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OOBbEeKTHO-OPUEHTUPOBAHHBIN TOJX0/1 K
MYJIBTUATIAPA T MAJIBEHOMY IIPOTPAMMUIPOBAHNIO

Urops lennajpesuy ['osioBun Anjipeit BuktopoBud CrosisipoB

1 Bsenenme

[Ipu peanuzanuu OGONBITUHCTBA COBPEMEHHBIX TPOTPAMMUCTCKUX MPOEKTOB HCHOJIB3YETCS
OIMH W30PaHHBI! F3BIK MPOTPAMMHUDOBAHMSA: YaIlle BCETO - IMPEJCTABUTETb TPYIIBI WM-
IEePATUBHBIX 00HEKTHO-OPHEHTUPOBAHHBIX sI3bIKOB, Takux kKak C+-+[1], Java, Delphi wiu
Ada95[2]. lmnepaTuBHasi COCTABISIONAS TAKOTO $I3bIKA TTO3BOJISIET OMUCHIBATL paboTy 1po-
rpaMMbl B T€PMUHAX, TPUOJMKEHHBIX K BO3MOXKHOCTSIM KOMITbIOTEpa (II0CJIE0BATEIbHOE
BBIIIOJIHEHUE MHCTPYKIWiT 0 MouduKkanuu 3uadenuit B oneparuBuoit namstu). O6beKTHO-
OPHMEHTHUPOBaHHAsl COCTABJIIOMAs [3| mo3Bossier CTPOUTH MOJEJH NMPeJAMETHON 06JacTh B
TepMUHAX O00bEKTOB - "depHBIX AMMKOB", HEKOTOPHIM 00PA30M MEHSIOIIUX CBOE COCTOSIHUE
B OTBET HA IIOJIy4eHHe COOOIIEeHUI.

B 10 2Ke BpeMsi CyIIeCTBYIOT 3bIKH, IIPEIOCTABJIAIONINAE COBEPIIEHHO HHbIE H300PA3UTe /b-
HBIE CPEeJICTBA U CTUMYJIMPYIOITUE MBINLIEHNE B MHBIX TepMUHaX. Tak, GyHKIMOHATbHbIE S3bI-
ku (Lisp|4], Hope|5| u ap.) mpemsaraioT npencraBienne IporpaMMbl B BIJE CHCTEMBI B3aHM-
HOPEKYPCUBHBIX (DYHKIHIA, MOCTPOEHHBIX HA 0OpaIeHusaX K HeKuM 6a30BbIM ("cucteMubiM")
dbyukmusm. A3k Refal[6] Takxke npemocrapisier BO3MOKHOCTh OTUCAHUS TIPOTPAMMBI KaK
cucTeMbl (PYHKINI, HO OCHOBHBIM MEXaHU3MOM PabOThI OT/IE/IbHON (DYHKIUN SIBJISIETCST COTIO-
CTaBJIeHWE BBIPAYKeHWIT ¢ oOpa3namu u npeobpa3oBanue Buipakenuit. Cucremunie yHKINN B
Refal’e Tak:ke mMpHCYTCTBYIOT, HO UTPAIOT CKOpEe BCIOMOTATEIbHYIO posib. HakoHel, sS3bIKu
JIOTUYECKOTO TIporpamMupoBanus|7|, u npexmae Bcero Prolog (a tak:ke Datalog, Loglisp u
1p.), OPEJJIaraloT OMUCHIBATH MPOIPAMMY B BHJIe HAOOpa JIOTHYECKUX (DAKTOB U CBSI30K.

YacTo B paMKax OJHOTO TPOEKTA BO3ZHUKAET MOTPEOHOCTH UCIOJIH30BATh PA3JIMYHBIE BbI-
pasuTe/IbHBbIE CPEICTBA, HanboJiee MOAXOSINNE I PEIIeHns] YaCTHBIX Moa3aaad. Tak, ecin
B HEKOTOPOM TTPOEKTE TPEOYETCs TOJCUCTEMA JIEKCUUIECKOTO aHAIN3a, IS ee PeaJu3aliuu ObLI
ObI umeaabHBIM 361K Refal. CuMmBoIbHBIE TpEOOpa30BaHUSI MATEMATHUECKUAX (DOPMYJI YIOOHO
3aJaBaTh C IIOMOIIbIO g3biKa Lisp. s pemenus mepeOOpHO 3a1a49u METOA0M IPOO U OIIH-
00K JrydIre Bcero momoiiner Prolog man apyroit joruveckuii 361K ¢ BCTPOEHHBIM MEXaHH3MOM
OekTpekuHra. Vcmosb30BaHne STUX A3BIKOB JJIsl PEIIeHHUs] COOTBETCTBYONMUX MOA3aa4 MOT-
JIO OBI CYIIECTBEHHO CHU3UTH TPYA03aTPAThl HA CO3/aHUE BCEil MPOTPAMMBI M TIOBBICUTH €€
Ka4eCcTBO.

K coxamnenuio, TexHudeckue TPYIHOCTH, BO3HUKAIONIUE TPU UHTEIPAIUU SI3BIKOB, MMEI0-
IIUX PA3HYIO MPUPOJLY, HA TIPAKTHKE CBOJASIT HA HET MPEUMYIIECTBA MHOTOSI3BIKOBOTO (MYJIb-
TUNAPAAUIMAJIBLHOTO) MPOrpaMMUpOBaHusi. Pemennio JaHHON 1pOGJeMbl W TOCBSIIEHA Ha-
crosinas padora.



2 0O030p OCHOBHBIX CYMNIECTBYIOINX MOJAX0/I0B

2.1 IIpumeHeHUMe HECKOJBKUX CUCTEM ITPOTPAMMUPOBAHUS

Hamnbosee mpocThiM ¢ TEXHUYECKOH TOYKYW 3PEHHS MOAXOJOM K PEIIEHHIO ITPOOJIeMBl MHO-
TOSI3BIKOBBIX ITPOEKTOB MOXKHO CUHTATh HCIOJIH30BAaHUE HECKOJbKHX HE CBI3AHHBIX MEXKITY
co0o#t cucTeM NMPOTPAMMUPOBAHMS, KAXKJAsi U3 KOTOPBIX IMOJJIEPKUBAET OJIMH W3 UCIOJIb-
3yeMbIX s3bIKOB. Kak mpaBmjio, HA ypOBHE OOBEKTHOIO KOJA TaKHe CHCTeMbl MEXKy CO00it
HE COBMECTHMbI, TAK 4TO COOPKA MOJy/ieil BOGIUHO HE MPEeJCTaB/seTcsi BO3MOxKHOA. Kpome
HECOBMECTHMOCTH IO COOpKE, CJIOKHOCTH BO3HUKAIOT B COIVIAIIEHHUSX O CBSI3dX, B CIOCO-
6ax mpejcTaBIeHUs JAHHBIX U T.J. [lo9TOMYy IpOoeKT peanusyercs B Buje Habopa (makera)
OT/IEJIBHBIX TPOTPAMM, KaXKJasd M3 KOTOPBIX MOXKET OBITh HAMHUCAHa HA CBOEM S3BIKE IPO-
IPaMMUPOBAHUSI.

[Ipu 3TOM mpoGIEMa MHTETPAIUH SI3BIKOBBIX CPEJICTB YCTYHIAET MECTO MPObJIeMe HHTerpa-
MU PA3HOPOIHBIX YacTeil makera nmporpaMm. VI3BecTHBI pa3/indHbIe TONBITKY CO3IAHUS €1~
HOTO TIOJIX0/Ia K CBSI3BIBAHWIO TAKUX KOMIIOHEHT, B yacTHOCTH - TexHosiorun CORBA u COM.
O/ tHaKO Takwe TEXHOJOTUHU JIOCTATOYHO CJIOXKHBI camu 110 cebe. Co3manne COOTBETCTBYIOIIUX
CORBA-06bexkToB 1 COM-KOMIIOHEHT 110 HAKJIQIHBIM TPY/103aTPATAM MOYKET OBITh CDABHU-
MO C BBIUTPHIIIEM OT MPUMEHEHUsI AJITEPHATUBHBIX sI3bIKOB IPOTPAMMUDPOBAHUS, 9TO J€IAET
MHOTOSI3BIKOBO# TOJXOJ, HEONpPaBAAaHHBIM. T0 Ke MOYKHO CKa3aThb U OTHOCUTEIBHO OIOJI-
HUTEJBbHBIX 32TPAT TEXHUYECKUX PECYPCOB; HEM30EKHO YCJIOXKHSIIOTCS runtime-oubmorexu,
BO3HHMKAIOT IIOTE€PU 10 OBICTPOJEHCTBHIO U 00beMy maMsaTH. Bo MHOTEX cydasx pacXOmbl,
cs3anable ¢ CORBA /COM, cpaBHHUMBI ¢ pacXofaMy Ha peIleHne CaMoil 3a1a4H.

Haunbosee mpocThIM MOAXOIOM K MOCTPOEHUIO WHTEIPUPOBAHHBIX TTAKETOB MPOTPAMM SIB-
JIIeTCsI, OYEBHJIHO, TaK Ha3biBaeMblil Unix-cTuib, IpH KOTOPOM KaxK/as IPOrPDaMMa HMeeT
[OTOK CTAHJAPTHOTO BBO/IA, CTAHIAPTHOTO BHIBO/IA U MMEETCSI BO3MOXKHOCTD II€PEHAIPABJISATh
9TH HOTOKM B hailjibl WK 3aMBIKaTh Ha Jpyrue mporpammbl. EjuHooOpa3ue uwHTEpdeiicos
MPOTPAMM TI03BOJISIET BBICTPAUBATH CUCTEMBI IIPOU3BOIBHOM CJIOKHOCTH U3 JIEMEHTOB B BU-
Jle OTIEJBbHBIX ITPOTPAMM, KOTOpPBIE He TNPEeTHA3HAYAIUCH JJI TAKOTO HCIOJIH30BAHUS CIie-
IMUAJIHHO, & JINIIb CJIeI0BAJIU COTJIAIIEHUIO O HAJTMYNY CTAHJIAPTHHIX MOTOKOB BBOJA-BHIBOJIA.
Y1o0s!I m30€KaTh MPOOJIEM, CBI3aHHBIX C PAa3/IM4YieM BHYTPEHHUX HPECTABJICHUN JTAHHBIX,
UCII0JIb3YeTCs YHUBEPCAJIbHOE TpeCTaBieHne WH(OPMAIUU B BHUJE TEKCTOB. DTO MO3BOJIs-
€T HCIO0JIb30BATh OJHU U T€ K€ HPOrPAMMBbI KAK B KQ4€CTBE JIEMEHTOB CHCTEMbI, TAK U IO
orjiesibHOCTA. HO W 3TOT 1MOAX0/] Ha/IaraeT cepbe3Hbie OrpaHWYeHusi HA pa3paboTKy. Tak,
POTrPAMMBI BBIHY2KJIEHBI 00PAIATHCS K JAPYTAM HPOTPAMMaM 4Yepe3 MOTOKW BBOJA-BHIBOJIA,
YTO HE BCerjia yJA00HO, He TOBOPs y2Ke O HEOOXOJUMOCTH MTOCTOSIHHO BBIMIOJIHITH KOHBEDPCHUIO
U3 BHYTPEHHErO IPEJICTAB/IeHUs] JAHHBIX BO BHEIHEe U 0OpPATHO.

BosMmoxkeH ¥ HECKOTBKO WHO¥ MOAXOJ K UHTETPAIIMY CHCTeM NMporpaMMupoBanusd. Jlomy-
CTUM, OCHOBHO# TPOeKT HamucaH Ha C++ ¥ HEeOOXOIUMO HCIOJb30BATh MOJYJb, HATIMCAH-
HbIil, HanpuMep, Ha g3bike Lisp. Pacecmorpum Lisp-untepnperatop, nanucanubiit Ha C++
(oueBnHO, 9TO 910 BO3MOXKHO). OhopMuUM Takoii MHTEPHPETATOP B BUJE OTIEIBHOIO MO-
JlyJisi, 8 HEOOXOIMMBIN B IPOEKTEe KOJ Ha si3bike Lisp - B BHJie TEKCTOBOW KOHCTAHTHI SI3BIKA
C++. llpn wHMDmMaIM3aIUU TPOrpPaMMbl TepeaauM LiSp-Koj B WHTEPHPETUPYIOMui MO-
JlyJib, B Pe3y/JbTaTe 4Yero MmojIyduM TOTOBYIO K pabore BUpTyasibHyIO Lisp-mamuHy c yzxe
3aJIaHHOM TTporpaMmoii. B nporecce paboThl MOXKHO 11€pEIaBATHL B TEKCTOBOM BH/I€ 3AIPOCHI
K TOJy4eHHO# Lisp-marmuue, mojiydas B OTBET Pe3y/IbTAThl, ONSITh TAKW, B TEKCTOBOM BH/IE.

CdopMmynupyeM OCHOBHBIE HEJOCTATKH PACCMOTPEHHON METOIUKH.



e [Ipu TakoM pelreHMM MOIYJIb, HAIUCAHHBIM B aJbTEPHATHBHOI CHCTEMEe MPOrPaMMU-
pOBaHUsi, HE MOXKET BbI3bIBATh (DYHKIMU OCHOBHOHU IIporpaMmbl, 1 HaobopotT. Takxke
OTCYTCTBYeT BO3MOXKHOCTH COBMECTHOTO HMCIIOJIb30BAHMSA IVIOOATbHBIX ITEPEMEHHBIX.

e [Ipy mpuMeHeHWM WHTEPNPETATOPOB Ha ITale BHITTOJHEHUS TPUXOIUTCS BBITIOJTHITH
JIEKCUYECKUIl ¥ CHUHTAKCHUYECKHMI aHAU3 KOJA, YTO CHHUKAeT 3PGEKT OT IMPUMEHEHUs
B IIPOEKTe KOMIUJINPYEMBIX SI3BIKOB.

e [Ipu opranuzamnuu oOMeHa JAHHBIMHU Yepe3 TEKCTOBOE ITPEJICTaBJIEHUE MbI BBIHY K I€HbI
AQHAJIM3UPOBATH TEKCTOBBIE PE3Y/IbTaThl BO BCEX IPOrPaMMax ITaKeTa, B TOM YUCJIE U HA
6azoBom si3bike (Hampumep, C+-+). HeoGxomumMo OTMETHTH, YTO JIEKCHYECKHUH W CHH-
TaKCUYIeCKWil aHaJW3 - 9TO OTAEIbHBIN KJjacc 3ajad, JJIs KOTOPHIX ObLI OBl ymoOHee,
HampuMep, g3blK Refal. IIpu TakoMm ke pelmeHwy BBIHECTH aHAJIW3 TEKCTa B KO Ha
JIPYTOM SI3BIKE, OYEBUIHO, HEBO3MOYXKHO.

2.2 Co3gaHune HOBOro gA3bIKa

JIpyrum moixoi0M K pemeHuo mpodIeMbl MyIbTHIIAPAIUIMAIBHOIO ITPOrPAMMUPOBAHUS SIB-
JISETCsl CO3/IaHME HEKOEro HOBOTO SI3bIKa IPOIPAMMHUPOBAaHUsI, B KOTOPHIA BHOCSTCS U300pa-
3UTEIbHBIE CPEJACTBA OOJIBIIEr0 YHC/Ia PA3JHYHBIX Iapa urM. B KadecTBe XapaKTepHBIX MPH-
MepoB MOxKHO HazBarb si3biku Leda[8], Oz|9] u apyrue. Kak nokaspiBaer mpakTuka, Takue
SI3BIKM HE JOCTUTAIOT YPOBHS IIPOMBIILIEHHBIX HHCTPYMEHTOB, HATHIKASCH B CBOEM pPa3BHU-
THU Ha TaK Ha3bIBaeMblii Oapbep BHempeHus. Co3JaHue HOBOTO SI3bIKA JaKe MPHU HAJHIUU
3¢ deKTUBHON peasu3anuy He BJedeT caMO 1O cebe ero IMUPOKOTO BHEIPEeHHs B IIPaKTH-
Ky. CrenuaancTsl HAUMHAIOT W3Y4aTh HOBbIE HHCTPYMEHTHI TOJIBKO B CIy4ae OYEeBUIHOCTH W
HECOMHEHHOW 3HAYNUTEIHHOCTH UX IPEUMYIIECTB TePe ] CYIECTBYIOIMUMA W U3y YeHHBIMH, YTO
camo 110 cebe erre HEOOXOIMMO JOHECTH 10 coobmecTBa. Kpome Toro, Heobxoaumo co3aaHue
aJeKBATHON Cpeibl Pa3spabOTKH, BKJIOYAIOIIEH CHCTEMbI IPOIPAMMHUPOBAHUS Ui Pa3/Ind-
HBIX 11aTOPM, mupokue dubnoreku u T.;1. Hakoner, si3biK, B KOTOPOM Ha 6a30BOM ypOBHE
IMPUCYTCTBYIOT BO3MOXKHOCTH, OTHOCSIIUECS K HECKOJBKHMM ITapaaurMaM, Hem30€:KHO OKa3bl-
BAETCS IYPE3MEPHO CJIOYKHBIM.

2.3 PacmupeHue cynecTBYIOIIETO A3BIKA

[Ipu 3TOM MOIXO/ME BHIOMpPAETCS HEKOTOPBIN S3BIK-TUIEP U MPOU3BOIUTCS €r0 PACIIMpEeHUe
IyTeM BBEJICHUS JOMOTHUTETbHBIX N300Pa3UTEIbHBIX CPEJICTB, COOTBETCTBYIOIIMUX MAPaIUT-
MaM, B HCXOJHOM $I3bIK€ OTCYTCTBOBABIIMM. YIAQYHBIM IIPUMEPOM TAKOW IBOJIONUU MOXKET
ciayxuth s3bik C, mapmuit Hauaio s3eiky C with classes, a oH, B cBOIO o4Yepejb - sI3BIKY
C++[10].

Bo3MoxxHO paciiupenue u 1yTeM CO3JaHusl HAJICTPOEK Ha/l s3bIKoM. B 3ToMm ciyvae uc-
XOIHBIH KOJI IIUIIETCS € UCIOJIb30BAHNEM HEKOTOPOro Habopa KOHCTPYKIUi, B 6a30BbIH A3bIK
He BXOJAINHX, & TPAHCJANUS OCYIIECTBJISETCS B JBA Tala - CHAYAJa IPEIPONeCCHPOBAHU-
€M Jy2KepOJHble KOHCTPYKIIMH 3aMEHSI0TCS KOJAOM HA MCXOTHOM SI3bIKe, 3aTeM IOy YeHHBIN
TEKCT TPAHCIUPYETCS OOBIYHBIM TPAHCIITOPOM. DTa TEXHOJIOTUS MUPOKO TPUMEHSETCs, Ha-
mpuMep, i BCTpauBaHUs S3bIKa 3aMpocoB Ha SQL B mMnepaTuBHbIE 93bIKU. Takke cye-
CTBYIOT BCTpanmBaeMble BapuaHThl si3bIKOB Lisp, Scheme|[11] u apyrux. IIpenpoueccop dakru-
YECKU 3aMeHsieT KOHCTPYKIIMU BCTPOEHHOTO $I3bIKa BHI30BAMU MHTEPIIPETATOPA ITOrO S3bIKA.



O HemocTaTKaX TaKOl CHTYAIlMHU, CBI3aHHBIX C BHECEHHEM WHTEPIIPETATOpPa B KOMIUJIUDYeE-
MYIO IIPOT'PAMMY, y2Ke TOBOPUJIOCH BBHIIIIE.

3 HenocpeacTtBeHHass mMHTeTrpaIius

[Ipenaraemplii MOAX0MA K PEIIEHUI0 MPOOIEMbI MYJIBTHIAPAIATMAJTHLHOTO MPOTPAMMUPOBaA-
HUSI TaK»K€ OCHOBBIBAETCSl Ha BHIOOPE SI3BIKA-JIUEPa KaK OCHOBHOTO si3bIKa MpoeKkTa. B
KaJyecTBe SI3bIKA-JIUJEPa TPEJIaraercss HUCIOJIb30BATh O00bEKTHO-OPUEHTUPOBAHHBINA SI3BIK
IPOrpaMMUPOBaHHUA. BMeCTO CHHTAKCHYEeCKOrO0 DPACIIUPEHHsS S3bIKa CPeJCTBAMHU IIPENpo-
Ieccopa W TOMY TOJOOHBIX WHCTPYMEHTOB MBI PACCMATPUBAEM aJbT€PHATUBHBIE MAPAIUT-
MBI KaK crnernuduyeckue mpeaMeTHbIe 00JIACTH, TOMJIeXKAIIAe MOJETUPOBAHUI0 O0BEKTHO-
OPMEHTUPOBAHHBIME W300pA3UTETHLHBIMU CPEJCTBAMU sI3bIKa-Tuepa (B BUJIE COOTBETCTBY-
forredi GubIMOTeKN KJ1accoB).

B nmonp3y BeIOOpa 00 bEKTHO-OPHEHTHPOBAHHON Tapa UMbl TOBOPST CJIeIyIonTue (haKTo-
pbl. OObEKTHO-OPUEHTUPOBAHHAS TTAPAJAUIMA, TOMY/IsiPHA U uMeeT (PdeKTUBHbIE pean3a-
MU B PAMKaX Pa3/IMYHBIX S3BIKOB U Jjis pa3indHbix 1mwiardopm. CoBpeMeHHble 00'beKTHO-
OPHMEHTHPOBAHHBIE SI3bIKM IPOTPAMMUPOBAHNS UMEIOT MOIIHBIE CPEJICTBA PA3BUTHSs, OOTATHIE
OuOIMOTEeKH KJIACCOB Il Pa3IMIHBIX Ipo0aeMHBIX obJiacteii. KpoMe Toro, o0bekTHas mapa-
JIATMA XOPOIIIO COIIPATAETCS ¢ MEXKIIPOIIECCHBIME cpeicTBaMu B3aumoeiicteus tuna CORBA
u COM.

[TomMuMoO 06IMUX JOCTOMHCTB O0OBEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS, OT/IE/b-
Hble S3BIKM 00JIa/IaI0T JOCTATOYHO MOIIHBIMU CHHTAKCUIECKUMM BO3MOXKHOCTSIMHU, YTOOBI
MO3BOJINTH HAMMCAHUE KOJIA, He BBIXOSINEr0 33 PAMKHU W30PAHHOTO SI3bIKA, U B TO K€ BPEMsI
SIBJISTFOIIIETOCST HATJISITHBIM OTOOpakKeHNeM HEKOEro KOJa Ha aJIbTePHATUBHOM SI3BIKE.

[Tepeuncium TpeboBaHMSI, KOTOPBIM JIOJI?KEH YIOBJIETBOPSATH KOHKPETHBIH SI3bIK TPOTPAM-
MUDOBaHUs, W30MPAEMbIii B KadecTBe Jinjepa. BO-TepBbiX, 3TOT S3bIK JIOJKEH BKJII0YATh
MOHSTHE KJIACCA, T0/JIEPKUBAIOIIET0 OCHOBHBIE CBOMCTBA 00'bEKTHO-OPUEHTHPOBAHHOIO IIPO-
rPAMMUPOBAHUS - WHKAICYJISANNIO, HACIEI0BaHNe W AWHAMAYecKuil mosmmMmopdusM. Bee aTo
HEOOXOIMMO JIjII MMOCTPOEHUS aJeKBATHOW MOJIEIN aJbTePHATUBHOM MapaJurMbl KaK Mpe-
MeTHO# 06Js1acTu. BO-BTOPBIX, TaKOW S3BIK JIOJI2KEH OBITH JTOCTATOYHO YHUBEDPCAJIHHBIM H U3~
BECTHBIM, YTOOBI €r0 MCIOJIb30BaHue OBLIO JOMYCTUMO B OOJIBIIMHCTBE TTPOEKTOB.

Haxkomnern, n306paHHubiit 93bIK-JTHIED JOIKEH UMETh BO3MOXKHOCTD TIepeOTIpe/ie/IeHUs CTaH-
JIAPTHBIX OIepanyii, TaKuxX Kak apudmMerndeckue 3HaKU, ¥ TOCTATOYHO IMUPOKHH HAOOD ca-
MHUX TAKUX ONepaIyii. 9T0 HEOOXOAMMO JJid HAIISTHOCTH OTOOpaKeHWs KOJa C ajbTepHa-
THBHOT'O f3bIKA HA OCHOBHOM.

OTuUM TpeOOBAHUSAM YIOBJIETBOPAIOT, B YACTHOCTH, Takue s3bikd, Kak C++ um Ada9s.
B 10 xe Bpemsa Java, Delphi u nHekoropble apyrue s3bIKM YOBJIETBOPSIOT TMEPBHIM JIBYM
TpeOOBaHUIM, HO HE JAI0T BO3MOYKHOCTH MEPEKPBHITUS CTAHIAPTHBIX CUMBOJIOB ONEPAIUi.

Jlns KCIepuMeHTaIbHON peaIu3ali METO/Ia Mbl BHIOpAIN B KadecTBe 0Aa30BOTO SI3BIK
C++. B nacrosiiee BpemMs peajn30BaHbl OUOJIHOTEKH KJIACCOB, MOJIEIUPYIONNe U300pa3u-
TeJIbHbIH cTH/b s3bIk0B Lisp u Refal (6ubimorexa InteLib|12]).

Paccmorpum nipumepst koucrpykiuit C++-, ucnob3ytonmx 6ubanoreky Intelib u mose-
JINPYIOIINX S-BbIPAXKeHUsl si3bIka, Lisp.

(LI 25, 36, 49) // (25 36 49)
(L] "I am the walrus", 1965) // ("I am the walrus" 1965)
(Ll 1, 2, (L] 3, 4, 5, 6) // (12 (3 4) 5 6)
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wl @l 1, 2), 3, 4) // ((1 2) 3 4)
(L| MEMBER, 1, (L] 1, 3, 5)) // (member 1 ’(1 3 5))

(LI 1

I 2) // (1. 2)

(@l 1, 2, 3l 4 // (123 . 4)

[Tosicaum, uTo L - 310 3K3eMIIgp Kiaacca LListConstructor, onepaius | KoToporo mpe-
obpa3yeT CBOil MpaBbIil OnepaHl B S-BhIpayKeHWE - CIUCOK W3 OHOTO 3JIEMEHTa; OTepAIIVs
"3angTas" 106aB/IgeT HOBBIN JIEMEHT B KOHEIl CYIIECTBYIOIIEr0 CIUCKA; YHAPHAS OTepaIus
~ (tunbpa) koucrpyupyer S-cnucok Buna (QUOTE <omepasz>), TO €CThb 3aMeHsieT TPAJUIU-
OHHBI#I JicIIOBCKHiT anocTpod. TpaaunuonHoe JTUCIIOBCKOE MOHSTHE S-BbIPAXKEHUST PEaIn30-
BAHO B BUJIe MEPAPXUU TMOJTUMOP(PHBIX KJIACCOB.

PaccmoTpum stucnioBckoe orpeiesieHne (OyHKIUN:

(defun isomorphic (treel tree2)
(cond ((atom treel) (atom tree2))

((atom tree2) NIL)
(t (and (isomorphic (car treel)
(car tree2))
(isomorphic (cdr treel)
(cdr tree2))))))

OKBUBAJICHTHBIN KO Ha, I3bIKe C+-+ MOXKET BBIIVISIETh TaK:

#include

"intelib.h"

LSymbol ISOMORPHIC("ISOMORPHIC");
void LispInit_isomorphic() {

static
static
static
static
static
static
static
static

LSymbol TREE1("TREE1");

LSymbol TREE2("TREE2");
LFunctionalSymbol<LFunctionDefun> DEFUN("DEFUN") ;
LFunctionalSymbol<LFunctionCond> COND("COND") ;
LFunctionalSymbol<LFunctionAtom> ATOM("ATOM") ;
LFunctionalSymbol<LFunctionAnd> AND("AND");
LFunctionalSymbol<LFunctionCar> CAR("CAR");
LFunctionalSymbol<LFunctionCdr> CDR("CDR");

(L|DEFUN, ISOMORPHIC, (L|TREE1, TREE2),
(L|COND,
(L| (L|ATOM, TREE1), (L|ATOM, TREE2)),

}

(L| (LIATOM, TREE2), NIL),
(L|T, (LIAND,
(L|ISOMORPHIC, (L|CAR, TREE1),
(LICAR, TREE2)),
(L|IISOMORPHIC, (L|CDR, TREE1),
(LICDR, TREE2)))))) .Evaluate();

3nech Evaluate () - 970 MeTOM Kjacca, MPEJICTABISIONIET0 S-BhIPasKeHue, KOTOPBIHA TPOou3-
BOJIUT BBIYNCJIEHNE BBIpAyKeHUs B CMBICTE T3bIKa Lisp.

Cneyer 0c060 OTMETHTH, 9TO TTPUBEIEHHBII BhITIe (DPATMEHT KOJA SIBJISIETCS KOJOM Ha
si3bike C+-+, He TPeOyIOIMMM KaKOTO-I00 JIOMOJTHUTE/IHHOTO MPENPONeCCHPOBaHUs. TaKuM
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00pa3oM, He BBIXOId 3a mpeaenbl a3bika C+-+, MBI HOJyYaeM BO3MOXKHOCTbH TPUMEHEHHUS
napaurm sa3pika Lisp B C+-+-npoekre.

[Togpobuoe omnmcanme o6mbsmoreku InteLib, ommceiBatomeir Bce HEOOXOAMMBIE KJIACCHL U
orepanuu, MOXKHO HaiiTu B pabore [13].

AHnajlornyHas MeTOIUKa, IPUMeHseTCs s a3bika, Pedas. PaccMorpuM GyHKINIO S3BIKA,
Pedau, onpenensiorntyio, saBisieTcs Jin 33 JaHHOE BbIpaXKeHUE TaJTUHIPOMOM.

Pal { = True;
s.1 = True;
s.1 e.2 s.1 = <Pal e.2>;
e.l = False; 1}

Cooreercrytonuit koa Ha C++ OyaeT BBITJISIETh TaK:

#include "intelib_refal.h"

LSymbol PAL("PAL");

LSymbol True("True");

LSymbol False("False");

RfVariable_E e_1("e.1"), e_2("e.2");
RfVariable_S s_1("s.1");

void InitRefalFunctionPal() A{

RFUNC(PAL) [(L) ~ (L] "True")]
[(L] s_1) ~ (L| "True")]
[(L] s_1, e_2, s_1) =~ (L| (R] PAL, e_2))]
[(L] e_1) ~ (L] "False™)] ;

}

31ech R - 310 3K3emiisap Kaacca RfListConstructor, mpuMeHseMblil 11 co31aHns "aKTHB-
HBIX cnucKoB' a3bika Pedau.

4 3akJrodeHue

[IpesjioxkeHHbI#T ¥ SKCIIEPUMEHTAJIBLHO IIOJATBEPKJIEHHBI METOJ 1O3BOJISIET, HEe BbIXOJs 3a
npeiesibl 6a30BOro s3bika npoekTa (Hanpumep, C+-+), UCI0Ib30BATH MAPATUIMbI ATBTePHA-
THBHBIX I3BIKOB. By/1y4u cBOOOIHBIM OT OCHOBHBIX HEJIOCTATKOB TPAAUIIMOHHBLIX MOIXOM0B K
MYJIBTUIIAPAIUTMAIbHOMY ITPOTPDAMMUPOBAHUIO U He TpeOys CyIIeCTBEHHBIX 3aTpaT HA BHe-
JIpeHue, HOBBIH MEeTO/T UMeeT TIaHC HAlTH peaJbHOE TPUMEHeHNe B MHIYCTPUHU TPOTPAMMHOTO
obecrieyeHns.

B nepcrekTupe mianupyercs co3janue 6ubIMOTEK KJIACCOB, MOJEIUPYIONIUX JIpYTUe Ta-
PaJUTrMbl, B YaCTHOCTH - TAPaJUTMy JIOTUYECKOTO MPOTPAMMUPOBaHUs. Takke BO3MOXKHO
CO3/IaHUEe AHAJOTHMYHBIX OUOIMOTEK JIjist IPYTUX OA30BBIX SI3BIKOB, MPEXK/IE BCETO - JIJIs si3bl-

ka Ada9b.
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