEHTBI y/IaeT-
s TPAKTOBATh eINHO0Opa3Ho. OIHAKO PAaCTIIIAYUBATHCS TPUXOAUTCS He3oTac-
HOCTBIO, TOCKOJIBKY KJIMEHT MOJKET MOTBITATHCS BBIMOJIHUTE GECCMBICICHHOE
neiicTBre, HaTpUMep M06aBUTh WIH YAAIUTh OOBEKT U3 JUCTOBOTO Y3JIa;

— ecJin yrpaBJieHre OTOMKAMU CJIeIaTh YacThio Kiacca Composite, To 6e30-
MACHOCTD YAACTCsT 0OECTICUNTD, BE/Ib JT06ast TOMBITKA 100aBUTh WU YAAIUTh
06BEKTBI U3 JIUCTHEB B CTATMYECKH TUIM3UPOBAHHOM si3bike Bpoje C++ Gy-
JleT TiepexBavyeHa Ha arane KoMnuiaiuu. Ho mpo3pauHocTs Mbl yTpaunBaeM,
ub0 y JIMCTOBBIX M COCTABHBIX OOBEKTOB OKA3BIBAIOTCS PasHbie WHTEPhENCHL.

B narrepae KOMMOHOBLUMK MBI IPHIaeM 0c0o00e 3HAUYEHKE MTPO3PAYHOCTH, a He
6esomacuoctu. Ecom 115 Bac BaskHee Ge30TacHOCTD, OYAbTE TOTOBBI K TOMY, 4TO
WHOT/Ia BBl MOKETE MOTEPSITh HH(MOPMAIIMIO O THIE U MPUIETCS MTPeobpasoBbl-
BaTh KOMIIOHEHT K THILY COCTaBHOTO oObekta. Kak 310 czenarh, He mpuberast
K HEOE30MaCHBIM [TPUBEICHUSIM THITOB?

MoskHo, HartpuMmep, 0ObSIBUTH B KJacce Component omepaiiiio Composite*
GetComposite (). Kmacc Component peanmsyer ee 110 YMOJIYAHWIO, BO3BPa-
Tast HyJIeBON yKa3aTteb. A B Kiacce Composite 9Ta OMeparnust mepeorpenesie-
Ha U BO3BpAIIlaeT yKasaresab this Ha caM 0OBEKT:
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class Composite;

class Component {
public:
VA
virtual Composite* GetComposite() { return 0; }

bi

class Composite : public Component {

public:
void Add(Component*) ;
//
virtual Composite* GetComposite() { return this; }

bi

class Leaf : public Component ({
//
bi

Baaropapa onepanuu GetComposite MOXKHO CHPOCUTb Y KOMIIOHEHTA, SABJIA-
eTcs i OH cocTaBHbIM. K Bo3BpaiaeMoMy aToil omepanueii coctaBHOMY 00beK-
Ty IOTyCTUMO 0e30TacHO MPUMEHSTE omepanui Add 1 Remove:

Composite* aComposite = new Composite;
Leaf* aleaf = new Leaf;

Component* aComponent;
Composite* test;

aComponent = aComposite;
if (test = aComponent->GetComposite()) {
test->Add (new Leaf);

aComponent = aleaf;

if (test = aComponent->GetComposite()) {
test->Add (new Leaf); // He moGaBMUT JMUCT

}

AHaJIOTHYHbIE TTPOBEPKU Ha MPUHAJIEKHOCTD Kiaccy Composite B C++ BbI-
ITOJIHSIOT U C IIOMOIIBIO oreparopa dynamic cast.

Pasymeercst, Tpu TaKOM TIOXOJI€ MBI HE 0OOpaIlaeMcsi CO BCEME KOMIIOHEHTAMU
enHo06pasHo, uTo miaoxo. CHOBa MPUXOAUTCST TIPOBEPSITH THII, TIEPe/l TEM Kak
TIPEeITPUHATH TO WJIM WHOE /IeHiCTBUE.

EnuHcTBEeHHDBIH €OCO6 06€CeunTh MPO3PATHOCTh — TO BKJIIOUYHTH B KJIACC
Component peammsanuu onepaiuii Add n Remove 1o ymosrdanuio. Ho mosgsut-
cs1 HoBag npobJiema: Heib3s peannsoBath Component : : Add Tak, 4ToObl OHA
HUKOT/[a He TIPUBOANIA K oTrOKe. MOKHO, KOHEUHO, CIeJIaTh JaHHYIO olepa-
IIATO IYCTOM, HO TOT/Ia HapyIaeTcsl BayKHOE TTPOEKTHOE OTPaHWYeHNe: TIOTTBITKA
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J00ABUTH YTO-TO B JIMCTOBBIN 0OBEKT, CKOPEEe BCETO, CBUIETEIbCTBYET 00 Onb-
Ke. Jlomyctumo ObL10 Gbl 3aCTaBUTh €€ YAAJIATh CBOM apryMeHT, HO KJIMEHT MO-
sKeT ObITh He paCCUMTAHHBIM Ha 3TO.

OO0bIYHO JIYUILIMM pellleHneM SIBJsSeTCs Takasd peaausaiusg Add U Remove IO
YMOJIYAHUIO, IIPU KOTOPOH OHU 3aBEPLIAIOTCA ¢ OUIMOKON (BO3MOKHO, BO3OYK-
Jlast UCKJTIOUEHWE ), €CJIU KOMIIOHEHTY He Pa3pelnieHo UMeTh MOTOMKOB (/iJ1st Add)
WJIM apPIyMEHT He SIBJSAETCS YbUM-JIN00 MOTOMKOM (/I Remove).

Jlpyrasi BO3MOKHOCTb — CJIETKa U3MEHUTh CEMAHTUKY OTEPaIllUuU «YIAJTEHUS».
Ecjm1 KOMIIOHEHT XPaHUT CChLIKY Ha POAUTENIS, TO MOKHO ObLIO OBl CYUUTATH, UTO
Component : : Remove yzajser camoro cebs. Ho ais oneparyn Add 110-Ipesk-
HEMY HET Pa3yMHOUH MHTepIIpeTaIuy;

Q domcen au Component peaiu3osviéamy cRUCOK KOMNOHeHmog. MoKeT BOZHUK-
HYTb JKeJIAHWe OIPe/IeIUTh MHOKECTBO TIOTOMKOB B BUJIE TIEPEMEHHON 9K3eMII-
Jigpa Kjiacca Component, B KOTOPOM 00bsIBJIEHBI OII€PAllK JOCTYIIA U yIIpaBJie-
Husg 1moToMKkaMu. Ho pasMmelnenue ykasaTess Ha IIOTOMKOB B 0a30BOM KJacce
MIPUBO/IUT K HETIPOU3BOUTELHOMY PACXOJIy TaMSITH BO BCEX JINCTOBBIX y3JIax,
XOTS1 Y JICTA IIOTOMKOB OBITh He MOKeT. Takoii iprueM MOKHO IIPUMEHUTb, TOJIb-
KO €CJIM B CTPYKTYPE He CJIUITKOM MHOTO TOTOMKOB;

Q ynopsidouenue nomomros. Bo MHOTHX cilydasx HOPSIOK CJeIOBAHUSI IIOTOMKOB
coCTaBHOro 00beKTa BaxkeH. B paccMOTpEHHOM Bbilile IpUMepe Kiacca Graphic
TI0/T TIOPSIZTKOM MOSKET TMOHUMAThCST Z-TIOPSIIOK PACIIONOKEeHUsT TIOTOMKOB. B co-
CTaBHBIX 00BEKTAX, OIUCHIBAIOIIUX AE€PEBbs CHHTAKCUYECKOTO pasbopa, cocTaB-
HbIE OIIEPATOPBI MOT'YT OBITh 9K3EMILIPAMU Kjacca Composite, HOPSIOK clie-
JIOBaHUsI TOTOMKOB KOTOPBIX OTPaKaeT CEMAHTUKY TTPOTPAMMBI.

Eci nopsiiok cireioBatyst IOTOMKOB BaskeH, HEOOXOAUMO YUYUTHIBATH €r0 MPU
MIPOEKTUPOBAHUM MHTEP(hENCOB OoCTyNa U YIpaBjieHus MoToMKamMu. B atom
MOJKeT TTOMOYb MAaTTEPH UTEPATOP;

Q Kawuposanue 0ns noGviueHUs npoussooumesvnocmu. EC IPUXOIUTCS 4acTo

00XOIUTH KOMIIO3UIIMIO MJIM IIPOM3BOAKTH B HEll IIOKCK, TO KJace Composite Mo-
JKET KallnpoBaTh nHbopmMaluio 06 o6xome u noucke. KamunposaTh pasperaer-
¢ inbo MOoJyYeHHbIE Pe3yJIbTaThl, MO0 TOJBKO MHMOPMAIINIO, JOCTATOYHYIO
IUIsE ycKopeHust obxoa uiau moucka. Hanpumep, kiace Picture us npumepa,
PUBEAEHHOTO B paszieiie «MoTuBalusi», MOr Obl KaIINPOBATh OXBAThIBAIOIIUE
IPSIMOYTOJIBHIKU CBOUX IIOTOMKOB. IIpu pucosanuu min Bbibope ata uHboOp-
Mallus [03BOJIKIa Obl IIPOIIYCKATh TeX IIOTOMKOB, KOTOPbIE He BUAUMBI B TEKY-
II[eM OKHE.
Jlioboe M3MeHeHre KOMIIOHEHTa J0JKHO JeJIaTh KOl BCEX ero poauTeieil He-
neiicrBuTebabiME. Hanbosee apdekTuBeH Takoil Moaxo B cirydae, Koraa KoM-
HOHEHTaM M3BECTHO 00 uX poauTessax. [[0aToMy, ecii Bbl PElIrTe BOCHOJIb30-
BaThCsl KAUIMPOBAHUEM, HEOOXOAUMO OIPEAETUTh UHTEPdEIic, MO3BOJIAIONIMIL
YBEIOMUTH COCTaBHbIe OOBEKTHI O HEAEHCTBUTEIBHOCTH UX Kalleil;

Q xmo dosicer yoarsamv Komnonenmol. B A3biKax, re HeT cOOpIIKa Mycopa, Jy4-
IIe BCETO TMOPYYUTh KJaccy Composite YAAIsATh CBOMX ITOTOMKOB B MOMEHT
YHUUTOKEHUST. VIcKiIoueHneM U3 3Toro mnpaBujia siBJsSieTcsl cJydail, Korua Jimc-
TOBBIE OOBEKTHI TIOCTOSIHHBI U, CJIeJ0OBATEIbHO, MOTYT PasAeIsaThC;
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Q Kakas cmpykmypa 0anHblx ayuuie 6cezo no0X0OUm 0as XPaneHust KOMIOHEHMOE.
CocraBHbie 0OBEKTBI MOTYT XPAHUTh CBOUX IMOTOMKOB B CAMBIX Pa3HbIX CTPYKTY-
pax JTaHHBIX, BKJIIOYas CBA3aHHbIE CIIMCKU, JE€PEBbA, MACCUBbI 1 XSIH'T36JH/IHI)I.
Bb160p CTPYKTYDBI JaHHBIX ONpeAesercs, Kak Beeraa, agdextusnocTbio. Cob-
CTBEHHO TOBOPS, BOBCE He 0043aTeJIbHO 110JIb30BaThCsl KaKOH-IM00 U3 YHUBEpP-
CaJIbHBIX CTPYKTYD. I/IHOFlIa B COCTaBHbBIX O6'I)EKT3.X Ka}KlIbH‘/JI TIOTOMOK IIpeacTaB-
JIIeTcsI OTAeIbHOM TiepeMeHHoIL. [1paBaa, 17151 9Toro KaKabIi moakIacc Composite
JIOJIZKEH Peajin30BbIBATH CBON COOCTBEHHBIN MHTEPGENC YIPaBIEHUS MaMsIThIO.
CM. IpyMep B ONIMCAHUU TIATTEpHA MHTEPNPETaTop.

lMpumep kona

Takne nsmennst, Kak KOMITBIOTEPHI U CTEPEOKOMITOHEHTBI, 4aCTO NMEIOT HePapXudec-
Kyio cTpykrypy. Harmpumep, B paMe MOHTUPYIOTCS MCKOBbIE HAKOIUTEIU U TJIOCKUE
AJIEKTPOHHBIE TLIATBI, K IIMHE [TOJCOEAMHSIIOTCS Pas3/IMYHbIe KaPThI, 8 KOPILYC COAEPIKHT
pamy, muHbl 1 T.J1. [Togo0HbIe CTPYKTYPbI MOAEIUPYIOTCS ¢ OMOIIbIO ITATTEPHA KOM-
MOHOBLLIUK.

Knacc Equipment ompesnenser maTepdEic s BceX BUIOB allliapaTypbl B Bepap-
XN BUJa 4aCTb-IIeJ10€:

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<Equipment*>* Createlterator();
protected:

Equipment (const char¥*);
private:

const char* name;

}i

B kmacce Equipment 0OBSIBIEHB! OTIEPAIii, KOTOPBIE BO3BPAIIAIOT aTPUOYTHI arl-
napaTHoro 6J10Ka, HAPUMEp dHEpronoTpedieHne 1 cTouMocTh. [TogKIaceh peanusy-
10T 9TH OTIEPAIliH JIJIT KOHKPETHBIX BUI0B obopyaoBanust. Kiacc Equipment o0ObsiB-
JISIET TaK:Ke orepaiuio CreateIterator, BO3Bpalaollyio uteparop Iterator (cm.
npusokenue C) /715 1ocTyTa K OTEIbHBIM YacTaM. Peanusaius aToi omeparum 1mo
YMOJTYAHWIO BO3BpaIaeT ureparop NullIterator, yMEOIHi 0OXOMUTH TOJIBKO TTyC-
TOE MHOKECTBO.

Cpenu ToKIaccoB Equipment MOTyT ObITh JINCTOBBIE KJIACCHI, TPEACTABIISIONIIE
muckosble Hakonutenn, CBUC u nepeksioyaTesiu:
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class FloppyDisk : public Equipment {
public:

FloppyDisk (const char¥*);

virtual ~FloppyDisk();

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();
}i
CompositeEquipment — 3T0 6a30BbIi Kjacc st 000PYAOBAHMUS, COAEPIKAIIETO
npyroe obopyznosanue. OJHOBPEMEHHO 5TO IIOAKIACC Kaacca Equipment:

class CompositeEquipment : public Equipment {
public:
virtual ~CompositeEquipment();

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Add(Equipment*);
virtual void Remove (Equipment*) ;
virtual Iterator<Equipment*>* Createlterator();

protected:
CompositeEquipment (const char*);
private:
List<Equipment*> equipment;
}i
CompositeEquipment ompeessieT olepaluu Ajd JOCTyIa U YIIPaBIeHUs BHYT-
penHuMY annapaTHbiMu 6nokamu. Onepanun Add 1 Remove H00aBIAIOT U YAALAIOT 000-
pyZOBaHIe U3 CIINCKA, XPAHAIIErocs B lepeMenHoi-uiene equipment. Oneparus
Createlterator Bo3Bparmiaer urepaTop (TOUHee, SK3eMILIIp Kiaacca ListIterator),
KOTOprﬁ 6yZ[ET O6XOI[I/ITI:) I9TOT CIIMCOK.
HoapaSyMeBaeMaﬂ peasin3alysa ornepainnmn NetPrice morja 6bI NCITIOJIb30BaTb
Createlterator MId CYMMUPOBaHM 1ieH Ha OTAe/IbHbIe OJOKU:!

Currency CompositeEquipment::NetPrice () {

Iterator<Equipment*>* i = Createlterator();
Currency total = 0O;
for (i->First(); !i->IsDone(); i->Next()) {

total 4= i->CurrentItem()->NetPrice();
}
delete 1i;
return total;

! QueHb J1erKo 3a0bITh 00 YAAICHUH UTEPATOPA MOCJIE 3aBepiueHust paboThl ¢ HUM. [Ipu 06CyKaeHN maTTep-
Ha UTEPATOP PACCKA3AHO, KAK 3AIUTUTHCS OT TAKKX OMINOOK.
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Terepb Mbl MOJKEM TIPEACTABUTH allllapaTHbIi 6JI0K KOMIIbIOTEPA B BUJIE MOAKIACCA
K CompositeEquipment nmoj nassanueMm Chassis. Chassis Hacaeayer IOpoKIeH-
HbIe ornepanuy Kiracca CompositeEquipment.

class Chassis : public CompositeEquipment {
public:

Chassis (const char*);

virtual ~Chassis();

virtual Watt Power () ;
virtual Currency NetPrice();
virtual Currency DiscountPrice();

}i

MbI MOKEM aHAJIOTHYHO OTIPEAETUTH W APYrie KOHTEHHEPbI /st 060pyI0BaHNUS,
HarnpuMmep Cabinet (kopiyc) u Bus (1uuHa). ITOro BIIOJIHE HOCTATOYHO /51 COOPKH
U3 OT/ETBbHBIX OJIOKOB JIOBOJBHO MPOCTOTO MEPCOHATBHOTO KOMIBIOTEPA:

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("1l6Mbs Token Ring"));

chassis->Add (bus) ;
chassis->Add (new FloppyDisk ("3.5in Floppy"));

cout << "IlosHasa crTomMmoCThb paBHa " << chassis->NetPrice() << endl;

U3BecTHbIE NpuUMeHeHus

[Tpumepsl marTepHa KOMMOHOBLLUMK MOKHO HATH TIOYTH BO BCEX OOBHEKTHO-OPHEH-
TUPOBAaHHBIX cucTeMaX. [lepBoHauambHO KIacc View B cxemMe MOAENb/BUA,/KOHTPOJ-
nep B s3bike Smalltalk [KP88] 661 KOMMOHOBLLMKOM, ¥ TTOYTH BCe OUOIMOTERHU /ISt
MTOCTPOEHUST TI0JIb30BATEBCKUX UHTEP(ENCOB U KAPKACHI TIPOEKTUPOBAINUCH AHATOTHY-
Ho. Cpenn Hux ET++ (co coeit Gubmmorexoii VObjects [WGMS88]) u InterViews (kirac-
cor Styles [LCI+92], Graphics [VL88] u Glyphs [CL90]). NHTepecHO OTMETHTE, YTO
MEPBOHAYALHO BUJI View UMEJ HECKOJBKO TIOIBHU/IOB, TO €CTh OH ObLI OJHOBPEMEHHO
1 Kj1accoM Component, U KjaccoM Composite. B Bepcun 4.0 asbika Smalltalk-80 cxema
MoZesb,/Bua,/KOHTPOIEP Oblia epecMOTPeHa, B Hee BBeJIH Kiiace VisualComponent,
TO/IKJIaCCaM# KOTOPOTO ABJIANNCh View 1 CompositeView.

B kapxkace juig nocrpoerus kommuasatopos RTL, koropsiil Hanmcan va Smalltalk
[JML92], narTepH KOMMOHOBLUMK MCTIONB3YeTCsT OUeHb IHPOKO. RTLExpression —
3TO PA3HOBUIHOCTH Kjacca Component JJIs TIOCTPOEHUS JE€PEBHEB CHHTAKCHYECKOTO
pasbopa. Y Hero ecrtb IOJK/IACCHI, HAIpUMEP BinaryExpression, IOTOMKaMU KOTO-
POTO SIBJISTIOTCST 00BEKTHI Kiacca RTLExpression. B COBOKYITHOCTH 9TH KJTACChI OTIpe-
JIEJIAIOT COCTAaBHYIO CTPYKTYPY /IS JIEPEBLEB pasbopa. RegisterTransfer — Kjacc
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Component /it IPOMEKYTOYHOI (hOpMBI IIpejicTaBeHust porpamMmbl SSA (Single
Static Assignment). JInuctoBble mojikiacchl RegisterTransfer ONpeaeasoT pa3ind-
Hble CTaTUYECKHUe TPUCBAUBANUS, HATIPIMED:

Q IPUMUTHBHbBIE TIPUCBAMBAHNS, KOTOPbIE BBITTOIHSIOT OMEpaIinio Ha/l ABYMsS pe-
THCTPAMU U COXPAHAIOT PE3YyJIbTAT B TPETHEM;

Q IIpucBaMBaHue, y KOTOPOTO €CTh MCXOJHBIN, HO HeT 1iesieBoro peructpa. Cueno-
BaTeJIbHO, PETUCTP MCIOJIb3YeTCs Iocse Bo3BpaTa U3 Ipolie/lyphl;

Q IIpucBauBaHue, y KOTOPOIo eCTh 11eIeBOi, HO HeT UCXO/HOI0 perucTpa. ITo 03Ha-
YaeT, YTO MMPUCBANBaHUe PETUCTPY ITPOUCXOUT TTepesl HA4aJIoM ITPOTIEe/yPhI.

[Togkmacc RegisterTransferSet gBaseTCS MPUMEPOM Kjacca Composite s
TIpe/ICTaBAeHNsT TPUCBANBAHNH, U3MEHSIIONNX CPa3y HECKOJIBKO PETUCTPOB.

[lpyroil mpuMep MpUMeHEHUs aTTepHa KOMMOHOBLUMK — (hUHAHCOBBIE TTPOTPaM-
MBI, KOT/JIJa MHBECTUIIMOHHBIN TTOPT(Esb COCTOUT UX HECKOJIBKUX OTAETbHBIX aKTUBOB.
MozkHO ToJI/IepKATh CJ0KHBIE arperaTbl aKTUBOB, €CJIN PeaN30BaTh NOPTdesb B BUJIE
KOMTMOHOBLLMKA, COTIacOBaHHOTO ¢ nHTepdeiicom kaxkaoro aktua [BE93].

[TaTTepH KOMaHAA OTMCHIBAET, KAK MOKHO KOMITOHOBATH M YIIOPSIIOYNBATH OOHEK-
Thl Command ¢ IIOMOIIBIO Kj1acca KOMMOHOBLLUMKA MacroCommand.

PoacrBeHHble naTrepHbl

OTHOIIIEHNE KOMITOHEHT-POIUTEb UCIIOJIb3YETCsl B IIATTEpHE Lenovka 006s3aH-
HOCTEe.

[TarTepH [,EKOPATOP YACTO TPUMEHSIETCS] COBMECTHO ¢ KOMMOHOBLLUMKOM. Korza
JIEKOPATOPbI M KOMIIOHOBIIMKK HCIIOJIb3YIOTCS BMECTE, Y HUX OObIYHO ObIBaeT OO
poauTenbekuil Kiaacc. [ToaroMy mexopartopaM MpHIAETCsS MO/EPKaTh HHTEPdEic KOM-
IIOHEHTOB TaKNMHU OllepaluaMu, Kak Add, Remove n GetChild.

[TarTepH NPUCNOCOBEHEL, TO3BOJISIET PA3/IE/IATh KOMIIOHEHTBI, HO CChLIAThCS Ha
CBOMX POAUTEJIEH OHU YK€ HE MOTYT.

NTepaTop MOKHO UCIIOIb30BATD /st 00X0/a COCTaBHBIX OOBEKTOB.

MoceTuTesnb JIoKaIM3yeT olepalliil U [MOBeAeHne, KOTOPbIe B IIPOTUBHOM CJIydYae
HPUILIOCH GbI pacipenessiTh MeKIy KaaccamMu Composite n Leaf.

MatTepH Decorator
Ha3BaHue n knaccngukaums natrepHa

[exopatop — marTepH, CTPYKTYPUPYIOIIHiT OOBEKTHI.

Ha3Ha4yeHue

I[I/IHB.MI/I‘{GCKI/I I[O6aBJIHeT O6'beKTy HOBbIE 00g3anHOCTU. SIBiIgercs rubKoi aJIbTep-
HATUBOI ITOPOKACHUIO TTOAKJ/JIACCOB C I€JIbIO paClInPEeHNA (byHKIII/IOHaJIbHOCTI/I.

U3BecTeH Takxxe nog nMeHem
Wrapper (o6eprka).
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MoTtuauuns

I/IHOFZ[a 6bIBa€T HYXHO BO3JIOKUTDH JOTIOJTHUTEJIbHDBIE O6H33HHOCTI/I Ha OT[[CJIBHbIﬁ
00BEKT, a He Ha KJjacc B 1esoM. Tak, Gubmnoreka Jijist MOCTPOEHUs rpauuecKuX WH-
TepheiicoB TOMb30BaTENS I0JIKHA «<YMETh» 100aBJISATh HOBOE CBOHCTBO, CKaKeM, PaM-
Ky WJIF HOBOE TOBezIeHre (HAPUMeDP, BO3MOKHOCTh MPOKPYTKU K JIOOOMY 2JIEMEHTY
nnrepdeiica).

Jlo6aBUTb HOBBIE OOSI3AHHOCTH JOILYCTHMO C IOMOILBIO HacaenoBanust. [Ipu nacie-
JIOBAHUU KJIACCY ¢ PAMKOH BOKPYT KayKI0T0 K3EMILIAPA Mojikaacca OyeT pucoBaThest
pamka. OIHAKO HTO PeleHne CTATUYECKOE, & 3HAYUT, HEJI0CTaTOuHO THOKOoe. KimeHT He
MOJKET yIPaBJISTh OPOPMICHUEM KOMIIOHEHTa PAMKO.

Bostee rtuGKUM sIBAIIETCST APYTO MOIXO: TIOMECTUTH KOMITOHEHT B IPYTON 0OBEKT,
Ha3bIBACMBIiT dexopamopom, KOTOPBIN Kak pa3 u jobasisier paMKy. [lekopatop ciemy-
et unrTepdeiicy aeKopupyemMoro 06beKTa, TT0ITOMY €ro PUCYTCTBUE TIPO3PAUHO JIJIst
KJIMEeHTOB KoMIIOHeHTa. JlekoparTop repeajapecyeT 3alpochl BHyTPEHHEMY KOMITOHEH-
Ty, HO MOJKET BBITIOJIHATD W JOMOJTHUTEIbHBIE JIeHCTBUSA (HAIIPUMED, PUCOBATh PAMKY )
10 uim mocJie nepeajapecarn. [I0CKOJIbKY 1€KOPaTOpbl TPO3PAYHbl, OHM MOTYT BKJIa-
JBIBATBCS IPYT B JIPYTa, 0OABJISISI TEM CaMbIM JIE0O0€ YUCI0 HOBBIX 00sI3aHHOCTEIL.
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[TpeamonoxuM, 4T0 MMeeTcs: 00bEKT Kiacca TextView, KOTOPBIH oToOpaskaer
TekcT B okHe. [To ymomuanuio TextView He NMeeT T0JI0C TPOKPYTKH, MOCKOJIbKY OHU
He Beerza HyskHbl. Ho mpr HeoGXoAMMOCTH UX YAacTCsl 100ABUTh ¢ MTOMOIIIBIO JIeKOpaTopa
ScrollDecorator. JlomycTuM, 9To €ie Mbl XOTHM T00aBUTH KUPHYIO CILIONTHYIO
paMKy BOKpYT 06bekTa TextView. 371ech MOKET MOMOUb Jiekopatop BorderDecorator.
MbrI 1pocTo KoMIoHyeM 00a JiekopaTtopa ¢ BorderDecorator U MOJyYaeM HCKOMBIN
pesyJibTar.

Huke Ha quarpaMme MoKa3aHO, Kak KOMIO3UIMS 00beKkTa TextView ¢ 06beKTa-
MU BorderDecorator u ScrollDecorator HOPOXKAAET 9JIEMEHT JJISI BBOJA TEKC-
Ta, OKPY/KEHHBIA PaMKON U CHAGKEHHBIH M0JI0COI TPOKPYTKH.

aBorderDecorator ~N
(aScrolIDecorator
LKOMI‘IOHeHT L D, - aTextView
LKOMI‘IOHEHT L > =
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Kmnacepl ScrollDecorator um BorderDecorator ABJILIOTCI MMOJKJIACCAMU
Decorator — abCTPaKTHOTO KJIacca, KOTOPBIN TPEACTABISIET BU3YATbHbIE KOMITOHEH-
TBI, TPUMeEHAEeMbIe /711 0(DOPMJICHUS JIPYTUX BU3YAIbHBIX KOMIIOHEHTOB.

VisualComponent — 910 abCTPAKTHBIN KJIAcC IS MPECTABICHNST BU3YaTbHBIX
00bexToB. B Hem onpeneen nnrepdeiic s prcosanus u 00paboTku cobbiTrii. OTMe-
THM, YTO KJacc Decorator MPOCTO MepeajipecyeT 3apochl Ha pUCOBAHUE CBOEMY KOM-
MIOHEHTY, a €r0 IO/IKJIACChl MOTYT PACHIUPATD ATY OIEPAIIUIO.

VisualComponent |-
Draw()

A

I |

mponen
TextView Decorator component
Draw() Draw() © == = = = = = = = —I component->Draw() EI
ScrollDecorator BorderDecorator
Draw() Draw() o0— — —| — — - Decorator::Draw();
ScrollTo() DrawBorder() DrawBorder();
scrollPosition borderWidth

IMoakiaccsl Decorator MOTYT 100aBIIsATh JH0ObIE Ollepal st oOeciedeHns: Heoo-
xofmMont (pyHkImoHarbHOCTH. Tak, onepaiust Scrol1To obbekta ScrollDecorator
MO3BOJISIET JIPYTHM OOBEKTAM BBITIOJNHATH TIPOKPYTKY, €CIU UM U3BECTHO O MPUCYT-
crBun o0bekTa ScrollDecorator. BakHas 0cOGEHHOCTD TOTO MATTEPHA COCTOUT
B TOM, UTO JIEKOPATOPbI MOTYT YIIOTPEOAATHCS Be3/Ie, T/e BO3SMOKHO TIOSBIEHUE CAMOTO
o6bekTa Vi sualComponent. [109TOMY KJIMEHT He MOJKET OTJIMYUTD JIEKOPUPOBAHHBII
0OBEKT OT HEJIEKOPUPOBAHHOTO, & 3HAYUT, 1 HUKOUM 0OPa30M He 3aBUCHUT OT HAJIMUUSI
WA OTCYTCTBUST OOPMIIEHIH.

lMpumeHnmocTb
Wcnonp3yliTe matTepH AeKOPaToOp:

0 A1 JMHAMMYECKOro, IIPO3PAavyHOro /sl KJAMEHTOB A00aBaeHns 0093aHHOCTEN
0OBeKTaM;

0 /g peanuzanuy 00sg3aHHOCTEN, KOTOPBIE MOTYT ObITh CHSITBI ¢ OOBEKT;

0 Korjia paclIMPEHNE IIyTeM OPOKEHH OAKIACCOB 10 KAKUM-TO IPHMYMHAM He-
yA00HO MM HEBO3MOKHO. VIHOr/a IPUXOAUTCS Pealu30BbiBaTh MHOTO HE3aBU-
CHMbBIX PacUIMPEHMIi, TaK 4TO IIOPOK/IEHUE IIOJKIACCOB /IS IOAJEPKKN BCEX
BO3MOKHDBIX KOMOMHALIMI IIpUBEAET K KOMOMHATOPHOMY POCTY MX uucia. B apy-
IUX CJIyYasiX ONpee/eHre KJIAcca MOKET OBITh CKPBITO WM HoueMy-aubo elle
HEJOCTYIIHO, TaK YTO MOPOAUTH OT HErO MOAKJIACC HEJIb3SL.
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CTpykTypa
Component -t
Operation()
ConcreteComponent Decorator component
Operation() Operation() of — — — — — -I component—>0peration()gl
ConcreteDecoratorA ConcreteDecoratorB
; - Decorator::Operation();
Operation() Operation() o — — | pera
AddedBehavior() AddedBehavior();
addedState
YuactHukn

0 Component (VisualComponent) — KOMMNOHEHT:
— onpezensier uaTEpdeiic 11t 06BEKTOB, Ha KOTOPbIE MOTYT OBITH AWHAMIYEC-
KU BO3JIOYKEHBI JIOTIOJHUTETbHbBIE 00sI3aHHOCTH;
0 ConcreteComponent (TextView) — KOHKPETHbI KOMMOHEHT:
— onpezessieT 06bEKT, Ha KOTOPBIiT BO3JIATAIOTCST IOTIOJHUTEIbHBIE 0OSI3aHHOCTH;
0 Decorator — gekopartop:
— XPaHUT CCBHIIKY Ha 00BeKT Component U ompeessieT nHrepdeiic, CooTBeT-
cTByIOIMiT nHTEpdeiicy Component;
0 ConcreteDecorator (RBorderDecorator, ScrollDecorator) — KOHKpPeT-
HbI gekopaTop:
— BO3JIaraeT JOTMOJHUTETbHbIE 00SI3aHHOCTA HA KOMIIOHEHT.

OTHoLLeHUus

Decorator mepeajipecyer 3ampochl 06bekTy Component. MOKET BBITTOJHITH
U JIONOJHUTEJIbHBIE OIlepalliy /10 1 HOoce Tepeajipecaliii.

Pe3ynbtartsl

¥ narrepna AeKopaTop ecTb, 110 Kpalinell Mepe, /Ba IJIIOCa U /IBa MUHYCA:

Q bonvuas 2ubKoCb, HeHCelU Y CINAMUYEcK020 Hacledosanus. TlaTrepH AeKopaTop
1o3BoJisteT Oosiee THOKO 100aBISTh OOBEKTY HOBblE 00S3aHHOCTH, YeM ObLIO Obl
BOBMOKHO B CJIydae CTaTMYecKOro (MHOJKECTBEHHOTO) HacseoBanust. Jlekopatop
MOJKET I00ABMIATD 1 yAAIATH 003aHHOCTH BO BPEMST BBITIOJTHEHUS TTpOrpammbt. 11pn
UCIIOJTb30BAaHNM JKe HACIeI0BaHust TPeOyeTCst CO3IaBaTh HOBBIN KJIACC LT KasKI0N
JIOTIOJIHUTEIbHON 00si3anHoCTH (HarpuMmep, BorderedScrollableTextView,
BorderedTextView), uTo BEIET K YBEJMUECHHIO YNC/IA KITACCOB U, KAK CJIEICTBHE,
K BO3PACTaHMIO CJIOKHOCTU cucTeMbl. KpoMe TOro, mpuMeHeHne HeCKOAbKUX
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JIEKOPATOPOB K OAHOMY KOMIIOHEHTY I03BOJISIET IIPOM3BOJIbHBIM 00PasoM cove-
TaTh 00A3aHHOCTH.

JlekopaTopsl TO3BOJIAIOT JIETKO H00aBUTh OAHO U TO e CBOICTBO ABaxabl. Ha-
npuMep, 4ToOBI OKPYKUTh 00BEKT TextView ABONHOII paMKOii, HysKHO IIPOCTO
n00aBUTH [Ba JeKopaTopa BorderDecorators. [IBoiiHoe Hac/ieqoBaHNe KJac-
cy Border B JIydllleM cJIydae YpeBaTo OMIMOKaMU;

Q 7120360.5€Mm U3BEHCAMb NEPEZPYICCHHBIX DYHKUUSIMU KIACCO8 HA BEPXHUX YPOBHSIX
uepapxuu. [lexopatop paspelnaer 100aBJIsTh HOBbIE 00SI3aHHOCTH 110 Mepe Heob-
XOAUMOCTH. BMeCTO TOro 4roGbl MBITATHCS HOAAEPKATH BCE MBICIUMBIE BO3MOK-
HOCTH B OJTHOM CJIOKHOM, JIOIYCKAIONIEM Pa3HOCTOPOHHIOID HACTPOWKY KJacce,
BbI MOJKETE OIPENIEIUTh TIPOCTOM KJIacC U TIOCTENEHHO HApaIuBaTh ero (hyHKIU-
OHAJILHOCTH € MOMOTIIBIO JIEKOPATOPOB. B pedyJibTate NMpuioKeHue yxe He TLia-
TUT 32 HEUCHoJb3yembie GyHKIMu. HeTpy/iHO Takke OnpeessiTh HOBbIe BUIbI
JIEKOPATOPOB HE3aBUCUMO OT KJIACCOB, KOTOPbIE OHU PACITUPSIOT, aXKe eCJIN Mep-
BOHAYAJIBHO TaKWeE PACHIMPEHUS He MJIAHUPOBAINCD. [Ipu pacimpeniu ke cox-
HOTO KJjiacca OObIYHO IPUXOAUTCS BHUKATh B A€TAJIM, He MMEOI1e OTHOIIECHUSI
K J00aBIsseMOoil (byHKIUI;

Q dexopamop u ezo0 Komnonenm He udenmuunol. JeKopaTop aeicTByeT Kak mpo-
3pauHoe oOpamienne. Ho 1eKopupoBaHHbBII KOMIIOHEHT BCe e He MIEHTHYEeH
ucxonHomy. IIpu uCIob30BaHMY IEKOPATOPOB 3TO CJIELYET UMETh B BUJLY;

Q MHOKNCECMB0 MeaKUX 00pexmos. 1Ipu MCIIONb30BAaHUU B IIPOEKTE TIaTTepHa OEeKO-
paTop HEPEAKO IMOJIYYaeTCsl CUCTEMA, COCTaBJIEHHAsT U3 OOJIBLIOTO YKC/IAa MEJIKUX
00BEKTOB, KOTOPbIE IOXOXKK APYT Ha APYra U PasjiyaroTcst TOIbKO CIIOCOO0M B3a-
MMOCBSI3H, 2 He KJIaCCOM U He 3HAYEHUSIMUA CBOMX BHYTPEHHUX TIEPEMEHHBIX. XOTsI
POEKTUPOBILUK, pasOUPArOIUICsS B YCTPOUCTBE TAKOH CHCTEMbI, MOXKET JIETKO
HACTPOUTD €€, HO M3y4aTh U OTJIKUBATH €€ 0YeHb TSIKEJIO.

Peanuszauvs
[TpuMeHeHHe aTTepHa AEKOPATOP TpeOyeT pacCMOTPEHNUST HECKOJIBKUX BOIIPOCOB:

Q coomeemcmgue unmepgeticos. intepdeiic nekoparopa A0/oKeH COOTBETCTBOBATH MH-
tepdeiicy mekopupyemMoro komnonenta. Iloatomy kmaccol ConcreteDecorator
JIOJIKHBI HAc/Ie10BaTh obmieMy Kiaccy (1o kpaiineil mepe, B C++);

Q omcymcmeue abcmpaxmmoezo kiacca Decorator. HeT HeOOXOIUMOCTH OIIPEIEIISATH
abCTpaKTHBII Kiiacec Decorator, e/ IIaHUPYETCs I0OaBUTH BCEro OHY 00si-
3aHHOCTH. Tak YacTo MPOMCXOIUT, KOT/A BBl paboTaeTe ¢ yKe CyIIeCTBYOIIEn
uepapxueil KJiaccoB, a He TPOEKTUPYeTe HOBYIO. B TakoM ciy4ae OTBETCTBEH-
HOCTb 32 Ilepeajipecaliio 3alpocoB, KOTOPYIO 0ObIYHO HeceT Kjacc Decorator,
MOJKHO BO3JIOKUTb HETIOCPEJACTBEHHO Ha ConcreteDecorator;

0 obnezuennvie kiaccor Component. Ytobbl MOKHO OBLIO TAPAHTUPOBATH COOTBET-
cTBrEe MHTEP(ENCOB, KOMIIOHEHTbI U J€KOPATOPbI JA0JKHbI HACIe[0BaTh 00IEMY
Kjaccy Component. BakHo, 4TOObI 9TOT KJ1ace ObLI HACTOIBKO JIETKUM, HACKOJIb-
KO BO3MOKHO. VIHBIMU CJIOBAMU, OH JIOJKEH OIpeiesisiTh HHTePdeiic, a He XPAaHUTb
JaHHbie. B MpOTUBHOM cityuae AeKOpaTOPhl MOTYT CTaTh BECHMA TSKETOBECHBIMHU,
U IPUMEHATD UX B OOJIBIIOM KOJMYecTBe OyieT HakmaaHo. Briouerre 6osbImoro
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ymcsa (pyHKIMH B kiacc Component Takyke yBEeJIMYUBAET BEPOSTHOCTD, UTO KOH-
KPETHBIM TOJIKJIAcCaM TIPUJIETCS TIATUTH 32 TO, YTO UM He HYKHO;

Q usMenenue 06uKa, a He GHYMpeHezo ycmpoticmea obsexma. JekopaTop MOKHO
paccMaTprBaTh KaK TMOSIBUBIILYIOCS Y 00beKTa 000I0UKY, KOTOPASI M3MEHSIET €TO
nosejieHue. AbTepHATHBA — U3MEHEHIE BHYTPEHHETO YCTPOiicTBa 00bEKTa, XO-
POIIMM TIPUMEPOM YETO MOJKET CIYKUTH IaTTepH CTPaTerus.

Crpaterunm sryuiiie OAXOIAT B CUTYAIUSIX, KOT/la Kjacc Component yike J10CTa-
TOYHO TSIKEJI, TAK YTO MPUMEHEHHUE MaTTepHa AEKOPATOP OOXOAUTCS CAUIITKOM
noporo. B mattepHe cTpaTerMs KOMIOHEHTHI MEPEAAI0T YacTh CBOel (hyHKITHO-
HAJIBHOCTH OTIETBHOMY O0BEKTY-CTPATErHH, TI09TOMY M3MEHHUTh MJIM PACITHPHUTh
HOBe/IeHHe KOMITOHEHTA JIOIyCTUMO, 3AMEHUB 3TOT OOBEKT.

Hampumep, Mbl MOKeM TTOJIEPKATh Pa3HbIe CTUITM PAMOK, TIOPYYHUB PUCOBAHUE
pamMKH crierranbHoMy 00bekTy Border. O6bekT Border SIBASETCS MPUMEPOM
00BEKTa-CTPATETUIL B IAHHOM CJIy4ae OH MHKAIICYJIUPYET CTPATErNI0 PUCOBAHUS
pamku. Yucsio crpateruii Mosker GbITh JII0OBIM, T09TOMY 2(MEKT TaKoil ke, KaKk
OT PEKYPCUBHON BJIOKEHHOCTHU JIEKOPATOPOB.

Hanpumep, B cucremax MacApp 3.0 [App89] u Bedrock [Sym93a] rpaduueckue
KOMITOHEHTBI, Ha3bIBaEMbIe BUIaMU (VIEWS), XPaHST CIIMCOK 0OBEKTOB-0(hopMUTE-
Jsieii (adorner), KoTopbie MOTYT J00ABIISATH PasndHbie O(OPMJIEHNST BPOJIE TPAHMUI]
K Buzy. Ecotit K BUTy MPUCOEIMHEHB! TaKHe OOBEKTHI, OH TAET UM BO3MOKHOCTD BbI-
nosHuTh cBou (yukimn. MacApp u Bedrock BeIHYKIEHBI TIPEOCTABUTD JIOC-
TYIT K 3THM OIEPallisM, TIOCKOJIbKY KJIace View BecbMa TsiKesL. Bblto Obl CIMIIKOM
PaCTOUUTEITHHO UCTIOIB30BATh TTIOJTHOMACIITAOHBII OGBEKT TOTO KITacca TOJIBKO JIJIst
TOro, YTOOBI 106ABUTH PAMKY.

ITockobKy maTTepH AEKOPATOP M3MEHSET JIUITh BHEITHUN 00K KOMITOHEHT,
MocJeTHEMY HIYETO He HA/IO «3HATh» O CBOMX JIEKOPATOPaX, TO €CTh IEKOPATOPbI
MIPO3PAYHBI JIJIT KOMITOHEHTA.

aDecorator
aDecorator

component e > componont ={aComponent }

L DYHKLMOHAIBHOCTb, PACLLUMPEHHas AeKopa TopOMJ

B catydae crpaTeruii caMoMy KOMIIOHEHTY M3BECTHO O BO3MOKHBIX pacHIMpeHN-
stx. TToaTOMY OH JOJIZKEH paciioiaraTh nHhopMarmeii 060 BCeX CTPATETUsIX U CChl-
JIaThCS HA HUX.

~
raComponent
aStrategy
Lstrategies [ > L (aStrategy w
next ® -
L next J

L DYHKLUMOHAIIbHOCTb, PaCLUMPEHHas! crpam—:lmelzJ
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[Ipu ncnosp3oBaHNM 1TO/IX0/IA, OCHOBAHHOTO HA CTPATETUsIX, MOKET BOZHUKHYTh
Heo0XOAUMOCTh MOAU(DUIIPOBATH KOMIIOHEHT, YTOOBI OH COOTBETCTBOBAI HOBO-
My paciiipenuio. C Apyroil CropoHbl, y cTpaTeruu MOXKeT ObITh CBOil cOOCTBEH-
HBIN CTIeMaIn3uPOBaHHbIN WHTepdelic, ToTa Kak mHTepdelic mekopaTopa 10J-
JKeH TOBTOpATh MHTepdeiic KommnoHeHTa. Hampumep, crparernu pucoBanus
paMKy HeOGXOAUMO OIIPeJe/IUTh BCEro JIMIIb MHTepdeiic 1 9TO omepainuu
(DrawBorder, GetWidth u T.1.), TO €CTh KJIaCC CTPATErHU MOKET ObITh JIeT-
KUM, HECMOTPSI HA TSIZKEJIOBECHOCTh KOMIIOHEHTA.

Cucrembr MacApp u Bedrock npuMeHsioT Takoi 11oaxo/; He TOJIbKO 115t 0(hopM-
JIEHUS BUJIOB, HO U JIJIs PACIIUPEHUS 0COOEHHOCTEl TT0BeIeHns 00bEKTOB, CBS-
3aHHBIX ¢ 00paboTKOIl coObITHIl. B 06erx cucreMax BUJ BEJIET CIIMCOK OOBEKTOB
HOBEJIeHNsI, KOTOPbIe MOI'YT MOAUMDUIIMPOBATh U II€peXBaThiBaTh cOObITHs. Kask-
JIOMY 3aperucTPpUpPOBaHHOMY OOBEKTY TOBEICHUS BU IPEAOCTABIISIET BOZMOIK-
HOCTb 00paboTaTh COOBITHE L0 TOrO, KAK OHO OYZAET IEPeJaH0 HE3apEeruCcTPUpPO-
BaHHBIM O0BEKTaM TAKOTO POJA, 3a CYET Yero JOCTUIAeTCs IepeolpeieieHue
noBesieHns. MoykHO, HalTpUMep, IEKOPUPOBATH BUJ CIIEITNATHHON TOAIEP/KKOM
paboThl ¢ KIaBUATYPOU, €CJIM 3apernCTPUPOBATh 00BEKT MTOBEJAECHNUS, KOTOPBII
nepexBaThiBaeT 1 06pabaThiBaeT COOBITUS HAKATUST KJIABUIILL

MNMpumep kopa
B CJeayoneM IpruMepe IMoKa3aHo, KakK peajan30BaTh JICKOPAaTOPbI ITOJIb30BATEJIb-

ckoro mHTepdeiica B mporpamme Ha C++. Mbr 6yz[eM pearosaraTh, 4YTO Kj1acc KOMIIO-
HeHTa Ha3bIBaeTcd VisualComponent:

class VisualComponent {
public:
VisualComponent () ;

virtual void Draw();
virtual void Resize();

//
}i
OHpeJIeJII/IM noJKJIace kimacca VisualComponent ¢ uMeHeM Decorator, OT KO-
TOPOTO 3aTeM IIOPOJAUM IIOJKJIACCHL, PEeAIM3YIONNe Pa3InYHble O(bopMJIeHI/Iﬂ:

class Decorator : public VisualComponent {
public:
Decorator (VisualComponent*) ;

virtual void Draw();
virtual void Resize();
//
private:
VisualComponent* component;
}i
O06bekT Kimacca Decorator AeKopupyer 00beKT VisualComponent, Ha KOTOPbIA
CCBbLIJIACTCA TIEPEMEHHAA 9K3EMILIAAPa _component, WHUINAJIN3VPYEMadad B KOHCTPYKTOPE.
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Jlst kaskoit oniepaiiuu B untepdeiice VisualComponent B Kjiacce Decorator orpe-
JleJieHa peajnsaliis 110 YMOJIYaHIo, IiepeJaoliast 3alpochl 00beKTy, Ha KOTOPbIN Be-
JIET CChlIIKa _component

void Decorator::Draw () {
_component->Draw () ;

void Decorator::Resize () {
_component->Resize();

}

[Topkmacest Decorator ONPEAENSIOT clelnaan3upoBaHHbie onepannn. Hampu-
Mep, Kiiace BorderDecorator n06aBisieT K CBOEMY BHYTPEHHEMY KOMIIOHEHTY paM-
Ky. BorderDecorator — 9T0 nojikjiacc Decorator, rie onepaiusa Draw 3aMelieHa
TakK, 4TO pUcyeT paMKy. B aToM Kiacce ompeiesieHa TaksKe 3aKpbITast BCIIOMOTaTe IbHast
omepanust DrawBorder, KOTopast, COGCTBEHHO, 1 n306pakaeT paMKy. Peanmsarnim Bcex
OCTAJIbHBIX OMepanni 3TOT MOAKJIACC HACTEAyeT OT Decorator:

class BorderDecorator : public Decorator ({
public:
BorderDecorator (VisualComponent*, int borderWidth) ;

virtual void Draw();

private:

void DrawBorder (int) ;
private:

int width;

}i

void BorderDecorator::Draw () {
Decorator::Draw () ;
DrawBorder (_width) ;

}

[Togkmacepl ScrollDecorator n DropShadowDecorator, KOTOpPbIE 106aBAT
BU3YaJIbHOMY KOMIIOHEHTY BO3MOKHOCTD ITPOKPYTKU U OTTEHCHU MOKHO PEAJN30BaTh
AQHAJIOTUYHO.

Terepp HaM yacTCSd CKOMIOHOBATDH 9K3EMILJISIPBI ATUX KJIACCOB JIJIST TIOTydeHUs
pasnmuHbix ohopmiiennii. Hiske okazaHo, Kak UCIOIb30BATD JI€KOPATOPBI JIJIS CO3/1a-
HUS IIPOKPYYMBAEMOr0 KOMIIOHEHTa TextView ¢ paMKOIl.

Bo-1miepBbix, HysKeH KaKOU-TO croco0 TIOMECTUTh BU3YaIbHBIN KOMIIOHEHT B OKOH-
HbIiT 06beKT. [Ipeanookum, 4To B HallleM Kjaacce Window /I 9TOM eI UMeeTcst
onepanusa SetContents:

void Window::SetContents (VisualComponent* contents) {
//
}

Tenepb MOJKHO CO3/1aThb I10JI€ [IJIAA BBOJla TEKCTA 1 OKHO, B KOTOPOM 6yaeT HaXO/IUTb-
Cs 9TO I10JIE:
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Window* window = new Window;
TextView* textView = new TextView;

TextView — nojkjaacc VisualComponent, 3HAUUT, Mbl MOTJIN ObI IOMECTUTD €ro
B OKHO:

window->SetContents (textView) ;

Ho Ham HyzKHO TT0JTe BBOZIA C paMKOI M BOBMOKHOCTBIO TPOKPYTKH. [ToaTomy mpen-
BapUTEIBHO MBI €T0 HaJJIeKAINM 06pasoM 0(hOPMIM:

window->SetContents (
new BorderDecorator (
new ScrollDecorator (textView), 1

) 7

[TockosbKy Kiace Window obpariiaerest K CBOEMY COIAEPKUMOMY TOJIBKO Yepe3 MH-
Tepetic VisualComponent, ToO eMy HEM3BECTHO O MPUCYTCTBUY JieKopaTtopa. Kiment
TIPH JKEJTAHUT MOKET COXPAHUTD CCBIJIKY HA CAMO TI0JIe BBOJI, €CJIM MY HY/KHO paboTaTh
C HUM HEIMOCPE/ICTBEHHO, HAIIPUMED BBI3BIBATDH OIEPaIliy, He BXOAsIe B HHTep(heiic
VisualComponent. KineHTbI, KOTOPBIM BaskHa MACHTHYHOCTH OOBEKTa, TAKIKE JOJIK-
HbI 00paIaThesl K HeMy HaIPSIMYTo.

U3BecTHbIE NpUMeHeHus

Bo MHOTEX 6HOIMOTEKAX IS TIOCTPOEHsT 00bEKTHO-OPUEHTHPOBAHHBIX HHTEPdETi-
COB TIOJIb30BATEJIsI IEKOPATOPBI IPUMEHSTIOTCS /ISt 106aBJIeHUS K BUKeTaM rpadudec-
kux oopmireHmit. B kauecTBe mpumepoB MoskHO HazBath InterViews [LVC89, LCI+92],
ET++ [WGMS88] u 6ubimoreky kimaccoB ObjectWorks\Smalltalk [Par90]. dpyrue Ba-
pPHAHThI IPUMEHEHUS [aTTepHa AeKopaTop — 970 Kiace DebuggingGlyph us 6ubmimo-
teku InterViews u PassivityWrapper us ParcPlace Smalltalk. DebuggingGlyph
neyaTaeT OTJIAJ0YHYI0 HH(GOPMAIIHMIO 10 U TIOCJE TOTO, KaK TePeajipecyer 3ampoc Ha
pasMellieHre CBOeMY KOMITOHEHTY. JTa MH(OPMAIIU MOKeT ObITh MOJIe3Ha [IJIsT aHaJIW-
32 W OTJIaJIKM CTPATeTHH pasMelleHrss 00bEeKTOB B CJIOKHOM KoHTeltHepe. Kiacc
PassivityWrapper MO3BOJISET PA3PEIINTh WU 3AIPETUTDH B3AUMO/IEHCTBIE KOMIIO-
HEHTA C TI0JIb30BATETIEM.

Ho npuMeHeHne maTrepHa AEKOPATOP HUKOUM 00pPasoM He OrPaHUYUBACTCST Pa-
(buyeckumu nnTepdeiicaMu MoJab30BaTENs, KaK MOKa3bIBAET CIEAYIONIII TPUMeEp, OC-
HOBAHHBIM Ha TIOTOKOBBIX KJ1accax u3 kapkaca ET++ [WGMSS].

[ToTok — 3710 (hyHIaMEHTAIbHAsE aOCTPAKIUs B GOJIBITHHCTBE CPEICTB BBOJA,/ BbI-
Bojia. OH MOJKET MPeOCTaBIATh HHTEpdElC 1ist TpeodpasoBaHust 0GBEKTOB B MOCJIE-
JIOBATEIbHOCTH GANTOB WJIM CUMBOJIOB. DTO MMO3BOJISIET 3aIlUcaTh 0OBEKT B (hailr win
Gydep B maMsITH U BIIOCIEACTBUN U3BJIeUYb ero oTTyaa. CaMblil 04eBUAHbII criocob cjie-
JIATh 9TO — OTPEAETUTh aOCTPAKTHBIN KJace Stream ¢ MOAKIacCaMi MemoryStream
U FileStream. IIpeamnono)nM, OHAKO, YTO HAM XOTEJOCH ObI €Ille YMETb:

Q KOMIIPECCHPOBATD JIaHHBIE B TIOTOKE, TIPUMEHSAI PAa3JIUYHble aJITOPUTMbI CoKATHS
(KoMpoBaHKe TIOBTOPSIONIMXCS CEepUid, anropuTm Jlemmensa-3uBa u T.11.);
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0 npeo6pa3oBbIBaTh JaHHbIE B 7-OuTHbIe cuMBOJbI Koga ASCII s nepegaun 1o
KaHaJy CBSI3U.

[TaTrepH AEKOPATOP MO3BOJSET BeChbMa 3JIEraHTHO A00aBUTh TaKue 00S3aHHOCTH
notokaMm. Ha guarpamme HuzKe 1MOKa3aHo OJIHO M3 BO3MOKHBIX PelleHuil 3a/1a4u.

Stream -
Putint()
PutString()
HandleBufferFull()
I I I mponent
MemoryStream FileStream StreamDecorator CCO pone
HandleBufferFull() HandleBufferFull() HandleBufferFull()Jo — — = — = — 1
A '
1
| | |componenb>HandeBuﬁmFuH0‘tﬂ
ASCII7Stream CompressingStream
Cxatb faHHble B 6ydepe \C>
HandleBufferFull() HandleBufferFull() ©-]= = StreamDecorator::HandleBufferFull()

AOGCTpakTHBIN KJIacc Stream MMeeT BHYTPeHHUIT Oydep U mpeocTaBisieT onepa-
UM JIJIST TIOMEIIEeHNsI IaHHbIX B TOTOK (PutInt, PutString). Kak Tobko 6y(1)ep 3a-
MOJIHSIETCs, St ream BbI3bIBaeT abCTPAKTHYIO omepaiio HandleBufferFull, Koto-
past BBITIOJTHSIET peasibHOe MepeMeltieHre TaHHbIX. B kmacce FileStream aTa onepanus
3aMeIMIaeTcs Tak, uTo Oydep 3amucbiBaeTcst B aiii.

KitoueBbIM 371€Ch SBIsieTCS Kiace StreamDecorator. IMEHHO B HeEM XpaHUTCS
CCBIJIKA Ha TOT MTOTOK-KOMIIOHEHT, KOTOPOMY TiepeajipecyioTcs Bce 3armpochl. [Togkmac-
cbl StreamDecorator 3aMeniaior oneparuio HandleBufferFull U BBIIOJIHAIOT /10-
MTOJTHUTEJIbHBIE ZIEHCTBUS, TIepe/i TeM KaK BBI3BATh Pean3aliio 3TON onepaluy B Kirac-
ce StreamDecorator.

Hampumep, moaximace CompressingStream cknuMaeT faHHbie, a ASCII7Stream
KouBeprupyer ux B 7-6utHbiii kKox ASCII. Terepb, st TOro yTo6bl CO31aTh 0OBEKT
FileStream, KOTOPBIN 00HOBpEeMENHO CRUMAET JAaHHbBIE W TPeo0dPasyeT Pe3yabTat
B 7-OMTHBIN KOJ, JOCTATOYHO IIPOCTO JEKOPUPOBaTh FileStream ¢ UCIOJIb30BAHIEM
CompressingStream u ASCII7Stream:

Stream* aStream = new CompressingStream(
new ASCII7Stream(
new FileStream("aFileName")

) 7
aStream->PutInt (12);
aStream->PutString ("aString");

PoacrBeHHble naTtrepHbl

ApanTep: ecin AEKOPATOP UBMEHSIET TOJIBKO 00sA3aHHOCTH 0OBEKTA, HO HE €0 UH-
tepdeiic, To aganTep npuaaeT oObEKTY COBEPIIEHHO HOBBII HHTEphEiic.
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KOMMOHOBLLUYK: 1EKOPATOP MOKHO CYUTATH BHIPOKAEHHBIM CJAYY4aeM COCTABHOIO
06beKTa, y KOTOPOro eCTh TOJAbKO oauH KommoHenT. OaHako AeKopaTop aobasiser
HOBbIE 00A3aHHOCTH, arpernpoBaHnue 0OHEKTOB He SBJISETCS €ro LEIbIO.

CrtpaTerusa: gekoparop 1o3BoJideT U3MEHUTh BHeIIHUl 06/1MK oObeKTa, cTpaTe-
rMsl — ero BHyTPEHHee cojepskaHue. JTO ABa B3aMMOAONOIHAIONINX cI1ocoba M3MeHe-
Hug oObeKTa.

MaTtTrepH Facade

Ha3BaHune n KﬂaCCMCpMKaLlMﬂ natrepHa
dacap, — narrepH, CTPYKTYPUPYIONTHH 0OBEKTHI.

Ha3Ha4yeHue

[Tpenocrasiser yHuduuupoBaHHbiii nHTEpdeiic BMecTo Habopa uHTepdeiicoB He-
KoTopoii nozcucrembl. Dacapn, onpesnessier nnarepdeiic 6ojee BLICOKOTO YPOBHS, KOTO-
PBIil YIIPOIIAET MCIIOJIB30BAHUE TIOACUCTEMBI.

Mortuauuns

Pasz6uenne Ha TTOACUCTEMbI 0OJIErYaeT TPOEKTUPOBAHKE CJOKHON CUCTEMBI B TIEIOM.
OOG11ast 1eJib BCSIKOTO TIPOEKTUPOBAHUS — CBECTH K MUHUMYMY 3aBUCHMOCTD MOJICHCTEM
Apyr OT Jpyra u obMeH undopmanueii Mexay Humu. OnuH U3 CrocoboB pelleHust AToil
3aj1a4M — BBeJieHre oObekTa hacaf, NPeoCTaBISONMH eIMHbII YITPOIIEHHBIN HHTEP-
(eiic k GoJtee CJIOKHBIM CHCTEMHBIM CPEJICTBAM.

Knaccsbl knueHra

dacap

e

Knaccbl nogcucremsi

Paccmorpum, HanpuMep, cpelly TPOTPAMMUPOBAHUS, KOTOPAsl aeT TPUJIOKEHH-
SIM JIOCTYTI K TIO/ICUCTeMe KOMIUJISIIUU. B 9TOil mojicucTeMe NMEIOTCsST TaKKUe KJIACCHI,
Kak Scanner (JIEKCMYECKUN aHATU3AaTOP), Parser (CMHTAKCUYECKUN aHATU3ATOP),
ProgramNode (yses nmporpamMmbi), BytecodeStream (II0TOK 6aiiTOBBIX KOZOB)
u ProgramNodeBuilder (cTpouTesb y3Ja mporpammbl). Bce BMecTe oHu cocTaB-
JITIOT KOMOUJISITOP. HEeKOTOPBIM Cliennaan3upoBaHHBIM TIPUJIOMKEHISIM, BO3MOKHO,
MOHAOOUTCS TIPAMOI TOCTYT K 9TUM Kjiaccam. Ho it GOJIbIIMHCTBA KJIMEHTOB KOM-
MUJIATOPA TaKKMe JETaJN, KaK CHHTAKCUYECKUiT pa3bop U reHepanust Koja, 0ObIYHO He
HY’KHBI; UM ITPOCTO TpeOyeTcst OTKOMITMIMPOBATH HEKOTOPYTO mporpamMmmy. [liist Takux
KJINEHTOB TIPUMEHEHIe MOIITHOTO, HO HU3KOYPOBHEBOTO MHTEP(delica IoCUCTEMBI KOM-
MUK TOJBKO YCIOKHSIET 3371249y .
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Compiler

Compile()

Knaccbi
nogcucremsl
KoMnunaauuun

—>| Scanner |—— ->| Token |<7
-— Parser | | Symbol I‘i

—>| ProgramNodeBuilder I— - ->| ProgramNode '—

T
|
I
|
|
|
|
|
|
1
|

Statement Node

ExpressionNode
| StackMachineCodeGenerator | | RISCCodeGenerator | VariableNode

Yt06bI TpesocTaBuTh HHTEPDELC GoJiee BBICOKOTO YPOBHSI, M30JUPYIOIIUI KINEH-
Ta OT TUX KJIACCOB, B MOJACUCTEMY KOMITWJISIIIUK BKJIIOYEH Tak)Ke Kjaacc Compiler
(xomnuzsitop). OH onpeziesisgeT yHUGBUIIMPOBAHHBIN MHTEPGEC KO BCeM BO3MOXKHOC-
M Komnuisitopa. Kinace Compiler BeicTynaer B posu dhacaja: mpeiaraet mpocTon
untepdeiic Kk 6osee ciaoxkHOU moacucTeMe. OH «CKJIEHMBAET> KJIACCHI, PEATU3YIOIINE
(OYHKIIMOHAIBHOCTD KOMIUJIITOPA, HO He CKPLIBAET UX MOJHOCTHIO. Biaromapst daca-
JIy KOMITMAATOPa paboTa GOJIBIITMHCTBA IPOrPaMMUCTOB obsierdaercst. Ilpu aTom Te,
KOMY HY’KEH JIOCTYII K CPEJCTBAM HU3KOTO YPOBH, HE JIUIIAIOTCS €r0.

NMpumeHnmocTh
NcnonpayiiTe nmarrepH ¢acap, Kormaa:

Q XOTHUTe MPEJOCTABUTH MTPOCTOI MHTEePdENC K CI0KHON moacucteme. JacTo mozcuc-
TEMBI YCJIOKHSIOTCS TI0 Mepe pa3BuTHs. [IpuMenenne OOIBIIMHCTBA TATTEPHOB
IPUBOAUT K MOSIBJEHUIO MEHBIINX KJIACCOB, HO B GOJIbILIEM KoJdecTBe. Takylo
MOJICKICTEMY TIPOIIe TIOBTOPHO HMCIIOJIb30BaTh U HACTPAUBATH I0J] KOHKPETHBIE
HY/bl, HO BMECTE€ C TeM IPUMEHATD IoACHCTeMY (€3 HaCTPOMKHU CTAHOBUTCSI
tpyanee. Pacapg npepsiaraeT HEKOTOPBIN BUJL CUCTEMBI TT0 YMOJIYAHUIO, YCTPau-
BarOIIMI OOJIBPIIMHCTBO KJAMEHTOB. U nib Te 00beKTh, KOTOPbIM HYKHBI O0JIee
[IUPOKIE BO3MOKHOCTU HACTPOMKM, MOTYT OOPATUThCS HAIPSIMYIO K TOMY, YTO
HAXOJUTCS 32 (hacagom;

0O MeKAy KAMeHTaMK U KJaccaMy peaiusaliuil abCTPaKkIny CyLIecTByeT MHOIO 3a-
BrcuMocTei. dPacag 1mo3BOJUT OTAEJUTH TOJCUCTEMY KaK OT KJIHWEHTOB, Tak
U OT APYIUX IIOJCUCTEM, YTO, B CBOIO OUEpe/lb, CIIOCOOCTBYET HOBBIIEHUIO CTelle-
HU HE3aBUCHMOCTU U MEPEHOCUMOCTH;
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Q BBl XOTUTE PA3JIOKUTD [TOJICUCTEMY Ha OT/IesbHbIe cyion. Vcnomnbayiite dacaz pis
ollpe/ie/IeHUs] TOUYKU BXOJla Ha Kax/blil ypoBeHb 1ojicucteMbl. Eciu nojcucre-
MBI 3aBUCAT JIPYT OT JIPYTa, TO 3aBUCUMOCTb MOKHO YIIPOCTUTD, Pa3peliuB Mo/1-
cucreMaM 0OMEHUBATHCS WHMDOPMATIHEH TONBKO Yepes (hacajibl.

CTpyKTypa

[ dacap, I

Knaccel nogcucremsi

| — L1

| [« ||

YyuactHukn
0 Facade (Compiler) — dacan;

— «3HaeT», KaKMM KJIacCaM TTOICUCTEMBI a/[PecoBaTh 3a1poc;

— JIeJIErUPYeT 3aIPOChl KJIMEHTOB HOAXOAAIMM 00beKTaM BHYTPH HOJACUCTEMbI;
0 Knaccel moacucrems! (Scanner, Parser, ProgramNode # T.J1.):

— peanm3yoT (GYHKIIMOHATBHOCTD MTOJCUCTEMBT;

— BBIIOJIHAIOT PaboTy, HOPyYeHHYI0 00beKTOM Facade;

— HHUYETO He «3HAIT» O CYIIEeCTBOBAHUM (hacaja, TO €CTh He XPAHST CCBIJIOK Ha

HEro.

OTHoweHUs

KimeHThr 001IaI0TCST ¢ MOACKCTEMON, TIochiIast 3anpockt pacany. OH nepeaapecy-
eT UX IOAXOJAIINM OOBbEKTaM BHYTPH MOACUCTEMbBL. XOTS OCHOBHYIO PaOOTY BbIIIOJIHS-
10T UMEHHO 0OBEKTHI MOCUCTEMBI, (pacany, BOSMOKHO, IIPUAETCS IIpeoOpa3oBaTh CBON
unrepdeiic B uHTEPGHEHCH MOICUCTEMDIL.

Kimenrst, mosbayiotuecs: pacazioM, He IMEROT TPSIMOTO JIOCTYIA K 00beKTaM Mmo/I-
CHUCTEMBI.

Pe3ynbTarsi
Y mattepHa acan ectb caeAyonue ITpenMyTIecTBa:
Q M30JIUPYET KJIMEHTOB OT KOMIIOHEHTOB TIOJICUCTEMbI, YMEHbBINAST TEM CAMBIM YHC-

JIO O6’beKTOB, C KOTOPbIMHU RJIMEHTaM ITPUXO/IUTCA UMETD J1€J10, 1 YIIpOoIlasd pa60-
Ty C HOlICI/ICTeMOfI;
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O TO3BOJISIET OCAAOUTH CBS3AHHOCTH MESK/LY MOACUCTEMON U ee KJIMEeHTaMH. 3avac-
TYIO0 KOMITOHEHTBI TTOICKCTEMBI CUITLHO cBsi3anbl. Corabast CBI3aHHOCTH TIO3BOJIS-
€T BUOM3MEHITh KOMIIOHEHTBI, He 3aTParuBasi P aToM KianeHToB. Dacaibl
[IOMOTAIOT Pa3JIOKUTh CUCTEMY Ha CJIOU U CTPYKTYPUPOBATH 3aBUCUMOCTH MEKLY
00BEKTAMH, a TaKsKe M30€KaTh CAOKHBIX M IIUKIMIYECKIX 3aBUCUMOCTEH. ITO MO-
JKET OKa3aTbCsl BAKHBIM, €CJIN KJIMEHT U TO/ICUCTEMA PEATU3YIOTCH HE3aBUCUMO.
YMenbllleHHEe YHCJIa 3aBUCUMOCTEN Ha CTAJMM KOMITMJIAIIMY YPEe3BbIYaiiHO BaxK-
HO B GOJIBINX cucTeMax. XO4eTcs, KOHEYHO, YTOObI BPEMsI, YXOJIsIlee Ha mepe-
KOMITHJISATIMIO TIOCJE U3MEHEHUsT KJIACCOB MOJACUCTEMBI, OBLIO MUHUMATBHBIM.
CoxkpallieHue 4ucia 3aBUCUMOCTel 3a cdeT (pacasoB MOXKET YMEHBIIUTb KoJnye-
CTBO HYSK/IQIONIUXCST B TIOBTOPHON KOMITHJISTINY (hailioB mocsie HeGOoMbIoi Mo/H-
dukanuy Kakol-HUOYIb BaXKHOM ToicrcTeMbl. Dacaji MOKET TakKe YIIPOCTUTh
IIPOIlecC MepeHoca CUCTEMBI Ha IpyTUe 11aT(OPMBI, IOCKOJIbKY YMEHDIIAETCS Be-
POSITHOCTB TOTO, YTO B PE3YJIbTATE W3MEHEHWSI OTHON TIOJCHCTEMBI TOHA0OUTCST
MU3MEHATb 1 BCE OCTAJIBHDIE;

O cacaj He TPEMSTCTBYET MPIIOKEHUSAM HAPSIMYIO 00paIaThest K KIaccaM moji-
CHCTEMBI, €cJiu 3T0 Heobxoanmo. TaknM 06pa3oM, y Bac ecTh BBIGOP MKy TIPOC-
TOTO# ¥ OBIHOCTBIO.

Peanusauus

[Tpu peanuzanuu dacaja ciaemyer oOpaTUTh BHUMAHUE HA CIEAYIONINAE BOTPOCHL:

Q yMeHvuleHue Cmenenu CesI3aHHocmu Kauenma ¢ nodcucmemoti. CTeneHb CBs3aH-
HOCTH MOKHO 3HAUUTEIbHO YMEHBIIINTD, €CJIU CIeJaTh Kiace Facade abCTpakT-
HBIM. Ero KOHKpeTHbIE TIOIKIACCH OYIYT COOTBETCTBOBATH PA3JIUYHBIM PEaI-
3aIUSIM TIOICUCTEeMBL. TOT/1a KJIIMEHTHI CMOTYT B3aUMO/I€HICTBOBATD C TIOZICUCTEMOM
yepes uHTepdeiic abeTpakTHOTO Kiacca Facade. ITO M30JUPYET KIMEHTOB OT UH-
(bopmart 0 ToM, Kakas peanu3ains MOICUCTEeMbI UCTIOIb3YeTCs.

BMecTo MOpOsKAeHUsT MOAKIACCOB MOKHO CKOH(DUTYPUPOBATh 00BEKT Facade
pasiuHbIMu 00beKkTamu nojcucTeM. g HacTpoiiku (acajga J0CTaTOYHO 3aMe-
HUTb OJINH WJIM HECKOJIBKO TaKUX OOBEKTOB;

Q omKpvImbLe U 3aKPbIMble KAACCHL noocucmem. TlocucteMa OXoKa Ha KJ1ace B TOM
OTHOIIEHWUH, YTO y 000MX ecTh MHTePMENch U 06a YTO-TO WHKAIICYJIUPYIOT.
Kiace nHKatcympyeT cocTosiHuE W OTIepalliy, a mojcucreMa — kiaaccbl. U ecm
MI0JIE3HO PA3JINYaTh OTKPBITBIN W 3aKPbITHII HHTeP(EICh Kiacca, TO He MeHee pa-
3YMHO TOBOPUTH 00 OTKPBITOM ¥ 3aKPBITOM MHTEP(MEcax MOJACHCTEMBL
OTKpbITHIT HTEPGEIC TOICUCTEMBI COCTOUT U3 KJIACCOB, K KOTOPBIM UMEIOT I0-
CTYII BCe KJIMEHTBHI; 3aKPBIThIN WHTePdEiCc AOCTYIIEH TOJTBKO JIIsT PACITUPEHUS
nojicuctembl. Kinace Facade, KOHEUHO JKe, SBJSETCS YaCThIO OTKPBITOTO UHTEP-
(beiica, HO 5TO He emUHCTBEHHAS YacTh. /JpyTHe KIacchl IOACUCTEMBI TaKXKEe MO-
ryT OBITh OTKPBITHIMU. Hampumep, B cHCTeMe KOMITUJISIUN KJIACChl Parser
U Scanner — 4acTh OTKPBITOTO UHTEpdelica.

[lenaTh KJIacChl IOAICUCTEMBI 3aKPBITBIMUA WHOT/IA TTIOJIE3HO, HO 9TO TIOICP;KUBACT-
Cs1 HEMHOTUMU OOBEKTHO-OpreHTHpoBaHHbIME si3bikamu, I B C++, u B Smalltalk
JUTSE KJIACCOB TPAIUIIMOHHO HCIOJB30BAJIOCH IJI0OATBHOE TIPOCTPAHCTBO MMEH.
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Oprako komuTeT 10 crangaprusanui C++ 106aBIIl K S3BIKY TPOCTPAHCTBA NMEH
[Str94], u aTo Mo3BOMMIO pa3penaTh JOCTYI TOJIBKO K OTKPBITHIM KJIaccaM IO/
CHCTEMBIL.

MNMpumep kopa

PaccmoTpum 6osiee moapoGHO, Kak Bo3BecTH dhacaji BOKPYT MOACUCTEMbI KOMITUJISIIN.

B nozcucreme KoMIuuIsiiuy ornpesiesieH Kiaace BytecodeStream, KOTOPBIA pea-
JIM3YeT MOTOK 00beKTOB Bytecode. OObekT Bytecode MHKANCYIMPYeT GANTOBBII
KOJI, C TIOMOII[BIO KOTOPOTO OMUCHIBAIOTCS MAIIMHHBbIE KOMaH/Ibl. B aT0i1 ske momcucre-
Me oIlpe/iesieH ellle Kiace Token st 0ObEKTOB, MHKAIICYJIUPYIOIUX JEKCEeMbI A3bIKa
MIPOrPaMMUPOBAHUSL.

Kiace Scanner mpuHMMaeT Ha BXOjie TOTOK CUMBOJIOB U F€HEPUPYET MOTOK JIEK-
ceM, TI0 OJTHOM KasKIblii pas:

class Scanner {

public:
Scanner (istreamé) ;
virtual ~Scanner();

virtual Tokené& Scan();
private:

istream& inputStream;
bi

Kinace Parser ucrnosb3dyeT kinacc ProgramNodeBuilder s MOCTPOEHUS Jie-
peBa pa3bopa 13 JeKceM, BO3BPAIIEHHBIX KJIaCCOM Scanner:

class Parser {
public:
Parser();
virtual ~Parser();

virtual void Parse(Scanner&, ProgramNodeBuilderé);

b

Parser BbI3bIBaeT ProgramNodeBuilder Ad HHKPEMEHTHOIO IIOCTPOEHUS 1€~
peBa. BaanMozeiicTBre 3TUX KJIACCOB OMUCHIBAETCS TTATTEPHOM CTPOUTESb:

class ProgramNodeBuilder {
public:
ProgramNodeBuilder () ;

virtual ProgramNode* NewVariable (
const char* variableName
) const;

virtual ProgramNode* NewAssignment (
ProgramNode* variable, ProgramNode* expression
) const;
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virtual ProgramNode* NewReturnStatement (
ProgramNode* value
) const;

virtual ProgramNode* NewCondition (

ProgramNode* condition,

ProgramNode* truePart, ProgramNode* falsePart
) const;

//

ProgramNode* GetRootNode () ;
private:
ProgramNode* node;

}i

JlepeBo pa3bopa COCTOUT M3 IK3EMILISIPOB MOKIACCOB Kacca ProgramNode, TaKUX
Kak StatementNode, ExpressionNode u T.1. Mepapxus kmaccoB ProgramNode — 3TO
npuMep maTTepHa KOMAOHOBLMK. Kinace ProgramNode omnpenessger untepdeiic nms
MaHUILYJIUPOBAHUA Y3JIOM IIPOIPAMMBI U €r0 II0TOMKAMHU, €CJIU TaKOBblE UMEIOTCH:

class ProgramNode {
public:
// MaHUNYyJIUPOBAHME Yy3JIOM MIPOTPAMMEL
virtual void GetSourcePosition(int& line, inté& index);

//

// MaHUNYyJIMPOBAHME I[1OTOMKAMM
virtual void Add(ProgramNode*);
virtual void Remove (ProgramNode*) ;

//

virtual void Traverse (CodeGeneratoré&);
protected:
ProgramNode () ;

b

Onepaius Traverse (06xon) npunumaer 00bekT CodeGenerator (KojoreHepa-
TOp) B KauecTBe mapamerpa. [Togxmacchl ProgramNode UCTIOIB3YIOT 3TOT OOBEKT JIJIsI Te-
Heparuy MalmHHOTO Kofia B hopMe 00beKTOB Bytecode, KOTOPbIE MOMEIIAOTCS B T10-
TOK BytecodeStream. Kiacc CodeGenerator onmchBaeTcs MaTTEPHOM NOCETUTEND:

class CodeGenerator {
public:
virtual void Visit (StatementNode*);
virtual void Visit (ExpressionNode*) ;
//
protected:
CodeGenerator (BytecodeStreamé&) ;
protected:
BytecodeStreamé& output;
}i



MatTepH Facade Ll | | [ 189

¥ CodeGenerator ectb OIKIACCH, HApUMeEp StackMachineCodeGenerator
1 RISCCodeGenerator, reHePUPYIOIINe MAITMHHBIN KOJL /IS PA3/IMYHbIX allllapaTHbIX
apXUTEKTYP.

Kaskprit mogikace ProgramNode peaiusyeT orepaiiiio Traverse U odpaiiaer-
csl K Heil i1t 06X0/1a CBOUX TOTOMKOB. KaykIblil MOTOMOK PEKYPCUBHO JIEJIAET TO JKe Ca-
Moe 7151 cBoMX 1ToToMKoB. Hampumep, B nozkiiacce ExpressionNode (y3es Bblpaske-
HuUs) olepanus Traverse olpe/eseHa Tak:

void ExpressionNode::Traverse (CodeGeneratoré& cg) {
cg.Visit (this);

ListIterator<ProgramNode*> i( children);

for (i.First(); !i.IsDone(); 1.Next()) {
i.CurrentItem()->Traverse (cg);

}

Kiaccept, 0 KOTOPBIX MBI TOBOPUJIM JI0 CUX TTOP, COCTABJISIIOT TTOJCUCTEMY KOMITHJISI-
un. A Tenepb BBeieM Kjaace Compiler, KOTOPbI OYAET CIysKITh (hacagoM, O3BOJISIO-
muM cobpath Bee 9T pparMenThl BoeanHo. Kiace Compiler IpegocTaB/sger IPOCToil
nunTepdeiic 751 KOMITMINPOBAHUST UCXOHOTO TEKCTA U TeHePaIlui KOJla JiJisl KOHKPeT-
HOI MalTWHBI:

class Compiler {
public:
Compiler();

virtual void Compile (istream&, BytecodeStreamé&);
}i

void Compiler::Compile (
istream& input, BytecodeStream& output

Scanner scanner (input);
ProgramNodeBuilder builder;
Parser parser;

parser.Parse (scanner, builder);

RISCCodeGenerator generator (output);
ProgramNode* parseTree = builder.GetRootNode () ;
parseTree->Traverse (generator) ;

}

B 21001 peanmzaiyn KeCTKO «3alllnuT»> TUTT KOJOTEHEPATOpa, 09TOMY TIPOTPAMMUCTY
He Hy’KHO SIBHO 3a/IaBaTh LEJIEBYI0 apXUTEKTYPY. ITO MOKET ObITh BIIOJIHE Pa3yMHO, KOTIa
€CTh BCETO OfIHA Takas apxuTekTypa. Eciu ke 910 He Tak, MOKHO ObLIO Obl UBMEHUTH KOH-
CTPYKTOp KJjacca Compiler, uToObl OH IpUHUMAT 00beKT CodeGenerator B KA4eCcTBe
napamerpa. Torza mporpaMMECT yKasbiBasl Obl, KAKIM FeéHEPaToOPOM I10JIb30BaThCs TIPH
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MHCTaHIpoBaHuKn oObekra Compiler. Macajy KOMIMIATOPA MOKHO [TApaMeTPU30BaTh
W JIPYTUMM YYaCTHUKaMU, CKasKeM, oObeKTaMM Scanner u ProgramNodeBuilder, 4To
HOBBIIIAET THOKOCTD, HO B TO K€ BPEMS CBOIMUT Ha HET OCHOBHYTO TIeJTb (hacama — mpejio-
CTaBJIeHWe YTIPOIIEHHOTO UHTepderica /s HanboJiee pacIpoCTPAHEHHOTO caydasd.

U3BecTHblIE NpUMeHeHns

[Tpumep xommuisiTopa B pasuese «lIpuMep xoma» HaBesH UIESMU U3 CUCTEMBI
rkommusistiinu sisbika ObjectWorks\Smalltalk [Par90].

B kaprace ET++ [WGMS8S8| npusioskenre MOKeT UMeTh BCTPOCHHBIE CPECTBA
UHCTIEKTPOBAHYST 0OBEKTOB BO BpeMsT BLITOTHeH . OHI Peamnu3yioTest B OTAeTbHOI
MOJICUCTEME, BKJIIOYAIOINIEN Kaace dacana ¢ mMeHeM ProgrammingEnvironment.
Jrot dacaj ornpesiesisieT TaKue onepauy, Kak InspectObject u InspectClass
IUIST TOCTYIA K MHCIIEKTOPaM.

[Tpunoxenne, HancanHoe B cpefe ET++, MoxxeT Takke 3alIpeTUTD MOIEPIKKY
WHCTIEeKTUPOBAHUSA. B TakoMm ciydae kimacc ProgrammingEnvironment peammsyer
COOTBETCTBYIOIIHNE 3aIIPOCHI KaK ITyCThIE OTIEPAITHH, He /lesTaforie Hirdero. TorbKo moj-
Kkjacc ETProgrammingEnvironment peajnu3yer 9T Olepaluy Tak, 4T0 OHU 0T06pa-
JKAIOT OKHA COOTBETCTBYIONIMX MHCIIEKTOPOB. [IpuioskeHnio HensBeCcTHO, HOCTYITHO
MHCIIEKTUPOBAHUE WU HET. 371eCh MbI BCTpeYaeM TprMep abCTPAKTHON CBSIBAHHOCTH
MESKIy IPUJIOKEeHNeM U HOACUCTEMON MHCIIEKTHPOBAHNSL.

B omnepanmonnoii cucreme Choices [CIRM93] dhacazibl HCTTOIB3YIOTCS [T COCTaB-
JIEHVsT O/THOTO KapKaca 13 Heckombkux. KimoueBbiMu abctpakiusamu B cucteme Choices
SIBJISTIOTCST TIPOTIECCHI, TAMSITh U a[peCHbIE TPOCTPAHCTBA. J[JIsT Kask/101i M3 HIX €CTh COOT-
BETCTBYIONIAS TIOICUCTEMA, PEAIM30BAHHAS B BUJIE KapKaca. ITO 00eCIeUNBACT MOJIEPIK-
Ky meperoca Choices Ha pastbie armapaTHbie mIaTGOpPMbL. Y JIBYX TAKUX TTOJCUCTEM €CTh
<TIpeICTaBUTENINY, TO ecTh (acagpl. OHN Ha3bBalOTCA FileSystemInterface (ma-
MATh) 1 Domain (ajipecHble TPOCTPAHCTBA).

Add(Memory, Address)
Remove(Memory) Kapkac
Protect(Memory, Protection) BUPTYyanbHON
RepairFault() namsaTm
AddressTranslation o| MemoryObject
FindMemory(Address) BuildCache() —>| MemoryObjectCache |

| PagedMemoryObjectCache |

TwolLevelPageTable PersistentStore
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Hamnpumep, nis kapkaca BUPTyaJabHON TaMaTH (acagom cay:xuT Domain. Kiace
Domain MPeCTaBIsieT aapectoe mpoctpancTBo. OH obecednBaeT 0TOOPAKEHNE MEKTY
BUPTYAIBHBIMU aJ[PECAMU U CMEIEHUSIMI OOBEKTOB B MaMsITH, (haiiie WIn Ha YyCTPOii-
CTBE JIJIUTEJLHOTO XpaHeHus. Ba3zoBbie onepanuu kiaacca Domain MomIepsKuBaioT 10-
Gaprerrie 0ObEKTa B MAMSITD 10 YKAa3aHHOMY ajpecy, yaajgeHne o6bheKkTa u3 maMsITh
u 06paboTKy OMMOOK OTCYTCTBUS CTPAHMUIL.

Kak BUIHO U3 BBIENPUBEIEHHON JMAarpaMMbl, BHYTPU MOJICCTEMBI BUPTYAJTbHOM
HaMSTU MCIIOJB3YIOTCS CIIEAYIONIe KOMIOHEHTHI:

0 MemoryObject mpeacraBiasger 00BEKTHI JJAHHBIX;

0 MemoryObjectCache Kalmmpyer gaHHbIe U3 00bEKTOB MemoryObjects B (u-
3UYECKOi mamaTu. MemoryObjectCache — 310 He uTO UHOE, KaK 0ObekT CTpa-
TErns, B KOTOPOM JIOKQJIM30BAHA IMOJIUTUKA KIIIUPOBAHNI;

0 AddressTranslation HHKAICYIUPYET 0OCOOEHHOCTH 0OG0PYI0BAHMS TPAHCIS-
UM aJIPECOB.

Onepanyst RepairFault BbI3bIBAETCS [IPY BOZHUKHOBEHWH OMIMOKU M3-32 OTCYT-
CTBUSI CTPAHUI[BL. Doma in HAXOAUT OOBEKT B MAMSTH IO a/[PECy, Tie IPOU3OIILIA OIITHO-
Ka U JIeJleTupyeT olepalnio RepairFault Kally, aCCOIMUPOBAHHOMY C 9THM 00beK-
tom. IToBegenne 00beKTOB Domain MOKHO HACTPOUTD, 3aMEHUB X KOMIIOHEHTBL.

PopcrBeHHble naTtrepHbl

[TaTTepn abcTpakTHas dabpurka I0MyCcTUMO KCIIOJIb30BaTh BMecTe ¢ pacagom,
4TOOBI IIPEJOCTaBUTH UHTEP(EIC 1151 co3aHns 0OBEKTOB IOACUCTEM CIIOCOOOM, He 3a-
BUCHUMBIM OT 3TUX TojicucTeM. ABCTpakTHas dabpurka MOKET BBICTYTATh U KaK aJib-
TepHaTuBa hacagy, 4ToObl CKPBITh I1aT(OPMEHHO-3aBUCUMbIE KJIACCHI.

[TarTepH NOCPEAHVK aHaoTHYeH hacady B TOM CMBICIIE, 4To abeTparupyer QyHK-
[MOHAILHOCTD CYIIECTBYIOIUX KiaccoB. OMHaKO HasHaueHre NOCPenHuKa — abcrpa-
I'MPOBaTh IPOU3BOJIBHOE B3aUMOJEICTBAE MEKY «COTPYAHUYAOIIUMU» 00bEKTaMMU.
Yacto oH 1eHTpamusyer GyHKIMOHATBHOCTD, He TIPUCYIIYIO HU OfHOMY U3 HuX. KoJ-
JIETH IOCPeHNKA 0OMeHNBAIOTCS nHGOPMALeil IMEHHO ¢ HUM, a He HAIIPAMYIO MEK-
ny coboit. Hamporus, dacan mpocto abcrparupyet uatepdeiic 00beKTOB TOICUCTEMBI,
4ToOBI UMU OBLIO IIPOILE 10J1b30BaThest. OH He opeessseT HoBOH (hYHKIMOHAIBHOCTH,
U KJIACCAM TIOJICUCTEMbI HUYETO HEM3BECTHO O €T0 CYIIECTBOBAHUH,

OG6bruno Tpebyercst ToJbko oxuH dacag. IToatomy o6bekThl hacafoB yacto Obl-
BalOT OAMHOYKAMM.

MatrepH Flyweight

Ha3BaHue n knaccugukaums natrepHa
MpucnocobneHeL, — marTepH, CTPYKTYPUPYIOIIHE 0O BEKTHL.

Ha3Ha4yeHue

Wcnonbayer pasgenenne ans 3(OQPEKTUBHON MOAAEPKKUM MHOMKECTBA MEJKUX
0OBEKTOB.
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MoTtuauuns

B HEKOTOPBIX NPHUIOKEHUSIX UCIIOIb30BaHUE OOBEKTOB MOIJIO Obl ObITH OYEHb 110~
JIE3HBIM, HO IIPAMOJIMHENHAS PeaJn3aliist OKa3bIBAETCS HEAOIYCTUMO PACTOUUTEIbHOM.

Hanpumep, B 60JIbIINHCTBE PENAKTOPOB AOKYMEHTOB MMEIOTCA CpeacTBa (hpopMma-
TUPOBAHUS U PEAAKTUPOBAHMS TEKCTOB, B TOI WM MHOI cTerieHu Moy ibhbie. OObeKT-
HO-OPUEHTUPOBAHHbIE PEAAKTOPBI OOBIYHO IPUMEHSIIOT 00BEKThI It IPEACTABICHNUS
TAKMX BCTPOEHHBIX DJIEMEHTOB, KakK TaOJuIbl U pucyHKA. Ho OHM He UCIIOJIb3YIOT
00ODBEKTBI VIS MIPEACTABICHIS KasKI0r0 CUMBOJIA, HECMOTPS HAa TO YTO 3TO YBEJUYNIIO
ObI THOKOCTD Ha CaMbIX HUKHUX YPOBHSIX IIPHJIOKeHs. Beb Torma k pucosanuio u ¢hop-
MaTHPOBAHUIO CUMBOJIOB U BCTPOEHHBIX 9JIEMEHTOB MOKHO ObLIO Obl IIPUMEHUTH €11~
HO0OpasHblil oaxo. Y g NoaiepKKi HOBbIX HaOOPOB CMMBOJIOB HE IIPUILIOCH Obl
Kak-71100 3aTparuBaTh ocTajbhble (DYHKIMK perakropa. a u obmas CTpyKTypa Ipujio-
JKeHUsT oTpakajia Obl (PUBUYECKYIO CTPYKTYPY JoKyMeHTa. Ha cienyioreil auarpamme
[I0Ka3aHO, KaK PeJaKTOP JOKYMEHTOB MOI ObI BOCIIOIb30BAThCA OOBEKTAMMU IS IIPE-
CTaBJIEHUsI CUMBOJIOB.

Y takoro nusaitHa ecTh OJIMH HEJOCTATOK — CTOMMOCTB. /[axke B TOKyMEHTEe CKPOM-
HBIX Pa3MepPOB ObLI0 Obl HECKOJBKO COTEH ThICSIY OOBEKTOB-CUMBOJIOB, a 9TO IIPUBEJIO
ObI K PacXoJ0BaHIIO OIPOMHOT0 00beMa ITaMsTH 1 HelIpUeMJIEMbIM 3aTpaTaM BO BPeMsl
BbiosiHeHus. IlarrepH NPUCNOCOBEHEL, TOKa3bIBAET, KaK Pas/e/isaTh OYeHb MeJKIe
00beKTbl 6€3 HEJIOIYCTUMO BBICOKUX M3/EPIKEK.

\ OGBbEKTbI-
CUMBOJIbI
\ e /
\ ]
\
\ \
\ N
| I T 1 s
\ CTPOKU
' "
\
\
' :
\ ° OGBbEKTbI-
\ KOJIOHKMU

N~

MpucnocobneHel, — aTo pasjeseMblii 00bEKT, KOTOPbI MOKHO UCIIOJIb30BATh
OJTHOBPEMEHHO B HECKOJIbKMUX KOHTEKCTaX. B KayK/IOM KOHTEKCTe OH BBITJIS/IUT KaK He-
3aBUCUMBIH OOBEKT, TO €CTh HEOTJIUYUM OT IK3EMILISIPA, KOTOPbI HE PasjiesisieTcsl.
MprCnocoBeHLbl He MOTYT JIe/IaTh MPEATIOJIOKEHIH O KOHTEKCTE, B KOTOPOM PabOTaIOT.
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Kimrouesas ugest 3ech — pasinuue MEKILY GHYMPEHHUM U 6HEWHUM COCTOSHUSMHU.
BuyTrpennee cocTosHue XpaHurcs B caMOM HPUCHIOCOOJIEHIIE U COCTOUT U3 MH(OpPMa-
1N, He 3aBUCAIIEI OT ero KOHTeKCTa. VIMEHHO I109TOMY OH MOSKET pase/aThes. Brem-
HEE COCTOSIHUE 3aBMCUT OT KOHTEKCTA M U3MEHSIETCSI BMECTE C HUM, II09TOMY HE MO/~
KUT paspesnennio. OObeKThI-KJIMEHTbl OTBEYAIOT 32 IIepejady BHEIIHErO COCTOSHMUS
npucrocobIeHIly, KOra B 5TOM BO3HUKAET HEOOXOAMMOCTD.

MpucnocobeHLbl MOJAEAUPYIOT KOHILEIIMKY HIU CYIIHOCTH, YHUCJIO KOTOPBIX
CJIMIIKOM BEJIMKO JJIS1 IPeJCTaBIeHnst oObekTaMu. Hanpumep, pefakTop 10KyMeHTOB
Mor OBl CO3/1aTh MO OAHOMY NPUCIOCOO/IEHILY /ISl Kax Aol OykBbl andasuta. Kasprit
npucrocob/IeHel] XpaHUT KOJI CUMBOJIA, HO KOOPAMHATHI TI0JI0KEHUS CUMBOJIA B JIOKY-
MEHTE M CTHJIb €r0 HauepTaHUsI OIPENE/ISAIOTCS aJrOPUTMAMU PasMELIEHHUs TEKCTa
1 KoMaHgaMu (DOPMaTUPOBAHUS, AEHCTBYIONIIMH B TOM MECTE, IJIe CUMBOJI MOSIBJISIET-
ca. Koz cumBosia — 5T0 BHyTpeHHEE COCTOSIHUE, a BCE OCTAIbHOE — BHEMIHEE,

Jlormuecku /sl KaK/I0r0 BXOMK/IEHHMs JAHHOIO CUMBOJIA B JOKYMEHT CYyIIECTBYET
00ODBEKT.

CDI/ISI/ILICCKI/I, OIHaKO, €CTb JINIIb I10 OAHOMY 06'beKTy-HpI/ICHOCO6JIeHLIy JUIA KaK 10~
TO CUMBOJIQ, KOTOprﬁ TIOABJIAETCA B PA3JIMYHBIX KOHTEKCTAX B CTPYKTYPE IOKYMEHTA. Kax-
J10€ BXOX/IECHUE TaHHOI'o 00BEKTa-CUMBOJIA CCBLTAETCA Ha OJIMH 1 TOT K€ IK3EMILJIAP B Pa3-
ACJAEMOM 11yJIE O6'beKTOB-HpI/ICHOCO6]I€HHeB.

u
Myn npucnoco6neHues
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Huke nzobpaskena cTpyKTypa Kiacca JUis aTux 00beKTOB. G1yph — 910 abeTpakT-
HBI KJIacc Uit pejcTaBiennst rpadudeckux 06beKToB (HEKOTOPbIE U3 HUX MOTYT
6bITh TIprcTiocob e amM). Oreparin, KOTOpble MOTYT 3aBUCETh OT BHENIHETO COCTOSI-
HUS, 1lepe/laloT ero B kayecTse mapamerpa. Hanpumep, onepaiuam Draw (pucoBaHue)
u Intersects (mepeceuenne) M0KHO OBITh U3BECTHO, B KAKOM KOHTEKCTE BCTPEYa-
ercst i, MHAYe OHU HE CMOTYT BBIIOJIHUTE TO, YTO OT HUX TPEOYETCH.

o Glyph -

Draw( Context)
Intersects(Point, Context)

——<>| Row Column [<——
children children
Draw(Context) Draw(Context)
Intersects(Point, Context) Intersects(Point, Context)
Character

Draw(Context)
Intersects(Point, Context)

charc

[TpucnocobJieHelr, TPECTABISIONIIT OYKBY «a», COAEPKHUT TOJBKO COOTBETCTBYIO-
Uil el KoJj; HU MOJIosKeHue, Hu mpudt GyKBBI eMy XpaHUTh He Hajlo. KieHTsr mepe-
MAIOT TPUCTTOCOOTEHITY BCIO 3aBUCSIITYIO OT KOHTEKCTA MHGMOPMAIINIO, KOTOPAsT HYKHA,
4T0OBI OH MOT U300pasuTh cebst. Hanpumep, rmdy Row U3BECTHO, T/IE €r0 MOTOMKU
JOJUKHBI cebst TIOKa3aTh, 4TOOBI 3TO BBITJISIETO KAK TOPU3OHTAIbHAS CTPOKA. [Toatomy
BMeCTe C 3aIIPOCOM Ha PUCOBAHME OH MOKeT IepeiaBaTh KKIOMY HOTOMKY KOOPUHATEL

ITOCKOJIBKY YHCJIO PA3THMYHBIX 00BEKTOB-CUMBOJIOB TOPA3/[0 MEHbIIIE, YeM YUCJIO
CHMBOJIOB B JIOKYMEHTE, TO 1 001Ilee KOJNYECTBO OOBEKTOB CYIIECTBEHHO MEHbIIIE, YeM
6b1710 GBI TTPU TTPOCTON peasu3arii. JJOKYMeHT, B KOTOPOM BCe CHMBOJIBI H300PaKAIOT-
cst oHUM mPUGTOM U 1[BETOM, co3zact mopsizika 100 06beKTOB-CUMBOJIOB (3TO TIPH-
MepHO paBHO uncay KojioB B tabsuiie ASCII) HezaBucuMO OT cBoero pasmepa. A mo-
CKOJTBKY B OOJBITHHCTBE TOKYMEHTOB TPHMEHSIETCST He Oojiee JeCATKA Pa3THIHbIX
KOMOUHAIMi mpudTa U [BETa, TO HA IPAKTHKE 5Ta BEJMUNHA BO3PACTET HECYIECTBEH-
Ho. [Toatomy aberpakius 0ObeKTa CTAHOBUTCS TIPUMEHUMON U K OT/IETbHBIM CUMBOJIAM.

lNMpumeHnmocTb

IddekTuBHOCTD MATTEPHA MPUCMOCOBNEHEL, BO MHOTOM 3aBUCUT OT TOTO, KaK
U TJie OH Ucnosib3yeTcs. IIpuMensiiite aTOT naTTepH, KOT/IA BBIIIOJIHEHbI e HUKeTepe-
YHUCJIEHHBIE YCIOBUS:

0 B IIPUJIOKEHUU HCIIOJIb3YEeTCA 60JIBLIOE YUCJIO O6’beKTOB;

0 HM3-32 9TOTO HaKJIa/IHble pacXo/ibl Ha XPaHEHNE BbICOKU;

] 6OJIbI]_[y}O 4acTb COCTOAHUSA 0OBEKTOB MOYKHO BBIHECTH BOBHE;

0 MHOTHUE I'PDYIIIIbL 00BEKTOB MOKHO 3aMEHUTh OTHOCUTEIBHO HeOOIbIINM KOJIIYe-
CTBOM Da3/1E€JISIEMbIX O6'beKTOB, TIOCKOJIBKY BHENIHEE COCTOSHNE BbIHECECHO;
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0 [PUJIOKEeHWEe HEe 3aBUCUT OT MAEHTUYHOCTU 00beKTa. HOCKOJIbe O6'beKTI)I-HpI/I-
CHOCO6]I€HHI)I MOTYT Pas3/ZleJIATbCA, TO IIPOBEPKa Ha MJAECHTUYHOCTb BO3BPATUT
<UCTUHY>» JIJII KOHIETITYa/IbHO Pa3/IMYHbIX 00BEKTOB.

CTpyKTypa

N flyweights N
FlyweightFactory |>————————m-o| Flyweight
GetFlyweight(key) Q Operation(extrinsicState)
A !

if (flyweight[key] cywecTByeT) {
BepHyTb CcyLLecTByiOLLEero
npucnoco6neHLa; I

} else {
Co3patb HOBOro NpUCNocoGneHua;
Jlo6aBuTb B Ny NpUCnocobneHueB; Operation(extrinsicState)

BepHyTb HOBOro Npucnoco6neHLa; —
} intrinsicState

ConcreteFlyweight

Client »| UnsharedConcreteFlyweight

Operation(extrinsicState)

allState

Ha cne[[yfomeﬁ ArarpaMMe IToKa3aHO, KaK HpI/ICHOCO6]IeHLIbI pas3aeAa0TCA.

(aCIient ] (aCIient ]

(e JEC [y

Myn
npucnocobneHLes

Y Y

l aFlyweightFactory (aCOncreteFlyweighq (aConcreteFlyweighﬂ
l flyweights s, > intrinsicState J ’—>LintrinsicState J

YyactHukn

o Flyweight (Glyph) — npucnoco6nereu;

— obbstBaIsIeT HHTEpdEIiC, ¢ MOMOMIBIO KOTOPOTO MPUCTOCOOIEHIIBI MOTYT MOJTY-
yaTh BHEITHee COCTOsTHUE WU KaK-TO BO3/IeiicTBOBATh HA HETO;

0 ConcreteFlyweight (Character) — KOHKPETHbI NpucnocobneHeLL:

— peanusyer unrepdeiic kiacca Flyweight u gobasiser npu HeoOXOAUMOCTH
BHyTpeHHee cocrostane. OObeKT kinacca ConcreteFlyweight po/keH ObITh
pasuensieMbiM. JIto6oe coxpaHseMoe UM COCTOSTHHE JOJKHO ObITh BHYTPEH-
HIM, TO €CTb HE 3aBUCSIINM OT KOHTEKCTA;

0 UnsharedConcreteFlyweight (Row, Column) — Hepa3aensieMblii KOHKPETHbII
npucnocobneHeL;

— He Bce HojKIacchl Flyweight o6s3arebHo J0/KHbBL ObITh pasziesisieMbIMU.
Wnrepdeiic Flyweight pomyckaeT paszeneHue, HO He HaBs3bIBaeT ero. Yacto
y 00beKTOB UnsharedConcreteFlyweight Ha HEKOTOPOM YPOBHE CTPYKTYPbI
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NpUCTIOCOBJIEHI[A eCTh TOTOMKH B BHjie 00BEKTOB Kiiacca ConcreteFlyweight,
Kak, HarpuMep, y 06beKTOB KJIaccoB Row 1 Column;
o FlyweightFactory — dabpuka nprcnocobneHues:

— co3/1aeT 0OBEKTHI-ITPUCTIOCOOJIEHIIBI U YITPABJISIET UM,

— obecrieunBaer JOJKHOE pasjesienue npucrocobienies. Korga kinenT 3amnpa-
muBaeT npucrnocobienia, o6bekT F1lyweightFactory mpeaocTaBisier cy-
MECTBYIONTIH 9K3EMTIIISIP TN CO3/IA€T HOBBIH, €CIM TOTOBOTO €ITle HET;

o Client — KJIMEHT:
— XPaHUT CCHIIKU HA OJHOTO WJIM HECKOJBKUX MPUCIOCOOIICHIIEB;
— BBIYHUCIISIET VIV XPAHUT BHEITHEE COCTOSTHIE TMPUCTOCOOIEHTIEB.

OTHoOLeHus

O cocrosiiue, HeOOXOANMOE TIPUCIOCOBIEHILY T HOPMATLHON PaboThl, MOKHO
oXapaKTepHu30BaTh Kak BHyTpeHHee nju BHellHee. [lepBoe xpanurcs B camMmoM
06bekTe ConcreteFlyweight. BHelllHee cocTosHIE XPAHUTCS WU BBHIYHCIIS-
ercs kaneHTaMu. KimeHT nepejaer ero mprciocobIeHIly TIPH BbI30BeE OTlepaliuii;

Q KJIMEHTHI He JOJIKHBL CO3/1aBaTh 9K3eMILIAPHI Kiacca ConcreteFlyweight
HAIPSIMYIO0, @ MOTYT TIOJIy4aTh UX TOJBKO OT 00bekTa FlyweightFactory. IT0
TMO3BOJIUT TapaHTUPOBATH KOPPEKTHOE Pa3/ieIeHIe.

Pe3ynbtartsi

[Ipu UCTIOIB30BAHUH TIPUCTIOCOOIEHIIEB HE MCKITIOUEHBI 3aTPaThl Ha TIepe/iady, mo-
UCK WJIM BBIYUCJIEHUE BHYTPEHHETO COCTOSTHISI, 0COOEHHO €CJIM PAHBINE OHO XPAHUIIOCH
Kak BHyTpeHHee. OJIHAKO TaKue PACXO/bl € JMXBOH KOMIEHCHPYIOTCS 9KOHOMUEH I1a-
MSITH 32 CYET Pas/iesieHrst 0ObeKTOB-TIPUCIIOCOOTEHTIEB.

IKOHOMHUS TAMSITH BO3HUKAET IO Py TPUYNH:

0 yMeHblleHre 00IIEero Ynucia dK3eMILISIPOB;

0 cokpalieHre oobeMa aMsITH, HeoOXOIMMOr0 /I XPaHEeHKsI BHYTPEHHEro COCTO-
SHUS,

Q BBIYHUCJIEHUE, 2 He XpaHEeHUe BHEITHETO COCTOSHUS (€CU 3TO ICHCTBUTEIHHO TaK).

YeM Bblllle CTEIIEHb Pas/ieieHus IIPUCIOCOOIEHIIEB, TEM CYIIECTBEHHEE 9KOHOMUSI.
C yBesnnuenneM obbeMa PasIeIsieMOr0 COCTOSTHUSI 9KOHOMUsI Takske Bospacraer. Ca-
MOro 60JbIIoTo aderTa yaaeTcss T0OUThCs, KOTa CYMMapHbIil 00beM BHYTPEHHEN
1 BHEIIHEH nH(MOPMAIMU O COCTOSHUN BEJIMK, a BHEIIHEE COCTOSIHIE BBIYUCISETC, a He
xpanurcs. Toraa pasaeserne yMeHbIIaeT CTOMMOCTb XPAaHEHUsT BHYTPEHHET0 COCTOSHIS,
a 32 CYET BBHIUMCJIEHUI COKPAIIAETCS aMSITh, OTBOAMUMAS 110/l BHEIIHEE COCTOSHHUE.

[TaTrepH NPUCNOCOBNEHEL, YacTo IPUMEHSETCS BMeCTe ¢ KOMMOHOBLUMKOM J1Jist
Hpe/CTaB/IeHNsT NepapXUYecKoil CTPYKTYPbI B Bujie Tpada ¢ pasieisieMbIMU JIMCTOBBIMU
yanamu. V3-3a pasiesieHns yKasaTellb Ha POAUTE/S HE MOKET XPAHUThCA B JIMCTOBOM
y3Jie-IIpUcIiocobIeHIe, a J0JIKeH TIepeJaBaThCsl eMy KaK 4acTh BHEIIHETO COCTOSHUSL.
ITO OKa3bIBAET 3aMETHOE BJIMSIHKME Ha CIIOCOO B3auMOJECHCTBUSA 00OBEKTOB MEpPapXuun
MEeKIy COOOIL.

Peanusauus

[Ipu peasmsanuu TPUCIOCOOTEHTIA CIeayeT 0OPATUTH BHUMAHNE Ha CJAEAYIOIIHe
BOITPOCHL:
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Q suiHecenue sHewrezo cocmosius. [l puMeHnMOoCTh aTTepHa B 3HAYUTEBHOI CTe-

MeHU 3aBUCHUT OT TOTO, HACKOJIBKO JIETKO MAEHTU(DUIINPOBATh BHEIIIHEE COCTOS-
HYE W BBIHECTH €TO 32 MPEIENbl Pas3eisieMbiX 00beKTOB. BhiHeceH e BHEITHETO
COCTOSTHUST HE YMEHBINAET CTOMMOCTH XPAHEHMUs], €CJIM PA3JTUYHBIX BHEITHUX CO-
CTOSTHUH Tak ke MHOTO, Kak ¥ 0OBEKTOB /10 paszesenus. JIydmnii Bapuant —
BHEIITHEE COCTOSHIE BBIYUCISETCS 10 0OBEKTaM ¢ JAPYTOil CTPYKTYPOii, Tpebyio-
1iell 3HAUYNTEJbHO MEHbIIeH aMATH.
Hampumep, B HameMm pefiakTope IOKYMEHTOB MBI MOKEM ITOMECTUTH KapTy C TH-
norpacdckoii nHopMaIeil B OTAeJbHYIO CTPYKTYPY, a He XPaHUTh MPUMPT U Ha-
YyepTaHre BMECTE ¢ KasKIbIM CUMBOJIOM. JlanHast kapra Gy/eT OTCIeKUBaTh He-
MPEPBIBHBIE CEPUH CUMBOJIOB C OJMHAKOBBIME THIIOTPAGCKUMHU aTpUOyTaMIL.
Korza o6bexr-cuMBos nzobpaskaet cebst, OH mosrydaet Tunorpadcekue arpubyThr
ot ajroputMa 06xo/a. [TockobKy 06BIYHO B IOKYMEHTAX MCIIOJIb3YETCsT HEMHO-
TO PasHBIX MIPUGMTOB U HAUEPTAHUI, TO XPAHUTD 3Ty MH(DOPMAIIHIIO OTAETBHO OT
06BEKTa-CHMBOJIA TOPA3/Io A(hHEKTUBHEE, YeM HETTOCPEICTBEHHO B HEM;

Q ynpasnenue pasdensemvimu odsexmamu. Tak Kak 0OBEKTHI PA3IEIISIOTCS, KINEH-

THI He JI0JKHBI HHCTAHI[MPOBATH MX Hanpsamyio. Mabprka FlyweightFactory
MO3BOJISICT KIUEHTAM HAMTH TOAXO/SIIEro mpuctocobienia. B oobekrax aToro
KJIACCa YaCTO eCTh XPAHUJIHIIE, OPTAHIM30BAHHOE B BUJIE ACCOIIMATUBHOTO MAaCCH-
Ba, C MOMOIIIBIO KOTOPOTO MOKHO OBICTPO HAXOAUTH MPUCIOCOOIIEHTIA, HYKHOTO
kaventy. Tak, B mpuMepe peflaktopa J0KyMeHTOB (habpuKa MPHUCIIOCOOIeHIIER
MOJKET COZIEPKaTh BHYTPH cebst TabIIuIly, WHAECKCHPOBAHHYIO KOJIOM CHMBOJIA,
U BO3BPAIIaTh HY;KHOTO MPUCIOCOOJIEHTIA TT0 ero KOIy. A eci TpeGyeMblil TpH-
CoCcobIeHET] OTCYTCTBYET, OH TYT JKE CO3/IACTCSI.
PaznensiemMocTh OIpasyMeBaeT TakKe, 4TO MMeETCsl HeKoTopast (hopMa Tojcye-
Ta CCHIJIOK WU cOopa Mycopa JIJist 0CBOOOKIEHVST 3aHUMAEMOIT TIPUCTTOCOBIEH-
IIeM TIAMSITH, KOT/Ia HeoOXOMMOCTh B HeM oTmajaet. OHAKO HU TO, HU JPYroe
Heo6sI3aTeIbHO, €CJM YUCIIO TIPUCTIOCOGICHIEB (PHKCHPOBAHO M HEBEJIMKO (Ha-
IpUMep, ecjii peub uaeT o IpeicraBieHnn HaGopa cuMBosioB Koga ASCII).
B Takom cirygae ©MeeT CMBICJ XPaHUTD TIPUCTIOCOBTIEHIEB TTOCTOSTHHO.

MNMpumep kopa

Bosspariasich Kk pUMePY € PEAKTOPOM JOKYMEHTOB, OTIPeIe M Ga30BBIN Kirace
Glyph st rpadudeckux 06beKTOB-Tprcocob e es. Jlorndecku riaudbl — 910 €O-
CTaBHbBIE OOBEKTHI, KOTOPbIE 00JIAIAI0T rPahMIeCKUMU aTPHOYTAME U YMEIOT H306paskaTh
cebst (CM. onMcaHue naTTepHa KOMMOHOBLLMK). Ceityac MbI OrpaHUUYMMCSI TOJBKO IPUQ-
TOM, HO TOT K€ TIOJIXOJl IPUMEHNM U K JIOOBIM JIPYTHM TpahuueckuM aTpudyTam:

class Glyph {
public:
virtual ~Glyph();

virtual void Draw (Window*, GlyphContexté);

virtual void SetFont (Font*, GlyphContexté&);
virtual Font* GetFont (GlyphContext§) ;
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virtual void First (GlyphContextég) ;
virtual void Next (GlyphContexté&) ;
virtual bool IsDone (GlyphContexté) ;
virtual Glyph* Current (GlyphContexté&) ;

virtual void Insert (Glyph*, GlyphContexté&);
virtual void Remove (GlyphContexté) ;
protected:
Glyph () ;
}i

B nmopknacce Character XPaHUTCA IIPOCTO KO/ CUMBOJIA:

class Character : public Glyph {
public:
Character (char) ;

virtual void Draw (Window*, GlyphContexté);
private:
char charcode;

}i

Yro6bl He BBIAEIATH MAMSITh Ui mpudTa Kaxaoro riuda, GyaeM XpaHUTh 9TOT
arpubyT Bo BHellHeM obbekTe Kiacca GlyphContext. JlaHHbIil 0GBEKT TOIeP/KIUBACT
COOTBETCTBHE MEXKIY oM u ero mpudtom (a Takxke JOObIME IPYTUMU rpaduuecKu-
MU aTpuOyTaMi) B Pa3JMYHbIX KOHTEKCTaX. JIFo6oH orepariuu, y KOTOpOi 0JIKHA ObITh
urdopmarst o mpudre rmba B JAHHOM KOHTEKCTE, B KA4eCTBe TapameTpa Oy/ieT mepe-
JlaBaTbCs 9K3eMILISAp GlyphContext. Y Hero omnepamugd U MOXKET 3alIPOCUTh HYKHbIE
cBenennd. Konreker onpenessercs nosoxkenueM rauda B ctpykrype. Iloatomy orepa-
UMK 06X0/Ia ¥ MaHUTTYJIMPOBAHUS TIOTOMKaMU 0OHOBJIsieTcst G1yphContext:

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;

}i

O6bekty GlyphContext JOJEKHO OBITH U3BECTHO O TEKYIIEM TOJIOKEHUH B CTPYK-
Type o Bo Bpems ee o6xona. Onepanus GlyphContext: :Next yBeJaMunBaeT
repeMeHHylo index 1o mepe o6xona crpykrypsl. [loakmacest kmacca G1yph, nMero-
e TOTOMKOB (HanpuMep, Row u Column), IOJDKHBI PEaM30BbIBATD OMEPaInio Nex t
Tak, 4ToObI OHA BbI3bIBaJa GlyphContext : :Next B Kaxka0l Touke 00Xo/a.
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Omnepamusa GlyphContext: :GetFont ncrosab3yeT mepeMeHHy0 index B Ka-
YeCcTBe KJIH0Ua [ CTPYKTYPbl BTree, B KOTOPOil XPAHUTCST 0TOOPasKeHNe MEKLY TJIv-
bamum m mipucpramu. Kaxxaprii y3enr gepesa moMedeH JJIWHONW CTPOKH, JJIsi KOTOPOH OH
npezioctasisier wHGopmaruio o mpudre. JINCThs iepeBa yKa3biBalOT Ha MPHUQT, a BHYT-
PEHHVE y3JIBI Pa3OUBAIOT CTPOKY HA MOACTPOKH — IO OHOM /IS KaKIOTO TIOTOMKA.

PaccMoTpuM parMeHT TeKcTa, MPeACTaBIsoNNi cOO0H KOMIIO3UIIHIO TII(OB.

Crpykrypa BTree, B KOTOPOI XpaHUTCS MH(GOPMAIus o0 nipudTax, MOKeT BbITJIS-
JIeTh TakK:

| Times 24 || Times-ltalic 12 || Times 12 || Times-Bold 12 || Courier24|

BuyTpenHue y3iibl ONpeAessaioT AUana3oHbl HHAEKCOB TmhoB. JlepeBo 06HOBIA-
ercs B OTBET Ha M3MeHeHue mpudTa, a TakkKe IPU KaskJAoM A00aBIeHU U yAaJeHun
roB U3 cTpyKTyphl. Hanpumep, eciiu mpeAnonoKuTh, uTo TeKyIei Touke 06xoaa
cooTBeTcTBYeT uHAeKc 102, To ciemyronuii Ko yCTAaHOBUT MIPUQT KasKAOTO CUMBOJIA
B CJIOBE «eXpect» TaKuM JKe, Kak y OJinajieskariero tekera (To ectb times12 — aK3eMIl-
Jigp kiaacca Font gy mpudra Times Roman pazmepom 12 mmyHKTOB):
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GlyphContext gc;
Font* timesl2 = new Font ("Times-Roman-12");
Font* timesItalicl2 = new Font ("Times-Italic-12");

//

gc.SetFont (timesl2, 6);

Hosas crpykTypa BTree BHINIAAUT Tak (M3MEHEHHUS BbleJeHbI OoJiee SIPKUM
IIBETOM):

Times 24 | Times 12 || Times-Bold 12 || Courier24|

JloGaBuMm nepes «expect» cioBo «don't » (Briodas pobeJt mocjie Hero), HarucaH-
noe mpudrom Times Italic pasmepom 12 myHKTOB. B TIpe/nonokeHnn, 4To TEKYIIEN
MO3UIUK Bce elle cooTBeTcTByeT nHaeke 102, ciemyioniuii kox npoungopMupyer
00BeKT gc 00 3TOM:

gc.Insert (6);
gc.SetFont (timesItalicl2, 6);

Teneps cTpykTypa BT ree BBIIVISIUT TakK:

Goo)

" Do

Times 24 || Times-ltalic 12 || Times 12 || Times-Bold 12 || Courier24|

[Tpu sanpamuBanuu mpudra Texyiero rmda o0beKT GlyphContext CIycKaeT-
sl BHU3 TI0 JIepeBY, CYMMUPY$ WHEKCHI, OKa He Oy/ieT HaliieH mpudT 171 TeKyIero
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ungerca. [Tockombky mpudT MeHSIeTCs HeuacTo, pa3Mep JiepeBa MaJs 10 CPaBHEHUIO
C PasMepoOM CTPYKTYPBI TH(hOB. DTO MO3BOJISIET YMEHBIIUTD PACXO/IbI HA XpaHeHue Oe3
3aMETHOTO YBeJUYEHIs BPeMeHH TTOnCKa.!

U makonerr, HaMm HysKHa ere pabpuka F1yweightFactory, KOTopast CO3/1aeT -
bl 1 obecrieunBaeT UX KOppekTHoe paszesnenue. Kiace GlyphFactory cosmaer
00beKThl Character ¥ UGBl APYTUX BUAOB. Pasie/IcHUIO MOJIEKAT TOJBKO 00beK-
Tl Character. CocraBHbIX (OB ropasao GoJbliie, U UX CYHIECTBEHHOE COCTOSTHIE
(TO eCcTh MHOKECTBO TIOTOMKOB) B JIIOOOM CJIydae sSIBJISIETCS] 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];
I

MaccuB character comepsKuT ykasaTeau Ha ringsl Character, HHAEKCHPO-
BaHHBIE KOJIOM CUMBOJIA. KOHCTPYKTOD MHUIIMAIN3UPYET ITOT MACCUB HYJISAMU:

GlyphFactory: :GlyphFactory () {
for (int 1 = 0; 1 < NCHARCODES; ++i) {
_character[i] = 0;

}

OnepauI/Iﬂ CreateCharacter uier CMMBOJ B MAaCCUBE U BO3BpAIlaeT COOTBET-
CTBYIOIIUIA T, ecyiv OH cyliecTBYeT. B mpoTuBHOM cityuyae CreateCharacter co-
371aeT rd, TOMEIaeT ero B MaCCUB U 3aTEM BO3Bpalllaer:

Character* GlyphFactory::CreateCharacter (char c) {
if (! character(c]) {
_character[c] = new Character(c);

return _character(c];

}

OcranbHble olepannun ImpocTo CO34atoT HOBBII 00BEKT IIprU KaK/10M O6paHleHI/II/I,
TaK KaK HECMMBOJIbHbIC FJII/I(I)]'::I HE pas3zieIAITCA:

! BpeMH TIONCKa B TOH cxeme ITPOTIOPIMOHAIBHO YaCTOTE CMEHDBI IIIp]/I(t)Ta. Hanmenbrras IIPON3BOAUTEIb-
HOCTb 6bIBa€T, KOorjla CM€Ha I]Ipl/l(l)’]"a TIPOUCXO/IUT HA KaXK/OM CHUMBOJIC, HO HA MPAKTUKE ITO 6bTBaeT peako.
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Row* GlyphFactory::CreateRow () {
return new Row;

Column* GlyphFactory::CreateColumn () {
return new Column;

}

ITU onepanuu MOKHO ObLIO ObI OMYCTUTH W TIO3BOJIUTH KJIMEHTAM MHCTAHI[UPO-
BaTb Hepas/essiemMble @bl Harpsamyio. Ho ecsin 1o3ske Mbl pelium czieiath paszedise-
MBIMU U UX TOXe€, TO IPUIETCS U3MEHATh KINEHTCKUN KO/, B KOTOPOM OHM CO3/Ial0TCA.

U3BecTHbIE NpUMeHeHNs

Kommeniust 06beKTOB-ITPUCITOCOOIEHTIER BIIEPBbIE Obla OIMMCaHa U MCIIOIbh30BaHA
KaK TeXHUKa mpoekTuposanus B 6ubimoreke InterViews 3.0 [CL90]. Ee paspaborun-
K¥ TIOCTPOMJIM MOIIHBIH PeAaKkTop AOKYMEHTOB Doc, uToObI J0Ka3aTh MPAKTHIECKYIO
[I0JIE3HOCTD 10400H0M nen. B Doc 00beKTbI-Tidbl UCHOJIb3YIOTCS I IIPEACTABIE-
HUs1 JIE0O0TO CUMBOJIA IOKYMEHTA. PeakTOP CTPOUT 110 OTHOMY 9K3eMILISIPY riuda st
KaK/[OTO COUETAHUsSI CMBOJIA U CTUJISI (B KOTOPOM OIIPeiesieHbl Bce rpaduveckue aT-
pubyThr). Takum 06pa3oM, BHYTPEHHEE COCTOSHIE CHMBOJIA COCTOUT U3 €T0 KO/ U MH-
dopmaruu o criie (MHAEKC B Tabauiy cruseit).! CiieloBaTeIbHO, BHEIITHEH OKa3bIBaeT-
¢Sl TOJIBKO Mo3WInst, oatoMy Doc paboraer ObicTpo. JJOKYMEHTBI MPEACTaBISIOTCS
KJIaccoM Document, KOTOPbIil BbIOJHsIeT (DyHKIK (habpukn FlyweightFactory.
M3Mepenust ToKasaiy, 4to peaan3oBanHoe B Doc pasjiesieHne CMMBOJIOB-TIPUCIIOCO0-
JieH1eB BecbMa ahdexTuBHO. B TrmmunoM ciyuae st rokymenTa u3 180 Thicsy 3Ha-
KOB HEOOXOIMMO CO3/1aTh TOJIHKO 480 06BEKTOB-CMBOJIOB.

B kapkace ET++ [WGMS88] npucrnocobeHIbl UCIONb3YIOTCsT ISt TIOAAEPKKH He-
3aBUCUMOCTHU OT BHelTHero obymka.? Ero craHzapT onpe/essieT PacooKeHne 3IeMeH-
TOB TIOJIB30BATEILCKOTO MHTEPdetica (1MoJI0C TPOKPYTKH, KHOTIOK, MEHIO W TIP., B COBO-
KYITHOCTH UMEHYeMbIX BUIKETaMK ) 1 uX opopmieHs (TeHu u T.11.). Buker nesernpyer
3a60Ty O CBOEM PACMOJIOKEHUN U U300PasKeHUU OT/AeIbHOMY 00beKkTy Layout. W3-
MeHeHHe 9TOro 06bheKTa BeJleT K N3MEHEHUIO BHEITHETo 06JIMKa Jaske BO BPEMST BbI-
MTOJTHEHUSI.

JL71st KasKIoro Kacca BUKETa IMEETCS COOTBETCTBYIONUH Kirace Layout (Hampu-
Mep, ScrollbarLayout, MenubarLayout u T.1.). B manHom ciaydae ogeBUIHAS MIPO-
6JieMa COCTOUT B TOM, UTO YBAUBAETCSI YMCIO OOBEKTOB MOJb30BATEIBCKOTO HHTEP-
deiica, n6o ansa KaxA0r0 MHTEPHEHCHOTO 00BEKTa €CTh JOTOJHUTEIbHBIH 0OBEKT
Layout. Yrto6b n36aBUTHCS OT PAcX0/0B, 00BEKTHI Layout Peaar30BaHbl B BH/IE MPH-
criocobentieB. OHI MPEKPACHO TOXOAAT HA ATY POJIb, TaK KaK 3aHATHI MPEUMYIIe-
CTBEHHO OTIPE/ICTICHIEM TIOBEICHIS U UM JIETKO TIepeiaTh TOT HEOOIbIIONH 00beM BHEIII-
Heil nH(GOPMAIMK O COCTOSTHUU, KOTOPBIH HEOOXOMUM JIJist U300pakeHust OObEKTA.

! B npuBeieHHOM Bbiliie IpUMepe Kojia HHGOPMAIIUs O CTIJIe BBIHECEHA HAPYIKY, TAK YTO BHYTPEHHEE COCTO-
SJHUE — 3TO TOJIBKO KO/ CUMBOJIA.

2 [[perfI IoaAxoma K O6eCHe‘{eHI/IIO HEe3aBHCHMOCTH OT BHEIIHEIO O6JII/IK21 CM. B OlIMCaHUU 1TaTTepHa a6CTpaKT-
Has dabpuka.
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OO6beKThl Layout CO34AI0TCS M YIPaBISIOTC o0beKTaMu Kaacca Look. Kmace
Look — 510 abCTpakTHasa habpuka, KoTopas IIPOU3BOAUT 0OBEKThI Layout ¢ IIOMOIIBIO
TaKUX OTepaluii, Kak GetButtonLayout, GetMenuBarLayout u T.4. [l Kaskmoro
cTaHzapra BHeIIHero o0JMKa y KJjacca Look €eCTh COOTBETCTBYIOUIMI MOIKJIACC
(MotifLook, OpenLook # T.JI.).

Kcraru roBopsi, 00bekThl Layout — 3To, [0 CYLIeCTBY, cTpareruu (CM. OIMUCcaHue
narrepua cTpaterns). TakuM o6pa3oM, MbI UMeeM IIpUMepP 00beKTa-CTpaTern, pea-
JIN30BAHHbBIN B BU/le MPUCNOCOONEHLa.

PoacrBeHHble natrepHbl

[TaTTepn NPMCNOCOBNEHEL, YaCTO UCTIOIB3YETCSI B COUETAHUN ¢ KOMMOHOBLLMKOM
[T peasin3aliui UepapXudeckKoil CTPYKTYPhl B BU/IE AllUKJIUYECKOTO HANIPABJIEHHOTO
rpaca ¢ pas/iesiFeMbIMU JTMCTOBBIMU BEPITUHAMHU.

YacTo HAaWIyqIIuM cioco0oM peannsaini 0GbeKTOB COCTOSIHUS U CTPaTernm sis-
JISTeTCsT TATTEPH MPUCNOCOBNEHELL,

MaTTepH Proxy

Ha3BaHue n knaccuukaums natrepHa
3aMecTuTeNb — MaTTePH, CTPYKTYPUPYIOUIUN 0ObEKTHI.

Ha3Ha4yeHue
sIBnsieTcst cypporatoM Apyroro oObeKkTa 1 KOHTPOJUPYET JOCTYI K HEMY.

U3BecTeH TakXe noa nmMeHem
Surrogate (cypporar).

MoTtuBauuns

Pa3yMHO ympaBJIsiTh JOCTYTIOM K OOBEKTY, TIOCKOJBKY TOT/Ia MOKHO OTJIOKHUTD Pac-
XOIBl HAa CO3JAHUE ¥ MHUILMAIM3ALUIO 1O MOMEHTa, KOIja 0ObeKT HeHCTBUTEIBHO 10~
Hazo0uTcst. PaccMOTpUM PEIAKTOpP JOKYMEHTOB, KOTOPBII JOIYCKAaeT BCTpauBaHKe B 10~
KyMeHT TpaduuyecKux 0OBeKTOB. 3aTpaThl HA CO3JaHUE HEKOTOPHIX TAKUX OOBEKTOB,
Harpumep GOJIBIINX PACTPOBBIX U300PasKEHN, MOTYT ObITh BeCbMa 3HaYMTeIbHbLL HO
JNOKYMEHT JOJKEH OTKPBIBATHCS OBICTPO, IO3TOMY ClIeAyeT n3beratb CO3JaHUs BCEX
<TSKEJIBIX» 00BEKTOB Ha CTAAUU OTKPHITUS (112 1 BOOOIIE 9TO U3JIUIIHE, TIOCKOIbKY He
BCe OHU OY/IyT BUIHBI OJHOBPEMEHHO).

B cBs3u ¢ TaKMMU OTPaHUYEHUSAMU KasKeTCs Pa3yMHBIM CO3/aBaTh <«TSKEJIbIE»
00BEKTEL 110 mpe6oeanuio. ITO O3HAYAET «KOTAA N300paKeHNe CTAHOBUTCS BUIUMbIM»>.
Ho 4ro momMecTuTth B JOKyMEHT BMeCTO M300pakenus? 1 Kak, He YCIOKHISA pealnsa-
K PEAAaKTOPa, CKPHITh TO, UTO M306pakeHe cosmaercs 1o Tpebosanio? Hanpumep,
ONITUMU3AIINS HE JOJKHA OTPAKATHCS HA KOJIE, OTBEYAIOIIEM 3a PUcoBaHue U (hopMa-
THUPOBAHHUE.

Pererye cocTouT B TOM, YTOOBI UCIIOJIb30BATh APYTOM OOBEKT — 3amecmumen
1300paKeHMsI, KOTOPBIl BPEMEHHO TIOJACTABJISIETCS] BMECTO PeabHOTO M300pakeHusI.
3amecTuTesb BeJleT cest TOUHO TaK JKe, Kak caMo M300paskeHue, U BBITIOJIHSIET TIPH He-
00XOMMOCTH €ro MHCTaHIMPOBaHME.
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aTextDocument
anlmageProxy

N306paxeHne e L (anlmage ]
Nwms panna ®----=--- =Lﬂ,aHHble J

I B namsaTtu l L Ha ancke J

3aMecTuTesb co3/laeT HacTosiIee H300PAKEHUE, TOIBKO €CIIU PEIAKTOP TOKYMEH-
Ta BBI3OBET orepaiinio Draw. Bee moceayornme 3ampochl 3aMeCTUTENb Tiepeajipecyer
HEMoCPeICTBEHHO n300paskeHuio. I1oaToMy TI0cIe co3aHust M300paKeH s OH 0JKEH
COXPaHUTH CCHIIKY Ha HETO.

[Tpeanonoxkum, 4to n300pakeHUsl XPaHATCS B OTAEIbHBIX (ailiax. B Takom ciry-
yae Mbl MOJKEM HCIIOJIb30BaTh UMsI (Daiijia Kak CCBIJIKY Ha peasibHblil 00beKT. 3aMecTu-
TeJIb XPaHWT TaKKe pazMep U300PaKeHUsI, TO €CTh JUIMHY U MUPHUHY. «3Hast» ee, 3aMe-
CTUTEJb MOKET OTBeYaTh Ha 3ampochl (hopMaTepa 0 CBOEM pasMmepe, He WHCTAHIIUPYS
nzobpakeHue.

Ha caemyrorieii fuarpaMme KJIacCoOB 9TOT TPUMeED TOKazaH OoJiee moapoOHO.

| DocumentEditor '—»o Graphic

Draw()
GetExtent()
Store()
Load()

L

Image la— — — — —|ImageProxy if (image ==0) {
image = Loadlmage(fileName);

Draw() - 'MAag€| Draw() o7 = = — 1 i}mage—>Draw()
GetExtent() GetExtent() o1 — =
Store() Store() 1
Load() Load() 1 if (image == 0) {

L — 1 returnextent;

} else {

imagelmp fileName return image—>GetExtent();
extent extent }

PegakTop ZOKYMEHTOB TIOJIyYaeT JOCTYII K BCTPOEHHBIM M300PasKeHUAM TOJIBKO de-
pes uHTepdeiic, onpeaeseHHblil B abCTPaKTHOM KJjacce Graphic. ImageProxy — 910
KJIACC JIJIS TIPeZICTaBIeH IS H300pakeH T, co3aBaeMbIX 110 TpeboBaHmio. B ImageProxy
XpaHuTcst uMst aiisa, urparoiiee pojib CChUIKA Ha U300pakeHKe, KOTOPOe HaXOAUTCS
Ha maucke. ims daiina nepemaercs KOHCTPYKTOPY Kaacca ImageProxy.

B o0bekTe ITmageProxy HaXOAATCS TaK/Ke OrPaHUYMBAIONIUIT TPIMOYTIOJIbHUK
n300pasKeHUsT M CCBIIKA Ha 9K3EMILISAP PeajbHOro oobekTa Image. Ceblika ocTaeTcst
HelelCTBUTENbHOM, [TOKa 3aMECTUTENIb He MHCTaHIIMPYeT peajibHoe 300pakeHue.
Onepanueii Draw rapaHTUPYETCsI, YTO U300pakeHe OyAeT CO3JaHO0 0 TOro, KaK 3a-
MeCTHUTeJIb Tiepeasipecyet emy 3anpoc. Omnepaiusg GetExtent mepeajipecyer 3ampoc
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1/1306pa>1<eH1/Ho, TOJIBKO €CJIM OHO Y K€ MHCTAHIIMPOBAHO; B IIPOTUBHOM CjIydae ImageProxy
BO3Bpallla€T pa3MepPbl, KOTOPbI€ XpaHUT CaM.

lNMpumeHnmocTb

HaTTepH 3aMeCTUTEJb IIPUMEHNUM BO BCEX CjIy4dasdX, KOrjla BOSHUKaeT HeO6XO,ZII/I-
MOCTb cOCJIaThCs Ha 00beKT boJiee H30HIIPEHHO, YEM 9TO BO3MOIKHO, €CJN NCITI0JIb30BaTh
HpOCTOI';I YKa3aTeJIb. Bot Hecko/bKO THITMUHBIX CI/ITyaHI/II'/JI, r/ie 3aMeCTuUTEeJS1b OKa3bIBa-
€TCs I10JIE3HbIM:

Q yoanennvlil 3amecmumens TPETOCTABISET JOKAIBHOTO TPEICTABUTENST BMECTO
00beKTa, HAXOAIIErocst B IPYroM ajpectoM rpocrpanctse. B cucreme NEXTSTEP
[Add94] mms sT0it TIeM TpUMeHsieTCsT Kaace NXProxy. 3aMeCTUTENST TaKOTO
pomna Jxeiime Kormien [Cop92] HasbiBaeT «I1ociIoMs;

Q GUPMYATLHBIT 3aMECUMENb CO3AET <TsKeble» 00BeKTHI TI0 TpeboBammio. ITpu-
MepOM MOKET CITY’KUTb Kacc ImageProxy, ONMMCAHHBIN B paszese «MoTtuBanusy;

0 3auuuauuil 3amecmumeny KOHTPOJMPYET AOCTYT K MCXOAHOMY 00beKTy. Ta-
KU€ 3aMECTUTE/U TOJIE3HbI, KOT/IA /I Pa3HBIX OOBEKTOB OIPE/IE/ICHbI PA3JIy-
HbIe TIpaBa sjoctyna. Hampumep, B onepaiinonnoi cucteme Choices [CIRM93]
00BeKThl Kernel Proxy OTPaHWYMBAIOT TPaBa J0CTyna K 00beKTaM OTIepary-
OHHOII CUCTEMBI;

Q <«YMHAS» CCLTKA — ITO 3aMeHa OOBIYHOTO yKazaress. OHa TO3BOJISIET BBITTOIHUTD
JIOIIOJTHUTEJIbHbBIC I[eﬁCTBHH pu J0CTyHe K O6'beKTy. K TUTTUYHBIM ITPUMEHEHN -
SM TaKOW CCBLIKM MOKHO OTHECTH:

— [OJICYET YMCJIa CChIIOK Ha PeaibHbI OOBEKT, ¢ TeM YTOObI 3aHUMAEMYIO UM I1a-
MATb MOKHO OBLIO OCBOOOANTD aBTOMATHYECKH, KOI/Ia He OCTAHETCs HU OJHON
CChIIKU (TaKKe CChLIKU HAa3bIBAIOT ellle «yMHbIMU» yKazaresismu [Ede92]);

— 3arpysky o0beKTa B IAMATD IIPU IIEPBOM OOpaIleHUN K HEMY;

— IPOBEPKY U YCTAaHOBKY OJOKMPOBKM Ha PeaNbHbIil 0OBEKT IpU 0OpaIleHun
K HeMy, 4TOObI HUKAKO JIPyroil 0OBEKT HEe CMOT B 3TO BPEMsI H3MEHUTD €T0.

CTpykTypa

KnueHnt »| Subject

Request()

realSubject

RealSubject |- Proxy

Request() Request() o4 — — — — — 4 realSubject—>Request();

Bot kak MOKeT BBHITJISAIETH AnarpamMma 00BEKTOB IJIT CTPYKTYPbBI C 3aMECTUTETIEM
BO BpEM: BbIIIOJTHEHUA.
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(aCIient h ( ~
aProxy
LCbeeKT *— > aRealSubject
LPeaanbu?l cybbekT e -
A
YuactHukn

0 Proxy (ImageProxy) — 3aMECTUTENb!

— XPaHUT CCBLIKY, KOTOPasi MO3BOJISIET 3aMECTUTEIO OOPATUTHCS K PEATBHOMY
cyobexTy. O6BEKT Kiacca Proxy MOXKeT obpamarbess K 00BEeKTy Kiaacca
Subject, ecsiu unTepdeiick kinaccoB RealSubject u Subject 0JMHAKOBDI,

— TpezoctaisgeT nnTepdeiic, naeHTUYHBIN nnTepdeiicy Subject, Tak 4TO 3a-
MECTHUTENb BCEr/Ia MOJKET OBbITh MOJCTABJIEH BMECTO PEabHOTO CyOheKTa;

— KOHTPOJIUPYET JIOCTYII K PEAbHOMY CYOBEKTY M MOKET OTBEYATh 3 €r0 CO3-
JlaHue 1 yJaJleHue;

— mpourie 0OSI3AaHHOCTU 3aBUCSIT OT BUJIA 3aMECTUTEIS:

— yoaneHHwlll 3amecmumeib OTBEYAET 32 KOIMPOBAHKE 3aIPOCA M €T0 apryMeH-
TOB ¥ OTIIPaBJIEHUE 3aKOJUPOBAHHOIO 3aI[POCa PEATBHOMY CYOBEKTY B JIPY-
TOM aJI[PECHOM IPOCTPAHCTBE;

— BUPMYANLHBILL 3AMECMUMEN> MOXKET KIIIUPOBATD IOMOJHUTEIbHYIO MH(DOP-
MAIUIo0 O PEATbHOM CyOBeKTe, 4TOOBI OTIOKUTH €ro cosaanue. Hampumep,
kJacc ImageProxy u3 paszena «MoTuBalus» KalupyeT pasMepbl peasb-
HOTO M300pasKeHMs;

— 3QUUULAIOWULL 3aMEeCTIUMENb TTPOBEPSET, UMEET JIM BbI3BIBAIOIIUNA OOBEKT
HEOOXOUMDbIE [IJIsT BBITIOJHEHUST 3aIIPOCA TTPABa;

0 Subject (Graphic) — cyObekT:

— ompejesier o0t i RealSubject U Proxy unrepdeiic, Tak uyTo Kjlacc

Proxy MOKHO UCIOJIb30BAaTh Be3/ie, rle OKujgaeTcs RealSubject;
0 RealSubject (Image) — peanbHbIli CyObLEKT:
— OIIPeJIEJISIeT PEAbHBIN 00BEKT, TIPECTABJIEHHBIN 3aMECTUTETIEM.

OTHoLWeHus

Proxy npu HEOOXOAMMOCTHU TEPeajipecyer 3apochl 00beKTy RealSubject. [e-
TaJIN 3aBUCSAT OT BUJIA 3AMECTUTEIS.

Pe3ynbtarsl

C nomomuipio maTTepHa 3aMeCTUTESb IIPH ZOCTYIEe K 00BEKTY BBOAUTCS JOIIOJHI-
TEJIbHBIM YPOBEHb KOCBEHHOCTHU. Y 3TOTO TOJX0/[a €CTh MHOTO BapUAHTOB B 3aBUCUMO-
CTU OT BUJIA 3aMECTUTEJIS:

0 yZaJeHHbII 3aMECTUTEIb MOKET CKPBITh TOT (DAaKT, 4TO 0OBEKT HAXOAUTCS B JIPY-
rOM aJIpeCHOM IIPOCTPAHCTBE;

0 BUPTYaJIbHbIIA 3aMECTUTE/Ib MOKET BBIIOJHATH ONTHMU3AIIIO, HATIPUMEp CO3/a-
Hue 00beKTa 110 TpeOOBAHUIO;

0 3alMIIAIONINI 3aMECTUTENIb M «yMHAS» CChLIKA MO3BOJISIOT PEMIaTh JOIIOJIHM-
TeJIbHbIE 33124 TIPU JOCTYIIE K 0OBEKTY.
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Ectp emme ogna onTuMusanus, KOTOPYIo MaTTepH 3aMeCTUTENb MHOTIA CKPbIBAET
ot kanenTa. OHa Ha3bIBaeTCs KONuUposanuem npu sanucy (Copy-on-write) 1 MMeeT MHO-
ro obiero ¢ cospanueM oObekra 110 TpeboBanmio. Konuposanue GOJIbIIOrO 1 CI0KHO-
ro oObeKTa — OYeHb JIoporad oneparys. Eciau konust He MOAU(DUIINPOBATACH, TO HET
CMBICJIA ATY TIeHY TIaTUTh. EC/IN OTJIOXKUTH MPOIecC KOMMPOBAHUS, IIPUMEHUB 3aMeC-
THUTEJIb, TO MOKHO OBITh YBEPEHHDIM, YTO 9Ta Oepalysl IIPOM30HIET TOJBKO TOI/a, KOT-
1a OH ﬂeﬁCTBI/ITeJIbHO 6BIJI N3MEHECH.

YT006BI BO BpeMs 3allCU MOKHO OBLIO KOTMPOBATh, HEOOXOAUMO MOICYUTHIBATH
cebliky Ha cyObext. KormupoBanue 3aMecTuTe st TIPOCTO YBEJIMYUBAECT CUETUUK CChI-
JIOK. V1 TOJIbKO Torza, KOra KJAMEHT 3allpalliBaeT Olepallnio, M3MEHSIONYIo CyObheKT,
3aMeCTUuTeJIb [[eIL/,ICTBI/ITeJIbHO BBIIIOJIHAET KOIIMPOBaHUE. OIIHOBpeMeHHO 3aMeCTUTeJIb
JOJIKEH YMEHBNINTH CUETYNK CChIIOK. Korja c4eTurK CChLTOK CTAHOBUTCS PABHBIM
HYJ0, CYyOBEKT YHIUUTOKAETCSL.

Konuposanue npu 3ammicy MOKeT CyHIECTBEHHO YMEHBIIUTD ILIaTy 3a KOIIMPOBa-
HIE <TSKEJBIX> CyOBEKTOB.

Peanuvsauus

[Tpu peanmsary maTTepHa 3aMeCTUTENb MOKHO HICTIONB30BATh CJIELYIONINE BO3-
MO>KHOCTH $I3BIKA:

Q nepezpysky onepamopa docmyna x uienam ¢ C++. sIapik C++ mojiepskuBaet me-
PETPY3Ky oreparopa J0CTyIa K Y4JIeHaM Kacca —>. ITO MO3BOJSIET TPOU3BOUTD
JOIIOJIHUTE/IbHbIE IeHCTBUS IPU JI0OOM PasbIMEHOBAHUM YKa3aTes Ha OObEKT.
Jlug peasMzanuyi HEKOTOPBIX BUJIOB 3aMECTUTENIEH 9TO OKA3bIBAETCS T0JIE3HO,
MOCKOJIBKY 3aMECTUTEJIb BeleT ceOsl aHAJIOTIYHO YKa3aTelo.

B caenytomem npumepe 1mokasaHo, Kak BOCTIOJIb30BATHCS TAHHBIM ITPUEMOM JIJIsT
peanusanuy BUPTYa/IbHOIO 3aMeCTUTENA ImagePtr:

class Image;
extern Image* LoadAnImageFile (const char*);
// BHeWHAS QYHKUMA

class ImagePtr (

public:
ImagePtr (const char* imageFile);
virtual ~ImagePtr();

virtual Image* operator->();
virtual Image& operator*();
private:
Image* LoadImage();
private:
Image* image;
const char* imageFile;

bi

ImagePtr::ImagePtr (const char* theImageFile) {
_imageFile = theImageFile;
_image = 0;
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Image* ImagePtr::LoadImage () {
if (_image == 0) {
_image = LoadAnImageFile( imageFile);
}
return image;

}

[Teperpy-kennbie orepaTopbl —> W * HCIOJB3YIOT orepannio LoadImage s
BO3BpATa KJIMEHTY H300paKeHN, XPAHSIIErocs B IepeMeHHOi _image (11pu He-
06XOIIMMOCTH 3arPy3UB €r0):

Image* ImagePtr::operator-> () {
return LoadImage();

Image& ImagePtr::operator* () {
return *LoadImage();

}

Takoii moaxo/; 1103BOJISIET BHI3HIBATD orneparumn obbeKTa Image 4yepes 00BEKTBL
ImagePtr, He 3a60TACh 0 TOM, YTO OHHM HE€ ABJIAIOTCA YaCTbIO HHTep(befICa JlaH-
HOI'O KJIacca:

ImagePtr image = ImagePtr ("anImageFileName");
image->Draw (Point (50, 100));
// (image.operator->())->Draw (Point (50, 100))

OG6parure BHUMaHIE, 9TO 3aMECTUTEh U300pakeHust BeleT cebst mogo0Ho yKa-
3aresio, Ho He 0ObABJIEH KaK yKaszaTe/lb Ha Image. DTO 03HAYAET, YTO UCIIOJIb30-
BaTh €ro B TOYHOCTHU KaK HACTOSIIMIT yKasaTelb Ha Image Hesb3s. [loaToMy 1pu
TaKOM I1I0/IX0/I€ KJIMEHTaM CJIEYET TPAKTOBATD 00BEKThI Image n ImagePtr 110-
PasHOMY.

ITeperpyska orepatopa JIOCTYyIIa — Jiydiliee PellieHre MajJeKo He IS BCeX BUIOB
samectuteneil. HeKoTOpbIM 13 HUX JOJKHO OBITH TOYHO U3BECTHO, KaKas OTepa-
L¥sI BBI3BIBAETCS, B TAKUX CJIyYasX Ieperpyska orepaTopa J0CTyla He paboTaer.
PaccMoTpuM [prMep BUPTYaJbHOIO 3aMeCTUTEsI, 00CY KAABIIUICS B pasjiesie
«Morusauusa». Mzobpaxkenue HyKHO 3arpysKaTh B TOYHO OIPeIeJEHHOe Bpe-
M — [IPU BBI30OBE OIlepaluy Draw, a He IPU KakAoM obpalenun K nemy. Ilepe-
rpy3Ka oIlepaTopa JAOCTYIIA HE IO3BOJISET PasImInTh IOA00HbIe cIydan. B Takoil
CUTyally TIPUIETCS BPYYHYIO PEANN30BaTh KaKIYIO OIEPAIMIO 3aMECTUTES,
Hepeaipecyolnyo 3apoc cyObeKTy.

OO6bIYHO BCe 9T OIEePalK OYeHb [OXOKK APYI Ha APYyTa, KaK BUIHO U3 IPUMe-
pa Kozga B ofHOUMEHHOM pasese. OHU [IPOBEPSIOT, YTO 3aIIPOC KOPPEKTEH, YTO
00BeKT-apecaT CyLmIeCTBYeT U T.X., a IIOTOM y’Ke II€PEHAIPABISIOT My 3aIpoc.
ITucaTh 5TOT KO CHOBa U CHOBA Hamoe#aeT. 1109ToMy HEPeIKO IS ero aBTOMa-
THYECKOI TeHepalnu UCIOMb3YIOT MPENpPOIEeccop;

Q memoo doesNotUnderstand 6 Smalltalk. B s3p1ke Smalltalk ects BosMoskHOCTD, TTI0-
3BOJISIIONIAST AaBTOMATUYECKH MIOAEPKaTh liepeapecaliiio 3apocos. [Ipu oripas-
JIEHUH KJIMEHTOM COOOLIEHMs, /11 KOTOPOTO Y MOJIydaTessl HET COOTBETCTBYIOLE-
ro meroga, Smalltalk BeisbBaer meron doesNotUnderstand: aMessage.
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3amecTuTeNb MokeT 1epeonpeenntb doesNotUnderstand Tak, 4To cooblie-
Hue OyJIeT mepeajipecoBaHo CyObeKTY.

Jlabbl rapaHTHPOBATh, YTO 3alPOC OYIET MepeHarpaBieH cyObeKTy, a He IPOCTO
TUXO TOIJIOIIEH 3aMeCTUTE/IEM, KJIAcC Proxy MOKHO OIPEAEIUTD TaK, YTO OH He
CTaHeT TIOHUMaTh Hukaxux coodmennii. Smalltalk mosBossieT ato caenaTh, HaO
JIUIITh, YTOOBI y Proxy He OBLIO cylepkiacca’.

[naBHBIN HemocTaTok MeTona doesNotUnderstand: B TOM, UTO B OOJBIITNH-
cre Smalltalk-cucrem mMeercss HecKoJIbKO crielUaNbHBIX coobIIeHni, obpaba-
THIBAEMBIX HEMIOCPEICTBEHHO BUPTYAJIBHOI MAIIIMHOM, 8 B 9TOM CJIy4ae CTaHAapT-
HBI MeXaHU3M IOMCKa MeTonoB obxoautcs. IlpaBiaa, eqUHCTBEHHOI TaKoii
oliepaliyeit, HarucanHou B Kacce Object (cjef0BaTe/bHO, MOTYIIeH 3aTPOHYTh
3aMeCTUTeIel), SBJISIETCs TOKIECTBO ==,

Ecan BbI cobupaerech npuMeHsaTh doesNotUnderstand: A peanusalus
3aMECTHTEJIST, TO JOJIKHBI KAK-TO PEIIUTH BBIIEOMICaHHY0 mpobiemy. Hembast
JKe OKUZATh, YTO COBIIaJleHNe 3aMeCTUTeNIell — 3TO TO e caMoe, YTO U COBIIaje-
HUEe peasibHbIX cyObekToB. K coxkanenunto, doesNotUnderstand: H3HAYAIBHO
cosmaBajics A1 06paboTKK omuboK, a He s IOCTPOEHNS 3aMeCTUTe e, I0-
9TOMY €ro OBICTPOIEHCTBIE OCTABJISAET JKeJIaTh JIyUIIero;

Q samecmumento e écezda doicen Obimb Ussecmer mun peaiviozo odsexma. Ecin
KJIacc Proxy MOeT paboTrarh ¢ CyOBEKTOM TOJBKO uepes ero abCTpaKkTHbBII 1H-
tepdelic, TO He HY;KHO CO3/[aBaTh Proxy I KaK/0I0 KJIacca peajbHOro cyObek-
Ta RealSubiject; 3aMecTUTE b MOKET 0OpAIaThCs K JI0O0MY M3 HUX €IUHO00-
pasHo. Ho ecm 3amecTuTeN b OJKEH WHCTAHIIUPOBATH PEABHBIX CYOBEKTOB
(kak 00CTOUT I€JI0 B CIydae BUPTYaAJIbHBIX 3aMECTUTeE I ), TO 3HAHIe KOHKPET-
HOTO KJacca 06a3aTeIbHO.

K npobiemam peansanuy MOKHO OTHECTH U PelleHre BOIPOca O TOM, Kak o0pa-
IATHCS K €Ile He MHCTaHIIMPOBaHHOMY cyObekTy. HeKoTOpbie 3aMeCTHTEN TOJKHBI
obpaiaTbest K CBOMM cyObeKTaM BHE 3aBUCUMOCTU OT TOTO, IJie OHU HAXOAATCS — JIUC-
Ke WJIM B MaMsITH. JTO O3HAYAET, YTO HYKHO MCIIOJIb30BaTh KaKyio-TO (hOpMy He 3aBU-
CAIIMX OT aJPECHOrO MPOCTPAHCTBA UAEHTU(PUKATOPOB 00beKTOB. B pasgene «Motu-
BaIUs» JIJISI 9TOU T1eJIM UCII0JIb30BAIOCh UM aiia.

lMpumep kona
B kone peasmzoBaHoO /1Ba BU/Ia 3aMeCTUTeJIeH: BUPTYaJIbHBIN, OMMMCAHHBIN B pas/e-
ae «MoTuBanusy, u peaJIHSOBaHHblﬁ ¢ IOMOIIbI0 MeToa doesNotUnderstand:.?

Q supmyanviwil 3amecmumens. B knacce Graphic onpeneseH unrepdeiic 1st rpa-
(buvecknx 0OBEKTOB:

class Graphic {
public:
virtual ~Graphic();

! DTa TeXHUKA UCIIONb3YeTCst IPU peaiusalui pacipenenenubx 00bektos B cucreMe NEXTSTEP [Add94]
(Tounee, B ki1acce NXProxy). Tosbko Tam nepeorpesessiercst MeTojt forward — 9KBUBAJIEHT OIMMCAHHOTO
TOJIbKO uTO npriema B Smalltalk.

2 Ente otiH BUJL 3aMeCTHUTEIS [IaeT TIATTepH UTepaTop.
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virtual void Draw(const Pointé& at) = 0;
)

virtual void HandleMouse (Eventé& event) = 0;

virtual const Pointé& GetExtent () = 0;

virtual void Load(istreamé& from) = 0;

virtual void Save (ostream& to) = 0;
protected:

Graphic();

bi

Knacc Image peasmsyer unrepdeiic Graphic s orobpaxkenus ¢aiinios n3ob-
paxkeHuil. B Hem 3amerniena onepaiust HandleMouse, OCPEACTBOM KOTOPOM
MOJIb30BATENb MOJKET MHTEPAKTUBHO U3MEHSTH PasMep U300PasKeHUsI:

class Image : public Graphic {

public:
Image (const char* file); // sarpyska m3oOpaxenusa m3 daiia
virtual ~Image();

virtual void Draw (const Pointé& at);
virtual void HandleMouse (Eventé& event);

virtual const Pointé& GetExtent();

virtual void Load(istreamé& from);
virtual void Save (ostreamé& to);
private:
//
bi

Kiacc ITmageProxy uMeer TOT jke uHTepdelic, YTo U Image

class ImageProxy : public Graphic {
public:
ImageProxy (const char* imageFile);
virtual ~ImageProxy();

virtual void Draw(const Pointé& at);
virtual void HandleMouse (Eventé& event);

virtual const Pointé& GetExtent();

virtual void Load(istreamé& from);

virtual void Save (ostreamé& to);
protected:

Image* GetImage();
private:

Image* image;

Point _extent;

char* _fileName;

bi
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Koncrpykrop coxpaHseT JOKaJbHYI0 KOIMUIO UMeHH (baiija, B KOTOPOM XPaHHUT-
cst n300paskeHne, 1 MHUIUAIN3UPYET WieHbl _extent n _image:

ImageProxy::ImageProxy (const char* fileName) {
_fileName = strdup (fileName);
_extent = Point::Zero; // pasMepH NOKa He M3BECTHH

_image = 0;

Image* ImageProxy::GetImage() {
if ( image == 0) {
:image = new Image( fileName);
}
return image;
}
Peanmmszanus onepannm GetExtent BO3BpalaeT KINIMPOBAHHBIN Pa3Mep, ecan
9TO BO3MO’KHO. B 11poTrBHOM ciiy4ae nsobpazkeHue sarpyskaercst 13 aiiia. Ore-
paius Draw 3arpys:kaer uzoOpaxenue, a HandleMouse II€peHaIpaBIseT coObl-
THE PeabHOMY U300PaKEHMUIO:
const Point& ImageProxy::GetExtent () {
if ( extent == Point::Zero) {
:éxtent = GetImage () ->GetExtent () ;
}
return extent;

}

void ImageProxy::Draw (const Point& at) {
GetImage () ->Draw(at);

void ImageProxy::HandleMouse (Eventé& event) ({
GetImage () ->HandleMouse (event) ;
}
Onepaiysg Save 3alUChIBaeT KOUIMPOBAHHBIN pasMep n300pakeHust U ums (aii-
Jla B IIOTOK, a Load CUMThIBAeT ATy I/IH(bOpMaLII/IIO 1 MHUIWAJIU3UPYET COOTBET-

CTBYIOIINE YJICHDbI:

void ImageProxy::Save (ostream& to) {
to << extent << fileName;

void ImageProxy::Load (istream& from) {
from >> extent >> fileName;
}
Haxomserr, IIPEATIONIONKUM, YTO €CTh Kaacc TextDocument A OpejcTaBAeHU
JIOKYMEHTA, KOTOPBII MOXKET CO/lepKaTh 0OBEeKTHI KJacca Graphic:

class TextDocument ({
public:
TextDocument () ;
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void Insert (Graphic*);
//
bi

MbI MOKEM BCTaBUTh 0OBEKT ImageProxy B JOKYMEHT CJeAYIOIUM obpasom:

TextDocument* text = new TextDocument;

/7

text->Insert (new ImageProxy("anImageFileName"));

Q 3amecmument, Ucnoivsyiougue memoo doesNotUnderstand. B aspike Smalltalk

MOJKHO CO3/1aBaTh 0G06IIEHHBIX 3aMECTUTECH, OTIPEIESAsT KIACCHI, TSI KOTOPBIX
HeT cynepkJaccal, a B Hux — Meroz doesNotUnderstand: aasa 0O6paboTKu co-
o61eHui.
B nokasannom Huzke pparMente mpeoaraeTcs, YTo y 3aMecTUTeNs eCTh Me-
TOx realSubject, BO3BPAILAIOIINI CBA3aHHbIN ¢ HUM peanbHblil cyObekT. I1pu
UCIIOJIb30BAHUN TmageProxy aTOT METO JOJIKEH OB ObI TIPOBEPUTDH, CO3MAH
a1 00beKT Tmage, TPU HEOOXOIMMOCTH CO3/aTh €r0 U 3aTeM BEpHYTb. [list 06-
paboTKK TIEpPEXBAYEHHOTO COOBIIEHNUsT, KOTOPOE GBIIO aJ[PECOBAHO PEaTbHOMY
cyOBEKTY, HCII0JIb3yeTcss MeTo] perform: withArguments:.

doesNotUnderstand: aMessage
~ self realSubject
perform: aMessage selector
withArguments: aMessage arguments

Aprymentom doesNotUnderstand: gBJIsETCS 9K3EMILISAP Klacca Message,
NPEACTABIAIONHN co00NeHne, He TIOHATOE 3amMecTuTeeM. TakuM o6pasom, mpu
oTBeTe Ha Jiroboe coobIIeHre 3aMeCTUTE b CHAUaJIa TIPOBEPSIET, UTO PEATbHbII
CYODBEKT CYIIECTBYET, & TIOTOM yIKe TIEPEAIPECYET eMy COODIIEHTE.

OpHo u3 npenmyiiecTB Metoa doesNotUnderstand: — OH clIOCOOEH BBITIOJI-
HUTB TIPOU3BOJIbHYI0 00paboTKy. Hampumep, MoKHO GbIJIO OBl CO3ATh 3alINIIA-
IOILEr0 3aMeCTUTE s, Olpe/ie/nB Habop legalMessages-co00LIEHUH, KOTOPbIE
CJIelyeT TIPUHIMATD, U CHAONB 3aMECTUTEJSA CJEYIONUM METO/IOM:

doesNotUnderstand: alMessage
~ (legalMessages includes: aMessage selector)
ifTrue: [self realSubject
perform: aMessage selector
withArguments: aMessage arguments]
ifFalse: [self error: 'Illegal operator']

[Tpesk/e ueM TepeazpecoBaTh cOOOIIEHNE PEATbHOMY CyOBEKTY, YKasaHHBIH Me-
TOJI IIPOBEPSET, YTO OHO AOIycTUMO. Ecin 310 He Tak, doesNotUnderstand:
MOCHIJIAET cOO0TIeHIe error: caMoMy cebe, YTO TIPUBEET K 3aIUKINBAHMUIO,
ecJli B 3aMecTuTesIe He olpeesieH MeTo]l error :. CienoBaresnbHo, orpeesie-
HHE error: JOJUKHO OBITH CKOMMPOBAHO M3 Kiacca Object BMecTe cO BCeMU
METO/IaMH, KOTOPbIe B HEM MCIIOJIb3YIOTCS.

! TIpaktnyecku st ioboro kiaacca Object siBIsieTest CylepKIaccoM caMoro BepxXHero yposHst. [109ToMy Bbl-
PasKeHHe «HET CyLePKIacca» 03HAYaeT TO ixKe caMoe, uto «Object He SIBIISIeTCs CyNepKIaccoM».
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U3BecTHbIE npuMeHeHus

[Tpumep BuUPTyaIbHOTO 3aMecTUTENsI U3 pasziena «MoTuBaius» 3aUMCTBOBAH U3
KJIACCOB CTPOUTENHLHOTO OIOKA TEKCTA, OTIPEIE/IEHHbIX B Kapkace ET++.

B cucreme NEXTSTEP [Add94] samecturenu (sK3eMILIApbI Kiacca NXProxy)
UCIIOJIb3YIOTCSI KaK JIOKAJIbHBIE TIPECTABUTENN 0OBEKTOB, KOTOPbIE MOTYT OBbITh Paciipe-
nesertbivu. CepBep CO3/aeT 3aMeCTUTEEH JIJIsT yIaIEHHBIX OOBEKTOB, KOT/IA KIIUEHT X
3alpaiivBaer. 3aMeCTUTENb KOIUPYeT MOIyIeHHOe COOOIIEHe BMECTE CO BCEMU apry-
MEHTaMT, TTOCTIE YeTO OTIIPABIISIET €T0 YIATEHHOMY CYOBEKTY. AHATOTUYHO CYOBEKT KO-
JIPYeT BO3BPAIlEHHbBIE PE3YIbTAaThl U MOCHUIAET UX 00PaTHO 00bEKTY NXProxy.

B pa6ore McCullough [McC87] obcyskaaercst nipriMeHerne samectureaeil B Small-
talk ma gocryna k yaanennsiM oobektam. Ixxedpu Ilacko (Geoffrey Pascoe) [Pas86]
OIKCHIBAET, Kak obectieynth noboutbie apGeKThl IPU BHIZ0BE METOJ0B U PEan30BaTh
KOHTPOJTb TOCTYTA C TIOMOIIBIO «ITHKATICYJISITOPOBY.

PoactBeHHble naTrepHbl

[TarrepH apanTep npeaocTaBisieT Apyroil nHTepdeiic Kk afanTupyeMomMy 00beKTy.
Hanporus, 3aMeCTUTENb B TOUHOCTH IIOBTOpsieT uHTepdeiic ceoero cydbekra. OnHa-
KO, €CJIM 3AMECTUTEJIb UCIIOJIb3YETCsI ISl OTPAHUYEHUST OCTYIIA, OH MOKET OTKA3aThCs
BBITIOJIHATD OTEPAIUIO, KOTOPYIO CyOBEKT BBITIOMHUI Obl, TI09TOMY Ha CAMOM jleJie UH-
tepdeiic 3amecTuresss MOKeT ObITh U TIOAMHOKECTBOM MHTepdeiica cybbekTa.

Heckombko 3aMeuannii OTHOCUTENBHO AeKopaTopa. XoTs ero peaausaius 1 Io-
X0)Ka Ha peasM3aliiio 3aMeCTUTE IS, HO Ha3HaueHue cCOBepIIeHHo nHoe. [lekopaTop /o-
GaBiisieT 0GBEKTY HOBBIE 0OS3AHHOCTH, 2 3AMECTHTETb KOHTPOTUPYET TOCTYI K OOBEKTY.

Crernenb CXOKECTH PeaTH3al[iy 3aMECTUTENeH 1 IEKOPATOPOB MOKET OBITH pa3-
JITYHOM. 3alUIAIONMN 3aMeCTUTEb MOT Obl OBITh PEATM30BAH B TOYHOCTU KaK JIEKO-
patop. C apyroii CTOpOHBI, yIATEHHbIH 3aMECTUTENb He COAEPIKUT MPSMbIX CCBIIIOK Ha
peasbHbII CyOBEKT, a JIUIh KOCBEHHYIO CCBLIKY, YTO-TO BPOJIE «UAEHTU(HUKATOP XOCTa
W JIOKQJIBHBII a/ipec Ha 9TOM XOcTey. BHayase BUPTYyaJIbHbIH 3aMeCTUTENb UMEET TOJIb-
KO KOCBEHHYIO CCBUIKY (CKaxkeM, UM afiia), HO B KOHEYHOM UTOTe TOJydaeT U Mc-
TTOJIB3YET MPSIMYTO CCHITKY.

O6cyXxaeHne CTPYKTYPHbIX NaTTepHOB

BoamoskHO, BbI 06paTh/I BHUMAaHKME Ha TO, YTO CTPYKTYPHBIE MATTEPHbBI TOXOKM
MeKIY coO0M, 0COOEHHO KOIa Peub ueT 00 UX y4acTHUKAX U B3aUMOIeNCTBusX. Be-
POSITHOE OOBSICHEHVE TAKOMY SIBJIEHUIO: BCE CTPYKTYPHBIE MATTEPHBI OCHOBAHbBI Ha He-
GOJIBIIIOM MHOKECTBE SI3BIKOBBIX MEXaHHM3MOB CTPYKTYPUPOBAHUsS KOia 1 00HEKTOB
(OIMHOYHOM M MHOKECTBEHHOM HACJIEZIOBAHNH JIJIsI TATTEPHOB YPOBHS KJacca M KOM-
HO3UIUK JIJIsI TIATTEPHOB yPOBHsI 00bekToB). HO MMerolieecs CX0ACTBO MOKET ObITh
00MaHYMBO, OO C IIOMOIIBIO PA3HbBIX MATTEPHOB MOKHO PelllaTh COBEPIIEHHO PasHble
3a7aun. B aToM paszesie comocTaBaeHbl TPYIIIBI CTPYKTYPHBIX MATTEPHOB, W BBI CMOKe-
Te sicHee TIOYYBCTBOBATh WX CPABHUTEJbHBIE JOCTOMHCTBA U HEJIOCTATKH.

Apganrep n moct

VY maTTepHOB aganTep u MOCT ecTh HECKOJIBKO 00X atpubyToB. ToT u apyroit
MOBBIIIAOT THOKOCTD, BBOJIS AOTOJHUTEIBHbIN YPOBEHb KOCBEHHOCTH TIPU OOpallleHUH
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K ipyroMy o6bekTy. Oba repeHanpasisiioT 3apockl APYToMy 00bEKTY, UCIIONB3YsT HHOM
nnrepdeiic.

OcHoBHOe paznyue Mexay afanTepoM 1 MOCTOM B ux HazHavyenuu. Iless nep-
BOTO — YCTPAHUTh HECOBMECTUMOCTb MEXK/IY JABYMsI CYIIECTBYIONIMMU UHTepdeiicamu.
[Tpu paspaboTke aganTepa He YYUTHIBAETCS, KaK 9TH MHTEPGEHCH peanrn3oBaHbl
U TO, KaK OHM MOTYT HE3aBHCUMO Pa3BUBaThcs B OyayieM. OH JOJKeH JHIb obectie-
YUTH COBMECTHYIO PabOTy JBYX HE3aBUCUMO Pa3pabOTaHHBIX KJIACCOB, TaK YTOOBI HU
OJIMH U3 HUX He TPUIIIIOCH MiepeenbiBath. C IPyroil CTOPOHBI, MOCT CBSI3bIBACT aGCTPaK-
ITUIO C €€, BOBMOKHO, MHOTOUNCJIEHHBIMU Pean3anusaMu. [[aHHbIif TaTTepH IpeocTas-
JISIeT KIIMEHTaM CTabuIIbHbBII WHTEpGhENc, TI03BOJSIA B TO e BPEMsT U3MEHSITh KJIACCHI,
KOTOPBIE €ro peasnsyioT. MocCT TaksKe TIOCTPANBAETCS IT0]] HOBbIE PEAIN3AIIH, TTOSIB-
JISTIONIUECST B MIPOIIECCE PA3BUTHS CHCTEMBIL.

B cBs31 ¢ onMcaHHBIMU PA3IUYUSMU a0AMNTEP U MOCT YaCTO UCIIOJIB3YIOTCS B pas-
Hble MOMEHTBI JKU3HEHHOTO IIUKJIA CUCTEMBI. KoTr/a BBIACHSETCS, 9TO IBA HECOBMECTH-
MBIX KJIacca JIOJKHBI paboTaTh BMECTE, CJACAYeT 0OpaTuThes K ajanrepy. TeM caMmbiM
yaacrest u3bexkaTh yOIUpOBaHIS KOjIa. 3apaHee TaKyio CUTYAIUIO IPEABUIETh HETb3sT.
Haoboport, mosib3oBaTesib MOCTa € CAMOTO Hayaa MOHUMAET, YTO Y aOCTPAKIIUI MOKET
OBITH HECKOJIBKO Peau3aiiuii 1 pa3BUTHE TOTO U JAPYroro OYAEeT WATH HE3aBUCHUMO.
ApanTtep obecrieunBaeT paboTy n0CAe TOTO, KaK HEYTO CIIPOECKTUPOBAHO; MOCT — 00
TOr0. JTO /IOKA3BIBAET, YTO @AanTep U MOCT IpPeIHA3HAYEHBI /IS PEIIeHUs] MMEHHO
CBOUX 3a/au.

dacap, MOKHO TIPeICTaBIATh cebe Kak aganTep K Habopy apyrux o6bektos. Ho
IPU TAKOIl MHTEPIIPETAINK JIETKO He 3aMETUTh Takoill HioaHc: dacapn, onpeessieT Ho-
évui muTepdetic, Torza Kak aganTep MOBTOPHO UCHOJb3YeT yske uMetomuiics. Ilogyepk-
HEM, 4TO aAanTep 3actaBisieT paboTaTh BMECTE J[Ba cyujecmayiouux nurepdeiica, a He
OIIpeiesisieT HOBBIN.

KomnoHoBLuK, AeKopaTtop N 3aMecTuTteslib

YV KOMMOHOBLUMKA 1 AEKOPaTOpa aHa/JIOrM4YHbIEe CTPYKTYPHBIE AUATPAMMbI, CBU-
JETEICTBYIONIME O TOM, 4TO 06a MaTTepHa OCHOBAHbI HA PEKYPCUBHON KOMIIO3UIIUK
U IIpeHasHavYeHbl I OpraHu3allii 3apaHee HeollpeAeJeHHOro Yrcia o0bekToB. [lpu
06HAPYKEHUH JAHHOTO CXOACTBA MOKET BOSHUKHYTH UCKYIIEHHE MOCYUTATh OOHEKT-
JIEKOPATOP BBIPOKAEHHBIM CIydaeM KOMIIOHOBIIHMKA, HO TIPU 9TOM OyIET UCKaKEeH caM
CMBICJI IaTTepHa AekopaTop. CXOACTBO M 3aKaHYMBAETCI HA PEKYPCUBHOI KOMIIO3U-
LM, U CHOBA U3-3a Pa3/Muus 3ajad, PEUIAEMbIX C IIOMOIIBIO IIATTEPHOB.

HasHauenue gekopatopa — 1o6aBuTh HOBbIe 00sI3aHHOCTH 00beKTa 0e3 MOPosKIe-
HMSI TOJK/JIACCOB. JTOT HATTEPH MO3BOJAET U30ekaTh KOMOMHATOPHOTO POCTa YUC/Ia
O/IKJIACCOB, €CJIM IIPOEKTHPOBIIMK IIBITAETCS CTATUYECKU ONPEJEIUTh BCE BO3MOKHbBIE
KoMOuHamu. Y KOMMOHOBLLUMKA apyrue 3agaun. OH JOJKEH Tak CTPYKTYPUPOBaTh
KJIaCChl, 4TOOBI PasJIM4YHbIE B3aUMOCBS3aHHbIE 00BEKTHI yaBaloCh TPAKTOBATD €ANHO-
06pasHo, a HECKOJIbKO 00BEKTOB PacCMaTpPUBaTh Kak OAMH. AKIEHT 3/eCh JeJaeTcs He
Ha 0hOPMJICHNH, a Ha TIPEACTABICHUH.

VkasaHHbIE 1[eJI PasIndHbl, HO JOIOJIHSIOT APYT Apyra. [ToaToMy KOMMOHOBLUMK
1 AeKOPaTOP 4acTo UCHOJb3YIoTC coBMecTHO. Oba IaTTepHa MO3BOISIOT CIPOEKTH-
pOBaTh CUCTEMY TaK, YTO NMPUJIOKEHHSI MOKHO OYAET CO3[aBaTh, IPOCTO COEIMHSIS
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06BEKTHI MEXKTY COOOH, 6e3 orpeieleHnsT HOBBIX KIaccoB. [TosBUTCS HEKUiT aGCTpakT-
HBII KJIACC, OZIHU MOJKJIACCHI KOTOPOTO — KOMMOHOBLUMKW, IpyTHE — OEKOPATOPbI,
a TPEThU — pean3aIiu (hyHIaMEHTATLHBIX CTPOUTEIBHBIX OJI0OKOB CHCTEMBL. B Takom
cJydae y KOMIOHOBIIUKOB U JIeKOpaTopoB Gyzet obmmii uutepdeiic. /s aekopaTo-
pa KOMMOHOBLUMK SIBJISIETCSI KOHKPETHBIM KOMMOHEHTOM. A 17151 KOMMOHOBLLMKA
[EeKopaTop — 9To JIMCTOBBIN y3esr. Pagymeercst, nx HeobsI3aTeIbHO UCTIOTB30BATh BMEC-
Te, ¥, KaK MbI BU/IEJIN, 1IeJI JAHHBIX MTATTEPHOB PA3JIIYHBI.

3amecTuTenb — ellle OINH MaTTePH, CTPYKTYPa KOTOPOTO HATIOMITHAET AEKOPATOP.
Ob6a oHM OTIMCHIBAIOT, KAK MOYKHO TIPEIOCTABUTH KOCBEHHBIH JOCTYIT K 0OBEKTY, U B pe-
AM3AIIH 0OBEKTOB-/IEKOPATOPOB M 3aMECTUTENICH XPAHUTCS CChLIKA Ha JIPYToi 00b-
€KT, KOTOPOMY IepeapecyioTcst 3arnpocsl. Ho u 37ech 1esm pasimygarorcst.

Kak n pekoparop, 3aMecTuUTeNb peocTaBdeT KIneHTy nuTepderic, coBajiaio-
muii ¢ uaTepdeiicom 3ameniaemoro oobexTa. Ho B oT/ume oT Aekoparopa 3amecTu-
TENO He HYXKHO ANHAMWYECKU H0OABISATh 1 OTOUPATh CBOWCTBA, OH HE MPeIHA3HAYCH
I PEKYPCUBHOIN KOMITO3UIINU. 3aMECTUTENb HOJKEH TPEIOCTaBUTh CTAHAAPTHYIO
3aMeHy cyOBEeKTY, KOT/Ia MPsAMOil IOCTYT K HeMY HeysoOeH WK HeXKeTaTesieH, Harpu-
Mep ITOTOMY, 4TO OH HAXOAMTCS HA yIAJT€HHOI MaIllTnHe, XPAHUTCS HA JAUCKE WU JTOCTY-
TIeH JIUIIb OTPAHMYEHHOMY KPYTY KJIUEHTOB.

B narrephe 3aMecTUTENb CYOBEKT OMPEIessieT OCHOBHYIO (DYHKIIMOHATBHOCTE,
a 3aMEeCTUTeJb paspeliaeT WK 3alpelaeT I0CTyl K Heil. B gexkoparope KOMIIOHEeHT
obJaiaeT JUIh 4acThio (PYHKIIMOHAIBHOCTH, a OCTATBHOE TIPUBHOCAT OJUH WJIN He-
CKOJIBKO JieKopaTopoB. JJekopaTop 103BoJIeT CIPABUTLCA € CUTYyalue, Koria moJ-
HYT0 (DYHKIIMOHATBHOCTH OOBEKTA HEb3sT OMPEIETUTh Ha dTare KOMITHIISIIUN WA 9TO
M0 T€M WJIM WHBIM MPUYMHAM Heyno6Ho. Takas HeonpeaeseHHOCTh JIeJaeT PEKYPCUB-
HYI0 KOMIO3HUIIHIO HEOTHEMJIEMOIT YacThio Aekopartopa. /s 3amecTuTens iemno 06-
CTOUT He TaK, KO0 eMy BaKHO JIMIIb OJTHO OTHOIIIEHUE — MEXK/IY COOOI 1 CBOUM CyOheK-
TOM, a JIAHHOE OTHOIIEHIE MOYKHO BBIPA3UTh CTATUYECKU.

YkaszaHHbIe Pas3nuds CYNIECTBEHHBI, TOCKOJIBKY B HUX abCTPArMpPOBAHbI PEIICHYST
KOHKPETHBIX TIPOGJIEM, CHOBA 1 CHOBA BO3HUKAIONIUX TIPU 0OBEKTHO-OPHEHTHPOBAHHOM
npoektupoBany. Ho 3To He 03HauaeT, YTO cOUYeTaHUE PA3HBIX MATTEPHOB HEBO3MOK-
HO. MOJKHO TIpe/IcTaBUTh cebe 3aMeCTUTENSI-IEKOPATOPa, KOTOPBIH 1006aBJIsieT HOBYIO
(OYHKIIMOHAIBHOCTD 3aMECTUTEJIO, HJIU IEKOPATOPA-3aMECTUTEJIST, KOTOPBII 0hopMIIsI-
eT yaaneHublit 06bekT. Takme THOPUIBI TEOPETHIECKH MOzym OBITH MoJe3Hbl (y Hac,
IPaBJIa, He HAIIIOCh PEAJIbHOTO IIPUMepa), a BOT TIATTEPHBI, 13 KOTOPBIX OHH COCTABJIe-
HBI, TI0JIE3HBI HABEPHSIKA.



FnaBsa 5. NMNarTepHbl NnoBeeHUA

ITarTepHbI IOBEAEHNUS CBSI3aHbI C AJITOPUTMAMHE 1 pacipe/eeHneM 00sI3aHHOCTE MesK-
ay 06’beKTaMI/I. Pye‘{b B HUX U/IET HE TOJIBKO O CaMUX O6’beKTaX 1 KJIaCcCaX, HO 1 O TUIITMYHDBIX
criocobax BzammozeiicTsus. [TarTepHbl MOBEAEHUA XapaKTEPUIYIOT CJAOKHBINA MOTOK
YIIPaBJIEHNS, KOTOPBIN TPYIHO MPOCIENTh BO BPEMS BBITIOJIHEHNS MTPOTpaMMbl. BHI-
MaHue aKIeHTUPOBAHO He Ha IIOTOKE YIIPABJEHUsI KaK TAKOBOM, a Ha CBI3SIX MEKILY
oObeKTaMu.

B narreprax moBejieHus ypoBH# KJacca UCIIOIb3yeTcst Hace0BaHne — uTo0bl pac-
NPEeEeUTh TIOBEAEHNE MEKLY Pa3HBIMK KJIaccaMu. B aToil TmaBe onmcaHo aBa Takux
narrepHa. V3 Hux GoJiee IIPOCTBIM U HIMPOKO PACIIPOCTPAHEHHBIM SIBJISAETCS LLIAGIOHHbIN
METO/, KOTOPBI IpeAcTaBasieT coboii abCTpakTHOE ONpeesIeHe alropuT™Ma. Aro-
PUTM 31€Chb OIIPpEeAEJIAETCA 1TOIIaroBo. Ha KaX/IOM IIIare BbI3bIBaeTCs JII/I6O IIPpUMUTUB-
Hast, b0 abcrpakTHas onepaiys. AJTopuT™ «00pacTaeT MICOM» 3a CUET MOAKIACCOB,
rjie olpeseieHbl abcTpakTHbIE onepali. J[pyroii maTTepH MOBeAeH s YPOBHS KJac-
ca — UHTEePNPETaTop, KOTOPbI MPEACTAB/IAeT TPAMMATHUKY SI3bIKA B BUJE MEPAPXUK KJIac-
COB U pea3yeT MHTEPIIPETATOP KaK MOCAEI0BATEIbHOCTD OIIEPALil Hall SK3EMILJL-
paMM THX KJIaCCOB.

B narrepHax nosejieHust ypoBHsI 0OEKTOB HCIIOJIb3YETCs HE HACTE0BAHKE, 2 KOM-
nosuiusa. Hekotopele U3 HUX OMUCHIBAIOT, KAK C IOMOIIBIO KOOIEPALUU MHOKECTBO
PaBHOIIPaBHBIX 0OBEKTOB CIIPABJSETCS C 3aja4ell, KOTopast H1 OJHOMY M3 HUX He 10/
cuiry. Baskno 31ech To, Kak 0GBEKTHI MOJTydYaioT HH(MOPMAIINIO O CYIECTBOBAHUN JIPYT
apyra. OObeKThI-KOJIJIETH MOTYT XPAaHUTh CChIJIKHU JAPYT Ha JPYTa, HO 9TO YBEJIMUYKT CTe-
IIeHb CBJI3aHHOCTU cucTeMbl. IIpM MakCHMAJIbHOW CTEIIeHU CBA3aHHOCTU KasKIOMY
00BEKTY TIPULLIOCH Obl UMeTh MHMPOPMALIIO 000 BCEX OCTaNbHbIX. DTy IIPObGIeMy pe-
maeT narrepH nocpenHuk. TlocpeHnk, Haxoasmuics Mexay 00beKTaMU-KOJLIeramMH,
obecrednBaeT KOCBEHHOCTD CChIIOK, HEOOXOANMYIO /TSl Pa3PhIBAHUA JTUITHUX CBS3CH.

[TarrepH LenoYka 06A3aHHOCTEN 03BOJISAET U JAJIbIle YMEHbIIATh CTEIeHb CBsI-
santocT. OH aeT BOBMOKHOCTD HOCBLIAaTh 3alIPOChI 0OBEKTY He HAIPSMYIO, a 110 1ie-
NouKe «00bhEKTOB-KAaHANAATOB>. 3aMPOC MOKET BBITIOJHUTD JIOOON «KaHUAAT>, €CJIN
9TO AOITYyCTUMO B TEKYIIEM COCTOAHUNN BbIITOJHEHUA IIpOTrpaMMBbI. qI/IC]IO KaHAna1aToB
3apaHee He OIIPEEIEHO, a oAOUPaTh YYACTHUKOB MOKHO BO BPEMsI BBIIIOJIHEHUS.

[Tarrepn HAGNOOATENb OIpee/deT U OTBEYAET 32 3aBUCUMOCTI MEKIY 0ObeKTa-
mu. Knaccuyecknit npumep HabnogaTens Bcrpevyaercss B cxeMe MOAESb/BUA/KOH-
Tponnep s3bika Smalltalk, tie Bee BUIBI MOJIETH YBEAOMIISIIOTCS O JIIOOBIX U3MEHEHMU-
SIX €€ COCTOSTHUSL.

[Ipoyie maTTEPHBI IIOBEAECHNUS CBI3aHbI ¢ MHKAIICY/IALMEN I0OBeIeHNs B 00beKTe
U JIEJIETPOBAHKEM MY 3aIIPOCOB. I1aTTepn CTPaTerst MHKAIICYIMPYET aIrOpuT™M 0OBEKTa,
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yupoias ero crenudukanmio u 3ameny. [lattepn KOMaHOa MHKAIICYJIUPYET 3a11poc
B Bujie 00BEKTa, KOTOPBIH MOKHO TIEPEIaBaTh KakK MapaMeTp, XPaHUTh B CIHCKE UCTO-
pUM WJIM MCHOJIB30BaTh KaK-TO nHaye. IlarTepH COCTOSIHME MHKAIICYJIUPYET COCTOSI-
HIte 00BEKTA TAKUM 00PA30M, UTO IIPU U3MEHEHUU COCTOSTHUSI O0BEKT MOJKET U3MEHSITh
noBesieHne. [lartepH NOCETUTENb MHKATICYIUPYET TTOBe/IeHNe, KOTOPOe B TPOTUBHOM
cJIydae TPUIILIOCh Obl PACTIPEAEIATh MEK/LY KIACCaMH, a MaTTepH MTepaTop aberparu-
pyer criocob moctyna u 06xoma 00bEKTOB U3 HEKOTOPOTO arperara.

MatTepH Chain of Responsibility

Ha3BaHue n KﬂaCCM(pMKaLlMﬂ natrepHa
Llenoyka 0693aHHOCTEN — IaTTepH IOBeAEHK 0OBEKTOB.

Ha3Ha4yeHue

[TosBosisieT n30€KaTh MPUBSI3KU OTIIPABUTEJSI 3A1IPOCA K €T0 TOIyJaTesio, 1aBast
manc 06paboTaTh 3ampoc HeCKOMLKUM 00beKkTaM. CBS3BIBAET OOHEKTHI-TIOMYYaTEH
B IIETIOYKY U TIEPEJAET 3aIPOC BJIOJIb ITOI [[EMOYKH, TTI0Ka ero He 06padoTaloT.

Mortuauuns

PaccMOTPUM KOHTEKCTHO-3aBUCUMYTO OTIEPATUBHYIO CIIPABKY B rpaduecKoM HH-
Tepdeiice TOMB30BATEISA, KOTOPBIIT MOXKET TIOJYYUTD TOMOTHUTENBHYIO HHPOPMAIIHIO
10 Jir000i#t yactu uHTepdeiica, MPOCTO METKHYB Ha Hell Mbitbio. CoepskaHue CIIPaBKu
3aBHCHT OT TOTO, KaKast 4acTh MHTepdeiica U B KaKOM KOHTEKcTe BhiOpana. Hampumep,
CIIpaBKa Mo KHOTIKE B JIMAJOTOBOM OKHE MOYKET OTJIMYATHCS OT CHPABKU MO aHAJIOTHY-
HOU KHOIIKe B IJIAaBHOM OKHe TpUJIoKeHus. Eciu s HekoTopoii yactu nHTepdeiica
CMIPaBKU HET, TO CHCTEMa JIOJIKHA TI0Ka3aTh WHHDOPMAIUIO O GJIIKANIIEM KOHTEKCTE,
B KOTOPOM OHA HAXOJUTCSI, HATIPUMED O JAUAJIOTOBOM OKHE B IEJIOM.

[ToaToMy ecrecTBEeHHO OBLIO OBl OPraHU30BaTh CIIPABOYHYIO MHGOPMAIIUIO 0T (60-
Jiee KOHKPETHBIX Pasiesion K 6osee obim. Kpome Toro, sicHO, 4TO 3a1poc Ha MoJryde-
HUEe CIPaBKU 00pabaThIBAETCST OHUM U3 HECKOJBKUX 00BEKTOB MOJIH30BATEIBCKOTO
unTepdeiica, KAKMM UMEHHO — 3aBUCUT OT KOHTEKCTa U UMEIOTIEICs B HaTUIru uH(Op-
MaIlim.

[TpoGsema B TOM, 4TO OOBEKT, UnUUUUPYIOUULL 3anipoc (HapuMep, KHOIIKA), He pac-
noJiaraeT uHGOpMaIreil 0 ToM, Kakoit 00beKT B KOHEYHOM UTOTE TIPEAOCTABHT CIIPABKY.
Hawm HeoO6X0nM KaKoH-TO CIoco0 OTAEIUTh KHOIKY-MHUIIMATOP 3a1poca 0T 00bEKTOB,
BJIAJICIONINX CIpaBoYHON nHopMmanueil. Kak atoro 1o6uThest, OKa3biBaeT MaTTepH
uenoyka 0653aHHOCTEN.

West 3aktouaeTcst B TOM, YTOOBI Pa3opBaTh CBSI3b MEK/LY OTIIPABUTEIISIMU ¥ TIOJTY-
YaTesIsIMU, JIaB BO3MOXKHOCTh 00paboTaTh 3alpoCc HECKOIBKUM OObeKTaM. 3anpoc Te-
PeMeEIaeTcs o mernouke 00bEKTOB, OKA OJINH U3 HUX He 00paboTaer ero.

[Tepeblii 0OBEKT B IIEMOUKE TIOMYYaeT 3apoc 1 aubo obpabarbiBaer ero cam, Juéo
HAIPABJISIET CJIEAYIONEMY KaHU/IATy B IEMIOYKe, KOTOPbINA BefeT cebst TOUHO TaK Ke.
Y 0b6bexTa, OTIIPABUBIIIETO 3aIPOC, OTCYTCTBYET MHbopMarws 06 obpaborarnke. Mbr ro-
BOPHM, YTO Yy 3aIpoca eCTh arnonumubii noayuamens (implicit receiver).
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aSaveDialog
O6paboTumk anApplication

0O6paboTymk

aPrintButton
O6paboTumk j_ — .
aPrintDialog

O6paboTumk :
anOKButton ~
0O6paboTumk o_’

o

YacTHoe O6ee

[TpenmnomokuM, 4TO MOTH30BATEH 3aIPANTUBAET CIIPABKY MO KHomke Print (re-
yarb). OHa HAXOUTCS B IMATIOTOBOM OKHe PrintDialog, copepskaiieM nH(pOopMaIuio
06 00beKTe IPUJIOKEHUS, KOTOPOMY TPUHAIIEKUT (CM. IPEABIAYINYIO JruarpaMMmy
o0bekToB). Ha npezcrasiennoii guarpaMMe B3auMOAEHCTBUI MOKa3aHO, KaK 3aIpoc
Ha TIOJIyYeHUEe CIIPABKHU MEPEMEIAETCS TI0 TETIOYUKe.

aPrintButton aPrintDialog anApplication
HandleHelp()
HandleHelp()

B nannoMm ciydae Hu KHOTIKA aPrintButton, HU OKHO aPrintDialog He 06pa—
6aThIBAIOT 3AIIPOC, OH J0CTUTaeT 00bekTa anApplication, KOTOPbIA MOXKeT ero 06-
paboraTh MM UITHOPUPOBATH. Y KJMEHTA, MHUIMUPOBABILETO 3aIlIPOC, HET HPAMON
CCBLIKU Ha OOBEKT, KOTOPBII €ro B KOHIE KOHI[OB BBITIOJIHUT.

Yr106bI OTHPABUTH 3aIIPOC 110 [ENOYKEe U TapaHTUPOBATh AHOHUMHOCTD II0JIydaTe-
Jist, Bce OOBEKTHI B LIENIOYKe MMEIOT eI bl nHTepdeiic s 00paboTKy 3aIIpOCOB 1 /ISt
JIOCTYIIa K cBOeMY npeemnuky (ciepyonieMy o0beKkTy B 1ieriouke). Hamnpumep, B cucre-
Me OTIePaTUBHON CIIPABKU MOKHO ObLTIO GBI ONpeieinTh Kiacec HelpHandler (Ipenok
KJIaCCOB BCeX OOBEKTOB-KAHAUAATOB MJIM IIOAMeNMBaeMblil kimacce (mixin class))
c onepaitreil HandleHelp. Torma Kiaaccsl, KOTopbie OyayT 00pabaThiBaTh 3a1IpoC, CMO-
TYT €ro nepefaTb CBOEMY POJIUTEIIIO.

Jlist 06paboTKU 3alPOCOB Ha MOJyYeHHe CIPaBKU Kjacchl Button, Dialog
u Application moab3yioTced onepaiusamu HelpHandler. [To ymomyanuio oneparus
HandleHelp IPOCTO NepeHarpasiiseT 3alpoc CBOeMY IpeeMHUKY. B mozkiaccax ata
orepalys 3aMelaeTcs, Tak YTo IpU OJArOHPULSTHBIX 0OCTOATENbCTBAX MOKET BbI/a-
BaThCsA CIpaBoYHas nHpopmaiyg. B TpoTUBHOM cirydae 3arpoc OTIPABJASIETCS TAJbITTE
TTOCPEICTBOM Pean3aliiu 10 yMOJTYaHUIO.
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handler

HelpHandler
I: HandleHelp() ofF = - - -l handler—>HandleHelp() S

Application m

T | if Mmory o6pa6oTats {
g

HandleHelp() o4 - - - 4 Handler::HandleHelp()
ShowHelp() }

NMpumeHnmocTb
Wcrnosb3yiiTe LENOYKy 0093aHHOCTEN, Kora:

0 ecTb Gosiee 0AHOrO 0OBEKTA, ClIOCOOHOr0 00paboTaTh 3aIPOC, IPUYEM HACTO-
muii 06paboTYKK 3apaHee HEU3BECTEH U J0JIKeH ObITh HallJleH aBTOMATHYECK;

0 BBI XOTUTE OTIPABUTH 3aIIPOC OZHOMY M3 HECKOJILKHX 0OBEKTOB, HE YKa3bIBasl
SIBHO, KAKOMY MMEHHO;

0 Habop 06BEKTOB, CIOCOOHBIX 06PAbOTATD 3AIPOC, JOJKEH 3a4aBaThCsA JUHAMMU-
YECKM.

CTpykTypa

n

HandleRequest()

A

ConcreteHandler1 ConcreteHandler2

HandleRequest() HandleRequest()

Tunuunast CTPyKTYpa 00BEKTOB.

~

(aCIient
LaHandIer -

(aConcreteHandlerN

(aConcreteHandIerw
J - LHDEEMHVIK J

aneEMHMK .
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YyacTtHukmn

0 Handler (HelpHandler) — 06paboTyumK:
— ompegenster unarepdeiic s 06paboOTKN 3aIPOCOB;
— (HeobsA3aTeIbHO) Peau3yeT CBSA3b C IIPEEMHUKOM;
0 ConcreteHandler (PrintButton, PrintDialog) — KOHKPETHbIN 06paboTymK:
— 06pabaTbiBaeT 3a1poc, 3a KOTOPBII OTBEYAET;
— WMeeT JIOCTYTI K CBOEMY TIPEEMHUKY;
— eciim ConcreteHandler ciocober 06paboTaTh 3a1poc, TO TaK U JENAET, €CJH
HE MOJKET, TO HAMPABJISIET €70 — €r0 CBOEMY MTPEEMHUKY;
o Client — KJIMEHT:
— OTIPAaBJISIET 3aMPOC HEKOTOPOMY 00beKTy ConcreteHandler B IENOYKe.

OTHoLeHus

Korza kmeHT mHuImupyer 3anpoc, OH MPOABUTAETCS 10 1ENOYKe, TTOKA HEKOTOPbIi
00beKT ConcreteHandler He BO3bMET Ha €0 OTBETCTBEHHOCTD 3a €ro 0O6paboTKYy.

Pe3ynbTtarsi
[TaTTepn uenoyka 0693aHHOCTEN NMeeT CJeyolTe TOCTOMHCTBA U HEJIOCTATKIU:

Q ocrabaenue ceA3aHHOCTMU. DTOT TIATTEPH 0CBOOOKIAET OOBEKT OT HEOOXOAUMOCTH

«3HATb», KTO KOHKPETHO 0OpaboTaet ero 3ampoc. OTIPaBUTENO U TOJIYYATENIO HU-
Yero HEM3BECTHO JIPYT O JIPYTE, & BKIIOUEHHOMY B IIETIOYKY OOBEKTY — O CTPYKTY-
pe IEnoYKH.
Takum ob6pasom, Liernoyka 0653aHHOCTEN MOMOraeT yIpOCTUTh B3aUMOCBSI3H
Mexy 0ObekTaMu. BMecTo TOro 4To6bl XpaHUTh CCHIKU Ha BCE OOBEKTHI, KOTO-
pble MOTYT CTaTh MOJYyYaTeIIMU 3aMpoca, OOBEKT JI0JKEH pacnojarath WHHOP-
Malyei JIMIIb 0 CBoeM OJIMzKailliieM IIPeeMHIKE;

Q donoanumenvias 2ubKocmy npu pacnpeoenenuu 00a3annocmeti meicoy obvexma-
mu. Lenoyka 06593aHHOCTEN M03BOJISIET TTIOBBICUTH THOKOCTH pactipesieieHust 00si-
3aHHOCTEN Mesy oObeKkTaMu. Jl06aBUTh WM U3MEHUTH O0SI3aHHOCTH TI0 06pa-
GOTKe 3a1poca MOKHO, BKJIIOUUEB B TIETI0YKY HOBBIX YYaCTHUKOB UJIU U3MEHUB €€
KaKUM-TO JPYTUM 0OPa3oM. DTOT MOXOJ MOKHO COYETATh CO CTATUYECKUM 10~
POKIEHUEM TOAKIACCOB [/ CO3MAHUS CIIEIHATU3UPOBAHHBIX 0O6PabOTUMKOB;

Q noayuenue He zapanmuposaro. TTOCKOJIbKY Y 3alpoca HeT sIBHOTO TTOJIydaTeis,
TO HET U TapaHTHii, 4T0 OH BooObIIEe GyeT 06paboTaH: OH MOKET JIOCTHYb KOHIIA
HENOYKH ¥ IporacTb. HeoOpaboTaHHBIM 3aITPOC MOXKET OKa3aThCs U B CJIydae He-
MPaBUJIbHOM KOH(MDUTYPAIIUHU T[ETTOYKH.

Peanuszauvs

ITpu paccmoTpeHnu LEMOYKM 0OS3aHHOCTEN ciiefyeT o6paTuTh BHUMAHUE Ha
CIEIYIOINE MOMEHTBL:

Q pearusauus yenouxu npeemnuxos. Ectb Ba ciocoba peamns3oBarh TaKyio [eMoUKy:
— ONpEETIUTD HOBBIE CBsAI3U (0OBIYHO 9TO JIeIaeTCs B Kiacce Handler, HO MOJKHO
u B ConcreteHandler);
— KCIOJIB30BATh CYIIECTBYIOIIIE CBSI3U.
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/[lo cux mop B HAIINX IPUMEPAX OIPE/ENISIINCH HOBBIE CBSI3H, OJTHAKO MOKHO BOC-
MOJIb30BATHCS YK€ UMEIOTMMUCS CChIIKAMU Ha OOBEKTHI JIJist (hOPMUPOBAHUS
IEMTOYKY TpeeMHUKOB. Harpumep, cchliika HAa POAUTENST B NEPAPXUU «4aCTh-11e-
JIoe» MOJKeT 320[[HO ONPE/IENIATh U IPEEMHNKA «4acTh». B CTPYKTYpe BUIKETOB
TaKUe CBSI3U TOKE MOTYT CYIECTBOBATh. B pasiesie, OCBSIEHHOM TIaTTEPHY
KOMMOHOBLLUVK, CCBITIKK Ha POUTENiel 00CyKaaoTest 6osee oapoGHo.
CymecTByIolue CBI31 MOXKHO HCIT0JIb30BaTh, KOT/Ia OHU Y:Ke TIOAEPKIBAIOT
HYSKHYIO 11erouky. Tora Mbl n36esKUM sIBHOTO OIPEieIeH st HOBBIX CBSI3€iT U COKO-
HOMUM TaMsATh. Ho ecsiu cTpyKTypa He OTpaskaeT yeTPoicTBa MEMouKn 06sg3aH-
HOCTEH, TO YiITH OT OTpeieleHust M3OBITOYHBIX CBSI3CH HE YAACTCST,

Q coedunenue npeemnuros. ECIM TOTOBBIX CCHIUIOK, TIPUTOIHBIX 7T OTIPEAETCHUS
IIEITOYKY, HET, TO UX TPHUAETCs BBecTH. B TakoM ciyvae kiacc Handler He TOJb-
KO orpeziesisieT MHTepdelic 3arIpocoB, HO ellle M XPAHUT CChLIKY Ha MPEEeMHUKA.
CrenoBarenbHO y 06paboTYMKA MOSABISETCS BOSMOKHOCTD OMPEIETUTD PEasii-
3anuio onepanuu HandleRequest MO YMOJYAHWIO — TIepeHATIPABIEHUE 3aIIPOo-
ca ripeeMHUKY (ecu TakoBOI cytiecTByeT). Ecam mojiknace ConcreteHandler
He 3aMHTEPecOBaH B 3aIlpoce, TO eMy U He HaJ0 3aMellaTh 9Ty ONEepPaInio, 110-
CKOJIBKY TI0 YMOJTYAHMIO 3aIIPOC KaK Pa3 U OTIIPABJISIETCS JIAJIbIIIE.

Bot npumep 6azosoro kimacca HelpHandler, B KOTOPOM XPaHUTCS YKa3aTesb
Ha TIPeeMHUKA:

class HelpHandler {

public:
HelpHandler (HelpHandler* s) : successor(s) { }
virtual void HandleHelp();

private:

HelpHandler* successor;
bi

void HelpHandler::HandleHelp () {
if (_successor) {
_successor->HandleHelp () ;

}

Q npedcmasienue 3anpocos. [1peacTaBIsiTh 3a1IPOCHl MOKHO TIO-pasHoMy. B mpocreii-
1reii (popme, HarrpuMep B cirydae kiacca HandleHelp, 3a1Ipoc JKECTKO KOUPYET-
CsI KaK BbI3OB HEKOTOPOII OTleparinu. JTO y,uo6H0 u 6e3011acHO, HO repeapecoBbl-
BaTh TOTZA MOXKHO TOJBKO (DUKCUPOBAHHBIN Ha60p 3a1poCcoB, OIPeeICHHBIX
B KJjlacce Handler.

AJbTepHaTHBA — MCIIOJIB30BATh OHY q)yHKumo-o6pa60TqHK, KOTOpOI 1epena-
eTcst KoJl 3ampoca (CKajkeM, T[eJI0e YMCJI0 WU CTPoKa). Tak MOXKHO TIOJ/IepsKaTh
3apaHee HEM3BECTHOE YMCJIO 3a1pocoB. ExnHcTBeHHOE Tpe6OBaHI/Ie COCTOUT B TOM,
YTO OTIPABUTENDb U IIOJIYYaTE]b JOJKHBI JJOTOBOPUTHCA O crocobe KOAUPOBAHUA
3arpoca.

910 GoJsee rUOKUI TIOAXOM, HO [IpU peaan3alny HyKHO UCIIOJIb30BaTh YCI0B-
HbIE OIIEPaTOPHI /LI Pa3/layu 3aIpocoB 10 X Koay. KpoMe Toro, He CylecTByer



222 | | | | MaTTepHbl NoBeAeHUs

6e30MMaCHOTO ¢ TOYKK 3PEHUS THIIOB CMOCO0a TIepe/lauil apaMeTpoB, MOITOMY
VIIAKOBBIBATbh U PACIAKOBBIBATH UX IIPUXOAUTCA BPyuHYyl0. O4eBUIHO, YTO 3TO
He Tak 6e30MacHo, KaK MPsAMOil BBI30B OIEPAITHH.

Yro6el permmTh TpobieMy mepeadu TapaMeTpoB, OMYCTUMO UCIOTb30BATh OT-
NETbHbIE 00BEKMbL-3aNPOChL, B KOTOPHIX HHKAIICYIMPOBAHBI TAPAMETPHI 3aIPOCA.
Kiacc Request MoXeT IPEACTaBJIATh HEKOTOPBIE 3aIIPOCHI SIBHO, & UX HOBbIE
THUIIbI OIIMCBIBAIOTCA B IT0/IKyIaccax. [lojkmace MoKeT onpe/iesiuTh ApyTue napa-
Metpbl. O6paboTUKK 0JKEH UMETh MH(MOPMAITUIO O THIIE 3arpoca (Kakoil MMEHHO
MOJIKJTAcC Request UCIOJBb3YeTcst), YTOOBI pPazodpaTh ITH MapaMeTphl.

[ unentndukanuy 3ampoca B Kjaacce Request MOXKHO OIPEAEIUTb (DyHKIIUIO
JIOCTYIIa, KOTOpasl Bo3Bpalaer uaeHTuduKaTop kiaacca. Bmecro atoro mnosyya-
TEJTb MOT GBI BOCIIOJIB30BAThCs HHMDOPMAIINEH 0 THTIE, IOCTYITHOM BO BPEMs BbI-
MIOJIHEHUS, €CJIM A3bIK [TPOrPAMMUPOBAHUS TOJIECPAKUBACT TAKYIO BO3MOKHOCTb.
[IpuBenem npumep (yHkIuu AuUCIIeTYEPU3AUU, B KOTOPOH MCIIOJIB3YIOTCS
06BEKTHI It ueHTHUKamu 3ampocos. Omnepaiyst GetKind, ykazanHas B 6a-
30BOM KJlacce Request, olpeiesisieT BUJL 3a1poca:

void Handler::HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
case Help:
// TPUBECTM AapTyMEHT K MOXOMAWEMY THUITY
HandleHelp ( (HelpRequest*) theRequest);
break;

case Print:
HandlePrint ( (PrintRequest*) theRequest) ;
//

break;

default:
//

break;

}

TMoakTacchl MOTYT PACHIMPUTD CXEMY JUCIeTYEPU3AIINH, TEPEOTPEIETNB Onepa-
o HandleRequest. [oakmace o6pabaThIBaeT JUIh T€ 3aIIPOChI, B KOTOPHIX
3aUHTEPECOBAH, a OCTAJIBHBIE OTIIPABJSAET POAUTEIBCKOMY KJaccy. B atom ciy-
Jae MOKITACC MMEHHO PACIIIUPSIET, a He 3aMeTaeT ornepannio HandleRequest.
[Tonknace ExtendedHandler pacuimpsier onepaiuio HandleRequest, omnpe-
JIeTIEHHYI0 B KJacce Handler, CeayomnuM o6pasom:

class ExtendedHandler : public Handler ({

public:
virtual void HandleRequest (Request* theRequest);
//

bi

void ExtendedHandler::HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
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case Preview:
// obpaborars 3amnpoc Preview
break;

default:
// marb kyaccy Handler BO3MOXHOCTH oOpaboTarhb
// ocCTajibHEE 3anpOCH
Handler: :HandleRequest (theRequest) ;

}

Q asmomamuyecKoe nepenanpasienue 3anpocos 6 ssvike Smalltalk. C 1ol 1iesibio MoXK-
HO HCII0JIb30BaTh MexaHn3M doesNotUnderstand. CoolleHus, He UMEIIHE CO-
OTBETCTBYIOIIIX METOJIOB, [IEPEXBATHIBAIOTCS peasinzaiieii doesNotUnderstand,
KOTOpast MOJKET GBITh 3aMellieHa IS TIePEHANTPABIICHUS COOOIIEHUST OOBEKTY-TIpe-
eMHUKY. [T09TOMY OCYIIECTBIISITD TI€PEHANIPABJIEHNE BPYYHYIO HEOOS3ATETbHO.
Kiace obpabarbiBaeT TOJHKO 3aITPOChI, B KOTOPBIX 3aHHTEPECOBAH, U OJKUIIAET, YTO
MexaHn3M doesNotUnderstand BBIIOJTHUAT BCE OCTAIBHOE.

Mpumep kopa

B caenyrommemM mpuMepe UITIOCTPUPYETCST, KAK € TTOMOIIBIO TIETIOYKH 00sS3aHHOC-
Tell MOKHO 06paboTaTh 3aPOCHl K OMMCAHHOI BHIIIE CHCTEME OMePaTHUBHON CIPaBKHU.
3aripoc Ha [oJiyyeHue ClipaBKU — 9TO sIBHAd oliepaiius. Mbl BOCIIOIb3yeMcs yKe UMelo-
MIAMICS B IEPApPXUN BUJKETOB CCBUTKAMM [T TIePEMEIEHNsT 3aITPOCOB TI0 TIETIOUKe OT
OZTHOTO BUJIKETA K IPYTOMY ¥ OTIPEIENTNM B Kiiacce Handler OTAETBHYIO CCHIIKY, 4TOOBT
MOJXKHO 6bIJIO TiepeiaThb 3allpoC BKIIOYEHHDBIM B IHEIIOYKY O6T)€KT8.M, He ABJIAIOHNIMMCA BU/-
JKeTaMU.

Kracc HelpHandler ompenensiet nHTepdeiic 17ist 06pabOTKI 3aITPOCOB Ha TIOyUe-
HUE CITPaBKW. B HeM XpaHUTCS pas/iest crpaBKy (110 YMOJYAHUIO TyCTOH) M CChLIKA Ha
npeeMHUKa B 1ienouke o6paborurkos. OCHOBHON onepanueil sisistercss HandleHelp,
KOTOpas 3amelaercs B 1o/ikjaccax. HasHelp — 9T0 BcoMoraTebHast oneparus, mpo-
BEPSIONIAs, ACCOTMUPOBAH JIM ¢ 0OBEKTOM KaKOH-HIOYIH pasier:

typedef int Topic;
const Topic NO HELP TOPIC = -1;

class HelpHandler {
public:
HelpHandler (HelpHandler* = 0, Topic = NO HELP TOPIC);
virtual bool HasHelp();
virtual void SetHandler (HelpHandler*, Topic);
virtual void HandleHelp();
private:
HelpHandler* successor;
Topic topic;
}i

HelpHandler: :HelpHandler (
HelpHandler* h, Topic t
) : _successor(h), topic(t) { }
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bool HelpHandler::HasHelp () {
return 7topic = NO HELP TOPIC;

void HelpHandler::HandleHelp () {
if (_successor != 0) {
_successor->HandleHelp () ;

}

Bce BUKeTHI — MOAKIACCH aOCTPAKTHOTO Kiiacca Widget, KOTOPBIH, B CBOIO 0ve-
pelb, ABJsIeTCs oAKIaccoM HelpHandler, Tak Kak cO BCEMU 2JIEMEHTAMU MTOJIb30Ba-
TEJILCKOTO HHTEP(Eiica MOKET ObITh acCOIMUPOBaHa cripaBouHast nuopmarust. (Mosx-
HO OBLITO, KOHEYHO, TOCTPOUTH PEATHIANNIO W Ha OCHOBE TIOIMETTIBAEMOTO KJIacca.)

class Widget : public HelpHandler {
protected:
Widget (Widget* parent, Topic t = NO HELP TOPIC);
private:
Widget* parent;
}i

Widget::Widget (Widget* w, Topic t) : HelpHandler (w, t) {
_parent = w;

}

B namem npuMepe mnepBbiM 00pabOTYNKOM B IENOYKe SIBJIsieTCst KHOMKa. Kiace
Button — aTo mozakIace Widget. KoHcTpykTOp Kilacca Button MpUHUMAET IBa Ha-
pameTpa — CCBIIKY Ha BUIKET, B KOTOPOM OH HAXOJIUTCS, U Pasfiesl CIIPaBKU:

class Button : public Widget {
public:
Button (Widget* d, Topic t = NO HELP TOPIC);
virtual void HandleHelp();
// onepauuyu wjacca Widget, xoropele Button zamemaer. ..

b

Peanuzaius HandleHelp B KkJacce Button cHavaja MpoBePSET, €CTh JU 14
KHOTIKH clipaBouHast nHpopmarus. Ecir paspaboTunk He ONPEIeSu ee, TO 3alpoc
OTIIPABJIAETCS IPEEMHUKY C IIOMOIIbIO onlepalii HandleHelp kinacca HelpHandler.
Ecom ke nngopmaryst ectb, To KHOTIKA ee 0TOOpaskaeT 1 MOUCK 3aKaHINBACTCS:

Button::Button (Widget* h, Topic t) : Widget(h, t) { }

void Button::HandleHelp () {
if (HasHelp()) {
// NPemJyIOXUTh CIPABKY [0 KHOIKE
} else {
HelpHandler: :HandleHelp () ;
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Kinace Dialog peanusyeT aHAJTOTHYHYIO CXEMY, TOJIBKO €ro IIPeeMHUKOM SIBJISIET-
sl He BUIIKET, a NPou3eoavioiii 06paboTUrK 3ampoca Ha crpaBKy. B HarmeM mprioske-
HUU TaKUM IIPEEMHUKOM BBICTYIAET 9K3eMIIAP KJacca Application:

class Dialog : public Widget {

public:
Dialog (HelpHandler* h, Topic t = NO HELP TOPIC);
virtual void HandleHelp();
// omepaumm kjacca Widget, korTopee Dialog zaMemaert. ..
//

}i

Dialog::Dialog (HelpHandler* h, Topic t) : Widget(0) {
SetHandler (h, t);

void Dialog::HandleHelp () {
if (HasHelp()) {
// NPemJyIoOXUTh CHOPABKY [0 IOMAJIOTOBOMY OKHY
} else {
HelpHandler: :HandleHelp () ;

}

B koHI11e 1enoukn HaXoMTCs IK3eMIIIIIP Kiaacca Application. [punoxenue — ato
He BWJUKET, M0aToMy Application — mpsaMoii TOTOMOK kKiacca HelpHandler. Ecan
3a1poc Ha TIoJTydeHre CIIPaBKY JIOH/IET JI0 3TOTO YPOBHS, TO KJjacc Application MoxKeT
BbIJIATh WH(MOPMAIINIO O TIPUJIOKEHUH B 11€JI0M WJIU TIPEJIOKUTD CITUCOK PA3/esioB:

class Application : public HelpHandler ({

public:
Application(Topic t) : HelpHandler (0, t) { }
virtual void HandleHelp();
// omepauuu, OTHOCAWMECH K CaAMOMY [IPWIIOKEHUD. . .

bi

void Application::HandleHelp () {
// TokasaThb COMCOK Pas3IesioB CIPaBKU

}

C]Ie[[yIOIJ_[I/Iﬁ KO/l CO3/Ia€T U CBA3BIBACT 3TN 00beKThL. B JaHHOM CJiydae pacCcMat-
PUBAETCA /IMAJIOTOBOE OKHO Print, 1I09TOMY C 00bEKTaMU CBA3aHbl pas/iejibl ClIpaBKH,
Kacalolnimecsd 1edyaTu:

const Topic PRINT TOPIC = 1;
const Topic PAPER ORIENTATION TOPIC = 2;
const Topic APPLICATION TOPIC = 3;

Application* application = new Application (APPLICATION TOPIC);
Dialog* dialog = new Dialog(application, PRINT TOPIC);
Button* button = new Button(dialog, PAPER ORIENTATION TOPIC) ;
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MbI MOKeM MHMLIUUPOBATH 3allpOC Ha MOJYYeHUe CIPABKH, BHI3BAB ONEPALIIO
HandleHelp aud moboro oobekra B nenouke. YToObl HauaTh IOMCK ¢ 00BEKTA KHOII-
KU, JOCTaTOYHO BBIIIOJIHUTDH ero orepaiunio HandleHelp:

button->HandleHelp() ;

B atom npumepe kHomka o6pabaTbiBaeT 3amnpoc cpasy jke. 3aMETHM, U4TO KJace
HelpHandler MOHO ObLIO Obl c€IaTh IpeeMHUKOM Dialog. Bosee Toro, ero mpe-
eMHHKa MOKHO U3MEHATh AMHAMHYECKHU. BoT mouemy, ryie Obl IUATOTOBOE OKHO HU
BCTPETHUIIOCH, BBI BCET/la TOIYyUNTe CIPABOUYHYI0 MH(MOPMAIUIO C YIeTOM KOHTEKCTA.

U3zBecTHbIE npuMeHeHus

ITarrepH uenoyka 06A3aHHOCTEN WCIOJB3YeTCsT B HECKOJBKUX OMOIMOTEKAX
KJIaCCOB JiJ1st 06paboTKU COOBITHIT, MHUIIMMPOBAHHBIX IoJIb30BaTesieM. Kiacc Handler
B HUX Ha3bIBAETCS MI0-PAa3HOMY, HO HjiesI BCET/la O/[HA ¥ Ta jKe: KOT/Ia M0JIb30BaTeIb M-
KaeT KHOIKOM MBIIIN WM HAKUMAET KJIaBUIILY, TeHEPUPYETCs HEKOTOPOEe COOBITHE,
KOTOpoe pactpoctpansietcs mo mernouke. B MacApp [App89] u ET++ [WGMSS]
KJIacc HasbiBaeTcsl EventHandler, B 6ubmnorexe TCL ¢pupmbr Symantec [Sym93b]
Bureaucrat, a B 6ubsnuoreke us cucrembl NeXT [Add94] Responder.

B kapkace rpaduueckux pegakropos Unidraw onpegesenbl 00beKThl Command,
KOTOpbIe MHKAIICYJIUPYIOT 3aIIPOChI K obbekTaM Component M ComponentView
[VL90]. O6bekTsl Command — 3TO 3a1IpOChI, KOTOPble KOMIIOHEHT UJIA BUJL KOMITOHEH-
Ta MOIYT MHTEPIPETUPOBATh KaK KOMaH/y Ha BBIIIOJHEHUE OIpeleeHHON Olepalim.
ITO COOTBETCTBYET IOAXO/Y «3alPOC Kak 0OBEKT», OIMCAaHHOMY B pasjesie «Peajsa-
1usi>. KOMIIOHEHTBI U BUIBI KOMITOHEHTOB MOTYT ObITh OPraHU30BaHbl HEPAPXUICCKIL.
Kak KOMITOHEHT, TaK U €ro BU/] MOTYT [ePenopydYaTh HHTEPIPETAIINIO KOMAH/IbI CBOEMY
POLMTEIIIO, TOT — CBOEMY POIMTEJIO M TaK Jajiee, TO eCTh pedub UAET O TUITUMYHOM I1eroY-
Ke 00s13aHHOCTEIA.

B ET++ narrepH uenoyka 06s93aHHOCTEN npuMensercs s oOpaboTKK 3a1po-
coB Ha 00HOBJIeHHUE TpaduyecKoro nsobpaskenns. I'paduyeckuii 00bEKT BHI3bIBAET OIlE-
paiuio InvalidateRect BCAKUI pas, KOrJa BOZHUKAET HEOOXOAMMOCTh OOHOBUTH
YacTh 3aHUMaeMOil M obsiacti. Ho BBIIIOJIHUTE 9Ty ONEpaLUI0 CaMOCTOSATENBHO Ipa-
(dbudeckuii 00bEKT HEe MOXKET, TaK KaK He MMEET JOCTaTOYHOU MH(POPMAIUU O CBOEM
KOHTEKCTE, HAlPUMEP U3-32 TOTO, YTO OKPY/KEH TaKMMU 0OBbEeKTaMi, Kak Scroller
(1os10ca POKPYTKN) WK Zoomer (JIyla), KOTOpbie TIPeobpasyioT ero CUcTeMy Koop-
JMHAT. ITO O3HAYAET, YTO OOBEKT MOKET ObITh YACTUMYHO HEBUMIMM, TaK KaK OH OKa3aJics
3a TpaHuIleil 001aCTH MPOKPYTKU WK M3MEHIJIC ero MaciTad. [Toatomy peasmsariis
InvalidateRect 10 yMOJYAHUIO TIEPEAAPECYET 3aMPOC KOHTEHHEPY, T/ie HAXOAUTCS
cooTBeTCTBYIONMIA 00beKT. [TocaenHnii 0GbEKT B LemouKe 06SI3aHHOCTEN — DK3EMILISP
Kkiacca Window. [apanTupyercs, 4To K TOMy MOMEHTY, Kak Window IMOJy4uT 3a1poc,
HeJIeUCTBUTEIbHBIN TIPSAMOYTOJIBHUK OyIeT TpaHchOpMUPOBaH MPaBUIbHO. Window
oGpabarbiBaeT InvalidateRect, MocaaB 3ampoc HHTEPGhENHCY OKOHHON CHCTEMBI 1 Tpe-
6ysI TeM CaMbIM BBIIIOJTHUTH OOHOBJIEHHE.,

PoacrBeHHble natrepHbl

[TaTTepH Lenoyka 06513aHHOCTEN YacTo IPUMEHSIETCSI BMECTE C TIATTEPHOM KOM-
NMOHOBLUUK. B satom cJIydae poJUTEJIb KOMIIOHEHTAa MOJKET BBICTYIIaTh B POJIN €T0 IIpe-
€MHHKa.
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MatrepH Command

Ha3BaHue n KﬂaCCM(pMKaLlMﬂ natrepHa
KomaHpga — narrepH nosezgeHust 00beKTOB.

Ha3Ha4yeHue

WukancymmpyeT 3ampoc Kak 00BeKT, TTO3BOJISISI TEM CaMbIM 33/1aBaTh MapaMeTph!
KJIUEHTOB JI7IsT 00pabOTKI COOTBETCTBYIONIMX 3aMPOCOB, CTABUTH 3ATTPOCHI B OYEPEH
W TIPOTOKOJINPOBATh HX, a TAKKe MOJIEP)KUBATh OTMEHY OTepalinii.

Ui3BecTeH Tak)xe riog MeHeM
Action (zeiictBue), Transaction (TpaH3aKIus).

MoTtuBauus

VHora HeobX0MMO TIOCHLIaTh 00BEKTAM 3aIIPOCHI, HUYEro He 3Hast O TOM, BBIIIOJI-
HeHre KaKkoil oTepariiy 3amporieHo 1 KTO SBJsteTcs monydaresem. Hampumep, B 616-
JIMOTEKAX JITIST TIOCTPOEHHST TIOJTB30BATETCKIX MHTEP(HENCOB BCTPEUAIOTCST TaKHe 0OBEK-
TbI, KaK KHOIIKM 1 MEHIO, KOTOPbIE IIOCBLJIAIOT 3aIIPOC B OTBET Ha JeHCTBUE [10JIb30BATEI.
Ho B camy 6ubsmoreky He 3aJ05KeHa BO3BMOKHOCTD 06pabaThiBaTh 3TOT 3aMPOC, TAK KAK
TOJIbKO TIPUJIOKEHNE, UCIIOJb3YIolee ee, paciosaraetT nHdopMaiiueil o Tom, 4To caemayer
caenarh, [IpoeKTPOBIIUK GUOIMOTEKN He BJIajieeT HUKAKON nHpOpMaIuei o moJryJyare-
Jie 3al1poca U O TOM, Kakue Ollepaliiyu TOT JOJIKeH BBIIOIHUTD.

[TarTepH KOMaHAA MO3BOJIsIET GUOIMOTEUHBIM 00BEKTaM OTIIPABJISITH 3AIIPOCHI He-
M3BECTHBIM 0OBEKTAM TPUIIOKEHVSI, TPE0OPA30BAB CaM 3alPOC B 0OBEKT. ITOT OOHEKT
MO’KHO XPaHUTh U MIepelaBaTh, Kak U J000it Apyroil. B ocHOBe criichiBaeMOro maTrep-
Ha JISKUT abCTPaKTHBII K1ace Command, B KOTOPOM 06bsiBJIeH HHTEPGENC 15t BBITIOJ-
HeHust onepaiuil. B mpocteiiiieil cBoeit hopme 310T uHTEPhEIC COCTOUT U3 OIHON ab-
CTPaKTHOH omeparnu Execute. KoHkpeTHbIe TOKIACCH Command ONPEeNSIOT Iapy
«I10JlyyaTesib-leficTBUe», COXPatds [10JydaTeis B lIepeMEeHHON 9K3eMILIIpa, U peaiu-
3yI0T omepariio Execute, Tak 9TOOBI OHA MOCHIIATA 3aTIPOC. Y MOTyJaTeNst €CTh WH-
dopmarus, Heo6X0MMast [T BBITOJTHEHSI 3aMTPOCa.

Application o—»W o—»olm <>—»| Command

command
Add(Document) Add(Menultem) Clicked() ¢ Execute()

Document— -

Open()
Close() |
Cut()

Copy()
Paste()

C momorpio 06beKTOB Command JIETKO PEATU3YIOTCsT MeHio. Kaskaplil myHKT
MEHIO — 9TO IK3eMIUIAP Kiacca Menul tem. CaMu MEHIO U BCe MX ITYHKTBI CO3/IA€T KJIACC
Application HapsLy CO BCEMH OCTAJIbHBIMU 3JIEMEHTAMH I0JIb30BATEIBCKOTO MHTEP-
etica. Knacc Application OTCIEKUBAET TAKIKE OTKPBITHIE TOJH30BATEEM JIOKYMEHTBL.
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[Tpunoxenne KOHGUTYPUPYET KaKABIH 00beKT Menultem 9K3EMIISIPOM KOH-
KpeTHOro nojxiacca Command. Kora mosmb3oBatesns BLIGHPAET HEKOTOPBIN TYHKT MEHIO,
ACCOIMMPOBAHHBIN ¢ HUM 0OBEKT MenuTtem BbI3bIBAaET Execute /Uit CBOETO OOBEKTA-
KOMaH/Ibl, a Execute BbImosHseT onepanuio. O6beKThl MenuTltem He UMEOT WH(OP-
Malli, Kakoi Io/iKkjIace kiaacca Command oHU Uciob3yloT. [Toakiacesr Command xpa-
HAT UHOOPMAIUIO O TI0JIydaTeJIe 3alpoca U BBI3BIBAIOT OJIHY MJIM HECKOJIBKO OIlepalinii
3TOTO [OJIyYaTesIs.

Hanpuwmep, nopkiace PasteCommand TOAJEPKUBAET BCTaBKY TeKcTa U3 6ydepa
obmena B okyment. [losyuaresnem st PasteCommand siBsieTcst Document, KOTO-
phIii GBI TIepean pu coznannn obbekTa. Omnepalyst Execute BBI3BIBAET OMEPAIIIO
Paste JOKyMeHTa-IoJy4yaTeIs.

Command
Execute()
Document J\
Open() . T .
Close()
JlokymeHT
8“t()() - PasteCommand
opy
Paste() Execute() O- = === ===~ -I document—>Paste()E|

Jlns nopkmacca OpenCommand omnepanust Execute Bezier cebst TTO-PyroMy: OHa
3aIpaIiuBaeT y MOJb30BATENA UMsI JOKYMEHTA, CO3/IAeT COOTBETCTBYIONHIT 00BEKT
Document, u3BelaeT 0 HOBOM JIOKyMEHTE IIPUJIOKEHUe-10JIydaTeIb U OTKPBIBAET 9TOT
JIOKYMEHT.

Command
Execute()
| 4
Application !
- 1
Add(Document) application OpenCommand
Execute() @
AskUser() 1

1
1

name = AskUser()

doc = new Document(name)
application—>Add(doc)
doc->0pen()

Nnorpa o6bekT Menultem JOJKEH BBIIOJHUTD 10CLe008AMENILHOCTD KOMAH]L.
Harnpumep, myHKT MEHIO /7151 IEHTPUPOBAHNS CTPAHUIIBI CTAHAPTHOTO pa3Mepa MOXK-
HO 6bLI0 Gbl CKOHCTPYMPOBATh CPa3y U3 ABYX 00bEKTOB: CenterDocumentCommand
1 NormalSizeCommand. ITockoibKy Takoe KOMOMHUPOBaHE KOMAHI — sABJICHUE
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0OBIYHOE, TO MBI MOKEM OIPEAETUTh KIace MacroCommand, TO3BOJISIIOIINN 0OBEKTY
MenuItem BBIIONHATH IPOU3BOJIBHOE YUCJIO KOMaH/. MacroCommand — 3TO KOHKPET-
HBII To/IKIace kiaacca Command, KOTOPBIN ITPOCTO BBITIOJHSIET TOCAE0BATeIbHOCTD
KOMaH/[l. ¥ Hero HeT SIBHOTO [0JIydaTesisd, IIOCKOJIbKY /Il KasKJ0N KOMaH/Ibl Olipe/iesieH
CBOIT COOCTBEHHBII.

Command

Execute()

A

I
: Komarpgpl
MacroCommand >

i
A

Execute() @
T
1
1
[lna Bcex komaHpg, ¢
c—>Execute()

OGparire BHUMAHUE, YTO B KasKAOM U3 IPUBEAECHHBIX IPUMEPOB MATTEPH KOMaH-
0a orzesisieT 00bEKT, MHUIIMUPYIOMIUI OIepaIlnio, OT 0OBEKTa, KOTOPBIH «3HAET», KAK
ee BBITIOJHUTH, JTO MO3BOJSIET JOOUTHCS BHICOKON TMOKOCTH TPU MTPOEKTHPOBAHUH
MOJIb30BaTe/IbCKOTO uHTEepdeiica. [I[yHKT MEHIO U KHOIKA OJ[HOBPEMEHHO MOTYT OBITH
ACCOIMMPOBAHbBI B IPUJIOKEHUN ¢ HEKOTOPOH (DyHKIMEH, /711 9TOTO JOCTATOYHO TIpU-
MHCaTh OOOMM BJIEMEHTAM OMH U TOT K€ 9K3EMILISAP KOHKPETHOTO MOJIKIacca Kiracca
Command. MbI MOXeM JAMHAMUYECKU MTOAMEHSITh KOMAH/Ibl, YTO OY€Hb MOJEe3HO IJIsd
peannsannuy KOHTeKCTHO-3aBUCUMBIX MeHI0. MOJKHO Takke Moj/ep:KaTh ClieHapuH,
€CJI KOMIIOHOBATH ITPOCThIE KOMAH/IBI B O0Jee CJIOKHBIE, Bee 9T0 BBITIOIHIMO TIOTOMY,
4T0 06BEKT, THUIIMUPYIOTIUI 3aTIPOC, TOJIKEH Pactosiarath nH(opMaimuei b 0 TOM,
KaK €ro OTIIPaBUTb, @ HE O TOM, KaK €r0 BBIIIOJHUTb.

NMpumeHnmocTp

Ucnomp3yliTe maTTepH KOMaHAA, KOT/Ia XOTUTE:

0 ImapaMeTpu30BaThb O6'beKTbI BbITIOJTHAEMbIM ﬂeﬁCTBHeM, KaK B Cjy4dae C ITyHKTa-
MH MeHI0 MenuItem. B mpoiesypHoM si3bike TaKkyio napamMeTpUsaIifio MOXKHO
BBIPA3UTH C IOMOIIIBIO YHKUUU 00PAMHO20 6bI3064, TO €CTH TAKOW (PYHKIIUY, KO-
TOpasl PETUCTPUPYETCs, YTOObI ObITh BbI3BAHHOII Ho3aHee. KoMaHpl mpeacTas-
JI0T 060 0GBEKTHO-OPUEHTUPOBAHHYIO AIbTePHATUBY (DYHKIHSIM 06pPaTHOTO
BBI30BA;

0 OIIpeaesIiAThb, CTAaBUTh B O4YEPE/Ib M BBINMOJHATD 3alIPOCHI B pa3HOE BPEM:A. BpeMH
JKU3HI 00beKTa Command HEOOSA3aTeIbHO J0JIKHO 3aBUCETh OT BPEMEHU JKU3HU
UCXOHOTO 3arpoca. Eciu mosyyaresst 3ampoca yaaeTcst peain3oBaTh Tak, 4TO-
Gbl OH He 3aBUCEJ OT aJPECHOTO TMPOCTPAHCTBA, TO OOBEKT-KOMAH/y MOXKHO Tie-
peiaTh APYroMy MpoIEeCCy, KOTOPbIi 3allMETCSI €T0 BbIIIOJTHEHUEM;
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0 momuepkaTh otMeHy omeparil. Onepanus Execute o6bekTa Command MOKET
COXPAHUTDb COCTOSTHHE, HEOOXOAUMOE JIJIST OTKATa JAEHCTBUH, BBIMTOJIHEHHBIX KO-
MaHzoil. B aToM ciydae B unTepdeiice knacca Command H0JKHA ObITh IOTIOJI-
HUTeJIbHAA ollepalys Unexecute, KOTOPasd OTMEHSET JIelCTBHUS, BbIITOJHEHHbIE
MPEIIeCTBYONUM obpalieHeM K Execute. BoIloHeHHble KOMaHIbI XPAHSIT-
¢ B cnucke ucropuu. /s peanusanuy Ipou3BOJIBHOTO YHCJIa YPOBHEH OTMEHbI
U TOBTOPa KOMAHJI HY5KHO OOXOAUTH HTOT CIIUCOK COOTBETCTBEHHO B 06PaTHOM
1 IIPSIMOM HAIPaBJIEHUSX, BBI3bIBAS IIPU [TOCEIIEHUHN KaxK/I0T0 dJleMeHTa KOMaH-
ny Unexecute UM Execute;

O ToAIEPKaTh MPOTOKOJUPOBAHNE U3MEHEHWH, 4TOOBI MX MOKHO OBLITO BBITIOJ-
HUTH MTOBTOPHO TIOCJIE aBAaPUIHOM OCTaHOBKM cucTeMbl. JlornomHuB nnrepdeiic
Kyacca Command olepaiusiMu COXpaHeHUs U 3arpy3KH, BbI CMOXKeTe BECTH IPO-
TOKOJI U3MEHEHUH BO BHENIHEH mamsiTi. JIJist BoccTaHoBIeHUsT TIocse ¢H0st Hy K-
HO Gy/IeT 3arpy3uTh COXpaHEHHbIE KOMAH/IBI C IMCKA U MTOBTOPHO BBIIOJHHUTH UX
€ TIOMOII[BIO ollepaluu Execute;

Q CTPYKTYPHUPOBATb CUCTEMY Ha OCHOBE BBICOKOYPOBHEBBIX OIl€pallyii, 1OCTPOEH-
HBIX U3 IPUMUTUBHBIX. Takas cTpykTypa TUnnyHa /1 nHGOPMAIlMOHHBIX CHUC-
TEM, TIOJIEPYKUBAIONINX TPAH3aKIUK. TPaH3aKIMs HHKATICYIUPYeT Habop M3Me-
HeHuii faHHbIX. [laTTepH KOMaH4a 11o3BoJIgeT MOJIeJIMPOBATL TPAH3AKIIMU. Y BCeX
KOMaHJ[ eCTh O0IHit MHTepdeiic, 4To aeT BO3ZMOKHOCTH paboTaTh OAMHAKOBO
¢ moObIMH TpaH3akIuAMU. C TOMOIIBIO HTOTO MATTEPHA MOKHO JIETKO T06aBIISITh
B CUCTEMY HOBbBIE BU/Ibl TPAH3AKIIN.

CTpyKTypa
Client Invoker [K>————=| Command
T Execute()
|
|
|
|
! »| Receiver )
: Action() «—CC8Ve | concreteCommand
ction
| _--1_ or_ Y
| Execute() ©O- 1 receiver >Act|on(),§|
fTTTTTTTTTTTT T T 1 CocrosHue
YuactHukn

0 Command — komaHaa:
— O6’b§IBJIHeT I/IHTep(i)efIC UL BBIIIOJIHEHW S OIIE€palluu;

o ConcreteCommand (PasteCommand, OpenCommand) — KOHKPETHas KOMaHoa:
— OIIpeAeCJIAET CBA3b MEXKIY O6’I)€KTOM-HO]Iy‘-IaTe]I€‘M Receiver un I[eﬁCTBHeM;
— pea/iu3yeT olepanunio Execute IIyTEM BbI30Ba COOTBETCTBYIOIINUX OHepaHI/IfI

obbekTa Receiver;

0 Client (Application) — KIMEHT:

— CO3/aeT O6’beKT Kjlacca ConcreteCommand 1 YCTaHaBJMBAET €T0 IOJydaTeJIsd;
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0 Invoker (MenuItem) — MHMUMATOP:

— obpamaercs K KOMaHze [Jisl BBIIOJHEHUS 3aIpOCa;

0 Receiver (Document, Application) — nony4yatens:

— pacnosiaraetr uHdoOpManueil o crocobax BHIIOJHEHUsT olepanuil, HeoOXoau-
MBIX JIJISI YIOBJIETBOPEHUS 3a1poca. B poJsin moJiydartesisi MOXKET BBICTYIIATh
mo0oii Kiacc.

OTHoLweHUs

O KAMEHT cosaaer 00beKT ConcreteCommand W YCTaHABAUBAET JJIsl HETO TIOJIY-
qaTeJst;

0 unumarop Invoker coxpanser o0bekT ConcreteCommand,;

Q WHWIMATOP OTIIPABJISIET 3aIIPOC, BbI3bIBAsI ONEPAINI0 KOMaH/Ibl Execute. Ecim
MOJIIEP/KUBAETCS OTMEHA BBITIOJTHEHHBIX AeHCTBHUI, To ConcreteCommand Tie-
pell BBI3OBOM Execute coxpaHseT WH(POPMAIUIO O COCTOSHUHU, IOCTATOYHYIO
JUTSL BBITIOJTHEHUST OTKATA;

0 06beKT ConcreteCommand BbI3bIBAET ONEPAIINH OTYUATE ST VIS BBITOJTHEHUST

3alipoca.

Ha cnenytornieii mmarpamme BUIHO, Kak Command pa3pbIBaeT CBSI3b MKy WHUITH-
aTOPOM M TIoJTy4aTeseM (a TakKe 3aIIpOCOM, KOTOPBIH T0JIKEH BLITTOJHUTD TIOCJIC/THITH ).

aReceiver aClient aComrlnand anlnvoker

I
I
new Command(aReceiver)

StoreCommand(aCommand)

\

Execute()

Action()

\‘\
\
——

Iy

Pe3ynbTtarsl
PesyabTarsl npuMeHeHNsT aTTepHa KOMaHOa TaKOBBIL:

u]

Q

KOMaHOa paspbIBaeT CBA3b MEKLY 00BEKTOM, HHUIIMUPYIOIMM OIEPAIHIO, U 00b-
€KTOM, UMEIONTNM MH(HOPMAITHIO O TOM, KaK €€ BLITIOJTHUTD;

KOMaHbl — 9TO camble HacTosAIre 0ObeKThI. [lOMycKaeTcss MaHUITYJIMPOBATH MU
U PacIIupATh UX TOYHO TaK K€, KAK B CJIydae ¢ JIOOBIMU APYTUMU O0bEKTaMU;

U3 TIPOCTBIX KOMAHI MOSKHO COOMPATh COCTAaBHbIE, HATIPUMEP KJace MacroCommand,
pacCMOTpEHHBII Bbiiiie. B 0611eM ciiyyae cOCTaBHbIE KOMAH/IbI OMUCHIBAIOTCS
MaTTEPHOM KOMIMOHOBLLMK;

N00ABJIATH HOBbIE KOMAH/IbI JIETKO, TIOCKOJIbKY HUKAKUE CYIECTBYIONINE KJIACChI
U3MEHSITh He HYKHO.
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Peanusauus

[Tpu peasmsaiiuu narrepHa KOMaHAA cieiayer 0OpaTuTh BHUMAHKE HA CJIEYIOIIe
ACIIEKTDL:

Q HACKOTLKO <YMHOU> JomcHa Ovimy Komanda. Y KOMAHIBI MOKET OBITH TTHPOKUI
KpyT obstzamHocTeit. Ha 0fHOM MOJTIoCe CTOUT MPOCTOE OTIPEIESIEHNE CBA3H MEK/TY
TOJTyJaTeeM U JIEeHCTBUSMHU, KOTOPbIe HY>KHO BBITTOJHUTD [T YIOBIETBOPEHNS
3ampoca. Ha sipyrom — peaymsanust BCETo caMOCTOSATENLHO, 6e3 obparieHus 3a mo-
MOIIBIO K nosrydaresio. [locneannii BapuanT 1mose3eH, Korja Bbl XOTUTE OIpejie-
JINTD KOMAHJIbI, He 3aBUCSIINe OT CYIIECTBYIONIIX KJIACCOB, KOT/IA TOIXOMSIIETO
MOJTy4aTesis He CyIIeCTBYeT MM KOT/Ia MOoTydaTeslb KOMaH/e TOYHO He N3BECTeH.
Hanpumep, koMaH/1a, co3/ato1ast HOBOEe OKHO TIPHJIOKEHHUST, MOJKET He TTOHNMATh,
YTO MMEHHO OHA CO3JIAET, & TPAKTOBATH OKHO, KaK Joboil apyroii 06bekT. [e-To
MoCepeIHe MEXKY IBYMsT KDAHOCTAMU HAXOZATCS KOMAH/IBI, 061aaionue 1o0-
CTaTOYHOI MH(MOPMAIIUEH /IS TMHAMUYECKOTO 0OHAPYKEHUST CBOETO TIOJTyJYaTelIs;

Q noddepicka ommenvl u nosmopa onepauuii. KoMans MOTYT TOIIEPKUBATH OTMEHY
Y TIOBTOP OIlepaInii, ecim NMeeTCst BO3MOSKHOCTb OTMEHUTD PE3YJIbTaThl BBITIOJIHE-
Hus (HarpumMep, ornepariio Unexecute mwim Undo). B kimacce ConcreteCommand
MOJKET COXPAHSTLCSI HEOOXOAUMAsST I ATOTO JIOMOJTHUTETbHAS WH(MOPMAIIHS,
B TOM YHCJIE:

— 00beKT-1oJIyYaTesib Receiver, KOTOPbII BBIIOJIHIET OlEPAlli B OTBET Ha
3a1poc;

— apryMEeHTBI Ollepalliy, BBIMIOJTHEHHOW MoJIydaTeseM;

— HCXOJHBIE 3HAUEHUST PA3JINYHBIX aTPUOYTOB MOJIyYaTeIst, KOTOPbIE MOTJIU W3-
MEHUTHCS B pesyJibTaTe 00paboTKy 3anpoca. [onyy4aTenb JoJuKeH IpefocTa-
BUTD OIlepaly, MO3BOJIAIONINE KOMAaH/IEe BEPHYTHCA B UCXOIHOE COCTOSHHUE.

[l71s Toi7IepsKKY BCEro OTHOTO YPOBHS OTMEHBI TPUJIOKEHUIO IOCTATOYHO COXPa-
HSITH TOJIBKO MOCJIETHIOO BBITIOJTHEHHYIO KOMaHy. Ecu ske Hy:KHbI MHOTOYPOB-
HEBbIE OTMEHA ¥ TIOBTOP OMEPAINil, TO MPUAETCS BECTH CHUCOK UCTNOPUL BBITIOJ-
HEHHBIX KOMaHA. MakcuMasibHasl IJIMHA 3TOTO CITUCKA W OTNpPEENIsSeT YHCII0
YPOBHEl OTMEHBI 1 OBTOpA. [IPOX01 10 CrUMCcKy B 06pPATHOM HATIPABJIEHUU 1 OT-
KaT pe3yJibTaTOB BCEX BCTPETUBIINUXCA T10 IIYTHU KOMaH/l OTMEHAET X I[eflCTBHe;
TIPOXO/1 B IPAMOM HaIlPaBJICHUN W BBITTOJTHEHNE BCTPETUBIINXCA KOMaH/I TIPUBO-
JUT K TIOBTOPY JleCTBUIA.

Komamnmy, nomyckaroniyio oTMeHy, BO3MOKHO, TPUJIETCSI CKOTTMPOBATD Tiepet To-
MeIEeHUEM B CIIMCOK MCTOPHUH. eI B TOM, 4TO 00BEKT KOMAH/Ibl, KCIIOJIb30BaH-
HBIN U1 IOCTAaBKU 3alpoca, CKaKeM OT IIYHKTa MeHI0O Menultem, II03K€e MOT
OBITH MCIIOJIB30BAH AJIS1 APYTUX 3aIPOCOB. 1109TOMY KOImMpoBaHue HeOOXOIIMO,
4TOOBI OTPEIETUTh Pa3Hble BHI30BBI OJIHOU U TO JK€ KOMAH/IBI, €CJIU €€ COCTOSI-
HUE TP JTI0O0M BBI30BE MOKET U3MEHSIThCSL.

Hanpumep, koMana DeleteCommand, KOTopas yaaasieT BhIOpaHHble 0ObEKTHI,
PU Ka’KIOM BBI30BE JOJIKHA COXPAHATh pastble HAGopbl 00beKTOB. [ToaToOMYy
00beKT DeleteCommand HEOOXOAUMO CKOIMPOBATH MOCJIE BBIIOJHEHNUS, a KO-
TTNIO TIOMECTUTD B CITMCOK UCTOPUH. Ecmu B pe3yJibTaTe BbIITOJIHEHNA COCTOSAHNE KO-
MaH/Ibl HUKOT/IA He U3MEHSIETCSI, TO KOMMMPOBATh HE HY;KHO — B CITUCOK JIOCTATOYHO
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MOMECTHTD JIUTIIh CCHITKY Ha KOMaHIy. KoMaHIbt, KoTopbie 0053aTebHO HY/KHO
KOIIMPOBATH IIepe IIOMEIeHneM B CIIMCOK UCTOPHM, BeAyT cebs momoOHo IIpo-
ToTUIIAaM (CM. OIMCcaHKe TaTTepHa NPOTOTUN);

Kax usbexcamv naxonjienus owubox 6 npovecce ommens. Ipu obecrieyeHnn Ha-
JIe3KHOTO, COXPAHSIONIET0 CEMAaHTUKY MeXaHN3Ma OTMEHBI I TIOBTOPA MOKET BO3-
HUKHYTb 11pobsieMa rucrepesrca. [Ipu BBITOJHEHUN, OTMEHE W TOBTOPE KOMaH]I
MHOT/IA HAKATJIUBAIOTCST OMMUOKM, B PE3YJIbTATE YETO COCTOSTHUE MPUJIOKEHUST
OKa3bIBAETCST OTIMYHBIM OT TePBOHAYAIBHOTO. [T0aTOMY TTOPOiT HEOOXOAIMO CO-
XpaHATh B KoMaHzie Goubiire nadopmaiuu, 1adbl TapaHTUPOBATH, YTO 00BEKTHI
GYIyT TETMKOM BOCCTAHOBJEHBI. UTOOBI MPEIOCTABUTD KOMAH/IE OCTYIT K ATON
uH(bOPMAIK, He PACKPbIBasi BHYTPEHHETO YCTPOUCTBA 0OBEKTOB, MOKHO BOC-
I10JIb30BATbCA IATTEPHOM XPaAHUTEIb;

npumenenue wabronos ¢ C++. Jlusg KoMaHj, KOTOPbIE HE JOIYyCKAIOT OTMEHY
U HE VIMEIOT apIyMEHTOB, B s13bIKe C++ MOYKHO BOCIIO/IB30BATLCs MAOIOHAMH, UTO-
6bI He CO3/aBaTh TOAKIACC Kaacca Command TS KAKAOH Taphl efCTBHe-TIOTy-
yaresib. Kak aTo c/ies1aTh, MbI IPOIEMOHCTPUPYeM B pasiesie «IIpumep xomas.

lMpumep kofa

[TpuBenennbIil HUZKe KO/ HA s3bike C++ /aeT npejicTaBieHre O peajn3anni Kiaac-
coB Command, 00CYKIaBITUXCS B pasjesne «MoTusanusi». Mbl OIMpeesuM KIacchl
OpenCommand, PasteCommand u MacroCommand. CHadana aGCTpakTHBIN KJIacc
Command:

class Command ({

public:

virtual ~Command();

virtual void Execute() = 0;
protected:

Command () ;

bi

Komanza OpenCommand OTKPBIBAET JJOKYMEHT, MM KOTOPOMY 33J1aeT MOJIb30Ba-
tesib. KoreTpykTOpy OpenCommand mepenaercst 00bekT Application. DyHKIws
AskUser 3ampalinBaeT y IMOJb30BATEISI UM OTKPBIBAEMOTO TOKYMEHTA:

class OpenCommand : public Command {
public:

OpenCommand (Application¥*);
virtual void Execute();

protected:

virtual const char* AskUser();

private:

}i

Application* application;
char* response;

OpenCommand: :OpenCommand (Application* a) {

_application = a;
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void OpenCommand::Execute () {
const char* name = AskUser();
if (name != 0) {

Document* document = new Document (name);
_application->Add (document) ;
document->Open () ;

}

Komanzie PasteCommand B KOHCTPYKTOpPe Iepefaercss 00beKT Document, sIBJIs-
FONIICS TTOTydaTeseM:

class PasteCommand : public Command {
public:

PasteCommand (Document*) ;

virtual void Execute();
private:

Document* document;

}i

PasteCommand: : PasteCommand (Document* doc) {
_document = doc;

void PasteCommand: :Execute () {
_document->Paste() ;

}

B caryuae ¢ mpocThIMU KOMaHaMH, HE JIOMYCKAIONIUMU OTMEHBI U He TPEGYIONUME
apryMEeHTOB, MOKHO BOCITOJIb30BATHCS IMAGIOHOM KJjacca JIJIs TlapaMeTpU3aliiy Mo-
sydaresist. Onpeaennm it HUX mabJIoHHbIN ToAKIace SimpleCommand, KOTOPbIiL Ma-
paMeTpU3yeTCsl TUTIOM MoJIydaresis Receiver U XPaHUT CBA3b MEK/Y 0OBEKTOM-TIOJY-
yaresieM U JIeHiCTBUEM, TIPE/ICTABJICHHBIM yKasaTeieM Ha (DYHKIUIO-UJICH:

template <class Receiver>
class SimpleCommand : public Command {
public:
typedef void (Receiver::* Action) ();
SimpleCommand (Receiver* r, Action a)
_receliver(r), action(a) { }
virtual void Execute();
private:
Action action;
Receiver* receiver;

}i

KoncrpykTop coxpanser WHGOPMAITIIO O MoJydaTesie U IeiCTBUN B COOTBETCTBY-
IONIMX TIepeMEeHHbIX aK3eMIlisgpa. Oteparus Execute IPOCTO BBIOJHSIET JEiCTBUE
10 OTHOIIEHUIO K ITOJIy4aTeJIio:

template <class Receiver>
void SimpleCommand<Receiver>::Execute () {
(_receiver->* action) ();
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Yro06bl cO3[1aTh KOMAH/LY, KOTOPas BBI3bIBAET OIlepalliuio Action I 9K3eMILIsIpa
ki1acca MyClass, KJIUEHT TUIIET CJAEAYIONIH KOJI:

MyClass* receiver = new MyClass;

//

Command* aCommand
new SimpleCommand<MyClass> (receiver, &MyClass::Action);

!/

aCommand->Execute () ;

WwmeiiTe B BUy, 4TO Takoe pelieHre TOAUTCS TOJBKO /IS TIPOCTBIX KoMaH. [ls
GoJiee CIOKHBIX KOMaH[, KOTOPbIE OTCJIEKUBAIOT HE TOJBKO IOJIyYaTesell, HO U apry-
MEHTBI U, BO3MOKHO, COCTOSHIE, HEOOXOAUMOE JJISi OTMEHBI OII€PALH, IPUXOLUTCSI
MOPO’K/IATh TTO/IKIACCHI OT Kyacca Command.

Kiace MacroCommand yrpaBiisieT BBIITOJTHEHUEM ITOCJE0BATENBHOCTU MTOJIKO-
MaH/I[ ¥ TIPEOCTaBJISIET Ollepalluu IJist J0OaBJIeHUsT U yIaJIeHus MOJAKOMaH/I. 3a1aBaTh
noJrydaresisi He Tpebyercs, Tak Kak B KaKIOil OJAKOMaH/e ysKe OIPeiesieH CBOIl moJy-
yaTeJb:

class MacroCommand : public Command {
public:
MacroCommand () ;
virtual ~MacroCommand () ;
virtual void Add(Command*) ;
virtual void Remove (Command*) ;
virtual void Execute();
private:
List<Command*>* cmds;

}i

OcHoBoII Ky1acca MacroCommand siBJisierTcst ero (hyHKus-uieH Execute. Ona 06-
XOJIUT BCE TTOJIKOMAH/IBI U JITTST KJKION BBI3BIBACT €€ Ollepalnio Execute:

void MacroCommand: :Execute () {
ListIterator<Command*> i( cmds);
for (i.First(); 'i.IsDone(); i.Next()) {
Command* ¢ = i.CurrentItem();
c->Execute () ;

}

OG6parure BHUMaHUE, 4TO ecau Obl B Kiaacce MacroCommand Oblia peayin30BaHa
orepaiusi OTMeHbI Unexecute, TO TIPU €€ BBIMOJHEHUH TTOKOMAH/IbI IOJKHBI ObLITH
Obl OTMEHATHCSA B MOPSIIKE, 00pamHom TOMY, KOTOPbIi IPUMEHSETCA B peansaliiu
Execute.

Haxkowerr, B kiacce MacroCommand J0KHBE OBITH OTlepaliii Jjist T0OABJIEHUS U y/ia-
JIEHUST TTOJIKOMAH/I:

void MacroCommand: :Add (Command* c) {
_cmds->Append (c) ;
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void MacroCommand: :Remove (Command* c) {
_cmds->Remove (c) ;

}

UN3BecTHbIE npuMeHeHus

BoiTh MOJKeT, BIiepBbie MaTTepH KOMaHga nosisuics B pabore Tenpu Jlnbepmana
(Henry Lieberman) [Lie85]. B cucreme MacApp [App89] KoMaH/IbI IIUPOKO IIPUME-
HAIOTCS JIJIST peaiu3alin JoycKaonmx orMeny onepanuit. B ET++ [WGMS8S8], Inter-
Views [LCI+92] u Unidraw [VL90] Takske MMEIOTCS KJIACChI, OIMChIBAEMbIE TIATTEPHOM
komaHga. Tak, B 6ubmuoreke InterViews ompezesieH abCTpakTHbI Kiace Action, KO-
TOPBII1 OIIpe/eIsieT BCo PYHKIMOHAIBHOCTh KoMaH . Ectb u mabmon ActionCallback,
napaMeTpPU30BaHHBIN /leficTBIEM Action, KOTOPBI aBTOMATUYECKU WHCTAHIIUPYET
TIOZIKJTACCHI KOMAH]I.

B 6ubsmoreke knaccop THINK [Sym93b] raxske 1cIonb3yroTest KOMaHAbL AJIsT IO~
nepxku ormenbl onepanuii. B THINK komanasr HasbiBatorest sadauamu (Tasks). O6bek-
ThI Task TEPEAAIOTCS 1O LEMNoYke 0683aHHOCTEN, moka He GyyT KeM-To 06paboTaHbL.

O6bekTsl KoMaH B Kapkace Unidraw yHUKaIBHBI B TOM OTHOTIIEHUH, 4TO MOTYT BEC-
T cebs momobHo coobuernsam. B Unidraw KoMaHIy MOKHO TIOC/IATh APYIOMY OOBEKTY
JUIST MHTEPTIPETAINHN, Pe3yIbTaT KOTOPOil 3aBUCUT OT obbeKTa-Toydarenst. Bosee Toro,
caM MoJTy4aTesb MOJKET JIeJIETHPOBATh HHTEPIPETAIUIO CIEAYIONEMY 0OBEKTY, 0OBIUHO
CBOEMY POUTEIIO. DTO HATIOMHHAET MaTTepH Liernoyka 06s3aHHocTen. Takim o6pasoM,
B Unidraw nosyuaTesib BbIYUCIAETCsI, a He XpaHuTCst. Mexanusm uHreprperanuu B Uni-
draw ucmonp3yer nHGOPMAIUIO O THIIE, TOCTYITHYIO BO BPEMsI BBITIOTHEHHS.

Ixeiime Korunen onucbiBaet, Kak B s3bike C++ peanusyiorcs gynxmopvl — 00beK-
Tbl, Bepyue cebs, kKak Gynkiuu [Cop92]. 3a cuer meperpysku ornepaTopa Bbl30Ba
operator () oH craHoBuTcs Gosiee MOHATHBIM. CMBICJ TTATTEpHA KOMaHAA B IPYTOM —
OH yCTaHABJIMBAET U TIOJJIEPKUBAET C8513b MEXKIY MoJydareseM U QyHKIHel (TO ecTh
JICHCTBUEM), @ HE TTPOCTO (DYHKITHUIO.

PoacrBeHHbIe nartrepHbl

[TarTepH KOMMOHOBLLMK MOKHO MCIIOJNb30BaTh /IS PEAIU3alud MaKpPOKOMAHI.

[TarTepn XpaHWUTE b MHOTAA NPOEKTHPYETCS TaK, YTO COXPAHSIET COCTOSIHUE KO-
MaH/Ibl, HeOOXOUMOe JJIsT OTMEHBI ee 1eHCTBIS.

Komanza, KoTopy1o HyKHO KOIIMPOBATD II€PE]] IIOMENIEHUEM B CIIMCOK MCTOPHH, BE-
zer cebd, kak NPOTOTUNM.

MatTepH Interpreter

Ha3BaHne n KﬂaCCM(pMKaLlMﬂ natrepHa

MHTepnpeTaTop — marrepH MOBEJEHUs KJIACCOB.

Ha3Ha4yeHue

Jl71s1 3a71aHHOTO SA3BIKA OIpe/esisdeT MPEACTAaBICHIE ero TPAMMATHKHY, a TakKe MH-
TEPIIPETATOP MPE/TIOKEHUI 9TOTO SA3BIKA.
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Mortuauuns

Ecnn nekoropas 3ajjaua BO3HUKAET 4aCcTO, TO UMEET CMbICJI [IPEJICTABUTH €€ KOH-
KpeTHbIE MPOSIBJIEHNSI B BU/IE TIPEJIOKEHNI Ha MTPOCTOM SI3bIKE. 3aTeM MOKHO OyieT
CO3/IaTh UHTEPIIPETATOP, KOTOPBII peNiaeT 3ajady, aHaJIU3upys MPeJIoKeHNs 9TOrO
S3BIKA.

Harmpumep, TIOUCK CTPOK 10 0Opasily — BeCbMa PACIpOCTPAHEHHAsT 3a/1aua. Peryisp-
HbIE BBIPAJKEHUSI — 9TO CTAHJAPTHBIN S3bIK /IS 3ajlaHKs 00pas1oB moucka. Bmecto Toro
4yTO0bI IIPOrPAMMUPOBATH CHEUATU3UPOBAHHbIE AJITOPUTMbI /ISl COIIOCTAB/IEHUS CTPOK
€ KaKIIbIM 00PasIioM, He MPOIIIE JIK OCTPOUTD aJITOPUTM MOMCKA TaK, YTOObI OH MOT HH-
TEPIPETUPOBATh PETYJIAPHOE BbIPAKEHKE, OIMCHIBAIOIIEE MHOKECTBO CTPOK-0OPA3IOB?

[TarTepn nHTEPNPETATOP OmpenesdeT TPAMMATHKY TIPOCTOTO S3bIKA, TPeACTaBIIg-
eT TPe/IVIOKeHNsT Ha 3TOM SI3bIKe M MHTeprpeTupyer ux. /[y npuseeHHOro mpuMepa
MaTTEPH OIKCHIBAET OIIPe/leJieHre TPAMMATUKU U WHTEPIIPETAIIUN A3bIKA PETYJISIPHBIX
BBbIPAKEHU.

[Ipenamomoxum, 4TO OHU OMMCAHBI CIACAYIONIEH TPAMMATUKOM:

expression ::= literal | alternation | sequence | repetition |
' (' expression ')'

alternation ::= expression '|' expression

sequence ::= expression '&' expression

repetition ::= expression '*'

literal ::= 'a' | 'b" | '¢" | ... { 'a'" | " | 'c¢" | ... 0}F

T7le expression — 3TO HAYaJIbHBIN CUMBOJ, a literal — TepMUHATBHBIA CUMBOJ,
OTIPEIeJIIONINH TTPOCThIE CI0BA.

[TarTepn MHTEpPNpPeTaToOp MCMOIb3yeT KJACC JJIsT IPe/ICTABIeHNST KaXKJI0TO Tpa-
Busia rpammaTuk. CUMBOJIBI B IIPABOii 4acTU IIPaBUJIa — ATO HePeMEHHbIE DK3EMILIsI-
POB TaKMX KJIAcCOB. J[JIst Ipe/ICTaBIeHNsI TIPUBEAECHHON BbIIle TPAMMATHKU TPeOyeTcst
IATH KJACCOB: aOCTPAKTHBIN Kjacec RegularExpression M 4eTbipe ero mojkaacca
LiteralExpression, AlternationExpression, SequenceExpression
1 RepetitionExpression. B mociennux Tpex moaKaaccax OMpeneeHbI TTepeMeH-
HbIE 71T XpaHEHUS TTOABbIPAsKEHUT.

RegularExpression

AAAA

| Interpret()

A

l I Boipaxenuel
LiteralExpression SequenceExpression
BbipaxeHne2
Interpret() Interpret()
literal
MosTOpEHne — - - " AnbTepHaTvsal
I——— | RepetitionExpression AlternationExpression [
A 2
Interpret() Interpret() fbTepraTea
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Kamaoe PeryJjiAApHoe BbIpa)ke€HUE, OIMCbIBAEMOE ATOM I‘paMMaTI/IKOﬁy IpeacTaBJIsa-
€TCsd B BU/E a6CTpaKTHOFO CUHTAKCUYECKOI'o A€peBa, B y3J/laX KOTOPOI'O HaXOAATCS 9K~
3EMILJISAAPBI 9TUX KJIACCOB. HaHpI/IMep, JAE€PEBO

(aSequenceExpression\
BuipaxeHvel @
BoipaxeHune2

|,

A
aLiteralExpression raRepetitionExpressioﬂ
‘raining’ tl'losTopvm: ® J

A

(anAIternationExpressioD

AnbTepHatnBal @
AnbTepHatnBa2 @

_J

Y
raLiteraIExpressionw raLiteraIExpressionw

tdogs' J tcats' J

IIpeJcTaB/IsIeT BbIpayKeHue
raining & (dogs | cats) *

Mpb1 MOKEM CO37IaTh UHTEPIIPETATOP PETYJISPHBIX BRIPAKEHUI, OTIPEIETNB B KAXKIOM
nojakIacce RegularExpression onepanuio Interpret, IPUHUMAIOINIYIO B KAY€CTBE
apryMeHTa KOHTEKCT, T/le HyKHO MHTePIPETUPOBATh Bhipakenue. KOHTEKCT coCcTOUT
U3 BXOJIHOW CTPOKHU ¥ MHMOPMAITUU O TOM, KaK JIaJIEKO 110 HEW Mbl yKe MTPOJIBUHYJIUCE.
B xaxxmom moakimacce RegularExpression onepamusd Interpret MPOU3BOAUT CO-
MTOCTaBJIEHWE C OCTABIIENCS YacThbio BXOAHOU cTpoku. Hampumep:

0O LiteralExpression IpoBepgeT, COOTBETCTBYET JIM BXOAHAA CTPOKA JIUTEPa-
JIy, KOTOPBIi XPAaHUTCS B 0GBEKTE TOAKIACCA;

O AlternationExpression IposepsieT, COOTBETCTBYET JU CTPOKA OJHON U3
aJIbTEPHATUB;

0 RepetitionExpression IpPOBEPAET, €CIU B CTPOKE ITOBTOPAIONINECA BXOK-
JIEHUST BBIPAKEHUSI, COBMA/AIONIETO C TEM, UYTO XPAHUTCS B OOBEKTE.

1 Tak nanee.

NMpumeHnmocTp

Wcnonp3yliTe marTrepH MHTEPNPETATOP, KOT/JA eCTh A3BIK JJIsT WHTePIpeTalny,
MPEVIOKEHIST KOTOPOTO MOKHO TIPEJICTABUTH B BUJIE aO0CTPAKTHBIX CHHTAKCHUECKITX
nepeBbeB. JIydlie BCEro aTOT MarTepH paboTaer, KOr/a:
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0 rpaMMaTHKa 1mpocta. /lJIs CI0KHBIX TPaMMATHK HepapXusl KJIacCOB CTAHOBUTCS
CJIMIIKOM T'POMO3/KOI M HEyIpPaBJsieMOoil. B Takux ciryyasx Jrydine MpUMeHSTh
reHepaTopbl CHHTAKCUYECKUX AHATM3ATOPOB, MMOCKOJIBKY OHU MOTYT WHTepIIpe-
THPOBATH BBIPAXKEHUSI, HE CTPOst aGCTPAKTHBIX CHHTAKCHYECKUX JICPEBHEB, UTO
9KOHOMUT TIAMSITh, & BO3MOYKHO, 1 BPEMST;

0 3bdEKTUBHOCTD He sBJeTcs TIaBHbIM KpurepueM. Haubosee addexkTuBHbIe
HHTEPIPETATOPBI 0OBIYHO HEe PAGOTAIOT HEMOCPEACTBEHHO C JIEPEBbIMM, a CHAYa-
Jla TPAHCIMPYIOT UX B Ipyryio (opmy. Tak, peryssipHoe BeIpakeHUe 4acTo Ipe-
06pasyioT B KOHeuHbII aBTOMaT. HO [aske B 3TOM cJiydae caM mpancisimop MOK-
HO Peaji30BaTh C TIOMOIIBIO TTATTEPHA NHTEPNPETATOP.

CTpyKTypa
»| Context
Client »| AbstractExpression
Interpret(Context)
TerminalExpression NonterminalExpression
Interpret(Context) Interpret(Context)
YuactHukmn

0 AbstractExpression (RegularExpression) — abCcTpakTHOe BblpaxeHue:

— 00bsiBIIsIET AOCTPAKTHYIO OTlepalnio Interpret, OOILYIO AJIs BCEX Y3JI0B B ab-
CTPAKTHOM CHUHTAKCHUYECKOM JIEPEBE,

0 TerminalExpression (LiteralExpression) — TEPMUHAILHOE BbipaXeHue:

— peanm3yeT ollepalluio Interpret A TEPMUHAIbHBIX CUMBOJIOB FPAaMMaTUKU;

— HEOOXOIUM OT/EJbHBII SK3EMILISIP JUIST KaK[0TO TEPMUHAIBHOTO CHMBOJIA
B IIPE/VIOJKEHUU,

0 NonterminalExpression (AlternationExpression,RepetitionExpression,

SequenceExpressions) — HETEPMUHANIbBHOE BblPaXeHUE:

— M0 OTHOMY TAKOMY KJIacCy TPeOYeTCst JIsh KasKI0TO rPAMMATHYECKOTO MTPaBU-
mR:=RR,.R;

— XpaHWT IepeMeHHble SK3eMIIApa TUlla AbstractExpression MId Kaxio-
ro cumMBoJa OT R, 10 R ;

— peanu3yeT olnepanuio Interpret Ajd HeTEpPMUMHAJIbHBIX CUMBOJIOB I'paMMa-
TUKHU. JTa ONepaIisi PEKYPCUBHO BBI3bIBAET ce0st JKe sl TePEMEHHDBIX, MPe/-
crapagiommx R, .. R ;

0 Context — KOHTEKCT:
— COMEPAKUT MHMOPMAIIUIO, IIOGATBHYIO TI0 OTHOTIEHUIO K WHTEPIIPETATOPY;
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o Client — KNMEHT:

— crpouT (WK [OJIy4aeT B FOTOBOM Bujie) abCTPAKTHOE CUHTAKCUYECKOE IepPeBo,
TIPe/ICTABJIIONIEe OT/IETbHOE TIPE/ITIOKEHNEe Ha SI3bIKE C JIAHHOM TPaMMaTHUKOM.
[lepeBo cocTaBiieHO M3 9K3EMILISIPOB KyaccoB NonterminalExpression
U TerminalExpression;

— BBI3bIBAET Ollepalnio Interpret.

OTHoOLWeHus

0 KJHEHT CTPOMT (WU MOJyYaeT B FOTOBOM BHJIE) TIPEJIOKEHIEe B BUjie abCTPaKT-
HOTO CHHTaKCHUYECKOTO JIEPeBa, B y3JIaX KOTOPOr0 HAXOMAATCsST 0OBEKThI KJIACCOB
NonterminalExpressionu TerminalExpression. 3aTeM KJIUEHT UHUIH-
aJIM3UPYyeT KOHTEKCT U BbI3bIBAET ollepaluio Interpret;

QO B KaKJIOM yaJie BUla NonterminalExpression 4depe3 onepaiui Interpret
oripefiesisieTcst orepanus Interpret A7 Kak/a10TO MOABBIpaxkeHus. Jlyig kimacca
TerminalExpression omnepamyusa Interpret onpeiessaer 6a3y PeKypcuu;

Q omeparuu Interpret B KaXKIOM Y3JI€ UCIOJb3YIOT KOHTEKCT /I COXPAHECHIS
U JIOCTYIA K COCTOSTHUIO MHTEPIIpeTaTopa.

Pe3ynbTtarsl
Yy nmaTtrepHa MHTEPNPEeTaTop eCcTh cieayolre JOCTOMHCTBA U HEIOCTAaTKU:

Q pamMmamury aezKko usmensmo u pacwuupsams. 11oCKOIbKY s Ipe/cTaBICHUS
rpaMMaTHYeCKUX MPaBUJI B TTATTEPHE UCTIOIb3YIOTCS KIAcChl, TO 7151 N3MEHEeHUs
WJIN PacITUPEHUs TPAMMATUKNA MOKHO MTPUMEHATh HacjaenoBanue. CyImiecTByio-
1ie BBIPAKEHUS MOKHO MOAUMDUITMPOBATH TOCTEIIEHHO, & HOBbIE OIIPEIE/SITh
KaK BapHallii CTaphbX;

Q npocmas peanru3ayus pammamuxy. Peainsay KJIaccoB, OMUCBIBAIONTIX Y3JIbI
abCTPAKTHOTO CMHTAKCUYECKOTO JIEPEBA, MOXOKH. TaKue KIacChl JIETKO KOIMPO-
BaTh, a 3a4aCTyI0 UX MOXKET aBTOMATUYeCKU CreHepUpPOBaTh KOMITUJISATOP MU
reHePaToOp CUHTAKCUYECKUX aHAJIN3aTOPOB;

Q CRONHCHBIC ZPAMMATUKY MPYOHO COnposoxcdams. B maTrepHe MHTEPNpeTaTop
OTIpeiesisIeTcs TI0 MeHbIIel Mepe OJIMH KJace /Uil KasK/J0Tro MpaBujia TpaMMaTh-
K¥ (17151 TPaBUIIL, OTIPE/IETIEHHBIX ¢ ToMoTIbio popmbl bakyca-Haypa — BNF, mo-
JKET TIOHAI00UThCst U GoJiee OTHOTO Kiracca). [103ToMy COIPOBOK/IEHUE rPaMMa-
TUKN ¢ GOJIBIINM YKCAOM [IPABIJ MHOT/A OKas3bIBaeTcs TPYAHOI 3amaveid. s
ee pelieHrst MOTYT ObITh ITPUMEHEHBI IpyTrre narTepHbl (cM. paszen «Peannsa-
usi» ). Ho eciiit rpaMMaTiKa OUeHb CI0KHA, JIydliie TPUOErHy Th K APYTUM METO-
JlaM, HallpuMep BOCIIOJIb30BATbCSI TEHEPATOPOM KOMITMJISITOPOB MJIM CUHTAKCH-
YeCKUX aHaJIN3aTOPOB;

Q dobasnenue HOBLLY cnOc0608 unmepnpemayuu evipaxceruil. Ilarrepa UHTEPNpe-
TATOP MO3BOJISAET JIETKO U3MEHUTH CTIOCO0 BhIUUCICHN BhIpaskeHuid. Harpumep,
peasin30BaTh KPACUBYIO TIeYaTh BHIPAXKEHIS BMECTO TIPOBEPKH BXOSAINX B HETO
TUIIOB MOKHO, ITPOCTO OIPEIEJUB HOBYIO OIEPAIUIO B KJIACCAX BBIPAKEHUI.
Ecim BaM TIPUXOIMTCS 9acTo CO3/IaBaTh HOBBIE CIIOCOOBI MHTEPITPETAIINY BhIpa-
JKEHUil, olyMaiite O MPUMEHEHNH HaTTePHA MOCETUTENb. ITO OMOKET usbe-
JKaTh U3MEHEHMS KJIACCOB, OMUCHIBAIOIINX TPAMMATHUKY.
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Peanusauus

VY peanusanuii naTTepHOB UHTEPNPETATOP 1 KOMMOHOBLLMK €CTh MHOIO OOIIEro.
Ciienyioliiue BOIPOCHI OTHOCSITCSI TOJIBKO K MHTEPMNPEeTaTopy:

Q cozdanue abcmpaxmmozo cunmaxcuueckozo oepesa. Ilarrep MHTEPNPETATOP He
HOSICHSIET, KaK c030a6amyv NepeBo, TO eCTh Pasdop BbIPasKeHUs He BXOIMT B €ro
sagady. CosmaTh gepeBo pasdbopa MoKeT TabJIMYHO-YIIPABJISIEMbIii WIN HATIMCAH-
HBII BPYYHYIO (00BIYHO METOIOM PEKYPCUBHOIO CIIyCKa) aHAIM3aTOP, a TAKKE
caM KJIMEHT;

Q onpedenenue onepauuu Interpret. OnpenesaTh onepalyio Interpret B Kiaccax
BbIpasKeHU HeoOs3aTebHO. Ecii co3aaBaTh HOBbIe MHTEPIPETATOPHI IPUXO0-
JIUTCS 9acTo, TO JIy4Ille BOCIIOJIb30BATHCS MAaTTEPHOM MOCETUTESNb U TTIOMECTUTD
orepaiio Interpret B OTHAEIbHBINH 00beKT-TIOCeTHTENb, Harpumep, 111 rpam-
MaTHKH $I3bIKa IIPOrpaMMUPOBaHId GyIeT HyKHO OIPEeAeJUTh MHOTO Ollepalliii
HaJl aGCTPAKTHBIMU CUHTAKCHYECKUMU JE€PEBbIMU: [IPOBEPKY THUIIOB, ONITHMU3a-
IIUI0, TeHepaIuio Koja u T.1. JIydiie, KOHeYHO, UCITOIb30BATh TIOCETUTESI W He
OTIPEJIETISITH ATH ONEPAIlUU B KAKIIOM KJIacce TPAaMMaTUKH;

Q pasoeienue mepMUHAILHBIX CUMBOL08 C NOMOULLIO NATNMEPHA NPUCTLOCOOLeHEl,
Jlist TpaMMaTHK, TIPEJIOKEHIST KOTOPBIX COJEPKAT MHOTO BXOXKIEHUI OJTHOTO
U TOTO K€ TEPMUHAJIBHOIO CUMBOJIA, MOXKET OKa3aThCsl TTOJIE3HBIM Pas3jiesieHne
3TOTO CUMBOJIA. XOPOIIMM IPUMEPOM CJIYKAT FPAMMATUKU KOMITBIOTEPHBIX ITPO-
rpamM, IMOCKOJIbKY B HUX KaKJasl MepeMeHHasi BCTPEUaeTCsi B KOJle MHOTOKPAT-
Ho. B mpumepe u3 pasnena «MotuBarusy TepMUHAIBHBIN CUMBOJ dog (/17151 MO-
JIEJTMPOBAHUSI KOTOPOTO KMCIIOJIb3yeTcsl Kiaace LiteralExpression) MOXeT
MOTAJIaThCST MHOTO Pas.

B TepMUHAIBHBIX y3/1aX OOBIYHO He XPaHUTCS MH(MOPMALKS O TTOJIOKEHUH B aOCT-
PAKTHOM CHHTAaKCHYeCKOM ziepeBe. HeoOXoAUMBII 111 HHTEPIIPETAIINN KOHTEKCT
MIPEZIOCTABJISIIOT UM POIUTENLCKUE Y3JIbl. Hamio pasinare MeKIy pasziesisieMbIM
(BHYTPEHHUM) U TIepeZiaBaeMbIM (BHENTHIM) COCTOSTHUSIME, TaK YTO BITOJIHE TIPHU-
MEHWM MaTTEPH MPUCMNOCOBNEHELL,

Harnpumep, Ka/piii 9K3eMIISAp Kiacca LiteralExpression s dog MOJy-
YaeT KOHTEKCT, COCTOSIIIUI M3 yKe MPOCMOTPEHHON YacTh CTPOKH. W KasKibIii
TaKOI 9K3eMILJISIP JIeJIaeT B CBOek orepanny Interpret OJHO U TO JKe — IIPOBe-
PSeT, COMEPKUT JIM OCTATOK BXOAHOU CTPOKHU CJIOBO dog, — OE30THOCUTENBHO
K TOMY, B KAKOM MECT€ JiepeBa 9TOT AK3EMILJISIP BCTPEYAETCSI.

lMpumep kofa

MpbrI ipuBezieM aBa mpumepa. Ilepsblii — 3akoHdyeHHast iporpamma Ha Smalltalk s
NPOBEPKM TOTO, COOTBETCTBYET JIM JAHHAS MOCAEI0BATEIBHOCTD PETYIAPHOMY BbIpa-
sennio. Bropoii — nporpamma sa C++ st Boranciennst 6y1eBbIX BbIPaKEHMIA.

[TporpaMma COMOCTaBJIEHUS C PETYASPHBIM BBIPAKEHUEM TTPOBEPSIET, SBJISAETCS JIN
CTPOKa KOPPEKTHBIM TIPEIJIOKEHUEM S3bIKa, OIPEAEISEMOT0 9THM BbIpaKeHneM. Pery-
JISIPHOE BBIPAKEHUE OIPEIEIEHO CIEeYIONIell rpaMMaTUKOI:

expression ::= literal | alternation | sequence | repetition |
'(' expression ')'
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alternation ::= expression '|' expression

sequence ::= expression '&' expression

repetition ::= expression 'repeat'

literal ::= 'a' | 'b" | '¢" | ... { a' | " | 'c¢" | ... }*

Mesxmy aTO# TpaMMaTUKON W TOH, UTO NIpUBeEieHa B pasziene «MoTrnuBamms», ecTb
HeOoIbIIe OTINYMs. MBI CJIerka U3MEeHUIN CUHTAKCUC PEryJIsSiPHbIX BhIPAKEHUI, 10~
cxosbky B Smalltalk cumBos * He mMosker GbITh MOCTGUKCHOI onepareil. [ToaTomy
BMECTO Hero Mbl yrorpebisieM cioBo repeat. Hampumep, peryisipHoe BbIpakeHue

(('"dog " | 'cat ') repeat & 'weather')

COOTBETCTBYET BXO/[HOI cTpoke 'dog dog cat weather'

[l peasuzaiuy IpoOrpaMMbl COITOCTABIEHUST Mbl OIIPE/IeSTUM TISITh KJIACCOB, YIIO-
MAHYTHIX Ha cTp. 237. B kiracce SequenceExpression ecTb lepeMeHHbIE 9K3EMILISI-
pa expressionl U expression2 Ajd XpaHEeHU: CCbUIOK Ha IIOTOMKOB B [IepEBE.
Kmace AlternationExpression XpaHWUT aJibTePHATUBBI B MEPEMEHHBIX dK3EMILISIpa
alternativel malternative2, a Kiacc RepetitionExpression — noBTOpsAEMOe
BBIpAKEHNE B TIEPEMEHHOI 3K3eMIlIsipa repetition. B kmacce LiteralExpression
ecTh MepeMeHHast IK3EMITIsIpa components sl XPaHEHUsI CICKa 00beKTOB (CKopee
BCETO, CUMBOJIOB), TIPEACTABJISAIONINX JUTEPAILHYIO CTPOKY, KOTOPAsd OJIKHA COOTBET-
CTBOBaTh BXOITHOU CTPOKE.

Ornepanug match: peanusyer MHTEPIPETATOP PErYJISPHBIX BbIpaskeHUi. B kax-
JIOM U3 KJIACCOB, BXOJSIIIX B aOCTPAKTHOE CUHTAKCUUECKOE JIEPEBO, aTa ONePalius pe-
anuzoBana. Ee aprymenTtoM sBiigercd nepeMenHas inputState, onucpiBaonas Te-
KyIIee COCTOSTHUE TIPOIIecca COMOCTABICHMUS, TO €CTh YKe MTPOYNTAHHYIO YacTh BXOTHOMN
CTPOKH.

Texy1iee cocTosinne XapaKTepu3yeTcsl MHOKECTBOM BXO/IHBIX ITOTOKOB, ITPE/ICTAB-
JISTIOTIIMM MHOJKECTBO T€X BXOIHBIX CTPOK, KOTOPOE PETYJISIPHOE BBIPAKEHIE MOTJIO OBl
K HACTOSIIEMY MOMEHTY IPUHATD. (ITO IPUMEPHO TO Ke, YTO PErucTpalus BCex co-
CTOSIHUH, B KOTOPBIX MOOBIBAJ ObI 5KBUBAJICHTHBII KOHEUHBII aBTOMAT, PACIIO3HABIIHUIT
BXO/THOH TOTOK /10 IAaHHOTO MecTa.)

Tekyiee cocrosinue HanboJiee BAXKHO JIJIs1 oflepaiiuy repeat. Hampumep, pery-
JIIPHOMY BBIPAKEHUIO

'a' repeat

WHTEPIIPETATOP COMOCTABUI OBl CTPOKU "a", "aa", "aaa" ¥ T.J. A PeryispHOMY BbI-
PakeHUIO

'a' repeat & 'bc!
cTpoku "abc", "aabc", "aaabc" u T.4. Ho npm Hanmmuum peryssipHOro BbIpaskeHUs!
'a' repeat & 'abc'!

COTIOCTaBJIEHNE BXOMHON CTPOKU "aabc" ¢ moaBbIpakeHUeM "'a' repeat" gajo
ObI J[Ba TIOTOKA, OZMH U3 KOTOPBIX COOTBETCTBYET OJHOMY BXOJHOMY CUMBOJLY, a JIPY-
roit — aByM. VI3 HUX JIMIIb TIOTOK, IPUHABIIMIA OAUH CUMBOJI, MOKET OBbITh COIOCTAB-
JIEH C OCTAaTKOM CTPOKHU "abc".
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Tenepb PaCCMOTpUM OITpeAeJICHUS match: Jud KaX/0oro Kjiacca, OImcbIiBaIOIIEro
PperyJjiAApHoe BbIpasKeHUE. SequenceExpression IIPOU3BOJAUT COIIOCTABJIEHUE C KaiK-
AbIM TIO/IBbIPDAKEHUEM B onpeaeneHHOﬁ ImocJjIe10BaTeJIbHOCTH. OOBIYHO ITOTOKU BBOJa
HE BXO/JAT B €0 COCTOAHHE inputState.

match: inputState
~ expression2 match: (expressionl match: inputState).

AlternationExpression BosBpallaer pe3yJbTar, 00beJUHAIONII COCTOSAHMUS
BceX asibTepHaTuB. BOT onpenesienue match: g 3TOTO Cayvas:

match: inputState
| finalState |
finalState := alternativel match: inputState.
finalState addAll: (alternative2 match: inputState).
~ finalState

Omeparust match: 1 RepetitionExpression MbITaeTcs HAWTH MaKCUMaTh-
HOe KOJIMYEeCTBO COCTOSTHUH, JOMYCKAIONINX COMOCTABJIEHNE!

match: inputState
| aState finalState |
aState := inputState.
finalState := inputState copy.
[aState isEmpty]
whileFalse:
[aState := repetition match: aState.
finalState addAll: aState].
~ finalState

Ha BbIxo/ie 9T0ii onepanun Mbl 00bIYHO T10JIydaeM O0JIbllie COCTOSHMIA, YeM Ha BXO-
Jie, TIOCKOJIbKY RepetitionExpression MokKeT GbITh COMOCTABJIEHO C OIHUM, JIBY-
Mst 1 OoJiee BXOJKIEHUSIMU [TOBTOPSIOIIETOCS BhIPAKEHUS BO BXOAHYIO CTPOKY. B BbI-
XOJTHOM COCTOSTHUU TIPEICTaBJIEHDBI BCEe BO3MOKHbBIEC BADUAHTDI, & PEIIeHNe O TOM, KaKoe
13 COCTOSTHUI MPaBUJIBHO, TPUHUMAETCS MOCTIEAYIOMMUMU dJIeMEHTaMU PETyISPHOTO
BBIpAKEHUS.

Haxkoueri, onepainust match: mng LiteralExpression CpaBHUBaeT CBOU KOM-
IIOHEHTHI ¢ KaKIbIM BO3MOKHBIM BXOJHBIM ITIOTOKOM 1 OCTaBJIsIeT TOJbKO Te€ U3 HUX,
JIJIT KOTOPBIX TIOTIBITKA 3aBEPIINJIACh YIAYHO:

match: inputState
| finalState tStream |

finalState := Set new.
inputState
do:
[:stream | tStream := stream copy.

(tStream nextAvailable:
components size
) = components
ifTrue: [finalState add: tStream]
].
~ finalState
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Coobimenne nextAvailable: BBIIOJHSAET CMEIICHIE BIEPE/ MO BXOIHOMY IO~
TOKY. ITO eIMHCTBEHHAS OTlepaIlyst match :, KoTopast caiBUraeTcst o motoky. O6paru-
Te BHUMaHHUE: BO3BPAIIAEMOE COCTOSTHHUE COMEPKUT €ro KOTHUIO, MOATOMY MOYKHO ObITh
YBEPEHHBIM, YTO COMOCTABJICHNE C JIMTEPATOM HUKOT/IA HE U3MEHSIET BXOAHOM TOTOK.
ITO CYIIECTBEHHO, TIOCKOJILKY BCE aJIbTEPHATUBBI B Al ternationExpression 1ommk-
HbBI «BUJIETb> OJIMHAKOBbIC KOMIMU BXOIHOTO TIOTOKA.

Takum 06pasoM, MbI OIPEIETUIN KIACCHI, COCTABJAIONINE aOCTPAKTHOE CHHTAKCHU-
geckoe JepeBo. Tenepb onuineM, Kak €ro mocTpouTh. BMeCTO TOTO 4T0ObBI CO3/1aBAThH
AHAJIU3ATOP PETYJISPHBIX BHIPAKEHUHN, MBI OMIPEICTTUM HEKOTOPBIE OMEPAINU B KJIACCAX
RegularExpression, Tak 4TO BblUMC/IeHUE BhIpakeHus s3bika Smalltalk npusener
K CO3/IaHT0 aGCTPAKTHOTO CHHTAKCHUYECKOTO JIEPEBA IS COOTBETCTBYIOIIETO PETYIIsIp-
HOTO BBIpaKeHUs. TeM caMbiM MbI OY/IeM UCTOJIb30BATh BCTPOEHHBINH KOMITHIIATOD
Smalltalk, xax eciu 6b1 9T0 GbLI aHANINU3ATOP CUHTAKCUCA PETYJISPHBIX BHIPAXKEHUIL.

JLJ1s1 TocTpoeHus JiepeBa HaMm MoHano0sTes onepaun " | "', "repeat" u "&" Haj pery-
JISIPHBIMU BbIpaskeHusiMu. OTIpe/ie/IiM 9TH OTlepallii B Kiacce RegularExpression:

& aNode
~ SequenceExpression new
expressionl: self expression2: aNode asRExp
repeat
~ RepetitionExpression new repetition: self
| aNode
~ AlternationExpression new
alternativel: self alternative2: aNode asRExp
asRExp
* self

Omepanust asRExp npeoGpasyer uTepanibl B RegularExpression. Creayiomue
olepaluu onpeziesieHbl B kiaacce 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

Eci 6b1 MBI OIIpefe/nIn 9TU OIlepalluy Bhillle B UE€PAPXUK KJIACCOB, HAIIPUMED
SequenceableCollection B Smalltalk-80, IndexedCollection B Smalltalk/V,
TO OHU MOSIBUJINCH OBl M B TAaKMX KJaccax, Kak Array U OrderedCollection. 3T1o
[O3BOJIIIO OBl COIIOCTABJIATH PETYJAPHBIE BBIPAKEHMs € IMOCIEAOBATEIbHOCTSIMU
00BEKTOB J11060r0 BUIA.

Bropoii npumep — 3T0 crucTeMa [jisi MaHUILYJIMPOBAHUS U BBIYKCJICHMS OYJIEBBIX
BBIpakeHmH, peasmzoBannasg Ha C++. TepMuHasIbHBIMU CUMBOJIAMU B 3TOM SI3BIKE S1B-
JsttoTest OyJIeBbI TIepeMeHHbIe, TO eCTh KOHCTaHThl true U false. HerepmunasibHblie
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CHUMBOJIBI ITPEACTABJIAIOT BbIPpAKEHUS, COACPIKRAIIINE OIIEPATOPDI and, or u not. HpI/I-
BE/IEM ollpejiesieHnue I‘paMMaTI/IKI/IZ1

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" [ "Y' | 'Z'

Orpeziesiim 1Be oriepariuy Hajl 6yJIeBbIMI/I BoIpakenusiMu. [lepBasg — Evaluate —
BBIYUCJIIET BbIpa)KeHUE B KOHTEKCTE, TJIe KayK/I0l 1epeMeHHON ITPUCBauBAETCS UCTHUH-
HOe WJIU JIO’KHOe 3HaueHue. Bropas — Replace — NOPOK/JIAeT HOBOE 6leeBo BbIpazke-
HUE, 3aMeHsIsI BbIpayKeHNEeM HEKOTOPYIO MePeMEeHHYI0. JTa orepalus IeMOHCTPUPYET,
4TO IIATTEPH MHTEPMNPEeTaTop MOKHO UCIIOJIb30BATh HE TOJBKO /IS BBIYMCJIEHUS BbI-
PaKeHUil; B JaHHOM cJiy4ae OH MaHUITyJUPYeT CaMUM BbIPayKEHUEM.

31ech MbI Hoap06Ho ONUIIIEM TOJIbKO KJacchl BooleanExp, VariableExp
1 AndExp. Knacebl OrExp 1 NotExp aHajiorudHel kjaaccy AndExp. Kimace Constant
IIpe/ICTaBJISIET 6yHeBbI KOHCTAHTBHI.

B knacce BooleanExp omnpesiesied natepdeiic Bcex KJIaccoB, KOTOPbIE OMUCHIBA-
10T OyJIEBBI BBIPAsKEHYISI:

class BooleanExp {

public:
BooleanExp () ;
virtual ~BooleanExp () ;
virtual bool Evaluate (Context&) = 0;
virtual BooleanExp* Replace(const char*, BooleanExp&) = 0;

virtual BooleanExp* Copy() const = 0;
}i

Kiace Context onpesensier oToGpaskeHne MeK/LYy ePeMeHHbIME 1 GYJIeBbIMY 3Ha-
YeHusIMU, Kotopble B C++ TIpefcTaBisaioTed KoHcTanTaMu true u false. Mutepdeiic
3TOTO KJlacca CJeAYIONINIL:

class Context {
public:
bool Lookup (const char*) const;
void Assign (VariableExp*, bool);
}i
Kinace VariableExp npencraBiger MMEHOBAHHYIO [T€PEMEHHYIO:
class VariableExp : public BooleanExp {
public:

VariableExp (const char*);
virtual ~VariableExp();

! Yupomas 3azady, Mbl HTHOPHPYEM MPHOPUTETHI OTIEPATOPOB U TIPEANONATAEM, UTO UX YUET BO3JIOKEH HA
00beKT, CTposIIIii 1epeBo paszbopa
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virtual bool Evaluate (Contexté);
virtual BooleanExp* Replace(const char*, BooleanExpé&);
virtual BooleanExp* Copy() const;
private:
char* name;

}i
KoncTpykTop kiacca mpuHUMaeT B KauecTBE apryMeHTa UMsI TlepeMEHHOH:

VariableExp::VariableExp (const char* name) {
_name = strdup (name) ;

}
Boruncsienne mepeMeHHON BO3BpallaeT ee 3HAUEHNE B TEKYIeM KOHTEKCTe:

bool VariableExp::Evaluate (Context& aContext) {
return aContext.Lookup ( name);

}

Konmposanue 1iepeMeHHO# Bo3Bpaiaer HOBbIi 00bEKT Kiacca VariableExp:

BooleanExp* VariableExp::Copy () const {
return new VariableExp( name);

}

Y10oOBI 3aMEHUTD TIEPEMEHHYIO BbIpaKEHNEM, MbI CHa4dYaJjia IIPOBEPSEM, YTO Y TI€pe-
MEHHOM TO Ke M, 4TO OBLIO Tepe/lano panee B Ka4eCTBE apryMmeHnTa:

BooleanExp* VariableExp::Replace (
const char* name, BooleanExpé& exp

if (strcmp(name, name) == 0) ({
return exp.Copy ()’

} else {
return new VariableExp(_name);

}

Kiacc AndExp Tpe/icTaBIsieT BbIpAKEHME, OJIydatoleecs B Pe3yJibTare npuMeHe-
HUST OTIePAIUH JIOTUYECKOTO VI K IByM OYJIEBBIM BBIPAKEHUSIM:

class AndExp : public BooleanExp {
public:
AndExp (BooleanExp*, BooleanExp*);
virtual ~AndExp();
virtual bool Evaluate (Contexté&);
virtual BooleanExp* Replace(const char*, BooleanExpé&);
virtual BooleanExp* Copy() const;
private:
BooleanExp* operandl;
BooleanExp* operand2;
}i
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AndExp: :AndExp (BooleanExp* opl, BooleanExp* op2) {
_operandl = opl;
_operand2 = op2;

}

HpI/I penieHnmn Al’ldEXp BBIYUCJAIOTCA €ro OllepaH/ibl U PE3yJIibTaT IIPUMEHEHWA
K HUM OIlepanuu JIOTUIECKOTro "n BO3BpaIla€TCA:

bool AndExp::Evaluate (Context& aContext) {
return
_operandl->Evaluate (aContext) &&
_operand2->Evaluate (aContext) ;

}

B kiacce AndExp onepanuu Copy U Replace peajnus3oBaHbl ¢ TIOMOIILIO PEKyp-
CUBHBIX 0OpAIeHNH K OTepaH/IaM:

BooleanExp* AndExp::Copy () const {
return

new AndExp( operandl->Copy (), operand2->Copy());

BooleanExp* AndExp::Replace (const char* name, BooleanExpé& exp) {
return
new AndExp (
_operandl->Replace (name, exp),
_operand2->Replace (name, exp)
)i
}

OHpe[[eJII/IM Terepb 6yJIeB0 BbIpa’KeHE
(true and x) or (y and (not x))
1 BBIYMCJIMM €T0 JIJIsI HEKOTOPbhIX KOHKPETHBIX 3HAYCHUN 6yJIeBbIX IIepeEMEHHBIX X U V:

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 Yy BbIpajkeHHe paBHO true. YT106BI BLIYUCIUTD €I0 mpun
APYIUX 3HAYEHUAX IMEPEMEHHDBIX, JOCTATOYHO ITPOCTO U3MEHUTH KOHTEKCT.
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n HaKOHEI], Mbl MOKEM 3aMEHUTDb IMEPEMEHHYIO y HOBBIM BbIPpaKEHUEM U ITOBTO-
PUTH BbIYUCJIEHUE!

VariableExp* z = new VariableExp ("Z");

NotExp not z(z);

BooleanExp* replacement = expression->Replace("Y", not z);
context.Assign(z, true);

result = replacement->Evaluate (context);

Ha atom mpuMepe mpOMJLTIOCTPUPOBaHA BakHasi OCOOEHHOCTH MaTTepHA MHTEP-
npeTaTop: «<MHTEPIPETAINsT»> MPEITIOKEHNS] MOKET 03HAYATH CAMble PAa3HbIE JI€HCTBUSL.
W3 Tpex onepariuii, olpeiesieHHbIX B Kjacce BooleanExp, Evaluate HauboJee 6Jm3-
Ka K HallleMy WHTYUTUBHOMY TIPEICTABIEHUIO O TOM, YTO MHTEPIPETATOP J0JKEH UH-
TEepPIPETUPOBATH ITPOIPAMMY WJIK BbIPasKeHUE U BO3BpAIIaTh IPOCTON Pe3yJIbTaT.

Ho u onepaiuio Replace MOKHO CUMTATh UHTEPIPETATOPOM. ETO KOHTEKCTOM SIB-
JISTETCS IMS 3aMEHsIeMOl TIepEeMEHHON | TIO/ICTABJIsSIEMOEe BMECTO HETO BBIPAKEHUE, a pe-
3yJIbTATOM CJIYXKUT HOBOE BhIpaskeHwue. Jlaxke orepaiiuio Copy JOMYCTHMO PacCMaTpH-
BaTh KaK MHTEPIIPETATOP C MYCTHIM KOHTEKCTOM. TpakToBKa orepainii Replace u Copy
KaK UHTEPIIPETATOPOB MOKET II0KA3aThCs CTPAHHOM, IOCKOJIbKY 9TO BCETO JIUIIb 0a30-
Bble omepaluu Haj jepeBoM. [Ipumeps! B onucaHun narrepHa NOCETUTESb JeMOH-
CTPUPYIOT, YTO BCE TPU OIEPAIMN PA3PEIIAETCST BBIHECTU B OT/IEJIbHBII OOBEKT-TIOCETH-
TEJIb «UHTEPIPETATOP», TOTIA AHAJIOTHST CTaHeT (oJiee OUEBUHOIL,

[TarTepH MHTEPNPETATOP — 9TO HEYTO OOJIbINEe, YeM PacIpeie/ieHne HEKOTOPO
OIepaIyy Mo UePAPXUU KJIACCOB, COCTABJIEHHON C MTOMOTI[BIO MAaTTepPHA KOMMOHOBLLVIK.
MpbI paccmaTpuBaeM onepaiuio Evaluate Kak MHTEPIIPETATOP, TOCKOJIbKY HePapXHIo
KJIACCOB BooleanExp MBICIUM cebe Kak IpeCcTaBIeHne HEKOTOPOro s3bika. Ecii Ob
y Hac OblIa AHATIOTMYHAST MEPAPXUS JIJISA IPEJICTABJIECHUS arPperatoB aBTOMOOWUISE, TO BPSi/T
JIM MbI cTaju Obl CUMTATh TaKWe olepaluu, kKak Weight (Bec) u Copy (KolmpoBaHue),
WHTEPIIPETATOPAMH, HECMOTPS HA TO UTO OHU PACTIPe/IeIEHbI TI0 BCEH MepapXuu KJiac-
COB, — ITPOCTO MBI HE BOCIPUHUMAEM arperatbl aBTOMOOWIIS Kak s3bIK. TyT Bce aemo
B TOUKe 3PEeHMsL: OIyOIMKYI MbI TPAMMATUKY arperatoB aBTOMOOUIIST, ONlepalliy Hajl HIMI
MOJKHO OBIJIO TPAKTOBATH KaK CIIOCOOBI MHTEPITPETAIMN COOTBETCTBYIOIIETO S3bIKA.

U3BecTHbIE NpUMeHeHus

[Tarrepr MHTEPMNPETATOP IIHUPOKO UCIIOJIB3YETCS B KOMITMISITOPAX, PEATH30BaH-
HBIX C MOMOIIBI0 0OBEKTHO-OPUEHTUPOBAHHBIX S3BIKOB, HAIPUMEP B KOMITUJISATOPAX
Smalltalk. B sizbike SPECTalk sToT narreps npumensieTcst 1jist mHTepIperanuu ¢hop-
MaToB BXOAHBIX (ailioB [Sza92]. B 6ubmmoreke QOCA i paspelieHus: orpaHide-
HUI OH IPUMEHSETCS I Bhluncaenus orpanndyenuii [HHMV92].

Ecsm paccmaTpuBaTh JaHHBIN TTATTEPH B caMoM 001ieM Bujie (TO eCTh Kak orepa-
1110, PACIIPEIETIEHHYIO 110 HEPAPXUH KJIACCOB, OCHOBAHHON Ha MaTrTepHe KOMMOHOB-
LWKMK), TO TToUTH J1t06oe MpUMEHEHe KOMMOHOBLUMKA COAEPKUT U UHTEPMNPEeTaTop.
Ho npumensTs maTTepn MHTEPNPETATOP JIydllle B TeX CAYYasX, KOTa HePapXuio KJac-
COB MOKHO TIPEJICTABJIATH cebe Kak OMUCAHNE SI3BIKA.

PopacrBeHHble naTrepHsbl

KOMI'IOHOBLLI,VIK: a6CTpaKTHO€ CUHTAKCUYECKOE JIEPEBO — 9TO IMpUMEDP NPUMEHEHUA
marrepHa KOMMOHOBLNMK.
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MprcnocobneHeL, oKa3bIBAaeT BAPUAHTDI PAa3/le/eHUsT TEPMUHAIBHBIX CHMBOJIOB
B aOCTPAKTHOM CHHTAKCUYECKOM JIEPEBE.

WTepaTtop: UHTEPIIPETaTop MOKET MOJIb30BaThCsSI UTEPATOPOM [jist 00X0/a CTPYK-
TYPBL.

[ToceTTeENa MOXHO UCIIOIB30BATD I MHKAIICYJISAIMN B OHOM KJlacce MoBeje-
HUS KayKI0To yaja abCTPaKTHOTO CHHTAKCUYECKOTO JePeBa.

MaTtTepH Iterator

Ha3BaHue n KﬂaCCM(pMKaLlMﬂ natrepHa
WTepatop — marrepH moBeeHust 0ObEKTOB.

Ha3Ha4yeHue

Hpe[[OCTaBJIHeT c1ocob TTocsIe10BaTEe/IbHOTO JOCTYIIa KO BCEM 3JIEMEHTaM COCTaB-
HOTO O6'b€KTa, He paCKpbIBasdA €TI0 BHYTPEHHETO TIPpEeACTaBJICHUA.

U3BecTeH TaKkXxe nog MMeHem
Cursor (xkypcop).

MoTtuauuns

CocraBHOI 00BEKT, CKaKEM CITUCOK, JI0JIKEH TIPEIOCTABIISATh CIIOCO0 TOCTYMA K CBO-
1M BJIEMEHTaM, He PACKPbIBasi MX BHYTPEHHIO CTPYKTYpy. Bosee Toro, nnoraa rpedyer-
¢s1 00XOMUTH CIMCOK TI0-Pa3HOMY, B 3aBUCHMOCTH OT peliaeMoii sagaurt. Ho Bpsiz iu BbI
3axX0TUTE 3aCOPATH MHTEpdeiic Kaacca List omepaiusMu s PasJuuHbIX BAPUAHTOB
006x0/1a, IaKe eCIIM BCe UX MOKHO MPEeBHUIETD 3apaHee. KpoMe TOro, MHOIIA HY/KHO, 4TO-
Obl B OIMH U TOT JK€ MOMEHT OBLIO OIPEIe/eHO HECKOJbKO aKTUBHBIX 00XO0B CIIMCKA.

Bce aT0 M03BOJISIET ClesaTh maTTepH UTepaTop. OCHOBHAS €ro Hest B TOM, YTOObI
3a JIOCTYII K 9JIeMEHTaM U criocob 06Xo/1a OTBEYaIl He caM CIIMCOK, a OTAEIbHBINH 00bEeKT-
utepaTop. B kiracce Tterator onpezenet nHTEpdEC st JOCTYIIA K 9JIeMEHTaM CIIHC-
ka. OObEKT 9TOr0 KJIacca OTCIEKUBACT TEKYIIUI 9JIEMEHT, TO €CTh OH paciiojiaraer WH-
dopmarirei, Kakue 3JIeMEHThI yiKe MOCEIalNCh.

Hanpumep, kiacc List Mor Obl IpeycMOTpeTh Kiace ListIterator.

- list [
List -t Listlterator
Count() First()
Append(Element) Next()
Remove(Element) IsDone()
Currentltem()
index

Hpemae YyeM CO3/[aBaTh IK3EeMILIApP Kiaacca ListIterator, HeO6XOI[I/IMO NMETDH
CIIMCOK, Toeskaniuii 06xonay. C oObekroM ListIterator Bbl MOXKETE IOC/IEN0Ba-
TeJIbHO TIOCETUTD BCe 3JIeMeHThI crrcka. Omnepanus CurrentItem Bo3BpaliaeT TeKy-
U 97eMEeHT CIIUCKA, olepalinsd First MHUNMATU3UPYET TEKYIUN 3JIeMEHT ITePBbIM
9JIEMEHTOM CIIMCKa, Next geJaeT TeKyIIUM cneaylomlxlfl 9JIeEMeHT, a IsDone MpoBepsI-
eT, He 0Ka3a/IUCh JIU Mbl 3a [IOCJIeAHUM 3JIeMEeHTOM, eC/IU /1a, TO 0OXO[ 3aBepIIeH.
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Otnenerne Mexannama 06xo/1a OT 00beKTa List MO3BOJISIET ONPEIETISITh UTEPATO-
PBI, PeTU3YOIINe Pa3MIHble cTpaTeruu 00X0/a, He TIepevrcisis ux B untepdeiice
kaacca List. Hanpumep, FilteringlListTterator MOr ObI IPEAOCTABIIATH JOCTYII
TOJIBKO K T€M JIEMEHTaM, KOTOPbIE YIOBJIETBOPSIOT YCAOBUSM (DUIIbTPAIIHH.

3aMeTuM: MeKIy UTEPaTOPOM M CITUCKOM MMEETCsT TeCHAsI CBsI3b, KJIUEHT MOJIKEH
nMeTh MHMOPMAIIHIO, YTO OH 0OXOAUT UMEHHO CHUCOK, A He KaKYI0-TO JAPYTYIO arperi-
POBaHHYIO CTPYKTYPY. [[09aTOMY KJIMEHT IPUBS3aH K KOHKPETHOMY CIIOCOOY arperupo-
BaHus. B0 Obl Jiydiie, ecin Obl Mbl MOTJIM M3MEHSTD KJIACC arperara, He Tporas Ko
KJIMEHTa. DTO MOKHO CJIe1aTh, 0600IINE KOHIIENIIUIO UTEPaToOpa 1 PACCMOTPEB NOJIU-
MopHyIo umepauuio.

Hanpumep, mpennosnoxuM, 4To y HaC ecThb elle Kiracc SkipList, peasnayrontiii
crircok. Crmcox ¢ mpomyckamu (skiplist) [Pug90] — 510 BeposiTHOCTHasI CTPYKTypa
JIaHHBIX, 10 XapaKTePUCTHKAM HallOMUHAOIIas cOaaHCupoBaHHoe JepeBo. Ham Hyx-
HO HAYYUTHCST TIUCATH KOJI, CIIOCOGHBIN paboTaTh ¢ 0ObeKTaMi Kak Kjacca List, Tak
u KJjacca SkipList.

Omupezenm Kinace AbstractList, B KOTopoM 00bsaBieH o0muii unrepdeiic as
MaHWITyJIMpoBaHust crirckamu. Etite HaM moHamo6uTes abeTpakTHBIi Kiace Tterator,
onpeessonpii o6muil narepdeiic urepann. 3aTeM Mbl CMOTJIU Obl OIIPEAETUTh KOH-
KpPeTHBIE TOJIKJIACChl Kjacca Iterator IS Pa3MYHbBIX peayusanuii cnvcka. B pe-
3yJIbTaTe MEXaHU3M UTEPAINN OKA3bIBACTCS HE 3aBUCSIINM OT KOHKPETHBIX arperupo-
BAHHBIX KJTACCOB.

AbstractList Iterator

Createlterator() First()
Count() Next()
Append(Item) IsDone()
Remove(ltem) Currentitem()

List -— — — — - Listlterator

| SkipList I‘: """"""""""""" "l SkipListlterator |

Ocraetcst TOHATBH, Kak co3naercsd nureparop. [lockosbky MBI XOTUM HammcaThb KoOJI, He
3aBUCSIIII OT KOHKPETHBIX TTO/IKIACCOB List, TO HEIh3sT MPOCTO MHCTAHIINPOBATH KOH-
KPETHBIN Kjiacc. BMECTO 3TOr0 MbI TIOPYYUM CaMUM OOBEKTAM-CITUCKAM CO3/IaBaTh JIJIst
cebst TIOIXOAIAIINE UTEPATOPDI, BOT rmoueMy moTpebyercst orepaiust Createlterator,
[IOCPEICTBOM KOTOPOM KJIMEHTBI CMOTYT 3allpalliiBaTh 0ObEKT-UTepaTop.

Createlterator — 3TO IPUMEP UCIOJb30BAHUS MaTTepHa GaOPUYHBIA METoL,
B maHHOM cirydae OH CITYsKUT JIJISE TOTO, YTOOBI KJIMEHT MOT 3allPOCUTh Y 00hEKTa-CITHC-
Ka nmoaxonsiuii urepatop. IIpumenerrne GabpMyHOro METOAA TIPUBOIUT K TIOSIBIIE-
HUIO JIBYX MePaPXMil KJACCOB — OJHOM /ISt CIIMCKOB, APYTol [ist uteparopos. Mabpuy-
HBIN MeTONl Createlterator «CBS3BIBAET» 3TU JIBE UEPAPXUN.
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NMpumeHnmocTb
UcnonpayliTe mattepH ntepaTop:

0 AT I0CTYTIA K COJAEPKUMOMY arpernpoBaHHBIX OOBEKTOB (€3 PACKPBITUS WX
BHyTpeHHerO HpeI[CTaB]IeHI/IH;

Q I TMOANEPKKN HECKOJIBKUX aKTUBHBIX 0OXOZ0B OJHOTO W TOTO K€ arperupo-
BAHHOTO OODBEKTA;

Q IS TIPEOCTAaBIEHNS eMHO00pa3Horo nHTepdelica ¢ Meablo 00X0/a Pa3IMIHbIX
arperupoBaHHBIX CTPYKTYP (TO €CTh [JIsT MOJ/IEPKKH TIOTMMOPGHON UTEpaIim).

CTpykTypa

Aggregate Iterator

Createlterator() First()

Next()
IsDone()
Currentitem()

ConcreteAggregate | "l
- | Concretelterator

Createlterator() ¢
T
1

1
| return new Concretelterator(this) N

YuactHukmn
a Iterator — utepatop:

— orpezienser nHTEpGENC A J0CTyTA U 00X0/1a 9JIEMEHTOB;
0 Concretelterator — KOHKPETHBIV UTEpPaTOP:

— peanusyeT unrepdeliic kimacca Iterator;

— CJIeZIUT 3a TeKyllel Mo3ultneit mpu obxone arperara,
0 Aggregate — arperar:

— ompezenser unrepdeiic a1 co3nanus 00beKTa-UTePATOPa;
0 ConcreteAggregate — KOHKPETHbIN arperar:

— peasiuzyeT unTepdelic co3anus NTEPATOPA U BO3BPAIIAET IKZEMILISP MTO/IX0-

IdIero Kmacca Concretelterator.

OTHoLeHus

Concretelterator OTCJAEKUBAET TEKYIIUI OOBEKT B arperate U MOKET BBIUKC-
JINTb UAYIIUN 32 HUM.

Pe3ynbratsi

VY marrepha UTEPATOP €CTh CIAEAYIONINE BaXKHBIE 0OCOOEHHOCTH:

Q noddepcusaem pasiuumnvie sudvl 0oxoda azpezama. CIOXKHbIE aTPEraThl MOKHO 00-
XOZIUTH MO-pasHoMy. Harpumep, /1 reHepaniy Koja 1 CEMaHTUYECKUX TTPOBEPOK
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HY’KHO 0OXO/IUTD JIepeBbsl CHHTAKCHYecKoro pasbopa. [ereparop koma Moket 06-
XOJIUTH JIePEBO BO BHYTPEHHEM WJIH IIPSIMOM IOPsiIKe. VITeparopel yrpoImaoT
U3MEHEHUE aITopuT™Ma 06X0/1a — J0CTATOYHO TTPOCTO 3AMEHUTH OJIMH SK3EMILIISIP
ureparopa ApyruM. JIJist TOIIepsKKH HOBBIX BUIOB 00X0/[a MOKHO OTIPE/IETUTh
U TIOZIKJIACCHI KJTacca Iterator ;

Q umepamopul ynpowarom unmepdetic knacca Aggregate. Hanmume nnrepdeiica
st 06xozia B kyiacce Tterator JelaeT U3JIUITHUM AyOJIUpOBaHIE 9TOTO WH-
Tepdelica B kiacce Aggregate. Tem cambiM nHTepdeiic arperaTa yrpoiiaercs;

Q 00dHoBpeMenno Ot 0an0z0 azpezama modxcem Goimbs AKMUBHO HECKOILKO 00X0008.
WTepatop cJeuT 32 MHKANICYTUPOBAHHBIM B HEM CAMOM cocTostHueM obxoma. [To-
HTOMY OJIHOBPEMEHHO Pa3PEeIIaeTcst OCYIECTBIATh HECKOMBKO 0OXO/I0B arperara.

Peanusauus

Cy1ecTByeT MHOKECTBO BapUAHTOB peasnusanuu nrepatopa. Huske nepeuncie-
HbI Hanbosee yrnorpeburesnpabie. Pemenne o ToM, Kakoii crmoco BeIGpaTh, 4acTo 3a-
BUCHUT OT YTPABJSIONINX CTPYKTYD, MONAEPKUBAEMBIX SI3bIKOM MPOTPAMMUPOBAHUS.
Hexoropsie s3pikn (Hanpumep, CLU [LG86]) naske noaepKuBaioT JaHHBIN TATTEPH
HATIPIMYIO.

Q Kaxou yuacmuux ynpasisem umepavuel. BaxxHemuii BOIIPOC COCTOUT B TOM,
YTO YIPaBJsIET UTEPAIME: caM UTEPATOP WK KJIMEHT, KOTOPBII UM TOJIb3YETCSL.
Ecsmi urepariueil ynpasJysieT KJIUEHT, TO UTEPATOP HA3BIBACTCS GHEUWHUM, B TIPO-
TUBHOM cJiydyae — guympennum.' KiIMeHTbl, IPUMEHSONINE BHENTHUN UTEPaTop,
JIOJIKHBI SIBHO 3alIPAIIMBATh Yy UTEPATOPa CIEAYIOIINI 31eMEHT, YTOObI JIBUTATh-
cs1 masbie o arperary. HampoTus, B ciiydae BHYTPEHHETO UTEPATOPA KJIMEHT
HepeiaeT UTEPaTopy HEKOTOPYIO OMEPAIIUIO, & UTEPATOP YIKE CaM IIPUMEHSIET 3Ty
OIIEPAINIO K KayKIOMY MOCEIEHHOMY BO BPeMsi 00X0/Ia SJIEMEHTY arperarta.
BHerHue urepaTopsl 001anat0T 00JIbIieil THOKOCThI0, YeM BHyTpeHHue. Hampu-
Mep, CPaBHUTbH JIBE KOJUIEKIMH HA PABEHCTBO C TIOMOIIIBIO BHEIITHETO UTEPATOPA
OY€Hb JIETKO, & C TIOMOIIbIO0 BHYTPEHHETO — MTPAKTUYECKU HEBO3MOKHO. Cirabbie
CTOPOHBI BHYTPEHHUX MTEPATOPOB HAMOOJIEE OTUETIIUBO TPOSIBJISIOTCS B TAKIX
aspikax, kak C++, rje HeT aHOHUMHBIX (DYyHKIMI, 3aMbikanuii (closure) u mpo-
noskeHuit (continuation), kak 8 Smalltalk wnu CLOS. Ho, ¢ apyroii cTtopoHs,
BHYTPEHHUE UTEPATOPHI MPOIIE B UCTOJb30BAHUH, TOCKOJBKY OHM BMECTO Bac
OIIPEAEIAIOT JIOTUKY 00X0/a;

Q umo onpedeisem anzopumm 06xoda. Anroputm 06xo4a MOKHO OIPENESUTh HE
TOJIBKO B uTepaTope. ETo MOKET OTpeenTh caM arperaT U UCIOJIb30BaTh UTe-
paTop TOJBKO JIJIST XPAHEHUsI COCTOSTHUST UTepariu. Takoro pojia UTeparop Mbl
HA3BIBAEM KYPCOPOM, TTOCKOJBKY OH BCETO JIMIIh YKA3bIBAET HA TEKYILYIO TO3H-
11Io B arperate. KimeHT BbI3bIBaeT onepaliiio Next arperara, mepeiaBasi eii Kyp-
cop B KauecTBe aprymenra. Onepaius ke Next M3MEHSIET COCTOSTHIE Kypcopa.”

! Tpeiiau Byu (Grady Booch) Hasbiaer BHelHIe U BHYTPEHHUE UTEPATOPbI COOTBETCTBEHHO AKMUBHLLMU
u naccusnvimu [Boo94|. TepMUHbI «aKTUBHBIN» U «ITACCUBHBIN» OTHOCATCS K POJIM KJIUEHTA, a He K Jieii-
CTBUSIM, BBITOJIHSAEMBIM UTEPATOPOM.

2 Kypcopbl — 9T0 MPOCTOI pUMep IPHMEHEHVIsT TATTEPHA XPAHUTESTb; NX PeaTN3AIliN UMEFOT MHOTO OOTIINX YepT.
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Ecomm 3a anroput™ 0o6xojia OTBEYaeT UTepaTop, TO JJIsk OJHOTO U TOTO JKe arpera-
Ta MOKHO KCIOJIB30BATh Pa3Hble aJTOPUTMBI UTEPALNHU, U, KPOME TOTO, IIPOIIe
MPUMEHUTD OJIFH AJTOPUTM K pa3HbiM arperatam. C IpyToOil CTOPOHBI, aITOPUT-
My 006X0/1a MOJKET TIOHAJ0OUTHCST IOCTYIT K 3aKPBITHIM MEPEMEHHBIM arperara.
Ecin aT0 Tak, To MepeHoC aNTOpUTMA B UTEPATOP HAPYIIAeT WHKATICYJISIINIO ar-
perara;

Q Hackonvko umepamop ycmouuus. Monudukamus arperata B TO BpeMsl, KakK CO-
BepIIaeTcst €ro 06X0/I, MOXKET 0Ka3aThest ormacHou. Ecim ipu aToM 106aBAsIoTCS
WU YAJSIOTCS 9JIEMEHTBI, TO He UCKIIOUEHO, YTO HEKOTOPBIN 9JIeMeHT Gy/IeT T10-
CelleH BaKIbI MK BoobIe Hu pasy. [IpocToe pereHue — CKOMUpPOBaTh arperar
U OOXO/IUTE KOIHIO, HO OOBIYHO 9TO CJMIIIKOM JIOPOTO.

Yemotiuuswiii umepamop (robust) rapaHTHPYeT, YTO HU BCTABKH, Ha YAATCHUS HE
MOMETITAI0T 0OXO/LY, MPUYEM JOCTHTAeTCst 9TO Oe3 KomupoBaHust arperata. EcTh
MHOT'O CIIOCOOOB PeaM3alii YCTONYMBBIX UTEPATOPOB. B GOJBIINHCTBE 13 HUX
UTEPATOP PErHCTPUpYeTCs B arperare. [Ipu BcTaBKe WM ylalieHun arperat 6o
MO/PABIISIET BHYTPEHHEE COCTOSTHUE BCEX CO3/AHHBIX UM MTEPATOPOB, 60
OpraHu3yeT BHYTPEHHIOWn MHMOPMAIMIO TaK, 4TOOBI 06GXO/ BBITOIHSIICS Tpa-
BUJIBHO.

B pabore Tomaca Kodaepa (Thomas Kofler) [Kof93] npusogurcst nmoapobuoe
ob6cysKIeHne peausaliiy uTepaTopos B kapkace ET++. PoGept Mioppeii (Robert
Murray) [Mur93] onrceiBaeT peasnsaruio yCTOMUNBBIX UTEPATOPOB JIJIsT K1acca
List us 6ubauorexu USL Standard Components;

Q donomnumenvivle onepauuu umepamopa. MUHUMATBHBIN wHTEpdec Kiracca
Tterator COCTOUT M3 omepalnuii First, Next, IsDone u CurrentItem.! Ho
MOTYT OKa3aThCs MOJIE3HBIMI 1 HEKOTOPbIE IONIOJHUTEIbHBIE otteparuu. Hampu-
Mep, YIIOPSIIOUEHHbBIE arPeraThl MOTYT IIPEIOCTABIISATD OTIEpaInio Previous, 1Mo-
3UIMOHUPYIOINITYIO0 UTEPATOP HA MPEABIAYIINI ajeMeHT. /[T 0TCOPTUPOBAHHBIX
WV WHIEKCHPOBAHHBIX KOJIJIEKIIUIT MHTEPEC MPe/ICTABIIsIET oneparus SkipTo,
KOTOpast TO3UIHOHUPYET UTEPATOP HA OOBEKT, YAOBIETBOPSIONIHI HEKOTOPOMY
KPUTEPUIO;

Q ucnoavzosanue norumopdrovix umepamopos 6 C++. C monmuMopdHbIMU UTEpPaTo-
paMu CBSI3aHbBI OMpeieJIeHHbIe HAKIa IHbIe pacxo/bl. Heo6xomamnmo, 4To6bl 00beKT-
UTEPaTOP CO3/ABAIICS B TUHAMUYECKON MaMsTH (habpudHbiM MeTooM. [ToaTomy
HCIIOJIb30BATh UX CTOUT TOJBKO TOT/[A, KOT/IA €CTh HEOOXOAUMOCTD B TIOJMMOP-
cusme. B mpoTUBHOM ciyyae IpUMEHSIITe KOHKPETHBIE UTEPATOPHI, KOTOPbIE
BITOJTHE MOJKHO PAaCIIPE/IeJIsITh B CTEKe.

Y mosmMop@HBIX UTEPATOPOB €CTh U €Ille O/INH HEJOCTATOK: 32 UX yIaJIeHHe OT-
BEYAeT KJIUEHT. 3/IeCh OTKPHIBAETCS GOJIBIINON TPOCTOP ISt OMUGOK, TaK KaK
OYEHD JIETKO 3a0BITh 06 0CBOOOKICHUN PACTIPEIETEHHOTO W3 Kyur 0ObhEKTa-HTe-
paropa mocJie 3aBepiieHust paboTer ¢ HUM. OcOOEHHO BETHKA BEPOSITHOCTD 9TO-
T0, €CJIM Y OTEPAIlK €CTh HECKOIBKO TOYEK BBIXOZA. A B cirydae BO3OYKAEHUS

! Oror unrepdeiic MOKHO U ere YMCHBIIIUTD, €CJIN 00bEIUHUTD onepanun Next, IsDone u CurrentItem
B Oy, KOTOpast GyZleT [EePeXOoAnTh K ciejyionieMy o0beKTy 1 BosBpaiarh ero. Ecin 06Xo/1 3aBepliet, To
aTa oleparus BEPHET CHENUaIbHOe 3HaueHre (Hanpumep, 0), 0603HayakoIee KOHEIl UTepariii.
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HCKJIIOYEHHUST TTAMSATh, 3aHUMaeMas 00bEKTOM-UTEPaTOPOM, BOOOIIE HUKOT/IA HEe
Oyner ocBOOOKIEHA.

ITy CUTYaINIO TOMOTAEeT UCTIPABUTD TTATTEPH 3aMeCTUTENb. BmecTo HacTosIe-
TO UTEPATOPA MBI MCIIOJIB3YEM €ro 3aMECTUTEJIs, TTAMSTh /IS KOTOPOTO BbIJeJie-
Ha B cTeKe. 3aMECTUTESb YHIUYTOKAET UTePaToOp B cBoeM jectpykrope. [loaTo-
My, KaK TOJBKO 3aMECTHUTENb BBIXOAUT U3 00JACTH JEHCTBYSI, BMECTE C HUM
YHUUYTOKAETCS U HACTOSIIII nTepaTop. 3aMeCTUTE b TapaHTUPYET BBITIOTHE-
HUe HaJJIeKaleil OYNCTKY Ja’ke IPU BO3HIKHOBEHUH WUCKJIIOUEHH. JTO MpH-
Mep IIPUMEHEHUST XOPOIIIO U3BeCcTHOH B C++ TEeXHUKH, KOTOPAsT HA3bIBAETCS «BbI-
JeneHue pecypca — ato nanimanusaius» [ES90]. B pasaene «IIpumep xoma»
OHa TPOUJLTIOCTPUPOBAHA MTOAPOOHEE;

Q umepamopovl Moym uMems npusuiezupogannviii docmyn. NTepaTop MoxHO
paccMaTpUBaTh Kak paclIMpeHue CO3/IaBInuil ero arperaT. ITepatop u arperar
TecHO cBs3aHbl. B C++ Takoe OTHOIIIEHIIE MOKHO BBIPA3UTh, C/I€JIaB UTEPATOP JPY-
TOM CBO€TO arperata. Toraa He HY;KHO ONIPEIETISITh B arperare OIePaIlii, eIITHCTBEH-
Hasl 11eJb KOTOPBIX — MO3BOJIUTE UTepaTopaM 3(h(hEKTUBHO BBITIOIHUTH OOXO/I.
OpHaKO HAIMYYE TAKOTO TPUBUJIETMPOBAHHOTO IOCTYIIA MOKET 3aTPYIHHUTH OIIpe-
JleNieHre HOBBIX croco60B 06X01a, Tak Kak moTpebyeTcst usMeHNTh nurepdeiic ar-
perara, 106aBUB B HETO HOBOTO jipyra. /ljist TOro 4TOOBI PENIUTh ATY TPOOIEMY,
kyacc Iterator MOXKeT BKJIIOYATH 3AIIUIIEHHBIE OMIEPAIIH 1T IOCTYIA K BaK-
HBIM, HO He SIBJISIONIMMCSI OTKPBITBIMU usieHam arperara. [lomkmaccsl kmacca
Iterator (U moavko ero MOAKJIACCH) MOTYT BOCIIOJIb30BAThCST ATUMHU 3AIUIIECH-
HBIMU OTIEPAITUSIMU [IJII TTOJIYYeHUsT TIPUBUJIETMPOBAHHOTO IOCTYIA K arperary;

Q umepamopoL 0is COCMABHHLX 066eKmos. Peann3oBarh BHEIHIE arperaThsl s pe-
KYPCUBHO arperMpoBaHHBIX CTPYKTYP (TaKUX, HAPUMED, KOTOPble BO3HUKAIOT
B pe3yJibTare IIPUMEHeHUs TTaTTepHa KOMMOHOBLLUMK) MOKET OKa3aThCs 3aTPY/I-
HUTEJBHO, TOCKOJIbKY OMUCAHUE TTOJIOKEHHST B CTPYKTYPE MHOT/IA OXBATHIBAET
HECKOJIBKO YPOBHEH BIOKEeHHOCTH. [109TOMY, YTOOBI OTCIEAUTD TIO3UITHIO TEKY-
1mero 06bEKTa, BHEITHUN UTEPATOP AOJUKEH XPAHUTD MYTh Yepe3 COCTAaBHOW 00b-
eKT Composite. VIHOTAA MpoIIe BOCTIOIB30BATHCSI BHYTPEHHUM HTEPATOPOM.
OH MOJKET 3aOMHUTH TEKYIIYIO MO3UIMIO, PEKYPCUBHO BbI3bIBast ceOst caMoro,
TaK 4TO TMyTh OYET HESIBHO XPAHUTHCS B CTEKE BBHI3OBOB.

Ecom y3mb1 coctaBHOTO 00beKTa Compos i te uMeroT uHTepdeiic 11 mepemerre-
HUSI OT y3Jia K ero OparhsiM, POIUTENAM W TOTOMKAM, TO JIydlliee PelieHue TaeT
uTeparop KypcopHoro tumna. Kypcopy HY>KHO CJeUTh TOJBKO 3a TEKYIIIM y3-
JIOM, a Ji7ist 06X0/Ia COCTABHOTO OOBEKTA OH MOXKET TIOJOKUTHCS Ha WHTepdetic
9TOTO y3Ja.

CocraBHble 06BEKTHI YaCTO HYKHO 0OGXOANUTH HECKOIbKUMU criocobamu. Cambie
pacmpocTpaHeHHbIEe — 9TO 00XOJ B MPSMOM, OOPATHOM ¥ BHYTPEHHEM MOPSIZIKE,
a Takske 06xo/ B muprHy. Kaskasrit Bu 06X0/1a MOKHO TIOJIEPAKATD OTIAETbHBIM
UTEPATOPOM;

Q nycmoie umepamopul. 1lycroii mrepatop NullIterator — 3TO BBIPOKAEHHBII
UTEPATOP, TONE3HbIH pH 06paboTKe TPAaHWYHBIX yeaoBuil. [lo onpeaenenuio,
NullIterator 6cezda cuuTaer, 4To 0OXO/ 3aBEPIIEH, TO €CTh €0 ONeparus
IsDone HEM3MEHHO BO3BpAIIaeT UCTUHY.
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[TpuMeHeHune TyCTOTO UTEPATOPA MOKET YIPOCTUTH 06XO/ APEBOBUIHBIX CTPYK-
Typ (Hanpumep, 06beKToB Composite). B kaxa0il Touke 06X04a Mbl 3alIpaliu-
BaeM Yy TEKYIIEro 2JIeMEHTA UTEPATOP JJISI €r0 MMOTOMKOB. JDJIEeMEHThI-arPeraThl,
KakK 06BIYHO, BO3BPAIIAIOT KOHKPETHLIN urepatop. Ho simctoBbie aieMeHTh BO3-
BpAIaioT 9K3eMIUsp NullTterator. To MO3BOJSAET pearn3oBaTh 00X0/ Beeil
CTPYKTYPBI €IHHOOOPA3HO.

MNMpumep koga

PaccmoTpum mipocToii Kiace crnmcka List, BXOAIIEro B Halry 6a3zoByio 6ubarore-
Ky (cm. ipusioskerne C) v [iBe peamaaniu kiacca Tterator: OfHy s 06X0/a CIIicKa
OT HaYaJIa K KOHILY, a JIPYTYIO — OT KOHIA K Hayasry (B 6a30Boil OHOIMOTEKE TOIEPKAH
TOJIBKO TEPBBIH croco6). 3aTeM MbI TIOKaKeM, KaK MOJIb30BAThCSA STUMU UTEPATOPAMU
U Kak M36eKaTh 3aBUCHMOCTH OT KOHKPETHOI peaymsaruu. [Tocse aToro M3MeHuM Jiu-
3aiiH, 1abbl TAPAaHTUPOBATH KOPPEKTHOE YAAJIECHUE UTEPATOPOB. A B TIOCJEIHEM IPHMEpPE
MBI [TPOMJIJIIOCTPUPYEM BHYTPEHHUI UTEPaTOp U CPABHUM €0 C BHEIITHUM.

Q unmepeticol kraccoe List u Iterator. Cravana o6CcyuM Ty yacTh HHTEpdeiica
Kiacca List, KOTopasi MIMeeT OTHOIIeHNE K pean3anuu urepatopoB. [lomHbrit
unTepdeiic cm. B mpuioxernn C:

template <class Item>

class List {
public:

List(long size = DEFAULT LIST CAPACITY);

long Count ()

Item& Get (long index)

//
bi

const;
const;

B orkpbiToM nHTepdeiice Kinacca List npeaycMoTpeH ahdEKTUBHBIN criocod
nojepskku urepanuii. Ero gocratouno aiis peanmsanuu 060uX BULOB 00X0/a.
[ToaToMy HET HEOGXOAMMOCTH TIPEIOCTABISAT UTEPATOPAM TIPUBIIICTUPOBAHHBIIT
JIOCTYII K BHYTPEHHEli CTPYKTYype aHHBbIX. VIHBIMU CJI0BaMU, KJIACCHI NTEPATOPOB He
SIBJISTIOTCSL JIPY3bsAMU Kiacca List. Oupenenum abeTpakThblil kiaace Tterator,
B KOTOpOM OyjieT o6bstBiieH uuTepdeiic nreparopa:

template <class Item>

class Iterator {
public:

virtual void First()
virtual void Next ()

virtual bool

virtual Item CurrentItem()

protected:
Iterator();

bi

= 0;

= 0;

IsDone () const = 0;
const = 0;

Q peanusauuu nookiaccos xaacca Iterator. Knace ListIterator sBJsieTcs MOj-

KJjgaccoM Iterator
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template <class Item>
class ListIterator : public Iterator<Item> {
public:
ListIterator (const List<Item>* aList);
virtual void First();
virtual void Next();
virtual bool IsDone() const;
virtual Item CurrentItem() const;

private:
const List<Item>* list;
long current;

}i

Peammsanus knacca ListIterator He BhI3bIBaeT 3aTpy/iHeHUN. B HeM XpaHuT-
csl 9K3eMILIAp List u uHgeke current, yKa3blBaIOIIUNA TEKYIYIO IO3UIUIO
B CIIMCKE:

template <class Item>

ListIterator<Item>::ListIterator (
const List<Item>* alist

) : list(alList), current(0) ({

}

Omeparug First MO3WIIMOHUPYET UTEPATOP HA MEPBHIN JIeMEeHT CITUCKA:

template <class Item>
void ListIterator<Item>::First () {
_current = 0;

}
Onepaum{ Next nesaeT TeKyIuM CJIelIYIOHII/Iﬁ IJIEMECHT!

template <class Item>
void ListIterator<Item>::Next () {
_current++;

}
Oreparus IsDone poBepsieT, OTHOCUTCS JIM MHIEKC K 9JIEMEHTY BHYTPH CITMCKA:

template <class Item>
bool ListIterator<Item>::IsDone () const ({
return current >= list->Count();

}

Haxkomnerr, onepamust CurrentItem Bo3BpalllaeT sJeMeHT, COOTBETCTBYIONIUI
TekyleMmy uHaekcy. Eciu utepaiug y:ke 3aBepIInaach, TO MbI B036y>K,71a€M uc-
Kiouenne IteratorOutOfBounds:

template <class Item>
Item ListIterator<Item>::CurrentItem () const {
if (IsDone()) {
throw IteratorOutOfBounds;
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return list->Get( current);

}

Peanusarist o6paTHOTO uteparopa ReverselListIterator aHaJOrMYHA pac-
CMOTPEHHOI, TOJIbKO ero onepanusd First MosuluoHupyer current Ha Ko-
HEI[ CITHCKa, a onepanus Next jieslaeT TeKYIIUM TPEIbIYINN 2JIEMEHT;

Q ucnorvsosanue umepamopos. IIPeArnosoKuM, YTO UMEETCs CIICOK 00hEKTOB
Employee (CIysKarlit) U MbI XOTeJTH Obl HarleyaTaTh MH(GOPMAIIIO 000 BCEX cofep-
JKaIUXCsT B HeM cayskanmx. Kinace Employee TOAfepsKUBaeT 1mevaTh ¢ TTOMOIIBIO
orteparn Print. [l meyatn cnmcka onpesiesium orepariio PrintEmployees,
MPUHUMAIONIYIO B KauecTBe aprymeHTa utepatop. OHa MOIbh3yeTcs: aTUM UTepa-
TOPOM JIJIst 00X0/Ia 1 MIeYaTH COAEPKUMOrO CITHCKA:

void PrintEmployees (Iterator<Employee*>& 1) {
for (i.First(); 'i.IsDone(); i.Next()) {
i.CurrentlItem()->Print();

}

HOCKO]Ibe Y HaC €CTb UTePaTOPhbI IJIsA O6XOII8_ CIIMCKa OT HadaJla K KOHILY U OT
KOHIIa K HaYaJly, TO Mbl MOKEM ITOBTOPHO BOCIIOJIb30BATbHCA TOM JKe caMOI orie-
paHI/IeIL/,I JULA TIeYaTH CITMCKa CJIysKallluX B 0bonx HaIlTpaBJICHUAX!

List<Employee*>* employees;

//

ListIterator<Employee*> forward (employees) ;
ReverselistIterator<Employee*> backward(employees) ;

PrintEmployees (forward) ;
PrintEmployees (backward) ;

Q Kax usbexrcamov 3a6UCUMOCTIU OM KOHKPEMHOU Pealu3auuy cnucka. PaccMoTpum,
KakK TOBJIMsiia ObI Ha KOJ UTepaTopa peajusaius Kiacca List B BUJAE CrucKa
¢ nporryckami. [logkmace SkipList kimacca List M0KEeH TIPEOCTAaBUTh UTe-
patop SkipListIterator, peamusyomuii uatepdeiic kiaacca Iterator. lag
s deKTUBHON peasusauu urepaun y SkipListIterator H0JKeH ObITh He
ToJIbKO MHJeKe. Ho mockonbky SkipListIterator cormacyercs ¢ nuaTepdeii-
coM kJacca Iterator, To onepanuio PrintEmployees MOKHO UCTIOJb30BATh
U TOT/Ia, KOT/IA CJTy>Kalllie XPaHsTCs B CIUCKe THa SkipList:

SkipList<Employee*>* employees;

!/

SkipListIterator<Employee*> iterator (employees);
PrintEmployees (iterator);

OnruManbHOE PellieHne B JAaHHON CUTYaIK — BOOOIIE He PUBSI3BIBATHCS K KOH-
KPETHOH peasn3alii CIUCKa, HarpuMep SkipList. Mbl MOXKeM pPaccMOTPEThb
abcTpakTHBII Kace AbstractList paau crangaprusaiuu uatepdeiica crmc-
Ka JIUIs pa3inyHbIX peanusanuil. Torgan List, n SkipList okaxkyTcs MOAKIAC-
camu AbstractList.
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[ns noganep:kku nmosmuMop@HON uTepauu kiaace AbstractList onpemenser
dabpuunbrii MeTo Createlterator, 3aMelaeMblil B MOAKIACCAX, KOTOPbIE
BO3BPAIIAIOT MOAXOSIINN /7isT cebsT mrepatop:

template <class Item>
class AbstractList {
public:
virtual Iterator<Item>* Createlterator() const = 0;
//
i
AJTbTepHATUBHBIN BapUaHT — Onpe/ejicHre OOIIero MoAMENNBAEMOTO Kacca
Traversable, B KOTOPOM oTIpeieicH HTepdelic s co3ianus nteparopa. s
MOJIEPKKHU TIOJIUMOP(HBIX UTEPAIMI arpernPOBAHHbIE KJIACChI MOTYT SIBJISITHCSI
noroMkamMu Traversable.
Kiace List 3amemaer CreateIterator, I8 TOTO YTOObI BO3BpaTUTb 0OBEKT
ListIterator:

template <class Item>
Iterator<Item>* List<Item>::Createlterator () const {
return new ListIterator<Item>(this);

}

Terepb Mbl MOJKEM HAIKCATh KOJ JJIS IIeYaT CIy KallixX, KOTOPBII He Oy/er 3a-
BHUCETH OT KOHKPETHOTO TIPE/ICTABICHUS CIIUCKA:

// ME 3HaeM TOJIbKO, UYTO CylleCTByeT kjiacc AbstractList
AbstractList<Employee*>* employees;

//

Iterator<Employee*>* iterator = employees->Createlterator();
PrintEmployees (*iterator);
delete iterator;

Q Kak 2apanmuposams yoaienue umepamopos? 3aMmetuM, 4to Createlterator

BO3BPAIIAET TOJBKO YTO CO3/AHHBIN B IMHAMUYECKON TIAMATH 0OBEKT-UTEPATOP.
OTBETCTBEHHOCTH 32 €TO yAaJeHue JeKUT Ha Hac. Ecam Mbl 3a0yzeM 210 cle-
JIATh, TO BOSHUKHET yTeuKa maMsTu. [[Jist Toro 4toObl yIIPOCTUTD 3aj1auy KJIUEH-
TaM, MBI BBeJIeM Kiace IteratorPtr, KOTOPbIH 3ameniaeT utepatop. On yHUY-
TOKUT 00BEKT Tterator MPU BBIXOJAE U3 0OJACTH OTPEAECHUS.
O6bexT KMacca TteratorPtr Beerfa pactpenensercs B creke.! C++ aBroma-
THYECKHU BbI3OBET €r0 JIeCTPYKTOP, KOTOPBIM YHUUTOXUT pPeasibHbII uTepaTop.
B knacce IteratorPtr omepaTopsl operator—> U operator* meperpysxe-
HBI TaK, 4T0 0OBEKT HTOTO KJIacCa MOKHO PACCMATPUBATH KaK yKa3aTeslb Ha UTe-
parop. OyHKII-wieHbl Kiacca IteratorPtr BCTPAUBAIOTCS, IOITOMY IIPU X
BbI30B€ HaKJIA/[HBIX PAaCcXO/l0B HET:

template <class Item>
class IteratorPtr {

! DT0 MOKHO IIPOBEPSTH Ha ATAlE KOMITUJISINM, €Il 00bSIBUTD OIepaTOpbl new 1 delete 3akpbIThiMU. Pe-
QJIN30BBIBATH UX [IPU 9TOM HE HAJIO.
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public:
IteratorPtr (Iterator<Item>* 1i): i(i) { }
~IteratorPtr() { delete 1i; }
Iterator<Item>* operator->() { return _i; }
Iterator<Item>& operator*() { return * i; }
private:

// 3anpeTuTh KONMPOBAHME M NPUCBAMBaHMUE, UYTOOH
// w3bexaTb MHOTOKPATHEX yHaJeHui 1

IteratorPtr (const IteratorPtré&);
IteratorPtr& operator=(const IteratorPtré&);
private:
Iterator<Item>* i;
bi
IteratorPtr NO3BOJIAET YIIPOCTUTH KOJ| I€YaTu:

AbstractList<Employee*>* employees;

!/

IteratorPtr<Employee*> iterator (employees->Createlterator());
PrintEmployees (*iterator);

Q enympennuii Listlterator. B nocieanem npuMepe pacCMOTPUM, KaK MOKHO OBLIO
6bl peajin30BaTh BHYTPEHHWH WJIM MACCUBHBIN Kiace ListIterator. Tenepnb
UTEPATOP CaM YIpaBJseT UTepalueil u npuMeHseT K KakI0MY 3JIeMeHTY HEKO-
TOPYIO OIEPaIHIo.

HepetiernsiM ocTaeTcst BOIIPOC 0 TOM, KaK 11apaMeTpu30BaTh UTEPATOP TOi orie-
paiyeii, KOTOpyio Mbl XOTUM IIPUMEHUTD K KaKA0MY asieMenTty. C++ He nojep-
JKMBAeT HU aHOHUMHBIX (DYHKIIMI, HU 3aMBIKaHU, KOTOPbIE TIPELYCMOTPEHbI /7151
ATOMH 11esin B IpyTuX sA3bikax. CyliecTByer, o KpaiiHel Mepe, /1Ba BapraHTa: Tiepe-
JaTh yKaszaTeslb Ha PYHKIMIO (I7100aIbHYIO UM CTATUYECKYIO ) MJIK IIOPOAMTH IO -
KJ1acchl. B mepBoM cirydae ntepaTop BbISBIBACT TIepeaHHYI0 €My OTIePaIUIo B KakK-
Ioit Touke 06xo/1a. Bo BTOPOM ciydae UTEpaToOp BBI3BIBAET OTEPAIMIO, KOTOPAst
3aMelleHa B MojIKJIacce U 06ecrednBaeT HyKHOE MOBEIeHNUE,

Hu onun 13 BapuanToB He ujeaneH. Yacto Bo BpeMst 06X0/1a HY/KHO aKKyMYJIH-
poBaTh HEKOTOPYIO UH(pOPMAIINIO, a HYHKIIUU JIJIS ITOTO IJIOXO MOAXOAAT — TIPU-
HJI0CH OBl UCTIOJIB30BATh CTATHYECKHE MEPEMEHHBIE JJIst 3aTIOMUHAHUS COCTOS-
Hust. [Togkiace kmacca Tterator NPeoCTaBisteT yA00HOEe MECTO /st XPaHEeHUs
AKKYMYJIUPOBAHHOTO COCTOSAHUSA — TepeMeHHYI0 ak3emisipa. Ho cosgaBaThb
MOJIKIIACC JITIST KaXKI0TO BU/a 00X0/1a CJAMIIKOM TPYAI0EMKO.

Bot HaGpocoK peasmsaliuu BTOPOrO BapvaHTa ¢ UCHOJIb30BAHUEM MOJKIACCOB.
Haszosem BHYTpeHHUI uteparop ListTraverser:

template <class Item>

class ListTraverser ({

public:
ListTraverser (List<Item>* alList);
bool Traverse();
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protected:
virtual bool ProcessItem(const Item&) = 0;

private:
ListIterator<Item> iterator;

i
ListTraverser npUHUMaeT 9K3eMILIIp List B kadecTBe napamerpa. Buyrpu
cebst OH MCTIONIB3YeT BHEITHWI nuTepaTop ListIterator /IS BBIIOJHEHNST 00XO-
na. Onepanust Traverse HauWHAeT 0OXOJI M BBI3BIBAET JIJIST KAXKIOTO 3JIEMEHTA
onepaiio ProcessTtem. BHyTpeHHHIT UTepaTop MOXKET 3aKOHUUTH 00XOJI, Bep-
HyB false u3 ProcessItem. Traverse coob1iaer o TIPEXIEBPEMEHHOM 3aBeP-
meHnn 06XoIa:

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 ()

) |

result = ProcessItem(_iterator.CurrentItem());

if (result == false) {
break;

}

return result;

}

Bocnosbayemcst uteparopom ListTraverser s e4aTH TIEPBBIX I€CSTH CITY-
JKarux u3 crrcka. C aToil 1esbio Ha/lo MOPOAUTD MOJKIace OT ListTraverser
1 OIIpeleIUTh B HEM ollepalliio ProcessItem. ITomcunThiBaTh YMCJIO Halleya-
TAHHBIX CJIYKaIUX 6y,z[eM B TIepEMEHHOI 9K3eMILIIsIpa _count:

class PrintNEmployees : public ListTraverser<Employee*> {
public:
PrintNEmployees (List<Employee*>* alList, int n)
ListTraverser<Employee*>(alist),
_total(n), count(0) { }

protected:

bool ProcessItem(Employee* consté&);
private:

int total;

int count;

bi
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bool PrintNEmployees::ProcessItem (Employee* const& e) {
_count++;
e->Print () ;
return count < total;

}
Bot kak PrintNEmployees medataeT nepsbie 10 cayxamux:

List<Employee*>* employees;
//

PrintNEmployees pa(employees, 10);

pa.Traverse();
O6paTI/ITe BHUMaHUME, YTO B KOJ€ KJINEHTAa HET IIUKJIa UTEPAIlU. Bcio JIOTUKY O6XO-
Jla MOKHO HCITOJIb30BaThb IOBTOPHO. B sToM 1 coctouT 0cHOBHOE MIPpEUMYIIECTBO
BHYTPEHHETo ntepatopa. PaboThl, IpaB/ia, HEMHOTO OOJIBIIE, YeM JIJIsT BHEIITHETO
UTEpaTopa, TaK KaK HY;KHO ONpe/esiaTh HOBbIHM Kiacc. CpaBHUTE ¢ TIPOrPaAMMOIA,
/i€ IPpUMEHACTCA BHEIITHUN nreparop:

ListIterator<Employee*> i (employees);
int count = 0;

for (i.First(); !i.IsDone(); i.Next()) {
count++;
i.CurrentItem()->Print();

if (count >= 10) {
break;

}

BuyTrpennue utepaTopbl MOTYT WHKAICYJUPOBATL Pa3dHble BUIBI UTEPAIUN.
Hanpumep, FilteringListTraverser UHKANCYJUPYET UTEPAITUIO, TTPU KO-
TOPO#T 06PAdATHIBAIOTCS JIUIITH 3JIEMEHTHI, YIOBJIETBOPSIOININE OTPEACTCHHOMY
YCJIOBUIO:

template <class Item>
class FilteringListTraverser ({
public:
FilteringListTraverser (List<Item>* alList);
bool Traverse();
protected:
virtual bool ProcessItem(const Item&) = 0;
virtual bool TestItem(const Item&) = 0;
private:
ListIterator<Item> iterator;
}i
Wnrepdeiic Takoit ke, kKak y ListTraverser, ecjii He CYATATh HOBOU (hyHK-
1nu-yieHa TestItem, KOTOpas U peasn3yeT MPOBepPKY ycaoBusl. B noakmaccax
TestItem 3aMelIaeTcsa A 3aaHnsl KOHKPETHOIO yCJIOBUSI.
[TocpenctBoM onepanun Traverse BbISICHAETCS, HYKHO JIU TIPO/IOJIKATH obxoy,
OCHOBBIBASICh Ha Pe3yJabTaTe MTPOBEPKU:
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template <class Item>
void FilteringlistTraverser<Item>::Traverse () {
bool result = false;

for (
_iterator.First();
! iterator.IsDone();
_iterator.Next ()

) |

if (TestItem( iterator.CurrentItem())) {

result = ProcessItem( iterator.CurrentItem());
if (result == false) {
break;

}

return result;
t
B kauecTBe BapuanTa MOKHO OBLIO OIIPeneInTh GYHKLIUIO Traverse Tak, YTOObI
oHa coobuana xors Obl 06 OJHOM BCTPETUBILIEMCS DJIEMEHTE, KOTOPBIN YA0BJIET-
BOpPSIET YCJIOBHUIO.!

U3BecTHbIE NpUMeHeHNs

Wreparopsl MMPOKO PACIIPOCTPAHEHBI B OOHEKTHO-OPHEHTUPOBAHHBIX CHCTEMAX.
B ToMm uiu mHOM BHjie OHU eCTb B OOJIBIIMHCTBE OMOJIMOTEK KOJJIEKIIUI KJIACCOB.

Bor npumep u3 6ubamnoreku KoMmnonentos I'peitqu Byuya [Boo94], momyisapHoii
O6UOIMOTEKH, MOAAEPKUBAOIIEH KIacchl KOJUIEKIUA. B Heil mMeeTcst peaansariust
ouepenn (PMKCMPOBAHHON (OrPaHUYEHHON ) ¥ IMHAMUYECKH PACTYIIEl JTMHBI (HeOrpaHu-
uennoi). Viurepdeiic ouepenn ompesener B abeTpakTHOM Kiacce Queue. st moiepskku
NOJIMMOPMHOI NTEPAIMN 110 OYepe/isiM C PA3HON peasnsaliyeil NTepaTop HAKMCaH C UC-
oJIb30BaHueM nHTepdeiica abcTpaKTHOTO Kiiacca Queue. IIperMMyIecTBO TaKOro Mmoj-
XO/[a OUEBHHO — OTCYTCTBYET HEOOXOAUMOCTH B (haOPUYHOM MEeTOjEe, KOTOPBIN 3a-
npammBag Obl y 04epei COOTBETCTBYIOMMUN eii ureparop. OHaKo, 4TOOBI UTEPATOP
MOSKHO OBITIO peann3oBath ahhekTuBHO, nHTepdeiic abcTpakTHOTO Kiiacca Queue JI0JI-
JKEH OBITh MOIIIHBIM.

B si3bike Smalltalk HeoOs13aTeIbHO OTIPEIETISATh UTEPATOPHI TaK IBHO. B cTranmaprt-
HBIX KJlaccax KoJjutekiuii (Bag, Set, Dictionary, OrderedCollection, String
U T.JL.) OTIpe/ieJieH METO/ do :, BBIMOJHSIONMUN (DYHKIMN BHYTPEHHETO UTEPATOPA, KO-
TOPBIiT TprHUMaeT GJIOK (TO ecThb 3aMblKaHue ). KaskIbIil 9/1eMeHT KOJITIEKITU TIPUBSI3bI-
BaeTcs K JIOKaJbHOU 1iepeMeHHoil B 6J10Ke, a 3ateM 60k BbiosHgerca. Smalltalk Tak-
JKe BKJII0YaeT Habop KJIaCCOB Stream, KOTOPBIE MOIEPKUBAIOT TOXOKUIT HA UTEPATOD
unTepdeiic. ReadStream — 370, IO CYIIECTBY, KJacc Iterator W BHENTHUI UTEPATOP
IUIST BCeX TIOCJIeI0OBATEIbHBIX KOJIEKITHIL. JlJIsT Herrocie[oBaTeTbHBIX KOJIJIEKIINI THTIA
Set m Dictionary HET CTaHAAPTHBLIX UTEPATOPOB.

! Onepannst Traverse B 9THX IIPHMEPAX — ATO HE UYTO MHOE, KAK LUAGNOHHBI METOA, ¢ IPUMUTHBHBIMI
omneparusamMn TestItem m ProcessItem.
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[Tommmopdmble UTEPATOPBI M BHITIOTHAIONNE OYUCTKY 3AMECTUTENN HAXOMATCS
B KoHTelHepHbIX kaaccax ET++ [WGMS88]. KypcopononobHbie uTepatopbl UCIIOJIb3Y-
IOTCS B KJlaccax Kapkaca rpapudeckux pegakropos Unidraw [VLIO0].

B cucreme ObjectWindows 2.0 [Bor94| umeercs nepapxust KJaaccoB UTEPaToOpOB
st KoHTelHepoB. KoHTeliHepbl Pa3HbIX TUIIOB MOKHO OOXOAUTH OJJHUM ¥ TEM JKE CII0-
cobom. Cunrakcuc urepatopos B ObjectWindows ocHoBaH Ha neperpyske mocThukc-
HOTO OIlepaTopa MHKPEMEHTA ++ JIJIS TIepexo/ia K CAEAYIONIEMY dIeMEHTY.

PoacrBeHHble natrepHbl

KOMMOHOBLUMK: UTEPATOPbI IOBOJIBHO YacTO MPUMEHSIOTCS it 00X0/1a PEKYP-
CHUBHBIX CTPYKTYP, CO3ZaBa€MbIX KOMIMOHOBLUVKOM.

dabpuyHbI MeToa; oMopdHbIe UTEPATOPBI TTOpyYalnT GabpPUYHBIM METO-
AaM MHCTAHIIMPOBATH MOAXOAANIME ITOAK/IACChI Kjacca Iterator.

l/ITepaTop MOJKET MCIIOJIb30BaTh XPaAHUTESb JIJI1 COXPpaHEHMA COCTOAHUA UTepa-
MU ¥ TIPU HTOM COJEPAKUT €r0 BHYTPU cebs.

MatrepH Mediator

Ha3BaHue n knaccugukaums naTtrepHa
[TocpeaHVK — maTrTepH OBEICHUS 0OBEKTOB.

Ha3Ha4yeHue

Omnpezenger 00bEKT, NHKANICYIUPYIOIUI CIIOCO0 B3aUMOAEHCTBUS MHOKECTBA
06bexToB. [TocpeaHnK obecrieurBaeT ¢Iadyio CBSI3aHHOCTh CUCTEMBI, M30aBIIsIs 00beK-
ThI OT HEOOXOAMMOCTH SBHO CChLIATHCS APYL Ha APYra U LO3BOJIAd TEM CaMbIM HE3aBU-
CHMO M3MEHSATDH B3aUMOJEHCTBIS MEXKLY HUMMU.

MoTtuauus

OOBEKTHO-OPUEHTUPOBAHHOE TPOEKTUPOBAHUE CIIOCOOCTBYET Pacipe/IeieH o He-
KOTOPOTO MOBefeHNs Mexk1y oObexTamu. Ho 1pu 9TOM B HOMYYUBIIEHCsT CTPYKType
00BEKTOB MOJKET BOSHUKHYTh MHOTO CBsI3ell Mitn (B XY/IIEM CJydae) KakaoMy 00beK-
TY MPUAETCS UMETh WH(POPMAIHIO 060 BCEX OCTATBHBIX.

HecMmoTpst Ha TO uTO pasOueHNe CUCTEMBI HA MHOXKECTBO OOBEKTOB B OOIIEM CITy-
yae TIOBBIIIAET CTeNeHb MOBTOPHOTO UCIOJIb30BAHMUS, OHAKO U300UINe B3aNMOCBs3eil
npuBOAUT K obparHomy addekty. Eciu B3auMoCBsA3eil CJMITKOM MHOTO, TOTJIA CUCTe-
Ma [000HA MOHOJIUTY U MAJIOBEPOSITHO, YTO OOBEKT CMOKET PaboTaTh 6€3 MoIepKKI
Apyrux o0beKToB. Bosiee TOro, CymecTBeHHO N3MEHUTD TTOBEAEHNE CUCTEMBI IPAKTH-
YECKH HEBO3MOYKHO, TIOCKOJIbKY OHO pacpeiesieHo MeKLY MHOTUMU oObekTamu. Eciu
BB [IPEIIpUMeTe MOAO0OHYIO TIONBITKY, TO /s HACTPOUKHU MOBEAEHUsI CUCTEMBbI BaM
IIPUIETCST ONIPE/IENISATh MHOKECTBO MOIKIACCOB.

PaccMOTpUM peasinsaliuio MaioroBbIX OKOH B rpaduueckoM mHTEpdEiice mosb30-
BareJsid. 3/leChb pacrioJiaraeTcs psiji BUJPKETOB: KHOTIKY, MEHIO, TI0Jisl BBOJIA U T.J., KaK
[I0Ka3aHO Ha PUCYHKE.

Yacto Mexk/1y pasHbIMU BUDKETaMU B IMAJIOTOBOM OKHE CYIIECTBYIOT 3aBUCHMOC-
Ti. Haripumep, eciim oiHO U3 moJieil BBOJA MyCTOe, TO OTIpe/ieIeHHast KHOTIKA He[OCTY -
Ha. IIpu BEIGOPE U3 CIIUCKA MOKET U3MEHUTHCS COIEPKUMOE 110/ BBoAa. VI Hao6opoT,
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BBOJI TEKCTA B HEKOTOPOE TIOJIE MOXKET ABTOMATUYECKHU TTPUBECTH K BHIOOPY OHOTO LI
HECKOJIKUX 3JIeMEHTOB clncKa. Eciu B 11os1e BBOAa IPUCYTCTBYET KaKOU-TO TEKCT, TO
MOTYT GBITh AKTHBU3MPOBAHBI KHOTIKH, TO3BOJISIOTIIE TPOU3BECTH OTPEIeTeHHOe JIeii-
CTBUE HAJl 3TUM TEKCTOM, HATIPIMeED M3MEHUTD MO0 YAATUTD €To.

B pasHbIX AMATOTOBBIX OKHAX 3aBUCUMOCTH MEKLY BUKETAMU MOTYT OBITh Pa3jiny-
HbpiMU. [ToaToMy, HECMOTPS Ha TO YTO BO BCEX OKHAX BCTPEYAIOTCS OZIHOTUIIHbBIE BUJIKE-
TbI, IPOCTO B35Tb ¥ [IOBTOPHO MCIIOJIb30BATh TOTOBbIE KJIACCHI BU/IKETOB HE yIacTCs,
TIpUJIeTCsT TPOU3BOANTDL HACTPOUKY C Tesiblo yueTa 3aBucuMocteil. nanBuayasbaas
HACTPOIKA KaK/I0TO BUJKETa — YTOMUTEJNBHOE 3aHsATHE, MO0 YIaCTBYIOIUX KJIACCOB
CJTUIIKOM MHOTO.

Beex atux mpobeM MOKHO M36eKaTh, €CJIM WHKATICYIUPOBATH KOIJIEKTHBHOE MO~
BefleHne B OTAETBHOM 00BheKTe-mocpentnke. [T0CpeHMK OTBeYaeT 3a KOOPIMHAIINIO
B3aUMOJIEHCTBUI MesKy Tpyoit 00bekToB. OH M36aBJAeT BXOAAIINE B TPYIITY OObEK-
TBI OT HEOOXOAMMOCTH SIBHO CCBLIATLCS APYT Ha ApyTa. Bee 00beKTh pacronaraior 1H-
bopmariueil TOIbKO O IOCpeIHNKe, II09TOMY KOJIMYECTBO B3aMOCBA3€el COKpallaeTcs.

Tak, knacc FontDialogDirector MOXKeT CIyKUTb [IOCPEJIHUKOM MEKAY BUJ-
KeTaMu B inanoroBoM okne. OGBEKT 9TOro KJacca «3HaeT» 000 BCeX BUKETAX B OKHE

aListBox

Pacnopsgutens ¢ @ Pacnopsigutens
A

s - " ™
»| aFontDialogDirector |

® o ©
- _/

aButton anEntryField

Pacnopsgutens @

® Pacnopsgutenb
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1 KOOp/IMHUDPYET B3aUMO/IEIICTBUE MEX/AYy HUMU, TO €CTH BBITIOJIHAECT (bYHKL[I/II/I IeHTpa

KOMMYHUKAIHAH.
Ha cienyromeil auarpaMme B3auMOAEICTBUIN TIOKa3aHO, Kak 00bEKTbI KOOIIEPUPY-
IOTCST IPYT C JIPYTOM, Pearupyst Ha M3MeHeHHe BLIOPAHHOTO 3JIEMEHTA CITHCKA.

NMocpepHunk Konnern

aClient aFontDialogDirector alistBox anEntryField

|: ShowDialog()

WidgetChanged()

GetSelection()

Y

SeeText() _

IMocnepoBaTebHOCTD COOBITHI, B pe3yJibTaTte KOTOPbIX MHMOPMAIUA O BhIOpaH-
HOM 3JIEMEHTa CIMCKA TIepe/laeTCsl B TIoJie BBOJIA, CIIEYIOMIAsT:

1. Cnucox nHMOPMUPYET PACTIOPIIUTENS O TIPOUCIIENITUX B HEM U3MEHEHUSIX.

2. PacriopsiuTesb TOAyYaeT OT CIIUCKA BBIGPAHHBII SIEMEHT.

3. Pacniopsiiresib iepeaeT BhIOPAHHBIN 9JIEMEHT TI0JIF0 BBOJIA.

4. Teneps, KoT/1a TOJIE BBO/IA CO/IEPIKUT KaKy0-TO MH(OPMAITIIO, PACTIOPSINTEND aK-
TUBU3UPYET KHOIKH, TO3BOJIIONNE BBITTOJIHUTD OTIPe/leIeHHOE JieiicTBre (HAIIpH-
Mep, UI3MEHUTDb NIPUMT Ha TOTYKUPHBIN WM KYPCHUB).

Ob6paTuTe BHUMAHIE HA TO, KAK PACTOPSITUTENH OCYIECTBISIET TIOCPETHITIECTBO
MeKIIy CITUCKOM W TIOJIEM BBOZIA. BUUKeThI 0OMAIOTCS IPYT ¢ IPYTOM He HATPSIMYIO,
a uepes pacropsiiutesib. VM BooOIIe He HY;KHO BJajieTh WH(OpPMAIIHEn JAPyT O ApyTe,
OHM OCBEJIOMJICHBI JIUIIb O CYIECTBOBAHUH PACTIOPSIIUTENSA. A KOJIb CKOPO TIOBEIEHUE
JIOKQJI30BAHO B OHOM KJIACCE, TO €r0 HECJH0KHO MOAUMDUIIMPOBATH WIH CAETATh CO-
BEPIIEHHO JIPYTUM MyTEM PACIITUPEHUS WM 3aMEHBI 9TOTO KJIacca.

AbcTpakiiio FontDialogDirector MOKHO ObLIO OB HHTETPUPOBATH B OHOIHO-
TeKy KJIACCOB TaK, KAK MOKA3aHO Ha PUCYHKE.

DialogDirector <director | ywigget
ShowDialog() Changed() o4 - - -I director —>WidgetChanged(thisﬂ
CreateWidgets()
WidgetChanged(Widget)
ListBox EntryField

Cnmcok
FontDialogDirector » GetSelection() SetText()
CreateWidgets() Mone BBOAA
WidgetChanged(Widget)
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DialogDirector — 3TO abCTPAKTHBIN KJAacc, KOTOPBIH OMpe/esisieT TOBe/IcHUe
JIMAJIOTOBOTO OKHA B 11e10M. KJTHeHTBI BBI3BIBAIOT €ro orepaiiio ShowDialog st 0To6-
pakeHMsT OKHa Ha sKpane. CreateWidgets — aTo aGCTpPaKTHAS OTIEPAIIUS IS CO3/1a-
HUsI BUJKETOB B JIMATIOTOBOM OKHe. WidgetChanged — elne ofiHa abCTpaKkTHAS OTIe-
PAIST; € €€ TOMOIIBIO BU/ZKETHI COOOTIAIOT PACTIOPSIUTENIO 00 n3MeHeHusIX. [ToKmaccht
DialogDirector 3ameniaior oreparuu CreateWidgets (Mg CO3AHUS HYKHBIX
BUKETOB) U WidgetChanged (uig 06paboTKK U3BeleHnil 00 U3MEHEHMSIX ).

lNMpumeHnmocTb
WcnonpaytiTe martepH NOCPEOHMK, KOT/a

O UMETCS 0OBEKTDI, CBSI3M MEK/ILY KOTOPBIMU CJIOKHBI U Y€TKO ompeseseHsl. T1o-
JIyJaloniecs: TP 3TOM B3aUMO3aBUCUMOCTH HE CTPYKTYPUPOBAHBI U TPYIHBI
JUTST TIOHUMAHVS;

O HeJIb3sT TOBTOPHO HUCIOJIB30BaTh 00BEKT, IIOCKOJIBKY OH 0OMeHUBaeTcst MH(OpMa-
el CO MHOTUMU JIPYTUME OOBEKTAMU,

Q TOBe/ICHUE, pacipe/eIeHHOe MEKIY HECKOJIBbKUMHU KJIACCaMU, JTOJIKHO MOJIA-
BaThCsT HACTPOITKe 6e3 TOPOKICHUST MHOKECTBA TIOIKIACCOB,

CTpyKTypa

" MocpeaHnk
Mediator |- Colleague

ConcreteMediator '—»'ConcreteColleague1 | ’—>{ConcreteColleague2

[

Tunuynas crpykrypa 0oObeKTOB.

aColleague

p [NocpenHuk
aColleague

aColleague

MocpenHuk ¢ ¢ [locpenHuk
Y

s ™ A
»1 aConcreteMediator |-

k" ® *—;

aColleague aColleague

MocpenHnk @ @ [locpeaHnk

YyactHukn

0 Mediator (DialogDirector) — NOCPEOHMK:
— omupejensier uarepdeiic g oomena urdopmalyeii ¢ oobekramu Colleague;
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0 ConcreteMediator (FontDialogDirector) — KOHKPETHbIA NOCPEOHUK:
— peajM3yeT KoollepaTHBHOE IOBeAeHIe, KOOPAUHUPYs NeiicTBUSA 0ObeKTOB
Colleague;
— BJIajieeT WHGPOPMAIUEN O KOJJIEraxX U TIOJICUUTHIBAET UX;
0 Kiaaccsl Colleague (ListBox, EntryField) — Konneru:
— KaxIbli Kyacc Colleague «3HAET» O CBOEM o6beKTe Mediator;
— BCe KoJulers oOMeHuBaoTCss nHMGOpMalueil TOJbKO ¢ MOCPEIHUKOM, TaK Kak
[IPU €ro OTCYTCTBUHM UM IIPUILIOCH Obl 00LIAThCI MEKAY COOO0N HAIPIMYIO.

OTHoLIeHus

Komnern rocernaior 3aIIpoChbl MOCPEAHUKY U1 I10J1y4alOT 3aIIPOChI OT HErO. I'Iocpe,l:l,—
HUK peajin3yeT KOOoIlepaTUBHOE IIOBEAECHNE IIYTEM IIepeajpecaluu KakJ0ro 3aipoca
MOJIXO/AIIEMY KOJLJIETE (I/IJII/I HECKOJIbKUM KOJI]IeFaM).

Pe3ynbratsl
N IarrepHa NOCPEOHUK eCThb ciieAYyIolue JOCTOMHCTBA U HeIOCTAaTKU:

Q crudcaem wucio nopoxcoaemvix noodkiaccos. NoCPeOHUK JIOKaJIu3yeT MoBeIeHNE,
KOTOpOE B IIPOTHUBHOM CJIydae MPUIIIOCh ObI PACIIPEAEsATh MEK/Y HECKOJIbKHU-
Mu oObeKTaMu. J[Jist U3MEHEHUsT TOBEICHUST HYKHO TTOPOAUTD MOAKIACCHI TOJIb-
KO OT KJiacca nocpegnuka Mediator, Kaaceol Kouter Colleague MOMKHO UC-
10JIb30BATH TIOBTOPHO 0e3 KakuxX Obl TO HU ObLIO U3MEHEHUII;

Q ycmpansiem cesa3annocmn mencdy xoaiezamu. NocpenHuk obecreynBaet caadyo
CBSI3AHHOCTD KoJiier. MsameHaTs kiaacehl Colleague u Mediator MOMKHO He3a-
BUCHMO JIPYT OT JIPYTa;

Q ynpouwaem npomoxoJivl e3aumodeticmeus obvexmos. NOCPEAHNK 3aMeHsIeT UC-
[UIJIMHY B3aUMOJCHCTBUST «BCE CO BCEMU» JUCIUTINHON «OAUH CO BCEMU», TO
€CThb OJIMH IIOCPEAHUK B3auMOoZeiicTByeT co BceMu KoJuteramu. OTHOIIEHNs BUIA
«OJIMH KO MHOI'MM» TIPOIIE /ISt TIOHUMAHUSI, COTIIPOBOK/ICHHUS 1 PACIIMPEHUST;

Q abcmpazupyem cnocod xKoonepuposanus obsexmos. Bbigenenne MexaHusMa Io-
CPEJHUYECTBA B OTAEIbHYIO KOHIENIMIO 1 WHKAIICYJISIUSA €€ B OJHOM OOBEKTE
[O3BOJISET COCPEAOTOYUTHCS UMEHHO Ha B3aUMOAEHCTBUM OOBEKTOB, a HE HA UX
UHANBUYaJIbHOM IOBEIEHUU. DTO JAET BO3MOKHOCTH MPOSACHUTH UMEIOIIUECs
B CUCTEMe B3aMO/IeIICTBUS;

Q uyenmpaiusyem ynpasienue. IlarrepH NOCPEAHMK TIEPEHOCUT CJIOKHOCTD B3au-
MOJIEHCTBHST B KJIacC-MOCPeAHUK. IT0CKOMbKY MOCPEAHNK WHKAIICYJIMPYET MPO-
TOKOJIBI, TO OH MOJKET ObITh CJIOKHEE OTAENbHBIX KoJUIer. B pesysbraTe cam mo-
CPEHUK CTAHOBUTCSI MOHOJIUTOM, KOTOPBIH TPYAHO COMPOBOKIATD.

Peanusauuns
WwmeiiTe B BUYy, 4TO IIPU pean3ainy martepHa NOCPEAHNK MOXKeT IPOUCXOUTH:

Q usbasienue om abcmpaxmuozo xiacca Mediator. Eciu KoJuteru paboTaioT TOJIbKO
C OJTHUM MOCPEIHUKOM, TO HET HEOOXOAUMOCTH OTIPEAETATh aOCTPAKTHBIIH KJIace
Mediator. ObecrieunBaemast KiaccoM Mediator abeTpaKIius MO3BOJISIET KOJI-
Jieram paboTaTh ¢ Pa3HbIMU TIOJKIacCaMK Kiacca Mediator u Ha0O0OPOT;
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u]

obmen ungopmaueri meicoy Korezamu u nocpeonurxom. Kosuiersn 10JxKHbL 0OMe-
HUBaTbCA NHGOPMAINE CO CBOMM IOCPEIHUKOM TOJILKO TOTAA, KOTa BOSHIUKA-
eT ImpeAcTaBJiIomee uarepec coopitre. OQHUM U3 HOAXOA0B K Peaanusalnuu Nno-
CpeaHVIKa aBIsieTcs IpUMEeHeH e TaTTepHa HabnoaaTesb. Torma K1acchl KoJuier
JEHCTBYIOT KaK CyOBEKThI, IIOChLIAIONIIE U3BEIIEHNsT IIOCPEAHUKY O JIH0O0M U3-
MEHEHHN CBOEro cocTossnus. MoCpeaHuK pearnpyer Ha HUX, coobmas o6 5ToM
JPYTHM KOJLIETaM.

[pyroit mogxom: B kimacce Mediator ompenesnseTcs Celuaan3npOBaHHbIN MH-
Tepdeiic yBeIJOMIEHNs, KOTOPbIii II03BOJSET KOJLJIeraM 0OMeHnBaThCs UHGOP-
Mmanueii 6osee csoboxno. B Smalltalk/V pra Windows npumensiercs zekoropast
dhopma nesernpoBaHus: 00LIAsICh ¢ IIOCPEAHUKOM, KOJLIera Iepejaer cebst B Ka-
YecTBe apryMenTa, aBasi MOCPEAHUKY BO3MOKHOCTD MACHTH(UIMPOBATH OTIIPa-
sutesst. O6 9TOM MOAXO/E paccKasbiBaeTcst B paszene «IIpumep komar, a o pea-
szaruu B Smalltalk/V — B pasuene «V3BecTHBIE TIPUMEHEHSI>.

lMpumep kopa

JIist co3manmst AMATOTOBOTO OKHA, 06CYyKIaBIIerocst B pasmene «MOTHBAIHS»,
BOCIIOJIb3yeMCst KiaccoMm DialogDirector. AGeTpakTHbiil kKiace DialogDirector
ornpenesseT naTepdeiic pacnopsaauTesei:

class DialogDirector {
public:

virtual ~DialogDirector();

virtual void ShowDialog();

virtual void WidgetChanged (Widget*) = 0;
protected:

DialogDirector();

virtual void CreateWidgets() = 0;

b

Widget — 3T0 abCTPaKTHBIN Ha30BbI KIace /Ui BeeX BUpKeToB. OH pacmoiaraer
nH(popMaIHell 0 CBOEM PaCIIOpSIIUTEE:

class Widget {
public:

Widget (DialogDirector™);
virtual void Changed() ;

virtual void HandleMouse (MouseEventé& event);

//

private:

}i

DialogDirector* director;

Changed BBI3BIBACT onepaluio pactopsiiuresa WidgetChanged. C ee TOMOIIBIO
BUJIPKETbI MTH(OPMUPYIOT CBOETO PACIIOPSAUTEII O MPOUCHIEANX C HUMU U3MEHEHUSIX:
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void Widget::Changed () {
_director->WidgetChanged (this) ;
}

B mogkmaccax DialogDirector mepeomnpeneneHa omneparnus WidgetChanged
JUISI BO3JIEHCTBUS Ha HY KHbIe BUIKETbl. BUKET repeiaer cChIIKY Ha caMoro cebst B Ka-
yecTBe apryMeHTa WidgetChanged, 4ToObl PacIoOPSAUTEb UM HHGOPMAIIHIO 00
namenusniemcst Bupkete. [Tonkmacest DialogDirector nepeonpeaessioT NCKI0UN-
TeJIbHO BUPTYyabHYIO (yHKINIO CreateWidgets /g pa3MelieHus B IUAJIOTOBOM
OKHE HY’KHBIX BUJ/IKETOB.

ListBox, EntryField n Button — 910 nogkiaaccsl Widget A4 CleUaIn3upo-
BaHHBIX 2JIeMeHTOB MHTepdetica. B kiracce ListBox ecTh onepariusi Get Selection ams
IIOJIy4YeHUA TEKYIIEr0 MHOKECTBA BbI/ICJIEHHBIX 3/IEMEHTOB, a B KJlacce EntryField — ome-
pamnus SetText 1/ HOMeINIeHN TEKCTa B II0JI€ BBO/A:

class ListBox : public Widget {
public:
ListBox (DialogDirector¥®);

virtual const char* GetSelection();
virtual void SetList(List<char*>* listItems);
virtual void HandleMouse (MouseEventé& event);
//

}i

class EntryField : public Widget {
public:
EntryField(DialogDirector*);

virtual void SetText (const char* text);
virtual const char* GetText ();
virtual void HandleMouse (MouseEvent& event);
//
}i
Omeparug Changed BbI3bIBae€TCS TIPU HAXKATUM KHOMKK Button (mpoctoit Buj-
JKeT). DTO TPOUCXOINT B oTiepariui 06paboTKu coObITUI MbITi HandleMouse:

class Button : public Widget {
public:
Button(DialogDirector*);

virtual void SetText (const char* text);
virtual void HandleMouse (MouseEvent& event);
//

}i

void Button::HandleMouse (MouseEvent& event) {
//
Changed () ;
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Kiacc FontDialogDirector sBISETCS TIOCPEAHUKOM MEXKIY BCEMU BUJIKETAMU
B JIMAJIOTOBOM OKHe. FontDialogDirector — 3To NojAKIace Kiacca 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;
bi

FontDialogDirector OTCIEKUBAET BCE BU/KETHI, KOTOPbIE paHee TOMECTHI B /IU-
asoroBoe okHo. Ilepeonpenenennas B HeM ornepaiius CreateWidgets coslaer BUj-
JKEThI M MHUIMAJIM3UPYET CChLIIKU Ha HUX:

void FontDialogDirector::CreateWidgets () {
_ok = new Button(this);
_cancel = new Button (this);
_fontList = new ListBox(this);
_fontName = new EntryField(this);

// ToMecTuTb B CHMCOK HaszBaHug WpudTOB

// pasMecTuTb BCE BUIXETH B OMAJOTOBOM OKHE

}

Onepanyst WidgetChanged obecreynBaeT MPaBUIBHYIO COBMECTHYIO paboTy
BU/I’KCTOB!

void FontDialogDirector::WidgetChanged (
Widget* theChangedWidget

if (theChangedWidget == fontList) {
_fontName->SetText ( fontList->GetSelection());

} else if (theChangedWidget == ok) {
// “BMEHUTbL WPUOT ¥ YHUUTOXKUTHL IOMAJIOTOBOE OKHO
//

} else if (theChangedWidget == cancel) {

// YHUUTOXMUTH OUAJIOTOBOE OKHO
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CutoskHOCTB oniepalii WidgetChanged Bo3pacTaeT MPOMOPIMOHATIBHO CJI0KHOC-
i okHa auasiora. Cosmanue odeHb OOJIBIINX AUAJIOTOBBIX OKOH HEXKeIaTeIbHO U 110
JIPYTUM TIPUYUHAM, HO B IIPYTUX TPUJIOKEHUSX CIOKHOCTD MTOCPEHINKA MOYKET CBECTH
Ha HET €TO MPENMYIIECTBaA.

U3BecTHble npuMeHeHUs

U B ET++ [WGMS88], u B 6ubiuoreke kinaccos THINK C [Sym93b] npumensiorcs
TOXOKIE Ha HAIIETO PACTIOPSIUTENST OOBEKTHI TSI OCYIIECTBIEHUS MOCPETHUIECTBA
MESK/Ly BUKETAMU B JINATIOTOBBIX OKHAX.

Apxurektypa npunoxkenns B Smalltalk/V ans Windows ocHoBaHa Ha CTpyKType
nocpenauka [Lall94]. B aToii cpene nmpuioskenne cOCTOUT U3 OKHA Window, KOTOpoe
conepxkut Habop manesneil. B 6ubimoreke ecTh HECKOJIBKO MPEOTPEAETCHHBIX 00bEeK-
TOB-TIaHesell Pane, HanmpuMep: TextPane, ListBox, Button n T.1. VIX MOXHO HC-
MOJIb30BATh €3 TOIKIACCOB. Pa3paboTynk TPUIOKEHUS TTIOPOKIAET MOAKIACCH TOTBKO
OT KJacca ViewManager (aucrerdep BUIOB), OTBEYAOIIEro 3a 0OMeH nHbopMaimeii
MesK/ly HaHeIIMH. ViewManager — 3TO NOCPEAHUK, KasKAasl TaHeIb «3HaeT» CBOETO
JIVICTIETYePa, KOTOPBIN CUMTAETCS «BJajlesblieMy nanenu. [lanenn He ccplmaoTes apyr
Ha JIpyra HampsIMyTo.

Ha uso6pasxkennoii quarpamMme 0ObEKTOB IMOKa3aH MIHOBEHHBIH CHIMOK paboTaio-
IIETO TTPHUJIOKEHUSI.

aTextPane

Bnapeneu

—

aViewManager

aListBox t_extPane
listBox
Bnapeneu, @ @ button

A

aButton

Bnaneney,

B Smalltalk /V nist o6meHa nHdopmarneii Mmesky oObekTamM Pane 1 ViewManager
UCITIOJIb3YETCST MeXaHu3M coObITuil. [Tanenb TeHepupyeT COOBITHE VIS TIOJIYIEHUsI TaH-
HBIX OT CBOETO TIOCPEHUKA UJIH [T WHPOPMHUPOBAHUS €T0 0 4eM-TO BaxkHOM. C Kaxk-
JBbIM COOBITUEM CBSI3aH CUMBOJI (Hanpumep, #select), KOTOPbIA OAHO3HAYHO €ro
upenTnduimpyet. Jlucrerdep BUIOB PETUCTPUPYET BMECTE C MAHEBIO CEJIEKTOP METO/IA,
KOTOPBbIi siBJIsieTcst 00paboTunkoM cobbIThs. V13 ciieyroriero hparMeHTa Koja BUHO, Kak
00beKT ListPane co3Maercst BHYTPH TOJIKJIacca ViewManager U Kak ViewManager
perucrpupyer 06paboTuuK coObITHsS #select:

self addSubpane: (ListPane new
paneName: 'myListPane';
owner: self;
when: #select perform: #listSelect:).
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[Ipr KOOPAMHAIINH CIIOKHBIX OOHOBJICHUT Takske TpeOyeTcst maTTepH NOCPELHUK.
[TpumepoM MOJKeT CIIy’KUTh Kjacc ChangeManager, YIOMSIHYTBIN B ONIMCAHUK TIaT-
TepHa HABNOAATENb. ITOT KJIACC OCYIIECTBISIET TOCPEAHTIECTBO MEKY CyOhEKTaMI
u HabJolaTesIIMu, 4ToObl He JIeJIaTh JTUITHUX 00HOBIeHui. Korma o6beKT n3aMeHsieT-
cs1, OH u3Bemaer ChangeManager, KOTOPbIil KOOPAUHUPYET 0OHOBIEHUE 1 MH(MOPMU-
pyer Bce HeOOXOAMMBbIE OOBEKTHI.

AHasmorndHeiM 06pa3oM MOCPEAHMK TIPUMEHSIETCS B TPaUUECKUX PelaKTOpax
Unidraw [VL90], rae ucrionbsyercs knace CSolver, Caesiuii 3a cOO/I0IEHIEM Orpa-
HUYCHUN CBA3AHHOCTH MEKAY KoHHeKTOpaMu. OOBEKTH B TPAhUUECKUX PEAAKTOPAX
MOTYT GBITh BU3YATBLHO COCIMHEHBI MEKLY cOO0N pasnmuuubiMu criocobamu. KoHHekTo-
PBI [TOJIE3HBI B IIPUJIOKEHUSX, KOTOPbIe aBTOMATHYECKU TIO/IEPKUBAIOT CBSI3aHHOCTD,
HAIPUMEp B PEIAKTOPaxX [UArpaMM U B CUCTEMAX MTPOEKTUPOBAHUS dJIEKTPOHHBIX CXEM.
Knacc CSolver gBisgercst MOCPEAHUKOM MeXIy KoHHeKTopamu. OH paspelraeT orpa-
HUYEHUST CBA3AHHOCTH ¥ OOHOBJISIET MO3UIIUI KOHHEKTOPOB TaK, YTOOBI OTPA3UTh M3Me-
HEeHMUS.

PopcreeHHble naTtTepHbl

dacag ornyaercst or NIOCPEAHNKA TeM, 4TO abCTparkupyer HEKOTOPYIO IOACUCTE-
My 00BEKTOB JIJIsT IpeJjocTaBieHnst Oosee yaobHoro wHTepdeiica. Ero nporokosr oHo-
HaIpaBJIeHHbII, TO ecTh 00BEKThl HACaAA HAMPABJIAIOT 3AIPOCHI KJaccaM IOJACUCTe-
MbI, HO He Hao6opoT. MocpeaHuK ke obecriedrBaeT COBMECTHOE MTOBEIEHNE, KOTOPOE
0OBEKTHI-KOJIJIETH HE MOTYT WJIM HE «XOTSIT» PEajIM30BbIBATh, M €r0 TPOTOKOJI JABYHa-
MTPaBJIECHHBIN.

KoJsutern moryT o6MeHuBaThest HHMGOpPMaIeil ¢ OCPEAHUKOM HOCPEACTBOM T1aT-

TepHa Habnwgarens.

MatTepH Memento

Ha3BaHune n KﬂaCCM(pMKaLlMﬂ natrepHa

XpaHVITeﬂb — IMaTTEpH TMOBE/ICHUS 00BEKTOB.

Ha3Ha4yeHue

He Hapylas nHKallCyJIAInI, (bI/IKCI/IpyeT 1 BBIHOCHUT 3a IIpe/ieJibl 00BbEKTa ero BHYT-
PpEHHEee COCTOAHUE TaK, 4TOOBI 1103 1HEE MOKHO OBLIIO BOCCTAHOBUTD B HEM O0OBEKT.

U3BecTeH Tak)xe nog UMeHeMm
Token (1excema).

MortuBauuns

VHoraa HeoOGXOAMMO TeM UJTH UHBIM CIIOCOO0M 3ahUKCHPOBATh BHYTPEHHEE COCTOS-
Hue o0bekra. Takast moTpeOHOCTh BOSHUKAET, HATIPUMED, TIPU PEATU3AIIMN KOHTPOIbHBIX
TOYEK U MEXAaHM3MOB OTKATA, TIO3BOJLTIONTHIX MOJB30BATENI0 OTMEHUTD TPOOHYIO OTepa-
MO WJIK BOCCTAHOBUTD COCTOSTHUE TT0cJie OMmUOKN. ETo HEOOXOAUMO TIIe-TO COXPAHUTH,
4TOOBI MO3/[HEE BOCCTAHOBUTH B HeM 00beKT. Ho 06BIUHO 0GBEKThI MHKATICYIMPYIOT BCe
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CBOE COCTOSTHUE WJIH XOTsT OBI €0 YacTh, JIeJIast €ro HeOCTYITHBIM JIJIS IPYTUX OObEKTOB,
TaK 4YTO COXPAHUTH COCTOSTHUE U3BHE HEBO3MOKHO. PacKpbITHE JKe COCTOSHUS SIBUTIOChH
Obl HApyILIEHHEM TPUHIIUIIA UHKATICYIAMA U TOCTABUIIO Obl MO YIPO3Y HAJEsKHOCTh
U PACIIUPSIEMOCTD TTPUJIOKEHUS.

Paccmorpum, Hanpumep, rpacduuecknii peakTop,
KOTOPBIN MOZIEPKUBAET CBSI3aHHOCTH 00beKTOB. [Toib-
30BaTejb MOKET COEJIMHUTD JIBA TIPSIMOYTOJILHUKA JIU- *

HUEH, 1 OHU OCTAHYTCS B TAaKOM TMOJIOKEHUU TIPH JITO-
ObIX IepeMelleHnsX. Pefaktop caM 11epeprucoBbIBaeT
JIMHUIO, COXPaHssl CBI3aHHOCTh KOH(MDUTYpAITUH.

Cucrema paspelneHus OrpaHUYeHii — XOPOIIO U3BECTHBIN CI10c0o0 MojepKaHns
CBSIBAHHOCTH MeKAy o0bekTaMi. Ee (hyHKIIMKM MOTYT BBIIOJIHATHCS 00BEKTOM Kjacca
ConstraintSolver, KOTOPBI PErUCTPUPYET BHOBH CO3/1aBaeMble COEJIMHEHMST 1 Te-
HEPUPYET OMMCHIBAIONINE UX MaTeMaTHUUECKUEe YPaBHEHUSA. A KOT/a M0JIb30BaTe/b Ka-
KHUM-TO 06pasoM MOAU(ULIUPYET JruarpaMMy, OObeKT pellaeT 5TU ypaBHeHus. Pesyibra-
Tbl BBIYKCIIEHUN 00beKT ConstraintSolver WCTIOB3YET ISl TIEPEPUCOBKY TpauKu
TaK, 4TOObI OBLIM COXPAHEHbI BCE COCMHEHUSI.

[Tognep:xka oTkaTa orepaluii B IpUIOKEHUSAX HE

TaK TPOCTa, KaK MOYKeT ITOKA3aThCsT HA TTEPBbIH B3TJISI. I:
OueBuIHbIA C110CO0 OTKATUTH ONEPALMIO TIepeMelle-

HUS — ATO COXPAHUTH PACCTOSTHUE MEXKY CTapbiM *

U HOBBIM IIOJIOKEHHEM, a 3aT€M II€PEMECTUTD OOBEKT

Ha Takoe ke pacctogHue Ha3az. OIHAKO MPU ATOM He -

rapaHTHPYETCs, YTO BCe OOBEKTHI OKaKyTCsT TaM JKe,

rjie HaXOAUINCh. [TPEAONIOKIM, 4TO B COCOOE PACIIONIOKEHUST COCIUHUTETHLHOIM JIH-
HUM €CTh HEKOTOpasi cBoboza. Tora, epeMecTuB IMPsIMOYTOJbHUK HA ITPEKHEE MECTO,
MBI MOJKEM He TOOUTHCS KesaeMoro addekra.

OtkpoitToro unrepdeiica ConstraintSolver UHOT/A He XBATAET /71 TOYHOTO OT-
KaTa BCeX U3MEHEHUN CMEKHBIX 00beKTOB. MexaHu3M OTKarta J0JLKeH paboTaTh B Tec-
HOM B3anMOJIeHcTBUU ¢ ConstraintSolver JJIsi BOCCTAHOBJIEHUS TPE/BILYTIETO
COCTOSIHUSI, HO HEOOXOIMMO TaKsKe M03a00TUTHCS O TOM, YTOOBI BHYTPEHHUE JIETaJIH
ConstraintSolver He GBIV JOCTYTHBI 9TOMY MEXaHU3MY.

[TaTTepH XpaHUTENb MOMOKET PEIIUTD TaHHYI0 TIPodJIeMy. XPaHUTENb — 9T0 00BEKT,
B KOTOPOM COXPAHSIETCST BHYTPEHHEE COCTOSIHUSI JIPYTOro 00beKTa — XO3NMHA XpaHuTe-
gist. Jloist paboThl MEXaHU3Ma OTKATa HY’KHO, YTOOBI XO35IUH MIPEIO0CTABUJ XPAHUTEID,
KOT/[a BOSHUKHET HEOOXOMMOCTbD 3aITUCaTh KOHTPOJIBHYIO TOUKY COCTOSTHUST XO3sIMHA.
TosbKO X035TMHY pa3pelieHo MOMeNaTh B XpaHuTe b MHOOPMAIUIO 1 U3BJIEKATh ee OT-
Ty/a, 1751 APYTUX 0OBEKTOB XPAHUTETh HEITPO3PAYEH.

B mpumepe rpadudeckoro peaktopa, KOTOPbIA 06CYKAAICS BBIIIE, B POJU XO35U-
Ha MOJKET BbICTyIaTh 00beKT ConstraintSolver. IIpomecc oTkaTa Xapakrepusyer-
€4 TaKOH 10CJIeJ0BATEIbHOCTHIO COOBITHUI:

1. PemaxTop 3ampaimBaer XpaHUTeb y o0bekTa ConstraintSolver B mpolecce
BBIIIOJIHEHUS Ollepalii IepeMeleHus.

2. ConstraintSolver co3maer u BO3BpalllaeT XpaHUTENb, B JaHHOM CJIydae 9K-
3eMILIIP Kilacca SolverState. Xpanutenb SolverState COAEPKUT CTPYKTYPbI
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JTAHHBIX, OTTMCBIBAIOIIME TeKYIIlee COCTOSTHIE BHYTPEHHUX YPaBHEHUH U repeMeH-
HbIX ConstraintSolver.

3. [To3:ke, KOT/Ia TTOJIB30BATEb OTMEHSIET OTEPAIUIO TIepEMEIIeHNs, PEIaKTOP BO3-
Bpaiaer SolverState 00bekTy ConstraintSolver.

4. OcHoBbIBasiCh Ha WHMOPMAIIK, KOTopast XpaHuTcsl B 06bekTe SolverState,
ConstraintSolver u3MeHsET CBOU BHYTPEHHUE CTPYKTYPBI, BO3Bpallias ypas-
HEeHUs U IlepeMeHHbIe B IePBOHAYAIbHOE COCTOSHUE.

Taxkast opranusaIysi Mo3BoJisieT 00beKTy ConstraintSolver «3HAKOMUTB» JIPY-

rue 00beKTHI ¢ MH(DOPMAIHEl, KOTopast eMy HeOOXO0AUMa JIJIst BO3BPATA B IIPEJIbIYIIEE
COCTOsIHME, HE PACKPBIBAs B TO Ke BPEMs CBOIO CTPYKTYPY U IIpe/icTaBJIeHue.

lNpumeHnmocTb

Wcnoap3yiiTe naTTepH XpaHUTENb, Korja:

0 HeoOXOAMMO COXPAHUTh MTHOBEHHBIN CHIMOK COCTOSHMSI 00BbEKTa (MJIM EI0 4acTh),
4yTOOBI BIIOCJICACTBUU OOBEKT MOYKHO OBbLIO BOCCTAHOBUTD B TOM K€ COCTOSIHUY,

0 IpsAMOE MOJIyYeHHEe STOI0 COCTOAHUS PACKPbIBAET A€Tall Pealu3alui 1 Hapy-
IaeT MHKAICYJISINIO 00beKTa.

CTpykTypa
XpaHutenb
Originator - - — = Memento 0

)
CreateMemento() ¢ SetState()
[

state state

SetMemento(Memento m) @ GetState(
1
) 1
| T
) 1
1

| return new Memento(state)gl | state=m > GetState()El

YyactHukn

0 Memento (SolverState) — XpaHUTENb:

— COXpaHsieT BHYTPEHHEe COCTostHIE 00bekTa Originator. OObeM coxpatsie-
MOii HHMOPMATIUU MOXKET OBITH PA3JUYHBIM U OMPEIETSIETCA TOTPEGHOCTIMU
XO35IMHa;

— 3amperaer JOCTYN BCeM JAPYTUM oObeKTaM, KpoMe Xo3suHa. [1o cytiecTsy,
y XpaHuresieir ectb aBa uHTepdeiica. «[locvipablii> Caretaker «BUANT»
JIUTIb «Y3Kuti> nHTepdEic XpaHUTEIS — OH MOYKET TOJILKO TIepe/laBaTh XPaHH-
Tesist ipyruM oObekTaM. HarpoTus, X03siMHY JIOCTYIIEH <IMUPOKUil> MHTEP-
(eiic, KoTOpBIil 0becrednBaeT JOCTYI KO BCEM JaHHBIM, HEOOXOMMBIM JIJIs
BOCCTAHOBJICHUS B IIPEKHEM COCTOIHUU. MieanbHblil BAPMAHT — KOTJIA TOJIb-
KO XO35IMHY, CO3/IaBIIeMy XPAaHUTEJb, OTKPBIT JIOCTYT K BHYyTPEHHEMY COCTOSI-
HUIO I10CJIe/IHETO;

0 Originator (ConstraintSolver) — XO3AUH:
— CO37aeT XpaHUTeJlb, COAEPKAIIEro CHUMOK TeKyIIero BHYTPEHHero COCTOSHN;
— HCIOJIb3YeT XPaHUTEJIb JIJIs1 BOCCTAHOBJICHUSI BHYTPEHHErO COCTOSIHUS,;
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0 Caretaker (MexaHI3M OTKata) — MNOCBUIbHBINA:
— OTBeyaeT 3a COXpaHeHUe XPaHUTeJLs;
— He TIPOU3BOJUT HUKAKWX OTlepalivii Ha/l XpaHUTeJIeM U He UCCIIeyeT ero BHYT-
peHHee colep:KUMoe.

OTHoOLWeHus

Q TIOCHIIBHBIN 3aTpaIlBaeT XPAaHUTENb Y XO3sMHA, HEKOTOPOE BPEMST IEPKUT €T0
y cebs, a 3aTeM BO3BPALIAeT X03MHY, KaK BUAHO Ha IPEJCTAaBICHHON 1arpaMMe
B3aMO/ICHICTBUII.

aCaretaker anOriginator aMemento

CreateMemento() o new Memento .

SetState()

SetMemento(aMemento)

\

GetState()

T

Wuorma atoro He TIPOUCXOJUT, TaK KaK MOCJE/ITHEMY HE HYKHO BOCCTaHABJ/INBATD
IIpesKHee COCTOAHUE,

0 XpaHUTeJIU ITaCCUBHBDIL. Tonbko XO0341H, CO3/1aBIINI XpaHUTEJIb, UMEET JOCTYIL
K I/IH(bOpMaL[I/II/I O COCTOAHHNU.

Pe3ynbratsl
XapakrepHble 0COOEHHOCTU MATTEPHA XPAHUTESb:

Q coxpanenue spanuy, UHKancyisauuy. XpaHuTesb TTO3BOJAET U30ekKaTh PACKPHITHS
nHdopMalnu, KOTOPOi 0JIKEH PpacIoPKaThCS TOIBKO X03541H, HO KOTOPYIO TeM
He MeHee HeoOXOIMMO XPaHUTh BHE MOCJEAHETO. ITOT MATTEPH SKPAHUPYET
06BEKTHI OT MOTEHIUAIBHO CJIOKHOTO BHYTPEHHETO YCTPOICTBA XO35MHA, HE 13-
MeHs4 TPAHUIIbl UHKAIICYJISAIUY;

Q ynpowenue cmpyxmypol xo3suna. IIpu aipyrux BapuanTax ausaiiHa, HapaBJieH-
HOTO Ha COXpPaHEHWE TPAHUI] MHKATICYJISIINN, XO39MH XPaHUT BHYTpH cebst Bep-
CHU BHYTPEHHETO COCTOSTHUS, KOTOPOE 3AIPANTHBAIN KIUEHTHI. Takum o6pasom,
BCA OTBETCTBEHHOCTH 3a yIPaBJeHUe MaMSATBIO JIEXKUT Ha X03aunHe. 1Ipu nepe-
KJI/[BIBAHUH 3200THI O 3aTIPOIIIEHHOM COCTOSTHUH Ha KJIMEHTOB YITPOIIAETCsT CTPYK-
Typa XO38MHa, a KJIUeHTaM JaeTcsl BO3MOKHOCTD He MH(OPMUPOBATh X035IMHA
0 TOM, YTO OHU 3aKOHYMIIN PaboTYy;

Q 3HauUMeNbHble US0EPHCKU NPU UCNOTb308aHUU Xparumeneti. C XPAHUTETSIMU MOTYT
GBITH CBSI3AHBI 3AMETHBIE U3JIEPIKKH, €CIIU XO3AMH OJLKEH KOMMPOBATH GOJIBIION
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06beM MH(MOPMATIH JIJIS 3aHECEHUS B TAMSTh XPAHUTEJIST WU €A KIUEHTBI CO-
3/1a10T ¥ BO3BPALIAIOT XpaHUTeJIel 10cTaToyHo YyacTo. Ecim 1uiata 3a mHKancyJis-
IIUIO M BOCCTAHOBJIEHUE COCTOSIHNA XO3AMHA BEJIMKA, TO ATOT HATTEPH He Bceraa
MOAXOAUT (CM. TaKKe 0OCYKICHIEe MHKPEMEHTHOCTH B pasziesie «Peanmsanus»);
Q onpedenenie <y3Kozo» U <WUPOKO20> unmep@eticos. B HEKOTOPBIX SI3BIKAX CJIOK-
HO TapaHTHUPOBATh, YTO TOJBKO XO35IUH UMeEET JIOCTYIT K COCTOSTHUIO XPaHUTEJIS;
Q ckpbimas naama 3a codepacanue xpanumens. [IoCbITBHBII OTBEYACT 32 yIAJICHIE
XPaHUTEJIs, OTHAKO He pacrosaraet nahopMaruein o Tom, Kakoii o6beM uHbop-
MaIi1 O COCTOSTHUM CKPBIT B HeM. [ToaTomy HeTpeboBaTeIbHBII K pecypcaM Tio-
CBUIBHBIN MOJKET PACX00BaTh OYEHh MHOTO MAMATH MPHU PaboTe ¢ XPAHUTEIIEM.

Peanusauus

[Tpu peanuszanuu naTrepHa XPaHUTESb cJie/lyeT UMETb B BUILY:

Q A3bK0BYH N00depcKy. Y XpaHUTeneln ectb aBa nHTepdenca: «ImMpoOKuiiy st
XO0351€B U «Y3KUI» JIJIsT BCEX OCTATBHBIX 0OBEKTOB. B mease sI3biK peajnsarun
JIOJIKEH TTO/JIEPsKIBATD /[BA YPOBHS CTATUYECKOTO KOHTPOJIs focTyna. B C++ ato
BO3MOJKHO, €CJii OOBSIBUTD XO35IMHA PYTOM XPAHUTENS 1 ClIeJaTh 3aKPITHIM
<IMUPOKUTIT» WHTEPdeElic TocaeaHero (¢ TOMOIIBIO KII0YEBOTO CJIoBa private).
OTkpbIThIM (public) ocTaercs TOJNBKO «y3Kuit» uHTepdeiic. Harpumep:

class State;

class Originator {
public:
Memento* CreateMemento () ;
void SetMemento (const Memento*);
//
private:
State* state; // BHyTpeHHME CTPYKTYPH IaHHEX
//
i

class Memento {
public:
// Y3KWM OTKPBITHIA MHTEepberc
virtual ~Memento();
private:
// BakKpeITEIE UYJIEHE LOCTYIHHE TOJEKO x03sauHy Originator
friend class Originator;
Memento () ;

void SetState (State*);
State* GetState();
//
private:
State* state;
//
br
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Q coxpanenue uHKpemeHmolx usmenenui. Ecim XpaHuTesn co3/laioTcs 1 Bo3Bpalia-
IOTCSI CBOEMY XO3SIMHY B IIPEICKA3yeMOl 10CAe/I0BaTeIbHOCTH, TO XPaHUTEb
MOJKET COXPAHUTD JINIIb USMEHEeHUs BO BHYTPEHHEM COCTOSTHUM XO3SMHA.
H.Ell'IpI/IMep7 JOITyCKaloIre OTMEHY KOMaH/bl B CITMCKE MCTOPUU MOTYT I10JIb30-
BaTbCA XPaHUTEIAMU [JId BOCCTAHOBJIEHUA ITEPBOHAYAJIBHOTO COCTOSAHUA (CM.
olycanue rnarrepHa kKomaHga). Crmcok nCTopun MpefHasHayet TOJIbKO [T OT-
MEHBI ¥ TIOBTOPA KOMAH/. JTO O3HAYAET, YTO XPAHUTETH MOTYT PaboTaTh JIHIIh
C M3MEHEHUSIMHU, CIIeJTAHHBIMA KOMaH/IOM, a He ¢ MOJHBIM COCTOSTHHEM 00beKTa.
B npumepe u3 pasznena «Motusaius» 00bEKT, OTMEHATIONINI OrPaHUYEHHs, MO-
JKET CO/lepsKaTh TOJbKO TaKue BHYTPEHHUE CTPYKTYPbI, KOTOPble U3MEHAIOTCA
C TEJTBI0 COXPAHUTH JIMHUIO, COSAUHSIIONIYIO TTPSIMOYTOJIBHUKH, a He aGCOMOTHbIE
MO3UIH BCEX 0OBEKTOB.

lMpumep kopa

[TpuBesnennbiii ipuMep Koza Ha sA3bike C++ MILTIOCTPUPYET PACCMOTPEHHBIN BbIIIe
npuMep kjacca ConstraintSolver s paspelieHns orpaHuueHuil. Mbl ucrosb3yem
06bekThl MoveCommand (CM. maTTepH KOMaHAA) /ISt BHITIOTHEHUST ¥ OTMEHBI TTEPEHO-
ca rpauaeckoro 0OGbeKTa U3 OHOTO MeCTa B Apyroe. I'padirdeckunii peakTop BHI3bIBA-
er orepanuio Execute 06bEKTa-KOMaH/IbI, YTOOBI TIEPEMECTUTH OOBEKT, U KOMAH/LY
Unexecute, 4To6bl OTMEHUTD TiepeMeltieHne. B KoMaHjie XpaHsaTest KOOPAMHATBI MeCTa Ha-
3HAYEHM, BeJIMYMHA [TepeMelleHnsT U 9K3eMIUEIp kiacca ConstraintSolverMemento —
XPaHUTEJIST, COIEPIKAIIETO COCTOsTHIE 00beKTa ConstraintSolver:

class Graphic;
// ©aszoBEI KJlACC Tpadmueckrx OOBEKTOB

class MoveCommand {
public:
MoveCommand (Graphic* target, const Pointé& delta);
void Execute();
void Unexecute () ;
private:
ConstraintSolverMemento* state;
Point delta; -
Graphig* _target;
}i
OrpaHnueHNs CBSI3aHHOCTH YCTaHABIMBAIOTCS KIaccoM ConstraintSolver.
Ero ocHoBnas (byHKHI/IH-‘-I]IeH, Ha3bIBaeMasd Solve, OTMEHIEeT OrpaHHUY€HUsA, perum-
ctpupyembie oneparueii AddConstraint. J[asg moamep: KK OTMeHBI JeHCTBUH CO-
crosare obbekTa ConstraintSolver MOKHO PasMeCTUTh B 9K3eMILIAPE Kjacca
ConstraintSolverMemento ¢ nomolupio onepanun CreateMemento. B npenbl-
Zylee cocToanmne 06beKT ConstraintSolver BO3BpaIlaeTCA MOCPEACTBOM OIeparin
SetMemento. ConstraintSolver gBigercd IIPUMEPOM IlaTTepHa OAMHOYKA:

class ConstraintSolver {
public:
static ConstraintSolver* Instance();

void Solve();
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void AddConstraint (

Graphic* startConnection, Graphic* endConnection
)i
void RemoveConstraint (

Graphic* startConnection, Graphic* endConnection
)i

ConstraintSolverMemento* CreateMemento () ;
void SetMemento (ConstraintSolverMemento*) ;
private:

// HEeTPMBMAJIbBHOE COCTOAHME M Oollepaluun
// OJ1A [NOOOEPXKM CEMaHTUKM CBA3AHHOCTU

}i

class ConstraintSolverMemento {
public:

virtual ~ConstraintSolverMemento () ;
private:

friend class ConstraintSolver;

ConstraintSolverMemento () ;

// 3akpeHTOe cocTosHue Solver

}i

CiaKHMHIHﬂEp®eﬁamulMLIMomeMIXﬂﬂﬂmmaﬂ)@yHKHHHJUEHbIExecute
1 Unexecute B Kiacce MoveCommand cJeLyiomumM oOpa3oM:
void MoveCommand::Execute () {

ConstraintSolver* solver = ConstraintSolver::Instance();
_state = solver->CreateMemento(); // co3maHue XpaHUTEJS
_target->Move (_delta);

solver->Solve () ;

void MoveCommand: :Unexecute () {

ConstraintSolver* solver = ConstraintSolver::Instance();
_target->Move (- delta);

solver->SetMemento (_state); // BOCCTaHOBJEHME COCTOAHMA XO3AMHA
solver->Solve () ;

}

Execute 3ampalnmBaer XpaHuresb ConstraintSolverMemento nepes HayaloM
mepemenenus rpadudeckoro o6bekTa. Unexecute BO3BpAIaeT OObEKT Ha MPEKHee

MECTO, BOCCTAHABJIMBAET COCTOAHNE Solver 1 06pamaeTCH K mocJjeHeMy C 1eJIbio OT-
MEHUTDb OTrpaHUY€HUA.

U3BecTHbIE NpUMeHeHus
[Ipenpinymnuit mpuMep OCHOBAH Ha MOJIEPKKe CBA3aHHOCTH B Kapkace Unidraw
¢ momoIibio kiacca CSolver [VLIO0].

B kosneximax gspika Dylan [App92] aisa urepauuu npeaycMorper unrepdeiic,
HATIOMUHAIOMINH MaTTepH XPaHUTENb. g 9TUX KOJUIEKIII CYIIeCTBYeT MOHITHE
COCTOSTHUST 00HEKTA, KOTOPOE SIBJISIETCST XPAHUTEIIEM, TTPECTABIISIIONINM COCTOSTHITE
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uTepanum. Hpe[[CTaBJIeHI/Ie TEKYIIEro COCTOAHUA Ka?KZ[OfI KOJIJICKIITN MOJYKET 6bITb JI10-
OBIM, HO OHO ITOJTHOCTBIO CKPBITO OT KJIMEHTOB. Pelienne, ncmoab3yeMoe B I3bIKe Dylan,
MO>KHO Hanucatb Ha C++ cJeyronmm 06pa30M:
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 Itemé&);
void Remove (const Itemé&);
//
}i
Onepanusg CreateInitialState Bo3BpamaeT MHUIUAIU3UPOBAHHBIA OOBEKT
IterationState audg komanekmn. Oneparyst Next MepexofnT K CeAyIonemMy 00BeK-
Ty B IOPS/IKE UTEPAIUN, 110 CYTH JIeJIa, OHA YBEJTNUYNBaAET Ha €IMHUILY MH/IEKC UTeparum.
Orepartst IsDone BO3BpaIlaeT true, ecji B Pe3yJibTare BhIOJIHeHNs Next Mbl OKa3a-
JIUCH 32 TIOCJIETHUM 2JileMeHTOM KoJiekiuu. Oneparust CurrentItem pa3bIMEHOBbIBA-
eT 00BEKT COCTOSHMS ¥ BO3BPAIIAET TOT JIEMEHT KOJIJIEKIIMU, Ha KOTOPBIA OH CChLIAET-
cd. Copy BO3BpallaeT KOIHNIO JAaHHOTO 0OBEKTA COCTOSHIA. DTO UMEET CMBICJI, KOT1a
HEOOXOAMMO OCTaBUTD 3aK/IJKy B HEKOTOPOM MECTe, IIPOIIEHHOM BO BpeMsl UTepaliuu.
Ecim ectb knace ITtemType, TO 000HTH KOJIEKIIUIO, COCTABJIEHHYIO U3 €r0 d9K3eMII-
JISIPOB, MOKHO Tak:!
class ItemType {
public:
void Process();
//
}i

Collection<ItemType*> aCollection;
IterationState* state;

state = aCollection.CreateInitialState();

while (!aCollection.IsDone (state)) {
aCollection.CurrentItem(state)->Process();
aCollection.Next (state);

}

delete state;

! OrMerum, 4TO B HaleM npuMepe 00BEKT COCTOSTHUS yAAISETCS 0 3aBepiieHnn utepaiuu. Ho omeparop
delete He OyneT BbI3BaH, eciii ProcessItem BO3OYAUT UCKIIOUEHHE, TI0ITOMY B IIAMSITU OCTAETCS MY-
cop. 1o npobdisiema B si3bike C++, HO He B Dylan, rie ectb c6opink Mmycopa. Petterne nmpobemst o6eyska-
ercst Ha cTp. 258.
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Y unrepdeiica urepaiiny, OCHOBAHHOTO Ha IaTTEPHE XPAHUTESb, €CTb /1Ba IIPEUMY -
HiecTBa:

O ¢ OJHO KOJUIEKITHEN MOKET OBITH CBSI3aHO HECKOJIBKO aKTUBHBIX COCTOSTHUN (TO
JKe camMoe BepHO U JIJIs TATTepHA UTEPaTop);

O He TpebyeTcss HapyIIaTh MHKAIICYJISIINIO KOJUIEKIIUH JIJIST TIO/IEPKKI UTEPAITHHL.
XpaHuTeb HHTEPIPETUPYETCS TOJTBKO CAMOU KOJUIEKITHEH, GOJIbIIIe HUKTO K HEMY
noctyna He uMmeeT. [Tpu aApyTux moaxoaax mpuxouTest HapyaTh MHKAIICYJISIINIO,
OOBSIBIISASI KJIACCHI UTEPATOPOB JAPY3bSIMU KJIACCOB KOJUIEKIIUE (CM. OTMCAHVE Tat-
TepHa UTepaTop). B ciaydae ¢ XpaHuTeseM CUTyalus MPOTUBOMOIOKHAS: KIACC
KoJutekinu Collection ABideTcsd JAPyrom Kiacca IteratorState.

B 6ubmnorexe QOCA g paspelieHns orpaHideHnii B XPaHUTENIX COLEePKUTCS
urdopmarms 06 nsmenerusix. KiameHT MOXKET HOJTydUTh XPAHUTENb, XapAKTEPH3YIO-
MU TeKylllee PellleHne CUCTeMbl OTPAaHUYeHUil. B XpaHuTese HAXOIATCS TOJBKO Te
HepeMeHHbIe OrpaHryeHuil, KOTOpbie ObLIN MPeoOPA30BAHbI CO BPEMEHU MOCIEHETO
pernenvist. O6GBIYHO TIPY KaXKIOM HOBOM PEIIECHUH U3MEHSIETCSI JIUTITh HeOOIBIIoe Mo/I-
MHOJKECTBO mepeMeHHbIX Solver. Ho atoro gocratouno, utobbl BepHYTh Solver
K [IPEebIAYIIEMY PEIIeHUIO; Uit OTKaTa K 6oJiee paHHUM PelieHusIM He0OX0AUMO UMETh
BCe TIPOMEXKYTOUHbIe XpaHuTesnu. [loaTomy 1epesaBaTh XpaHUTEH B TIPOU3BOJIBHOM TI0-
pszke Henb3st. QOCA ucrosib3yeT MeXaHu3M BeJIeHNs UCTOPUU [IJIsT BO3BPATa K TIPEK-
HUM DEIIEHUSIM.

PoacrBeHHble natrepHbl

KomaHpaa: KomaHabl moMenaoT HHGOPMAIIUIO O COCTOSTHUN, HEOOXOAUMYIO JIJIsI OT-
MEHBI BBITIOJIHEHHBIX JICHCTBUH, B XPaHUTENN.

NTepatop: XpaHUTENN MOKHO UCIIOIb30BaTh IS UTEPALUii, KaK ObLIO II0OKa3aHO
BBbIIIIE.

MatrepH Observer

Ha3BaHue n KﬂaCCMCPMKaLlMﬂ natrepHa

Hab6niopgatenb — narrepH noseeHust 0ObEKTOB.

Ha3Ha4yeHue

OnpeaenHeT 3aBUCHUMOCTD THIIA «OJNH KO MHOTUM» MEKIY 00BbEKTAMU TaKUM 00-
Pa3oM, 4TO IIPp1 USMEHEHHUHN COCTOAHMA O/THOTO 00beKTa BCe 3aBuUCANIMEe OT HErO OIToBe-
Iar0TCA 00 3TOM M aBTOMaTUYeCKH OOHOBJISAIOTCS.

U3BecteH TaKxxe noa nmeHem
Dependents (nogunHennbie), Publish-Subscribe (usparens-noanucunk).

Mortusauyus

B pesymbTare pazbuennst CHCTEMBI Ha MHOKECTBO COBMECTHO PAOOTAIONTAX KIACCOB
THOSIBIISIETCST HEOOXOAMMOCTD MOJIEPKUBATH COITIACOBAHHOE COCTOSTHIE B3ANMOCBSI3aHHBIX
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00bexToB. Ho He xorestoch Obl, YTOOBI 3a COIIACOBAHHOCTD HA0 ObLIO IIATUTD 5KECTKOMI
CBSI3AaHHOCTBIO KJIACCOB, TAK KaK 3TO B HEKOTOPOIA CTEIIEHN YMEHbIIAET BO3MOKHOCTH TI0-
BTOPHOTO MCTIOJIb30BAHHUSI.

Hanpumep, Bo MHOTEX 61OIHMOTEKAX /IS IIOCTPOEHMsI rpaduuecKux nHTepdeiicos
M0JIb30BATEJISI [TPE3EHTAIMOHHbIE aCIIeKThl MHTepdeiica OTAeNeHbl OT JaHHbIX ITPUJIO-
skenus [KP88, LVC89, P+88, WGMSS8]. C knaccamu, OMCHIBAIONTUME JJAHHBIE U WX
Hpe/CTaB/IeHIe, MOKHO paboTaTh aBTOHOMHO. DJIeKTPOHHAst Tab/IMia 1 AuarpaMma He
MUMEIOT UH(DOPMAITMH JPYT O IPYTE, TOITOMY BbI BIIPABE UCIIOJIB30BATH UX 110 OTAETHHOC-
. Ho 6edym onu cebs Tak, Kak OyATO «3HAIOT» APYT o apyre. Koraa noissosarens pa-
6oraer ¢ TabJuLell, Bce MBMEHEHUsT HeMeJIEHHO OTPAasKalOTC Ha Juarpamme, M Hao6o-
por.

HaGniopatenu
B8 window =———= |§|ﬂ] B8 yindow ———— Eﬂ] El window =——— EE”
Ta b c] .
[x] 60 | 30 | 10 |
2] 80 ] 10 | 10]
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Cyb6bekT

[Ipu TaKOM TIOBEJICHUH MOIPA3yMEBAETCST, YTO U HJIEKTPOHHAST TABJINIIA, U InarpaM-
Ma 3aBUCAT OT JIAHHBIX 0OBEKTA U TI0ITOMY JOJLKHBI YBEAOMISATHCS O JOOBIX M3MEHe-
HUSX B €r0 COCTOSAHMU. Y HeT HUKaKUX IPUYNH, OTPAHNYMBAIONUX KOJUYECTBO 3aBU-
CUMBIX 0OBEKTOB; /ISt PaBOTHI C OJIHUMHU U TEMU K€ JIAHHBIMKI MOKET CYIeCTBOBATH
Jo60e YNCIIO TTOJIh30BATEILCKUX HHTEP(ENHCOB.

[TatTepn HaGNOAATEND ONUCHIBAET, KAK YCTAHABIMBATD TaKue OTHOIIeHUs. Kirio-
YEBBIMU OOBEKTaMU B HEM SIBJISIIOTCSA CYOBEKT u Habnogjatenb. Y cybbexTa MOKeT
GBITH CKOJILKO YTOJIHO 3aBMCUMBIX OT Hero Habuonaresneii. Bee Habmofarenu yBeaom-
JSTI0TCST 00 M3MEHEHUSIX B cocTostHun cyObekTa. [Toyuns yBeomienne, HaOIo1aTeNb
onpammsaeT cyGbeKTa, YT06bl CHHXPOHU3UPOBATH C HUM CBOE COCTOSTHUE.

Taxoro posa B3anMoielicTBIe 4aCcTo Ha3bIBaeTCs OTHOIIIEHNEM U3faTeNb-noanmc-
umk. CyGbekT usaet wiv myGIuKyeT YBeIOMIEH!s U PACCHUIAET UX, JaKe He UMesT MH-
hopmanuu o Tom, Kakre 00bEKTHI ABJISIOTCS oAncyrkamu. Ha nosyyenne ysemgomiie-
HUH MOXKET TO/IICATHCSA HEOTPAHUYEHHOE KOJIMYECTBO HabIoaTemel.

lNpumeHUMOCTb
Ucnonnayiite mattepu Habnopgatens B CJEAYIONNX CUTYAIUAX:
U Korja y a6CTpaKLII/II/I €CTb /IBa aClEKTa, OJ/IMH N3 KOTOPBIX 3aBUCUT OT /IPYTrOTO.

HHKaﬂchIHHI/II/I 9TUX ACIIEKTOB B pa3HbIC O0OBEKTBI TI03BOJISAIOT U3MEHATH U 110~
BTOPHO HCITIOJIb30BaThb UX HE3aBUCHUMO;
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0 Koraa npu MoAuMUKALUY OJHOr0 00beKTa TpeOYeTCsl U3MEHUTD APYTUe U Bbl HE
3HaeTe, CKOJIbKO MMEHHO 0OBEKTOB HYKHO M3MEHUTD;

0 KOrJa oAuH OOBEKT AOJIKEH ONMOBENaTh APYTHUX, He JeIas TMPEANoT0oKeHnd 06
YBENOMIIIEMBIX 00beKTaX. JpyruMu CI0BaMM, BBl HE XOTUTE, YTOOBI OOBEKTHI
ObLIM TECHO CBA3AHBI MEKIY COOOIL.

CTpyKTypa
Subject observers :ol Observer
Attach(Observer) Update()
Detach(Observer) [ns BCex Habnoparenei o {
Notify() 0- - - == 4" 4 _sypdate()
}
ConcreteObserver
subject
ConcreteSubject [ U Update() O-=-==4=n
I
GetState() o - -+ - -l return subjectStategl observerState 1
SetState() :
subjectState observerState =
subject->GetState()
YyactHukn

0 Subject — cyOGbeKT:
— pacnosaraer nHdopMmanreil 0 cBoux HabaOAATeIIX. 32 CyOBEKTOM MOKET
«CJIeINTh» JTI000e YN0 HabIoaTese;
— IIPpeAoCTaBJIAECT HHTep(l)eI?IC JJIA IpUCOCAMHEHNA U OTJIeJICHU A Ha6]IIOlIaTeJIeI>i;
0 Observer — HabnoaaTesnb:
— ompezenser unrepdeiic 0GHOBIEHU 11 00BEKTOB, KOTOPbIE A0JKHBI ObITH
YBEAOMJIEHBI 06 N3MeHeHUnUn Cy6’beKTa;
0 ConcreteSubject — KOHKPETHbI CyGBEKT:
— COXpaHAET COCTOSAHUE, TIPEACTABJIAIONICE NHTEPEC /1JIsI KOHKPETHOTO H8.6JIIOI_[a-
Tenda ConcreteObserver;
— IIOCbLJIa€eT HHd)OpMaHHIO CBOUM Ha6JHOlIaTe]I§IM, KOT/la ITPONCXOJNT N3MEHCHUE;
0 ConcreteObserver — KOHKPETHbIM HabMoOATE b:
— XPaHUT CChLIKY Ha 00beKT Kjlacca ConcreteSubject;
— COXPaHsAET /ITaHHbIE, KOTOPbIC JIOJIZKHBI 6I)ITb COI'JIaCOBaHbI C ITaHHbIMU Cy6’beKTa;
— peanusyer uHTepdeiic 0OHOBJIEHNUS, OIIPeIEIEHHbII B Kilacce Observer, 4To-
6bI NoI/IEPIKMUBATDh COIJIaCOBAHHOCTD C Cy6'beKTOM.

OTHOLUEeHus1

0 06beKT ConcreteSubject yBegoMisieT CBOUX HabJogaresieii o Jo6oM usme-
HEeHUH, KOTOPOE MOTJIO ObI MPUBECTH K PACCOTTIACOBAHHOCTH COCTOSTHUIA HabJI0-
nareis U cyObeKTa;

0 IOocJIe TI0JMYYeHs OT KOHKPETHOro cyObeKTa yBegoMIeHns 06 u3MeHeHun 00b-
eKT ConcreteObserver MOMKET 3allPOCUTh Y CYOBEKTa AOIOJIHUTENbHYIO
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I/IH(I)OpMaLlI/IIO, KOTOPYIO MCIIOJIb3YET JIJIsd TOTO, 4yTOOBI OKa3aThCs B COCTOAHUH,
COrJlaCOBaHHOM C COCTOAHHEM cy61>eI<Ta.

Ha AarpaMme B33.I/IMOZIBI>'ICTBI/II'7I TTOKa3aHbl OTHOIICHUA MEK/TY Cy6’beKTOM " ABY-
MA Ha6]IIOI[aTeJIHMI/I.

aConcreteSubject aConcreteObserver anotherConcreteObserver
’L P SetState() 'L
Notify() ||
Update() M
- GetState()
Update() T ‘—
P GetState()
T

OtmeTnM, uto 06BEKT Observer, KOTOPBIH HHUIIMUPYET 3arpoc Ha U3MEHCHVE,
OTKJIAJILIBAET CBOE OOHOBJICHIIE JI0 MOJIyYeHUs YBeIoMIIeH st oT cyObekTa. Onepa-
st Not i £y He Beerzia Bbi3biBaeTcsi cyObekToM. Ee MOKeT BbI3BaTh 1 HabJIO[aTe b,
U nocTopoHHuii 06bekT. B pasnene «Peanusanusa» 06y KIal0TCsI 4acToO BCTpeya-
IOIIHeCs] BADUAHTHI.

Pe3ynbtartsl

[TaTrepn HabMoOATESb TTO3BOJSIET U3MEHSTh CyOBEKTBI 1 HAOMIOAATEIN HE3aBU-
cuMo apyT oT Apyra. CyOBbeKThI pa3pemaeTcs IIOBTOPHO UCIIOIb30BaTh 03 yIacTUsI Ha-
6monaTenel, 1 Hao60POT. ITO JaeT BO3MOKHOCTD 06ABIATL HOBBIX Habmogareneii 6e3
MozuduKanuy cyObeKTa Wi APYruX HabmogaTe e,

PaccMoTpuM HEKOTOPBIE JOCTOMHCTBA U HEJIOCTaTKU IIaTTepHa HabnoaaTesb:

Q abcmpaxmuas cessannocmv cydvexma u nadnooamens. CyobekT umeer uHPOP-

MAIIMIO JIUIIb O TOM, YTO Y HEro eCTh Psiji HabJrroaresrel, Kax /bl U3 KOTOPhIX
HOJUMHSIETCST TIPOCTOMY HHTepdeiicy abcTpakTHOTO Kiacca Observer. Cyob-
€KTYy HeM3BeCTHBI KOHKPETHbIE KJIacchl Habmonareneil. Takum o6pasoM, CBA3H
MeKy cyObekTaMu U HabIIoMaTe I IMU HOCAT abCTPAKTHBIN XapakTep 1 cBejle-
HBI K MUHUMYMY.
IMockosnbky CyObEKT 1 HABMIOOAATENb He SIBJSIOTCS TECHO CBSIBAHHBIMHU, TO OHU
MOTYT HaXOJWTBCS Ha Pa3HbIX YpOBHsX abctpakiunu cucteMbl. CyGbekT Gosee
HU3KOTO YPOBHSI MOKET YBEIOMJISITh HAOMIOaTe e, HAXOISIIXCST HA BEPXHIX
YPOBHSAX, He Hapylnasg uepapxun cucreMbl. Ecii 661 Cy6bekT u nabsonaresnb
npecTaBasan coOol efmHoe 1eJ10e, TO MoJydanIuics oobekT abo nepece-
KaJr ObI TPaHUIIbI YPOBHEN (Hapylast MPUHINI UX (hOpMUPOBaHU ), OO 10JI-
JKeH ObLI HAXOAUTHCSA HA KAKOM-TO OJHOM YPOBHE (KOMIPOMETUpys abCTpak-
A0 YPOBHS);
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Q 1000eparcKa WupoKosewamesvHolx Kommynuxayuil. B otamdne ot o6bIYHOTO 3a-
npoca JJIst YBEIOMIIEHUST, TIOCBIITAEMOTO CYOBEKTOM, He HYKHO 3a/[aBaTh OTpe/ie-
JIEHHOTO TToJTy4atesis. Y BeJIOMJIEHNE aBTOMATHYECKU TIOCTYTIAET BCEM TIO/ITHICAB-
muMcst Ha Hero obbektam. CyObekTy He HyskKHa WHGOPMAIHS O KOJMYECTBE
TakuxX 0OBEKTOB, OT HETO TPEOYETCsT BCETo JIUINb YBEIOMUTH CBOUX Habogare-
sieit. TToaTomMy MbI MOJKEM B J1I060€ BpeMst I0GABJIATh U YAAIATH HabIo[aTesei.
HabntopaTenb cam peraet, 06paboTaTh MOJTyYEHHOE YBEIOMIIEHNE VI UTHOPHU-
pOBaTh €ro;

Q neoscudanmvle 06nosaenus. IIockoIbKy HabIIoIaTen He pachogaraioT nHhopma-

IHeil ZIPYT O IPYTe, UM HEM3BECTHO U O TOM, BO 4TO OOXOIUTCS H3MEHEHHUE CyOheK-
Ta. BesaobujHast, Ha MepBblil B3TJIsI, OMepaIyst Hajl CyObEKTOM MOJKET BBI3BATh
HeJBIi psiji 06HOBIEHNH HaboiaTesiell U 3aBUCAIINX OT HUX 06bekToB. Bomee
TOTO, HEUETKO ONpE/IeJIEHHbIE NJIH TIJI0XO0 TOAEeP:KUBAeMble KPUTEPUH 3aBUCH-
MOCTH MOTYT CTaTh MPUYUHON HEMPEABUACHHBIX OGHOBJIECHUIA, OTCJIEUTD KOTO-
pBIe OUEHb CIIOKHO.
Ita mpobiieMa yeyrybIsieTes elne u TEM, 9TO MPOCTON MPOTOKOJ OGHOBIEHUS HE
CONIEPKUT HUKAKUX CBEJICHUN O TOM, YTO UMEHHO M3MEHUIOCh B cybbekTe. Bes
JOTIOJTHUTEBHOTO MPOTOKOJIA, TIOMOTAIONIETO BbISICHUTD XapaKTep M3MEHEeHMI,
HabJoiaTes i 6y T BHIHYKICHBI TPOJIETIATh CAOKHYI0 PaboTy /st KOCBEHHOTO
MOJTyYeHUsT TaKOW NHGOPMAIIUH.

Peanusauuns

B aToM pasjiesie 00CysKAAI0TCS BOIIPOCHI, OTHOCSIINECS K PeaU3allii MEXaHU3Ma
3aBUCHUMOCTEN:

0 omobpaxcenue cybvexmos na nadmooameneii. C TOMOIIBIO 9TOTO TPOCTEHIIIETO
crocoba cyObeKT MOKET OTCJIENTD BeeX HABI0aTeNel, KOTOPHIM OH JTOJIKEH T10-
CHLIATH YBEIOMJIEHUST, TO €CTh XPAaHWUTh HA HUX siBHbIE CCHUTKH. OTHAKO IIPU Ha-
JIMYUU GOJTBIITOTO YKCIa CyOBEKTOB M BCETO HECKONBKUX HAbMIOaTeNeil HT0 MO-
JKeT oKazaThes HakmaaHo. OMUH U3 BO3MOKHBIX KOMIPOMUCCOB B TTOJH3Y
HKOHOMUM MAMSATH 32 CYET BPEMEHU COCTOMT B TOM, YTOOBI CIIOJIB30BATH aCCOIH-
ATUBHBIN MacCUB (HAPUMeD, XATI-TabIHILY) TSt XPAaHEHsT OTOOPAKEHUST MEK-
1y cyObekTamu u HabsmogaressiMu. Torma cyObekT, y KOTOPOro HeT HabJIoaTe-
Jieit, He GyIeT 3pst pacxon0BaTh MaMsiTh. C APYTOil CTOPOHBI, TPU TAKOM TIOXO/IE
YBETNYMBAETCS BPEMsI TTONCKaA Habmomatesett;

Q nabmodenue Gonee uem 3a 00Hum cybsexmom. VIHoraa HabIIOaTE b MOKET 3aBH-
ceTb Goiee 4eM OT OHOTO cyObekTa. Hampumep, y 9J1eKTpOHHO Tabuibl GhBa-
et 6oJiee OHOTO UCTOUHMKA JJAHHBIX. B Taknx cirydyasx HeoOGXOAUMO PACIIUPUTh
unrepdetic Update, 9T06b HAGTIOMATETH MOT «Y3HATD», KAKOL CYOHEKT TIPUCIIAIT
yBenomenre. CyObeKT MOXKET MPOCTO TepenaTh cebsi B KauecTBe mapaMeTpa
oneparuu Update, TeM caMbiM co001mast HaBIIOATEI0, YTO MIMEHHO HYKHO 00-
CJIENIOBATh;

Q xkmo unuyuupyem o6uogienue. UTobbl COXPAHUTH COTIACOBAHHOCTDL, CYOBEKT
U €70 HaOJTIOIATENN TTOTATAIOTCS Ha MeXaHu3M yBegomutenmit. Ho kakoit nMeHHo
00BEKT BBI3bIBAET orepaiuio Noti fy Uit HHUIUUPOBaHUsT OOHOBIEeHUsT? ECTh
JIBa BapuaHTa:
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— onepaiuu kjacca Subject, U3MEHUBIINE COCTOSIHUE, BBI3BIBAIOT Not i £y /11
yBeoMJIEH ST 06 9TOM u3MeHeHuH. [IpenMyIIecTBO TaKoTo TOAX0/a B TOM, YTO
KJIMEHTAM He HaJI0 TOMHUTE O HEOOXOIMMOCTH BBI3BIBATE OTepaluio Notify
cybbexTa. Heoctatok e 3aKI04aeTcst B CJAEAYIONEM: TTPU BBITTOJTHEHUN KakK-
IO M3 HECKOJTBKUX MOCJIEIIOBATEIBHBIX OMepaIiiil GY/yT MPOM3BOAUTHCS OOHOB-
JICHUSI, YTO MOKET CTAaTh MPUINHON Heah(HeKTUBHON PaboThI MPOTPAMMBT;

— OTBETCTBEHHOCTb 32 CBOEBPEMEHHDLIH BbI30B Notify Bo3sjaraercs Ha KJIHUEH-
Ta. [IperMyIecTBO: KJIMEHT MOKET OTJIOKUTH WHUIUIPOBAHHE OOHOBJICHUS
/10 3aBeplIeHUsT CePUM M3MEHEHUI, UCKJIIOUMB T€M CaMbIM HEHY KHbIE ITpoMe-
JKyTOUHBIE 0OHOBIeHNs. HelocTatok: y KIMEHTOB TOSIBISETCS TOTOTHUTE b
Hast 06513aHHOCTD. JTO YBEIUYMBAET BEPOSTHOCTD OIMUOOK, TTOCKOJIBKY KJIH-
eHT MOXKeT 3a0bITh BbI3BaTh Noti fy;

Q gucsuUe CCHLIKU Ha yoarennvle cybvexmot. Y najnenne cyObeKkTa He JOJKHO MPH-
BOJIUTS K MOSIBJIEHUIO BUCSUMX CCBIOK y HabmmoaaTeseii. M36exarh 9TOro Mosx-
HO, HAIIPUMED, TIOPYYHB CyOBEKTY YBEAOMIISTh BCe CBOM HAGJIIOIATEH O CBOEM
yIaaJIeHnH, 9TOOBI OHN MOTJIM YHUYTOKUTH XpaHUMbIe y cebs1 cehliku. B obmem
calydae TpocToe yaajaeHue HabiogaTes el He TOAUTCS, TaKk KaK Ha HUX MOTYT
CCBIATHCS IPYTHE OOBEKTHI ¥ MO/ MX HAOIIOACHUEM MOTYT HAXOJAUTHCS JPYTHe
CyObEKTHI;

Q 2apanmuu HenpomuUBOPeUUBOCIU COCIOSHUS CYObeKma neped omnpasKoil yeedom-
nenust. Baxno ObITh yBEPEHHBIM, YTO TI€PE/l BBI30OBOM onepanuu Notify cocro-
sHue cyObeKTa HENMPOTUBOPEYUBO, MOCKOJIbKY B TIpolecce 0OHOBJIECHUs cO6-
CTBEHHOTO COCTOSAHUSA HabmoaaTean GyIyT ONpanmBaTh COCTOSHUE CYyObhEKTa.
[TpaBn/Io HEMPOTHBOPEYNBOCTH OYEHD JIETKO HAPYIIHUTD, €CJIM ONEPAIlMU OHOTO
U3 MOJKJIACCOB KJacca Subject BbI3BIBAIOT yHAC/Ie/0BaHHbIe onepainu. Ha-
pUMeP, B cIeytonieM GhparMeHTe yBeIOMIEHNE OTIIPABIISIETCs, KOT/A COCTOS-
Hue cyObeKTa IIPOTUBOPEYHBO:

void MySubject::0Operation (int newValue) {
BaseClassSubject::0Operation (newValue) ;
// OTHpaBUTL yBEeIOMJIEHUE

_myInstVar += newValue;
// OBHOBMUTBL COCTOSHME MOOKJacca (CJAMIIKOM MO3OHO!)

}

N36ekaTh 9TOI JIOBYIIKK MOKHO, OTIIPABJIsAsT YBEAOMJICHUS 13 MIAOJIOHHBIX Me-
TOZOB (CM. OmMcaH¥e marrtepHa WAGMOHHbBIA MeToA) abCcTpaKTHOTO KJacca
Subject. Onpenenure NPUMUTUBHYIO OIEpPaIMIo, 3aMellaeMylo B IOJKIaccax,
u obparutech K Not i fy, UCIIOJIb3YsI TIOCJEHIO0 ONEPaIUio B MAOJIOHHOM METO-
ne. B TakoM cirydae cyiecTByeT TapaHTHs, YTO COCTOSTHUE 00BeKTa HETPOTHBO-
peuuBo, ecyan omnepanuu Subject 3aMelleHbl B IIOAKIaccax:

void Text::Cut (TextRange r) {
ReplaceRange (r); // mnepeompenmeneHa B MNOIKJACCaX
Notify();
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Kcratn, Bcerna skenarerbHO (DIKCHPOBATDH, KaKHe OIlepaliil Kiracca Subject
UHUIUUPYIOT 0OHOBJIEHUST,

0 Kak usbercamsv 3a6UCUMOCTIU NPOMOKOAA 0OHOBAEHUS OM HAGHI00AMENs: MOOeAU
BuimsiZuBanUs U npomankusanus. B peanusanusx narrepaa HabmopaTtens cyob-
€KT JIOBOJIBHO YaCTO TPAHCJAUPYeET BCeM MOATNCUNKAM JOTIOTHUTEIbHYIO HHPOP-
Maluio 0 xapakrepe udMmenenus. OHa 1epeaeTcs B BUje apryMeHTa Ollepalim
Update, u 06beM ee MeHsIeTCsl B MIMPOKUX J1alla30Hax.

Ha ozHOM moJoce HAXOAUTCST TakK HasbiBaeMast Modeav npomaikueanus (push
model), korma cyObeKT ToChLIaeT HAbMoAATEISIM IeTalbHy0 HHGOPMAIuio 00
HU3MEHEHUU HE3aBUCUMO OT TOTO, HY;KHO Jii uM 3T0. Ha apyrom — modenn vimsi-
eusanus (pull model), korma cyOBEKT He IIOCHLIAECT HIYEro, KpOMe MUHIMAIbHO-
rO YBEJIOMJIEHUSI, 8 HAOIOATEN 3aIPALIIMBAIOT JAETAJIM TO3/HEE,

B Mojiesi BBITSTUBAHUST TIOAYEPKUBAETCS HEMH(POPMUPOBAHHOCTH CYOhEKTa O CBO-
UX HAOJIIOIATEIISIX, & B MOJIEJIH MTPOTATKUBAHUS ITPETIONATACTCs, 9TO CyOBEKT BJIa-
JieeT ompezeseHHol nHdopmanmeil o norpebHocTsax Habsoxareneil. B ciayuae
MIPUMEHEHUS MO/JIEJI TPOTAIKUBAHUS CTENEeHDb TIOBTOPHOTO MX MCIIOJIb30BAHUS
MOXKET CHU3UTHCS, TAK KaK KJIAcChl Subject IpeanonaraioT o kiaccax Observer,
KOTOpbIE He Beeraia MOTyT ObITh BepHbL. C APYroi CTOPOHBI, MOJIEIb BBITSTHBAHUS
MOJKET OKa3aThcs HeahdeKTuBHO, nbo HabmoaaTessIM 6e3 oMol cybbeKkTa
HEOOXO/INMO BBISCHSATH, YTO U3MEHUJIOCH;

Q s6H0e CReUUGUUUPOBaAliUe NPEOCTNAGIIIOWUX Unmepec Mooupurauuil. dpdex-
TUBHOCTH OOGHOBJICHUSI MOKHO TOBBICUTD, PACIIUPUB HHTEpPGEic perucrpanun
cyObeKTa, TO €CTh MPEIOCTABUB BO3MOKHOCTD TIPU PErUCTPAIlii HabII0aTe s
yKa3arh, Kakue COOBITHSI €ro MHTepecyioT. Koraa coObITre TIPOUCXONT, CYyOHBEKT
uHGOPMUPYET JINIIbL TeX HabiogaTe e, KOTopble TIPOSBUIN K HEMY HHTEPEC.
Yro6bl MOTyYaTh KOHKPETHOE COOBITHE, HAGTIOAATEN TTPUCOCAUHSIIOTCS K CBO-
UM CyObeKTaM CIIEAYIONINM 06pa3oM:

void Subject::Attach (Observer*, Aspect& interest);

rjie interest ompeaessieT MPeACTaBIISIoNIee MHTepec coObITrHEe. B MOMEHT T0-
CBUTKH YBEIOMJICHUS CYOBEKT TIePelaeT CBOUM HAGTIONATEIIM M3MEHUBIITHACS
acIIeKT B BUJIe TTapametpa orepaiiun Update. Hanpumep:

void Observer::Update (Subject*, Aspect& interest);

Q UHKANCYTSAUUS CIONCHOU CeMAnMuKy 06HoeieHus. Ecm OTHOTIEHNST 3aBUCTMOC-
TH MEXITY CyOBeKTaMy U HabIIOATeSIMU CTAHOBSTCST OCOOEHHO CTOKHBIMIU, TO
MOJKET TTIOTPe6OBaThCs OGBHEKT, MHKATICYTUPYIONINI 9T OTHOIIeHNs. Bynem Ha-
3bIBaTh €ro ChangeManager (MeHesKkep usMenenuit). OH CIIysKUT 1T MAHU-
mMusain o6bemMa paboThl, HEOOXOAUMON ISt TOTO YTOOBI HAGMIOAATENU CMOTIIN
OTpa3uTh U3MeHeHws cyObhekTa. Hampumep, eciu HEKOTOpast OTEPAIHst BIeYeT
3a co6O M3MEHEHNS B HECKOJIBKUX HE3aBUCHMBIX CYOHEKTAX, TO XOTETOCHh OB,
4T06bl HABMIOATEN YBEIOMIISIICH TIOCIIE TOTO, Kak GYIyT MOAU(DUIIUPOBAHBI
6ce cyObeKTbl, 1a0bl He CTABUTH B U3BECTHOCTD OJHOTO U TOTO JKe HaOJIoaTelIst
HECKOTBKO Pas.
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VY kiacca ChangeManager ecTb TpU 00SI3aHHOCTH:

— CTPOUTH OTOOpaKeHNEe MEKLY CYOBEKTOM U ero HabIIofATeIAMU 1 TIPEo-
CTaBJIATh WHTEPGEIC IS MOAAEPKAHUSA 0TOOPAKEHUST B AKTYyaTbHOM COCTOSI-
HUHU. ITO 0CBOOOKAAET CYOBEKTOB OT HEOOXOIUMOCTU XPAHUTh CCHLIKU Ha
cBoux Habuonareneil 1 Ha0GOPOT;

— OIpPEEIATH KOHKPETHYIO CTPATETHI0 OGHOBJICHYS;

— OOHOBJISAITH BCEX 3aBUCUMbIX HaOJIIOaTEIEN 10 3a1IPOCy OT CyObeKTa.

Ha cienyiomeil quarpaMme IpejacTaB/ieHa IPOCTas peaai3alns HaTTepHa Ha-
Go4aTe b ¢ UCIOIb30BaHUEM MEHeKepa u3MeHenuii ChangeManager. me-
eTcs [[Ba CIIeIMaIN3MPOBaHHbIX MeHe/kepa. SimpleChangeManager Bcerga
o6HOBJIsIeT Beex Hab/mogareseii Kaxnoro cyobekra, a DAGChangeManager obpa-
GarblBaeT HalpaBJeHHbIE AIMKITYECKUe Tpadbl 3aBUCHMOCTENR MEKIY CyObheKTaMI
u nx nabmoparessvu. Korma HabmonaTens TOKEH «IPICMATPUBATL» 3 HECKOJIb-
KuMU CyObeKTaMH, IPeAIoYTHTe IbHee UCII0/Ib30BaTh DAGChangeManager. B atom
cJlydae M3MEHEHHe cpasy AByX uin Gosee cyObeKTOB MOKET IPUBECTH K N30BITOY-
HbIM oOHoBIeHsIM. OObekT DAGChangeManager rapaHTUpYeT, 4TO HabI01aTe b
B MOOOM CJIydae TOJTy9nT TOJIbKO OAHO yBeAoMIeHue. Ecam o6HOBIEHNE OIHOTO
U TOTO e HaO/IOAATeN s JOIYCKAETCsI HECKOJIBKO Pa3 MOAPS, TO BIIOJIHE JOCTATOY-
HO 00beKkTa SimpleChangeManager.

Subject -

ChangeManager »o Observer

Attach(Observer o)
Detach(Observer)
Notify() o

1

subjects observers

Register(Subject, Observer)
Unregister(Subject, Observer)
Notify()

Update(Subject)

chman

chman—>Notify(

Subject-Observer mapping

A

o
1 -
1
1
1
1
1
1
1

| chman—>Register(this,oS‘

SimpleChangeManager

DAGChangeManager

Register(Subject, Observer)
Unregister(Subject, Observer)
Notify()

- O

Register(Subject, Observer)
Unregister(Subject, Observer)
Notify() ?

[ns Bcex cy6beKToB s
[ns Bcex Habnoagatenen o8 s
o—>Update(s)

MomeTtuTts BCex HabnopaTenen
Ans 06HOBNEHUS

OBHOBUTb BCEX MOMEYEHHbIX
HabniopaTenei

ChangeManager — 9TO pUMeEp MaTTepHa NnocpenHuk. B obuiem ciyuae ectb
TOJIbKO OfiuH 00beKT ChangeManager, U3BECTHBII BceM yyacTHUKaM. [ToaTomy
noJjiesed OyzeT Takyke ¥ maTTepH OAMHOYKE,;

Kombunuposanue knaccoe Subject u Observer. B 6ubmorekax KJaccoB, KOTOPbIE Ha-
MCAHbI Ha S3bIKAX, He MOANEPAKUBAIONIIMX MHOKECTBEHHOTO HaceqoBaHust (Ha-
npumep, Ha Smalltalk), 06bpruHO He onpesensTCsT OTAEIbHbIE KIacchl Subject
u Observer. VX unTepdeiichi KOMOUHUPYIOTCS B OZHOM Kjacce. ITO MO3BO-
JIIET ONpPEeAeNUTh OOBEKT, BHICTYIAIINNA B POJU OJHOBPEMEHHO CyObeKTa
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u Habmogarens, 6e3 MHOKeCTBeHHOro HacsenoBanus. Tak, B Smalltalk unrepdeii-
cpl Subject u Observer onpejeieHbl B KOPHEBOM KJacce Object M MOToMy J10-
CTYIIHBI BOOOIIE BCEM KJIACCAM.

MNMpumep kopa
Nutepdeiic nabopaTess onpegeied B abCTPakTHOM Kjacce Observer:

class Subject;

class Observer {
public:

virtual ~Observer () ;

virtual void Update (Subject* theChangedSubject) = 0;
protected:

Observer () ;

}i

[Ipu TaKoii peanusaiy MOAAEPKUBAETCS HECKOIBKO CyOhEKTOB Il OJHOTO Ha-
Gmomaress. [epenada cyGbekTa mapaMeTpoM orepaiin Update Mo3BoJisieT HabJoa-
TEJIIO OTPEIEUTh, KAKOH 13 HabII0[aeMbIX UM CYyOHEKTOB U3MEHUJICS.

Taxkum ke o6pasom B abcTpakTHOM Kiacce Subject omnpenesnen unrtepdeiic
cyObeKTa:

class Subject {
public:
virtual ~Subject();
virtual void Attach (Observer*);
virtual void Detach (Observer*);
virtual void Notify();
protected:
Subject () ;
private:
List<Observer*> * observers;

}i

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);
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ClockTimer — 9TO KOHKPETHbIN CyOBEKT, KOTOPbIN CIEANUT 32 BPEMEHEM CYTOK.
On usBeaer HabmogaTestell kaxayio cekyuay. Kinace ClockTimer mpeaocTaB/sier
untepdeiic s MoydeHnst OTAeJbHBIX KOMIIOHEHTOB BPEMEHU: Yaca, MUHYThI, CEKYH-
JIbL U T.JL.

class ClockTimer : public Subject {
public:
ClockTimer () ;

virtual int GetHour () ;

virtual int GetMinute();

virtual int GetSecond();
void Tick();

bi

Ormeparng Tick BbI3BIBAETCS Yepe3 OJJMHAKOBBIC MHTEPBAJIBI BHYTPEHHUM TaiiMe-
pom. Tem cambiM obecTieunBaeTcst TIPaBUIBHBINA oTcueT BpeMeHu. ITpu aToM 0OHOBIIS-
ercst BHYTpeHHee cocTosiHre 00bekta ClockTimer W BBI3BIBAETCST omepariust Notify
IS U3BeleHns Haburofareneit 06 M3MeHeHUH:

void ClockTimer::Tick () {
// OBHOBUTL BHYTpPEHHEEe MpeICTAaBJIEHME O BpPEeMEeHU
//
Notify();

}

Temnepb MbI MOJKEM OIPEAEIUTH Kiaace DigitalClock, KOTOPBII 0TOOPaKaeT BPEMs.
Caoto Tpadudeckyio (PyHKIIMOHATBHOCTb OH HACIEyeT OT Kiaacca Widget, MpemocTaBiis-
eMoro GUOTMOTEKOI IS TOCTPOEHMST TTOJIb30BaTEIbCKIX MHTepdeiicoB. MHTepdeiic Ha-
GrrrofaTesist TIoAMEIBaeTCs K nHTepdeiicy DigitalClock myTeM HacIe[0BaHUsT OT KJiac-
ca Observer:

class DigitalClock: public Widget, public Observer {
public:

DigitalClock (ClockTimer*) ;

virtual ~DigitalClock();

virtual void Update (Subject¥*);
// 3Bamemaer omnepauuo kKjacca Observer

virtual void Draw();
// 3BaMemaeT omnepaumo kjacca Widget;
// omnpenensger crnoco® u300paxeHMUs YaCOB
private:
ClockTimer* subject;

bi

DigitalClock::DigitalClock (ClockTimer* s) {
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_subject = s;
_subject->Attach (this);

DigitalClock::~DigitalClock () {
_subject->Detach (this);
}

ITpeskie 4eM HAYHETCST PUCOBAHIE YacOB MOCPECTBOM orepaiinu Update, Oyzer
IPOBEPEHO, UTO YBEAOMJIEHHE TIOyYeHO IMEHHO OT 00beKTa TaliMepa:

void DigitalClock::Update (Subject* theChangedSubject) {

if (theChangedSubject == subject) {
Draw () ;
}
}
void DigitalClock::Draw () {

// IIOJIYUMTb HOBEIE 3Ha4YeHMAa OT CyGEeKTa

int hour = subject->GetHour();
int minute = subject->GetMinute();
// v T.mO.

// HapucoBaTh UMPPOBEE UYACH

}
AHaAJIOrMYHO MOYKHO orpeneanTsh Kiaacc AnalogClock:

class AnalogClock : public Widget, public Observer {
public:
AnalogClock (ClockTimer*) ;
virtual void Update (Subject¥*);
virtual void Draw();
//
}i
Cuenyionuii Koz cosaer 00beKThl KiaccoB AnalogClock n DigitalClock, Ko-
TOPBIE BCET/Ia IMTOKA3bIBAIOT O/JTHO 1 TO JK€ BPEM:I:

ClockTimer* timer = new ClockTimer;
AnalogClock* analogClock = new AnalogClock(timer);
DigitalClock* digitalClock = new DigitalClock(timer);

[Ipu Kaska0M cpabaTbiBaHUU TaiiMepa timer 06a 9K3eMILISIPA YacoB OOGHOBJISIIOT-
CsI ¥ TIEPEPUCOBLIBAIOT CeOs.

U3BecTHbIE NpUMeHeHNs

[lepBbiit 1, BO3MOKHO, CAMbIil U3BECTHBII MPUMep TaTTepHa HabnwaaTenb mo-
ABUIICSA B cxeMe MoAesnb/Bua/koHTponnep (MVC) sassika Smalltalk, koropas mpes-
cTaBJsieT OO0 KapKac JIist MOCTPOEHUST MOJb30BATEIbCKUX MHTEP(hEHCOB B cpele
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Smalltalk [KP88]. Kinacc Model B MVC — 10 cyObeKT, a View — 6a30Bblii KJaacc st
Habmonareneii. B aspikax Smalltalk, ET++ [WGMS88] u 6ubaunoreke knaccos THINK
[Sym93b| npemmaraercst o6t MEXaHU3M 3aBUCUMOCTEN, B KOTOPOM HHTEPHENCHI
cyObekTa U HabIoaTe st TIOMEIEHbl B KJIACC, SBJISTIONIAICS OOIINM POJUTEIEM BCEX
OCTAJIBHBIX CHCTEMHBIX KJIACCOB.

Cpeau apyrux 6ubIMOTEK TSI HOCTPOEHUST UHTEP(hECOB MONb30BaTe s, B KOTO-
PBIX UCIIOJIb3YeTCs naTTepH Habnogatenb, crout ynoMmsauyTtsh InterViews [LVC89],
Andrew Toolkit [P+88] u Unidraw [VLI0]. B InterViews siBHO OTIpe/ieieHbI KJIACChI
Observer u Observable (st cyobekroB). B 6ubimorexke Andrew oHEM HasbIBAKOT-
ca sudom (view) u obvexmom oannvix (data object) coorsercrserno. Unidraw menut
06BEKTHI TpahUIeCKOTO PelakTopa Ha YacT View (s Habsmogaresneil) u Subject.

PopcrBeHHble natrepHbl

[MocpenHuk: kmacc ChangeManager AeHCTBYeT KakK MOCPEHUK MEXKILY cy6BeK—
TaMU U HaOJIogaTe MU, VHKAIICYJINPYsI CJAOKHYIO CEMAaHTUKY 06HOBJICHUSL.

OamHoyka: kiiace ChangeManager MOeT BOCIIOJIb30BAThCA IIATTEPHOM OAUNHOY-
Ka, 4TOOBI rapaHTUPOBaTh YHUKAJIbHOCTb 1 rJIo6aJH>HyIO JIOCTYITHOCTh MEeHeJ[JKepa 13-
MEHEHUU.

MatTepH State

Ha3BaHue n KﬂaCCM(PMKaLlMﬂ natrepHa
COoCTOSIHME — MATTEPH MOBEAECHUS OOBEKTOB.

Ha3HayeHue

ITosBomsteT O6'beKTy BapbrpPpOBaTh CBOE MOBEAECHUE B 3aBUCUMOCTU OT BHYTPEHHETO
cocrossaus. VI3BHe co3maercs BIiedaT/IeHEe, 4YTO USMEHUJICA KJj1aCC o0ObeKTa.

Mortusauuns

Pacemorpum kace TCPConnection, ¢ TTOMOIIBIO KOTOPOTO TIPECTABIEHO ceTe-
Boe coeunerne. OObEKT 9TOr0 KJIACCa MOKET HAXOAUTHCS B OJJHOM U3 HECKOJBKHUX CO-
crosiHni: Established (ycraHoBseno), Listening (mpocaymuBanue), Closed
(3axppiTo). Korga o6bekT TCPConnection mojydaer 3aipochl OT APYruX 00beKTOB,
TO B 3aBUCUMOCTH OT TEKYIIETO COCTOSHIS OH OTBevaet mo-pasHomy. Hampumep, otBet
Ha 3a1poc Open (OTKPBITH) 3aBUCUT OT TOTO, HAXOIUTCS JIN COCAMHEHNE B COCTOSTHUN
Closed win Established. [TartepH COCTOSIHAE OITUCHIBAET, KAKUM 00pa3oM 0OBEKT
TCPConnection MOXKeT BecTH ce0s1 0-Pa3HOMY, HAXO/ISICh B PA3JIMUYHBIX COCTOSTHUSIX.

OcHOBHasI Ujiest HTOTO MATTEPHA 3aKJIHOYAETCS B TOM, YTOOBI BBECTH aOCTPAKTHBIN
kyacc TCPState Ui NPEACTABICHUS PA3JIMYHBIX COCTOSHUN COEIMHEHNS. JTOT KJIacc
o6bsiBisieT uHTepdeiic, 00U st BCeX KJIACCOB, OMUCHIBAOIINX Pas/IyHble paboune
coctosgams. B ogiknaccax TCPState peaTn30BaHo OBEIEHUE, CIeTTM(UIHOE [I7IsT KOH-
KpeTHOTO cocTosHUs. Hampumep, B kmaccax TCPEstablished m TCPClosed peanu-
30BaHO TIOBEJIEHNE, XapaKTepHOe I COCTOTHUN Established m Closed coOTBeT-
CTBEHHO.
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TCPConnection |~ TCPState
Open() - = = - Open()
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state—->Open() N l T I
TCPEstablished TCPListen TCPClosed
Open() Open() Open()
Close() Close() Close()
Acknowledge() Acknowledge() Acknowledge()

Kiracc TCPConnection XpaHuT y ce0st 00bEKT COCTOSTHUS (9K3EMILISIP HEKOTOPOTO
nozikiacca TCPState), IPe/CTaBISIONINI TeKYIlee COCTOSTHIE COeINHEHUs, U Jieie-
TUPYeT BCE 3aBUCHILIE OT COCTOSIHUS 3aIIPoCchl aToMy 00beKkTy. TCPConnection wuc-
TIOJTB3Y€eT CBOM AK3eMILJISIP TIofikyiacca TCPState /71T BBITIOJTHEHWST OTIepallnii, CBOMCTBEH-
HBIX TOJIBKO JAHHOMY COCTOSHUIO COCTMHECHIU.

[Ipu kask/10M M3MEHEHUN COCTOSTHUS coeZimHenmst TCPConnect ion U3MeHsIeT CBOU
oObekT-cocrosHre. Hampumep, Korjga ycTaHOBJIEHHOE COEIMHEHMe 3aKpbIBaeTcs,
TCPConnection 3aMeHseT 9K3eMIUIAp Kaacca TCPEstablished sk3deMIIspoM
TCPClosed.

lNpumeHnmocTb

Wcrnonb3yliTe martepi COCTOAHUE B CHIEAYIONINX CIyYasix:

O Kora moBejieHrne 0OBhEKTa 3aBUCUT OT €T0 COCTOSTHUS U JIOJKHO U3MEHSITHCST BO
BpEMsI BBITTOJTHEHUS,

Q Korja B KOJie Ollepalifii BCTPeYaroTCs COCTOSAIINE N3 MHOTUX BeTBEl YCJOBHbBIE
OIIepaTopbl, B KOTOPBIX BHIOOP BETBU 3aBUCHUT OT COCTOsTHUS. OOBIYHO B TAKOM
cJIydae COCTOSHUE TIPE/ICTaBICHO MepPeuncsseMbIMA KOHCTaHTaMi. JacTo oiHa
1 Ta K€ CTPYKTYypa YCJIOBHOTO OllepaTopa MOBTOPSIETCS B HECKOJBKUX Oepaliy-
ax. [IarTepH COCTOAHWME TpejyiaraeT IMOMECTUTh KasK/AyI0 BEeTBb B OTIEJIbHBIN
KJIacc. ITO TO3BOJISIET TPAKTOBATH COCTOSTHUE OOBEKTa KAK CAMOCTOSITEJIbHBIIT
00BEKT, KOTOPBIH MOKET U3MEHSITHCSI HE3aBUCUMO OT J[PYTHX.

CTpyKTypa

state

Context l> »| State

Handle()

A

Request() @
1
1
1
1

state—>Handle(

AN

l

L

ConcreteStateA

ConcreteStateB

Handle()

Handle()
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YyactHukn

0 Context (TCPConnection) — KOHTEKCT:
— orpeiesisier wHTepQelic, MpeCTaBISIONNI MHTEPEC JIJIs KIUEHTOB;
— XPpaHUT IK3EMILIIP IoJKIacca ConcreteState, KOTOPbIM OIIPEJEIAETCS Te-
KyIllee COCTOSIHUE;
0 State (TCPState) — COCTOSIHME:
— oripejiesisieT MHTEPQENC /I MHKATICYJISIIUN TTOBEJIEHUS], aCCOIIMUPOBAHHOTO
C KOHKPETHBIM COCTOSIHUEM KOHTeKcTa Context;
0 IMoaknaccel ConcreteState (TCPEstablished, TCPListen, TCPClosed) —
KOHKPETHOE COCTOSIHUE:
— KaXIBIN MOJKJIACC PeaTu3yeT MoBeeHNe, aCCOITMNPOBAHHOE C HEKOTOPBIM CO-
CTOSIHMEM KOHTEKCTa Context.

OTHoLeHus

0 kiacc Context JIEIETUPYET 3aBUCSIIIE OT COCTOSIHUS 3aIIPOCHI TEKYIEMY 00b-
eKTy ConcreteState;

0O KOHTEKCT MOXKeT mepeiath cebsi B KauecTBe apryMeHTa 00beKTy State, KOTO-
poiii 6yzer 06pabaThiBaTh 3aPoc. ITO AAET BOSMOKHOCTH OOBEKTY-COCTOSTHUIO
pu HeOOXOMMOCTH TIOJYYUTh JOCTYIT K KOHTEKCTY;

Q Context — aTo OCHOBHOU nHTEepdeiic 17 KaneHToB. KianeHTsl MOTYT KOH(UTY-
PHUPOBaTh KOHTEKCT OObEeKTaMu COCTOsTHUsST State. OMun pas3 CKOHGUTYPUPO-
BaB KOHTEKCT, KIIMEHTBI ysKe He MOJIKHBI HATIPSIMYIO CBSI3BIBATHCSI ¢ O0BEKTAMIE
COCTOSTHUS;

0 ymbo Context, b0 MOAKIACCH ConcreteState MOTYT PEIIUTD, IPU KAKIX
YCJIOBUSX U B KAKOM TOPSIKE TTPOUCXOUT CMEHA COCTOSHWH.

Pe3ynbratsi
PeSyJIbTaTI)I HCIIOJIb30BaHMWA ITaTTEepHA COCTOAHME:

Q JIOKAIU3YEem 3a6UcCsUee 0m cOCMOSHUA NOBeOeHUe U 0eum e20 Ha Uacmil, COOm-
semcmeyiougue cocmosnusm. [larrepH COCTOSIHUE TIOMEIIAET Bee TIOBE/ICHIUE, ACCO-
IIUMPOBAHHOE C KOHKPETHBIM COCTOSIHIEM, B OT/AEbHBIIT 00beKT. [T0CKOIbKY 3aBU-
CSMIUIT OT COCTOSTHUST KO/ TIeTMKOM HAaXOAUTCSI B OJHOM M3 MOAKJIACCOB KJacca
State, TO 106ABJISITH HOBBIE COCTOSTHUSI U TIEPEXOJIBI MOSKHO TIPOCTO IYTEM MOPOIK-
JIEHUS HOBBIX TIOJIKJIACCOB.

BMecTo aToro MOKHO ObLIO ObI HCIIOJIB30BATh TaHHBIE-YJICHBI JJIsT ONPEAeIeHUsT
BHYTPEHHUX COCTOSIHWIA, TOT/Ia OTepaliu 00beKTa Context MpoBepsn Obl 9TH
nannbie. Ho B TakoM cirydae MOX0KHIe YCTOBHBIE OIIEPaTOPbI UIIH ONEPATOPbI BETB-
JieHust ObLI OBI pasbpOCcaHbI TI0 BceMy Koy Kiacca Context. ITpu atom po6aB-
JIEHHE HOBOTO COCTOSHUS MOTPeGOBAIO Gbl U3MEHEHUs HECKOJIBKUX Ollepalnii,
4TO 3aTPYAHUIO ObI CONPOBOKICHHUE.

[TaTTepH COCTOSIHUE TO3BOJISIET PEIIUTH 9Ty TPOOJIEMY, HO OIHOBPEMEHHO MO-
POJKIAeT APYTyIo, MOCKOJIbKY TTOBEECHNE ISl Pa3IMYHbIX COCTOSTHUN OKa3blBa-
€TCsI PacIIPe/IeIEHHbIM MEJK/Ty HECKOJIBKIUMHE TOAKIAcCaMu State. DTO yBeJu-
YMBAET YKMCIIO KaaccoB. KoHeUHO, O/IMH KJTace KOMIAKTHEee, HO €CJIM COCTOSTHUIA
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MHOTO, TO TaKoe pactpesenenne ahhekTnBHee, Tak Kak B TPOTHUBHOM CJIydae
HOPUILIOCH ObI UMETH JIEJI0 € TPOMO3AKUMU YCIOBHBIMU OIIEPATOPAMU.
Hanuune rpoMO3/IKUX YCJIOBHBIX OMEPATOPOB HEKENATENBHO, PABHO KaK U HAJIU-
Yie JUIMHHBIX potieyp. OHU CJUITKOM MOHOJIUTHBL, BOT TIOYEMY MOJAU(DUKAITHS
U paciiupeHne Kojia cTaHoBUTCS mpobiemoii. [TarTepH COCTOSIHME Tpesiaract
GoJtee yIaYHBIN cOCO0 CTPYKTYPUPOBAHMST 3aBUCSIIETO OT COCTOSTHUS Koma. JIo-
IMKa, OMUCHIBAIONIAsT EPEXO/Ibl MEKIY COCTOSHUSAMU, GOJIbIIE HE 3aKTI0UeHa
B MOHOJIUTHBIE O11epaTopbl 1 £ Win switch, a pacupe/eseHa Mex/1y TO/IKIacca-
M State. [Ipn HHKATICYJIATIMN KaXKIOTO TTEPEXOIA U IEHCTBHS B KITACC COCTOS-
HUE CTAHOBUTCS TTOJHOICHHBIM OOBEKTOM. ITO YIyUIIaeT CTPYKTYPY KOJa 1 Mpo-
SICHSIET €T0 Ha3HAYEHNE;

Q deraem sienvimu nepexodvt medcdy cocmosmusamu. Ecin oObekT ornpenessier cBoe
TEKYII[ee COCTOSTHUE UCKITIOUNTETbHO B TEDMUHAX BHYTPEHHUX JAHHbIX, TO TI€pe-
XOJIBI MEK/TY COCTOSTHUSIMU He UMEIOT SIBHOTO MIPEJCTABIEHUST; OHU TIPOSIBJISTIOTCSI
JIVIITG KaK TPUCBANBAHKSI HEKOTOPHIM TIepeMEHHBIM. BBOL OT/IEIBHBIX 0OBEKTOB
JIJIST PA3TNYHBIX COCTOSTHUT JleTaeT epexomsl boree TBHbIMEL. Kpome Toro, 00hek-
Tbl State MOIYT 3alllUTUTh KOHTEKCT Context OT paccorjiacoBaHUs BHYTPEH-
HUX [EPEMEHHBIX, TIOCKOJIBKY TIEPEXOJIbI ¢ TOUYKU 3PEHMsI KOHTEKCTa — 9TO aTo-
MapHbie JeiicTBust. JIJsi oCcyIecTBIeHIsT ePexojia HA/l0 U3MEHUTh 3HAYEHUE
TOJIbKO OJTHOI TlepeMeHHO#T (0ObEKTHOI TIepeMeHHO# State B Kacce Context),
a ve Heckosbkux |[dCLF93];

Q 00veKmol COCMOSHUS MONCHO pasdensmy. Eciii B 00beKTe cOCTOsTHUSL State OT-
CYTCTBYIOT [lepEMEHHbIE HK3EMILISIPA, TO ECTH MPEACTABIISIEMOE UM COCTOSTHUE KO-
JIMPYETCST UCKIIOUUTEHHO CAMUM THIIOM, TO Pa3Hble KOHTEKCTBI MOTYT pasie-
JIATh OJIMH U TOT Ke 00heKT State. Korga coCTOSIHUSI PasjiesisiioTCsl TAKUM
06pazoM, OHU SIBJISIIOTCSI, TI0 CYTH JIeJIa, IPUCIIOCOOIeHIamMu (CM. OTIUCAHUe TIaT-
TepHa MPUCMOCOBEHELL), Y KOTOPBIX HET BHYTPEHHETO COCTOSIHUS, & ECTh TOJIb-
KO TIOBEJICHIE.

Peanusauus

C maTTepHOM COCTOSIHME CBSI3aH IeJTbIH PSIJT BOIIPOCOB PEATN3AITNH:

Q umo onpedensiem nepexodvl mexcdy cocmosinusimu. IlarrepH COCTOSIHUE HITYETro

He cooBIIaeT 0 TOM, KaKOil yYaCTHUK OTPEIENIsIeT KPUTEPHIl epexojia MKy co-
croguusamu. Ecin kputepun 3admKcrpoBaHbl, TO UX MOKHO peain30BaTh HEIOC-
PEACTBEHHO B Kiacce Context. Oanako B 06iieM caydae Gosiee rTubGKuil 1 mpa-
BUJIBHBII MOJIXOJ[ 3aKIIOYAETCSI B TOM, YTOOBI MO3BOJMTD CAMUM TIO/[KJIACCAM
KJlacca State olpenessaTh cieyioliee COCTOSHIE U MOMEHT 1epexoza. st ato-
ro B kJace Context Ha0 106aBUTh HHTEP(EIIC, TTO3BOJISIONUI 00beKTaM State
YCTaHOBUTH COCTOSHUE KOHTEKCTA.
Taxyio JereHTpaIn30BaHHYIO JIOTUKY IEPeX0/I0B [1poliie MOAU(pUIIMPOBATh U pac-
HIMPATH — HYKHO JIMITb ONPEAETNTh HOBbIE TIOKIacchl State. Hemocrarox ze-
HEHTPATM3AIMN B TOM, YTO KaK/BIN TTOJIKJIACC State JI0JIKEH «3HATh» ellle XOTs
6b1 06 OJIHOM TOJIKJIACCE, YTO BHOCUT PEAN3AIIMOHHBIE 3aBUCUMOCTH MEXKTY TTOJI-
KJIaccami;
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Q mabmunas aromepnamusa. Tom Kaprusn (Tom Cargill) B kuure C++ Programming
Style [Car92] omnuchiBaer Apyroil crnocod CTPYKTYPUPOBAHUS KO, yIIpaBJise-
MOTO CMeHO#t coctostnmit. OH UCTIOIB3YeT TABIUILY /s OTOOPAKEHUST BXOAHBIX
JTAHHBIX Ha MEePeX0Ibl MEXKIY cOCTOTHUSIMU. C ee MOMOIIBI0 MOSKHO OIPEIEIUTH,
B KaKOe COCTOSIHUE HY’KHO TI€PEiTH TIPH TTOCTYIVIEHNN HEKOTOPBIX BXOAHBIX JaH-
HbIX. [lo cyiiecTBy, TeM caMbIM MbI 3aM€EHsIEM YCIOBHBIN KOJ (WJIM BUPTYaJIbHBIE
(YHKIIY, eI pedb UEeT O MaTTepHe COCTOSIHWE) TIOUCKOM B TabJIuIle.
OcHOBHOE MIPEUMYTIIECTBO TAOJIHUIL — B X PErYJISPHOCTH: JIJIsT U3MEHEHWS KPUTe-
PHEB TIepexo/ia I0CTaTOUHO MOAUMUITNPOBATh TOJBKO JIaHHbIE, a He Kox. Ho ecTh
U HEIOCTATKIL:

— HoKCK B TabJmiie yacTo MeHee 9 GeKTUBEH, YeM BBI30B (QYHKIMN (BUPTYaJIbHOIT);

— IpeICTaBJIeHNe JIOTUKHU TI€PEX0/I0B B OHOPOAHOM TabJIMUHOM (hopMarte JeJiaer
KPUTEPUU MeHee SIBHBIMU U, CTaJO ObIThb, 00JI€e CIOKHBIMU /IS TIOHUMAHMSL;

— 0OBIYHO TPYAHO 100aBUTH AEHCTBHSI, KOTOPHIMU COIPOBOMKIAIOTCS TTEPEXO/IbI
MEKIY COCTOSTHUSAMU. TaO/MUHbBIil METOJ YUUTHIBAET COCTOSHHUS 1 TI€PEXOIbI
MEsKLy HUMHU, HO €ro HeOOXOIUMO JOMOJHUTh, YTOOBI TIPH KaxKI0M H3MeHe-
HUM COCTOSHUU MOYKHO OBLIO BBIIIOJHATH [TPOU3BOJIbHBIE BHIYMCIICHISL.

I'1aBHOE pasjinyne MexK 1y KOHeYHbIMI aBTOMaTaMu Ha Gase TabJImil U aTTepPHOM
COCTOSIHME MOKHO C(hOPMYJIUPOBATH TaK: TATTEPH COCTOSAHNE MOJIETTUPYET TI0-
BeJleHIe, 3aBUCAIIIEE OT COCTOSIHUS, a TabJIMYHbBII METO/| aKLIEHTUPYET BHUMAHUE
Ha OIpeJieJIeHNH TTePEX0I0B MEKIY COCTOSTHUSIMU;

0 cosdanue u ynuumodxcenue 066exmos cocmosnus. B nporecce pazpaboTku 0Obry-
HO IPUXOANUTCS BHIOUPATh MEKLY:

— co3anueM 0OBbEKTOB COCTOAHUS, KOI/a B HUX BO3HUKACT HEOOXOAMMOCTD,
U YHAUTOXKEHUEM Cpa3y IMocje UCIOTb30BaHN;
— CO3MIaHMeM UX 3apaHee U HaBCET/IA.

[IepBbiii BapuaHT MIpeIIOYTUTENICH, KOT/IA 3apaHee HeU3BECTHO, B KAKUE COCTOS-
HUsT OyJIET TTONA/IATh CUCTEMA, ¥ KOHTEKCT U3MEHSIET COCTOSIHUE CPABHUTEIBHO
peako. ITpu 5TOM MBI He co3/aeM 0ObEKTOB, KOTOPbIE HUKOT/IA He OY/IyT UCIIOIb-
30BaHbl, 4TO CYIIECTBEHHO, ECITU B 0OBEKTAX COCTOSTHUS XPAHUTCST MHOTO HH(MOP-
Mmaiu. Korzia usMeHeHus1 COCTOSIHUS ITPOUCXO/ISAT YacTo, TOITOMY HE XOTEJI0Ch
Gbl YHUUTOKATH TIPEACTABJAIONINE X 0OBEKTHI (MO0 OHM MOTYT OY€Hb CKOPO TI0-
HaJI0OUTHCSA BHOBB), CIIEAYET BOCIONB30BAThCS BTOPBIM MOAX0A0M. BpeMs Ha
cozanrie 0OEKTOB 3aTPAYyMBAETCS TOJBKO OJMH pa3, B CAMOM Havaje, a Ha
YHUUTOXKEHHUE — He 3aTpaunBaeTcs BoBce. IIpaBaa, aTOT 101X0/1 MOKET OKa3aTb-
cs1 HeyIOOHBIM, TaK KaK B KOHTEKCTE JIOJIKHBI XPAHUTBCST CCBUTKM HA BCE COCTOS-
HUs, B KOTOPbIE CUCTEMa TEOPETUYECKM MOXKET I10T1aCTh;

Q UCNOL308aHUe OUHAMUYECKO20 Hacledosanus. BapbupoBaTh MOBeEHNE 110 3a-
[POCY MOJKHO, MEHSIS KJTacC 0ObeKTa BO BPEMsI BBINOJIHEHUsT, HO B GOJIBIITMHCTBE
06BEKTHO-OPUEHTHPOBAHHBIX A3BIKOB 3TO He MojyiepxkuBaercs. Vckimouenue co-
crapisieT Self [US87] u npyrue ocHOBaHHBIE HA JI€JICTMPOBAHUM S3BIKU, KOTOPbIE
IIPEJIOCTABIIAIOT TAKON MEXaHU3M U, CJIe/IOBATEIbHO, TO/IIEPKUBAIOT [TATTEPH CO-
cTosiHne Hanpsamyto. O6beKThl B sg3bike Self MOryT JIeJernpoBaTh Orepaun
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APYTUM OOBEKTaM, 0OECTICYNBas TEM CaMbIM HEKYIO (hOPMY IMHAMUYECKOTO HAcJIe-
nosanwst. C M3MEHEHHEM TIeJIEBOTO 0GBEKTA JIEJIETMPOBAHIST BO BPEMsI BBITIOJIHEHNS,
TI0 CYIIECTBY, U3MEHSETCS U CTPYKTypa rpada HacaeoBanus. Takoil MeXxaHU3M I10-
3B0JIsIET OOBEKTAM BAPHUPOBATH MOBE/ICHHE ITYTEM M3MEHEHUS CBOETO KJIACCa.

MNMpumep koga

B cnenyromem pumepe nipuBesien ko Ha si3bike C++ ¢ TCP-coennnenunem n3 pas-
nena «MotuBaiusi». IT0 ynpolneHHblii BapuanT mpotokosa TCP, B HeM, KOHEYHO ke,
HPEJICTABJIEH He BECh ITPOTOKOJ U jlaske He Bee cocrosinust TCP-coenunenuit.!

[Ipesxne Bcero ompeznenuMm kiracc TCPConnection, KOTOPBII PENOCTABIISIET UH-
Tepdeiic A5 mepeaun IaHHBIX 1 06pabaThiBAeT 3aMpOChl HA M3MEHEHUE COCTOSTHUST:

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;
}i

B nepemennoii-unene state kimacca TCPConnection XpaHUTCA 9K3EMILIAD
Kkiacca TCPState. Arot kmace aydaupyer uHTepdeiic N3MEHEHUsT COCTOSTHUSI, OTIpe-
JIeJIeHHbIH B Kacce TCPConnection. Kaxkaas onepaiust TCPState NPUHUMAET 9K3€MII-
Jap TCPConnection Kak rmapaMeTp, TeM CaMbIM II03BOJIAA 06T>eKTy TCPState noxy4YnTh
JOCTyIl K JaHHBIM obbekTa TCPConnection W M3MEHHUTh COCTOSIHUE COEIMHECHUSI:

class TCPState {
public:
virtual void Transmit (TCPConnection*, TCPOctetStream*);
virtual void ActiveOpen (TCPConnection¥*);
virtual void PassiveOpen (TCPConnection*);
virtual void Close (TCPConnection¥*);

! TIpumep ocHOBaH Ha ONMKCAHUH TIPOTOKOA yetaHoByierust TCP-coexannenmii, mpuBeienHoM B Kuure JImH-
ya n Poysa [LR93].
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virtual void Synchronize (TCPConnection*);

virtual void Acknowledge (TCPConnection*);

virtual void Send(TCPConnection*);
protected:

void ChangeState (TCPConnection*, TCPState*);
}i

TCPConnection gejerupyer Bce 3aBUCAILNE OT COCTOSHUA 3alIPOChl XPAaHUMOMY
B _state aksemiuisApy TCPState. Kpome Toro, B kilacce TCPConnection cylecTBy-
€T oTiepals, ¢ TTOMOIIBI0 KOTOPOH B 3TY TIepeMEHHYI0 MOXKHO 3aITicaTh yKa3aTeabh Ha
apyroii 06bekT TCPState. KoHeTpykrop Kimacca TCPConnection WHUIMATUZUPYET
_state ykasaresnem Ha coctossHue TCPClosed (MbI OIPEAEINM €0 HUKE):

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 xmacce TCPState peasm3oBaHO MOBEEHHE TIO YMOJYAHWIO JIJIST BCEX JeJIeTMPOBaH-
HBIX eMy 3arpocoB. OH MOJKET Takyke U3MEHUTH COCTOsTHME 00hekTa TCPConnection
ImocpeacTBOM omnepanun ChangeState. TCPState 00bsABIIETCS JPyroMm Kjacca
TCPConnection, uTo laeT eMy IPUBUJIETUPOBAHHBIN JOCTYII K 3TOH onepaiuu:

void TCPState::Transmit (TCPConnection*, TCPOctetStream*) { }
void TCPState::ActiveOpen (TCPConnection*) { }
void TCPState::PassiveOpen (TCPConnection*) { }
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void TCPState::Close (TCPConnection*) { }
void TCPState::Synchronize (TCPConnection*) { }

void TCPState::ChangeState (TCPConnection* t, TCPState* s) {
t->ChangeState (s) ;
}

B noaxmaccax TCPState peasm3oBaHO MOBe/ieHNe, 3aBucsIiee ot coctostaust. Co-
enunennie TCP MoxeT HAXOAUTBCS BO MHOTUX COCTOSTHUAX: Established (ycTanos-
JeHo), Listening (mpocaymmBanne), Closed (3aKpBITO) U T.M., U JIJI KaXKA0TO U3
HUX ecTb CBOW noakiace TCPState. Mbl moApOOHO PaCCMOTPUM TPU HMOAKIACCA —
TCPEstablished, TCPListen u TCPClosed:

class TCPEstablished : public TCPState {

public:

static TCPState* Instance();

virtual void Transmit (TCPConnection*, TCPOctetStream*);
virtual void Close (TCPConnection*);
bi

class TCPListen : public TCPState {
public:
static TCPState* Instance();

virtual void Send(TCPConnection*);
//
I

class TCPClosed : public TCPState {
public:
static TCPState* Instance();

virtual void ActiveOpen (TCPConnection¥*);
virtual void PassiveOpen (TCPConnection*);
//
}i
B nogkmnaccax TCPState HET HUKAKOTO JIOKATbHOTO COCTOSTHUS, TIOATOMY WX MOXK-
HO pas/esidATh, TaK 4YTO HOTpe6yeTCH TOJIBKO II0 OZTHOMY 3K3eMILISAPY KaskKJ0ro KJacca.
YHukampHbIN 9K3eMILIAP ToKIacca TCPState cosnaercs O6pameHI/IeM K cTaruydec-
KO oreparu Instance.!
B noakJaccax TChPState peanmM30BaHO 3aBUCAIIEE OT COCTOAHUSA IMOBEAEHNE JIJIA
TeX 3alIPOCOB, KOTOPbIE JOIIYCTUMbI B 9TOM COCTOSTHUU:

void TCPClosed::ActiveOpen (TCPConnection* t) ({
// mocmars SYN, nosyumts SYN, ACK u T.1.

ChangeState (t, TCPEstablished::Instance());

! Takum 06pa3oM, Kask/biil mogkaace TCPState — aT0 OOAMHOYKA.
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void TCPClosed::PassiveOpen (TCPConnection* t) {
ChangeState (t, TCPListen::Instance());

void TCPEstablished::Close (TCPConnection* t) ({
// mnocnars FIN, nonyuure ACK mma FIN

ChangeState (t, TCPListen::Instance());

void TCPEstablished::Transmit (
TCPConnection* t, TCPOctetStream* o

t->ProcessOctet (0) ;

void TCPListen::Send (TCPConnection* t) {
// mnocnars SYN, nomyumrs SYN, ACK m T.nx.

ChangeState (t, TCPEstablished::Instance());
}

[Tocse Bolosnenus crieliUUHBIX VI CBOETO COCTOSHMA J€HUCTBUIN 3TU OllePaliin
BbI3bIBAIOT ChangeState /Uid U3SMEHEHUA COCTOAHUA obbekTa TCPConnection. Y Hero
HeT HuKakoi nadopmannn o mpotokosie TCP. merno nmoakmacest TCPState omnpeje-
JIIOT TIEPeXO/Ibl MEKLy COCTOSTHUSMU U JIEHCTBUS, IUKTYeMbIe TIPOTOKOJIOM.

U3BecTHblE rnpUMeHeHus

Pampd [Ixxoncon u [Ixxonaran IIseiir [JZ91] xapakTepusyioT nartepH COCTOsIHME
W OTIMCHIBAIOT €TO MPUMEHUTETHHO K TpoToKoTy TCP.

HauboJiee normy isipHble HHTEPAKTUBHBIE [TPOTPAMMBI PHCOBAHUSI [TPEAOCTABIISIIOT
<MHCTPYMEHTBI» JIJIs1 BBITIOJTHEHUS OTEPAIil IPSMbBIM MaHUIyIMpoBanueMm. Harmpu-
Mep, MHCTPYMEHT [IJIs1 PHCOBAHUST JIUHUN MTO3BOJISIET TIOJIb30BATENIO TIEJNKHYTh B TIPO-
U3BOJIBHOI TOYKE MBIIIBIO, & 3aTeM, TIepeMell[asi MbIIllb, IIPOBECTU M3 9TON TOUKU JIH-
H1i0. IHCTPYMEHT [171sT BBI60pa Mo3BOJISIET BHIGHPATh HeKOTOpbie (hurypsl. OGbIYHO Bee
HUMEIOTIIECS] MHCTPYMEHTBI pa3MelaroTest B maauTpe. PaboTa Mosib30BaTe s 3aKI0va-
eTcst B TOM, 4TOObI BBIOPATh U MIPUMEHUTh WHCTPYMEHT, HO Ha CaMOM JieJie TTOBeICHUE
penakTopa BapbupyeTcs TPU CMEHe WHCTPYMEHTA: TIOCPEJCTBOM MHCTPYMEHTA JIJISE PUCO-
BaHUst MBI CO3/1aeM (DUTYPBI, TIPU TOMOIIM WHCTPYMEHTa BHIGOPA — BBIGMPAEM UX U T.JI.
Yro6bl OTPA3UTh 3aBUCUMOCTD MOBEAEHUS PEAAKTOPA OT TEKYIIETO HHCTPYMEHTA, MOJK-
HO BOCIIOJIb30BAThHCST TATTEPHOM COCTOSIHUE.

MosKHO onpenesnTh adCTPAKTHBIN KIace Tool, MOAKIACCH KOTOPOTO PEATH3YIOT
3aBUCSAIIEe OT UHCTPYMEHTA ToBeienne. ['paduuecknii peJlakTop XpaHUT CCHLIIKY Ha
TeKyIuil 00beKT Tool U IeJIernpyeT eMy MOCTyIAoIIue 3arnpockl. IIpu BeiOOpe HHCTPY-
MEeHTa PEJIAKTOP UCIOMb3YET APYroil 0OBEKT, YTO TPUBOAUT K U3MEHEHUIO TIOBEICHMSI.

JlanHast TeXHUKA MCIOJIb3YeTCs B KapKacax rpadudeckux pepakropoB HotDraw
[Joh92] u Unidraw [VL90]. Ona 1nosBoJiseT KIMeHTaM JIETKO OIIPeAeIATh HOBbIE BIIbI
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uHcTpymenToB. B HotDraw kiracc DrawingController nepeajipecyeT 3ampochl
Tekytemy 00bekTy Tool. B Unidraw cooTBeTcTBYyIOIINE KIACCH HA3BIBAIOTCS Viewer
u Tool. Ha mpuBezeHHOIl HUKe TUarpaMMe KJIacCOB CXEMATHYHO TIPE/CTABIEHBI MH-
tepdeiichl kiaccoB Tool n DrawingController.

currentTool

DrawingController | »| TOO!
MousePressed() HandleMousePress()
ProcessKeyboard() HandleMouseRelease()
Initialize() HandleCharacter()
GetCursor()
Activate()
| CreationTool | ISeIectionTooll | TextTool |

Onucannsiii /Jxeiimcom KorutneHom [Cop92] nipuem koHBepT-nncbmo (Envelope-
Letter) Tak:ke oTHOCHUTCS K TTaTTEPHY COCTOsIHME. TexHmka KOHBEPT-NMUCLMO — 3TO
c11ocob MBMEHHTH KJace 00beKTa BO BpeMst BITIOTHeHNsL. [TaTTepH COCTOSIHNE SIBJIsIeT-
sl YaCTHBIM CJIyYaeM, B HeM aKIIeHT jiejlaeTcst Ha paboTy ¢ 00beKTaMu, MOBEICHNE KOTO-
PBIX 3aBUCHUT OT COCTOSTHUSI.

PopacrBeHHble naTtTepHbI

[TarrepH NPUCNOco6IeHeL, 0/ICKAa3bIBAET, KAK ¥ KOIa MOYKHO Pas/easaTh 0ObeK-
ThI KJjlacca State.
O6bekThI Kiacca State yacTo 6bIBAIOT OOVMHOYKAMM.

MatTepH Strategy

Ha3BaHue n knaccupukaums natrepHa
CTpaTervm — HHaTTEPH IMMOBEACHUA 06T>EKTOB.

Ha3Ha4yeHue

OnpenenHeT CEeMeNCTBO AJITOPUTMOB, UHKAIICYJIUPDYET KasK/IBII M3 HUX U JleJTaeT UX
B3anMO3aMEHAECMbIMU. CTpaTeerﬂ ITO3BOJIAET U3MEHATDb aJITOPUTMblI HE3ABUCHUMO OT
KJIMEHTOB, KOTOPbIE NMU ITOJIb3YIOTCA.

Ui3BecTeH Tak)xe riog iMeHeM

Policy (momurnka).

MoTtuBauuns

CyH_IeCTByeT MHOTO aJITOPUTMOB [JIA pa36I/IeHI/I§I TEKCTa Ha CTPOKH. 7KecTtro «3a-
II1MBaTb» BCE HOZ[O6HbIe AJITOPUTMBI B KJIaCChblI, KOTOpre B HUX Hy)KlIaIOTCH, HeXeJ1aTe/b-
HO I10 HECKOJIbKHUM IIpUYMHaM:
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0 KJKMEHT, KOTOPOMY TpeGyeTcst alropuT™M pasOUeHusT Ha CTPOKU, YCITOKHICTCS
[PU BKJIIOUEHUH B HETO COOTBETCTBYIONIETO KOJIa. TakuM 00pa3oM, KIMEHTbI CTa-
HOBSITCsI G0JIee TPOMO3JIKAMI, a COTIPOBOKIATH X TPYHEE, 0COOEHHO €CIIN HY K-
HO TIOZIJIEPKaTh cpa3y HECKOJbKO aJTOPUTMOB;

O B 3aBUCHMOCTH OT OOCTOSATEIHCTB CTOUT TPUMEHSITH TOT WJIH WHOW alTOPHUTM.
He xoTenoch 66 TTOAEPAKUBATE HECKOIBKO AITOPUTMOB PasOUEHUsT Ha CTPOKH,
ecsim Mbl He GyJIeM UMU TI0JIb30BaThCS;

O ecJu pa3OUeHNe Ha CTPOKU — HEOThEMJIEMAst YaCTh KJIMEHTa, TO 3a/a4a 100aBJie-
HUS HOBBIX ¥ MOIM(DUKAIINN CYTIECTBYONINX aITOPUTMOB YCIOKHSICTCS.

Bcex atux npobiieM MOKHO M36eKaTh, €CIIM OIPEAEIUTDh KIACChI, MHKAIICYIMPYIO-
IHe PA3InIHbIE AJITOPUTMBI Pa3OUeHUsT Ha CTPOKHU. VIHKAIICYIMPOBAaHHbII TaKUM 0Opa-
30M AJITOPUTM HA3bIBAETCS CMpamezuell.

Composition <>comp03|tor »| COompositor

Traverse() Compose()

Repair() Q
1 %
1
1
1

I 1 I

SimpleCompositor TeXCompositor ArrayCompositor

I compositor—>Composeg|

Compose() Compose() Compose()

I[IpeamonomM, 4to Krace Composition oTBevaer 3a pasGreHne Ha CTPOKU TEKCTa,
0T0GPaKAEMOro B OKHE TTPOTPaMMBbI TIPOCMOTPA, 1 €ro cBoeBpeMerHoe o6HoBieHre. CTpa-
Terun pasOUEHVsT Ha CTPOKH OTIPEIETISTIOTCS He B Kiacce Composition, a B MOAKIACCAX
abCTpakTHOTO Kacca Compositor. ATO MOTYT ObITh, HATIPUMED, TAKHE CTPATETHIL:

0 SimpleCompositor peaqrsyer POCTYIO CTPATErHIO, BBIIECASIONIYIO MO OIHOI
CTPOKE 32 Pas;

0 TeXCompositor peaansyer aTOPUTM TIOWCKA TOYEK Pa3OUEHHsT Ha CTPOKH, TIPH-
HATHIN B pepakrope TEX. Dta cTparerust mbITaeTest BRIMOJTHUTH TI0GATBHYIO OTI-
TUMU3AIMIO Pa30UEeHnsT Ha CTPOKH, PACCMATPUBASI Cpasy IeJiblil maparpacd;

0 ArrayCompositor peainsyer CTpaTeruio PaCCTAHOBKYU MIEPEXOIOB HA HOBYIO CTPOKY
TaKIM 00Pa3OM, UTO B KUKIOH CTPOKe OKA3BIBAETCST OTHO 1 TO JKe YHCIIO DIIEMEHTOB.
ITO MOME3HO, HATTPUMED, TIPH TIOCTPOYHOM OTOOPAKEHNH HabOpa MTKTOTPAMM.

OG6bekT Composition XpaHUT CCBIIKY Ha 00beKT Compositor. Beskwuii pas, Kor-
na 00beKTy Composition Tpebyercst mepehopMaTUPOBATh TEKCT, OH JIEJIETHPYET JaH-
HYIO 00sI3aHHOCTB ¢BoeMy 00beKTy Compositor. KiHeHT ykasbiBaeT, Kakoil 00beKT
Compositor clenyer UCHOIb30BaTh, ApaMeTpusyst UM 00beKT Composition.

lNMpumeHnmocTp
WcnonbayliTe marrepu CTpaTerns, korjaa:
Q MMeeTCss MHOTO POJICTBEHHBIX KJIACCOB, OTJIMYAIOUIMXCSI TOJIBKO TTOBEIEHUEM.

Crtparterus rosBoJisier CKoH(UTYPUPOBATH KJIACC, 32/1aB OJTHO U3 BO3MOXKHBIX I10-
BeJleHUII;
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0 BaM HY’KHO MUMETb HECKOJBKO PAa3HBIX BapUAHTOB asroputma. Hampumep, Mox-
HO OTIPEIEJINTH JIBAa BapUaHTa aJTOPUTMA, OJUH U3 KOTOPHIX Tpebyer GoJbiire
BpPEMEHH, a Apyroil — Gosbine mamstu. CTPATENMUN paspeniaeTcst TPUMEHSTH,
KOT/Ia BAPUAHTHI aJITOPUTMOB Peain30Banbl B Buje nuepapxun kiaaccos [HO87];

Q B aJITOPUTME COZEPsKATCS JaHHBIE, O KOTOPBIX KIMEHT He /I0JUKEH «3HaThy. Mc-
MOJIB3YITe MaTTepH CTPATErNS, YTOObI HE PACKPBIBATE CIIOKHBIE, CTIETIU(MUYHbBIC
IUIST QJITOPUTMA CTPYKTYPBI TAHHBIX;

Q B KJIacce OIpe/esIeHO MHOTO MOBEEHUI, YTO MPECTABIE€HO PAa3BETBIEHHBIMU
YCJIOBHBIMU OTIepaTopaMu. B aToM ciryuae mporiie nepeHecTy Ko/ U3 BeTBell B OT-
JleJIbHbIE KJTACChI CTPATETHIl.

CTpykTypa
strategy
Context Strategy
ContextInterface() Algorithminterface()
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

AlgorithmInterface()

AlgorithmInterface()

AlgorithmlInterface()

YyactHukn

O Strategy (Compositor) — cTparerns:
— 0OBABIISIET OOIIMI /17T BCEX MO/UIEPKUBAEMBIX alITOPUTMOB HHTepdeiic. Kiace
Context 10Jb3yeTcs 9TUM UHTePdECOM /1151 BBI30Ba KOHKPETHOTO aJITOPUT-
Ma, OIlpeJleJIeHHOro B Kjacce ConcreteStrategy;
0 ConcreteStrategy (SimpleCompositor, TeXCompositor,
ArrayCompositor) — KOHKPETHas cTparerns:
— peasu3yeT aJTOPUTM, UCIOIB3YIOMUN HHTepdeic, 0ObhIBICHHBIN B KIacce
Strategy;
0 Context (Composition) — KOHTEKCT:
— KoHbUrypupyercst 00beKTOM Kiiacca ConcreteStrategy;
— XPaHUT CCBITIKY Ha 0OBEKT KiIacca Strategy;
— MOJKeT ONpe/essITh HHTepdeiic, KOTOPBIi Mo3BoJsieT 00beKTy Strategy To-
JIYYUTD JJOCTYT K JAHHBIM KOHTEKCTA.

OTHoLweHus

O KJacchl Strategy u Context B3aUMOIEHCTBYIOT /ISl PEATU3AINN BEIOPAHHO-
ro anroput™a. KOHTEKCT MOJKET Tiepe/iaTh CTPaTerni Bee HeOOXOAUMBbIE aJITOPHUT-
MYy JIAHHBIE B MOMEHT €T0 BBI30Ba. BMECTO 9TOTO KOHTEKCT MOJKET TTO3BOJIUTE 00-
palaTbesa K CBOMM OIlepallsM B HY>KHbIe MOMEHTBI, 1I€Pe/IaB CChIJIKY Ha CaMOT0O
cebst onepanusam kiacca Strategy;

0 KOHTEKCT TIePEeajiPecyeT 3alpochl CBOUX KIMEHTOB 00beKTy-cTparerin. OGbaHO
KJIMEHT co3/iaeT 00beKT ConcreteStrategy U MepefaeT ero KOHTEKCTY, TIOCTe
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Yero KJIMEHT «OOIIAeTCsa» MCKIIOUYNTEbHO ¢ KOHTEKCTOM. YacTo B paciiopsike-
HUM KJIMEHTa HaXOJUTCS HECKOJbKO KJIaCcCOB ConcreteStrategy, KOTOpble OH
MOKET BBIOUPATD.

Pe3ynbtarsl
Yy ImaTrepHa CTpaATErna ectb Cjaeaynmne JOCTOMHCTBA U HEJOCTAaTKU:

Q cemeticmea podcmeennvix aneopummos. Vlepapxus KaaccoB Strategy ompese-
JigeT ceMelCTBO aJITOPUTMOB WJIH TTOBEJIEHHH, KOTOPbIe MOKHO TTIOBTOPHO MCIOJIb-
30BaTh B pa3HbIX KOHTeKCTaX. HacseoBamme mo3BoJisieT BhIYIEHUTD OOTIYTO 15T
BCEX aJITOPUTMOB (PYHKITMOHATIBHOCTD;

Q arvmepramuea nopoxcoenuro nookiaccos. HacsiejoBanue moJiepsKUBaeT MHOTO-
06pa31/Ie AJITOPUTMOB WJIN TIOBeZIeHN . MOKHO HaPSIMyIo IOPOJUTH OT Context
MTOJIKJTACCHI C PA3JIMYHBIMU MTOBeieHnaMu. Ho pu aToM moBesieHne KecTKo «3a-
IMBaeTCsT» B Kiacc Context. BoT mouemy peanmsanuu ajropuTMa M KOHTEKCTA
CMENINBAIOTCS, YTO 3aTPYyAHAET ITIOHUMaHNe, COITPOBOJK/IEHNE U paCIIUPEHNE KOH-
TexcTa. KpoMme TOro, 3aMeHUTD aJrOpUTM JMHAMMYECKU yKe He yzaactes. B pe-
3yJIbTaTe BbI IOJIYYUTE MHOKECTBO POACTBEHHBIX KJIACCOB, OTIMYAIOIINXCS TOJIb-
KO aJIFOPUTMOM WJIN TIOBeZieHneM. VIHKaICy sy alropuTMa B OT/Ie/IbHBIN KJlace
Strategy MO3BOJISIOT U3MEHATH €r0 HE3aBUCUMO OT KOHTEKCTa,

Q ¢ NOMOUHIO CIMPAMeziti MOJICHO U3OABUMBCSL OM YCLOBHLIX Onepamopos. biaromaps
MaTTepHy CTPATErUsl YIaeTcst OTKA3aThCsT OT YCJIOBHBIX OTEPATOPOB MPHU BHIOOPE
HY>KHOTO 1oBezieHus. Korzia passimunble 1oBe/leHrs OMEIAIOTCsl B OIUH KJIacc,
TPY/HO BBIOPATh HY/KHOE 6€3 IPUMEHEHUS YCJIOBHBIX OMepaTopoB. MHKarcyisius
JKe KaKJIOTO TTOBEJIEHUST B OT/EJIbHBIN Kiace Strategy pemiaer sty mpobiemy.
Tak, 6e3 UCIOJIb30BAHUS CTPATETHIT KO/ ISt pa3OMeHMs TEKCTa Ha CTPOKKM MOT
OBl BBITJISIAETD CIEAYIOUMM 00PasoM:

void Composition::Repair () {

switch ( breakingStrategy) {

case SimpleStrategy:
ComposeWithSimpleCompositor () ;
break;

case TeXStrategy:
ComposeWithTeXCompositor () ;
break;

//

}

// ecny HeOOXOmMMO, OOBEIVMHUTL PEe3yJIbTATH C MMEDUENCs

// KoMIo3uULMen

}

[Tarrepn ke cTpATErNs MO3BOJIAET 060iTHCH GE3 oreparopa MepeKIoYeHIs 3a
CUeT JIeIeTMPOBaHs 3a/lauk pasbueHus Ha CTPOKK 00BEeKTY Strategy:

void Composition::Repair () {
__compositor->Compose () ;
// ecny HeoOXOmMMO, OOBEOVHUTL PEe3yJibTATH
// C vMepmencsa KOMIIO3ULMENn
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Ecmm xop comepskutT MHOTO YCJIOBHBIX OTIEPATOPOB, TO YaCTO 3TO MPU3HAK TOTO,
YTO HY’KHO MPUMEHUTH MTaTTEePH CTPATErns;

Q evoop pearusayuu. CTpaTeruy MOIYT IIpe/JlaraTh pasjMuHble peajusaluu 00-
1020 u mozo dce noBenerus. KiueHt Biupase BHIOMPATh MOAXOMASILYIO CTPATEIUIO
B 3aBMCUMOCTH OT CBOMX TpeOOBaHUil K ObICTPOAEHCTBUIO 1 TaAMSITH;

Q KAUeHmolL Q0IICHOL <3HAMb> 0 PA3IUUHbIX cmpamezusx. TloTeHInaIbHbIi Helo-
CTATOK 9TOrO HaTTepHa B TOM, YTO JJIsi BbIOOpA HOAXOAANIEH CTPATErMU KJIMEHT
JIOJIDKEH TIOHUMATh, YeM OTJIMNYAIOTCS pa3Hble crpareruu. [loaTtomy HaBepHsSKa
HPUIETCST PACKPBITh KJIMEHTY HEKOTOPbIe ocobeHHocTH peanusain. OTcroa cie-
JIYET, 4TO TATTEPH CTPATErns CTOUT NMPUMEHSITH JIUIIb TOI/IA, KOT/Ia Pa3/indust
B TIOBE/IEHUW UMEIOT 3HAUEHUeE JJIST KJIUEHTa,;

Q obmen unpopmavuei mexncdy cmpamezueil u xonumexcmom. VaTepdeiic Kaacca
Strategy paszensgercsd BceMu MoJKIaccaMu ConcreteStrategy — HEBaKHO,
CJIO;KHA WM TPUBUAJTbHA X pean3alius. [0aTomMy BIOJIHE BEPOSITHO, YTO HEKO-
TOpBIE CTPaTernu He OYAYT MOJIb30BAThCS BCEll IepegaBaeMoii M nH(OpMaLuert,
0COGEHHO IPOCThIe. DTO O3HAYAET, YTO B OTHEIBHBIX CIyYassX KOHTEKCT CO3HacT
U TPOMHUTINATM3UPYET MapaMeTphl, KOTOPble HUKOMY He HYKHBI. Eci Bo3HWK-
HeT mpobJieMa, TO MeXIy KlaccaMu Strategy u Context NMPUAETCs YyCTaHO-
BUTH O0JIee TECHYIO CBSI3b;

Q yeeauuenue uucia oboexmog. IlpuMeHenne CTpaTernii yBeJIMINBaeT YUCI0 OObEK-
TOB B IpUyIOKeHNU. VIHOT/Ia 3TN M3/IEP>KKN MOKHO COKPATUTh, €CJIN PEATn30BaTh
cTpareruu B Bujie 0OBEKTOB 03 COCTOSIHUS, KOTOPbIE MOTYT Pas/e/siThCs He-
CKOJBKUMU KOHTeKCcTaMu. OCTaTOYHOE COCTOSTHNE XPAHUTCST B CAMOM KOHTEKCTe
U TepelaeTcsl MK KakIoM oOpallleHun K 0ObeKTy-cTpareruu. PasjesiemMbie
CTpaTeruu He JI0JKHBI COXPAHSATh COCTOSTHUE MESK/y BbI3oBaMu. B orricanuu nat-
TepHa IIPUCIOCOOIEHEI] 9TOT MOAXO0 00cysKaaeTcs Ooee moapoGHO.

Peanusauus
PaCCMOTpI/IM cjeymonie BoIpocChl peajan3alinm:

Q onpedenenue unmepgpeticos xiaccos Strategy u Context. VInTepdeiichl KaccoB
Strategy u Context MOryT obecrednTs 00beKTy Kiiacca ConcreteStrategy
3 bEKTUBHDIN JOCTYIT K JIIOOBIM JIAHHBIM KOHTEKCTA, U HA000POT.

Hampumep, Context mepemaer AaHHBIE B BUie TApaMeTPOB OMEpaNUsIM KIacca
Strategy. DTO pa3pbIBaeT TECHYIO CBI3b MEKIY KOHTEKCTOM U cTparerueii. [Ipn
9TOM HE MCKJIIOYEHO, YTO KOHTEKCT GYIET MepeiaBaTh JaHHbIe, KOTOPbIE CTpaTe-
TUU He HYKHBI.

[lpyroii MeTo/1 — TIepeziaTh KOHTEKCT B KAUECTBE APTYMEHTA, B TAKOM CJIydae CTpa-
Terust GyJIeT 3alpalluBaTh Y HETO JaHHbIE, WJIH, HAIIPUMED, COXPAHUTD CCHLIKY
HA CBOIl KOHTEKCT, TaK 4TO TepeaaBaTh BooOIIe HUUero He mpuaercs. VI B ToM,
U B JIPYTOM CJIy4asix CTPATETHsT MOJKET 3aPAIIBaTh TOJIBKO Ty WHGOPMAIINIO, KO-
TOpast peaibHO HeoGxommMa. Ho Torma B KOHTEKCTE MOTKEH OBITh OmpeesieH 6o-
Jiee Pa3BUTHIN MHTEPdETIC K CBOMM JIAHHBIM, YTO HECKOJIBKO YCUJIUBAET CBSI3AHHOCTh
KJaccoB Strategy n Context.

Kaxoii 1moxo/ Jrydiiie, 3aBUCUT OT KOHKPETHOTO aJTOpUTMa 1 TpebGoBaHuUi, KO-
TOPbIE OH MPeIbsBIIIeT K JaHHBIM;
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Q cmpamezuu kax napamempvl wabnona. B C++ 1y KoHGUIypupoBaHUs Kiacca
cTparermeil MOKHO MCIIOJIb30BaTh MIAOJOHBL. ITOT CIOCOO XOPOII, TOJbKO €CJIM
CTpaTerus onpeessieTcss Ha dTane KOMIUJISAINN U ee He HYKHO MEHSITh BO BpeMsl
BbITIOSTHEHM:. Toria KoH(GUTYprpyeMbIil Kiracce (HarpuMmep, Context) onpesesis-
ercst B BUJle 11abJI0Ha, [I7IsI KOTOPOTO KJIace Strategy SIBJSIETCS TTapaMETPOM:

template <class AStrategy>

class Context {
void Operation() { theStrategy.DoAlgorithm(); }
//

private:
AStrategy theStrategy;

}i

3areM 3TOT KJIace KOH(PUTYpUpYyeTCs KIaccoM Strategy B MOMEHT WHCTAHITU-
pOBaHUSI:

class MyStrategy {
public:

void DoAlgorithm() ;
}i

Context<MyStrategy> aContext;

[Tpu ucrosb3oBaHuy MAGJIOHOB OTIHAAET HEOOXOAUMOCTD B aGCTPAKTHOM KJIac-
ce [uis onpesienienust uuTepgeiica Strategy. Kpome Toro, nepeiaya crpareruu
B BHJIe TapaMeTpa abJI0Ha O3BOJISIET CTATUYECKH CBSI3aTh CTPATErNIO ¢ KOHTEK-
CTOM, BCJIE/ICTBUE YeTO MOBbIIAeTcst 9 PeKTUBHOCTL MTPOrPAMMBbI;

0 obsexmol-cmpamezuu MoJcHO He 3adasams. Knace Context paspeniaercs yrpoc-
THTb, €CJIH [l HETO OTCYTCTBUE KaKOI ObI TO HU OBLIO CTPATErUH SIBJISIETCST HOP-
moit. ITpeske uem obparaTbest K 00beKTy Strategy, 00beKT Context mpoBe-
pster Haswuue crtparerud. Ecam na, To pabota MpopoJkaeTcsi Kak OObIYHO,
B IPOTUBHOM CJTy4ae KOHTEKCT Peajin3dyer HeKoe ToBeieHure 1o ymoadanuio. Jlo-
CTOMHCTBO TAKOTO TIOIXO/A B TOM, YTO KJIMEHTaM BOOOIIe He HY;KHO UMETb JIeJI0
CO CTPATErusIMU, €CJIM UX YCTPAUBAET MOBEAEHHE 10 YMOTYaHUIO.

lMpumep koga

N3 pazpena «MoruBaiusi» Mbl NpuBejieM ()parMeHT BbICOKOYPOBHEBOTO KO/IA,
B OCHOBE KOTOPOTO JiesKaT Kjacchl Composition u Compositor us 6ubimnoreku
InterViews [LCI+92].

B xmacce Composition ecTb KOMIEKIHUSA 9K3EMILISIPOB Kiacca Component, Mpe-
CTaBJISIONINX TEKCTOBBIE U TpauecKre 3JIeMeHThI IOKyMeHTa. KOMITOHOBINNK, TO €CTh
HEKOTOPBIii IOAKIACC KjIacca Compositor, cocTaBigeT U3 00bheKTOB-KOMIIOHEHTOB
CTPOKH, peannsys Ty WA UHYIO cTpaTeruio pasduenus: Ha cTpoku. C KaabiM 00beK-
TOM aCCOIIMMPOBAH €r0 eCTECTBEHHbBIN pa3Mep, a TaKKe CBONCTBA PACTIATMBAEMOCTHU
U CKUMAEMOCTHU. PacTsruBaeMocThb OTpeessieT, HACKOJIbKO MOJKHO YBETUYUBaTh 00b-
€KT TI0 CPAaBHEHUIO C eTO eCTECTBEHHBIM Pa3MepPOM, a CKIMAeMOCTh — HACKOJBbKO MOK-
HO 3TOT pa3Mep yMeHbIaTb. KoMosuimst nepeaer st 3HaU€HNS KOMITOHOBIIIUKY, KO-
TOPBI UCIIOJIB3YET X, YTOOBI HANTH ONTUMAIbHOE MECTO JIJIst Pa3phbiBa CTPOKH.
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class Composition ({
public:
Composition (Compositor*);
void Repair();
private:
Compositor* compositor;
Component* components; // CHMCOK KOMIOHEHTOB

int componentCount; // UMCIIO KOMIIOHEHTOB
int lineWidth; // wyprHa CTPOKM B KOMIO3uuyy Composition
int* lineBreaks; // To3MUMM TOUYEK pas3peiBa CTPOKM
// (M3MepeHHEE B KOMIIOHEHTAaX)
int lineCount; // uucio cTpok

I

Kor/a Bo3HUKaeT HEOOXOMMOCTh U3MEHUTD PACIIOJIOKEHNE 3JIEMEHTOB, KOMITO3H-
1M 3aMpalinBaeT y KOMIOHOBIIMKA TO3UIUN TOYEK Pa3pbiBa cTPOK. IIpu aToM oHa
nepeziaeT KOMIOHOBIUKY TPU MacCHBA, B KOTOPBIX OIHMCAHBI €CTECTBEHHBIE Pa3Mephbl,
pacTATUBAEMOCTH W CKUMAEMOCTh KOMIIOHEHTOB. Kpome ToTo, TlepeiaeTcs Yucio KOM-
ITOHEHTOB, NIMPWHA CTPOKNU U MaCCHB, B KOTOprl/)I KOMIIOHOBIIIUK JTOJIKEH ITOMECTUTDH
MMO3UIMY TOUEK Pa3pbiBa. KOMIIOHOBIMK BO3BpAIIAeT YUCJIO PACCUUTAHHBIX UM TOYEK
paspbiBa.

WNurepdeiic kinacca Compositor MO3BOJSET KOMIIO3UIMN MIEPeaTh KOMIIOHOB-
MUKy BCIO HeOOXoauMyto emy wHpopMaiuio. [IpuBeneM puMep mepeiadn JaHHBIX
CTpaTeruu:

class Compositor {
public:
virtual int Compose (
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
) = 0;
protected:
Compositor () ;

I

3ameTnM, uTO0 Compositor — 3T0 abCTPAKTHBIN Kjacc. B ero KOHKPETHBIX MOJI-
KJIACCAX OTPe/IeIeHbl Pa3JIMUHble CTPATErny PpasOMeHsT Ha CTPOKH.

Komrozuiiust o6paraercst K CBoeMy KOMIIOHOBIIUKY MTOCPEICTBOM OTlepaliii Repair,
KOTOpasi IPEXK/ie BCEro MHUIMAIN3UPYET MAaCCUBBI, CO/IEPIKAI€e eCTECTBEHHBIE Pa3Me-
PbI, PACTATMBAEMOCTh U CKUMAEMOCTh KasKI0T0 KOMITIOHEHTa (MOAPOOHOCTH MBI OITyC-
KaeM). 3aTeM Repair BBI3BIBACT KOMIOHOBIIUKA JIJIS TIOJTYIEHUS MO3UITAN TOUYEK pas-
PbhIBA U, HAKOHEIl, 0TOOPAKAET TOKYMEHT (3TOT KOJI TAK/Ke OIMYIIEeH):

void Composition::Repair () {
Coord* natural;
Coord* stretchability;
Coord* shrinkability;
int componentCount;
int* breaks;
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// IIOOTOTOBMUTE MACCUBEL C XapaKTepUCTHUKaAMM KOMIIOHEHTOB

//

// omnpemenuTb, TIe OOJKHE OHTb TOUKM pa3phHBa
int breakCount;
breakCount = compositor->Compose (
natural, stretchability, shrinkability,
componentCount, lineWidth, breaks
)

// Pa3sMeCTUTb KOMIOHEHTH C y4YeTOM TOYEeK PasphBa
//
}

Tenepb paccMOTpUM TOZIKIIACCHI K1acca Compositor. Kimace SimpleCompositor
[ OmpeieIeHNs TO3UINIA TOYeK Pa3pbiBa UCCIEAYeT KOMIIOHEHTBI 110 OTHOMY:

class SimpleCompositor : public Compositor ({
public:
SimpleCompositor () ;

virtual int Compose (
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
)
//
}i

Kiacc TexCompositor ucnomnssyer 6osee riaodasibiyio crpareruio. OH paccmar-
puBaeT ab3ay MEeTMKOM, TPUHUMAA BO BHUMAaHUE PA3MEPBI 1 PACTATHBAEMOCTH KOMITO-
HEHTOB. JIaHHBII KTAcC TaKKe MBITACTCS PABHOMEPHO <«PAacKpachThy ab3all, MUHIMHU-
3UPYS IUPUHY [IPOIIYCKOB MEXKIY KOMIIOHEHTAMMU:

class TeXCompositor : public Compositor {
public:
TeXCompositor () ;

virtual int Compose (
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]
)i
//
i
Kinace ArrayCompositor pa361/IBaeT KOMIIOHEHTDBI Ha CTPOKM, OCTABJIAA MEKAY

HUMHU PaBHbIE TPOMEKYTKH:

class ArrayCompositor : public Compositor {
public:
ArrayCompositor (int interval);
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virtual int Compose (
Coord natural[], Coord stretch[], Coord shrink[],
int componentCount, int lineWidth, int breaks[]

//
}i

He Bce M3 9THX KIIACCOB UCIIOIB3YIOT B TIOJHOM 00BeMe HHHOPMAITHIO, TEPETAHHYI0
omeparu Compose. SimpleCompositor UTHOPUPYET PACTATUBAEMOCTh KOMIIOHEH-
TOB, TIPUHUMASA BO BHUMAHNE TOJBKO MX €CTECTBEHHYIO MNpUHY. TeXCompositor nc-
TOJIB3YET BCIO MepelaHHyIo MH(pOPMAINIo, a ArrayCompositor UTHOPUPYET ee.

ITpu cospanuy skseminIgapa kiaacca Composition Bbl llepejjaeTe eMy KOMIIOHOB-
IIHK, KOTOPBIM COOMPAETECH TIOJIH30BATHCST:

Composition* quick = new Composition(new SimpleCompositor);
Composition* slick = new Composition(new TeXCompositor) ;
Composition* iconic = new Composition (new ArrayCompositor (100));

Nurepdeiic knacca Compositor THATENbHO CIPOEKTUPOBAH JIJIS TOIEP;KKU BCEX
aJITOPUTMOB PasMeIeH I, KOTOPbIe MOTYT OBITh PEAIM30BaHbl B MOJKIaccax. Bpsiy in
BaM 3aXOUETCS M3MEHSATDH JAHHBIN WHTEpGEIC MTPU MOSBJIECHUN KaXKI0TO HOBOTO MOJI-
KJIACCA, TOCKOJIBKY 9TO O3HAYAJIO ObI TIEPETUCHIBAHUE YIKE CYIIECTBYIOIINX MOAKIACCOB.
B o6ieM ciryuae umMeHHO HHTEPGENCH KJIAacCOB Strategy n Context ONPEIesIoT, Ha-
CKOJIBKO XOPOIIO TIATTEPH CTPATErns COOTBETCTBYET CBOEMY HA3HAUECHUIO.

U3BecTHblIe NpyUMeHeHNs

Bubmorexn ET++ [WGMS88] 1 InterViews MCTIOMB3YIOT CTPATETHHN JIJIsI MHKATICY-
JISIIIAW JITOPUTMOB Pa3OUEHNUsT Ha CTPOKH — TaK, KaK MbI TOJBKO UTO BUIEIH.

B cucreme RTL 11 onrruvuzanum koa KoMmasistopos [JML92] ¢ momoribio crpare-
THI OTIPEIETIIOTCS PA3IMIHbBIC CXeMbI pactpesieieHusT perucTpoB (RegisterAllocator)
W TIOJIUTUKU YTIPAaBJIeHUsT TOTOKOM KoMaH[l (RISCscheduler, CISCscheduler). I10
T03BOJISIET THOKO HACTPAMBATH OIMTHUMH3ATOP JIJIsI PA3HBIX [EJIEBbIX MAIMHHBIX apXUTEKTYP.

Kapkac ET++ SwapsManager npesiHazHaueH /71t TOCTPOCHUS TPOTPaMM, PACCUu-
TBIBAIONUX TIEHBI JIJIST Pa3JIUIHBIX (DIMHAHCOBBIX MHCTPpyMeHTOB [ EG92]. KitoueBbiMu
abCTpaKIUsIMK JIJIST HETO SIBJISTIOTCST Instrument (MHCTPYMeHT) U YieldCurve (Kpu-
Bast 10X071a). PazymiaHble MHCTPYMEHTBI PeasTi30BaHbl Kak MOJIKIACCHI KTacca Instrument.
YieldCurve paccuuTbiBaeT KO3(hMUIMEHTHI TMCKOHTUPOBAHNUS, HA OCHOBE KOTOPBIX
BBIYUCIISIETCST TEKyTIee 3Hauenne Oyayiiero aBuxkenns auksuanocti. Oba xiracca me-
JIETUPYIOT YacTb CBOErO IOBEJIEHUS oObekTaM-cTparerusiM Kjiacca Strategy. B kap-
Kace IPUCYTCTBYET CEMENCTBO KOHKPETHBIX CTPATETHH [Tl TEHEPUPOBAHUS IBUKCHIS
JIMKBUTHOCTH, OIIEHKH 000POTOB M BBIYUCJCHUST KOA(DMOUIMEHTOB AUCKOHTHPOBAHNS.
MozkHO co3/1aBaTh HOBbIE MEXaHU3MbI PACYETOB, KOHPUTYPUPYS KiIacchl Instrument
1 YieldCurve ApyruMu 0ObEKTaMI KOHKPETHBIX CTPATETHIA. ITOT MOAXO/ TIOIEPIKI-
BaEeT KaK MCIIOJb30BAHUE CYIIECTBYIONTNX PEATU3AIIHIT CTPATErWH B PA3JIMYHBIX COUETA-
HUSX, TaK U OTIpeJieIeHNe HOBbIX.

B 6ubsmorexe kommnonertoB I'peiign Byda [BV90] crpaTernu ucmosb3yoTes Kak
apryMeHThI 1abiIoHOB. B Kiraccax KOJUIEKIMN MOIEP/KUBAOTCS TPU PAa3HOBUIHOCTH
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cTpaTeruil pacrpeeseHus NaMsaTH: yipasidgeMmas (pacipeziesieHue U3 11yJa), KOHTPO-
Jmpyemast (pacrpeziesienne u 0CBOOOKIEHUE 3alUIIEHbI 3aMKaMU) U HEYIpaBJIsieMast
(cranzaprhoe pactpenenenue namsarn). Crparerus nepeacTcs Kiaaccy KOJJIEKINK
B BUJIC apryMeHTa 1abJoHa B MOMEHT ero WHCTaHInpoBanust. Harmpumep, KOJTeKimst
UnboundedCollection, B KOTOPOIl UCIOIb3YyETCsT HEYTIPABJsieMas CTpaTeTns, NH-
cranmupyercd kak UnboundedCollection<MyItemType*, Unmanaged>.

RApp — aT0 cucrema st IPOEKTUPOBAHUST TOMOJIOTUN MHTETPATbHBIX cXeM [ GA8Y,
AGI0]. 3amaua RApp — MpoJIOKUTH MPOBOJIA MEK/Y PA3JUYHBIMU ITO/ICUCTEMAaMU Ha
cxeme. AJITOPUTMBI TPACCUPOBKY B RApPp omnpe/iesieHbl Kak MOAKIAcChl abCTPAKTHOTO
KJlacca Router, KOTOPBIN SBJISETCS CTpaTerueii.

B 6ubsmorexe ObjectWindows dupmbr Borland [Bor94] crparerun ncionbsyorcest
B /INQJIOTOBBIX OKHAX JIJI TIPOBEPKU ITPABUIBHOCTH BBEICHHBIX [T0JIb30BATE/IEM TAHHBIX.
Harpumep, MOKHO KOHTPOJIMPOBATD, YTO YNCJIO IPUHAJICKUT 3aJaHHOMY JIMAIIa30HY,
a B IAHHOM TI0JIE JIOJDKHBI OBITH TOMBKO THdpbl. He nckmodyeno, 4to mpu mposepke Kop-
PEKTHOCTH BBEAICHHO# CTPOKH TIOTPEOYETCst MOMCK JAHHBIX B CIIPABOYHON TabiuIie.

Jnst nHkancy sanuu crpareruii mposepku B Object Windows nemosib3yiorest 00beKThI
kylacca Validator — yacTHbIl ciaydail narrepra ctpaternd. Iloss g BBoja TaHHbIX
MENETUPYIOT CTPATETHIO KOHTPOJIST HeoOs3aTeTbHOMY 00beKTy Validator. Knnent mpu
HEOOXOIMMOCTH IPUCOEINHSIET TAKUX TIPOBEPSIONINX K MOJIO (IIPUMEP HeoOs3aTeNbHOI
cTparernn). B MOMEHT 3aKpBITHS IMATIOTOBOTO OKHA TOJISL <IIPOCAT» CBOUX KOHTPOJIEPOB
MPOBEPUTH MPABUIBHOCTD JAHHBIX. B GHOIHOTEKE UMEIOTCS KJIACCHI KOHTPOJIEPOB ISt
Hanboiee pacTpoOCTPAHEHHBIX CIyYaeB, HApUMep RangeValidator AT TIPOBEPKH
TPUHAJTEKHOCTH YHCa Auana3ony. Ho KIMeHT MOJKeT JIETKO ONPENeTNTh U COOCTBEH-
HbIE CTPATEruH ITPOBEPKHU, TOPOK/IAS TIOJIKIACCH OT Kiacca Validator.

PopcrBeHHble naTtrepHbl

MpucnocobneHew: 06bEeKThI-CTPAaTerui B GOJIBIINHCTBE CIYYAeB TOAXOIAT KaK
PUCTIOCOOJIEHITBL.

MatTepH Template Method

Ha3BaHue n knaccugukaums natrepHa
LLIa6noHHbI METOA, — HATTePH TTOBEIeHUsT KIACCOB.

Ha3Ha4yeHue

LLIaGnoHHbIN METO., onpeesisieT OCHOBY aJrOpyuTMa U IO3BOJILAET MMOJAKJIaccaM I1e-
peoripeeJiInTb HEKOTOPBIE IIarn aJiIrOPUTMa, HE U3MEHAA €ro CTPYKTYPY B IIE€JIOM.

Motusauns

PaccMoTpuM kapkac MpUIOKeHUS, B KOTOPOM MMEIOTCA Kacchl Application
n Document. Kiacc Application oTBeyaeT 3a OTKPBLITHE CYIIECTBYIONIMX JOKYMEH-
TOB, XpaHAIINXCS BO BHelHeM (opmare, HanpuMep B Buze daiira. OObeKT Kiaacca
Document MpeACTaBJsIeT WHMOPMAIIIO TOKYMEHTa MOCTIe ero MPouTeHns n3 aiiia.

[IpuioKeHus:, TOCTPOEeHHbIE Ha Has3e ATOrO KapKaca, MOIYT TIOPOKAATh MOKIACCHI
OT KJlaccoB Application u Document, OTBEYAIONTHE KOHKPETHBIM MOTPEOHOCTSIM.
Hampuwmep, tpadudecknii pepaxtop ompenesuT TMoakKgacchl DrawApplication
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1 DrawDocument, a 9J1IeKTpOHHas TabJnIa — MOJKIacChl SpreadsheetApplication
n SpreadsheetDocument.

docs .
Document le-«——<| Application
Save() AddDocument()
Open() OpenDocument()
Close() DoCreateDocument()
DoRead() CanOpenDocument()
AboutToOpenDocument()
MyDocument |- - - - - MyApplication
DoRead() DoCreateDocument() ©- [ = = —| return new MyDocumentEI
CanOpenDocument()
AboutToOpenDocument()

B abcrpaxtHOM Kiracce Application ompejiesieH airOpuT™ OTKPBITHSI U CIUTHI-
BaHMs JOKYMEHTA B ollepaniuu OpenDocument:

void Application::OpenDocument (const char* name) {
if (!CanOpenDocument (name)) {
// pabora C 3TUM JOKYMEHTOM HEBO3MOXHA

return;
}
Document* doc = DoCreateDocument () ;
if (doc) {

_docs->AddDocument (doc) ;
AboutToOpenDocument (doc) ;
doc->Open () ;
doc->DoRead () ;

}

Oneparust OpenDocument ONPEIESIET BCe Mark OTKPLITHS JoKyMeHnTa. OHa mpo-
BepsieT, MOKHO JIM OTKPBITh JIOKYMEHT, co3/aeT 00beKT Kiacca Document, Jo6aBJsieT
ero K Habopy JOKYMEHTOB U CUUTHIBAET HOKYMEHT U3 (haiia.

Onepanuio Buga OpenDocument Mbl Oy/IEM Ha3bIBATh UAGLOHHBIM MEMOOOM, OITH-
CHIBAIOIIMM QJITOPUTM B TePMHUHAX aOGCTPAKTHBIX OIEPalliii, KOTOPbIE 3aMEIIeHbI B MOJI-
KJIaccax JiUIst oIy aeHust Hy:KHOTo nioBesierns. [Tofkmaces kinacca Appl ication BbITION-
HSTIOT MTPOBEPKY BO3MOXKHOCTU OTKPBITHS (CanOpenDocument) ¥ CO3/IAHNS IOKyMEHTa
(DoCreateDocument). [Togkmacest kiracca Document CYUTHIBAIOT IOKyMeHT (DoRead).
[TTabIOHHBIN METO OTpPEEssieT TAK/Ke OIEePaIlnio, KOTOpast MO3BOJISET MOAKIACCaM
Application mojyuuTh WHGOPMAIIMIO O TOM, YTO JOKYMEHT BOT-BOT OYAET OTKPBIT
(AboutToOpenDocument). Onpeessiss HEKOTOPbIE MIATH aJTOPUTMA C TIOMOIIbIO ab-
CTPAKTHBIX OIeparinii, mabJIOHHbI MeTO (PUKCUPYET MX TIOCIIE0BATEbHOCTD, HO M0-
3BOJISIET PEATNU30BATh UX B MOJKIACCAX KIACCOB Application n Document.
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NMpumeHnmocTb
[Marrepn WABGNOHHBIN METOL, CllelyeT UCIIOIb30BATD:

0 4TOOBI OJJHOKPATHO MCIIOJIH30BATH HHBAPUAHTHBIE YaCTU aJITOPUTMA, OCTABJISISA
peasi3aIio U3MEHSIOIIETOCs TOBEJIEHUST HA YCMOTPEHNUE TIO/IKJIACCOB;

0 KOT/[a HY’KHO BBIYJICHUTDH W JIOKAJTM30BATh B OJHOM KJacce MoBecHe, obiiee
JUISL BCEX TMOJIKJIACCOB, 1abbl M36exkaTh AyOaMpOBaHyst KOJAa. TO XOPOIIUii PH-
Mep TEXHUKU «BBIHECEHUS 32 CKOOKH ¢ 11e/IbI0 0600IEeHUs », ONIMCaHHON B pabo-
te Yuibsama Onpaiika (William Opdyke) u Panbda Jsxomcona (Ralph Johnson)
[O]J93]. Crauana upeHTUGUIUPYIOTCS Pa3IUuUsl B CYIIECTBYIOIIEM KO/JIe, a 3a-
TEM OHU BBIHOCSITCSI B OT/IEJIbHBIE Ollepalii. B KoHeuHOM UTOTe pa3smyaioliye-
cst (hparMeHThl KOJ[a 3aMEHSTIOTCS MabJIOHHBIM METOJIOM, M3 KOTOPOTO BhI3bIBA-
I0TCSI HOBBIE OIIEPAITHH;

O JJISt YIIPABJIEHUS PACIIUPEHUAME TOAKIACCOB. MOXKHO ONPeIe/UTh MabJIOHHbII
METOJ[ TaK, 4TO OH OyzieT Bbi3biBaTh oneparuu-3arenky (hooks) — cm. pasmnen «Pe-
3yJIbTaThl» — B OIPE/IEJIEHHBIX TOUKAX, PA3PEIINB TEM CAMbIM PACIITUPEHIE TOJIb-
KO B 9THX TOYKAX.

CTpykTypa

AbstractClass

TemplateMethod() O (- = = = = A
PrimitiveOperation ()
PrimitiveOperation2()

PrimitiveOperation1()

PrimitiveOperation2()

ConcreteClass

PrimitiveOperation1()
PrimitiveOpetation2()

YyactHukn

0 AbstractClass (Application) — aBCTpPaKTHbIA Knacc:

— ormpesiesisieT abCTPAKTHBIE NPUMUMUGHbIE ONEePALULL, 3aMEITaeMble B KOHKPET-
HBIX TOJIKJIACCAX IS PEAJIU3aINH 11ar0B aJlTOPUTMA;

— peanu3syeT abJOHHbBII METO/, onpeaesonuii ckeser ajropurma. 1labioH-
HBIIT METO/ BbI3bIBAET IIPUMUTHUBHBIC OTIEPAIIMH, & TAK)Ke ONepaIliu, orpese-
JIeHHbIE B KJiacce AbstractClass win B IPyrux o0beKTax;

0 ConcreteClass (MyApplication) — KOHKPETHbIN Knacc:

— peasn3yeT IPUMUTUBHBIE OTIEPAIIMH, BBITTOJIHIIONIUE MIATH aJITOPUTMA CIIOCO-

6GOM, KOTOPBIii 3aBUCHT OT TIOJIKJIACCA.

OTHoLeHus

ConcreteClass mnpejriojaraeT, YTO MHBapUAHTHBIE IIArd aJITOPUTMaA 6y/1yT BbI-
OJIHEHBI B AbstractClass.
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Pe3ynbtarsi

[TabsoHHbIE METOIBI — OAMH U3 (DYHAAMEHTATBHBIX IPUEMOB TIOBTOPHOTO UCIIOJIb-
3oBanust kopa. OHu 0COOGEHHO BasKHBI B OMOIMOTEKAX KJIACCOB, IOCKOJIbKY MPEI0CTAB-
JITIOT BO3MOKHOCTD BBIHECTH 00111ee TIoBeIeHre B OUOIMOTEYHbIE KITaCChl,

[Ta61oHHbIE METO/BI TIPUBO/AT K MHBEPTUPOBAHHOKN CTPYKTYPE KOZIA, KOTOPYIO MHOT-
J1a Ha3bIBAIOT MIPUHIUIIOM [ OJTHBY/Ia, TIO[PasyMeBast YaCTo yIOTPEOISIEMYTO B 3TON KUHO-
umriepun (pasy «He 3BonnTte nam, Mbl camu 1o3BoHuM> [Swe85]. B mantom ciyuae ato
O3HAYAET, YTO POAUTENLCKHUI KJIACC BHI3BIBAET ONEPAIIMHU TIOKIACCA, & He HA0OOPOT.

[TabsoHHbIE METO/IBI BBI3BIBAIOT OTIEPAIIUH CJAETYIONX BUIOB:

0 KOHKpeTHbIe omeparn (6o 3 kracca ConcreteClass, MO0 M3 KIACCOB KITH-
€HTa);

0O KOHKpeTHBIE OTepanny u3 kjiacca AbstractClass (To ecTh onepanuy, moJes-
HBIE BCEM TTOJIKITACCaM);

O TPUMHUTHBHBIE OMEPaIiu (TO €CTh aOCTPAKTHBIE OTIEPAIIUH);

0 dabpuunbie MeToabl (CM. IaTTepH GABPUYHBIA MEeTOoL);

0 onepanmu-3arenku (hook operations), peasmsyroriie oBeICHIE TIO YMOTIAHHIO,
KOTOPOE MOKET ObITH PACITMPEHO B MOAKIAacCaX. acTo Takast Omepariysi o yMoJi-
YAHUIO HE JlelaeT HUYETO.

Basxro, uT0OBI B MIAGJOHHOM METO/IE€ YETKO PAs3/IMIaJINCh OTePaIlni-3arennku (KOTo-
pble MOJICHO 3aMelaTh) U abCTpaKTHble onepaiuu (KOTOpble HyicHo 3aMenarth). YTo0bl
MOBTOPHO UCIIOJIb30BATh A0CTPAKTHBIN KJIACC ¢ MAKCUMATLHOU 3(h(eKTUBHOCTBIO, aBTO-
PBI TIOJIKJIACCOB JIOJLKHBI TOHUMATD, KaKUe OTEPAIINN TTPEAHAZHAUCHBI [IJIS 3aMETICHMUS.

[Moaxmace MOXKeT pacupuTh TIOBEIEHE HEKOTOPOIT OMEPaIliy, 3aMEeCTHUB €€ U SBHO
BBI3BAB ATY OINEPAINIO U3 POAUTETHCKOTO KJacca:

void DerivedClass::Operation () {
ParentClass: :Operation();
// PacumpenHoe mnoeeneHnme kjacca DerivedClass

}

K coskazenuio, oueHb JIerko 3a0bITh 0 HEOOXOANMOCTH BbI3bIBATH YHACIEAOBAHHYIO
oreparnuio. Y Hac ecTh BO3MOKHOCTH TPaHC(HOPMUPOBATH TAKYIO OTIEPAIUIO B MaOIOH-
HBIIT METO/] C TIeJTbI0 TIPEIOCTABUTD POTUTENIO KOHTPOJh HAJ TeM, KaK MOKIACCH pac-
mmpstroT ero. Vaest B ToM, 4ToObI BBI3BIBATH OTE€PAIMO-3a1eNKy U3 MIabJIOHHOIO METO-
7la B POAUTENBCKOM Kiacce. Torna MoAKIACCH CMOTYT TIepeonpeie/INTh UMEHHO 3Ty
OTIeparuio;

void ParentClass::Operation () {
// TloBemeHMe POOMUTENLCKOTO kjlacca ParentClass
HookOperation() ;

}

B poautenpckom kiacce ParentClass onepanusi HookOperation He jenaer
HUYETO:

void ParentClass::HookOperation () { }
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Ho ona 3aMellleHa B ITO/IKJIaCCaX, KOTOPbIE€ PACHINPAIOT ITOBEACHUE:

void DerivedClass::HookOperation () {
// pacuvpeHye B NPOM3BOIHOM Kjlacce

}

Peanusauus

Crour paccKa3aTb O TPEX aCHEKTaX, KaCalOINXCs pealn3alinm:

Q ucnoav3osanue koumpous docmyna ¢ C++. B 9TOM sS3bIKe TIPUMHUTHBHBIE OTIEpa-
I[11, KOTOPbIE BBI3bIBAET MIAGJOHHBIA METO/, MOKHO OOBSIBUTD 3aIUAIIEHHBIME
uiaeHamu. Torga rapaHTHPYETCst, 4TO BBI3BIBATH UX CMOJKET TOJBKO CaM IMabIoH-
HbIIT MeTO/I. [IPUMUTHBHBIE OMIEPAIIUH, KOTOPBIE 0043aMeIbHO HY;KHO 3aMEIIaTh,
OOBSIBIISAIOTCS KK YMCTO BUPTyanbHble hyHKIn. CaM mabIoHHbIH METO 3aMe-
NIaTh HE HAJIO, TAK YTO €ro MOXKHO C/IeJIaTh HEBUPTYATIbHON (DYyHKITUEH-YTIeHOM;

Q cokpawenue Yucia nPUMUMUEHslx onepavui. Baxxoil 1esblo 11pyu IIPOeKTUPOBa-
HUM AOJOHHBIX METO/IOB SIBJISETCS BCEMEPHOE COKPAIEHUE YUC/Ia TPUMUTHB-
HBIX OTEpaIuii, KOTOpbIe JOKHBI ObITh 3aMEIEeHbl B MojKIaccax. Yem Gosrbiie
olepaluii Hy>KHO 3aMelaTh, TeM YTOMUTeJbHee CTAaHOBUTCS IIPOrpaMMUPOBaHNe
KJIMEHTA;

Q cozrawenue 06 umenax. BomemuTnh omepanni, KOTOpble HeOOXOMMMO 3aMECTHTh,
MOKHO TIyTeM M0OABIEHMs K UX MMeHaM HeKOoToporo mpedukca. Hampumep,
B Kapkace MacApp juist npusioskenuii Ha miargopme Macintosh [App89]| umena
mabJOHHBIX METOJ0B HauMHatoTcsl ¢ npedukca Do: DoCreateDocument,
DoRead u T.z.

lMpumep kopa

Crenytommuit HarmcanHbiii Ha C++ mpuMep OKa3bIBAET, KAK POJUTEIbCKUH KIacce
MOJKET HaBs3aTh CBOUM IOJIK/JIacCaM HEKOTOPBIN nHBapuanT. IIpumep B3sT us 6ubamo-
texu NeXT AppKit [Add94]. Pacemorpum Kirace View, MOIEPKUBAOIINN PrCOBa-
HUe Ha dKpaHe, — CBOETO POjia UHBAPUAHT, 3aKJIIOYAIONIMICS B TOM, UTO TOJIKJIACCHI
MOTYT U3MEHSTh BUJ TOJbKO TOI/A, KOrJa oH HaxoauTcs B (okyce. s aToro Heob-
XOAUMO, YTOOBI OBLJI YCTAaHOBJEH OIPEAeIeHHBI KOHTEKCT pUcoBaHus (HallpuMeD,
1Beta u mpudTh).

YT0o6bl YCTAHOBUTH COCTOSHEE, MOKHO WCIOJIb30BaTh IMAGJOHHBIH MeTO/
Display. B xmacce View ompezneseHbl IBe KOHKpPeTHBIE oneparun (SetFocus u
ResetFocus), KOTOpble COOTBETCTBEHHO YCTAaHABIMBAIOT U COPACHIBAIOT KOHTEKCT
pucoBaHud. Onepaumﬂ-saueHKa DoDisplay Kiacca View 3aHUMaETCH coOCTBEHHO
pucoBaHueM. Display BbI3biBaeT SetFocus nepes DoDisplay, YTOOBI IIOATOTOBUTh
KOHTEKCT, U ResetFocus mocie DoDisplay — 4TOObI ero cOPOCUT:

void View::Display () {

SetFocus () ;
DoDisplay () ;
ResetFocus () ;



314 | | | | MaTTepHbl NoBeaeHUs

C mesnbio MOJ/IEPKKU WHBApPUAHTA KJIMEHTHI KJjacca View BCeTrjia BBbI3BIBAIOT
Display u IOJKJIACChl View Bcerjaa 3amerniaioT DoDisplay.
B kmacce View onepaius DoDisplay He JIeJlaeT HUYETO:

void View::DoDisplay () { }
Yr106bI OHA YTO-TO PUCOBAJIA, MOAKIACCH IIEPEOIPENEIAIOT €€:

void MyView::DoDisplay () {
// %300pa3uTh COOEPXMUMOE BUIA

}

U3BecTHbIE npuMeHeHus

[ITaboHHbBIE METO/IBI HACTOJILKO (DYHAAMEHTABHBI, UTO BCTPEYAIOTCS MOUTH B KaJK-
noM abcerpakTHOM Kiacce. B paborax Pebexku Bupdce-bpox u ap. [WBWW90, WBJ90]

MOAPOOHO O6CYKIAIOTCS TAOJTOHHBIE METOJIBL.

PoacrBeHHble naTtrepHbl

dabpuryHble METObI YacTO BBI3BIBAIOTCS U3 MAOJIOHHBIX. B puMepe us pasjesa
«MotuBanust» WABGNOHHbIN MeTon OpenDocument BbI3bIBaI GaOPUYHbIA METOL,
DoCreateDocument.

Crtpaterus: wabnoHHble METOAbLI IPUMEHSTIOT HACJE0BaHUE JIJIsST MOJIU(UKAIINN
yactu asroputma. CTpaTermm ucrob3yioT JleJiernpoBaHue /st MOJU(pUKAIUN aJITo-
pUTMa B IIEJIOM.

MatTepH Visitor

Ha3BaHue n knaccugpukaumns natrepHa
[Nocetutenb — IIaTTEPH IMOBE/ICHUS O6'b(3KTOB.

Ha3Ha4yeHue

OrrchIBaeT OIEPAIIIo, BBIIOTHIEMYIO ¢ KayKIAIM OOBEKTOM U3 HEKOTOPOI CTPYK-
Typbl. [larTepn MOCETUTENb 1IO3BOJIAET OIPee]IUTh HOBYIO Ollepaluio, He U3MeHsI
KJIACCHI 9TUX OOBEKTOB.

MoTtuauuns

PaceMOTpUM KOMITUJISITOP, KOTOPBIN MPEICTABIISIET MTPOrPaMMy B BH/e abCTPaKT-
HOTO CMHTAKCUYECKOTO JiepeBa. Haj TakuMu IepeBbsIMU OH JI0JKEH BBITTOJHATH Ollepa-
IUN «CTATUYECKOTO CEMAaHTUYECKOTO» aHAJIN3a, HATTPUMED MTPOBEPSITH, YTO BCe Tepe-
MeHHBIE onpe/iesieHbl. Ele eMy HyKHO reHepupoBaTh KOJ. AHAJTOIHMYHO MOKHO OBLIO
GBI OTIPEIETUTD OTIEPAITY KOHTPOJIST THIIOB, ONITUMU3AIIMN KOJIa, AHAIN3a TIOTOKA BbI-
MOJTHEHUST, TPOBEPKH TOTO, UTO KAJKJON TEPEMEHHON OBIIO MPUCBOCHO KOHKPETHOE
3HAUYEHME TIepesl IePBBIM MCTIOIb30BAHUEM, U T.J1. Bosee Toro, abcTpakTHBIE CHHTAKCH-
YeCKUE JIEPEBbsT MOTJIH OB CJYKUTH /ISt KPACUBOW MEYaTH IPOTPAMMbI, PECTPYKTYPU-
POBaHUS KO/Ia U BBIYMCJCHWS PA3JUYHBIX METPUK TTPOTPAMMBI.

B 60sbIIMHCTBE TAKUX OTIEPAIMi Y3JIbI I€PEBA, IPEACTABSIONINE OIIEPATOPbI TIPH-
CBAWBAHUS, CJIEYET PACCMATPUBATh MHAYE, YeM Y3JIbI, IPEACTABJISIONINE TePEMEHHbBIE
u apudmerdeckre BoipaskeHust. [loaTomy ouH Kiaace GyIeT CO3/IaH st OnepaTopoB
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MPUCBAWBAHUSA, IPYTOM — JIJIs TOCTYTIA K MEPEMEHHBIM, TPETUI — Jijid apudmMeTndec-
KIX BIpasKenuit u T.0. Habop KIaccoB y3J0B, KOHEYHO, 3aBICUT OT KOMITHIUPYEMOTO
A3bIKa, HO He OYeHb CUJIBHO.

Node

TypeCheck()

GenerateCode()

PrettyPrint()
VariableRefNode AssignmentNode
TypeCheck() TypeCheck()
GenerateCode() GenerateCode()
PrettyPrint() PrettyPrint()

Ha mpencraBiennoil guarpaMMe Moka3zaHa 4yacTh uepapxuu kiaaccoB Node. IIpo-
6JieMa 3/1eCh B TOM, UTO €CJIM PACKUIATh BCE ONePaIi 110 KJIaccaM PasinyHbIX Y3JI0B,
TO TIOJIYYUTCS CUCTEMa, KOTOPYIO TPYAHO TOHATH, COMPOBOXKAATD U UBMEHATD. Bpsasn nu
KTO-HUOY b pasbepeTcst B IPOrpaMMe, ecJii KO, OTBEYAOIINI 32 IPOBEPKY THIIOB, Oy-
JIeT IlepeMelllad ¢ KOJ0M, PeaJIn3yIOIIMM KPaCUBYIO I1e4aTh UJIM aHAJIU3 II0TOKA BBIIIOJI-
nenust. Kpome toro, nobassienue moboii HOBOM ornepaiuu notpedyer nepeKoMIuIsium
Bcex KaaccoB. ONTUMaJIbHBIN BAPUAHT — HAJIMUYKE BOSMOKHOCTH J100aBJIATh Olepaliii
110 OT/ZEJBbHOCTU U OTCYTCTBUE 3aBUCUMOCTHU KJIACCOB Y3JIOB OT IPUMEHSIEMbBIX K HUM
oTIepaITuii.

U Toro, u ApYroro Mo;KHO A0OUTHCH, €CIIU IIOMECTUTh B3aUMOCBSI3AHHbBIE OIePalN
U3 KasKJIOTO KJIacca B OT/ETbHbBII 0OBEKT, Ha3bIBAEMBIN 1OCEmumeneM, 1 nepeiaBaTh ero
aJleMeHTaM abCTPAKTHOTO CHHTAKCIYECKOTO JepeBa 1o Mepe o6xo/a. «[IpuHumas» moce-
TUTEJIS, DJIEMEHT ITOChLIAET MY 3aIlPOC, B KOTOPOM COJIEPKUTCA, B YACTHOCTH, KJIACC dJie-
MeHTa. Kpome TOTO, B 3a1poce IPUCYTCTBYeET B BUIe apryMeHTa u cam aseMeHT. [loceTtn-
TEeJIIO B JAHHOM CUTYallUU MPEACTOUT BBIOJHUTD ONEPAIUIO HAJ/l 2JIEMEHTOM, Ty CaMyIo,
KOTOpast HaBePHSIKA HAXO/UJIAaCh ObI B KJIACCE DJIEMEHTA.

Hanpumep, KOMIIMISATOP, KOTOPbII He KCIOJIb3YeT MoceTuTe e, Mor Obl IIpoBe-
PHUTbH THII TIPOLELYPHI, BbI3BAB omnepaiuio TypeCheck s IPeACTaBIsAIoONero ee ad-
CTPaKTHOTO CHHTaKCHYECKOTo JepeBa. Kajkblil yses fepeBa J0JKeH ObLI Peai30BaTh
onepanuio TypeCheck 1yTeM PeKypCUBHOTO BbI30BA €€ e JJI1 CBOMX KOMIIOHEHTOB
(cM. IpuBeIeHHYIO BBINIE AMArpaMMy KJ1accoB). Ecitn ske KOMIMIISTOP TTPOBepPsieT TUTT
IPOLIEAYPHI TIOCPEACTBOM MTOCETUTENIEH, TO eMy J0CTaTOYHO CO34aTh 0OBEKT Kjacca
TypeCheckingVisitor U BbI3BaTh JJI lepeBa onepannio Accept, mepeas eif 3TOT
0OBEKT B KauecTBe aprymeHTa. KaskapIil y3es1 1osKeH ObLT peain30BaTh Accept MyTeM
oOpalleHys K OCeTUTEIO: Y3, COOTBETCTBYIONIMIA OIlepaTopy IPUCBAUBAHMSI, BbI3bI-
BaeT oIeparuio MoceTuTeNsI VisitAssignment, a y3emd, CChLIAIONINNCS Ha TTepeMeH-
HyI0, — omepaluio VisitVariableReference. To, uTo paHblie ObUIO olepalueil
TypeCheck B kiacce AssignmentNode, cTajo onepaiueil VisitAssignment
B KJjacce TypeCheckingVisitor.
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YT00BI TTOCETUTENH MOTJIM 3aHUMATHCST He TOJIBKO MTPOBEPKOIT THIIOB, HAM HEOOXO-
M abCTPAKTHLIN Kitace NodeVisitor, ABISIONIHACS POANTETEM IS BCEX TTOCETUTE-
Jiell cuHTakcuyeckoro Jepesa. Ilpunoskenne, KOTOpOMY HyKHO BBIYUCIATH METPUKU
IIPOrpaMMBbl, OITPEAEUIO Obl HOBBIE MOJKIAcChl NodeVisitor, Tak yTO HaM He MpHU-
ILT0CH GBI I06ABJIATH 3aBUCAIINI OT MPUITOKEHNST KOJ[ B KJIacchl y3J10B. [larTept noce-
TUTEJIb MHKAIICYJUPYET ONEepPallly, BBIIOJHIEMble Ha KaxkA0i haze KOMIUIAINN,
B KJlacce Visitor, acCOMUPOBAHHOM C 3TOM (hazoii.

NodeVisitor

VisitAssignment(AssignmentNode)
VisitVariableRef(VariableRefNode)

A

l I

TypeCheckingVisitor CodeGeneratingVisitor
VisitAssignment(AssignmentNode) VisitAssignment(AssignmentNode)
VisitVariableRef(VariableRefNode) VisitVariableRef(VariableRefNode)

[Froman Jo—nf o

Accept(NodeVisitor)
AssignmentNode VariableRefNode
Accept(NodeVisitor v) Q Accept(NodeVisitor v) Q
1 1
1 1
1 1
v—>VisitAssignment(this)gl | v—>VisitVariabIeRef(this)§|

[Tpumenss narTepH MOCETUTESb, BbI Olpe/iesIseTe JBe hepapXnuu KJIacCOB: O/IHY [JIs
9JIEMEHTOB, HaJl KOTOPBIMU BBIIIOJHsETCS onepalius (Mepapxus Node), a Ipyryto — s
HOCETUTEJIEH, OIMCHIBAIONIMX T€ OllePallii, KOTOPbIE BBLIIOIHAIOTCA HaJl dJleMeHTaMu
(nepapxust NodeVisitor). Hosas omeparus cospaercst myTeM Z00aBJIEHUS HOIKIACCA
B MepapXuUIo KJIacCcoB IoceTuTeieil. JIo Tex mop rnoka rpaMMaThKa s3bIKa 0CTAeTCsl OCTO-
SIHHO#T (TO €CTb He J00aBIISIOTCST HOBbIE MOJKIACCH Node ), HOBYIO (DYHKIIMOHAIBHOCT
MOJKHO ITOJIyYUTh IIyTEM OIIpe/ieNIeHNs HOBbIX IOJIKIaccoB NodeVisitor.

lNMpumeHnmocTb
Ucnonbaylite naTtepH NOCETUTENb, KOTA:

O B CTPYKTYpPE MPUCYTCTBYIOT 0OBEKTHI MHOTUX KJIACCOB C Pa3IMIHBIMU HHTEPGhEi-
CaMU 1 BBl XOTUTE BBITOJIHATD HAJl HUMU OIlePalliH, 3aBUCSIINE OT KOHKPETHBIX
KJIaCCOB;
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0 Haj 06beKTaMH, BXOJSIIIIUME B COCTAB CTPYKTYPbI, HA/IO BBITIOJHATH Pa3HO0Opas-
HbIE, HE CBA3AHHBIE MEKLY cOOOIT OTEPaIlil U BbI HE XOTUTE «3aCOPATh» KIIACCHI
TaKUMU OTeparisiMi. [10CeTUTESb Mo3BOJIsIeT 0GBETMHUTD POJICTBEHHBIE OTlepa-
MM, TOMECTHB UX B OfNH Kacc. Ecim cTpykTypa 06BheKTOB SIBISIETCS 00IIei 171
HECKOJIbKUX MPUJIOKEHUH, TO AaTTePH NOCETUTESb II03BOJIUT B KayK/10€ TIPUJIO-
JKeHUe BKJIIOUNUTD TOJIBKO OTHOCAIIMECS K HeEMY Ollepaliiy;

0 KJIacChl, yCTAHABIMBAIOIINE CTPYKTYPY OOBEKTOB, U3MEHSIOTCST PEIKO, HO HOBbIE
OTepaTui HaJl ATOH CTPYKTYPOit 106ABAIOTCS YacTo. IIpy M3MEHEHNHN KITACCOB,
HPE/ICTABIEHHBIX B CTPYKTYPE, HY;KHO OyJIeT MepeorpeneuTs narepheicol Beex
ToceTUTeJIel, a 3TO MOKeT BbI3BaTh 3aTpyAHeHus. [loaToMy ecsin Kiacchl MEHSIOT-
s IOCTaTOYHO YacTo, TO, BEPOSATHO, JIydllle OIIPEeJIUTh Ollepaliiy IPsSIMO B HUX.

CTpykTypa

VisitConcreteElementA( ConcreteElementA)
VisitConcreteElementB(ConcreteElementB)

A

ConcreteVisitor1 ConcreteVisitor2
VisitConcreteElementA(ConcreteElementA) VisitConcreteElementA(ConcreteElementA)
VisitConcreteElementB(ConcreteElementB) VisitConcreteElementB(ConcreteElementB)
———»| ObjectStructure '—»ol Element
Accept( Visitor)
| ]

ConcreteElementA ConcreteElementB

Accept(Visitor v) Accept(Visitor v) Q

OperationA() OperationB() |

T

1
v—>VisitConcreteEIementB(this)gl

A1--

| v—>VisitConcreteElementA(this)

YyactHukn

0 Visitor (NodeVisitor) — noceTuTensb:
— 00baBaser onepanuio Visit aas Kaxkaoro kiaacca ConcreteElement
B CTPYKType 00beKTOB. VIMs ¥ CUTHATYpa 9TOil orepaliy UaeHTUGUIIPYIOT
KJIacc, KOTOPBIN MOCHIIAET TIOCETUTEIO 3apoc Visit. JTO MO3BOISAET TTOCe-
TUTEJIIO OTIPEJIEJIUTD, AJIEMEHT KAKOTO KOHKPETHOTO KJiacca OH rocenaet. Bia-
Jiest Takod nHMOpMaIKei, II0CeTHTEIb MOKET 00paIaThes K 3JIEMEHTY Hallpsi-
MYIO depes3 ero uarepeiic;
0 ConcreteVisitor (TypeCheckingVisitor) — KOHKPETHbIA NOCETUTEND:
— peamsyer Bce oreparuu, o0bsIBIeHHble B Kacce Visitor. Kaxas oneparust
peasusyeT (pparMeHT aJropuTMa, OTIPEIEIEHHOTO JIJIsT KIIACCA COOTBETCTBYIOIIETO
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obbekra B crpykrype. Kinace ConcreteVisitor nmpeaocTapisieT KOHTEKCT Jist
ATOTO AJITOPUTMA ¥ COXPAHSIET €TO JIOKATbHOE COCTOsTHUE. acTo B 3TOM COCTOSI-
HUU aKKYMYJIIPYIOTCS PE3YJIbTAThI, OJIyYEHHBIE B IPOIIECCe 0OX0Ia CTPYKTYPBI;
0 Element (Node) — anemeHT:
— ONpeIesIsIeT ONepaInio Accept, KOTOpast MPUHUMAET TOCETUTENIST B KauecTBe
ApPTYMEHTa,;
0 ConcreteElement (AssignmentNode, VariableRefNode) — KOHKPETHbIi
3IEMEHT:
— Ppeam3yeT OrepaInio Accept, MPUHUMATONIYIO TTOCETUTENST KaK apTyMEHT;
Q ObjectStructure (Program) — CTPYKTypa 0ObLEKTOB:
MOJKET II€PEUYNCJIUTDb CBOU 9JIEMEHTDI;
— MOJKET TIPeIOCTABUTD TTOCETUTENIO BBICOKOYPOBHEBBII MHTEpdeiic 17T moce-
MIEHUS CBOUX AJIEMEHTOB;
— MOXeT OBbITh KaK COCTABHBIM O0OBEKTOM (CM. TTaTTePH KOMMOHOBLUMK), TakK
U KOJUIEKIIMET, HAIIPUMED CIIUCKOM UJI MHOKECTBOM.

OTHoOLweHus

O KJIMEHT, UCTIOMB3YIONIMH TIATTEPH NOCETUTENb, 0JKEH CO3/IaTh OOBEKT Kiacca
ConcreteVisitor,asarem 060iTH BCIO CTPYKTYPY, MOCETUB KK/BIIT €€ DIEMEHT.

Q IIpU [IOCEIIEHUN dJIeMEeHTa [T0CJAe/IHNI BbI3bIBAET OIlepalinio NOCETUTENS, COOT-
BETCTBYIOIIYIO CBOEMY KJIACCY. DIEMEHT TIePeIaeT 3TOM omeparnu cebs B Kade-
CTBE apryMeHTa, YTOOBI TIOCETUTENH MOT TIPH HEOOXOAMMOCTU MOJYUUTD JOCTYII
K ero COCTOSHHUIO.
Ha npencrasiiennoil guarpamMme B3aMMOJAEHCTBUIN IIOKa3aHbl OTHOLIEHUST MEXK-
Iy OOBEKTOM, CTPYKTYPOH, TOCETUTETEM U IBYMsI 9JIEMEHTaM.

anObjectStructure aConcreteElementA aConcreteElementB aConcreteVisitor

Accept(aVisitor -
VisitConcreteElementA(aConcreteElementA) .

OperationA()

A

Accept(aVisitor) M

VisitConcreteElementB(aConcreteElementB) |

-

OperationB()

'

1

Pe3ynbtarsl
HEKOTOpre AOCTOMHCTBA M HEJAOCTATKHU IaTTepHa NMOCETUTESb:

Q ynpowaem dobasaenue noevix onepayuil. C TOMOIIBIO TOCETUTEIEH JIETKO J0OABISTh
orepalii, 3aBUCAIIIE OT KOMIIOHEHTOB CJIOKHBIX 00BeKTOB. JIJIst onpeaeseHust
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HOBOI OIepaiyy Hazl CTPYKTYPOil 00BEKTOB JOCTATOYHO IPOCTO BBECTH HOBOI'O 10~
cerutesist. Hanpotus, ecsim (pyHKIIMOHATIBHOCTH pactipesiesieHa o HECKOJIbKIM KJIac-
cam, TO JIJIsT OIPEIEIEHIsT HOBOM OTIepaI[iyl TPUETCS U3MEHHUTD KasK/IbIi KJIACcC;

Q o06vedunsem poocmeenivie ONeParuu i OMceKaem me, KOmopoie ne uUMerom K HuM
omuowenus. PojcTBeHHOE TTOBe/IeHNEe He PA3HOCUTCS TI0 BCEM KjraccaM, TIPUCyT-
CTBYIOIIUM B CTPYKTYPe 00BEKTOB, OHO JIOKAJIM30BaHO B rioceTutese. He cBsizaH-
HBIE JIPYT C JIPYToM (PYHKITUU PACTIPENIETISTIOTCS 110 OT/EIbHBIM TIOIKIACCaM KJIacca
Visitor. IT0 cocoGCTBYET YIIPOIIEHHIIO KaK KJIACCOB, OMPE/IEISIONINX 3JIEMEHTHI,
TaKk ¥ aJTOPUTMOB, MHKATICYJIMPOBAHHBIX B MOCETUTENIX. Bee oTHOCAIIMECs
K aJlTOPUTMY CTPYKTYPBI JJAHHBIX MOKHO CKPBITh B TIOCETHUTEJIE;

Q dobasnenue nosvix kiaccos ConcreteElement sampyoneno. Ilarrepr noceTuTenb

YCIOKHSET 100aBJIeHIe HOBBIX IOAKIACCOB Kaacca Element. Kaxapiii HOBbII
KOHKPETHBIH 21eMeHT TpeGyeT 00bsIBIICH s HOBOM aOCTPAKTHOI OmepaIiii B KJac-
ce Visitor, KOTOPYIO HY;KHO PEAJIM30BaTh B KAXKJ/OM U3 CYIIECTBYIONTUX KJIac-
coB ConcreteVisitor. Uuorma OOJIBITUHCTBO KOHKPETHBIX HOCeTUTEIeH MOTYT
YHACJIE[IOBATH OMEPAIUIO TI0 YMOJIYAHUIO, TIPEOCTABIISIEMYIO KJIaccoM Visitor,
YTO CKOpee UCKITIOUEHNE, YeM TTPABUIIO.
HO3TOMy TIpU pEIeHnn BOTIPOCa O TOM, CTOUT JIM MCITOJIb30BaTh MMaTTEPH noce-
TUTENb, HYXKHO TIPEKJIE BCETO TIOCMOTPETD, YTO OYIET U3MEHSITHCS Yallle: ajiro-
PUTM, TIPUMEHSIEMBIH K 00bEKTaM CTPYKTYPbI, HJIH KJIaCChl 00bEKTOB, COCTABJIS-
IONIUX 3TY CTPYKTYPY. BrioJine BEPOSTHO, YTO COMPOBOXKIATH NEPAPXUIO KJIACCOB
Visitor Oyzer HeJerko, ecjim HoBble Kaacchl ConcreteElement 100aB/IsIOT-
cstgacto. B Takux cirydasix mpoire onpeesuTh Oneparu mpsiMo B Kaccax, mpe-
CTaBJIEHHBIX B cTpyKType. Ecim jke nepapxus kinaccoB Element crabuibHa, HO
MOCTOSTHHO PacIIupsieTcst Habop orneparuii Win MoAuMUIIPYIOTCS aJITOPUTMBI,
TO IMAaTTEPH NOCEeTUTENIb ITIOMOJKET Jiydiie ynpaBJjadTb TAaAKUMW U3MEHEHUAMM;

Q noceuweHue pasiuunsvly uepapxuil kiaccog. Imtepatop (cM. omicanue maTrepHa
NTEPaToP) MOKET MOCEIATh OOBEKTBI CTPYKTYPBI 10 Mepe ee 00X0/1a, BHI3bIBasT
oneparuu o0bekroB. Ho urepaTop He criocober paboTaTh co CTPYKTYPaMu, COCTO-
AIUMU U3 00BEKTOB pasHbIX TUIIOB. Tak, nurepdeiic kaacca Iterator, paccMoT-
PEHHBIIT Ha ¢TP. 255, MOKET BCETO JIUIIb MOJTYIUTh JOCTYII K 0ObekTaM Thia T tem:

template <class Item>
class Iterator {
//

Item CurrentItem() const;
i

Orciozia caietyer, 4To BCe 9JIeMEHTBI, KOTOPble UTEPATOP MOXKET IIOCETUTD, 10JIK-
HBI UMETD OO POAUTENBCKUH Kiaace Ttem.

¥ noceTuTens rakux orpaHnueHuil Het. EMy paspelieHo mocenarh 00beKThI, He
UMEIOIIEe OOIIEro POAUTENBCKOTO Kiaacca. B unrepdeiic knacca Visitor Mox-
HO 106aBUTH omepaluu st 00beKTOB Jiroboro Tuma. HampuMmep, B cieayromem
00BSIBJIEHUH

class Visitor {
public:
//
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void VisitMyType (MyType*) ;
void VisitYourType (YourType*);
b
KJIacchl MyType 1 YourType Heo0s13aTeJIbHO JOJDKHBI OBbITh CBSI3aHbI OTHOIIE-
HUeM HacJIeTOBaHMd,

Q akkymyauposanue cocmosnus. IloceTuTesn MOTYT aKKyMyJIMPOBaTh HH(OPMa-
IIUIO O COCTOSTHUY IIPU MOCEIeHNH 00BEKTOB CTPYKTYPbL. ECiti He HCII01530BaTh
ATOT MATTEPH, COCTOSTHIE MPUIETCS TTepeaBaTh B BUE AOTTOTHATETHHBIX apTyMeH-
TOB OIEPAINil, BBIIOIHSIONNX 00XO0I, NN XPAHUTD B IJI00AIBHBIX [EPEMEHHDIX;

Q Hapywenue unxancyiduyuu. IpuMenenne noceTuresieil mojpasymeBaeT, 4To y KJac-
ca ConcreteElement /I0CTATOYHO Pa3BUTHIN nHTEPdEIIC 17151 TOTO, 4TOOBI HOCE-
TUTEJIM MOTJIH CIIPABUTBCS CO CBOeil paboToil. [T0aTOMY 1pH HCIIOIb30BaHIN TaH-
HOTO TIaTTepHa MPUXOAUTCS TMPEAOCTABIATh OTKPBITBIE OTIEPAIINN JIJIA TOCTYyTIa
K BHYTPEHHEMY COCTOSTHHUIO 3JIEMEHTOB, YTO CTAaBUT IO/ YTPO3Y WHKATICYIAIIHIO.

Peanuv3auus

C KkakIbIM 0OBEKTOM CTPYKTYPBI ACCOIMMPOBAH HEKHUIT KJTace TToceTHTe s Visitor.
B sTOM abcTpakTHOM Kitacce 00bsIBIIEHBI onepaliny VisitConcreteElement s
KasKZI0TO0 KOHKPETHOTO Kjacca ConcreteElement 3JIeMEHTOB, IPEACTaBJECHHBIX
B CTPYKTYype. B Kask1oil omepaliu Trma Visit apryMeHT oObsIBJICH KaK TPUHALIeKA-
MU OZHOMY M3 KJIaccoB ConcreteElement, Tak YTO MOCETUTENb MOKET HAMIPSIMYIO
obpaiarbest K uuTepdeiicy aroro kiaacca. Kinacebl ConcreteVisitor samenaoT
omeparuy Visit ¢ [eJblo Peau3aiii MOBEACHUsT TOCETHTEIST JIST COOTBETCTBYIOIIIE-
ro kjacca ConcreteElement.

B C++ kimace Visitor ciemoBano Obl 0ObABUTH IPUOJUSUTENHLHO TaK:

class Visitor {

public:
virtual void VisitElementA (ElementA*);
virtual void VisitElementB (ElementB*);

// w Tak majee mjiS OCTAJIbHEX KOHKPETHEIX BJIEMEHTOB
protected:
Visitor();
}i
Kasknpiit kmace ConcreteElement peanusyer ornepanuio Accept, KOTopast Bbl-
3bIBA€T COOTBETCTBYIONIYIO OIl€palinio Visit... moceTuresd /g 9TOTO Kjacca. Cie-
A0BaTEeJIbHO, BbI3bIBa€Mas B KOHEYHOM MUTOTIE OIlepaliyid 3aBUCUT KaK OT KjlacCa 3J1EMEH-
Ta, TaK 1 OT KJlaCCa rnocerurend.!

! MoskHO 6bL10 GBI UCIIOIB30BATH MEPErPY3KyY BYHKIM, YTOObI IATh STUM OMEPAIUSIM OHO U TO K€ MPO-
CTOe MM, HAlpUMep Visit, Tak Kak OHHM y’Ke Pa3/MyaloTcsl TUIIOM Iepe/iaBaeMoro mapamerpa. Mmerores
APTYMEHTHI KaK 33, TaK ¥ TIPOTHB M0100H0iT Teperpyskit. C OHOIT CTOPOHBI, MOAIEPKIBAETCS, UTO BCE OTTe-
paIY BBITIOMHSIOT OJHOTUITHBIN aHaIN3, XOTS 1 ¢ Pa3HbIMK aprymenTamu. C ApyToil CTOPOHBI, TIPH 3TOM
YUTATEJTIO TPOTPAMMbI MOKET ObITh HE BIIOJIHE TIOHSITHO, YTO TIPOMCXOIUT IIPH Bbi30Be. B 001em Bee 3aBu-
CHUT OT TOTO, 4acTO JI BBI TIPHUMeEHsIeTe Teperpy3Ky (yHKITH.
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KOHerTHbIe 3JIeMEHTBI OOBSBIAIOTCS TaK:

class Element {

public:

virtual ~Element();

virtual void Accept(Visitor&) = 0;
protected:

Element () ;
}i

class ElementA : public Element {
public:

ElementA() ;

virtual void Accept (Visitor& v) { v.VisitElementA(this); }
}i

class ElementB : public Element {
public:

ElementB();

virtual void Accept (Visitor& v) { v.VisitElementB(this); }
}i

Kunace CompositeElement Mor Gbl pean30BaTh OlEPaIMio Accept CIeAy oM
obpaszom:

class CompositeElement : public Element {
public:

virtual void Accept (Visitors);
private:

List<Element*>* children;
}i

void CompositeElement::Accept (Visitors& v) {
ListIterator<Element*> 1i( children);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Accept (v);

}

v.VisitCompositeElement (this);

}

[Tpu pemenun Borpoca 0 TPUMEHEHUN TIATTEPHA MOCETUTENb YacTO BO3HUKAIOT
JIBa CIIOPHBIX MOMEHTA:

Q deoinas ducnemuepusauus. 11o cBoell CyTu aTTepH NOCETUTESb TTO3BOJISIET, HE
U3MEHSIS KJIACCHI, I06aBIATH B HUX HOBBIC oreparnuu. JlocTiraer ol 5T0ro ¢ 1o-
MOII[BIO TPUEMA, HA3BIBAEMOTO 080LHOY Jucnemuepusayuei. Jlannast TeXHuKa Xo-
poiro u3BectHa. Hexoropsie g3biku porpammupoBanus (Harnpumep, CLOS)
HOAZEPAKUBAIOT ee IBHO. SI3biku ke Bpoge C++ u Smalltalk mogaep:xusaror T0/1b-
KO 00UHAPHYIO OUCheMUepu3auuio.
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JLJ1st oTipeiesIeH st Toro, Kakast oriepaityist Gy/IeT BBIOTHSTD 3aPOC, B A3BIKAX C OJIU-
HApHOH JucreTyepusalieil HeOXoAUMbBL UMsI 3alpoca 1 THIl 1tostyyaress. Hampu-
Mep, TO, Kakas oriepaityist 6y/eT Bbi3BaHa Jyist 00paboTKH 3arpoca GenerateCode,
3aBHCHUT OT THMa 0ObEKTa B yaJe, KOTopoMy ajipecoBat 3ampoc. B C++ Bbi3oB
GenerateCode st 9k3eMIUIsIpa VariableRefNode NMPUBOAUT K BbI3OBY (DYHK-
1 VariableRefNode: :GenerateCode (reHepupylomieii Ko oOpaiieHust
K TiepeMeHHOI ). Bb130B jke GenerateCode juis y3ma knacca AssignmentNode
MIPUBO/IUT K BBI30BY (DyHKIMN AssignmentNode: : GenerateCode (reHepupy-
IOTIelt KOJL JIJIs oTiepaTopa TprcBanBanis). TakuM 06pa3oM, BBITOJIHsIEMAst OTie-
paius onpezesseTcss OHOBPEMEHHO BUJIOM 3alIpoca U THUIIOM I10JIyyYaTesis.
[Tonarue «BoiiHag jaucreTyepusals> 03HAYAET, YTO BLIIOJHSAEMAs Ollepalus
3aBUCHT OT BUJIA 3aI[POCA U TUIIOB 08yX ToJIydaresieil. Accept — 3TO OIeparfust
¢ JIBOIHOI auceTyepusanueil. Ee ceMaHTHKA 3aBUCUT OT TUTIOB JBYX OOGBHEKTOB:
Visitor u Element. /[Boiinas qucrieTdyepusaliys 03BOJISAET IIOCETUTEIIO 3aIpa-
MIMBATh Pa3HbIe OTEPAIIH JIsT KAKIOTO KJlacca aIeMeHTa.!

[ToaToMy BO3HUKAET HEOOXOAUMOCTH B TATTEPHE NMOCETUTESb: BBITIOJIHSIEMAst OTie-
palus 3aBUCUT U OT TUIIA [IOCETUTEJIS, U OT TUIIA [T0CEIaeMoro ajeMenTa. Bmecto
CTaTUYECKOW TIPUBSI3KK onepanuii kK matepdelicy kmacca Element Mbl MOXKEM
KOHCOJIMINPOBATD 3TH OIlepally B Kjacce Visitor M MCHOJB30BaTh Accept
JUIS IPUBSI3KU MX BO BpeMs BblrtosiHeHus. Pacmmmpenue unrtepdelica kiacca
Element CBOAUTCS K OIpe/le/IeHUIO HOBOTO IOJIKJIacca Visitor, a He K MOJU-
(bukanum Muorux nozkiaccos Element;

Q KaKoil Yuacmuuk Hecem omeemcmeeHHocb 3a 06x00 cmpyxmypol. [IOCETUTENb 1101-
JKEH 0OOMTH KaK/BIi SJIEMEHT CTPYKTYPhl 0OBEKTOB. Bompoc B TOM, Kak Tya mo-
macth. OTBETCTBEHHOCTD 32 0OXO/I MOJKHO BO3JIOKUTH Ha CaMy CTPYKTYPY OObeK-
TOB, Ha TIOCETUTEJIST WJIM HA OT/AEMBHBIN 0GBEKT-UTEpaTop (CM. maTTepH UTepaTop).
Yarie Bcero cTpykTypa 00beKTOB 0oTBedaeT 3a 06xo. Kosmekius npocro 06xo-
JIUT BCE CBOU AJIEMEHTBI, BBI3bIBAs /I Kax/10r0 orepalinio Accept. CoctaBHOI
06BEKT 0OBIYHO 0OXOUT caMOro cebsl, «3aCTaBJIsIsT» OTEPAIUio Accept MOCETUTh
IIOTOMKOB TEKYIIEro 9JIeMEHTa ¥ PEKYPCUBHO BbI3BaTb Accept IS KaxK/I0ro
13 HUX.

[pyroe pelienue — BOCIIOJIb30BaTbCS UTEPATOPOM JIJISl IIOCEIIEHUS 2JIEMEHTOB.
B C++ MOxHO TPUMEHNUTh BHYTPEHHUN WJIM BHENTHUI UTEPATOP, B 3aBUCUMOC-
T OT TOI'O, YTO AOCTYIHO 1 Ooee addexturo. B Smalltalk 06bruno paGorator
C BHYTPEHHUM MTEPATOPOM Ha OCHOBE MeTozia do : 1 6sioka. [ToCKOIbKY BHYTPEH-
HIE UTEPATOPBI PEATTU3YIOTCS CAMO CTPYKTYPOH 06BEKTOB, TO paboTa ¢ HUMU BO
MHOTOM HATIOMUHAET MPEIBIYIIee PelieHine, Kor/a 3a 00X0/] 0TBEYaeT CTPYKTYpA.
OcHoBHOE pa3Jiyue 3aKJII04aeTcsl B TOM, YTO BHYTPEHHUI UTEPATOP He IIPUBOUT
K JIBOMHOI IMCIIeTYEPU3AIINN: OH BBI3BIBACT OIEPALINIO NOCEMUMEINS C INEMEHMOM

! Ecuu ectb d8olinas MUCTIETYEPH3AIIUS, TO TOYeMY Obl He GbITh MPOLHOLL, UemeepHOtl NI JVCTIETYEPUBAIIUI
MTPOM3BOJIBHON KpaTHOCTU? /[BOIHAS MMCTIeTUEPU3AIINST — ITO ITPOCTO YACTHBIN CITyYail MHOKECTBEHHOIT JIuc-
HeTyepusalini, Py KOTopoil BhIOUpaeMast oneparius saBucut ot o6oro uncsia tunos. (CLOS kak pas u 1oj-
JIEPAKUBAET MHOKECTBEHHYIO JIUCIIeTYepU3aninio.) B s3bikax ¢ mouiepsKKoil ABONHOI UIIH MHOKECTBEHHON
JIACTIETIEPHU3ANIY HEOOXOANMOCTD B ATTEPHE NMOCETUTENb BOSHUKAET TOPA3/I0 PEKE.
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B KauecTBe apryMeHTa, a He OTePaInio 1eMEeHma ¢ NOCEemumenem B KayecTBe apry-
MenTa. OIHAKO MCIOJIb30BaTh MATTEPH MOCETUTENb ¢ BHYTPEHHUM MTEPATOPOM
JIETKO B TOM CJTy4ae, KOrjla Olepalist OCETUTE s BBI3bIBACT OTEPAIHIO dJIeMEH-
Ta 6e3 PeKypCHM.

MOKHO [ake HOMECTUTh aJITOPUTM 00X0/Ia B [IOCETHTEb, XOTSI 3AKOHUYUTCSI HTO
ny6amMpoBaHreM Koa 00xoja B KakIoM Kjacce ConcreteVisitor mis Kax-
noro arperata ConcreteElement. OCHOBHasi IPUYMHA TAKOTO PELICHUS — He-
00XOIMMOCTD PEAIM30BaTh 0COO0 CJAOKHYIO CTpaTeruio 00X0/1a, 3aBUCSIILYI0 OT
PE3YJIBTATOB OTepaIii Ha/l 0ObEKTaMU CTPYKTYPbL. DTOT cJydail paccMaTpuBa-
ercst B paspesie «IIpumep Koma».

lNMpumep koga

[TocKobKY TT0CeTHTEN M OOBIYHO ACCOTIMUPYIOTCS C COCTABHBIMU OOEKTaMU, TO JIJIsT
WJIIIOCTPALMU ITaTTepHa NMOCETUTENb Mbl BOCIIOJIb3YEMCS KjaccamMu Equipment, or-
penesieHHBIMU B pasziesie «IIpumep koja» U3 onucanus naTrepHa KOMMOHOBLUMK. Jlist
olIpejiesieHNs] Ollepaliiii, CO3/Ial0NIMX MHBEHTAPHYIO OIKUCh MAaTEePUAJIOB M BbIYUCJISIO-
IUX MOJIHYIO CTOUMOCTD arperaTa, Ham TIOHa00UTCs TTaTTepH nocetTutens. Kiaces
Equipment HACTOJIBKO MPOCTHI, YTO TIPUMEHSTH MATTEPH NMOCETUTESb B OOIIEM-TO 13-
JIMIITHE, HO HA 9TOM ITPUMEPE JIEMOHCTPUPYIOTCS OCHOBHBIE OCOOEHHOCTH €T0 PEeATU3aIiiH.

[Tpuseem ere pa3 oObsiBIEHNE KTacca Equipment U3 OMUCAHUS TTATTEPHA KOM-
NMOHOBLUMK. MBI 106aBuIn omepaiuio Accept, 4ToObI MOKHO ObLIO paboTaTh ¢ II0Ce-
TUTEJIEM:

class Equipment {
public:
virtual ~Equipment();

const char* Name() { return name; }

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Accept (EquipmentVisitoré&);
protected:

Equipment (const char*);
private:

const char* name;

bi

Oreparuu kiacca Equipment BO3BPAIAOT TaKue aTpUOyThl €UHUIIBI 000PYIO0-
BaHUA, KaK aHepromnorpebaeHre 1 CTOMMOCTD. B TojikIaccax aTu oneparyu mepeornpe-
JIEJIEHBI B COOTBETCTBUU € KOHKPETHBIMU TUIIAMU 000py0oBaHus (pama, IUCKOBOIbI
1 3JIEKTPOHHBIE TIJIATHI).

B abcrpakTHOM Kjacce BCexX ToceTutesiell 000pyA0BaHNsl UMEIOTCS BUPTyaIbHble
DYHKIUY 17151 KasKA0TO mojkiacca (eM. Hiske). Ilo ymosdanuio atu QyHKITUE HITYEro
He JIeJIaloT:
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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*);

// ¥ Tak masiee IJid BCEx KOHKPETHHIX MOAKJIACCOB Equipment
protected:
EquipmentVisitor () ;
Vi
Bce mojikimaccest kiracca Equipment onpesensioT GyHKINIO0 Accept TPAaKTHIECKT
omHaKoBO. OHa BRI3BIBAET OTEPAINio EquipmentVisitor, COOTBETCTBYIONIYIO TOMY
KJ1accy, KOTOPBIH MOJTYIHI 3a1Tpoc Accept:

void FloppyDisk::Accept (EquipmentVisitoré& visitor) {
visitor.VisitFloppyDisk (this);

}

Bujibt 060opyoBatust, KOTOPbIE CoEpKaT Apyroe obopyposanue (B YaCTHOCTH, MOJ-
KJlacchl CompositeEquipment B TEPMUHOJOIUU HTATTEPHA KOMMOHOBLUMK), peansy-
10T Accept TyTeM 06X0/Ia CBOMX TOTOMKOB M BbI30Ba Accept IS KaKI0TO U3 HUX.
3areM, Kak 0OOBIUHO, BbI3bIBAETCS onepanus Visit. Hampumep, Chassis: :Accept
Moria 661 060HTH BCe PACTIONIOKEHHBIE Ha MACCH KOMIIOHEHTBI CJELYIONNM 06pa3oM:

void Chassis::Accept (EquipmentVisitor& visitor) {
for (
ListIterator<Equipment*> 1i( parts);
!'i.IsDone();
i.Next ()

i.CurrentItem()->Accept (visitor);

}

visitor.VisitChassis (this);

}

[Tonknaces EquipmentVisitor onpenensioT KOHKPETHbIE aJTOPUTMBI, ITIpUMe-
HsieMble K CTpyKType obopypoBanus. Tak, PricingVisitor BbIYMCISET CTOUMOCTD
BCell KOHCTPYKIIUH, JIJIST YeTO CyMMUPYeT HeTTO-TIeHBI TPOCThIX KOMITIOHEHTOB (HaIpu-
Mep, TuOKIe TUCKKU) U I[EHY CO CKUKOI COCTABHBIX KOMIIOHEHTOB (HAIIPUMED, PaMbI
W IIAHBI):

class PricingVisitor : public EquipmentVisitor {

public:
PricingVisitor();

Currencyé& GetTotalPrice();

virtual void VisitFloppyDisk (FloppyDisk*);
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virtual void VisitCard(Card*);
virtual void VisitChassis (Chassis*);
virtual void VisitBus (Bus¥*);
//

private:
Currency _total;

bi

void PricingVisitor::VisitFloppyDisk (FloppyDisk* e) {
_total += e->NetPrice();

void PricingVisitor::VisitChassis (Chassis* e) {
_total += e->DiscountPrice();

}

Takum 06p330M, noceruresib PricingVisitor mojcyuTaer IMOJHYIO CTOUMOCTD
BCEX Y3JI0B KOHCTPYKIIMU. 3aMETHM, UTO PricingVisitor BIOUPaAET CTpaTeruo Bbi-
YUCJICHUS TIEHBI B 3aBUCHMOCTH OT KJIacca 000PYA0BAHNS, /ST Y€TO BBI3BIBAET COOTBET-
crByIontyio hyHkimo-wieH. Oco6eHHO BaKHO TO, UTO JIJIsT OIEHKM KOHCTPYKITHHI MOJK-
HO BBIOPATH JPYTYIO CTPATETHIO, TPOCTO MOMEHSIB Kjace PricingVisitor.

OrnpenesiiTh TOCETUTEND JITTST COCTABJIEHUS WHBEHTAPHOHN OTMCH MOKHO CJIEYIO-
muM 06pasoM:

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;
}i
ITocerurenn InventoryVi sitor IIOZACYUTBIBAECT NTOI'OBOE KOJINYECTBO KaK/10I'0
Buzia 060PYIOBaHUsI BO BCell KOHCTPYKIUU. [P 9TOM HCIIOJIb3yeTcst Kiiace Inventory,
B KOTOPOM olipejiesier unrepdeiic s 1o6aBaeHns KoOMIIOHeHTa (31eCh Mbl €ro IPUBO-
IUTH He OyxeMm):
void InventoryVisitor::VisitFloppyDisk (FloppyDisk* e) ({
_inventory.Accumulate (e);

void InventoryVisitor::VisitChassis (Chassis* e) {
_inventory.Accumulate (e);



326 | | | || MaTTepHbl NoBeAeHUs

InventoryVisitor K CTpYKType 00beKTOB MOYKHO IPUMEHUTD CJeAYIOUMM 06-
pasom:

Equipment* component;

InventoryVisitor visitor;

component->Accept (visitor);
cout << "JHBeHTapHas omnmuce "
<< component->Name ()
<< visitor.GetInventory();

Janee Mbl ToKaxkeM, Kak Ha si3bike Smalltalk peanusosars mpumep u3 onmcanus
rnarrepHa MIHTEPAPETATOpP C MOMOIIBIO MaTTepHa NOCeTUTENb. Kak u B nipeabiiyiieM
cIIydae, 9TOT MPUMEP HACTOJIBKO MAJ, UTO MATTEPH MOCETUTENb MPAKTHYECKH GECTIO-
Jie3eH, HO CJYKUT HEMJIOXOH MILTIoCTpaliueil OCHOBHBIX TpuHIUIIOB. Kpome Toro, 1e-
MOHCTPUPYETCSA CUTYAIUs, B KOTOPOH 06X0JI BBITIOIHSAET MOCETUTEb.

Crpykrypa 00beKTOB (PeryJisipHbIE BHIPAKEHUST) MTPEICTABIEHA YETHIPhMSI KTacca-
MH, B KaK/IOM U3 KOTOPBIX CYIIECTBYET METOJI accept :, IPUHUMAIONIHNH TOCETUTENb

B KauecTBe aprymenTa. B kiacce SequenceExpression MeTol accept : BBITJISINUT TaK:

accept: aVisitor
~ aVisitor visitSequence: self

Metox accept: B Kimaccax RepeatExpression, AlternationExpression
nliteralExpressionnocsuiaer coodmenus visitRepeat:, visitAlternation:
n visitLiteral: COOTBETCTBEHHO.

Bcee uerbipe Kiacca A0JCKHBI UIMETh (DYHKITH JOCTYIIa, K KOTOPBIM MOKET 00paTHTh-
cst moceTuTeNb. s SequenceExpression 3To expressionl mexpression2; s
AlternationExpression — alternativel u alternative?2; anga KJiacca
RepeatExpression —repetition,ammaliteralExpression — components.

KonkpernbIM 1oceruresieM BbICTyIaeT Kjaace REMatchingVisitor. On orBeua-
er 3a 00X0J] CTPYKTYPBI, IIOCKOJIbKY alrOpUTM 00X0/a HeperyJsipeH. B ocHOBHOM 5T0
IIPOUCXOAUT M3-3a TOTO, UTO RepeatExpression nocemaer CBOU KOMIIOHEHT MHOTO-
kpatHo. B kiracce REMatchingVisitor ecTh nepeMeHHas 9k3eMILIsIpa inputState.
Ero MeTozap! mpakTHYecKH MOBTOPSIOT METOABI match : KJIacCOB BBIPpA’KEHWH W3 TMaT-
TepHa MHTEPNPETaTop, TOJbKO BMECTO apryMeHTa inputState moacraBiageTcs y3ed,
OTIUCBIBAIONIME cpaBHUBaeMoe Bbipaskenue. OIHAKO OHU MO-TIPEKHEMY BO3BPAIIAIOT
MHOZKECTBO II0TOKOB, ¢ KOTOPBIMH BbIPaKeHHUE JO0JIKHO COIMOCTABUTLCS, YTOOBI I1OJIY-
YUTH TEKYIIlee COCTOSHUE:

visitSequence: sequenceExp
inputState := sequenceExp expressionl accept: self.
~ sequenceExp expression2 accept: self.

visitRepeat: repeatExp
| finalState |
finalState := inputState copy.
[inputState isEmpty]
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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]
].
~ finalState

U3BecTHbIE rnpuMeHeHus

B kommumiagarope Smalltalk-80 mmMeerca kimace moceTuresiss, KOTOPbIi Ha3bIBAETCS
ProgramNodeEnumerator. B OCHOBHOM OH IPUMEHSETCS B A/ITOPUTMAX aHAJIN3A 1C-
XO/[HOTO TEKCTA MPOTPAMMBI U He MCIOJIb3YeTCsT HU [IJIsI TeHEePAIUU Ko/a, HI [T Kpa-
CUBOW TIeYaTH, XOTsT MOT OBL.

IRIS Inventor [Str93] — a10 GubIMOTEKA U151 PazpabOTKU IIPUIOKEHMIT TpexMep-
HO#T rpaduky. Bubimoreka mpeacrasisier co60i TPEXMEPHYIO CIIEHY B BU/IE MePapXu
Y3JI0B, KasK/BIiT U3 KOTOPBIX COOTBETCTBYET JTUOO TEOMETPUIECKOMY OOBEKTY, OO0 €ro
aTpubyTy. [lyis onepanuii Trna nzobpakeHus cLeHbl Win 006paboTKU COOBITUSA BBOAA
HEeoGXOIMMO TI0-Pa3HOMY 00XOIUTD AT Hepapxuio. B Inventor /st 3TOTo CIysKar mo-
CETUTENN, KOTOPbIE Ha3bIBAIOTCsT deticmausamu (actions). ECTb pasmudHbie moceTuTesm
11t U300paskeHwst, 06paboOTKN COOBITHH, TIOUCKA, COXPAHEHUS ¥ ONPEICTCHUS OTPaHNU-
YIBAOMIUX TPIMOYTOJTbHUKOB.

Yro6bl yIPOCTUTH A00aBJIeHIE HOBBIX Y3JI0B, B OMOIMOTEKe Inventor peainso-
BaHa cxeMa J[BOIHON auctietuepusaiuu Ha C++. [[71s1 aToro cory:xkuT mHbOpMAIus o TUIIE,
JOCTYTHAsT BO BPEMsT BBITIOJHEHS, U IByMepHast TabJIuIa, CTPOKU KOTOPOiT MPEICTaB-
JISTIOT TIOCETUTEJIEl, & KOJIOHKH — KJTACChI Y3JI0B. B Kayk/I0it stueiike XpaHUTCS yKa3aTemrb
Ha QYHKIINIO, CBSI3aHHYIO C TIAPOI TIOCETUTETb-KJIACC Y3JIa.

Mapk JIunton (Mark Linton) Bees TepmuH «1iocetutenb> (Visitor) B crenuduka-
o Oubnoreky aas noctpoerus npusoskennii X Consortium's Fresco Application
Toolkit [LLP93].
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PopcrBeHHble naTtTepHbI

KOMMOHOBLUMK: MOCETUTENN MOTYT UCIOJIb30BATLCSA I BBITIOJTHEHUS OTIePAIIUN
Hajl BceMU 00BEKTaMU CTPYKTYPbI, OTIPEETIEHHOM ¢ TOMOIIBIO TIATTEPHA KOMMOHOBLUMK.

VIHTepnpeTaTop: moceTuTe b MOKET UCIIOJIb30BATLCS 1A BBITIOJHEHUS UHTEP-
TpeTaIunu.

OG6cyXxpeHne NaTTepHOB NoBefeHUs

WHkancynaumsa Bapmnauni

WNukarncynsanmst Bapuaiuii — saJieMeHT MHOTHX TIaTTepHOB ToBeieHus1. Ecan orpe-
JIeJIeHHAasl YacTh ITPOTrPAMMBbI [TO/IBEPIKEHA TIEPUOINYECKUM U3MEHEHUSIM, 9TH [TaTTEPHbBI
MIO3BOJISTIOT OIIPEIENIUTD OOBEKT JIJIST HHKATICYJISIIIUHI TAKOTO actiekTa. J[pyrue yactu mpo-
IPaMMBbI, 3aBUCSIIHE OT JAHHOTO aCIIEKTa, MOTYT KOOTIEPUPOBATHCsI ¢ HUM. OGBIYHO MaT-
TEPHBI TIOBEIEHIIST OIIPEAEIISTIOT a0CTPAKTHBIN KJIacc, ¢ TTOMOIIBI0 KOTOPOTO OITMChIBAET-
cs1 MHKamcyaupyomuil o0bext. CBOMM HasBaHUEM IaTTEPH KakK pas U 00s3aH HTOMY
o6bekry. ! Hampumep:

0 oGbeKT CTPATErsl MHKAICYJIUPYET alIrOPUTM;

0 00BEKT COCTOAHME MHKAIICYIUPYET OBeJeHIe, 3aBUCSILEE OT COCTOSHIS,

0 o6beKT NOCPEAHUK MHKATICYJIUPYET MPOTOKOJ OOMIEHNST MEXKITY 0ObEKTAMMU;

0O 00beKT UTEPATOP MHKAINCYIUPYET CII0cod AocTyla 1 06Xo4a KOMIIOHEHTOB CO-
CTABHOTO OOBEKTA.

[TepeurciieHHBIE TTATTEPHBI OTMMUCHIBAIOT TTOJIBEP/KEHHBIE H3MEHEHHSIM aCIIEKTHI TIPO-
rpaMMbl. B GOJIBIITMHCTBE TATTEPHOB (DUTYPHUPYIOT JIBa Bijia OOBEKTOB: HOBBII OOGBEKT
(vt OGBEKTHI ), KOTOPbII HHKAIICYJIPYET aCTeKT, U CYHIECTBYIOIINI 00beKT (MIH 0OheK-
ThI), KOTOPBIiT TTOJIb3yeTCst HOBBIMU. Eciit 6bI He maTTepH, To (GYHKIMOHATBHOCTh HOBBIX
06BEKTOB MPUIILIIOCH OBI JIEJaTh HEOTHEMJIEMON YacThIo CyliecTByonmx. Harmpumep, Kojt
o0ObeKTa-CTpaTeruu, BeposiTHO, ObLI Obl «3alUT» B KOHTEKCT CTPaTernu, a KoJ 00beKTa-
cocTosiHust ObLT ObI PEATM30BaH HEMOCPEICTBEHHO B KOHTEKCTE COCTOSIHUSI,

Ho He Bce maTTepHbl TIOBEACHIS PasOMBAIOT (PYHKIIMOHATIBHOCTh TAKIM 00Pa3oM.
Hanpumep, matreps Lenoyvka 0693aHHOCTEN CBsI3aH ¢ IPOM3BOJIBHBIM YHUCJIOM 0OBEK-
TOB (TO €CTh HEIOYKON ), IPUYEM BCE OHU MOTYT y3Ke CYIECTBOBATD B CHCTEME.

Llenoyka 0693aHHOCTEN WILIIIOCTPUPYET ellle OJIHO Pa3JInyue MeXK/y MaTTepHAMU
[IOBEJIEHUST: HE BCE OHU ONPEJESIIOT CTATUYeCKUE OTHOIIEHUST B3aUMOCBSI3U MESKILY
kaaccamu. B wactHoCTH, Liernovka 0693aHHOCTEN OKA3bIBAET, KaK OPraHu30BaTh 00-
MeH uH(pOpMAIel MEK/LY 3apaHee HEM3BECTHBIM YHCJIOM 00BEKTOB. B Ipyrux marrep-
HAX YYacTBYIOT OOBEKTDI, IEPeIaBacMble B KAUECTBE apTYMEHTOB.

O6beKTbl KaK apryMeHTbl

B HECKOJIBKHX MTATTEPHAX yYaCTBYeT 0OBEKT, 6cez0a NCTIOIb3YEMBIN TOJIBKO KaK ap-
rymert. OHUM U3 HUX SIBJSETCST NOCETUTENb. OGBEKT-TIOCETUTENH — 9TO APTYMEHT

! Dra Tema KpacHOI HUTBHIO IIPOXOUT M uepe3 Jpyrue rartepHel. ABCTpakTHas dabpuka, NOCTpoUTeNb
U IIPOTOTHUI HHKAIICYIMPYIOT 3HAHNE O TOM, KaK CO3/aI0TCst 00beKThL. JJeKopaTop nHKarcympyer obsi3at-
HOCTHU, KOTOPbIE MOTYT ObITh 100aBJIEHBI K 00beKTY. MOCT OT/1e/1s1eT abCTPAKIUIO OT ee PeaTi3allii, MO3B0-
JISIA USMEHATD UX HE3aBUCUMO JIPYT OT JIpyra.
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nosimMopdHOI orneparn Accept, MpUHAIEKAIIEH TocenmaeMomy o6bekTy. MoceTu-
TENb HUKOT/IA HE PACCMATPHBAETCS KAK YaCTh MOCEMAEMBIX OOBEKTOB, XOTSI TPAUIIU-
OHHBIM AJTBTEPHATUBHBIM BAPMAHTOM ITOMY ITIATTEPHY CIY:KHUT PacIlpeiesieHre Koaa
MOCETUTEJIST MEK/LY KIAcCaMy 0OBEKTOB, BXOJISIIIIUX B CTPYKTYPY.

JIpyTre maTTepHbl OMPeAesioT 0OBEKThI, BHICTYMAIOINIIE B POJIU BOJIIEGHBIX T1AJI0-
YeK, KOTODbIe TepellaloTcsl OT OJHOTO BJIAZIEJbIIA K APYrOMY U aKTHBU3UPYIOTCS
B Oyayuiem. K aToii kareropuu oTHOCATCS KOMaHAa U XpaHuUTeNb. B narrepae kKOMaH-
[a TaKoil «IaJIOYKOil» SBIISETCS 3aIpoc, a B XPAHWUTESIe OHA TIPEe/ICTaB/IsIeT BHYTPEH-
Hee cocTostHue 0OBEKTa B OMPeeJeHHBIT MOMEHT. U TaMm, U TaM <«IaJo4Ka» MOKET
MMETb CJIOKHYIO BHYTPEHHIOIO CTPYKTYPY, HO KIHEHT 06 3TOM HUYero He «3xHaers. Ho
JasKe 371eCh €CTh Pa3Inyrs. B marrepHe KOMaHAA BaXKHYIO POJIb UTPAET MTOJUMOPOU3M,
TIOCKOJIbKY BBITIOJTHEHNE 00BEKTa-KOMAH/IbI —TonMopdHas oreparust. Hanporus, nn-
Tepdeiic XPaHUTENS HACTOIBKO «y30K», UYTO €0 MOJKHO IePe/laBaTh JIUIIb KaK 3HaUe-
Hue. [loaToMy BIIOJTHE BEPOSTHO, YTO XPAHUTEJIb HE ITPEIOCTABIIIET MOTMMOPMHBIX OTle-
panunii CBOMM KJIMEHTaM.

HomxeH nn obmeH nHopmaumen 6bITb MHKaNCyNNPOBaHHbIM
W pacrnpeseneHHbIM

[TarTepHbl NOCPEAHUK U HABMOAATENb KOHKYPUPYIOT MeXIY coboii. Pasiruue
MesKIy HUMHU B TOM, 4TO HabfodaTesb pacupeneaser oOMen nHdopMaimeil 3a cuer
00beKTOB HabNoJaTeNb U CyObEKT, a MOCPEeAHNK, Hao0OPOT, MHKAIICYIUPYET B3au-
MOZEICTBIE MEKILY APYIUMEI OObEKTAMU.

B narrepre HabnogaTenb yyacTHKN HAbNoaaTenb u CyObeKT J0JKHBI KOOTIepH-
poBarbcs, 4ToObI IoepKaTh orpanndenue. Ilarreprnl oOMena undopmaiyeil onpee-
JISIIOTCSI TeM, KaK CBsI3aHbl MeKLy coOoil Habogaren u cyObheKThl; Y OAHOTO cyObeKTa
00bIYHO ObIBaeT MHOTrO HabJogaTesel, a HHOrIa HabJIoIaTel b CyOheKTa caM sSIBJISIETCSI
cyObeKTOM HabJIOIEHNsT CO CTOPOHBI APyroro obbekra. B marrepHe NOCPEOHUK OTBET-
CTBEHHOCTb 32 IOJJIEP/KaHIe OrPAHIMYEHUS BO3JIATAETCsl UCK/IIOUMTEIbHO HA [IOCPEJHUKA.

Hawm kaskercs, 4TO MOBTOPHO UCIIOJb30BaTh HABMOAATENN U CYObEKTbI TIpolie,
yeMm nocpeaHukn. ITarrepn HabMoOaTENb CIOCOOCTBYET Pas/IeIeHI0 U OCAA0IEHIIO
cBa3ell Mexkay HabnoJaTenem u CyobeKkTOM, U4To NPUBOAUT K IIOSIBJIEHIIO CPaBHU-
TEJIbHO MEJKUX KJIacCcoB, OoJiee TPUCIOCOOIEHHBIX Il TIOBTOPHOTO MCIIOJIb30BaHMUSL.

C apyroii cTOpOHbI, HOTOKU MHMOPMALMK B MOCPEOHMKE [IPOIIIe I TOHUMAHMS,
Heskesnn B Habmopatene. Habmonarean u cyObeKThl 00BIUHO CBSI3BIBAIOTCS BCKOPE
HOCJIE CO3AHUSI, W TIOHSTh, KAKKM ke 00pa3oM OPTraHM30BaHA MX CBs3b, B MOCIEAYIO-
X YaCTSX [IPOrpaMMbl IOBOJIbHO TPpyAHO. Eciiu BbI 3Haere matTepH Habnopartesb,
TO [IOHMMAETE BaKHOCTh TOTO, KAK MIMEHHO CBSA3aHbI HAOII0AaTe/ I U CyOBhEKTHI, U ITPe/-
craBJisieTe, Kakue CBA3M HaJo uckarh. OHAKO M3-3a IPUCYIeil HabMoaaTenNo KocBeH-
HOCTH Pa3o0paThecs B CUCTEME BCE JKe HEJIETKO.

B aspike Smalltalk nabmogarenn MoKHO ITapaMeTpU30BaTh COOOIEHUAMM, IPUME-
HSEMBIMU JIJIS ZIOCTYIIA K COCTOSTHUIO CYOhEKTa, TI09TOMY CTeIleHb UX MOBTOPHOIO KC-
H0JIb30BaHU Jaske Bbiile, ueM B C++. Bor mouemy 8 Smalltalk narrepn HaGntogarens
Gosiee npuiekateneH, yeM B C++. CiegoBaTesbHO, [TPOrPAMMIECT, HMUIIYIIMNA Ha
Smalltalk, Hepenko ucnosbpsyer HabNAaTENb TaM, e nporpaMmuct Ha C++ mpume-
Hu1 GbI NOCPEaHVIK.
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Pasgenenune nony4atenevi u otnpasutenen

Kora B3anMojeiicTByIoMe OOBEKTHI HAMPSIMYIO CCHUIAIOTCS APYT HA JPYra, OHU
CTAHOBSITCA 3aBUCUMBIMHU, & 3TO MOXKET OTPUIIATEJbHO CKa3aThCs Ha MOBTOPHOM
UCIIOJIb30BAHUU CUCTEMBI U pasOreHun ee Ha ypoBHU. [laTTepHbl KOMaHAa, Habnoaa-
TeJb, MOCPEOHVK 1 Lenoyvka 06si3aHHOCTEN YKa3bIBAIOT PasHbie CIIOCOObI pas/elie-
HUS oJIyyaresieil 1 oTipasureieil 3anpocos. Kaxpiil criocod nMeer CBoM 10CTOUHCTBA
1 HeJIOCTaTKU.

[TaTTepn KOMaHAA MoIeP;KUBAET pasesieHne 3a
aninvoker  aCommand aReceiver CYET O6T>€KT3-KOMaH[[bI, KOTOprfI OTlIpeeasdeT mpu-
(omnpasurent) (NOMRETEIE) B 3Ky OTIIPABUTEIS K HOJIYYATEIIo.

[TatTrepn KOMaHAA rpesocTaBisieT IPOCTON WH-
tepdeiic st Beiaun 3ampoca (orepaiuio Execute).
3aKJII0YeHNE CBA3M MEKIY OTIIPABUTEJIEM U MOJIyda-
TeJIeM B CaMOCTOSITE/IbHbBIN O6'beKT ITO3BOJIAET OTIIpa-
BUTENO PAabOTaTh ¢ pasHbIMU ToJTydatessiMi. OH OT/IEJISIET OTIPABUTENST OT MoJIydaTe-
Jieit, obJierdast TeM CaMbIM ITOBTOPHOE UCIOJIb30BaHue. KpoMe Toro, 00beKT-KOMaH Iy
MOJKHO ITOBTOPHO UCITOJIb30BaTh /IJId IlapaMeTpUu3alliui IoJiydaTesid pa3JandHbIMU OTIIPpAa-
BuTessiMu. HOMUHATIBHO aTTepH KOMaHAa TpeOyeT OIpeiesIeHUsT TOJIKIACCa JITIS KasK-
JIOI CBSA3M OTIIPABUTEIb-TI0JIydaTeIb, XOTSI KUMEIOTCS CII0COObI peai3aliiiu, Py KOTO-
PBIX yzaeTcst u30eKaTh MOPOKIAEHHS TTOIKIIACCOB.

[Tarrepn HabMOAATENb OTAE/IgeT OTIpaBuTeeill (cyObeKToB) OT 1mosydaresiei (Ha-
Guozatesieil) 1myTeM onpezeieHus uHTepdeiica s U3BEHIeHUs O MPOUCIIEANIIX
¢ cyObekroM nameHeHusix. [1o cpaBHEHUIO ¢ KOMAHOOW B HAONOJATENE CBSI3b MEKILY
OTIIPaBUTEJIEM U MOJTydaTeeM ciabee, TIOCKOJIbKY Y CyOheKTa MOKeT ObITh MHOTO Ha-
6JIIOZ[aTeJIeI>)I " UX YUCJIO JaKe MOKET MEHATbCA BO BPEMs BBITIOJTHEHU .

Execute()

aSubject anObserver anObserver anObserver
(oTnpaBuTens) (nonyyatenb) (nonyyatens) (nonyyatens)
1
Update()
Update() ol
L
Update() ol
L

L

Nurepdeiice cybbekTa n Habnwogarens B narrepHe HabnoaaTeNb mpeaHasHa-
YeHbl I niepeaun nHbopmarmn 06 usMenenusx. Ctano GbITh, TOT MATTEPH JIyYIle
BCETO MOAXOJUT /IS pa3iesieHust 00bEKTOB B CJIydae, KOrja My HUMHU €CTh 3aBHCH-
MOCTb TI0 JTAHHBIM.
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HaTTepH NoCpEenHUK pasaessdeT O6'[)€‘KTI)I, 3aCTaBJIsAA NX CCbUIATBhCA PYT Ha Apyra
KOCBEHHO, 4€pe3 O6’beKT-HOCpeI[HI/IK.

aColleague aMediator aColleague aColleague
(oTnpasuTtens/nonyyarens) (oTnpasuTens/nonyyarens) (oTnpasuTtens/nonyyarens)
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OGBEKT-TIOCPETHUK PACTIPEAEIISIET 3aIPOChI MEKITY 0OBEKTAMU-KOJIJICTaMK ¥ TI€H-
Tpajsmsyer oOMeH uHpopMarueil Meskay HuMU. TakuM 06pasoM, KOJIJIETH MOTYT «00-
MATHCSI» MEKIY c000ii TOBKO ¢ MOMOIIbI0 HHTepdeiica mocpeaHnka. [T0CKOIbKY 3TOT
uHTepdeiic PUKCUPOBAH, TOCPEIHUK MOKET PEATH30BaTh COOCTBEHHYIO CXEMY JIICIIET-
yepusaliy Jist 60Jiblieil ruOrocTr. Pasperaercst KoAUpoBaTh 3alIPOCHI U YIIAKOBBIBATH
ApPryMEeHTBI TaK, YTO KOJIJIETH CMOTYT 3allPAlTUBATh BHIITOJHEHUE OTIepaIiil U3 3apaHee
HEM3BECTHOTO MHOKECTBA.

[TarTepH NOCPEOHVK YacTo CIIOCOOCTBYET YMEHBIIEHUIO YHCJIA MOJKIACCOB B CUC-
TeMe, TIOCKOJIbKY IEHTPAIU3YeT Bech 0OMeH MH(pOPMAIell B OJJHOM KJIacce, BMECTO
TOTO YTOOBI PACTIPEAESIT €0 O TIOIKIACCAM.

Haxowner, mattepa Leno4vka 0093aHHOCTEN OT/esisieT OTIIPaBUTES OT TIoJyJare-
Ji 32 CUeT TIepe/lau 3a1Ipoca 10 TeT0UKe MOTEHITUATbHBIX TIOJIyJdaTese.

aClient aHandler aHandler aHandler
(oTnpaBuTens) (nonyyatens) (nonyyartens) (nonyyartens)
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[TockosbKy nnTEpdelic Mexy OTIPABUTESAMU U TIOJydaTesiMu (PUKCUPOBAH, TO
Lenoyka 06s13aHHOCTEN TaKkKe MOKET HYKIATHCS B CIEITMATN3UPOBAHHON CXeMe JINC-
neruepusanuu. [losToMy oHa obmagaer TeMH Ke HeJOCTaTKaMU ¢ TOYKH 3PeHHst 0e30-
[IACHOCTH TUIIOB, YTO ¥ MNOCPeAHVK. Liernoyka 0653aHHOCTEN — 5TO XOPOLIHii CI10c00
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Pa3AegnThb OTIPaBUTEJIAA W ITOJydaTesiss B CJy4dae, €CJIM OHa YK€ ABJIACTCA 4aCTbIO
CTPYKTYPbI CUCTEMDI, a O/IUH 00BEKT U3 TPYIIIbI MOJKET IIPUHATH Ha cebs 0043aHHOCTD
O6pa6OTaTb 3alrpoc. Z[aHHblf/'I MaTTEPpH MMOBbIHIAECT ruOKOCTD U 3a cYeT TOTO, YTO IIEeI10Y-
Ky MOJKHO JIETKO U3MEHUTDH WUJIN PACHIMPUTD.

Pe3iome

Kaxk rmpaBuJio, HaTTepHbI TTOBEIEHUS IOTOJHSIOT U YCUJIUBAIOT APYT Apyra. Hampu-
Mep, KJIace B Llenoyke 0693aHHOCTEN, cKkopee BCero, OyIeT CoepsKaTh XOTs Obl OfMH
WabnoHHbIA MeTod. OH MOXKeT IMOJb30BAThCS TPUMUTHBHBIMU ONEPAIUSIMU, YTOOBI
OIIPEIEINTD, TOJIKEH Jin 00BEKT 00paboTaTh 3aIpoc caM, a TaKKe B cJaydae HeoOXou-
MOCTHU BBIOPATh OOBEKT, KOTOPOMY CJIE[YET TIEPEaPEcoBaTh 3ampoc. 1ernouka MoxeT
[IPUMEHSITH MATTEPH KOMAHAA JIJIsT IPE/ICTABIECHUSI 3alIPOCOB B BUJE 0OBEKTOB. 3avac-
TYIO HHTEPIIPETATOP MOJIB3YETCsI TATTEPHOM COCTOSIHME JIJIST OTIPEIEIEHHsI KOHTEKCTOB
cUHTaKcuIeckoro pasbopa. Muorma UTepatop o6xoaur arperat, a NOCETUTESb BBITIOI-
HSET OTIEPAITHIO JIJIT KAKIOTO €T0 dTeMEHTA.

TTarTepHbI MOBEIEHUST XOPOIIO COYETAIOTCS U C JPYTUME nattepHamu. Hampumep,
CHCTEMA, B KOTOPOI IIPUMEHSIETCSI TTATTEPH KOMMOHOBLUVK, BPEMSI OT BPEMEHH HCIIOJIb-
3yeT TOCETUTENb JIJIST BBITIOJIHEHUST OTIePAIliil Ha/l KOMITOHEHTAMH, & TaKKe 3a/I€HCTBY-
eT LUenoyky o0683aHHOCTeN, 4yToObl 06eCIednTh KOMIOHEHTAM A0CTYI K TJI00aIbHbIM
CBOICTBAM uepe3 ux poAuTesisi. BbIBaeT, 4TO B CUCTEME TIPUMEHSIETCST U TATTEPH AEeKO-
paTop /s MEPEOIpeieIeHUsT HEKOTOPBIX CBOMCTB YacTeil KOMITO3UIII. A MaTTePH
HabngaTenb MOKET CBSI3aTh CTPYKTYPbI PA3HBIX OOBEKTOB, TOT/IA KaK MATTEPH CO-
CTOSIHUE T03BOJIUT KOMIIOHEHTAM BapPbUPOBATh CBOE MTOBEJIEHUE [TPU U3MEHEHUHU COCTO-
stavst, CaMa KOMIIO3UIIHST MOKET OBITh CO3/[aHa C IPUMEHEHeM CTPOUTENS U paccMat-
puBarbcsd Kak NMPOTOTUIM KaKo-TO APYTroil 4acThbi0 CUCTEMBI.

Xoporio mpogyManHbie 00bEKTHO-OPHEHTUPOBAHHBIE CUCTEMbI BHEIITHE MOXOKHU HA
cobpaHue MHOTOUMCIEHHBIX TATTEPHOB, HO BOBCE HE TIOTOMY, YTO UX MPOEKTUPOBIIUKY
MBICJIMJI IMEHHO TAKUME KaTeropusiMu. KOMITO3UIUsT Ha yPOBHE MATTEPHOB, a He KJiac-
COB MJIN OOBEKTOB, TIO3BOJIAET JOOUTHCS TOW JKe CUHEPIUM, HO ¢ MEHBIIMME YCHIUSMH.
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MoO3KHO CKas3aTh, 4TO 9Ta KHUTA He OYeHb I10JIe3Ha. Beb B Hell He OIicaHbl HUKAKUe pa-
Hee HeU3BECTHBIE AITOPUTMbI WK IIPHEMbI IIPOrPaMMUPOBAHMSL. 34€Ch He [IPeIaraeTcs
CTPOTOii METOLOJIOTUH IIPOEKTUPOBAHUS CUCTEM, He JeJAeTCs MOMBITKY pazpaboTaTh HO-
BYIO TEOPUIO IIPOEKTUPOBAHUS, 2 BCErO JIUIIb JOKYMEHTHPYIOTCS CYIIECTBYIOIINE IIPU-
eMbL [109TOMY JOIyCTHMO 3aKJIIOYUTh, YTO JAHHAS KHUATA, OBITh MOKET, U SIBJIIETCS He-
IUIOXUM PYKOBOICTBOM HA4aJIbHOTO YPOBHS, HO YK OIIBITHOMY CIIEIMAMUCTY B 00JIaCTH
00BEKTHO-OPUEHTHPOBAHHOIO IIPOEKTUPOBAHI OHA HU K YeMY.

Hageemcst, Bl gymaere mo-apyromy. Katajorusauys naTtepHoOB IPOEKTHPOBAHUS
BajkHa cama 1o cebe. OHa acCOIMUPYeT CTaHAAPTHbIE HA3BAHM U OIIPEAETICHM C TEMU
[IpUeMaMU, KOTOPBIMU MbI IIOCTOSIHHO I0JIb3yeMcs. Eciii He u3yyarhb naTTepHbl IPOEK-
TUPOBAHMSI IIPOIPAMM, UX HeJIb3s OYAET 1 yCOBEPIIEHCTBOBATD, a IIPUAYMbIBATH HOBbIE
Oyzer cioxKHee.

JlaHHas KHUra — TOJIBKO Hadauo GoJbIIoi paboThl. B Hell coOpaHbl HEKOTOPbIE U3
HauboJiee PacIPOCTPAHEHHBIX ATTEPHOB [IPOEKTUPOBAHMUS, HO Y3HATh O HUX MOKHO
TOJIPKO U3 YCTHOI MOJIBBI MJIM IIyTeM U3y4eHHs CyIlecTByIomux cucrem. ITocae mpo-
YTEHUsI PAHHUX BapUAHTOB 9TOM KHUTU MHOTHE IPOEKTUPOBIIUKU CTAJIN 3allUChIBATh,
KaKKMMU IIaTTePHAMMU OHU [10J1b3YIOTCs. OUeBUIHO, YTO CYLIECTBYIOMIUI BADUAHT KHUTH
noOyaUT K aHAIOrMYHOM pabore elne Oojiee MMPOKYIO ayaAuTopuio. Bee 910, Mbl Haje-
€MCsI, TIOJIOKUT HAuaIo ABMKEHMIO 32 JOKYMEHTUPOBAHKE OIIbITA IPAKTUKYIOIIMX IIPO-
IPaMMHKCTOB.

B nammnoii riase 06CyKaaeTcs, Kakoe BANSHIE OKaKYT IaTTEPHbI HA PA3BUTHE IIPO-
€KTUPOBAHU, KaK OHM CBSI3aHbI C APYIMMHU €r0 CTOPOHAMU U KaK MOYKHO CaMOCTOS-
TEJIbHO BKJIIOUUTHCA B PabOTy 10 HAXOMKIECHMIO U KAaTAaJOTH3ALUU IIATTEPHOB.

6.1. Yero oXxupatb OT NaTrepHOB NPOEKTUPOBaHUS

BoT HeckosbKO BapMaHTOB TOTO, KaK MaTTePHBbI, ONMCAHHbIE B KHUTE, MOTYT MOBJIH-
SITh Ha BAIll TOJIXO/] K TPOEKTUPOBAHIIO O0bEKTHO-OPUEHTUPOBAHHBIX ITporpaMm. [Ipu-
BeJIeHHbIE COOOPaKEeHNsT OCHOBAHBI Ha HAIlIEM OIBITE MOBCEAHEBHOM PabOThl ¢ HUMU.

EaunHbIi cnioBapb NMpoeKTUpOoBaHUS

N3yuenue paboOThl BHICOKOKBATU(UITUPOBAHHBIX ITPOTPAMMUCTOB, THIIYIUX HA
TPAJAUIINOHHBIX SI3BIKAX, TTOKA3AJI0, YTO HY’KHO YMETD II0JIb30BAThCS HE TOJIbKO CUHTAK-
CHCOM $I13bIKa, HO U TaKUMK GoJiee KPYITHBIMU KOHIIEITYQJIbHBIMU CTPYKTYPaMHU, KaK
AJTOPUTMBI, CTPYKTYPbI Aanubix u uauombl [AS85, Cop92, Cur89, SS86], a Taxxke
IJIAHUPOBATDH IATH 110 TOCTVKEHUIO TIOCTaBIeHHBIX 1eseit [SE84]. BosmoskHo, TpoexTH-
POBIIMKH He 33/[yMbIBAIOTCA O HOTAIIUHU, UCIIOJIBb3YEMOI JIJIS 3alcu TIpoeKTa. BeposaTHo,
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OHU IpuJjlaral0OT OCHOBHbIE YCUJIUS K TOMY, 4yTOOBI HAMTHU aHAJIOIUU TeKYHIef/'I 3ajlaye
B TeX IIaHaX, aJITOpUTMaXx, CTPYKTYpaxX JaHHbIX 1 U/IMOMaX, KOTOPbIMHU I10JIb30BaJICh
paHblie N O KOTOPbIX OBLIIO0 U3BECTHO.

CHGHI/IaJII/ICTbI B obJlacTi I/IH(I)OpMaTI/IKI/I MMEHYIOT U KaTaJOTU3UPYIOT aJITOPUTMbI
" CTPYKTYPbI JJaHHBIX, HO 3a4aCTyIO Mbl HE 3ab0oTHMCA O TOM, 4yTOOBI KaK-TO Ha3BaTh
Apyrue BU/Abl IIaTTEPHOB. HaTTeprI AalOT IIPOECKTUPOBIINKAM €/IMHYIO TCPMUHOJIOTHIO,
KOTOpOfI MOJKHO ITOJIb30BaTbCA AJIA O6HI€HI/IH, JAOKYMEHTUPOBAHUWA U U3YUYECHUA BO3-
MOJKHbBIX aJbTE€PHATUB. Cucrema HauyMHAET BbITVIAIETD MeHee CJIO)KHOﬁ, IIOCKOJIbKY
0 Hell CTAaHOBUTCST BO3MOZKHBIM TOBOPUTH Ha 60oJ1ee BBICOKOM ypoBHE a6CTpaK]_[I/II/I, qyeM
HOTaIu:A SA3bIKa ITPOEKTUPOBAHUWA WJIN ITPOTrPaMMUPOBaHUSI.

lNMomoLypb npu JOKyMeHTUpoBaHUn n Nsy4eHun

3HaHWe ONMCAHHBIX B KHUTE TTATTEPHOB IIPOEKTUPOBAHUS TIOMOTAeT IOHUMATh CY-
IECTBYOIHE 0GBEKTHO-OPUEHTHPOBAHHBIE CHCTEMBI, B GOJBIIMHCTBE KOTOPBIX TIaT-
TEPHBI MPUMEHSIOTCs. YacTeHbKO CIIBIMIATCS CETOBAHM HA TO, YTO HACJEIOBAHME
B CUCTEMAX UCIOJIb3YETCS 3Ty TAaHHO, & TIPOCJIEAUTD TOTOK YIIPABIEHHS OU€Hb TPY/IHO.
ITo Goubliieit yacTy Takue KanoObl CBS3aHBI ¢ HEMOHMMAHUEM HCOIb30BAHHBIX B CHC-
teMe mattepHoB. C PYroil CTOPOHBI, CITU BBI IOCTATOYHO JaBHO paboraete ¢ 0OhEeKT-
HO-OPUEHTHPOBAHHBIMY CUCTEMAMM, TO, HABEPHOE, OCBOWJIN OITUCHIBAEMBIE 3/1ECh TTaT-
TepHbI Ha COOGCTBEHHOM OmbiTe. OTMETUM TaKKe, YTO 3HAHUE TATTEPHOB MOMOKET
HAYUHAIONIEMY TTPOEKTUPOBIUKY paboTaTh Tak, Kak paboTacT aKCIepT.

[TonsaTh cucTeMy, KOTOpast ONMUCAHA B TEPMUHAX ITPUMEHSIEMBIX B HEll MATTEPHOB
IPOEKTUPOBAHI, HAMHOTO IIpole. B MPOTUBHOM cirydae /IJIsl BBISIBJIEHUS ITATTEPHOB
MPUIILIOCH GBI BOCCTAHABJIMBATE IU3ANH 110 NCXOHBIM TeKcTaM. Hamuaue euHoro cio-
BapsI 03HAYAET, YTO BaM HET HYJK/bl OIMCHIBATH MATTEPH IIEJIUKOM; JOCTATOYHO ITPOCTO
Ha3BaTh €T0,  YNTATEJb TIOMMET, 0 ueM u/eT pedb. [IpoeKTHPOBIINK, HE3HAKOMBII C TaT-
TepHAMHU, JIOJIKEH OyJIeT CHaYasa CIpaBUThCS O HUX, HO 9TO BCE PABHO MPOIIE, 4eM 06-
paTrHoe KOHCTPYUPOBAHMUE.

MBI TTOCTOSTHHO MTPUMEHSIEM MAaTTEPHBI B CBOMX TIPOEKTAX: UCIIOJIb3yeM WX IIPH BbI-
Gope MMeH JIJIST KITacCOB, KaK OCHOBY JIJIST PA3MBITIICHUI U 00YYEHUsT XOPOTIIEMY TIPO-
eKTUPOBAHNIO, a TAKKe JJIsT onucanus mpoektoB [BJ94]. Bee ato mocrarouno npocTsie
cayuan pabotel. Ho serko mpecraButh cebe u 6osiee U30MPEHHBIE CTOCOOBI TPUMEHE-
HUS TATTEPHOB, HapuMep ocHoBaHHbIe Ha HIX CASE-cpencTsa nim rumepTekCcToBbe
TOKYMEHTBI.

JononHeHune cyLecTByOMX METOLO0B

C nmomotbio 06bEKTHO-OPUEHTHPOBAHHOTO TPOEKTUPOBAHUS MOXKHO CO3/IaTh XO-
pommii [u3aiiH, 06YYUTh HAYMHAIOIIUX TPOEKTUPOBIIUKOB TPABUILHBIM TIPHEMAM Pa-
GOTHI U CTAHAAPTH30BATH METOUKN Pa3pabOTKU XOPOUIHX TPOEKTOB. OOBIYHO METOJ
IIPOEKTUPOBAHUS Olpe/iesisieT CUMBOJIBI (KakK 1IpaBujio, rpadudeckue) s MOJeJnpo-
BaHUS Pa3IUYHbBIX ACIIEKTOB TPOEKTA, a TakyKe HaOOP MPaBIJI, JUKTYIONNX, KaK 1 KOT-
Ma TIPUMEHSITH KaxK/IbIii CHMBOJ; 3a9acTyI0 YAAETCs OIMICaTh MPOOJIEMbI, ¢ KOTOPBIMHE
MPUIILIOCH CTOJKHYTBCS B X0/Ie PabOTHI Hajl TPOEKTOM, CIIOCOGBI UX PA3PEIICHHs 1 CITO-
cOOBI OIEHKU MOJTYYEHHOTO pe3yibrata. Ho ombIT KBamudUIMpoBaHHBIX pa3paboTym-
KOB He MCYEPIIbIBACTCS OJIHUMU METOIAMU ITPOEKTHPOBAHMS, KOTOPbIE OHU UCIOJIb3YIOT.
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ﬂyMaeTCH, YTO BaXHBIM [JOITOJIHEHHUEM K METO/JaM O6’beKTHO-OpI/IeHTI/IpOBaHHOFO
IIPOEKTUPOBAHUS KaK pa3d 1 SABJAIOTCS HaAlll IMaTTEPHBI. Onu ITOKa3bIBalOT, KaK IIprUMe-
HATH Takue 6a30Bble IIpHUEMBI, KaK O6’beKTI)I, HacjieJoBaHrue 1 HOJII/IMOp(bI/ISM, JIEMOH-
CTPUPYIOT, KaK MOKHO [TapaME€TPU30BaATb CUCTEMY aJITOPUTMOM, ITOBE/ICHUEM, COCTOSTHNEM
njam BHUJIOM 06'I)eKTOB, KOTOPbIE IIPEATIONAraeTcda co3/laBaTb. HaTTeprI IIPOEKTUPOBa-
HU:A TTO3BOJIAIOT HE TTPOCTO Ba(bI/IKCI/IpOBaTb PE3YyJIbTaThbl pemeHHﬁ, a OTBETHUTb Ha MHO-
TOYMCJICHHBIE «ITOYEMY», BO3HUKAIOI[NE B XO/€ IMTPOCKTUPOBAHUA. PaBlIeJII)I «HpI/IMe-
HUMOCTDb», «PeSy.]II)TaTI)I» n «PeaJII/ISaHI/IH» B OIIUCaHUAX ITAaTTEPHOB IIOMOTYT BaM
COPUEHTHUPOBATHCA TIPU TTPUHATHUN PCIICHUWA.

HaTTepHI)I ITPOCKTUPOBAaHUA 0COOEHHO I10JIE3HBI TOrAa, KOr/la HYyKHO Hp806p330-
BaTb aHAJIUTUYECKYIO MO/I€JIb B MO/I€JIb pe€a/in3allnm. BOHpeKI/I MHOTI'OYHMCJIEHHBIM 3a-
BEPEHUAM O 6eCHpeHHTCTBeHHOM nepexozae ot O6'I)€KTHO-OpI/IeHTI/IpOBaHHOI‘O aHaJ/n3a
K IIPOECKTUPOBaAHNIO, Ha ITPAKTUKE ITOT IIPOIECC HUKOTI/Ia HE ITPONCXOJUT TIJIa/IKO. B ru6-
KOM IIPOEKTE, OPUEHTUPOBAHHOM Ha ITOBTOPHOE HMCIIOJIb3OBaHNE, NUMEIOTCSA O6’beKTI)I,
KOTOPBIX HET B AHAJTUTUYECKOMI MO/IEJIN. Ha IIPOEKT OKa3bIBalOT BJIMSIHNE BI)I6paHHI)Ie
S3BbIK ITPOTPAMMUPOBAHUSA 1N OMOIMOTEKU KJIaCCOB. AHAIMTUYECKUE MO/IeJIN 4acCTo IIpu-
XO/IUTCA IIepecMaTpuBaThb, 4yTOOBI 06ECIIeUUTD IIOBTOPHOE UCITOJIb30BaHUE. Muorue nart-
TE€PHbI, BKJIIOYCHHBIE B KaTaJIOT, HEIMOCPEACTBEHHO CBsA3aHbl C TAKOI'O PoO/la BOIIPOCaMU,
TI04Y€eMY Mbl 1 Ha3bIBA€EM HX IMaTTEPpHaMU IIPOEKTUPOBaAHUSI.

HO]IHOIIeHHaH METOZIMKA ITPOEKTUPOBaHNA OCHOBBIBAETCS HE TOJIBKO Ha ITaTTEPHAX
ITPOEKTUPOBAHMA. TYT MOTYT OBITDH MaTTEPHBI U aHaJ/IN3a, 1 IMOJIb30BaTE€/JIbCKOIO UHTEP-
(beflca, " ONITUMU3AlN ITPOU3BOANUTEJIBHOCTH. Ho IMaTTEpHbI — OYE€Hb Ba’KHasdA COCTaB-
Hasd 4aCTb METOJIMKU ITPOEKTHUPOBAHUA, KOTOPaA 10 CHUX IIOP OTCYTCTBOBaJIA.

Llenb peopraHusauyum

[ToBTOPHO KCIIOJIB3yEMOE TIPOTPAMMHOE 0OECTIeYeHIE YaCTO MPUXOAUTCS PEopra-
HuzoBbiBaTh [OJ90]. IlaTTepHbl MPOEKTUPOBAHUS TIOMOTAIOT BaM PENTUTh, KAK MMEHHO
PEOPraHM30BaTh POEKT, U MOTYT YMEHBIITUTH BEPOSTHOCTH PEOPTaHU3AINN B GYIyIIIEM.

ITo Bpaitany Dyry (Brian Foote), »Kku3HeHHBIN UK/ 00bEKTHO-OPUEHTUPOBAHHOM
MIPOTPAMMBI COCTOUT U3 TPeX Gas: npomomunuposaniis, IKCMeHCUsH020 POCcma N KOHCO-
suoauuu [Foo92].

®aza TpOTOTUITUPOBAHUS XaPAKTEPU3YETCs BBICOKOI aKTUBHOCTHIO TIPOEKTUPOB-
IIUKOB, HAMIPABJIEHHO Ha TO, YTOOLI MporpaMMa Hadasma paborars. [Ipu sTom GICTPO
CO3/IaeTCsT MPOTOTHIT, KOTOPBIT MOCIE0OBATETLHO U3MEHSIETCS JI0 TEX MOP, OKa He Oy/yT
pellieHbl IepBoHadYasbible 3afaun. OGBIYHO Ha JAHHOM HTarle MporpaMMa MPeCTaBIIseT
cob6oit Habop Mepapxuil KIaccoB, OTPAKAIONINX CYIITHOCTH MPeaAMETHO obmacti. OcHOB-
HOIl BHJ[ TIOBTOPHOTO UCITIOJIB30BAHNUSI — 9TO ITPO3PAYHBII SIIUK U HACTEOBAHIE.

[Tocte BBOMA B KCIIyaTAIMIO PA3BUTHE TPOTPAMMBI OIIPE/IEISIETCS ABYMsI TIPOTH-
BOPEUMBLIME (DaKTOPAMHU: MTPOrpaMMe HEOOXOIMMO OTBEYaTh BCE HOBBLIM TPEOOBAHIISIM
U OTHOBPEMEHHO JIOJI’KHA TTOBBIIIATHCSI CTETIEHb €e TIOBTOPHOIT UCIToyib3yeMocTi. HoBbre
TpeGOBaHUS IUKTYIOT HEOOXOANMOCTD 00ABJICHISI HOBBIX KJIACCOB W OTEPaIliii, ObITh
MOJKET, IasKe TIEJBIX UePapXHil KIAcCOB. ITH TPEOOBAHUST MOTYT YIOBIETBOPSATHCS, KOT-
Jla HaunHaeTcst asa HKCTEHCHBHOTO PoOcTa TporpaMmbl. Ho IaHHbI TIepros He MOKeT
MPOJIOJIKATHCS JI0JIT0. B KOHIlE KOHIIOB, MPOrpaMMa CTAaHOBUTCS CJUIIKOM HErMOKOI
U He TIOJIAETCST TATHHEHTTNM M3MeHeHusiM. Mepapxun Kiraccos 6oJiee He COOTBETCTBYIOT
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ojtHOU TIpeMeTHON obmacTu., HarpoTus, OHE OTPAKAIOT MHOKECTBO PA3HbIX [TPEIMET-
HBIX 00JIACTEl, a KITACCHI OMPEEIAIOT COBEPITEHHO PA3HOPOHbIE OTIEPAIIIH U TIEpe-
MEHHbIE 3K3EeMILISIPOB.

YT00BI POTpaMMa MOTJIA Pa3BUBATHCS U JAJIbllle, €€ HEOOXOIUMO TIEPECMOTPETh
U peopranusoBarsb. FIMEHHO B 9TOT EPUOZ 4aCTO CO31AI0TCs KapKachl. IIpu peopranu-
3aI[M1 KJIACChl, OIUCBIBAIOIINE CIIEIUAIN3MPOBAHHbIE U YHUBEPCAIbHbIE KOMIIOHEHTHI,
OTIEJISAIOTCA IPYT OT ZIpyTa, ONePalliuy TepeMelaloTcss BBEPX U BHU3 MO MEePAPXUHU,
a nHTePdEIICH KIacCOB CTAHOBSITCSE OoJIee paloHaIbHbIMU. B (hase KoHCcomIanmm mo-
SIBJISIETCST MHOTO HOBBIX OOBEKTOB, 4aCTO B PE3YJIbTATE JEKOMITO3UIIUU CYIIECTBYIONIITX
U UCIIOJIb30BaHUSI KOMIIO3UIIMM BMECTO HacJeoBaHus. [loaTomMy mpospaunblii SIINK
3aMeHsIeTCST YePHBIM. B CBSI3M ¢ HETPEKPATITAIONIINMCST TTOTOKOM HOBBIX TpeOGOBaHmil
U CTpeMJIEHHEM KO Bee OoJiee BBICOKOW CTENEeHU TIOBTOPHOI UCTIONb3yeMOCTH 00BEKT-
HO-OPUEHTUPOBAHHAS MTPOrPaMMa JI0JKHA BHOBb M BHOBb IIPOXOJUTH Yepe3 (asbl K-
CTEHCUBHOIO pocTa U KOHCOJIUJALUH.

OKCTEHCUBHBI POCT

Bonblias cteneHb

HoBble TpebGoBaHus =
NMOBTOPHOI MCMONIb3YEMOCTHU

lMpoToTunuposaHue KoHconnpaums

Or aToro nuk/iIa HUKYyAA He feTbed. Ho xopomnii IpoeKTHPOBIIUK [TPEBUUT U3-
MeHEeHMsI, KOTOpbie MOTYT ToTpeboBath peopranusanuu. OH 3HAET, KaKHe CTPYKTYPbI
KJIACCOB U 0OBEKTOB TIO3BOIAT U36EKATH PEOPTAHM3AIIHN, €TO TIPOEKT YCTONUNB K U3-
MeHeHusIM TpeboBanmil. TpeGoBaHMsT TPOAHATH3UPOBAHBI, BHISIBIECHBI T€ U3 HUX, KOTO-
pble, 110 BCell BEPOSATHOCTH, U3MEHATCS Ha IIPOTSIKEHUM XKU3HEHHOIO 1I1MKJIa IIPOrpam-
MBI, ¥ B TIPOEKTE YUTEHO BCE ITO.

B nammx narrepHax IIPOEKTUPOBAHUA HAIILJIM CBOE IPUMEHEHNEe MHOTHE CTPYKTY-
pbl, IOABUBIIMECS B pe3yJibTaTe peopranusanuu. VMciosbzoBanue naTTepHoB Ha pa-
HUX CTaMsIX TIPOEKTA TIPEIOTBPATUT peopraHu3aIiiio B Oyaymiem. Ho faske eciu BbI He
YBU/IEIH, KaK [IPUMEHUTD HATTEPH, II0KA He CO3/1aIi BCIO CUCTEMY, OH BCE PABHO <I10/1-
CKaXeT», KaK ee MOXHO U3MEHUTD.

6.2. KpaTtkaa ncropus

Hauamno atomy karasory moJsioxmaa JOKTOpckas auccepraius Jpuxa [Gam9l,
Gam92]. [TouTu 10JI0BMHA BCeX MATTEPHOB OblLIa MIpeAcTaBjieHa B 910ii pabore. K Mo-
MmenTy ripoBesienus kKoHdepeniinu OOPSLA '91 auccepranuio opunraibHo pU3Ha-
JIV HE3aBUCUMBIM KaTaJIOTOM, U JIJIsT TPOIOJLKEHIS pabOThl HA/l HUM K DPUXY MPUCOE-
mHuica Puyapa. Bekope mocote atoro k kommanuu npuMkHyT u Jsxon. Hezamgonro no
kougepenttnn OOPSLA ’92 B rpynmy Bianisica Panbd. Mbl 130 Bcex cuir ctapajimch,
4T006bI Katasor Obu1 ToToB K nybsmkainun B Tpygax ECOOP "93, Ho BCKope 0co3HaIM,
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470 cTaThio Ha 90 cTpanuiax He NpuMyT. [[0aTOMY NPUIIJIOCH COCTaBUTH KPATKUIl pe-
(dhepat Katasora, KOTOPbIA 1 ObLT OMyOIMKOBaH. BCKOpe TIOCIe 9TOTO MBI PEITHIIIH TTPe-
BPATUTh KATAJIOT B KHUTY.

Hassamust, KoTopbie Mbl TPUCBAMBAJIN TATTEPHAM, TI0 XO/Y jieJia MeHsIUCh. «O6ep-
tka» (Wrapper) craja gekopatopowm, <«kieil» (Glue) — dacagoMm, <«xoaocTsaks>
(Solitaire) — oamHoukol, «Gpoasrar (Walker) — nocetutenem. Ilapouka marTepHOB
ocTajach 3a GOPTOM, IOCKOJIBKY Mbl He COWIN MX JOCTATOYHO BakHbIME. Ho B ocTasib-
HOM Ha0Op TATTEPHOB B KaTajore MOYTH He MeHsicst ¢ kKoHma 1992 r. Oxnako camu
HATTEPHBI IBOJIOIMOHUPOBATIA OU€Hb CHIIBHO.

Ha camoMm ziejie 3aMeTUTh, 4TO HEYTO IIPEJCTaBIsieT COOOM IMaTTepH, HECJI0KHO. MbI
BCE YETBEPO aKTUBHO TPYAMMCS HaJl CO3/IaHNEM 0OBEKTHO-OPUEHTUPOBAHHBIX CHCTEM
U 0OHAPYIKHUIIU, YTO, KOT/Ia TOPadOTaelib ¢ JOCTATOYHO GOJIBIINM YHCIOM TAKKX CHC-
TeM, BBISIBJISTH MATTEPHBI CTAHOBUTCS TpocTo. Ho Haiimu naTTepH Kyzaa Mpolie, 4eM
onucamu ero, Tem 6ojiee Tak, YTOObI IPOEKTUPOBIIUKY, HE3HAKOMbIE ¢ HUM, TIOHSIN
Ha3HAYEHUE HTOTO TpUeMa W YSICHUIIN, TIOYeMY OH BasKeH.

CrienuancTel yKe Ha CAMBIX PAHHUX CTA[USX OCO3HAJIM IEHHOCTh Karasiora. Ho
HOHSTh TTATTEPHBI MOTJIH JIUIIb T€, KTO UX YK€ MCIIOIb30BAJL.

Tax Kak OfHON U3 TIABHBIX Tle/Ieil KHUTH ObLIO HAYYHTh OOBEKTHO-OPHEHTHPOBAH-
HOMY TIPOEKTHPOBAHUIO, TO MbI TIPHUIIIN K BBIBOLY O HEOOXOAUMOCTH YJIYUIIUTh KaTa-
JIOT. YBEJIMYIIIN CPeIHINA 06BEM OMUCAHUS OHOTO TMATTEPHA C ABYX JI0 JACCITH C JIIII-
HUM CTPaHWUIL, BKJIIOYUB TTOAPOOHBIN pasaen «Motusais» u npumep kojga. Ml Takske
PeLIIN PACCMATPUBATD PA3JIMYHble KOMIIPOMUCCHI ¥ TIOIXO/Ibl K PEATU3AIIH TTATTeP-
HOB. B pesysibTare u3yvarh maTTepHbI CTAJIO JIETYE.

Eme omHo BakHOE M3MeHeHUe, BHECEHHOE HE TaK JaBHO: 3a/aue, KOTOPYIO MpH-
3BaH PEIINTH TOT MJIU WHOI MATTEPH, CTAIO yAEAAThCs GoJiee TPUCTaTbHOE BHIMA-
Hue. [Iporie B3rJISHYTHh HA MATTEPH KaK Ha pellieHue, a He KaK Ha MpueM, KOTOPbIi
MOZKHO MPUCIIOCOOUTD TI0/I COOCTBEHHBIE HYSK/BI U TIOBTOPHO UCIOJIb30BaTh. TPy/I-
Hee YBUJIETh, KOT/IA ATTEPH NOOX00UM, TO eCTh 0XapaKTEPU30BaTh Te 3a/auu, KOTO-
pble OH DEIIAeT, U TOT KOHTEKCT, B KOTOPOM OH SIBJISIETCSI HAUJIYYIIUM BAaPUAHTOM.
[Tpomte pasrisgeTs, umo mesnaeTcs, YeM TOHSATH, nouemy Tak nenaercs. IloHumaTh
HasHaveHUe MaTTepHa TOKe BasKHO, TOCKOJIBKY 9TO TOMOTAeT ONPEAeIUTh, KaKOoil mat-
TEPH CTOUT TPUMEHUTD.

6.3. MPOEKTUPOBLLUUKN NATTEPHOB

Mbl He eAMHCTBEHHBIE, KOMY MHTEPECHO IHCaTh KHUTH, KOTOPbIE COJEpsKaT Karta-
JIOT TIATTEPHOB, IPUMEHSIEMbIX clelagIucTaMu. Mbl — 4acTh OGIIUPHOTO COOOIIECTRa,
3aMHTEPECOBAHHOTO B IMTAaTTEPHAX BOO6H_[€ 1 B ITaTTEpHAX, UMEIOMINX OTHOIIEHNE K IIPO-
rpaMMHOMY obeciiedenuio, B yactHocTu. Kpucrodep AsekcaHap — 910 apXUTEKTOP,
KOTOPBII MEPBLIM HAYaJ U3yYaTh ATTEPHBI B CTPOUTENBCTBE U PaspaboTasl «SI3bIK MaT-
TEpHOB» A UX reHepuposanus. Pabora Ajiekcanapa IOCTOSHHO BAOXHOBIIsLIA HAC.
ITosTOMY YMECTHO M IIOYYUTEJIBHO CPABHUTh €0 ¥ HAIIU CTapaHus. 3aTeM Mbl o0pa-
TUMCS K paboTaM JAPYrUX aBTOPOB 10 MAaTTEPHaM, CBS3aHHBIM € IIPOIPAMMHbIM obecIie-
YEHUEM.
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f3bikn natTepHoB AnekcaHapa

Hama pabora manomuHaet paboty Ajiekcanapa Bo MHOTUX otHomeHusx. Obe oc-
HOBAHBI HA U3YYEHUH CYNIECTBYIONUX CUCTEM M HAXOXKACHUY B HUX TaTTepHOB. U TaMm,
U TaM eCThb MabJIOHbI IS ONIUCAHKS TIATTEPHOB, XOTSL M COBEPIIEHHO pas3jandHbie. Pa-
GOTHI OCHOBAHbBI HA €CTECTBEHHOM SA3BIKE U MIPUMEPAX, a He Ha (HOPMAJbHBIX A3bIKAX.
B o6eux /jist Kask0ro maTTepHa IMPUBOSATCS 0OOCHOBAHUSI.

Ho BO MHOTMX OTHOIIEHUSAX HAIIK PabOThI PA3IUYAIOTCA:

Q JIOJM CTPOSAT 3/1aHUSI MHOTO THICAY JIET, TAK YTO CyIECTBYET MHOXKECTBO KJIACCH-
yeckux npumepos. IIporpammuble ke cucTeMbl Mbl HaYasll CO3/1aBaTh CPABHU-
TEJIbHO HeJJaBHO, U JIMIIb HEMHOIe ITPU3HAHbI KJIACCUKOM;

0 AjiexcaHzp IIPUBOJAUT MOPA/IOK, B KOTOPOM CJie/lyeT MCIIOJIb30BaTh ero narrep-
HBI, MBI — HET;

0 B marTepHax AJIeKcaH/pa YIop c/ieJiat Ha mpobaeMax, B TO BPeMst KaK MaTTePHBI
MPOEKTUPOBAHUS TOPA3/I0 TOAPOOHEE OMUCHIBAIOT PEIEHNUE;

0 AJeKcaHIp YTBEPXKIAET, YTO €T MATTEPHBI CMTOCOOHBI CrEHEPUPOBATDH MTPOEKT
BCero 3/1aHus. Mbl He cuuTaeM, YTO HAlIM ATTEPHbl MOIYT CO3/1aTh 3aKOHYEH-
HYIO IIPOTPaMMYy.

Korza man kosera (B onpeieleHHOM TOHUMAHIN 9TOTO CJI0BA) TOBOPHUT, YTO MOJK-
HO CITPOEKTUPOBATH 3/[AHNUE, TIPOCTO MTPUMEHSIST TATTEPHBI OJ[UH 32 JAPYTUM, TO OH IIpe-
CJIETYET Te JKe TIEJTH, 9TO 1 METOANCTHI 0O BEKTHO-OPHEHTHPOBAHHOTO IPOEKTUPOBAHUSI,
KOTOpPbIE TIPUBOJIAT TOTITATOBBIE TIPABUIA. AJIEKCAHP He OTPUIAET TBOPIECKOTO MO/
X0/[a; HEKOTOPBIE U3 €r0 MATTEPHOB TPEOYIOT MOHUMAHUSI IPUBBIYEK U OOBIYAEB JIHOIEi],
KOTOpbIe OYZAYT JKUTDH B 3[IAHNN, & €70 BePa B «IT0I3UI0» MPOEKTUPOBAHUS MOIPA3yMe-
BAET, UTO YPOBEHD IIPOEKTUPOBIIUKA OTHIO/b HE JIOJIKEH OTPAHUUMBATHCST BJIA/IEHUEM SI3bI-
koM. ! Ho u3 ero ommcanust TOTo, Kak MaTTEPHLI TeHEPUPYIOT MPOEKT, CIEMYET, UTO S3BIK
CTIOCOOEH CIIETaTh TIPOIECC TPOEKTHPOBAHIIST TETEPMUHUPOBAHHBIM U TIOBTOPSIEMBIM.

Touka 3penust Asekcanapa MOMOTJIAa HAM CMECTHTD aKIeHT Ha KOMITPOMICCHI TIPO-
EKTUPOBAHUST — PA3JINYHbIE «CHUJIbI», KOTOpPbie GopMupyror ausaii. [loj BiusHueM
HTOTO YeIOBEKA MbI YIIOPHO TPYIUJIUCH HAJ[ T€M, YTOObBI TIOHATH TPUMEHUMOCTD U 110~
CJIEJICTBUST KAK/IOTO U3 HAIIMX marTepHoB. Mmeonorust pabotsl Anekcanapa yoeperia
HAC OT BOJIHEHUIT 1O TTOBOLY (DOPMATbHOTO MPEACTABIEHUS MATTEPHOB. XOTsI TAKOE
[IPE/ICTABJIEHIE, BO3MOKHO, TOMOTJIO Obl aBTOMATH3MPOBATD MATTEPHDI, MbI TIOJIATAEM,
UTO Ha JIAHHOM 3Tare BasKHee UCCIIEN0BATh IIPOCTPAHCTBO MATTEPHOB MTPOEKTUPOBAHNIS,
a He (hOpMaIN30BaTh €ro.

C TouKy 3peHs AjleKCanipa, OMMCAHHbIE B 9TOW KHUTE TTATTEPHBI He COCTABIISIOT
st3biKa. [IpuHUMAast BO BHUMAaHUE MHOTOOOpasne TPOrPaMMHBIX CUCTEM, TPYIHO MPE/i-
cTaBUTH cebe, KaK IIPE/JIOKUTh «IIOJHbII» HaGop MaTTEPHOB, U3 KOTOPOIO MOKHO OBLIO
ObI BBIBECTH TIOIIATOBbIE MWHCTPYKIIUU MO CO3MAHUI0 TPUIOKEHU. JIJIsT HEKOTOPHIX
KJIACCOB TIPUJIOKEHUH, CKasKeM, CUCTEM TeHEePAIIUI OTYETOB MJIH BBOJA JAHHBIX IIyTeM
3aroHeHnst GopM 3T0 BO3MOKHO. Ho Halll Katajior mpeicTaBsieT coboi Jmiib Habop
B3aMMOCBSI3aHHBIX [TATTEPHOB, MbI HE TIPETEH/IyeM Ha CO3/[aHUe sI3bIKa [AaTTEPHOB.

! Cwm. “The poetry of the language” [AIS+77].
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Ham kaskeTcst MaJOBEPOSITHBIM, YTO K020a-u60 GyIneT co3/aH TOMHbIH sI3bIK Mat-
TEPHOB /17151 TIPoeKTHpoBaus mporpamm. Ho, 6e3ycioBHO, MOKHO cO3/1aTh KaTajior 60-
Jlee TIOJTHBIH, YeM Harll. B Hero MoskHO 6bLI0 GBI BKIIOUUTH OTIMCAHNWE KAPKACOB U CIIO-
coboB ux mpumMenenust [Joh92], maTTepHOB MPOEKTHPOBAHUS MOJIB30BATEIBCKOTO
unrepdeiica [B]94], marrepros aHamusa [Coa92] u mpounx acrekToB paspaboTKH IIPo-
rpamM. [TaTTepHBI TPOEKTUPOBAHKS — HTO JIHIIb YacTh KyjAa GoJiee IMUPOKOTO sI3bIKA
MaTTEPHOB B TIPOTPAMMHOM 0OECTICUCHH.

MatTepHbl B NnporpaMmMHoOM obecrnedeHumn

Hamum 1mepBbIM KOJUIEKTHBHBIM OIIBITOM U3Y4YeHUs] apXUTEKTYPbI TIPOTPAMMHOTO
obGecrieyerns 6bu10 yuactre B cemunape OOPSLA "91, koropsiii mipoBoaus Bproc Axzep-
con (Bruce Anderson). Cemutap ObLI OCBSIIEH COCTABICHUIO CIIPABOYHMKA JJIsI apXU-
TEKTOPOB TTPOTPAMMHBIX CHCTEM. /laHHOE COOBITHE MOMOKIIIO HAYAIIO [ETOI CEPUN BCTPEY.
[Mocnennsist n3 HuX cocrosiiack B aBrycte 1994 . Ha nepBoii KoH(epeHInY 110 SI3bIKaM T1aT-
TEPHOB MporpamMM. B pesyiibrate chopMUPOBaIOCh COOBIIECTBO JIO/CH, 3aMHTEPECOBAH-
HBIX B JIOKYMEHTUPOBAHUH OIBITA Pa3pabOTKH MPOrPAMMHOTO 06ECTICUCHNS.

Pasymeercs, Ty e 1eJ1b BUieu riepesi coboii u apyrue uccaenosarenu. Kuura Jlo-
Hambga Kuyra «McekycerBo mporpamvuposanus i DBM» [Knu73] 6buia oxHoil us
MEePBBIX MOMBITOK CHCTEMATH3MPOBATh 3HAHUS, HAKOTICHHBIE TTPU pa3paboTKe Mmpo-
TpaMM, XOTsI aKIIEeHT B Hell ObLT clielal Ha onucaniy aaroputMoB. Ho maske sta 3amava
OKazasach CJIMIKOM TPYAHOI, Tak uTO paboTa ocrajach HezakoHUYeHHOM. Ceprist KHUT
Graphics Gems [Gla90, Arv91, Kir92] — ele oguH KaTajior, IIOCBSIIIEHHbINA IIPOEKTUPO-
BaHMIO, XOTsI U OH B OCHOBHOM II0CBsileH ajiroput™am. ITporpamma Domain Specific
Software Architecture (ApxurexTypa mpo0JeMHO-0PUEHTUPOBAHHOTO TPOrPAMMHOIO
obecrieyeHust), KOTopyio crioHcupyer Munucrepctso oboponb CIITA [GM92], Ha-
npasJieHa Ha mogbop WHMOPMAIIUK apXUTEKTYPHOTO TuiaHa. VcereoBares, 3aHsThie
paspaboTKoii 6a3 3HAHWT, CTPEMSTCS OTPA3UTh HAKOILICHHBIH OIBIT pa3paboTok. Ecth
U MHOTO JIDYTHX TPYTII, 33/[a4¥ KOTOPBIX B TOW WJIM WHOI MepPe CXOIHBI C HAIIUMHU.

Bonbinoe Bausinne Ha Hac Takxke okazana kuura JIxeiimca Kormena Advanced
C++: Programming Styles and Idioms [Cop92]. Onucannbie B Hell maTTepHbl B 6OJIb-
IIeil cTerieHy, YeM Haliu, opueHTupoBanbl Ha C++. Kpome TOro, B KHHUTe MIPUBOANTCS
MHOTO HU3KOYPOBHEBBIX MAaTTepHOB. Komen Beera 6611 ak THBHBIM Y4JIEHOM c00011Ie-
CTBa MPOEKTUPOBIINKOB, 3aHHTEPECOBAHHBIX B MarTepHax. Ceftyac on paboraer Haj
MaTTepPHAMH, OMHMCHIBAIOIIUMU POJIH JIIO/IEil B OPTaHU3AIMX, 3aHATHIX Pa3paboTKOi
IPOTPaMM.

OHUM 13 TIEepPBBIX, KTO CTAT TOMYJISIPU3upoBaTh paborsl Kprcrodepa Anekcamn-
pa cpeau mporpammuctos, 61 Kent Bek (Kent Beck). B 1993 r. on Hauan BecTu Ko-
JOHKY B skypHane The Smalltalk Report, nocssiennyio narrepiam B ssbike Smalltalk.
Hexoropoe Bpemst marteptbl cobupan Iutep Koan (Peter Coad). B ocHOBHOM B €ro
pabore [Co0a92] mpeacraBiieHbl TaTTEPHbI aHAIM3A.

6.4. MNpurnaweHwue

Yro MoxeTe caenaTh JTUIHO Bbl, €CJIM BaC MHTEPECYIOT HaTTeprI? Hpe>1</:[e BCero
HpHMeHﬂﬁTe X WU UIUTE /IpyTrre naTTepHbl, KOTOPbIE JIy4Illl€e OTpa’skalOT Balll ITOAXO/
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K TipoekTupoBanuio. Paspaboraiite ¢BOi cJI0Baph MATTEPHOB ¥ UCIIOJIL3YHTE €r0, B Ya-
CTHOCTH, B 6ece/lax ¢ KOJUIEraMi O CBOMX TPOEKTaxX. PasMBIIIIISSE 0 TIPOEKTAX ¥ OTHCHI-
Bast WX, He 3a6bIBAiiTE O CIIOBapE.

Bo-Bropsix, kpuTrKyiiTe Hac! KaTajior naTtepHoB — 9T0 11O HAPSKEHHOIH pabo-
ThI, HE TOJIBKO Hallleif, HO ¥ [IeCSITKOB PEleH3eHTOB, KOTOPBII JeTUINCh CBOUMU 3aMe-
yanusamu. Eciii BbI HATKHYJIUCH Ha KaKyIO-TO MPOOJIeMy WM MoJIaracte, 4to 0ObsiCHe-
HUST JIOJDKHBL OBITH H0J1ee TToApOGHBIMIE, THTITHTE HaM. T0 5ke caMoe OTHOCUTCS K JII0OOMY
KaTaJIory MaTTepPHOB: aBTOpaM Hy:KHa oOparHas cBsi3b ¢ untatesssMu! OHa U3 caMbix
TOJIE3HBIX 0COOEHHOCTEH TTATTEPHOB COCTOUT B TOM, UTO OHU BBIBOJAT MPOIIECC TTPUHSI-
THUS TIPOEKTHBIX PEIIeHU 13 TyManHou obsactu uHTyuiun. C MOMOIIBIO TATTEPHOB
aBTOPBI MOTYT SIBHO C(OPMYJIMPOBATh, HA KaKie KOMIIPOMICCHI UM IMPHIILIOCH UITH.
A 9T0, B CBOIO OY€PE/Ib, TOMOTAET PA3TJIAIETh, KAKOBBI K€ MUHYCHI X TIATTEPHOB ¥ BCTY-
IUTh B OCMBICTIEHHYTO [cKyccuio. He yrryckaiite Takoil BOSMOKHOCTH.

B-TpeTpux, BBIABJISITE MATTEPHBI, KOTOPBIMU TIOJIb3yeTeCh, U (DUKCUPYIITE HX.
Brumiounte ux B cocTaB JOKyMEHTAIMK TI0 CBOEH miporpamMme. Bosce He obs3aTebHO
paboTaTh B Hay4HO-HCCIIEA0BATEIBCKOM HHCTUTYTE, YTOOBI HAXOAUTH TaTTepHbl. He
CTECHSIITECh COCTABUTH CBON COOCTBEHHBIN KATAJIOT TIATTEPHOB, HO... ITYCTh KTO-HUOY /b
HOMOZKET BaM 00Jiedb ero B I0CTOiHYI0 dhopmy!

6.5. Ha npowaHune

B nyumux mpoekTax MCIOJIb3yeTCsi MHOTO MATTEPHOB IIPOEKTUpOBaHust. EmqmHoe
1esioe o6pasyercst B pesysibTaTe UX COrJIaCOBAHHBIX B3aMMHBIX JIeicTBIHA. BoT uTo ro-
Boput 06 atom Kpucrodep Anekcanap: « MOKHO CTPOUTD 371aHNsT, HAHU3BIBAS TIATTEP-
HbBI B JIOCTATOYHO MPOU3BOJIBHOM TIOpsiike. Takoe 3panue 6yzeT pocTto cobpaHuem
natrepHoB. B HeMm Het roTHocTH. Het ocHoBaresbrocTi. Ho MOKHO 06beIMHATH TTAT-
TEPHBI U TaK, YTO B OIHOM U TOM 3Ke (PU3u4eckoM o6beMe OHM OY/YT TEPEKPBIBATH IPYT
npyra. Torja 31aHue moyyaercst O4eHb TIOTHBIM, B HEGOJIBIIOM MPOCTPAHCTBE COCPE-
JIOTAYMBAETCS MHOTO (DYHKIIHEL. 3a CYeT TaKOW TIOTHOCTH 3/laHue MPUoGPeTaeT OCHO-
BaTeJbHOCTD.> (A Pattern Language |A1S+77, ctp. xli]).
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AGcTpakTHasi omepanusa — orepalus, KoTopas OObsBJISAET CUTHATYPY, HO He pea-
smzyer ee. B C++ aGerpakTHbie onepaiiu COOTBETCTBYIOT UCKIIOUUMENbHO GUPMYATb-
HOIM (PYHKUUSAM-ULCHAM.

AGCTpakTHAS CBA3AHHOCTb — TOBOPSAT, YTO KJIACC A ab6Cmpaxmuo ceasamn ¢ aber-
PaKTHBIM KJIACCOM B, eciii B A ecThb cchliika Ha B. Takoe oTHOIIIEHHE Mbl Ha3biBaeM a0-
CTPAKTHOU CBSA3aHHOCTBIO, IOCKOJBbKY A CCBIIAETCS Ha mun 0ObeKTa, a He Ha KOHKPET-
HbIIT OOBEKT.

AGCTpPaKTHBIN KJIACC — KJACC, €IUHCTBEHHBIM HA3HAYEHUEM KOTOPOTO SIBJSAETCS
onpenenenne natepdeiica. AGCTPaKTHBIN KJIACC MOJTHOCTHIO WJIN YACTHYHO JEIETHpPY-
er cBo peanuzanuio nojakiaccam. CosaBaTh 3K3EMIIAPbI aGCTPAKTHOrO KJacca
HEJIb3sI.

ArperupoBaHHbIii 00bEKT — 0OBEKT, COCTABIEHHbIH 13 MOA06BEKTOB. [o100beK-
ThI HA3BIBAIOTCS YACMAMY arperara, ¥ arperat OTBevyaer 3a HUX.

JlenerupoBanne — MEXaHU3M PEATU3AINH, IPH KOTOPOM OOBEKT MepeHanpaBIseT
Win desiezupyem 3anpoc Apyromy o0bekTy (yIOJHOMOYECHHOMY). Y TIOJHOMOYECHHBII
BBITIOJIHSIET 3aMTPOC OT UMEHU UCXOIHOTO 0OBEKTA.

Hectpykrop — B C++ 370 omnepaiius, KOTOpasi aBTOMaTHYECKU BbI3BIBACTCS JIJIS
OYUCTKH 0OBEKTA HEMOCPEICTBEHHO TIEPE]l €T0 YAAICHUEM.

JluarpamMma B3auMoeiCTBHI — uarpaMma, Ha KOTOPOil MOKa3aH MOTOK 3apPOCOB
MEXKIY 0OBEKTAMIU.

JluarpaMma KJIaccoB — jiuarpamMmma, Ha KOTOPO#il M306paskeHbl KJIACChI, X BHYTPEH-
HSS CTPYKTYPa ¥ ONEepaIiin, a TAaKKe CTATUYECKUE CBASU MEK/LLY HUMU.

JuarpamMmma o0beKTa — uarpaMma, Ha KOTOPOH M300paskeHa CTPYKTypa KOHKPET-
HOTO 0OBEKTA BO BPEMS BBITIOJIHEHUSI.

JluHaMuYecKoe CBA3BIBAHUE — ACCOIMAIINS MEKILY 3alPOCOM K OOBEKTY U OJHOMN
U3 €ro Olepaluii, ycTaHaBInBaeMast BO BpeMst BbinosiHenus. B C++ quHaMudyecku cBsi-
3BIBATHCS MOTYT TOJIBKO BUPTyaJbHbIe (DYHKIUH.

JIpyskectBennbrii knace — 8 C+-+: kirace, 061a[alonMil TeMU e TTPaBaMu J0CTyTa
K OIeparusM 1 JaHHBIM HEKOTOPOTO KJIACCa, YTO U CaM ATOT KJIACC.

3akpsbiToe HacaenoBaHue — B C++: KJIace, HACIEyeMbIH TOJIBKO Pajii Peau3aIiii.

3amelnenue — rnepeorpeieieHue onepariu, YHacAe0BAaHHON OT POUTENBCKOTO
KJIacca, B TIOJIKJIACCE.

WHKancyasmus — pe3yabTarT COKPBITHS MPEJCTABICHNS U PEAT3aIlii B 00beKTe.
[IpencraBienne HEBUAMMO U HEOCTYITHO U3BHE. [[oMydnTh JOCTYI K TIPEACTABICHIIO
06beKTa U MOAUDUIIUPOBATH €0 MOKHO TOJBKO € TIOMOIIBIO OTEPAIHIA.

HucrpymenTanbnas oudmmoreka (toolkit) — naGop kiraccos, obecrneuynBaoIInX
MOJIE3HY10 (hYHKITMOHATBHOCTD, HO HE OTPEACIAIONINX AU3AiH TPUIOKEHUS.



m--.. MaTTepHbl NPOEeKTUPOBaAHUA

Nurepdeiic — nHabop Bcex CUTHATYD, OMPEIETEHHBIX oTiepanusamu oobekra. HTep-
eiic omuchIBaeT MHOKECTBO 3aIPOCOB, HA KOTOPBIE MOKET OTBEYATH OOBEKT.

Kapkac — nabop B3anMOIEHCTBYIONMX KIACCOB, OTMUCHIBAIONIINX MTOBTOPHO TTPUME-
HUMBII J[M3ailH HEKOTOPOil Kareropuu mporpamm. Kapkac sajer apxurekrypy mpuiio-
JKeHUsI, pasbuBast ero Ha OT/AEJIbHBIE KIACCHI C YETKO OMPENCTEHHBIMUA (DYHKIUSMIE
U B3anMozelicTBusiMI. Pa3paboTurk HaCTpauBaeT KapKac Mol KOHKPETHOE TPHIIOJKE-
HIE TIyTeM MOPOK/ICHUS TIOJIKIACCOB M COCTABICHUST KOMIIO3UIINIT 13 0GBEKTOB, MPH-
HaJIEKAIIX KJIaccaM KapKaca.

Knace — onpezensier untepdeiic u peanmsanuio o6bekta. OMuchBaeT BHyTPEHHEE
MPE/ICTABICHUE U OTIEPAINH, KOTOPBIE OOBEKT MOKET BBITIOIHSTH.

KomMmnosuiys 06beKT0B — 00beJIHEHNE HECKOJIbKIX 00BEKTOB /IS [I0JIydeHns: 60-
Jiee CIJI0KHOTO TOBE/ICHMSI.

KoHkpeTHblii K1ace — Kiacc, B KOTOPOM HeT abCTpaKTHBIX omepanuii. Moxer
HUMETh HK3EMILISIPHL.

Koucrpykrop — B C++: onepaiiuist, aBTOMaTHYECKN BBI3BIBAIOIIASICST /I HHUIHA-
JIM3AIN HOBBIX 9K3EMILISIPOB.

Merakaace — B Smalltalk kmacce sBasiorcss o6bexkTaMu. MeTakiace — 9T0 KJace
obbeKTa-KIacca.

HacnenoBanue — OTHOIICHVE, KOTOPOE OMPEIETSICT OJIHY CYNIHOCTh B TEPMHHAX
npyroii. B ciyuae nacredosanus xnacca HOBbI KIacC OMPEIETSIETCS B TEPMIUHAX OJIHO-
TO WJIM HECKOJIBKUX POIUTENBCKUX KaaccoB. HoBbIl Kitace Hacemyer nnrepdeiic u pe-
AJIM3AINIO OT CBOUX poauTeseil. HOBBIN Kirace Ha3bIBaeTCst OOKAACCOM VI NPOU3600-
noim xaaccom (B C++). Hacaenosanue kinacca oObeuHsieT naciedosamnue unmepgetica
u naciedosanue peaiusauuu. B ciaydae HacienoBanust nHTepdeiica HOBbII nHTEpdEiC
OMPEIETACTCS B TEPMUHAX OJIHOTO WJIM HECKOJBKUX cylecTByomux. [Ipu nacienosa-
HUM PeasTU3alliy HOBasA PeaN3alus OMpPeIessieTCss B TEPMUHAX OIHOM VI HECKOJb-
KUX CYIIECTBYIOTIHX.

OOBEKT — MMEIOIAACS BO BPEMs BBITIOJHEHUS CYIIHOCTh, B KOTOPO#l XPaHATCS
JIaHHBIE U TIPOTIELYPBI AJIsT PAOOTHI ¢ HIML.

Omnepanust — Ha JaHHBIE OOBEKTA MOKHO BO3IEHCTBOBATH TOJIBKO € TIOMOIIBIO €T0
oneparuii. OGBEKT BBITIOIHSIET OTIEPAINIo, KOT/a mosydaet 3anpoc. B C++ oneparin
HasbIBAIOTCS Qynkuusmu-urenamu, B Smalltalk — memodamu.

Omnepanust KiIacca — OTeparyist, OTpeieJIeHHast IS KIacca B 1eJIOM, a He JUJIsT WH-
IUBUAyaIbHOTO 06bekTa. B C++ omeparin kiacca Ha3bIBAIOTCS CIMAMUYECKUMU PYHK-
UYUAMU-UTEHAMI.

OTHoIIeHne arperupoBanusi — OTHOTIIEHIE arperara 1 ero yacreil. Kimace ompee-
JISIET TaKOE OTHOIICHUE JIJIsi CBOUX HK3EMILISIPOB, TO €CTh arperMpOBAHHBIX OOBEKTOB.

OTHoIEeHHe OCBEJOMIEHHOCTH — TOBOPST, YTO OJJHOMY KJIACCY U3BECTHO O JIPY-
TOM, €CJIU TIEPBBII CCHIJTAETCS HA BTOPOH.

ITapamMeTpU30BaHHbIH THIT — TUTI, T/I€ HEKOTOPbIE COCTABJISIONINE THITBI OCTABJICHBI
HeonpezeneHabiMU. OHU MEPEAAI0TCS KaK MapaMeTphl B TOUKe Ucmosib3oBanust. B C++
TTapaMeTPU30BAHHbIE THUITHI HA3bIBAIOTCS TMTAOIOHAMUI.

ITaTTepH MPOEKTHPOBAHMS — MATTEPH TPOCKTUPOBAHUS WMEHYET, MOTHBUPYET
1 06BSICHSIET KOHKPETHBIH TIPHEM MPOEKTUPOBAHNST, KOTOPBII OTHOCHUTCS K 3a/[ade, 4ac-
TO BO3HUKAIOMIEH Tpu paboTe Hajl 00bEKTHO-OPUEHTHPOBAHHBIMU crucTeMamit. [TaTrepw
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OMKCBHIBAET 3a/[auy, ee pelrieHre, 06JacTh TPUMEHNMOCTH 9TOTO PEIIEHUST U €T0 pPe-
3yabrarhl. OH TakKe CONEP:KUT PEKOMEHIANNY TI0 peaiu3aiy 1 npumepsl. [lox perme-
HUEM TTOHUMAETCST CXeMa OPraHU3aIiy OObEKTOB U KJIACCOB, TIO3BOJISIIONIAs CIIPABUTHCST
¢ npobaemoit. Tlarrepn aganTupyercst uist paboThl B KOHKPETHBIX YCIOBHUSIX U PEATH3Y-
eTcsl B 33JJ]AHHOM KOHTEKCTE.

IlepemenHast 3K3eMILISIpa — 9JIEMEHT TAHHBIX, OTIPE/IEJISIONINI YacTh TIPe/CTaBIIe-
Hust 00bekTa. B C++ ncmosb3yercst TepMUH Oanmvle-uien.

IMoakmace — kiace, Hacaexyomuii fpyromy kiaaccy. B C++ nojakiace Ha3biBaeTcs
NPOU3BOOHBIM KAACCOM.

TloaMemanHbIi KIACC — KIIACC, CIIPOEKTUPOBAHHBIN TakK, YTOOBI COYETATHCS C JIPY-
TUMU KJIAaCCAMU MyTeM HacJjegoBaHus. [logMelantbie Kaacchl 06bIYHO aGCTPAKTHBIL.

INoxcucrema — HesaBUCHMAsI TPYTITIA KJIACCOB, QYHKITMOHUPYIOIIUX COBMECTHO JIJIsT
BBITIOJTHEHNsT Habopa 06sI3aHHOCTEIA.

IMoaTum — ofuH TUIT HA3BIBAETCS TIOATHUIIOM JIPYTOTO, eCIM nHTepdeiic IepBoro co-
Jiep>kut uHTepdernc BToporo.

Toaumopduam — criocoGHOCTH TOCTABIISATE BO BPEMsT BBITIOJHEHUST BMECTO OJIHO-
ro oObeKTa APYIroil ¢ COBMECTUMbIM UHTEPMEHCOM.

Ioxyyarens — 06BEKT, KOTOPOMY HATIPABJIECH 3aIPOC.

IIpo3pauHslii AMUK KaK CIIOCOG MOBTOPHOTO MUCHOJIb30BAHUSA — CTUJIb TOBTOPHO-
TO UCII0JIb30BaHUs, OCHOBAHHBIN HA HACJIEN0BaHNU KiaccoB. llogkirace moBTOpHO HC-
MOJIB3yeT UHTePdENC U Peayn3aIuio POANTENbCKOTO KIacca, HO MOXKET TaKKe UMeTh
JOCTYTI K 3aKPBITHIM JIJIST IPYTHX ACHIEKTaM CBOETO POJUTEJIS.

IIporokoxn — pacmupsieT KOHIENIUIO nHTepdelica 32 cueT BKIOUEHUS [OMyCTU-
MOH MOCJIeZIOBATETBHOCTH 3aIIPOCOB.

Poaurenbckuii K1ace — KJracc, KOTOPOMY HacsemyeT Apyroit kaacc. CHHOHUMBI —
cynepraacc (Smalltalk), 6asosvii xracc (C++) u xracc-npedox.

CBsI3aHHOCTb — CTeTleHb 3aBUCHMOCTH KOMIIOHEHTOB ITPOTPAMMBI IPYT OT APYTa.

CurHatypa — 1oJi CUTHATYPOIl ollepaliiy MOHNMAeTCsl COUeTaHne ee NMeHN, rapa-
METPOB U BO3BPAIIAEMOTO 3HAYECHUS.

Ccpuika Ha 00BEKT — 3HAYCHIE, KOTOPOE UACHTHMUITIPYET APYTOi 0OBEKT.

Cyneprun — THUIT POAUTEJIST, KOTOPOMY HAacJelyeT JaHHbBII THII.

Tun — ums KoHKpeTHOTO MHTepdetica.

YepHblil AMUK KaK CIOCOG TOBTOPHOTO MCIOIb30BAHUS — CTIIIH TOBTOPHOTO HC-
MOJIb30BAHUS, OCHOBAHHBINA HA KOMIOZUIINH 00BEKTOB. OOBEKTHI-KOMITIOHEHTBI HE pac-
KPBIBAIOT JPYT APYTY JeTajiell CBOEr0 BHYTPEHHETO YCTPOUCTBA U TOTOMY MOTYT GBITh
yIO0GIEHBI YEPHBIM SITITKAM.



NMpuno)xexnne B. O6bACHEeHME
HOTaLMMU

Ha npotsizkeHun Bcell KHUTH Mbl TIOJIb3yeMCs TarpaMMaMi JIJIs UJLTIOCTPAIuU Baxk-
HbIX ujeil. HekoTopble nrarpaMMbl HeCTaHJ@PTHBL: HallpUMep, CHUMOK 3KpaHa, rie
1306pakeHO ANAIOTOBOE OKHO, WJIM CXeMaTu4Hoe nsobpaxkenue jaepesa oobekTos. Ho
[PY OTIMCAHUU TTATTEPHOB TPOEKTUPOBAHMS /7 0003HAUEHUS OTHOIICHUH ¥ B3aUMO-
NEHCTBUI MEXKLy KJIaccaMyl M 0ObeKTaMu [puMensieTcs: Gosiee (hopMasbHas HOTAIIUS.
B HacrosiieM IpUIoKeHII 9Ta HOTAIMsST PACCMaTPUBAETCST TTOAPOOHO.

MpbI nosib3yeMcs TpeMst BUIaMU Ararpamm:

0 Ha duazpamme KAACCO8 OTOOPAKEHDI KIACCHI, NX CTPYKTYPa U CTATUYECKNE OTHO-
MEHUST MEKILY HUMU;

O Ha duazpamme 00peKmos TOKa3aHa CTPYKTypa 0OBEKTOB BO BPEMSI BBITIOJTHEHNS,

O Ha duazpamme s3aumodeticmeuii N300PaKeH MOTOK 3aIPOCOB MEKIY 00bEKTAMIL.

B onvcannu kaskoro narrepHa MpoeKTHPOBAHUS €CTh XOTs Obl O/[Ha [rarpamMma
ksaccoB. OcTabHble UCTIOIB3YIOTCS, €CJI B HUX BOSHUKAET HEOOXOANMOCTS. /[uarpam-
MBI KJIacCOB U 00bekToB ocHoBanbl Ha Meroposorun OMT (Object Modeling Tech-
nique — MeToanka Mogeauposanus 06bektoB) [RBP+91, Rum94].! [IuarpamMmmsbl B3au-
MojielicTBrit 3aumcTBOBaHbl U3 Metonosornu Objectory [JCJO92| u merona Byua
[Boo94].

B.1. Anarpamma Knaccos

Ha pucynke B.1a npencrasiena Hotaumus OMT g abCTpakTHBIX U KOHKPETHBIX
kiaccoB. Kiacc o603Havaercs npsaMoyroJibHUKOM, B BEPXHEl 4acTH KOTOPOTO sKUPHbBIM
mpudToM HareyaTano UMs kiracca. OCHOBHBIE OTIEPAIMN KJIAcCa MEPEUUCIISIOTCS IO/
nMeHeM Kiacca. Bee nepeMeHHble aK3eMIIIpa HaXo/sATest HuKe orepanuii. agopma-
1IUs1 O TUIIe HeoOs3aTebHAa;, Mbl nosib3yemcs cunTakcucom C++, ctaBs UMs TUIIA TIepPe]
nMeHeM orepanuu (s 0603HAUEHMS THUIIA BO3BPAIAEMOI0 3HAYEHU ), IepeMEeHHON
9K3EeMILIAPA Win (HaKTUYeCKOTo mnapamerpa. KypcuB ciy:KUT yKazaHUeM Ha TO, 4TO
KJIaCC MJIM omepars abCTPaKTHbL.

HpI/I HCIIOJIb30BaHNHN HEKOTOPDIX MAaTTEPHOB ITPOEKTUPOBAHWA TTOJIE3HO BUETD, T/1€
KJTaCChl KJIMEHTOB CCHIIAIOTCS HA KJIACCHI-YYacTHUKH. Ecjin marTepH BKIIOYAET KJace
KJIMEHTa B KQueCTBe OJIHOTO M3 YUYACTHUKOB (9TO O3HAYAET, YTO HA KJINEHTA BO3JIATAIOT-
cs1 ompesiesieHHbie (DYHKIUU), TO KIMEHT u300paskaercst Kak oObuHbBIN Kiacc. Tak,

! B OMT a1 0603HAUEHYSE IUArPAMM KJIACCOB UCTIOJIB3YETCs TEPMUH <«narpamMmMa 0ObeKToB». MBI 5Ke 3ape-
3EPBUPOBA/IN TEPMUH «JarpaMMa 06'bel{’l‘a>> UNCKJIIOUUTEJIbHO J1J1s1 OIIUCaHUA CprKTypbl 061>el<'ra.
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HarpuMmep, 00CTOUT /o B IaTTepHe Npucnocobnerey, Eciu e KIMEHT He BXOAUT
B COCTaB YYACTHUKOB NATTEPHA (TO €CTh He HeceT HUKAKUX 00s3aHHOCTEN ), TO €ro 130~
OpakeHue Bce PaBHO II0JIE3HO, TIOCKOJIbKY TIPOSICHSET CII0C00 B3aUMOIEHCTBHS YIaCTHHU-
KOB C KJIMeHTaMU. B 9ToM cJlyyae KJIacchl KJIMEHTOB N300paskaroTcst OJ1eJHbIM MIPUGTOM,
KaK II0KasaHo Ha pucyHke B.1b. IIpumepoM MOKeT CJIyKUTh IIaTTEPH 3aMECTUTESIb.
Baenubriii mpudT KAMEHTA HATOMUHAET TAKKe O TOM, YTO MbI CITEIIUATBLHO HE BKITIOYUITA
KJIMEHTa B COCTAB yYaCTHUKOB.

Ha pucynxke B.1c mokaszanb! oTHOIIEHNs Mexay Kiaaccamu. B wHotarun OMT s
0003HaYeHs HACJAEIOBAHUS KJIACCOB UCIIOAb3YETCST TPEYTOJIbHUK, HAIIPABIECHHbINA OT
nozakaacca (Ha pucynke — LineShape) k poaurenbckomy kiacey (Shape). Ceblika Ha
00BEKT, NIPEACTAB/IAIONIAsT OTHOILEHNE arPernPOBAHU «SIBJSIETCS YaCThi0», 0003HaYA-
eTca JIMHMEH co CTPeKoil ¢ poMOuKoM Ha KoHile. CTpesika yKasbIBaeT Ha arperupye-
Mblii KJ1ace (Hanpumep, Shape). JIuHus co crpenkoii 6e3 poMGuka 0603HaYaeT OTHO-
meHe ocsegoMIeHHocTH (TaK, LineShape COAEPKUT CChLIKY Ha 00beKT Color,
KOTOPBIM MOJKET MCIIOJb30BaThCs TakKe W Apyrumu durypamn). Psgom ¢ Havamsom
CTPEJIKU MOYKET HAXOMTHCS elle U UMsI CCBLITKU, TI03BOJISIONIEE OTIMYUTD €€ OT JAPYTUX
CCBLIOK.!

Ente oxro mosnesnoe cBOMCTBO, KOTOPOE CJIEAYET BU3YyaJU3UPOBATh, — TO, KaKUe
KJTACChI CO3/IAI0T IK3EMILISPBI JPYTUX KIAcCcOB. J{JIsh 3TOTO MCIIOb3YyeTCsT ITyHKTUPHAS
sunwus, nockosibky OMT Takoro otHoleHns He TozIepsKkuBaeT. Mbl Ha3bIBaeM Takoe
oTHOTIIEHNE «co3/aeT>. CTpesika HalpaB/ieHa B CTOPOHY KJIACCA, IK3EMILISIP KOTOPOTO
uncranupyercs. Ha pucynke B.1c kinace CreationTool cosgaer 00beKThI Kiacca
LineShape.

B OMT omnpezenen Takke CUMBOJI 3aJIUTOrO KPyra, 0003HaYaIoNnuii «6ojee 0QHO-
ro». Eciii Takoll Kpy»KOK TOSIBJISIETCST PSIIOM CO CTPEJIKOW, TO OH TOBOPUT O TOM, YTO
OHA CCBLJIAETCS Ha HECKOJIBKO OOBEKTOB MU YTO HECKOJbKO OOBEKTOB arperupyioTcs.
Ha pucynxe B.1c mokasano, 4To kjiacc Drawing arperupyer HeCKOJIbKO 0ObEKTOB THIIA
Shape.

Haxonert, mbr onosanan OMT arHOTanuaMu Ha MCEBIOKO/IE, KOTOPbIE TI03BOJIS -
10T KOPOTKO OIKcaTh peanusanuio onepaiuii. Ha pucynke B.1d npusenena Takast aH-
HOTAIWs JI7IsT onepaii Draw B Kjacce Drawing.

B.2. Qnarpamma 06beKkToB

Ha nuarpamme o6bEKTOB TIPE/ICTABIEHDBI TOJBKO dK3eMILIApbl. Ha Heil mokasan
MTHOBEHHBIH CHUMOK OGBEKTOB B TAaTTEpHE TPOEKTUPOBaHUst. OOBEKThI UMEHYIOTCS
«aSomething», rne Something — a10 Kaacc ob6bekra. dusg o6o3HayeHUsT 0ObEKTA

! B OMT omnpeleneHbl TakKe accouyuauii MeXIy KIaccamu, n300paskaeMble POCTBIMU JIMHUSMU, COEIIHS-
IOMIMMHU TIPSIMOYTOJIBHUKH KJIAcCOB. XOTs HA CTa/IMU aHAIM3a aCCOIMAIINH TI0J€3HbBI, HAM KKETCsI, YTO UX
YPOBEHb CJMIIKOM BBICOK JU/Is BBIPAYKEHMsI OTHOIIEHHH B [IATTEPHAX POEKTHPOBAHMS, IPOCTO MOTOMY, YTO
Ha CTa/[1U TTPOEKTHPOBAHIIST ACCOIUAIHSIM CJIELYET COMIOCTABUTD CCHLIKH Ha 0OBEKThI Ik YKazaTesi. Cebli-
KU Ha 0OBEKTHI 10 CYTU CBOEIT SIBJISIOTCS HAPABJIEHHBIMU M [IOTOMY JIYUIITe TIOAXO/ST [/ BUSYaTU3aIliU
HUHTepecyIonux Hac otnomrenuii. Hanmpumep, kiraccy Drawing (PUCYHOK) U3BECTHO O KJaccax Shape (du-
rypa), Ho camu (Urypbl HUYEro He «3HAIOT» O PUCYHKE, B KOTOPBII OHU HOTPY/KeHbl. BbIpazuTh Takoe 0THO-
IIeHIe TOJbKO JIUIIb C TIOMOIIBIO ACCOIUAIIH HEBO3MOKHO.
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AbstractClassName ConcreteClassName
AbstractOperation1() Operationi()
a) Type AbstractOperation2() Type Operation2()

instanceVariable1
Type instanceVariable2

0
[ orawing_Jon—

CreationToolf- = = = = = = = = »| LineShape

Drawing
r) Ans kaxpon Gurypsbl {
Draw() 0 =f= ===~ =~-1 shape->Draw()

}

Puc. B.1. Hotaums anarpamm knaccoB: a) abCTpakTHbIe Y KOHKPETHbIE K/1acChbl;
6) knacc KMeHTa y4yacTHyKa (caeBa) v Kacc HESIBHOroO KmeHTa (crnpasa);
B) OTHOLLIEHUSI MEXAY Kaccamu,; ) aHHOTauusl Ha rcesaoKoae.

MCTIOJIb3YETCS MIPSIMOYTOJIBHUK € 3aKPYTJIEHHBIMU YTIaMu (UTO HECKOJIBKO OTJINYACTCS
or crangapra OMT), B KOTOPOM UMst 00bEKTa OT/IEJIEHO OT CCLIIOK Ha JPyrue 0ObeKTh
rOPUB0OHTAJIbHOM JnHueil. CTpesKn BeAyT K 0ObeKTaM, Ha KOTOPbIE CChLIIAETCS JaHHbII.
Ha pucynke B.2 npuBeneH coOTBETCTBYIONINIA TIPUMED.

aDrawing

shape[0] e
shape[1] ¢

Y

[aLineShape ] [aCircIeShape]

Puc. B.2. Hotauuns anarpamMm o6beKToB

B.3. Inarpamma B3aMOgencTBUn

ITopSIIOK UCIIOJTHEHUS 3aIIPOCOB, KOTOPbIE OOBEKTHI MTOCHLIAIOT JAPYT APYTY, TOKa-
3aH Ha Jmarpamme B3amMojielictBuil. Tak, Ha pucynke B.3 mpezcrasieno, kak dhurypa
N00ABJISIETCST K PUCYHKY.
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aCreationTool aDrawing aLineShape

new LineShape

Add(aLineShape) o Refresh()

Draw()

L

Puc. B.3. Hotauws avarpamm B3avMoAericTBus

Ha aunarpamme B3aummojelicTBUil BpeMs OTKJa/bIBaeTcs cBepxy BHU3. CruioniHas
BepTUKAIbHAst JTUHMUsT 0603HAYaeT BpeMst skusuu obbekra. Coramnenue 06 MMeHOBa-
HUM 06BEKTOB TaKoe JKe, KaK Ha JAuarpaMMax oObEeKTOB: IMEHHU KJIacca MPEe/IIecTByeT
GykBa «a» (Hampumep, aShape). Ecin 06beKT elne He co3/laH K HaYalbHOMY MOMEHTY
BpeMeHH, IPe/ICTaBIeHHOMY Ha JxarpaMme, TO ero BepTUKaIbHasl JIMHUS U/IeT [IyHKTHU-
POM BILIOTD /IO MOMEHTA CO3/IaHMS.

BepTukambHBIi TPAMOYTOJILHUK TOBOPHT O TOM, UTO OOBEKT aKTHBEH, TO eCTh 00pa-
GaTpIBaeT HEKOTOPBIH 3armpoc. Omeparyst MOKET TOChLIATh 3aTPOCH IPYTHM 00BEKTaM,
OHM M300PaKAIOTCSA TOPUBOHTAIBHON JTIMHUEH, YKa3bIBAIOIIEH Ha 0GBEKT-TONYIaTEb.
Vmst 3ampoca TIOKA3bIBACTCST HAJl CTPEKOM. 3arpoc Ha co3flaHue 00beKTa TIPe/ICTaBIeH
MyHKTUPHOT JIMHUEH cO CTPeIKOi. 3anpoc 06beKTa-0TIIPAaBUTENsE caMoMy cebe n306pa-
JKAeTCst CTPEJIKOH, YKa3bIBAIOMIEH Ha caM aTOT OOBEKT.

Ha pucynke B.3 BusHO, 4TO 11€pBbIil 3anpoc, ucxoadnuii or aCreationTool,
Tpecie/yeT 1esibio cosfanne oobekta alineShape. 3ateM alineShape nobaBJsieT-
sl K 06beKTy aDrawing ¢ TOMOTIBIO omeparui Add, mocie 4ero aDrawing mochliaer
camomy cebe 3ampoc Ha obHOBIeHWE Refresh. OTMETHM, YTO YACTBIO OTIEPAIN
Refresh gaBidercs 1nocbLIKa 00bEKTOM aDrawing 3ampoca Kk alineShape.



NMpunoxenue C. ba3oBble Knacchbl

B jaHHOM TIPUJIOJKEHUY JTOKYMEHTUPYIOTCS Ga30Bbie KJIACChI, KOTOPHIE MTPUMEHSIIUCH
B puMepax Koza Ha C++ B ONUCAHUAX PA3JINYHbBIX ATTEPHOB IIPOEKTUPOBaHMA. Mbl
CIEIUAJIBHO CTPEMUJINCH C/lesIaTh 9T KJIACChl MPOCTBIMU U MUHUMAJIbHBIMU. ByayT
OTIMCAHbI CJIEIYIONINE KIacChL:

O List — YHOPSIOYEHHBIN CIIUCOK 0OBEKTOB;

O Iterator — uHTEpdENC AT TOCTENOBATETBHOTO TOCTYTIA K OOBEKTaM B arpe-
rare;

O ListIterator — urepaTop st 00X0/Ma CIHCKa;

Q Point — ToYKa C AByM: KOOPAWHATAMIU,

0 Rect — NpAMOYTOJbHUK, CTOPOHEI KOTOPOTO MapaJlie/IbHbI OCSIM KOOPAMHAT.

Hekoropbie 1osiBUBIIIMECs: CPAaBHUTEIBHO HElAaBHO cTanjapTHble Tuiibl C++, BO3-
MOKHO, PeajMi30BaHbl ellle He BO BCeX KOMIUJISATOpax. B yacTHOCTH, ecsn Balll KOMITH-
JIATOP He MOoJUIepKNUBaeT TUII bool, ero MOXKHO OIpe/leJIUTh CAMOCTOSITEIbHO:

typedef int bool;
const int true = 1;
const int false = 0;

C.1. List

[MTa6on kmacca List mpeacrasiser coboi 6azoBbIi KOHTEHHED ISl XpaHEHUsT
YIOPSIIOYEHHOTO CTMCKa 0OHEKTOB. B CITICKe XpaHsATCsT 3HAYEHVST 2TIEMEHTOB, TO €CTh
OH TIPUTO/IeH KaK JJIsI BCTPOEHHBIX THUIIOB, TaK M /7SI 9K3eMILISIPOB Ki1accoB. Hampumep,
3amich List<int> 0OBABIAET CMUCOK TeabiXx int. Ho B GOMBIMHCTBE TATTEPHOB
B CTIHCKE XPAHSTCS yKa3aTeln Ha OOBEKTHI, CKakeM, List<Glyph*>. ITO TO3BOJSIET
HCTIOBb30BaTh KIacC List Ui XpaHeHus pasHOPOIHLIX 0OBEKTOB (TOUHee, yKa3aTe-
Jiell Ha HUX).

Tl ynobeTBa B Kiacce List ecTh CHHOHUMBI JIJIST OTIEPATIHiT O CTEKOM. ITO TI0-
3BOJISIET SIBHO HICTIOJIb30BATh CIFICOK B POJIM CTEKa, HE OMPEAETs AOTOTHUTETHHOTO
KJracca:

template <class Item>
class List {
public:
List (long size = DEFAULT LIST CAPACITY);
List(Listé&);
~List ();
List& operator=(const Listé&);



List 1349

long Count () const;

Item& Get(long index) const;
Item& First() const;

Item& Last() const;

bool Includes (const Itemé&) const;

void Append (const Item&);
void Prepend(const Itemé&);

void Remove (const Itemé&);
void RemoveLast () ;

void RemoveFirst();

void RemoveAll () ;

Item& Top () const;
void Push(const Item&);
Item& Pop();
bi
B cremyiomux paspenax omepanuy OIUCHIBAIOTCSI Oosee moAPOOHO.

KoHcTpykTOp, AecTpyKTOp, MHNLManu3aLms N npucsansaHne

List (long size) — mHMIManuaupyer cnucok. [Tapamerp size ompenenser
HaYa/IbHOE YKCJIO 9JIEMEHTOB B CIIMCKE.

List (List&) — 3aMelraeT omnpejessieMblil IO YMOJTYAHUI0 KOTUPYIOIMNI KOH-
CTPYKTOP JI7IsT TPABUJIbHON WHUITMATU3ANN JaHHBIX-UJIEHOB.

~List () — 0CcBOOOKIAET BHYTPEHHIE CTPYKTYPHI JAHHBIX CITUCKA, HO He dIIeMeH-
ThI ciucka. He mpesmosaraerest, 9to y 9T0ro Kiacca Gy/ayT IPOU3BOIHbIE, TOITOMY Jie-
CTPYKTOP He OOBSIBIIEH BUPTYAJIbHBIM.

List& operator=(const Listé&) — peanusyer oneparuio NprucBanBaHusd.

Hocryn

Ciienytorue omepanuu 00ecIednBaOT JOCTYIT K 3JIEMEHTaM CITUCKA.

long Count () const — BO3BpalllaeT YUCJIO 0OBEKTOB B CITUCKE.

Item& Get (long index) const — BO3BpaleHue 00BeKTA C 33]AHHBIM UHIEKCOM.
Item& First() const — BO3BpAIaeT MEePBBII OOBEKT B CIMCKE.

Item& Last () const — BosBpalleHHue MOCAeIHero 0ObeKTa B CIICKE.
JfobasneHne

void Append(const Item&) — A00aBJIsSIET CBOI apIyMEHT B KOHEI[ CIIHCKA.
void Prepend(const Item&) — m00aBJsieT CBOM apryMeHT B HAUaslo CITUCKA.

Ynanenune

void Remove (const Itemé&) — ynaajisieT 3aJlaHHbBIN 3JeMEHT U3 criucka. s
NPUMEHEHUS 5TOi onepary Tpedyercst, YToObl TUIT HJIEMEHTOB TIOIEPKUBAI OTlepa-
TOP CPpaBHEHUS Ha PAaBEHCTBO ==.

voilid RemoveFirst () — ypauder HepBbIﬁ 9JIEMEHT U3 CIIHCKA.

voilid Removelast () — ymajeHue MOCJeIHEero sjeMenTa u3 Crmcka.

void RemoveAll () — ymajger BCE 2JICMEHTBI U3 CITHCKA.
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UHTepdberic creka

Item& Top () const — BO3BpAIaeT 2JEMEHT, HAXOAAIIUICS Ha BEPITUHE CTEKA.
void Push (const Itemé&) — «3aTajIKUBaeT» dJIEMEHT B CTeEK.
Item& Pop () — «BbITAJIKUBAET» 9JIEMEHT C BEPIIUHbBI CTEKA.

C.2. lterator

Tterator — 310 aGCTPAKTHBIN KJIace, KOTOPBIN onpesesser unrepdeiic obxoa ar-
perata:

template <class Item>
class Iterator {
public:
virtual void First() = 0;
virtual void Next () = 0;
virtual bool IsDone() const = 0;
virtual Item CurrentlItem() const = 0;
protected:
Iterator();
}i

Oreparuu jies1aloT cJeyiolee:

virtual void First () — NO3MIMOHMPYET UTEPATOP Ha HePBblil 0OBEKT B ar-
perare.

virtual void Next () — HO3UIIMOHUPYET UTEPATOP HA CJIELYIOMUIN MO TTOPS/-
Ky OOBEKT.

virtual bool IsDone () const — Bo3Bpallaer true, ecjaun 6oJiblile He ocTa-

J10Ch 0OBEKTOB.
virtual Item CurrentItem() const — BO3Bpalaer 00BEKT, HAXOAIIMICS
B TEKYIIeH TO3UITNH.

C.3. Listlterator

ListIterator peamusyer uHTepdeiic knacca Iterator Aua obXxoga CIMCKA
List. Ero KOHCTPYKTOD IIPMHUMAET B KA4eCTBE apryMeHTa CIIMCOK, KOTOPbIA HYKHO
oboiiTu:

template <class Item>
class ListIterator : public Iterator<Item> ({
public:

ListIterator(const List<Item>* alist);

virtual void First();

virtual void Next();

virtual bool IsDone() const;
virtual Item CurrentItem() const;

}i
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C.4. Point

Knacc Point TIPEACTaBJAAET TOUYKY Ha IJIOCKOCTU C ITOMOIIBIO IEKaPTOBBIX KOOP-
AMHAT, TOAACPKUBACT MUHUMATbHBIA Ha60p apI/I(l)MeTI/I‘{eCKI/IX OHepaL[I/Ifl HaJl BEKTO-
paMu. KOOpJII/IHaTbI TOYKHU OIIPEACIAIOTCA TaK:

typedef float Coord;
OHepaHI/II/I KJacca Point He HYXAAOTCA B IIOSICHEHUAX!

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 vy);
const Pointé&, const Pointé&);

friend Point operator+ )

const Pointé&, const Pointé&);
)
)

friend Point operator-
friend Point operator*
friend Point operator/

’

const Pointé&, const Pointé&
const Pointé&, const Pointé&

’

Point& operator+=(const Pointé&
Point& operator-=(const Pointé&
Point& operator*=(const Pointé&
Point& operator/=(const Pointé&

’
’

’

)
)
)
) .

Point operator-();

friend bool operator==(const Pointé&, const Pointég);
friend bool operator!=(const Pointé&, const Pointé&);

friend ostreamé& operator<<(ostreamé&, const Pointég);
friend istream& operator>>(istream&, Pointé&);
}i

Crarnyeckuil 4jieH Zero [Ipe/ICTaBJIAeT HayaJlo KoopauHat Point (0, 0).

C.5. Rect

Kiacec Rect mpencraBisier IPsIMOYTOJIBHUK, CTOPOHBI KOTOPOTO IapasijiesibHbl
ocaM koopauHart. [IpsMoyrosbHUK ompeziesnisieTcsl Ha4albHOM BEPITNHON U pa3MepaMu,
TO eCTb IMMPUHOM U BbIcOTON. Onepaiiun k1acca Rect He HYXKAAIOTCS B TOSCHEHUSX:

class Rect {
public:
static const Rect Zero;
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Rect (Coord x, Coord y, Coord w, Coord h);
Rect (const Pointé& origin, const Pointé& extent);

Coord Width () const; void Width (Coord) ;
Coord Height () const; wvoid Height (Coord);
Coord Left () const; void Left (Coord);

Coord Bottom() const; void Bottom(Coord);

Point& Origin() const; void Origin(const Pointé&);
Point& Extent () const; void Extent (const Pointég);

void MoveTo (const Pointé&);
void MoveBy (const Pointég);

bool IsEmpty() const;
bool Contains (const Pointé&) const;

}i
CraTudeckuii 4eH Zero MPeACTaBISeT BBIPOKICHHBIN MPSIMOYTOJIbHUK:

Rect (Point (0, 0), Point (0, 0));
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