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Mpeancnoeue

1 MOOTOTOBIEH ®enepanbHbIM rocyAapCTBEHHBIM ABTOHOMHbLIM Hay4HbIM ydpexaeHueMm «LleH-
TpanbHbIA Hay4YHO-WCCNenoBaTENbCKUA U OMbITHO-KOHCTPYKTOPCKUIA MHCTUTYT POBOTOTEXHUKM U TEXHUYECKOH
knbepHetmkuy (LLHMW PTK) Ha ocHoBe cobcTBeHHOro nepeBoda Ha PYCCKWMIA 513blK aHMMOA3bIMHOW BEPCMM
cTaHgapTa, yKasaHHoro B NyHkTe 4

2 BHECEH TexHu4eckum koMuTeToM no ctaHgaptusaunn TK 141 «PoboToTexHuka»

3 YTBEPXIEH VI BBEMEH B JEWCTBWE MMpukaszom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynnpoBaHnio u metTponorin ot 12 Hoabpsa 2024 . Ne 1656-cT

4 Hacroawwmi ctaHgapT uAeHTUYeH mexgyHapogHomy ctaHgapty MCO 22166-201:2024 «PoboTo-
TexHuka. MogyneHocTe cepBUCHBIX pobotoB. YacTte 201. Obwas nHdopMauMoHHAs Moaens Moayneny»
(1ISO 22166-201:2024 «Robotics — Modularity for service robots — Part 201: Common information model for
modulesy, IDT).

HavmeHoBaHWe HacTosLWEero ctaHgapTa MUSMeHeH0 OTHOCUTENTbHO HAaMMEHOBaHWUS YKa3aHHOro MexayHa-
pofHOro ctaHgapTta Ans npusenenus B cootBetcteue ¢ FOCT P 1.5—2012 (nyHKT 3.5) n 4ns yBaA3KW ¢ HauMe-
HOBaHUSAMMW, NMPUHATLIMU B CYLLIECTBYIOLLEM KOMMNSIEKCe HaUMoHanbHbIX cTaHgapToB Poccuitckon ®egepaumm.

Mpy NpMMEHEHMM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTh BMECTO CChINMOYHbLIX MEeXOy-
HapoAHbIX CTAHOAPTOB COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPpUBEAEHK! B
OononHUTENLHOM npunoxeHun A

5 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu e Pocculickol ®edepayuu». VMHgopmayus ob us3-
MeHeHUSX K HacmosuwieMy cmaHd0apmy nybriukyemcs e exez00HOM (10 COCMOSHUK Ha 1 AHeaps meKyueao
e2o0a) uHghopMayuoOHHOM yKazamerne «HayuoHanbHble cmaHdapmebi», a oguyuanbHbil MeKcm usMeHeHuUl
U MONPasoKk — 8 eXeMeCcsyHOM UHGOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmayouwiee ygedomneHue bydem
onybnukogaHo 8 6ruxaliweM 6blNycKe eXeMeCsYHo20 UHGOoPMayUuOHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmbi». Coomsemcemaeyioujas UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MeXHUYECKOMY peayiupogaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IS0, 2024
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

TpeboeaHua ctaHgaptos komnnekca FTOCT P 60 pacnpocTpaHstoTcsa Ha poboTel U poboTOTEXHUYECKUE
ycTponcTea. Llenbio cTaHgapToB ABNAETCA NOBbILLeHUe MHTeponepabensHOCTY pOBOTOB M MX KOMMOHEHTOB, a
TakKe CHWXKeHWe 3aTpaT Ha Mx paspaboTKy, NPOW3BOACTBO U 0BCNyXNBaHWE 3a CHET CTaHOapTU3aLMmn U YHU-
dukayn npoueccoB, UHTepdencos, y3noB U NnapaMeTpoB.

Cranpgaptbl komnnekca FOCT P 60 npepctaensitoT coboil COBOKYMHOCTL OTAENBHO U30aBaeMblX CTaH-
naptoe. CTaHOapTbl [aHHOMO KOMMMEeKca OTHOCATCA K OQHOW U3 cnefyrlunx TemaTndeckux rpynn: «O6wme
NMOMNOXKEHUS, OCHOBHbLIE NOHATUSA, TEPMUHLI U ONpefeneHus», « TexHUYeckue 1 3KCnnyataluoHHbIe XapakTepu-
cTukny, «besonacHocTby, «Bugbl U MeToabl UCNbITaHUAY, «MexaHnyeckne NHTepgencl», «ANeKTpuieckne
nHTEepdencol», «KoMMyHWKaunoHHble MHTepdenckl», «MeTtoabl MOAENUPOBAHUS W MPOrPaAMMUPOBaHUSY,
«MeToabl NOCTPOEHUS TPAEKTOPUN OBUXEHUS (HaBuraums )», « KOHCTPYKTUBHbIe aneMeHTbi». CTaHgapTel nto-
Dol TEMaTNYeCKON rpymnmbl MOMYT OTHOCUTLCS Kak KO BceM poboTam M poboTOTEXHUYECKUM YCTPOMCTBaM, Tak
W K OTOEeNbHLIM rpynnaM obbLeKToB cTaHaapTM3aUmMy — NPOMbILLNEHHBIM pofoTam B Lenom, NPoOMbILLNEHHBIM
MaHUNynAUMOHHLIM poboTam, NPOMBILLNEHHLIM TPAHCNOPTHLIM poBoTam, CepBUCHLIM poboTam B LLENOM, cep-
BMCHbIM MaHUNYNAUNOHHBIM poboTaM, cepBUCHLIM MOBUMNBHBIM poBoTaM, a Takke K MOpcKkuM poBoToTexHu-
YECKNUM KOMMNMeKcam.

HacTosilmin cTaHg4apT OTHOCUTCA K TeMatudeckon rpynne « MeToabl MOLENMpOBaHUA U NporpaMMupoBa-
HUA» U PacnpoCTPaHAETCA Ha BCe BUObl CEPBUCHbLIX POBOTOB.

Hacrosawmi ctaHgapTt onpegensaet obuyo nHopmaunoHHyo mogens (OUM) mogynei, BxogsLwmx B co-
cTaB cepBucHbIX poboToB B cootBeTcTBUM ¢ MCO 22166-1. Vicnonb3ys gaHHyio OWM, mogynu mMoxHo nerko
06beguHATL Mexay cobon u obecneunBaTte 0OMeH AaHHbIMK Mexay Humu. [anHHas OWM paspabortana aons
noBbILEeHNA UHTeponepabensHOCTH, BO3MOXHOCTU MOBTOPHOTO WCMOMb30BaHWS M KOMMNOHYEMOCTU MoZynew.
OWM npepncTaensier coboii MmeTaMmogens, ABNsLLyca 6a30BoA Mogenbio ANA BCeX BUAOB MOAyMein, Takux
Kak annapaTHble Mo4YNu, MOOYNN ¢ annapaTHbIMKU U NporpaMMHbLIMU CBOMCTBaAMU, MPOrpamMmMHble MOLYMW U CO-
cTaBHble mogynu. MNoatomy OMIM npegocTaenseT MeTaxapakTeEPUCTHMKU, KOTOPLIMU MOXeT obrnagate Moayrnb.

aroToBuTENN U MHTErpaTopbl Moaynen, paspaboTumkn 1 M3roToBuTeNnn poboToB, a Takke MHTerparTo-
pbl pOBOTOTEXHUYECKNX KOMMNIEKCOB MOryT ucnons3osats OVM, uTobbl ynpocTuTh NonyveHue Heobxoanmblx
MoAynei, NCnonb30BaTk pa3Hble MOAYNM B COOTBETCTBUM C Tpebyemoi oyHKUMen 1 DomKeToMm, a Takke pas-
pabaTbiBaTh HOBbIE (COCcTaBHble) Mogynu Ha 6aze OMM. OMM moxeT nomo4b B MPOEKTMPOBaHUKM MOLYMEN,
aKcnnyartayumMn U TeXHn4eckoM obcnyKMBaHUKM CEPBUCHBIX POOOTOB.

OWM copepxuT YyeTbipe BUAa MHoOpMauuu:

- No naeHTUduKaumm Moaynem;

- BbiBOpy mogynew;

- UHTerpauun mogynem;

- KCnnyaTauMm n TEXHWHECKOMY 0DCIYXMBaHWUIO MOgYEN.

OWMM kak MeTamoZenb COCTOWMT M3 HECKONbKuX cybmogenein, K KoTopbiM oTHOcSTCs «lgeHTudmkarTop
Mooyns», «XapakTepucTuku», «BxogHele 1 BeIXO4HbIe NnepeMenHbie», «CocTtosHuey», «CepBuckl», «MHdDpa-
CTpYKTypa», « YpoBeHb Be3onacHocTu u 3awiuiieHHocTu», «MogenvpoBaHue» n «lcnonHsemas opmay.

Mogens peanusaumn OVM Bynet npeacraenexa B nocnegyrowmx ctaHgaptax cepuu MCO 22166, koTo-
pas NpMMeHUMa K COCTaBHbIM MOAYNSM W pasfMYHbIM TUMaM CePBUCHBIX poDOTOB.

HacTtoswmin ctaHgapT ycTaHaenmBaeT TpeboBaHWs M pyKoOBOOALME yKasaHus AN MHPOPMaLNOHHOM
MoAenu moaynen cepBWCHbIX pobOTOB, COOTBETCTBYKLLEN AEBATM MPUMHUMNAM MOOYMbHOrO MOCTPOEHMS,
ycTaHoBneHHsIM B ICO 22166-1.

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/68
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60.2.7.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69490
https://gostexpert.ru/gost/gost-60.2.7.1-2024?utm_source=pdf&utm_medium=69490&utm_term=page

rOCT P 60.2.7.1—2024/UCO 22166-201:2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Po6oTbl 1 poboTOoTEXHMYECKNE YCTPOMUCTBA
MOAOYNbHbLIA NPUHUWUM NOCTPOEHUA CEPBUCHbIX POEOTOB
YacTtb 201
Ob6wan nHcopMauuoHHan Mogenb Mogynen

Robots and robotic devices. Modular principle of service robots structure. Part 201. Common information model for
modules

Oarta BeepgeHna — 2025—01—01

1 O6bnacTb NnpUMeHeHUs

HacToswui ctaHgapT onpenensieT TpeboBaHus 1M pyKoBoaslMe ykaszaHus K obwei nHdopMaunoHHOM
mozenu (OMM) moayneit cepBucHbiXx poboToB ans obecnedeHns MHTeponepabenbHOCTU, BO3MOXHOCTW MO-
BTOPHOrO UCMOMbL30BaHMSA U KOMMOHYEMOCTH.

HacToswui ctaHgapt onpegenset cTpyktypy OMM u getanvaupyet ee MCNonb3oBaHWe Mo HasHaye-
HWIO, CYLLHOCTb aTpubyTOR W NOAKNACCOR.

TpeboBaHMsA HACTOALLEro CTaHaapTa NPUMEHUMbI K CEPBUCHBLIM poboTam.

2 HopMmaTtuBHbIE CCbINKK

B HacToslem cTaH4apTe MCNOMbL30BaHLI HOPMATUBHbLIE CChIMKWM Ha Crieaytowme cTanaapTsl [ona gatu-
POBaHHBIX CChINOK MPUMEHST TOMBKO YKa3aHHOe M34aHWe CChIMIOYHOro cTaHgapTa, Ans HeadaTUpoBaHHbIX —
nocnefgHee usgaHue (BKMNYasa BCce U3MeHeHus]:

ISO 22166-1:2021, Robotics — Modularity for service robots — Part 1: General requirements (Po6oTo-
TexHuka. MogyneHocTe cepBucHbIX poboTtoe. YacTts 1. Obwue TpeboBaHmA)

IETF RFC 4122, A Universally Unique Identifier (UUID) URN Namespace [[MpocTtpaHcTBO mmeH URN
YHUBEpCaneHOro yHrKansHoro ngeHtudumkaropa (UUID)]

IEEE/Open Group 1003.1-2017, |IEEE Standard for Information Technology — Portable Operating
System Interface (POSIX™) Base Specifications, Issue 7 [MHpbopMaLmoHHble TexHornorun. basosble cneum-
huKaumm MHTepdeinca NepeHoCuMon onepaunorHon cuctemsol (POSIX™), Beinyck 7]

3 TepmuHbI 1 onpegeneHns

B HacTosawemM cTaHgapTe NpUMEHeHb! criedyroline TEPMUHLI C COOTBETCTBYLLWMMUK onpegeneHusamm.

NCO 1 M3K nognepxuneatT TepMUHonormyeckne 6assl 4aHHbIX ANA UCMNONb30BaHUSA B JOKYMEHTAX no
CcTaHOapTM3aunn No crnegyowmnm agpecam:

- nnaTopMa oHnanH-npocmoTtpa MCO pgoctynHa no agpecy http://www.iso.org/obp;

- Onektponegma M3K goctynHa no agpecy http://www.electropedia.org.

3.1 nHcbopmaumoHHana mogenb; MM (information model; IM): ABcTpakumns n npegctaeneHne o0LEKTOB
B yrNpaensieMoil cpefe, UX CBOMCTB, onepauuii, a Takke cnocoba, KOTOpPLIM OHWU CBA3aHbLI APYTr C OPYTOM.

[MCO 22166-1:2021, nyHkT 3.1.11, mognduunpoBaHo]

3.2 obwan mHdpopmayuoHHaa mogensk; OVIM (common information model; CIM): MHdopmaLuoHHas
MOZenb, KOTOPY MOOYNM Yalle BCero MCNomnb3yHT B CEPBUCHBIX poboTax.

MapaHune ochbuumnansHoe
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3.3 mogynb (module): KomnoHeHT (Mnn cbopka KOMNOHEHTOB C 3adaHHbIMW MHTEpdencammn), conpo-
BOXAAEeMbl NPOUNAMN XapakTepUCTUK U NpegHa3HaqYeHHbIA Ansg obner4eHns npoeKTUPOBaHUSA CUCTEMB,
WHTEerpauun, nHTeponepabensHOCTW M MOBTOPHOMO MCMONbB30BaHMS.

[MCO 22166-1:2021, nyHkT 3.3.12]

3.4 xapaktepucTuka mogyns (module property): ATpubyT unu napameTp MOayns.

[MCO 22166-1:2021, nyHkT 3.3.14]

3.5 nporpaMmMHbIA Mogynb (software module): Mogynb, peanusaunsi KOTOPOro COCTONT UCKIMKOYUTENb-
HO W3 3anporpaMmmMuUpoBaHHbLIX anropuTMOB.

[MCO 22166-1:2021, nyHkT 3.4.4]

3.6 annapaTHbI Mmoaynk (hardware module): Mogyns, peanvisauus KOTOpOro COCTOUT TOMbLKO U3 uanye-
CKWX aNeMeHTOB, BKINOYas MeXaHMYeCKne aneMeHThl, 3NeKTPoHHbIe cxeMbl U Nioboe nporpaMmMHoe obecneveHve
(Hanpumep, BCTPOEHHbIE MUKPONPOrpamMmMbl), HEAOCTYMHOE U3BHE Yepe3 KOMMYHWKALMOHHBIA MHTepdeic.

[MCO 22166-1:2021, nyHkT 3.4.3]

3.7 Mogynb ¢ annapaTHbIMUA U NPOrpPaMMHbIMKM CBOWCTBaMMU (annapamHo-rnpozpammHbit Modyrb)
[module with hardware aspects and software aspects (hardware-soffware module)]: Mogyne, peanuzauuns
KOTOPOTrO COCTOUT M3 IM3NYECKMX 3NEeMeHTOB, NporpaMmMHoro obecnevyeHnsa M KOMMYHUKALWMOHHOMO MHTEep-
derica, no3sonsLWEero odOMeHnBaTbCa AaHHBIMU C APYTMMW MOAYNSMU.

3.8 meHegxep Mmogynen (module manager): PeanuayeT yHKUMWM yNpaBneHUs KU3HEHHbIM LMKIOM
3K3eMMNspoB MOAYMNeR, BKIMOYasa co3faHne SK3eMnnsapos MOAYNen.

3.9 akzemnnsAp (instance): OTaenbHbIM 06BEKT, CO30AHHBIA U3 NPOrPaMMHOIO MOOYNA, UMW OTAENbHbIN
0DBEeKT KOHKPEeTHOro MoAyNs ¢ annapaTHbIMKY CBOMCTBaMMU.

MpumevyanHne 1 — B 0BLEKTHO-OPMEHTUPOBAHHOM MPOrpaMMMPOBaAHWUK SK3IEMMNAP npeacTaBnsaeT cobou
crneundUYeckyo peanvsauuio obsekTa.

MpumeyaHue 2—B annapaTHOW peanv3aunm 3K3emMnnsap ABNSETCA OOHWM U3 OAWHAKOBbLIX MOAYINEN, UCMONb-
3yeMbiX B COCTABHOM Moayne.

3.10 ypoBeHb adppeKTUBHOCTM 3awuThl; Y33 (performance level; PL): OWcKpeTHbI ypOBEHb,
ncnonbsyemblil 4Ns onpegeneHns cnocobHOCTM aNeMeHTOB CUCTEMBb! YNpaBneHus, CBA3aHHbiX ¢ obecneve-
HWemM De30MacHOCTM, OCYLLECTBAATE PYHKUMIO 6830MacHOCTH B MPOTHO3UPYEMbIX YCIIOBUSAX.

[MCO 13849-1:2023, nyHkT 3.1.5]

3.11 ypoBeHb nonHoTbl 6e3onacHocTty; YIb (safety integrity level; SIL): JuckpeTHbIA ypoBeHb (MPUHK-
MatoLLMA OOHO U3 TPexX BO3MOXHbIX 3HAYEHUI), NPeaCcTaBnNAoLWNA cnocobHOCTL OCYLWEeCcTBNATL yHKUMIO bes-
OMacHOCTH, NPY 3TOM YPOBEHb 3 ABNSAETCS BbICLUMM YPOBHEM NMOMHOTEI 6e30nacHOCTH, a ypoBeHb 1 — HU3LWUM.

[M3K 62061:2021, nyHkT 3.11]

3.12 ucnonHaemasn copma (executable form): ®opma nporpaMMHOro kofga, Npu KOTOPOW Mporpamma
WM BCTPOEHHAasA nporpaMmMa ynpaensaeTcs M KOHTPONUPYETCS MCKIKYMTENbHO ONepaLlnoHHOM cpeaon moay-
nA n He TpebyeT KOMNUNALKWK (HanpuMep, OTCYTCTBME MCXOOHOro Kofa, 0B beKTHbIA KOO UK KOL, KOMMUMUPY-
eMbllA B HY>KHOE BpeMs).

MpumeyaHue 1 — [IBymMS OCHOBHEIMW BUOAMWU UCMOMHSEMOW hOpPMbI ABMNSATCH CKOMMUIUMPOBAHHLIE NMPO-
rpaMmbl U CKPUMThI.

Mpumevyanune 2— McnonHaemas popma MOXET BKNoYaTe Habop dannos u/mnu nanok, KOTopble COCTaBnNAwT
nonHeld MoAynb, NBo NpeacTaBnAaTb coboi eauHbIA dhain.

[MCO/M3K 19790:2012, nyHkT 3.42]

3.13 annapaTHbie cBoncTBa (hardware aspects): MHdopmauma oTHOCMTENBHO NapameTpoB U OyHK-
LMIA, XapakTepu3yLLMX MOOYMNb U ero (hu3nveckme B3aMMOCBA3W, a TakKe OTHOCUTENbHO JOMYCTUMOrO gua-
nasoHa umamyecknx napameTpos paboyen cpebl.

[MCO 22166-1:2021, nyHkT 3.3.5]

3.14 nporpammHbie cBoUCTRaA (software aspects): MHdopmMauns o BHELIHUX NPOrpamMMHLIX XapakTe-
pUCTUKaX MOOyns 1 ero uHTepdeiica, a TakkKe 0 XU3HEHHOM UMKNE BbINONHEHUs! OYHKUUKM JAaHHOTO MOAyNs.

[MCO 22166-1:2021, nyHkT 3.3.21]
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4 O6wan nHdopmauMoHHaa Moaenb Moayneun

4.1 O6wKMe nonoxeHus

O6wan nHpopmauroHHasa Mogenb Mogynew JoMmKHa COCTOSTe U3 3NEMEHTOB, NPeACcTaBNeHHbIX B Tabnu-
ue 4.1. MeHa xapakTepuUCTUK U KNAaccoB, UCTONb3YeMbIX B MHPOPMaLMOHHON MoAenu, AOMKHbI COOTBETCTBOBATL
npaBunamM NPUCBOEHUS UMEH, YCTaHOBMNEHHbIM B npunoxeHun A. B tabnuue 4.1 6ykebl «M» 1 «O» obosHauatwoT
«obazaTtenbHbin (Mandatory)» n «dakynsTaTnBHbIA (optional)» cooTBeTcTBeHHO. OUMM, nsobpaxeHHasa Ha pUCYH-
ke 4.1, nogpo6Ho onvcaxa B 4.3. Mogenu knaccoB gnst OMM npenctaenetsl cornacHo MCO/M3K 19505-1:2012.
WHbopmauus, npuBedeHHasn B Tabnuue 4.1 n Ha pucyHke 4.1, MoxeT ObITb MCMONBb30BaHa Ha 3Tanax NpPoeKTupo-
BaHuWs, pa3paboTku, sKcnnyaTauum u TeXHUYecKoro obenyxueaHus, a B npunoxeHun D npeactaBneHo, Ha Kakom
aTane ucnone3yeTca MHopMauus, npefocTasneHHas MHopMaLoHHOW MOJENbLIO.

Mpumeuvanne 1— OWM gnaynpaenenns oblien nicopmauneit B Tabnnue 4.1 npeacraeneHa Ha pucyHke 4.4.
MpumeyvaHune 2 — B HacTosweM ctaHgapTe npegctaeneHve OWMIM Ha asblike XML Mcnonb3oBaHO TOMBKO B
KayecTBe NpuMMepoB, 4ToDbl MOMOYb NOHATL 3Ha4eHWe aTpubyToB B MOOENMW KaccoB..

Tabnuya 4.1 — OBwan nHcdopmMauma No MogynsiM M COOTBETCTBYIOLLMM TPYNMOBLIM MeTKaM (MCNonb30BaHHbIM Ha
pucyHke 4.4)

WHdopmaumnoHHsle mogenu moaynen® | Mims cooTBeTcTBy-
n Obwan nH- towen rpynnet/
kg 3nemeHT cdopmaunon- | MNporpammHo- [ Anna- Mooroanin. | Tera (ABBpesna-
Hugs Has Mogens? annaparHbIi paTHbii Hbﬁi I\:"IDD,D. s | TYPa ans Kaxaon
mMoayne mMoayne y rpynnbi)
1 Mma mogyns M M M M Genlnfo
2 OnucaHue 0] O 0] 0]
3 MarotoButens M M M M
4 Mpymepsl 0] 0] 0] 0]
5 Bepcua nHgopMaLMoHHOW Mogenu M M M M IDnType
6 WpeHnTudukatop mogynsa M M M M
7 AnnapartHble CBOWCTBa @] M M —
8 [MporpaMMHble cBOWCTBa 0] M — M
9 XapakTepucTuku moayna? M M M M Properties
10 Bxoabl (0] @] O O |OVariables
" Bbixoabl @] o] @] @]
12 CocTosiHue 0] O 0] M —
13 CepBuChl (BO3MOXKHOCTH) 0] M (0] M Services
14 WHdpacTpykTypa @] 0] M M Infra
15 BesonacHocTh/3alMWEHHOCTD @] M @] M SafeSecure
16 MogennpoBaHue 0] 0] 0] 0] Modelling
17 WcnonHaemas opma @] 0] (0] M ExecutableForm

a ABnATca 0b6sA3aTENbHBIMU TOMLKO ANA TeX MOAYMNEeH, Ha KOTopble MOXET BbiTh OKa3aHO BNUAHWE (KOTOPbIE MOTYT
BbITb YCTAHOBMEHbI) U3BHE UMK, MO KpakHelh Mepe, ANA TeX, KOTOPLIE OKAa3bIBaOT OXKUAAEMOEe BO3AEWCTBUE HA Apyrue
MOZYnN.

b Bce anemeHTsl 06s3aTensHbl Ans OUM.

¢ Nna HpopMaLMOHHBLIX MOAENer, TakuxX Kak nporpammMHo-annapaTtHble Modyny, annapaTHble MOaynu Uy npo-
rpammHble MOAYNK, HEKOTOPLIE TUMbI ANEMEHTOB MOryT BbiTe ONYyLLEHbLI B 3aBUCUMOCTM OT UX (PYHKLMOHANBHOCTEN.
B 4acTHOCTK, MHOPMALIMOHHBIE MOAENK annapaTHLIX MOAyneh U NPorpaMMHbIX MOAYNer aneMeHTsl «MporpaMMHbie
CBOWCTBa» U «AnnapaTtHbie CBONCTBA» HE BKMOYAKT COOTBETCTBEHHO.
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OnemMeHT, pacnonoXeHHbI B no3uunn Homep 1 Tabnuubl 4.1, «Mma mogyna» cOOTBETCTBYET MMEHM,
npeacTaBnAwLLEM MOAYNb. [lanee BMECTO BbipaXKeHWUA «3N1eMEHT, pacnonoXeHHbId B no3nuun Homep N Ta-
Bnuubl 4.1» Ucnonb3yeTcsl COKpaLLeHHOE Bblpax)eHWe «3anemMeHT Ny.

OnemeHT 2 «OnucaHne» COOTBETCTBYET 0OLLEMY ONUCaHUI0 MOAYINA, T. €. UTO OH cobol NpeacTaBnser,
4YTO OH AenaeT W KakK OH UCMNonb3yeTcs.

OnemeHT 3 «M3roToBUTENDE» COOTBETCTBYET KOHTAKTHOW MHhOpMaLMK NPOEKTUPOBLLMKA, pa3paboTymka
WM W3roTOBUTENHA MOAYIS.

OnemeHT 4 «Mpumepbl» COOTBETCTBYET TUMWYHLIM BapuaHTam NpMMeEHeHUs MOZYns.

OnemeHT 5 «Bepcuss MHOPMALIMOHHOW MOLENW» COOTBETCTBYEeT HOMepy Bepcun MHOPMAaLUOHHON
MOAenK, KOTOpYo onpefenser HacTosLWMA cTaHaapT.

OnemeHT 6 «MoeHTUgUKaTop Mogynsa» OOMKEH COOTBETCTBOBATL YHUKANBLHOMY UAEHTUdUKATOpPY MO-
Oyns B cMcTeMe, Kak onucaHo B npunoxeHuwu B. MaeHTudukatop moayns cogepxuTt nHdopmaumi o tune
Moaynsa (annapaTHO-NporpaMMHbIA, annapaTHbId UK NPOrpaMMHbIA) U ABMseTcs M oH 6a3oBbIM MK Co-
CTaBHbIM MOAYMEM.

3nemMeHThl 7 «AnnapaTHble cBoicTBa» U 8 «[lporpamMMHble CBOMCTBa» OTHOCATCA TOMLKO K COCTaB-
HbIM MoaOynaM. Ecnu Mmogynb cOCTOUT U3 ABYX UK Bonee annapaTHO-NPOrpaMMHbIX MOAYMeR, NporpaMMHbIX
Moaynen w/unu annapaTtHbIX MOAynen, To uaeHTuduKaTopbl Modynel yKkasaHbl B 3reMeHTe «AnnapaTHble
CBOWMCTBa», ECNN OHW SABNAIOTCA annapaTHbIMU UK annapaTtHO-NPOrpaMMHbIMKA MOAYMSIMU, MHaYe (eCNn OHK
ABMAKTCS MNPOrPaAMMHBIMU MOZYNAMNW) MaeHTUKUKaTOPbl Moayrel ykasaHbl B anemeHte «[lporpaMmHbie
CBOWCTBa».

OnemeHT 9 «XapaKTepuCTUKM MOLYMA» COOTBETCTBYET 3HAYEHUAM, 0ObIYHO UCMONb3YEMBIM NPU WMHK-
uManusaumy moaynen. XapakTepucTUKM MoAynein pasfensiioT Ha obssaTenbHble U dhakynbTaTUBHBIE, U 3TO
OOIMKHO BbiTh OTMeYeHo. BaaumocBaA3be Mexay mMoaynsMu npedcTaBneHa OaHHbBIM 3NeMeHToM, nogpobHoe
cogepxaHue kotoporo OyaeT onpefeneHo B Nocneaywmx ctaHgapTax, Takux kak MCO 22166-202.

MpumevaHne 3 — VMHdopmauus o B3aUMOCBA3WM MEXAY MOAYNAMW MOXKET BblTe NPeAoCcTaBneHa no-pasHomy
B 3aBWCKMMOCTHW OT TWNa MOAYNS.

MpumevyaHune 4 — OrpaHuyeHVs BHELUHEW cpedbl Takke CYUTAKTCA XapaKTepucTUKaMu, npumMepamu KoTo-
peix ABNAOTCA paboyas Temnepatypa, paboyas BNaxHOCTb U MaKCUMarnkeHO ONYCTUMBI MexaHuyeckuii yaap. MNapame-
TPbl, CBA3aHHbLIE C NOBEAEHWEM MOAYNS, MOryT ObIThk yKka3aHkl B xapakTepuctukax. Hanpumep, kaxabiid koadpdhrLmneHT, uc-
none3ayemslil B anroputme MNAL (nponopunoHansHbId, MHTerpansHblid, AuddepeHumMansHeli) perynsaropa, Ucnonb3yerca
OfMH pa3 Nnpy MHALMANW3aLMm 1 N3MEHSIETCHA W UCMONb3YeTCA HECKOMBKO pa3 B MPOLECCe BbINOMHEHWS COOTBETCTBYHOLLMX
nporpammHeIX MOgynen.

OnemenTsl 10 1 11 «Bxoabi» n «Bbixogbl» COOTBETCTBYIOT MMEHaM NepeMeHHbIX Npu nepegave AaHHbIX
B MOOYMNb /UK U3 MOZYNs.

Mpumep 1 — Bxodamu U ebixodaMu pozspaMMHO20 MOGY/A yrpasneHus cepeornpusodamMu sienisslomcs rno-
KazaHusi Gamyuka MoJsiokeHUs U 3Ha4eHUs ynpaensioujux sosdelicmeull Ha deauzamersib COOMEEMCMEeHHO.

MpumevyaHne 5 — XapakTepUCTUKM ABMAAIOTCA Pa3HOBMOHOCTAMMW BXOAHbLIX 3HAYEHUM C TOYKU 3pPEHWUS MO-
Aynen, HO UX OTNMYME COCTOWT B TOM, YTO BXOAHbIE 3HA4YeHWs OTHOCATCH K BHELUHEeW Cpefde Moayns, a xapakTepucTuku
CBA3aHbl C NapameTpaMu camoro modynsa. Hanpumep, Bxogamu nporpamMMHOr0 MOAYNs ynpaeneHus CepBOonprvBO4aMM
ABMATCA NOKasaHWs AaTyvka NONoXeHWs, a XxapakTepucTukamu senawTes KoadduumeHTel P, | n D, cooTBeTcTRYIOWME
NponopLMoHansHoOW, MHTerpansHon v audydepeHunansHoON CoCcTaBNAOLWUM.

OnemeHT 12 «CocTosiHME» COOTBETCTBYET COCTOSIHMIO MOAYNSA B rnpoLecce paboTwl.
MpumedaHMe 6— COCTOAHME He UCTIONBL3YHOT HAa aTanax NPOEKTUPOBAHKUA 11 pa3paboTKu.

3nemeHT 13 «CepBurchl (BOIMOXHOCTU)» COOTBETCTBYET MHTepdeicam, KoTopbie Moayb NpeaocTaBns-
eT W UcnonbayeT Ans cepsBucoB poboTa.

Mpumeyanue 7-— CepBuc 03HAYAET BbINONHEHWE OOQHOW MU HECKOMNBKUX PYHKUMIA MOAYNS ANA APYrUX Moay-
nei ¢ NOMOLLILKD 3apaHee onpeaeneHHoro uHTepdelica.

Mpumep 2 — lMpumepsl popmama ¢hyHKYUU ONsT Ipo2paMMHbIX ceolicme npusedeHb! 8 mabnuue 4.2. Tunsi
daHHBIX, makue Kak int16 u uint8, dns daHHoz20 npumepa onpedeneHs! e npunoxeHuu C, maénuya C.5.
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Tabnuua 4.2 —lNpumepsl dhopmata yHKLMKA 4NA NPOrpamMMHbIX Mogynein

Wms AprymeHThl Boaepallaemoe 3HadeHue Onwucaxue
initialize | Integer init_ival1, Integer MH1UumanmMaaumsa ¢ Mcrnonb3oBaHMeM OBYX apryMeHToB
Real init_rval2 Bosepaluaemoe 3HaveHue:

(0: ycnex, oTpyuaTtenbHoe 3HavyeHue: TN ownbkm)

Integer init_ival1, Integer MHuumManusauua ¢ ncnons30BaHUEM TPEX apryMeHTOB
Real init_rval2, Boaepallaemoe 3HaveHue:
Integer init_ival3 (0: ycnex, oTpyuaTtensHoe 3Ha4yeHue: TN ownbkm)

lMpumep 3 — lMpumep ghopmama hyHKUUU ONs 3IeKMPUYeCcKUX/3/1eKmpPoHHbIX ceolicme npusedeH 8 ma-
6nuye 4.3, 8 komopol apayMmeHmsl «connType», «keying» u «busProtocol» o3Ha4arom mun coeduHumens, uc-
nonHeHue coeduHumMesns U murn nNPomokosa, Komopkil ucnonsb3yem Modyne. fJanHaa hyHKyust UCnosib3yemcs
On1a MposepKU Mo2o, YMo pasHONPasHbIl MOk UCMONbL3yem Hadnexaujue snekmpudyeckue ceoiicmea Mody-
na. 3HayeHusiMu muna coeduHumens mogym 6eime USB-A, RJ45, DB-9 u m. 8. 3HavyeHUsIMU UcronHeHUs fens-
romces «uwmekep» Unu «2He3do». 3HaveHUAMU apayMedma «busProtocol» moaym 6simes USB, Ethernet, EtherCAT,
RS232um. d.

Tabnuya 4.3 — MNpumep hopMaTa PYHKUUK ONS NPOBEPKUN 3MEKTPUYECKON/3NEKTPOHHON NPUMEHUMOCTY

Bosepawiaemoe
Mma AprymeHThbI S Onucanune
checkElecConnectivity | String connType, Boolean [MpoBepka aneKkTpu4eCKOW/3NeKTPOHHOW NpuMe-
String keying, HUMOCTW C UCTNOMNb30BaHNMEM TPEX apryMeHTOB
String busProtocol Boappallaemoe 3HavyeHue:
(True: ycnex, False: owwnbka)

Mpumep 4 — lMpumep ghopmama hyHKYUU 0N MexaHUYecKux ceolicme npueedeH 8 mabnuue 4.4. Kak u
dna anekKmMpuYecKuUX/3/1eKmpoHHbIX ceolicme, OaHHasa (hyHKUUSA ucnofnb3yemcs 0ns Npoeepku mMo2o, 4mo pae-
HonpasHkbIli MOdykb Ucrnofk3yem Hadnexawue MexaHu4yeckue ceolicmea modyns. OdHako 8 omu4ue om npe-
Obidyuwiez0 npumepa chopmMam hyHKUUU Ons MexaHU4ecKux ceolicme Moxem 6bimb 60/1ee CITIOXHbIM U3-3a 60/1b-
woz20 pazHoobpa3us ux UCMo/b308aHUs Ha npakmuke. MoamomMy e OaHHOM MpuMepe UCMOo/Ib308aHbl MOILKO
dee ynpouieHHbIe Kamea2opuu — WapHUp U 38eHO.

Tabnuuya 4.4 — MNpumep hopMaTa hyHKUMK ONA NPOBEPKN MEXaHUYECKON MPUMEHUMOCTH

Mma AprymeHTbl Bosepalwaemoe 3Ha4eHue Onucanne
linkConnectivity | Real origin, Real mass, Boolean [lpoBepka NPUMEHMMOCTM MEXaHW4EeCKOro
Real Inertia[], String 3BEHA C UCMonb3oBaHveM 8 apryMeHToB
shape, Real size, Real Bosepallaemoe 3HaveHue:
axis[], String connec- (True: ycnex, False: owwnbka)

tion, Real collision[]

jointConnectivity | Real origin[], Real Boolean [MpoBepka NPUMEHMMOCTM MEXaHW4YecKoro
axis[], Real limits, Real LapH1pa ¢ UCMNonb30BaHNMEM 5 aprymMeHTOB
damping, Real friction BosBpallaemoe 3Ha4eHue:

(True: ycnex, False: owmnbka)

OnemeHT 14 «MHpacTpykTypa» COOTBETCTBYET MEPEYHK annapaTHOro M/UMu NporpamMmmHoro obecne-
YeHus1, KOTOpoe MOZYMU OBLIYHO UCMONB3YIOT UMK C KOTOPBLIMU COEOUHSIHOTCS.

Mpumep 5 — Mpumepamu uHghpacMpykmyphkl AENSOMCA MU 3HepP20CHaBKeHUs, MuUn MexnnamgopMeH-
HO20 npozpamMmMHo20 obecrieyeHuUst, MU WUHbl 0aHHbIX U mun 6a3bl 0aHHbIX.

OnemeHT 15 «be3onacHOCTL/3aLLMLLEHHOCTL» COOTBETCTBYET CBA3aHHOMY C BE30MacHOCTBIO YPOBHIO 3gh-
HEKTMBHOCTK 3aLLMThI U MHOPMaLUK O 3alUMLLEHHOCTH, obecneunBaemon mogynemM. B anemente «be3onac-
HOCTb/3aLLMLLEHHOCTbY OOBLIYHOIO CEpPBUCHOrO poboTa MCMNonb3yeTcs CBA3aHHbIA ¢ 6Ee30NacHOCTLH YPOBEHb
3 eKTUBHOCTA 2aLUNTEI, onpegeneHHbin B MCO 13849-1, 1 yKa3biBaeTCA YPOBEHb, CBSA3AHHLIA C 3aLUMLEH-
HOCTbH, 3HA4YeHUe KOToporo HaxoguTtcsa B AnanasoHe oT 0 go 4. YpoeeHb 3awumuieHHocT 0 03Ha4YaeT, uTo B
Moayne BoobLle He NPefycMOTPeHLl Mepbl MO obecnevyeHn 3allKLeHHOCTHU. YPOBHU 3aluueHHocTr oT 1 go
4 onpeneneHdbl B M3K 62443-4-2:2019. OgHako aAns cneundunyecknx Tunos poboToB, TakMx Kak MeauLMHCK1e

5
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po6oThbl M poboThl ANSA OKa3aHusa U3MYECKON MOMOLLK, criedyeT MCNOoNb30BaTh APYyrMe cTaH4apTbl, CBA3aHHbIE
¢ 6e30nMacHOCTbO U 3alMEHHOCTLI0. YpoBeHb 3theKTUBHOCTM 3alMThl 00bIMHO ONpenensoT ANA KaKoon
OTOENbLHON yHKLMK Be3onacHoCTU. Ecnu y Moayns ecTb HECKOMNBKO (OyHKLMIA Be30MacHOCTW, TO TaKoW MoayIb
OomkeH obecneunTs ypoBeHb 3PAEKTUBHOCTH 3aLUKTLI, UCNOMb3ys KOMBOUHALMIO YpOBHEN 3¢hhEeKTUBHOCTHY 3a-
LWMThI BCEX PYHKLMA Be3onacHoCTH Moayns, Nubo ¢ nomoLlLbio Bepudukaumm 1 Banuaauun obLiei cBs3aHHOR
¢ 6esonacHocTbio yHKUMKM Mogynsa. bonee nogpobHble cBefeHust npueeaeHsl B 4.3.8.

OnemeHT 16 «MogenupoBaHue» COOTBETCTBYET pasHbiM TUNam MOAENeN, NpeaHas3HavYeHHbIX NS UMu-
TaUWOHHOTO MOAENMPOBaHNUA 1 pa3paboTKu.

OnemeHT 17 «McnonHsemasa dyopma» COOTBETCTBYET MPOrpaMMHBIM KoO4aM, UCMOMHEHWE KOTOpbIX obe-
creunBaeT JOCTVKEHME UMY NOOAEPKKY HAa3HaYeHUsa Moayns.

Knacchbl, npencrtaBneHHble B HACTOALLEM CTaHAapTe, MOryT ObiTb ONUCaHbl C MOMOLLBK TabnU4HOro
chopmarta, NpuBEAEHHOTO B NpunoxeHun E.

4.2 BzanmocBazb mexay OUM u koHkpeTHbIMM UM

06wy MHOPMaLMOHHYI0 MOAerns MoAyrner HeobX0AUMO UCMOMbL30BaTL B MH(POPMAaLMOHHBLIX MOOEensax
BCEX TMMOB MOOYMNEN, K KOTOPLIM OTHOCATCA annapaTHO-NporpaMmMHblie MOAYNW, NporpaMMHbIe MOAYINW 1 an-
napaTtHble Mogynu. BaanMoceasu mexay MHOPMaLMOHHBIMK MOAENSMWU MOAYNel NpencTaBneHbl Ha pUCYH-
ke 4.1. AnnapaTtHo-nporpaMmHble MOAynn 0brnagarwT Kak annapaTHbIMKW, Tak U NpOrpaMMHbIMKW CBOACTBAMM.
Mpumep B3aumMocBA3en Mexay MHOPMaLUMOHHLIMW MOLENAMW annapaTtHbiX MOAynen, NporpaMMHbIX MOZY-
newn v annapaTHo-NporpamMMHbIX Moaynen npeacTaBneH Ha pucyHke 4.2.

0Obwas uHchopMauuoHHan moaens (OUM)

A
0.* HHcdopmaumoHHasn 0.* MHopMaLMoHHaR 0.* WHdopmauuoHHan
Mopens (M) annapaTtHo- Mogens (MM) Mogenb {MM)
NpOrpaMMHLIX Modynei annapaTtHblX MOayne# nporpaMMHbIX Mogynei

3I7r L TF L3

PucyHok 4.1 — BaaumMoceasm mexay MHgopmauMoHHbIMIU MOAenamMim Moaynen
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AnnapatHelid mogyns 0: AnnapatHblii Mmoayns 1:
WhdopmaLoHHan MexaHuveckas cBAsb WMHcopmaumoHHas
moaens (VM) mogens (MM)
annapatHbIX MoAyneWn annapaTHbIX Moaynei
MporpaMMHbIA Mogynb O: AnnapaTtHo-nporpaMMHbIi
UnchopmaLoHHas Bbi3oB yHKLMW/cepBiUca Moy Nk 0: MHopMaLMoHHas
mogens (MM) mogenke (MM) annapatHo-
nporpaMMHbIX MogyneR nporpaMMHLIX Mogynen

AnnapaTHo-NporpaMmHbiiA
moayns 1: MudopmaumoHHan
Mogens {MM) annapaTtHo-
nporpaMmHbIX Moayne

MexaHuveckan cBA3b Bbizor q:YHKLIHHIOEPBHGa
AnnapaTtHsli MOpYnb 2: MporpammHsii mogynes O:
WudopmaumnonHasn MHchopmaupoHHan
Mogenb (MM} Mogens (UM)
annapaTHbIX Mogyne#n NPOrpamMMHbLIX MOAY e

Pucyrok 4.2 — lNpumep B3aumoceasen mexay MHpopMaUMoHHBIMW MOZens M1 Moaynein

4.3 Knacc gnsa obwei nHopmauMoHHON Modenu

4.3.1 O6wme nonoxeHns

O6was nHopMauMoHHas Mogenb Jo/MKHa ObiTe copMUpoBaHa 13 9 BHYTPEHHWUX KNaccoB, NpegcTas-
MeHHbIX Ha pUcyHKe 4.3, rae 8 knaccoBs B3sAThHI M3 Tabnuubl 4.1, a gononHUTENbHLIA knacce Status npegcTaens-
eT MHdOopMaLWo 0 COCTOSIHUM Mogyns. [aHHbIi Knacc B OCHOBHOM McMonb3yeTcsl Bo BpeMs paboTel Mogyns.
YeTbipe anemeHTa rpynnel Genlnfo ua Tabnuuwbl 4.1, kotopbiMu aenswTes VMima moaynsa, OnucaHwe, M3rotosu-
Tenb u Npumepsl, ctaHoBATcA atpubyTtammn knacca Common Information Model (CIM).

O6Wan uHhopMauvoHHas Mogenk (CIM)

¢

1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

IDnType Properties | |IOVariables Status Services | |Infrastructure| |SafeSecure| | Modelling | |[ExecutableForm

PucyHok 4.3 — Knaccbl obwei nHgopmauoHHoW Mogeni

Knacc CIM (Obwasa vHdopMaunoHHaa Mogenb) AOMKeH MMeTb aTpyubyThl, NpedcTaBneHHble Ha pu-
cyHke 4.4 n B Tabnwvue 4.5, KoTopble ocHoBaHel Ha MCO 22166-1:2021, pasgensl 4—7. 3HaveHua aTpmby-
ToB ModuleName, Description, Manufacture n Examples onpegenensl B npunoxenun A. Knaccel IDnType,
Properties, |OVariables, Status, Services, Infrastructure, SafeSecure, Modelling n ExecutableForm onpege-
nexsl B 4.3.2—4.3.10.

MpumeuvaHune 1 — ATpubyTbl MOryT ObiTe 0ObSABMNEHLI MPUHAANEXALMMA K OOHOMY M3 CnedyrLlmMx TUMOB:
KoHbraeHUNaneHbIA (-), 3aWmIeHHbIA (*) nnu nybnuyHeli (+). CHavyana ykasblBaoT uMsa atpubyTa, a 3ateMm onpegensiioT
€ro TUN faHHblX. CUMBONOM, pa3gensiowmum nva atpubyTa v ero Tun JaHHelx, sBnseTcs aAegoetodue (:). Ecnu atpubyTel
06bABRMNEHB! NYBNUYHBIMKU, TO HET HEOBXOAUMMOCTU oNpeaensaTe MYHKLMM OOCTYNA K HUM.
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MpumevyaHne 2— YeTblpe anemeHTa: MM MOOYNA, ONMCAHUE, M3TOTOBUTENE W MPUMEPbLI — ABNAKTCH aTpu-
bytamm knacca CIM.

Knacc CIM

+ moduleName : String

+ description : String [0..1]

+ manufacture : String

+ examples : String [0..1]

+ idnType : IDnType

+ properties : Properties

+ ioVariables : IOVariables

+ status : Status [0..1]

+ services : Services [0..1]

+ infra : Infrastructure [0..1]

+ safeSecure : SafeSecure [0..1]
+ modelling : Modelling [C..1]

+ execForm : ExecutableForm [0..1]

PucyHok 4.4 — [uarpamma knaccoB knacca CIM

Tabnuuya 4.5—KnaccCIM

OnucaHue: KopHeow knacc ansa CIM (O6lwas uHgopmaumnoHHaa Mofens)

BriBegeH us: He npumeHumo

ATpUBYThI:

moduleName String M 1 VMg, npeacTtasnsaiollee Moayrb

description String 0] 1 O6uee npeacraBneHne Moayns, 4To oH coboin npen-
CTaBISET, YTO OH AENaeT W Kak ero NCnonbL3oBaTh

manufacturer String M 1 KoHTakTHaa nHdopmauunsa o NPOEeKTUPOBLUWKE, pas-
paboTyuKe UnNK U3roTOBMTENE MOOYNA

examples String (0] 1 Tunu4HblE CriyYyan NpYMeHeHUs Moayns

idnType IDnType M 1 ID mofynsa BKMKOYAET YHUKamNbHbIA MOeHTUghUKaTop,
ID ak3emnnspa, cobcTBeHHbIE NporpaMMHble/anna-
paTHble ceorcTBa B Buae ux |ID. Bonee nogpoBHo
cMm. 4.3.2

properties Properties M 1 CnuncoKk KOHUrypupyemblx napamMeTpoB MoOyns.
Bonee nogpobHo cm. 4.3.3

ioVariables |QVariables 0] 1 MHdopmauuna 0 BXOAHbIX W BbIXOAHBIX NEPEeMEHHbIX
moayns. bonee nogpobHo cm. 4.3.4

status Status 0] 1 WHdopmauua o coctogHuM M paboTocnocoBHOCTU
moayns. bonee nogpobHo cm. 4.3.5

services Services 0] 1 WHTepdhelicel, KoTOpble MOAYNb NpedocTaBnaeT W
WCronb3yeT Ans cepevcoB pobota. bonee nogpob-
HO cM. 4.3.6

infra Infrastructure (0] 1 Wudopmauusa ob nHdbpacTpykType mogyna BKMKO-
YaeT cBeAeHUs 0D aneKTponMTaHuK, LWWHE OaHHbIX,
Base gaHHbIX U 3aWuTe OT NpoHWKHOBeHuA. Bonee
nogpobHo cm. 4.3.7
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safeSecure

SafeSecure

YpoBHK BEe30nacHOCTM U 3aLUMLLEHHOCTH, KOTOPbIiEe
obecneunsaeT modynb. bonee nogpobHo cm. 4.3.8

modelling

Modelling

WHcbopmauma, CcBA3aHHaA C©  MOAENWMpOBaHWEM
Monoyns. bonee nogpobHo cm. 4.3.9

execForm

ExecutableForm

WHdopmauuma, ceAzaHHas ¢ nporpaMmmMamu, BbInon-
HSAeMbIMW ONS JOCTUXKEHWS MNW NOALEPKKM HasHa-
yeHua moayns. bonee nogpobHo cm. 4.3.10

4.3.2 Knacc ana waeHTudgukaTopa moayns

Wudopmauns 0b nageHTudmkaTope modynsa AomkHa OblTe onpefeneHa B knacce |DnType, KOTOpbINA
JOMmKeH uMeTb atpubyThbl, NpeacTaBneHHble Ha pucyHke 4.5 n B Tabnuue 4.6. 3HaveHua atpubyta modulelD
u opyrux atpubyTtos n3 Tabnuubl 4.6 onpegeneHsl B npunoxeHusax B n C. Ecnn B cocTaBHOM Mogyne npucyT-
CTBYIOT MOZYIW OAHOIO M TOrO Xe TUNa, TO Takne MoAYNN AOMKHbI ObITb MAEHTUMULMPOBaHbI UHOWBUAYANBHO.
970 0becneunBaet anemeHT Instance ID (unu 1ID). na nporpammMHbix Mogynei [ID npuceanBaeTca guHamm-
Yyecku meHemxepom moaynen. [ina mogoynew ¢ annapatHeiMu cesoncteamu [ID npucesaneaetca ctaTuyeckm Us-
rotoBuTenem mogynei. Ecnu |ID ncnonesyertcs, TO OH 4OMKeH BblTe YyHUKanbHBIM. Bepcusa nHdopmaunoHHon
MOZAENW ABMSeTCA HOMePOM BEPCUU MHPOPMALMOHHOW Mogeny, UCNOoMb30BAHHOW NpK onpeaeneHnn Mogyns.
Bepcua nHopmMaLMOHHON MOLENW U3MEHSIETCA NPKU M3MEHEHUN aTpubyTOB KNaccoB, NPEeACTABRMEHHbIX B Ha-

cToAlemM CTaHOapTe.

n puMmedaHue 1—Tlog, Moaynem C annapaTtHbiMU CBOWCTBaMKW NOHUMAETCA al'll'lapaTHbIF‘l MoOynb Nk Moaynb
C annapatHbiMK U NporpaMmmMmHbIMA CBOWCTBaMMU.

Knace IDnType

+ modulelD : String

+ilD : UnlimitedNatural =0
+ informationModelVersion : String
+ hwAspects : String [0..%]
+ swAspects : String [0..*]

PucyHok 4.5 — Ouarpamma knaccos Ang knacca IDnType

Tabnuya 4.6 — Knacc IDnType

Onwucanwne: MHndopmaumna 06 anemenTe Module ID gomkHa BeiTe onpegeneHa B knacce IDnType

BriBegeH u3: He npymeHumo

ATpubyTbI:

modulelD String M dopmat atpubyta modulelD onpeneneH B npuno-
xeHuu B

ilD UnlimitedNatural M Instance ID, 3HaveHnem no ymonyaHuio senaetca 0

informationModelVersion String M Homep Bepcun nHopMaLUWMOHHON Moaenu

hwAspects String 0] Cnucok maeHTUdMKaTopoB mogynel ana anna-
paTHbIX MOAyrnen 1 Mogynei ¢ annapaTHbIMA U
NporpaMmMHbLIMU CBOWCTBaAMM

swAspects String 0] Cnuncok wnaeHTUpMKaTopoB MogynewW Ans npo-

rpaMMHbBIX MOZYIen
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AtpubyTel hwAspects n swAspects NnpeacTaBnsoT CNUCKU MAEHTUUKATOPOB MOAYNEN ¢ annapaTHbIMK
CBOWCTBaMMW M C MPOrPaMMHbLIMIU CBOMCTBAMM COOTBETCTBEHHO.

Mpw cozgaHuKM 3K3eMNspa 4aHHOrO Knacca OOmKeH ObiTh 3agaH aTpubyT instancelD ¢ ncnonb3oBaHu-
eM aTtpubyta modulelD. Ecnu kakon-nubo Mmooyns obaBnaeTcs K cCOCTaBHOMY MOAYNIO, TO AaHHbLIA COCTaB-
HOW MOoAyMNb OOMKeH NPOBEPUTL, HE Npou3oideT nu AybnupoesaHue atpubyta modulelD B faHHOM COCTaBHOM
moayne. Ecnu ny6nuposBaHue umeeT MecTo (T. €. TaKOW e MOAYMb yXKe CyLWecTByeT B COCTaBHOM Mogyne),
TO MEHEIKEP MOAYNEW UMK U3rOTOBUTENb COCTABHOMO MOAYIIA OOMMKEH MPUCBOUTL 4aHHOMY MOAYMIO0 HOBbIW
aTpmbyT instancelD.

Mpumevyanne 2— BnemeHt Module ID 3agaet nsrotoBUTENDL MOAYNS.

MpumeyvyaHnne 3 — AtpmbyT modulelD, Bkntoyasn 1D, ncnoneayetcs and goctyna k Moaynto. 3Hadenunem |ID no
ymon4daHuio sienaetcsa «0».

MpumeyvyaHue 4 — 3HaveHue atpubyTa informationModelVersion paBHo «1.0», ecnu ucnone3syetcs UHopmMa-
LIMOHHAas MOAEMb, ONpeaeneHHas B HACTOALWEM cTaHaapTe.

4.3.3 Knacc gnAa xapakTepucTHK

WHdopmauma o xapakTepucTvkax modynsa gomkHa ObiTe onpegeneHa B knacce Properties, koTopbli
OOIDKEH NpeAcTaBnATe XapakTEPUCTUKA MOOYNs1 B COOTBETCTBUM C pUCyHKoM 4.6 n Tabnuuammu 4.7—4.9, co-
Jepxalunmu nHopmaumio, Heobxogumy And UCNONHEHUS MOAYNSA, U MHopMaL Mo 006 onepaunoHHON cpe-
4e unu cocTtoaHnn moayns. Ha pucyHke 4.6 npuBegeHa guarpamma knaccos ans knacca Properties v npeg-
CTaBfeHa B3aUMOCBA3b MeXAy Knaccamu, npeacTaBneHHbiMKU B Tabnuuax 4.7—4.9. KoHKpeTHble 3HaYeHus
aTpvbyTOB, TaKMX Kak UMs 1 TUMN OaHHbIX, AOMKHbI ObITE ONpedeneHsl ¢ MCNoNb30BaHNEM 3HA4YeHWI, YKasaH-
HeIX 4nga anemeHTa Property B npunoxeHum C.

Properties DataProfile
+  description: String
+ name: String
+  type: String
+  unit: String [0..1]
+ property | 1..*
Property

+  value: any

PucyHok 4.6 — [narpamma knaccoeB gns knacca Properties

Tabnuuya 4.7 — Knacc DataProfile

Onucanue: Knacc ans npochmunei gaHHbIX

BriBegeH ua: He npumeHumo

ATpubyThI:

description String M 1 OnucaHwe cBOWCTBA

name String M 1 Wma ceorcTea

type String M 1 Tun gaHHbIX CBOUCTBA

unit String 0] 1 EovHunuel nsamepenusa ceorctBa. Ecnu ux Het, TO

3Ha4yeHvem aensetca ‘null’

Ta6nuua 4.8 — Knacc Property

OnucaHue: Knacc ansa ceoicTBa

BbieegeH uz: DataProfile

ATpuOyThI:

value any | M | 1 | 3HayeHne cBOMCTBa
10
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Tabnuua 4.9— Knacc Properties

Onwucanwne: OnpegenseT MHGoOpMaUMI0 0 CBOWCTBaX Moaynsa

BuiBegeH 13: He npyumMeHumMo

ATpubyThi:

property Property | 0] | N | Cnncok aTpubyToB, Nomny4YeHHbIX cornacHo knaccy Property

MpuBeneHHble fanee npuMepbl Ha A3bike XML goniHbl ObiTe Npeobpa3oBaHbl, Kak NPeacTaBneHo Ha
pucyHke 4.6:

<!—example for hardware-software module -->

<Property name="maxRatedCurrent" value=15 type="float3Z" unit="ampere" description =
"maximum of rated current for motor" />

<Property name="angleResolution" wvalue=1 type="float32" unit="degree" description =
"Angle Resolution of Lidar Sensor" />

<Property name="minOpRange" value=0.05 type="float32" unit="meter" description =
"minimum operation range of Lidar Sensor" />

<Property name="maxOpRange" value=10 type="float32" unit="meter" description =
"maximum operation range of Lidar Sensor" />

<Property name="commModule" value="Ethernet microUSB" type="array of string"

unit="null" description = "communication protocol type cf Lidar Sensor"™ />
<!—example for software module -->

<Property name="Weight" wvalue=150 type="float32" unit="gram" description =
"weight of Lidar Sensor" /> <-- example for hardware-scftware module -->

<Property name="maxRadius" value=2 type="float32" unit="meter" description =
"maximum radius for Obstacle Avocidance" />

<Property name="minRadius" wvalue=0.5 type="float32" unit="meter" description =
"minimum radius for Obstacle Avoidance" />

<!-- example for hardware module -->

<Property name="origin" type="array of flcat32" unit="cm", "radian" description =
"pose of the inertial reference frame, relative to the link reference frame including
xyz and rpy" wvalue=[0 0 0 0 0 0]/>

<Property name="mass" type="float32" unit="gram" description = "mass of a link" value =15 />
< Property name="inertia" type="array of float32" unit="g—cm2" description =
"inertial properties of the link, 3x3 matrix" wvalue =[1 0 0; 0 1 0; 0 0 1] />

<Property name="shape" type="string" unit="" description = "shape of the visual
object" wvalue =cylinder />
<Property name="size" type="3xl array of flcat32" unit="cm" description = "three

side lengths of the box" value =[100; 200; 100] />

4.3.4 Knacc gns BXo4HbIX U BbIXOAHLIX NepeMeHHbIX

WHchopmaumsi 0 BXOAHBIX M BbIXOAHLIX NMEPEeMeHHbIX Mogyrnst JorkHa ObiTb onpegeneHa B knacce
|OVariables, npegctaeneHHom Ha pucyHke 4.7 u B Tabnuuax 4.10—4.15. Knacc |0Variables gomkeH onpege-
NsTb UCNOSb3yeMble B MOAYyNe NepeMeHHble, KOTOpble copepaT MHopMaLmMio, HeobxoouMyo Ons BbINon-
HEHWs MoaynsA. 3TW NepeMeHHbIe OoIbKHLI ObITh ONpeaeneHsl ¢ NoMoLLkl knacca Variable, npegcraeneHHoro
B Tabnuue 4.12. Knacc Variable HacnegyeT ot knacca VariableProfile, npeacraenentoro B tabnuue 4.11,
KOTOpPbIN B CBOW o4epenb Hacneayet oT knacca DataProfile, npegctasnenHoro B Tabnuue 4.7. [ina xpaHeHus
OOMOMHUTENbLHOW MHGOoPMaLMK B Ka4eCcTBe KOHTerHepa MoxeT bObiTb ucnonb3oBaH knacc NVList, npeacrtae-
neHHbIM B Tabnuue 4.14. NVList conepxnt obbekThl knacca NameValue, onpegenerdHoro B tabnuue 4.15.
3HauveHua IN, OUT u INOUT onpegeneHbl B Tabnuue 4.10 kak nepeyncnnumble TUMbl OaHHbIX. KOHKpeTHbIE
3Ha4YeHUst aTpUBYTOB, TaKMX Kak MMs1 U TUMN SaHHbIX, OOSKHBI ObiTh ONpeaeneHbl C UCNONb30BaHUEM 3HAYEHN,
ykasaHHbIx aAns anemeHTa |OVariables B npunoxernun C. Ha pucyHke 4.7 npefcraeneHa B3avMOCBA3b MeXy
knaccamu gnsa knacca |OVariables.
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DataProfile «enumeration»
InOuiType
+  description: String
+  name: String «enum» IN
+  type: String «enum» QUT
+  unit: String [0..1] «enum» INOUT
[P NVLIst
IOVariables VarlableProflle
+ ioType: InOutType
+ additionallnfo : NVList [0..1] +mv | o2
+ variable | 0..* NameValue
Variable + name: String
+ value: any
+  value: any

PucyHok 4.7 — BaavmoceaA3b Mexay knaccamu ana knacca |OVariables

Tabnuua 4.10 — MNepeuncnenne InOutType

OnucaHue: Tunbi BXOAHbLIX WU BbIXOOHbBIX NEPEMEHHbIX

ATpnOyThI:

IN WMcnonbayoT ANg nepeMeHHbIX, B KOTOPLIE BHELLHWE MOAYNW 3aHOCAT AaHHbIE

ouT McnonbayoT ANg NepeMeHHLIX, U3 KOTOPLIX BHELUHWE MOGYNA CYMTBIBAIOT AaHHbIe

INOUT Mcnonb3ykoT Ans NepeMeHHbIX, U3 KOTOPbIX BHELUHWE MOAYNM CHUTLIBAIOT A4aHHbIE U B KOTOPbIE 3aHOCAT
[AaHHble

Tabnuua 4.11 — Knacc VariableProfile

OnucaHue: Knacc ang npocunsa nepeMeHHbIX

BbiBegeH uz: DataPrifile (cm. Tabnuuy 4.7)

ATpubYThI:

ioType InOutTipe M | 1 | Ogunn us {IN, OUT, INOUT}. Cm. Tabnuuy 4.10

additionallnfo NVList O | 1 | Knacc NVList cnyxut B kavyecTBe KOHTeWNHepa AN JOMNOMHUTENbHOM
vHdopmMauuy no pasHbimM knaccam. Cm. Tabnnuy 4.14

Tatnuua 4.12 — Knacc Variable

Onucanue: Knacc ana nepemMeHHon

BriBegeH u3: VariablePrifile (cm. Tabnuuy 4.11)

ATpunbyThI:

value any | M | 1 | 3HaueHne nepeMeHHoN

Tadonunuya 4.13 — Knacc |IOVariables

OnucaHue: Knacc Ans BXOOHbIX M BbIXOOHbIX nepemMeHHbIX Moayns

BbiBegeH uz3: He npumeHumo

ATpUBYThI:

variable Variable | O | N | Cnucok aTpuByToB, CO34aHHbLIX B COOTBETCTBUM C TeroM Variable
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Tabnunua 4.14 — Knacc NVList

Onucanwme: Cnucok NameValue gna gononHMTENBHON MHGOPMAaLKMK MO pPasHbIM Knaccam

BbiBegeH u3: He npymeHumo

ATpubyTbl:

nv NameValue M | N | Cnucok anemeHToB Name Value. Cm. Tabnivuy 4.15

Tabnuua 4.15 — Knacc NameValue

OnwucaHue: Cnucok NameValue ona gononHUTeNbHOW MHGOopMaLMK No pas3HelM Knaccam

BuiBegeH 13: He npuMmeHumMo

ATpubyThI:
name String M 1 | Uma gononHuMTensHoOn MHopMaummn
value any M | 1 | SHauyeHne gononHUTENbEHON MHOpMaLMK

MpuBeaeHHble Aanee npumepbl Ha A3bike XML gomkHbl 6biTh NpeobpasoBaHel, Kak NpeacTasneHo Ha
pucyHke 4.7:

<I0Variables>
<Input name="controlValue" type="float32" unit="ampere" description="current
control to motor" /> <!-- I0Type=IN -->
<Qutput name="encoder" value= 0 type ="uint32" unit = "none" description = "absolute
encoder’s value" /> <!-- I0Type=0UT -->
<Inout name="state" type="uint8" wvalue= 0 unit = "none" description = "status
of motor"/> <!-- TI0Type=INOUT -->
</I0Variables>
3 aTux NnpUuMepoB reHeEPUPYKOTCA criegyolwne nepeMeHHble U TUNbl OaHHbIX!
+ controlValue : float32 // or public float32 controlValue; current control command
to motor, input
+ encoder=0 : uint32 // or public uint32 encoder=0; wvalue of absolute encoder, output
+ state=0 : uint8 // or public uint8 state=0; reset or read status of motor, input

and output

4.3.5 Knacc onsa cocToAHUA

WHdopmauusa o coctoaHun n pabotocnocobHOCTM MOAYNA OOMKHa ObiTh onpefeneHa B knacce Status,
npeacTaBneHHoOM Ha pucyHke 4.8 n B Tabnuue 4.17. Knacc Status npeacrtaBnsieT Tekyllee COCTOSIHME MO-
Oyns, KOTopoe onpegenser cocTosHWe paboTocnocobHOCTM MOAYNsA, ecnu cylecTByeT MHOopMaLMoHHas
Mofgens annapatHoro obecneyeHns, COCTOAHUE KU3HEHHOTO LKMKNA BbINOMHEHWS MOOYMS, eCrnu CyLUecTBYET
MHOopMaLWOHHaa Mogens NporpaMMHoro obecnedyeHust, a Takke TUM OLWMBKKN, KOTOpas MOXET BO3HUKHYTL B
npotecce paboTbl MOgyNs.

CnepgyeT ucnonb3oBatk HoOMepa, NpuUcBoeHHble ownbkam B IEEE/Open Group 1003.1-2017. Ansa kax-
JOro NporpamMmMHOro Mogyns MoryT GbiTb onpegeneHbl OMOMHWUTENbHbIE HOMEpa OWWBOoK, HO KOTOpble He
OOMKHbI KOHPNMKTOBAaTE ¢ HOMepamu owmnbok B POSIX.1003.1.

Mpumevanne 1—/Tlpumepamm saHadeHnin atpubyTta HealthCond aensatorca: GH (nonHasa paboTocnocobHoOCT),
H1 (coctosanue 1), H2 (cocTosHue 2), Fa (HencnpaBHOCTD).

MpumedvaHne 2 — lNpumepamn oWMBOK, yKasbiBaeMblx B atpubyTte ErrorType, aensawTtca: «Operation not
permitted (Pabota He paspeleHa)», «Authentication Error (Owwnbka aBTopusaumu)», «Bad Parameter (HenpaBunbHbIN
napameTtp)», «Unsupported Service (Henogaep:xveaemeiii cepeuc)», «out of Range (BHe guanasona) un «Precondition not
met (3agaHHble ycnoBws He cobniogeHsl)». 3Hadernus atpubyTa ErrorType 6yayT TouHo onpegenexsl B CO 22166-202
W Opyrux ctaHgaprax.

MpumeuvaHne 3 — 3HayeHne aTpubyTta ExeStatus onpenenero B MCO 22166-1 1 gomkHO BbiTb OgHUM K3
cnegyrowmx: CREATED (CoszgaH), IDLE (Oxunpaet), EXECUTING (BeinonHsetcs), DESTRUCTED (YmaneH) n ERROR
(Owwbka). 3Tn 3Ha4YeHUs onpedeneHs! B Tabnuue 4.16 kak nepedncrnvMble TUMbl JaHHbIX.
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Knacc Status

+ healthCond : HealthCond [0..1]
+ executionStatus : ExeStatus [0..1]
+ errorType : Integer

«enumeration»
ExeStatus

«enum» CREATED
«enum» IDLE
aenum» EXECUTING
«enum» DESTRUCTED
«enum» ERROR

PwucyHok 4.8 — [uarpamma knaccoB A4nda knacca Status

Tabnuua 4.16 — MNepeuncneHve ExeStatus

OnucaHue: Onpe,u,enﬂm TUNbl COCTOAHWA BbIMOITHEHWA

ATpnbyThbl:

CREATED CocTosiHne «co3gaH»

IDLE CocTosaHWe «OXnaaeT»
EXECUTING CocTosHME «BbINOMHAETCA»
DESTRUCTED | CoctosiHue «yganeH»
ERROR CocToaHne «owwmnbkar»

Tabnuuya 4.17 — Knacc Status

OnucaHue: Knacc ans coctosiHusA mMoayna

BriBegeH u3: He npumeHumo

ATpuUBYThI:

healthCond

HealthCond O | 1 | VY Hekotopbix mogynen atpubyt HealthCond He nmeeT 3HaveHuW.
[aHHbIA NepeyncnvMMblil TUN OaHHLIX MMEeT criedylolme 3Hade-
Hua: {GH, H1, H2, Fa}, rae GH, H1, H2 u Fa o3Havatot «[lonHas
paboTocnocobHOCTb», « TN cocTosHUA 1», «TUn COCTOAHKSA 2» U
«CBol1» COOTBETCTBEHHO

executionStatus

ExeStatus O | 1 | Y HekoTopbix Mogynen atpubyT ExeStatus MoxeT He UMeTb 3Ha4ve-
HUA (cM. Tabnuuy 4.16)

errorType

Integer M | 1 | 3aeucut oT TMNa mogyns. CMm. npumedaHne 2

4.3.6 Knacc gna cepBucos

WHdopmaunsa o cepBucax Mooyna OofkHa ObITe onpefdeneHa B Knacce Services, KOTOPLIA npegd-
cTaenseT MeToabl (UNu yHKUUKU), peanuayemble OaHHBIM MOAYIEM, Kak NoKa3aHo Ha pucyHke 4.9 n B Ta-
bnuue 4.18. ATpubyTbl 1 MeToabl, NpeAcTaBneHHble B Tabnvue 4.18, 4OMmKHBI BbITE MOMYYEHbl C MOMOLLLD
CIMServicePackage, npeactaBneHHOro Huxe Ha sisblke |IDL, nubo onpepeneHbl U3 KNaccoB, onpeaeneHHbIX
B Tabruuax 4.19—4.24. Ha pucyHke 4.9 npecTasneHa B3aMMOCBA3b MeX4y KnaccaMu Ans knacca Services,

KOTOpble NpeacTaBneHsl B Tabnuuax 4.18—4.24.

MMpumeyvyaHune — B gaHHOM NyHKTe cepBUCHI onpeneneHsl ¢ ucnons3oeaHnem MCO/M3K 19516:2020.
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Services

+ NoOfOptionalService: UnlimitedNatural
+ NoOfBasicService: UnlimitedNatural

+ serviceProﬁIeY 0.*

ServiceProfile
«enumeration» i
PhysicalVirtual + Id: 8tring «enmuggrat:) ”
+ ifURL: String [0..1] ¥
«enum» Physical + /methodList: ServiceMethod [0..%]
it Vil + pvType: PhysicalVirtual S HARRT ORY
+ moType: MOType
+ additionalinfo; NVList [0..1]
YO..*
ServiceMethod
] + methodName: String «ﬁ:lén::ﬁ;n»
«enumeration» + JargType: ArgSepc [0..*] {ordered}
ReqProvType + retType: String «enum» IN
+ moType: MOType
«enum» REQUIRED + reqProvType: ReqProvType zzzzmz %%LT
«enum» PROVIDED + additionallnfo; NVList [0..1]

.

ArgSpec

type: String

valueName: String

inout: InOutType
additionallnfo: NVList [0..1]

+ + + +

PucyHok 4.9 — Baanmoceasb Mexay knaccamu ans knacca Services

Tabnuua 4.18 — Knacc Services

Onwucanwne: Knacc gns cepBncoB Mogyna

BoiBegeH u3: He npumeHumo

ATpubyThI:

NoOfBasicService UnlimitedNatural M 1 | Yucno npegoctaBnseMbix 6a30BbIX CEPBUCOB

NoOfOptionalService UnlimitedNatural M 1 | Yucno npegocTaBnseMblx hakynsTaTMBHbBIX CEPBUCOB

serviceProfile ServiceProfile O | N | Mpototun gns 6a3oBbix (06A3aTeNbHBIX) CEPBMCOB,
serviceProfile moxeT BbITe NpeacTaBneH crvckom. Cm.
Tabnuuy 4.20

Tabnuya 4.19 — lNepeuncnenune PhysicalVirtual

Onucanwne: OnpegenseT TMN UHTeEpdenca

ATpubyThI:

Physical DuU3nYecKkUin UHTepdiec, HanpuMep MexaHU4YeCcKUIn UNKn aneKTpUYecKUin UHTepdelic

Virtual BupTyaneHbli nHTEpdelic, HanpuMep NporpamMMHbIA MHTepdeic
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Tabnuuya 4.20— Knacc ServiceProfile

Onucanue: Knacc ansa npohunsa cepBrucoB

BbiBeaeH uz3: He npumeHumo

ATpnbyTbI:

id String M | 1 | Wma npodmna cepuca. OauMH UnNu HecKonbKo nNpodunen cepem-
coB MOryT BbITe NpeAcTaBneHsl

ifURL String O | 1 | URL/nyTe channa, onpeneneHHoro B IDL (cm. CIMService Package)
Ons cepsBuca

methodList ServiceMethod O N | Cnucok meTodoB OnNa cepBuca, onpefeneHHblx Ha s3blike XML.
Cwm. Tabnuuy 4.23

pvType PhysicalVirtual M | 1 | PhysicalVirtual: nepedvcnumeln Tun gadHeix {Physical, Virtual}
(cm. Tabnnuy 4.19). Physical (Mechanical/Elec) Method unu Virtual
(Software) Methed

moType MOType M | 1 | MOType: nepeuucnumelin Tun gadHeix {MANDATORY, OPTIONAL}.
Cm. Tabnuuy 4.21

additionallnfo NVList O | 1 | AprymeHTbl C MX 3HAYEHWAMW NO YMONMYaHMK MPU MHULMaNM3aunm
ana cepsuca. Cm. Tabnvuy 4.14

[omxkeH BbITb NpeacTaBneH ToNbLKo oauH 3 apyx Tunoe aprymeHToB ifURL u methodList. Ecnu oH He npeacTtaeneH,
TO 3HadYeHnem senaetca NULL.

Tabnuua 4.21 — NepeuncneHmne MOType

OnucaHue: OnpegensaeT TMN cepBuca — 06a3atentHbIA UN hakynsETaTUBHLINA

ATpunbyThI:
MANDATORY ObaAzaTtensHbIn
OPTIONAL QakynsTaTUBHLIN

Tabnuua 4.22 — lNepeuncneHme RegProvType

OnucaHue: OnpegenseT TMN cepBuca — TpebyeMblii UNKU NpeaoCcTaBnAeMbIi

ATpubyThI:
REQUIRED Tpebyembii cepBuc
PROVIDED MpenocTaBnsieMblid cepBUC

Tabnuua 4.23 — Knacc ServiceMethod

OnucaHue: Knacc ana metoga cepeuca

BriBegeH u3: He npumeHnumo

ATpubyThI:

methodName | String M | 1 | Mma meTona cepeuca

argType ArgSpec O | N | Ynopago4yeHHbIA CNWUCOK aprymMeHTOB, WUCMOnb3yemblx B mMetoge. Cwm.
Tabnuuy 4.24

retType String M | 1 | Tun gaHHbIX Bo3BpallaemMoro 3HadeHus. Cm. Tabnuuy C.5

moType MOType M | 1 | OBaszatensHbln Unu hakynsTaTUBHBIA MeTod. Cm. Tabnuuy 4.21

regProvType RegProvType | M | 1 | lNpenoctaBngemei nnu Tpedyemeii metog. Cm. Tabnuuy 4.22

additionallnfo | NVList 0] 1 Cnucok NameValue ans gononHutensHoW nHgopmauuu. Cm. Tabnuuy 4.14
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Tabnuua 4.24 — Knacc ArgSpec

Onwucanwue: Knacc gns onpeaeneHnd aprymeHTa

BbiBegeH u3: He npymeHumo

ATpubyTbl:

type String O | N | Tvn gaHHbIX aprymeHTa, ucnonesyemoro B Mmetoge. Cm. Tabnuyy C.5
valueName String M | 1 | Wmsa aprymeHTa, MCnonb3yemMoro B MeToae

inout InOutType M| 1 | Cm. tabnuuy 4.10

additionallnfo NVList O 1 Cnuncok NameValue ons gononHutensHon uHdgopmauun. Cm. Tabnuuy 4.14

CIMServicePackage written in IDL:

Module CIMServicePackage {
interface CIMService; // abstract declaration
struct NameValue
{
string name;
any value; // "any" means any data type
be
// Mandatory/Optional enum type
enum MOType
{
MANDATORY,
OPTIONAL
-
struct ArgSpec {

string type; // argument type
string valueName; // argument name
InOut inout; // enumeration {IN, QUT, INQUT}
NVList additionalInfo; // additional information
b
typedef sequence<ArgSpec> ArgSpeclist; //sequence means a list or vector of

// given data
struct ServiceMethod
{
string methodName;
ArgSpecList argType;
string retType;

MOType moType; // enumeration {"MANDATORY", "OPTIONAL"}
RegProvType regProvType; // Provided or reguired method.
NVList additionalInfo; // additional information

i
typedef sequence<NameValue> NVList;
typedef seguence<ServiceMethod> MethodList;
enumeration PhysicalVirtual
{
PHYSICAL,
VIRTUAL
i
// ServiceProfile
struct ServiceProfile
{
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string id;
PhysicalVirtual pvType; // Enumeration PHYSICAL, VIRTUAL
MethodList methodList; // mandatory/optional method defined in CIMService
MOType moType; // MOType: {MANDATORY, OPTIONAL}.
NVList additicnallInfo; //additional information
b
interface CIMService
{
// define here for prototypes of methods for CIM Service

// format: <type spec | void> <method identifier> ( <parameter decls> )

// <parameter decls> ::= <para dcl>

// <param dcl> ::= <"in"|"out"|"inout"> <type spec> <parameter name>

// example:

o uint8 initialize(in intlé wvall, in floaté64d wval2):;

y boolean checkElecConnectivity(string connType, string keying,

il string busProtocol)

ik boolean linkConnectivity(array origin, flcat mass, array inertia,

// string shape, array size,array axis,string connection,array collision)

)i
bi
4.3.7 Knacc anAa uHcppacTpykTypbl
MHdpopmauns ob uHpacTpykType mooyns gormkHa bbuiTe onpegenexa B knacce Infrastructure, kotopbin
npegcTaBnAeT TUNbl MHPACTPYKTYP, NogaepXuBaeMblX AaHHbIM MogyneM, Kak nokasaHo Ha pucyHke 4.10
1 B Tabnuue 4.27. B gaHHOM NyHKTE onpeaeneHsl cregytowmne nHpacTpykTypHele mogynu: Electric Power,
Data Bus, Database n Ingress Protection.

MpumeyvyaHue 1— Ecnv gononHATENbHbLIA MHAPPACTPYKTYPHBIA MOOYNb CYLLECTBYET, TO OH MOXET ObIThk onpe-
OeneH B CBA3@HHOW C HUM MHOPMAaLWUOHHOW MoOenu.

Knaccel DataBus n Power, ncnonb3oBaHHble B knacce Infrastructure, npeactaeneds! B Tabnuuax 4.25 u
4 .26 COOTBETCTBEHHO.

MpumedvyaHune 2 — 3HadeHns aprymeHToB typePhyMac un typeApp B Tabnuue 4.25 n aprymenTa dbType B Ta-
Brnvue 4.27 onpegenetdsl B MCO 22166-202.

Infrastructure

Ipower: Power

noBuses: Integer
/dataBus: DataBus [0..*]
dbType: String [0..1]
ipCode: String [0..1]
additionallnfo: NVList [0..1]

Lo Ju

+ o+ o+ o+

Infrastructure Infrastructure
+ connectionType: String + ratedPower: Real
+ typePhyMac: String + maxPower: Real
+ typeNetTrans: String [0..%] + additionalinfo: NVList [0..1]
+ typeApp: String [0..%]
+ speed: Real
+ additionallnfo: NVList [0..1]

Pucyrok 4.10 — Baanmoceasb Mexay knaccamu ans knacca Infrastructure
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Onucanwue: Knacc onsa WWHbl AaHHbIX

BbiBegeH u3: He npymeHumo

ATpubyTbl:

ConnectionType String M Tun coeguHenuns: USB-A, USB-C, USD-C, RG45, DB9, DB15, DB25

typePhyMac String O Punanyecknin/MAC Tun npotokena: USB, CAN2.0,
EtherCAT, Ethernet, RS485

typeNetTrans String M CeTeBoK NpoTOKON M TpaHcnopTHbIM npoTtokon, IP, TCP, CANopen

typeApp String M [MpoTokon ypoBHA ceaHca/npeacTaBneHua/NpUnoXeHnUa: CNMcoK NpoTo-
Konoe

speed Real M CkopocTb nepegaqun: Kbut/c

additionallnfo NVList 0] Cnuncok NameValue gna gononHutensHo nHdopmaumn. Cm. Tabnuuy
4.14

Tabnuua 4.26 — Knacc Power

Onucanwne: Knacc gnsa MowHOCTH

BeiBepeH u3: He npumeHnmo

ATpubyThi:

ratedPower Real M HomuHanbHaa MOLLHOCTL B BATTaxX

maxPower Real M MakcumaneHasa MOLLHOCTL B BaTTax

additionallnfo NVList (0] Cnucok NameValue ana gononHuTensHow nHdopmauuu. Cm. Tabnuuy

4.14

Tabnwuua 4.27 — Knacc Infrastructure

Onucadwue: Knacc ona MHgpacTpykTypbl

BriBegeH u3: He npumeHumo

ATpUOYThLI:

power Power (0] Cwm. Tabnuuy 4.26

noBuses Integer (0] Konu4ecTBo LWWMH AaHHBIX, UCMOMNB30BaHHbLIX B MOAyrne

dataBus DataBus 0] LWnHe! gaHHbIX (MNM KOMMYHWKaUMOHHBIE MPOTOKOMBI), KOTOpbIE npe-
JoctaBnseTr moayne. Ecnn 3HadeHue atpubyta noBuses Gonblie 0,
TO gaHHoe norne Aensetcsa obasatencHbiM. CM. Tabnuuy 4.25

dbType String 0] Tunebl cucTeMsl ynpaeneHus 6a3oit JaHHbLIX, UCNONb30BaHHOW B Mogyne
(Hanpumep, Oracle, SQLu T 4.)

ipCode String 0] Kog IP. Crenenb 3awutel no M3K 60529:2013; ase undpel

additionallnfo NVList 0] Cnucok NameValue ana gononHutensHoi nHdopmauun. Cm. Tabnu-

uy 4.14

4.3.8 Knacc onsa 6e3onacHoOCTH M 3alLULLIEHHOCTH

Knacc SafeSecure gomxeH npeacrtaBnsTb YpoBeHb 6@30MacHOCTM M YPOBEHb 3aLUMLLIEHHOCTH, Npego-
cTaensieMble MOYNeM, Kak nokasaHo Ha pucyHke 4.11 n B Tabnuue 4.38. Ha pucyHke 4.11 npuBegeHa B3au-
MOCBSI3b MeXIY Kaccamu s knacca SafeSecure, npeacTtasneHHbiMy B Tabnuuax 4.28—4.38.

Mepbl no obecneqeHnto KOHKPETHOW yHKUMKM Be30MacHOCTY OOMKHbI BbiTh onpeaeneHbl ¢ MOMOLLbIO
Thna JaHHol dyHkUMM 6e3onacHoCTW, a Takke YPOBHS 3(P(PEKTMBHOCTW 3aluThl (OTCYTCTBME WU a—e)
unun ypoBHsa nonHotel 6esonacHoctu (0, 1—3) ana gaHHoro tuna dyHKuuu BesonacHocTu. Y mMoaynsa moryT
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OTCYTCTBOBaTh (PyHKUMK BE30MacHOCTN UMK UX MOXET BbITh Aaxe HecKonbko. PyHKLUSA 6e30nacHoCTU JOMXK-
Ha BbiTb onpegeneHa ¢ NoMoLlblo knacca SafetyFunction, npeacrtasneHHoro B Tabnuue 4.34. PasHbie TUNbI
dhyHKUMIA Be3onacHOCTW NpeAcTaeneHsbl B Tabnuue 4.28. YpoeeHs 6e3onacHoCTH, obecrneunBaeMblil yHKL M-
AMK Be3onacHOCTK, AOMKeH DObITk onpeneneH ¢ noMowbo Y33 unu YIb. YpoBeHb 3alUWLEHHOCTM OOMKEH
BbITE onpefeneH Ans QYHKUWIA 3aLULIEHHOCTH.

Mepbl No obecne4yeHno KOHKPETHOW KMbeps3aluMLLEeHHOCTU AOMKHbI DbiThb onpeaerneHbl ¢ MOMOLbHO
YyCTaHOBMEHUS TWMa 3aLUULLEHHOCTU U YPOBHA 3almweHHocTu (0—4) anst gaHHoro tuna. PasHbie Tunbl mep
no obecnevyeHnio 3aLNLLEHHOCTW NpeacTaeneHsl B Tabnuue 4.29. Y mMogynsa MoryT OTCyTCTBOBaTb MEpbI Mo
obecneyeHUo 3aLUMLLEHHOCTU UMK UX MOXeT ObiTh Aaxe Heckonbko. Mepa no KoHKpeTHoW KubepsaljmieH-
HOCTUW OomkHa BbITh onpedeneHa ¢ nomollsko knacca CyberSecurity, npeactasneHHoro B Tabnuue 4.37. Ecnu
MoAynb peanuayeT ABe unv bonee mepbl No obecneyeHur 3aluLLIEHHOCTH, TO TaKoW MOAYINb OOIDKEH UMETb
0bLWKiA ypOBEHb 3aLLULLEHHOCTH MOAYISA, onpeaenseMblil KoMOuHaLen ypoBHEN 3aLMLLEHHOCTU NPpegoCcTaB-
nAaeMblXx Mep obecrnedyeHusa 3allueHHOCTH NMbo nocpedcTBOM BepudvkaumMmM 1 Banuaaumm scex mep obe-
crneyeHus 3allULLEHHOCT Moayns.

YpoeeHb BGe3onacHOCTM MoOyns NpefocTaBnsieTcsl TONbKO B Ka4ecTBe MHGOpMaLMK Npu oueHke bes-
onacHoCTH cucTemsbl. [laxe ecnu ypoBeHb BezonacHocTy Ana yHKUMKM BezonacHOCTU MOAyNA 3afaH, COCTaB-
HOW MoOynb AOMKeH BbiTh HE3aBUCKMMO OLIEHEH B OTHOLUEHUW CBOEeN pyHKLMM Be30nacHOCT B COOTBETCTBUM
C MeTogamMu oueHnBaHUs 6e30NacHOCTU Ha CUCTEMHOM YPOBHE.

Mpumeuvyanue 1 — OnpeneneHue ypoBHA BesonacHocTn AnA gyHkUuMM BeszonacHocTu ocHoBaHo Ha WCO
13482:2014, a onpeaeneHne ypoBHSA 3alUMLLEHHOCTH 4NA (OYHKLMM 3alMLeHHOCTU OCHOBaHo Ha M3K 62443-4-2:2019.

MpumedvyaHune 2—TlpegocTaBnsembie M3roToBMTENEM 3Ha4YeHWs aTpubyToe B Tabnuuax 4.34 1 4.37 aBnawTca
HEN3MEHAEMBIMU.

Mpumevyanune 3 — YpoBeHb ahPeKTMBHOCTHM 3aLLMTLI NPy OTCYTCTBUM doyHKUMKM BesonacHocTn obo3HayaeTca
KaK «none» unm «n».

Mpumevanue 4 — OyHKUMKM, CBA3AHHBLIE C BE30NACHOCTLIO, UMW YHKLUMK, CBA3AHHbIE C 3aLMLLEHHOCTLHO,
npeacTaBneHsl B Knacce Services, KoTopbii MOXKET ObiTb MCNOMb30BaH ANA ynpasneHus 6e30nacHOCTb/3aLLULLEHHOCTBIO.

«gnumerations —emmeraions SafeSecure

Bufatyl sl PL SafetyLevel SIL| |+ overallvalidSafetyl evelType: PLSILType genumeration» «enumeration»
F— + overaliSafetyLevelPL: SafetyLevel PL PLSILType SacurityLevel
«enumpy a &enums 0 + overallSafetylLevelSIL: SafetylLevel SIL PL «enumz 0
EBRTES «enum>» 1 + overallPhySecurityLevel: SecurityLevel «enum:» aiL. e
«enums ¢ «anums 2 + overallCybSecurityLevel: SecurityLevel R T .
PGS &enum» 3 + finSafetylevel: SafetyFunction [0..%] sonume NENE ‘ahLine 3
- «enum» 4 + finCybSecurityLevel: CyberSecurity [0..4]| | #&num= <onumad

+ additionallnfo; NVList [0..1]
«enumerations 0.* 0.*
SafetyType

pr———— SafetyFunction CyberSecurity «enumerations
«enum» PSTOP + safetyFunctionType: SafetyType + securityType: SecurityType SecurltyType
«enum» LIMWS + validSafetyLevelType: PLSILType + securityLevel: SecurityLevel
«enum» SRSC + eachSafetyLevelPL: SafetyLevel PL Cm. TaBrinuy 4.35
«enum» SRFC + eachSafetyLevelSIL: SafetyLevel SIL
«enume HCOLA
«enum» STCON

PucyHok 4.11 — Baanmoceasb Mexady Krnaccamu Ana knacca SafeSecure

Tabnuua 4.28 — Tunel yHKUMK Be30NacHOCTY U UX TETU

DyHKUMuA 6e3zonacHocTtu (MCO 13482:2014) Ter
ABapuiiHaa ocTaHoBKa ESTOP
3alynTHas ocTaHoBKa PSTOP
OrpaHuyeHuna Ha pabodee npocTpaHCTBO (BKMNoYaa 06xoa 3anpeLeHHbIX 30H) LIMWS
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CeazaHHoe ¢ 6e30nacHOCTLI0 yNpaBneHne CKOPOCTbID SRSC
CesizaHHoe ¢ Be30NacHOCTLH YrpaBneHne yCUnmem SRFC
WM3beraHne onacHbix CTONKHOBEHWIA HCOLA
YnpaBneHve ycTOMYMBOCTLIO (BKMIOYAs 3alLMTy OT ONPOKWABIBAHUA) STCON

MpumeuvaHne 5— OyHkummn 6e30nacHOCTU, HE NpeacTaBneHHsle B Tabnuue 4.28, moryT 6biTe AoBaBNeHbI NpK

HeobxoaMMOCTH.

Tabnuya 4.29 — Tunsl Mepbl No obecnevyeHuo kKMbep3alUILEHHOCTU WU UX Tern

Tun mepbl no obecnevyeHUto sawmueHHocT (MIK 62443-4-2:2019) Ter
MpoeHTudukaums 1 ayTeHTUUKaLUNUs Nonb3oBaTens HU_IA
MoeHTudukaums 1 ayteHTUmKkaumna nporpaMmmMHOro npouecca W ycTpoucTea SD_IA
YnpaBneHue KnueHTamm ACNT_MGT
YnpaeneHve naeHTudmkaropaMmm ID_MGT
YnpaeneHve ayTeHTUuKaTopamm AUTH_MGT
YnpaBneHue becnpoBogHbIM AOCTYNOM WIRELEE_MGT
[MpoyHOCTE ayTeHTUdKUKaUKUKM Ha OCHOBE naponen PW_AUTH
CepTudmnkaumnsa MHPacTPYKTYPbl NYBNUYHBIX KNHOYer PK_CERT
YCTOWYNBOCTL ayTeHTU(MKALMWN Ha OCHOBE MyBNUYHbIX KIoYei STR_PK_AUTH
HeygayHble NonbITKA NorMHa LOGIN_NO
[ocTtyn Yyepes HeHaOeXHbIE CETH ACC_UNTRUST_NET
MpuMmeHeHWe aBTOpU3aLIMK AUTHORIZE

KoHTponke ucnons3oBaHnsa 6ecnpoBO4HON CBA3M

WIRELESS_USE

Brnokunpoeka ceccumn SESS_LOCK
[ucTaHUMOHHOE 3aBepLUeHMe Ceccun SESS_TERM
CornacoBaHHbIA KOHTPOINb CECCUNA SECC_CNTR
Mogpatolwmecs npoeepke cobbiTUA AUDT_EVT
MeTkun BpeMeHun TIMESTM
HeBo3MOXHOCTL OTKaza OT aBTOpCTBa NON_REP
[locToBEPHOCTE KOMMYHUKaLUIA COMM_INTG

38LLlHTa OT BPEAOHOCHbIX NporpamMmm

PROT_MALI_CODE

Bepudumkauma yHKUMOHANBHOCTY 3aLLWLLEHHOCTH

SECUR_VERIFY

[MporpammHas v MHopMaLUMoHHas LenocTHOCTb SW_INTGT
Banugauna Bxooos INPUT_VALD
[eTepMMHMpPOBaHHLIE BbIXOAbI DET_OUT
Ob6paboTtka owmnbok ERR_HNDL
BbesownboyHoCTE ceccum SESS_INTGT
KoHthmaeHuManbHOCTb MHpopMaumm INFO_CONFI
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CoxpaHaemMocTb MHGopMaunn INFO_PERS
[pumeHeHue kpunTorpadum CRYTO

OrpaHnYeHHbIA NOTOK AaHHbIX RSTIC_FLOW

3awnTa oT oTKasa B 0b6CnyKMBaHUK DoS

YnpaeneHue pecypcamu RESOU_MGT
VMcnpaeneHye 1 BoCcCTAHOBNEHWE CUCTEMbI KOHTPONA CNTR_RECOV_RECON

Tadtnuua 4.30— MNepeuncnenHune SafetyType

OnucaHue: Tun 6ezonacHocT moayns. Cm. Tabnuuy 4.28

ATpnbyTbl:

ESTOP ABapuiHas ocTaHOBKA

PSTOP 3alluTHas OCTaHOBKA

LIMWS OrpaHu4eHus Ha pabovee NPOCTPaHCTBO (BKMNoYasa 06xoa 3anpeLleHHbIX 30H)
SRSC CesasaHHoe ¢ 6e30NacHOCTLI0 YNpaBneHne CKOPOCThbiD

SRFC CeaAzaHHoe ¢ 6e30nNacHOCTbIO YNpaBneHne yCcurnmem

HCOLA M3beraHve onacHbIX CTOMKHOBEHWNA

STCON YnpaeneHve yCTOMYUBOCTLIO (BKMKOYAsA 3alUMTY OT ONPOKMAbIBaHWS)

Tabnuua 4.31 — MNepeuncnenne SafetyLevelPL

OnwucaHue: MNpegctaeneHue ypoBHSA aheKTUBHOCTU 3aLUMThI

ATpUbYThI:

n None. HeT ypoBHs athheKTMBHOCTK 3aLUnThI
a PL a

b PLb

c PLc

d PLd

e PLe

Tabnuua 4.32 — NepeuuncneHune SafetylLevelSIL

OnwucaHue: YpoBeHb NOMNHOTEI Be3onacHoCTH

ATpUOYThI:

0 None. HeT ypoBHs nonHoTkl 6e3onacHoCTH
1 SIL1

2 SIL2

3 SIL3

4 SiL4

Tabnuua 4.33 — lNepeuncnenne PLSILType

OnucaHue: Tun npeacTasneHns 6e3onacHoCTy

ATpunbyThI:

PL YpoBeHb Be3onacHocTy, NpeacTaBrneHdHslid B Tune YIb
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SIL YpoBeHb BezonacHOCTK, NpeacTaBneHHbIA B TUNe Y33

BOTH

YpoBeHb Be3onacHoCTH, NpeacTaeneHHbld B Tunax YIb n Y33

NONE

YpoBeHb Be3onacHOCTK, He npeacTaBneHHbld, HU B Tune YTb Hu B Tune Y33

Tabnuya 4.34 — Knacc SafetyFunction

OnucaHue: PyHKUMa BesonacHOCTU Moaynsa

BbiBegeH u3: He npuMeHumMo

ATpubyTbI:

safetyFunctionType SafetyType M 1 | Tun Be3zonacHocTu. Cm. Tabnuuyy 4.30

validSafetyLevelType PLSILType M 1 | MNpepocTtaBnenuwe Tuna ypoeHsa besonacHoctn. Cm. Tabnu-
uy 4.33

eachSafetyLevelPL SafetyLevelPL M 1 | Cm. Tabnuuy 4.31. n: HeT doyHKUMK Be3onacHOCTH

eachSafetyLevelSIL SafetyLevelSIL M 1 | Cm. Tabnuuy 4.32. 0: Het coyHkumnm BesonacHocTu

Tabnuya 4.35 — lNepeuncnenune SecurityType

Onwucanwue: Tun 3awuenHoctu Mmogynsa. Cm. Tabnuuy 4.29

ATpunbyTbI:

HU_IA MoeHTudrkauma v ayteHTuuKkauma nonb3opartens

SD_IA MoeHTndmkaums v ayTeHTUUKaUns nporpaMMHOro npouecca M yCTPoWcTBa
ACNT_MGT YnpaeneHne KnneHTamm

ID_MGT YnpaeneHve ngeHtTudgmkaTopamm

AUTH_MGT YnpaBneHve ayTeHTUdUKaTopamm

WIRELEE_MGT Ynpaenexve 6ecnpoBogHbIM OOCTYNOM

PW_AUTH [MpoyHocTb ayTeHTUUKaUMM Ha OCHOBE Napornen

PK_CERT CeptudumkaLuma MHQpacTpyKTypbl NyONUYHBIX KIToYen
STR_PK_AUTH YcTonunBocTe ayTeHTUMKALMW HA OCHOBE NMyBNUYHbIX KMNoYei
LOGIN_NO HeynavHble NomnbLITKK norvHa

ACC_UNTRUST_NET

,D,OCTyI'I yepe3 HeHadeXXHble CeTU

AUTHORIZE [MpymeHeHWe aBTOpU3aLIMK

WIRELESS_USE KoHTponk ncnonek3osaHusa BecnpoBogHOR CBA3K
SESS_LOCK Bnokunposka ceccuu

SESS_TERM [OuctaHunoHHoe 3aBepLUeHue ceccuu
SECC_CNTR CornacoBaHHbIN KOHTPOINb CECCUN

AUDT_EVT Moppatouwmecs npoeepke cobbITUA

TIMESTM MeTkn BpeMeHu

NON_REP HeB03MOXHOCTL 0TKa3a OT aBTOpPCTRa
COMM_INTG [oCcTOBEPHOCTL KOMMYHUKaLWIA

PROT_MAL|_CODE

3awuTa ot BPEOOHOCHBIX NporpamMmm
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SECUR_VERIFY

Bepudmkauna yHKUMOHANBHOCTH 3aLLMLLEHHOCTH

SW_INTGT [MporpaMmmHas 1 MHopMaLMoHHasa LenoCTHOCTb
INPUT_VALD Banupauws exogoe

DET_OUT [leTepMMHMPOBaHHbIE BbIXOAbI
ERR_HNDL Obpabotka owmnbok

SESS_INTGT BezowmnboyHoCTb ceccuin
INFO_CONFI KoHdwupeHuMansHOCTE MHopMaumu
INFO_PERS CoxpaHseMocTb MHdpopMaUmu
CRYTO [MpumeHeHue KpunTorpadun
RSTIC_FLOW OrpaHU4eHHbIA MNOTOK OaHHbIX

DoS 3awuTa oT 0TKa3a B 06cnyKMBaHu1
RESOU_MGT YnpaeneHue pecypcaMmu

CNTR_RECOV_RECON

I/IcnpaaneHMe W BOCCTaHOBNEHWME CUCTEMBI KOHTPOA

Tabnuua 4.36 — MNepeuncneHne SecurityLevel

OnucaHue: an,EI,CTaBJ'IEHVIe YPOBHA 3alUWEHHOCTA

ATpnbyThbI:
KnbepsalwmileHHoCTb duanyeckas 3allnLLEHHOCTD
0 None. HeT ypoBHA 3alLyLLEHHOCTH None. HeT ypoBHS 3alUMLLEHHOCTH
1 3Ha4eHus, LatchSensor
onpepeneHHble B MOK 62443-4-2:2019 -
2 LockwithKey
3 LockwithActuator
4 He onpeneneH

Ta6nuua 4.37 — Knacc CyberSecurity

Onucanue: Knacc kubepaawuiieHHocTH

BriBegeH u3: He npumeHumo

ATpHUByTbI:
security Type SecurityType M 1 | Cm. Tabnuuebl 4.35 1 4.29
eachSecurityLevel SecurityLevel M 1 | Cm. Tabnuuy 4.36

Tabnuua 4.38 — Knacc SafeSecure

Onucanue: Knacc agna 6e3onacHocTu 1 3almieHHocT Mogyns. Ecnv mogyne obecnedveaeT eQMHCTBEHHYH (DYHKLMUIO
BesonacHocTM, TO ee 3HavyeHue paBHO 3HaqeHuo atpubyTta eachSafetylevel dyHkumn BesonacHocTn. Mo kparHein
Mepe O4HO M3 3TUX OBYX 3HaYeHWI OOMKHO OblTh NpegoCcTaBneHo

BriBegeH u3: He npumeHumo

ATpUbyTbI:

overallValidSafetyLevel Type PLSILType M 1 | ®opma npegcraBneHnsa ypoeHA oblwen Besonac-
HOCTW (cM. Tabriuyy 4.33)

overallSafetylLevelPL SafetylLevelPL M 1 | YcranoBute PL, ecnu atpubyt overallValidSafety-
LevelType paeeH PL unn BOTH (cm. Tabnuuy 4.31)
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overallSafetyLevelSIL SafetylLevelSIL M 1 | Ycranoeute SIL, ecnn atpubyt overallValidSafety-
LevelType paseH SIL unu BOTH (cm. Tabnuuy 4.32)

overallPhySecurityLevel SecurityLevel M 1 | OBwas dwusmyeckas 3alMULIEHHOCTE MOoAyns.
Cm. Tabnuuy 4.36

overallCybSecurityLevel SecurityLevel M 1 | OBwas kmbepsawmwieHHocTs mogynda. Cm. Ta-
onuuy 4.37

inSafetyLevel SafetyFunction O N | Y33 otgenbHon dyHKUMKM BesonacHocTU. CM. Ta-
Bnuuy 4.34

inCybSecurityLevel CyberSecurity (0] N | OtgensHas dyHKUMA 3awuuleHHocTU. CM. Tabnu-
uy 4.37

additionallnfo NVList (o] 1 | Cnucok NameValue ons gononHUTensHon nHdop-
mauun. Cm. Tabnuuy 4.14

4.3.9 Knacc gna MmogenupoBaHuA

Knacc Modelling gomkeH npencraBnaTh NogaepkKvMBaemylo mogyneM vHopmauuio, OTHOCALYIOCH K
MOZENMPOBaHNI, Kak NokasaHo Ha pucyHke 4.12 1 B Tabnuuax 4.39 u 4.40. Ha pucyHke 4.12 npeacrtasneHa
B3aMMOCBA3b MeXAy Krnaccamu ans knacca Modelling.

WHdopmauusa no MogennpoBaHUiO AOMKHA coaepXaTe MHopMaLuio, NpegocTaBnaemMy Moaynem ans
MOOENUPOBAHUS, COCTOALLYHO M3 MHOPMaLWK ONS reoMeTpUYeCcKoro MOLENUpPoOBaHUA U MHopMauun ans
OWHAMWYECKOTO UMK NOBEAEHYECKOro MOAenMpoBaHua ¢ hU3NMYecKUMU U/MNK NOrMYeckMMmn XapakTepucTi-
kamu. [puMepamu NepBor ABNAKTCA TPEXMEPHbIE MOAENW U halnbl B YHMBEPCaANbHOM hopMare onvcaHus
po6oTtoB (URDF). MNpumepamn BTOPOW SBNSAKOTCA 3anyckalwlne Wunu ynpasnsawowme nporpaMmmMsl Afsi MO-
ayns. JanHasa nHdopmaumnsa gomkHa ObiTe NpeacTaBneHa B COOTBETCTBUMM ¢ npunoxeHuem C. Narotosutenn
MoAynen MoryT npeJocTaBUTb HECKOMNbKO dpainos ana mogenuposaHus. MNpu otcytcteun URDF-channos unu
dalnoB ¢ TpeXMepPHLIMU MOOENSAMU COOTBETCTBYOLW WA 3NEMEHT A0MKeH BbiTb NoMeueH kak «N/A» (He npu-

MEHUMO).

Modelling

+ simulationModel | 0..*

ModelCase

gimulator: String
mglf: String [1..%]

+ 4+ + +

dynamicSW: ExeForm [1..%]
additionallnfo: NVList [0..1]

PucyHok 4.12 — B3avmocsasb Mexay knaccamu ans knacca Modelling

Tabnuuya 4.39 — Knacc ModelCase

OnucaHwme: MCI'IOJ'IbSyETCH anAa yKkasaHus nyTeﬁ K cbaﬁnaM, cogepawmm Mmogenb ana moaenupoBaHWAa Moayns

BriBegeH u3: He npumeHumo

ATpunbyThI:

simulator String

M | 1 | Cnucok nporpamm MoAenUMpPOBaHUA, NOAAEPKUBAEMbIX MOLYIIEM
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mdf String M | N | MNyTe k haiiny onucaHMa Mogenu Unu NyTb K Nanke, cogepxawlen dai-
Nbl onucaHua mogenu, nubo « N/Ax». ®ann onucaHna MOAENK MOXET CO-
JepxaTb TpeXMepHY MOEerb

dynamicSW ExeForm M | N | OuHamuyeckne nporpammel W/unu ynpaensawlMe nporpaMMbl Ans Mo-
JenvMpoBaHnsa, CBA3aHHOTO C MOayIem

additionallnfo NVList (] 1 Cnucok NameValue onsa gononHUTeneHon WHdopmauun. Cm. Tabnuuy
4.14

Tabnuua 4.40 — Knacc Modelling

OnwucaHue: MCI'IOJ'II::EVETCH NPy HaNM4YMm HECKONbKMX CUMYNATOPOB, HO TpeEXMePHaA MoAerb MOXeT ObITb MCNONBb30Ba-
Ha TONbKO Ha OQHOM CUMYynATOpe

BriBegeH u3: He npumeHumo

ATpunbyThI:

simulationModel ModelCase | O | N | O6ecneymBaeT nHopmaumno 06 MMUTAUMOHHbLIX MOOENAX, UCMOoMNba3y-
emMbix B mogyrne. Cm. tabnuyy 4.39

4.3.10 Knacc gna ucnonHsemMmon popmMbl

Knacc ExecutableForm gonxeH npeactaBnath MHGOpMAaUUIO, CBA3AHHYIO C NPOrpaMmMoin, NCNONHAEeMONn
ONS OOCTWKEHUS UMW MOALEPXKKM HA3HAYEeHUA MOOYNSA, Kak NoKasaHo Ha pucyHke 4.13 n B Tabnwvue 4.41. Ha pu-
cyHKke 4.13 npegcraesneHa B3anMOCBA3bL MeXOy Knaccamu ons knacca ExecutableForm, kotopeid npegcraeneH
B Tabnuuax 4.41 n 4.42. Knacc ExecutableForm npepcraenser nytu Kk ¢ainam, KoTopble HeobxoguMbl Mpu
WCMOMHEHWM MOAYNSA UNW Korga Apyre MoAyny UCMOMHSAKT nporpammMy u3 gaHHoro moayns. Bee atu dannsl
nogpasgensiioTcs Ha aBa Tuna: gainbl, KOTopble A0MKHbI BbITh MCNONHEHLI HEMNOCPEACTBEHHO, NPeAcTaBneHbl
knaccoMm ExeForm B Tabnuue 4.42 1 6bubnuoTteyHble dannbl, KOTOPble 3arpyXarwTca B ONepaTUBHYHK NaMAThb.
MyTe k channam gomkeH BbiTb onpefeneH B dopmate URL, koTopbli npeacTaBnseTcs TOMbKO Npodhunem.
370 03Ha4aeT, YTo Nonb3oBaTens MoxeT Mogudguunposats URL, uaMeHaa cogepxumoe npocuns.

ExecutableForm

+ libraryURL.: Siring [0..%]

+ exeForm | 1.*

ModelCase

+ exeFileURL: String
+ shellCmd: String [0..1]
+ properties: Property [0.."]

PucyHok 4.13 — Baaumoceasb mexay knaccamu ans knacca ExecutableForm

Tatbnuua 4.41— Knacc ExecutableForm

Onwucanue: MNpeactaenseT MHOpMaLWIO, CBA3AHHYIO C NPOrpaMMoi, UCNONHAEMON NS SOCTVKEHNA UMW NOALEPHKKM
HasHa4veHuss mogyns. JomxHel ObITe YKkasaHbl CBOWCTBA, TakMe Kak MCMonb3yemas onepaunoHHas cucTema, KoTopble
onpegeneHsl B MCO 22166-202

BriBegeH u3: He npumeHnmo

ATpubyThI:

exeForm ExeForm M | N | Cm. Tabnuuy 4.42
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libraryURL

String

[BOWYHBINA KOO MMM UCXOOHbIA KOO, UCNOMNb30BaHHbIA B Moayne. [Ona nc-
XOAHOro kofa Tpebyetcs wHTepnpeTaTop. Ecnv BubnuoTteka He HyxHa,
TO 3Ha4YeHWeM gaHHoro atpubyTa gomkHo 6bite NULL

Tabnuua 4.42 — Knacc ExeForm

OnucaHue: ﬂpeﬂCTaBﬂﬂeT Mchopmau,mo, CBA3aHHYyO C nporpammoﬁ, KOTOpasa AoImkKHa 6bITb UCMONHEeHa ang monayna

BbiBegeH u3: He npymeHumo

ATpubyTbI:

exeFileURL String [yTb K ncnonHaemoMy danny, KOTopeI omKeH BbiTb BBINOSHEH

shellCmd String KomangHas cTpoka ans eeinonHeHnsa «exeFileURL», 3apgaHHan kak wH-
dopmauma o gaHHoM mogyrne. [aHHaa komaHaHas cTpoka Heobxoau-
ma, ecnn nporpamma «exeFileURL» ncnonbayeT kakme-nmbo BXoOHbIE
JaHHble 13 KOMaHOHOW CTpoku. Ecnu HUKakme aaHHble He TpebyloTcs,
TO 3HAa4YeHWeM O4aHHOro aprymeHTa gormkHo 6eite NULL

properties Property Cwm. Tabnuuy 4.8. CeolcTBa U UX 3HaYeHUs, He0BXOAUMBIE MPU BEINOMNHE-

HuK nporpammbl «exeFileURL». Ecnu Hukakne cBolicTBa He TpebyroTcs,
TO 3Ha4YeHVeM AaHHOro apryMmeHTa gomkHo Bbite NULL

Knacc ExeForm npegcraenset nHdopmMauuto, HEOBXO0AMMYH NMpu BbIMOMHEHUW UCMONMHAEMOW OpMbI
mMoaynsi, kotopas skniovaeT URL ons ncnonHaemon dopmel, nporpaMmmHyto obonoyky u ceoictea. [NporpaMmm-
Has obornouka coaepXuT MHOPMAaLWI0, UCNONb3YEMYH B KaYeCTBE BXOAHbLIX apryMeHTOB MpU BbIMOMHEHUN
CBSI3aHHOW C Hell ucnonHsaemoir popmel. CBOWCTBa cogep:KaT MHOopMauno, HeobXoguMYo NPW BbIMONTHEHWM
MCMNOMNHAeMon pOpPMbl, K KOTOPOW OHWU OTHOCSTCS.
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MpunoxeHune A
(o6azaTtenbHoe)

HpaBuna nMPpUCBOEHNA UMEH

A.1 O0OLwmMe nonoxeHus

[MpaBuna npucBoeHUA MMEH BbIBEAEHBI HA OCHOBE PYKOBOACTB W NMPUHUMMOB, onvcaHHbix B MCO 11179-5:2015.
[aHHble npaeuna BbInK NpucnocobneHsbl Ans KOHKPETHOro NPUMeEHeHNs B MHGopMaUUoHHOW mogen. OHK paspaboTaHbl
Ans obecneveHns eAMHOOOPA3HOro M adeKBaTHONO MMEHOBaHWUA Kak 6a30BbIX, Tak W arperMpoBaHHbIX MH(OPMAaLMOHHbIX
0BbEKTOB.

BazoBbli MHDOPMALNOHHLIM 0GBEKT MCMONbL3YeTCA ANA NpeacTaBneHna uHopMaumMy M nocTpoeHusa uHdgopma-
LUMOHHBIX MOAENER, a ero npuMepamMmun ABNAIOTCA Knacc obbekTa, atpubyT knacca obbekTa, aNeMEHT Tera U 3neMeHT
ceonctea. OH onpegeneH kak Name (Mms anemenTa), AaBnsawoweecs nMeHeM obbekTa, NonyYeHHsIM C MOMOLLBI NPaBus
NPUCBOEHWUA MMEH.

ArpervpoBaHHbIA MHpOPMaLMOHHEIM 0OBLEKT ONpeaeneH Kak MMs, cocTosiLLee U3 MeH 6a30BbiX UHPOPMAaLMOHHbLIX
06BLEKTOB.

A.2 MNMpaBsuna npUMcBoeHUs UMeH

[MpaBuno 1: Mma anemeHTa OOMKHO ObiTb YHUKaNbHBLIM B NOTMYECKON TPYNNMPOBKE OAHHBIX, K KOTOPOW MpUHaa-
NEXUT AaHHbIA 3MEMEHT.

Mpaewnno 2: Mg knacca AonyckaeTca Ha4MHaThL C NPOMMUCHOKN BykBLl. MiMs uneHa knacca pekoMeHayeTca HaunHaTh
CO CTPOYHOMW BYKBbI.

[MpaBvno 3: imaA knacca He OOMKHO codepaTb nocrneaoBaTenbHbiX AyBnupytowmx cnos.

[MpaBuno 4: PekomeHayetca, 4yTobbl MMA anemeHTa cogepkano MeHee 10 CUMBOMOB NMpW MakCUManbHOW AnVHEe
MeHee 256 cMMBOIOB. [1py HEOBXOAMMOCTH COKpaLLEHME UMEHU 3TIEMEHTA MOXKET DbITb ONPEeaeneHo U UCMONb30BaHO.

[MpaBuno 5: MmMsa anemeHTa QOMKHO pa3aenaTbcsa TOYKOM (.).

MpaBwno 6: B umenn anemeHTa MoryT BbiTb MCNonb3oBaHbl ByKBEHHO-LMGPOBLIE CUMBOILI, ECMIU OHW HE onpede-
neHbl ocobo.

Mpasuno 7: ima anemeHTa 4oMmKHO BbITh NpeACcTaBneHo B eANMHCTBEHHOM YMCHE, ECMY TONBKO €ro CMbICT He npea-
nonaraeT MHOXECTBEHHOTO Yucra (Hanpumep, goods).

[Mpaeuno 8: MUMa anemeHTa MOXET COCTOATL U3 OBYX UK Bonee cnoe (HanpumMmep, aggregate.information).

HekoTopkle npuMepbl NPUMEHEHWSA MPABUIT MPUCBOEHWUA MMEH NpeacTaBneHbl Ha pucyHke A.1.

Moagyne
¥ BoamoxHbIiA dhopmart:

-modulelD.l1 1Attr

ATpwByTbi Ha yposHe 1 (111Attr) -modulelD.I12Attr
-modulelD.112Atr.[22Atr
-modulelD.113AHr

-modulelD.11 3Atr.123Attr
ATpuByTbi Ha yposHe 1 (112Atir) -modulelD.11 3Attr.[23Atr.[33Attr

ATpubGYThI Ha ypoBHe 2 (I22Adtir) |

ATpuByThl Ha yposHe 1 (I13Attr)

ATpuByThl Ha ypoBHe 2 (I23Attr)

ATpubyThl Ha ypoBHe 3 ([33Attr) |

PucyHok A.1 — B3aMMOCBA3b MOAYINA M aTpUOYTOB Ha KaxKaoM YpOBHe
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MpunoxeHune B
(ob6AzaTenHoe)

I'IpaBuno Ha3Ha4YeHWA MAEHTHCbHKaTOpa Moayna

VaoeHTudukaTop MOaynsa OOMKEH COCTOATL M3 6 aNeMeHTOB, KOTOpbIe NMPeAcTaBneHbl Ha pUcyHke B.1, a nx Tunel
npenctaeneHsl B Tabnuue B.1.

VID PID Rev SerialNo CategorylD |]8]
(16 GaitToe YYWA, sepcun 5) 4 BaiATa 4 Baita 4 Gaita 3 Gaiita 1 Ga#T
Crapluui - Mnagwmii
6aiT “\\\\\ Gaiit
\\
Tun PID KoHKpETHOrO U3rOTOBUTENA
{1 BaiiT) (3 baiiTa)
Basosbiii MporpammHeie | AnnapaTtHbie DyHKUNA PyHKUMA
CocTaBHOM CBOACTBA cBOMCTBA | Ge30NacHOCTM | 2aLMLLEHHOCTH Pesepe (3 6ura)
Bur 7 But 0

PucyHok B.1 — Cocrtas noeHTudmkaTopa mogyns

Tabnuuya B.1— Tunbl gaHHbIX 3NIEMEHTOB MAEHTUdMKaTOpa Moaynsa

Nms Twvn gaHHbIX OnuHa, 6anTel MpumevaHne
VID uuID 16 MoeHTudurkaTop M3roToBUTENS
PID unsigned char 4 MpeHTudmrkaTop 1 CBOWACTBA M3oenua
Rev unsigned char 4 Homep Bepcum
SerialNo unsigned long 4 CepuiHbIA HOMEp
CategorylD unsigned long 3 WapeHTudmkartop kateropum
D unsigned char 1 WaeHnTndmkaTtop aksemnnsapa

MepBbIM aneMeHToOM SIBNAETCS MaeHTUudukaTop narotoeutens unu VID, KoTopbld uMeeT AnuHy 16 6anToB 1 JormkeH
ObITe HA3HaYeH ¢ nomolubto YHuBepcansHo YHukaneHoro Mpentudukatopa (UUID) B cootBetctBum ¢ IETF RFC 4122.
OcTtankHble 5 aNeMeHTOB OoMmKHbl BbiTe 3aA4aHbl U3TOTOBUTENEM.

BTOpbIM arieMeHTOM aBnseTca uaeHTudukaTop nanenua unu PID, koTopsli umeeT AnuHy 4 GainTa n JormKeH cogep-
XaTb BaXHYO MHGpopmMaumio o Mmoayne (1 6anT), u naeHTudukaTop nagenus (3 6arta). MNMepsebiin 6anT gomKeH oTobpaxaTth
crnegyowme 5 TMNoB nHpopmauuM, npegcTaeneHHble Ha pucyHke B.1: aBnsgetcsa v Mmodynk 6a30BbIM MMM COCTaBHbLIM,
WMEeeT NU MoAyNe NPOrpamMMHbIe CBOWCTBA, UMEET NN MOQYIb annapaTHble CBOMCTBA, BbINOMHSAET M MOAYNb YHKUMIO,
CBA3aHHY0 ¢ Be30nacHOCTLI0, ¥ BbIMOMHAET MW MOAYNE YHKLMIO, CBA3AHHYH C 3aLUMLLEHHOCTBIO. 3HAYEHUA Kax)aoro n3
3TMX Nonew npeactaeneHsl B Tabnuue B.2. MNocnegHne 3 BaiTa OomKkHbl cogepXaTtb hakTUYeckuin noeHTngukaTop ms-
Oenns, COCTOAWMIA M3 anaBUTHO-LNIPOBBLIX CUMBOIOB.

TpeTbMM aneMeHTOM AomkeH BbiTb HoOMep BepcuK (Rev) anvHoi 4 Banta.

YeTBepTbiM aneMeHTOM AomkeH BbiTh cepuiHbll Homep (SerialNo) gnvHon 4 6awTa.

MaTteim anemeHTom gomkeH BbiTe naeHTugukaTop kateropun (CategorylD) mogyns anvHon 3 6anTa.

LlecTeiMm anemeHToM gormkeH BblTe uaeHTudukaTop akzemnnsapa (D) anvnoii 1 6anT, npegcTaBNeHHbIA YMCTOBbI-
MKW cuMBonamu B auanasoHe ot 0 go 255. 3HaueHnem no ymonyaHuvio ngeHtudukaropa akdemnnapa asnaetca 0. Ecnm mo-
Oynk uMmeeT ABa unu Bonee mogynel ogHOro TMNa, TO 3TW MOAYNMU AOMKHbI UMETh pasHble MOEeHTUMKATOPLI 3K3eMnnsapa.

Bce gaHHble B uaeHTUdMKaTOpe MOAYNS MpeAcTaBMAlT B LWecTHaauaTePUYHOM W/MNKM andgaBuTHO-LUUGPOBOM
Koae.
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Tatnuua B.2 — 3Ha4yeHun Bcex nonen anemeHTa Tun Ha pucyHke B.1

Mone 3HayeHue [Monoxexwne B bavite

basoBbii/CocTaBHOM 0, ecnn mogynb 6azoBLINA But 7 (cTapwumn 6uT)
1, ecnun Mogynb COCTaBHON

[MporpamMHble CBOMCTBA 1, ecnu ecTb NPOrpaMMHble CBOMCTBa But 6
0, ecnu ux HeT

AnnapaTHble CBOWCTBA 1, ecnu ecTb annapaTHble CBOUCTBA But 5
0, ecnn nux HeT

PyHKUMA Be30NacHOCTH 1, ecrnM Moayrb BbIMONHAET OYHKUWID, CBA3aHHy Cc | but 4
BesonacHoCTbD

0, ecnu He BLIMNOMNHAET

DyHKUMA 3aLLMLEHHOCTH 1, ecnu MoAynb BBINOMHAET PYHKUMKD, CBA3aHHYW ¢ | but 3
3aLULLEHHOCTLIO
0, ecnn He BbINOMHAET

Peseps — Butel 2—0

MaeHTudukaTop kaTeropun JOMKeH COCTOATb M3 5 aneMeHTOoB, NpeAcTaBneHHbIX Ha pucyHke B.2. Hyneson ypo-
BeHb, MpeAcTaBneHHbIA Ha pyUcyHKe B.2, aBnAeTca BepXHUM YPOBHEM W KnaccuduumpyeTca no 4 kateropvsm, npeacras-
neHHbiM B Tabnuue B.3. Kateropun ¢ nepeoro ypoBHA No YeTBEPThIN ypoBeHb ByayT onpedeneHbl B NoCneaylowmnx cTaH-
naprax, Takux kak MCO 22166-202.

Bur 23 But O
I | [l [l
i T f " l
0-i 1-1 i i -
Qoma)  (@ewa) 6 Grom) e | ey g g

PucyHok B.2 — lNong uaeHTudgMkaTopa KaTteropum

Tatnuua B.3 — Knaccudukauua Ons HyrneBoro ypoBHA MOeHTUdMKaTOpa KaTteropMm Ha pucyHke B.2

Knaccudpukaums 3HauyeHue [MpumedaHne
Mopayne c annapaTHeIMK 1 NporpamMmm- 00 —
HbIMW CBOMCTBaAMM
AnnapaTHbIi Mogynb 01 —
[porpamMMHbIA MOOYIb 10 —
MHCTpyMeHTbl  pa3paboTku/Tectupo- 11 WMHcTpymeHThI/MOgynu ans paspaboTku/aHanuaa/TecTupoBaHns
BaHWUS
30
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FOCT P 60.2.7.1—2024

MpunoxeHune C
(ob6AzaTenHoe)

MpepctaBneHue obwen nHdopmayum

nonoxeHwA

B naHHom npunoxeHuu npeactaBneHa MHopmauus, KOTOpPYHo cnegyeT MCnonb30BaTh NpW co3gaHun obbekTa ans
Knacca, onpegerneHHoro B pasgene 4. [JaHHasa uHdopMaunsa MOXeT ObiTe npegctaeneHa Ha asbikax XML vnu JSON.
B HacToswemM cTaHgapTe UCMNOMb30BaHO NpegcraereHMe Ha sasbike XML, [nsa npeactaeneHus nHdgopmaumm ot ONM
Knacce crnegyeTt MCMonb3oBaTth npuBefeHHyo Hke XML-cxemy, nocne KOTopor npuBedeH Npumep NpenctaBneHns MH-
dopmauun ans OMM mogyna Ha ocHoBe gaHHo XML-cxembl. OnucaHus MMeH aneMeHTOB npegctaeneHsl B Tabnuue C.1.
Cy6-anemeHThl NpeacTaBneHsb! B Tabnuuax C.2—C.8.

XML-cxema ana OMM mopgyns:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema™>
name="GenInfo" type="xs:string"/>
name="IDnType" type="xs:string"/>
name="Properties" type="xs:string"/>
name="I0Variables" type="xs:string"/>
name="8ervices" type="xs:string"/>
name="Infra" type="xs:string"/>
name="SafeSecure" type="xs:string"/>
name="Modelling" type="xs:string"/>

<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
<xXs:element
<xs:annota
<xs:docu
</¥s:iannot
<xs:comple
<xXs:sequ
<xs:el
<xs:el
<xs:el
<xs:el
<xs:el
<xs:el
<xs:el
<xs:el
</xs:seq
</xs:compl
</xs:element
</xs:schema>

name="Module">

tion>
mentation>version = "1
ation>

xType>

ence>

ement ref="GenInfo"/>
ement ref="IDnType"/>

1n

ement ref="Properties"/>
ement ref="I0Variables"/>

ement ref="Services"/>
ement ref="Infra"/>

ement ref="SafeSecure"/>
ement ref="Modelling"/>
uence>

exType>
>

</xs:documentation>

Mpumep npegctaenenns nHcpopmaumm ana OVM mogynsa Ha ocHoBe XML-cxembl ans OWM mogyns:

<?xml version="1.0" encecding="UTF-8" 7> <!-- wversion = "1.1" OK -->
<Module>
<GenInfo> </GenInfo> <l== See C.2 -->
<IDnType> </IDnType> gl-— Bee C.d ==
<Properties> </Properties> <l-- See C.4 -->
<IOVariables> </IOVariables> <!-- See C.4 -->
<Services> </Services> <!-— See C.6 —-->
<Infra> </Infra> <!-- Bee C.7 -->
<SafeSecure> </SafeSecure> <!-— See C.8 -->
<Modelling> </Modelling> <!-- See C.§ -—>
</Module>
Tabnuya C.1— XML-anement anga OUM mogynsa
Mms anemeHTa OnucaHue

Module

Bce XapaKTepucTKn Moayna onpegeneHbl B AaHHOM 3I1eMeHTe.
[aHHbIA 3NeMeHT onuckIBaeT KDpHEBDﬁ 3NeMeHT npeactasneHna MHCbOpMaLIMM O Moayne
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C.2 Obwan nHdopmauuna o moayne

XML-anemeHThl, cogepxalume nHgopmaumio onsa Genlnfo, gomkHel cooTBeTcTBOBaTH Tabnuue C.2. [ina npeacras-
nexHust Hcpopmaumm ob anemeHTax U3 Tabnuuybl C.2 cnegyeT Ucnonb3oBaTh NpuBeneHHyto Hke XML-cxemy, nocne koTo-
poi NpuBeaeHb! NpuMepbl MHopMaumm ans Genlnfo Ha asbike XML.

Tabnuua C.2— XML-anemeHTbl ana Genlnfo

Wma anemeHTa

Onucaxne

Genlnfo

Bce xapaktepucTvky onpegeneHsl B JaHHOM JfieMeHTe.
[aHHbIW aneMeHT onuckiBaeT obLLYy0 MHpopMaLMio o Moayrne

ModuleName

[aHHbIli aneMeHT onpenenaeT UMA Moayna

Description [aHHbi aneMeHT cogepknT obLLyio nHopmMauuio o mogyne

Manufacturer [aHHbIV anemeHT onpefenseT MHopMaumio 06 u3roToBuTeNe MOAYNS, HAaNPUMeEpP KOHTaKTHYHO
WHOPMAaLUWIo U HaUMEHOBaHWe

Examples [aHHbIV aneMeHT coaepvT NpUMepbl TUMUYHOMO NPUMEHEHWUS Moadyns

XML-cxema ana Genlinfo:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"”
xmlns:xs="https://www.w3.0rg/2001/XMLSchema">

<xs:element name="ModuleName" type="xs:string"/>
<xs:element name="Description" type="xs:string"/>
<xs:element name="Manufacturer" type="xs:string"/>
<xs:element name="Examples" type="xs:string"/>
<x(s:element name="GenInfo">
<xs:annotation>
<xs:documentation>version = "1.1" 0OK</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element ref="ModuleName"/>
<xs:element ref="Description"/>
<xs:element ref="Manufacturer"/>
<xs:element ref="Examples"/>
</¥xs:isequence>
</xs:complexType>

</xs:element>
</xs:schema>

[Mpumep npeactaeneHus nHdopmauumn ansa Genlnfo Ha ocHoee Ha XML-cxembl gnga Genlnfo:

<?xml version="1.0" encoding="UTF-8" 72> <!-- wersion
<GenInfo>
<ModuleName> Module Name </ModuleName> <!-- string
<Description> Description of module </Description> <!-- string
<Manufacturer> manufacturer </Manufacturer> <!-- string
<Examples> list of use case </Examples> <!-- string
</GenInfo>

C.3 WHdopmauuna o6 npaeHTUdpUKaTope Moaynsa

= "1.1" OK -->

-—>
-—>
-—>
-—>

XML-anemMeHTbl, codepxalie uHdopmauumio o knacce IDnType, OomkHbl cooTBeTcTBOBaTe Tabnuue C.3. Ona
npeacTaeneHnsa nHpopmauun 0b anemeHtax u3 Tabnuubl C.3 crnegyeT MCcnonb3oBaTek NpUMBEAEHHY Hmke XML-cxemy,
rnocne KOTopow npuBedeHs! NpuMepkl MHGopmauun ans knacca IDnType. NepBbiid NpUMep ABNseTca NnpyMMmepomM baszosoro
Moayns, a BTOPOW NpuMep — NpUMEPOM COCTABHOrO MoAyns, obragalollero kak annapaTHbiMK, Tak U NporpaMMHbIMIA
cBoncTBamu. Ecnu cyulecteyeT Tornbko anemeHT HWLIist, To gaHHBIN cocTaBHOW MOAY b ABMSETCH Pa3HOBUOHOCTLIO anna-
paTHoro mogyns. Ecnu cywectsyeT Tonbko anemeHT SWList, To gaHHbIA cocTaBHOW MOOYMNb ABNSETCA Pa3HOBUAHOCTEIO
nporpaMmmHoro mogyns. Ecnu oba snemenTa, HWList u SWList, cywecTByioT 0OAHOBpEMEHHO, TO AaHHBIA COCTABHOW MO-
Oynb ABMNAETCH Pa3HOBUOHOCTLIO annapaTHo-NporpaMMHOro Mogyns.
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Tabnuua C.3 — XML-anemeHTbl ANa ngeHTUdUKaTopa Mogyns

Mms anemeHTa

Onucaxne

IDnType WoeHTudrkaTop Mogyns, Bepcus MHhopMaLMOHHOM MOAENK, CIIMCKN BCEX MOAYNEHN,
MCMONb30BaHHBIX B MOAyne, OnpefeneHsl B AaHHOM anemeHTe. Cnvcok mogynen
YKa3bIBaKT TONbKO AN5 COCTaBHOMO Modyns

ID [anHbIn anemeHT onpegenseT YHUKanbHbIA pErMCTpaLMOHHLIA HOMEP U3aenus, nNpu-

cBavBaeMblii M3roTOBUTENEM MoLynA (CM. npunoxeHune B). [JaHHbIA 3N1EMEHT MOXEeT
UMeTs aTpubyT «type» ans ykasaHus Tuna Moayns, Takoro kak 6a3oBbli MO4YNb UK
cocTaBHOI Moaynb. Ecnu ero aHadeHnem aensaetca «Bas» unu gaHHblid atpubyT He
onpeneneH, To AaHHLIN Mogynk sBnaeTcs 6azoBbiM Mmogynem. Ecnu ero aHadeHnem
saenseTca «Comy, TO AaHHBIA MOAYIb ABNSAETCA COCTABHbIM MOZYNEM

InformationModelVersion

[aHHbIn aneMeHT onpegenseT HOMep BEpPCUM WUCMOMb30BaHHOW WH(OPMaLMOHHOM

mogaenu
HWList [aHHbIA anemMeHT ucnonb3yeTca AN Modyrnewn ¢ annapartHbiMU U NporpaMMHbIMU
CBONCTBaMMu, a TaKxe AN annapaTHbIX Mogynen B cocTasHoM mogyne. OH cogepxmT
CNUCOK MOeHTUWUKATOPOB MOAYNEl, BXOAALLMX B COCTABHOW MOAYIb.
[aHHbIn aneMeHT UMeeT 0guH unu Heckoneko atpnbytoB «ModulelD», onpegensio-
WX MOeHTMKUKATOPEI MOdynel, BXOAALWMX B COCTAaBHOW MOZY b
SWoList [aHHbIA 3NeMeHT UCMNONb3yeTca ANS NPOrpaMMHbIX MOOYNern B COCTABHOM MOAyne.

OH cofepuUT CNMCcoK MOEHTUOUKATOPOB Modynen, BXoAsLWMX B AaHHbIN COCTaBHOMW
MoZyrb.

[aHHbIA aneMeHT UMeeT ofuH Unu Heckoneko aTpnbytoe «ModulelD», onpegensito-
LWMX naeHTUMKaTopel MOAYMNEN, BXOASALMX B AaHHBLIA COCTABHOW MOayIb

XML-cxema ansa ngeHtTudmnkaTtopa Moayns:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema™>
<xsg:element name="ModulelD" type="xs:string"/>
<xg:element name="ID" type="xs:string"/>
<xsg:element name="InformationModelVersion"™ type="xs:float"/>
<xs:element name="HWlist">

<xs:complexType>

<¥S:sequence>
<xs:element

</xs:sequence>

ref="ModuleID" maxQOccurs="unbounded" minOccurs="0"/>

</xs:complexType>

</xs:element>

<xs:element name="SWlist">

<xs:complexType>

<xs:!sequence>
<xs:element

</xs:sequence>

ref="ModuleID" maxOccurs="unbounded" minOccurs="0"/>

</xs:complexType>

</xs:element>

<xs:element name="IDnType">

<xs:complexType>

<xs:seguence>
<xs:element
<xs:element
<xs:element
<xs:element

</xs:seguence>

<xsg:attribute

ref="1D" />
ref="InformationModelVersion"/>
ref="HWlist"/>

ref="8Wlist"/>

type="xs:string" name="type"/>

</xs:complexType>

</xs:element>
</xs:schema>
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MNpumep npeactaeneHus MHopMmauun ana naeHtudukaTopa 6basoBoro Mogynsa Ha ocHoBe XML-cxembl Ana naoeH-
TudukaTopa Mogyns:
<?xml version="1.0" encoding="UTF-8" 72>

<IDnType type="Bas"> <!-- example of basic module -->
<ID> moduleId </ID> <!-- provided by manufacturer and defined in Annex B-->
<InformationModelVersion> 1.0 </InformationModelVersion> <!-- string -->
</IDnType>

[Mpumep npegcTtaBneHusa vHdopmauuu ana uaeHtudukatopa coctaBHoro modynsa Ha ocHoBe XML-cxembl Ans
voeHTudrkaTopa Mogyns:
<?xml version="1.0" encoding="UTF-8" 7>

<IDnType type="Com"> <!-- example of a composite module -->

<ID> moduleId </ID><!-- ID for the composite mocdule -->
<InformationModelVersion> 1.0 </InformationModelVersion> <!-- string -->
<HWlist> <!=- in the list, IIDs of modules are not defined -->

<ModuleID>hwModuleIDl </ModulelID>
<ModuleID>hwModuleID2 </ModuleID>
<ModuleID>hwModuleID3 </ModulelID>
<ModuleID>hwModuleID4 </ModuleID>
</HWlist>
<SWlist>
<ModulelID>swModuleIDl </ModulelID>
<ModulelID>swModuleID?2 </ModulelD>
<ModuleID>swModuleID3 </ModulelID>
<ModulelID>swModuleIDd </ModuleID>
</SWlist>
</IDnType>

C.4 WHdpopmauuma o knaccax Properties n |IOVariables

Bonblias YacTe nHpopmauwmm B knaccax Properties n |OVariables oTHOCKMTCA K MCNOMHEHWIO MOAYIEN M UCMOSb-
3yeTcs B Ka4eCTBe NapameTpoB W/WMW NepeMeHHLIX B NporpamMMHbIX CBOMCTBaX. [N annapaTHelX CBOWMCTB HeoBXoauMo
noKasaTbk HEKOTOpPbLIE TUMMYHEIE NPYUMEHEHWUS M MPUBECTU NMPUMepkl MHOPMaLUK O BXOOHBIX U BbIXOOHBLIX NEPEMEHHbIX.

B oTHoweHnn nHdopmaumun ans knacca Properties, onpegeneHHoro B 4.3.3, oba3aTensHO JoMKHbI BbiTh yKasaHb
MMSA ¥ 3HaYeHWe XapaKkTePUCTUKW, @ TakKe ee TUM AaHHblX. EQUHMUBI M3MepeHusa OaHHOro 3HavYeHus M OTHOCALEecH K
HeMy onvcaHue MoryT BbiTe BKIOYEHBI ANA NOSCHEHUS MCMNOMB30BAHUS.

WHdhopmauua ans knacca |OVariables, onpeneneHHoro B 4.3.4, BKNKOYAET UMS, 3HAYeHWe W TUN LaHHbIX nepe-
MEHHOW, @ TaKKe TUM BXOAHbLIX W BbIXOOHbIX AaHHbIX. EAMHMLBI M3MEPeHWs A4aHHOMo 3HayeHWs U OTHOCSLLEECs K Hemy
onucaHue MoryT BbITe BKNHOYEHBI ANS NOACHEHUS Menone3oBaHus. CnenyeT obpatTe BHUMaHWe Ha TO, YTO NepeMeHHbIE,
KOTOpblE OOQHOBPEMEHHO MOTYT BbITe MCNONB30BaHbI B KAYECTBE BXOAHOW W BbIXOAHOW NEPeMEeHHONW, AoMmkHbl BbiTh no-
MeYeHbl KaK «BXOAHasA/BbIXOOHAA».

XML-anemeHTbl, cogepxalme nHpopmauuo ob anemeHTax Properties, Inputs u Outputs, gomkHbl COOTBETCTBO-
BaTb Tabnuue C.4. [ins npeacrtaenenus nHdopmauun ob anemeHtTax M3 tabnuubl C.4 cnegyeT UCMonb30BaTe NpUBe-
AenHble Hwke XML-cxemebl anga knaccoe Properties n I0Variables, nocne koTopeix npuBedeH npuMep MHGopMaumm ang
knaccoB Properties u |OVariables.

Tabnuua C.4 — XML-anemeHTel ang knaccos Properties v I0OVariables

Mma anemeHTa Onucaxne

Properties Bce oTHocALWMECA K MOAYMNIO XapakTepUCTUKK OnNpenerieHbl B JaHHOM 3fleMeHTE.

MpumeyvyaHune — Ecnv TpebyeTcA NPOCTPaAHCTBO MMEH, TO OHO ByOeT onpedeneHo B nocre-
Oylowmnx cTaHgaprtax, Taknx kak MCO 22166-202.

Property [aHHbIn 3nemMeHT onpedenseT OTAeNbHYH XapakTepucTuky anemeHTa «Properties».

[aHHbIN 3neMeHT MoXeT UMeTb aTpubyT «Complex» Ans AaHHbIX TUNa MaccUBa W KOMMIEKCHBIX
TUMOB JaHHBIX, TAKWX KAK CTPYKTYPbI W knacchl. ECnv gaHHbIA aTpubyT UMEeT 3Ha4YeHue «ar-
ray» unu «class», To anemeHT «Property» Gynet UMeTb CTPYKTYpy Maccvsa unum knacca. Ecnm
[OaHHbIA apryMeHT He OnpefeneH, To aNeMeHTy «Property» COOTBETCTBYET MPOCTOM TN JaHHbIX

|OVariables B gaHHOM 3anemeHTe onpefereHbl Bce NepemMeHHble, KOTopble NoapasaensanTes Ha Tpu Trna:
BXOOHbIE, BbIXOAHLIE W BXOAHbLIE/BLIXOOHLIE.

[aHHbIA aneMeHT MOXeT umeTb aTpubyt «Name», onpegenswwmin umsa goMeHa. Torga Bce
nepemeHHsle, onpeaeneHHsle B anemeHTe «IOVariables», 6yayT OTHOCUTLCS K TOMY e JOMEeHY
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OkoHyaHue mabnuus! C.4

Mms anemeHTa OnucaHue
Inputs [laHHbIA 3NeMeHT onpeaensaeT BXOOHbLIE NEPEMEHHbIE
Outputs [laHHbI anemeHT onpeaenseT BbIXOOHbIE MepeMEHHbIe
InOuts [aHHbIA 3NeMeHT onpedensdeT nepeMeHHble, KOTOpbie MOryT OOHOBPEMEHHO BHICTYNaTk B
Ka4YeCTBE BXOOHBIX U BbIXOOHbBIX NEPEMEHHbBIX
Input [aHHbI aneMeHT ncnonbayetcda And nepe- | LaHHbIA 3NeMeHT MOXET uMeTb aTpmnbyT «Com-
MEHHOW, 3agaHHon B anemeHTe «lOVari- | plex» ons gaHHbIX TMNa Maccuea U KOMMNMNEKCHBIX
ables» TONbKO Kak BXoLHAA NepeMeHHas TWUMOB OAHHbIX, TAKMX KAK CTPYKTYPbl WU KNaccChl.
_ Ecrnu gaHHbIi aTpnbyT UMeeT 3HadeHue «array»
Output [aHHbIN arneMeHT UCronb3yeTca And nepe-
% 5 .| WK «class», TO NnepeMeHHbIE UMEIOT CTPYKTYpY
MEHHOW, 3ajaHHon B anemeHTe «lOVari- %
Maccuea Unu knacca. Ecnv gaHHbIin apryMmeHT He
ables» TONbKO Kak BbIXOAHaA NEPEMEHHasA
onpeneneH, To NS Hero MoxeT BObITb onpeneneH
InOut [laHHbI aneMeHT UCnonb3yeTcd A4 nepe- | HOBLIA MPOCTOM TUMN OaHHbIX B knacce DataPro-
MeHHOW, 3agaHHoi B anemeHTe «lOVari- | file (cm. Tabnuyy 4.7)
ables» Kak 0OHOBPEMEHHO BXOAHAas W Bbl-
XoQHasi nepemMeHHas
name [aHHbIN anemMeHT onpeaensieT UM XapakTEPUCTUKN UMK NEPEMEHHON, UCMONbL3YEMOW B Moayne
(Hanpumep, encoder, ratedCurrent, MaxCurrent, P_Coeff)
value [laHHbIA aNeMeHT UCMONb3yeTCA NPU MHULMaNM3aUmMi XxapakTepucTMKK NN NepeMEHHON.
Ecnu xapakTepucTuka unu nepemMeHHas UMEeeT TUM «array», TO OaHHbIA aTpubyT UMeeT ogHo
WIW HECKOMBKO 3Ha4YeHuid, 3agaBaeMbix C MOMOLLLI atpubyTa «ltem»
type [aHHbIA anemMeHT onpefenseT TUN AaHHbIX XapakTEPUCTUKM UMM NEPEMEHHO; NpuMepamMmn [B-
nawTca Boolean, Integer, UnlimitedNatural, Real, String, Enumeration, void v any, npeacrae-
neHHele B Tabnuue C.5
complex [aHHbI aneMeHT onpefensaeT TUnbl AaHHbIX array, class, vector unu pointer us tTaénuuel C.5,

npumepamu Kotopbix aenstTca Boolean, Integer, UnlimitedNatural, Real, String, Enumeration,
void u any

complexName

[aHHbI 3neMeHT onpedenseT UMs KOMMMEKCHOro TUna AaHHbIX; Hanpumep, B 06bABMeHWUM
«cylinderType class {float32 length; float32 radius;} cylinder;» anemenTy complexName coor-
BeTcTBYeT «cylinderType», a aneMeHTy name cooTBeTCTBYeT «cylinder»

unit [aHHbI aneMeHT onpeaenseT equHULY N3MEpeHUs XapakTePUCTMKA UM NEpPEeMEHHON (Hanpu-
Mep, amnep, metp, Llenbcuid, GeapasmepHbli M T. 4.)
description [laHHbIA 3NEeMEHT CO4EePKUT NOACHEHWE, OTHOCALLIEECA K XapaKTepPUCTUKE UIU NEPEMEHHONA.

additionallnfo

[daHHbI aneMeHT COOEePKUT [OMNOMHUTENBbHYH WHAOPMAaUMI0 O MNepemMeHHbiX. OH MoxeT
HE MMETb HW OOHOTO MMM WMETb HECKONbKO 3Ha4YeHWi, 3agaBaemblx G MOMOLLbO aTpubyTa
«|tem», Kaxgoe 3Ha4YeHWe KOTOpOro COCTOWT M3 napsl «name» (MMA) U «value» (3HayeHwve)

B tabnuue C.5 npeacrtaeneH abecTpakTHBIM TUMN OaHHbIX, MCNOMb3YEMLIA B ONpefeneHy KNaccoe, U TUMNbl AaHHbIX

kak KntoyeBble crnoBa A3bika XML, KoTopble AomkHbl BbITh MCNONL30BaHbl B HACTOALWEM cTaHdapTe. Ecnv TUNom gaHHbIx
anemMeHTa SBMAETCH NepeyVCnMMbIA TUM AaHHBIX, TO CNedyeT UCNOoMNb30BaTb HOBLIA aTtpubyT «enumeration». 3nemeHT
«unit» 03HaYaeT paaMepHy XapaKTepUCTUKY (PU3MYECKOW BEMUYKHLI, MPUMEpPaMK KOTOPOW ABNSOTCS METp, 060poThI B
MUHYTY, cekyHaa, BuT B cekyHay, amnep, BonbT, BaTT U Llenbcuid. B 4acTHOCTKM, 3neMeHT «unit» MMeeT cneumanbHyK eau-
HULY «NONes», KoTopas 03HayaeT OTCYTCTBUE (hU3NYECKON BEMMYMHDI.

Tabnuya C.5— ABCTpaKTHbIM TUM AaHHbLIX ANSA onpefeneHns KNaccoB W TUMbl JaHHbLIX Kak KrYeBble croBa si3blka
XML

Tunbl AaHHbIX Kak
KNOYEBbLIE CMOBA A3bIKa
XML

ADCTpaKkTHbIA TUN AaHHbLIX, UCNONb-

B Onucaxne
3yeM|=wx npu onpegeneHnn Knaccos

Boolean bool Wctuna(1) nnm Noxs(0)

Integer int LlenoyncneHHsld TUN JaHHBIX MO YMOMYaHW B 3aBUCK-

mocTu oT OC
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OkoH4yaHue mabnuyei C.5

Tunbl gaHHbIX Kak
KMNoYeBkle CNoBa Asbika
XML

ABCTpaKTHbIW TUN AaHHBLIX, UCNOMb-
3yemblii Npu onpegeneHum Knaccos

OnucaHune

Integer int8 Llenoe co 3Hakom anuHon 1 6ant
int16 Llenoe co 3Hakom anuHow 2 6anta
int32 Llenoe co 3Hakom anuHoi 4 Ganta
int64 Llenoe co 3Hakom gnunHoi 8 6anTos
UnlimitedNatural uint LlenoyncneHHelid TMN gaHHbIX Be3 3HaKa Mo yMonyaHuw B
3aBvcumocTu ot OC
uint8 Llenoe 6e3 3Haka anvHoi 1 6ant
uint16 Llenoe 6e3 3Haka AnuHoi 2 Banta
uint32 Llenoe 6e3 3Haka anvuHow 4 6anta
uint64 Llenoe 6e3 3Haka AonuHon 8 6anToBs
Real Float32 Ymcno ¢ nnaearollen 3anaton anvHon 4 Ganta
Float64 Yncno ¢ nnaearoLlen 3andaTton AgnnHol 8 Gantos
String string [MocnepoBaTensHOCTE — andgaBUTHO-UMPOBOrO  TekcTa

nnu apyrux CUMBONoOB, Pa3HOBUOHOCTE Knacca

Enumeration enumeration

Mepeyncnnumblid TUN gaHHbLIX

void void Tun gaHHbIX, KOTOPLIA HE UMEET 3HAYEHUA U CMOMb3YET-
cA ANnd NpencTaBneHya NycToro MHOXecTea
class class KomnnekcHbId TUMN AaHHbIX, TAKOW Kak CTPyKTypa Wnuv
KNnacc, KOTOPbIN AOMKEH MMETb UMS
any any WcnonbayeTca AN XpaHeHWs B NEepeMeHHOW 3HAa4YeHuN
noboro Tuna
He npumeHumo array Tun gaHHbIX MaccuB, PasHOBMOHOCTL KOMMMEKCHOTO TUNa
OaHHbIX
pointer Tun gaHHbIX yKasatenb, pa3HOBWAHOCTH KOMIMMEKCHOMo
TMNa AaHHbIX
vector CoBOKYNHOCTb OBBEKTOB, PA3HOBMOHOCTb Knacca

XML-cxema ans knacca Properties:

<xs:schema attributeFormDefault="unqualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema">

<xs:element name="value">
<xs:complexType mixed="true">
<xs:seguence>

elementFormDefault="gualified"

<xs:element ref="Item" maxOccurs="unbounded" minOccurs="0"/>

</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Item" type="xs:float"/>
<x¥s:element name="Property">
<xs:complexType mixed="true">
<Xs:sequence>
<xs:element
<xs5:element
</xs:sequence>

ref="value"

minOccurs="0"/>
ref="Property" maxOccurs="unbounded" minOccurs="0"/>

<xs:attribute type="xs:string" name="name" use="opticnal"/>
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<xs:attribute type="xs:string" name="type" use="optional"/>
<xsg:attribute type="xs:string" name="value" use="optional"/>
<xs:attribute type="xs:string" name="unit" use="optional"/>
<xsg:attribute type="xs:string" name="description"™ use="optional"/>
<xsg:attribute type="xs:string" name="complex" use="optional"/>
<xs:attribute type="xs:string" name="complexName" use="optional"/>
</xs:complexType>
</xzs:element>
<xs:element name="Properties">
<xs:annotation>
<xs:documentation>example of class type property</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element ref="Property" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

XML-cxema ons knacca |OVariables:
<xs:schema attributeFormDefault="ungqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema">
<xs:element name="Name" type="xs:string"/>
<xsg:element name="Value" type="xs:float"/>
<xs:element name="Item">
<xs:complexType>
<xs:sequence>
<xs:element ref="Name"/>
<xs:element ref="Value"/>
</xs:1segquence>
</xs:complexType>
</xs:element>
<xs:element name="name" type="xs:string"/>
<xs:element name="type" type="xs:string"/>
<xs:element name="value" type="xs:float"/>
<xg:element name="unit" type="xs:string"/>
<xs:element name="description" type="xs:string"/>
<xs:element name="additicnalInfo">
<xs:complexType>
<xs:sequence>
<xs:element ref="Item" maxOccurs="unbounded" minOccurs="0"/>
</xs:seguence>
</xs:complexType>
</xs:element>
<xs:element name="Input">
<xs:complexType mixed="true">
<xs:sequence>
<xs:element ref="name" minOccurs="0"/>
<xs:element ref="type" minOccurs="0"/>
<xs:element ref="value" minOccurs="0"/>
<xs:element ref="unit" minOccurs="0"/>
<xs:element ref="description" minOccurs="0"/>
<xs:element ref="additionalInfo" minOccurs="0"/>
</xs:sequence>
<xs:attribute type="xs:string" name="name" use="optional"/>
<xg:attribute type="xs:string" name="type" use="optional"/>
<xs:attribute type="xs:float" name="value" use="optional"/>
<xsg:attribute type="xs:string" name="unit" use="optional"/>
<xs:attribute type="xs:string" name="description” use="optional"/>
</xs:complexType>
</xs:element>
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<xs:element name="Qutput">
<xs:complexType mixed="true">
<xs:sequence>
<xs:element ref="name" minOccurs="0"/>
<xs:element ref="type" minOccurs="0"/>
<xs:element ref="unit" minOccurs="0"/>
<xs:element ref="description" minOccurs="0"/>
<xs:element ref="additionalInfo" minOccurs="0"/>
</xs:sequence>
<xs:attribute type="xs:string" name="name" use="optional"/>
<xs:attribute type="xs:string" name="type" use="optional"/>
<xs:attribute type="xs:string” name="unit" use="opticnal"/>
<xs:attribute type="xs:string" name="description" use="opticnal"/>
</xs:complexType>
</xs:element>
<xs:element name="Inout">
<xs:complexType mixed="true">
<xs:sequence>
<xs:element ref="name" minOccurs="0"/>
<xs:element ref="type" minOccurs="0"/>
<xs:element ref="unit" minOccurs="0"/>
<xs:element ref="description" minOccurs="0"/>
<xs:element ref="additionallInfo" minOccurs="0"/>
<xs:element ref="Inout" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
<xs:attribute type="xs:string" name="name" use="cptional"/>
<xs:attribute type="xs:string" name="type" use="opticnal"/>
<xs:attribute type="xs:string" name="unit" use="optional"/>
<xs:attribute type="xs:string" name="description" use="optiocnal"/>
<xs:attribute type="xs:string" name="className" use="optional"/>
</xs:complexType>
</xs:element>
<xs:element name="Inputs">
<xs:complexType>
<xs:sequence>»
<xs:element ref="Input" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Outputs">
<xs:complexType>
<Xs:sequence>
<xs:element ref="Output" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="InCuts">
<xs:complexType>
<XS:seguence>
<xs:element ref="Tnout"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="IOVariables">
<xs:complexType>
<xs:seguence>
<xs:element ref="Tnputs"/>
<xs:element ref="Qutputs"/>
<xs:element ref="InOuts"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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Mpumep npenctaBneHns uHdopmauum ans knaccoe Properties n IOVariables Ha ocHoBe XML-cxem ans knaccoe
Properties n IOVariables:
<?xml version="1.0" encocding="UTF-8" 2>

<Properties> <!-- properties -->
<Property name="maxRatedCurrent" type="float32" unit="ampere" description = "maximum of
rated current for motor"™ walue ="15" /> <!-- example of single property -->

<Property name="maxRatedVoltage" type="float32" unit="volt" descriptiocn =
"maximum of rated voltage for motor">
<value> 5 </value>

</Property> <!-- example of single property -->

<Property name="StatusEmerg" type="boolean" unit="ncne" description =

"existence of emergency stop button" wvalue ="True" />

<Property name="SizeBd" type="uint8" unit="mm" description = "size of board" value ="30"
/>

<Property name="Weight" type="uintlé6" unit="gram" description = "weight of product”
value ="450000" />

<Property name="NoPixelDisplay" type="uint32" unit="none" description = "pixel number"
value ="345600" />

<Property name="NoPixelCamera" type="uint64" unit="none" description = "pixel number"
value ="8294400" />

<!-- following is example of array: flcat32 [6] initPos -->

<Property name="initPose" complex ="array" type="float32" unit="none"
description="initial pose, x,y,z, yaw,roll,pitch, in order. Unit of yaw, roll, and pitch = degree " >
<value>
<Item> 0 </Item>
<Item> 0 </Item>
<Item> 0 </Item>
<Item> 10 </Item>
<Item> 20 </Item>
<Item> 10 </Item>

</value>
</Property> <!-- example cf array type property -->
<!-- following is example cf class: -->
<!-- class cylinderType { -->
<l—-— float3? length; —-—>
<l-- float32 radius -->
<!-- } cylinder; -->
<Property name="cylinder" complex = "class™ complexName="cylinderType'">
<Property name="length" type="float32" value = "100.0" unit="millimetre"
description = "length of cylinder™ />
<Property name="radius"™ type="float32" wvalue = "3.0" unit="millimetre"
description = "radius of cylinder™ />
</Property> <!-- example cf class type property -->
</Properties>
<IOVariables>
<Inputs>
<Input name="controlvaluel" type="float32" value="5.0" unit="ampere"
description = "current control command to motor"™ />
<Input>

<name> controlvalue? </name>
<type> float32 </type>
<value> 5.0 </value>
<unit> voltage </unit>
<description> voltage control of motor </description>
<additionalInfo>
<Item>
<Name> min Voltage </Name>
<Value> -5.0 </Value>
</Item>
<Item>
<Name> max voltage </Name>
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<Value> 5.0 </Value>
</Item>
</additiconalInfo>
</Input>
</Inputs>
<Outputs>
<Qutput name="encoder" type ="uint32"™ unit = "none" description = "state of motor" />
<Output>
<name> Status </name>
<type> uint8 </type>
<unit> None </unit>
<description> Status </description>
<additicnalInfo>
<Item>
<Name> IDLE </Name>
<Value> 0 </Value>
</Item>
<Item>
<Name> WORKING </Name>
<Value> 1 </Value>
</Item>
<Item>
<Name> ERROR </Name>
<Value> 2 </Value>

</Item>

</additionalInfo>

</Output>

</Outputs>

<InOuts>

<Inout name="pose" type = "" className="poseType">
<Inout name="x" type="float32" unit="ncne" description = "position x" />
<Inout name="y" type="flocat32" unit="none" description = "positiocn y" />
<Inout name="z" type="float32" unit="none" description = "position z" />
<Inout name="yaw" type="float32" unit="degree" description = "yaw" />
<Inout name="roll" type="float32" unit="degree" description = " roll"™ />
<Inout>

<name> pitch </name>
<type> float32 </type>
<unit> degree </unit>
<description> pitch </description>
<additicnalInfo>
<Item>
<Name> min </Name>
<Value> -100 </Value>
</Item>
<ITtem>
<Name> max </Name>
<Value> 100 </Value>
</Item>
</additicnalInfo>
</Inout>
</Inout>
</InQuts>
</I0Variables>

C.5 MHdopmauuna o ceperucax moayns

XML-anemeHTbl, cogepxKalwme MHhopMaLUMIo 0 Knacce Services, AoMm¥Hbl cooTBeTcTBOBaTL Tabnuue C.6. [Ana npea-
CcTaeneHva MHdopmauun o knacce Services Ha ocHoee Tabnuubl C.6 cnegyeT Mcnonb30BaTh NpuBeaeHHy Hke XML-
CXeMy, Mocre KoTopoi npueedeHsbl ABa npvmepa uHdopmaLmm Ans knacca Services (unv Functions/Capabilities), oguH 13
KOTOpbIX NpeacTaeneH Ha A3bike IDL, a BTopo — Ha A3blke XML.

[OaHHasa uHdopmauus obbl4HO WUCMOMb3YETCs B MNporpaMMax, HarucaHHbIX Ha Takux asblkax, kak C/C++, Java
n Python. Moatomy BaXHO OMNpegenuTb MOPAAOK APryMEHTOB WM MONYyYUTb AOMOMHUTEMBHbLIE BO3BpaLla@EMbIE Yepes
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apryMeHTbl 3Ha4yeHus. TUMOM AaHHbBIX apryMeHTOB, MCMOMb3yeMbIX B KA4eCTBe OOMNOMHWTENBHBIX BO3BPaLLaeMbiX 3Have-
HWiA, sensieTca pointer (ykasatens) B Aazbike C/C++ unu reference type (ccbinodHblin TUM) B A3bikax Java n Python.

Tabnuua C.6 — XML-anemeHTbl ANA Knacca Services

Wma anemenTa OnucaHne

Services B paHHOM anemeHTe onpeferneHa BcA WHdopmauus Ona knacca Services. [JaHHbIA arneMeHT
onuckiBaeT MHopMauuio 0 cepBucax (Unu PyHKLMAX/BO3MOXKHOCTAX) MOOYNA

Service [aHHbI aneMeHT npeacTaBnaeTr oAuH WH(OPMAaLMOHHbLIA 3NEMEHT, OTHOCALLWIACA K CEepBMCY.
[aHHbIn aneMeHT umeeT aTpubyT «type» Ans onpegeneHns MCNoSib3yeMOro A3biKa OMUCaHWA,
Takoro kak IDL unu XML. Ecnun 3HadeHnem atpubyTta «type» asnqaetca IDL, To npegoctaBnseMslit
cepBucC onvcaH Ha asbike IDL, a 3HaveHuem anemeHTa ABNaeTcs NyTh K cooTBeTcTBYtowemy IDL-
danny. Ecnu 3HaveHnem atpubyTa «type» apnserca XML, To npegocTaBnsieMblil CepBUC ONUcaH
Ha a3blke XML, a 3Ha4yeHuA anemeHTOB nNpeacTaeneHsl B apyrnx XML-anemeHTax

ID [aHHeIn anemeHT onpegenseTr ngeHtTudukaTop MHTepdenca, KOTopbIM MOAYINb UCTIONb3YET UMK
npegocTaensaer
PVType [aHHeIn aneMeHT ucnonb3yeTca Ons knaccudmkaumy tuna vHtepdenca Moayns, 3HadyeHuem

kKoToporo saensaetca «Physicaly nnun «Virtual».

Ecnuv mopgyne npegoctaBnseT uanyeckuii nHTepdenc, HanpuMep MexaHM4Yeckuin MHTepdenc, To
3HayeHnemM anemMeHTa sensaetca «Physical».

Ecnu wmogyne npenocTaBnsier nporpaMMHbid  uHTepdpeiic, Hanpumep APl (MHTepdeic
NpWKNagHoro NporpaMMUpPoBaHKs), To 3Ha4eHWeM anemeHTa aensetca «Virtual»

MOType [aHHbIn anemeHT 00bABNAET NpeaocTaBnAaemMblil MHTepdenc obasaTtensHbiM («Mandatory») unm
dakynsTatnBHbIM («Optional»)

Properties [aHHbIA 3neMeHT onpenenseT XapakTepUCTMKK, KOTOpblE MOAYMb OOMKEH MCMONb30BaTh (UMK
3a0atb) NMpy UCMONbL30BAHWUK NMPESOCTABMNEHHOrO MHTepdelica.

NaHHbIA anemeHT uMmeeT asa atpubyTta, «Name» 1 «Valuey», KOTopble COOTBETCTBYHOT UMEHW U
3HAYEHUIO XapaKTEepPUCTUKN OaHHOTO MOAYMA

Methods [aHHEIN aneMeHT onpegenseT MeTofbl, KOTopkle JOMKEH UCMNoMbL30BaTh AaHHBIA MOOYMb.
B naHHOM anemeHTe MOXeT BbiTb NpeacTaBneH OguH MMM HECKONbKO METOLOB

Method [laHHbI aneMeHT onpefenseTr OTAENbHbIM MEeToOd M3 METOOOB, MEPEMUCIIEHHBbIX B 3anNeMeHTe
«Methods»

MethodName [aHHbIN anemMeHT onpegenseT UMs NpegocTaBnsemMoro Metoaa

ArgSpec [aHHbIN aneMeHT onpedensieT CNWMCOK apryMeHTOB, Kadbld M3 KOTOpbIX uMMmeeT 3 aTpubyTa:

«Type», «Name» 1 «InOutType».

ATtpubyT «Type» npeacTaBnseT TUN AaHHbIX aprymeHTa, onpeneneHHolid B Tabnuue C.5. ATpubyT
«Name» npedcTaBnaeT UMA apryMmeHTa gaHHoro metoda. ATpubyT «lOType» npegcTaBnseTr Ha-
npaeneHve, B KOTOPOM NEPEAAeTCa OaHHbIN apryMeHT M KOTOPOE MOMXET BbiTb BXOAHLIM, BbIXO4-
HbIM MW AByHanpaeneHHbIM. Ecnin atpubyT «Type» npeAcTaBnsaeT KOMMNMNEKCHoe YUCIo, TO He-
o0bxognmo 1cnonb30BaTe AONONHUTENLHLIN atpubyT «inDataType» ans Toro, 4ToBbbl ONpegenTsL
TWM OaHHbIX OEeWCTBUTENbHOW YacTu, codepXalleics B KOMMNEKCHOM Tune AaHHbIX, TaKoM Kak
MaccuB Unu Knacc

RetType [aHHbIA aNeMeHT onpeaensaeT TUM AaHHbIX, BO3BPaLlaeMbiX AaHHbIM METOA0M

additionallnfo [aHHbIN aneMeHT coaepKMT AOMONHUTENBHYI0 MHOPMaUKIo 0 nepeMeHHbIX. OH MOXET HEe UMETb
HW OJIHOTO MMV UMEeTb HECKONBbKO 3HaYeHWN, 3aJaBaeMblX C MOMOLLBI0 atpubyTa «ltem», kaxgoe
3Ha4YeHWe KOTOPOro COCTOUT U3 Napbl «name» (UMA) U «value» (3HavyeHue)

XML-cxema ons knacca Services:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema™>
<xs:element name="Name" type="xs:string"/>
<xs:element name="Value" type="xs:string"/>
<xs:element name="Item">
<xs:complexType>
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<x%s:seguence>
<xs:element ref="Name"/>
<xs:element ref="value"/>
</xs:sequence>
</xs:complexType>
</xsielement>
<xs:element name="MethodName">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="value"
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ArgSpec">
<xs:complexType mixed="true">
<xs:sequence>
<xs:element ref="Type" minOccurs="0"/>
<xs:element ref="Name" minOccurs="0"/>
<xs:element ref="I0Type” minOccurs="0"/>

use="optional"/>

<xs:element ref="additionalInfo" minQOccurs="0"/>

</¥s:sequence>

<xs:attribute type="xs:string" name="Type" use="optional"/>
<xs:attribute type="xs:string" name="Name" use="optional"/>
<xs:attribute type="xs:string" name="I10Type" use="optional"/>

<xs:attribute type="xs:string" name="inDataType" use="optiocnal"/>

</xs:ccmplexType>
</xs:element>
<xs:element name="RetType">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string”" name="value"
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="MOType">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<ms:attribute type="xs:string” name="value"
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xsielement>
<xs:element name="ReqgProvType">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string” name="value"
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="additionalInfo">
<xs:complexType>
<xs:sequence>
<xs:element ref="Item"/>
</%xs:sequence>
</xs:complexType>
</xs:element>
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<xs:element name="Type" type="xs:string"/>
<xs:element name="I10Type" type="xs:string"/>
<xs:element name="Method">
<xs:complexType>
<xs:sequence>
<xs:element ref="MethodName"/>
<xs:element ref="ArgSpec" maxOccurs="unbounded"” minOccurs="0"/>
<xs:element ref="RetType" minOccurs="0"/>
<xg:element ref="MOType"/>
<xsg:element ref="RegProvType"/>
<xs:element ref="additionalInfo" minOccurs="0"/>
</xs:sequence>
</xg:complexType>
</xs:element>
<xg:element name="ID" type="xs:string"/>
<xs:element name="PVIype">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xg:attribute type="xs:string" name="value" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Methods'">
<xs:complexType>
<xs:sequence>
<xs:element ref="Method" maxOccurs="unbounded" minOccurs="0"/>
<xs:element ref="additionalInfo" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Properties">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="Name" use="ocptional"/>
<xs:attribute type="xs:string" name="Value" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:icomplexType>
</xs:element>
<xg:element name="Service":>
<xs:complexType mixed="true">
<Xs:seguence>
<xs:element ref="ID" minQccurs="0"/>
<xs:element ref="PVType" minOccurs="0"/>
<xg:element ref="MOType" minOccurs="0"/>
<xs:element ref="Properties" maxOccurs="unbounded" minOccurs="0"/>
<xs:element ref="Methods" minOccurs="0"/>
<xsg:ielement ref="additionalInfo" minOccurs="0"/>
</xs:sequence>
<xs:attribute type="xs:string" name="type" use="optional"/>
</xs:complexType>
</xs:element>
<xs:element name="Services">
<xs:complexType>
<xs:sequence>
<xsg:element ref="Service" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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Mprmep uHdhopMaumnm ansa knacca Services Ha ocHoee ClIMServicePackage, onpeaeneHHoro Ha s3bike IDL B 4.3.6.
interface Service: CIMService
{
uint8 initialize(int6d vall, float32 wval2); //services provided by module

uint8 finalize(int32 wvall, flecat32 val2, int32 val3);
uint8 read(int fd, uint8[] buf, uintl6 nbytes);

Mpumep nHdopmauun ansa knacca Services Ha ocHoBe XML-cxembl ana knacca Services:
<?xml version="1.0" encoding="UTF-8" 2>

<Services>
<Service type = "IDL">
./IDL/AppLayer/sdo.idl
</Service>
<Service type = "IDL">
./IDL/ApplLayer/sync.idl
</Service>
<Service type = "IDL">
./IDL/DeviceDriver/CAN.idl
</Service>
<Service type = "XML">

<ID> NMT </ID>ID>

<PVType> Virtual </PVType>

<MOType> MANDATORY </MOType>

<Methods>

<Metheod>

<MethodName value = "NMT SearchNcde" />
<ArgSpec Type="int8" Name="iNodeID" IOType="IN" />
<RetType value="bool" />

<MOType value = "MANDATORY" />
<RegProvType value="REQUIRED" />
<additionalInfo>

<Item>

<Name> initialValue </Name>
<Value> 0 </Value>
</Item>
</additionalInfo>
</Method>
<Method>
<MethodName wvalue = "NMT AddNode" />
<ArgSpec>
<Type> int8 </Type>
<Name> iNodeID </Name>
<I0Type> IN </I0Type>
<additionalInfo>
<Item>
<Name> minValue </Name>
<Value> 20 </Value>
</Item>
</additionalInfo>
</ArgSpec>
<ArgSpec Type="int8" Name="iType" IOType="IN" />
<ArgSpec Type="int" Name="iLifeTime" IOType="IN" />
<RetType value="bool" />

<MOType value = "MANDATORY" />
<ReqgProvType value="REQUIRED" />
</Method>
<Method>
<MethodName value = "NMT GetNodeInfo" />

<ArgSpec Type="intB8" Name="iNodelID" I0Type="IN" />
<ArgSpec Type="polnter" inDataType="int" Name="1iType" IOType="OUT" />
<ArgSpec Type="pointer" inDataType="int" Name="pTime" IOType="QUT" />
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<ArgSpec Type="pointer" inDataType="uint8" Name="pLifeTime" I0Type="0QUT" />
<RetType value="bool" />

<MOType walue = "MANDATORY" />
<ReqgProvType value="REQUIRED" />
</Method>
<additionalInfo>
<Item>

<Name> InvokeFirstService </Name>
<Value> NMT SearchNode </Value>
</Item>
</additionalInfo>
</Methods>
<additionalInfo>
<Item>
<Name> CANID </Name>
<Value> 0FF </Value>

</Item>
</additicnalInfo>
</Service>
<Service type = "XML">

<ID> RS$S485Driver </ID>
<PVType value="Virtual" />
<MOType> OPTIONAL </MOType>

<Properties Name = "Baud" Value ="9%600" />
<Properties Name = "STOPBit"™ Value ="No" />
<Methods>
<Method>
<MethodName wvalue = "initialize" />

<ArgSpec Type="intéd" Name="vall" I0Type="IN" />
<ArgSpec Type="float32" Name="val2" I0Type="IN" />
<RetType value="uint8" />

<MOType value = "MANDATORY" />
<RegProvType value="PROVIDED" />
</Method>
<Method>
<MethodName value = "initialize" />

<ArgSpec Type="int64" Name="vall" IOType="IN" />
<ArgSpec Type="float32" Name="valZ2" IOType="IN" />
<ArgSpec Type="float32" Name="wval3" T0Type="IN" />
<RetType value="uint8" />

<MOType value = "QPTIONAL™ />
<RegProvType value="PROVIDED" />
</Method>
<Method>
<MethodName value = "finalize" />

<ArgSpec Type="int32" Name="vall" IOType="IN" />
<ArgSpec Type="float32" Name="valZ2" I0Type="IN" />
<ArgSpec Type="int32" Name="val3" IOType="IN" />
<RetType value="uint8" />

<MOType value = "MANDATORY" />
<ReqProvType value="PROVIDED" />
</Method>
<Method>
<MethodName value = "read" />

<ArgSpec Type="int" Name="fd" I0QType="IN" />
<ArgSpec Type="pointer™ inDataType ="uint8" Name="val2" IOType="INOUT" />
<ArgSpec Type="uintl6" Name="nbytes" I0Type="IN" />

<MOType value = "MANDATORY" />
<RegProvType value="PROVIDED" />
<additionalInfo>

<Item>

<Name> minValue </Name>
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<Value> 0 </Value>
</Item>
</additiconalInfeo>
</Method>
</Methods>
</Service>
</Services>

C.6 UHdopmaunna o6 uHd pacTpykType

[aHHasa nHhopMauma onpegensieT TUMN MHPaCcTPYKTYPHOW NOAAePKKA W/WUNK 3aWnTel OT HebnaronpuATHOrO BO3-
OEeNCTBUSA OKPY>KaKLen cpedpbl, HanpyuMep MCTOMHMKW MUTaHWSA, LUMHY AaHHBIX U cTeneHb 3awuTel (kog IP). WWnHel nuTtaHma
3aBUCAT OT BUAA IHEPrun, NogaBaeMon Ha MoAynb, BKMOYasa noTpebnaeMyo MOLWHOCTL, U OT BUAa 3HEPrUy NOCTaBns-
EMOW MoZynem, ecnu ato uMmeeT mMecTo. LLIMHa gaHHbIX 3aBUCUT OT TWMNa CBA3MW, NOAKMHOYEHHOW K MOOYNK (Hanpumep,
Ethernet, EtherCAT, CAN, USB u RS422). CteneHb 3awuTbl onpegenset koA IP, cooTBeTCTBYOWMW JaHHOMY MOAYIO
B cootBeTcTBUM ¢ M3K 60529. XML-anemeHThl, cogepalme nHdopmauuio o knacce Infrastructure, gpomkHel cooTBeT-
cTtBoBaTk Tabnuue C.7. na npegcrasneHnsa uHdgopmauumm o knacce Infrastructure Ha ocHoBe Tabnvuel C.7 cnegyeT vc-
nonbL30BaTh NpuBegeHHY Huke XML-cxemy, nocrne KOoTopoil NpueedeH NpvMmep MHgopmaumm ansa knacca Infrastructure.

I punMmedYyaHne — LLinHa gaHHbix B knacce Infrastructure aenseTca WWHORA, KOTOPYH MoOynu COBMECTHO MUC-
nonb3ywT B CUCTEME.

WHdopmauuns ob anemeHTe Databuses BkNoYaeT TN NPOTOKONA, CKOPOCTL NEpPefaYvu AaHHbIX U NoaaepKUBaeMbIiA
API, a npumepamu Tuna npotokona sengatotca CANZ2.0, EtherCAT, Ethernet u RS485.

Tadbnuuya C.7— XML-anemeHTbl gna knacca Infrastructure

Wma anemeHTa Onucaxne

Infra B paHHOM anemeHTe onpefeneHbl Bce xapakTepucTukv Ang knacca Infrastructure.
[aHHbI aneMeHT cogepuT nHdopmauuio 0b nHppacTpykType Moayns

Powers [aHHbIA anemMeHT onpedenaeT BUA SHEPrMU, KOTOPY0 MOAYMNb UCMONb3YeT U NOCTaBNAeT.

K Buoam 3HepruM OTHOCATCHA OrneKkTpuyeckas OHeprus, MHeBMatuMdeckas 3Heprusa U
rmapaBnM4eckasn aHeprus.

Mpumevyanue — B HacTosawem ctaHgapTe onpegeneH anemeHT ElecPower, npencraensio-
LKA 3NEKTPUYECKYHD BHEPTULD.

ElecPower [aHHbIW aneMeHT onpeaensaeT 3NeKTPUYECKYo SHepruio.

Atpubytammn gaHHOro anemeHTa ABNATCA «valuey (BenvdvHa) u «unit» (eguHMLA M3MEPEHUS).
BenuunHa 03Ha4YaeT KOMMYECTBO 3HEPrWMU, BbIPAXXEHHOE B €AuHWLAxX U3MepeHus, a aTtpudyT
«unit» MOXeT MMeTL 3HadeHua «watt» (BatT) unn «W» (Bt) nnn «mW» (mBT)

RatedPower [aHHb aneMeHT onpeaensaeT HOMUHANBHYH MOLLHOCTb.
ATtpubytammn gaHHoro anemeHTa ABnsAwTca «value» (BenuunHa) 1 «unity (eguHMLA M3MepeHua)

MaxPower [aHHbI aneMeHT onpeaenaeT MakcMManbHy MOLHOCTE.
ATpubyTamu JaHHOro anemMmeHTa sBnsTea «value» (BenuyrHa) U «unit» (eguHMLA N3MepeHus)

DataBuses [aHHbIN aneMeHT onpeaenseT WWHLl AaHHbIX, KOTOPbIE MCMONb3YINTCA B MOAyNe
Databus [aHHbI aneMeHT onpefenaeT oaHy M3 WWMH AaHHbIX, UCNONb3yeMblX B MOAYNE
ConnectorType [aHHbI aNeMeHT onpeaensaeT TN COeAnHUTENS ANA WWHBI AaHHbIX, UCNOMb3YEMOro B MOAYIE.

3HaueHvem atpubyTa «type» (Twn), KOTOPbLIN onpegensier TUN CoeaAVHUTENS, UCMOMb3YeMoro B
Mogyne, aensetca « MALE» (BUNKA) nnn « FEMALE» (PO3ETKA)

TypePhyMac [aHHbl anemMeHT onpedensieT Tunbl NPOTOKOMOB (PU3WYECKONO WM KaHanbHOrC YPOBHEWN,
vcrnone3yemMblx B mogyne (Hanpumep, CAN, EtherCAT, Ethernet, RS232, RS485)

TypeNetTrans [aHHbIn 3neMeHT onpegenseT TWMbl MPOTOKOMOB CETEBOMO W TPaHCMOPTHOMO YPOBHEW,
vcnone3yemMeix B mogyne (Hanpumep, |P, TCP, TCP/IP, CANopen).
3Ha4yeHusa gaHHoro arnemeHTa onpegenexdsl nogpobHo B MCO 22166-202

TypeApp [aHHbI anemMeHT onpegenaeT TUMbl NPUKNagHbIX YPOBHEN, NCNONb3yeMbIX B Mogyne.
OOuH N HEeCKOMbKO NPUKNaAHbIX CepBMCOB MOTYT BbiTe NpuBedeHbl, Hanpumep: POD, OBD,
SYNC. 3na4enusn 6yoyTt nogpobHo onpegenersl B UCO 22166-202
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OkoHyaHue mabnuus! C.7

Mms anemeHTa OnucaHue
Speed [laHHbI 3aNeMeHT onpefensaeT CKOPOCTb Nepenayu AaHHbIX, KOTOpYo obecnevnBaeT MOLYMb
DBType [aHHbI anemMeHT onpeaensieT TUMN CUCTEMbI yNpaBneHusa 6a3on AaHHbIX, MCNONbL3YEMON B Moayne
IP OaHHbin anemeHT onpegenset kog IP no M3K 60529

additionallnfo [aHHbIA 3neMeHT cofepXuT OOMOMHUTEMbHYK WH(OopMauul o nepemeHHbiX. OH MoXeT

HE MMETb HW OOHOTO MMM WMETb HECKONbKO 3Ha4YeHWi, 3agaBaemblX C MOMOLLb0 aTpubyTa
«|tem», Kaxgoe 3Ha4YeHWe KOTOpOoro COCTOMT M3 napel «name» (MMA) U «value» (3HayeHwve)

XML-cxema ansa knacca Infrastructure:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"

xmlns

:xs="https://www.w3.0rg/2001/XMLSchema™>
<xs:
<xs:
<xs:

element name="Name" type="xs:string"/>
element name="Value" type="xs:float"/>
element name="Item">

<xs:complexType mixed="true">

<x§:sequence>
<xs:element ref="Name" minOccurs="0"/>
<xs:element ref="Value" minOccurs="0"/>
</xs:seguence>

</xs:icomplexType>
</xs:element>

LHE;

element name="RatedPower">

<xs:complexType>

<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:byte" name="value"/>
<xs:attribute type="xs:string" name="unit"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>
</xs:element>

<XSs:

element name="MaxPower">

<xs:complexType>

<xs:simpleContent>
<xs:extension base="xs:string">
<xsg:attribute type="xs:float" name="value"/>
<xsg:attribute type="xs:string" name="unit"/>
</xs:extension>
</xs:simpleContent>

</xs:icomplexType>

</xs:element>

<xs:element name="additionalInfo">
<xs:complexType>

<xs:seguence>
<xs:element ref="Item"/>
</xs:seguence>

</xs:complexType>
</xs:element>

<XS:

element name="ElecPower">

<xs:complexType>

<xXs:sequence>
<xstelement ref="RatedPower"/>
<xs:element ref="MaxPower"/>
<xs:element ref="additiocnalInfo"/>
</xs:seguence>

</xs:complexType>
</xs:element>
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<xs:element name="ConnectorType" type="xs:string"/>
<xs:element name="TypePhyMac" type="xs:string"/>
<xs:element name="TypeNetTrans" type="xs:string"/>
<xs:element name="TypeRApp">
<xs:complexType mixed="true">
<x5:sequence>
<xs:element ref="Ttem" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xsielement>
<xs:element name="Speed">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="sxs:string">
<xs:attribute type="xs:short"™ name="value" use="optional"/>
<xs:attribute type="xs:string" name="unit" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Databus">
<xs:complexType>
<xs:seguence>
<xs:element ref="ConnectorType"/>
<xs:element ref="TypePhyMac"/>
<xs:element ref="TypeNetTrans"/>
<xs:element ref="TypeApp"/>
<xs:element ref="Speed"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Powers">
<xs:complexType>
<xs:seguence>
<xs:element ref="ElecPower"/>
</%s:sequence>
</xs:complexType>
</xs:element>
<xs:element name="DataBuses'>
<xs:complexType>
<xs:seguence>
<xs:element ref="Databus" maxOccurs="unbounded" minOccurs="0"/>
<xs:element ref="additionalInfo"/>
</%s:sequence>
</xs:complexType>
</xs:element>
<xs:element name="DBType" type="xs:string"/>
<xs:element name="IP" type="xs:string"/>
<xs:element name="Infra">
<x¥s:complexType>
<xs:sequence>
<xs:element ref="Powers"/>
<xs:element ref="DataBuses"/>
<xs:element ref="DBType"/>
<xs:element ref="IP"/>
<xs:element ref="additionalInfo"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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Mpumep nHdopmauuk ons knacca Infrastructure Ha ocHoBe XML-cxembl Ang knacca Infrastructure:
<?xml version="1.0" encoding="UTF-8" 7>

<Infra>
<Powers>
<ElecPower>
<RatedPower value= "43" unit = "watt"™ />
<MaxPower value= "54.2" unit = "watt" />
<additionalInfo>
<ITtem>
<Name> Max Current (unit:Ampere) </Name>
<Value> 1 </Value>
</Item>
</additionalInfo>
</ElecPower>
</Powers>
<DataBuses> <!-- list of data buses used in Module -->
<Databus>
<ConnectorType> DB9 </ConnectorType> <!-- D-5ub 9-->

<TypePhyMac> CAN </TypePhyMac>
<TypeNetTrans> CANopen </TypeNetTrans>
<TypeApp> <!-- list for app. Layer of CANopen -->
<Item> OBD </Item>
<Item> NMT </Item>
<Item> SDO </Item>
<Item> PDO </Item>
<Item> SYNC </Item>

</TypelApp>

<Speed value = "1000" unit="kbps" /> <!-- 1 Mbps, unit Kbps -->
</Databus>
<Databus>

<ConnectorType> RJ45 </ConnectorType> <!-- Jack for EtherNet -->

<TypePhyMac> EtherCAT </TypePhyMac>
<TypeNetTrans> IPTCP </TypeNetTrans>
<TypeApp> Modbus </TypeRpp>
<8peed value = "10000" unit="kbps"™ /> <!-- 10 Mbps, unit Kbps -->
</Databus>
<additionalInfo>
<Item>
<Name> Maximum speed of EtherCAT </Name>
<Value> 100000 </Value>
</Item>
</additionallInfo>
</DataBuses>
<DBType> SQL DBMS </LBType> <!-- DBMS type -->
<IP> IP23CH </IP><!-- Ingress Protection IEC 60529-->
<additionalInfo>
<Item>
<Name> Minimum IP Code </Name>
<Value> 32 </Value>
</Item>
</additionalInfo>
</Infra>

C.7 UHdpopmaumna o Ge3onacHOCTU M 3allMLLEHHOCTH

Knacc SafeSecure obecnevmBaet uHdopmaumio 06 ypoBHe adpeKTUBHOCTM 3alUMThl ANA Kaxaon dyHkuMM Ges-
OnacHOCTN U WHOPMaLWIO, CBA3AHHYIO C 3alUMLLEHHOCTBIO, AN Kawaon hyHKUMM 3alMWEHHOCTH, NOOAEPKUBAEMON
moaynem. XML-anemeHThl, cogepxallme MHopMaunio o knacce SafeSecure, OomkHbl cOOTBETCTBOBAaTL Tabnuue C.8.
[ns npeacraeneHus MHdopmauum o Knacce SafeSecure Ha ocHoee Tabnuubl C.8 cnegyeT MCnonb3oBaTe NPUBEOEHHYH
Hke XML-cxemy, nocne KoTopoln npueedeH npumMep uHopMaumu ans knacca SafeSecure.

ATpubyT «PL» (Y33) gomkeH uMmeTb criegyroliuve 3HadeHus: {n, a, b, c, d, e}, rae «n» obo3Ha4yaeT oTcyTCTBUE
YPOBHSA 3deKTUBHOCTY 3aLunThl, a «an—«e» obosHavawT PLa—PLe (cm. MCO 13849-1). KnbepaalluweHHOCTb UMeeT
cneagyrowme 3Hadenus: {0, 1, 2, 3, 4}, roe «0» obo3HayaeT oTCcyTCTBME Mep No obecnedyeHnio 3aLlLMLEHHOCTH, a « 1»—«4d»

49

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 53/68
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60.2.7.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69490
https://gostexpert.ru/gost/gost-60.2.7.1-2024?utm_source=pdf&utm_medium=69490&utm_term=page

FOCT P 60.2.7.1—2024

0603Ha4aT ypoBeHb 3alMLLeHHOCTH «SL1»—«SL4» (cm. M3K 62443-4-2:2019). Mepbl no obecneyeHnio pranyeckoi
3awmeHHocTy onpegenetrbl B ACO 22166-1, 5.6. YpoBeHb Be3onacHocTy AN KaxaoW yHKUMM 6e3onacHoCTY OOMMKeEH
BbITe NpeacTaBneH ¢ ucnone3osaHuem Y33 unu YTE.

Tabnuuya C.8 — XML-anemeHThl Ang knacca SafeSecure

Mmsa anemeHTa Onucaxne

SafeSecure B naHHOM anemeHTe onpegeneHbl Bce aTpubyThl, OTHOCALLMECS K knaccy SafeSecure.
HaHHblli anemeHT cogepmnT WHdopMaumio o 6e30NacHOCTM U 3aLWULLEHHOCTM MOAYNA

Safety [aHHLIN aneMeHT onpeaenseT ypoBeHb ahekTUBHOCTH 3aluThl dyHKUUK Be3onacHocTH, pea-
N3yemMon Modynem, Unv ypoeeHb 3heKkTMBHOCTM 3awwmThl obuwier BeaonacHOCTM MoAyns, ecrnuv
Momoyrnb peanuayeT ABe Unv Bonee gyHKLUMIA BGe3onacHoOCTU

Overall [aHHbIn anemeHT npegcTaeBnaeT obwmid ypoBeHs 3dEKTUBHOCTM 3almTel Ana 6e3onacHocTy
unu KnbepsalmieHHOCTU MOAYNS.

ATpubyT «mode» (pexum) umeeT 3HadeHne «PL» nnu «SIL», kotopoe obo3sHayaet Y33 unu YT,
COOTBETCTBEHHO

SafetyType [aHHbIN aneMeHT NpeacTaBnaeT ypoBeHb 3(peKTMBHOCTU 3allMThl YKa3aHHOW OTAENbHOW hyHK-
uun BesonacHOCTK, KOTOPYH 3afatoT ¢ nomoLlbio atpubyTta «type» (Bua). BoamoxHble 3Ha4eHus
OaHHoro atpubyTa npeactaBneHsl B rpade « Ter» Tabnuubl 4.28.

ATpubyTt «mode» (pexum) umeet 3HaqdeHue «PL» v «SIL», koTopoe obosHaqaeT Y33 unu YTb,
COOTBETCTBEHHO

Security [laHHbIA aneMeHT onpedensaeT YpPoBeHb 3allMLLEHHOCTU (DYHKLMK 3aLUMLLEHHOCTH, KOTOPbLIA 0be-
crneynBaeT Mogynb, UMW YpoBeHb 0bLLeR 3allMLIeHHOCT MOAYNSA, ecnv MoAynb peanuayet OBe
unu 6onee yHKUWIA 3aLLULLEHHOCTN

PhysicalSecurity | JaHHbliA aneMeHT onpefensieT YpoBeHb (PU3NYeCcKon 3allnLLeHHOCTU Modyns.
3HaveHmamu moryT 6eiTe: None(0), LatchSensor(1), LockwithKey(2), LockwithActuator(3) (cm.
Tabnuuy 4.36)

CyberSecurity [aHHbIN anemMeHT onpegensieT YPoBeHb 3alLMLEHHOCTH (OYHKLMK KNDep3aaLlMILEeHHOCTHU. 3HaYeHNns
{0, 1, 2, 3, 4} (cm. Tabnuuy 4.36)

SecType [aHHbIA 3neMeHT npeacTaBnsaeT YPOBEHb 3allWLEHHOCTM YKa3aHHOW OTAENbHOW oYHKUMMU
3aLWLLIEHHOCTI, KOTOpYH 3a4aloT ¢ nomolbi atpubyta «type» (Bna). BoamoxkHble 3HaYeHWs
faHHoro atpubyTa npefcraeneHsl B rpade «Ter» Tabnuubl 4.29

additionallnfo [aHHbBIA areMeHT COAepPKMT OOMNOMHUTENBHYK MHDOPMAaLUWIO O NepeMeHHbBIX. OH MOXET HE MMETb
HW OQHOMO UMW UMETb HECKOMBKO 3Ha4YeHWI, 3adaBaeMbIxX C NMOMOLLLI0 aTpubyTa «ltem», kaxaoe
3Ha4YeHWe KOTOPOro COCTOWUT M3 Napbl «name» (MmaA) u «value» (3HaveHue)

XML-cxema ans knacca SafeSecure:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema">
<xs:element name="Overall">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="mode" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="SafetyType">
<xs:complexType>
<xs:simpleContent>
<x¥s:extension base="xs:string">
<xs:attribute type="xs:string" name="type" use="optional"/>
<xs:attribute type="xs:string" name="mode" use="optional"/>
<xs:attribute type="xs:byte" name="value" use="optional"/>
</xs:extension>
</xs:simpleContent>
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</xs:complexType>
</xs:element>
<xs:element name="SecType">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="type" use="optional"/>
<xs:attribute type="xs:byte" name="value" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="PhysicalSecurity" type="xs:string"/>
<xs:element name="CyberSecurity">
<xs:complexType>
<xs:sequence>
<xs:element ref="Overall"/>
<xs:element ref="SecType" maxOccurs="unbounded" minOccurs="0"/>
</xs:seguence>
</xs:complexType>
</xs:element>
<xg:element name="Name" type="xs:string"/>
<xsg:element name="Value" type="xs:float"/>
<xs:element name="Item">
<xs:complexType>
<xs:!sequence>
<xs:element ref="Name"/>
<xg:element ref="Value"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Safety">
<xs:complexType>
<xs:sequence>
<xs:element ref="Overall™ maxOccurs="unbounded" minOccurs="0"/>
<xs:element ref="SafetyType" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Security">
<xs:complexType>
<xs:sequence>
<xs:element ref="PhysicalSecurity"/>
<xs:element ref="CyberSecurity"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="additiocnalInfo">
<xs:complexType>
<Xs:sequence>
<xs:element ref="Item" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="SafeSecure">
<xs:complexType>
<xs:seqguence>
<xs:element ref="Safety"/>
<xs:element ref="Security"/>
<xs:element ref="additionalInfo"/>
</xs:sequence>
</%xs:icomplexType>
</xs:element>
</xs:schema>
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Mpumep nHcpbopmaumm anga knacca SafeSecure Ha ocHoBe XML-cxembl aAns knacca SafeSecure:
<?xml version="1.0" encoding="UTF-8" ?>

<SafeSecure>
<Safety>
<Overall mode="PL"> d </Qverall> <!-- choose one PL from a, b, c, d, e, and none. -->
<Overall mode="SIL"> 3 </Overall> <!-- choose one SIL from 0, 1, 2, and 3. -->
<!-- individual safety measure. see Table 4.5 -->
<SafetyType type = "ESTOP" mode="PL"> d </SafetyType>
<SafetyType type = "ESTOP" mode="SIL" value="3" />
<SafetyType type = "SRSC" mode="SIL" value = "2" />
</Safety>
<Security>
<!-- None,LatchSensor, LockwithKey, LockwithActuator, see sub-clause 5.6 in ISO 22166-1 -->
<PhysicalSecurity> None </PhysicalSecurity>
<CyberSecurity> <!-- list security functions provided by mecdule -->
<Qverall> 2 </Overall> <!-- overall security level of a module -->
<SecType type = "HU IA"> 3 </SecType > <!-- individual security fct. see Table 4.10 -->
<SecType type = "ACNT MGT" value = "2" /> <!-- see Table 4.10 -->
</CyberSecurity>
</Security>
<additionallInfo>
<Item>

<Name> Minimum overall PL </Name>
<Value> 2 </Value>

</Item>

<Item>
<Name> Minimum overall security </Name>
<Value> 1 </Value>

</Item>

</additionallInfo>
</SafeSecure>

C.8 WHdopmauunsa o knacce Modelling

Knacc Modelling obecneunBaeTt nHbopMaLWo, KOTOPYH MOAYSb NPegocTaBnsaeT aAna MOAENMPOoBaHUs, HanpumMep,
TN cumynatopa, 3D mogens 1 hopmat onvcaHna 3DMoaenu, Takon kak dhainsl YHUBepcansHoro gpopMmara onmcaHus po-
6otoB (URDF). XML-anemeHTbI, cogepxalume nHdopmMauuio o knacce Modelling, fomkHel cooTBeTcTBoBaTh Tabnuue C.9.
[na npencraenenvs vHdopmaummn o knacce Modelling Ha ocHoBe Tabnuubl C.9 cnegyeT MCNonb3oBaTh NPUBEOEHHYIO
Hke XML-cxemy, nocne KOTopow npuBegeH npuMmep MHcpopmaumm ans knacca Modelling.

Tabnuua C.9— XML-anemeHnthl ang knacca Modelling

Wma anemeHTa Onucaxne

Modelling B npaHHOM anemeHTe onpegeneHa Bca MHopMaumna, OTHOCALLEACA K MOAENMPOBaHMIO.
[aHHbIA 3anemMeHT coaepXuT nHdopMaunto 06 UMUTaLMOHHOM MOLENMPOBaHUM MOAYIS.
Y mogynsa MmoxeT BbiTe 04Ha UMW HECKONBKO MMUTALMOHHBIX MOLENein

SimulationModel [aHHbI aneMeHT onpeaenaeT UMWTaLMOHHY MOAENb, NpeacTaBnAoLLYy MoOY b,
MMuUTaumMoHHaa Mogernbs COCTOMT U3 CMMyNATopa (MM MOOENVPYIOLLEN NporpamMmmel), hopmara
onucaHua mogenu u dopmarta 3D mogenu

Simulator [laHHbIA anemMeHT onpegenseT CUMynsaTop (MNu MogenupyoLLy nporpammy) (Hanpumep, Ga-
zebo, Webots, RoboDK, SimSpark, OpenRave)

ModelFile [aHHbI anemeHT onpegensaeT opMatel onucaHua mogenu (MDF) n dopmatel 3D mogenu (3DF).
dopmaTt onncaHua npedcTaBnsgeT Mogens Mogyns, BHELLHIOW cpeay, CpeacTsa BM3yanuaaumu
W yrnpaeneHus.

ATpunbyT «type» MMEET 0OQHO M3 CNeayoLWMX 3Ha4YEeHWIA;

Ecnun onucaHwe oTHocutcs K ogHomy w3 chopmartoe MDF, Hanpumep URDF wnu SDF, 1o
3HadYeHWeM gaHHoro aTpubyta aBnAwTcs yHUUUMpOBaHHble ykasatenu pecypca (URL) unm
nytn kK MDF-channy, npeacraensaroLemMy Mogyneb.

Ecnwn onncanve otHocutca k ogHomy U3 popmatoB 3DF, Hanpumep STL, OBJ, 3DS, DAE wnu
FBX, TO 3Ha4yeHnem gaHHOro atpnbyTa aBnseTca yHUdUUMpoBaHHbIi YkasaTtens pecypca (URL)
vnu nyTb K 3DF-channy, npeacraenaowemMmy Mogynb
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OkoHyaHue mabnuus! C.9

Mms anemeHTa OnucaHue

DynamicSW [aHHbI 3neMeHT onpedensaeT BCH MHOPMaLWIo, OTHOCALLYIOCA K UCNonHAeMorn doopme.
[aHHbIN aneMeHT cogemkuT nogpobHele cBeaeHna ob ncnonHaeMmon dopmMe, KoTopasa gomKHa
ObITb BbINONHEHa AnA obecnedeHus paboTsl Moaynsa. Y AaHHOro anemeHTa ecTb Tpy aTpubyTa
ExeFileURL, SheelCmd u Properties, npeacraeneHHsle B Tabnuue C.10

additionallnfo [aHHbI 2neMeHT cofepXWT OOMOMHUTENbHYK WHopMauul o nepemeHHbiX. OH MoxeT
HE UMETb HW OOHOTO MMM MMETb HECKOMbKO 3Ha4YeHWW, 3a4aBaembiX C MOMOLLbKO atpubyTa
«ltem», kKaxgoe 3Ha4YeHWe KOTOPOro COCTOUT U3 napbl «name» (MMs) U «value» (3HadeHue)

XML-cxema ans knacca Modelling:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/¥XMLSchema">
<xs:element name="Item">
<xs:complexType mixed="true">
<Xs:sequence>
<xs:element ref="Name" minOccurs="0"/>
<xs:element ref="Value" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Property">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="name" use="cptional"/>
<xs:attribute type="xs:string" name="type" use="optional"/>
<xsg:attribute type="xs:string" name="unit" use="optional"/>
<xs:attribute type="xs:string" name="description™ use="optional"/>
<xg:attribute type="xs:byte" name="value" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="ExeFileURL" type="xs:string"/>
<xs:element name="ShellCmd" type="xs:string"/>
<xs:element name="Properties">
<xs:complexType>
<xs:sequence>
<xs:element ref="Property" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xg:element name="Name" type="xs:string"/>
<xs:element name="Value" type="xs:string"/>
<xs:element name="Simulator™ type="xs:string"/>
<xsg:element name="ModelFile">
<xs:complexType>
<xs:sequence>
<xs:element ref="Item" maxOccurs="unbounded" minOccurs="0"/>
</x%s:sequence>
<xg:attribute type="xs:string" name="type" use="optional"/>
</xs:complexType>
</xs:element>
<x¢s:element name="DynamicSW">
<xs:complexType>
<xs:sequence>
<xs:element ref="ExeFileURL"/>
<xsg:element ref="sShellCmd"/>
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<xs:element ref="Properties”/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="additionalInfo">
<xs:complexType>
<xs:seguence>
<xs:element ref="Item" maxQccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="SimulationModel">
<xs:complexType>
<Xs:seguence>
<xs:element ref="Simulator"/>
<xs:element ref="ModelFile" maxOccurs="unbounded" minOccurs="0"/>
<xs:element ref="DynamicSW"/>
<xs:element ref="additionalInfo"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Mcdelling">
<xs:complexType>
<®S:sequence>
<xs:element ref="SimulationModel"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Mpumep nHdpopmauun ana knacca Modelling Ha ocHoBe XML-cxembl Ansa knacca Modelling:
<?xml version="1.0" encoding="UTF-8" 72>

<Modelling>
<SimulationModel> <!-- the 1-st simulation model to be used -->

<Simulator> Gazebo </Simulator> <!-- Simulation programs. optional -->

<ModelFile type="URDF"> <!-- model description file type and its file path for model
of medule -->

<Item> ../../modelDescrtionFileNamel </Item> <!-- the 1st path of model description file-->

<Item> ../../modelDescrtionFilePath2 </Item> <!-- the 2nd path of model description file -->

</ModelFile>

<McdelFile type="STL"> <!-- 3D graphic model type and its file path for model of
module -->

<Item> ../../module3DGraphicFileNamel </Item> <!--the 1lst path of 3Dgraphic file
model file -->
<Item> ../../module3DGraphicFilePath2 </Item> <!--the 2nd path of 3Dgraphic file
model file -->
</ModelFile>
<DynamicSW>
<ExeFileURL> ../../sim.exe </ExeFileURL>
<ShellCmd> ../../sim.exe -r </ShellCmd> <!--example of shell command -->
<Properties>
<Property name="Shell cmd Argl" type="int8" unit="none" description = "wverbocse"
value ="0" />
<Property name="Shell cmd Arg2" type="uint8" unit="none" description = "Warning
level™ walue ="2" />
</Properties>
</DynamicSW>
<additicnalInfo>
<Item>
<Name> kinematics model (Axis) </Name>
<Value> 6 Axis </Value>
</Item>
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<Item>
<Name> additional info </Name>
<Value> added </Value>
</Item>
</additicnalInfo>
</SimulationModel>
</Modelling>

C.9 UHdpopmauumsn o knacce ExecutableForm

Knacc ExecutableForm npeacraensaeT ucnonHaeMyo hopmy, CBA3aHHYO ¢ MHpopMauMen, HeobxoaMmon Moayno
npuv ero BbinonHeHun. XML-anemeHTbl, cogepxalwme nHdopmauuio o knacce ExecutableForm, gonmkHbel COOTBETCTBOBATL
Tabnuue C.10. Ans npegctaBneHus MHgopmMauumu o knacce ExecutableForm Ha ocHoee Tabnuubl C.10 cnegyeT Ucnonbe-
30BaTh NpueeaeHHyto Hke XML-cxeMy, nocne KOTOpOW npuesedeH npumMep uHgopmMaumm Ans knacca ExecutableForm.

Tabnuua C.10 — XML-anemeHTsl ANA knacca ExecutableForm

Mma anemeHTa OnucaHue

ExeForm B naHHOM anemeHTe onpeaeneHa Bca MHMopMaLMa, OTHOCALLAACA K CronHsemMmon hopme.
[aHHbIn aneMeHT cogepkuT nogpobHele cBeaeHna ob ncnonHaeMmon dopmMe, KoTopasa gormkHa
ObITb BeINONHEHa Ana obecnedeHns paboTtsl Moaynsa. Y AaHHOro anemeHTa ecTb Tpy atpubyTa
ExeFileURL, SheelCmd u Properties

ExeFileURL [aHHbIA anemeHT npenctaBnaeT yHUUUMPOBaHHbLIE ykasaTtenn pecypca (URL) unm nytm K
daiinam, HeoBXo4MMbIM MOLYIHO B HAYANE €ro BbINOMHEHUA

ShellCmd [aHHbin atpubyT ncnonbayeTca Ans BbinonHeHnsa ¢ nomowbto ExeFileURL, Properties m Li-
bURLS pasHbIX 3a4ay, Tak1x Kak NPoroH nporpamm, MCNonHeHWe cMcTeMHbIX komaHa, paboTa ¢
dhaiinaMun 1 nankamu, ynpasneHue CUCTEMHEIMI pecypcaMim

Properties [aHHbIN aneMeHT NpeacTaBnseT ONOMNHUTENBHbIE XapakTepUcTukK, Tpebylowmreca unu Heob-
Xo4WMble ANA BbIMONHEHWSA MOAyns

LibURLs [aHHbIM aneMeHT npencTaBnaeT yHuduuMpoBaHHble ykaszatenu pecypca (URL) unu nytum k
6ubnunoTtekam, HeoBXoAMMbBIM MOAYIKO B HaYarne ero BbiMoNHeHUs

additionallnfo [aHHbI aneMeHT cofepXWT AOMOMHUTENbHYK WHopMauui o nepemeHHbX. OH MoxeT
HE MMETb HW OOHOTO MMM WMETb HECKONbKO 3Ha4YeHWi, 3agaBaemblx C MOMOLb aTpubyTa
«|tem», Kaxgoe 3Ha4YeHWe KOTOPOro COCTOMT M3 napbl «name» (MMA) 1 «value» (3HauyeHwve)

XML-cxema gns knacca ExecutableForm:
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="https://www.w3.0rg/2001/XMLSchema™>
<xs:element name="Item">
<xs:complexType mixed="true">
<xs:sequence>
<xs:element ref="Name" minOccurs="0"/>
<xs:element ref="Value" minOccurs="0"/>
</xs:seguence>
</xs:complexType>
</xs:element>
<xs:element name="Property">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute type="xs:string" name="name" use="optional"/>
<xsg:attribute type="xs:string" name="type" use="optional"/>
<xs:attribute type="xs:string" name="unit" use="optional"/>
<xs:attribute type="xs:string" name="description" use="optional"/>
<xs:attribute type="xs:byte" name="value" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
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<xs:element name="ExeFileURL" type="xs:string"/>
<xs:element name="ShellCmd" type="xs:string"/>
<xs:element name="Properties">
<xs:complexType>
<Xs:sequence>
<xs:element ref="Property" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Name" type="xs:string"/>
<xs:element name="Value" type="xs:string"/>
<xs:element name="LibURLs">
<xs:complexType>
<Xs:seguence>
<xs:element ref="Ttem" maxOccurs="unbounded" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<#s:element name="ExeForm">
<¥s:complexType>
<xs:seguence>
<xs:element ref="ExeFileURL"/>
<xs:element ref="ShellCmd"/>
<xs:element ref="Properties"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="additionalInfo">
<¥s:complexType>
<xS:seguence>
<xs:element ref="Item" maxOccurs="unbounded" minOccurs="0"/>
</%xs:sequence>
</xs:complexType>
</xs:element>
<#s:element name="ExecutableForm">
<xs:complexType>
<Xs:seguence>
<xs:element ref="LibURLs"/>
<xs:element ref="ExeForm"/>
<xs:element ref="additionalInfo"/>
</%s:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Mpumep nHdcopmaumu ona knacca ExecutableForm Ha ocHoBe XML-cxembl Ang knacca ExecutableForm:
<?xml version="1.0" encoding="UTF-8" 2>
<ExecutableForm>
<LibURLs>
<Item> ../lib/windows/modulelib.dll </Item>
<Item> www.module/org/windows/lib/modulelib.dll </Item>
</LibURLs>
<ExeForm>
<ExeFileURL> www.module.org/windows/exe/modulel.exe</ExeFileURL>
<ShellCmd> ./modulel.exe -r </ShellCmd> <!--this is example of shell command -->

<Properties>
<Property name="Shell cmd Argl" type="integer" unit="ncne" description = "verbose"
value ="0" />
<Property name="Shell cmd Arg2" type="uint8" unit="ncne" descripticn = "Warning
level™ wvalue ="2" />
</Properties>
</ExeForm>
56
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 60 /68

CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-60.2.7.1-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69490
https://gostexpert.ru/gost/gost-60.2.7.1-2024?utm_source=pdf&utm_medium=69490&utm_term=page

FOCT P 60.2.7.1—2024

<additionalInfo>
<Item>
<Name> update date </Name>
<Value> Jun. 24, 2023 </Value>
</Item>
<Item>
<Mame> additicnal info </Name>
<Value> added </Value>
</Item>
</additionalInfo>
</ExecutableForm>
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Mpunoxenwne D
(cnpaBo4Hoe)

Kak ncnonb3oBaTtb HHCIJDpMaLIMOHHbIe Mogenu

MHdopmaLoHHble Mogeny mogynei obecneynBalT pasHele BUAbl MHGOpPMaLUWM, KOTOpas MOXET NMoMoYb Mpo-
EKTMPOBLLMKaM, pa3paboTynkam Unu UHTerpaTopam npy CO3AaHUM HOBOTO MOAYMSA UIM COCTABHOrO Moayns. YacTte aTou
nHbopMauuy MOXET ObITe MCMONB30BaHa Ha paHHEeW CTaguM Co3A4aHvd, YacTe — Ha CTaausx NPOeKTUPOBaHWA W paspa-
BOTKM, @ 4ACTb — Ha CTaguu IKCRyaTaLmuy.

MpumeyvyaHue — OUM gaBnaetcs abcTpakTHOW MOAENbIO, He NpegHazHa4YeHHoN ANS HenocpeacTBEHHOW pea-
nu3aumu. lNone3osatensM HeoBXoaMMO MCNOMb30BaTE KOHKPETHBIE MHPOPMAaLMOHHBIE MOGENN NPOrpaMMHbIX Mogynen,
annaparHbIX Mogyrnen n Modyrnew ¢ annapaTHbIMK 1 NPOrpaMMHbIMU CBOMCTBaMM.

Ha pucyHke D.1 npeacraBneHsl B3aMMOCBA3W MexAy UHopMaLmMe o Moayne 1 3avHTEPECOBAHHLIMW B HEIW nuua-
MU, Korga uHpopmauus o Mogyne npefcTaeneHa Ha ocHoBe 06Leil MHOPMAaLUVOHHON MOAENU.

Paapabominku
OpYrUX Mogynen
® Paspabormink
KOHKpeTHOro
Mogyns

= &

WudhopmaLuua

CuCTeMHbIi 0 Moayne

WHTerpaTop

PucyHok D.1 — BaaumocBsaan mexay uHopmMmaLmen o Mogyrne U 3auHTepecoBaHHbIMU B HEl NuamMu

WHdopmauvoHHele Mogenu CTPYKTYPUPOBaHbI B BUAE HECKONbKUX cybmopenel, kak onncaHo B 4.2. lNonb3osatenu
B MepByH ovepenb MOryT MonyyMTh cBefeHusa ob maeHTudukatopax 1 obLly MHpopMauuio, KOTopasa BKIHOYAET Onu-
caHue, cBegeHusa o6 M3roToBUTEnNe, NPUMEPbLI, MASHTUMUMKATOP, TUMLI MOAYNEeW U annapaTHO-MpPOorpamMMHbIe CBOWMCTBA
Moaynsa. Ecnu HayaneHas uHdopMauus o Mogyne COOTBETCTBYET TpeboBaHWAM MONs3cBaTENEN, TO OHU MOTYT O3HaKo-
MUTLCA ¢ Bonee noapobHON MHopMaLUen o Moadyne ¢ NOMOLLLI0 MHOPMaUKUK, XpaHALWEeNnca BO BHYTPEHHUX Knaccax.
Ecnu Heobxogumo, oHM mMoryT paspaboTaTb AOMNOMHUTENBHYH MHOPMaUUIo O MOAyNe, BKMYaa ero MoavduKauuo 1
pacLuMpeHune ero hyHKLWIA UM CepBUCOB.

B yacTHOCTW, MHTErpaTopbl MOAYIEN, Kak Nnonb30BaTenu, UMEKT BO3MOXKHOCTL paspabaTteiBaTe uHopMaLmio Ans
HOBbLIX MPOrpamMMHbIX U annapaTHbIX MOAYNel, KoTopble HeobXoaWMbI ANA NOCTPOEHUSA HOBOMO COMETaHWUA MOAYMEN.

WMHdopmauumsa, cogepxawasncs B obwen MHpopMaLMOHHOM ModeNn, MOXET OblTb MCNONb30BaHa Ha pasHbIX cTa-
OMAX KU3HEHHOTO Uukna mogyna. B tabnuuax D.1—D.3 npeacraBneHa nHdopmauua, npegHa3HadeHHan ans UCnonb30-
BaHWS Ha KaXOO0N M3 YEeTbipex cTaauii XKU3HEHHOMO LMKNA: NPOEKTUpoBaHue, paspaboTka, akcnnyaTaunsa U TEXHUYeCcKoe
obcnyuBaHue.

Tabnuua D.1— WMcnonb3oBaHve nHhopmaumm 06 annapaTHbeIX MoQynsx (BKMKYasa cocTaBHble MOgynn)

Vinis 78FA. (4N BHYTRAH: [poekTupoBaHne Paspabortka Skennyatayus Textutiackoe
Hero knacca obcnyxusaHue

Genlnfo M M X M
IDnType M M X

Properties M M X M
|OVariables X X X X
Status X X X X
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WmsTeramm BHyTpet: [MpoekTupoBaHne Pa3paboTka 3kcnnyarauns TeRHMRCIOR
Hero knacca obcnykmneaHue

Services 2 0 (0] X (0]
Infra M M M M
SafeSecure M M M M
Modelling 0] o X (0]
ExecutableForm (0] 0] X O

M: obazartencHo, O: dhakynsTaTuBHO, X: HE UCNOMb3YEeTCS.

& CepBU1ChI MCNONb3YIOT NpY 06BbEOMHEHUN C APYTMMKW MOZYNAMW, NPUMEpL] NpeacTaBneHbl B Tabnuuax 4.2 n 4.3.

COCTaBHbIe MOLYIN)

Tabnuya D.2 — Vcnone3oBaHue nHdopmMaluy © MOgYnax ¢ annapaTHeIMU U NPOrpamMMHbIMU CBOWCTBAMU (BKMOYas

WA Tera i BHyTHoH- [NpoekTnpoeaHue Pazpabotka Jkcnnyarayma Texinuscicn
Hero knacca p P P yarat, obcnyxnBaHme
Genlnfo M M (0] M
IDnType M M 0] M
Properties M M 0] M
|OVariables (] @] (0] O
Status (] (0] @] 0]
Services @ M M M M
Infra M M (0] M
SafeSecure M M (0] M
Modelling 0] 0] X (o]
ExecutableForm M M M M

M: obsazatensHo, O: dhakynsTaTMBHO, X: HE UCNOMNb3YEeTCS.
2 CepBUCHI UCMONb3YIOT NP 06BEAUHEHUN C APYTMMIU MOZYNAMK, NPUMepL! NpeacTaBneHs! B Tabnuue 4.1.

Tabnwuya D.3 — VcnonbaoBaHue MHGOPMAaLUK O MPOrpaMMHBIX MOAYTSAX M COCTABHbIX MOOYMSX, BKMHOMAs! MporpaMm-

HblE MOOYIN n/unm MOAynn ¢ annapaTtHbIMKU U NporpaMMHbBIMW CBOMCTBaMMu

WMsa Tera unv BHyTpeH-
Hero knacca

[NpoekTupoeaHue

Paszpabotka

Jkennyarauus

TexHuuyeckoe
obecnyxmBaHue

Genlnfo

=

0]

M

IDnType

Properties

IOVariables

Status

Services

Infra

SafeSecure

Modelling

o=l l=glglglgl=

ol |lglglglglg

ExecutableForm

=

=

=X |IE(=E|=E|E

fjlo|ZlIT|IZ=|IZ|IEE|IEE|Z

M: obasatensHo, O: dakynsTaTMBHO, X: HE MCNOMb3yeTc.
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MHdhopmayuio, NpeaHasHavyeHHyo ang ctaguii NpoeKkTUPOoBaHUA, pa3paboTku U TEXHUYECKOro 0BCNYKMBaHUSA, UC-
Monb3ytoT rMaBHLIM 00pa3oM NONb30BATENW NPW BhIMOMHEHWU UX 3a4a4y.

MHdhopmMauuio, NnpeaHazHavyeHHyo Ansg cTaauu SKCnnyaTauum, UCnonb3yloT rMaBHeIM 06pa3oM aBToOMaTU3MpoBaH-
Hble MpOLLECChI, BKMYaa MHhopMaUmi 0 ApYrMx MOOyNnax B CUCTEME, COCTOALLEN U3 HECKONBKUX Moaynei. WHdopma-
uMs, OTMEYeHHas Kak «obsizatenbHasi» B Tabnuuax D.1 — D.3, gpomkHa BbITe NpegocTaeneHa paspaboTymkoM Momyns.
ABTOMaTM4eCkMe cpencTea, paboTaolwme ¢ nogobHeIMW MOAENAMM, OOMKHBbI OTKa3aTbCH OT BbINOMHEHWA MMM OTKIMOHWATL
MOoAenb Kak HedoMNMyCTUMYH, ECIIA B HEI OTCYTCTBYET MH(popMauus, NoMedeHHas Kak «obasatensHasy». OgHaKko HUKaKuX
OOMOMNHUTENBHBLIX TPeboBaHWA He NpeabABNAETCA K NONb3oBaTernto MOAYNA B OTHOLUEHMW WCMOMb30BaHWA KakoW-nvbo
nHcpopmaumm 13 modenu. VHgopmauus, noMedeHHas Kak «He UCMOonb3yeTcs», He AOIMKHa NMpUcyTCTBOBaTbL B MOOenu
no6oro Moayns COOTBETCTBYHOLLENO TUMNA, OOAHAKO B ABHOM BUE HE ONpedeneHo, Kak aBToMaTU4eckue CpeacTBa AOMKHbI
[elCcTBOBaTb B JaHHOW CUTYaLMK.

B Ttabnuuax D.1 — D.3 npegcraeneHsl MHOOPMaLMOHHBIE MOOENW TPEX TUNOB MOAYMNEW. annapaTHbIX Mogyren,
Moaynei ¢ annapaTHeIMA U NPOrPaMMHbBIMIU CBOMCTBaAMM M MPOrpamMMHbIX MoAyneil cooTBeTCcTBeHHO. Tabnuua D.3 Takke
COOTBETCTBYET COCTABHLIM MOAYNSM, COCTOALLMM U3 NPOrpaMMHbBIX ModyNnen U Moaynei ¢ annapaTHbIMU U NPOrpaMMHbI-
MU CBOMCTBaAMW, MpUYEM NocrneagHue MOryT BKIKYaThL U annapartHbie Moayu.
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CDopmaT npegcrtaBneHnA Knacca

MpunoxeHue E
(cnpaBo4dHoe)

FOCT P 60.2.7.1—2024

Knacchbl onpegeneHbl B HaCToAWEM CTaHOapTe C MCNonb3oBaHMEM TabnuyHoro cbopmaTa, npencrtaeneHHoro B T1a-

onuue E.1.

Tabnuya E.1— TabnuuHbll hopmaT ona npeacTaBneHns knacca

Onucanue: <OnucaHue knacca>

BriBegeH una: <ms nopoXxgarwLero Knacca> unm <He npuMeHumo=>

ATpuUbyYThI
<ma atpmnbyTa=> <Twun atpnbyta> ObazartenbHbIiA UK Yumcrno obbekToB OnucaHne
hakynsTaTUBHbBIN
MeToabl
<Mma metoga ¢ Tunamu u | <Tun Bo3Bpawae- | OBs3aTenbHbIN vnn | OnucaHue
VMEeHaM1 napamMmeTpoB> MOFO 3Ha4YeHusa> dhakynsTaTUBHBIA
ATpubByTamu nepedmcriMmoro TMna AaHHbIX ABNSIOTCA NEPEYNCITUMBIE 3HAYEHWNS UM KOHCTAHTHI.
Mpumep npeacrtaesneHuns knacca MyClass npuseneH B Tabnuue E.2.
Tabnuya E.2 —lNpumep npeactaeneHus knacca MyClass
OnucaHwue: 310 npumep.
BbiBegeH uz: OMM
ATpubyThbI
attribute_1 String M 1 | JaHHbIi aTpubyT MCNonb30BaH ANa npuMepa
attribute_2 UnlimitedNatural M 1 | JaHHbIR aTpubyT MCNONb30BaH ANA npyMMepa
attribute_3 Real 0] N | OaHHbi aTpubyT MMmeeT Tun cnucka u3 N oObekToB
MeToabl
method_1() void M Onucanuwe metoga method_1
method_2 (paraName_1: Inte- | Integer M OnucaHuwe metoga method_2 ¢ napameTpamu
ger, paraName_2: String )

Tunbl NnapaMeTpoB METOA0B OTAENEHb! ABOETOMMEM « .
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Mpunoxenue OA
(cnpaBo4Hoe)

CBEFIEHMH O COOTBETCTBMU CCbLINOYHbLIX MeXAYHAapPOOHLIX CTaHOapTOB

Tabnuuya JA1

HauMoHaNnbHbIM U MeXrocynapCTteeHHbIM CTaHOapTam

O6o3Ha4eHWe CCcblNoYHOro CreneHb O6o3Ha4eHVe ¥ HAUMEHOBaHWE COOTBETCTBYIOLLErO HAUMOHAMNBHOMO
MeXayHapoaHoro ctaHhapTa COOTBETCTBUS cTaHgapTa

SO 22166-1:2021

MOD FOCT P 60.2.0.1—2022 (NCO 22166-1:2021 «PoboTbl 1 poboTo-
TexHu4eckue yctpoincTtea. MoayneHbeIi NPUHLMI NOCTPOEHUS cep-
BUCHbIX poboToB. YacTte 1. Obwure TpeboBaHua»

IETF RFC 4122

*

IEEE/Open Group 1003.1-2017 — *

* COOTBETCTBYHIOLLMIA HALMOHAMbHbBIA CTaHAapT OTCyTCTBYET. [1o ero NpUHATUS peKoOMEeHAYeTCs UCMOoMb30BaTh nepe-
BOZ HAa PYCCKWIA A3bIK AaHHOTO MEXAyHapo4HOro cTaHaapTa.

MpumeyaHne — B HacTosAwen Tabnuue Ucnonb30BaHo criegyloliee ycrnoBHoe obo3HadYeHWe CTeneHu cooT-
BETCTBWUA CTaHdapTa:
- MOD — moguchnumnpoBaHHbIiA cTaHOapT.

-

(1]
[2]
(3]

(4]

(5]
(6]
[7]
(8]

62

ISO 11179-5:2015
ISO 13482:2014
1ISO 13849-1:2023

ISO/IEC 19505-1:2012

ISO/IEC 19516

IEC 60529

IEC 62061

IEC 62443-4-2:2019

Bubnuorpaduma

Information technology — Metadata registries (MDR) — Part 5: Naming principles
Robots and robotic devices — Safety requirements for personal care robots

Safety of machinery — Safety-related parts of control systems — Part 1. General principles
for design

Information technology — Object Management Group Unified Modeling Language (OMG
UML) — Part 1: Infrastructure

Information technology — Object Management Group — Interface definition language (IDL)
Degrees of protection provided by enclosures (IP Code)
Safety of machinery — Functional safety of safety-related control systems

Security for industrial automation and control systems — Part 4-2: Technical security require-
ments for IACS components
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YK 006.034:004.94:007.52:621.865.8:681.5 OKC 25.040.30

Kniouesbie crnosa: poboTbl, poBOTOTEXHWYECKNE YCTPOWCTBA, MOAYIbHbIA NPVHLKM, CEPBUCHbLIE POBOThI, MO-
YN, MHQOPMaLMOHHBIE Mogenu
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