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AHHOTALMA. B pabore onnuchiBaeTcsi HHTErpUpOBaHHAS CPeJia Pa3pabOTKU 1JIst
sa3bika Pedast [limoc, cosgannas aBropamu Ha 6ase miuardopmbl Eclipse. Pas-
paboranHasl Cpefja BKJIIOYAET B Ce0s MHTE/LIEKTYAJIbHBIIH PEJAKTOp C OTOOpa-
JKEHUEM CEMAHTUYECKON MH@OpManyuu O IporpamMMme, UHTEPAKTUBHBIA OTJIaJ-
UMK U APYrHe UHCTPYMEHTHI. Peaslm30BaHBI CPEACTBA MHTETrPAIUU IPOrPAMM
Ha a3bikax Pedas Ilnoc u Java, koTopble mo3BOAIOT YA06HO U 9DPDEKTUBHO
ucnons30BaTh Pedas B pa3iudHbIX MaJIbIX U OOJIBIINX IPOEKTAX.

Karoueswie crosa u gpasvi: Pedai, Pedan [lmoc, Refal, Refal Plus, Eclipse,
Java, IDE, debugger, ornamauk.

1. BeepeHune

Aszpik nporpamvupoBanus Pedasn paspadoran B. @. Typuuasim B
[IECTUJIECSTHIE TOBI MPOIILJIOTO CTOJETUS KaK (PyHKIIMOHAILHBIA A3bIK,
OPMEHTUPOBAHHBIN HA 3a/1a4d, CBsI3aHHBIE C TPe0OPA30BAHMEM CHMBOJIb-
Holi nadopmauu (symbol manipulation) [1].

OcHoBHast CTPyKTypa JaHHBIX B Pedane — Pegdan-sovipasicenue —
OLIPEJIEJISETCS KaK II0CJIeI0BATENbHOCTh CAMBOJIOB U (IIPABUJIBHO DAaC-
CTaBJIEHHBIX) CKOOOK. Pedas-BbIpazkeHusi CTPOATCA U3 CUMBOJIOB IIyTEM
OPUIKUCBIBAHUS APYT K APYTY (KonKamenayuu) U HaJeBaHus CKOOOK.

Pecdasr ocHOBBIBaeTCS Ha MOHATHH CONOCMABACHUSA € 00PA3UOM. DTO
OdYeHb BBIPA3UTEIbHAS KOHCTPYKIIHS, C IIOMOIIIBIO KOTOPOii jiroboe Pedast-
BBIpaXkKeHne MOXKeT ObITh pa3obpano Ha yactu. OcuoBHoe oTnyne Peda-
JIa, OT APYTUX S3BIKOB ITPOrPAMMUPOBAHUSI, BKIIFOUAIOIINX COTIOCTABJICHIE
¢ obpasniom (manpumep, SML u Haskell), 3akmouaerca B ToOM, 9TO orre-
palysi KOHKATEeHAIINY BhIPAYKEHUI sIBJISIETCsT ACCOIMATUBHON, U COMOCTAB-
JieHue ¢ 00pasIoM J1aeT BO3MOXKHOCTE ITHM OJb30BATHCS.

PaGora Beimosinena npu noagepkke POPU (npoextsr Ne 06-01-00574-a, Ne 07-07-
92100-TPEH_a u Ne 08-07-00280-a) u Pocrayku (mpoekt Ne 2007-4-1.4-18-02-064).

*>HpeACTaBJ'IeHO no temartuke: Mamemamuueckue ocho8bl NPOZPAMMUPOBAHU,
Memoodvt paspabomru urn@OPMAYUUOHHBLL CUCTNEM.
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3a cYer mPOCTHIX MEXAHU3MOB YIIPABJIEHHUs, & TAKXKE KOHCTPYUPOBa-
oA 1 pa3dbopa JaHHbix, Pedast odenb ymobeH s perrenns 3amad odbpa-

OOTKM CUMBOJIbHOH MH(MOPMAIIUN U UCKYCCTBEHHOI'O MHTEJJIEKTA.

OOt M3 TPUYHWH, MPENsTCTBOBABIINX IMHPOKOMY pPacIipoCTpaHe-
uuio Pedara, 710 HeaBHEr0o BPEMEHU SIBJISIJIOCH HEJOCTATOYHOE DA3BU-
THEe MHCTPYMEHTOB pa3paboTKu. B 4YacTHOCTH, OTCyTCTBHE UHTEIPUPO-
BaHHOI cpeibl pa3paboTKu B coBpeMeHHOM mnoHuMaHuu. C IeIbio uc-
[IPABJICHUS [TAHHOW CUTYyaIluu, aBTOPAMHU ObLIa CO3JaHA WHTETPUPOBAH-
Has cpesa paspaborku g s3bika Pedas Ilmroc Ha 6a3e momynasprHoit
wiardopmer Eclipse [4].

Pedaun [Laioc mpecrasisier coboit quaiekT s3bika Pedadt, paspabdo-
rarfbiii P. @. ['ypuasim u C. A. Pomanenko B 1991-om roxy. B 2006-om
roJ/ly B CHHTAKCHUC sI3bIKA OBLJIN BHECEHBI HEKOTOPbIE M3MEHEHUs It 00-

JIerdeHusl B3aUMOJIEHCTBH ¢ IPOrpAMMAaMU Ha, JPYIUX g3blkax [3].

Cpena Eclipse — 310 mpexkie Bcero akTuBHOE cO0DIIECTBO, (hOKyCH-
pyIolliee CBOM YCUJIUsl Ha PA3BUTUU OTKPBITON PACIIAPSIEMOil mi1aT(OpMbI
pazpaboTku, objerdamomnieil co3JaHne U COMPOBOXKIEHUE IIPOTPAMMHOIO
obecriedeHnsi Ha IPOTSYKEHUU BCET'O €ro XKMU3HEHHOTOo 1ukKJja. [lnardopma
Eclipse o iepkuBaercst 1 pa3BUBAETCsl KPYITHEHIITUME TEXHOJIOINIECKH-
MU U MTHHOBAI[MOHHBIMU KOMITAHUSIME, YHUBEPCUTETAMU U UCCTIEI0BATE b=

CKMMHM MHCTUTYTaMU, MHOXKECTBOM II0JIb30BaTesIeil 110 BceMy MHUDY.

Pazpaboranibie aBTOpaMu MHCTPYMEHTHI TO3BOJISIIOT BECTH B CPEJIE
Eclipse nmpoexTnr Ha a3bike Pedas Ilmoc, kak aBTOHOMHBIE, TaK U B CO-
YeTAHUU C IPOEKTaMU Ha sI3bIKe Java U Jpyrux s3blkax, paboTaronux Ha
wiardopme Java. Ha ocHOBe HOJHOrO CEMAaHTHYECKOTO AHAJN3A HCXO/I-
HOT'O KOJIa, TPOU3BOIMMOr0 BCTPOEHHBIM KoMmmiaTopoMm Pedaira Ilitoc,
MPOTPAMMUCTY MPSIMO B MPOIECCEe HAIMCAHUS TPOrPAMMBI IIPEIOCTABIIS-
ercs nHMOpMaIus 06 ommbKax, TUMTAX, UCIOJTH30BAHUN TEX WU WHBIX
IPOrPAMMHBIX 00BEKTOB. B cpeiy MHTerpupoBaH HHTEPAKTUBHBIN OTJIA/I-
YUK, B JJUMHaAMUKE CBHSI)IB&IOIIII/IfI pa60Ty oporpaMMbl C UCXO/IHBIM KOJJIOM
na Pedagie ILroc.

Paspaborannas cpejia jiejiaeT IpakTHIeCcKoe UCIoJib30BaHne Pedalia
6osiee poctynHbIM. [lajiee B cTaThbe pedb MOMIET O HETAjsIX ee Peasin3a-

IUH.
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2. Pedran Mnoc

ITo cpaBuenuto ¢ apyrumu jauajgekramu sa3bika Pedait, Pedasr Iliroc
06J1a71aeT PSAJIOM JIOCTOMHCTB, ODJIErYaloNUX ero MPaKTHIeCKoe IpUMeHe-
HUE B COBPEMEHHBIX AIAPATHO-IIPOIPAMMHBIX KOMILIEKCAX.

[Ipexme Bcero, 310 cucTeMa MOIYJIBHOCTH, MIEPEXBAT UCKJIIOYEHIUH,
CTATUYECKHIT KOHTPOJIb KOPPEKTHOCTH aprymentoB ¢dyuknuit. [To cpas-
HeHnio ¢ Pedasom-5 [2], B s13bIK ObLIN JJ0GABJIEHBI HOBBIE YIIPABJISIIOIIIE
KOHCTPYKITHH, TO3BOJISIONINE 3AlTUCHIBATH ITPOrPAMMBI 60Jiee KOPOTKO U
SICHO.

B 2006 romgy cumrakcuc Pedasa Ilaoc Ob11 mepecMOTpeH ¢ EIBIO
06ecIeInTh BO3MOXKHOCTE 6oJiee TUIaKO MHTErPAIUU C COBPEMEHHBIMU
MOMYJISPHBIMU SI3BIKAMU MMPOTPAMMUPOBanusi, Takumu kak C++ u Java
3]

B pamkax mpoekra Refal+ [5] paspaborana peasnmsanus sisbika Pe-
daur [Laoc, obecnieunBaronas TaKy0 WHTErpaIuio: n3 Koja na Pedase
MOXKHO cBOGOZIHO BBI3bIBaTh KOst Ha C++ mum Java n naobopor [9]. Do
[PEJIOCTABJISIET B PACIOpPsi?KEHNEe TIPOTPAMMICTA BeCh apceHas Gubiimo-
TeK, CYIIeCTBYIONUX /it 13bIKOoB C++ u Java, BMecTe ¢ yHUKAJIbHBIMA
BO3MOXKHOCTSIMHU si3bIKa Pedaur.

O6mas cxema peasim3anuu Pedalsia B pamkax npoekrta Refal+ nmpuse-
JieHa Ha pucyHke 1. B ocHOBe cucTeMbl JIE2KUT KOMITUJISITOP U3 GOCMpPaKim-
noeo cunmakcuca Pegana (RAS) B abempaxmnod cunmarcuc abempaxm-
Ho20 umnepamuenozo asvka (IAS) [7]. A6crpakraeiit curtakcuc Pedaia
— 9TO BHyTpeHHee mpejcrasienne Pedas-mporpammel. Takoe mpeacras-
JIEHUE JTOCTATOYHO BBIPA3UTEIHLHO JJIs N300ParKeHUsT pe3ysIbTaTa HapCH-
POBaHUS CO BCEX MMEIOIUXCS nuajaekToB Pedaira.

ABCTpakTHBIN CHHTAKCHC aDCTPAKTHOIO MMIIEDATHBHOIO S3bIKA CJIy-
KWT JIJIs BHYTPEHHETO MIpeJICTaB/IeHns pe3ysbrara kommusiuu. OH 110-
CTATOYHO MPOCT U MCIIOJIb3yeT KOHCTPYKITUH, UMEOIIHECs] BO BCEX COBPe-
MEHHBIX TOIYJISTPHBIX UMIIEPATUBHBIX sI3bIKAX TPOrPaMMUPOBaHUs. ITO
[TO3BOJISIET JIETKO BBIPAXKATH PE3yJIbTaT KOMIuaanuu Pedas-mporpaMMbl
HA 9TUX S3bIKAX.

Kax BumHO U3 cxembl, B porecce koMmmusanuu u3 Pedaa B nieseBoit
UMIIEPATUBHBIA SI3bIK HA DPA3HBIX STANAX MPUMEHSIOTCS ONTUMU3AINH,
[IpU3BaHHBIE MOBBICUTH 3(D(DEKTUBHOCTH PE3yJIBTUPYIONIEH TPOrPaMMBL.
Kommmisitop RAS — TAS npumensier HeTpuBHAJIbHBIE AJITOPUTMBIL JJTsT
obecrievennst 3¢ dekTrBHON paboTel conocrapieHns ¢ obpasiom [8]. Cu-
creMbl pantaitM-nogaepxkku (Runtime Support Libraries) miusa Pedain-
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Refal-5 code Refal+ code Refal-6 code

4 y
Refal+ Lex@ Refal-6 Lexer& Parser
Refal Abstract Syntax RAS Optimizer
Imperative Abstract Syntax IAS Optimizer

C++ code Javacode T++ code

Refal-5 Lexer& Parser

Converter to C++ Converter to T++

Runtime Support Libraries
+

Execution Environment

Puc. 1. Cxema peanuzaruu si3bika Pedan

IPOrpaMM B UMIIEPATHBHBIX A3BIKAX OCHOBBIBAIOTCS Ha BEKTOPHOM ITPE/I-
crasyiennu Pedas-oipaxennii [6]. Bee s1o nenaer ucnonnenune Pedain-
IPOrPaMM Ha COBPEMEHHO alnaparype J0CTaTOYHO 3(D(MEKTUBHBIM I

MUPOYANIIero Kjaacca 3a1ad.
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3. Cpepa pa3pabotku Eclipse

Cpena Eclipse — nnrerpupoBannas cpejia pa3paboTKu ¢ OTKPBITHIMI
HCXOJTHBIMU KOJIAMU, pa3BUBaeMasi MUPOKUM COODIECTBOM IIPOrPAMMIU-
cToB. B pamMKax MHTErpupOBaHHOI CpeJIbl IIPOUCXO/IUT BECH IIUKJI Pa3pa-
6OTKI/I nporpamMM: OT IIPOEKTUPOBaHUA IO HallUCaHUsA KOJa, OT OTJIa KU
JI0 UCIOJIHEHUsI IIPOrPAMMBI, OT HCIIPABJIEHUs] OIMMMUOOK 10 T00ABJIEHUS
HOBBIX BO3MOXKHOCTEM.

Eclipse — 310 He 3aMKHYTBI B cebe MPOIYKT, & OTKPBITHIA IIPOEKT, K
KOTOPOMY MOKET IIPUCOEeIMHUTHCS JII000it xkesarommuii. Cucrema mocTpo-
eHa u3 0OJILIIOr0 HAbOpa He CJMIIKOM OOJIBIMUX MOJYJIel — IJIArMHOB,
KaKJIbIil 13 KOTOPBIX Pean3yeT JIUIIb YacTh BO3MOYKHOCTEH HHTErPUPO-
BaHHOU CpeJibl.

MotysIbHOCTD M OTKPBITBIE HCXOHBIE KOJIBI ITO3BOJISIIOT COODIIECTBY
[IPOrPaMMUCTOB He3aBUCHMO pa3BuBarh cpeay Eclipse. B macrosiiee Bpe-
Ml JIJIsi CPeJibl UMEeEeTCsl OOraThiii HaOOp ILUIATMHOB, PEAJIM3YIONNX II0JI-
JIEPKKY OOJIBIIIOTO KOJIMYECTBA CAMBIX PAa3HBIX SI3BIKOB IIPOI'PAMMUPOBa-
HUS.

Cpena Eclipse moJiHOCTBIO HanmcaHa Ha SI3bIKE MTPOrPaMMUPOBAHUS
Java. 910 1m03BOJISIET 3AMYCTUTH UHTEIPUPOBAHHYIO CpE/ly Ha MPaKTHIe-
cku J1I000i1 IaTdopMme.

4. CpeactBa ansa pabotsl ¢ Pedpanom B cpeae Eclipse

CoBpeMeHHbIE HHTEIPUPOBAHHBIE CPEJIbI Pa3PabOTKN OTIIMIAIOTCSI OT
TEKCTOBBIX PEJAKTOPOB MPEXKJIE BCETO TEM, YTO OKA3BIBAIOT TOJJIEPKKY
[IPOTPAMMUCTY HA YPOBHE CEMAHTUKHU WCIIOIH3YEMBIX SI3BIKOB IIPOrDaM-
MUPOBaHUs. Pa3BUTHIE TEKCTOBBIE PEIAKTOPBI MOI'YT HOJIKPACUTH MCXOJI-
HBIl KOJ[ Ha OCHOBE CHHTAKCHYIECKOT'O AHAJM3a IIPOrPAMMBI, OJHAKO HA
OCHOBE CEMAHTUYECKOTO aHAJIN3a MOYKHO IPEIOCTABUTEH TPOTPAMMUCTY
ropaszo 6oJiee TOJHYIO MHOOPMAIIIO.

[Tpusenem npumep. B sa3pike Pedasr [latoc onpenenenne mepemenmoit
CHHTAKCUIECKU HE OTJIMIMMO OT €€ HCIIOJIb30BAHUsI. JTO MOXKET IIPUBO-
JIUTH K TPYIHOOOHAPYKUBAEMbBIM OIITHOKAM, KOTJIa IIPOrPAMMUCT ITOBTOP-
HO HCITOJIb3YeT MIEPEMEHHYIO C TEM Ke CAMBbIM UMEHEM, CUNTas ee 3a CBe-
Kyt0. lurerpupoBaniast cpejia MPOU3BOIUT CEMAHTUIECKUN aHAIN3 IPO-
rpaMMbl U mMeeT WH(MOPMAIUIO O MECTaX OIPEIeJeHUs U BCEX UCIOJIb-
30BAHMUAX BCEX IIPOIPAMMHBIX OOBEKTOB U, B YACTHOCTH, [IEPEMEHHBIX.
Buzyasbioe otobparkenue manHoil wHGOPMAIAN TO3BOISIET TPOTPAMMU-
CTy JIETKO m30eKaTh OIMUOOK MPUBEIEHHOIO POJIA.
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Refal IDE Refal Compiler

Refal Abstract Syntax

| Imperative Abstract Syntax |
' R

i |
Java Byte Code |« JBC Gen@
Environment
|

Puc. 2. Cxema paborsr IDE jmia s3sika Pedas

[ToMuMO MHTEIEKTYAIBHOM PACKPACKH UCXOHOIO TEKCTa IIPOrpaM-
MBI, CEMAaHTUYECKUI aHAJIN3 JAaeT BO3MOYXKHOCTH IIPOU3BOJIUTH HABUIA-
IIMIO IO IPOrpaMMe, OCMBICIEHHOe (DOPMATHPOBAHKE KOIA, II0JICKA3BIBATH
CBOIICTBa NIPOIPAMMHBIX OOBEKTOB, M300paKaTh B PEAJHHOM BpPEMEHU
OIUOKY MPSIMO B KOJI€ IIPOIPAMMBI, TPOM3BOIUTH ABTOMATA3UPOBAHHYIO
pedakTopuzanuio (M3MeHeHue KoJa 6e3 M3MEHEHUsT CMbIC/Ia IIPOIPAMMDI)
U MHOTO€ JIPyTOe.

C 1es1p10 peaim30BaTh OMUCAHHBIE BO3SMOXKHOCTHU Ui si3biKa Pedast
[Tnroc, aBTopaMu co3maHa U pa3BUBAETCH WHTEIPUPOBAHHAS CPENa pas3-
paborku Ha 6a3e miaardopMmbl Eclipse. cmoab3oBanne TaKOro MOIITHOTO
dyHIaMeHTa IT03BOJIUJIO COKPATUTH JI0 MUHUMYMa 3aTPAThI Ha TOBTOPHOE
POrpaMMUPOBaHNUEe CTAHJAPTHBIX CpecTB (nHTepdeiica, OKOH, U T.1.) U
COCPEIOTOUNTD YCUIUA Ha CHeruUIecKux s s3biKa Pedasn mampas-
Jnerusgx. KpoMme Toro, mcrmosb3oBaHne yHUMDUITMPOBAHHOIO mHTEpdeiica
cpenbl pa3paboTKU 00JIerdaeT KU3Hb MPOIPAMMIUCTY.

Cxema paboThl MHTErpUPOBaHHOI cpebl paspaborku (IDE) must si3b1-
ka Pedas npencrasiena ua pucynke 2. OCHOBHBIM HWHCTPYMEHTOM B3au-
MOJIEHCTBUS MEXKJy CPeJOi W IPOrPAMMUCTOM SIBJISETCH PEIAKTOD MPO-
rpamm (Editor). HenocpencrseHto Bo BpeMst HAIIMCAHUSI [IPOIPAMMUACTOM
KoJa, pu nomoinu napcepa (Parser) crpoutcss 06bEKTHOE IIpeCTaBIIe-
HIe abCTPAKTHOIO CHHTAKCHIecKoro jaepesa nporpaMmbl (AST). Ocoben-
HOCTBIO TIAPCEPa SBJIAETCA YCTONINBOCTD K CHHTAKCUIECKUM OIMIOKAM B
mnporpamme. JacTb BbIpakKeHUiT MOXKET OBITh He JOINCaHa, HO, HE CMOT-
ps Ha 910, napcep nocrpout AST, 9To M03BOUT peakTOpy OTOOPA3UTH
CEMAHTUIECKYI0 HH(MOPMAIHIO [IJIsi KOPPEKTHBIX 9acTeil MPOrPaMMBI.
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Hapx AST npousBojsTcsi pa3judHble MPOBEPKU Ha KOPPEKTHOCTH C
Touky 3penus Bxoguoro a3bika (Checker). B npouecce Bbiosinenust mpo-
Bepok B AST j106aBJisiercst HOBasi CEMaHTHYeCKas MH(OPMaIUsi, KOTOPast
3aTeM UCIOJIB3YeTCs PeJakKTOpoM. Kcjiu Bce MPOBEPKH IIPOILIN YCIIEITHO,
TO MPOrpaMmMa KOPPEKTHA.

s Toro 4robbl TporpaMmy MOXKHO ObL10 ucnogauTh, AST KOM-
mmpyercst B GaliT-kon BupTyasnbHoit mamueel Java (JBC). dast sToro
UCIIOJIB3YETCsI ONMCAHHBIN BBIIIE YHUBEPCAJIBHBIN KoMumisitop Pedasa
B UMIIEPATUBHBIE A3bIKNA. T puBHAbHBIM 1peodpasoBanuem AST orobpa-
»kaercs B abcrpakTHbiil cuntakcuc Pedana (RAS), u nasee ucnosbsyercs
kommuisinust RAS — TAS u kouseprep B JBC B KadecTBe 63KeH1a.

WNurepecno, uro Bech 640K ,,Refal Compiler® na pucynke 2 peasu-
30BaH Ha s3bike Pedan [Lmoc. Ilpu sTOM OH BBI3BIBaETCS U3 IIATTHA
miis Eclipse, peanuzoBannoro na s3wike Java. s remeparun JBC kox
ua Pedamne ITmoc BesbBaer croponnon 6ubmmoreky ASM [11], peammso-
BAHHYIO Ha sI3bIKe Java, n 3aTeM oTaeT obparHo B IDE rorossrit 6aiiT-Kos1
Jtst 3anucu B class-daiti. 13 910t cxeMbl BUIHO, 9TO TeCHasl WHTErpa-
1Sl KOJa Ha si3bIKax Pedast u Java MoxKeT OBITh yI00OHBIM U IPAKTHIHBIM
perenneM (cM. pa3zen b).

BayKHbIM CBOWCTBOM Cpejibl pa3pabOTKH SIBJISETCS HAJIUYINE HHTEPAK-
TUBHOI'O OTJIQ/[YMKA, [TO3BOJISIONIErO OTCJIEAUTH PAbOTy MPOrpaMMBbI Ha
YPOBHE HMCXOJHOTO KOIa. BO BpeMsi OTJIAJKM IPOTPAMMUCT MOXKET CJIe-
JINTh 3a XOJOM BBIMTOJIHEHHS TPOTPAMMBI HEIIOCPEJCTBEHHO B OKHE pe-
nakTopa (pucyHok 3). B apyrux oknax emy mocrynHa nH(bOpMAIM O
3HAYEHUsIX [IEPEMEHHBIX U CTE€Ke BbI30BOB, BBOJ U BHIBO/I JIAHHBIX, CIIUCOK
Touek ocranosa (breakpoints).

Cozmannabie CpeCcTBa TO3BOJISIOT y100HO 1 3 deKTUBHO paspadbaThl-
BaTh mporpaMmmbl Ha s3bike Pedas Imroc.

5. Bsaumogeiicteue Pecana MNMnioc u Java

IIpu paspaboTke GOJBIUX TPOrPAMMHBIX ITPOEKTOB CTAHOBUTCS BCE
6oJtee TOIMYJISIPHBIM HCIIOJIb30BaTh OOTATHI apCEHAJ S3BIKOB IIPOrPaM-
MUPOBAHUS JJIS PEIIEHUsT PA3JIMIHBIX [TO/1330a9. DTO CBSI3aHO C TE€M, 9TO
YaCTHU IPOEKTa MOT'YT CHJIbHO OTJNYATHCS 10 TPEOOBAHUAM K CPOKAM pe-
aJIM3AINHT, HAJEXKHOCTA U CKOPOCTU PabOTHI, IO aJITOPUTMUIECKONH CJI0XK-
HOCTHU. BBIOOD HOJIXOMSAIIETO S3bIKA MOXKET JIaTh CYIIECTBEHHOE ITPEMMY-
IIECTBO 110 HamboJjIiee BaXKHBIM U3 ITUX KPUTEPUEB.
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& Debug - compilerisrefifpe.if - Eclipse SDK -of x|
File Edit Source Navigate Search Project Run Window Help
Jtivlgl#s~0~rQ~ [Be v/ vilvy G- 0~ /|4 Debug >
# Debug & = O|(@- Variables 2 ° Breakpoints| EE Y =0
'S [z-2 e S [F]* 7| Name | value |
1o Thread [main] (Evaluating) = o start Usage: rfpe
= rfpc.Main{Result) line: 100 ~||Usage: rfpc =
4] | ool »
2 Package Explorer 2 = B|[r] rfpe.rf 2 =B
| =[5« 7| 89%e.Ffiles : { A
Ry rfp_lexrf Al g?_ /rempty*/ =
| sbrfp_lexrf 92 <IsInTable &RFP_oOptions HELP>; =
B rfp_parse.rf 93 <PrintLn 'Refal+ compiler ' <Versions>,
& rfp_parse.rfi 94 'Usage: rfpc' :: e.start,
& rfp_sre.rf 95 <Length e.start> :: s.s5t_Jen,
® rfp_sre.rfi 96 <Print e.start>,
' 97 <Box> :: s.Jen
- Srfp_vars.rf J s 98 <Stare s.7en s. st_len>,
R rfp_vars.rfi 99 i
Ry rfpe.rf b 100 <Get &Options> : e (((e.next) &) t
Ry rfpe.rfi ~[if 101 <Le (<Length e.next>) (3)>, -
4] » 4 | »
I Tasks ([ Problems 2 Console [GEeE®E mBv iy =0
rfpc.rf [Refal Plus Application] C:\Program Files\Javayjre1.6.0_04‘bin\javaw.exe (18.03.2008 23:40:06)
Refal+ compiler 2.0-beta-3539, 2008-03-15 =l
uUsage: rfpc -
= >
| o | Writable Insert |99 :1:]

Puc. 3. Ornaaka nporpammbl Ha Pedaste Iliroc

Pedas numeet 6osbIioe TpenMyInecTBo mepe ] MHOTUME JIPYTUMU A3bI-
KaMM IIPOrPaMMUPOBAaHUs IPU PEIIeHNN 3329 CUMBOJIBHOI 06paboTKU.
Opnako, HAOOp OHMOIMOTEK JJIsT BCEX MMEIOIIUXCs IMaieKToB Pedasa
JIOCTATOYHO O€IeH 10 CPABHEHWIO ¢ OoJiee momyaspHbIMEU s3bikamu. C
JIDYTO#l CTOPOHBI, JIUIsl SI3bIKA Java MUIIeTCsi OrPOMHOE KOJMYECTBO Ca-
MBIX Pa3HBIX OMOJIMOTEK, HO JIJIsi HEKOTOPBIX 33184 Java, sIBJIsIeTCsI CJIUIII-
KOM TsI?KEJIOBECHBIM SI3BIKOM, HABSI3bIBAIOIINM ITPOTPAMMUCTY JOCTATOY-
HO HEIOBOPOTJIUBYIO MOJesib Mbliuienus [10]. Mexozs u3 sTux coobpazke-
HUM, COBMECTHOE HCIOJIb30BaHue a3bIKoB Pedas u Java mpeicrasisercs

11€J1ECOO0PA3HBIM.

ABTopaMu IPOIyMaH U peaJu30BaH MEXaHU3M B3aMMOACHCTBUS IIPO-
rpamum Ha s3pikax Pedan Ilmoc u Java [9]. B pamkax equHoit 0mHOPOA-
Hoit cpesbl Eclipse cTajio BO3MOXKHO Peajin30BbIBaTh IPOEKThI, COBMECTHO
UCIOJb3ysl 3TH SI3BIKH, 8 TaKyKe U JIPYIHhe sA3bIKU, paboTaionye Ha, ImIaT-
dopme Java.
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6. 3aknioueHue

B pamkax npoekra Refal+ st3pik Pedaut mosryumit HoBoe coBpeMeHHOe
pazBuTHe. ABTOpaMu CO3/laHa MHTErPUPOBAHHAS CpeJia PA3pabOTKHU MPO-
rpaMM Ha s3bike Pedast Ilmoc, orBevaromas coBpeMeHHbIM TPebOBaHU-
SIM, TIPUMEHSIEMbBIM K TIOJI00HBIM HHCTPYMEHTAM. DTO CTABUT A3bIK Pedait
B OJIUH PSAJI C TIOMYJISPHBIMEU A3BIKAME [TPOTPAMMUPOBAHUS 110 YI00CTBY
[IPAKTUYIECKOr0 TPUMEHEHUS.

PeanuzoBaHHble MHCTPYMEHTHI TO3BOJSIOT 3(MGEKTUBHO UCIOIB30-
BaTh a3blK Pedas Ilnroc B pa3auvHbIX MpoeKTaxX, KAK B KAUECTBE €IUH-
CTBEHHOI'O SI3BbIKA, TAK M COBMECTHO C JPYIUMU A3LIKAMU IIPOrPAMMUPO-
BaHUSI.

NucTpyKIuy 10 MOJIyYeHUI0 U YCTAHOBKE MHTEIDUPOBAHHON CPEIb
paspaboTku s si3bika Pedas Ilmioc moctymHbl Ha Beb-caiiTe mpoekTa

Refal+ [5].
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ABSTRACT. This paper describes integrated development environment (IDE) for the Refal
Plus programming language. The IDE was developed by the authors on the basis of the
popular Eclipse platform. It consists of a smart semantics-aware program editor, an inter-
active debugger and other tools. In addition to Refal projects, the IDE allows the creation
of “mixed” Refal-Java projects.
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