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BBeaeHue

Hacroswmin ctanaapt pa3paboTaH ¢ Lenbio obneryeHus MHTerpaLum U3MepUTENbHBIX U aBTOMaTu4e-
CKUX YCTPOWCTB, a TaKkke Apyrux nepude puiiHbIX YCTPONCTB B Pa3NIMYHbIX KOMMNbIOTEPU3NPOBAHHbLIX 0BNacTAx
npumeHeHus. B ctangapte onpegeneHbl NPUHLMMAbLI CO34aHWA ApaiBEePOB YCTPOWCTB U PEXMMbI UX paboThl B
06nacTu NPUMEHEHNSA 3MEPUTESbHbLIX aBTOMATUYECKUX CPEACTB.

OCHOBHOW Lenblo komnnekca ctangaptoB NCO 20242 sienaerca obecneyeHune:

- HE3aBMCUMOCTM NOMb30BaTENs OT ONEepPauNOHHON CUCTEMDI;

- HE3aBUCUMOCTH NONb30BaTENs OT TEXHONOMMU COeAUHEHUA (MHTEeP(EenC yCTPONCTBa/CETh);

- HE3aBMCUMOCTU NOMb30BAaTENS OT NOCTABLUUKOB YCTPOWCTB;

- BO3MOXHOCTM cepTudpukaunmn gpanBepos YCTPOWCTB C NOACOEANHEHHbLIMU K HUM YCTPOMCTBaMU U Bbl-
OpaHHbIMK pexvmamm paboTel (C YYETOM UCMONb3YEMON KOMMNBIOTEPHOW NNatopmbl);

- HE3aBMCUMOCTM NOMb30BaTENs OT NOCNEAYIOLLMX TEXHONOIMYECKUX YCOBEPLLEHCTBOBAHUIA YCTPONCTB.

Crangaptbl komnnekca MCO 20242 He pacnpoCTpaHATCA Ha pa3paboTKy HOBbIX CEMENCTB YCTPOWUCTB
WM UCNOMb30BaHKe cneunanbHbIX TEXHONOMI ANA MHTepdencos (ceTen). B ctaHgapTax npuseaeHbl obLume
OMNMUCaHUs CeTel CyLLEeCTBYIOLLUMX YCTPOMCTB U UX KOMMYHUKaLUOHHbIX MHTEpdencos, o6ecneumBaroLLmx co-
BMECTUMOCTb UHTEPdENCOB C APYrMMU YCTPONCTBAMMU aHANOrMYyHOro Tuna n HasHavyeHus.

Komnnekc ctaHgaproB MCO 20242 Bkntodaet B cebs TpeboBaHUs, pacnpoCTpaHAoLLIMECS Ha:

- cny>e6HbIl MHTepdenc Ana ynpasneHus pecypcamu;

- cny><ebHbIn MHTEpPdEeNnC BUPTYanbHOro yCTPOCTBA;

- LWIAbnoH (pyHKUMOHANBHbIX XapakTePUCTUK YCTPONCTBA;

- cny>Ke6HbIl MHTepdenc NpMKNaaHbIX NporpaMm;

- METOAbl NPOBEPKM HA COBMECTUMOCTb, KPUTEPUM U OTHETLI O MPOBEAEHHBIX MPOBEPKaX.
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HALUVWOHANBHBIN CTAHOAPT POCCUNCKON PEJEPALUMN

Cucremsl I'IpOMI:II.IJﬂeHHOﬁ aBTOMaTU3auuMu U UHTErpauua

CNYXEBHbIA UHTEP®ENC AN UCNBITATENBbHbLIX MPUKNAOHBIX MPOrPAMM
YacTtb 1
O6wwue nNonoxeHus

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

HNara BBepeHna — 2011—09—01

1 Obnactb NpUMEHeHus

HacTosAwuit ctaHaapT ycraHaenueaet o6me TpeboBaHuA kK komnnekcy craHgaptoB MCO 20242, a Tak-
e TpeboBaHMs K NPOBEAEHMIO aBTOMATVN3NPOBAHHBIX UCTIITAHWIA.

2 TepMuHbI U onpeneneHus

B HacTOsILLEM CTaHZapTe UCMOSb30BAaHbI CrieayioLme TEPMUHbLI C COOTBETCTBYIOLLIMMU ONPEAENEHUAMU:

2.1 npuknagHasa nporpamMma (application program): Pecypc, o6neryaioLmii BoINONMHEHUE NONb3oBaTe-
nem onpeaeneHHo cneyManm3aupoBaHHoON 3agayu.

MpumMedaHne — B HacTosLeM CTaHAapTe NpegnonaraeTcs, YTo ¢ NOMOLLBIO NPUKaAHON NporpaMmbl MOXHO

BLINOMHUTL Nto6oe 3afaHne, HeoBxoauMoe AN paboTsl KOMNBIOTEPU3NPOBAHHBIX KOHTPOIBHO-M3MEPUTENBHBIX LIEHTPOB,
co creyvnanbHbiM TpeGoBaHWeM, oGecneduBatoLyUm nepeaady AaHHbIX C NepUepUitHbIX YCTPOMCTB.

2.2 cnyxeOHbI nHTepdelic npuknagHon nporpammbl (application program service interface): Un-
Tepdenc, obecneunBaoLLMii CBA3b C COrMacyoWMM YyCTPOMCTBOM.

2.3 06BekT cBA3mn (communication object): O6bEKT, ¢ KOTOPbIM MOXET ObITb YCTAHOBNEHO KOMMYHUKA-
LUMOHHOE COeAMHEHne AnS 3anucy N1 CYUTLIBAHUS 3HAYEHUII NapaMeTpoB.

2.4 nporpamma cornacosaHuf; koopguHatop (coordinator): Mporpamma ¢ onpeaeneHHbIM WH-
Tepdencom Ana ynpaeneHus AOCTYNOM MPUKMAAHOW NpPOrpaMMmbl K OAHOMY WU HECKOMbKUM ApanBepam
YCTPONICTB, @ Takxke ANA yNpaBneHusa B peanbHOM Maclutabe BpeMeHU NPUNOXKEeHUAMU, CUHXPOHU3aLMEN 1
cobbITuamm.

2.5 onucaHue ¢hyHKUMOHANbHbIX BO3MOXHOCTEH ycTpoucTBa (device capability description): Tek-
CTOBbIV hain, coaepxaLLumin nHpopmauuio 0 PyHKLMOHANbHbIX XapakTePUCTUKaxX BUPTYyanbHbIX YCTPONCTB,
3aperncTpMpoBaHHYIO B YCTAHOBNEHHOM hopMare (T.e. C 3aJ4aHHOW CTPYKTYPOW, CUHTAKCUCOM U T.4.).

2.6 ppaneep yctpoicTea (device driver): Mporpamma ¢ uHTEpPECOM, COOTBETCTBYIOLLMM TpeboBa-
HUAM Komnnekca ctaHgapToB MCO 20242, cogepxallasi cny>ebHble hyHKUMKM, NO3BONAIOWME 3anpaLuMBaTh
agantep KOMNbIOTEPHOW NNaTtdopMbl C LIENbIO MONYYEHNSA A0CTYNA K «pU3M4eckumy» ycTponcresam (annapar-
HbIM CpeACTBaM).

2.7 wutepdenc (interface): Knioyesoe crnoBo onucaHns pyHKUMOHasbHbIX BO3MOXHOCTEN YCTPONCTBA,
NAEHTMAULMPYIOLLIEE KIAacC ONMCcaHusa OYHKUUIA YCTPOUCTBA.

MpumedvaHune — OyHKUWA YCTPOWUCTBA, ONpefeneHHas B ApaiiBepe, ABNAETCA SK3eMNNApoOM UHTepdeiica.

2.8 ppaneep nntepdeiica (interface driver): MporpammMa, noseonstowas o6pabareiBaTh AaHHbIE, NPO-
Xoasawme yepes nepudepuiiHbiii (BHELLHWI) MHTEepdenc.

2.9 Mmogynb (module): KnioueBoe CnoBo, ncnonb3yemoe Anst uaeHTudukauum onucaHns BUpTyarnbHbIX
YCTPOWCTB.

MpumMeyaHune — BupTyansHoe yCTPOICTBO B fpaiiBepe ABMAETCA 3K3eMNASPOM MOAYns.

2.10 apantep (platform adapter): Mporpamma, onpeaenspoLasa annapaTHble CPeacTBa KOMNbOTEPa U

€ero nepudepuitHbie YCTPOCTBA U 0BGECneunBaloLLas CBA3b MEXIY COeaUHEHHbIMU YCTPOMCTBaMU, a TakkKe
UCMOSb30BaHUE APYMMX BbIYUCIIUTENbLHBIX PECYPCOB ONEPALIMOHHONM CUCTEMBI KOMMbIOTEPA.

W3paHue ocpuumnansHoe



rOCT P UCO 20242-1—2010

2.11 cnyxeOHbI uHTepdenc ynpaBneHus pecypcamu (resource management service interface):

dyHKUMM, NpegHa3HavYeHHble Ans oB6MeHa JaHHbIMU C aganTepom nnatchopMbl.

2.12 BupTyanbHoe yctponctBo (virtual device): Cnoco6 npeacTaBneHUss OAHOTO UMM HECKONbKUX
«PU3NYECKUX» YCTPONCTB W/MMM aBTOHOMHBLIX MPOrpamMMHbIX OOBLEKTOB, 00ecne4nBaloLmMX OLHO3HAYHYIO

NMAEHTUMKaLMIO

2.13 cnyxeG6HbI MHTepderc BUpTyanbHoro yctpoicTa (virtual device service interface): PyHkyun,

pecypcoB UHTepderica cBasun.

npegHasHadeHHble 4Ng 0OMeHa AaHHbIMU C BUPTYasibHbIM YCTPONCTBOM.

MpumevyaHue — OTu cryxebHble YHKUMU UCMONB3YIOT CryXebHbI UHTepdeC ynpaBneHns pecypcamu
(apanTep nnaTopMbl) ANsS MONyYeHUs ocTyna K «pusnmyeckuMy» yctpoiictBam u/unm obecnevernus TpebyeMbiMu yHK-

LMOHanbHbIMW BO3MOXHOCTAMU C NOMOLLbHO CYLLIECTBYOLLIMX NPpOorpaMmMHbIX 3a,an|/|17|.

3 CokpalueHus

APSI
ASCII
CAQ
CAT
(O]
CIM
CORBA
DCD
DCPT
OOP
PA
PDU
RMSI
XML
VD
VDSI
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pacmpsemblin A3blK Pa3MeTKM;
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PucyHok 1 — CnyxebHble nHTepdeiickl, onpeaeneHHbie B KoMnnekce ctaHgaptos MCO 20242
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4 CBegeHus o cnyxebHoM uHTepdence

4.1 OGuwme NonoxeHuA

BaxHble (OyHKUMM TEXHONOrMYEeCKUx onepauuin obecneymBalor U3roToBneHue NPoAyKuun Tpedyemoro
KauecTBa, rapaHTUPYEMOro ee KOHCTPYKUMEN U NPUMEHSIEMbIMU TEXHONOTrUYeckumMu onepauuamu. C aTon
Lienblo Ha NPeanpUATUSX CO34al0T KOHTPOSIbHO-U3MEPUTENbHLIE LIEHTPbI, KOTOPble MOTYT ObITb NMMGO YaCcTbio
TEXHONMOrMYEeCcKoro npouecca nNpou3BOACTBA, NMMOO camMoOCTOATENbHbIMU cuctemamu. KOMNbIOTEpHbIE Mpo-
rpammMbl ABNAIOTCA 3DMEKTUBHBIM CPEACTBOM YNPABMEHUS KOHTPONbHO-U3MEPUTENBHBLIMU LIEHTPAMM, a Tak-
e CPeaCcTBOM HenpepbIBHOrO KOHTPONSA napameTpoB TEXHOMONMYECKMX NpoLeccoB, Npoueccos cbopa u 06-
paboTKM faHHbIX 1 BbINyCKa OTYETOB O KA4YECTBE NPOAYKLUN.

MpuMeHeHWe KOMNbIOTEPHBIX NPOrPaMM B KOHTPOMbHO-U3MEpUTENbHBLIX LIeHTpax (CAT) B TepMuHOno-
rum CIM BxoauT B pasgen «ABTOMaTU3MpoBaHHas cuctema obecneyeHuns kayecrsa». B KOHTPONbHO-u3Mepu-
TeIbHbIX MYHKTaX NPUMEHSIOT TaKKe U3MEPUTENbHbLIE N AaBTOMATU3MPOBAHHBIE YCTPOMCTBA CO0pa AaHHbIX U
KOHTPONA NporpaMmM MCnbITaHUii (CM. PUCYHOK 1).

MpuknagHble KOMNbIOTEPHbIE NPOrpamMMbl, NpeaHasHadveHHble ana CAT, obecneumBaloT CBsI3b C U3Me-
pUTENbHBIMKU U aBTOMAaTU3NPOBAHHbLIMM YCTPOWCTBaMU Yepe3 uHTepdencol. B HacToswem craHpapre npu-
BedeHO onucaHne APSI, cogepallero nepedyeHb onpeaeneHHbIX CEPBUCHBIX YCIYr MO NOMYYEHUIO A0CTYNa K
no6omMy Yucny apanieepoB YCTPOWCTB C NOAKIIOYEHHBIMU K HAM BUPTYaribHbIMU YCTPOIMCTBAMM.

OpaiiBepbl YCTPONCTB — 3TO NporpaMmmHbie Moaynu ¢ VDSI, onpeaeneHHbiM B HAaCTOSAILLEM CTaHAapTe.
OHu obecneunBatoT hyHKLMOHANbHLIE BO3MOXHOCTU NepudepuiiHbiX YCTPOWCTB WU AONOSNHUTENbHbIE NPO-
rpamMmmHble pecypchbl gpariBepa ¢ NOMOLLbIO BUPTYanbHbIX YCTPOWCTB. CTpyKTypa nepudepuiiHbIX yCTPOMUCTB U
MX COCTOSIHMS, CBAA3AHHbIE C OOMEHOM AaHHBIMU, COAEPXKATCA B ONMCAHUN (DYHKLMOHASIbHBIX BO3MOXHOCTEN
yCTpoiicTBa, npeacrtaenstowero coboi ASClI-chann, Ana co3gaHMA KOTOPOro B HACTOALLEM CTaHAapTe onpe-
aeneH coorercreyowuii DCPT.

Ha nporpamMMHoe o6ecneyeHne KoMMnbioTepa U ONepauuoHHYI0 CUCTEMY (T.€. Ha KOMMbIOTEPHYIO Nnar-
dopmy) pacnpoctpaHseTca genctsue RMSI, kotopbii o6ecneumBaer npoBeaeHUe UCMbITAHUMIA He3aBUCU-
MO OT ucnonb3yembix nnarcpopm. PA nossonser obpabarbiBaTb AaHHbLIE, MOCTYNAOWME C nepudepuitHbIX
YCTPOMCTB, U NoNy4aTb A4OCTYMN K pecypcaM onepaunoHHON CUCTEMBI.

4.2 Apantep

4.2.1 Ocob6eHHOCTH

AganTtep (CM. pUCYHOK 2) — 9TO NPOrpamMmMHbIN MOAYMb, AENCTBUE KOTOPOrO pacnpOCTPaHAETCA Ha ne-
pudepuiHbie MHTEPMENnCobl N pecypcbl ONepPaLMOHHON CUCTEMbI KOMNbIOTEPA, B3aUMOAEUCTBYIOLNIA C HUMU
yepes RMSI. Takum obpasom, AparBep yCTpoMUCTBa, KOTOpbIK ucnonb3dyet RMSI, He 3aBucut OT TUna one-
paLMOHHO CUCTEMBI UMK cnieuuduyecknx agpaneepos nepudepuinHbix uitepdencos. Ecnu onepaunoHHas
cucTemMa He MOXeT MPeaocTaBnATb TpebyemMble pecypcbl, TO aAanTep AOIDKEH BblIAENATb AOMONHUTENbHbIE
BbIYMCIIUTESNbHbBIE PECYPChI.

Cnyxeb6HbIN MHTepdelic ynpaBneHUs pecypcaMm

PA (nporpammHoe obecneveHue)

4 Y Y

OS - cneunanuavpoBaHHbli | OS — cneunanManupoBaHHbIA Ig:;;g%f :l\:‘yilHHTe%:;::
MHTepdeinc WHTepdeiic yTIpaBNeHus pecypcamy
pecypchl onepaLMoHHOM WUHTerpupoBaHHble ¢ OS AononHuTenbHbIe
CUCTEMBI, TaK1e Kak: uHTepdeiicsl, Takve Kak: | pecypchl AnsA cneuuanbHbIX
nepudepuUiiHbLIX YCTPOACTB,
- Talimepel; - RS232 (COMx); TaKuX Kak:
- ycTpoiicTBa ynpaeneHus - Ethernet (TCP/IP);
naMsTblo; - napannenbHblil (TPTX); | - cCMeHHble Mogynu;
YCTPOMCTBa CUHXPOHU3ALIMN -UsSB - KapTbl ANA NPOMBbILUNEHHON
napannenbHbIX BbIYUCTIEHUA cetu fieldbus;
- Npoyue

PucyHok 2 — JocTyn K nepudepuitHblM UHTepdecam 1 K pecypcam onepaunoHHon cucTemsl
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[ononHutenbHble pecypcbl — 3TO AMHAMUYECKU 3arpy>KaeMble KOMMYHUKALMUOHHbIE PeCypChl, HeAo-
CTYNHblE ANS ONEepauuOHHON CUCTEeMbl C UMHTepdelicom, aHanormyHbiM RMSI, nostomy agantep AOrKeH
TONbKO 0BecnednBaTb AOCTYN ANA NONb3oBarens, HauMHasa or RMSI u 3akaHunBas 4OCTYNOM K AONOSNTHUTENb-
HbIM pecypcam. CneuunanbHbIMU CEPBUCHBIMKM yCrnyramu, npegocrasnseMbiMu RMSI, ABnaioTca sarpyska u
BbIFPY3Ka AOMNONHUTENBHBLIX PECYPCOB.

4.2.2 XapakrepuCTUKM YCTPOUCTB nepenaym AaHHbIX

ApanTtep ucnonb3yer pecypcbl onepaLMoHHON CUCTEMbI U/MNKN AONOMHUTENbHbIE PECYPCHI, NPeAHa3Ha-
YeHHbIE Ans nepefayn AaHHbIX «PU3NYECKUM» YCTPOUCTBaM. 3Ta NporpaMMa 3aBucuT OT Tuna uHTepdeiica,
KOMMYHUKALIMOHHBIW YPOBEHb KOTOPOro npeactaBneH RMSI, KOTOpbIi MOXET ObiTb TPAHCMOPTHLIM YPOBHEM
AnNs cTaHAapTHbIX nepudepuitHbIX MHTEP(ERCOB KOMMbLIOTEPA, OAHAKO eCNK aganTep CHabXeH cneynanbHbl-
MM nNpoTokonamu obmeHa, TO OH MOXET NpeAcTaBnATb Oonee BbICOKUE YPOBHU.

ApanTep ¢ nOMOLLbLIO Npoueayp, NPeayCMOTPEHHbIX AN NPOMbILLIeHHOW ceTu cea3m fieldbus, kak npa-
BMIO, 3aNMUCLIBAIOT HA CbEMHOMN Mrare. 3Ta NPorpaMma MOXET 3aBUCETb OT PeCypCcOB AAHHOW NNAaTbl, KOMMY-
HUKaLMOHHbIM YPOBEHb KOTOPOW onpeAeneH agantepom.

ATpubyTbI CBA3U AN 00CNY>XMBaHWA ajanTtepa onpeaensioTca MMEHEM Tuna uHtepderica. Komnnekc
cranpaproB NCO 20242 ycraHaBnuBaeT HECKOMNbKO MMEH ANt HEKOTOPbIX, UHTENPUPOBAHHBLIX C KOMNBIOTEPOM,
nepudepuiiHbIX YCTPOMCTB. ECnn pasHble nporpaMmbl-aantepbl KOMMNbIOTEPHON NnaTtdopmbl, UCNONb3ye-
Mbl€ B OnepaLuoHHbIX CUCTEMAX U/UNW B AONOMHUTESNbHBIX PECypCaXx, UCMOMNb3YIOT OIHU U T K& TUMbl UMEH,
TO CBAA3@aHHblE C HUMM yCrnyru OyayT MMETb aHamnorMyHeli xapakrep. MNpu ucnonszosaHun RMSI o6paGoTka
NpPOTOKOMA CBA3WM NPOMCXOAUT Kak C MOMOLLbIO afantepa, Tak U C MOMOLLbIO AOMOSHUTENbHbIX PECYPCOB.

4.3 ApaiBep ycTponcTea

4.3.1 XapakrepucTuku

Opaneep ycTponcTBa — 310 NporpaMMa, KoTopasi Mo3BonsieT UHULMANM3MpoBaTb AOCTYN K 06bekTam
CBAI3U BUPTYaNbHbIX YCTPOWCTB. OH HE 06ecne4yMBaeT aBTOMATUYECKYIO CBSA3b C pearnbHbIMU YCTPOWCTBAMM,
NMOCKOIbKY BUPTYarnbHbie U peanbHble YCTPOWCTBA HaNpPsIMYIO HE CBSI3aHbl MeXAyY cOBO0 (CM. pUCYHOK 3).

OpaiiBepbl yCTPOICTB ONPEAENSIOT B 3aBUCMMOCTU OT 06nacTu ux npuMeHeHus, Tpedylowen obecneve-
HUsi onpeaeneHHbIX PYHKLMOHANbHbIX BO3MOXHOCTEN AN OAHOr0 UITM HECKOMbKMX «(U3NYECKUX» YCTPOWUCTB.
OTU PYHKUMOHATbHBIE BO3MOXHOCTU rPYNNUPYIOT B 3aBMCUMOCTH OT TOTO, K Kakoin rpynne Oyayt npuHaane-
XaTb BUPTyanbHbIE YCTPOWCTBA, @ UMEHHO:

- K rpynne cneymanm3npoBaHHbIX «(PU3UYECKUX» YCTPOWNCTB;

- K COBOKYMHOCTU «(PU3UYECKUX» YCTPONCTB;

- K 4acTn «pu3nyveckoro» ycTponcraa unm

- K NpOrpaMMHOMY MOAYITIO B ApanBepe yCTPoNCTBa Unu B AONONHUTENLHOM pecypce nporpaMmmbl agan-
Tepa KOMMbIOTEPHOW NnaTgopMbl.

CnyxeGHbIi uHTepceic BUpTyanbHoro yctpowucrtea (VDSI)

OpaiiBep ycTpoiicTBa

BuptyansHoe
yCTpOMCTBO 1

BupTtyanbHoe
YCTPOMCTBO 2

BuptyansHoe
ycTpoiicTeo 3

BuptyansHoe
YCTPOWCTEO 4

BuptyanbHoe
yCTpoOincTBO 5
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«Pusmnyeckoe»
il ycrtpoiicTBO

TRRRRERERERERRN,

«®duamyeckoe»
YCTPOMCTBO

FICTTITITTTTTTTIoN

«Dusmnyeckoe»
yCTPOACTBO

«dusnyeckoe»
YCTPOWCTBO

PucyHok 3 — OTobpaxeHue B NamsTh BUPTYanbHbLIX YCTPORCTB



FOCT P UCO 20242-1—2010

4.3.2 XapaKrepuCTUKM YCTPOMCTB Nnepeaaymn AaHHbIX

PeanbHble yCTponcTBa nepegadn gaHHolx, Bknodawwme B cebsa PDU-reHepaTopbl U TpaHCRATOPLI (MH-
TEepnpeTaTopbl) Ha HEKOTOPbLIX YPOBHSIX KOMMYHUKALIMOHHOIO CTeka, He MOTryT ObiTb OGHapy>KeHbl NonbL30Ba-
Ttenem VDSI. NepenaBsaeMble AaHHble 06pabaTbiBaloTcs ApaniBepom ycTporictea. O6beM paboT no nepenade
OaHHbIX 3aBUCMT OT KOMMYHMKALMOHHOIO YPOBHSA, npeactaenseMmoro RMSI, a Takke 0T KOMMYHUKaLUOHHBIX
TpeboBaHmii K «PU3n4eckum» yCTponcTBam.

4.4 OnucaHune (PyHKLUMOHANbHbIX BO3MOXHOCTEN YCTPOMUCTBA

4.4.1 OcobeHHOCTH

OonucaHme yHKUMOHAamNbHbIX BO3MOXHOCTEN YCTPOICTBa — 3TO (hanin, coaepxaLumin Tekct B popmare
ASCIl gna onucaHna CTPYKTYpbl M PEXMMOB paboThl BUPTYarbHbIX YCTPOWCTB. Ero CUHTaKCUC U cemaHTuka
onucanbl B DCPT, rge Takke cogepxartca MHCTPyKUuuu no pabore BUPTYyanbHbIX YCTPONCTB, CBA3AHHBLIX C UC-
nonb3osaHuem VDSI.

BuptyanbHble ycTpoictea (CM. pUCYHOK 4) cchopMupoBaHbl U3 (PYHKUUIA YCTPOMCTBA, KOTOPbIE Xapak-
TepUsytoT ero pyHKLMOHANbHbIE BO3MOXHOCTU. DYHKLMKU YCTPOIMCTBA coaepaT 00bekThl cBA3K Ans obMeHa
JaHHBIMW W/UNU UCMOMHSEMbIE NMPOrPaMMbl, Ha3blBaeMble «OnepaLuuaMny, AN BbINONHEHUA Gonee CNOXHbIX
OencTBUN.

BuptyanbHoe ycTpOMCTBO

(PYHKLUA YCTPOMCTBA

PucyHoKk 4 — BHYTpPeHHAA CTPYKTYpa BUPTYanbHbIX YCTPOWCTB

4.4.2 Moaynu

Mpu HaNMUMKM HECKOMNbKMUX BUPTYanbHbIX YCTPOMCTB OZHOIO M TOTO >Xe Tuna He Tpebyerca onucbiBaTbh
KaXkgoe u3 aTux YCTPOUCTB oTaernbHO. Ana pabotel ¢ Hummu DCPT onpeaensaer Moaynu, KOTOPbIE UCTIONb3Y-
IOTCS Kak knaccbl B 06beKTHO-OpUEHTMPOBAHHOM NporpaMmmupoBaHun. VDSI obecneunBaer npejoCTaBneHne
yCryr no CO3JaHWI0 dK3eMnnapa mMoayns, opMUpYIOLLEro BUPTYanbHOe YCTPOMCTBO. Moaynu 3aBuCAT OT
uMeLmxcs MU3NYECKNx pecypcos, T.e. OT YUCna NPUCOEANHAEMbIX «(PUIUYECKUX» YCTPOINCTB N PECYPCOB
ynpaBsneHus B ApanBepe yCTPOICTBA, a Takke OT ajanTtepa v Yucna 3K3eMnnspos MOAYIs, KOTOPOe MOXET
ObITb ChOPMUPOBAHO.

4.4.3 NuTtepdencol

Mogenb knacca Takke MCNOMb3YIOT AN onpeaeneHns hyHKUMIA yCTPONCTBA C NOMOLLLIO MHTEP(ENCOB.
Sk3emnnspom uHtepdpeiica anaerca yHkuus ycrpoiictea. VDSI obecneunBaet cneyudukaymio 3ajaHHbIX
XapaKkTepPUCTUK.

WHTepdeic YeTko naeHTMdMuupyeTcs HoMepoM, 3aaaBaemblM C MOMOLLIO OMMCAHUA (PYHKLMOHASb-
HbIX XapakTepUCTUK YCTpoiCcTBa. Cneunukaumio 3agaHHbIX XapakTepucTuk nHtepdenca obecneumBaer ae-
ckpunTop PyHKLMKU YCTPOKICTBA.

MHTepdeic coaepxuT cneaytoLme aneMeHTbl; Co3gaHue napameTpoB, napamMeTpbl, aTpubyThl U Onepa-
unm (CM. PUCYHOK 5):

a) cosjaHue napameTpoB OnpefenseT HeU3MEHAEeMYI0 KOHUrypaumio dyHKLUMIA yCcTpoicTea (Hanpu-
Mep, unbTpa curHanos). B TepMuHax 06bEKTHO-OpUEHTUPOBAHHOTO nporpammupoBaHus (OOP) umu MoryT
ObITb KOHCTPYKTUBHbIE NapameTpbl punsTpa;

b) napameTpbl MOTyT OKa3biBaTb BNUSHUE HA PYHKLMKU YCTPOKCTBA (HanpuMep, Ha rpaHUYHYI0 YacToTy
unbTpa CUrHanoB) U MOTyT M3MEHATLCS TOMNLKO MPU UX YCTAHOBKE;
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C) atpubyTbl — 9TO BXOAHbIE W/MNU BbIXOAHbIE AaHHble (06pabaTbiBaemble AaHHbIE) ANS hyHKUUM
YCTpOWCTBa (HanpumMep, BXOAHbIE/BbIXOAHbIE cCoeauHeHns duneTpa curianos). floctyn k aTpubytaMm AorkeH
npeaoCTaBnsATLCA B NOOOW MOMEHT BPEMEHMU;

d) onepauun npeaycMOTpeHbl Ans NnpoBeaeHus 6onee CNoXHbIX AeWCTBUI YCTPOWCTBA U MOTYT UMETL
UCXOAHbIE NapaMeTpbl U PE3ynbTarhl.

Wpentudukarop nitepdeica

CoagaHue napameTpoB
MapameTpbl

ATpnbyTbI

Onepauuu

PucyHok 5 — 3nemeHTbl UHTepeiica

4.4.4 O6BbEeKTbI CBA3M

OGbeKkTamu CBA3W ABMAIOTCA napameTpbl u atpubyTol. [na nonyyveHusa aoctyna k aaHHbiM VDSI onpe-
AenseT ycnyru, KOTopble MOTYyT HE MCMONb30BaTLCA A0 TOr0, Kak 06bEKT CBA3M He ByaeT NOArOTOBNEH C NO-
MOLLbIO APYroi ycnyru. 10 SToi NpMyYnHE ucnbitTatensHas NPUKNagHaa nporpaMmma MOXET C031aBaThb TONbKO
Te 06beKTbl CBA3M, KOTOPLIE AENCTBUTENbHO HEOOXOAUMBI.

4.4.5 PexumMbl paboTbl BUPTYasibHbIX YCTPOUCTB

Mocne cneundukauum 3agaHHbIX XapakTepUcTUK BUPTYanbHbie YCTPOMCTBa 06naaaloT onpegereHHbl-
MK pabounMn COCTOSIHUSIMM (CM. MPUNOXeHue B).

4.5 MporpamMma cornacoBaHus

KoopauHatop (CM. pUCyHOK 6) — 9TO nporpamma, KoTopas BbINOMHAET cneaylowme npoueaypbi:

a) KOHTPOMb BpPEMEHW paboTbl NPOrpaMmbl — KOOPAMHATOP NO3BONSET yNpaBnATb PeCypcamu LEH-
TpanbHOro npoueccopa B MHOro3agayHoM U MHOFOMOTOYHOM PEXUME;

b) opraHusauus o6paboTkn CoObITUIF — COOLITUS BO3HUKAIOT B pe3ysnibTaTe acUHXPOHHOW nepeaauu
[JaHHbIX U HENPEAYCMOTPEHHOTO AOCTYNA K ApaniBepy YCTPONCTBA AN Nepeaayn HOBbIX 3HAYEHMIA UNKN BOC-
CTaHOBMEHUA PErynupyIoLIMX NapameTpos;

C) CUMHXPOHM3aUUsa Pa3nUyHbIX ApaiBEpPOB YCTPOWCTB — NporpaMMa MOXET noTpebGoBath AOCTYN K Ha-
BGopy 3HaueHui (CTPYKTYpP), coAepXalmxcs B pasHbIX ApanBepax yCTPOUCTB;

d) MynsTMNNEKCUPOBAHUE HECKONbKMX OAHOBPEMEHHO paboTalomx ApaWBepoB YCTPOWCTB — MpPO-
rpamma MoxeT obecneunBarb AOCTYN k obpabaTbiBaeMbiM AaHHLIM Yepe3 AparBepbl YCTPOUCTB U «usnye-
CKney» yCTpPOMCTBA, NPeaoCTaBnsieMble PasfMyHbIMK NOCTaBLUMKAMU;

€) uHTepnpeTauusi onucaHnsa (yHKLMOHaNbHbLIX BO3MOXHOCTE YCTPOMCTBA, @ TaKXke BUPTYyaribHbIX
YCTPONICTB, UX (PYHKLMI U OOBLEKTOB CBA3MW.

McnbiTatenbHasi npuknagHas nporpamma o6ecnevmBaet 4OCTyn K 06beKTam CBsi3u B aganTtepe ¢ nomo-
wbio APSI. 3akpenneHue 00bLEKTOB CBSI3U 3a ApaiiBepamMmn YCTPOWUCTB UMK 32 «(PU3NIECKUMU» YCTPONCTBAMU
He aBnAeTcsa (hbyHKUUENR UcnbITatenbHOW NPUKNaaHoON NporpamMmMbl.
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Cnyxe6Hblii MHTepceldC NpUKNaaHON NporpaMmbl

lNMporpamma cornacoBaHuA

Oparisep
ycTpovicTtea 1

Lpaiisep
ycTpourcTBa 2

Opavieep
ycTpoiictea 3

OnucaHue
byHKUMOHAMBHbIX
XapaKTep1cTUK
yCcTpoicTBa

PA (nporpammHoOe oBecneyeHne)

—

—

«Pusmyeckoe»
YCTPOWCTBO

«Puanyeckoe»
YCTPOWCTBO

—

«Pusnyeckoe»
YCTPOWCTBO

PucyHok 6 — KoopauHatop paboThl ¢ pasnuyHbIiMu pakBepamMu yCTPOUCTB
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MpunoxeHnue A
(cnpaBouHoe)

Mpumep ucnonb3oBaHuA komnrnekca craHaapros UCO 20242

A.1 Pabortbl, BbinonHaeMble NoNb3oBarenem

Monb3oBaTens AOMKEH KOHTPONUPOBaTL PaboTy UCTILITATENbHOW NPUKNAAHOA NporpaMMbl U BeIGpaTh KOMMbOTep-
Hyto nnatdopmy, koTopas byaeT ucnonb3oBaTbcs A BLINOMHEHUS NporpamMMmbl. [onb3oBarenb AoMmMKeH NPeAoCTaBnsATb
nporpammy-aganTep KOMNbIOTepHOW NNaTdopMbl UMM KOHTPONUPOBAaTL SKBUBANIEHTHbIE XapaKTepUCTUKU UchblTaTenb-
Hoi NMpuknagHoii nporpaMmel. B cootBeTcTBMU € TpeboBaHMsAMU K NpUKITaAHbLIM NporpaMmam rnofnb3oBaTenb onpegensier
hYHKLMOHaMNbHELIE BO3MOXHOCTY BUPTYanbHbIX YCTPOUCTB U MHULIMUPYET Nepefady JaHHbIX.

TpeboBaHus Kk onucaHuo KOHGUIypayumn BUpTyansHoro yctpoiictea yctaHoBneHsl B UCO 15745-1.

A.2 Pabortbl, BbINONHAEeMble NOCTaBLUUKOM

Mpu HanM4Yun KoHGUrypaLmuii BUpTYarbHbIX YCTPOACTB NOCTaBLUMK JOSDKEH Co3jaBaTb onncaHne hyHKLMOHaNbHBIX
XapaKTepUCTUK YCTponcTBa ¢ noMoLyso DCPT.

Mocne aTOro NOCTaBLUMK JOMKEH BbIBpaTh «pusndeckue» ycTpoilctsa, HeobxoauMble AN AaHHOTO NPUMEHEHUS.
MocTaBLMK MOXET BbIGpaTh W60 crneLnansHoe yCTpoicTBO, paspaboTaHHoe ANs STOro NpUMEHEHUs, N6o Nbyio KoM-
BGuHaLmIo cyLLecTBYOLLMX NPUGOpPOoB.

MepudbepnitHeli MHTepdelc ANA BeIBpaHHLIX YCTPOWCTB BBOAAT B agantep ¢ RMSI, cootBeTcTBytoWMin Tpebosa-
HWAM komnnekca ctaHgapToB MCO 20242. CneumanuncTbl MOryT BBOAWTL B 3KCTIyaTaLyio COOTBETCTBYIOLL YO pa3paboTky
WnKn Mcnonb3oBaTk NOAXOASALLMIA aganTep.

Ecnu aganTep 4ns JaHHOW KOMMLIOTEPHOW NNaTdopMbl CYLLECTBYET, O4HaKo UHTepdeiic BbiGpaHHOro ycTpoicTea
OTCYTCTBYET, TO NOCTaBLUMK MOXET paspaboTaTb A0NOMHUTENbHbIE pecypchl AN HOBOTO UHTepdelica, koTopble ByayT 3a-
rpy»aTbecsi ¢ NOMOLLbIO AeUCTBYOLWLEero ajanTepa.

MocTaBLKK fJomkeH paspaboTaTh ApaiiBep ycTpoiicTBa ¢ VDSI, cootBeTCcTBYIOWMM TpeboBaHMSM KOMIneKca CTaH-
daptoB NCO 20242. 31oT gpaiiBep yCTPONCTBA He AOMKEH 3aBUCETb OT KOMMNBLIOTEPHOW NNATdOPMbl U MOXET ObITb Ha-
nucaH Ha A3blke nporpammupoBarus C unu C++. MNpu cmeHe nons3osarteneM 3Toi nnatgdopmbl (HanpuMep, Npu obHOB-
NeHUN onepauynoHHOk CUCTeMbl UMK NPU U3MEHEeHUW annapaTHoro obecnedeHns) MoryT norpebosarbca BHIGOP HOBOrO
ajanTepa 1 NoBTOpHasi KOMIUAALUA ApaiiBepa yCTPoWCTBa.

A.3 Pabora, BbinonHsiemas nonb3oBaTenemM U NocTaBLLUKOM

C noMoLLblo onucaHusi goyHKLMOHaNbHbLIX XapakTepUCTUK YCTPOCTBa Nonb3oBarterb, Npu HeoGXOAUMOCTH, MO-
XET NMPOBECTU MOBTOPHYHO MPOBEPKY WX 3KCMIyaTaLMOHHbLIX XapakTepucTUK U OYHKLUMOHAIBHBIX BO3MOXHOCTEN. YTOu-
HEHHOe onucaHue YHKLMOHAIBHBIX XapakTepUCTUK UCMONbIYIOT AN aganTauuu gpaiiBepa yCTpoiicTBa k TpeGoBaHMAM
nonb3oBaTens.

[paiiBepbl, uMUTUpYtoLLMe paboTy yCTpoiAcTBa, MOTYT UCNOMB30BaTLCA ANA TECTUPOBAHUS NPUKNAAHBLIX NPOrpamMM.
Mogo6Hble MMUTaTOpLl He ByAyT 3aBUCETb OT KOHKPETHOrO NOCTaBLUMKa U MOryT paspabaTbiBaTbCs Kak YHUBepcasibHOe
CPeACTBO, NpeAcTaBnstoLlee coboli caMoHacTpanBatoLleeca CPeACTBO MHTEPNPETALIMM OMUCAHNA (PYHKLMOHASTBHBIX Xa-
paKTEpPUCTUK yCTPOACTBA.
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MpunoxeHue B
(cnpaBouHoe)

Ouarpamma COCTOAAHMIA BUPTYaNnbHbIX YCTPONCTB
[na nepesofa BUPTYyarbHOrO YCTPOWCTBa M3 OQHOrO COCTOSIHUS B ApPYroe Ucrnonb3yoT onepauun TransitionFct

(dhyHKUMA Nepexofa) NS npefBapuTensHo 3ajaHHoro MHTepdenca. 3ta QyHKUMA nepexofa NpUHagnexuT BCTPOEHHOMY
BMPTyarbHOMY YCTPOICTBY, KOTOpOe sBNsAeTcs 6a3oBbIM AN ApaiiBepa yCTPOUCTBA U Ha3biBAETCH KOHTPOSbHBIM.

Komanga
Abort or Conclude
(MpepBaTb UnNK BLIATK)

KomaHaa Initiate
(MHMumanuanposartb)

WHuumanusaums

()

KomaHpa StartDefinition

(Hauano onpenenenus) Komanpa ClearAllObjects | Komanga Abort

(YnaneHue Bcex o6bekToB)|  (Mpepsartb)

KomaHnga ChangeDefinition
(M3meHWTL onpegenexHue) (

Mopgroroska

@

Komanpa EndWorking

(KoHeL paGothl)
KomaHpa Abort KomaHnaa EndWorking
(Mpepearb) Koppekuus (KoHew pa6orthi)

(6) KomaHga

AddDefinition
(fobaButb

onpepaeneHue)

KomaHpa StartWorking

(Hayano pa6oTbl)

MpoBepka

®)

Komanpa StartWorking
(Hauarno pa6orbi) Komanpaa Abort

(MpepBartb)

KomaHpa Abort
(MpepBartb)

PucyHok B.1 — Paanu4yHble COCTOAHUA BUPTYanbHOro ycTponcTea

3TN COCTOAHWS BUPTYanbHOIO YCTPOMCTBA He CEAYET NyTaTb C KOHTPOMBbHBIMU COCTOSHUSMW UCTILITATENBHOW NpW-
KnafHol nporpamMMbl UK CYLLECTBYIOLMX YCTPOWCTB. B GOMbLUMHCTBE CriyYaeB ToMbKO Ans paboyero COCTOSHUSA BUPTY-
anbLHOro YCTPOCTBa CyLLECTBEHHLI COCTOSIHUSA NMPUKMagHOR NporpaMMel MU peanbHbIX YCTPOUCTB U UMEIOTCS [OMOSHN-
TernbHble 0GbeKThl CBA3W Anst 06paGoTku. COCTOSHUSI BUPTYarlbHOMO YCTPOMCTBa NpefcTaBnsiioT coboi pasnuyHble aTans
€ro ajantayuu K TECTOBOW NPUKMIaAHON NporpamMMe MyTeM YCTaHOBMEHUS C HEll CBS3M.
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MpunoxeHune C
(cnpaBouHoe)

KackagupoBaHue gpaiBepoB YyCTPOUCTB

OpraHusauns yHKLMOHaNbHLIX B3auMocCBsidei ApaiBepoB YCTPOMCTB co cnyxebHbIM UHTepdeiicom BUpTYyasb-
HOro YCTPOWCTBa BO MHOMOM 3aBUCUT OT ee peanu3aunn u MOXET ObiTb BbINONHEHA B BUAE NepapXu4EecKoi CTPYKTYpPHI,
COCTOSLLEN N3 HECKOMbKUX YpOoBHE (cM. pucyHok C.1).

CnyxebHbli uHTepdeiic BUpTyanbHoro ycrporicrtsa (VDSI)

Opaitsep ycTpoilcTBa

BuprtyansHoe BuptyansHoe BuptyansHoe BupTtyansHoe
ycTpoiicTBO 1 YCTpOMCTBO 2 yctpoiicteo 3 ycTpoiAcTBo 4

S <

N1 N
vbps! || vbsi | | vDs

o | o o | o |

VDSI
C1LC

MporpammHoe o6ecneyeHue (PA)

PucyHok C.1 — Npumep kackagHol CTpYKTYpbl ApaiiBepoB yCcTpoilcTBa

B KauecTBe elle 0fHOro NMpMMepa MOXHO npusecTu gpaisepbl ¢ VDSI, koTopble ByayT Wcnonb3oBaTb yHKLMUO-
HamnbHbIe B3aUMOCBA3MN anemeHToB Yepe3 VDSI, a He yepes apganTep. KackagHasi CTpyKTypa ApaiBepoB He oTpaxaercst
B VDSI.

10
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Pepakrop E.B. flkoenesa
TexHuueckuit pegaktop B.H. Mpycakoea
Koppektop E.[. AynbHeea
KomnbtoTepHas BepcTka E.E. Kpyeoea

CpaaHo B Habop 11.01.2019. MoanucaHo B nevatb 23.01.2019.  dopmat 60x841/8. FapHuTypa Apuan.
Yen. new. n. 1,86.  Yu.-usa. n. 1,30.
MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BepcUM, NpeAoCTaBlNeHHON pa3paboTYMKOM CTaHAapTa

Co3saaHo B eaAMHMYHOM ucnonHenun ®ryn « CTAHAAPTUH®OPM» ana komnnekrosaHua defepanbHOro MHGHOpMaLnoHHOro
¢oHaa craHaapToB, 117418 Mocksa, Haxumosckui np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru
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