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OnucaHne sA3blka

VHSIC Hardware Description Language.
Language reference manual

JNata BBegeHns 1996—01—01

0.1 OB/IACTb NMPUMEHEHWNA

HacTosAwmiAi crtaHgapT pacnpocTpaHAeTCcss Ha nporpaMmMHble W TexXHU4Yeckue cpefcTBa MPOEKTUPOBaHUA
paAnoanekTpoHHol annapaTtypbl (P3A) u 6onblinx WMHTerpanbHbix cxem (BUC).

CTaHpapT onpegensieT CMHTaKCUC M cemMaHTuky nA3blka VHDL (Very high speed integrated circuit Hardware
Description Language), KOTOpbIi npeAHasHavyeH Ans opmanbHOro npepcTaBneHns undposbix cuctem (LIC)
pas3/sIMyHOro YpPOBHSA (PYHKUMOHaNbHOW (BblYMCAUTENBLHbI KoMMnekc, 3BM, ycTpolictBo, y3en) u (unu)
KOHCTPYKTUMBHOW (wkady, cTolika, 610k, nnata, BWC) CAOXHOCTM Ha pasfiMyHbiX YPOBHAX AeTanusaumn
(anropntT™ @YyHKUMOHMPOBaAHWSA, PerucTposBble fnepeaayn, BeHTU/bHasA cxema). VHDL-onucoHuc L C ucnonbsyetcsa
ana  dukcaumn npepctasneHna  LLC B npouecce ee npoekTuposaHus, Ana usydenHuma L C  r npouecce ee
aKcnnyartaumm 1M pemMoHTa.

CTtaHpapT NPUMEHAETCA B aBTOMAaTU3UMPOBAaHHbLIX cCUCTeMax npoekTunposaHus P3A u BUC.

0.2 HOPMATUBHBIE CCbIJIKA

B HacToAwem cTaHgapTe WCMO/b30BaHbl CCbUIKM Ha chegylowmne crtaHAapTbl:

FOCT 27463—87 CuctemMbl 06paboTKM WHGOPMaUMU. 7-6BUTHbIC KOAMPOBaHHble HAabGoOpbl CUMMBOJIOB

FOCT 27465—87 Cuctembl 06paboTkn uHGopmauymn. Cumsonbl. Knaccudwukauymsa, HaumeHOBaHWE ©
o603HaueHue

FOCT P 34.303—92 Cuctembl 06paboTkm uHdopmaumun. 8-6MUTHble KOAMPOBaHHble HaboOpbl CUMBOOB

0.3 BBEJEHUE

OnucaHne asblka VHDL pgaHo npyM NOMOWM KOHTEKCTHO-HE3aBWCMMOFO CUHTaKkcuca BMecTe C KOHTEKCTHO-
3aBVCMMbIMA  CUHTaAKCUYECKNMMN W CeMaHTU4YeCKMMn TpeboBaHWAMKU, MpeAcTaB/eHHbIMW B MNOBECTBOBATE/IbHOM
dopme. KOHTCKCTHO-HE3aBMCHMOC OMMWcaHMWe CUHTakcuca faHo B YNpolweHHOM BapuaHTe cdopm Bakyca-Haypa,
a MMeHHOo:

a) cfioBa, cocCTosllMe U3 CTPOYHbIX OyKB andasuTa U cogepxaiime B psge CryyaeB CUMBOS NOAYEPKUBaHUSA,
MNCNOMb3YylTCA A1 0603HAYEeHUs CUMHTAKCUYECKUX KaTeropwuii, Hanpumep:

formal_port list.

Ecnn uMsA Kateropum MCnosib3yetcss HC MO Ha3HayeHuto (TO eCTb HC AN ONUCAHUA CUHTAKCUYeCcKUX npaswus),
TO CMMBO/bI MOAYEepPKMBAaHWUA 3aMeHsAlOTCA npobenamu. [nA faHHOro npumepa 3To 6yaeTt

formal port list;

6) cnoBa, BblAENEHHbIE XUPHbIM LWPUATOM, UCMONB3YTCA ANA 0603Ha4YEeHUs CnyXebHblX (3ape3epBMPOBaHHbIX)
cnos sAsblka VHDL, Hanpumep:

array;

B) BepTuMKasbHas uYepTa CAYXUT ANA pasfeneHns anbTepHaTUBHbIX YMNOTpe6/ieHnn, cenu nocnefHne Hc
3ak/lo4eHbl BMecTe C 3TUM CUMMBOJIOM B (OUTypHble CKOGKW. B NpoTMBHOM criyyae BepTuKasibHas 4yepTa SBASETCA
4acTblo KOHCTPYKLUWW, Hanpumep:

Icttcr_or_digit::- letter | digit
choice :: - choice { | choice }

r) KBajpaTHble CKOGKM WCNONb3YHTCA AN BblAeNeHUs AONOSHUTENbHbIX (Heob6sa3aTesibHbIX) YyNoTpebrieHni,
Hanpvmep gBa criefylowWwnx npasuna SBASIOTCA 3KBMBaNEHTHbIMU:

rcturn_S$tatcment : - return (expression 1
rcturn_statcment :: - return;

M3noHuc ouynansHoe
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) urypHbie CKOGKM MWCMOMb3YOTCA A8 BbIAENEHUS MOBTOPSIOWMUXCA ynoTpe6neHuii. MOBTOPEHUE MOXET
umeTs Mecto 0 M 6Goslee pas; NOBTOPEHWE packpbiBaeTCs B PekypCUMBHOI ¢hopMe cneBa HanpaBo. Hanpumep,
ABa cnepylowux npasBuia SBAAKTCA 3KBUBANEHTHbIMU:

term :: = factor {multiplying_opcmlor factor}
term :: - factor | term multipiying_operator factor |

C) €eC/iM UMSA KaKoOW-HMBYAb CUHTAKCMYECKOW KaTeropum 4acTUYHO cfieBa BbIAE/IEHO KYyPCMBOM, TO 9TO
3KBMBA/NIEHTHO HEBbIAENEHHOM 4YacTU UMEHW KaTeropum U paccMaTtpuBaeTcsl Kak [OMNOJSIHMTesNbHasi cemaHTuuyeckas
nHopmaums. Hanpumep, T)ym* _natrc u sublypc_namc gnsi noHsTusi nawe sBASAIOTCS 3KBUBANEHTHbIMU;

X) BblAeNleHe XUPHbIM LWPUHPTOM TEPMMHOB B TEKCTe yKasbiBaeT Ha onpejefieHVe 3TUX TepMUHOB;

3) TepMuH simplc_namc wucnonb3yeTcs B KaxAoM ciydae ynotpebneHusi maeHTudukatopa, KOTOpbIi yxe
0603HavaeT HeKOTOpoe O6bSIBAIEHHOE MOHATHE.

B HEKOTOpbIX pasfefniax AaHHOTO AOKyMeHTa cofepXatcs npuMepbl U 3amedyaHusi. MpuMepbl WAMOCTPUPYIOT
BO3MOXHble (POPMbl YNOTPeGNeHUsA OMNUCAHHbIX KOHCTPYKUWIA. 3amMevaHusi WCNONb3ylTcA AN BblAefeHns
nocnefoBaTeflbHOCTeli MNpaBW/, OMUCaHHbIX B [aHHOM pasgefne WAM B APYrOM MecTe, W HC [AOJIKHbI
paccmaTpvBaTbCsl KaK 4acTb ONpefAeneHust s3blka.

0.4 ONPEAENEHNA

B HacTosileM cTaHfapTe NPUMEHSOTCSA Clefyolmne TepMUHbI:

Arperat — BbluucneHue arperata BblpabGaTbiBaeT 3HayeHuMe COCTaBHOro Tuna. 3To

(Aggregate)

AKTUBHBbI apaliBep
(Active Driver)

AHanuns
(Analysis)

AHOHVMHBIN
(Anonymous)

ATpnéyTt
(Attribute)

ASCII

Bubnnoteka
(Library)

BubnuoTteka npoekTa
(Design Library)
BubnunoTteka pecypcos
(Resource Library)

12

3HayeHMe 3a[acTcs ykasaHWeM 3HayeHWi Kaxaoro 13 afnemMeHToB arperata.
[Ans  yKasaHWs COMNOCTaBMEHWs 3HAYEHUS U 3/IeMeHTa MOXeT 6biTb
MCNONb30BaHO /IGO0 MO3ULMOHHOE conocTaBsieHne, nAU60 UMEHOBaHHOE
conocTaBneHune (7.3.2)

[paliBep cuuTaeTcsi aKkTUBHbIM B TeYeHWEe LukIa MOAe/MPOBaHus, B
KOTOPOM OH MpWHMMaeT HOBOe 3Ha4YeHWe, He3aBUCMMO OT TOro, oTn4YaeTcs
WA HeT 3TO 3HauyeHwe OT nNpeAblaylnx 3HavyeHun pgpaliBepa (12.6.1)

AHanu3 daitna npoekrta, cogepxawero VHDL-onncnHuc, nogpasymesaeTt
CUHTAKCUYECKUI U ceMaHTUUYEeCKUiA aHanu3 3TOro onucaHus wun ,qOﬁaBI'IeHI/Ie
NPOMeXyTO4YHOl/ (opMbl MpeAcTaBNeHNs Mopaynein npoekta B 6ubAMoTeKy
npoekta (11.1)

Pag MMeH co3gaeTcsl HesIBHO; MPOCTOe MMS Takoro OnucaHwusi HC Bcerga
onpeaenieHo M B 3TOM C/lydyae Takoe OMuWcaHWe cUYUTaeTcs aHOHWMHbIM.
Ma3oBbIii TMN 4MCNOBOrO TUNa WAW  WHAEKCUPYeMOoro Tuna sBnsieTcs
AHOHMMHbLIM  TUMOM; aHa/NorM4YHO, O6BLEKT, YKa3blBAEMbI/i  CCbIIOYHBIM
3HayeHneM, SBNAETCA aHOHWMHbIM (4.1)

ATpnGYT onpegensieT HEKOTOPYO XapaKTePUCTUKY MMEHOBAHHOrO MOHATUS.
HekoTopble aTpubyTbl ABAAOTCA NpefonpefesieHHbIMU aTpubytamMun u MoryT
6bITb O4HVMM W3 chneayoWMX BWAOB: TUNOM, AnanasoHOM, 3Ha4vYeHWeMm,
curHanom unu dyHkumei. OcTanbHble aTpubyTbl ONpefenalTcs Nosb3oBa-
Tenem u Bcerga SABASAKTCA KOHCTaHTamu (4.4)

AMEepUKaHCKUIN cTaHOapTHbI ko4 obMeHa MHopmauumeir. MakeT Standard
cofepXuT onpeaeneHne Tuna Character, npegcraBnsawoLWero Habop CYMBOJIOB
ASCIl (3.1.1, 14.2)

Cm. Bunbnuoteka npoekta (design library).

Bu6nvoteka mnpoekTa npeAcTaBnseT co6oil 3aBucsiliee OT peanusayuu
CpefCcTBO, MO3BONSAOLWEE XPAHUTb NMPOMEXYTOUYHble MNpeAcTaB/ieHNss npoaHa-
NIN3MPOBAaHHbIX onucaHuin (11.2)

Bubnunoteka pecypcoB — 6ubnuoTeka, copgepxauwan 6ubnnoteyHble
MOAYNN, CCblIKa Ha KOTOpble MMeeTcs B aHanusupyemom wmogyne (11.2)

2
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Bnub6nuoTeyHblii mMoay/nb
(Library Unit)

Bnok
(Block)

Bokc
(Box)

BepxHsasa rpaHuua
(Upper Bound)

Bug
(Mode)

Buanmbiii
(Visible)

BHewHWn 610K
(External Block)

BHyTpeHHMA 610K
(Internal Block)

Bo306HOBNATLCA
(Resume)

Bocxopsawmii
(Ascending)

Bxogabl
(Inputs)

BbINonHATbCA
(Execute)

BbipaxeHne
(Expression)

BbipaxeHue 3awuTbl
(Guard Expression)

BblpaxeHne HayasibHOro
3HauveHus

(Initial Value
Expression)

FeHepatop
(Allocator)

BUGANOTEYHBIM MOAY/EM ABASIETCS NMPOMEXYyTouHasi popMa npeacTaBieHUs
npoaHann3vpoBaHHOro moayns npoekta (11.1)

BNoK npeacTaBnisieT 4yacTb Mepapxum npoekta. Bnokom sBnsetca nn6o
BHEWHMA 670K, NMGO BHYTPEHHUA 610k (1)

CumBOn < > (HasblBaeMmblii 60OKCOM) B oOfpeesieHMn noATuna UHAEKca
yKasblBaeT Ha HeonpejesieHHbIli Anana3oH (pas3niMyHbie 06bEKTbI 3TOK Tuna
Heo6s3aTeNIbHO [O/KHbI MMeTb OJWHAKOBblE TPaHWlibl W HanpaBneHUs!)
(3.2.1)

Ona punanasoHa L to R wam L downto R Hambonbwas wu3 BennumH L
nnn R Ha3biBaeTCcs BepxHel rpaHuuein gwanasoHa (3.1)

Bug nopTa unau napameTpa 3a4acT HanpasB/ieHWe NPOXOXAEeHUs WHopma-
UMM 4Yepes 3TOT MOPT WUAW napameTp. 3HAYEHUSIMU Buaa SIBASKOTCA in. out,
inout. buffer nnan linkage (4.3.3)

O6bsABNeHNe naeHTUUKATOpa cuMTaeTcs BUAVMMbIM M KOHKPETHOM MecTe
TeKcTa, €c/nuM CcorflacHo npaBuiaM BUAMMOCTM OGbsIBNIEHME onpeaensieT
BO3MOXHbI CMbIC/T MOSABMEHUA 3TOT0 WAEHTUUKATOP;». BuanMocTb 06bsAB-
NeHnss MOoXeT AOoCTUraTbCA KOCBEHHO (TO ecTb MNpM noMoLWM paclu-
PEHHbIX WMEH) WAN HEMOCPeACTBEHHO (TO €CTb MpVM MNOMOLWM MNPOCTbIX
nmeH) (10.3)

BHewHUM 6110KOM siBNsieTcst 610K, onpefensieMblii 06bekToM npoekta (1)

BrioxeHHbIi 610K B MoAyse npoekTa, onpeAensiemblii onepatopom 6n10ka,
ABMSAETCA BHYTPEHHMM 6710KOM (1)

Mpouecc, BO30OGHOBNAKOWUMCSH B AaHHOM UWK/e MOAEeMPOBaHUSA, CTaHO-
BUTCA TOTOBbIM 7151 BbINOJ/IHEHWSA U BbINOMHUTCA B KOHLE AaHHOro uukia
MogenupoBaHua (12.6.3)

[OnanasoH L to R HasbliBaeTcA BOCXoAAwuM pguanasoHom (3.1)

CurHanbl, MAEHTUMULMPYEMbIE CaMbIM A/IMHHBIM CTAaTUYECKUM NPedrKCOM
KaXA0ro WUMEeHW curHana, BXOASLWEro B KayeCTBe MNEPBUYHOTO B Kaxpjoe
BblpaxXeHue (OT/INYHOE OT BbIPAaXeEHWUs BPEMeHW) BHYTPU napassie/lbHoro
onepatopa HasHayeHWs CUTHanNa, SABAAKTCA BXoAaMu 3TOro oneparopa
(9.5)

CuunTaertcsa, 4TO npouecc BbINOJIHAETCA, eC/In OH BbINONHAET ﬂ,eVICTBVIFI,
3aflaHHble asiropuTMoM, onmcaHHbIM B pasfesie onepatopoB 3TOro npouecca
(126

BblpaxeHue onpegesnsieT Bbluuc/iieHVe 3HauveHus (7.1)

BbipaxeHune 3awuTbl npeactaBnseT coboli BbipaxeHue, conocTaB/isieMoe C
onepatopom 6/510Ka, KOTOpoe ynpaBAseT HasHayeHWeM  3alULeHHbIX
CUrHanoB BHYTpu 3Ttoro 650ka (4.3.1.2., 9.1)

BblpaXeHne HayasibHOro 3HavyeHUs 3afaeT Hayas/lbHOe 3HayeHue, npucea-
nBaemMoe MepemMeHHOl WAn KoHcTaHTe (4.3.1.3)

leHepaTop siIBNSieTCs onepayuei, NCNOoMb3yeMoi ANsi CO34aHUs aHOHUMHbIX
nepeMeHHbIX O06BLEKTOB, AOCTYMHbLIX 4Yepe3 CCbIIoYHble 3HadyeHus (3.3,
7.3.6)



rnobanbHoe

cTatnyeckoe BblpaxeHune
(Globally Static
Expression)

Fnob6anbHoe cTaTu4veckoe
nepBuYHoe

(Globally Static

Primary)

Avanas3oH
(Range)

[Ovana3oH wuHAekca
(Index Range)

AVCKpeTHbIW AnanasoH
(Discrete Range)

[vckpeTHbIli maccus
(Discrete Array)

ANcKpeTHbI TuUn
(Discrete Type)

JononHutenbHoe wnmsa
(Alias)

[paiiBep
(Driver)

3aBuceTb OT
6ubnnoTeyHoro moayns
(Depend)

3aBuceTb OT 3HayeHusd
curHana
(Depend)

3apatouiee 3HauveHue
(Driving Value)

3awumTa
(Guard)

3awmuieHHoe HasHayeHue

(Guarded Assignment)

3al MW eHHbIi curHan
(Guard Signal)

3awunieHHbIl uenesoii
06BbeKT
(Guarded Target)
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— [no6GasnbHoe cTaTU4yeckoe BblpaXeHne SB/AETCA BblpaXeHWeM, KoTopoe
MOXeT ObiTb BbIYMC/IEHO B MNpoLecce NpeABbINONIHEHUS Mepapxun NpoekTa,
B KOTOpPOW OHO HaxoauTcs. JlokasibHO cTaTM4eckoe BblpaXeHue Takxe
ABNseTca rnobanbHoO ctatuvyeckum (7.4)

— [noGasbHbIM CTaTUYECKUM MepPBUYHBLIM AB/ISETCA J/IOKa/lbHOe cTaTtuyveckoe
nepBMYHOE WAN caHa W3 onpeAesieHHbIX TPYNM MepBUYHbIX, ABMAIOLWMUXCA
rnobanbHO cTatunyeckumu (7.4)

— [mnanasoH 3agacT NOAMHOXECTBO 3HauyeHWli ckansipHoro Tuna (3.1)

— [wnana3oH 3HayeHWli, nNpuHagsexawmnx Auana3oHy, COOTBETCTBYHOLEMY
HEKOTOPOMY WHAEKCY, SABNAETCA Auana3oHom wuHaekca (3.2.1)

— [OWCKpeTHbIM AManasoHOM SBMSETCA AuanasoH, rpaHulbl KOTOPOro MMelT
OUCKPEeTHbIW Tun (3.2.1.1)

— [JWCKPeTHbIM MacCMBOM SIB/IIETCA OAHOMEPHbIN MaccuB, 3/1IEMEHTbl KOTOPOro
MMeT AUCKpeTHbIA Tun (7.2.2)

— [IMCKpeTHbIM TUMOM SB/IAETCA MNepevyncnsemMbin Tun unu uenein Tun (3.1)

— AnbTepHaTMBHOe uMsA obbekta (4.3.4)

— [paliBep curHana npeactaBfiseT cob6o BMecTUIULLE MNPOEKTUPYyeMOoii
BbIXOAHOW (POpMbl 3TOro curHana. 3HavyeHue curHana ABnseTcsa MYHKUMENR
TeKylWwmnx 3HavyeHWin ero gpariBepoB. Kaxablli npouecc, coaepxalinii
3HayeHWe curHana, HesiIBHO coAepxXuT pApaliBep 3Toro curHana. Onepartop
Ha3Ha4YeHUa curHana okasblBaeT B/IMSAHME TOJIbKO Ha COMOCTaB/IeHHbIA C
HUM gpaliBep

— Mopynb npoekTa, CoOAepXawuii SBHO WM HEABHO CCbIIKY Ha Apyrue
6M6IMOTEYHbIE MOAY/NM, 3aBUCUT OT 3TUX Moay/neil. STa 3aBUCUMOCTb
OKasblBaeT BAWSIHME Ha [OMYCTUMbIA NOPSIAOK aHanu3a Mogyneli npoekta

— Tekylwee 3HayeHMe HeABHOro curHana R cuuTaeTca 3aBUCUMbIM OT
Tekylero 3HauyeHUss Apyroro curHana S, ecnm R o603HayaeT HesiBHbIA
curHan S’STABLE(T), S'QUIET(T) wan S’'TRANSACTION, wunun, commn
R o0603HauyaeT HesiBHbIi curHan GUARD, a S saBnsetca no6bIM ApYrUuM
HCATr K>.M CUTHa/IoM, MMA KOTOPOro 3a[aHO0 BHYTPU BbIpaXeHUA 3auuThbl,
onpegenswowero Tekyuiee 3HayeHune R (12.6.2)

— 3ajaloum 3HauYeHMeM CcurHasa SABAETCA 3Ha4yeHue, KOTopoe 3TOT CUrHan
nocTtaesisieT B kayecTBe WCTOYHWKaA Apyroro curHana (12.6.1)

CM. BblpaxeHue 3awuTbl (guard expression)

— 3awuleHHbIM Ha3Haye. ;eM sBASeTCA napannefibHblii onepaTop Has3Haue-
HUSA curHana, cogepxawmini onuuio guarded (9.5)

— CwurHan, o6bsB/IEHHbIi C UCNONb30BaHMEM onucatener register nnu bus
ABNSAETCA 3alMWeHHbIM CUrHasoMm. [ns TakuxX CUTHasioB Ha3HaueHue
BHYTPM onepatopa Has3HayeHus 3alUeHHOro curHana nMmeeT cneunanbHbIi
cmbicn (4.3.1.2)

— LleneBoii 06bEKT onepaTtopa HasHAYeHWUs CUrHana, COCTOAWMIA WCKOUM-
TE/IbHO M3 3alWUWEHHbIX CUTHaNOB, SIBSIETCA 3aliULWEeHHbIM  LeneBbiM
06bekToM. LleneBoit 06BLEKT, COCTOSWUA TOMbKO U3  He3awULeHHbIX
CUTHANOB, SIBNSIETCA He3alWUWeHHbIM LefeBbiM 06bekToM (9.5)
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naentnguymposatb
(Identify)

Nepapxua npoekTta
(Design Hierarchy)

N3meHAaTbCA
(Update)

MimMeHOBaHHOE
conocTtaBfneHve
(Named Association)

Nma
(Name)

Nma eguHuLbI
(Unit Name)

MHaekcupyemblin Tun
(Array Type)

NHepuMoHHasa 3ajepxka
(Inertial Delay)

MHTepBan BpemeHu
6/10KNPOBKMN
(Timeout Interval)

NCTOYHMK
(Source)

KoHcTaHTa
(Constant)

KoHdurypauus
(Configuration)

JlokanbHO cTaTuyeckoe
BblpaxeHune

(Locally Static
Expression)
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CuunTtaeTcsa, 4TO UMS B 3/IeMeHTe COMOCTaB/IeHNA arperarta, WMCMosib3yemMoro
B HasHa4YeHWW WM npucBavMBaHWW LENEBOro O06bLEeKTa, uaeHTUdUUMpyet
CUTHaN WAW NEepeMeHHY W  KaxAbli NOA3/ICMCHT 3TOro curHana umm
nepemeHHoi (8.3., 8.4)

Nepapxusa npoekta npeActaBaseT CO60 unepapxuio OOGBEKTOB MPOEKTa,
nosyvyaemylo B pesyfibTare yCMelwHOW AeKomMnosnumn obbekrta npoekTa Ha
NoAKOMMOHEHTbI, KOTOpble, B CBOK OYepeab, Takxe fekomnosupytTcs (1)

CuuTaeTcsi, 4YTO 3HaAYEHWEe CcurHana WU3MeHsieTCs WM SBHO, ecnn 3ToT
curHas ucnonb3yeTcss B KayecTBe LUesieBOro o6bekta B onepaTope
Ha3Ha4yeHUs CcuUrHana; WinM KOCBEHHO, ecnyM 3TOT CUrHan cornocTaBfieH C
06bEKTOM WHTepdieiica, Bug kKotoporo out, buffer, inout wanm linkage, wnnn
OAVH W3 NOA3MEMEHTOB CuUrHasa wnsmeHsietcsa (4.3.3)

CunTaeTcs, 4TO 3/IeMEHT CcOoMnocTaB/leHVs SBSeTCA MMEHOBaHHbIM, ec/n
dopMasibHbIl yKa3aTesb B HeM 3afjaH sBHO (4.3.3.2, 7.3.2)

Kaxpgana dopma 06bsBNEHWA conocTaBaseT C OMUCbIBaeMbIM MOHATUEM
naeHTugukatop. TONbKO BHYTPU o6nactm AelcTBUSA 3TOr0  06bABNEHUS
CyWecTBYIOT MecTa, B KOTOPbIX BO3MOXHO MWCMONb30BaTb 3TOT MAEHTUDUK-
KaTop ANS CCbIIKM Ha COMOCTaB/IEHHOE C HUM OObSAB/EHHOe MOHATUE; Takue
MecTa onpefensalTca npaBunaMy BUAMMOCTU. B Takmx MecTax cuuTaetcs,
4TO 3TOT MAeHTMdMKATOpP ABASAETCA WMeHeM 3TOro noHatusa (4, 6.1)

B 06bsABNeHUn u3nveckoro Tuna Kaxpoe o06bsBAeHUE .efuHuUbl (Kak
6a30BOW, Tak W BTOPWUYHOI) onpegenser umsa eguvHuubl (3.1.3)

3HayeHne WHAEKCMPYeMOro Tuna COCTOUT U3 3/IeMEeHTOB, VMMEeloLWUX OAUH
n TOT Xe noaTun (a, cnepoBaTesibHO, OAMH W TOT Xxe Tun). Kaxabli
3/1eMeHT OfHO3HaYHO OT/IMYaeTCs WHAEKCOM (4N OA4HOMEPHOro MaccuBa)
WM  nocnefoBaTesibHOCTbIO  MHAEKCOB (411  MHOTOMEepHOro MaccuBa).
Kaxabli MHAEKC [O0/KeH OblTb 3HAYEeHWEM AUCKPETHOro Tuna u HaxoAuTbCs
B COOTBETCTBYHLEM Auana3oHe wuHaekca (3.2.1)

MHepunoHHas 3agepxka npeacTaBfsieT co6oii MoAenb 3a4epXXKu, KCMosb-
3yeMyl0 Npu MOAesMpoBaHWM MepeksitoyaTesibHbIX CXeM; WMNyNbC, O/U-
Te/IbHOCTb KOTOPOro MeHblle, YeM Bpemsi NMepeksIloYeHuss cxeMbl, HC 6yaeTt
nepegaH. 3Ta 3ajepxkKa SABASETCA  ymMasluMBaemoii  ANns  ornepartopoB
HasHayeHusa curHana (8.3)

VNHTepBan BpeMeHW G/IOKMPOBKW, 33afaBaeMblii OnucaHWemM BpeMeHu
610KMPOBKM onepaTopa oxwugaHua (until npeagnoxeHwne), onpegenseT
MakcuMasibHOe BpeMsi, Ha KOTopoe MpoLuecc npuocTaHaB/INBaeTCs 3TUM
onepaTtopomMm (8.1)

VICTOUHUK cuUrHasa nocTaB/sieT 3HauyeHue curHana. VICTOYHUKOM MOXeT
6bITb NGO ApaliBep, /IMG0 MOPT 3K3eMnasipa KOMMNOHEHTA, C KOTOPbIM 3TOT
CUrHan conocTtaBsieH, /IM60 co6paHMe WCTOYHWKOB (COCTaBHOW WCTOYHWUK)
(4.3.1.2)

KoHcTaHTOI ABNAeTCA 06'I>EKT, 3HayeHne KOTOporo WU3MeHWUTb Henb3A
(4.3.1.1)

KoHdurypauma onucbiBaeT, KakMm 06pasoM 3K3eMMnisipbl KOMMOHEHTOB B
KOHKpPeTHOM 6/10Ke CBA3bIBAOTCA C O6bekTaMu MpoekTa ANS TOro, 4TOo6bl
onpeaennTb KOMMOHOBKM O6BLEKTOB MpoekTa npu (opmMuMpoBaHWWM MOSTHOTO
npoekta (I, 1.3)

BbipaxeHne, KOTOpoe MOXeT ObiTb BbIYMC/IEHO B Te4yeHue aHannsa moayns
npoekTa, B KOTOPOM OHO WCMOJ/Ib3yeTCHA, SABMAETCA JI0Ka/lbHO CTaTUYeCKUM
BblpaxxeHnem (7.4)



JlokanbHO cTaTnyeckoe
M
(Locally Sialic Name)

JlokanbHO cTaTu4yeckoe
nepeuyHoe

(Locally Static
Primary)

MHoXxecTBO
YYBCTBUTE/IBHOCTUN
(Sensitivity Set)

Mogenb
(Model)

Moaynb npoekTta
(Design Unit)

HapyweHue yTBepxXaeHus
(Assertion Violation)

HeorpaHuuyeHHbI noaTun
(Unconstrained
Subtype)

HenonHaa KoHcTaHTa
(Deferred Constant)

HenonHoe onucaHue Tuna
(Incomplete Type
Declaration)

HenocpepcTBeHHas
obnactb peicTBusA
(Immediate Scope)

HenocpeacTBeHHO BHYTPU
(Immediately Within)

HeconocTaBneHHbI
cdopmasibHbIA NnapameTp
(Unassociated Formal)

HesiBHOe BbIpaxeHue
(Default Expression)

HesiBHbIli curHan
(Implicit Signal)
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CuntaeTcs, 4YTO WUMA HABNSAETCA JIOKa/IbHO CTaTUYeCKUM, ecnu Kaxaoe
BblpaXeHne B 3TOM WMMEHU SABMAETCA JIOKa/IbHO CTaTUYeCKUM (6.1)

JlokanbHO cTaTuyeckoe NepBMYHOE — OTO OfHA W3 OMpeAesieHHON rpynnbl
NnepBUYHbIX, BKAKOYaloWas nurtepasnbl, pag KOHCTAHT n psag atpubytoB (7.4)

MHOXeCTBOM 4YyBCTBUTE/NILHOCTW oOfepaTopa OXWAaHUA SBNAETCS MHOXe-
CTBO CWUIHasIOB, K KOTOPbIM 3TOT onepaTop 4YyBCTBUTENEH. FIBHO MHOXEeCTBO
YyBCTBUTENILHOCTM 3a4acTca ONucaHueM 4YyBCTBUTE/IbBHOCTM (ON npegioxe-
HUe); WAM OHO MOXeT nogpasymeBaTbCs oOnucaHmem ycnosus  (until
npeanoxeHue) (8.1)

Pe3ynbTatoMm npeaBbINOSIHEHUA Mepapxun npoekTa sABAAETCA
KoTopas MOXeT O6biTb BbIMO/IHEHA C LUesbl0  MOAEeNnpoBaHus
npeAcTaBfieHHOro 3Toil mopenbto (12.6)

Mopaenb,
NpoekTa,

Moaynb npoekta MOXeT 6biTb He3aBMCUMO MpoaHasIn3npoBaH W MOMeLLeH
B 6ub6nnoTeky npoekta. Mogynem npoekta siBnseTca ob6bsBrieHWe 06bekTa,
06bABNEHNE apXUTEKTYPbl, 06bSABNEHNE KOHUrypauumn, obbaBneHne nakerta
nnn ob6bABMeHWe Tena nakeTta (11.1)

HapyweHne yTBepxAeHWs BO3HMKaeT B TOM cry4vae, Korga BblYMC/IeHUNE
YyCNnoBus B onepaTtope YTBEPXAEHUs [acT /IokKHOoe 3HayeHue (8.2)

MoATUN cunTaeTcs HeorpaHWYEHHbIM, €C/IM OH CBSA3aH C YC/I0BMEM, KOTOpoe
He HanaraeT HWKakux orpaHuyeHuii (4.3)

HenonHoli KOHCTaHTOl $BNsSieTCS KOHCTaHTa, OnucaHHas (C NOMOLbIO
06GbSAB/IEHNS] HEMOJIHOW KOHCTaHTbl) B OGBbSABMEHUM MakeTa UM HC uMmetrowas
3HaYeHNs; HernosiHas KOHCTaHTa MMeeT COOTBeTCTBYlOLLee NOJSIHOe onucaHue
B COOTBETCTBYIOLIEM Tesfie nakeTa, onpejesnsiouiee 3HavyeHWe 3TON KOHCTaH-
Tbl (4.3.1.1)

HenonHoe onucaHve Tuna WCNONb3yeTCsA AN ONpefesieHUs PeKypCUBHbIX
CCbINOYHbIX Tunos (3.3.1)

HenocpepgcTBeHHOM 06/51acTblo AelicTBUA O6BbABNEHUA, CTOsALWel Henocpeg-
CTBEHHO BHYTPW [aHHOW o06nacT o06bsABMEeHUl, sABMseTcs 4acTb o6nactm
AeicTBUSsl, pacnpocTpaHsiowasca oT Hadasa 06bsBeHUss A0 KoHua o6nactu
ob6bsABNeHnn (10.2)

CunTtaeTcs,, 4TO O06bBbSABAEHWE CTOUT HeMNocpeACTBEHHO BHYTpPM 061acTu
06bABNEHWIA, ecnn o6nacTb SBNSETCA CcaMOW BHYTPEHHel o6nacTblo,
ob6bemnoLeli 3To 06bSABNEHNE, HE YUMUTbIBAs NPU 3TOM 06/1aCTb 06 bABMEHWUI
(ecnu oHa ecTb), COMOCTaB/IEHHYK C camMuM ob6baABneHnem (10.1)

dopmasibHblii napameTp, HC WMelLWMWiA COMOCTaB/IEHHOTO C HUM daKTu-
Yeckoro napameTpa, fB/sSeTcA HcconocTaBsiCHHbIM (5.2.1.2)

HeaBHoe BblpaXxeHune obecneynBaeT HesABHOe 3HavyeHne, ncnosibyemoe Ons

cbopMﬁanoro napameTpa HaCTpOI?’IKVI, nopta wmnam napameTpa, e€cam 3TOT
06BbeKT I/IHTepCbeVICa He conocTaBfieH. HesaABHoe BblpaXeHne TakXxe Mncnosib-
3yeTcda ana ob6ecnevyeHnss HayasIbHOro 3HauyeHuUsi CUTHasIoB U UX ,qpaVIBepOB
(4.3.1.2, 4.3.3)

No60i 13 curHanos S’Stable(T) nnn S’Quiet(T), a Takxe NOGOA HEABHbIN
curHan GUARD snaBnsetcsa HesiBHbIM curHasiom (12.6.2)
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HuxHAsA rpaHuua
(Lower Bound)

Hucxopasawmi
(Descending)

O6nacTb AeicTBusA
(Scope)

O603Ha4aTb
(Denote)

O6BbeKT
(Object)

O6beKT npoekTa
(Design Entity)

O6bsABNeHNE
(Declaration)

O6bsABNeHNe 06bekTa
(Entity Declaration)

OrpaHu4yeHune
(Constraint)

OrpaHuyeHne pauanasoHa
(Range Constraint)

OrpaHuyeHune wuHAaekca
(Index Constraint)

Omorpad
(Homograph)

OTaenbHOEe 06bAB/EHNE
obbekTa

(Single Object
Declaration)

Ownbka
(Error)
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Ansa pnanaszoHa L to R wnm L downto R HaumeHbliee n3 3HayeHuii L
M R HasblBaeTcsa HWXHel rpaHuuein amanasoHa (3.1)

AnanasoH L (downto) R HasbiBaeTcA HuMCxopAwMM AunanasoHom (3.1)

O6nacTbio AeiicTBUS 0ODBSABNEHMA SBNSeTCA 4acTb TeKcTa, B KOTOpPOW
o6bsABNeHNe MOXeT 6biTb BMAUMO. ITa YacTb onpegesnsieTcs npasuaamu
BMANMOCTN 1 coBMeleHns (10.2)

B Tex mecTax, rae 0O6bAB/EHWE BUAUMO, WAEHTU(UKATOP, 3afaHHblli B
3TOM 06bsBNEeHUN, o603HaYaeT MOHATUE, ONMCAaHHOEe B 3TOM OObSB/EHUU

MoHATUe, cofepxaliee 3HaYeHWE KOHKPETHOro Tuna, SIBMSIeTCSA OOGBbEKTOM.
CyuwecTBylT Tpu Knacca 06BbEeKTOB: KOHCTaHTbl, CUrHanbl W nepemMeHHble
(4.3)

O6bABNEHNE OOBLEKT:» BMECTE C COMOCTaB/IEHHbIM €My TUMOM apXUTeKTypbl
onpegensieT 06bEKT nNpoekTa. Pa3/inyHble O06BEKTbI MpPOeKTa MOryT UCMOoJsib-
30BaTb OfHO U TO Xe O6bsAB/eHWe 06BbekTa, 4YTO MO3BOJIAET ONUCbIBaTb
pasnnyHble KOMMOHEeHTbl C OAWHAKOBbIM WHTEPBA/ZIOM WM  pas/inyHble
npeacTtaBfieHNA OAHOIO M TOrO XXe KoMMnoHeHTa (1)

O6bsABeHNe onpefensieT NMOHATUE W conocTaBnseT uaeHTudukatop (Mam
Apyroe o603HayeHVe) C 3TUM MOHATMEM. Takoe cornocTaBfieHne umeeT
adhhekT BHYTpM o06nacTM TekCcTa, HasblBaemoli o065acTbl0  AelcTBUS
obbsABNeHus. BHyTpu obnactu peiictBus 06BbABAEHMA CYLWECTBYIOT MecTa,
rAe MOXHO WUCNOoNb30oBaTb 3TOT WAEHTU(MKATOP AN CCbIJIKM Ha comnocTas-
JIeHHOe C HUM OnucaHHOe MOoHATMe. B Takux MecTax 3TOT uAaeHTudukatop
AB/ISSETCA MNPOCTbIM MMEHEeM 3TOro MOHATWUA; B CBOK OYepedb cuuTaeTcs,
4To 3TO MMA O603HayaeT COMOCTaB/IEHHOE C HWUM MOHATME

O6bsABMeHMe 06beKkTa YycTaHaBnMBaeT WHTepdelic MexXxAy KOHKPeTHbIM
O6BEKTOM MpOeKTa W cpefoil, B KOTOPOIi OH ucnonb3yetcss. OHO Takxe
COLEPXUT OGBbABMEHNS M onepaTopbl, COCTaBAsOWME YacTb 3TOro o6bekTa.
KoHkpeTHOe 06»,5ABneHne o6bekTa MOXeT ObiTb UCMNO/b30BAHO MHOXECTBOM
0GBEKTOB MNPOEKTa, MMEKLWNX Pas/INUYHY0 apXutekTypy. Takmm obpasom
06bsiB/ieHVe O6bekTa MOTeHUMaslbHO MOXeT MpeAcTaBNATb KiacC O6bEKTOB
npoeKkTa, MMelUMnX oAuHaKoBbIli MHTepdelic (I, 1.1)

OrpaHu4yeHune onpegensiet (Heob6a3aTeNlbHO COGCTBEHHOE) MNOAMHOXECTBO
3HaveHnii Tuna. CyuwecTBYHOT OrpaHWYeHUs WHAEKca, OrpaHu4vYeHuUs paua-
nasoHa M orpaHuyeHus pasmepa (3)

OrpaHuyeHne amanasoHa 3ajacT AManas3oH 3HauveHwuii B Tune (3.1, 3.1.2)

OrpaHuyeHne uWHAeKca YycTaHaBNMBaeT AManasoH WHAeKca A5 Kaxaoro
MHAEeKca B WHAEKCMPYeMOM Tune W, TeM cambiM, rpaHuubl maccmBa (3.2.1.1)

Kaxpaoe u3 aByx 06bsABNeHWIA cumMTaeTcs omorpadgom Apyroro, ecnv oba
OHW WMeIT OAUH W TOT Xe uAeHTUdUKaTop, M COBMELLEeHNEe paspeLlleHo
Oons ogHoro n3 aAByx. Ecnm coBmeleHne paspelleHo A58 060Mx 06bABMEHUN,
TO Kaxpgoe 13 ABYX SBMsieTCA omorpadom ApYyroro, e€c/n OHU WUMEelT OfMH
N TOT Xe unaeHTudukaTtop, CMMBO/ OnepaTtopa WAM CUMBOJIbHbIA nuTepan,
a Takxe npounb napameTpoB M Tuna pesynbtata (10.3)

O6bsABNEHNe 0b6bekTa Ha3bliBaeTCA OTAEfIbHbIM, €ClM CMUCOK naeHTudurka-
TOPOB B 3TOM OObBABAEHUN COAEPXUT OAUH wuaeHTudukatop (4.3.1)

Owwunbka ABNAETCA yC/IOBMEM, NPU KOTOPOM MCXOAHOE onucaHue cTaHOBUTCS
HepencTBUTeNbHbIM. Ecnin owmnbka obHapyXeHa BO Bpems aHasmnsa Moayns



OWN60YHBIN
(Erroneous)

MapannenbHbIi onepaTop
(Concurrent Statement)

MapameTp
(Parameter)

MapameTp reHepauuu
(Generate Parameter)

MapameTp HacTpoOIikn
(Generic)

MapameTp uukna
(l-oop Parameter)

MaccuBHbIN

(Quiet)

MaccuBHbI npouecc
(Passive Process)

MepBUYHBbIN
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MNMepemeHHasn
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Mepeuncnaembli TN
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MnaBawowWwmnin Tvn
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cdopma curHana
(Projected Output
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npoekTa, TO AN 3TOr0 WCXOAHOro onucaHusi Hc 6yaeT co3gaH COOTBETCT-
BYIOLWMNIA 6M6MoTeYuHbli Mogynb. Owmnbka BbINOMHEHUA Bbl3biBaeT Nnpekpa-
leHne npouecca mogenuposaHunsa (11.4)

TepMUH “OWNBOYHBLIA" MCNOMBb3yeTCA B OTHOWEHUWN OWMNOGOYHOTO YC/ioBUS,
KOTOpPOe HC Bcerga MoxeT OblTb O6HapyxeHo (2.1.1.1)

MapannenbHble onepaTtopbl BbIMOHAIOTCS aCUHXPOHHO 6e3 onpefesieHHoM
OTHOCUTEe/IbHOW nocnefoBaTesibHOCTU. MapasnfefnibHble onepaTopbl UCMO/b3Y-
l0TCS1 A/1S ONMcaHusi NOoTOoKa [AaHHbIX W CTPYKTypbl (9)

MapameTp — 3TO KOHCTaHTa, MepeMeHHas WAW CUrHasna, OGbSBMEHHble B
cnucke uvHTepdpeiica cneyudmkaumm noanNporpaMmbl.  XapakTepUCTUKK
Knacca OGBLEKTOB, K KOTOPOMY [AaHHbli napameTp NPpUHaANexuT, Takxe
SBNAOTCA XapakTepucTukamu 3Toro napameTpa. Kpome Toro, napameTp
MMeeT COMOCTAaB/IEHHbIN eMy BWZ, 3ajalowuii HanpaBfeHUE MNPOXOXAEHUS
[aHHbIX 4epe3 3TOT napameTp (2.1.1)

MapameTp reHepauun 06bBABNSETCA OnepaTopom reHepauuun (9.7)

MapameTp HacTpPOlKN S$IBNSIETCSI KOHCTAHTOW, OMNucaHHOl B 06bsBNEHUU
KOMMOHEHTa WAn B 06bsABNEHNN 06bekTa. B oT/iMUmMe OT KOHCTaHT, 3HavyeHue
napameTpa HacTpOWKM MOXeT 6biTb 3ajaHO W3BHE NGO B onepaTope
KOHKpeTu3aumm KOMMOHeHTa, anbo B cneuudukaumm  KoHdwurypauymm

MapameTp uukna o06BLABAAETCA caMMM oOnepaTtopom uukna (8.8)

B pgaHHOM UMWKNe MOAe/IMpPOBaHUA CUTHaN, HC SBAAKOWMUACA aKTUBHbIM,
cumtaeTca naccumBHbiM (12.6.1)

CuuTaeTcsi, YUTO onepaTop npolecca SIBASIETCS NacCUMBHbIM MPOLLECCOM, ecnu
HU cam npouecc, HM Kakas-nm6o M3 npoueayp, A/ KOTOpPbIX 3TOT Mnpouecc
ABNISETCA POAWTENIEM, HE COAepXar onepaTtop HasHadeHus curHana (9.2)

OfOVH 13 3/1EMEHTOB, COCTaB/IAOWUX BblpaxeHne, Ha3biBaeTCA MNepPBUYHbLIM
(7.1)

MNepemMeHHass — O6BbEKT C eAUHCTBEHHbIM TeKylW UM 3HavyeHnem (4.3.1.3)

MNepeuvicnsaemblii TN nNpeacTaBnsieT co6oii  TWM, 3HAYeHUs KOTOPOro
onpefensloTcs 3HauyeHWeMm Ccnucka WAW nepeyncrieHneM 3TUX 3HAYEHWUiA.
3HaueHUs NpeAcTaBslOTCA UHTepBanamy nepeuvcneHuns (3.1, 3.1.1)

Mnasatowe Tunbl obecrneumBaoT NPUBAMXKEHHOE npefcTaBneHne AelcT-
BUTeNbHbIX uncen (3.1, 3.1.4)

MnaHnpyemas BbixodHas copma curHana CocTOUT M3 Mnoc/efoBaTeslbHOCTH,
cogepxatieii ogHy wnu 6onee TpaH3akuuii, NpeacTaBASOWUX Tekylee u
nnaHupyemble Gyayuive 3HavyeHus pgpavieepa (9.2.1)

dopmMasnbHbIli  MOPT, COMOCTaB/IEHHbIA € (aKTUYEeCKMM MOpTOM  uau
CUTHaNIOM, CUMTAETCA NOAK/IOYEeHHbIM. POpMasibHbI NOPT, CONOCTaB/EHHbI
C 3ape3epBrpPOBaHHbLIM C/IOBOM Open, cuYuTaeTcsl HenoAkMoueHHbim (1.1.1.2)

CuunTtaeTcs, 4TO cBf3blBalOllee ykaszaHue B cneuyuukaynm KoHduUrypaumm
nogpasymeBaeT 06bEKT MpoekTa, o603HayaeMblii HCNOC|>eACTBCHHO, KOCBEH-
HO mnn no ymonyaHuto (5.2.1.1)

MogTmn — TWnN BMECTe C Ha/llOXEeHHbIM orpaHuyvyeHvem (3)
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Moatnn wnHpekca
(Index Subtype)

MoaTtnn pesynbTarta
(Result Subtype)

MoaxoanTtb
(Appropriate)

MopancmcHT
(Subclemcnt)

Mo3uynoHHoe
conocTaBfieHne
(Positional
Association)

MonHoe ob6bABNeHue
(Full Declaration)

MonHocTbi cBsi3aH
(Fully Bound)

MONHbIA KOHTEKCT
(Complete Context)

MopT
(Port)

NocnepoBaTtenbHblii
onepartop
(Sequential Statement)

MpcABbIHOMHCHUC
(Elaboration)

Mpeobpasyembliii
(Convertible)

MpuHagnexarb AuanasoHy

(Belong)

MpuHagnexatb noaTUNy

(Belong)

MpuocTtaHaBNMBaTb
(Suspend)

9

MoATUNOM MHAeKca ANsi KOHKPETHOU Mo3uuuMmn MHAEKCa B MaccuBe SABNASETCA
noaTun, ob6o3HayaeMbli MeTKOW Tuna B COOTBETCTBYIOLWEM onpeaesieHnn
noatuna wmHaekca (3.2.1)

NopTunom pesynbtata PYHKLUM sBNSETCS NOATUN 3HA4YeHWsi, BO3Bpalla-
eMoro aToii dyHkumneir (2.1)

CunTtaeTcsa, 4TO nped)l/ch nogxogut ona Tuna, ecnanm Tun 3TOro npecbleca
ABNAETCA paccmMmatpuBaeMbiM TUMOM WU TUN npecpMKca ABNAETCA CCblNoY-

HbIM TWUMOM, KOTOpPbIi yKa3blBaeT Ha paccmaTpuBaembiii Tun (6.1)

TepMUH “NoA3niCMeHT” WCnofb3yeTcss B3amMeH TepMuHa “afieMeHT", Korga
HEO6X0ANMO 0603HAUNTL /IMGO 3/IEMEHT, IMG0 3/IEMEHT APYroro asieMeHTa.
B Tex MecTax, rAe MOA3/ICMCHTbI WCK/IOUYEHbl, WCMO/b3yeTcs

TEPMUH
“anemeHT” (3)

CunTtaeTcs, 4YTO 3/1IEMEHT COMoOCTaB/IEHNA SABMAETCA MO3ULUOHHbIM,

ecnm
OH HC COAEPXUT SBHOIO (DOPMasbHOrO YykKasaTens; B 3TOM ciyvae
hakTuyeckmnii ykasatenb B [aHHOMA NO3MUMM  CNMCKa COMOCTaB/IEHUS

OTHOCUTCA K 3/IeMeHTY WHTepdeiica,

cTosiwlemMy B TO Xe mnosuuum B
cnucke uHTepdoeiica (4.3.3.2. 7.3.2)

NonHoe o06GbsABNEHVWE KOHCTaHTbl MNpeAcTaBnseT co6Goill O6GbAB/EHWE KOH-
CTaHTbl, CTOsILee B Tesle NakeTa M UMelollee TOT Xe WAeHTUdUKaTop, 4To
N HenosiHoe O6bsB/IEHWE KOHCTaHTbl, CTosillee B CTOTHCTCTBYIOLWCM
06bsBNEeHNM nakeTa. [loNHbIM 06bABNEHMEM Tuna ABNsSeTCS 06bABMEHME,
COOTBETCTBYIOLLEE HEMOSIHOMY Ob6bsABMeHUt0 Tuna (2.6)

OK3eMNNAp KOMMOHEHTbl SIB/ISETCA MOJSIHOCTbIO CBSA3aHHbIM, CeTU CBA3bl-

Balollee ykasaHue [ANns 3TOro 3sk3emnaspa nogpasymeBaeT U OOBLEKT u
apxutektypy (5.2.1.1)

MONHbIM KOHTEKCTOM fBsieTca NMb6o ob6bABneHne, nubo cneuundukayns,
nnéo onepatop (10.5)

MopToM sABAsieTCS CUTHas, ONUCaHHbIA B CNUcKe WHTepdelica 06bsABNeHUA
06bekTa WA B CMWUCKe wWHTepdeiica oO6BLSABNEHUS KOMMNOHEHTa. Kpome
XapakTepucTUK CUrHasioB, MOPT MMEET COMOCTaBJ/IEHHbIi eMy BuUA; 3TOT BUf
orpaHuyMBaeT HanpaB/iIeHUs MPOXOXAEHUA AaHHbIX, AOMNYCTUMbIE ANA 3TOro
nopta (1.1.1.2, 4.3.1.2)

MocnepoBatenibHble OMNepaTopbl BbIMOSHAKTCS NOCNef0BaTe/lIbHO OAWH 3a
aApyruM. OHM UCNONb3YyTCS ANS anropuTMUYECKOro onucaHus (8)

Mpouecc, npu nomowm KoToporo ob6bsABMeHMEe gocTuraeT cBoero adhdekra,
Ha3blBaeTCA NPCABbLINOSIHCHAUCM 06bABNEHMA. ocne CBOero NPcABbINO/IMEHHS
o6bsABNEHNe cynTaeTcs NpeaBbINOSIHEHHbIM. [0 OKOHYaHWs CBOEro npcABbl-
nosiHeHNs o6bsABNEHVMEe cuuTaeTcsa (a Takxe W A0 NpeABbINO/IHEHUSA) HC
npeaBbINONHEHHbIM (12)

OnepaHp sBAsieTCcA npeobpasyembiM, CeTU CylecTBYeT HesBHOe npeobpa-
30BaHWe Tuna onepauun B AaHHbli Tun (7.3.5)

CyunTaeTcsi, YTO 3HayeHwe V MNpPUHaAANEXUT AnanasoHy, eC/in OTHOLEHUT
(HWXHSA rpaHMuya AgumanasoHa < - V) u (V< W BepxHAA rpaHuua
Ananas3oHa) oba ABMATCA WUCTUHHbIMK (3.1)

CuyunTaeTcs, YTO 3HAYEHMEe MPUHALNEXUT MOATUNY KOHKPETHOro Tuna, ecnu
OHO MNpUHAJeXUT 3TOMYy TUMNY W YAOBNETBOPSET Ha/IOXKEHHOMY OrpaHu-
yeHuto (3)

Mpouecc, KOTOpPbIA NpekpaTusl CBOe BbIMNOJSIHEHME U OXupaeT cobbiTve unn
ncTeyeHne BPEMEHHOrO WHTepBasa, cuYuTaeTcs NPUOCTaAHOB/IEHHbIM (12.6.3)



MpocTtoe umsa
(Simple Name)

Mpodunb TUNa
napameTpoB
(Parameter Tvpe
Profile)

Mpodunb TMNa
napameTpoB w
pesynbTaTa

(Parameter and Result
Type Profile

MycTtaa TpaH3akumsa
(Null Transaction)

MycToe ceuyeHune
(Null Slice)

MycToli gnana3oH
(Null Range)

MycTol maccus
(Null Array)

MycToli anemeHT opmbl
curHana

(Null Waveform
Element)

Pabouas 6mbnmoTeka

(Working Library)'

Pa3pelweHune
(Resolution)

Pa3pelleHHoe 3HauyeHue
(Resolved Value)

PaspelweHHbI curHan
(Resolved Signal)

PacnpocTpaHseTtca
(Extend)

Pernctp
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PerynsipHas cTpykTypa
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Mpoctoe MMA MOHATUS — 3TO N60 WAEHTUMPUKATOP, COMOCTAB/EHHbIN
3TOMY TMOHATMIO NpU  ero 06bsBfeHWU, W60 ApYroin wugeHTUdUKaTop,
COMOCTAB/IEHHbIA 3TOMY MOHATUIO B O6bLABMEHUW AOMNOSHUTENILHOTO WMMEHU
6.2

CunTaeTcs, 4YTOo ABa CAUCKa 3TUX NapameTpoB WMET OAWH U TOT Xe
npocuab TMNa napaMeTpoB, €C/IM U TOIbKO €C/IN OHW cofepXaT oAuHaKoBoe
KONMYeCcTBO MapamMeTpPoB M B KaxAOlM MNO3ULMW CNUCKOB COOTBETCTBYMOLME
napameTpbl UMeKT OAMH U TOT Xe 6as3oBblii Tun (2.3)

CunTtaeTcsa, 4TO ABe nNoANporpaMmbl MMEWT OAWH W TOT Xe npocuib
Tuna napamMeTpoB W pe3ynbTaTa, CeTU U TONbKO ecnn 06e OHW uMerT
OAMH W TOT Xe npocunb Tuna napameTpoB M NM60 06e OHW ABNAKOTCA
(PyHKUNAMN C OAMHAKOBbIM 6a30BbIM TUMNOM pe3ynbTata, AM60 HWM oaHa
M3 HUX HC sABNseTca yHkuueih (2.3)

TpaH3akuusa, nosyvyaemass BblYUC/IEHWEM MNYCTOro 3nemeHTa opMmbl
curHana, siBnsieTca Nyctoil TpaH3akuueih (8.3.IN)

CeuyeHne, [AUCKPeTHbIN AnanasoH KOTOPOro ecTb MycTOi AuanasoH,
ABNseTCA NyCcTbiM ceyeHnem (6.5)

MycToii AnanasoH — 3TO AManas3oH, 3ajalolWwuii nyctoe NOAMHOXECTBO
3HayeHu; gmnanasoH L to R sABnsetca nycTbiM Ananas3oHom, ecnm L>R;
AnanasoH L downto R saBnsieTca nycTbiM Anana3oHom, ecanm L<R (3.1)

Ecnn B orpaHuYyeHMn uvHAEKCa MaccuBa KakKoW-nM6o u3  [AUCKPETHbIX
Avana3oHoB onpegensieT MNycToll Auanas3oH, TO TaKoii MaccuB siBnsieTcs
NycTbIM MacCMBOM, HC WMEKLWMM KOMMNOHEHTOB <3.2.1.1)

MycToli anemeHT hopMbl CcUrHaNa MCNosb3yeTcs ANSA OTKAYeHNs apaiisep;!
3awmuieHHoro curHana (8.3.1)

Bubnunoteka [lpoekTa, B KOTOpPYyK noMelwaeTrcsa pe3ynbTaT aHanusa
(6nbNnoTEYUHbIA MOAYyNb) MOAYNS NMpoekTa, ABAsSeTcsa paboueli 6ubNMOTEKON
(112

PaapeuJeHme — npouecc BblABNEHNA pa3peweHHOro sHav4yeHna paspeleHHoro
CurHana, OCHOBaHHbIW Ha 3HAYEHUAX MHOXeCTBa MCTOUYHUKOB 3TOr0 cCUrHana
(2.4, 4.3.1.2)

PaspelieHHbIM 3HAUYEHWEM CcurHana siBAsieTCs pe3ynbTaT (yHKLUU paspe-
LWEeHNsi, COMOCTAaB/IEHHOM C 3TUM CUTHasIoM, onpefensieMblii’ Kak YHKLUS
OT MHOXecTBa BXOAOB, NMpeAcTaBfieHHbIX WCTOYHMKAMK 3TOro curHana (2 4
4.3.1.2)

PaspelleHHbIi CUrHan — CcurHasa, KoTopbli MMeeT COMOCTaBUMYI emy
dyHKUn0 paspewenHus (4.3.1.2)

Ecnu cunTaeTtcsi, UTo 4YacTb TeKCTa B 06s1acTM O6bSABMEHUII C pa306lueH-
HbIMW 4acTAMW pacrnpocTpaHsieTca OT HEeKOTOpOW ocoboii Touku pasgena
06bABNEHNI T [0 KOHUA 3Toli 06nacTu, TO 3Ta YacTb SAB/SETCA COOTBETCT-
BYIOWMWM MOAMHOXECTBOM 3TOli 06/1acTu 06bABAEHWA (M HC BKIo4aeT
NPOMEXYTOUYHbIX CErMeHTOB OGBABMEHUN, CTOAWMUX Mexay O6bsBIEeHVEM
MHTepgeiica M COOTBETCTBYHOWMM 06baABAeHMeM Tena) (10.1)

Peructp — 370 oAuMH U3 BWAOB 3al4ULLEHHOTO curHana. Peructp coxpaHsieT

cBOe nocsiefHee 3HadyeHWe paxe B TOM Crlyyae, eC/iM BCe ero ppaiisepsbl
OTKNO4YeHbl (4.3.1.2)

PerynsipHasi CTpyKTypa COCTOMT W3 3K3eMMNIAPOB OAHOTO uWAu 6osee
KOMMOHEHTOB, YCTPOEHHbIX W B3aVMOCBS3aHHbIX (MPU MOMOLWM CUrHAI0OB)

0
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Popgutens
(Parent)

CaMblii ONHHBIA

cTaTuuyeckuii npedukc

(Longest Static
Prefix

CBsi3aHHbI
(Bound)

CeyeHue

(Slice)

CurHan
(Signal)

CUMBO/bHbIA TUN

(Character Type)

CkanspHblA TUN
(Scalar Type)

CKpbITbI
(Hidden)

Cnesa oT
(To the Left Of>

CobbiTue
(Event)

CoBMeCTUMBIIA
(Compatible)

CoBMelleHne

(Overlaiding)

CornacoBaHue
(Conform)

B MOBTOpsOLWEMCs pexumMe. KaxAblii .9K3eMNisp MOXeT MMeTb XapakTe-
pUCTUKK, 3aBUCALWME OT CTO MNO3ULUN BHYTPW TPYyNMnbl  3K3eMMIspoB.
PerynapHble CTPYKTypbl MOryT 6biTb MNpeAcTaB/ieHbl 4epe3 WCNoSib30oBaHue
onepartopa reHepauun (9.7)

CuyuTaeTcs, 4YTO Mpouecc uUau nognporpamma sIBAAKOTCA poguTesiemM faHHON
npoueaypbl, €c/m 3TOT Mpouecc wan noanporpamma cojepxart onepaTop
Bbl30Ba Mpoueaypbl 3TOW Mpouedypbl WU cc poautens (2.2»

CaMbIM A/IMHHBIM CTaTUYeckMM MperKCoM MMEHWU curHasna siBsieTCA camo
MMSA, ecnin OHO ABNSeTCA CTaTUYECKMM WMEHEeM CcurHasna; B MPOTUBHOM
c/nyyae VM ABISAETCA CaMbli ANIVMHHbI  NpeduKC WMMeHW, SABNAloLWerocs
cTaTMyeCcKuMm umMeHem curHana (6.1)

MeTka cuuTaeTcs CBA3aHHOW, ecnnM oma uaeHTuduUuMpoBaHa B crnucke
ak3eMnaapoB crneundunkaunm koHdurypaumun (5.2)

CeyeHnem saBnsaetcs 0,qHOMeprII7I mMaccuB, COCTOFILIJ'VIVI M3 nocnegoBate/ib-

HOCTWM cregylowmx Apyr 3a ApYroMm 3/71eMEHTOB Apyroro OAHOMEPHOro
maccua (6.5)

CurHan — 06beKT, UMEeLWNA NCTOPUIO CBOUX NPOLL/bIX 3HAYeHWUn. CurHan
MOXeT VMeTb MHOXeCTBO JpaliBepoB, Kax[Ablli U3 KOTOPbIX WMeeT cBoe
Tekyljee 3HaYeHVNe 1 nnaHvpyemble 6ygyuime 3HayeHusa. TepMuH “curHan”
OTHOCUTCA K O06bekrTam, OMuWCaHHbIM NN60 Npu MNomowun 06bABNEHWN
curHana, imbo npu nomowm o6basneHwii nopta (4.3.1.2)

Mepeuncnsiemblii TUN SBASIETCA CUMBOJIbHbIM TUMOM, Cenun, Mo KpaiiHeW
Mepe, OAWH W3 €ero /uTepasioB MNepeyYncsieHnss SB/SEeTCS CUMBOJIbHbIM
nutepanom (3.1.1)

CKanapHbli TN — TUN, 3HA4YeHUS KOTOPOrO HC MMEKT 3/eMEHTOB.
CkansipHbIMW TUNamu SABMAKOTCA: Uenble, MfaBawowme, gusnyeckne wu
nepeuncnsemble Tunel (3, 3.1)

O6bsABNeHNe MOXeT ObiTb CKPbITO B CBOeli o06s1acTu [AeicTBus, ecnu
nocnegHsAs coAepxXxut omorpac 3Toro o6baBneHus. CKpbiToe 06bABAEHME
He fABASeTCA HenocpeacTBeHHO BuagumbiM (10.3)

CuntaeTcsa, 4YTO 3HaveHne VI HaxoguTcA creBa OT 3HayYeHUA V2 BHYTpU
[AaHHOro AnanasoHa, ec/im oba OHM MpuHaasexar 3ToMy AuanasoHy u V2
cnepyet 3a VI (B criyyae Bocxogsuiero gmanasoHa) wunav V2 npeglecTtByeT
V1 (B cnyvae Hucxopgswero auanasoHa) (3.1)

CunTaeTcs, YTO Ha CUrHasie Npousolsio cobbiTve, ecniv Tekyliee 3HavyeHue
3TOr0 CuUrHasia W3MEeHWIOoCb K pe3ynbTaTe 3aMelleHUss 3TOro curHana ero
adppekTMBHbIM 3HavyeHnem (12.6.1)

OrpaHuMyeHue guanasoHa COBMeCTMMO C MOATMMOM, ecll Kaxgas rpaHuua
3TOro AnanasoHa NpuHaANexuT 3TOMY NOATUMNY WM ecnn 3TO orpaHuyeHune
An3nasoHa onpegensieT nyctoii Avana3oH. OrpaHuyeHue WHAeKca COBMe-
CTUMO C WHAEKCMPYeMbIM TWUMOM, €C/M U TONIbKO €ecnvM OrpaHuyeHwue,
onpegensieMoe KaxAbIM AWCKPETHbIM AMana3oHOM B 3TOM OrpaHuW4yeHuu
MHAEKca, COBMECTMMO C COOTBETCTBYHLWWM MOATUNOM MWHAEKCA B 3TOM
MHACKCHpycntom Tune (3.1, 3.2.1)

NpoeHTudmkaTopbl MAaM .UTTEPOSibl  NepeyncnenHns, obo3Havarolwme gsa
pas3HbiX MOHATUSA, CUYMTAOTCA COBMeELEeHHbIMU. COBMELWEHHbIMN TakxXe
MOTyT 6bITb NUTepasibl NepeyncreHns, NoANpPorpaMMbl U NpeaonpenesieHHble
onepatopbl (2.3.1, 3.1.1)

CunTaeTcs, 4TO [ABe cheuuduKauunm nporpamMmmbl COF/1aCyloTCs, €C/n
(ckntoyan psg AONYCTUMbIX MUHWMasbHbIX Bapuauuii) oHW npegcTaBieHbl
OfHOV W TOW e NocneAoBaTe/IbHOCTLIO JIEKCUYECKUX 3J/IEMEHTOB, MU



CoOTBEeTCTBYOLW MU
a/IeMeHT
(Matching Element)

ConocTaB/ieHHbI apaliBep
(Associated Driver)

CocTtaBHOW TuN
(Composite Type)

Cneyundmkauns
(Specification)

Cneyundunkaymns
nognporpaMmbl
(Subprogram
Specification)

Cnucok uHTepdelica
(Interface List)

Cnucok uHTepdeiica
HacTpolikun

(Generic Interface
List)

Cnucok uHTepdpeinica
napameTpoB
(Parameter Interface
List)

Cnucok uHTepdeiica
nopToBs
(Port Interface List)

Cnncok conocTtaBfieHns
(Association List)

CcbINIOYHbI  TUN
(Access Type)

CTaTtnueckuit
(Static)

CTaTuyeckuii gmnanasoH
(Static Range)

CTaTmyeckoe ums
(Static Name)

CTtaTnyeckoe ums
curHana
(Static Signal Name)

2-1— 5406
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COOTBETCTBYIOLWUM JIEKCUYECKUM 3/1IeMeHTaM NaeTcs npaBuiamu BUAUMOCTU
oiuHaKkoBoe 3HauyeHue. CorslacoBaHve aHasIOTMYHO onpegesieHO ANA 06bsB-
JIEHNA HEenoJsiHbIX KOHCTaHT (2.7)

COOTBETCTBYHOLWMMN 3NEeMeHTaMn SBASIOTCA 3NeMeHTbl ABYX 3HauyeHui
COCTaBHOrO Tuna, onpefesieHHbIX TakMM 06pas3oMm, 4TO OHW MOAXOAAT APYr
APYTy Npy MCNoMb30BaHUM UX B psge /IOTMYEcKUX onepaumnii n onepaymsix
OoTHOwWweHna (7.2.2)

ConocTaB/ieHHbIli ApaliBep Ans onepartopa Ha3HayeHWss cuUrHana — 3To
oTAeNbHbLIA  ApaliBep 3TOr0 CUrHana B (ABHOM WINW  3KBUBAJIEHTHOM)
onepatope npouecca, cogepxaliem 3TOT onepaTop HasHayeHus (9.2.1)

CocTaBHOIA TN — TuUMN, 3HaA4YeHUs KOTOPOro COCTOAT W3 3/IeMEHTOB.
MmeloTcsi fABa Knacca COCTaBHbIX TUMOB: WHAEKCMPYEMbI U CTPYKTYPHbIl
Tmunbl (3, 3.2)

Cneundukaums conoctasnsieT AOMNOMHUTENBbHY MWHMOPMauUo C paHee
06bsAB/MEHHbIM  MNOHATMEM. CylecTBYOT 4YeTbipe Buga crneundukaynii:
cneyndurkaumm atpnbyTta, cneymdukaLum nHuumanusaynmn, cneymdmkaymm
KOHUrypaumm un crneundukaumm oTknoveHusa (5)

Cneundukaums nognporpammbl 3agact o603HayeHWe nognporpaMmbl, Bce
dopmasibHble NapameTpbl noAnporpamMbl (eC/iM OHWM eCTb) U TUN pe3ynbTaTa
(B cnyvae, ecnvm nognporpamma sBnsetca @yHkuunen) (2.1)

Cnucok uvHTepdelica onucbiBaeT 06beEKTbl UHTepdelica, Tpebyemble noa-
nporpamMmMoi, KOMMOHEHTOM, OGbeKTOM MnpoekTa WM onepaTopoMm 6ri0Ka
(4.3.3.1)

Cnuncok uHTepdpelica HacTpPoOWKn onpefensieT NoKalbHble AN OpMasibHble
KOHCTaHTbl HacTpoikm (1.1.1.1, 4.3.3.1)

Cnucok uHTepdelica napaMeTpoB ONUCbIBaeT napameTpbl ANs Nognporpam-
Mbl. OH MOXeT cofepxaTb O6bsABNEHUS KOHCTAHT UHTepdpeiica, 06bABNEHUS
nepemMeHHbIX WHTepdielica, 06bsBAEHUS CUTHA/IOB UHTepdeiica Unam Kom6u-
Hauuw 3TUX o6bABNEHUA (4.3.3.1)

Cnncok uHTepdpeiica NOPTOB OMUCbIBaeT MOPTbl 6/10Ka, KOMMOHEHTa Wu
o6bekTa npoekta. OH COCTOUT TOMbLKO U3 06bABMEHUI CUTHANOB MHTepdelica
(1.1.1.2, 4.3.11)

Cnuncok conoctaBfieHUs YycTaHaB/IMBaeT COOTBETCTBME MexXAy UMeHamu
NoKanbHbIX WX QOPMasbHbIX MOPTOB WAW MapamMeTpoB W MOKaNbHbIMU WAU
(akTMyeckKnMmn uMeHamun WM BblpaxeHnamn (4.3.3.2)

3HauyeHMe CCbIJIOYHOrO TuMa MOXET YykKasblBaTb Ha O6BLEKT, CO3AaHHbI
reHepatopom (3.3)

CM. J/loOKa/IbHO CTaTUYECKMn U rNnoGasbHO cTaTU4YeckKuii

CTaTUyecKUM pguana3oHOM sIBJISieTCA AnanasoH, rpaHuubl KOTOpOro npea-
CTaB/ieHbl CTaTUUYECKMMU BblpaxeHusmun (7.4)

NMA cumTaeTcs CTaTUYECKUM, eC/M KaxAoe BblpaxeHue, BXoAsliee B 3TO
MMSA KaK 4yacTb (Hanpumep, BblpaXeHWe WHAEeKca), ABMSeTCS CTaTUYecKum

(6.3

CTaTmyeckoe VMMs CUTrHasia — 9TO CTaTMyeckoe MMs, 0603HavalolLee CurHan
(6.1
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CTPYKTYPHbIA Tun
(Record Type)

Tekyluiee 3HauyeHue
(Current Value)

Teno apxmTekTypbl
(Architecture Body)

Tun
(Type)

TpaH3akumsa
(Transaction)

TpaHcnopTHaa 3ajepxka
(Transport Delay)

YpoBneTBOpATh
(Satisfy)

YKkasblBaemblii noatmn
(Designated Subtype)

YKasblBaeMblii Tun
(Designated Type)

Yka3biBaTb
(Designate)

YKopoyeHHasa onepauyuns
(Short_Circuil
Operation)

YHuBepcasibHbIi
AeACTBUTENbHbIN
(Universal_Rcal)

YHuBepcanbHblii Lenblii
(UniversaMnteger)

YnopagouyeHHblli cnesa
Hanpaso
(l.cft_to_Right Order)

CTPYKTYPHbIi TUN SABNSETCA COCTaBHbIM TUNOM. 3Ha4YeHWUs CTPYKTYPHOro
TUNa COCTOAT U3 MMEHOBaHHbIX 3nemMeHToB (3.2.2, 7.3.2.1).

TekywWw M 3HavyeHMeM fpaiiBepa fABAsSeTCA KOMMOHEHT 3HayeHus TpaH3ak-
LMW, KOMMOHEHT BpPEeMEeHM KOTOPOl/ HC npeBblllaeT TeKyl,ero BpeMeHu
mogenupoBaHua (9.2.1)

Teno apxuTekTypbl ONUCbIBAeT BHYTPEHHIO OpraHusauuio unuv yHKuu-
OHUpOBaHMe 06bekTa npoekta. Kaxzoe Tesio apXMTEeKTypbl, CONOCTABIEHHOE
C KOHKpeTHbIM O6bsiBNieHNeM 06bekTa MpoekTa, onpeAensieT YHUKaNbHbIl
06bEKT MpoekTa. ApPXUTEKTYpa MOXeT 6biTb WUCMOMb30BaHa A/ ONuWCaHus
noBefeHns, JaHHbIX WU CTPYKTypbl o6bekTa npoekta (1, 1.2)

Tun — MHOXECTBO 3Ha4yeHuU un onepauyunii Hag HumMun (3)

TpaH3akuusi npeacTaBfisieT co6oii COBOKYMHOCTb, COCTOSILYIO W3 asyx
KOMMOHEHTOB: 3HauYeHWss W BpeMeHU. KOMMOHEHT 3HauyeHWs npeacTaBnsieT
(Tekyuwiee wunu) 6Gyayuiee 3HauyeHue ApaliBepa; KOMMOHEHT BpPEMEHU

npeacTaBfseT OTHOCUTENIbHYIO 3afepXKy [0 TOro MOMeHTa, Korga 3To
3HayeHne cTaHeT Tekywum (9.2.1)

TpaHCNOpTHas 3afepxKa SBMSETCA AOMNOMHUTENIbHON MOAENbIO 3a[epPXKN
0N HasHavyeHWs curHasa. TpaHCnopTHasi 3afepXXKa siBASETCA XapakTepu-
CTUKOW YCTPOMCTB (TakMX Kak NUHWW nepefayvn), KOTOpble BbICTAB/AIOT
6eCKOHEYHO Manyl 4acToTy cpabartbiBaHus: 060 uMnynbLC nepepaeTcs
He3aBWCUMO OT TOrO, HaCKO/IbKO Mana ero AnuTesibHoCcTb (8.3)

C‘-IVITaeTCFI, yTo 3Ha4yeHune yOOoBNeTBOPAET OrpaHn4yeHuto, ecnn 3TOo
3HavyeHne Haxogutca B NOAMHOXecCcTBe, onpegesiseMomM 3TUM OorpaHuyeHunem
*Wh J.fc.1,1)

YKa3blBaeMblM MOATUMOM CCbIJIOYHOIO TUNa sABAAETCA MNoATUM, onpeaens-
eMbli yYKazaHunem noatMmna B ONUWCaHMUMU 3TOro CCbIJIOYHOrIo Tuna

Yka3biBaeMbIM TUMOM CCbIJIOYHOIO TuNa sABAseTcs 6a30BblA TN noaTuna,
onpegendaemMoro ykasaHmem noatuna B ONMCaHMM 3TOrNo CCbIJIOYHOIO TMnNa

(g‘%l)/lTaeTCﬂ, 4YTO HenycTtoe CCbl/1I04HHOE 3HayeHue yKasbiBaeT Ha 06BbeKT

YKOpoueHHasi onepauuss - onepauusi, A KOTOPOW mnpaBblii onepaHs
BbIUMC/ISIETCS TO/MILKO B TOM CJjlydae, KOrga feBblii UMeeT onpegesieHHoe
3HayeHMe. YKOPOUEHHbIMU OMepauusiMu  sIBASKOTCA  NPefonpefesieHHble

loBN?AaBaar, - "or apprlaH c«m

MnaBawwme nuTepanbl — JUTEPaTbl AHOHWMHOTO MpPeAonpeseeHHoro
TMNa, Ha3bIBAEMOro YHUBEPCA/bI»bli_$eAiCTBUTENbHbIA B faHHOM pYyKOBOA-
ctBe (3.1.4, 7.3.1)

Lenble nutepanbl — nuTepanbl aHOHMMHOIO MpeAonpeAeneHHoro Tuna,
?a;I?LI)BaEMOI'O yHWBEpCANbHbIA LENbIl B AAHHOM  pyiopopcTee  <3.1.2,

MocnepoBaTelbHOCTb 3HAYEHWUI KOHKPETHOro Auana3oHa SABASeTCs ynops-
[O4YeHHOli cneBa HamnpaBo, €C/M KaXjoe 3HadyeHue B 3TOW nocnefosBaTeflb-
HOCTW CTOUT JIeBEe C/IEAYIOLWEr0 3HAYEHMUS B 3TO MOCNefOoBaTe/IbHOCTHU
BHYTPW 3TOro AmanasoHa (3a WCKIOYEHUEeM nocnefHero 3HayeHus)



daiinoBblii TUN
(File Type)

daiin npoekTa
(Design File)

dakTu4vecknii napameTp
(Actual)

dursnyecknini Tmn
(Physical Type)

®dopmanbHblli napameTp
(Formal)

dopma curHana
(Waveform)

DYyHKUNA paspelleHns
(Resolution Function)

Lenbli tun
(Integer Type)

Yucnosoii TuN
(Numeric Type)

YuTatb
(Rend)

LLinHa
(Bus)

Jk3emnnap
(Instance)

dnemMeHT conocTassieHus
(Association Element)

OdhekTMBHOE 3HavyeHue
(Effective Value)

Anpo mopenun
(Kernel Process)
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daiinoBble TUNbl obecneymBaloT AOCTyn K alinam, Haxoaswmmcs B cpefe
rnaBHoli cuctembl (3. 3.4)

daiin npoekTa npeAacTaBnsieT cO60l/i MNocnefoBaTe/lIbHOCTb, COCTOALLYIO U3
oAHoro unu 6Gonee mopyneii npoekta (11.1)

dakTUyecknini napameTp 3TO NGO BbipaxeHue, 60 NOPT, NMMGO cuUrHasn, 6o
nepemMeHHas, cornocrtas/ieHHble C (POPMasIbHbIM MOPTOM, (DOPMasibHbIM NapameT-
poM unu dopmasibHbIM NapameTpom HacTpoiikm (1.1.1.2, 4.3.3.2, 5.2.1.2)

duU3MYeCcKMin TN UCNosib3yeTca AN NpeAcTaB/IeHUss U3MepeHUii HeKoTOpoii
BennyuHbl (3.1, 3.1.3)

dopmasibHbIM  NapamMeTpom sfBAseTcA  NM60  hopMasibHbIi  MOPT WM
popMasibHbI NapamMeTp HAcTPOWKM O6bekTa MNpoekTa, NM60 (opManbHbIl
napameTp nognporpammbl (2.1, 2.1.1, 4.3.3.2, 5.2.1.2)

dopma curHasa COCTOUT W3 Cepuil TpaH3akuui. Kaxpgas TpaH3akums
npeacTtaBnsetT 6yayuiee 3HauveHue pgpaiiBepa curHana. Bce TpaH3akuuu B
chopme curHana ynopsfoyeHbl MO BPEeMeEHW.TO CeTb OfHa TpaH3aKums
BO3HWKaeT nepej [APYyroi B TOM ciyyae, ecnu nepsBas npeacTaBnseT
3HayeHne, 3ansaHMpoBaHHoe Ha 6o/lee paHHWIA CPOK, YeM 3HauyeHue,
npeAcTaB/ieHHOe APYro TpaH3akuuen (8.3)

Onpepensiemasi nosib3oBaTenieM MYHKUWUS, BblUMCAsOWAsA paspelleHHoe
3HauYeHue paspelleHHOro curHana, HasbiBaeTcsl PyHKLMeli paspeweHus (2.4,
4.3.1.2)

3HayeHnss Lenoro Tuna nNpeacTaB/iAOT Uefble 4Yucna BHYTPWU 3afaHHOro
AvanasoHa (3.1, 3.1.2)

YncnoeBbiM TUMNOM siIBASiETC /MG0O  Uenblii, W60 nnasawwmii, nméo
dunsnyecknini Tun (3.1)

CunMTaeTcsl, YTO 3HayeHMe O6GbeKTa UYUTAETCsl, €C/IM MMeeTCsl CCblflka Ha
ero 3HayeHwe WM Ha cTo aTpubyT (4.3.3)

WnHa saBNseTcA OAHMM U3 BWAOB 3aliULEHHOro curHana. LWuHa
npYHUMaEeT 3aaBaeMble MOMb30BaTeNIeM 3HAUYEHUS, KOrAa Hee ee UCTOUYHUKM
oTkMtoYveHbl (4.3.3, 4.3.1.2)

OnepaTop KOHKpeTM3auum KOMMOHEeHTa npefcTaBAseT 3K3eMnasap CooTBeT-
CTBYIOLLEr0 KOMMOHeHTa. Kaxablii 3K3eMN/sip KOMMOHEHTa MOXeT WMeTb
pas/ninyHbie hakTnyeckne napameTpbl, COMNOCTaB/SEMble C €r0 JIOKa/IbHbIMMN
noprtamy UM napameTpamu HacTpoiikm (9.6.1)

ONeMeHT COMOCTaB/IEHWNSI  CBA3bIBAeT (PAKTUUYECKUI  WUAW  JIOKalbHbI
napameTp C fIOKa/ibHbIM WAW hopMasibHbIM NapameTpom (4.3.3.2)

OdheKkTMBHOE 3HAYeHMe KOHKPEeTHOro CcurHana npejcTtaBnser coboin
3HavyeHWe, Moslyyaemoe BbIYMC/NIEHMEM CCbUIKM Ha 3TOT CUTHa/ BHYTpU
BblpaxeHus (12,6.1)

FA4po  Moaenu ocyuwecTBAsieT BbINOJIHEHME onepauuii  BBOAa/Bbl BOAa,
pacnpocTpaHeHWe 3Ha4yeHWii CUTHaNIOB U U3MEHEeHWEe 3HayeHWUl HesIBHbIX
curHanos (Takmx, kak S’Stablc(N)); a Takxe BbISB/EHNE MNPOUNCXOAAWMUX
Cco6bITWIA, BbINO/IHEHNE COOTBETCTBYIOWMX MPOLECCOB B OTBET Ha 3Tu
cob6biTns (12,6)

1 OBBbEKTbI MPOEKTA N KOH®UTYPALNN

O6bekT npoekTa (design entity) sBnsetcs nepBuuHOl abcTpakuyumell annapatHbiX cpeact8 r VHDL. OH
npeacTaBnsieT coboil 4acTb annapaTHOro MNPOEeKTa, KOTOPbIi MMeeT YeTKO OMNpefesieHHble BXOAbl W BbIXOAbl 1
KOTOPbIW BbINOJHSAET YETKO ONpejeneHHyo QyHKLMio. OBbLEKT NPoOeKTa MOXeT NPeAcTaB/saTb BCHO MPOEKTUPYEMYIO

CuctemMy, HEKOTOpYH nogcucrtemy,

nnaty, KpucTtasaa, MaKpo-suyeriky, SIOTMYEeCKUii 3/1ieMeHT Wan 6ol Apyroin

14
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ypoBeHb a6ceTpakuuu, Haxogsawwmiica wmexay nepeuncnedusimu. KoHdwurypaumsa (configuration) moxeT 6biTh
nucnonb3oBaHa AN ONUCAHUS TOro, Kak O6beKTbl MNPOeKTa [O/XKHbl OblTb COeAMHEHbl ANA CO3[4aHUA MOJIHOTO
npoekTa.

O6beKT npoekTa MOXeT 6blITb onucaH B TepmuHax uepapxuu 610koB (blocks), kaxabli u3  koTopbix
npefcTaB/isieT YacTb BCEro NMpoekta. B/I0OKOM BEpXHEro ypoBHsi B TAKOW Mepapxuu siBASIETCA caM OGBEKT MpoekTa;
Takoii 610K siBnsieTca BHeWHUM (external) 6nokom, koTopblii pacnonaraeTcss B 6M6GMOTEKe W MOXeET 6bITb
MCnosb3oBaH B KayecTBe KOMMOHeHTa B APYrMX MpoeKTax. BrioXeHHble 6/0KkM B 3TOW Mepapxuun sBAAOTCS
BHYyTpeHHUMK (infernal) 6nokamu, onvcaHHbIMM C MoMoOLblO onepaTtopoB 60ka <cMm. 9.!>.

O6bBbeKT MNpoeKkTa MOXeT TakKxke OblTb OnWcaH B TepMUHAX B3aMMOCBSI3aHHbIX KOMMOHEHTOB. KaxAblii
KOMMOHEHT 06bEKTa NpoeKTa MOXeT ObiTb CBsi3aH C OGBLEKTOM MNpoeKTa 6051ee HU3KOrO YPOBHS [ANS TOro, YTO6bl
onpeaennTb CTPYKTYPY WU NOBeAeHME 3TOrO0 KOMMOHEHTa. Pe3ynbTaToM YycCnewHol AeKoMno3uumm o6bekTa
NpPoOeKTa B KOMMOHEHTbl U CBA3bIBAHWS 3TUX KOMMOHEHTOB C APYrMMK O6bEKTamMy MPOEKTa, KOTOpble B CBOM
oyepesb MOTyT ObiTb [EKOMMNO3MPOBaAHbl TaKWMM e CMOCOO0M, SIBMSIETCA Mepapxusi O6GBLEKTOB MNPOEKTa,
NpeAcTaBASOWMX BECh NPOEKT B Lie/IoM. Takas COBOKYMHOCTb O6BEKTOB NMpoekTa HasbiBaeTcs Mepapxueli npoekTa
(design hierarchy). Camo cBsisbiBaHue, Heo6xo4uMOe A/ ONUCAHUSI MepapxXun MPoekTa, MOXeT 6biTb 3afaHo B
KOH(urypaunm ob6bekTa BEPXHErN0 YPOBHSA B 3TOl Mepapxuu.

B paHHOM pasgene faHbl  CMoco6Gbl ONMMCaHMA OGBLEKTOB MpoekTa W  KoHdwurypauun. OO6BbeKT npoekTa
onucbiBaeTca o6bANeHnem ob6bekTa (entity declaration) BmecTe ¢ COOTBETCTBYHOWMUM apXUTEKTYPHbIM Tenom
(architecture body). KoHdwurypauums onucbiBaeTcsa o06bsABAeHMeM KoHdurypauyumum (configuration decla-
ration).

11. O6 baB N eHMNSA 06 bekKTOB

O6bsABNeHNe o6bekTa onucbiBaeT WHTepdhelic Mexay [AaHHbIM O6BHLEKTOM NpoeKkTa U cpefoil, B KOTOPOU OH
ncnosnb3yetca. OHO TakKXe MOXeT cofepXaTb OGbSB/IEHWS M OMepaTopbl, SAB/SIOWMUECH COCTABHOW YacTbl 3TOro
ob6bekTa. [laHHOe O06bsBNEHMEe O06bekTa MOXEeT COBMECTHO MWCMOMb30BaTbCsi MHOTMMW OGbeKTaMu NpoekTa,
MMeWMN pas/IMyHylo apxnTekTypy. Takum obpa3om, o6bsaBneHne 06bekTa MOXeT NoTeHuManbHO NpeacTaBiAaTb
HeKOTOpbIli Kacc O6BLEKTOB MpoekTa C O4HMM W TeM >XXe uHTepdeicom.

Mpumep —

cntity_dccloration :: -
entity identifier is
cnlity_hcadcr
cntity_dcclarativc_pnrt
( begin
entKy_statenient_part ]
end 1 entity_sintp!lc,,natne |;

3aronoBok o6bekTa (entity header) n pasgen ob6bsiBneHuii (entity declarative pari) cocToaT u3 onucartesibHbIX
3/1EMEHTOB, MPUCYLNX KaXAoMy O6BbEKTY MpoekTa, Yeill UHTepdeiic onncbiBaeTcsl AaHHbIM 06bSB/IEHMEM O0GbEKTA.
Pasgen onepatopoB o6bekta (entity statement part), ecnm oH uMeeTcsi, 3adaeT napasnfiefibHble oOMeparTopbl,
npucyTcTBylOWME B KaXAOM OG6GbekTe NpoekTa Takoro kacca.

Ecnn B KOHUe onucaHua o6bekTa Mcnonb3lyetcsa npoctoe umsa (simple name), TO OHO AO/HKHO coBNagatb C
noeHTndunkatopom (identifier) atoro OnucaHus.

1.1.1 3aronoBoK 06bekTa

3arofioBok 0GBEKTA COAEPXUT OGBLSBNEHUS O6GBLEKTOB, WCMOMb3yeMblX A1 CBA3N MexXAy O6beKkTOM npoekTa
N OKpyXatoueli cpenoii.

cntity_header :: -
I /orm«/_generic_dause ]
[ formu/_pori_clause |

gcncric_dausc =
generic (genertejist);

port_clausc :: -
port (portjist);

Cnncok napameTpoB HacTpoliku (generic list) B dopmanbHom onucaHum HacTpolikm (formal generic clause)
3afacT obuime KOHCTaHTbl, 3HA4YeHMs KOTOPbIX ONpefensoTCcsa OKpyxatwluieli cpegoli. Cnucok nopTtosB (port list)
B ¢opmasibHOM onucaHum noptad (formal port clause) 3apgaeT BXOAHble/BbIXOAHbIEe MOPTbl O6bekTa MpoekTa.

15
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B onpegenieHHbIX cay4vyasix MMeHa O6LMUX KOHCTAaHT M MOPTOB, OOBLSIB/EHHbIX B 3aro/sioBke 06bekTa, CTaHOBSATCS
BUAUMBIMW BHe 0o6bekTa npoekta (cm. 10.2 n 10.3).

Mpumepsbl

1 O6bsABNeHMe 06beKTa, cofepxaliee TO/MbKO O6bsABMEHME MNOPTOB:

entity Full_Addcr is D
port (X, Y, Cin : in Bit; Cout, Sum: out Bit);
end Full_Addcr;

2 O6bsABneHVe 06beKTa, cofepxallee TakXe 0O6bsBMEHVS MapamMeTpoB HACTPOWKK:

entity AndGatc is
generic
(N: Natural : m 2);
port
(Inputs: in Bil_Vcctor (1 to N);
Result: out Bit);
end AndGatc;

3 O6bsBneHve 06beKTa, HUYEro He copgepxallee:

entity TcslBcnch is
end TcslIBcnch;

1111 MapameTDp bl HacTpoWkK nu

MapameTpbl HacTpolikm obecneumBaloT KaHas Aaa nepejayn cTaTMyeckoin wuHdopmaumm B 6710k U3
0pr>KalOLL|,EI7I cpegbl. HVI)KECJ'Ie,CI,yIOUJ,ee OTHOCUTCA KaK K BHEWHMM 6/10KaM, OMUCaHHbIM KakK OOGbEKTbI NnpoekKTa,
Tak W K BHYTpPeHHUM 6510kam, ONMWCaHHbIM Kak onepaTtopbl 6s10ka.

Mpumep —

generiejist :: - genericjntcrfacc_list

MapameTpbl HacTpoOlikM 3agalTca MpyM MNOMOLWM chiucka uHTepdoelica HacTpolikm (generic interface list);
cCnuckn uHTepdpeiica onucaHbl B 4.3.3.1.

Kaxabli 3nemMeHT WHTepcheiica B TakoOM cnucke 3agacT OpMasibHbIA napameTp HacTpoiku. 3HauveHwue
dopManbHOro napameTpa HacTpPOWKM MOXeT OblTb 3aaHO COOTBETCTBYHOLWMM (hakTuyecKuM 3HavyeHWem B CrUCKe
COOTBETCTBMS MNapameTpoB HacTpoliku. Ecnn pgna paHHoro copmasnbHOro napameTpa HacTpPOWKM He 3ajaHo
COOTBeTCTBYylOUlee (pakTMyeckoe 3HavyeHue, HO 3a[aHO BblpaXeHuWe A1 HEeABHOrO 3HayYeHWA I3TOro napameTpa,
TO 3HayeHVeM napamMeTpa SBASETCA 3HayeHWe 3TOro BblipaxeHus. CumTaeTcs owunbKol, ecnn aAnsa copmasbHOro
napameTpa HacTpOlKM HC 3afjaHO akTuyeckoe 3Ha4deHMe, a B COOTBETCTBYlOWEM 3/ieMeHTe WHTepdpeiica
OTCYTCTBYET BblIpaXeHue A9 HEeSsBHOTO 3Ha4yeHus.

MpumMmeuyaHne — MapameTpbl HACTPOKM MOTYT GbiTb MCMIOAKTOMAMbI A/15 YNPaB/eHUsi XapakTepucTMkamm CTPYKTypbl, 06paboTku
[JaHHbIX 1 MOBeAeHVst 6/oka WM MPOCTO /1A AOKYMEHTMPOBaHUs. [ 4acTHOCTW, MapameTpbl KacTpo(Tk MOryT GbiTb MCMOMb30BaHbI /i
yKasaHUA pasvepa MopToB, KonMyecTBa Mnogkodrnovartoa B 6/10ke, BPeMeHHbIX XapakTepUCTVK 6rioka 1AW Aaxe U3NUHECKUX XapakTepUCTUK
npoekTa Takux, Kak Temnepatypa, eMKOCTb, pasmelleHvie u tip.

1.1.1.2 TlTop Tl
MopTbl o06ecneumBalT KaHalbl ANA  AWHAMUYECKOW CBA3M  Mexay O6/10koM U1 oKpyxatwuwel cpefon.

Hwuxecnegytouee OTHOCUTCA KaK K BHELWHUM 6/10kaM, OMMCaHHbIM KaK OObEKTbI npoekTta, Tak U K BHYTPEHHUM
6n10Kkam, ONMCaHHbIM Kak onepartopbl 6noka.

port_list 1 - por/jntcrfacejist

MopTbl 6510Kka 3agalTcsA CNUCKOM WHTepdpelica noptoB (port interface list); cnucku wWHTepdielica onucaHbl B
4.3.3.1. Kaxablii anemMeHT uWHTepdielica B 3TOM cnucke 3agacT dopMasbHblii nopT. MopTel 610ka MOryT 6biTb
conocTaB/fieHbl C CUTHanamMm W3 OKpyxalwlwehn cpeabl, B KOTOPOW 3TOT 60K WUCNONb3yeTcs, C UeNbio
B3aMMofencTeBua ¢ agpyrummn 6s0kammn B 3Toli cpege. Cam nopT aBnsetrca curHanom (cm. 4.3.1.2), Takmum o6pasom
dopmanbHbIi NOPT HekoToporo 6710ka MOXeT O6biTb conocTaBfieH C MOpTOM ob6bemntowero 6noka. Mopt wam
CUrHasI, COMOCTaB/IEHHbI C KOHKPETHbIM (QOpMasibHbIM MOPTOM, HasbiBaeTcss PakTuyeckum {actual), cootsert-

CTByWOWMM 3TOMY dopmMasbHOMY nopTy (cM. 4.3.3.2). dakTUyeckuini NOpT WUAM CUrHaAN [O0/DKeH 0603HayaTbces
cTraTnyeckum wumMeHem (cm. 6.1).
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Ecnn nocne TOro, Kak KOHKpeTHOe onucaHue ABASETCA MNpenBbiNOAHeHWbIM (eM. pasgen 12), dopmanbHbIl
nopt cornocTae/ieH € akTUYeCKMM MopToM, TO B 3aBUCMMOCTM Or Buga dopmasnbHoro nopta (cm. 4.3.3)
HaknagbliBalTCA clnefyloliMe OrpaHnyeHus:

1) AnAa dopmanbHOro noprta BuAa in CONOCTaB/ISEMbI/i haKTMYeCKMi NMOPT MOXeT ObiTb TOMIbLKO MOPTOM BuAaa
in, inout nnn buffer.

2) Ana dopmanbHOro noprta Buga oOut conocTaBfsieMbli PakTUYECKMM MOPT MOXeT 6biTb TO/IbKO MNOPTOM
Buga out wuam inout.

3) [Ans dopmanbHOro nopTa BuAa inout conocTaBnsiemblli hakTuyecknii NopT MoXeT O6biTb TO/IbKO MOPTOM
BuAa inout.

4) Onsa dopmanbHoro nopTta Buaa buffer conoctaBnsembiii hakTUYeCKUint MOPT MOXeT OblTb TO/IbKO MOPTOM
Buga buffer.

5) Ana dopmanbHoro nopta Buga linkage conoctaBnsiemblii hakTuyeckuii NOPT MOXeT O6biTb MOPTOM JH060ro
Buaa.

Mopt Buga buffer moxeT umeTb no kpaliHeli Mepe OAWH WCTOYHUK (cm. 4.3.1.2). Bbonee TOro, no6oON
hakTuyeckuii nopT, conoctaBnsiemMblli C¢ opmanbHbIM nopTtom Buga buffer, MoxeT umeTb no KpaitHeli Mepe
OAVH WCTOYHUK.

Ecnn copmanbHbIi NopT conoctaBnisieTcss € hakTUY4eCKMM MNOPTOM WAW CUFHANOM, TO CUMTaeTcs, 4YTO 3TOT
nopt nogkno4veH {connected). Ecnm BMecTo OTOro (pOpPMasibHbIV MOPT COMOCTABMASETCS C 3ape3epBrPOBAHHbLIM
C/I0BOM Open, TO cuWTaeTcsi, 4TO 3TOT nopT OTKAWYeH (unconnected). MopT Buaa in MoOXeT 6biTb OTK/IKOYEH
TO/IbKO B TOM CJ/lyvyae, ecnn ero o6bABMEHVWE COAEePXUT HesBHOe BblpaxeHue (cMm. 4.3.3). MopT nwboro Buaa,
OT/INYHOTFO OT in, MoOXer ObITb OTK/IOYEHHbIM, €CNN ero TUM HC SBAAETCA HeorpaHW4YeHHbIM WHAEKCUPYEMbIM
TUNOM.

1.1.2 Pasgen o6bsiBNeHUM 06bEKTa

Paspen o6bsABMEHU A KOHKPETHOTo O6bekTa COAepPXUT 0O6bSABMNEHUNA, obwure AN BceX OOBLEKTOB MNpPOeKTa, 4ei
MHTepdieiic onpegensieTcs 3TUM OOBABMNEHNEM O6BEKTa.

entity_dcclarative_pari :: »
{entity_dcclarativcjteni}

cntity_dcclarativejtcm :: -
subprogram_declaration

| subprogram_body

| typc_dcclaralion

| subtypc.dcclaraiion

| constaRedeclaration

| signal_dec!'aration

| file_declaration

| alias_dcclaration

| attributc_dcclaration

| atlribure_specificalion

| disconnection_spccification

| usc_clause

MimeHa, onncaHHble B cermeHTax ob6baBneHus (dcclarativejtcm) KOHKpPeTHOro o6bsABMEHUA 06bekTa, BUAUMbI
BHYTPW Tesl COOTBETCTBYIOLWMX OOBLEKTOB MpOeKTa, a TakXe BHYTpPU OnpefesieHHbIX 4acTeli COOTBETCTBYHOLLEro
06bsABNEHNS KOHUrypaumm.

Mpumep

entity ROM is

port ( Addr : in Word;
Data : out Word;
Sel : in Bit);

type Instruction is array (1 to 5) of Natural - ;

type Program is array (Natural range < >) of
Instruction;

use Work.OpCodcs.all, Work.RcgistcrNames.all;

constant ROM Code : Program : =

(STM, R14, RI2, 12. R13),
(LD, R7, 32, 0. RI),
(BAL, R14, 0, 0, R7),

17
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);
end ROM;

1.1.3 Pasjen onepaTopoB 06bekTa
Pa3fien1 onepaTtopoB 06bekTa COAepXWT napassiefbHble ornepaTtopbl, obuine ANs BCEX OGBLEKTOB MpPOeKkTa 3Toro

Knacca.

cntity_statcment_part :: =
{cniiiy_statcment}
cnlily_slaiemcnt 1 -
concurrcni_asscrlion_slaicment
| passiw_concurrent_proccdure_call
| />a6'siwr_proccss_slalcment

Pasfen onepatopoB 06bekTa MOXET COAEpPXaTb TOMbKO TPW Buaa MapasiyiefibHbIX ONepaTopoB: napanfesbHbli
onepaTop yTBeEpPXAEHMWs, napajfesibHblii onepaTtop Bbi30Ba Mpolueaypbl U onepatop npouecca. NMpuyem nocnegHue
ABa Buaa [0/KHbl WCMONb30BaTbCA TO/IbKO B NaccuBHOl opme (cM. 9.2). YkasaHHble onepaTopbl MOryT 6biTb
ncnonb3oBaHbl AN KOHTPO/IMPOBAHUA PaBGounx PexumMoB WM XapakTepUCTUK O6bekTa MnpoekTa.

Mpumep —
entity Latch is

port (Din: in Word;

Dout: out Word;

Load: in Bit;

Clk: in OBit);
constant Setup: Time : = 12ns;
constant PulscWidlh: Time : = 50ns;

use Work.TimingMonitors.all:

begin
assert Clk » T or Clk’Delayed’Stable (PulscWidlh);
ChcckTiming (Setup. Din, Load, Clk);

end:

12. ApXMUTeKTYDPHEBb e Tena

ApXMTeKTypHOe Teflo onucbiBaeT Teso o6bekta npoekta. OHO 3ajacT B3aMMOCBS3b MexXAy BXogamu U
BbIXOA4aMy O6bEKTA MPOEKTa U MOXET 6biTb BbIPAXKEHO B TEPMMHAX CTPYKTYPbl, MOTOKA AAHHBLIX WM MOBEAEHVS.
Cneuundukaunsi Tena MoxeT ObiTb MOMHOW WAN HYACTUYHONA.

architccture_body :: -
architecture identifier of en/17y_natc is
architcclurc_dcclarativc_part
begin
architecturc_statcmcent_part
end ( arcAi7ec7»re_simplc_namc 1

NpeHTndmkatop onvcbiBaeT NPOCTOE MMS apxXMTeKTypHOl Tena. O9TO UMSA BblAenisieT apXUTeKTypHoe Teno
N3 COBOKYMHOCTW Tef, COMOCTaBfIEHHbIX C OAHUM U TeM Xe 06bsAB/MeHMeM ob6bekTa.

MimMa o6bekTa onucbiBaeT UMA O0OBbABNEHWS 06bekTa, onpegenswwero wMHTepderic obbekTa npoekTa. [Aan
KOHKpPeTHOro o6bekTa npoekTa OO6bBLSB/EHWE OObeKTa W COMOCTaB/IEeHHOE C HUM apXWTEeKTypHOe Teslo AO0/MKHbI
HaxoguTbCA B OAHOW W TOW Xe 6ubnunoTeke.

Ecnn B KOHUE apXWTeKTYpHOro Tena WCMNosib3yeTcs MpPOCTOe MMSA. TO OHO AOJ/HKHO MOBTOPATbL MAeHTUdukatop
3Toro Tena.

[N KOHKPEeTHOro oGbABMEHUA OOBbEKTA MOXEeT cyllecTBoBaTb 60siee YemM OAHO COOTBETCTBYlOLEE apxuTek-
TypHOe Tesio, Kaxpgoe W3 KOTOPbIX OMUCbIBaeT OT/IM4HOE TeNo C OAHUM W TeM Xe WHTepdeicom, W Takum
obpasom npepcTtaBnser (BMecTe C 3TUM O6bBbSABNEHWEM) OTAe/IbHbIi O6BEKT MpoekTa C TeM Xe WHTepdelicom.

18
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NMpumeyaHune — [na apxMTEKTYPHbIX FeM, COMICTaBAIMHbIC C PBaHbIMA OGBABMEHUAMMN 06 BEKT, HO T WUMETb aHHAKCUMC
npocTble UMeHa, Aaxke €CT BCe OHW HaxoauTca O OJHOM M TO >Ke 6ubnmoTeke.

1.2.1 Pasfen 06bSIBNEHWA apXMTeKTYpPHOro Tena
Pasfen 06bABMEHUA apXUTEKTYPHOro Tena CoAepXUT OGBbABMEHUSA, AOCTYMHble AN MPUMEHEHUS BHYTpPU
610Ka, onpefeniieMoro O6bLEKTOM MpoekTa.

architeciure_declaraiive_pari =
{ blok_dcclarativc_itcm }

blok_declarative_itcm : -
subprogramdcclaration
| subprogram_bodv
| type_declaraiion
| subiype_declaralion
| constam_declaration
| signal_declaralion
| Redeclaration
| alias_dcclaration
| component_dcclaration
1 attribulc_declaration
| attiibute_speclfical»on
| configuration_specification
I disconneclion_spccification
| usc_clause

Bce Buabl 06bsBMEeHU onucaHbl B pa3gene 4, Bce BuAbl cneuudukayuii onucaHbl B pasgene 5. OnucaHue
MCNO/b30BaHUs, KOTOPOe pAenaeT BHELWHe ONUCaHHble MMeHa BUOMMbIMW BHYTPUM 610Ka, gaHo B pasgene 10.

1.2.2 Pasgen onepaTOpOB apXMTEKTYPHOro Tena

Pa3gen onepatopoB COAEPXUT OMepaTtopbl, OMNMCbIBAaKOLWMNE BHYTPEHHIOK OpraHmsauyunto H/Mnu yHKLUOHUPO-
BaHne 6s10ka, ornpegenssiemMoro O6bHLEKTOM MpoekTa

archiiecturc_siatemenimparl :: *=
| concurcnt_statemem J

Bec onepartopbl, BXxoAsfwwme B COCTaB pasfena ornepatopoB, SABMAAKTCA nNapanie/ibHbIMU, BbIMOJHAKOWMUMNUCA
ACVHXPOHHO MO OTHOWEHUID APYr K Apyry. OnucaHue napanfefnbHblX ONepaTopoB npuBeAeHO B pasgene 9.

Mpumepsl

1 Teno o6wbekta Fnll_Adder

architecture Dataflow of Full_Adder is
signal A, B: Bit;
begin
A<- X xor Y;
B<- A and Cin;
Sum<- A xor Cin;
Cout<« B or (X and Y);
end DataFlow;

2 Teno ob6bekta TestBench

library Test;
use Test.Components.all
architecture Structure of TestBench is
component Full_Addcr
port (X. Y, Cm: Bit; Cout, Sum: out Bit);

signal A, B, C, D, E, F, C: Bit;
signal OK: Boolean;

begin

UuT:
Full_Addcr port_map (A, B, C, D, E);
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Generalor:

AddcrTcst port_map (A, B, C, F, G);
Comparator:

AddcrCheck port_map (D, E, F, G, OK);

end Structure;
3 Teno ob6bekta AndGate

architecture Behavior of AndGate is
begin
process (Inputs)
variable Temp: Bit;
begin
Temp : - T;
for i in Inputs'Rangc loop
if Inputs(i) - ’'0’ then
Temp : = 'O
exit;
end if;
end loop;
Result <= Temp after 10ns;
end process;
end Behavior;

13 O6baBNEeHMUSHA KOHGUTIrYypauymum

CBsA3blBaHNe 3K3eMM/IAPOB KOMIMOHEHTOB C OObekTamMu MpoekTa ocylecTBaseTca crneundurkaymein KoHUry-
pauun (cMm. 5.2); ykasaHHble cneundukaynm nNpuMeHsIOTCS B pasfesie 06baBNeHMM 6510Kka, B KOTOPOM CO34aloTcs
COOTBETCTBYIOLNE 3K3EMMAAPbl KOMMOHEHTOB. B onpegeneHHbIXx cny4dasax BO3HWKaeT MOTPeGHOCTb OCTaBUTb
CBA3blBaHWE 3K3eMM/IAPOB HC 3a4aHHbIM B KOHKPETHOM O6/10Ke M OT/IOXWTb ero Ha 6o0see NO3AHWUIA CPOK.
MexaHn3M 3afaHna Taknx OT/IOXKEHHbIX CBA3bIBaHUN obGecneunBaeTcs 0O0bSABNEHWEM KOHUrypauuu.

configuration_declaration :: -
configuration identifier of entity_namc is
configuration_declarative_part
block_configuration
end | eon//gwrat/on_simpl!lc_name |;
configuration_dcclarative_part :: =
{ configuration_dcclarativc_item }
configuration_dcclarative_itcm :: -
usc_clausc
I attriburc_spccification

Nmsa o6bekta (entity name) 3afacT UMsa 06bsIB/ieHUs 06bekTa, onpegensiolee 06bekT NpoekTa, CTosAWWUNA
Ha BepluMHe uepapxuu npoekTa. A58 KoOHUrypauum KOHKPETHOro o6bekTa mpoekTa 06bsiBfieHME KOHgUrypauum
N cOOTBETCTBYylLlee 06bABEHMEe 06bEKTa AO/DKHbI pacnonaraTbCs B OAHOW W Toli ke 6ubnnoTeke.

Ecnv B KOHUE O6bSABNEHUS KOHUrypauum CTOUT MAeHTUUKATOpP, TO OH AOJ/DKEH MNOBTOPSiTb MAeHTUdMKaTop,
CTOSAWNIA BHavyasie 3TOro0 O6GBABNEHUS.

NMpumeuyaHune— OBbsBIEH/E KOHUNypaLmM JOCTUrAeT CBOEro appeKTa BCELEsOo B pedy/bTare MpeaBbIMO/HEHHS (CM. pasgen
12). [ns O6LSIBIIEHUSI KOHOUTypaumUn He CYLIECTBYET HUKAKMX, CBS3aHHbIX C HUM, AUHAMUYECKUX CEMaHTUK.
KOHKpeTHasi KOHhUrypauysi MOXET 6bITb UCMO/b30BaHa /1 ONpeaenieHss Apyroli, 60Mee C/OXHOM KOHMUrypaumu.

Mpumep
- - apxuTekTypa MuKponpoueccopa:

architecture Structurc_Vicw of Processor is
component ALU port (...) end component;
component MUX port (...) end component;
component Latch port (...) end component;
begin
Al: ALU port map (...);

20
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MIl: MUX port map (...);

M2: MUX port map (...);

M3: MUX port map (...);

LI: Latch port map (...):

L2: Latch port map (...);
end Stmcturc_View;

- - KOHMrypauusi MuKpornpoueccopa:

library TTL, Work;
configuration V2_27_87 of Processor is
use Work.all;
for StructurcVicw
for Al: ALU
use configuration TTL.SN74LS181;
end for;
for MI, M2, M3: MUX
use entity Multiplex® (Behavior);
end for;
for all: Latch
- - UCNONb3yeTcs HesiBHAs KoHdwurypauus
end for;
end for;
end V4_27_87;

1.3.1 KoHturypauyma 6noka

OnucaHue KoHuUrypaumm 6710ka onpegenseT KOHUrypauuio HeEKOTOporo 6710ka. TakMm 6/10KOM MOXeT 6biTb
nnbéo BHYTpPeHHWI 6510k, onpegensieMblii onepatopoM 6510ka, NM60 BHeWwHWUI 650K, onpegensembiii 06bLEKTOM
npoekra.

block_configuration :: =
for block_spccificalion
{ usc_clausc }
{ configuralionjtcm }
end for;

block_spccificalion :: »
architecture”name
I block_siatctmenMabcl

| 8enerate_statement_labcl [(index_specificalion) 1

index_spccification : =
discrctc_rangc
| stof/c_cxprcssion

configuralionjtcm :: -
block_configura«ion
I componcnt_configuration

Cneyndukaumsa 6noka (block specification) ngeHTUUUMPYET BHYTPEHHUA AU BHEWHU 6GNOK, NO OTHOLWEHUO
K KOTOpoMmy ynoTpebnsetrcsa paHHaa KoHdurypaums 6noka (block configuration).
Mnarbrnlvn*0,"®ulryPal,l 6n0Kar CTOHT HenocpeACTBEHHO BHYTPUM 006bABMeHUA KOHurypauynnm (configuration
declaration), To cneuudukayna 6n1oka B 3TON KOHdUrypaummn 6510ka AO/HKHaA ObITb NpeacTaBsieHa B BuAe UMEHU
~ 2 T n? HVHA apx"lckTypbl gomkHO O603HayaTb Teno O06bekTa MpOeKTa, WHTCpgeiic KoToXro
1 ~ wn "~ MeH/eN °65CKTa’ 0603Ha4acMb|M ,,MCHCM ««be™  cToslwmM B 06BLEMAIOLLEM O6BABAEHNUM

Ecnn  koHdurypauusa 6510ka CTOUT HENOCPeACTBEHHO BHYTPU KOHurypauum KOmMMnoHeHTa (comoonent

tS T * » ' Ta COTBCTCTBY»°LUNA KOMNOHEHT [0/XeH 6biTb MOMHOCTLIO CBA3aH (cM. 5.2.1.1), chneuudukauus
* akoli KoHdUrypaumm 610ka gaTkHa ObiTb NpeAcTaB/ieHa B BUAe MMEHU apXUTeKTypbl, a UMS apXuTekTypbl
T0 T apxuTekTypHOe Tesio, C KOTOpPbIM CBS3bIBAlOTCS COOTBETCTBYHOLWME KOM Mmapg””

1 I ? H>P'1UMN6'10K3 CTOUT Henocpngasc' Ho BH>TP* [pyroii koHdurypaumun 6710Ka, To cneyudunkayms
6n10ka nepBoOW AosKHa 6bln, NpeAcTaBnieHa B BUAe MeTKM onepatopa 6510ka Wan onepaTopa reHepauuu, a meTka
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Ao/mKHa ob6o3HauvaTb onepatop 6s10ka MM onepaTtop reHepauuun, 3ak/l04YeHHbIi HenocpeACcTBeHHO BHYTpu 6n0ka,
o603Havyaemoro cneuuncurkaymneli 6510ka obbemNtoWeENn KOHPUrypaunum 610ka.

Ona nw6oro umeHn, aBnswLerocs MeTkon onepatopa 6noka (block statement label), cTosiwero BHyTpu
KOHKpeTHOro 6/10ka, COOTBeTCTBylOWasa KOHuUrypaums 6510ka MOXeT WCNosb30oBaTbCA B BuAe 3/1eMeHTa
KoHdurypauymm (configuration item) BHyTpU KOHUrypauum 6510ka, COOTBETCTBYHOWENA 3TOMY O6NOKY.

Ona nwo6oro umeHu, SABASAKOLLErocs MeTKOW onepatopa reHepauun (generate statement label), cTosuwero
BHYTPW KOHKpeTHOro 6si0ka, ogHa wunu 60siee COOTBETCTBYHOLMX KOHUrypauuii 6s0ka MOryT WCNOMb30BaTbCs
B BUAE 3/IEMEHTOB KOHUrypauum BHYTpM KoHdUrypaumm 6/10Ka, COOTBETCTBYMOWENA 3TOMy 6/0Ky. Takue
KOHtburypaumm 6510ka ynoTpeGnsAlOTCA B OTHOWEHUW HesIBHbIX G/IOKOB, reHepupyeMblX BblleyKa3aHHbIM
onepaTtopoMm reHepauuu. Ecnu Takas KoHdwurypauusa 6noka cogepxuT cneuudumkauymo umHaekca (index
specification) B Buge AUCKPETHOro Auanas3oHa, TO 3Ta KoHdwurypaums 650ka ynoTtpebsisieTcss B OTHOLWEHUU Tex
HesIBHbIX oOnepaTopoB 6/10Ka, KOTOPble FEHEPUPYIOTCA B COOTBETCTBUM C 3afaHHbIM [ManasoHOM 3HauvyeHWui
COOTBETCTBYIOLWEro uHAeKca reHepauuun. Ecnm Takas KoHdurypauus 670ka cofepxuT cneuudurkaumio mHaekca
B BUAEe CTaTMYeCKOro BbIpaXeHUs, TO 3Ta KoHdurypauus 6roka ynoTpebnsieTcs TOSbKO AN TOTO HEABHOro
onepatopa 6/10Ka, KOTOPbIii reHepupyeTcsi B COOTBETCTBMM C 3afaHHbIM 3HaYeHWeM COOTBETCTBYIOLWEro WHAeKca
reHepaumn. Ecnn B TakoW KoHduWrypauum OTCYTCTBYeT crneundukauus uHaekca, TO OHa ynoTpebnsetrca B
OTHOLWEHNN BCeX HesIBHbIX 6G/10KOB, reHepupyembiX COOTBETCTBYIOLWMWM OMepatopom reHepauuu.

AHanorn4yHo, Ana KaxAoro ak3emnnsap;! KOMNOHeHTa, CTOALWero BHyTpu 6/10Ka, COOTBETCTBYIOWEro KOHKPeTHOM’
KOHdUrypauum 6n10Ka, nogpasymeBaeTCcsd WCMNONb30BaHWEe HESABHOM KOHurypaunm KOMMOHEHTa, ecnu sBHas
KOH(Urypaumsa KOMMNOHeHTa ANA 3TOro ak3emnnaspa oTcyTcTByeT. lNMogpasymeBaeTca TakXe, UYTO Bbllleyka3aHHble
HesiBHble KOHdUrypauunm 6510ka U KOMMOHEHTa B BUAE 3/IeMEHTOB KOHurypaumm CTOAT Mocne BCeX SABHbIX
3/1IEMEHTOB KOHpUrypauum B 3Toli KoHdurypauum 6n10Ka.

CuunTtaeTcsa OoWNOKOW, ceT B KOHKPETHOW KoHdurypaumm 610ka Ansa oAHOro 1 Toro xe 6/710ka Ui aksemnnspa
KOMMOHeHTa onpegesieHo 60see OAHOrO 3/ieMeHTa KoHdurypaumu.

MpumeyaHune — Mcxoga U3 NpaBws, ONMCaHHbIX Bbille U B pasdene 10. NMpocToe UMS. BUVMOE KOCBEHHO B Kallle KTe3a
06GbAB/IEHNII KOHKPETHOTO 6/10Ka, TakXe BUAMMO KOCBEHHO B Npejesniax /to6oro afnemMeHTa KOHMUIypaumm, 3ak/lo4eHHOTO B COOTBETCTBYHOLLYIO
KOHpurypauuto 611oka. Ecnn Ttakoe MM «afuMo HernocpeACcTBEHHO A KOMHE KOHKPETHOro pasfenia O6bsBMeHWA 6/10Kka, TO OHO Takxe OyaeT
BUAVIMO HEMOCPEeACTBEHHO ,, COOTMCT.YIOWMX 3/IeMeHTax KOHMMrypaumM, 3a WUCK/IOYeHMeM TOro Crlyuyasi, KOorga W COOTBETCTBYHOLLEM
06/IM4EeHNN KOHUTypaumy 1CMonb3yeTcs OnucaHve ucra.b3veres (use clause) AnA Apyroro O6bLSBMEHUA C TakUM e MPOCTbIM MMEHeM
N 06nacTb felicTBUA 3TOrO OMNMCaHUs OXBaTbIBAeT BCE WM 4YacTb 3TUX 3/IEMEHTOB KOHdMrypaumm Ecnm Takoe onvcaHue MCrosb30BaHus
NpUMeHsieTcsl, TO 3TO UMSI HErnocpefCTBEHHO BUAMMO BHYTPU COOTBETCTBYHOLWMX 3/IEMEHTOB KOHMDUrypauum, 3a WCK/OYEeHMeM Tex MecT
KOTOpble MoAMafaloT Mo, o6/aem, [eViCTBUSI [IOMOSHUTENIbHOTO OMUCAHKS  WCTOMb30BaHUS <TCX MeCT, e Hukakoe wmsa ic fiviei
NCrOCPCAETBEIHIO BUAVIMO). .

Ecnn  noppasymeBaeTCs, UTO BHYTPWU KOHPUrypaummn 6Gr1oka WCMoMb3yeTcst HesiBHbIA  371eMeHT  KOHdMrypauum, To 3TOT 3/evetn
KOHGhUrypaumm Hukoraa He GyaeT BItovaTb B Ce6GS siBHble OfeMeTbl KOHAUrypaumm.

Mpumepsbl
| KoHdurypaumna 6510ka Ansa obbekta npoekTta
for Work.ShiftRcg - - UMSA apxXuUTeKTypbl
- -cneuyndwukaumm KoHdwurypauymm
- -ANsA 6/710KOB U KOMMOHEHTOB
- -BHYTpu ShiftReg
end for;

2 KoHdurypauusa 6noka gnsa onepartopa 6710ka
for Bl - - MeTKa 6si0Ka
- -cneuuncukaummn KoHdurypaumm
- -ANA 6G/I0KOB N KOMMOHEHTOB
- -BHyTpu 6noka Bl
end for;

1.3.2 KoH¢purypayusi KOMMOHeHTa

KoHurypaumss KOMMOHEHTa onpegensieT KOHMUrypauuio OfHOro W  6Gonee 3K3EMMN/IIPOB  KOMMOHEHTa B
cooTBeTCTBYylOWeM 6Grioke.

component_configuration :: -
for componcnt_spccification
| use bindingjndication; )
| block_configuration |
end for;

Cneundunkaynsa komnoHeHTa (component specification) (cm. 5.2) naeHTUdUUMPYeT 3K3eMNAAPbl KOMMNOHEHTa
B OTHOLWEHMNN KOTOPbIX AaHHas KOHdUrypaums KOMMOHeHTa npumMeHseTcs. KoHdwury pauns KOMMNOHeHTa, cToAuwas
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HEeNnocpeAcTBEHHO BHYTPM KOHKPETHOW KOoHdurypauum 6710Ka, MNpPMMeHseTCA B OTHOLWEHWU 3K3eMNNspoB
KOMMOHEHTA, WCMNO/Ib3yeMbIX HENOCPeACTBEHHO BHYTPW COOTBETCTBYHOLEro 6s10kKa.

CuunTaeTcs oWNOKOI, ecnn U siBHasi crneundukayma KoOHdUrypaummn (B apxXuTeKTypHOM Tefie) U KOHdurypaumsa
KOMMNOHEHTa, cofepxauwan csaA3biBawowee YykasaHue (binding indication) (B 06bABNeHMM KoOHdUrypaumm),
NPUMEHSAIOTCA K OAHOMY M TOMY Xe 3K3eMNn/asapy KOMMOHEHTa.

Ecnn KoHdUrypaumss KOMMNOHeHTa COAepXWUT cCBA3blBallee ykasaHue (cm. 5.2.1), To 3aTa KoHdurypaums
KOMMOHEeHTa npegnonaraeT creyndukaunio KoHUrypauuto Ans 9K3eMM/IsSpoB KOMMOHEHTa, K KOTOpbIM OHa
npumeHsietca. HesBHas cneuudukauma KoHdurypaumm umeeTt Ty Xe camyl crneuugukaunmio KOMNOHeHTa U To
Xe camoe cBfi3blBalollee ykKasaHue, 4TO U cama KOHurypauusi KOMMOHEHTa.

ECnn KOHKPETHbI 3K3eMN/sip KOMMOHEHTa SIB/SIETCS HeCBSA3aHHbIM C COOTBETCTBYHOWMM 6/10KOM, TO Nto6as
AABHasA KOH(uUrypaumsa KOMMOHEHTa A/ 3TOro 3K3eMnaspa, He cojepxalias SBHOrO CBA3bIBANOLWEro yKasaHus,
6yaeT cofepxaTb HesilBHOe ymanynBaeMoe CBsidbiBalollee ykasaHue (CM. 5.2.2). AHaNIOTMYHO, €CNN KOHKPETHbIW
3K3eMMNAP KOMMOHEHTa SIBMSETCS He CBA3aHHbIM C COOTBETCTBYHOLWMM 6/10KOM, TO fto6as HesBHaaA KoHduUrypauus
KOMMOHEeHTa ANA 3TOro ak3emnnsipa 6yAeT codepxarb HesiBHOE yManyMBaemMoe CBs3blBaloliee yKasaHue.

B npegenax KOHKpPeTHOW KOHUrypaunm KOMNOHeHTa (HEABHOW MAW SAABHOM) nogpa3ymeBaeTCcs, UTO CylecTByeT
HesAiBHaa KoHdwurypauua 6r1oka gns obTiokTa NpoekTa, K KOTOPOMY MOBsA3blBaeTCA COOTBETCTBYHOLWMI 3K3eMNasp
KOMMOHEeHTa, NpW YCNOBWUW, 4YTO He WCMNONb3yeTCA sBHasa KoHduUrypauusa 670ka UM 4YTO COOTBETCTBYIOLWMIA
3K3eMNAssp KOMMOHEeHTa MOJIHOCTbIO CBs3aH.

Mpumepsl

1 KoHdurypaumsa KOMMNOHEHTa C CBA3bIBalOWWM YyKaszaHUem

for all: IOPort
use entity StdCcll5.PadTriState4 (StdCclls.DatnFlow)
e - ANA 6710KOB N KOMMOHEHTOB
- - BHyTpu 6noka BI
end for;
port map (Pout«>A, Pin->B, 10*>Dir, Vdd->Pwr, Gnd->Cnd);
end for;

2 KoHgurypaums KOMMOHEHTa, cofepxalas KoHdurypauum 6/10KoB

for W : DSP
— cBf3blBaHWe, 3ajaHHoe B 06bekTe npoekTa, wunu HesasBHoe for Filterer
- - cneumndmkaunm kKoHdurypaumm ansa komnoHeHtoB end for;
for Processor
- - cneuudmkaunum KoHUrypaumm anas KOMMOHEHTOB
end for;
end for;

2 NoANPOrPAMMbBI 1 MAKETHI

Mopgnporpammbl  onpefensoT a/ifopuTMbl AN BbIYMCMEHNS 3HAYeHUW WAn npepcTaBsieHnsa noseAeHns. OHKM
MLWYT 6blTb UCMNO/MIb30BaHbl KakK BbIYUC/NUTENIbHbIE Pecypcbl AN KOHBEPTUPOBAHWUS 3HAYEHWUI pas3/INYHbIX TUMNOB,
AN1A onpefeneHns (PyHKUMM paspelleHns BbIXOAHbIX 3HAYEHUU, 3afdalownx ObLWNii CUrHan, uan Ansa onpepesieHvus
oTAeNbHbIX YacTell npouecca. lakeT npeacTaBnsieT CO60li cpeAcTBa onpefesieHNss TeX WAN WHbIX PecypcoB Takum
0b6pa3om, KOTOPbIi MO3BOASAET Pas3/INYHbIM MOAY/SAM MPOeKTa COBMECTHO MCMO/b30BaTb OAHN N TC X€e O6bABEHUS.

CyuwecTBylOT ABe hopMbl noAnporpaMm: npoueaypbl U yHKUMKU. BbI30B npoueaypbl SBASETCA ONepaTtopomMm;
BbI30B (PYHKLUWNW SABASETCA BbIpaXXeHWEM M BO3BpawaeT Of4HO 3HaudeHuwe. OnncaHuve nognporpammMmbl MOXeT O6biTb
3aaHo ABYMS 4acTaAMM, OO6BbSABNEHWEM NOAMNPOrpaMmbl, OMUCbLIBAKOWMM COrfaleHne no ee BbI3OBY, W TenoM
noanporpaMmbl, OMUCbIBalOWMUM €ee BbIMNOJIHEHNe.

MakeTbl TakXe MOryT ObiTb OnMWcCaHbl ABYMSA 4YacTAMU: OOGBSABMEHMEM MNakeTa, OMNUCbIBAOLWUM BUANMOE
coAepXumoe nakeTa, U Te/IOM MakeTa, OMMCbIBAOLWWM BHYTPeHHWe deTann. B yacTHOCTM, TeNno nakeTa COAepPXuT
Tena noanporpamm, OMUCaHHbIX B OOBLABMEHUM NakeTa.

21 O6 bABNEeHMUSA nognporpammMmm

O6baBneHne nognporpamm (subprogram declacation) onucbiBaeT npoueaypy wan QyHKUUIO B 3aBUCMMOCTU
OT HayanbHOro 3ape3epBMPOBAHHOrO CrioBa.

subprogram_deelacation ::
subprogramjspccification;

subprogramjspecification " *

procedure designator [<forraal_parametcrJist>J
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I function designator |[(formal_paramcter_list))
return typc_mark

designator : - identifier | operalor_symbol
opcra»or_symbol :: = string_litcral

Crneyndmkauma npoueaypbl 3agaeT ee o6o03HaveHve u ce (OpManbHble MNapameTpbl, ecny OHW  eCTb.
Crneuyndunkauma GyHKUMM 3adacT ee ob6o3HauyeHue, ce opmasibHble napameTpbl (ecAn OHWM ecTb) W noATUN
BO3BpalaeMoro 3HauyeHuss (TWUN pe3ynbTaTa).

O603HayeHne npoueaypbl (designator) — aTo Bcerga ugeHtudukatop. O603HavyeHMe YHKUMM - 3TO Nnbo
naeHTudukatop, nM60 cumBon onepatopa (operator symbol). O6o3HauyeHne pyHKUMM B Buae CMMBO/A onepartopa
ncnonb3yetrca ANs8  COBMelleHWs onepartopa. [locnefoBaTeslbHOCTb  CUMBOJIOB, MpPeACcTaBfIEHHbIX  CUMBOJSIOM
onepaTtopa, [AOJ/IXHa MWMeTb BWA onepaTtopa, MNpuHagaexauero K OAHOMY W3 LWeCcTW K1accoB OMepaTopos,
onpegeneHHbix B 7.2. Mpu 3Tom npo6enbl HefoOMyCTUMbl, a GYKBbl MOFYT OblTb MPOMUCHLIMU WAN CTPOYHBIMU.

NMpumeuyali Hc — Bce MognpoLpam.Ubl MOTYT BbBbIBATLCA PEKYPCHBHO.

2.1.1 dopmanbHble napameTpbl
Cnuncok dopmanbHbix napameTtpoB (formal parameter list) B cneuyudukauymn nognporpammbl (subprogram
specification) onucbiBaeT dopmMasnbHble MNapamMeTpbl 3Tol NoANPOrpaMmb.

formal_paramcter_list :: = paramclerjntcrfaccjist

dopMasibHbIMM MapamMeTpamMy MOANPOrpaMM MOTYT 6biTb KOHCTAHTbl, MepeMeHHble WAW CUrHanbl. Bo Bcex
Tpex craydasx BuA napameTpa onpegensieT crnoco6 A[octyna K 3TOMy opmMasibHOMY napamMeTpy BHYTpU
nognporpaMmmbl. Bug dopmanbHoOro napameTpa BMecTe C €ro K/I1acCOM MOXEeT TaKXe onpefensaTb, Kak Takoi
[OCTyn AosXKeH 6blTb peasin3oBaH.

EAVMHCTBEHHbIMU AONYCTUMbIMU 3HAYEHUAMU BuAa (opMasibHbIX MNapamMeTpoB Mpoueaypbl SIBASKOTCS in. out
n inout. Ecnn 3HauyeHMeM BuAaa sIBAsieTCsl in, M Knacc o6bekTa He 3ajaH sIBHO, TO B KayecTBe MOC/eAHero
nogpasymeBaeTca constant. Ecnv 3HavyeHveM Buga sIBASiETCS out uau inout. U knacc o6bekTa SIBHO HC 3ajaH,
TO B KauyecTBe mMocfegHero npuHumaetcsa variable.

EQVHCTBEHHBIM A0MNYCTUMbIM 3HauYeHMEM BUAa (PopMasibHbIX MapamMeTpoB (MYHKLUWU siBNsieTcs in (He3aBMCUMMO
OT TOro, 33aflaH /1M OH SIBHO WAM HeABHO). B kauyecTBe knacca o6beMa MOXHO WCMOMNb30BaTb TO/IbKO constant
nnn signal. Ecnn knacc o6bekTa sIBHO HC 3afaH, TO nogpasymeBaeTcs constant.

B BbI30Be nognporpammMbl opmasibHOMY napameTpy knacca signal goshkeH conocTaBnsiTbCs (DakKTUyecKuii
napameTp TOro Xe knacca. ®opmasbHOMY napameTpy knacca variable gonxeH conoctaBnsitbCsi hakTuyeckuii
napameTp TOro e knacca. ®opmasibHOMY napameTpy kKnacca constant JO/IXKHO COMOCTaBMSATLCS BblpaXeHue.

NMpumeuaHmune — ATpubyTbl (DaKTUYECKOrO MapaveTpa B MOANPOrpaMMy He MepefaloTcsi, MO3TOMY CCbUIKM W4 aTpubyT
hopMasIbHOTO  MapameTpa AOMyCTVIMbl TO/IBKO O TOM Crlydyae, €c/v 3TOT (hopMasibHbI MapameTp MMEET Takoli aTpuéyT U 3TU CCbUTKU
BO3BPALLAIOT 3HAYEHWEe 3TOTo aTpubyTa, COMOCTAB/IEHHONO C 3TUM POPMasbHBIM MapamMeTPOM.

2-1-1-1 Mepepfpavya napameTpoB Knacc constant wn variable

Ana napameTpoB knacca constant wawn variable B BbI30B nognporpammbl (UM U3 HEro) nepecblialTcA
TONIbKO 3Ha4YeHUsi (PakKTUHecKUx WAn QopMasibHbIX NapamMeTpoB. B gaHHOM pasgesie onvcaHbl CMOCO6 TakuX
nepecbiNioK, a TakXe CBsi3aHHble C HUM MNpPUBUAErNMN AOCTyna, Aonyckaemble A/ NapaMeTpoB BbllleyKa3aHHbIX
KN1acCoB.

ONna napameTpoB CKa/fisPHOro TuMa WAW CCbIIOYHOrO TuMMNa 3HavyeHuMe MepefacTcs KonupoBaHveM B Hauanc
KaXJoro BbI30oBa (ecnn pexum napameTpa in uam inout) 3HavyeHMe aKTUUYECKOro napameTpa KonupyeTcs”B
COMOCTaB/IEHHbIN C HUM opMasnbHbIi napameTp. [Mocne 3aBepleHWs BbINOJHEHUS Tena noAnporpaMmmbl  (eciv
pexum napameTpa out uauM inout) 3HauveHue (POPMasIbHOTO NapameTpa Konupyetcs o6paTHO B COMOCTaB/EHHbIN
eMy pakTuyeckuii napametp.

[Ana napameTpoB WHAEKCUPYEMOrO WAWN CTPYKTYPHOro Tuna nepegada 3HauYeHUss MOXeT 6biTb BbIMOSIHEHA
KOMMpOBaHWEM KaK ANsi CKansapHbIX TUnoB. MNpu nepegave KonupoBaHMEM rMapaMeTpa C pPexummMoMm out AOoJIKeH
KONUPOBAaTbLCA AManasoH KaxAon nos3uumm mHaekca (pakTUYeckoro napameTpa, a TakXe BCe ero noA3fieMeHTbl
AnbTepHaTUBHO 3TOT 3 PeKT MOXeT 6bITb JOCTUTHYT Mnepegayeli No CCbisike, NMPU KOTOPOIi Kaxgoe MCnosib3oBaHue
dopmanbHOro mnapameTpa (C  LUeNblo 4YTeHus WA MoaudMKauMyM  ero  3HaueHusl)) paccmatpuBaeTcsl  Kak
MCMNO/Ib30BaHNE COMOCTaB/IEHHOTO eMy (PakTM4Yeckoro napameTpa Ha BpPeMsi BbIMOJIHEHUS Bbl30Ba MNOAMNPOrpaMmbl.
A3bIK HC onpepenisieT, Kakoi M3 3TUX ABYX MeXaHU3MOB AOJIKeH OblTb afanTMpoBaH A/a nepegayn napameTpos,
a TakKXe WUCMOoNb3yeTcs /M OAMH W TOT e MexXaHW3M Mpu pasHblX BbI30Bax OAHON M TOW >Xe nognporpaMmmbl’
BbinosiHEHWE NOAMNPOrpaMmbl  SIBASIETCS OWMBGOYHBbIM, ec/in ero 3geKkT 3aBMCUT OT TOro, Kakoil MexaHusm
Bbl6paH peanunsaynei.
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Ona napameTpa (knacca variable) dalinoBoro Tuna A3bIK He onpegenser 4eTKOro MexaHuW3Ma nepegayun
3HAYEHUS, HO cCCblka K (popmManbHOMY napaMeTpy [AO/KHA O6biTb 3KBMBANEHTHA CCbIIKE K (DaKTUYEeCKOMY
napameTpy. CumTtaetcsa owWmn6KOM, ecnvm 3/IeMeHT COMNOCTaB/IEHUS 3a4acT COMOCTaBeHME (PaKTUUYECKOro napameTpa
chopmanibHOMY napameTpy Paii/loBoro Tuna v 3TOT 3/IEMEHT COMOCTaB/IEHUA COAEPXUT PYHKLMIO NpeobpasoBaHus
TMna.

NMpumeuvyaHune — Bnpegenax nan 1K>x"POMNMMKMbI chopmasibHBIN NapameTp NoAYMHEH MHOGOMY OrpaHUYEHUIo, MCTekatowemy
M3 yKasaH»* NnosvTa, 3anatinMMm o cneuudpkaumm aToro napametpa. [ ¢hopMasibHOrO iupamMeTpa HeorpaHUHYeHHOro MHAEKCMPYeMOoro
TMNa AvanasoHbl *T« KaXAOW MO3ULMM MHAEKCA MOsyyatoTcst TO (haKTUUECKOro napameTpa, s (hopMaibHbIA MapameTp OrpaHuyeH 3TUMK
[AHanaxHamu.

JlaA napameTpoB MHAEKCUPYEMOro Wu CTPYKTYpPHOrO TMMOB NpaBuia udepefamyi 3HaueHuii npeanonaratoT, UTO ec/m K (hakTU4eckoMy
napameTpy Takoro rona ecTb o6pallieHrie TONIbKO Mo OAHOMY KMHMAY, ro adhekT BbBOBa NOANPOrpamMMbl He 3aBMCUT M HMO. UCMO/b3yeTcs
TVUN HeT pea/M3auueil konupoBaHue /19 Mepefayn napameTpoB EC/M Takux KaHa/loB MHOTO <M/I<PHMCP. ceaun Apyromy chopMasisHOMy
napameTpy coTioCTaB/leH NN e (haKTUYeckuil irapaxcrp). TO 3HayeHve hopMa/ibHOrO MapameTpa «BfyeTe* HeonpefesieHHbIM  rocsie
MoavduKaumm  hakTUHeCKOro MaprixTpn .Ta cyeT Moaudmkaummn apyroto hopmMasibHOro napametpa. Mpo6amu*, UCNonb3ytolas 3a»,0c
HeorpesiesieHHoe 3HaueHue, sisilaeksl OLWMGOYHON

2112 MNepepfpavya nNnapamMeTposB Knacca signal

Ans dopmanbHOro napameTpa knacca signal B BbI30OB nognporpammbl nepefatoTcs CCbIIKM Ha curHan, apalisep
3TOr0 CUrHana wan Bec BMecCTe.

Ana napameTpa knacca signal ¢ pexmmom in wunauM  inout dakTUYeckuii CcurHan conocTaBnseTcsa C
COOTBETCTBYHOWMUM (hOpMasibHbIM CUFHa/IOM B Havasne KaXpAoro Bbi3oBa. C 3TOro MOMeHTa «a BPeMS BbIMOJIHEHUS
Tena noAnporpaMmbl CCbiflka Ha QOpMasibHbIi CUTHaN B npefesiax BblIPaXeHUA 3JKBMBAaSIEHTHA CCbIIKE Ha
dakTnyecknii curHan.

Cuuntaetca owunbkoii, ecnn atpubytel STABLE, QUIET n DELAYED dopmanbHOro curHana oboro pexvnma
yuTalTcsa B npegenax noanporpamMmebl.

Onepatop npouecca COAEpPXUT pApaiiBep [ANS KaXAOro /TakTUYeCKOro CUrHana, CoMnocTaB/IEHHOTo ¢
dopmanbHbIM CUTHanoOM Buga out M inout B BbI30Be noanporpammbl. AHasIOTMYHO MoAnNporpamma CoAepXuT
ApariBep ANA KaxAoro opxwabHOro curHana pexuma out unm inout. o6bABMNEHHOrO B cneundukaunm 3Toi
nognporpamMmmbl.

Ana napameTpa knacca signal Buga inout wan out pgpaliBep (akTUY4ecKOoro CurHasa conocrtasfsieTcs
COOTBeTCTBYyOLWEMYy ApaliBepy opMasbHOro napameTpa B Havaslie Kaxforo Bbi3oBa. C 3TOro MOMeEHTa Ha Bpems
BbIMOMIHEHUS Tena nognporpaMmbl NpucBavBaHwWe ApariBepy (OPMasibHOrO CUrHasl;» 3KBUBA/NIEHTHO NPUCBaVBaHUIO
ApaiiBepy akTU4YecKoro curHana.

Ecnn dakTnueckuii curHan conocTtaenseTcs opmasibHOMY CurHany wo6oro Buga, TO NepBbld  JOKEH
0603HaYaTbCA CTAaTUYECKUM WMEHeM curHana. CumTtaeTcss OoWMOKOW, ecnu copmanbHas uUnm gakTuyeckas 4acTb
3/leMeHTa COMocTaB/IeHUs, WCMOMb3YyeMOoro A/ comnocTaBsieHus hakTuyeckoro curHana ¢opmasibHOMY cuUrHany,
coaepXuT yHKUMIO npeobpasoBaHna Tuna.

npumeyaih HO— Bnpegann Tena nognporpaMvbl hOpMIABHKA WNan MnogunHeH silo60oMy OrpaHUYEHWIO. BbITeKatoLemy
13 yKasaHus noatuna, «AaHHoro B crneundpmkaumy napamveTtpa. [ns hopMasibHOro curHasia HCOIUM-FOMMOTO UHAOEKCUMPYEeMOro Tun
rpaHyLpbl NOMyYatoTca U3 hakTUYECKOro CUrHasia U hopMasibHbI napameTp OTpsAuMYeH STUMKU donaHLamMu.

M3 BbilleykaszaHHbIX Mpasik/ C/cAydn. YTo npouedypa O napameTpoMm kiacca signal u Bugom out uav inout. Bbi3blBaeMasi NMpOLIECCOM,
«NepHleKa [0 Tow, Kak Jioboe. mpucrymeamve otody Lwipamedpy LlblyTpu aro» npouedypbl vmeeT adhekT. MpucBaviBaHWs npniiocpy
hopmMasbHOrO cuUrHasia 3KBueasieTubl MpyenanTbiM MCMCCPeACTBEHKO ApaiiBepy (hakTUHecKoro curHana, cogepxallemycs v npoiecce,
Bbi3blBatoLeM aty npoueaypy.

2.2 Tena noagnporpamm
Teno nognporpammbl (subprogram body) 3agaeT BbINOJIHEHME MOANPOrpaMmbl.

subprogram_body :: -
subprogram_spccificalion is
subprogram_dedarativc_pari
begin
subprogramjitalemcn!_part
end 1 designator J];

subprogram_declarative,pari :: =
{ subprogram_dedaraiivc_iiem }

subprogram_declarative_iteni : -
subprogram_dcdaration
| subprogram_body
| lype~dcclaration
| subtype_declaration
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constant.declaration
variablc.dcclnration
file.dcclaration
alias.dcclaration
attribute, declaration
attributc.spccificaiion
usc.dausc

subprogram_statcmcent_part 1 =
{ scqucntial.statcmcnt }

O6bsABneHne nognporpamMmMmbl Heo6sizaTeNbHO. [lpu ero OTCYTCTBUM H pPonM O6BSABMEHWSA BbICTynaet
cneundukauma noanporpammbl  (subprogram specification) B Tene noanporpammbl. [AnA  Kax[oro
06BbABNEHUA nNognporpaMmbl  AOJIXKHO 6bITb CcoOTBeTCTBYlOlWee Teno. Ecnum 3agaHo ©n  o6GbsiBleHWe
nognporpaMmbl U Tesio nognporpaMMbl, TOo cneyndukauns nognporpammbl B Tene nognporpaMmbl AOJDKHA
cornacosbiBaTbca (CMm. 2.7) co cneuundwukauueldi nognporpammbl B 06bsABAeHMW nognporpamMmmbl. Bonee
TOro, N o6bsIB/AEHME, M Teno NoANporpammbl [OJ/IXHO CTOATb HenocpeAcTBEHHO B npefesiax OAHOW W Tol
e o06s1acTu 06bABNEHWUIA.

Ecnn B KOHUe Tena noanporpaMmmbl cTOUT 0603HaveHne (designator), TO OHO AO/DKHO MOBTOPSATbL 0603HAYeHue
3TOW nognporpamMmel.

ANroput™m, peanusyemblii nognporpammoii, onpegensieTcs MocsiefoBaTe/IbHOCTbIO OMNepaTopoB, CTOSIWMX B
pasgene onepaTtopoB nognporpaMmmbl (subprogram statement part).

BbinonHeHne noanporpamMmMbl  akTUBU3MPYeTCA BbI3OBOM MognporpaMmbl. BbinonHeHne nognporpaMmmbl
3ak/0o4aeTcs B BbINO/IHEHUM MNOC/NeA0BaTe/IbHOCTU ONepaTopoB Mocse npegBapuTenlbHON YyCTaHOBKW COOTBeT-
cTBUA Mexay dopmanbHbIMKU W akTUYeckMmu napametpamu. [locne 3aBeplleHUA BbINOSIHEHUA [AenaeTcs
BO3BpaT B MeCTO Bbl30Ba (M BbINONHSAETCA HeobxoauMmoe ob6paTHoe KonuvpoBaHue OpMasbHbIX MapamMeTpoB B
thakTnueckue).

Mpouecc wau noAnporpaMmma cumTaeTcs POLMTE/NLCKOM ANs KOHKPETHON npouefypbl, €Ccnu 3TOT MNpouecc
WA nognporpaMma COAEepXUT onepaTtop Bbi3oBa MNpoueaypbl, OTHOCALWMIACA K 3TOW npouegype WM K poauTento
3TOW npoueaypsbl.

Ecnn dyHKUMA sBnsetcs poauTesibCKON ANA KOHKPeTHOU npouedypbl UM npouegypa COAEPXUT CCbIJIKY Ha
06bekT knacca signal mnu variable, To 06bekT AO/MKEH ObITb ONMcaH BHYTPU 06nacTu O06bABMEHWUI, CBA3aHHON
C 37Ol DyHKUMEeN, nanm BHYTpU obnactm o6bABNEHWIA, CBA3aHHOW C yka3aHHOI npoueaypoi. AHanormyHo, ecnu
YHKLNA COAEPXUT CCbIJIKY Ha 06bekT knacca signal wam variable, To 06bekT Ao/MKeH O6bITb OnNMcaH BHYTPU
o6naet»! 06bABNEHUI, CBSA3AHHOW C 3TOW OYHKLMEN.

N3 npaBun BuAUMOCTW criefyeT, 4YTO OObsBMEHME MoAnporpaMmbl  06A3aTeslbHO, €c/iM  BbI30B  3TOM
noanporpaMmbl  TEKCTyasibHO pacrofniaraetcsi nepef TesioM MOAMNPOrpaMmbl, M 3TO 06bABMEHME CamMO AOJ/HKHO
CTOSITb Nepej BbI30BOM.

BblleykasaHHble MpaBuia B OTHOWEHUW (YHKUMIA, a Takxe TOT ¢akT, 4YTO napameTpbl (PYHKUMW MOryT
ObITb TONBKO BMAa in, npegnosaratoT, UYTO PYHKLUSA HC MMeeT HWKaKoro apyroro adppekra, Kpome BblYUCNEHNSA
BO3BpallaeMoro 3HaudyeHusi. CriefoBaTesibHO, rapaHTupyeTcs, 4YTO (PYHKLMUA, akTuBM3Mpyemas SIBHO B npoLecce
npeobpasoBaHna 06bABNEHUA, WAN (YHKLUA, aKTUBU3MpyeMas HessBHO BO BpeMs LMKIa MOAEeNIMPOBaHuSA, HC
OKasblBaeT HWKaKoro addpekta Ha gpyrve 06bekTbl B OnNucaHuu.

23 CoBMeUweHMUeEeE nognporpammm

CunTtaetcs, 4TOo gaBa cnucka dopmanbHbiXx NapameTpoB umetoT (formal parameter list) oguH u TOT Xe
ruouab Tuna napamMeTpoB, ec/M M TO/IbKO E€C/IM OHU COAepXaT OAMHAKOBOEe KOJIMYECTBO MapamMeTpoB U B
KaxAol no3uumm CnMCKOB COOTBETCTBYMOLME NapamMeTpbl MMEKT OAWH W TOT Xe 6asoBblii Tun. CumMTaeTcs, 4TO
[Be MoAMNporpaMmbl MMEKT OAUH M TOT e MpPoduab Tuna napaMeTpoB v pe3ynbTaTa, ecnm 1 TONbKO ecnv
o6e OHM uMMEewT OAWH U TOT Xe npocmnb Tuna napaMeTpoB U, IM60 06e OHM ABAAKTCA QYHKUUAMKU C
OANHaKOBbIM 6a30BbIM TUMNOM pe3ysbTaTta, /IM60 HW Of4HAa W3 HUX HC sBNseTcs yHKUWeWn.

KoHkpeTHoe o603HayeHue noAnporpaMMbl MOXeT ObiTb WCMOMIb30BAHO B HECKO/IbKUX cheundukaumnax
nognporpamm. B 3aTom cnydae 37O 0603HayeHMe cuuTaeTCs COBMeELEeHHbIM; MoAnporpamMmmbl, WMelowWwme Takoe
o603HayeHne, TakXe CUMTATCS COBMELWEHHbIMU W, CnefoBaTeslbHO, COBMeLlalTcs Apyr ¢ apyrom. Ecnu pgBe
nognporpammMbl COBMelLaloTCA APYr C APYrOM, OA4HA M3 HUX MOXEeT CKPbITb APYry0 MNpW eAUHCTBEHHOM YC/OBUW,
4yTo obe noanporpaMmbl UMEKT OAMHAaKOBbI Npoduab Tuna napameTpoB U pesynbTara.

BbI30B COBMeELEHHOM MoAnporpaMmbl siB/SIETCA HEOAHO3HauyHbIM (M cnefoBaTeslbHO HeAOoMnyCTUMbIM), ecnu
MMA nognporpamMMbl, KOSIMYECTBO COMOCTaB/ieHWI A napamMeTpoB, TUMbl M MNOPSAAOK (haKTUYecKMX MnapameTpos,
vMeHa (opMasnbHbIX MnapameTpoB (MPW MCMNOSIb30BaHUM WMEHOBAHHbIX COMOCTaB/IEHWIA) W TuUn pesynbTarta

(0N PYHKUWIA) He NO3BONAKT MAEHTUPUUMPOBATbL TOYHO OAHY (COBMELLEHHY) cheyudukaLni nognpor-
pammbl.
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Mpumepsbl

1 - - O6GbABMEHUA COBMELEHHbIX MNOAMNPOrpaMm:
procedure Write <F: inout Text; Value: Integer);
procedure Write (F: inout Text; Value: Siring);

procedure Check (Setup: Time; signal D: Data;
signal C: Clock);

procedure Check (Hold: Time; signal C: Clock;
signal D: Data);

2 - - BbI30Bbl COBMeELEHHbIX MOAMNPOrpaMm:
Write (Sys_Output, 12);

Write (Sys_Error, "®aKTUYeCKUA BbIXOL HC COOTBETCTBYET OXupgaemomy'");
Check (Sctup->10ns, I»Bus, 0>Clkl);

Check (Hold->5ns, D=>Bus, 0>Clk2);
Check (15ns, Bus, CIk); - - [BYCMbIC/IEHHO, CeTu
- - Data’Base = Clock’Base

NMpumeuvyaHune M noHATVie MpPOchWIs TUMNa MapaMeTPoB M pesysibTaTa HC BXOASAT VMMeHa MapaMeTpoB, KlacChl MapamMeTpos,
BUf MapaMeTpoB, MOATWMbI MapaMeTpe)» WU HesBHbIE BbIPKEHUS (A TakkKe WX HaMuvMe WU OTCYTCTBYE).

HeosiMMBYHOCT MOryT (HO HeoGsi3aTeslbHO) BO3HMKATb, KOrfa (hakTH-TECKVE MapameTpbl BbBOBa COBUCLLCLUOV HOAMPOIT)aMvbl camui
AB/MALOTCS BbI30/1aMV COBMELLEHHBIX (OYHKLWIA, MUTepanamn uan arperatamy. HeofHO3HaUHOCTb MOXET (HO MEeOGBLITC/IbHO) Takke BO3HUKHYTb,
KOrfia HECKOJIbKO COMMETLIEHHbIX MOAMPOrpamMM, MPUHaZ/IeXaMX Pas/iviHbIM TUKE raM. OKasbIBalOTCS BUAUMBbIMU. Takne HeoAHO3HAYHOCTV
MOTYT ObITb paspeLleHbl ABYMS CrocoGamu: /11 HEKOTOPbIX WM BCeX (hakTUYeCKVMX TUPAMCTPOB H A/ pesyrnibTata (eC/M OH CeTb) MOXeT
6b|‘|’b(I/ICI'IOé1té3SOBaHO KBa/IMOULMPOBAHHOE BbIPKEHVE; WM MMSi MOANPOrpaMMbl MOXET GbiTb BbIPaXeHO Gosiee TOYHO Kak pacuTpcluioe
HMst (cM. 6.3).

2.3.1 CoBMeLlleHMe onepaLuii

O6bsiBNeHne PyHKLUM, 0603HaUYeHNe KOTOPOIi SIB/IIETCS CUMMBOJIOM OMepaTtopa, MCMosib3yeTcsi A/l COBMELLEHUs
onepaTopa. locneAoBaTeNbHOCTbL CUMMBOJIOB, MPeACTaB/soWAs 3HAaK onepatopa, AO/HKHA coBmajaTtb C O4HUM U3
onepaTopoB, MNpUHaAfexalwmx K O4HOMY W3 LIecTW K/IacCOB OMNepaTopoB, OMNpPeAesieHHbIX B 7.2.

Cneumndukaumsa nognporpaMMbl YHapHOTo onepatopa AOJ/IKHA UMeTb eAMHCTBEHHbIN napameTp. Creuudukayus
nognporpammbl 6MHaApHOrO onepatopa AO/KHA MMeTb fABa napameTpa; B KaXOoM WCMNO/Ib30BaHUM 3TOro onepaTopa
nepeblii napameTp BbICTynaeT B POsM /IEBOTO OfnepaHaa, a BTOPOW - B POy NpaBoOro ornepaHAaa.

Ana onepatopoB “+” un LONyCKaeTCsA COBMeLLleHWe - KakK YHapHOro, Tak U 6MHapHOro onepaTtopos.

MpumeuyaHue — CoBMELIEHNE OMepatopa PaBeHCTBA HC SUMSICT Ha BbIGOPKY asibTepHaTMB B Ofepartope obibapa uau B
onepatope BbIGOPOUHOrO Ha3HAYeHWst CUrHaa.

CoBMelLieH/e ONepaTopoB, BbIMO/HAWMXCA MO YKOPOUEeHHOI cxeme, Takux kak and, He mogpasymeBaeT, WTO chyHKUMS, 06O3HaHeHHas
TakMM OrnepaTopoM, OyAeT aKTVBU3MPOBATLCS MO TaKOW e Cxeme.

DYHKLUW, COBMELLAIOLLME CMMBOJIbI OMEPaTopoB, MOTYT Takke BbBbIBATLCS C MCMO/Mb30BaHVeM OBbIUHOV HOTaLMM BbBOBa (DYHKUMM B
OT/IM4YMe OT HOTauWM OrnepaTopa.

Mpumepsl
1 type MVL is CO* 'I', Z\ 'X")

2 function “and" (L, R: MVL) return MVL;
function “or" (L, R: MVL) return MVL;
function “not” (R: MVL) return MVL;

3 signal Q, R, S: MVL;

4 Q <- X' or 'T;
R <- “or* CO’, *Z*);
S <= (Q and R) or not S;

24 ® yHKU UM pas3peweHUNA

DYyHKUNA paspeweHns — 23TO0 (QYHKUMA, KOTopas onpegesnseT, KakMm 06pa3oM 3HaYeHUSA HEeCKOIbKUX
NCTOYHUKOB KOHKPETHOro curHana [Ao/KHbl ObiTb paspelleHbl B OTAe/lbHOe 3HayeHue ANa 3TOro CcurHana.
DYHKUMN paspelleHnss COMOCTaBASATCA CUrHanam, Tpebyllwum paspelleHuss, BK/IOYEHWEM UMEHN QYHKLUN
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paspeleHnss B OGBABMEHUS 3TUX CUTHA/IOB WN OGBABAEHUA WX NOATMNOB. CUTHaM C COMOCTaB/IEHHOW emy
dyHKUMel paspelleHns Ha3biBaeTCs paspeleHHbIM curHanom (cm. 4.3.1.2).

DYHKUUS paspelleHnss A[O/HDKHA MMeTb OfVMH BXOAHOM napameTp B BuAe OJHOMEPHOro HeorpaHW4YeHHOro
mMaccuBa, TWMN 3MEMEHTOB KOTOPOro COBMAajaeT C TWUMOM 3/IEMEHTOB paspelleHHOro curHana. MoaTwn uvHAeKca
3roro MaccuBa [AO0J/KEH YA0BNETBOPATb YUC/Y MWCTOYHUKOB /OGOro CUrHana, paspellaeMoro 3Tol (DyHKUMe.
Tun BO3BpawaemMoro 3HauyeHUs (YHKUUKM TakXe [O/KEH coBrnagatb C TUMNOM CcUrHana.

®yHKUMS paspelleHusi, COMocTaB/ieHHasi paspeleHHOMY curHany, onpegensiet /PaspelleHHOe 3HaYeHUe aToro
CUrHana Kak (YHKLWIO COBOKYMHOCTW BXOAOB OT COBOKYMHOCTM WX WCTOYHWUKOB. ECNM paspelleHHbli curHan
OTHOCUTCS K HEKOTOPOMY COCTaBHOMY TWNy W MoA3/EMeHTaM 3TOro Tuna TakXke conocTasBfieHbl YHKUUN
paspelleHunsi, TO NOCNefHME HC OKa3biBalT HUKAKOro adhekTa Ha Mpouecc onpefeneHnsi paspelleHHOro 3HavyeHus
3TOro curHana.

DYHKUNN paspelleHns akTUBU3UPYIOTCSA HESBHO B TeYEHMe KaxAOoro Luukaa MoAennpoBaHusi, B KOTOPOM
COOTBETCTBYHOLLME paspelleHHble CUTHanbl akTUBHbI (cM. 12.6.1). KaxAablii pas, Korga akTuBusunpyeTcss yHKLUSA
paspelleHuns, el nepegaeTcs 3HAYEHUE WHAEKCUPYEMOrO TWNa, KaXAblii 3/71eMeHT KOTOporo’ onpegensietcs
COOTBETCTBYIOLWMUM UCTOYHUKOM pPa3peLleHHOro CUrHana, 3a WUCKIIYEHMEM TeX WCTOYHWKOB, KOTOpble SBASOTCS
ApaliBepamu, 3HAYeHUsi KOTOPbIX OnpeAensioTcs NycTbiMW  TpaH3akumsmu  (cm. 8.3.1.). Takue pgpaiiBepbl
HasblBalTCs OTK/YEHHbIMW, [na onpefeneHHbIX akTuBu3auuii (0CO6eHHO AN Tex, KOoTopble BEKyT
paspelleHne UCTOUYHUKOB CUTHana, o6bSABEHHOTO Kak WWHA) PYHKLUSA paspelleHnss MOXeT GbiTb aKkTUBM3MpOBaHa
C BXOAHbIM MapamMeTpoM B BuAe MNYyCTOrO0 MaccuBa; Takoe C/ly4aeTcs, Korga BCe WMCTOYHWKW LWUHbI ABASIOTCA
ApaliBepamn 1 BCE OHW OTK/IIOYEHbl. B 3TOM cnyyae (yHKUMSA paspelleHns AO/IKHA BO3BpawaTtb 3HayeHwue,
npeacTaBnsiollee Takoe COCTOSIHWE LUMHbI.

Mpumep

function WIRED_OR (Inputs: BIT_VECTOR> return BIT
is constant FloatValuc: Bit '0’;

begin

if Inputs’Length - 0 then
- - chnyvaii, korga Bce ApaiiBepbl LWWHbI ABASOTCA

OTK/IIOYEHHbIMU

return  FloatValuc;

else
for | in Inputs’Rangc loop
if Inputs (I) - T then
return 'P;
end if;
end loop;
return 'O%
end if;
end;
25 O6bABMANEeHMNSA nakerToB

O6baBneHne naketa (package declaration) onpegensiet uHtepceiic gnsa naketa. O6nacTb AeNCTBUA 0ObABIEHUS
BHYTPM MakeTa MOXeT OblTb pacliMpeHa Ha Apyrue Moay/sv MnpoekTa.

package_dcclaration : =
package identifier is
package_declaralivc_part
end (p</eioge_simplc_namcl;

packagc_dccl3rativc_part =
{packagc_dcclarative_itcm}

package_declarativc_itcm :: -
subprogram_dcclaration
| typc_dcclaration
| subtypc_dcclaration
| constant_declaration
| signal_dcclaration
| filc_dcclaration
| alias_dcclaration
| component_dcclaration
| attributc_dcclaration
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| atiribuie_specificalion
| disconneclionjspccification
| use_clausc

Ecnn B KOHUEe 06bsiBfeHUss naketa CTOMT MNpoctoe wumsi (simple name), TO OHO [AO/HKHO MNOBTOPSATb
MAEHTUUKATOP 3TOTO 06BABMEHUS.

J/1IeMeHTbI, OnucaHHble BHYTPW O6BABMEHWS MNakeTa, CTAHOBSITCS BUAUMbIMW KOCBEHHO BHYTPU KOHKPETHOrO
MOAYyNs MpoekTa Be3fe, F4e UMs 3TOr0 MakeTa BMAUMO B 3TOM Mogyse. YKasaHHble 3/1EMEHTbl MOTyT Takxe
6bITb HemocpefCcTBEHHO BUAMMbLIMU MPU MOMOLM COOTBETCTBYIOLErO OMUCaHWUA WCMofb3oBaHuA (cMm. 10.4).

MpwummeuyaHNe— Hammume Tena naketa Au» BCEX MNakeToB HeobA3aTenbHO. B eMeTKOCTM, Teno naketa THGAXTMbIK», Cenm
B 00bABNEHNM NakeTa HC COAepXaTcs ONWCcaHWs MOANPOrpaMM MW HEMOMHbIX «CEKTaHT.

MognporpamMma. MATKaNUAN Ha Apyrom stuxe. MOXeT GbiTb AOCTYMHa 3ajaHueM ec WHTepdeiica M mete onucaHWs MOANPOrpammbl
BHYTPW OXWB/IEHWA NakeTa, iC MMEIOLero COOTBETCTBYIOLLEro Teno Tena Takoii n,Tanp,->rpamMmbl JO/MKHO GbiTb COMOCTaBAEHO O6bLABAEHWIO
ec uHTepdeiica cikhx/ kim. aaHrCAWMM OT pesnusaiuMM. Hampumep, BCTPOEHHble (YMKWKUM, N6GeCnCUNBaeMMC KOHKPETHON MOAE MPYOLLEA
nporpaMmoii, moriu 6bl 6bITh 06bABMEHBI UMEHHO TakuM Crnocobom. MpeanonaraeTcs, 4YTO MOANPOrpamMMbl Na ApPYrMX «MXax, OObsBAEHHble
Takum nyiCM, peanusyloT CeMaHTWKy, MogpasyMeBaemMyl0 UX onmcaHusimu WHTepdelicos.

Mpumepsl
1 O6bsABMeHMe nakeTa, He Tpebytlolee Tesa nakeTa:

package TimeConstonts is

constant tPLH: Time : * 10ns;
constant tPHU Time : - 12ns;
constant tPLZ: Time ; - 7ns;
constant tPZL: Time : - 8ns;
constant IPHZ: Time : - 8 ns;
constant tPZH; Time : - 9ns;

end TimeConstanis;
2 0O6baABNneHve nakeTa, KoTopoe MOXET WMETb Te/i0 NakeTa

package TriSiate is
type Tri is ('O, T, 'Z\ 'l

function BitVal (Value: Tri) return Bit;

function TrivVal (Value: Bit) return Tri;

type TriVcctor is array (Natural range < >) of Tri;

function Resolve (Sources: TriVcctor) return Tri;
end TriStatc;

26 Tena nakerToB
Teno naketa (package body) onpepensieT Tena nognporpamMmm WM 3HAYEHUS HEMOJIHbIX KOHCTAHT, OMUCAHHbIX
B 00bAB/EHMN MakeTa.

package body :: -
package body packagc_$implewname is
package_body_declarative_part
end [package_simple_namej;

p3ckagc_body_dcc)arative_part :: -
{package_body_dcclarativc_itcm}

package_body_dcclaraiiveJiem :: -
subprogram_dcclaration
| subprogram_body
* typc_dcclaration
| subtype_declaralicm
| constant_dcclaralion
1 filc_dcclaratk>n
t alias_dcctaration
| use_clauso
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Mpoctoe umsa (simple name), cTosillee B Havasle Tena nakeTa, [O/DKHO MOBTOPATb WAEHTUdUKATOP nakeTa.
Ecnn B KoHUe Tena naketa CTOWT MPOCTOE MMS, TO OHO AOJIXHO coBMagatb C WAEHTU(UKATOPOM B 06bABNEHUN
naketa. Hapsgy C TakMMu 37eMeHTamMn KakK O6bsiB/IeHMe KOHCTaHTbl Tesio nakeTa MOXeT cojepxaTb Apyrue
06bAB/IEHNsA, CNOCO6GCTBYIOWNE OMpeAenieHnto Ten MnoAnporpamMm, OMUCaHHbIX B 0ObABMEHUN NakeTa. DN1EMEeHThl,
ob6bsABMEHHbIe B Tefle naketa, HC MOTyT ObiTb BUAMMbIMW BHE 3TOro Tena.

Ecnn KOHKpeTHOe 06bsB/EHME MakeTa COAEPXWT oOnucaHue HeMnosIHOW KOHCTaHTbl (cm. 4.3.1.1), 70 B
COOTBETCTBYIOWEM Tesie naketa [O/DKHO MOABUTbLCA OMNUCaHWE KOHCTaHTbl C TeM Xe wugeHTudukatopom. Takoe
onncaHne o6bekTa HasbiBaeTcsi MOJIHbIM oOnMcaHveM HeMnosIHOW KOHCTaHTbl. YKasaHwe noAaTuna B MOJIHOM
onncaHuM [OJHKHO COrNacoBbiBaTbCA C yKa3aHMeM MnoATuna B HEMosIHOM OMWCaHWW KOHCTaHThbI.

B npegenax o6bABMEHUA nakeTa, cofepxalliero onvcaHme HemnosIHOW KOHCTaHTbl, U BHYTPW Tena 3TOro nakerta
[0 OKOHYaHWs COOTBETCTBYHOLWEro MOJIHOFO OMWCaHWS WCMONIb30BaHWe MMeHU, O0603HavaloWwero OT/IOXKEHHYO
KOHCTaHTy, AOMyCKaeTCsA TONIbKO B HEABHbIX BbIPAXEHUAX A5 /0Ka/bHbIX MapamMeTpoB HAaCTPOWKW, JIOKalbHbIX
nopToB WAW opmasibHbIX NapaMeTpoB. Pe3ynbTaT BbIUYNC/IEHUA BbIPAXEHWS, CCbINAKOWErOCA Ha HenosiHylo
KOHCTaHTy [0 NpeABbINO/IHEHNA COOTBETCTBYIOLWEro MOJSIHOr0 OMNMCaHus, SA3bIKOM HC OnpejeseH.

Mpumep —

package body TriSlatc is
function Bitval (Value: Tri) return Bit is

constant Bits: Bil_Vcctor : - “0100";
begin
return Bits (Tri’Pos(Value));

end;

function TriVal (Value: Bit) return Tri is
begin

return Tri'Val (Bit’Pos(Valuc));
end:

function Resolve (Sources: TriVector) return Tri is
Variable V: Tri ; - 'Z’;
begin
for i in Sourccs’Range loop
if Sources(i) /- 'Z’ then
if V - 'T then
V : = Sourccs(i);
else
return 'E’;
end if;
end if;
end loop
return V;
end;

end TriStatc;

27 MpasB wnna cornacosaHMWMSA

Bcskuii pas, korga npaBuna fi3bika Nn6o TpebytoT, NMbo gonyckaloT nosiBNeHve cneunurkaunm KOHKPeTHOM’
nognporpammbl 605iee 4em B O4HOM MecTe, B KaXJOM TaKOM MecCTe paspelleHbl criegyloline Bapuayun:

1) YucTtoBoii nuTepan MoXeT 6biTb 3aMelleH APYrMM YMCAOBbIM MTepasioM, CeTU U TO/IbKO ceTu oba OHu
MMeIT OAMHAKOBOE 3HauyeHwue.

2) Mpoctoe MMSA MOXeT 6biTb 3aMEHEHO pacWUPEeHHbIM WMEHEM, B KOTOPOM 3TO MPOCTOe UMS WCMO/b3yeTcs
Kak cyddukc, ecnm n ToNbKO ecnnm B 060MX CrAy4vasx CMbIC/T MPOCTOr0O MMEHW onpegensieTcs O4HMM W Tem Xe
o6bsABeHVEM.

CuuntaeTtcsa, u4YTO pABe cheuyndukaunum nognporpaMMbl COMNacylTCA, ecim  (MCKaYas KOMMeHTapum w
Bbllleyka3aHHble [OMNycTUMble Bapuauun) ob6e OHW npeAcTaBfieHbl OAHOMW W TOW Xe noc/nefoBaTeslbHOCTbIO
NeKCUYEeCKUX 3/IEMEHTOB W COOTBETCTBYIOWMM JIeKCMYECKMM 3/ieMeHTaM npaBwiamMy BUAUMOCTUM  [acTcs
OANHAKOBBbIi CMbICAL.

CornacoBaHve TakxXe ONpeAeneHo AN yKasaHuil nogtuna B OGbSB/IEHVSIX HEMOJIHbIX KOHCTaHT.

NMpumeuyaHne — lpoctoe MMA MOXET OGblTb 3aMEHEHO PacLUMPeHHbIM WMEHeM, [axe €eC/M 3ro MpocToe UM SBSeTCs
npecivKCOM COCTaBHOTO MMeHW. Hanpumep, «nnaBHoe uMms Q.R MOXeT 6blb 3ameHeHO Ha P.Q.R. ecrmm O 06BLSBMEHO HenocpeACTBEHHO
BHYTpU [*.
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Criefiytolmii NpYMep COAEPXUT Creundukaumm, KOKpbIB HE COMIacyloTCs HT-Ly TOro, 4YTO He Mpeaemkucubl ogyoll 1 Toin e
roerie.'KTTes>.MOCTbIO JIEKCUYECKUX  OfICMENTOO.

procedure P <X. Y: INTEGER);
procedure P (X: INTEGER; Y: IVTRGER);
procedure P (X. Y :in INTEGER):

3 TUnbl

B pgaHHOW rnaBe onucaHbl pas3/iM4yHble KaTeropuy TWUNOB, NpegycmaTpvBaemble $A3bIKOM, a TakXe 0cobble
TUMbI, KOTOPble ABNAKOTCA npegonpeeneHHbiMn. OnucaHue Bcex NpegonpefesieHHbIX TUMNOB COAEPXUTCHA B nakeTe
STANDARD, 06bsiBNeHne KOTOPOro cofepxutca B paspgene 14.

Tun XapakTepusyeTCcs MHOXeCTBOM 3HauyeHWli M MHOXecTBOM onepauuii. MHOXecTBO onepauunii Hag TUNoMm
nogpasymeBaeT SIBHO OMMCaHHble MOAMPOrpamMMbl, WMMelOLWMe napamerpbl Wan pesynbTaT 3T0ro Tuna. B 3Tto
MHOXeCTBO BXOAAT TakXe npegonpedeneHHble onepatopbl (cMm. 7.2). Onepauuun, 06YC/OB/IEHHblE 3TUMU
onepatopamu, CTaHOBATCS HESIBHO OOBABMEHHbIMU A1 KOHKPETHOro OMnucaHusa Tuna cpasy focse 3Toro onvcaHus
He3aBMCMMO OT 70ro, MMeKTCA NN 3a 3TUM ONUCaHWeM [Apyrne sBHble OMUCaHUA.

MmetoTca 4veTbipe knacca TvnoB. CKanfipHble TMNbl — 3TO Uenble, NiasBatolwue, U3NYECKUE TUNbI U TUMbI,
onpegensiemMble MepeyncrieHVeM WX 3HAUYEHWUI; 3HAYEHUA ITUX TUNOB He UMeT anemeHToB. COCTAaBHble Tunbl
— 9TO WHAEeKCUpyeMble W CTPYKTYPHble TWMbl; 3HA4YeHUss STUX TUMNOB COCTOAT W3 3HaAYeHUI 3SNEeMEHTOB,
CcbIIoYHbIE TUMBLI 06ecneunBaloT AOCTYN K 06bekTaM KOHKpeTHoro Tuna. ®alifioBble Tunbl o6ecneunsaloT A0OCTYN
K ob6bekTaMm, cogepXxawum nocnefoBarelbHOCTb 3HA4YeHUi KOHKpeTHOro Tuna.

MHOXeCTBO BO3MOXHbIX 3HauYeHWli 06bekTa KOHKPETHOro Tuna MoXeT MOAYMHUTLCA YCNOBUIO, Ha3blBaeMOMY
orpaHn4yeHMeM (ctofa Takxke BXOAWUT cryyali, Korga orpaHMyeHue HC ycTaHaB/MBaeT HMKaKMX rpaHul); cumTaeTcs,
4yTo 3HauyeHuwe Y[O0B/NEeTBOPSAET OrpaHW4YeHuto, ecni OHO YZAOB/IETBOPSET COOTBeTCTBYylOWeMy ycnosuwo. logTun
— 9TO TWN BMeCTe C OrpaHuW4YeHUeM; CUUTaeTCs, 4YTO 3HaydeHune MPUHAAIEXKUT MNOATUMNY KOHKPETHOro Tuna,
€C/IN OHO MPUHAAMEXUT ITOMY TUMY U YAOBETBOPSIET OrpaHuWyeHuto; 3TOT TUMN HasbiBaeTcsi 6a30BbIM TWUMOM
aToro nogTuna. Twn ABAsSeTCA NOATUNOM camMoro cebs; Takoi noATun HasbiBaeTcs HEOrPaHUYEHHbIM; OH cBA3aH
C YC/IOBMEM, HC Hanaralwum HWKakKux rpaHul. bas3oBbIM TUMNOM Tuna SABNSETCA caM TuM.

MHOXecTBO onepauuii, onpegeneHHblXx ANS NoATMNA KOHKPETHOro Twuna, BK/AO4YaeT B cebs onepauum,
onpefesieHHble AN 3TOr0 TMna; OA4HaKO onepauuuM npucBamBaHuA A8 06bekTa, MMeloLWero KOHKpeTHbIW noartum,
AeicTBUTENbHbI TOMBLKO A1 TeX 3HaYeHui, KoTopble MpuHaanexar 3Tomy noaTvny. [JononHUTeNbHble onepauuu,
TakMe Kak KBanuguumposaHuc (B KBa/IMMPULMPOBAHHOM BblPaXeHWUN), ABHO OMpefesisgioTca onucaHnem nogruna.

TepMuH MOAKM’MCNT MCNO/b3yeTCsl B HacTosileM CTaHAapTe BMECTO TepMUHa 3/IeMeHT Ans 0603HauveHus
nnbo anemMeHTa, NM6GO 3/leMeHTa [APYroro 3afeMeHTa WM MonancmeHTa. B mecTtax, rae gpyrue noAsnCMCHTbI
MCKJ/TIOYEHbI, WCMOJIb3yeTCA TePMUH 3/1IeMEHT.

KOHKpeTHbI/A TUN He [0/KeH MMeTb NOA3/EMEHTbI, TUM KOTOpPbIX 3TO caM Tun. Ums knacca TUNOB B faHHOM
pYKOBOACTBE WCMOJMb3yeTCA Kak KBanndukatop A58 O6bekTOoB W 3Ha4YeHWi, MMelwWwux TUMN paccmaTtpyBaemoro
knacca. Hanpumep, TepMuH "MHAEKCUpYyeMbli O0O6bekT" MCnosb3yetca AN OOBbEKTOB, TUMOM KOTOPbIX ABAsSeTCA

MH,D.eKCMpyeMbIVI TUN; aHanornyHo, TepMUH "CCbIZIOYHOE 3HaudeHue:" WUcnosb3yeTca A/19 3Ha4YeHUSA CCbII0YHOro
TMNa.

MpuumMmeyaHMWe — MHOKECTBO 3HAYEHUs] MoOAMLIA — 3TO MOJIMMOXECHIO 3HAYEHMIA Ga3CToeo TUMW. MOAMKUXCC-THN U 06s13aHO
6bIMb CO6CTBEHHBIM MOAMHOXECTBOM.

3.1CKununAapHME TUNbI

CKansipHble Tune BK/IOYAKT B cebsi nepeuncnsieMblie TUMbI, Lenble TUMNbl, PU3NYeckme TUMNbl U NaaBawoLLme
TUNbl. Mepeuncnsemble U Uenble TUMNbl HasblBalTCA ANCKPEeTHLIMKU TUNamu. Llenbie, nnasawwme n usnyeckme
TUNblI Ha3biBalOTCA UYUC/OBbIMU TUMNAMW. Bce ckanspHble TWMbl YNOpPSAOYEHbl; APYTMMU C/loBaMu, Bce onepauumn

OTHOWeHnA npegonpegeneHol Ana ux 3HaueHuli. Kaxpoe 3HavyeHue ANCKPEeTHOro mnnn cbmsmuecr(oro Tnna wumeet
nomvep nosvumm B BuUAe UEesIoro 3HadeHusd.

scalarjype.definilion :: -
enumeration_typc_defini\ion
| inieger_type definition
I floating_lype_definition
I ph.vsical_typc_definition
range_constraim :: - range range

range : - range_altribute_namc
1 simplc_cxpression dircciion simp!~expression

direction :: - to | downto
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Avana3oH (range) 3ajacT MNOAMHOXECTBO 3HayeHuWii ckanspHoro Tuna. [uana3oH asnasetca MNyCTbIM
Anana3oHoM, ecnn 3afaHHoe MOAMHOXeCcTBO MycTo.

Avana3oH L to R Ha3biBaeTcs BOCXOAAWMM Auana3oHom; cetu L > R. To 3TOT Agmanas3oH nycT. [ijnanas3oH
I. downto R Ha3sbiBaeTcA HUCXOAALLMM pauana3oHom; ecim L < R, To aTOoT AuanasoH nycrt. MeHbwas wu3
Be/mMuMH L n R HasbiBaeTcss HUWXKHEW rpaHuLUen, a 6Gonblias — BEPXHEN rpaHuLUein guanasoHa.

CunTaetcsa, 4To 3HayeHue V NPUHALNEXKUT [AMaNa30HY, ecsiv OTHOWEHUSA (HUMXHAA rpaHuua <- V) u
BEPXHASA rpaHuua) BepHbl W cam AuanasoH HC sBNsetca nycTbiM. Onepatopbl >, < W <- B BbIWeECTOAWMNX
onpegeneHNax ABMAAKOTCA nNpefornpenesieHHbLIMU ornepartopamn MPUMEHUMOIKD CKa/IApPHOro Tuna.

CunTaeTtcsl, 4YTO 3HayeHue VI cTouT fieBee 3HayeHUsA V2 BHYTPM KOHKPETHOro Auana3oHa, ecnvM o00e» OHU
npuHagnexar 3ToMy Auanas3oHy un nnéo V2 cnepyeT 3a VI, ecnu avanasoH fBAsieTCA BOCXOoAsWMM; nnéo V2
npepwectByeT VI, ecnum paAuanas3oH sBAseTCS HUcxoasAawum. [locnefoBaTesibHOCTb  3HAYEHU  KOHKPETHOro
AvanasoHa siBnsieTcs YNOPSAA0YEHHON CneBa HampaBO, eciM KaxAoe 3HauyeHue B 3TOW NocnefoBaTesibHOCTM CTOUT
neBee criefylolero 3Ha4YeHMs B 3TOl nocsiegoBaTe/lbHOCTU BHYTPM 3TOr0 AManasoHa «3a UCK/YEeHMeM nocrefHero
3HayeHus).

Ecnn orpaHnyeHue pgnanasoHa (range constraint) ucnonb3yeTca B ykasaHUW MoaTuna, TO TUM BbIPaXeHUW
(a TakXke TMN rpaHuy aTpubyTa-gmManaszoHa) A0/KEH coBnagaTtb C 6a30BbIM TUMOM, 3agaBaeMblM 0603HayYeHUEM
TMna B 3TOM Yykas3aHum noaTtuna. OrpaHuyeHue pgunanasoHa COBMECTWUMO C noaTMNOM, eCNu Kaxpas rpaHuua
3TOro AnanasoHa MNpUHaANEXWUT 3TOMY MOATUMY, WM 3TO OrpaHMYeHue AnanasoHa onpegensieT NycToOil AnanasoH.
B npoTMBHOM cnyvae orpaHuyeHue guanasoHa HECOBMECTUMO C MOATUMOM.

HanpaBneHne orpaHuyeHusa pgunanas3oHa cosBnagaeT C Hanpas/ieHWeM AuanasoHa, WCMNosib3yemMoro B 3TOM
orpaHuyeHun.

W PumMcuynunuc — Mponuia MHAEKCMPOBaHMM M mcpaiuili MCUOMAEYKH 3HAUEHWSI JHEKPE MHAX MUK,

3.1.1 I'IepeqwcnﬂeMble Tunbl
OnucaHue nepeuncnsiemoro Tifna onpepensieT nepeuyncnsiembiii Tvn.

enuineraiion_typc_dcfiniiion 1 =
(enumerationJitcrnl, {. enumeration,,literal})

cnumerntionjiicral : - identifier | characterjiteral

NpaeHTUMKaTOpbl WU CUMBOJIbHbIE SUTEpPasbl, 3ajaBaeMble OMUCAHWMEM MepPeynucsISeMoro Tuna, HC [O/MKHbI
noBTopATbcA. Kaxpasa cneuudukauns nutepana nepeuncnenHus (anumcralionjiu-ral) sBnsetca o6bABNeHvem
COOTBETCTBYIOLWErO NuTepasna MepeyncneHms.

Mepeuncnsiemblii TUN 6GyAeT paccMaTpuBaTbCsi Kak CUMBOJIbHbIA TWM, ecnyv XOoTs 6bl OAWH W3 ero nuTepana
nepeymcneHvs npeacTaBfeH CUMBOJIbHbIM JINTEPasioM.

Kaxablii nuTepan nepevyncrieHns nopoxpaeT YHUKaNbHOe MepeyncnsiemMoe 3HauveHue. [pegonpegeneHHas
3aBNCMMOCTb C/elOBaHNA MeXAy nepeyuncnseMbiMyM 3HAYEHUSMU BblTEKaeT M3 NopsiAka COOTBETCTBYHOLWMX HOMEPOB
nosvuuii. Homep noO3ULMKM 3HaAYEHWS MEPBOrO MEPEYUCNIIEMOro NuTepasna B cnucke ecTb 0; HOMep no3uuuUn
KaXAoro rnocreayolWwero nutepana nepeyncneHns B 3TOM Chvcke Ha | 6Gofblle, Yem HOMep MO3ULUK
npeALwWwccTBy OWEro nutepnna.

Ecnv ogHM M TOT Xe MWAEHTU(UKATOP WAN CUMBOJIbHLIA fMTepan 3afaH H 6Gosee 4yem OAHOM OnucaHum
nepeyncnsieMoro Tuna, TO COOTBETCTBYWOLME fuTepanbl cuuTatoTcA COBMELLEHHbIMW. B nw6om MecTe, rae
BCTPEYaeTCsi COBMELLEHHbIW nuTepas, TUM 3TOro fiMTepasa AOJ/KEeH ObiTb onpeAensieMblM M3 KOHTEKcTa.

Kaxpoe onucaHue nepeuyncsisemMoro Tuna onpegenset BOCXOAAWMIA AnanasoH.

Mpumepsbl

1 type MULTI_LEVEL_LOGIC is (LOW, HIGT, RISING, FALLING, AMBIGUOUS);
2 type BIT is (T, 'O);

3 type SWITCH_LEVEL is ('O’, T, 'X'"); — coBMeleHne
0'n T

3111 Mpe<onpepenemHdsbl e nepeynmcnsaemble m u n bl

MpeponpeneneHHbIMU nepevyncrsieMmbiMun Tunamu ABNAOTCA CHARACTER. BIT, BOOLEAN "
SEVERITY_LEVEL.

MpeponpegenerHHbin Tun CHARACTER sBAsieTCA CMMBOJIbHbIM TUMOM, 3HAYeHUSIMU KOTOpPOro» siBnsietcs 128
cumBonoB ASCIIl. Kaxablii n3 95 rpauuyecknx CUMBOJSIOB r stom MHOXECTBE 0603HAYaETCS COOTBETCTBYHOLWUM
CYMBOJIbHbIM JINTEPA/IOM.

O6baBneHns npegonpegeneHHblx Tmnoe CHARACTER. BIT, BOOLF.AN u SEVERITY_LEVEL copaepxaTtcs
B nakete STANDARD, onucaHHom B pasgene 14.
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Mpume «aun un c — HopadH'kKxkHe atencTbl npcuwpcyencnu<o Tuna CHARACTER npe.uTnascvibl ab6pesuaTtypoii.
cooTKTCLwytowc/l ab66peBmatype ncrncHaTHM* cmmheviob ASCIl <» UCKIIOYEHMEM icv. KOTOpble yKaaaHMm u pnrkne |4i

Tun BOOLEAN MOXeT 6biv. MENWIbICMaH /151 ONMUCaHUSI JIOTMYECKMX CXeM KakK C BbICOKMM', Tak M C TakMM MNKWUNUM VPoiuicM «
3.TBLUHMOCTH OT KOHKPETHbIX BbIGpPaHHbIX (DYHKLMM K<ULICPIHPO«!aHM* M naH W  wua 011

3.1.2 Uenble Twunbl
OnuncaHune uesnoro Tuna onpepensaet Ll.el'lblﬁ Tnn, MHOXeCcTBO 3HauyeHuni KOTOPOro BK/IllOYHaeT MHOXeCTBO Wu3
3aaHHOro aAvnanasoHa.

inicgcr_tvpe_dcfinition :: = rangc_conslraii

OnucaHue uenoro Tuna (integer type definition) onpegenser kak Twun, Tak W noaTun 3toro Tuna. Cam
TUN ABMASETCA aHOHMMHbLIM TUMOM, AMana3oH KOTOPOro ycTaHaB/MBaeTCA peasm3auuein  >roT AvanasoH [O/DKeH

MO/THOCTbKO NOKpPbIBaTb AMana3oH, 3a,£l|aHHbIl7I B onucaHun uenoro Tuna. MNoatmn — 3TO MMEHOBaHHbI noagTun
yKa3aHHOro aHoHMMHOro 6a3oBOro Tuna, Npu 3TOM B KayecTBe WMEHW 3TOro noaTuna WUCNoNb3yeTca UMS,
3a4aHHOe B COOTBETCTBYHWLWEM 00bABAEHUM Tuna, a AuanasoH nogTuna — 3TO 3afaHHblA AnanasoH.

Kaxpgaa rpaHuuya B OrpaHU4YeHUU AuanasoHa, WCNOSb3yeMoro B ONUWCaHWW Lesoro Tuna, A[o/HKHa ObiTb
npejcTtaBneHa B BuAe JIOKaJIbHOTO CTaTU4YeCKOro BbIPaXeHUsi HEKOTOPOro Luenoro Tuna, HO Npu  3TOM
Heob6si3aTesIbHO, 4TOGbI 06e rpaHuubl WMMenW OoAMH U TOT Xe Uuenblii Tun (gonyckalTcs W oTpuuaTefbHble
rpaHuubl).

Llenbie nutepanbl — 3TO uTepasibl aHOHUMHOrO MpeAonpefesieHHoro Tuna, Has3blBAEMOro B [aHHOM
pyKOBOACTBEe Kak YHUBEPCA/IbHbIN LeNblid. [Apyrue uenble TUMNbl HE UMET nuTepasoB. OQHAKO A1 KaXAOro
Liefioro Tuna cywecTByeT HesiBHOe Npeo6pasoBaHue, KOoTopoe npeobpasyer 3HaudeHue Tuna yllaH-peanbl,biii Lenblii
B COOTBETCTBYylOllee 3HavyeHue (ecnn OHO ecTb) 3Toro uenoro tuna (cm. 7.3.5).

Homep MoO3UUUKU LEsIoro 3HaYeHUss — 3TO COOTBETCTBYHOLEE 3HauyeHue Tuna YHUBEPCANbHbIA LENbIiA.

[Ana Bcex uenblXx TUMNOB npefonpefeneHbl O4HW K TC Xe apumeTuyeckne onepauummn (cm. 7.2). CuuTaeTcs
OWNBKON, ecnn BbINOSIHEHNE Takol onepaunn (B 4YacTHOCTW, HesiBHOe Mnpeob6pas3oBaHMe) He MOXeT NpuMBecTu K
NONIy4YeHU0 NpaBu/bHOrO pesynbTata (TO eCTb, €C/AM 3HayeHue, OTHOCSALWLeecs K maTeMaTUYecKoMy pesynbraTy,
HC ABNseTCA 3HayeHWeM Lesoro Tuna).

Mpeaenbl orpaHMvyeHUs fauanasoHa UefNbiX TUNOB, OT/IMYHbLIX OT YHWUBEPCA/IbHOIO LENOr0, 3aBuUCAT OT
peanusauuun. Peanusauyua [oJkKHa fonyckatb 06bsBMeHWe f60ro uenoro Tuna, AuanasoH KOTOPOro HaxoauTcs
B npegenax OT MUHyC 2147483647 po nnoc 2147483647 BKNOUYUTENIBHO.

Mpumepsl

1 type TWOS_COMPLEMENT INTEGER is range -32768 to 32767;

2 type BYTE_LENGTH_INTEGER is range 0 to 255;

3 type NVORDJINDEX is range 31 downto O;

4 subtype HIGTH_B!TJLOW is BYTE_LENTH_INTEGER range 0 to 127;

3121 //pcOoHpCcaenenmnwe Luwenble T U U bl

EAVHCTBEHHBLIM npegonpefeneHHbIM UenbiM Tunom sasnsfetca tun INTEGER. [Auanas3oH Ttuna INTEGER
3aBUCUT OT peasins3auuun, HO NPW 3ITOM rapaHTUPYeTCs, 4YTO OH MMeeT npegesibl OT munyc 2147483647 po nnwoc
2147483647. Tun onpegeneH C BOCXOAALWMM Ananas3oHOM.

*1OW un *Mien L a " U C~ [.un**0" ,u« INTEGER B KOHKPETHOW peam3aumm MOXeT GblTb BbINsSUIEH NPU MOMOLW aTpubyToB

3.1.3 Pusnyeckme TMUHbI
3HaueHus CbVI3I/IHeCKOr0 Tna npeactaBnAaAlT U3MepeHusa HeKOTOpOVI Be/IMYUHbLI. JTlo60oe 3HauYeHue CbI/I3VI'-IECKOI'O
TMna — 93ro UEe/IoOYUC/IEHHOE 3HauyeHue, KpaTHOe 6GasoBOli eAVHWULE W3MEPEHUs AN 3Toro Tuna.

physical_lype_dcfinition :: -
rangc_constrainl
units
basc_unit_declaration
{ sccondary_unil_declaralion }

end units;
basc_unit_dcclaration : = identifier;
physicalJitcral :: - | abstractjitcral 1 umt_namc

OnucaHue dusmyeckoro tuna (physical type definition) onpegenser kak Tun, Tak W noATMn 3TOro Tuna.
CaMm TN ABNAETCA aHOHUMHBLIM TUMOM, AManasoH KOTOPOro ycTaHaB/AMBaeTCsA peanusaunein; aToT AuanasoH
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AO/KEeH MOMHOCTbLIO MOKPbIBaTh AnanasoH, 3afaHHblli B onvcaHuun cdusnyeckoro tuna. MoAaTun - 3TO MMEHOBaHHbIW
noATMN ykKasaHHOro aHOHMMHOro 6a3oBOro Tuna, NpM 3TOM B KayecTBe WMEHM 3TOro noAaTuna WUCNosb3yeTcs
MMS, 3ajaHHOe B COOTBETCTBYyKOLUleM O0OObSABMEHMW Tuna, a AuanasoH noAaTuna — 3TO 3afaHHbli AManasoH.

Kaxpgas rpaHvua B OrpaHM4yeHMU awuanas3oHa, MCMosib3yeMoro B OMMcaHum (hu3myeckol Tuna, AOJ/DKHA.'MATb
npeactaB/fieHa B BUAe JIOKa/IbHOTO CTaTUYECKOrO BbIPaXeHUs HeKOTOpOro Luenoro 4ucna, HO MNpu  3TOM
Heo6si3aTesIbHO, 4TO6bl 06€e rpaHuubl UMenW OAWH U TOT Xe Uuenblii Tun (gonyckawTcss U oTpuuaTenbHble
rpaHunubl).

Kaxgoe o6bsaBreHNe egnHuubl (NM60 6a3oBoil, 60 BTOPUYHOIL) onpegensiet UMA efUHULbI. ViIMeHa epuHuu,
cTosllMe B OOBABNEHUAX BTOPUYHbLIX eauHuy (secondary unit declaration), Ao/mMKHblI 6bITb SIBHO WAN HEABHO
onpegesieHbl B TEPMUHAX LE/IOYUCEHHbIX, KpaTHbIX 6a30BOW eAuHULE OOGBSABMEHUS TUMNa, B KOTOPOM OHW CTOSAT.

AGCTpaKkTHbIVi nuTepan (ecnu 3ajaH), ABASAKOWMACA COCTaBHOW 4YacTbi (PM3MYeckoro nutepana, CTosWero B
06bAB/EHNM BTOPUYHON eAuHULbI, AO0/DKeH ObiTb MpeAcTaBfeH B BuAe LeNoro nurepana.

dus3nyecknini nutepasn, COCTOAWMUIA WUCKNOUYUTENIBHO U3 MMEHW eAuHUUbI, 3KBUBaneHTeH | (uesoro Tmna), 3a
KOTOpOIi criegyeT 3TO UMA.

[ANs Kaxnoro 3HauvyeHUs (IU3NYECKOro TMna CyLWecTBYeT COOTBETCTBYIOLLE/ HOMep no3vuun. Homep nosvuus

3Ha4YeHUs, COOTBETCTBYIOLIETO WMEHW eAWHULbl, — 3TO KONUYecTBO 6a30BbIX eAWHUL, NpeAcTaBAseMblX 3TUM
MMeHeM eAuHULbl. HomMep nosunuum 3HayvyeHWsl, COOTBeTCTBYOLWero u3nyeckomy nutepany, umerowemy csoel
COCTaBHOl 4acTbl abCTpakTHbIA nuTepas, — 3TO HamGosbluee Lesoe, HC 60fbliee MNPOU3BEAEHUS 3TOro

abCcTpakTHOro nMTepana Ha HOMep MO3WLMW COMYTCTBYIOWEro VMMeHW eAuHULbI.

Ansa Bcex u3nyeckux TWNOB MpegonpegeneHbl O4HM K TC Xe apudmeTmyeckune onepauum (cm. 7.2).
CuunTaeTcsa OWWNOKOW, Cesiv BbIMOSIHEHME TaKOW onepauunM He MOXeT MPMBECTU K MpaBUIbHOMY pe3ynbraty (To
ecTb, eC/nM 3HayeHue, OTHOCSLLeeCs K MareMaTuyeckoMy pe3ynbTaTy, He sBAseTCA 3HavyeHueM U3NYecKoro
Tmna).

Mpegenbl orpaHuyeHunss pguanasoHa QU3NYEcKMX TUMNOB 3aBUCAT OT peanusauumun. Peanusaumsa [osxHa

ponyckatb o6bsABneHve o60ro (u3nyeckoro Tuna, AuanasoH KOTOPOro HaxoAuTcs B npegenax OT mMuHyc
2147483647 po nnwoc 21474S3647 BKAOUYUTENBHO.

Mpumepsbl

1 type TIME is range —IE 1S to 1EI8

units

fs; - - bemTOCEKYHAA
ps = 1000 fs; - - MNMKOCCKYHAN
ns = 1000 ps; - - HaHOCekyHaa
us m 1000 ns; - - MUKpOCeKyHAa
ms -m 1000 us; - - MWIIMCEKYHAA
see -m 1000 ms; - - cekyHAa
min w 60 see; - - MWUHyTa

end units;

2 type DISTANCE is range 0 to IEI6

units

- - b6asoBas ejuHuLA:
A; - - aHrcTpem

- - Mepbl [AJ/IMHbIL:
nni - 10 A; - - HaHomeTp
urn “ 1000 nm; - - MUKpPOMETP WAN MUKPOH
mm = 1000 mm; - - MWUINMETP
cm - 10 mm; - - caHTumeTp
m - 1000 mm; -+ MeTp
km = 1000 m; — Kunometp

- - AHrnniickne Mmepbl AINHBI:
mil -* 254000 A; - X Munnuaiiv
inch = 1000 mil; - - Alonm
ft * 12 inch; - - byt
yd - 3 ft; - - Apa
fm - 6 ft; - - CaxXeHb
mi = 5280 ft; - - MunAa
Ig = 3 mi; - - nura

end units;
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3 x: distance; y: time: T integer;

X : - BA+13ft—27inch;
y : - 3ns+5min

z ; = ns/ps;

X : « y/10;

Il pnumc awniic— CnegctBueM hmiucctouiuhx oupcaenenHr hiuincich cnegytolee: ecrm | no iixeviht i AMNWA.TOH, 3aianHbIV
omafnitiiCM cprsmnyeckoro Tuna, To ums e[H1LbI, CTOsiLee OTAE/bHO. HC SB/SIETCA [OMYCTUMBIM SIATEPASIOM (DLULLIOCKOrO MHLL.

[nn npeo6pasoBaHnii Mexay abCTPakTHbIMM 3HAYEHUAMU N (PU3NYECKUMM 3HAYEHUSIMU moryt (WIW. LCMONMounaum atpubeHa POS wn
VAI-

3131 Mpepg onpegencumumbc GU3IUYCCKUC T UMKNB

EAMHCTBEHHBbIM npegonpefeneHHbiM U3nvyecknm Tunom sasensetei TmH TIME. [lnana3oH 3aToro Tuna 3aBuUCUT
OT peanusauun, HO MPU 3TOM rapaHTUPYeTCA, YTO OH HaxoAuTcsa W npegenax OT MUHYC 2147483647 po noc
2147483647. Tun onpegesneH C BOCXOASAWMM Awana3oHoM. Bce cneundvkaumm 3sagepx ek AO/MKHbI ObiTb Tuna
TIME. O6bsaBneHve tuna TIME cogepxutca B nakete STANDARD (em. pasgen 14).

Mo ymonuaHuio 6asoBasa eguHuuya Tuna TIME (I demTocekyHaa) sBnsetca MpeAesioM paspeweHna ansa
Tuna TIME. /lio6oe 3HayeHue Tuna TIME MeHblee, yem 3TOT npepgen, ycekaetcsa A0 O BpeMeHHbIX eAWHUL,.
Peanusauua mMoxeT gonyckaTb, 4TO6bl NPUW KOHKPETHOM BbINOSIHEHUM MofJenvpoBaHusa (cm. 12.6) B kadvecTBe
npegena pacwupeHus Oblia BblbpaHa BToOpuuyHas eaumHuuya Tuna TIME. Bonee Toro, peanusaumsa  MoxXeT
orpaHunuymBaTb TOYHOCTb MpejcTaB/ieHUss 3HauveHnin Tuna TIME a pe3ynbTatoB BbipaxeHuid Tuna TIME npu
YCNOBUKN, 4YTO 3HaA4YeHMUSA, UMelolWKne TaKyl >Xe Manyl Be/IMYMHY, 4YTO W npefen paspeweHus, MOryT ObiTb
npegcraBsieHbl B pamMkax 3TOro orpaHuyeHms. CumtaeTcs OWKNOGKONM, cCeTM KOHKpeTHas eauHuua tuna TIME
CTOUT B /1l060M MecTe BHYTPW uepapxun NpoekTa, onpegensiowein mogenb ANA WUCMNOMHEHUA, U HOMep Mo3nunun
3TOW eAMHWLblI MeHblUe, YeM HOMep MO3ULUN BTOPUYHON eAuHULbI, BbIGPaHHOW r KayecTBe npegena paspelleHus
ona tmna TIME B TeyeHuWe BbIMOSIHEHUA 3TOW MoOAeNw.

MpumedyaHwne — Bblovpaid wopnumyk» eguHily Tvna TIME B kadectBe npeaena pnapctitciiiti 4na noT Tuna, MOXHO
[OeHuW, 6ornee AMTENBHOTO Neproja BpPeMEHW MOAENMPOBaHUS C MEHbLLE TOYHOCTBIO WM HA0BOoPOT, W e € KOPOTKOI' HepTkMa BpemeHw
MOAENMPOBaHNA C GOsiee BbICOKOW TOYHOCTBIO.

3.1.4 TnaBalowue TUnbl

MnaBawowmne TUNbI obecneunBaroT I'IpVI6/'IVI)KEHl/Ie K ,quICTBVITeanbIM uncnam. [MMnaBawuwme TUnbl UMeEOT
nonb3y B MOAENsX, B KOTOPbIX TOYHAs XapakTepusauusi BblUMCNEHUSI C NaBaloweli TOYKOW He umeeT 0OcoGoW
BaXXHOCTM wWNuM pewarnuero 3HadyeHus.

floating_type_dcfinition :: = rangc_constraint

OnucaHue nnaBawowero Tuna <floaiing_typc—eefinition) onpegenseT kak Twun, Tak W nNoATUMN 3TOro Tuna.
Cam Tun SABMSEeTCA aHOHMMHbIM TUMOM, AMana3oH KOTOPOro onpegesnseTcsa peanusaumeint; aToT AnManasoH AOJIKEH
NOSIHOCTBLIO MOKPbIBaTb AnanasoH, 3afjaHHblii B onNucaHMyM nnasawowero Tuna. MoaTun - 3TO WMMEHOBaHHbIN
noATUN yKasaHHOro aHOHMMHOro 6as3oBOro Tuna, MpM 3TOM B KayecTBe WMMeHM 3TOro noaTuna MUCNosb3yeTcs
MMSA. 3afaHHOe B COOTBETCTBYIOLWEM OMWCaHMW Tuna, a Auana3oH noaTMna — 3TO 3a4aHHblli AnanasoH.

Kaxpas rpaHuua B OorpaHuyeHWn pAuanasoHa, MUCMNo/ib3yeMoro B ONMMCaHWW MaBalolWwero TUHa, AO/MKHA ObITb
npejcrtaBsieHa B BUAE JIOKaJIbHOTO CTaTM4YeCKOro BbIpaXeHWS HEeKOTOPOK naBalowero Tuna, HO Npu 3TOM
Heob6s3aTeNlbHO, 4YTOGbLI 06€ rpaHuubl MMesM OAMH W TOT e nnaBalwunii Tun ([ONycKalTca u oTpuuatesbHble
rpaHuubl).

MnaBawouwme nutepanbl — 3TO /UTepasbl aHOHUMHOrO npefonpeAeneHHOro Tuna, Ha3blBaeMoOro B AaHHOM
pYKOBOACTBE Kak YHUBEpPCaNbHbIi [eACTBUTENbHbIA. [pyrve nnaBalwowme TWMbl He UMEKT nuTepanosB. OfHako
AN KaXAOoro nnaBatowero Tvna cyllecTByeT HesiBHOe npeo6GpasoBaHWe, KoTopoe mnpeo6pa3yeT 3HauyeHue Tuna
yunae/>canbliblii AeiCTBUTENbHbI B COOTBETCTBYIOWEE 3HAYEHME (EC/IM OHO €CTb) 3TOro nJasakowero Tuna (cm.
7.3.5).

Ona Bcex nnasawwWwmMx TWUNOB MpegonpefeneHbl O4HNW W Te e apudmMmeTuyeckne onepauum (cm. 7.2).
CunTtaetcs OWWNGKOIM, ecnv BbINOJIHEHVWE TaKol onepauyuMy HC NMPUBOAUT K MOJIYYEHWIO MpPaBU/IbHOTO pe3ysbTaTa
(To ecTb, ecnn 3HauyeHWe, OTHOCALlEeCA K MaTteMaTuvyeckomy pe3ynibTaTy, HC SIBAsleTCA 3Ha4yeHMeM nnaBaloLero
Tuna). B cnydae onepauuii Hag nnasalwWUMM Tunamum K peanusaunn He MpeagbABAsAlOTCA TpeboBaHUA K
o6HapyXeHNI0 YyKa3aHHOW Bbile OWWGKW, TaK KaK BbISB/IEHNEe COCTOSIHUA MNepenosiHeHnsi, BO3HUKaLWMUX B
pe3ynbTarte onepauuii C nnasalWMMU Tunamu, A8 60MbLWIMHCTBA MaWWH ABNSeTCA TPYAHOBLIMOMAHUMbIM.

Mpegensl OrpaHUYeHWst AuanasoHa niaBalowWmx TUMOB, OT/AMYHLIX OT YHWBEPCANILHOTO 1 7iCTBUTENbIIOTO,
3aBUCAT OT peanusauun. Peanusauusa pgosmkHa pgonyckaTb 06bsBAeHMe N060ro nnasakolwero Tuna, AuanasoH
KOTOpPOro HaxoguTcs B npefgenax oT MuHyc 1E38 po nntoc 1E38 BkNounTenbHo. lpeacTaBreHve nnaBatoLiero
Tuna [OKHO BK/AOYaTbh Kak MWHUMYM LWeCTb AEeCATUYHbIX UUMP TOYHOCTU.

3.14.1 I'Ipep,onpe,qeneHHble nnas atkw Wwume T unnbl
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EfnHCTBEHHBbIM npefonpefenieHHbIM nnasawowmmMm tunom ssnsetca Tun REAL Auana3oH tuna REAL 3asBucut
OT MNPMMEHSAeMOW MalWWHbl, HO MPU 3TOM rapaHTUpyeTCs, 4TO OH uMeeT npegenbl OT MuHyc IF.38 pgo nnwoc
IE38 BKNOUNTENIbHO. TuM onpegesnieH C BOCXOAAWMM * Mana3oHOM.

Il pyuuycuyuanHc — OuanasoH Tvna KI/11. » KOHKPETHOW peanu3auuy MOXeT MMn. MMsiieH Mpu noxmmm aipnOvnm ‘'L.OW
n 411011.

32 CocT nBuMMEC Twun bl

CocTaBHble TUNbl MCMNONbL3YIOTCA ANA OonpeAenieHns cobpaHuii 3HavyeHuit. OHWM BKAOYAIOT H Cebs Kak MaccuBbl
3HauyeHUli (cobpaHue 3HaA4YeHU OAHOPOAHOro TuNa), TakK W CTPYKTYypbl 3HayeHWih (cobpaHue 3HaAYeHUN
noTeHuManbHO HEOAHOPOAHbIX TUMOB).

composiic_lypc_definilion :: -
| array_iype_dcfinilion
I record_lype_dcfmilion

O61BbeKT cOCTaBHOro Tuna npeacTaB/isieT coboli cobpaHne O6BEKTOB, KaXAblli M3 KOTOPbIX MNpeacTaBasieT coGoi
OAVH 3N1eMEeHT 3TOro cocTaBHOro o6bekTa. CoCTaBHOW TUM MOXeT cofepXaTb 3/IeMeHTbl TO/IbKO CKansipHoOro,
COCTaBHOTO WM  CCbIJIOYHOTO TUMOB; 3/IeMEHTbl (Pail/loBbIX TUMOB B COCTABHOM Tune HeAonycTUMbl. Takum
o6pas3omM, O6BLEKT COCTABHOrO TUMa B KOHEYHOM cueTe MpeAcTaBisieT coboli cobpaHne OGBLEKTOB CKaNsipHOro wan
CCbIJIOYHOrO TWna, OAUH AN KaXAO0ro HecoCTaBHOIO MOJI3/ICMCHT/1 3TOrF0 COCTaBHOrO O6bekTa.

3.2.1 WHpekcupyemble Tunbl

NHaekcupyembiii 06beKT siBAsieTCA COCTaBHbIM O6bEeKTOM, COCTOALWMM W3 3/1IeMEHTOB, MMeWnUX OAWH U TOT
e noatun. WMma anemeHTa MaccuBa MWCMNONb3yeTcs BMecTe C OAHUM WAM  6Gonee 3HAYeHUAMU UHOEKCOB,
npuHagnexawmnx K 3afaHHOMY AMCKPeTHOMY Tuny. 3HayeHMeM WHAEKCUpyeMoro 063-ckTa SB/SeTCA COocTaBHOe
3HayeHune, cocTosiliee M3 3HAYEHWU ero 3/IeMeHTOB.

array_typc_defini(ion 1 =
unconsiraincd_array_dcfiniiion
| conslrained_ARRAY_dcfinition
unconstraincd_array_dcfinilion =
array ( index_sublype_dcfiniiion)
{ indcx_5ub(ypc_definition } )
of clement_subiypc_indicalion

consimincd_array_defini(ion :: =
array indcx_consiraini of e/e/«e«/_sublypc_
indication

index_sublype_definilion :: =
lypc mark range < >

indcx_constraint :: = (discrctc_rangc {,discrclc_rnnge)>

discrcic_rangc : - <//s<relejsubtypcJndicalion
| range

MNHAeKCcUpyemblii O6BEKT XapaKTepusyeTcs 4UMC/IOM WHAEKCOB (Pa3MepHOCTbKO MaccuBa), TUNOM, nosuuuei u
AnanasoHOM KaXAOoro uHAeKkca, a Takxe TUMOM U BO3MOXHbIMW OFpaHWYeHWSMWU ero anemeHToB. [lopsagok
MHOEKCOB MMeeT 3HayeHue.

OfHOMEpPHbIA MaccuB uUMeeT WHAMBUAYaSIbHbIA 3/M1EeMEHT A9 KaXAoro BO3MOXHOIO 3HauyeHus uHaekca.
MHOromMepHbIli MaccuB MMeeT WHAMBUAYa/bHbIV 3NeMeHT ANS KaXAoli BO3MOXHOW nocnepoBaTeslbHOCTU WUHAEKCOB,
KoTOopasi MOXeT 6bITb cOCTaBfieHa BbIGOPKO/ €AUHCTBEHHOrO 3Ha4YeHust ANs Kaxgoro uHgekca (B 3afaHHOM
nopsiake). BoO3MOXHble 3HauyeHust XIA KOHKPeTHOro WuHAekca — 3TO rcc 3HaA4YeHus, npuHagnexawme
COOTBETCTBYIOLWEMY Auana3oHy; 3TOT Auanas3oH 3HayeHWn HasbiBaeTcs [Mana3oHOM MWHAeKca.

OnucaHne HeorpaHW4YeHHOro uHAekcupyemoro Tumna (unconstrained array definition) onpegensetr wHAekcu-
pyembii Tun un umsa, o6o3Havaiowee I3TOT Tun. AnsS Kaxaoro ob6bekTa, UMelOLWeEro Takoi TuMN, KOINYeCTBO
WHAEKCOB, TUM W MNO3MUUA KaXAOro MHAEKca, a TakXe MNoATUM 3/IeMEeHTOB Takue Xe, Kak B onMcaHuu Tuna.
MogTun MHAEKCA XTA KOHKPETHOW Mmo3vMummn mHaekca — 370 (MO onpenesieHUto) noATun, 0603HAYEeHHbIi MeTKOl
Tuna (type mark) B cooTBeTCTByKLWeEM onpegeneHnn noatuna uHpekca (index subtype definition). 3HaveHuns
NneBOl W MNpaBOW rpaHWL, KaxAoro AuanasoHa WHAEKCa HC onpegenieHbl, HO [O/DKHbI  MpUHaxTexaTb K
COOTBETCTBYlOLWEMY MOATUMNY MWHAEKCA; aHa/OrMYyHO, HamnpaBfieHWe KaXAOoro AuanasoHa WHAeKca He onpegesieHo.
CumBon < > (HasblBaeMblii 60Kcam), CTOAWMIA B ONUCAHWM NOATMNA MHAEKCA, YKasblBaeT Ha HeonpepesieHHbIN
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AnanasoH «pasfinyHble 06bekTbl 3TOr0 TUNa Heo6si3aTesIbHO AO/KHbI MMeTb OAWHAKOBblE TPaHuLUbl W HanpaB/ieHne
AvanasoHa). . S

OnucaHne orpaHMYeHHOro WHAekcupyemoro TuHa (constrained array definition) onpepenser kak uHAeKcu-
pyemblii Tun, Tak W MNOATUMN WUTOro Tuna:

1) WHaekcupyemblii TUN SBASETCA HEABHO OObBABMEHHbIM aHOHMMHbIM TWMOM; 3TOT TWN onpegensiercs
(HesABHbIM) OMNMCaHWEM HeorpaHW4YeHHOro MWHAEKCUPYeMOoro Tuna, B KOTOPOM yKa3aHue MO/ATMHA 3/1eMeHTOB
(element subtype indication) konupyeTca wn3 onucaHuWss OrpaHMYEHHOro MWHAEKCMPYEMOro TWUHA, W B KOTOPOM
MeTKa Tuna KaxAoro onucaHust noaTuna uHAekca o6Go3HavaeT MoATWUM, OnpeAesieHHblIi COOTBETCTBYIOLWUM
OVCKpeTHbIM Anana3oHom (discrete range).

2> MHpgekcupyemblii  noaTMRn — 3TO MNOATUN, MNOJYYEHHbIA Ha/NoXeHMemM orpaHuyeHunss uHgekca (index
constraint) Ha 3TOT WHAEKCUpYeMblA Tum.

Ecnn pans o6bsaBneHuss Tuna WCNonb3yeTcss OnucaHne OrpaHWYeHHOro WHAEeKCMpyemoro Tuna, TO MnpocToe
NMA, ONucbiBaemMoe 3TUM 06bABMEHMEM, O0603HavyaeT WHAEKCMPYeMbIM MOoATWM.

HanpaBrieHne [WCKPETHOro Auana3oHa coBnagaet < Hanpas/fieHMeM AuanasoHa (range) WAM  ykasaHus
nuckpeTHoro noatuna (discrete subtype indication), koTopble onpenensitoT 3ro» AWCKPETHbIV AnanasoH.

Mpumepsl

1 - - Tlpymepbl 0GbLABEHUA OrpaHUYEHHbIX MacCMBOB

a) type MY_WORD is array (0 to 31) of BIT:
- - CNoBO NamATM C BOCXOAALWMM AnanasoHoM

6) type DATAJN is array (7 downto 0) of FIVE_LEVEL_LOGIC;
- - BXOAHOW NOPT C HUCXOASWMM AManasoHOM

2 - - MNpumep 06bsIBNEHWI I HeOrpaHWYeHHbIX MacCUBOB

type MEMORY is array (INTEGER range < » of MY_\VORT);
- - MaccuB namsaTtu

3 — TlpuMepbl 06bABAEHUA WHAOEKCMPYEMbIX OOBEKTOB

a) signal DATA_1.INE : DATAJN;
- - onpeAensieT BXOAHYK LWUHY [AaHHbIX

6) variable MY_MEMORY : MEMORY (0 to 2**n — I):

- - onpegensetr namAaTb Ku3 2**n 32-paspagHMx CcroB

MpumeduyuaHne — MpaBuia N ONMUMUCUMH OGBLSIB/IEHWIA OrPaHUYEHHbIX MWK» OaUBYAlOr. UYTO MGbLIMWKLLK OrpPaHUYEHHOTo
MHIEKCMPYeMOro NMUH Takoe, KNk

type T is array (POSI'IVP, range MIN lo MAX) of F.IFEMt.NT:
IKNVMIIENTNO Crieflytolleil nocrcrionaTesnIvioen» OGbSBEHNIA:

subtype indexjuMype is POSITIVt: range MIN io MAX:
lype army type is array Undex subtype range < »

of
ELEMENT;
sublype T is Arraydype <index stthiype):
nK IlT‘lEXjUbtype " arranpr ABNAOTCA aHOHWMHbIMM. CnepgosaTenbHo. T — NTO MMA NOATMNA W Hee 06beKTbl. OFMN.ANACHHBIC € NTo»*

MeTKOW Tuna, ABNAKTCA MaccMBamMn, WMeEW W WMU OAHM U TOT Xe AuanasoH MHAeKca.

3.2.1.1 OrpavMumycumumm MWMAEKCO U JUCKPCTMUbE gunmaunmannwubl

OrpaHvuyeHue MHAEKca onpeesnsieT AManasoH MHAEKca A/1S KaXAO0ro WHAeKca B MHAEKCUPYEMOM Tune v Tem
caMbIM TpaHuLbl COOTBETCTBYIOLLEro MaccuBa.

Ona AWCKPETHOTo AuanasoHa, rpaHuubl KOTOPOro 3ajaHbl B BMAE YMC/IOBbIX JIMTepasioB WM atpubyToB, U
MCMO/Ib3yEMOrO B OMUCaHWM OrpaHWYEHHOTro MaccuBa, MoApasymeBaeTcs HesiBHOe rnpeo6pasoBaHne 3HayeHus
KaxAon rpaHuubl B npegonpegenenHbiii Tun INTEGER, a Tunom o6oux rpaHuy, (4O HesiBHOW Npeo6pa3oBaHust)
ABNSiETCA TWN YHWUBEPCANbHbIA Lenblli. B npoTMBHOM cnyyae 06e rpaHulbl AO/DKHbI 6biTb OAHOTO M TOFO e
OVCKPETHOro TWMna, OT/AMYHOrO OT Tuna YHUBEpPCANbHbIA LENblil; 3TOT TuN [OMXKEeH 6biTb  OnNpeaensieMbiM
He3aBWCMMO OT KOHTEKCTa, HO C Yy4yeTOM TOro pakTa, YTO OH AO0/DKEH ObiTb AUCKPEeTHbIM U 4TO 06e rpaHuubl
OO/DKHBbI MMETb OAMH W TOT Xe Tun. ITW npasBuia NPUMEHMMbI TakXe K AUCKPETHOMY AManasoHy, WCMNO/Ib3yeMoMy
B CXeMe uTepauuMy WM B CXeMe reHepauuu.
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Ecnn orpaHuyeHve wHAEKca CTOUT Mocse MeTKM Tuna K ykasaHum nogTuna, To Tun  WAW  noaTun,
o6o3Havyaemblii OTOW MeTKOW, He pfaTXXeH, H CBOKW ovyepedb, HanaraTb OrpaHuyeHve uHAekca. MeTka Tuna
[Oo/MKHa 0603HavaTb NM60 HeorpaHWYeHHbI WHAEeKCUpYeMbli TUM, SiM60 CCbUIOYHbLIM TUM. YyKasbliBaloWWUi Ha
Takoil e wuHAekcupyemblii Tun. B oboumx cnyyasx orpaHuyeHue uHAeKca [O/HKHO obGecnevynBaTb AUCKPETHbINM
AvanasoH A1 KaxXAoro uHaekca 3Toro WHAEKCUMPYEMOro Tuma, a TUM KaxAoro AWCKPEeTHOro guanasoHa gaTXeH
coBnagartb C TUMOM COOTBETCTBYIOLErO WHAEeKca.

OrpaHuyeHue mHaekca aMMeaHUMO c TUnom, o603Ha4YaeMbiM METKOU Tuna, ecnm n TONIbKO €C/in OorpaHuyveHune,
onpegensieMoe KaxAbiM AWCKPETHbIM AnanasoHOM, COBMECTUMO C COOTBETCTBYHOWMM noATMNOM WHAekca. Ecnwm
KaKoi-HMbyab W3 AUCKPeTHbIX Auana3oHOB onpegensieT NycToi Auana3oH, TO 060/ MaccuB, OrpaHuW4YeHHbIn
Takum cnoco6om, siBnsieTcs MyaHbIM MUCCLUIOM. He MMelLWMM KOMMOHEHTOB. 3HauyeHne maccuBa YXKMIETBOPUCT
OrpaHUYeHUIo MHAEeKca, ecnM B KaxAoW no3uuMum WHAEKca OTO 3HavyeHWe U OTO OrpaHuyeHMe UMeKT OAUH U
TOT Xe AumanasoH wuHaekca. (Heo6xoAuMO y4yecTb, 4YTO MNpucBaMBaHWE W HeKOTOpble Apyrve onepauun Hag
MaccvBamMu BbI3blBalOT HesBHOe npeobpas3oBaHve Tuna).

[vana3oH uHAekca AN KaXAOro MHAEeKca MHAeKcupyemMoro ob6bekTta ycTaHaBnMBaeTCsl crefylolwum obpasom:

1) Ans nepeMeHHOW WMAW CUrHana, onMcaHHbIX 06bABNEHMEM 06bekTa, yka3aHue noatTnna B COOTBETCTBYIOLEM
06bABNEHNN 06BbeKTa AaTXHO onpefenaTb OrpaHWYeHHbIi WHAEeKCUpPYyeMblii MOATUN <a cnefoBaTeflbHO, AuanasoH
VHAeKca ANsi KaXAoro uHAekca 3Ttoro o6bekTa). Te e TpeGoBaHWS BepHbl AN yKasaHWsi noATuna B O6bsiBleHUN
3afleMeHTa B ONMCaHUW MHAEKCMPYeMOro Tuna, ecnn TUM 3/eMeHTa CTPYKTYpbl SBASETCA WHAEKCUPYEMbIM TUMNOM,
H AN ykasaHuss noaTvuna 3/ieMeHTa B OMNUMCaHWW  MHAEKCUPYEMOro Tuma, €ecnu TWUM  3fIeMeHTa  siBsieTcs
VHAEKCMpYyeMbIM TUMOM.

2) [AnA KOHCTaHTbl, OMWCaHHOW O6bsBMEHMEM O6GBLEKTA, AManasoHbl WHAEKca onpefesisitoTCa WHULManu3npy-
OWMM  3HavYeHUeM, €ecnm MNOATUM KOHCTaHTbl HeOorpaHuW4yeH; B MPOTMBHOM Crlydae OHW ONpeaensitoTcs 3TUM
noaTMnom (B 3TOM cny4vae UHULManNMsupytollee 3HadeHwe npeAcTaBnseT coboii pesynbTaT HesABHOro npeo6pa-
30BaHua Tuna).

3) Ans aTpubyTa, 3HayeHMe KOTOPOro 3agaHo cneundukaumein atpnbyTta, AnanasoHbl MHAEKCa onpeaenstoTcs
BblpaXxeHneM, 3afaHHbIM B cneumndukaumm, ecnm noaTuUn atpuéyTta sBASETCA HeorpaHWYeHHbIM; B MPOTUBHOM
cflyyae OHMW OMnpeAensalnTcs 3TUM NoATUNOM (B 3TOM C/lydae 3HayeHue aTpubyTa sBAsieTCA pe3y/nbTaTtOM HEsIBHOro
npeo6pa3oBaHusa noaTMNa).

4) Ana no6oro nHgekcupyemoro ob6bekTa, Ha KOTOPbI WMEeTCs CCbIIOYHOEe 3HaveHue, Auanas3oHbl MHAeKkca
onpeaenslTCa oneparopom, co3jarwwmm 3TOT 06bekT (cm. 7.3.6).

5) [Ons o6bekta uHTepdelica, O6BLABNEHHOTO C YyKaszaHWem MOATMNA, OMPeaessiiownM OrpaHuUeHHbIN
VHAEKCMpYeMblA MOoATWMN, Auana3oHbl WHAEKCa onpeaenslTcs 3TUM MNOATUMOM.

6) [Ans cdopmanbHOro napameTpa MOANPOrpPaMMbl, WMEIOWEro HeorpaHUYeHHbI WHAeKCUupyemblii  Tun,
AnanasoHbl WHAeKca naTyyaroTCA W3 COOTBETCTBYIHOLEro 3/leMeHTa CoMnocTaBfleHUs B MPUMEHAEMOM Bbl30Be
nognporpammbli.

7) AnAa dopmanbHOro napameTpa HacTpPOWKM O6bekTa MpoekTa, MMeloWero HeorpaHWYeHHbli UHAEeKCUpyeMblii
TUN, AnanasoHbl MHAEKCa Mony4alTCsa U3 COOTBETCTBYIOLWErO 3/IeMeHTa COMocTaB/ieHUss B OMUCaHWN COOTBETCTBUSA
napaMeTpoB HAacTPOWKM MNPUMEHSIEMOTO (SBHO WM HEABHO) CBA3bIBAIOWEro yKasaHUs.

8) Ons cdopmanbHOro nopta o6bekTa NpPoeKTa, UMeLWero HeorpaHUYeHHbI MHAEKCMPYEMbIA TUM, AnanasoHbl
MHAeKca naTydalTcA M3 COOTBETCTBYIOLIErOo 3/leMeHTa COMOCTaB/IeHWss B OMUCaHUKM COMOCTaB/fieHWs MOPTOB
NPUMEHSIEMOro (ABHO WM HEABHO) CBSA3bIBAIOLWEro yKasaHus.

9) AnsA NokasbHbIX NapaMeTpPoOB HACTPOWKM KOMMOHEHTA, WMEILWero HeorpaHWYeHHbIi WHAEKCUPYeMblii Tum,
AvanasoHbl MHAEKca MoslyyaloTCs M3 COOTBETCTBYIOLWEro 3/71eMeHTa COMOCTaB/IEHWs B OMUWCaHWM COOTBETCTBUSA
napaMeTpoB HacTPOWKM MPUMEHsIeMOro ornepatopa KOHKpeTu3auuy KOMMOHEeHTa.

10) Ons nokanbHOro nopTa KOMMOHEHTa, MWMeloWero HeorpaHWYeHHblli WHAEKCUpyeMblli TUM, AnanasoHbl
MHAEeKca MoslyyalTcsi W3 COOTBETCTBYIOLErO 3/IEMEHTA COMOCTaB/IEHUS B OMWCaHWM COOTBETCTBUS MOPTOB
NpYMeHsemMoro onepatopa KOHKpeTuM3auuu KOMMOHeHTa.

Ecnn puanasoHbl  uWHAekca AnA  obbekTa WHTepdpelica nonyvaloTcs  KM3  COOTBETCTBYHOLWErO 3/IeMeHTa
COMOCTaBJ/IEHVNS, TO OHM yCTaHaB/MBalTCA /IM60 (hakTUUYECKOW 4YacTblo, GO (hopMasibHOW YacTbio 3TOro 3semMeHTa
conocTtaB/ieHUs, B 3aBMCUMOCTU OT BuAa 3TOro obbekra:

1) Ansa o6bekTa WHTepdpelica Buga in. inout unu linkage, ecnu akTnyeckas 4acTb COAEPXUT (YHKLUIO
npeobpasoBaHusA Tuna, TO TN pe3ynbTaTta 3Tol MYHKUUWN JO/KEH ObiTb OrpaHUYEHHbIM WHAEKCUPYEMbIM TUMNOM,
a AvanasoHbl MHAEKca MoJslyyalTCsi U3 3TOro OrpaHMYeHHOro noATuna; B MPOTUBHOM crlyvyae Auana3oHbl MHAeKca
nonyvarTcsa M3 ob6bekTa WAW 3HAYEHUs, NpeacTaB/ieHHOro chakTnyeckum o603HavYeHuemMm.

2) Onsa ob6bekTa wuHTepdoeiica Bupga out. buffer, inout wmnu linkage, ecnn gopmasibHasi 4YacTb COAEPXUT
dyHKUMIO npeobpas3oBaHMs Twuna, TO MNOATUN MapameTpa 3TOW (YHKUMM [O/KEH 6biTb OrpaHUYeHHbIM
VHAEKCMpYyEeMbIM TUNOM, a Auanas3oHbl WHAEKCa MOy4alTCA W3 3TOro OrpaHWYeHHOro noATvna; B NPOTUBHOM
cnyyae AnanasoHbl MHAEKca NosyvyalTcA U3 06bekTa, NpefcTaBfieHHOro akTUYeckum O6GO3HayYeHueMm.

Ona o6bekTa wHTepdeiica Buga inout wmnm linkage ananasoHbl WMHAEKca, yCTaHaB/IMBaemble MO MNepBOMY
npasunny, AO/DKHbI 6bITb WAEHTUYHbI AnanasoHam WHAeKca, ycTaHaBAMBaeMbiM MO BTOPOMY MnpaBuily.

3212 Wpcpaponpei cacCcKRNBLC MKAOCKCUpPpYyEewb C T UMb
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MpeponpegeneHHbIMM NHAeKcupyemosiMmn tnnamm asnsawtca STRING u BIT_VF.CTOR, onucaHHble B nakete
STANDARD B pasgene 14.

3HauveHnsamu npegonpegeneHHoro tmna STRING aBNAOTCA OQHOMEPHblE MacCuBbl MNpefonpefesieHHoOro Tuna
CHARACTER, uvHAaekcupyeMmble 3HadyeHussMu npegonpegeneHHoro tuna POSITIVE:

subtype POSITIVE is INTEGER range 1 to INTEGER'HIGH;
type STRING is array (POSITIVE range < > of CHARACTER:

3HauveHuAMKU npeponpegeneHHoro tuna B1T_VECTOR saAsnalTca maccuBbl npegonpegenieHHoro tuna BIT,
VHAEeKcuMpyemMble 3HadyeHnsamu npegonpegeneHHoro tmna NATURAL:

subtvpc NATURAL is INTEGER range 0 to INTEGER'HIGH:
type BIT.WF.CTOR is array (NATURAL range < » of BIT;

Mpumepsl
1 varitable MESSAGE:STRING <l to 17) : = “THIS IS A MESSAGE":
2 signal LOW_BYTE : B1T_VECTOR (I to 7»;

3.2.2 CTPYKTYpHbIe TUMbI
CprKTyprIVI TN — 3TO COCTaBHOW TUN, 06BLEKTbI KOTOPOro coctosit s UMEHOBaHHbIX 3/1EMEHTOB. 3HauveHnem
CTPYKTYpPHOTo 06beKT:! siBNsieTcs COCTaBHOE 3HaudeHwue, cocToswee w3 3Ha4YeHuli ero 3/1eMeHTOB.

rccord_typc_definiiion : -
record
clecmcnl_dcclaraiion
{ elcmcnt_dcclaration }
end record

elcrnen (.declaration :: =
identificr_lisl : clcmenl_sublype_definilion;

idenlifierjist :: = identifier {.identifier}
clecmcent_sublype_definilion :: - subtypcjndication

Kaxpoe o6i,AaBneHne anemeHta (element definition) onucbiBaeT 3anemMeHT CTPYKTypHOro Tuna. WpeHTuduka-
TOpbl BCeEX 3/IeMEHTOB CTPYKTYPHOrO Tuna AO/KHbl ObiTb YHUKaNbHbIMU. Micnonb3oBaHne uMeHW, o603HavaroLero
3/1eMeHT CTPYKTypbl, HeAOMyCTMMO BHYTPM OMUCaHUA CTPYKTYPHOro Tuna, KOTOPOe COAEepXUT OObABNEHWEe 3TOro
afieMeHTa.

O6bsABNEHMEe 3eMeHTa, CcojepXaliee HeCKONbKO WAeHTUMUKATOPOB, 3KBMBANEHTHO MOC/ef0BaTe/IbHOCTU
OTAeNbHbIX 06bABNEHUI 3aneMeHTOB. Kaxpoe oTaenibHOoe 06)ABfeHWe 3/ieMeHTa OnucbiBaeT 3/1IeMeHT CTPYKTypbl,
noaTUN KOTOPOro 3ajaeTcs onucaHvem noatuna anemeHTta (element definition).

OnucaHne cTpykTypHoro tuna (record type definition) co3gacT CTPYKTYpHbI TUM; OH COCTOUT U3 O0GBABMEHWNI
3/1eMeHTOB, CTOAWMX B TOM Xe Mopsiike, 4TO M B ONUCAHWW 3TOro Tuna.

Mpumep
type DATE is
record
DAY : INTEGER range | to 31;
MONTH : MONTH NAME;
YEAR : INTEGER range 0 to 4000;
end record;

33 CCbl /1 OYHGBIeE TN bl

O61BbEeKT, onncaHHbIli 06bSIBNEHNEM O6BEKTA, CO34AeTCA MNPENBMMOSIHEHMEM 3TOro O06bsSB/EHUA M 0603HavaeTcs
NpPoOCTbIM WMEHEM WNWN Kakolh-nnb6o ppyroin dopmoil mMmeHW. B oTnnume OT 3TOro 06BEKTbI, CO34aBaeMble
BblunC/IEHNEM TenepaTo/loB (cMm. 7.3.6), HC WMeET MPOCTbIX MMEH. [lOCTYn K TakoMy O6bLeKTy AocTuraercs
CCbIJIOYHbIM 3HayeHueMm, opMUpyeMbIM rFeHepaTopoM; B 3TOM C/lyyae CUMTAeTCs, 4YTO CCbIJIOYHOE 3HayeHune
yKkasblBaeT Ha 3TOT OO6BbeKT.

acccss_typc_dcfinition :1 = access subtype_indication
39
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[Ana Kaxporo ccbl/IOYHOrO Tuna cyuwecTByeT nuTepan null, nmetlowmii nyctoe cCbiIOYHOe 3HauveHue, He
yKasbiBalolllee HM Ha Kakol 06bekT Boob6uje. MycToe 3HayYeHMe CCbIZIOYHOrO Tuna SABNAETCA HEesABHbIM HavaslbHbIM
3HayeHMem 3TOro Tuna. [ijpyrve 3HadyeHWs Tuna Nosy4valoTCA BblYMC/IEHWEM CheluasibHOW onepauum 3TO Tuna,
Ha3biBaeMoOW reHepaTtopom. Kaxpgoe TakOe CCbIZIOYHOe 3HauvyeHue ykasblBaeT Ha O0O6bekT, noATUN KOTOPOro
onpegenserca ykasaHuem noaTtuna (subtype indication) B onucaHuMM 3TOro CCbIJIOYHOrO TuMa; 3TOT NOATMMN
HasblBaeTcsi YyKa3blBaeMbIM MOATUMNOM; 6a30Bblii TN 3TOro noATUNa HasbiBaeTca YKa3blBaeMbIM  TUMOM.
YKa3biBaemMblii MOATUN HC MOXeT ObiTb (paii/IoBbIM TUMOM.

O6BbEKT, ONUCaHHbIN C CCbIOYHBIM TUMOM, A0/MKEH ObiTb 06BLEKTOM Kacca nepemMeHHas. O6bekT, ykasbiBaeMblid
CCbIJIOYHbIM 3HayeHueMm, Bcerga sB/seTcd OOBEKTOM kracca nepemeHHas.

EAVHCTBEHHOV (hOpPMOW OrpaHuyeHusi, AOMNyckaeMoW MOC/e MMEHW CCbIJIOYHOrO TuMna, CTOSILero B yKas3aHuwu
noaTuna, sBAsSeTCA oOrpaHuyeHue wuHAekca. CCbIZIOYHOE 3HaYeHue MpuHaANexuT COOTBEeTCTBylOWeMy "noaTuny
CCbIJIOYHOrO TWMa, ecnn 3TO 3HauyeHue nABNsAeTcA NM60 NyCcTbIM 3HayeHMeMm, NM60 3HavyeHWe YyKasblBaemoro
o6bekTa yAOBMeTBOPSAET OrpaHU4YeHuto.

Mpumepsbl
1 type ADDRESS is access MEMORY;

2 type BUFFER_PTR is access BUFFER;

MpumedyaHMe — CcbUioyHoe 3HaYeHVe, (hOPMMP>XMOC reHepaTopoM, MOXeT OblTb MPUCBOEHO Pa3/NYHLIM NepeMeHHbIM
COOTBETCTBYIOLLEIO CCbUIOYHOrO Tuna. CnefosaTeNlbHO MOXET CyLLEeCTBOBaTb Gonee OfHOM MepPeMEeHHOV CCbUIOYHOrO TUNa, yKasblBatolelr Ha
OAVH W TOT e OGBLEKT. CO3MaHHbIN reHepaTopoM. CCbUIOYHOE 3HAYEHVe MOXET ykasblBaTb TO/IbKO Ha OGBLEKT, CaMaHHbIli reHepaTtopom; B
YaCTHOCTW, OHO HC MOXeT YKasblBaTb Ha OGBLEKT, OMMCaHHbI OGLSB/IEHMEM OGBLEKTA.

Ecnn ccbUIouHOE 3HAYEHME YyKasbiBaeT Ha OOBLEKT, UMEKLWWIA WMHAEKCHMPYeMblid TWUM, TO rpaHuUbl 3TOTO OOBLEKT* 3a[aloTcs SIBHO WM
HESIBHO N COOTBETCTBYHOLLEM TeHepaTtope.

3.3.1 HenonHble onucaHWa TWUMNOB

Ha Tunbl, ykasblBaeMble CCbIIOYHbIMW TUMaMW, HC CYLECTBYeT KOHKPEeTHbIX OrpaHM‘—IeHVIVI. B u4acTHoCTH,
TN 3/71eMeHTa YyKa3blBaeMoro tuna MoOXeT OblTb, B CBOIO oyepedb, APYTMM CCbI1IOYHbIM TUNOM WIN faxe Tem
)Xe caMblM CCbIZIOYHbIM TUMOM. OTO MO3BOJISET ONUCbIBaTb B3auMO3aBUCKMMbIE U PEKYPCUBHbIE CCbISIOYHbIE TUMbI.
OnucaHne Takux TUMOB Tpe6yeT npegBapmnTesibHOro HENnoJsiIHOro onucaHuna Tuna Ansa o4HOro wunn 6onee TMNOB.

incomplctc_type_declaration :: = type identifier;

Ona kaxgoro HenosiHOro onucaHus tuna (incomplete type definition) go/HKHO cyuwecTBOBaTb COOTBETCTBYIOLWEE
nosiHoe onucaHwe Tuna Cc TeM Xe UAEHTUMUKATOPOM. DTO OMMcaHue AO/HKHO CTOSITb MOC/e COOTBETCTBYHOLLENO
HeMnoJIHOro OnucaHusi, Ho B TOM Xe pa3gene o06bABNEHU (NpU 3TOM Heobsi3aTesibHO, YTOGblI HEMoOSIHOe W MOoJIHOe
onucaHua Tuna crnegoBa/iv TEKCTyasibHO APYr 3a ApPYyrom).

[lo 3aBeplleHns COOTBETCTBYIOLWEro TMOJIHOTO OMNucaHust Tuna uMs, o6o3Havawlwee TUM, MOXeT O6bITb
MCMNO/Ib30BaHO TO/IbKO B KayecTBe METKM Tuna B yKaszaHUM MOATMMA OMMCAHWUS CCbIJIOYHOTO TWUMNA; HUKakue
orpaHMyYyeHWsi B 3TOM YyKa3aHWWU HC [ONycKaroTcs.

MpumMep pekypcuBHOro Twuna

type CELL; - - onuncaHue HenosHoro Tuna
type LINK is access CELL;
type CELL is
record
VALUE : INTEGER;
SUCC : LINK;
PRED : LINK;

end record;
variable HEAD : LINK : = new CELL’ (O.nul.nul);
variable NEXT : LINK : - HEAD.SUCC;

an/IMepr B3aMMOCBA3N CCbI/IOYHbIX TWUNOB

1 type PART, — HernosiHble OnNucaHua TWUMOB
type WIRE;

2 type PART_PTR is access PART;
type WIRE_PTR is accessWIRE;

3 type PART_LIST is array (POSITIVE range < » of PART PTR;
type WIRE_L!ST is array (POSITIVE range < » of WIREJ»TR;
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4 type PART.UST PTR is access PART UST;
type WIRE_LIST_PTR is access WIRE UST;

5 type PART is
record
PART NAME : STRING;
CONNECTIONS : WIREJ.IST_PTR;
end record:

6 type WIRE is
record
WIRE NAME : STRING:
CONNECTS : PART_LIST_PTR:
end record;

3.3.2 PasmeLu,eHme N YHUYTO>KEHNe 06bEKTOB

O6beKkT, yKa3blBaeMblil CCbIIOYHbIM 3HayYeHWeM, pasMellaeTcss reHepatopoM Ans 3Tol Tuna. [eHepaTop
ABNAETCA MNepBUYHbIM B BblpaxeHuu. eHepaTopbl onucaHbl A 7.3.6. [nA Kax[oro CCbIJIOYHOro Tuna onepauusa
YHUUTOXEHNSA HESABHO O0OBLABMSAETCA HeNnocpeAcTBEHHO MNOC/ie MOTHOK oOnucaHusa Tuna Ans 3Tok Tuna. 3T1a
onepauus Mno3BOJIeT SABHO OCBO6GOAMTL NaMATb, 3aHMMAaeMylo YKa3blBaeMbiM OOBHEKTOM.

Ecnn umeetca cnepgytouwiee onvcaHuve CCbIJIOYHOKO Tuna:

type AT is access T;
TO 3TUM nogpasymeBaeTCs Haanyve onepauuun, HesABHO OOBSAB/IEHHON MOCNe 3TOro ONMCaHuN:
procedure DEALLOCATE (P: inout AT);

Mpoueaypa DEALLOCATE npuHnmaeT B KavyecTBe e[MHCTBEHHOro napameTpa MepeMeHHYyl 3afaHHOro
CcCbINIOYHOro Tuna. Ecnum 3HayeHmem 3TOl MNepeMeHHOl fABNSeTCA MNycToe 3HayeHne ANA 3a4aHHOro CCbhbIJTOYHOK
Tuna, TO onepauus He umeeT addekrta. Ecnvm 3HavyeHnem 3TOM NEepPeMeHHOl hb.tsictcm CCbIIOYHOW 3HauveHue,
yKasbiBawLllee Ha O0OBEeKT, TO yyacTOK MamATW, 3aHMMaemblii 3TUM O06BEKTOM, OCBOOOXAAeTCA U MOXeT ObiTb
MCnonb3oBaH B MOCAeAylOWMX co3jaHuAX obbekTa € UCNoNb3oBaHMEM reHepaTopa. CcCbifIOYHbI napameTp P
yCTaHaB/iMBaeTCsA B MycToe 3HayeHWe ANA 3afaHHOro Ttuna.

34 daiinosBble TWNNb.bI

OnucaHuve daiinoBoro Tuna onpegenseT aliinoBblii Tun. ®aninoBble TUMNbl McNoNL3yOTCsA ANA OnNpeaesneHns
06BLEKTOB, NpeAacTaBnsoWmMX alinbl B cpefe BblYUCTUTENBHOW cucTeMbl. 3HadyeHue aiiloBoro o6bekTa - 3ro
nocnefoBaTe/IbHOCTb 3HA4YeHUW, cogepxawmxcs B dalinie BbIYNCNTENBHON CUCTEMBI.

file_iypc*_definition :: ~ file of type_mark

MeTka Tuna B onucaHuu paiinoBoro Tvna onpegenseT MOATUN 3HAYEHWUN, copepxalwmxcs B daline. MeTka
TMnNa MoxeT o603HavyaTb /IMG0 OrpaHMYeHHbI, NMGO HeorpaHW4YeHHbIW noaTun. BasoBbIM TUMam 3TOro nogTuna
He MOXeT 6biTb (paiiNoBblii MAN CCbIIOYHbIA TuUN. Ecnn 6a30Bblii TUM SBASETCA COCTABHbIM TUMOM, TO OH HC
[O/KEH cofepXaTb MoA3/1eMEMTM CCbIJIOYHOrO Tuna. Ecnv 6a3oBbIM TUNOM ABNSETCS WHAEKCMPYEMblidi Tun. TO
OH [O/NXeH 6blTb OAHOMEPHbLIM WHAEKCUPYEMbBIM TUMOM.

Mpumepsb!
1 file of STRING - - OnucaHue daitioBoro Tmvna, KoTopblid
- - MOXeT cofepxXaTb HeorpaHuyeHHoe
- - KO/NIMYecTBO CTPOK
2 file of NATURAL - - OnucaHue aiinoBoro tuna, KoTopblii

- - MOXEeT cofgepXaTb TOJ/IbKO HCOTPU-
- - uaTc/ibHble Uefble 3Ha4vyeHus

3.4.1 dainosble onepayum
[Ona obbekToB (haiionoBoro Tuna obecneymBaloTca TpU onepauun. Ecnn nmeeTcs criegylollee onncaHwe Tuna:

type FT is file of TM;

B KOTOPOM MeTka Tuna TM 0603Ha4YaeT CKasIiPHbIA, VMEHYeMbIi UMW OTPaHUYEHHbI WHAEKCUPYEMbI TUM, TO
3TMM nogpasymeBaeTcsi Hanuuuve CrefylolWnX onepauunin, HesiBHO O6bABMIEHHbIX MOCTe 3TOr0 ONUCaHWs Tuna:
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procedure READ (F: in FT; VALUE: out TM>;
procedure WRITE (F: out FT; VALUE: in TM);
function ENDFILE (F: in FT) return BOOLEAN;

Mpoueanypa READ wuueT cneaywuiee 3HadyeHne B aine. Mpoueaypa WRITE pgo6aBnsieT 3HauyeHMe B KOHel,
talina. dyHkuma ENDFILE BosBpauwaet 3HadeHne FALSE, ecnu nocnepywouwas onepaunsa READ Hag BXOAHBbIM
dalisiom MOXeT OTbICKaTb Clegylouiee 3HauyeHne B 3TOM paiinie; B MPOTUBHOM Csjlyyae OHa BO3BpaliaeT 3HavyeHue
TRUE. ®yHkuna ENDFILE Bcerga Bo3BpawaeT 3HadyeHne TRUE pana BbiBogHoro dalina.

Ana onucaHua caitnosBoro Tuna, B KOTOPOM MeTka Tuna o603HayaeT HeorpaHWYeHHbIi MHAEKCMpyeMblii Tum,
06BABNAIOTCA TC Xe onepauuu, 3a UCK/IYeHUeM Toro, 4to onepaumsa READ 06bsABNsAeTCA HECKO/IbKO WHaye:

procedure READ <F: in FT; VALUE: out TM: LENGTH: out
NATURAL);

Onepauuss READ pgns Takoro Tvna BbINOJIHAET TO Xe AelicTBUe, UTO M AN18 APYrUX TUNOB, HO B AOMOJSIHEHUE
OHW BO3BpauwatT 4yepe3d napameTp LENGTH 3HauyeHue, cogepxawee ¢akTUYeCcKyk ASIMHY WHAEKCUPYEMOro
3Ha4YeHMsl, NMPOYUTAHHOrO 3TOWN onepaumeli. Ecnm o6GbLEKT, COMOCTaB/IEHHbIN hopManbHOMY napameTpy VALUE,
KOpoye 3TOW ANIMHbI, TO YMTaeTCAa TONIbKO Ta MOPLMA WMHAEKCUPYEeMOro 3HauyeHus, KoTopas MOXeT 6biTb MOMelleHa
B 3TOT O6bEeKT (3Ta nopums sSBMsSeTCA BO3BpallaeMbiM 3HavyeHueMm onepauunm READ), ocTasibHas 4acTb 3TOro
3HauyeHus TepsieTca. Ecnm o6bekT, conocTaBnsemblii chopmanbHoMy napameTpy VALUE, anvHHee, yem 3Ta
ANVHa, TO BO3BpallaldTCA BCe 3HAYeHUA LUesInkoM, a ocTaBlUMecs 3/1eMeHTbl 3TOro o06bekTa ocTalTcs
HC3aJeNCTBOBaHHMMW B 3TOI onepauun.

Owwnbka BO3HMKaeT, korga onepauna READ BbinonHseTca Hag dainom F, a cdyHkuna ENDFILE(F) B
3TO TOouke BO3Bpauwaetr 3HayvyeHune TRUE.

MpumwmeuyuaHuwune — lNpegonpeaeneHHbii naket TEXTHKD oGecrieunBaeT chopmMaTvpoBaHHbIi NBog/BbiBOA, kono* ASCI. OH
copepxuT onucaHne Tuna TEXT (chalinoBoro Tuna, npeacrasnstollero daiinibl co ctpokamu cuveosios ASCIl nepeMeHHOW .f/ivHbl) M nuTa
UNB (cCbUIO4HOrO TWMNa, yKasbIBaloWeEro Ha Takue cTpoku). Onepauum READ n WRITE, koTopble A06aBnstOT WAW M3B/IEKaloT .TaliHble
3 OTAENbHOW CTPOKM, Takke onucaHbl B nakeTe TEXTIO. MM nakete TEXHO cogepxarcs onucaHus [AOMOSHUTENbHBIX Onepauuii,
obecneunBalolLMX YTEHWE M 3anvcCb LefbIX CTPOK W onpefesieHne COCTOSHUA Tekylleli CTPokM unm camoro dhaiina. OnucaHve naketa
TEX'MO cogepxutca r pasgene 14.

4 OBbBABMIEHMA

A3blK onpeaensieT pas/indHble BUAbl MOHATUIA, KOTOpPble OMNUCLIBAOTCA SIBHO W/IW HESIBHO C MOMOLbIO
06 BbABMEHWNIA.

declaration : «
| typc_declaration
| subtypc_declaration
| object_declaration
| filc_dcclara«ion
I intcrfacc_dcclnration
| alias_dcclaration
| attributc_dcclaration
I componcni_dcclaration
I cntily_dcclaration
| configuration_declaration
| subprogram_declaration
| package_declaration

Ona kaxpoi cdopmbl 06baABneHna (declaration) npaBuna s3blka ycTaHaB/IMBAOT KOHKPETHYIO TeKCTyasibHYo
o6bnactb, HasbiBaemyl 061acCTbi AENCTBUM 3TOro 06bsiBNeHWs. Kaxgas ¢opma O6bSB/IEHWS COMOCTaBsieT
NOEHTUUKATOP C ONUCbIBAaEMbIM MOHATMEM. TONbKO BHYTPWU 06nacTu AelicTBUSA OOBbSABNEHUS CYWeCTBYHOT MeCTo,
rac MOXHO WCMO/Sb30BaTb 3TOT WAEHTU(UKATOP ANS CCbIJIKM Ha COMOCTaB/IEHHOE C HUM ONWCAHHOE MNOHATUE;
Takue MecTa onpegenstoTcAs npaBuiamMu  BUAUMOCTU. CuuTaeTcs, 4YTO B Takux MecTax I3TOT uAeHTuduKatop
ABAsieTC VMEHEM MOHSATMA; B CBOK OuYepefb CUMTAeTCs, 4To 3T0 uMa 0003HAYaeT COMOCTaB/IEHHOE C HUM
noHsATUe.

[aHHbI pa3gen coAepXuT onucaHue Oo6bABEHUM TUNOB U NOATMNOB, Pa3/INUYHbIX BUAOB 06bLABNEHN 06BHEKTOB,
06bABNEHNI [OMNONHUTENbHBLIX WMeEH, O06bABNEHW/ aTpubyToB U O06BLABNEHWA KOMMNOHEHTOB. [pyrue Buabl
06bsBNEHNI onucaHbl B pasgenax | un 2.

O6bsABMeHVe MeeT ahekT B pe3ynbTate npouecca NpenBbINO/HEHUS. MpPeABbINO/IHCHUC 06bSABNEHUI onvcaHo
B paspgene 12.
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41 O6bABNEHNSA TNMNOB
O6bsaBneHne Tnna (lype declaration) onucbiBaeT Twn.

typc_dcclaralion :: =
full_type_dcdaration
I incomplctc_type_declaration
full_typc_dcclaration :: -
type identifier is typc_definition;

typc_dcfinition :: =
scalar_type_dcfiniiion
I composite_«ypc_definition
I acccss_typc_definition
| file_type_definition

Tunbl nony4vyaemblie MNPCABBLINOMHCHUCM OTAENbHbLIX onucaHuin Tuna (type definition), saBnatTca pasnMyuHbIMU
Tunamun. lNpeaBbINOSIHCUUC OMUCAHUA CKaNAPHOrO WAW OrPaHUYEHHOro WHAeKCUpyemoro Tuna cosgaeT op,HOBpe—
MeHHO 6a3oBblii TUN ¥ noaTMn 3Toro 6asoBoro Tuna.

MpocToe nmsa. cTosiee B 06bsABAEHUN TuMNa, 0603HayYaeT oNMCbIBaeMbliA TUM MPU YCNOBUW, YTO 3TO O06bABNEHMNE
He onucbiBaeT OAHOBPEMEHHO 6a30Bblii TMM M MoATMnN 3aToro 6a3oBoro Tuna. B NpoTMBHOM cry4vae npoctoe ums
o0603HavyaeT noATMN, a 6as30BbIi TUN ABASETCA aHOHUMHbIM. Tun cuyuTaeTcd aHOHWMHbLIM, ecsiM OH He umeeT
npocToro MMeHW. B nNoACHWTENbHbIX UeNAX H AaHHOM PYKOBOACTBE [A/11 0603HavYeHWs aHOHMMHOro Tuna
ncnonb3yeTca MCeBAOUMS, BblAe/fleHHOe KypCcMBOM. 3TO MMSA TakXe WCNnosb3yeTcs B TexX MecTax, rfge CUHTakcuc
A3blka O6bIYHO TpebyeT wnaeHTUdUKaTop.

Mpumedyaue— /isa OGLAB/EHMS TUMA BCEIJA OMMCHIBAKOT /183 PAS/IMUHBIX NOTA, ARKE €C/M 0GR oy TeKCTYarnbHO WaeHTUuHDI.
laK Hanpuwmep, asa Cﬂe,ﬂyia.l.lle 06 bABEHVA Lesioro nHM OoncbiBaroT pas/iyHbie TMnNbI'
1 lype N is range |
2 type B is range | to 10;

370 Taxxke BEepHO 4114 0GbsIB/IEHUN APYrnx KnaccoB TUMOB.

PazninuHble GoopMbl OnNuUcaHWii Tvna npeacTaB/ieHbl B pasgene 3.

1a[HiKCpbl 06bSIBAEHUI MOTOM Tax)Ke COAEepPXaTCcs B AaHHOM pasdere.

42 O6baBnNneHnsd noagTwunos
O6baBneHne nogtTuna (subtype declaration) onuceiBaeT nogrtwmn.

subtype_dcclaralion :: =
subtype identifier is subtypejndication;

subtypejndication :: -
IresolutionJuncflon_namc) type_mark [constraint)

typc_mark :: «
f>?w_namc
| subtypejname

constraint :: -
rangc_conslraint
| index_constraint

MeTka Tmna (type mark) o6o3HauyaeT nvbo Tmun. nubo noaTvn. Ecnam meTka Tuna sBAsSeTCA MMeHeM Tuna
TO Takas MeTka 0603HayaeT 3TOT TWUM, a TakKXKe COOTBETCTBYIOLWMIA HeorpaHWyeHHbI noaTun. bBasoBbiM TUNOM
MeTKM Tuna siBAsieTCA, NOo onpejeneHvto, 6a3oBbIN TUM 3TOro Tuna WAuM noaTuna, 0603Ha4YaemMoro 3Toli MeTKOoW
YkazaHne noatuna (subtype indication) onpegensetr nogTun 6a30BOro Tuna MeTKM Tuna

* CNINX Ka3aHWC "OATWMa caacpXut umMsa dyHKuuMm paspeweHns (resolution function name), To nwo6oW

Mm°6bl JICHHbIM C 3TMM nogTunom’ 6yaeT Paspewartbcs, N0 HeOOXOAUMOCTW, 3afaHHOW YHKUMen (cm
Nma dyHKLUMM paspelieHns HC WMeeT HUKaKoro addhekta B 06BbABAEHMAX ainnos, AOMNONHUTENbHbIX

24
2.4).
NMEH, anMﬁyTOB nnn Apyrnx noatunos. AVNHUTIMUNTENTbHBIX

n : 7 Y1 33aHWe noaTvna HcY COAEepXMUT orpaHuyeHus (constraint), To Tako NOATUN 3KBUBASIEHTEH NoaTMNY
o60o3HayaeMoMy MeTKOW Tuna. Ycnosue, HasaraemMoe orpaHuMyeHuem, - 3TO ycsloBue, Nosiydyaemoe BblYUCAHUCM
BblpaXeHUn M Anana3oHOB, COCTaBAAKOWMX 3TO OorpaHmyeHne. B cOOTBETCTBYIOLWMX pasfgenax A8 Kaxgon copmbl
orpaHuyeHus cofepxaTcsi npasBuia, YycTaHaB/vMBallWMe COBMECTUMOCTb. ITW npaBuna TOKOBI 4To ee3n
orpaHv4yeHne COBMeCTMMO C MOATUMOM, TO YyC/l0BMe, Hanaraemoe 3TUM OrpaHW4YeHWeMm, He MOXEeT MPOTUBOPEYUTb
43
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NOGOMY APYroMy YC/IOBUIO, YX€ HaNOXEHHbIM 3TUM MOATUNOM Ha €ero 3HavyeHusi. Bo3HMKaeT owwunbka, ecnm
nb6as npoBepka COBMECTUMOCTM HC WMMEeT ycnexa.

HanpaBsieHVe yKasaHuWs AWCKPETHOro noAaTMna coBnafaeT C HarpaBsieHMeM OorpaHuyeHusi guanasoHa (range
constrain!), Mcnonb3yemMoro kak oOrpaHvyeHWe B ykasaHuM noatuna. Ecnm orpaHuyeHue HC 3afaHo, M MeTka
Tuna o6o03HayaeT MOATWN, TO Hanpas/leHWE YyKa3aHUs noaTuna coBnagaeT € HanpasfieHMeM o0603HavYaemMoro
nogtuna. Ecnu orpaHuyeHwe He 3ajaHO M MeTKa Tuna o603HayaeT TuUN, TO HanpasfieHVWe YyKasaHusi noatuna
coBMajaeT C Hanpas/sieHWeM fuanasoHa, WCMNosb3yemMoro B OnuMcaHunm o603HayaemMoro Tuna. HanpaBneHue
OVCKPEeTHOro noaTuna coBnagaeT C HanpaB/ieHWEM COOTBETCTBYHOLWErO yKasaHus nogruna.

YKazaHve noaTuna, o6GO3HAyalolWee CCbIMOYHbIA WAM  aiinoBblii TUMN, HC MOXET cofepxaTb (YHKUUIO
paspelweHns. EAMHCTBEHHbIM [OMYCTUMbIM OFpaHWYeHWEM B YyKasaHWW noaTuna, 0GO03HAYalolWeM CCbUIOYHbIN
TnN, SABNASeTCA orpaHnyeHue wuHAekca (index constraint) (Tonbko B TOM chnyvae, €CAW  yKa3blBaeMblid  Tun
ABNSETCA WHOAEKCUPYEMbIM TUMOM).

MNpumcuyaunune — ObmeneHre nogwna He <Xmci.rn.iei HoBbIM N T.

43 O6BbeKTHBI

O6bEKT — 3TO MOHATUE, KOTOPOE COAEPXUT (MMeeT) 3HaueHMe KOHKPEeTHOro tuna. O6bekToM MOXeT 6bITb
cnepyouiee:

1) O6BEKT, ONucCaHHbI 06bsiBNeHMEM O6BbEKTA.

2) ®ain, onucaHHblA 06bsABNeHMeM daina.

3) MapameTp onepatopa UuUKIa WAN TeHepayuuu.

4) dopmanbHbIi napameTp nognporpamMmmbl.

5) ®dopManbHblii NOPT 06GbeKTa MNpoOeKTa.

6) dopmanbHblli nNapameTp HaCTPOIKM.

7) NokanbHbIA NOPT.

8) JloKasibHbli NapameTp HaCTPOWKM.

9) ONneMeHT UNM ceyeHue [pPYyroro obbekTa.

10) 3HayeHWe 06BeEKTA, yKasbiBaeMoOe 3HauYeHMeM CCbIIOYHOro Tuna.

MmeloTcs Tpu knacca OOGBLEKTOB: KOHCTaHTbl, CUrHasibl U nepeMeHHble. Knacc $IBHO 06bSBNsAeMoro ob6bekra
3a/1aCcTCsl 3ape3epBUPOBAHHbLIM C/IOBOM, KOTOPOE [O/DKHO CTOSITb B Hauvane O6GBbAB/EHUS 3TOoro o6bekta. [Ans
KOHKPETHOro 06beKkTa COCTaBHOrO Tuna KaxAbl/i NOA3/ICMCHT 3TOro O6bekTa caM SB/ISeTCA OOGBLEKTOM TOro Xe
Knacca, YTO M COCTaBHOI 06bEKT. 3HaYeHMEM COCTaBHOro O6beKkTa SBMSIETCA arperart, COCTaB/IEHHbIi U3 3HaYeHWi
ero noA3/ICMCHTOB.

O6bEKTbI, OMNMCaHHble OOBLABNEHUAMU OOBEKTOB M OO6BLABMNEHUAMW DairinoB, AOCTYMHbI ANS WCNONb30BaHUA B
npegenax 6510Kk0B, MpoOLEccOB, MOoAMporpaMM WX NakeToB. [lapameTpbl LMKAa WAW TeHepauum o6bsaBnstoTcs
HEAABHO COOTBETCTBYIOLWMMN oOnepatopaMmv W [OCTYMHbI AN WCMNOMb30BaHUA TOMbKO BHYTPWU 3TWX OMNepaTopoB.
Apyrne o6beKkTbl, onucaHHble OOBLABNEHUSAMU WHTepdelica, 06pa3yoT KaHanbl AN o6MeHa 3HaAYeHUSAMU Mexay
HE3aBUCUMbIMM YacTAMW OMUCaHUSA.

4.3.1 O6bsABNeHUs 06LEKTOB

O6bsABNeHNe ob6bekTa onucbiBaeT OObEKT 3ajaHHOro Tuna.

objcct_declaralion :: =
constant_dcclaration
| signal_dcclaralion
| variablc_dcclaration

O6bsiBfieHMe 06bekTa HasbiBaeTcs OTAENbHbIM 00bsiBAeHMEM 00bekTa, ecnM CTOsiWMii B HEM CMWCOK
NAEHTUMUKATOPOB COAEPXKUT €AUHCTBEHHbIA UAEHTUMUKATOP; 06bABNEHNE 06bekTa HasblBaeTcs MHOXKECTBEHHbIM
06bABNEHNEM O00BEKTA, €cnu CTOSIMIA B HEM CMMCOK WAEHTU(UKATOPOB COAEPXMT ABa unu 6onee uAeHTUdU-
KaTtopoB. MHOXeCTBEHHOe 06bsB/MeHNe O06beKTa 3IKBMBASIEHTHO MOC/ef0BaTe/IbHOCTU COOTBETCTBYHOWEro u4ucna
OTAeNbHbIX 00bABMEHNT 06beKTOB. [N KaxAoro wngeHTudukatopa B CAWCKe 3Ta 3IKBUBasIeHTHas nocfefosa-
Te/IbHOCTb COAEPXUT OTAesibHOe O06bsB/IeHNe 06bekTa, COCTOosllee W3 camMoro uaeHTudukartopa, 3a KOTOPbIM
cnepyeT ABoeTO4YMe M BCe TO, YTO CTOWUT crpasBa OT ABOETOYMS B MHOXECTBEHHOM 06bsBMeHun obbekTa. Mopsapok
B 9KBMBa/IEHTHOI MoOcCnefoBaTe/IbHOCTM COOTBETCTBYET MOPAAKY B CMUCKe WAEHTU(UKATOPOB.

AHanornyHas 3KBMBa/ieHTHas MNocnefoBaTe/lbHOCTb MMeeT MeCcTo A1 06bsABNeHNN 06bekToB UHTepdelica (CMm.
4.3.3),

4311 O6bsABNEHMNSA KoyeTaunT

O6bABMEHNE KOHCTaHTbl onucbiBaeT KOHCTAHTY 3ajaHHOro Tuna.

constant_declaration :: =
constant idenlifierjist
sublypc_indication |: “expression |[;
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Ecnu B 06bSIBNEHUN KOHCTAHTbl MPUCYTCTBYET CUMBO/T NpUCBavuBaHus =", 3a KOTOpbIM CfefyeT BblpaxeHue

TO 3TO BblIpaXeHue 3asaeT 3HayeHue 3TOW KOHCTaHTbl. 3HaYeHWe KOHCTaHTbl HC MOXeT O6biTb W3MEHEHO nekse
TOro, Kak MNpou30oLWN0 NpeABbINO/IHEHHO ee OObAB/EHUS.

8 06bABJ/ICH,lu1 KOHCramTbl OTCYTCTBYeT CUMMBOJT MpuUCBauMBaHUSA W criegyloulee 3a HUM BblpaxeHue, TO
Takoe 06bsiB/leHNe onucbiBaeT HEMOJIHYI0 KOHCTAHTY. Takoe 06bsBMeHWE KOHCTaHTbl MOXEeT MWCMoNb30BaTbCs
TONIbKO B 06bAB/eHMM nakeTa. CoOTBeTCTBYHLUee MNOAHOe OObsAB/IEHME KOHCTaHTbl AO/DKHO CTOSATb B Tene 3Toro

dopmMasibHble napameTpbl MOAMNPOrpaMM Buga in MOryT 6biTb KOHCTaHTaMu, a JflokanbHble M ®OOMMNbHbIE
napaMeTpbl HAacTpPOIKM Bcerga SBASOTCA KOHCTaHTaMu; O06bABMEHUS 3TUX OGBLEKTOB onucaHbl B 4.3.3. MNapameTp
LMKNa SABMNSETCS KOHCTAHTOW BHYTPWM COOTBETCTBYIOLLEro onepaTtopa uukiaa. AHa/NOTMYHO, napaMmeTp reHepauyuu

ABMSeTCA KOHCTaHTOW. BHYTP" COOTBCTCTBYOWCIO onepatopa reHepauuun. og3neMeHT WM CevyeHWe KOHCTaHThbI

C*‘-IVITaeTCFI owmnbKol, ecnin O6bABMNEHNE KOHCTaHTbl OMNUCbIBaeT KOHCTaHTy q)aﬁﬂOBOFO U CCbIJTIOYHOro TUMNa.

1 constanl TOLERANCE : DISTANCE : - |.5nm;
2 constant Pl : REAL : - 3.141592;

3 constant CYCLE_TIME : TIME : - 100ns;

4 constant Propagation,.Delay;

4312 O6bABNEeEHNE CHTrHanoe
O6bsiB/IeHNe cnTana OnucbiBaeT cuUrHan 3agaHHOro tumna.

signal_declaralion :: =
signal idcntificrjisl : sublypcjndlcation
|signal_kind I | : - expression |:
signal_kind : - register | bus

Ecnn B 06baABNeHun cun.ana wanm B 0ObABAEHWN NOATUNA, WCMNONbL3YeMOro 75 ONMCaHua 3TOro curHana
--b3yercsa uma ®PyHKUMM paspelleHus, To 3Ta (PYHKUUS COMNOCTaBNseTCA C OMUCaHHbIM CUrHanom Takoii
CUrHas HasbliBaeTcsa pPaspelleHHbIM CUTHaIoM.

Ecnn B ob6bsBneHun curHana wucnonb3dyetcs Bug curHana (signal kind),
r = ABAOTCA CUTHasiaMu yKasaHHOro Bupa. Kaxablii nogsneMeHT 3allMUEeHHOro curHana

™ na TakXC WNAACTCA 3awWleHHbIM curHasiiom. lpuceBanBaHue 3HaYeHW 3aWuleHHOMY CUrHany

K - r Mon YMpsB/AICH/ACM ablPa>ke,lw6 3awuThl (MM 3aluT), BbipabaTbiBalOWMUX SIOTMYECKOE '3HaveHue
Korga KoHKpeTHas 3awuta umeeT 3HavyeHne FALSE, TO gpailiBepam COOTBETCTBYHOLWMX 3aliul, CM,,biX *CUTHa/I0B
AMeunnn,nnBn I CTCA MNwCTa, TP;H3MKUHA <cm* 831> c «<*bl0 OTK/HOUYEHMS 3TUX ApaliBepoB. OnA 3agaHus
KOTOPOIO np0,,cxan,,r OTK/AKOUCHUC » «* ppaliBepoB, ucnatb3ycTcs cneyudukaums

TO CUTrHanbl, ONUCaHHble TakKum

06BbAB/CH,C CUTHasa COLEpPXWUT CMMBOM MNpuUCBaMBaHUs, 3a KOTOPbIM C/ieAyeT BblpaXeHne TO Tun
nocriefHero AoJ/KeH coBnajaTb C TUMOM curHana. Takoe BblpaXeHWe cumTaeTcss HeABHbIM Bblpa>KeHWeM HesiBHoe
BblpaXeHne onpegenseT HesiBHOe 3HAaYEHWE. CcOMoCcTaBfIEHHOe C CUFHaNoOM uAnM ¢ Kaa” bl [ CK.XANHbIM
NoA3/ICMCHTOM COCTaBHOIO CuUrHana. [ns curHana, OnuMcaHHOro CO CKaNsipHbIM MOATUMNOM, 3HAYeHWEe HesBHOro
BbIpaXeHWsi SABNSETCS HesiBHbIM 3HAayeHWeM 3TOro curHana. Ans crtana, ONUCAHHOIO C COCTaBHbIM MOATUMOM

uero nogonemMeHrTa

HEKOTOpOro ckanapHoro nogtuna T. onpepensetca kKak T'LEFT. ABNAKOTCA CUTHanamu

ou'nbkKoli, ecnu o6bABMEHNE CUTHaNa onucbiBaeT CUrHan ai/ioBoro UM CeTo4HOro Tuna Takxke

CLUT.:CTCA owun6Koi, ecnu 3alWleHHbI CUrHan CKassipHOro Tuna He sfHasierca My navncliuu.... ,, C

HN MOA3/ICMCHTOM pas3peleHHOro eHTann. ABNSETCA HU pas3peleHHbIM CUTHasIoM.

CurHan MoxeT uMeTb OAMH WAM 6Gonee UCTOYHUKOB. [N CUrHana CKasspHOro Tuna UcTowyun
6bITb NM60 AparBep (cm. 9.2.1). nu6o nopt Buga out. inouf. buffer ,nn linkage ak3emnnap

KOTOPbIM 3TOT CUTrHan conocTaBfeH. [A18 curHana COCTABHOMO TUNa KaXAblii COCTaBHOW WCTOYHWUK ABAAETCA

3 bl [ -T cKanApHbIX WCTOYHWKOB, MO OAHOMY Ha KaX[blii CKanspHbIA 3/1eMeHT 3Toro curHana CuwnTaetcs

MoXeT
cTlh'c

noAafieMeHT paspelleHHOro curHasna COCTaBHOIO TuMna conocTaB/fieH Kak (akTU4eckuihi naonmeTo H
~ ° " P CNCNChns nopToB (NM60 B onepatope KOHKpeTM3auumm KOMMOHEeHTa, NMb6o B CBA3bIBAKOLWEM
yKasaHuu) a CcOOTBeTCTBYHOLWMU opmanbHbIii nopT wumeeT Bug out, inouf, buffer nnu linkage TO0 kaxgblii
CKanApHbIii NoA3/IEMEHT 3TOr0 CUrHana [OoJ/KeH OblTb COMOCTaB/IEH TOYHO OAUH pat ¢ NOAO6HBIN hopman’bim
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nopTom B TOM XX€ OnucaHuu pacrnpefesieHnss MopToB TaknMm 06pa3oM, 4UTOObl COBOKYMHOCTb COOTBETCTBYHOLWMX
dopMasibHbIX MNOPTOB, B3ATbIX BMECTO, COCTaBAsa/ia OAHW WCTOYHMK 3TOro curHana. Ecnam  nopgsncmcHT
paspeleHHOro curHasa coCcTaBHOTO Tuna cornocTaBfeH Kak hakTuueckMii napameTp B onucaHwu pacnpegesieHus
nopToB, TO 3TO 3KBUBAMEHTHO TOMY, YTO KaXAbli MOA3/ICMCHT 3TOrO CUrHana COMocTaB/leH B 3TOM Xe& OnuCaHun.

Ecnn nopancMcHT paspelleHHOro CcurHana CoCcTaBHOrO Tuna uMmeeT gpaiiBep B KOHKpPeTHOM npouecce, To
KaXAblli CKansipHblli NOA3NCMCHT 3TOr0 CUrHana AOJ/DKeH MMeTb ApaliBep B 3TOM >e npouecce, a COBOKYMHOCTb
BCEX TakKux [JpaliBepoB, B3fiTbIX BMeCTe, cOocCTaBiseT OAUH WCTOYHWUK 3TOro0 cuUrHana.

HesiBHOe 3HayeHWe, conocTaB/ieHHOE CO CKa/sipHbIM CUrHaNIoOM, onpegenseT KOMMNOHEHT 3HaYeHUA TpaH3akuuu,
KoTopas SB/SETCA HadalbHbIM COAEPXUMbIM KaxAoro gpariBepa (ecnm OHW ecTb) 3TOro curHana. KoOMMOHeHT
BpeMeHN 3TOli TpaH3akuuu HC onpegesieH, HO nogpasymMeBaeTCsi, UYTO 3Ta TpaH3akuusa Yyxe umena Mecto
BCNeACTBMe Hayasna MOAeNNpoBaHUS.

Mpumepsl
1 signal S: STANDARD.BIT VECTOR (I to 10);

2 signal CLKI, CLK2 : TIME;
3 signal OUTPUT : WIRED.OR Multivalued Logic;

Mpum Cealll c— Mopw moboro Buga Takke «MatOTCA OH tonlaMn. TepMUH CUrHaT U<MO/b3YeTCA U .MHHUM PyKOBOACTBE
OnA cebkn Ha (UTFCKTM. invcamnve AvUo OTENsIEHMAMW CLULLIOW. SIMBP OrfaBfieHnsaMU NMOPTO*; TepMuH tutpm ncuofibavevc* ;\as ccbuikm
Ha (XM/.’KTbl. OMUCaHHbIE TOMBLKO KHA-AHIIEHVMMA MOPHO*.

CuTanm natyyakym WatfIMIOC 3Ma«HUC WT.LHN.'T.TauHeH WX [paliBepoB. Haua/lbHble 3HAYEHVst ApaiiBCcpo» 3aTeM pPacnpoCTPaHsAoTCS
ro COOTBETCTBYIOLLE MEHWN 19 YCTAHOBKW HaYaU/lbHbIX 3HAYeHUI CUrHas1oB, COCTaB/AOLMX 3Ty Uel. (cm. 12.6.3).

3HayeHne curHasia MOXeT ObITb KOCBEHHO V3MEHEHO OMepaTopoM HasHauyeHus curHasia (CM. A 3»; Takme Ha3HauyeHVsi OKasblBaloT B/IVSHVE
na 6yaylpe 3Ha4yeHuss 3Toro curHasia.

4313 O6bABNEHUNSN nepc Mewuubl X
O6baBneHne nepemeHHoﬁ onucbiBaeT I'IepEMEHHyIO 3ajlaHHOro Tuna.

variablc_dcclaration :: -
variable idenlifierjisi : subtypcjndication
|: = expression!;

Ecnun o6bsiBNeHNe nepeMeHHOW CofepXUT CMMBOM MpuUCBauBaHWUSA, 3a KOTOpPbIM criefyeT BblpaXeHue, ro 3To
BblpaXKeHWe 3afacT HadasibHOe 3HauyeHue A1 ONUCbIBaeMOoli MNepeMeHHOl; TUM BblIPaXeHWUs [OJIKeH coBnajatb
C TUNOM NepeMeHHOW. YKaszaHHOe BblpaxeHne cuuTaeTcs Bblpa>kKeHWeM HayanbHOro .TOYeHUs.

Ecnn BblpaxeHne Haya/lbHOrO 3Ha4YeHUs CTOUT B OOBbABMEHUM MepeMeHHOW, TO Hava/lbHoe 3Ha4veHue
ycTaHaB/iMBaeTCA 3TUM BblpaXeHWem BCSKWI pas, Korga NpoucxoguT MpesiBbiNOSIHEHME 3TOro 06baBAeHUsA. Mpu
OTCYTCTBUW BblPaXeHNs HavyasibHOro 3Ha4YeHUsA WCMNOJIb3YyeTCA HEesABHOE HaydaslbHOoe 3HayeHune. HesaABHOe 3HaveHune
nepemMeHHOl ckansipHoro noaTtuna T onpegenserca kKak 3HadeHue, BblipabaTbiBaemoe aTpubytom TLEFT. HesBHOe
HayanbHOe 3HayYeHWe MnepemMeHHO COCTaBHOrO Tuna onpegensieTca Kak arperat, COCTaBfIEHHbI W3 HesIBHbIX
Havya/lbHbIX 3Ha4YeHU BCEX ee CKaNApPHbIX MOA3/ICMCHTOB, KaXAbli W3 KOTOPbIX B CBOK O4yepedb £BAseTcA
nepemMeHHOW ckansipHoro Tuna. HesiBHOe HavaslbHOe 3HayeHue MNepeMeHHOW CCbIJIOYHOro Tuna onpegensieTcss Kak
3HadyeHue null gna atoro Tuna.

CunTtaetcsa OWNGKOW, ecnn o6BSABMEHVWE NepeMeHHON onucbiBaeT MepemMeHHYy dhaiinoBoro Tuna.

M p>=aMcyYynHNE — 3HAYEHNE TMEPEMEHHON MOXET GU/I. WU3MEHEHO OMEPATOPOM MPUCHOMHALLBI (CM. 8 4). 3TW NIPHCOMUHAHHS
VIMEIOT MrHOBeHHbIM 3chchekT. MapameTpbl npoueaypbl «CTa in moot 6GbMb (PANMOMLIMH NEPEMEHHbIMM; MapameTpbl npou,e,qypbl wi-ia out
van liwnil MOO-T 6bITb NepemMeHHbIMK Nito6oro Nua.

MepemMeHHasi, 06bAMCHUIOK ,,HYTPH KOHKPETHOW MpoLesypbl, €ro.paHeeT CHOC CyLLECTBOBAHME ;10 3aBepLLEHVSt 3TOV MpoLeAypbl 1 Bo3Bpara
B BbI3bIBatOLLYIO NMporpavMy. Jlasi npoleyp, coaepxallyx Onepartopbl OXMAaHWS, MepeMeTLLasi MOXET COXpaHeH. CBOE CYLLUECTBOBaHVe OT
OfHOTO MOMEHTa MOZE/IMPOBaHVs A0 [pYroro, W TakuM O6pa3soM 3HaueHue 3Toli MepeMeHHON MpCMennn noAfepKVBaeTcA.” Js1 MpoLeccoB
KOTOpble HE VMIMEIOT 3aBepLUeHUsi, BCE MepeMeHHble COXPaHSIOT CBOe CYLLUECTBOBAHME C HaYa/M MOZAE/MPOBaHWA [0 €ro OKOHYaHue

Mpumepsl

1 variable INDEX : INTEGER range 0 to 99 : - O0;
- - Haya/lbHOe 3HayeHue YyCTaHaB/NMBAETCS BblpaXeHUem
- - Haya/IbHOTrO 3HayeHus

2 variable COUNT : POSITIVE;
- - HayanbHoe 3HayeHue ectb POSITIVE'LEFT wnn |

3 variable MEMORY:B1T_MATRIX (0 to 7, 0 to 1023);
- - Havya/lbHOe 3HauyeHuWe ecTb arperat M3 Haydas/bHbIX
- - 3HAYEeHWU KaxAoro nojasieMeHTa.
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4.3.2 O6bsiBNeHMA halinos

®daiinoBblli 00bEKT cosgacTcs 06baABneHMemM alina. TakoM O6beKT OTHOCMTCSA K K/accy MNepeMeHHbIX;
onepauun c aioBbiMM O6BEKTAMW OFpaHMYeHbl MO CPaBHEHMIO C oOnepauusMu, A[OCTYMHbIMU ANS  OPYTUX
06BbEKTOB 3TOro knacca. B uvacTHocTw, ansa Q)aIZHOBbIX 06BEKTOB HC paspelwieHa onepauna npuceamMBaHUA.

filc_dcclarn«ion :: =
file identifier : subtypc_indicaHon is
|mode | filcJogical_namc;

filcjogical.namc :: - string_cxprcswon

YkazaHue noatuna (subtype indication) B o06bsABneHuM palina A[OMXKHO onucbiBaTb noATun  dhaina.
EAVHCTBEHHBIMU AO0ONYCTUMbIMKU BuNamMu alina sABASOTCA ALl in 1 out.

Nornyeckoe wumsA daiina (file logical name) AonxHO 6bITb NpeAcTaBfieHO BbipaxeHMeM Tuna STRING.
3HayeHVe 3TOro BbIpAXeEHUS WHTeprnpeTupyeTcs Kak sormyeckoe umsa Ana paitna B rnaBHOW BbIYMCAUTE IbHON
cucteme. Peanusauusa A[oJsXHa ob6ecneynmBaTb HEKOTOPbIA MeXaHW3M [A/IM COMOCTaB/IEHUS /1OTUYECKOro UMeHUn
paiina c KOHKpeTHbIM u3mveckum cpaiinom. Takoli MexaHM3M $I3bIKOM He onpejesnsieTcs.

Nlornyeckoe ums paiina naeHTUUUUPYET BHEWHWI (alin B rnaBHOW alinoBoii cucTteme, conocTaBnsieMblii
c aiinoBbiMm 06bekTOM. OTO conocTaB/eHne obecneymBaeT MexaHW3mM 6O ANA UMMNOPTUPOBAHUA AaHHbIX,
cofepxalinuxcsa BO BHewHem aline B TeuyeHne MOAENNPOBaHUA, SIMG0 IKCMNOPTUPOBAHUSA AaHHbIX, MOJYYEHHbIX
B TeyeHWe MOAEeNIMPOBaHNA BO BHELWHW dalin.

Ecnn B 06bsBNeHun paiina 3agaH BuA in. TO COAEPXMMOE TaKOro BHELWHEro aisia MOXeT uuTaTbCa B
TeyeHue MoenMpoBaHusi. B aToM cny4vae aiinoBblli 06bEKT MOXET uYMTaTbCs, HO HC MoauduumpoBaTbes, Gonee
yem ogHMM npoueccoM. Ecnu B ob6bsABNeHuMn dalkina 3agaH Buh out, ro coaepxmmoe Takoro BHewHero caiina
MOXeT 3anucbiBaTbCs B TeYeHWe MOoAennpoBaHus. B aTom cnyvae ¢aiinoBblii 06bekT MOXeT mMoanduuMpoBaTbCs,
HO HC u4uTaTbCs, Oo4HWM uAM 6Gonee npoueccamu. Ecnn BuA He 3afaH, TO MO YMOJIYaHMIO MpUHUMaeTcs in.

Ecnn ¢ ogHMM M rem e JlOTM4eckMM UMMeHeM aiina conocTaB/ieHO MHOXeCTBO haiinoBbiX O06T-eKTOB WU
KaxAbli hanoBblii 06bCKT OMMCbIBaeTCA o6bABNEHVEM halina ¢ BUAOM out, TO 3HAYEHUA, BbIBOAVMbIE B KaXAbli
haiifioBblli 06bEKT, BbIBOAATCA BO BHEWHWNA dain, vaeHTUMUUMpYeMbld 3TUM 1IOTUMYECKMM MMeEHeM. HA3blK He
onpegensieT HW MOPSAAOK, B KOTOPOM 3TV 3HAYEHMS BbIBOAATCA BO BHelWHWUl dalin, HU KONMYeCcTBO co3faBaemMbix
npyv 3TOM BHeELWHKX palinos.

Ecnn dopmanbHbIii napameTp noanporpammbl MMeeT paifioBblii TUM, TO OH [AO/DKEH CONOCTaBASATbLCA C
(hakTUyecKMM napameTpom, sABAsALOWMMCA (ainoBbiM 06beKkTOM. PaiiNoBblii 06BHLEKT KOHKPETHOro BuAA MOXeT
6bITb NepefaH opmanbHOW aliioBOi NEPEMEHHOM TOJILKO COOTBETCTBYHOLWErO BuAA.

MpumeuyaHue — Bec nucaHno (paoBble OBLEKTLI, COMOCTAB/ISIEMbIE C OAHUM M TEM XXE€ WUUMHHM halifioM, AO/MKHBLI HMCH.
ofHM 1 TOT e OrToBbiA TUN.

4.3.3 O6bsBNeHUa nHTepgdelico

O6bsiBneHne uHTepdpelica (interface declaration) onucbiBaeT 06beKT MHTepdelica 3agaHHOro Tmna. O6BLEKTbI
MHTepdpelica BkOYaOT B cebsi:

— KOHCTaHTbl, UCNONb3yeMble KaK MapameTpbl HacTpPOWkM 06bekTa NpoekTa, KOMMOHeHTa WauM 610ka uau
KaK KOHCTaHTHble napameTpbl MOANPOrpamm;

— CWUTHanbl, UCNOJIb3yeMble B KayeCTBe MNOPTOB o6bekTa npoekTta, KOMMOHeHTa wun 6noka nan B KadecTne
napameTpoB-C1MrHasioB noanporpamMmm;
— nnepemMeHHble, WNCNoJib3yeMble B KayeCTBe NnapaMeTpoB — MNepeMeHHbIX noanporpamMmm.

intcrface_dcclaraliott :: -
interface_coitslant_dcclaralk>n
| interfacc_signai_declaralion
| interfacc_variablc_declaration

intcrfacc_constani_dcclnraiion :: -
[constant 1 identifierjist : |inl sublypejndication
|:»Slollc_cxprcss»on |

interfacc_signal_dcclaration :: =
[signal] identifierjist : [mode] subtypcjndicniion
[bus | |:= static
_cxpression |
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intcrface_varinblc_dcclaralion :: =
[variable | idcnlificrjisl : [model subtype
Judication [:- static
_cxpression)

mode :: = in | out | inout | buffer | linkage

Ecnn B ob6bsABneHun uHTepdierica Bug (mode) ABHO HC 3ajaH, TO nogpasymeBaeTcs in.

B 061>ABACHUM KOHCTaHTbl WHTepdeiica (interface constant declaration) wnnm A o06bABAEHUM curHana
nHTepgeiica (interface signal declaration) ykasaHue nogtmna (subtype indication) pgoskHo onucbiBatb noAaTwun,
KOTOpPbIA He sBNAsieTCA HW aii/loBbIM, HW CCbIIOYHLIM TUMOM.

Ecnn ob6bsBneHne curHana uHTepdpelica coAepXuT 3apes3epBuMpoBaHHOe CMOBO bus. To curHan, onucbiBaemblii
3TUM 06bABMAEHMEM, ABMSETCA 3alW Wl eHHbIM CUrHanom knacca bus.

Menn o6baABneHWe MHTepdeiica COAePXUT CUMBOI 3a KOTOpbIM c/lieAyeT BblpaXeHue, TO 3TO BblpaxeHune
cuyntaetTca HeABHbIM Bblpa>keHWEM ans o6bekTa MHTepdpeiica. Tvn 3TOro BbIpaXXeHWs AO/KEH coBnagatb C TUMNOM
cooTBeTCTBYlOWero obbekta uHTepderica. CuntaeTca OWNOKONM, €CNn HesiBHOE BbIPaXeHWe CTOUT K 06bABIeHUN
nHTepdperica, Bug koToporo linkage, wnu cooTBeTCcTBylOWaa MeTka Tuna (type mark) o6o3HadaeT (oainoBblii
™n.

B 06bsIBNeHUM CcUTHana uHTepdeinca HesiBHOE BbIpaXeHWe onpeaensieT HesiBHOe 3HaudyeHue (3HaudeHwus),
conocTaB/ISieEMOe C CUTHa/IOM WHTepdelica UanM ero sI0A3/ICMCHTaMH. Mpu OTCYTCTBUW HESBHOrO BblpaXeHus Ans
CUTHana WM KaXAoro CKanspHOro nogasieMeHTa nogpasymMeBaeTcsl HesiBHOe 3HayeHue, YycTaHaB/MBaemoe B
COOTBETCTBUM C NpaBuiamu o6bsBMeHUs curHanos (cm. 4.3.12). Takoe 3Ha4yeHuWe MWCMNOMb3yeTcA AN YyCTaHOBKU
HayaNbHOrO COAEepPXWMOro [ApaiiBepoB curHasa WHTepdelica, ecnnm OHM ecTb, KakK YyKasaHo fAn1a 06baBneHui
CUTHasNoB.

O6bekT uMHTepcpelica obecneumBaeT KaHas A9 CBS3M MeXAy OKpyxatouieii cpefoil M OTAENbHOW 4acTblo
onucaHns. 3HavyeHne o6bekTa MHTepdeiica MoxeT ObiTb YCTAHOB/IEHO 3HAYeHWEM COMOCTaBJ/IEHHOrO O6bekTa Wau
BblpaXeHns, HaxosWwmnxcs B 3TOW cpefe; aHa/NOrM4YHO, 3HauyeHWe Ob6bBEeKTa, HaxoAsAWerocs B 3TOW cpefde, MOXeT
onpeaensitbCsi 3Ha4eHMEM COMOCTAB/IEHHOTO C HUM 06bekTa MHTepdelica. Cnocobbl TakMX COMNOCTaB/IEHMI OMUCaHbl
B 4.3.3.2.

CunTaeTcs, 4TO 3HayeHue ob6bekTa UYNTAETCHA, CesAH yAOBNETBOPSAETCA OAHO W3 cneaylwWwmnx YCNoBUiA:

1) O6beKkT BbluMCnAeTCA, a Takke (KOCBEHHO) O6BLEKT comnocTaB/ieH C 06bekToM WHTepdeiica Buga in. inout
vnn linkage.

2) O6BEeKT ABMAETCA CUTHAIOM M MMSA, 0603Ha4vawLee 3TOT 06bEKT, UCMONb3YeTCA B CMINCKE 4YyBCTBUTENIbHOCTU
oneparopa OXwujaHusa WnanM oneparopa npouecca.

3) OO6bekT ABNAETCA CUTHaA/IOM W 3HadyeHue n6Oro u3 ero npeponpefesieHHbIX aTtpubyToB, TakuX Kak
STABLE, QUIET, DELAYED. TRANSACTION. EVENT. ACTIVE, LASTJIVENT. LAST_ACTIVE wmwm
LAST_VALUE. u4wuTtaetcs.

4) OAvH 13 MNOA3/ICMCHTOH O6bekTa 4uTaeTcs.

5) O6bekT sAHNseTca gainom u c aTum paiiom BbINoNHAeTcs onepauns READ.

CunTaeTcs, 4YTO 3HayeHWe obY-ckTa M3MEHAEMCSH, ecnm y[oOB/eTBOPSETCA OAHO U3 ClieAyHLWnUX YC0BWUiA;

1) O6bekT CTOUT B /IeBOW 4acTuM onepaTtopa npucBamBaHWs, a Takxe (KOCBEHHO) ec/im 06beKT comnocTaBrieH
c 06bekTOM WHTepdeiica Bupga out. buffer, inoul nnu linkage.

2) WN3meHsieTcs OAMH W3 MNOA3/ICMCHTOH O6bekTa.

3) O6bekT aBnsdetca ainom M ¢ aTum paliziom BbiNonHaeTca onepauna WRITE.

M3mMeHATbCA MOryT 0O0bekTbl TO/IbKO K/acca CUrHaa WM kiacca nepemeHHas. [NepemeHHas Tuna daisl MoxeTt
6bITb M3MEHeHa TO/NIbKO BbINosIHeHNneM onepaumn WRITE; cuuTaeTcsa owunbkKoi, cenn dainosas nepemeHHas
CTOMUT H fleBOli 4acTu onepaTopa npucBavBaHuUs.

O6BbeKT uHTepdielica MMeeT crnegylowme BUabl:

1) in. 3HauyeHWe Takoro o6bekTa WHTepdieiica MOXeT TONIbKO uuTaTbes. Jllo6ble aTpubyTbl 3TOro0 O6GBEKTA
VHTepdpelica MOryT umMTaTtbCs, 3a WCK/AOYeHMeM TOro, 4YTo 3HaudeHusa aTtpubyToB STABLE. QUIET, DELAYED
n TRANSACTION napameTpa-curHasa He MOryT ObiTb MPOYMTaHbl BHYTpWM nognporpamMmbl. [Onsi caiinoBbix
06bekToB pgonyckaetca onepauus ENDEILE.

2) out. 3HauyeHMe TaKoro o6bekTa WHTepdeiica MoxeT 6biTb M3MeHeHO. [lonyckaeTcsi UTeHuWe aTpubyToB
3flemMeHTa UMHTepdieiica, OT/NYHbLIX OT nNpegonpefesieHHbIX aTtpubytoB STABLE. QUIET. DELAYED,
TRANSACTION, EVENT, ACTIVE, LAST_F.VF.NT, IAST_ACTIVE n LAST_VALUE. Ansa calinosBoro o6bekra
paspeweHa onepauus ENDFILE. Hukakoe gpyroe u4TeHWe HC pgomnyckaeTtcs.

3) inout. 3HayeHne Takoro obbekTa MHTepdeiica MoXxeT ObITb MPOYNTAHO /IGO0 M3MeHeHO. Takxe paspelleHo
YTeHue aTpmbyToB 3TOoro obbekrta. [Ana dalinoBoro ob6bekTa paspeleHa onepauuss ENDFILE.

4) buffer. 3HauyeHne Takoro obbekTa MHTepdpelica MoXeT ObITb NPOYMTAHO NM60 M3MeHeHO. Takxe paspeLleHo
yTeHne aTpubyToB 3TOro O6bEKTA.
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5) linkage. 3HauyeHue Takoro o6bekTa WuWHTepdelica MOXeT OblTb MNPOYUTAHO WUAN  WU3MEHEHO TOJIbKO
noACTaHOBKOWM 3TOro o6bekTa B KayecTBe (akTMYeCKOro napameTpa A/ [pYyroro ob6bekTta WHTepdierica Buga
linkage. Hukakne gpyrne Bugbl YTEHWA W WU3MEHEHWUS HC paspelleHbl.

NMpumedyaHune — XoTa curHanbl r.ugy inoul U buffer MMEIOT COHYAKOBbLIC XapaKTePUCTUKN B OTHOLLEHWW TOM), MOTYT /i
OHW UMTaTbCS WU U3MEHSATLCS JIHOGbIM KOIMUECTBOM UCTOYHMKOB, CUMa.i Mia inout MOXeT M3MCHUMCA Mo6bIM KOMMYECTBOM WCTOYHMKOB,
B TO BpeMsl kak cuTas Bwia buffer .TO/DKEN W3MEHATbCA caMoe 6onbliee OAHVMM WMCTOYHMKOM em  1.1-1.2%

MapameTp nognporpaVmbl haiiloBoro TMHa A0/HKEH OGBLSBMATLCS Kak napaMeTpriepemMeHHast.

4331 Cnunckwm MmnTcp PetcoH
Cnucok nHtepdelica (interface list) cogepxnTt o6bABNEHNS 06BEKTOB UHTepdelica, TpebyeMbix nognporpaMmmol,
KOMMOHEHTOM, O6bEKTOM MpoeKTa WM onepaTtopoMm 6GnokKa.

interfaccjisl = n
inlcrfacc_clecmceni {; inlcrfacc_clecmcenl}

interfacc_clemcnt :1 = intcrfacc_cleclaration

Cnncok wuHTepdelica NapamMeTpoB HACTPOWKM COCTOUT UCKIIOUYUTENBHO N3 OOBLABNEHWI KOHCTAHT MHTepdeiica.
Cnuncok nHTepdeiica NOProe COCTOUT WUCKIKOUYUTENbHO M3 06bABNEHUA CUrHanoB uHTepdelica. Cnucok uHTepdpeiica
napaMeTpoB MOXeT cojepxaTb OOBbAB/EHNSA KOHCTaHT WHTepderica, O0ObBbABNEHWSA CUTHa/IOB WHTepdeiica,
ob6bsABNEHNss nepeMeHHbIX WHTepdpelica (interface variable declaration) nuéo komM6MHauWO 3TUX OO6BABNEHWUIA.

4332 CNUCKN COMOCT MUMaAanNncuwunii

Cnuncok conoctaBneHuin (a$$ociation_lisO ycTaHaB/imBaeT COOTBETCTBME MexXAy (opMasbHbIMU WAN OKalb-
HbIMW napameTpamu HacTpOWKu, nopTamMu WAM WMEeHaMW napaMeTpoB C OAHOW CTOPOHbI W /IOKa/IbHbIMU NN
aKTUHeCKMMN UMEHaMU WM BbIPAXEHUSAMW C APYroii CTOPOHBbI.

associationjist  “
associalion_clcment { , association_clcmcni }

association_elcment :: -
| formal_part = >| actual_part

formal_part :: =
formal_dcsignator
I function_name ( formal_designator )

formal_designaior :: «
generic®name
I /w/_namc
| parameterjname

actual_part : -
actual_dcsignator
I functionjnumc ( actual_designator )

acluai_dcsignator :: -
expression
| .vigr?a/_name
variablename
open

Kaxabli anemeHT conoctaBrieHust (association element) B cnucke conocTaBfeHWn conocTaBnseT OAuH
pakTMyecknii ykaszatenb (actual designator) c cCOOTBETCTBYHLNM 3/71EMEHTOM UHTepdeiica B cnucke uHTepdeiica
(interfacejist) 06bsABAEHMA nNoOANPOrpamMMbl, OOBABMAEHVMS KOMMOHEHTa, OObABNEHWA O06bekTa MpoekTa Wn
onepatopa 650ka. CoOoTBeTCTBYHWLWMNIi 3nemMeHT UHTepdpelica onpepensietcs NM6o No NoO3MuMu, NM60 NO UMEHMU.

JneMeHT conocTaB/fieHUsi Ha3lbiBaeTcs WMEHOBaHHbLIM, ecnu dopManbHblli  ykasatenb (formal designator)
MCMONIb3yeTCsA HABHO; B MNPOTUBHOM Ccny4vae uMeeT MecTo MO3NLMOHHOE conocTaBneHue. [O1a MOo3ULUOHHOIo
conocTtaB/fieHNss hakTUYeCKnii ykasaTeslb B KOHKPETHOM MO3uuLUK B CMMUCKe CONOCTaB/IeHU OTHOCUTCA K 3/IeMeHTy
nHTepdpeiica, cTosieMy B 3TOl Xe MO3MUUM B CNUCKe UHTepdelica.

MMeHOBaHHble cONOCTaB/iIeHNss MOryT 3ajaBaTbCs B 1I060M MOpPsAAKe, HO ecnM WUCcnonb3ykTcs oba Buaa
COMNoCTaB/IeHNs B OJHOM M TOM XK€ CMUCKe COMocTaBsieHuli, TO BCe MO3ULMOHHbIE COMOCTaB/IEHUSA [AOJIKHbI OblTb
3afjaHbl B MepByl ouepedb B MX 06bIYHbIX no3uumsax. CnegosaTesibHO, Kak TO/IbKO MOSIBASIETCA WMeHOBaHHOe
conocTaB/fieHVe, TO BCe OCTaBLUMECS COMOCTaB/IeHUS B 3TOM CMNUCKe [AO/MKHbl GblTb MMEHOBAHHbIMW.
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dopmanbHasa 4acTb (formal part) nMeHOBaHHOro asieMeHTa COMOCTaB/IeHUS MOXeT ObITb B (hopmMe Bbl3oBa
(YHKUMN, B KOTOPOM eAMHCTBEHHbIM aprymeHTOM 3TOW (YHKUUM sBAseTca cam opManbHblii ykasaTenb. B
aTOM cny4dae MMSA (YHKUMW [O/HKHO 0603HayaTb (PYHKLUIO, eAWHCTBEHHbI napamMeTp KOTOPOW uMeeT TOT Xe
TN, 4YTo WM dopManbHbIli yKasaTesb, W pe3ysbTaT KOTOPOW MMeeT TOT >Xe TWUM, 4YTO M COOTBETCTBYIOLWNI
dakTuyeckmini ykasatenb. Takas GyHKUMa obecneynmBaeT npeo6pasoBaHWe Tuna H cnay4vae, Korga JaHHble
nepegatoTcs OT (hopmasibHOro ykasaTesnsi (DakTMYECKOMY yKasaTesiio.

AHanornyHo, daktuyeckas yvactb (actual part) MMeHoBaHHOro (UM MO3MLMOHHOrO) 3/ieMeHTa CONOCTaBlEHUs
MOXeT 6bITb B chopmMe BbI30Ba (PYHKLUW, B KOTOPOM eAVHCTBEHHbIM aprymeHTOM 3TOW yHKUUW sBAsSeTCA cam
dakTnyecknini ykasatenb. B aTom cnydae umsa @yHKUMU OO/DKHO 0603Ha4vaTb (PYHKLUIO, CADKCTBCHHbIN napameTp
KOTOpOl/i MMeeT TOT >Xe TWUM, 4YTO U akTUYecKWii ykasateslb, U pe3ysibTaT KOTOPOl/ MMeeT TOT Xe Tun, 4To
N COOTBETCTBYIOLWMIA (hopMasibHbIi ykaszaTenb. Takas (yHKUUs obecneumBaeT npeobpas3oBaHuMe Tuna B cry4ae,
Korga faHHble nepefatroTcsi OT pakTUyeckoro ykasatenss dopmasibHOMY yKasaTesto.

Ecnn cdopManbHOro ykasaTens ecTb in. inout wmnu linkage wn dakTnyecknii ykasatenb HC 3afaH Kak
open, TO Tun akTUYeckKoro ykasatesnsa (nocsie NpuMMeHeHUs @yHKUMKM npeobpas3oBaHWs Tuna, ecnm nocnefHNas
3afaHa B (pakTMuyeckoli 4acTu) [OJ/DKeH coBMagaTtb C TUMOM COOTBETCTBYHOWeEro ¢opmanbHOro ykasaTens.
AHanornyHo, ecnu Bug opmMasibHOro ykasaTtens ectb out, inout, buffer nnn linkage, n dakTnyeckuin ykasartesnb
He 3ajaH Kak open, To Tun opmanbHOro ykasatensa (nocne npumMeHeHuWsa (yHKUMU npeobpas3oBaHus Tuna,
ccn« nocnefgHAs 3ajaHa B (hopMasibHOl 4acTu) [AOJIKeH coBnajaTb C TUMOM COOTBeTCTBYlOWeEro akTu4yeckoro
ykasaTtens.

[Ansa conocTaBNeHWs CUrHa/ioB C COOTBETCTBYHOLWMMU OpMasibHbIMM NopTamy conocTaB/ieHne ¢opmMasbHOro
yKa3aTesii KOHKPETHOro COCTaBHOro Tuna c (hakTMYeckMM ykasaTenem TOro e Tuna 3KBMBa/IEHTHO COMoCcTaB-
NEeHNI0  KaXAoro ckanapHoro n(«asfemeHTa ¢oOpMasibHOro Yykasatefnis C COOTBETCTBYHOLWMWM MOA3/ICMEHTOM
pakTM4eckoro ykasaTesi, Npu YyC/ioBUM, 4YTO (OYHKUMSA nNpeo6pas3oBaHUs Tuna He 3ajaHa HW B opMasibHOM
yacTu, HU B (hakTM4YeCKOW 4acTu asieMeHTa conocTaBneHus. Ecnn dyHkuus npeobpasoBaHus Tuna 3agaHa, TO
cunTaeTcsd, 4YTO (POpPMasibHbIN yKasaTesib LEe/IMKOM COMOCTaBNseTCca C hakTUYeCKUM yKasaTesem.

AHanornyHo, Ans conocTaBfeHus (akTuyeckmx ykasaTefnieil ¢ COOTBETCTBYHOWMMMN (opMasibHbIMM napameT-
pamu nognporpammbl conocTaB/fieHne (opMasibHOro napaMeTpa KOHKPETHOro COCTaBHOrO Tuna c hakTUYecKum
ykasaTesieM TOro >e Tuna OSKBUBA/IEHTHO COMOCTAB/IEHMNIO KaXAO0ro CKasiipHOro noAasicMCHTa ¢hopmasibHOro
napameTpa C COOTBETCTBYIOWMUM MOA3/ICMEHTOM (DakTUUYECKOro ykasaTesisi. B KaXAoOM cny4vae moryr NOTPeGOBaTLCA
pasniMyHble MexaHU3Mbl nepegayv napameTpoB, HO B 060MX CllyvyasaXx COMOCTaB/IeHUs 6yAyT MUMeTb 3KBUBANEHTHbIN
pe3ynbTar. TakoW pe3ynbTaT UMeeT MEeCTO MNpu YC/0BUM, YTO HU OAWH aKTyasllbHblA ykKasaTeslb He umMeer
poctyn 6onee yem no ogHomy nytm (cm. 2.1.1.1).

dopmanbHbIA ykaszaTenb MOXeT ObiTb MO0 ABHO 0ObAB/EHHLIM O0OBLEKTOM WHTepdelica, M60 NOA3NCMEHTOM
3Toro o6bekTta. B mocnegHem cnydvae Ans conocTassieHUs (hOpPMasibHOTO U (haKTUYEeCKOro ykasaTesneil Heo6xoAnMo
Mcnonb3oBaTb WMeEHOBaHHOe conocTasBfieHve. bBonee Toro, KaxAblii MNOASACMCHT SIBHO O0O6BbAB/EHHOro o06bekTa
nHTepcpelica foskeH ObITb CONOCTaBfieH TOYHO OAMH pa3 C (PakTMYeCcKOM ykasaTesileM B OAHOM W TOM Xe
cnucke conocTaB/fieHUli, U BCe 3TW COMOCTaB/IEHUA [AO/KHbI ObiTb NpeAcTaB/ieHbl HenpepbIBHOW nocnegoBaTesib-
HOCTbIO B 3TOM cnuncke. Kaxablli TakoW 3nemMeHT cOMocTaBNeHUs [OJ/DKeH uaeHTuunumposate opMabHbI
yKkasaTeslb MpU MOMOLLN JIOKa/IbHO CTaTUYECKOro WMEHW.

Ecnun anemeHT nHTepdeiica B cnucke MHTepdieiica cofepxuT HesiBHOe BblipaxeHune Ana hopmanbHOro napamerpa
HacTpoikn wan pnsa dgopmManbHOro napameTpa Buga in, TO 060/ COOTBETCTBYIOLWMWIA CMANCOK COMOCTaBMeHU
MOXeT He cojepxaTb 3/IeMeHT COMocTaB/ieHns AN 3TOro 3asieMeHTa WHTepdeiica. Ecnm  3TOT  3nemeHT
COMNOCTaB/NIEHNA HC BK/lOYaeTCsA B CMAWCOK COMOCTaB/IeHUS, TO B HEABHOM 3/1eMeHTe conocTaBNeHuss AN1s 3Toro
afnieMeHTa WHTepdpelica B KayecTBe (PakTUUECKOro BbIPaXeHUS WCMNOMb3yeTCs 3HayeHWe HEesIBHOTO BblpaXeHus.

MpumevyaHwne * BblleykasaHHbIX NpaBwWl C/iedyeT, YTO €C/IN 3/IEMEHT COMOCTaB/IeHNs OnyLLeH N Crucke cornocTaB/ieHni
C Ue/fblo UCMobL30BaHUA HeﬂBHO»!) BblpaXXeHMW /1asi COOTBETCTBYHOLLErO 3/1eMeHTa MHTedeeﬁCa, TO OCe nocreayroupe a/ieMeHTbI cornocTas/ieHn
B 3TOM CNMUCKe AHXUM 6blMb MMEHOBaHHLIMM COMOCTaB/IEHVAMU.

XOTW HesiBHOe BblIpaXeHVe MOXET 3aJaBaTbCsl B a/leMeHTe MHTepdelica, KOTOPbIi ONMChbIBAeT (IoKasibHbIA WK thopMasibHbI) nopT
Takoe BbIPaKEHUe He VHTEePnpeTVPYeTCs Kak 3HayeHVe HesBHOrO 3/1eMeHTa COMoCcTas/ieHUs /19 3TOro nopTa, Tak Kak MopTbl A0/KHbI ObMb
COrMoCTaB/ieHbl C CUrHaslaMy B MPOTMBONMO/IOKHOCTL 3HAYEHMAM. BMECTO 3TOro 3HaueHVe BbIPKEHUA WCMOb3YeTCs 19 onpeaesieHnn
athheKTMBHOrO 3HadeHna JTATO nopta C TeyeHVe MOMENMPOBaHUS, eC/v MOPT OCTaB/IeH HCCOC/HHCHHLIM (Cm. 12.6 1).

4.3.4 O6bABNeHUe AONOMHUTENbHOIo0 MMEeHn
O6bsABNEHNE AO0MOMHUTENIbBHONO WUMEHW ONUCbIBaeT anbTepHaTUBHOE UMA AN CYLWecTBYlOWero o6bekTa.

alias_declaration :: =
alias identifier : subtypejndication is name;

naeHtudgukatop, 3agaBaemblii B 06bsABNEHUM OOMOSHUTENIBHOTO MMEHU, 0603HayYaeT 06beKT, MpeAcTaB/isieMblid
VMMEHEM B 3TOM O0GbBSBMEHUU. [JONO/IHUTE/IbHOE WMSA CUrHasia o0603HayaeT CUrHan; [L[OMOSIHUTENbHOE UMS
rnepeMeHHoli o6Go3HauyaeT MepeMeHHYH; AOMNOSIHUTE/IbHOE MMSI KOHCTaHTbl 0603HayaeT KOHCTaHTY.
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Mma (name) AO/MKHO ObITb CTaTUYECKUM UMeHeM <cM. 6.1), o6o3Hayawuwmm O06BbeKkT. BbasoBblli TUN MMeHW,
3ajaHHOr0 B O6bSABMNEHUU [AOMOSHUTENIBHOTO WMMEHW, [O/MKEH coBnagatb C 6a30BbIM TUMOM MeTKM Tuna B
yKaszaHuu nogTuna: 3TOT TUM He fAo/keH 6biTb MHOTOMEPHbLIM WHAEKCUPYeMbIM Tunom. Korga Ha o06bekT,
o60o3Hayaemblii MMeHeM, WMeeTCss CCbilka C BuUAe [AOMOJIHUTE/IBHOTO WMEHMW, OMNUCAHHOTO O6bsBIEHNEM
[OMOSTHNTENIBHOTO MMEHMW, TO O6BLEKT paccMaTpvMBaeTcs Kak O06bekT, uMelowunii noATwn, 3afaHHblli ykasaHuem
nogtuna. To Xe caMoe MMeeT MEeCTO [/ CCbIIOK Ha aTtpubyTbl, B KOTOPbIX Npedrkc o603HayYaeT AONONHUTENBHOE
nMsi. Ecnv yKasaHHbIli noaTWN sBNSETCS OAHOMEPHbIM WHAEKCUMPYEMbIM MOATUNOM, TO 3TOT NOATUN AO/KEH
BK/1l0UYATb COOTBETCTBYHOLWMNI 3/1EMEHT (eM. 7.2.2> ANA KaXAOro afnemMeHTa 06bekTa, 0603HAYAEMOTO 3TUM UMEHEM.

Ccblflka Ha 3M1EMEHT [OMNOMHUTE/IBHOTO WUMEHW HesIBHO npcAcTanasieT coboii CCbIIKy Ha COOTBETCTBYHOLW U
3/1eMeHT 06bekTa, 0603HaYaeMOro 3TUM [ONONHUTENIbHBIM MMeHeM. CCbifika Ha ceyeHne [JOMNONHUTENbHOK UMEHH,
cocTosilee U3 3neMeHToB el, e2... CNT SIBNSETCA HEABHO CCbINIKOW Ha ceneHne o6bekTa, 0603Ha4YaeMoe 3TUM
[OMONTHUTENbHBIM MMEHEM, COCTOsiliee U3 COOTBETCTBYIOLWMX 3/IEMEHTOB A/18 KaXAoro w3 anemeHToB oT cl go
en.

Mpymepsl

—_

variable REAL.NUMBER: B1T_VECTOR (0 lo 31) ;
2 alias SIGN: BIT is RI*AL_NUMBF.R (0)
- - SIGN ctan ckansipHbim (BIT) 3HauyeHuem

3 alias MANTISSA: BIT VECTOR <23 dowilo 0) is

REAL_NUMBER (8 to 31)

- - MANTISSA gaBnsetca 24-pa3psafHbiM 3HavyeHUEM

- - C Anana3oHomMm wuHAaekca ot 23 po O.

- - Heobxo4MMO OTMEeTUTb, 4YTO AuanasoHbl WHAeKca

- - 3HayeHuii MANTISSA n REAL_NUMBTR (8 O 31)

- - MMEeNT MNPOTMBOMOJIOXHbIE HanpasB/IeHUS.

- - ccblnka Ha 3HavyeHune MANTISSA <23 downto 18)

- - 3KBMBaJIeHTHa CCblnke Ha 3HadeHne REAL.NUMBER

(8 to 13)

4 alias EXPONENT: BIT VECTOR (I to 7) Is REAL_NUMBER
< (0 7) ;
- - EXPONENT saBnaetca 7*paspafHbll 3HaYeHUEM
- - C Awana3oHom oT | pgo 7

44 O 6BABNCHMUC aTpnbyToB

ATpnbyT fABnseTcA 3HadyeHuem, QYHKUWENR, TUNOM, AManasoHOM, CUTHAZIOM WAW KOHCTaHTol. Jllo6oi u3
nepeyncrnieHHblX BUAOB aTpubyTa MOXeT OblTb COMOCTaB/leH C OAHUM WAW 6Gosiee MOHATUSMU K OMNUCaHUMN.
CyllecTBYOT fABe KaTeropuum atpubyToB, npeponpenefnieHHble aTpubyTbl K aTpubyTbl, onpejesnsieMble MNO/b30Ba-
Tenem. MNpegonpeneneHHbie aTpubyTbl ABASAIOTCA UCTOYHUKAMU MHAOPMAaLUN O pas3/IMUHbIX MOHATUAX a ONUCaHUWN.
Paspen 14 copepXuT onucaHue BCex NpeaornpefesieHHbIX aTpubyToB. MpegonpeneneHHble aTpubyTbl Buaa CurHan
HEe MOryT ObiTb W3MEHEeHbI.

ATpubyTbl, onpefensieMble Nosb30BaTesieM, SB/AOTCA KOHCTaHTaMu MPOU3BOJSILHOIO Tuna. Takue aTpubyThbl
onucbiBaloTcA 06bABNeHnem atpubyta (attribute declaration).

aitributc_dixlarntion :: =
attribute identifier: lype_ntark;

NpaeHTndgukatop, croswmnii B ob6bABNeHUM aTpubyTa, siBAsieTCsl ykasaTesieM 3Toro atpubyrta. ATpuGyT MOXeT
6bITb conocTaBfieH C O6beKTOM MNpoekTa, apXUTeKTypoW, KOoHdurypauuer, npoueaypoid, yHkuueli, naketom,
TUMNOM, NOATUNOM, KOHCTAHTOW, CUrHa/loM, NEepPeMeHHOW, KOMMOHEHTOM WU METKOIA.

MeTka Tuna (type mark) B 006bsBAeHMM aTpubyTa AOs/HDKHA 0603HayaT», NOATUMN, He SABMAWUACA HU
CCbIJTIOYHbIM HU palinoBbiM TUMNOM. [MOATUN MOXeT 6biTb HeorpaHUYeHHbIM.

Mpumepsl
1 type COORDINATE is record X, V: INTEGER end record;

2 type POSITIVE is INTEGER range | to INTEGER HIGH;
3 attribute LOCATION: COORDINATE;
4 attribute PIN_NO: POSITIVE;

MpumeuaHune — KoHkpeTHoe nokatoe [T OyaeT Hacreaosarb anVI6yT J1. ecnu n Tanbka ecrm cneu,mcbmxaqwﬂ atpubyta
0711 TioHedT atpubyTa J1 conpomioncT vobibievnc li. ilpti oTtyiCruiiii Takori Cneupdwmkawui umvst atpybyta n doopve K
HeoMyCTVMb IV

51



FOCT I* 50754-95

ATpnGyT, onpegensieMblii HasiBAOMATCAEM. COMOCTaB/IAETCS C MOHATVMEM, 0603Ha4aeMbIM MEHeM, 33aHHbIM N O /1-AMCTIMW. @ HC C CamuM
MMeHeM. Cpe.KXKT'ablll, Ha Nri»riyt o6bekra MOXHO CCMMCHbIM NPV MOMOLLM [OMOSHUTE/IbHOTO VIMEHW 3TOTO OGbekta <1 OT/nuve ot
CCbUTKV MPU MOMOLUM OGBSIB/IEHHOTO VIMEHM OGBEKTa», WCMOMb3YEMOro B KayecTBe Mpechrkca MMeHW aTpubyta. ATpUGYT, Ha KOTOpbIi eCcTb

Takasi CCbIIKa. HMYEM HC OT/IMYaeTcs OT aTtpubyta (a CACOOMTENbII0 U 3HaYeHust), Ha KOTOprVI CCbUTaOTCA C UCHO/LICTINUCM OGBAB/IEHHOTO
VIMEHN OGbeKTa U KavecTBe npeobmca.

OnpefensieMblii HoNbaoUATCAEM aTpubyT MopTa, eHTHas1a. MepeMeHHOM TUM KOHCTaHTbl HEKOTOPOrO COCTABHOIO TWHA, AB/ISIETCS aTpuGyToM
Lie/IMKOM MOopTa, CUrHaua, NepeMeHHON WM KOHCTaHTbl, @ HC UX 3/1eMeHTOB e Heo6XOAMMO COMOCTaBUTL aTPUGYT C KakAbIM 3/1eMEeHTOM
HEKOTOPOIi) COCTABHOrO TWUMa, TO Cam aTpubyT MOXET OblTb OOLSB/IEH C COCTaBHbIM TWMOM TakyM 06GpaToM, YTO A4S KaXKAOro 3/EeMeHTa
o6bekTa ByAeT CYHKCT/IOBaM. COOTSCTCTMYOWW/T 3/1eMeHT 3Toro arpubyTa.

45 O6bABNEHNSA KOMMNOHEHTOB
O6bsAB/EHME KOMMOHEHTA ONUCbIBaeT BUPTyasbHblli UHTepdelic 06bekTa MNpPoOeKTa, KOTOPbIi MOXeT 6bITb
MNCcrnosib3oBaH B onepaTope KOHKpeTu3auun KOMMOHeHTa. [l/19 conocTaB/fieHns 3K3eMmnaspa KOMMOHeHTa ¢ 06bekToM

npoekra, cojepxawumca B 6ubnnoTeke, MOXeT OblTb UWCMOMb30BaHa KOHUrypauus KOMMOOHeHTa wuan
cneundurkayma KoHdUrypaummn.

componcnl_dcdamlion : -
component identifier
1 /<x-rt/_gcncric_dausc |
| /oeal_pon-clause |
end component;

Kaxablli 3anemMeHT wuHTepdieiica B OnNucaHuMM JokanbHbIX napameTpoB HacTpoiku (local generic clause)
ONUCbIBAeT JNIOKa/IbHbIA NapamMeTp HacTPOMku. KaxAablii 3/1eMeHT WHTepdieiica B OonNMcaHUM J10Ka/ibHbIX MOPTOB
(local port clause) onucbiBaeT siOKanbHbIA MNOPT.

5 CNEUN®UNKALNN

B gaHHOM pasgenie faHo onucaHue CNeuUUKaLWUiA. koTopble MOryT 6bITb MCMO/b30BaHbl A/1S COMOCTAB/IEHUS
[O0NONHUTENbHOW MHGopmaumn ¢ VHDL-onucannem. Cneundukaumsa conocTaBnseT AOMNOMHUTENbHYIO uHdopMa-
Uu C paHee OOBABNEHHBbIM MOHATMEM. MmMeroTca Tpu Buga cneundwukauuii: cneyndukaumin atpubyTos,
cneuyndukaunm KoHUrypauuii n cneymgukaymn OTKAOYEHUS.

Crneuyndukauum Bcerga CcBfA3aHbl C  YXe CYWeCcTBYOUWMWMM MNOHATUAMM; TakumM 06pa3oM KOHKpeTHas
cneuyndukaumna [osxkHa crepoBaTb 3a UM (B onpedesieHHbIX cny4vasix) ObiTb 3ak/aloyeHa BHYTPU 06BbABEHMSA
MOHATUSA, C KOTOpPbIM OHa cBfA3aHa. bonee ToOro, cneuyudurkaumsa fosHkHa Bcerga CToSATb /IM60 HenocpeacTBEHHO
B TOM Xe pasgefnie 06bAB/IEHUI, B KOTOPOM CTOUT OObSABMEHME CBSA3AaHHOINO C HUM MOHATMA, Mbo (B cnydasx,

Korga cneuudukaumm cBsidaHbl C MOAY/ISIMU MPOEKT;») HENOCPEACTBEHHO B pasfenie 06bABMEHUI, CONOCTaB/IEHHOM
C OGBbSAB/IEHNEM 3TOrO MOHATUS.

51. Cneyundpunkauymuasa aTpubyTa

Cneuundukauma atpubyta cocTaB/sieT onpefensiemMblii nonb3oBatesieM aTpubyT ¢ OAHUM UAM Gosiee NMOHSATUSIMU
1 onpegensieT 3HadyeHue 3TOro arpmbyta Asi 3TUX MOHSTUNA.

attributc_spccification :: -
attribute allribuic_dcsignator of

cntity_spccification is expression;

entity_spccification :: -
cntity_namcjist : cnlily_class

cnlity_class :: =

entity | architecture | configuration
| procedure I function | package

I type | subtype | constant

I signal | variable | component
I label

entity_mane_list :: -
cntity_dcsignator {, cntity_designator}
| others
I all

cnlily_designator :: = simplc.namc | operatorjsymbol
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YkasaTenb atpubyta (attribute designator) pgosxkeH o603HavaTb aTpubyT. CnNMCOK MMeH MNOHATWUIA (entity
name list) ungeHTuduunpyeT TC NOHATUA, KOTOPble HacnepylT 3TOT aTpubyT. HacnepoBaHue onpegensieTcs
crnefylwmMn npasuaaMmn:

I Ecnn 3apgaH cnucok ykasaTesieit noHATwuid (entity designator), To cneuyudukauyma atpmbyta npumeHsieTcs
B OTHOWEHWUW TeX MOHSATUIA, KOTOpble 0603HaYeHbl 3TUMU YyKasaTesIsiMU.

2) Ecnu 3apaHo 3ape3epBupoBaHHOe cnoBo others, To cneuudukauma atpubyta nNpuUMeHseTCA K MOHATUAM
yKasaHHOro ksacca, KOTOpble onucaHbl B HEMocpeACcTBEHHO ob6bemsiolem pasfgesie 06bABNEHWIA, NpU YCNOBUM,
"yTo KaX[o0e Takoe MOHATME He 3afaHO SBHO B CMUCKE MMeH MOHATWMIA npegblaylieii cneundukayum atpubyTa.

3) Ecnmn 3apgaHo 3apesepBupoBaHHoe cnoBo all. To cneuyndukauns atpnbyta NPUMEHAeTCAa KO BCEM MOHATUAM
yKa3aHHOro ksjacca, KOTOpble OMnucaHbl B HeNOoCpeACTBEHHO OOBLEMIOLWEM pa3fesie 06bSABNEHUN.

Cneuyndunkauma arpnbyTta A9 KOHKPETHOro knacca MOHATWIA, cToswas B pasfesie 06bABNEHUA, U B KOTOPOIi
CNMCOK MMeH MOHATUWA 3ajaH B Buae 3ape3epBupoBaHHOro cnoea others wnu all. gomkHa O6bITb nocnegHen
cneyndpukaymein aTtpmbyta AN yKasaHHOro knacca MOHATUI B 9TOM pa3gene o6bsiB/ieHUd. Hukakoe MOHATUE,
oTHOCcAUWeeca B 3afaHHOMY Knaccy MOHATUIA, HC MOXeT ObITb ONMCaHO B yka3aHHOM pasfesie 06bsAB/IEHWA nocre
Tako cneuudukaumm atpubyTa.

BblpaxeHne 3ajacT 3HadyeHue aTpubyTa AN KakAOro MOHATUA, Hacnegylowero aTtoT aTpubyT B pesynbraTe
BbINOIHEHMA cheundunkaynm atoro atpubyta. Tun BblpaxeHua B cneuudukaumm atpmnbyTa [OJKeH coBnagaTb
Cc (WIn HesIBHO KOHBEPTMPOBATbLCS B) METKOI Tuna B COOTBETCTBYWOLWEM 06bsABeHUN aTpubyTa. Cneuundukayms
aTpubyTa A1 MoAayns npoekta (TO ecTb O6BbABEHMA 06beKTa, apxXUTEeKTypbl, KOHpUrypauum wam naketa)
AO/KHA CTOATb HenocpeAcTBEHHO B pasfefnie o6bsABMeHWdt 3Ttoro moayns. Cneuudukauus aTtpubyTta Ans
npoueaypbl, MYHKUUK, Tuna, noaTvna, obbekTa (TO eCTb KOHCTaHTbl, CUrHana, NepeMeHHOW), KOMMNOHeHTa Wan
NOMEYEHHOro MOHATUS [AOJ/IXHA CTOATb BHYTPW pa3gena O6bsSBMEHW, B KOTOPOM HaxoAMTCsi O6bsiB/ieHVWe 3Toi
npoueaypbl, PyHKUMKW, TUna, noaTuna, o6bLEKTA, KOMMOHEHTa WX MeTKM COOTBETCTBEHHO.

[ANa KOHKPETHOro MNOHATUA 3HaYeHWeM onpefenseMoro nosib3oBatesieM aTpubyTa 3TOro MOHATUS SABNseTCA
3HayeHne, 3afaHHoe B cneuudukaumm atpubyTa AN 3TOr0 MOHATUS.

CunTaeTcs owWNOKOW, ec/in KOHKPEeTHbI aTpnbyT conocTaBnseTca 6osiee O4HOrO pa3a C KOHKPETHbIM MOHATUEM.
AHanorMyHo cumTaetTcs OWMU6GKOW, ecnn fABa  pas/IMyHbIX aTpubyTa C OAMHAKOBbIMW MPOCTbIMW  MMeHamu
conocTaB/ieHbl C KOHKPETHbIM MOHATUEM.

Mpumepsl

attribute PIN_NO of CIN : signal is 10;

attribute PIN NO of COUT : signal is 5;

attribute LOCATION of ADDER1 : label is (10,15);
attribute LOCATION of others : label is (25,77);
attribute CAPACITANCE of all : signal is 15pF:

g B~ WN

It pumc=aal nc — Ykasatelb NOHAT* «entity ilcsignaior) n nNu.K cumBoMa orneparopa WCMosb3yeTcs [y18 COrnocTas/ieHnst
aTpnbyTa C COBMELLEHHbIM OrnepaTopoM.

Ecnn cneundpkauma arpubyta natofIMyCTCS. TO OHa [JO/DKHA CriefoBaH, 3a OObSA/ICHUCM MOHATUSN C KOTOpbIM 3TOT arpuéyT
conocTaB/IsfieTcs, U NpeATeeToBaTb BCEM CCbUIKAM Ha 3TOT aTpubyT 3Toro MoHsATus. Cneumdovkaums atpubyTa paspelleHa Tonbko A/t
onpefensieMbIX Mosnb3oBaresieM arpubyToB, W» He A1 NpeaonpeaenieHHbIX aTpybyToB.

B cnncke uMeH MOHATWMM cneuudmkauum atprbyta BMECTO UMeH MOHATUI M/eeT GbMb MCHOMB30MMHBI JOMOSHUTENbHBIE UMEHa 3TUX
MOHATUIA, HO N 3TOM C/lyyae 3Ta creumdrKaLma paccMaTpriBaeTCsl Kak OTAeNbHasA crnelmdmKalyms KOHKPeTHOK aTpubyTa U Hee nocrieqytolme
cneuymdpukaummn 3Tot0 aTpubyTa, WCMOMb3ylolme OOBLABMEHHOE WMS STOrO MOHATUA (UKW Apyrve [OOMOSHUTENbHbIE WMeHa), SABAKTCA
HeaecTBUTENbHBIMA.

Creumndimkaums atpubyTa NepeMeHHOV CCbUIOYHOTO roMa CorocTaB/IseT aTpubyT C camoli MepeMeHHOM, a He C ykasblBaeMbIM OGBHEKTOM.
Cneundmkaumsa atpnbyTa /19 0fHON M3 MHOXECTBa COBMeLLEHHbIX MOANporpaMM, BCe M3 KOTOPbIX OGBLAB/EHbI M OOHOM M TOM Xe pasfere
OGbLSAB/IEHMIA, COMOCTAB/ISET 3TOT aTPUOYT Takke U C KakAol Ha ykasaHHbIX MoAmporpamm-

OnpefensiemMble nosb3oBatesieM aTpubyTbl HECYT TOMBKO JIOKA/IbHYHO MHCHOPMaLMio U He MOryT GbITb WCMO/Mb30BaHbl /1 Nepesaqn
VHopMaLW Mex/y ONMUCaHuAMW. Hanpumep, curHan X BHYTPU apxXWTEKTYpbl M MOPT Y KOMMOHEHTa, HaxOAALIerocs BHYTPW 3TON e
apXUTEKTYpbl, MOTYT MMETb OAUH W TOT e atpubyT A. OfgHako 3HayeHusi atpubytoB XW u VA HMKakuM 06pasom mexay coboi He
cBA3aHbl. B 4aCTHOCTM, comocTas/ieHne curHasia X C noptam Y B OfepaTope KOHKPeTM3aLuun KOMMOHEHTa He WMMOPTUPYeT 3HayeHvie VA
M He 3KCropTupyeT 3HauveHue X'J1.

52 Cncuyuwndpumkauymsa KOHMOUTYyp auunm
Cneuuncukauns KoHcurypauum conoctasnseT CBA3bIBaOWY WHPOPMaLMID € MeTKaMu KOMMNOHEHTOB,
npeacTaBAAOWNMN 3K3eMNAAPbl KOHKPETHOro KOMMOHEHTA.

configuration_spccification :: -
for componcnt_spccification use bindingjndication;

componcnt_specification :: =
instantiationjist : com/toHen1 NATC

53
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instantiationjist : -
instantiation_bl k\ {, instantiationJabel}
| others
I all

Cnucok ak3emnnaposB (instantiation list) wnaeHTudMuMpyer TC MNOHATMA, C KOTOPbIMW conocTaBaseTcs
cBsAsbiBaolWas uHopmaums. ConocTaBneHWe BbIMOSHSAETCA MO crefylowuM npaBuiam:

1) Ecnm 3agaH cnucok MeTOK 3k3emnnspoB (instantiation label), To cneyndwnkaumsa KoHdwUrypauum
NPYMeEHsIeTCA K COOTBETCTBYIOLWWUM 3K3eMnaspaM KOMMOHEeHTa. OTW MeTKM [AO/KHbl  OblTb O06bABNEHbI “"BHYTPU
HenocpeAcTBEHHO O6bemtowero pasgena o6bLABMEHNA. CunTaeTCca OWWNGKONM, ecnn 3TU IK3IEMNAPblI HC ABASAIOTCA
3K3eMnaApaMnu KOMMOHEHTa, MMSA KOTOPOro ykasaHo B crneumdukaumm KOMNOHeHTOB (component specification).

2) Ecnu 3apaHo 3apesepBupoBaHHOe cnoBo others, To cneundukaums KoHdUrypaumm npuMeHsieTcs K
3K3eMnaspamM yKa3aHHOro KOMMOHEHTa, MEeTKM KOTOpbIX OObSAB/IEHbl B HEMOCPeACTBEHHO Ob6BbeMsloWwem pasgene
06bABNEHNI MNpU YCMOBUU, 4YTO KaXkAbli TakoW 3K3eMNAAp KOMMOHEHTa YXe He WCNoNb3yeTcsi SIBHO B ChuUCKe
9K3eMNMISAPOB npeAablaylieid cneyndurkaynm kKoHdurypaumm.

3) Ecnn 3ajaHoO 3apesepBupoBaHHoOe cnoBo all, To cneundukaums KoHpUrypauum npuMeHseTca KO BeeMm
3aK3eMnaspaM ykKas3aHHOro KOMMOHEHTA, MEeTKM KOTOPbIX O6GbLSB/EHbI B HENOCPEeACTBEHHO OGBLEMJIOWEM pasgene
06BbABMEHNIA.

Cneuncukauma KkKoHdurypaumm, croswas B pasgene O6bSBAEHWA, W CNUCOK 3K3EMMNSIPOB KOTOPOW Ans
[0AaHHOTO KOMMOHEeHTa 3ajaH B BUAe 3ape3epBuMpoBaHHoOro cnosa others wnu all. gonxHa 6blTb MNoOcnegHell Takoii
crneyndukaumen Ans 3Toro KOMMNOHeHTa B 3TOM pasfene O6bsBAEHUI.

MpcaBbinosiMcHUe cneundukaunm KoHdurypaunm BrieyeT coMocTaB/ieHMe CBA3biBaloWwen wuHdopmaunum ¢
MeTKaMu, WAeHTUPULMPYEMBbIMM CAUCKOM 3K3eMnaapoB. MeTka, KoTopas WMMeeT COMOCTaB/IEHHYIO C Hel
CBSA3bIBAOLWYI0 MHOPMaLMIO, cunTaeTca cBA3aHHON. CumTaeTca OwWMOKONW, ecnn npeaBbINOSIHCHUC crneuudrkaymn
KOHUrypaunm BrieyeT conocTaB/ieHNe CBA3bIBalOWEN MHGOPMaLUM C METKON KOMMOHEHTa, KOTopas yXe cBs3aHa.

5.2.1 CBﬂ3bIBa}OIJJ,ee YKa3aHune

CesasbiBatowee ykasaHue (binding indication) conoctaBnser 3K3eMnisipbl KOMMOHEHTA C KOHKPETHbIM
ob6bekToM npoekta. OHO Takxe conoctaBnseT hakTuyeckme napameTpbl ¢ OpMasbHbIMU B MHTepdelice o6bekTa
npoekra.

bindingjndication
cn«ity_aspect
Igencric_map_aspcct |
[port_map_aspect J

AcnekT o6bekTa npoekta (entity aspect) cBs3blBalOWEro ykasaHus  uUAeHTUUUMpyeT O6BbEKT MNpoekTa, C
KOTOPbIM COMOCTaB/ISAKTCA 3K3EMMNAAPbl KOMMOHEHTa. ACNeKT O0TO6GpaxeHWs nmapamMeTpoB HAcTPOWKM (generic map
aspect), ecnn 3agaH, MAeHTUPULUPYET BbipaXeHUsl, COnocTaB/isieMble C hOpMasibHbIMU MapameTpaMmu HaCTPOKK
B UVHTepdeiice 3Toro o06bekTa npoekTa. AHaNOIMMYHO, acrnekT oTobpaxeHus noptoB (port map aspect) B
CBA3bIBAKOLWEM YyKaszaHUN UAEHTUMULUPYET CUTHaNbl, cOnocTaBfsieMble C hopMasibHbIMW NopTamu B UHTepdelice
3TOro o6bekTa MnpoekTa.

Ecnm acnekT oTo6paxeHWsa MapaMeTpOB HacCTPOWKM WAM  acnekT OTo6paxeHMss MNOopTOB HC 3ajaH To
NPUMEHAITCA NpaBwuia ymonuyaHus (cm. pasgen 5.2.2).

5211 Jlcnek T o06bekKkTa npoeKkTa

AcneKT o6beKkTa NpoekTa UAEHTUMDULUPYET KOHKPETHbIN OGBEKT MPOEKTa, COMOCTaBASEMbI C 3K3eMnisipaMmun
KOMMOHEHTOB. ACMNEeKT O6GbekTa MNpPOeKTa MOXEeT Takxe 3ajaBaTb OT/IOKEHHOE COMnocTaB/ieHUE.

cnlity_aspect.
entity entity_namc \(architecture_idcni\ficr) J
Iconfiguration configuration”amc
lopen

MNepBass copma acnekta 06bekTa MNpoekTa uAeHTUUUMPYET OTAe/NlbHOe 06bsB/ieHNe o6bekTa MpoekTa u
(Heo6si3aTeNIbHO) COOTBETCTBYIOLLEE OMWCaHWE apXUTeKTypbl. EcCinM naeHTUMKATOP apXUTeKTypbl He 3ajaH To
cuMTaeTcs, 4YTO HEMocpefCTBEHHO Oo6bemstollee CBsA3bIBaOLIEe yKa3aHue MOAPa3yMEBaeT 060 OGBHLEKT MPOEKTa,
MHTepdelic KOTOpPOro onpegenserca ob6bABNeHWEM O06bekTa, 0603HAa4YeHHOro MMeHeM o6bekTa (entity name) B
NPOTUBHOM C/ly4yae CcuUMTaeTCcs, 4TO HeMNoCPeACTBEHHO OOGbeM/iollee CBfA3bIBallee ykasaHue noapasymeBaet
06GbEKT MPOEKTa, COCTOSALWMNIA N3 06bSABNEHNA 06bekT:!, 0603HAYEHHOr0 MMEHEM OGBEKTA W OMUCaHUS apXUTEKTYpPbl
COMOCTaBNIEHHOTO C 3TUM O0GbSB/EHMEM, UAEHTUDUKATOP apxXUTeKTypbl onpegenseT NPoOcToe WMs, WCNOJb3yemoe
B npouecce NpesiBMNOJSIHEHHS MepapxuMu npoekTa AN BblGOpa MNOAXOASLLEro OMNMCaHWA apxXUTeKTypbl. B aTom
CcNyyae COOTBETCTBYHOLINE IKIEMMSAPbl KOMMOHEHTA CcuYMTalTCsi MOMHOCTbLI0 CBA3AHHbLIMU.
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BTopas dopma acnekta ob6bekTa npoekTa nAeHTUULMpPyeT 06bEKT NpoekTa KOCBEHHO 4Yepe3 KOHUrypauuio.
B aToM cnyyae cumTaeTcs, 4YTO 3TOT acnekT MOAPas3yMeBaeT OO6bekT npoekTa, CTOAWMWIA B BepLIMHE Mepapxuun
npoekrta, KoTopas onpegensetrcs KoHdurypaumeli, o603Ha4yeHHOl 3afaHHbIM WMEHEM.

TpeTbsi popMa acrnekTa o6beKTa MPOeKTa UCMNOoNb3yeTcs AN 3a[aHusi OT/IOKEHHOW WAeHTUdUKauMn ob6bekTa
npoekta. B a3TomM cny4yae cuuTaeTcs, 4YTO HemnocpeAcTBEHHO oO6bemsollee CBA3bliBalollee ykasaHuWe HC
rnojpasymeBaeT HMKaKoro obbekTa npoekTta. Bonee Toro, 370 cBA3blBalollee ykasaHue HC [O/HKHO cojepxatb
HM acnekTa OoTo6paxeHWs napamMeTpoB HAaCTPOUKW, HM acrnekta OTOGpPaXeHUs MopTOB.

Ecnn wunageHTudunkatop apxuTeKTypbl MWCMNOMb3yeTCA B acnekTe o6bekTa MNpoeKkTa CBA3bIBAlOWEro ykasaHus,
NCMNOMb3yeMOro B KOHUrypauunm KOMMOHEHTa, TO 3TOT uAeHTUdukatop AO/HKeH coBnajaTb C MPOCTbIM MMeHeM
OoNMMcaHns apxXuUTeKTypbl, COMOCTaB/IEHHOrO C O6bABMEHMEM O06bekTa, 0603HaYeHHbIM COOTBETCTBYIOLWMUM WMEHEM
obbekTa.

5212 /lcneKT oTob6pa>KeHWs napamMeTpPoOB HaAaCTPOWKM ” acnekT oTobGpake-
nma nopToOB

AcnekT 0To6pa)|(eH|/|$| napameTpoB HaCTpOﬁKI/I conoctaBndeTt 3HadeHuUA C CbOpMal'IbeIMI/I napameTpamu
HaCTpOI7IKVI 6n0ka. AHaNornMyHo, acnekT 0T06pa)KeHl/Iﬂ nopToB cConocCcTaB/AeT CUrHasnbl C dJOpMaJ'IbeIMI/I noprtamm
6noka. Hwuxecnepytouwee BepHO KakK fA18 BHeWHUX 6/10KOB, Tak W A8 BHYTPEHHUX 6/10KOB, onpeAensiembix
onepaTtopamn 610kKa.

gcncric_map_aspecl
generic map (ge«cr/c_associalion_li$0

port_map_aspcct
pori map (port_:\ssociation_list)

B cnucke conoctaBneHuss noptoB (pori association list) uaM r cnvcke conocTaBfiEHVs MapameTpoB HacTPOKM
(generic association list) MOXHO uCnNoONb30BaTb Kak WMEHOBaHHOE, TakK W MO3ULMOHHOE COMNOCTaBJ/IEHUE.

[anee B TeKCTe WCNONb3YKTCHA crieaytoline onpeaesieHuns:

1) TepmuH (haKTUYECKNII NapamMeTp Ucnosb3yeTcs Ans 0603HAYEHUst Kak (DakTMUeCcKOoro ykasaTesnsi, CTOsILero
1N 3/1eMeHTe COMOCTaB/IeHUs MOPTOB, Tak U AN (PaKTUYeCcKoro ykasaTesisl, CTOSILEero B 3/1eMeHTe COMnocTaB/ieHus
cnvcka conocTaB/ieHMs MnapamMeTpoB HacCTPOWKM.

2) TepmuH (hOpManbHbIi NapaMeTp WCrofib3yeTcs A1t 0603HAYEHUs KakK (POPMasibHOTO yKasaTesisi, CTOSIEero
B 3/71IEMEHTE COMOCTaBJ/IEHUSI CMWUCKa COMOCTaB/IEHUS MOPTOB, Tak W Ans copmManbHOli! ykasaTens, crosiuero B
3/1eMeHTE COMOCTaBJ/IEHUS CMMUCKa COMOCTaBNEHUS NapaMeTpOB HACTPOKMU.

CMbIC1  acnekToB cOMOCTaB/ieHMS MOPTOB WM MNapaMeTpoOB HaCTPOWMKM  3ak/l4vaeTcs U CONOCTaB/eHUM
akTnuecknx napameTpoB c opMasbHbIMKM MapameTpamu UHTepdelica o6GbekTa NpoekTa, noapasymMeBaemoro
HenocpeAcTBEHHO O06BHLEM/IIOWEM CBA3bLIBAKIWNM yKa3aHWeM. KaxAbiM NOKa/ibHbIM MOPT WAW napameTp HacTpoliku
3K3EMMN/IAPOB KOMMOHEHTA, K KOTOPbIM MPUMEHSIETCA 06Gbem/olwan cneundukaumnss KoHUrypaumm, AosmkeH 6biTb
conocTaBfieH Kak )akTUyYeckuili napameTp c, MO KpaiHeli Mepe, ofgHUM OpMasbHbIM “"NnapameTpom. Henb3sa
conocTaBNATb (QopMasibHbIA napamMeTp c 60slee 4YeM OAHUM aKTyasibHbIM MNapameTpoM.

®dakTUYeCKMii napameTp, conocTaBnsieMblli ¢ hopMasibHbIM MapaMeTpoOM HACTPOWKM B acrekTe OTOGpaxeHus
napameTpoB HaCTPOWKW, AO/IKEH ObiTb BblpaXeHWeM: akTUYeckuii napameTp, COMNOCTaB/IeHHbIi C OpMasibHbIM
NnOpTOM B acnekte OTO6paxXeHUsi MOPTOB, AO/IKEH OblTb CUTHas/IOM.

Ha dakTuyeckuii napameTp, conoctasBfsieMblli ¢ opmasibHbIM MOPTOM H acrnekTe CcOonocTaB/fiEHUs MOPTOB,
HanaraeTcs psag OorpaHWYeHwnidi; 3T OrpaHM4YyeHuss onmucaHbl B 11 | 2.

dopmanbHbIli  napameTp A1 KOTOPOro HeT conocTaBfeHuss ¢ dakTuyeckum napsMcT[ioM, cunTaeTcs
HCCOMOCTaB/ICHHbIM (hopMasibHbIM NapamMeTpoM.

Il pnu Meyamnm un c — JIOKbHbIA NapaMeTp HacTPOWKW (W1 OGMLLIENMM KOMMOHEHTa) WM hopMasibHbIi NapaMeTp HacTpolikn
(13 oneparopa 6/10ka UM W1 O6BLEMTIOLLETO 06EKT MPOoeKTa» MOXeT UCIHKTI/DM 1blk KaK (hakTUYeckuii napameTp « acrekTe OoTOGpaxeHns
napameTpoB HACTPOWMKN. AHA/IOMMYHO, SIOK/IbHBLIA MOPT (TO OBMbUIEHNA KOMMOHEHT) WAu dopMasbHbIi NOpT (WN onepartopa 6r10ka Wwm
1bl OGBLEM/TIOLLETO O6BEKTA MPOEKT) MOXEr HOHJIbFKMATLCA Kak (DOM mcckiiii Ha|MMCTP « acrnekte OTOBpaxeHWst Hopuu

5.2.2 HesaBHoe CBA3blBaloLUlee ykKasaHue

B HEKOTOpbIX C/ly4asix MNpu OTCYTCTBUWM SIBHOTO CBSI3blBalOWEro YyKasaHus OyAeT MPUMEHSTbCS HesiBHOe
cBa3blBalOlEee yKasaHue. Takoe yka3aHWe COCTOMT W3 HESIBHOrO acnekTa o6bekTa MPOekTa, HEesBHOro acnekTa
oTo6GpaxeHWss napaMeTpPoB HACTPOWKM W HESIBHOTO acnekTa OTOGpaXeHUs MopToB.

ECnv HeT HM OfHOro BUAUMOrO O6BLSBMEHUS OGBEKTA, MPOCTOE WMS KOTOPOro COBMafaeT C MPOCTbIM WMEHeM
KOHKPeTM3MPYyeMOro KOMMOHEHTA, TO HEesiBHbIi acnekT o6bekTa MpoekTa — 3TO 3ape3epBUPOBAHHOE C/IOBO open.
B nNpoTUMBHOM criyyae, ec/iM Takoe OGbSBMEHWE BWAMMO, HO HE MWMeeT COMOCTaB/IEHHOTO C HWMM OMNUCaHWUs
apXMTEKTYPbl, HEABHbIN acnekT 06GbekTa NpoeKkTa WMeeT BuUA

entity cntily_name
55
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B KOTOpOM wMMA ob6T>cKTa — O0TO NMPOCTOE UMA KOHKPEeTU3NPOBaHHOTO KOMMOHEHTa. B NMPOTUBHOM Cniy4dae HesBHbIN
acnekT ob6bekTa npoekta wumMmeeT BUAO

entity entityjnamc (arcMtccfureJindcntiftcr)

B KOTOPOM MMS O6bekTa — OTO TMpOCTOe WMSA KOHKPEeTU3MPYeMOro KOMMOHeHTa, a WwuaeHTudukarop
apXuTeKTypbl coBnagaeT C MPOCTbIM MMEHeM CamMoro MocaefHero npoaHasiM3MpoBaHHOIO OMUCAaHUA apXUTeKTypbl,
COMOCTaB/IEHHOTO C 3TMM OObABMNEHNEM Ob6BbeKTa.

HesiBHOe cBsA3blBalollee yKa3zaHWe COAEPXWUT HesBHbI acnekT OoTo6paxeHWss napamMeTpoB HacCTPOWKMW, ecnn
06bekT npoekTa, nogpasymeBaeMblii acnekToM 06bekTa MpoekTa, COAepXUT hopMasibHble napamMeTpbl HACTPOKM.
HesiBHbI acnekT oTo6paxeHus napamMeTpOB HAacTPOWKM COMOCTaBASAeT KaXAblii NOKa/lbHbIA napaMeTp HacTPOWKn
H COOTBeTCTBYlOLeli KOHKpeTu3auum KOMMOHeHTa (ecnM OH ecTb) C (hopMasibHbIM napamMeTpoM, WMelLWum To
Xe npoctoe mmsa. CumTaeTcss OWMOGKONM, ecnn Takol dopmasbHbIi MapameTp OTCYTCTBYeT WAW ecnu ero Bug u
TMN HC noaxoAAaT AN Takoro conocTtaBfieHus. Bce ocTaBlIMECS HCCOMOCTAB/ICHHbIC (hopMasbHble MNapameTpbl
conocTaB/sATCA C (haKTUYECKMM YyKasaHwem open.

HesABHOe cBsA3blBalOllee yka3aHWe COLEPXWUT HesiBHbIA acrnekT OTOGpaXeHUs NopToB, eC/iM O6BLEKT MNpoekTa,
nogpasymMeBaeMblii acrnekToMm 06GbekTa MpoekTa, COAEepPXWUT dhopMasibHble MOpPTbl. HesiBHbIM acnekT oToGpaxeHus
NopTOB COMOCTaBAAET KaxAblli 0KasbHbI MOPT B COOTBETCTBYOLlEl/i KOHKpeTusauun KOMMOHeHTa (ecnm OH
ecTb) C (bopMasibHbIM MOPTOM, MMEWLWUM TO Xe NpocToe uMs. CunmTaeTcs OWMGKOW, ecnu Takoi popMasibHbIR
nopT OTCYTCTBYeT, WM ecnu ero Bua W TUN He NoAXOAAT ANA Takoro conocTtaBfeHus. Bce ocTtaslmecs
HCCOMOCTaB/ICHHbIC (hOpMasibHble MOPTbl COMOCTaBASAITCA C (PakTUYeCKMM ykKasaHuem open.

Ecnn sABHOe cBA3blBalllee yka3aHUe HyXAaeTCcsA B acrnekre oTob6paxeHWs MnapaMeTpoOB HacCTPOWKKW, a OObekT
npoekTa, nogpasymMeBaeMblii acnekToM o6bekTa MpoOeKTa, COAepPXMUT opMasbHble NapameTpbl HacTpoWku, TO B
3TOM CBfA3blBaOWEM YyKas3aHuM nogpasymeBaeTCAa Ha/lnyMe HesABHOrO acnekrta oOTobpaxeHWs napameTpoB
HacTpolikn. AHanOrM4yHO, ecnn SIBHOe CBA3blBalOllee yKasaHWe HyXJaeTCcs B acrekte oTob6paxeHMsa nopTos, a
06bekT MpoekTa, nogpasymMeBaeMblli acnekToM o6bekTa MpoekTa, COAepXWUT copmanbHbie MNOpPTbl, TO B 3TOM
cBfA3blBalOlWEeM YyKasaHWM nojpasymMmeBaeTCs HesIBHbIA acnekT OTo6paxeHWs NOPTOB.

53.Cneyundunkauyms OTKNIYEeHMNSA

Cneundukauna oTKIIOYEHUA onpefenseT BPeMeHHY 3aAepXKy, KoTopas A0J/hKHa WCMosib30BaTbCsA B HESIBHOM
OTK/0OYeHUN ApaiiBepoB 3alULIEHHOro CUrHana B onepatope Ha3HayeHUs 3aliMlWeHHOro curHana.

dcsconneciion_spccification ::=
desconnect guardcd_signnl_spccificalion after
i« ,expression;

guarded_signal_spccification
gHrtr</<'t/_signal_list : typc_mark

signaljist
signal*name {, s/g/w/_namc}
| others
1 all

Cneundukauma 3awuuieHHblX curHanos (guarded signal specification) cogepXwT CNWCOK CUIHaNoOB,
NOEHTUUUMPYIOWNA CUrHanbl, AN KOTOPbIX oOnpefAenseTcs HeABHas 3ajepXka OTkAo4veHusa. OnpegeneHue
NoAuYMHEHO creAylwWwnM npasuiam:

1) Ecnm 3agaH CMMCOK MMEH CUrHasioB, TO KaXJoe MMS B 3TOM CMUCKe AO/MKHO ObliTb JIOKa/IbHO CTaTUYeCKUM
nMeHeM, O6O3HavalWMM 3aWnleHHbIR curHan, 1 cneundukaumsa OTKAOYEHUS B 3TOM C/yvyae nNpuMeHseTcs
KO BCEM YyKasaHHbIM B 3TOM CMUCKe cuUrHanam. OTW CUTrHasbl AO/MKHbI GbiTb OMMWCaHbl B HENOCPeACTBEHHO
o6bemMIoWeEM pasgenie 06bABAEHUNA.

2) Ecnn 3apjaHo 3ape3epBupoBaHHOe cfioBo others, To cneuudukauna OTKIIOYEHUA NMPUMeHAeTCa K ApaiiBepam
no6oro curHasna ykasaHHOro Tuna, OMMWCaHHbIM B HEMOCPeACTBEHHO O6GbemsiloleM pasgenie 06bsBAEHWUNA, npu
yCnoBun, 4YTO KaxAblii Takoli CUrHan yxe SABHO HC 3afjaH B CNuCKe CUrHanoB npegblgylieli cneyundurkaynmn
OTK/MOYEHUS.

3> Ecnu 3ajaHo 3apesepBupoBaHHoe croBo all. To cneumdukaums OTKAOYEHUA WCNOMb3yeTcsa AN BCeX
CUTHaNOB YKa3aHHOro Tuna, OMMWCaHHbIX B HENOCPC/ICTBCHHO o6bemsioweM pasgene 06bABEHUNA.

Cneuundukauma OTKAOYEHUSI, CMWCOK CUTHANIOB KOTOPOW MpeAcTaB/ieH 3ape3epBUpOBaHHbIM crioBoMm others
nnn all gns KOHKpeTHOro Tuna W KoTopas 3ajaHa B pasfgesie 00bABAEHWNA, AO/MKHA OblTb nocnegHeli Takoin
cneuudmkauymeii ona 3T0ro TMnNa B 3TOW 06nacTu o6bABNEHUA. Hu oauH 3aw WU EeHHbIA CUrHan He MOXeT ObITb
onvcaH B 3TOM pasfenie 06GbsABNEHMI MNocne Takol crneymdukaumm OTKOUYEHUS.

BbipaxeHne BpemeHn (time expression) B crneyndukaumm OTKAKOYEHUA [AO/DKHO ObITb CTaTUYeCKUM U
BblpabaTblBaTb HeoTpuuaTeslbHOe 3HauveHwue.
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CuunTaetcsa ownbKoOl, ecnun 6onee yem ofHa cneu,vqumauvm OTKNMKYEeHNA npuMeHdaeTCcAa K ,qpaVlBepaM ogHoro
n TOro Xe curHana.

Mpun oTcyTtcTBUN cneumcbvmau,vm OTK/TIOYEHUA ONA KOHKPETHOro CKasIApHOro curHana b tuna | nopgpasyme-
BaeTCs HesBHas cneundukaunsa OTK/IOYEHUA Ccriefylowero Buaa:

disconnect S : T after Ons;

Takum o06pa3oM, ANA KaxAoro 3awuULeHHOro curHana Bcerga onpegesieHa HesiBHas 3ajepXka OTK/A4YeHus
6o SABHOW cneyndurkaumein OTKAOYEeHUSA, NM60 HEeABHOW.

6 VMEHA

6VI.:-/|erlfa MMOeF;Ta0603HaLIaTb onucaHHble MOHATUA. TMOHATUA MOryT ObiTb OMMUCaHbl SIBHO W/N HesiBHO. MMeHa
TakxXe MOryT 0603HayaTb OGBEKTbl, YKa3blBaeMble CCbIIOYHbIMA 3HAYEHUSIMU, U MOA3/IEMEHTblI WU CeyeHus
COCTaBHbIX ‘O6bEKTOB W 3HauyeHuil. HakoHel, MMeHa MOryT o603HayaTb aTpubyTbl M060r0 M3 BbileyKa3aHHbIX
NOHATUA.

name
simplc_namc
loperator_svmbol
I$clccicd_namc
lindcxcd_namc
Islicc_namc
latiributc_namc

prefix = =
name
I function_call

HekoTopblie hopMbl MMEHU (MHAEKCUPYEMble WAW COCTaBHble MMeHa, CeYeHUs U umeHa aTpubyToB) cogepxar
npeuKec, KoTopbii MOXET 6biTb MMEHEM WU BbI3OBOM (YHKUMU. EC/M npeukc VMMeHU SBASETCS Bbl30BOM
PYHKUNM, TO 3TO MMA 0603HaYaeT 3/IeMEeHT, cevyeHWe WM aTpubyT, NM60 pe3ynbTaT Bbi3oBa MYHKUUWU, NGO
1’ ecnn pe3ynbTaT eCTb CCbIIOYHOE 3HayYeHne O06BbEeKTa, YyKasblBAeMOro 3TUM pe3ysibTaToM. Bbi3oBbl (hyHKLMYK
onucaHbl B 7.3.3.

Ecnu Tunom npedumkca ABASETCA CCbIIOYHbBIA TUMN. TO 3TOT NPedUnKC HC AO/IKEH 6biTb MMeHeM, 0603HavalWmm
dopManbHbIi napameTp Buga out UM ero NoAd/ICMCHT.

CuuTtaeTcsi, 4To npecukc COOTBETCTBYET Tuny, ecnu:

1) Tun npedukca — 3TO paccmaTpvMBaemblii TuM.

2) Tun npedukKca — 3TO CCbUIOYHBbIA TUM, YyKasblBaeMblli TUM KOTOPOro ecTb paccMatpuvBaeMblii TuM.

BbluncrieHMe MMeEHU ornpejensieT MNoHsaTMe, 0603-. TCMOC 3TUM WMEHeM. Bbluuc/iieHne VMeHUn, umerowero
npedukc, BrieYeT BblUMCeHUE npednkca, SABASOWErocs COOTBETCTBYHOLWUM WMEHEM WAN BbI3OBOM (YHKLUW.
Ecnn Tunom npedukca SBASETCA CCbIIOYHbIA TWUM, TO BblYMCNEHVE npedukca BrieveT onpegesieHMe 06beEKTa,
yKa3biBaeMOro COOTBETCTBYHOLMM CCbIJIOYHbIM 3HavyeHWeM. B aTom cnyvae cumTaetcs owWGKOW, ecnu 3HavyeHuem
aToro npedykca ABMAAETCS NYCTOe CCbUIOYHOE 3HauyeHue.

Nms cumTaetca CTaTUYECKUM WMEHEM. ecnv Kaxzoe BblipaxeHue, BXOoAslliee B COCTaB 3TOr0 VMeEHU
(Hanpumep, B KayecTBe BblpaXeHWs UHAeKca), ABNSAETCA cTaTU4YeckMM BblpaxeHnem. Bonee Toro, umsa cumtaertcs
nokasibHO CTaTWUYEeCKUM WMEHEM, ecnv Kaxfoe BblpaXeHue, BXOAfllee W COCTaB 3TOr0 MMeHW, sBseTcs

NOKanbHO cTaTMyeckum BbipaxeHneM. CTaTUYECKOE WMMSI CUTHANa — aTo cTaTudeckoe uMsA. 0603Havalollee
curnan. Camblii ANUHHBLIA cTaTuyeckuii NpedMKC vMeHn curHana — 3TO CamMO WMS, €ClIU 3TO WMSI SAB/ISETCS
CTaTUYeCKMM MMEHeM CWUrHana; B NPOTUBHOM C/lyuyae — 3TO CaMblii A/IMHHbIM Npedukc UMeHU, SABAAIWErocs

CTaTu4eCKuM UMEHEM CUTrHana.

Mpumepsl
1) S (C,2) - - cTatmyeckoe ummsa: C — crTaTmyeckas KOHCTaHTa.
2) R (I to 16) - - HecTaTnyeckoe wumsA: | — curHan.
- - R — camblii AAWHHBIN cTaTuyeckuini npedukc,
- - ceyeHne R (1 to 16).
3) T (m) - - cTaTuyeckoe WMS: M — KOHCTaHTa HaCTPOWKM.
4) T (2) - - NloOKanbHOe cTaTnyeckoe WUMA.
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62 MpocT®hl e MMeEeH a

MpocTtoe umsa (simple name) NOHATMA — 3TO NGO MAEHTUUKATOP, CONOCTaB/IEHHbI CBOMM OObBLABNEHVEM
C 3TUM noHsATUeM, Nu6o Apyroii uaeHTUdUKaTop, conocTaB/ieHHbI O6bBbABEHMEM [OMNOSIHUTE/IBHOTO WMEHWU C
3TUM MOHATUEM. B 4yacTHOCTM, MPOCTbIM MMeHeM O06bekTa, KOHjurypauuu, nakerta, npouegypbl uam yHKLUM
ABnsgeTca MaeHTUdUKaTop, CTOAWMIKA B COOTBETCTBYHOLWEM OOBbABNEHUN O6BbekTa, O06bABAEHUN KOHUrypauuu,
06bABNEHMN MNakeTa, 06bABAEHUN npouefypbl WAW 06BLABAEHUN (YHKLUU COOTBETCTBEHHO. [IpPOCTbIM MMeHeMm
apxXuTekTypbl SBNSeTCA WMSA, onpefensieMoe MAEHTUMUKATOPOM ITOr0 apxXMTEKTYpPHOro Tena.

simple_namc : - identifier

BbluncrieHMe npocToro MMeHM He WMeeT HWUKAKoro papyroro addekta, KpoMe onpeAeneHns MNoHATUA
o603Ha4yaeMoro 3TMM WMeHeM.

63 CocTaBHLBbeEe M MeEeHa

CocTtaBHOoe umsa (selected name) mncnonb3yetca O/ 0603HAYEHUS MOHATUSA, 0O6bABIEHNE KOTOPOro CTOUT 60
BHYTPU OOGBABNEHUA APYroro MOHATUA, NMOO BHYTPW OGMGANOTEKM MPOEKTa.

selected_namc :: - prcfix.suffix
suffix = “ simplc_name
Icharacierjitcral
lopcrator_svmbol
lall

CocTaBHOe MMS MOXeT 6blTb MCNOAb30BaHO A/11 0603HAYEHUS 3NeMeHTa CTPYKTypbl, 06bekTa, 0603Ha4YaeMoro
CCbIIOYHbIM 3Ha4YeHWeM, WAN MOHATUA, OObAB/IEHME KOTOPOro 3ak/IloYEeHO BHYTPU APYroro HauMeHOBaHHOro
NOHATUSA, B YAaCTHOCTU, BHYTpU 6MOGNMOTEKM WM naketa. Bonee Toro, coctaBHOE MMS MOXeT ObITb UCMONb30BAHO
01 0603HaYeHUss BCeX MOHATUN, OOBABIEHUSA KOTOPbIX 3akK/lOYeHbl BHYTPW O6MOIMNOTEKM wan nakeTa.

Cyduke (suffix) coctaBHOro mmeHu, UCNO/bL3YEMOro AN 0603HAYEHUA 3/1IeMeHTa CTPYKTYpPbl, AO/DKEH ObITb
NpocTbiIM UMeHeM, 0603HayalLWMM 3N1eMeHT CTPYKTYPHOro obGbekTta unu 3HadeHue. lMpedmke (prefix) pomkeH
COOTBETCTBOBaTb TUMY 3TOro 06bEKTa WM 3HaYeHus.

CyddurKC COCTaBHOrO WMEHW, WCNOJb3yeMOro g1 0603HayYeHUsi O6BEKTa, YKa3blBAEMOIO CCbIIOYHbIM
3HavyeHneMm, pAoskeH OblTb 3ape3epBMpoOBaHHbIM cnosom all. TMpedwunkc pomxeH npuHagnexarb K CCbIIOYHOMY
Tmny.

OcTasibHble (QOPMblI COCTABHOrO WMMEHW HasbliBalOTCA PaclIUpenwMn MMeHaMWu. TMpeduKCoM pacliMpeHHOro
MMEHN HC MOXeT OblTb BbI30B (DYHKLUW.

PacwunpeHHoe nmMsa ob6o3HayaeT MepPBUYHbIA MOAY/b, 3aK/OUYEHHbIW B 6MGNMOTEKe MpoekTa, ecnm ero npedukc
o603HauvaeT 3Ty 6M6AMOTEKY, a CypduKC ABNAETCA NPOCTbIM MMEHEM MNEPBUYHOIO moayns, OOBABAEHNE KOTOPOro
3aK/lo4eHO B 3TOW 6uGNMOTeke. PaclwiMpeHHoe MMsi 0603HavyaeT BCE MEPBUYHLIE wmoaynu, 3aK/OUYEHHble B
6ubnunoTeke, ecnu ero npedukc ob603HavaeT 3Ty 6MGNMOTEKY, a cydddUKC ABNAETCA 3ape3epBUPOBaHHbIM af0BOM
ail. Ans BTOpMYHbLIX MoAynel, B 4YaCTHOCTU, O/11 apXUTEKTYPHOro Tesla, pacllMpeHHoe WMS HeAoMyCTUMMO.

PacwupeHHoe nmMsa o603HayaeT MOHATUE, 06bABNEHHOE B NakeTe, cenn ero npedukc ob6o3HayvaeT '3TOT naker,
a cyppukc ABnseTCcs NPOCTbIM MMEHEM, CMMBOJIbHbIM NTEPasIoM UM CMMBOJIOM OfnepaTopa MOHATUA 06bsABNeHve
KOTOPOro BCTpeyaeTcs HenocpeAcTBEHHO r 3TOM MakeTe. PacwupeHHoe wmA o0603HavyaeT BcCe MNOHATUSA
06bsiIBNEHHblE B NakeTe, ec/iy ero npedukc ob6o3HavaeT 3TOT NakeT, a cyddUKC SABNSETCA 3ape3epBMPOBaHHbIM

PaclwmpeHHoe MMs 0603HaYaeT MOHATHWE, O6bAB/IEHHOE HEMOCPEACTBEHHO BHYTPU HAUMEHOBAHHON KOHCTPYK-
uuun, ecnm ero npeuKC 0603HAYAET KOHCTPYKUMIO, SIBASIOWYIOCS OGBLEKTOM, apxXvMTeKTypoil, nporpammon
onepatopomMm 6l0Ka, OMepaTopoMm Mpouecca WU 0nepaTopoM LUKAa, a CyPguKc ABASETCS NPOCTbIM UMeHeM
CYMMBOJIbHBLIM JINTEPASIOM W/ CMMBOJIOM OMEpatopa MOoHATUSA, 06bsAB/IEHME KOTOPOrO BCTPEYAETCS HEernocpeacTBEHHO
BHYTPW 3TO KOHCTPYyKuumu. Takas opma paclMpeHHOro WMeHW [AOoNycKaeTcsi TO/IbKO BHYTPWM  camoii
KOHCTPYKLUW. .

Mpumepsl
1 INSCRIPTION.OPCODE - - anemeHT OPCODE CTpyKTypbl
- - INSTRUCTION
2 PTR.all - - 06beKT, ykasbiBaemblii PTR
TTL.SN74LS22I - - MOAynb MpOEKTa, 3aK/lYeHHbIi B 6MGIMOTeKe
4 CMOs.all - - BCe MOAyNM NpOeKTa, 3ak/loueHHble B
- - 6ubnnoteke CMOS
5 MEASUREMENTS.VOLTAGE - - MOHATMEe, O6bABMEHHOE B MNakeTe
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6 STANDARD .all — BCe NOHATUSA, O6bSBNEHHbIE B MNakeTe
- - STANDARD
7 P DATA - - noHaTMe DATA, 06bsiBNieHHOE B

- - npouecce P

6.4 MHpeKEC» pyc M MC M MCHa
MHpekcupyemoe umsa (indexed name) o603HavyaeT 3/IeMEHT MaccuBa,
indexed name :: - prefix (expression { , expression } )

NpedurKc WHAEKCMPYEMOTO MMEHU [OJ/IKEH COOTBETCTBOBATb WHAEKCUPYEMOMY

Tuny. BbipaxeHua 3agatoT
3HayYeHNA WHAeKca [NA  3/IEMEHTa;

0N KaX[oW no3vMuum MHAekca B MaccuBe [AO/HKHO 6blTb OAHO Takoe

BblpaxeHue. Mpu BbIYNCNIEHUN WHAOEKCMPYEMOro WMMEHU BbIYNCNAKTCA nNpedukc 1M BCe BblpaxeHus. CuutaeTcs

OWMNOBKOM, ecnn 3HavyeHWe MWHAEeKCa He NPUHaA/IeXuT COOTBETCTBYHOLWEMY AManasoHy MWHAEeKca 3TOH Maccusa.
Mpumepsl

1 REGISTER ARRAY(5) - - 2/IeMeHT O4HOMEPHOro maccumsa

2 MEMORY_CELL<1024,7> - - 3nemMeHT OBYMEPHOro maccmsa

CeueHnii ("slice” nate) o603Ha4yaeT OAHOMEpPHbI/A MacCuB, COCTaBJ/IEHHbIA W3 NOCMef0BaTeNbLHOCTU  PSAOM
CTOAWMNX 3I/IEMEHTOB APYroro ogHOMepHoro mMaccusa. CeuyeHue curHana SABNSETCA CUTHA/IOM: CeYeHue NnepemMeHHO
ABMISETCA MNepeMeHHON; CeYeHne KOHCTaHTbl SB/SETCSA KOHCTaHTOWN: CeyeHue 3HayeHUs SABSETCA 3HaYeHUeMm.

slicc_name :: - prefix (discrctc_range)

Mpedukc ceveHns [O/HKEH COOTBETCTBOBATb OAHOMEPHOMY WHAEKCMPYyeMOMY OGTIOKTY. Bas3oBblii Tun
o6bekTa ABnseTcA 6a30BbIM TUMOM 3TOr0 CeYeHUs.
FpaHuLbl ANCKPeTHOro Anana3oHa (discrete range) onpefensoT rpaHULbl CEYEHUS W LOJ/DKHbI NPUHagNexatb

TUNY WHAOEeKcMpyemoro maccua. CedeHue gaBnseTcs NyCTbIM CeYeHUEM,
nyCcTbiM,

T>ro

ecnn ,qI/ICerTHbIVI ananasoH ABNAETCA
WAWN, ecnin HanpasfieHWe AWCKPETHOro AManasoHa HC COBMajaeT C Hanpas/fleHWEM AuanasoHa WHAekca
06bekTa, 0603Hayaemoro npednKCoM. .

Mpy BbIYNCNEHUN CEYEHUS BbIYUCASIOTCA NPeUKC W AUCKPETHbIV Aunana3oH. CuMTaeTcs OWWUGKOW, ecnn
Kakafa-nmbo n3 rpaHul, OUCKPETHOro AuanasoHa HC NpuUHagiexuT Avanas3oHy MWHAeKca maccumBa, 0603HavyaeMoro
npecnKcom, ecsim TOMIbKO CeYeHWe HC SBSEeTCA NyCcTbiM cedeHneMm. (FpaHuubl MYyCTOro CeYeHWss MOTryT He
npuHagnexatb NOATUMNY WHAEKcA).

Mpumepsl

1 signal RI5: BIT VECTOR(0 to 31);
2 constant DATA: BIT_VECTOR(3l downto 0);
3 R15(0 to 31) - - CeyeHue C BOCXOOAWMM AManas3oHOM
4 DATA(24 downto I> - - ce4yeHMe C HUCXOAAWMM Anana3oHOM
5 DATA (24 to 25) - - MycToe ceyeHue
WeplilMculllue — lion J1 SBASETEN OHOMEP....M MarTHaoM. To umst AN 10 S) Wi A<S downto \) sBnsetca cedeHnem,

COfIEPXALMM OfVIH ISICMCUT; TUMOM CEUYEHMS SIBMFETCA (XMOMbIA Tvn yaccuma J1. C [flpyroii CTOPOHBI JIO3) SBNIAETCS 3/IeMeHTOM Maccusa
1 ¥ VMeeT COOTBETCTBYIOLMI TUM MeyveHtn.

66 ATpPpuuO6YTHDB
ATpnbyT (attribute name) o603HayaeT 3HauyeHue, yHKUMIO, TWUN AManasoH,

curHan wunnanm KOHCTaHTy,
COMNOCTaB/1IEHHYHO C HEeKOTOPbIM MNOHATUEM.

attributc_namc :: =
prcfix’aMributc_designator|<slalic_cxprcssion) |
attributc_designator :: - attributejsimplc_name

MpumeHsiemocTb 0603HaYeHMiA aTpubyToB (attribute designator) 3aBucuT OT npedukca. Cmbicn npedurkca
aTpubyTa [0/KEeH OnpeAensATbCsA Hes3aBUCMMO OT o603HaueHus aTpubyTa U Hes3aBMCUMO OT TOro dakTa,
3TOT npedukc aABnseTca npedukcom atpubyTa.

Ecnn ob6o3HadvyeHne aTpubyTa onpegensieT npegonpefeneHHbli atpubyT, TO cTaTuyeckoe BblpaxeHue (static
expression) nn6o0 [O/MKHO, SIM60 MOXeT ObiTb MCMO/IbL30BAHO, 4YTO 3aBUCUT OT OMUCaHWA 3TOro artpubyta (cwm.
pasgen 14); B NPOTMBHOM CJ/ly4ae OHO HC [AOJ/IKHO MNPUCYTCTBOBATb.

Mpumepsl
1 REGISTER'LEFT() - -

yTo

camas neBasi rpaHuua MHAEKca Maccusa

- - REGISTER
2 OUTPUT’FANOUT - - 4YUC/IO CUTHA/IOB, ynpaB/iIieMbIX MOPTOM
- - OUTPUT
3 CI.K'DELAYED(5ns) - - curdHan CLK, 3agepxaHHblii Ha 5 He
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7 BbIPAXEHUA

71 BbipaxeHMwus
BblpaxeHne — 310 dopmyna, onpefensiowas BblYMC/IEHNE HEKOTOPOro 3Ha4YeHUs.

expression I =
relation { and relation }
relation { or relation }
relation { xor relation }
|
|

relation nand relation ]
relation nor relation |
relation :: =

simple_cxprcssion | relational_opcrator simple_exprcssion |

siinple_cxpression :: =
| sign | term { adding_opcrator term }

term =
factor { multiplying_opcrntor factor }

factor :: -
primary | ** primary 1
| abs primary
| not primary

primary : -
name
I literal
| aggregate
I funclion_call
| qualificd_cxpression
| typc_convcrsion
| allocator
I ( expression )

Kaxpoe nepBuyHoe (primary) umeeT 3HayeHuMe W TuN. EAWHCTBEHHbIMW AONYCTUMbIMW hOpPMaMu UMEHWU
(name), McNoNb3yeMbIMU r KayecTBe MNEPBUYHOrO, ABASATCA aTpubyThbl, BblpabaTbiBalowe 3HavyeHWe W MMeHa,
ob6o3Havawlwme o06beKTbl UNM 3HayYeHUA. Ecnn mmsa o6o03HavyaeT 06bEKT, TO 3HAa4YeHWEeM MNepBUYHOrO ABNAETCA
3HayeHMe 3TOro obbekTa.

Tun BblpaxeHus (expression) 3aBUCUT TOJILKO OT TWUMNOB OMEpaHAOB W MNPUMEHSIEMbIX OMNepaTtopoB; ANs
COBMELLEHHOro onepaHga WM COBMELLEHHOrO onepaTtopa BbisiB/IeHME Tuna onepaHga wWauM wuaeHTudukaymsa

COBMeLLEeHHOro onepartopa 3aBUCAT OT KOHTekcTa (cm. 10.5). [lna kaxaoro npegornpegenieHHOro orneparopa Tumbl
ornepaHAoB M pe3ynbTata onucaHbl B 7.2.

NMpumeuyaHMWe — CHHTAKCMYECKME NpaBWia B OTHOLUEHWW BbIpaXeHUs, COAEPXallero normyeckue onepatopbl, NO3BOMSIOT
cTponu. liocncnol>nrenmloctl. NT oncpatopcy and. Or WAKM XOT. TaK Kak COOTBETCTBYIOLUME OMepauyn SBAAKTCA acCcouMaTUBHbIMK; ANs
oneparopos nand v nor Takas nocnefoBaTeNbHOCTb HeaonycTumMa, TakK Kak COOTBETCTBYHOLUME onepauun He AniMiTXA accoumaTUBHBIMU.

72 Onepartop bl

Huxe onpeaeneHbl onepaTopbl, KOTOPble MOryT 6biTb MCNOMb30BaHbl B BblpaxeHUsx. KaxAablii onepatop

npeAcTaB/iEH CBOMM K/1aCCOM OMepaTopoB, B KOTOPOM BCE OMNepaTopbl MMEHT OAWH U TOT € YPOBeHb CTapLIMHCTBA,;
Kfaccbl ONepaTtopoB MpeACTaBfieHbl B Mopsiake Bo3pacTail «i CTapLUMHCTBA.

logical_opcrator Do and or t nand 1 nor 1 xor
rclational_opcrator S - /« 1 < 1 < 1 >
adding_opcrator - + — 1 &

sign Do + — 1

mulliplying_operator - * / 1 mod 1 rem
misccllancous_opcrator : = *x abs 1 not

S-1—1406 bP



FOCT P 50754—95

Onepatopbl 60/51€ee BbICOKOIO YPOBHS CTaplUMHCTBA COMOCTaBAAIOTCA CO CBOMMMW OnepaHgamu u NepBylo ouepenb
no cpaBHEHMIO C onepatopamu 60siee HM3KOrO YpPOBHS CcTapluHCTBa. B nocnepoBatesibHOCTUM OMNepaTtopoB OAHOro
M TOr0 Xe YPOBHA CTaplKMHCTBA COMOCTaB/IEHMe C OnepaHAamu MpoucxXoauT B TeKCTyaslbHOM MOpsike C/i0B;)
HanpasBo. CTaplWMWHCTBO OMepaTtopoB SBASETCA (PUKCUPOBAHHBIM M HC MOXeT OblTb W3MEHEeHO nosib3oBaTesnem,
HO Hapsgy € 3TUM A1 ynpasB/eHUs NopsAKOM COMOoCTaB/IeHVMs OnepaTopoB M ONepaHAoB MOryT ObITb WUCMO/b30BaHbl
KpYr/ible CKOOKMU.

B ob6uiem cnyyae onepaHAbl B BbIPaXXEHUM BbIYNCAAIOTCA [0 WX COMOCTaBfeHUs C onepartopamu. Ansa
HeKOTOpbIX onepauunii onepaHf, CTOALWMWA cnpaBa, BblYUC/MAeTCA B TOM c/lyyae, €C/iM U TOMIbKO ecsiv onepaHf,
cToAWMi cneesa, WMeeT onpegesieHHoe 3HaveHue. Takue onepauum HasbiBalOTCA YKOPOUEHHbIMU onepauunsmu.
Nornyeckne onepauymn and. or. nand w nor. onpegeneHHble Ans onepaHgosB Tunos BIT u BOOLEAN, Bce
SAB/IAIOTCA YKOPOYEHHbIMWU onepaunsamun. bonee Toro, oHU ABMAIOTCA €QUHCTBEHHbIMU YKOPOYEHHbIMWU Ornepaumusamu.

7.2.1 Jlornyeckue onepaTopbl

Nornyeckue onepatopbl and. or. nand, nor, Xor u not onpegeneHbl ANA npegonpegesieHHbIXx Tunos BIT un
BOOLEAN. OHM Takxe onpegesneHbl Ans 060ro 0AHOMEPHOroO MaccuBa, TUM 3/IeMEHTOB KOTOporo ectb BIT
nnn BOOLEAN. B nocnegHem cny4dae Ans 6uHapHbix onepatopoB and. or. nand, nor, uauM Xor onepaHAbl
[O/MKHbI ObITb MaccMBaMy OAWHAKOBOW [A/IMHbI, OMepauust BbINOMHSAETCA Haf COOTBETCTBYHOLWWUMW 3/ieMeHTamu
3TMX MaccvBOB, a pe3ynbTaT SABASETCA MacCuMBOM, Avanas3oH MHAEKCa KOTOpOro cosnagaeT C AMana3oHOM MHAeKca
neBoro onepaHpa. s yHapHOro ornepartopa not onepauus BbIMONHAETCA Haf KaXAblM 3/IeMEeHTOM ornepaHja,
a pesynbTar SABMAETCA MacCMBOM, Aunanas3oH WHAeKca KOTOpOro coBnajaeT Cc Aunana3soHoOM WHAEKca onepaHja.

B cnepytowmnx tabnuuax onpegenieHbl pesynbTarbl siormyecknx onepauunii. Cumson T npeacTaBnseT 3HayeHue
TRUE pana tuna BOOLEAN wu '!” pgna Ttmna BIT; cumBon F npepactaBnser 3HadeHune FALSE pgnsa tuna
BOOLEAN wn '0* gna tmna BIT;

A B A and B A B A or B A B A xor B
TT T TT T TT F
1 F F T F T T F T
FT F FT T FT T
F F F F F F F F F
A B A nand B A B A nor B A not A
TT F TT F T F
TF T TF F F T
FT T FT F

F F T F F T

Ona ykopouyeHHbIX onepauuii and, or. nand ¥ nor Hag Tunamu BIT u BOOLEAN npaBblii onepaHpg
BbIUYNCASAETCA TOMIbKO B TOM C/lyyae, ec/iv 3HauyeHus /IeBOro onepaHAa HC AOCTaTOYHO A1 onpefefieHns pesysbTaTta
onepauuun. Ans onepauymm and v nand npaBblli OMepaHA BbIUMC/SETCA TO/IbKO B TOM Cjlyyae, €c/iM 3HadeHue
NeBOro onepaHga ectb T; Ana onepauvu Oor U NOr npasblii OnMepaHf BbIUMCAAETCA TO/IbKO B TOM clly4ae, €cnv
3HauyeHue JieBOro onepaHga ectb F.

MpumeduuaHnune — Bcee 6uHapHble JIOMVYECKVE OMepalopbl HPWHM.MCOKAT K KIACCy OHEepTOPOsi CaMOro HW3KOTO YPCMMLL
CTapLUMHCTBA. YHApHbIA fIOrvyecknii oneparop Not MPUHAZJIEXWT K KNAcCy «MEpP3ropoM C CaMbIM BbICOKUM YPOBHEM CTapLUMHCTBA

7.2.2 OnepaTopbl OTHOLWEHUA

Onepatopbl OTHOLWEHUA BKAOYAKOT MNPOBEPKN Ha pPaBEHCTBO, HePaBEHCTBO W YNOPSAA0YEHHOCTb OMNepaHoB.
OnepaHAbl KaXAoro oneparopa OTHOLWEHWA AO/HKHbl MMeTb OA4MHAaKOBbIV Tun. Tun pesynbTaTa Kaxoro oneparopa
OTHOLWIEHNA ecTb npeponpeAeneHHbin Tun BOOLEAN.

OnepaTtop Onepauus Twun onepaHAoB Tun pesynbTarta
- paBeHCTBO no6oit TN BOOLEAN
/- HepaBeHCTBO no6oi Tmn BOOLEAN
SIS > > - ynopsgoyYeHHOCTb Nto6oIN cKansipHbIi BOOLEAN

TUN VAW [UCKPETHbI
MHAEKCUPYEMBIA TUN

OnepaTopbl paBeHCTBa W HepaBeHCTBa (- W /=) onpegeneHbl Ans BCeX TUMOB, OT/AMYHbIX OT palinoBbIx
TunoB. OnepaTop paBeHCTBa BoO3Bpauwiaet 3HayeHne TRUE, ecnu pgBa onepaHga pauvHbl, WAW B MPOTUBHOM
cnyyae 3HavyeHune FALSE. OnepaTtop HepaBeHcTBa BoO3BpawaeT 3HayeHue FALSE, ecnn gBa onepaHga paBHbl,
Mnu B NPOTUBHOM cny4vae 3HadyeHue TRUE.

61



FOCT I* 50754—95

[Ba cKanspHbIX 3Ha4YeHUs O[HOr0 W TOro Xe Tuna paBHbl, €C/IM N TOJIbKO eC/N 3TU 3Ha4YeHus ABIAITCA
OfHMM 1 TeM Xe. [lBa COCTaBHbIX 3Ha4YeHWA OJHOrO0 M TOK Xe TuNna paBHbl, €C/IN U TOJIbKO ecnn AN KaxAoro
3/1IeMeHTa JIeBOro onepaHga umeetcsi COOTBeTCTByIOU.le/'I 3/IeMEHT npaBoro onepaHga (M HaobopoT) M 3HAYeHUs
COOTBETCTBYIOLWMNX 3/1IEMEHTOB paBHblI (B COOTBETCTBMM C MNpeAonpefesieHHbIM OnepatopoM paBeHcTBa ANs Tuna
sfiemeHTa). B yacTHoCTM, ABa NyCTbIX MaccvMBa O[HOIO Tuna Bcerga pasBHbl. [lBa 3Ha4YeHUS CCbIJIOYHOK TuUna
paBHbl, €CNM N TONIbKO €ec/M OHW o06a yKasblBalOT Ha OAMH W TOT Xe O6BbeKkT, Uan oba OHW paBHbl MYyCTOMY
3HaYeHuto.

Ans aByx CTPYKTYPHbIX 3HAa4yeHWli COOTBETCTBYIOLWMMWU 3/IeMeHTaMu ABMAIOTCA TC 3/1eMeHTbl, KOTopble UMelT
OOVH 1 TOT Xe uageHTUdUKaTop anemMeHToB. [Nns ABYX OAHOMEPHbIX MACCUBOB COOTBETCTBYHOLWWMMK 3/1eMeEHTaMu
ABNAIOTCA Te 3/1IeMeHTbl (€CNN OHW eCTb), 3HAYEHUS WHAEKCOB KOTOPbIX COOTBETCTBYIOT, TO €CTb: /leBble rpaHulbl
Anana3oHOB WHAEKCOB onpefesfieHbl TakMMm 06pasoM, YTO OHM COOTBETCTBYIOT; €C/IN AHa 3/1IeMeHTa COOTBETCTBYIOT,
TO 3/IeMeHTbl, HenocpefCcTBEHHO CTOsLME ChpaBa, TakXe onpegesieHbl TakMm 06pas3om, 4TO OHU COOTBETCTBYIOT.
Ona gByX MHOITOMEPHbIX MacCMBOB COOTBETCTBYIOWWMU 3N1€MEHTaMN SBJIAIOTCA TC 3J/IEMEHTbl, WUHAEKCbl KOTOPbIX
COOTBETCTBYIOT MOC/1ef0BaTe/IbHO MO MNO3ULMAM.

Onepartopbl YNopsfoO4YeHHOCTV onpefesieHbl AN AO60ro  ckanspHoro Tuna W Ans Nwboro AUCKPeTHOro
VHAEeKCMpyeMoro Tuna. UckpeTHbI MacCuB — 3TO OAHOMEPHbII MaccuB, 3/IeMeHTbl KOTOPOro MMeT AUCKPETHbIN
Tun. Kaxabli onepaTtop Bo3BpauiaeT 3HayeHne TRUE, ecnn cooTBeTCTBylOlUlee OTHOLIEHWE YAO0BeTBOpsieTCs,
WM B MNPOTUBHOM criyyae 3HaudeHume FALSE.

[N ckanApHbIX TUNOB YNOPSAA0YEHHOCTL OonpejeneHa B TepMUHaX OTHOCUTENbHbIX 3HaYeHW. NS ANCKPEeTHbIX
VHAEKCMpYyeMbIX TUMOB OTHOLWEHUe < (MeHblue 4YeM) onpefAesieHO TakuM 06pa3om, 4YTO /ieBblli OnepaHf MeHblue
Yyem npaBblii onepaHf, €cnn U TONIbKO ecnu:

1) NeBblli onepaHf fABMSeTCA NYCTbIM MacCuUBOM, a MpaBblli OnepaHA TakoBbIM HC sBAAeTCA:

2) oba onepaHpa He SBNAIOTCA NyCTbIMW MaccuBaMu U Y[0OB/ETBOPSETCA OAHO W3 CriefyloWnX YCNOBUIA:

a) camblii fieBbIi 2/1eMeHT /1eBOI0 onepaHja MeHblle 4YeM camblii fieBblii 2/1eMeHT npaBoro onepaHja,

6) cambili neBblli 3/71EMEHT /IeBOro onepaHAa paBeH camOMy J/IeBOMY 3/1eMeHTy MpaBoro onepaHja, a OCTaTok
NeBOro onepaHga MeHblle YeM OCTaTOK MPaBOro onepaHga (OCTATOK COCTOWUT M3 OCTaBLUMXCA 3/1EMEHTOB, CTOALMX
cnpaeBa OT CaMOro /1IeBOrO 3/IeMeHTa, WM MOXeT ObiTb NYCTbIM).

OTHOWeHne <« (MeHblle WX paBHO) AN AUCKPETHbIX WHAEKCUMPYeMbIX TUMOB OnpefesnieHo Kak WCKovarowasn
OV3BIOHKUMA pe3ynbTaTOB OnepaTtopoB < W = A8 Tex Xe AByX onepaHgoB. OTHoweHus > (6onbwe) n >=
(6onbwe unuM paBHO) onpeAeneHbl Kak [AOMOSIHEHWS OMNepatopoB <= K < ANS Tex Xe [ABYX onepaHaoB
COOTBETCTBEHHO.

7.2.3 ALONTMUVBHbIE onepaTopbl

AQAVTVBHBIE onepaTopbl ¢ W — npegonpejenedbl AN N060ro0 YMC/IOBOTO TUMNa W UMEKT OO6bIYHbIA CMbICH.
OnepaTtop KOHKaTeHauuu & npegonpegeneH Ans NOG0ro0 OAHOMEPHOK WHAEKCUPYEMOro Tuna

Onepatop Onepauunsa Twvn nesoro Twun npaBoro Tvn
onepaHga onepaHga pesynbTaTa
+ C/NoXeHune nto6oii  uncno- TOT Xe Tun TOT Xe Tun
BOW Twn
— BblUMTaHNe 6o uncno- TOT Xe Tun TOT Xe Tun
BOWA TuvnN
& KOHKaTeHauuns noboli nHaek- TOT Xe WHAEeK- TOT Xe WHAek-

cupyemblii Tvn

noboilt nHpek-
cupyemblii Tun

TN 371eMeHTa

TN 3/1eMeHTa

Ana onepauynun KOHKaTeHaunin BO3MOXHbI TPU cny4das:

cupyembiii Tun

TN 3/1eMeHTa

noboii nHpek-
cupyemblii Tun

TN anemMeHTa

cupyeMbiii Tun

TOTr Xe WHAEeK-
cupyembiin TUM

TOT Xe WHAeK-
cupyemblii TN

n6on NHAeK-
cupyeMblii Tun

1) Ecnn o6a onepaHga SBAAOTCA OLHOMEPHLIMM MacCuBaMmu, TO pPe3y/ibTaTtOM KOHKaTeHauuu sB/seTcst
OfHOMEPHbI/i MaccuB, A/IMHA KOTOPOro paBHa CyMMeE [/IMH OMNepaHAoB, COCTOSILMIA 13 3/IeMEeHTOB JIEBOrO onepaHja
(B nopsifke crneBa Hanpaso), 3a KOTOPbIMU C/leAyloT 3/1eMEHTbI MPaBOro onepaHja <B TOM e nopsiake). JleBoi
rpaHvueil aToro pesysibTata SIB/SIETCA /ieBas rpaHuua JIeBOro onepaHaa, €c/lii TOMIbKO OH HC SIB/ISIETCS MYyCTbIM
MaccMBoM (B 3TOM C/lyyae pe3y/ibTaTtoM ofnepauuy sB/sSieTCs npaeblii onepada). Hanpaenewue pesynbtara
CcOoBMajaeT C HarpasfIeHMEM JIeBOr0 OnepaHAa, ec/iv TOMIbKO OH HC SIBMISIETCA MyCTbIM MaccvMBoM (B 3aTOM*Criydae
HanpaB/fieHWe pe3ynbTaTta COBMaAaeT C HanpaBJ/ieHWEM MPaBoOro onepaHaa).
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2) Ecnn TONbKO OAMH M3 OnepaHAoOB SBASIETCA OAHOMEPHbIM MacCUBOM, TO pe3ynbTaT KOHKaTeHauuu
onpegensietca npasunamu ana ctynas (1), npu ycnoBun, 4TO BMECTO BTOPOro ornepaHga WCMosib3yeTcsA HesiBHbIM
MaccuB, eIMHCTBEHHbIM 3/IEMEHTOM KOTOPOro AIBMSieTCA 3TOT onepaHf. JleBoi rpaHuuelr Takoro maccuBa sIBMsieTcs
neBas rpaHuya noaTuna WHAEKca 3TOT MacCuBa, a €ero Hanpas/ieHMe SBNSETCH BOCXOAAWMM (HUCXOAALWMNM),
ceTM NOATUM WHAEKCa SIBNSeTCA BOCXOOAWWM (HUCXOAALWMM).

3) Ecnu HWM OAMH M3 OnepaHfoB HC SABASETCA OAHOMEPHbIM MacCMBOM, TO TuUMN pes3yfnbTata AOo/KeH ObITb
M3BECTEH M3 KOHTeKCTa. OTOT TUN A0/MKeH ObiTb TakUM, 4YTOObl KaxAbli onepaHp SBNANCS 3/1EMEHTOM HesiIBHOro
mMaccmBa, M TUMN 3TOr0O MaccmBa coBnagas € TMNOM pe3ynbTata. [loATUN HEsSBHOro MaccuBa onpefensieTcs Mo
npaBuniam gna cnydas (2), a pe3ynbTaT KOHkKaTeHauuu no npaBunam ana cnydasa (1).

OnepaTopbl 3Haka + W — npegonpeneneHbl Ans NO60r0 YMCNOBOrO TuNa WU UMEKT O6bIYHbIA cMmbicn. OAns
KaX[0ro M3 3TUX YHapHbIX OMNepaTopoB onepaHg W pe3ynbTaT UMEKT OAWHAKOBbIA Tum.

MpumeyaHue — [cuny OTHOCUTENLHOTO HPENLWEENKKAHUB 3HAKOB 4 M — N rpamMMaTUKe NMPaXeuuii onepaHf co 3HaKom
HC [lO/IXEH CNeAoBaTb Ta MYZAbIMUYIHKANMLWbBIM ONEepaTopoM, OnepaTopoM MUIOEAEW s CTeNEHb ** nan onepartopamu a>y u Ll Hanpumep,
CMHTaKCU4YeckMe mponuia He AOMYycKalT HamucaHue Chnefyolux BblpaXeHui:

1) Nni/+B e - HeAonycTUMOE BblpaxeHue
2) N**—B - - HejonycTuUMoe MNMpaxeHue
OfHako 3T HMpaXeums MOryT 6biTb nepenucaHbl a AonycTumo»! dopme C.k TylowmUMm obpasom:
1) Ni<+B> - - [0NycTUMOEe BblpaxeHue
2) A**<—B) - - gonycTumMoe BblpaxeHue

7.2.4 MynbinUNAMKaTMNAYbIC onepaTopsbl

OnepaTopbl * 1 / npegonpegeneHbl Ans NO6GPro Lenoro u Ans no6oro niaBalolWero Tuna U UMeKT 06blYHbIN
cMmbIcn; onepatopbl mod W rem npegonpegeneHbl Ans NO60r0 Uenoro tuna. [ns Kaxzoro us 3aTUX OnepaTopos
onepaHAbl M pe3ynbTaT VMMET OAWH W TOT Xe TuM.

Onepatop Onepauus Tun nesoro Tun npasoro Tun pesynbTata
onepaHga onepaHaa

¢ YMHOXEHWE ntoboii Lienblin TOT >Xe Tun TOT e Tvn
™n
noboii nna- TOT Xe Tun TOT Xe TU
BaloLWMin VN

/ JeneHve oGO Lienbli TOT Xe Tun TOT Xe Tvn
™n
noboii nna- TOT e Tun TOT Xe Twn

BaKOLLWIA TWN

mod MoAy b Nto6oin  Lenblii TOT Xe Tun TOT >Xe Tun
™n

rem 0CTaToK NGO Lenblit TOT Xe Tun TOT Xe Tun
™n

LlenO‘-II/ICﬂEHHOG LeNneHne n OCTaToK ornpeaeneHbl CneyrowmmMm OTHOLLUEHMEM:
A-(A/B)*B+<A rem B).

rae (A rem B) umeeT 3Hak onepaHga A 1 aBGCOJIIOTHOE 3HAYeHWE MeHbluee, Yem abCOJIIOTHOE 3HAYeHWe onepaHaa
B. LlenouncneHHoe 3HauyeHWe yAOBMETBOPSIET CrefyloliemMy pPaBeHCTBY:

(—A)/B=— (AIB)=A/(— B).

Pe3ynbTat onepauyun peneHvs no moayno TakoB, 4to (A mod B) umeeT 3Hak onepaHga B n a6conioTHoe
3HayeHne MeHbluee, 4YemM abCONMOTHOE 3HayeHue onepaHaa B. [ONs HeKOTOpPOro uenoro 3HadeHuss N 3ToT
pe3ynbTaT [O/IKEeH YAOBNETBOPATb OTHOLUEHWUIO:

A=B*N+(A mod B).

B fononHeHve K BblleckasaHHOMY onepaTopbl * 1 / npegonpefeneHbl Ans No6oro guamyeckoro tuna.
63



Onepatop Onepauuna
* YMHOXeHMne
/ nenexHune

Twvn nesoro
onepaHga

no6oii usn-
yeckuin Tun

noboii pusun-
yeckuii Tmn

INTEGER

REAL

noboii unsn-
yeckuin TUN

noboit unsn-
yecknii Tun

noboit pursu-
Yeckuii Tmn

YMHOXeHMe 3HadeHua P dusnyeckoro Tuna T\Sp\s

cnefylowemMy BbIYUCIEHUIO:

TXSpXs’'VaimSpNs’PostP)*!)

Tun npaBoro
onepaHfaa

INTEGER
REAL
nobon dusn-

yecknii Tmn

noboit unan-
yeckun TUIM
INTEGER

REAL

TOT Xe Tun

Ha 3HaveHue | Tuna

FOCT P 50754—95

Tun
pe3ynbTarta

coBnagaet C TUNom
leBOro onepaHga

coBMnagaer c TUMOM
neBol0 onepaHga

COBMNajaeT c TUMOM
npaBoto onepaHga

coBMnagaet C TUMOM
npaBoro ornepaHaa

COHMaAaeT C TUMOM
NeBoro onepaHga

coBnagaetr C TUNOM
neBoOro onepaHga

yHUBepcabHbl i
Lenblii

INTEGER 3KBMBaneHTHO

YMHOXeHne 3HavyeHns P dwmsnyeckoro tuna T\Sp\s Ha 3HauyeHue F Tuna REAL 3kBuBaneHTHO cnegylouiemy

BbIYNC/IEHNIO:

T\Sp\s’Val(INTEGER(REAL(T\Sp\s'Pos(P))*F»

OeneHune 3HauyeHus P dusuuyeckoro Tuna T\Sp\s Ha 3HauveHve Tuna INTEGER 3KBUBaNeHTHO crnegyloliemy

BbIYNC/TEHNIO!

T\Sp\s'Val(T\sp\s’Pos(P)/I>

[eneHvne 3HavyeHua P dusuyeckoro Tuna T\Sp\s Ha 3HaveHue F Tuna REAL 3kBMBaNeHTHO chnepylouwemy

BbIYNC/TIEHNIO!

T\Sp\s’Val(INTEGER(REAL<T\Sp\s’Pos(P»/F))

JenexHune 3HaueHus P duanueckoro tuna T\Sp\s Ha 3HauyeHue P2 TOro e M3MYecKoro Tuna 3KBMBANEHTHO

crefylouemMy BbIUYUC/IEHUIO:

T\Sp\s’Pos(P)/T\Sp\s'Pos(P2)

7.2.5 [Mpouyne onepaTopbl
YHapHblli onepatop abs npegonpeaenieH Ans N060r0 YMCIOBOTO TWMa.

OnepaTtop Onepauus Twvn onepaHpos Tun pesynbrata

abs abconTHoe no6oii  uncTtoBoli TOT >X€ 4YUCNOBOWN
3HaueHue T™n ™n

OnepaTtop BO3BeAeHWS B CTENEHb *+ NpefonpefenieH ANs KaxAoro Lefow TUna u Ana KaxAol MjasBaoLlero
Tuna. B nwo6om cryyae npaBbili onepaHf, Ha3blBaeMblli 9KCMOHEHTOW, nMeeT npeponpegesieHHbin Tnn INTEGER.

Onepatop Onepauus Tun nesoro Tun npaBoro Tun pesynbTata
onepaHga onepaHga
« BO3BeAeHNe no6ol  Lenbii INTEGER cosnagaet c
B CTEMEHb ™n TUMOM JIEBOTO
onepaHga
nio6oii nnaeako INTEGER coBnagaeT ¢

WHA TUN TMNOM NeBoro

onepaHga
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BosBeaeHne B CTEMEHb C WCMOJIb30BAHVWEM LE/ON IKCMOHEHTbl 3KBUBA/IEHTHO YMHOXEHUIO JIEBOTO OnepaHAaa
camoro Ha cebsi CTO/IbKO pa3. CKOMIbKO 3a4aHo abCOoMOTHbIM 3HAYEHWEM 3KCMOHEeHTbl, W CfleBa Hanpaso; ecsiu
3KCMOHEeHTa oTpuuaTesibHa, TO pe3ynbTaT npeacTaBfsieT coboii o6paTHyl Apo6b TOro,
a6CO/IOTHLIM 3HAYEHNEM IKCMOHEHTHI.

Bo3BegeHve B CTereHb C OTPULATENIbHOW 3IKCMOHEHTOM [OMNyCcKaeTCsi, eC/N NeBblii onepaHs MMeeT NiaBaroLymnii
Tun. Bo3BegeHue B CcTeneHb C Hy/NeBOW 3KCMOHEHTOW facT 3HayeHue |.

nnasakwowero Tumna ﬂpVIGI'IVI3VITeI'IbH0.

4yTo 6bII0O NOSTyYEeHO C
Bo3BefeHne B CTeneHb 3Ha4vyeHUs

OI'IepaH,anVIVBpra)KeHVIVI MOr>T O6bITb MMeHa (0603Hauatowne O6bEKTbl, 3HAYeHUs WA  aTpubyThl,
npovsBoAsiime 3HauvyeHus), UTepanbl, arperatbl, Bbi30Bbl (MYHKLUU, KBANNMDULUPOBAHHbIE BbIPaXeHWUsl, Npeo6-
pasoBaHMs TuMNa W reHepatopbl. K TOMY Xe BblpaXeHue, 3ak/l0UeHHOe B Kpyrfble CKO6KM,
ornepaHAoOM B APYrOM BbIpaXeHUu.

MOXeT ObITb

MimeHa onpegeneHbl B 6.1; ocTa/nbHble BuAbl OnepaHAoB onpegeneHbl B 7.0.1  /.0.0.
7.3.1 JlnTepansl , r
Nntepan - 2ato nubo umcnoBoil Nutepan, NM6o NuTepan nepeynucsieHUs, NGO CTPOKOBbIA NuTepan, NnM60

6uTOBbIA NuTepan, nNu6o nutepan null.

literal :: -
numcricjiteral
I cnumcrationjilcral
| stringjiteral
| bit_siring_litcral
I nuii

numecricjiteral :: -
abstractjitcral
| physicaljiteral

Uucnosble nuTepansl (numcricjiteral) BkAOYaOT NUTepasnbl a6CTPaKTHbIX TUMOB YHUBEPCANbHbIN,,LENbIA ©
YHVIBEpPCaNbHbIN,,AeiCTBUT€NbHbIA, a Takxe nuTepanbl U3NUYECKUX TUNOB. AGCTPaKTHbIE JIUTEPasbl ONpeaeneHbl
B pasgene 13; dusmyeckme nutepanbl onpegeneHbl B 3.13.

NuTepanbl nepeuncneHna (enumeration literal) — 3T0 nuTepanbl nepeuncnseMblx Tunos. OHM BKAKOYalOT
KaK uAeHTU@uKaTopbl, Tak U CUMBO/MbHbIE nnTepanbl. [lepeuncnsemble nuTepanbl onpegeneHbl H 3.1.1.

CtpokoBble (siring literal) n 6utoBbie (bit string literal) nuTepanbl ABNsATCA NpeacTaBNeHUSMU OLHOMEPHbIX
CUMBOJIbHbLIX MaccMBOB. TUM CTPOKOBOrO WM 6GUTOBOrO NuTepana [O/HKEeH ONpeAensiTbCA  UCKAIOUYUTESIbHO U3
KOHTeKCTa, B KOTOPOM 3TOT fiMTepan MWCMNO/b3yeTCs, He yuuTbliBas MNpu 3TOM cam /uTepasl, HO WUCNO/b3ys TOT
akT 4YTO TMNOM 3TOro NuTepana AO/HKEH OblTb OAHOMEPHbIA MacCMB CUMBOJIBHOTO Tuna (418 CTPOKOBbIX
nutepanos) unun Tuna BIT (gna 6uTtoBbIX NUTepanoB). Jlekcnuyeckas CTPYKTypa CTPOKOBbIX W GUTOBbLIX UTepasioB
ornpegeneHa B pasgene 13.

[ANna CTPOKOBbIX N BUTOBLIX NMTepanosB, NpPeACcTaBAAWMNX HenycTble WHAEKCMpyeMble 3HaYeHWUs, HanpaBrieHne
N rpaHuubl 3TOr0 3Ha4YeHUs onpefensAlTCA CcOr/lacHO npaBwuiam A8 MNO3ULMOHHbIX arperatoB MaccuBOB, rae
4MC/O 3/1EMEHTOB arperata 3KBMBaNeHTHO AnuHe (cMm. 13.6 u 15.7) cTpokoBoro wau 6utoBOoro nutepana. Ans
CTPOKOBOrO nnTepana, npeAcTaBfsAloWero nycToil mMaccus, HampaBfieHWe U camas fieBas rpaHuua 3TOro maccusa
onpegensitoTca TakK Xe, Kak W Ans ApYrMX CTPOKOBbIX NuTepanoB. Ecnn HanpaBfeHwe SABMSETCA BOCXOAAWMUM,
TO camas npaas rpaHuuya — 3TO 3HauveHwWe, npejliecTBytloulee (Kak ycTtaHoBneHo atpubytom PRED) 3HauveHuto
NeBOW rpaHuubl; B NPOTMBHOM C/lyyae caMOil NpaBoii rpaHuLei sIBNseTcs 3HavyeHue, creayouiee (Kak yCTaHOB/IEHO
atpnoytom SUCC) 3a 3HayeHMeM camMOi /ieBOl rpaHuubl.

CvMBO/MbHbIE NUTepanbl, COOTBETCTBYMOWME rpadnyeckum cumBosiam, COAepXalWmnMcs BHYTPM CTPOKOBOTO
nutepana uaAn 6uTOBOro AuTepana, AO/DKHbl OblTb BUAMMbIMW Ha MecTe CTPOKOBOroO sintepana.

Nntepan null npeacTaBnsieT NycToe CCbUIOYHOE 3HavYeHue A71A 60ro CCbIIOYHOro Tuna.

BbluncrieHne nutepana nNpou3BOAMT COOTBETCTBYIOLLEE 3HayeHue.

Mpumepsl
3.M159.26536 nuTepan Tuna YHUBEPCasbHbINA,,AeAiCTBUTENbHbIN
5280 nuTepan Tuna YHWBE/KanbHbINA,,Lenbll
10.7ns nutepan uanyeckoro Tuna
0-4777" nutepan tuna B1T.STRING
-54L.S28I" nutepan Tuna STRING

CTPOKOBbIi NuTepan, NpeacTaBAAOWNIA NycTOWn
maccus
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7.3.2 ArperaThbl

Arperat 06befuHSIeT O4HO AWM HECKOJIbKO 3HAYeHWI » COCTaBHOE 3HauYeHWe CTPYKTYPHOIo UAN UHAEKCUPYEMOro
Tmna.

aggregate 1 =
( clecment_association { , clcmcnt_association ) >

clemeni_association :: -
( choices «> | expression

choices :: = choice { | choice }

choice :: -
simplc_expression
| dcscrclc_range
| elemenr_simpic_namc
| others

Kaxpoe conocTtaBneHne 3neMeHToB (clement association) conoctaBnsieT BbIpaXeHWe C€ 3/IeMeHTaMu.
ConocTtaB/ieHNe 3/1eMeHTOB cuuTaeTcd WMEHOBAHHbIM, ecnn a3nemMeHTbl 3a4alTca SBHO MpU MomowM BbIGOPOB;
B MPOTUBHOM CJ/ly4yae conocTtaBsieHne cumtaetcs MO3NLUNOHHLIM. B MO3MUWOHHOM COMOCTaB/IEHUN KaXAbli 371eMeHT
HeABHO 3ajacTcsa no3uuueldi B COOTBETCTBMM C TeKCTyas/ibHbIM MNOPSAAKOM 3/1EMEHTOB B COOTBETCTBYHOLLEM
o6bABMEHUN Tuna.

B ogHoM 1 ToM Xe arperate (aggregate) MoOryT 6bITb WCMNO/SIb30BaHbl KakK WMMeEHOBaHHble, Tak W MO3ULUOHHbIE
conocTaBneHuss. [pu 3TOM B Hayasle AO/DKHbl 33[aBaTbCsi BCE MO3ULMOHHbIE COMOCTaB/eHUS (B TEKCTya/lbHOM
nopsiake), a 3aTeM BCe MMeHOBaHHble COMOCTaBfieHWs B NO60OM Mopsake, 3a MCK/AOYEHWEM TOro, 4YTO HUKakoe
cornocTaB/IEHME HC MOXEeT CToATb MOoCTe conocTaBneHuss others. ArperaTtbl, cofepxauime eAUHCTBEHHOE
cornocTaB/ieHNe 3N1eMeHTOB, [AO0/DKHbI Bcerga 3ajaBasica C WCNOAb30BaHMEM WMEHOBaHHOrO COMOCTaBNeHus ANns
TOro, 4tob6bl OTNIMYATb UX OT BbIPAXKEHUN, 3aK/HOUYEHHbIX B KPYr/ible CKOGKU.

ConocTaB/ieHMEe 3/1eMeHTOB, B KOTOpoM Bbl6op (choice) 3agaH kak npoctoe umsa (simple name), paspeleH
TONIbKO B arperate cTpykTypbl. ConocTaB/fieHMe 3/1eMEeHTOB, B KOTOPOM BbIGOp 3ajaH B BUAE MPOCTOro BblpaXeHUs
WA OVUCKPETHOro AmanasoHa, AONYCTUMO TOJ/IbKO B arperate MaccuBa: MPOCTOE BbIpaXeHWe 3afacT 3/1EMEHT C
COOTBETCTBYIOWMNM 3HAYEeHNEM WHAEKCA; ANCKPETHbI AMana3oH 3afaeT 3/1IeMeHTbl A5 KaX[0ro 3HavyeHus mHaekca
B 3TOM puanas3oHe. CornocTaB/ieHWEe 3M1EeMEHTOB C eAWHCTBEHHbIM BblGOpoMm others pgonycTumo B TOM cCriydyae,
Korga OH 3ajacT BCe OCTaBLUMeCHA 3/M1eMeHTbl (eC/IiM OHW ecTb).

Kaxablii 3n1eMeHT 3HauyeHus, OnpeaensieMoro arperaTtom, AO0/KeH OblTb NpeactaBfieH pa3 M TO/bKO pas B
3TOM arperarte.

Tun arperata AO/DKEH onpeAensATbCA WUCKAIYNTENbHO M3 KOHTEKCTa, B KOTOPOM 3TOT arperat MCnosb3yeTcs,
MCK/l0Yaa caM arperaTt, HO MCNoO/b3ysi TOT (hakT, 4YTO TUMOM 3TOK arperata [AO/DKeH OblTb COCTaBHOW Tumn.
Twun arperaTta, B CBOK ouyepefb, onpegenser Tpebyemblii TN A9 KaxX[oro M3 ero 3/71eMeHTOB.

7321 Arperatbl CTPYKTYp

Ecnu Tunom arperata siBAsieTCA CTPYKTYPHbIA TUM, TO UMeHa 3/1IEMEHTOB, 3afaHHble Kak BblGOPbI, [AO/IKHbI
0603HaYaTb 3/1eMEeHTblI 3TOrT0 CTPYKTYpHOro tuna. Ecnum B kadecTBe Bbl6opa arperata CTPYyKTypbl 3ajaH Bbl6op
others CTpyKTypbl, TO OH OO/IXEH NpeacTaBnsATb MO KpariHel Mepc oauH 3nemeHT. ConocTaB/ieHUe 3/1EMEHTOB
c 6onee 4yem OAHUM BbIGOPOM WAN C BbIGOPOM others pgonyckaeTcss TO/IbKO B TOM Criyvyae, €C/iv 3afaHHble
3/IeMeHTbl MMEeT OAUH W TOT Xe Tun. BblpaxeHue, NCMNO/b3yeMOe B COMOCTaB/IEHUN 3/IEMEHTOB, AOJ/DKHO UMETb
TUMN COMOCTaBNSAEMbIX C HUM 3/1EMEHTOB CTPYKTYpbl.

7322 ArperartThbl MaccunsoB

[Ans arperata OOHOMEPHOrO MHAOEKCUPYEMOro Tuna Kaxablli Bbl6Op A0/HKEeH 33ajaBaTb 3HAuYeHWUs, npuHagse-
Xawme K TUNY MHAEKCa, a BblpaXeHue, CTosllee B KaXAOM COMOCTaB/AEHUW 3/1€MEHTOB, AO/DKHO WMeTb Tun
3/1eMeHTOB. ArperaTt N-MepHOro MHAeKCMpyemoro Tuna, rge n 6onblie I, 3anncbiBaeTcA KakK OA4HOMEpPHbIA arperart,
B KOTOpPOM MOATUN WHAEKCA I3TOro arperata 3afjaH MepBoOii Nno3vuuelri uWHAEKca WHAEKCUPYEeMOro Ttuna, a
BblpaXeHue, 3afaHHOe AN KaX[oro COMNOCTaBJ/IEHUS 3/IEMEHTOB, sBnsietca (N — [1-MCPHbIM MaccuMBOM WU
arperatomMm MaccuBa. B MHOromepHbiX arperatax CTPOKOBble W OMTOBble /inTepasbl [OMNYCKalOTCA BMeCcTo
OJHOMEpPHOro MaccvBa CUMBOJIBHOTO Tuna.

B NpOTMBOMNOMOXHOCTbL MOC/AeAHEMY COMOCTaBNIEHUIO 3M1EMEHTOB C €AMHCTBEHHbIM Bbl6bopoM others, Bce
OCTa/IbHble COMOCTAaB/IEHUS 3/IEMEHTOB (EC/IM OHW ecTb) arperata MaccuBa [O/DKHbl 6biTb NM60 MO3ULUNOHHBIMMU,
nM6o WMeHoBaHHbIMW. lVIMeHOBaHHOE coOMocTaB/ieHWe arperata MaccMBa MOXeT WMeTb Bbl6Op, KOTOpPbIA HC
SABNAETCA JIOKa/IbHO CTaTUYeCcKUM, UM BblIGOp B BuUAe NycTOro guanasoHa npu YycnoBUM, 4YTO 3TOT arperar
COAEPXUT €eAMHCTBEHHOE COMocCTaB/ieEHNe 3/1IEMEHTOB, KOTOpOe, B CBOK ouyepefb, MMeeT eAWHCTBEHHbIi BblOOP.

Bbl60p others saBnsetca nokanbHO CTaTU4YeCKUM, ecNu MPUMeHsieMOe OrpaHu4yeHne UHAeKca SBASETCA JIoKa/lbHO
CTaTn4yeCKnum.
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MoaTvn arperata MaccuBa, MMeloWero BblGop others, Ao/XeH onpeAensaTbCA M3 KOHTeKcTa. JTO O3Hauaer,
4TO Takoii arperat MOXeT MWCMNO/b30BaTbCA TO/bKO:

1) Kak chakTuyeckuit napameTp, conocrasfsieMblli ¢ hopMasibHbIM NapameTpoM unaun opmasbHbIM NapamMmeTpom
HacTPOWKMN, O6GBABMEHHBIMU C OFPaHWUYEHHbIM WHAEKCMPYEMbIM MOATUMNOM.

2) Kak HesABHOe BblpaxeHue, onpegenstoliee HesABHOe Haya/lbHOe 3HavyeHWe nopTa, O6BLABMEHHOIO C
orpaHWyYeHHbIM WHAEKCUPYEMbIM MOATUMOM.

3) Kak pesynbTupytolee BblpaxeHne (MYHKLWUW, FAe COOTBETCTBYWOLWMIA TUN pesynbrata (PYHKUUK siBNsieTcs
OrpaHUYeHHbIM WHAEKCUPYEMbIM MOATUMOM.

4) Kak BblpaxeHue 3HayeHUs B onepatope npucBavBaHUs, B KOTOPOM /ieBas 4acTb SABNAETCSH OO6bABMNEHHbIM
0GBbEeKTOM M MOATUNOM 3TOr0 O6BEKTA SABMSETCS OrpaHUYEHHbIA WHAEKCUPYeMbI Tun.

5) Kak BblpaxeHue, onpegensioliee Haya/bHOe 3HayYeHWe KOHCTaHTbl WM MepeMeHHOl, npu 3ToM 3Tu
06bekTbl 06bsB/IEHbl C OFpaHWYEeHHbIM WHAEKCUPYEMbIM TUMOM.

6) Kak BblpaxeHue, onpegensioliee HayaslbHOe 3HayYeHVe gpaliBepoB OA4HOr0 unn 6onee cUrHasnoB U cneundunkaynm
MHMUnanmMsaynn, B KOTOPOW COOTBETCTBYIOLWMIA MNOATUM SIBMSETCA OrpaHWYeHHbIM WHAEKCUPYEeMbIM MOATUMOM.

7) Kak BblpaxeHue, onpegenstoliee 3HayeHune aTpubyTta B cneuudukauum aTpubyTta, rae 3ToT aTpubyT
06bsAB/IEH C OrpaHWYeHHbIM WHAEKCUPYEMbIM MNOATUMNOM.

8) Kak onepaHg B KBanudUUMPOBAHHOM BblpaXeHUW, o0603HavYeHMe Tuna KOTOPOro YykasblBaeT Ha
OorpaHWYeHHbI WHAEKCMpyeMblii noaTun.

9) Kak nopgarperaT MHOrOMepHOro arperata, Mpu 3TOM MNOC/AeAHUI cam WuCMofib3yeTcss B OAHOM U3
nepeyncrieHHbIX KOHTEKCTOB.

FpaHnubl MaccuBa, KOTOpbIli He MMmeeT BblGop others, onpegensatlTca Mo crnegywwmMm npasunam. Ecnu arperat
MCMNONb3yeTCsi B OAHOM M3 BblleyKa3aHHbIX KOHTEKCTOB, TO HanpaB/ieHVMe MoATuna WuHAekca 3Toro arperarta
coBnagaet € HanpaB/IEHWEM COOTBETCTBYIOLWEr0O OrpaHW4eHHOro WHAEeKCUPYeMoro noATvna: r MPOTUBHOM chy4ae
HanpassieHMe MoATMNa MHAEeKca 3TOro arperata cosnajaeT C NOATUNOM MHAekca 6a3oBOro Tuna 3TOro arperata.
[AnAa arperaTta, MMelOWero MMeHOBaHHble COMOCTaB/IEHUs, camas fleBas W camas npaBasi rpaHulbl onpeaensioTcs
HanpaB/fieHMeM MoATUNa MHAEKca 3TOro arperata W 3afaHHbIMW HaMMEHbLWMM W HavbonblWwWM BblGopamu. [Ans
NO3NLMOHHOIO arperata camas feBas rpaHuua onpegensieTc MNPUMeEHSEMbIM OrpaHU4YyeHMeM WHAeKca, ecsm arot
arperat uCMnosib3yeTcss B OAHOM W3 BbllleyKa3aHHbIX KOHTEKCTOB; B MPOTMBHOM C/lyyae camasi fieBasi rpaHuua
npegcTtaBneHa atpubytom S'LEFT, rge S sABnseTca noaATMnoM MHAekca 6a3oBOro tmna maccuBa; B /II060M cryvae
camas npaBasi rpaHuua onpegensetcs Hanpab/ieHWeM NoATMNa MHAeKca W KO/IMYeCTBOM 3/1eMEHTOM.

7.3.3 BbI30Bbl (yHKUUIA

BbizoB dyHkuum (function call) akTuBm3npyeT BbINosHeHWE Tena YHKUMKW. BbI30B 3afacT MMS akKTUBU3U-
pyeMoi tyHKUMM © hakTmyeckme napameTpbl, €C/IM OHU eCTb, coMocTaB/iieMble C hopmanbHbIMK MapameTpamu
31Ol PYHKUMMN.

PesynbTtaToM BbINOMHEHUS Tena MYHKUUW ABMseTCA 3HayeHWe, TWUM KOTOPOro 3ajactca B 0O0bABAEHUM
aKTUBM3NPYeEMOU YHKLNN.

function_call :: =
function_naTc | ( actual_parameter_parl ) |

actual_paramcier_part :: - /w«me/c/-_associaiion_list

Ana kaxpgoro ¢opmanbHOro napameTpa (YHKLMU  HbI30B  (YHKLMW [O0/KeH 3ajaBaTb TOYHO OfMH
COOTBETCTBYOWMNIA hakTuyeckmin napameTp. ITOT aKTUHecKuii napameTp 3agacTcs NM60 SBHO 3/1EMEHTOM
cornocTaB/ieHUss B CMNUCKe conocTaBfeHuii  (association list), nn6o (Npy OTCYTCTBMM TakOro 3/IEMEHTa
COnocTaB/ieHNsA) HeABHbIM BblpaxeHuem (cm. 4.3.3.).

BbluncneHne Bbi3oBa (YHKLMW BKAOYaeT B Cebsi BblUNC/IEHVWE BblpaXeHuii akTU4Yeckux napameTpos,
3aflaHHbIX B BbI30BE, W BbIYNC/IEHNE HESBHbIX BbIPAXEHWUI, conocTaBfsieMbix C (opMasbHbIMW NapamMeTpamu
YHKLNUN, KOTOpble HC WMEKT COMOCTaB/IEHHbIX C HUMW akTuyecknx napameTpoB. B o06oux cnyvasx
pe3ynbTupylolee 3HayeHWe AJOJ/DKHO MNpuHagfiexatb MoATuny conocTaBnsiemoro copmManbHoro napametpa. (Ecnu
dopManbHbIi napaMeTp MNpUHaANeXWUT K HeorpaHWYeHHOMY WHAEKCUPyeMOoMYy Tuny, TO 3TOT popManbHbIl
napameTp 3auMmcTByeT noAaTun akTuyeckoro napametpa.) Teno GYHKLUW BbINOMHAETCA C MWCMNO/b30BaHWeM
3HaYeHUli akTUYecKux mnapamMeTpoB W 3HaAYEHW HEesABHbIX BblpaXeHW, B3SATbIX B KayecTBe 3HayeHui
COOTBETCTBYOLWMNX (hOopMasibHbIX NapameTpoB.

7.3.4 Kaanuuun/HioakHble Bblpa>KeHUs

KBanuduuynpoBaHHoe BbipaxeHWe WCNOMby3eTCA A1 SBHOrO YTBEPXAEHMs Tuna W, BO3MOXHO, noATuna
onepaHja, nNpefcTaB/IEHHOTO B BUAE BbIPaXeHWS WU arperaTa.

qualificd_cxprcssion :: -
typc_mark ’ < expression )
| typc_mark ' aggregate
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Tun onepaHaa v 6a30Bblii TN o0603HayeHuss Tuna (type mark) [O/MKHbI GbITb OAHMM W TEM >e TUMOM.
3HavyeHneM KBanMPUUUPOBAHHOIO BbIPaXeHUs ABMSETCS 3HayeHWe onepaHga. BbluncneHne kBanuguumpoBaHHOrO
BbIPaXeHNsi COCTOUT U3 BbIYUC/IEHUSA oOMnepaH4a W MNPOBEPKM Ha MNpPUHAANEXHOCTb €ero 3HavyeHus noaTuny,
3ajaHHOMy O0603HaveHueMm Tuna.

MW pumcua nuc — KeampuumMpoBaHHOE BbIPKEHNE MOXET 6bIN. UCMO/B30BaHO A1 ABHOTO yTBEPXAEeHUA TUHa N Tex Cry4dasix,
Korga Tun nvtepana nepeyvcsienHnst AW MTperarl HeMb3s YCTaHOBUTb Mi KOHTEKCTY.

7.3.5 Tlpeo6GpasoBaHue Tumu
I'Ipe06pa3OBaHV|e Tnna obecneunBaeT siBHOe npe06pa303aHme Mexay poACTBEHHbIMU TUNaMW.

typc_conversion : - iypc_mark ( expression )

LleneBoi Tun npeo6pasoBaHus Tuna — 3TO 6a30BbIN TN o0603HayeHus Tuna (type mark). Tun onepaHga
npeob6pasoBaHUA Tuna [OOJSDKEH OnpefAesiATbCA He3aBUCMMO OT KOHTekCcTa (B 4aCTHOCTMW, He3aBWCMMO OT LEefieBoro
Tuna). bBonee TOro, onepaHg npeo6pasoBaHWss TUMa HC MOXeT 6bITb siMTepanom null, reHepaTopom, arperatom
WM CTPOKOBbIM nuTepasniom. B kadecTBe onepaHga npeobpa3oBaHus TUMa MOXET WUCMNO/Ib30BaTbCA BblpaxeHwue,
3ak/toyaemMoe B Kpyr/ible CKOGKW, MpW YCMOBUW, YTO 3TO BblpaxeHue nmeeT AOMNyCTMMYto hopmy n 6e3 CKOBGOK.

Ecnn o6o3HayeHne Tuna 3apacT NOATUMN, TO CHadvana BbINOMHAETCA npeobpasoBaHWe B LENEBOW TWM, a 3arem
nposepka pe3ynbTata npeo6pa3oBaHWsi Ha MNPUHAA/IEXHOCTb 3TOMYy MoATuUny.

flBHOe npeob6pa3oBaHve Tuna [JOnNyckaeTcsA Mexay POACTBeHHbIMM Tunamu. B uvacTHocTu, ponyckaeTcs
npeobpasoBaHue onepaHAa KOHKPeTHOro Tuna B cam Tun. HuXxe npuBefdeHbl Apyrve [AONYCTUMble SIBHble
npeobpasoBaHnsa Tuna:

a) AGCTpakTHble 4YWUC/0Bble TUMbI.

OnepaHg MOXeT ObiTb 1l060r0 LENoro WAu nnasawwero Tuna. 3HayeHwe onepaHga npeo6pasyeTcs B
ueneBoli TUM, KOTOPbIN TakXxe A[o/HKeH ObiTb UenbiIM wAn nnasawowum. [peob6pasoBaHne nnasBalwoLwero
3Ha4YeHUa B Uefblii TUN Bbi3blBAeT OKPYyr/ieHne [0 6nvxaiwero uUenoro; B 3aBUCUMMOCTU OT PacCTOSAHUSA
A0 6nmxailWwmnx ABYX UenblX 3HAYEeHWI OKpyrieHve MoOXeT ObiTb B MeHblUYl WX U 60/blUYI0 CTOPOHY.

6) VHAaekcupyemble TUMbI.

Mpeo6bpa3oBaHve [ONYCTUMO €CAXM U TUMN onepaHja W UeneBol TUMN ABAAKTCA WHAEKCUPYEMbIMU TuUnamu,
YAOB/IETBOPAWNMN CNEAYIOWNM  YC/TOBUSAM:

1) oba TMna WMelT OANHAKOBYK PasMepHOCTb;

2) B KaXAol no3suumm WMHAEKCOB TWUMbl WHAEKCOB NGO ABASAIOTCA OAHUM W TeM e TUMoM, NM60o B3anMHO
npeo6pasyemMbiM1 TUNamu;

3) TUMNbl 3/1IEMEHTOB SABAAIOTCA OAHUM U TeM Xe TUMNOM.

Ecnn o603HaveHne Tuna 3agacT HeorpaHWYeHHbI WHAEKCUPYEMbIA TUM. TO ANA KaXAOol no3nuun uHpaekc!
rpaHuubl pe3ynbTaTa nony4valoTcs npeobpasoBaHMeM rpaHuL, ofnepaHAa B COOTBETCTBYHOLWMI TUN uHAeKca
uenesoro tuna. Ecnu o6o3HaveHue Tuna 3ajaeT OrpaHWYeHHblli WMHAEKCMpPYyeMblii MOATWM, TO rpaHuubl
pesynbTata — 9TO rpaHuubl, Hasnaraemble 3TUM O603HayeHweM. B nwb6om cnyuvae, 3HayeHuWe Kaxaoro
afleMeHTa pe3ysbTata — 3TO 3HauYeHMe COOTBETCTBYIOLWEro 3nemeHTa onepaHga (cm. 7.2.2).

B cnyuyae npeobpa3oBaHUs MeXAy UYMCNOBbIMW TUMamMu cuMmTaeTCs OWWMGKONM, ecnn pesysibTaT npeobpasoBaHus
He yA0BreTBOPsSeT OrpaHUYeHWto, HanaraemMomy o603HavyeHuem Tuna.

B cnyyae npeobpasoBaHuii Mexay WHAeKCUpyeMbiMW Tunamu AenaeTca npoBepka Toro, 4To nwb6oe
orpaHuyeHve Ha MOATUN 3/1eMeHTa, Hajlaraemoe WHAeKCMpyeMblM TUMOM onepaHAa W UeneBbIM WHAEKCUPYEMbIM
TUNOM, 3TO OAHO W TO Xe orpaHuyeHue. Ecnn ob6o3HavyeHnMe Tuna 3agaeT HeOorpaHW4YeHHbIi MHAEKCUPYyeMblid
TMN. TO ANsA  KaxAolk no3vuumnm UMHAEeKca [fAenaetcs MpoBepka, UTO rpaHuubl  pesynbTata npuHagnexar
CoOTBeTCTBYylOWEMY MOATUNY WHAEKca ueneBoro Tuna. Ecnu o603HayeHve Tuna ‘'3afaeT oOrpaHWYeHHbIl
MHAEKCMpYeMblii noAaTUN, TO AenaeTcsa npoBepka TOro, 4TO A/19 KaxXAOro 3/5iemMeHTa onepaHga cyliecTByeT
COOTBETCTBYIOLWMNIA 3NeMeHT LueneBOoro noatvna, M Hao6opoT. CuuTaeTcsa OwWMOGKOW, ecnn Kakas-nmbo wu3 3Tux
NPOBEPOK HC MMeeT ycnexa.

B onpepeneHHbIX Crydyasax BbINOSHAIOTCA HesiBHble Npeo6pasoBaHns Tuna. HesBHOoe npeo6pas3oBaHve onepaHaa
TUNa YHUBEPCANbHbIA LeNbli B Apyroi uenblii TMN uau onepaHga Tuna YHUBEPCaNbHbIA JeiCTBUTENbHbIA B
OPpYroii pecTBUTENbHbLIN TN MOXeT ObiTb MPUMEHEHO TONbKO B C/lyvyae, ecnu onepaHj SBASETCS YUCNOBbIM
nutepanom wunu aTtpubyTtom, NM6O ecnu onepaHs SBASETCA BblpaXeHWeMm, cofepxalum onepauuio desieHns
3HAuUeHUs (PU3NYECKOro TUMa Ha 3HauyeHUe TOro Xe Tuna; Takoil onepaHsg HasbiBaeTca NobpasyeMbiM
yHUBepca/ibHbIM OrnepaHAoM. HesBHOe npeobpasoBaHve NpeobpasyemMoro yHuBepcasibHOro onepaHja npuMeHsieTcs,
€C/I N TOJ/IbKO eCNN caMblii BHYTPEHHWI MOMHbIA KOHTEKCT onpefenseT YHUKalibHbIA (4MCNOBOI) LeneBOn Tun
0N HesABHOro npeo6pas3oBaHUA W HC CyllecTByeT MpaBW/IbHOW WHTepnpeTauuMm 3TOrO0 KOHTekcTa 6e3 3Toro
npeobpasoBaHus.

MMeYyaHWe— M WHAEKCMPYEMbIX ram MOC>» 6bITb POACTBEHHBLIMW, .Fake ec/in COOTBETCTBYHOLWME MO3ULMU VHAEKCOB
WUMEKT pasHble HarnpaseHnn.
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7.3.6 [eHepaToOpbl
BbluncneHne reHepatopa co3gacT 006bekT M BblpabarbiBaeT CCbIZIOYHOE 3HayeHue, KOTOpoe YyKa3blBaeT Ha
3TOT 06BEKT.

allocator :: =
new sublypcjndication
I new qualificd_cxprejision

Tunom ob6bekTa, co3gaBaemoro reHepatopom (allocator), sBnsetca 6a3oBblii TN 0603HaYeHUs Tuna, 3afAaHHOro
nnéo B ykaszaHum noatuna (subtype indication), nn6o B kBannduuMpoBaHHOM BblpaxeHUn (subtspc expression).
[Ans reHepaTopa, B KOTOPOM WCMO/b3yeTCA yKasaHWe MOATMMA, HavallbHbIM 3HayeHMeM CO03[aBaemMoro obbekTa
SAABMSIETCA TO Xe 3HauyeHue, KOTopoe 3a4acTcsl HessBHO B OObSAB/EHWM MepeMeHHOl (HesiBHOe HadasibHOe 3HayeHue)
ykasaHHoOro noartuna. [na reHepaTtopa, B KOTOPOM MWCMNOMb3yeTcs KBaIU(UUMPOBaHHOE BblpaXKeHWe, HadasbHOe
3HaveHne co3gaBaemMoro obbekTa OnpefenseTca 3TUM BblpaXKeHUeM.

TN  CCbIJIOYHOTO 3HA4YeHWs, BO3BPaLLAEMOro reHepaTopoM, [OJIKeH OnpefenAaTbCA WUCKNUYUTENBHO U3
KOHTeKCcTa, HO C MCNo/sib30BaHMEM TOro ¢pakta, 4TO BO3BpallaeMoe 3HayeHue SBMSETCSH CCbIKOW Ha yKas3aHHbI
B reHepaTtope Tun.

EAVWHCTBEHHOI fonycTUMOii hopmoli orpaHUYeHuns, UCMNoib3yeMoro B ykasaHuun nogTuna reHepatopa, siBisieTcs
orpaHuyeHue wuHpAekca. Ecnu reHepatop coAepXWT yka3aHue noaTvna u ecsim TUMNOM CO34aBaeMoro o6bekTa
SAABNAETCA WHAEKCUPYyeMblli Tun, TO ykasaHue noATuna AO/HKHO NM60 o0603HavyaTb OrpaHWYeHHbI noaTun, Nnéo
cofepxaTb SBHOe OrpaHW4YeHMe uWHAeKca. YKasaHue MoATMNa, SBSAIOLWEeCA 4YacTblo reHepatopa, He [O0JIKHO
cogepxatb YHKLUIO paspelleHus.

Ecnu Tunom cosgaBaemMoro o6bekTa sIBNSETCS WHAEKCUPYEeMblid TUM, TO co3faBaeMblii 06 bEKT Bcerga orpaHuyeH.
Ecnn reHepatop copepxuT ykasaHue mnoaTuna, TO co3jaBaeMblii 06beKT orpaHuveH 3Tum nogTtunom. Ecnm
reHepaTop COAEPXWUT KBandUUMpoBaHHOe BblpaXeHWe, TO co3faBaeMblli 0O6BLEKT oOrpaHu4veH npegenamu
HayaslbHOTO 3HAYeHus, OonpeaesIseMoro 3TUM BblpaxeHueM. [ ApYyrux TUMNOB MNOATUMNOM CO3[aBaeMoro oobekTa
ABNSIeTCA NOATWN, onpegensieMblli NOATUMOM, MWCMO/b3yeMbIM B OMMWCaHWUM CCbIJIOYHOTO Tuna.

Mpu BblYMCNEHUN TFeHepaTopa CHayasa nNpeABbINOMHAETCA yKa3aHWe noAgTuna WAW BbIYUCAAETCS KBanuuumn-
poBaHHOe BbipaKeHWe. 3aTeM CO34acTCA HOBbIi 06GBEKT U eMy NpuUcBavMBaeTCs Hayda/bHOe 3HauyeHue. B 3akntoyeHune
BO3BpallaeTCsi CCbIZIOYHOE 3HavyeHWe, KOTOpoe yKasblBaeT Ha CO3[aHHbIi 06GBEeKT.

Mpu OTCyTCTBMM SABHOFO OCBOGOXAEHWS MaMATW peanusaumsa [AOJ/DKHA rapaHTMpoHaTb, 4YTO 060 06bekT,
cosflaBaemblii BblYnMC/ieHMEM TreHepartopa, 6ygeT cywecTBoBaTb [0 TexX MOp, Moka Ha 3TOT O6bekT wuan ero
NOA3/ICMCHT cyllecTByeT MpsiMasi MM KOCBEHHasi CCbI/Ika; TO eCTb A0 TeX MOop. Moka CylwecTByeT HekoTopoe
MMS, C MOMOLbK KOTOPOrO MOXHO CCbI1aTbCA Ha 3TOT 6O6BEKT.

Il pyMeu>ununc- [na KOKLOK CCbUIOYHOrO MUT MeHsHO o6MMrHa npoueaypbl Deallocate. 3ia npoueaypa obecrieuvBaeTt
MeXaHV3M [/1s1 SIBHOrO OCBOGOXAEHWUSI HAMSITWU, 3aHUMaeMoli OGBEKTOM, CO3AaHHbIM MPY MOMOLLW reHepaTopa.

Peanuzaumsa moxeT (HO He 06sAMrenbIl0) OGeCreuVBaTb OCBOOOXIEHVE NaMSATV, 3aHMMaeMoli OGBLEKTOM, CO3AaHHbIM MPU  MOMOLLM
reHepaTtopa, Kak TO/bKO Hee CCbUTKM Ha HEro aHHy/MpytoTcs.

Mpumepsl
| new NODE - - NpUHUMaeT HesIBHOE Havas/lbHoe
- - 3HayeHwue
2 new NODE’ (15ns, null) - - Hava/ibHOe 3HayeHue 3ajaHo
- - fAIBHO
3 new- NODE’ (Delay -> 5ns, Next -> Stack)
- - HavasibHOe 3HauyeHue 3agaHo
- - sIBHO
4 new B1T_VECTOR’("00110110") - - orpaHuyeH HaydasibHbIM
- - 3HauyeHuem
5 new STRINGd to 10) - - OorpaHumyeH npegesniamn uHAeKca
6 new STRING - - HenpaBW/bHO: [OJ/DKHO ObITb
- - 3ajaHo orpaHuyeHue
74 CTaTtTunmuyecekKkwue BblpaxXewHMuas

HekoTopble BblpaXeHUsi HasbiBalTCA CTAaTWUYECKUMU. AHA/IOTMYHO, CTaTUYECKMMU Ha3blBalOTCA HEKOTOopble
OVCKpeTHble Aunanas3oHbl, a o0603Ha4YeHWs TWUNOB A1 HEKOTOPbIX TMOATUMOB HasbiBalOT 0603HavalLWMMK
cTaTUyeckve MOLTUMbI.

CyliecTBYyeT iBe KaTeropum ctaTUYecKMX BbIPaXeHUn. HekoTopble hOpMbl BbIPAXEHUA MOFYT 6biTb BbIYMC/IEHDI
B fpouecce aHanm3a 06bekTa NpPOeKTa, B KOTOPOM OHU WCMOJb3YHOTCA; Takoe BblpaXeHWe HasbiBaeTcsi NI0KasIbHO
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CTaTWYeCKUM, T.K. €ero 3HauyeHue 3aBUCUT TONIbKO OT O6bBSBAEHWUNA, KOTOpble SBASAIOTCA JIOKa/IbHbIMU MO
OTHOLWEHNIO K 3TOMY OGbEKTY MpOeKTa WIW MO OTHOLWEHMIO K MakeTam, KOTOPblE UCMO/b3YHTCS 3TUM O6BHEKTOM
npoekta. HekoTopble QOPMbl BbIpaXeHUA MOTyT 6biTb BbIUMC/AEHbl B Mpouecce MpeaBbINO/IHEHUS uvepapxun
npoekTa, B KOTOPOI OHW WCMNOMNb3YITCA; Takoe BblpaXeHue HasbiBaeTcsi [M106a/bHO CTaTUYECKUM, TakK Kak
ero 3HayeHMe MOXeT 3aBUCeTb OT OODBLAB/EHWUNR, CTOAWMUX B APYIUX MOAY/MAX MNpPOeKTa 3TOW uepapxum wunm ot
camMoro npouecca npeaBblNoNiHEHUsA. CuUMTaeTCs, 4YTO JIOKA/IbHO CTaTUYeCcKoe BbIpaXEHUE TaKXe MOXeT ObiTb
rnobanbHO CTaTUYEeCKUM.

CuuTaeTcsi, 4YTO BblpaxeHune 6yAeT JIOKa/IbHO CTaTUYECKMM, eC/IM U TOJIbKO €C/iM KaXAblii onepaTop B 3TOM
BblpaXeHnN 0603HayaeT npefonpeaesieHHblii onepaTop, onepaHAbl U pe3ysibTaT KOTOPOro SIBASIKOTCA CKafsipHbIMU,
N Kax[oe NepBMYHOE B 3TOM BbIPaXEHUWN SABNsieTcs /I0KaNbHO CTAaTUYeCKUM MepanymbiM, KOTOPOE MOXET ObITb
OAHVM 13 NPUBEAEHHOTO HUXe:

1) nutepanom nwb6oro TMUNa;

2) KOHCTaHTOW (3a WCK/OYEeHWEeM HEeMOJSIHOM KOHCTaHTbl), SBHO OMWCAHHOW O6BbABIEHNEM KOHCTaHTbl C
MCcnonb30BaHWeM J10Ka/IbHO CTaTUYEeCcKOro noAatuna U UHULMAIN3UPOBAHHOW NPU MOMOLWM /IOKaSIbHO CTaTUYECKOro
BbIpaXeHusi;

3) BbI30BOM (DYHKLUWN, MMA KOTOpoli o6G03HauyaeT npenonpefefieHHbli onepatop W gakTuyeckme napamMeTpbl
KOTOPOIi npeacTaBfieHbl KaXAblii /IOKa/IbHO CTAaTUUYECKUM BbIPaXEHUEM;

4) npeponpeAenieHHbiM aTtpubyToM JlOKasIbHO CTATUYECKOro MnoAanTuna, SBMSKWUMCS 3HAYEHUEM;

5) npeponpegesieHHbIM aTPUBYTOM J/lOKa/IbHO CTaTUYeckoro noaTuna, SABMAWUMCSA (YHKUWUeNR, B KOTOpPOW
hakTuyeckme mnapameTpbl MNpPeacTaBfeHbl NIOKa/IbHO CTaTUUYECKUMU BblpaXXeHUSAMU;

6) onpegensieMblM Mosib3oBaTesieM aTpubyToM, 3HayeHWe KOTOPOro onpegensieTcs JsokasbHO CTaTUYeCKUM
BblpaXeHNeM;

7) KBanMUUMPOBaHHbIM BblpaXeHneM, o603HayeHMe Tuna KOTOPOro ykasblBaeT Ha JIOKallbHO CTaTU4YecKuii
noaTUN W onepaHAbl KOTOPOro MpeAcTaB/ieHbl JIOKa/IbHO CTaTUYECKUMU BbIPAXEHUSMU;

8) JIOKa/IbHO CTAaTUYECKMM BbIpaXeHWEM, 3aK/IlOYEHHbIM B KpYr/ible CKOGKU;

JlokanbHO cTaTUYECKUM [AuanasoHOM sBsSeTCA AuanasoH, rpaHulbl  KOTOPOro npeAcTaBfieHbl JI0Ka/bHO
CTaTU4eCKMMU BblpaXeHUsiMU. JIoKa/ibHO CTaTUYECKUM OrpaHuyeHuem AuanasoHa sIBAsieTCa orpaHuyeHue
AvanasoHa, AvanasoH KOTOpPOro SIBASIeTCs /IOKaslbHO CTaTUYECKUM. JIOKasIbHO CTaTUYEeCKUM CKassipHbIM MOATUMOM
SBNSAETCS NNGO CKaNApHblA 6a30Bblii TUM. NGO cKaNspHbIA NoATUM, (DOPMUPYEMbIN HANIOXEHUEeM Ha J1I0KasibHO
cTaTuyeckuii MNoATWM JlIOKa/lbHO CTATMYECKOro OrpaHuyvyeHusi AguanasoHa. JIoKallbHO CTaTUYeCKUM [AUCKPETHbIM
AnanasoHoOM AB/SETCS NGO NIOKa/IbHO CTaTUYECKUin nonTun, AMb6o SIOKa/lbHO CTaTUYEeCKuii AnanasoH.

JlokasibHO CTaTUYECKUM OrpaHMYeHWEM WHAEKCa ABMSETCA OrpaHuM4YeHue WHAeKca, B KOTOPOM KaxAblii moatvn
MHAEKCA COOTBETCTBYIOLWEro WHAEKCUPYEMOro Tuna SBASETCA J/IOKa/IbHO CTaTUYEeCKUM, M O KOTOPOM KaxAablii
AVCKPETHbIi auana3oH sIBASETCS JIOKa/IbHO CTaTUYeckMM. JIOKasibHO CTaTUUYECKUM WHAEKCUPYEMbIM MNOATUNOM
SIB/IAETCS OrpPaHWYeHHbI MHAEKCMPYEMbIN MoaTUN, (QOPMUPYEMbI Has/IOKEHUEM Ha HeorpaHW4YeHHbli WHAEeKCU-
pyemMblii TUMN IOKa/IbHO CTATUYECKOro OrpaHWYeHUss UHAEKC:!.

Jloka/ibHO CTaTU4YeCKMM MOATUMOM SIB/ISIETCA /IGO0 /IOKa/IbHO CTaTUYEeCKUiA cKansapHblii NoaTun, NnM60 NokKanbHO
CTaTUYeCKWUii MHAEeKCcUpyeMmbllii noaTvn.

CuunTaeTcs, UYTO BblpaxeHue 6yaeT rnobasibHO CTAaTUYECKMM, eC/iM U TOJSIbKO €C/N KaxAablii onepatop B 3TOM
BblpaXeHnn o603HaYaeT nNpeaonpeAesieHHbIi onepatop W Kaxaoe MNepBMYHOE B 3TOM BbIpaXeHuu siBsieTcs
rno6anbHO CTaTMWYECKMM MepanymbiM, KOTOpPOe MOXeT 6biTb OAHUM W3 MPUBELEHHOTO HUXe:

1) JIOKa/IbHO CTaTUYECKUM MNEPBUYHbLIM;

2) KOHCTAHTOW HaCTPOWKM;

3) napameTpom onepatopa reHepauuu;

4) KOHCTaHTOW (BK/ItOYAs HEMOJIHYIO KOHCTaHTY) SIBHO OMUCaHHOI O6bsB/IEHNEM KOHCTaHTbl C MCMNOJIb30BaHUEM
rno6asibHO CTaTM4YeCcKoro noATMna W WHULMANIU3UPOBAHHOW NPU MOMOLWM CTAaTUYECKOTrO BbIpPaXeHUs;

5) arperatom rno6asbHO CTaTUY4ECKOro MOATUNA, COMOCTAB/IEHUS 3/IEMEHTOB KOTOPOro COAepXaT TOsbKO
rno6asibHO CTaTUYECKUE BbIPAXEHUS;

6) BbI30OBOM (PYHKLMW, UMA KOTOpOW o603HauvaeT npegonpefesnieHHbIi onepaTop M (hakTuyeckue napamMeTpsbl
KOTOpOIi npeacTaBfieHbl KaxAblii rno6anbHO CTaTUYECKUM BbIPaXeHUEM;

7) npegonpefesieHHbIM aTpubyToOM n06asbHO CTaTUYecKoro noATuNa, SABAAKWUMCA 3HayYeHUeM unm
AvanasoHoMm;

8) npeponpeaeneHHbIM aTpuéyToM rnob6asibHO CTaTMUYECKOro noATuna, siBAsSOWMMCS (YHKUueli, B KOTOpoi
akTuyeckne napameTpbl MpeAcTaB/ieHbl N06a/IbHO CTAaTUYECKUMU BbIPaXEHUAMU;

9) onpegensieMblM MNosib3oBaTesieM aTpuGyTOM, 3HaAuYeHWe KOTOpPOro onpeaensieTcsi r1o6aslbHO CTaTUYECKUM
BblpaXeHnewM;

10) KBaNMMUUMPOBAHHbIM BbipaXeHWeMm, 0603HaYeHMe Tuna KOTOPOro ykasblBaeT Ha r/106asbHO cTaTuyeckuii
noaTMN W onepaHf KOTOPOro MpeAcTaB/fieH [N0G;WbHO CTaTUYECKUM BblPaXeHUEM;

11) rno6asbHO CTAaTUYECKUM BblpaXeHWeM, 3aK/l0YeHHbIM B Kpyr/ible CKOGKW.

Fno6asibHO CcTaTUYECKUM [AMana3oHOM siBAsieTCA [AManasoH, 1paHMUbl KOTOPOro npeacTaBsieHbl rn1o6asibHO
CTaTUYEeCKUMUN  BbIpaXeHUsMU. [NobaslbHO CTaTUYECKMM OrpaHuMyYeHMeM Auana3oHa sBfsieTCA orpaHuyvyeHue
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avanasoHa, AvanasoH KOTOPOro siBAsieTca rno6asibHO CTaTUYecKUM. FNo6anbHO CTATUYECKUM CKansipHbIM MOATUMNOM
sABNsieTcsl NM60 CKansipHblli 6a30BbIii TUN, NIM60 CKanspHblli NoATUN, (DOPMUPYEMbI Ha/NOXEHMEM Ha rno6anbHO
cTaTMuyeckuii moaTun rno6asibHO CTAaTMUYECKOro OrpaHuyeHus pauanasoHa. [106a/lbHO CTAaTUUYECKUM [UCKPETHbIM
Ouana3oHoM sBnAsieTcsa NGO rno6anbHO cTaTUyeckuii noaTwun, IM60 rnobasnbHO cTaTUYeCKUiA AnanasoH.
Fno6anbHO CTaTUYeCKMM OrpaHMYeHWEeM WHAEKca siB/SieTCA OorpaHuMyveHve MHAEKca, B KOTOPOM KaxAablii noatvn
MHAEeKCAa COOTBETCTBYIOLLErO0 WHAEKCUPYEMOro Tuna SBASETCA 1N06a/lbHO CTaTUUYECKUM. [/106a/IbHO CTaTUYEeCKUM
VHOEKCUPYEMbIM MOATUNOM SB/ISAETCS OrpaHWYeHHbli WHAEKCMpyeMblii noaTun, opMupyemblii HanoXeHueM Ha
HeorpaHWYeHHbIi WHAEKCUPYEMbIn TUM [N106a/bHOr0 CTaTUYECKOrOo OrpaHuYeHus uHAekca.
Fno6anbHO CcTaTUYECKUM MOATUNOM siBAsSieTCA NMGO r106asibHO cTaTMYeckuii  ckansipHblii

noatun, nméo
rno6asbHO CTaTUYEeCKUii WHAEKCUPYEMbIi MOATUM.

NMpumeduaHune — BblpakeHue, OT KOTOPOrO TPebyeTcsi GbM», OMTUUYECKUM, MOXET GbITb JIMGO JIOKATLHO CTATUHECKUM
BbIPKEHVEM, SIMBO I06ATEHO CTATUYECKUM BbIPAKEHUEM. AHA/IOTMYHO, /IMOrasou. OrpaHNYeHne AVTUTOH. CKaISIPHBLINA MOATWM, AUCKPETHBLI
[VanasoH, OrpaHMYeHve VHOEKCA WM UHAEKCUPYEMbIVi MO.TTUH, OT KOTOPbIX TPeByeTcsi Cbifb CTaTUHECKUMM, XMYT 6biTb /NGO SOKMIbIK»
CTaTUYECKVIMU, SINGO T.TOBATBIKT CTaTUHECKUMM.

75 YHMWBeEepPpCanbHGLbE BbipaxeHus

YHuMBepcanbHbIM BbIpaXXeHNEM SIBNSIETCH NIMG0 BbIpaXeHWe, NpoM3BoAsLiee pe3ynbTaT Tuna YHUBEpPCanbHbIA_Le-
Nblidi, NM60 BbIpaXxeHue, MNPOU3BOAsALLEE pe3ynbTaT Tuna YLIBCPCaNbHbIN.AeACTBUTENbHbIN.

Ons no6oro uenoro Tuna v Ans TUna YHWUBEPCaNbHbIA_LeAbI npegonpeAeneHbl OAHW U TC Xe oOnepauuu.
Ons no6oro nnasallwero Tuna u A Tuna YHWBCIKaNbHbIV_ACACTBUTENbNbIA npegonpefeneHbl ogHU U TC Xe
onepauun. B fonosiHeHME K 3TMM OfepauusM CYLeCTBYIOT elle C/efylolwme Onepauun YMHOXEHUS W AeNeHus:

Onepatop Onepauusa Twun nesoro Tuvn npasBoro Tun
onepaHAa onepaHga pesynbTaTta
* YMHOXeHwue yHuBepcanb- yHUuBepcasib- YHUMBepcasb-
HbINgencTBuU- HblIANEeNbI i Hbl/i_AeACTBH-
TeNbHbIi Tenbnblii
yHUBepcanb- yHVBepcasnb- YHUBC/Kanb-
HbI_LiCAbIiA HbI_fCciCcTBY- HbIVi_fleHCT an-
TenbHbIN TeNbHbll
/
nenexve yHUMBepcanb- yHUuBepcasb- yHunBepcanb-
Hblli_AeicT<Lu- HbIA_Lenbli Hblli_fleliCTBH-
TeNbHbIA LUIEeNbHbIA

TOYHOCTb BBIUUC/IEHUSI YHUBEPCA/ILHOMO BbIPAXEHWs TUMNa YHUBEPCaNbHbIRGeCTBUTENbHbIA 06si3aHa 6bITh
HC HMXe TOYHOCTM CamMoro TOUHOrO MPEeAONpPeAesIEHHOr0 MaBalowero TUna, o6ecrneyuMBaemMoro peanvsauyuen,
vcktouas cam YHMOoe1Kalbl iblii_fcicTanTenblblli Tun. Bonoc TOro, ecny 3TO BblpaXeHUe SIBSETCS CTaTUYeCKUM
BblpaXEHWEM, TO BbIYMC/IEHNE [O/KHO 6blTb TOUHbIM.

Mpu BblYNC/IEHUM OMEpPaLUN HECTaTUYEeCKOro YHMBEPCA/IbHOTO BbIPaXeHUs MPUMEHSITCSA cleaylolmne npasuna.
Ecnu pesynbTar umeeT Tun YHUBEPCANbHbIA_W,eNblid, TO 3HaUYeHMs OnepaHAoB M pe3y/bTaT AOJ/DKHbI MpUHaAnexarb
AManasoHy Lesoro Tuna, VMEIOWEro camblii WWPOKWIA guanasoH, obecneunBaemMblli peanusayuneid, ncknouas cam
YHUBEpPCANbHbIA_Lenblii Tun. Ecnum pesynbtar umeeT Tun YHWBEpCasbHbIANGeACTBUT e/bHbIN,
onepaHAOB W pe3ynbTaT AOOJDKHblI NMpUHagneXxatb AgunanasoHy njaBawwero tmna, MMerLwero camblii LWMNPOKNM
AvanasoH, obecrieumBaemMblil peanusauvei, Mcknodas cam YHUBEpPCaNbHbIANGeACTBUTENbHbIA Tun.

TO 3Ha4dyeHuda

8 TMOC/ELAOBATE/BHLE OIMEPATOPHI

B pgaHHOM pasfenie onucaHbl pasfiMyHble (OpMbl  MOCMefoBaTe/lbHbIX OnepaTtopoB. [locnegoBatesibHble
onepaTtopbl  UCMOSMbL3YIOTCSA A1 OMNPEeAesIeHUsi a/ifOPUTMOB  BbIMOJIHEHUS MOANPOrpaMMbl  WM/IM  MPOLIECCA; OHU
BbIMO/HAIOTCA B TOM MOpsifke, B KOTOPOM 3afaHbl.

scqucnce_of_statemcnis :: =
{ scqucntial_siatemcm }

scqucntial_slatcment 1 ®
wait_staiemcnt
| asserlion_statcmcnt
| signal_assignmcnt_slaiemenl
| variab7e_assignmcnt_slatcment
| proccdurc_call_siatcmcent
| if_siatemcni
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| casc_statcment

| loop_statcmcni

I ncxt_staicmeni

| cxit_statemcnt

I rciurn_siaicmcni
I null_statemcnt

HekoTopble nocnepoBaTefibHble OnepaTopbl MOryT ObiTb MOMeYeHbl. Vicnosib3yemble MpW atoM MEeTKM HesBHO
onuckiBaloTCA B Hadase pasfena o6bsB/EHUI camMoro BHYTPeHHero o6bemstolero onepatopa npouecca uam ten
noanporpaMmmbl.

81 OncparTop OXWnpgaHwus

Onepatop oxupgaHusa (wail statement) BbI3biBaeT MNPUOCTAHOBKY BbINOJ/IHEHUSA oOnepaTopa npouecca Wm
npoueaypsbl.

wait_statcment 1 =
wait | sensitivity_clausc |
I condition_clause L, iimcout_clausc [:

scnsitivity_clausc 1 = on sensilivityjisl
sensitivityjist 1 - s/g«<i/_namc { . s/gno/_namc }
condition_dausc : - until condition

condition : - boolean_cxprcssion

timeout_clau.se : *m for n'me_cxprcssion

OnucaHue 4yBCTBUTENIbHOCTU (sensitivity clause) onpegenseT MHOXXECTBO YYBCTBUTENbHOCTU onepartop;!
OXnAaHusa, T.C. MHOXECTBO CUrHasioB, K KOTOPbIM 3TOT onepaTop 4vyBcTBUTeneH. Kaxpgoe umsa curHana (signal
name) B CNWCKe 4YyBCTBUTe/IbHOCTU (sensitivity list) naeHTMdrunpyeT KOHKPETHbIVi CUrHan Kak 3/1eMeHT 3Toro
MHOXecTBa. Kaxpgoe MMSi curHana B CNUcke YyBCTBUTENIBHOCTU AOJ/DKHO ObiTb CTATUYECKUM MMEHeM W Kaxpgoe
MMS AO/MKHO o0603HayaTb CUTHas, A1 KOTOPOro uYTeHwe paspeweHo. Ecnu onucaHve 4yyBCTBUTENBLHOCTU HC
3aflaHO0, TO MHOXEeCTBO UYyBCTBUTE/NILHOCTW OyAeT cofepxaTb CUrHanbl, 06G03HavYaemble CcambIiM AJIVMHHbIM
cTaTMyecknm npedrUKCoOM KaXAOoro WMEHW CuUrHana, WCnosib3yeMoro Kak nepBWYHOe B YC/NOBUW, 3aJaHHOM B
onucaHun ycnosusa (condition clause).

Ecnn B cnucke 4yBCTBMTE/IbHOCTM WCNO/Ib3yeTCA MMA CUrHana, obo3Havalouiee CUrHasa COCTaBHOrO Tuna To
3TO 3KBUBA/IEHTHO TOMY, 4YTO B 3TOM CMWUCKE CTOUT UMSA KaX[Oro CKa/sipHOro nogjasieMeHTa 3TOro curHasna

OnucaHue ycnoeusa 3ajacT YcnoBue, KOTOpOe [OJ/DKHO YAO0BNETBOPATbCA ANA NPOAO/DKEHUS BbINOJSIHEHUS
npouecca. Ecnn onucaHue ycrnoBus He 3ajaHo, TO nogpasymeBaeTca onucaHue until TRUE.

OnuncaHne BpemeHW 6G10KMPOBKM (timeout clause) 3agaeT MakCMMasibHOE KOJSIMYECTBO BPEMEHU, B Te4YeHue
KOTOporo npouecc 6yaeT ocTaBaTbCs MNPUOCTAHOBJ/IEHHbIM Ha [aHHOM onepatope oxwugaHusa. Ecnm onucaHue

1°x0E?B1M HC 3apaH0' TOo nogpasymeBaetca onucaHne for (STD.STANDARD.TIME'H1CH —
STD.STANDARD.LOW). CuuTaeTcs OWMWNOKOWN, €Cnnm BblpaXeHWe BPEMEHW B OMNUWCaHUM BpeMeHU GI0KMPOBKMU
BbIpaoATbIBACT OTpuLLaTe/IbHOe 3HauveHue.

BbinonHeHve onepaTopa OXWAaHWS BfleYeT BblYUC/IEHWE BblpaXeHuss BpemeHu (time expression) ans
BbISIBMIEHUS MHTepBasa BPeMeHW G/IOKMPOBKW. OHO TakKXe BJieYeT NMPUOCTAHOBKY BbINO/IHEHUS COOTBETCTBYHOLEIO
onepatopa npouecca. Mpu 3aTom nog nocnefHUM nogpasymeBaeTcs iMb6o onepaTop npouecca, cofepXalwuii atoT
onepaTtop oxupgaHusa, nu6o poauTens (cMm. 2.2) npoueaypbl, cogepxalieii 3TOT onepaTtop oxugaHus. MpuocTta-
HOBJ/IEHHbIV npouecc 6yaeT BO306HOBMAEH cpa3y MO UCTEYEeHUW WHTepBana BpeMeHW 6/TI0KUPOBKMU.

Bo3o6HOBNEHME Mpouecca TakXe MOXeT Mpou3oiTM B pesysibTaTe COObITUS, MPOUCXOAAWEro Ha 60oM K13
CUTHaNOB, BXOASILMX B MHOXECTBO 4YYBCTBUTE/IbHOCTM oOnepatopa oXxuaaHus. Eciv Takoe cobbiTvie NMPOUCXOTUT
TO BblYMC/seTCA YCnoBue, 3afjaHHOe B ONUCaHWW YycnoBusi. Ec/M 3HaYeHUEeM 3TOr0 ycrosus sBASeTcA TRUE
TO npouecc 6ypetr BO306HOBMeH. Ecnu 3HauveHuem ycnoBua saBnsetca FALSE, To npouecc ocTtaeTtcs
nprMocTaHOB/IEHHbIM. [TOBTOPHOE NMPUOCTAHOB/IEHME He BrieveT MNepeBbIYNC/IEHUS MHTepBana BpeMeHW 6/10KUPOBKMU.

Cuntaetcsa owun6BKOW, ecnim onepaTop OXWAAHUA WCMNOMb3yeTCA BHYTPUM OYHKLUW MAW npoueaypbl, poauTesiem
KOTOpOl/i sBnsieTcA (YHKUMA. boncc Toro, cuymMtaetcsa OWMOGKOW, ecnn onepatop oxwupaHus UWcnonb3yetcss B
SIBHOM oOrepaTtope npouecca, COAEepXaliem CNMCOK YyBCTBUTENIbHOCTU, WM B npoueAype, POAWTENIEM KOTOPOWA
SIBNSIETCS TaKoli onepaTtop npotecca. !

82 OncpaTtTop yTBepxXageHmus

Onepatop _yTBepaeHusi (assertion statement) NpoBepsieT MCTUHHOCTb 3aJaHHOrO YC/OBUS W hopMMpyeT
coo6LLeHVe 067 OLNBKe, eciv 3TO YCMoBUE NOXHO.

72



FOCT W 50754—95

asscrtion_5tatcment 1 =
asseri condilion
| report expression |
| severity expression |[;

Ecnn onncaHne coobuweHns 3afaHoO, TO OHO [O/DKHO cofepxaTb BblpaXeHue npefonpefesieHHoro Ttuna
STRING, 3apatowee TekCT coobuweHns. Ecnm onucaHve cepbe3HOCTU 3afaHo, TO OHO [OJIXHO cojepxaTb
BblpaxeHne npegonpegeneHHoro tuna SEVERITY_LEVF.L, 3apatouwee ypoBeHb CEpbe3HOCTU YTBEPXAEHUS.

OnucaHne coo6lieHMs 3a[acT CTPOKY COOO6LeHUs, BK/AlO4YaemMyk B cooblieHne o6 ownbke, reHepupyemoe
yTBepxXaeHunemMm. Mpu OTCYTCTBMU OMUCAHUA COOOLEHNS K KOHKPETHOM YTBEPXAEHUN HEeSBHbIM 3HAauyeHuWeM CTPOKKU
coobuweHnn nABnsgeTca cTpoka “Assertion violation". OnucaHne cepbe3HOCTM 3ajaeT YpPOBeHb CepPbe3HOCTH,
conocTaB/isieMblil ¢ yTBepXaeHuemM. MNpu OTCYTCTBUM ONMMUCaHUSA CEPbE3HOCTM B KOHKPETHOM YTBEPXAEHUN HESABHbIM
3HavYeHNeM YpPOBHS cepbe3HOCTM aBnseTcs ERROR.

BbiuvcneHne onepaTop;! yTBepXAeHNs COCTOMT M3 BbIYMC/IEHWUS JIOTMYECKOTrO BblpaXKeHUs, 3ajatolero ycnosue.
Ecnu aTo BblpaxeHue BblpabaTtbiBaeT 3HaueHue FALSE, To umeeT mecTo iiapyiuemuse yTBep>KAeHUU. Ecnm 3To
NPOUCXOAMNT, TO BbIYUCASAIOTCA BbIPaXEHUS B OMNMCaHUM COOOLEHMA W B ONUCAHWN Cepbe3HOCTWU. 3ajaHHas cTpoka
COO6LEHNA U ypOBEHb Cepbe3HOCTU (MM COOTBETCTBYHOLIME HeSBHble 3Ha4YeHWs) 3aTteM WCMNOoNb3ylTcsa ANs
dopMnpoBaHMs coobuieHus o6 olunbke.

Coob6uieHne 06 owmnbKe COCTOUT MO KpariHel Mepc wus:

1) ykasaHusl, 4TO AaHHOe COOO6LieHNe CreHepupoBaHO YTBEepXAeHnew;

2) 3HaAYeHUs YPOBHS CEpPbE3HOCTU;

3) 3HauYeHWs CTPOKU COoOobLeHuns;

4) umeHn moaynsa npoekta (cm. pasgen 11.1), copepxawero 310 yTBepxXaeHue.

83 OnepaTop Ha3HaveHMUSA cuUurHana

OnepaTop Ha3HayeHus curHana (signal assignment statement) n3meHsieT nnaHvpyemble BbIXOAHble (HOPMbI
curHana, copepxauimecs B ApaliBepax oAHOro unu 6osee curHanoe (cm. 9.2.1).

signal_assignmcnt_stalenient 1 =
target o | transport J waveform;

target & =
name
| aggregate

waveform :: =
waveform_clcment { , wavcform_clement }

Ecnun uenesBoii o6bekT (target) omepatopa HasHayeHMs CWUrHana npeacTaB/ieH UMeHeM, TO 3TO WMS [0J/KHO
o6o3HavyaTb curHan, a 6a3oBbIM TUMOM KOMMOHEHTA 3Ha4YeHUs KaxAoW TpaH3akuuu, NpovM3BOAUMON 3/1eMEHTOM
dopmbl curHana (waveform element), cTosiwmMm B NpaBoi YacTu onepaTtopa, AO/DKEH ObiTb 6a30BbIi TUN curHana,
o603Ha4YaeMoro aTumMm wumMeHem. Takas ¢opma onepatop;! Mcnonb3yetTca AN NpPUCBaMBaHUA 3Ha4YeHW, CTOAWMUX
B NpaBoli 4YacTu onepaTtopa, ApaliBepam, COMOCTaBfIEHHbIM C OTAe/bHbIM (CKaNAPHbIM WAW COCTaBHbIM) CUTHaIOM.

Ecnu uenesoii 06bekT onepatopa Ha3HauyeHWs CUrHana npefcTaBfieH B BWAe arperata, TO Tun 3TOro arperarta
[O/KeH onpefenATbCA W3 KOHTEKCTa, WCKAKYas cam arperat, HO MWCMNOMAb3ys TOT akT, 4TO TWUNOM 3TOro
arperata fosikeH ObITb CcOCTaBHOW Tun. bBasoBbIM TUNOM KOMMOHEHTA 3HAYeHWA Kax[oW TpaHsakuuu,
Npon3BOANMONM 3/1EMEHTOM (OpPMbl CUrHasna, CTOAWMM B MpaBoOli 4acTu arperarta, [O/DKeH OblTb 6a30BbIA TUN
aToro arperata. bonec Toro, BblpaxeHune B KaX[OM 3/lIeMEHTe COMOCTaB/IeHUsI 3TOro arperata AOJ/IXKHO ObITb
NOKasIbHO CcTaTU4YeckuMm wumeHem, o6o03Havalowmm curHan. Takaa dopma onepatopa Wucnosb3yetca  Ans
npuceavBaHusl NOA3/ICMEHTOB 3Ha4YeHW, CTOAWMX B MpaBoOil YacTu onepatopa, ApaiiBepam, COMNOCTaBMEHHbIM C
CUrHazoOM, UMSA KOTOPOro WCMNO/Ib3yeTCA Kak COOTBETCTBYIOWMWIA NOA3MEeMEHT 3TOro arperaTta.

Ecnun uenesoli 06bekT onepaTtopa Ha3HadyeHWs CUrHana npejcTaB/fieH B BUAe arperata U BblpaxeHue afieMeHTa
COMNOCTaB/IEHNsA 3TOr0 arperaTta SIBNSAETCSA MMEHEeM CUrHana, 0603HavalolWMM KOHKPETHbI/i CUrHan, To 3TOT CUrHasn
M, CnefoBaTtefibHO, KaXAblii NOA3/ICMEHT (EC/IM OHWM ecTb) cumTarrcsa UAeHTWUOULMPOBAHHBIMWU 3TUM COMOCTaB-
NeHnemM 3nieMeHTa Kak O6GbekTbl Ha3dHayeHus 3Toro onepatopa. CuUMTaeTcs OLWMOGKOW, eCnM KOHKPEeTHbIW curHan
WAN KaxAblli NOA3NCMEHT unAeHTUdUUMPYeTCA KakK O06bekT HasHadyeHWss 6Gonee 4Yem OAHUM COMOCTaBfIEHMEM
3flemeHTa B TakoM arperaTte. Bonee Toro, cumtaeTcs OWMWOGKON, eCnn 3/IeMeHT COMocTaB/ieHUsl B TakOM arperaTe
cofepxuT Bbl6op others mnu BblGOp B BUAe AUCKPETHOro AuanasoHa.

MpaBas 4acTb onepaTtopa Ha3HayYeHUs CUrHana MOXeT cojepxaTb 3apes3epBUMpOBaHHOe C/noBO transport. 9To
O3HayaeT, 4TO 3ajepxka, conoctaB/isieMass C MepBbIM 3/IeMEHTOM (HOpPMbl CUTHanNa, TpakTyeTcs Kak TpaHCcrnop-
THaa 3agepxka. TpaHCnopTHas 3ajepXKa ABNSETCA XapakTepPUCTUKOW YCTPONMCTB (TakKuX, Kak NMHUKW nepepaun),
KOTOpble WMMEKT GEeCKOHEUYHO 60/blUy0 4YacToTy cpabaTbliBaHUA: NGO UMNYNbLC nepefaeTcs He3aBUCUMO OT
TOro, HackonbkKO Mana ero AsvTenbHoCTb. Ecnm cnoBo transport HC 3agaHO, TO 3ajepXka TpakTyeTcs Kak
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WHEepUMOHHaaA 3agepxka. VIHepuMOHHaa 3ajepxka SBNSETCS XapaKTepUCTUKOW nepektovaTesibHbIX CXeM:
UMMyNbC, A/IMTENBHOCTb KOTOPOrO MeHblle 4YeM BpeMs Mepek/loYeHUs CxeMbl, HC 6yaeT nepepgaH.
S.3. M3MeHeHMe nnaHWpyeMoi BbIXOLHOW (hOpMbl CUrHana
AhbhekT BbINONHEHUM onepaTopa Ha3Ha4YeHWs curHana onpegensieTcad B TepMuHax ero BJ/IMSHUA  Ha
NNaHUPyemylo BbIXOAHYIO opMmy curHana (em. 9.2.1), npeAcTaBfsiowyto Tekywee un Oyayune 3HaueHusi
ApaiiBepoB CUTHasI0OB.
wavcform_elcmcni @ =
vrt/«c_cxprcssion ( after //subexpression |
I null [ after /I'subexpression |

Byayuiee nosegeHne Apaiiscpa(oB) A8 o6bekTa HasHavyeHUs onpefesnseTcsa TpaH3akuusamMu, npousBOAVMbIMUN
BblYMC/NIEHVEM 3/IeMEeHTOB popMbl cuUrHana onepatopa HasHayeHus curHana. [epBblii Bug aneMeHTa OpMbI
cuUrHana ucnonb3yeTcs ANA 3afaHWsi KOHKPETHOro 3HayeHusi, KoTopoe 6yaeT Ha3HayeHo ppaliBepom LeneBoMy
06bekTy B yka3aHHoe Bpems. BTopas copma snemeHTa ¢opmbl curHasa MCnofnb3yeTca A1 3afaHuA BpeMeHu
OTK/IOYEeHUA pApaliBepa curHana, 4to npuBoAuT (MO KpaliHei Mepe BPeMEHHO) K npekpalieHWio npucBanBaHus
3HAUYeHUsi LeneBoMy 06bekTy. Takas dopma a/neMeHTa (POpMbl CUrHasna HasbiBaeTcsi MYCTbIM 31eMEeHTOM (hOopMbl
CurHana. Cumrtaetcsa OwWMNOGKOWN, ecnu LeneBbIM OGBLEKTOM OMepaTtopa Has3Ha4yeHUs CUrHana, cojepaliero nycror
3/1eMeHT (POpMbl CUTrHana, He SABASAETCSA 3alMLEHHbIN CurHani.

Ba3oBbIM TMNOM BbIpaXeHNUSA BpeMeHu (time expression) B KaxAOM 3nemeHTe (hopMbl curHana [os/keH ObiTb
npegonpegeneHHbii Tun TIME, onpepeneHHbii B nakete STANDARD. Ecnum onucaHue 3afepXKu He 3agaHo
B 3/1eMeHTe ¢ °Pmm CWUIHaNa, TO nogpasymeBaeTcsl HesiBHOe onucaHue after Ons. CuyuTaeTca owwnb6GKoi, ecnu
BblpaXXeHne BPeMeHW B 3sieMeHTe (POpMbl CUrHana BblpabaTbiBaeT OTpuLLaTe/IbHOEe 3HauveHwue.

BbiuncneHvne anemeHta QOpMbl CUTHana nNPOM3BOAUT OTAE/IbHYIO TpaH3akuuio. KOMMOHEHT BpPeMeHu 3TOW
TpaH3akuuu onpegensercsi CyMMUpPOBaHMEM 3HaYeHUS TeKyLiero BPEMEeHW W 3HavYeHUs BblIPaXeHUS BpeMeHw,
3ajlaHHOro B 3/1leMeHTe opmbl curHana. [na nepBoro Buaa 3sieMeHTa (Popmbl CUrHasia KOMMOHEHT 3HayeHus
3TOl TpaH3aKkuuu onpefenseTcs BblPaXeHWEM 3Ha4YeHus, 3afaHHbIM B 3TOM 3nemMeHTe. [inA BTOporo Buga
anemMeHTa (QOPMbl CUTHaNa KOMMOHEHT 3HauyeHUs SA3bIkOM HC OnpefesiieTcs, HO TUMOM ero AOJ/DKeH ObiTb Tun
LenieBoro o6bekTa. TpaH3akuus, nNpou3BoAMMas BTOPbIM BWAOM 3/1eMeHTa (hOpMbl CUTHana, HasbiBaeTcs /NeT oW
TPaH3aKyunen.

Mpu BbluMC/IEHUN oOMepaTopa Ha3Ha4YeHUs CUrHana, B KOTOPOM LesieBOli OOBbeKT MMeeT CKansipHbIi Tun
CHavyana Bbluncnsetca dopma curHana (waveform), cTosiwas cnpasa. BbiuvcneHve opmbl CUrHana COCTOUT U3
BbIYMC/IEHNA KaXA0ro 3/1eMeHTa, BXOAsWero H aTy copmy. Takum o6paTtoM pe3ysibTaTOM BblYMCAeHUS hopMbl
curHana siBNsieTCA nocnefoBaTe/IbHOCTb TPaH3aKUnii, Kaxgas M3 KOTOPbIX OTHOCUTCA K OAHOMY 3/1eMEHTY (hopMbl
curHana, Bxogsuemy B 3Ty hOpMy curHana. Takume TpaH3akuuMu HasbiBaloTCA HOBbIMU TpaH3aKUuMAMWU. CunTaetcs
owWn6BKOM, ecnum nocsefoBaTe/IbHOCTb HOBbIX TPaH3aKuuii HC ynopsjoyeHa MO BO3pacTaHUIO B OTHOLEHUU
BpPEMEHWN.

3Ta nocnefoBaTeNlbHOCTb TpaH3akuuii 3aTem WUCMOo/b3yeTCA AN U3MEHEHUs M1aHUPYeMoi BbIXOAHONU hopMbl
curHana, npeacTaBnsawoWer Tekywee u OyayuiMe 3HayYeHUsA [panBepa, COMOCTaB/IEHHOTO C  YNOMSAHYTbIM
onepaTtopoM Ha3HayeHUs curHana. VisameHeHue naaHMpPyemMoWl BbIXOAHOW (POPMbI CUTHANa COCTOUT U3 YHUUTOXEHUS
O wan 6onee paHee BbIYMC/AEHHbIX TpaH3akuuii (HasbiBaeMblx CTapbiMW TpaH3akuuMaMun) w3 nNAaHUpyemon
BbIXOAHOV (hopMbl curHasna n Ao6aBfieHMs HOBbIX TPaH3akuWii, Npy 3TOM M3MEeHeHue MOoAYMHAETCHA Ccrneaylownm
npaBuIamM*

1) Bce cTapble TpaH3akuuu, 3anjaHMpoOBaHHble Ha BpeMs, paBHoe win 6onee nosgHee, 4YeM Bpems
nnaHMpoBaHWA CaMoOli paHHeill HOBOW TpaH3aKuuu, BblOpacbiBalOTCA M3 MAaHUPYEeMOW BbIXOAHOW (OpMBbI.

2) HoBble TpaH3aKkuuu 3aTem [06aBNAIOTCA B KOHeL, NAaHUpPyeMoi BbIXOAHOW (hopmbl curHana B nopsake
X NAaHupoBaHUA. y

Ecnn B cCOOTBeTCTBYIOLEM oOMepaTtope Ha3HadyeHWs CUrHana HC 3a4aHo 3ape3epBMpPOBaHHOE C/10BO transport
TO HauvasibHaa 3ajepXka paccMaTpMBaeTCsAs KakK MWHepuMOHHas 3ajepXka, W B 3TOM c/yyae npoucxoamT
AanbHelillee N3MeHeHWe MJIaHUPYEMOW BbIXOAHOW QOpMbI curHana:

1) Bec HOBble TpaH3aKUWW MOMeyaroTCs.

2) Crapasd TpaH3aKuusi NoMevaeTCsi, €C/IM OHa HemnocpefCcTBEHHO MpejllecTByeT MOMEYeHHOW TpaH3aKumu
N ee KOMMOHEHT 3HayeHUs TakKoW e, Kak y I3TOW MNOMeYeHHOW TpaH3akKuuu.

3) TpaH3akuusa, onpegenstouwas Tekyliee 3HayeHue ApaliBepa, nomevaeTcs.

4) Bce HemnoMeueHHble _TpaH3akuum (BCe M3 KOTOpbIX SABAAIOTCA CTapbiMW TpaH3aKuUsaMn) BblﬁpaCblBalOTCH
M3 nnaHupyemoli BbIXOAHOW QOpMbl CUrHana.

C TOYKM 3peHWs MNOMeuveHHbIX TpaH3aKuuii cuuTaeTcs, 4To nobble ABe MNycTble TpaH3akuuu, cregytouine
ofHa 3a Apyroli B NAaHMpyemMOM BbIXOAHOW opme curHana, UMelT OAUH W TOT XXe KOMMOHEHT BpeMeHu

BbinonHeHne onepatopa Ha3HaYeHUs CUrHana, B KOTOPOM LiesieBOV O6BLEKT MMeeT COCTaBHOW TWMN. MPOMCXOAUT
aHanornyHbIM 06pa3oM, 3a WCK/OYEHWEM TOro, 4YTO BblYMC/IEHME (OPMbl CUrHana COCTOUT W3 BbIYUC/IEHUS
OTAeNbHOW nocnefoBaTeNlbHOCTU TPaH3aKUMi AN Kax[oro ckansipHOro nogosicMcMmTta. TUM KOTOPOro onpegensercs
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TUNOM UefieBOro o6bekTa. Kaxpgasi Takas nocfiefoBaTe/lbHOCTb COCTOUT M3 TpaH3aKuWUil, KOMMOHEHTbl 3HayeHus
KOTOPbIX OMPeAensitoTCs 3HAYEHUSAMM COOTBETCTBYHOLMX CKANSPHbIX JIOA3/ICMEHTOB BbipaXeHWil 3HauyeHusi B 3Tol
hopme curHasa, a KOMMOHEHT BpPEMEHV OMNpeaesifieTcs BbIPaKEHWEM BPEMEHU, COOTBETCTBYIOLLVMM BblPAXEHUIO
3HaueHusA. Kaxgasi Takasi Moc/fefoBaTe/lbHOCTb 3aTeM WCMO/b3yeTcA A/l M3MEHEeHWs MJIaHUPYyeMoi BbIXOAHOM
hopMbl ApaliBepa, COOTBETCTBYIOLWETO MOAINEMEHTY LEIEBOr0 06bekTa. 3TO BEPHO KaK A/l LesleBOro 06bekTa,
3a/laHHOTO0 VMMeHeM curHasa COCTaBHOrO TuMa, Tak W A/ UefeBoro o6bekTa, 3ajaHHOro B Bufe arperata.

Ecnm  KOHKpeTHas rnpouefypa OnucaHa 3/1eMEHTOM OGbSIB/IEHUsl, KOTOPbIi HC COAEPXUTCS r onepaTtope
npouecca, U B 3TOW npoueAype UCMOSb3yeTcsi ornepaTop Ha3HauYeHUsi CUrHana, TO OOGBbEKTOM HasHauyeHUsi 3Toro
onepaTtopa AO/DKEH 6blTb (HOPMasibHbI MpUMeEpP 3Tol Mpoueaypbl WAM poAauTens 3Toli npoueaypbl, WAW arperar,
COCTaBfIEHHbI U3 TakMX (POPMasibHbIX MapameTpos.

N AWme yu* Il nc — gy BblpakeHve daereHns (value CXprcmion), CTosige cupam, «r/iacte® /b0 YMCIoOBbIM Ayia-pafiom,
JMBO aTpubyToM, BbIPAGATLIBAIOLMM pesyrbTar Tuna \b>CbibIA LCbM wm piitecpcawiuujbiitiiiauinc.ibubiii. 1o n atom cryuae
BbINQ/HSETCS1 HESIBHOE MPEOOPA30BaHNe MAD. . . N

BblilLeon1caHHble MpaBWwia LUPaHTMPYIOT. YTO ApaiiBep. Ha KOTOpbIi MOAASNCLLYCT oreparop HasHaueHWst curHasa, Beerga sinamvicst
CTaTVYECKY ONPEAE/IeMbIM. eC/IM [T0» OMNEPaTop CTOUT MHYTPY KOHKPETHOMO MPOLIECCa (BK/KOHAs Cryyald. KOTa OH CTOMT MHYTPW NPOLEaYpPbl,
OGLSBMEHHOV BHYTPWU JTTOrO MpoLiecca». b atom crydae cam ApaiiBep SBMSETCS fpaiinepoM. OnpeagsieHHbIM 3TVM MPOLIECCOM; B MPOTH..HOM

C/lydae OnepaTop HasHaueHVst «.rHasa flamkeH CTOATb BHYTPM MpOUedypbl, a C;M [parHTCp sIB/sieTcsl paliBepoM, MepefaHHbIM » aty
npoLesypy BMVECTE C MapameTpamri-CUroasiaMmn 3Toi MpoLeaypbl

84 OneparTop npunceawusaHMMmA nepemmeHHOII

OnepaTtop npucBaMBaHua nepemeHHol (variable assignment slalcmcnl) wn3meHseT Tekyuwee 3HayeHue
nepemMeHHoli Ha HOBOe 3HaudeHWe, 3aflaHHOe BblpaxeHuem. [epemeHHas, o603HayaemMas WMMEHEM, W BblpaxeHue,
cToslllee B MpaBoOli 4acTu onepatopa, AO/DKHbl OblTb OAHOrO M TOrO Xe Tuna.

variablc_assignment_staiemcnt 1 =
target : - expression;

Ecnn ueneBoli o6bekT onepaTopa npucBavMBaHWUA npeAcTaB/lieH WMEHeM, TO 3TO WMA [O0/HKHO 0603HavaTb
nepeMeHHyl, a 6a30BbIM TUMOM BbIPaXeHUs, CTOSLWEro B NPaBoi YacTu, AO/KEH ObiTb 6a30Bblii TUN MEepPEMEHHO,
o603HayaemMoii 3TMM uMeHeM. Takas popma onepaTopa MpucBaMBaHWs UCNOMb3yeTcs .4/
3HaYeHUs, CTOsILEe0 cnpaBa, OTAeNIbHOl (CKaNspHOW WAW COCTaBHOI) NepeMeHHOMN.

Ecnu ueneBoii 06BbEKT onepatopa npucBaMBaHWs MpeAcTaBfeH B Buae arperata, To TUM 3Toro arperarta
[OMKEH OnpeaensaTbCA U3 KOHTEKCTa, MCKYas cam arperar, HO yuuTbiBasi TOT pakT, 4YTO TUMOM 3TOro arperarta
[OMKEH OblTb COCTaBHOW Tun. BasoBbIM TUMNOM BbIPaXEHWs B NPaBOil yacTu onepaTopa MpUCBanMBaHWUsS AOJDKEH
6bITb 6a30Bblii TN 3TOro arperata. Bonee TOro, BblIpaXeHUE H KaXAOM 3/IeMeHTe 3TOro arperata AOJIXHO ObITb
cTaTU4yecKMM MMeHeM, Oo60o3HavalWmMM fnepeMeHHytl. Takas copma onepaTopa npucBavBaHWs WUCMNONb3yeTcs ANA
npucBaMBaHUsA KaXAoOro 3/ieMeHTa 3HaudyeHWs, CTOsWeEero crnpaBa, NEePemMeHHOM,
COOTBETCTBYOLWMI MNOA3/IEMEHT 3TOro arperara.

Ecnu ueneBoii 06BLEKT onepatopa npucBaMBaHUW MNpeACTaBNeH B Buie arperata W loKasibHO cTaTuyeckoe
MMsi B 3/IeMeHTe COMOCTaBJIEHUs1 3TOro arperata 0603HavYaeT KOHKPETHYIO MEPEeMEHHY UAN APYTYI0 NEepPeMeHHyto,
NOA3/ICMCHTOM  KOTOpOW sABNsSieTCs 3Ta MNepemMeHHas, TO CUYMTaeTCcs, 4YTO I3TOT 3/IEMEHT COMOCTaB/IEHUS
MAEHTUDULUPYET Takylo MNepeMeHHyl Kak LefieBoil O6GbeKT onepaTopa npucBavBaHusl. CumTaeTcsi OWWGKOW,
ecnu 3Ta nepemMeHHas UAEHTUULMPYETCSH KaK 06bekT npucBavBaHus 6oslee YeM OAHUM 3/IEMEHTOM COMOCTaB/IEHUS
B OJHOM U TOM Xe arperate.

Mpu BbINOMHEHMN onepaTopa NpUcBauBaHWs, LeNeBoii 06BbEKT KOTOPOro npeacTaBfieH WMEHEM MepeMeHHOI,
CcHauasia BbIUMC/SIOTCA MMA MNEepPeMEeHHO 1 BbipaxeHue. 3aTeM [fenaeTcsa MpPOBepka Ha COOTBETCTBME Tuna
3HAYEHWS BbIPAXEHWUS NOATUNY MNEPEMEHHONM, 3a WCK/YEHWEM TOro cry4vasi, Korga nepeMeHHas sBnsieTcsi
MaccvBoMm (B 3TOM C/lyyae npucBavBaHWe BbI3blBaeT npeo6pa3oBaHne noATuna). HakoHel, 3HauyeHWe 3TOro
BblpaXXEHUS CTaHOBUTCA HOBbIM 3Ha4YeHWEM 3TOW NEPEMEHHOIA.

BbInonHeHne onepatopa npucBavBaHUs, LeneBoli 06bEKT KOTOPOro npeAcTaBfieH B BUAE arperata, Npoucxoaut
aHaforMyHbIM 06pPasoM, 3a WUCK/YEHMEM TOro, YTO BbIYUC/SIETCA KaX[oe W3 UMeH B arperate ¥ npoBepka
noATnna BbIMOMHAETCA AN KaXAOro MoA3afcMckTa 3HayeHWs, CTOsIWero crnpasa, COOTBETCTBYIOWErOo OLHOMY Wu3
MMeH B 3TOM arperate. 3HauyeHWe I3TOro MojasieMeHTa 3aTeM CTaHOBWUTCA HOBbIM 3Ha4YeHWEM MepeMeHHOI,
0603HaYaemMoil COOTBETCTBYIOLWMM UMEHEM.

Bo3HuKaeT owunbKa, CeTU BblWEYNOMSAHYyTasi MNpPOBepka NOATUNA HC WMEeeT ycnexa.

BbisiBieHMe Tuna LUeneBOoro 06GbEKTa oOnepatopa MpucBavMBaHWs MOXeT noTpe6oBaTb BbISIB/IEHVWE Tuna
BbIPAXEHWUS, €CNy LeneBOil O6GBLEKT NpeAcTaB/ieH WMEHEM, KOTOPOE MOXET OblTb WMHTEPMNPETUPOBAHO KaK WMS

nepemeHHof/'l, yKa3blBaeM0l7l CCbI/1IO4YHbIM 3Ha4deHueM, BO3BpallaeMbliM 4Yepe3 BbI30B beHKLI'I/IVI; n. aHalorn4dHo,
Kak 3/1eMEeHT WAM CeyeHune TaKoW nepemeHHof/'l.

npuceanBaHus

nvs KOT0p0I7I NCNONMb3yeTCA Kak

MpumeuvyaHune — Ecm n YaCTb OnepaTopa_MpMCBaMBaHUA MPEACTaB/eHa WCTIOBLIM JIMTEpasioM /GO aTprGyTam,
BbIpaGaTLBAOLYIM PE3y/bTaT TUna YHUBEPCAYLLLIANESbIA nn yuyviepeaaxsH\U<CULBLLNGC. 2bibI1. TO B .3T0M C/ly4ae BbINO/HSIETE* MCSILLIOC
npeo6pasoBaHe Tvna.

»
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11c ponyckaeTcsi MpUCHaNBauMC 3HAYeHUsI MepeMeHHOlM (halinoBoro wna.

8.4.1 lpucBamBaHVe WHAEKCUPYEMOI MEpeMeHVM)

Ecnn nesas vacTb onepaTopa npucBauBaHWA npejcTaB/ieHa B BUAE UMeHW, 0603HavalolWero MHAeKCMpyemyto
nepemMeHHyl (Bk/tloyasl ce4yeHue), TO 3HavyeHwe, MpucBamBaemoe LiesieBOMY O06BLEKTYy, HessBHO KOHBepTupyeTcs
B MOATMN 3TOW MWHAEKCUPYeMOli MnepeMeHHO!; pe3ynbTaT Takoro KOHBEPTUPOBAHUA MoATUNMa CTaHOBUTCS HOBbIM
3Ha4YeHneMm 3TOW WHAEKCUPYEMOW nepemMeHHOMN.

BbllweykazaHHOe O3Ha4aeT, YTO HOBOE 3HayeHWe KaXAOoro 3sfieMeHTa WHAEKCUPYeMOol nepeMeHHOl 3apactcs
COOTBETCTBYHOLWMM 3/IeMeHTOM (CM. 7.2.2) WHAEKCUPYeMOro 3HayeHWs, MNOJSly4yaemMoro BblYMC/IEHWEM BbIPaXKeHUS.
B npouecce KoHBepTMpOBaHWS MNOATMMA AeNaeTcs MNPOBEpPKa Ha Hanuyve ANA KaX[oro afieMeHTa WHAeKCupyemorn

nepemMeHHOi COOTBETCTBYIOLWEFO 3/IeMeHTa B 3TOM WHAEKCUPYEMOM 3HayeHun. Bo3HukaeT owwnbKa, ecnu 3Ta
npoBepka HC WMMeeT ycnexa.

MpumedyaHune — HedBHOe npeobpasoBaHve MOATWMA, OMMCAHHOE Bbile, A/ MPUCBAUBAHUS WMHAEKCPYEMON MNepemMeHHOM
BbIMO/HSETCS TOMILKO /11 3HAYEHUsl, CTOsILEro B MPaBOii uyacTM u B3SATO Kak €4WHOe Lenoe; KOHBepPTWPOBaHWE He BbIMOMHSETCA A/iA
MOM3MEMCHION. SIBAISIOLLMXCA VHAEKCUPYEMBIMA  3HAYEHNSIMM.

85 OneparTop Bbl30Ba npouyepngyap bl
Bbi3oB npouefypbl akTUBMU3UPYeT BbINOJIHEHWE Tesa npoueaypbl.

proccdurc_eall_s(alemcnt :: -
procedurc_name |(aciual_par.imeier_pari) |;

Nma npoueaypbl 3ajacT akTuBM3uMpyemoe Teno npoueaypbl. Pasgen dakTtuyeckux napameTpoB, ecnv 3ajaH,
3afilaeT cornocTtasB/fieHne @akTUYecKUX napameTpoB C hopMasibHbIMKM NapameTpaMu npoueaypbl.

Ana  kaxporo ¢opmanbHOro napameTpa npouedypbl  BbI30B Npouedypbl AO/HKEH codepxaTb TOYHO OfMH
COOTBETCTBYOWMNI akTUYeckuin napameTp. ITOT dakTMyeckuii napameTp 3agactca NM60 SBHO 3/1EMEHTOM
conocTaBfleHUs B CMWCKe conocTaBfeHnid nn6o, npuv OTCYTCTBUM TaKoro 3sieMeHTa COMOCTaB/IeHUS, HESABHbIM
BblpaxeHnem (cm. 4.3.3).

BbinonHeHWe BbI30oBa MpoLeaypbl BK/AOYAET BblYMC/IEHWE BbIpaXeHUt akTUyecKnx napamMeTpoB, 3afaHHbIX
B 3TOM BbI30BE, W BbIYUC/IEHNE HESBHbIX BbIPaXeHWI, conocTaB/fieHHbIX C (hOpMasibHbIMW MNapamMeTpaMu 3ToOW
npoueaypbl, HC UMEKLWMUMN COMOCTaB/IEHHbIX C HUMU (hakTuyeckmx napameTpos. (Ecnu copmanbHblli napameTp
MMeeT HeorpaHWYeHHbIli MHAEKCUPYEMbIA TUM. TO 3TOT napamMeTp MPUHMMAaeT MNOATMN (haKTUYeCcKOoro napameTpa).
Teno npoueaypbl BbINOMHAETCA C WCNOMb30BaHMEM B KayeCcTBe 3HayeHWuli hopmanbHbIX MNapamMeTpoB 3HayeHuin
daKkTuyecknx napameTpoB M 3HAYEHUI HEeABHbIX BblpaXeHWN.

8.6 Y CNOBHTUBI N oneparTtop

YcnoBHblli onepatop (ifjsiatcmcnt) BblGMpaeT AN BbINOMHEHUS OO4HY WAW HW OAHOW W3 3aK/HOYEHHbIX B

Hero nocrnefoBaTefibHOCTel onepaTtopoB (sequence of staiemeni), B 3aBUCMMOCTM OT 3HauYeHWs OLHOrO uUnu 6onee
COOTBCTCTBYHOLWMUX YC/IOBUN.

if_statement -
if condition ihen
Scqucnce_of_statcmcnis
{ elsif condition then
sequence_of_siaicments }

| else
scqucncc_of_siatcmcms |
end if;

BbipaxeHue, 3agatoliee ycnosue, A0/DKHO MmMeTb Tun BOOLEAN.

BbinosiHeHWe YC/MOBHOroO onepatopa COCTOMT B MoOc/efoBaTe/lIbHOM BbIYMC/AEHUN YCOBUM, CTOAWMX Mocae
cnoBa if n nocte Bcex cnoB elsif (Mpu 3Tom 3akniunTenbHoe else paccmaTpuBaeTca kak elsif TRUE then)
JO Tex nop, noka OAHO W3 HUX He BO3BpaTUT 3HavyeHue TRUE wnnm Bce ycnoBmsa HC BO3BpaTAT 3HayeHue
FALSE. Ecnu opHo ycnosue BoO3BpawaeT 3HavyeHne TRUE, To cooTBeTCTBylLWasa €My WOCNACAOBATCTbHOCTb
onepaTtopoB BbIMNOJIHAETCS; B MPOTUBHOM C/lydyae HW OfHa MNocsefoBaTe/lbHOCTb OMepaToOpoB HC BbIMOJHSETCS.

87 OnepaTtop Bblb6boOpa

OnepaTtop Bblbopa (case statement) BblGMpaeT AN BbINOSIHEHUS OAHY MOCNEA0BaTe/IbHOCTL ONepaTopoB U3

yncna anbTEPHATUBHbBIX NOC/Mef0BaTe/IbHOCTEN ONepaTopoB; BblbMpaemasi anbTepHaTMBa OMpeenseTcs 3HauyeHUeMm
BblpaXKeHUs.

case_stalcment i -
case expression is
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ea$e_siaicmcnt_altentative
{ casejstatcmentjiltcrrialivc }
end case;

case_sla(emcnt_aUemailve : -
when choices “ >
scqucncc_of_sla(cmcenis

BbipaxeHne JOMXHO MMeTb AUCKPETHbIA TUM WAWN OAHOMEPHbI/i CUMBO/MbHbIA MHAEKCUPYEMbIA TUM (3HAYEHUS
KOTOPOro MOryT 6biTb NpeAcTaBfieHbl CTPOKOBbLIMU WAM GUTOBO-CTPOKOBBLIMU NuTepanamMmu). STOT TUMN [OJIKEH
onpefensTbCs HE3aBUCMMO OT KOHTEKCTA, U KOTOPOM OF0 BbIPaXeHWe WCMOJMb3YETCs, HO MCMOMb3ysi TOT (PakKT,
4YTO BblpaXeHne AO/HKHO MMeTb AUCKPETHbI TUN WAW OAHOMEPHbIVi CUMBOJBbHbIA WHAEKCUPYEMbIN Tun. Kaxablii
BbIGOp B anbTepHaTMBe onepaTopa Bbloopa (ease statement alternative) fosmkeH MMeTb TOT Xe TWUM, YTO M 3TO
BbIpaXKeHWe; CnMcok BbIGOPOB 3afjaeT 3HAYEHUs BbIpaXEHWsl, NMPU KOTOPbIX 3Ta anbTepHaTuBa 6yneT BblGpaHa.

Ecnn H KayecTBe BbIPAXEHUS WCMNOMb3yeTCA UMSA O06bekTa, NOATUMN KOTOPOro SIBASIETCA NOKa/NIbHO CTaTUYeCKUM
(He3aBMCMMO OT TOrO, SIB/ISIETCSA JIN OH CKa/IipHbIM WU WHAEKCUPYEeMbIM), TO KaxAoe 3HauyeHue 3Toro nogruna
[O/MKHO OblTb MpeAcTaB/ieHO pa3 M TONIbKO pa3 B MHOXecTBe BbIGOpOB ornepatopa BbiGopa, M HWKakue apyrve
3HAYEeHUs HC JONycKawTCsA; 3TO MpaBUIO TakKXe WMeeT MEeCTO, eC/iM 3TO BblpaXeHue siBAsieTCs KBanudguuupo-
BaHHbIM BbIpaXeHHOM WAW npeo6pasoBaHMeM TWUMNa, a KOTOpblIX OGO3HauyeHVMe Tuna ykasbiBaeT Ha JloKasibHO
cTaTuyeckuini nogTum.

Ecnnm TUNOM BbIPAXEHWUS MUSICTCS OAHOMEPHbI CMMBOJbHbIA WHAEKCMPYEMbIA TWUM, TO 3TO BblpaXeHue
AO/HKHO 6biTb MMeHeM o06bekTa, MNOATUM KOTOPOro SBASETCA J/IOKa/IbHO CTaTUYECKUM, WU OHO [AOJIKHO 6bITb
KBaNNMULMPOBAHHbLIM BblpaXeHWEM WM Npeobpa3oBaHMEM MoATUNA, 0603HAYEHME MOATMMA KOTOPbIX yKasbiBaeT
NIOKaNbHO cTaTUYeCcKUin noaTun. B 3TOM cnydvae KaxAablii BbIGOp, cToAWMA B N06GON anbTepHaTMBe onepatopa
BblGOpa, A0/KEeH ObiTb SIOKAa/IbHO CTATUYECKMM BblpaXeHVeM, 3HaYeHue KOTOpOoro MmeeT Ty Xe [ANIMHY, 4TO U1
3HayYeHne 3TOro BblpaXeHus.

Ona apyrux opM BbIpaXeHWs Kaxgpoe 3HaydeHue (6a30BOro) Tuna BbIPAXEHWUS [O/MKHO ObiTb NpeAcTaBrieHo
OAVH W TOMBKO OAWH pa3 BO MHOXeCTBe BbIGOPOB W HUKAKOE APYroe 3HayeHWe He pJornyckaeTcs.

MpocToe BbIpaXeHWe W AUCKPETHblE Auanas3oHbl, 3ajaHHble B KayecTBe BblIGOPOB B onepaTtope BbIGOP;!,
OO/MKHbI BbITb JIOKa/IbHO cTaTuyeckumu. Bblbop, onpegensiemblii AUCKPETHbIM AMana3oHOM, CUMBOMM3MPYET Bce
3HauyeHNWsi B COOTBETCTBYWLEM AuanasoHe. Bblbop others gonyckaeTcs TONbKO B MocfiefHeil anbTepHatuse, npu
3TOM OH AO/IKEH GbITb €MHCTBEHHbIM BbIGOPOM B 3TOl anbTepHaTWBE; 3TOT BbIGOP CUMMBONN3MPYET BEC 3HAYEHUS
(BO3MOXHO M HU OAHOrO), KOTOpPble HEe 3aAaHbl B BblGOpax Npeablaywmx asnbTepHaTuB. [pocToe MMSA 3aneMeHTa
HC JonyckaeTcsi B KayecTBe BblGopa K a/fibTepHaTuBe onepatopa Bbl6op;!.

11 puMe>Xnunuunc — lMNpnM swho*neykn oneparopa BbiGopa A1 UCMOMHEHWS M3GMPaeTCa NAMA WU TOMbKO oAva 3amMepHa* M«3,
MK KaK BblGOPbl sMAMKNcA WCKITbIBAOWVMMA U B3aUXOKEKIOHMOTAMU.  KIOAUOMKSTLLS  BbIPaXXeHVsi OnepaTopT BbIGopa JIOKa/IbHO
CTaTN4eckVM MOATUMOM WieH» GbIBaeT KOAOHbI [J11 OrPaHWYeHVst YMcna BbIGOPOM. KOTOpble Ha/)XOMMO niaBaTb SIBHO

Bbi6op o'hcrs it onepatope nbiGopa TpeGyeTcsa B csyune, €C/M TUMOM BbIPAXEHWUS SNASETCA HI0 uuuerpeonsiw ii_&uw (Hanpumep,
«.Ta 3r0 MbIPAKCHUC SIBNSETCH LeNbIM UTEPAIOM), TakK KakK *TO «BAAETCS CAMHCT MEHHLIM CMOCOGOM MOKPbLIT «ee 3HAYEHUs -/10r0 LiL«.

CoBMelLieHVe OHcpatopa He BAMSIET Ha CeMaHTWKy MUACKTICNINA onepaTopa BblGopa.

8. S OneparTop umnKna

Onepatop uukna (loop statement) cogepXxuT nocnefoBaTeNlbHOCTb OMNepaTopoB, KOoTopas 6yaeT BbINO/HATHCA
MHOroKpaTHO o unn 6onee pas.

loop_staicment @ -
I /pop_labcl ; J
| itcmlion_schcmc j loop
scquence_of_5tatcments
end loop 1 fagpjabcl 1 ;

iteraiion_schemc =
white condition
| for Awp_paramcter_spccjfication

parameterjtpeclfication :: -
identifier in di,scrctc_rnnge

EC/M H KOHUe onepaTopa LuWKAa WCNOMb3yeTcsl MeTKa, TO OHA AOJKHA MNOBTOPSiTb MeTKy B Hadasne 3Toro
oneparopa.

7



FOCT I* 50754—95

Onepatop uukna 6e3 cxembl uTepauuu (iteration scheme) 3apgacT nosTopstlolieecs BbINOJSIHEHME MocnefoBa-
TeNIbHOCTW onepaTtopoB. BbinosiHeHMe onepaTopa LuWKAa 3aBepllaeTcs MNpu BbIXOAE W3 Hero BCMeACTBME BbINOJIHEHUSA
onepartopa nepexopja, orneparopa BbIXxoAa win ornepartop,! Bo3Bparta.

[Ons onepaTtopa uukna co cxemon wutepauun while nepes KaxabiM  BbINOAHEHMEM noc/efo0BaTe/IbHOCTU
ornepaTopoB BbIYMC/IAETCA YC/IOBUE; eC/IM 3Ha4YeHMeM 3TOro ycnoeust sensetca TRUE, To nocnegosaTesibHOCTb
onepaTtopoB BbINoOJIHAETCA, ecnim FALSE, TO BbINOJIHEHME oOrnepatopa uukia 3aBepluaeTcs.

Ons onepatopa uukna co cxemMoi wuTepauun for cneundmkauma napameTpa uukna (loop parameter
specification) saBnsieTcs 06bsiBNeHMemM NapaMmeTp'™ UWKNA C KOHKPeTHbIM uaeHTUdMKaTopom. MapameTp uukna
ABNSIETCA OO6BLEKTOM, TUMOM KOTOPOro sBAseTcs 6a30Bbli TUM AUCKPETHOro AuanasoHa.

BHyTpu onepatop;» UuK/Aa napaMeTp UUKNa sBAseTCA KOHCTaHTOW. CnepoBaTenbHO, napameTp LUukaa He
MOXeT WMCNoNb30BaTbCA B KayecTBe LKe/IeBOrO O6bekTa onepatopa npucBavMBaHUsA. AHaNOrMYHO, napameTp uukna
HC MOXeT OblTb nepefaH B KavyecTBe (PaKTMUYeCKOro napameTpa, COOTBeTCTBYHLWeEro gopmanibHOMY napamMeTpy
B/Mga out mnm inout B CNWCKe COMOCTaB/IEHUS.

Mpu BbINOMHEHUM oOMepaTopa LMKIa Co CXeMoil uTepauum for cHavana BbIYMCASIETCA AUCKPETHbIV AnanasoH
(discrete range). Ecnm 3TOT pgunanas3oH sBNseTcA NycTbIM AManasoHOM, TO BbINOJIHEHWE onepaTopa uukna
3aBepliaeTcs; B MPOTMBHOM Cilyyae Moc/iefoBaTes/IbHOCTb onepaTopa BbINOSIHAETCA A/18 KaX[O0ro 3HayeHus aToro
AVCKpPeTHOro guanasoHa (MpW ycnoBuW, 4TO HC Obin cAenaH BbIXOA4 U3 onepatopa LUukna BcreAcTBUe BbINOSHEHUA
onepatopoB nepexoja, BbIxoAa WA Bo3Bparta). epep Kax[oW Takoi ntepauunenn napameTpy Uukna nprvceavBaeTcs
COOTBETCTBYIOLlEE 3HAuYeHWe AUCKPETHOro AmanasoHa. 3HauyeHuWs MnpucBavBaloTCA B MOPsAKe CrloB;» Hanpaso.

89 OneparTop nepexopja

Onepatop nepexoga (next statement) wucnonb3yeTcsa AN 3aBeplIeHUS BbINOSIHEHUA OAHOW W3 uTepauwnii
obbemnloulero onepartopa uukna (ganee — uUWKA). 3aBeplweHWe Ha3biBAaeTCSA YC/OBHbIM, €C/AvM 3TOT onepaTtop
COepPXUT ycnosue:

next_siatcment : =
next | /oopjabcl | | when condition |[;

OnepaTop nepexoga, cojepxawuin MeTKy UWKIa, paspeweH TOIbKO BHYTPM MOMEYEHHOro uukia wu
NPUMEHSIETCA MMEHHO K 3TOMY LMK/Yy; onepaTtop nepexof;» 6e3 MeTK/M UWKna paspelleH TO/IbKO BHYTPU LMKIa
N MPUMEHSIETCA K caMOMy BHYTpPeHHeMy ob6bemslemy UuKay (C MeTKol winm 6e3 MeTku).

Mpun BbLINO/HEHUM OnepaTopa Mepexofa CHadvana BbIYAC/AAETCA YCNOBUE, eCnv OH 3ajaHo. Tekyuwasa utepauus
LUMKna 3aBepllaeTcs, €C/M 3HavyeHMem I3TOro BblpaxeHua asnsetca TRUE wan ycnoeue He 3ajaHO BOOGLE.

g8.10 OneparTop BblXOJg4a
OnepaTtop BbIxoga (exit statement) wncnonb3yeTcs AN 3aBepLIEHUs BbIMOSHEHUA O6BbeMIoWero onepatopa
uukna (manee — uUUWKI). 3aBeplleHWe ABSETCA YC/IOBHbIM, €CNM 3TOT onepaTop COAEPXWUT YCNOBuMe.

cxit_siatcment :: =
exit | /ogpjabcl | | when condition J

Onepatop BbIX0OAa, COAEPXALLUA METKY LiMKNa, paspelleH TO/IbKO BHYTPU MOMEYEHHOro LMKAa U NpuUMeHsieTcs
MMEHHO K 3TOMY LWK/Y; onepaTtop Bbixoga 6e3 MeTKM Lukna paspeleH TO/AbKO BHYTPUM LUKAa W NpuMeHsieTcs
K caMoMy BHYTpeHHeMy o6bemnouemy uUUKAy (C MeTKoli unm 6e3 MeTKwu).

Mpy BbINO/IHEHMN OMepaTopa BbIXOAa CHavana BbIYMCASETCA YC/NOBME, Celn OHO 3afjaHo. Bbixog w3 uyumkna
3aTeM MMeeT MecCTO, ec/iM 3HadyeHuem 3Toro ycnoeumsa sasnsetca TRUE wanm ycnoeue HC 3agaHo BooOLie.

8.1l OneparTtop BO3BparTa

OnepaTtop Bo3Bpata (return statement) wncnonb3yeTcs AN 3aBEPLUEHUS BbINOJIHEHWUSI CaMOro BHYTPEHHEro
obbemnowero Tena yHKUUM WAn npoueaypbl.

rcturn_slatcment -
return | expression |;

OnepaTop BO3Bpata pa3peleH TOAbKO BHYTPM Tena (yHKUMM WAM npouefypbl M MNPUMEHseTCA K camoin
BHYTpPEHHeli ob6bemowein pyHKUUM Uam npoueaype.

OnepaTop BO3BpaTa, CTOAWMIA B Tene npoueaypbl, HC AO/IXKEH cofepxaTb BblpaxeHwe. OnepaTop Bo3Bparta,
cTosAWMA B Tene OYHKLUW, AO/KEH COAepXaTb BblpaXeHue.

3HayeHMe 3TOr0 BbipaxeHWs onpegensieT pesynbTaT, BO3Bpalwaembii 3Toit dyHkumneli. Tunom 3Toro
BblpaXeHWs A0/KeH ObiTb 6a30Bblii TUN 0603HayYeHMs Tuna, 3afaHHOro nocsie 3ape3epBMPOBAHHOrO cfosa return
B cneuundukaumm aTtoli yHKuun. CumtTaeTcsa OWNOKOW, ec/im BbINOSIHEHME (DYHKLUW 3aBepluaeTcs CpefCcTBOM,
OT/INYHBLIM OT oOrneparop;» BO3Bparta.

Mpun BbINOMIHEHUN oOMepaTopa BO3BpaTa CHayana BbIYUCAAETCA BblpaXeHue (ecnm OHO 3ajaHo0) Wn Jenaetcs
npoBepka Ha MNPUHAA/IEeXHOCTb 3HAYEHUs BbIPaXeHUsA MOATMNY pesynbTaTa. Ecny npoBepka umeeT ycnex. g
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Ha 3TOM BbINOJIHEHME oOnepaTop;! BoO3BpaTa 3aBeplUaeTcs;- TakXe 3akaH4YMBaeTCs BbIMO/IHEHWE O0O6beMIOLEN
nognporpammbl. Bo3HuWkaeT ownbka Ha MecTe onepaTopa BO3BpaTa, eCc/iM MNpoBepka HC MMeeT ycnexa.

AL Powom,Com H n e — Ecnu BblpaxeHue SBAAGTCA UYUCNOBBIM nuTepanom nn6o atpubyTam, NPoOM3BOAAW MM pe3ynbTaT Tuna
yl'l'éilalblﬂ/l_LB.I'IHS nwnn N—VBIIBlHVI‘I’_ﬁBa.LB/IICJH-b(l TO BBINONHAETCA HesBHOe NpeoGpasoBaHWe pesynbTaTa.

g.12 MycToh onepaTtop
MycToii onepatop (null statement) He BbI3blBaeT HUKaKUX [AEACTBUIA.

null_statemcnt :: = null;

BbInosiHeHWe NycToro onepartop;! He MMeeT HUKaKoro agdpekTa, Kpome nepepauv ynpabfieHWs Ha CrefyroLunia
oneparop.

NpwuwwmewuyaHuwmue — TycToit onepatop MOXeT 6bITb WCNONL30BAH A M ABHOK YyKasaHWs TOro, 4To HWKakue nNelcTb He
BbINONHAKTCA NPW YAOBNETBOPEHWM HEKOTOPbIX YCNOBMIA. BTO. B YaCTHOCTW. NONE3HO NPM WCNATT.KHMHUM onepaTopa BbIGOpa. B KOTOPOM
BCE BO3MOXHbIE 3HAYEHUA BbIPaXeHNA AONXKHBL 6blTb NOKPbLIThl BbIGOpPaMu; ANA onpefeneHHbIX Xe BbI6GOPOB HMKaKMX AeiicTBUil He TpebyeTcs,

9 NMAPANNENbHBIE ONEPATOPGI

B paHHOM pasgene onucaHbl passindHble OPMbl  NapansenbHbIX onepaTtopoB (concurrent statement).
MapannenbHble onepaTtopbl WCNOMb3YHOTCA 4718 ONpefAesieHnss B3aMMOCBA3aHHbIX 6G/10KOB M NPOLECCOB, KOTOpPble
COBMECTHO OMUCLIBAIOT MOJIHOE MOBeJeHne WAn CTPYKTypy npoekTa. MapannenbHole OnepaTopbl BbIMNO/HAKOTCA
ACMHXPOHHO B OTHOLWEHWW APYr Apyra.

concurrcnt_slatcment - napannesnbHbIi onepartop
block_statcmcnt - - onepaTtop 6noka
| proccss_statcment - - onepartop npotecca
I concurrcnt_proccdurc_call - - napannenbHblii BbI3OB Npoueaypbl
| concurrent_assrction_statcment - - napansiesibHblli onepaTtop YTBEPXAEHUS
| concurrent_signal_assignmenl_slatcmcnt - - napannenbHbIi onepaTop HasHavyeHWs curHana
| componentJnstaniiaiion_s!atemcnt - - onepatop KOHKpeTuM3auum KOMMOHeHTa
| gcncratc_statcmenl - - onepaTtop reHepauuu

MepBMYHbIMW MapasnnesibHbIMM OnepaTopaMn sBAstoTca onepatop 6noka (block statement), koTopblii
rpynnupyeT BMecTe pyrve napasifiesibHble Onepatopbl, K oOnepaTtop mnpouecca (process statement), KOTOPbIA
npeactaBnseT OTAeNbHbIA He3aBMCUMbIN nocrefoBaTtesibHbIi  npouecc. OcTanbHble MapasefibHbie onepaTtopbl
obecneunBaloT yAo6HYyK ¢opMy npeAcTaBfeHWs MNPOCTbIX, O6Wencrnosib3yembix (OPM MNpoLeccoB, a Takxe
CTPYKTYPHOIi AEKOMMNO3ULUN U PEerynsipHbiX OMNUCaHWUIA.

BHYTpVY KOHKPETHOro LuuK/a MOAesiMpoBaHWsa peanusauns MoxeT obecrneumBaTb BbIMOMIHEHWE MapasieflbHbIX
onepatopoB B napasisie/ibHOM WAW KakoM-nmb6o ApyroMm nopsgke. H3blk HC onpefensieT aTOoT nopsagok. Onucadue,
KOTOpOe 3aBUCUT OT KOHKPETHOro mnopsifika BbIMOJ/IHEHUA napasiefibHblX ONepaTopoB, SIBMSETCS OWWNGOYHbIM.

Bce napannesnbHble onepaTopbl MOryT 6biTb MOMeYeHbl. MeTKM 3TUX OrfepaTtopoB HesABHO OGBLABNSAIOTCA B
Hayane pasgena 0GbSB/IEHU camMOro BHYTpeHHero o6bemsiolero o6bsABNEHMS 06bekTa, apxXUTEeKTypHOro Tena
wnn onepaTtopa 6510kKa.

91 OneparTop 6n1o0Ka

OnepaTtop 6510ka onpegenseT BHYTPEHHWI A 610K, NpPeACTaBAAWMA 4YacTb npoekta. Bsoku Moryt 6biTb
nepapxuyecku BIOXEHHbIMW AN obecneyvyeHUss AeKOMMOo3uuMU MnpoekTa.

block_statemcnt 1 »
block_label:
block | ( guard_cxprcssion ) |
block_headcr
block_dcclarativc_part
begin
block_5tatcment_part
end block | blockjabel |;

block_header :: «
I gcneric_clausc
| generic_mnp_aspcct: | J
f port_clausc
( porl_map_aspccl; | |
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block_dcclaralive_pnrt :: -
{ block_dcclarativeJtem }

Wock_stalcmcent_pari :: -
{ concurrent_statement }

Ecnn nocne 3ape3epBuMpoBaHHOro csioBa block cTtouT BbipaxeHue 3awuTbl* (quard expression), To B Hauane
obnactn o6baBneHnit (block declarative pari) 3Toro 6510ka HesBHO OMNUCbLIBAETCA CUIHa/ C MNPOCTbIM MMEHEM
GUARD npepgonpegeneHHoro tuna BOOLEAN, n aTo BbipaxeHne onpegesnseT 3HavyeHuWe 3TOro cCuUrHasna B w0boe
KOHKpeTHoe Bpemsi (cM. 12.6.3). Tunom BblpaXeHUs 3alunTbl A0/KeH O6biTb TMN BOOLEAN. CurHan GUARD
MOXeT 6bITb MCNOMAb30BaH A5 YNpaB/ieHVWS BbINO/IHEHMEM psAa onepaTtopoB BHYTpu 6710ka (CM. 9.5).

HeaBHbIi curHan GUARD HC fOfXeH UMeTb WUCTOYHUK.

Ecnn B onepaTtope 6n10ka ucnonb3yeTcs 3aronoBok 6noka (block header), To oH siBHO upeHTudUUMpyeT psg
3HaYeHU MNWN CUTHaNO0B, KOTOPble AO/MKHbI ObITb MMNOPTMPOBaHbI U3 O6bemsIoWeNn cpedbl B 610K U conocTaBneHbl
cdopmasibHbIM MapameTpam HacTpoWku wnu noptam. OnucaHve napamMeTpoB HaCTPOWKM W onucaHue MNOpPTOB
onpeaensalT opmasibHble NapaMeTpbl HACTPOWKM U hopmasibHble MOpTbl 6110ka (CM. 1.1.1.1 W 1.1.1.2); aCMeKTbl
oTobOpaxeHNs napamMeTpOB HaCTPOWKM W MOPTOB OMpeAesiAloT conocTaBfieHne hakTU4ecknx napameTpoB HACTPOWKMK
M nopToB popmMasibHbIM MapameTpaM HacTpolikm wn noptam (cm. 5.2.1.2). Takue dakTmyeckne napameTpbl
HacTpOWKM M MNOPTbl BbIYUCAAKOTCA B KOHTEKCTE OObeMlOWero pasgena O6bABMAEHWIA.

Ecnn B KoHUe onepatopa 6510ka ucnonb3dyetcsa meTka (block label), To oHa goMxHa NOBTOPATb METKY 3TOro
610Ka.

MpumeuyaHwune — 3HayeHne curHasia GUARD nccran onpefensiete* a pamkax 06/1actv AelcTBUM KOHKPETHoro 61o0ka v He
pacnp<XipaHsclQv HESIBHO Ha O6BLEKTbl MPOEKTa, CBA3AHHbIE C KOMMOHEHTaMW, KOHKPEeTW3MpyeMbIMWU KHYTpU 3Toro 61oka. CurHan GUARD
MOXeT ObiTb SBHO nepefaH Kak (DakTUYeCKWid curHan B KOHKPeTM3auuilo KOMMOHEHTA C LC/bIO PacnpocTpaHeHUs €ero 3HauveHuii Ha
KOMMOHEHTbI Gonee HU3KOro YPOBHS.

dakTnyeckne napameTpbl, CTOSILLME U CMWCKE COMOCTAB/IEHWSI MOPTOB KOHKPETHOro 6/10Ka, HUKOTAA He XMYT 0603Havatb hopMasibHble
nopTel 3T0ro 6n10Ka.

92 OnepaTop npouyecca

OnepaTtop npouecca onpegenser He3aBNCUMbIA nocnegoBaTesibHbIN npouecc, I'Ipe,Cl.CTaBl'IFIIOLIJ,VIVI nosegeHve
HeKOTOpOVI 4yacTn npoekTa.

process_slatement :: -
| processjabcl: |
process | (sensitivityjist ) |
proccss_dcclaralivc_pari
begin
process_statemem_pari
end process | processjabcl | ;

process_declarativc_parl =
{ process_dcclarativeJicm }

proccss_dcclaralivc_iicni
subprogram_declaration
| subprogrnm_body
typc_dcclaration
subtype_declaration
conslanl_dcclaralion
variablc_declaraiion
filc_dcclaralion
alias_dcclaralion
attribuic_dcclaration
atlributc_spccificalion
use_dause

proccss_siaicmeni_pari :: =
{ suqueniial_s(atcmenl }

Ecnn nocne 3ape3epBMPOBaAHHOrO CfloBa Pprocess CTOUT CMNMCOK YyBCTBUTeNbHOCTM (sensitivity list), To
nogpasymeBaeTCsi, 4TO MOC/MEAHVMM OMNepaTopoM B pasferne onepaTtopoB (process statement part) aToro npouecca
ABNSETCA HesBHbI/i onepaTop OXwWAaHWs; 3TOT onepaTop umeeT opmy
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wait on scnsilivityjisl;

B KOTOPOW CMAWCOK YYyBCTBUTE/IBHOCTM — 3TO TOT Xe camblli CANCOK, CTOAWMWIA nocse c/noBa process. Takoii
onepaTtop mpouecca HC MOXeT cofepXaTb SBHOroO onepatopa OXwugaHws. AHaNOrM4YHO, €CNn TakoW npouecc
ABNAETCA poauTenem npoueaypbl, TO 3Ta Mpouedypa He MOXeT cojepxaTb onepaTopa OXWUAaHWS.

B cnucke 4yBCTBUTE/IBHOCTM OnepaTopa npoLlecca MOryT MCMNO/b30BaTbCA TO/IbKO CTaTUYEeCKMe UMeHa CUrHasioB
<CM. 6.1).

Ecnn B KOHUe onepaTopa mnpouecca cTouT meTka (process label), To oHa goshkHa MNOBTOPSATb METKY 3TOro
oneparopa.

BbinosiHeHMe onepatopa npoLecca COCTOMT U3 MOBTOPSIOLWErOCs BbINOSIHEHUA MOCMeAO0BaTe/IbHOCTM ONepaTopoB.
MocTe Toro, kak nocnefgHuii onepaTop B 3TOlM NocnefgoBatesnlbHOCTU OyaeT BbINOSIHEH, BbINOJIHEHUE onepaTopa
npoiecca npoAosKaeTcs, HauyMHasi C MepBOro oneparopa B 3Toli MnocnefoBaTeslbHOCTU.

OnepaTtop npouecca Ha3biBaeTCs MACCUMBHbIM TMPOLECCOM, ecnim HM caMm npouecc, HWU nwbas npoueaypa, Ans
KOTOpPOIi 3TOT MpoLuecc ABMAETCS PoOAMTENIbCKMM, HC cofepxaT ornepaTtop HasHavyeHWs curHana. Takoi npouecc
wnn oboit napansiesibHblii onepaTop, 3KBUBANIEHTHbI TakOMy MpPoOLECcCy, MOXeT WCMNofb30BaTbCA B paspene
onepaTtopoB 06bAB/EHNA.06BbEKTA.

MpumwmeuyuaHe- W3 BblleykasaHHbIX MpaBua CAbIYCT. YTO Mpones, WMEKLWMA annuii CNUCOK YyncCTLIMCNbILOETH. BeeTe
UMeeT U cebe POHHO OAWMH (HEesBHbLIV» onepaTop oXugaHus, W 3ToT onepatop CTOMT W KOHUE NOCnenouaHL;lbitoent oneparopbl! U pasgene
onepaTopoB 3TOK npouecca. TakuMm 06pasoM, MPOLECC CO CMUCKOM YyBCTBUTE/IL»MOC« 1 BCErAa HaXOAUTCS N (hkiv’'Uhhiii 1M KOHLE CBOEro
paa.TC.va OMepaTopoB.; /1t060e CobblTUe Ha CUrHanax, NepeyncsIEHHbIX B 3TOM CMWUCKe, HeYeT BbIHOMIHEHHe Takoto ii|Kiiieeca e Havana pasgena
onepaTopoB /10 KOHUa, rae nponen- OyAeT Nnsu. HaxoAuTbCA B OXWAAHWU  YKasaHHbIA Npouecc MMHONTK'KA OfHaxAbl rcei. n Havane
MOZE/IMPOBaHUA U MPUOCTNMAB/HM/ICTCB NPU Mbillb-LUEHAW NAsHHOTO onepaTopa OXWAAHWS.

9.2.1 [paliBepbl

Kaxablii onepaTop HasHayeHUsl B onepaTtope MpoLuecca onpeaesnisieT MHOXECTBO ApaiBepoB Afs psiga CKasisipHbIX
cuUrHanoB. [JNA KOHKPEeTHOro CKa/ApHOro curHana S B onepaTope MpoLecc;» CyliecTBYyeT OTAefbHbl ApaliBep
npu ycrnoBuu, 4YTO B 3TOM OMepaTtope npouecca umeeTcss MNo KpaliHeli Mepe ofAWH onepaTop Ha3HayeHWs curHana
M camblii ANIVHHBIA cTaTUyeckuil npedukc curHana, CTosWero B JIeBOW YacTu 3TOro onepaTop;» HasHadyeHus,
o603HavyaeT S WAN COCTaBHOW CUrHas, B KOTOPOM S siBAsieTCA MNO4MOMEHTOM. CuUMTaeTCsi, YUTO KaxXAblii TakoW
onepaTtop Ha3HayeHuWss CcuUrHana COMOCTAaB/AETCA C aTum JpairiBepoMm. BbinonHeHne onepatopa HasHavyeHus
BNUSIET TO/IbKO Ha COMOCTaBJIEHHbLIN eMy ApaiBep (UMNW ApanBepsbl).

[paiiBep cKansApHOro curHana npeacTaefneH MAaHWpyeMbl) BbIXOAHOW (OPMOI  curHana. [naHupyemas
BbIXOoAHas popma curHasa COCTOUT W3 MOC/ef0BaTeNIbHOCTM, COCTOsWeNn u3 ofHoi unu Gonee TpaH3akuuii,
Kaxgas M3 KOTOPbIX COCTOUT M3 ABYX 4acTeli: KOMMOHEHTa 3HaYeHUs W KOMMNOHeHTa BpeMeHW. [Ns KOHKPeTHOW
TpaH3aKLuMn KOMMOHEHT 3HauyeHWs npeAcTaBfsieT 3HauYeHMe, KOTOpoe JApaiiBep curHana nNpuHUMaeT B HeKOTOpbIl
MOMEHT BpPEMEeHW, a KOMMOHEHT BpeMeHW 3afacT 3TOT MOMEHT BpeMeHW. Bce TpaH3akuum ynopsifiodeHbl B
OTHOLWEHNN KOMMOHEHTOB BPEMEHW.

[paliBep Bcerga cofepxuT MO KpaiHeli Mepe OfAHY TpaH3akuuio. HavanbHOe cofepxumoe ppaiiBepa,
COMNOCTaB/IEHHOTO KOHKPETHOMY CWrHany, onpegensieTcs HesABHbIM 3Ha4YeHUEeM, COMoCcTaB/IieMbIM 3TOMY CUTHany
(cm. 4.3.1.2).

[Ona nwo6oro gpailiBepa cylecTByeT POBHO OfHA TpaH3aKLWsi, KOMMOHEHT BPEeMeHM KOTOpoli HC 6osiblie, Yem
Tekyluiee BpemMa MogenMpoBaHus. KOMMOHEHT 3HauyeHWss 3Tol TpaH3akuuum ABnsetca TEeKyWUM 3Ha4vyeHuem
AparviBepa. Ecnu B pesysbTaTe NpPoOABUXEHUS BPEeMEHU TeKyliee BPeMsi CTaHOBUTCA paBHbIM KOMMOHEHTY BpPeEMeHU
cnepywolleii TpaH3akuuu, TO nepBas TpaH3aKuMs BblbpacbiBaeTCa U3 MNAaHUPYeMOW BbIXOAHOW ¢opmbl curHana,
a cregyowas CTaHOBUTCA TeKylLMM 3HavyeHuem JpaiiBepa.

93 MNapannenbHBL WK B bl30B npouepgypbl

MapanneneHbIi  BbI3OB npouedypbl  (concurrent procedure call) npepctaBnseT npouecc, cogepxawmin
COOTBeTCTBYHOLWMI nocnefoBaTeNbHbI BbI30B Mpoueaypbl.

concurrent_proccdurc_call :: =
( label : 1 procedurc_call_st;»tcmcnt

Ons no6oro napasnsienibHOTO Bbi30Ba MNpoLeAypbl CyLEeCTBYeT 3KBUBASIEHTHbIV onepaTop npouecca. 3TOT
onepaTop HC MMeeT CMUCKa YyBCTBUTE/IbHOCTVM W pa3gena 06bsBNEHWd, a pasfen onepaTtopoB 3TOro npouecca
coCTOMT M3 onepatopa Bbi3oBa npoueaypbl (procedure call statement), 3a KOTOpbIM c/legyeT onepaTtop OXWAaHus.
OnepaTop BbI3OB;» NpPOLEAYPbl COCTOMT M3 TOrO Xe MMEHW Npouesypbl M W3 TOro Xe pasgena akTU4Yeckux
napameTpoB, 4YTO W Napas/iesfibHblii BbI30B MNpoueaypbl. Kaxablii 3iopManbHHI napaMeTp npoueaypbl, akTUBU-
31MpyeMoii MmapasifiefibHbIM BbI30BOM MpoUeAypbl, AO/MKEH 6bITb K/acca CUTHa/ WM KOHCTaHTa.

Ecnu B (pakTMUEecKoil 4acTu N6Ooro anemMeHTa COMOCTaB/lieHVsi B napassieflsHOM Bbi30Be MNpoueaypbl ecTb
nepBUYHOE, 0603HAYAlOLLEE CUTHA/, U 3TOT CUIHa/ COMOCTaBMsieTCs (QOpMasibHOMY MapamMeTpy Buga in uwuau
inouf, To aKBMBafeHTHbI oOnepaTop npouecca BKAYaeT U cebs KOHEYHbI onepaTop OXWAaHUs C OMNUcaHuem
UYYBCTBUTE/IBHOCTW, COAEPXalWMM Camblii ANIVHHbIA CTATUYECKWi NpequKc KaXAoro WUMEHW CUrHana, MCMosib3y-
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CMOro KnK nepeu4yHoe B d)aKTMLIeCKOVI 4acTn M conocTaB/iAeMOro Takomy cpopmaanomy napamMeTpy; B NPOTUBHOM
crlyyae 3KBMBAaJIEHTHbIN onepaTtop Mpouecca COAEPXUT KOHEeYHbIVi onepaTop OXWAaHWUSA, HC UMEKWMWA HU SBHOrO
onncaHna 4yBCTBUTE/IbBHOCTU, HU SABHOI0O OonucaHusa YycsoBUA, HM SABHOFO ONUCaHuUA BpemMeHu 6/'IOKVIpOBKVI.
BbinosnHeHue napannenbHOro Bbi3oBa nNpoueaypbl 3KBUBasleHTHO BbINO/IHEHUKO 3KBUBaAJIEHTHOrNo onepartopa
npowuecca.
Mpumep

- - MapannesibHbli BbI3OB Npoueaypbl
CheckTiming (IPLH, tPHL, Clk. D, Q);

- - 3KBUBA/IEHTHbIW npouecc

process

begin
CheckTiming <tPLH, tPHL, Clk. D, Q>;
wail on Clk, D, Q;

end process;

MpumeduyaHwue — [NapannenbHble Bbi30Bbl Npouedypbl npeacTasnsoT IHIMOKIOCTL o6bABAATL NpoLeAypbl. BblpaxatouLre
06LLCUCNONb3YCMbIC MPOLECChl, 1 [I0BOMbHO MPOCTO CO3AaBaTb TakMe MPOLEecChl OObIYHLIM BbI3OBOM MpoLeAypbl S Bue NapansiesibHoro
onepatopa. OnepaTtop OXMWAaHUA N KOHLe pasfena OnepoTOpOB 3KBMBA/IEHTHOrO ornepaTopa npolecca nonaosseT Bbi3blBaTb npoleaypy Ges
ee 6ECKOHEYHOT0 NauuKINNaHHA. Aaxe ecnn 3Ta npouedypa Meo6sa3aTc/ibiio Mpenilu3Havuclb3 [/18 UCMoNb30BaHUsA H KayecTHe npouecca (To
eCTb OHa He CoAepXuT ornepartopa oxujaHus). Takas npouesypa MOXET COXPaHATb CBOE CyLUeCTBOBaHWe C TeyeHneM HpcMcnn (U Takum
00pa3oM 3HauyeHWsi Cce MepeMeHHbIX MOryT YAEepXOnsTb CBOE COCTOSHWE C TeYeHMEM KpeMeHW), ecnn camblii MUeHWWid onepatop 3Toi
npoueaypbl ANAACTCS ONepaTtopoM LMK, W 3TOT LMK/ COAEPXWT onepatop OXWAaHus.

AHa/IOTMYHO MOXHO rapaHTMpoBaTb. YTO Takas MpoucAy|>a MbiNaTHAETCA OAWH pan W Hadasle MOJE/MPOBaHWA, eciu ce nocneaHuit
ornepaTop SIB/SIETCS 0NepaTopoM OXMUJAHWS, He MMEIOWMM HU OMKUcanns YyBCTBUTENILHOCTW, HU OMWUCAHWA YC/IOBUSA, HW OMNWUCAHWS BpPeMeHn
6710KMPOBKM.

3HaueHne HesiBHOro o6baBnsiemMod cununa GUARD He WMEET enuswuus Ma BbIMUC/IEHWE NapaslfesIbHOrO BbI3OM1 MPOHENlYpM. €C/iM OH
He UCMonb3yeTcs SIBHO B OAHOW M3 hakTUUeckux uacteli pasgena, hakTUHeckux napamMeTpoM 3TOl NapasifesibHol Bbi30Ba Npoueaypbl.

94 MapannenbHEb N oneparTop yTBEepXAageHUs:
MapannencHblii onepaTop yTBepXAeHWs (concurrent assertion statement) npeacTaBnsieT NaccUBHbIA onepaTtop
npouecca, CoAepXaluii 3afaHHbIii onepaTop YTBEPXAEHUS.

concurrcnt_asscrtion_sfatcment :: -
| label: ) assertion-statement

Ons no6oro napasniesibHOro orneparopa yTBEPXAEHUs CyLWecTBYeT 3KBMUBA/IEHTHbIVW onepaTtop npouecca. 3ToT
9KBMBA/IEHTHbIN MPOLECC HC MMeeT HU CnuWcKa YyBCTBUTENIbHOCTW, HWU pasgenia o6bABMAeHWil. Pa3gen onepatopos
3TOr0 Mpouecca COLEPXMT oOnepaTop YTBEPXAeHUs (assertion statement), 3a KOTOpbIM cfnedyeT onepatop
oxugaHus. OnepaTtop YTBepXAEeHUsl COAEepPXUT TO Xe YC/oBWe, OnucaHue COOGLLeHMS U OMUCaHWUS Cepbe3HOCTH,
4TO W napasnsiefibHblii onepaTop YTBEPXAEHUS.

ECNM H NOrMYecKoM BbIPaXeHUW, OnpejensitoleM Yc/ioBre YTBEpPXAEeHWs, ecTb nepBuUYHOe, 0603Havaloliee
curHan, To 3KBMBA/IEHTHbIV OnepaTop npouecca Bk/IO4YaeT B cebs KOHEUHbI onepaTtop 0XuiaHusi C onucaHuem
UYYBCTBUTE/ILHOCTU, COAEPXALMWM CaMblii ANVHHBLIA CTAaTUYECKUA NPedUKC KaXKAO0ro WMMEHW CUrHana, MCMnoJsib3y-
eMOro Kak MepBUYHOE B 3TOM BbIPaXEHWW; B MPOTMBHOM C/lyvae 3KBUBAJIEHTHbI/ OmnepaTtop npouecca COAepPXUT
KOHEUHbI/ OMNepaTtop OXWAAHUS, He WMELWMWii HU SBHOTO OMUCaHWS YyBCTBUTENILHOCTM, HU SIBHOTO OMWCAaHUSI
YCNOBUSl, HU SIBHOTO OMUCaHWUsi BpemMeHu GOKUPOBKY.

BbInosiHeHVEe MapasnfiesibHOro onepaTopa YyTBEpXAEeHUS 3KBMBAEHTHO BbINOSIHEHUIO 3KBUBASIEHTHOTO onepaTtopa
npouecca.

MpumeuuaHune — [MapainenbHble BbI30BbI NMPOLEAYPbl NPEACTABNSIOT BO3MOXHOCTb OGBLSBMATL NPOLEAYPbl, BblpaKakMume
061LCHCMOMb3YCMbIC MPOLECCHl, U [AOBOMILHO MPOCTO CO3fAaBaTh TakvWe MPOLEecChl O6bUHBIM BbI30OBOM MPOLEAypbl N BUAE NapasfiefibHow
onepatopa. Onepatop OXMAAHUs B KOHLE pasgena OrepaTopoB 3KBWBA/IEHTHOMO OnepaTopa Mpouecca Mo3Bo/sieT NM3biMatb npoueaypy 6es
ee GECKOHEYHOro 3aLMKIVBAHUS, AKE eC/M 3Ta npoueaypa Weobss3arc/bio npegHasHaueHa Ans UCMO/b30BaHWs W KauyecTBe npouecca (1o
€CTb OHA He COAEPXWUT orepatopa OXuaaHus). Takas npouedypa MOXET COXPaHsiTb CHOE CyLLEeCTBOBaHUE C TEYEHWEM BpEMEHW (M Takum
npoueaypbl SIBSIETC ONEPaTopoM LUKNA, U 3TOT LMK COLEPXWUT ONepatop OXMAAHUS. AHaIOTMYHO MOXHO rapaHTupoBaTb, 4YTO Takas
npoueaypa BbINOMHAETCA OAUH pa3 st TMyaje MOAENMPOBaHUs, ec/iv ee NMOCNEeAHMI OnepaTop SIBMISIETCS ONepaTopoM OXUAAHUU, HE UMEILMM
HU OMMUCAHWSI YyBCTBUTENILHOCTW, MW OMUCAHUS YC/IOBWSI, HW OMUCAHUS BPEMEHW 6/I0KMPOBKM.

3HaAuYEHNEe HEsIBHOrO 06BLSBNIEHHOTO eHTHaga GUARD HC MMEET B/IMSHWSI HAa BbIUMC/IEHUE MapasifiefibHOro Bbi30Ba MPOLEeAypbl, Civ OH
HE MCMaTb3yCTCS SIBHO B OAHOM M3 (haKTUHYECKUX uacTeii paspena. (hakTUYecK>1X MapamMeTpoB 3TOr0 MMMOAAE/LHOTO LU KH « Mpoueaypbl.

95 M apannchnosHBLBINK oneparTop Has3HayvYeHMWSHA CUWTHana
MapannenbHblli onepaTop HasHayeHus curHana (concurrcni_signal_assignment) npeacTtaBnisieT 3KBUBa/IEHTHbIN
onepaTop npouecca, KOTOpbl/i MpucBavBaeT 3HAYeHWUS cUrHanam.
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concurrcnt_signal_assignmenl_statemcnt :: =
[label: | condilional_signal_assignment
I [label:) selectcd_signal_assignment

options :: = Iguarded 1 [transport |

CyuwecTBylOT ABe hopmbl napansieslbHOro oncp;iTt>pa Ha3HaydyeHUss curHana. OTANMYUTENbHble XapakTepUCTUKKN
KaXAoh u3 3TMX (OpPM ONMcaHbl HUXeE.

Kaxpas dopma MOXeT cogepxaTb OoAHY wnuM o06e u3 AByx onuuii guarded w transport. Onuua guarded
yKasblBaeT Ha TO, 4YTO Ofnepartop Ha3HayeHuUA curHana BblNonHAeTcsA, korga curHan GUARD u3meHsieT cBoe
3HayeHune ¢ FALSE Ha TRUE, unum Korga aTOT curHan umeeT 3HadeHune TRUE v Ha ogHOM U3 ero BXOAOB
npoucxoant cobbiTne. (TakMm CUTHAZIOM MOXeT OblTb OAWH W3 HEeABHO 06bABMEHHbIX curHanoB GUARD,
cOmMocTaB/IeHHbIX C oneparopamu 6/10Kka, MWMELWMUMN BbIpaXeHNeM 3alWnTbl; WAN UM MOXeT OblTb SBHO
06bABMEHHbLIA curHan Tuna BOOLEAN, Bugumblii r TOYKe NapanfenbHOro oneparopa Ha3Ha4yeHUsi CUrHana).
Oonuua transport ykasbiBaeT Ha TO, 4YTO oOnepaTtop Has3Ha4YeHWs CUrHana MMeeT TPaHCNOPTHYH 3afepXKy.

Ecnn ueneBol 06beKT Napassie/iIbHOro Ha3HayYeHUsa cuUrHana sABAseTcs MMeHeM, KoTopoe o603HauvaeT 3alUTHbIN
curHan (cm. 4.3.1.2). wan OH npeacTtaBnieH B opme arperata, B KOTOPOM BbIpaXeHUEe B KaXAO0M 3/1eMeHTe
COMOCTaB/IeHUs SAB/IAETCA CTaTUYeCKMM MMEHeM CurHana, Oo603HavalWwMM 3alulWeHHbI CUrHan, TOo Takoi
ueneBoli 06BbEKT HasbiBaeTCs 3allMWeEeHHbIM LeneBbiIM 06bekToM. Ecnn ueneBoil 06BLEKT napasniesnibHOro
HasHauYeHUs curHana sIBNSETCA UMeHeM, KoTopoe oG03HauvaeT elMTan, He SABMASAOWMIACA 3aWULEHHBIM CUTHa/IOM,
WA OH npejcTaB/ieH B Buae arperara, B KOTOPOM BbIpaXeHWe B KaX[OM 3J/IeMeHTe COMocTaB/IeHUsA SABJISeTCA
CTaTUYeCKMM WMEHEM CUrHana, HC SIBNAKOWErocs 3aWWUTHbIM CUIHa/oM, TO TaKOW UeneBoii 06bEKT HasblBaeTcs
He3al MW EeHHbIM LUeNneBbiIM 06BbEKTOM. CuuTaeTcsi OWMOGKONM, ecnu ueneBoli 06beKT napasisie/iIbHOro HasHavyeHus
CUrHana HC ABNSAETCA HWU TEM U HWU APYrUMm.

Ana no6oro napanniesnbHOro ornepartopa Ha3HaYeHWA CUrHana cylecTBYeT 9KBMBaJ/IEHTHbIV onepaTtop npouecca,
MMeLWmnii TOT Xe cMmbic/. OnepaTtop npouecca, 3KBUBAJIEHTHbIV Napassie/ibHOMy onepaTtopy Ha3HauyeHWs curHana,
LueneBoli 06bEKT KOTOPOro npeactaB/ieH WMEHeM CUrHana, CTpPoOUTCH cnefylowmnm ob6pas3om:

1) Ecnn B napassieNbHOM onepaTtope Ha3HayeHWs curHana 3ajaHa MeTka, TO Takas XXe MeTKa WCnonb3yeTcs
B oneparope rnpoLecca.

2) Ecnu B napannenibHOM ofepaTtope Ha3HayeHWs curHana 3ajaHa onuus transport, To 3ape3epBUpPOBaHHOE
C/I0BO transport MCnonb3yeTcsa B KaXAOM onepatope Ha3HayeHWUs CUrHasa B onepaTtope rnpouecca.

3) Pasgen onepaTtopoB 3KBMBAJIEHTHOrO ornepartopa Mpouecc» COAEPXWUT npeobpa3oBaHMe CuUrHana, KoTtopoe
nmeeT BuA: NMbO nocnepoBaTeslbHOrO oneparopa Has3HayeHUs curHana, M60 yCNoOBHOro onepartop;! nam oneparopa
Bbl6bOpa, coJepxaliero rmnocrsieqoBate/ibHble OMepaTtopbl  Ha3HayeHWs CcurHana — OAWH AN Kaxpolh  us
anbTepHaTUBHbIX (opm curHana. 3To npeobpasoBaHMe CUrHasa onpegensieT, Kakas W3 albTepHATUBHbIX opm
cuUrHana posxHa OblTb MpUCBOEHa BbIXOAHbIM curHanam. [pu 3TomM pas3gen onepatopoB MOXeT cogepxaTb
nocnefoBaTe/lbHOCTb OMNEpPaTopoB OTKOUYEHUSA, KOTOPble npefHa3HayeHbl A1 NPUCBOEHUS MYCTbIX TpaH3akuui
LesieBOMYy OOBEKTY Mapasifie/ibHOro Ha3HayeHWs CurHana npu BbINOJHEHUW OMNpefesieHHbIX YC/T0BUIA.

Ecnu B napansesnbHOM ornepaTtope Ha3HayeHWs CUrHasa ucnosib3yetcs onuus guarded, To Takoe napassiesibHOe
Ha3HayeHue curHana HasblBaeTCA 3allMLWEeHHbIM Ha3Ha4YeHneM.

Ecnu napannenbHbiii onepaTtop Ha3Ha4YeHUs CcuUrHana npeacTaBnsieT coboli 3awuuieHHoe Ha3HaudyeHue, U
LueneBoli O6GBbEKT napasi/sleNlbHOr0 Ha3HayeHUs curHana SABNSETCA 3alULeHHbIM LefeBbiIM 06BLEKTOM, TO pasfen
onepaTtopoB 3KBMBAaJ/IEHTHOrO onepartopa npouecca MMeeT BuUA;

if GUARD then
npeobpasoBaHune curHana
else
onepaTopbl OTKAOYEHUA
end if;

B npoTMBHOM cfyyae, ecnu napaifiefibHblii onepaTtop HasHayeHWss CcUrHana sBASETCS  3alWULEeHHbIM
HasHauyeHWeM, HO LEeNeBOi 06BbEKT MNapasfieflbHOro Ha3HaYeHWst CUrHana HC ABMSETCA 3alMLUeHHbIM LefeBbiM
06LEKTOM, TO pasfesl OnepaTopoB 3IKBUBA/IEHTHOTO oOrneparopa npouecca UMeeT Bug:

if GUARD then
npeobpasoBaHue curHana
end if;

HakoHel, ecnu napasnfenbHblii onepatop Ha3HAYeHUst CUTHasia He SBSeTCA 3allMWEeHHbIM Ha3HayYeHueMm u
LeNeBoii 06bLEKT NapasfieslbHOro Ha3HaYeHUs CUTHasa He SABMSETCA 3alUULeHHbIM UefieBbIM O6BLEKTOM, TO pasaen
onepaTtopoB 3KBMBA/IEHTHOro onepartop;! npouecca MMeeT BuUA:

npeo6pasoBaHue curHana
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CunTtaetcs ownbKOW, ecnv napannienbHOe Ha3HayeHWe CurHana sBAseTCA 3alUlWeHHbIM Ha3HayeHuem, a
LeneBoil 06BEKT MapasfiesibHOr0 Ha3HaYeHUsi cCuUrHana sBAseTCs 3alUUeHHbIM LeneBbiM OGbHLEKTOM.

4) Ecnn napannenbHbii onepaTtop Ha3HauYeHUs cuUrHana sBMseTcs 3alWleHHbIM Ha3HayeHWeM Wan ecnun B
KaKOM-HMOYyAb BbIpaxXeHUN (OT/IMHMHOM OT BPEMEHHOTO BbIPAXEHMWS)) BHYTPW NapasfieslbHOro onepaTtopa
HaszHayeHUs curHasa unmeeTcs NepBuMYHOe, 06O3Hauvalllee curHas, TO ornepaTtop npoLecca COAepXUT B KavecTBe
nocnegHero oneparop;» OMepaTtop OXWAaHUA C ABHbIM OMMWCaHMEM YYyBCTBUTENbHOCTW. 3TO OMNUcCaHuWe 4YyBCTBU-
TENIbHOCTU COLEPXWUT CaMblii  A/INHHbIA  CTaTUYecKUin npedMKC Kax[oro MMeHu curHana (ecnm OH  ecTb),
MCMOMb3yeEMOro KaK MepBMYHOE B OAHOM W3 BbIWEYNOMSAHYTbIX BblpaXeHuii. Bonec Toro, cenu napannesibHbIli
onepaTtop Ha3HayYeHWs curHana sBnsieTcs 3aWMUUeEeHHbIM Ha3HayeHueMm, TO OnuMcaHWe YyBCTBUTE/IbHOCTU Takxe
coaepxnt npoctoe uma GUARD. (CurHanbl, WAeHTUDOUUMPOBAHHbIE 3TMMWU WMEHaMu, Ha3biBalOTCA BXOAaMWU
onepatopa Ha3Ha4yeHuUs curHasna). B npoTMBHOM crniyyae onepaTop npouecca COAEPXWUT B KayecTBe MNOC/eAHero
onepaTtop oxugaHusi 6e3 ABHOrNO ONuUcCaHUs YyBCTBUTE/IbHOCTU, SIBHOTO OMMCaHWSA YC/IOBUSA WM SIBHOTO OMMCaHUS
BpeMeHu G610KMPOBKU.

Ecnv B 3KBMBAJIEHTHOM OMepaTope npolecca MMeeTcsl NocneAoBaTeNlbHOCTL OMepaTopoB OTK/UYEHUs, TO 3Ta
nocnefoBaTeslbHOCTb COAEPXWUT OAHO MocfnefoBaTesibHOe Ha3HayeHuMe CurHana pAns  Kaxgoro CcKansipHoro
MOA3/NCMCHTa LesieBOro ob6bekTa napannesibHOro oneparopa HasHayeHuUsl curHana.

ANnsa Kax[oro Takoro nocsiefoBaTeNlbHOrO0 Ha3HavyeHUs CurHana LuesieBoli 06beKT 3TOro HasHadyeHusa saBnseTcs
COOTBETCTBYHOLWMM CKanspHbIM MNOA3/ICMCHTOM LeNeBOro o6bekrta napasnsiesibHOro HasHayeHUs curHasna, a dopma
CUrHasia 3TOro Ha3HauyeHUs ABMSIETCA NYCTbIM 3/1eMeHTOM <{lopMbl CWUTHana, BbIpaXeHWe BPEMEHU KOTOPOro
3alaHHO MpuHMMaeT crneuudgurkaunio oTka4veHnsa (cm. 5.3).

Ecnu ueneBoil 06bEKT MNapassie/ibHOro ornepartopa Ha3HauyeHWs curHana npeacrtaBneH B dopme arperarta, To
MMeeT MECTO TO XXe caMoe npeoGpa3oBaHue. Takoli UeneBOli OGBLEKT MOXET cofepXaTb TOMIbKO JIOKaslbHO
cTaTuyeckne WMeHa CUTHaNOoB, M HWKaKue ABa VMEHW CUTHA/IOB HC MOryT WAeHTUduuupoBaTb OAVWH W TOT Xe
06BbEeKT UAN NOA3/ICMCHT.

CuuntaeTca owwnbkKol, ecnn nycToli anemMeHT OPMbI CUrHana cTouT B OpMe curHana napansesibHoro
onepartopa Ha3HayeHWs curHana.

BbinonHeHne napansienbHOro onepartopa Ha3HaYeHWs CUrHasa 3KBUBASIEHTHO BbINOJ/IHEHUIO 3KBUBAIEHTHOTO
onepatopa npouecca.

MpwumeuuaHu e — MNapannenbHbliii onepatop HasHAYeHWst CUrHanNa, YOPMbl CUTHaIA U Hesernoil 06GBEKT KOTOPOTO COAEPXUT
TONbKO CTaTUYECKNE BbIPAXEHWS, 3KBUBAJIEHTEH OMepaTopy Npouecca, KOHEYHbI onepaTop OXWAAHWsS KOTOPOro HC WMEET SIBHOTO onucaHue
YyBCTBUTENIbHOCTU, W MO3TOMY OH 6yAeT BbINOSHEH OAMH pPanl LEeNMKOM W Hayane MOAENUpOoBaHUs, a TareM MPUOCTAHOBNEH MOCTOSIHHO.

9.5.1 YcCNoBHOe Ha3HaudyeHue curHana
YcnoBHoe Ha3HauyeHue curHana (conditional signal assignment) npeactaBnsieT onepaTtop npouecca, B KOTOPOM
npeo6pasoBaHMe CUrHana 3afaHo YC/IOBHbIM OMNepaTopoM.

conditional_signal_assignmecnt :: =
target <= options condititonal_wavcforms;

conditional_waveforms :: -
{ waveform when condition else }
waveform

LI,HFI KOHKPETHOro YycCJ/IOBHOro Ha3HayeHuda CurHana cyuwecTtByeT COOTBeTCTBy}OLLU/IVI emy 3KBUBAJIEHTHbIN

onepaTtop npouecca, Kak onpegeneHo 4n1a A60ro napasnesibHOro oneparop;» HasHadyeHus curHana. Ecnm ycnosHoe
Ha3HayeHue curHana umeeTt opmy:

targen <B options waveform1l when condition| else
wavcformz2 when condition2 else

waveformN— 1| when conditionN— 1 else
waveform N

’

TO npeo6pasoBaHMe curHasa B COOTBETCTBYHOLEM ofepaTtope npouecca MMeeT Buf

if condition! then

target o | transport ) waveform:;
elsif condition then

target <» | transport | wavcformz;



FOCT P 50754—95

target <= [ transport | waveformN—1;
else

target <= | transport | waveformN;
end if;

Ecnn ycnoBHble ¢opmbl curHana (conditional waveforms) npeacTtaBneHbl egUHCTBEHHOI (DOPMOWM curHana, TO
npeo6pasoBaHne CuUrHasa r COOTBETCTBYIOLEM OnNepaTtope npoLecca MMeeT BuUf,

target <= | transport ] waveform;

XapakTepucTukn ¢opm curHana v ycnoBuii B YC/IOBHOM OMepaTope HasHauyeHus [0/1KHbl 6blTb Takumwu,
4TO6bl YC/IOBHbLIN OMNepaTop B 3KBMBAJIEHTHOM oOMNepaTtope npouecca sBASMCA AONYCTUMbIM OMNEepaToOpPOM.
9.5.2 BbI60/l04HOE Ha3HayeHWe CUTHana

BbibopoyHoe Ha3HauyeHue curHana (selected signal assignment) npegctaBnsieT onepaTtop npolecca, B KOTOPOM
npeo6pasoBaHne curHasna 3ajaHO onepaTopoM BblGopa.

sclccted_signal_assignment :: -
with expression select
target <- options sclccied_wavefornts ;

selectcd_waveforms :: =
{ waveform when choices , }
waveform when choices

[Nsi KOHKPETHOro BbIGOPOYHOIO Ha3HAYEeHUs CUrHana CyLecTBYeT COOTBETCTBYHOLWNIA 3KBUBANIEHTHbIV onepatop
npouecca, Kak ofnpeAesieHO AN N6GOro napasseflsHOro onepaTopa HasHayeHWs curHana.

Ecnn Bbi6OpoyHOE
HasHayeHue curHana wumeet copmy

with expression select
targe«<= options waveform! when choicejistl,
waveformz2 when choicc_list2 ,

waveformn— | when choicedistn—I1,
waveformn when choiccjistn;

TO npeob6pa3oBaHMe CUrHana B COOTBETCTBYHLLEM oOnepaTope npouecca MMeeT BUA

case expression is
when choicejistl =>

target <- [transport] waveform:;
when choicclist2 ->

target <- [transport] wavcform:;

when choiceJistN—1 ->

target <- (transport] waveformn—I;
when choiccJistN ->

target <= [transport: waveformn;
end case;

XapaKkTepuCTUKNU BblpaxeHusi BblGopa, POPM curHana ¥ BbIGOPOB B onepatope BbIGOPOYHOTO HasHayeHus

AO0JIKHbI 6bITb Taknmum, YTOObI onepartop Bbl60pa B 3KBMBaJIEHTHOM oOnepatope npouecca dABsidanca AonyuweHHbIM
onepaTopom.

96 OneparToOp KOHKpPpeTMnsayuwuwu KOMTMNDOHEHTa
OnepaTtop KOHKpeTu3auumum KomnoHeHTa (component instantiation statement) onpepgenser NOAKOMMNOHEHT
o6bekTa npoekTa, B KOTOPOM OH WCMNO/Ib3yeTCs, W COMOCTaB/IsieT CUrHa/bl C NOpTamMu 3TOr0 MNOAKOMMOHEHTA.
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JTOT NOAKOMMNOHEHT S$IBNSETCA OAHUM 3K3eMMN/IsipOM Kiacca KOMMOHEHTOB, OMNPEeAEsIIEMOr0 COOTBETCTBYHOLWMM
06bSIBNIEHNEM KOMMOHEHTA.

coniponent_inslanliation_slalcmecnt :: =
instantiationJabc\: component_nnan\c
|generic_map_aspcct |
|port_map_aspect [;

Mma komnoHeHTa (componcnl name) AO/MKHO NpeAcTaBNATb MMS KOMMOHEHTa, OMMCaHHOe B O06bABMEHUU
KOMMOHEHTA.

AcnekT oTo6GpaxeHWs napameTpoB HacTpolikm (generic map aspect), ecnu 3ajaH, conocTasBfsieT KaXAaomy
NokasibHOMY napameTpy HacTpoWku (MIn ero MnoA3/ICMCHTY) B COOTBETCTBYHOWEM OOBABMNEHUM KOMMOHEHTa
oTAeNbHbIN haKkTu4yecknii napameTp HaCTPOWKU.

Ana KaxAoro NoKanbHOro napameTpa HacTpolkv (Mn ero MoA3/ICMCHTa) AO/HKHO 6biTb 3aaHO TOYHO OAHO
conocTtaBneHne. AHaNIOTMYHO, acnekT oTob6paxeHus noptoB (porl map aspect), ecnu 3agaH, conocTaBiseT
KaXAOMy /OKaslbHOMY MOpPTYy (MM MNOA3/ICMCHTY) B COOTBETCTBYHOLIEM OOGDBSIB/IEHM KOMMOHEHTa OTAe/bHbIi
pakTnyecknii napameTp. NS Kax[oro siokasbHOro nopta (UK ero nNoA3feMeHTa) AO/DKHO 6biTb 3a4aHO TOYHO
OfHO cornocTaBfieHne. AcnekTbl OTO6paxeHMs MapaMeTpoB HaCTPOMKM M acnekTbl OTO6GpaXeHus MNOpPTOB OnucaHsbl
B 5.2.1.2.

Il pMMCcuyanmc — [HA CBA3bIBAHUA KOHKPETHOrO 3C3eMMNasipn KOMMOHEHT C O6BEKTOM MPOEKTa W «MIOCTaKNenusi IoKabHbIX
napameTpe* HacTPOMKM W NOKaNbHbIX MOProB C (hOPMasibHLIMK MapamMeTpamMy MACTPONKH U (hOpMIIM!bIMKA MopTamy 3TOro 0GbEKTa MOXKET
6bITb HCMa/IbaooaHa creuudmkaymus KoHurypaumm.

Onepartop KOHKPEMNWHUY KOMMOHEHTA MOXET 6biTb UCMaNbiOBaH A/1s NpPeacTaB/Cuisi CTPYKTYPHOW OpraHmsaumy npoekta. Mcnonb3sys
06|.HBNEUNSI KOMMOHEHTOB. CUTHAIO* 1 OMNepaTopbl KOHKPETU3ALMW KOMYONC.ITOM. KOHKPETHbIA <Wi>-TPEHMMH TWM MIOTaHMii) 60K MOXeT
6bITb ONMUCaH » TEPMUHAX MOAKOMMOHEHTOB, M3WMMOCLLOAHHBIX MpPK MOMOLM CUTHASIOB.

KOHKpeTu3aumm KoMMNoHeHTa 0GECNEUMBAET CPENETNO CTPYKTYPUPOBAHUS NIOTMYECKON AEKOMMO3NLMN NPOEKT. [OUMbIC CTPYKTYPHbIE MU
NOBEAEHUYECKNE XapaKTEPUCTVKM KOHKPETHOI MOAKOMMOHEHTa MOryT Chirb OMUcaHbl MCOXC. KOHKpeTU3auusi KOMMNOHEHTa Takxe obecreunsaet
MeXaH13M MHOTOKPaTHOrO MCMO/b30BaHWS CYLIECTBYIOLMX MPOEKTOB, HAXOASLIMXCS B GUGIMOTEKE MpOEeKTa.

Crneuudukaums KoHMUIypaLnuyu MOXeT CBsi3blBaTb KOHKPETHbI 3K3eMMN/isip KOMMOHEHTA e CyLecTBYHLMM OGHLEKTOM NpoekTa, Aaxe
€Cc/IM napameTpbl HACTPOKM M NOPTbl N OGBLABNEHMM O6BLEKT TOYHO HE COBMAAAlOT C napameTpamy HACTPOWKW U MopTamu KOMMOHEHTa.

9.6.1 KOHKpeTMu3auma KOMMOHEHTa

OnepaTop KOHKpeTu3auuMM KOMMOHeHTa M COoOoTBeTCTBylWas crneundukaums KoHdurypauyumm, B3ATble BMecCTe,
npegnonaratT, 4TO uMepapxus 6M10KOB BHYTPU Ob6bekTa MNpoekTa, cofepxalero KOHKpeTu3auuio KOMMOHeHTa,
OyfeT paclmpeHa YyHUKanbHOU Konuveli 6510Kka, OnpefesieHHOro APYruM OGBHEKTOM MpoekTa. ACMeKT OTOGpaxeHus
napaMeTpoB HaCTPOIKM M acnekT OTOGpPaXeHUs MNOpTOB H oOnepatope KOHKpeTM3auuum KOMMOHeHTa U B
cBA3blBaOWEM yKasaHun crneundukaunm KoHdhurypaumm naeHTuuUmpyoT coefuHeHUs, KoTopble JO/DKHbl ObITb
cAenaHbl C Lefbi0 BbIMOSIHEHNSI pacLIMpPeHus.

OnepaTop KOHKpeTM3aLWM KOMMNOHEHTa 9KBUBAas/IeHTEH MNape BJIOXKEHHbIX OnepaTopoB 6/10Ka, CUENIALWMNX
nepapxuto 6710koB B MoAyne MpoekTa, cogepxallem 3TOT Onepartop KOHKpeTu3auuw, C YHUKanbHOU Konuew
nepapxun 6M10KOB, cofepxalieiica B Apyrom o6bekTe npoekTa (TO eCcTb MNOAKOMMNOHeHTe). BHewHwuii 650k B
3TOl Nape npeAcTaB/isieT 06bAB/EHNE KOMMOHEHTAa; BHYTPEHHUI 6N10K npeactaBsiseT 06beKkT MPOekTa, C KOTOpbIM
3TOT KOMMOHEHT cBfA3biBaeTcA. Kaxablii 13 3Tux 6710KOB onpegensieTcs onepatopom 6/10kKa.

3aronioBOK onepaTtopa 6/10Kka, COOTBETCTBYIOLEro 06bABMIEHNIO KOMNOHEHTa, COCTOUT M3 ONMUCaHUs napameTpoB
HacTpPOWKkM M onucaHus MNopTOB (ECM OHW ecTb), 3afaHHbIX B 3TOM OODBLSAB/IEHUN KOMMOHEHTa, 3a KOTOPbIMU
cneflyeT acnekT oTo6paxeHUs napameTpoB HACTPOMKM M acnekT OTOGpaXxeHUsi NOPTOB (eCc/iM OHU ecTb), 3afaHHbIX
B COOTBETCTBYIOLEM oOrnepaTtope KOHKpeTu3auunm KOMmnoHeHTa. Cmbicn ob6oro umaeHTudumkartopa, cToswWero B
3arofiloBke 93TOro onepartopa 6s10ka, TOT Xe, KOTOPbIA MpuAaeTcA COOTBETCTBYHOWEMY BXOXAEHWUIO 3TOro
naeHTUunkatopa B onucaHwe napaMeTpoB HaCTPOliKW, OMUcaHMe MOPTOB, acnekT OTOo6paxeHWs napameTpoB
HacTpoOMKM uAn acnekT oTo6paxeHWss MOPTOB COOTBETCTBEHHO.

Pasgen onepatopoB onepatopa 6/10ka, COOTBETCTBYIOLWEro O6bABMNEHNIO KOMMOHEHTa, COCTOUT W3 BJIOXEHHOro
onepatopa 6/10ka, COOTBETCTBYIOLIEr0 OOBEKTY MpOeKTa.

3aronoBok onepatopa 6s10ka, COOTBeTCTBYHOLUEro O6bLEKTy MpoeKkTa, COCTOMT W3 OMUCaHWuii napameTpoB
HacTpolikm W NopTOB (EC/IN OHW €ecTb), 3aAaHHbIX B 00BABMEHUN O6BEKTa, onpegensiouwem uHTepdelic 3Toro
obbekTa npoekTa, 3a KOTOPbIM CNeAyloT acnekTbl OTO6paxeHUs napameTpoB HACTPOWKM M MNOPTOB (€CNU OHU
ecTb), NCNOMb3yeMbiX B CBA3blBalOLWEM yKa3aHWUW, KOTOPOe CBA3blBaeT 3K3eMMN/IsiP KOMMOHEHTa C 3TUM O6GBbEeKTOM.
Paspgen o6bsABneHuli onepatopa 6/10ka, COOTBETCTBYHOWErO OOGBLEKTY MPOEKTa, COCTOUT U3 06bABEHUNA, CTOALWMX
B pasfenie 06bABEHN 06bekTa, 3a KOTOPbIM C/iefyloT 06bAB/IEHNS, CTOAWME B COOTBETCTBYIOWEM apXUTEKTYPHOM
Tene. Pa3gen onepatopoB onepatopa 6/10ka, COOTBETCTBYHLLIEro O6bLEKTYy MnpoekTa, COCTOUT W3 napasiniefbHbIX
onepatopoB, CTOSWMUX B pasfjesie onepaTtopoB 06bekTa, 3a KOTOpbIMW CAeAyloT napassesibHble onepaTopsl,
cTosilyMe B pasfefnie ornepaTtopoB COOTBETCTBYIOLWEro apXUTEeKTypHOro Tena.
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Cmbicn no6oro ugeHtTugukaTopa, cToswero B 060M MecTe 3TOoro onepatopa 6/70Ka, TOT Xe, KOTOPbIi
NpMAaeTcsl COOTBETCTBYIOLIEMY BXOXAEHMIO 3TOMO0 WAEHTM(MKATOPa B OGbLSB/IEHVME 06bEKTa WU apXUTEKTypHoe
TE/I0 COOTBETCTBEHHO.

MpuMep — TMMycTb uMeloTcs crefylolime onucaHus:

- - 0oObsABNEHWEe KOMMOHeHTa
component COMP port (A, B: inout BIT);
- - cneuudukaunsa KoHdwurypauymun
for C: COMP use

entity X(Y)

port map (Pl -> A2, P2 -> B);
- - onepatop KOHKpeTu3auuu KOMMOHEHTa
C: COMP port map (A => S|, B => S2>;
- - 061,5IBJIeHNe OGBEKTA U apXUTEKTYpbl

entity X is

port (PI, P2: inout BIT);

constant Delay: Time: - Ims;
begin

Check Timing (PI1, P2, 2 * Delay);
end X;

architecture Y of X is
signal P3 : Bit;

begin
P3 <- PI after Delay;
P2 <- P3 after Delay;

B : block
begin
end block;
end Y;

Torga cnepywoumne onepatopbl 6710ka peasin3yloT cuensieHne nepapxmm G/IOKOB, B KOTOPOW O6GBLABMEH KOMMOHEHT
C c wunepapxwueii 6n10KoB, 3akIO4YeHHOW B 06bekTe npoekta X(Y)

C: block - - 610K KOMMOHEHTa
port (A, B: inout BIT); - - JlIOKa/ibHble MOPThbI
port map (A -> SI. B -> S2); - - cBA3blBaHue

- - hbakTuyeckne/nokanbHble

begin
X: block - - 610K 06bekTa MnpoekTa
port (PI, P2 : inout BIT); - - hopmasibHble MOPThI
port map (Pl -> A, P2 -> B); - - CcBfA3blBaHue
- - J/I0KasibHbIX MOPTOB C (hOpMasibHbIMU
constant Delay : Time : = 1ms - - 06bsiBNEHMe 13 06bekTa
signal P3 : Bit ; - - 0oObsiB/IeHME M3 apXUTEKTypbl
begin
Check Timing (PI, P2, 2 * Delay); - - onepatop u3 o6bekTta
P3 <- PI after Delay; - - onepatopbl U3 apXUTEKTypbl
P2 <* P3 after Delay;
B: block - - BHYTPEHHSS wuepapxusi 6710K0B
begin
end block B;
end block X ;
end block C ;

PacwunpeHnss nepapxuu 6710KOB, npegnosiaraembie ornepaTtopamMy KOHKpeTusauun KOMMOHEHTOB, CBSi3aHHbIX C
ob6bekTamm MNpoekTa, peasnsdyloTcs B MNpouecce NpeABbINOSIHEHUS Mepapxun npoekta (CM. pasgen 12).
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97 OnepaToOp reHepauyunmu
OnepaTop reHepauuun (generate statement) oGecneumBaeT MexaHU3M MUTEPaTUBHOTO WM YC/IOBHOIO MpefBbl-
MOJSIKCHUA 4acTu OnucaHus.

generatc_statement :: -
generateJabcl
gcneration_schcmc  generate
{concurrcnt_slatcment}
end generate [generatejabel | ;

generate_schemc :: -
for ge/jm*/e_parameter_spccificalion
| if condition

label :: = identifier

Ecnn B KOHLUe onepatopa reHepaumm cCTOUT MeTKa, TO OHa [OJIXHAa MOBTOPUTb METKY orepaTopa reHepauuun
(generate label).

Ans onepatop;! reHepauuMn co cxemoli reHepauummn (generation scheme for) cneuundukayna napameTpa
reHepauun (generate parameter specification) saBnseTca o06bsABNEHWEM MapamMeTpa reHepauun C 3afaHHbIM
naeHTudukatopom. [llapameTp reHepauuyn ABMSETCA KOHCTAHTOW, TUMNOM KOTOpoOW nABnseTcsa 6a3oBblii  TuN
AVCKPeTHOro Awanas3oHa, 3afaHHOro B cneundukaunm napameTpa reHepayuu.

MpcaBbINOSIHCHUC onepaTtop;) reHepauuu onucaHo B 12.4.2.

Mpumep —

B: block
begin
LI: CELL port map (Top, Bottom, A(0), B(0>);
L2: for | in | to 3 generate
L3: for J in | to 3 generate
L4: if 1+J >4 generate
L5: CELL port map (A(l—1), B@—1), A(l), B@)>;
end generate:
end generate;
end generate;
L6: for 1in 1 to 3 generate
L7: for J in | to 3 generate
L8: if I+J < 4 generate
L9: CELL port map (A(I+1), B(J+I), A(l), B@J));
end generate:
end generate;
end generate;

end block B;

10 OBJ/IACTb [AEWCTBUA U BUAMMOCTb

B paHHOM pasgene onucaHbl npaBufaa, onpegensiowune ob6nactu pelicTBus u  npasBuna, onpegensiouine
BUANMOCTb WNAEHTMHUNKATOPOB B pas/IMYHbIX TOYKax TekcTa onucaHusa. B dopmynupoBke 3Tux npasun
ncnonb3yetcss NOHATUE 06nactu 06bABAEHUNA.

101 O6nNnacTtThb o6 bAaBNeHUINR

O6nactb 06bsABNeHNs — 3TO 4YacTb TecTa onucaHusa. OTgenbHas o06nacTb 06bsBeHUs dopmupyeTcs
(TekcTyanibHO) CneayWNUMN KOHCTPYKLUSAMU:

1) O6bsBNeHMe 06BbeKTa, B3ATOe BMeCTe C COOTBETCTBYOLMUM apXMTEKTYPHbIM TesioMm.

2) O6bsBMEeHMe KOHpUrypaumn.

3) O6bsB/ieHMe NoAnNporpaMmbl, B3ATOe BMECTe C COOTBETCTBYHOLWMM TesloM MoANporpamMmmbl.

4) O6bsABMeHWe nakeTa, B3ATOe BMeCTe C COOTBETCTBYHLWMM Te/loM (ec/iM OHO ecCThb).

5) O6bsiB/IeHMe CTPYKTYpHOro Tuna.

6) O6BbABNEHME KOMMOHEHTAa.

7) Onepatop 650kKa.

8) OnepaTtop npouecca.

9) OnepaTtop uywukna.
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10) KoHcpurypauusa 6noka.

11) KoHdurypaums KOMMNOHEHTA.

B KkaxAgomM ©3 BbllWeyKasaHHbIX C/lydyaeB cuuTaeTcs, 4YTo o065acTb 06bsABMAEHMM COMOCTAaBNAETCA C
COOTBETCTBYHOLWNM 0O6BbABMEHNEM WM OonepaTtopoM. CumTaeTcsa 4TO 06bABMEHWe cTOUT MENOCPeACTBEMNO BHYTPU
o6s1acTn 06bABNEHUIA, ecnn 3Ta 06/1acTb AB/SETCA CaMOW BHYTpPeHHel 061acTbio, 06beMIOLWEN 3TO 06bABEHME,
HC yuuTbiBasi Npu 3TOM 061acTb O6BLABAEHWIA (CeTM OHa eCTb), COMOCTABJ/IEHHYIO C CaMUM O6GbSB/EHUEM.

HekoTopble o6nacTn 06bABNEHUI COCTOAT W3 pa3ferbHbliX 4YacTeld. Kaxpasa ob6nactb 06bABAEHWMU, TeM He
MeHee, paccmaTpuBaeTcs Kak (/lorMyecku) HenpepbiBHas 4YacTb TekcTa onucaHusa. CnepoBaTtesibHO, ecnn
Kakoe-M60 MpaBu/Io OMpefessieT YacTb TEKCTa Kak TEKCT, PACAPOCTPaHALWMNACA OT HEKOTOPOIA creunduueckoii
TOUKM ob6nacTn 06bABAEHU [0 KOHUa 3TOW 061acTu, TO 3Ta 4acTb SB/SETCA COOTBETCTBYIOLWMWM MNOAMHOXECTBOM
3TOli o06nactm o06bABNEHWUA (U, cnefoBaTeflbHO, OHA HC COLEPXUT TMPOMEXYTOUHbIX OOGBLSABNEHUN MeEXAY
obbsABNeHNneM uHTepdielica U COOTBETCTBYIOLWMM 06bABNEHMEM Tena).

10.2 O6nacTb nenhcTBMUSA o6baBnewunwunii

Ana  kaxpon copmbl 06BABMNEHWUS MpaBuiamun A3blka onpegesisieTcs HekoTopas 4acTb TekcTa OnucaHus,
HasblBaemMass 06/1acThbi0 [eCTBUSA 06bABNEHUS. O6MacTbio AeliCTBUSA O6BLABMNEHUS TakXe HasblBaeTcs 06/1acTb
[eicTBuA 060ro MOHATUA, OMNUCAHHOIO 3TUM o6bsaBneHvem. Bonee Toro, ecnun o6bsBAeHMEe conocTaBnseT
HekoTOopoe o0603HavyeHune (Mn6o wnpaeHTUukaTop, NM6G0O CUMBOMBHLIN nuTepan, nmMbo cumBON oOnepaTopa) C
onncbiBaeMbIM MOHATUEM, TO 3Ta YacTb TeKCTa TakKXe Ha3blBaeTcA 06/1acTbio AelicTBMA 3TOro 0603HavYeHus.
BHyTpn o6bnactn AeicTBUSA MOHATMA W TO/IbKO Tam CyLWecTBYKT MecTa, B KOTOPbIX [OMyCKaeTCs WCMo/b30BaHue
cornocTaB/IEHHOro 0603HaYeHUs B LeNAX CCbIJIKM Ha ONMCaHHOe NOoHATMe. Takune MecTa onpefesnsAlTCcsa npasuaammn
BUAMMOCTA W COBMELLEHUS.

O6nactb AelCTBUA OOBABNEHWUSA, CTOSLEro HEernocpeAcTBEHHO BHYTPU 06/s1acTM 06BbAB/IEHUI, pacnpocTpaHseTcs
OT Havyasa I3TOro O06bABAEHUS A0 KOHUa o06nacTn o6baABNeHWl: 3Ta YacTb 06s1acTU  AelcTBUMA 06bSABAEHUN
HasbliBaeTcs HEMOCPeACTBEHHON 06M1acThi0 AeiCTBUA. Bonee TOro, AN KAXAOTO M3 O6BSBIEHWUIA, NepeUncieHHbIX
HWXe, obnacTb AeCTBMUA 3TOro 06BLABMEHUSA pacnpocTpaHseTca 3a npefesibl HeMmocpeAcTBEHHOW ob6nactu AeiicTBus.

1> O6bABMNEHUS, CTOsIWME HenocpeAcTBEHHO BHYTPU O6GbBABMEHMS nakeTa.

2) O6bsBNeHMA 3/ieMeHTa B ONMCaHUM CTPYKTYpHOM Tuna.

3) O6bsABneHve copManbHOro napameTpa B O6BbSABMNEHWM MOANPOrpamMmbl.

4) O6bsBNEHME NOKa/IbHOrO napamMeTpa HaCTPOWKM B OOGBLSAB/IEHNM KOMMOHEHTA.

5) O6bsABMEHVWe NOKa/IbHOTO nopta B OOBLABEHUM KOMMOHEHTA.

6) O6BABNEHMe (opManbHOrO napameTpa HacTpOWkM B 06bABEHUM OObeKTa.

7) O6bsABNeHue opmasibHOro nopTa B 06bABNEHUN OO6bekKTa.

Mpu OTCYTCTBMM OTAENbHOrO O6GbABNEHMA MOAMporpaMmbl crneundukaums noanporpamMmbl, 3agaHHas B Tene
nognporpaMmmbl, BefeT ceba Kak 3TO 06bsBMEeHWe, W NpaBuao (3) B 3TOM cay4vae Takxe MNpPUMMeHUMo. B kaxgom
N3 MNepeyncrieHHbIX Crly4yaeB KOHKpPeTHOe OObsABMieHWe CTOUT HenocpeAcTBEHHO BHYTPU APYroro o6bABAAIOLLErO
06bABMeHNss, U obnacTtb AelicTBUII NepBOro pacnpocTpaHseTcs [0 KOoHua obnactn pgeiicTtBus BTOpPOro.

B [OMOJIHEHMWE K BbIWEONUCAHHLIM MpaBuiaM, 061acTb AelicTBusi NI0O0r0 06bABNEHNS, COAEPXALLEro KoHel
pa3fena oGBLSBNEHUI KOHKPEeTHOro 6s0oka (IM6o BHelwHero 6/10Kka, onpegensieMoro o6bLEKTOM MpoekTa, nbo
BHYTPeHHero 6s10ka, onpeAensemMoro ornepaTtopom 6/710ka) pacrnpocTpaHseTcss Ha 060bsAB/eHMe KOHduUrypauyuu,
KOH(urypupytouee 3TOT 610K.

Ecnu  KOHdUrypauuss KOMMOHEHTa WCNosb3yeTcs Kak 3/1IeMeHT OObsB/eHWA HenocpeACTBEHHO BHYTPWU
KOH(purypauum 6noka, KoHcurypupytoweli KOHKPeTHbI 670K, M 06nacTb AeACTBUA KOHKPETHOro O6bABMAEHUS
COLepXUT KOHel, pasfgena obbABneHuii aToro 6s10ka, TO 06nacTb AENCTBMA 3TOr0 O6BSB/IEHWS pacnpocTpaHseTcs
OT Hayana [0 KOoHua ob6nactu o6bsABNEHW, COMOCTaB/IEHHOW C 3TOW KOHMUrypaunein KOMMNOHeHTa. AHasnormyHble
npaBvMna MNPUMEHSAIOTCA K KOHdUrypauunm 6710Ka, WUCNOMb3YyeMoi Kak 3/1eMeHT O06bsABMEeHUss HernocpeAcTBEHHO
BHYTPU Apyroii KoHdurypauum 610Kka, Npu ycnoBuM UTO nepBasi KOHUrypupyeT BHYTpeHHWi 6510K. Bonee
Toro, obnactb AeicTBUSA ONUCAHUA MCMNOMAb30BaHWA pacnpocTpaHseTcs aHanornyHbiM obpasom. HakoHel, o6nacTb
nencTBmMs 6UGINOTEYHOTO MOAY/IS, COAepXallerocss B 6MG/IMOTEKE MPOEKTA, pPacnpocTpaHsieTcss BMecTe € 06/1acTbio
LEeCcTBUA JTIOTMYECKOro MMEHU 6UGNOTEKN, COOTBETCTBYHOLLETO 3TOW 6GMOGIMOTEKe NpoekTa.

Mpum eyaBHe — BbilleonucaHHble nNpaBaM B OTHOLIEHUN 0GSMOU [elCTBMS NPUMensikHes KO BceM hopmMam OGBABMEHUS.
B 4aCTHOCTW, OHU MPUMEHSIIOTCA TaKKe K HESIBHbIM OGBLSBMEHUSIM.

103 BuagummocThb

CMbIC NosiBIEHUA unAeHTU(uKatopa B KOHKPETHOM MecTe TeKkCTa onpefenseTca npasuiamnm BUAUMOCTH, a
B C/ly4yae COBMELEHHbIX OOGbBSABMEHWA — npaBuiaMmy coBMelleHUs. oh TepMUHOM WAEeHTUUKATOP B faHHOW
rnaBe MoHMMaeTca /060l MAeHTUUKATOP, OT/IMYHLIA OT 3ape3epBUPOBAHHOrO cnosa. [on TepmuMHOM “mecTo"
B fAaHHOW rnaBe MOHUMAaKTCA TC MecTa, B KOTOPbIX MOXeT CTOATb JIeKCUYECKUI 3neMeHT (Takoi, Kak
npaeHTucukatop). Mos COBMELWEHHbIMU OOBLABMEHNAMU B AaHHON [/1aBe MNOHUMAalOT COBMeLleHHble OObAB/IEHNS
nognporpaMm 1 NUTEPasoOB MepeyuncsieHns.
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Ans xaxaoro naeHtudmnkaTtopa M H KaxAoM MecTe TekcTa npaBvaaMu BUAMMOCTWU yCTaHaB/IMBAETCSA MHOXEeCTBO
06bABMEHNA (C 3TUM  unAaeHTUdUKATOPOM), KOTOpoe onpegenseT BO3MOXHbl€ CMbIC/Ibl MOSABMEHUSA  3TOrO
naeHTudmnkatopa. O6bABNEHWe cuMTaeTcs BUIMMbIM B KOHKPETHOM MecTe TekcTa, eCc/in COrflaCHO npaBuiam
BUAMMOCTU 3TO 06bsiB/ieHMEe onpegesnisieT BO3MOXHbI/ CMbICT 3TOro nosiBNeHusi. [pu  yCTaHOBMEHUU CMbIC/a
Takoro o6bSABMEHUST BO3MOXHbI ABa Clyvas:

1 MpaBunamMn BUAMMOCTU YCTaHOBJIEH MO KpaWHei Mepe OAWH BO3MOXHbIN CMbICA. B 3Tom cnyuyae npasuna
BUAMMOCTN SIBNSAIOTCS [AOCTATOYHbIMW A1 YCTAHOBMEHUST O6bBSBMEHUSA, onpeaessiolero CMbICA MOABAEHUS
vaeHTUdUKaTop;!, nan nNpu oTCyTCTBUM Takoro O6bSABNEHUA — AN YCTAHOBJ/IEHUS TOT (hakTa, 4YTo 3ro nosiBfieHve
HeAonycTMMO B 3TOM MecTe.

2 TMpaBunamu BUAUMOCTW YycTaHoBneHo 60/ee OfHOTO BO3MOXHOIO CMbICNa. B 3ToM cnydae nosiBfieHue
naeHTugukaTtopa foNycTMMO B 3TOM MecTe, eC/iM U TOJIbKO eC/iM TOYHO OAHO BUAMMOE o6bsiBieHue npuemsemMo
B 3TOM KOHTEKCTe A1 NpaBW/l COBMELLEHUS.

O6bABNEHNEe BUAUMO TOSIbKO B MNpejenax onpefesieHHON 4acTu AelcTBMA; 3Ta YacTb HaudyMHaeTcs cpasy 3a
3TMM 06bsIBIEHMEM, 3a MWCK/IIYeHWEM OGbsIBEHWs MOAy s MpoekTa, Korga aTa 4YacTb HauMHaeTcss HernocpencT-
BEHHO MoC/le 3ape3epBMPOBAHHOIO cfioBa is, CTosWero nocse uaeHTudukaTop;! aToro mopyns.

BuanNMOCTb MOXeT 6biTb MO0 KOCBEHHOW, NGO HernocpeacTBeHHOW. O6bsaBneHne BuanMo KOCBEHHO B MecTax
onpegensieMblX cneaylwmm npaBuiamMu:

1) Ans nepBMYHOro MOAyNsA, cofgepxalierocs B 6ubnnoTeke: Ha MecTe cydpukca B COCTaBHOM UMeEHU
npeckc KOoTOporo o6o3HayaeT 3Ty 6GUBAMOTEKY.

2) [OnA apxuMTeKTypHOro Tefna, COMOCTaB/IEeHHOTO C KOHKPeTHbIM 06bsABfeHVeM ob6bekTa: Ha MecTe
cneyndukaunm 6n10ka B KOoHurypauum 6n0ka O BHewHero 6510ka, MHTepdeiic KOTOPOro onpeaensietcsa atmm
o6bABEHMEM O6BbeKTa.

3) AnAa ob6baABNeHWs, 3a4aHHOI0 M OOBABMEHUM MNakeTa: Ha MecTe cyddukca H COCTaBHOM WMeHU, npedurkc
koToporo o6o3HayaeT 3TOT MNakeT.

4) Ona o6bABNEHUA 3/1eMeHTa, CTOSAWEero BHYTPM O06BbABNEHUA CTPYKTYPHOro Ttuna: Ha MecTto cyddukca B
COCTaBHOM WMMeHW, npedUKC KOTOPOro MoAXOAWT AN 3TOro Tuna; Takke Ha MecTe BbI6oOp;) (Nepepj ‘coCTaBHbIM
pasgenuntenem =>) B WMEHOBaHHOM COMOCTaBMIEHUW 3fleMeHTa, CTOsileM B arperate 3Toro Tuna

5) [nsA npegonpefesnieHHOro atpubyTta, KOTOPbIA MNPUMEHSIeTCA K KOHKPEeTHOMY AunanasoHy onpefesieHus- Ha
MecTe o0603HauveHuMs aTpubyTa (nocne pasgenutens ' ) B WUMeHW aTpubyTa, npedurKc KOTOPOro npuHagnexuTt
K 3TOMYy [AuanasoHy onpefeneHus.

6) [Ons onpegensiemoro nonb3oBaTtesieM atpubyTa: Ha MecTe 0603HayeHus aTpubyTta (nocne pasgenutens ' ) B
nMeHn aTpubyTta, npedukc KoTOoporo ob603HayaeT MOHATME, C KOTOpbIM 3TOT aTpubyT comnocTaB/lEH.

7) Ons o6bsBneHus opmasibHOrO napaMeTpa B KOHKPETHOM OGbBbSIB/IEeHW MOANPOrpaMmbl: Ha MecTe
dopmanbHOro ykasatenss (nepej COCTaBHbIM pa3fenutesieM =» B CMNUCKE MMEHOBAHHOTO COMocTaB/ieHus
napamMeTpos B COOTBETCTBYIOLIEM BbI30BE MOANPOrpamMMbl.

8) ANnA ob6bsABNEHUS NIOKa/bHbIX MapaMeTPOB HACTPOWKM B KOHKPETHOM OOGBAB/EHUM KOMMOHeHTa: Ha MecTe
cdopManbHoOro ykasaTtens (nepeg COCTaBHbIM pasfeniMtenieM =>> B CMAWCKE MMEHOBAHHOIO COMOCTaB/EHUs
napaMeTpoB HAacTPOWKM H COOTBETCTBYIOLWEM oOnepaTope KOHKpeTu3auuum KOMMOHEHTA; aHas/loTMYHO Ha MecTe
hakTnyeckoro ykasartens (nocsie COCTaBHOW pasfeninuTens -» B CMUCKE COMOCTaB/IEHWS NapamMeTpoB HACTPOWMKU
B COOTBETCTBYIOLIEM CBA3bIBAOWEM YyKasaHUW.

9) [AnAa o6bsABNEHMA NOKa/IbHOrO MnopTa B KOHKPETHOM OOGbBSIB/IEHUW KOMMOHEHTa: Ha MexTe ()opMasibHOro
ykasaTens (nepej cocTaBHbIM pasfenutesnieM =» K CNUCKE WMEHOBaHHOro COMoCTaBJfieHUsi MOPTOB B COOTBETCT-
BylOlleM ofepaTope KOHKpeTM3auunm KOMMOHEHTa; aHa/ormyHo, Ha MecTe pakTuyeckoro ykasaTtens (nocne
aKTUBHOTO pasfgenurens “>> H CNUCKe COMOCTaB/IeHWs MOPTOB B COOTBETCTBYIOWEM CBA3bIiBalOWEM YKasaHUW.

H0) Ona o6bABneHMs dopMasbHOro napameTp.) HAcTPOWKM B KOHKPETHOM 06bsABNeHMM ob6bekTa: Ha MecTe
opmanbHoOro ykasatens (nepes COCTaBHbIM —pasfenutesieM =» B CMNUCKE WMEHOBAHHOIO COMOCTaB/IEH A
napaMeTpoB HAaCTPOViKM B COOTBETCTBYIOLIEM CBSI3bIBalOWEM YKaszaHuu.

11) Ana o6baBneHns GOpPMasbHOrO nopTa B KOHKPETHOM O0O0bABAeHUN 06bekTa: Ha MecTe hopmanbHOro
ykasatena (nepej cocTaBHbIM pasfenuTiesnieM -» B CNUCKE MMEHOBaAHHOrO COMoCTaB/ieHUs MNOPTOB B COOTBETCT-
BYIOLLEM CBSi3biBalOWEM YKa3zaHUW.

HakoHel, BHYTpM 0651aCTU OGbBSABIEHUIA, COMOCTABMIEHHOW C KOHCTPYKUMEN, OT/IMYHOW OT OGBLABIEHUS
CTPYKTYpHOro Tuna, ntob6oe o6bsiBNieHME, CTOslee HEerNnocpeACcTBEHHO B 3Toii 06/1acTu, BUAMMO KOCBEHHO Ha
MecTo cyddmkca B paclIMPeHHOM WMeHU, Mnpedunkc KOTOporo ob6o3HauvaeT 3Ty KOHCTPYKLMUIO.

O6bsABMEeHNE cunTaeTcs HEMNOCPefCTBEHHO BUAMMBLIM BHYTPWU oOnpefenieHHOl 4YacTu CBOell HernocpefCcTBEHHOMN
ob6nactu aelicTBusA; 3Ta YacTb PacnpoCTPaHsieTCs [0 KOHLa 3TOW HenocpencTBeHHOl o6riacTv AelcTBUSA, MUCKAo4Yas
Te MecTa, rfe 3To 06bsAB/IEHNE CKPbITO, YTO OGBSICHAETCA Huke. O6bAB/EHNe, CToslee HEeNOCPeACTBEHHO BHYTPU
BUOVMO!) uyacTu nakeTa, MOXHO cAenatb HenocpeAcTBEHHO BUAUMbIM MPU MOMOLM OMMCAHUSA WCMONb30BaHUA B
COOTBETCTBMM C MnpaBuaamu, onucaHHbiMu B 10.4.

O6bsiBNeHne cunTaeTcs CKPbIThIM b pamkax (BCeM WAU 4acTW) BHYTPEHHeR 06/1acTn OGbSABNEHWA ocqu a1a
BHYTPEHHsIA 06/1aCcTb O6BLSABMEHUM COLEPXUT OMOrpad) atoro o6bsiBfieHUs; BHewHee O6bsIBMEHWE Torga aBnsetcs
CKPbITbIM B pamKax HeNnocpefCTBEHHON 06/1acTn [efCTBUS 3TOTO BHYTPeHHero omorpada. Kaxpoe o ABYX
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06BbABNEHNIA cUMTaeTcs oMorpadom Apyroro, ecsim o6a OHM MMeT O4HU N TOT Xe naeHTudukaTtop»

paspeweHo camoe 6osibluee AN OAHOrO M3 ABYyX. Ecnu coBmelweHue paspeweHO Ana ob6omx 06bABNEHUU,
Kaxgoe U3 peyx HABAAETCA oOMorpadom Apyroro, cCeTM OHW WUMEKT OAMH U TOT Xe wuaeHTudukatop, cCUMBON
onepartopa WM CUMBOJIbHbIA NuTepan, a Takxe npoduib napameTpoB M Tuna pesynbTaTa.

B pamkax cneuyndukauum noanporpaMmMbl Kaxpgoe o6bsABMEHME, UMelolee TOT Xe uaeHTudukatop, 4YTo u
3Ta nognporpamma, CKpbITO. B Takux Mectax o6bsBneHMe He MoOXeT 6biTb BUAWUMO HW KOCBEHHO, HU
HenocpeAcTBEHHO. e

[lBa 06bAB/IEHMs, CTOsAWME HeNnOCPeACTBEHHO B OAHO»! M TOW Xe ob6nactu O6bAB/EHUN, He [O/KHbI ObiTb
omorpadamu, ecnn To/IbKO TOYHO OAHO M3 HUX HC ABNASIETCA HeABHbIM OObsB/eHWeM npefonpegeneHHOV onepayuu.
B Takux cnyvaax npeponpefeneHHas onepauus Bcerga CkpbitTa gpyrum omorpadom. B)Takmx MecTax HesiBHOe
06bABNEHNE'CKPLITO BHYTPU BCeli obnactn feiicTBUA ApPYroro o06bsABNEHUS;

KOCBEHHO, HM HenocpeancTBeHHO.

Bcsiknii pas, korga o6bsiBfieHWe € OnpefAesneHHbIM WAEHTUUKATOPOM BUAMMO U3 KOHKPETHOI TOuKM,
naeHTUdrKaTop

n onuncaHHoe nNoHATUE (ech OHO eCTb) TakKXxe CcyuTarwTCcAaA BUANMbIMU
HenocpegcrBeHHas BUAMMOCTb W KOCBEHHas BUAVMMOCTb TakxXe onpegeneHbl

cMMBOJIOB onepartopa. Onepatop BUAUM HenocpeacTBEHHO,
cooTBeTCTBYHOUlEe 06bABNEHME 3TOrO onepartopa.

HesiBHOe 06bsABNEHMEe HEBNONUMO HU

aToT
M3 3TON TOUKM
071 CUMBOJIbHbIX J/IUTEpasioB U
ec/iM N TONIbKO €C/IM  HEMoCPeACTBEHHO BUAUMO

Mpumep —
LI: block
signal /1, B: Bit;
begin
L2: block
signal B: Bit; - - BHYTpeHHuit omorpagp B
begin
A <- B after 5ns; - - O3Ha4yaeT LI.A <- L2B
B <- LI.B after 10ns; - - O3HauaeT L2.B <- 1.1B
end block;
B <- A after 15 ns; - - O3HavaeT LI.B <= LI.A
end block;
104 OnwnucaHMA Mcnonb30BaHMA

OnucaHue wucnonb3oBaHua (use clause) pgenaetT o06bABAEHUS,

KOTOpble SABAAIOTCS BUAWMBIMU  KOCBEHHO,
BUAUMbBIMUN HEMNocpeaCTBEHHO.

usc_clausc :: -
use sclecicd_namc {, selccicd_name}

Kaxpgoe coctaBHoe umsa (sclccicd name)

B OMNUCaHMM WCMNOJIb30BaHUA WAEHTURUUMPYET O4HO W 6Gonee
06BbABNEHU,

KOTOpble CTaHyT MOTeHUMaslbHO HEeMnocpeACcTBEHHO BUAWMbIMW. Ecnu cyddumkc coctaBHOro uMeHwu
SIBNSAGTCS MNPOCTbIM MMEHEM WM CUMBOJIOM OMepatopa, TO TakKoe COCTaBHOE WMSA WAEHTUPUUUPYET TONbKO
06bSABNEHNC() 3TOr0 NPOCTOr0 MMEHU WM CUMBOJSIA OMepaTopa, cojepxalerocsa B nakete wam 6ubnunoTteke,
0603HayaemMoil nNpedMKCOM 3TOr0 COCTaBHOrO MMeHu. Ecnu cyddmkcom sBnseTcs 3ape3epBupoBaHHOe crioBo all.
TO 3TO COCTaBHOe WMSA uAeHTUdUUMPYeT BCce O6GBABNEHUA, cogepxalunecs B nakeTe
o0603Hayaemoli nNpedMKCOM 3TOr0 COCTABHOIO VMEHMU.

LN Kax[oro onucaHus UCMO/b30BaHUS CYLECTBYET onpefesnieHHas 06/1acTb TeKCTa, HasbiBaemas 00/1acThbio
[eiicTBMA aToro onucaHusi. 3Ta 06/1aCTb HAUMHAETCS HEMoOCPEACTBEHHO 3a OMNuWcaHMeM WCMofb30BaHus. Ecnu
onuncaHne WCMNOJSIb30BaHUA SB/SAETCA 3/1IEMEHTOM HEKOTOpol o6s1acTM 06bsABNEeHUUM, TO 06nacTb AeACTBMSA 3TOrO
onuncaHusa pacnpocTpaHseTcsi A0 KOHUa 3Toi o6nacTy o6bsiBNeHUn. Eciv onncaHve MUCMNoNb30BaHUSA CTOUT BHYTpU
onncaHusa KOHTeKcTa MOAyNns npoekTa, To obnacTb AeliCTBMA 3TOro ONMCaHWsi UCMOJ/b30BaHUSA pacnpocTpaHseTcs
[0 KOHUa o6s1acTu 06bABNEHUI, CONOCTAaBNEHHOW € 3aTum mogyneM. O6sacTb AeNCTBUSA ONMCaHUS UCMO/b30BaHUsA
MOXeT AOMNONHUTENbHO ObITb pacrnpocTpaHeHa Ha o06bsABMeHMe KoHpurypauum (cm. 10.2).

Ons TOro, 4to6Gbl YCTAHOBUTb, Kakue O6bABMEHUsI CTAHOBSITCS HEMOCPEeACTBEHHO BUAWMBLIMW B KOHKPETHOM
MecTe Mnpu MOMOLWMU OMNUCAHWSA WCMOJIb30BaHUSA, PacCMOTPMM MHOXECTBO O06bsBMEHU, WAEHTUDOULNPOBAHHbIX
BCEMM OMUCAHWAMW UCMONb30BaHUA, 0651acT AeliCTBUS KOTOPbIX BK/OYAlOT 3TO MecTo. Kaxpoe o6baBneHve B
3TOM MHOXEeCTBe SB/SieTCA MNOTEeHUMa/IbHO BUAWMBIM  O6bsBMEHWEM. [lOoTeHUWanbHO BUAVMMOE OOGbSIBMEHNE
hakTUYeCKn CTaHOBUTCH HEMOCPeACTBEHHO BWAUMBbIM, 3a WCK/OYEHVWEM [BYX Crefylowmnx Ccryvyaes;

1) MoTeHUManbHO BUANMOE O6bSABMEHME HC CTAHOBUTCA HeNocpeACcTBEHHO BUAUMBbIM, €C/IM paccMaTpuBaemoe
MECTO HaxoAuTCA BHYTPU HemnocpeacTBeHHOW o6nacTn AelicTBUI omorpadpa 3TOro 06bABEHUS.

a

nnn 6unbnnoTeke,
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2) MoTeHUManbHO BUAUMbIE OOBSABMEHWS, WUMelOWMe OJHO M TO Xe o0603HavyeHWe, He CTaHOBSTCS
HENOCPEACTBEHHO BUAWMBbIMW, €CNAN  KaXOe W3 HUX HC sBnseTcss /M60 NuTepasoM MepeyncneHuns, nuneo
06bsABNEHMEM NOAMNPOrpamMmmbl.

MpumMeuyaHMe — BblleykasaHHble MpaBuia rapaHTUPYIOT, YTO OGMesiIeHne, KOTOpoe CTOMBLUME* HeMOepe.3CTBelTO BUAYMbIM
npy NOMOLLUY OMNMCAHUSI MCMOMb30BaHWM, HE MOXeT CKpbIBaTb HEMOCPEACTBEHHO BUAMMOE OGBLSB/IEHWE. HHAMMOCH. KOTOPOro YCTaHOB/eHa
APYrM Croco6om.

Ecrm noHsiTve X. o6bsiBNieHHoe B nakeTe P. CTaHOBUTCA MOTEHUMa/IbHO BUAVMMbIM BHYTPY NakeTa Q (TO eCTb Vpx< MOMOLUY OnmcaHus
VCHa/Ib3CKONHHY "MM; P.X;", BETOBNEHOTO B OMMCAHME KOHTEKCTAa MakeTa Q). a onMcaHve KOHTEKCTa MOAy/si NpoekTa R COAepXUT onncaHve
1cnonb3oBaHua “use Q-3lIs™. To :>TMM HC NogpasymeBaeTcsl, YTO MoHATUE X OyJeT NOTIUMLIBLIO suauvo B Mogyne R. TONbKO Te MOHATWSA,
KOTOpble hakTUYeCKM O6bsiB/EHbl B nakeTe Q. GyayT MOWWWIIMB3 BWIMMbIMA N Mogy/nie R (Mpu OTCYTCTBMM Kakoro-im6o Apyroro
OMNMCaHVsi UCMOMb30BaHKIs).

105 KoHTexKxecT pas3speweHN SN coBMELWeEHWSA

CosmelleHne onpegeneHo Ans NOANpPOrpaMm W UTepasioB MepeyvncrieHus.

[Ana coBMelleHHbIX MOHATWI paspelleHMe COBMELLEHUA ycTaHaBnMBaeT PakTUYECKU CMbIC/, KOTOpbIi MMmeeT
nosiBfieHNe nuTepasna nepeyvncrieHMs BCSKWA pas, korga npaBuiamMu BUAUMOCTM YCTaHOBJ/IEHO, 4YTO B MecTe
nosiBNieHns npuvemnem 6osiee 4em OAMH CMbIC/; paspelleHMe COBMELeHUs Takxke ycTaHaBAMBaeT (hakTuyeckuit
CMbIC1 MOSIBNIEHWUSI onepaTopa.

B TOKOM MecTe paccMaTpuBaloTCs BCce BUAUMblE 06bsBMeHUs. [osiB/ieHMe [OMNYyCTMMO TOJSIbKO B TOM Ciy4ae,
ec/i1 cylwecTByeT TOYHO OfHa MHTeprnpeTauns Kax[oro COCTaB/SOWEro caMoro BHYTPEHHEro NnosIHoro KOHTeKcTa;
MOJSIHbIM KOHTEKCTOM sBAseTcA finbo obbsaBneHue, nubo cneymdukaunsa, nnbo onepartop.

Mpn paccMoOTpeHUM BO3MOXHbIX WHTepnpeTauuii MOMHONO KOHTEeKCTa MCMNO/b3YITCA TO/IbKO CUHTakcu4yeckue
npaBuna, npasuna obnactu AelicTBUA M BUAMMOCTM W MNpaBusia, OMNUCAHHbIE HUXe:

1) oboe npasBuno, Tpebylouee, 4YTOObl UMSA WM BbIpaXXeHWe MMesio onpefenieHHbId Tun, WAM KMMeno ToT
Xe TWM, 4TO W APYroe VMA WAW BblpaxeHue.

2) liob6oe npaBwuio, Tpebylouwee, 4YTOObI TUM WMMEHU WAN BbIPaXKEHWSA OTHOCWUAW K OMpeAesieHHOMY Kriaccy
TUNOB; aHanorM4yHo, nwboe npaBwusio, Tpebylouiee, YTOObl oOnNpefAesieHHbIi TUMN  6bi1 AUCKPETHbIM, LenbiM,
[EeNCTBUTENIbHBbIM, (PU3NYECKMM, YHUBEPCA/IbHLIM, CUMBOJIbHBIM WX JIOTUYECKUM.

3) J/lwob6oe npaswunio, Tpebyrouee, 4Tobbl NpeduKC COOTBETCTBOBa/I ONpefesieHHOMY Tuny.

4) MpaBuna, Tpebytowmne, 4Tobbl TUN arperata ycTaHaB/IWBa/ICA WCK/IOUYNTENBHO W3 06bEM/IOWEro MOHOro
KOHTeKcTa. AHanoru4yHo, npaswuna, Tpebyrwouwme, 4yTtobbl TN npedukca aTpubyTa, TUN BblPpaxXeHWa onepartopa
Bbl6Opa WAM TUN onepaHfAa npeo6pas3oBaHVs TUNa ycTaHaB/AMBa/IMCb He3aBWCUMO OT KOHTEeKCTa.

5) TpaBuna XTS paspeleHns BbI30OBOB COBMELEHHbIX MNOAMpOrpaMMm, A1 HesiBHbIX MpeobpasoBaHuii
YHMBEpPCasbHbIX BbIPaXeHUW; A8 WHTeprnpeTauuM AUCKPETHbIX AMana3oHOB C rpaHuuaMu, UMeWuMu YyHUBEp-
Ca/lbHbIi TUN; AN WHTepnpeTauuu PpaclMPEeHHOro MMeHW, npedmKkc KoToporo o6Go3HayaeT nognporpaMmmy.

I MOAYNN TMPOEKTA N NX AHAIN3

B HacTosiwlem pasgene paHo o06CyxAeHue o0O6Lleli opraHuMsauMu OMMCaHWi, a Takxke WX aHanmsa wu
nocrsiegytouiero onpegeneHvss nx B 6mMbanoTeke npoekTa.

111 Mopgynwu npoexKkTa

HekoTopble KOHCTPYKLWUW MOryT 6blTb HE3aBMCUMMO MpOaHann3npoBaHbl U MOMeLleHbl B 6MGAMOTEKY MNPOeKTa;
Takme KOHCTPYKUUW Ha3dbiBaloTca MOAYNAMW NpoekTa (design units). OauH wnu 6Gonee mogyneii npoekra B
CBOIO ovepeab cocTaBnsoT (aii npoekTa (design file).

dcsign_filc :: = dcsign_unit { design_unil }
design_unii :: = contcx_dause library_unit
library_unit :: -

primary_unil
| sccondary_unil

primary_unit :: -
cntity_declaration
I configuration_declaration
| packagc_dcclaraiion

secondary_unii 1 ~
architecturc_body
| packagc_body

92
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Moaynu npoekTa B hane npoekTa aHa/M3NPYylTCA B TeKCTya/lbHOM MOpsAKe KX MNOSABAEHUA B 3TOM daiine.
PesynbTatoM aHanusa siBNsieTcs onpegenieHne COOTBETCTBYHOLWEro 6MbnMoTe4yHoro Moayns B 6M6noTeke npoekTa.
BubnnoTeuHblii Moaynb (library unit) — 3To NMG0 NepBUYHBI»'l, M60 BTOPUUHBLIA MOAy/b. BTopuuHbiill mMoaynb
— 3TO OTAENbHO aHaNM3Mpyemoe Tesio NMePBUYHOrO MOAY/ IS, MOJIYYEHHOro B pe3ysbTaTe Npeabiayuiero aHanusa.

MM nepBUYHOrO mopayns 3afaeTcsa MepBbIM WAEHTUPUKATOPOM, CTOAWMM MNOCMe Haya/lbHOro 3ape3epBuUpo-
BaHHOro cfioBa B 3TOM* mogyne. W3 BTOPUYHBIX MoOAy/ieli WMEKTCA TONbKO apxXWTeKTypHble Tena; wumsa
apXMTEKTYpPHOro Tena 3ajacTtcs WAeHTUUKATOPOM, CTOSIWMM Moc/ne 3ape3epBMpoOBaHHOro cnosa architecture.
Kaxabli NepBUYHbI/i MOAY/lb B KOHKPETHO»'» OUOGMMOTEKE AOMIKEH MMeTb MNPOCTOe MMSA. YHMKa/lbHOE H paMkax
6ubnnoTekn, a TakXe Kax[oe apxMTeKTypHOe Tesio, acCouMMpPOBaHHOE C KOHKPEeTHbIM O0O0bsB/IeHMEM 06bekTa
npoekTta, [AO/HKHO WMeTb MPOCTOE MMSA — YHUKaslbHOe BHYTpU
accouMMpoBaHHbIX C 3TUM O06bSAB/IEHWEM O6BbEeKTa.

O6bsABMeHNSs OO6BLEKTOB MpoOekTa, apxXMTeKTypHble Tena UM 00bABAEHUA KOHUrypauuu onucaHbl B pasgene |I.
O6bsABNEHNA NakeTOB W Tesla MakeToB OMucaHbl B pasgene 2.

11.2 Bunoénmortexkmwu npoexrta

BubnnoTeka npoekTa (design library) npcacrtaHnsct coboii 3aBucsilee OT peanu3aunyt CPeACTBO XPaHEHUs
MoAyneil nMpoekTa, KOTOpble paHee MoABepraMcb aHanuily. KoHKpeTHas peanusaunmsa MoXeT MN03BONATb /ioboe
yncno 6mMbNMOTEK npoekTa.

MHOXeCcTBa WMEeH apXUTeKTYpPHbIX Tes.

library.clause :: - library logical.namcjist ;
logical.namcjist :: - logical.name { , logkal.name}
logical.name : - identifier

OnucaHune 6ubnunotekn (library clause) 3agact norunyeckme umeHa ANs 6uM6/IMOTEK NpPoOeKkTa B [/1aBHOM

oKpyXeHun. OnucaHue 6GMOBNMOTEKN MOABMASETCA KakK 4YacTb OMUCAHUA KOHTEeKCTa, CTOsAWero B Hayane Moayns
npoekTta. CyuiecTByeT ornpegesieHHas 06/1acTb TekCTa, HasbiBaemas 061acTbi BUAMMOCTM (Sscope) onucaHus
6n6nnoTekn; aTa obnacTb HauyMmHaeTCs HenocpeAcTBEHHO MOCTe onucaHua 6MGNOTEeKM W NpocTUpaeTcsa A0 KOHua
obnactu 06bSABNEHWI, accoLMMpPOBaHHOW C MoAy/leM MNpoekTa, B KOTOPOM CTOUT 3TO onucaHue. BHyTpu aToi
o6nactn, 3a WCKNOYEHMEeM Tex MecCT, [[e OHO CKPbITO, KaxAoe Jiormyeckoe uMs, 3afjaHHOe B oOnucaHum
6ubnunoTtekn, obosHayaeT 6MOBNMOTEKY MNPOEKTa B [NABHOM OKPYXEHUW.

[ANA KOHKPEeTHOro SI0OFMYecKoro MMeHu 6ubnunoTekn dakTMyeckoe WMMs COOTBETCTBYHOWMX 6UGAMOTEK npoekTa
B [1aBHOM OKPYXeHWUW MOXeT ObiTb (MAM HeT) ofuHakoBbIM. KOHKpeTHas peanusauus foshkHa obecneuymsaTtb
HEKOTOpbI/i MexaHW3M [715 acCoLUNPOBaHUSA NOTMYECKOTO UMeHU BUGINOTEKN C KOHKPeTHOW 6ubnunoTekoli. Takol
MexaHU3M A3blkOM HC onpegensietcsa. CyllecTBylT fHa knacca 6mb6smoTek npoekta: pabouve 6mbnMoTekn un
6ubnuoTekn pecypcoB. Pabouyass 6ubnmnoTeka (working library» — 3To 6u6AMOTEKa, Kyaa MomMeliaeTcs
6M6NOTEUHbI MOAY/b, NOMyYEHHbIA B pesynbTaTe aHanusa mogyns npoekta. BubnmoTeka pecypcos (resource-
library) — aTto 6ubnunoTteka, cogepxawaa 6MbnnoTeyHble MOAY/N, CCbl/IKa Ha KOTOPble MMEEeTCs B aHa/IM3npyemMom
Moayne npoekTa. B npouecce aHanm3a KOHKPETHOro MoAyns npoekTa MOryT yyacTBOBaTb TOJ/IbKO OfAHa paboyas
6ubnuoTteka 1 nw6oe 4yncno 6MBGAMOTEK pecypcoB (Bk/O4as camy pabouyro 6M6GAMOTEKY).

MoapasymeBaeTcs, YTO KaXAblii MOAy/lb NPOEKTa COAEPXUT HEeABHO cneAylolne pasfenbl ONMCaHUa KOHTeKcTa:

library STD, WORK; use STD.STANDARD.all;

Nlornyeckoe wuMsA 6M6AMOTEKM STD o0603Ha4yaeT OMGNMOTEKY MNpoOekTa, B KOTOPOW coAepXuTca nakeT
STANDARD un naket TEXTH ; oba oHM SABNSAIOTCA €AUHCTBEHHbIMW CTaHAApPTHbIMW MNakeTamu, onpegensiemMmbiMu
A3blkOM (cM. pasgen 14). (OnmncaHue WCNONb30BaHWA USe [fenaeT BCe OOBABAEHUSA, cofepxalwunecs BHYTpU
naketa STANDARD, HenocpegcTBEHHO BUAWMbIMM B COOTBETCTBYHOLEM MoAyse npoekta; cMm. 10.4). Jlormyeckoe
nma 6mbnnotekn WORK o603HavaeT Tekyuwyto pabouyo 6mM6IMOTEKY, MCNOMb3yeMylo B MpoLecce aHanusa.

BTOpPWYHbI MOAYNb, COOTBETCTBYHOLWMIA KOHKPETHOMY MEepBUYHOMY MOAYSI0, MOXeT ObIT», MomMeleH TOJIbKO
B Ty 6MGNMOTEKY MNpoekTa, B KOTOPOW pacnosiokeH 3TOT MNEPBUYHBLIA MOAy/b.

NMpwumeuyaHWe — [poekT A3blka MNpeanosnaraet, YTO CoepXVMOe GUGMMOTEK PecypcoB, MEPEUUCIEHHBLIX M OMMCaHMSAX
6GUGNNOTEKN, CTOSLLMX S OMMCAHUM KOHTEKCTa MOAy/A MPOEeKT, GydeT ocTaHawss HeM3MeHHbIM M MpoLecce aHanmsa 3Toro Moayns (3a
VICK/IIO4EHVEM TOrO Crlydast, Korga GubrmoTeka pecypca OAHOBPEMEHHO SANMsicke U pabouyeli 6UGMoTeKoi)

PekomeHayeTcs, 4TOGbl GubnMoTeka STD cogepwana TONbkO Te GUGMOTEYHble MOAY/N, KOTOpble COOTBETCTBYIOT MOAy/IIM MpOeKTa,
OMMCaHHbIM Kak YacCTb PyKOBOACTBA T A3blKy. 3JTa COBOKYNHOCTb MOZyrieii MOXET MEHSTbCA CO BPEMEHeM MO Mepc pas3BUTUSE A3bIKa;
O[lHAKO MOPTabWIBHOCTL MPOeKTe» OyAeT ynyulleHa, COH A/1s 060 KOHKPETHOM Bepcun A3bika Gubnnoteka SID COAepXUT U3BECTHbIN
Habop GUEMIOTCUMBIX MOZAY/EN.

113 OnwncaHMe KOHTEeKCTa
OnncaHne KOHTeKCTa YycCTaHaB/MBaeT HadallbHYK cpefy, B KOTOPOW aHanuM3mpyetcs MoOAy/b MpoekTa.

context_clausc :: = { contcxtjtcm }

93
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conicxtjtcm :: =
library_clausc
| usc_clausc

OnucaHue 6MbGNMOTEKN 3anaeT NOrMYeckne uMeHa 6MOBIMOTEK, CCbUIKa Ha KOTOpble MOXeT MMeTb MecTo B
nob6om moayne npoekta. OnucaHus 6ubnuoTek daHbl B 11.2. OnucaHue wucnonb3oBaHus (use clause) penaet
onpefeneHHble 06bABNEHNSA HENOCPEeACTBEHHO BUAUMbIMW BHYTPWU MOAY/Ns MpoekTa. OnucaHns UCNoJib30BaHUA
AaHbl B 10.4.

3aBUCMMOCTU MexXxAy MOoAy/sAMM MpoeKTa yCTaHaBNMBAOTCA OMUCaHUAMW WUCMNOJIb30BaHUA, TO eCTb MOAy/b
npoekTa, KOTOpbI/i SBHO WAW HESIBHO CCblIaeTca Ha Apyrve 6ubnnoTeyHble MOAY/IM B OMMWCaHWW MCMO/b30BaHUS,
3aBUCUT (depends) OT 3TuUX GUOGINOTEUYHbIX MoAyfel. 3T 3aBUCMMOCTU OKa3blBalOT B/IMSAHME HA [AONYCTUMbINA
nopsAgok aHanuMsa mopayneii npoekta (cm. 11.4).

NMpumeuyaHune — MMp-Wnia UCNOML30BaHUSA OMUCAHUIA «KUOMINONaHUS tiiXONW. YTO WENanHCMMO OT TOrO, WCMO/b3YeTcsl MMst
GTTO/MOTEYHOrO MOZYNA OAUH UnM VKT pa3 B MPYIMEHSIEMbIX OMUCaHWSIX HCMaUKKIoMavmst UM ;aXC B OOHOM KOHKPETHOM OnvcaHuv
MCMOMNb30BaHNsA. adpdhekT OyaeT OAMH U TOT Xe.

114 MNMopsapgock aHanwuns3a

MpaBuna, ycTaHaBAuBawwme MNOPSAOK, B KOTOPOM MOAY/M MNpoOekTa MOryT aHanM3npoBaTbCs, BbITeKalT
HeNnocpeACTBEHHO W3 MNpaBua BUAMMOCTU, a VMEHHO:

1) MepBUYHbIA MOAY/b, Ha WMMS KOTOPOrO WMMEETCH CCbiIka BHYTPU KOHKPETHOro MoAyns npoekTa, AOJDKeH
aHa/IM3npoBaTbCsl paHblle 3TOro Moayns.

2) TlepBUWYHbIi MOAYNb A0J/IXEH aHaIn3mpoBaTbCs paHee /O6GOro COOTBETCTBYHOLErO BTOPUYHOrO MoAy/s.

MopsigoKk  aHasmM3a npoekTa He [O/IKEeH MPOTUBOPEUYUTb MOPsSiAKY, OMNpefenieHHOMY BbllleyKa3aHHbIMU
npaBunamu.

Ecnn B npouecce aHanusa Moayns npoekTta oO6GHapyxuBaeTcs Kakas-nm6o owwmbka, TO MNOMNbITKa aHaimMsa
oTBepraeTcs, Npu 3TOM He OKa3biBaeTCA HWUKAKOro adhdpekra Ha Tekywyk pabouyio 6ubnmoTteky.

KOHKpeTHbIi 6M6NOTEeYHbIi MOAy/Ab 3aBUCUT OT M3MEHeHUs /1l60ro 6mbNOTeYHOro mMoayns, MMs KOTOpOro
MNCMNob3yeTcsi BHYTPU 3TOro 6mMb6NMOTEeYHOro Moaynsi. BTOpWMUHbLIA MOAy/nb NMOTEHUMaNbHO 3aBUCUT OT M3MeEHeHUs
COOTBETCTBYIOLWEro emMy MepBUYHOro mMoaysnsi. Ecnu 6GuGIMOTeYHbI MoAyb M3MeHsieTcs (Hanpumep, B pesyfbTaTte
NOBTOPHOrO aHasiM3a COOTBETCTBYHOLEro MoAysisi NPoeKT3), TO rcc OBUGINOTEUYHbIE MOAY N, KOTOPble MOTEHUMaNbHO
3aBUCAT OT 3TOr0 W3MEHEeHWs, CTAHOBSITCSA YycTapesibiMU W [AO/DKHbI GblTb MOBTOPHO aHasM3nMpoBaHbl, Mnpexae
4eM MX MOXHO 6yAeT MCMNo/b30BaTb BHOBb.

12 NPEABBLINOJHEHWE W BbINOAHEHUE

Mpouecc, npu nNOMOLWM KOTOPOro O6bAB/EHME f[OCTUraeT cBoero addekrta, HasbliBaeTca [peAabiNnoncnnucm
3TOro o6bsABNEHUsA. locne CBOEro MNPCABbINO/IHEHHA O0ObAB/EHNE cUMTaeTcs NPCABMMOJIMEHHbIM. [10 OKOHYaHUSA
CBOero vpeaBbINOMHeHNA (a Takxe W A0 NPCABbLINOSIHEHHA) 0ObSABNAEHME ele HC cuUuTaeTcs MNPCABbINO/IHEHHbIM.

MpcaBbinonHeHWe TakXe onpegesieHO AN Mepapxuii NPOeKTOB, pasfesioB 06bLABMEHWIA, pasfesioB OMepaTtopos
(copepxawmnx napannesibHble onepaTopbl) W napannenibHbiX onepartopoB. [peaBbINOMIMEHHC TakUX KOHCTPYKUUWN
Heob6xoAnUMO, 4TOOGbl B KOHEYHOM cueTe MNPCABbLINO/HUTE OOBLABAEHUS, OMUCAHHble BHYTPU 3TUX KOHCTPYKLMWIA.

Ona Toro, u4To6bI BbLINO/IHUTL MOAENb, Mepapxusa MpoekTa, onpegenswowas 3Ty Mogesnb, [AOJXHa O6bITb
npeasBbIiNosiHeHa. 3aTeM MMeeT MeCTO MHuuManusauus ueneii. HakoHel, nNpoucxoauT MoaennpoBaHue. Mopgenu-
poBaHVe COCTOMT U3 MOBTOPSIOWErocsi BbIMOMHEHUS LMKAa MCM\'Mp(l0anns, B TeYeHne KOTOPOro OCYLIEeCTB/IAeTCs
BbINOJ/IHEHNE NPOLECCOB M MoAUUKauna uenew.

121 N pcaoBbLNOMNHEHMUE mepapxummu npoexrtTa

MpcABbINONIHEHNE MepapXUU MNPOEKTa CO3[4aeT MHOXECTBO MPOLECCOB, B3aMMOCBSI3aHHbIX MpU MOMOLWM Leneii;
3ro0 MHOXEeCTBO MPOLECCOB M Leneidl MOXeT ObiTb BbINO/HEHO A1 MOAE/IMPOBaHMS MNOBedeHWs 3TOro MnpoekTa.

Mepapxma npoekTa MOXeT ObITb onpegeneHa 06beKTOM npoekTa. [IpcABbLINOSIHEHNE MepapxXun NpoeKTa,
onpefesieHHONn 3TUM Crnoco6oM, COCTOUT W3 MNPCABbLINO/IHEHHA oOnepaTopa 6/10Ka, 3KBUBA/IEHTHOINO BHELWHeEMY
650Ky, onpegensieMomMy 3TMM O6GBEKTOM nNpoekTa. 3JKBUBANEHTHbIN onepaTtop 6n0ka onpegeneH B 9.6.1.
MpcaBbinonHeHne onepaTtopa 6s10ka onpegeneHo B 12.4.1.

Mepapxms npoekTa MoOXeT ObITb TakXxe onpegeneHa KoHdurypauueir. [MpcaBbinosiHeHWe KoHdUrypauymmn
COCTOUT M3 npeABbINONHEMUA onepaTtopa 6/10ka, 3KBMBa/IEHTHOrO BHeWwHeMy 610Ky, onpegeniieMoOMy O6BbeKTOB
npoekTa, KOHMUIypvpyembiM 3TOl KOHMUrypaumei.

MpcaBbinonHeHne onepatopa 6710ka BfeYeT B MePBYH oyepenb MNPCABbLINO/IHEHME KaXAOro ele HCnpcaBbl-
MOJIHEHHOrO MnakeTa, McNosb3yemoro B 3ToM 6sioke. (MakeT MCNoNb3yeTcss BHYTPU KOHKPETHOW KOHdurypauuu,
ecnm uMsa 3TOro nakeTta, M6O cTosilee OTAeNlbHO M60 sABASOWeecs MNPedMKCOM B pPacIMPEeHHOM WMEHMU,
MCNO/b3yeTcsi BHYTPU 3TOW KOHdUrypauum). AHaNOTMYHO, MPCABbLINONIHEHNE KOHKPETHOro mnakeTa BrieyeT B
nepByl0 ouyepedb MPCABbBINOSIHEHNE KaXKAOrO elwe HCMPCABbLIMO/HCHHOIO nakeTa, WCNO/b3yeMOro BHYTPU 3TOro
naketa. pcABbINOMIHEHME MakeTa AOMNOSIHUTENbLHO BK/IOYaeT MNPCABbINOMIHEHNE pa3fena O6bABEHWUNA, CTOSALWEro
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B 06bsIBNIeHUN nakeTa, 3a KOTOpbIM criefyeT MpesBbINOSIHEHVE pasfesia 06bABEHN, CTOSWEero B COOTBETCTBYOLWEM
Tene nakeTta, ecnn OKO ecTb. [lpeABbiNONHEHWE pa3fena o6bLABMEHW onpegeneHo B 12.3.

122 MpcAaBbBINOMAHCHMUC 3aronosBKka 6 noka

MpepBbinonHeHne 3aronoBka 6noka (block header) coctouT u3 npeABbINOIHEHUA OMUWCaHWS NapaMeTpom
HacTpoiikn (generic clause), onucaHWss oTOGpPaXeHUst NapameTpoB HacTPOWKM (generic map clause), onucaHus
Mo|rroB (port clause) n onucaHnsa oTobpaxeHusa nopToB (port map clause) B yka3aHHOM mMopsfake.

12.2.1 OnucaHve napamauiloa HacTpPoOWKK

MpcABbINOMHEHHC ONUCaHWUS NapaMeTPoOB HACTPOMKU COCTOUT U3 NMPeABbINOSIHEHNA KaXAO0ro U3 3KBMBANIEHTHbIX
OTAEeNbHbIX O06BABMEHUA NapamMeTpoB HACTPOWKK, coAepxawuxca B 3TOM OMUcaHWW, B 3aJaHHOM MOpsKe.
MpcABbINO/THCHUC 06bABEHNS nNapameTpa HacTPOWKM COCTOMT M3 NpeaBbINO/IHEHUS yKa3aHWA noatuna (subtype
indication) »n nocnegytowero co3gaHns KOHCTaHTbl HacTpoliku (generic constant) atoro nogruna.

3HayeHMe KOHCTaHTbl HAaCTPOWKW HC onpefesieHO N0 Tex Mop, noka Hc 6yaeT npeABbINOSIHEHO MNocregytoliee
onncaHne oTo6paxeHWs MapaMeTpPOB HAcCTPOWKW, WAKW, NpU OTCYTCTBUW MocnedHero, A0 TeX NOp. Moka He 6yaeTt
BbIYMC/IEHO HesABHOe OTo6GpaxeHue, COMOCTaB/IEeHHOe C 3TOlM KOHe WWMTOW HacTpoiliku, onpegensiouiee 3HayeHue
3TON KOHCTaHThI.

12.2.2 OnucaHue 0TO6pa>keHUss MapaMeTpOB HaCTPOWKU

MpeABbINONHEHNE ONMWCaHUSA OTObGpaxeHWs MapaMeTPoOB HACTPOWKM COCTOUT W3 NpeaBbINOIHEHUA CAMCKa
conocTaB/iIeHMs MnapamMeTpoB HAcTpoWku (generic association list). CnuMcok conocTaBneHUs COLEPXUT HesBHbIN
3a/leMeHT conocTaB/fieHns (association element) AN KaxAoOW KOHCTaHTbl HACTPOWKW, A1 KOTOPOW HeT SIBHOro
conocTaBsieHus; hakTmyeckana 4vacTb (actual pan) Takoro anemeHTa coMocTaB/ieHUs npefcTaBnsieT coboli HesBHOe
BblpaxeHue (default exprevsion), cocTosiwiee B O6BbSABNEHMM 3TOW KOHCTAHTbI.

MpcABbIMNO/THEHHC CMAMWCKa COMOCTaBJ/IEHWS MapamMeTpoB HACTPOMKM COCTOUT U3 NpeABbINO/IHEHUSA KaXAoro
3/leMeHTa CcoMnocTaB/IeHMs MnapamMeTpPoOM HAacTpPOWKM B 3TOM cnucke. [pcABbINO/IHCHUC 3/1eMEeHTa conocTaB/ieHus
napaMeTpoB HACTPOWKM cOCTOUT M3 npensbinosimemMms dopmanbHoli 4vactu  (formal part) u  BbluMcneHus
dakTnyeckoih 4yactu. KoHcTaHTa HacTpolikm wnn ce nopasieMeHT, o603Havaemble DOpmMasbHOW 4acTblo, 3aTtem
MHULNANU3NPYIOTCA 3HaYeHneM, MnoslyyaembiM MPU BbIYMCIEHUN COOTBETCTBYOLWelN (hakTu4eckon uvacTu.

12.2.3 OnucaHne nopToOB

MpcABbINOMHCHUC ONUWCaHWs MOPTOB COCTOUT M3 MNPeABbINOSIHEHNS KaX[0ro M3 3KNUBAJICUTHbIX OTAENbHbIX
06bABNEHUI I MOPTOB, COAepXalnxXcs B 3TOM oOMNucaHuW, B 3afaHHOM nopsigke. MPcABbLINONHCHUC O6bABMAEHUS
nopTta COCTOUT M3 MNpPeABbINONIHEHNA YyKasaHWa noAaTuna M nocsiedylolwero cos3faHusa noprta 3Toro nogrvna.

12.2.4 OnucaHue Orno6)HrxeHUs NOpPTOB

MpcABbLINOHCHNC ONUCaHNA OTOGPaXeHUs MOPTOB COCTOUT M3 NPeABbINO/IHEHMA CMUCKa COMOCTaB/IEHUS MOPTOB
(port association list).

MpcABbINO/THEHHC CNMCKa CONOCTaBNIEHUS MOPTOB COCTOUT M3 MNPeABbINO/IHEHUS KaXAO0ro aseMeHTa cornocTas-
NeHnss NopToB B 3TOM cnucke. lNpeABbINOSIHEHVE 3/IeMeHTa COMocTaB/IeHNs NOPTOB COCTOUT M3 MpeABbINOHEeHUs
dopmasibHON YacTu; NOPT MAW ero NoA3/IeMeHT, 0603Ha4YaeMblil 3TON YacTbl.3aTCM COMOCTABMSAETCA C CUTHAIOM,
o6o3HavaeMbIM DaKTUYeCKOW u4acTbio. Takoe conocTasB/ieHWe BrieveT MNPOBEPKY OrpaHuW4YeHwWi, HanaraeMblX Ha
conocTtassieHua noptoB (cm. 1.1.1.2.). Bo3HukaeT owwnbkKa, ecnm aTa NpoBepKa He umeeT ycnexa.

Ecnn nopTt Tuna in B cBOeM OOGbBAB/EHUN COAEPXUT HeABHOE BbIpaXeHue, HO A8 Hero Hc 3ajaH
3/1eMEHT COMOCTaB/IEHNSA, TO 3TO BbIPaXeHWe BbIYUCASAETCA W MOJIyYeHHOe 3HauvyeHuWe CTaHOBUTCHA 3HayeHuem
3TOro nopTa.

123 NMpeagBbNONHEHME pas3pena o6 baBNeHNINR

MpeaBbINONHEHNe pa3fena 06bABNEHUI COCTOUT M3 MPeABbINOSIHEHNA BXOASAWMX B NEro 3/ieMeHToB 06bsABAeHN
(declarative item), ecnn oHWM ecTb, B TOM MNOpsiAKe, B KOTOPOM OHW pacnosioxeHbl. B onpeaeneHHbIX cny4daax
npeABbINOSIHEHNE 3/IeMeHTa OObBbSB/EHUA BeYeT BbIYUC/IEHME BbIPaXeHWUR, CTOALWMX BHYTPU I3TOro 3semMeHTa
06bAB/IeHNA. 3HayeHue KaxAoro o6bekTa, 0603Ha4aeMOro MepPBUYHbIM B TaKOM BbIpPaXeHWUU, [JOJSIKHO O6bITb
ornpegeneHo BO BPEMS BbIYUC/IEHUS 3TOFO BbIPaXeHUS.

NMpumeyaHnme — /3 BblLEYKN30HHMN «paviHa Caenycr, YTO WMSi CUIMWIA, OGBLSIB/IEHHOE MMy 6710Ka, ice MOXET 6biTb
VICMO/b30BAHO » BbIPAXEHWUN*, CTOSLUMX /1 3/1eMeHTax eObABAEHVH BHYTPU 6/10K», Tak KMK 3Ha4YeHVe CUHrasia He OmpeaesieHo Ao 4oX rop.
MeKkn unepapxms npoekta He OyaeT npcanbn0o»CrOl. OpgHako napameTp-curHan MoxeT Cbib WCMOMb30BaH W BblpaXKeHue*, CTOSMX W
anemeHTax K/N.SBNCMMIA, KOTOpble M CMOIO ouepedb WCMonb3yloTca B prasent. oflbiveunil voanpotpommbl, KO Ui»| YOIOBA, uTo .um
noanporpaMva BbI3bIBAETCA TOSbKO MOC/E Kavasia MOAEMPOBaHWM, Tak KakK 3HauYeHue KaXAOro curHaxs (Tyfcd onpeaeneHo TOMbKO K 3ToMy
KOMEYTY.

12.3.1 I'Ipe,qulnonHeHMe 06bsABNEHNS

MpeaBbINoNHEHNE O0GbBABNEHUA CO3[ACT OGbLSBASEMbIA 3/1E@MEHT.

ONnsi Kaxoro o6bsABMeHWA MpaBuna fA3blka (B 4acTHOCTM MpaBuna o6nactu AeiicTBUS U BUAMMOCTU) TaKOBbl,
4YTO NGO HEBO3MOXHO, NGO HefOoMyCTUMO MCMOMb30BaTb KOHKPETHbIN 3/1eMeHT [0 NpeABbINOSIHeHUs 06bsBeHus,
onucbiBawwero 3TOT 3/1eMeHT. Hanpumep, HEBO3MOXHO MCMO/b30BaTb MMs Tuna A/ 06bsBfeHus O6beKTa A0
TOro, KakK COOTBETCTBYlOUEe O6bsB/IeHMe TUMma HC 6yAeT MPeLWnosincHO. AHa/loTMYHO, HEeAOMyCTMMO BbI3blBaTb
noanporpaMMy [0 MNpPeABbINOJSIHEHUS ce Tena.
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12311 O 6bABAEHUMN " T ena noagnpormcMamMm

MpcnabinogHCHUC 06bABMEHWA noAanporpaMMbl  BriedeT MNPCABbLINOSIHEHME CNUCKa UWHTepdelica napameTpos
(parameter interface list) aToro o6bsB/eHNA; 3TO B CBOK O4epeab BriedyeT MNPCABbINOMHEHNE yKa3aHWsa noaTuna
KaX[Ooro afiemeHTa WHTepdeiica C LUeNblo YCTaHOBUTb MOATUM Kaxgoro dopmasbHOro napameTpa 3ToWn
nognporpammbl. NpcaBbINOAHEHWE Tena MoOANPOrpaMmbl  He MMeeT HUKakoro apyroro 3(|)dekra, kKpome
yTBEpPXAeHNs Toro dakTa, 4YTO I3TO Tesio MOXer Ternepb WCNOMb30BaTbCsA AN BbIMNO/IHEHUS BbI30BOB 3TOM
nognporpamMmmeil.

12312 O6bsSsBNEHMUSA T N nNnoes

MpcaBbiNnOnHEHNE 06bsABMEHUS Tuna B 06WeM COCTOUT W3 MNpeaBbIMOTHEHUS onpegernieHna Tuna (type
definition) n cosgaHna aToro Tuna. NS OrpaHMYEHHOro MHAEKCUPYyeMOro Tuna npcABbINO/IHEHME elle COCTouT
13 MNPCABbINOSIHEHNA 3KBMBa/IEHTHONO0 aHOHMMHOIO HEeOrpaHMYeHHOro MHAEKCMPYeMOro Tuna, 3a KOTOpbIM creayeT
npcABbINO/IHEHNE WMEHOBAHHOrO MoATUNA 3TOr0 HeorpaHW4YeHHOro Tuna.

MpcaBbINONHEHWe onpegeneHus nepedncnsemoro Tuna (enumeration type definiton) HC umMeeT HuWKakoro
apyroro achdekra, Kpome co3faHUA COOTBETCTBYHOLWEro Tuna.

MpcaBbIiNONHEHWe onpefeneHvVs Uenoro, nnasawowero wnu dusndeckoro Tmna (integer-type definition,
floating-type definition, physical-type definition) cocTouT 13 NpPcABbLINO/HEHNA COOTBETCTBYIOLWErO YyKasaHus
noatvna. [Onsa onpegeneHnsa @GU3NYECKOro Tuna Kaxaoe o06bsABMeHue eguHuubl (unit declaration) B 3TOM
onpegeneHnn Takxe nNpcABbINOAHACTCA. [pcABbINOMHEHNE 06bABAEHNSA (PU3NYECKON eANHULbI He MMeeT HUKaKoro
Apyroro adppekta, Kpome co3faHvs efuHuUbl, onpefenseMo»! o6baBeHVeM efUHULbI.

MpcaBbINOsIHEHNE OnpeaeneHns HeorpaHUYeHHOro uHaekcupyemoro tmna (unconstrained type definition) coctout
M3 MpCcABbLINO/HEHNSA YyKa3aHusa noatuna ademeHToB (element subtype indication) aToro mHgekcumpyemoro tuna.

MpcaBbinosiHeHne onpegeneHnss CcTPykTypHoro Tuna (record type definition) coctouT M3 npcaBbINOHEHUSA
3KBUBAIEHTHbIX OTAENbHbIX 06bABNEeHUI anemeHToB (clement declaration) n 3agaHHOM nopsigke. MNpcaBbINOSIHEHME
06bSABMIEHNSA 3/1IeMeHTa COCTOMT M3 MPCABbLINOSIHEHNA YyKasaHua noptuna anemeHTa (element subtvpc indication).

MpcaBbinoiHEHNe onpeaeneHnus ccblodHoro Tuna (access type definition) coctoutT 13 npcaBbINOAHEHUS
COOTBETCTBYIOLWEro ykKasaHus nogruna.

12313 O6bsaBANEHUNSN nopjagTMunnNnoB

MpcaBbinonHeHne o6bABNeHNA nogTuna (subtype declaration) cocTouT M3 NPCABbLINOMHEHMSA yKa3aHUsa nogTuna
MpcaBbINOMHEHVE yKa3aHUs nogTtuna cosgaet noatun. Ecnv aToT noAgTun HC coAepXuT orpaHuyeHue (constrain)
TO 3TO TOT Xe MOATWUN, KOTOpbI/i 0603HavaeTca MeTkol Tuna (type mark). MNMpcaBbINOSIHEHME yKalaHWs nopTuna
cofepxalliero orpaHu4yeHue, COCTOUT U3 ClliefyioLEero:

1) CHauvana npcABbINOMHACTCA OrpaHuyeHune.

2) 3aTem penaetca npoBepka Ha COBMECTMMOCTb 3TOr0 OrpaHM4YeHuss ¢ TUNOM WX MNOATMMAOM, O3HavyaeMbIM
MeTkon Tmna (cm. 3.1 um 3.2.1.1).

MpcaBbINONHEHNE OrpaHMYeHns AuanasoHa (range constraint) cOCTOUT W3 BbIYUCAEHUSA 3TOrO AnanasoHa.
BbluncneHve gnanasoHa onpegenser rpaHulbl U Hanpas/ieHWe 3TOro gmanasoHa. [pcaBbINOMHEHWE OrpaHnyeHuns
nHaekca (index constraint) cocToUT M3 NPCABbLINO/IHEHNSA KaXA0ro M3 AWCKPEeTHbIX Aunana3oHoB (discrete range)
B 3TOM OrpaHuW4YeHUN WHAEKca B Mopsigke, HC onpeaensieMoM s3biKOM. [pcABbINOSIHEHWE OrpaHWYeHus pasmepa
(size constraint) cOCTOUT U3 BbIYUC/EHNSA BblIPaXeHUA.

12314 O 6bsABNEHMUSHA 00beKTOB

MpcaBbinosiHeHNe 06bABNEHUA obbekTa (object declaration), onucbiBalowWero o6bLEKT, OT/IMYHbIA OT halinoBoro
ob6bekTa, MPOMCXOAUT H Crejylowem Mopsake:

1) CHauvasa NpcABbINO/IHACTCA YyKa3aHue nogtuna. TeM camMbiM ycTaHaB/MBaeTCA MOATWMN 3TOro ob6bekTa.

2) Ecnn ob6bsBreHne 06BbEKTa COAEPXUT SBHOE WHULManusupytlouiee BblpaXeHWe, TO BbIYWC/IEHWEM 3TOro
BbIpaXeHns nojyvyaeTcss HayallbHOe 3HayeHuWe 3TOoro obbekta. B MPOTMBHOM criyyae ycTaHaB/MBaeTCsA HesiBHOe
HayanbHOe 3HauyeHwue.

3) O61bekT co3lgacTtcs.

4) HavanbHOe 3HayeHuWe npucBanmBaeTCA OOGBLEKTY.

WHuumnannsaumna Takoro obbekta (1mbo Bcero 06bekTa, SM60 ero MoA3/ICMEeHTa) BfiedeT MNPOBEPKY Ha
NPUHaANEeXHOCTb Haya/lbHOro 3HavyeHuWsA NOATWNY 3TOro obbekTa. [nA uHAEeKCUpyemoro o6bekra, OMMCaHHOro
ob6baABNeHMeM 06bekTa CuUrHana, MNpYMeHsieTcs HesiBHOe Mpeob6pasoBaHWe MNoATUNA, KakK B C/lyyae onepatopa
npuceBanBaHus, ecin TOSIbKO 3TOT 06BbEKT HC SAABMSAETCA KOHCTAHTOWM, NOATMNOM KOTOPOU SBMSAETCSA HeorpaHW4YeHHbIn
VHAEKCUPYEMbI TuUM.

MpcasbinoniHeHne o06bABNEHUSA (ali/IoBOro O6bEeKTa COCTOUT U3 MNPCABBLINO/IHEHMA yKasaHua noaTtuna, 3a
KOTOpPbIM CriefyeT co3jaHue 3TOoro obbekTa. 3aTem BblUUCASETCA JsiorMyeckoe umsa danna m danioBoMy O6beKTy
COMOCTaB/ISIeTC COOTBETCTBYOWMUIA husnyecknini daiin.

MpumcYa nuc- OnucaHHble NpaBuia NPUMEHAITCA KO KeY O6MMCHMAM OGBLEKTOB. « WCK/KOYeHMEeM OGbsAB/eHUi A nopTo*
H napamMeTpoB HaCTPOMKW. MpeaBuUrosIeHMe KOTOpbIX onucaHo n 12.2 1—12.2.4.
BbipaxeHune, VHALMa/IM3NPYIOLLEE KOHCTaHTY, He 06s3aTe/lbHO [O/DKHO HbITb CTaTWHYECKVM BbIpaKeHUeM
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12315 O6bABANEHMNSA LONMONHW WCAAbMWBL X MMCWHu

MpeaBbINONHCTCUE O6GBLABNEHUA nonatutenbHoOl uMeHn (alias declaration) coctout wns nNpcABbINOMEH Nsa
yKasaHusa nogtuna Ans yTBepXAEeHWs noATuna, cornocTaB/iseMOl C 3TUM MMEeHeM, 3a KOTOpbIM crefyeT co3faHue
[OMONIHUTENIBHOTO MMEHMW KaK afbTepHaTUBHOrO AN UMeHW 06bekTa, 3aflaHHOro B 3TOM 06bABMeHUU. CosgaHue
OOMO/THATE/ILHOKD MMEHW AN MHAEKCMPYEMOro o6bekTa B/iedeT MPOBEPKY TOro, 4YTO 3TOT NOATUN BK/IOYaeT
COOTBETCTBYIOLWMNI 3NEMEHT ANA KaXAOoro 3fieMeHTa 3Toro obbekTa. BosHukaeT owunbka, ecnm ata npoBepka He
nMeeT ycrnexa.

12.3.1.6 O6bAaBANeHNSA oT punuoOy T 08B

MpcaBbinonHenHe o6baBneHna atpubyTa (attribute declaration) He nmeeT HMKakoro Apyroro ad|>CKT3, Kpome
co3faHva wabnoHa ANsA onpegeneHnss atpubyToB 3/71eMEHTOB.

12317 O6bABNEHMUNSHA KO MmMoOonNnCcCwuWTO «

MpcaBbINOMHCHUC 06bABMEHUA KoMMNoHeHTa (component declaration) He MmMeeT HMKakKoro gpyroro addekra,
Kpome co3faHus WwabsioHa ANA KOHKpPeTuM3auuu 3K3eMnAspoB KOMMOHEHTA.

12.3.2 T[pcaBbiNonHeHne cneundumkaymm

MpcaBbINONHCHUC cneundukaunn (specification) HC nMeeT HMKaAKOro Apyroro addekra, Kpome conocTaBeHUs
[ONOSTHUTENIbHOW MHpopMaLMn ¢ paHee OGBSIB/IEHHLIM 3/IEMEHTOM.

12321 Cneumnmdpukauywms aTpub y TosB

MpcaBbinonncuHe cneundurkaumm atpmbyTta (attribute specification) npoucxognt B cnegyrouem nopsigke:

1) Ans Toro, 4TOGbl yCTaHOBUTb, Kakume 3/eMeHTbl 3aAelcTBylOTCA cneundwukauuen atpnbyrta, npensbinosn-
HAeTcsA cneuudukaunsa noHATMSA (entity specification).

2) [Ona onpepeneHus 3HayeHUs aTpubyTa BbIYUCIAETCA BblpaxeHue.

3) Co3pgacTcs HOBbI/i 3K3eMMNNAP yKasaHHOro artpmbyta W COMOCTaBAETCSA C KaXAbiM W3 3afeicTBOBaHHbIX
3/1IEMEHTOB.

4) Kaxpomy HOBOMY 3K3eMnaspy aTpubyTa npucBavmBaeTCA MOJSIyYeHHOe 3HauyeHwue.

MpucBanBaHne 3HAYeHUA 3K3IEMMNIAPY KOHKPETHOW aTpubyTa BfieYeT MPOBEPKY Ha MNPUHAAMNEXHOCTb 3TOro
3HaYeHMss noATWUMNY YykKasaHHoOro artpubyTta. Anu aTtpubyTa OrpaHMYeHHOro WHAEKCUpPyemMoro Tuna cHavyana
npuMmeHseTCcs HesiBHOe npeobpa3oBaHWe noATvna, kak B onepaTope npuceBamBaHusA. Ona aTtpubyTa HeorpaHu-
YEHHOTO WHAEKCUpPYyeMOol Tuna B TakoOM npeo6GpasoBaHUM HET HeoGXOA4MMOCTW; OrpaHWYeHun 3Toro aTpubyra
onpeaensloTCA OrpaHNYeHUAMW CamMOro 3HayeHus.

NMpumeT NHe — BblpaxeHue s creydmkaumy atpuéyTa NCOBWIIKILINO AO/MKHO 6bTa, «Marnyecku* «bIPaKCUMEM.

12322 CcncuyumnmdumkKaumm KOH®Purypauyuwui

MpcaBbinonHcHUC cneundmnkaunii kKoHdurypauuii  (configuration specification) npoucxoguT B crnepylouem
nopsgke:

1) MpcpBbinoONHAeTca cneuudukauma KomnoHeHTa (component specification); Tem cambiM onpegensieTtcs,
Kakune 3K3eMn/sipbl KOMMOHEHTa 3afeicTBylOTCA 3TOW cneumdukaumeidi KoHduUry paymu.

2) NMpcaBbinonHaeTcsa cBA3biBatouwee ykaszaHue (binding indication); Tem cambiM naeHTUMUUMPYETCA O6BEKT
npoekTta, K KOTOPOMY 3ajeliCTBOBaHHble 3K3eMM/spPbl KOMMOHEeHTa 6yAyT npuBsA3aHbl.

3) C kaxaol MeTKOW 3afelicTBOBAHHOrO 3K3eMmnssipa KOMMOHEHTa conocTaB/sieTCs CBA3bliBalowWwas MHopmMaums
ANA nocneAyowero MCNosb3oBaHUA ee B KOHKpeTusauumy 3TUX 3K3eMMAspoB.

CocTaBHOli 4acTblo 3TOro NpoekTa /pefBbIIOSIHEHNS SIB/SIETCA MpPOBepka Ha CcyllecTBOBaHMWe B YKa3aHHOU
6nbnnoTeke npoekTta Kak 06bSABNeHVMs o6bekTa (entity declaration), Tak M COOTBETCTBYHOLEIO apXUTEKTYPHOIO
Tena (architecture body), nogpasymeBaemMbixX CBAA3bIBalOWMM yka3aHnem. Bo3HukaeT owmnbka, ecnu ata nposepka
HC MMeeT ycnexa.

12323 Cneuyundukaymsa MT KN WYe KuUwu

MpcaBbinonHCcHUC cneuundmkaymm oTkAtoyeHna (disconnection specification) npoucxogut B criegylouem
nopsiake:

1) MpcaBbinonHsaeTca cneundukauna 3awunuieHHbIX curHanoB (quarded signal specification); Tem cawmbim
MOAEHTUMDULMPYIOTCA CUTHanbl, 3a/elicTBOBaHHble 3TOW CNCUK(MKALHEN.

2) BbluucnsieTca BblpaXeHue BpeMeHW (time expression); Tem camMbiM ONPCAC/HCTCA BPeMsA OTKAOYEHUs Ans
ApaiiBepoB 3a4eiCTBOBAHHbIX CUTHasOB.

3) Bpems OTK/IIOYEHMS conocTaBiseTCA C  KaXAbIM 3afeiCTBOBaHHbIM CUFHasIoM A8 focneayollero
MCMO/Ib30BaHMUA MPU MOCTPOEHUM ONnepaTopoB OTK/AOYEHUSI B 3IKBUBASIEHTHbIX Mpoueccax A8  3alUlieHHbIX
Ha3HauyeHuit (quarded assignment) 3aAeliCcTBOBaHHbIX CUTHaNOB.

124 N peagaBMMNOSAHCMUMMNE pas3pena onepaTtTopoB

MapannenbHble onepatopbl (concurrent statement), ctoswwme B pasgene onepatopom (statement part) 6n0ka,
[O/IKHbI 6bITb /PeBbLIOMHEHM A0 Hayasa moAenvpoBaHus. MpcaBbINONHCHUC pa3fena onepaTtopoB 6/10Kka COCTOUT
V3 NpeABbINONHEHUN KaXAO0ro napasnsieslbHOro oneparopa B 3afjlaHHOM Mopsigke.

12.4.1 OnepaTopbl 610KK
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MpenBbinonHeHne onepatopa 6no0ka (block statement) cocTouT M3 npegHbINOAHeHUA 3arosioBka 6n1oka (block
header), ecnu oH 3agaH, 3a KOTOpbIM cnegyeT /PCABbLINOMHCHUC pasfena ob6bsaBneHnit 6noka (block declarative
part) n, HakoHeu, npeaBbINO/IHEHNA pa3gena onepatopoB 6n0ka (block statement part).

MpeaBbinonHeHNe onepaTtopa 6710ka MOXET MPOMCXOAUTb MNoA YyrnpaBfeHWeM O6bsABNEeHUs KOHdurypaumm
(configuration declaration). B uyacTHocTu, KoHdurypauma 6soka (block configuration) BHyTpu o06bsaBAeHUA
KOHUrypaumum MoxeT SBAATbCA MCTOYHWUKOM MOC/eA0BaTeNIbHOCTU [AOMOSTHUTE IbHBIX HEeABHbIX cneundukaymii
KOH(UTypaumnii, KoTopble NPUMEHSIIOTCS B TeYeHWe MpeaBbINOSIHEHMS COOTBETCTBYlOWeEro onepatopa 61oka. Ecnm
onepaTop 6510ka MPCABBINOSHAETCS MO yrnpaBieHNeM OGbsIB/IEHUS KOHUrypauuu, To Takasi rnocsefoBaTe/ibHOCTb
HesBHbIX cneundukaumini KoOHUrypaumin, UCTOYHUKOM KOTOPOI siBNseTcs KoHdurypauma 6710Ka, NpCcABbINOAHA-
CTCA KaK 4YacTb pasfgesia 06bsAB/EeHMI A 3TOro 6/10Ka, CToAWas nocsie BCeX OCTa/lbHbIX 3/IEMEHTOB OOGBSABNEHUN B
3TOM pasgene.

MocnepoBaTeNlbHOCTb HeABHbIX cneundukaunii KoHUrypaumm, NCTOYHUKOM KOTOPOW ABMAEeTCS KOoHdurypaums
610Ka, BkOYaeT B ceba Kaxaylo w3 cneumdukauuii KoHdwurypauuii, nogpasymeBaeMblXx KOHUrypaumsmu
KOMMOHeHTOB (cMm. 1.3.2), CTOAWMMM HENOCPeACTBEHHO BHYTPW 3TOW KOHUrypauum 6710ka; nNopspok crneundu-
Kauuii KoHdurypauuii copnagaeTr Cc MOPsSiAKOM KOHUrypauuii KOMNOHEHTOB.

12.4.2 OnepaTopbl reHepayuu

MpeaBbiNnONHEHNE onepaTtopa reHepauun (generate statement) cocTouT U3 3aMelleHWss 3TOro onepatopa
MHOXECTBOM KOMUi (BO3MOXHO MycTbiM) onepaTopa 6s10Ka, pasfen onepatopoB KOTOPOro BK/AOYaeT napan-
nenbHble onepaTopbl, cofepXalinecs B 3TOM onepaTtope reHepayuu.

Takne onepatopbl 6s10ka cuuTalTCcs TMPCACTABACHMBLIMY 3TMM oOnepaTopoM reHepaunu. 3aTem Kaxabli
onepatop 6510Kka MpPCABbLINOAHACTCS.

[Ona onepaTtopa reHepauun co cxemol reHepauuu (generation scheme) for npeaBbINO/IHEHWE COCTOUT W3
npeaBbINO/IHEHUA AUCKPETHOro gnana3oHa (discrete range), 3a KOTOPbIM criegyeT reHepauums OAHOro oneparopa
610Ka AnA KaxAoro 3HadyeHUs B 3TOM AuanasoHe. Bce onepaTopbl 6/10ka MNpu 3TOM MMEKT cheaylowuii Bua:

1) MeTka onepaTopa 650ka coBnagaeT C MeTKOV onepatopa reHepauuu.

2) Pasgen o6bsABneHuii 610Ka cCoAepXUT eAUHCTBEHHOE 0GbsAB/IEHNEe KOHCTaHTbl, KOTOPOE OMUCbIBAET KOHCTaHTY
C TeM Xe MpPOCTbIM WMMEHeM, 4YTO M Yy NPUMMEHAeMOro napamMeTp;» reHepauuu (generate parameter); 3HavyeHuem
3TOli KOHCTaHTbl SABMSETCS 3HayeHMe MapameTpa reHepauuu, npuM KOTOPOM MNpousowsia reHepauuss 3Toro
KOHKpeTHOro 6s10ka. Tun 3Toro o6bsABNEHUs onpegensieTcss 6a3oBbIM TUMOM AMCKPETHOrO AManasoHa napameTtpa
reHepauuu.

3) Paspgen onepaTopoB 6710ka COAEPXWUT KOMWIO NapassiesibHbIX OMNepaTtopoB, CTOSWWX BHYTPWU onepatopa
reHepauum.

[ns onepatopa reHepauuum co cxeMoi reHepauuu if npeaBbINOSIHEHME COCTOUT W3 BbIYUC/IEHUS SIOFMYECKOro
BblpaxeHnsa (boolean expression), 3a KOTOpbIM criedyeT reHepauuss TOYHO OAHOro onepatopa 670ka, ecnn 370
BblpaXeHne BblpabaTbiBaeT 3HadeHue TRUE, wam HM opgHoro 6/510ka — B MNPOTMBHOM criydae. B cnyuae
reHepauun onepatop 6n10ka uMMmeeT cnegylowWwuii BUA:

1) MeTka 6510ka coBnagaeT C MeTKOW onepaTopa reHepauuu.

2) Pasgen ob6bsABneHuss 6110Ka MycToi.

3) Pasgen onepatopoB 6/10ka COCTOUT W3 KOMWI nNapassieflbHbIX OMepaTtopoB, CTOSAWWX BHYTPU onepaTopa
reHepauum.

MpurumeduyaHMe - VowopcMAC MeTOK G/10Ka MNPV HC/IOMMOBAHNMH CXeMbl reHepaumu for He noppasymeBaeT MHOTOKpaTHoOe
o6bsiBreHe 3toll MeTkuM. [M|X.TcrionaTc/bIOCH. onepaTopoB 6/10Ka, MPEeACTaB/IEHHbIX OMEPaTOPOM FeHepaLy, COCTaB/ISIET HOE/CAOBITC/IbIKOCT..
CCbUIOK K OAHOM N TOM K€ HESIBHO OGBLSIB/IEHHOW MeTKe.

12.4.3 OnepaTopbl KOHKpeTM3aLMM KOMMOHEHTOW

MpeaBbINONIHEHME OMnepaTop;» KOHKpeTu3auunm KOMMoHeHTa (component instantiation statement) HC wvmeeT
HUKakoro adypekra, ecnm TONbKO 3K3EeMM/IAP KOMMOHEHTa He fABMseTcs NM60 NONHOCTb cBA3aHHbIM  (fully
bound) c o6bekTom npoekTa, onpefesieHHbIM 06bABIEHNEM 06BEKTA U apXUTEKTYPHbIM TeNOM, NM60 CBA3AHHLIM
C KOHurypaumein 3Toro obbekta npoekTa. Ecnm aTo Tak, TO nNpeaBbiNO/IHEHME COOTBETCTBYHOLWEro onepartopa
KOHKpeTM3aLuum KOMMOHEHTa COCTOUT M3 MpeABbINOJIHEHWS MNoApa3dyMeBaeMoro onepatopa 6s710ka, npeacTaBnsio-
Lero 3K3emMnnasAp I3TOro0 KOMMOHeHTa, M (BMecTe € 3Tum 6n10KOM) nogpasymeBaeMoro onepatopa 6n0ka,
npeactaBnstowero 06bLEKT NpoekTa, K KOTOPOMY 3TOT 3K3eMNasp NpuBs3aH.” YKasaHHble onepatopbl 610ka
onpegensaiTca B 9.6.1.

12.4.4 [pyrue napannenbHble OMepaTopbl

Bce gpyrue napannesnbHble onepatopbl — 3TO IM60 onepaTopbl npouecca (process statement), NM6o onepaTtopsl,
0N KOTOPbIX CyllecTByeT 3KBMBa/IEHTHbIA OonepaTop npoLecca.

MpeaBbINOSIHEHNE oOMepaTopa npouecca NPoUCXoAuUT B CriefyloweM nopsake:

1) MpcaBbINOMHACTCA pasgen ob6bsABMeHMi npouecc;» (process declarative part).

2) CospatoTca pgpaliBepbl, Tpebyemble 3TMM OMepaTtopoM mpouecca.

3) HavanbHaa TpaH3akuusa, onpegensieMass HesiBHbIM 3Ha4YeHWeM, COMOCTaB/IEHHbIM C KaXAblM CKa/IApHbIM
curHasom, ynpasnsieMblM 3TUM oOMepaToOpoM MpoLlecca, BCTaB/sieTCA B COOTBETCTBYHOLWMNI aApairiBep.

7-2% 98



FOCT I* 50754—95

MpcaBbLINOMHCHUC BCex napassiesibHbIX OnepaTopoB Ha3HavyeHuMs curHana (concurrent signal assignment
statement) H napannenbHbIX ONepaTopoB yTBepXAeHuUs (concurrent assertion statement) cocTouT M3 NOCTPOeHUSA
3KBUBAsIEHTHOro onepatop;! npouecca, 3a KOTOpPbIM cnegyeT ero npcABbINO/IHCHUC.

125 AmMHaMmuyueckoe npcaAoBbLNONHCHMUC

BbINosHEHME HEKOTOPbIX KOHCTPYKLUMWI, cogepXawmx B OT/M4YMe OT napasisieflbHblX OnepaTtopoB n”*ncposa-
TeflbHble OonepaTopbl, TakXe BJieHeT NMPCABbINOMHCHUC. Takoe NPCcABbLINO/IHCHAC NPOUCXOANT BO BPEMS BbIMNO/IHEHUSA

"ACyWecTBYOT TPU BUAA KOHCTPYKLUMIA, B KOTOPbIX MPCABLINOMHCHUC MPOUCXOAUT AMHAMWYECKM B npoLecce

"TTblNONHEHWEe onepaTopa UWKIA CO cxemoit wuTepauum (iteration scheme) for BneuyeT nNpcaBbINOAHCHUC
cneuuncumkaumm napametpa uyukna (loop parameter specification) go Toro, Kak HayHeTcs BblMONHeH~NoNep~poB
cofepxaluxca B 3ToM uukne (cm. 8.8.). Takoe NpcABbLINOMHCHUC co3gacT napameTp uukna (loop parameter)

N BblUUCSAET AUCKPETHbIV AnanasoH.

2) BbiNonHeHVe BbI30oBa nNognporpammbl (subprogram call) BfeyeT NPCABBLINOMHCHUC CNUCKA UMHTepeca

napameTpoB (parameter interface list) cooTBeTcTBylOWeEro o6baBneHna nognporpamm (subprogram declaration),
3TO B CBOIO O4epefb BJieveT MPCABLINOMHCHAC KaxAoro oo6baBreHnsa unHtepdeiica (interface declaration) ¢ uensto
co3/jaHMsa COOTBETCTBYHOWMX opMasibHbIX MapamMeTpoB. 3aTteM akTuyeckue napamMeTpbl COMOCTaBASOTCA C
dopmManbHbIMX  MapameTpamMn. HakoHel, MPCABBLINOMHACTCA pasfen o6bABNEeHUU
nognporpammbl (subprogram body) n npoucxoauT BbINOMHEHME MocnefoBaTe/IbHOCTU OMepaTopoB, CofepXalynxcs
B 3TOM Tene

3) BbluucneHne reHepaTtopa (allocator), copgepxawero ykasaHue noartuna,
yKasaHua [0 reHepauuy co3gaBaeMoro oGbekTa.

Bfie4eT npcaBbINO/IHCHUC 3TOro

Mownmecuyoun e — U3 WbILCOMMCaHVbIX NPEHUN CriedyeT, 4TO 3/edeTbl 06bsBeHwli <tlccliirative iieno. croswwme BHyTpM
nn«oiaP o6bsABeHW A Tena nognporpamMMbl, MPCAVbINanbIOTER MXAbIV pa3. Korga cooToeicmyioiuau MOAMPOrpaMMa Bbi3bIBaeTCS; TakiM
060a304 CTC/ylOlMe OAHO 33 YAVMUM MPCAOUMMASIHCUM® KOHKPETHOK NK4YeTa OGLSAB/MEHWA, CTOALLE ™ bIKOY MOe, moivi COo\«HaTl

NKMeTbl C/Ha/MYHbIMWU XapakTepucTukamu. Hanpumep, criegytowme ogHo 3a QOH/M npmNeMMM1l«n OgHOTO M KO0 Xe OGBbSB/EHUS
noynuwa. CTOAWEero K Tesie MoANporpamMMbl, MOMyT COXelaTb MOATUMbI C PAXYNUUMAN OFPaHUYEHVAMAN.

126 B bl M ONHEHMNE Moagenmn

PesynbTatom npeaBbINOMIHEHUA Mepapxun MnpoekTa sSBASETCA MofeNb, koTopas MoxeT CbiTb BbINOJIHEHA C
uenbio  MoAenMpoBaHWs MNpoekTa, MpeAcTaB/IeHHOIo 3TOW  Mogenbio. MopgenupoBaHue BrieYeT BbINOJSIHEHUE
onpejeneHHbIX Mofb3oBaTesieM MPOLECCOB, B3auMOAENCTBYOWMX APYr C APYTOM W OKpyXatol,eli cpepoi.

Apnfto mofenn (kernel process) — 3TO KOHUENTyaslbHOE MNpeACcTaB/ieHVe MPoLecca, KOTOpbli KOOPAWHMPYET
aKTUBHOCTb OMpefesieHHbIX MoJfib30BaTesleM MPOLeCcCCOB MpU  BbINO/IHEHMM MOAENMPOBaHUA. 3STOT  npolecc
ocylwecTBIsieT  pacnpocTpaHeHWe 3HayeHWli CUrHasioB UM U3MEHEHWEe HesBHbIX CUTHanoB  (Takumx, Kak
S'STABLE(T)). Bonee Toro, Ha 3TOM npoLecce J1eXUT OTBETCTBEHHOCTb 3a OO6HapyXeHWe MPOUCXOAALLNX
COObITUI N ocyllecTB/IeHWe BbINO/IHEHUA MNOAXOAAWMNX MPOLECCOB r OTBET Ha 3TU COObITUSA.

Ons no60oro KOHKPETHOro curHana, SIBHO OOGBABMNEHHOTO B MOAesn, AAPO MOAEeNUN COAEPXUT NepemMeHHylo,
npeAcTaBnsAloWYO Tekyliee 3HayeHue 3TOro curHana. J/lio6oe BblYMCNEHVME MMeHWU, OGO3Havarllwero 3TOT CUrHan,
Mcnosib3yeT TeKyllee 3HaYeHNe COOTBETCTBYOLWEN NepemMeHHOW B sigpe modenu. MNpu BbINOJHEHUW MOAeNUpoBaHUs
AAPO MOAENN W3MEHSEeT 3Ty MNepeMeHHYI0 Ha OCHOBaHWM TeKyWwWuX 3Ha4YeHWA WCTOYHUKOB COOTBETCTBYHOLLETNO
curHana. -

[lononHnTeNnbLHO SAPO MOAENN COLEPXUT NEepPeMEeHHYo, MpefcTaBsAOWY0 Tekyliee 3HayeHue N6GOoro HesiBHO
06bsABMeHHOro curHana GUARD, o6bsiBfieHVe KOTOPOro nosiBNsieTcs B pe3y/nbTaTe UCMO/b30BaHWs 3aliuvuiatolero
BbIpaXeHNsa B KOHKpeTHOM onepatope 6s0ka. Bonee Toro, A4po MoAenn COAEPXUT ApaiiBep W MNepeMeHHylo,
npeAcTtaBnsolWne Tekyuiee 3HadyeHue nwboro curHana Buga S’Stablc(T), ana kaxpgoro npedukca S un Ana
KaXAoro BpemMeHM T, ‘K KOTOPOMY €CTb CCbI/IKA B MOAE/SIM; TO XXe camoe BepHO A/iA curHanoB Buaa S Quict(T)
n S’Transaction.

12.6.1 PacnpocTpaHeHMe 3Ha4YeHUii CUTHAaNOoB

Mo mepe NpoABWXEHUA BPEMEHW MOAEeNUPOBaHWS TpaH3akuuu B NiaHMpyemoli BbIxoAHol copme curHana
KOHKpeTHOro gparisepa (cm. 9.2.1.) 6yayT kaxpgas, nocnegosateflbHO APYr 3a APYroMm, CTaHOBUTLCS 3HayeHuem
aTorogpaliBcpa. Korga gpaiiBep TakMum crnoco6om npuobpeTaeT HOBOe 3HayeHWe, He3aBUCUMO OT TOro, oT/iM4vaeTcs
NN OHO OT npeAblaywiero 3HavyeHUs, cyuTaeTcs, 4YTO ITOT ApaviBep aKTWBEH B TeyeHuWe [aHHOrO LMKAa
MogenvpoBaHusa. CurHan cumtaetcsa aKTUWBHbIM B TeyeHMe KOHKPETHOro LMK/ia MOAENMPOBaHUA, ecnu:

1) oAWH W3 ero UCTOYHUKOB SBMSIETCA aKTUBHbIM;

2) oAWH W3 ero MNoA3MEMEHTOB SB/IAETCS aKTUBHbIM;

3) a9TOT curHan wucnosnb3yeTcs H dopmanbHoli 4vactn (formal
element) B cnucke conocTtaBsieHuss noptoB (port association list),
ABMIAETCA aKTUBHbIM;

4) 3TOT curHan ABNAETCA NOAS/ICMEHTOM paspelleHHOro CurHana, U MnocnefHuii SBNsieTCA aKTUBHbIM.

part) anemeHTa conocTaBfieHus (association
N COOTBETCTBYHOLWMUA (pakTUyeckuini curHan
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Ecnn curHasm KOHKPETHOro COCTaBHOrO Tunma WMeeT WCTOYHUK Apyroro Tuna (M, cnegoBaTesibHO, B
COOTBETCTBYIOLLEM 3J/IeMEHTe COMocTaB/ieHnsa 3afjaHa YHKUMS npeobpas3oBaHMa Tuna), TO KaxAbli CKansapHbIi
nogasieMeHT 3TOr0 CUTrHana paccmaTpuBaeTCs KakK aKTUMBHbIW, €C/iM 3TOT WMCTOYHUK O M SABASETCA aKTUBHbIM.
AHanornyHo, ecnum nopT KOHKPETHOro COCTaBHOrO Tuna COMOCTaBAseTCA C CUrHasiom gpyroro Ttuna (u,
criefoBaTenibHO, B COOTBETCTBYIOLEM 3/IEMEHTe CcoMnocTaB/ieHMs 3ajaHa (YyHKUuMA npeo6pasoBaHWsA Tuna), TO
KaXAbli CKansApHbI NoA3/eMeHT 3TOro nopTa CUMTaeTCsA aKTUBHbIM, eciv hakTM4YecKuii curHan cam sBnseTcs
aKTUBHbIM.

B fononHeHWe K BbilleCka3aHHOMY, HEsBHbIA CUrHas cuyMTaeTcs akTUBHbIM B TeYeHWe KOHKPETHOro Luukna
MOAEeNNPoOBaHWSA, ecnn AP0 MOAeNn W3MEHWSI0 3TOT HesiBHbI CUrHas B 3TOM LUKIe.

Ecnn curHan HC ABNAETCA aKTUBHLIM B TeYeHMe KOHKPETHOro uukaa MOAe/IMpoBaHus, TO 3TOT CUrHa
cunTtaeTcss MaCCUBHbIM (quiet) B TeyeHuMe 3TOro UWMKIA MOAENNPOBAHUA.

A4po MoAenn BbIYMCNAET ABa 3HAYEHUA A1 HEKOTOPbIX CUTHa/IOB B TeYeHWe KaxAoro uukna mMoAenmpoBaHuA.
3ajallliee 3HaYeHNE KOHKPETHOro curHana — 3TO 3HauyeHue, KOTOpoe 3TOT CUrHasa ob6ecrneuynBaeT B KauyecTBe
MCTOYHUKA Apyroro curHana. IPQEKTUBHOE 3HAUYEHUE KOHKPETHOro CcurHasa — 3TO 3HauyeHue, Mosydyaemoe
BblUMC/IEHNEM CCbIJIKW Ha 3TOT CUrHas BHYTPU BblpaxeHus. 3agaollee M aPPeKTUBHOE 3HAYEHUS CUrHana HeC
Bcerja SIBNSOTCA O4HMM U TeM Xe, OCOGeHHO, Korga B pacnpoCTPaHeHWW 3HaYeHuii curHana y4vacTBylOT yHKUUU
paspeweHnsa n npeobpasoBaHuA Tuna.

Ana ckanApHOro curHana S 3ajaloliee 3HavyeHWe CUrHana BbIYMCASETCA Ccreaylowum o6pasom:

1) Ecnn S HC uMeeT UCTOYHUKOB, TO 3ajalolWuUM 3HadYeHWeM S ABASETCA HessBHOe 3HayeHue, ConocTaB/ieHHOe
c S (em. 4.3.1.2)).

2) Ecnu S vMmeeT OAWH WUCTOYHWK B BuAe gpaiiBepa U S He siBNsieTCS paspelleHHbIM curHanom (cm. 4.3.1.2.),
TO 3ajalolWumM 3HayeHMeM S nABNsAeTCA 3HayYeHWe 3TOro Aparisepa.

3) Ecnm S nmeeT oAMH MCTOYHWK B BuAe MnopTa M S HC ABMSETCA paspelleHHbIM CUrHasaoM, TO 3ajarowmm
3HayeHnem S fABAseTCcA 3ajalolwee 3HavyeHne (QOPMasibHOM 4YacTU 3/1IeMeHTa COMoCTaBJ/IEHUs, COMOCTaBASAIOLWEro
S ¢ atum nopTtom (cm. 4.3.3.2.). 3agatouwee 3HavyeHne (hopmMasibHOM 4YacTu MosiyvyaeTcs BblYMCeHMEM (DOpPMasibHON
yacTu C UCNoNb30BaHMeM 3ajallero 3HadyeHus curHana, obosHayaemMoro (popmasibHbIM YyKasaTesieM Ha MecTe
hopmanbHOro ykasartesns.

4) Ecnu S aBnseTcA paspelleHHbIM CUTHasioM, TO 3ajalollee 3HadyeHue S cosnagaeT € paspelleHHbIM
3HayeHMeM S, MOJIy4YeHHbIM BbIMOMHEHNEM (PYHKLUW paspelleHns, COMOCTaB/IEHHOW C S; nNpu 3TOM 3aTa PyHKUUSA
BbI3bIBAETCA C BXOAHbIM MapamMeTpoM, cofepxalinum KOHKaTeHauutlo 3ajalolWwmx 3HavyeHuii WNCTOYHMKOB™ S, 3a
WCK/IIOYEHMEM 3HayeHUl pgpaliiBepoB S, TeKyliee 3HayeHWe KOTOPbIX Onpegensercsa NycTol TpaH3akuuelh (cwm.
8.3.1).

[na coctaBHOro curHasna R 3ajalouiee 3HauyeHue R 3KBUBA/IEHTHO arperaty M3 3ajalolimx 3HaYeHUin Kaxzgoro
cKanapHoro noganemeHTa curHana R.

Ona ckanapHoro curHana S 3adypeKTUBHOe 3HayeHue S BblUUC/ISETCA cneaylowmm obpasom:

1) Ecnn S aBnsieTca curHanom, onucaHHbIM O6bABMAEHMEM curHana, noptom sBuaa buffer nan HenogkntOYeHHbIM
noptoM Buga inout, To acpdekTMBHOE 3HavyeHWe S coBnagaetr C 3ajalwWMM 3HadyeHuem S.

2) Ecnn S sABnseTcsa NoAKNOYEHHbIM MNOPTOM BuAa in uau inout, To 3adeKkTMBHOe 3HavyeHue S coBnagaet
Cc appekTUBHbLIM 3HavyeHnem pakTUUYECKON 4acTh 3NemMeHTa CONocCTaB/IeHUs, CcOonocTaBAAOLWero gakTu4yecknin
CurHan ¢ S (cMm. 4.3.3.2). OdphekTuBHOE 3HauYeHWe (PakTUUYECKOW YacTu MonyyaeTcss BblYUC/IEHMEM (PaKTUUYECKOW
4acTu C ncnosib3oBaHuem 3PPEKTUBHOIO 3HAYEHUSA CUrHasa, 060o3HavyaeMoro PakTMYeCKUM ykasaTesnieM Ha MecTe
(hakTMyeckoro ykasartesns.

3) Ecnn S ABnsetca HenoAk/JOYEeHHbIM MNOPTOM Buga in. To addekTMBHOe 3HayeHue S 3afaeTca HesBHbIM
3HaveHnem, conocTtaBnsieMbiMm ¢ S (cm. 4.3.1.2).

Ana coctaBHOro curHana R apdekTnBHbIM 3HauyeHMeM R sBnseTca arperaT, cocTaBsieHHbI U3 3ahHEKTUBHbIX
3HauYeHWli BCex MoAl3sieMeHTOB curHana R.

[Ana ckanapHoro curHana S n 3ajawouee, N aPPEKTUBHOE 3HAYEHUA [O/DKHbI NpuUHagiexarb NoATUMNY 3TOro
curHana. na cocTtaBHOro curHana R BbINONHAETCA HesABHOe Mpeobpa3oBaHve nogTvna B NoATUN curHana R;
AN KaXAOro 3fieMeHTa curHana R [Jo/iXeH cyllecTBOBaTb COOTBETCTBYWOLWMWIA 3M1eMeHT Kak B 3ajalleM Tak
N B 3PPEKTUBHOM 3HAYEHUSAX W HaobopoT.

/Ena TOro, 4tobbl M3MEHWUTb CUIHa/A B TeYeHWe KOHKPEeTHOro uukaa MOAesIMpoBaHus, S4p0 MoAenn cHadvana
Bblunc/isieT 3ajawoliee ”  3IPPEKTUBHOE 3HAYEHUs I3TOro curHana. 3atem A4po0  MU3MEHSeT epeMeHHyto

obpasom-1**0 TCK* 1LIOC 3HAUCH,,C CUrHana, Ha TOMIbKO 4TO BblYMC/EHHOE 3(PPEKTUBHOE 3HayYeHue cnefywmum

1) Ecnun S ABNsieTCA CUrHa/IOM HEKOTOPOro TUna, OT/IMYHOIO0 OT MHAEKCMPYeMOoro Tuna, TO A/ W3MeHeHus
TeKylero 3HadyeHuss S wucnosb3lyeTcss aekTBHOe 3HauveHve S. Mpu 3TOM AeBaeTcsi NpoBepka Ha NpUHagIex-
HOCTb 3(PPEKTUBHOTO 3HauyeHus S noaTuny curHana S. Bo3HMKaeT owwubka, ecim 3Tta MNpoBepka He wumeer
ycnexa. HakoHel, 3ageKTMBHOe 3HauyeHue curHana S npucBavMBaeTcsl MepeMeHHON, npeacTaBnsiioweil Tekyuiee
3HauyeHue curHana

2) Ecnu S ABnsieTCs WHAEKCMPYEMbIM CUTHasIoM (BK/lOYasi CeYeHuMs maccuBa), TO 3PdPeKTUBHOe 3HaueHue
S HesiBHO npeo6pa3yeTcA B NMOATWM curHana S. Mpu 3ToM fAenaeTcs NpoBepka TOro, CyWecTBYeT v ANS KaXAoro
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3a/leMeHTa curHana S cCOOTBETCTBYHOLWMI 3n1eMeHT a 3(hpdeKTMBHOM 3HayeHUn n HaobopoT. Bo3HukaeT ownbka,
ecnm aTa npoBepka He MMmeeT ycnexa. Pe3ynbTaT 3Toro npeobpasoBaHus 3aTeM nNpucBavMBaeTCs MNepeMeHHOMW,
npegcraensoowWweid 3HavyeHne curHana S.

Ecnn npu M3MeHeHUW curHana Tekylliee 3HayeHWe CuUrHasna oOT/MYaeTcsa OT npeablayliero 3HayeHus, To
CUITTOETCH, YTO Ha 3TOM CuUrHasie MpPou3olwso ONbITUE. 3TO onpeaesieHNe MPUMEHSAETCA K J/Il060MY VM3MEHEHUIo
curHana, npouvcxogslwemy /AnM6o H COOTBETCTBUM C BblWEONWCAHHbIMKW MpaBuiamu, M6o B COOTBETCTBUM C
npaBusiamm W3MeEHEHWUS HesIBHbIX CUTHa/OB, OMUCaHHbIMM B 12.6.2. [losiBfieHWe cOGbITUS MOXeT Bbi3BaTb
BO306HOB/IEHME W MOcnefytollee BbIMOJIHEHME OMNpeAesieHHbIX MNPOLEeccOB B TeYeHue Uuukna MoAenMpoBaHus, B
KOTOPOM 3TO CO6bITME MPOU3OLLIO.

Ana no6oro curHana, OT/IMYHOrO OT CUTHana Buga register, BbluWCNeHNe 3aparolwero n 3hPeKTUBHOro
3HavyeHUli 3TOro curHana, a TakXe W3MeHeHWe TeKylero 3HayeHUs 3TOro CurHana BbIMOSIHAETCA B KaxAoM
uuKne mMofenvpoBaHusl, Kak OnucaHo Bbile. VI3MeHeHWe curHana Bupaa register npoucxogut Takum e obpasom
B TeyeHWe KaxAoro uukna MOAeNMpoBaHUs, 3a WCK/IIYeHWeM TeX LUWK/IO0B, B KOTOPbIX BCe WUCTOYHWUKW 3TOro
curHana uMelT Tekyliee 3HaudyeHwWe, onpegensieMoe MNyCTOW TpaH3aKuue.

M3meHeHne HesBHbIX curHanoB S’STABLEtT). S:QU1ET<T) u S'TRANSACTION pna nwb6oro npedukca S
n nwo6oro BpemeHn T HC MNOAUYMHAETCA BbIWEONUCAHHLIM MNpaBwuiam; W3MeHeHuWe 3TUX CUrHasIoB MOAYUHEHO
npaBunam, OnNuUcaHHbIM B 12.6.2.

Mpwumeuyanwmume — U uukie MUACHUPOMW TU WO.4ax'MEeMT CNeraliMKO TUW ana MOXeT 6blTb MAacCCUMBHbLIM, XaT can oTnan
MOXET BbIT*. akTusHbIM.

MpaBuUT O OTHOLIEHUM COMOCTaB/IEHNS (DaKTUYECKUX NapsMClpoB ¢ dropMasibHbIMKU (em. 4.3.3.2.* nogpanyneroior, YTo ec/iim COCTaBHOW
curHan Conocrasnsietcs ¢ CncTabIlwm noptoM Buga net, inoul unu buffer n nu doopmanbHasn. My dakTuyeckve Yactu are.mewa cmincntimeiMR
He cogepxar dyucuwy npeobpasoBaHMA TUMNA, TO KaxAbl CKalsipHbIA ngooeyenr QOPMaIbHOrO napameTpa SBMSETCA UCTOYHUKOM
COOTBETCTBYIOLLETO MHO/I3/ICMUITT  (DAKTUYECKOro MapameTpa- B aTom criydae Kok pOTHbIA nnganemell  hakwyveekgo napamverpa Otor
aKTVIBHbIM, €C/IM « TOMbKO €C/IM aMU/IEH COOLBCTCI»YIOLWMIA LLLINEMEHT hOPMWIBHOTO NapameTpa.

ANTOpUTM BMYUBE/EHMS 3a/jatoLLero 3Ha4eHVsi CKa/IIPHOTO curHana S siBNsieTcsl pekypcuBLln. Hanpumep, ecnm $ SBNSETC NINK&LUTMM
CUrHasIom, CTOSILMM $i CTIMCKe COrocTaB/IeHUsi MOPTOB, O 3ajalollee 3HayeHVe cUrHasia S MOXeT ObITb 3uiJayydenn TO/bKO Mocrie TOH. *NK
Oy[eT BbIUMC/IEHO 33atollee MWIHCUMC CCKUMCTCTBYHOLLEl (hakTUHeCKo YacTun. St MOXeT rossedb MitorokpaTHoe KUTKCHEEMUC yKa3aHHOro
anroputMa.

ANanoTo. aITOPUTM BbIMUC/IEHNS . TICEKNHHKIO 3HAYEHUS cUrHania S sIBMSIETCst pekypcuBHBIM. Hanpumep, ecriv doepys.TMTbIA nopT
S BMgAa in corocTaerieH € hakTUyeckum curHanom A, To adubekTmBHOe 3HadeHne A JomKHO Cbirb BblumcrieHo [0 Ton:, Kak MOoXeT CbiH,
cbvcneTk: adiheKTMBHOE 3HadeHve nopra S- dPakTtudeckuii cunoB A MOXeT cam CbIT*, MCnasilLoUMbIM Kak diopMasibHbIli MOPT B ClMcKe
CornocTaB/IeHUsi MopTOB.

Ana Hoptou mpa pul nnu linkage adhdpekTBHOE 3HaYeHWe ne 3agaeTcs. 7.r. 3TU MOPTbl HE MOTYT YMTaTbCS.

12.6.2 V13MeHeHWe HesABHbIX CUTHaNo0B

AQpo Mofenn Wn3MeHseT 3HadyeHue Kaxaoro HeasBHoro curHana GUARD, conoctaB/ieHHOro C Ornepatopom
610Ka, MMelWnM 3almuaollee BbipaxeHne. AHaNOrMYHO, SAPO MOAE/N U3MEHAeT 3HAYeHUS KaxX[oro HesiBHOro
curHana S'STABLE(T), S'QUIET(T) wnn S'TRANSACTION gnsa nto6oro npedukca S n nwboro BpemeHun T;
3TO Takxe BJjieyeT M3MeHeHue gpariBepoB curHanos S’'STABLECTI u S’QUIET(T>,

Ana no6oro HesaBHoro curHana GUARD Tekyliee 3HayeHue 3TOro cUrHana moaucuuupyeTcsi, ecnm n Tobko
ec/in COOTBETCTBYIOLEe 3alujMujaloliee BblpaXeHWe COAEPXUT CCbIIKy Ha curHan S, n S aBnsetcs akTUBHbIM N
TeyeHMe Tekyllero uukna mMofesiMpoBaHus. 8 3TOM criydae HesiBHbI curHan GUARD wu3MeHseTCs BblYWC/IEHUEM
COOTBETCTBYIOLLErO 3awMwalWwero BblpaXeHNs W npucBavBaHWEM pe3ysibTaTa 3TOro BbIYMC/IEHUA MNepeMeHHOW,
npegcraBnsioweli Tekyliee 3HayeHWe 3TOro curHana.

Ans no6oro HesaBHOro curHana S’$TABLE<T) Tekyuwee 3HayYeHMe 3TOr0 CUrHana (a TakXxe Tekyliee COCTOsIHMe
COOTBETCTBYIOLWEro ApaiBepa) mMoandnLUPYyeTCsa, eCAn N TO/IbKO eC/iM UCTUHHO OAHO U3 CrieyoWnX yTBEPXAeHWNA:

1) B Tekyuw,em UMKIEe MOAE/MPOBaHMA Ha S Npou3owWwso cobbiTue,

2) ppaiBep curHana S'STABLE(T) sBnsieTcs aKTUBHbIM.

Ecnn Ha curHane S npousowsio cobbiTne, 1o curHan S'STABLE<T) wu3ameHsieTca npucBavBaHUeM 3Ha4vyeHus
FALSE nepeMeHHOl, npeacTaBnsilolel Tekyliee 3HayeHuMe curHana S'STABLEtT). a ppaiiBepy curHana
S'STABLE(T) npuceausaetcs chopma curHana TRUE after T. B npoTuBHOM cnyuae, ecnu papaiiBep curHana
S'STABLE(T) saBnseTtcA akTuBHbIM, ro S’'STABLE(T) n3MeHseTcA npucBamBaHWEM TeKyLLero 3HadyeHuss 3Toro
npaiiBepa nNepeMeHHOW, npeacTaBAsiowelr Tekyuwee 3HavyeHue curHana S'STABLE(T). HakoHey, ecnu o6a
YTBEPXAEHNA JIOXHbI, TO HW MNepeMeHHas, HW ApaiiBep He MoAudUUUPYOTCS.

AHasornyHo, AnNa n6oro HesBHOro curHana S'QUTETST) Tekyuwee 3HauyeHue 3TOro curHana (a Takxe
TeKyliee COCTOsIHMe COOTBeTCTBYOLero gpalisepa) MoAndULMPYeTCs, ecAn W TONbKO eC/in UCTUHHO OAHO U3
crnefylowmx yTBepXAeHWIA:

1) curHan S sABAseTCA akKTUBHbIM,

2) ppaliBep curHana S’QUIET(T) saABNsieTcs aKTUBHbIM.

Ecnn curHan S aBnsetcs akTUBHbIM, TO curHan S‘QUIET(T> wu3meHseTcs npucBauBaHuem 3HavyeHus FALSE
nepeMeHHOl, npepcTaBnsolWeli Tekywee 3HadyeHne curHana S'QUIETTT), a ppaliBepy curHana S'QUIET(T>
npucBauBaetc cdopma curHana TRUE after T. B npoTuBHOM cny4yae, ecnv pgpairiBep curHana S'QUIET(T>
ABNSETCA akKTUBHbIM, TO curHan S’QUIET(T) wu3mMeHseTcs MpHCBaMnamMmcMm TeKyLLero 3HadeHuss 3Toro gpaliBepa
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nepemMeHHO», MNpeacTaBastoweli Tekyuiee 3HavyeHne curHana S'QUIET(T). HakoHel, ecnu ob6a YTBEPXAEHUS
JIOXHbI, TO HW MepeMeHHas, HW fpaiBep HC MOAUMULMPYIOTCA.

Ons nwo6oro curHana S'TRANSACTION Tekyliee 3HayeHue 3TOro curHana mMoauduuupyeTcs, ecsim 1 TOSbKO
ec/in curHan S sABseTcA akTuBHbIM. Ecnmn 3710 Tak, To curHan S'TRANSACTION wu3meHseTca npucsavBaHuUeEM
3HayeHns BblpaxeHus (not S'TRANSACTION) nepeMeHHOW, npeacTaBrisiloWeli Tekyuwiee 3HadyeHuMe curHana
S’'TRANSACTION.

Tekywee 3Ha4YeHMe KOHKPETHOro HesIBHOro curHana R cumTaetcs 3aBUCMMbIM OT TeKyllero 3HayeHus [pyroro
CUrHana S, ecnn BepHO OAHO W3 CriedylWUnX YTBepXAeHW:

1) R o6o03HauaeT HesBHbIN curHan GUARD u S aBnsetcsa NtobbiM APYITMM HESABHbIM CUTHa/IOM, MMS KOTOPOro
CTOUT B 3awWuwalrolieM BblpaXeHUN, onpefensiolwlemMm Tekyliee 3HavyeHue curHana R.

2) R o6o3HauyaeT HesABHbIA curHan S’STABLE(T).

3) R o6o03HauyaeT HeABHbI curHan S'QUIET<T).

4) R o0603HayaeT HesiBHbIA curHan S'TRANSACTION'.

ST npaBwia oOnNpefensArT YacTUUYHYI YMNOpPAA0YEHHOCTb BCeX CUTHaNoB B Mofgesnin. VI3MeHeHne HeABHbIX
CUrHasfIoB AAPOM MOAENVN rapaHTMpyeTcs Takum o06pa3om, UYTO eCnn KOHKPEeTHbI HesBHbI curHan R 3aBucut
OT TeKylwero 3HayeHWs [APYroro curHana S, TO Tekyljee 3HavyeHWe curHana S 6yaeT WU3MEHEHO B TeyeHue
KOHKPETHOro uukKna MOAe/IMPOBaHMs [0 U3MEHEeHUs TeKylero 3HayeHus curHana R.

MpumeuyaHnune — lliiiHeonucaHHblli NpaBuna noapasymeBatoT. mi0 ecm gpaiisep oTwwmna S'STABLT (T* AnnsickM akTUBHbLIM,
TO MaHblY TeKyLWUM 3Ha4yeHWem 3Toro ApaliBepa BansieTca 3HadeHue TRUE. Ikiaec Tora, BbilleonvcaHHble npaswia NogpasymeBatoT, HTO
Ccenn * TeyeHMe KOHKPETHOrO LMKIa MOAENMPOBaHMS Ha cUrHase S npousoLnio cobbitve u apaiisep cwnana S'STABLECT* ctan aKTUBHbIM
B TE€YEHWe 3TOro Xe LMKaa, TO NepeMeHHON, npefcTaBnsioweii Tekyllee 3HayeHue curHana S'STABLEIT*, 6ygeT npucBOeHO 3HaueHve
FALSK 1 Tekywee 3HauyeTTe papaiisepa curHana S'STABLEfl™* B TeueHe NOTO UMKNA HWUKOrAa HC 6yAeT MPUCBOEHO 3TOMY CUrHany

12.6.3 LlMkn mogenwioBaHna

BbIiNonHeHve Mogenn CcocTouT U3  asbl  WHMLMANU3MPOBaHWSA, 3a KOTOPOW crnepyeT noBTopstoLleecs
BbIMO/IHEHME OMNepaTopoB npouecca, 3afaHHbiXx B onucaHuM Mogenu. Kaxpgoe Takoe MNOBTOpeHWEe HasbiBaeTcs
UMKIOM MOJleNINpoBaHNA. B KaxAoM UWKAe BbIYUC/ASAIOTCA 3HA4YEeHUS BCeX CUTHa/oB, 3afaHHbIX B OMNUCAHWUW.
Ecnu B pesynbTaTe 3TOro BbIYUC/IEHUA HA KOHKPETHOM curHasie NMpoucxoguT cobbiTve, TO onepatopbl npouecca,
KOTOpble 4YyBCTBUTE/IbHbI K 3TOMY CUrHany, 6yAyT BO306HOB/IEHbl W BbIMOJIHEHbI B TeYeHMe 3TOro Luukna.

daza MHUUManusaunum cocTouT K3 cneayrolmnx LWaros:

1) BbluncnatoTcsa 3ajatoliee 3HayeHMe n IPPeKTUBHOE 3HaYeHUe KaX[oro SIBHO O6BbAB/IEHHOIO cuUrHana wu
Tekyljee 3HayeHWe cuUrHana ycrtaHaB/MBaeTcs B 3(eKTUBHOE 3HayeHue. ITO 3HayeHWe paccMmaTpuBaeTcs Kak
3HayeHWe curHana, KOTopoe OH MMeeT MOCTOSAHHO A0 Havana MOAeNVpPOBaHUS.

2) 3HayeHue Kaxaoro HesiBHoro curHana suga S'STABI.E(T) unn S’QUIET(T) ycTaHaBinBaeTCsa B 3HayeHue
TRUE.

3) 3HauyeHMe Kax[oro HesBHOro curHana GUARD ycTaHaBnuBaeTCs B 3HayeHue, MOJSlyYeHHOe BblUYUC/IEHVEM
COOTBETCTBYIOLLENO 3aluLLaloWero BbIPaXXeHUs.

4) KaxAblii npouecc B MOAENN BbIMOJSIHAETCA A0 TeX MNOop, Noka OH He 6yAeT MPUOCTaHOBIIEH.

B Hauane mogenupoBaHus Tekylliee BpeMss MMeeT 3HavyeHue 0 HC.

Lunkn mopenupoBaHWsi COCTOWUT M3 CriefylolWwmx Laros:

1) Ecnn HeT akTMBHbIX ApaiiBepoB, TO BpeMsi MOAE/MPOBaHMA NpoABUraeTcs K creAylouwemMy BpPeMeHWU, B
KoTOpoe fApaliBepbl CTaHyT aKTUBHbIM WAW BO306GHOBUTCS npouecc. MogenvpoBaHue 3aBepliaeTcs, ecnn Bpemsi
MogenupoBaHus gocturno TIME'HIGH.

2) Kaxabli akTUBHbIA sIBHbIA CUTHan B Mogenn uameHsietcs. (B pesynbTaTe Ha curHasiax MOryT MNpoOU30oinTu
cob6bITHA.)

3) Kaxpablii HesBHbIA CUrHan B mMogenn usmeHsietcs. (B pesynbTate Ha curHasiax MoOryT NMpoOU3ONTUM cOobbITUA.)

4) Kaxnablii npouecc P, cenu P B HacTosiWWii MOMEHT 4yBCTBUTE/IEH K CUTHany S, M Ha S npousowno
cobbiTMe B 3TOM LWKAe MOAenMpoBaHus, TO npouecc P Bo306HOBNSAETCA.

5) KaxAablli BO30GHOB/IEHHbII NPOLECC BbLINOMHAETCA A0 €ro NpUOCTaHOBKW.

MNpwuucwua mHe — HavyanbHoe 3HayYeHue nboro HessHoro cmtam Buga S'TRANSACTION Hc onpegeneHo.

M3MeHeHVe SBHbIX CUTHaI0B OonucaHo B 12-6.1; M3MEHeHWe HeABHbIX CULLMION onucaHo B 126 2

Korga npouecc BO306HOBNSETCA, TO OH [06aBNSETCA B -MHOXECTBO MPOLECCOB, KOTOPblE A0/KHbI ObiTb BbINO/IHEHbI O TEYEHWE TeKyLlero
uukna mogenuposaHus. OAHAKO HW OAWMH Mpouecc (haKTUYECKM HC HaUYMHAET BbIMOMHATLCA A0 HACTYNNEHWW NOCNEeAHero Lwara uukna
MOZE/NIMPOBaHUS, K MOMEHTY HAaCTYM/IeHUs KOTOPOro WAEHTUULMPYIOTCA BEC NPOLECCHI, BbINMOHUMbIE * aTOM LMK/e.

13 JEEKCUHECKVE /TEMVEHTBI

TekCcT onucaHuMs COCTOUT U3 OfAHOro wuam 6onee dainoB npoekTta. Kaxabiii dalin npoekta npeacTaBnser
coboil nocnefoBaTeflbHOCTb JIEKCUYECKUX 3/IEMEHTOB, KaXAbli U3 KOTOPbIX COCTaB/IeH W3 CUMBOJIOB; H HacTosleM
pasgene onucaHbl npaBuaa MOCTPOEHUA JTIEKCUYECKUX 3/1EMEHTOB.

131 Ha6op cCuMmMBOIMNOB
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B Tekcte VHDL-onncaHus paspelieHo UCMO/b30BaTb TOJ/IbKO rpatuyeckne CUMBOMbI U CUMBOJIbI yNpaBieHus
dopmaTom. Kaxpgomy rpaduyeckoMy CUMBOJy COOTBETCTBYET YHWKalbHbIA KOA W3 ceMupaspsgHoro Habopa
cumBonioB ISO (FTOCT 27463) u' 3HaK BU3yaJIbHOrO nMpeAcTaB/ieHMs. HekoTopble rpaduyeckme CUMBOSbI
npeAcTaBfieHbl pPas/INYHbIMU 3HaKaMu BU3yaslbHOrO npeacTaB/ieHWs B 3aBMCUMMOCTW OT HaLMOHaNbHOW npuHaj-
NexHocTn Habopa cumBonoB ISO. OnucaHue A3blka B HacTosAWeM cTaHAapTe UCnonb3yeT rpacuyeckne CUMBONbI
Ha6opa ASCI! (ANSI npeactaBrieHMs Habop;» cumBonioB 1SO).

graphic_character :: - basic_graphic_characier
| lowerjcascijeltcr
| olher_spccial_character

basic_graphic_character :: - uppcr_case_leiier
| digit 1 special_charactcr
| space_character

basic_charactcr :: = basic_graphic_charactcr
| format_effector

Bas3oBblii Ha6op CUMBOJIOB SIBMSIETCA AOCTATOYHbIM [/ COCTaB/fieHUst NGOt onucaHus. CMMBO/bI, BXoAslme
B KaxXAaylo kaTeroputo 6a3oBbix rpaduuecknx cumBonoB (basic graphic character), onpegeneHbl cnegyrowmm
obpasom:
a) 3arnaBHble OykBbl (upper case letters)
ABCDEFGHIJKLMNOPQRSTUVWXYZ
6) umndpbl (digits)
0123 456 7 89
B) cneymasnbHble cumBoOsbl (special characters)

r) cumBon npo6ena (space character)

K cumBonam ynpasneHus ¢opmatom (format effector) oTHocsATca cumBonbl M3 Habopa ISO (n ASCII),
HasblBaemble: FrOpuU3oHTanbHas Tabynsauusa, BepTuKasnbHasa Tabynauusa, BO3BpaT KapeTku, nojaya CTPOKKW, nojadva
cTpaHuubl.

B ocTtasibHble KaTeropum rpadMyeckux CUMBOJIOB BXOAAT clefylolwme CUMBO/IbI:

fA) cTpouHble 6ykBbl (lower case letters)

abcdefghijklmnopgrstuvwxyz
Cc) npoume cneumanbHble cumBonbl (other special characters)

JonycTuman 3amMeHa cheumnasbHbIX CUMBOJIOB: BepTuKanbHaa 4epTta (1), pues (#) wn kaBblukm (") —
onpegeneHa B 13.10 HacTosiwero pasgena.

MpumeyaHnune — CumBon u3 Habopa ISO. COOTBETCTBYIOWMIA BU3yaslbHOMY CUMBOJTY * B npegctasneHnn ASCII, nosensetcs
Kak CuMBON pyHTa CTepnuHra B hpaHLy3CKOM, HEMELKOM U aHrIMACKOM HauMOHaNbHbIX cTaHfgapTax. W niobom cnyuvae paspaboTka Habopa
LIPUATON BU3yasbHbIX CUMBOJIOB (HAaNpUMep, KyPCUBHOTO UK NOAYEPKHYTOrO* HC SIBSiETCA YacTblo cTaHgapta ISO.

3HaueHns abbpesuartyp, MCNOMb3yeMbIX B SANKOM pasgene, cnegywowpe: ANSI — AmepukaHCKuii HaumoHanbHbli MHCTUTYT no
CraHgapTtam, ASCIl — AmepukaHckuii CTangapTHbIl kog obMeHa nHdopmaumeid. ISO — MexayHapogHas OpraHusauma Ho CTtaHgapTusaumu.

[N cCbUIKM Ha CheuuasibHble CUMBOJIbI i*CMONb3YIOTCS Creaylolye MMeHa:

CUMBON nmst cuMMBON nmst
- KaHbIYKN > 6onbLue
. aves _ nopgyepknsaHune
A amnepcaHj, 1 BEPTVKa/IbHAsA uyepTa
* anoctpod 1 WBOCK/MLATESbHBIA 3HAK
( nesast Kpyrnas cko6ka S nonnap
=t 6paBas kpyrnas ckobka % NPOoLEHT .
3B€34a, YMHOXWTb 2 BOMPOCUTENbHbIA 3HaK
. nmnoc @ KOMMepueckoe at
> 3anaTtas 1 neBasi KBafpaTHas Ccko6ka
- nedmc, MuHyc \ o6paTHbIii cnaLw
. TOouKa, Mepvoa 1 npasasi KBagpaTHas CkoGka
/ cnaw, pasgenvtens n opdhorpacpmuecknini 3Hak
[ABoeTouve . Tynoe ypapeHve
; Touka C 3anAToi < nesas churypHasi ckobka
< MeHbLUe ) npasas churypHas ckobxn
. paBHO ™Mnbaa
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132 1TekcunmuyueckKkwune 31 eMEeHTHhbl, pas3ncnunTtcnwu M orpaHumwuyntTenwn
TeKCT KaxAoro MoAayns npoekTa SBASETCA M0OCNef0BaTe/IbHOCTbIO OTAEeNbHbIX JIEKCUYECKUX 3/1IEMEHTOB.
Kaxablii NeKcu4yeckuii 3anemMeHT — 3ro ANGO OrpaHuuuTeNnb, NM60 UAEHTUPUKATOP (MOXET ObiTb C/YXEOHbIM

cnoBom), nNubo abCcTpakTHbIA nuTepasn, NM60 CUMBOMbHbLIA nAuTepasn, nMbO CTPOKOBLIA NuTepan, nn60
6UTOBO-CTPOKOBLI NnTepas, NM60 KOMMEHTapuid.

B HeKoTOpbIX cnyyasx B SIBHOM Buae Heo6xoAum pasgenutesib ANA pasfefieHust psgom CTOALWMX STeKCUYeCcKnX
3/1eMeHTOB (a MMeHHO, Korga 6e3 pasfefnieHVsi OHU WHTepnpeTUPYITCA KaK OTAeNbHbI/ 1eKCUYEeCKUAi 3n1eMeHT).
Paszpgenntenem MoxeT 6bITb NGO cMMBON MNpo6ena, AM60 CUMBOM ynpaBneHUs gopmaToM, NM60 KOHel, CTPOKW.
CumBon npob6ena HC sIBNSeTCSA pasfennteneM BHYTPUM KOMMEHTapus, CTPOKOBOro fiutepasna WAM CUMBOJIbHOrO
nuTepana, BKAOYaloWero 3TOT CUMBOJI.

KoHel, cTpokn Bcerga siBAseTcsa pasfgenuteniem. B A3blke HC onpegesieHO, 4YTO BbI3blBaeT KOHEL, CTPOKU.
Ecnun pgnsa KOHKpeTHOW peanusauuMm KoHel, CTPOKM 3agacTcs OAHMM wnau 6onee cumBonamu, TO 3TU CUMBOSbI
[OMKHbI 6bITb CMMBOMIAMWU  yrpaB/ieHUs opmMaToM, OT/IMYHBIMW OT CUMBO/MIA TOPWU3OHTasIbHON Tabynsuun. B
n6om criyyae nocnefoBaTesIbHOCTb, COCTOAWAA W3 OAHOrO WAN HECKOSIbKUX CUMBOJIOB ynpaBsieHus chopmaTom,
OT/INYHBIX OT CUMBO/A' TOPU3OHTa.!lbHON TabynAauun, JO/KHaA BbI3biBaTb MO KpaliHeli mMepe OAWH KOHeL, CTPOKM.

Mexay nobbiMu ABYMSI COCEAHVMMW JIeKCUYECKUMW 3/ieMeHTamMu paspelleHo CcTaBuUTb OAHW uauM  Gorsee
pasgenuteneli, a Takxe nepes MNepBbiM /IEKCUYECKMM 3/IEMEHTOM WN MOC/e MOC/NefHEro SIEKCMYECKOro afieMeHTa
B KaxAom wmopyne npoekTta. o kpaiiHeli mepe OAuH pasgenutenb Heobxoaum Mexay uaeHTudmnkatopom wnm
abCTPaKTHbIM NIUTEpasoM W COCeAHVMM WAEHTUUKATOPOM WAW abCTpakTHbIM nuTepasiom. OrpaHuuynTeseM MOXeT
6bITb OAVH W3 CliefylWwnx CUMBOMOB (BXOoAsWMX B 6a3oBblii Habop):

&*()* +, — ./ :<->1
mnnn oguH "3 COCTaBHbIX OrpaHM‘—IVITel'IeVI, COCTaB/IEHHbIA 1”3 pagomMm ctoAwnx cneynanbHbIX CUMBOJIOB!
=>*%e: = [ «>-< -< >

Ka>|<,q|>||7| n3 cneynanbHbIX CUMBOJIOB, MepeyvYncsieHHblX B CNUCKe OAHOCUMBOJIbHbIX OFpaHMHMTeﬂeVI, ABNAeTcA
MPOCTbIM OrpaHunynTenem, 3a WCKAKOYEeHMEeM TOro cny4dasda, Korga 3TOT CMMBOJ1 WUCNOJSIb3yeTCA B COCTaBHOM
orpaHuyuTene UAM KOMMEHTapuu, CTPOKOBOM /suTepasie, B CUMBOJSIbHOM nnTepasie unm abCTpakKTHOM nuTepane.

Mpumem aHUuc — Kaxiblii nekcuyecknii anemMaH [o/XKeH NOMeLLarbCsi Ha OJHOM CTPOKe, T.K. KOHel, apOoKW paccmarpuBaeTcs
Kak pasgenutens. KaBblUku, AMe3 W NoAYEpKMBaHWe, a Takke Jan psaoM Nosiwux feduca He SIBIAIOTCA OrpaHWYMTENSIMU, HO MOTyT
ABNSATLCA 4aCTblO JIPYLUX JIEKCUYECKUX 3/IEMEHTOB.

B OTHOLIEHUN COCTaBHbIX OrpaHU4UTesNieli UCMOMb3YITCA Credyllme UMeHa:

orpaHuunTeNb ums
> cTpenka

[iBOiHAaA 3Be37a, BO3BEJEHNE B CTeneHb
npviceavBaHne nepemMeHHoi

/- He paBHO

>- 6onblue UM pasBHO

<- MeHble WM paBHO, N1 Takxe HasHauaiite curHana
o 610K

133 W pgeHTMmdnMnkartop bl
NaeHTUMMKATOPbI MCNONb3YIOTCA B KavyecTBe MMeH, a TakKXe B KayecTBe 3ape3epBMPOBaHHbIX C/IOB,

identifier :: - letter { | underline | Icttcr_or_digit }
Icttcr_of_digit = - letter | digit
letter :: = upper_casc_Icitcr | lowcr_casc_lcttcr

Bee cuvMBOMbI B UAEHTU(UKATOPE CYLECTBEHHbI, BK/AKOYas cuMMBON noauvepkmBaHus (underline), crosawwmii
mexnay 6ykBoi (letter) u uucpoinn (digit) wnn mexay ABymsa cocegHUMM 6GykBamMu, WU ABYMS COCeAHUMM
umpamn. aeHTudurkaTopbl, passinyarolwmecs TONbKO MO MCMOMIb30BaHWIO COOTBETCTBYHOLWMX 3arniaBHbIX (upper
ease letter) u cTpouHbix (lower ease letter) 6ykB, cuMTaldTCA OAMHAKOBbLIMU.

Mpumepsl
1 COUNT X C_OUuT FFT Decoder
2 VHSIC X1 PageCount STORE_NEXT_ITEM

MpumedyuaHnune — Tak kKak npoben sBnseTcs pasfjenutenem, TO HCHaTbTOMawHe el HeAONYCTUMO BHYTPWU uAeHTUdUKaTOpa.
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134 A 6 cTpakKkKTHBb e nntepan bl

MMmetoTcss aHa knacca abCcTpakTHbIX NMTepasioB: AelCTBUTE/IbHble NuTepasnbl U UeNnble nuTepanbl. [eictBu-
TeNIlbHbIM NNTEpPasioM  ABNAETCA aGCTpaKTHbIVI nutepan, CO,D,ep)KaUJ,VIVI TOYKY; UeNnbIM nunTepasioMm fABndeTca
abCcTpakTHbIli nuTepan 6e3 Touku. [elicTBUTENbHbIMW NuTepanaMmu SIBASIOTCA /fiMTepanbl Tuna YrMoepcanbnbiB
— [eliCTBUTENbHBIA. LlensiMu nuTepanamu siBASOTCA AuTepasbl Tuna YHWBEPCaNbHbIA Lenbli.

abstractJdilcral :: - decimaljiteral | bascdjitcrat

13.4.1 [lecATUYHbIe NuTepansb
OecatnuHbim nutepanom «decimal literal) aBnsetca aGCTpakTHbIi NuTepan, BbIPaXEHHbIA B [ECATUYHON

cucteme cumcneHma (To ecTb 6as3a cuncneHns — 37O ToyHo 10).
decimaljiteral : = integer | . integer | | exponent 1
integer :: = digit { | underline 1 digit }
exponent = E I+]| integer | E — integer

CumMBON NoAYepKMBaHUA, CTOAWMNA MexAy ABYMS COCEAHUMMU unpamn OecATUYHOro nuTepasa, HC OKasblBaeT
BVSAHNA Ha 3HayeHWe 3TOoro abcTpakTHOro nutepana. bykBa E B BblIpaXeHUWM IKCMNOHEHTblI (eCn  OHO
ncnosib3yetcs) MoXeT ObITb HanucaHa B /il060W dopme (3arnaBHOW WAW CTPOYHOW) — 3HAYeHWe BblpaXeHus
OT 3TOr0 HC MeHseTcs.

OKcrnoHeHTa o0603HayaeT cTeneHb uucnia 10. Ha KOTOPYH YMHOXAaeTCsA 3HauyeHue [AeCATUYHOro siutepana,
B3TOr0 6e3 BbIpaXeHUS 3KCMOHEHTbl, XTA MNOJIyYEHUS 3HaYeHUA 3TOro JINTEPX4n C 3KCMNOHEHTOWN. BbipaxeHue
3KCMOHEHTblI B LENOM nnTepasne He [O/DKHO cojepxaTb 3HaK MUHYC.

Mpumepsbl
12 0 1E6 123_456 - - uenble nuTepansl
12.0 0.0 0.456 3.14159_26 - - [JeicTBUTenbHbIe
- - nuTepansl
1.34E-12 1.0E+6 6.023E+24 - - [eNlcTBUTEsIbHbIE JIHTC-
- - panbl C 3KCMOHEHTOM
MpumeuyaHue — P abCTpakTHbI* NMTepanax [OMYCKAOTCS MEHBULLYU»*: HY/MU. Tak Kak Mpoben «MIEeTCcs PasiCIUTCACM. TO OH He

paxpeykn B aﬁCTpaKLl'VIﬂX nnTepaax Aaxe Mexay COCTaBHbIMW HYaCTAMU 3KCMOHEHT. 3HaueHne 0 )XCTOUCTM p @ 3H A T TOMbKO B Lie/bIX IUTepasiax.

13.4.2 Ea3VIpOBaHHbIe nuTepanbl
BasnpoBaHHbIn nutepan (based literal) — 3To abcTpakTHbI NnTepas, BblpaXeHHblI B gopme, KoTopas
ABHO cogepxuT 6a3y cumcneHums. basa cuncneHns MoOXeT HaxoauTbcs B npegenax ot 2 o 16.

bascdjitcrnl :: -
base # basedjntegcr | . bascdjnteger 1# [ exponent |

base :: - integer

bascdjnteger =
extendcd_digit { | underline 1 cxtcndcd_digii }

cxtendcd_digit :: - digit t letter

CvMBON MoAyvepKUBaHUA, CTOAWMIA Mexay ABYMS cocefHMMU uudpamy B 6a3vpoBaHHOM nuTepane, HC BAvseT
Ha 3HauyeHMWe 3TOro abcTpakTHOro nutepana. basa cumcneHus (base) U 3KCNOHEHTa AOMKHblI OblTb BblpaXeHbl
OEeCATUYHbIM 4ncnoMm. BykBOW, ucnonb3yemoli B kayecTBe paclimpeHHoW uudpbl (extended digit), moryT 6bITb
6ykBbl OT A go F, cooTBeTCTBEHHO npeacTaBnswouwme umdpbl oT 10 go 15. BykBa B 6a3upoBaHHOM nuTepane
(byab To 6ykBa E B 3KCMOHeHTe WAW paclwupeHHas uudpa) MoXeT ObiTb HanucaHa Kak B 3arnaBHOW Tak W
B CTPOYHOI (hopmMe, — 3HayeHue siMTepana OT 3TOr0 He MeHsieTCs.

MpegnonaraeTcss O06bIYHbIA CMbIC 6a3VPOBAHHOIO HamMMCaHWA; B YacTHOCTW 3HayYeHWe KaX[oW pacluMpeHHOW
undpbl HC AO/DKHO MpeBbiWaTb 3Ha4YeHUA 6a3bl. AKCNoHeHTa 0603HavaeT cTeneHb 6asbl, HA KOTOPYH YMHOXaeTcs
3HayeHne 6a3MpoBaHHOro nuTepasa, B3ATOro 6e3 BbIpaXeHWs SKCMOHEHTbl, ANS NOJIyYeHUs 3Ha4YeHus 3Toro
nuTepana C 3KCMOHEHTOW. BbipaXeHue 3KCMOHEHTbl B LE/IOM fiMTepasie HC [AOJ/DKHO cofepxaTb 3Hak MUHYC.

Mpumepsl

- - uenble nutepasnbl

- - 3HayeHusa 255
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2#1111_1111# |6#FF# 016#OFF#

- - uenble nuTepansbl
- - 3HaudyeHun 224

16#E#EI 2#1M0_0000#

- - [elicTBUTENbHbIE
- - NuTepanbl 3HavyeHUs
- - 4095.0

16#F.FF#E+2 2#1.1111_111bl 1I#EI 1

135 Cun M B ONDbHBL e nmnrtepa n bl
CuMBOAbHBLIV nuTepan opmupyeTcs BK/IOYeHMeM ogHoro us 95 rpaduyeckux cumBOoB (BK/OYas CUMBON
npo6ena) mexay ABYMS cuMBosiamMu anoctpoda. CUMBO/bHbLIA nUTepas COAepXUT 3HavyeHWe CUMBOJIBHOTO Tuna.

cliaractcrjitcral :: - ’ graphicjcharaclcr '
Mpumepsl

1 A’

2

3 A

4 *
136 C T p oKOBBbI e nunrtepaan bl

CTpoKoBble nuTepasnbl HOPMUPYIOTCS U3 MOCNeA0BaTE/lbHOCTM Fpaduyecknux CUMBOJIOB (BO3MOXHO U MyCTOi),
3aK/II0UYEHHON MeXAYy ABYMS CUMBOMIAMU KaBblUYKM, MCMOJIb3YEMbIMU KaK CTPOKOBbIE CKOGKU.

siringjitcral : - *“ { graphic_character } ~”

CTPOKOBbI/i nMTEpan UMeeT 3HayeHue, NpeAcTaB/silolLee CO6OW MOCNefoBaTe/IbHOCTb CUMMBOJIbHBLIX 3HAYEHWA,
COOTBETCTBYHOLWMUX rpauyeckuMm cUMBOSIaM 3TOro CTPOKOBOrO /iMTepasia, Uckvas caMu kaBbluku. Ecnu Heobxogumo
BK/IHOUNTb CUMBOJT KaBblYKM B COCTaB CTPOKOBOrO fAuTepana, TO 3TOT CMMBO/ Hafo MNOBTOPWTbL MoApsn ABa pasa
Ha COOTBETCTBYHOLWEM MecTe. (STO 03HAuyaeT, UYTO CTPOKOBbI NUTepas, coAepxawuii gBa psigoM CTOALWMX CUMBONA
KaBblUYKN, HUKOTAa HC WHTepnpeTMpyeTcsl Kak fABa PsfoM CTOSIMX CTPOKOBbIX NUTepana).

[ANnHa CTPOKOBOro NuTepasa paBHa KONIMYECTBY CHMBOJIbHbIX 3HAYEHWI B NPeACTaB/IEHHON MocnefoBaTe lb-
HOoCcTU. (KaxAblii yABOEHHbIi CUMBOJT KaBblYKW YYUTbIBAETCA KakK OAWH CUMBOJ).

Mpumepsl
1 "Setup lime is loo shorl” - - coobweHne 06 owunbke
2 - - - MycTOl CTPOKOBbIi nuTepas
3 " A . — TpuW CTPOKOBbIX nunTepana ANUHON |.
4 “Characters such as S, % and } arc allowed in stringliierals"

pum™mcyaunue— CTPOKOBbIi nuTepan JO/KEH OblTb HanNMWcaH HN OAHOW CTPOYKE, T.K. OH MHASErCA NIEKCUYECKUM 3/1EMEHTOM
(em. 13.2». Maxe A/IMHHbIE NMTEPa/Ibl MLIYT 6bITb COCTMMACHLI NPU MOMOLLM onepauun KoHkaTeHauuu. 3Ta onepauus Takke Moxe! 6biu.
UcTIo/Ib3oMMa 418 nonydeHnss CLPOKOHbIX NTCPafoB. CoAepXalx rrpatnyeckHC CUMBOJIbL. CneuudukImmnsa HCnnMUYeckux CUmBaxm
calcpxHica B 06bsB-xHUH Tna CHARACTER B nakete STANDARD Hwxe pgaHbl npumepsl 1>cnaa:lOLavns OHepaHun KoHKaTeHauuu-

1) “FIRST PART OF A SEQUENCE Ol CHARACTERS" &

2) “THAT CONTINUES ON 11115 NEXT LINE*

3) “sequence ihal includes tIx* & ACK & *“control character*

137 BN TOBO-CTPOKOBBbI € nnTtepanb.bl

ButoBo-cTpokoBble nutepanbl (bit-string literal) dopmupyoTca n3 nocnegoBaTeNbHOCTU paclUMPEHHbIX Undp,
3ak/ilo4aeMolri  mMexay ABYMS CUMBOJIaMU  KaBblYKW, WCMOJIb3yeMbIX KakK CKOOKM CTpOKM O6UTOB, KOTOPOIi
npegwecTtByeT cneundukatop 6a3bl (base specifier).

bit_string_liicral :: - base_specificr " bil_valuc"
bil_valuc :: - cxlended_digil { [ underline | exlcndcd_digil }
basc_spccificr - Bl1o0o1 X

CvmBON nogvYepkMBaHUA, CTOAWMI Mexay ABYMS cocegHuMu uudpamy B GUTOBO-CTPOKOBOM nuTepasie, He
B/IMSIET Ha 3HayeHWe I3TOro nutepasna. BykBoW, ncnonb3yemoli B KayecTBe paclUMpeHHONn uudpbl, MOryT 6biTb
6ykBbl OT A go F, npepgcTaBnsiowe COOTBETCTBEHHO undpbl oT 10 go 15. BykBa B 6GMTOBO-CTPOKOBOM /inTepane
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(byab TO pacwupeHHas uudpa unaum crneundunkatop 6a3bl) MOXeT ObiTb HanucaHa Kak B 3ariaBHOW, Tak U
CTPOYHOW (hopMe — 3HayeHue nuTepana OT 3TOTO HC MEHSAETCS.

Ecnn cneuundmkatop 6asbl cuncrneHns ecTb B. TO B KayecTBe paclIMpPeHHbIX LUApP MOryT BbICTynarb TO/IbKO
undpsl 0 n I; ecnn 0, To uyudpbl oT 0 Ao 7; n ecam X, To uudpbl oT 0 go 9 n ot /1 go F."

B1TOBO-CTPOKOBbLIA NMTepas uUMeeT 3HayeHue, nMpejcTaB/istowlee Cco60M nocfnefoBaTeslbHOCTb  3HAYEHWUN
npeponpegeneHHoro tuna BIT (To ecTb nocnegosaTesibHoCcTb M3 0" n 'I'). Ecnu ykasaTenb 6asbl cUUC/eHUA
ecTb B. To 3HauyeHme GMTOBO-CTPOKOBOrO NMTepana ecTb cam nuTepasn. Ecnu ykasatenb 6a3bl ectb 0 (unm X),
TO 3HayYeHWeM nuTepana SBMAAETCSA NOCeAO0BaTe/IbHOCTb, NMOMYYEHHas 3amelleHMeM KaxAoW paclumnpeHHol uudpbl
nocnefoBaTeNlbHOCTbLIO M3 Tpex (UM YeTblpex) 3HauvYeHWi npegonpegeneHHoro Tuna BIT.

[AnuHa 6MTOBO-CTPOKOBOIO /iNTepana paBHa 4YMCNy 3HauveHwWin Tuna BIT B npeacTaBfeHHOW nocriefoBaTeslbHOCTU.

Mpumepsl
1  X'TFF" - - akBuMBaneHTHo B"l1111_1111 |11F
2 0"777" - - a3kBMBaNeHTHo B"111_|11_111'
3 X"777” - - aKBMBaneHTHo B"011T_0I111_0111"

138 Ko mmMmcuTtTapmwum
KommeHTapuii HauyumHaeTcsa C ABYyX psgoM CTOALWMX CUMBOMOB pAednca M OrpaHMyeH KOHLOM  CTPOKM.
KoMmmeHTapuii MoXxeT nosiBUTbLCS B /06O cTpoke VHDL-onucaHus. Hanuume unum OTCYTCTBUE KOMMEHTapues
He OKasblBaeT BJ/IMAHMA Ha MNpaBW/bHOCTb OMUcaHuA. Bonee TOro, KOMMEHTapuu He oOkKa3blBalT B/NSAHUA Ha
BbIMO/IHEHNE MOAY/NA  MOJeSIMPOBaHUA; €eAWHCTBEHHbIM Ha3HayeHWeM KOMMeHTapueB sB/sieTCA MOBbILLEHNe
yntabesibHOCTN onucaHus.
B KOMMeHTapuu gonyckalTcsi Ntobble CUMMBO/MbI NOObIX andaBnMTOB, peasin3yeMbliX WHCTPyMeHTaslbHOW 3BM.
Mpumepsl
1 the last sentence above echoes the Algol 68 report end:
- - processing of line is complete
2 a long comment may be split onto
3 two or more consecutive lines
A — the first two hyphens start the comment
5 - - 3TO KOMMeHTapuii

Il pumMme unll Il C— lopusoHTasnbHasi Tabynaums MOXeT ObiTb MCHOMIMMHaMa B KOMMEHTapuu nocne nnoiucr» cumnonn fedwmca
M OTO 3KHHAANEHNK» ofHOMy wnu Gonee npo6Genos (cm. 13.2).

13.9 3ape3epBNpPOBAaHHEBe cnos.a
NpeHTudnkatopbl, NepeyncrieHHble HUXKe, Ha3blBalOTCA 3ape3epBMpPOBaHHbIMK cioBaMu. OHM 3ape3epBMpPOBaHbI

B A3blke O/14 cneynasibHOro HazHayeHusA. ,ﬂ'l'lﬂ ynTabenbHOCTU pykoBOoACTBa 3ape3epBUpOBaHHbIe C/iOBa BblaeneHbl
B HEM OTYeT/IMBbIMWN CTPOYHbIMU 6yKBaMI/I.

ABS ELSE MOD RETURN
ACCESS ELSEIF NAND SELECT
AFTER END NEW SEVERITY
ALIAS ENTITY NEXT SIGNAL
ALL EXIT NOR SUBTYPE
AND FILE NOT THEN
ARCHITECTURE FOR NULL TO
ARRAY FUNCTION OF TRANSPORT
ASSERT GENERATE ON TYPE
ATTRIBUTE GENERIC opfin UNITS
BEGIN GUARDED OR UNTIL
BLOCK IF OTHERS USE
BODY IMPORT ouT VARIABLE
BUFFER IN PACKAGE WAIT
BUS INITIALIZE PORT WHEN
CASE INOUT PROCEDURE WHILE
COMPONENT IS PROCESS WITH
CONFIGURATION LABEL RANGE XOR
CONSTANT LIBRARY RECORD
DISCONNECT LINKAGE REGISTER
DOWNTO LOOP REM

MAP REPORT

3ape3epBMpPOBaHHOE C/IOBO He
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MpumeuaHme — 3apesepBapoBaHHble CrioHa, PA3NMHAIOLIMEC TONMBKO H MCMO/ML30BAHMM COOTBETCTBYIOWIMX 3arNaBHbIX U
cTpouHbIx CyKM, prceyarpunaioTCH Kak WAeHTU4Hble (CM 133). 3apesepBuMpOBaHHOE CrOBO range Takke WCNoMb3yeTcs Kak uvs
npegonpeseneHHoro atpuéyTa.

13.10 B 0 3 M O X H bl € 3aMeH bl cuMmmMmMMoOnnoB

[Ana 6a30BblX CMMBOJIOB BepTMKasbHas 4YepTa, AuMe3, KaBbluka paspelleHbl crefylolme 3amMeHbl:

— BepTuKanbHas u4epta (l) MoXxeT 6blTb 3amMeHeHa BOCK/IMUATesSIbHbIM 3HakoM (!) npu uMcnonb3oBaHUU B
KayecTBe OrpaHU4YnTens;

— [aucs (#> B 6asMpoBaHHOM suTepasie MoXeT OblTb 3aMeHeH gBoeToymem (I), NMpuU 3TOM 3aMeHUTb Hago
oba 3Haka B 3TOM nuTepane;

— KaBbl4kM [), UCNOMb3yeMble KaK OrpaHU4YMTENIN B CTPOKOBOM suTepasie ¢ 06eMx CTOPOH, MOryT O6biTb
3aMeHeHbl Ha NpoueHTbl <%>.Mpn 3TOM Heo6XOAMMO 3aMeHUTb 06e CTPOKOBble CKOOGKM, a M3 nocrefoBaTeslbHOCTU
CUMBOJIOB MWCK/IIOUYNTb BeC CUMBO/IblI KaBblYku. Kaxablli cMMBOM MpoueHTa BHYTPM MocnefoBaTesibHOCTU
CMMBOJIOB [0/1X€H OblTb YABOEH. YABOEHHbIN CMMBOM MPOLEHTA WHTEPNPETUPYETCA B 3TOM Cc/lydyae KakK OAUH
CUMBOJI.

Takune 3aMeHbl He W3MEHSIeT CMbIC/T OMUCaHUS.

MpummeuyaHune— PekoMeHZYeTCS OrpaHUYMBaTh 3aMELLEHNe BbilLueyKa3aHHbIX CUMBOJIOB /1Sl C/ly4aeB, KOrga COOTBCKIBYHOLLUN
BU3yasibHbIli CUMBO/T HEZOCTyneH Heo6X0oAMMO MMETb BBMZY, UYTO W HEKOTOPbIX YCTPOCTBAX BepTUKasibHas uepTa NpeAcTas/ieHa Kak
pasopuaHHas BepTUKa/lbHas YepTa M N 3TOM C/lyyae 3aMeHa HC PEeKOMEHAYeTcsi.

MpaBuna WCMONb30BaHUS WAEHTU(UKATOPOB M abCTPaKTHbIX JIMTEPASIOB TaKOBbl, 4YTO CTPOYHbIE UM 3arfiaBHble 6yKBbl MOrYT 6biTb
1CMOMb30BaHbl 63 pasnums. 'STU NIEKCUYECKMEe 3M1EMEHTbI. TakuM elipa3oM, MOryT 6biTb HanMCaHbl C WUCMO/Ib30BAHMEM TOJIbKO 6a30BOH0
Habopa CMMBO/IOB.

14 NPEAONPEAENEHHOE OKPYXEHWE A3bIKA

B HacToslweM pasgene onucaHbl npegonpegenieHHble aTpubyTbl fA3blka VHDI. n nakeTbl, KOTOPble AOJIKHbI
obecneumBaTbCA BCEMW peanusaunuaMun A3blka.

14.1 MpeponpepgenemHHESb e aTpunuobyTB I

MpeponpegeneHHble aTpubyTbl 0603HayvalOT 3HauyeHus, QYHKUWU, TUMNbl U AManas3oHbl, COMOCTaB/IEHHble C
pasniMyHbIMKU Bugamm NOHATUI! Hrxe AaHO onucaHue aTux atpubyToB. [18 Kax[oro atpubyTa gacTtcsa cnegyroulas
MHdopMaums:

— Bwupg atpubyTa: 3HauyeHwue,Tun, AuanasoH, MYHKUMSA WAXM CUTHa.

— OnucaHue npecurkcos AN Kaxporo atpubyTa.

— OnucaHne napameTpa WAW aprymeHTa, e€C/l OH €eCTb.

— Pe3ynbTaTr BbluMCeHMa aTpubyTa M TUnN 3TOro pesynbrata (ecnn npumeHseTcs).

— Hanaraemble orpaHu4eHuUs WK KOMMEHTapuu.

T 'BASE
Bupa: Tvn.
Mpedoukc: Mo6oit Tvn wnm noatun T.
Pe3ynbTat: BasoBblii TMn T.
OrpaHunyeHuns: 3T0T arpubyT AonyckaeTcs TO/IbKO B KavyecTsBe Mpedmkca WMeHU [pyroro
aTpnbyTta; Hanpumep. T’'BASE’LEFT.
r LEFT
Bua: 3HaueHue.
Mpedukc: No6oli ckanapHbll TN wanm noatun T.
Tun pesynbrara: Takoii xe Tun, kKak T.
PesynbTart: NesasA rpaHnya T.
T'RIGHT
Bua: 3HaueHue.
Mpeduke: No6oi ckanApHbln TN uan nogtun T.
Tun pesynbTata: Takoi xe Tun, kak T.
PesynbTart: MpaBass rpaHunua T.
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THIGH
Bua;
Mpecdukc:

Twun pesynbTarta:

PesynbTar:
T’'LOW

Buga:

Mpecwukc:

Tun pesynbTaTa:

Pe3ynbTart:

TPOS(X)
Bua:
Mpedukc:
MapameTp:

Tvn pe3ynbTarta:

PesynbTart:

T'VAL(X)
Bua:
Mpedukc:
MapameTp:

Tun pesynbTarta:

Pe3ynbTar:

T’SUCC(X)
Bua:
Mpedwukc:
MapameTp:

Tun pesynbTtarta:

PesynbTart:

OrpaHunyeHuns:

T'PRED(X)
Bua:
Mpecukc:
MapameTp:

Twun pesynbraTa:

PesynbTart:

OrpaHunyeHus:

TLEFTOF(X)
Bua:
Mpedukc:
MapameTp:

Tun pesynbTaTa:

PesynbTart:

OrpaHnyeHus:

T'RIGHTOFOC)
Bup:
Mpedukc:
MNapameTp:

Tun pesynbTaTa:

PesynbTart:

OrpaHnyeHus:

3HaueHue.

Jlo6oii ckanapHblA TN wan noatun T.
Takoi e Tun, Kak T.

BepxHasa rpaHuua T.

3HaueHue.

/Mo6oii ckansipHbld Tun wam noatun T.
Takoih xe Tun, Kak T.

HwxHaa rpaHuua T.

DYHKUNA.

JIto6OV ANCKPETHbIN UM usndyecknini Tun unam noatun T.
BblpaxeHune, TUNOM KOTOpPOro sBnsieTcs 6a3oBblii Tun T.
Ybivor{>canbubla_Lenblii.

Homep nosunuun 3HaveHns napameTpa.

DYHKUNA.

/oGOl AUCKPETHbIN UAn dusndecknini Tun wam noatun T.

BblpaxeHue, TMNOM KOTOpOro sBnsietcs 6asoBblii Tun T.

BazoBbii Tun T.

3HauyeHVe, HOMep NO3MUMU KOTOPOro SABMSETCSA 3HayYeHWeM Tuna YHUBeEpP'
Ca/lbHbIN_LeNblii, cooTBETCTBYIOWMM X.

DYHKUUSA.

JIto6oV ANCKPEeTHbIN uAn gusanyecknini Tun unm noatun T.

BblpaxeHune, TUNOM KOTOpPOro siBnsietcs 6a3oBblii Tun T.

Basosbli TMn T.

3HayeHne, HOMep MO3MLUMW KOTOPOro Ha | 60nblue, 4YemM HOMep MNO3ULMK
3HayeHus napameTpa.

Bo3HuKaeT owunbKa, ecnnm 3HavyeHme X akBuBaneHTHo T'BASE'HIGH.

DPyHKUNA.

Mo 6oli ANCKPeTHbIA unn cusnyecknini Tun mnm noatTmun T.

BblpaxeHne, TUMNOM KOTOPOro siBAsieTcs 6GasoBblii Tun T.

BasoBblii TMN T.

3HavyeHne, HOMep MNO3MLUMK KOTOPOro Ha 1 MeHblle, 4eM HOMep MNo3uuuu
3HayeHusa napameTtpa.

Bo3HukaeT owwnbka, ceTn 3HaveHue X 3skBMBaneHTHO T'BASE’LOW.

DYHKLUA.

JIl060A ANCKPETHbIN UM gusnyecknii Tmn nam nogtun T.

BblpaxeHune, TUNOM KOTOPOro sBnsieTcs 6GasoBbili Tun T.

BaszoBblii Tun T.

3HaueHVe, Haxojslleecss cfiena OT 3HayYeHUs napameTpa B AguanasoHe
3HauyeHuii T.

Bo3HuKaeT owunbKa, ecnnm 3HadeHnme X akKkBuUBasieHTHO T’'BASE’LEFT.

DYHKUMNSA.

Nto6o ANCKPETHbIA nnu usnyeckun Tun unu noatmn T.

BbipaxeHne, TUMNOM KOTOpPOro sBnsieTcs 6GasoBblii Tun T.

BasoBblii TMn T.

3HauyeHne, Haxogslieecsa crnpaBa OT 3HayYeHUs MapameTpa H [AuanasoHe
3HauyeHui T.

Bo3HukaeT owunbka, ecnm 3HavyeHne X 3kBuMBasieHTHO T'BASE'RIGHT.



A'LEFTKN) I
Bupg:
Mpedukc:

MapameTp:

Tun pesynbrara:

PesynbTar:

A'RIGHTI(N) ]
Bua:
Mpedoukc:

MNapameTp:

Tun pesynbTarta:

Pe3ynbTart:

A’'HIGHHN))
Bua:
Mpedwmkce:

MNapameTp:

Tun pesynbTaTa:

Pe3ynbTart:

A’LOW [(N))
Bupa:
Mpedukc:

MapameTp:

Tun pesynbTata:

Pesynbrar:
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DyHKUMA.

6o npedukc A, noaxoAsawmii onis MHOEKCUPYEMOro o6Gbekta Wan ero
[OMNOJTHNTENIbHOTO MMEHW; WA 0603HavYalowWnii orpaHNYeHHe WHAEKCUpY-
emMblii noaTun.

NokanbHO cTaTMyecKoe BblpaxeHue Tuna yHUBE/Kanbl(blii_Lenblid, 3HaveHune
KOTOPOro HC [AO0/IXHO npeBblWwarb pasMepHocTy A. T[lo ymon4yaHuio
npuHumaetca 1

Tun, nesom rpaHuubl N-ro gnanasoHa uHaekca A.

NeBas rpaHuya N-ro gwanasoHa wuHaekca A. (Ecnm A aBnsetcs
[ONOJSIHUTENIbHBIM  MMEHEM WHAEKCUPyeMoro o6bekTa, TO pe3ysibTaToMm
ABNsieTCA neBas rpaHuua N-ro gvnanasoHa MHAeKca, B3ATOro U3 06bsABAEHUs
A,a HC 13 00bABMEHNS 00bekTa).

DYHKUNA.

No6on npecmkc A, noaxodsawmii AN MHAEKCUpPyemoro obbekta wuaun ero
OOMONIHUTENIbBHOTO MMEHMW; UM 0603HaYalWnii OrpaHNYeHHbIn WHAEKCUpY-
eMblii noaTun.

JlokanbHO cTaTMueckoe BblpaxeHue Tuna YHWoe/>canbl(bli_Lenbli, 3HaueHune
KOTOPOro HC [OJ/IXHO npesBblwaTtb pa3MepHocTn A. [1o ymondaHuio
npuHnmaeTcs .

Tun npaBoi rpaHuubl N-ro guanasoHa uHaekca A.

MpaBas rpaHuua N-ro pguanasoHa uwHgekca A. (Ecnu A aBnsertcsa
[ONOSHUTENIbHBIM VUMEHEM WHAEKCUPYeMoro o6bekTa.To pesysibTaToM SiBSi-
eTcs npaBasi rpaHuua N-ro AwanasoHa WHAeKca, B3SATOro u3 o6bABMEHUs
A, a He un3 obbaABNeHMA 06bekKTa).

DYHKUUSA.

No6oi npedukc A, noaxoaawmin ANA MHAEKCUpyemoro obbekta uaum ero
AOMNOSTHUTENIBHOTO MMEHMW; AN o603HavaloWwmii orpaHUYeHHbli UHAEKCUpY-
eMblii nogTuvn.

NokanbHO cTaTUYECKoe BblpaXeHue Tuna YHUBEPCANbWbIA_LICNbIA. 3HaueHne
KOTOPOro HC [JOJ/IKHO MpeBbllaTtb pasmepHocTn A. T[lo  ymMonyaHuio
npuHumaetca 1.

Tun N-ro agnanasoHa uHAaekca A.

BepxHaa rpaHuua N-ro auanasoHa wuHAaekca A. (Ecnn A sABnsetca
AOMOSTHUTENIbHBIM ~ UMEHEM  MHAeKCMpyeMoro o6bekTa, TO pe3y/ibTaToMm
SABNAETCA BepxHAs rpaHuua N-ro guanasoHa uHAekca, B3ATOro  u3
06bsABNEHNs A, a HC U3 06bsABMEeHNs 06bekTa).

DPYHKUUSA.

Mo6oli npecukc A, nogxoaswmii ons MHAEKCUPYEMOro Oo6bekTa WAU ero
AOMNONTHUTENIbHOTO UMEeHWN; WAN 0603HavalWmii OrpaHNYeHHbIA UHAEKCUpPY-
eMblli nogTun.

NokanbHO cTaTUYECKoe BbipaxeHue Tuna YHUBEPCANbHbIHELENbIN, 3HaueHne
KOTOPOro He [OJ/DKHO npeBbiwartb pasmepHocTn A. [lo  ymonyaHuio
npuHumaetca 1.

Tun N-ro gvanasoHa uHAekca A.

HwmwxHaa rpaHuvua N-ro gnanasoHa wHaekca A. (Ecnn A aBnsetcs
NONaTHUTCNbHBLIM WUMeHeM WHAEKCUpyeMoro o6bekTa.To pesynibTaToM SBAS-
eTcA HWXHAA rpaHnuya N-ro guanas3oHa MHAeKca, B3SATOro M3 06bABNEHUA
A, a HC 13 00bsABNeHUA 06BLEeKTa).
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A’'RANGEKN) |
Buga:
Mpeduke:

MapameTp:

Tun pesynbrarta:
Pe3ynbTar:

A’REVERSE RANGEKN) ]
Bua:
Mpedwukc:

MNapameTp:

Tun pesynbrarta:
Pe3ynbTart:

A'LENGTHI(N))
Bua;
Mpecwukc:

MapameTp:

Twvn pesynbrarta:
Pe3ynbTart:

S'DELAYED|(T) ]
Bua:
Mpedukc:
MapameTp:

Tun pesynbTaTa:
Pe3ynbTart:

Awnana3oH.

Nio6oit npedwmkc A. noaxoaAwmii ANs WHAEKCMpyemMoro obbekTa uau ero
OOMOJSTHUTENBHOTO WUMEHW: WM oGOo3HavalWwmii orpaHMYeHHbIi NHAOEeKCUpy-
eMblii noaTwmn.

NokanbHO CTaTUYECKOE BblpaxeHue Tuna YHUBEPCANbHbIN_LOAbIA. 3HaueHue
KOTOPOro HC [AOJ/DKHO npeBbllWwaTe pasMepHocTb A. T[lo  yMO/s14aHuio
npuHumaeTca |.

Tun N-ro gvanasoHa wuHAekca A.

Anana3zoH A'LEFT(N> to A’'RIGHT(N), ecnn N-ft gmanasoH wuHAaekca
aBnseTca BocxoAdawmm: unu avanasoH A‘LF.FT(N) downto A'RIGHT(N).
ecnim N-ii AnanasoH uHAekca sBnseTca Hucxoaswwmm. Ecnn A sasnsetcs
AONONHNTENbHBIM VMMEHEM WHAEKCUpyemMoro obbekTa, TO pesynbTaT onpe-
pensietca N-M AnanasoHOM MWHAeKca, B3ATbIM U3 06bABNAeHMA A. a HC u3
06bsABNEHNSA 06BbEKTA.

Avana3oH:

No6oi npecunkc A, noaxoasawmii Ana MHAEKCUpPyemoro ob6bekTa WAn ero
AONOSTHUTENBHOTO MMEHWU; UM 0603HavaloWmnii OorpaHUYeHHbIli UHAOEeKCUpy-
eMbIli nogTuvm.

JloKaNIbHO CTaTUYEeCKOe BbIpaXeHWe Tuna )bICPC<MblbH)_Li&bI/, 3HaUeHUe KOTOPOro
HC [O/DKHO NpeBbiwas» pa3mepHocTn A. o ymonudaHuio npullivaercs |.

Tun N-ro AuanasoHa uHpaekca A.

AnanaszoH A'RIGHT(N) downto A'LEFT(N), ecim N-ii guanasoH WHAeKca
SABNSeTCA BOCXOASAWMM; Unn avana3oH A'RIGHT(N) to A'LEFT(N), ecim N-ii
AvanasoH WHAEKCa SAB/SeTCA HUCXoaAawum. bern A aBnsieTcs OOMOJSTHUTENbHBLIM
MMeHeM WHAeKCMpyeMoro obbekTa, To pesynbTar onpegenserca N-m guanasoHom
MHAEKCa, B3ATbIM U3 06bABMEHVSA A, a He u3 o6bsAB/eHUs O6bekTa.

3HaueHwue.

Jlto6oii npedmkc A, noaxoAawMin ANS MHAEKCUpPyeMoro obbekTta WanM ero
AONOMTHUTENBHOTO MMEHWU; MAN 0603HavaloLWKnii OrpaHUYeHHbIli MHAEKCUPY-
eMblii mopTumn.

JNlokanbHO cTaTMyecKoe BblpaxeHue Tuna YHUMaepcasbliblii_Lenblil, 3HaveHne
KOTOPOro HC [O/DKHO MpeBbllwaTb pasmMepHocTM A. Tlo  ymon4aHuio
npuHumaeTtca 1

YHuac1>canbHbIi_LCAbINA.

KonuyectBo 3HauveHuid B N-m gnanasoHe uHAekca A, TO eCTb 3HayeHue
A'HIGH (N)—A'LOW (N)+I.

CurHan.

Jlto6oi curHan, ob6o3Havaemblii CTaTUYeCKUM WMeHeM S.

Ctatnyeckoe BblpaxeHne Tuna TIME, npousBopgsilee oTpuuaTenbHoe
3HaveHune. o ymosnyaHuio npuHMmaetcs 0 ns.

Bas3oBbIii Tun curHana S.

CurHan, aKkBMBaNeHTHbIN curHany S, 3agepXaHHoOMy Ha T eAVHUL, BPeMeHU.
3HauveHne S’DELAYED(t) no Bpems Tn Bcerga 3KBUMBasfIEHTHO 3Ha4YeHUO
curHana S BO Bpema Tn—t.

KoHkpeTHO: MycTb R wnmeeT TOT Xe noatyn 4to M S, nyctb T >= 0 ns u nycTtb P 6yaeTr onepatopom

npouecca B dopwme:
P: process (S)
begin

R <- transport S after T;

end process;

MpeAnonoxum, 4TOo HayanbHOe 3HavyeHwe R coBnagaeT C HavalbHbIM 3HavyeHwem S, Torga atpubyt 'DELAYED
onpegeneH Ttakmm o6bpasom, uyto S'DELAYED(T)-R pgnsa nwboro T.

MpumeyaHune — S'DGLAYEDtONS) HeaKBMBAIEHTHO S, KOrga S TOMBLKO YTO M3MEHWICA.

11



FOCT P 50754—95

S'STABLE[(T) ]

Bua; CMIHXY.

Mpedumkc: /to6oi curHan, obo3Hayaemblii CcTaTUYEeCKUM unMeHem $.

MapameTp: CraTtuyeckoe BblpaxeHne Tuna TIME, npousBofsiiee HeoTpuuaTesibHoe
3HadeHue. Mo ymosvyaHuo npuHumaetcsa 0 ns.

Tun pe3ynbrarta: Tun Boolean.

Pe3synbTar: CurHan co 3HayeHnem TRUE npu ycsoBunu, 4TO U TedeHue T eauHuUL
BPEMEHN Ha CcurHane S HC Obl10 COGbITUA; WAW CUTHA/N CO 3HaYeHueMm
FALSE B npotuBHom cny4ae (cm. 12.6.2).

MpumevaHwne — S'STABLF.<Ons>*<S'DI:JV\YIiD«Wi4)-S>, un S'STARLi; <0 w*» nmveeT 3HadeHne FAISR TOMbko K Tam

cnyuae, Korga $ TOMbKO YTO WIMETbM),

S'QUIETI[(T) |
Bua: CurHan.
Mpedwmke: No60oi curHan, ob6o3Havyaemblii CTaTUYECKUM MMeHeM S.
MapameTp: CTtatnuyeckoe BbipaxeHue Tmna TIME, npousBogsuwee HeoTpuuaTesibHOe
3HaveHune. [0 ymonyaHuio npuHumaetca 0 T.
Tun pesynbTarta: Tun Boolean.
PesynbTar: Cuwan co 3HavyeHnem TRUE npu YCNOHWH, 4YTO CUTHan S 6bl1 NACCUBHbLIM

B TeyeHnme T eAWHUL, HPCMCHW;, M/IH CuUrHan co 3HaydyeHnem FALSE B
npoTMBHOM cny4yae (cm. 12.6.2).

ANns KOHKpeTHOro uuksia mMogenupoBaHus S'QUIET<Ons) wumeeT 3HayeHnme TRUE, ecim m Tonbko ecnun
cCuUrHan S sBNsieTCs NacCMBHbIM B aTtoM LMUKIe.

STRANSACTION

Bua;: CurHan.

Mpeduke: No6oi curHan, obo3Havyaemblii CTaTUYECKMUM KMeHeM S.

Tun pesynbTrarta: Tun Bit.

Pesynbrar: CurHan, 3HayeHue KOTOPOro WHBEPTUPYETCA MO OTHOLWEHWI K npeablay-

uwemMy 3HadeHU 3TOK CuUrHana B KaXgom UuK/ie wMogennpoBaHuUA, B
KOTOpPOM cCuUrHan S CTaHOBUTCA aKTUBHbIM.

S'EVENT
Bua; DYHKLUSA.
Mpedumke: Mo60oi curHan, ob6o3HavyaeMblii CTaTUYECKMM WUMeHeM S.
Tun pesynbTrata: Tun Boolean.
PesynbTart: 3HayeHune, ykasblBawllee MPOU3OLWI0O UAW HeT cobbiTMe Ha curHane S.

KoHkpeTHO: [Ana ckanapHoro curHana S S’EVENT Bo3Bpawaet 3HadeHune TRUE, ecnu B TeyeHune Tekyuwero
uukia MagenMponaHMm Ha curHasie S npousowsno cobbiTue; B MNPOTMBHOM Cc/lyyae BO3BpallaeTcs 3HayeHue
FALSE.

Ana coctaBHoro curHany S S’EVENT Bo3BpawaeT 3HayeHue TRUE, ecnun B TeyeHue Tekylero uuknia
MOAEeNNPOBaHNUA Ha KaKoOM-/1M60 CKansApHOM /1040MeMELTC CUrHasa S npousowsio cobbiTve: B NPOTUBHOM cny4vae’
Bo3BpawaeT 3HadyeHune FALSE.

S’ACTIVE
Bua: DyHKUMSA.
Mpeduke: Nio6oi curHan, ob6o3HavYaemblii CTAaTUYECKUM WUMeHem S.
Tun pesynbTarta: Tun Boolean.
Pesynbrat: 3HayeHne, ykKasblvalliee aKTUBEH WX HeT curHan S.

KoHkpeTHO: [Ona ckanapHoro curHana S S’ACTIVE BosBpawaetr 3HadyeHne TRUE, ecnu B TeyeHue Tekyuiero
unkKna MoAenupoBaHUs CUTrHan S ABSETCA aKTMBHbIM; B MPOTMBHOM Cc/lyyae BO3BpalaeTcsl 3HayeHue curHana
FALSE. n

Ana coctaBHoro curHana S S’ACTIVE Bo3Bpawaer 3HayeHne TRUE, ecnn B TeyeHWe TeKylwero uyukna
MOAEeNMPOBaHNSA KaKOW-IM60 CcKansipHbIii Noa3asieMeHT cuT3na S sABNSeTCSs aKTUBHbIM; B MPOTUBHOM Criyyae
BO3BpalaeTca 3HayeHue FALSE.

a-i—UoA 112
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SILAST_EVENT

Bua: DYyHKUMA.

Mpecduke: Nio6oii curHan, o6o3HavaeMblii cTaTUHeCKUM UMeHeM S.

Tun pesynbTata: Tun Time.

PesynbTart: BpemeHHOl uvHTepBas, npoweawunii ¢ MOMeHTa Moc/iefHero cob6bITUA Ha
curHane S.

KoHkpeTHO: [nsa ckansapHoro curHana S S’LAST_EVENT Bo3Bpauwaetr camoe 60/blloe 3HayeHue T (ec/im OHO
cywectByeT) Tuna TIME, gna kotoporo S'DELAYED(T)’'STABLE Bbipa6aTtbiBaeT 3HadyeHne TRUE, B npoTuBHOM
c/lyyae BoO3BpauilaeTcsa 3HadveHue 0 ns.

Ana cocTtaBHoro curHana S S’1.AST_EVENT Bo3BpaliaeT MUHUMasnbHOe n3 3HayeHuii R'LAST_EVENT ans
KaXoro ckanspHoro nogsnemeHta R curHana S.

S'LAST_ACTIVE

Bua: PyHKUNA.

Mpedukc: Jllo60oli curHan, ob6o3Hayaemblii CTaTUHECKMM WMeHeM S.

Tun pesynbTara: Tun Time.

Pe3ynbTart: WNHTepBan BpemeHW, npowejwnii Cc MOMEHTa, Korga curHan S 6bin

nocne,quu‘/'l pas akKTUBHbIM.

KoHkpeTHO: [Ana ckanapHoro curHana S S'’LAST_ACTIVE Bo3Bpawaetr Hauvbosnbluee 3HayeHue T (ceTu OHO
cywecTByeT) Tuna TIME, gna kotoporo SSDELAYED(T)'QUIET BblpabatbiBaeT 3HadyeHne TRUE, B NpPOTUBHOM
cny4yae BoO3BpaujaeTca 3HadeHue 0 ns.

Ona coctaBHOro curHana S S'LAST_ACTI1VE BoO3Bpawaetr MWUHMManbHoe U3 3HaudyeHuii R'LAST_ACTIVE
A17 KaX[0ro cKa/iApHOro nopgasnemMeHta R curHana S.

S'LAST_VALUE

Bua: PyHKUNA.

Mpecukc: /Mo6oii curHan, o603HayaeMblli CTaTUUYECKUMM MWMEHEM S.

Tun pe3ynbraTa: BazoBbili Tun S.

Pesynbrar: Mpepbigyllee 3HaveHWe curHana S, HenocpeAcTBEHHO WMeBLUee MeCTO o

nocsieiHero n3MeHeHusa S.

KoHkpeTHO: [lna ckanApHoro curHana S S’LAST_VALUE“S'DELAYED(T), rae T >= 0 ns fABNsAeTCA HauMeHbLUEM
3HayeHnem, npu kotopom S‘STABLE(T) BbipabaTbiBaeT 3HaveHue FALSE. Ecnu Takoro T HC cyuwecTByeT, TO
S'LAST_VALUE akBMBaneHTHO S.

Ana coctaBHOro curHana S S’LAST_VALUE akBuBaneHTHO arperaty u3 npeabigywmx 3Ha4YeHW Kaxgoro
3fiemeHTa curHana S.

MpumeyvyaHns

1 Ecnn S'STABLE(T) wmeeT 3HaudeHue FALSE, To no onpegeneHuto Ans Hekotoporo I rae 0 ns o | <- T. S'DELAYKD(T)/-S.

2 Ecrm T» sBNAETCA MUHMMaUIbHBLIM 3HadeHvem, npu kotopom S'STABLE(TsS> BbipabatbiBaeT 3HadeHve FALSE, To anda seex 1, Tie 0
0 <- 1<- Ts. SDELAYKD(T>-S.

B’'BEHAVIOR
Bupa: 3HaueHue.
Mpedpmkc: /to6oit 610K, O06GO3HAYEHHbIi MeTKoW, wunu nwb6oli 06BLEKT NpPOEKTa,
0603HaYeHHbIi VMEHEM apXUTeKTypbl.
Tun pesynbrara: Tun Boolean.
PesynbTar: 3HaueHne TRUE, ecnu 610K, onpegensiemblii onepatopom 6s0ka WUnu

06bEKTOM MPOEKTa, HC COAEPXUT ONepaTtop KOHKPeTM3auuu KOMMOHEHTA.
B npoTuBHOM crfiyyae BoO3BpauiaeTcsi 3HavyeHue FALSE.

B'STRUCTURE

Bua: 3HauyeHue.

Mpedukc: llo6oin 6510k, 0603HAYeHHbIA METKOW, wuAn 6o 06BEKT MNpPOoeKTa,
0603HaYEHHbIA MMEHEM apXUTEKTYpbl.

Tun pesynbrara: Tun Boolean.

Pe3ynbTart: 3HavyeHne TRUE, ecnm 6510k, onpegensembli onepatopom 6510ka  wnun

06bEKTOM MPOEeKTa, HC COAEPXWUT HCMAacCUBHLIA onepaTop npouecca wuau
napasnsiefibHblii ONepaTop, 3KBUBAJIEHTOM KOTOPOrO SIB/ISIETCS HEMacCUBHbINA
onepatop npouecca. B npoTuBHOM criyvae Bo3Bpaliaetcs 3HauyeHue FALSE.
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Mpumwmcunuunc — B3aumocBase Mexay 3HaveHusmMu atpubytoB |.LFT, RIGHT. LOW, HIGH BbipaxaeTcs cnefytoLiem
Tabnmuen:
Bocxop,ﬂu.\zm [anasoH Hucxoaswmii gnanasoH
Mi5PT - T'LOW THIGH
TRIGHT - TINGIt I LOW

TaK kak atpnbyTtel ST.VF.NT, SACTIVE. STASTJEVKNT, S’I-ASTACTIVC u S'LASTVAT.LB sBnstoTca dyTywmn. a .Te
cnnia.-ia.4n, in mm He MO«YT M«MMATb BbINOMHEHME MPOLIECCa, XOTA 3HAYeHWe, «M30palinesn.x; Takol (YHKLMWeld, -MOXET U3MEeHATbCA
JHLWMMYCCXN.

B cBasn C aTUM B Mapan-TCAMHAT KOHTEKCTaX, TaKUX KaK BbIPOKEHUW 3alyMT WAW MaponfeNbiHOC OnepaTopbl Ha3HayeHWs curHana,
PEKOMeHAYyeTC MCNonb30BaTb 3KBMBaseHTHble aTpubyTel S’STABIE n S'QL'IBT, ABnstowwyecs CUrHanamu. waw BbIPOXKEHWS, COoAepXallyne
3TN atpubyTbl. AHanornyHo. yHkuns STANDARD.NOW TK»C He [JO/MKHA MCNONLIOE3TbCH W napanfienbHblX MnpoLeccax.

142 MaxkerT STANDARD

Maket STANDARD npegonpegensietr psg TUNOB, MNOATUNOB M (MYHKUWA. Tlpegnonaraetcsi, 4YTO B Havane
KaX4oro mogynsa rnpoekra MNpUCYTCTBYeT HesiBHOe ONucaHue KOHTEeKCTa, cCbliawlieecss Ha 3TOT nakeT. [lMakeT
STANDARD He MOXeT OblTb M3MEHEH MO/b30BaTesNieM,

package STANDARD is

- - npegonpegenieHHble MepeyncnsemMblie TUMbI:

type BOOLEAN is (FALSE, TRUE);

type BIT is CO’, T>;

type CHARACTER is (

NUL, SOH, STX, ETX, EOT, ENQ. ACK, BEL,
BS, HT, LF, VT, FF, CR, SO, Sl,
DLE, DC1, DC2, DC3, DC4, NAK. SYN, ETB,
[CéfN. !{E}M, §LdBl. E?’C FSP, GSP. RSP, yS»P1

£\ S » » 7 . *t 7\
o T, *2\ '3, 4\ *5\ 6", T.
v81’ .gl' »*‘«? 5wt

‘AN b\ 'C’, -D’, "E\ *F, *Q\
'H’, T, T, 'K\ "L\ ™M, "N\ 'O,
‘P ’$’> 'R\ 'S, T, >u\ v, "W’
'X’,* YA °Z't T, "W 4\ of » , T
11 ‘a’, p’, 'c’. d’, vV, T, 's’,
H, v, v, T, vV, v,
vV, V. Vv, v, r, vV, Vv, Vv,
*x\ Yy, V» T, 0, T, > DEL);

type SEVERITY_LEVEL is (NOTE. WARNING, ERROR. FAILURE);
- - npegonpepesnieHHble 4YNC/OBbIE TUMbI:

type INTEGER is range onpegeneH-pennunsaumen;

type REAL is range onpcpeneH-peanH3auuncii;

- - npegonpedeneHHbii Tn TIME;

type TIME is range onpegeneH-pcanunsauncii;

units
fs; - - dhemTOCEKYHAA
ps - 1000 fs; - - nuMKocekyHAa
ns - 1000 ps; - - HaHOcekyHAa
us “ IGO0 ns; - - MWKPOCEKyHpa
ms = 1000 us; - - MwWAINCEKYHAa
sec * 1000 ms; - - ceKkyHga
min - 60 sec; - - MUHyTa
hr “ 60 min; - - vac

end units;

- - (hyHKUMs, BO3Bpaljalowas Tekyliee BpPemMsi MOAENNPOBaHUS;
function NOW return TIME;
- - npeaonpeaesieHHble YXC/IOBble MOATUMbI:

B-t 114
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subtype NATURAL is INTEGER range 0 to INTEGER'HIGH;
subtype POSITIVE is INTEGER range | to INTEGER'HIGH;

- - npegonpefesnieHHble WHAEKCUPYeMble TUMbl:

type STRING is array (POSITIVE range < >) of CHARACTER;
type BIT_VECTOR is array (NATURAL range < » of BIT;
end STANDARD;

MpumeyaHune — ASCIl mHemoHukn ana cumeonos IS. CS. RS n CS npegcrasneHsl B Tune CHARACTER cocnnetcteeHHo
cumBonamn FSP. GSP, RSI'. USP no usbexaHve koHdAuKTa C¢ eguuHuuammn tuna TIME.

143 MNakerT TEXTIO

MakeT TEXTHO copepxuT o6bsABNeHUS TUNOB M nognporpammM, obecneynsarowmx hopmaTMpoBaHHblie onepauun
BBOJa-BbiBOga ¢ cumBonamun ASCII.

package TEXTIH is

- - onucaHve TUNOB [ANs BBOAA/BblBOJA TEKCTOB

type LINE is access STRING; - - LINE saBnfaetca ykasaTtenem
- - 3HadeHua Tmna STRING
type TEXT is file of STRING - - thaiin n3 ASCIl 3anuceit
- - MNepemMeHHOW ANVHbI
type SIDE is (RIGHT. LEFT) - - ANA BblpaBHMBaHUA BbIXOAHbIX
- - [aHHbIX BHYTpM nonem
subtype WIDHT is NATURAL - - ANA 3ajaHus WUPUHbL BbIXOA-

- - HbIX nonei
- - cTaHAapTHble TeKcToBble haiinbl
file INPUT; TEXT is in “STDJNPUT?”;
file OUTPUT; TEXT is in "STD_OUTPUT";
- - npoueaypbl BBOAAa [ANs CTaHAAPTHbIX TUMNOB

procedure READIINE (F: in TEXT; L out LINE);

procedure READ (l.:inout LINE; VALUErout BIT; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out BIT);

procedure READ (Linout LINE; VALUE:out B1T.WVECTOR; GOOD:out BOOLEAN);
procedure READ (Linout LINE; VALUE:out BIT_VECTOR);

procedure READ (Linout LINE; VALUE:out BOOLEAN; GOODrout BOOLEAN);
procedure READ (Linout LINE; VALUE:out BOOLEAN);

procedure READ (Linout LINE; VALUE:out CHARACTER; GOODrout BOOLEAN);
procedure READ (L:inout LINE; VALUE:out CHARACTER;

procedure READ (Linout LINE; VALUF.:out INTEGER; GOOD:out BOOLEAN);
procedure READ (Linout LINE; VALUE:out INTEGER);

procedure READ (Linout LINE; VALUE.out REAL; GOOD:out BOOLEAN);
procedure READ (Lrinout LINE; VALUErout REAL);

procedure READ (Linout LINE; VALUE:out STRING; GOOD:out BOOLEAN);
procedure READ (Linout LINE; VAILUE:out STRING):

procedure READ (L:inout LINE; VALUErout TIME; GOODrout BOOLEAN);
procedure READ (Lrinout LINE; VALUErout TIME);



NK.r 50754—95

- - npoueaypbl BbIBOAA AN CTaHAAPTHbIX TUMNOB
procedure WRITELINE (F: out TEXT; L: in LINE);

procedure WRITE <L: inout LINE; VALUE: in BIT;
JUSTIFIED: in SIDE:-RIGHT; FIELD: in WIDHT: - 0);

procedure WRITE (L: inout LINE; VALUE: in BIT_VECTOR;
JUSTIFIED: in SIDE-RIGHT; FIELD: in WIDHT: - 0);

procedure WRITE (L: inout LINE; VALUE: in BOOLEAN;
JUSTIFIED: in SIDE-RIGHT; FIELD: in WIDHT: - 0);

procedure WRITE (L: inout LINE; VALUE: in CHARACTER;
JUSTIFIED: in SIDELIGHT; FIELD: in WIDHT: = 0);

procedure W'RITE (L- inout LINE; VALUE: in INTEGER;
JUSTIFIED: in SIDE:-RIGHT; FIELD: in WIDHT: - 0);

procedure WRITE (L inout LINE; VALUE: in REAL;
JUSTIFIED: in SIDE-RIGHT; FIELD: in WIDHT: = 0);
DIGITS: in NATURAL:-0>;

procedure WRITE (L: inout LINE; VALUE: in STRING;
JUSTIFIED: in SIDE:-RIGHT; FIELD: in WIDHT: - 0>;

procedure WRITE <L: inout LINE; VALUE: in TIME;
JUSTIFIED: in SIDE:-RIGHT; FIELD: in WIDHT: = O0:
UNIT: in TIME: = ns);

- - npouegypbl 06paboTkM no3vuumn dana

function ENDLINE (L: in LINE) return BOOLEAN;
function ENDFILE (F: in TEXT) return BOOLEAN;
end TEXIO;

Mpouenypel READLINE n WRITELINE, onucaHHble B nakete TEXTH . untaroT 1 3anucbiBalOT LENNKOM
cTpoku cpaiina tuna TEXT. MNpoueaypa READLINE BbI3biBaeT 4YTeHWe crepylolweli CTpokuM M3 3Toro dpaina wm
BO3BpallaeT B KayecTBe 3HauyeHUs napameTpa L ccblo4HOe 3HaueHue, ykasblBawliee Ha O06bekT, NnpeacTaBris-
ownini 3Ty cTpoky. Ecnu napameTp L coAepXuT HenycToe CCbIJIOYHOE 3HaveHue rnepes BbI3OBOM MpoLeaypsbl,
jro 06beKT, yKasblBaeMblii 3TUM 3HauyeHueM, OyAeT YHUUTOXEeH npexae, 4Yem OyAeT co34aH HOBbIA OOGBLEKT.
Mpoueanypa WRITELINE BbI3blBaeT 3anucbiBaHWe CTPOKMW, YyKa3blBaeMoli CCbIZIOYHbIM 3HayeHuMeM napameTtpa L,
B 3TOT palin n BoO3BpalwaeT yepe3 napameTp L ccbiloYHOe 3HaYeHWe, ykasbliBaloliee Ha MNycTyi CTPoOKy. Ecnum
nepes BbI30BOM nMpoueaypbl napameTp L coaepXuT MycToe CCbIIOYHOEe 3HauveHWe, TO H dhalin 3anucbiBaeTcs
nycTtas cTpoka.

Kaxpas npouenypa READ, onucaHHaa B nakete TEXTHK . uMTaeT AaHHble M3 Hayasia CTPOKU, yKa3biBaeMoOW
napametpom L, n mognduuympyeT 3TOT napamMeTp Takmm o6pas3om, 4TO MpU BbIXOAe OH yKa3blBaeT Ha OCTaBLUYHOCS
yacTb cTpoku. Kaxpasa npoueaypa WRITE aHanorMyHo [AONUCbLIBAeT AaHHble B KOHEL, CTPOKM, YyKa3blBaeMoii
napameTpom L; B 3aTOM cniyvyae napameTp L npopgosmkaeT ykasbiBaTb Ha BCHO (DOPMUPYyeMYl0 CTPOKy. Heobxogmmo
OTMCTUTb, YTO Onepauuun 3anucbiBaHUs HC MOMeLalT anocTpodbl, OKpYyXallime oTAe/lbHOe CMMBOJIbHOE 3HayeHne
NN [BOWHbIE KaBblYKM, OKpYyXalolune CTPOKOBOE 3HauyeHue, HC pfenalwT 3TOro Takxe W CcoOoTBeTCcTBylLWMe
onepauuy 4YTEHUSl, KOTOpble YHWYTOXalT 3TU CUMBO/bI, CETU OHM MOSABMAAIOTCA BO BXOAHOM chaiine.

Ona kaxporo npeponpefenieHHOro Tuna faHHbIX uMeloTcsa fABe npoueaypbl READ, onucaHHble B nakete
TEXTI. MepBaa M3 HUX WMeeT TpU napamerpa:

1) L — cTpoka, M3 KOTOpPOIi MPOUCXOAUT CUMTbIBAHUE;
2) VALUE — 3HauyeHuWe, CUMTbIBAEMOE W3 3ITOW CTPOKWU;
3) GOOD — wuHAWKATOp, YyKasbliBalLWMWA Ha NPaBUIbHOCTL 3aBepLUEHUs onepauuu.

Hanpumep, onepauua READ(L, InlVal, OK) BosBpatut OK co 3HauyeHuem FALSE, L 6e3 u3MeHeHusa un
IntVal HeonpepeneHHbiMm, ecnu InlVal saBnsetca nepemeHHo Tmna INTEGER, a L yka3biBaeT Ha CTPOKY
*ABC". MHAMKaATOp yCNewHOro 3aBeplieHus onepauuu, BO3BpalaemMbli 4yepe3d napametp GOOD, no3Bonser
npoueccy M3AWHO YCTpaHUTb HeOoXugaHHOe npoTuBOpeyne BO BXOAHOM dopmaTe. BTopas dopma onepauumn
yTeHna nMmeeT Bcero asBa napametpa L n VALUE. Ecnu Tpebyemblii TN HC MOXeT 6bITb npountaH B VALUE

B-2—1406 né
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\ r}v'%/ITvrl]MIEgT Tmun INTEGER. a L yK-Ir’;lgIL(IBaeaT FalaM%[?pOKy “I'IBC'{<EAD(L' Inlval) npusenct k ownbke, ecnn
Tp51?nKa? A0ro MpeldONpCACNCHHOrO Tun HHbIX WMCCTCA OfHa npoue, a WRITE, onucaHHasa H nakete
IBXTKA Kaxpas B3AHVI§ %lvleer no Kpal%HgI% Mepc ABa napaM’uéTpa: poueayp

1) L — cTpoka, KyAa 3anucbiBaloTCA AaHHble;

2) VALUE — 3anucbiBaemMoe 3HauyeHwue.

AononHutenbHble napameTtpbl JUSTIFIED, FIELD, DIGITS UNIT ynpaBnsatoT dopmMaTMpoBaHuem

AT TraTnl "~ JOKOIA onepauma BbiBOAa AONUCbIBaeT faHHble B CTPOKY, )OopMaTupOBaHHY O MKaMu
»mMecT [JINHY> pgocTaTouHylo NO KpaiHel Mepe Ans npeacTaB/ieHUA'BbIBOAVMOTO
3HayeHus. WwunpuHa Tpebyemoro nonsa 3agaetca napameTpom FIELD. Tak kKak dakTuyeckas WUpuHa nons
6yfdeT Bcerga no KpawHeil Mepe [OCTATOYHON A1 XpPaHeHMs CTPOKOBOrO NpefcTaB/ieHUs BbIBOAMMBIX [AaHHbIX
ro HesBHOe 3HayeHue 0 ansA napameTp;! FIELD BbI3biBaeT BbIBOA AaHHbIX B Moje,KOTOpOe TOHHE COOTBETCTByeT
mi™ ?™ ‘P 7° CCTh HMKakumc Bcayw'"c HAM conpoBoxpgawlwme npobenbl HC BbiBOAATCA). [lapameTp
JUSTIFIED 3apjaeT BuA BblpaBHUBaHWA BbIBOAUMbIX AaHHbIX BHYTPM Mons An60 nNo npasow rpaHuue, nNnbéo no
neBoOli rpaHuue; Mo yMOs/i4aHWI0O MPUHMMaeTCs BblpaBHMBaHME MO MNpaBoOli rpaHule.
» s JIP™ CTP D,CITS 3aA‘|lcT KOMMYECTBO UUDP cnpaBa OT AECATUYHOW TOYUYKM NpU BbIBOAE AENCTBUTENBHOIO
yncna, HesBHOe 3HaudyeHme 0 ykasbiBaeT Ha TO. YTO 4mcno OyaeT BbIBOAUTLCA B CTaHAApPTHOW dopme, cocToswen
M3 HOPManM30BaHHOW MaHTUCCbl W 3KCMOHeHTbl (Hanpumep: |.079236E-2). Ecnn DIGITS wumeeT HeHynesoe
3HayeHue, TO AeCTBUTENIbHOe- YMCO BbIBOAUTCA B (DOPMe, COCTOsLLeil M3 Luesnoil yacTu, 3a KoTopoli cnegyet ‘' u
3ate-M ApobHas 4acTb, KONMYecTBO UMdP B KOTOPOW paBHO 3HauveHuto DIGITS (Hanpumep: 3.14159).°
I 3apact cdopmaTt 3HayeHus Tuna TIME. 3HayeHue 3TOro napameTtpa pfatx.l0 6biTb paBHO
il UL’ °?*saBneHHbIX B onucaHuu tuna TIME; B pe3ynbTaTe 3HauyeHue popManinlyeTcss Kak Uenbli
WRITE W n¢5b711N1T -~ 1 M KO PbM CNCOYCT uma camo® egunHuubl. Hanpumep, BbI30B npoueaypbl
KN E (Line, 5ns, UNIT >us) npuBegeT K TOMY, 4TO B CTPOKYy, yKa3blBaeMyl 3HauyeHuem Line, pob6asmtcs
cTpokoBoe 3HadeHue O.00ous ; B TO Bpems Kak BbI30B npoueaypbl WRITEtLinc. 5ns) npuBeget kK gob6aBneHuto
CTPOKOBOrO 3HaudeHus -5ns (Tak kak no ymonyaHuio 3HayeHuem napameTtpa UNIT saBnseTcs 3HayeHue ns)
r*nn°m T WeHHC Kk BblleonncaHHbIM npoueaypaMm A1 CTPOK BHYTPU TEKCTOBOro daisia onpegeneH npegunkart
(LUngih-0). ®yHkuna ENDFILE onpe,;grerll_l;ieTlgﬂ CpﬂcgyT(bavﬁnosENTanLa{NFI‘EXTqHH_éAﬂ%%EMﬁH% Tt helinem® aToit
PYHKUMN B pamMKkax 06bsaBneHus daiinosBoro Ttuna.

nma Pumcualdc— [ins nepemeHHoil L Tuna Line atpubyT l/lcog»i BO3BpaliaeT TeKyliyl AWHIO cTpoku HC3auNuW.Mo T
KT T10"ATT 'a- ", MOa,eCMOA *:J1» "+ CIRa! |, ,, cnydae .11gMI1IA

MOQIO KOTMIPOC SHKC »"e*»e» «3TY CTPOKY, UTO 3KTXKbIMTHO MMEPY BO3HW.....tocnefHeT enm AT Al 1™ -
Ana ctpokn L B cryvae onepauun uteHun atpubyT ll-engTh Bo3Bpal@eT KMAWYITTBO CAMBO/IOB. KOTOPOE OCTa/lock W -noii onoke P
I T.™ itafW* O*cptt,w" B,|'|n Mbltama MOXET U3MEHUTb WM Aaxke YHUUTOXNTb CTPOKOBbIA OOBEKT, YKasblBaeMblli BXOAHBIM N MMETOOM
n U | vbl aTOi onepa,w"' T« "M “ P"0* 3HaueHWe nepeMeHHoii |. Twy line npuceaviBaeTcs APYroi CCbIC..... MCOCMALLIO
1 3aTem ¢ L' Bbinommscron Onepaumn BBOAA-BLIBOAA, TO € pesy/bTate MOXET MOHbTHCA MOBUCILAS CChUKA.

117



FOCT I* 507S4—95

MPUNOXEHWE N
(cnpaBoyHoOe)

CBojKa CUHTaKCMYecKux npasun

(JaHHOe NpuUNOXeHWe HC SABASIETCA YacTblo cTaHzapTa
IEEE Sid. 1076-1987, IEEE Standard VHDI.)

MpunoxeHne cofepxutT CBOAKY CUHTakcuyeckux npaBun A3blka VHDL. 3Tm npasuia ynopsifgoyeHbl Mo
andaBuTy B OTHOWEHWN HeTePMUHaNbHbIX UMEH CTOSILUX creBa. B Kpyrnbix CKko6kax ykasaHbl HOMepa MYHKTOB,
B KOTOPbIX 3TW MpaBwuia OMNUcaHbl.

abstracljitcral :: = (13.4)
dccimaljitcral 1 bascdjilcral

acccss_lypc_dcfifnition :: - (3.3)
access sybtypcjndication

actual_designator :: - (4.3.3.2)
expression
1 signal*name
1 variablejnamc
1 open

aclual_paramatcr_parl :: = (7.3.3)
puroT eter_;issocialion_lisl

actual_part :: - (4.3.3.2)
actual_designator

1 function_name ( actual_dcsignator )

adding_opcrator :: = (7.2)
+1— 1&
aggregate :: - (7.3.2)

( clemcnt_associalion { , element_associalion } )

alias_dcclaration :: - (4.3.4)
alias identifier : subtypejndication
is name ;

allocator :: - (7.3.6)

new subtypejndication
I new qualified_cxprcssion

architecture_body :: - (1.2)
architecture identifier of entity_name is
architecture_declarative_part
begin
architecure_statement_part
end | architecurcjiimpie_name J;
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architecturc_declarativc_part :: -
{ block_dcclarative_item }

archltecurc_statemeni_part :: -
{ concurrent_staicmcnt }

array_type_definition

ro-

unconslraincd_array_dcfiniiion
1 conslraincd_array_dcfinition

asscrtion_statcmcnt
assert condition

| report expression |
| severity expression |

associalion_elemcnt
| formal_part ->

associationjist :: -

associaton_clcment { , association_elemcnt }

attributc_dcclaration

attribute

identifier

)

attributc_dcsignator ::
attribute_simpie_namc

atlribute_namc :: -
prefix * attribu«c_designator
1 ( slor/e_exprcssion ) |

attributc_specification

attribute allribute_dcsitgnator of

entityjspccification

base :: -
integer

base specifier :: -
B 10 1X

base_unit_declaration
identifier ;

)

basedjntcger :: =

cxtcndcd_digit { (underline J cxtcnded_digit }

bascdjiteral :: =

base # based_intcgcr ( . bascdjnteger

#

exponent

actual_part

lvpc_mark

is expression

B

(1.2.1)

(1.2.2)

(3.2.1)

(8.2)

(4.3.3.2)

(4.3.3.2)

(4.4)

(6.6)

(6.6>

(5.1)

(13.4.2)

(13.7)

(3.1.3)

(13.4.2)

(13.4.2)
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basic_character :: =
basic_graphic_charactcr | format_cffcctor

basic_graphic_characlcr :: -
uppcrjcascjdlcr | digit
| special_charactcr | space_character

bindingjndication : =
cnlity_aspcct
| gcncric_map_aspecl |
| port_map_aspcct )

b|1_S|r|ng_I||_e_raI I = (13.7)
basc_specificr “ bii_value

bit_value :: -
cxtendced_digit { |underline) extendcd_digit }

block_configuration :: -
for block_spccification
{ use_clausc }
{ configurationjtcm }
end for:

block_dcclarative_itcm :: -
subprogram_dcclaration
| subprogram_body
| typc_dcclaration
| subtypc_dcclaralion
| constant_dcclaraiion
I signal_dcclaration
| file_declaration
| alias_dcclaration
| coniponcnt_declaration
| attributc_declaration
| attributcjspccificalion
| configuration_speeification
| disconncction_specification
| usc_clause

block_dcclarative_part :: -
{ block_declaralivc_item }

block_headcr :: ~
| generic_clausc | generic_map_aspcct : ) |
| port_clausc | port_map_aspcct : | |

block_specificaiion :: - <U.1)
architecture®amc '
I b/ock_staUmenMabel
| gcneratej${Qtement_\abel
I ( index_spccification )
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block statement :: = ©.1)
Modfcjabel

block_ | ( g u ard pression )
block_header
block_dcclarativc_part

begin
block_statcmeni_part

end block ( Mxvtjabcl | ;

block_$(atcmenl_parl :: - ©.1)
{ concurrentstatemcnt } '

casc_statemcnt :: =
case expression is
case_statemcnt_altentative
{ casc_statcmcin_alternativc }
end case;

casc_s(atement_altcrnalive :: - 8.7)
when choices ~> ’
scgucnce_of statcments

charactcrjilcral :: =
’ grnphic_charactcr ’ <13.5)

cho_lce oo ) (7.3.2)
simplc_expression
| discrcle_rangc
| elemeli/_simple_name
| o«hers

choices :: =
choice { | choice } (7.32)

component_configuration =
for componcnt_specification
| use binding_indication : |
1 block_configuration |
end for;

component_declara«ion :: -
component identifier
[ local_gencric_clause |
| local_port_clause |
end component ;

component_instantiation_s(atcmcni :: -
instantiationjabel:
cww/>om*/»/_name
1 gcneric_map_aspcct |
| port_map_aspect |;
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component_spccification :: =
instantiationjist : componcn(_name

composite_type_definition :: =
array_type_definiiion
1 rccord_lypo_dcfinilion

concurrcni_asscrlion_biaicmeni -
| label : | asscrtion_statcmcnt

concurreni_procedure_call :: =
| label : 1 procedurc_call_statemcnt

concurrcnt_signal_assignmcnt_statcment @ -
| label : | conditional_signal_assignment
1 [ label : 1 selccted_signal_assignment

concurrcni_stntcment i -
block_statcmcenl
1 proccss_statcment
1 concurrcnt_procedure_eall
1 concurrent_assertion_statement
1 concurrent_signal_assignment_statcment
1 componeni_insianiiaiion_slaicment
1 gcncratc_slaicmeni

condition : -
boolean_expression

condition_clausc :: -
until condition

conditional_signal_assignment :: =
target <= options conditional_waveforms ;

conditional_wavcforms :: -
{ waveform when condition else }
waveform

configuration_dcclaration :: -
configuration identifier of cnlly_name is
configuration_declaralivc_part
block_configuration
end | configuration_s\Tplc_name | ;

configuration_declanitivc_itcm :: -
usc_clause
1 atlribulc_specification

configuration_dcclarativc_part :: -
{ configuration_dcclarative_item }
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(3.2)

(9.4)

(9.3)
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configurationjtem :: =
block_configuration
1 componcnt_configuration

configuralion_specificn(ion :: -
for component_spccification use
bindingjndication ;

constant_dcclaration :: «

constant idcntificrjist : subtypejndication

[ expression ] ;

conslrained_array_dcifinilion :: =
array indcx_constrain! of_(
£/esne/f/_subtype_indication

constraint :: -
range_constraint 1 indcx_conslraint

conlext_clausc :: -
{ contcxtjtcm }

context_ilcm : -
library_clause 1 usc_dause

dccimaljiteral :: -
integer | . integer | | exponent J

declaration :: -

typc_dcclaration

1 subtypc_declaration

1 objcct_dcclaralion

1 file_dcelaration

1 intcrface_declaration
alias_declaration
aitribute_declamtion
contponent_dcclaration
cntity_dcclarntion
configuralion_dcclaration
subprogram_dcclaration
package_dcclaration

PRrRPRPRRPP—

dcsign_file : =
design_unit { design_unit }

dibign_unit :: -
context_clause librarv_unit

designator :: =
identifier 1 operatorjsym bol

direction 1 =
to 1 downto
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(5.2)
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disconncctionjspccification :: = (5.3)
disconnect guardcd_signal_spccificalion
after /imc_exprcssion ;

discrctc_rangc : = (3.2.1)
cliscrele_subtype_indicalion | range

elemcnt_associalion :: = (7.3.2)
| choices -> | expression

elcment_declaration :: - (3.2.2)
identificrjisi : clecmcnt_subtypc_dcfinition ;
elcment_subtypc_difinition :: - (3.2.2)

sublypejndication

entity_aspcct : - (56.2.1.1)
entity entity_name
I ( archi(ectun>_identifier ) |
1 configuration configuration_namc

1 open
entity_class :: - (5.1)
entity 1 architecture 1 configuration
1 procedure 1 function 1 package
1 type 1 subtype 1 constant (8
1 signal 1 variable 1 component
1 label
cntity_dcclar,ition 1 = (1.1)

entity identifier is
entityjicader
entity_declarativc_part
( begin

entity_statcment_part |
end | cntify_simpie_name | ;

cntity_dcdarative_itcm 1 = (1.1.2)

subprogram_declaration

1 subprogram_bKxly
type_declaration
subtypc_dcclaration
constanl_dcdaration
signal_decldration
file_declaration
alias_declaration
attributc_dcclaration
attributc_spccification
disconncction_specification
usc_clausc

P RRPRRRRERRR R —

crtlity_dcclarativc_part - = (1.1.2)
{ entity_declarativc_itcm }

>24
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entity_designator :: -

simplc_namc 1 opcraior_symbol

entity_headcr :: =

[ formal_gcncric_clausc |

| /lorme/_porl_dausc

cntity_name_list

cniicy_dcsignator { , eniity_dcsignator }

1 others 1 all

entity_spccification :: =
cntily_namec_list

entity_statcment : “

concurrcnt_asscrtion_statement

)

: cntity_class

1 pass/ve_concurrcnt_proccdurc_call

1 passivt_proccss_slatcment

cntily_statcmenl_parl
{ cntity_statcmcnt }

cnumcration_litcral :: 7

identifier 1 charactcr_literal

cnumcration_type_dcfinition

( enumcrationjitcral

cxit_statemcnt :: m

exit | /<>>Jabcl ] 1 when condition ] ;

exponent :: -
E I+I| integer 1 E —

expression I =
relation { and relation }
1 relation { or relation }
1 relation { xor relation }
1 relation | nand relation )
1 relation |

extendcd_digit :: -
digit 1 letcr

factor :: =
primary [ ** primary
1 abs primar>'
1 not primary

filc_dcclaration :: “
file identifier
| mode 1 filcjogical

{ , enumcrationjiteral

integer

nor relation |

1

name

: subtypcjndication

is

)

(5.1)

(1.1.1)

(5.1)

(5.1)

(1.1.3)

(1.1.3)

(3.1.1)

(3.1.1)

(8.10)

(13.4.1)

(7.1)

(13.4.2)

(7.1)

(4.3.2)



file_logical_name :: =
subexpression

filc_typc_defmilion :: -
file of typc_mark

floating_typc_dcfinition :: -
rangc_cons7raint

formal_designalor : =
generiejname
1 /w/_name
1 parameter_name

formal_paramctcrJist
parameter_interfneed is:

formal_parl :: -
formal_designator

1 function_nnTc ( formal_dcsignator )

full_type_dcclaration :: =
type idenlifier is Ivpc_definition ;

funciion_cal! :: -

function_namc | (actual_paramctcr_part ) ]

generaic_siatcmcni I >
genmtfejabcl
gcncration_scheme generate
{ concurrcnt_statcment }
end generate | generatejabcl | ;

gcncralion_schcme -
for generare_parameter_spccification
1 if condition

gcneric_clause :: -
generic ( generiejist ) ;

generiejist I -
generic_interfacejist

“

generic_map_aspcct ::

generic map ( genericj\ssociationjist )

graphic_charactcr :: =

basic_graphic_charactcr | lower_case_letter

1 othcr_spccial_charactcr

guardcd_signal_spccification :: =
gMr/r</fE/_signal_list : typc_mark
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(4.3.2)

(3.4)

(3.1.4)

(4.3.3.2)

(2.1.1)

(4.3.3.2)

(4.1)

(7.3.3)

9.7

(9.7)

(1.1.1)

(1.1.1.1)

(5.2.1.2)

(13.1)

(5:3)

126



FOCT I» 50754—95

127

identifier :: *
letter { lunderlinc] Icttcr_or_digit }

identifierjist = “
identifier { , identifier }

if_statemcnt :: =
if condition then sequcncc_of_statements
{ elsif condition then *
scquencc_of_slatemcnts }
| else sequcncc_of_statemcnts |
end if;

incomplctc_typc_dcclaration :: -
type identifier ;

indcx_constraint :: =
< discrete_range { , discretc.rangc } >

inde.\_specification -
discrete_rangc 1 stcilic_expression

index_subtype_dcifinition -
typc_mark range < >

indcxcd_name :: -
prefix < expression { , expression } )

instantiatlonjist 1 =
instantiation*b el { , insuintiationjabd J
1 others
1 all _

integer :: -
digit { lunderlinc| digit }

integer_lypc_definition : “
rangejeonstraint

interface_cOfisiant_declaralion :: -
| constant | identifierjist : | in |
subtypejndication | : - sto//c_cxprc$sion

intcrfacc_declaration :: »
interfacc_constant_dcclaration
| interfacc_signaLdeclaration
1 intcrfacc_variable_dcclaration

intcrfacc_element :: =
intorfacc_declaration

interfacelJist
interfacc_clcment { ; intcrfacc_clcment }

(13.3)

(3.2.2)

(8.6)

(3.3.1)

(3.2.1)

(1.3.1)

(3.2.1)

(6.4)

<5.2)

(13.4.1)

(3.1.2)

(4.3.3)

(4.3.3)

(4.3.3.1)

(4.3.3.1)



interface signal_dcclaration :: =
[ signal ) identifierjist : [ mode
subtypejndication | bus |
| : - stalic_cxprcssion |

interface_variab!c_declaration :: -

| variable ) identifierjist : | mode 1
subtypejndication j : = stalicjexpression

itcration_schcmc :: =
while condition
I for loop_paramctcr_spccification

label :: =
identifier
letter :: -
upper_case_Ictter | lower_cascJetter

letter_or_digit 1 =
letter 7 digit

library_clausc :: -
library logical_namelJdist

library_unil -
primary_unit | secondary_unit

literal :: =
numericjileral
I cnumerationjiteral
| stringjitcral
I bit_stringjitcral
I null

logical_namc -
identifier

logical_namcJist :: “
logical_namc { , logical_namc }

logical_operator :: -
and | or | nand I* nor | xor

loop_statcment :: »
| /oopjabcl : j
| itcration_schcmc 1 loop
scqucncc_of_statements
end loop | /oopjabcl | ;

miscellancous_operator :: -
** | abs | not
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(4.3.3)

(4.3.3)

(8.8)

9.7)

(13.3)

(13.3)

(11.2)

(1.1)

(7.3.1)

(11.2)

(11.2)

(7.2>

(8-8)

(7.2)
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mode :: -
in 1 out | inout | buffer 1 linkage

multiplying_opcrator :: -
*1 /1 mod | rem

name : =
simplc_name
| operator_symbol
I scleclcd_name
I indcxcd_namc
I slicc_namc
| aitribute_namc

ncxt_statcment o=
next 1 loop_tobc\ | | when condition ) ;

null_stalcment :: -
null:

numecricjitcral 1 =
abstractjitcral | physicaljiicral

object_declaration :: -
constant_declaration
| signal_dcclaration
| variablc_dcclaralion

operator_symbol :: =
stringjitcral

options :: =
| guarded 1 | transport )

packagc_body :: -
package body packagc_simpie_namc is
packagc_body_dcclarativc_part
end [ packagesimplc_name | ;

packagc_body_declaraiivc_itcm :: -
subprogram_dcdaration
| subprogram_body
| type_declaration
| subtypc_dcclaration
| constant_dcclaration
I filc_dcdaration
| alias_dcclaration
| usc_clausc

package_body_dec!arative_part :: -
{ packagc_body_dcclarativc_itcm J

(4.3.3)

(7.2)

(6.1)

(8.9)

(8.12)

(7.3.1)

(4.3.1)

(2.1)

(9.5)

(2.6)

(2.6)

(2.6)
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packagc_dcclaration :: - (2.5)
package identifier is -
packagc_dcclarativc_pari
end | /wAage_simplc_namc

packagc_dcclarativc_iiem :: = (2.5)
subprogram_dcclaralion

| iype_declaration

| subiype_declaraUon

| constant_declaration

| signal_dcclaration

I file_dcclaraiion

| alias.dcclaration

| component_declaration

| atiribulc_declaration

| aitributc_spccificaiion

I disconncction_specification

I usc_clausc

packagc_dcclaraiive_part :: - (2.5>
{ packagc_dcclarativc_iicm }

paramcter_spccification :: - <8.S5>
identifier in discrclc_rangc

physicaljitcral :: - (3.1.3)
| abstractditctal | nm/_namc

physicaljypc_dcfinition ::- (3.1.3)
range_consiraint
units

basc.unit.dcclaration
{ secondary_unit,declaration }
end units

port_clausc :: = (1.1.1)
port ( portjisl ) ;

portjisl - (L112)
/ww/jnterfaccjist

port_map_aspcct :: = (5.2.1.2)
port map ( /wr/_associalionjist )

prefix o - (6.1)
name | function call
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primary :: -
name
I literal
| aggregate
I function_call
I qualified_cxpression
| typc_conversion
| allocator
| < expression )

primary_unit : -
cntity_declaration
| configuration_dcclaraton
| package_dcclaraton

procedurc_call_statement : =
I>r<xedure_name | < actual_paramcter_part ) | ;

process_declarat»ve_itcm :: -
subprogram_dcclaration
| subprogram_bodv
| type_dcclaration
| subtype_dec!aration
| constant_dcclaration
I variablc_dcclaration
| file_dcclaration
| alias_dcclaration
| attributc_dcclaration
| attribuic_spccification
I usc_clause

proccss_declarative_parl :: -
{ process_declarative_itcm }

proccss_slatement @ =
| proce.vxjabcl : |
process | ( sinsilivily_list ) |
process_dcclarativc_part
begin
procc5s_staicmceni_part
end process | processJabcl ] ;

proccss_statement_part :: » (9.2)
{ scqucntial_statcmcnl }

qualificd_cxpression :: =
type_mark * ( expression )
| type_mark , aggregate

range :: - G.1)
/wjge_attributc_name
| simplc_exprcssion direction simple_cxprcssion
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rangc_constraint :: =
range range

record_typc_dcfinition :: e
record
clemcnt_dcclaration
{ elcmeni_dcclaraiion }
end record

relation :: -
simple_cxpression
| relational_opcrator simplc_cxpression |

relational operator :: - (7.2)
/=<l <-1>1>—

rcturn_statemcnt 1 =
return | expression | ;

scalar_tvpc_definition : =
enumcration_typc_dcfinition
| intcgcr_lypc_dcfinition
| floating_lypc_dcfinition
| physical_type_dcfinition

secondary_unit :: =
architccturc_body | packagc_body

sccondary_unit_dcclaraton :: - (3.1.3)
identifier * physicalJiteral

selccted_namc :: - (6.3)
prefix . suffix

sclccted_signal_assignment :: - (9.5.2)
with expression select
target < - options sclcctcd_waveforms ;
selcctcd_waveforms :: -

{ waveform when choices , }
waveform when choices

scnsitivity_clausc i - (8.1
on sensitivityjist

sensitivityjist 1 = (8.1
signaljnamc { , signal“name }

scqucnce_of_statcmenls :: = (8>
{ sequential_statcmcnt }
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scqucntial_statemcnt :: =

wait_statemcnt

| awcrtion_staiement

I signal_assignment_statcment

| variablc_assignmcni_statcment
I proccdurc_call_siatcmcnt

| if_statemcnt

| casc_statemcnt

| loopjslatcment

I nextjstatcment

| exit_statcment

| return_statcment
I null_statcment

signal_assignmcnt_statement :: -
target <- | transport 1 waveform

signal declaration : -
signal identifierjist : subtvpcjndicalion
1 signaling ) | : = expression

signal_kind :: *

register | bus

signaljist 1 -

signal_namc { , signal_namc }
| others | all

simple expression :: -
( sign ] term { adding_opcrator term }

simplc_name :: -

identifier

slicc_name : “

prefix ( discrclc_rangc )

string_literal :: =

" { graphic_charactcr } *

subprogram_body :: =

subprogram_spccification is
subprogram_declarativc_part
begin

subprogram_statement_part
end | designator |

subprogram_dcclaration :: “

subprogram_spccification

t)

(7.2)

(8.3)

(4.3.1.2)

(4.3.1.2)

(5.3)

(7.1)

(6.2)

(6.5)

(13.6)

(2.2

(2.1



subprogram_dcclnrativc_item

subprogram_declaration

subprogram_declaraiive_pari
{ subprogram_declaralivc_ilcm }

subprogram_bodv
ivpc_decla ation
subtypc_doclaration
constanl_dcclaration
variablc_dcc!aration
filc_dcclaraiion
alias_dcclaraiion
atiributc_dcclaration
attribute_specification
usc_clausc

subprogram_spccificaiion
procedure designator

I ( formal_parameter_lisi )

function designator

( ( formal_paramctcr_lisl

return l!ypc_mark

subprogram_statcmcnt_part:: -
{ sequential_statcmcni }

subtypc_declaration :: -

subtype

subtypcjndication :: -

[ resolutionfunction_nnmc
constraint |

suffix =
simple_name

charactcrjitcral
operator symbol
all

target 1 *
name | aggregate

term

factor { mulliplying_opcrator factor }

timcout_clausc :: -
for /Ime_cxpre'ssion

type_conversion : =

typc_mark ( expression )

typc_dcclaration : «

ful
|

|_typc_declaration

incomplete_type_declamtion

identifier is subtvpcjndication
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(2.2)

(2.1)

(2.2)

(4 2)

(4 2>

(6.3)

(8.3)

(7.1)

(8.3

(7.3.5)

(4.1)
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lype, dcflnllion :: - (4.1)
scalarjype_definition

| composite_typc_dcflnition

| acccssjypcjdefinilion

I filc_typc,dcfinitkm

typc_niark " <4.2
lypc_name | subtype_namc

unconstraincd._array_defimiicn :: = <3.2.1)
array ( indexjtubtype_dcfini(ion
{ , indcx_subtypc_dcfimticHi } )
of elcmcenr_sublypc_indteation

usc”clausc :: m <10.4)
use sclcctcd_name { , selecied_n«ime }

variablc_ossignmcni_staicment @ = <S.4>
target : - expression ;
varinblc_declaration :: - (4.3.1.3)
variable idcmificrjist
subtypc_indicator | : * expression ] ;
waUjNatcaicnt - (8.1)

wait | scnsitivity_clause ) [ condilJon_clau.se ]
[ timcout_clausc 1] ;

waveform 1 ™ <8.3>
waveform_element { , wavefonn_clcracut }

wavcform_element :: - (8.3.1)
we/«e_cxprcssion | after /ii»~expression |
I null [ after tfme_cxprcssion J
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