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MCHOJIb30BAHUE 3JIEMEHTHOM BA3bI ACTIVE-HDL ITIPH
HCCJIIETOBAHUA YCTPOUCTB B CATIP HA OCHOBE
K-3HAYHOTI'O JU®DPEPEHIIUAJIBHOI'O HCUUCJIEHUS

VY cTaTTi po3rIIaOThCS MUTAHHS, SIKi OB SI3aHi 3 MOXKIIUBICTIO 3aCTOCYBAHHs MOJIENEH, 1[0 OMUCaHi
Ha moBi VHDL mns mocnmimkeHHs: Aie3ni0OHOCTI MpUCTPOiB y cHCTeMi Ha OCHOBI K-3HauHOTrO
nmudepeHuiiHoro ynucnenHs. Lle qae MOXKIMBICTH OiNIbII TOYHOTO aHANI3y Ji€34iI0HOCTI HPUCTPOIB, SIKi
crpoektoBadi paHim y cepeposuiti Active-HDL Ta Hamae po3poOuneHiii cucremi BIAaCTHBICTh
BiJIKPUTOCTI.

In article the questions connected to an opportunity of use of models, described on language VHDL for
research of serviceability of devices in system are considered on the basis of K-value differential
calculus. It enables more exact analysis of serviceability of the devices designed earlier in Active-HDL
environment and expands property of an openness of the developed system.

IHocTanoBka mpodjembl. B HacTosmee BpeMs IIMPOKOE PAacHpOCTpaHEHHE
3a pyOe)KOM HMeeT SI3bIK INPOEKTUPOBaHUs LU(POBOM amnmapaTypbl BBICOKOTO
ypoBHa VHDL. f3sik VHDL npeana3zHaueH A ONUCAHUS HMPOEKTOB Pa3IHUHON
CTENEHHU CIIOKHOCTH — OT IPOCTEHIEr0 BEHTWIISA A0 LEJIOH CHCTEMBI, COCTOSIIEH
W3 anmapaTHbIX M TNporpaMMHBIX 4acTeil. OH TO3BOJIIET CTPOUTH MOJCIH Ha
Pa3NUYHBIX YPOBHSIX aOCTPAKIMH, BBIIOJIHATH MMHUTAI[MOHHOE MOJEIHPOBAHHE U
TEeHEPHPOBATh BPEMEHHBIC JAHAarpaMMbl, BECTH CTPOTO€ JOKYMEHTHPOBAHHE
MPOEKTa, OCYIIECTBIATh CHHTE3 CTPYKTYphl IO IIOBEIEHYECKOMY OIHCAHUIO,
BepU(DUIPOBATE  NPOEKT  (GOPMATBHBIMH ~ METOAAMH,  aBTOMAaTHUYECKH
reHepupoBaTh TecThl. OJJHAKO, ATOT SA3BIK HE MO3BOJISIET UCCIIEA0BATH OCOOEHHOCTH
MPOIIECCOB TEPEKIIOYCHUS JTOTHIECKUX 3JIEMEHTOB U aHAJIM3HPOBATH BO3MOXKHBIC
cO0oH, KOTOpHIE MOTYT MOSBHUTBHCS B pE3yJbTAaTe PAacCOTIACOBAHUS BPEMEHHBIX
MapaMeTpPOB BXOIHBIX CUT'HAJIOB.

Ananu3 gurtepatypbl. OcHoBBl s3pika VHDL m Takme ero OCHOBHBIE
NPUHLMIEL, KaK MOJ/epXKa (QYHKIMOHAIBHON AeKOMITO3HIMHK ((DYHKIMOHAIBHAS
uepapxusi U peKypcHs), TMOAAEp)KKa CTPYKTYPHOH AEKOMIO3HUIMHU (CTPYKTypHas
uepapxusi), NMpeACTaBICHUE CHCTEMBI B BHJAE NapalIedbHO (YHKIMOHHPYIOIINX
B3aUMO/ICHCTBYIOIINX MPOLIECCOB, HMCIOJIB30BAHNE a0CTPAKTHBIX THIIOB JIAHHBIX,
UCIIOJIb30BAaHNE COOBITHHHOIO MOJICTMPOBAHMS, MOJ/EPXKKA Pa3IMYHBIX ypOBHEH
abCTpakunMy M JeTalu3aluy IPEeICTaBlIeHUs] IPOeKTa paccMmarpuBarorcst B [1].
[TocTpoeHne Mojeneld B COOTBETCTBMH C TAaKUMH YPOBHAMH aOCTpaKIUM, Kak
MOBEJEHYECKUH, TOTOKOBBII U CTPYKTYpHBIN OMMCHIBAETCS, Hanpumep, B [2]. Ilpu
9TOM ISl IOCTPOCHMI KaXKJOTr0 THIIA MOJIEJIeH HCIIONB3YeTCsl CBOE XapaKTEepHOe
MOZMHOXECTBO CPEJACTB S3bIKa. J[JIsl BBHINOJIHEHHS MOJEIMPOBAHUS YCTPOMCTB,
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omucanHbix Ha s3bike VHDL, B Hacrosiiee BpeMs CYIIECTBYFOT CHCTEMBI
MOJICJIMPOBAHMUS, HCIOJB3YIONIKE 3TOT S3BIK, HampuMmep, Takue Kak Altera
MaxPlus, Active HDL [1 — 3] u apyrue. DTH CHCTEMBbI MO3BOJSAIOT HUCCIIEA0BAThH
paboTy CIIOXKHBIX YCTPOMCTB Ha MOBeICHUCCKOM ypoBHE. OIHAKO MCIOJIE30BaHKE
OyJICBBIX COOTHOILICHUN HE IIO3BOJSCT OICHUTH JUHAMUYCCKUE MAapaMeTphI
CJIOXKHBIX MPOCKTUPYEMBIX YCTPONCTB C TAKOH TOUHOCTHIO, KAK 3TO MOXHO CIICNIATh
npu K-3HauHOM KoxupoBaHWu cUrHaioB [4]. B cBs3M Cc 3TUM mpeacTaBisieT
MPaKTUYECKUI MHTEpeC 00BETUHEHUE BO3MOXKHOCTEH CHCTEM MOJICITUPOBAHUS HA
ocHoBe si3bika VHDL 1 Ha ocHOBe K-3HAWHOTO KOAMPOBaHUS CUTHAIIOB.

Ienbio XaHHON CTATBM SBISETCS PACIIMPEHHE BO3MOMKHOCTEH CHCTEMBI
HCCIIEN0BaHUS PaOOTOCIIOCOOHOCTH MPOEKTHPYEMBIX BBIYHCINUTEIBHBIX YCTPOHCTB
Ha OCHOBE MaTeMmarudeckoro ammapata K-3HauHoro muddepeHInaIb-Horo
UCUHMCIEHUA Ul €€  WCIOJIB30BaHMA IPH  aHalM3e  NPAaBWIBHOCTH
(hyHKIMOHUpPOBaHUS MoJenel, omrcaHHbpIX Ha s3bike VHDL ¢ ucmonszoBanmem
MPEUMYIIECTB, IMEIOIINXCSI B 3TOH CHCTEME.

OcHoBHOIi  pa3men. Jlnsg  pacmiypeHuss  BO3MOXKHOCTH — CHUCTEMBI
ABTOMAaTH3HPOBAHHOIO MIPOEKTUPOBAHUS Ha OCHOBE K-3Haunoro
TG PepeHINATLHOTO HCYUCIICHHS, ObUT pa3paboTaH MOIYJb, IO3BOJISFOLIHIA
BBINIOJIHUTHh MOJICJIMPOBAaHUE CXEM, CIIPOSKTHPOBaHHBIX B cpexe Active-HDL,
(YHKIIMOHUpOBaHHE KOTOpBIX omuchiBaeTcs Ha s3bike VHDL, cpencrBamu
pa3paboranHoli  cuctembl  (Metomom  K-3HauHoro — nuddepeHuManbHOrO

VCUHCIICHHUS ).
Auroputm npeobOpaszoBanusi VHDL-popmara B dopmar dailyioB cuctemsl
ABTOMATH3HPOBAHHOTO MPOEKTUPOBAHHUS Ha OCHOBE K-3nauHoTrO

nuddepeHInanTbHOro UCYUCIIEHHS TIPUBEEH Ha pHc. 1.

CopoekxtupoBannoe B cpene Active-HDL  ycrpoiictBo  MoxeT  OBITh
COXpaHEHO B  BHUJE  TEKCTOBoro  (aiiia,  coaepxaliero  OIHCaHHe
(GYHKIIMOHUPOBAHUS JaHHOTO ycTpoiictBa Ha s3eike VHDL  (*.vhd). U3
MOJY4EHHOTO TEKCTOBOTO OIIMCAHUS M3BIEKaeTcd HMH(OpMAIM O KaXIOM
DJIEMEHTE, BXOJSIIEM B COCTAaB YCTPOWCTBa (HOMEp OJJeMeHTa, (yHKIus,
BBINOJIHSIEMAass  DJIEMEHTOM, KOJWYECTBO BXOJHBIX KOHTAKTOB, KOJIHYECTBO
BBIXOJHBIX KOHTAKTOB) U O LETMSIX, COCAUHSAIOMNX KOHTAKTHl JIEMEHTOB (CIHCOK
IeneH, MOAKIIOYEHHBIX K BXOJHBIM KOHTAKTaM, CIIMCOK LieNeH, TMOAKIIIOYCHHBIX K
BBIXOJIHBIM KOHTakTaM). Ha ocHOBaHMU TONTydeHHON MHPOpMaIu GOpMHUPYIOTCS
(haitnel, mpenHa3HAYCHHBIE IS MOJENMPOBAHHMA JTOTO YCTPOICTBA B CHCTEME
ABTOMAaTH3HPOBAHHOTO MIPOEKTHPOBAHUS Ha OCHOBE K-3magnoro
T depeHInaTEHOTO HCUUCTICHHS.

B kauecTBe mpmMepa paccMOTPHM IOCTPOCHHE CXEMBI YETHIPEXPa3psAHOTO
cymmaropa B cpene ActiveHDL u ee monenupoBanue B pazpabortannoit CAIIP.

Ha puc. 2 npuBeseHa CTpyKTypHasi CXeMa 4YeThIpeXpa3psHOro CyMMaropa,
nonyuennas B ActiveHDL [3].
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Puc. 2

Onwucanne (HYHKIIMOHUPOBaHHS JAaHHOTO ycrpoiicTBa Ha si3bike VHDL nocne
KOMITWJISLIMK COJIEPXKUTCS B (aiime ¢ pacmmpenuem *.vVhd, xoTopslit siBisieTcs
BXOJIHBIM JIsl IPOTPaMMbl KOHBEPTUPOBAHHUSL.
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Ilocne  BbIIONHEHUS  OPOrpaMMbl  KOHBEPTUPOBAHUS  aBTOMATHYECKH
3aIlyCKaeTcs porpaMma MOJIEIIMPOBAHUS C HCIIOJIb30BaHHEM MeTona K-3HayHOro
i depeHInanbHOr0 UCYUCIIEHHs, B KOTOPOW TI0CIIe 3aJaHusl BXOJHBIX 3HaYEHHN
MO>KHO BBIIIOJIHATE MOJCIUPOBAHUE YCTPOMCTBA. Pe3ynpTaTsl MOAEIMpPOBaHUS
YeThIpexpa3psaIHOro CyMMaTopa NpUBEICHBI Ha pUC. 3.
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Puc. 3

HJ’IH JACMOHCTpAU MPEUMYIICCTBA UCIIOJIB30BaHUA CPEACTB MOJACIIUPOBAHUA
pazpadorannoii CAIIP Ha ocHoBe K-3HauHoro nu¢¢epeHnnasbHOro UCYUCICHHS
PacCMOTPUM MOJICITUPOBAHHE YCTPOMCTBA MPH HATMYMH TOHKH IO BXomaaM (puc. 4)
[5-7]

OnnoBpeMeHHOe mpoTHBOGazHoe mepekmoueHue curaagoB A0 u BO
IPUBOJUT K IIOSIBJICHUIO IIpOBaja aMIUIUTYAOH 5 ypOBHEH KBaHTOBAHMS IIPU
s3HauHoctn K=7 Ha Beixoge SO W BCIUlecka aMIUIMTYIOW 2 Ha BbIXoJe S1 Ha
uHTepBase oT 220 mara mozenupoBanus 1o 230 mara. Takum obpa3oM, uMeeTcs
BO3MOXKHOCTh HE TOJBKO OMPEIETHTH MECTO BO3MOXKHOTO COOSl, HO U OIICHUTH
OTIaCHOCTH €0 TOSBICHUS.

Ilocne BeITTOTHEHUS IIporpaMMbl KOHBEPTUPOBAHUA HMECTCA BO3MOXKXHOCTH
HCIIONIB30BaTh CIpoekTHpoBaHHOe B ActiveHDL ycTpoiicTBO Kak 3ieMeHT ee
6ubmoTeKy.
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Puc. 4

BoiBoapl.  Pa3paOoraHHBIE ~ MOIYyNb  KOHBEPTHPOBAHUS ~ HPOrpamMM
MojenupoBanus u3 cucrembl ActiveHDL B cucTeMy, MOCTPOEHHYIO Ha OCHOBE
K-3nauHoro nuddepeHnaisHoro HCUUCICHUs, MO3BOJSIET J00aBUTh HOBBIE
CBOICTBa OTKPBITOCTH pa3pabOTaHHON CHCTEME M JAaeT BO3MOXKHOCTH TOMOJHATH
ee JIEMEHTHYIO 0a3y 3a CUeT YCTPOUCTB, cripoekTHpoBaHHbIX B ActiveHDL. Takum
06pa30M, HUMCECTCA BO3MOXHOCTb HE TOJBKO BBIIIOJHUTE MOJACITIMPOBAHUC
ycTpoiicTBa,  paspaboranHoro B ActiveHDL, wmeromom  K-3HauHOro
nuddepeHInanTbHOr0 NCYUCIICHHS, HO M BKIIFOUUTh JaHHOE YCTPOWCTBO B KAYECTBE
ayIeMeHTa OUOIHOTEKH B COCTaB 0o0Jiee CI0XKHOTO yCTPOICTRA.
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