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C uenbilo peanusaunm onncaHHbIX BO3MOXHOCTEN AN a3bika Pedoan lNntoc, cosgaHa n pasBuBaeTcs

NHTErPUpOBaHHasi cpeaa paspaboTkn Ha base nnatdopmsbl Eclipse. icnonb3oBaHne Takoro MOLLIHOMO
dyHaAamMeHTa No3BONMIO COKPaTUTb 40 MUHUMYMa 3aTpaTbl HA MOBTOPHOE NPOrpaMMmMpoOBaHUE CTaH-
OapTHbIX cpeacTB (MHTepdenca, OKOH, U T. N.) U COCPEAOTOUUTL YCUIUS Ha crneumnduieckux ans a3blka

Pedban HanpaeneHunax. Kpome Toro, ncnonb3osaHne yHNoMUMpoBaHHOIO MHTepdenca cpeabl paspa-
OecCATble rofbl NPOLUOro CToNeTua Kak yHKUNOHannbHbIW A3blK, OPUEH-

B6OTKN 0bnerdyaeTt KU3Hb NPOrpaMmMuUCTY.
TUPOBaHHLIW Ha 3aJa4un, CBA3aHHbIE C NpeobpazoBaHNEM CUMBOSIbHOM +
Refal IDE Refal Compiler

nHdpopmaumm (symbol manipulation).
= === === =
Vad Refal Abstract Syntax

Refal+ Code
HEeM BKJTHOYalOT MOSTHOLIEHHYO MHTErPUPOBAHHYIO cpeay pa3paboTku Ha 6ase nnatdopmbl Eclipse
RAS Generator @

CoBpemeHHagda peanusauuda Pedoana Nntoc (cm. puc. 1) 6asmpyetca Ha KoMnunaumm nporpaMmmMHoro @
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kopa Ha Pedbane B ko Ha LUMPOKO AOCTYMHbIX Si3blkax NporpaMMUPOBaHUs, Takux kak C++ n Java ! |
|
’ | Framewo
| @ Imperative Abstract Syntax
I
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A3bIK Pecban [nroc
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Pedban lNnioc — ato AgnanekT s3bika Pedran, paspaboTtaHHbin P.O. N'ypmHbiM 1 C.A. POoMmaHeHKO B
1991-om rogy. B 2006-om rogy CMHTaKcUC s3blka ObIn aganTupoBaH ans donee rnagkoro B3anMo-
OENCTBUNSA C COBPEMEHHBIMU NPorpamMmHbiMuU cpegamn. MHCTpyYMeHTLI Ans nporpaMMmpoBaHns Ha

banTkog Ans BUpTyarbHOM MallnHbl Java, a Takke a3blk T++ — pacwmpeHue C++, ncnonb3yemMoe B
Ka4yecTBe OCHOBHOrO f3blka B CUCTEME AMHAMWYECKOro pacnapannenmeaHusa nporpamm OpenTsS,
Abstract Syntax Tree

npe,u,Ha3HaquH0|‘/’| A4 NCMNOJTIHEHUA Ha CYyNEePKOMIbOTEPax.

JBC Generator

Execution
Environment

Java Byte Code [«

Refal-6 code

Refal+ code

Refal-5 code

Puc. 2. Cxema pabothl IDE gns asbika Pedan

Refal-5 Lexer&Parser @Lexer&@ Refal-6 Lexer@
OCHOBHbIM MHCTPYMEHTOM B3aMMOLENCTBUSA MeXOY Cpeaon M NporpaMMmUCTOM SIBNSIETCS pedakTop

Refal Abstract Syntax RAS Optimizer
nporpamm (Editor, cm. puc. 2). HenocpeactBeHHO BO BpPeEMSI HAanMcaHMa NporpaMmMmnMcToM koga, npu
nomowin napcepa (Parser) ctpoutcss o6bLEKTHOE npeacTtaBneHne abCTpakTHOrO CUMHTAKCUYECKOro

aepesa nporpammbl (AST). OcobeHHOCTBIO napcepa SBASETCS YCTOMYMBOCTb K CUHTaAKCUYECKUM
ownbkam B nporpamme. Hactb BblpaXKeHUN MOXET ObITb HE JONMUCcaHa, HO, HECMOTPS Ha 3TO, Napcep

noctpount AST, 4TO NO3BONUT peaakTopy O0TOOpPa3nTb CEMaHTUYECKY0 MHOPMaLNIO ANA KOPPEKTHbLIX
4YacTeu nporpamMmbil.
Imperative Abstract Syntax IAS Optimizer Hao AST npousBogsatca pasnuyHble NMPOBEPKM Ha KOPPEKTHOCTb C TOYKU 3PEHUA BXOOHOro SA3blka
(Checker). B npouecce BbinornHeHuss nposepok B AST gobaensietca HoBaa ceMaHTuyeckasi MHQop-
Mauus, KoTopasa 3aTeM UCNOoNb3yeTcs pedakTopoM. Ecnum Bce npoBepkn npoLusiv ycrnewHo, To npo-

rpamMmma KOppeKkTHa.

Converter to T++
- [na Toro 4ytobbl NporpaMmmMy MOXXHO ObINo NcnonHUTb, AST KoMnunupyeTca B 6anT-Kkod BUPTYanbHOM
mMaLmHbl Java (JBC). [1ns 9Toro ucnonb3yeTcs OnucaHHbIN Bbllle YyHUBepCcarbHbI KoMnunaTop Peda-

na B uMmnepatuBHble A3blkK. TpmBMarnbHbIM npeobpasoBaHnem AST oTobpaxaeTcs B abCTpakTHbLIN
cuHTakcuc Pedpana (RAS), n ganee ucnosnb3yetca komnmnauma RAS —> IAS n koHBeptep B JBC B

Converter to C++ Converter to Java
T++ code

C++ code Java code
| KayecTBe bakeHaa.
NHTepecHo, 4To Becb 6nok «Refal Compiler» Ha pucyHke 2 peanusoBaH Ha s3blke Pedoan lMNroc. Npu
Runtime Support Libraries 9TOM OH BbI3bIBaeTCH U3 nrarnHa ana Eclipse, peannsoBaHHOro Ha A3bike Java. [ns reHepauun JBC
+

koa Ha Pedrane lNntoc BbI3bIBAET CTOPOHHIOW bubnunoteky ASM, peann3oBaHHYo Ha s3blke Java, U 3a-
Tem otagaet obpaTtHo B IDE rotoBbin 6anT-kog anst 3anucu B class-dann. N3 aTon cxembl BUAHO, YTO

Execution Environment
TeCHad nHterpauna koga Ha A3blKkax Pecban nJava Mo)eT ObITb yﬂ,06HbIM N NPAKTUYHbIM peLleHnem

Puc. 1 Cxema coBpeMeHHON peanu3auun s3bika Pedban
& Debug - compiler/src/ifpc.rf - Eclipse SDK _ —[g| x|
File Edit Source Navigate Search Project Run Window Help
Bbicokasa MoaynbHOCTL peanu3auunn no3BoNdeT TakKe MHTErpupoBaTb B CUCTEMY Apyrve ananekTol e e T T A [ Debug | >
A3blka Pedpan, Takune kak Pedpan-5 n Pedpan-6, obecnedrBasa npo3payHoe B3aMMoaenCcTBme Koga Ha % Debug & =159)(00- Variables 7% Breakpoints) ===
HUNX. LB | 3. @ 2 5 ||§| « 7| Name |Va|ue |
® Thread [main] (Evaluating) B o start Usage: rfpc
Pedan nmeet 6onbLioe NPeyMyLLecTBO Nepes MHOMVIMU APYTMMM S3bikaMi NPOrpamMMMpOBaHNs NPy - = fpc Main(Result) line: 100 <] lusage: rfpc :
pelleHnn 3agad cumBornibHoW obpaboTkn. OgHako, Habop OMONMOTEK AONA BCEX MMEKLMXCS K1 | Sy .|:‘
ananektoB Pedana goctatovHo 6eaeH no cpaBHeEHUIO ¢ bonee nonynapHbIMU si3bikamu. Mcxooa ns % Package Explorer = .~ (<} rfipe.rf &2 -8
3TUX COOBPaXKeHWil, NPoayMaH W peanu3oBaH MeXaHW3M B3aMMOAENCTBUS MPOrPaMM Ha A3blKax o e il| 50 Sammryey = =
Pedhan lnioc u Java. B pamkax eauHon ogHopoaHow cpedbl Eclipse ctano BO3MOXHO peanu- Bt e g% { e & _ -
30BbIBaTb MPOEKTbl, COBMECTHO MCMOMb3ys 3TW A3bIKU, a TakKe U Apyrve A3blku, paboTaolime Ha & rfp_parse.rf 5 Bl R e e ersiars
nnatdopme Java. R rfp_parse.rfi 94 'Usage: rfpc' :: e.start,
R rfp_sre.rf 95 <Length e.start> :: s5.s5t_len,
R rfp_sre rfi 96 <Print e. sta}rt:»,
- 97 <Box> :: s.Jlen,
i? ::E—i::::_l J 2 98 f[:l'Stor'e s. fen s.st_Tem=,
A el 99
u - N .
CpenctBa anAa pabotbl ¢ Pedpanom B cpeae Eclipse Etee N2 i e
_|_| ooy | ol
CoBpeMEHHbIE NHTErPUPOBAHHbLIE Cpebl pa3paboTkmM OTNNYAOTCH OT TEKCTOBbLIX PEAAKTOPOB MNPeXx- 2 Tasks|[2. Problems = Console & ENIEIE ’; i—'o‘:_] 5) i
_ tfpc.rf [Refal Plus Application] C:\Program Files\Javayre1.6.0_04\binyavaw.exe {(18.03.2008 23:40:
fie BCero Tem, YTO OKasblBaloT NOAAEPXKKY MPOrPamMMMUCTY Ha YPOBHE CEMaHTUKM UCMOMb3YEeMbIX A3bl Refal+ compiler 2.0-beta-3539. 2008-03-15 =
KOB MNporpaMmmMupoBaHns. Pa3BuTble TEKCTOBbIE peaakTopbl MOryT MOAKPacUTb UCXOOHbIM Kod Ha U_Tage: rfpc 2
L | »
[ Witable Insert s el

OCHOBE CMHTAKCHU4YECKOIro aHalinaa rnporpamMmmbl, 0aAHakKo Ha OCHOBE CEMaHTNYECKOIro aHasinda MOXxXHO

NpeaocTaBUTb NPOrpaMMUCTy ropasao bornee NomnHy nHpopmalmio.
[MoMNUMO MHTENNEeKTyanbHOW packpackn UCXOAHOro TeKCTa NporpaMmbl, CEMaHTUYECKUIA aHann3 AaeT

Puc. 3. Otnagka nporpammbl Ha Pedane lntoc

BO3MOXXHOCTb MPOnU3BOANUTD:

e HaBUrauwuo rno rnporpamMmme;

e OCMbICIIeHHoe (popmaTmpoBaHme Koaa; BaXXHbiIM CBOMUCTBOM cpeabl pa3p860TKM ABIAETCA HaJliInine UHTEepPakKTUBHOIO OTraaYunKa, rno3BoO-

e NMOACKA3bIBATb CBONCTBA NPOrpaMMHbIX 06 bEKTOR; NAKLWEro oTcrneanTb paboTy nporpamMmbl Ha YPOBHE MCXOOHOro Koaa. Bo Bpemsi otnagkm nporpaMmmMncT

e N306paxaTh B peanbHOM BpeMeHM OLLIMBKM MPAIMO B KOfE MPOrpamMMbi: MOXET CrieanTb 3a X040M BbIMOSTHEHNS NPOrpamMmMbl HEMOCPEACTBEHHO B OKHE peaakTtopa (CM. puc. 3).

e MPON3BOAUTbL aBTOMATU3NPOBAHHYO pedpakTopusaumio (M3ameHeHne koga 6e3 nsmeHeHns cMbicra B Apyrux okHax emy AOCTYNHA MHGOpMALKS O SHaHCHWAX NEPEMEHHBIX W CTEKE BbISOBOB, BBOA U1 BbI-

BOA, OaHHbIX, CMNCOK Todek ocTaHoBa (breakpoints). Co3gaHHble cpeacTBa NO3BOSISAT YOOOHO U

9 (peKTUBHO padpabdaTbiBaTb NporpamMmmbl Ha aA3bike Pedban MNntoc, a Takke fierko MHTerpupoBaTth Kop

nporpamMmbl)
Ha Pedane ¢ kogom Ha apyrux nonynspHbIX A3blkax B paMkax e4uHOro nporpamMmHOro npoaykra

e I MHOrOe Apyroe.
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