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TOCYIAPCTBEHHEIHl CTAHOAPT POCCHHCKON ®ENEPALIMU
R
SI3BIK ONUCAHMUSA ATITAPATYPBI LIM®POBBIX CHCTEM VHDL
Onucanne A3bIKa

VHSIC Hardware Descriplion Language.
Language reference manual

Hara seeaenns 1996-—01—01

0.1 OBJIACTb NPUMEHEHUSA

Hacroqmmit cTaHaapT pacnpocTPAHSETCS HA OPOrpAMMHBIC M TEXHMUECKHE CPEACTBA MPOSKTHPOBAHHS
paguoanekTponHoil annaparypu (PDA) u Gombmux uurerpaabunx cxem (BUC).

Cranpapr onpefmenser cuHTakcuc M cemantuky asmka VHDL (Very high speed integrited circuit Hardware
Description Language), koropmifi npeaHasHaueH mis opManbHOro mnpeacrasaerns nudpossix cucrem (LIC)
PalIMYHOIO YPOBHS (DYHKUMOHANBHON (BRMMCAMTCABHBI XKoMmmaexkc, OBM, ycrpoiictso, ysen) B (wm)
KOHCTPYKTMBHOM (mkad, croiika, 6n0x, naara, BUC) crIOXHOCTM HA pasAMUHBIX YDOBHSIX JNETAMM3ALHM
(anroput™ HYHKIHOHHPOBAHKS, PETMCTPOBHE nepeaaun, BeHTHAbHas cxema). VHDL-onucanue LIC ucnonssyercs
ana dukcauun npeacrasnenuss LIC B npouecce ee npoekrtuposaums, Ans nsyuenust LIC B npouecce ee
SKCIIyaTalluM M PEMOHTA.

Cranzapr npuMeHsieTCS B aBTOMATH3MPOBAHHHX CHCTEMax mpoektuposauuss POA u BUC.

0.2 HOPMATHBHBIE CCBIIKH

B HaCTONIIEM CTAHAAPTE MCIOARIOBAHM CCHUJIKM HAa CIEAYKOINEe CTaHAAPTH:

I'OCT 27463—87 CucreMn oGpabotkn umcopmauuu, 7-GUTHHE KOAMPOBAHHHE HAGOPH CHMBOJIOB

FOCT 27465—87 Cucremm ofpaGotkn uugopMauuu. Cumeonn. Knaccupukauus, HauMEHOBaHHE o
oBoaHayenne

FOCT P 34.303—92 Cucremn ol6paborku mrdopmaunun. 8-6MTHHE KOAMPOBAHHHE HAGOPH CHMBOJIOB

0.3 BBEJEHHE

Omacanne s3nka VHDL aaHO mpu noOMOIM KOHTEKCTHO-HE3ABMCHMOTO CHHTAKCHCA BMECTE ¢ KOHTEKCTHO-
3aBHCHMBIMHM CHHTAKCHYECKHMM M CEMAHTHMYECKMMH TpeGOBaHMSIMHM, HPEACTABJICHHHIMH B NOBECTBOBATEIHHOI
dopme. KoHTekcTHO-HE3aBHCHMOE OMMCAHME CHHTAKCHCA JAHO B YHOPOIEHHOM Bapwante ¢dopm Bakyca-Haypa,
a MMCHHO:

a) wioBa, cocTosmme n3 CTpouHHX OykB andasmTa M comepxamme B PSAE CAYYAEB CHMBOJ MOXYEPKHBAHHS,
HCTIO/B3YIOTCE A8 O003HAUEHHMS CHHTAKCHYECKMX KATEIOpHii, HAanpHMeEp:

formal_port_list,

Ecim MMst KaTErOpHM MCIOB3YETCAd HE MO HA3HAUEHHMIO (TO €CTh He ISl ONHCAHHMS CHHTAKCHUYECKMX TIPaBHA),
TO CHMBOJIH IOJUEPKHBAHUS 3aMeHsIOTCH npobenamu. Ins mammoro mpuMmepa sro Gyaer

formal port list;

6) cjoBa, BHAEAEHHHE XUPHBM WIPHATOM, HCNOABL3YIOTCS WISt 0603HAUEHNS CITyXeGHHX (3ape3epBHPOBAHHHIX)
oo s3mka VHDL, manpmmep:

array;

B) BEPTHKAJbHAS YEPTa CJIYXMT IS Da3fe/icHNS ANbTEPHATHBHBHX YNOTPeOJECHHI, eC/IM NOCAeAHHE HE
3aKJIOYEHH BMECTE C STHM CHMBOJIOM B (pHrypHBIe CKOOKM. B IpOTHBHOM Ciyyae BEPTHKAJNBHAY YEPTA ABALCTCS
YacTh0 KOHCTPYKLMM, HAMpPHMED:

letter_or_digit::= letter | digit
choice :: = choice { | choice }

r) KBajgpaTHHE CKOOKM HCHOJb3YIOTCH AJIS BHJIEJCHAS AONOMHHTENBHHX (Heobs3aTenbunix) ynorpebGnenmii,
HANpUMED ABA CJACAYIOIIMX NPABH/IA SBJSIOTCH OSKBUBAJEHTHBIMMU:

return_statement :: = return [expression];
return_statement :: = return;

Hsnanne odpuumaibHoe
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2) ¢urypanie ckobKm MCROMB3YIOTCS NS BHAEACHHS NOBTOPAOWHXCH ynorpeOnenmit. ITosTopenme moxer
umers MecTo 0 u Gosee pa3; MOBTOpEHME PACKPHBAETCS B peKypcusHoil ¢opMe caesa nampaso. Hanpumep,
ABA CACAYIOIIMX MPABMJIA ABJSIOTCS SKBHBAJEHTHBIMA:

term :: = factor {mulliplying_operator factor}
term :: = factor | term multiplying_operator factor |

€) ecnM HMMS KakOH-HMGYAb CHHTAKCHUECKOH KATEropMM YACTHUHO CJIeBA BHAENEHO KYPCHBOM, TO 3TO
SKBHBAJICHTHO HCBHACACHHON UACTH MMEHH KATCTOPDHM M PACCMATPHUBACTCH KAK JONONHUTENBHAS CEMANTHYECKAS
undopmaumsi. Hanmpumep, type_name n sublype_name s NMOHATHS Name SBIAFIOTCH SKBUBAJICHTHHIMM;

X) BHACNCHME XHPHHM WPHPTOM TEPMMHOB B TEKCTE YKA3LBACT HA ONMPEACICHHE 3THUX TEPMMHOB;

3) TepMuH simple_name HCHOAB3yercs B KaxXaoM caydae ynotpeGneHuss maeHTHMKATOPA, KOTOPHH yxe
oGo3Hauaer HEKOTOpoe OOLSBJICHHOE NMOHATHE.

B HEKOTOpHX pasaenax AaHHOIO AOKYMEHTA COACPXATCH NpHMEpH M 3aMeuaHus. IIpumepm wWEMOCTPHPYIOT
BO3MOXHHE ¢GopMu ynorpefieHus ONMCAHHHX KOHCTPYKUMM., 3aMeyaHHs WCHONB3YIOTCS JUISL  BBIACACHHS

NOCJIEAAOBATENIGHOCTEH  TIpaBu,

ONHCAHHHX B [AAaHHOM pasge/ie WM B APYIOM MeECT€, H HE HAOMKHH

PAacCCMATPHBATBCH KAK YACTh ONPCAC/ICHHA SA3MIKA.

0.4 ONPEAEJIEHHA

B HacrosmieM CTaHAApre NPHMEHSIOTCH CHCAYIOMME TEPMHHBL

Arperar
(Aggregate)

AxTHBHHIT ApaiiBep
(Active Driver)

Anamus
(Analysis)

AHOHHMHNI!
(Anonymous)

Arpnbyr
(Attribute)

ASCII

Bnbanorexa
(Library)

Bubnnoreka mpoekTa
(Design Library)

Bu6nnorexa pecypcos
(Resource Library)

— BuuncneHue arperata BHpabaTHBaeT 3HAUCHHE COCTABHOIO THNA. JTO

3HAYCHAC 33JAETCH YKA3AHMEM 3HAYCHMII KaXIOro M3 JEMEHTOB arperaxa.
Il)ls YKa3aHud COONOCTABJACHHA 3HAYCHMS H IJJICMCHTA MOXeT 6“'“1
MCIONB30BaHO JHGO NO3MUMOHHOE COMOCTABJACHHME, JMOO0 MMEHOBAHHOE
conocrasaexne (7.3.2)

HpaiiBep cuMTaerTcd AKTHMBHHM B TEYEHHC NMKJIA MOACJNMDOBAHHSA, B
KOTOPOM OH NPUHMMAET HOBOE 3HAUEHHME, HE3IABHCHMMO OT TOTO, OTAHUACTCS
MM HET 5TO 3HAUEHME OT MpeAHAYIHMX 3Hauenwit apaiisepa (12.6.1)

Ananus caitna npoexta, conepxamero VHDL-onucanue, nmogpasymesaer
CHHTAKCHMECKHI M CEMAHTHYECKHIl aHAJM3 ITOTO OonmMCAHMA M nobaescHue
NPOMEXYTOUHOH (hOPME TPEACTABJEHHUS MOAYJIeH mpoexta B Gubamorexy
mpoekta (11.1)

Pax mMMeH co3naercs HESBHO; NPOCTOE MMS TAKONO ONMMCAHHS HE BCerna
ONpeie/IcHO M B 3TOM CJIydYae TAKOE ONMHCAHHE CUMTAETCH AHOHMMHEBIM.
Ba3oBWil THN YMCAOBOIO THIIA WIA WHACKCHPYEMOIO THNA SBJSIETCS
AHOHMMHHM THIIOM; A4HAJOTHYHO, OODEKT, YKAZHWBACMHH CCHUIOYHBIM
3HAYCHHMEM, SBASETCH AHOHHMHEIM (4.1)

ATpubyTr onpesenser HEKOTOPYIO XapaKTEPUCTHKY HMEHOBAHHOIO MOHATHS.
Hekoropeie aTpnlyTH SBASIOTCA NPEAONpeASICHHHNMHE ATPEOYTaMH M MOTYT
6uTh ONHMM H3 CHAENYIOIIMX BHAOB: THIOM, JHAMA30HOM, 3HAUCHHEM,
curaasoM mau dynkuuedt. OcranbHnie arpulyTHl ONpENensoTcs MOAb3OBA-
TEVIEM M BCETAA SBAAIOYCA KOHCTaHTamu (4.4)

Amepuxanckuit craHaapraui xopy o6mena mudopmanmeii. IMaker Standard
copepxuT onpeaeyenne Tuna Character, npeAcTaBasOmMEro Eabop CHMBOOB
ASCII @G3.1.1, 14.2)

Cwm. Bubnmorexa mpoekra (design library).

Bubanorexa npoekTa npeACTaBaser cofoif 3aBucamee OT peanM3aLEH
CPEACTBO, MO3BOJNIONIEE XPAHUTh NMPOMEXYTOYHBIE NMPEACTABICHUN IPOAHA-
JN3NPOBAHHKX ommcanumii (11.2)

Bufnmorexka pecypcos — Ombnmoreka, coaepxamas Gubamoreunme
MOZIy/IM, CCHUIKA HA KOTOpHE HMMeeTcd B aHaamsupyemom moaynae (11.2)

2
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BuGmoTeyHH MORYJ/B

(Library Unit)

Baok
(Block)

Bokc
(Box)

Bepxnas rpaHnua
(Upper Bound)

Bun
(Mode)

BuaumMniit
(Visible)

Bueurmmi#t Gnox
(External Block)

Buyrpennnit 610K
(Internal Block)

Bozo6HoBASTECR
(Resume)

Bocxoasumit
(Ascending)

Bxonu
(Inputs)

BunonnsTacs
(Execute)

Bupaxenne
(Expression)

Bupaxenue 3ammTH
(Guard Expression)

Bupaxenne HaUaANBHOIO

sHavCHUA
(Initial Value
Expression)

TenepaTop
(Allocator)

3

.

BuOnHOTEUHHM MOZWIEM SBASETCH NPOMEXYTOYHAS OpMA MPEACTABACHHS
MpOaHANHIHPOBAHHOIO MOAYRA mpoexra (11.1)

Broxk mnpencraBaser uacThb MEPAPXUM NPOEKTAa. Baokom smasercs Jmbo
premawit Gnox, aubo sHyrpenmwit Grox (1)

Cumpon <> (HasmBaeMuii GOKCOM) B ONpEACTEHHH [ONTHNA HHAEKCA
YKa3HBAeT HA HEOMPEACHECHHNNA AHANA30H (Pa3MYHHE OOBEKTH 3TOr0 THOA
HeoGN3aTeAbHO AONXHH HMMETb ONMHAKOBHC TIDAHMUM H HANMpPaBICHAS)
3.2.1)

Ins ananasosa L to R wam L downto R nanGonbmmas u3 Beamumn L
unm R HasmBaercs Bepxueit rpanmueit awanasowa (3.1)

Bupg mopra MM napaMerpa SajacT HanmpaBiCHME NMPOXOXACHHS MHGOpPMA-
LMA uepe3 ITOT MOPT Win NApaMeTp, 3HaYeHnIMHM BHAA ABASIOTCA in, out,
inout, buffer wm linkage (4.3.3)

Ob6bapnenne uacHTROUKATOPA CYHTACTCS BAAMMMM B KOHKDETHOM MECTE
TEKCTa, €CJIM COIMIaCHO NpPABHIAM BHAMMOCTH OObABIEHHE ONpeneaseT
BOSMOXHHIl CMHICA nOSBACHMS 3TOr0 MaerTndmxaropa. BapuMocts ofmbus-
JICHHYS MOXET HOCTHraTbCf KOCBCHHO (T0 ecTh NpHu nOMOIWM pacmun-
PEHHHX HMMEH) HAX HEMOCPEACTBEHHO (TO €CTh MPH NOMOWM NPOCTHX
mmeH) (10.3)

Buemmuum Gnoxom sBaserca Gnok, onpeaensemunt ofpextom npoekra (1)

Baoxennnt Giox B Momyne mpoexta, onpeneaseMuli onepatropoM Gnoka,
spagercs suyTpenmuM Groxom (1)

TIponecc, Bo3oGHOBMAIOMMNCS B AGHHOM NMKJE MONCTMPOBAHMS, CTAHO-
BUTCH TOTOBHM /S BHIOJHEHMS M BHIIOMHUTCY B KOHOE AAHHOIO UHKAA
momenmpoBannsg (12.6.3)

HOuanason L to R masmBaercs socxopsmmm amanasonoM (3.1)

Curnanst, uaentaduuupyeMpe CAMBM ANTHHHHM CTATHYECKUM npeduxcoM

KAaXIOr0O MMEHH CUTHA/IA, BXOASIICTO B KAYECTRE IIEPBHYHOIO B KAXHOE
pHpaxeHne (OTAHUHOS OT BHPAXCHHS BDEMEHM) BHYTDH MapaieabLHOrO
o;xepa'mpa HA3HAYEHUS CHTHANA, SBAGIOTCY BXOAAMH ITOr0 OmepaTopa
9.5

Cunraerca, YTO DPONECC BHITONHACTCS, €IM OB BHINOJHSET ACHCTBHS,
3aJAHHHE AJrOPHTMOM, ONMHCAHHWM B PA3fiesie ONEpATOPOB TOTO HPOHEcca
(12.6)

BupaxeHue onpejgenderT BHYHCACHHE 3HaueHnd (7.1)

BupaxeHHe 3amIMTH npeacraBager cofol BHpPaxXeHHe, COMOCTARASEMOE C
onepatopoM 6a0Ka, KOTOpOE DABASET HAHAYCHMEM SAMMINEHHEX
CHrHANOB BHYTpH sToro Gnoka (4.3.1.2,, 9.1)

BoipaxeHue HAYANLHOIO 3HAUECHMS 3a7a€T HAYaJbHOE 3HAYEHME, NpPHCBa-
HBaeMOe TNepeMeHHOM win koucranre (4.3.1.3)

Tenepatop sBasgerce onepaumedt, UCHOALAYEMOH AAK CO3TAHUS AHORUMHHX
nepzuem-mx 00BEKTOB, AOCCTYMHHX YEPe3 CCLUIOYHHE 3HaueHms (3.3,
7.3.6)



Tnobanxsroe

CTaTHMECKOC BHIPAXEHHE
(Globally Static
Expression)

I'nobanbHOE CTaTHYECKOE
NepEMYHOE

(Globally Static
Primary)

Juanason
(Range)

JuanasoH MHAEKCA
(Index Range)

JIMCKpeTHH RHANA30H
(Discrete Range)

JucKpeTHbIlt MaccuB
(Discrete Array)

JuckpeTHuit THI
(Discrete Type)

JonoAHUTENBHOE HMS
(Alias)

Hpaitsep
(Driver)

3asucers or
6u6AMOTENHOrO MORYAS
(Depend)

3aBuceTh OT 3HAYEHHUS
curaana
(Depend)

3anaomee 3HauECHHE
(Driving Value)

3ammura
(Guard)

H33HAYCHHC

3amumennoe
(Guarded Assignment)

3amumennnil CHraEan
(Guard Signal)

Sammmennnit uenerot
T
(Guarded Target)

TOCT P 50754—95

— ['noBajsmhoe cratMueckoe BMpPAKEHHE SBISETCS BHPAXEGHHEM, KOTOpOE
MOXer OHTh BHUMCJICHO B NMPOUECCE NMPENBHIONHEHHS HEPApXMH MPOEKTa,
B KoTopoit OHO HaxomuTcs. JIOKQJBHO CTATHUECKOE BHIPAXEHHE TAKXE
gpngerca riobanpHO cratnueckuMm (7.4)

— T'noGanbHEM CTATHYECKMM TNEPBUYHEIM SBASETCH JOKAJBHOE CTATHYECKOE
NEpEMYHOE WIH OAHA M3 ONMpEASICHHHX TPYAN NEPBUYHHX, SBASIOMAXCH
r06anbHO craTHUecKUMH (7.4)

— JiWana3oH 3ajaeT NMOAMHOXECTBO 3HAYEHWI cxansgpHoro Tuma (3.1)

— JIuana3soH 3HaucHH, NPHHANNEXAUMX AHANAIOHY, COOTBETCTBYIOIIEMY
HEKOTOPOMY HHJIEKCY, SBJISETCd AManasoHoM MHaekca (3.2.1)

—~ JIMCKDETHHM AMANasOHOM SIBISETCS AMANA30H, IPAHMOB KOTOPONO MMEIOT
auckpetHuit Tun (3.2.1.1)

— JIMCKpETHBIM MACcCHBOM SIBJISICTCS OAHOMEDHHI MacCUB, 3/EMEHTH KOTOPOro
HMEIoT AHCKpeTHHN THN (7.2.2)

~ JIMCKpETHHM THNOM SBJISETCS NEpeUHCAseMHi THM WM ueawi tTan (3.1)
— AnbrepHatvBHOe mMs ofpekta (4.3.4)

— [paiteep curHana npeacrasaser cololt BMeCTRAMmIE NPOEKTHPYEMOI
BHXOAHON (OPMH 3TOro curHasna. 3HaueHHe CHrHana smagerca QyrRxumei
TEKymMXx 3HaueHmit ero apaiisepos. Kaxamit npomecc, coxepxamuit
3HaYEHHE CHrHAJMA, HESPHO CONEPXMT Apaisep sroro cwruana. Oneparop
HA3HAYCHHS CUTHA/NA OKA3HBACT BJMSHHE TOJNBKO HA COMNOCTABAEHHHIN C
HHM ZApaitBep

— Monyab npoexTa, COAEPXAMMA SBHO HMJA HESBHO CCHUIKY HA ApYTHE
GuGauoTeuHHle MOXY/M, 3aBACHT OT 3STHX MOAyae#. OTa 3aBHCHMOCTH
OKASHBAaCT BJAMSHHE HA AONYCTHMBI TMOPSAOK AHANMSA MO}yJeH NpOexTa

— Texymee 3HaYeHHEe HESBHOTO CHIHA/NA R CUMTaCTCS SaBHCHAMEIM OT

TEKYIETO 3HAUGHHS APYToro curHasa S, echm R ofossauaer HesBHHI
curnan S’STABLE(T), S’QUIET(T) wau S’TRANSACTION, muam, ecan
R ofossauaer HessHuit curnan GUARD, a S seasercs mobmm apyrum
HESBHHIM CHMIHAJIOM, AMS KOTOPOTO 3alaHO BHYTDH BHPAXCHHMS 33MIWUTH,

onpexensiomero Tekymee sHauenue R (12.6.2)

— 3ajalomuM 3HAYCHHEM CHIHAJA SBSETCH 3HAUECHME, KOTOPOE ITOT CHTHAM
NOCTaBASET B Ka4YeCTBE MCTOMHHMKA Apyroro curmana (12.6.1)

Cwm. Bupaxenne 3amuTH (guard expression)

~ 3BamumenHnM HAIHAYCHHEM SBASETCK NMApANEAbLHMI OMEpPaTOp Ha3Haue-
HAS CHrHAna, coaepxammii ommmio guarded (9.5)

~— Cnrday, ofpSB/ICHHHN C KCNOIBIOBAHMEM OnMMcaTeneh register wm bus
gBISeTCd SAMMINEHHNM CHTHAMOM. JIng TaKkMX CHIMaNIOB HasSHAuCHHE
BHYTPH ONEpaTOpa HA3HAUCHHS 3AIMMINEHHOIO CHTHAZKA MMEET CHeHHaNbHbIN
cMuca (4.3.1.2)

— Uenesodt 00bEKT onepaTopa HASHAYECHHS CHTHAMA, COCTOSIIMA MCKAOUM-~
TENBRO K3 3AMMMCHARX CATHANDB, NBASCICY SAIMINERHHEM UEAECBHM
ofbexrom. Ilencpoit oObexT, cocrommmilt TONBKO K3 HEIAMMIICHHBIX
CHFHAJIOB, SBASETCH HE3aNMIEHHMM IeneBHM obnexTom (9.5)

4
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Hnenrndnnuponars
(Identify)

Hepapxus npoexTa
(Design Hierarchy)

Nzmenarscd
(Update)

Hmenosannoe
COMOCTABJICHUE
(Named Association)

HmMmsa
{Name)

Wma exuuunu
(Unit Name)

Hugexcupyemuit Tan
(Array Type)

HHepumHOHHAS 3ajepXKa

(Inertial Delay)

HuaTepsan BpeMeHH
6n0KHpoBKH
(Timeout Interval)

Hcrounnk
(Source)

Koncranra
(Constant)

Kondurypauus
(Configuration)

JloxanbHo CcTaTHUECKOE
BHPaXEHHE

(Locally Static
Expression)
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— CuNTaercd, UTO HMS B 3JIEMEHTE CONOCTABJICHUS arperarta, HCnoJib3yeMoro

B HA3HAUCHWH WM NDUCBAMBAHMK UENEBOrO OOBEXTR, MACHTHMUHMpYET
CHTHAJ HAHd MEPEMEHHYI0 H KaXAbN MOASAEMEHT 3TON0 CHIHAJA WIH
nepemennoit (8.3., 8.4)

Hepapxus npoekra npeacrasaser cofoit uepapxuio o0beKTOB npoekTa,
MO/y4YaeMylo B PE3y/IbTATC YCICIIHON [EKOMNO3MIMM OOBEKTa NMPOEKTA HA
MOAKOMIIOHEHTH, KOTOpHE, B CBOIO OMepeAb, TaKXe Aexomnosupyorcs (1)

Cunraercs, uYTO 3HAUCHME CHTHA/MA M3MEHSETCS WIM SBHO, €CAH 3ITOT
CHTHAl MCIONb3yeTcs B KAauecrBe LEAEBoro ofBeKTa B ONEpaTope
HA3HAMEHNS CHUIHAJMIA; HWIH KOCBEHHO, €CJIM JTOT CHIHAJ COMOCTABJCH C
o0bekTOM METEpdeiica, Bua KoToporo out, buffer, inout mwmm linkage, nau
OAMH M3 TMOAJJIEMEHTOB CHrHana H3MecHserca (4.3.3)

Cunraercs, UTO IJEMEHT COMOCTABJCHMS SBASETCS MMEHOBAHHBIM, ECJH
cdopmanbuuit yxazaTenbr B HeM 3azan ssuo (4.3.3.2, 7.3.2)

Kaxgas c¢opMa oObSBACHHMS COMOCTABJASET C ONMCHBACMHM NOHSTHEM
uaentupukarop. Tonabko BHYTPH OOAacTH AeHCTBMA 3TOrO OOBSBACHMS
CYIIECTBYIOT MECTa, B KOTODHX BO3MOXHO WCIOAb30BaTh 3TOT MAeHTHM-
KATOP A/ CCHBUIKM HA COMOCTABJIEHHOE C HUM OODBSBJICHHOE MOHSTHE, TAKHE
MeCTa ONpEAcsioTCS NPABHJIAMH BHAMMOCTH. B Takmx Mecrax cumraercs,
YTO 3TOT MACHTHU(HUKATOP ABAKETCA MMEHeM 3Toro moHsrud (4, 6.1)

B ofbaBnaenun ¢H3MUECKOrO THNA Kaxuoe OOBABJCHHE CAMHMUM (KaK
6a30B0i1, TaK M BTOPMYHOM) onpegenser uMs eauHuos (3.1.3)

3HaueHne MHACKCHPYEMOIO THNA COCTOMT M3 3/JIEMEHTOB, MMEIOMUX OXUH
M TOT Xx¢& moAatun (4, CACAOBATEJbHO, OAMH M TOT X¢ Tum). Kaxamit
5JIEMEHT ORHO3HAYHO OTJIMYAETCS HMHACKCOM (IS OJHOMEPHOIO MACCHBA)
HAM TIOCAENOBATEABHOCTBIO HHJAEKCOB (IS MHOIOMEPHOIO MAacCHBa).
Kaxanit uHAEKC A0/MXKeH OHTh 3HAYEHHEM AMCKPETHONO THNA M HAXONUTHCS
B COOTBETCTBYIOIIEM AdanaszoHe uHAaekca (3.2.1)

WHepumoHHas 3anepXKa MPEACTABASET coOOM MOXEND 3aNEPXKKH, HCHOIb-
3yeMyl0 NpHM MOAS/IMPOBAHMM MEPEKTIOYATENBHHX CXEM; HMMITYJAbC, IJIN-
TEJBHOCTh KOTOPOIO MEHBIIE, YeM BPEMS MEPEKMIOYEHHS CXeMH, He Gyzer
nepegad. JTa 3amepXKa SBJASETCS YMAJUMBAEMON S  ONEpaTopoB
HasHaueHus curHana (8.3)

Unrepsan BpeMeHn ONOKHPOBKM, 33JaBacMHii ONNCAHMEM BPEMEHH
GmoxupoBkM onepatopa oxupanus (until npeanoxenue), ompeaenser
MAaKCHMA/NbHOE BpeMsd, Ha KOTOpOE HpOIECC MPHOCTAHABAMBAECTCH ITHM
onepatopom (8.1)

UCTOYHNK CHrHAnA NOCTaB/SET 3HAYEHHE CHrHAMA. McroymmkoM Moxer
6utp 6o ApaiiBep, M6O MOPT SKIEMILIAPA KOMIIOHEHTA, C KOTOPHM 3TOT
CMIHAJ COMNOCTaBjEH, Anb0 cofpaMMe MCTOYHMKOB (COCTABHON HCTOMHMWK)
4.3.1.2)

Koucrautoft ssasiercs OObeKkT, 3HAUEHME KOTOPOTO M3MEHHTh HEAb3s
4.3.1.1)

Kondurypauus onucHBsaer, Kakum o0pasoM IK3EMIUISPH KOMNOHEHTOB B
KOHKPETHOM G/0Ke CBSHBAIOTCS ¢ OOBEKTAMM NMPOEKTa A1 TOro, wrobH
ONPENeNHTh KOMMOHOBKK OOBEKTOB NMPOEKTa NpH (POPMHPOBAHHHM NONHOIO
npoexra (1, 1.3)

Bupaxenue, Koropoe MOXET OWTh BHUHCACHO B TCUCHHE AHAJM3a MOAYAA
NPOEKTa, B KOTOPOM OHO MCHOJB3YETCs, SBJSCTCH JIOKAJBHO CTAaTHUECKHM
BHpaxeHneM (7.4)



JlokanbHO craTHUEcKoe

HMA
(Locally Static Name)

JlokanbHO CTAaTHYECKOE
nepBHYHOE

(Locally Static
Primary)

MnoxecTso
YyBCTBUTEIBHOCTH
(Sensitivity Set)

Monens
(Modeb

Monyas mnpoekra
{Design Unit)

Hapynienne ytsepxacHus
(Assertion Violation)

HeorpanuyeHssit mogTumn
(Unconstrained
Subtype)

Henonsas XOHCT3HTa
(Deferred Constant)

HenonHoe onmmcaHue THMNA
(Incomplete Type
Declaration)

Henocpeacrsennas
obnacts aeficTBus
(Immediate Scope)

HenocpeacreenHo BHYTpH
(Immediately Within)

HeconocrasneHuxiit
¢opmaneunli napameTp
(Unassociated Formal)

HessHoe BHpaxeHHe
(Default Expression)

Heapuuifi curean
(Implicit Signal)
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Cunraercs, YTO MM SBJACTCA JNIOKANBHO CTATHYECKHM, €CJIH KaXAOe
BHIPAXEHHE B ITOM MMCHH SBJISETCH JIOKANBHO cTarmueckum (6.1)

JloKa/JIBHO CTATHUECKOE NEPBUYHOE — 3TO OAHA M3 ONpEEICHHOM rpynnsl
TIEPBHYHBIX, BKAIOYAIOWAS JUTEPAIN, PSA KOHCTAHT M psa atpubytos (7.4)

MHOXECTBOM YYBCTBHTEJLHOCTH ONEPATOPa OXMAAHUS SIBSETCS MHOXE-
CTBO CHMTHA/MOB, K KOTOPHM 3TOT OMEPATOP UYBCTBMTE/CH. SIBHO MHOXECTBO
YYBCTBUTENLHOCTH 3a4AETCS OMMCAHMEM YYBCTBHTEJIHHOCTH (ON mpensioxe-
Hue); MAM OHO MOXET MNOAPAa3yMEBAThCS oOmMcanmeMm ycnosms (until
npepnoxenue) (8.1)

PeaynpraToM npeasnnonneHns MEpApXuy DPOEKT3 SBBSETCS MOZETb,
Koropass MOXeT OWTh BHMOAHEHA C NEJABI0 MOAC/MPOBAHHS IPOEKTA,
NIpeACTaBJAeHHOro 3toii Moaeanio (12.6)

Moayab npoekta MoXeT GbiTh HE3aBMCMMO NMPOAHANMSHPOBAH M HOMEINEH
B Gubnuoreky npoekra. MoayseM npoekTta ssagercs o0Obsiyicne ofpexrta,
OObgBICHHE APXUTEKTYPH, 00bsaBIcHHEe KORDUrypauun, oFbsIBICHHE aKeTa
W ofbssnenne Tena nakera (11.1)

Hapymenne yTBEpXJECHHS! BOZHHKAET B TOM CAyuae, KOMa BHUHCACHHE
YCIOBHS B ONEPATOPE YTBEPAMEHHA AAET JIOXHOEe 3HaueHue (8.2)

Moarun cunTaercs HEOrPAHHYEHHHM, €C/IH OH CBSI3aH C YCJIOBHEM, KOTOPOE
He HajaraeT HUKAakux orpaHmueHuit (4.3)

HenonHoit KoHcTaHTOl SBAAETCH KOHCTAHTA, ONMMCAHHAA (C NOMOMIBIO
OOBABACHHS HENOJHOU KOHCTAHTH) B OOBMBJCHMH NAKETA M HE MMEOmAs
3¥ayeHHs; HEmoJHAS KOHCTAHTA MMEET COOTBETCTBYIOUIEE MOJIHOE ONMMCAHUE
B COOTBETCTBYIOLIEM TEJE MAKETa, ONpeessionee 3HAUCHHE ITOi KOHCTaH-
Ta (4.3.1.1)

Henossoe onmcaHWe THIA MCOONAB3YETCS AAS ONPENEACHUS PEKYPCHBHHX
ccpinouynnix THmos (3.3.1)

Henocpeacrsentoit ofnactoio AcHCTBHS OObABACHHS, CTOSmIEH HEMOCpen-
CTBEHHO BHYTPH [aHHOH oGsiacTn o0bsBieHHil, 4BAseTcs 4acTh ofsacrn
AeiicTBHS, PACTPOCTPAHSIOMIASCS OT Hauana ofbsBJieHMs A0 KOHUA obnactu
obbasnenuit (10.2)

Cunraerca, uto OOBSBICHME CTOMT HEMOCPEACTBEHHO BHYTpH O6iacTn
OGbsiBnenwmit, ecnu obnacts sgBngercs camoit BHyTpemmedt obnacteio,
obbemmomeit 910 ofbaBICHHE, HE YUNTHBas Npa 3T0M ofnacrs o6bIBICHHI
(ecnM OHA €CTH), COMOCTABJACHHYIO C cammum oObsBnenuem (10.1)

QopmanbHul napaMeTp, He HMEIOWMI COMOCTABJEHHOIO C HEHM (haKTH-
YeCKOro napaMerpa, SBjidercd MecornocraBjeHHuMm (5.2.1.2)

Hessroe BHpaxenne o6ecncunBaeT HESSBHOE SHAYCHHE, HCIOMb3YEMOE RIS
topmansHoro napameTpa HacTpoO#KH, nopra MAHM NApaMETpa, €CAM ITOT
obwext muTepdeiica He conocTasneH. HesBHOE BHPaXEHHE TAKXE HCHOIb-
3yerca ang OOECIIEUEHHS HAUATBHOIO 3HAYEHMS CHTHAJIOB M HX ApaliBepos
4.3.1.2, 4.3.3)

JroGo#i n3 curnanos S'Stable(T) wam S'Quiet(T), a TakXe M1060# HEABHHIE
cursan GUARD saBnserca nessumM curHasiom (12.6.2)
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Huxuag rpasuua
(Lower Bound)

Hucxoxammui
(Descending)

O6nactp nelicTeus
(Scope)

O6oanauats
(Denote)

Obvexr
(Object)

O6vexT npoexra
(Design Entity)

O6bssienne
(Declaration)

OGrasnenne obvexra
(Entity Declaration)

OrpannueHnne
(Constraint)

OrpannyeHBe AMANAasOHA

(Range Constraint)

OrpannueHne MHACKCA
(Index Constraint)

Owmorpad
(Homograph)

OtnenpHoe obbaBncune

obbexrta
(Single Object
Declaration)

OuuGka
(Error)
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— Jna auanasosa L to R wam L downto R uariMennimnee u3 suauenuit L

n R Hasmpaercs wuxuel rpaHuuedt amanasona (3.1)

Huanason L (downto) R HasmBaerca HUCXoasituMm amanasonom (3.1)

OGnactvio fAedcTBHS OOBSB/NCHHH SBASETCH YACTh TEKCTa, B KOTOPOit
obpsBncHue MOXeT GHTb BHAMMO. JTa 4aCTh ONpPEAENSETCH NPaBUIAME
BUOUMOCTH M coBMemenns (10.2)

B Tex Mecrax, rae ofmsBieHHME BHAMMO, MACHTH(HUKATOD, 3aNAHHHR B
atoM oOmapnexun, o6o3HAYAET MOHATHE, OMHUCAHHOE B TOM OUBRBACHHH

IongTHe, conepxamee 3AUEHHE KOHKPETHOrO THMNA, sBagercs ofbexkToM.
CymecTBYIOT TPH KJAacca OOBEKTOB: KOHCTAHTH, CHTHANH H TEPEMEHHHE
4.3

O6rasyieHne 00bEKTa BMECTE C CONOCTABICHHHM E€MY THIIOM APXHTEKTYDH

onpezieaser o0beKT npoekTa. Paznmunnie ofbeKTH NPOEKTA MOTYT HCMO/b-
30BaTh ORHO M TO Xe oOpsBiAcHHE OOBEKTA, YTO NO3BONSET OMMCHBATDH
Pa3INYHHE KOMIOHEHTH C OAMHAKOBHIM MHTEPBANOM MAH Pa3HUHBIE
NPEACTABACHHUSA OXHOrO M TOrO Xxe¢ KoMnoHeHta (1)

O6bsBicune onpenesseT MOHATHE M CONOCTABASET MACHTH(HMKATOP (MM
apyroe ofoaHaueHme) ¢ 5S5TMM mnouatHem. Taxoe comocraBneHue uMeer
abdekr mHyrpu obnacru Tekcra, HasmiBaemoit obsacteio  peHcTBMS
ofesBaeHus. Buyrpm obnactn jelicTBus OObSBIEHHS CYIIECTBYIOT MECTA,
TAE MOXHO MCNOJBb3OBATH 3TOT HACHTHGMKATOp AN CCHUIKM HA CONOCTaB-
JIEHHOE C HHM ONHMCAHHOE TMOHATHE. B TaKMX MECTax ITOT MACHTH(MKATOp
SIBJISETCS NMPOCTHM MMEHEM OTOTO NOHNSTHS; B CBOIO OUYEPENb CYMTAETCH,
YTO 310 MMK 0603Ha‘lae’l‘ COMOCTABJIEHHOC C HHM NOHATHE

O6burnenne ofbexTa ycraHaBnuBaeT MHTepheHC MEXRY KOHKPETHHIM
o6BexTOM npoexTa M Cpenoi, B KOTOpoM OH Hcmosb3yercs, OHO Takxe
conepXuT oObIBACHKS M ONMEPAaTOPH, COCTABIAIOIHME YacTh ITOro obperra.
Komkpernoe ofpspnenne ofbexTa MOXET GHTD MCIONB3OBAHO MHOXECTBOM
OOBEKTOB NPOEKTA, MMEIOWMX PANIMUHYIO apXHTEKTYpy. Taxkum obpasom
obbaBnerne 00beKTa MOTEHUMANBHO MOXET NPEACTABAATb KAAcC OGBEKTOB
MpPOEKTa, MMEIOMHUX OAMHAKOBHYA uurepdeic (1, 1.1)

Orpaunvenne onpeaenser (Heo0S3aTeNbHO COGCTBEHHOE) MOAMHOXECTBO
sHaueHuht THma. CymecTBYIOT OrpaHMueHHMS MHAEKCA, OrpAHMYCHHS JHA-
MAa30HA M OrpaHMueHHs pasMepa (3)

Orpanuuenne Anana3oHa 3ajaeT AMAMasoH sHaueHwmit B Tame (3.1, 3.1.2)

OrpanMuenne MHAEKCA YCTAHABAMBAET AHAMA30H MHAEKCA AN KAXAOTO
HHAEKCA B MHACKCHPYEMOM THIE M, TEM CAMBIM, rpannui Maccusa (3.2.1.1)

Kaxaoe m3 npyx oGbvsasnennit cumraerca omorpadom apyroro, ecim oba
OHM HMEIOT OAMH H TOT X€ HMACHTH(HUKATOP, H COBMECIICHHME pPA3pelICHO
s ogHoro m3 asyx. Ecnu coBMemenue paspemeHno ang obonx obpapneHnit,
TO KaxAOE M3 ABYX SBASETCS OMOrpad)oM APYroro, €CAM OHM MMEKT OAMH
H TOT X& HACHTH(PMKATOp, CHMBOJ ONEPaTOpa WM CHMBOJILHBIA JIATEPAN,
a taxxe mpodunp napamerpoB u Tana peayasrara (10.3)

OGusassicine 00beKTa HA3HBAETCA OTACNABHHM, €CIH CINCOK MISHTHdHKA-
TOpOB B 3TOM OOBABNCHMM COAEPXMT OAMH maeHtucdukarop (4.3.1)

Omubxa gBagETCH YCAOBHEM, NPH KOTOPOM HCXOAHOE OMMCAHHE CTRHOBHTCK
HeaelicTBurensHuM. Ecim omubxa o6HapyXeHA BO BPeMS AHAJAM33 MOAYJS



OmnGoynbii
(Erroneous)

IapanneapEHii onepaTop
(Concurrent Statement)

ITapamerp
(Parameter)

Tlapamerp resepauun
(Generate Parameter)

ITapamerp HacTpoiiku
(Generic)

Ilapamerp unxna
(Loop Parameter)

Taccupumit
(Quiet)

TTaccusemit mpomecc
(Passive Process)

Tepsnunmnit
(Primary)

IlepemenBas
(Variable)

Iepeuncngemuit Tan
(Enumeration Type)

Inasalommit THN
(Floating Point Types)

Inanupyemas BHXOAHAS
dopma cursazna
(Projected Output
Waveform)

Toaxmouen
(Connected)

IMonpasymeBatn
(Imply)

Togrun
(Subtype)
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NPOEKTAa, TO AAS ITOTO MCXONHOIO ONMCAHMs HE OyAeTr coapaH COOTBETCT-
pyomuit 6u6amoreunn# Moayab. OmubKa BHNOHEHHS BHIHBAET NMpEKpa-
meHue mpouecca Moaeamposanns (11.4)

Tepmun “omuGOuHBIE” HCIOIB3YETCd B OTHOWIECHHH OMWHOOUHONO YC/IOBHS,
KoTOpOoe He BCerna Moxer Owrn obnapyxeno (2.1.1.1)

IapaanenpHHE OnNEpaTopH BHIOIHAIOTCS ACHHXPOoMHO Ge3 ompeaeneHHOi
OTHOCHTE/ILHOM MOCER0BaTEAbHOCTH. [lapaaienbHbie onepaTops HCIONb3y-~
10TCH IS OTMMCAHMS MOTOKA AAHHHX M CTPYKTYpH (9)

IMapamerp — 9TO KOHCTAHTA, MEPEMEHHAS WIM CHTHAJ, OObLSBJICHHHE B
cnucke mHTepdelica cnemmdmxanun  nmoanporpaMmul. XapakTEpPHCTHKH
K1acca oObekToB, K KOTOPOMY AAHHMI MAapaMerp NpPHHALICKHT, TaKXe
SABASIOTCH XapaKTEPHCTHKAMM 3TOro0 mapamerpa. Kpome Toro, mapamerp
MMEET COMOCTABJICHHHI €My BHI, 3aJalOmMii HANpasJcHHWE MPOXOXACHUS
JAaHHHX uepe3 otor mapamerp (2.1.1)

IMapamerp renepaumn ofbABAsSETCs onmepaTtopoM remepanum (9.7)

TMapamMeTp HacCTPOHKH SBASETCS KOHCTAHTON, OMMCAHHON B OOBYBACHHM
KOMIIOHEHTA MM B 00baBneHnn o6bekta. B OTaMuHe Or KOHCTART, 3HAYCHHE
napaMerpa HACTpoMKM Moxer OmTb 3anaHo u3BHe Jubo B onepatope
KOHKPETH3alliM KOMMNOHEHTa, aubo B crnenudukanum XoHdHUrypanum
(1.1.L.1)

ITapamerp nmkna obbspasercs camuM onepatopom nukaa (8.8)

B maHHOM uMKJE MOREAMPOBAHMS CHIHAJI, HE SBISIOMMMACH AKTHBHBIM,
cuutaercs naccmBHuM (12.6.1)

Cunraercd, 4To OMEpaTop NPoLEcca SBASCTCS MACCHBHBIM NPOLECCOM, €CIN
HM CaM TNpOLECC, HH Kakas-mu6o M3 mpoueAyp, JUIS KOTOPHX ITOT HPOLEce
ABFETCA POAMTENIEM, HE COAEPXAT ONEpaTop HasHayeHHs curHana (9.2)

OnuH u3 21€MEHTOB, COCTABJAMIOMMX BHPAXCHHE, HA3HBACTCS NEPBHYHHM
a.n

Tepemennas — O0bEXT ¢ GAMHCTBCHHHIM TEKymuM 3HaucHueM (4.3.1.3)

Mepeuncnsemuii Tan mnpexcrasager coloi Tum, 3HAYECHHS KOTOPOIO
OMPERENTIOTCK 3HAYCHHEM CINHCKA HJIH NEPESUHCICHHEM 3ITHX 3HAYECHHIA.
3HaueHHs NPEACTABAYIOTCA MHTEpBasamMm nepeuncaenus (3.1, 3.1.1)

Tnapajomme THNH ofecrneuuBaloT NpHOMMXEHHOE NPEACTABJICHHAE REHCT-
BurenbHux umcen (3.1, 3.1.4)

Inannpyemas BRXoxHAS (POPMA CHIHAJNA COCTOMT M3 IOC/IEAOBATENHPHOCTH,
comepxameii opuy wim Gonee TpPaH3aKmmi, NPEACTABASIONHAX TEKymlee M
mwaHnpyemuie Gyxymme sHauewusi aApadisepa (9.2.1)

QopManbHHI TOPT, COMOCTAaBACHHMN C (PAKTHUECKAM TNOPTOM WM
CHTHAJIOM, CUMTAETCA NOAKMOoyeHHHM, PopMaasiHii mOPT, CONOCTABACHHBIHK
C 3ape3epBHPOBAHHHM CJIOBOM Open, cuMTaercd HemoakmoueHHnM (1.1.1.2)

Cunraercs, uTo CBS3HBAWINEE yKa3daHHe B cnenudpukanmn xondurypaumn
noapasyMeBaeT o0bEKT NPOEKTa, 0003HAYAEMBI HENOCPEACTBEHHO, KOCBEH-
HO WM no ymoauanmio (5.2.1.1)

MoaTun — THN BMECTE ¢ HAMOXCHHHM OrpaHuucHMeM (3)
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INonTun wHaexca
(Index Subtype)

Ionrnn peayasrara
(Result Subtype)

IToaxonuth
(Appropriate)

IonsnemenT
(Subelement)

TTozuuuonnoe
COMOCTaBJICHUE
(Positional
Association)

TToaxoe ofmgBneHUE
(Full Declaration)

ITonnocTeio CBA33aH
(Fully Bound)

Tlonuniit KOHTEKCT
(Complete Context)

IMopr
(Port)

INocnenosarensHu
onepaTop

(Sequential Statement)

TIpeasunonnenue
(Elaboration)

[Ipeo6pasyemuit
(Convertible)

ITpunapiexarh AHANAIOHY

(Belong)

TIpuraanexars noaTHiry

(Belong)

IIpuocTanaBMBATH
(Suspend)
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IMoaTinoM uHAEKCA BAAS KOHKPETHOM MO3HLMHM MHACKCA B MACCHBE SBJISCTCH
noaTun, of03mauaeMuiii METKON THOA B COOTBETCTBYIOWIEM OMpPEAETCHMM
noaTHna uugexca (3.2.1)

TMoarumoM pesynasrara GyHKuUMM ABASETCS NMOATHN 3HAUEHMS, BO3Bpama-
emoro 3Toit dyukumeir (2.1)

Cunraercd, uro npedukc NOAXOAMT AAd THNA, €CAH THN ITOro npedukca
ABJNSETCA PAaCCMATPMBACMBIM THMOM HJIH THN npeduxca SBASETCS CCHAOU-
HBHIM THIOM, KOTOPHII YKAa3nBaeT Ha paccMarpusaemsuiit tanm (6.1)

TepMuH “noOgaMeMEHT” NCMIOAB3YETCH B3AMEH TEPMHHA “IJE€MEHT”, KOrma
HeoGxoanMo oGo3HauuTh GO 9NeMEnT, MO0 HEMEHT APYTOrO 3EMEHTA.
B TEX MECTAaX, IMAC MNOAIEMCHTH HCKJ/JIOYCHH, HCNOJIB3IYETCA TCPMHH
“anemeHt” (3)

Cunraercs, uTo 37E€MEHT CONOCTABJECHHUS SIBASETCH TNO3MIHOHHBIM, EC/IH
OH HE CONEPXHT HBHOTO (hOPMANILHOIO YKa3areasd; B OJTOM CiIyuae
tharTHUeCKMiT yKasaTenh B JAHHOM TO3HMIMM CIHMCKA CONOCTABJICHHA
OTHOCUTCS K DJEMEHTy HHTepdeiica, crosmeMy B TOH Xe NO3HHMM B
cnucke uHTepdeiica (4.3.3.2, 7.3.2)

IMonHoe oOpsBACHME KOHCTAHTH NpeACTaBAseT coboit oObsABICHHE KOH-
CTAHTHI, CTOSILIEE B TEJE NMAKETa M HMEIOUIEE TOT Xe& MaeHTHdHKATOp, uTO
M HenoJIHOE OOBSBJEHHE KOHCTAHTH, CTOAWMIEE B COOTBETCTBYIOUWICM
obpsaBnennu naxera. ITonHbiM oOBIBJICHMEM THIA ABJSETCS OOBSBJCHHE,
COOTBETCTBYIONIEE HEMONHOMY ofmaBiaeHuio thma (2.6)

DK3eMIUVISp KOMIIOHEHTH SBJISETCS MNMOJHOCTBIO CBSI3AHHEIM, €CNM CBSI3H-
BAJOMICE YKA3aHME IS JTOT0 SK3EMIUISPA TNOApasyMeBaer M oObekT
apxmrektypy (5.2.1.1)

IMonuuM KoHTEKCTOM sBiserca Jubo oObsBacHme, snbo cnemmdukanus,
anbo omepatop (10.5)

IToproM sBAdETCA CHrHA/M, ONMCAHHHIA B Crnimcke HMHTEpdeEiica obbaBacHuS
ofbekra wim B cnucke HHTepdeiica ofbspmeHns xommomenra. Kpome
XapakTepUCTHK CHIHAJIOB, TIOPT MMEET CONOCTABJCHHHI €My BHJ; 3TOT BHX
OrpaHMYMBAET HANPABJEHNS NPOXOXACHUS AAHHHX, NOMYCTHMHE ANS ITOrO
nopra (1.1.1.2, 4.3.1.2)

IMocneaoBaTesibHHE ONMEPATOPH BHIIOJHAIOTCH NOCKEAOBATENBHO OAMH 32
ApyruM. OHM KCMOAB3YIOTCA /I ANMOPHTMHUYECKOrO onMcanus (8)

Ipouecc, npy NoMOmMM KOTOPore obpgBaenne aocraracr ceoero 3dxexra,
Ha3HBAETCH NpexBHNoAHeHMEeM ofbasnenng. [locse CBOEro NpeaBHNOAHEHHS
OOBABNEHUE CUNTACTCH NMPEABHACIHEHHHM, [0 OKOHUAHAN CBOSTO NPAABH-
noNHEHnsS OOBABJIEHHE CUMTAeTCS (2 TakXe M A0 NPEABHINOIHEHHN) HeE
NPEABHNONHEHHEM (12)

Onepann sBasercs npeoOpasyeMBM, €CIM CYmECTBYET HESBHOE npeobpa-
30B3HME THNA ONEpauMm B NaHHMN THH (7.3.5)

Cunraercd, uro 3Hauenue V NPHHALJIEXUT AMAMA30HY, €CAM OTHOLIEHHT
(HMXHSS TpaHALA AuHana3oHa < = V) u (V < = pepxHas TpamHANa
auanasona) ofa seasmorcs ucrHEHEIMEH (3.1)

C'-lll’l‘aCTCQ, YTO SHAUCHUC NPHHARNCXKHT NMOATRNY KOHKPCTHONO THNA, €Cnn
OHO TMPUHALIEXUT 3TOMY THIY M YAOBJIETBOPSET HANOXEHHOMY OrPaHM-
yenmo (3)

Ipomecc, KOTOpHHA NPEKPaTHN CBOE BHIMOHEHHE M OXHAAECT COOHTHE MM
MCTEYEHHE BPEMEHHOIO MHTEPBANA, CUMTAETCH MpnocTaHoBieHHHM (12.6.3)



Npocroe umsa
(Simple Name)

IIpodune TaNna
nNapaMeTpos
(Parameter Type
Profile)

Ipodwne THOA
NapaMeTpoB
pe3yabTaTa

(Parameter and Result
Type Profile

ITycras TpaHsakuus
(Null Transaction)

Ilyctoe ceuenme
(Null Slice)

Mycroit anamason
(Null Range)

ITycroit Maccus
(Null Array)

ITycroit anement opMu
CHIHAMA

(Null Waveform
Element)

Pa6ouass 6ubamorexa
(Working Library)

Paspemenue
(Resolution)

PaspemeHHOEe 3HAUCHHE
(Resolved Value)

PaspemenHunit curaan
(Resolved Signal)

Pacnipocrpansiercs
(Extend)

Perucrp
(Register)

PerysspHas CTPyKTypa
(Regular Structure)
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fpocroe uMst NOHATHS — 310 JubO MAEHTH(MKATOP, CONOCTABJACHHBIHA
9TOMY MNOHATHIO TIPH ero oObssiaeHun, aubo apyrodt mnmenrndukarop,
COMOCTABJICHHBIA ITOMY MOHATHIO B OOBSBJICHHH AOMONHHTEJBHONO HMEHH
6.2)

Cuuraercss, ur0 ABA CINMCKA ITHX NMAPAMETPOB MMEIOT OAMH M TOT X€
npodwik THOA NAPAMETPOB, €CIH M TOJBKO €CIH OHHM COASPXAT ONUHAKOBOE
KOAMYECTBO NMApaMeTpoB M B KAXNOH MO3HLMM CIMCKOB COOTBETCTBYIOMIUE
napaMeTpel MMEIOT OAMH M TOT Xe Gasoswit THm (2.3)

Cudraercss, uTo ABE TNOANPOrPaMMH MMEIOT OOMH M TOT X& npoduis
THNA NApaMETPOB M pesyabTaTa, €CAM H TOJBKO €Cium 00e OHH MMET
ofMH M TOT Xe¢ npodhwis THmA mapaMeTpoB u JuGo ofe OHM SBAKIOTCS
dyHxuHaME ¢ OAMHAKOBHIM 6as’0BHM THNOM pesysbTara, Jab0 HM OaHA
¥3 HHX He sBasercs dynxkuueir (2.3)

TpaH3akuug, mNOJYyYyaeMas BHYHCACHHEM NYCTOTO JJIEMEHTA (HOPMEI
CMrHaJja, sBAdercd mycroit TpaHaakuuei (8.3.1)

Ceuense, AUCKPETHHI JHANASOH KOTOPOTO €CTh MyCTodl AMAanasoH,
sBAgeTCs MycTHM ceueHueM (6.5)

ITycroit auanasoH -- 370 JUANA30H, 3aJAIOUIMIT IYCTOE HOZMHOXECTBO
aHavenuii; AnanadoH L to R sBaserca nmycreM nuanasosoM, ecanm IOR;
amnanason L downto R sasasercs mycrhM auamasoHom, ecau L<R (3.1)

Eciu B orpaHuucHMM WMHAEKCA MACCMBA KaKoi-nuG0 M3 AMCKPETHRIX
AUANA30HOB ONpPEAES/NsSET MyCTOM AMANasoOH, TO TAKOH MACCHB SABJISETCH
NMyCTHM MAacCHBOM, He HMMEIOIMMM KomnoMeHros (3.2.1.1)

ITycroit anement GopME cHrHa/Ia MCMOAB3YETCH A OTKAIOUEHHS ApaiBepa
sammmenHoro curana (8.3.1)

Bubmorexa Ilpoekta, B KOTOpYI0 TNOMEIMAETCH pPE3y/BTAT AHAIN3A
(GubnuoTeunmit MONY/Zb) MONYAS MPOEKTa, aBAsercs paboueii Gubnmorexoii
(11.2)

Paspemenue -— npouecc BHSBICHHS Pa3PEIICHAOIO 3HAYEHHS PasPEIICHHOro
CHrHaia, OCHOBAHHHHA HA 3HAYEHMIX MHOXECTBA MCTOYHHKOB 3TONO CHIHAJAA
2.4, 4.3.1.2)

PaspemeHHBM 3HAYCHHEM CHMTHAJA SBASETCS Pe3yabTaT (byHKUMHM paspe-
IIEHNS, COMOCTABJICHHOA C 3THM CHTHAJIOM, OHPEAENscMHIN Kak yHKumus
OT MHOXECTBA BXOAOB, NMPEACTABJIEHHHX MCTOYHHMKAMH 3TOro curaHaaa (2.4,
4.3.1.2)

PaspeuleHHH CMIHan -— CHrHajJ, KOTOPHI HMEET COMOCTABHMYIO €My
c¢yuxumo paspentenns (4.3.1.2)

Ecnn cumraercs, 4TO 4acTh TeKCcra B ofnactu oOpsBAECHHA ¢ pasobmeH-
HHIMP YacTSMH PacpOCTPAHSETCE OT HEKOTOpoit ocofoit TOukM pasmena
ofbsBNcHMI 70 KOHUA 3TOH ofsMacTH, TO 3Ta YACTh 4BJIMETCS COOTBETCT-
BYOIIUM MOAMHOXECTBOM 3ToM ofbnactu OObsBiieHMit (M HE BKMOYAET
NPOMEXYTOUHHX CEIMEHTOB OObABACHME, CTOSmUX MeEXAy oOFbaBICHHEM
uHTepdeiica U COOTBETCTBYIOmUM oObsBaenueM tena) (10.1)

PerucTp —— 3T0 OAMH M3 BHAOB 33MHIIEHHOIO CHrHana. Permcrp coxpaHger
CBOE mOCJIeAHEE 3HAUCHHE JaXE B TOM CJAyuae, €CJM BCe €ro ApaiiBepu
orkaioueHu (4.3.1.2)

PerynspHas CTPYKTypa COCTOMT M3 SK3eMIUIIPOB oaHoro wam Gosee
KOMMNOHEHTOB, YCTPOSHHHX M B3aHMOCBS3aHHHX (MPH NMOMOIIM CHIHAJIOB)

10
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Poautenn
(Parent)

CaMuif amaHHHEN
crarnuecknit npeduxc
(Longest Static
Prefix

CasisaHHBIM
(Bound)

Ceucnue
(Slice)

Curnan
(Signal)

CuMBOAbHBI THI
(Character Type)

CransipHuit THI
(Scalar Type)

CkpHiTHil
(Hidden)

Cnesa or
(To the Left Of)

Cobrrrne
(Event)

CosmecTaMbiil
(Compatible)

CosMemenue
(Overloading)

Cornacosanne
(Conform)

1n

B TMOBTOPSIOIIEMCE pexXHMe. Kaxanli 5K3eMIsp MOXET MMETb XapakTe-
PUCTHKH, 33BHCAIIME OT €r0 NO3UUUM BHYTPH [PYNNH 3K3EMILUISPOB.
Perynspssie CTPYKTYpPH MOryT OHTh NpPEACTaBACHB 4YEpe3 MCHOJb30BAHMC
oneparopa resepanun (9.7)

Cunraercs, YTO IMPOLIECC WAH MOANPOrpaMMa SIBJISIOTCH POAMTENEM AAHHOM
NMpoUeaypH, €CIH 3TOT MPOLECC MAM MOATNPOrpaMMa COAEPXAT OmeparTop
BH30BA TPOMEAYPH OSTON MpoueAypH Wi ee poaurens (2.2)

CaMHM AMHHBIM CTATHYECKUM MpedHUKCOM MMEHM CHTHANA SBJAMETCS CAMO

HMS, €CTM OHO SBJASETCH CTATHYECKMM MMEHEM CHMTHANA; B NPOTHBHOM
CIyuMaé MM SBIfASTCH CAMBH ANMHHBIE nNpedHKC HMMEHHM, SBASIOIErOCs
CTaTHYECKMM MMeHeM curHana (6.1)

MeTka CuMTAaeTCsl CBS3aHHOW, €C/H OHd WMAGHTH(MIMPOBAHA B CIHCKE
9K3eMmsapos cneuuguKauuy KoHdburypauun (5.2)

CeucHueM ABAFETCA ORHOMEPHHI MACCHB, COCTOSIIHMI M3 HOCACAOBATENb-
HOCTH CJACAYyIOIMX APYr 3a APYIOM 3JEMEHTOB ApPYIoro OXHOMEpPHOro
maccusa (6.5)

Cursan — o0bexT, HMEIOmHMIi HCTOPHIO CBOMX MPOLLTHX 3HaueHHil. CHrHan

MOXET HMETh MHOXECTBO ApPAHBEPOB, KaXAbli M3 KOTOPHX MMEET CBOE
TeKyIlee 3HAUCHHE M IVIaHHupyeMbie Oynymue sHaveHus. Tepmun “curman”
OTHOCHTCS K oOfbeKkTaM, ONMMCaHHWM Jau60 mnpu noMomyM ofbABACHMUI
curHana, aubo nmpu moMomu obpsBacHMH nopra (4.3.1.2)

IMepeuncnsemblit THN SABJFETCS CAMBOJBHBIM THIIOM, €C/IM, IO KpaiHeil
Mepe, OAMH M3 €ro /JHTEpaNiOB TNEPEYNCACHUS SBAFETCS CHMBOJIBHBIM
aurepaaom (3.1.1)

CKajspHHt THN — THI, 3HAYEHHUS KOTOPOTO HE HMMEIOT 3JICMCHTOB.
CkandpHpiMM THNAMH GBASIOTCH: LEJAHE, IUIABAIOMME, (UINYECKHE H
nepeuncasemoie Tvoel (3, 3.1)

O6bsiBnenne MoXer OWTh CKpHTO B cBOcit ofaacrm AclicTBuS, ecamn
nocIeHSs CoacpxXuT omorpad 3toro obbsBncHus. CKpHTOE OOBABACHME
He SBISIETCH HemocpeacTBenHo BuanMumM (10.3)

Cunraercs, uto 3naveHHe V1 HaXORHTCH C/€BA OT 3HAuYeHnd V2 BHYTpH

AaHHOTO AMANA30HA, eCaM 003 OHM MPHHALIEXAT ITOMY AMANA3oHy H V2
caepyer 3a V1 (B cyuae BOCXOASIIEIO AMANa3oHAa) win V2 npeamecTayer
V1 (B cryuae mucxongmiero amanasona) (3.1)

CunTaercs, UTO HA CHrHANE NPOM3ONLIO COOHTHE, ECAM TEKYUIEe 3HAYCHHE
9TOI0 CUrHajfa M3MEHWIOCh B PE3yJIbTATE 3aMEIMEHUS 3TON0 CHTHANA €ro
obdexTuBubiM 3Hauenuem (12.6.1)

OrpaHuyeHHe AMANA30HA COBMECTHMO C MOATHIOM, €CAM KaXAas rPaHHuA

3TOTO AMANA30HA MPHMHAIEXAT ITOMY NMOATHNY WIH €C/IH ITO OrPaHHYCHHE
AHanasoHa onpeaenser nycroit AnanasoH. OrpaHHyeHHe HHAEKCA COBME-
€THMO ¢ UHACKCHPYEMHM THIOM, €CIM M TOJNbLKO €CJIH OFpAHHYCHRME,
OnpeAensaeMoe KaXAbM JUCKPETHHIM IMANA30HOM B 3TOM OrPaHHYCHHH
HHACKCA, COBMCCTMMO C COOTBCTCTBYIOIMM TMNOATHNOM HHACKCA B 3TOM
HHaekcupyemoM tune (3.1, 3.2.1)

HpentndukaTope mam JMTEpaAN mnepeuncieHnd, ofosnavalomme ABa
PasHHX NOHATHSI, CUMTAIOTCS COBMEICHHHMM. COBMCIICHHHIMA TaKXxe
MOryT GHTb TUTEPAIH NEPEUMCACHHAS, MOANPOrPAMME B NPERONPEACCHRHE
oneparopu (2.3.1, 3.1.1)

Cunraercs, uro Ase cneundHKANBH NPOrpaMMH  COTJIACYIOTCH, €CIH
(uckmouas psa AONYCTHMHX MHHHMAJIBHHIX BapHauMii) OHH NMPEACTABICHH
omHolf M TOM Xe NOCAEAOBATENABHOCTHIO JIEKCHUECKHX J/IEMEHTOB, M



CoorsercTByromumit
aneMenT
(Matching Element)

Conocras/icHuBil Apaiieep
(Associated Driver)

CocrasHoit THn
(Composite Type)

Creunduxauus
(Specification)

Crneundnxanus
NoANPOrpaMMal
(Subprogram
Specification)

Cnucox muTepdeiica
(Interface List)

Cnucox untepdeiica
HaCTPOMKH

(Generic Interface
List)

Cnucox uHTepdeiica
napaMerpoB
(Parameter Interface
List)

Coucoxk uHTepdelica
nopTos
(Port Interface List)

Cnucok conocraBaeHus
(Association List)

CcHOYHEM THIT
(Access Type)

Cratnueckuii
(Static)

Craruueckuli amamason
(Static Range)

Cramaueckoe MM
(Static Name)

Crarnvecxoe ums
CHrHasia
(Static Signal Name)
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COOTBETCTBYIOILMM JICKCHMCCKHM IEMEHTAM AAETCS NPABHAAMH BHAMMOCTH
onunakopoe sHauenne. CornacoBasue aHAJOMMUHO ONMPENENCHO AAS OOLSIB-
JNeuns HEMOMHHX KOHCTaHt (2.7)

CooTBeTCTBYIOIIMMH  J/IEMCHTAMM SIBAYIOTCS JJICMEHTH ABYX 3HAUCHHIA
COCTABHOIO THNA, ONPEHCJACHHHX TAKMM 00pasoM, UTO OHH NMOAXOAYT APYT
Apyry NpH MCHONLIOBAHMH MX B PSAE JOrHYECKHX OMEpaumii ¥ onepamusx
ornomenna (7.2.2)

ConocraBieHnNii apaiiBep IS ONEPAaTOPa HA3HAUCHUA CHIHAAA — 3TO
OTACHbHHI JpAafBED 3TOM0 CHTHANA B (SBHOM MIH OSKBHBAJICHTHOM)
onepaTope MPOUEcca, COAEPXAmEM ITOT oneparop HasHauenms (9.2.1)

COCTaBHOﬁ THI — THN, 3HAYCHHA KOTOPOrOo COCTOSAIT M3 IJACMCHTOB.
Hmerorca aBa K1acca COCTABHHIX THNMOB: MHACKCHPYEMBINM M CTPYKTYDHH
maw (3, 3.2)

Cuenudukauss CONOCTABASET AONOAHMTENBHYI0 HHGPOPMALMIO C paHee
obbapnennnM mosstHeM. CymecTsylor ueTmpe Buaa creupdbnKanmii
cnemudiukanmn arpubyTa, cnenrduKanun HHUOHAMM3AMHUY, cnendnKkanum
KOHdmrypaumn M crnenudukanyy orkaoucHus (5)

Cuenudukauns noanporpaMMH 3aaaer 0003HAUCHME MOXMPOrPAMMEL, BCE
dopmansEHEe napaMeTpH MOANPOrpaMMEL (EC/IH OHM €CTh) M THII PE3Y/ALTATA
(8 cayuae, ecid noamporpamMa sisagercs ¢yuxumeit) (2.1)

Cnucok nurepdeiica onucnisaer oobextn muTepdeiica, TpeSyemme mox-
NporpaMMoit, KOMIOHEHTOM, OOBEKTOM NpOEKTa MAH onepatopoM Gnoka
4.3.3.D

Cuncox uutepdeiica HACTPOHKH ONPENEASET JOKANBHHE Ay (OPMANbHBIC
Koucrauth Hacrpoiku (1,1.1.1, 4.3.3.1)

Crucox unrepdeiica napaMmeTpoB ONMCHBAET NAPAMETPH Al NOATPOrpaM-
MB, OH MOXeT cofepxaTh oGbIBICHHUS KOHCTAHT uHTepdelica, obbaBICHHS
nepeMeHHHX HHTEpdeica, obbapnenus curaanos nurepdeiica mwm xomGu-
Hauuio 9tux oGwpsBaeHmit (4.3.3.1)

Crmoox umrepdeiica moproB onucHBaer mopTel 60Ka, KOMMOHEHTa WM
kTa 1poexkTa, OH COCTOMT TOJMBKO M3 oObsBneHuit curHanos uHTepdetica
(1.1.1.2, 4.3.1.1)

Cnucox conoCTaB/JeHMS YCTAHABAMBAET COOTBETCTBHE MEXAY HMEHAMH
JIOKa/MbHHX A (POPMANEHEX TOPTOB MIH NapaMETPOB H JIOKANBHHIMH HJIH
dakrnueckumu MMenaMu n BupaxeHusmu (4.3.3.2)

3uauenre CCHJIOUHONO THNA MOXET YKa3wBaTh Ha OOBEKT, CO3NAHHHIK
renepatopom (3.3)

CM. JNOKasbHO CTATHYECKHIT M rA0GaNIBbHO CTaTHUYECKMM

CraTnuecknM AHANA30HOM SBASETCS AMANA30H, TPAHHIN KOTOPOTO mpen-
CTaB/JIEHH CTAaTHYSCKHMH BHpaxeHusimMu (7.4)

MmMsa cunTaeTcs CTATHUECKMM, eC/M KaXA0E BHPAXCHHE, BXOASMICE B ITO
HMg KaK 4acTp (HanpuMep, BHPAXKEHUE HHACKCA), SIBASETCA CTATHUCCKUM
6.1)

—  Craruvecxoe M8 CHIHAN2 — D7D CTITHUECKOC MY, DBOIHIVIIOMES CHINAT

6.1)

12
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CrpyxTypHu#t THO
(Record Type)

Texymee 3naueHue
(Current Value)

Teno apxurexTypH
(Architecture Body)

Tun
(Type)

Tpanzaxnus
(Trarisaction)

TpascnoprHas 3amepxka
(Transport Delay)

YnosieTsopsTh
(Satisfy)

YxasnBaeMuii moATHI
(Designated Subtype)

YxasupaeMuii THI
(Designated Type)

YkasnBath
(Designate)

YxopouenHas onepanus
(Short_Circuit
Operation)

Yuusepcansuuit
nefiCTBHTE/IbHBIH
(Universal_Real)

YHuBEepcaNbHHA Liennii
(Universal_Integer)

YnopspoueHnmit cieBa
Hanpaso
(Left_to_Right Order)
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— CrpyKTypHE THN SBASETCS COCTABHHIM THNOM. 3HAaueHHS CTPYKTYPHONO

THNMA COCTOST M3 MMCHOBaHHHX 3xeMeHToB (3.2.2, 7.3.2.1).

TexymuMm 3naucHUEM APaiBepa SBASETCS KOMIOHEHT 3HAYECHMS TPaH3aK-
LNH, KOMOOHEHT BPEMEHH KOTOpPOit HE NPEBHINAET TEKYMIENO BPEMEHM
moaearposanus (9.2.1)

Teno apxHTEKTYPH OMMCHBAET BHYTPCHHIOKW OPraHH3auMio wiM (GyHKUH-
oHnpoBanue obbekTa npoexra. Kaxmoe Tes0 apXuTEKTYpH, COMOCTABACHHOE
€ KOHKPETHHM oObgBacHMEM OOBEXTA NPOEKTa, ONPEAENSET YHHKAJIBHBI
ofvekT mpoekTa. APXMTEKTYpa MOXeT OHTb HCMONB30BAHA AN OMMCAHNS
noBeAeHus, AAHHHX MM CTPYKTYpH ofbekta mpoekta (1, 1.2)

Tun — MHOXECTBO 3uauenwit u omepauuit Han Humm (3)

Tpansaxuus npeacrasaser coboll COBOKYMHOCTb, COCTOSUNYIO H3 ABYX
KOMIIOHCHTOB; 3HAYEHHS M BpeMeHH. KOMIOHEHT 3HAUCHHMS TNPEACTABIASET
(texymee wm) Oynymiee 3HaucHue ApadBepa; KOMIIOHCHT BPEMEHH
NPEACTABASCT OTHOCHTE/NbHYIO 3aA€pXKKY AO TOr0 MOMEHTAa, KOrga 3To
3HaueHue craHer Tekymum (9.2.1)

TPaHCHOpTHAS 3aMEPXKa SBASETCH AOMOJHMTEIBHOH MOAENBIO 3aACPXKH
ANa HasHaueHWs CurHasna. TpaHCMOpPTHAas 3aAepXKa SBAFETCS XapaKTepu-
CTHKOA YCTPOHCTB (TAKMX KaK JIMHMH MEpefaust), KOTOPHE BHCTABAKIOT
GeckoHeuHo Manylo uyacrory cpalatmBaHuMs: 060l MMIyJBC mEpesaeTcs
HE33aBHCAMO OT TOr0, HacKOJABKO Majaa €ro AauTeabHocTh (8.3)

CudTaercs, uTO 3HAUCHHE YAOBJECTBOPSET OrPAHMUCHMIO, €CAM 3TO0
3HAYCHHE HAXOZUTCHA B NMOAMHOXECTBE, OMpPEAEASEMOM 3THM OTrpAHMYEHHEM
3, 3.2.1.1)

YXaswBaeMBHM NMOATHOOM CCHUIOYHONO THMMA SBASETCS NOATHN, Oonpeaeas-
eMui YKa3aHMEM TMNOATHIA B ONMHCAHMH 3TOr0 CCHJIOYHOr0O THHA
3.3

YKa3uBaeMBM THIOM CCHUIOYHOIO THNA sBAsieTcss 6a3oBHK THN noaTHIA,
ONpEREAACMOro yKa3aHHCM MOATHIA B ONMMCAHMH I3TOr0 CCHIJIOYHOIO THIA
3.3

Cuuraercs, YTO HEMYCTOE CCHUIOYHOC 3HAUCHHE YKA3HBAET HA 0ObexT
3.3

YkopoueHnas omepamms — oOnepauss, AJL KOTOPON NpaBsHil onepasy
BHYHMCASETCS TOALKO B TOM C/Iyuae, KOTXa JIEBHIH HMMEET ONPEAEeHHOE
3HAYEHHC. YKOPDOUCHHHIMH OICPALMAMH SBJISIOTCS NPEACNPERCACHHBIE
Joruveckue onepanmuu agd, or, nand ¥ nor, onpenesiCHHHE A8 ONEPAHAOB
tunos BIT m BOOLEAN (7.2)

InaBalompe auTepanu -— JMTEPANH AHOHAMHOIO NPEAONPEAEICHHOIO
THNA, HA3LIBAGMOIO YHUGEPCAAbHbIL_Qelicmeumenshblli B JAHHOM PYKOBOA-
cree (3.14, 7.3.1)

Henne aurepann — JAMTEPansl AHOHHMHQIO TNPENONPEAEIEHHOTO THIA,
Ha3HBAEMOTO YHUBEPCAAbHul_Yennii B paHHoM pyxosoacree (3.1.2,
7.3.1)

TMocneRoBaTeNbHOCTh 3HAYCHMH KOHKPETHONO AMANA3OHA SBJSETCS YNOps-
HNOYEHHOH C/ieBa HANPABO, €C/IM KAXAOE 3HAYCHME B ITOM MOCACAOBATE/b-
HOCTH CTOHT J€BEE CACAYIOIEr0 3HAYCHUI B 3TOM NOCAECACBATEABHOCTH
BHYTPHM 3TOro AMANA30HA (32 MCKJAIOUYECHHAEM HOCACAHErN0 3HAYCHHA)
3.



Qatinopuit THI
(File Type)

®aitn npoexTa
(Design File)

Qakruuecknii mapamerp
(Actual)

Qusuueckuit ™M
(Physical Type)

QopManbHHit napaMerp
(Formal)

QopMa cHUrHana
(Waveform)

Qyukung paspemeHus
(Resolution Function)

Uensit Tan
(Integer Type)

Yncnosoit THN
(Numeric Type)

YUntats
(Read)

Iuna
(Bus)

Jk3emMmgp
(Instance)

AneMeHT COMOCTABACHHS
(Association Element)

HOE 3HAUCHME
(Effective Value)

SAnpo mMopemwm
(Kernel Process)
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Qaiinosuie THNH ofecneunsalor A0CTYN K (haitnaM, HAXOASIMMCS B Cpexe
raaBHOM cucremu (3, 3.4)

Qaitn npoexTa MpeacTasaseT cofOH MOCAENOBATENBHOCTD, COCTOSINYIO M3
opHoro man Gonee moxyneir mpoexra (11.1)

Qaxryuecknii napamerp 310 /mbo BHpaxeHue, w60 nopr, MmbGo curuas, Jmbo
MEpEMEHHAs, COTIOCTaB/ICHHbE ¢ (OPMATBHEM MOPTOM, O] bHHIM IIAPAMET-
pom wm dopmassHEM napaMerpom wacrpeiixu (1.1.1.2, 4.3.3.2, 5.2.1.2)

Dusanyeckuii THII HCMONB3YETCd ANA MPEACTABJACHNS M3MEPEHMIT HEKOTOpO
pemuuan (3.1, 3.1.3)

QopManbHEM TnapaMeTpoM sBafercs Jaubo ¢opMaNbHHE noprT MM
cdopmanbublit napaMeTp HACTPoMKH ofbekta npoekrta, Aubo GoOpManbHmIA
napamerp moanporpammm (2.1, 2.1.1, 4.3.3.2, 5.2.1.2)

Qopma curaasa cocToMT M3 cepmit TpaHsakuuil. Kaxpgas TpaHsakius
npeacrasasger Gyaymiee 3HaueHue apaiiBepa curHana. Bee TpaHsakuum B
topMe curHana ynopsmoueHH 1O BPEMEHM,TO €CTb OXHA TPAH3AKIHUA
BO3HHKAET TIepeA ApPYroi B TOM (Jayuyae, €CiM TmepBad NpPEACTARJIsCT
3HAaueHHe, 3aIUVIAHUPOBaHHOE HAa Gonee paHHMIT CpPoK, YeM 3HAYCHHE,
npeAcTaBjIenHoe Apyroil tpaHsakmmest (8.3)

OnpegensemMas mnosb3oBaTeNAeM (YHKUMS, BHUNCASIOMAs DAa3pEIICHHOE
3HAYCHHE PA3PEIICHHONO CUrHANA, HaduBaercs dyHKuued paspemerns (2.4,
4.3.1.2)

3HaueHNs UENON0 THMA NPEACTABJAIOT LEALIE UYHCAA BHYTPHM 33ZAHHOTO
amanasona (3.1, 3.1.2)

YucnosniM TUmOM saBasercs Jsmbo neawmii, aubo miasaoommii, Jmbo
tusnyeckuit tan (3.1)

Cuntaercst, 4r0 3HaueHHE OOBEKTA UYMTAETCH, €CIM MMEETCH CCHUIKA Ha
€ro 3HaueHWe MW Ha ero arpubyr (4.3.3)

Illuna aBnSETCHS OAMMM M3 BMIOBR 3aIMIIEHHOro curaana. Iluma
TIPHHUMAET 33JABAEMHE MOHIOBATENCM 3HAUCHHS, KOTAA BCE €€ MCTOMHHKH
otkmouern (4.3.3, 4.3.1.2)

OnepaTop KOHKPETHIAUWMH KOMMOHEHTA NMPEACTABASET IK3CMIUISpP COOTBET-

CTByIOmeEro kommoHeHTa. Kaxamii sk3eMnigsp KOMIOHEHTA MOXET HMETh
paziMyHHe (PAKTHUECKNE NAPAMETPH, COMOCTABISEMHE C €r0 JOKAJAbHHMA
TOpTaMH WIM TapaMeTpaMH HacTpoikm (9.6.1)

OnEeMEHT CONOCTABACHUA CBA3MBAeT (DAKTHUECKHH HAM JOKAJbHBIIT
napaMerp ¢ JIOKaIbHHM WiH ¢opMansHHM napametpoM (4.3.3.2)

OdxpexkTHBHOE 3HAYEHHE KOHKPETHOIO CHrHANA mpeacrasaser coboit
3HAYCHME, MOJYuaeMoe BHUWGICHMEM CCHUIKM Ha 3TOT CHTHAJA BHYTPH
Bupaxennsa (12.6.1)

Slapo MomesM OCYIIECTBASET BHIOJHCHHE ONEpauuit BBOXa/BHBOAA,
PACTIPOCTPAHEHHE 3HAYEHHMH CHIHANOB M HM3MCHEHWE 3IHAYCHUI HEHIBHHX
CHrHajI0B (Takux, Kak S’Stable(N)); a Takxe BHISBACHHE MPOMCXOASMIMX
cofuiTHii, BHNOJHEHME COOTBETCTBYIOIMX MPOLECCOB B OTBET HA JTH
cobutus (12.6)

1 OB'BEKTHI NMPOEKTA U KOHOHUI'YPALIUN

O6vexm npoexma (design entity) asnserca nepsuuHoi# alGcrpakumeii annapatamx cpescrs 8 VHDL. Om
npeacraBaster co6oit uacTh aMMapaTHONO NPOEKTAa, KOTOPHN MMEET YETKO ONPEACACHHHIE BXOAH H BHXOAH M
KOTOpHIll BHITOJIHSET YETKO onpeencHuyio dyHKumio. OGbEKT NPOEXTa MOXET NPEACTABISTH BCIO MPOSXTHPYEMYIO
CHCTEMY, HEROTOPYI0 HOXCHCTEMY, IJIATY, KPHCTA/I, MAKpo-suefiky, Jormueckmid jseMent wm moGoli Apyro#
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ypoBeHb aGCTpakums, HaXOASIMACS MeXay nepeuucacHHbMu. Kowdueypayus (configuration) moxer OHTh
HCTIONB30BAHA N4 ONMCAHMS TOMO, KAK OOBEKTH NPOEKTa AOAXHH OBTL COCAMHEHH NS CO3NAHHA TIOJIHOTO
NPOEKTa.

OfbexT npoekTa MoXeT OHTb OMMCAH B TEPMHHAX Hepapxuu 6noxos (blocks), kKaXmwit M3 KOTOPHX
NPEACTABJSET YacTh BCETO NPOEKTA. B/IOKOM BepXHEro ypoBHs B TAKOH MEPAPXHMM SBJISETCH CaM OOBEKT NPOEKTa;
Takoii O6nOK sBnmercs emewHum (external) 6moxoM, Koropeit pacmosaraercs B OuGamoreke M Moxer GHTH
HCTIOJIb30BAH B KAUECTBE KOMMOHEHTA B JAPYIHX NPOEKTax. Bioxewnme 6n0oKkm B 3TO#i MEpAPXMH SBJSIOTCH
enympennumu (internal) GnoxaMm, ONMMCAHHHMH C NOMOWmBIO OMEpaTopoB Omoka (cM. 9.1).

O6BeKT NpoeKTa MOXET TaKXe OnTh OMMCAH B TEPMHUHAX B3aHMOCBI3AHHHX KOMIOHEHTOB. Kaxawiit
KOMIIOHEHT O0BEKTa MPOEKTa MOXET OHTh CBg3aH ¢ ofbeKToM mpoexTa 6oJee HH3KOrO YPOBHS JJS TOMO, YTOOH
OnpenesNTh CTPYKTYPY M/IM TNOBEAEHHE JTON0 KOMMOHEHTA. Pe3y/ibTaToM yCnemHo#i aekoMmosuuuu ofsexra
NPOEKTA B KOMMOHEHTH M CBSI3BIBAHMS JTHX KOMIOHEHTOB C ADYrHMH OOBEKTAMM IPOEKTA, KOTOPHE B CBOIO
ouepeAb MOryT OHTH JEKOMHOOSMPOBAHH TAKHM X€ Crnoco0OM, SBASETCA HEPApXMA OfBEKTOB MPOCKTa,
TIPEACTABJASIOMAX BECh MPOEKT B 1e0M. Takas COBOKYNHOCTE O0EKTOB MPOEKTA HA3WBACTCS uepapxuell npoexma
(design hierarchy). CaM0 CBSI3HBaHuME, HEOOXOAMMOE /S OMMCAHWS HEPAPXHH IPOEKTA, MOXET OHTh 3a4aHO B
xou@urypaunyu ofbeKTa BEPXHENO YPOBHS B JTOM HEPApXHMH.

B nanmnom pasnene maHel crocobn onucamus o0bekTOB mpoekta M KoHdurypaumii. OGpeKT mnpoekTta
onucHBaercs o0psBneHHeM ofbekta (entity declaration) BMecTe C COOTBETCTBYIOMIMM aPXMTEKTYPHHRM TEJIOM
(architecture body). Koundurypaunsa onucmsaerca obbasnenueM kondurypaummu (configuration decla-
ration).

1.1,O6bpsssnenus o06bekKTOB

OGbasacHne obpexTa ommucusaer MHTepdefic MeXay AaHHMM OOBEKTOM NPOEKTa M CpEAoH, B KOTOPOil OH
ucnonpayerca. OHO TAKXKE MOXET COAEPXATh OOBABACHHS M ONEPaTOPH, ABASIONIMECS COCTABHON UACTHIO STOMO
ofbekta. Ianuoe oOBABACHME OGBEKTA MOXET COBMECTHO HCNOAb30BATHCH MHOTHMH OBBEKTAMH TPOEKTA,
MMEIOIMMA PA3NNUHYIO apxuTekTypy. Takum o6pasom, oObapicHHE OFBEKTa MOXET MOTCHIHANBHO NPEACTABASTD
HEKOTOPHI KJ1acc OffbeKTOB MpPOEKTAa C OOHHMM H TeM Xe HETepdelicoM.

ITpumep —

entity_declaration :: =
entity identifier is
entity_header
entity_declarative_part
[ begin
entity_statement_part ]
end [ entity_simple_name J;

3arosioBok ofbexTa (entity header) u pasmen ofmssaenuit (entity declarative part) cocToST M3 onmeaTENBHEX
S/IEMEHTOB, NPUCYIAX KAXAOMY OFBEKTY NMpPOCKTa, uell MHTEpdeic OMMCHBAETCS NAHHHM ofbsBiacHMEM OOBEKTA.
Paanen onepatopoB ofwexTa (entity statement part), ecam OH HMeeTcs, 3alaeT NAPaIEAbHHE ONEPATOPH,
NPHCYTCTBYIOMHME B KAaXAOM OOBEKTE NPOEKTa TaKOro KAacca.

Ecax B KOHHIE onmucanus oObeKTa HCTIONMB3YETCd NMpOCTOE MMs (simple name), TO OHO AOJKHO COBMAZaTh C
npeaTdukaropoM (identifier) aroro ommcanug.

1.1.1 3azonoeox obrvexma
3aronoBoK O0BEKTa COAEPXUT OOBABICHHS OOBEKTOB, HCMONBL3YEMHX AAS CBA3H MEXZY OGBEKTOM IPOEKTA
H OKpyxaiomei cpenoii.

entity_header :: =
[ formal_generic_clause ]
[ formal_port_clause ]

generic_clause :: =
generic (generic_list);

port_clause :: =
port (port_list);

Cnmcox napaMeTpoB HacTpolikm (generic list) B dopmanbuom onmcanum Hacrpolixm (formal generic clause)
3agaer ofmme KOHCTaHTH, 3HAYEHWS KOTOPHX ONMpEASIMOTCH OKpyxaromeh cpemofi. Crimcox nmopros (port list)
B ¢opMaspaoM ommcammu nopros (formal port clause) samaer BxogHHE/BHXoAHHE NOpTH oOBeKTa HMpOEKTa.
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B onpenesicHHHX CIyyasX HMEHAa OOMMX KOHCTAHT W MOPToB, OOBABJICHHHWX B 3aTONOBKE 0OBEKTA, CTAHOBATCH
puaEMbIME BHEe ofpexta mpoekra {(cm. 10.2 u 10.3).

Tpumepvi

1 O6nasnenue ofbekra, COAECPXAIIEE TOABKO OFbLABICHHE NOPTOB:

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

2 OGbasnenne ofbexra, CoAepXamlee TakKXKe OObABACHMS NAPAMETPOB HACTPONKM:

entity AndGate is
generic
(N: Natural : = 2);
port
(Inputs: in Bit_Vector (1 to N);
Result: out Bit);
end AndGate;

3 O6nuBnenne 00beKTa, HHYEIO HE COAEpXamee:

entity TestBench is
end TestBench;

11l i1 MTapamempbu HacmpoiiKu

IMapamerpnt HAcTpolikum oOeCmEUMBAIOT KaHAN IAd TNEPeAaud CTaTHueckoli HHGopMauuu B GOk w3
okpyxatomieil cpeanl. Huxecnenyiomee oTHOCHTCS Kak K BHEIHMM 6M0KaM, ONMCAHHHIM K3aK OOBEKTH MpPOEKTa,
TaK M K BHYTpEHHMM G60KaM, ONMCAHHHM Xax omepaTopu 6/0Ka.

Tpumep —

generic_list :: = generic_interface_list

ITapamerpn HacTpoiiku 3amarorcs npm nomomM cnucka unTepdelica Hacrpoiiku (generic interface list);
cnuckn nHTEepdeiica ommcann B 4.3.3.1.

Kaxnuit onemMeHT nHrepdeiica B TakoM cnucKe 3agder (JOpMabHHII TAPAMETP HACTPOMKK. 3HAaYeHHE
¢opManbHOTO mapaMeTpa HacTPoiKH MOXeT OHTh 3aJaHO COOTBETCTBYIOINMM (DAKTHYECKMM 3HAUCHHEM B CHHMCKE
COOTBETCTBHA mnapaMeTpoB Hactpoiiku. Ecim ang panHoro ¢opMansHOrO napaMeTpa HAcTPOMKM HE 3agaHO
CoOTBETCTRYIOMEE (PAKTHUECKOE 3HAUEHME, HO 3ajAHO BHPAXECHHE Uil HESBHOIO 3HAUCHHS 3TONO NapaMerpa,
TO 3HAUCHMEM NApaMeTpa SBISETCS 3HAYCHHE ITOro BupaxeHud. Cumraercs ommbKoN, ecanm s ¢opManabHOrO
napaMeTpa HAacTPOMKH He 3anaHO (aKTHUECKOE 3HAUEHHE, a B COOTBETCTBYIOMIEM 3JneMeHTe uHTepdeiica
OTCYTCTBYET BHIPAXCHHE A/ HEABHONO 3HAYCHHA.

NMpuMeuanune — [Mapamerpsl HACTPOHKKM MOTYT GbiTb HCMIONB3OBAHDI VIS YNPABICHMA XAPAKTEPHCTHKAMMU CTPYKTYphi, 06paboTku
ZAHHBIX M MOBEAEHHS 670KA WM MPOCTO AL JIOKYMEHTHPOBAHMA. B 4ACTHOCTM, MAPAMETPhI HACTPOMKM MOTYT OWITb MCMONB3OBAHLL A1
yKa3aHMS PA3MEDPS NOPTOB, XOMMYECTBA NOAKOMIIOHEHTOB B 6J10Ke, BpeMEHHBIX XapaxTepucTHx Gnoxa wau maxe (PUIMUECKHX XAPAKTEPUCTHK
NPOEKTA TAKMX, KAK TEMNEPATYpa, EMKOCTb, PAIMEIIEHME M np.

1112 Topmu

Tlopra ofecneunBaloT KaHaAW Mg OUBAMMUYECKOH CBA3M Mexay O/IOKOM M okpyxawomelt cpenoi.
Huxecnenyoniee OTHOCHTCA KaK K BHEMIHMM 6/10KaM, ONHCAHHHM KaK OOBEKTH MPOEKTa, TAK M K BHYTPEHHHM
610KaM, ONMMCAHHHM KaK omepaTopmw 6aoka.

port_list :: = port_interface_list

Iopra Gsoka 3azatorcs crmckom muTepdeiica mopros (port interface list); cnmcku murepdeiica OnMCAHH B
4.3.3.1. Kaxnpuit anemenr mmrepdelica B 3rom crmcke 3agaer dopmanpantt nopr. Iloprat Groxa moryr GHTH
COLIOCTABJIEHH C CHTHANAMH M3 OKpyXalomeii Cpefs, B KOTOpOit 210or 6A0K HMCIOAB3YETCH, C ULEAbIO
B3auMORelCTBYS ¢ Apyrumu Gnokamu B 210 cpexe. Cam nopr ssagercs curHanoM (cm. 4.3.1.2), taxmm ofpasom
cdopmaneaE mOPT HeKoTOporo 6n0Ka MOXET GHTh COMOCTaBiAeH ¢ moproM ofwemmomero 6noka. ITopr wm
CHTHAJ, COMOCTABJICHHHI{ C KOHKPeTHHM (POpMANLHEM NOPTOM, Ha3wBaerca gaxmuueckum (actual), cooTBer-
crBylommuM 3roMy dopmaspHOMy mopry (cM. 4.3.3.2). ®aktmueckmit mOpPT WIM CHIHaA ACAXEH 0GO3HAYATHCS
craTauecKuM uMeHeM (cMm. 6.1).
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Ecam nocie TOro, Xak KOHKPCTHOE ONMCAHME ABASETCH NPCABHNOJHEHHHWM (CM. pasmen 12), dopmanbumii
TOPT COMOCTamjaeH C (hakTHueckuM MOPTOM, TO B 33BMCHMOCTH OT BMAA ¢opMampnoro mopra {(cm. 4.3.3)
HAKJIAAHBAICTCA C/ACAYIOMME OrPAHVYCHUS:

1) Ona ¢opmanpHOro nopra BHAA in conocTaBageMuil GaKTHUCCKHI NOPT MOXET GHTE TOMBKO MOPTOM BMAA
in, inout wm buffer.

2) Nna cdopManbHOro mopra Buaa out comocTaBaseMulii daxTuyeckuii mopr mMoxer GHTH TONBKO MOPTOM
BHZA Out waM inout.

3) Ins ¢opmanbHOro nopra BHAA inout conocTasisieMuit (akTHueckud mOPT MOXET OHTh TOJLKO HOPTOM
Buaa inout.

4) na dopmanpHoro mopra puaa buffer conocrasasemuiii daxTmueckuil mopr Moxer GHTb TOJBKO HOPTOM
spaa buffer.

5) Jns dopmansHoro nopra Buaa linkage conocrasnsemuii dakTnyeckuit mopr Moxer 6uTH moprom Jmoboro
BHAA.

IMopr Bmaa buffer moxer umers No KpaitHeh Mepe oguH ucTouyHuk (cM. 4.3.1.2). Bonee Toro, Jmoboit
cdaxTHuecknit nopr, comocrasigemslit ¢ dopManpueiM noprom Buga buffer, Moxer uMers mo Kpaitmeit mepe
ONMH MCTOYHHMK.

Ecmu cdopmanbHe nopr comocTaBasercs € (PaKTHUECKMM NMOPTOM WJIM CATHAJIOM, TO CHMTAETCS, YTO ITOT
nopr nodkarouen (connected). Ecam BMecTo 3TOro ¢hopMasbHEI NOPT COMOCTABSETICS C 3apE3epBHPOBAHHBIM
CJIOBOM Open, TO CUMTAETCHA, YTO ITOT MOPT omkarouen (unconnected). Tlopr Bmpa in Moxer GWTH OTKIIOUEH
TOJIBKO B .TOM CJy4ae, €C/IM €ro OOBSIBIEHHE COAEPXHT HesBHOe BHpaxemue (cM, 4.3.3), ITopr mioboro Bmpa,
OT/MYHOTO OT in, MOXeT OBTh OTKIIOUEHHHM, €CJIM €r0 THI HE SIBJISETCH HEOrpAHMUCHHHM WHIACKCHPYEMBIM
THIIOM.

1.1.2 Pa3den obssenenuii obvexma

Pasnesn obbaBjcHMIT KOHKDETHOMO OOBEKTa COAEPXKHMT OObsSBAEHMS, OOmMME AAS BCex OOBEKTOB NMpoEKTa, ueit
unrepdelic onpenensierca 3TuM oObaBaeHHEM 00bexTa.

entity_declarative_part :; =
{entity_declarative_item}

entity_declarative_item :: =
subprogram_declaration
| subprogram_body

| type_declaration

| subtype_declaration

| constant_declaration

| signal_declaration

| file_declaration

| alias_declaration

I attribute_declaration

I attribure_specification

| disconnection_specification

| use_clause

Mmena, onucanune B cermenTax obmspnenms (declarative_item) xosxperHoro ofbgsiesns ofbekra, BHANMB
BHYTPH TEJ COOTBETCTBYIOMIMX OOBEKTOB NMPOEKTA, 4 TAKXE BHYTDH ONPEAEJCHHHX UYacTell COOTBETCTBYIOMIEIO
obpaBnennss xoHbUrypanuu.

Ipumep

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.OpCodes.all, Work.RegisterNames.all;

constant ROM_Code : Program : =
(
(STM, R14, R12, 12, R13),
(LD, R7, 32, 0, RI),
(BAL, R14, 0, 0, R7),
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L]
.

" T.A.
);
end ROM;

1.1.3 Pa3sden onepamopos obvexma
Pasnen onepatopor 06GBEKTa COREPXUT NApA/UICAbHBIE ONEPATOPH, Obmpe ans BCex OOBLEKTOB NMPOEKTAa 3TOrO
KJIacca,

entity_statement_part :: =
{entity_statement}

entity_statement :: =
concurrent_assertion_statement
| passive_concurrent_procedure_call
| passive_process_statément

Paznen oneparopoB o0bEKTa MOXET COAEPXATh TOJLKO TPH BHAA NAPAVICAbHHX ONEPATOPOB: NAPAJNETHHBINR
OonepaTop yTBEPXJACHHS, NApAJLIEAbHBI ONEPaTOp BH30BA MPOUCAYPH M onepatop mpouecca. [lpauem nmocnexume
ABa BMAA AOJIXHH MCMIO/IB30BATHCS TOMBKO B naccwsHofl ¢opme (cM. 9.2). Ykasamumune omepaTopw Moryr GuTh
HCTIONB30BAHK /I KOHTPOJAHPOBAHHMS PabOuMX PeXuMOB HAM XAPAKTEPHCTHK ofbexTa NpoexTa.

Hpumep —

entity Latch is

port (Din: in Word;

Dout: out Word;

Load: in Bit;

Clk: in OBit);
constant Sctup: Time : = 12ns;
constant PulseWidth: Time : = 50ns;

use Work.TimingMonitors.all;

begin
assert Clk = ’1’ or Clk’Delayed’Stable (PulseWidth);
CheckTiming (Setup, Din, Load, Clk);

end;

12.ApXHTEeKTYpPHHE Tena

ADXMTEKTYpHOE Tesi0 ONUCHBAET TeN0 oObekTa mnpoexta. OHO 3ajaer B3AMMOCBA3b MEXAY BXOAMH H
BHXOAaMH OOBEKTA MPOEKTA M MOXET GHTb BHPAXKEHO B TEPMUHAX CTPYKTYDH, TOTOKA JAHHHX WM TIOBEACHHMS.
Creundukanms Tena MoxXer OHTb NOJAHON WM YaCTHYHOM,

architecture_body :: =
architecture identifier of entity name is
architecture_declarative_part
begin
architecture_statement_part
end [ architecture_simple_name I;

Hpentudnxatop onuchBaeT NPOCTOC MMS APXHTEKTYPHOIO Tena. 3TO MMS BHAGASET APXHTEKTYPHOE TEAO
H3 COBOKYMHOCTH TEJ, COTNOCTABJEHHBIX C OAHMM M TEM Xe oObsBiIeHMEM ofbekTa.

HMa ofbexta onmcwBaeT MMa oObsABiEHHS OObeKTa, onpeRensomero MHrepdedic ofvexkta mpoexra. s
KOHKPETHOr0 o0beKTa mpoeKTa OObgB/IEHHE OOBEKTAa H COMOCTABACHHOE ¢ HHM APXMTEKTYDHOE TEIO MOMXHE
HAXOAMTLCH B ONHON M Tolt xe Gubmmorexe.

Ecru B KOHIE aPXMTEKTYPHOTO TEJA MCMOAB3YETCS MPOCTOE MM, TO OHO MOJXHO NOBTODPATb MACHTH(MHMKATOD
9TOI0 TENA.

Ilna xoHKpeTHOro OGbBABIEHHS OOBEKTA MOXET CyIIECTBOBaTh GOJee uUeM OQHO COOTBETCTBYIOWIEE APXMTEK-
TYDHOEC TENO, KaXA0E M3 KOTOPHX ONHMCHBAET OTAMYHOE TEJO C OXHHM M TeM Xe uHTepdeiicoM, M TaxmMm
ofpasoM mnpencrasasier (BMecTe C ITHM OOBSBACHMEM) OTAENBHHI OOBEKT NMpPOEKTa C TeM xe uHTepdeiicom.

13
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MpuMeuanne — Jiga apXMTEKTYPHBIX TeNA, CONOCTABNEHHbIE C PASHBIMM OGLABCHMAMM OOBLEKTA, MOTYT MMETh ORMHAKOBBHIE
NPOCThIE MMEHA, JaXKe eCsi BCE OHM HAXOASTCH B 0)1H0!7[ u 10 xe 6ubmmnorexe.

1.2.1 Pa3den obvsenenuili apxumexmypnpzo meaq
Pasgen oObsBMIEHMIT ApXMTEKTYPHOrO TeNld COREPXHMT OOBABICHMS, NOCTYNHHWE IN9 TPHUMEHEHHS BHYTpH
6aoka, onpenenseMoro oObLEKTOM IIPOEKTa.

architecture_declarative_part :; =
{ blok_declarative_item }

blok_declarative_item :: =

subprogram_declaration

| subprogram_body
type_declaration
subtype_declaration
constant_declaration
signal_declaration
file_declaration
alias_declaration
component_declaration
attribute_declaration
attribute_specification
configuration_specification
disconnection_specification
use_clause

—— e ———— e S = ——

Bce BHan oObsiBNEHMII OnHMCAHH B paspenc 4, Bce BuAM crnemmbuKanmit omMcaHH B pasmene 5. OnmcaHue
HCTIONb30BAHHSA, KOTOPOE AEJAeT BHEIIHE ONMMCAHHHE MMEHA BHAMMHEIMM BHYTpH Gnoka, zaHo B pasnene 10.

1.2.2 Pa3sden onepamopos apxumexmypndzo mena

Pasnen omepaTopoB COJEPXHT ONEPATOPH, ONMACHBAIOIHE BHYTPECHHIOK OPraHM3anyio ¥/mAH GyHKumMOHMpO-
panue Gioka, onpexgenseMoro oObEKTOM NpOCKTa

architecture_statement_part :; =
[ concurent_statement ]

Bce omepatoph, BXOAfIIME B COCTAaB pasAe/a ONEPaTOpOB, SBJSIOTCS MAPAICIbHHMH, BHIOHAIOMMMUACK
ACHHXPOHHO 1O OTHOWIEHMIO APYT K Apyry, OnMcaHMe napaaielbHHEX ONEPATOpPOB NPHBEJCHO B paspene 9.

MTpumepti

1 Teno obvexra Full_Adder

architecture DataFlow of Full_Adder is
signal A, B: Bit;
in

A<= X xor Y;

B<= A and Cin;

Sum<= A xor Cin;

Cout<= B or (X and Y);
end DataFlow;

2 Temo obwexra TestBench

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

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

begin

CUT.
Full_Adder port_map (A, B, C, D, E);
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Generator:

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

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

end Structure;
3 Teno obvexta AndGate

architecture Behavior of AndGate is
begin
process (Inputs)
variable Temp: Bit;
begin
Temp : = '1’;
for i in Inputs’Range loop
if Inputs(i) = 0’ then
Temp : = °0’;
exit;
end if;
end loop;
Result <= Temp after 10ns;
end process;
end Behavior;

13 O6bpsasnenns kKoHbHrypangum

Cpa3piBaHAE 5KICMNASPOB KOMIOHEHTOB ¢ 00BEKTaMM MPOEKTA OCYymIeCTAAserca cnemudmkaumnelt kxondury-
paumu (cM. 5.2); yxasauHue crenudmxamay npaMersioTcs B pasnenc ofeusacamit 610Ka, B KOTOPOM C03ANTCA
COOTBETCTBYIOIIME IK3EMIUISPH KOMNOHEHTOB. B onpeeneHHHX CAyuadx BOZHMKAET MNOTPeGHOCTH OCTaBHTH
CBS3HIBAHME JK3EMIUIAPOB HE 3aNAHHHM B KOHKpETHOM ONOKE M OTNOXHTh €ro Ha Oosee TO3NHMN CPOK.
Mexanusm 3agaHug TAKHX OTIOXKEHHHX CBA3nBaHWH obecmeumBaerca ofbasieHHEM KOHG Urypanum,

configuration_declaration :: =
configuration identifier of entity_name is
configuration_declarative_part
block_configuration
end [ configuration_simple_name J;
configuration_declarative_part :: =
{ configuration_declarative_item }
configuration_declarative_jtem :: =
use_clause
| attribure_specification

Ums obvekta (entity name) sazaer mms ofpaBneHHs OObexTa, OmpeAensiomec OGHEKT NMPOCKTA, CTOSIMM
HA BepmMHe MEpapxXuu npoekTa. g KoR(Hrypanumu KOHKPETHOrO ofBeKTa npoexTa ofbsmiaenne KOHGHrypaumuu
R COOTBETCTBYIOmEe OfbsBacHME OfbEKTa AOXKHK DPAaCTOSAraTthCs B ONHOM u Toi xe GuGmmorexe.

Ecnn B koHuE 0OpSBACHAS KOHQHIypaUuu CTOHT MACHTHHKATOD, TO OH AO/DKEH MOBTOPATH MACHTH(HKATOD,
CTOSIMMA BHAYANE ITOro OOBSIBICHHS,

Mpumeuanmue— Obsanienne KoHGUrypaLmy AOCTHEAET CBOETO SddexTa BRCEUENO B PEIybTATE NpeABHINONHEHUN (CM. paafnen
12). Jing ofwamnenins koHQUIypauuu HE CYHICCTBYET HMKAKMX, CBASAHHBIX C HMM, JIMHAMWYECKMX CEMAHTHK.

Konkpersas xouurypauus Moxer GuiTe Mcnonsaossua nia onpejenenus apyrolt, 6onee cnomuol xongurypaumm.

IIpunep

- - ApXHTEXTYypa MHKpompoleccopa:

architecture Structure_View of Processor is

component ALU port (...) end component;
component MUX port (...) end component;
component Latch port (...) end compenent;

Al: ALU port map (...);
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M1: MUX port map (...);

M2: MUX port map (..);

M3: MUX port map (..);

L1: Latch port map (..);

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

- - KOHGMrypaums MHKpPONIpPOIECCOpa:

library TTL, Work;
configuration V2_27 87 of Processor is
use Work.all;
for StructureView
for Al: ALU
use configuration TTL.SN74LS181;
end for;
for M1, M2, M3: MUX
use entity Multiplex4 (Behavior);
end for;
for all: Latch
- = HCNonb3yeTcd HEesBHAs KoHGHrypanus
end for;
end for;
end V4_27_87;

1.3.1 Kouguzypayus 6roka
Omucanne koHdmrypauun 610xa onpenenser KoHdHrypaumio HexoToporo Groka. Takum 61oxom moxer Gurh
o smyrpesumit Gnok, ompenmenseMilf omepatopoM Gnoka, auGo sHemmmit Gnok, ompepensemuili ofBexTOM

NPOEKTa.

block_configuration :; =
for block_specification
{ use_clause }
{ configuration_item }
end for;

block_specification :; =
architecture_name
| block_statement_label
| generate_statement_label [(index_specification) ]

index_specification :: =
discrete_range
| static_expression

configuration_item :: =
block_configuration
| component_configuration

Cnenadmkanns 6aoka (block specification) maenTuduuEpyer BEyTpeHHR WiH BHEIHNIT 610K, NO OTHOWERWIO
K KXotopoMmy ynotpelusercs nannas xondurypaums Groxa (block configuration).

Ecnm xonpurypauns G6n0oKka CTOMT HENOCPEACTBEHHO BHYTpH OGbsssiehus xoHdnrypaumu (configuration
declaration), 10 cneundmukanus 6r0xa B 1ot Konpurypauun 610ka JOXKHA GHTH NPEACTABACHA B BHAE MMEHH
APXUTEKTYPH, a HMS apXHTEKTYPH HROMXHO oOo3Hauarh Teno oObeKTa npoexra, uuTepdeiic KoTOporo
onpeaensicrcs oObsiBneHneM oObexra, 0003HAuaeMbiM MMeHEM OObEKTa, CTOSIMM B OOBEMIIOMIEM OOBSBICHHH
xoHbHUrypauun.

Ecm  xoudwrypaums 6noxa CTOMT HENOCPENCTBEHHO BHYTPH KOH(GMIypamMH KOMIIOHEHTa (component
configuration), T0 COOTBETCTBYIONMUI KOMIIOHEHT ROJLKEH OHTH MOIHOCTBIO CBszaH (cM. 5.2.1.1), cmenmdpmkanus
6nokd Taxol kKoHGHUrypaumu 610Ka AOMXHA OHTH NPEACTABNCHA B BHAE HMEHU APXATEKTYPH, 3 UM APXHTEKTYDH
HomxHO 0B03HAUATH TO XE APXHTEKTYPHOE TENO, C KOTOPHM CBS3HBAIOTCH COOTBETCTBYIOIIME KOMIIOHCHTHI.

Ecnm xondurypanns Groka CTOMT HEMOCPEACTBEHHO BHYTPH ApYrol kondurypaumm 6noka, 1o cnemuduxamms
6noxa mepeoli AOXHA GHTH NPEACTABNEHA B BHAE METKH OMEpaTopa 670Ka MAM OmepaTopa NEHEpamMH, a METKa
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aonxsa obosHauarth onecpatop 6N0KA WM ONEPATOP IEHEPAUMM, 3AKMIOUEHHBIN HENOCPEACTBEHHO BHYTpm Gra0ka,
ofosnauaemoro cnenmpuxaumeit §noka obvemmomelt xoupurypaumu 610Ka.

IOns moBoro mvemu, smasiomerocs Merkod onéparopa Gaoka (block statement label), crosmero BHYTpH
KOHKperHoro 6noxa, COOTBETCTBYIOMIAS KOHGHrypauuss 6n0Ka MOXET MCNONB3OBATHCS B BHAE JJIEMEHTA
Konurypauun (configuration item) mHyTpn Komnburypaumm 610ka, coorsercrsyiomeit Iromy 6.0Ky.

Ins moBoro mMeHm, 4BASIOMETOCS METKOM ONEPATOPAa reHepanuu (generate statement label), crosmero
BHYTpH KOHKpeTHOro Gnoka, ogua wau Gonee coorsercrByiommx KOHDHTypauuik 60Ka MOTYT HCTIONBIOBATHC
B BHAC OSNEMEHTOB KOHGHMrypanm# BHYTpH koHbmrypaumuu 6noxa, coorsercrsyomeit sromy Onoxy. Takue
xoupurypauun 6710ka ynoTpeSAMIOTCH B OTHOMEHHH HESBHMX GJIOKOB, IEHEPMPYEMHX BHIICYKA3aHHHM
onepatopoM redepanmu. Ecam Takas kondmrypaums OGaoka comepxmT cneumdmxkammio mHaekca (index
specification) B BHAE AMCKPETHONO AMATIA30HA, TO 3Ta KOHGUrypamus Gnoka ynorpeGasiercd B OTHOMIEHHMH TEX
HESBHHX OnepaTopos 6/i0ka, KOTOpHE PeHEPHPYIOTCS B COOTBETCTBHH C SaJaHHBIM AMATIA30HOM 3HAvCHMI
COOTBETCTBYIOMEro MHAeKca renepamun. Ecau Takas kordwurypanus 6moxa comepxur cnenuduKaupio HHACKCA
B BMAC CTATHYECKOIO BHPAXEHMd, TO 3Ta Koudurypauus 610xa ynorpeOAseTcs TONLKO g TONO HESBHONO
onepatopa Gn0Ka, XOTOPHIE IeHEPUPYETCS B COOTBETCTRHM C 3ANAHHHIM 3HAYCHHEM COOTBETCTBYIOIIETO WHAECKCA
rerepaunn. Ecan B Takoff Komrdpurypaunm OTCYTOYByeT cnelmMKamHs HMRAEKCa, TO OHA ynorpebnsercs B
OTHOLICHHW BCEX HEHNBHHX ONIOKOB, reHEPHPYEMHX COOTBETCTBYIOIIMM ONEPATOPOM TrEHEPALNH.

AHaNOrMuHO, /IS KAXIOTO IK3EMIIAPA KOMITOHEHTA, CTOSINENO BHYTPH 610Ka, COOTEETCTBYIOWIENO KOHKPETHOI
Koudurypanum 6noka, MOAPasyMeBACTCH MCTIOJL30BAHME HEABHOM KOHGHIypauuH KOMIIOHEHTA, €CAM SRHAS
xoHbUrypaums KOMNOHEHTA A 3TOTO 9K3EMIUISPA OTCYTCTBYET. [IoApasyMeBaeIcs TAKXKE, YTO BHMICYKA3ZAHHHE
HesBHHe Koudurypanun G/0Ka W KOMINOHEHTa B BHAE IJIEMEHTOB KOH(MIYPALMM CTOST TMOCJAE BCEX SBHBIX
aniemeHETOB xoHGUrypauum B 1o Komdurypauuu Gaokxa.

Cunraercs omm6Koli, ecin B KOHKPETHON KoHburypanuy 610Ka /i OGROTO ¥ Toro xe 61oXa KM K3eMIISpa
KOMIIOHEHTA OMNpeReJIeHo Gonee OXHOrO 3neMeHTa KoHdmMrypaum.

Mpumeuanue — Hexons U3 npasuwi, ONHCAHHBIX Bhille M B pasfiene 10, NpocToe uMs, BUAMMOE KOCBEHHO B KOHUE pasziena
ofnaBniendl KOHKPETHOrO 610Ka, TAKKE BUIMMO KOCBEHHO B Npeenax Juoforo aneMeHTa KOGUIYPAIMM, IRKMIOUCHHOTO B COOTBETCTRYIOILYIO
xondurypaupio Gnoka. Ecau takoe uMMS BHAMMO HETIOCPEACTBEHHO B KOHIE KOHKPETHONO pasneaa ofnsmremuit Gnoxa, 10 oHO Taxxe Gymer
BUAMMO HENOCPECTBEHHO B COOTBETCTBYIOWMX OSJIEMEHTAX KOH(QMIYpauuu, 38 WMCKAIOUENMEM TONO Ciyuas, KOTJia B COOTBETCTEYIONICM
ofbsEnennH KOH(UIYPAIMH MCTIOABIYETCS ONMMCAHME MCTIOAB3OBAMMN (use clause) ANs APYroro OOBARNEHMS C TAKMM XK€ MPOCTHM MMEHEM,
H ofnacT, ZEMCTBME ITOID ONMCAHMS OXBATHIEAET BCE MAM HACTH ITHX eMenTOB koHdMrypaumu. ECiM TakOe OnMcanue MCIONbIOBAHUS
NPHMEHSAETCA, TO 5T0 MMS HENOCPEACTBEHRO BHAMMO BHYTPH COOTBETCTBYIOIIKX SEMEHTOB KOHMMIypRLMM, 38 MCKMOUCHHEM TEX MeECT,
KOTOpblE MOANAAAIOT 10X 061aCTh fEHCTRMS JIOTIONHWTENLHOTO ONMCAHMS HCMONbIOBANMS (TEX MECT, IAE HMKaKoe MMs He Gyper
HENOCPEACTBEHHO BUAMMO).

Ecan mozppasyMeBaeTcss, uto BHYTPM Kondurypanmm 6noxa mcnonbyercs HeseHSIi 3neMEHY KOHDHIYPAUMM, TO 3TOT 3A¢MEHT
KOH(Urypaumu HMKOrAA He Gymer Bknouats B cefs siBHbie dnemeHTHt KOHMTYpauMH.

Mpumepot
1 Kondwmrypauus 6roxa pns ofperra npoekra
for Work.ShiftReg - ~ HMS apXUTEKTYPH
- -cnenudpukaunn KoHbUrypauun
~ -t 6NOKOB M KOMHIOHEHTOB
- -BHyTpu ShifiReg
end for;

2 Koudmrypauus Groxa pna onmeparopa Gaoka
for Bl - - MeTka 6noka
~ ~cneun¢ukauuy KoHGUrypanuu
~ -gnsa GNOKOB M KOMITIOHEHTOB
~ -pHyTpu Gnoka Bl
end for;

1.3.2 Kouguzypayus xomnonenma
Kouburypauns KoMIOHEHTa onpefeaser KoHMUrypaumio ORHOro M Oosiee SK3eMIIGPOB KOMNOHEHTA B
cooTBETCTBYKOIEM Ci0Ke.

component_configuration :: =
for component_specification
[ use binding_indication; ]
[ block_configuration ]
end for;

Cnemuduxauus komnonenra (component specification) (cM. 5.2) upeHTndUUHpYeT IKIEMILIAPH KOMIIOHEHTA,
B OTHOIICHHWHM KOTODHX AaHHAs KOoH(Hrypaums KommoHeHta npumensercs. Kondmrypaums xoMnoHeHTa, crosmas
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HENOCPEACTBEHHO BHYTPH KOHKPETHOH KOHQHrypaumn G610ka, NPHMEHSETCS B OTHOWMICHMH JK3EMILISPOB
KOMMOHEHTA, MCNONB3YEMHX HENOCPEJCTBEHHO BHYTPH COOTBETCTBYIOMEro 6ioka.

Cunraerca omnGxolt, ecnu u ssHas coenubuxanus xoudHrypauun (B apXMTEKTYPHOM Teae) W KoHGHUrypauus
KOMIIOHERTa, COACpXaiAs cassupaomee Yyxkasawue (binding indication) (B8 obpasnenmu Koudurypanum),
OPEMCHAIOTCE K ORHOMY M TOMY X€ 3K3eMIIGpPY KOMOOHEHTA.

Ecnn xondmrypanms KOMNOHCHTA COACPAMT CBasmBaiomiee ykasamme (cm. 5.2.1), To 31a KoHbHrypauus
KOMINOHCHTa NpPEANOAaracT cnenhuxKamne KORPUIypauuio And IK3EMIUIPOB KOMIOHEHTA, K KOTOPHM OHa
npumensiercs. Hessmas cnewndmxanus xonpurypaius uMeer Ty xe camyio cneuutbuKaumio KOMNOHEHTA M TO
XE caMoe CBSJWBAWNIEE YKA3aHME, WTD M CaMA KOHQHIYpAUHMS KOMIOHEHTA.

Ecnn KOHKpeTHHM 9K3EMTLASP KOMIOHEHT) SBJSETCH HECBS3AHHHM C COOTBETCTBYIOmuM GJIOKOM, TOo Jobas
SIBHAS KOH(PMIYDAIMS KOMIIOHEHTA JUIS 3TON0 SKIEMIUIAPA, HE COACPXAINAd SBHOTO CBSSHBAIOMICIO YKa3aHHU,
GyaeT conepxaTh HENBHOE YMAIYHBACMOC CBABHBANICE yKasaHme (cM. 5.2.2). AHAJNOrMYHO, €C/TH KOHKDETHBI
9K3EMILALP KOMNOHEHTA ABASETC HE CRA3AHHKM ¢ COOTBETCTRYIOWMM GiIoKOM, TO miobas nessHas KoHdurypauns
KOMIOHEHTa AAS ITOTO JKIEMIUISPA GYNET CONEepXaTh HEABHOC YMAJMHBAEMOC CBA3HBAIOMEE YKA3AHHME.

B npeniesax KOHKPETHOH KORPATYPayHH KOMNONEHTA (HESBHON WM SBHOH) MOAPA3YMEBACTCH, UTO CYMIECTBYET
HedaBHAas Koupurypanus Groxa zns O6REXTa NMPOEKTa, K KOTOPOMY NPABI3HBACTCS COOTBETCTBYIOMMIA KICMIIAD
KOMMOHEHTa, NPH YCJAOBHHM, YTO HE HCHOAR3yercs sBHAs KoHdurypamus G/oka M uTO COOTBETCTBYIOmMit
9K3eMIISP KOMNOHEHTA NOMHOCTBIO CBA3AH.

HMpusepv

1 Kondmrypauns KOMNOHEHTA C CBS3HBAMIIHM YKA3aHHEM

for all: 10Port
use entity StdCells.PadTriState4 (StdCells.DataFlow)
- - nna GOKOB M KOMIIOHEHTOB
- - BHyTpH 6noka Bl
end for;
port map (Pout=>A, Pin=>B, 10=>Dir, Vdd=>Pwr, Gnd=>Gnd);
end for;

2 Koudwmrypauns KOMIOHEHTa, COAepxamas KoHdurypamuu Gmoxos

for D1: DSP
- - cBA3HBaHME, 3amaHHoe B ofpekre mpoekra, mam HessHoe for Filterer
- - cmeuudukaunn KoHbUrypauuu A1s KoMronenros end for;
for Processor
- - cnendbMKaUMH KOH(PUTYPALUH IS KOMIIOHEHTOB
end for;
end for;

2 NOANPOrPAMMBI M NMAKETHI

IMognporpaMMH OnpeRensioT AJrOPUTMH IS BHUNCACHHS 3HAUCHUA WIM NpeacrapicHus noseaeHnd. Onnm
MOTYT GHTH MCHO/Ib30OBAHM K3K BHUMCINTEBHHE PECYPCH VIS KOHBEPTHPOBAHMS 3HAMEHMIl PASIMYHBIX THIOB,
INd onpenencHAs QYHKUMM paspemieHus BHXOAHHX 3HAYCHMH, 3aAAI0WMMX OOIMMI CHUIHAN, WiM AAS ONpeRe/ICHHS
oraensHHX vacrek mpouecca. ITaker npeacrasiser coBoi CPeCTBA ONpPENEACHUS TEX WIM MHBIX PECYPCOB TAKHM
o6pazoM, KOTOpHit IMOIBOASET PASAMYHHIM MOAY/ISIM MPOEKTA COBMECTHO MCMOIb30BATH OOHM M TE X€ OObSBJICHHS.

Cymecrsyior ase (opMH MOANporpaMM: npouexypsl W ¢yHKEuH. BH30B NMpoueayps gBisieTcs ONMEPaTOPOM;
PH30B (YHKUMM SBJSETCS BHPAXECHHEM M BO3ZBpAlIAET OAHO 3HAueHue. ONMCAHME NMOANpPOrpaMMH MOXer OHTH
3aMaHO ABYMS YacTaMM, OOBABIEHHEM HOZIMpPOrPAMMEl, OMHCHBAIOMMM COMIAMICHHE 10 €€ BBI3OBY, M TENOM
TIOATpPOrpaMMul, OMUCHBAKOIINM €€ BHIIOJHEHHE.

IMakeTst TakXe MOryr OHTb OMMCaHH ABYMS UacTIMH: OOBSBJICHMEM NAKETa, OMMCHBAIOMMM BHIUMOE
COAEPXHMMOE NAKETA, H TEJIOM MAKETA, OMMCHBAIOIUM BHYTPEHHHE JeTand. B 4acTHOCTH, Teno MaKeTa CONEpPXuT
Tesa NMOANPOrpaMM, ONHCAHHHIX B OOBABICHHM MAKeTa.

2106 b9BAeHNnNY nmoOANpPOrpamMMm

O6bsBnerue nognporpamMm (subprogram declacation) onucmBaer npoueaypy Wi (YHKUHIO B 3aBHCHMOCTH
OT HAYaJBLHOTO 33Pe3epPBHPOBAHHOTO CJIOBA.

subprogram_declacation :; =
subprogram_specification;

subprogram_specification :: =
procedure designator [(formal_parameter_list) ]
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Ifunction designator [(formal_parameter_list) ]
return type_mark

designator :: = identifier | operator_symbol
operator_symbol :: = string_literal

Cneuudukauys npomexypsl 3agaer ee ofo3uaueHue M ee popmanvHbie napamempul, €CIH OHH €CTb.
Cneundukauyus dyukuun 3agaer ee obosnauenme, ee (opManbHHE NapaMeTpn (EC1M OHM €CTb) M TOATHI
BO3BpAIIAEMOT0 3HaueHus (mun pesynbmama).

Obosnauenne nponenypw (designator) — 510 Bcerma maenrndukarop. Ob6osnavenne dyHkuum - aro smbo
npeatudmukaTop, ambo cuMBoa oneparopa (operator symbol). OGoanauenue ¢pyHKUMH B BHAE CHMBOJIA OHEpaTOpa
HCOJIB3YETCS AAN  COBMEINEHMS onepatopa, [locIefoBaTENRHOCTh CHMBOJOB, NPEACTABIEHHMX CHMBOJIOM
oneparopa, AC/KHA MMETh BMJ ONEPATOPa, NPMHAVIEXAMETO K ONHOMY M3 IIECTH KJACCOB OMEpaTopoB,
onpeaeneHnnx B 7.2, Ilpu sroM mpobesn HemomycTHMbl, a3 OYKBH MOryT GHTh NPOMHCHHIMH WM CTPOUYHHEMH.

IIpuMeuaHune — Bce NOAIPOrpaMMEL MOTYT BHIBLIBATECH PEKYPCHBHO.

2.1.1 Dopmanvreie napamempot
Coucox cdopManehnix napamerpos (formal parameter list) B cmemmdukanmm nognporpammu (subprogram
specification) ommceBaer dopMasbHEHE NapaMeTpH 3TOl MOATIPOrpaMMHL.

formal_parameter_list :: = parameter_interface_list

QopMaJbHHMH NAapaMETPaMM IOANPOrpaMM MoOryT OHTb KOHCTAHTH, MEPEMEHHHE Wau curHane. Bo Bcex
TpeX CJIyyasx BHA napaMerpa onpeaeaser cmocol mocTynma kx otomy GopManbHOMYy MApaMeTpy BHYTpH
nognporpaMMu. Bupx ¢opManpHOrO mapaMerpa BMECTE C €I0 KJACCOM MOXET TAKXE OnpeaeniTh, KaK Takoi
AOCTYN AonxeH OHTH peanu3oBaH.

EQMHCTBEHHBIMM JONYCTMMBIMM 3HAYEHMSAMH BUA3 (DOPMAJBHHX MAPAMETPOB MPOLEAYPH SBJAMIOTCH in, out
u inout. Ecan 3HavemmeM Buia fBjasercd in, M Kaacc oObexTa He 3ahaH SBHO, TO B KauecTBE HOCHEXHETO
noapasyMesacrcs constant. Ecim 3HaueHmeM BMAA #Bjsgercd out miam inout, m xaacc ofbexTa sBHO HE 3ajaH,
TO B KauecTBE NOCJAEAHEr0 mpuHHMaercd variable.

EXvHCTBEHHHM ZOMYCTHMHM 3HAYCHMEM BHAA (opMansHHX napaMerpoB dyHxumu sBasercs in (mesaBucnmo
OT TOro, 3ajaH JIM OH SBHO HAM HEdBHO). B xauectse Kjacca oObek1a MOXHO HCMOAB3OBATH TOJBKO constant
wmn signal. Eciu xnacc ofbexTa SBHO HE 3aaaH, TO NOAPA3yMEBaeTcs constant.

B swsose moanporpamMmnl (OpMasbHOMY napaMerpy Kaacca signal AomkeH comocrasasTocd (PaKTHUECKHit
napamMerp Toro Xe kiaacca. QopmasbHOMy napamerpy kiacca variable nonxeH conocTaBasThCS (PAKTHUECKHIA
napaMerp Toro xe knacca. QopManbHOMY NapaMerpy Kiaacca constant ROKHO COTOCTABNASTHCS BHPAXEHHE.

Il punmMenuanmune — Arpubyrst (akTHUECKOrO NapaMeTpa B NOANPOTPAMMY HE NEPEAAIOTCH, NOJITOMY CCHUIKM HA ATPHOYT
¢dopMansHOrO napamerpa [OMYCTHMBI TONBKO B TOM ciyuae, €ciu 3107 (OpMANBHBIA NApAMETP MMeeT Takoit aTpubyT M 3TH CCHINKM
BOBPAMIAIOT 3HAYECHHE ITOrO ATPHOYTA, COMOCTABAECHHOID C 3THM (DOPMALHLIM HAPAMETPOM.

211.1 Tepedaua napamempoe xaacc constant u variable

Ins napaMerpoB kjacca constant waM variable B BH30B MOANPOrpaMMH (MAH H3 HETO) NEPECHUIAIOTCA
TOIbKO 3Hauenns ¢axkTuvuecknx mwim dopMansHHX napameTpos. B maHHOM paspene onmcaHn cnocol TaKMX
NEPeChUIOK, A TAKXKE CBA3aHHHE C HUM NPHBWIETMH NOCTYNA, ZIOMYCKAEMHE AAS MAPAMETPOB BHIICYKAZAHHHIX
KJIACCOB.

Jina napaMeTpoB CKaJSPHOTO TANA WM CCHUIOUHONO THNA 3HAYEHHE NMEPENAeTCs KOmmposaHmeM. B Hauase
Kaxaoro BH3OBAa (ecan pexuM napaMerpa in mam inout) 3maucHMEe (PAKTHUECKOTO MAPaMETPa KOMAPYETCS B
conocrasneHnnil ¢ HuM dQopManbHuii napaMerp. Ilocne 3aBEpIICHAS BHINONHEMHS TENA HORMPOrPAMMEL (€CaM
peXHM mapaMeTpa out wam inout) 3HaueHHe (POPMANBLHONO NapaMeTpa KOMHMPYETCs OGPATHO B COMOCTABJACHHBIIT
eMy dakTruecknii mapamerp.

Inga napaMeTpoB MHAEKCHPYEMOrO WIH CTPYKTYPHOIO THNA NEPEAIYa 3HAYEHMS MOxerT OHTh BHIONHEHA
KONHPOBAHMEM KaK AJAS CKAJASPHHX THNOB, [Ipu nepepaue KONMMpOBAHMEM NapaMeETPa C PEXHMOM Out JOMXEH
KOIMHPOBATHCH AHANA30H KAXAOH MO3HUMH MHACKCA (DaKTHUECKOTO MApPaMeTpa, a TaKXe BCE €ro MOAIEMEHTH.
AnbrepHaTusHO 3T0T 3PdexT MOXET GHTh JOCTHFHYT nepeaaveil mo CChiAKe, NPH KOTOPON KaXpoe MCIOIb3OBAHHE
dopManbHOro mnapaMeTpa (¢ Ueabl0 uTeHns wmm  MoaudMKALMM ero 3HAYEHHMA) pPACCMATPHBAETCH Kak
HCTIONb30BAHHE CONMOCTABJICHHOTO €My (PaKTHMECKOrO mapaMeTpa HAa BPEMS BHIOMHCHMS BH30BA NOANPOrpaMMEL.
Sl3nK HE ompeAenser, KaKoil M3 3THX ABYX MEXAaHW3MOB NO/XEH OHTb ajanmTupoBaH IS NMEPERauM NapaMeTpoB,
a TaKXe MCTOJb3YeTCS JIH OAMH M TOT X€ MEXAHW3M NPH PA3HHX BH30BAX ONHOK M TOM Xe NMOANPOrpaMMH.
BunonHeHne NOANPOTpaMME ABJAAETCH OMMOOUHHM, eciu ero 3dbEKT 3aBUCHT OT TOrO, KAKOH MEXAHM3M
Bufpan peasmnsauueit.
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Ina napamerpa (xnacca variable) ¢aitioBoro THma 43MK He OnpegeNseT UYETKONO MEXaHWU3Ma Iepenauu
3HAYCHHSA, HO CCHUIKA X (hopMANbHOMY NApaMeTrpy NOMXKHA OHTb JKBHBAMECHTHA CCHUIKE K (haKTHUECKOMY
napamerpy. Cuntaerca omm6Koit, ecM 37EMEHT CONOCTABACHUS 3aJaeT COnocTas/eHHe (HaKTHUECKOro napamerpa
dopmansaoMy napameTpy ¢aiiioBOro THNA M 3TOT MEMEHT CONOCTABJIEHHS COAepXHT DYHKUMIO npeobpasoBaHus
THIA,

IMlpumMe ua H e — B npegenax tena noanporpammt (hopMasibHblil napaMerp MOAYHMHEH JIOGOMY OTPAHMUEHMIO, BLITEKAIOWEMY
M3 YKasaHMd NOATHNA, 34JaHHOrO B crneuudMKaLMK 31010 napamerpa. Hns GOpPManbHOIO MAPAMETPA HEOrPAHMUEHHOTO HHACKCHPYEMONO
THNA AMANA30HM JUIR KAXKIAOA NOSHLMHM HHAEKCA NOJYusloTCR M3 (dakruveckoro napamerpa, u GOpMaibHHIl napaMeTp OrpaHUYEH 3ITUMH
AHana3oHaMu.

Jng napaMeTpoB MHACKCHPYEMONO MAH CTPYKTYPHOIO THIOB NPABMAA mepeaadd 3HAYCHHMI Npeanonaraior, uto ecan K hakTuueckoMy
napaMeTpy TAaKOro TMna €ctb OpAlNEeHME TONBKO MO OFHOMY KaHajy, To 3¢xpeKT Bbi30BA NMOATIPOrPAMMBI HE 3ABMCHT OT TOTO, MCHOJB3YETCH
HAM HET peanu3aiuelt KOnUpoBaHWEe AIA Aepesaud napamerpoB. Ecan Takux KaHanoB MHOID (Hanpumep, ecan ApPyroMy (popManbHOMY
napamMerpy CONOCTAMIEH TOT XKe (haKTHUECKMiI napaMerp), TO 3HaueHue (OPMANLHONO MAPAMETPA ABJIAETCS HEONPEACTIEHHBLIM TIOCHE
Moaudukanuu (akTHUECKOro napaMerpa 3a cuer Momndukauuu apyroro <opMaiasHoro napamerpa. Ilporpamma, MCNOAB3YIOLIAS Takoe
HEONpEAENIEHHOE 3HAUEHHE, SBISETCH OWHGOUHOI.

2112 Mepedava napamempoa kxaacca signal

Ias dopMaspHOro napameTpa kjacca signal B BH30B NOANPOrPAMME NEPEAAIOTCS CCHUIKH HA CHTHAJ, Apaisep
3TOI0 CHIHAJA MJIM BCE BMECTE.

Ons napamerpa knacca signal ¢ pexumoM in wam inout AaKTHUECKMM CHIHAaJA COMOCTAaBASETCS C
COOTBETCTBYIOIIMM (hOPDMA/NIbHEIM CHTHAJIOM B HAuane Kaxjaoro BH3oBa. C 3TOro MOMEHTAa Ha BpeMs BHINOJHEHHS
TEJIA NONMPOrPaMMB CCBUIKA HA ¢POPMAJIbHHI CHTHaJ B NpeaeNnax BHPAaXEHUS OKBHBAJICHTHA CCBUIKE Ha
daxkTuueckuit cHrLan.

Cunraerca ommbkoit, ecu atpuGyrat STABLE, QUIET u DELAYED dopmansHoro curnana moboro pexuama
YHTAIOTCA B MPEAEIax MOAMPOrpaMMB,

Oneparop mnpomecca COREpXHMT papailiBep aag Kaxmoro (aKTHYECKOrO CHMrHajIa, COMOCTABAEHHOTO C
¢opMasbHEIM CHrHAJOM BHZA OUt M iNOUt B BHI30BE NMOANPOrpaMMH. AHAJOTMUHO NOANPOTPAMMA COAEPXHT
ApaiiBep IAS KaXAOro (hopManbHOrO CHMrHAAA pexuma out mam inout, ofbsiBAeHHOrO B crnenuduKammm SToi
TIOATIPOrPAMMH.

HIns napamerpa xnacca signal Buga Inout wim out gpaiisep AKTHUECKOrO CHMrHajia COMOCTABASETCS
COOTBETCTBYIOHMIEMY ApaiiBepy (popManbHOrO MapaMeTpa B HauaJe KaXxmoro Bu30Ba. C 3TOro MOMEHTa Ha BpeMs
BBINO/JIHEHHUS TeJIa NMOATIPOrpaMMHEl IIPHCBAMBARME ApaliBepy (POPMAJBHONO CHIHA/MA SKBHBAJCHTHO NMPHCBAHBAHMIO
apaiiBepy (PaXTHUYECKOIO CHrHana.

Ecin  dakrnueckmit curian conocraeasercss ¢opMasbHOMY CHrHady Jio0oro BHAQ, TO NEPBHM  AOMXKEH
0603HavYaTECH CTAaTHUECKHM HMeHeM curHana. Cuuraerca omubkoit, ecsm opManbras waH PaKTHUECKAS YaCTh
9JIEMEHTA CONOCTAB/JCHHSA, MCNOJb3YEMOTO AAS COMOCTABJACHHS (DAKTHYECKONO CHrHaAa (hopManbHOMY CHrHany,
conepxur yHKumMo npeobpazoBaHus THIA.

Il pumMeuaHue— B npegenax tena noanmporpammel (hOPMAsbHBIE CHIHAN MOAYHHEH JIOGOMY OTPAHMUEHHIO, BHITEKAIOWEMY
M3 YKa3aHus NOATMNA, 3ANAHHOMO B cneuudmkauum napamerpa. s GOPMANBHONO CHMIHANA HEOrPAHMUCHHOTO WHAEKCHPYEMOrO THNA
rpaHMUBl NOAY4aioTcs H3 (ParRTHUECKOrO cCHrHana W (POPMAAbHDLIT napaMeTp OrpaHUueH STHMH TPAHMIAMM.

M3 BbllIeyKa3aHHBIX NPABHA CASAYET, WTO MPOLUEAYpPa € mapameTpoM Kniacca signal u suzoM out wa inout, BHISHIBAEMAS NPOLECCOM,
3aBepiaeTcs A0 TOro, Kak jmofoe NMPUCBAMBAHME 3TQMY MAPAMETPY BHYTPH 3T0i1 npouexypm mmeer 3ddexr. IMpucsamsanms napaitsepy
OpMaNEHOTO CHrHaA IKBMBRJIEHTHb! TIPUCBAMBAHMSM HENOCPEACTBEHHO Apaiieepy (AKTMUECKOTO CHrHAJIA, COAEPKALIEMYCS B TpoUEcce,
BBI3bIBAIOLIEM 3ITY NPOUEAYPY.

22 Tena mnopgnporpamMm
Teno nopmporpamMmel (subprogram body) 3amaer BHIOJIHEHHE NOANPOrPaMMHI.

subprogram_body :: =
subprogram_specification is
subprogram_declarative_part
begin
subprogram_statement_part
end [ designator J;

subprogram_declarative_part :: =
{ subprogram_declarative_item }

subprogram_declarative_item :: =
subprogram_declaration
| subprogram_body
I type_declaration
| subtype_declaration
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constant_declaration
variable_declaration
file_declaration
alias_declaration
attribute_ declaration
attribute_specification
use_clause

subprogram_statement_part :: =
{ sequential_statement }

O6baBnenne mognporpaMMe Heobssarenvuo. IIpn ero OTCYTCTBHH B ponl OOGbLABJEHMS BHCTYNAET
cneundukanus noanporpaMMu  (subprogram specification) B Tene mnoanporpammu. Hns xaxaporo
ofpaBneHMs TOANPOrpaMMBL  XONXHO OHTL COOTBETCTBYyIOmEe Teno. Ecam 3agano n  obwbsBacHue
NOZOPOTPAMMHL M TEJ0 MOAMPOrpaMMH, TO CNEUHPUKALUA NOZNPOTPAMMH B TEAC NMOAMPOTPAMME HOJXHA
corsacoBuBaThcs (cM. 2.7) co cneumdpukauueit noanporpaMMH B 0ObsaBIECHHMH NOANporpaMMmu. Boaee
TOro, M OGbLABJAEHNE, M TENO MOANPOrPAMME ZOJXKHO CTOATh HEMOCPENCTBEHHO B HPENEAAX ONHOK ¥ TOi
xe obnactu ofbaBAcHUIL,

Ecan B KOHuE TeNa NOANPOrpaMMH CTOMT o6o3HaueHue (designator), TO OHO AOMXHO NMOBTOPSATH 0O03HAUEHNE
9TOH MOAMPOrpaMMBEI.

AnroputM, peanusyeMHlii TOANMpPOrpaMMON, OMNpEAENSETCS NOCASHAOBATENBHOCTBIO ONEPATOPOB, CTOSIMNX B
pasfesie ONepaTopoB noamporpaMMu (subprogram statement part).

BoinonHenne noanporpaMMH aKTHBH3UPYETCH BHI30BOM MOANPOrpaMMH. BrnonHeHWe mnoxmporpaMMu
3aKJI0YAETCd B BHINOJHEHHWH MOCJAEAOBATEJBHOCTH ONEPATOPOB HOC/E MPEABAPUTENbHON YCTAHOBKH COOTBET-
cTBus Mexmy ¢dopmanpHEMKM M daxTHueckHMM mnapamerpamn. Ilocae 3aBepmeHust BHIONHEHHS AEAAETCS
BO3BpPAaT B MECTO BH30BA (M BHNOAHsSETCH Heobxomumoe obpaTHOE KOnHpoBanue (GOPMAJbHHX NAPAMETPOB B
cbaxTnueckue).

IIpouecc mam noanporpaMMa CuMTaeTcd podumensckoli RS KOHKPETHOM NpOLEnypH, €C/IH ITOT IpOuecc
HWJIH TOANPOrpaMMa COAEPXHT ONEPATOP BH3OBA NPOLEAYDPH, OTHOCSIIHICS X 3TOH NPOHEAYPE WIH K POAHTEMIO
9TON NpOUEAYPH.

Ecm (yHKuMsa SBASETCS POAMTENBCKOM A8 KOHKPETHOM NPOLEAYPH M NpPOUEAYPA CONEPXMT CCHUIKY Ha
obbexT xsnacca signal wnm variable, To ofbekT A0AXeH GHTH OMUCAH BHYTPH o6nacTH oObaBicHMIL, CBAIAHHOM
¢ oroit dynkumeil, nau BHyTpH obnacTu oObABICHRMI, CBA3AHHON C YKA3AHHOM MpOLEAYPOil. AHANOTMYHO, eC/H
byHkuus comepXMT CCchUIKY Ha ofbexT xmacca signal maum variable, To o6bexT AoAXeH GHTHL ONMCAH BHYTDH
obnactu oObsBcHMIA, CBSI3aHHON ¢ 9ToM yHRume.

U3 mnpasun BuAMMOCTH CIEAyeT, YTO OOBABACHME HOANPOrpAMMM 0043aTENbHO, €C/IH BHI3OB  3TOif
NMOZMPOTPAMMH  TEKCTYAJIbHO PAclioNaracTcs MEPeX TeJMOM MOANPOrpaMMM, M 3T0 OOBSBNEHHME CaMO AOIXHO
CTOSTh NMEPER BHI3OBOM.

BoimeykazaHHHC NpaBMIa B OTHOMEHMM ¢yHKUmii, a Takxe TOT (hakT, YTO mapaMeTpH (YHKUMM MOTYT
OHTh TOALKO BHAA iN, NPEANONAraor, 410 (YHKUUS HE HMEET HMKAKOro apyroro sdpexra, KpoMe BHUHCAECHHS
Bo3BpamaeMoro 3naueHms. CnenoBaresibHO, rapaHTUpyercs, 4To (PYHKUHS, AKTHBH3HpyeMas SBHO B MpOIECCE
npeoGpa3oBannd oGbABAEHHA, WM (YHKUMS, AKTHBM3UDYEMAS HEABHO BO BPEMS LMKJIA MOACHMPOBAHUSN, HE
OKa3uBdeT HUKAKOro adxpekra HA npyrue OOBEKTH B ONMCAHHM.

23 CoBMemeH e MOANPOTrpaMMm

Cunraercs, 4ro aBa cnucka ¢opManpHHX napamerpos mmeror (formal parameter list) ogmH m TOT Xe€
npodunp THNA napamempos, €CAM M TOABKO €CIM OHH COAECPXAT OAMHAKOBOE KOJMYECTBO NApPaMETPOB H B
KaxJ0# MOSHUMM CHMCKOB COOTBETCTBYIOIIHE NAPAMETPH MMEIOT OAHMH M TOT Xe 0asopwi#i Tmn. Cumraercs, uro
ABE NOATNPOrpAMMH MMEIOT OJMH M TOT X€ Nnpoduab muna napamempos W pesyabmama, €cli W TONBKO eC/IH
ofe OHM HMMEIOT OAMH M TOT Xe npodwib THna napaMmerpos u, JubGo ofe OoHM gmasIOTCH DYHKDMAMH C
OMMHAKOBHM (a30BHM THIOM pE3ynbTara, JMGO HH OfHA M3 HMX HE SBASETCH (DyHKIHEH.

Kounkpernoe oG03HaueHHe NOANPOrpAMMH MOXET OHTh HCTOJB3OBAHO B HECKONBKAX CrewauKanusax
noanporpaMm. B arom cayuae 310 0003HAUEHHE CUHTAETCS COBMEMICHHHIM; MNOANPOTPAMMDI, MMEIOIHE TaKOE
ofo3HaueHne, TAKXE CUMTAIOTCS COBMCIICHHHIMM M, C/IEROBATENBHO, COBMEMIAIOTCA APYr ¢ aApyroM. Ecim nse
NOANPOrPaMMB COBMEIIAIOTCH APYT C APYIOM, OAHA M3 HUX MOXET CKPHTb APYTYyIO NpPH EXMHCTBEHHOM YCIOBHH,
410 00e NOAmPOrpaMMH HMMEKIOT OAMHAKOBHH Npoduap THNA NAPAMETPOB H PE3yJbTAaTa.

Br30B COBMEMEHHON MOANPOrPAMME SBJISIETCS HEONHO3HAUHHM (M CIEAOBATE/NbHO HEAOMYCTHMBIM), €CIAH
HMS NOANPOrpaMMH, KOJHYECTBO CONOCTABJICHHN NAapaMeTpPoB, THNH W MOPSAOK (PAaKTHUECKHMX NapaMmeTpos,
HMeHa (opMaNIbHHX NapaMeTpoB (NPH MCHOJB30BAHMM MMEHOBAHHHX CONOCTABJCHHA) M THN pe3yabrara
(ang GyBxnuil) He NO3BOAKIOT HACHTHDULUHPOBATH TOUHO OAHY (COBMEIIEHHYIO) CHEUHPHKAUHMIO TORMPOT-
PaMMBL
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IMpunmepst

1 - - Of6bsBACHHMS COBMEHICHHHX MHOAMPOrpaMM:
procedure Write (F: inout Text; Value: Integer);
procedure Write (F: inout Text; Value: String);

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

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

2 - - Bui30BH COBMEWEHHHX MOATPOrpaMM:
Write (Sys_Output, 12);

Write (Sys_Error, “®akTuucckuii BHXOX HE COOTBETCTBYET OXHAaeMomy”);
Check (Setup=>10ns, D=>Bus, C=>Clkl);

Check (Hold=>5ns, D=>Bus, C=>CIk2);
Check (15ns, Bus, Clk); - - ABYCMBICICHHO, €CIH
- - Data’Base = Clock’Base

MMpumeuanue — B nousare npoduns THNA MAPAMETPOB M PE3YAbTATA HE BXOANT MMEHA MAPAMETPOB, KNACCH NAPAMETPOB,
BMA NAPAMETPOB, NOATHILEI NAPAMETPOB MJIM HESBHHIE BbIPAXKEHMS (@ TaKXe MX HAJIMUHE WIM OTCYTCTBHE).

Heoauosuausoctd MoryT (MO Heobs3aTesinHo) BO3HMKATH, KOrAa (hakTHYECKME NAPAMETPH BHLIJOBA COBMEHICHHON MNOANPONPAMMBI CAMM
SRISIOTCH BHA0BAMM coBMenIeHHbIX GyHKuMA, surepanaMy uam arperatamu. HeoaHosuauHocTs MoxeT (HO Heofa3aTeNbHO) TAKIKE BOIHHKHYTD,
KOIZA HECKOJbKO COBMEICHHBIX NONTPOrpaMM, NMPHHALIEKAIINX DA3THMUHBIM NAKETAM, OKa3HBAIOTCA BUAMMbIMM. TAKME HEOAHOZHAUHOCTH
MOryT OBiTh paspemicHs! ABYMS CnocobaMM: A8 HEKOTOPBIX MM BCeX (PAKTMUECKMX NAPAMETPOB M JUIL PE3YJLTATA (ECAH OH €CTh) MOXET
6bITh HCTIONB3OBAHO KBAMM(DHUUHPOBAHHOE BLIPAXKEHUE; WM MMS NOANPOrpaMMbBI MOXET ObiTh BhIpaxeHo 60nee TOMHO KAK PACIIMpPEHHOE
uMs (cM. 6.3).

2.3.1 Coemewerue onepayuii

Obbaencane GyHKIMH, 0603HAUEHHE KOTOPOHM SBASETCH CHMBOJIOM ONEPATOPA, MCIIOIB3YETCH IS COBMEIICHUS
onmeparopa. IlocenoBaTenbHOCTP CHMBOVIOB, NPEACTABASIOMIAS 3HAK ONEPATOPa, OOMKHA COBNAAATh C ONHHM H3
OonepaTopoB, NPHHALJICKAMMX K OFHOMY M3 INECTH KJACCOB OMEPATOPOB, ONpEACACHHHMX B 7.2.

Crneuudukaums noanporpaMMel YHapHOTO ONepaTopa AO/IXHA MMETh EAMHCTBEHHHIt napamerp. Coenmdukaumus
MOAMPOrpaMMBl GMHAPHOTO OMEpPaTOpa AO/KHA MMETh JABA MAPAMETPA; B KAXAOM MCMIOIB30BAHMM 3TOTO ONEPATOpa
NMEepBHIt napaMeTp BHCTYNAeT B POJAH JIEBOTO OMEPAHAA, & BTOPOil - B POJIM MPaBOro ONepaHAa.

IOns oneparopoB “+” m “—” NOMYCKAeTCd COBMEIIEHWE - KaK YHAPHOTO, TAK H GMHAPHOIO ONEPATOPOB.

Mpumve uanue — CoBMemieHHE ONEPATOPA PABEHCTBA He RamsieT HA BHIGOPKY ANbTEPHATHB B onepatope BufOpa MAM B
onepatope BHIGOPOUHOTO HA3HAYEHMS CHMIHANA.

CoBMeImes1e OnepaTopoB, BRIMONHSIOWMXCS MO YKOPOUCHHOA CXeMe, TakMX KaK and, He MOAPa3yMesacT, uro (dyuxuus, 06osHauennas
TAKMM ONEpaTopoM, GyAeT axTHBHMIUPOBATHCH NO. TAKOM Xe CXeMe.

OyuKumMH, COBMEMIAIOMMUE CMMBOABI OTIEPATOPOB, MOTYT TAKXKE BHILIBATLCH C MCTIONBIOBAHMEM OOBIUHON MOTanuM Be3oBa QyHKUMH B
OT/IMYME OT HOTALMM ONEpaTopa.

ITpumepvi
1 type MVL is (0, ’1°, ’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;

4Q <= 'X’ or'l’;
R <- uorn (’09, izl);
S <= (Q and R) or not S;

24 D yH XU HH paspemeHHSd

Qynxuus paspemenns — 310 (YHKIHMS, KOTOpas OnpeaenseT, KakHM o06pasoM 3HAYEHHS HECKOMBKHX
HMCTOYHMKOB KOHKPETHOTO CHIHa/ZA AOJKHH OHTh paspemieHH B OTAGABHOE 3HAYEHHE JJIS ITOIO CHIHANA.
DyHKuMH pa3pelmneHns COMOCTABASIOTCH CHTHANAM, TPeOylomuM paspemeHns, BKIIOYEHHEM WMEHH (QyHKIUH
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paspemicHMs B OOBSBJICHMS IJTHX CHTHAJIOB Win OObSBICHHS MX NOATHNOB, CHIHAJK C CONMOCTABJICHHON eMy
dyHKUHe paspellcHHS HA3HKIBACTCA PaspeeHHMM CHrHaaoMm (cMm. 4.3.1.2).

QyHKnMS Pa3pemIéHUs AOMXKHA HMETh OOMH BXOAHOM NAapaMeTp B BHUAE ONHOMEPHOTO HEOrPAHHYEHHOIO
MACCHBA, THI 3JEMEHTOB KOTOPOrO COBNANAET C THIOM 9/ICMEHTOB Pa3pEIICHHOTO CHMrHana. Iloarum mHAekca
JTOrO0 MACCHBA NOJXKEH YROBJETBOPATH UMCAY MCTOYHHMKOB J000r0 CMIrHaia, pPaspemiaeMorc 3toii (yHExumei.
Tun Bo3BpamaeMoro aHaueHuS (DYHKUMHM TaKXKe AC/XEH COBNANATH C THIOM CHIHAjAa.

QyHKUMS pa3pemeHns, CONOCTABICHHAS Pa3PelIeHHOMY CHTHANY, ONPENENsieT paspeweHroe 3HaAYeHlie 3ITOTo
CHTHANA KaK (YHKUMIO COBOKYNHOCTH BXOAOB OT COBOKYMHOCTM MX HCTOUHMKOB, ECIH paspemieHHmili cdarman
OTHOCHTCS X HCKOTOPOMY COCTABHOMY THMY H NOAJIEMEHTAM 3TOr0 THMA TAKXE COMOCTABieHH yHKunH
paspeuIeHns, TO NOCICAHHE HE OKA3HBAIOT HMKaKoro apeKTa HA mpouece ONMPERCIEHHs! Pa3PEMIEHHOTO 3HAYEHUS
JTOTO CHrHAjA.

QyRKuUMH Pa3peliCHUs AKTUBHIUPYIOTCH HCYBHO B TEUEHHE KAXKAONO LHKIA MOAEGIMPOBAHHA, B KOTOPOM
COOTBETCTBYIOWIME PA3PCIICHHHE CHIHANM AKTHBHH (CM. 12.6.1). Kaxamii pas, koraa aktusmsupyerca dynxups
paspemeHud, € NepeRaeTcs 3HAUYCHHE MHACKCAPYEMOro THNA, KAXAHWN OSNEMEHT KOTOPOFO ONpeaeseTcs
COOTBCTCTBYIOIIMM HCTOYHHKOM DaspeHICHHOIO CHIHAM, 33 MCKIIOYCHHEM TEX MCTOMHHMKOB, KOTOpHE ABJIAIOTCS
ApaiiscpaMH, 3HAUCHMS KOTOPHX ONPEAGAAIOTCS nycThiMu TpaHzakiumsmm (oM. 8.3.1.). Taxkue apaisepn
HasHBAKTCE OmxaouennbiMu. Jina onpenencHHHX aKTHBM3aumil (0coOEHHO A TEX, KOTOPHE BJECKYT
paspeimesue HCTOUHHKOB CHrHaja, OOBSBJICHHOIO KaK MHHA) QYHKIUMS paspemeHus MOXET GHTh AKTHBM3MPOBAHA
C BXOAHHM NApaMETPOM B BHAEC MYCTOTO MACCHBA; TAKOE CAYYAaeTCH, KOMA BCC MCTOYHHKH INMHB SBAKIOTCS
IpaiisepaMM H BCE OHH OTKJIOYEHH. B 3ToM cnyvae ¢yHKumMa paspemieHHMs AOMKHA BO3BPAIMATH 3SHAUCHHE,
MPEACTABSIOIEE TAKOE COCTOSHHE UIHHEL

ITpumep

function WIRED_OR (Inputs;: BIT_VECTOR) return BIT
is constant FloatValue: Bit := ’0’;
begin
if Inputs’Length = 0 then
- - cayvait, xorza Bce ApafiBEPH LWMHH SBASIOTCS
OTKIOYECHHRMH
return FloatValue;

else
for I in Inputs’Range loop
if Inputs (I) = 1’ then
return '1’;
end if;
end loop;
return ’0’;
end if;
end;

2506 ba BN eHNnNE NMAaKEeTOB
O6napicune naxera (package declaration) onpenenser murepdeiic ang nakera. O6aacts aciicTaas obpsBACHHS
BHYTDH MaKeTa MOXeT OHTh pacuMpeHa Ha APyrue MOAYJH NPOCKTA.

package_declaration :: =
package identifier is
package_declarative_part
end [package_simple_name);

package_declarative_part :: =
{package_declarative_item}

package_declarative_item :: =

subprogram_declaration

| type_declaration
subtype_declaration
constant_declaration
signal_declaration
file_declaration
alias_declaration
component_declaration
attribute_declaration
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I attribute_specification
| disconnection_specification
I use_clause

Ecnn B koHue OObSBICHMS MAaKeTa CTOMT npocroe WMs (simple name), TO OHO NOMXHO HROBTOPSTH
naentaduxarop sroro ofvasaenus.

ONneMeHTH, OMHCAHHHE BHYTPH OOBLSBJICHHS NaKeTa, CTAHOBATCS BHAMMBIMH KOCBEHHO BHYTDM KOHKDETHOIO
MOIYJISl MPOEKTA BE3NE, TME UM JTON0 NAKETA BUAMMO B ITOM MOZYJC. YKA3aHHHE JJIEMEHTH MOIyT TAKXe
OHTb HEMOCPEACTBEHHO BHAMMBIMM IPH NOMOIIM COOTBETCTBYIOLIEI® ONMMCAHMS MCHOAb30BAHHE (cM. 10.4).

Mpumeuan ne — Hanmuue Tena naxkera Aas Beex naxkeros Heols3aTenbuo. B uacTHOCTHM, Ten0 nakera HeoGA3aTeAbHO, eCA
B OULABICHMH NAKETA HE COMNEPIKATCA OMMCAHMS TNOANIPOTPAMM HJIH HETONHBIX KOHCTAHT.

TToanporpaMMa, HANMCAHHAR HA APYIOM s3blke, MOXET ObITh /IOCTYNHAa 3ajaHHeM ee nHTepdelica B BUAE ONMCAHMN NOANPOTPAMMEL
BHYTPH OUBERICHMA NMAKETA, He HMEIOUIEr0 COOTBETCTBYIOWETO Tena. Teno TAKOH NOANpPOrpaMMb! ACMXHO GbiTh COMOCTABIEHO OGLARICHMIO
ee uurepdelica crocoloM, 3asucammM or peanmsaumu. Hanpumep, scrpoesnbie dynkuuu, ofecrieuvBaemble KOHKPETHONH MOREAHpyomedt
nporpamMmoili, Moran 6pt ObiTb OOBsBNEHBI MMEHHO TAKHWM criocofoM. IMpearonaraercs, uTO MOANPOrPAMMBI HA APYTHX S3bIKAX, OUBEMNEHHGIE
TAKMM ITYTEM, PERIM3YIOT CEMAHTHKY, NONPA3yMEeBAEMYI0 MX OMMCAHMAMH HHTepdeHcos.

Ipumeput
1 OGeamnenne nakera, ne tpelyomee Tesa Nakera:

package TimeConstants is
constant tPLH: Time : = 10ns;
constant tPHL: Time : = 12ns;
constant tP1LZ: Time : = 7ns;
constant tPZL: Time : = 8ns;
constant tPHZ: Time : = 8 ns;
constant tPZH: Time : = 9ns;

end TimeConstants;

2 O6bapacHMe NakeTa, KOTOPOE MOXET MMETh TENO MAKETa

package TriState is
type Tri is (0, '1’, ’Z’, ’E’);

function BitVal (Value: Tri) return Bit;

function TriVal (Value: Bit) return Tri;

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

function Resolve (Sources: TriVector) return Tri;
end TriState;

26 Tena maxkxeTos
Teno nakera (package body) onmpenenser Teaa NOANPOrPaMM MIH IHAYCHHA HEAONHHX KOHCTAHT, OMHCAHHHX
B OUBSBJICHHH NaKeTa.

package body :: =
package body package_simple_name is
package_body_declarative_part
end [package simple_name]);

package_body_declarative_part :: =
{package_body_declarative_item}

package body_declarative_item :: =
subprogram_declaration
| subprogram_body

| type_declaration

| subtype_declaration

| constant_declaration

| file_declaration

| alias_declaration

| use_clause
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ITpocroe mMs (simple name), crosilee B HAYA/NC TeNa MAKETA, JODKHO MOBTOPATE MACHTHQHKATOp Nakera.
Ecnv B KOHLE TesIa NaKeTa CTOMUT MPOCTOE MMM, TO OHO AOJIXHO COBNAAaTh ¢ MAEHTHOHKATOPOM B OfbgBACHHM
nakera. Hapsay ¢ Takumu a/neMEHTaMu KaK OOBSBICHHE KOHCTAHTH TEJO NAKETA MOXKET COAEPXATH APyrue
OObABNCHMS, CHOCOOCTBYIOIIME ONPEAENCHHIO TEN MOANPOrPAMM, OMMCAHHMLX B OOBABACHMH MAKETA. DNEMEHTH,
ofpsiBICHHHE B Tele Makera, HEe Moryr OuTh BUAMMBIMH BHE 3TOrO Teaa.

Ecau KOHKpeTHOE OUBSBACHME NAKETA COAEPXKHUT OMUCAHME HEMOJAHON KoHcramTh (cM. 4.3.1.1), To B
COOTBETCTBYIOUIEM TEIE NAKETa AO/KHO NMOABHTHCA OMMCAHME KOHCTAHTH C TeM xXe HaeHTudmxaropom. Taxoe
onucauue ofbEKTA HASHBACTCH MOAHLIM ONMNCAHMEM HEMOJIHON KOHCTAHTH. YKAa3aWHEe NOATMIA B TNOJMHOM
ONMCAHNM JOJXHO COTIACOBBIBATHCS C YKA3dHMEM MNOATMNA B HENOXHOM ONMCAHMH KOHCTAHTHL.

B npepenax oOmaB/ieHHsS NakeTa, CONEPXAMIETO ONMUCAHHE HEMONHON KOHCTAHTH, M BHYTDM TENa 5TONO Nakera
A0 OKOHYAHHMA COOTBETCTBYIOLIETO NOJHOFO ONMMCAHHMA HCMOJIL3OBAHHE MMEHM, OGO3HAYAIOMIEIO OTIOXEHHYIO
KOHCTaHTY, AOMYCKAECTCA TOJIbKO B HEABHHIX BHPAXKEHMEX AN JIOKAIBHHX NAPAMETPOB HACTPOMKH, JIOKAJMBHBX
nopros Winm OPMAJbHHX NApaMeTpoB. PesynbTaT BWYHCACHUA BHPAXCHHS, CCHUIAIOMIErOCH H3 HENOJHYIO
KOHCTAaHTY AO MPEABHIMOAHCHMS COOTBETCTBYIOMIEN0 NOJHOIO ONHCAHMSA, S3HKOM HE ONPEACJIEH.

Mpumep —

package body TriSlate is
function BitVal (Value: Tri) return Bit is
constant Bits: Bit_Vector : = “0100";

begin
return Bits (Tri’Pos(Value));
end;
function TriVal (Value: Bit) return Tri is
begin
return Tri'Val (Bit'Pos(Value));
end;

function Resolve (Sources: TriVector) return Tri is
Variable V: Tri : = °'Z’;
begin
for i in Sources’Range loop
if Sources(i) /= °Z’ then
if V= 'Z’ then
V : = Sources(i);
else
return ’E’;
end if;
end if;
end loop
return V;
end;

end TriState;

27MMpaBsuna cOrnacoBaHHUSH

Besxuili pas, xorza npaswaa 23bika qmbo Tpebytor, /mbo AomycxanT mossiaeHHe cneumdUKATHH KOHKPETHOH
noANporpaMMHE Gonee YeM B OJHOM MECTE, B KaXAOM TAKOM MECTe DAaspemicHH CAGAYIOmME BAPHALMH:

1) Yncnaosoit murepas MoXer SHTh 3aMellleH APYTHM YHCJIOBHIM JIMTEPANIOM, €CAH M TONABKO ecaH o6a oHm
HMEIOT OAMHAKOBOE 3HAUCHHE.

2) Ipocroe umg MOXer OHTh 3AMEHEHO PaCIIHPESHHHIM HMEHEM, B KOTODOM 3TO [POCTOS HMMS HCHOAL3YeTCH
Kak cydhHKC, ecim M TOABKO €cAM B OOGOMX CAyuasxX CMBICA MPOCTOrO MMEHH ONpEAENSeTCs OJHHM H TEM Xe
obbas/icHHEM.,

Cuuraercs, uTo ABe CrneuMdHMKALMM NOANPOTPAMMBL COIVIACYIOTCS, &CAHM (MCKJIIOYAs KOMMEHTADMH M
BHIICYKA3AHHHEC AONYCTHMHE BapHauuu) o0e OHH NPEACTAB/ACHH OXHOM M TOM Xe HOCAEHOBATENBHOCTBHIO
JIEKCHUECKMX OJAEMEHTOB M COOTBETCTBYIOIOMM JEKCHYECKMM 3J/IEMCHTAM NpPaBMIaMM BHAMMOCTH JAeTcs
ORMHAKOBBIA CMBICH.

CornacoBanue TakXe ONPEAEICHO ANS yKa3aHuil NMOATHNA B OOBSBNEHMSX HEMOMHHX KOHCTAHT.

fMipume uaumue — Ipocroe uMI MOXeT ObiTh 3AMEHEHO PACIUMPCHHBIM MMEHEM, JAXKE €M 310 NPOCTOE MMS SBJAREYCS
npeduxcoM cocrassoro mMenn. Hanpumep, cocraBHoe uMsi Q.R Moxer Obite 3amexeno Ha P.Q.R, eciu Q OOBSBAEHO HENOCPERCTBEHHO
BHYTPM P.
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Cnepyrommii  npumep conepXur cnewpsduxauyy, KOTOpblE HE COPAACYIOTCS M3-38 TOIO, HTO HE NpPEACTARIEHb OAHONM M TOH Xe
NOCNEROMATENBHOCTHIO JIGKCAYCCKMX JICMEHTOB.

procedure P (X, Y: INTEGER);

procedure P (X: INTEGER; Y: INTEGER);

procedure P (X, Y : in INTEGER);

3 THINbI

B naHHO# riaBe ONMCAaHH pPa3NMUHBIC KATCIODMM THHOB, NPEAYCMATPHBAEMBIC S3HIKOM, a TaKxe ocobme
THIIB, KOTOPHE ABJIAIOTCH npenonpencacHHuMA. OnucaHne BEEX NMPeAONPERE/ICHHBIX THIIOB COAEPXUTCS B MAaKeTe
STANDARD, obGbgpnense KOTOporo coaepxmrcs B paspene 14,

THn xapakTepu3yercss MHOXECTBOM 3HAYCHHH H MHOXECTPOM onepauuii. MHOXECTBO omepaumit Hax THIOM
NMOAPASYMCBAET #BHO ONHCAHHHE MOANPOrpAMMBI, HMEIOUIHE TAPAMETPH MW pPE3yAbTAT ITOro THoa. B aro
MHOXECTBO BXOAST TAKXE npeaonpeaciacHHne onepatopu (cMm. 7.2). Onepaumn, o0yCHOBAEHHHE 3THMH
OnepaTopaMu, CTAHOBATCH HESBHO OUbUBICHHEIMH /I KOHKDETHOTO OMMCAHHS THIA CPasy MOCAE ITON0 OMMCAHUS
HE3aBHCHMO OT TOIO, MMEIOTCS JIM 33 ITUM ONMHCAHHUEM [DYTHE SIBHHIE OMHCAHMS.

HmMerorcs uernipe knacca THNOB. CKanspHble THAH — 3TO LEbe, MNaBalOMue, (PU3MUECKUE THMH M THIH,
onpeaeaseMHe NEpPEUNCICHHEM HMX 3HAUCHMIA; 3HAYEHHS ITHX THMOB HE MMEKT 3aeMeHTOB. CocmacHwie THNH
— 3TO MHACKCHPYEMHE M CTPYKTYpPHHI€ THNB; 3HAMEHHS 3THX THIOB COCTOAT M3 3HAUCHWA J/IEMEHTOB.
Ccoirounste THIH 06eCNEUUBAIOT AOCTYN K OOBEKTAM KOHKPETHOro THNa. Paiinoébie THNB 00ECHEYMBAIOT JOCTYN
K o0bexTaM, COmepXalMM MOCAEAOBATEABHOCTh 3HAUEHHH KOHKPETHOTO THNA.

MHOXeCTBO BO3MOXHBIX 3HAUEHMIT OOBEKTA KOHKPETHOTO THNA MOXET NMOAUMHATHCH YCIOBHIO, HA3HBAEMOMY
ozpanuyenuem (CI0IA TAKXKE BXOAMUT CJIy4ail, KOIa OrPAHMYCHHE HE YCTAHABIMBACT HUKAKMX FPAHML); CYUATAETCH,
YTO 3Hau€HHE ydoesemaopsem OTPAaHHYEHHIO, €CJIM OHO YAOBJIETBOPSET COOTBETCTBYIOWIEMY YCIOBMIO. ITodmun
— 3T0 THII BMECTE C OrPAHMUCHHEM; CUMTAETCH, UTO 3HAYEHME npuHadaexum nodmuny KOHKPETHOTO THNA,
€C/IM OHO MPHUHANICKHT 3TOMY THNY H YAOBJACTBOPSET OTPAHMYCHHIO; 3TOT THII HA3HBAETCH 6A3068bIM MUNOM
groro nmoaTrna. Tun gBASETCA MOATHNOM camoro celd; TAKOH MOATMN HA3HBAETCH HEOZPAHUYEHHBIM; OH CBSI3aH
C YCJOBMEM, HE HANAralOIMMM HHKAKHX rpanni. DBazoBbIM THNOM THNA SBASETCS CaM THI.

MHoxecTBO onepaumii, OnpeaeNeHHHX /s NOATHNA KOHKPETHOTO THOA, BKJAOYaeT B cefg omepaumm,
onpeneNeHHHE s ITOr0 THIA; OAHAKO ONMEPALMA NMPUCBAMBAHMS IS 00BEKTAa, MMEIOMIErO KOHKPETHHI TOATHI,
AEeNCTBATEBHHN TOJBKO OIS TEX 3HAYECHWMH, KOTOPHE NMPHHALIEXAT 3TOMY NMOATHNY. JlOMOMHHTENBHHE OMEpPaLUH,
TaKue KaK KBanuuumpoBaHHe (B KBAMMGHIMPOBAHHOM BHPAXEHHH), SBHO ONPCAEAAIOTCS ONMCAHMEM TMOATHNA.

TepMuH nodanemenm HUCNONAb3YETCS B HACTOSIIEM CTAHAAPTE BMECTO TEPMMHA IJEMEHT A o0BO3HAYEHMSA
anbo anementa, b0 aneMeHTa ADYTOro 3/EMEHTA WIM NOAdJAeMeHTa. B Mecrax, e ApyrMe NOX3JCMEHTH
MCK/IIOYCHH, MCTIONB3YETCH TEPMMH 3NIEMEHT.

KoHKpeTHHI THII HE AO/JKEH MMETh MOAIEMEHTH, THN KOTOPHX 9TO ¢aM THn. MMg xjacca THNOB B RaHHOM
PYKOBOACTBE MCHOAB3YETCH Kak KBAMHGHUKATOP I OOBEKTOB M 3HAUCHMH, MMEIOLIMX THI PAacCMaTPHBACMOTO
knacca. Hanpumep, TepMuH “unaexcupyeMuil o0beKT” HMCNONB3YETCH A1 OOBEKTOB, THIIOM KOTODHX SIBJISETCH
MHACKCHPYEMBIIl THII; AHAJIOTMYHO, TEPMHUH “CCHUIOYHOE 3HAaueHNE” HCNONb3yeTcd A 3HAUEHHMS CCHUIOYMHOIO
THIA.

MpumeuaHn e — MHOKECTBO 3HAUEHHIT MOATHNA — 3ITO NOAMHOXKECTBO 3HaYeHuit 6azosoro Tuna. ITopMHOXeCTBO He ofS3aHO
6uiTh COBCTBEHHBIM TIOAMHOXKECTBOM.

31CkangpHHEHE THNH

CkanspHele THNH BKIIOUAIOT B ce0sl NEpeyMcasieMBe munol, yeavie nunsi, uauieckue munst u naaeaouue
munost. TlepeuncisieMble U LEJINE THNH Ha3HBAKOTCA Juckpemuoimu munamu. Uenne, nnasaiomue u pusnueckue
THNB HA3HWBAIOTCH HUCAOGHIMU munamu. Bce CKaNspHHE THAH YNOPSAOYEHH; APYIMMH CJAOBAMM, BCE OMEPARMH
OTHOLIEHHUS MNpPEACNPeReaeHn s MX 3naueHu#. Kaxpoe anaueHume AMCKPETHOrO WM (DH3HYECKOrO THMA MMEET
HOMED NMO3IMIMH B BHMIE LEJOr0 3HAYCHHUS.

scalar_type_definition :: =
enumeration_type_definition
I integer_type definition
| floating_type_definition
| physical_type_definition

range_constraint :: = range range

range :: = range_attribute_name
| simple_expression direction simple_expression

direction :: = to | downto
3t
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HOwnanason (range) 3ajgaeT NOAMHOXECTBO 3HAUCHMI cKangpHoro Tuna. [namason sBAsercs nycmoim
AHANA30HOM, €CHNH 3a/aHHOE MOAMHOXECTBO MYCTO.

JNluanason L to R HasmBaercs gocxodsuum auanaszoHom; ecam L > R, 1o aror amanasom nycr. Juanason
L downto R HasuBaeTcs Hucxodsujum amanasoHoM; ecmm L < R, to aror amanasom nycr. MeHswas u3
peund L u R HaswmBaercs nuxned zpanuyetdi, a Gonpwas — gepxueil zpanuyeil AMANA30HA.

Cuuraercs, uto 3HaueHne V npunadnexum Ouanasony, ecliu OTHOMICHHS (HMXHSS rpaHupa <= V) u (V<=
BEpXHAS TIPaHMLA) BEPHH M CaM JUANA30H HE SABJAAETCH AYCTHM, Onepatopnt >, < M <= B BHINECCTOSAUIHKX
onpefencEnIx SIBASKTCA TPEAONPEACHCHHEMNA ONEPATOPAMM NPHUMCHHUMOTO CKAJSPHOINO THIIA.

Cunraercd, uto 3mavenue V1 crour nesee 3Hauennst V2 BHYTPHM KOHKPETHOTO OHMANA30HA, €CA¥ 004 OHM
NPUHAAIEXAT STOMY Auana3soHy u anbGo V2 cieayer 3a V1, ecam auanason ssjasercd Bocxoasmmm; anGo V2
npeamecteyer V1, ecim OMAna3oH ABASEeTCd HUCXOASIGMM. [loCHEOBATENILHOCTD 3HAYEHHIA KOHKPETHOIO
IHana3oHa ABJISCTCS YNOPSOOHEHHOU Caeéa Hanpaso, eCIN KAXIOE 3HAUCHHE B ISTOH MOCACAOBATENBHOCTH CTOMT
JeBee CAeNyIomero 3HAYEHNs B 5TOi MECASNOBATEIBHOCTH BHYTPH STONO AMANA30HA (33 MCKJIOUEHHMEM MOCAEIHErO
3HAUCHHUS),

Ecnm orpaHmye¢HWe AHANAa3oHa (range constraint) MCONb3yeTCA B YKA3AHHH MOATHNA, TO THIT BHIPAXECHUIT
(a Takxe THN rpaHun, atpubyTa-AManaszoHa) ACKMXEH COBNAAaTh ¢ 6a30BHIM THMOM, 3aJaBaeMbiM OGO3HAYEHMEM
THNAQ B 3TOM YKazasum noaTvna. OrpaHnuyenMe AManasoHa cogMecmumo C TOATHIIOM, €CAM Kaxaas rpaHHLA
3TOTO AMANA30HA NMPHHALICKHT ITOMY NOATHIIY, MM 3TO OTPAHHYCHHE AMANA30HA ONMpEAENseT MyCTOM AHATIA30H.
B npoTHBHOM Cayuae OrpaHHYEHHME AMANA3OHA HECOBMCCTHMO C NOATHIIOM.

HanpasneHne orpaHHyYcHAs AMANA30HQ COBMAjAcT C HANpaBACHUEM [ANANA30HA, HCNONb3YEMOTO B 3TOM
OrpaHHYECHUH.

Mpumeuanmne — Tpasuna HAREKCHPOBAHHK M HTEPALHH MCTIONB3YIOT 3MAUEHUS JMCKPETHBIX THNOB.

3.1.1 Hepeuucasemme munot
Onucanue nMepevyHcASEMOr0 THNA ONPEAEIAET NEPCUNCASEMBIN THI.

enumeration_type_definition :: =
(enumeration_literal, {, enumeration_literal})

enumeration_literal :: = identifier | character_literal

HaentudukaTopsl H CHMBOJIBLHBIC JIMTEPAJbl, 33aAABAEMbIE OMHCAHMEM MNEPECYHCASEMONO THNA, HE ACHXHK
nosropsaThcsl. Kaxpas cneumdukaums Jurepana nepeuncaeHus (anumeration_literal) gsnsercs ofbsBieHMEM
COOTBETCTBYIOILEIO JINTEPAJA NEPEUUCTICHHS.

INepeuncngeMmit TN GyAeT pacCMATPMBATLCA KAaK CHMBOJNBHBINA THN, ecM XOTS O OQMH H3 €ro AMTEpana
NEPEUNCICHUS TIPEACTABJICH CHMBOJIBHLIM JIMTEPAJIOM.

Kaxauit suTepas NepeuucJeHHs MOPOXAAET YHHMKAJBHOE MEpeuncaseMoe 3Hauenme, IlpemonpenenexnHas
3aBHCHMOCTD CJIEAOBAHMS. MEXAY NMEPEUNCISEMLIMI 3HAUEHUSIMH BBITEKAET U3 MOPAAKA COOTBETCTBYIOIIHX HOMEPOa
no3uumii. HoMep mno3auuuu sHaueHus nEpBOrQ MEPevdC/IsSeMoro JuTepana B cnucke ecth 0} HOMEp NO3MUMHK
KaxHoro HOCAEAYIOILErO JIMTEPasa NEpeyucaeHns B 2ToM Cnucke Ha 1 Gonpuie, ueM HOMEP MOSMIMKM
NpEAIIECTBYIOWEND JUTEPANA.

Ecan ogMH M TOT Xe MACHTH(HMKATOP HMAH CHMBOJbHHI JHTEpas 3afaH B 0Oonce MEM OZHOM OITMCARMH
MEPEYUCTSEMONO THIA, TO COOTBETCTBYIOLIHE JIMTEPAJNbl CUMTAIOTCS CcoBMeUjeHHbiMu. B mobom Mecte, rae
BCTPEYAETCS COBMEIIEHHBIA JAMTEPAJ, THN ITOTO JMTEPAsa HOMXEH OHTb ONMpeenseMbM M3 KOHTEKCTa.

Kaxnoe onucasne nmepeuyncageMOro THNA OMPERE/seT BOCXOAAMIMIM AHMAna3soH.

ITpumepni

1 type MULTI_LEVEL_LOGIC is (LOW, HIGT, RISING, FALLING, AMBIGUOUS);
2 type BIT is (1°, ’0’);

3 type SWITCH_LEVEL is ('0°, ’l’, ’X’); — coBMelmenue
’o, H ’1)

31l Hpedonpedenennbe nepevucasembve munb

lpenonpenenesHniMu  mepeuncasemMbivu  Tunamu  seasiorcss CHARACTER, BIT, BOOLEAN u
SEVERITY_LEVEL.

Mpenonpenenennniit Tat CHARACTER saBisercd CHMBOJIBHBIM THIOM, 3HAYEHMSIMH KOTOpOro gejserca 128
cnmBonop ASCIL. Kaxnanit u3 95 rpaduueckux CHMBOJIOB B 2TOM MHOXECTBE 0003HAUAETCS COOTBETCTBYIOIIMM
CHMBOJIbHBIM JIUTEPAJIOM.

O6wasnenus npenonpeneneHHnX thnos CHARACTER, BIT, BOOLEAN u SEVERITY_LEVEL copepxarcs
B makere STANDARD, onucanHoMm B paspene 14.
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Mpwumeuanune — Herpadpuueckne snements npenonpenencmiore tina CHARACTER npencramneust a6Gpesuatypoit,
coorseTcTeyloweil aGopennaType HeneuatHnix cumbosios ASCII (3a mckmouenHeM Tex, KOTOpHiE YKa3anml B padgenc 14).

Tun BOOLEAN moxer Gbith MCHONB30BAH LR ONHCANMA JIOPMYCCKHX CXEM KAK C BBICOKHM, TAK M C HM3KHM AKTHBHLIM YPOBIEM B
3ABMCHMOCTH OF KOHKPETHBIX BHIGpanubix dyukiul xousepruposanus B i 13 Tuna BIT.

3.1.2 ILenvie munv
Onucanse LEsON0 THNA ONPEAEASET LUEAHIH THI, MHOXECTBO 3HAYMCHHI KOTOPOTO BKJIOYAET MHOXECTBO M3
33RAHHONO AHMAINA3OHA.

integer_type_definition :: = range_constrait

Onucanne uenoro tuma (integer type definition) onmpeaenser Kak Thm, Tak m noarunm 3toro Tinma. Cam
THII SBJISETCS AHOHMMHHIM THIIOM, AHANA30H KOTOPOIO YCTAHABAMBAETCS PEANM3aLHeii: JTOT AMANa3oH XOMXKEH
MIOJIHOCTBIO NOKPWBATL JHANA3O0H, 3AAAHHLIA B OMMCaEyMM uenoro tma. IloxTMm — 3TO0 MMEHOBAHHHNI noaTHN
YKa33aHHOTO AHOHMMHOIO 0a3OBOr0 THNA, MPH 3TOM B KAYECTBE MMEHM ITON0 MNOATHNA MCMONB3YETCS MM,
3aJaHHOEC B COOTBETCTBYIOIIEM OOBSBNEHUM THNA, A4 AMANASOH MOATHNA — 3TO 33JAHHBIA AWANAZOH.

Kaxnas rpaHnua B OrpaHHYEHMH [HMANA30HA, WCOOJNB3YEMOrO B ONMCAHMM LENON0 THNA, JONIXHA ObiTh
NpPEACTaBJeHa B BHIAE JIOKAJBHOIO CTATHHECKOTO BHBIPAXEHUS HEKOTOPONO LEJAOr0 THNA, HO NPU  ITOM
HeoOa3aTenpHo, 4TOOH oOe rpaHMIL MMEJAHM OAHMH M TOT XC WLEAb THN (AOMYCKAIOTCS M OTPULATEAbHHC
rPaHNGH) .

Liensie awurepannt — 3TO JIMTEPANH AHOHHMHONO NPEAONDPEAEACHHOTO THIA, HA3HBACMONO B RAHHOM
PYKOBOACTBE KaK YHusepcanbiviii yenvii. JIpyrne uenHe THNH HE UMEIOT auTepaioB. OnHAKO A1 KaXnoro
LE/ION0 THNA CYIIECTBYET HENBHOE MpeofpasoBaHne, KOTOPOE Npeolpasyer 3HAYEHHE THNA YHUGEPCANbHBIL Yensil
B COOTBETCTBYlOIIEE 3HAUEHME (ECJM OHO €CTh) ITOro mesoro tuna (cM. 7.3.5).

Homep nosuuMu IIEN0TO 3HAYEHNS — 3TO COOTBETCTBYIONIEE 3HAUCHHE THIIA YHUGEPCANLHOUL UEAbI.

Ilng Bcex wennX THUIOB NpPERONpeHcNeHW ONHM M Te Xe apudmermyeckue omepaupmnm (cMm. 7.2). Cunraercs
omnbKOoi, ecnM BHIMOJHEHHUE TAKOH Onepaumyn (B YACTHOCTH, HESBHOE Npeo0pa3oBAHME) HE MOXET NMPHBECTH K
INOJIYYCHHIO NMPABMWJIBHOIO pE3YyJIbTATA {TO €CTh, C€CIH 3HAYCHHC, OTHOCAIMICCCH K MATEMATHYECCKOMY pesyabTary,
HE ABJASETCA 3HAYEHHUEM LEJ0I0 THMA).

I'Ipenenu OrpaHHUYCHHS JNATNA30HA UCABIX THIIOB, OTIMUYHHX OT YHUGEPCAAbHO20 yeno2o, 3IABMCAT OT
peasm3auun. Peannaaums I0MXHA JONYCKaTh OObgBIECHME MIOGOTO LEION0 THNA, AMANA30H KOTOPOrO HAXOAMTCS
B npeaenax or MuHyc 2147483647 ao nmoc 2147483647 sxmounTenbHO.

ITpumepw

1 type TWOS_COMPLEMENT_INTEGER is range —32768 to 32767;

2 type BYTE_LENGTH_INTEGER is range 0 to 255;

3 type WORD_INDEX is range 31 downto 0;

4 subtype HIGTH_BIT_LOW is BYTE_LENTH_INTEGER range 0 to 127;

3121 Mpedonpedenennsvle yenvse mundas

EanncrBeHHBIM npenonpenencHabiM ueauM THnom asagerca tan INTEGER. duanazon tama INTEGER
3aBMCHT OT PEaJIH3alMH, HO NPH 3TOM TaPAHTHPYETCH, HTO OH MMEET mpenenbl or MuHyC 2147483647 mo numoc
2147483647. Tun onpeneseH ¢ BOCXOAAIMM AHATIA30HOM.

Mpumeuanue — Juanazon Tuna INTEGER 8 kouxpertoil peanusaumm Mmoxer Omith BuisiBreH apu nomoum arpubyron
'LOW u "HIGH.

3.1.3 Qusuuecxue munv
3uaueHns GuU3NUECKOTO TANA NPEACTABJIAIOT U3MEPEHHs HeKoTopoit BeawynuH. JIio6oe 3HaueHue dusnueckoro
THIA — 370 UEJOUMCACHHOS 3HAYCHHE, KPATHOS 6a30BOM cAMHMIEC W3MEPEHMS AAS JTONC TUNA.

physical_type_definition :: =
range_constraint
units
base_unit_declaration
{ secondary_unit_declaration }
end units;

base_unit_declaration :: = identifier;
physical_literal :: = [ abstract_literal ] unit_name

Omucanne ¢usnmueckoro tunma (physical type definition) onpemenser xak THn, Tak M NMOATHI STOI0 THMA.
CaM THN aBASETCS AHOHMMHHIM THIIOM, AMAMA30H KOTOPOTO YCTAaHABJMBAETCA pEaNM3auiueii; 3TOT AHANA30H
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JOJIXCH TOJIHOCTBHIO MOKPLIBATh AHANA30H, 3aMAHHKIA B onucaaun dusnueckoro THna. Ilogmun - 310 HMEHOBAHHBI
NOATHN YKA3AHHOTO JHOHHMHOIO 6A30BOrO THNA, NP ITOM B KAUECTBE HMMEHH ITOTO NMOATHNA HCHOJB3YeTcs
MM$, 3aJAHHOC B COOTBETCTBYIOWIEM OOBABJACHHM THNA, A4 AMANA30H MOATHAA — 3TO 3aJAHHBIL JMANA30H.

Kaxpas rpaHsng B OrpaH{ueHMH AMANA30HA, MCMOJMB3YEMOrO B ONMUCAHMH (DU3NUECKOrO THMA, AO/IKH: OHTDH
TIPEACTABACHA B BHAC JIOKAJBHOIO CTATHYECKOTO BHIPAXKEHMS HEKOTOPOTO UENAOr0 YHCIAA, HO INPH  JTOM
Heo0s13aTe/IbHO, 4TOOH ©00¢ rpaHulBl UMEMM ORMH M TOT Xe LEABt THN (ROMYCKAIOTCS M OTPHUATEIbHHE
FPAHULIBT).

Kaxnoe ofwsBicHHC eAMHHUN (6o GazoBoit, An60 BTOPHUHOI) OnpenensieT ums edunuybi. IMeHa exuHML,
crosmc B OGBABACHHSIX BTOPHUHBIX eamHuu, (secondary unit declaration), AomXHH 6MTh SBHO WIHM HEABHO
OnpeacyeHn B TCPMHHAX LENOUNCIEHHBX, KPATHHX 6a3oBoit exuHuLE OObSBICHUS THNA, B KOTOPOM OHHM CTOST.

AGCTPaKTHBI AUTEpas (CCAM 3a4aH), SBJASIOWMICH COCTABHOM YacThiO (PM3NUECKONO JHTEpasa, CTOSIIEro B
06bABAECHMH BTOPHYHON EOVHHLBL, AOIXKEH OMTh NMPEACTABJEH B BHAE LENON0 JIMTEpPANa.

Ou3snuecknit IMTEPaN, COCTOSUIMIA MCKJIIOUMTENHHO M3 MMEHH CGAMHMIN, SKBUBaJeHTeH | (uenoro Tumna), sa
KOTOpO# CAEAycT ITO HMSA.

Ina xaxnoro 3HauYCHUS (PM3MUECKOTNO THNA CYMECTBYET COOTBETCTBYOmeil Homep mosuuum. Homep mosmmum
3HAYEHHS, COOTBETCTBYIOLIEr0 MMEHH CAMHMIB, — 3ITO KOJAMYECTBO 0a30BHIX ENMHMI], NPEACTABASEMBX 3THM
HMEHeM canHAUb. HoMep mo3umuu 3HAWEHMS, COOTBETCTBYIOWIETO (DH3HUCCKOMY JHTEPany, HMCIOIUEMY CBOCH
COCTABHOIt uacTbi0 abCTpakTHpit AMTEpan, —— 210 Haubonbuwiee Ienoe, He Gonbliee MPOM3BENCHMSI ITOTO
a6CTPaKTHOIO JINTEPAna Ha HOMEP MO3MUMHM COMYTCTBYIOWIENO MMEHM CAMHHLBL

Oas Bcex ¢M3HUECKHX THMOB MpedompencicHHl OOBM M Te Xe apudMmermueckuwe onepauuu (M. 7.2).
Cuuraercss ommOKOM, CCM BHIMOJTHEHHE TAKOM OMEPAuMM HE MOXET NPUBECTH K NPABAJIBHOMY Pe3yabTary (To
€CTh, €C/IN 3HAUCHHMC, OTHOCSUICECH K MATCMATHUYECKOMY PE3Y/bTATy, HE SBAMETCA 3HAUEHHEM (DHU3HUECKOro
THMNA).

Ilpepennl OrpaHMMEHHS JMANA30H2 (DU3MYECKUX THIOB 3aBHCAT OT peanusaumd. Peanausauus IOJXHa
aonyckath oObsiBienne Jai060ro ¢u3NUECKOr0 THMNA, AMANA3OH KOTOPOTO HAXOAMTCA B MNpedesax OT MHHYC
2147483647 mo rumoc 2147483647 BKAIOUNTENBHO.

pumepst

1 type TIME is range —1E18 to 1E18

units

fs; - - dhemrocekynaa
ps = 1000 fs; - - mukocexymama
ns = 1000 ps; - - HaHOCEKYHHa
us = 1000 ns; - - MHKpOCEKyHAA
ms = 1000 us; - - MwuIHCEXYHAA
sec = 1000 ms; - - cexyHma
min = 60 sec; - - MuHYTa

end units;

2 type DISTANCE is range 0 to 1E16

units

- - Gasopasi eAMHMNA:
A; - - aHICTpEM

- - MepH AJWMHH:
nm = 10 A; - - HAHOMETP
um = 1000 nm; - - MHKDOMETDP HAM MHMKPOH
mm = 1000 mm; - -~ MHLIAMETP
cm = 10 mm; - - CAHTHMETP
m = 1000 mm; - -~ MeTp
km = 1000 m; - = KHJIOMETpP

- - AHrmiickHe MepH IJIMHH:
mil = 254000 A; - - MIWUmMAKHM
inch = 1000 mil; - - IOIOUM
ft = 12 juch; - - dyr
yd = 3 ft; - - ApA
fm = 6 fi; - - CaxeHb
mi = 5280 ft; - - Muag
1g = 3 mi; - - sura

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

X : = SA+13ft—27inch;
y : = 3ns+Smin
z ; = ns/ps;
x : = y/10;
I PHMEUYUaAaHHWCEC — CJICJICTBHCM BbLILIECTOAINX onpenenenm"i ABJIACTC] CIIeAYIOMEE: €CaH 1 ue BXOZHMT B AHANA3IOH, 3aRAHUNLIT

onucaieM (Gu3HYECKOrO THNA, TO MMs 0A30BOIM EAMHMLbI, CTOMEE OTAENDBIO, HE ABNAETCS AOTYCTHMBIM JIMTEPANOM (PHIHUECCKONO THNA.
Has npeoGpazosanmit Mexay aGCTPAKTHBIMM 3HAYEHMsMM K (UIMUECKHMMH 3HAYEHHMAMH MOTYT GbiTh MCrONs3oBanbl ATPHByTHt POS M
VAL.

3131 T pedonpedenennbve puauvecKkue munau

EavHCTBEHHHEM mipemonpeaeieHHEM duanvyeckum tunoM seasercs tan TIME. uanaszoH 3Toro THNa 3aBHCHT
OT peajJM3alyH, HO NMPH ITOM TAPAHTHPYETCS, YTO OH HAXOAMTCS B mpeAenaax or muuyc 2147483647 mo nmoc
2147483647. Tun onpencneH C BOCXOAAIIMM auamasoHoM. Bce cnemudmkanum 3agepXek JOMXHb OHTh THOA
TIME. O6basacane thna TIME comepxurca B nmakere STANDARD (cm. pasmen 14).

ITo ymonuanmio GasoBas eaunuua TMna TIME (1 cdemrocekynma) sisnsercss npedenom paspewenus Ias
tuna TIME, Jlio6oe anHauenue tuna TIME Mmenbwee, uem otor npegen, ycekaercs A0 0 BpEeMEHHHIX COMHMLL.
Peasmsauus MOXET AONMYCKATb, UTOOB MPM KOHKPCTHOM BLIMOJHEHMH MOAEAHpOBAHUs (cM. 12.6) B KauecTse
npeaena pacwmpenns Owna BefpaHa Bropuunas cauepua tind TIME. Boace Toro, peannsaums MOXeT
OrpaHMYMBATL TOYHOCTh npeacTaBiaeHus 3HaueHit tmna TIME u pesyabratos Beipaxenuit thna TIME npu
YCJIOBMHM, UTO SHAYEHHS, MMEIOIIHE TAKYyI0 Xe Majyil0 BeJMYMHY, UTO M MNpedesi pPAspelieHMs, MOTyT ObiTh
NPEACTaBACHH B PaMKax 3Toro orpaHuueHus. Cumraercs omnCKoif, ecim KoHkperHass eaunuua tuna TIME
crout B JIOGOM MECTe BHYTPH HEPApXMH NPOEKTA, ONpEnefomed Moaeab A1 MCTIONHEHHs, U HOMED MO3MLMH
ITOiM €JMHHMLB MEHbIIE, YeM HOMEP MO3NLHHM BTOPHYHOI €AMHULB, BHOPAHHON B KAUECTBE MPEAENd Pa3pelueHHs
ans tana TIME B TeueHue BHINOJHEHHS 3TOH MOACAM.

IMMpumeuanue — Bubupas nroprunyio equumuy tina TIME B xauecTse npeacna paspemienHs AAs 3TOTO THIIA, MOXIO
nocTHubL Gosiee AMTENBIOrO NEPHOAA BPEMEHH MOJENMPOBAHMS € MEHBLIEH TOUHOCTBIO HAM HAo0opoT, Gonee KOPOTKONO MEPHOAA BpEMEHH
MoneaHposanus ¢ Gonee BBICOKOM TOMHOCTBIO.

3.1.4 Haasarouue munot

IMnasaomue TMOE obecneunBaloT npubamxenue K AcHCTBHTEARHMM uncaaM. [InaBaompe THOBI MMEOT
nonb3y B MOAENAX, B KOTOPHX TOYHAA XAPAKTEPH3AUMA BHIUHCIACHHS € MAABAIOMICH TOUKO HE MMeeT o0coboii
BAXHOCTH HJIM PCLIAOLIEIO 3HAUCHHM.

floating_type_definition :: = range_constraint

Onucaune maasawomero thna (floating_type_definition) onpegenser xak THm, TaK H NOATHN 3TOrO THINA.
CaM TN gBasercsd AHOHMMHBIM THIOM, AMANA30H KOTOPOIO ONPEACNAETCA PeanH3auMeii; 3TOT AMAna30H ROJXEH
NOJIHOCTHK) TOKPHIBATh AMANA30H, 3aAHHHI B ONMUCAHMM ILIABalowiero Thna. IloagTHn - 2T0 MMEHOBAHHBIA
NONTHA YKA3aHHOTO ARHOHMMHOTO 0a30BOTO THMA, MPH ITOM B KAUECTBE MMEHHM JTOIO MOATHNA HCOONB3YETCH
HMS, 33aHHOE B COOTBETCTBYKOLIEM ONHCAHMHM THNA, a4 AMANA30H MOATHNA — 3TO 3aJAHHBIN QHAMA3OH.

Kaxnpas rpanMua B OrpaHMYEHMHM AHANA30HA, MCHOONB3YEMOTO B OMHCAHMH ILIABAIOINETO THNA, OOKHA OWTH
NPEACTABACHA B BHAEC JIOKUIBHOTO CTATHYECKOTO BHIPDAXKEHHS HEKOTOPOro MNJIABAIOIICTO THMNA, HO TPH 3TOM
HeoGa3aTesIbHO, YTOOH ofe rpaHMILH MMENHM OAMH M TOT X€ NJABAIWMH THN (HONMYCKAIOTCH M OTPHUATCIbHHIC
TPaHHULE]).,

IMnasaomme JMTEPANH — 3ITO JMTCPAJN AHOHHMHOIO MPEAOTIPEAEJEHHOIO THNA, HA3BIBAEMOTO B AAHHOM
PYKOBOACTBE KaK yHuaepcanbnoui delicmaumenvnbid, JIpyrue miaBaloliue THOH HE AMEIOT JurepasoB. Oauako
/IS KaXAOro IUIABAIOIIETO THMA CYHMIECTBYET HEsBHOE npeolpa3oBaHMe, KOTOpoe npeofpasyeT 3HauyeHHMEe THNA
YHUGEPCAnbHblli Oelicmaeumendvrblli B COOTBETCTBYIONIEE 3HAYECHHME (€C/M OHO €CTh) ITOrO IUIABAIOIIErO THMA (CM.
7.3.5).

IIna BceX mNAaBAaIOMMX THIOB NpEAONPEACJACHW OXHM M Te Xe apudMmernueckue omepauud (cM. 7.2).
Cunraercs omMOKO#, eC/l BHIOJHEHHE TAKOM OMEPAUMM HE NPHBOAMT K MOJYUCHHMIO NPABWILHONO pe3yJbTara
(TO ecTb, €C/NM 3HAUCHHUE, OTHOCAINEECS K MATEMATHYECKOMY pe3y/abTaty, HEe 4BJASETCd 3HAYCHHMEM ILIABAIOLICTO
Tana). B cayuae omepaumit Hag NAABAIOIKMMM TMOAMH K PEAJM3ALHH HE MNPEAbABASIOTCS TpeGoBaHMA K
OOHADYXEHMIO YKA3aHHOM BHINE OWMOKM, TAK KAK BHSBJACHHE COCTOSHMA NEPENOJHEHHS, BO3HHKAOWMX B
pe3y/ibTaTe OmepauMii ¢ IUIABAIOIINMHK THNAMHM, AJiS OOMBIIMHCTBA MALIMH SBASETCH TPYRHOBHITOJIHHMBIM.

Ilpenens OrpaHMYeHMs] [HATIA30HA INJIABAIOWMX THUIIOB, OTJHYHBIX OT YHUGEPCANbHOZO OelicmaumenvHozo,
3aBUCAT OT peayim3aumu. Peanusauus ROMXHA AONYCKaTb OObsSB/AEHHE JAIO00N0 MJIABAIOMErO THMA, AMANA30H
Kxoroporo Haxomurca B npeaenaax or mMudyC 1E38 mo mmoc 1E38 BxkmiounrtenvHo. IlpencraBfieHse NAaBaomero
THOA AO/XKHO BKAIOYATh KAK MHHUMYM IICCTh ACCATHUYHHIX l.lldd)p TOYHOCTH.

3141 Mpedonpedenennse naacamuue munbo
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EIVHCTBEHHHM NpeIonpeAe/ICHHBM MIaBawiM THNoM aeasercs Tun REAL. Juanason tuma REAL sasucur
OT NPHMEHAEMOM MAMMHB, HO NpH 3TOM TAPAaHTHPYCTCH, UYTO OH MMEET npeaensl or MuHyc 1E38 go nuasoc
1E38 Bka0yHTENIBHO. THIT ONPEAENCH ¢ BOCXOAALIUM  HAMA3OHOM.

MMpumeuwanne — HAnanason tuna REAL B xonkpersioit peaamaauus MOXeT Obith BuisBaen npn noMomu arpubytos 'LOW
n HIGIL

32CocTaBuHube THNH

CocTaBRbiC THNB HCTIOL3YIOTCS NSt ONPEAENeHust coOpannit 3Hauchuit, OHHM BKMIOUAIOT B ce6S KaK MACCHBH
3HaueHmit (COOpPAHMC 3HAYECHMIT ONHOPORHOIO THNA), TAK M CTPYKTYpPH SHAuCHHUl (cobpanve 3HAUCHMIT
NOTCHUHANIBHO HEOAHOPOOHMX THIOB).

composite_type_definition :: =
I array_type_definition
I record_type_definition

O6vbexT cocTaBHOTO THNA NpeacTasaser coboit coOpaHue 00BEKTOB, KaXAWii M3 KOTOPHX MpPEACTABASET Co6oii
OAMH JIEMEHT ITOTNO COCTABHOrO 0ObekTa. COCTaBHOM THN MOXET COAEPXKATH I/EMEHTH TOJNBKO CKAJSPHOTIO,
COCTABHOIO HJIH CCHIIOYHOTO THMOB; IJMEMEHTHl (DAaii/IOBHX THIIOB B COCTABHOM THNE HEAONYCTHME. TaknM
o6pa3oM, 0OBEKT COCTABHONO THMA B KOHEYHOM CYe€Te NMPEACTaBAseT coboil cofpaHue oObBEKTOB CKaNSPHOIO MM
CCHIJIOUHOrO THNA, OAMH ISl KAXAONO HECOCTABHOIO MOAJJEMEHTA ITOTO COCTABHOTO OOBEKTA.

3.2.1 Hudexcupyemvie munot

HHpexcupyeMplii 00bEKT SBASIETCS COCTABHBIM OOBEKTOM, COCTOSINMM M3 JJAEMEHTOB, HMCIOMMX OAMH M TOT
xe noarun. VIMS JNE€MEHTA MaccMBa HCHIONL3YETCH BMECTE C ORHMM Wian Oojiee 3HAYCHHAMH HMHZCKCOH,
NPHHAL/IEXAMMX K 3aJAHHOMY AMCKDETHOMY THMIY. 3HAUCHHEM HHACKCHPYEMOTO OOBEKTA SBASETCH COCTABHOC
3HAYEHUC, COCTOSILICC M3 3HAUECHHH €r0 JJICMEHTOB.

array_type_definition :: =
unconstrained_array_definition
| constrained_ARRAY_definition
unconstrained_array_definition :: =
array ( index_subtype_definition)
{ index_subtype_definition } )
of element_subtypc_indication

constrained_array_definition :: =
array index_constraint of element_subtype_
indication

index_subtype_definition :: =
type_mark range < >

index_constraint :: = (discrete_range {,discrete_range})

discrete_range :: = discrefe_subtype_indication
| range

WunekcupyeMblit ofbEKT XapakTepH3yeTCsl YHC/AOM HMHACKCOB (PAa3MEPHOCTBIO MACCHBA), THMIIOM, NO3MUMeEl N
ANAMA30HOM KAXAONO HHAECKCA, a TAKXKE THUNOM M BO3MOXHBIMM OrpaHMYCHMSIMH €ro 3seMeHToB. [lopsamok
MHACKCOB MMEET 3HAUEHME.

OOHOMEPHHIA MACCHB MMEET HHANBMAYAJBHBIA OSMEMEHT MM KaXIOr0 BO3MOXHOIO 3HAYEHHS MHAEKCA.
MHOroMepHBIil MACCHB MMEET MHANBHAYAJBHHM 7AEMEHT A5 KAXIO0M BO3MOXHOM MOCAEHAOBATENBHOCTH MHAEKCOB,
Koropas Moxer OBITh CocTaB/cHAa BHOOPKOM EIMHCTBEHHOIO 3HAUEHHS IJII KaXAOTO HMHAEKCA (B 3aN3aHHOM
nopaaxe). Bo3MOXHBIE 3HAYEHHMS JUIS KOHKPETHOTO MHACKCA — STO0 BCE 3HAYEHMS, TNPHHAQIEXKAMME
COOTBETCTBYIOLIEMY AMANA30HY; HTOT AMANA3OH 3HAUCHNH HA3BIBACTCH OUGNA30HOM UHOEKCQ.

Onucanue HeorpaHHUEHHOTO MHAEKCHpyeMore Tuna (unconstrained array definition) onpemenser MHAEKCH-
pyeMuii TMn M uMs, obosHauaomee 2ToT THO. [N KAXAOro OOBEKTa, MMECIOLIETO TAKOM THN, KOJHYECTBO
HHACKCOB, THN M NO3ULMUSA KAXIOr0o MHAEKCA, a TAakXe NMOATHN NEMECHTOB TAKHE XE, KaK B ONMHMCAHMHM THIMA.
ITodmun undexca AN KOHKPETHOH MO3WIMH MHACKCA — 3TO (MO ONpENEJCHMI0) NOATHI, O0O3HAUCHHEBI METKOM
THnA (type mark) B COOTBETCTBYIONIEM ONpeAesicHMu noaruna mHAcKca (index subtype definition). 3mauenus
JICBOM WM 1paBoil TPaHMI] KaX@oro NMANAa30HA HHAEKCA HE ONpEAesIeHH, HO JAO/DKHB NPHHAUIEXATH K
COOTBETCTBYIOIIEMY MOATHIY MHACKCA; AHANOTMYHO, HAMNPABJACHME KAXAONO AMANA30HA MHAEKCA HE ONPEACNCHO.
CumBos < > (Ha3biBaeMblit 6OKCOM), CTOSAINMII B OMMCAHNM NOATHNA MHJACKCA, YKA3HBAET HA HEONPEACIACHHHI
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AWAMNA30H (PAsMUHHLC OGbCKTH 5TOr0 THRA HEOGN3ATCABHO AOMXKHL MMETh OAHHAKOBHIC FPAHWLG M HANPABJIEHIIC
AHANIA30HA).

Omucanie orpaHMYCHHONO HHAackcHpyemoro thna (constraincd array definition) onpeacasier Kak MHEEKCH-
pyeMmulit THMRN, TaK M AOATHA JTOro THAA:

1) UnpekcupyeMbtit THN ABJASCTCA HEABHO OODBSBNICHHBIM JHOHAMHHIM THNOM; JTOT THI ONPEACANCTCS
(HESIBHBIM) OMHCAHMEM HCOTPAHHUCHHONO WHACKCHPYCMOTO THNA, B KOTOPOM YKA3QHIE MOATHAR 3NEMEHTOR
(element subtype indication) konMpyeTcsi 113 ONHCAHNS OrPAHITUCHHOTO HHAEKCHPYEMOrO THNA, H B KOTOPOM
MCTKA THNA KaXJAOr0 OMHCAHMS MOATHNA MHACKCA OOO3HAUACT NOATHN, ONPEACEHHBI1 COOTBCTCTBYIOMIIM
JUCKPEeTHRIM auanasoHoM (discrete range).

2) Wnackcupyemslit noaTHm — JTO MOATHI, TOJYYCHHBI HAAOXKEHHEM OrpaHinucHus wunaekca (index
constraint) Ha 3TOT HHACKCHPYCMBI THM.

Ecmn ans oObaBieHMS THOA MCAONBL3YCTCS ONHCAHME OTrPAHHYEHHONO HHAEKCHPYEMOrO THNA, TO NpOCTOE
HMSI, ONMMCHLIBAEMOC ITHM OOBABJACHICM, 0003HAUAET MHAEKCHMPYEMBIIT MOATHN.

HanpasneHnc AMCKPETHOrO AHANA30HA COBMAAACT C HANPABACHHEM [NANA30HA (range) I YKa3auus
auckperdoro noarnna (discrctc subtypc indication), koropnic onmpcaeasiOT DTOT AHCKPCTHBIT AHANAZOH.

pumepor

1 - - IIpamepnl 06BABACHNIT OrPAHHYCHHBIX MACCHBOB

a) type MY_WORD is array (0 to 31) of BIT;
= = CJIOBO NaMATH ¢ BOCXOASAIUHM AHANTA30OHOM

6 type DATA_IN is array (7 downto 0) of FIVE_LEVEL_LOGIC;
-~ BXOﬂHOﬁ nopT ¢ HHCXOASIIUM AHANA30OHOM

2 - - Tlpumep oObABACHHI HEOrPAHHUCHHBIX MACCIHBOB

type MEMORY is array (INTEGER range < > of MY_WORD;
- - MAacCHB NMaMATH

3 - - MpuMepn OGBABIEHHIT HHICKCHPYEMBIX OOBEKTOB

a) signal DATA_LINE : DATA_IN;
- - ompegejsieT BXOAHYKO IIMHY JAHHBIX

6) variable MY_MEMORY : MEMORY (0 to 2**n — 1);
- - ompeaejadeT NaMaTb M3 2%% 32-paspsaHBiX C/0B

Mpuwme uanun e — lpasuna B oTHOWEHUH OGLABACHHIT OFPANMUCHHBIX THIIOR O3HAYAIOT, UTO OOBABAEHHE OrPAHHUYEHHONO
HHACKCHPYEMOTO THIIA TAKOE, KakK

type T is array (POSITIVE range MIN to MAX) of ELEMENT,
IKBHBANGHTHO ClEAyIomeli NOCACAOBATENBHOCTH OOBABIEHHIN

subtype index_subtype is POSITIVE range MIN to MAX;
type array_type is array (index_subtype range < >) of
ELEMENT;

subtype T is array_type (index_subtype);

rae index_subtype w array_type smasiorcs anonmMubiMu Creposatensno, T — 370 ums noarvna u BCe 00bexTHl, 0OBABACHHBIE ¢ 3TOM
METKON THNA, SBIKIOTCS MACCMBAMM, MMEIOWIMMU OAMH M TOT XE AMANA30H HHAEKCA.

3211 Ozpanuuenus undexca u duckpemnse duanaszonbs

OrpaHnJYeHHE MHAEKCA ONpeAessieT NMANa3’0H WHAEKCA VI KAXIOro HHAGCKCA B HHACKCHPYEMOM THIE M TEM
CaMHM TPaHHUL COOTBETCTBYIOIIETO MAaccHBA.

Insg MUCKpETHOro AMANA30HA, IPAHALE KOTQPOTO 3aXaHH B BHMAE UHMCJIOBHIX JIMTEPAJOB MAM aTpubyroB, u
HCTONb3YEMOIO B OMMCAHMM OrPAHMYEHHOIO MACCHBA, TOXPA3yMEBAETCHd HENBHOE NPeoOpA3OBaHME 3HAYCHHS
xaxzaoit rpanuus B npegonpeaenenneiit Tnn INTEGER, a tanom ofonx rpanun (mo HesBHOro npeoGpasosanms)
SBNMETCH THMN YHUGEpCaAbHbUi uenvui. B mpormBHOM Cnydae ofe IpaHMUB AOJDXKHH OHITH OJHOTO M TOIO Xe
AMCKPETHOTO THNA, OTJMYHOIO OT THNA YNUGEPCANbHLUL UEAbll; ITOT THN JROMXEH ObITh ONPEAETSEeMBIM
HE3aBACHMO OT KOHTEKCTa, HO ¢ yueToM Toro (pakta, 4YTO OH AO/UKEH OHTH AWCKPETHHIM M YTO 00€ rpasHmH
IO/KHH MMETh OAMH M TOT X€ THI. JTH NPaBWIa NPAMEHUME TAKXKE K AMCKPETHOMY AMAIA30HY, MCIOAB3YEMOMY
B CXEME MTEPAUMHM WIA B CXEME TFeHEPAIMH.
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Ecav orpaHmucHHC MHICKCA CTOMY pocAe MCTKM THMRAA B YKAa3dHMI NOATHNA, TO THN MAH TIOATHI,
0603HauAEMBIN DTOH MCTKON, HC AOJIXEH, B CBO OMCPCAb, HAJATATh OrPAHWMCHME MHIcKca. Mcrtka Tuna
RoAXHA 0003HAUaTh JiMGO HCOFPAHMUCHHBIN MHIACKCHPYCMbIit THI, AnGO CCHUIOUHBI THN, YKA3HWBAIOMMIA HA
TAKOW X¢ HHACKCHpyembiit Thn, B oboux C/YyUasX OrPAHHUCHMC MHAEKCA IOMXKHO O0CCNEUMBATL IWCKPETHLI
AMATIA30H AAM KAXAOr0 MHACKCA 3TOM0 MHAEGKCMPYCMOIO THNA, a4 THN KAXAOMO AMCKPETHOrO AHANA30HA MOMXKEH
COBMAAATh C THIOM COOTBETCTBYIOLUICTO HHACKCA.

OrpaHHYEHHE HHACKCA COGMECMUMO ¢ THNOM, 0003HAYAEMBIM METKOIT THNA, CCIM 1 TOJHKO CC/IH OrpaHMUEHHE,
ONpeaeasicMOC KAXALIM AHUCKPCTHHIM AMANA30HOM, COBMCCTHMO C COOTBETCTBYIOWHM NOATHTIOM HHAEKcA. Ecau
KaKoit-HUOYAp M3 HOUCKPCTHBIX AHANA30HOB ONMpPCACASCT MYCTOH AMANIA30H, TO 000 MACCHB, OrPAHHUYCHHBII
TAKMM CTIOCOOOM, SIBASICTCS MYCHMbIM MACCUGOM, HC MMCIOLIMM KOMIMOHEHTOB. 3HAUCHHE MACCHBA ydoaremaopsiem
OrPAHHUCHUIO MHIECKCA, CCAM B KAXION MO3MUMH MHACKCA OTO 3HAYCHHME M ITO OTPAHHUYEHHE MMEIOT OJUH H
TOT Xe¢ AnanasoH uHAckca. (Hcobxoaumo yuecth, UTO NpHCBAMBAHWE M HEKOTODHIC APYTHC ONECpauMH Hax
MacCHBAMH BHI3HIBAIOT HEABHOC NpcobpazoBanuc THNA).

Anana3oH MHACKCA OIS KAXAOrO MHICKCA MHACKCHPYEMOro ofbekTa YCTAHABIMBACTCS CJIEAYIOLMM 00pa3oM:

1) Ina mepeMeHHOIT MAM CHTHANA, ONMCAHHBIX OOBABACHHCM OOBEKTA, YKA3AHHC NMOATHNA B COOTBETCTBYIOLIEM
o6bABNCHHH OOBEKTA AOJIXKHO OMNPCACASTH OFPAHHUCHHBIN MHICKCMPYCMBI MoaTHN (2 CICAOBATENbHO, AMAMA30H
WHJCKCA JUIS KAXIOTo MHACKCA DToro olmekrta). Te xe TpcGoBaHMs BCPHBL AT YKA3AHMS NONTHNA B OOLSBICHHH
3JIEMCHTA B OMHCAHMY HHACKCHPYEMOrO THUMA, CCAH THM JJCMCHTA CTPYKTYDBl SIBASICTCH MHACKCHPYCMBIM THIIOM,
H AAg YKA3aHNSA 0OATHNA OJJACMCHTA B ONMCAHHMH HHACKCHPYCMOro THANA, €CIM THO IJNEMCHTA HABJASCTCH
HHIACKCHPYEMLIM THIIOM.

2) [Ins KOHCTAHTH, OMHCAHHON OObsBAEHMEM OOLEKTA, AHANA3OHBI HHAEKCA ONMPEACSIOTCS HHHIMAIU3NPY-
OLIHM  3HAYCHHEM, CCIH NOATHN KOHCTAHTHI HECOrpPAHHUYCH; B MPOTHBHOM CAYYAac OHH OMNPEACTAIOTCH ITHM
NOATHNOM (B OTOM CAyud€ MHHUMAIHM3UPYIOLICC 3HAUCHHE NPEACTABASET COOOM pesyabTar HesBHOro mnpeobpa-
30BAHHSA THUMA).

3) Mns arpubyTa, 3HAUCHHC KOTOPOrO 3aAaHO cncundHKALMCIt aTpuByTa, ANANA30HH MHAEKCA ONPEAESIOTCS
BHIDAXCHHEM, 3AAHHBIM B CRCUMHKAUMM, €CaH moaTHN ATpuOyTAa SABASETCS HEOrPAHMYEHHBIM; B MPOTHBHOM
CJIyude OHH ONPENCAHIOTCA JTHM MOATHNOM (B ITOM CJAy4ae 3HaucHHME aTpulyTa SIBASETCS PE3YIbTATOM HESBHOIO
npcoOpa3oBaHug MOATHIA).

4) Jlna moboro MHAEKCHPYeMoro oGneKTa, HAa KOTODHIT MMEETCH CCHIIOMHOE 3HAYEGHHE, AMANA30HBI MHAEKCA
ONPEneasOTCs ONEPATOPOM, CO3AAIOIWMM 3T0oT 00BEKT (CM. 7.3.6).

5) Hns obwexTa mnutepdeiica, OfbsBAEHHOrO C YKA3AHMEM TNONTHNA, ONPENENSIOMMM OrPAHMYEHHH
MHIEKCHPYEMBIil MOATHN, AHANA3OHH HMHAEKCA ONPEACASIOTCH STHM TOATHUIIOM.

6) ina dopmanbHOrO nNapaMeTPa MOANPOrpAMMb, HMEIOIIENO HEOrPAHHYEHHMH WHACKCHPYEMHIt THI,
AMAnasoHbl HHACKCA MOJYYAlOTCSd M3 COOTBETCTBYIOLUETO IJJIEMCHTA CONOCTABJACHHA B TNPHUMEHAEMOM BbI30BE
TTOANPOTPAMMBI.

7) Ins GopManbHOrO NapaMeTpa HAacTpoiiku o6bexTa MPoeKTa, MMEIOLIEr0 HEOrPAHMYCHHHI HHACKCHPYEMblil
THI, AHANA30HH MHACKCA MOJYYAIOTCH W3 COOTBETCTBYIOIUENO S/IEMEHTA CONOCTABJICHHS B OMHCAHMM COOTBETCTBUS
NapaMeETPOB HACTPOIKH NPUMECHSEMOTO (SBHO MJIM HESBHO) CBSI3BIBAIOILETNO YKA3aHHS.

8) llna dopmanbHOrO NMOPTA OOBEKTA MPOEKTA, HMEIOWIETO HEOTPAHMYEHHHIT MHACKCHPYEMHIA THI, AVANA3OHH
HMHAEKCA TMOJyYalOTCA M3 COOTBETCTBYIOMIENO 3/IEMEHTA COMOCTARJCHMSI B ONMHMCAHHM CONOCTABJEHHA MNOPTOB
TIPHMEHAEMOr0 (SBHO MW/ HESBHO) CBA3HBAIOIICIO YKA3AHHS.

9) Ong nOKaAbHEX MAPAMETPOB HACTPOIKM KOMIOHEHTA, MMEIOIIEN0 HEOrPAHMYCHHHI WHIEKCHPYEeMBi THM,
AMANAa30HH MHIEKCA MOJYYAKOTCSl M3 COOTBETCTBYIOLIETO 3/IEMEHTA COMOCTABJICHHS B ONMCAHMM COOTBETCTBMS
NapaMeTPOB HACTPONKM MPUMEHSAEMOTO OrepaTopa KOHKPETH3aLHM KOMIIOHEHTA.

10) Jna nokanbHOro nopTa KOMIIOHEHTAa, HMCIOMEr0 HEOTPAHMUCHHBIM MHASKCHPYEMBIH THI, AUANA30HH
HHACKCA IMMOAYYAIOTCA M3 COOTBETCTBYIOINEIO JJIEMCHTA COMOCTABJCHMY B ONUCAHMHM COOTBETCTBHA IIOPTOB
NPUMEHAEMOIO ONEPATOPA KOHKPETH3ALUN KOMIIOHEHTA.

Ecim  auanasoHn MHAEKCA A48 ofpekTa uHTEpdeiica MNOIYyvalOTCs M3 COOTBETCTBYIOIUENO 3/EMEHTA
COTOCTABJAECHNSA, TO OHH YCTAHABIMBAOTC Anbo hakTHuecKoi YacTbio, Au60 (POPMATBHON YACTBIO TOTO /EMEHTA
CONIOCTABJIEHNSI, B 3aBHCHMOCTH OT BHMAa 3TOro obbexra:

1) Mna obvekra murepdeiica BHAA in, inout mam linkage, eciu hakTHueckas 4YACTh COAEPXRAT (DYHKIHIO
npeoGpa3oBannsl THNA, TO THI Pe3yabTara 3TOM (DYHKUMM AO/KEH GHTH OrpaHHYEHHBIM MHACKCHPYEMHM THIIOM,
a4 AMana3oHH MHIEKCA MOJYYAlOTCs M3 JTOr0 OrpaHMYEHHOTO NMOATHMA; B NMPOTHBHOM CAYYae AHANA30HH MHACKCA
NONYyaTcs M3 OOBEKTA MM 3HAUCHHN, MPEACTABJAECHHOrO (haxTHueckuM OGO3HAYEHHEM.

2) JOas obvekta murepdeiica Buma out, buffer, inout uwam linkage, ecaim ¢opManbHAss YacThb COREPXRAT
dyskunio npeolpasoBaHMsi THNA, TO MOXTHN TNAPAMETPAa IJT0H (YHKOMM JONXEH OWTH OrPAHHYEHHHM
HHACKCHPYEMBHIM THIIOM, a AMANA30HbBI MHAECKCA MOAYYAIOTCH M3 3TONO OFPAHMUCHHOIO MOATMNA; B NPOTHBHOM
Clyyae AMAnasoHHl MHACKCA MOJYYaloOTCs M3 0OBEKTAa, NPEACTaBAEHHONO (akThueckmM 0O0O3HAUYECHMEM.

Jna obbekTa unrepdeiica BmAa inout wm linkage AMAnNa3oHH WMHAEKCA, YCTAHABJIMBAEMBIE MO MHEPBOMY
nPaBWIY, AOMAXHH ObiTh MACHTHYHBI AHANMA30HAM MHACKCA, YCTAHABIMBAEMBIM MO BTOPOMY MpPaBHIY.

3212 T pedonpedenennwve undeKkcupyemse mun bt
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MpenonpeaenenupMyn maAekcupyemuMu Tunamu asagiores STRING n BIT_VECTOR, onucaHHBE B MaKeTe
STANDARD B paspenc 14.

3uauennamu npeponpenacacaroro Tana STRING saBasioTcss oqHOMEpHBE MACCHBBL MPEAONPEAENICHHOIO THNA
CHARACTER, wuHzekcupyeMbie 3HAUECHMSMH npexonpeaenacHsHoro tuna POSITIVE:

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

3uauennamu npeaonpencacHioro tuna BIT_VECTOR sasasioTcss MaccHBel npexonpenesenHoro tuna BIT,
HMHAEKCHpPYEMBIC 3HaueHusiIMH npenonpenenennoro tuna NATURAL:

subtype NATURAL is INTEGER range 0 to INTEGER'HIGH;
type BIT_VECTOR is array (NATURAL range < >) of BIT;

Hpumepwvt
1 varitable MESSAGE:STRING (1 to 17) : = “THIS IS A MESSAGE”;
2 signal LOW_BYTE : BIT_VECTOR (1 to 7);

3.2.2 Cmpyxmypuoie munot
CTpyKTYpHBI THII — 3TO COCTABHOM THII, OOBEKTH KOTOPOIO COCTOST M3 MMEHOBAHHHIX JJIEMEHTOB. 3HAYEHHEM
CTPYKTYDHOrO OOBEKTA SIBMSETCH COCTABHOE 3HAUEHMC, COCTOSIIEE M3 3HAUCHWH €ro 3/IEMEHTOB.

record_type_definition :: =
record
element_declaration
{ element_declaration }
end record

clement_declaration :: =
identifier_list : element_subtype_definition;

identifier_list :: = identifier {,identifier}
element_subtype_definition :: = subtype_indication

Kaxnoe obpaBnenue anementa (clement definition) onmcmiBaer sneMeHT crpykrypuoro tuma. Haenrnduxa-
TODH BCEX 3/IEMEHTOB CTPYKTYPHOIO THIA JONXHH OHTH yHRKanpuwiMu. HMcronn3osanve uMenu, obosnauaomero
3JIEMEHT CTPYKTYPH, HEIONMYCTHMO BHYTPH ONHCAHMS CTPYKTYPHOIO THNA, KOTOPOE COACPXHT OOBABACHHE ITOrO
3/IEMEHTA.

O6paBNcHAE JMEMEHTAa, CONEPXKAIMEE HEOCKOAbKO HACHTHOHKATOPOB, 3SKBHBAJICHTHO IOCHEAOBATEIBHOCTH
OTHACABHEX OObaBIeHMit dneMenToB. Kaxnoe oThesbHOE OOBMBICHHE INEMEHTA ONMMCHBAET JIEMEHT CTPYKTYDH,
TNOATHN KOTOPOrO 3a0AeTCH ONMMcaHMeM nNoaTHNa iementa (element definition).

Onncanne crpykrypHoro tina (record type definition) cosgaer CTpyKTypHHIA THO; OH COCTOMT M3 OOBABICHHIA
JNMEMEHTOB, CTOSIIHX B TOM XX€ NOPSAKE, YTO M B ONMCAHHM 3TON0 THNMA.

Mpumep
type DATE is
record
DAY : INTEGER range 1 to 31;
MONTH : MONTH_NAME;
YEAR : INTEGER range 0 to 4000;
end record;

33CcHAOYHHE THOH

O6bekT, onuCcaHHHI O0bsABACHNEM (OBEKTAa, CO3NAETCH MPEABHITOJHEHHEM ITOTO OObSABJACHHA M 00O3HAUAETCH
NPOCTHIM MMEHEM WM Kakoi-smbo apyroit c¢opmoit umenn. B ornauume or 310ro OOBEKTH, CO3ZaBaEMBbIC
BHYHCIEHNEM zenepamopos (cM. 7.3.6), He umeor npocthix mmeH. Jlocrym x TakoMy ofmexTy AOCTHraercs
CCBUTOYHBIM 3HAYCHHEM, (POPMUPYEMBIM IEHEPATOPOM; B JITOM CAy4ae CYMTAETCA, YTO CCHUIOYHOE 3HAYCHHE
YKa3nBaeT Ha 3TOT OOBEKT.

access_type_definition :: = access subtype_indication
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Ing xaxpaoro CCHJIOYHOrO THNA CywlecTBYeT Jjutepan null, MMelOmuii MYCTOE CCHUIOYHOE 3HAYEHHE, HE
YKa3HBAOIIEE HH HA Kakoil oOpekT Boobme. [TycToe 3HAUEHHE CCHUIOYHOIO THNA SBJSETCH HESIBHHEM HAYAMBHBIM
3HAuYCHHEM 9Toro THna. JIpyrue 3HAUEHMA THIA TNOJYYAKTCH BHIYHCIEHMEM CNELHMANbHOM ONEPAlMH 3TONO THNA,
HasnBaeMoit remepatopoM. Kaxpaoe Takoe CCbUIOYHOE 3HAUEHHE YKAa3WBaeT Ha OOBEKT, MOATHN KOTOPOro
ompeaendercss ykasanmeMm mnoaruna (subtype indication) B OnHMCAaHMH 3TOr0 CCHUJIOYHOINO THMA; ITOT MNOATHIN
HA3BBACTCSL yKasviéaeMoim nodmunom; O6A30BHA THN ITONO MOATHNA HAJHBAETCH YKAILIGAEMbIM MUNOM.
YKasHBacMHlif MOATHN He MOXeT OunTb aiiioBBIM THNOM.

O6mbexT, OMMCAHHHI C CCHUIOUHBIM THIIOM, AO/IXeH 6uith ofbekToM knacca nepeMenHas. OGbEXT, yKa3HBaEMBlit
CCHIIOYHBIM 3HAUYCHMEM, BCEraa SABAfSETCS OOBEKTOM KJAcCa mepeMeHHasd.

EnuncreenHoit dopMoit orpaHuueHns, AOMyCKaeMOM IOC€ MMEHM CCHUIOYHOTO THNA, CTOSWIErO B YKA3AHHH
NMOATHNA, SBASETCA OrpaHMdeHHe uHAekca. CCHUIOUHOE 3HAUEHWE NPHHANIEXHT COOTBETCTBYIOMIEMY MOATHMY
CCBHIOYHOTO THIA, €CJIH 3TO 3HAUEHHe SBASeTCsd MO0 MyCcTHIM 3HAYEHHEM, Ju0O0 3HAUEHHE YKA3BBAEMOrO
00BEKTa YAOBJETBOPAET OTrpPAHHUEHHUIO.

Hpumepot
1 type ADDRESS is access MEMORY;

2 type BUFFER_PTR is access BUFFER;

IMMpumeuanune — Ccbousoe anauenne, GopMupyeMoe reHepaTopoM, MOXET ObiTh HPHUCBOEHO PANTHUHBIM NEPEMEHHBIM
COOTBETCTBYIOIIENO CChIIOWHOrO Thna. CHEN0BATENbHO MOXET CYmECcTsoBaTh Gonee OAHONM nepeMEeHHO/ CCHUIOUHOMO THNA, YKA3LIBAIOMIEH Ha
OfZHH M TOT Xe o0beKt, coanaHubli renepatopoM. CCHUIQUHOE 3HAYEHHE MOXET YKA3BIBATH TOJBKO Ha OOBEKT, CO3/IAMHLIT TEHEPATOPOM; B
YACTHOCTH, OHO HE MOXET VKa3biBaTh Ha ofbexr, onmcauHsi ofbsaaeHHeM 00beKTa.

Eciu CCHUIOMHOE 3HAUYEHHE YKA3biBAET HA OGBEKT, MMEIOUDNi MHAEKCUPYEMbIH THM, TO IPAHMULI ITON0 OGLEKTA 3a7AI0TCA SBHO WMIH
HEeSIBHO B COOTBETCTBYIOIIEM IEHEPATOpE.

3.3.1 Henoanvie onucanus munog

Ha Ttunu, ykxasmBaeMbie CCHAOYHLIMM THNAMH, HE CYIECTBYET KOHKPETHHX OrpammucHuit. B yacrmocTs,
THN 3/IEMEHTA YKA3BIBAEMOIO THMA MOXET OHTb, B CBOIO Ouepeab, APYI'HM CCH/IOUHHM THIIOM MJIH JaXe TEM
XK€ CAMBIM CCHUIOYHBIM THMOM. DTO NO3BOJISET ONHCHBAThL B3aHMO3ABHCHMBIE H PEKYPCHBHHE CCHUIOMHHE THIIHL.
Onucanne Takux THNOB TpeOyeT NMpeaBapUTE/IBHOTO HEMOJHOIO ONMCAHHMS THNA AN OAHOro Wam Gonee THIOB.

incomplete_type_declaration :: = type identifier;

Jlast kaxgoro HEMOJIHOrO onucanns tna (incomplete type definition) JO/IXHO CymeCTBOBATH COOTBETCTBYIOMEE
NOJNHOE OMMCAHME THNA C TEM Xe MACHTHOHKATOPOM. DTO ONHCAHHE JOJXHO CTOSTH MOCAE COOTBETCTBYIOMIETO
HEMOJHOIO OMMCAHMsA, HO B TOM X€ paszeie oOpaBaeHMi (npu 5ToM HeoGu3aTeqbHO, YTOOH HEMONHOE M TOJHOE
ONMMCAHMA THNA CAEAOBANM TEKCTYanbHO APYr 3a APYrom).

o 3aBepmieHMs COOTBETCTBYIOWIETO NOJHOINO ONMHCAHMSA THNMA HMd, OGO3HAYAIOIIEE THN, MOXET OHTH
HCTIO/Ib30BAHO TOJBKO B KAUECTBE METKM THNA B YKA3aHMM MOATHNA OMMCAHMS CCHJIOYHOTO THIA, HHKAaKue
OrPAHKYEHUS B ITOM YKA3aHMM HE NOMYyCKAKOTCH.

Hpumep pexypcusnozo muna

type CELL; - - ONHCAHHE HEMOJHOIO THMA
type LINK is access CELL;
type CELL is
record
VALUE : INTEGER;
SUCC : LINK;
PRED : LINK;

end record;
variable HEAD
variable NEXT

LINK
LINK

= new CELL’ (0,nul,nul);
= HEAD.SUCC;

ee oo

pumepst 63aUMOCES3U CCHINOYHBIX MUNOG

1 type PART; - - HenoAHHE OnucaHusg THIOB
type WIRE;

2 type PART _PTR is access PART;
type WIRE_PTR is access WIRE;

3 type PART_LIST is array (POSITIVE range < >) of PART_PTR;
type WIRE_LIST is array (POSITIVE range < >) of WIRE_PTR;
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4 type PART_LIST_PTR is access PART_LIST;
type WIRE_LIST_PTR is access WIRE_LIST;

S type PART is
record
PART_NAME : STRING;
CONNECTIONS : WIRE_LIST_PTR;
end record;

6 type WIRE is
record
WIRE_NAME : STRING;
CONNECTS : PART_LIST PTR;
end record;

3.3.2 Pasmewiernue u ynuumoxenue o0vexmog

OGBexT, YKA3LIBACMBIl CCHUIOUMHBIM 3HAUCHUMEM, Pa3MEIHAeTcss IEeHEPATOpoM Aas 3TOro TMna. I'eHeparop
ABNSETCA NEPBUYHHM B BhipaxeHmu. I'eHeparopw omucadbnt B 7,3.6. [lnd Kaxmoro CCbUIOMHOIO THNA ONEpaLus
YHUMTOXEHHS HESBHO OOBSBIAAETCS HEMOCPEACTBEHHO NOCAEC NMOJHOTO OMMCAHAMS THNA IS 3TOM0 THMA. JTa
onepauus MO3BONSET SBHO OCBOGOANTD NAMATH, 3AHMMACMYKO YKASHBAEMBIM OOBEKTOM.

Ecan mMeercs crenyiomee ONMMCAHME CCHIIOYHOIO THAA:

type AT is access T;
TO 9TMM NOAPA3YMEBACTCA HAJHYHE OMEPAUMH, HEABHO OOLABACHHOM NOCAE ITONO OMMCAHHS:
procedure DEALLOCATE (P: inout AT);

ITpouenypa DEALLOCATE npunnMaer B KauecTBE CAMHCTBEHHOIO MAPAMETPA MNMEPEMEHHYIO 3aMaAHHOTO
cceioysoro Tna. Ecau 3HaueHHEeM 3TOH MEpeMEHHOi SBAAETCA MYCTOE 3HAUCHHE AS 3aAAHHOIO CCHJIOYHOTO
THHA, TO omepauusi He mWMmeeT Sbdekta. Ecm 3HauenueM 3ToM nepeMEHHON SIBASETCS CCHUIOYHOO 3HAUCHME,
YKaswBaomee Ha OOBEeKT, TO yYacTOK MAMATH, 3aHUMAEMHEIl 3THM oOnekToM, ocBofoxzaercs M Moxer OHTh
HCTIONB30BAH B NOCTEAYIOMMX CO3AAHMAX OOBEKTAa ¢ HCHONb3OBAHMEM reHeparopa. Ccwlounbii napamerp P
YCTaHABAMBAETCA B IMYCTOE 3HAUEHHE /M8 3afaHHONO THINA.

34 Paitnosne THNH

Onucanne daitnoporo Tvna onpexenser ainossiit THn. QailyioBHE THNH HCHOAB3YIOTCE IS ONPEACTCHAS
o0bexToB, npeacraBadiomux GaliTH B cpeae BHUMCAMTEIbHON CHCTEMH. 3HaueHue daiosoro ofvexra - 210
NOC/IENOBATENIPHOCTD 3HAUCHMIA, comepxamuxcsd B thalizie BHUHCAUTEALHON CHCTEMM,

file_type_definition :: = file of type_mark

Merka Tvuna B onucanuu (aioBOro THNA ONpeReNdeT MOATHN 3HAUCHWI, coacpxamuxcs B ¢aline. Merka
THna Moxer oGosHauarh nnbo orpaHMueHHmM, JmGo HeorpaHuenHuii nogran. BasoBhHM THMOM 3TOTO MOATHNA
He MOXeT OnTb (haioBuit MM CChOuNH Tan. Ecau 6Gasoswit THN SBASETCS COCTABHEIM THNOM, TO OH HE
JAO/XKEH COMEpXATH NMOASMEMEHTH CCBUIOWHOro Tuma. Ecam 6a3soBnM THIOM SBNSETCA MHACKCHPYEMMH THO, TO
OH JOJDKEH OHTb OAHOMEPHHM HHAGKCHDYEMHM THIIOM.

pumepu

1 file of STRING - - Onucanme caiinosoro Tna, XoTopmii
- - MOXET COAEPXATb HEOrpAHHYEHHOC
- - KOJHMYECTBO CTPOK

2 file of NATURAL - - Onucanue ¢aiiiosoro THnma, XOTOPHI
- - MOXET COAepXaTh TONbKO HEOTPH-
- - LaTeNbHbE LEE 3HAYCHHS

3.4.1 Qaiinroevie onepayuu
Ina ofvexros datonosoro Tina ofecneynsaloTcs TpU onepauun. ECAH MMEETCH CAGAYIOUIee OMMCAHME THNA:

type FT is file of TM;

B KoTopom MeTka THna TM obosnauaer ckanspmufl, wMcHyeMHii WM OrpaHAUCHHHN HMHACKCHpyeMmit THR, TO
ITUM NOAPA3yMEBACTCH HAMMYHE CVIEAYIOIIHX onepaumit, HesBHO OOBSBAEHHHX MOCIE 3TOTO ONMHCAHMA THNA:
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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;

IMponeaypa READ umer creaywoumee 3uauenue B daitne. [Iponeaypa WRITE nobasnser 3HaueHuMe B KOHEL
daitaa, Oysxuus ENDFILE sosspawaer 3anauenne FALSE, ecim nocnenywowas onepanmns READ Han BXomHeM
thaittoM MOXeET OTHICKATh CJIEAYIOWICE 3HAYCHHE B 3TOM (haline; B NMPOTHMBHOM CAYYAE OHAR BO3BPAMIACT 3HAUCHHE
TRUE. ®ynxuns ENDFILE scerma sosspamaer 3xHaueHue TRUE ans smBonuoro daiina.

Ina onucanus ¢aitoBOro THMA, B KOTOPOM METKA THNA 0003HAYAET HEOrPAHMMEHHHI WHACKCHPYEMHMN THII,
OOBABAAIOTCH TE XE ONepauuy, 3a MCKIIOYEHHEM TOro, yto omepauns READ ofwaBasercs HECKOABKO HHAYE:

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

Onepauusi READ nns Takoro THNA BHIMIOMHSET TO Xe AelicTBHE, YTO M AJMS APYrMX THMIOB, HO B JONOJHEHHE
oHu Bosppawaior ueped napamerp LENGTH 3nauenme, cozepxamee (DakTHUECKYI0 MJIMHY HMHACKCHPYEMOro
3HAYECHMS, MPOuYMTanHOro arol onepaumedt. Ecnu ofwext, conocrasiennmii opmassuomy napamerpy VALUE,
KOpOu€ 9TOf A/IMHH, TO YMTAETCS TOJILKO TAa MOPIHS MHAEKCHPYEMOrO 3HAUEHMI, KOTOpast MOXer GHTh nmoMeieHa
B 10T OOBEKT (3Ta MOpUMS SBJSETCS BO3BpAMIAcMHM 3HAuenmem onepamuu READ), ocransHas vacTe 3T10ro
aHaueHrs Tepserca. Ecnm ofpekr, conocrasnsemuii ¢opmansHomy napamerpy VALUE, anumnee, uyem ota
JJMHA, TO BO3BPAWAIOTCS BCE 3HAYEHMI LEAMKOM, a OCTABIUMECS 3JIEMEHTH Jroro 00BEKTa oOCTaroTcs
He3ancliCTBOBAHHLIMH B 3TOH ONEpaLMu.

Ommbka BO3HHKaeT, xoraa onepaums READ swnosmsercs wax dadiiom F, a ¢ynkums ENDFILE(F) B
3101 Touke Bo3Bpamaer 3Hauenme TRUE.

MpuwMeuanue — Ipenonpenenennmit naker TEXTIO obecneunsaer QopMaTnpoBaHuslit sBox/BEIBOR KOa0oB ASCIl. On
conepxut onsicaune TMna TEXT (dbaitnoeoro tuna, npeacrasasioumiero daliast co crpoxamu cumeonos ASCIL nepemMerHON AAHHB) W THNA
LINE (ccbutouHOr0o THNA, ykasbieaowmero Ha takue crpoku). Onepaunmu READ s WRITE, xoropnie no6aBnsioT mmv M3BNEKEIOT AAHMbIE
M3 OTACNBHON CTPOKM, Takxe omucawl B nakere TEXTIO. B naxere TEXTIO conepxatcs ONMCAHMS JIONOJHHUTENBHBIX omepaumit,
ofecrieunBalomux HTEHHE M 3aMMCh LEMLIX CTPOK M ONpenencHue COCTOSHMS TeKymeidl crpoxu mau camoro ¢aitna. Onucamume nakera
TEXTIO conepxutca B pasnene 14.

4 OBDBABJIEHHA

Slanik ompemensier PAsNMUHBE BHAN TOHATHI, KOTOpHE ONMMCHBAIOTCY SBHO WIH HEABHO C TMOMOMBIO
ofbsBsieHmit,

declaration :: =

| type_declaration
subtype_declaration
object_declaration
file_declaration
interface_declaration
alias_declaration
attribute_declaration
component_declaration
entity_declaration
configuration_declaration
subprogram_declaration
package_declaration

Ins xaxnoit dopmu obpasnenns (declaration) npaBuna ASHKAa YCTAHABIMBAXT KOHKPETHYIO TEKCTYAJIBHYIO

, HA3NBAEMYyI0 ofnacmeso delicmeus 3toro obvamnenus. Kaxnas dopma obbsBreHns conocrasasier

nueHTHGHUKATOp ¢ onucHBacMuM moHsTHeM. Toabko BHYTpH ofmactu AefcTust ofbasjaeHns CYMECTBYIOT MECTa,

e MOXHO HCMOJBb30BATH 3TOT HACHTHMMKATOP ANS CCHUIKM HA COTIOCTABMEHHOC C HMM OIMCAHHOE TOHATHE;

TaKHE MECTA ONPERENSIOTCS NPAaBWIaM#E BHAMMOCTH. Cumraerca, uTo B TAKHX MECTAX ITOT MAECHTH(DHKATOD

ABNSETCH uMeHeM TOHATHSA; B CBOK OYepenb CUMTAETCH, YTO 3TO MMR 0003HaYaem CONOCTABACHHOE C HAM
TIOHSITHE,

Hauunit pasnen cofepXHT onucanne oObABACHHUI THNOB K MOATHIIOB, PASIHYHKX BHAOB o0BbaBacHNH 0GBEKTOB,
OOBSAB/ICHMIl RONONHHUTENBHHX MMEH, oGbsBieHmi aTpubyToB M oObsBNeHHit KoMmnoweHToB. [pyrue Buau
ofbuBnenuit onncaHW B pasgeaax 1 u 2.

Oﬁrbnnelnzue uMmeer abdexT B pesyabraTe mpouecca npeapunondexus. [IpexsunossHenve ofpgaBacHuit onMucano
B pasaeae 12.
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41 0O6b9BIEHNE THNOB
OGeapnenne Tana (iype declaration) ommcmBaer Twm.

type_declaration :: =
full_type_declaration
| incomplete_type_declaration
full_type_declaration :; =
type identifier is type_definition;

type_definition :; =
scalar_type_definition
| composite_type_definition
I access_type_definition
| file_type_definition

Tumsi, nonyvaemuie NPeXBHNONHERNEM OTACHbHHX ONMMCAHmI Thna (type definition), sBASIOTCH PASAHMHBIME
TEnamu. TlpeABHnOIMEeHne ONHCAHHS CKANSPHOTO MM OTPAHAUCHHOTO HHACKCHPYEMOTO THNA CO3JAET ONHOBDE-
MeHHO GasoBHii THmM M moaTHn 3roro 6asoBoro THmA.

ITpocroe umMs, crosmee B 00pABACHNN THNA, 0603HAYAET OMMCHBAEMHIT THIT TIPH YCJIOBMH, UTO 3T0 OOBARIEHUE
He ONMKCHBACT OAHOBPEeMEHHO GasoBmil TMN M moxTun aroro 6asosoro Tmna. B mMpoTHBHOM ciyuyae mpocToe MMS
obospavacT MOATHN, A Ga3oBHI THN SBASETCS AHOHMMHHM. THN CUMTACTCH GHOHUMHBIM, €CTM OH HE HMMEET
NpocTOre MMEHM. B TOSCHMTENBHHIX IEASX B JAHHOM DYKOBQACTBE Aist OOOIHAYCHMS AHOHUMHOIO THMA
HCIOJIL3YETCK NCEBOOMMS, BHIEJAEHHOE KYPCHBOM. DTO MMSl TAKXE MCHOAB3YETCH B TEX MECTAX, e CHHTAKCHC
s36Ka OOHYHO TpeGyer MaeHTHMKATOD.

Mpnumeuanwue— Jsa ofbannenus TMIA BCErAa OMMCHIBAIOT ABA PAMMIMUHBIX TMIIA, AAXE €CAM 008 OHM TEKCTYANbHO MACHTHUHMI
Tax HanpuMep, ABa CAEAYIOUHX OFLABJIECHHS LEAOTO THNA ONMMCHLIBAIOT PARMYHBIC THIIBL
1 type A is range 1 to 10;
2 type B is range | to 10;

910 Takke BepHO A OUBSBIEHMI APYrMX KNACCOB THIIOB.

Paannunbie (opMbl OnMCaHMIT TMNA NPEACTARJEHbI B pasgene 3.

Ilpumepsl OOBSBNEHHMIT THNOB TAKXKE COAEPXKATCK B RAHHOM pajiene.

42 06b9aBAEHNY NOATHNOB
OGwasnenne noaruna (subtype declaration) onuchiBaer nomrum.

subtype_declaration :: =
subtype identifier is subtype_indication;

subtype_indication :; =
[resolution_function_name] type_mark [constraint]

type_mark :: =
fype_name
| subtype_name

constraint :: =
range_constraint
| index_constraint

Merka tuna (type mark) obossauaer nubo Tum, /o moatum. EC/AM METKA THNA SBASETCS WMEHEM THNA,
TO Takasx MeTka o003HAYAET ITOT THN, A4 TAKXKE COOTBETCTBYIOUM HEOrPaHMUCHHWI nogThn. BaszosmM THImOM
METKH THNA ABJISETCd, N0 ONpEeACNeHHK, 6A30BHI THN 3TOMO THNIA MM MOATHNA, OGO3HAYAEMONO 3TOIl METKOI.

Ykasanne noaruna (Subtype indication) onpenenser nmoxrun 6azoBoro THHIA METKH THRNA.

Ecam ykasanne noaTHma coaepxMT uMms (yHkumu padpemenms (resolution function name), To moGoit
CHTHAN, OOBYBACHHWHA ¢ STHM noaTHmoM, GyZeT paspematscR, Mo HEoGXOAMMOCTH, 3afaHHOH GyHKuMer (cM.
24). Ang ¢yExuus paspemieBns HE MMeer HEKAxoro dwpexta B oOpgsieHusx $aiioB, XOMOJHMTEIBHHX
HMCH, aTpnOyTOB WIH ADYIHX HNONTHIIOB.

Ecim ykasaHne DOATHAA HE COACPXMT OrpaHMyeHHs (constraint), TO Takoil HOATHI IKBHBAJEHTEH MOATHIY,
o6osnauaemMoMy METKOM THNA. YCJOBME, HAJAraeMoe OTPAHHUYEHHEM, — ITO YCJIOBME, NOYYAEMOE BHIYHCICHHEM
BHPAXCHHI ¥ TAANA30HOB, COCTABJAMIOMMX ITO OFPaHWUCHME. B COOTBETCTBYIOMIMX paspmenax Ans Kaxmol dopmu
OTPAaHMYCHHUY COAEPXATCY NpPABAJIA, YCTAHABJMBAIOIHE COBMECTMMOCTh. OJTH MpPAaBHJIA TaKOBH, YTO €CAH
OrpaHHYEHHE COBMECTHMO C MOATHIOM, TO YCJIOBHE, HANAraeMOE 3THM OTPAaHHYEHHEM, HE MOXET NPOTHBOPCUHTD
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a060My APYrOMY YCJOBHMIO, yXe¢ HANOXKEHHHM 3THM NMORTHNOM Ha ero 3HaueHHd. BosHukaer ommbka, ecim
moBasi NpoBepKa COBMECTMMOCTH HE MMEET ycmexa.

Hanpasnenne yKasaHHs OHCKPETHONO NMOATHNA COBMAZAET C HANPABJACHHEM OrPAHMYCHHMS AMANasoHa (range
constraint), MCNOAB3YEMOro KaK OrpaHMuYeHMe B yKa3aHuu noaruna. Ecim orpaHMMeHME He 3aJaHO, M METKa
THria oB0SHAYAET MOATHMM, TO HAMPABJCHHWE YKA3aHMS MOATHNA COBNANAET C HATpABJACHHEM 0003HAYAEMOro
noatuna. Ecan orpaHMueHHe HE 3aJaHO M METKA THNA 00O3HAYAeT THMN, TO HAMNPABACHHE YKA3aHUS MOATHNA
COBNANAET C HANPABJCHUEM NHANA30HA, MCAOAb3YEMOTO B ONMCaHMM obo3wavaemoro Tuna. Hanpaenenme
OHCKPETHOIY MOATHNA COBMANACT ¢ HANPABJICHMEM COOTBETCTBYIOUIEIO YKA3aHMs MOATHNA.

Vkasamme noaruna, oGosHauaomee CCHUIOYHBIA wau (DAWIOBEIA THN, He MOXET COAEPXATh (PyHKUMIO
paspewcHusi. EAMHCTBEHHHIM AOMYCTHMBIM OrpPaHMYEHHMEM B YKA3aHHM MNOATHNA, OC0ZHAYAIOLIEM CCHUIOYHEIN
THN, €BJAfeTCS orpanuueHme HuHAeKkca (index constraint) (TospKO B TOM CAy4ae, €CAM YKAa3bBAEMBIH THI
ABJAETCS HHIAEKCHDYEMBIM THIIOM).

MpumMmeuaune — ObpABACIHME NMOATHAA HE ONMMCHIBAET HOBLIN THIL.

43006bpexTH

O6vexm — 3TO INOHATHE, KOTOPOE COAEPXMT (uMeeT) 3HAueHUE KOHKperHoro Tuma. OGbekToM MoXer OmTh
C/IERYIOIEE:

1) O6mext, omucaHHbili oObgBACHUEM OOBEKTA.

2) Qaiin, omucaHHbiii ofbsaBacHneM daiina.

3) MNapamerp omcpaTopa UMKJAA MM TEHEPALMH.

4) QopManbHHII MapaMerp NOANPOrPaMMBL.

5) Qopmanbhmii mopr ofLEKTA MPOEKTA.

6) DopmanbHBIiT nMapaMeTp HACTPOMKH.

7) JlokanpHbii nopr.

8) JlokanpHui MapaMeTp HACTPOMKM.

9) DmeMeHT WM ceyeHue Apyroro obmpekra.

10) 3naueuue oObexkTa, YKA3HBAEMOE 3HAYECHHEM CCHUIOYHOIO THMA.

HMetorcst Tpy Kjaacca oOBEKTOB: KOHCTAHTH, CHIHAAE M mepeMeHHue. Kiacc SBHO oObaBiaseMOro ofbekTa
3a5aeTcsl 3ape3CPBMPOBAHHAIM CJIOBOM, KOTOPOE AMJIXHO CTOATh B Hauane OObsABACHHMA 35Toro ofbekta. Haa
KOHKDPETHOrO0 O0BEKTAa COCTABHOIO THINA KAXABIA MOAINEMEHT 3TOrO OOBEKTA CaM MBASETCS OOLEKTOM TOMO Xe
KJ3CCa, YTO M COCTABHOM OOBEKT. 3HAUEHHEM COCTABHOrO OOBEKTA SIBJSIETCA ATPEraT, COCTABACHHNI H3 3HAYCHHIl
BIQ TMOJIEMEHTOB.

OGbekTH, OMMCAHHBIE OOBABJICHHSMH OOBEKTOB M 00baBseHnsMH ()aiinos, KOCTYNHH VISt MCTIOIb30BAHMS B
npegenax GNOKOB, MPOLECCOB, HOAMPOrpaMM WM MNakeToB. [lapaMeTpsl LMKJAa MM reHepaumm OOhABALIOTCH
HESIBHO COOTBETCTBYIOIMMM OfIEPATOPAMM M AOCTYNHB MUIS MCTONb3OBAHMS TONBKO BHYTPH 3THX OTIEPaTOpOB.
Hpyrie oObeKkTsl, ONMHCAaHHBEC OOBABACHUAMH HHTEpdeiica, o6pasyloT KaHAMB Jasi OOMEHAa 3HAYCHHSIMH MEXIY
HE3aBHCMMBIMH YacCTaMH OMHUCAHMA.

4.3.1 O6ovasarenus obvexkmog

O6bapacHAe 0ObEKTA OMMCHBAET OOBEKT 3aJAHHOIO THMA,

object_declaration :: =
constant_declaration
| signal_declaration
| variable_declaration

Obbasacane OOBEKTa HA3HBACTCH OMOeAbHLIM OObIGREHUEM O05€KmMa, €CAN CToAmuit B HEM CIACOK
HMACHTHMUKATOPOB COACPXUT CAMHCTBEHHHI nacHTHUKaTOp; OObARIEHNE OObEXTA HAZHBACTCK MHOXECMBEHHbIM
obvaienenuem obvekma, €CIM CTOSIMIE B HEM CNHMCOK HMACHTM(AKATOPOB COXEpXMT aBa wam Gonee umentndn-
katopoB. MHOXecCTBeHHOE oOfbsBicHHe OOBEKTA SKBHBANIEHTHO MNOCAEAOBATENLHOCTH COOTBETCTBYIOUIENO YHCIA
oTaenbHHX oObaBreHnit ofbekToB. JIAS KaXao0ro WACHTA(QHMKATOPA B CHMCKE 3T SKBMBAJICHTHAS INOCJACAOBA-
TENBHOCTb COAEPXKHT OTACAbHOE OUbABACHHE OOBEKTA, COCTOAMEE M3 CAMOTO WACHTH(HKATOPA, 33 KOTOPHIM
CJIEAyeT ABOCTOUME M BCE TO, YTO CTOMT CNPABa OT ABOETOUMS B MHOXECTBEHHOM oOnsBachum obwexra. ITopsamox
B IKBHBAJICHTHOH TOC/IE/IOBATENPHOCTH COOTBETCTBYET HOPSAKY B CIHCKE HMACHTH(HKATOPOB.

AHanornunas SKBHMBAJEHTHAS TOCACHAOBATEABHOCTh MMEET MECTO Ana obbaBneHmit ofbekTos uATEpdeiica (cM.
4.3.3).

4311 O6vss6nenuas Kowcmaunm

O6bapacHNE KOHCTAHTH OMMCHBAET KONCMAaHmMy 3aJaHHOIO THIA.

constant_declaration :: =
constant identifier_list :
subtype_indication [: =expression ];
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Ecay B 0OBSBACHHH KOHCTAHTH DPHCYTCTBYET CHMBOJI MPNCBAMBAHHS “: =", 32 KOTOPHM CJAEAYET BHPAaXCHHUE,
TO 3TO BHPAXCHHE 3aNACT 3HAYCHME OTOM KOHCTAHTH. JHAYCHHE KOHCTAHTHI HE MOXET OHTh M3MEHEHO NOCIE
TOr0, KaK MpPOM30LLI0 TMPECABHIMONHEHHE €¢ OOBSBICHHUS.

Ecnu B o0baBieHMHM KOHCTAHTH OTCYTCTBYCT CHMBQJI NPHCBAMBAHMA M CJIEAYIOMIEE 32 HUM BHIPAXCHHUE, TO
TAKOE oﬁbnwlenne ONUCHIBACT HenoaAuyio Kolicmaimy. TaKOC oémmnenue KOHCTAHTH MOXCT HCNOJAb30BATHCA
TOJMLKO B OOb&BAcHMH naketa. COOTBETCTBYIOIIEC NONHOE OOBSBACHUC KOHCTAHTHI JOJIXHO CTOSTh B TENE 3ITONO
maKeTa.

QopmasnbHHE MapaMeTPHl MOANPOrpaMM BMAA iN MoryT ObITh KOHCTAaHTAMM, A JIOKAIbHHE M (DOPMATBHBIE
napaMeTpsl HACTPOHKM BCEIZA ABMSIIOTCS KOHCTAHTAMM; 00bsaB/icHNS 3THX oObektoB onucanm B 4.3.3. ITapamerp
IMKAQ SBJASETCS KOHCTAHTOM BHYTPM COOTBETCTBYIOLIEIO ONEPATOPA UMKJAA. AHANOrMUHO, MAPAMETP TEHEPALNH
SBASETCH KOHCTAHTOH BHYTPH COOTBETCTBYIOUIErO omepatopa reHepaumu. IloasneMeHT wim ceueHHE KOHCTAHTHI
ABJACTCA KOHCTAHTOM.

Cuntaercd ommbkoi, ecim OOBSIBACHHE KOHCTAHTH OMMCHIBAET KOHCTAHTY (hailnoBOr0 HAM CCHUIOYHOIO THMA.

Hpumepot
1 constant TOLERANCE : DISTANCE : = 1.5nm;

2 constant PI : REAL : = 3.141592;
3 constant CYCLE_TIME : TIME : = 100ns;
4 constant Propagation_Delay;

4312 Obvac6aenue cuznanoag
O6bsiBICHHE CHTHAJIA ONMMCHBAECT CHIHAJ 3aNAHHOIO THNA.

signal_declaration :: =
signal identifier_list : subtype_indication
[signal_kind] [ : = expression];
signal_kind :: = register | bus

Ecnn B OOBSIBACHMM CHrHAAA WaM B OObSBJEHMH NMOATHOA, WCMOJAB3YEMOTO AAs OMMCAHHS 3TOr0 CHrHajAa,
ucnonb3yercs WMs (DyHKIMM paspemieHusi, TO OTd (HYHKOMS COMOCTABASETCS C ONMCAHHHM CHrHAZNOM. Takoit
CHTHAJ HA3BIBACTCH PA3PEUCHHOBIM CUZHANOM.

Ecan B obbaBseHun curHana wmcnonbdyercs Bua curaana (signal kind), To cMrHaAW, ONMCAHHME TAKMM
¢nocoGoM, SIBJSIIOTCS 3auquuyerniblmu CAPHAJAMH yKasanuoro suaa. Kaxaeiit mogsneMeHT 3amMIIEHHOrO CHrHana
COCTABHONO THNA TAKXKE SBASETCA 3AMHKIICHHHIM CHrHANOM. [IpHCBaMBaHME 3HAUCHMIT 3AIMILEHHOMY CHTHAJLY
NPOMCXONMT NOA YNPABJICHHEM GbIpaXenuil 3augumol (WM 3auium), BHPAOATHBAIOWMKX JOrHYECKOE IHAYCHHE.
Korna koHkperHas samura uMeeT 3HaueHue FALSE, To apaitBepaM COOTBETCTBYIOIIHX 3aIMMINCHHMWX CHIHAJIOB
HESIBHO TIPUCBAMBAETCH Myctas TpaH3akums (cm. 8.3.1) ¢ uennio orkmoyeHus stux apaiteepos. MIng 3agauus
BPEMEHH, TIO MNMPOHICCTBMM KOTOPOrO MPOMCXOAMT OTKJIOUCHHE ITHX APAHBEPOB, MCHOAB3yeTCs crneuudukanus
oTkmoueHust (cM. 35.3).

Ecain o0bgBIEHME CHUTHAAA COACPXHT CHMBOJ TIPUCBAMBAHNA, 33 KOTOPHIM CJEAYET BWPAXEHHE, TO THI
TIOCNIEAHETO NOJXCH COBNAAATb € TMHOM CHMTHAJNA. Takoe BBIPAXCHNE CUNTACTCH HeasHbIM abipaxeruem. HCSIBHOC
BHIPAXCHUE OMPEACGNSET HESBHOE 3HAUeiue, COMOCTABJICHHOE C CHIHAJIOM HIA C KaXAHM CKAJSPHBM
MOAI7ICMEHTOM COCTABHOIO CHrHAaAa. s CMrHA/AA, ONMHCAHHOTO CO CKANSPHHIM TOATHIOM, 3HAYEHHE HESBHOTO
BHPAXEHUS ABJIAETCH HEABHEIM 3HAUEHHEM JTOro CurHana. llng cMrHana, ONMMCAHHOTO C COCTABHBIM TMOJATHIIOM,
KaXOBH CKanApHBIA NOANEMEHT 3HAYCHUS HESBHOTO BBIPAXCHMS ABJISCTCS HEABHBIM 3HAYEHHEM COOTBETCTBY-
IOLWErd noa3JIeMEHTa STOr0 CHUrHasaa.

ITIpn OTCYTCTBHHM HESIBHOTO BHIPAXECHUSA, HEIBHOE 3HAUCHHME AIS1 CKAJIIPHOTO CHMTHAIA HEKOTOPOIO CKAJASPHOrO
noaTHna T win pag KaXaoro CKaJAspHOrO NOAJIEMEHTA COCTABHOIO CHTHAMA, KOTOPHE CAMM SIBJAFIOTCH CUTHANGMH
HEKOTOpOro ckajagpHoro noaruna T, onpepensercs kak T LEFT.

Cumraerca omnbKoi, ecny oObSBAEHNE CHrHANA ONMCHBACT CHrHan (hairoBOro WiIn cchsoyHOro THna. Takxe
cudraercs ommnbKoM, €CAU SAUHIIEHHBHA CUTHAA CKAJSPHONO THIA HE SIBJSETCS HH PAa3pEIIEHHHM CHTHAJIOM,
HHM NOAYJIEMEHTOM PA3PELIEHHONO CHTHAJA.

CHrHan MOXeT UMETb OAHUH HJIH GOJICC UCMOYHUKOG. HJISI CHTHAJIA CKAJSAPHOro THNA HMCTOYHHKOM MOXET
6utp subo npaiteep (cm. 9.2.1), aubo mopr Buma out, inout, buffer mam linkage sxk3emMniaspa KOMMOHEHTa, C
KOTOPHIM 2TOT CHMTHA/A COMOCTABAEH. s CHrHaza COCTABHOIO THMNA KAaXABIA COCTABHOH MCTOUHHK SIBJSIETCS
COBOKYMHOCTBIO CKAJSPHBIX MCTOYHMKOB, N0 OXHOMY HAa KaXIHl CKAJISIPDHBIA 3J€MEHT Jroro curHana. Cuuraercs
omuﬁxoi‘{, €C/IH NOCJIC TPEABHIIOJHCHUSE ONHCAHMA CHTHAJM HMMECT MHOXECTBO UCTOYHMKOB, HC SBJAASCh TNPH
9TOM Da3pEUICHHLIM CHIHAJIOM.

Ecanm nopaneMeHT paspelIeHHOTO CHTHAJIA COCTABHOTO THMA COMOCTABACH Kak GhakTHuecKuit napaMmerp B
ONMHCAHMM onpefeneHus moproB (Mubo B omepaTope KOHKPETHM3ALMH KOMMOHEHTA, JHGO B CBS3HBAIOLIEM
yKa3aHuM), a COOTBETCTBYKINMI1 ¢(pOpMaNbHBIA MOPT HMMEET Bug out, inout, buffer mmm linkage, To Kaxmgwii
CKaJIIPHH MOA3/IEMEHT 9TOr0 CHTHAJMA AOJIXEH OHTh COMOCTABJIEH TOYHO OAMH pPa3 C NOAOGHHM (OpMANLHBIM
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TOPTOM B TOM X€ ONMCAHUH PACMPEAETCHHSl MOPTOB TAKMM 00pa3oM, UTOOH COBOKYMHOCTb COOTBETCTBYIOLIMX
¢dopManbHBIX MOPTOB, B3fATHX BMECTE, COCTABJAS/NA OOMH HMCTOYHHK 3TOr0 CHrHasa. ECAM NOA3JEMEHT
PaspeIIECHHOIO CHIrHANA COCTABHONO THMNA COMOCTABAECH KAK (PAaKTHUECKHI NMAapaMeTp B ONMCAHMM pPACNpPEAeICHHS
NMOPTOB, TO 3TO HKBUBAJCHTHO TOMY, YTO KAXAMH NOAIIEMEHT JTONO CHTHAMAA CONMOCTABJCH B 5TOM X€ OMMCAHHH.

Ecau nmoasseMeHT paspeliCHHONO CHTHANA COCTABHONO THMNA MMEET ApaliBep B KOHKDETHOM IPOLECCE, TO
KaXANH CKAAAPHBHA MOJIIEMEHT JTOrO CHIHAJAA AOJXKEH MMCTh APAiBEp B 3TOM XE NPOUECCE, A COBOKYIHOCTD
BCEX TAKMX JPAMBEpPOB, B3SITHIX BMECTE, COCTABASET OAMH MCTOYHMK 3TOTO CHIHAJA.

HesiBHOE 3HaueHue, COMOCTABJICHHOE CO CKAJISIPHBIM CHTHAJIOM, ONpPENE/SeT KOMNOHEHT 3HAMEHHS TPAH3aKLHUH,
KOTOpas 4BJSETCA HAUYAJBHBIM COACPXUMBIM KAXIAOro apaitBepa (ecM OHHM €CTh) 3TOro CHrHaaa. KoMmoHeHT
BPEMCHH 3TOM TPAH3AKIMHU HE ONPENEJEH, HO TNOAPA3YMEBAETCS, YTO 3TAa TPAH3AKLUMA YXE HMENa MECTO
BCJACACTBHE HAYAJIA MONESTHPOBAHHS.

pumepwt
1 signal S: STANDARD.BIT_VECTOR (1 to 10);

2 signal CLK1, CLK2 : TIME;
3 signal OUTPUT : WIRED_OR MultivaluedLogic;

Mpume wanmue — I[Topret noGoro BMAA TAKXKC SBAKIOTCH curuasaMi. TEPMUH Ci¢HAn UCTIONLAYETCA B JAHHOM PYKOBOACTBE
AJs CCbIIKM HA 00beKTbI, onucaHmble JMGO OGbSBICHHSAMH CHIHAMOL, N0 OFBABNEHHMSIMH NOPTOB, TEPMHH 10PN UCTIONBL3YETCH AN CCHUIKM
1A O0BEKTBI, OMHCAHHLIE TOALKO OULABNCIHAMK NOPTOB.

CHruansl NOAyuRIOT HAUANBLHOC 3HAYEIME MHHULUMAIM3AUMEN MX APANBCPOR; HAUANbHBIE 3HAUEHHS APANBCPOB 3ATEM DPACTIPOCTPAHSIOTCS
NO COOTBETCTBYIOIIEH 11eMM JUIS YCTAHOBKH HAYAJLHBIX 3HAUEHHIT CHMTHAJMOB, COCTABASIOWMX 31y wenb (CM. 12.6.3).

3HaueHHE CHIEAJIA MOXET ObITh KOCBEHIO H3MEHEHO ONEePATOPOM HA3HAuEeHHs cHrHasa (cM. 8.3); Taxkue Hazuaueums OKa3LIBAIOT BIHSHHC
na Oyaywmue 3HAYENHS ITOMO CHPHAAA.

4313 06vac6arenusn nepemennesx
OGbaBieHne NEpPEeMCHHOM OMHCHIBAET nepemelnyio 3aJaHHOTO THMA.

variable_declaration :: =
variable identifier_list : subtype_indication
[: = expression];

Ecnn obbsiB/IeHHEe NMEpPEeMEHHON COACPXHMT CHMBOJ MPUCBAMBAHMS, 33 KOTOPHM CACAYET BHPAXEHHE, TO 3TO
BHPAaXECHUE 3aNAaeT HAUAJBHOC 3HAUEHMUC /IS OMUCHIBAEMOM TMEPEMEHHOI; THI BHPAXCHHSA AOJMXEH COBNAAATh
C THIIOM MNEPEMEHHOH. YKAa3aHHOC BHIPAXEHHE CUHTAETCS GbIPAXeHueM HAuanbHOZ0 3HAMeHUS.

Ecnn BHpaXEHHE HAYa/bHONO 3HAYECHHA CTOMT B OOBABACHHM NCPEMEHHON, TO HAYANBHOE 3HAYCHHE
YCTAHABJMBAETCA JTHM BHIDAXECHHEM BCAKHIl pa3, KOraa NPOMCXOANT NPEABHINONHEHME 3TOro obbsBncuus. ITpn
OTCYTCTBHHM BHIPAXKEHWS HAYAJIBHOTO 3HAUEHMS HCNOJNb3YETCs HesBHOE HauanbHoe 3HaucHue. HesasHoe 3naueHmne
nepeMeHHol ckaaspHoro noarina T onpenenserca Kak 3HaueHue, BupabarmBacMoe atpubyrom T’LEFT. HessHoe
HauaNbHOE 3HAUYCHHME NECPEMEHHOM COCTABHOTO THNA OMPENE/SETCA KAaK arperaTt, COCTABJACHHHI W3 HEIBHBIX
HaYaJbHBIX 3HAUECHHA BCEX CE€ CKANSAPHBX TNOAIIEMCHTOB, KAXAHIH M3 KOTOPHX B CBOIO OYeEpENb SBJSETCS
NepeMCHHOM CkaasprHoro Tina, HedBHOC HAYANBHOE 3HAYEHHC TIEPEMCHHON CCHUIOYMHOIO THNA OMpEXENAETCS Kak
sHaueHume null ans aroro THNa.

Cunraercs ommOkoii, eciu OObSIBACHHE MEPEMEHHON OMHMCHIBACT MEpEeMEHHYK (aitiosoro THna.

IMMpuMeuanue — 3uaueHue nepemennoli Moxer ObiTb HIMEHEHO onepaTopoM npucsaweanua (cMm. 8.4); 3T nputsameanms
umeror Mruosennnii adexr. [Mapamerpul npoueaypsl BuAA in MOryt GbiTh (AilIOBHIMH TIEPEMEHHBIMM; NAPAMETPbl NMPOUEAYPH Buxa oul
wm inout moryr Guith mepemenubiMu moGoro suna.

Tepemennas, 0GbABIEHHAR BHYTPH KOHKPETHOMH TPOLIEAYPHI, COXPAHAET CBOE CYUIECTBOBAHME /10 3ABEPIICHHS 3TOM NPOUEAYPH! H BOIBPATA
B BHELIBAIOIRYIO mporpaMmy. llns npoueayp, COACPRKALMX ONEPATOPHI OXKHIAAHMS, MEPEMEHHAS MOXKET COXPAHATb CBOE CYWECTBOBAHME OT
OJHON0 MOMEHTA MOZRCJIHPOBAHNS IO APYroro, H TakuM o0pasoM 3HAuEHME ITOH NEpPeMEHHOI BPEMEHHO nomnepxusaerca. s npoueccos,
KOTOpbiE HE MMEIOT 3RBEPIUEHHS, BCE NEPEMEHHbIE COXPAHSIOT CBOE CYILECTBOBAHHE C HAYANA MOAEAHPOBAHUA A0 €M0 OKOHUAHHS.

HHpumepvt

1 variable INDEX : INTEGER range 0 to 99 : = 0;
- - HAYaJIPHOE 3HAYCHME YCTAHABJMBACTCA BHIPAXCHHEM
- - HAYa/bHOIO 3HAYCHHUSA

2 variable COUNT : POSITIVE;
- - HavaapHoe 3mauenne ectb POSITIVE’LEFT wan 1

3 variable MEMORY:BIT_MATRIX (0 to 7, 0 to 1023);
- - HAYaJBHOE 3HAYCHME €CTh ATPEraT H3 HAYAJNBHBIX
- - 3HAYCHMH KAXAONO NOAIIEMEHTA.
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4.3.2 Ob6sserenun paiinos

QDatinoavti obvexm coapaercs obpaBnaenmeM aiisa. Takoit 0OBEKT OTHOCHTCS K KJACCY HEPEMEHHBIX;
onepauymn ¢ GaiinoBHMH OOBHEKTAMM OrpaHMYEHH NO CPABHEHHMIO C ONEPAUMSIMM, NOCTYNHBIMH IAS APYTHX
obpekToB aroro knacca. B wacrHocTH, s (aitnosbix OOBEKTOB HE PA3pemIEHa OMEPALMsSt NPHCBAUBAHMSI.

file_declaration :: =
file identifier : subtype_indication is
[mode] file_logical_name;

file_logical name :: = siring_expression

Vkazaume mnoarmna (subiype indication) B oObsBaeHuu ¢aita DOAXKHO OMMCHIBATH noxtan daiina.
EnuHcTBEHHBIMM RONYCTHMBIMH BuAaMu aiina aBAsSOTCS BHAB in H out.

Jlornueckoe umsa daitna (file logical name) mosxHo 6mTh mpeactasacHo smpaxenmneM thHma STRING.
3Hauyenne 3TONO0 BHPAXECHHS MHTEPHPETHPYETCHS KAaK AOrMUYECKoe MMst i (paiina B MaBHON BHIYMCANTEABHON
cucreme. Peanmsaums po1xHa 00ECIEUMBAT HEKOTOPHIM MEXAHM3M Ul COMOCTABJICHMN JIOTMMECKOTO MMEHH
daitna ¢ xoHkpeTHHM dusnueckum daiinoM. Takoit MEXAHM3M SI3BMKOM HE ONPEREASETCS.

Jlornueckoe mmsa daitia unenTuduunpyer BHemHuit ¢dain B raBHOM (aiinoBoit cucreMe, COMOCTABASEMBIH
¢ ¢aitnoBeiM ofbexToM. IJTO ComoOcTaBAcHME O0CCHEUMBACT MEXAHUSM AMGO ANA MMMIOPTHPOBAHMS MAHHHIX,
COCPXAMMXCS BO BHEWHEM ¢aizic B TeueHHe MOACAMPOBAHMS, AHGO IKCNOPTHPOBAHMS NAHHBIX, MOMYUEHHBIX
B TEUEHHE MOAECJMPOBAHMS BO BHEmHHil haiir.

Ecm B oOpsBreHun ¢aiina sagan Buj in, TO COAEPXHMOE TAKOro BHEWHeEro aiina MOXET UNTATECH B
TeYcHHE MONE/NpOBaHMs. B sroM ciyvae ¢aitioBHIT OGBEKT MOXET YMTaThCs, HO HE MomnduUMpPOBATHCS, Gonee
yem ofxHMM rnpoueccoM. Ecaum B ofbsBnennn daiina sagaH Bux out, TO CONEPXMMOE TAKOTO BHEHIHEro daiiia
MOXET 3alMCHBATBCA B TCUCHHE MOAEMpOBaHHA. B 3toM cayuae daitnoBsiit ofwekT MOXeT MOXHMHUHMPOBATHCS,
HO HE YMTAThCHA, ONHMM win Gosee npomeccamu. Ecau B He 3ajaH, TO MO yMOJYAHMIO NMPHHUMAETCH in.

Ecnu ¢ OmHMM M TEM X€ JIOTHYECKMM MMEHeM (ailia COmoCTaBAEHO MHOXECTBO (DA/IOBHIX OOBEKTOB M
Kaxauii PaitoBeit 00beKT onmnchiBaeTcs obpaBaenneM daiisa ¢ BUAOM Out, TO 3HAMECHUS, BHIBOAVMBIE B KAXAbIH
dainoswit 06beKT, BHBOASTCH BO BHEWHNWA (hailn, MACHTHPMUHUPYEMBII 5TMM JIOTHYECKMM HMMEHEM. SABHK HE
ONpeAesSET HU NMOPSAOK, B KOTOPOM 3TH 3HAYEHNS BHIBOAATCS BO BHEIIHMIA (Daiiyl, HM KOJMYECTBO CO3RABAECMBIX
TpH 9TOM BHEWHHX aiinos.

Ecan c¢opManbupiit mapaMerp mognporpamMMbsl uMeer GaiinoBeii THD, TO OH MOMKEH COMOCTABAATHCH C
thakTHueCKMM MapaMeTpoM, sBasiommMmcs (aiinoseM ofbekToM. QailnoBeit 0OBEXT KOHKPETHOrO BMAA MOXET
6urs nepeaaH GopmanbHOI (aiiIOBOl NEPEMEHHO TOMBKO COOTBETCTBYIOMIETO BMJA.

NMpumeuaHue — Bee puennne daitnossie 06bexTh, CONOCTABANEMBIE C OTHHM M TEM XK€ BHEWHuM (PailioM, AOMKHBI HMETh
OAMH M TOT Xe 6asoBbri T,

4.3.3 ObGvsgnenus unmepdeiicos

OGpasnenne untepdeiica (interface declaration) ommcmsaer obpekT maTepdeiica samanHoro Thna. O6bexkTH
nurepdedica BKaOUaOT B Ccebs:

— KOHCTAHTH, MCIOJb3YEMHE KAaK IapaMETPhl HACTPOHKM o0BEKTA NpPOEXTa, KOMMOHEHTA MiaM 6J0Ka M
KaK KOHCTAHTHHE MapaMeTphl MOANPOrpaMM;

— CHMrHajH, WCTO/Nb3YEMbIE B KAUECTBE NOPTOB OOBEKTA TPOEKTAa, KOMIOHEHTA HAN O/I0Ka MWjm B KAayecCTBe
NapaMeTPOB-CHTHAJIOB NOAMPOrpPaMM;

— TNEPEMEHHHE, HCTOMb3YEMBIE B KAYECTBE NMAPAMETPOB — TIEPEMEHHHIX TOANPOTPaMM.

interface_declaration :: =
interface_constant_declaration
| interface_signal_declaration
| interface_variable_declaration

interface_constant_declaration :: =
[constant] identifier_list : [in] subtype_indication
[:=static_expression ]

interface_signal_declaration :: =
(signal ] identifier_list : [mode] subtype_indication
[bus] [:= static
_expression ]
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interface_variable_declaration :; =
[variable] identifier_list : [mode] subtype
_indication [= stafic
_expression |

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

Ecan B obpspnennn mutepdeiica pux (mode) S8HO He 3a4ad, TO NOAPA3yMEBAETCS in.

B oObsBieHuu kxoHcTanThl uHTepdeiica (interface constant declaration) win B oObABIEHMM CHrHAMA
nutepdeitca (interface signal declaration) ykasauue moaruna (subtype indication) aosXHO OMMCHBATL NOATHA,
KOTOPBIE HE ABAAETCH HH (HAHMIOBBIM, HHM CCBLIOYHBIM THITOM.

Ecau oObsiBnenne curHana uutepdeiica COACPXHUT 3ape3epBMPOBAHHOE (JIOBO buS, TO CHTHAM, OMUGHBAEMBIH
ITHM OOGDBABJICHNEM, SIBASCTCHA 3AIIMIMEHHBIM CHrHAJOM Kjacca bus.

Ecnn obbsaBnenne uuTepdeiica CONEPXAT CUMBOM “:=", 32 KOTOPLIM CAGAYET BHPAXEHHE, TO 3TO BHIPAXKEHUE
CUMTAETCH HESONLIM Gulpaxenuem aas obvekra murepdeiica. THn 3T0ro BHpPaXeHus AOMXKEH COBNANATh C THIOM
cooTBeTCTRYIOWEr0 ofbekta uurepdeica, Cumraercst owmuGKOM, €C/IM HESBHOE BHIPAXEHHE CTOMT B OOBABICHAM
uurepdeiica, sua xoroporo linkage, Mam cooTsercrylomas Mcrka THma (type mark) ofosnauaer daitrosniit
THIT,

B ofpaBnenun curHana wunrepdeiica HESIBHOE BHIPAXEHHE ONPEAENSNET HEYBHOE 3HAUCHWE (3HAUEHMS),
CONMOCTABASEMOE C CHMHAJOM MHTepdeiica i ero mnogdaeMeHTaMu. [IpH OTCYTCTBMH HESBHOIO BHIPAXEHHS IS
CHTHANA MM KaXJA0r0 CKAJSPHOrO MONIJIEMEHTA TNOAPA3yMEBACTCH HEIBHOE 3HAYCHHE, YCTAHABAMBAEMOC B
COOTBETCTBMM C mnpaBHJAaMu oGbaBieHHS CATHANOB (CM. 4.3.12). Takoe 3HAYEHUC MCNONB3YETCS OAS YCTAHOBKH
HAUYANBHOTO COAEPXMMOrO ApPAiBEpoB cHrHasna wuHrepdeiica, ecam OHM ecTh, KaK YKa3aHO s oObasjicHHil
CHCHAMOB,

O6bexT HuTepdeiica obecnecunBaeT KaHaad A8 CBSI3M MEXAy OKPYXalOUlel cpemoii M OTASNBHOH YacThio
onucang, 3nauenne obnekra MHTEpdEHca MOXeT OBITH YCTAHOBJIEHO 3HAYEHMEM CONOCTABJAEHHOIO OOBEKTA MAM
BHIPAXEHMSI, HAXOASIIMXCS B DTOM CpENe; aHAJOTMUHO, 3HAUEHME OOBEKTA, HAXOOSIIErOCS B ITOH CPEAE, MOXET
ONPEAEAATECS 3HAUEHMEM COMOCTABACHHOro ¢ HMM o0bekTa uHrtepdeiica. CriocobM TakMX CONMOCTABJICHUI ONHCAHNb
B 4.3.3.2,

Cunraercst, yTo 3HaucHHME OOBEKTA wumaemcs, €CM YNOBJICTBOPSIETCA OAHO M3 CJAEAYIOWIMX YCJIOBHIA:

1) O6bexT BHUMCASETCH, a TAKXE (KOCBEHHO) OOBEKT COMOCTABJEH ¢ 00bekTOM WHTepdeiica suaa in, inout
unu linkage.

2) O6bexT 4BAFETCA CHUTHAJIOM M MM$, 0bO3Havamwlee ITOT OOBEKT, HCMONB3YETCH B CIHCKE UYBCTBHTENBHOCTH
onepaTopa OXHAAHMS MM OMEpaTopa IIPOLecca.

3) OO6mexT sBASETCS CUTHAJOM M 3HAaueHue moEbOro U3 ero NPEACHPEAEHEHHBIX aTpubyTOB, TAKMX Kak
STABLE, QUIET, DELAYED, TRANSACTION, EVENT, ACTIVE, LAST_EVENT, LAST_ACTIVE wuau
LAST_VALUE, uwuraercs.

4) OnguH M3 TMOANEMEHTOB OOBEKTA UMTACTCS.

5) O6mexr sBasterca daitnom v ¢ atnm daiiom Brnoansercs onepauna READ.

Cunraerca, uTO 3HAUCHME OOBEKTA uU3MEHSemCsi, €CIN YAOBJNETBOPSETCS OXHO M3 CJCHYIOWIHX YCIOBMIA:

1) OGBEeKT CTOMT B NIEBOM YaCTH ONMEPATOPA NPHCBAMBAHUA, a TAKXE (KOCBEHHO) eciM OOBEKT COMOCTABJAECH
¢ obvektom uHTepdeiica Buaa out, buffer, inout win linkage.

2) H3MensieTcss OOMH M3 NOX3JEMEHTOB OObEKTa.

3) OGnexr siBaserca daitaom M ¢ 3rnm (aiiiom BemoaHsercs onepauus WRITE.

H3amenaTeca MOryT oOBEKTH TOJIBKO KJIACCA CHPHAJ WM Kjacca mepeMesHas. Ilepemennas thna daiin moxer
ObTh M3MEHEHA TOMBKO BuinojHcHueM omepauun WRITE; cumraerca owmmOkoit, ecnm paitnoBass mepeMeHHas
CTOMT B JIEBOMl 4aCTH OMEpaToOpa MpPUCBAMBAHHS.

O6bext uuTEpdeEiica UMEeT CAEAYIOIME BUABL

1) in. 3naucnme Takoro obbekTa HEATEpdEiica MOXeT TOIbKO WHTAThes. JlioGue aTpubyTH 3TOro ofmeKTa
mHTepdeiica MOTYT YHTATBCH, 33 HCKOMCHHMEM TOro, uro 3Hauenus atpubyros STABLE, QUIET, DELAYED
u TRANSACTION napamerpa-curaasa He MOryT OHTb NpPOUHTAaHH BHYTPH noanporpammbl. Jlng daitouix
ofbexToB pgomyckaercs omepauus ENDFILE.

2) out. 3saucnHe TaKkoro obnexta uHTepdeiica Moxer OHTh m3Meneno. Honyckaercs urtenwe arpubyros
anemenTa uHTepdeiica, OMIMuHHX ot mnpexonpeneneHHnx artpubyros STABLE, QUIET, DELAYED,
TRANSACTION, EVENT, ACTIVE, LAST _EVENT, LAST_ACTIVE u LAST_VALUE. llna dajinosoro obnekra
paspemena onepauusi ENDFILE. Hukakoe Apyroe urenme He AOMYCKaeTcs.

3) inout. 3Hauenue Takoro obpekTa MHTEpdeiica Moxer 6T npounTano smbo usmeneHo. Taxkxe paspemeHo
urenme atpubyroB aroro ofwexra. Ins daitiosoro obsexta paspemena onepauusi ENDFILE.

4) buffer. 3uauenne Takoro obbekTa mHTEpdeiica Moxer OuTh npounTano Jmbo naMeneno. Takxe paspemeHo
yrenue atpubyroB 31oro obbekra.
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5) linkage. 3maueume Taxoro o0bexra umrepdefica Moxer OuHTh NPOYNTAHO HAM MIMEHEHO TONBKO
MOACTAHOBKOH 3TOr0 o0beKTa B KauecTBe (DAKTHUECKOrO napaMerpa aas Apyroro ofmekra murepdeiica Buaa
linkage. Huxaxkue apyrve Bman uTeHus H M3MEHCHMS HE PAa3pCUICHHL

Npumeunanwue — Xors curnais Biios inout » buffer MmeloT OAHHAROBHE XAPAKTEPHCTHKH B OTHOIENHM TONO, MOTYT JM
OHY YHMTATHCH HAH HIMCHATHCH JIIOﬁl-IM KOJIIYECTBOM HCTQUHHKOB, CHUTHAN BHAA inout Moxer H3MEHAThCH JllOGblM KOJIMYECTBOM HCTOYMHHKOB,
B TO BpeMs Kak curnan Bupa buffer nomxen wamensvbea camoe Gosbmiee ogHMM MCTOYHmKOM (oM. 1.1.1.2),

Mapamerp noanporpaMmsr GainoBoro THNA A0MKeH OFBARNATHCS KAK NAPAMETP-NCPEMEHHAS.

4331 Cnucku unmepdoeeiicos
Crucok unrepdeiica (interface list) comepxur o0bssienns o0bekToB uHTEPdEiica, TpeGyeMuix noarporpaMmoit,
KOMIOHEHTOM, OOBEKTOM MPOEKTA MJIH OMEpaTopoMm GoKa.

interface_list :: =
interface_element {; interface_element}

interface_element 1 = interface_declaration

Crnucox uuTepdeiica nmapaMeTpoB HACTPOMKH COCTOMT MCKJ/IIOYHTEIBHO M3 OOBABJICHHN KOHCTAHT MHTepdeiica.
Crnncox unTepdeiica NoproB COCTOMT MCKIIOYATEILHO M3 OObsBAeHMIt CurHa/ioB nETepdeica. Cnucok murepdeiica
napaMeTpoB MOXET COAepXaTh oObgBjeHHS KOHCTaHT wuHTepdeiica, obbapneHns curHanoB uHTepdeiica,
obbasnenus nepemcHHEX uHTepdeiica (interface variable declaration) anGo xomOunaumio 3THX OOBIBACHMIA,

4332 Cnucku conocmaeanenudi

Cnncox comocrasnenmii (association_list) ycraHaBnuBaer COOTBETCTBHE MeXAY (POPMAJBHEIMH MM JIOKAJh-
HHIMM NapaMEeTPaAMH HACTPOMKH, TOPTAMM WJIH MMCHAMH HapaMETPOB C OOHOM CTOPOHHW M JIOKQJIBHBIMM WIHN
¢$akTHUECKMMH MMEHAMH WIM BHPAXEHUSIMH C JPYroil CTOPOHEI.

association_list i =
association_element { , association_element }

association_element :; =
[ formal_part = >] actual_part

formal_part :: =
formal_designator
| function_name ( formal_designator )

formal_designator :: =
generic_name
| port_name
| parameter_name

actual_part :: =
actual_designator
| function_name ( actual_designator )

actual_designator :: =
expression
| signal_name
variable_name
open

Kaxnuit anemeHT conocraenenus (association element) B cChnucKe COMOCTaBACHME COMOCTABASET ORHH
daxTuuecknit ykasarens (actual designator) c coorsercrsylomuM anemcHTOM untepdeiica B cnncke umrepdeiica
(interface_list) ofbaBnenns mogNpOrpaMMbl, OGBABJICHWS KOMIOHEHTA, OOBABAECHMS OOBEKTA NpPOCKTa WIH
oneparopa 6aoxa. Coorsercreyiomnit amement uurepdeiica onpenenserca o mo nmosmuun, AmMG0 NO MMEHH.

SJEMEHT CONOCTABJICHHS HASHBACTCH uMeHOGaHHbM, e (dopmanbhuii yxasarens (formal designator)
HCTIONIb3YETCS SIBHO; B IPOTHBHOM (JIy4ae MMEET MECTO /03UKUOHHOe comnocTarjiecHue, s MO3MUMOHHOrO
conoctTasieHus GakTHUECKHll yKa3aTeab B KOHKPETHOH NO3UIHMH B CIIHCKE CONOCTABJIEHHUN OTHOCHTCH K JJEMEHTY
nuTepdelica, crogmeMy B 9TOil Xe MO3HMIMH B cnmcke nHTepdeiica.

VIMEeHOBAaHHBIE COMOCTABJEHMs! MOTYT 3aAaBaTLCS B JIOGOM TOpsfAKe, HO €COM HMCIOAB3YIOTCS o06a BHAA
COMOCTABJICHHA B OAHOM M TOM X€ CIIMCKE COHOCTaBIIe}IHﬁ, TO BCC NOZHUHOHHBIE CONMOCTABJCHHA NOJIXHB 6uTh
33JaHH B MEPBYIO O4YEpeAb B MX ofnyHmx nmosunmax. CaenoBaTenbHo, KAk TOABKO MOSIBASETCS HMEHOBAHHOE
COITOCTABJICHHE, TO BCC OCTABIIMECH COIMOCTABJCHHS B 3TOM CHHMCKEC HOMXKHH 6H‘l‘b HNMCHOBAHHKMH.
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Qopmanbhas yacte (formal part) HMEHOBAHHONO MIEMEHTA COTOCTABACHUS MOXeT OHTh B (hOpME BH30BaA
¢yHKuAM, B KOTOPOM CAMHCTBEHHHIM 3pryMeHToM 910#i dyHKUMH sBAsCeTCS cam ¢opmanbaMil yxasatenas. B
ITOM cayuae MM PyHKUMH NOIXHO 0003HauaTh GyHKUMIO, GAMHCTBCHHWII MAapaMeTp KOTOPOiMi MMEEeT TOT Xe
TH, 4T0 M (POPMANBHMIE YyKa3aTesb, W pPe3yAbTAT KOTOPOH HMEeT TOT X€ THI, 4TO M COOTBETCTBYIOIIMI
daxTavecknit  ykasarenn. Takas dyskuusa ofecneumsaer npeofpasosasue THIA B CAydae, KOrAa AAHHHE
nepesaloTces OoT (hOPMAXBHOTO YKA3aTENR (PAKTHUECKOMY YKA3aTeNo.

Ananornuno, dakTayeckas 4acTh (actual part) HMEHORAHHOIO (MM MO3MITMOHHOID) IJNEMEHTA COMOCTABICHHN
MoXeT OuTh B (hopme BH30BA (DYHKUMH, B KOTOPOM EHMHCTBEHHBIM APTYMEHTOM 3TOH (YHKUMM ABASETCH CAM
daxTnueckmii ykasarenb. B aroM cayude mms dyHKunM a0/xHO 0603HAYATH HDYHKUHIO, CAHACTBCHHEI napamerp
KOTOpoif MMeeT TOT xe Tun, uTo M (axTHueckuil ykasarenn, ¥ pe3yabTaT KOTOPOH MMEET TOT XE THAN, YTO
M cooTBeTcTByommi dopManbHHit yKasarens., Takas dyukuus ofecneyusaer npeobpazosanme THHA B Cayvae,
KOTAQ NaHHHE nepesaorcs or dakTHueckoro ykasartens (GOPMANBHOMY YKA3aTenmo.

Ecan Bun dopmancHoro ykasartens ecrs in, inout mam linkage m dakTuueckuit ykaszaTens He 3ajaH Kak
open, To THII (haKTHUECKOTO yKasarens (mocae npuMmcHeHus (GYHKUMM MpeoOpa3OBAHMS THNA, €CAM MOCACHHAS
3apaHa B (AKTHUECKOH YacTH) JOMXEH COBMAZATb € THNOM COOTBETCTBYOIIErO (DOPMANBHOIO YyKA3aTeas.
AHANOTHYHO, €CTM BHA (POPMANBHOTO YKAsartens ecth oul, inout, buffer wiu finkage, u dakTuveckmit ykasarenb
HE 3aJaH Kak open, TO T (opMANbHOro ykasaTens (nocie npaMeHeHus (yHKEM npeoGpasopaHds THOA,
€CM MocAeAHNAS 335aHA B (POPMANbHOM yacTM) NOMXKEH COBMAZATH C THMIOM COOTBETCTBYIOMIENO (DAKTHUECKOTO
yKasarens.

Hns comocTaBAeHNS CATHANOB C COOTBETCTBYIOLIMMH (DOPMANLHHIMH MOPTAMH CONOCTaBjeHne (JOPMATIHBHOIO
yxasarens KOHKPECTHOIO COCTaABHOIO THNQ C cbaxm'-lecxnu YKa3aTcJIEM TOIO XE€ THNA IKBMBAJICHTHO COIIOCTAB-
JICHHI0 KaXIOro CKaJIIPHONO MNOAIJMEMeHTa (POPMAZLHOTO YKA3aTens € COOTBETCTBYIOUIMM TOAIIEMEHTOM
(haKkTHUECKOIO yKasaTessd, NpH YCJAOBHH, yro (hyHKumMs npeobpa3oBaHMsi THIA HE 3aJaHa HM B (DOPMABbHOI
yacTd, HM B (hakTHUECKOM 4acTH dAeMEmra comocrasiacHud. Ecam ¢ymknms npeofpasoBaHuMs THNA 3ajaHa, ToO
CUMTaeTcsd, YTO (POPMANLHBIA YKAa3aTENb LEAMKOM COHNOCTABASETCH ¢ (DAKTHUECKHM YKA3aTENCM.

Ananornyno, s conocrasicHns (axrHueckux ykasaTeneil ¢ COOTBETCTBYIOIMMH (DOPMANBHBMHA MApaMeT-
pAMH HOMIPOTPAMMBL CONOCTAaBACHNE (POPMANBHONO NAPAMETPA KOHKPETHOFO COCTABHONO THIA C (PAKTHUECKHM
yKasaTeJeM TOIO XK€ THNA JKBHBAJICHTHO COMOCTABJICHHIO KaXAOIO CKANAPHOIO MOAINEMEHTA (POPMAILHOrO
mapaMeTpa ¢ COOTBETCTBYIOLIMM MOAIEMEHTOM (DAKTAUECKOTO yKasaresid. B kaxaoM ciyuae moryT moTpefoBaThes
pasnMuHBE MEXAHU3MH MEPEAAUM NAPAMETPOB, HO B 000MX C/Iy4asX CONOCTABACHHS OyNyT MMETh SKBMBAJNCHTHbI
pesyavrar. Taxo#t pesy/JbTaT HMMEET MECTO NpPH YCJAOBHM, YTO HHM OIMH AKTYaJIbHHIl yKa3aTelb HE HMEET
zoctyn Gosee uem mno oguomy mytH (cMm, 2.1.1.1),

MopMmanbHEl ykasaTeab MOXeT OBITh jymbo ssHO OOBABICHHBIM OObEKTOM MHTepdeiica, 6o noAIEMEHATOM
aroro obbekra. B mocaemHeM ciyuae A8 comocTaBiaeHHs (OPMANbHOTO H (AKTHYECKOrO ykasaTeseit HeobxommMo
HCIOJAB30BATh MMEHOBAHHOE COMOCTABJCHME. Bosee TOro, Kaxnmii NOAIJNIEMERT SBHO ODBSBIECHHOTO OOBEKTA
uHTepdeiica Ao/KeH OBTh COMOCTABICH TOUHO OAMH pPa3 € (DAKTHUCCKAM YKAas3aTeNeM B OXHOM M TOM Xe
CHCKE COMOCTABJACHAH, H BCE ITH COMOCTABACHMA JAOJKHH OHITh TPEACTABJACHH HEMPEPHIBHON NOCACAOBATENb-
HOCTBIO B 3TOM crmucke. Kaxnbiii Takoj 3neMeHT CONMOCTAaBACHMA AOMXEH HACHTHOMUKPOBATL hopMastbHbRL
yKasaTeab NMPH MOMOUIM JIOKAJIBHO CTATHYECKOTO MMEHH.

Ecau anement untepdeiica B cnucke Rurepdeiica COASPRUT HESBHOE BHPAaXEHHE A1 (GOpMaabHOIO mapaMerpa
HacTpoiikn MaM 1ns (POpMANBHOTO mapaMerpa Buaa in, To Jof0f COOTBETCTBYIOMMIT CHHMCOK COMOCTABJICHHE
MOXET HE COACPXATh IJIEMEHT CONOCTABAEHUS AL ITOro snAeMeHTa muHTepdeiica. Ecm sror smeMeHr
COIIOCTABJICHUS HE BKJIIOYACTCA B CNHCOK COIMOCTABJACHHA, TO B HCABHOM OJJIEMEHTE CONOCTABJIEHUS A4 3TOIO
aneMenTa uHTEpdeiica B KauecTBE (PAKTHUECKOrO BHPAXEHHS HCNOAb3YETCA 3HAYEHHME HESBHOTO BHIPAXCHUS.

NMpumeuanune — U3 BbINEYKAZAHHBIX NPABWI CAEAYET, UTO €CIM JIEMEHT COMOCTABACHHS ONMYWIEH B CIMCKE COMOCTABIEHMIT
€ LEJbIO MCTIONB3OBAHMS HESIBHOTO BHIPAXKEHHS JUIS COOTBETCTBYIOWIENO 3neMeHTa uHTepdeiica, TO BCE MOCAEAYIOWME INEMEHTHI CONOCTABNEHUS
B 3TOM CIMCKE AOMXHB GblITb MMEHOBAHHBIMH CONQOCTABICHMSIMH.

Xors HesiBHOE BHIPAXKEHME MOXET 38[aBATHCA B anemeHTe MHTEPGEIICA, KOTOPBII ONMCHIBACT (JOKAIbHBI Mau (BopManbHbIA) mopT,
TAKOE BLIDAXKEHHME HE MHTEPNPETHPYETCRA KAK JHAUCHME HEABHOTO DIEMEHTA COMOCTABICHMS S JTOTO TIOPTA, TAK KaK NOPThI AOVIKHbI GbiTh
COMOCTABNEHBI € CHIHAJAMM B NPOTHBONONIOXKHOCTL 3HAYEHMSM. BMECTO 3TOrO 3HAUEHME BBLIPAXKEHUS MCNONLIYETCS I ONpPEReNeHHs
axhexTHBHOIO 3HAUEHHS ITONO NOPTA C TEUEHHE MOACAMPOBAHMS, €CJM NOPT OCTARAEH HECOEAMHEHHBIM (cM. 12.6.1).

4.3.4 OGvaanerue OONOAHUMENLHOZO uMeHU
O6baBacHHE AONMOJBATENBHOTO MMEHH ONMMCHBACT AJBTCPHATHBHOE MMS IS CyECTBylomero oObeKra.

alias_declaration ;: =
alias identifier : subtype_indication is name;

Haenrnduxarop, 3agaBaeMulit B oObsugeHMM AOTOMHHUTENLHONO MMEHH, 0003HAUaeT OOBEKT, MPEACTABAAEMBIIL
MMEHEM B 3ITOM OOBSBJACHAW. JOMOARYTENPHOE HMS CHrHAJZA 00O03HaYaer CHTHAJI; JOOMOJHUTEABHOE HMA
nepemenHoit 0603HAYACT MEPEMEHHYIO; AOMONHUTENBHOE MMSI KOHCTAHTH 0G03HAYAET KOHCTAHTY.
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Humsa (name) nposxuo GHTH craTHyecKMM mMeHeM (cM. 6.1), ofosmauarommm o6pexT. BazoBmii THH uMeHn,
33J3HHOIO B melﬂlﬂ AONQIHATCABHONO HMCHH, AO0JMXEH COBNaaars C 6830!!:“4 THIIOM METKH THOA B
YKA3aHUM TNOATHAA; 3TOT THN HE AOAXKEH OMTb MHOTOMEPHBIM HHECKCHDYembM THNOM. Korma ma oObexT,
ofo3nauacMuili HMMEHEM, MMEETCA CCHIKA B BHAE JONMONHMTC/ALHONO MMEHHM, ONHCAHHOIO OOBABICHHMEM
AOTIOIHATE/IBHOTO MMEHM, TO OOBEKT pacCMATPHBACTCA KAK OOBEKT, MMEIOMMi NOATHN, 3aA3HHHN YKA3aHHEM
noaTENna. TO Xe CaMoe MMEST MECTO ANA CCHOK Ha atpulyT, B KOTOpHX npedukc 0603HAYAET NONONAHNTEABHOE
umMd. Ecam yRazaHHpi NOXTAN SBASETCA OAHOMEPHHIM HMHAEKCHDYEMBIM NOATAIOM, TO 3TOT HONTHN NOMXEH
BKJIIOYATh COOTBETCTBYIONMMM MeMEHT (CM. 7.2.2) IS Kamyoro aJieMEHTa o0bekTa, 0603HaYaeMOro 3TAM MMEHEM.

Cchinka Ha 31EMCHT NONOJHATEALHONO MMEHM HEABHO NpeacTaBager coboil CCHKY Ha COOTBETCTBYIOMIMI
3neMenT 00beKTa, 0603HAYAEMOrO ITUM AONOAHHTEABHHEM HMeHeM. CCHIKA HA CEUcHME AONMOIHHTEILHONO MMEHH,
cocrosmee M3 37eMEHTOB el, €2, ..., en, 9BAdEeTCd HEIBHO CCHIAKOW HA ceueHue ofpekTa, o003HAYAEMOE ITHM
OOMONHHUTENBHBEIM HMMEHEM, COCTOSIIEE M3 COOTBETCTBYIOUIMX JIEMECHTOB JJIS KaXAOTo M3 3jeMeHToB or el ao
en.

Tpumepst

1 variable REAL_NUMBER: BIT_VECTOR (0 to 3D ;

2 alias SIGN: BIT is REAL_NUMBER ©) ;
- - SIGN cran ckangapaum (BIT) 3HaueHuem

3 alias MANTISSA: BIT_VECTOR (23 downto 0) is
REAL_NUMBER @8 to 31) ;
- - MANTISSA ssngerca 24-paspsaHniM 3HAUCHHEM
- - ¢ nuanasonoM HHAEKca ot 23 mo 0.
- - HeoOXOAMMO OTMETHTH, UTO AMANA30HH MHAEKCA
- - snHauennit MANTISSA » REAL_NUMBER (8 to0 3D
- - MMEKT TMPOTHBOMOJOXHHE HaNpaBJICHHS.
- - cchsika Ha 3naueHne MANTISSA (23 downto 18)
- - 3KBHMBAaJICHTHA ccbIKe Ha 3HaucHue REAL_NUMBER
8 to 13)

4 alias EXPONENT: BIT_VECTOR (1 to 7) is REAL_NUMBER
1t ;
- - EXPONENT sasnderca 7-pazpagHbiM 3HAYCHREM ’
- - ¢ auanasoHoM ot 1 mo 7

4406vaBneuue arpubyros

ATpnbyT aBasercs 3HaueHuweM, (yHKu@EH, TMIOM, AMANA30HOM, CMrHAJOM WM KoHcrauroi. JhoGoit w3
MEePeUHCACHHNX BHAOB aTtpulyta MoXeT OBITh COMOCTAaBAECH C ONAHHM WAH 6ojiee NOHATAAMHM B ONMCAHHM.
CywectsyloT ase Kareropum arpubyTos, npeponpenciacHHbie aTtpulyTh m arpubyTH, onpeaeaseMue MNoJb30Ba-
tesaem. IlpeaonpeneneHHne aTpulyTH SBJSIOTCS HCTOUHMKAMHM MHGOPMALHM O Pa3/MYHKX NOHATHSIX B OMMCAHHH.
Pasgen 14 comepXHT ONMCAHME BCeX mpenonpeaencHubix arpubyros. [Ipenonpenenennnic arpnbyTel BMAA CHrHAaN
HEe MOryT OBTh M3MCHEHH.

AtpubyTH, OnpenesseMbe NONb30BATENEM, SIBAHIOTCS KOHCTAHTAMH NPOH3BOAbHOrO THna. Takme aTtpubyTn
OmMCHBAIOTCH 00baBaeHHEM aTpuOyta (attribute declaration).

attribute_declaration :: =
attribute identifier: type_mark;

Unenrnduxatop, crosmnit B ofpsenennn arpulyra, aBaserca ykasarteneM 3toro arpubGyra. ArpufyT Moxer
6mrth comocTaBneH ¢ OOBEKTOM NPOEKTA, APXHUTEKTYpPOit, KoHdurypamueit, npoueaypoit, dyuxumeir, nakerom,
THINOM, TIOATHIIOM, KOHCTAHTOH, CHCHAJIOM, NMEPEeMEHHOH, KOMNOHEHTOM MAH METKOWi.

Merka Tuna (type mark) B oObsBaeHMH aTpuGyTa AOIKHA OGO3HAYATh TNOATHN, HE SABAAIOMMICH HEU
cchinoyHmM HH daitoBuiM TUnoM. TloaTHn MOXeT OhiTh HEOrPAHMUECHHHM.

ITpumepor
1 type COORDINATE is record X, Y: INTEGER end record;

2 type POSITIVE is INTEGER range 1 to INTEGER'HIGH;
3 attribute LOCATION: COORDINATE;
4 attribute PIN_NO: POSITIVE;

MHpuwme ua Hue — Koukpernoe nonsmme E Gyner macaenosats atpubyr A, ecim v tonwko ecnu cneunduxauus arpubyra
ans 3uauenus arpulyra A conposoxaaer obvssnenne E. Ipu orcyrcreum Takoli cneumduxauum ums arpulyta s ¢popme E’A smisercs
HEJIOMYCTHMBIM,
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AtpulyT, onpeaenseMblil MOALIOBATEIEM, CONOCTABNMETCH C NMOHATHEM, 0003HAUAEMbIM HMEHEM, 3aJAHHLIM B OOBABNEHHUH, & HE € CAMMM
umeneM. CnenosarensHo, HA ATpubyT OOBEKTR MOXHO CCHINATBCH NMPH TOMOIWM JOMOAHUTENLHONO MMEHM 3TOr0 o0bekTa (B OTaMuMe OT
CCHUIRR np1t npmout ofLaBIeHHOTO nMeHu 0fbekTa), HOMOJL3YEeMOro B Kauectse npedukca umeny arpubyra. Atpubyr, HA xoTopuil ectb
TRKAA CCHUIKA, HHYEM HE OTIMUaeTCs OT aTpubyTa (4 CENOBATENBHO M 3HAUEHMS), HA KOTOPLIT CCHUIAIOTCA C MCTIONB3OBAHHMEM OUBABNICHHONO
umenn ofbekta B Kauecrse npedukca.

Onpenensiemblit nonsdosaresiem arpulyT nopra, CHrHaMA, NEPEMEHHOI MAHM KOHCTAHTBLI HEKOTOPOTO COCTABHONO THNA, SIBASETCH aTpHbyToM
LIEIMKOM NOPTA, CHMIHANA, NEPEMEHHON WIH KOHCTAHTHLI, & HE MX 3nemeHToB. Ecan HeobXxoauMo conocTasmtbh aTpubyT C KaXKABIM 3IEMEHTOM
HEKOTOPOrO COCTABHOTO THMNA, TO CAM aTpubyT MoxeT ObiTh OfbABACH C COCTRBHBIM THMQM TAKHM obpazom, UTO AIA KAXKAONO BNEMEHTA
ofvekra Gyner CylECTBOBATh COOTBETCTBYIOLLMIT SJIEMEHT 3TOr0 atpulyTa.

45006bpaBi€eHNd KOMMNOOHEHTOB

O6GbsaBacHNe KOMIOHEHTAa ONHCHIBAET BHPTYAJABHHIN HHTEpdeiic o0bekTa nNpoekTa, KOTOpHil MOXeT OHThH
MCHOJb30OBAH B ONMEPATOPE KOHKPETH3ALMH KOMMNOHEHTA. I8 CONOCTABEHHS DK3EMILTAPA KOMIOHEHTA C OOBEKTOM
NpoeKTa, comepxamuMmcs B Oubauorexke, MoxeT OWTh MCMOAb30BAHA KOHGMUrypauus KOMIOHEHTA HJIN
cnenuduKauus KOHMHIypauum.

component_declaration :; =
component identifier
[ local_generic_clause ]
[ local_port-clause ]
end component;

Kaxamii snement wuHTepdeitica B ONMMCAHMM JIOKAJbHBIX napamMeTpoB HacTpoiikum (local generic clause)
OMMCHBAET JIOKAJbHHII napamerp HacTpoitku, Kaxawit smement murtepdeiica B OnucaHHH JIOKAMbHHX MOPTOB
(local port clause) OmyCHIBAET JIOKAJIGHLIA MOPT.

5 CNELHUOHUKALIUU

B paHHOM paspene JaHO OMMCAaHME cneyudpuxayili, KOTOPHE MOryT ONTb MCTIONb3OBAHK AJjS COMOCTABACHAL
aononHuTeabHOM MHbopManmyu ¢ VHDL-onucannem. Cnenndukaums conocras/ser NONOJHHTENbHYIO MH(OpPMA-
UMI0 C paHee oOObsBicHHHNM mnoHarneM. Wmerorcs Tpn Buga cuneundwmkaumit: cnenudukauuu arpubyTos,
cneunpukauun Koudburypauuit 1 cneuuUKan#AN OTKIIIOUCHHS.

CneunugrauMu BCerga CBA3AHH € YX€ CYMMECTBYOIIMMH MOHSTHSMH; TAakuMM o00pa3oM KOHKpETHAd
cieunduKanMsa NO/XKHA CJIEAOBATh 324 MAM (B ONpeNeNeHHHX CIyuasx) OWTh 3aKJIIOUEHA BHYTpM OOBSBACHMS
MOHATHS, C KOTOPDHM OHA CBsf3aHA. Bosee Toro, cneuudHKauymsa OOAXKHA BCErAa CTOSTh MO0 HENMOCPENCTBEHHO
B TOM Xe pasjese o0bsBJeHMi, B KOTOPOM CTOMT OODBSBJICHHE CBSA3aHHOTO ¢ HMM MOHATHS, jubo (B cayvasx,
Koraa cneupduKauMn CBA3aHK ¢ MOAY/SMH NPOEKTA) HEMOCPEACTBEHHO B pasfeie oGbABJCHM, CONOCTABACHHOM
¢ 0OBsIBJIEHMEM 3TOMO TOHSATHS.

Sl.Cneuuduxauus arpubyra

Crneunduxaums atpubyta cocTapiaseT OonpeneaseMuii noab3osaresneM aTpubyT ¢ ogHuM win Gosiee TIOHATHSMH
H ONpeaenser 3HAYEHHE ITOoro atpubyTa AN 3THX MOHSTHIA.

attribute_specification :: =
attribute attribute_designator of
entity_specification is expression;

entity_specification :; =
entity_name_list : entity_class

entity_class :: =

entity | architecture | configuration
| procedure ! function | package

I type | subtype I constant

1 signal | variable | component

I label

entity_mane_list :: =
entity_designator {, entity_designator}
i others
I all

entity_designator :: = simple_name | operator_symbol
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Yxasarenp arpubyra (attribute designator) monxen ofosmsauats arpufyr. Cnmcox mMeH momsTmit (entity
name list) upeHTHMUWpPYET Te NOHATAM, KOTOPHE Hacaeayior aror arpulyr. Hacnenosamme onpemensercs
CAEAYIOIMMH TPABHJIAMH:

1) Ecnm 3apan cnmucok yxasareseit moHsTmit (entity designator), To cneumbuxauna atpubyra npumensercs
B OTHOIICHMH TeX MOHATHIl, KOTOpHEe 0003HAUEHH ITHMH YKA3aTEAAMH.

2) Ecam sanaHo 3ape3cpBHPOBAHHOE CIOBO Others, To cneuudukaums arpubyTa npuMEHEeTcs K HOHATHIM
YKa3aHHOTO KJIacca, KOTOpHiC ONMHMCAHBI B HEMOCPEACTBEHHO ofbemaiomeM pasnesie oObsiBCHMM, MPH YCIOBHH,
YTO KAXJOE TAKOEC MOHATHC HE 33JaHO SBHO B CNMCKC MMEH MOHATHH npeanaymei cneuudmxaumn arpubyra.

3) Ecan 3anaHo 3apesepBupoBanHoe C10Bo all, To cnenyduxauus atpubyTa NpUMEHSETCS KO BCEM HOHSTHAM
YKa3aHHONO KJIACCa, KOTOPHE ONMHCAHE B HEMOCPEACTBEHHO O0bEMAIOIIEM pasfcsie OOBSBACHHIA.

Cnennduxauus aTprGyTa s KOHKPETHOIO KJACCA NMOHATHMI, CTOAINAA B pa3neje OOBSIBJICHMIL, B B KOTOpOH
CAMCOK MMEH NOHSATHH 3aJaH B BMJAE 3ape3cpPBHPOBAHHOrO c10osa others wnu all, nonxwa GmTh nNocAexHEM
cneumdnxaumeit atpnbyra g YKa3aHHONO KJIAcca MOHATHIE B 3TOM paszaene oOvseachmit. Hukakoe monstwe,
OTHOCAINEECS B 3aNAHHOMY KJACCy MOHATHH, HE MOXET GHTH OMHCAHO B YKA3aHHOM pasjesie OObSBICHHIT nocae
Takoi cneuudukaupum arpnbyra.

BripaxeHnne 3ajaer 3HAucHHE ATpubyTa WIS KaXAOTO NOHATHA, HACAEAYIOWEro 9TOT aTpulyT B PE3yanTaTe
BHIOIHEHNS crnemudukanuy 3toro arpubyra. Tun supaxenns B cneumduxanuu arpubyTa JOMXEH COBMAAAThH
¢ (WM HESIBHO KOHBEPTHPOBATHCH B) METKOM THNA B COOTBETCTBYIOMIEM o0bsiBiecnuu arpubyra. Cnenmdukauus
arpubyra nns Moayns mpoekTa (T0 ecTb oObABneHMst OOBEKTa, APXMTEKTYPH, KOH(Wrypanmsm widm mnakera)
NOJXHA CTOATL HEHOCPEACTBEHHO B pasgene oOpaBacHuit storo moxyns. Cnemndukanus arpmbyta nns
npoueayps, ¢$byHKuMd, THNA, NOATHNA, 00BEKTA (TO €CTh KOHCTAHTH, CHIHANA, NMEPEMEHHONM), KOMIOHEHTa WJIH
NOMEYEHHOIO NOHATHS AO/DKHA CTOATh BHYTPHM pa3nena oObABACHMIl, B KOTOPOM HAXOAMTCH OOBsSBICHME ITOM
AOpoUenypsl, DYHKIMH, THOA, MOATHMA, OOBEKTA, KOMMOHEHTA MNM METKH COOTBETCTBEHHO.

Jlns XOHKDETHOTO IOHATHS 3HAYCHHUEM ONPEAENAEMOIO MOMB30BATENEM aTpubyTa 3TOr0 NMOHATHS NBASETCS
3HAUEHMWE, 3aMaHHOE B cnenuduKamud aTpuGyra AAsi 3TONO NOHATHSA.

Cunraercs ommGKON, €CTM KOHKPETHRBIH aTpubyT conocTaeasercs 6osee OgHOro pas3a C KOHKPETHHIM MOHSTHEM.
AHAnOrMyHO cuMTaeTcs OWMOKOM, ecan IBA PasMuHBIX aTpubyTa ¢ OAMHAKOBHMH NPOCTHMH HMMCHAMW
COMOCTaB/JIEHN C KOHKPETHBIM TIOHSATHEM.

ITpumepwi
1 attribute PIN_NO of CIN : signal is 10;
2 attribute PIN_NO of COUT : signal is §;
3 attribute LOCATION of ADDERI : label is (10,15);
4 attribute LOCATION of others : label is (25,77);
S attribute CAPACITANCE of all : signal is 15pF:

ITpumMmeuanune — Yrasarens nouarua (entity designator) B Buae cHMBOMA OnepaTopa MCMONBIYETCH AN CONMOCTARNCHUS
aTpubyTa ¢ COBMEIUEHHBIM OMNEPATOPOM.

Ecm cnemudmkauus atpubyra mcrionb3yercs, TO OHA JNOMKHA CAEGAOBATL 33 OObSABNEHMEM MOHSATHR, C KOTOPBIM 91OT aTpHbyTt
CONOCTABASIETCS, M TIPEHINECTBOBATh BCEM CChUIKAM Ha 3toT atpubyr sroro mowstia. Crneumduxaums atpubyra paspemieHa Toabko mis
onpenenseMbiX nonb3osateneM arpubyToB, HO He AN mpenonpepeneHHsix atpubyTos.

B crimcke MMEH MOHATMIA cneuudukawpnu atpulyra BMECTO MMEH MOHATHI MOTyT GbiTh MCNIONbIOBAHBI JAOTONHMTENBHBIC MMEHA ITHX
NOHATHIA, HO B 3TOM Cayuae 3ra creuidHKauus paccMATPHBAETCH KaK OTAGNbHAS CelMdUKALMS KOHKPETHOrO ATpubyTa M BCE nocrexylomue
crieuuduxanuu  sToro  atpubyra, Hcnonbayiomue Oo0bABIEHHOE MM 3TONO NOHATHA (KM ApyrHe JNOMONHHUTEJIbHBIE HMEHA), SBJASIOTCH
HEJICHCTBUTEAbHBIMH.

Crneundukaums arpufyra nepeMeHHON CCHIIOYHOIO THIA COMOCTaBAseT aTpulyT C CaMOfi MepeMeHHOi, 4 He C YKA3LIBAEMBbIM OOBEKTOM.
Cneunduxauus atpubyra s ORHON M3 MHOXECTBA COBMEILIEHHLIX MOAMPOrPaMM, BCE M3 KOTOPbIX OOBABNEHB B OXHOM M TOM Xe pasmenc
obbsBneHMit, CONOCTABNAET HTOT ATPMOYT TAKKE M C KAXAOH M3 YKA3AHHBIX MOATPOTPAMM.

OnpenenseMbie NOAL3OBATENEM ATPUOYTbI HECYT TOMBKO JOKANBHYIO MHGOPMALMIO M He MOryT ObiTb MCNOMB3OBAHBLI NI MEpemayu
uadopMann Mexay onucanusmu. Hanpumep, curHan X BHYTPM apXUTEKTYpbl M nopr Y KOMNOHEHTA, HAXOAALIETOCS BHYTPH ITOH Xe
apXMTEKTYpPhl, MOTYT MMETb OAMH M TOT Xe aTpHlyr A. Oapuako 3nauenus atpubyroB X'A M Y’A Huxakum o0pazom mexay coboit ue
CBA3aHbI. B 4ACTHOCTH, conocrasieHHe curHana X € noproM Y B ONEpaTope KOHKPETH3aLUMM KOMNOHEHTA HE MMMOPTHPYET 3HaueHue Y’'A
M He JKCropTHpyer 3HaucHue X’A.

S2Cneundukanusg KOHbuUurypauummu
Cneundukauus KoHGUrypauuM COMOCTABJASET CBASHBAKOWYIO HHGOPMAUHMIO ¢ METKAMM KOMIOHEHTOB,
MPEACTABASIOMNUMH SK3EMIUIAPH KOHKPETHOTO KOMIOHEHTA.

configuration_specification :: =
for component_specification use binding_indication;

component_specification :: =
instantiation_list : component_name
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instantiation_list :: =
instantiation_label {, instantiation_label}
| others
1 all

Cmmcox 3x3emmisgpos (instantiation list) maenTHdHIHpyeT T€ NOHATHS, C KOTOPHMH CONOCTABAAETCH
cpa3uBaomas uHdpopMmanng. ConocTaBireHne BHIIOJIHSETCS 110 CACAYIOMEM IMPaBUNAM:

1) Ecam 3azaH COMCOK MeTOK 9Kk3eMiigpos (instantiation label), 1o cneundukauns xondurypamuu
NPUMEHAETCA K COOTBETCTBYIOMIMM 3SK3EMIUVISPAM KOMAOHEHTA. JTH METKH AODKHBM OHTb OOBABNAEHH BHYTPH
HENOCPeACTBEHHO obbemmomiero paanena obvsencanit. Cumraercs ommOKOMN, CCIM ITH IK3EMILTSIPH HE SBAKIOTCS
IK3eMIUIIpaMH KOMIIOHEHTA, HMS KOTOPOTO yKa3aHO B cnenuduKaumu KOMIOHEHTOB (component specification).

2) Ecnm 3ajaHo 3ape3epBHPOBAHHOE C/I0BO oOthers, 10 cneumdukaums KoHGUrypauMsm NPAMEHSETCS K
9K3EMIUISPAM YKA3aHHOIO KOMIIOHEHTA, METKH KOTOPHX OOBSBJEHH B HEMOCPEACTBEHHO OOBEMTIOMEM pasnene
ofbSBICHMII MPU YCAOBHM, YTO KXW TaKoll SK3eMNNEP KOMIOHEHTA YXe He HCMOAbL3YEeTCHS SBHO B CTHMCKE
9K3eMIISpOB mpenuaymeit cnenudukauun Koudurypanum.

3) Ecam 3apano 3apesepBupoBaHHOEe cioso all, o cneundukaums xondHrypauuu NpEMEHSETCd KO BCEM
9K3EMIIAPAM YKA3aHHOIO KOMIIOHCHTA, METKM KOTOPHX OODBSBJICHH B HEMOCPEACTBEHHO OOBEMMIONIEM pasnene
obbsaBRCHHIA.

Crneunduxaunst KOHGHrypauuu, Crosmass B pasaene OObABMCHHNA, M CHMCOK 3K3EMILUIIPOB KOTOPO#H Iid
AAaHHOTO KOMIIOHEHTA 33a7aH B BHAE 3ape3epBHPOBAHHOIO c/ioBa others wmm all, noaxHa GuTL MociEaHEH TaKoM
cienudukanmeil A9 9TOrO KOMIIOHEHTA B 3TOM pasfeie OObABJICHHIA.

ITpensunonnenne cneunduxkauun KoHbHUrypauum BJEUET COMOCTABAECHWE CBA3HBAKWOWEH wuHpOpMauum ¢
MeTKaMy, HACHTHOHUMPYEMBIMH CITUCKOM JK3eMIispoB. Merka, KOTOpass MMEET CONOCTABNCHHYIO C Hel
CBA3HBAKOWIYIO HHGPOPMAUMIO, CUMTAETCH CBA3AHHON. Cumtaetca omnbkoi, ec/in npeaBHNONHEHNE cneundraKanuu
KOH(Urypamuy BJICUET COMOCTABACHNE CBA3HBAIOMIcH HHbOpMaLuK ¢ METKOM KOMITOHEHTAa, KOTOpas yXe CBA3aHA.

5.2.1 Caasviearwowee yxaszanue

CeasuBaromee yxasanue (binding indication) comocTaBjseT 5K3€MIUISPH KOMIOHEHTA C KOHKPETHEIM
obvextoM mpoekta. OHO Takxe conocramiser dakTHuecKHe napaMerpH ¢ dopmanbHHMu B uETEpdeiice obbekTa
NpoexTa.

binding_indication ::=
entity_aspect
[generic_map_aspect ]
[port_map_aspect ]

Acnekr ofwekra mpoekTa (entity aspect) CBS3HBAOMEr0 YKa3amus HaeHTHGHOHpPYeT OOBEKT NMpPOEKTa, ¢
KOTOPHM COIOCTABJISIOTCS SK3EMIUISPH KOMIOHEHTa. AcnekT 0To0paxeHHs napaMeTpos HacTpolixm (generic map
aspect), eciM 3aaaH, WACHTHOUIMPYET BHPAXEHHS, CONOCTaBjaseMBe ¢ GOPMAJILHBIMH NApAMETPAMH HACTPOMKH
B untepdeiice 3roro ofpekTa npoexTa. AHANOrMYHO, acmekT orobpaxenus mopro (port map aspect) B
CBA3HBAIOLIEM YKA3aHNM MACHTU(HUMPYET CHTHAML, COMOCTABASEMHE € (POPMATLHHIMH MOpramMu B mETepdeiice
3T0ro0 ofpexTa npoexTa.

Ecnmn acnekt orofpaxeHust NMapaMeTpoB HACTPOMKM HJIM acmekT ortofpaXxeHMs NOPTOB HE 3a4aH, TO
NPUMEHAIOTCS NpaBmia ymonuauus (cM. pasgen 5.2.2).

S211 Acnexm o6vexma npoekKkma

Acnext ofbexkTa npoekTa MAEHTHDHUUUPYET KOHKPETHHH O0BEKT MPOEKTa, CONMOCTABJISEMHIN C SK3EMMINSIPAMHA
KOMNIOHEHTOB, ACHEKT OOBEKTa MPOEKTA MOXET TAKXe 334aBaTh OTIOXECHHOE COMOCTABACHME.

entity_aspect, =
entity entity name [(architecture_identifier) |
Iconfiguration configuration_name

lopen

Tlepras c¢opma acnexkra o0bekTa NpPOEKTAa HMACHTHOHUMDYET OTACALHOE OObsBIcHHME OOBEKTA MHPOEKTAa M
(Heo093aTeNIbHO) COOTBETCTBYIONIEE ONMCAHME apXUTEKTYpH. Ecam maenTMdMKATOpP apXHTEXTYPH HE 3ajaH, TO
CYNTAETCH, UYTO HENOCPSACTBEHHO O0BEMIMONIEE CBY3HBAIOIIEE YKa3aHue nodpasyxesaem mobol ofbeKT npoexra,
unTepdeiic xoroporo onpenensercs obpsminenuem ofmexra, ofosHaueHHoro mMeHeM ofbexra (entity name). B
OPOTMBHOM CJIy4ae CUYMTAETCH, YTO HEMOCPEACTBEHHO OGBEMMIONIEE CBUSHBAIOMEE YKA3AHHE HOAPA3YMEBAET
obbexT npoekTa, cocrosmuit u3 oObaBaenns ofbexTa, 0603HAYCHHOIO NMEHEM OBEKTA H ONMCAHAS APXHTEXTYPH,
COTIOCTABJIEHHOTO C 3TMM OObsSBAEHNEM, MACHTHGHKATOD APXHTEKTYPH ONPEAENSET NPOCTOC MMs, HCIOAB3YEMOE
B TPOLECCE NPEABHNONHEHHS HEPAPXMM MPOEKTa AAsS BHGOPA NOAXONSMIETO ONMCAHAS APXATEKTYPH. B sTOM
CAy4yac COOTBETCTBYIOIIHEC IK3CMIUISPH KOMIIOHCHTA CUMTAIOTCH MOJAHOCMDbIO C8AIAGHHLIMU.
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Bropas ¢oopma acniekTa oObekTa NpoekTa MACRTHGMUMPYET 0OBEKT MPOEKTa KOCBEHHO Yepe3 KOH(MUIrypaumio.
B 3TOM ciyqae CYHTAeTCA, 4TO 3TOT ACHEKT nodpasymesaem OOBEXT MPOEKTA, CTOAMMH B BEPUIMHE HEPAPXHH
OpoOeKTa, KOTOpasl Onpeaenserca KoHdurypauuei, 0003HAYEHHON 3aJaHHBIM HMEHCM.

Tperbst dopMa acnekTa o0beKTa NMPOEKTAa MCMOJABL3YETCH ANS 3aMaHMS OTJOXECHHOH maeHTHdmMKanumu obbekTa
npockta. B 3TOM CAyuae cuMTaercss, YTO HEMNOCPEACTBEHHO OOBEMIIOIEE CBASHBAIOUICE YKA3aHHE HE
nodpasymecaem HHKAKOro o0bekTa npoekta. Bomee TOro, 910 CBY3WBAOINEE yKa3aHHE HE AOJIXHO COACPXATh
HM acmeKTa oroGpaXkeMus NapaMETpPoOB HACTPOMKM, HH acmekTa oTobpaxeHns mopToB.

Ecnn upentndukaTop apxMTEKTYpH MCHONB3YETCS B ACHEKTE OOBEKTA MPOEKTA CBS3HBAIOMIEN0 YKA3aHMs,
HCMOIb3YEMOIO B KOH(PMTypauuy KOMIOHCHTA, TO ITOT HMACHTH(MKATOP NO/XKEH COBNAAATh C NMPOCTHIM MMCHEM
OMMCAHMS APXMTEKTYPH, COMOCTABJACHHOIO C OOBSIBICHHEM OObEKTA, OGO3HAYEHHBIM COOTBETCTBYIOIIMM HMMEHEM
o0bekTa,

5212 Acnexm omobpaXenus napamempos nacmpoiku u acnekm omobpaxe-
Hus nopmoe

AcnexT oTo6paxXeHMs TApaMETPOB HACTPOHKH COMOCTABJASET 3HAUEHHMS C (OPMANBLHBIMH NAapaMeTpam
HACTPOMKHM G6s0Ka. AHAJIOMHYHO, ACTEKT OTODPAXEHHS MOPTOB CONOCTABASET CHrHAAB C (HOPMANBHHIMHM MOPTaMu
6naoka. Huxecnenyiouee BepHO XaK A/ BHCUIHHMX O/OKOB, TaK M JUIs BHYTPEHHHX OJIOKOB, ONpeneaseMbiX
oneparopamun 6J0Ka.

generic_map_aspect =
generic map (generic_association_list)

port_map_aspect =
port map (port_association_list)

B cnmucke conocrasaeHus moproB (port association list) wim B CHHMCKe COMOCTABJICHUSA MAPAMETPOB HACTPOUKH
(generic association list) MOXHO HCMOJIB30BATH KAK MMEHOBAHHOC, TaK M MNO3NLIMOHHOC COMOCTABJCHHUE.

Hdanee B TekcTe MCHOMB3YIOTCS CAEAYIOLINE ONpEAENcHUS:

1) Tepmun gpakmuneckuili napamemp UCAONbIYETCA A 0003HAUEHMS KaK (DaAXTHUECKOrO yKasaTessl, CTOSIIETO
B 3/7IGMEHTE COMOCTABJIEHHS NODPTOB, TaK M IJs (haKTHHECKOrO YKA3aTens, CTOSHIETO B 5J1EMEHTE CONOCTABACHHS
CNHCKA COMOCTABJICHMS NAPAMETPOB HACTPOMKM.

2) TepMMH popManbhblil napamemp VCIONb3YETCs O 0003HAUEHHS KAaK (OPMANBHOTO YKA3aTeAs, CTOSAIIETO
B DJICMEHTE COMOCTABJICHMS CMMCKA COMOCTABJICHMS NOPTOB, TaK M Aad (POPMANILHOTO YKA3aTens, CTOSIIErO B
/IEMEHTE CONOCTABJICHUS CIMCKA CONOCTABJICHUSI TAPAMETPOB HACTPOMKH.

CMBIC/1 aCHEKTOB COMOCTABJAEHUS TMMOPTOB M TNAPAMETPOB HACTPOMKM 3aKJIOYAETCS B  COMOCTABJCHWH
cdakTHyecknx napaMeTpos C (HOPMAJBHBIMM TapaMeTpaMu nHTepdeiica o0bEKTa MpPoeKTa, NOAPA3YMEBAEMOTO
HETIOCPEACTBEHHO OOBEMJIIOIEM CBAZWBAIOMKM yKa3anueM. Kaxaptilt J0KafibHBI MOPT MAM MapamMerp HaCTPOMKH
JK3EMIIIPOB KOMAOHEHTA, K KOTOPHIM NMPHMEHSETCs! ofbeMaomas caenudukauus KoHpurypaunun, J0axeH OuTb
COMOCTaBJECH Kak (PakTMueckHii napaMeTrp C, mo KpaitHeit mepe, ogHuMm ¢opmansuniM nmapamerpom. Henbsg
CONOCTABASTh (POPMAJBHKII napaMeTrp ¢ Oosce yeM OOHHM AKTYaJbHHIM NAaPaMETPOM.

dakTruecknii napaMeTp, CONMOCTABASEMBI C ¢GOPMaibHBIM NapaMETPOM HACTPOMKHM B acCMEKTe OTOGpaXkKeHus
NapaMeTpoB HACTPOMKM, AOMXeH GHTh BHIpaxXeHWeM; (PaKTHUECKMil APaMETP, COMOCTABIECHHBIN C (DOPMAALHBIM
NMOPTOM B ACHEKTE OTOOpAXEHHsi MOPTOB, HOMXEH ObITh CHTHANOM.

Ha d¢daxruueckuit mapamerp, COMOCTaBAsSEMBIA ¢ (OPMANBHLIM TIOPTOM B AaCHEKTE COMOCTABJCHHUSA MOPTOB,
HA/IAraeTcd PSAA OrPaHMUEHMIl; 3TH OrpaHuueHus onucawu B 1.1.1.2,

QopManbHBii NApaMETP AAS  KOTOPOIO HET COMOCTaBAcHMS € (DAKTHYECKMM MNAapaMETPOM, CUMTAETCS
HECOIOCTAB/ICHHHIM (POPMATbHBIM [1aPaMETPOM.

Mpume yaHnune — JokaabHbiit mapaMeTp HACTPOHKH (M3 OObSBAEHMS KOMNOHEHTA) Wi GOPMANLHBIN TTAPAMETP HACTPOIKH
(13 onepatopa Gnoka man u3 ofwemmouero ofBEKTa NPOEKTa) MOMXET MCNOAL3OBATLCR KAk (akTHueckuil napameTp B acnekte orobpaxenus
NAPAMETPOB HACTPORKHM. AHANOMMUHO, JIOKAIbHBIN f0PT (M3 00bABNEHMS KommosenTta) win dopmansHei nopt (M3 onepatopa Gioka wan
u3 ofwemmomwero ofbeKTa MPOEKTa) MOXKET WCMONb3OBATLCH KAk (AKTHUECKHiT mapaMerp B acnexte oTofpa)eHus nopros.

5.2.2 Hesgnoe cas3vidaioujee yKkasanue

B HEKOTOpHX C/lyuyasx npH OTCYTCTBMH SIBHOIO CBSISHIBAIOLICTO YKA3aHHsi OyAET INPHMEHSTHCH HESBHOE
CBS3HBAKOMEE YKazamde. Takpe YKasaHHE COCTOMT M3 HESIBHOTO ACMEKTA OOBEKTAa NPOEKTa, HEABHOIO ACMEKTA
oro0paxeHns OapaMeTpoB HACTPOHKHM M HEABHOIO acnekTa oro0paXXeHWs NOpPTOB.

Ecnu HET HH OQHOIO BHAHMOIQ OOBABNEHHS O0BEKTa, MPOCTOE HMSI KOTOPOrO COBNAZAET C HMPOCTHIM HMEHEM
KOHKPETH3UPYEMOro KOMIOHEHTA, TO HESABHHH acnexT ofpekTa MpoeKTa — I3TO 3ape3epBMPOBAHHOE CJIOBO Open.
B mpoTMBHOM ciayyae, e€CIM Takoe OOBSBJIEHME BHAMMO, HO HE MMEET CONOCTABJECHHOrO C HHMM ONUCAHMS
APXHTEKTYPH, HESABHBI ACOCKT OOBEKTA MPOEKTa MMEET BUJ

entity entity_name
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B KOTOPOM MM$ O0BEKTa — 3TO MPOCTOE MMS KOHKPCTH3MPOBAHHOIO KOMMOHEHTA. B mpoTMBHOM Cayuae HesBHHIl
acrekT 00bexTa MpoeKTa UMEET BHA

entity enfity_name (architecture_indentifier)

B KOTOPOM uMsi OObEKTa — 3TO MPOCTOE MM XOHKPETH3HDPYEMOTO KOMIIOHCHTA, A MWACHTH(HKATOp
ApPXHTEKTYPH COBNAZAET C MPOCTHIM MMEHEM CAMOT0O MOCAEAHEro NPOAHAJM3NPOBAHHOTO ONMHCAHHMSA APXHUTEKTYPHI,
COTIOCTABACHHOTO ¢ 3THM oOBsBNEHHEM OObBEKTa.

HeaBHOE CBASHBAIOWIEE YKA3AHHE CONEPXHUT HESBHHIEP ACMEKT OTOOpaXEeHMS NAapaMETPoB HACTPOMKH, ECAM
ofbekT npoekTa, noapasyMeBaeMBlil acneKToM O0BEKTAa MPOEKTa, COAEpPXUT OpMA/bHBIE MApAMETPHl HACTPONKH,
HesBHmit acnexT oro0paxeHMs nNapaMeTpoB HACTPOUKM CONOCTABASET KaXIAHWi JIOKAJABHHI NapaMeTp HAacTPOMKH
B COOTBETCTBYIOWIEH KOHKPETH3ALNH KOMIIOHEHTA (EC/IM OH ecTh) € hOPMAJNbHBLIM NAPAMETPOM, MMEIOUHUM TO
xe npocroe nMs. Cunraercs omubkoit, ecmn Takoi (GOPMANBHBIL MapaMeTp OTCYTCTBYET HAM €C/IH €r0 BHI H
THO HE MOAXOAAT AJAS TAKOro COMOCTABJACHHMS. Bce ocraBumiMecs HECOTMOCTABJCHHBIE (OpMa/ibHBIE MapaMeTphl
COTIOCTABAAIOTCH C (DAKTHYECKHM YKA3aHHEM oOpen.

HesiBHOE CBA3BIBAKOLICE YKA3AHME COAEPXKUT HESIBHBIA acmekT oTofpaXxeHus [OPTOB, €C/M OOBEKT NPOEKTa,
NMOApasyMEBAaeMHBlii ACMEKTOM OOBEKTA NMPOEKTAa, Copepxnt dopmaabHnie nopTh. HesBHuil acnekT orofpaxeHus
NOPTOB COMOCTABJSET KaXblil JIOKAJBHBLIA NOPT B COOTBETCTBYIOHIEH KOHKPETM3aUMM KOMNOHEHTa (ecim OH
€CTh) ¢ (OpMANbLHBIM MOPTOM, MMEKLMM TO Xe NpocToe MMms. Cumraercs ommOkoit, ecnu Taxkoi opmanbHbIA
NOpT OTCYTCTBYET, WINM €CJIM €ro BMA M THN HE TMOAXOAST JVIs TAKOro comocrasieHns. Bce ocrasmmecs
HECOMOCTaBN¢HHHE (opMaNbHBEE MOPTH COMOCTABASAIOTCH C (DAKTHUECKMM YKA3aHHMEM Open.

Ecin 9BHOE CBA3HBAIOLIEES YKA3AHME HYXIAETCH B AcnekTe OTOOPaXEHHS NapaMeTpoB HACTPOHKM, 3 oOBeKT
IPOEKTa, MOAPA3YMEBACMBIN ACTIEKTOM OOBEKTA NPOEKTA, COAEPXHUT (POPMAnbHBIE MAPAMETPH HACTPOMKH, TO B
I9TOM CBA3HBAMIOIIEM VKA3AHHH MNOAPA3YMEBAETCH HAMMUHE HESBHOIO acmekTa OToGpaXeHHS NapaMeTposB
HACTPOMKH. AHAJIOTHYHO, €CJIM SBHOE CBS3HBAKOIIEC YKA3aHME HYXAAETCHs B acmekTe OTOGpaXeHHMs MOPTOB, a
o0beKT MpPOEKTa, MOAPA3yMEBAEMBIN acNEKTOM OOBEKTA MPOEKTAa, CONEPXKHT (POPMANLHBE MOPTH, TO B ITOM
CBS3HBAKOWIEM YKA33aHHM TNOAPA3YMEBAETCH HESBHHIA ACHEKT OTOGPAXEHHs MOPTOB.

S53. Cneuundurxauus OTKAWUYCHHUS

Crneundukauus OTKIIOUEHHUS! OMPEAE/ISET BPEMEHHYIO 3aZIEPXKKY, KOTOpast AOJIXHA HCMOMB30BATHCH B HESABHOM
OTKJ/IIOUCHHMH [ADAUBEPOB 3AIMINCHHOTO CHIHAJMA B ONEPATOPE HA3HAYCHUA 3AUMINCHHOIO CHTHAJA.

desconnection_specification ;=
desconnect guarded_signal_specification after
time_expression;

guarded_signal_specification ::=
guarded_signal_list : type_mark

signal_list :=
signal_name {, signal_name}
| others
| all

Cneuncdukauus samumerHHX curHanos (guarded signal specification) comepXHT CHHMCOK CHrHANOB,
MACHTHOUUMPYIOIIMA CHTHANH, A8 KOTOPHIX ONpefieNIgeTCsd HEedBHAsA 3aZepXKa OTKAIOueHHus, Onpexesenne
NONUMHEHO CJICAYIOUIMM INpaBHIaM:

1) Ecin 3anas ciMcOK MMEH CHTHAJIOB, TO KaXHO€ MMS B 3TOM CNHCKE AOMKHO OMTH JOKAJABHO CTATMYECKMM
nMeHeM, 0003HAUAOMM 3ANMUINCHANA CHrHAA, H CHCLUMGMKALMS OTKIIOYEHHS B ITOM CAYYA€ APUMEHSETCH
KO BCEM YKa3aHHBHIM B 3TOM CHMCKE CHMTHa/ZaM. ODTH CHTHAAH MAO/XHH OHTh ONHCAHB B HENOCPEACTBEHHO
ofpemimomeM pasnene obbsBieHHIL,

2) Ecim 3apaHo sapesepsupoBaHHOE C/oBO others, To cneundyKanus OTKMIOUEHHS NPUMEHSICTCH X ApaiiBepaM
moBoro CHrHajga YKasaHHOTO THNA, OMMCAHHBIM B HENOCPEACTBEHHO ofvemiomeM paszese oOwsBaCHWi, mpH
YCNIOBHHM, UTO KaXIHif TAKOH CHIHAN yXe HBHO HE 3aaH B CIHMCKE CHTHAJOB MNPEABAYIUEH cnemudpuranumn
OTKIIOYECHHMS.

3) Ecmm 3agaso 3apesepsmpoBaHHoe coBO all, To crneumMuKALAS OTKIIOUEHMS MCHONb3YETCA AN BCEX
CHIHAJIOB YKA3aHHOIO THMNA, ONMHCAHHHX B HEMNOCPEACTBEHHO OGpeMOmeM pasiene OObsSBICHUMIA.

Cneupduxanms OTKAIOUEHHMS, CIMCOK CHUTHAJIOB KOTOPOM NpEACTABJEH 3ape3epBMPOBAHHHEIM CJIOBOM others
wan all ang KOHKPETHOIO THNA M KOTOopasd 3afaHa B pasjesie oObsBjIcHHi, AOMXHA OWTh nocaegHed Takoi
cneunduKauMel AN 3TOrO TMNa B 3TOM obnacrd obbsapiacHmit. Hu oOuE 3alUMIICHHBI CHMHAN HE MOXET OHTH
ONHMCAH B JITOM pa3jene OObMBICHMIN NOCJIE TaKOK CneuudHMKALUMM OTKIIOYECHHS.

Bupaxenne BpemeHu (time expression) B cneuuduKaumy OTKIIOYEHHMS OOMKHO OHTH CTATHYECKHM W
BHPA0ATHBATD HEOTPHLATEILHOE 3HAUEHHE.
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Cunraerca omnbkoi, ecain Oonee ueM ogHa crmeunHKAUMA OTKIIOUEHHS NPHUMEHNETCA K APalBEepaM OXHOro
H TONO Xe CHrHaja.

ITpu orcyTcTBMM CcrieUMHMKALUN OTKAIOYEHHS AN KOHKPETHOrO CKajagpHOro curHasa S tmna T noagpasyme-
BAETCA HEABHASA CIEUMPMKALHSA OTKIIOUECHHS CJEAYIOLIEro BHAA:

disconnect S : T after Ons;

Taknm 0o0pasoM, Ajisl Kaxaoro 3aUIMIIEHHONO CHTHAJA BCErAA ONMpERE/ICHA HESABHAs 3a4cPXKAa OTKAIOUYECHHS
qnbo sBHOM cneuudukaumei orkmoueHus, anbo HesABHOM.

6 IMEHA

61 U mMena

Hmena Moryr 0603HauaTh ONMCAHHbIC MOHATHS., [TOHSTHS MOryT OBITP ONMMCAHB SBHO MM HESABHO. MMeHa
TAKXE MOryT 00O03HAUYaTb OOBEKTH, YKA3biBAEMBIE CCHIIOYHBIMH 3HAMEHHSAMM, M TOAJEMEHTH HMJIH CEUYECHNS
COCTaBHHX 00BbeKTOB M 3HaucHuil. Hakoden, mMena Mmoryr oGo3HavaTh aTpubyTht m:060r0 M3 BHIIEYKA3aHHBIX
TMOHATHH,

name :: =
simple_name
loperator_symbol
Iselected_name
lindexed_name
Islice_name
lattribute_name

prefix :: =
name
| function_call

Hexotopuie ¢opMb MMEHM (MHACKCHPYEMbIE WM COCTABHHE MMCHA, CEueHMsi ¥ umena arpubyToB) coaepxat
npeguxc, xoTopuiit MoxeT ObiThb MMEHEM MM Bbi30BOM ¢(yHKuuu. Ecnm npedmkc MMeHM sBAsSieTcs BH3OBOM
¢yHKIMM, TO 3TO MMs 00O3HAYAET INCMEHT, ceueHde wam arpubyr, auGo pesyabTar Bm3OBa (yHKIMHM, AuGO
1, ecam pesyabraT €CTh CCHUIOMHOE 3HAUEHME OOBEKTA, YKA3biBAEMOTO ITHMM pPE3yJAbTATOM. BH30oBM (yHKIMM
omucann B 7.3.3.

Ecmm tunoM npedukca SBASETCS CCBUIOUHHM THII, TO 3TOT MpedHKC HE AOMXEH OnTh MMeHeM, 0603HAAIOMIM
dopmanpHBit napaMeTp BHAA OUt WM €r0 NOLINEMEHT.

Cunrtaercd, uro npeduKC coomeemcmayem THNY, ECHAM:

1) Tun npeduxca — 3710 paccMarpuBaeMmulii T

2) THn npedukca — 3ITO CCHUIOUHHH THN, YKa3wBAEMBl THN KOTOPONO €CTh DPACCMATPHBAEMEIH THII.

BuuKcIieHNE HMEHM OMNpefeaseT MNOHATHE, 0003!.1aeMOE 3THM MMEHEM. BHUMC/ICHHE HMEHH, HMEIOLIEro
npedHKC, BJACYET BHIYMCACHME NpedHKCca, SBASIOWICIOCS COOTBETCTBYIOMMM HMEHEM WM BH30BOM (DYHKLMH.
Ecm tHnoM npedmxca SBASETCS CCHUIOYHHI THIM, TO BHYMCACHHE npeduKca BiacueT onpeaciacHne obbekTa,
YKa3bBaeMOro COOTBETCTBYIOIIMM CCHUIOYHBM 3HAyeHueM. B otom ciyvae cumraercs ommbkoif, ecnm 3HayeHHEM
aroro npedmkca FBASETCS MYCTOE CCHIIOYHOE 3HAUEHHE.

UMms cunraercs cmamuueckum umeneMm, €CAM KAXNOE BHPAXEHHE, BXORSIIEE B COCTAaB I3TOM0 MMEHM
(HanpuMep, B KaueCTBE BHPAXECHUS MHIAEKCA), ABJAACTCHS CTATHYCCKHM BHpaxeHuneM. Bonee toro, mmsa cumraercs
JIOKAJIBHO CMamuMecKum UMeHeM, €CJIM KAaXIO0€ BHPAXEHHE, BXOAALIEC B COCTAB JTOTO HMMEHM, SBASCTCH
JIOKQJIBHO CTaTHYECKMM BHIpaxeHueM. Cmamuuecxoe uMms cuziana — 3TO CTATHYECKOE MM, oOo3Havalomee
curHan. Cambii OnuHHbIE cmamuyeckuli npegpuxc UMEHH CHTHAJIA — 3TO CAMO HMS, €CJIH 3TO MMM SBISETCS
CTaTMUYECKMM HMMCHEM CHTHANA; B NMPOTHBHOM CJY4Yae — 3TO CaMblii AMMHHBI npedukc MMEHH, SBAAIOMIErocs
CTATHYECKMM HMMEHEM CHTHAJA.

MTpumepvr
1) S (C,2) - - cratnueckoe umsa: C — CTaTHYECKas KOHCTAHTA.
2) R I to 16) - - mecratmueckoe uma: I — curuan,
- - R — caMuit pmpnbiit craTHueckmit npedmukc,
- - ceueane R (I to 16).
T () - - CTAaTHYECKOE MMS: N — KOHCTAHTA HACTPOMKH.
4) T (2 - - JIOKQJIbHOE CTAaTHYECKOE HMSI.
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62 MpocTHe MMEHA

Mpocroe ums (simple name) noHsTus — 3ro Ambo maeHTMAUKATOP, CONMOCTABACHHLIN CBOMM OObABICHHMEM
¢ 3THM noHsaTueM, aAubo apyroit maeHTHMKATOP, COMOCTABJICHHHIL OOBABJIEHMEM MONOJHHUTEAHHOIO HMMEHH C
JTHM TNOHSTHEM. B uaCTHOCTH, MPOCTHM HMMeHeM o0bekrta, KOHbHMrypauum, nakera, npoueayps mwim (yHKUIH
SBNAETCA MACHTM(UKATOP, CTOAWMI B COOTBETCTBYIOUIEM OOBABJICHHM OOBEKTA, OObABNEHNMHM KOHbuUrypauun,
o6bsSBACHHM TIAKETa, OOBABJCHNH TPOUEAYPH uaum oObsacHun ¢yHkumm coorBercTBeHHO. IIpocTHM MMeEHEM
APXMTEKTYPH SIBJISCTCS MM$, ONpEAEasieMOC MACHTH(MKATOPOM 3TONO APXMTEKTYPHOMO Tea.

simple_name :: = identifier

BuuncacHHe NpOCTOrO MMEHM HE MMEET HHMKAKOro apyroro 3dxpexra, xpoMe onpenencHHs TOHSTHSA,
0003HAUAEMOTO ITHM HMMCHEM.

63 CocTaBHBE HMCHA

CocraBHoe nmMa (selected name) ucnonbdyercd Ans oG03HAYEHUS TIOHATHS, OObABAEHHE KOTOPOro cCTOMT JHGO
BHYTpH OOBABAEHMS APYTOro NoHATHA, nubo BHyTpu OuGnmoreku npoekTa.

selected_name :: = prefix.suffix
suffix :: = simple_name
Icharacter_literal
loperator_symbol
fall

CocraBHoe UMs MOXET ObiThb MCNOJIb30BAHO Uil O0O3HAUCHMS IMEMEHTA CTPYKTYpH, ofbekTa, 0f03mauaeMoro
CCHBUIOYHBIM 3HAYECHMEM, WJIH IOHATHS, OOBSBJICHME KOTOPOTO 3aKAI0OYEHO BHYTPH APYrOoro HAMMEHOBAHHOIO
NOHATHS, B YaCTHOCTH, BHYTpn OGnOamorekn Wam nakera. Bosmee Toro, cocTaBHOe MMs MOXeET GHTb HCIONL3OBAHO
Ans ob03HAUEHHUS BCEX MOHBATHI, OGBABJCHHS KOTOPHX 3aK/JIOUEHH BHYTPH GMOMMOTEKM MM NaKeTa.

Cyddukc (suffix) cOCTABHOTO MMEHH, HCHONB3IYEMONO AN 0003HAYECHMS DNEMEHTA CTPYKTYPHI, JOIXEH OHTh
MPOCTHIM MMEHEM, 0003HAYAIOIMM 3JJIEMEHT CTPYKTYPHOro ofbeKTa uam 3Hauenue. Ipednkc (prefix) moaxen
COOTBETCTBOBATh THMY 3TOr0 OOBEKTa WM 3HAMEHMA,

CydbdHKC cOCTABHOrO HMEHH, MCNONL3YeMOro AAs o0o3HAuUcHHS OOBEKTA, YKA3HBAEMOIO CCHIIOYHBIM
3HAauYeHHEM, AO/XKeH OHTh 3apesepsupoBaHHBM cnoBoM all. [Tpedmkc NOMXEH NPUHAANEXKATD K CCHUIOYHOMY
THITY.

OcranpHble (POPMBI COCTABHOTO MMEHH HA3HWBAWTCA pacwupennvimu umenamu. TlpeduxkcoM pacmmpeHHoro
UMEHM HE MOXET OHTb BHI30B (DYHKUHH.

PacupenHoe uMst 0603HaYaeT MEPBHYHBIA MORYAb, 3aKJMIOUEHHBIH B GMONHMOTEKE NMPOEKTA, €CM ero npedukc
oGosnauaer ary Gubamoreky, a cyddHKC ABASETCS MPOCTHM HMEHEM MEPBMYHOTO MOAYJS, OOBSBJAECHME KOTOPOTO
3AKMIOYEHO B 310N OGubadoreke. PacmupeHHoe uMs 0603HAYAET BCE NEPBUYHHE MOAYJH, 3aAK/IIOYEHHHE B
6ubnuoreke, ecam ero npecduxc obosnauaer ary 6ubmuoreky, a cyddukc sBAsSETCS 3apE3CPBUPOBAHHEIM CJIOBOM
all. Jing BTOPHYHBIX MOAYJEi, B YACTHOCTH, HJS APXNTCKTYPHOTO TEJA, PACUIMPEHHOE MMS HEAOMYCTHMO.

Pacummpennoe uma ofo3HauaeT NOHSATHE, OOBSBACHHOE B MaKeTe, ecau ero npeduxc o6o3HAYAET TOT MAKeT,
a cydxpukc sBIsIEeTCH MPOCTHIM HMMEHEM, CHMBOJIBHBIM JINTEPAJIOM WM CHMBOJIOM ONMEPATOPA MOHATHS, OOBABJICHME
KOTOPOTO BCTPEYAETCH HENMOCPEACTBEHHO B JTOM mNakere. PacmumpeHHoe wums o0003HAYAET BCe MOHATHS,
o0bsiBneHHEE B makere, ecau ero npedmkc ofosHauaer ITOT maker, a cy(pdUKC ABNSETCA 3ape3ePBUPOBAHHBIM
ciosom all.

Pacumpenroe uma 06o3Hauaer moHATHE, OGBABIEHHOE HEMOCPEACTBEHHO BHYTPH HAHMECHOBAHHON KOHCTDYK-
uny, ecam ero npedukc o0GO3HAYAET KOHCTPYKLMIO, SIBASIOWIYIOCH OOBEKTOM, ApXUTEKTYpOH, MpOrpaMMoii,
onepatopoM 06s10Kka, OMEPAaTOPOM MpPOLECCA MM ONEPATOPOM UUKAA, a CyddHKC ABASETCS TNPOCTHM HMEHEM,
CHMBOJIBHEIM JINPEPAZIOM MM CHMBOJIOM ONEPATOPA MOHSTHSI, OOBSIBICHHE KOTOPOIO BCTPEYAETCS HENOCPEACTBEHHO
BHYTpH 3TOH xoHCTpykumu. Takag ¢opMa pacIMPeHHOr0 HMEHHM MOMYCKAETCS TONbKO BHYTPH CaMOi
KOHCTPYKLMH.

pumepwt
1 INSCRUCTION.OPCODE - - anement OPCODE crpykrypst
- - INSTRUCTION
2 PTR.all - - ofpekr, ykasusaemmiii PTR
TTL.SN74LS221 - - MOAYJIb MPOEKTA, 3AKJIOYECHHHI B OuOamoreke
4 CMOS.all - - BCE MOAYJHM MPOCKTA, 3aKJIOUCHHHE B
- - 6ubnnorexke CMOS
5 MEASUREMENTS.VOLTAGE - - NOHATHE, OOBABJIEHHOE B MAKETC
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6 STANDARD.all - - BCE NOHATHSA, OOBABNCHHHE B TMaKeTe
- - STANDARD

7 P.DATA - - noustTue DATA, obbaeachnoe B
- - mpouecce P

64 MHgexcupyeMBbBe HMMeHAa

Unnekcupyemoe mmsa (indexed name) oGo3HAuaeT 3/1€MEHT MaccHBa,

indexed_name :: = prefix (expression { , expression } )

Ipedukc mHmEEKCHPYEMOro MMEHM JAO/XKEH COOTBETCTBOBATH MHACKCHPyeMOMYy THmy. Boipaxemms 3amaior
3HAYEHNS MHACKCA IS JJIEMEHTA; IS KaXIoM MO3MUMM HHAEKCA B MAacCHMBE AOJXHO OWTh OOHO Takoe
BHpaxenue. Ilpn BHUHCICHMM HHAEKCHPYEMOTO MMEHH BBHIUHCIAIOTCH npedukc M Bce Bupaxenua. Cumraercs
omnGKOi, ecaM 3HAYEHHE MHAEKCA HE NPUHANVIEXHT COOTBETCTBYIOWIEMY AMAMA3OHY MHIEKCA 3TOTO MACCHBA.

Hpumepwt
1 REGISTER_ARRAY(5) - - 3JeMEHT OjIHOMEPHONO MAaccupa
2 MEMORY_CELL(1024,7) - - 2neMeHT ABYMEDHOTO MAacCHBA

65 Ceuenns

Ceuenne (slice name) o0Go3HAuaeT ONHOMEPHHI MACCHB, COCTABJICHHHH W3 MOCACAOBATCALHOCTH PSIOM
CTOALIMX 3/IEMEHTOB JPYIOro OXHOMEPHOrO MaccuBa. CeueHHe CHPHANA ABJASETCS CHIHANOM; CEYCHHE NMEPEMEHHOMN
ABNSCTCS NECPECMCHHOM; CECUCHME KOHCTAHTH #BASCTCA KOHCTAHTOM; CEUCHHE 3HAYECHHA SBASETCH 3HAUCHHMEM.

slice_name :: = prefix (discrete_range)

Mpedukc ceueHnss ROMKEH COOTBETCTBOBATH ORHOMEPHOMY WHAEKCHPYEMOMY oObexTy. BasoBmit THm aroro
obpexra siBnsercs Ga30BHIM THOOM 3TONO CEYCHMS.

Ipannun auckperHoro awanasoHa (discrete range) onpeaessioT IPAHMLE CEYEHHS M AOJXKHE NPHUHAAACKATH
THIY HMHAEKCHpyemoro Maccusa. CeueHMe SBASCTCH NycmbiM ceveHueM, €CM AMCKPETHH INANA30H ABASETCS
NYCTHIM, MJIH, €CJIH HAMPABJICHHE AMCKPETHOIO AHANA30HA HE COBMNALAET C HANPABJCHHEM JMANA30HA MHACKCA
ofbekTa, obosnauaemoro npeduxcom.

IIpH BHIYKCIEHNN CEYEHHS BHUMCAAIOTCA npednkc M AuCKpeTHnii amana3zoH. Cumraerca ownbkoi, ecm
Kakas-nub0 M3 rpaHNL, AMCKPETHOTO AMANAa3oHa HE NPHHANIEXHT ANANAZOHY MHAEKCA MACCHBA, 0003HAYAEMOTO
npedUKCOM, €C/IM TONBKO CEUEHHME HE SBANCTCH MycrhiM ceueHneM. (IpaHMUB MyCTOro ceueHMs MOTYT He
NPUHALNAEXATh IOATHNY HHAEKCA).
pumepol
signal R15: BIT_VECTOR@ to 31);
constant DATA: BIT_VECTOR(31 downto 0);

R15(0 to 31) - - CEUEHME C BOCXOAAIIAM IHANA30HOM
DATA((24 downto 1) - - ceueHHEe C HHCXOASMIMM AHATIA30HOM
DATA(24 to 25) - - mycroe ceucHme

bW -

IMIpumeuanune— Ecum A asiserca ognoMepubiM MaccusoM, To wMa A(N to N) wan A(N downto N) saaaserca ceueHueMm,
COnEPKAIMM ONMH SJIEMEHT, THMIIOM cevuenus ssnserca Gazosbiit tun Maccusa A. C apyroft croponnt, A(N) SBISET1cS SNEMEHTOM MacCHBA
A M uMeeT COOTBETCTBYIOIIMIT THN 3/IEMEHTA.

66 ATpubyrTHn
Atpubyr (attribute name) oGosxauaer 3HaueHHe, (YHKUMIO, THN JAMANA30H, CHTHAN MM KOHCTaHTY,
COMOCTaBJICHHYI0 ¢ HEKOTOPHIM MOHATHEM.

attribute_name :: =
prefix’attribute_designator [ (static_expression) ]
attribute_designator :: = aftribute_simple_name

TMpumenseMocTs obosHaucnmii arpubGyros (attribute designator) 3aBmcHT OT mpe@Mkca. UMBICA npeguxca
arpufyTa OOJXKEH ONpenensiTbCs HE3aBMCHMMO OT o0o3HaueHust aTpubyTra m HesasucMMo or Toro ¢aKra, uTO
gror npedmkc sBagerca mpedukcom atpubyra.

Ecm ofosnaueHne atpubyTa onpenessieTr npeaonpeAcsieHHuli atpmbyT, TO CTaTHMueckoe BhHpaxeHHme (static
expression) aubo nomxno, 60 Moxer OWTL HCIONB3OBAHO, YTO 33aBMCHT OT onmcaHms 3toro arpulyra (cm.
pasaen 14); B MPOTHMBHOM CJy4yae OHO HE AOJIXHO HPHCYTCTBOBATD.

IIpumepot
1  REGISTER’LEFT(1)

- Ccamad JI€Bas rpaHMIid MHACKCA MacCHBa

- - REGISTER

2 OUTPUT’FANOUT - - unCiO CHTHAJIOB, YNPABJASEMBIX TOPTOM
- - OUTPUT

3 CLK’'DELAYED(Sns) - - curnman CLK, 3anepxaHHuif HA § HC
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7 BBIPAXEHMH

71 Bupaxesnus
BupaxeHue — 310 hopMysia, onpeaeasiomas BHYHUCIACHHE HEKOTOPOrO 3HAUCHHS.

expression :: =
relation { and relation }
| relation { or relation }
I relation { xor relation }
| relation [ nand relation ]
| relation [ nor relation ]

relation :: =
simple_expression [ relational_operator simple_expression ]

simple_expression :: =
{ sign ] term { adding_operator term }

term :: =
factor { multiplying_operator factor }

factor 2 -
primary [ ** primary ]
| abs primary
| not primary

primary :: =
name
1 literal
| aggregate
I function_call
I qualified_expression
| type_conversion
| allocator
| ( expression )

Kaxpmoe nepsuunoe (primary) HMMeeT 3HAueHMe M TN, EJAHCTBEHHHIMM AOMYCTHMBIMM (OpMAMH HMEHM
(name), MCMONB3YEMBIMH B KAUECTBE NEPBHYHOIO, ABJMSIOTCH arpufyThl, BHpaaTHBalomue 3HAMEHHE M MMEHA,
ofosnauatomue oObekTH HAM 3HAuEHHs. Ecam uma ofo3HAuaer oObekT, TO 3HAUCHHEM NEPBMUHOIO SBISETCH
3HaueHne 3Toro oOBEKTa.

Tun BepaxeHus (expression) 3aBHCHT TOMBKO OT THMOB OMEPAHAOB M NPHMEHSEMHX ONEPaTOpPOB; AAS
COBMEIICHHOTO OMEPaHAA MM COBMEHMICHHOTO ONEpaTopa BHISBJCHWE THNA ONEPAHAA WAM MAeHTA(DHKALUS
COBMEIICHHOIO ONepaTopa 3aBHCAT OT KOHTekcra (cM. 10.5). [Jas kaxaoro mpeaonpenesieHHoro OnepaTropa THITH
ONEPAHNIOB M PE3yJbTaTa OMUCAHH B 7.2,

NNpumeuauume — Cunrakcuueckue npasuaa B OTHOWCHUH BbIPRKECKUA, COACPKAIIENO MOrHYECKHE OMEPATOPSI, MO3BOIAIOT
CTPpOMUTh NOCAEAOBATEIBHOCTD M3 OMNEPATOPOB and, or wim XOr, TaK KaK COOTBETCTBYOIUME OnepauvH SBISIOTCH ACCOUMATHBHBIMH, ANS
oneparopos nand ¥ NOr Takas MOCACAOBATENBHOCTD HEAONYCTHMA, TAK KAK COOTBETCTBYIOIIME ONEPALMM HE SBAAIOTCS ACCOLMATHBHBLIMM.

72 OnepaTopH

Huxe onpeaeneHs OmepaTopsl, KOTOPHE MOTYT OBITh MCIONB3OBAHH B BHpaxeHusx. Kaxaui omepatop
MPEACTAaBACH CBOMM K/JACCOM OIEpaTopoB, B KOTOPOM BCE ONEPATOPH MMEIOT OZHH H TOT X€ YPOBEHb CTAPIMIMHCTBA;
KJAaCCH ONEPATOPOB IPEACTABJIEHH B NOPSAKE BO3PACTAHMS CTAPHIMHCTBA.

logical_operator 1= and | or | nand | nor | xor
relational_operator P - | /= | < | <= | > I b
adding_operator IS + | - | &

sign HEEE + | - |

multiplying_operator - * ! / ! mod 1 rem

miscellancous_operator : : = = | abs | not
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Onepatopn Gosiee BHCOKONO YPOBHSI CTapINMHCTBA COMOCTABSIOTCS CO CBOMMH ONEPAHNAMH B TIEPBYIO OUEPEAD
no CPaBHEHHMIO C omeparopamy Gonce HUIKONO YPOBHS CTAPMMHCTEA, B 10C/AEA0BATENBHOCTH OMEPATOPOB OXHONO
M TONO X€& YPOBHS CTAapIIMHCTBA COTIOCTABJICHHE C ONEPAHAAMM IPOMCXOAMT B TEKCTYAJNbHOM TOPSAKE C/IeBa
Hanpaso. CTapmMHCTBO ONEpaTopoB SIBASETCH (PMKCHPOBAHHHM M HE MOXET GHTh M3MEHEHO MOMb3OBATEIEM,
HO Hapsily € 9THM A8 yNpPaBJICHUS MOPSAKOM COMOCTABJICHUS ONEPATOPOB M ONEPAHAOB MOTYT OHITb MCHOAb30BAHME
Kpyrine ckobxu.

B ofmem cayvae onepanan B BHPAaXCHHM BHUHNCASIOTCS A0 HMX CONOCTaBACHMS ¢ oneparopamu. s
HEKOTOpHIX Omepanuii omepaHa, CTOSIWii COpaBa, BLIYHCJASETCS B TOM CAy4ae, €C/IM H TOJMBKO €C/H OnepaHn,
cTosiuii CJIeBa, MMEET OMpeAeNCHHOE 3HaueHHe, Takue OnepanuM HA3ZHBAIOTCS YKOPOYEHHLIMU ONEPANMSIMH.
Jlornueckue omepauuu and, or, nand u nor, onpenciaeHune s onepangos thmos BIT m BOOLEAN, sce
SBJIMIOTCA YKOPOUEHHHMH onepaumsiMu. Bonee TOro, oHM SBASIOTCS €AMHCTBEHHBIMA YKOPOUYEHHBIMH ONEpaLAsSMH,

7.2.1 Jozuuecxue onepamopwi

Jlornueckue omepatopw and, or, nand, nor, Xor U not onpeaeneHH anas npeaonpeaencHHnX Thmos BIT n
BOOLEAN. Oun Taxkxe onpegeaeHH st jo6oro ONHOMEPHOTO MACCHBA, THIT 3JEMEHTOB KOTOpOro ectb BIT
unu BOOLEAN. B nocnegnem cayuae nias GuHapamx onepatopos and, or, nand, nor, WiM XOr OnepaHabl
AOMXHH OWTh MACCHBAMHM ONMHAKOBOW [IMHR, ONEPANMS BHNONHACTCS HAJ COOTBETCTBYIOIIHMH IJIEMCHTAMH
3THX MACCHBOB, & PE3YJbTAT SBJIAETCS MACCMBOM, AHANA30H MHAEKCA KOTOPOrO COBHANAET C AMAMA30HOM MBAEKCA
JieBoro onepanja. llas yHapHOro omeparopa Not onepauds BHIIOJHAETCH HAX KaXALIM OSJIEMEHTOM OMNEPaHAa,
a pesyAbTaT SBJISETCS MACcCHMBOM, AWANA30H MHAEKCA XOTOPOIrO COBNAJAST C AMANA30HOM MHAEKCA ONEpPAHAA.

B cneayomux TabnaMuax onpeaeneHH pesysbTaTel Jormueckux onepaymit. Cumson T npeacrasiser 3HaveHue
TRUE ans tima BOOLEAN n ’1’ gas tuna BIT; cumBon F npeacrasnser 3mauenue FALSE nns Tena
BOOLEAN » '0’ nna tuna BIT;

AB A and B AB AorB AB A xor B
TT T TT T TT F
TF F TF T T F T
FT F FT T FT T
FF F FF F FF F
AB 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

FF T FF T

IOns yxopoueHHHx onepamuit and, or, nand u nor wag Tunamu BIT m BOOLEAN npasmii omnepaHn
BHYHCASETCS TOMBKO B TOM C/Iy4ae, €C/IM 3HAUYEHHS JICBOTO ONEPAHAa HE JOCTATOMHO AJIS OMPEHE/ACHHS Pe3ybTaTa
onepauuu. [Ina omepauun and M nand npasHil OmepaHj BHUYACASETCH TOJBKO B TOM CIyyae, €CIM 3IHAUCHHE
JIEBOTO OmnepaHna ectb T; Iy OMEpaumMu Or M NOr MpaBHi ONEpaHZ BHUHCIASETCH TOABKO B TOM CJyuae, ecsu
3HauUeHNe JIEBOrO omepanaa ecth F

Mpumeuanue — Bee GuHAPHBIE JOrMYECKHME ONEPATOPH! MPHHAINEKAT K KJACCY OMEPATOPOB CAMOTO HM3KOTO YPOBHS
CTapMHCTBA. YHAPHBI JIOPHUECKHiT ONEPaTOp NOL NPHHAMIEKHT K KJIACCY ONEpaTtopoB C CAMBIM BBICOKMM YPOBHEM CTAPIUMHCTES.

7.2.2 Onepamoper omrowenus

OnepaTopsl OTHOIICHHS BKJIOYAIOT NPOBEPKH HA DAaBEHCTBO, HEPABEHCTBO M YNOPAAOYEHHOCTb ONECPAHHOB.
Onepannan Kaxaoro omepaTopa OTHOLIEHHS JOMKHHB MMETh OAMHAKOBLIA THN. Tun pe3ysaprara Kaxzoro onepiropa
oTHomeHus ecth npemompenencHHmit Tun BOOLEAN.

OnepaTop Onepauus Tun onepaHaoOB Tun pesyibTara
- PABEHCTBO 060l THI BOOLEAN
/= HEPABEHCTBO moBoi1 THR BOOLEAN
< <m>>m YNOPSAOUYEHHOCTD moboil cranspHH BOOLEAN

THN WIM JUCKPETHHN
HHACKCHPYEMBIN THI

OnepaTopH DPABEHCTBA M HEPABEHCTBA (= M /=) ONpeAe]eHH Ui BCEX THMOB, OTAMYHNX OT (hailIOBHX
tunos. Onepatop pasencrsa Bozspamaer 3Hauenne TRUE, ecnu xBa omepaHAa DaBHH, WIH B INPOTHBHOM
cryvae sHauenne FALSE. Oneparop Hepasencrsa sosspamaer 3naucHue FALSE, ecuin nsa onepamaa pasHm,
WM B NpOoTMBHOM cayuae suaueHue TRUE.
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ABa ckansgpHHX 3HAYEHHS ORHOTO M TOTO JKE THNA PABHH, €CAM M TOMBKO €CAM 3ITH 3IHAYCHHS SIBASIOTCS
OXHHM M TeM Xe. /IBa COCTABHHX 3HAUEHHS OAHOTO M TONO XE€ THUNA PABHBI, ECAM M TOJBKO €CJH NS KaXIOoro
9NEMEHTA JIEBOTO ONIEPAHAA MMEETCH Coomeemcmayrouuii diemenn TPABOTO onepaHaa (1 Haobopor) u 3HAUEHHSA
COOTBETCTBYIOIIMX 3S/EMEHTOB PABHH (B COOTBETCTBHH € MPEAONPEACACHHHIM OMEPATOPOM PpABEHCTBA IS THNA
anemenTa). B uactHOCTHM, nBa MyCTHIX MACCHBA OAHOrO THOA BCErfa pPaBHB. [{Ba 3HAYEHHH CCHJIOYHOIO THIMA
PaBHH, €CIM M TOJBKO €CIH OHM 002 yKa3wBAalOT HA OQMH M TOT X€ 00beKT, Wau 06a OHM PaBHH INYCTOMY
SHAYECHHIO.

Hns ABYX CTPYKTYPHBIX 3HAUEHMI COOTBETCTBYIOIMMH SNEMEHTAMH HB/SIIOTCS TE€ 3JEMEHTHI, KOTODHE HMEIOT
OAMH M TOT X€ naeHTHduKarop anemeHToB. s ABYX OJHOMEPHHX MACCHBOB COOTBETCTBYIOIIMMM 3JICMCHTAMH
SBJISIOTCA TE SAEMEHTH (ECTM OHHM €CTh), 3HAYEHMS MHACKCOB KOTOPHX COOTBETCTBYIOT, TO €CTh! JIEBHIE I'DAHHIIK
IMAMAa3OHOB MHOEKCOB ONpPENCAEHK TAKHM 006pa3oM, YTO OHM COOTBETCTBYIOT; €C/IM ABA I7EMEHTA COOTBETCTBYIOT,
TO HJEMEHTH, HEMOCPEACTBCHHO CTOSIMME CNpPABa, TAKXKE ONpPEAEaCHH TAKUM 00pasoM, YTO OHM COOTBETCTBYIOT.
Jlns AByX MHOIOMEPHBIX MACCHBOB COOTBETCTBYIOIUMMHE JJIEMEHTAMH ABJSIOTCH TE SMEMEHTH, MHACKCH KOTOPHIX
COOTBETCTBYIOT NOCJAEAOBATCABHO NO NO3HIMAM.

OnepaTopel ymOpSAOYEHHOCTH OMNPEACNAEHH Hjs J/OGOr0 CKAAIPHOIO THNA M AAd JIO0OTO AMCKPETHOrO
HMHAEKCHPYyeMOoro THna. JIUCKPETHBI MacCHB — 3TO OZHOMEPHBII MACCHB, MEMEHTH KOTOPOrO MMEIOT MUCKPETHHIM
turn, Kaxawit onepatop Bosspamaer 3nauenue TRUE, ecau cooTBercTByromee OTHOUIEHHE YAOBJIETBOPSETCS,
MM B npoTHMBHOM cJjiyuae 3Hauenme FALSE.

JIns ckajngpHHIX THNOB YNOPSAOYEHHOCTDb OMPEAECACHA B TEPMUHAX OTHOCHTENALHBX 3HAYCHMiE. JJIs HACKPETHRIX
HHIEKCHPYEMBIX THIIOB OTHOMmICHHE < (MEHbIIE YEM) OMPEAEJNCHO TakuM O0pa3OM, UTO JIEBHI ONEpaHi MEHBILE
YeM MNpaBHil ONEpaHd, €CJM M TOJbKO ecu:

1) Jleswit omepaHa SBASETCA NMYCTHM MACCHBOM, a MPABHIl ONEPAHA TAKOBBHIM HE ABJASETCH;

2) ofa onepanga M€ HSBAKIOTCH MYCTHIMH MAaCCHBAMH M YHOBJICTBOPSCTCS OAHO M3 CAEAYIOWMX YC/IOBHIA:

a) caMuif NEBH 3NEMEHT JICBOTO ONEPAaHAA MCEHBUIC YEM CAMB JIEBHIT 3JIEMEHT MPaBOro onepaHaa,

6) caMuii JIeBHI 37EMEHT JIEBOIO ONEPaHAA PaBEH CAMOMY JIEBOMY SJIEMEHTY NpAaBOIO ONEPAaHAA, a OCTATOK
JIEBOTO ONEPaHAa MEHBILE YEM OCTATOK IMPABOro ONEPaHAa (OCTATOK COCTOMT M3 OCTABIINMXCA INEMEHTOB, CTOSIIMX
CMpaBa OT CaMOrO JIEBOTO 3IMCMEHTA, M MOXeT OHTL MyCTHM).

OTHOwWeHMe <= (MEHbIIE WIH PABHO) MIS AMCKPETHHX MHACKCHPYEMHX THNOB ONpPEAES/ICHO KaK MCKJIIOYAomAas
AMIBIOHKINS Pe3yJbTATOB ONEPATOPOB < M = s TeX Xe ABYX omepaHnoB. OtHowenus > (Gospme) M S>=
(Gonbule WiM pABHO) OMNPEAC/NCHH KaK JOMOJHEHHMS OMEPATOPOR <= M < I8 TEX Xe ABYX OMNEPaHAOB
COOTBETCTBEHHO.

7.2.3 Addumuenvie onepamopet

AnnuTHBHBHE OmepaTops + M — NpeAonpedeaeHH s JMoGoro YMCAOBONO THNA M HMEIOT OOHIYHHIN CMBICH.
Onepatop KOHKaTeHauuu & mNpefoNpeAesieH i Jo0Oro OXHOMEPHOTO MHAEKCHPYEMOrO THINA

Oneparop Onepauus Tun nesoro Tun npaBsoro Tun
onepasja onepaHna pesyabrata
+ CJIOXEHHE moboii  umcno- TOT XK€ THN TOT X€ THM
BOM THI
— BHIYNTAHHE moboit  yucsao- TOT X€ THN TOT XE& THI
BOM THI
& KOHKATEHALHUS moboit MBaek- TOT X€ WHAEK- TOT X€ HMHIAEK-~

CHpPYEMBIH THI

Jo0oi uHAEK-
CHUPyEMBIil THN

THII IJICMCHTA

THII JNEMCHTA

IOns onepaumuy KOHKATCHAUMH BO3MOXHH TPH Cayyas:

CHpYeMBIil THI
THI 3JIEMEHTA

oBolt MHaex-
CHpYEMBIH THO

THI ICMCHTA

CUPYEMBI THI

TOT XE& MHOEK-~
CHPYEMBIM THII

TOT X€ MHAEK-~
CHpyEMHH THI

moboit mHnEK-
CHPYEMEIM THI

1) Ecau ofa omepaHaa SBAAIOTCS ORHOMEPHHIMH MACCHBAMH, TO PE3Y/bTATOM KOHKATCHALMM SBJISETCH
OHOMEPHH! MACCHB, J/IMHA KOTOPOrO PaBHA CyMME JAJIMH ONECPARAOB, COCTOSUINIA M3 3JIEMEHTOB JICBOIO ONEPAaHAA
(B mopsaKe CIERa HANPaBo), 332 KOTUPHIMH CJCAYIOT 3JIEMCHTH NMPABOIO ONEpaHAa (B Tom xe nopanxe). Jiepou
TPaHHLE# ITOrO PE3yJbTaTa ABASCTCA JICBAS IPAHKIA JICBOTO ONEPAHAA, €C/M TOJMBLKO OH HE SIBJSETCH NYCTHM
MaccHBOM (B 3TOM Cay4ae pe3yabTaToOM ONEpauMu spiserca npaseiil onepanr). Hanpaenenue pesyssrara
COBMANACT C HAMPABJICHUEM JICBOTO OMEPAaHAA, €CNAM TOJBKO OH HE SBAMETCS MYyCTHIM MAacCMBOM (B 3TOM CJiyyae
HANpaB/JCHUE PEe3yJbTATa COBMARAET € HANPaBJCHHEM NPAaBONO ONEPAaHa).
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2) Ecm TOMBKO OAMH H3 ONEPAHAOB SBANETCH OAHOMEPHHM MACCHBOM, TO pE3Y/IbTaT KOHKATEHALMM
onpenensieTcs NpaBHAaMy And cayvast (1), mpH YCAOBHHM, UTO BMECTO BTOPOIO ONEPAHAA WCMOMb3YETCHS HEsBHHI
MACCHB, EANHCTBEHHBIM IEMEHTOM KOTOPOro sinjiserca IToT onepanA. Jlesoil rpanmuel TAXOro MACCHBA SBASETCH
JieBag TPAHALA NOATHNA HHACKCA ITOI0 MAcCHBA, @ €10 HANPABACHHE SBJASCTCS BOCXOASIHHM (HACXOASIINM),
€CJIM NOATHN HHACKCA SABASETCH BOCXOASIMM (HHCXOASIIHM).

3) Ecin Hu oaMH M3 OMEpaHAOB HE SBAAETCS OAHOMEPHHM MACCHBOM, TO THII PE3YJLTAaTa AOJIXEH OHITH
M3BECTEH M3 KOHTEKCT3d. DTOT THUN AMIKEH OHITH TAKMM, YTOOH KaXauil ONEpass SBAKICH DIEMEHTOM HESBHOIO
MACCHBA, M THN 3TOTO MACCHBA COBNAAAN C THOOM pe3ynasTaTta. JIOATAN HESBHOrO MaccmBa OnpeicAsercs o
npaBwaaM s crydas (2), a pe3yabTaT KOHKATEHAUMM no npaswiam ans cayuas (1).

Oneparapsl 3Haka + H — MpegonpeacaeHH g Jo00ro YHCJIOBOTO THIA M MMEKOT OOHYHEA CMHCL Has
KaXxaoro M3 9THX YHAapHHX ONEPaTOPOB ONEPAHX H PE3YNLTAT MMEIOT OAMHAKOBMIA THIL

IMMpumeuanue — B chay OTHOCHTEJLHONO NPEALIECTEOBAHUS 3HAKOB + MU — B FPAMMATHKE BLIPAXKEHMI ONEPaHa CO 3HAKOM
HE JO/IKEH CJISNIOBATb 33 MYJABTHIUIMKATUBHBIM OTIEPATOPOM, ONEPATOPOM BO3BEACHMH B CreneHb ** wiam oneparopamu abs u not. Hampumep,
CMHTAKCHUECKME NPABUNA HE AONYCKAIOT HAMMCAHWE CACAYIOIMX BhIPAKEHMIL:

1) A/+B - ~ HEAOMYCTHUMOE BbipaXKeHHe
2) A**—B - - HEZOMYyCTHMOE BbIPAXXEHHE
OnHAaKo 3TH BbIpAXEHUA MoryT ObiThb nepenucaHbl B A0nNyCTHMOi dopMe caenyioumm ofpasom:
1) A/GB) - - JONMYCTHMOE BbIPAXKEHHME
2) A**(—B) - - jomycTMMOE BbIpaXKeHME

7.2.4 Myabmunauxamuenole onepamopl

Onepatopu * 1 / npenonpenenens g moGpro UeaOro ¥ A 0600 MNABAIOMENO THNA W HMEIT OOHYHEBIL
CMHCI; omepaTopu mod U rem npegonpencsieHH A8 Aoforo uenoro tuna. s KaXmoro H3 9TMX ONEPATOPOB
onepaHAsl M pPE3YJABTAT HMMEIOT OAMH W TOT X€ THIIL

Onepatop Onepauns Tun nesorQ Twn npasoro Tun pesyjbraTa
onepaHaa onepaHpa

* YMHOXEHHE moboit ueanit TOT X€ THIO TOT X€ THI
THI
moboit mna- TOT Xe THR TOT X€ THN

BAIOLIHH THII

/ nesicHne moboit  menniit TOT X€& THI TOT X€ THIO
THI
moboit mna- TOT X€ THI TOT X€ THI

BAIOmMMiA THI

mod MOAYNb moboi wesslit TOT Xe THO TOT X& THN
THII

rem OCTaTOK moboit  mennit TOT X€ THH TOT X€ THN
T™HI

HCJIOQHCJICHHOC HACJIEHHE H OCTAaTOK ONPCACICHH CICAYIOIIHM OTHOIICHHEM:
A=(A/B)*B+(A rem B),

rae (A rem B) umeer 3nak onepaEaa A u aGcomoTHOE 3HAYCHHE MEHbIIEE, YeM abCoMOTHOE 3HAUECHNE ONEpPaHAa
B. Henouncnennoe 3HAUCHHE YROBJIECTBOPSET CACAYIOMIEMY PABCHCTBY:

(—A)/B=—(A/B)=A/(—B).

PesynbraT onepauuM NENEHMS TO MOAYMO TakoB, uto (A mod B) mMmeer 3Hak onepanma B m aGcomorHoe
3HAYCHNE McHbmee, 4eM abcomormoe 3nauenme onepanaa B. Jas HexkoToporo menoro 3HauyeHna N aror
PE3YALTAT NAOAXEH YAOBJIETBOPATH OTHONMICHHIO:

A=B*N+(A mod B).

B nmonosHEHME X BHIIECKAa3aHHOMY onepatops * u / mpenonpeaeneHH s moboro ¢dhmsnyeckoro Thma.
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THn aesoro
onepaHaa
noboit duan-
YyeCcKMd THNI

aoboit duan-
YECKMH THII

INTEGER

Oneparop Onepauug

* YMHOXEHHE

REAL

/ IeneHne nioboit puzu-

YeCcKHi THN

mobot dusn-
YEeCKHH THN

mobBoit pnau-

YeCKHii THI

Tun npasoro
onepaHna

INTEGER
REAL
moboit Pusu-

YecKnM THI
moboit puzu-

YyecKHi Tun
INTEGER
REAL

TOT X€ THI

TOCT P 50754—95

Tun
pesyJabTaTa

COBNAAAET C THNOM
JIEBOTO ONEpPaHAAd

COBMAAAET C THIOM
JIEBOTO oOmnepaHaa

COBNAjaeT ¢ THUNOM
NpaBoro onepaHaa
COBMAfaeT C THIIOM
TIpaBOrO ONepanpa

COBIAZAET C THIIOM
JIEBOTO OMEPAHAA

COBMIAZAET C THIIOM
JICBOI0 onepaHaa

YHusepcansnblil
yeawi

VMuoxenue 3Hauenuss P ¢usmueckoro tinma T\Sp\s ua 3uauenme | Tuma INTEGER osxBusaneHTHO

CJAERAYIOWIEMY BHUNCIECHHIO!

T\Sp\s’Val(T\Sp\s’Pos (P)*])

YmHoxeHue 3Hauenus P dmsnveckoro tuma T\Sp\s ma snauenwe F tuna REAL 3KBHBajACHTHO CrEaylomeMy

BHYHCJICHHIO!

T\Sp\s’Val(ANTEGER (REAL(T\Sp\s’Pos(P))*F))

Henenne 3nauennst P ¢usnueckoro tuna T\Sp\s na auauenue tuna INTEGER 3KBMBaNCHTHO C/IERYIOMEMY

BHUNCICHHNIO!

T\Sp\s’Val(T\sp\s'Pos(P) /1)

Henenne suauenus P ¢dmsuueckoro tuna T\Sp\s ma asnauenme F tmna REAL sxsuBanenTHO cnemyoimemy

BHYHCICHHIO!

T\Sp\s’Val(INTEGER (REAL(T\Sp\s’Pos(P)) /F))

Denenue 3nauenns P ¢usnueckoro tuna T\Sp\s na sHauenue P2 Toro xe U3IHUECKONO THIA 3KBHBAJICHTHO

CAENYIOmEMY BHYHCACHHIO
T\Sp\s’Pos(P) /T\Sp\s’Pos(P2)

7.2.5 Hpouue onepamopwi

Vuapamii onepatop abs mpeaonpeaesen ans JoGoro HCIOBOIO THHA.

Onepatop Onepauus
abs abconmoTHOE
JHAUYCHUC

Tun onepannos
moboit  YHCIOBOHK

THN

Tun pesyabrara
TOT X€ YHCIOBOM

THN

OnepaTtop Bo3BEACHHS B CTemeHb ** mpenonpeacieH AN KaXAONO LEJION0 THNA M A KAXIAONO MAABAIONICIO
tuna. B mofoM cayuae npaBhiii onepan, HasHBaeMuii IKCHoHeHTOH, uMeer npeponpeacncHunii Tun INTEGER.

Onepatop Onepauus Tun Jesoro
onepanaa
** BO3BE/ICHHE moboit uenntit
B CTCIICHb THII

moboit niasaro-
M THI

Tun npasoro
onepaija

INTEGER

INTEGER

THn pesyabTara

COBIIAAAET ¢
THIIOM JIEBOIO
onepanzna
coBmagaer ¢
THIIOM JIEBOTO
onepaHzaa
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Bo3spepieHME B CTENEHb C MCTOAB3DOBAHMEM WENOH IKCTIOHCHTH SKBHBAJICHTHO YMHOXCHHIO JACBOTO ONEPAHAA
€aMoro Ha celsi CTQ/ILKO Pa3, CKONBKO 3ajAHO AGCOMIOTHHIM 3HAYEHHEM IKCMOHEHTH, M CNAEBA HANPABO; ECJIH
9KCNIOHEHTa OTPHMUATENbHA, TO pe3yabrar npeacrapaser coboit ofpatHyo apobp Toro, uro Gwao moaydyeHo c
a6COMOTHEIM 3HAYEHHEM SKCHOHEHTHI.

BosBeacHHE B CTENEHb C OTPUUATENALHON IKCMOHEHTON AOMycKaeTcs, ec/iM Jeshii OnepaHx MMEET MJIaBAIOIHiT
tan. BosBeagHMe B CTenmeHb C HyJEBOM JKCIOHEHTOM Raer 3Havenne 1. Bo3pencHume B CTENECHb 3HAUCHMS
M1ABAIOMEr0 TUNA NPHOAMIUTENBHO,

73 Onepanam

OnepaHaamMy B BHIPAXeHHHM MoryT OumTh uMena (oGosHavaiomue OOBEKTH, 3HAYEHMS WiM aTpUGYTH,
NPOM3BOAAIINE 3HAYEHHS), JIMTEPANb, ATPEraThi, BH3OBH (YHKUWH, KBANUGDUIMPOBAHHHE BHPAXCHHA, Mpeos-
pasoBaHMs THOA M TEHEpaTopu. K TOMy Xe€ BHPAXKEHHME, 3aKNIOMEHHOE B KPYrIHE CKOOKH, MOXET OHTb
ONEPaHAOM B JPYrOM BHDAaXCHHH.

Hmena onpenenesn B 6.1; ocraspHee BHAH Onepasnos onpeaeneHn B 7.3.1—7.3.6.

7.3.1 Jumepanvt

Jlurepan — 310 auGo uwcaOBOI nuTepan, MmMGO AuTEpan NepeuncaeHMs, MO0 CTPOKOBMIT JmTepan, Jmbo
6utoBmit auTepan, smbo aumrepan null.

literal :: =
numeric_literal
| enumeration_literal
| string_literal
| bit_string_literal
| null

numeric_literal :: =
abstract_literal
I physical_literal

Yucnosne surepann (numeric_literal) BKMIOYAIOT JMTEPANTH ACCTPAKTHHX THNOB YHUGEPCAAbHBIUI_Uenvlli W
YHUGepCanbHbll_Delicmaumenstolii, 4 TAKXE JUTEPANB (HPU3MUECCKUX THAOB. AGCTPAKTHHE NUTEPANB ONPEACACHH
B pasaene 13; dmanueckue aurepann onpeAesncHn B 3.13.

Jiurepann nepeuncieHus (enumeration literal) — 310 aAnTepanm nepeuncageMHX THMoB. OHH BKJIOYAIOT
Kak uacHTHGhHUKATOPH, TaK M CHMBOJbHHE Aurepann. Iepeuncnsemnie aurtepanw onpeaenenw B 3.1.1.

CrpoxkoBuie (string literal) u Gurosbie (bit string literal) JnTepans SBAAIOTCS NPEACTABNEHUSAMH OXHOMEPHBIX
CHMBOJIBHHX MAacCHMBOB., THI CTPOKOBOro W/M GMTOBOIO JIMTEPANA NOMKEH ONPEAENSTHCS MCKIIOYHTENBHO W3
KOHTEKCTa, B KOTOPOM 3TOT JHMTEPaNa MCIONb3YETCH, HE YYHTHBAS NPH 3TOM CAM JHTEPAA, HO MCMONAb3YS TOT
daxkr, yTo THIOM 3TOIO JMTEPANA ACAXEH OHTh OJHOMEPHBIT MACCHB CHMBOJBHOTO THAA (I CTPOKOBHIX
aurepanos) wiau tuna BIT (naa GuroBnix amrepanos). JIeKCHUECKas CTPYKTYPAa CTPOKOBHX M GHTOBHIX JMTEpasoB
onpeneneHa B paagene 13.

Inst cTPOKOBHX M GHTOBHIX JMTEPAJIOB, MPEACTABISIOMMX HEMYCTHE WHACKCHPYEMbIE 3HAYCHHS, HANpPAaBJICHHE
M TPaHHLB 3TON0 3HAYEHHS ONPEAESNISIOTCH COMIACHO MPABH/IAM Ui TO3HUMOHHBIX ATPEraToB MAacCHBOB, TAE
YHCJIO 3JIEMEHTOB arperata SKBMBajcHTHO pamHe (cMm. 13.6 u 15.7) crpoxoBoro wnam 6urosoro aurepana. Iis
CTPOKOBOIO JIMTEPANA, MPEACTABASIONIETO MyCTOH MACCHB, HaNpaBJACHME H CaMmas JICBAS IPAHMIA ITOTO MAacCHBA
ONpemensioTcs TAaK Xe, KaK H A JPYrHX CTPOKOBHX smrepanoB. Eciu HanpaBjicHHe sSBASETCS BOCXONSIINM,
TO camag NpaBas IPaHHLA — ITO 3HAYEHHME, NPEAECTBYOmEe (Kak ycraHosaeHo atpubyrom PRED) smauenmio
JEeBOM rpaHMIN; B IPOTHBHOM CJIyyae caMoif NMPaBoli rpaHANCH SBIASETCA 3HAUCHHUE, CIeAyIomee (KAK YCTaAHOBJICHO
arpubyrom SUCC) 3a 3HaueHHeM camoit NeBOMl IpaHMIH.

CuUMBOJNIBHHE JIATEPAJIE, COOTBETCTBYIONHE TIpadMueckuM CHMBOJIAM, COACPXAMMMCS BHYTPM CTPOKOBOIO
JuTepana MM OUTOBONO JMTEpPANd, ACAXHH OHTH BMAVMBIMH HAa MECTE CTPOKOBOIO JIATEPAna.

Jiurepan null NpeacTaBAsSeT MYCTOE CCHUIOYHOE 3HAUCHHME IS JIOOOTO CCHIOYHONO THIA.

Buuncnenne JuTEpana NPOM3BOAMT COOTBETCTBYIOMIEE 3HAMCHHE.

HTpumepui
1 3.14159_26536 - - JIATEpAN THNA YHUBEPCANbHLUI_Oelicmeumenbuolil
2 5280 - - JIATEPAN THNA YHUBEPCANbHBLL_Yeablil
3 10.7ns - - nmrepan ¢usnyecKkoro THMA
4 0"4777" - - murepan tuma BIT_STRING
5 "541.5281" - - ymrepan Tina STRING
6 . - - CTPOKOBHU nwrepan, Npeacrapasiommit mycro
7 - - MaccB
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7.3.2 Azpezamut
Arperar ofbenusseT OqHO MAH HECKONBKO 3HAUEHHIT B COCTABHOE 3HAUEHHE CTPYKTYPHOIO WIM MHIEKCHPYEMOTo
THNA.

aggregate :: =
( element_association { , element_association } )

element_association ;; =
[ choices => ] expression

choices :: = choice { | choice }

choice :: =
simple_expression
| descrete_range
| element_simple_name
| others

Kaxaoe comocrasneHne aaemeHror (element association) CcoOmoOCTaBASET BHpPAXEHHE C SAEMEHTAMH.
COmOCTaR/ICHHE 3IAEMEHTOB CUHTACTCH WMEHOBAHHLIM, €CJTM JMIEMEHTH 3aAa0TCH SBHO NpU moMomm BHGOpPOB;
B TIPOTMBHOM CNYYac COMOCTABJICHHE CUMTACTCH MOIULUOHHbM. B MOZMUHOHHOM CONOCTABACHHH KAXARM 3/IEMEHT
HEdBHO 3aJ3CTCH NO3HUMEH B COOTBETCTBHH C TEKCTYaJbHHIM NOPSAKOM 3MEMCHTOB B COOTBETCTBYIOIIEM
oObABNEHHH THMA.

B onHoM M ToM Xe arperare (aggregate) MOryT OuTh MCHONB30BAHH KAK MMEHOBAHHME, TAK M MO3MIMOHHHIE
conocrasacHud. Ilpu 3toM B Hauaje AOJXKHH 3aNABATLCS BCE MO3MIHOHHBIE COMOCTABACHHS (B TEKCTYaJIbHOM
NnopsiAke), a 3aTeM BCE HMEHOBAHHBIC CONOCTABJACHMA B JIOOOM MOpSIAKE, 33 MCKAIOYEHHEM TOIO, ¥TO HHKAKOE
COMOCTABJICHHE HE MOXET CTOATh nocae conocrasacHust others. Arperarw, conepXampe eIWHCTBEHHOE
CONOCTABJICHME 3ANCMEHTOB, AO/XHB BCErAa 3AAABATHCH C HCMOJb30BAHMEM MMEHOBAHHOTO COMOCTABJACHMA VIS
TOro, uToOW OT/MYATh MX OT BHPAXCHHH, 3AKJAIOUEHHBLIX B KPYyIHE CKOGKH.

ConocrassieHue a/eMEHTOB, B KOTOPOM Bhifop (choice) 3amaH kak mpocroe ums (simple name), paspemen
TOJILKO B arperare crpykTypol. CoNocTaBAeHHE 3IEMEHTOB, B KOTOPOM BHGOpP 3aAaH B BUJAE NPOCTONO BHpPaXEHUs
WIH RMCKPETHOTO AMANMA30HA, JOMYCTHMO TOJMBKO B ArperaTeé MAacCHBA: MPOCTOE BBIPAXKEHHME 3aAAET DJJEMEHT C
COOTBETCTBYIOIUMM 3HAYEHHEM MHAEKCA; AUCKPCTHHIT AXANA30H 3a43€T JEMEHTH MJIsSl KaXA0ro 3HAYCHAA MHACKCA
B 9ToM phanasoHe. ComocTaB/ieHue 3JEMEHTOB C EAMHCTBCHHHM BHOOpoM Others aonmycTMo B TOM Ciayuae,
KOra OH 33/aeT BCC OCTABIUHECH S/MEMEHTH (€CAM OHHU €eCTh).

Kaxamit sneMeHT 3HaueHus, ONPENENSEMOTN0 arperaTroM, AOMXKeH OWTh NMPEACTaBAEH pa3 M TONBKO pa3 B
STOM arperare.

Tun arperata ROMXeH ONPEAEIATHCR UCKIIOYMTENBHO M3 KOHTEKCTA, B KOTOPOM ITOT arperaT MCMOAb3YeTCs,
MCKJIKOUasi CaM arperat, HO KCMOAn3ysd TOT (hbakT, UTO THNOM ITOro arperata AOMXeH OBITH COCTABHONM THIL
Tun arperara, B CBOK) OuYepeab, onpemeaser TpeOyeMulii THR AA8 KaXIOrO H3 €ro 3J¢MEHTOB.

7321 Azpecamo. cmpykmyp

Ecmu TunoMm arperata SBASETCA CTPYKTYDHHI THI, TO MMEHA SJIEMEHTOB, 3aJaHHHE KaK BHOODH, NOJIXHH
ofo3HauaTh 37EMEHTH JTOTO CTPYKTypHOro Tuna. Ecam B kauectse swGopa arperatra CTPYKTYpH 3aZan BHGop
others CTpYKTYypnl, TO OH JO/DKCH MNMPEACTABJATh 1O KpadiHeit Mepe oauH 3nement. COnoCcTaB/ieHHE 3J1EMEHTOB
¢ Gosee uem oauuM BHOOpoM HAM ¢ BHOOPOM oOthers IOmycKaercs TOMBKO B TOM CAyYae, €CJIH 33JaHHHIE
97EMEHTH MMEIOT OFMH M TOT X€ THN. BeipaxeHue, MCMONb3yeMOE B CONOCTABACHHMH DJIEMEHTOB, NOIXKHO MMETh
THII COMOCTABASEMBIX C HMM 3JIEMEHTOB CTPYKTYPHL.

7322 Aepeeczamuv wMaccueoé

Hns arperaTa OAHOMEPHOIO MHAEKCHDYEMOIO THMNA KaXIuwil BHOOP AO/IXEH 3agaBaTh 3HAYCHHS, MPHHAIJIC-
Xamue K THNY HMHACKCA, a4 BHPAXCHHUE, CTOAIIEE B KAXAOM COMOCTABACHHMHM JJIEMEHTOB, AOJXHO HMMETh THI
IEMEHTOR. Arperat n~MepHOTO MHIEKCMpyeMoro tumna, rae n Gosbime 1, 3anucHBaeTcs KaK OMHOMEPHHIA arperar,
B KOTOPOM NOATHII MHACKCA IJTOTO arperatra 3afgad NEpBOlM MO3MLUMEH WMHAEKCA WMHACKCHPYEMOrO THMMAa, a
BHpPaXEHHUE, 3a0aHHOE A KAaXA0ro COMOCTABACHMA ISNAEMEHTOB, ABAderca (m — 1)-MEpHBIM MACCHBOM WIH
arperatoM MaccuBa. B MHOTOMEpHBIX arperatrax CTPOKOBHE M OMTOBHE JIMTEPaNHl NONMYCKAIOTCH BMECTO
OJHOMEPHOTO MACCHBA CHMBOJBHONO THNA,

B npoTHBONOJOXHOCTD MOCHAECAHEMY COMOCTABJCHHIO JJIEMEHTOB C EQMHCTBEMHEM BHOOpoM others, Bce
OCTANbHBIE COTIOCTABJICHMS 5JEMCHTOB (€C/IM OHM €CTh) ArperaTa MacCHBa AONXHH OHTh NuOO NO3ZMLMOHHHIME,
60 HMMEHOBAaHHHIMH. VIMEHOBAHHOE COMOCTABJICHHE AarPEraTa MaccHBA MOXET HMETh BHOOP, KOTOpHH He
ABJIMETCA JIOKAZBHO CTATHYECKHM, MM BHOOp B BHAE NYCTOr0 NMAna3oHa npu YCJIOBMH, UYTO ITOT arperat
CONEPXHT EAMHCTBEHHOE COMOCTABJCHME 3JJIEMEHTOB, KOTOPOE, B CBOI0 OUEPEAb, MMEET EAMHCTBEHHHI BHGop.
Bufop others sBAsieTCs JIOKANBHO CTATHYECKMM, €C/IM HMPHMEHAEMOE OFDAHMYCHHE MHAEKCA WABJISIETCH JIOKAJIBHO
CTATHYECKHUM.
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Moxrun arperata Maccupa, mmelomiero BHGOp others, noskeH ONpeAensTHCS M3 KOHTEKCTA. DTO O3HAUAET,
YTO TAKO# arperar MOXeT MCIOIb30BATBCH TOJBKO:

1) Kax cdakTruecknii napaMerp, conocTaBageMulii ¢ ¢OPMaILHBHIM NTAapaMETPOM MJIH (POPMAJIBHBIM TTAPAMETPOM
HACTPOHKH, OFBABJICEHHBMM C OrPAHMMECHHBIM HHAEKCHPYEMBIM TOATHIIOM.

2) Kak wesBHOES BHPAXEHHE, ONPEASNAIONICE HEIBHOE HAUANBHOE 3HAUECHWE mNOPTa, OODABJEHHOIO C
OrpaHHUYEHHHM HHACKCHPYEMBIM MOATHIIOM.

3) Kak pesyasTHpyOmEe BbipaxeHue QYHKUMH, TAE COOTBETCTBYIONMI THI PeaynbTaTa QYHKLINM SBASETCS
OrpAHHYEHHBM HHIEKCHPYEMBIM TNONTHIIOM.

4) Kaxk BHpaxeHME 3HAUCHMS B ONEPATOPE NPHUCBAMBAHHS, B KOTOPOM JIEBAsl YACTh ABJISETCS OOBSBICHHBIM
o0BbEKTOM M MOATHIIOM 3TOr0 OOBEKTa ABALETCA OrPAHHUEHHBIH HHASKCHPYEMBI THIL.

S5) Kak BHpaxeHne, ONPENSASIOUICE HAYAJBHOE 3HAUEHHE KOHCTAHTH WIM TEPEMEHHOM, NMPH JTOM OTH
0OBEKTH OOBSIBJICHH C OrPAHMYEHHLIM HMHAEKCUPYEMBIM THUIIOM.

6) Kak BnipaxeHue, onpeneidiomee HAYAIbHOE 3HAUEHHE APaiiBepOB ORHOMO MW GoJsee CHTHAMOB B CrielmnKaLmmn
AHUUMAM3ALMA, B KOTOPOM COOTBETCTBYIOLMI TOATHN SBJSETCS OrPAHHYEHHBM HHAEKCHMPYEMBM ITOXTHIIOM.

7) Kak Bupaxenue, onpefensiomee 3HaueHue arpubyra B cneumcbuxaumn arpnbyra, rae aror arpubyr
o0psB/IeH ¢ OrPAHMYEHHHM HHAEKCHPYEMBIM TOATHIIOM.

8) Kak onepaHa B xBajuUUUPOBAHHOM BHpaXcHuM, o0O3HAYEHHE THNA KOTOPONO YKasHBaeT Ha
OrpAaHWYCHHMI HHREKCMPYEMBIN MOATHI.

9) Kak nopgarperat MHOTOMEPHOrO arperata, Npu 3TOM IMOCIEAHMH CaM WUCNONB3YETCS B OOHOM M3
TIEPEYNCICHHNX KOHTEKCTOB.

I'panuun MaccmBa, KOTOpHH He MMeeT BHOOp others, onpeneasiorcs mo creayiommm npasuaaM, Ecam arperar
MCOOMb3yeTCd B ONHOM H3 BHILEYKA3aHHBIX KOHTEKCTOB, TO HAMpPaBJAEHNE NOATHIA HMHAEKCA 3TOro arperara
COBIAZAET C HANMPABJICHHEM COOTBETCTBYIOIMIErO OrPAHMYEHHOrO MHAEKCHMPYEMOIO MOATHIIA; B MPOTHBHOM CJIyvae
HanpaB/IcHUE TOATHNA MHACKCA 3TOrO Arperata COBMAfaceT ¢ MOATHIOM HMHACKCA 6a30BOrO THMA JTONO arperaTa,
Ina arperara, MMEIOIIEr0 MMCHOBAHHHE COMOCTABJICHHS, CaMasi JIEBAd M CaMas MpPasag IPAHHUB ONpPEAENSIOTCH
HanpaBJ€HHEM MOATHIIA HHAEKCA JTOIO Arperata M 3ajaHHHMH HAMMEHbIINM M HaubojbmmM Bmbopamu. Ins
TIO3MI[HOHHONO arperaTa ¢aMas JieBast 'PaHMLA OMpPEAE/AeTCS NPUMECHIEMHM OrPAHMUYEHUEM WHAEKCA, €CM ITOT
arperat MCHojab3yeTcs B OJHOM M3 BHIIEYKA3aHHBIX KOHTEKCTOB; B NPOTHBHOM Cayuyae CaMmasl JieBas TrpaHMua
npencraenesa arpubyrom S'LEFT, rne S sBasiercs moaTunoM mupaekca 6a3oBoro tuna maccusa; B Jo0oM ciayuae
caMas mpaBas IPaHMLA ONPEAENAETCS HANPABJCHUEM TNOATHIIA MHAEKCA M KOJIHYECTBOM DJIEMEHTOM.

7.3.3 Buwizoawr gynkyuii

BrizoB dyakuuu (function call) akrTuBM3MpyeT BHNONHEHME Tesd (YHKUHM. BH3OB 3amaer MMs AKTHBHA3IM-
pyemoit ¢hyHKuMH ¥ akTHUSCKHE NMApaMETPH, €C/IM OHM E€CTh, COMOCTABAsAEMbE C (OPMAJPHHMH NApaMETpaMH
oroit yHKIHH.

PeayasraroM BHNONHEHHMS Tesia (DYHKUMHM SIBJSETCS 3HAUEHNE, THA KOTOPONO 3adaercsi B OObaBjeHMH
AKTHBH3UPYEMOM (yHKIHH.

function_call :;: =
function_name [ ( actual_parameter_part ) ]

actual_parameter_part :: = parameter_association_list

HOns xaxzgoro ¢opMansHOro mnapamerpa ¢yHKnum BH30B (YHKUMH AOMKEH 3a4aBaTh TOYHO OHOMH
COOTBETCTBYIOIIMIT (pakTHUecKMii mapameTp. JT0T dakTHuecKmii napaMeTp 3sagaerca JHO0 ABHO 3INEMEHTOM
COMOCTAaBJCHHS B CHHCKE COMOCTaBjeHH#t (association list), amGo (UpH OTCYTCTBMH TAaKONO 3/NEMEHTa
CONOCTAB/ICHKS) HEABHHM BHpaxcHueM (cM. 4.3.3.).

Bruncienne BH30Ba (yHKHMM BKIIOMAeT B cefst BHUHC/IEHME BHpaxXeHMN (DaKTHUECKMX MNAapaMETPOB,
3a03HHHX B BH30BE, M BHYMCJICHHE HESBHHX BHPAXCHHI, COMOCTABASCMHX C (POPMANBHHIMH MAPAMETPAMH
GyBHKIMHA, KOTOPHE HE MMEIOT COMOCTABJACHHHX ¢ HHMM (AKTHUECKHMX napaMmerpoB. B ofomx cayuwasix
pesyJbTHpYyIomee 3HAUCHAE JO/DKHO NPHHAMICXKATh NMOATHNMY comocrasasemoro ¢opmanabHoro mapamerpa. (Eciu
dopManbELIt MApPAMETP NPHHAMIEAUT K HEOTPAHMUCHHOMY HHACKCHPYEMOMY THNY, TO 3TOT (DOpMaAbHHIM
napaMeTp 3aMMCTBYET HOATHN (pAKTHMEecKoro mnapamerpa.) Teno ¢dyHKumm BHNOAHAETCS C HCNOAB30BAHHEM
3HaueHHil ¢aKTHYECKHX NapaMeTpoB M 3HAYEHMI! HEABHBX BHIPAXEHUH, B3ATHX B KAauecTBE 3HAUCHHIT
€OOTBETCTBYIOIMX (POPMANBHHX MapaMeTpPOB,

7.3.4 Kearuguyuposannvie @vipaxenus

KsasubuuupopaHHOE BHIpAXEHHME MCNOJABY3ETCAd AJM SBHOMO YTBEPXACHHMS THNAa W, BO3MOXHO, NOATHNA
OnmepaHAa, MPEACTABJICHHOIO B BHAC BHPAXEGHNd MM arperara.

qualified_expression :: =
type_mark ’ ( expression )
| type_mark ' aggregate
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Tun onepanna u GaszoBuit Tun ofo3Hauenns THna (type mark) AOMKHB OHTb OIHHM M TeM Xe& THIOM.
3HaueHneM KBATH(GHUMPOBAHHOIO BHIPAXEHHUS SBJAAETCH 3HAYEHME ONCPAHAA. BHuHCACHAE K8anandHIMPOBAHHONO
BHPAXEHUS COCTOMT M3 BHUMCJCHMS ONECPAHAA M NPOBEPKH HA MNPHHALIEKHOCTD E€r0 3HAYCHHUS TMOATHIY,
saganHoMy 00O3HAUEHWEM THNA.

Mpumeuanue — Keamnpuuuposanunoe BbIPANKEHHE MOXET GbITh HCNOABIOBAHO JUTA SBHOTO YTBEPXACHMS THNA B TEX CAYYAsX,
KOraa THn nmepana MEPCUMCACHHUS WM arperata Henb3s YCTAHOBHUTL MO KOHTEKCTY.

7.3.5 Ipeobpasosanue muna
Tpeobpasosanue THaa ofecrieuMBacT SBHOE MpPEOBPA3OBAHME MEXKAY DONCTBEHHHIMH THIIAMA.

type_conversion :: = type_mark ( expression )

Llenesoit tan npeoGpasosanns tana — 910 6asosmit Tun ofosHauenns THma (type mark). Tun onepanna
npeoGpasoBaHHs THNA AOJIXEH ONPERE/TATHCHE HE3ABHCHMMO OT KOHTEKCTAa (B YACTHOCTH, ME3ABHCHMO OT LENEBOTO
tina). Bosee Toro, onepaHa npeoOpazosanns THNA He MoxXeT OwWTh Jurepasom null, reHepaTOpOM, arperaTom
WIH CTPOKOBHM JmTepasoMm. B kxauectse onepaupa npeo0pa3oBaHMsi TMIA MOXET MCNOAB3OBATHCH BHPAXCHHE,
3aK/II0U3EMOE B Kpyramie CKOOKM, NMPH YCJIOBUM, YTO 3TO BHPAKEHHE HMEET AOMYCTHMYI0 dopmy M Ges ckobok.

Ecnan ofo3naueHMe THMNA 3aaeT NMOATHIL, TO CHAYANA BHIOJHAETCH mpeobpazoBaHME B LEIECBOH THN, a 3aTEM
NpoBepKa Pe3y/bTaTa NpcoOpa3oBaHMS HA MPHHANJIEXHOCTh 3TOMY MOATHILY.

Sdenoe npeoOpasoBaHMe THNA HOMYCKAETCA MEXAY POACTBEHHHMHM THnamu. B uacTHOCTH, Aomyckaercs
npeoGpa3oBaHMe ONEPaHAA KOHKPETHOrO THNMAa B caM Tunm. HuXe mNpHBEAEHW ApPYrHe [AOMYCTAMHE SBHHE
npeoGpa3oBaHUs THMA:

a) AGCTpaKTHHE YNCIOBHE THIIH.

Onepang mMoxer ObTb mOGON0 LEAOrO WM IIABAIOWIETO THHA. 3HAY€HHE omepaHaa npeobpasyerca B
HENEBOM THI, KOTOPHHA TakXe AGIXKeH OuTh uHeanM uau naapaiomuM, ITpeobpasosasme maasaiomero
3HAYEHHS B LEJIWN THN BHBHBACT OKPYyIIeHHE A0 Gamxaiillero uenoro; B 3aBUCHMOCTH OT PACCTOSHMS
A0 Gamxaluux ABYX HENHX JHAYEHMI OKPYMIEHHE MOXeT OHTh B MEHbUWIYI0 WM B GOABRmIYI0 CTOPOHY.

6) HUnpexcupyeMuie THMH.

IIpeobGpasoBaHue AOMYCTHMO, €CAH M THII OMEPAHAA M LEJICBOH THI SIBASIOTCS HHACKCHPYEMBIMH THIIAMH,
YAOBAETBOPSIOMWMMH C/ICAYIOMAM YCIOBMSIM:

1) o6a THNa MMEIOT OAHHAKOBYIO Pa3MEPHOCTD;

2) B XaXA0M MO3UUNM MHAEKCOB TMOHL MHAEKCOB JIMGO ABAMIOTCS OAHMM W TEM X€ THMOM, AHG0 B3aHMHO
npeopasyeMbMU  THNAMK;

3) THNB 571EMEHTOB ABISIIOTCS OXHMM M TEM X€ THIIOM.

Ecn o603HaueHne TMNA 3aJaeT HEOrpaHHUCHHBIM MHACKCHPYEMHH THI, TO JAN KAaXOi NO3MINM MHAEKCA
rpaHdUB Pe3yJbTATa MOJMYYAIOTCH NMpeoGpasoBaHHEM PAHHMI{ ONEPAHAA B COOTBETCTBYIOMUA THN HMHACKCA
uesnesoro tuma, Ecom ofosHauewue THna 3a4aeT OrpAHHYCHHHN WHAEKCHPYEMHN MOATHN, TO NPaHMIH
pesynbTaTa — 3TO TpaHuUB, Hajaraemeie 3THM obo3HauenmeMm. B smoloM ciyuae, 3naueHue Kaxaoro
9JIEMEHTA pPE3y/JbTaTa — OJTO 3HAUEHHE COOTBETCTBYWINEro J1EMEHTA omepaHaa (oM. 7.2.2).

B cayuae npeoGpasoBaHus MEXAY UMCIOBHIMH THMIAMHM CUMTAaeTcd omnOKoOM, ecnam pesyiavrar npeofpa3zoBaHns
HE YAOBJETBOPAET OrPAHMYEHHIO, HANAraeMOMy ODO3HAUEHWEM THIIA,

B cayuae npeofpasoBaHuit MeXAy MHIEKCHDYEMHMH THOAMHM JENaeTcs RpOBEpKa Toro, yro moboe
OrpaHMYEHHE HA MOATHII /EMEHTA, HAJAraeMoe MHACKCHPYEMBIM THIIOM OMEPAHNA M LEJIEBHIM WMHACKCHPYEMBIM
THIIOM, 3TO OJHO M TO Xe orpanmuenne. Ecam o603HAueHME THNA 334aeT HEOrPAHMYCHHBI WMHAEKCHPYEMBIH
THN, TO AJS KaXEOH NO3MLUMK HMHACKCA ACAAETCHs TNPOBEPKA, YTO rpaHHUH Pe3y/IbTaTa NPHHANJIEXKAT
COOTBETCTBYKOIIEMY TNOATHNY MHAGKCA ueneBoro Tuna, Ecau ofo3HaueHue THNA 3agaeT OrpaHMYEHHBIN
WHAEKCHPYEMbIi MOATHI, TO AENAETCA MPOBEPKA TOMO, YTO AASA KaXAONO0 IJJIEMEHTA ONEPaHAd CYHIECTBYET
COOTBETCTBYIOLIMH UIEMEHT LeNeBOro moaruna, u Haobopor. Cumraercs ommGxoit, eciu kakag-nmbo W3 3THX
npOBEPOK HE HMEET YCrexa.

B onpeneneHHMX CAy4asx BHIIOJIHSIOTCS HesBHHE npeobpasosanus tuna. HeasHoe mpeofGpa3osanue onepaHaa
THNA YHUGEPCANbHLII YeAblli B APYTOH NeNHiH THI WIH ONEPAHAA THNA YHUGEPCAAbHbL OelicmeumenvHolli B
npyroM AEHCTBUTE/ABHBI TN MOXET OMTh NPUMEHEHO TOJBKO B CJydYae, €C/AM ONEPABA ABASETCH UYHCAOBHIM
smrepasoM WaM aTpubyToM, nmbo ecnu onepaHA ABASETCH BHPAXEHHEM, COAEPXAMMM ONEPALHIO AEICHUS
sHayeHns (USHUECKOr0 THNA HA 3HAYCHHME TOTO XK€ THNA; TAKOM ONEPAHA HA3BIBACTCH NPeobpasyembli
yHHBepcanbHHM onepannoMm. HessHoe npeofpazosanue npeofpasyeMOro yHHBEPCAILHOTO ONEPAHAA MPHMEHSETCH,
€CTH M TOJNBKO €CAH CAMBI BHYTPCHHMI NOMHBLIA KOHTEKCT ONpeNeser YHMKAAbHHM (UHCNOBO) LENEBOH THN
IS HESBHOrO npeoGpa3osaHMss M He CYImECTBYET TNPABWILHON WHTEPNPETAUMHM IJTON0 KOHTEKCTa 6e3 3toro

npeolpasoBaHus.

TMMpumeuyuanue — Jipa MHASKCHPYEMBIX THNA MOTYT GbiTh POACTBEHHBIMM, JAXE ECAU COOTBETCTBYIOWIME TOSHIHH MHJEKCOB
HMMEIOT PA3HLIE HANDABACHUA.
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1.3.6 Ienepamopw
BuuKCcleHHE TEHEPAaTOpPa Co34aeT OOBEKT M BHPAGATHBACT CCHUIOUHOE 3HAYCHHME, KOTOPOE YKA3HBACT Ha
aTor OOBEKT.

allocator :: =
new subtype_indication
| new qualified_expression

Tumom obbekTa, co3aaBAEMOT0 reHepatopom (allocator), seasiercs 6azoBwiii T™Mn 0003HAYEHNS THNA, 3aAAHHOTO
Jmbo B yxasaHmm nogruna (subtype indication), nu6o » xpasmduuMposansoM BHpaxeHun (subtype expression).
Ins resepatopa, B KOTOpPOM WCMOAB3YETCS YKA3aHWE MOATHIIA, HAYAJIBHHM 3HAYEHHEM CO3AABAEMOr0 OObEKTa
SBNSETCS TO X€ 3HAUEHHE, KOTOPOE 3aAAETCA HEABHO B OODBSBICHHH NMEPEMEHHON (HESBHOE HAYANLHOE 3HAYCHME)
yKa3zaHHOro moaruna. /ing reHepatopa, B KOTOPOM HCHOAB3YETCS KBAMM(HIMPOBAHHOE BHPAXEHHE, HAUANHOE
3HAVECHHE CO3/ABAEMOrO OOBEKTAa ONpPeNeiseTcsl ITHM BHPAXKCHHEM.

Tum ccHNOYHOrO 3HAYCHHUA, BO3BPAMACMONO TIECHEPATOPOM, MOJIKEH ONMPEAENATHCS MCKJIIOUHTENbBHO H3
KOHTEKCTa, HO C HCMOABb3OBRHHEM TOIO (PaKTa, YTO BO3BPAWACMOS 3HAYCHHE ABAACTCA CCHAKON HA YKa3aHHB
B IeHEpaTope THIL.

EauncreenHoit aonycrumoii ¢opMoit orpaHnueHus, HCNOJIb3YEMOI0 B YKa3AHNM TIOATHNA FEHEPaTopa, SBASETCS
orpaHnvyende MHAekca. Ecm reHepaTop coaepXMT yKajaHME NOATHIA M GCJIM THMIOM CO3AaBaeMoro obmekrTa
SBJASETCd MHAEKCHPYEMBHI THN, TO YKa3aHME noxTuna xosxHo inbo obosnauwars orpanmueHHsiit noarun, aubo
COAEPXKATh SIBHOE OrPAHMUCHHME HHIEKCA. YKA3aHME NOATHMNA, SIBNSIOMEECH YacThI® TEHEPATOPa, HE JONAXHO
comepxarh (PyHKUHUIO pa3peuICHMS.

Ecan THNOM cO34aBaeMOro oObeKTa SBASETCS MHACKCHPYEMBIN THI, TO CO3AABACMEI OOBEKT BCErAa OTPaHHYCH.
Ecau reHepaTop COAEPXMT YKa3aHHE NOATHNA, TO CO3AaBaeMHil OObekT orpamMyen 5TuM noarunoM. Ecan
TEHEPAaToOp COACPXHT KBANMMUUKPOBAHHOE BHIPAXEHME, TO CO3AaBacMbili OOBEKT oOrpaHMyeH mpeneNaMu
HAYaJIbHOrO 3HAYCHHNS, OMPERAEAAEMOTNO ITHM BhipaxeHueM. JlNg ApYrMX THIOB MOATHIOM CO3AaBAEMOro obbexkTa
SBJISIETCSI TIOATHIT, ONPEAC/ASCMBIN NMOATHNOM, MCNOJAL3YEMHM B ONMMCAHMM CCHUIOYHOIO THMA.

I'Ipn BHYHCJICHHHM FCHECpAaTOpa CHAyasa NPEABHINOJHACTCH YKA3AHHMC TIOATHNA HJIM BBHIYHCIACTCH xnaumbnun-
POBaHHOE BHIpaxeHue. 3aTeM CO3AaeTCs HOBBIH 0OBEKT M eMy NPHCBAMBAETCS HAYANBHOE 3HAUYcHUE. B 3akmouenne
BO3BPAIIAETCS CCHIIOYHOE 3HAYEHHME, KOTOPOES YKA3WBAET HA CO3NAHHBIA OObEKT.

IIpu OTCYTCTBMM SIBHOrO OCBOOOXICHHMS NAaMSATH DPEanM3alys RO/DKHA TFapaHTHPOBATH, 4TO JI0GOH 0OGBEKT,
CO37aBaeMHIil BHUYNCJICHHEM TIeHepaTopa, OyAer CywWecTBOBaTh A0 TEX MOP, MOKA HA ITOT OOBEKT WAM €ro
MOAS/MIEMEHT CYIIECTBYET NMpPsSMasi MM KOCBEHHAsl CCHUIKA; TO €CTh A0 TEX MOP, MOKA CYWECTBYET HEKOTOpPOE
HM$, C MOMOLIBIO KOTOPOTO MOXHO CChLIATHCH HA 3TOT OOBEKT.

IIpumMeuanue — Jlna KaXAONO CChIIOUHOrO THNA HesBHO ofbsirsieHa npoueaypsi Deallocate. D1a npoueaypa ofecneumsaer
MEXAHU3M JUIS SBHOrO OCBOGOXKACHMA NAMSTH, 3aHMMAEMON OOBLEKTOM, CONAHHBLIM MPH TIOMOLIM NEHEpPaTOpa.

Peanusauns Mmoxer (Ho He ofssaveanHo) ofecneuusath ocBobOXAEHWE nNAMATH, 3aHUMAEMON OOBLEKTOM, CO3AAHHBLIM TNPH MOMOLIM
reHepaTopa, KaK TOJbKO BCE CCBLIKH HA HENO AHHYIHPYKOTCS.

Hpumepur
1 new NODE - - TMPUHMMAET HCABHOE HAAJIbHOE
- - 3HAMEHME
2 new NODE’ (15ns, null) - - HavyaJbHOC 3HAYCHHE 3aJAHO
- - SBHO
3 new NODE’ (Delay => Sns, Next => Stack)
- - HAYQJIBHOE 3HAUCHHE 3aJ3HO
- - SIBHO
4 new BIT_VECTOR’("00110110") - - OrpaHMMEH HAYAJIBHHEM
- - 3HaYEHHEM
S new STRING( to 10) ~ - OrpaHHMYeH MpeAeJiaMH HHAEKCa
6 new STRING - - HENpaBWJIBHO: AOMXHO OHTBH

= = 334aHO OrpaHMUYCHHC

74 CrtraTuuyecCKHEe BHPAaXEeHHS4d

Hexoropue BHpaXeHMS HA3HBAIOTCH cmamuueckumu., AHAIOMYHO, CTATHUECKHMH HA3HBAIOTCS HEKOTODHE
AMCKPETHHE HMANA30HH, a OGO3HAMEHMS THNOB IJI HEKOTOPHX MOATHNOB HA3WBAIT 00O3HAYAMMMH
CTATHUECKHE TOATHIIH.

CymecTByeT ABE KATETOPHH CTATHYECKHX Bupaxennyi. Hekoropuie hopMEl BHpPaXEHHs: MOrYT GHTh BHUHCIEHH
B IpolLecce aHanu3a ofbeKTa MPOeKTa, B KOTOPOM OHH MCNOJB3YIOTCHS; TAKOE BHIPAXECHHE HA3HIBAETCH JIOKAALHO
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cmamuyeckum, T.K. €10 3IHAYCHHC 33PHCHUT TOABKO OT OOBABACHMIA, KOTOPHE NABASIOTCH JOKANBHHMH 110
OTHOIICHHIO K 3TOMY OOBEKTY TIPOCKTa WM MO OTHOIWICHMIO K MNAKETaM, KOTOPHE HCIOAB3YIOTCS 3ITHM OOBEKTOM
npoexta. Hexoropue ¢opmMu Bupaxenus MoryT GHTs BHYNCJACHH B NPOLECCE MPEABHNOJHEHHS HEPAPXUH
OpOSKTa, B KOTOpoi#l OHM MCMOABL3YIOTCH; TAKOE BHPAXEHHE HA3HBACTCH 2106QNbHO CMmamu4ecKkuM, TaK Kak
€10 3HAYCHHE MOXET 3aRUCEeTh OT OObaB/AeHMi, CTOAWMX B APYIMX MOAY/NSX NPOEKTAa ITOH HEPAPXMM WAH OT
CaMOro Mpouecca npenBHnoIHEHUd. CUHTAeTCd, 4TO JIOKANBHO CTATHYECKOE BHPAXEHHE TAaKXe MOXer OHTh
rnoBanbRO CTATHYECKAM.

Cumraerca, YTO BHpAXeHHE GyAET JOKaNbHO CTATHYECKMM, ECIM M TONBKO €CNIM KAXABA OnepaTtop B 3TOM
BHpaxenun 0603HAUACT NPENONPEAEICHHBIN OMEPATOp, ONEPAHAR M PE3YJbTAT KOTOPOTO SBJSIOTCA CKANSPHLIMH,
A KAXKAOE NEPBHYHOC B 3TOM BHIPAXCHUH SBAACTCH JOKAALHO CMAMUUECKUM NepOUtHbiM, KOTOPOE MOXET OHTh
ONHMM W3 NPHBEACHHOTO HMXE:

1) amrepasiom soGoro THNA;

2) XOHCTAHTOH (3a MCKAIOUEHWEM HEHONHOH KOHCTAHTH), SABHO OIHCAHHON OOBSBACHHEM KOHCTAHTH C
HCIIOTh30BAHMEM JIOKAJIBHO CTATHYECKOrO NMOATHNA H MHHLMAIM3HPOBAHHOM NMPH NOMOIUM JIOKAJIBHO CTATMHECKOTO
BHIPAXCHNS;

3) su3oBOM ¢yHKuHM, MM KOTOPOH 0603HAYAST NMpENonpeicNeHHHi onepatop M (PAKTHUECKHE NapaMeTpHl
KOTOpPOH NPEACTABACHH KAXIHM JOKANBHO CTATHYECKHMM BHPAXCHHEM;

4) npemonpenencHHBM arpulyTOM JMOKANBHO CTATHYECKOrO NOLATHNA, SBJASIOIAMCH 3HAUCHMEM;

5) npenonpenescHHHM aTpNOYTOM JIOKAJABHO CTATHYECKOTO MOATHIA, SBASIOWIAMCS (YHKLUHEH, B KOTOPOit
(hakTHUECKHE NMApPaMETPBl NPEACTABICHHW JIOKAJBHO CTATHUECKMMM BHPAXEHHAMH;

6) ompenensieMbiM IOAb30BATENEM aTPUOYTOM, 3HAUEHHE KOTOPOTO ONpPENEAsSeTcs JIOKAJMBHO CTATHYECKMM
BHIPAXCHNEM;

7) xBaAU(HUMPOBAHHHM BHIDAXEHHEM, 0003HAUEHHME THNA KOTOPOTO YKA3HBAET HA JIOKANLHO CTATHYECKHH
TIOATAN M OMEPAHAb KOTOPOIO NMPEACTABJEHH JOKANBHO CTATHUYECKHMMH BHPAXCHHSIMM;

8) nokanbHO CTaTHYECKHM BHIPAXEHHEM, 3aK/TIOUEHHHIM B KpPyI/bie CKoOKH;

JiokaNbHO CTATHMYECKMM AMANasoOHOM SBJASETCS AHANA30H, TIPAHUNB KOTOPOTO NPEACTABJAEHH JIOKAJIBHO
CTATHYECKHMH BHPAXCHUAMH, JIOKANbHO CTATHYECKMM OrPAHMYEHHEM IMANA30HA HBJSETCS OrpaHMYCHHE
AWanNA30HA, AMATIA30H KOTOPOro SBJSETCS JOKAJbHO CTAaTHUeCKMM. JIOKAABHO CTATHUECKMM CKAJSPHBIM MOXTHIIOM
seasgercs Aubo ckanapupii 6asopmit Tun, Jubo CKANSpHEI noaTHN, (OPMMPYEMHIl HAJOXEHMEM HA JIOKAJIBHO
CTATHYECKMN MONTUII JOKAJbHO CTATMYECKONO OrPAHMMEHMs AMANa30H3. JIOKAABHO CTATHYECKMM AMCKPETHHIM
AHANA30HOM sIBAgeTcd aubo JIOKANbHO CTATHUECKHIA NOATHN, AMG0 JOKAJLHO CTATHUYCCKHMI AMANa3oH.

JlokansHO CTATHMYECKMM OrPAHMYCHMEM MHACKCA ABAAETCS OTPAHMYMEHNE MHAEKCA, B KOTOPOM KAXAHH NMOATHII
HMHZICKCA COOTBETCTBYIOUIEIO MHIACKCHPYEMOTO THNA SBJASETCS JOKAJbHO CTATHYECKMM, M B KOTOPOM KaXXmbil
AWCKPETHHH RHATIA30H SBJAETCS JIOKAABHO CTaTHUECKMM. JIOKANbHO CTATHYECKMM MHACKCHPYEMBIM NOATHIIOM
SBASCTCH OTPAHHUYCHHHN HHIEKCHPYEMHH noatur, opMuMpyeMuii HAJOXKECHHEM HA HEOTPAHMUYCHHHIN MHACKCH-
pyeMHlit THN JIOKAJBHO CTATHUECKOIO OrPAHHUYCHHNA HHACKCA.

JIOKanbHO CTATHMECKMM TMOATHIIOM SIBASETCH JMBO JOKANBHO CTATHYECKHI CKANSDHBI noarati, au6o jokanbHO
CTATHYECKUIT MHAEKCHMDYEMBH TIONTHIL

Cunraercd, uro BupaxeHue OyZer rio6aabHO CTATHUECKHM, €CIH M TOJBKO €C/IH KAXAHIL ONEpPaTop B 3TOM
BHpaXeHHH O003HAYAET NPEAONPEAENCHHHI ONEPaTop M KaXNoe NEPBUMHOE B 3TOM BHPAXCHHH SBISETCS
22100a06H0 CIIAMUYECKUM NEPEUHHBLIM, KOTOPOE MOXeT OHTh ONHMM M3 NPHUBENCHHOTO HHUXE:

1) /NOKaABHO CTATMUECKHM NEPBUYHHIM;

2) KOHCTaHTOl HACTPOMKH;

3) nmapamerpoM onepaTopa reHepaLuH;

4) KOHCTaHTOM (BK/IOUASl HEMOJIHYI0 KOHCTAHTY) SIBHO ONMHCAHHON OOBSBJICHHEM KOHCTAHTH C MCHO/Ib30BAHMEM
r1o6asbHO CTATMYECKOro MOATHNA M MHMUMAJH3NPOBAHHON NPH NMOMONA CTATHYECKOIO BHPAXCHMS;

5) arperatoM r06aJbHO CTATHYECKONO MOATHNA, COMOCTABACHHA 37EMECHTOB KOTOPOrO COAEPXAT TOABKO
r06a/NbHO CTATHUECKHE BHIPAXECHMS;

6) pu3oBOM yHKuUMH, MMS KOTOpoil 0003HAuaeT npexonpeneieHHH onepaTop u (PaKTMUYECKHE NapaMeTpH
KOTOpOil NPEACTABACHH KAaXAbil TM06aJbHO CTATMUECKAM BHPAXEHHEM;

7) npenonpeneneHHBM aTtpnOyToM IIOGaNbHO CTATHYECKOrO TNOATHNA, SBAKIOMMMCH 3HAYCHHEM MM
OMaTna3oHoM;

8) npenonpeneneHsiniM aTpnGyTOM r06aJIBHO CTATHUECKOTO MOATHNA, ABJASIOMUMCH (yHKumed, B KOTOpOi
thakTHuecKHE mapaMeTpH NPeAcTaBACHM I06aNbHO CTATHYECKMMHM BHIDAXCHNSAMM;

9) onpemesiseMbM NOAb30BaTeNieM ATPHOYTOM, 3HAYEHME KOTOPOrO ONPEACASieTCH [00ANBHO CTATUYECKHMM
BHPAXEHNCM;

10) xBaaucdHuUMPOBAHHHM BHPaXeHUEM, 0G03HAUEHNE THMA KOTOPONO YKA3WBAET HA I0GANBLHO CTATHYECKHI
MOATHI M OMEPAHA KOTOPOTO IPEACTABJAECH I/IOGANBHO CTATHYECKMM BHDAXCHHEM;

11) rio6asbHO CTaTHYECKMM BHLIPAXEHMEM, 3aKNIOMEHHHM B KPYIIHE CKOOKH.

I'nofanpbso CTaTHUYECKMM AMAINIA30HOM 4BJSETCS AHWANA30H, FPAHMIIM KOTOPOTO NPEACTABAEHH MI06anbHO
CTATMYECKMMH BHIpaXcHMsaMH. [7100anbHO CTaTHUECKMM OrpAHHYEHMEM JMANA3OHA SABJISETCS OrPaHWUEHHE
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AMANAa3oHa, AMATMA30H KOTOPOrO SBASETCA 1100anbHO CTaTHUECKHM. [/106a1bHO CTATHUECKNM CKASPHHM TOATHIOM
ssasercss nubo cxanspuest Gazomsit THH, AKGO cKangpHEHL noxTHI, OPMHPYEMHE HAJOKEHHEM HA TA0GAABHO
cTaTHuecKHii MORTHN r#0fanbHO CTATHUECKOIO OrPAHMMEHHS AMANA30HA. I'106anbHO CTATHUECKHM AHCKPETHHIM
AMAnasoHOM gBasercd qmubo rnobaneHo cratmueckmil nomrun, au6o roGaabHO CTATHYECKM MANA30H.

I'nobasbHO CTaTHYECKHM OFpAHMYCHWEM HHIEKCA SBASETCH OrPAHHMYECHHE MHAEKCA, B KOTOPOM KAXABI MOATHI
MHAEKCA COOTBETCTBYIONIENY MHAEKCHPYEMOro THna sBjsercs rnofaasmo crarmueckuM. [noBansHo craTmyeckum
HHICKCHDYEMHM MNOATHIOM SIBJISETCH OrpAHMUEHHHIN HMHAEKCHPYEMBA noxaTun, OPMHPYEMHEIl HANOXKEHMEM Ha
HEOrPAHHYEHHBIA MHACKCHPYEMBIH THI I17I003NBHONO CTATHYECKOND OFPAHMYEHHS WHAEKCA.

Cno6asbHO CTaTHUECKMM NOATHNOM sBagercs aubo mofaabHo craTMueckmit CKadspHHit nogtam, anGo
roGanbHO CTaTHUESCKHME MHREKCHMPYEMBIH IOATHII,

I pume ua n u e — Buipaxenne, or xoroporo Tpebyercs Obith craTMueckuM, MOXer ObiTh JHGO JIOKANBHO CTATHUECKUM
BBIPAXKEHHEM, J160 rnoGANBHO CTATHUECKMM BBIPAXKEHHEM. AHAJIOTHYHO, AMANA30H, OTPAHHYEHHE AMAMA30HA, CKANSDPHbIA NOATHI, AMCKDPETHLINA
AMAnNasoH, OTpaHM4YeHHe HHEEKCA WM MHAEKCHPYEMbIft NOATHN, OT koropeix Tpefyerca Guith crarmueckumu, moryr Gbith a0 JoxansHo
cratuseckuMu, aubo roGaNbHO CTATHUECKUMH.

7§ YHuBsBepcanbHBHNE BHpPAaXEHHS

YHuaepcanbibim abipaxenuem SBASETCS TG0 BHPAXEHHE, NPOU3BOASINEE PE3YJABTAT THNA YHUGEPCANHLIL_Le-
abili, 16O BHIPAXEHHME, NPOM3BOASLICE PE3YJAbTAT THNA YHUGEPCAbHLIUL_OeicmaumensHil.

Idna moBoro mesoro THNA M AN THNA YHUGEPCAnbHLUE_yensii MPERONPENSTEHH OTHH M TE X€ ONEpauuH,
Hasa moGoro nnapaiomiero THNOA M AAS THI YHUGEPCAbHbIL_Jelicmeumenbhuii NPEIONPENCICHN OGHH M TE XE
onepauuu. B nonosiHeHMe K 3TUM ONEpaLudM CYIECTBYIOT €l CJCAYIONME ONMEPALHM YMHOXEHMS K JEJCHHS:

Onepatop Onepauus Tvn nesoro Tvn npasoro Tun
onepaHna onepanaa pesyabrara
* YMHOXCHHE yHugepcanb- YHuaepcab- ynugepcano-
Hblii_Oelicmau- Hol_yenwiti Hol_Odelicmau-
menbHblll menbH Ll
YHusepcaib- YHuaepcano- YHusgepcanb-
Houl_yenvil Holll_Oelicmau- Huili_delicmau-
/ menvHblil menvHblil
AC/ICHUE YHugepcaib- yHuaepcab- YHUugepcanb-
Hbli_Oeilicmau- HoUl_Yenoiil Howi_delicmau-
menvrviil menbHblil

TOYHOCTh BHYHCJACHAS YHHBEPCAJBHOIO BHPAXCHHI THNIA YHUGEPCAAbHOLLL_Oelicmeumenvubli obszana GwTh
HE HHXE TOYHOCTH CAMOIO TOYHOTO NPEAONpPENEACHHONO MAABAIIEIO THNA, 00ecreuMBacMoOro peanusammei,
MCKIIOUAS CaM ynudepcanbhbtil_oeticmeumenvuoui Tan. Bosee Toro, ecan 310 BHPaXEHHE ABAACTCS CTATHUECKHM
BHIDAXCHHEM, TO BHYHMCJICHHE AO/UKHO OHTbL TOUHHM.

Ipn BHYMC/IEHHH ONEPALEH HECTATHYECKOTO YHHBEPCAJILHONO BHPAaXCHHS MPUMEHSIOTCH CACXYIOIAES NMPaBRia.
Ec/m peaysbTaT HMEET THN YHUAGEPCANbHBIL_yenvtil, TO 3HAUCHHS OMEPAHOB U PE3ybTAT AO/XHH NMPUHRALIEXATH
IMANA30HY LEJIOTO THMA, HMCIOMEr0 CaMHil IMPOKHMM AHANA30H, ofecmeumBaeMuil peasu3aumedt, UCKIIOUAS CaM
YHuéepcanvhbili_yenvui TAN. ECAn peayibTaT MMEET THI YHudepcanbHbil_delicmeumeavHuili, TO 3HAUCHWS
ONEPaHAOB M PE3yAbTAT HO/XHH NPAHANICKATH AHANA30HY ILIABAIOMICIO THNA, HMCIOLIEr0 CaMBIi HIMPOKHit
IMana3oH, obecrneumBacMHBIl peanM3amMeit, MCKAIOUAs CaM YHUGePCAAbHbUL_QelicmaumesnbHuli THIL.

8 TMOCJHEHOBATE/ILHBIE OIMNEPATOPBI

B AaBHOM pasaene ONMCAHH pasnuuHele ¢GOPMH TOCAEAOBAaTENBHHX onepatopoB. IlocaenoBarenbHbe
ONEpaTopsl MCNOIBSYIOTCH VIS ONPEACTEHAS ANTOPHTMOB BHINOJHEHHS MNOATPOTPaAMMH WM TPOIECCa; OHH
BLMOMHAIOTCS B TOM NOPSAKE, B KOTOPOM 3aAaHH.

sequence_of_statements :: =
{ sequential_statement }

sequential_statement :; =
wait_statement
| assertion_statement
| signal_assignment_statement
| variable_assignment_statement
| procedure_call_statement
| if_statement
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case_statement
loop_statement
next_statement
exit_statement
return_statement
null_statement

HekoTophie NOC/IEAOBATENBHHE OMNEPATOPH MOTYT OHTH noMeueHuw. Mcnonbayemeie npu 3TOM METKH HESBHO
ONMCHBAIOTCS B HAYAJNE PA3NeNna oObABICHM CaMOro BHYTPEHHENO oOBEMIONErO ONEpaTopa MpOUECcca WM Tena
NOATIPOTPAMMBL,

810nepatTop OoOXHAZAHHUSL

Onepatop oxmaamus (wait statement) BH3HWBAST MNPHOCTAHOBKY BHIIOJIHEHHS ONEPATOpA IMPOLECCA HIH

TIpOLEAYPH.

wait_statement :: =
wait [ sensitivity_clause ]
[ condition_clause ][ timeout_clause J;

sensitivity_clause :: = on sensitivity_list
sensitivity_list :: = signal_name { , signal_name }
condition_clause :: = until condition

condition :: = boolean_expression

timeout_clause :: = for fime_expression

Omucanne 4YyBCTBHTEIBHOCTH (Sensitivity clause) ompemesser mroxecmeo uyscmaeumenbHoCmu ONepaTopa
OXNIAHMS, T.€. MHOXECTBO CHPHAJIOB, K KOTOPHM 3TOT omepatop uyBcTBuTeaeH. Kaxnmoe mmga curnana (signal
name) B CNNCKE YYBCTBHTEJBHOCTH (Sensitivity list) mpeHTMduuypyeT KOHKPETHHIA CHrHAN KaK 3J/MEMEHT JTOro
MHOXECTBA, Kaxpmoe MMsI cMrHana B CIIMCKE UYBCTBHTENBHOCTH AOXHO OWTh CTATHUECKHM MMEHEM H KaXAOE
HMSL JOAXHO O003HAYATH CHrHAJM, I KOTOPOrO uTeHue paspemeno. Ecim onucaHwe YyBCTBHTEALHOCTH HE
3a43aHO, TO MHOXCECTBO WUYBCTBUTE/IBHOCTH OyAET COAEpXarThb CHTHaAM, 00O3HAYaeMEE CAMBIM JJTMHHEM
CTAaTHYECKMM Hpe(hNKCOM KaXOOTO MMCHM CHIHAJIA, HCHOAb3YEMOIO KaK NEPBHYHOC B YCJAOBHH, 3aJJAHHOM B
onucaHum ycnosus (condition clause).

Ecm B cnmcke YyBCTBHTEIBHOCTH MCHOJAB3YETCS MMS CHrHa/ja, 0003HAYAIOMEE CHrHAM COCTABHOIO THIA, TO
9TO OKBHBAJIEHTHO TOMY, UTO B JTOM CIIHCKE CTOMT MMS -KaXJOr0 CKajJgpHOIO MOAINEMEHTa 3TOr0 CHTHANA.

Onucanne ycnoBMd 3afacT YCJAOBME, KOTOPOS MOMAXKHO YAOBAETBOPATHCH MU TPOAOIXKEHHS BHOJHCHHS
npouecca. Ecnm onmcanue ycnoBus He 3afaHo, To nogpasymeBaercs ommcanme until TRUE.,

Onucanne Bpemenu GnoxmpoBkm (timeout clause) 3agaer MaKCHMAaABHOE KOJMUECTBO BPEMECHH, B TCUCHHUC
KOTOpoTO mpouecc OyReT ocTaBaTbCd TNPHOCTAHOBJACHHHM HAa NAHHOM onepatope oxumanud. Ecim ormmacanme
BpéMeH®t ONOKMPOBKM He 3aAaHO, TO mnoapasymesaerca omucanne for (STD.STANDARD.TIME’HIGH —
STD.STANDARD.LOW). Cumnraercsi ommbkoii, eciM BHIPAXEHHE BPEMEHH B ONMMCAHMM BpPEMEHH GIOKMpOBKM
BHpAaGaTHBAET OTPMLATENLHOE 3HAUCHHE.

BHNO/MHEHNE OMEpaTopa OXHAAHHMS BJCUET BHUNCJACHHE BHPAaXeHMs BpeMeHH (time expression) nas
BHSBJICHUS MHTEpBana BpemeHu 6s0kupoBku. OHO TakXe BJCUET NPHOCTAHOBKY BHITONHEHHMS COOTBETCTBYIOIIETO
onepatopa npouecca. IIpn 9TOM nmoa HocAegHMM NOApPa3yMeBaercs Jubo omepaTop Mpouecca, COAEPXALIHit ITOT
onepaTtop oxupaums, Jubo poauress (cMm. 2.2) mpoueAypsl, COAEpXamieil ITOT oneparop oxmumauus. IIpuocra-
HOBNEHHHH mnpouecc Gyaer Bo30GHOBIEH cpasy MO MCTEUEHHM MHTEPBAJa BPEMEHM GIOKMPOBKH.

BoaoGHOBMIEEME NPOLECCA TAKXKE MOXET NMPOM30NTH B PE3YNbTATE COOHWTHS, MPOMCXOAAMEro Ha JoboM M3
CHIHAJIOB, BXOASIUNX B MHOXECTBO UYBCTBHTEJBHOCTH OmepaTopa oxmupaHud. Ecim Takoe coGwiTHE NMPOMCXOAMT,
TO BHUHC/ISETCS YCJIOBHE, 3aAaHHOE B onucammm ycioBnd., Ecnu 3HaueHueM storo ycaosus ssagercas TRUE,
to mnpouecc Oymer Bo3obHOBAEH. Ecnm snauenuneM ycnosua asasercs FALSE, 1o mnpomecc ocraercs
NPUOCTaHOBAEHHHM. TTOBTOPHOE NMPHOCTAHOBCHHE HE BJICUET NEPEBHYMCICHUSI MHTEPBAAA BPEMEHH GJIOKHPOBKH.

Cunraerca ommOKoi, €CIH ONEpPaTop OXMAAHMS MCTIONB3YETCS BHYTPH (DYHKLHMHM WIH TIPOLEAYPH, POANTENAEM
KoTopoit sapasercs ¢dyHkumsa. Bonee Toro, cumraercss omuOKoO#i, €CAM ONEPATOp OXMAAHHS HCTIONB3YETCH B
SIBHOM OIIEPATOpPE NPOLECCA, COMEPXKALIEM CMHMCOK YYBCTBHTENBHOCTH, MM B NPOLEAYpPE, POAMTENEM KOTOPOi
ABJASISTCI TAKOW OmepaTop mnpoluecca.

820nmepaTop yTBEpDXAECEHHGH

Onepatop yTtBepxneHus (assertion statement) nposepser MCTHHHOCTH 3aJaHHOTO ycaoBHs M cdopmupyer
coofmenue o6 ommbke, €CMH 3TO YCJAOBHE JIOXHO.
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assertion_statement :: =
assert condition
[ report expression ]
[ severity expression I;

Ecin onmcanue coofmeHns 334aHO, TQ OHO AOXKHO COAEPXKATH BHPAXEHHE INPEAONPEACJCHHOTO THNA
STRING, sapaomee Tekcr coofmenus. Ecim onwucaHwe CeppesHOCTH 3ajaHo, TO OHO JONXHO COAEPXAaTh
supaxcaue npeponpenenenncro thna SEVERITY_LEVEL, sapawomee ypoBeHb CEphE3HOCTH YTBEPXIACHHS.

Onucanue coofmenns 3agaeT CTPOKy coobmienns, BxmouaeMyw B coofmenwme 00 ommubxe, remepupyemoe
yreepxaenueM. ITpy orcyTcTBun onucaHus CoOGWICHHS B KOHKPETHOM YTBEPXACHMH HESIBHHIM 3HAUEHMEM CTPOKH
coofmenuss gBnsgercs crpoxa “Assertion violation”. Onmcamne Ccepbe3HOCTH 3aaeT YPOBEHb CEPhE3HOCTH,
comocTaBAseMulii ¢ yreepxaeHueM. [Ipu OTCYyTCTBAM ONMCAHMS CEPHEZHOCTH B KOHKPETHOM YTBEPXKACHMU HECSABHBIM
3HAYCHHEM YPOBHA cepbe3HocTH sapasercs ERROR.

BuyKCIEHHE ONepaTopa YTBEPXACHHS COCTOMT H3 BHIYMCJICHMS JIOTHUYECKOrO BBHIPAXEHMS, 33AAIOIICIO YCIOBME,
Eciu aro BHpaxenue BupalbarniBaer 3naueHue FALSE, To umeer mecto wapywenue ymeepxdenus. Ecam 310
TIPOMCXOOHUT, TO BHUMCISIOTCS BHPAXEHNS B ONMCAHUH COOOWICHHWS M B ONMCAHMHM CEPbE3HOCTH. 3ajaHHAs CTPOKa
COOGIIEHHS M YPOBEHb CEPHC3HOCTH (WM COOTBETCTBYIOLIME HESBHHIE 3HAYEHWA) 3aTEM MCIOJAB3YIOTCH UL
dopmupopanug coobmenus o ommbke.

Coobmienne o6 ommbke COCTOMT NO KpaifHel Mepe u3:

1) ykasaHHs, 4TO AAHHOE COOOLICHME CrEHEPHPOBAHO YTBEPKACHHEM;

2) 3HA4YCHHMS YPOBHS CEpPbE3HOCTH;

3) 3HaueHMs CTPOKM CooOMIECHMS,

4) wMeHM MoayJss npoekta (cM. pasgen 11.1), comepxamero 3To yTBepXAeHMeE.

83 OnepaTop Has3HAaueHHMS CHTFPHAAaA

Onepatop HasHauyeHMs cHrHana (signal assignment statement) M3MeEHSeT IUIAHHPYEMHE BHXOAHBE (HOPMBI
CMrHaja, coacpXammuecs B Apaiisepax oxHoro uaum Gonee curHanos (cm. 9.2.1).

signal_assignment_statement :: =
target <= [ transport ] waveform;

target :: =
name
| aggregate

waveform :: =
waveform_element { , waveform_element }

Ecan uenesoit ofbexT (target) onepaTopa Ha3HAUCHHS CHTHAJIA NPEACTABJECH MMEHEM, TO 3T0 MMS AOMXHO
06o3HayaTh CHrHan, a 6a3oBHM THIOM KOMNOHEHTA 3HAYCHHS KAXHON TPAH3AKLHM, NMPOM3BOAMMOM IMEMEHTOM
dopmu curnana (waveform element), crosipuM B mpasoii yacTH onepaTopa, AoAXeH OuTb 6a30BMit THN CurHANA,
ofoasavaemoro oruM mmeHeM. Takasa ¢opMa omepaTopa MCONB3YETCH AN NPHCBAMBAHUS 3HAUCHMI, CTOSIMNX
B MpaBoil yacTH onepaTopa, ApaiiBepaM, COMOCTAaBACHHHM € OTACAbHHM (CKANSPHHM MM COCTABHBIM) CHIHAJIOM.

Ecnu ueneroit 00beKT oneparopa Ha3HauyeHHS CHIHANA NPEACTABACH B BHAE arperara, TO THI 3TOr0 arperara
AOJIXEH ONPEACHATBCS M3 KOHTEKCTA, HMCK/MoYAsl CAM arperaT, HO MCIoan3ys TOT (DAKT, YTO THIOM 3ITOrO
arperata Ao/axXeH OBTb COCTaBHOH THN. DBa3oBhHM THNOM KOMIOHEHTA 3HAUEHMS KaXAoh TpaH3aKmmu,
NPOM3BOXUMOM 3NEMEHTOM (OPMBI CHIHAZNA, CTOANIMM B NPABOM YACTH arperaTta, No/ixeH GHTh Ga3oBHi THN
aroro arperata. Bosee TOro, BHpaXEHHE B KaXAOM 3JJIEMEHTE COMOCTABJCHMSI ITOI0 ArperaTta AOMXHO OHTh
JIOKA/IBHO CTaTHUECKMM MMeHeM, ofosHavalommm cursan. Takad ¢opMa onepaTopa HCMOAB3yeTCs ANS
NPUCBANBAHHA TOAJJCMECHTOB 3HAUCHMIi, CTOSIUMX B NMPABOM YACTH OnepaTropa, ApaiiBepaM, COMOCTABACHHHM C
CHIHANOM, MMS KOTOPOTO HMCAOJB3YETCH KAK COOTBETCTBYIOIMIL NMOAIJIEMEHT 3TOMO arperara.

Ecau uenesoii 0GbeKT onepaTopa HA3HAUEHHUS CHIHANA NPCJACTABAEH B BHAE arperaTta M BHPAXCHHE EMCHTA
CONMOCTABJICHAS ITOIO ArperaTa SIBSETCS MMEHEM CHIHANA, 0003HAYAIOMMM KOHKPETHHI CHTHAM, TO 3TOT CHTHAN
H, CJEROBATEJIBbHO, KAXAMNA MOAIEMEHT (€CAM OHH €CTB) CUMTAIOTCH UOEHMUPUUUPOBAHHBIMIL ITHM CONOCTAB-
JICHHEM JJIEMEHTAa KaK OObeKkTH Ha3HauyeHMs 3TOro omeparopa. Cumraercst ommOKoM, €CIM KOHKPETHHM CHrHAN
HAM KaXAn¥ MOANEMEHT MACHTHQHUUHMpYETCs Kak oObeKT Ha3HAucHMI Gosee yYeM OOHMM CONOCTABJICHHCM
37IEMEHTA B TaKOM arperare. Bosmee TOro, cuMraercs ommOKOi, €C/IM SMIEMEHT COMOCTABJEHHS B TaKOM arperate
conepxur BHbop others mam BHOGOpP B BHjE AMCKPETHOTO AMATNA3OHA.

ITpaBas yacTh omeparopa HA3HAYCHHMS CHTHAJA MOXET COACPXATb 3ape3epBUPOBAHHOE CJIOBO transport. Dro
O3HAYAET, UTO 3aACPXKKA, COMOCTABAZEMas C NMEPBHIM JEMEHTOM (OPMH CHTHANA, TPAKTYeTCs KaK mpancnop-
muas 3anepxka. TpaHcnopTHAs 3afepXKa SBASETCS XAPAKTEPHCTHKON YCTPOMCTB (TaKMX, KAK JHHHM ICPEAAYH),
KOoTOpHE mMeloT GeckoHeurno Gonbmiyio yacTory cpabarnBaHMs: mobOd MMIYABC NEPesaeTc HE3aBUCHMMO OT
TOr0, HACKOABKO Maja €ro JIMTENBHOCTb. EC/M COBO transport HE 3ajaHO, TO 3aJEPXKKA TPAKTYETCH KaK
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uHepyuonHas 3ajepxka. VHepumoHHas 3aAepXKKa ABAAETCH XapPAKTEPUCTHKON TNEPEKMOYATENBHHX CXEM:
HMNYABC, NJAMTENABHOCTh KOTOPOTO MEHBHIE UEM BPEMSA MEPEKJIOUEHHMs CXeMbl, He Gymer mepenad.

8.3.1 Hamenenue naanupyemoii 8bix00HOU popmbi cuznana

OdxbexT BHNMOAHEHHS ONEPATOPa HA3HAUCHHS CHTHAJMA ONPEAENSETCS B TEPMUHAX €r0 BIAMSHUS HA
IIAHUPYEMYIO BHXOAHYIO ¢dopmy cursaza (cM. 9.2,1), npescramnsiomyro Tekyumee W OyAyumide 3HAUCHHS
ApaiiBEpOB CHTHAJIOB.

waveform_element :: =
value_expression [ after fime_expression ]
| null [ after rime_expression ]

Byaywee nosegeumne apaiBepa(oB) Aas oObeKTa HA3HAYCHHMS ONPEAENNETCS TPAH3AKLUHSAMH, NPOH3BOAMMBIMH
BHUHCJICHHEM 3JIEMEHTOB (DOPMH CHIHAJA ONEpaTopa HasHaueHNMs curHana. Ilepswit Bua sneMeHTa opME
CHMTHANIA MCMOAB3YETCS AAS 3aJaHus KOHKDETHOIO 3HAueHMd, KOoTopoe OyAeT HA3HAUEHO APANBEpOM UEAEBOMY
obbexTy B ykasaHHoe Bpems. Bropas ¢opma anemeHTa (OPMH CHMrHaIa HCHOAB3YETCH MU 3aAAHMS BPEMEHH
OTKJIIOUEHNd ApAaifBepa CHrHAJA, 4TO NPUBOAMT (N0 KpaiHEH Mepe BpEeMEHHO) K NPEKPAIEHHMIO MPHCBANBAHUS
3HaucHus LeaesoMy obbexty. Takas dopma snemeHta ¢GOPMbI CHTHAIA HA3BIBAETCS AYCHIbLM dNEMEHMOM PopMblL
cuznana. Cuntaerca omubKoM, ecnu UeneBHM OOBEKTOM ONMEPATOpA HABHAUEHMS CHIHAMA, COASPXALUETO MYCTOi
aneMeHT OPMB CHIHANA, HE SIBJISICTCH 3AIMIICHHBIA CHTHAJ.

Ba3oBbiM THNOM BHIPAXEHUS BpeMeHH (time expression) B KaXaoM sneMeHTE (POPMH CHTHANA AOMXKEH ObITh
npeponpenencHamit Tun TIME, onpemenennniit B makere STANDARD. Ecan onucanue 3agepXKu He 3a3aHO
B onemeHTe (OpPMbl CHrHA/IQ, TO NoapasyMeBaerca HessHoe onucanue after Ons. Cumraercs ommbkoit, ecau
BHDaXEHHE BPEMEHHM B J7eMeHTe (JOpPMBI CHTHAJa BHPA0aTHIBAET OTPHLATENBLHOE 3HAYEHME.

BouncyieHHe dgeMeHTa (hOPMbl CHrHAJNMA NPOM3BOAMT OTASNBHYW TPAaH3akuuioo. KOMIIOHEHT BpeMeHM 3TO#
TPAaH3AKLUH ONPEAEAAETCH CYMMHPOBAHMEM 3HAYECHHS TEKYILErO BPEMEHNM M 3HAUYCHHS BHPAXEHHA BPEMEHH,
3ajaHHOTO B 3neMenTe ¢opMul curHasa. JInsa mepeoro Bupa 3AeMeHTa (POPMBI CHTHAJIA KOMIOHEHT 3HAYCHMS
91Ol TpPaH3aKUMHM ONPEAC]AETCH BHIPAXCHHMEM 3HAUCHMS, 3aJaHHHM B 3TOM 3aemcHTe. [lag BTOpOro Bmaa
3neMeHTA (bOPMH CHrHAAa KOMNOHEHT 3HAUEHNS A3BIKOM HE OMNpEAenseTcs, HO THOOM €ro AOMXEH OWTh THn
uenesoro obvexTa. TpaHsakuus, NMPOM3BOXMMAS BTODHIM BHAOM 3/EMEHTA ¢OPMH CHIHANA, HA3WBAETCH AYCMOU
mpan3sakyueil.

IMpn BHYMCAEGHMH OMEPATOPA HAZHAUEHMS! CHTHAJNA, B KOTOPOM WLENEBOA OOBEKT HUMEET CKANAPHHIA TH,
CHauana BHuUMcagercs ¢opma curHaza (waveform), crosmas cnpaBa. Buuncnenue ¢opMB CHrHAaNA COCTOMT M3
BHUHC/ICHAS KAXIOTO 37EMEHTA, BXoasmero B 3ry ¢opmy. Takum o6pazoM pe3yabTaTOM BHUHCACHAS (HOPMBI
CHTHANA SBJAACTCH MOCACIOBATEABHOCTh TPAH3AKIHAH, KAXJad M3 KOTOPHX OTHOCHTCH K OAHOMY aaeMeHry ¢hopMu
CHrHana, BxoasueMy B 3ty ¢opmy curHana. Takue TPaH3AKUUH HAZWBAIOTCS HOBbIMU mpansaxyusmu. Cuntaercs
omuOKOi, eCM NOCJAEAOBAaTENAbHOCTh HOBHX TPAH3AKLMA HE YNOPSROYEHA MO BO3PACTAHHIO B OTHOLICHMH
BPEMEHN.

3Ta NOCNEAOBATENBHOCTh TPAHIAKLMHA 3aTEM MCIOIB3YETCS JUIS U3MEHEHMS IUTAHMPYEMOl BHIXOAHONH (hOPMH
CHrHANA, npeacTasjsiomell Ttekymee u Oyaymme 3HAucHMS ApaiBepa, CONOCTABEHHOIO C YNOMSIHYTHIM
ONMepaTopoM HAa3HAUECHHS CHrHAMA. M3MeHeHNe annpyeMoii BHXOAHOM OPMH CHMrHANA COCTOMT M3 YHHYTOXEHUS
0 wm Gonee paHee BHUMCJICHHHX TPAH3AKUMH (HA3HBAEMBIX CMapbiMi TPAH3AKUMAMHN) M3 TUTAHHAPYEMOH
BBIXOXHOM (GOPMH cHrHana w no6aBieHMs] HOBHX TPAH3AKUMIA, MPH ITOM H3MEHEHHE MNOAUMHSETCS CACAYIOMNM
npaBwiaM:

1) Bce crapue TpaH3aKuMH, 3aIJIAHMDOBAHHHE HA BpeMs, paBHoe wim Oosee mnosgHee, 4eM BpeMd
IVIAHMPOBAHMS CAMOIl DAHHEH HOBON TPAH3AKUMH, BHOPACHBAIOTCS M3 TIAHMPYEMON BHIXOXHON (DOPMH.

2) Hosme TpaH3akuMM 3aTeM A006aBiSIOTCS B KOHEL, IUIAHAPYEMON BHIXOAHON (hOpMBI CHIHANA B TOpSAKE
HX [UJIAHAPOBAHMS,

Ecnm B cOOTBETCTBYIOHmIEM ONEpaTope HA3HAYEHHS CHTHANMA HE 3aAaHO 3apPE3CPBMPOBAHHOE CJIOBO transport,
T0 HAvaNbHAY 3aACPXKKA PpACCMATPUBAETCs KAaK HHEPUMOHHAS 3ajCpXKa, M B ITOM CAy4yae MPOUCXORHT
JanbHeiimee M3MEHEHHE NIAHMPYeMOM BHXOAHON (POpMHEI CHrHAJA:

1) Bce HOBHE TpPaH3aKUMHM NOMEYAIOTC.

2) Crapas TpaH3aKU¥s NOMEYAETCH, €C/IM OHA HEMOCPEACTBEHHO NPEAMECTBYET NMOMEUYEHHON TPaHBaKLMM,
H e KOMIIOHEHT 3HAUEHMS TaKO#M Xe, KaK Yy JTOf MOMEYCHHOH TPaH3aKLUH.

3) Tpansakumug, onpeaejasomas TEKylmee 3HAYCHHME ApaliBepa, moMe4aeTcs.

4) Bce HEMOMEUYCHHHE TPAaH3aKUMM (BCE M3 KOTOPHIX SBJISIOTCS CTAPHMM TPAaH3aKUMAMH) BHOpPAcHBAIOTCA
H3 MIAHAPYEMOH BHIXOAHON (popMH cuUrHAAA.

C TOuxkM 3peHMs] MOMEYEHHHX TPAH3AKLMA CUMTAETCHd, uTO JIOOHE ABE MYyCTHE TPAaH3aKUMH, CAEAYIOMHUE
OfHA 33 APYrod B ILUIAHMPYEMO# BHXOAHOH ¢opMe CUrnasa, MMEIOT OAMH M TOT X€ KOMIIOHEHT BPEMEHH.

BrnonueHne ONepaTopa HA3HAUEHHMS CUTHA/A, B KOTOPOM LIEJEBOH OOBEKT MMEET COCTABHOM THII, NPOHCXOOUT
aHanornyHLM o0pa3oM, 3a MCKAIOYEHHEM TOTO, YTO BHIUMC/ICHHE (POPMH CHIHAMA COCTOMT M3 BHUNCAECHUS
OTAENbHOM NOCAEAOBATEIbHOCTH TPAH3AKIMUI A9 KAXKAONO CKAJSPHOIO MOAINEMEHTA, THI KOTOPOro ONpeaeseTcs
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THIIOM Uenesoro ofpekta. Kaxzaad takad noC/EAOBATENBHOCTh COCTOMT M3 TPAH3AKUMIA, KOMNOHEHTH 3HAYCHHS
KOTOPHIX OMPEASNSIOTCH 3HAUCHHAMM COOTBETCTBYIOMIMX CKAJIIPHBIX MOJAIJIEMEHTOB BBHIPAXEHUIN 3HAYEHUS B ITOI
dopMe cHrHana, a KOMIOHEHT BPEMEHH ONpPENENAETCd BHPAXKEHHCM BPEMEHH, COOTBETCTBYHOUIMM BHIPAXCHHIO
aHauenud. Kaxzag Ttakas nocieqoBaTeNbHOCTh 33TEM MCIOAB3YETCH Ui M3MEHCHMS NMIAHMPYEMOH BBIXOXHOMH
dopMm zpaliBepa, COOTBETCTBYIOMIETO MOAIAEMEHTY LEACBOrO 00bEKTA. DTO BEPHO KakK AAs LENEeBOro ofmekTa,
33IAHKON0 MMEHEM CHMHANA COCTABHONO THNA, TAK H A/ UEAcBoro ofbexkTa, 3aJaHHOTO B BMAE arperara.

EcaM KOHKpeTHas npoucaypa ONMCAHA INEMEHTOM OODBSIBIACHMS, KOTOPHIA HE CONEPXKHTCH B ONepaTope
npolecca, M B ITOH NpOLEAype HCOOAB3YETCS ONEPATOP HASHAUCHHMS CHTHAMA, TO OOBEKTOM HA3HAYECHHS 3TOrO
oneparopa AoaXkeH OwmTb hopMasnbHHI npuMep 3TOH NpoueAypH WAM POAMTEAS 3TOH IPOLUEAYPH, WM arperar,
COCTaBJEHHNHA M3 Takux (hopMaAbHBIX MAapaMETPOB.

MpnmMmeuanmne — Ecm soipaxenne 3uauenns (value expression), crosiuee Cnpasa, SBASeTcs aufo uMCNOBLIM JMTEPAIOM,
au6o aTpubyToM, BBIPAGATHLIBAIOIUIM DPE3YIBTAT THAA YHUGEDCANbHLIE_YeAbill WMIW YHueepcaabHbli_Oeldcmeumenvholli, To0 B 3TOM Cayuqae
BHIIONHSAETCH HESBHOE npeolpasosaHue THMA.

BbllICONMHCAHKBIE NPABMAA FAPAHTHPYIOT, YTO APAIBEP, HA KOTOPLIY BO3ACHCTBYET ONEPATOD HA3HAUGHMSA CHIHAMA, BCETHA SBMNETCH
CTATHUECKH OMPEAENSEMbIM, €CJIH BTOT OMEPATOP CTOMT BHYTPH KOHKPETHONO npotiecca (BKalouas cayuafl, KOrMa OH CTOMT BHYTPH NPOLEAYPHI,
o0bABNEHHOM! BHYTPHM 3TOr0 npouecca). B oT1oM crywae caM Apaiisep seiseTcs APaiBEpOM, ONPEAEJNEHHBIM ITHM MPOLIECCOM; B NPOTMBHOM
clyuae OMEepaTop HA3HAUEHMS CHrHANA JIOUKEH CTOATh BHYTPH MPOLERYpbl, a CaM ApaiiBep SBASETCA ApaiiBEpOM, NEPEJAHHLIM B 3Ty
TpOLEAYPY BMECTE C MapaMeTPaMH-CHMTHANAMH 3TOI NPOHERYpbt.

84 OnepaTtTop npucBauBaHHSE NepeMeHHOH

Oneparop npuceamBaums nepeMeHHoON (variable assignment statement) H3MeHSET TEKyIee 3HAUYEHUE
NEpeMEHHON HAa HOBOE 3HAYCHWE, 33JaHHOE BHpAXeHHeM. IlepemenHas, o003HAYaEeMAsd MMEHEM, M BHPAXECHHE,
Crosmiee B NPaBOit YacTH OMepaTopa, AO/XKHH OBITh OAHOTO W TOrO XE THMA.

variable_assignment_statement :: =
target : = expression;

Ecan uenepoit oOBEKT OMEpaTopa NpPHCBAMBAHMS MPEACTABJEH HMEHEM, TO 3TO HMS JO/KHO 0D03HA4aTh
MEPEMEHHYI0, a 6a30BBIM THIOM BHPAXEHMS, CTOSLIErO B MPaBoOil YacTH, AC/AXeH OHTb 6a30BHIlI THII MEPEMEHHOI,
oboszHauaemoit >1uMm umeneMm. Taxas ¢opma onepaTropa NPHCBAMBAHMS MCIOAb3YETCS IS NPHUCBAMBAHMS
3HAYEHHMd, CTOMIICrO CNpaBa, OTACABHON (CKANSPHOH MM COCTABHOH) NEPEMEHHOM.

Ecnn uenepoit ofbekT oneparopa NpPUCBAMBAHUA NPEACTABACH B BHAC arperara, TO THMI JTOIO ArpPEraTa
AOMXEH ONPENCAIThCS M3 KOHTEKCTA, HCKAKUAs CAM arperat, HO yuMTHBas TOT ¢akT, YTO THIOM 3TOIO arperara
aoikeH OHTH COCTAaBHON Twr. BasoBHM THIOM BHIDAXEHMSI B INpPaBO YacTH ONEPaTopa NPHCBAMBAHHA AOJKEH
Ouith Oa3oBHil THI 3TOrO arperara. Bosiee TOro, BHIpaXEHHE B KaXAOM 3JEMEHTE 3TOIO arperata AoAXHO OmTh
CTATHYECKNM MMeHeM, obosHavamomuM nepeMennyo. Tdxkas ¢opMa omepaTopa MpHCBAHBAHHS MCHOMB3YETC AJS
[IPUCBAHBAHUS KaXZOr0 IJIEMCHTA 3HAUCHMS, CTOSILEIO CIpaBa, NMEPEMEHHOMN, MM KOTOPOil HCHOAb3YEeTCs KakK
COOTBETCTBYIOMIMII MOAI/MIEMEHT 3TOr0 arperarta.

Ecau uenesoit ofsekT onepaTopa NpHCBAMBAHMA TNPEACTABJACH B BHAE arperata M JOKAaJbHO CTATHYECKOE
MMSL B SJIEMEHTE CONOCTABJIEHHMS JTOrO arperata 0003HAYaeT KOHKPETHYIO NEPEMEHHYIO WM JPYryl0 MEPEMEHHYIO,
MOAYIEMEHTOM KOTOPOH #BJASETCH OJT3d NEPEMCHHAA, TO CYUTAETCH, YTO ITOT IJAEMEHT CONOCTABJAECHHS
udenmugpuyupyem TaKky0 NEPEMEHHYIO KaK LEEBOil OOBEKT onepaTopa npucsamBanud. Cumraerca owmu6Koi,
€C/IM T3 NepeMeHHas NACHTHMUIUPYETCS KaK OObEKT NPUCBAMBAHUA GONee UEM ORHUM JEMEHTOM CONOCTABJICHMS
B OAHOM M TOM XE arperare.

Ilpy BHMOAHEHWH ONEPaTOpPa NMPHCBAMBAHHS, LEJCBOA OOBEKT KOTOPOrO NPEACTaBJACH HMEHEM MEPEMEHHOI,
CHAYajla BHYHMCASIOTCS MM INEPEMEHHOM M BbIpaXeHHE. 3aTeM HAeJaeTcsl MPOBEPKa HA COOTBETCTBME THNA
3HAUYCHHS BHPAXECHHS TMOATHNY NEPEMEHHOH, 33 MCKIIOUEHHMEM TOTO CJyuasl, KOIma IepeMEHHas SBAIETCS
MaccuBoM (B 3TOM CJiyuae NpHCBAMBAHME Bhi3biBaeT npeobpaszosaHume noaruna). Hakomeu, 3HaueHme atoro
BHPaXEHMUS CTaHOBHUTCS HOBBIM 3HAYCHHEM 3TOM IEPEMEHHOM.

BumnosaHeHue onepaTopa NpHCBAMBAHHA, LEACBONH 0OBEKT KOTOPOro MPEICTABACH B BHIE arperara, IMPOHCXONHT
aHAMOTHYHHM 00pa3zoM, 3a HMCKAIOYEHHEM TOIO, YTO BHUHCAMETCS KaXAO€ M3 MMEH B arperate M MpoBepka
MOATHNA BHIOJHSETCH A KAXAOIO TOJ3JEMEHTA 3HAYCHHUS, CTOSAMIENO CNpaBa, COOTBETCTBYIOUICTO OJHOMY M3
MMEH B JTOM arperate. 3BayeHHe ITOTO MNOLYIEMEHTA 3aTEM CTAHOBHTCHS HOBHIM 3HAUEHHEM NEPEMEHHOIM,
0603HaUaEMO! COOTBETCTBYIOIMM HMMEHEM.

Bosuukaer omn6ka, €c/iM BHIIEYNOMSHYTas IPOBEPKA NOATHNA HE MMEET YyCHexa.

BuspacHHe THMnA LeEAEBOrO o0BEKTa OMEPATOPA NPHCBAMBAHHA MOXET nNOTPeGOBaTs BHISBACHHE THNA
BHPAXEHHS, €CAM LeaeBoil OOBEeKT NpPEescTABNCH MMEHEM, KOTOPOE MOXeT OHTH MHTEPNpPETHPOBAHO KAK HMMS
nepeMEeHHOM, yKa3biBa€MOi CCHUIOYHHIM 3HAYCHMEM, BO3BPAMACMBIM YEpPE3 BH30B (YHKUMH; M, AHAJOTHYHO,
KaK J/ICMEHT WM CEUCHHE TAKOH MEepeMEHHOH,

IMTpume ua nu e — Ecim npasas yaCTb 0OrepaTopa MpHCBAMBAHMS NPEACTABJIEHA uMCJOBbIM JHTepanoM Jaubo atpulyrtoM,
BbIpabaTLIBAIOMM PE3YNbTAT THIIA YHUGEPCANbHBIL_KENbIl N YHUGEPCANbHWIT OeliciNumenshuill, T0 B 3TOM Cyvae BBIIOJIHAETCS HESBHOE
npeofpasosaume Tuna.
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He ponyckaercs npMCBAMBAHME 3HAYEHWRK NepeMeHHol ¢ainosoro Tvna.

8.4.1 Mpuceausanue undexcupyemoi nepemerHol

Ecan nieBas yacTh omepaTopa MPHCBAMBAHHS NMPEACTAB/ICHA B BHMAE MMEHH, 0003HAYAIOWEr0 WHAEKCHPYEMYK
HEepEMEHHYI0 (BKAOuas CeyeHue), TO 3HAUEHHME, NMPUCBAMBAEMOE LETEBOMY OOBEKTY, HESBHO KOHBEPTHPYETCS
B HOATHN 3TOH MHAEKCHPYEMON MEPEeMEHHOM; Pe3yJIhTar TAKOrO0 KOHBEPTHPOBAHMS MOATHIA CTAHOBUTCS HOBBIM
3HAaYEHHEM STONH MHAEKCHMPYEMOW NepeMEHHOMH.

BrireykasaHHOe O3HAuaeT, YTO HOBOE 3HAUECHHE KAXAOIO IJACMEHTA MMAESKCAPYEMON IEPEMEHHOM 3anaeTcs
COOTBETCTBYIOIUMM 3/eMEHTOM (cM. 7.2.2) MHACKCHPYEMOIO 3HAUCHHS, MOYYAaeMOro BHUMCJICHHEM BHIPAXCHHS,
B npouecce XOHBEPTHPOBAHHA MOATHNA AEAETCH NPOBEPKA HA HANIMUME IJIS KAXKAOTO IMEMEHTA MHAEKCHPYEMOX
MEPEMEHHON COOTBETCTBYIOIIEIO J/IEMEHTA B ITOM HHAEKCMpyeMoM 3HaueHnd. BoaHmkaer ommubka, ecam 9ta
NPOBEPKAa HE MMEET ycmexa.

MMpumeuanue — HessHoe npeofpazosanue NOATHNA, ONMCAHHOE BHILE, /A NPUCBAMBAHMS MHACKCHUPYEMO TEPEMEHHOM
BHINOMHAETCS TOJIBKO A 3HAUCHHS, CTOALIETO B NPABOM YAaCTH M BISTOIO KAK EAMHOE LIEJIOS; KOHBEPTHPOBAHME HE BLUIOSHSETCH NS
TION3/NIEMEHTOB, SBISIOWMXCA MHACKCHPYEMbIMH 3HAYEHUSMH.

85 OmeparTop BH3OBA NpouUHEeAYDpPH
BuiaoB npoueaypn akTHBH3HPYET BHINIOJIHEHME TENd NPOLEAYDH.

procedure_call_statement :: =
procedure_name |[(actual_parameter_part) ];

HMma npouenyps 3anaeT akTHBH3MPYEMOE TENO MpoueAyPH. Pasmesn dakTHHECKMX NapaMeTpoB, ecid 3ajaH,
3a0aeT CONOCTABJCHHE (DAKTHUECKMX NapaMeTpoB ¢ (POPMANBHHIMM MAPAMETPAMH MPOLIEXYPH.

Ins xaxporo ¢opManibHOrO mapaMeTpa NpoOLEAYpH BHI30B NMPOLESAYPH HOMKEH COAEPXAaTh TOYHO OSUN
COOTBETCTBYIOIMH (hakTHUECKHH napaMeTp. DTOT (hakTHYECKMH NapaMeTp 3azaercs Jaubo HBHO 3JEMEHTOM
COMOCTABJIECHHS B CIHMCKE COMOCTABJIEHMIt Au00, nMpH OTCYTCTBHM T3KOTO 3JIEMEHTA COMOCTABJCHMS, HESIBHHM
sBeipaxenueM (cM. 4.3.3).

BunonHeHHe BHI30BA MPOLEAYPH BKAIOUAET BHIUMCIEHHE BHpPAXEHHMil (PAKTHMECKHMX TAPAMETPOB, 3afaHHBIX
B 3TOM BHI30BE, M BHYHCJECHWE HESBHHX BHPAXKCHMII, CONOCTABJCHHHX ¢ (POPMANLHMMM NapaMeTpaMu 3TOMH
NMPOLENYPH, HE HMCIOMMMH COMOCTABJICHHBIX ¢ HHMH hakTHuecknx napamerpos. (Ecmu dopmansHuii nmapamerp
HMEET HEOrPAHMYECHHBIH HMHIACKCHPYEMB THMN, TO 3TOT NapaMeTpP MPHMHAMAET MOATHN (PaKTHUECKOTO MapaMeTpa).
Teno npouenyps BHNOJHSETCS C MCAOAbL3OBAHMEM B KAYeCTBE 3HAYECHHM ()OPMANBHBIX MAPAMETPOB 3HAUEHHI
thaxTHYECKNX MAPaMETPOB M 3HAYECHHI HECABHHIX BHIPAXEHWIA.

86 YcnoBsHBMIU omeparTop

YcnoBuwit oneparop (if_statement) BHOMpaeT I/ BHNOMHEHWS OAHY MJIA HH OAHOH M3 3aKMIOYEHHHX B
HEro NocJAeNOBaTEILHOCTEN omepaTopoB (sequence of statement), B 33aBMCHMOCTH OT 3HaueHMs oaHoro wiu Gonee
COOTBETCTBYIOIIHX YCJIOBMIA,

if_statement :: -
if condition then
sequence_of statements
{ elsif condition then
sequence_of_statements }

[ else
sequence_of_statements ]
end if;

Bupaxenne, 3apamoumee ycaoeme, AoxkHO uMmerhb Tan BOOLEAN.

BunonseHUE YCIOBHOIO OMEPATOPA COCTOMT B NOCAEAOBATEIBHOM BHIYMCJIEHMHM YCAOBMM, CTOSIHX MOCJIE
cnoBa if u nocae Bcex caos elsif (npu 31oM 3akmountensHoe else paccmMarpmBaerca kak elsif TRUE then)
A0 TeX mop, NMOKa OAHO M3 HMX He Bo3dspatur 3Haucume TRUE mnm Bce ycnioBus M€ BO3BpATAT 3HAUCHHE
FALSE. Ecin oano yciosme Bosspamaer 3Hauyenne TRUE, 10 cOOTBETCTBYWINAS €My MOCHEAOBATEIBHOCTD
OMepaTopoB BHIOMHAETCS; B APOTMBHOM CAYyYac HHM OfHA MOC/EAOBATENIbHOCTh OMEPATOPOB HE BHIOIHNETCH.

87 Omepartop BsBmOGoOpa

Oneparop Bufopa (case statement) BHOMPAET njs BHINOJHEHHS OJHY NOCAEAOBATENBLHOCTh ONEPATOPOB M3
YHCIA ANBTEPHATHBHHX TOCIEAOBATEIBHOCTER ONEPaTopoB; BHOHMpacMas aNbTEPHATHEA OMpPENENASETCH] 3HAYCHHEM
BHPAXCHAS.

case_statement :: =
case expression is
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case_statement_alternative
{ case_statement_alternative }
end case;

case_statement_alternative :: =
when choices = >
sequence_of_statements

BupaxeHnne 20/KHO MMETh BKMCKPETHHIE THN MM OJHOMEPHHIN CHMBOJIBHBIA MHAEKCHPYEMHI THN (3HAUERHA
KOTOpOro MoryT OHTb NpPEACTABACHH CTPOKOBHMH H/i GHTOBO-CTPOKOBHIMM JMTEpPAZaMu). ITOT THN AOAXKEH
ONpENE/ATBCK HE3aBUCHMO OT KOHTEKCTA, B KOTOPOM 3TO BHIPAXEHHME HMCMOJAB3yeTcd, HO HCHoabdys Tor ¢axr,
YTO BHIPAXCHHE JAOMXKHO MMETb AMCKPETHHIN THN WAM ONHOMEPHBIH CHMBOABHBII HMHAcKCHpyeMHit THn. Kaxasii
Bufop B asbrepHaTHBe onepatopa BuOOpa (case statement alternative) Zo/XeH HMETh TOT X€ THM, YTO H 3TO
BHIPAXEHKE; CMHCOK BHOOPOB 3aJaeT 3HAUEHMS BHIPAXEHHd, NPH KOTOPHX 9Ta anprepHarmsa Oyaer sunbGpana.

Ecin B KauecTBe BHIPAaXEHHS MCIONB3YETCd MMs OOBEKTA, MOQTHUI KOTOPOrO SBJSETCS JIOKAJBHO CTATMHYECKHM
(HE3aBHCHMO OT TOrO, SABJSECTCH JM OH CKANAPHBIM WIH HHASKCHPYEMEIM), TO KaXAOC 3HAYCHHE DTOr0 IOATHNA
JOMXHO OHTh NMPEACTABIEHO pa3 M TOJMBKO pa3 B MHOXeCTBE BHOOpOB onepatopa Buifopa, M HMKAKHE APYrHe
3HAYEHHY HE JONYCKAIOTCH; ITO NMPABIAO TAaKXE HMEET MECTO, €CJM JTO BHIPAXEHHE SBJAMETCS KBaanduuupo-
BAHHLIM BHPAaXECHHEM WiM npeo0pazoBAHHEM THNA, B KOTOPHX OCO3HAYCHME THNA YKA3BIBAET HA JIOKAJIbHO
CTATHYECKUH NOATHIIL.

Ecnin THNOM BHpaXeHUs! SBASETCSd OAHOMEPHHI CHMBOJBHHI HHAEKCHPYEMBI THN, TO 3TO BHIPAXEHHE
AOJIXHO OHTbh MMeHeM 00ObEKTa, MOATHN KOTOPOIO SBJISETCS JIOKAJBHO CTATHYECKMM, MM OHO AOMXKHO 6HTD
KBa/MbUIUPOBAHHEIM BHPAXEHHEM WAM npeobpasoBanneM mOATUNA, 00O3HAUEHME MOATHNMA KOTOPHX YKA3WBAET
JIOKQJIbHO CTATHUECKMI moarun. B sroM cayuae kaxamii BwOGop, crosmmii B 060l aJbTEpHATHBE omeparopa
BHOOpa, AO/XEeH OHTb JIOKAAbHO CTATHYECKMM BHIPAXEHHEM, 3HAUCHHE KOTOPOIO MMEET Ty X€ JJIHHY, YTO M
3HAYCHHE ITOIO BHIPAXCHHA.

IOns apyrux ¢hopM BHpaxeHHs Kaxzoe 3HaucHue (6a30B0I0) THMNA BHPAXEHMd NOAXHO GHTL MpeacTaBJICHO
OMH M TOJLKO OMH Pa3 BO MHOXECTBE BHOOPOB M HHMKAKOEC APYrO€ 3HAUEHHE HE AOTYCKAETCH.

IIpocroe BHpaXxcHWE M AMCKPETHHIE AMANA30HH, 33aAaHHHE B KauecTBe BHOOpoB B onepatope Bhifopa,
AOJIXHBL GHTB JIOKaAbHO CTaTMuecKuMu. Buifop, onpenenseMbit AMCKPETHHIM NAHANA30HOM, CHMBOJIM3HDYET BCE
3HAUECHHUs B COOTBETCTBYIOmMEM AManasoHe. Buibop others nomyckaercs TOAbKO B NOCACAHEH AALTCPHATHBE, NPH
9TOM OH J0JIXeH OHTbh €AMHCTBEHHHM BHOOPOM B ITOM aJAbTEPHATHBE; ITOT BHOOP CHMBONM3NPYET BCE 3HAUCHAS
(BO3MOXHO M HM OHHOIO), KOTOpPHIE HE 3a4aHH B BHGOpax npemnaymmx ansrepuatus. [IpocToe MMs aneMenTa
HE OMYCKaeTcst B KauecTse BHGOPA B aNbTEPHATHBE omeparopa BHOopa.

NMpuwmeuanue — Ilpy sbinonHenny ONEPaTopa BLGOPa IS MCTIONHEHHS BLIGHPAETCE OAHA M TOABKO OAHA ANLTEPHATMBA,
TaKk KAK BLIGOPbI SBASIOTCH MCUEPNBLIBAIOWMMM M B3anvouCKaioualomuMy., Ksanudukauus BeIpaxeHHS onepatopa BhIGOpa JIOKANILHO
CTATMYECKMM MOATHMIIOM 4acTO ObIBACT MOKE3HA VI OrPAHUUEHMS MCAA BbIGOPOB, KOTOPbIE HEOOXOAMMO 3312BaTh SBHO.

Buifop others B omeparope Bbibopa Tpefyercs B Ciyuae, €CAM TMIIOM BbIPANKEHHS SRISETCA THN YHUGEPCANbMbUT yeawii (HANpHMED,
€C/IM 3TO BbIPAXKEHHUE SBJSIETCH LEJBIM JIMTEPANOM), TAK KAK 3TO ABJISETCA €AMHCTBEHHBIM CMOCOGOM NOKPLITL BCE 3HAYEHHS ITONO THRA.

Cosmelenre onepatopa “=" He BIMsiET HA CEMAHTHMKY BLINONHEHMS onepatopa BuiGopa.

88 OnepaTtTop uwmukKkiaa
Oneparop uukna (loop statement) COREPXHUT HOCAEHOBATENLHOCTh ONEPATOPOB, KOTOpas OyReT BHIMOJIHSTBCS
muorokpatHo (0 wm Gonee pas.

loop_statement :; =
[ loop_label : ]
[ iteration_scheme ] loop
sequence_of_statements
end loop [ loop_label ] ;

iteration_scheme :: =
while condition
| for loop_parameter_specification

parameter_specification :: =
identifier in discrete_range

Ecnu B KOHUE OnepaTopa LHKAA HCTONb3YETCS METKA, TO OHA AOJXHA NMOBTOPATP METKY B HAuale 3TOro
oneparopa.
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Oneparop uukna 6es cxemm urepaumu (iteration scheme) 3anaeT NOBTOPSIOIIEECS BHIOMHEHHE NOCAENOBA-
TEJILHOCTH ONEPATOPoOB. BrnonHeHue onepaTtopa UHKAA 33aBEPNACTCA NPH BHIXOAE M3 HErO BCJICACTBHE BHUTOJHEHUS
oneparopa NEpeEXona, OHEPATOPAa BHIXOZA WJIH OmEpaTopa BO3BpATa.

Hns oneparopa uumkaa co cxemolt mrepauum while neper KaXAWM BHIOJHEHHEM MOCTEAOBATENBHOCTH
ONEpPAaTOPOB BHUMCASETCS YOIOBHE; €CAM 3HAUEHHeM 3toro ycioBus sBasercs TRUE, To mocaenoBaTesbHOCTH
onepatopos BenoaHsiercss, ecan FALSE, To BHNONHEeHME onepaTtopa UHMKJIA 3aBEPIAETCS.

IOns omepatopa UHMKIAA €O cxeMoit wurepauun for cneumcdmkauumss napamerpa umkiaa (loop parameter
specification) sBnsercsa ofesBACHUEM napamempa uukia ¢ KOHKPETHRM uuaeHtucdukatopom. Ilapamerp umkia
4BASETCH OOBEKTOM, THIOM KOTOPOrO SIBASETC Gaz0BHI THN JHCKPETHOTO AMANA3OHA.

BuyTpn onepaTtopa mHMKJa nNapaMeTp UMKAA gBAsieTcss KoHcraHroi, CnegoBaresnsHO, nmapaMerp LHUKJAA He
MOXET MCTIOMB3OBATHCH B KAMECTBE LENEBOro ofbeKTa onepaTtopa NPUCBAMBAHMS., AHAJOTHYHO, NApaMeTP LMKIA
He MOXeT OhTh mepesaH B KauecTBe (haKTHHUECKOrO MapaMeTpa, COOTBETCTBYKOINEro (opMajibHOMY napamerpy
BHAa out Wiy inout B CIHCKE CONMOCTABJICHHS,

Ilpn BHIMONHEHWN OMEPATOPA LMKJAA CO CXeMoil mrepauuu for cHauana BHUMCASETCS JUCKPETHHI AMANA30H
(discrete range). Ecim 3TOT AManasoH SBAMETCS MYCTHM AMANA30HOM, TO BHIOJHEHHME OMEPATOPA LMKJA
3aBEpIIAETCHA; B MPOTMBHOM CAYYAE MOCASAOBATENBHOCTh ONMEPATOPA BHIMOAHSETCH Ui KaXIEIO 3HAUCHHUS ITOTO
RMCKPETHONO JHANA30HA (MIPH YCJIOBMH, UTO HE OB CHENAH BHIXOA M3 ONEPATOPA LUKAA BCIEACTBHE BHIMONHEHHS
OMepaTOpoB Mepexoaa, Bexoaa wan Bosspata). Ilepea xaxnoit Takoit urepanueil mapaMeTpy UMKAA NPHCBANBAETCS
COOTBETCTBYIOIIECE 3HAUCHHE AMCKPETHOTO AMANA30HA. 3HAUEHNS MPHCBAHBAIOTCH B NOPSAKE CJIEBA HANPABO.

89 OnepaTop nepexonxna

Onepatop nepexoga (next statement) HCNOAB3YETCH ANAA 3aBEPIICHMS BHIMOAHEHMS OAHOM M3 HTEpaLHii
ofbemmolero omepaTopa UMKJAA (gajee — LUKJA). 3aBEPUICHME HA3BIBAETCH YCJAOBHBIM, €CIM 3TOT OMEpaTop
COAEPXMT YC/IOBHE:

next_statement :; =
next [ loop_label ] [ when condition ];

OnepaTop nepexoAa, COREPXAMMA METKY WMKJ3, PpAaspelicH TOJMBKO BHYTPH IIOMEYEHHOrO UMKJIA M
NPHMEHRETCY MMEHHO K OTOMY LMKJAYy; omepaTop mepexoaa 0e3 MeTKM WMKJA Pa3pemieH TOJbKO BHYTPH UMKJA
U NPAMEHSIETCS K CAMOMY BHYTPEHHeMy oOpeMsiomeMy LMKy (C METKOM wiam (e3 METKH).

IIpn BHNOJIHEHUM ONEPATOPA MEPEXOaa CHAUAMA BHIUNCASETCS YCJIOBHE, €CAM OH 3aaaHo. Texkymas HTepamus
UHMK/JA 3aBEpIIAETCH, eCAM 3HAueHueM 3roro Bupaxeuus sasercsi TRUE mam ycaosue me 3azano Boobme.

810 Onmeparop BHXOHRA

Oneparop BHxoAa (exit statement) MCNOAb3yeTcs ANS 3aBEPIICHMS BHIOJHEHHS OOBEMIIIOMIETO onepaTopa
uMkaa (gajsee — UMK/J). 3aBepumieHHe SBASETCHS YCIOBHHM, €C/IM 3TOT ONEpaTop CONEPXMT YC/IOBHE.

exit_statement :: =
exit [ loop_label ] [ when condition J;

Oneparop BHX0A3, COACPXAMMUIE METKY IMKJIA, Pa3pelieH TO/IbKO BHYTPH NOMEUECHHOIO LHMK/IA M NPHMEHAETCS
MMEHHO K 3TOMY LMKJIY; OHepaTop BHXoAa 6e3 METKM HMK/A paspemicH TONBKO BHYTPH LMK/JIA H NPAMEHSETCS
K CaMOMy BHYTpeHHeMy ofpemmiomeMy umkay (¢ MeTkoit mam Ge3 Merku).

IMpr BHINOAHEHHH ONEPATOPA BHXONA CHAYAJMA BHUHCASETCA YCJIOBHE, €C/IM OHO 3adaHo. Brmixox M3 mukiaa
3aTeM MMEET MECTO, ecaM 3HaueHueM 3roro ycnosus ssasiercss TRUE wam ycnosue me 3anano sooSme.

811 OnmepaTop BO3BpPpAaTa

Oneparop Bo3BpaTa (return statement) WCHOABL3YETCH ANA 33BEPUICHHS BHINOJIHEHMS CAMOIO BHYTPEHHErO
obpemmomero Tena byHKUMH MAH NPOUEAYPHL.

return_statement :: =
return [ expression J;

Oneparop BO3BpaTa paspelleH TOJILKO BHYTPH Tesld (YyHKIMH HIN MPOUEAYPH M NPHMEHSETcs K CcaMol
BHyTpeHHe#l obbemutiomedt QYHKUMHM HIM NPOLERAYPE.

Onepatop BO3BpaTa, CTOSIIMH B TeJe NPOLEAYPH, HE AOMXEH coaepxaTh BupaxcHue. Oneparop Bosspara,
crosmuit B Tese yHKUMM, OOMXKEH COAEPXATb BHPAXCHHE.

3HavueHse S5TOr0 BHPAXCHHS ONPCASANET pE3yJbTaT, BO3BpamaeMuii 310it ¢yHkumeit. Tumom 3Toro
BHpaXeHus: No/aXeH OuTb Gasopmil THn oBo3HAUEHMS THNA, 33NAHHOTO TOCJIE 33aPE3EPBMPOBAHHOTO CJIOBA return
B cneumdukaumu Iroit pyHkuuu, Cumraercs ommGKoiM, ecm BHNOAHEHNE (GYHKLMM 3aBEPIIAETCS CPEACTBOM,
OTIMYHKM OT OMepaTopa BO3BPaTa.

IIpu BHNONHEHMH OMEPATOPA BO3BPATA CHAYA/MA BHUUCASETCS BHIPDAXECHHE (€C/M OHO 33JaHO) M AENAAETCH
npoBepKka HA NPHHALAEXKHOCTh 3HAYCHHS BHPAXEHHS MOATHNY DPe3yJibTaTa. Ec/M nmpoBEpka MMEET ycmex, To
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HA 9TOM BHINOJHCHHE ONEPATOPA BO3BPATA 3ABEPHIACTCSH; TAKXE 3JAKAHUMBACTCH BHIOJIHEHHE OOBEMMIOLIEH
nognporpaMmni. Bozumkaer ommbka Ha MecTe ONEpPaTOPa BO3BPATa, €CJIM NMPOBEPKA HE MMEET yCmexa.

IMMpume yuanu e — Ecm BbIpAXEHHE SRASETCE YHCHOBHIM JMTepanom mbGo atpuGyToM, NPOM3BOARLIMM PE3YALTAT THNA
YHUGEPCANLHOUI_UEALIT WM YHUBEPCONbHWIE_Oeliomeumentioil, TO BHINOJHAETCS HENBHOE NpeolpasoBaHve pesynbTaTa.

812 IMMycToOo# omeparTop
Ilycroit opepatop (null statement) He BH3LIBACT HAKAKMX NCHCTBUIA,

null_statement :: = null;

BHIIO/IHEHHE NYCTOrO OMEPaTOpa He MMEeT HHMKaxoro xppexTa, KpoMeé mepefauM ynpaBicHHs Ha CHERYIONmit
oneparop.

IIpumMme uanne — Ilycroit onepatop MOXeT ObiITb MCHONBL3OBAH AAS ABHOTO YKA3AHMS TOMO, YTO HUKAKME ACHCTBHN HE
BbINONHSIOTCA NPH YAOBNETBOPEHHH HEKOTOPbIX YCHOBMIA. JTO, B HACTHOCTHM, NOAE3HO NMPH MCNONLIOBAHMM ONEPaTopa BmbGOpa, B KOTOPOM
BCE BOSMOMHDIC 3HANCHHS BHIPAXEHUS AOKHBL GbITh TOKPLITH! BHIGOpaMK; AN ONPENENEHHBIX X€ BHIGOPOB HMKAKMX AeficTBHit He Tpefyercs.

9 IAPAJIJIENIBHBIE OMNEPATOPBI

B naaHHOM pasfese ONMCAHB pasAnuHBie (GOPMH MApa/IENbHHX oOnepaTopoB (concurrent statement).
IMapannensHue ONEPaTOPH HMCMOAB3YIOTCA VIS ONPEAC/CHHS B3aHMOCBA3aHHWX G/IOKOB M NpOIECCOB, KOTOPHE
COBMECTHO ONMCHEBAIOT MOJHOE MOBEICHHE WIN CTPYKTYPY Npoekta. IlapasienpbHHE OmepaTOpH BHMNOAHAIOTCH
ACHHXPOHHO B OTHOIIEHMH JpYyr APYra.

concurrent_statement :: = - - mapayienapHHI onepaTop
block_statement - - onepartop Gmoka
| process_statement - = ONEepaTop npomecca
I concurrent_procedure_call - - nmapasieJbHHI BH30B MPOLEAYPH
| concurrent_assretion_statement - - mapa/iesibHHI ONepaTop YTBEPXACHHS
! concurrent_signal_assignment_statement - - napaanenbHmii onepaTop Ha3HAYEHHS CHTHAIA
| component_instantiation_statement - - ONepaTop KOHKPETH3ALMH KOMMOHEHTa
| generate_statement - - OnmepaTop reHepauMu

INeppuuHBIMH Mapa/Ule/IBHBIMH  OREpaTOpaMm  sBasioTca oneparop Gmokxa (block statement), koropmiit
rpynnupyer BMECTE APYrHe NapajuiesibHHE ONEepaTopel, W omeparop npomecca (process statement), KOTOpHix
NpEACTABASET OTACABHHIN HE3ABUCHMEIA moc/aefoBaTeNbHNM nponecc. OCTaAbHHE NapasieNbHHE OMEPATOPH
obecnieunpalor ynobuyo ¢oOpMy NPEACTABJICHMS NPOCTHX, OOMEACTIONBL3yeMHX (OPM MpOLECCOB, A TAKXE
CTPYKTYDHOI AEKOMIO3HUIAM H DEryISpPHHX ONMHCAHMIA.

BHYTPH KOHKPETHOIO LMKJA MOAENHPOBAHMSI PEANM3ANMS MOXET 0GECneuMBaTh BHITIONHCHME MAPAMICIbHEX
ONEpaTopoB B NApaJUIEJBHOM WM KakoM-auGo Apyrom mopsake. S3uK HE ompeaenser tor mopsaok. Ommcanwme,
KOTOpOE 3aBHCHT OT KOHKPETHONO NMOPSAKA BHIMOJHEHMS NAPAUIETBHHX ONEPATOPOB, SBASETCS OMMOOUHHIM.

Bce mapanfieibHHE ONEpaTopH MOryT Gberb moMeueHsl. METKM JTHX ONEpaTopoB HEABHO OOBABASIOTCS B
Hauaje pasnesna OObABJCHMII CAMOTO BHYTPEHHENO obbeMymiomero ofbsBiEHHS OOBEKTA, APXMTEKTYPHOIO TEna
wnM omeparopa Gnoka.

91 OmepaTtTop 6noxka

Oneparop 6noka ompenenser BHYTpeHHHEt Gnok, npeacraBasiommii yacrb NPoeKTa. BiokM Moryr GwTh
HepapXMYECKH BJIOXKEHHHMMHM Aas obecrieyeHMs NEKOMIIO3HMIHA NPOEKTA.

block_statement :: =
block_label:
block [ ( guard_expression )]
block_header
block_declarative_part
begin
block_statement_part
end block [ block_label J;

block_header :: =
[ generic_clause
[ generic_map_aspect; ] 1
[ pori_clause
{ port_map_aspect; ] ]
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block_declarative_part :: =
{ dlock_declarative_item }

block_statement_part :: -
{ concurrent_statement }

Ecau mocre 3apesepsuposannoro ciosa block crour smpaxenme sammth® (quard expression), 10 B Havane
ofaacrs ofsssrenmt (block declarative part) 9Toro Gnoxa HESBHO OMMCHBAETCS CHIHAM C MPOCTHM HMEHEM
GUARD npenonpenenensoro Tuna BOOLEAN, u 370 BHpaXeHHe ONpPeAeISeT aHAUECHHE STOTO CHTHANA B mioboe
xouxperioe mpeMs (cM. 12.6.3). Tunom pupaxerus samwmrsl aosxer Gurs tmn BOOLEAN. Curman GUARD
MoXker GuiTH MCHONBSOBAH IS YNDABJMCHHS BHNONHEHAWEM DA oneparopor BHyTpH Groxa (cM. 9.5).

Hesanuh cursan GUARD me nosmXen MMeTs MCTOUHHK.

Ecnt B ofieparope Gsoka mcnonssyercs saronopok Gnoxa (block header), 10 om sBHO macHTAbHUEMpYeT pax
SHAUCAHN MAM CNIEANOB, KOTODHC AO/UKHH SHTH MNITOPTHPOBAHK M3 ofwemmomeit cpean B 610K ¥ cOnOCTaBACHR
GopManbHMM RAPAMETPAM HAacTpOliKM Mam mnopraM. OnHMCaHME NApPAMETPOR HACTPONKH M OMMCAHME NOPTOB
onpeaensT GOpMANLHEE MapaMeTpsl HACTPOMKH U opmanbaeie moprat Gaoka (oM. 1.1.1.1 n 1.1.1.2); acmekTw
orofpaxeHys RAPAMETPOB HACTPOAKH M MOPTOB OMPEAEHSIOT CONOCTABNCHNE (DAKTHWECKHX NAPAMETPOB HACTPOHKH
H nopros HOPMANLEMM MapaMeTpaM HAacTpoitkm M mopram (cM. 5.2.1.2). Taxme daxrtnueckne napaMeTps
HABCTPONXM M DOPTH BEYHCISIOTCS B KOHTEKCTe ofheMmomero pasaena obmamemmt.

8 xomue onmeparopa Gnoxa mcnomnsyerca merka (block label), To oHa JOAXHA NOBTOPSTH METKY 3TOTO

Mpuwmenanue — 3nauenne curvana GUARD peerma onpeneaserca 8 pamxax ofmactu neficrsus xonkpernoro Groxa u we
pacn HRETCH HERBHO HA OGBLEKTH! NMPOEKTR, CAR3AHHMWE C KOMMOHEHTAMM, KOHKPETHSUDYEMMMM BHYTpH 91010 Gnoxa. Curian GUARD
MOXET S0 NEDEARH KAK (DAKTHHECKHA CUMHAR B XOWKDETHIAUMIO KOMMOHEHTA C UCAMO DACHPOCTPANCHMA €10 SHAUCHMH Ha
xoMnouonTsl GORGE HMBXOIO YPORHS.

DaxTHUECKNS NAPANETPLI, CTORMUIME B CIMCKE CONOCTABICHHA NOPTOB KOMKPETHOrO Gnoxa, HMXOrmA He MOryr oSosHRUATS (OpMANLHBIE
noprst aroro Gaoma.

92 QnepatTop nponmecca
Onepatop npouecca Onpene/sieT HESABHCHMbBIA NOCACAOBATENBHEIL NPOLECC, NPCSACTARIAIONHNNA NOBEACHHE
HEKOTOpq! YACTH MpPOEKTa,

process_statement :: =
{ process_label: ]
process [ (sensitivity_list ) 1]
process_declarative_part

process_statement_part
end process [ process_label ] ;

process,_declarative_part :: =
{ process_declarative_item }

process_declarative_item :: =
subprogram_declaration
| subprogram_body

| type_declaration

| subtype_declaration

| constant_declaration

| variable_declaration

| file_declaration

| alias_declaration

| attribute_declaration

| attribute_specification

| use_clause

process_statement_part :: =
{ suquential_statement }

Ecm nocne 3apescpBHpOBRHHOTO CJIOBA ProCesS CTOMT CRNMCOK WYBCTBHTIBHOCTH (Sensitivity list), To
HOApA3YMEBALTCH, UTO NMOCACTHMM ONEPATOPOM B pasacsie omepaTtopoB (process Statement part) ITOro mpouecca
SIBJISETCS HEABHEI} ONMEpaTtop OXMAAHMS; ITOT ONEpaTop mMeer dopmy
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wait on sensitivity_list;

B KOTOPO# CIHMCOK MYBCTBMTEJBHOCTH — 5TO TOT XE CaMbiii CIIMCOK, crosmuit mocae ciaoBa process. Taxoit
onepaTop Npouecca HE MOXET CONepXKaTh SBHOIO OmepaTopa OXMAAHMA. AHAJIOTMYHO, €C/M TakoM mporecc
ABJISICTCH PORMTE/IEM MPOLEAYPH!, TO ITA MPOLEAYPA HC MOXET COACPXKATH OMEPATOPA OXHAAHHS,

B cnmcke uyBCTBUTENBHOCTH ONEPATOPa MPOLECCA MOTYT HCMOMb3PBATECS TOJBKO CTATHMYECKNE HMEHA CHTHAJIOB
(cM. 6.1).

Ecnu B KXOHLE omepaTopa mpouecca CTOMT Merka (process label), To oHa AONXHA MOBTOPATH METKY 3TOrO
oneparopa.

BunoAHeHne onepaTopa ITpOLEcca COCTOUT U3 MOBTOPSIOUIETrOCs BHIMOIHCHUS MOCNEAOBATENIBHOCTH ONMEPaToOpoB.
ITocae TOro, Kak MOCAEAHMI ONMEPATOp B JTOM NOC/IEaOBATENHHOCTH GyAeTr BBIMOAHEH, BHIIOAHEHHE ONeparopa
NpOLECCa MPORAOIKAETCH, HAYMHAA C NEPBOIO ONMEpPATOpA B ITOH NMOCHCAOBATE/ILHOCTH,

Omneparop nNpouecca HASHBAETCHS NACCUGHBEM npoueccoM, €CNd HH CaM Hpounecc, Hu nobast NpoLeaypa, oas
KOTOPO# 3TOT NpoLece ABASETCS POAMTENIBCKMM, HE COAEPXKAT ONepaTop Ha3HAYEHHSA CUrHaja. Takod mpouecc
uau mobol napansienbHE OMEPaToOp, JKBHBAJEHTHHIN TAKOMY NPOLECCY, MOXET HCMOJB30BATHCS B pasmenc
onepaTopos O6bsiBaeHusi obbekTa.

IMIpumMeuyuanmue — W3 BHIUEYKAZAHHBIX MPABHA CJEAYET, YTO NPOUECC, MMEIOWIHI1 SABHBIA CMHMCOK YYBCTBHTENBHOGCTH, BCEra
umeer B cefe POBHO oxmu (HESIBHLIIT) ONMEPATOP OXKHAAHMA, K JTOT ONEPATOP CTOMT B KOHLE MNOCAEAPBATENLHOCTH ONMEPATOPOB B pasnene
oneparopos 37010 mpouccca. TaxuM 06pazom, APOUECC €O CIMCKOM YYBCTBMTEALHOCTH BCErAa HAXOAMTCR B OXMIAHMH B KOHUE CBOEIO
pasnena onepaTopos; awfoe cobbiTHE HA CHPHANAX, NEPEUMCNEHHBIX B 3TOM CHMCKE, BICYET BLIMONHEHHE TAKOIO MpoUecca ¢ Hayaia pasaena
OMepaTopoB RO KOHLA, rae npouecc OyAeT onaTh HAXOAMTBCS B OXHMAAHHMHM. YKA3AHHBIN NPOLECC BLINONHSAETCS OANAXKABLI BECH B HAuUAne
MOJIESIMPOBAHUR M NPHOCTAHABAMBACTCA NMPH BBIMONHEHMH HESBHOTO ONEPaTOpa OXHAAHMSA.

9.2.1 Apaiieepvi

Kaxapiit onepaTop Ha3HAUEHHS B ONEPATOPE MPOLIECCA ONMPEAETIET MHOXECTBO dpaiiGepod O psiaa CKAASPHBIX
cursanos. s KOHKPETHOrO CKaJfApHOIO CHrHana S B OHEpaTope MpoLecca CyLWIECTBYET OTAE/bHBIA Ipaiisep
npM yCAOBMM, YTO B 3TOM ONEPATOPE MPOLIECCa MMEETCA IO KpaiiHell Mepe OOMH ONEPAaTOp HA3HAUEHHS CHIHAJA
M caMHil AMMHHBA cTatuyeckuit npedMKC CUrHAAA, CTOAIIErO B JIEBOM 4YAacTH ITOMO OMEPATOPA HA3HAYEHHS,
ofosHauaer S MAM cOCTAaBHOI CHMrHaj, B KOTOPOM S sBasiercs mondseMeHToM. CUMTASTCS, UTO KAXAWIA TaKoi
OmepaTop HA3HAYEHWMS CHTHAJA conocmaeénsemcs. © 3THM JpaifBepoM. BeimosxHeHne oneparopa HaSHAYEHWS
BJIMSET TOJILKO HA COMOCTABJCHHBIH €My ApaiiBep (Mnu ApadBeps!).

HpaiiBep CKanApHOIO CHMIrHAJIA MpPEACTABIECH nJaanupyemoii 0oixodnoh dopmoi cuznara. Tlnanupyemas
BHXOOHAst ¢opMa CHrHana COCTOMT M3 MOCJIEHOBATEJABHOCTH, COCTOsIIEH H3 OOHOM wWim Oonee TpaH3akuwmii,
Kaxnaas U3 KOTOPHIX COCTOMT M3 ABYX YAaCTEl: KOMIOHEHTA 3HAUYECHHSN ¥ KOMIOHEHTA BpemeHH. I KOHKpeTHO
TPaH3aKIMH KOMMOHEHT 3JHAUCHUSA NPEACTABASET 3HAUCHME, KOTOPOE ApAaiBEp CHrHaja MPUHHUMAET B HEKOTOPHIA
MOMEHT BpPEMEHM, a KOMIIOHEHT BpPEMEHHM 3aJaeT 3TOT MOMEHT BPEMEHHM. Bce TpaH3aKUMM YMOPSOOYEHH B
OTHOHIICHNHM KOMIIOHCHTOB BPEMEHM.

HpaiiBep Bcerma coaepXHT IO KpaifHeit Mepe ogHy Tpansakumio. HavaneHoe comepxuMoe Apaitsepa,
COMOCTABJICHHOIO KOHKPETHOMY CHTHAJLY, OTPEACJIACTCS HESABHBIM 3HAYECHMEM, COMOCTABIAEMBIM 3TOMY CHUTHANY
(cMm. 4.3.1.2).

IOna moBoro apaiiBepa CymeCTBYeT POBHO OAHA TPAH3AKLMs, KOMIIOHEHT BPEMEHHM KOTOpO# He Goabmie, ueM
TeKymiee BpeMs MOAENHpoBaHMS. KOMIOHEHT 3HAYEHHS IJTON TPAH3AKUMH SBJSCTCH MEKYUUM 3IHAYEHUCM
npaiiBepa. Ecau B pe3ysbTaTe NMPOABMXCHHS BPEMECHHM TEKYIIEE BPEMS CTAHOBHUTCA PABHLIM KOMIIOHEHTY BPEMCHH
creayomed TPAH3aKUMH, TO NEPBas TPAH3aKUMA BHOpacHBAaeTcd W3 IIAHUPYEMOi BRIXOAHON dopMmul curHana,
a creaylomas CTAHOBMTCS TEKYIIMM 3HAYE€HHEM ApaifBepa.

93 MapannenbHH#W BH3OB NpPoORERAYypH

IMapannensHuit Bw30B mnpouenypu (concurrent procedure call) npencraBsaser mnpouecc, coaepxamuii
COOTBETCTBYIOLINI TOC/EAOBATEIILHEIA BH30B MPOLIEAYPHI.

concurrent_procedure_call :: =
[ label : ] procedure_call_statement

IOnga moboro napasulefIbHONO BH3OBA MPOLEAYPH CYMIECTBYET IKBHBAJEHTHHI ONEpaToOp mnpomecca. IToT
OTEPATOP HE HMMEET CINUCKA YYBCTBUTENBHOCTH M pasaena o0bsBAEHMi, a Pa3fea ONEpaTopoB ITONO MPoOLEcca
COCTOMT M3 oneparopa Bw3oBa mpoueaypu (procedure call statement), 33 KOTOpHM C/ACAYET ONEPATOP OXHAAHWA.
OnepaTop BH30Ba IPOLEAYPH COCTOMT M3 TOTO XE€ HMEHH MPOLEAYPH M H3 TOIO Xe pasfaena (haKTHMEeCKHX
NMapaMeTpoB, YTO M MApa/UICJIbHHIT BH30B mpoueaypn. Kaxawii dopMmanbpHeii napaMeTp mpoueayps, aKTHBH-
3upyeMoii napaanesbHEIM BH3OBOM MNPOLEAYpPH, JO/KEH OHTh KN3acca CMIHAJA WJIH KOHCTAHTA.

Ecnu B dakTHueckoil uacTu yobOro 9/E€MEHTAa CONMOCTABJICHUS B MAPAJ/UISJIbBHOM BHI30BE MNPOUEAYPH ECTh
nepsuyHOe, ofo3Hayalomee CHCHAJM, M ITOT CHrHanA comoctasisieTcsi opMaspHOMY HapaMeTpy BHMAA in win
inout, T0 IKBHUBAJICHTHHIA OMEPATOP MPOLECCA BKJAIOU3ET B CceOsi KOHEUHHIl ONepaTop OXWAAHMS C OMMCAHHEM
YYBCTBHTEBHOCTH, COACPXALIMM CAMHBIM JMMHHBIN craTHueckuit nmpedrkc KaXaoro MMEHH CHMTHANA, MCHOJIb3y-
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€MOr0 KaK MEpPBUYHOE B (PaAKTHYECKOM YACTH M COMOCTABASEMOIO TAKOMY (POpMAanbHOMY NapaMeTpy; 8 MPOTHBHOM
CAyvyae 9KBHBAJICHTHHN OmepaTop mpouecca COACPXHT XOHEUHHH ONepdTop OXHIAHHS, HC MMCIOWHA HM SBHOFO
OMHCAHMS UYBCTBUTCIBHOCTH, HH SIBHOrO ONHCAHUS YCAOBHSA, HH SBHOFO ONMCAHHY BPEMEHM OJIOKHPOBKH.
BHMOMHEHNE NAPA/LIENIBHOIO BH30BA MPOLEAYPH JKBMBAJECHTHO BHINONHEHHIO 3KBHBAJICHTHONO ONMEpaTopa
nporecca.
Hpumep

- -~ MAapPaJUICTbHBIH BHI30B MpOUEAYPH
CheckTiming (tPLH, tPHL, Cik, D, Q);

- = JKBUBAJICHTHBIA nponecc

process

begin
CheckTiming ¢PLH, tPHL, Clk, D, Q);
wait on Clk, D, Q;

end process;

HpuwmeuaHune — Hapaanenohbie BbI30BE NPOUEAYPH NPEACTABIKIOT BOSMOKHOCT OOLSABANTL NPOUSXYPM, BRPAXKAIOIWLME
OfHIEHCIIONS3YEMRIC TIPOLECCh, M JOBOJBHO TPOCTO CO3RABATD TAKME NPOUECCHI OOBYHBIM BHI30BOM NPONEAYPH B BHUAE NAPAMLIECARHOTO
onepatopa. OuepaTtop OXHARHMS B KOHUE pasiiesa ONEPaTopOB IKBHBAJIEHTHOTO ONEPATOPA NPOLECCA MO3BOJIAET BLIILIRATE Npoueaypy Ges
ce GeCKOHEUHONO 3aUMKAMBAHKS, AAXKE €ClH 5Ta Npoueaypa HeobasaTesnbHO NMpeAHA3HAYEHA ANA MCTIONB3OBAHMN B Kavecrse npotiecca (10
€CTb OHE HE COACDXKHUT OneparToph OXHAAHMA). TAKAS MPOLEAYPA MOXKET COXPAHSATh CBO@ CyMIECTBOBAHME C TeueHHMeM BpeMeHH (M TAXMM
o6pasoM SHAYEHHR ¢ NEPEMEHHbIX MOIYT YAEPXHMBATL CBOE COCTOSHHME C TEUCHHPM BPEMEHM), €CAM CAMBIT BHEHM ogepatop SToit
NIPOLERYPH! HRISETCR ONEPATOPOM LUYKIA, H ITOT LMKJI CORCPKHT ONEPATOP OXKHARHMS.

AHANIOTMUHO MOXHOQ FAPAHTHPOBATH, UTO TAaKas MPOLUEAYPA BHLINOJHAETCA ORMH PA3 B HAYAJE MOAECJVPOBAHHA, €CAM €¢ MOCNeAHURA
g:eparop ABIFGETCR ONEePATOPOM OXHIAHHSA, HE HMEIOWHMM HH ONMCAHHA UYYBCTBUTCNLHOCTU, HM ONHCAHHA YCIOBHE, HH ONHCAHME BPEMEHH

OKHPOBKH.

3naucnue nesHoro ofvarnseMoro cHriaaa GUARD He uMeeT BAHSHMS HA BLIYMOASHWE MAPAJENLHONO BBHISOBA NPOLSAYPHI, BTN OH

HE HCTIONIb3YETC HBHO B OnHOH #3 (paxTHUECKMX wacTeit pasnena, (hakTHHECKHX NAPAMETPOB ITOTO NAPAVIEJLHOTO BbI30BA NPOHAINYPHL.

o

94 MMapannenbHHN ONEPATOP YTBEDPXOECEHUS
IMapannenvuniit onepaTop yTBepXuaeHMs (concurrent assertion statement) npeacraBaseT MACCHBHMIN oneparop
npoilecca, COACPXAIGMI 3afaHHBIH ONMEPATOP YTBEPXKICHHUS.

concurrent_assertion_statement :; =
[ label: ] assertion-statement

Ins moGoro mapanienbHOTO OMEPATOPA YTBEPXKISHMS CYUIECTBYET SKBHBAJICHTHHI! onepaTop mpouecta. 1ot
IKBHBAJCHTHLIN MPOLIECC HE MMEET HM CNUCKA YyBCTBWTENBHOCTH, HM pasfena oOwssacumit. Pasaen oneparopos
JTOr0 TpoIecca COAEPXKUT ONEpaTop YTBEpXKAcHHMA (assertion statement), 3a KOTOpHIM CaAEAyeT ONMEpaTop
oxunanus. OnepaTop yTBepXACHUS COACPXHT TO XE€ YCIOBHME, ONMMCAHME COOOMICHHMS M OMMCAHHS CEPHE3HOCTH,
YTO M NAPALICNbHHH OMEpaTop YTBEPXACHMS.

Ecniu B JIOTMUECKOM BHPAXECHHH, ONPEAENSIOMEM YCJIOBHC YTBEPXACHMS, €CTb NepsuyHoe, obosHaualomee
CHTHAJI, TO SKBMBAJCHTHHIH ONEPaTOP MPOLECCa BKAIOYAECT B ¢e0s KOHEYHHIt OnepaTop OXHAAHMA C OMMCAHUEM
YYBCTBHTEJIPHOCTH, COACPXAIIMM CaMufi JUIMHHHI CTaTHMECKHil NpedMKC KaXaoro MMEHM CHUrHaAa, HCNOAB3y-
€MOI0 KaK NEPBHMYHOE B ITOM BHIPAXEHMH; B NMPOTHMBHOM CIy4ae SKBHBAJICHTHHI OMEpaTop Mpoumecca COAEPXMT
KOHCYHBIN ONEpPaTOpP OXHAAHMS, HE HMCIOWMI HH SBHOTO ONMMCAHMS YYBCTBHTE/NHLHOCTH, HM SBHOTO OMUCAHHUSA
yOI0BHs, HH SBHOIO ONHCAHHSA BPECMCHU 6noxnponxn.

Bunonuenne napanne.nbuoro onepaTopa YTBEPXKIACHHS JKBHBAJICHTHO BHNOJHCHHID JKBHBAJICHTHOIO ONEpaTOpa
npouecca.

Ilpumeuwanue — [apanessisie BHIZOBE NPOLUEAYPH! NPEACTABNSIOT BO3MOXHOCT OOBABAATL NpOUEAYPHI, BBIPAXAIOUME
obmemcnonsayeMsie NPOLECCH, W JAOBOJALHO MPOCTO CO3NABATH TAKME TNPOUECCH OOBIUHBIM BbI3IOBOM MPOUEAYPH B BUAC BAPALAEABHOND
oneparopa. OnepaTop OXHMARHMS B KOMUE Paine/A ONEPATOPOB IKBHBAIEHTHOrO ONEPATOPR NPOLECCR NO3BQANET BoBHIBATA npouenypy Ges
ee GecxoHCUHOIO JAUMK/IMBAHMY, JAKE €C/iH ITA NPOUEAYPA HEOGA3ATEMRHO MPEAHAHANEHA ANS HCTIONLIOBAHMA B KAyecTse MPOUETEA (To
€CTb OHA HE COACPXHUT ONepaTopa oxuaanusa). TaxAd NPOUEAYPA MOMET COXPAHRTR CBOE CYUIECTBORAHME C TEUCHMEM BpEMEHM (# TMXHM
0o6pasoM 3HAUCHHMS €€ NEPeMEHHBIX MOTYT YAEPXKMBATH CBOE COCTOSHME C TEUEHMEM BPEMEHK), €CiM Camblii BHEWHMIT OMEpaTop 391oit
NPOUEAYPH SBJSETCS ONEPaToPpOM UHMKAA, W ITOT LMKA COACPKMT ONEPATOP OXHARHMA. AHANIOMHYHO MOXKHO TAPAHTUPURATE, W0 Takas
TIPOUEAYPR BLINIOJHACTCH OAHH Pa3 B HAYanC MOACIHPOBRHMA, €CNH €€ NOCNCAHMIT OEepaTop NBNSETCH ONEPRTOPOM OXRUAARHE, HE MMCIOMUM
HH ONUCAHMA YMYBCTBUTEJLHOCTH, HM ONUCAHMA YCJIOBHUA, HM ONMUCAHMUN BPEMEHH G.IIOKHI)OBKH.

3nauenme HeasHOrO o0naARNEHHOrO curana GUARD He vMeeT BAHSHMS HA BWUYMCACHME NAPAINCJBHOTO BLI3OBA NPOUERYPH!, ECNM OH
HE MCAOJIL3YETCA ABHO B OAHOM M3 (bakTMuecKuX uacreil pasuena, (AKTHUECKMX NAPAMETPOB ITOMO MAPAIIENLHOTO BH3OBA NPOLEAYPHI.

9SMMapaanenpHM#H ONMEpPAaTop HABZHAYEHHNS CHTrHaaa
TMapanaensHuit onepaTop Ha3HAYEHHMd CHrHAAa (concurrent_signal_assignment) mpencTapiser SKBABAJICHTHHM
OonepaTop Nnpouecca, KOTOpH APUCBAMBAET 3HAUEHMWS CUTHAJIAM.
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concurrent_signal_assignment_statement :: =
flabel:] conditional_signal_sssignment
| [label: ] selected_signal assignment

options :: = [guarded] [transport]

Cymectnyior ase GOpPMH NapaIeNbLHOIO OMEPATOPA HA3HAUCHHN CHrHANA. OTIHYHTENBHNE XAPAKTCPUCTHKM
xaxaolt H3 9THX (POPM ONMCAHH HHXE.

Kaxnpas ¢opMa Moxer cogepxarts ozxny Ham ofe ms asyx omumii guarded u transport. Omoms guanded
yKasnBaeT Ha TO, YTO ONEPATOP HAIHAUEHMS CHIHANA BHTonHgercs, xorma curHan GUARD mamesser csoe
snavenne ¢ FALSE ma TRUE, wm xorna sror curdan nmeer sHavenwe TRUE m Ha oOMOM Wa 210 BXOJOB
nponcxoaur coburne. (TaxuM curaasom Moxer GHTh OOMH K3 HesBHO ofbsBacHAMX curaams GUARD,
CONMOCTABJIEHHKX C ONEPATOPAMHM GNOKA, MMEIOMMMN BHPAXEHHEM SAMMTH; MAN MM Moxer Owrs sBEO
obpassiennmit carnan thna BOOLEAN, muauMmuit B TOuKe NApainesbHONO ONEPaTOPa HAIHAUCHAR CHIHAMA).
Onuns transport yKaswBaeT Ha T0, YTO ONEPATOP HASHAMEHHS CHrHAJA MMEET TPAHCIOPTHYIO SAREPAXKY.

Ecnu nenesodt 06pexT napaLIentHoro HA3HauEHNs CHIHANA SBJISETCH MMEHEM, KoTopoe ofosHanaer
curaan (cM. 4.3.1.2), nam oH npeacraBneH B ¢opMe arperata, B KOTOPOM BHIPAXCHHE B KAXIOM SHCMCHTS
CONOCTARNEGHMS SB/ISETCR CTATHMECKMM MMEHEM CHrHANA, OGO3HAVAIOMMM 3AIUMMIEHHHN CHIMAL, 70 TaKol
uenesodt oOBEKT MASWBACTCHY SAMINEHHEMM ueaeswM obbtextom. Ecm  neneso#t  obwext
HASHAYCHHMS CHTHAJIA SBINSTCS MMGHEM, KOTOpOoc OGOSHAYACT CHIHAJ, HE ABANIOMMNCH JANMIMCHHMM CHIHAROM,
HIH OH NPEACTARJICH B BMAE ArPEraTa, B KOTODOM BHPAXEHME B KAXAOM SJIEMEHTE CONOCTARJICHHS SANSETCH
CTaTHYECKHM MMEHEM CHIHAJA, HE SB/LIOMErocs 3aMMTHHM CHTHAJIOM, TO Takolt LeacBoi OObEXT Hasmmaercs
HEesAMMIMEHHHM nenesuM obvexroM. Cumraercs ommbxol, ecnu nenerok OOBEXT NAPANIEALHOTO HASHAUCHMAS
CHIHANA HE SBJISETCK HH TEM M HH JpPYTEM.

Hns mo6oro napaanebHONO ONEPATOPA HASHAUCHWS CHIHAMA CYMIECTBYET SKBHBAJICHTHHN ONEpaTop mpouecca,
HMeomuil ToT xe cMuica. OnepaTop npouecca, SXBHBANEHTHHIl Napa/uUIeIbBHOMY ONEPATOPY HARHAUCHAS CUIHRAA,
uenerolt OOLEXT XOTODOrO MPEACTABNEH MMCHEM CHIHANA, CTpOMTCE Creayomum ofpasom:

1) Ecam B napaanensHOM OMEPATOpE HASHAYEHMS CHIHAMA 33JaHA METKA, TO TAKad Xe METKA RCOOAbIYercs
B ONEpaTope HpOLecca.

2) Ecm B napajsieSIBHOM ONepaTope HASHAUEHWS CHTHAAA 3aAaHA ONMIMN iransport, TO 3ape3CPENPOBAHEGE
¢71080 iransport MCHOAB3YETCS B KAaXAOM ONEPATOpe HASHAUEHMS CMTHANA B ONCPATOPE NMPOMECCA.

3) Paagen onepaTopoB SKBHBAJNEHTHONO OMEPATOPA INPOLECCA COACPXMT NpeoSpPasOBAHEE CHIMAn8, XOTOpOt
¥Meer BUA: au60 NOCAEHOBATENLHOIO ONEPATOPA HAIHAUCHHY CHrHAAA, AMGO YCAORHOIO ONEPATOPA MAN ONEPATOPA
sufopa, CONCPXAIIEIO NOC/ACAOBATEALHHE ONEPaTOPH HASHAYCHHS CHIHA/MA — OONM NS KANAROR ms
anbrepHATHBHNX (JOPM CHrHANA. D10 npeoSpasoBAHHE CHIHANA OMpPEACHASET, KAKAS M3 ANLTEPHATHSHNX dopM
CHTHAZIA RONXHA GHTh NPHCBOGHA BHIXONHHM curaanaM. IIpu STOM paspe/l OMEPATOPOB MOMET COACPXATH
HOCTEAOBATEALHOCTD ONEPATOPOB OTKJIIOVEHMA, KOTOPHE NPEAHASHAYEHH AN NMPHCBOCHMS NMYCTHX YPAHSAKIIMH
nenesoMy OOBEKTY MAPAANENbHOIO HASHAYEHHS CHrHANA NPH BHNOIHCHHU ONPEACHEHHHX YCAOBNM.

Ecnin B Napa/uIesibHOM OMEPAaTOpPE HA3HAUYEHHS CHTHAJIA MCHob3yercd onuug guarded, TO Taxoe BapAANEAbROE
HASHAMCHHE CHTHANA HASHBACTCA SAMMBIICHHHM HA3HAUCHHEM.

Ecav napannenssuit OnepaTop BAasHAYCHAS CHTHAIA NpeACTamiser colol SAUMINCHHOE HASHAMCHME, H
nenesoit o6BEKT NApALICTBHOIO HAJHAVCHHS CHMIHANA SAISETCS 3AMMIICHHHM LeaesHM o0beXTOM, 70 pasuen
ONEPATOPOR SKBHBAJNCHTHOIO ONMEPATOPA NPOLECCA UMEET BHA:

it GUARD then

npeolpasosanie cuznara
else

ONeEpaMopdt OMKAIONEHUR
end if;

B npoTHsROM CAyuac, CCAM NAPA/VICABHMA ONCPATOP HASHANCHNS CHTHANA SRAYCTCA JAUPIHICHHMM
HASHAYCHNEM, HO nNEAcsol OGBEXT DAPAANEABHOIO HASHANCHMS CHIHARNA HE NBMINCYCH JAMNAICHEMM REBCEBHIM
0OBEKTOM, TO PA3NCK ONMEPATOPOB SKBHBANCNTHOIO OMCPATODA NPOECCA HMEET BN

if GUARD then

npeoBpasosanue cuzHara
end if;

HaxoHen, eCiM DApaznenbHHll ONEPATOP HASHAUCHHS CHIHAJA HE SBAGETC 3AIMINCHHHIM HASHAVCHHEM H
nenesolt 0OMEXT NADANACALHOIO HASHANCHEG CHTHANA HC SBASETCH SAMMIICHHHM nHeacBHM oGpeXTOM, TO pasgen
ONEPaTOpPOB SXBMBRJICHTHOIO ONCPATOPA NMPONMECCA WMEET BHA:

npeolpasosanue cuznara
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Cunraercs ommOxoll, eCix NAPannCNEHOC HASHAYCMHC CMIHANA SBANCTCH SAMMINCHHKM HA3HAVCHHWEM, a
nemenolt ofBeXT NMAPA/VICABNOIO HASHAYCHHMA CHIHANA SBINETCH SAMMUIMCHHHM LEACBHM OGBEKTOM.

4) Ecan napaanessHuil onepaTop HASHAMEHHN CHTHANA SBJASETCH SAMIMICHHHM HASHANCHHEM HAH €CAM B
xaxoM-NmGyap BMDAKCHHWN (OTAMUMOM OT BPEMEHHOTO BHIPAXCEHMN) BHYTPR DAPALNENbHONO ONEpaTOpa
HISHAYCHNS CHIMANA MMECTCH MEPBMYHOE, OB03HAUAIOMEE CUTHAM, TO ONEPATOP NPOHECCA CONCPXMT B KAueCTHE
TOCACAHEIO ONEPATOPA ONEPATOP OMHEAHMS C SBHLIM ONKCAMMEM UYBCTBUTEIBLHOCTH. 1O ONHCAHHE MYBCTBH-
TOABHOCTH COACIOKHT CaMaiit ATHAEWH CTATHAMECKHMH nNpehHRC XaXAOrO MMEHH CHTMAna (ecim OH  €CTh),
HCNOABIYEMOTO KAK NEPBAYHOC B OJHOM M3 BHADCYNOMSHYTHX Bupaxesult, Boase TOro, e napajienbHul
OIEPATAP BASHANCHHE CRATHANZ NBASCTCH SAMMINCHHMM HASHAUCHNEM, TO ONRCANNC VYBCTBHTEBROCTH TaKXE
cogepxur npocroe mMst GUARD. (Curnasu, upenTifliMpoBaENHC ITHMH KMCHAMM, HASNBAIOTCS BXOAAMM
OUEPATOPA HASHAUECHNS CurHana). B npormmHOM Cayuae omepaTop NpOLECCA COMCIKHT B KAYECTBE MOCACAHETO
OIePATOp OXHAAHNN 6e3 SBHOTO ONMMCAHMS WYBCTBMTEILHOCTH, SBHOTO ONMMCAHHS YC/IOBMN MM SBHOIO OMMCAHRS
BpeseHN  SNOKMDORKH.

B IXEMBAAGHTHOM ONEPATOPE NPOIECCA MMEETCH NOCHCAOBATE/NLHOCT ONEPATOPOR OTKJIOUCHHN, TO 9TA
ROCNENIOBATEALHOCTS CONEPIKAT OQRO NOCACAOBATENBHOE HASHAYEHHE CHTHAZA AAS KAXIOTO CKAJSPHONO
NOJSACMCHTA LENGEOT0 OOnEKTA NAPA/NCABHOTO OUEPATOPA HASHAMEHAS CHIHAMA,

JlAm XaXmOro TAROTO NOC/CAOBATENBROO HASHANEHNSE CHIHANA LENCBOR OGLEKT STOrO HasHAveMns SBASETCH
COOTBETCTBYIONIMM CRANSPHEM NOAMEMEHTOM LEAEBOTO OFBEKTA HAPAJIIENBHONO HASHANGHMS CHrHaja, a dopma
CHTBANA ITONO NASHANCHHE JBASETCH NYCTHM SaeMeRYOM (OpMM CHIHANA, BHPAXKEHHE BPEMEHH KOTODOro
BA7BEHO NpEHMMACY creumbuKAUMIO oTEMIONGHME (M. 5.3).

Ecan uenesolt oSuexT NApAANEALHONO ONEPATOPA HABHAYCHMS CHTHANA HPEICTARICH B (OpME arperata, To
HMOET MECTO TO Xe camoe npeolpasosanme, Taxolt uenepol OObEXT MOXET COZEPXATh TOJNBXO JIOKANLHO
CTATHUECKHE MMEHA CHTHAJIOB, M HMKAKME JBA MMEHM CHIHA/IOB HE MOIYT MACHTR(GHUMDOBATh ONWH H TOT Xe
ofBeXT MAM NOTNIEMEHT.

Cwrracrcs  ommOsoil, ecam nycrok snement ¢OpMH CHrEana CTOHT B (OpME CHIHAAA MAPAJLICABHOTO
ONEPATOPA HAIHAUCHMS CHPEANA.

BHNOAREHNE DAPRANGTBHOTO ONEPATOPA HASHANCHHS CHMIHANA SKBHBANCHTHO BLTIONHCHHIO SKBNBAJEHTHOIO
onepaTopa mpaougcca.

NIpusMennnue ~ INapanensunit oNSPATOP HAINAUSHNR CHMHAnR, QOPMBI CHTHMANA M uencaoh 0GLEXT KOTOPOTO COREPMAT
TOMLRO CTATHUOCKHC BMDIUKCHHMA, SKRHBA/ICHTCH ONEPATONY MPOUECCH, KONCUHBLIA ONICPATOP ONMARHME KOTOPOTO HE MMCET ARNOIO ONUCAHMS
UYRCTRUTENIBHOCTH, M NOITOMY OH OysieT BLINGANCH OAHH DA LENHKOM B HARAIC MORGAMPOBAHMR, & SATEM NPHOCTAHOBAGH NOCTORHHO.

9.5.1 Vcaoenoe nasnauenue cuznara
¥Ycnosnoe HasHaueHue currana (conditional signal assignment) npeacramiser onepaTop mpoLecca, B XOTOPOM
npeoSpasopanne CHIHANA 3a1aHO YCAOBHHM ONCPATOPOM.

conditional_signal_assignment :;: =
target <= options condititonal_waveforms;

conditional_waveforms :: =
{ waveform when condition else }
waveform

Hng XOHKDETHOTO YC/IOBHOTO MHASHAMEHMS CHIHANA CYMIECTBYET COOTBEICTBYIOWHN €My SKBABAJCHTHLIA
OICPATOP MpOLIECCa, KaK ONPENEICHO As JuoS0ro NapajiesIbHOIO ONEPATOPA HASHAUCHHS CuTHANA. EC/M ycnosmoe
HasHavewHe cursasna umeer dopmy:

targen <= options waveform! when conditionl else
waveform2 when condition2 else

L
L )

waveformN—1 when conditionN—1 else
waveformN ;

T0 npeolpasOBAHKE CHTHANA B COOTBETCTBYIOWIEM ONEPATOPE NMPOLECCA MMEET BMA

if conditionl then

target <= [ transport ] waveforml;
elsif -condition then

target <= [ tr,nsport ] waveform2;
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[ ]
target <= [ transport ] waveformN~—1;
else

target <= [ transport ] waveformN;
end if;

Ecnn ycnosane dopmu cursaza (condifional waveforms) npenctasnenn eamHCTBCHHOME (opMofi curvana, To
npeoOpasoBAHHE CHTHANA B COOTBETCTBYIOWIEM OIEPATOPE MPOLECCa MMEET BHX

target <= [ transport ] waveform;

Xapaxrepuctnku OpM CHrHana M yCIOBHH B YCJOBHOM ONEPATOPE HA3HAYEHMS NOJKHBL OHTL TaKMMH,
yTo0H YCAOBHHII OMEPaToOp B 3KBHBANGHTHOM OHEPATOPE MPONECCA SBASICH JONMYCTHMHM ONEPATOPOM.
9.5.2 Buifiopouroe Hasuauenue €uzHana

Bubopounoe HasHauenue curaans (selected signaf assignment) mpeactTaBaser omepatop npomecca, B KOTOPOM
npeoGpasoBaHUe CHrHANA 3aJaHO* onepatopoM Brbopa.

selected_signal_assignment :: =
with expression select
target <= options selected_waveforms ;

selected_waveforms :: =
{ waveform when choices , }
waveform when choices

Inst KOHKPETHOro BHOOPOYHONO HAHAYEHHS CHIHALA GYUIECTBYET COOTBEICTBYIOWHI INBHUBANEHTHEEE onepaTop

Npouecca, Kak ONpEAeNeHO s JmoBor0 napajuieibHOTO ONMEpaTopa HasHAueHMs curHana, Bcaw suGepounoe
HA3HAUEHHME CHrHaIa uMmeer ¢opmy

with expression select
target<= options waveforml when choice_listl,
waveform2 when choice_list2,

waveformn—1 when choice_listn—1,
waveformn when choice_listn;

TO npeo6pasoBaHHE CHTHANA B COOTBETCTBYIOIIEM OMEPATOPE NPOLECCA MMEET BHA

case expression is
when choice_list] =>
target <= [transport] waveforml;
when choice_list2 =>
target <= [transport] waveform2;
L]

L ]
[ ]
when choice_listIN—1 =>

target <= [transport] waveformn—1;
when choice_listN =>

target <= [transport] waveformn;
end case;

XapakTepucTuKH BHpaxeHus BuBopa, $opM curmana ¥ BHOOpOB B oneparope BHOOPOUHOrO HA3HAYEHMS
ROMXHH OHTh TaKuMH, YTOOW oneparop BmOOPA B SKBHBAJEHTHOM ONEPATOPE MpPONECCA SBJSICS MOMYIIEHHHIM
onepaTopoM,

960OnepaTop KOHKpPETH3IAINMUHN KOMNOHEHTAa

Oneparop KOHKpeTHM3auuuM KOMIOHEHTa (component instantiation statement) onpeneaseT NOXKOMMOHEHT
o0BexTa IpOEKTa, B XOTOPOM OH MCHOJb3YyeTCS, M COMOCTABJISET CHTHAAW C NOPTAMK JTONO NOAKOMIIOHEHTA.
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DT0T NOAKOMAOHEHY YBASETCS ORHMM OKICMILIAPOM KJACCH ROMMNOHEHTOB, ONPENSTSEMOTO COOTBETCTEYIOLIM
oObEBIOHHEM KOMNORCHTA.

component_instantiation_statement :: =
instaniiation_label: component_name
{generic_map_aspect ]
[port_map_aspect];

Mma xomnonenta (component name) AONKHO NPEACTABNATH MM KOMIOHEHTA, ONHCAHHOE B OGBABICHHH
KOMMNOHEHTA,

Acnekr orofpaxeHMsi NMapaMeTpoB HACTPOMKM (generic map aspect), €(IH 3a4aH, COMOCTABAAET KAXKIOMY
JIOKa/NIBHOMY TNApaMerpy HACTPOAKH (WM €0 MOAITEMEHTY) B COOTBETCTBYIOWEM OODBABICHMH KOMMOHEHTA
oTAe/bHEI (DAKTUUECKHI MapaMeTp HacTPOHKM.

Has Xaxzaoro JIOKaaLHOTO NMapaMerpa HACTPOMKH (MM €10 MOA3MEMEHTA) AOMXHO OBITh 3aRAH0 TOUHO OXHO
COMOCTABJNECHHE., AHAJOrMUHO, acnexT orolpaxeHus moproB (port map aspect), €C/ 3amaH, CONMOCTABASET
KaXZOMY JIOKaJbHOMY INOPTY (MM NOAIEMEHTY) B COOTBETCTBYIOIEM OOGBSBICHHM KOMIOHEHTA OTHEAbHBIN
dakTuueckmit napaMerp. i KaXHOro JOKAaJABHOMO mMopra (WIM €ro MOASJEMEHTa) NOMXHO OnTh 3aQaHO TOUHO
OOHO COMOCTaBAEHHE. ACTEKTH OTOGpaXKEHNA MAPAMETPOB HACTPOIKH M ACTIEKTH OTOGPAXEHUS! MOPTOB OMHCAHBI
B 5.2.1.2.

Mpume uauue ~ [ra CBI3LIBAHNI KOHKPETHOTO IK3EMINISIPA KOMOOHEHTA ¢ OOBEKTOM TIPOEKTA M COMOCTABJICHMS JIOKANbHBIX
MapaMeTpoB HACTPONMKH M JIOKANBHBIX 1OpTos ¢ GOPMAJbHBIMKH NApaMeTpaMH HACTPONKHM M (OPMANLHBIMA NOPTAMH 3TONO OOBEKTE MOXET
6bITh HMCRONL30BAHA CrienudHKaLma KOHGHIYypAUHH,

Onepatop KOHKPETHM3ALHH KOMIOHEHTA MOXeT ObiTb MCMOJb30BAH YIS NPEACTABNEHHUN CTPYKTYPHON Oprammazaumu npoexta. Hcnonsays
00LABNCHHMS KOMMOHEHTOB, CHIHAJIOB M ONEPATOPbI KOHKPETH3ALMM KOMIIOHEHTOB, KOHKPETHLIA (BHYTpeHHMI1 maM suemmui) Gnox moxer
5N1'b ONKUCaH B TEPMUHAX TNOAKOMIIOHCHTOB, B3aMMOCBA3AHHLIX NpPH NOMOIIM CHIHANOB.

KoHkpeTnaauus KOMNOHEHTa 00ECNeuMBAET CPEACTBO CTPYKTYPHPOBAHMS JIOTMUECKON AEKOMMO3UIME NPOeKTa. TOUHBIE CTPYKTYDHBIE MK
[10BEACHUYECKHE XAPAKTEPHCTHKE KOHKPETHONO NMOXKOMITOHEHTR MOTYT ObITb OMHCAHBI 1103xe KOHKPETH3AUHS KOMMOHEHTA TakxXe obecrneunsact
MEXQIJ13M MHOTOKPATHONO MCMOJIb30BAHHS CYUIECTBYIOMX NPOEKTOB, HAXOAAIMXCH B GuOnuoTeke mpoexra.

Creunduxauma konbUIypalyy MOXET CBR3bIBATL KOHKPETHLIN JK3EMILIAP KOMIOHEHTA C CYWECTBYIOWMM OOLEKTOM NpOoeKTa, AAKE
€CIM NApaMeTpsl HACTPOIKM M TNOPTHL B OObARNEHNH OGBEKTA TOUHO HE COBMAAAIOT C MAPAMETPAMM HACTPOIKM M TIOPTAMM KOMIIOHEHTA.

9.6.1 Konkpemusayus Komnonenma

OnepaTop KOHKPETM3ANMK KOMNOHEHTA M COOTBETCTBYIOMAS CRelmdURANMS KOHPHUrypaLnn, B3STHE BMECTE,
NPEAnonaaralOT, YT0 Hepapxus G6nokos BHyTpH ofBeKTa MPOEKTA, COAEPAKAMETO KOHKPETH3AUMIO KOMMOHEHTA,
Gynmer paciumpeHa YHHKaJAbHON Konueil 610Ka, ONMpEeNe/IeHHOro APYruM OGBbEKTOM MpPOeKTa. AcnekT orobpaxenus
napaMeTpoB HACTPOMKHM M aCreKT OTOOpaXeRHMd IOPTOB B OMEPATOPE KOHKPETHM3AUMH KOMITIOHEHTa M B
CBS3HIBAKOMIEM YKAa3aHMM cneuMduxanun XoRQUrypauun MIeHTHGUINPYIOT COSAMHEHHA, KOTOPHE ROAXHH OHTH
CAE/MaHB C LEJbI0 BHIMOJHEHHS PACHIAPEHHS,

OnepaTop KOHKPETH3ALMM KOMIOHEHTA JKBHBAJICHTEH MApPE BJIOXEHHHBIX ONEPATOPOB 6JI0KA, CLEIISIONIHX
uepapxmio GAOKOB B MOAYJE MPOEKTA, COAEPXAWEM ITOT ONEPATOP KOHKPETM3AUHM, ¢ YHHUKANbHON Kommeil
nepapxud ONOKOB, COAEpXKAIUEHCS B APYroM OOBEXTE NPOEKTa (TO €CTh NOAKOMMOHEHTe). Buemmmit 610k B
aToil nape npeacTasaser ofbABIEHHE KOMIOHEHTA; BHYTPEHHMI O10K mpeacrasaser oObeKT NPoeKkTa, ¢ XOTOPHM
STOT KOMIIOHEHT cBs3biBaercs. Kaxawit ua arux G10KOB onpeneasiercs oneparopoM 6oka.

3aro/10BOK omepatopa 650Ka, COOTBETCTBYIOIIETO OOBABACHNIO KOMIIOHEHTA, COCTOMT M3 OMHCAHKS NAPAMETPOB
HAcTPOHKM M ONMCAHMS NOPTOB (EC/IM OHHM €CTh), 3aJAHHBLIX B 3TOM OOBSBJIECHUM KOMIOHEHTA, 33 KOTODHIMHM
ceayeT acmekT OToOpaXKEHHS MapaMeTPoB HACTPOMKM M acnekt oToOpaXKeHus MOpTOB (EC/IM OHM €CTh), 3AAAHHEIX
B COOTBCTCTBYIOUIEM OMEPaToOpe KOHKpEeTHM3auum KoMmnoHenTta. CMeicin aoforo miaeHTHduKaTopa, CTOSILETO B
3arosiOBKe 9TOr0 omepatopa 6/0Ka, TOT Xe, KOTOPHIl NpPHAAETCH COOTBETCTBYIOWIEMY BXOXIAEHHIO 3TOTO
HAeHTHGHUKATOPA B ONMCAHHE MAPAMETPOB HACTPOAKH, OMMCAHME TNOPTOB, acmekT orobpaxeHus MNapaMETpoB
HACTPOIKH WIN acNeKT OTOOPAXEHHS MOPTOB COOTBETCTBEHHO.

Pazgmes onepatopoB orepatopa 6/10Ka, COOTBETCTBYIOMIEr0 OGBABACHAID KOMIIOHEHTA, COCTOMT M3 BJIOXEHHOTO
oneparopa 670Ka, COOTBETCTBYIOMIETO OOBEKTY NpPOEKTA.

3aronosok omepatopa GsI0Ka, COOTBETCTBYIOIIErO OOBEKTY MNpPOEKTA, COCTOMT M3 OMUCAHHN TNAPaMETPOB
HACTPOMKKA M TMOPTOB (ECAM OHM €CTh), 33OaHHHIX B OObsaBneHMM 00beKTa, OnpexensiomeM untepdeic sroro
00BEXTA MPOEKTa, 33 KOTOPHIM CACAYIOT ACMEKTH OTOOpaXeHHMsi MAapaMeTPoB HACTPOMKM W TOPTOB (ECAM OHM
€CTh), MCMONB3YEMHX B CBA3HBAIOMIEM YKA3aHHM, KOTOPOE CBS3bIBAET IKIEMILIAD KOMIOHEHTA C ITHM OOBEKTOM.
Pasnen o6wpasiaeHuit oneparopa 6710Ka, COOTBETCTBYIOMENO OOBEKTY NPOEKTA, COCTOMT M3 OOBSBACHMIA, CTOSIMX
B paszesie oObsIBICHNI 00bEKTA, 33 KOTODHM CAEAYIOT OOBAB/ICHHMS, CTOSIIAE B COOTBETCTBYIOWIEM APXHTEKTYPHOM
tene. Pasgen omepatopos onepatopa 0s0K3, COOTBETCTBYIOLIETO OOBEKTY NPOEKTA, COCTOMT M3 NMAPA/ICABHBIX
OTNEPaToOpoB, CTOSMMX B pasfesie OnepaTtopoe OGbEKTa, 3a KOTODHMH CAEAYIOT Napa/uUIeNbHRE ONepaTopHl,
CTOSIIME B Pa3nesIe OnepaTopoB COOTBETCTRYIOMIETO APXMTEKTYPHOTO TEaa.
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Cuuicn moforo mperrnduxaropa, crommero B mwoboM MecTe 9roro oneparopa Gmoxa, Tor xe, KoTopsit
OPAAETCR COOTBETCTBYIOWIEMY BXOXAEHMIO 3TOTO MACHTRGHKATOPAa B OfbaBIEHNME OOBEXTE MAM APXMTEKTYpHOE
TEI0 COOTBETCTBEHHO.

ITpunep — Ilycts mMMeOTCH ChepyiolfHe ONMHCAHHS:

- - OfbSBJEHNE KOMIIOHEHTA
component COMP port (A, B: inout BIT);
- - cneuupERanMg KOH(PHrypaunu
for C: COMP use

entity X(Y)

port map (Pl => A2, P2 => B);
- - ONEepPaTOp KOHKPETH3AURH KOMIOHEHTA
C: COMP port map (A => S1, B => S2);
- - ofpasnenne ofbexTa M APXHTEXTYPH
entity X is

port (P1, P2: inout BIT);

constant Delay: Time: = 1ms;

Check Timing (P1, P2, 2 * Delay);

end X;
architecture Y of X iIs
signal P3 : Bit;

P3 <= P1 after Delay;
P2 <= P3 after Delay;
B : block
mbegin
“end block;
end Y;

TOIA CAEAYIOIME OnepaTops Gnoxa peanusywor cuemnenme Mepapxuu G710KOB, B XOTOpOik OOBSBICH KOMMOHERT
C c mepapxmeit 6nroxos, saxmoueHHOR B ofwexre npoexra X(Y)

C: block - - 610K KOMIIOHEHTa
port (A, B: inout BIT); - - JIOKaJBHHE NOPTH
port map (A => S1, B => S2); - - cpasmBanme
- - ¢hakTHuecKuEe/ NOKANBHHE
begin
X: block - - Gnox ofvexra mpoexTa
port (P1, P2 : inout BIT); ~ - ¢opMansHHe NOPTH

port map (P1 => A, P2 => B); - = CBA3LIBAHRE
= - JIOKaALHHX MOPTOB ¢ (POpPMABHEIMK
constant Delay : Time : = 1ms ~ - ofwasrenne us obvexta

signal P3 : Bit ; - - o6bABICHHE M3 APXMTEKTYDH
Check Timing (P1, P2, 2 * Delay); - - oneparop us oGmexra
P3 <= P1 after Delay; - - OMEpaTopH M3 aAPXHTEKTYPH
P2 <= P3 after Delay;
B: block - - BHYTpCHHSIS Mepapxus Gnoxos
be‘g.i.n
end block B;

end block X ;

end block C ;

Pacioupenust mepapxun GnOXOB, NPEQNOIATAEMHE ONEPATOPAMM KOHKPETH3IAUWM KOMIOHEHTOB, CBSSAHHHX C
ofbexTaMM MPOEKTa, PEanusyloTCcs B NMPOUECCE NPENBHIIONHEHMS MEPAPXMM MPOEKTa (CM. pasaen 12).
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97 OnepaTop reHepamHuH
Oneparop renepauuu (generate statement) ofecmeuHBaeT MEXAHU3M HTEPATHBHOIO WIH YCJOBHOTO MpPEABHI-
MO/HEHHS YACTH OTMCAHHS,

generate_statement :: =
generate_label :
generation_scheme generate
{concurrent_statement}
end generate [generate_label] ;

generate_scheme :: =
for generate_parameter_specification
1 if condition

label :: = identifier

Ecnu B KOHUE omepaTtopa reHepaumM CTOMT METKAa, TO OHA HOMXKHA NMOBTOPUTb METKY ONEpPATopa reHepauuu
(generate label).

Ilns onepatopa reHepauum co cxemMoli reHepauun (generation scheme for) crneumdukanus napamerpa
reHepanui (generate parameter specification) sBnsercs oFpsSBACHHEM NApaMETpPa TEHEPAUHHM C 3aAaHHHIM
unentndukaropom. Ilapamerp reHepaunu SBASETCS KOHCTAHTOM, THNOM KOTOpO#t saBagercss 6aszoBwi THI
AMCKPETHOTO AMANa30Ha, 3aAaHHOTO B creuudukanusd napaMeTpa TeHepauuH.

TipeneumnonHenne onepatopa reHepauum onucano B 12.4.2.

IIpumep —

B: block
begin
L1: CELL port map (Top, Bottom, A(0), B(0));
L2: for I in 1 to 3 generate
L3: for J in 1 to 3 generate
L4: if I+] >4 generate
L5: CELL port map (A(I-—1), BJ—1, A, B());
end generate;
end generate;
end generate;
L6: for I in 1 to 3 generate
L7: for J in 1 to 3 generate
L8: if I+J < 4 generate
L9: CELL port map (A(I+1), BJ+), A(D, BM));
end generate;
end generate;
end generate;

end block B;

10 OBJIACTH JENCTBHUA M BHUAHUMOCTD

B xamHOM pasnene OMHCAaHW NpaBWA, ONpejensiomue oG/MacTH AEHCTBMS H TIPABMAA, ONPENEASIONHE
BHANMOCTs MACHTH(HUKATOPOBR B pa3/IMYHHX TOYKAX TEKcTa omucaHusa. B cdopMymuposke 3ITMX InpaBHi
HCMONb3yeTCs NOoHATHE vbaacTH ofbaBieHmil.

101 O6nacrpyr o6DBDABAEHHIMH

O6Gnacts ofbsBAcHMs — 310 uacTh Tecta onucanud, OtnenpHas ofaacts obbsBaeHns hopMHpYeTCs
(TEKCTYanpbHO) CJIEAYIOIMMMH KOHCTPYKLINSIMH:

1) O6bsBneHne o0bEKTa, B3ATOC BMECTE C COOTBETCTBYIOIIMM APXMTEKTYDHHIM TENOM.

2) OGvsBnenve KoH(Urypanum.

3) O6baBneHne nNOANPOrpaMME, B3MTOE BMECTE C COOTBETCTBYIOUIMM TEJIOM MOANPOTPAMMBIL.

4) OOGvsBneHMe NAaxeTa, B3ATOE BMECTE C COOTBETCTBYIOUIMM TEAOM (€CAM OHO ECTDb).

5) O6bspneHne CTPyKTYPHOIO THNA.

6) OGpuBnenHne KOMIOHEHTA.

7) Oneparop Gnoka.

8) Onepartop mpougecca.

9) Oneparop umukaa.
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10) Kondwurypaums 6aoka.

11) Kondurypauns KOMNOHEHTA.

B xaxaoM M3 BHIICYKA3aHHHX CAyyacB CUMTAeTCsi, uT0 O6AACTD OOBSIB/ACHHE conocmasasemcs ¢
COOTBETCTBYIOMMM 00ObsiBieHHEM MaN onepaTopoM. Cuntaercs uto OGBABIEHHE CTOHT HENoCpPedCmaeHHO GHYMpU
obnactn obbsiB/icHHH, ecau 9Ta 00/MAcTh SBASETCS CaMoil BHyTpeHHeH obaacTbio, ofGbeMAOmel 510 oObsABACHME,
HE YYNTHBasg Npd 9ToM 06nacTb oObsiBaAeHMH (ECAM OHA €CTb), COMOCTABJECHHYIO ¢ CAMHM OOBSBICHHEM.

Hekoropuie ofnacTH oOBSBACHHI COCTOAT M3 pasaenabHuix uacreit. Kaxnas obaacte ofnasneHmit, TeM He
MEHEE, DPACCMATPMBAETCS KakK (JIOTMYECKM) HenpepbiBHAd 4YacTh TeKCcTa omwcaHus, CJeAoBaTeNbHO, ec/In
Kakoe-nb0 NpaBwIo ONpEeAE/seT YaCTh TEKCTA KAK TEKCT, PACHPOCMPAHAIOUUIICS OT HEKOTOpoii cneunduyeckoit
TOukM obnacTn oObsBjieHNi JO KOHI@A 9TOM 06AaCTH, TO 3TA YACTL SBASETCH COOTBETCTBYIOIMM MOAMHOXECTBOM
aToif obnacTm oObABAEHMIt (M, CJICOOBATE/NIBHO, OHA HE COACPXHT NPOMEXYTOUHHIX OOBSBACHHE MexXay
obbsiB/ieHnEM MHTEP(ENRCa M COOTBETCTBYIOWMM OOBSABICHHEM TENAA).

102 O6nactpr aedicrBuga OoOBDABAECHHUIN

IOns xaxmoi opmbl 0ObsSBICHMS NpPaBHIAMH S3HIKA ONpPEAENSETCS HEKOTOpas YacTh TEKCTa OMHCAHMS,
HaswBaeMas obnacmoelo delicmeus obvsdaenus. O0nacTei0 AeHCTBHS OOBARJEHHSI TAKXKE HA3bBIBAaeTCd 00MacTh
aeifctus.  MIOGON0 MOHSATHS, ONMHUCAHHONO ITUM OOBABACHMEM. Dosee TOTO, ecin OOBABJICHHE COMOCTABIAET
Hekotopoe obGosHauenme (6o uaentudukarop, aubo CumpoabHB Jurepan, aubo cuMBon omepatopa) C
ONHMCHBACMBIM MOHATHEM, TO 3Ta UYACTh TEKCTA TAKXE HasnBaeTcd o6nacTeio AEHCTBHMS 3TOr0 OBGO3HAUCHWA.
BryTpu obnacru AeiicTBUS NOHSTHA M TOJBKO TaM CYLIECTBYIOT MECTA, B KOTOPHIX ROMYCKAETCH MCTIONb3OBAHME
COMOCTABACHHOIO 0003HAUEH#MSI B UEIAX CCHUIKM HA ONMCAHHOE NOHATHE. Takue MEcTa ONpeAensioTcs NpaBHIAMH
BHAMMOCTH M COBMEIEHHSI.

O6nactp AeHCTBHS OGBABAECHHS, CTOSIIErO HEMOCPEACTBEHHO BHYTPH 06nacTH OOBABJICHMIL, PACTPOCTPAHACTCA
OT Hauana 3Toro ofbaBJeHMS AO KOHUA obnacty oObsBieHwmii; 3Ta uacTb ofnactm AeicTBust OOBSBACHWMI
HA3HBACTC Henocpedcmaeenoil obracmoro deiicmeus. Boaee Toro, AN KaXa0ro us oObABACHMIA, NEPEYHCICHHBX
HUXE, 06/aCTh AEHCTBHS 3TOr0 OOBSBICHHS PACIPOCTPAHAETCS 33 MPEAENH HEMOCPEACTBEHHOM 061acTH AeicTBYS.

1) OGpsiBsieHnd, cTOsSWME HEMOCPEACTBEHHO BHYTPH OObSBACHUS NaKeTa.

2) OObsiB/ieHHS. D/1EMEHTA B ONMUCAHUM CTPYKTYPHOTO THNA.

3) OGpsiBneHHe (hOpMANBHOrO NApAMETPAa B OOBSBJEHHM TOANPOrPAMMHL,

4) OObsBneHME JIOKAJBHOIO NapaMeTpa HACTPOHKK B OGBABJICHHM KOMIOHEHTA.

5) OGbsBreHNE NOKANBHONO MOPTAa B OGBSBJICHUM KOMIIOHEHTA.

6) OGbsaBnenve ¢opManbHONO NapaMeTpa HACTPOMKM B OOBSIBJICHMH OObekTa.

7) O6bssnenue ¢opManbHOro mopra B o0bsBACHUM OOBEKTA.

Tpu oTCyTCTBHM OTAEABHOrO OOBSBIEHHA MOANPOrpaMMH CHEUU(MKANMS TOANPOrPAMME, 3AJAHHAN B TeJe
noxnporpamMmsl, Beaer cebsa kxak 310 obbsBaeHue, M npaswio (3) B 3TOM Cayyae Takxe NpUMEHMMO, B KaxmoM
M3 MEPEYHCICHHBIX CIyYaeB KOHKPETHOE OObSB/IEHHE CTOMT HEMOCPEACTBEHHO BHYTPH APYIoro oOhsBJISIOMIETO
obbaBaeHNs, ¥ 00JacTh ASHCTBHMI IEPBOTO PACHpPOCTPAHACTCS AO KOHUA OGNACTM REHCTBHS BTOPOIO.

B mononneHne K BHIIEONMCAHHBIM NpPABUAAM, 06nacTb AEHCTBHS /06020 OOBIBNCHNS, COAEPXRAMEIO KOHEN
pasnena ofnbsBieHMN KOHKpeTHOro Onoka (imbo BuemmHero 670Ka, ONPEREAAEMOrO ODBEKTOM NpoeKTa, ambo
BHYTPEHHero G/I0Ka, ONpeResisieMOro omepaTopoM Onoka) pacnpocTpaHsercs Ha obbsBaeunme kondmurypanum,
KoH(urypupyiomee 3ror 6ok,

Ecan  KoHMrypaums KOMMOHEHTA WCMONB3YETCH KAaK 9AeMEHT OObABICHMH HENMOCPEACTBEHHO BHYTDH
KoH(urypauun 610Kka, KOoHHrypupyomeil KOHKpeTHHIT 610K, n ofsacTs ACHCTBHS KOHKPETHOrO OoGBbABNCHUS
COZEPXMT KOHEL, pasfena obbsaBjeHnii atroro 6jg0ka, To o6nacTb AEHCTBUSI 3TOTO OOBIBACHHS DPACTIPOCTPAHAETCS
OT Hauaja A0 KOHUA obsiacthm OObSBIACHMI, COMOCTARACHHON C 3TON KOB(UTypammeit KOMNOHEHTa. AHAJIOTMYHHIC
NpaBHIA TPUMEHSIOTCA K Kordurypaunmy 6J0Ka, HCIOML3YEMON KAK IJEMEHT OOBSBACHHS HEMOCPEACTBEHHO
BHYTPH Apyroii Koudurypaumm 6naoka, npH ycioBmm uto nepsas KoH¢urypupyer BHyTpeHHmitn 6nox. Bosee
TOro, 00/1aCTh AEHCTBHS ONMMCAHMSE MCMOJAB3OB3HHS DPACIPOCTPAHAETCS aHAMOrnyHAnM oOpaszom. Hakonen, obracrs
AeicTBust GUOIHOTEUHOrO MOAYJISl, COAEPXAWErocS B GHGAMOTEKE NMPOEKTA, PACNPOCTPAHSETCS BMECTE € 061acThio
AEHCTBHS JIOTMYECKOr0 MMeHM OHOAMOTEKHM, COOTBETCTBYIOLIEro 310 Gmbimoreke mpoekTa.

INMpuMeuyua H e — BounmeonucaHHbie NPaswia B OTHOMIEHMH 06NACTM ACHCTBHA MPUMEHMAIOTCE KO BeeM dopmaM ofvasnenus.
B uacTHOCTH, OHM MPHMEHSIOTCR TAKXKE K HESBHbIM O0bABIEHUAM.

103 BuaumMocCcTh

CMBIC/T MOSBJIEHNS MACHTH(PHKATOPA B KOHKPETHOM MECTE TEKCTA ONpeAcifercs NPABMJIAMH BHAMMOCTH, a
B CJyuae COBMEIICHHHX oObaBAcHHi — npaBuwnamm cosMemwenus. Ilox TepmmHoM maeHTndHKATOp B DAHHOH
I7IaBe MOHHMAeTcH Juoboil maeHTUdUKATOp, OTIHYHBEL OT 3ape3epBHpoBaHHOro caosa. Ilox TepMHHOM “MecTo”
B JaHHOH I/IaBE NOHMMAIOTCH TE€ MECTA, B KOTOPHX MOXET CTOSTb JIEKCHMYECKMH 3JIEMEHT (TakoM, Kak
upentndnkarop). [loag COBMEHICHHHMH OOBABACHAAMH B JAHHOW I/IABE€ NOHMMAIOT COBMEIUEHHBIC OOBSBACHUA
TIOANPOTPaMM H JINTEPAJIOB IIEPEUHCJICHHS.
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Ing xaxnoro uACHTRONUKATOPA M B KAXKAOM MECTE TEKCTA NPABHIAMK BUINMOCTH YCTAHABIMBACTCS MHOXCCTBO
ofbgeneHuil (C I3THM HACHTHOHMKATOPOM), KOTOPOE OMPEREASET BO3MOXHHIE CMBICAH MNOSUBJAEHHS 3TOr0
uaentruxaTopa. ObbasieHne CuMTacrcd oudumbim B KOHKPETHOM MECTE TEKCTAa, €CJIM COIJIACHO IpaBHIaM
BHAHMOCTH 3TO OOBSBJICHHE ONpEACASeT BOIMOXHHINA CMBICA 3toro mnosenenpd. IIpH yCTaHOBNEHMM CMHCHIA
TaKoro ofbSBICHMS BOIMOXHH IBA CJIyyast:

1 TIpaswiaMi BEAMMOCTH YCTAHOBNEH nO Kpaiineld mepe odun BO3MOXHBIN CMBICA. B aTOM Cchayuae mpasmna
BUAMMOCTH SB/ISIIOTCS XOCTATOUHHMH JAAS YCTAHOBACHUS OOBABACHUA, ONPEAC/AIOUETO CMBICA MOABICHHS
MACHTA(DHKATOPA, MM NPH OTCYTCTBHH TAKOrO 0ObsIBNCHMS — IJIS YCTAHOBJCHHUA TOrO (baKTa, UYTO 3TO MOSBJICHUE
HEAOMYCTHMO B ITCM MECTE.

2 IlpaBmnaMn BHAMMOCTH YCTAHOBJEHO 60:iee OOHO20 BO3MOXHOIO CMHCAA. B 3ToM caywae nossaenme
HAEHTN(MKATOPA AONYCTHMO B ITOM MECTE, €C/AM M TOMBKO €CNAH TOUHO OJHO cudumoe OOBSBIEHHE MPHEMIEMO
B 3TOM KOHTEKCTE /U1l MPABMJ COBMEILCHUS.

O6nbasncHHEe BHAMMO TOJBLKO B NPEAENAX ONPEAEACHHOM YACTH ACHCTBHSA; 3Ta YACTh HAUMHAETCS Cpasy 3a
ITHM OOBSB/ICHMEM, 32 MCKIIOUCHHEM OOBSIBJICHHS MONY/AS TNPOEKTA, KOTAA 3TA YaCTh HAUMHAETCH HENMOCPENCT-
BEHHO TOIE 3ape3cPBHPOBAHHOIO CJIOBA IS, CTOSIEro mocne MACHTH(HKATOPA 3TONO MOAYAS.

Buaumocts Moxer GuTh G0 KOCBEHHOM, 6o HenocpeacTBeHROM. OObIBICHHE BHANMO KOCGCHNHO B MECTAX,
onpeneadeMbuX CAEAYIOIMM NPaBUIaMK:

1) Jns nepsmuHOro Moayns, coaepxamerocss B Ombnmorexke: Ha Mecre cyddpukca B COCTABHOM HMEHH,
npeduxc KoTOporo ofosnauaer ary Gubnmorexy.

2) [Ons apXMTEKTYPHOIO TENa, COMOCTABJIEHHONO C AOHKPETHHM oObsBieHMeM oObekTa: Ha Mecte
cneuudukaunu 6noka B KoHdurypanuu Groka zns BHemmMero 610ka, uHTEPEHC KOTOPOrO ONPEAENSETCS ITHM
obbaBneHneM o0beKTa.

3) Hna obbsaBieHMs, 3a0aHHOTO B OOBSBJEHHWM MAKeTa: HA Mecre Cyddpukca B COCTABHOM MMEHM, mpeduKc
KoToporo 0603HAUaeT 3TOT Naxer.

4) Ins of/bSBJACHHS IJEMEHTA, CTOSILIETO BHYTPH OODBSIBJICHHS CTPYKTYPHOrO TMna: Ha Mmecre cyddmuxca B
COCTABHOM MMEHH, NpeMKC KOTOPOrO MOAXOAMT OAS 3TONO THNA; TAKXE Ha MeCTEe BHOOpAa (nepeR COCTABHHIM
pasgcJanTeaEM =>) B MMEHOBAHHOM COMOCTABACHMH I/EMEHTA, CTOAMICM B ATPEraTe 3TOrO0 THMA.

S) Ina npenonpeseneHHoro arpubyra, KOTODHIA NPHMEHSETCS K KOHKPETHOMY AHANA30HY OMNpPEAEICHHS: HA
Mmecre ofosHaueHus atpubyra (mocsne pasgesnurens ' ) B uMeHu atpubyta, npedmkc KOTOPOro NPHHARAEKHUT
K 3TOMY AMAMNA3OHY ONpPEAC/CHUS.

6) Ins onpenensiemoro nonbzoBateneM atpulyra: Ha Mecre obossaueHHs aTpulyrta (Mocae pasaenuTens
uMeHn arpubyra, npedukc KoToporo 0603HAuaeT MOHATHE, C KOTOPHIM 3TOT aTpuOyT comocTasneH.

7 IHOns obbasnenns ¢opMadbHOTO NAapaMETpa B KOHKPETHOM OOBSBJCHMM NOANPOrPAMMH: HAa MECTE
tdopmanbHOro ykasarens (nepel COCTABHBIM Pa3Ac/MTENEM =>) B CONCKE HMEHOBAHHONO COMOCTABJICHMS
NapaMeTpoB B COOTBETCTBYIOIIEM BbI30BE MOANPOrPAMMBIL.

8) lIna obpaBneHus JOKAALHHX NMAapaAMETPOB HACTPOMKH B KOHKPETHOM OOBSBJICHHM KOMIIOHEHTA: HA MECTE
dopManbHOrO ykasarens (nepel COCTABHBHIM pPa3fA€iMTENeM =>) B CONCKE HMEHOBAHHOTO COMOCTABACHMS
napaMeTPoOB HACTPOHKH B COOTBETCTBYIOIIEM OMNEPATOPE KOHKPETH3ALMHM KOMIOHEHTA; AHAJIOTMYHO, HA MECTE
(paKTHUECKOTO yKa3aTeasa (MOC/E COCTABHOTO PA3ACHUTEAS =>) B CMHCKE COMOCTABJCHNS NMAPAMETPOB HACTPOMKM
B COOTBETCTBYIOLIEM CBS3HBAIOLIEM YKA3aHMA,

9) Jns ofbaBACHMS JIOKAJBHOTO NOPTA B KOHKPETHOM OOBSBJIEHMHM KOMIOHEHTA: HA MeCTE (HOPMATBHOIO
ykasareas (epex COCTABHBIM DAa3AC/AHTE/NIEM =>) B CIHUCKE WMEHOBAHHONO COMOCTABAEHHSA NOPTOB B COOTBETCT-
BYIOWIEM OMNEPAaTOpe KOHKPETH3ALMM KOMIIOHEHTA; AHAJIOTMYHO, HA MecTe ¢akTHueckoro ykasarens (mocie
COCTABHOTO DA3AENMTEAS =>) B CIMCKE COMOCTABJACHMS TOPTOB B COOTBETCTBYIOIIEM CBSI3BIBAIOIIEM YKA3aHMH.

10) Jna obwsasrenns HopManbHONO NapaMETPa HACTPOAKH B KOHKPETHOM OOBSBJEHHH OOBEKTA: HA MECTE
dopMansHOro ykasaresas (mMEpeN COCTABHHEIM PAasfe/uTeNleM =>) B CIOUCKE MMEHOBAHHOTO COMOCTABACHHS
NapaMETPOB HACTPOMKM B COOTBETCTBYIOUIEM CBA3LIBAIOLICM YKA3aHUH,

11) Ins obbasacHHs ¢HOPMajAbHOrO HOPTa B KOHKPETHOM OOBABAEHMM 00bekTa: Ha Mecte (hopManbHOrO
ykazateas (mepel COCTABHBIM DA3OE/NTENIEM =>) B CIHCKE WMEHOBAHHOTO COMOCTABJEHUS NOPTOB B COOTBETCT-
BYIOIIEM CBS3HIBAIOIIEM YKA3aHMU.

Haxkonen, BHyTpu ofaacti ofbsiBiennif, COMOCTABJAEHHON ¢ KOHCTPYKLHMEH, OTIMUYHON OT obbsaBACHNS
CTPYKTYPHOIO THNA, J1060€ OObaBJIEHME, CTOSIIEE HENMOCPEACTBEHHO B ITOW OOJACTH, BHAMMO KOCBEHHO Ha
Mecte cydxpukca B pacIIMpEHHOM HMMeEHH, mpedukc KoToporo of03HAUAET 3TY KOHCTPYKLHIO.

OGbsABNAECHUE CUMTAETCH HENOCPedCMBeHHO GUOUMbIM BHYTPH ONPENEJCHHON UACTH CBOEH HENOCPENCTBEHHOM
obnactn AeHCTBUS, Ta YACTh PACTIPOCTPAHSETCS IO KOHUA STOM HENMOCPEACTBEHHOM 00/acTH REHCTBHS, MCKIIOYAs
T€ MecTa, rae 1o obbaB/jeHne CKpHITO, uT0 0ObsACHIEeTCs HuXe. OObaBNAEHHE, CTOSLICE HEMOCPEACTBEHHO BHYTDPH
BUAMMON YacTH MAKETa, MOXHO CAEJATh HENOCPEACTBEHHO BUAWMBIM NPH TMOMOIIM ONMMUCAHMS WCIOJIH30BAHMS B
COOTBETCTBMHM C MPaBuUJaMH, onucaHHbiMu B 10.4.

O6bsIBAIEHNE CUMTAETCS ckpbimbiM B PaMKax (BCEil WAM YacTH) BHYTpeHHe# obnactu oObaBjeHMil, ecmM 3Ta
BHYTPEHHSAS 001aCTh OObSBACHNMIA COREPXKHT OMOzpa 3TOro O0bSBNEHUS; BHEMHEE OObBSBIECHHE TOTAA SBISETCS
CKPHTHIM B paMKax HEMOCPeACTBEHHOM obaacTu aeiicrsust roro BHyTpendero omorpada. Kaxnmoe us asyx
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obbepnennii cuuraerca oMorpadoM Apyroro, ecam 006a OHM MMEIOT OAMH M TOT X€ MACHTH(DHMKATOP M COBMEICHHE
paspemeHo camoe Oospliec /I ORHOTO M3 ABYX. Ecam cosMewenue paspemeHo aas oboux obvapacHui, TO
Kaxaoe M3 ABYX €BAMercs omorpacoM ApYroro, €I OHM MMEIOT OOMH M TOT Xe HAeHTHM(HKATOp, CHMBOJI
oneparopa WM CHMBOJBHBIN JMTEPAJ, A4 TakXe mpopuIbp MApaMeTPOB M THNA pPe3yJbTATa.

B pamkax creumdukauuy MOANPOrpaMMB Kaxjaoe OObsBIEHHE, MMEIONIEE TOT XK€ HAEHTH(HKATOp, UTO H
3Ta NOANMpOrpaMMa, CKpero. B Takmx Mecrax OObSB/EHHE HE MOXET OHThb BHAAMO HHM KOCBEHHO, HH
HENMOCPEACTBEHHO.

Jsa oObaBjcHHA, CTOAIIME HEMOCPEACTBEHHO B OAHOM M ToM Xe obnactu obwaBiacHMit, HE HOMXHM OHTbH
omorpadamu, €CJIM TOJBKO TOYHO OJHO M3 HMX HE SBJSETCS HESBHBIM OOBSBIICHHEM NpPEIONPEACACHHONH Onepanmy.
B makmx ciyuasx npexomper€/eHHas Omepauus BCErAa CKPHTa ApyruM omorpadom. B Takmx Mectax HesBHOE
o0bsBNIEHNE CKPHTO BHYTPH BCeM 001acTH AeiCTBHS APYToro oObsBAEHMS; HESBHOE OObABJICHME HEBHAMMO HH
KOCBEHHO, HM HETOCPEACTBEHHO.

Beakumit pas, korga oOpsBAEHHE C Onpefe/eHHHM HACHTH(MKATOPOM BHMAKMO M3 KOHKDETHOM TOYKH, 3TOT
HMACHTH(UKATOD M ONHMCAHHOE NOHATHE (ECAM OHO ECTh) TAKXE CYHMTAIOTCH BHMAMMBIMH M3 3TOM TOYKH.
HenocpencTseHHass BHAMMOCTh M KOCBEHHAs BHAHMOCTb TAKXE ONpEAeNeHH JUIS CHMBOJIBHHX JIHTEPATIOB M
cuMBoNOB omepatopa. OmepaTop BHANM HENOCPEACTBEHHO, €C/IM M TOMBKO €CJIM HENOCPEACTBEHHO BHAMMO
COOTBETCTBYIOLIEE OOBABNCHHE 3TOrO0 ONMEpPaTopa.

IIpumep —

L1: block
signal A, B: Bit,;
begin
L2: block
signal B: Bit; - - BHyTpeHnwmii omorpad B
begin
A <= B after 3ns; - - osnavaer L1.A <= L2.B
B <= L1.B after 10ns; - - osmawaer L2.B <= L1.B
end block;
B <= A after 15 ns; - - osnauaer L1.B <= L1.A
end block;

104 OnuMcaHusg HUCNOANDb3OBAHHUS
Omucanne wucmonb3oBaHnd (use clause) nenaer oOpsSB/ICHMSA, KOTOpHE HBJSIOTCS BMAMMBIMM KOCBEHHO,
BHANMBIME HEMOCPEACTBEHHO,

use_clause :: =
use seclected_name {, selected_name}

Kaxnoe cocrasHoe umg (selected name) 8 onucaumu wncnoassosauus upentuduuumpyer oo u Gonee
oObaB/IEHMI, KOTOPHE CTAHYT MOTEHUMAJBHO HEMOCPEACTBeHHO Buaumeimu, Ecmm cydduxc cocrasHoro umeHu
SABJAETCA MPOCTHM HMEHEM WIM CHMBOJIOM ONEPATOPA, TO TAKOE COCTABHOE MMsl HACHTH(HUHpYET TONLKO
oObaBACHHE(S) 3TONO0 MPOCTOTO MMEHM WM CHMBOJA ONEpPAaTopa, coaepxamerocs B naxkere wiM Gubnmoreke,
ofo3HauaeMoit npegukcoM 3TOro cocrasHoro umeHn. Ecam cyddukcom apnsercs 3apesepsmposanHoe cioso all,
T0 3TO COCTaBHOE HMMS HACHTH(HUMpPYeT BCe OOBABNECHHMS, COAEPXAmMMECd B MHAKeTe WM Oubamorexe,
o6o3Hauaemoil npehHMKCOM 3TOTO COCTABHOIO HMMEHHM,

Ins Kaxzaoro onmucasus MCHOAb3OBAHMS CYNIECTBYET OnpefejeHHas o0nacTh TEKCTa, Ha3uBaeMas oGAacmbio
deilicmaus: 3TOTO0 ONMHCAHMS, IJTa O06/aCTh HAUYMHAETCS HENOCPEACTBEHHO 33 OMHCAHMEM HCNOAb3oBamus. Ecam
ONMHCAHME HCIONB30BAHMS SBJASETCH OSMEMEHTOM HEKOTOpO# obnactH oObsiBaeHuit, TO obnactp AeHCTBMA ITOrO
OMMCAHHS PACHPOCTPAHSETCs A0 KOHUA 3Toit obsacTu obbssnennii. Ecm onucanue Mcrnosb30BaHHS CTOMT BHYTPH
OIMMCAHMS KOHTEKCTAa MOAYAS MPOEKTa, TO O6MACTb ACHCTBHS STOr0 ONMMCAHMS MCHOAL30BAHMS PACTIPOCTPAHSIETCS
0 KOHIA o6nacTu oOpsBACHAHN, COMOCTABAEHHOH ¢ 3THM MoayaeM. O6nacTh ACHCTBHS ONMHCAHHA MCIOIL3OBAHUA
MOXET AOMOJHMUTENBHO OHTH pacnpocTpaHeHa Ha ofbsasiaenne xoHdurypaumm (cm. 10.2).

Ins Toro, uTofB YCTAHOBMTb, KaKHe OOBSB/JCHMH CTAHOBATCH HENMOCPEACTBEHHO BHAMMHMH B KOHKDETHOM
MeCTe TMpH¥ TNOMOIOM OMHMCAHHS MCIOJb30BAHMSA, PACCMOTPAM MHOXECTBO OOBABIEHMH, HAECHTHGHUMPOBAHHEIX
BCEMH ONMCAHMAMM MHCIIONB30OBAHMSI, 00NACTH AEHCTBHMS KOTOPHX BKJIIOYAIOT 3TO Mecto. Kaxuoe oObsuBneHME B
3TOM MHOXECTBE SIBJSETCS MOTCHIUAJBHO BHANMHM oObsBneHneM. [loTeHUMAnbHO BHAHMOE OOBLABICHHE
(aKTHYECKN CTAHOBMTCS HENOCPEACTBCHHO BHAMMHM, 33 MCK/IIOYEHHEM ABYX C/ACAYIOMMX CJIyyaes:

1) IMoreHumansHO BHAMMOE OOBABJICHUE HE CTAHOBHTCS HEMOCPEACTBEHHO BHAMMHIM, €CJIH PacCMaTPHBAEMOE
MECTO HAXORUTCS] BHYTPH HENMOCPEnCTBEHHOM obnactu AeiicTemii omorpada 3roro oGnsBICHHS.
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2) TlorennuaapHO BHAMMEE OOBSBJACHMS, MMCIOIAME OJHO M TO Xe oO0o3HAa4YeHwe, HE CTAHOBATCH
HEOOCPGACTBEHHO BMAVMEIME, €CAH KAXAOE M3 HMX HEe sBasercs Jmbo aurTepasom mnepeumcncHms, anGo
OoOBIBACHHECM MOANPOrPAMMBIL.

Hpumeuanune — Boueyxasanusie npasuna rapaHTUPYIOT, 4T0 OOBARIEHHE, KOTOPOC CTAHOBHTCR HENOCPEACTBEHHO BURUMBIM
npy NOMOUIM OIMMCAHMS MCTIOIb3OBAHMA, HE MOXET CKPHLIBATL HENOCPEACTBENHO BHIMMOE OOBSBICHHE, BMAMMOCTH KOTOPOTO YCTRHOBMEHA
ApyruM criocoGoM.

Ecav nomstie X, ofbamaennoe B nakere P, CTAHOBUTCH NOTCHIMANLHO BMAMMBIM BHYTPM nakera Q (TO €CTh NpU NOMOMWM ONUCAHHMS
ucnonb3oBanms “use P.X;”, BCTABICHHOIO B ONUCAHWE KOHTEKCTAa nakera Q), a omucanue KOHTEKCTA MOAY s NpoexTa R CORepXUT Onmcanme
ucnons3osanms “use Q.alk”, To atMM we noapasymesaercs, uto noustue X Gyaer noreHumansHo BaMMO B Moxaysie R. TomKo T€ NOHATHS,
xoropuie (axtnuecku ofpsmnenst B naxere Q, GyayT noteHUManbHO BHAMMBIMM B MOAyRe R (npu orcyrcremm xakoro-nmubGo apyroro
ONHMCAHHUE HCNONALIOBAHNS).

I0OSKoHTEKCT pasdpemeHnsd COBMCECEIMCHUS

CoBMelIeHHE ONPEAENEHO At MOANPOTPAMM M JIMTEPAJIOB NECPEYNCHACHHS.

Ilnqa coBMELICHAHX MOHATHI pa3pelIeHHE COBMEIICHHA YCTAHABJAMBACT (DAKTHUECKMHA CMHIC/, KOTOPHIH mMeEeT
NOSB/JCHHE JATEPAsa MNEPEUHCACHUS BCAKAN Da3, KOr4a NpABWIAMH BHAMMOCTH YCTAHOBJICHO, 4YTO B MECTE
MoABNEHUS TpueMiaeM Goree yeM OAMH CMHICA; PA3pEIICHHE COBMEMEHHS TAKXE YCTAHABIMBACT (DaKTHUECKMiL
CMBICT TOSBJIEHHS OMEpPaTopa.

B TakoM MecTe paccMaTpPUBAIOTCH BCe BUaMMBble oObsiBseHus. [TosB/eHHe AOMYCTMMO TOJBKO B TOM CiIyuae,
€C/IM CYIMECTBYET TOUHO OJHA MHTEPNPETALUMS KAXAOINO COCTABISIOUIECIO CAMOTO BHYTPEHHETO MOHOTO KOHTEKCTA;
MO/IHHM KOHTEKCTOM ssasercs anbo obbsasneune, anbo cneunduxanus, aubo oneparop.

TIpu paccCMOTPEHMH BO3MOXHHX MHTEPNpPETALMHA MOMHONO KOHTEKCTA HCMOAB3YIOTCS TONBKO CHHTAKCHYECKHE
NpaBuia, NpaBwia obnacTH AEACTBHS M BHAMMOCTHM W TPaBUIA, ONMCAHHHE HIKE:

1) Jhoboe npasuno, tpebyomee, YTOOH MM MM BHPAXCHHE HMEIO ONPEACTACHHBIN THIN, WIH MMEJIO TOT
Xe THI, YTO M APYroe MMsSt Win BHPAXEHHE.

2) Jhoboe npaswio, Tpefyiomee, YTOOH THN MMEHH WIH BHPAXEHMS OTHOCWIH K ONMPENENCHHOMY KAACCY
THIOB; AHANOrMuYHO, Ji0Boe mpasmno, Tpelylomee, uToOW ONpEAeNeHHHNI THH OBUT AACKPETHHM, LEJHM,
DEUCTBUTE/NbHBM, (DHIUYECKHM, YHHBEPCANbHBIM, CAMBOJBHBIM WM JIOTHYECKHM.

3) Jlboe npaswno, TpeGyromee, urobn nmpedWKC COOTBETCTBOBAN ONPEAECAEHHOMY THITY.

4) Ipasuna, TpeOylomue, uTOOH THUN arperata yCTAHABAMBAJCH MCKJIIOUMTEILHO U3 OOBEMIIOWIEr0 TOMHOTO
KOHTEKCTa, AHANOrMuYHO, npasuia, tpebyomue, utoGn THn npedukca aTpubyTa, TAN BHPAXKEHHS ONEPATOPA
BHOOpPa MAM TUn OMEpPaHAA NPeobpa3OBAHMA THNA YCTAHABIMBAAMCh HE3ABHCHMO OT KOHTEKCTa.

5) Tlpasuna ang paspemeHus BH30BOB COBMEIMEHHBIX MOAMNPOrPaMM; IS HEABHBX MpeoOpasoBaHMit
YHHMBEPCANIBHEIX BHIPAXEHUIH; IS MHTEPNPETAUMM AMCKPETHHIX AMANA30HOB ¢ PPAHMLIAMHM, MMEIOMMMM YHHMBED-
CanbHHIl THI; A/ HMHTEPNPETALMH PACIIMPEHHOTO HMMEHH, NpedMKC KOTOpOoro oG03HAUaeT mOAnmporpaMMy.

11 MOAYJH NMPOEKTA U UX AHAJIU3

B wacrosmem pasnpene pano obcyxmenme olweil opranMzammm onucammii, a TakKXe HMX aHAJIM3A M
NOCJEAYIOMErO OMpeAc/cCHAs uX B OmbamoTexe npoekra.

111 Moaxyaum npoexkra

Hekoropse XOHCTpYKumM MOryT OHTh HE3ABHCHMO NMPOAHAIM3HPOBAHH M MOMEWECHH B OMOIMOTEKY NpOEKTa;
TAKHe KOHCTPYKIMHM HA3HWBAIOTCH Modyasmu npoekma (design units). Oxun wiu Gonee momynei mpoekta B
CBOX0 OYepenb COCTaBAAOT ¢pada npoexma (design file).

design_file :: = design_unit { design_unit }
design_unit :: = contex_clause library_unit

library_unit :: =
primary_unit
| secondary_unit

primary_unit :: =
entity_declaration
| configuration_declaration
| package_declaration

secondary_unit :: =
architecture_body
| package_body
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Moaynn npoexta B hase APOEKTA AHAMMBMPYIOTCH B TEKCTYaJIbHOM ROPAAKE MX MOSBJICHHSI B SroM paiine.
PeaynbTaToM aHANH3A SRAKETCA ONPEACNCHHE COOTBETCTBYIOMIEro Gnbanoreunoro Moayas B 6mbsmorexe mpoexra.
Bu6ruomeunviti Modyns (library unit) — 3ro ambo nepsuunnii, 6o BropuuHmii Moaysae. Bropwunmiit moaysm
— 3T0 OTAENBHO AHAJMSHPYEMOE TEJIO MEPBHYHOIO MOAY/id, TIOJAYUYEHHOTO B PE3Yy/AbTaTe NPEAWAYWIENO aHAMH3A.

HMs nepBHMHOTO MOAY/S 3aAacTCs NEPBHIM BACHTHGMEATOPOM, CTOSIMM NOCAE HAYAIBHONO 3apesepBHpo-
BAHHOIO CJIOBA B 3TOM Moaysae. M3 BTOPUYHRX MOMYZEH HMEIOTCS TOMBKO APXHTEKTYPHHE TENa, HMs
aApPXHTEKTYPHOIO Tea 3ajaercd MACHTHHKATOPOM, CTOSUIMM I0C/IE 3ape3ePBHPOBAHHOrO Cosa architecture.
Kaxnuit nepsuuHmii Moynb B XOHKpeTHOH OuBAMOTEKE AOVXKEH MMETh NMPOCTOS MMS, YHHKAIBHOE B PaMKax
6ubnnHoTeKN, & TAKXE KAXIOE APXMTEKTYPHOE TEJIO, ACCOIMMPOBAHHOE C KOHKDETHHM OOBsBaenHeM oObeKTa
NpPOEKTA, AOMXHO KMETH - MPOCTOE MM — YHHKAJIBHOE BHYTPH MHOXECTBA MMEH AaPXHTEKTYPHBIX T,
ACCOLMMPOBAHHKMX C ITHM OOBABIEHUEM OOBEKTA.

Ob6baBnesns OGbEKTOB MPOEKTA, APXMTEKTYPHHE TEIA M OOBIBACHNA KOHMWMIrypauuu OnMcaHu B paspene 1.
OGbsiB/ieHHSI MAKETOB M TENAa MAKETOB ONMWCAHH B pasjgene 2.

1.2 Bab6bamoTekn nNpPpoeKTa

Bubauomexa npoexma (design library) npencraesnger coloii 3aBUCHIIEE OT Peajn3aumu CPEACTBO XPAHCHHS
MOAyJiell MPOEKTa, KOTOPHE paHee noaeeprasmuch aHann3y. KomKpeTHas peanusaums MOXET NO3BOJISThH Joboe
ynesio 6ubamorek mpoexra.

library_clause :: = library logical_name_list ;
logical_name_list :: = logical name { , logical_name}
logical_name :: = identifier

Omncanne 6mbamorekm (library clause) sanaer Jjormyeckue mMeHa s OuGAHMOTEK NPOEKTAa B IVIABHOM
okpyxennu. Onucanue GuGAHOTEKH NOSBASETCS KAK YACTH OMHCAHMS KOHTEKCTA, CTOSIIETO B HAuaje MORYJs
npoekra. Cymectsyer onpeneieHHas ofJiacTe TEKCTa, HA3HBAEMAs O6RACMbIO audumocmiu (SCOpE) ONMCAHMS
6ubanorexn; 3Ta 06MACT HAUMHAETCS HENOCPEACTBEHHO NOCIE OMMCAHMS GMEIMOTEKM M MPOCTHPACTCH AC KOHIA
ofnacty ofbgBAcHHI, ACCOUMMPOBAHHON C MOAYJEM NpPOEKTA, B KOTOPOM CTOMT 3TO ONMCAHME. BHyTpm 3Toit
o67acTH, 33 MCKIIOUECHMEM TEX MECT, TA€ OHO CKPHTO, KAXIOE JOTHYECKOE MMS, 3aAaHHOE B ONMCAHHM
6ubanorexn, obosHauaer 6GUOIMOTEKY MpPOEKTA B IMIABHOM OKPYXCHHM.

I KOHKPETHOrO JIOrHUecKoro uMeHu Ombnmorexku thakTHueckoe MMS COOTBETCTBYIOmHEX GnGimorex nmpoexTa
B IVIABHOM OKPYXCHWH MOXET GHTb (MM HET) OAMHAKOBHM. KOHKpeTHas peanwsaumsu NO/XHA oBecmeumBaTh
HEKOTOpHH MEXaHH3M /it ACCOLMMPOBAHMS JIOTMYECKOTO MMeHH GuOAMOTeKM ¢ KOHKperHoit 6mbamorexoir. Takoi
MEXAHH3M S3HIKOM He ompemensiercst. CymiecTBylor ABa kjaacca OGubamorex npoexra: paboume Gubamorexkn n
6nbauorexn pecypcos. Pabouas OuGnuomexa (working library) — 310 6ubamoreka, xyma noMemaercs
6uONHOTEUHNIT MOAY/b, NOYYEHHHH B PE3y/JbTaTe aHANM3a MOAYJAsA NpoekTa. Bubauomexa pecypcos (resource
library) — sT0 6W6amoreka, coaepxaniast Gn6AMOTEUHBIE MOAYH, CCHUTKA HA KOTOPHE MMEETCS B AHAM3HPYEMOM
Mozyae npoexTa. B mpomecce aHanM3a KOHKPETHOTNO MOXYJS MPOEKTa MOTYT YYacTBOBaTb TOJABKO OAHA paGouas
6ubauoreka n moboe umcno 6ubamorex pecypcos (Bkmouas camy paGouyio GubGmmoreky).

TMoapasymesaercsi, YTO KaXAHii MOLY/Ib MIPOEKTAa CONEPXAT HESBHO CACAYIOMHE pasAeabl ONACAHNSA KOHTEKCTa:

library STD, WORK; use STD.STANDARD.all;

Jlornueckoe mms 6ubGamorexm STD o6osnayaer OubamoTeKy nNpOEKTa, B KOTOPOM COAEPXHTCS MNaKeT
STANDARD u naker TEXTIO; 06a oHM ABASIOTCH €QMHCTBEHHHMH CTAHAAPTHHMHM NAKETaMH, OMpeneaseMBIMM
a3ukoM (cM. pasaen 14). (OnMcanue WMCTIOIL30BAHMS USE AEJNAET BCE OOBAB/ICHMS, COAEpXammecs BHYTPH
nakera STANDARD, HenocpeaCTBEHHO BHAMMBIMH B COOTBETCTBYIOLIEM MOAYJe mpoekTa; cMm. 10.4). Jlormueckoe
uma 6nbanorekn WORK ob6o3Hauaer Tekymyio pabouyio 6HOMMOTEKY, MCNOAB3YeMYI0 B NPOLECCE aHATH3A.

BropuyHHii MOIYJb, COOTBETCTBYIOMMIT KOHKPETHOMY MEPBMYHOMY MOAYJIO, MOXET OHTbh NMOMEINEH TONBKO
B Ty OMOMHOTEKY HpPOEKTa, B KOTOPOH pAaclo/IOXEH 3TOT HEPBHUUHBIA MOAYJIb.

Il pume uaunue — Ipoexr A3vika NPeANIONaraeT, uto Copepumoe GuBaHOTEK PECypCoB, NEPEUMCNEHHBIX B OMUCAHUAX
6uGnMOTEKH, CTOALMX B ONMCAHMM KOHTEKCTa MOAYJA NPoekTa, GymeT OCTaBaThCR HEM3MEHHBIM B MPOLECCE AHA/M3A STONO MOayns (3a
MCKJIIOUEHHEM TOTO Crydas, koraa Gubnmorexa pecypca oaHOBpemeHHO smasercs u paGoueit 6ubnuorexoin).

Pexomengyerca, urobn Gubanorexa STD conepxana Tonbko te Gubnmoreunbie MOAYNW, KOTOpPBIE COOTBETCTBYIOT MOAYASM NpPOEKTa,
ONMMCAHHBLIM K@K Y4CTh PYKOBOACTBA MO N3bIKy. ITa COBOKYNHOCTL MOAYJEH MOXET MEHSMTLCS CO BPEMEHEM M0 MEpe PA3BHMTHR A3bIKA;
omuako noprafunbHocTs npoextos Gyaer yayummenwa, ecam ans moGoit koukpernoit Bepcum sasbika Gubamoreka STD comepXMT n3BecTHbIl
nabop Gubamoreunbix momyJedt.

113 Onducaumne KOHTEKCTaA
Onucanne KOHTEKCTa YCTAHABJMBAET HAYAJBHYIO Cpedy, B KOTOpPOH aHANM3MPYETCS MOAYJAb NPOEKTa.

context_clause :: = { context_item }
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context_item :: =
library_clause
| use_clause

Omncanne GMOGAMOTEKHM 33Ja€T JIOTMUECKME MMEHa GMOMHOTEK, CCHUIKA HA KOTODHE MOXET MMETh MECTO B
moBom moayne mpoekta. Onucanust GuGnmorex manst B 11.2, Ommcanme mcnonp3oBanus (use clause) menaer
onpeneneHHbe OObABNEHNS HENOCPENCTBEHHO BHAMMBIMM BHYTPH MOAYAS mnpoekta. OnuCanust HCNOAL3OBAHMS
paHu B 10.4,

3aBHCHMOCTH MEXAY MOAYJSAMHM MPOEKTA YCTAHABNMBAIOTCH ONMUCAHHUSIMM MCIOJb30BAHMS, TO €CThb MORYJb
NPOEKTA, KOTOPHI SBHO WJIM HESBHO CCHUIAETCA HA Apyrme OnOinoTevyHHEe MORYJIM B ONMMCAHMM MCTONB3OBAHMS,
3asucum (depends) or arux GmbamoreyHsix Moayied. DTH 3ABMCHMOCTM OKA3HBAIOT BJIMSHUE HA XOMYCTHUMBI
nopajoK aHanusa moayneii mpoekta (cm. 11.4).

NMpumeuanne — IMpaBura MCNOALIOBAHHA ONMCAHWI MCMOABL3OBAHMSA TAKOBbI, YTO HE3ABMCMMO OT TOTO, MCHIONB3YETCS MMS
6uGauoreunoro moxyas opuu uin Gonee pa3 B NPHMMEHNEMBIX OMMCAHMSX MCNOALIOBAHMA WJIHM JAXKE B OHOM KOHKDETHOM OMWCAHHM
Hcnons3osarus, addexr Gyner oaum H TOT XKe

114 TMopsasanok aHaauasa

Ipasuna, ycTaHABAHBAOmMME MOPSAOK, B KOTOPOM MOAYJM NPOEKTA MOrYT AHAJM3UPOBATHCH, BBITEKAIOT
HENOCPEACTBEHHO M3 NPaBHM/ BHAMMOCTH, 3 MMEHHO:

1) HepsmuHnit MOAY/b, HA MMS KOTOPOTO MMEETCH CCHUIKA BHYTPH KOHKPETHOTO MOAYJsl MPOEKTa, JOIKEH
AHATM3UPOBATHCS PAHBIIE ITOTO MOAYJS,

2) IlepBuuHblil MOXYJb AOKEH AHANM3MPOBATHCH paHee JHODOr0 COOTBETCTBYIULENO BTOPHUHOIO MOAYJIS.

Hopsaox aHaAM3a NpoeKTa HE MAONXKEH MPOTHBOPEUMTh TNOPSAKY, ONPENENEHHOMY BHILEYKA3aAHHEIMHA
NPaBUJIAMH.

Ecnu B npouecce aHaau3a MOAY/S npoekta obHapyxmBaerca kakas-nubo owmbka, TO MOMBITKA AHANN3A
OTBEpraeTcsi, NMpM ITOM HE OKA3BIBAETCH HMKAkoro adekra Ha Tekymyio pabouyio Gubmmorery.

KoHkperHnii GubanoTeuHsiii MOAy/Ab 3aBHCHMT OT M3MEHEHMs Jio0Oro GMOAMOTEUHOro MOZYJs, MMS KOTOPOro
HCTIONb3YeTCs BHYTpU 3TOro GuGamoreunoro moxyssi. BropuuHbii MOAY/Ib MOTEHUMANBLHO 3aBACHT OT MSMEHEHHS
COOTBETCTBYIOWIEIO €My NEPBHYHOIO MOAy/s. Ecyiu 6nbanoTeuHslii MOAY/Ib M3MEHSIETCS (HAMpUMEp, B PE3y/IbTaTe
NOBTOPHOIO AHAJM33 COOTBETCTBYIOIETO MOAYJISl NPOEKTA), TO BCE GUOIHOTEUHBIE MONY/IH, KOTODHE NOTEHIAANBHO
33BHCST OT JTOT0 M3MEHEHMs, CTAHOBATCH YCTADEJBIMH M JO/DKHH OHTh NOBTOPHO AHANM3MPOBAHM, HPEXIE
yeM HX MOXHO GYyAeTr MCIONb30BATh BHOBB.

12 TIPEABBIMTOJHEHUE K BLINMNOAHEHHE

IMpouecc, nmpu moMowM KOTOPOro obmdeicHne AocTHraer cBoero 3GxbeKTa, HAIWBAETCH NPedebinoAHEeHUEM
ororo obbapnenus, ITocre CBOEro HpeABHNONHEHUst OOBIBACHME CYMTAETCS MPEABHNOMHEHHMM. {0 OKOHuaHMS
CBOETO NMpEBHINOMIHEHHS (A4 TAKXKE M 0 NPEABHIONHCHHA) OObIBJICHME €IUE HE CUMTAETCS NPEABHNONHEHHBIM.

IpensninonseHne TakXe ONPEAENEHO A/ MEPAPXMIA MPOEKTOB, PA3nE/OoB OObSBJIECHHIA, PA3NENOB ONEPATOPOB
(comepxamMx NapanejbHHE ONEPaToOph) M NAPAJUICIBHHX OnepaTopos. IIpeaBHNOIHEHHE TAKHX KOHCTPYKUMIA
HeobXoxuMo, YTOOH B KOHEUHOM CYETE MPEABHWNONHMTb OGbSB/ICHHMS, OMMCAHHHE BHYTPH 3THX KOHCTDYKLHIL.

Jdng Toro, uToSn BHMNOJHHTD MOAEAb, MEPAPXHsl NPOEKTA, ONPEACNSIONMAS JTY MOAEAb, NODKHA OBITH
npeABHNOAHEHA, 3aTeM MMEET MECTO WHuuManmsaums uneneil. Hakowen, mpoucxomur Moaenuposanme. Mopesmn-
POBAHME COCTOMT M3 MOBTOPSIOMIETOCS BHIIOJIHCHHS YUKAQ MOOENUPOGAHUS, B TEUEHHE KOTOPOrO OCYHISCTBISETCS
BHINOJIHEHAE TPOLECCOB M Moaudukaums ueneis.

121 MpenBHNOANHEHHE HMEPAPXHUH NPOEKTA

ITpeasrnonHeHNne HEPapXHH NPOEKTa CO3TAET MHOXECTBO NMPOLECCOB, B3AMMOCBI3AHHHIX MpPM [OMONIM UEmeil;
910 MHOXECTBO NpPOLECCOB M HEneil MOXerT GHTb BHIOJIHEHO JUISi MOACAHPOBAHHS INOBEACHHS 3TOTO MPOEKTA.

Hepapxus npoexta Moxer OhTb onpefencHa oObekToM mnpoekTa. IIpeABHNONHEHHE HEPAPXHHM IPOEKTa,
onpefieNeH ol 3THM CNocoGOM, COCTOMT M3 INPEABHIOJIHEHHS ONMEpaTopa 610Ka, SKBHMBAJEHTHOIO BHEIUHEMY
6Gn0Ky, ompemenseMoMy 3TMM OOBEKTOM NpPOEKTa. JKBHBAJEHTHHI oneparop 6noka onpeaencs B 9.6.1.
Ipeasunonuenue oneparopa 6noka onpeaenero B 12.4.1.

Hepapxust npoekTa Moxer OuTh Takxe onpegencHa kondurypammedt. Ipexsmnosuenne xomurypanun
COCTOHT M3 NpPEABHNOIHEHHS onepatopa (Jioka, SKBHBAJIEHTHONO BHewWHeMmy 60Ky, onpenensieMoMy OOBEKTOM
NpoexTa, KoHdurypupyemMumM 3rtoii KoHdurypaumeit.

IMpeapunonnenne onepatopa 6r0ka BiEUET B MEPBYI® OYEPEAb NPEABHIOIHCHHE KAXAOTO €I HenpExBhi-
NOJIHEHHOIO MaKeTa, ucnoabdyemoro B 31oM Groke. (ITaker MCmonB3yercs BHYTPH KOHKPETHOH KoHbMrypaumu,
€CAM HMS 3ITONO NaKeTa, JuGo crodmiee OTAEAbHO AHGO sBasOmeecs NPeMKCOM B PaCIIMPEHHOM MMEHM,
HCNOAB3YETCA BHYTPH 370l KOR(DHrypauuu). AHAJOIHYHO, NPECABHIIOIHEHAE KOHKPETHONO NAKETa BJICYET B
IEpBYIO ouepeAb MPEABHINOJHEHHE KAXAONO €lie HENpPeABHIONHEHHOIO NAKETa, MCNOJMb3yeMOrO0 BHYTPH IJTOrO
nakera. IlpeaBHnonHenye makeTa KOMOIHATEIBHO BKJIOUAET NPEABHIONHEHHE pasfena oObSBNACHHI, CTOAMIErO
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B OOBSBNICHHH NMAKeTa, 33 KOTOPHM CleAyeT NpeABHNOJHEHHE Pasfena o0bsBIeHHHA, CTOSIUENO B COOTBETCTBYIOEM
TesIe NMAKETa, €CAM OHO €CTh. IlpemBimosHeHwe pasjgena ofbasieHmi onpenenexo B 12.3.

122 MpeaswmnoasHeHuUue 3aronoska 6Onaoka

Ipensunoanenre 3aronopka Gnoka (block header) cocTOMT ¥M3 NpPEABHNONHEHMS] ONMMCAHHMS TAPAMETPOB
Hacrpoitkn (generic clause), onucanus orofpaxeHHs MapaMETpOB HACTPOMKM (generic map clause), omucaHus
nopros (port clause) m onmucanmsa orobpaxeHus noprop (port map clause) B yKasaHHOM HOpSAKE,

12.2.1 Onucanue napamempos nacmpoiiku

IpeasnnonHenne onucaHns NMapaMeTPOB HACTPOHKH COCTOMT M3 MNPEABHIIOJHECHHS KaXAOIO H3 SKBHBAJEHTHHIX
OTACNbHHX OObaBACHMI NApaMETPOB HACTPOMKH, COAEPXKAWMMXCS B 3ITOM ONHMCAHMM, B 33JaHHOM TNOPSAKE.
Ipensrinonnenue obbgaBaenns napamMeTpa HACTPOMKHM COCTOMT M3 NPEABHINOJHCHHS YKasaHusa NoAaTHna (subtype
indication) ¥ mOCNERAYIOWEr0 CO3NAHMS KOHCTAHTH HACTPOHKM (generic constant) 3TOro noaTwma.

3HaueHHEe KOHCTAHTH HACTPOMKM HE OMPEREJEHO A0 T€X MOp, NOoKa He OyAST MpPEABHNOIHEHO MOCICAYIOLIEE
onucanne oTobpaxeHns NapaMeTpoB HACTPOMKM, WIM, MPH OTCYTCTBHM TOC/IEIHETO, AO TEX NOp, NMOKa He Oyaer
BHIUAC/ICHO HESIBHOE OTOOpaXkKeHHE, COMOCTABJEHHOE C HTOM KOHCTAHTOH HACTPOWMKHM, ONPEAC/SIONIEE 3HAUCHNE
9TOM KOHCTAHTHI.

12.2.2 Onucanue omobpaxenus napamempos HacmpoiKu

INpeasunonuenre onucaHus OTOOPAXEHAS NAPAMETPOB HACTPOMKM COCTOMT M3 TIPEABHIMOJHEHMS CHMCKA
COIIOCTaBJIEHMsI TApaMETPoB Hacrpoiiku (generic association list). Cnwmcok comocTaBjieHMsi COAEPKMT HESBHBIN
9JIEMEHT comocTaBicHHa (association element) mng xaxmoi KOHCTAHTH HACTPOMKM, VIS KOTOPOH HET SBHOIO
conmoctasnenust; dakTuueckas yacte (actual part) TAKOro 37AeMEHTAa COTIOCTABJAEHMS npencrasasgeT coboit messHOE
Bupaxenne (default expression), cocrosimiee B OObSBJACHHHM 3TOM KOHCTAHTHI.

Ipeasunonuenne CNKMCKAa CONOCTABACHHA NAPAMETPOB HACTPOMKM COCTOMT M3 NPEABHITIONHEHMS KAaXIOTO
3/IEMEHTA COMOCTABJIEHHUS NApAMETPOB HACTPOMKM B 9TOM cnucKe. [IpenBnimoHEHne SJeMEHTa CONOCTABJICHHUS
MapaMeTpPoOB HACTPOMKH COCTOMT W3 NpeABHmosHeHnst ¢opMaapHoli uyactu (formal part) M BHIUBCHEHHS
cdakTHueckoft uyacTm. KoHCcranTa HACTpOMKM MM €€ MOAJNEMEHT, ofo3HauaeMbie (GOpMaJbHONH UYacTbIO, 3aTEM
MHHUMATUSHPYIOTCS 3HAYCHHUEM, NOJIYUYAEMHM INPH BBIUMCACHNH COOTBETCTBYIOWIEH (haKkTHUEecKo# 4acTH.

12.2.3 Onucanue nopmos

Mpensunonsesye OMHUCAHAA TOPTOB COCTOMT M3 MPEABHMOJHEHAS KaXAOTO M3 SKBHBAJICHTHHX OTAC/IBHBIX
obpsBsieHnit NOPTOB, COAEPXALIMXCA B 3TOM ONMCAHMM, B 3afaHHOM nopsake. IlpensmmonHeHne ofbsaBjacHAs
NOPTa COCTOMT M3 HNPEABHIOIHCHHS YKAa3aHWS NMOATHIIA M NOCIEAYIOWIEr0 CO3AAHMSl NMOPTAa 3TONO MOATMNA.

12.2.4 Onucanue omobGpaxenus nopmos

IpenBuinosHERNE ONUCAHNA OTOOPAXXEHUS MOPTOB COCTOMT M3 INPEABHIIOAHCHMS CIIMCKA CONOCTABJICHHS NOPTOB
(port association list).

IIpeaBHnONHEHNE CMHUCKA COMOCTABACHNS MOPTOB COCTOMT M3 NPEABHINONHEHHMS KaXIOTO JJIEMEHTa CONMOCTAaB-
JICHHS TIOPTOB B 3TOM ChucKe. [IpeBHIMOTHEHHE J/EMEHTAa COMOCTABACHHA MOPTOB COCTOMT M3 NPEABHNOAHCHHUS
tbopmanbHOt YaCTH; NOPT MAM €O MOASNIEMEHT, 0003HAUAEMHIT ITOM UACTBIO,3aTEM COMOCTABIAETCS C CHTHAJIOM,
oBosHauaeMbM pakTHUECKOi uacThio. Takoe COMOCTAB/NEHME BJCYET TPOBEPKY OTPAHNUCHHIA, HANArdeMHX Ha
comoctasneHus nmopros (cMm. 1.1.1.2)). Bosumkaer ommfxa, ecnim 3Ta NMpOBEPKA HE MMEET ychexa.

Ecsm popr THna in B CBOEM OOBSABICHHH COACPXHT HESBHOE BHPAXEHME, HO IS HEro HE 3anaH
SJIEMEHT CONOCTAaBJCHMs, TO ITO BHPAXEHAC BHUHCISETCS M MOJYYECHHOE 3HAYCHHE CTAHOBHTCS 3HAYCHHEM
STOTO MopTa.

123 MMpeanrnnoanHeHHEe pasagena o6bpaBAEHUIM

[pexsunonnenne pasnena oOLIBACHHA COCTONT M3 NPEIBHIONHCHUS BXOASIHUX B HETO JIEMEHTOB OOBABACHMI
(declarative item), ecim OHM ecTb, B TOM NOPSAKE, B KOTOPOM OHHM DACNONOXEHH. B ompenencHHuX Cayuasx
NPEABHIIONHEHNE J/EMEHTA OOBSBJICHHI BJICYET BHUMCJICHHE BLIPAXCHHUI, CTOSMMX BHYTPH 3TOTO IJ/IEMEHTA
obbssnennit. 3HaueHnme kaxmoro obpexra, 0003HAUAEMOrO NEPBHYHBIM B TAKOM BHIPAXEHMM, AOXKHO OHTH
OINpEAE/SICHO BO BPEMS BHYNC/IECHHS 3TOTO BHIPAKEHHS.

Mpume ua H ue — W3 BHIICYKASAHHBIX TPABMJ CNEAYET, 4T0 MMS CHrHAna, OOBLABAECHHOE BHYTpH OJIOKR, He MOXeT GbiTh
HCMOJIL30BAHO B BHIPAXKEHHSAX, CTOALIMK B dNEMEHTaX ofbsiBfieHMi BHYTPH 610Ka, TAaX KaK 3HAYEHWE CHIHA/IA HE OMPENENEHO A0 TeX nop,
noxa Mepapxus npoexta He Oyzer npexsbinonHeHa. OAHAKD NAPAMETP-CHTHAN MOXeT ObiTh HCMONB3OBAH B BLIPAXKEHMAX, CTOSWIMX B
anementax OObaBNEHMIM, KOTOpbIE B CBOK OYEpEAb WCTIOAL3YIOTCA B pasiene OOBHBNEHMIT NOXAPOrPAMMBbI, HO MPH YCJIOBMH, uTO 3Ta
MOANPOrPAMMA. BBI3BIBAETCS TONBKO NOCJAE HAUANA MOAEJIMPOBAHMA, TAK KAK 3HAUEHHE KAXZOTO CHrHana GyAeT OnpeaeneHo TONAbKO K 3TOMY
MOMEHTY.

12.3.1 IIpedevinonrenue obvsdaenus

INpensumonnenue oObsBicHAS CO3NAET OOBABASEMEIT SJIEMEHT.

Ins xaxporo ofbsBAEHHS MpaBWia SA3HKA (B YACTHOCTH npasuia obnacTd AEACTBMA H BUAMMOCTH) TAKOBHI,
uTO JHGO HEBO3MOXHO, JMGO HENOMYCTHMO MCHOJB30BATH KOHKPETHHIl 3JIEMEHT N0 MPEABHIIOJHEHNS OGbABICHHUS,
ONMUCHBAIOWEro 3TOT 37eMeHT. Hampumep, HEBO3MOXHO HCNOMB30BATh MMS THNA AAf OObiBIEHHS OOBEKTa OO
TOTO, KaK COOTBETCTBYIOmEe OObsBiAcHME THna He GyAET NPEABHIIONHEHO. AHANOIMYHO, HEJONYCTHMO BH3HBATDL
MOATIPOTPAMMY AO TNPEABHINOMHEHHA €€ Tea.
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12311 O6vaearenus u meana nodnpoepamasu

MpenswnonHenne OObSBACHUS NMOANPOrPAMMBE BJIEUET NPEABHINOJHEHHE cnucKa HHTepdeiica napamerpos
(parameter interface list) sToro ofbsiBNieHHs; 9TO B CBOIO OYEPEdb BJICYET NPEABHIIONHEHHE YKA3aHHS IOATANA
Xaxaoro IneMEeHTAa HHTepdelica € ULEAb0 YCTAHOBUTh MOATHI Kaxaoro (opMajspHOrO HapaMeTpa IToit
noanporpamMet, [IpeaBHnojHeHHe TeAa HOANPOrpAMMEL HE HMEET HMKakoro apyroro 3dxpekra, Kpome
yrBepXacHHd TOro ¢akTa, UTO O5TO TEJO MOXET TENepb MCIONb30BATBCH /IS BHITOJIHEHUS BH3OBOB OTOM
TIOANPOTPAMMBI,

12312 O6v26arenus munoa

MpenpuinonneEne oObsABAcHMS THNA B OOMIEM COCTOMT M3 NPEABHIMOMHEHHS. ONpenejaeHWs Tuma (type
definition) u co3ganms atoro Tuna. JIng OrpaHHYEHHONO MHACKECHPYEMOTO THIMA MPEABHIIOJHEHHE €UIE COCTOMT
M3 NPEABHNOJIHEHASA 3KBUBAJICHTHOIO AHOHMMHOIO HEOIPAHMUCHHOTO MHAEKCHPYEMOrO THUIA, 38 KOTOPHIM CJAEAYET
NPEABHINOJIHCHAE MMEHOBAHHOIO MOATHAA JTOM0 HEOrPARMYEHHONO THMA.

Ipeasunonmsenne onpeaeseHns nepeumcasemoro Thna (enumeration type definiton) ne uMeer HHMKaxKoro
apyroro pdexra, KpoMe CO3AAHHMS COOTBETCTBYIOIUIETO THNA.

IIpeABHIIONHEHHE ONpeAcAcHus UEJIOro, naasawimgero wm ¢usmueckoro Tuma (integer-type definition,
floating-type definition, physical-type definition) cOCTOHT H3 NPEABHNOJHEHHUS COOTBETCTBYIOLICTO YKA3AHHA
nogruna. Jast onpegescHust (PM3HYECKOrO THNA Kaxpoe oObsasneHHe eauHuusl (unit declaration) B 3ToM
ONpefCACHNH TAKXe NpenABHIOIHAETcs. [IpeasunonneHue oObsaBaeHns PU3NYECKON SAMHMLL HE HMEET HHKAKOTO
apyroro abdexTa, KpoMe CO3AAHHSA EAMHMIB, ONPeAeNsdeMOll OOBIBICHHEM EAMHMLL.

IIpenninonHeHne onpeesicHns HEOrpaHMUYEHHONO MHAEKcMpyemoro Thma (unconstrained type definition) cocromr
¥3 MpEABHNONHECHUS YKA3aHHS MOATHNA JjemeHTOR (clement subtype indication) 3TOro MHIEKCHMpyeMOro THma.

ITpensunonsenne onpeaencHus CTPyKTypHoro tmna (record type definition) cocTonr M3 npexBHIONHEHHS
IKBHBAJICHTHHIX OTAE/bHHX 0ObsiBAcHNM 3nemenToB (element declaration) B 3apanHoM nopaake. Ipeaswnonnenue
OObABNCHNA 3NIEMEHTA COCTOMT M3 NPENBHIIONHEHUS yKa3aHWs NMOATMHA dneMenTa (clement subtype indication).

Ipenpunonaenne onpenencHus CChlouHOr0 THHA {(access type definition) COCTOMT M3 nNpeIBHNOAHEHUS
COOTBETCTBYIOMIENO YKA3aHWs TIOATHMA.

12313 O6v26nenus nodmunose

IMpeassmonuenne obbasacuusa noaruna (subtype declaration) cocToMT M3 MPEABHNOAHEHHS YKA3aHMS NONTHIA.
TIpensunonHeHne yxa3aHus NMOATHNA co3naer moarun. EciM 3T0T MOATHN HE COAEPXKMT orpaHuueHme (constrain),
TO 9TO TOT Xe MOATHM, KOTOph o6o3Hauaerca MeTkoit Tuna (type mark). IIpeasHnonHEHHE yKa3aHuS NMOATHNA,
COAEPXAMIEN0 OrpARMUYEHHE, COCTOMT M3 CJICAYIOMIETO:

1) CrHavana npeaBBINOMHSETCS OrpaHMYCHHUE,

2) 3areM aenaercs NPOBEPKA HA COBMECTHMMOCTh JTOIO OrPAHHUEHHS! C THIIOM WM NOATAIIOM, O3HAYAEMBIM
Metkoit tmna (cM. 3.1 m 3.2.1.1).

IIpeaBHnonHEHUE OrpaHMYEHHS AMANA3OHA (range constraint) COCTOMT M3 BHUMCACHHS 3TOTO AMANA30HA.
BuuncieHne AuManas’oHa onpenesiseT IPaHMIH M HANMpaBJEHHE 3TOr0 ananasoHa. [IpeaBHNOJHEHNE OTPaHMYECHHS
unzgekca (index constraint) COCTOMT M3 MpeABHINOJHEHHS KAXIONO M3 AMCKPETHHX Auanasonos (discrete range)
B JTOM OTpaHMYEHMH MHAEKCA B NODSAKE, HE OnpeAesiseMoM A3bKoM. IlpenBHINoJHEHVWE OTPAaHMYCHHS PasMepa
(size constraint) COCTOMT W3 BBIYHCJICHUS BbIPAXEHHS.

12314 O6v3e6aenus ob6vekmoa

MNpensunonxerne ofpasnenns obbekTa (object declaration), onuceBaromero o6bekT, OTTHUHRI OT (halinoBOrO
00beKTa, MPOUCXOAUT B CAEAYIOWIEM MOPSAKE;

1) Cuavana mpeaBbinonHsieTcs ykazaHue noatuna. TeMm caMbiM yCTaHAaBAMBAETCS TOATHII ITOTO oOBEKTA.

2) Ecnu oOpsiBieHHE 00BEKTa COHEPXHMT $BHOE WHHUMAJM3UPYIOLIEE BbHIPAXXEHHE, TO BBIYHCICHHEM STOTO
BHPaXEHHS TOJYYAeTCsl HAyanbHOE 3HAueHHe ITOro o0bekTa. B nmpoTMBHOM ciyuae ycraHaBAMBaeTcs HESBHOE
HAYaJIbHOE 3HAYEHHeE.

3) O6mexT cosmaercs.

4) HauaspHOe 3HAUCHHME IIPHCBAMBAETCH OOBEKTY.

Wunumannsanns Ttakoro ofpexta (mmGo Bcero oObekTa, GO €ro NONINAEMEHTA) BJAEUET NPOBEPKY Ha
NIPMHAIEXHOCTh HAYAJLHOIO 3HAUEHWd moaTHmy 3toro ofvekra. Jnd MHAEKCHpyemoro ofbeKra, OMHCAHHOIO
oObsiBrieHueM OOBEKTA CHMrHAJA, NMPUMEHSICTCS HesiBHOE npeo6pasoBaHME mMOATHNA, KAK B CAyyae omepaTopa
TIPUCBAMBAHMUS, €CJIH TONBKO ITOT OOBEKT HE ABASETCS KOHCTAHTOM, MOATUIIOM KOTOPOH SBAKETCS HEOrpaHHUECHHBIN
MHAEKCHPYEMBH THI.

Mpensuinonsenne ofpsaeaenns GaloBoro oObEKTd COCTOMT M3 NPEABWIOIHEHHS YKa3aHUS MOATHNA, 34
KOTOPHIM CJIefyeT co3faHue roro ofpekrta. 3atem BHUHMCASETCS Jgormueckoe umsi daiina u daitosomy obbexty
COMOCTAB/AAETCH COOTBETCTBYIOWIMH (puanyeckmit daiu,

Mpumeuanue — OnucanHsle NPaBMAA NPUMEHSIOTCH KO BCeM ofbamiiennsM 06bexkToB, 3a MCKMIOueHHeM ofbsaBieHuit nopros

M NapaMeTpoB HACTPOMKHM, MPEABLINONHEHHE KOTOPhIX onmcano B 12.2.1—12.2.4,
Boipaxenne, MHHUHATHIHPYIOUIEE KOHCTAHTY, He 06S3aTesbHO AOMKHO OBITh CTATHUECKMM BBIPAXKEHHEM,
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12315 O6va6acnus donorHUMEAbHBX UMEH

MpensunonHenue ofbpgsaeHus AOMOAHMTENBHOTO MMeHH (alias declaration) COCTOMT M3 RpeIBHMOIHEHMS
YKa3aHusS MOATHMNA /IS YTBEPKIACHUS MOATHIA, COMOCTABAAEMOTO ¢ 3THM MMEHEM, 33 KOTOPHIM CAEAyeT COo3naHue
JONOHUTE/IBHOTO MMEHH KAaK A/IbTEPHATMBHOIO 119 MMEHH O0BEKTa, 3aAaHHOrO B 2TOM ofbsBicHMM., CosgaHue
JONOMHATENBHONO MMEHH AN MHAEKCHPYEMOro oObEKTA BJAEYET NPOBEPKY TOr0, YTO ITOT MOATHI BKJIOMACT
COOTBETCTBYIOWIMI DJIEMEHT AN KAaXOOTO 9/71EeMEHTAa 3TOro o0bekrta. BosHukaer ommbka, ecsm Ta mpoBEepKa He
HMEET ycmexa.

12316 O6vaceaenus ampubymogd

Ipenssinonnenve obpaeacHus atpuGyra (attribute declaration) ne nMeer HHKAKoOro apyroro addekta, KpoMme
coszanus wabmoHa AAs OnpeseseHust arpnbyToB 3/71EMEHTOS.

12317 O6vse6arenusn kxkomMnomneimooao

IMpeneunonsenne ofpsiBaeHNs KOMNoHeHTa (component declaration) He MMeer wukakoro apyroro addekra,
KpoMe co3gaHusl WAa0JOHA A/ KOHKPETH3ALMH SK3CMIUISPOB KOMMOMEHTA.

12.3.2 Hpedavinoanenue cneyuchuxaru

Ipensunonuenne cneuudukanun (specification) He umeer Hnkakoro apyroro addiekra, KpoMe COnocTaBACHUS
HONOMHKTENbHOK HHGbOPMALUMM C paHee OOBABAECHHBIM IJEMCHTOM.

12321 Cneyuopurxayus ampubymoada

Hpensunonnenne cneundukauun atpubyra (attribute specification) MpoucXoamT B chegyrOWEM NOpPSAKE:

1) Oas Toro, utolel YCTAHOBHMTh, KAKHE IJEMEHTH 3aNEHCTBYIOTCH cneumdukaumeit arpubyTa, npeasHnon-
Herca cneundnxauus nonstna (entity specification).

2) IIna onpenenacHHs 3HAYCHHUS ATPUOYTa BHIUMCHSETCHS BHIPAXEHHE.

3) Cospaercss HOBBIN SK3EMIUISIP YKA3AHHOTO arpulyTa M COMOCTABASETCA C KAXALIM M3 334€iCTBOBAHHBIX
9/IEMEHTOB,

4) Kaxaomy HOBOMY 9K3eMILIapy aTpulyTa mpHCBAMBAETCH NOAYYEHHOE 3HAYEHHE.

IpucBayBanMe 3HAYEHHs IK3EMIAPY KOHKpPEeTHOro aTpubyta BjedyeT NMpPOBEPKY HA NMPHUHALJIEKHOCTh 3ITOTO
3HaueHUd MOATHMY yKasaHHoro aTpubyra. Ins arpmbyra OrpaHMYEHHONO MHIAEKCHPYEMONO THMMA CHAYana
NPHMEHSETCH HesiBHOE npeo0pasoBaHye MOATHNA, KaK B oneparope npucsausauns., Hns atpnbyra Heorpann-
YEHHOTO MHAEKCHPYEMOTO THIIA B TAKOM Npeo0pasoBaHMM HET HEOGXONMMOCTH; OrpaHHMueHHusi 3toro aTpubyra
onpeacsSIIOTCH OrpAHHYCHHUSIMH CAMOI0 3HAUCHUS.

Ilpumeuanmue — Bupaxenne B crnenudukaunu arpubyra neoGasareapio A0MKHO OGbITh CTATHUECKHM BLIPAXKECHHEM.

12322 Cneyuodpucxayuu kxonwnoduzypauyui

Ilpensninonnenne cneuuduxaumit Kongurypaumit (configuration specification) npoucxomur B crexyromeM
nopsaaxe:

1) Tipensninonusercs cneunduxamusa KOMmoHeHTa (component specification); Tem campimM onpeaensercs,
KaKHE SK3CMIUIAPHM KOMNOHEHTa 3aAciCTBYIOTCA 3ToM cneuudukanueir KOHPHrypaumu.

2) MNpersumonnsercs cessniBaiomee ykasanue (binding indication); teM cammM unenTubumupyercsi ofbexT
MpPOEKTa, K KOTOpPOMY 3aAciCTBOBAHHBIE IKIEMIIAPH KOMIOHEHTA GYAYT NpMBSI3aHBL.

3) C kaxnoit METKOIT 3aAeiiCTBOBAHHOINO SK3EMILISIPA KOMIIOHCHTA COMOCTABJSETCS CBSI3MBAOmMas KHopManus
AN NOCAEAYIOUIEIO HCMIONB30BAHHS €€ B KOHKPETH3AUMH 3ITMX IK3EMIUISDPOB.

CocTaBHOM YacCTbIO DTOTO IMPOEKTA NPEABHINOIHEHHS fABASCTCH NPOBEPKA HA CYIIECTBOBAHME B YKA3AHHON
6ubnmnoreke mpoekTa Kak o0bsBieHHs o0BbekTa (entity declaration), Tax M COOTBETCTBYIOIIETO apXHTEKTYPHONO
tesa (architecture body), moapasymesaeMbix CBS3biBAIOIIMM YKazanueMm. Bosznukaer owmbka, ecam 5ta mposepka
HE HMeeT ycmexa,

12323 Cneyuduxayus omkikamwuenus

[MpeasuinonHenne cneundukanmym orkmoucHus (disconnection specification) mpomcxomur B caeayomem
TopsiaKe:

1) IIpeasunonnsercs cneumdukaung 3auMueHHHX cHrHanos (quarded signal specification); TeM cambiM
MACHTHHUMPYIOTCS CHUTHANH, 3aACHCTBOBAHHEIEC 3TOl cmemmdbukauuein,

2) Buuncasiercsi BHpaxeHHe BpeMeHM (time expression); TeM CAMBIM OIIPENENSETCS BPEMS OTK/IOYEHHS IS
OpaiiBepoB 3aMeifiCTBOBAHHBIX CHUTHAJOB.

3) BpeMsi OTK/IIOUEHHMS COMOCTABASETCH C KAXAHM 3a/CHCTBOBAHHBIM CUTHAJIOM /IS TMOCAEAYIOIETO
HCMO/NB30BAHMS HpPH TOCTPOCHMM ONMEPATOPOB OTKJIKOUCHMS B OKBHBAJICHTHBIX MPOLECCAX A8 3AMIMILICHHBIX
HasHaueHmit (quarded assignment) 3aaefiCTBOBAHHBIX CHMTHAJIOB.

124 NMMpeagsbHnNoAHEHNE pasacaa OMNEpaTrTopos

ITapanneasnnie oneparopel (concurrent statement), cTosigve B pasmene onepatopos (statement part) Gnoka,
OOJDKEM GHTh NpEIBHINONHEHH A0 HAUAJA MOAENUPOBAHMM. [IpEABRINOMHEHHE PA3esa OnepaTopoB 6JI0KA COCTOMT
K3 NPEABHINOJIHEHUS KaXJOr0 Napas/iCiLHOTO OnMepaTopa B 33JAHHOM MOPSAKe.

12.4.1 Onepamopet Groxa
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[peasunonueuue onepatopa Omoka (block statement) cocTOMT M3 mMpeaswnonHEHus 3arojobka Groxa (block
header), ecin OH 3a7aH, 33 KOTOPHM CAEAYeT MPEABHIIONHEHHE pasaena obmapnenwit 6noka (block declarative
part) ¥, HaxKOHel, MPEXBBLINOJHEHMA pasaena omepartopos OGsoka (block statement part).

IpexsminonineHde onepaTopa O/OKAa MOXKET INPOMCXOAMTL TOA ynpaBieHHEM oObsiBleHHS KOH(MHUIypauun
(configuration declaration). B uactHoctH, koudwurypauus Gmoka (block configuration) BHyTpn obwsiBAcHHS
KOH(MUrypannu MOXET SBAATBCH HCTOYHHUKOM MNOCACAOBATCABHOCTH JONONHHTENBHRIX HESBHHX Crneuudukauui
KOHGUrypaumii, KOTOPHIC NPUMEHSIIOTCS B TEYECHHE NPEABHINOJHCHUS COOTBETCTBYIOIIErO onepartopa 6noka. Ecam
oneparop 6710ka NPEABHIOJHSAETCS MOJ YNpPaB/JeHUEM O0bSIBAEHHMS KOHMUrypauud, TO TaKas NOCAEAOBATENBHOCTh
HesBHBIX cneuudukauuit KoHdurypauni, MCTOMHHKOM KOTOPOIl siBjsieTcs KoHburypauus Gnoka, npeABHNONHS-
eTcs KaK y4acTh pasgena ofbsapieHuit 3Toro G70Ka, CTOSALIAS NOCJAE BCEX OCTANABHBIX 3/IEMEHTOB OOBABJACHMI B
9TOM pasaene.

TocenoBaTe/ILHOCTh HEBHBIX crielmgukauniit KOHGUrypaLnn, HCTOYHNKOM KOTOPOH SIBASIETCS KOH(HUrypanus
6noka, BKkmowaer B cebs naxayl M3 cnenubukanuit xoH(GHrypaumii, TOAPAIYMEBACMBIX KOHMHIypaumsaMu
KOMIIOHERTOB (cM. 1.3.2), CTOSIMIMMHM HEMOCPEACTBCHHO BHYTPH 9T0it KoHurypaumn 6s0Kka; nopsaok creuudn-
Kauuit KOH(Urypauui CoOBNAgacT ¢ NOpAAKOM KOH(DHUrypaumil KOMIOHEHTOB.

12.4.2 Onepamopst zenepayuu

IMpensmnosHEHHE oneparopa reHepauny (generate slatement) COCTOMT M3 3aMEHICHUSl 3TOTO OMEpPaTOpa
MHOXECTBOM KOMMiA (BO3MOXHO MYCTHIM) omepatopa O/0Ka, pas3Aes ONEpaToOpoB KOTOPOIO BKJAIOMAET mapasi-
JICALHBIE ONMEPATOPH, COACPXALIMECS B ITOM OMEPATOPE TeHepauud,

Takue omepaTopst GM0KA CUHTAIOTC NpedCMaéacHibiMU  ITAM ONMEPATOPOM TEHEPAUMHU. 3aTEM KaXABIi
onepatop 070KA NpPeNBHINTOAHIETCH.

Ins omepaTopa reHepaUMH €O cxemoii reHepauuy (generation scheme) for npeasmnosHeHue COCTOMT 3
NPeaBHINOJHEHNS AMCKPETHONO AManasoHa (discrete range), 3a KOTOPHIM CJAEAYET reHEpaudsi OJHOTO OMepaTopa
6nroka Aas Kaxaoro 3HAYEGHMs B ITOM AuanaapHe. Bce omepaTopnt Groka mpyu 3TOM MMEIOT CAERYIOWME BHA:

1) Merka oneparopa Gsioka COBNagaeT C METKOM OMEpaTopa MeHEpauHH.

2) Paspen ofbsBaeHHl 610Ka COAEPKHUT SANHCTBEHHOE OGBIBICHNE KOHCTAHTH, KOTOPOE OMUCHBAET KOHCTAHTY
C TEM XE NPOCTHIM MMEHEM, YTO M y NPUMEHAEMOrO mapaMeTpa reHepauun (generate parameter); 3HaYeHHeM
3TOM KOHCTaHTH SIBJIICTC 3HAYCHME NAPaMETPA TEHEpALNM, MNPH KOTOPOM IPOM3OLLIA TEHEPAUNS ITOrO
koHkpetHoro Gaoka. Tun sroro obbssaeHus onpenesnsercss GA30BBIM THIIOM AMCKPETHOTO AMAMA3OHA MapaMerpa
reHEpanyH.

3) Pasgen onepatopoB 060Ka COAEPXHT KOMMIO NMAPAAJIEAbHEIX ONEPATOPOB, CTOSUIMX BHYTPH OmepaTopa
reHepauuy.

Ins onmeparopa reHepaumMm CO CXEMOM reHcpauus if NpEABHIOAHEHME COCTOMT M3 BRIYMCJIEHMS JIOTMYECKOTO
Bupaxenusi (boolean expression), 33 KOTOPHIM CJIEGAYCT FCHEpAuusi TOYHO OQHOrO omepatopa 6noxa, ecam 3TO0
Bupaxenue BeipabatwiBaer 3uauenne TRUE, mau nm omworo Gmoka — B npormBHoM cayuae. B cayuae
reHepanuM onepatop OJoka MMeEer CAEAyIOWHit BUA:

1) Merka 6noka cOBMAZAET C METKOM OMEPaTOPa reHEpALUH.

2) Paspen obbsasnenust Gnoka mycToi.

3) Paspen omepaTtopoB 0s0Ka COCTOMT M3 KONMi NApasjIenbHBIX ONEPATOPOB, CTOSLIMX BHYTPHM ONEpaTopa
TE€HEPAaLMH,

MMpume uaHnue — losroperre MeTok 6a0ka NPH HMCNOALIOBAHKK CXEMbl TEHEpauuH for HE NOAPA3YMEBAET MHOTOKPATHOO
obvasnenne 3108 Merxn. TIOCNEROBATEABLHOCTL ONEPATOPOB GNOKA, NPEACTABNEHHBIX ONEPATOPOM TEHEPALIH, COCTARINET NOCAEIOBATENLHOCTD
CCLUIOK K OAHOI M TOil XKe HeABHO OGBLABACHHOIN METKC.

12.4.3 Onepamoper xonxpemusayuu KOMNOHEHMOG

IpeapumoNHEeHNE OMEPATOPa KOHKPETH3AUMM KOMNOHEHTA (component instantiation statement) ne mmeer
HUKaKoro apbexta, ecnM TONBKO OSK3EMILISD KOMIOHEHTA He gBiafercs Jubo mosHOCTBIO CBu3annbiM (fully
bound) ¢ o6BEXTOM NpPOEKTa, ONPEACNCHHLIM OODBSIBJICHMEM OOBEKTA M APXMTEKTYDHHIM TEJI0M, JHG0 CBI3aHHBIM
¢ xoudmurypauueit sroro obpekta npoexta. Ecam 310 Tak, TO NPeXBHNOJHEHHE COOTBETCTBYIOLIETO ONEPaTopa
KOHKPETH3aUMK KOMMOHEHTA COCTOMT M3 NPEABHIOJHEHUS NOApa3yMeBaeMoro oneparopa 6/ioka, nmpeacTaBasio-
mero 3K3eMIVIIP 9TOr0 KOMMOHEHTa, M (BMecre C 3THM OnoKOoM) mnoapasymesaemoro onepatopa Gnoka,
NPEACTABAKIONIETO OOBEKT MPOEKTa, K KOTOPOMY I9TOT SK3EMIUISAP NpPHBH3aH, YKa3aHHHE oncpatopel Gnoka
onpeaensiorcs B 9.6.1.

12.4.4 Apyzue napannenehvie onepamopvl

Bce apyrue napajuienbHBe onepaTops — 910 Jubo onepaTopsl npouecca (process statement), 6o onepaTopw,
NS KOTOPHX CYWMIECTBYET SKBHBAJICHTHHIM OMEpaTop mpouecca.

Hpennbmonﬂenue onepaTropa mpouecca NMpPOMCXOANT B CICAYIOUIEM MNMOPAAKE:

1) Hpensunonugercs pasaen obbssacHuil mpouecca (process declarative part).

2) Cosparorcs apaiBepbl, TpeOyeMbie 3THM OMEPAaTOPOM MPOLECCA.

3) HauanbHas TpaH3aKuMsl, ONpEAC/ASEMasl HESIBHHIM 3HAUEHUEM, COTMOCTABJICHHBIM C KAXALIM CKaJSPHBIM
CHTHAJIOM, YNpPAaBJsSEMBIM STHM ONMEPATOPOM MNPOLECCA, BCTABJASETCS B COOTBETCTBYIOIIMI Apaiieep.
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[IpenBoinoNHeHHE BCEX MAPAMIE/NbHHX OMEPATOPOB HA3HAYECHHA CHrHAAA (concurrent signal assignment
statement) K HAPAMIETLHHX ONEPAaTOPOB YTRepxneHMS (concurrent assertion statement) COCTOMT M3 MOCTPOCHHSI
9KBHBAJICHTHOTO ONEPATOPA NPOLECCa, 33 KOTOPHM CJACAYET €10 TpPEABHIOIHEHHE.

12 ImHaMuUueCKOEe NpeABHONONAHEHHE

BHNONHEHHE HEKOTOPHX KOHCTPYKUME, Copepxallux B OTJAMMHE OT NAPALIEIbHHX ONEPATOPOB NOCAENOBA-
TEIbHBIC ONCPATOPH, TAKXKE BACYET NPCABHINOHEHNE. Takoe NpeaBHIOHEHHE NPOUCXOAHT BO BPEMS BHIIOMHEHAH
MOZE/H.

CymecTByloT TPH BMAA KOHCTPYKLMI, B KOTOPHX TNPEABHIIOJTHEHHE MPONCXOANT MAMHAMHYECKH B IPOLECCE
MOZE/IHPOBAHUS:

1) Bumonmenne omepatopa LMKNA CO CxeMoit uTepaumm (iteration scheme) for Bjaeuer npenBHNOTHEHHE
cnenndukanuu napamerpa uuxia (loop parameter specification) 1o Toro, Kak HauHETCS BHITOJHEHHE ONEPATOPOB,
coxepxaupixcs B atoM umkae (cm, 8.8.). Takoe npexsmmonmenne cosmaer mapamerp umksaa (loop parameter)
M BBHIYHCASET RUCKPETHHI AMAanasoH.

2) BunosHEHWE BH30BA MOANPOrpaMME (subprogram call) BeueT NpeBWNOMHEHHE cnMcKa HHTepdeiica
napaMerpos (parameter interface list) cootsercrsyromero ofbpspnenns nognporpamm (subprogram declaration);
9TO B CBOIO Ou€pelb BJIEUET NPEABHINONHEHHe kaxnoro obpasaenus uarepdeiica (interface declaration) ¢ mesasio
CO3AaHNS COOTBETCTBYIOWIMX (POPMANbHHX papaMeTpoB. 3areM (AKTHUECKHE NapaMETPH CONMOCTABJISIOTCH C
dopmanpaniMu  mapamerpamu. HakoHeu, mnpensmimonmsercs pasgen oOBSBACHMIE  COOTBETCTBYIOMIETO Tea
nognporpaMMul (subprogram body) M MpOMCXoxMT BHNOAHEHME MOCIEAOBATENBHOCTH OMEPATOPOB, COREPXKAMMUXCA
B 3TOM TeJe.

3) Buumcnenme reneparopa (allocator), copepxamero ykasaHme IOATHNA, BJEYET NPEABHIIOJHEHHE 3TOTO
YKa3aHHsS A0 IeHepauum co3aapaeMoro obmexra.

MpuMmewuanue — U3 BuNUEONHCAHHBIX npaBun CREAYET, 4TO IAEMeHTH oObsmnenmit (declaratlve item), crosmme BHyTpH
passena OObSBJCHMI TENA NOANPOTPAMMBE, NPEABHMORHAIOTCH KAKALIH pa3, KOrza COOTBETCTBYIOIIAR TMOZMPOrpaMMa BbI3bIBACTCH; TAKHM
ofpasoM CreayioIMe OAHO 328 OAHMM RPEABLINONHEHMY KOHKPETHOIO OJEMEeHTa ofbsinnenmii, CTOSIENO B TAKOM MECTE, MOTYT CO3JABATH
SMIEMEHTH! C PANMMHBIMM XapakTepucTHKamu. HanpuMep, crenywomue 0HO 33 ORHMM NPEABBINONHEHMS ORHOIO M TOMO € OGBLARNEHMS
MOATHNA, CTONWErO B TeéJAC NOANPOrpaAMMbBI, MOrYT CO3JaBaTL MOATHMIBLI € PAAIMUHBIMKM OTPAHMUEHHSAMM.

126 BrhnonHeHUE MOAean

Peay/nbTaToM NPENBHNOTHEHHA HMEPAPXHM TNpPOEKTAa SBJASKETCS MOAEAb, KOTOpAas MOXET OWTb BHIOJIHEHA C
UCABIO MOACTMPOBAHUS TMPOCKTA, IPEACTABNEHHONO 3TOH MOAEABI0. MOACNHPOBAHME BJICYET BHIOJHEHHE
ONPERAECHHHX MNOJIB30BATC/IEM NPOLECCOB, R3aUMMOACHCTBYIOIIMX APYT € APYIOM H OKPYXAIOWIEH Cpemoi.

Adpo modeau (kernel process) — ITO KOHUENTYanbHOE MPEACTABJIEHME MPOLECCA, KOTOPHIl KOOPAMHMpYET
AKTHBHOCTb ONPENEJEHHHX TOAB30BATEJEM TNPOLECCOB fIPH BHIMOJHEHMH MOACAMPOBAHUA, ITOT MPOLECC
OCYIUECTBASET DPACNpOCTPAHCHNE 3HAYCHMY CHrHAJOB W M3MCHEHHE HESBHHX CHTHAJMO0B (TaKMX, Kak
S’STABLE(T)). Bonee Toro, Ha I3TOM Npomecce JCXHT OTBETCTBEHHOCTh 332 OOHADYXEHHE NPOMCXOASLIUX
COGHTHII M OCYINECTBICHHE BHIOJHEHHS TOXXOXSIMX NPOLIECCOB B OTBET HA 3T COOBITHS.

Ins mo6oro KOHKPETHOrO CHrHANa, SBHO OGBLABJICHHOIO B MOZEAH, SAPO MONEAH COAECPXHT IIEPEMEHHYIO,
NPEACTABNLIOMYIO TEKymIce 3HAUCHME ITOIO curuasa. JioGoe BHuUMCIeHHME MMEHM, 0003HAYAIOWETNO TOT CHTHAJ,
HCMOJIB3YET TEKyIIee 3HAUCHNE COOTBETCTBYIOmEH nepeMeHHoli B sape Moaeau. IIpy BHNOAHEHMH MOXENHMPOBAHUS
SAPO MONEJIH H3MCHHAET ITY NEPEMCHHYK) HA OCHOBAHMH TEKYMIMX 3HAYEHHH MCTOYHHMKOB COOTBETCTBYIOLIEIO
CHrHANA.

JOonoAHNTENBHO SAPO MOJENM COACPXAT NEpEMEHHYI0, NPEACTABASIONYIO TEKYIREe 3HAuEHME moboro HesBHO
obpaientoro curiana GUARD, oBSB/ICHHE KOTOPOrO NOgBASETCS B PE3YNBTATE MCIOAb3OBAHMS 3AMMIIAIOMIENO
BHpPaXeHHS B KOHKDETHOM omepatope Oioka., Bosee TOro, Sapo MOJENH COACPXKAT ApaMBEp M NEPEMEHHYIO,
NPEACTABASIOIME TEKymee 3HaueHHe Mo6oro curmana suaa S’Stable(T), ans xaxnoro npeduxca S m s
Kaxaoro BpeMenn T, K KOTOPOMY €CTb CChUTKa B MOJENM; TO XE€ CAMOE BEPHO Aas cHrHazioB Buaa S’Quiet(T)
u S’Transaction.

12.6.1 Pacnpocmpanenue snauenuii cuzhanos

IMo Mepe npoasmxeHusi BPEMEHH MOAEIHpPOBAHMS TPAH3AKUMH B IUIAHAPYEMOH BHXONHOH (opme curxana
KOHKpeTHoro apaiisepa (cM. 9.2.1.) 6yayT Xaxpasi, MOC/IEAOBATENBHO ApYT 33 NPYroM, CTAHOBUTLCS 3HAYEHMEM
aroro apaisepa. Koraa npaitBep TakuM cnocofom nmpuoGpeTaeT HOBOE 3HAYCHME, HE3ABHCHMO OT TONO, OTIHYAETCS
JAH OHO OT NPEJHAYIUETO 3IHAUEHHS, CUMTAeTCs, YTO ITOT ApaiBEp aKmuéen B TEUYCHWE NAHHOIO LHKJIA
Moaennposanus. CHrHAN CUMTAETCA AKMU6Ghpim B TEYEHHE KOHKDECTHONO LMKJIA MOACAMPOBAHMS, €C/M:

1) onuH M3 €ro MCTOMHHKOB SIBJASIETCS AKTHBHHIM;

2) oaMH M3 €ro NOAINCMEHTOB ABJISETCA AKTHBHBHIM,

3) aror curman ucnompdyercs B dopMagpHo#t uactm (formal part) smeMmeHTa comocrasieHHs (association
element) B cnmcke conmocraBneHus NOproB (port association list), m cooTBeTcTByIOmMit (DAKTHYECKHI CHrHAN
SB/SETCH AKTHBHHM;

4) 3TOT CHrHAA SBAACTCS NOAYVIEMCHTOM DAa3pPEMIEHHOTO CHTHAMA, M MOCACAHHMI SRIACTCS AKTHBHEM.

99



roCT P 5075498

Ecas curHan KOHKDETHOTO COCTABHOTO THMA MMEET NCTOMHHUK JAPYroro THma (M, CJACKOBATENLHO, B
COOTBETCTBYIOIEM 3I/IEMEHTE CONMOCTABNCHMS 3aAaHa ¢yHKUuS npeoOpasoBaHHUs THNA), TO KaXAWH CKAMSpHBIA
MOASAEMEHT 3TOr0 CHIHAAA PacCMATPMBACTCH KAK AKTHBHBIN, eC/H ITOT MCTOUMHHK CAM SBASETCH AKTHBHHIM,
AHANOrMYHO, €CAM MOPT KOHKPETHOrO COCTABRHOIO THANA COMOCTABASETCS € CHPHAZOM APYroro THna (d,
C/IENOBATENLHO, B COOTBETCTBYIOIUIEM JJEMEHTE COMOCTABJGHHS 3azaHa ¢yHkiuus npeobpasoBamms THNa), TO
KaxXauii CKAMSPHLIL MOJI/IEMEHT ITOTO IOPTA CUHTACTCA AKTHBHHIM, ecau (pakTHMECKMH CATHAN caM ABageTCH
AKTHBHBIM.

B nmonosHenHe K BHINECKA33aHHOMY, HESBHHIA CHrHAN CUMTAETCH AKTUBHBIM B TEUYEHHE KOHKPETHOIO LMK/
MOZIE/IMPOBAHASA, ©C/IM SAPO MOAEAM M3MEHMJIO JTOT HESBHBIH CHTHAN B 3TOM IHMKJIE.

Ecnu curHan He SBASETCS AKTMBHHIM B TEMEHME KOHKPETHONO UMK/IA MOACJIHPOBAHAS, TO 3ITOT CHIHAN
cunraerca naccusHowa (quiet) B TEUEHME ITONO UMKAA MOACTHPOBAHMS.

Sapo Moneny BHYMCAAET ABA 3HAUEHMS OIS HEKOTOPHX CHTHAJIOB B TEYEHHME KAXIOIO LHUK/IA MOASANPOBAHHS.
3adarowee 3nauenue KOHKPETHOTO CHIHAMA — ITO 3HAYEHHME, KOTOPOE ITOT CHrHan ofecrmeuuBaeT B KauecTme
HCTOUHHKA APYTOTC CHIrHAMA. Ighexmuanoe 3Haierue KOHKPETHOIO CHIHANA -—— 370 3HAUCHHME, MOJAyUacMoe
BHUMCJICHAEM CChUIKH Ha 3TOT CHTHAJA BHYTpH Bhipaxewud. 3amanomee ¥ odypeKTHBHOE 3HAYEHHMS CHTHANA He
BCEr7a SBJAMIOTCS ONHMM M TeM Xe, ocoBeHHO, KOTAa B PACHPOCTPAHCHNM 3HAUEHHN CHTHAJA YJYaCTBYIOT (DyHKUMH
paspemieHuss ¥ Tpeo0pasoBaHHsa THNA.

Ina ckangpHOro CHrHaNA S 3aAa0Ujee 3HAUEHME CHIHAAA BHUNCISETCS CAEAYOIHM ofpasom:

1) Ecnu S He MMeeT MCTOYHMKOB, TO 3aAal0IIMM 3HAYEHHEM S ABNMETCS HESABHOE 3HAYEHHE, COMOCTABICHHOE
¢S (oM. 4.3.1.2).

2) Ecnu S uMeer onuH KCTOUHMK B BHAE Apalisepa u S He sBngeTcs paspemEHHHM curmamom (cm. 4.3.1.2),
TO 3a03I0LHM 3HAYCHHMEM S SBJASCTCS 3HAYEHHE 3TOFO JpaiiBepa.

3) Ecin S uMmeer oguH MCTOYHMK B BHJAE MOPTA M S He SBJASETCH PAa3pEIICHHBIM CHIHAJIOM, TO 3ajalOmMM
3HAYEHHEM S ABJASIETCS 3ajarmomee 3HaueHue QOPMAALHOM YacTH JJIEMEHTA COMNOCTABACHHS, CONOCTABJSIOLIETO
S ¢ atuM noproM (cm. 4.3.3.2.). 3anaowee 3xauenue GOpMaNbHON YACTH NOAYUAETCH BbIUMCACHHEM (opManbHOI
YACTH C MCMOJAB30BAHMEM 3aJAIOMIEr0 3HAUeHMS CHrHasia, obosnauaemMoro pOpMANbHHM YKA3ATCAEM HA MECTC
dopmanbHOro ykasarens.

4) Ecm S sBagercR paspemicHHWM CHTHAJIOM, TO 3afja0Mee 3HAYEeHUe S COBNANAET ¢ PaspemICHHBIM
3HAYEHNEM S, MOJYUCHHHM BHINOIHEHMEM (YHKIMH Pa3pemeHusi, CONOCTABJIEHHON ¢ S; npu 3ToM 3T1a DyHKIMS
BH3HBACTCY C BXOAHHM MAapaMeTPOM, COMEPXAMMM KOHKATEHAMIO 3aJAI0MMX 3HAUCHMI MCToYHMKOB S, 3a
HCKJIIOUEHMEM 3HAYCHMI ApaiiBepoB S, TeKkymee 3HAUCHME KOTOPHX ONpEAEngeTcss mycroll TpaHsakumedl (cM.
8.3.1.

Jns cocraBHOro curuana R 3anaromee sHauenne R 3KBHBANEHTHO arperaty M3 3aj3I0IMX 3HAYCHHI KaXmoro
CKanspHOTO MogsneMeHTa curHaaa R.

Ing ckangpHOro cursana S addexTupHoe 3HaueHMe S BHYNCASETCH CACAYIOIMAM OO0pazoM:

1) Ecau S sBASETCS CHIHAAOM, ONMCAHHBIM OOBABICHHEM CHIHAMIA, MoproM suaa buffer A HemOAKMOYCHHEIM
nopToM BHAa inout, To apdexTHBHOE 3HAYCHME S COBNAgaeT ¢ 3aAOMMAM 3IHAYEHHEM S.

2) Ecnu S ssadercs moaKAIOYEHHHWM MOPTOM BHAA in win inout, To sddexTnsroe 3xHaueHue S comnmapaer
¢ spdexTnBHNM 3HAUCHMEM (AKTHUECKOH YACTH 3SMEMEHTA COMOCTABJCHHS, COMOCTABASIONICIO (axTHUCCKMik
curian ¢ S (cm. 4.3.3.2). OdpexTusHOe 3HaueHHE (PAKTHUECKONH YACTH MONYYAETCE BHIYMCAECHHEM (axTHUECKOM
4acTH C UCNoAb30BaHHEM ADPEKTHBHOMO 3HAUEHHS CHIHANA, 0003HAYAEMOrO (GAKTHUECKMM YKA3aTejeM HAa MECTe
tbaxTHUECKOrO yKa3aTens.

3) Ecat S sBasercd HENOAKMIOYEHHHM MOPTOM BHAA in, To 3dpexTHBHOE 3BAUYECHHE S 3aqA€TCH HESBHBIM
3HaueCHHEM, COMOCTaBAxeMbiM ¢ S (cm. 4.3.1.2).

IOna cocrasHoro curnana R sdpdextusHnm 3HauennweM R gBasgercs arperar, cocrasicHHHI 3 3ddexTHBHEX
3HaYeHMM BCceX MOAIJECMEHTOB CMrHaia R,

HIns ckangpHoro cmraana S u 3apatomee, H 3deKTHBHOE 3HAUYCHHS ROJXHH NPHHALIEXKATh NOXTHILY ITOTO
curnana. Jing cocrasHoro curHana R BHinonHgerca HespHoe npeofpasoBanme NMOATHNA B NOATHN CHTHANA R;
Ang KAXAON0 MEMEHTa CHATHANA R NO/IXEH CymecTBOBaTh COOTBETCTBYIOUEMI 3JIEMEHT KaK B 3aAalONIEM, TaK
u B 3dpexTHBHOM 3HAueHMAX M HaobGopor,

Ing Toro, uToOH M3MEHUTH CHIHAA B TEUCHHE KOHKPETHOIO LMKJIA MONEIMPOBAHHSA, SAPO MOACIAM CHAMANA
BHuHCAsSeT 3ajaomec H pGPEKTHBHOE 3HAYEHHS OITONO CHTHAJMA. 3aTeM SApPO H3MEHAET TNEPEMEHHYIO,
CONEPXAUIYI0 TEKYIIEC 3HAYCHHE CHIHANA, HA TOJABKO YTO BHUMCIACHHOE 3hbdeKTHBHOE 3HAUEHME CAEAYIOMMHM
obpazom:

1) Ecan S 9BASETCA CATHAJIOM HEKOTOPOTO THIIA, OTJIMYHONO OT MHAEKCHPYEMOIO THHA, TO JNS M3MCHEHHS
TeKymero 3Havenus S ucnonnsyercs agpexrusHoe 3xayeHue S. IIpn roM penaercs NMposepKa HA NPMHANIEX-
nocrs dbdexTuBHOrO 3HAueHuMA S nmoaTHMmy curHana S. Bosumxaer ommGka, ecim 3Ta NpoBEepKa HE HMMeEeT
ycnexa. Haxonen, addexTHBHOE 3HAUCHNE CHMHAAA S MPHCBAHBACTCA NEPEMECHHON, NMpeacTasagiomei Tekyimee
3HAuUCHME CHrHana S.

2) Ecumn S siBadercd HHACKCHPYEMBHIM CHTHANOM (BKAIOYAs ceueHMs MAaccHBa), 10 addextumHoe 3HAUCHHE
S nesBHO npeobpasyerca B noarun caruana S. [Ipu 3TOM nesaercs mMpoBEpKa TONO, CYMECTBYET JIM IS KAXQOTO
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J/IEMEHTA CHFHANA S COOTBETCTBYIOUIMIT 371eMEHT B 3(xpeKTHBHOM 3HaueHHM M HaoGopor. Bosmmkaer ommbka,
€M 3TA NPOBEPKA HE MMEET ycnexa. Pesyabrar ororo npeobpa3oBaHua 3aTE€M NPUCBAMBACTCH MEPEMEHHOM,
NPEACTABAAIOMEH 3HAYEHME CHUTHANAA S.

Ecin npn H3MCHEHMM CHTHANA TEKYINEe 3HAYEHHWE CHTHAJA OT/IMYAETCS OT NpPEABJYIIEr0 3HAUYECHHS, TO
CYMTAETCS, YTO HA ITOM CHIHAJE MPOM3OWIIO colbimue. ITO ONPEAENEHHE NMPHMEHSETC K JOGOMY H3MECHEHMIO
CHrHANA, nNpoMCXoAsmeMy JHOO B COOTBETCTBHM C BHIICONMCAHHHMY npasuname, auGo B COOTBETCTBHMM C
NpaBWJaMd H3MEHEHWS HESBHHX CWIHajgo0B, onucanHuMu B 12.6.2. TlosBienne coBHTAS MOXET BH3BATh
BO300HOBJICHHE M NOCICAYIOWEE BBIOJHEHHE ONPEACTEHHBIX MPOUECCOB B TEUEHHWE LHKAA MOACIMPOBAHMSA, B
KOTOPOM 3T0 COOHITME IIPOM3OMLIO.

HOas noboro curHana, OTIMYHOTO OT CHrHAJa BMAA register, BuiuMcaeHue 3apaiomero u 3ddexTnsHOro
3HAYCHMII JTOTO CHIHANA, A TAKXKE H3MEHGHHE TEKYWIErO0 3HAUCHMS 3TON0 CHIHAJIA BHMOJHSETCS B KaXIOM
UMKJIC MOREIMPOBAHMS, KaK OMMCAHO BHme. M3aMenenue cHrHana BHAA register MPOMCXONMT TaKMM Xe o0pa3om
B TEYEHHE KAXHOr0 LMKJA MOAETHPOBAHHS, 33 MCK/IIOUEHHEM TEX WHKJIOB, B KOTOPHX BCE MCTOUHMKM 3ITOTO
CMTHANA MMEIOT TEKymiee 3HAMEHHME, ONpefeAseMOe NYCTOH TpaH3aKumeil.

Uamenenne HessHux curHanos S’STABLE(T), S’QUIET(T) n STRANSACTION ana moboro npedmukca S
B moboro spemenn T He NMOAYMHAETCS BHINEONMCAHHHIM TNPABHJIAM; M3MEHCHHE JTHX CHIHAJMOB MOXYMHEHO
npasunaM, onucaHHeiM B 12.6.2.

MMpuwme ua Hue — B uukne MOAENMPOBAHMS TOAINEMEHT COCTABHONO CMIHANA MOXET GbiTh NACCHBHBLIM, XOTR CaM CUTHAM
MOXKET GbiTh RKTHBHBIM.

TlpaBuna B oTHOweuwM conocTamneHus pakTHUecKux mapamerpos ¢ dopMansubiMu (cM. 4.3.3.2.* nompasyMeBalioT, 4TO €CAK COCTABHOI
CHIHAJ CONOCTABNSETCA C COCTABHBLIM NOPTOM BHAA out, inout wmm buffer u un Qopmannnag, u GaxTHueckas YACTH INEMEHTa CONOCTABACHHS
He comepxkar GyHkuMio npeobpas’oBaHMA THNA, TO KaXKABIA CKAASPHBIA MOAONEMEHT (DOPMAIBHONO NAPAMETPA SIBNSETCS MCTOUHMKOM
COOTBETCTBYIOIIENO MNoA3NeMeHTa (PakTHUECKOro napamerpa. B 3ToM ciiywae KoHkperumii nopanement dakTuueckoro napamerpa Gymer
AKTHBHBIM, €I M TONLKO €CJIM BKTHBEH COOTBETCTEYIOIMII NOA3NEMEHT (POPMANBHONO NApaMeTpa.

ANroOpUTM BLIYMCIICHMS 3AMAIOMIEND 3HAYEHMHE CKANFIPHOTO CUrHana S smagercs pexypcuenbiM. Hanpumep, ecms S sBaAseTcs JOKAJAbHBIM
CUTHANION, CTOSLIMM B CIMCKE COMOCTABJIEHHA TIOPTOB, TO 3aAAN0LICE SHAUCHHME CHIMHANa S Moxer GbITb MONYYEHO TOJLKO MOCNE TOMO, KAK
OyzneT BBINMCIEHO 3a/alOuiee 3HAUEHHE COOTBETCTBYIOWEH (DAKTUUECKON HACTH. DTO MOXET NMOBAEYb MHOTOKPATHOE BLINIOJIHEHHE YKA3AHHONO
aNTOPHTMA.

AHAJNOrHUHO, ANTOPUTM BHIYMCIEHUS 3GXDEKTHBHOIO 3HAUEHMs CHTHANMA § sBisieTcs pexypcmBumM. Hanpumep, ecm dopmanbubiii nopr
S suaa in comocramnen ¢ PAKTHUECKMM CHUrHANOM A, 10 3ddexrHsHoe 3HAYCHME A JIOMKHO ObiTh BLIYMCIICHO A0 TONO, KAK Moxer ObiTh
BoiuMcieHo bdexkruBHoe 3naueHne nopra S. dakrTHueckumit cvrHan A MOXer cam GbITh HCHONBLIOBAHHLIM KaK (OPMANLHBIL NOPT B CHUCKE
CONOCTABACHUSA MNOPTOB.

Jas nopros Buaa out unu linkage adpexTHBHOE 3HAueHME He 3afaeTCA, T.K. ITH HOPTH HE MOTYT MMTATHCH.

12.6.2 H3menenue HesiGHbIX CUZHANOE

dnpo Moxeny M3MEHdET 3HAYCHHE KAXAOro HesBHoro cHrHasa GUARD, comocrasjiieHHOro ¢ omepaTopom
6710Kka, AMEIOIUM 33IMINAIOUEE BHPAXCHHE. AHAMIOTHYHO, AAPO MOAEAH H3MEHSET 3HAUECHHS KAXAOIO HESBHOIO
currana S’STABLE(T), S’QUIET(T) uwam S'TRANSACTION ana moGoro npedmkca S u moGoro spemenn T;
3TO TAKXe BJieYeT nHa3MeHeHue apaiisepos curHanos S'STABLE(T) u S’QUIET(T).

Hna moboro Hegsnoro curaana GUARD Ttekyiuee 3HaueHHe 3TOr0 CHrHana MoaudHLHMpYETCH, €C/IM M TOMHKO
€CJIH COOTBETCTBYIOIIEE 3ALIMINAIOWIEE BHPAXKEHHE COOEPXHUT CCHUIKY HAa CHTHAM S, M S ABJAAETCH AKTHBHHM B
TEYEHHE TEKYWIEIO LHMKJIA MOAEIMpoBaHMS., B 31oM ciyuae HessHuiii curHas GUARD n3MeHseTcss BHYHCACHHEM
COOTBETCTBYIOIIENO 3aMINAIONIETO BHPAXEHHS M MPUCBAMBAHMEM pE3YAbLTATA ITOTO BHYMHCJIEHHS MEPEMEHHOM,
MPEACTARASIOMEH Tekyliée 3HAUEHWE ITOr0 CHMrHaja.

Ins moboro Hesisroro curnana S’STABLE(T) rekymiee 3HaueHHe 9TON0 CHrHajAA (a TaKXe TEKYHMIEE COCTOSHHE
COOTBETCTBYIOIEIO Apaiisepa) MoaudHUHPYETCs, €CJM U TOMBKO €C/IM HCTHHHO OAHO M3 CAEAYIOMHX YTBEPXACHHIA:

1) B TekymeM uukje MOASIMPOBAHMS Ha S mpom3omuio cobwiTHe,

2) npaiieep curmana S’STABLE(T) saBngercd akTHMBHLIM.

Ecim Ha cursane S npomsomuto cobmirue, 10 curian S’STABLE(T) maMeHsercs NMpHUCBAMBAHHEM 3IHAYCHHS
FALSE nepemennoit, npeacrasasiomieii Tekymee 3HaueHme curHana S’STABLE(T), a apaitsepy curnana
S’STABLE(T) npucsamsaerca ¢opma curHana TRUE after T. B nmpormeHOM cayuae, eciu OpaiiBep CHrHajaa
S’STABLE(T) sBasiercs akTuBHEM, TO S’STABLE(T) u3MeHseTcd NPHCBAMBAHMEM TEKYWIETO 3HAUCHHS 3TOIO
ApaiiBepa TNEPEMEHHOIl, TNpeacTaBasiomei Texkymee aHauennme cursana S’STABLE(T). Hakomen, ecau ofa
YTBEpXAEHHUS JIOXKHH, TO HM NEPeMEHHad, HH ApaiiBep He MoAMHUUMPYIOTCH.

AnanornuHo, ans moboro HessHoro currana S’QUIET(T) Tekymiee 3HaueHme 3TOro curHana (a Takxe
TEKylee COCTOSHHME COOTBETCTBYIOILErO Apaieepa) MoAMbHOHUPYETCHs, €CIH M TONLKO €CJAHM HMCTHHHO ONHO M3
CIEAYIOIMX YTBEPXACHMIMA:

1) curuan S sBaseTCS AKTHBHBHIM,

2) npaiieep curnana S’QUIET(T) ssasercs axTMBHBIM.

Ecnu curHan S asngercs akTHBHEM, To curHan S’QUIET(T) msmeHsercs npncsamBaHueM sHauenms FALSE
NEPEMEHHOM, Npeacrapasiomedt Tekymee 3Hauenue curHasa S'QUIET(T), a apasisepy curnana S’QUIET(T)
npucsampaerca ¢opma cursasa TRUE after T. B npotusroM cayuae, ecim Apaiisep curnasa S’QUIET(T)
aBasieTcss akTuBHEM, 10 curHaa S’QUIET(T) u3mensieTcss npECBAaMBAHMEM TEKYIIEro 3HAMEHHS 3TOrO jpaisepa
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NIEPEMEHHOI, npeAcraBasiomell Texymee 3nauenne cursana S'QUIET(T). Haxoneu, ecam oba yrsepxacHus
JIOXHH, TO HH NEPEMCHHAs, HH ApaiBep HE MOAMPHUMPYIOTCH.

Hnst moborp curnana S'TRANSACTION Texkymee 3HaueHHE ITOrO CHrHana MOZUGHLMPYETCH, €CIM H TOJIBKO
ecan cursan S geasercs akTHBHBM. Ecam sro rak, 1o cmruan S’TRANSACTION mnsMmeHsercs npucBamBaHUEM
3Havenus Boipaxenus (not S'TRANSACTION) nepementoit, npeacTaBidiomedt TeKymee 3HAUECHHE CHUTHA/IA
S’TRANSACTION.

Texymee 3uaueHHe KOHKPETHOIO HESBHOIO CHrHasa R cuMTaeTCs 3aducumbim OT TEKYLIETO 3HAUEHHS APYIroro
CHrHajJa S, €CH BEPHO OOHO M3 C/AEAYIONMX YTBEPXACHHIA

1) R obosnauaer nespHHit curias GUARD u S ssasercs mobbM APYrdM HESBHWM CHIHAJIOM, MMS KOTOPOTO
CTOMT B 3AIMINAKMIEM BHPAaXCHUM, ONPEACISIONEM TEKymee 3HAueHME CHMrHasa R.

2) R ofosmavaer HesBHHI curnan S’STABLE(T).

3) R obosmauaer HesBHbi# curHan S’QUIET(T).

4) R o6osmauaer HesBHHi1 curHan S’TRANSACTION.

OTH npaBWJIa ONPEAENSIOT YACTHYHYIO YNODHAOYEHHOCTh BCEX CHUTHA/NIOB B Moaenn. M3MmeHenme HessBHEHX
CHTHAJIOB SAPOM MOJEAM TapaHTHPYeTCss TAakWM oOpa3oM, YTO eC/iM KOHKPETHHIH HESBHHM curHaa R 3aBmcur
OT TEKYHIErO0 3HAuEHMs APYIor0 CHrHajaa S, TO TeKymee 3HaueHHe CHrHana S Gyaer HM3MEHEHO B TeueHMe
KOHKPETHOIO LHMKJAa MOACIMPOBAHHS N0 M3MEHEHHMS TEKYIIEro 3HAyeHMs curHama R.

MNpumMeuyadHune — BulICONHCAHHBIC NPABHIA NOAPAIYMEBAIOT, 4TO ecau Apaiteep curiana S’STABLE(T* sanseTca akTHMBHBIM,
TO HOBLIM TEKYLIMM 3HAUCHHEM ITOrO apaiteepa ssaserca 3nauenue TRUE. Boaee TOr0, BbllICONMCAHHLIE TPABANA TNOAPAIYMEBAIOT, UTO
€CNIM B TEYEHME KOHKPETHON0 LMKJIA MOACAMPOBAHMS HA cursane S npouzourno cobmrue u apavisep cumana S’STABLE(T® cran akTHMBHBIM
B TEYEHHE 3ITON0 XK€ LMK, TO MEePeMEHHON, npeacTamimomeil tekymee snaueHue curHana S'STABLE(T®, Gymer npucBoeno 3nauenue
FALSE u Ttexymee sHaueHue ppaiisepa curiana S'STABLE(T® B Teuenue 3TOrO uUMKAA HMKOTAR He GyaeT NPUCBOCHO 3TOMY CHrHanay.

12.6.3 Luxa modenuposanus

BunonxHeHue Moaesm COCTOMT M3 (asH MHANMANM3NPOBAHMS, 33 KOTOPOH CJAGAYET NOBTOPIIOMEECS
BHINOJHCHHE OMEPATOPOB MNPOLECCA, 3aAAHHHX B ONMMCaHMM Moaesau. Kaxaoe Takoe NOBTOPEHME HA3BIBAETCS
yuxaom smodenupodanus. B kaxaoM DuKIC BHUMCALIOTCH 3HAYCHUA BCEX CHTHAJIOB, 3aJAHHHX B OMHCAHWH.
Ec/m B pe3ysbraTe 3TOr0 BHUYMCJACHHS HA KOHKDETHOM CHTHAJIE NPOMCXOAHT COOHTHE, TO ONEpPaTOPH MPOLECCa,
KOTOpHE YYBCTBHUTEJbLHH K 3TOMY CHMrHany, OGyAyT BO3OOHOB/JIEHH M BHINOJIHEHH B TEUECHME 3TON0 NHAKJA.

Paza HHUUMAIM3AMAYN COCTOHT H3 CJAEAYIONHUX IIAroB:

1) Buumcagiorcss 3agamomee 3HauyeHue M 3¢xpEKTHBHOE 3HAUCHHE KAaXAONO SBHO OOBABJICHHONO CHIHA/NA M
TeKyllee 3HAUYEHHE CHTHAJA YCTAaHaBamBaercs B bdeKTHBHOE 3HAYEHHE. DTO 3HAUEHME PACCMATPHBAETCH KaK
3HAYEHHE CHTHAJA, KOTOPOE OH MMEET MOCTOSHHO A0 HAuavia MOAC/IMPOBAHMS,

2) 3uauenme Kaxaoro HesiBHOro cursana uaa $'STABLE(T) wnn S’QUIET(T) ycraHaBiMBaeTcd B 3HAYEHHE
TRUE.

3) 3nauenue Kaxgoro HesBHOro curHana GUARD ycraHaBamBaercs B 3HaueHHE, MOJYYEHHOE BHUMCICHHEM
COOTBETCTBYIOIIEIO 3ALMIIAIOHIEN0 BHPAXCHHS,

4) Kaxauit npouecc B MOAENM BHINOMHAETCS A0 TEX MOpP, NOKA OH He GyAeT MPHOCTAHOBJIEH.

B Hauane MonenMpoBaHMs Tekymiee Bpemss mMeer 3HaueHue (O Hc.

IIuxkn MOACAMPOBAHNS COCTOMT M3 CACAYIOIMX IIATOB;

1) Ecnu Her aKTMBHHIX ApaidBEpOB, TO BPEMs MOACAMPOBAHMA TPOABMTaeTCE K CJEAYIOMIEMY BPEMEHH, B
KOTOpOe ApaiBEepH CTAHYT AKTHBHHIM WM BO300HOBMTCA mpouecc. MomenMpoBaHHE 3aBEpIIAETCH, €CAH BpeMs
Momenuposanust aoctarno TIME HIGH.

2) Kaxnaniit akTHBHEIA SBHEIA CHrHaJ B MoIeau M3MeHdercs. (B pesysbrare Ha CHrHalax MOTYT NPOH30NTH
coOmnTHS.)

3) Kaxamuit HesBHBI CUrHAN B MOAE/N M3MeHsieTcsa. (B pedysbTaTe Ha CHTHAAaX MOTYT NMPOM30MTH COOHTHS.)

4) Kaxgmit npouecc P, ecim P B HacTOdmmit MOMEHT UYBCTBHUTEJEH K CHrHaJy S, m Ha S npomsomuio
cofmTHE B 3TOM WMKJIE MOAENHPOBAHMA, TO npouecc P Bo3oOHOBAsieTCH.

$) Kaxanit Bo30GHOBNECHHBIA IMPOLECC BRIMOJHSETCS AO €r0 NPHUOCTAHOBKH,

ITpumMewuanue — HavaneHoe 3Hauenue moboro nessHoro curHazna Buaa S'TRANSACTION we onpeneneo.

H3ameHeHMe SBHBIX CUTHAJIOB OMMCRHO B 12.6.1; MameHeHue HESBHLIX CMIHAJNOB onucaHo B 12.6.2.

Korna npouecc BoaobHORNSETCS, T0 OH AOGARNSETCH B MHOKECTBO HPOLECCOB, KOTOPbIE AOMKHBI ObITh BBINONHEHbI B TCUEHHE TEKYUIENO
UMKAA MOAENMPOBaHMS. OAHAKO HM OAMH MPOLECC (PAKTMUECKHM HE HAUMHACT BLINOJHATLCK A0 HACTYIUVIEHHR NOCNEAHEND WIATA UMKAA
MOZIEIMPOBAHMS, K MOMEHTY HACTYIJIEHMSI KOTOPOrO MAeHTrbHUMpPYIOTCS BCE MPOLECCH, BLINOJAHMMBIE B 3TOM LHKJE.

13 JTEKCHUYECKHE JJIEMEHTBI

Tekcr onucaHMst COCTOMT M3 ogHOro uam Oonee ¢aiinos npoekra. Kaxamit daitn npoextra npeacrasaser
coGoif NoC/IeTOBATENBPHOCTD JIEKCHUECKMX 3JIEMEHTOB, KAXIKM W3 KOTOPHX COCTABJEH H3 CHMBOJIOB; B HACTOSLIEM
pasaesie OMMCAHH MPAaBHAA NOCTPOCHHS JIEKCHUYECKHMX IJIEMEHTOB.

131 Ha6op cMMBOAOB
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B rexcre VHDL-ommcauus paspemieHO MCNOMB30BATh TOJIBKO rpacmueckme CHMBOJIB M CHMBOJIB YNPABJICHHS
dopmarom. Kaxnomy rpacduueckoMy CHMBOTY COOTBETCTBYET YHHMKanbHHI KOX M3 cemHupaspsamoro Habopa
campoiop ISO (NOCT 27463) u 3mak BusyanpHoro npeacrasaeHus. Hexoropee rpaduueckne CHMBOIH
NpPeACTABJACHH PA3IMUHEIMH 3HAKAMH BH3YIPHOIO MPEACTABICHMS B 3aBHCHMOCTM OT HANMOHANBHOM NpPWHAA-
aexuocTH HaGopa cumeonos [SO. Onmcanme sA3HKA B HACTOSIIEM CTAHAAPTE MCHONb3yer rpadmueckne CHMBOAH
HaGopa ASCII (ANSI npencraBnenns HaGopa cuMsosios ISQ).

graphic_character :: = basic_graphic_character
1 lower_case_letter
| other_special_character

basic_graphic_character :: = upper_case_letter
| digit | special_character
| space_character

basic_character :: = basic_graphic_character
| format_effector

BasoBnilt Habop CHMBOJIOB SABASETCH AOCTATOYHLIM AIS COCTaBjeHHs Jmoboro onucanus, CHMBOJM, BXOASIIME
;6 Kaxaylo Kareropmio 6a3oBux rpaduueckux cumsosior (basic graphic character), onpeneNeHH CASAYIOMNM
pasom:
a) szarnaBune Gyksw (upper case letters)
ABCDEFGHIJKLMNOPQRSTUVWXYZ
6) mudpw (digits)
01234561789
B) cnemManbHHe cMMBOIR (Special characters)
“EF & ()P H+, -y <=> |
r) cumsoa npobena (space character)

K cumBonam ynpasaeuus copmatom (format effector) ormocarca cuMponm u3 Habopa ISO (u ASCID,
Ha3HBAEMHE: TOPU3OHTANbHAS Talynanms, BEPTHKANbHAS Talyasuus, BO3BPAT KAPETKH, MOJAYA CTPOKHM, MOAAYa
CTPAHMIHL

B ocrasbHEE KATETopuH rpadMyUecKHuX CUMBOJIOB BXOAST CJACAYIOMME CHMBOJIL:

m crpounnte Oyksul (lower case letters)

abcdefghijklmnopqrstuvwxyz
€) npoune crneumanbHuie cuMBoaH (other special characters)
'$% @21\~ {}~

Honycrumas 3aMeHa CHemMANBHHX CHMBOJOB: BEPTHKAnbHAs vepra (1), ames (#) M kasniuku (7)) —

onpeaencna 8 13.10 nactosmero pasaena.

MpumeuaHue — Cumson us Habopa ISO, coorsercrsyiomuit suayansHomy cumsony # B npencrasnenun ASCII, nosmngercs
XaKk cMMBOA (PyHTA CTEPIHHIA B (DPAHIYICKOM, HEMCLKOM M SHIMMIACKOM HALMOHANLHLIX CTaHzaprax. B moGom cayuae paspaborxa maGopa
wpudTOB BU3YANMBHBIX CHMBONOB (HANPHUMEP, KYPCMBMONO WIM TONYCPKHYTOIO® HE SIBASETCA 4ACTHbiO cTanpapra ISO.

3unavenns aGOpesHaTyp, WCTOAB3YEMbIX B AAHHOM paspene, crepyomme: ANSI — Awmepukauckuii Haumowansupiti Mucturyr no
Craupapram, ASCII — Amepukauckuit Cranpaprusiht xon obmena undopmanmeit, 1ISO — Mexaynapoauas Oprannsauns no Crangapruzanmm.

Jing cCHUIKM HA CMEUMANbHBIC CHMBOMBI MCTIONB3YIOTCH CHEHAYIOIIME MMEHA:

CHUMBOJN HUMA CUMBOS HMA
“ KRBbIYKH > Gonbe
# Rue3s - NOAMEPKHBANHE
& amMnepcaHn | BEPTUKAJIBHAY uepTa
' anocTpod ! BOCKJIHUATEAbHBIA 3HAK
( nesas xpyrnas ckobxa $ nonnap
" hpasag xpyras cxobka % NPOUEHT
3B€318, YMHOXHTL ? BOMPOCHTEABHLINA 3HAK
JIoC @ KOMMepueckoe at
N aansTas [ neBas KBappatHas cxobka
- neduc, Mumyc \ obpathpiit cnam
. TOYKA, NEepPHOA 1 1paBas KBaaparHas cxobxa
/ 31, PA3ACAUTEND ~ opdorpaduneckuit anax
H ABOETOUHE ¢ TYnoe ynmapeuue
H TOuKa C 3anaTof { nesas urypsas ckobka
< MEHbIIE } npasas Qurypsas ckobxa
- pasHo ~ THALAA
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132JlekcHUYEeCKHNE I9NEMEHTH, Pas3AeJHUHTENAH M OrPaHMUYHUTEAH

Texcr KaXmoro MOAyAd NPOEKTa UBAGETCH MOCAEAOBATENBLHOCTBIO OTAEALHBIX JIEKCHYECKMX 3JIEMEHTOB.
Kaxauii nexcuueckuii anement — 3r1o jmbo orpaHnumrens, JuGo uaeHTndukarop (MOxXer ObTh CiIyXeOHBEM
ciosoM), Jmbo abGcrpakTHmit aurepan, auGO CHMBOABHEN JsmTepan, smbo crpokoBmit surepan, Jjambo
6UTOBO-CTPOKOBNIL JMTEPan, JHOO KOMMEHTADHIA.

B HEKOTOpHX CJIyyasX B SIBHOM BHAE HEOOXOIMM pasaeiuTenb AS PA3AeNCHHS PIOM CTOSIIMX JEKCHYECKHX
9MeMEenTOB (a4 MMEHHO, Korna 0e3 pasfe/ieHHf OHM MHTEPHPETHPYIOTCH KAaK OTACAbHHIM JIEKCHYECKHMI 3/1EMEHT).
Pasnenntenem MoxeT Omrh smbo cumsosn npobena, 6o cumBos ynpasjienus dopmarom, ubo KoHel, CTPOKH.
Cumeon mpobesia He SBASETCH PASACHAHTENCM BHYTPH KOMMEHTAPHS, CTPOKOBONO JIMTEPAAa HJAH CHMBOJILHOIO
JUTEPaNa, BKIIOYAIOMIETO 3TOT CHMBOJL.

KoHel, CTPOKH BCErna SIBJSIETCS pasAcAMTeNeM. B S3HKe He ONpPEAeNeH0, YTO BHI3HBACT KOHEW CTPOKH.
Ecau 11s KOMKDETHOH peanmsauuM KOHel, CTPOKHM 33ajaeTc OXHMM miM Oonee CHMBONAMH, TO 3TH CHMBOJH
HO/XHB OHTH CHMBOJAMH ynpasieHus (OpPMATOM, OTJMYHHIMM OT CHMBOJA TOPM3OHTANbHON Tabyasuuu. B
moboM Cyuae NOCAEHOBATENBHOCTb, COCTOSIIIAS M3 ONHONO WM HECKOJIBKHX CHMBOJIOB YNpaBjacHHS (opMaToM,
OTJIMYHHX OT CHMBOJIa NOPM3OHTAIILHOM TaGy/asfumyM, NONXKHA BH3HBATh MO KpAlHe#l Mepe ONMH KOHEL CTPOKH.

Mexay moGuMH IBYMs COCEAHMMHM JIEKCHUECKMMH DEMEHTAMM pa3pemieHO CTABMTh OAMH Wiu Gonee
pasneanTencii, a TakXe Nepex NEPBHM JIEKCHYECKMM JJIEMEHTOM WAH MOCIE TOCAEAHErO JICKCHYECKOTO JIEMEHTA
B KaXmoM Mmoayne mpoekta. Ilo xpaiiHeli Mepe OfMH pasfeuTeNb HEOOXOAMM MEXAY HACHTH(HMKATOPOM HIH
a6CTPaKTHHM JIMTEPAZIOM M COCEAHMM HAcHTH(UKATOPOM Wix aOCTPAKTHHM JuTepasoM. OrpaHHYHTENEM MOXET
OHTL OOMH W3 CACAYIOIHUX CHMBONOB (Bxoasmmx B GasoBwmii Habop):

&’()'+,—0/:<->l
HJIH OAHH H3 COCTABHHIX orpauuqme.neﬁ, COCTaBJCHHHI M3 pPSOM CTOSAIINX CNEUNANBHBIX CHMBOJIOB.
-> %% nfa>m=< >

Kaxpauii ¥3 cneuMaNbHHX CHMBOJIOB, NMEPEUMCICHHHX B CITUCKE ONHOCHMBOJIBHHIX OTpaHHMUMTEJCH, SBASETCH
NPOCTHM OrpPaHMYMTENIEM, 33 HCKJIIOUCHHEM TOIO Ciyvas, KOMAa IJTOT CHMBOJ HCTONb3YETCS B COCTABHOM
OrpaHMYMTE/IE WJIH KOMMEHTAPHH, CTPOKOBOM JINTEpAane, B CHMBOJBDHOM JHMTEPane WM abCTPaKTHOM JnTEparne.

MMpumeuanue — Kaxasiil NeKCHUECKUIA JNIEMEHT JIOJIKEH OMELIATHCA HA OAHOH CTPOKE, T.K. KOHEU CTPOKH PACCMATPHMBAETCH
KaK paszienutens, Kasblukd, AHE3 M MOAYEPKHBAHWE, & TAKXKE ABA PAROM CTOSMIMX AeuCa HE SBANOTCA OMPAHHMHTENAMH, HO MOIYT
SBJASTECH YACTBIO APYHMX JIEKCHUECKHX DJIEMEHTOB.

B OTHOWEHKMM COCTABHBIX OTPAHHYMTEJNEH HCIONL3YIOTCA CACAYIOMME HMEHA:

OrpaHMuMTEND HUMA

-> cTpeska
ABOIHAA 3BE3NA, BO3BEAEHHME B CTENEHb

- NPUCBAMBAHHE NEPEMEHHOM

/= HE PAaBHO

Den Gonbiie WX PABHO

<= MEHBIIE WAM PABHO, & TAKXKE HA3HAMEHWE CHTHANA
< 60k

133 WaneunTtTudukatropn
HnentnduraTopsl HCIONB3YIOTCS B KAYECTBE MMEH, a TAKXE B KAYECTBE 3ape3cpPBHPOBAHHHX CJIOB,

identifier :: = letter { [ underline ] letter_or_digit }
letter_ot_digit :: = letter | digit
letter :: = upper_case_letter | lower_case_letter

Bce cumBoan B HMACHTH(HKATOpE CYIMECTBEHHH, BKAIOUas CHMBOJA noauepkusanms (underline), crogmmit
mexny Gykeo#t (letter) m umdpoit (digit) wam Mexny AsByms coceanumu Oyksamu, WM ABYMS COCERHMMH
undpamy. VaeHTROUKATOPH, Pa3aMuaoOmKEcT TOABKC MO MCNOJb3OBAHUIO COOTBETCTBYIOINMX 3ariaBHHX (upper
case letter) m crpounsix (lower case letter) GykB, CUMTANOTCH ONMHAKOBBIMH.

Hpumepol
1 COUNT X C_OouT FFT  Decoder
2 VHSIC X1 PageCount STORE_NEXT ITEM

Mpuwmeuanue — Tak kak npoben ansercs pasfeauTESIEM, TO MCMOALIOBAHME €T0 HEAOMYCTHMO BHYTpH uaeHTHbMKaTOpa.
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134 AGcTpaxkTHHE JAMTEDPAAHM

Hmerorca nBa kaacca aGCTPAKTHHIX JIMTEPAJIOB: NEHCTBUTCABHBIE JIATEPATH M IETHE Jurepans. Jlelicran-
TEIBHHM JIMTCPAJIOM SIBASICTCS AOGCTPAKTHHIL JIMTEPAN, coAepXammii TOUKY; LEJMBIM JIMTEPANoM SBJSETCH
abcrpakTHHiE smrepan Gea Toukd. JIEHCTBUTE/NIBHBIMM JINTEPaJaMyM SIBJSIOTCS JIHTEDAAN THNA YNUGEPCANbHbI
— deiicmoeumensnoni. LleniMi JIMTEpanaMy ABMAIOTCS JUTEPANbl THIA YitUGEPCANOHBUL UCAbIL.

abstract_literal :: = decimal_literal | based_literal

13.4.1 Jecamuunvie numepanvi
HecarnunuiM smrepanom (decimal literal) smasiercs aGCeTpakTHBI AMTEPAN, BHIPAXCHHBI B ACCATHYHOM
cucreMe cumciaenusi (1o ecTh 6asa cuucacHns — 310 ToyHo 10).

decimal_literal :: = integer [ . integer ] [ exponent ]
integer :: = digit { [ underline ] digit }
exponent :: = E [+] integer | E — integer

CHMBOJI NONYEPKUBAHNS, CTOAINUI MEXAY ABYMS COCEXHMMH HudPaMH AECATHYHOTO JUTEPANA, HE OKA3HBACT
BIMSHHS HA 3HAueHHe IToro abcTpakTHoro smrepasa. Byksa E B BHpaXEHHM SKCTIOHEHTH (€C/AM OHO
HCNOMB3YETCs) MOXET OHTh HAmmcaHa B JoGoit ¢opMe (3aTAaBHOM WM CTPOMHON) — 3HAUEHHE BHPAXCHHS
OT ITOr0 HE MEHSETCH.

OkcrioHeHTa obo3HavaeT cremeHp wHeia 10, Ha KOTOPYIO YMHOXAETCS 3HAYEHHE NECATHUHONO JMTEpana,
B3ATOr0 (€3 BHPAXEHWS SKCIOHEHTH, A/l MOJAY4YEHHS 3HAUCHWS ITONO JINTEPANAa C IKCHOHEHTOI. Buipaxenme
9KCTIOHEHTH. B LEJAOM JMTEPANe HE JOMXKHO COAEPXATh 3HAK MHHYC.

Tpumepst
1 12 0 1E6 123_456 - - HeJHEe JMTEPaab
2 12.0 0.0 0.456 3.14159_26 - - meHCTBHTENbHHE
- - JIMTEpanbl

3 1.34E—12 1.0E+6 6.023E+24 - - JeiCTBUTENbHHE JUTE-
- - paan ¢ 9KCHOHEHTOM

IMMpumeuanmue — B aberpakTHbX sTepanax AOMyCKAKOTCE HeaHauaupe HyaH. Tax xax npolen sIBISETCH pANCIMTENEM, TO OH HE
paspewies B a6CTPAKTHBIX JIMTEPANAX JAXKE MEKITY COCTABHBIMM UACTAMH JKCTIOHEHTBI. 3HAUSHHE O SKCTIOHEHTH PA3PEILCHO TONIBKO B LIEBIX JIMTEPASIAX.

13.4.2 Basupoaantvie numepanot
Basuposansmii autepan (based literal) — oro aGcrpakTHbit JuTepasn, BHPaXeHHbt B ¢opme, Koropas
SBHO comepxHT 6asy cumcnenus. Basa cumcnemmss MOXeT HaXOOMThCS B mpenenax or 2 go 16.

based_literal :: =
base # based_integer [ . based_integer ] # [ exponent ]

base :: = integer

based_integer :: =
extended_digit { [ underline ] extended_digit }

extended_digit :: = digit | letter

CHMBOJI MOAYEPKMBAHMS, CTOSIMHA MEXAY OBYMs cocenHumu nucdpamu B 6asMpOBAHHOM JMTEpPANE, HE BJAMSET
HA 3HAUEHHE 3TOro abGCTPaKTHOrO jaurepana. Basa cumcrenus (base) M IKCIOHEHTA AOMXKHBI OHTb BHPAXEHH
JECATHYHBIM unCaOM. BykBoif, ucnoasdyemoit B kauectse pacmmpenHoit nndpu (extended digit), moryr 6bite
6yxsu or A ao F, coorsercTBeHHO npexacraBasnomue mudpe or 10 no 15. Byksa B 6asuposaHHOM jmrepasie
(Gya» To Gyksa E B akcromenTe mam pacmmmpeHHas mudpa) MOXeT OnTh HANMMCAHA KaK B 3AIVIABHON Tak M
B CTpOYHOM dopMe, — 3HAUEHME JINTEpana OT JTOTO HE MEHSETCH.

Tpennonaraercs oOBUHBIA CMBIC 0a3HPOBAHHOIO HANMCAHMS; B YACTHOCTHM 3HAUEHME KAXAOM pAacCIOMpEeHHOM
uupH He JO/KHO MPEBHILATH 3HayeHus 6asbl. DKCHoHeHTa 0003HAauaeT CTeneHbh 0a3bl, HA KOTOPYIO YMHOXAETCH
sHauyeHne G6asMpOBAHHOrO JMTEPana, B34TOrO 0e3 BHIPAXCHHS OKCIOHEHTHI, A IIO/AYYEHHMS 3HAUEHWH 3TOrO
JIATEPANa C SKCIOHEHTON. BHIpaXeHME IKCIOHEHTH B LEJOM JIMTEPAJ€ HE AOMXKHO COAEPXaTh 3HAK MHHYC.

ITpumepsl

- - UENHE JMTEpaasl

- - 3HayeHus 255
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2#1111_1111# 16#FF#  016#0FF#

- - UEJABEe JAUTEPANbl
- - 3HaueHHs 224

16#E#E1  2#1110_0000#

- - ACICTBHUTE/JIbHHIC
- - mrrepanu 3HAUYCHHU A
- - 4095.0

16#F.FF#E+2  2#1.1111_1111_111#E11

13 CnMBOABHHCEC JAyurepaanm
CuMBonbHBEIT AnTepan dopMupyeTcst praioucHHEM oaHoro Hs 95 rpadmueckux CHMBOMOB (BKJIIOUAS CHMBOJ
npoGena) Mexay ABYyMsi CHMBOJMIAMHM anoctpoda. CHMBOJBHBI JHTEPAA CONEPXHMT 3HAUCHWE CHMBOJIBHOTO THIA,

character_literal :: = * graphic_character °’

Hpumepwr
’A’
113
» v 2

E-NEIVE SR

136 CTpoxoBHeEe aAHNTepaaAH
Crpoxosric auTepansl GOPMHUDPYIOTCS y3 MOCAEAOBATEALHOCTH rpadmMUecKux CHMBONOB (BO3MOXHO M MyCTOIl),
3aKJIOUCHHOH MEXTY NBYMS CHMBOJIAMH KABHYKH, MCIONB3YEMBIMH KAK CTPOKOBHIE CKOOKH.

string_literal :: = “ { graphic_character } ”

CrpokoBHIit JIMTEPA]T MMCET 3HAYEHHE, NPEACTABIMIOMEE COOOH MOCAEAOBATENBHOCTh CHMBOMILHBIX 3HAYCHMI,
COOTBETCTBYIOMMX IPatNUCCKUM CHMBOJIAM 3TOrO CTPOKOBOIO JIMTEPAIA, HCKIIOYAs caMM KaBbuku. Ecan neobxonmmo
BKJIIOYMTh CHMBOJI KABBIUKM B COCTAB CTPOKOBOIO JIMTEPANa, TO ITOT CHMBOJ HAjAO0 NMOBTOPHTH TOAPSR ABA pa3a
Ha COOTBCTCTBYIOMIEM MeCTC. (DTO 03HAYAET, UTO CTPOKOBHI JIMTEPAN, CONEPXALMI NBA PANOM CTOSINMX CHMBOJIA
KaBbIYKH, HHKOIAA HE HHTEPNPETHPYETCS Kak ABA PAAOM CTOSIIMMX CTPOKOBHIX JAHMTEPAna).

HanHa CTPOKOBOro JIMTEPAsa PABHA KOMMYECTBY CHMBOJBHBIX 3HAYEHMIl B NpPEACTABJEHHON NOC/NEAOBATENb-
HoctH. (Kaxawit yaBOGHHBIt CMMBOJM KABBIUKM YYMTHIBAETCH KAK ONMH CHMBON).

fTpumepnot
1  "Setup time is too short" - - coofmenne o6 ommubke
2 ™ - - MYCTOH CTPOKOBBIA JINTEPAN
3 oA - - TPH CTPOKOBBEIX jauTepana anauHoit 1.
4  "Characters such as $§, % and } are allowed in stringliterals"

Mpumeua uue — CrpokoBuiit MMTEPAN nOMKEH ObITh HAMKMCAH HA ORHOM CTPOMKE, T.K. OH SBASKETCA JIEKCHUECKHM I/IEMEHTOM
(cM. 13.2). Bonee pamuHbie JuTepassl MOTYT GBITK, COCTABJIEHB! NPH NMOMOLIH ONEPAUMM KOHKATEHAMH. DTa ONEPALMHA TAKKE MOXKET GbiTh
HCMONL30BAHA AIS MOJYUCHHS CTPOKOBBIX JHTEPAnoB, comepxauyux Herpadrueckue cumeoabl. Crieumduxauus nerpadmueckux CHMsonos
conepxurcss B obvasnenun tHna CHARACTER B nakete STANDARD. Hike naubl mpuMepbi HCNOAB3OBAHMS OMEPALMM KOHKATEHALMM:

1) “FIRST PART OF A SEQUENCE OF CHARACTERS” &

2) “THAT CONTINUES ON THE NEXT LINE”

3) “sequence that includes the” & ACK & “control character”

137. BN TOBO-CTPOKOBHE JAHUTEPAAHN

BuroBo-cTpokosrie antepanst (bit-string literal) dopMupyloTcs M3 mOCNEAOBATENBHOCTH PACIINPEHHBIX undp,
3aKAKYAEMONM MEXAY ABYMS CHMBOJAMH KAaBblYKHM, HWCHOAB3YEMbIX KAaK CKOOKM CTPOKM OHTOB, KOTOpOii
npeawesTByeT cneuucdukarop Gasw (base specifier).

bit_string_literal :: = base_specifier “ bit_value”
bit_value :: = extended_digit { [ underline ] extended_digit }
base_specifier : =B | 0 | X

CHMBON TORYEPKMBAHUSA, CTOSIEMI MexXAy AByMsi coceaHMMu umppamm B OMTOBO-CTDOKOBOM JAHTEpane, He
BRNRET HR ININCENE FTOFS THTEPArd. Byxsoit, HCOOABIYCMOIt B KIHECTEC PACLIHPCHHON UHPPB, MOTyT Gbith
6yksn or A no F, npeacrasasionme coorserctseHno undps or 10 go 15. Byksa B GHTOBO-CTPOKOBOM JMTEpAC

106



roct P 50754—95

(6yar TO pacwmMpenHas umdpa wid cnemuduxkatop 6Gasbl) Moxer OHTh HAMHCAHA KAaK B 3arIaBHOM, Tak M
CTpPOuHOii (hopMe — 3HAYEHHE JNTEPANa OT ITOTO HE MEHSETCS.

Ecnn cneundukarop Ga3n cumcaeHns ecth B, TO B KauecTBe pacWIMPEeHHBIX LH(MP MOTYT BHCTYNATh TOIBKO
uudpst 0 u 1; ecom 0, 10 wudpa or 0 o 7; u ewm X, 1o uudpu or 0 10 9 u or A no F.

BHTOBO-CTPOKOBHIA JIMTEpas MMEET 3HAUCHHE, MNpEACTaBjsiomee Cooil MOC/AEAOBATENBHOCTh 3HAUCHUM
npenonpeaenennoro tTana BIT (to ecrs mocaemoBatessHocTs u3 0" u ’1°). Ecim ykasarens 6askl CUHCIACHHS
ects B, 70 3sHauenue OGUTOBO-CTPOKOBOIO JIMTEPAna €CTh caM aurepas. Ecam ykazaresns Gaswm ecth 0 (wmu X),
TO 3HAYCHUEM JINTEPALA SBJLCTCA MOCIACAOBATENBHOCTD, MOJYYEHHAS 3aAMELUCHHUEM KAXION paciuMpeHHoM Ludpsl
MOC/ICAOBATE/IBHOCTBIO M3 TPex (MM YeTHpeX) 3HAaucHuil mpeponpeaesnennoro Tuma BIT.

JnmHa GUTOBO-CTPOKOBOIO JMTEPAsa paBHA uMcay sHavenwmit Tmna BIT B mpemcrasseHHOl NMOCHEHOBATENLHOCTH.

Hpumepol
1  X"FFF" - - osksuBasentho B"1111_1111_1111"
2 0"777" - - oksuBanentHo B"111_111_111"
3 X"777" - - oaksupanentHo B"0111_0111_0111"

1383. KomMmMmeHnTapum
KomMmeHTapuii HaumHAEeTCS C ABYX PSAOM CTOALIMX CHMBONOB AedMca M OrpaHHMYEH XOHUOM CTPOKH.
KommenTapuit Moxer mosiBHThCS B mo0oit crpoke VHDL-onucanus. Hanmume uMaM OTCyTCTBME KOMMEHTAPHEB
HE OKa3bBACT BAMSHHSA HA NPAaBWILHOCTb OMHCAHUA. Bosee TOro, KOMMEHTapMM HE OKA3WBAKOT BJAMSHHSA HA
BHINOJHEHHUEC MOAYJS MOACJMPOBAHHSA; CANHCTBCHHHM HA3HAYCHHCM KOMMCHTApHEB SABJASCTCS MOBHIICHHE
yuTaGeIBHOCTH ONMCAHMS,
B xomMeHTapum momyckawoTcs JiioOBE CHMBOJB JOOBIX anhaBHTOB, peanH3yeMHX MHCTpyMeRTaspHoil DBM.
Hpumepot
1  the last seantence above echoes the Algol 68 report end;
- - processing of line is complete
a long comment may be split onto
two or more consecutive lines
---------- — the first two hyphens start the comment
- - 3TO KOMMEHTapHii

hhwen

fIpumeuanue — lopusontancHas Tabynsuus Moxer ObiTh HCNONL30BAHA B KOMMEHTAPUH nocne Apokinoro cumsona aeduca
M 3TO IKBUBANEHTHO OXHOMY uaM Gonee npoGenos (cm. 13.2).

139 3apesepBHpPOBaAaHHHNHE CJAOBaA
HnentndukaTtopsl, nepeyncJACHHHE HIXE, HA3bIBAIOTCHA 3ape3cPBUPOBAHHKMA coBamu. OHM 3ape3epBHPOBAHM
B S3bKE MM CIEUMAaNbHOro HasHaueHnd. Jlng unTaGesbHOCTH PYKOBOACTBA 3aPE3EPBMPOBAHHBIC CJIOBA BHEAEHBI

B HEM OTYCTAHBHIMH CTPOYHBIMH 6y1<nam{.

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 OPEN 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 1S PROCESS WITH
CONFIGURATION LABEL RANGE XOR
CONSTANT LIBRARY RECORD
DISCONNECT LINKAGE REGISTER
DOWNTO LOOP REM

MAP REPORT

3ape3epBUPOBAHHOE CJIOBO HE JO/IXHO HCNONb30BATHCH KAK OOBABAECHHEN MAEHTHHKATOD.
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MpuMeuaHue — 3apescpsHpOBAHNbIE COBA, PAATUMAIOLIMECS TONLKO B HCTIONb3OBAHMM COOTBETCTBYIOMMX 3ATIABHBIX W
crpounbix GykB, pARCCMATPHBAIOTCH KAK MACHTHUHbe (cM. 13.3). 3ape3cpBHpOBAHHOE C/OBO range TAKKE HCTIONB3YETCH KaK HMMH
npenonpenencHHoro aATpubyra.

1310 Bo3aMoxXxHHNE 3aMeHB CHMBOJOB

IOng 6asoBHX CHMBOJIOB REPTHKANBHAH YEpPTa, AHE3, KABHYKA Pa3peMICHH CCAYIONNE 3aMEHH:

— BeprukaibHas uepra (1) MoxXeT GHTh 3aMEHEHA BOCK/JIHMLATENbHBIM 3HAKOM (!) MpHM WMCMONB3OBAHMH B
KavecTBe OrpaHMuNTEs;

— names (#) B 6asMpoBaHHOM JHMTEpase MOXeT OHTb 3aMEHEH ABOETOYMEM (1), TNPH 3TOM 3aAMEHHUTbL HAOo
ofa 3maka B 3TOM JmMTEpATE;

— xasnukn ("), HCMONB3yeMBE KaK OTPAHMUATEJM B CTPOKOBOM JHTepaje C obemx CTOPOH, MOTryT ObiTh
3aMeHeHH Ha npouteHTH (%). IIpn oroM HeobxoauMoO 3aMEHHUTE 00€ CTPOKOBHE CKOOKH, a U3 NMOCJAENOBATEIRHOCTH
CHMBOJIOB HCKJIOWHMTh BCE CHMBOJB KaBHUKH. KaXAHWH CHMBO MpOUEHTa BHYTPH MNOCAEAOBATEJBHOCTH
CHMBOJIOB JOJXEH GHTH YABOCH. YIBOCHHHI CHMBOJ NMPOLEHTA HHTEPHNPETHPYETCS B ITOM CIy4ae KaK OAMH
CHMBOJI.

Takue 3aMeHH HE M3IMEHSET CMHCT OMHCAHHSL.

MMpumeyuanue — PexoMeHayeTcs OrPAHHYHBATD 3AMEIEHUE BBLILICYKA3AHHBIX CHMMEBOJIOB A CIY4aeB, KOTAZ COOTBETCTBYIOLIMIY
BH3YANIbHDINT CHMBOST HepocTyneH. Heolxomumo uMeTs BEHAY, YTO HA HEKOTOPHIX YCTPOWCTBAX BEPTHMKANbLHAS UEPTA TNPEACTABACHA Kak
PasOpBaHHAS BEPTHKAJbHAS UEPTA H B 3TOM CJAyuae 3aMCHA HE PEKOMEHAYETCd.

ITpasuna  MCNOAL30BAHMA MAEHTHGMKATOPOB M abCTPAKTHBIX JIMTEPAJIOB TAKOBbl, YTO CTPOuYHblE M 3ariasubie Oykebt Moryr Obith
ucnosnb3osanbl Ges paznmuus. DTH JEKCHUECKME DNEMEHTBI, TAKMM 00pasoM, MoryT ObiTh HANMCAHBI C MCMOMLIOBAHMEM TONMBKO 6a3oBoro
nafopa cHMBOJIOB.

14 NMPEOONPEAEJEHHOE OKPYXEHHE SI3bIKA

B nacrosmieM pasgesnie onmcaHe npeaonpeacncunbie atpulyrH ssnka VHDL n nakers, KOTOpHE ROAXHH
ofecneunMBaThCsl BCEMHM DPEANM3AUMSMH S3HKA.

141 NpenonpegenesHue aTpuUbyTH

Ipeponpenenennnie arpulyTH 0003HAYAOT 3HAYEHMS, (DYHKUMH, THMH M JAMANA3OHL, COTIOCTABJICHHHE C
pasMuEBIME BHAAMM NoHaTHi. Huxe nano onucanne atux atpnbyrtos. Ias xkaxporo arpnbyra naercs creayiomas
uadopManms:
Bux arpubyra: sHaueHue,THN, AMANAsoH, QYHKUHS MAH CHIHAJ.
Onncanne npedukcoB I1s Kaxporo aTpubyra.
Onucanne napaMeTpa WINM apryMeHTa, €CAH OH €CTb.
Pesynbrar pHuMCleHHs aTpnbyTa W THN 3TOrO pe3yabTara (€CM NPHMCHSAETCS).
Hanaraemue OrpaHHYeHMS HJAHM KOMMEHTADHH,

T'BASE
Bua; Twun,
Mpeduxc: Jliobo#i Ten wam nogrmn T.
Pesyabrar: Bazosmit Tan T.
OrpanuueHus: Otor aTpubyT ROMYCKAETCA TOABKO B KAUECTBE NPehMKCA HMEHH APYIOro
arpubyra; nanpumep, T’BASE’LEFT.
T'LEFT
Bupn: 3nauenne.
Ipedmxc: JIoGolt cxanspueiii T™n nwau noatun T,
Tun pesynwrara: Takoit xe tvm, xkak T.
Pesyasrar: Jlepas rpanmuna T.
T’RIGHT
Bun: 3sauenue.
pednxc: Jlo6oit cxansipupié TMn wam nogrum T.
Tun pesyabrara: Takoit xe Tun, kak T.
Peayabrar: Ipasas rpanuua T.
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T'HIGH
Bun:
Mpedmxc:
Tun pesyavrata:
Pesynvrart:
T'LOW
Bua:
INpedukc:
Tun peayastara:
PesyabraT:

T'POS(X)
Bua:
Mpedukc:
ITapamerp:
Tun pesyavrara:
Pesynbrart:

T'VAL(X)
Bun:
IMpeduxc:
ITapamerp:
Tun pesynbrara:
PesysbTar:

T'SUCC(X)
Bua:
Tpeduxkc:
Mapamerp:
Tun pesyasvrara:
Peayabrar:

Orpanuuenus:

T’PRED(X)
Bun:
IMpedmnxc:
Iapamerp:
Tun pesyabrara:
Peaynvrat:

Orpannyenns:

T’LEFTOF(X)
Bux:
Ipednxc:
ITapamerp:
Tun pesyasrara:
Pe3aynabrar:

OrpanuyeHns:

T’RIGHTOF(X)
Bun:
Ipednxc:
Ilapamerp:
Tun pesynvraTa:
PesyabraT:

Orpannuenns:

3Hauennue.

JhoGo#t ckangpuplit TMn unn noxmun T.
Taxoit xe Tvn, Kak T.

Bepxusas rpanuna T.

3uauenne,

JIwo6oit ckangpumit Tan wam moarmm T.
Takoit xe Tan, kKak T.

Huxuas rpanmua T.

Oynxuus.

JlioGost AuckperHmit mau usHueckuBt TMn waum moarmm T.
BuipaxeHue, THINOM KOTOporo sasiercs Oaszoswiit T T.
Yuuaepcanvhviil_yenwiil,

Homep nosuuum 3HaueHust mapaMerpa.

Oyuxuns.

Jhioboit muckpeTHud waM dbusnueckmit Thn wam moarunm T.

Buipaxenne, THIOM KOTOpOro ssasercs GaszoBmit Tun T.

BazoBwit thn T.

3HaveHne, HOMED MO3MUMM KOTOPONO SIBASIETCS 3HAUCHHEM THMINA YHuUGED-
Ccanbublil_Yyeaviid, COOTBETCTBYOmuUM X,

QyHxuy.

Jroboit muckpeTHHi win dusnvecknlt Tin wim noartun T.

BeipaxxeHne, THIIOM KOTOporo sBaserca Gasosmit Tun T.

Basosbit Tun T,

3bauenne, HOMEP MO3MNWM XoToporo Ha 1| Goneme, uem HOMEp MO3MIMM
3HAUEHHS mNapamerpa.

Bosuukaer omubka, ecnu aHavenne X skemBanentHo T’BASE'HIGH.

Qynxuus.

JoGoit auckperHuit wm dusuueckndt Tn mm moarmn T.

BuipaxeHnne, THNOM KOTOpOoro smaserca Gasosmit Tunm T.

Basosmwit Tun T.

3uayenue, HOMEP MO3MIUWH KOTOPOrO Ha | MeHBbIE, ueM HOMED NOSHEMK
3HAYEHHA NapaMeTpa.

Boanukaer ommbka, ecim 3nauenme X sksuBaseHTHO T’BASE’LOW.

Oyukuus,

JhoGo#t auckpernnit wmm dusuueckudt Tan wmm nogrun T.

Buipaxenne, THNOM KOTOpOro seiasercs Gasosmii Tam T.

Baszosmit Tunm T.

3uaueHHe, HAXOQSANIEECs CJIEBA OT 3HAYCHMS NAPAMETPa B AHANA30HE
snavenmit T.

Bosuukaer omubka, ecam 3Hauvenme X sxsusaseaTno T BASE’LEFT.

QyHxuMe.

Jlroboit auckpernpilt win ¢msuueckuit TMn wiu noxrum T.

BrpaxeHne, THOOM KoToporo seasercs Gasoswdt tum T.

Bazosuiit tunm T.

3nauenne, Haxosmeecd CHpaBa OT 3HAYEHMS MAPAMETPA B AHMANA30HE
3nauenmit T.

Bosnukaer ommbka, ecnnm 3mauenne X skeuBasentHo T’BASE’RIGHT.



A’LEFT{(N) ]
Bun:
Tpednxc:

IMapamerp:

Tun pesyavrara:
Pesyabrar:

ARIGHT[(N) ]
Bun:
INpeduxkc:

ITapameTp:

Tunt pesyasprara:
Pesysbrar:

A’HIGH[(N) ]
Bun;
Ipeduxc:

IMapamerp:

Tun pesynvrara:
Pesynbrar:

A’LOW[(N) ]
Bua:
Ipeduxc:

IMapamerp:

Tun peayabraTa:
Pesynavrat:

roCT P 50754—95

Oyuxuns.

JlioGolt npedmxkc A, noaxoxaummit ang MEACKCUpyEMOro o0bEKTa mam €ro
NIONIO/IHKTEABHOTO MMEHM; W 0603HAYAIOIMMI OrPAHHYCHHLIN HHICKCHDY-
eMbulif moaThm.

JlokanbHO CTATHUECKOE BHPAXKEHHE THIIA YHUBEPCAAbHOUE_Ueavid, 3HAYCHHE
KOTOPOro HE JOMXHO NpEeBWmaTh pasMepaoctn A. Ilo ymonuanmio
npuHnMaercs 1.

Tun, nepolt rpamnum N-ro zmanasona mezexca A.

Jlesas rpammua N-ro amanasoHa muzexca A. (Ecm A gpasercs
AOMOJHHTENBHMM FMEHEM WHAEKcHpyeMoro oObekTa, TO PE3yJabTaTOM
SABASETCH JieBast rpaHnua N-ro AMana3oHa MHAEKCA, B3TOro u3 ofbaABICHMS
A,a He n3 obpasneans obbexTa).

Qyuxuus.

JhioBoit npednkc A, moxxopdmmit AAS MHAEKCHPYEMOro OObEKTa MM €ro
AOTOJIHMTEIBHOIO MMEHHM; WIH 0003HAUAIOMMII OrpaHMYEHHBIA HHIEKCHPY-
embuiit moaTHm.

JloKanbHO CTATHUECKOE BHPAXEHHE THIA YHUGEPCQAbHBLI_Ueablil, SHAUCHHE
KOTOPOrO HE JOFXHO mpeBHmarh pasmepHoct A. [lo ymomuanmio
npuHnMaercs 1.

Tun npaeoit rpannus N-ro guanasosa mHaekca A.

Ilpasas rpammua N-ro amanmasoHa mmgexca A. (Ecam A gBasercs
ZOMOJTHATENLHEIM MMEHEM HMHIACKCHPYEMOro o0OBnekTa,To pe3yIbTATOM SBJAs-
ercs mpaBas rpaHuna N-ro AMAnas3oHa HHACKCA, B3STOr0 M3 oObABACHMS
A, a He n3 obbuBnenus o6beKTa).

OyHkung,

Jloboii npedukc A, noaxoasmuit IS MHAEKCHPYEMOro oObeKTa WM €ro
HONOJIHATENbHOTO MMEHM; WX OGO3HAMAIOMMA OrpaHHYEHHBIA WHACKCHDY-
eMHii noxprhm.

JloxaneHO cTaTHMEcKOe BHPaXEHHE THIIA YHUGEPCANbHLUL_Leablll, 3HAUEHHE
KOTOpPOro HE MOMXHO NpeBHWmarth pa3MepHoctH A. [lo ymomuanmio
npuHAMaercd 1.

Tun N-ro auanasoBa MHACKCa A.

Bepxnas rpannma N-ro auamasona meaekca A. (Ecm A gmasercs
JOMO/IHUTENBHHM HMMEHEM MHACKCHPYEMOrO OOBEKTa, TO DpE3yJabTATOM
SABJASIETC BCPXHSS TrpaHHLA N-ro ANanasoHa HHACKCA, B349TOIO H3
obbaBneHus A, a He u3 OObsAB/ICHHA OOBEKTA).

OyHKuHS.

Jhoboit mpedukc A, mogxonsmmii AN MHACKCHPyeMOro ofmexTa mam ero
IOOTOJIHKTEALHOIO HMMEHM; WM 0003HAYAOWMA OrpaHNYEHHHN HHIEKCAPY-
MBIt MmoATHN.

JloxasbHO cTaTHUECKOE BHPAXEHHE THNA YHUBEPCANbHLIE_ljenblli, 3HAUCHHE
KOTOpDOrO HE J[OJXHO mnpesHnaTh pasMepHoctd A. [lo ymomuanmio
npuHnMaercsa 1.

Tun N-ro nmanasosa muaexca A.

Huxnas rpamuua N-ro nuamasoHa wuHAaekca A, (Ecim A geasercs
AOTIOJIHUTENBHHM MMEHEM WHAEKCHPYEMOro OOBEKTa,TO Pe3y/bTaTOM SIBJS-
eTcs HMXHSS rpaHuua N-ro Juana3oHa HMHAEKCA, B3ATOrO0 M3 OObaABACHHUS
A, a He u3 oObasnecHHa oOBEKTA).
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A’RANGE[(N) ]

Bun: Hnanason.

INpednxc: Jhoboit npeduxc A, mogxonsmmmi Ans MHACKCUPYEMOrO OOBEKTA MM €ro
OONOJIHATE/BHOTO MMEHH; WM 0003HAYAIOmMMIA OrpaHUYEHHBI MHASKCHDY-
€Mbiil MOATHII.

ITapametp: JlokasbHO CTATHUECKOE BHIPAXEHUE THNA YHUGEPCAAbHbUI_lenbll, 3HAUEHNE

Tun pesysabrara:

Pesyabrar:

A’REVERSE RANGE[(N)]

KOTOPOIrO HE J[OMKHO NPEeBNIATh pasmepHocth A, Ilo  ymomuanuio
npuanMaercs 1.

Tun N-ro ananasona wmHuekca A.

Juanazon A’LEFT(N) to A'RIGHT(N), ecam N-it amanason umaexca
asngerca socxoasmuM; wm auanason A’LEFT(N) downto A’'RIGHT(N),
ecam N-M auanasoH MHAEKCA siBAgercs HucxoasamuM. Ecan A gsasercs
JONOJIHATE/IBHEIM HMEHEM MHIACKCHPYEMOro o0bekTa, TO pe3yjbTar ompe-
nensercas N-M AHANasoHOM HMHAEKCA, B3ATHIM W3 O0baBaeHMst A, a HEe u3
ofOpsBNCHUS OOBEKTA.

Bamxa: Hnanason:

Ipeduxc: Jlioboit nmpedmkc A, moaXoRsmuit AAS MHAEKCHpPyeMmoro ofpeKkTa wiM ero
AOTIO/IMMTE/ILHONO MMEHH; MM 0003HAYAIomMit OrPAHHUEHHBI MHAEKCHDY-
eMuii moaTHN.

ITapamerp: JIOKAIRHO CTATHYECKOE BHPAXKCHAE THIIA YHUGEPCAIHbILL_Uenbili, 3HAYCHAE KOTOPOTO

Tun pesyabrara:

HE AUDKHO Npesbunats pasmepHocu A. [lo ymomuawmo mpusmmaerca 1.
Tun N-ro auanasoHa MHAEKCa A.

PesyasTaT: Juanason A'RIGHT(N) dowmto A’LEFT(N), ecsm N-it amana3oH MHAEKca
apasercs BocxoasumM; wm ananasod A'RIGHT(N) to A’LEFT(N), ecan N-ii
IMANIA30H MHAEKCA SABASETCd HMcxomsmpMm., Ecam A sSBigercs JOnoIHHTEIbHEM
HMEHEM MHAEKCHPYEMOTo 00BEKTa, TO Pe3y/bTaT onpenessercs N-M quanazoHoM
MHZCKCA, B3ATHIM M3 OObsBiIcHHS A, a He M3 oOpsBacHMa obbexra.

A’LENGTHI[(N) ]

Bun: 3HaucHmue.

Tpeduxc: Jo6oit npeduxc A, moaxoxswmi IS MHIEKCHPYEMOro oObexTa mwau ero
JONOMHHTETBHOTO MMEHH; WJIH 0003HAYAIOmMI OrpAHHYCHHKN MHIAEKCHPY-
E€MBIH MOATHIIL.

Iapamerp: JIokanBHO CTATHYECKOE BHIPAXKEHNE THMIA YHUGEPCAbHbLI_Yenblii, 3HAUCHHE

Tun pesyasrara:

KOTOpOr0 HE MAO/KHO TpEBHIATh pasmepHoctm A. Ilo ymonvawuio
npunumaercsa 1.
Ynueepcanvrolii_yenviil.

Pesynbrar: Konnuecteo 3Hauenmit B N-M AuanasoHe HHAEKCA A, TO €CTh 3HAUEHHE
A’HIGH(N)—A’LOW(N) +1.
S’DELAYED[(T) ]
Bun: Curnan.
Ipeduxc: Jlio6olt curuan, obosHaYaeMBlf CTATHUECKMM HMEHEM S.
ITapamerp: Cratuueckoe sbipaxenne tuna TIME, npomssopsmee oTpumarensroe

Tun pesysbrara:

Pesyabrat:

auguenne. ITo ymonuanmio npmammaerca 0 ns.

Baszoswi#t THn curxana S.

Curxas, 5KBMBAJEHTHHYN CHrHamy S, 3amepxaHHomy Ha T eauHML BpeMeEHH.
3nauenne S’DELAYED(t) Bo Bpems Tn Bcerma 5KBHBAJIEHTHO 3HAYEHHIO
curHana S Bo Bpemsi Tn-—t.

Konkperno: Ilycrs R mmeer ToT Xe mogrunm uwro u S, nyctb T >= 0 ns u nycrs P Gyaer oneparopom
npouecca B ¢opme:
P: process (S)

begin

R <= transport S after T;

end process;
IIpeamonoxXum, YTO HAYaJBHOE 3HAYEHHME R coBmazaer ¢ HavaJbHHM 3HaueHueM S, torma arpubyr 'DELAYED
onpexened takum obpasoM, uto S’DELAYED(T)=R aas mwoboro T.

Mpumeuauue — SDELAYED(Ons) HeakBMBANEHTHO S, KOraa S TONABKO YTO M3MEHWJICH.
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S’STABLE[(T) ]
Bug: Cwurnan.,
Ipeduxc: Jlroboit curHan, o603HAYAEMHHA CTATHYECKNM HMEHEM S.
Iapamerp: Cratnueckoe BunipaxeHue THna TIME, npousBoasmiee HEOTPHUATEILHOE
sHayende. [lo ymonuanmio npuHumaercs O ns.
Tun pesysabrata: Tun Boolean.
Pesynprar: Curnan co 3nayenmeM TRUE npu ycmoBun, uro B Teuenuwe T emuimn

BpeMEHM Ha curHase S He ObU10 COGHTHS; HAH CHTHAT CO 3HAYCHHEM
FALSE B npormeHoM cayuae (cM. 12.6.2).

Mpumeuanue — SSTABLE(Ons)=(S’'DELAYED(Ons)=S), u S’STABLE (0 ns) umeer auauenue FALSE tonpko 8 TOM
cayuae, KOraa S TOMBKO UTO M3MEHHJICS.

S’QUIET (D) ]
Bun; Curnan.,
IMpedukc: JlroGoii curnas, ofo3HayaeMmuiif CTaTHYCCKHM HMEHeM S.
Hapamerp: Crarnueckoe BHpaxenne tuna TIME, npoussonsmice HEOTPHIATEIBHOC
3Havenue. [lo ymomuaumio npunumaercs 0 ns.
Tun pesysbrara: Tun Boolean.
Pesyabrat: Curnan co 3nauesnem TRUE npu ycnosus, uro curHan S 6eU naccMBHHIM

B TeueHne T eauHNL BPEMEHM; WAM CHrHAA co 3HaueHuem FALSE s
MPOTHBHOM cayuae (cm. 12.6.2).

IOns xomkperHoro muxia MogeaupoBaHus S’QUIET(Ons) wmeer 3nauenme TRUE, ecn u ToabKO ecau
curHan S ABASETC NMACCHBHBIM B 3TOM IMKJIE.

S’TRANSACTION
Bun: Curnan,
Ipedmukc: JIwo6oit curnan, o6o3HAaYacMBI CTATHYECKHM HMEHeM S.
Tun peayabrara: Twun Bit.
Pesyabrat: Curxan, 3HaueHne KOTOPOrO HMHBEPTHPYETCS NO OTHOMIEHMIO K INPEAHAY-
HICMY 3HAYEHMIO 3TON0 CHUTHAJMA B KaXIOM UMKJE MOACAHPOBAHHSA, B
KOTOPOM CHIHAJ S CTAHOBHTCS AKTHBHEIM.
S’EVENT
Bun: OyHKus.
Ipeduxkc: Jhio6oit curHan, o603HAYAEMBl CTATHUECKMM HMMEHEM S.
Tun pesyabrara: Tun Boolean.
Pesyabrar: 3HaueHne, yKa3HBaKOMee NMPOH30MLIO MAM HET cobmrme Ha cursane S.

Koukperno: Ina cxangpsoro curHana S S’EVENT pogspamaer sHauenne TRUE, ecim B TeueHMe Tekymero
UMKIA MOAEAMPOBAHHS HA CMTHAJE S TNPOM30ULIO COOHTHE;, B RPOTHBHOM CJIyyae BO3BPAMACTCS 3HAYCHHE
FALSE.

Hna cocrasHoro curiana S S’EVENT posspamaer sHauenue TRUE, ecnu B TeueHHe TEKymIEro HMK/AA
MOAE/MMPOBAHAS HA KAKOM-INO0 CKAJSAPHOM MOA37EMEHTE CHMHAAA S NMpOM30OUIO COOWTHE; B IPOTHBHOM CAyyae
Bo3ppamaer 3uaueHue FALSE.

S’ACTIVE
Bun: Qyuxous.
Mpeduxc: Joboft curan, of0o3HAYAEMBIl CTATHYECKHM HMMEHEM S.
Tun pesysabrara: Tun Boolean.
Peayabrar: 3HayeHue, yxasnBaKIIee aKTHBEH MM HET curHan S.

Kongperno: Ons ckansproro curHana S S’ACTIVE Bosspamaer ssaucame TRUE, ecim B TeueHHe Texymero
OMKJIA MOJEAKPOBAHMS CHIHAM S GBJASETCS AKTHBHEIM; B NPOTHBHOM CJAy4yae BO3BpAamaeTcd 3HAUYECHHE CHrHAJIA
FALSE.

IOns cocrasHoro curHana S S’ACTIVE posspamaer snauenme TRUE, ecim B TeueHwe TeKymjero umKiaa
MOJE/NMPOBAHAS KaKOH-7n00 CKAJSpHBIA TOAJ/MEMEHT CHrHANA S SBISETCd AKTHBHHM; B INPOTHBHOM CJIyyae
sBosspamaerca sHayenne FALSE,
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S’LAST_EVENT
Bun: Dynxuus.
Mpedmxc: JoGoit curnan, ofo3HAUAEMBIN CTATMUECKMM MMEHEM S.
Tun pesyavrara: Tun Time.
PeayabTar: Bpeuenncgﬁ HMHTEpBAJI, MPOWEAWH I ¢ MOMEHTAa MOCAEAHEr0 COOMTHS Ha
cursane S.

Konxkpetno: Ins cxanspuoro curnana S S'LAST _EVENT soaspamaer camoe Gosibmoe snaucane T (ecim omO
cymecrsyer) Tana TIME, nng xoroporo S’DELAYED(T)’STABLE supabatnsaer 3naueane TRUE, B nporusHOM
cayyae Boaspamaercs 3smauenme 0 ns.

Ina cocrasnoro carmana S S’LAST_EVENT sosspamaer MuupMaabHoe W3 3Hayenmit R’LAST EVENT nans
KaXOoro CKaJSpHOro mopsneMenta R curmana S.

S’LAST_ACTIVE
Bun: QPyskaus.
Ipeduxc: Jlio6oit curnan, ofosmauaeMuii CTaTHUECKMM HMEHEM S.
Trn pesysbrara: Tun Time.
Peayabrat: Hurepsan BpeMens, npomeamuit ¢ MOMEHTA, Koraa cmrHaa S Gwein

NOCACAHMH Pa3 AKTHBHHIM.

Konxperso; Mas cxansproro curHana S S’LAST_ACTIVE sosepamaer nauGonnmee 3uavuenme T (ecsm ono
cymecrsyer) tina TIME, ana xoroporo S’DELAYED(T)’QUIET smpaGarwsaer suauenne TRUE, B nporusHoM
cIyyae Bo3Bpamaerca 3mauceme 0 ns.

Hna cocrasoro curmana S S'LAST_ACTIVE sosspamaer munnMansHoe n3 3HaueHuit R’LAST_ACTIVE
VIS Kaxgoro CKaJipHOro mopsneMeHTa R curmana S.

S’LAST_VALUE

Bupn: Dynxums.

Tpeduxkc: Jlo6oit curnan, o6o3mauaeMbiil CTATHUECKMM MMEHEM S.

THn pesynvrara: Basopni#t TN S.

Pesyabrat: IIpepniaymee 3naueHWe CHTHAjJA S, HEMOCPEACTBEHHO MMEBIIEE MECTO IO

MOC/ICAHET0 M3MEHEHNS S.

Konkperno: Ons ckanspuoro cursana S §’LAST_VALUE=S’DELAYED(T), rae T >= 0 ns SBAseTCs HAMMCHBIDEM
sHauenneM, npu Koropom S’STABLE(T) smpabarmsaer suauenne FALSE, Ecam Takoro T me cymecrmyer, To
S’LAST_VALUE oasxsuBanearsHo S.

Ina cocraBuoro cmrHana S S’LAST_VALUE 5KBHBANGHTHO arperaTy M3 NpEABMAYINMX 3HAYEHMIA KaXAOTO
3/IEMEHTAa CHrHasa S.

MIpumMeuaunmus

1 Ecan S’STABLE(T) umeer suauenue FALSE, 10 no onpesenemuio 218 mexoroporo t, rae 0 ns <= t <= T, S’DELAYED(T)/=S.

2 Ecnu Ts geiisercs MHHMMAJILHBIM 3HAYeHHeM, npu koropoM S’STABLE(TS) smipaGarnisaer suauenne FALSE, to ans scex t, rae 0
ns <= t <= Ts, S’'DELAYED(T)=S.

B’BEHAVIOR
Bun: 3nauenne.
Mpecduxkc: Joboit  6nok, oBosHaueHmnii MeTkoii, wam moboii ofwexr mnpoexra,
0603HAYEHHNEI WMEHEM APXHMTEKTYDH.
THI peayabTaTa; Tun Boolean.
Peaynprar: 3nauenne TRUE, ecnm 6nok, onpeneasemmi onepatopoM 6noka wnm
0ObEKTOM NpPOEKTa, HE CONEPXHT ONEPATOP KOHKPETH3ALMH KOMIOHEHTA.
B mporusHOM cayuae BodBpamiaerca 3nauenue FALSE.
B'STRUCTURE
Bun: 3nauenne.
IMpeduxc: Jhoboit  6nok, obo3navueHHbi Merkoi, wim moGoit 06bEXT mpoekTa,
O003HAYCHHKN MMEHEM APXMTEKTYDHI.
Tun pesyawrara: Tun Boolean.
Peayabrat: 3uavenne TRUE, ecam Gaok, onpeaensiembili oneparopoM 6noka wm

OOLEKTOM NPOEKTa, HE CONEPXMT HENACCHBHMI ONEPAaTOp MPOLECCa MM
NAPAIE/IbANI ONEPaTOpP, SXBHBAJICHTOM KOTOPOTO SBISETCA HENAaCCHBHBIN
onepaTop npouecca. B npornBHoM cayuae posBpamaercsa sHavuenue FALSE.
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n % H MEeuaHuue — Baaumocsass mexay suauenusmu atpubyros LEFT, RIGHT, LOW, HIGH sbipaxaercs caemyiomest
'raﬁmue .

Bocxogammit Manas3oH Hucxonsmmit nuanason
T'LEFT - T'LOW T'HIGH
T’RIGHT - T'HIGH TLOW

Tak xax arpubyrst S'EVENT, S’ACTIVE, S'LAST_EVENT, S’LAST_ACTIVE u S’LAST_VALUE seasiorcs GyHkumsMM, a He

CMTHANAMH, TO OHM HE MOTYT BH3bLIBATL BHIOJHEHWE NPOLECCA, XOTA 3HAYEHWE, BOZBPAIIAEMOE TAKOM (yHKUMEH, MOXKET HMAMEHSTHCH
JAMHAMHYECKH.

B Cazu ¢ ITHM B MBPANTEABHBIX KOHTEKCTAX, TAKHUX KAK BOIPRIKCHHA SAUIHTH HAK TAPANACABHBIC ONCPATOPH! HEHAUCHHUA CHIHAAR,
PEKOMEHAYETCA WCTIONBL30BATL OxpvBasenTHbe aTpubyTst S’STABLE M S'QUIET, 4BASIOWIMECS CHPHANAMM, MM BBHIPAKEHMS, CONCPXAIME
a1 atpubyrsi. Ananoruuro, dynxuus STANDARD.NOW TaKXKe HE JOMKHA HCTIONLIOBATRCH B NAPANIETBHBIX RPOLIECCAX.

142 Naxer STANDARD

[Taker STANDARD npeporipenensier psa Ttanos, noarnnos M ¢dyuxkumit, Ipeamonaraercs, uto B Hauane
KaXxJoro MOAy/as NPOEKTA MPUCYTCTBYET HEABHOE ONMHCAHME KOHTEKCTa, CCHaalmeecs Ha 31oT maker. Ilaker
STANDARD ne MoxXeT GuTh M3MEHEH MONLIOBATENEM,

package STANDARD s

- - NPEJONpPENENCHHRNE MepeuncAseMple THIIH!

type BOOLEAN is (FALSE, TRUE);

type BIT is CO’, ’1’);

type CHARACTER is (

NUL, SOH, STX, ETX, EOT, ENQ, ACK, BEL,
BS, HT, LF, VT, FF, CR, S0, 81,
DLE, DC1, DC2, DC3, DC4, NAK, SYN, ETB,
CAN, EM, SUB, ESC, FSP, GSP, RSP, USP,
4 ” s!9’ L) !’ 9#!’ ’$9’ ’%9’ t&” r "
!(!, ’)», mg' ’+s’ ’ , a’ !_9’ ’ . y, 1/”
’0” ’1,, !2)’ ’3!, 34” !5!’ ’6,, 17”
ssv’ ;99’ s:v’ ’;,’ ’<,’ 5_9’ 9>” y?t’
’@!, !A” ,B” !C’, ’D!’ ’BQ’ ’F” lG’,
!H’, ’I’, ’J’, ’K,, ,L,, ’M,, )Ni’ !O”
’P?’ )QQ’ ?R)’ ’SQ, "I\” ’U), §v¥, )W”
!x’, 'Y’, ’zy’ ’[1, ’\9' ’]a’ ’/\’, 9_”

! 1, 73), ’b,, ’C’, ’d’, 783, ,f’, ’ !’
’h” ,i.’, ’J,, 'k7, ’l” !m” 1n’, ’o”
7p” ’q9’ 'rs' 'S’, 't’, su” ’v’, ’W',
1x:’ syv, !z)’ '{s’ ,I’, 5}’, s~s, DEL);

type SEVERITY_LEVEL is (NOTE, WARNING, ERROR, FAILURE);
- = NPCIONPEeACNACHHNE YHCIOBHIC THUIIH:

type INTEGER is range onpenenen-peasmnsauuei;

type REAL is range onpenejeH-peanm3anme;

- - npegonpeaeneHanii tun TIME;

type TIME is range onpepencu-peaymsanueii;

units
fs; - - cemrocexyHnaa
ps = 1000 fs; - - nukocexyHaa
ns = 1000 ps; - - HaHOcexyHAa
us = 1000 ns; - - mMmkpocekysaa
ms = 1000 us; - - mMmwiAnCeKyHpa

sec = 1000 ms; - - cekynma

min = 60 sec; - - muHyTa

hr = 60 min; - - uac
end units;

- - QyHKuMs, BO3BPAmAKOMAS TEKYIIES BPEMS MOJEJMPOBAHUS;
function NOW return TIME;

- - mpefonpeNeAcHHNE YNC/IOBHE TOXTHMH:
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subtype NATURAL is INTEGER range 0 to INTEGER'HIGH;
subtype POSITIVE is INTEGER range 1 to INTEGER'HIGH;

- - HpeAONpPENENEHHBE HHACKCAPYEMHE THIBL

type STRING is array (POSITIVE range < >) of CHARACTER;
type BIT _VECTOR is array (NATURAL range < >) of BIT;
end STANDARD;

IIpumeuanmue — ASCI muemonnxku pis cumsonos FS, GS, RS u US npexacrasnenst B TMne CHARACTER cooTBeTCTBEHHO

cumsonamu FSP, GSP, RSP, USP mo usexanve dankra ¢ mina TIME.

143 Maker TEXTIO
Taker TEXTIO conepxur 0GpsBacHus THIIOB U TOATporpamMM, ofecneunsaromux GoPMAaTHPOBAHHHKE ONEpALHH

BBOAA-BuBOAA ¢ cumeosiammu ASCII.
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package TEXTIO is

- = ONHACAHHC THIOB A nnona/ BHBOAA TEKCTOB

type LINE is access STRING; - - LINE sBngercs yxasatejaeMm

- - snauenna tana STRING
type TEXT is file of STRING; - - daiin n3 ASCIH sanuceit

- - MEPEMEHHOH NIMHH
type SIDE is (RIGHT, LEFT); - - aiq BHPAaBHUBAHWUA BHIXOZHHX

-~ AAHHBIX BHYTPH NOJEH
- RAS 337aHUS UIHPHHE BHXOX-
- HHX nosei

subtype WIDHT is NATURAL;

- - CTAaHJAPTHHE TEKCTOBHE (bR

file INPUT; TEXT is in “STD_INPUT”;

file OUTPUT; TEXT is in “STD_OUTPUT";

- - MPOUEAYPH BBOAA NS CTAHAAPTHHX THUIOB
procedure READLINE (F: in TEXT; L: out LINE);

procedure READ (L:inout LINE; VALUE:out BIT; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out BIT);

procedure READ (L:inout LINE; VALUE:out BIT_VECTOR; GOOD:out BOOLEAN);
procedure READ (L:iinout LINE; VALUE:out BIT_VECTOR);

procedure READ (L:inout LINE; VALUE:out BOOLEAN; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out BOOLEAN);

procedure READ (L:inout LINE; VALUE:out CHARACTER; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out CHARACTER;

procedure READ (L:inout LINE; VALUE:out INTEGER; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out INTEGER);

procedure READ (L:inout LINE; VALUE:out REAL; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out REAL);

procedure READ (L:inout LINE; VALUE:out STRING; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out STRING);

procedure READ (L:inout LINE; VALUE:out TIME; GOOD:out BOOLEAN);
procedure READ (L:inout LINE; VALUE:out TIME);
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- - HPOUENypH BHBOJA AN CTAHAAPTHHX THIOB
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 SIDE=RIGHT; FIELD: in WIDHT: = 0);

procedure WRITE (1: inowmt 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:=();

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: = 0;
UNIT: in TIME: = ns);

- - npouexyps obpaGorkm nosuumm daiina

function ENDLINE (L: in LINE) return BOOLEAN;
function ENDFILE (F: in TEXT) return BOOLEAN;
end TEXIO;

Ipouenypst READLINE n WRITELINE, onucannme B makere TEXTIO, unraior ¥ 3anuCHBAOT LETHKOM
crpokn daitna Tana TEXT. ITpoueaypa READLINE Bu3amBaer uTeHwe CAeayiowmell cTpokn u3 atoro ¢aitia m
BO3BpPAmMAeT B KayecTBe 3HAYEHHS napamerpa L cchutouHoe 3HAaueHHMe, yKaabiBaiomee HAa OOBEKT, NPEACTAB/IS-
fomit 3ty crpoky. Ecom mapamerp L comepxur Hemycroe CCHUIOYHOE 3HAYEGHHE NEpEX BH3OBOM NPOLEAYPH,
T0 OOBEKT, YKA3WBAEMHIl ITHM 3HAYCHmMEM, 6yner yHHMUTOXEH mNpexAae, uyeM 6yaer co3gaH HOBHI OOBEKT.
Mpoueaypa WRITELINE BH3HBaET 3anucHBAHHE CTPOKH, YKA3HBAEMOH CCHUIOMHHM 3HadYeHHMeM mapamerpa L,
B 9roT (hailn M BO3BpamaeT yepes mapamerp L cchuiouHOE 3HAYEHME, YKA3HBAIOMEE HA MYCTYIO CTpoKy. Ecam
Tmepex BHI30BOM NPOLEAYPH NapaMerp L COAepXHUT NMYCTOE CCHUIOYHOE 3HAaueHMe, TO B (ait 3anMCHBaeTCs
ImyCTas CTpoKa.

Kaxzaas npomexypa READ, onucansag » nakere TEXTIO, untaer naHHHE M3 Hauaaa CTPOKH, YKa3HBAEMOI
napamerpom L, m moauduumpyer aToT MapamMerp TAaKUM 06pasoM, UTO MPH BHXOAE OH YKA3HBAET HA OCTABIIYIOCH
yacth crpokn. Kaxpas npouenypa WRITE aHanorMuHo ZONHMCHBAET OAHHHE B KOHEN CTPOKH, YKA3HBAEMON
napamerpom L; B aTOM ciyuae mapaMerd L, mpoaosxaer ykaswBaTh HA BCIO (opmMupyeMyio crpoky. Heobxomamo
OTMETHTD, YTO ONEPAILMH 3aNNCHBAHMS He MOMEWAIOT anocTpodbi, OKPYKAIOMUE OTACABHOE CUMBOJIBHOE 3HAUCHNE
WIN ABOMHHE KAaBHUKHM, OKPYXAIOIAE CTPOKOBOE 3HAYEHHE, HE AENAIOT 3ITOTO TAKXKE M COOTBETCTBYIOMIME
omepauMH UYTEHHMd, KOTOPHE YHHMUTOXAKT 3TH CHMBOJB, €CJIM OHHM IOSBISIOTCS BO BXOAHOM daiine.

Ing xaxpmoro NpPEmoNpencaeHHOr0 THMA HAHHHX HMEKTCd ABe npomeaypd READ, onmcanHnie B makere
TEXTIO. Ileppas u3 HMX HMEET TPH hapaMeTpa:

1) L — crpoka, M3 KOTOpO# NPOMCXONMT CUMTHIBAHME;

2) VALUE - 3HaueHme, CUMTHBACMOE M3 3TOH CTPOKH;

3) GOOD — mHAMKATOp, YKA3WBAKMMA HA NMPABWIPHOCTh 33aBEPIIEHHS OMNEPALMH.

Hanpumep, onepauns READ(L, Intval, OK) Bosspatur OK co 3mauenmem FALSE, L Ge3 mameHeHus u
IntVal HeonpenenennumM, ecnm IntVal gpnserca mepememsoit Tana INTEGER, a L ykasmsaeTr Ha CTpOKy
“ABC”. VHEMKaTOp YCHIENIHOTO 33aBEPINCHWS OMEPALMM, BO3BpamlacMuil yepes mapamerp GOOD, nossoaser
MPONECCYy M3MMAC YOTPAAWTS HEOXAAIHHOE MPOTHBOPEYNE BO BXOAHOM ¢opmare. Bropas dlopMa onmepanuu
yTeHHs MMeeT Bcero Asa mapamerpa L w VALUE. Ecau TpeGyemmit Tun He moxer 6uTh mpountaHn B VALUE
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n3 crpokn L, To BosHmkaer ommbka. Tax, manpumep, onepamus READ(L, IntVal) npusener k oumbke, eciu
IntVal umeer ™in INTEGER, a L ykasmsaer Ha crpoky “ABC”.

Ilng Kaxjaoro npemonpencseHHOr0 THMA AAHHLIX uMeercs opHa npoueaypa WRITE, ommucannas B nakere
TEXTIO. Kaxpas uM3 HMX MMeeT Mo KpadHel Mepe ABa mapaMmerpa:

1) L — crpoka, Kyna 3anMCHBAIOTCH JaHHBIC;

2) VALUE — sanuceiBaeMoe 3HAuCHHE.

Homonuurenennie mapamerpst JUSTIFIED, FIELD, DIGITS u UNIT ympasasior copMaTHpoBaHUEM
BBOIMMHX RAHHHX. Kaxpas onepaumsa BHBOJA [ONMKCHIBAET AAHHHIE B CTPOKY, (DOPMAaTHPOBAHHYI paMKaMm
HEKOTOpOro MoJig, KOTOPOE HMMEeT AJMHY, AOCTATOYHYIO TIO KpaiHeil Mepe Ans TNPEencTaBJeHHS BBIBOJHMOIO
snaucaus. [upuaa Ttpefyemoro mons 3agaerca mapamerpoM FIELD. Tak xak dakTuueckas INMPHHA ITOJS
Oymer Bcerna mo xpaiiHeif Mepe JOCTATOYHON A9 XPAHEHMS CTPOKOBOTO MPENACTABJICHHS BBHIBOAMMHIX NAHHBIX,
T0 HeaBHoe 3HaueHue O ana nmapamerpa FIELD Bhi3biBaeT BLIBOA JAHHBIX B MOJE,KOTOPOE TOYHO COOTBETCTBYET
IJIMHE JAHHHX (TO €CThb HHKAKME BEAyIME HJH COmpoBOXialomue npobeant He BeiBoasgTca). Ilapamerp
JUSTIFIED sapaer BMA BHPABHHBAHWS BHBOXMMBIX JAHHHIX BHYTPM mojs aubo No npamoi rpanuie, aubo no
JIEBO TPaHMILE; M0 YMOJUAHHIO NMPUHUMAETCS BHIDABHMBAHWE 1O IpPAaBOM rpaHMIIE,

IMapamerp DIGITS 3zapmaer xosmuecTBo Umcbp CnpaBa OT AECATHYHOH TOYKH NPH BBRIBOJZE ACHCTBMTEILHOTO
ypcaa; HesBHOE 3HaueHde 0 yKasHBAeT Ha TO, YTO YKMCAO GyJeT BHBOAMTBCS B CTAHAAPTHOM opme, cocTodmiei
M3 HOPMaJH30BAHHON MAHTHCCHl M IKCOHeHTH (Hanpumep: 1.079236E—2). Ecim DIGITS umeer HeHyaesoe
3HAYEHHE, TO JCHCTBHUTENILHOE UNC/AO BHBOZMTCH B ¢hopMe, coCTOSmIe M3 MEnoM uactu, 3a KOTOpoit cneayer ' m
3aTeM Has 4acTh, KoaHuecTBO mup B Koropoit pasHo 3uauenuio DIGITS (manpmmep: 3.14159).

Mapamerp UNIT samaer c¢opMaT 3Hauenus tmna TIME. 3HaueHne 3TOoro napamerpa AOAXHO OHTb paBHO
ONHOM M3 exuMHuL, oObsBAeHHbLIX B omucauuu tuna TIME; B pesynsrare 3HaueHue (hOPMANM3YETCS KAK WEARI
WIN ACHCTBUTENbHBIH JMTEpad, 33 KOTOPHIM CJCAyeT MMH camoi exmuuusl, Hanpumep, BH30B mnpouexyph
WRITE (Line, Sns, UNIT=>us) npuBemeT K TOMy, 4TO B CTPOKY, yKasmiBacMmylo 3HaueHueMm Line, moGaBurcs
crpokoBoe 3Hauenne “0.005us”; B To Bpems Kak Bu3op mpoueaypnt WRITE(Line, Sns) npusener k nobasiacumnio
CTPOKOBOTO 3HaueHHus “Sns” (Tak KaKk mo yMmoauaHuio 3HaueHuem mapamerpa UNIT gaBnsercsa 3smauenme ns).

B nonoaneHde K BHIICONMCAHHHM TPOUERYPaM IS CTPOK BHYTPH TeKcrosoro ¢aiiza onpemenen npeamkar
ENDLINE. Ilns BxogHoro napamerpa L tuna Line ¢dyukima ENDLINE BosBpamjaer 3HaucHHE BHPAXEHHSA
(L’Length=0). ®yuxuus ENDFILE onpenenserca ans ¢aiioB tina TEXT HesBHHM oObaBieHHEM 9TOM
¢byukuun B pamkax ofpasncuus daiuioBoro THna.

MpuMewuwamunue — Jina nepemennoit L tuna Line arpubyr L’Length Bo3spawiaer Texymyio JUIMHY CTPOKH HE3aBHCHMO OT
onepauyuK BBOJA-BbIBOAA, BBINOJHAEMOIt Han 310it CTpokoii. Jlna crpoxm L B ciayuae onepaumm 3anucniBanus atpubyr L'Length moaspamaer
KOJIMYECTBO CHMMBOJIOB, KOTOPOE YKe SaNMHCAHO B 3Ty CTPOKY, WTO SKBMBAJNEHTHO HOMEPY MO3HMLMM TIOCJAEAHETO CHMBOJA B 3TOit CTPOKE.
JOna crpoku L B cnyuae onepaumu uteHus atpulyr L’Length Bo3spamaer KONMUYECTEO CMMBOJIOB, KOTOPOE OCTANIOCh B ITOi CTPOKE.

Beimonxexme onepanyy BBORA-BBIBOJA MOXET M3MEHHMTh HIIM JIAXKE YHMMTOXHTH CTPOKOBLINt OGBEKT, YKA3bIBAEMbI BXOHBIM MAPAMETPOM
L tuna Line ana a1oit omepanuu. Takum ofipasoM, ecau suauenue nepementoii L tuna Line npucsausaeTcs Apyroit cChIIOMHOM nepeMenHoit
M 3aTteM c L BhINOJHAETCS Onepauys BBOAA-BLIBOAA, TO B PE3yJIbTATe MOXET MOABUTHCA MOBMCLIAS CCBLIKA.
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IDPHIIOXEHHE A
(cnpaeounoe)

CBOOKA CHHTAKCHYECKMX NPaBHA

(JlanHOEe NPHUIOXEHHE HE SBASETCS YacThiO CTAHAApTa
1IEEE Std. 1076—1987, IEEE Standard VHDL)

IIpuioxkeRne CONEPXKHUT CBOAKY CHMHTAKCHYecKMx Npasmn s3bika VHDL. Drtv npasuna yrnopsgoueHH 1o
anaBUTy B OTHOMICHMM HETEPMMHANbHHX MMEH CTOSIOMX C/CBA. B KPyrnamx CKOOKax yKa3aHs HOMEPA MYHKTOB,
B KOTOPHIX 3TH HPABWJA OMHCAHHI,

abstract_literal :: = (13.4)
decimal_literal | based_literal

access_type_defifnition :: = 3.3
access sybtype_indication

actual_designator :; = 4.3.3.2)
expression
| signal_name
| variable_name
| open

actual_paramater_part :: = (7.3.3)
parameter_association_list

actual_part :; = “4.3.3.2)
actual_designator
I function_name ( actual_designator )

adding_operator :: = (1.2)
+ 1 — 1 &
aggregate = (7.3.2)

( element_association { , element_association } )

alias_declaration :: = 4.3.4)
alias identifier : subtype_indication
is name ;

allocator :: = (1.3.6)

new subtype_indication
| new qualified_expression

architecture_body :: = (1.2)
architecture identifier of entity_name is
architecture_declarative_part
begin
archite¢ure_statement_part
end [ architecure_simple_name ] ;
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architecture_declarative_part :: =
{ block_declarative_item }

architecure_statement_part :: =
{ concurrent_statement }

array_type_definition :: =
unconstrained_array_definition
| constrained_array_definition

assertion_statement :: =
assert condition
[ report expression ]
[ severity expression ] ;

association_element :: =
[ formal_part => ] actual_part

association_list :: =
associaton_element { , association_element }

attribute_declaration :: =
attribute identifier : type_mark ;

attribute_designator :; =
attribute_simple_name

attribute_name :: =
prefix ’ attribute_designator
[ ( static_expression ) ]

attribute_specification :: =
attribute attribute_desitgnator of
entity_specification is expression ;

base i1 =
integer

base_specifier :: =
Bt1O1 X
base_unit_declaration :: =

identifier ;

based_integer :: =
extended_digit { [underline] extended_digit }

based_literal :; =
base # based_integer [ . based_integer |
# [ exponent ]

a1.2.Dn

(1.2.2)

3.2.1)

3.2)

4.3.3.2)

4.3.3.2)

4.4)

(6.6)

6.6)

4.1

13.4.2)

3.7

3.1.3)

(13.4.2)

(13.4.2)



basic_character :: =
basic_graphic_character | format_effector

basic_graphic_character :: =
upper_case_letter | digit
| special_character | space_character

binding_indication :: =
entity_aspect
[ generic_map_aspect ]
[ port_map_aspect ]

bit_string_literal :: =
base_specifier “ bit_value ”

bit_value :: =

extended_digit { [underline] extended_digit }

block_configuration :: =
for block_specification
{ use_clause }
{ configuration_item }
end for;

block_declarative_item :: =

subprogram_declaration

| subprogram_body
type_declaration
subtype_declaration
constant_declaration
signal_declaration
file_declaration
alias_declaration
component_declaration
attribute_declaration
attribute_specification
configuration_specification
disconnection_specification
use_clause

block_declarative_part :: =
{ block_declarative_item }

block_header :: =

[ generic_clause [ generic_map_aspect ; ] 1

[ pori_clausc [ port_map_aspect ; ] ]

block_specification :: =
architecture_name
| block_statement_label
| generate_statement_label
[ ( index_specification ) ]
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block_statement :; =
block_label :

block_ [ ( guard_expression ) ]

block_header

block_declarative_part
begin

block_statement_part

end block [ block_label 1 ;

block_statement_part :: =
{ concurrent_statement }

case_statement :; =
case expression is
case_statement_alternative

{ case_statement_alternative }

end case;

case_statement_alternative :: =
when choices =>
sequence_of_statements

character_literal :: =
' graphic_character

’

choice :: =
simple_expression
| discrete_range
| element_simple_name
| others

choices :: =
choice { | choice }

component_configuration :: =
for component_specification

[ use binding_indication ; ]

[ block_configuration ]
end for;

component_declaration :; =
component identifier
[ local_generic_clause ]
[ local_port_clause 1
end component ;

component_instantiation_statement :: =

instantiation_label:
component_name
[ generic_map_aspect |
[ port_map_aspect I;
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component_specification :: =
instantiation_list : component_name

composite_type_definition :: =
array_type_definition
| record_type_definition

concurrent_assertion_statement :: =
[ label : ] assertion_statement

concurrent_procedure_call :: =
[ label : ] procedure_call_statement

concurrent_signal_assignment_statement :: =
[ label : ] conditional_signal_assignment
I [ label : ] selected_signal_assignment

concurrent_statement :: =
block_statement
| process_statement
I concurrent_procedure_call
| concurrent_assertion_statement
| concurrent_signal_assignment_statement
| component_instantiation_statement
| generate_statement

condition :; =
boolean_expression

condition_clause :: =
until condition

conditional_signal_assignment :: =
target <= options conditional_waveforms ;

conditional_waveforms :: =
{ waveform when condition else }
waveform

configuration_declaration :: =
configuration identifier of entify_name is
configuration_declarative_part
block_configuration
end [ configuration_simple_name 1} ;

configuration_declarative_item :: =
use_clause
| attribute_specification

configuration_declarative_part :: =
{ configuration_declarative_item }
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configuration_item :: =
block_configuration
| component_configuration

configuration_specification :: =
for component_specification use
binding_indication ;

constant_declaration :: =
constant identifier_list : subtype_indication
[ = expression ] ;

constrained_array_deifinition :: =
array index_constraint of_(
element_subtype_indication

constraint :: =
range_constraint | index_constraint

context_clause :; =
{ context_item }

context_item :: =
library_clause | use_clause

decimal_literal :: =
integer [ . integer ] [ exponent ]

declaration :: =
type_declaration
subtype_declaration
object_declaration
file_declaration
interface_declaration
alias_declaration
attribute_declaration
component,_declaration
entity_declaration
configuration_declaration
subprogram_declaration
package_declaration

design_file :: =
design_unit { design_unit }

disign_unit :; =
context_clause library_unit

designator :: =
identifier | operator_symbol

direction i1 =
to | downto
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disconnection_specification :: =
disconnect guarded_signal_specification
after time_expression ;

discrete_range :: =
discrete_subtype_indication | range

element_association :; =
[ choices => ] expression

element_declaration :: =
identifier_list : element_subtype_definition ;

element_subtype_difinition :: =
subtype_indication

entity_aspect i =
entity entity_name
[ ( architecture_identifier ) ]
| configuration configuration_name
| open

entity_class :: =

entity | architecture | configuration
| procedure | function | package

| type | subtype | constant (8

| signal | variable | component

| label

entity_declaration :: =
entity identifier is
entity_header
entity_declarative_part
[ begin
entity_statement_part ]
end [ entity simple_name ] ;

entity_declarative_item :: =

subprogram_declaration

| subprogram_body
type_declaration
subtype_declaration
constant_declaration
signal_declaration
file_declaration
alias_declaration
attribute_declaration
attribute_specification
disconnection_specification
use_clause

entity_declarative_part :: =
{ entity_declarative_item }
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entity_designator :: =
simple_name | operator_symbol

entity_header :: =
[ formal_generic_clause ]
[ formal_port_clause ]

entity_name_list :: =
entity_designator { , entity_designator }
| others | all

entity_specification :: =
entity_name_list : entity_class

entity_statement :: =
concurrent_assertion_statement
| passive_concurrent_procedure_call
| passive_process_statement

entity_statement_part :: =
{ entity_statement }

enumeration_literal :: =
identifier | character_literal

enumeration_type_definition :: =
( enumeration_literal { , enumeration_Jiteral } )

exit_statement :: =
exit [ loop_label ] [ when condition ) ;

exponent i =
E [+] integer | E — integer

expression :: =
relation { and relation }
| relation { or relation }
| relation { xor relation }
| relation [ nand relation ]
| relation [ nor relation ]

extended_digit :: =
digit | leter

factor :: =
primary [ ** primary ]
| abs primary
| not primary

file_declaration :; =
file identifier : subtype_indication is
[ mode ] file_logical name ;

.1

(1.1.1)

¢.D

$.D

(1.L.3)

(1.1.3)

3.1.D

3.1.1)

8.10)

(13.4.1)

a.n

(13.4.2)

.D

4.3.2)



file_logical_name :: =

string_expression

file_type_definition ::
file of type_mark

floating_type_definition ::

range_constraint

formal_designator :; =

generic_name
| port_name

| parameter_name

formal_parameter_list :; =

parameter_interface_list

formal_part :: =

formal_designator
| function_name ( formal_designator )

full_type_declaration
type identifier is type_definition ;

function_call :: =

function_name [ (actual_parameter_part ) ]

generate_statement ::

generate_label

oo gm
.

generation_scheme generate

{ concurrent_statement }
end generate [ generate_label ] ;

generation_scheme ::
for generate_parameter_specification

| if condition

generic_clause :: =

generic ( generic_list ) ;

generic_list :; =

generic_interface_list

generic_map_aspect :: =

generic map ( generic_association_list )

graphic_character ::
basic_graphic_character | lower_case_letter

| other_special_character

guarded_signal_specification ::
guarded_signal_list : type_mark
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identifier :: =
letter { [underline] letter_or_digit }

identifier_list :: =
identifier { , identifier }

if_statement :: =
if condition then sequence_of_statements
{ elsif condition then “
sequence_of statements }
[ else sequence_of_statements ]
end if;

incomplete_type_declaration :; =
type identifier ;

index_constraint :; =
( discrete_range { , discrete_range } )

index: specification :: =
discrete_range | static_expression

index_subtype_deifinition :: =
type_mark range < >

indexed_name :: =
prefix ( expression { , expression } )

instantiation_list :: =
instantiation_label { , instantiation_label }
| others
| all _

integer :: =
digit { [underline] digit }

integer_type_definition :: =
range_constraint

interface_constant_declaration :; =
[ constant ] identifier_list : [ in ]
subtype_indication [ : = stafic_expression ]

interface_declaration :: =
interface_constant_declaration
| interface_signal_declaration
I interface_variable_declaration

interface_element :; =
interface_declaration

interface_list :: =
interface_element { ; interface_element }
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interface signal_declaration :: =
[ signal ] identifier_list : [ mode ]
subtype_indication { bus ]
[ : = static_expression }

interface_variable_declaration :: =

[ variable ] identifier_list : [ mode ]
subtype_indication [ : = static_expression ]

iteration_scheme :; =
while condition
| for loop_parameter_specification

label :: =
identifier

letter :: =
upper_case_letter | lower_case_letter

letter_or_digit :; =
letter | digit

library_clause :; =
library logical_name_list ;

library_unit :: =
primary_unit | secondary_unit

literal :: =
numeric_literal
| enumeration_literal
| string_literal
| bit_string_literal
| null

logical_name :: =
identifier

logical_name_list :: =
logical_name { , logical_name }

logical_operator :: =
and | or | nand | nor | xor

loop_statement :; =
[ loop_label : ]
{ iteration_scheme ] loop
sequence_of statements
end loop [ loop_label ] ;

miscellaneous_operator :: =
** | abs | not
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mode :: =
in | out | inout | buffer | linkage

multiplying_operator :; =
*| /| mod | rem

name : =
simple_name
| operator_symbol
I selected_name
| indexed_name
| slice_name
I attribute_name

next_statement :: =
next [ loop_label 1 [ when condition ] ;

null_statement :: =
null;

numeric_literal :: =
abstract_literal | physical_literal

object_declaration :: =
constant_declaration
| signal_declaration
| variable_declaration

operator_symbol :: =
string_literal

options :: =
[ guarded ] [ transport ]

package_body :: =
package body package_simple_name is
package_body_declarative_part
end [ package_simple_name 1] ;

package_body_declarative_item :: =
subprogram_declaration
| subprogram_body
type_declaration
subtype_declaration
constant_declaration
file_declaration
alias_declaration
use_clause

package_body_declarative_part :: =
{ package_body_declarative_item }
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package_declaration :: = 2.5
package identifier is “
package_declarative_part
end [ package_simple_name 1| ;

package_declarative_item :: = 2.5
subprogram_declaration
| type_declaration
| subtype_declaration
| constant_declaration
| signal_declaration
| file_declaration
| alias_declaration
| component_declaration
| attribute_declaration
| attribute_specification
| disconnection_specification
| use_clause

package_declarative_part :: = 2.5)
{ package_declarative_item }

parameter_specification :: = 3.8
identifier in discrete_range

physical_literal :: = 3.1.3
[ abstract_literal ] unif_name

physical_type_definition :: = 3.1.3
range_constraint
units
base_unit_declaration
{ secondary_unit_declaration }
end units

port_clause :: = (1.1.1)
port ( port_list ) ;

port_list :: = (1.1.1.2)
port_interface_list

port_map_aspect :: = 5.2.1.2)
port map ( port_association_list )

prefix :: = 6.1
name | function_call
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primary :: = a.n
name
I literal
| aggregate
I function_call
| qualified_expression
| type_conversion
| allocator
I ( expression )

primary_unit :: = aLmn
entity_declaration
| configuration_declaraton
| package_declaraton

procedure_call_statement ;;: = 8.5)
procedure_name [ ( actual_parameter_part ) ] ;

process_declarative_item :: = 9.2)
subprogram_declaration
| subprogram_body

type_declaration

subtype_declaration
constant_declaration
variable_declaration
file_declaration
alias_declaration
attribute_declaration
attribute_specification
use_clause

process_declarative_part :: = 9.2
{ process_declarative_item }

process_statement :: = 9.2)
[ process_label : ]
process [ ( sinsitivity_list ) ]
process_declarative_part
begin
process_statement_part
end process [ process_label ] ;

process_statement_part :: = 9.2)
{ sequential_statement }

qualified_expression :: = (1.3.4)
type_mark ’ ( expression )
| type_mark , aggregate

range :: = 3.1
range_attribute_name
| simple_expression direction simple_expression
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range_constraint :: = AG.D
range range

record_type_definition :: = 3.2.2)
record

element_declaration
{ element_declaration }
end record

relation :: = a.n
simple_expression
[ relational_operator simple_expression ]

relational_operator :; = (1.2)
=] [fm | < <= ]| > ] >=

return_statement :; = (8.11)
return { expression ] ;

scalar_type_definition :: = 3.1
enumeration_type_definition
| integer_type_definition
| floating_type_definition
| physical_type_definition

secondary_unit :: = (11.1)
architecture_body | package_body

secondary_unit_declaraton :; = 3.1.3)
identifier = physical_literal ;

selected_name :: = 6.3
prefix . suffix
selected_signal assignment :: = 9.5.2)

with expression select
target < = options selected_waveforms ;

selected_waveforms :: = 9.5.2)
{ waveform when choices , }
waveform when choices

sensitivity_clause :; = 8.1
on sensitivity_list

sensitivity_list :: = @.1)
signal_name { , signal_name }

sequence_of statements :: = ®)
{ sequential_statement }
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sequential_statement :: = ®)
wait_statement
| assertion_statement
| signal_assignment_statement
I variable_assignment_statement
| procedure_call_statement
I if_statement
| case_statement
| loop_statement
| next_statement
| exit_statement
| return_statement
| null_statement

sign i = 1.2)
+1 —
signai_assignment_statement :: = 8.3)

target <= [ transport ] waveform ;

signal_declaration :: = 4.3.1.2)
signal identifier_list : subtype_indication
[ signal_king ] [ : = expression ] ;

signal_kind :: = (4.3.1.2)
register | bus

signal_list i = 4.3
signal_name { , signal_name }
| others | all

simple_expression :: = a.n

[ sign ] term { adding_operator term }

simple_name :: = 6.2)
identifier
slice_name :: = 6.5)

prefix ( discrete_range )

string_literal :: = (13.6)
* { graphic_character } “

subprogram_body :: = .2
subprogram_specification is
subprogram_declarative_part
begin
subprogram_statement_part
end [ designator ] ;

subprogram_declaration :; = Q.0
subprogram_specification ;
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subprogram_declarative_item :: = 2.2
subprogram_declaration
| subprogram_body

type_decla ation

subtype_declaration
constant_declaration
variable_declaration
file_declaration
alias_declaration
attribute_declaration
attribute_specification
use_clause

subprogram_declarative_part :: = 2.2)
{ subprogram_declarative_item }

subprogram_specification :: = Q@.n
procedure designator
[ ( formal_parameter_list ) ]
| function designator
[ ( formal_parameter_list ) |
return type_mark

subprogram_statement_part :: = Q2
{ sequential_statement }

subtype_declaration :: = “.2)
subtype identifier is subtype_indication ;

subtype_indication :: = 4.2)
[ resolution_function_name ] type_mark
{ constraint ]

suffix 2 = 6.3)
simple_name
I character_literal
| operator_symbol
I all

farget i = 3.3)
name | aggregate

term 3 = (7.1)
factor { multiplying_operator factor }

timeout_clause :: = @3.1)
for time_expression

type_conversion :: = (1.3.5
type_mark ( expréssion )

type_declaration .. = .1)
full_type_declaration
| incomplete_type_declaration

134



TOCT P 50754—95

135

type_definition :: =
scalar_type_definition
| composite_type_definition
I access_type_definition
I file_type_definition

type_mark :: =
type_name | subtype_name

unconstrained_array_definition :: =
array ( index_subtype_definition
{ , index_subtype_definition } )
of element_subtype_indication

use_clause :: =
use selected_name { , selected_name } ;

variable_assignment_statement ::
target : = expression ;

variable_declaration :: =
variable identifier_list :
subtype_indicator [ : = expression ] ;

wait_statement :; =
wait [ sensitivity_clause ] [ condition_clause ]
[ timeout_clause 1} ;

waveform :: =
waveform_element { , waveform_clement }

waveform_element :: =
value_expression [ after time_expression |
| null | after fime_expression ]
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