CPEJACTBA PASPABOTKHU ITPUKJIAIHBIX ITPOT'PAMM J1JISA
PEKOH®UT'YPUPYEMBIX BBIYUCJIMTEJIBbHbBIX CUCTEM

A.W. lopnonyno, U.N. JleBun

[Tpumenenne pexoH(UTYpUpPYEMbIX BhIYUCIUTENBHBIX cucteM (PBC) juis pelieHus cuibHOCBSI3aHHBIX 3aa4
pa3NMuHBIX KJIACCOB TIO3BOJIIET pelIaTh MpHKIagHble 3a7adu  Oonee S(QQGEKTUBHO, HYeM TpPaJAWUIMOHHBIC
MHOTOIIPOLIECCOPHBIE BEIYUCIUTEIBHBIE CHCTEMBI KJIACTEPHOM apXUTEKTYPHI.

PazpabarriBaempie u pa3BuBaemble Ooiee 20-tm  jer B HaydHo-mMCClemoBaTeNbCKOM — HHCTHTYTE
MHOTOITPOLIECCOPHBIX ~ BBEIUUCIUTENBHBIX CcHCTeM HUMeHH akaaemuka A.B. Kamsesa IOxnoro ¢enepansHoro
yauBepcurera PBC mpencTaBisiior co00i BBICOKONPONU3BOAUTEIFHYIO BBIYMCIUTENBHYIO CHCTEMY, pPabOTaloIIyio Mo
NPUHLOUIY KOHBEHEepHOH 00paboTKM MOTOKAa JaHHBIX [l] mOx ympaBiieHHEM XOCT-KOMIbioTepa. OTIMYUTENbHON
0COOCHHOCTBIO TAKMX CHUCTEM SIBIISIETCS BO3MOXKHOCTh M3MEHEHHS apXUTEKTYPbl CHCTEMBI Ha JIOTHYECKOM YPOBHE, UYTO
MO3BOJISIET CO3/1aBaTh BBIYMCIIUTENBHBIA KOHBEHEp, COOTBETCTBYIOIIMHM anropuTMy oOpabOTKM AaHHBIX Ha ypOBHE
ammaparHbIX YCTPOWCTB s perraeMoit 3agaun. [IporpammupoBanue PBC 3akimrouaercs B cO31aHUM KaK MMapajuieIbHOM
NpOrpaMMBbl, OpraHM3ylolleldl NOTOKM JaHHBIX, TaK M B CO3JaHUU HaubOonee SPPEKTHUBHONW KOHPHUTYpaLHH
BBIYUCIIUTENIFHON CHCTEMBI, COOTBETCTBYIONIEH airoputMy pemaemoii 3amadu. [lostomy PBC, ¢ omHO# cTOpOHBI,
Ype3BbIYafHO MPHUBIEKATENbHBI C TOUKU 3PEHHS TTOMYUESHUS] MAaKCUMaIIbHOW MPON3BOAUTENLHOCTH, a C IPYTO CTOPOHHI,
XapaKTEPU3YIOTCS OYEHBb CIIOKHBIM U TPYILOEMKHM IMPOLECCOM MPOrPaMMHPOBAHUS, COMOCTAaBUMBIM IO CIOKHOCTHU C
CO3ZIaHHUEM HOBOI BBIYMCIUTEILHON CHCTEMBI.

Bricokass peanbHas mpousBoautensHocTh  PBC, cocraBmstomas  He Hmke 60% OT  NMHKOBOM
MPOU3BOJUTEIILHOCTH  CHCTEMBI, O00ECHEYMBAEeTCs KaK CTPYKTYPHO-TIPOLEIYPHBIMH METOJaMH  OpraHU3aluu
BBIYUCIICHHH M apXUTEKTYPHBIMH HPUHIUIIAMH I[TOCTPOCHUS CHUCTEMBI, TaK W NPOTPAaMMHBIM KOMIUIEKCOM CPEICTB
pa3pabOTKH MPUKJIIaJHBIX IPOrPaMM, 00ECIICUNBAIOIINM CIIEAYIOIUE BO3MOXHOCTH!

*  IPOrpaMMHPOBAHHE KaK CTPYKTYPHOM, TaK ¥ MPOIETypHOI COCTABIIAIONINX Ha S3bIKE BEICOKOTO YPOBHS;
*  pexoH(GUrypamys NpUKIaIHBIX 3a7a4 0e3 y4acTHs BICOKOKBAIN(HINPOBAHHOTO CXEMOTEXHHKA,;

* oOecrieueHNEe COBMECTHMOCTH U IIEPEHOCUMOCTH MPOeKToB Mex 1y PBC pa3sHbIX apXUTEKTyp;

*  MacmTabHpoBaHHE MPUKIATHON 3a/1a4Ml MIPU YBEIHMUCHNH peCypca;

*  y#aJeHHOE HCIOJIb30BAaHMS BBIYHUCIUTEIBHBIX pecypcoB PBC.

Co3/1aHHBIN KOMIUIEKC IPOIpPaMMHBIX CPEACTB pa3padOTKH[2], CTpyKTypa KOTOPOro IpeicTaBieHa Ha puc.l,
10 (pyHKIIMOHAILHOMY Ha3HAYECHUIO Pa3AeisIeTcsi Ha KOMIUIEKC CPEACTB Pa3pabOTKH MPHKIIAIHBIX TPOTPaMM, CPEICTBa
aIMUHUCTPUPOBAHUS BEIYUCIUTEIBHBIX pecypcoB PBC u xomruieke ciay>keOHBIX IPOrpaMM U JpaifBEpoOB.
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Puc.1. CtpykTypa nporpaMMHOIo KOMITIEKCa cpeacTB pa3padorku it PBC

CpenctBa pa3pabOTKM TPUKIATHBIX IIPOIpaMM COIEpKaT: TPAHCIATOpP s3bIKa accembiepa Argus v.3.0;
TpaHcATOp s3bIKa nporpammuposanus PBC Beicokoro yposas COLAMO v.2.0; MHTETpUpOBaHHYIO Cpeay pa3padoTKH
npukianaeix 3agad Argus IDE v.3.0, moxnepskuBatomtyto si3eIku mporpamMupoBanus Argus v.3.0 m COLAMO v.2.0;
cpenmy pa3pabOTKN BEYMCIUTENBHBIX CTPYKTYP JUIS CHHTE3a MacIITaOMpPyeMbIX MapaieIbHO-KOHBEHEPHBIX MTPOLERYP,
orepupyromyro oudmuorekoit [P-smep n uaTepdeiicos.

SI3pIk mporpamMupoBanus Beicokoro ypoBHs COLAMO [3,4,5] obecrneunBaeT MOIEPXKKY CO3MAHMS Kak
CTPYKTYPHOH, TaK ¥ MPOLEAYPHOH COCTABISIOIINX MPUKIIAIHON TPOrpaMMBbl, PEKOH(GHUTYPAIHIO MPUKIAHBIX 3a1a4 0e3
y4acTusi BBICOKOKBAIM(UIIMPOBAHHOTO CXEMOTEXHUKA 32 CUET HESBHOTO OMHMCAHUs Tapajuielii3Ma U MepeHOCHMOCTh
MPUKIAAHBIX 3ama4 Mexay PBC pa3sHBIX apXUTEKTyp 3a cHeT WCHONB30BaHMS (aiia onucanus apxutekrypsl PBC u
3NIEMEHTOB OuOnMMorekn Macimrtadbupyembix IP-smep. Tpancmsrop COLAMO v.2.0 oCyIIecTBISET TPaHCIIAIUIO
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MIPOIICAYPHON COCTAaBJIAIONMICH IMPOTpaMMbl, OPTraHU3YIOIIEH IOTOKH IaHHBIX, B SI3BIK accemOmepa Argus v.3.0 u
CO3IaHUE CTPYKTYPHOH COCTaBIIAIOIIEH B OOBEKTHOM IPEICTABICHHH, KOTOPAas aBTOMAaTWYECKU ITEPENAcTCsS B Cpemy
pa3pabOTKM  MacmTabMpyeMbIX — MapajulenbHO-KOHBeHepHbIX — mpomenyp — FirelConstructor  mis cuHTesa
koH(urypanuonssix ¢aitnos I[TJIMC na s3pike VHDL.

OyHAaMEHTAIBHBIM THIIOM BBIYMCIUTENbHON cTpyKTYyphl B A3bike COLAMO sBnsieTcs KOHCTpyKIus "kaap".
Kazmpom siBisiercss mporpaMMHO-HeIEIMMas KOMIIOHEHTa, HPEICTaBIAoNas Cco00i COBOKYIHOCTh apH(METHKO-
JIOTHYECKUX KOMaHJ, BBIIONHAEMBIX Ha Pa3IMYHBIX 3JIEMEHTapHBIX IIpolieccopax, OOJaTaloNuX paclpeaesieHHON
MaMSThIO U COEJMHEHHBIX MEX]y cOOOH B COOTBETCTBUM C MH(POPMALMOHHOI CTPYKTYypOM aJIrOpUTMa TaKUM 00pa3oMm,
YTO BBIYHMCIICHHSI IPONU3BOSTCS C MAKCHMAIBHO BO3MOXXHBIMH MAPAJIIETH3MOM M AaCHHXPOHHOCTBIO.

Kanp ¢aktndaeckn ompenensieT BEIMUCIUTENBHYIO CTPYKTYpY M NMOTOKH AaHHbIX B PBC B maHHBIH MOMEHT
BpeMmeHU. [Ipu 3ToM Bce omepanuu B Tene Kajpa BBINOIHSIOTCA aCHHXPOHHO C MAaKCHMAJbHBIM IMapajuIeIu3MOM, a
MIOCIIE0BATEIHHOCTh CMEHBI KaJIpOB OHO3HAYHO OMPEJIENAETCS IIPOrPAMMICTOM.

B s13b1ke OTCYTCTBYIOT sIBHBIE (DOPMBI OITUCAHUS Mapauiean3Ma. PacrapaniennBaHyie JOCTUTAETCS C TOMOIIBIO
OOBSIBIICHHSI TUIIOB JOCTYyNa K IIEPEMEHHBIM W WHJIEKCALMHM 3JIEMEHTOB MacCHUBOB. JIs MCKIIOYEHHsI KOH(IMKTOB
OJHOBPEMEHHOTO UTCHHMS W 3allCH s9eeK MaMATH B Ipefesax TeKyIIero Kaapa MCIOIb3yeTCsl IMIHPOKO
pacrpocTpaHeHHOe B SA3BIKaX IMOTOKA JAHHBIX IPAaBUIIO EIMHCTBEHHOH IOJCTAHOBKH: INEpPEeMEHHAas, XpaHAIIAascsi B
MaMATH, MOJKET TIOJTyYUTh 3HaUYCHNE B KaIpe TOJIBKO OJIMH Pa3.

Jns obOpamieHust K JaHHBIM HCIIONB3YIOTCS ]Ba OCHOBHBIX METOAA MAOCTyNa: IapauIeNbHBIA JOCTYII
(3amaBaemblii TUIIOM Vector) W IMOCIeIOBaTeNbHBIN HOCTY (3amaBaeMblii THroM Stream). Ha puc. 2 mpencraBieHs!
NPOTPaMMBI, SIBISIIOLIMECS TPAaHWYHBIMH [pPUMEpPaMH H3BJICUEHHS Iapajuienu3Ma, W Tpadbl CHHTE3HPYEMbIX
BBIUUCIIUTENBHBIX CTPYKTYP.

VAR A,B,C: Integer [10 : Vector] Mem,; VAR A,B,C : Integer [10 : Stream] Mem;
VAR I : Number; VAR I : Number;
CADR SummaVector; CADR SummaStream;
ForI:=0to9do ForI:=0to9do
C[I] :=A[I]+BII]; C[I] :=A[I]+B[I];
ENDCADR; ENDCADR;
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Puc.2. [TapannenbHoe U MOCTIEN0BATEIHLHOE CIIOKEHHE MACCHUBOB.

Tun poctyna Stream yka3bIBaeT Ha MOCJEJOBATENIbHYIO0 00padOTKY JIEMEHTOB OJJHOMEPHOIO MAacCHBa, a THII
Vector o3BosieT 00pabaTHIBATH MEMEHTHI OJHOMEPHOTO MacCHBA OJHOBPEMEHHO.

MHOTOMEpHBIE MAacCHBBI COCTOAT W3 MHOXECTBA HW3MEPEHHUH, KaXJO€ N3 KOTOPBIX MOXET HMETh
MOCIIEOBATENbHBI WM TapajuleIbHBI THIT JIOCTYyIa, 33/1aBaéMBIii  KIIIOYEBBIM CJIOBOM Stream wuiau  Vector
COOTBETCTBEHHO.

IIpuMeHeHrEe HESIBHOTO OMHUCAHMS MapajuleNr3Ma 3a CYeT 3aJaHus THUMA JOCTyNa MO3BONSET JOCTATOYHO
IPOCTO YIPAaBIATH CTENEHBbIO pacHapajUleMBaHUs IPOrpaMMbl HA YPOBHE ONMCAHUS CTPYKTYp JaHHBIX JdaeT
BO3MOXXHOCTb IPOrpaMMHUCTY MaKCUMAJIbHO IMPOCTO OIMMUCHIBATH PA3JIMYHBIC BUJIbI ITapalICIn3Ma B 1OCTATOYHO CKATOM
BUJC.

Tparcnsmus mporpaMmbl Ha si3eike BBICOKOTO ypoBHI COLAMO cOCTONT B CO3MaHHUU CXEMOTEXHHUYECKOM
KOHQOUTYpalMi  BBIYACIUTEIEHOW CHUCTEMBI (CTPYKTypHOH COCTaBISIOINEH) W TapaieNbHOH  IPOTPaMMEL,
YIIpaBJISIOLIEH TIOTOKaMH JaHHBIX (TOTOKOBOW M MPOLIEYPHOH COCTABIISIONINX ).

Omneparopsl W (QYHKIMH S3bIKa (CyMMaropbl, YMHOXXWTEIH, (YHKIHU CPAaBHEHHS, TPHUTOHOMETPUYECKHUE
(yHKIMH ¥ 1Ip.), UCIIOIB3yEMbIE B TEKCTE MapaulesIbHOM MPOrpaMMbl, HIMEIOT TOTOBbIE CXEMOTEXHUYECKUE PEILCHHUSI.
JlanHble pemieHus: pa3palarhlBalOTCs CHENMATUCTAMH CXEMOTEXHHMKaMH B HMHTETPHPOBAHHOW cpene pa3paboTKu
dpossix yerpoiict ISE dupmbr XILINX mium ¢ Hell COBMECTHMBIX M BKJIIOYAIOTCSI B OMOIMOTEKY TPAaHCISATOPA S3bIKA
COLAMO u 6ubnroTeKy CTaHAapTHBIX TPUMUTHBOB cpenbl Fire! Constructor.

B mpomecce paboter Tpancmaropa s3eika COLAMO dopmupyercs MHQOpPMAIMOHHBIN Tpad TpUKIaTHON
3aJa4d W3 TEKCTa MapajuIeNbHOM NPOrpaMMBbl, TZ€ OHeparopbl M (yHKIUH SI3bIKa 110 ONpENeIEHHBIM IIpaBHIIaM
3aMEHSIOTCS COOTBETCTBYIOIIMMH OJIOKaMH WIIM TPYIIaMy OJIOKOB U3 OMOJIMOTEKH CTaHAaPTHBIX IPUMHUTHBOB.

CuHTE3MpOBAaHHBIM BBIYUCIUTENBHBIN Tpad 3agaunm mepegaeTcss B cCpeny pa3pabOTKH BBIYUCIUTEIBHBIX
crpyktyp Fire!Constructor mist yknanku va muoxxectso [1IJIUC PBC n obecneyenus cunxponunzanuu mexay [IJIUC[4].
OnHoM W3 3amay cpensl siBisieTcs (opMupoBaHue pa3OueHust MHGOOPMAMOHHOTO Tpada NPUKIAJAHOW 3ajadd Ha
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HerepeceKaromuecs: ToArpadbl, KaKAbIi 03 KOTOPBIX OyIeT CTPYKTYpHO peann3oBaH B kpuctamiax [IJIMC BeiOpaHHOI
PBC.

CocraBabM snmemMenToM PBC sBrsiercs 6a3oBeiii momyins (BM) — wHaGop IIJIMC (DDI1, DD2, ..., DDN),
COCIMHEHHBIX OPTOTOHANBHON cucTeMoi kommyramuit. B PBC Gasosbie moxymu (BM, BM,, ..., BM, ) cBs3ausl

MOCIIE0BATENbHO, Tae Kaxaslii BM (kpome mepBOro M MOCIEAHEro) CBsi3aH C OIHUM TIOCIEAYIOUIMM W OIHUM
MPeIBIIYIINM 0a30BBIMH MOIYJISIMH.
[Mpouecc cuHTe3a pesynprara pazOMeHHss WHPOPMALMOHHBIX T'padoB NPUKIAAHBIX 3a]a4 COCTOUT U3
CIEAYIOLIHUX STaIoB!
* peuieHWe 3anadd pa30UeHUs] (KOMIIOHOBKH) Y3J70B HMH(GOpPMalMOHHOrO rpada NpPHKIAJAHONW 3ama4d Ha
HerepeceKaromuecs moaArpadsl, KaXIbli U3 KOTOPBIX OyIeT pa3MeIIéH B COOTBETCTRYyOmeM bM;
*  peuleHHe 3a/audl Pa3MEIICHHS M TPACCHPOBKM I y31I0B HMH(pOpManmuoHHoro rpada B kaxaom BM B
OTIEJIBHOCTY M 331a4M TPACCUPOBKHU CBsi3zel Mexny bM;
e cunre3 ¢aiitoB VHDL omumcannit m ¢ailioB BpEMEHHBIX M TOIOJIOTHYECKUX OTPAaHWYCHHH U Ka)IOW
ITJINC, kaxxnoro bM Beiopannoii PBC.
3a0aua pazbuenus penraercs ¢ TOMOIIBIO AITOPUTMA ITOCIEIOBATEIBHOIO JUXOTOMHYECKOTO pPa3pe3aHus
rpada [6], c ucronb3oBaHNEM pa3pabOTaHHBIX IBPUCTUUECKUX METOIOB MPEOIOICHUS JIOKUILHBIX ONTHMYMOB.
3aoaua pasmewenusi u mpaccuposku pemaercs ¢ IMOMOLIbI0 aJrOPUTMa OIHOBPEMEHHOTO pa3MELIeHUs M
TPAaCCHPOBKH, B KOTOPOM BepILIMHBI HH(pOpMannonHoro rpada u kpucrauisl [IJIVC, B koTopble BEIOpaHHBIE BEPLIMHBI
pa3MelaoTcs, BIOMPAIOTCS MapaMu MOCiIeoBaTeNbHO. TpaccupoBKa CBs3ed NPOM3BOIAMTCS HA KAKAOW HTEpalyu
aNTopuTMa IOCIIe BRIOOpa Maphl pa3MmeniaeMoii BepmuHbl 1 kpuctamia [IJIMC. AnropuT™ moCTpoeH TakuM oOpas3om,
YTO IpUOpPHUTETHEe cunTaeTcs pasmerienue B kpucramwt [IJIMC, B koTopsii ObLTa moMeIieHa BEepIInHA Ha IPeAbLIyeit
ntepain. Takum oOpa3oM, pazMenieHne MPOMCXOANT KakK Obl IPyIIaMu — MOCIeA0BaTeIbHOCTAME BepIH. [1pu 3ToM
3aIIOMHUHAIOTCS] COCTOSIHUSL Pa3MEIIeHNUS], HA3BaHHBIE «XOPOIIMMMIY», COOTBETCTBYIOIIHE JIOKAJTbHBIM MUHIMYMaM CYMMBbI
BHEIIHUX CBsA3el BCeX BEpPIINH, MOCIENOBATEIBHO pa3sMEUIEHHbIX B ofAuH U TOT ke kpucramn IIJIMC. Taxxke x
«XOPOLINMY» OTHOCSTCSI COCTOSIHHS, B KOTOPBIX B PE3yJbTare IHOCIEAHEro pa3sMelleHHs BepllHa ObLia IOMeEIleHa B
kpuctawt [IJIMC, oTIu4HbII OT MpeAnocaeIHEro pa3MenieHHs.
B cinyuae ecnum He ypanoch BbIOpaTh Mapy BEpUIMHA/KPUCTAI WM HE YOAJOCh HPOJOXKHTH TPACCHhI,
OCYIIECTBIIAETCS MPOLELypa BO3BparTa K IMPEABIIYIIEMY «XOPOIIEMY» COCTOSHHIO.
B mporecce paboTs! anroputMa pa3MeNIEHUs] M TPACCHPOBKH HCIIONIB3YETCS MHOTOYpOBHEBasl cxema [7], uaes
KOTOPOH 3aKJIIOYAeTCsl B MOCIIEOBATEIILHOM MPOXOXKICHUH 3-X 3TaroB (puc.3): yKpylnHEHHe y3JI0B HCXOIHOTo rpada,
pa3MeleHne yKpymHEHHOTO rpada n BOCCTaHOBJIEHHS pa3MeNIEHHOro rpada 10 ypoBHS HCXOIHOTO rpada.

. S Ha srame yKpynHEHHsI HaXOmsATCs

[ =1 - r — HEMEPECEKAIOIMXCS TPYIIMBL Y3I0B rpada,
e et Tt At KOTOPBIC BBITOJHO pPa3MeEIlaTh B OIHOM H
X WA q X NN Tom ke kpucramie TJIUC. Tlpu sTom Ha

| e— _ —t— _ TPyTIIIBI MOTYT HaKJIa/IbIBATHCS

OrpaHUYEHHs M0 PA3MEPHOCTH IPYMIbI U T10
KO/IMYECTBY ~BHENIHMX CBA3€H  IPYIIIBL.
YkpynHexue Bocranoenerue  anee u3 KaxIoi TpyIIbl KCXOMHOTO rpada
GopMupyeTcsi TI0  OHOMY — MYJBTHY3IY

- PasmelaHme m—r ykpynaéHHoro  rpada.  Kiaccuueckum
. = ; s
|/ S ﬁ |f _'.' 1 aJITOPUTMOM YKPYITHEHHS UCXOJHOTO Tpada
AT, e ’i A SIBJISICTCS aJITOPUTM IOMAPHOTO CTSATUBAHMUS,

Ha KaXJ0H HTepaluu KOTOPOro IO

Puc. 3. MHOFprOBHeBa}I cxXeMa pasMEIICHUA rpacpa OHpeHeHéHHHM KpUTEPUSIM  IIPOUCXOHOUT

BBIOOpKa IMap CMEXHBIX Y3JI0B, KOTOpBIE

OyayT OoOBeAWHEHBI B MYNBTHY3JbI, M ITONYyYSHHBIH Trpad MOCTYNHT HA CIEAYIOMIYI0 UTECPAIHI0 adropuTMa. Takum

0o0pa3oM, Ha KaKAOW WTEpaluy ajlropuTMa KOJMYECTBO Y3JIOB HMCXOIHOTO rpada yMmeHbIaeTcsi BABOE. AJTOPUTM
OCTaHaBJIMBAETCs, KOoraa Oy/eT JOCTUTHYTO 33/1aHHOE KOJIMYECTBO Y3JI0B B yKpYITHEHHOM rpade.

Jnst sTanma yKpymHEHHsI MCXOAHOro rpada Obul pa3paboraH MOAU(HUIMPOBAHHBIH aNTOPUTM MOMNAPHOTO
CTATMBaHMs BepUIMH Tpada, Ha KaXIOoM 3Tale KOTOPOrO0 HaXOAWTCS EAMHCTBEHHas mapa y3ioB rpada, xoropas
oObeMHACTCS B MYNbTHY3el. [TaBHBIM KpPHTEpPHEM OICHKH KadecTBa C(OOPMHUPOBAHHOTO MYJBTHY3JA SBISETCS
OTHOIIICHHE KOJMYECTBA BHEUTHHUX CB3€il K BHYTPEHHHM. AJITOPUTM YYHTHIBAe€T paHee pa3MeMIEHHBIC Y3IIbI Tpada B
[JIMC wu mos3Bonser (OPMUPOBATH BOKPYI pa3MENIEHHBIX Y3JI0B MYJBTHY3JIbl C 3aBEIOMO M3BECTHBIMH HX
pa3MEIEHUSMMU.

Ha stane pa3merieHnss MHOrOypOBHEBOM CXeMBI cpefja paboTaeT COIIACHO NMPHUBEJEHHOMY BBIILIE aJTOPUTMY
OJIHOBPEMEHHOI'0 Pa3MELLECHUS U TPACCUPOBKHU.

Ha sTane BoccTaHoBIeHHS pa3MeNIEHHBIA YKPYMTHEHHBIN Ipad pa3BopadynBaeTcs 10 ypOBHS UCXOJHOTO rpada.
ITpu sToM y3mbl ucxoAHoro rpada, BOLIEAIINE B OAHY IpyIiy, OyayT pasmemieHsl B ToM ke kpucramie [IJIMC, B
KOTOPOM OBIT pa3Me€H MyIITBTHY3€e] YKPYITHEHHOTO rpada.
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TpersnM 3TanmoM cHHTE3a pe3yibTara pa30oueHus MHPOPMALMOHHBIX IpadoB MPHUKIATHBIX 337ad SBISICTCS
cunmes atinos VHDL-onucanuii u ¢haiinos epemeHHbIX U MONOI0SUHECKUX ocpanuderutl 0na kaxcoou I[LIHC,
kaxcoozo BM eviopannot PBC. Jlannble (aiuibl MOIKITIOUAIOTCS K MPOEKTY B MHTETPHUPOBAHHOW cpene pa3padoTKH
mudposeix ycrpoiicts ISE ¢upmer XILINX, B koTopoMm comep)karcs Bce 3a/eHCTBOBaHHBIE B (HOPMHUPOBAHHUH
nH(opMaoHHOro rpada 3a7a4n, CXeMOTEXHHYECKHE PEIICHUS! BBIYMCIUTENBHBIX U UHTEPPEHCHBIX ONOKOB, M IS
Ka)XI0M MUKpOCXeMBbI co3zatoTcst KoHdurypannonusle daiinst [TJINC.

Takoif mOAXOI MPOTPaMMHUPOBAHUS PEKOH(PUTYPUPYEMBIX BBIYMCIMTENBHBIX CHCTEM IO3BOJISIET OCBOOOTUTH
NpOrpaMMHUCTa OT MOCTpOeHus: rpada 3ajaud B BHIe (QyHKUMOHAIBHBIX OuOnuorexk B cpexe Fire!Constructor u
OpraHu3aIy MOTOKOB HaHHBIX B PBC, cokparuB Bpems cozmaHus mapamienbHex nporpamm mist PBC B 3-10 pas, u
UCKITIOUUTH Y4aCTHE CIIEINAINCTa-CXEMOTEXHUKA ITPU pa3paboTKe MapaiieIbHbIX MIPUKIATHBIX TPOTPAMM.

SI3BIK CTPYKTYpPHO-TIPOLEAYPHOTO MPOTpaMMHUPOBAaHMS Argus IpeACTaBisieT coOOOH HHU3KOYPOBHEBBIH SI3BIK
(accembnep), mpeaHa3HAYEHHBIH IS ONMCAHUS TIPOLEYPHON COCTABIISIONMIECH MTPUKIAIHON NMapaIeIbHONW POrpaMMBbl
PBCJ[2,3]. [IporpaMma Ha si3bIke Argus opraHu3yeT MOTOKHU JaHHBIX HA YPOBHE KOMaH]l KOHTPOJUIEPOB pacipeiesieHHOM
namsITH, obecrieunBasi UX CHHXpOHM3auio. [IporpaMmmupoBanne Ha si3blke Argus, Kak M Ha JJI0OOM si3bIke accemonepa,
TpeOyeT OT MporpaMmucTa OOLIMPHBIX 3HAaHWK B oOiacTu ammaparHoro obecrieuenuss PBC, koMaHI KOHTpOJUIEpPOB
pacripesieIeHHOM MaMsATH U B3aUMOCBSI3ed MEXY CTPYKTYPHBIMH 3I€MEHTaMU CHCTEMBI.

WnterpupoBannas cpema paspaborkm  Argus IDE mpenHasHadeHa [UIS WHTEPAKTHBHOW pa3pabOTKH
mapajuIelbHBIX IPOrpaMM Ha si3bIKax BbIcoKoro ypoBHI COLAMO u s3pike accembiepa Argus B €IUHOM SI3BIKOBOM
npocrpanctee. Cpena Argus IDE, oOvemunsss B cBoem cocraBe TpaHcisaTopsl si3pikoB COLAMO wu  Argus,
obecrieunBaeT 3PPEeKTUBHYIO pa3pabOTKy MacmITaOUpyeMbIX MapajuieNbHbIX nporpamm it PBC.

CosnanHoe mapaiielbHOE pElIeHHE MPUKIAJHON 3ajaun B BUAE 3arpy3zodqHoro moxyns PBC ¢ momomisro
npaiiBepa 3arpyxxaercsi B 6a3oBbiii Moxyins PBC. KommiekcHast otiaaka nporpamMM, pyHKIMOHUPYIOIIMX HAa MHOXKECTBE
6a3oBbIx Moayneit PBC, B Tom uucie ynajgeHHas, OCYIIECTBISETCS C MMOMOIIBI0 OTIIAUYMKa HapajIebHBIX IPOrpaMM |
CPEZCTB yAaJIEHHOIO AOCTYTIA.

Jns noctyna k BeMHCIATENbHBIM pecypcam PBC m ocHOBHBIM (yHKIHMSIM pa3pabOTaHHBIX HMPOrPaMMHBIX
CPEACTB M3 IPYTUX CHCTEM pPa3pabOTKH CO3MaH MpOrpaMMHBIN mHTep(eiic nocryma k 6a3oBbmM Moxyiasim PBC. Bcee
CHCTEeMHOE M NPUKJIaJHOE IPOrpaMMHOE 00ecIieueHne OCHOBBIBAETCS HA MCIIOJIb30BaHUH IPOrPaMMHOTO HHTepdeiica,
YTO TO3BOJSIET OOECIEUUTh IEPEHOCHMOCTh M MacIITaOMpyeMOCTh (PaCIIMpPSEMOCTh) CHCTEMHOTO U IPUKIIAJHOTO
MPOrpaMMHOTO 0oOeclieueHHs] HE3aBUCHMO OT HH3KOYPOBHEBOW NPOrpaMMHO-AIIIapaTHOW peanu3aiuu  (QyHKIUH
J0cTyna K 6a30BBIM MOJYJISIM.

Co31aHHBIH  KOMIUIEKC CHCTEMHOTO0 IPOrpaMMHOTO OOECIeueHus] IO3BOJISIET Cco3/1aBarth A(PQEKTHBHbIC
IpuKJIaaHble TporpaMMel 11 PBC npu perieHun 3a1a4d pa3auyHbIX TPEIMETHBIX 001acTei.

Co3nanHble CpencTBa pa3pabOTKH MPHKIATHBIX IMPOTPaMM Ul PEKOH(UTYPHPYEMBIX BBIYHCIUTEIBHBIX
CHCTEM O00ECHEeYnBaOT yI0OCTBO MPOTrPaMMHUPOBAHMS CIOXKHBIX MpakTHdeckux 3amad Ha PBC m cokpamaror Bpems
pa3pabOTKH MPUKIIAJHOTO pemeHus B 3-5 pas.
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