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MpeagnucnoBue

Llenu v npuHuunel ctaHaaptusaumm B Poccuiickon degepauumn ycraHosneHbl deaepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne184-d3 «O TEXHUYECKOM PETYNMPOBaHWU», @ NPaBuna NPUMEHEHUS HaUMOHAaNbHbIX
ctaHaaptoB Poccuiickoni degepaumn — MOCT P 1.0—2004 «CtaHaaptusaumsa B Poccuiickon deaepauum.
OCHOBHbIE MONOXEHUA»

CseaeHus1 0 cTaHaapTe

1 NOArOTOBIIEH Hay4Ho-TexHu4eckum UeHTpoM MHTEK Ha ocHOBEe COOCTBEHHOMO ayTEHTUYHOrO ne-
peBofa Ha PYCCKUM A3bIK MEXAYHAPOAHOIO CTAaHAAPTA, YKAa3aHHOTO B MyHKTE 4

2 BHECEH TexHu4yeckum komuteTom no craHgaptusaumm TK 100 «CtpaTernyeckuii U MUHHOBALMOHHBIN
MEHEOXMEHT»

3 YTBEPXIEH 1 BBEJEH B AENCTBUE Mpukasom degepanbHOro areHTCTBa no TEXHUYECKOMY pe-
rynupoBaHuto u MetTponorun ot 21 aekabps 2010 r. Ne 855-ct

4 HacroAawwmin ctaHaapT MASHTUYEH MexayHapogHomy ctaHgapty MCO 20242-1:2005 «Cucrembl npo-
MbILLIIEHHOW aBTOMAaTU3aummn u nHterpauyus. CnyxebHolin MHTEPAENC ANA UCNbITATENbHBIX MPUKNAAHbIX NPO-
rpamm. Yactb 1. O6wme nonoxeHus» (ISO 20242-1:2005 «Industrial automation systems and integration —
Service interface for testing applications — Part 1: Overview»)

5 BBEJEH BMEPBbIE

UHbopmavusa 06 uamMeHeHUAX K HacmosweMy cmaHOapmy rybnuxkyemcs 6 exe200Ho u3daeaeMoMm UH-
hopmayUOHHOM yKkasamerne «HayuoHanbHble cmaHO0apmbl», @ MEeKCM U3MEHEeHUU U NMonpasoKk — 6 exeme-
CSIYHO u3dasaemMbix UHGOPMAaUUOHHbIX yKkasamensax «HayuornanbHble cmaHdapmbly. B criyyae nepecmompa
(3ameHbl) unu ommeHbl Hacmosuweeao cmardapma coomeemcemaeyiouiee yeedomneHue 6ydem onybnukoeaHo
8 exxemMecsyHo uzdasaeMoM UHOPMaYUOHHOM yKasamerne «HayuoHanbHble cmaHdapmbi». Coomeemcmey-
rowas uHghopmayus, yeeOoMneHus U mexKembl pasmewaromces makxe e UHghopmayuoHHoU cucmeme obuiez0
nosb308aHuUs — Ha oghuyuanbHoM calime dedeparnibHO20 azeHmemea o MexXHUYeCKOMy pe2yriupoeaHuio U
mMemporsoauu 6 cemu lhnmepHem

© CranpaptuHdopm, 2012

Hacrosiuii cTaHaapT He MOXET ObiTh MOMHOCTHIO MU YAaCTUYHO BOCNPOU3BEAEH, TUPAKUPOBAH U pac-
MPOCTPaHEH B KA4eCTBE 0PULMaANLHOrO usaanus 6es paspeluenns denepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PETYNMPOBaHWIO U METPOOTUK
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BBeaneHue

Hacrosawmi ctanaapt pa3pabotaH ¢ Lenbio obneryeHus MHTerpaLum U3MepUTENbHBIX U aBTOMaTu4e-
CKUX YCTPOWCTB, a TaKxe Apyrux nepudpe puiiHbIX YCTPONCTB B Pa3NIMYHbIX KOMMNbIOTEPU3NPOBAHHbLIX 0BNacTAx
npumeHeHus. B ctangapte onpegeneHbl NPUHLUUMBLI CO34aHWA ApaiBepPOB YCTPOWCTB U PEXMMbI UX paboThl B
06nacTu NPUMEHEHUSA U3MEPUTESbHbLIX aBTOMATUYECKUX CPEACTB.

OCHOBHOW Lenblo komnnekca ctangaptoB NCO 20242 siensietca obecneyeHune:

- HE3aBMCUMOCTM NOMb30BaTENS OT ONEepPaLUOHHON CUCTEMDI;

- HE3aBUCUMOCTH NONb30BaTENs OT TEXHONOMMU COeAUHEHUA (MHTEeP(enC yCTPOMNCTBa/CETh);

- HE3aBMCUMOCTU NOMb30BAaTENS OT NOCTABLUUKOB YCTPOWCTB;

- BO3MOXHOCTM cepTupukaunm gpanBepos yCTPOWCTB C NOACOEANHEHHbLIMU K HUM YCTPOMCTBaMU U Bbl-
OpaHHbIMK pexvmamn paboTel (C Y4ETOM UCMONb3YEMON KOMMNBIOTEPHOW NNatopmbl);

- HE3aBMCUMOCTM NOMb30BaTENS OT NOCNEAYIOLLMX TEXHONOIMYECKUX YCOBEPLLEHCTBOBAHUI YCTPONCTB.

Crangaptbl komnnekca MCO 20242 He pacnpoCTpaHAKTCA Ha pa3paboTKy HOBbIX CEMENCTB YCTPOWUCTB
WM UCNOMb30BaHMe cneunanbHbIX TEXHONMOIMI AnA uHTepdencos (ceTen). B ctaHgapTax npuseaeHbl obLume
OMnMUcaHua CeTen CyLLEeCTBYIOLUMX YCTPONCTB U UX KOMMYHUKALUUOHHBLIX MHTEpdencos, o6ecnevmBanoLLmx co-
BMECTUMOCTb MHTEPdENCOB C APYrMMU YCTPONCTBAMMU aHANOrMYyHoro Tuna n HasHavyeHus.

Komnnekc ctaHgaproB MCO 20242 BkntovaeTt B cebs TpeboBaHUs, pacnpoCTpaHAIOLLIMECS Ha:

- cny><e6OHbIl MHTEPAENC ANA yNpaBneHus pecypcamu;

- cnyebHbIn MHTEPhENnC BUPTYyanbHOro yCTPOUCTBA;

- LWIAbnoH (pyHKUMOHANBHbIX XapakTePUCTUK YCTPONCTBA;

- cny>ke6HbIl MHTEPdENC NPUKNAAHbIX MPOrpaMm;

- METOAbl NPOBEPKM HA COBMECTUMOCTb, KPUTEPUU U OTHETLI O MPOBEAEHHBIX MPOBEPKaX.
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HAUMWOHANBbHBIN CTAHOAPT POCCMNCKOWN SOEALEPALUMN

Cucrembl NPOMbIWSIEHHON aBTOMAaTU3aLMM U UHTErpaLua
CNY>XEBHbIN UHTEP®ENC ANA UCTNBITATENbHBIX MPUKNAOHBLIX MPOrPAMM
YacTtb 1

OO6uue nonoxeHus

Industrial automation systems and integration. Service interface for testing applications. Part 1. Overview

Nara BBegeHua — 2011—09—01

1 Obnactb npyUMeHeHns!

Hacroswumi crangapt yctaHaenuBaet o0wme TpeboBaHns k komnnekcy ctangapros UCO 20242, a Tak-
»ke TpeboBaHMsI K NPOBEAEHMI0 aBTOMATU3UPOBAHHBIX UCTIbITAHWIA.

2 TepMUHbI U onpeaereHus

B HacTosiLeM cTaHgapTe Mcnonb3oBaHbl creayowue TepMUHbl C COOTBETCTBYIOLLIMMUW ONpPeAeneHUsIMU:
2.1 npuknagHas nporpamma (application program): Pecypc, obneryaiowmii BbINOIHEHUE MONb30BaTe-
nem ornpeaeneHHow cneymanm3upoBaHHON 3ajaydu.

MpuMedaHue —B HacTosILeM cTanaapTe NpegnonaraeTcs, 4To ¢ NOMOLLBIO NPUKIagHOW NporpaMmMbl MOXHO
BbINOMHUTL NMto6oe 3agaaHue, HeoBXoAUMOe AN PaboThl KOMMLIOTEPU3UPOBAHHBIX KOHTPOMBHO-N3MEPUTENBHLIX LIEHTPOB,
€O crneynanbHbiM TpeGoBaHWeM, oGecneduBatoLLMM nepefady AaHHbIX ¢ NePUEPURHBIX YCTPONCTB.

2.2 cnyxebHbIA nHTepdenc NpukKnagHon nporpammbl (application program service interface): UH-
Tepdenc, obecneunBatoLLmii CBA3b C COrMacyoLWmmM YyCTPONCTBOM.

2.3 06BekT cBA3mn (communication object): O6beKT, ¢ KOTOPbIM MOXET ObITb YCTAHOBNEHO KOMMYHUKA-
LMOHHOE COeAMHEHne Ans 3anucy NN CYUTbIBAHMSA 3HAYEHUI napaMeTPoB.

2.4 nporpamma cornacoBaHusi; koopauHatop (coordinator): lMporpamma ¢ onpeaeneHHbIM WH-
Tepdencom Ans ynpaeneHus AOCTYNOM NPUKNAgHOW NporpaMMbl K OQHOMY UMW HECKOMbKUM ApanBepam
YCTPONICTB, @ Takxke ANA ynpaeneHusa B peanbHOM maclutabe BpeMeHU NPUMOKEHUAMU, CUHXPOHU3ALMEN 1
coBbITUAMH.

2.5 onucanue (hyHKUMOHAsNbHbIX BO3MOXHOCTEN ycTpomncTBa (device capability description): Tek-
CTOBbIN (hann, cogepxamn MHAPOPMaUno 0 PYHKLUMOHAMNbHBLIX XapakTePUCTUKaX BUPTYanbHbIX YCTPONCTB,
3aperncTpupoBaHHyIO B YCTAHOBNEHHOM popMare (T.e. C 3aJaHHON CTPYKTYPOMN, CUHTAKCUCOM U T.4.).

2.6 ppaiiBep ycTtpolictBa (device driver): MporpamMma ¢ uHTepdeicom, COOTBETCTBYIOLMM TpeboBa-
HUAM KoMmnnekca ctaHgaptoB MCO 20242, copepxaiuas cnyxebHble PyHKLMKU, NO3BONAOLLME 3anpalumnBaTh
ajanTep KOMMNbIOTEPHON NNaTopMbl C LIENbIO MONyYeHns 40CTyna K «PUsmyeckuM» ycTponcTeam (annapar-
HbIM CpeacTBam).

2.7 nHTtepdpeic (interface): Kniouesoe cnoso onmcaHusa yHKLMOHANBHBIX BO3MOXHOCTEN YCTPONCTBA,
naeHTUULMpyoLLee Knacc onucannsa MyHKUUN yCTPOMCTBA.

MpuMedaHune — OyHKUMA YCTPOICTBA, onpefeneHHas B ApaiiBepe, ABNAETCA 3K3€MNNAPOM UHTepdenca.

2.8 ppanBep uHtepdeiica (interface driver): Mporpamma, nossonsiowas obpabarbiBaTb AaHHbIE, NPO-
Xoasiume yepes nepudepuiiHblii (BHELLHUI) UHTepdenc.

2.9 mogynb (module); KnioueBoe CroBo, UCMONb3yeMoe AN UAEHTUhUKALUN ONUCAHNA BUPTYanbHbIX
YCTPOWCTB.

MpuMeyaHne— BupTyanbHoe YCTPOWCTBO B fipaiBepe ABMAETCA 9K3eMNNISPOM Moayns.

N3pgaHue ocduumansHoe
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2.10 apanTtep (platform adapter): Mporpamma, onpegensioLlas annapartHble CpeacTBa KOMMbOTEpa U
ero nepudpepuitHble yctponcrea u obecnednBarolan CBA3b MeXay COeAUHEHHbIMU YCTPOMCTBAMU, a TakKe
MCNONb30BaHWE APYIMX BbIYMCIIMTENbHBLIX PECYPCOB ONEPaLMOHHON CUCTEMbI KOMMbIOTEPA.

2.11 cnyxeOHbln uHTepdenc ynpaBneHua pecypcamu (resource management service interface):
®yHKUMM, NpeaHa3HavYeHHble Ans oB6MeHa JaHHbIMU C aganTepom nnatdopmsbl.

2.12 BuptyanbHoe yctponctBo (virtual device): Cnoco6 npeacTaBneHUA OZHOMO MMM HECKONbKUX
«U3NYECKNX» YCTPOWCTB W/MMU aBTOHOMHbIX MPOrpaMMHbIX OObLEKTOB, 06ecnednBaloLMX OAHO3HAYHYIO
naeHTUUKaLuo pecypcos uHTepderica CBAsun.

2.13 cnyxe6HbIn uHTepdeic BUpPTYyanbHOro ycrponcrea (virtual device service interface): ®yHk-
LuK, NnpeaHasHa4YeHHble Ansa o6MeHa AaHHbIMU C BUPTYarbHbIM YCTPONCTBOM.

MpumevyaHue — OTU cnyxebHble YHKUMM UCMONbL3YIOT CryXeOHbIA MHTEpdeiAc ynpaBneHus pecypcamu
(apanTep nnatdopMbl) ANS NONYyYEHUst LOCTYNA K «PU3MHeCcKUMy ycTpoiicTBaM u/unu obecneveHns TpebyembiMU yHK-
LiMOHaNbHBIMU BO3MOXHOCTSAMI C NMOMOLLbIO CYLLECTBYIOLLMX NPOrpamMMHbIX 3afaHuil.

3 CokpalueHus

APSI — Cny>ebHbIN UHTepdENC NpUKNaaHbLIX NPorpamm;
ASCIl — amepukaHckuit cTaHAAPTHBIA ko4 06mMeHa uHdopmauuen;

CAQ — aBTOMaTU3UpPOBAaHHAasA cuctema obecneveHns Ka4ecTBa;

CAT — TecTupoBaHWe C NOMOLLBIO KOMMbIOTEPA;

oS — onepaunoHHas CUCTEMA;

CIM — KOMNbIOTEPU3MPOBAHHAA CUCTEMA YNpaBIieHUs NPOU3BOACTBOM,
CORBA — o0606LueHHas apxuTekTypa 06paboTunka 0OLEKTHBIX 3anpOCoB;
DCD — onucaHue PyHKUMOHAamNbHbIX BO3MOXHOCTEN YCTPOMCTBA;

DCPT — wabnoH dyHKUMOHAMNBHBIX BO3MOXHOCTEN YCTPOWCTBA;

OOP — 0OBbEKTHO-OPUEHTUPOBAHHOE NPOrPaMMUPOBAHUE;

PA — nporpavMma-agantep KOMNbIOTEPHO NNarhopmbl;

PDU — MNPOTOKOJbHBIA BNOK AAHHBIX;

RMSI — cnyxeBHbilit nHTEpdERC ynpaBneHusi pecypcamu;

XML — pacLMpaeMbIn A3blK pa3METKH;

VD — BUPTyanbHOE YCTPOWCTBO;

VDSl  — cnyxebHblit uHTepdeinc BUpTyanLHOro yCTpoicTaa.

MpuknagHan nporpamma ucnbitanni (CAT)

Lla6noH hyHKUUOHANBHBIX
Xapakmepucmuk ycmpoicmea

Cnyxe6Hbiii uHmepdgbelic npuxnadHoli npozpaMmbl
\

MporpamMma cornacoBaHns

Onucanue
DYHKUMOHANBHLIX

Cnyxe6Hbili unmepdeiic eupmyan{noao ycmpolicmea

asestReraa,,

Apavisep " | Dpaiieep
s ycTpoicTBa ycTpoicTBa ycTpoicTea
s (nporpamma) (nporpamma) (nporpamma)

BupTyansHoe Mporpamma conpskeHNs KOMNbIOTEPHOM NNAaTGOPMbI BuptyansHoe

OnepaumoHHasa cUCTemMa KoMNbloTepa

«Dusnyeckoey| «dusnyeckoe» «dusnyeckoe» «duanuyeckoe»
yCTpOWNCTBO YCTPOUCTBO YCTPOICTBO YCTPOICTBO

.'0 ’.’ "0 ".
e, o e, g
e o
C4 v, R
“oa, -“' .... “.“
BT *tearapanest®

PucyHok 1 — CnyxebHble nHTepdeiickl, onpegeneHHble B koMnnekce craHaaptos NCO 20242
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4 CBepneHus O cnyxe6HOM uHTepdence

4.1 OGuwue NonoXeHus

BaxHble OyHKUMM TEXHONOrMYECKUX onepauuin o6ecnevumBalotT U3roToBneHue NPoAyKuum Tpedyemoro
KauecTBa, rapaHTUPYEMOro ee KOHCTPYKLMEN U NPUMEHSAE MbIMU TEXHONOrMYeckummn onepauusamu. C aron ue-
Nblo Ha NPeANPUATUSX CO34aK0T KOHTPONbHO-U3MEPUTENbHLIE LIEHTPbI, KOTOPble MOTyT ObiTb NGO YacTbio
TEXHONMOrMYEecKoro npouecca Npou3BOACTBA, NMMOO CamMOCTOATENbHbIMU cuctemamu. KOMnbloTepHble npo-
rpaMMbl ABNSIOTCA 3P EKTUBHBLIM CPEACTBOM YNPABINEHUSI KOHTPONbHO-U3MEPUTENbLHLIMU LIeHTPaMu, a Tak-
e CPeacTBOM HenpepbIBHOMO KOHTPONA napameTpoB TEXHOMOMMYECKUX NpoLeccos, Npoueccos cbopa u 06-
paBOoTKM JaHHbIX U BbINyCKa OTYETOB O KAYECTBE NPOAYKLUN.

MpuMeHeHWe KOMMBIOTEPHBLIX MPOrPpaMM B KOHTPOSMbHO-U3MEpUTENbHLIX LeHTpax (CAT) B Tepmu-
Honorun CIM BxoaWUT B pasgen «ABTOMarM3MpoBaHHaA cuctema obecneuyeHust kayectesa». B KOHTponbHO-
U3MEPUTENbHBIX NMYHKTAX MPUMEHSIOT Talkke U3MEepUTENbHbIE U aBTOMATU3UPOBaHHbIE YCTpoWcTBa cbopa
JaHHbIX U KOHTPOSS NPOrpaMM UCMbITaHUI (CM. PUCYHOK 1).

MpuknagHbie KOMNbIOTEPHbIE NPOrpamMmbl, NpeaHasHadveHHble anga CAT, obecneumBaloT CBsi3b C U3Me-
pUTENbHBIMU U aBTOMaTU3NPOBaHHbLIMM YCTPOWCTBAMU Yepe3 uHTepdencol. B HacToswem craHpapre npu-
BedeHO onucaHune APSI, cogepallero nepedyeHb onpeaeneHHbIX CEPBUCHBIX YCIYT MO NOMYYEHUIO A0CTyNa K
no6omMy Yucny apanieepoB YCTPOWCTB C NMOAKNIOYEHHBIMU K HAIM BUPTYaribHbIMU YCTPOICTBAMM.

OpaiiBepbl YCTPONCTB — 3TO NporpaMmmHbie Moaynu ¢ VDSI, onpeaeneHHbiM B HACTOSAILLEM CTaHAapTe.
OHu oBecneunBaloT (OYHKLMOHANbHLIE BO3MOXHOCTU NepucepUiiHbIX YCTPOMUCTB U AOMNOJNHUTESNbHbLIE MPO-
rpamMmmHble pecypchbl gpariBepa ¢ NOMOLLbIO BUPTYanbHbIX YCTPOWCTB. CTPyKTypa nepudepuiiHbIX yCTPOMUCTB U
MX COCTOSIHMS, CBAA3AHHbIE C 0OMEHOM AAaHHBLIMU, COAEPXKATCA B ONMCAHUN (DYHKLUMOHANMBHBIX BO3MOXHOCTEN
yCTpoiicTBa, npeacTtaenstowero coboit ASClI-chann, Ana co3gaHMA KOTOPOro B HACTOALLEM CTaHAapTe onpe-
aeneH coorsercreyowuii DCPT.

Ha nporpamMmHoe o6ecneyeHne KOMMboTepa U ONepauuoHHyI0 CucTeMy (T.€. Ha KOMMbIOTEPHYIO Nnar-
dopmy) pacnpoctpaHseTca genctsue RMSI, kotopbii o6ecneumBaer npoBeaeHue UCNbITAHUMI He3aBUCU-
MO OT ucnonb3yembix nnarcopm. PA nossonser ob6pabarbiBaTb AaHHbLIE, NOCTYNAOWME C NepudepUintHbIX
YCTPOMCTB, M NoNy4aTb AOCTYM K pecypcaM onepaumoHHON CUCTEMBI.

4.2 Apantep

4.2.1 Ocob6eHHOCTH

AganTtep (CM. pUCYHOK 2) — 9TO NPOrpaMMHbIi MOAYMb, AENCTBUE KOTOPOrO pacnpOCTPAHAETCA Ha ne-
pudepuiiHbie MHTEpPENnCobl N pecypcbl ONEPaLMOHHONW CUCTEMbI KOMMbIOTEPA, B3aUMOAEUCTBYIOLUMIA C HUMU
yepe3z RMSI. Takum o6pa3om, apariBep yCTPOMCTBA, KOTOPbIN ucnonb3dyetr RMSI, He 3aBucut ot Tuna one-
pauMOHHON CUCTEMBI MNKN cneunduyecknx gpansepoB nepudepuiiHbiX uHTepdencos. Ecnu onepauynoHHasn
CcUCTeMa He MOXET MPefocTaBnATb TpebyemMble pecypcehl, TO aAanTep AOIDKEH BbIAENATb AOMOMNHUTENbHbLIE
BbIYMCNUTENbHBIE PECYPChI.

Cnyxeb6HbIN MHTepdelic ynpaBneHUn pecypcaMm

PA (nporpammHoe obecneveHue)

Y \ Y

WHTepdeiic, aHanorm4HbIN

cnyxeGHoMy uHTepdeincy
ynpaBneHusi pecypcamm

0S8 — cneuuanvanpoBaHHbI
nHTepdeinc

OS — cneumanuaupoBaHHbIA
WUHTepdeic

pecypchl onepaLMoHHOM
CUCTEMBI, TaKMe Kak:

- TaiMepsbl;

- yCTpoiicTBa ynpaeneHus
namsThbio;

YCTPOMCTBa CUHXPOHU3ALIMN
napannesibHbIX BbIMUCTEHUA

WUHTerpupoBaHHble ¢ OS
UHTepdeincsl, Takme Kak:

- RS232 (COMXx);

- Ethernet (TCP/IP);

- napannenbHbli (TPTX);
-USB

AononHuTernbHbIe

pecypchl AnA CreLmanbHbIX
nepudepuUiiHbLIX YCTPOIACTB,
TaKMX KaK:

- CMeHHbIe Moaynu;
- KapTbl ANA NPOMbILLIIEHHOW
cetu fieldbus;

- Npo4ue

PucyHok 2 — JocTyn K nepudepuitHbiM UHTepdeiicam 1 K pecypcam onepaLmnoHHon cucTemsl
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[ononHutenbHble pecypcbl — 3TO AMHAMUYECKU 3arpy>kaemble KOMMYHUKAUUOHHbIE pecypcChl, Helo-
CTYNHbIE ANS ONEepauMOHHOW CUCTEeMbl C UHTepdelicom, aHanormyHbiM RMSI, nostomy apgantep AOrKeH
TOnbKo obecnednBaTb AOCTYN ANA NONb3oBaTens, HauMHasa or RMSI u 3akaHunBas 40CTYNOM K AONONHUTENb-
HbIM pecypcaM. CneuuansHbIMU CEPBUCHBIMM yCryramu, npegocrasnsieMmbimu RMSI, aBnsiorca 3arpyska u
BbIFPY3Ka AOMNONHUTENbHbLIX PECYPCOB.

4.2.2 XapaKrepucTUKM YCTPOMCTB nepeaaym AaHHbIX

ApanTtep Ucnonb3yeT pecypcbl onepaLUoHHON CUCTEMbI U/MNWU AONOMHUTESNbHbIE PECYPCHI, NPEAHAa3Ha-
YeHHble AN Nnepeaayvmn AaHHbIX «PU3n4eckum» yCTponcTeam. 31a nporpaMmma 3aBuCcuT OT TUNa UHTepdelica,
KOMMYHMKALMOHHbIA YPOBEHb KOTOPOro npeactaBneH RMSI, KOTOpbIi MOXET ObiTb TPAHCMOPTHLIM YPOBHEM
ANsi cTaHAapTHLIX NepudepuitHbIX MHTEPERCOB KOMMbLIOTEPA, OAHAKO eCNK aganTep CHaGXeH cneynanbHbl-
MM NpoTOKONamu obmeHa, TO OH MOXET NpeAcTaBnATb Oonee BbICOKUE YPOBHU.

AganTep ¢ NOMOLLBIO Npoueayp, NPeayCcMOTPEHHbIX AN NPOMbILLIIEHHONW ceTh cea3m fieldbus, kak npa-
BWIO, 3aMMCbIBAIOT HA CbEMHOM Mrare. 3Ta NPOrpaMma MOXET 3aBUCETb OT PeCypcoB AAHHOW NNAaTbl, KOMMY-
HUKaLMOHHbLIN YPOBEHb KOTOPOW onpeAeneH agantepom.

ATpunOyTbI CBA3M ANs 00CNY>XMBaHWA ajanTtepa onpeaensioTca MMEHEM Tuna uHtepderica. Komnnekc
cranpgaptos NCO 20242 ycTraHaBnuBaeT HECKOMNbKO MMEH A5l HEKOTOPbIX, UHTETPUPOBAHHBLIX C KOMNBIOTEPOM,
nepudepuinHbiX yCTponcTe. Ecnn pasHble nporpaMmmbl-aantepbl KOMMNbIOTEPHON NNaTdopMbl, UCNONb3ye-
Mbl€ B ONepauuoHHbIX CUCTEMAX U/UNW B AONOMHUTENBHBLIX PECypcaXx, UCMONbL3YIOT OIHW U T K& TUMbl UMEH,
TO CBSiI3@HHbIE C HUMMK ycnyru OyayT MMETb aHamnoruyHelii xapakrep. MNpu ucnonszosaHun RMSI o6paGoTka
NPOTOKOMa CBA3W NPOUCXOAUT Kak C MOMOLLbIO afantepa, Tak U C MOMOLLbIO AOMOSHUTENbHbIX PECYPCOB.

4.3 OpaiiBep ycTponcTBa

4.3.1 XapakrepucTuku

OpariiBep ycTpoiicTBa — 310 NporpaMMa, KoTopasi Mo3Bonser UHULMaANM3MpoBaTb A0CTYN K 06bekTam
CBAI3U BUPTYanbHbIX YCTPOWCTB. OH He 06ecne4ymBaeT aBTOMATUYECKYIO CBSA3b C pearnbHbIMU YCTPOWCTBAMM,
MOCKOIBKY BUPTYarbHbIe U peanbHble YCTPOWCTBA HaNpPsIMYIO HE CBSI3aHbl MeXay coB0 (CM. pUCYHOK 3).

OpaiiBepbl yCTPOICTB ONPEAEnsIoT B 3aBUCMMOCTH OT 00nacTu ux npuMmeHeHus, Tpedytowen obecneve-
HUs onpeaeneHHbIX PYHKLUMOHANbHbIX BO3MOXHOCTEN AN OHOTO UITM HECKOMbKUX «(DU3NYECKUX» YCTPOWUCTB.
OTU PYHKUMOHATbHLIE BO3MOXHOCTU rPyNnNUPYIOT B 3aBUCUMOCTH OT TOrO, K Kakoin rpynne OyayT npuHaane-
XaTb BUPTYarnbHbIE YCTPOWCTBA, @ UMEHHO:

- K rpynne cneuuanm3anpoBaHHbIX «(PU3M4ECKUX» YCTPOWNCTB;

- K COBOKYMHOCTU «bU3N4ECKNX» YCTPONCTB;

- K 4acTn «PuU3n4eckoro» yCTpoucTasa unm

- K MporpamMHOMyY MOZYNIO B ApaiiBepe YCTPONCTBA UMK B AONOSIHUTENLHOM PeCcypce nNporpammel agan-
Tepa KOMNbIOTEPHOWN NNAaTOpMbI.

Cnyxe6Hbli MHTepdeic BUpTYyansHoro yctpoucraa (VDSI)
OpaiBep ycTponcTea
BupryansHoe BuptyansHoe BupryansHoe BuptyansHoe BuptyarnsHoe
4 ycrpoiicteo1 |2 i| yctpoiictBo2 | :| yctpoiicteo3 | i yctpoictBo4 |2 § ycrpoiictBo 5 |
PA (nporpammHoe o6ecneuexne)
1 «onamveckoe | I| «duamieckoer | | «dusmieckoen «®usnieckoe» [;
il ycrpoiicteo | i ycrpoiicteo [ i ycrpoiicteo ycrpoiicteo [

PucyHok 3 — OTobpaxeHue B NaMATU BUPTYanbHbIX YCTPONCTB
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4.3.2 XapaktepucTUKM YCTPOMCTB Nepesaymn AaHHbIX

PeanbHble ycTponcTBa nepeaayun AaHHbiX, BKnovaiowme B cedbss PDU-reHepatopbl U TPAHCAATOPbI (MH-
TepnpeTaropbl) HA HEKOTOPbIX YPOBHSIX KOMMYHUKALIMOHHOTO CTeKa, He MOryT ObiTb OGHaApY>KeHbI NONbL30Ba-
Tenem VDSI. MepenaBaemble AaHHble 06pabarbiBatoTcs ApaiBepom ycrpoiictea. Obbem pabot no nepegaqe
JaHHBbIX 3aBUCUT OT KOMMYHUKALMOHHOIO YPOBHSA, npeacraesnsaemoro RMSI, a Takke 0T KOMMYHUKaALIMOHHBIX
TpeboBaHuii K «(PU3UIECKUM» YCTPOUCTBAM.

4.4 OnucaHue (PyHKUMOHANbHbIX BO3MOXHOCTEN YCTPOMCTBA

4.4.1 OcobeHHOCTHN

OnucaHne hyHKUMOHANBbHBLIX BO3MOXHOCTEN YCTPOWCTBA — 3TO (hain, coaepxalymmn Tekct B popmare
ASCII ana onucaHua CTPYKTYpbl U pEXMMOB paboTbl BUPTYanbHbIX YCTPOWUCTB. Ero cCMHTakcUC n ceMaHTuka
onucaHbl B DCPT, rge Takke coaepxarcsi MHCTPYKUMM No paboTte BUPTYyanbHbIX YCTPOWCTB, CBA3aHHbIX C UG-
nonb3osaHuem VDSI.

BupTyanbHbie ycTponcTea (CM. pUcyHOK 4) ccpopMmpoBaHbl U3 (PyHKLMI YCTPOMNCTBA, KOTOPbLIE Xapak-
Tepu3yioT ero yHKLMOHANbHbIE BO3MOXHOCTU. PYHKLIMM YCTPOMCTBA coepxat 00beKTbl CBsi3u AnsA 06MeHa
AaHHBIMU /MW UCNONHSAEMbIE MPOrPaMMbl, HAa3bIBAEMbIE «OMEPALMAMMUY, AN BLINOMHEHNUS Gonee CNOoXHbIX
DEeUCTBUN.

BuprtyanbHoe yCTPOWCTBO

(PYHKLUA YCTPOKCTBA

DD

PUCYHOK 4 — BHYTpeHHSISt CTPYKTYpa BUPTYasbHbIX YCTPOUCTB

4.4.2 Moaynu

Mpu HaNMUMKM HECKOMNbKMX BUPTYasnbHbIX YCTPOWCTB OAHOrO M TOTO e Tuna He Tpebyerca onucbiBaTbh
KaXkaoe u3 aTuX yCTPOWCTB oTAaenbHOo. Ons pabotel ¢ HUMKM DCPT onpeaenaeT Moaynu, KOTOpblie UCMNONb3y-
IOTCS Kak knaccbl B 00bEKTHO-OpUEHTMpOBaHHOM nporpaMmmupoBanuu. VDSI obecneunBaet npegocraBneHne
YCNyr no CO34aHMI0 3K3eMnnsipa Moaynsi, (hopMUPYIOLLEro BUPTyanbHOE yCTponcTeo. Moaynu sasuceAT oT
uMerLwmuxcs MU3nYeCknx pecypcos, T.e. OT YNCna NPUCOEAUHAEMBIX «PPUSUYECKUX» YCTPOICTB U PECYPCOB
ynpaeneHus B ApaiBepe yCTPOICTBA, a Takke OT ajanTtepa U Yyucna aK3eMnnapoB MoAyns, KOTOpoe MOXeT
ObITb ChOPMUPOBAHO.

4.4.3 NuTtepdencol

Mogaenb knacca Takke UCnonb3yoT Ana onpeaeneHns MyHKLUMR yCTPOWCTBA C NOMOLLLIO MHTEepdencos.
Sk3emnnspom uHtepdeiica aenaerca dyHkuus yctpoiictea. VDS| ob6ecneunsaet cneyudukauuio 3agaHHbIX
XapaKTEePUCTUK.

WHTepdeic YeTko naeHTuduuupyeTca HomepoM, 3agaBaemblM C MOMOLLbIO OMMCAHUA (PYHKLMOHASb-
HbIX XapakTepuUCTUK YCTpoicTBa. Cneundukaumio 3agaHHbIX XapakTepucTuk nHtepdenca obecneumBaer ae-
ckpunTop PyHKUMKU YCTPOKCTBA.

MHTepdeic coaepxuT cneaytoLme aneMeHTbl: CO3gaHue napamMeTpoB, napamMeTpbl, aTpubyThl M onepa-
UM (CM. PUCYHOK 5):

a) cosgaHue napameTpoB onpeaenser HEM3MEHAEMYIO KOHAUIypaumio pyHKUMIA yCTponcTeBa (Hanpu-
mep, unsrpa curHanos). B TepmmuHax 06bEKTHO-OPUEHTUPOBAHHOIO nporpammuposaHusi (OOP) umu moryT
ObITb KOHCTPYKTUBHbIE NapameTpbl Punsrpa;

b) napameTpbl MOTyT OKa3blBaTb BNUSIHUE HA (PYHKLUMKU YCTPOICTBA (HanpuMep, Ha rPaHUYHYI0 4acToTy
unbTpa CUrHanoB) U MOTyT M3MEHATLCS TOMNbKO MPU UX YCTAHOBKE;
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C) atpubyTbl — 9TO BXOAHbLIE W/MNKU BbIXOAHbIE AaHHble (oOpabaTbiBaemble AaHHbIE) ANA hyHKUMUKM
yCTpolicTBa (HanpumMep, BXOAHbIE/BbIXOAHbIE COeAMHEHMA punbTpa curHanos). [ocTyn k aTpubyTamM AOmKeH
NpeaocTaBnATLCA B OO0 MOMEHT BPEMEHMN;

d) onepauuun NpeaycMOTPEHbI ANA NpoeeAeHusa 6onee CrnoXHbIX AENCTBUIA YCTPOUCTBA U MOTYT UMETb
UCXOAHbIE NapameTpbl U PesynbTaThl.

WpeHtTudukarop uitepdeiica

CoagaHue napameTtpoB
MapameTpbl
ATpHBYTHI

Onepauuu

PucyHok 5 — SnemeHTbl nHTepdeiica

4.4.4 OOBLEKTbI CBA3U

OGbeKkTamu CBA3W SABNAIOTCA napaMmeTpbl U aTpubyThl. [Ana nonyyeHus goctyna Kk gasHeim VDSI onpe-
JenseT ycnyru, KOTopble MOTYT HEe MCNOMb30BaTbCA A0 TOr0, kKak 0O6bLEKT CBA3M HE ByaeT NoAroTOBNEH C Mo-
MOLLbIO ApYron ycnyru. 1o 3Ton npudKnHe UcnbITarenbHasa npuknagHas nporpaMma MOXeT co3faBarhb TOSNbLKO
Te 06BbEKTBI CBA3K, KOTOPbIE AEWCTBUTENBHO HEOOXOAUMBI.

4.4.5 PexunmMmbl paboTbl BUPTYanbHbIX YCTPOUCTB

Mocne cneundukaumm 3afaHHbIX XapakTepuCTUK BUPTYanbHbIE YCTPOMCTBA 06nagatoT onpeaerneHHbl-
MU paBounMmu COCTOSHUAMM (CM. NpUnoxeHue B).

4.5 Mporpamma cornacoBaHus

KoopauHatop (CM. pUCyHOK 6) — 3TO nporpamMma, KoTopast BbINOMHAET cneaylowme npoueaypbi:

a) KOHTPONb BpeMeHu paboTbl NpOrpaMMbl — KOOPAWHATOP NO3BONSAET ynpaensaTb pecypcamu LEH-
TpasnbHOro NpoLeccopa B MHOTro3aAa4HoM I MHOTOMOTOYHOM peXxuMe;

b) opraHusauusi 06paboTkn CobbITUII — COOLITUA BO3HMKAIOT B pe3ynbraTte acCUHXPOHHOW nepeaayun
JaHHbIX U HENPEeAYCMOTPEHHOro A0CTyNa K ApanBepy yCTPOMNCTBA AN NepeAayy HOBbIX 3HAYEHUI unu BOC-
CTaHOBMEHNS PErYNUPYIOLLMX NapamMeTpoB;

C) CMHXPOHM3aLUs Pa3NUYHbLIX APaiiBEPOB YCTPONCTB — NpOrpaMMa MOXET noTpe6oBarb AOCTYN K Ha-
BGopy 3HaueHMIi (CTPYKTYP), COAEPXKaLUMXCH B PasHbIX ApaiiBepax YCTPOMCTB;

d) MynbTUNNEKCMPOBAHUE HECKOMbKUX OAHOBPEMEHHO paboTaloLMx ApaiBepOB YCTPOINCTB — Nporpam-
Ma moxeT obecneunBarb 40OCTyn k 06pabaTbiBaeMbIM AaHHBIM Yepes3 ApauBepbl YCTPOWCTB U «(DU3NYECKUEe»
YCTPOWCTBA, NpeaocTaBnaemMble pasnuyHbIMK NOCTaBLUMKaAMMU,

€) WHTepnpeTauma OonucaHua (yHKUMOHAsbHbLIX BOSMOXHOCTEH YCTPOMCTBA, a Takke BUPTyasibHbIX
YCTPOWCTB, UX PYHKUUI M OBBLEKTOB CBA3N.

WcnbiTaTensHasa npuknagHasa nporpamma obecnedmsaeT 4OCTyn K 0ObekTaMm CBA3W B agantepe ¢ NoMo-
Wwbto APSI. 3akpenneHne o6bEKTOB CBS3M 3a ApaiiBepaMun YCTPOWCTB UMK 38 «(PU3NIECKUMU» YCTPOICTBaMM
He ABNAETCA (PYHKUMEN UCMbITaTENBHON NPUKNAAHON NPOrpamMmbl.
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Cnyxe6Hblil MHTepcelCc NpUKNaaHON NporpaMmbl

lMporpamma cornacoBaHuA

Oparisep
ycTpovicTtea 1

Lparisep
ycTpoicTBa 2

Opaviesep
ycTpoiictea 3

OnucaHue
hyHKUMOHAMBHbIX
XapaKTepucTUK
ycTpoicTBa

PA (nporpammHoOe oBecneyeHne)

—

—

«Pusmyeckoe»
YCTPOWCTBO

«Punsnyeckoe»
YCTPOWCTBO

—

«Pusnyeckoe»
YCTPOWCTBO

PucyHok 6 — KoopauHaTtop paboThl ¢ pasnuyHbiMy ApaiBepamMu yCTPOUCTB
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Mpunoxenue A
(cnpaBouHoe)

Mpumep ncnonb3oBaHUA KoMnnekca craHgapros UCO 20242

A.1 Pa6orbl, BbinonHAeMble Nofib3oBaTenem

Monb3oBaTesNb AOMKEH KOHTPONUPoBaTb paboTy UCNbITAaTENbHOW NPUKNAAHOW NPOrpamMMbl U BbIGpaTk KOMMbIOTEP-
Hyto nnatdgopmy, koTopas 6yaeT ncnoNb3oBaTbCA ANA BLINOMHEHWUS NporpaMMbl. [Monb3oBaTenb AOMKEH NPEAOCTaBNATL
nporpaMmy-agantep KOMMNbOTEPHON NNATMOPMbl UM KOHTPONUPOBATL IKBUBANEHTHbLIE XapaKTepUCTUKM UchbiTaTenb-
HoVi NpuknagHoii NnporpaMmel. B cootBeTcTBMK C TpeboBaHNAMU K NpUKNaAHLIM NPOrpaMMamM nonb3oBaTerb onpeaenseT
hYHKUMOHaNbHbIE BO3MOXHOCTU BUPTYanbHbLIX YCTPOWCTB U MHULMNPYET Nepefady AaHHbIX.

TpeboBaHUs K onUcaHuUIo KOHUrypaLmn BUPTYanbHOro yCTpoicTBa ycTaHoBneHsl B MCO 15745-1.

A.2 Pa6otbl, BbinofiHAEMble NOCTaBLUKOM

Mpu Hanu4uum KoHMUrypaumii BUpTyasrbHEIX YCTPONCTB NOCTaBLUWK AOMKEH CO34aBaTb oncaHne hyHKLMOHaNbHbIX
XapaKTepUCTUK YCTPOICTBa ¢ noMoLbio DCPT.

Mocne 3Toro NocTaBLMK AOMKeH BbIGpaTh «usnyeckne» ycTpoicTsa, Heobxoaumele AN AaHHOTO NPUMEHEHMS.
MocTaBLWMK MOXET BbIGpaTh NMbo cneynansHoe yCTPOUCTBO, paspaboTaHHOe ANs 3TOro npuMeHeHus, nuéo nobyto KoM-
GuHayuio cywecTayoLmx Npubopos.

MepudpepuitHblii UHTepdeiic Ana BuIGpaHHLIX YCTPOWCTB BBOASAT B afantep ¢ RMSI, cootBeTcTBYlOWMI Tpebosa-
HUsM Komnnekca ctaHgaptos MCO 20242. CneupnanucTel MOTYT BBOAUTL B SKCMIyaTaLyio COOTBETCTBYHOLLYIO pa3paboTky
WNK NCNONb30BaTL MNOAXOAALLWIA aganTep.

Ecnun agantep ANns faHHOW KOMMLIOTEPHOWA NNaTgopMbl CYLLECTBYET, O4HAKO UHTepdeiic BbiGpaHHOro ycTpoicTea
OTCYTCTBYET, TO NOCTaBLYUK MOXET pa3paboTaTb AONONHUTENBHBIE Ppecypchl ANsi HOBOTO UHTepdeiica, koTopble ByayT 3a-
rpy>xaTbecs ¢ NOMOLLIbIO AeCTBYIOLLIEro afjanTtepa.

MocTaBLmk fomkeH paspaboTaTs ApaiiBep ycTpoiicTsa ¢ VDSI, cootBeTcTBYIOWLMM TpeboBaHMAM KOMMNNEKca CTaH-
faptoB MCO 20242. 3ToT ApaiiBep ycTpoilcTBa He JOIMKEH 3aBUCETb OT KOMMBIOTEPHOW NNatgopMbl U MOXET ObITb Ha-
nucaH Ha si3bike nporpammuposaHust C unu C++. MNMpu cMeHe nonb3oBaTenem aToii nnatdopmMbl (Hanpumep, npu o6HoB-
NeHUN onepauynoHHOR cucTeMbl UK NPU U3MEHeHUW annapaTtHoro obecnedenuns) MoryT notpebosaTbes BoIGOP HOBOrO
ajanTepa 1 NoBTOpPHas KOMMUMNAUUA JpaiiBepa yCTpoUcTBa.

A.3 Pabora, BbinonHsaeMasi NoNb30BaTeNnemM U NocTaBLUKOM

C nomolblo onucaHns yHKLMOHaNbHLIX XapaKTEPUCTUK YCTPOWCTBa Morb3oBaTtenb, NpU HeobxogMMocTn, Mo-
XET NPOBECTW MOBTOPHYHO MPOBEPKY UX 3KCNNyaTaUUOHHLIX XapakTepUCTUK U (PYHKLIMOHANLHBIX BO3MOXHOCTEW. YTOu-
HeHHoe onucaHue yHKLMOHarBHBIX XapakTepUCTUK UCTIONb3YIOT ANA aganTauuiu gpaiiBepa yCcTpoicTa Kk TpeGoBaHUsAM
nonb3oBaTens.

OpaiiBepbl, UMUTUPYIOLME paboTy ycTpoiicTBa, MOTYT UCNONb30BaTECA A4S TECTUPOBAHMS NPUKNaAHBIX NPOrpaMM.
Mo o6Hble MMUTATOPLI He ByAYT 3aBUCETb OT KOHKPETHOMO MOCTaBLUMKa U MOMyT pa3pabaThiBaThCs Kak yHUBEpCanbHoe
CpeacTBO, NpefcTaBnstoLlee coboll caMmoHacTpamnBatoLeecsi CPEACTBO MHTEPNPETaLMK onMcaHnsa PyHKUMOHAMNbHBIX Xa-
paKTepUCTUK yCTpoiicTBa.
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MpunoxeHue B
(cnpaBouHoe)

Ouarpamma COCTOAAHMI BUPTYalbHbIX YCTPOWCTB
[na nepesofa BUPTyanbHOro yCTPOMCTBa M3 OAHOrO COCTOSHUA B Apyroe UCNonb3yrT onepauuun TransitionFct

(dhyHKUMA Nepexofa) ANs NpefBapuUTenbHO 3agaHHoro MHTepdeinca. 3Tta pyHKUMA Nepexofa NpuHagnexuT BCTPOSHHOMY
BUPTYarbHOMY YCTPOMCTBY, KOTOpOe sBNSAeTcs 6a30BLIM ANA ApaiiBepa YCTPONCTBA U Ha3biBAETCHA KOHTPOSbHBLIM.

Komanpga
Abort or Conclude
(MpepBaTb UnNu BLIATK)

KomaHaa Initiate
(MHMumanuanposartb)

WHuumanusaums

()

Komanpa StartDefinition .

(Hauano onpenenetus) Komanpa ClearAllObjects | Komanga Abort
(YnaneHue Bcex o6bekToB)|  (Mpepsartb)

KomaHnga ChangeDefinition

(M3meHWTL onpegenexHue) (

Mogroroska

@

Komanpa EndWorking

(KoHe paGothl)
KomaHpa Abort KomaHnaa EndWorking
(Mpepsatb) Koppekuus (KoHew pa6ortbi)

(6) KomaHga

AddDefinition
(AobaButb

onpepaeneHue)

KomaHpa StartWorking

(Hayano pa6oTbl)

MpoBepka

®)

KomaHpa StartWorking
(Hauano pa6ortbl) Komanpa Abort

(MpepBartb)

KomaHpa Abort
(MpepBartb)

PucyHok B.1 — Pa3nun4Hble coCTOAHUA BUPTYansHOro ycTponcTea

3TN COCTOAHWS BUPTYamNBHOTO YCTPOMCTBA He CNEAYET NyTaTb C KOHTPONbHBIMU COCTOSIHUSIMU UCTILITATENLHOW NpH-
KnafiHol NporpamMMbl UK CYLLECTBYIOLMX YCTPOWCTB. B GOMbLUMHCTBE CryYaeB ToMbKO ANs paboyero CoCToSHUS BUPTY-
anbHOro YCTPOCTBa CyLLECTBEHHLI COCTOSIHUSA NMPUKIagHOR NporpaMMel MU pearnbHbIX YCTPOUCTB U UMEKOTCS LOMOSHN-
TernbHble 0GbeKThl CBA3N ANs 06paGoTku. COCTOSHUSI BUPTYarbHOMO YCTPOMCTBa NpelcTaBnsioT coboi pasfnnyHble aTans
€ro afjantayuuu K TECTOBOW NPUKIaAHON NporpamMMe MyTeM YCTaHOBMEHUS C HEW CBSI3M.
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MpunoxeHue C
(cnpaBouHoe)

KackagupoBaHue gpanBepoB yCTPOMCTB

OpraHu3auma yHKLUMOHaNbHBIX B3auMOCBA3EN [paiiBepoB YCTPOWCTB CO CYXeOHbIM UHTepdeicom BUPTYans-
HOro YCTpOWCTBa BO MHOIOM 3aBUCUT OT ee peanusaluu U MOXeT ObiTb BhINOMHEHa B BUAE MepapXU4eckoi CTPYKTYphI,
COCTOsLLEN N3 HECKOMbKUX YpoBHe (cM. pucyHok C.1).

CnyxebHbli uHTepdeiic BUpTyanbHoro ycrpoucrtaa (VDSI)

OpaiteBep ycTpoilicTBa

BuprtyansHoe BuptyanbHoe BuptyansHoe BuptyansHoe
ycTpoicTBO 1 YCTpOMCTBO 2 yctpoiicteo 3 ycTponcTeo 4

S <

N1 N
vbos! || vbsi | | vDs

o | o o | o |

VDSI
C1C

MporpammHoe o6ecneyeHue (PA)

PucyHok C.1 — lNpumep KackagHoOW CTPYKTYpbl ApaiBepoB YCTPOUCTBA

B KauecTBe elle ofHOro NMpuMepa MOXHO npusecTu gpaieepbl ¢ VDSI, koTopble BygyT Ucnonb3oBaTb yHKLWUO-
HasflbHblE B3auMOCBA3N arneMeHToB Yepe3 VDSI, a He 4epe3 aganTep. KackagHasa cTpyKTypa ApaiiBepoB He oTpaxaercs
B VDSI.

10
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