©EOEPANBHOE ATEHTCTBO
No TEXHUWYECKOMY PETYIIMPOBAHWIO U METPONOT WA

NPEABAPUTENBbHLIA [IHCT

HAUWOHANBbHBLIN
1r CTAHOAPT 930—
POCCUUCKOMN 2024
®EAEPALMUMU (MCO/M3K 21823-3:

2021)

UHcopMaLMOHHbIE TEXHONOINuU

WHTEPHET BELLEW

CoBMEeCTUMOCTb CUCTEM MHTEPHETa Belleu

YacTte 3

CemaHTU4YecKas COBMeCTUMOCTb

[ISO/IEC 21823-3:2021,
Internet of things (loT) — Interoperability for loT systems —
Part 3: Semantic interoperability, MOD]

WM3paHue ocbmumansHoe

Mockea
PoccHMACKMI MHCTUTYT CTaHAApPTH3aLWK
2024



MHCT 930—2024

lNpeaucnosue

1 NOATOTOBIEH Hekommepdeckum napTHepcTBoM «Pycckoe BuomeTpuqeckoe obulecTBo copei-
CTBUSA PazBUTUIO BUOMETPUYECKUX TEXHONOMIA, CUCTEM U KOMMYHMKaUWA» (Hekommepyeckoe napTHepCTBo
«Pycckoe BuomeTpuyeckoe obLecTeo») U PenepanbHbIM rocyAapcTBEHHbIM BIOONKETHBIM yupemaeHnem
«Poccuiicknin MHCTUTYT cTaHgaptuzauuuy (IBY «MHCTUTYT cTaHgapTusauuu») Ha ocHoBe coBcTBEeHHOro
nepesofa Ha pPYCcCKUIA A3bIK aHrMOA3LIYHOW BEPCHKM CTaHAAapTa, YKasaHHOoro B NyHkTe 4

2 BHECEH TexHu4eckum koMWUTETOM MO cTaHgapTn3auuu TK 194 «Knbep-thnandeckne cuctemMbl»

3 YTBEPXOEH W BBEAEH B AEMCTBWE Mpukasom defepansHOro areHTCTBa No TeXHUYeCcKoMy pe-
ryNUpoBaHWI0 U MeTponoriu oT 29 aerycta 2024 r. Ne 45-nHcT

4 HacTosawumid ctaHaapT sasnaetca MoanduuMpoBaHHbIM MO OTHOLWEHWIO K MeXOYHapOAHOMY CTaH4apTy
WMCO/M3K 21823-3:2021 «MHTepHeT Bewen (loT). CoBmecTumocTs CUCTEM MHTepHeTa eewen. YacTe 3. Ce-
MaHTU4Yeckas coemecTumocTbs [ISO/IEC 21823-3, Internet of Things (loT) — Interoperability for loT systems —
Part 3: Semantic interoperability, MOD] nytem uameHeHna otgenbHbix dipas (Cnos, 3HavyeHWid NnokasaTenen,
CCLIMNIOK), KOTOPbIE BbIAENeHb! B TeKCTe KypcMBOM. BHeceHWe yKka3aHHbIX TEXHWYECKMX OTKNOHEHWIA Hanpaene-
HO Ha yyeT noTpebHoCcTel HAUMOHaNLHOW 3KOHOMWKWY Poccuiickon ®eaepauui.,

HanmeHOBaHWEe HACTOALLEro cTaHoapTa M3MEeHEeHO OTHOCUTENBHO HaUMEHOBaHWA YKa3aHHOTo Mexay-
HapofHoro cTaHgapTta ans npueegeHua B cooteetcTBue ¢ [OCT P 1.5—2012 (nyHkT 3.5)

ﬂpaeuna npumMeHeHUA Hacmosuweaso cmaHé‘apma u anBEC}EHUFI' €e0 MOHUMOpUHea ycmaHoea/neHs! 8
roct P 1.16—2011 (pazdensi 5 u 6).

QedepansHoe azeHmemeo 10 MeXHUYECKOMY PeaynuposaHuly u memponoauu cobupaem ceedeHus o
npakmuYyeckomMm NpuUMeHeHUU Hacmosuwieao cmaﬁdapma, ﬂaHHb.‘E' CSeﬂeHUﬂ, d MaKkxe 3amMedaHus u npedno—
MHEHUA No codepxaHur cmarndapma MOXHO Hanpasums He noadHee veM 3a 4 mec do ucmeyeHUs cpoka eao
Qelicmeus paspabomyuky Hacmosweso cmarHdapma no adpecy: 107045 Mockea, CpemeHckul myruk, 8. 3,
cmp. 1, w/unu 8 @edeparnsbHoe ageHMCMe0 M0 MEXHUYECKOMY pezynuposaHuio U Memporoauu no adpecy:
123112 Mockaa, lNpecrerHckaa HabepexHas, d. 10, cmp. 2.

B cny4ae ommeHkl Hacmoswezo cmaHGapma coomeemcmeyrowas udgopmayus Bydem onybnuko-
gaHa 8 eXeMeCcAYHOM UHGhOpMayUoHHOM ykaszamene «HauyuoHansHeie cmaHdapmely u bydem pasmeuieHa
Ha oghuyuansHoMm catime @edepanbHoz0 a2eHmemeaa nNo MexHUYEecKoMy peaynuposaHuio U Mempooauu 6
cemu HMiHmepHem (www.rst.gov.ruj

© Odpopmnerne. ProY «WHecTUTyT cTaHaapTusaumnn», 2024

HacTosiwmi cTaHaapT He MOXET BbiTb NOMNHOCTLIO UMM YACTUYHO BOCMNPOWABEAEH, TMPaXWPOBaH 1 pac-
NPOCTPaHeH B ka4ecTBe oUUManbHoro uagaHnsa 6es paspeweHua PegepansHOro areHTCTBa Mo TEXHUYECKO-
MYy PErynupoBaHuio U METPONoruu
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BeegeHue

E}KBI'O,EIHD YBENUYMBaAETCA NCNONb30BAaHUME MHTEPHETA E!BLI.l,eﬁ (MB) B Takux obnacTax APUMEHEHKA, KaK
NPOW3BOACTBO, 3APABOOXPAHEHME W HOBLIE MeXOTpacnesbie NPUNOXEeHWA, CBA3aHHbLIE C YMHBLIMK ropofa-
MW (Hanpumep, BogocHabKeHWe, 3HepreTuka, TPaHCNopPT UKW 3apaeooxpaHedune). BonsWwWKWHCTBO cuctem KB
aapeicTeyoT obmeH WHopmaunn, ana obecnedeHWs koToporo Heobxoguma yHKUWOHaNbHasA COBMECTW-
MocTh. CyuwecTeyeT noTpebHocTL B MexaHu3Max obmeHa nHopMaureid 1 McnonsL30BaHUA COOTBETCT BYHOLLMX
[AHHBIX W ONUCAHWIA AAHHBIX.

Q)YHKLI,HDHEHI:-HBH coBMecTuMocTe KB OonpedendeTca Kak ycnewHoe BBBHMD}JEHCTBME Mexay CyLl-
HOCTAMM, YkasaHHeiMmu B FOCT P 70924, Hanpumep mexay cnyxbBamu MB, npepoctasnsemeiMn pasHbiMi
nocraewmkamu cnyx6 MB. dyHkumoHansHaa cosmecTumocTs MB ofecneywnsaeTtca nyTeM WMCNOMb3CBaHWA
acnekTHoW Mmogenu, onpegenedHon B [MTHCT 644, Bknio4arolle NATL ACNEeKTOB: TPaHCMOPTHLINA, CUHTaKCuYe-
CKWIA, CEMaHTUYECKWUIA, NOBEOJEHYECKMIA U acnekT NonuTUKA.

CemaHTuuyeckan dyHKUWMOHaNLHaa coemecTiMocTe MB — aTo acnekT, koTopblii obecnednsaet obmeH
AdaHHBIX Mex gy CncTemamm WMB ¢ ncnonbzoBaHnem noHATHBIX VIHCbODMHL[HOHHbIX Moneneiﬁ O3aHHBIX (HJ‘IH ce-
MaHTHYeCKUX 3HadyeHuit). CornacHo [7]:

«CemaHTM4YecKkan OyHKLHWOHANBHAA COBMECTUMOCTE AOCTUrAETCH, KOrda B3auMOaencTBYOWME CUCTE-
Mbl NPUAA0T OOHO WU TO Xe 3Ha4YeHue DBMEHHBEEMOM)' CprlFMEHTY AOaHHBIX, obecneynBas coOrmMacoBaHHOCTE
OaHHbIX B pa3HbiX CUCTEMAX HE3ABUCMMO OT oTOenksHoro hopMaTa JaHHbIX. [laHHaa cormacoBaHHOCTL 3Haye-
HWiA MoXeT BeITh NonyyeHa Nubo 13 yxe CyLLEeCcTBYIOLWMX CTAHAAPTOR WK cormalleHuii o popmare v 3Hade-
HWAX OaHHBIX, nnbo AvHaMr4eCKknmMm crnocofbomM © MCrons30BaHUeM oﬁu.mx CJ‘!OBEIpEﬁ B d)OpME CxXemMbl W/NNK
noaxoaa, oCHOBRAHHOM Ha OHTONOMMW . .

Kak nokazaHo Ha pyucyHKe 1:

- CEMaHTHn4YecKkan EtJy’HI{LlHDHEU'IbHaFI COBMECTMMOCTE C3Ha4aeT, 410 MHd}DDMELLHFI B Pa3aln4Hblx HHdCIOp-
MaUWMOHHBIX MOogenax NaHHbIX MOXKET BbITh nepeeejeHa B NOHATHOE 3HaYEHWE KU BbIThL 0BMEeHeHa MeXx Oy npn-
NO¥EeHWAMK,

- CEMaHTM4YecKaa MYHKUMOHanNbLHaA COBMECTMMOCTe obecnevymMBaeT AnA NPUNOXKEHWI BO3MOXHOCTb No-
HUMaTb obMeHrBaemyr MHhopmauwWio;

- cemMaHTHUdecKan {pyHKLI,Ia‘IOHaTIbHaH coBMecTUMocTs VB obecneuneaeTtca nyTem BkI30OBA cnymﬁ U HUC-
NonNbL30BaHUA KOHKPETHEIX 3HaHWUIA 1 noHAaTHIA WB.

CnywGbl

PucyHok 1 — CemaHTvyeckas gyHKUWOHaNkHas coBmecTMMmocTe VB

CemaHTu4eckas EbYHI(LI,Ia'[OHﬂJ'IbHaSI COBMECTMMOCTE obecnedynBaeTcs nyTem Mcnore3oBaHnA metagaH-
HbIX MNW ONUCaHWA aaHHbiX. B MT-cucTemMax nogxon NpeaocTasneHns JaHHbIX Y ONUCaHWA WKMPOKO UCNonb-
3YETCH, HanpuMep:

a] Ans ONMcaHna Cogepxrumoro basbl AaHHbBIX MCNONMb3YHTCA KOHUENTYalnbHble CXeMbl;

b) nna otobpaxeHua cofepxUMOro 3anucy 6asbl 4aHHLIX UCMONBL3YOTCA CTPYKTYDLI 3anucei.

Kak nokazaHo Ha pucyHke 2, MHorue cny*6ol, BolabiBaeMbie ONA obecnevyeHus cemaHTUYeckKon QyHk-
LI,MOHa]'IbHDI:‘I COBMECTMMOCTH, WMCNOMNb3YKHT MEeTdlaHHble, YTO NO3BONAET WX OGHEPY}KHBETb. NOHMMaTE W
(NnoBTOpPHO) UCNONL30BATE.

A%
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CemaHTHYackas

OYHKUMOHENEHER
COBMBCTUMOCTR OGHapyeHna

MeTagaHHbie MeTapaHHbie

PucyHok 2 — MecnoneaoBade MeTaganHelx npr obecneveHni CeMaHTHYeCcKon
thYHKUMOHANBHOW COBMECTUMOCTH

MerapaHHele obecneunsatoT obllee NoHUMaHWe 0BMeEHUBaEMEIX AaHHbBIX Ans cuctem UB. Ha pucyHke 3
NoKazaHo, KaKk meTafaHHkIe onuceIBaloT (npaeelil cTonBeu) v onpenenstoT (Neeslid cTonbew) aHadyeHne aaH-
HbIX ANS KOHKPETHOW KOMHaTHOW TeMneparyphbl.

MeTagaHHsle
aar-uka LAFaRZ2
UuID

busuuackan + {cnankua A)
CYLUHOGTE LAFOR22
Caciicteo Temneparypa, K
-
FHAUSHUS
o T
= ———

.- — BLXOHLIE AaHHLIE NG 3anpocy MeTafaHHbLX NaT4yuHa;
- — BbIXOAHLIE ONepaTHBHEIE AaHHLe aaTydka (ID W sHaveHMe);

. — Ma@TagaHHbIe Oaridka

PucyHok 3 — MHopMaTHBHOCTE OaHHBIX, ONUCAHHBIX METAOaHHEIMK

3HaHWs, KOTOpLIE NpeacTaBnAlT MeTagaHHele, MOryT BLITe ONKMCaHbl C NOMOWLIO oHToNorMiA. Ceman-
TMYeckas yHKUMOHaMLEHas CoBMecTUMOCTe Tpebyer oBleaocTynHeIX, OAHO3HAYHBIX, MaLUWMHOMOHATHBIX
MeTaJdHHLIX OnA obecneyeHna BO3MOXKHOCTW 0bMeHa MHdJDpM&uHeﬁ C MCNONbL30BAHWEM METaOdaHHbIX. Pas-
paboTka BonbWKWHCTEA METAAAHHBIX NPOBOAWTCA HE3ABMCUMO, YTO 3aTPYAHAET CEMaHTUYECKDE B3anuMoaen-
CcTBME CYyWHOCTEN unu npunoxerui MB u orpanuymeaeT npumeHeHue cemanTukm 8 UB. HacToawwin ctanpapt
onpegendeT nogxoq K ceMmaHTuJyecKon (byHI{L[MOHHJ'IbHOI:‘I COBMEeCTMMOCTW, OCHOBaHHbLIA HA WUCNONb30BaHWK

%
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oHTONorMK Ans paspaboTkm K cneunduUMPOBaHUA MeTagaHHeIX, 4ToBLl AaT4uKKM, YCTPOMCTBA, CUCTEMEI U
cny®BGbl MOTMM MCNOMNB30BaTh METaAHHbIE W AaHHBIe NMYyTeM NMPUMEHEHWS OHTOMOMWIA ANA OOCTWKEHWA ce-
MaHTUYECKOH (DYHKLMOHANBLHOW COBMECTMMOCTW. HacToAuwmiA ctaHaapT npeqHasHadeH, B TOM 4Yucne, Ans
WHXEHEPOB-OHTONOMOB U WHX¥eHepoB cucTem WB, KoTopble NPOeKTUPYIOT CeMaHTHYeCKy0 YHKUWOHaNLHY O
coBMecTMMOoCTb cuctem WB.

Hactoawwin cTaHpapT onpeaenseT Takke MeTodbl U cnocobbl obecneyvyeHus CEMaHTUHMECKON COBME-
ctumocTu cuctem WMB. Pasgen 5 onpegenser npouecc obecnedyeHus GeMaHTUHecKon (yHKUMOHaNnsHon co-
BmectumocTtu MB. Paagen 6 onpegensert ynpaeneHwWe MU3HEHHBIM LMKNOM CEMAaHTUYECKON (DYHKUWOHANBLHON
cosmecTumocTn MB.

CnpaBoyHble NPUINOKeHWs coaepxar JONONHUTENbHY WH(MOPMaUW M pekoMeHdaunn. MNpunoxeHns
A, B v C cogepxar pekomeHgaunum No M3y4eHuIo CeMaHTUYecKon yHKUMoHansHoW coBmecTumocTn MB, pas-
paboTke cemaHTU4eCcKon PYHKUWOHanNbLHoW coBmecTuMocT VB 1 ynpaBneHuio MUIHEHHLIM LIMKIOM CEMaH-
TWUYECKON (PYHKUMOHANBHOW coBMecTUmMocTu WIB, cooTeeTcTBeHHO. lpunoxenue D copgepxuT oHTOnoruye-
CKYH cneumdrkauno TMNoBon apxmutektypsl MB, onpenenentyo 8 FOCT P 70924. MpunoxeHwe E cogepxuT
CYLIECTBYHLUWE OHTOMNOMMMW, NPUMEHWMbBIE ANA CEMAaHTUHECKOW hYHKUMOHaNsHOW coBmecTumocT VB.

VI
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NPEABAPUTENbHbLIA HAUMOHANBHBLIA CTAHOAPT POCCUACKOWN ®EAEPALIUU

WHdopmayoHHbIE TEXHONOMMK
MHTEPHET BELLEWN
CoBMeCTUMOCTL CUCTEM UHTEPHETA Bellel
YacTte 3

CemMaHTU4YecKas COBMECTMMOCTb

Information technology. Internet of Things (loT). Interoperability for loT systems.
Part 3. Semantic interoperability

Cpok gectena — ¢ 2025—01—01
Ao 2028—01—01

1 O6nacTb NpUMeHeHuA

HacTosauwwi ctaHgapT onpegenaeT OCHOBHbLIE KOHUEMLMWN CeMaHTUHEeCcKOW QyHKLWOHANEHOM COBMECTH-
MOCTK cucTem MB, aBnawoLWencs 4YacTeio acnekTHon modenn MyHKUWOHaNneHoW COBMECTMMOCTW B COOTBET-
cTBlu ¢ MHCT 644—2022, B TOM HuUCne:

- TpefoBaHWA K OCHOBHLIM OHTONOTMAM AN CEMaHTUYECKON YHKUMOHANLHOW COBMECTUMOCTH;

- pekoMeHgauun No UCNonbL30BaHWK OHTONOTMIA U paapaﬁo‘me NPUNOXeHWH Ans KOHKPETHLIX NpegMeT-
Heix obnacTen, BkN4Yana HeobxoguMocTe obecnedYeHns PaclWnpPAEMOCTI W NOAKMIDYEHWA K BHELWHWM OHTONO-
TMAM;

- MexnpeameTHy cneuudukaynin v Gopmanuzagmio oHToNorMin 4na obecnedyeHusa cornacoBaHHOr
MCNonNeE3CBaHWA CyLWeCTEYHOLWMX OHTOMOIMA,

- COOTBETCTBYHILWMKME oHTonormn VB c© ykazaHnem xapakTepvCcTWK MOOYNbHOCTY, PaclUMpPAEMOCTH, BO3-
MOMXHOCTH NOBTOPHOMO MCNOMb30BaHWUA, MacLITabupyemMocTi, B3aMMogencTBUA C OHTONoruaAMKM bonee Bbico-
KOro ypoBHA M T. O.;

- BapuaHTbl WCNONL30BaHWA W cueHapuu cnyxb, pemoHcTpupyrowmne notpebHocTn n TpeboBaHmsa ce-
MaHTW4eCcKOW (DYHKLUMOHANLHOW COBMECTUMOGTH.

2 HopmaTuBHbIE CChINKK

B HacTosLwemM cTaHaapTe UCNoSb30BaHbl HOPMaTUMBHLIE CCbIMKK HA Cneaylowue cTaHnapTbl:

FOCT P 57193 CucmeMHas u npozpammHasn uHxeHepus. [Npouecch! MU3IHEHHD20 Uukna cucmem

FOCT P 70924 (MCO/M3K 30141:2018) MHbopmayuoHHsle mexHonoauu. MieimepHem gewel. Tunoeas
apxumexmypa

FOCT P MCO/M3IK 29100 MuchopmauuoHHas mexHonoeus. Memods: u cpedemea obecnedverus Ges-
onacHocmu. OcHoskl oBecneyeHUs NPUBaMmMHOCTIU

MHCT 644—2022 (MCO/M3K 21823-1:2019) MHhopmauuoHHsle mexHonozuu. MrmepHem seuwjeu. Co-
8MecmuMocmb cucmem UnmepHema eetel. HYacme 1. Cmpykmypa

MpumedaHume — [MpU NONL2IOBAHWN HACTOALMM CTAHAAPTOM UenecoobpasHo NpoBRepuTeL AEWCTBUE CChINOY-
HbIX CTaHAapTOB B MHOPMaLWOHHONA cucTeme ofLero None3oeadia — Ha ofuuMansHoM canTe PegepansHoOro areHT-
CTEA N0 TEXHUYECKOMY PErYNUPOBAHKUID M METPOMNOrKMKA B CETW MIHTEPHET MNK No eXeroaHoMy WHhopMauWoHHOMY yka3a-

MapnaHve ocbmumansHoe
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TEenw uHELLIﬂCIHEIJ'IthEE CTEHﬂEIpTH » KDTprIITﬂ nnyﬁnnmsaH Mo COCTOAHWID HA 1 AHBADA Ter(ymero rooa, 1M no EhlnyCHaM
EXEMECAYHOTO MHOPMAaLMOHHOID yKasaTena «HauMoHansHbIe CTaHaapThl» 3a TeKyWwWid rog. Ecnv sameHeH CobINoYHbIf
cTaHOapT, Ha KOTOPLIA AaHa HeaaTWpoBaHHAaA CCbINKa, TO PeKoMEeHOYETCs MCNOMNL30BaTh ASHCTBYIOWYH BEPCHID 3TOrD
CTAHOAPTA C YYETOM BCEX BHECEHHLIX B AaHHYH BEPCWMIO MaMeHeHui. Ecnn 3ameHeH CChINOMHBIA CTaHaapT, Ha KOTOpbLIA
[aHa AaTupoBaHHas CChIKa, TO peKoMeHAyeTCA WCNoNE30BaTe BepPCHI0 3TOMD CTaHAapTa C ykaz2aHHbIM BbILLE rogom yT-
BEpPXOEHUA (NpUHATKUA). Ecnn nocne yTRERXOEHWA HACTORLErD CTAaHOAApTa B CChINOYMHLIA CTAHOAPT, HA KOTOpLIR aaHa
AaTUPOBaHHAA CChINKA, BHECEHO W3AMEHEHMWE, 3aTparMBaldWEE NONOXEHWE, HAa KOTOpPOE JaHa CChinKka, TO 3TO NoONaxeHWe
pekoMeHOyeTCA NpPUMEHATE fea Yy4eTa AaHHOro WaMeHeHnA. Ecnu cosinoyHsiA CTaHAapT OTMeHeH bea 3amMeHkel, To Nono-
JKEHMWE, B KOTOPOM JaHa CChINKA HAa Hero, pekoMeHOyeTca NPUMEHATL B HacTK, He 3aTparvBakLLER 3Ty CCIMKY.

3 TepMuHbI U onpeaeneHusa

B HacTosIWEeM cTaHaapTe NpuMeHeHbl TepMuHbl o (MHCT 644—2022, a Takke cheayouine TepMUHbI ¢
COOTBETCTBYIOLUMK ONpeaeneHUaMI:
9.9

MeTafaHHble (metadata): [laHHble, KOTOpble ONpeAensAlT U ONUCLIBAKT APYrue AaHHbIe.
[FOCT P UCO/M3K 11178-3—2012, 3.2.18]

3.2 ouTonorusa (ontology): Cneundukalua KOHKPETHBIX (ABCTPAKTHBIX) CYLIHOCTER U OTHOLUEHUA MeX-
Oy HUMK B paccMaTtpusaemMoi npeaAmMeTHon obnact 3HaHWi.

Mpumeuanue — [laHHas cneyndmkauma gomuHa BbiTe AOCTYNHA B SNEKTPOHHOM BUOE.

4 CokpalieHus

B HacToAwem cTasHgapTe NpUMeHeHsl cnedylolne CoKpalleHns:

APl — nporpammHblid uHTepdelic npunoxenus (Application Programming Interface);

CoAP — npoTokon orpaHnyerHoro npunoxeHus (Constrained Application Protocol);

ETS| — EBponelckuil MHCTUTYT TEMEKOMMYHUKAUNOHHBIX cTaHgapToB (European Telecommunications
Standards Institute);

HTTP — npotokon nepeaa4u runeprekcta (Hypertext Transfer Protocol);

IDE — wHTerpvpoBaHHas cpega paspabotkm (Integrated Development Environment);

JSON-LD — chopmaT onucaHna KOHTEHTa ¢ NOMOLLLK OBBEKTOR CroBaps CBA2aHHbIX OaHHbIX (JSON
Linked Data);

LOV4loT — cBAsaHHblie OTKpbITblE crioBapw AnA wHTepHeTa Bewewn (Linked Open Vocabularies for
Internet of Things);

OCF — ortpacnesas opraHu3auus no paspaboTtke crtaHpaptoB, toHn «OTkpeiTan ceasbr (Open
Connectivity Foundation);

OWL — a3blk onucaHnsa OHTOMOTMIA ONa cemMaHTuyeckoid nayTuHel (Web Ontology Language);

OWL-S — oHTOnoOrMa, nocTpoeHHaa noeepx Asbika OWL;

PKI — uHpacTpykTypa OTKpbITEIX Knoden (Public Key Infrastructure);

RDF — cpepa onucaHus pecypca (Resource Description Framework);

RDFS — cxema RDF (RDF Schema);

SAREF — cnpaBo4Huk no ymHbeIM npunoxednam (Smart Applications REFerence);

SPARQL — fA3bik 3anpocoB K AaHHbIM, NpeacTaeneHHsiM no mogenu RDF (SPARQL Protocol and RDF
Query Language);

SSN — cemaHTHYeckan ceHcopHaa ceTe (Semantic Sensor Network);

UML — yHucbuympoBaHHbiid A3sik mogennpoeadus (Unified Modeling Language);

URI — yHudrumpoBaHHeiin ngeHTudukatop pecypca (Uniform Resource Identifier);

URL — yHudnumposaHHelid ykaaaTene pecypca (Uniform Resource Locators);

XML — pacwmpsembiid Aseik pasmeTtiu (Extensible Markup Language);

XMPP — pacwvpaemslii npotokon obmeHa coobuieHuamu n nidopmaumeld o npucytctaun (Extensible
messaging and presence protocol);

W3C — KoHcopuuym BecemupHon naytudel (World Wide Web Consortium);

MM — ucKycCTBEHHbIA MHTENMNEeKT;
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KT — nHdropmaumMoHHO-KOMMYHUKALMUOHHBIE TEXHONOMMHK;,
WUT — uHdopMaLMOHHBIE TEXHONOMMMK;

VB — uHTEpHET Bellel;

2D — geymepHbin (2-dimensional).

5 MNpouecc obecneuyeHnn ceMaHTUYECKON PyHKUMOHANLHON
coBmecTumoctu UB

5.1 Obwme nonoxeHus

CemaHTtdeckas thyHKUMOHaNeHasa coemectumocTs VB obecnevynsaer obmeH faHHeLIX Mexay cuctema-
M B ¢ MCNONb30BaHWMEM MOHATHLIX UHAOPMALWOHHLIX MOAENer AaHHbIX (MM CeMaHTUYECKWX 3HAYeHWMA).
Takue I-'IHd]OpM&L{HOHHbIB MoOenu OCHOBaHblI Ha OHTONONMAX, KOTOpkIE NpeacrtaenalT coboi npurogHeble K
npoueccHoi o6paboTke cneyndvkauuy NOHATHUIA KU OTHOLUEHWIA, CBA3aHHLIX ¢ cuctemamn VB, CemanTtuye-
ckas yHKUWMoHanbLHas coemecTuMocTe VB cofericTeyeT obecnedyeHnio cBOWCTE chyHKUMOHANBHOW CoBMe-
CTUMOCTW, NOBTOPHOIO NCNONb30BAHWA, MaCUJTEIﬁprEMDCTH 1M HaJexHOCTH. HHCTDHLL{HIVI CTaHoapT npeaHa-
3HayeH gna.

a) UH¥EHepOoB-OHTOMOroB, pa3pabaThiBalolWmMX OHTONOMMK B NpeaMeTHol obnacTu;

b) wHxeHepos cuctem VB, paspabateiBawiux cuctemsl MB 1 MHTErpupyoLIMX BO3MOXHOCTH CEMAaHTH-
YeCKoW (PYHKUMOHANEHON COBMECTUMOCTH,

HacTtosawwit ctaHgapT npefocTasnsaer MHKeHepaM-oHTonoram W uHxeHepam cuctem VB tpebosanua
4] CI'IELtHdJI.-‘IKHLI,HH METOO0B ANA NOATCTOBKKW W NPOEKTUPOBAHWA CeMaHTUYeCcKon ld}j.;’HI(LI,I."1C!HaJ'Ibf-IDIF'I COBMECTH-
MOCTHK (PUCYHOK 4).

_ Wononbaosanme _[ PR R QR ]
- —[ ikenep cicrem UB ]

Hacrosuwuit crannapr

TpebosaHnR M METOOb!
Copepwarive ofecne4eHUA OAWHAKOBOR
e VHTEpNpaTaym
MHBOPMELMOHHBIX
MOO@IBN JaHHbIX

Lianu HcnenssoeadKe cuctemamu B
#|  [GHATHbIX UHEPOPMAELIMOHHEIX
Mofenei AaHHbIX

PucyHok 4 — Lenun HacTosLWEro cradnapta

HacTtoawwi cTaHaapT onpenenseT Asa Tuna TpebosaHuii:

1) TpebBoBaHnA K cemaHTU4eckol yHKUWOHAaNBEHOR coBmecTumocTn VB, kacawwmecs cozgaHua WH-
chopMaunOHHBIX Mogenei gaHHblx, paspaboTkM n uHTerpaymm byHKuuin MHTepnpeTauyum B cuctemsl UB;

2) TpeboBaHWA K MUIHEHHOMY UMKITY, Kacawwmecs ynpaeneHusa nepumMeTpamMi MHpopMaynoHHoRn Mo-
Oenu gaHHbIX, pazpaboTke U nogaepxke WHOpMaUWOHHON MOLAENN SaHHBIX,

5.2 TpeboeaHMA K Npoueccy obecnevyeHUA ceMaHTU4YecKoW coBmecTumocTu MB

JomxkHbl BbITh NPOBEAEHL! CNEAYKLIWE NPOLECCHI:

- cosnaHwe WHOPMaLMOHHOR MOdenW QaHHbIX;

- UHTerpaumna dyHKUMOHaNbHOCTU CeMaHTUYEeCcKON COBMEeCTUMOCTH;

- MHXEeHEepHas NofaepXKka CeMaHTUYecKon (yHKLNOHANBHOW COBMECTUMOCTHU.

B tabnuue 1 anA KaxOoro npouecca npefcrasnedbl TpebosaHus ¢ ykasaHuem 0BOCHOBAHWA W pe-
ayneTaTa.
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Ta6nuuya 1 — Tpeboeanua k npoueccy obecneyeHns cemMaHTUYeckon coBmecTuMocTu VB

CTW CemaHTHue-
CKOWM COBMECTW-
MOGTH

cuctemel MB ana obmena
MHopMaumeil 0 byHKLKH-
OHAMNLHOW  COBMECTMMO-
cTu yctpoicte MB

BKNKOYaA TexXxHu-4ecKe napameTphl (Ha-
npyuMep, ApavBepkl, NMPoOTOKONk!) U Ce-
MaHTM4eCKMe napamMeTpbl (Hanpumep,
QYHKUMOHANBHOCTE NpunoxeHuit). OB6-
MeH nNapameTpami COBMECTHMOCTHA C
WCMONb30BAHWEM METAfaHHbLIX MOXEeT
NPONCXOOWUTL [0 HOMUHANLHOM paboTsl
ycTpoicTea. MetagaHubie moryT ObiTe
npegcraenedHbl B EMOE CXEMbl MW Noa-
cxXembl ¢ ucnonbaosanmem OWL, XML
M JSON-LD.

O6MeH MOXET BKMNO4aTb MPOKCKU-CEp-
Bep, ecnu yetpowcteo VB He moxer
NpenocTaenTs (QYHKUWOHANBHOCTL Ha-
npsMyo

Mpouecchl Tpebosanue OBocHoBaHWE Peaynkrar
CospaHue Heobxogumo  npoeectn | Cuctemsl VB ocHoBadbl Ha obwen ap- | MHdgopmaymoHHas — mMo-
WHtbopmaum- cbop oBwmMx 3HaHWA C | XMTEKType, YHKUMAX W cpedcTBax | genk AaHHbIX HA OCHOBE
OHHOW Mogenn ucnone3oeaHMem oblux | cBAzW, HanpumMep apartdvkax VB, wc- | cobpaHHbix M 3a00KyMeH-
AdHHbIX OHTONOTrMIM NonMnHAUTENbHBIX y(]TprI;ICTBS)(, LUNK3ax, TUPOBAHHBIX DﬁLI.I,HX 3Ha-

yerponcTeax MB HusAX 0 cucTeme MB
Heobxogumo  npoeBect | Cuctemel MIB moryT otHocuTees K koH- | WHdopmauywonsHas mo-
cbop 3HaHuK, cneundny- | KpeTHbIX NpeaMeTHbIM oBnacTaM, TakuMm | denb JdaHHbIX ON8 G-
HbIX [OnMS  MPEAMETHOW | KAk TPaHCNOpT, SHepreTuka, 3npasoox- | ctemsl VB B KOHKpeTHOI
obnacti, ¢ WCMNonbL3IoBa- | paHeHue npegMeTHoM obnacTu
HMEM OHTOMOMMA npeg-
METHOR oBnacTu
Heobxopgvmo  npoeectu | Cuctembl MB moryT oxesatbiBaTe He- | MexnpegmertHas wHdop-
cbop  mewnpeoMeTHhIX | CKONbKO NpegMeTHbIX obnacteil. Hanpu- | MaunoHHas Moaens gaH-
3HaHWI C NoMOLbI0 Mex- | mep, cucTema VB gns anektpomobunein | Heix ons cuctemsl VB
NPesMETHEIX OHTOMNMOMMIA oTHocuTCcHA K obnacTu TpaHcnopta W
3HEPreTuKn
WHTerpauus HonmxHa BbiTe paspabo- | Cuctemsbl MB MoryT UCnonb2osate paa- | OyHKUMOHANBHOCTE  GU-
hyHKUMOHANEHO- | TAHa YHKUMOHEMEHOCTE | NWYHBIE MapaMeTpsl GOBMECTMMOCTH, | cTemsl MIB ans oBmena

nHhopMaLrei o yHKUM-
OHaneHOW COBMECTHMO-
CTW YCTPOWGCTB

OonxHa BuiTe pa3apabo-
TaHa CYHKUMOHaNLHOCTE
cuctemel MB ana corna-
coBaHusa npodmnend co-
BMECTUMOCTIA

Cuctembl MB moryT ucrnonb3osath He-
CKOMNBKO NPEefcTaBNeHWA aHaHwi. Tpe-
ByeTca cornalleHne o NpeacTaBneHuu,
koTopoe Byger wcnons3oBaTtkcA  ANA
obMeHa wHhopMaumen. YposHK cemMan-
TUHECKUX 3HaHWIA, T. €. UCTONB30BaHne
npeacTasneHnii napaMeTpos KM npodu-
nein COBMECTUMOGTH, AOMKHbl BeITE CcO-
rracoBaH.bl.

CornacosaHne MOMeT BKNHYAaTk MNpOK-
CU-cepeep, ecnu yerpouctso MB He mo-
HET NPefocTaBuTb (PYHKUMOHANBHOCTE
HanpamMyo

DYHKLUMOHANBHOCTE  CM-
ctemsl MB gna cornaco-
BaHWA npodunein copme-
CTUMOCTH

HonwHa BeiTe NpoBeneHa
npoBepKka W MHTerpauus
hYHKUNOHANEHOCT AN
obecrnedeHns CoOBMECTM-
mocTW ycTpoicTe VB

Cucrembl B WHTEMPUPYHOT HECKONBKOD
TexHonorii AnA obecnedeHWa pasnny-
HbIX 8CMeKToB (DYHKUMOHANBHOW COBME-
CTMMOCTH (Hanpumep, ApansBepsl, Npo-
TOKOMNBI, NPOMEXYTOHHOE NporpaMmmMHoe
obecnedeHne). Cucrema WMB Takke WH-
TErpupyeT HecKONbKO onepauuMi (Hanpu-
mMep, obHapyxeHWe, cornmacoBaHue) ons
obecneyeHs COBMBCTUMOCTI

YecTponcteo WB, c©be-
cneuvBatowee  obuyio
PYHKLWOHANbLHOCTE  CO-

BMECTMMOCTH
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Mpouecckl Tpebosavue ObocHoBaHne Peaynstat
WrxeHepHasn HomxHel  BeiTe  npeno- | Wkxedepam Heobxogumer Bcnomora- | Beibop MHCTPYMEHTOB
nogaepxxa CTaBneHs! W MPUMEHEHL! | TENbHBLIE MHCTPYMEHTLI, HaNpUMep, And | Ang obecneyeHus cemaH-
CeMaHTU4eCcKon VHCTpYMEHTEl Ana obe- | obHapywxeHna W Beibopa OHTONOMMWA, | TMHECKOW (PYHKUMOHANE-
hYHKUMOHANLHOW | cnedeHna cemMaHTuue- | otobpameHus, BeIpaBHUBAHKUA, CIIWAHWA | HONW COBMECTUMOCTH
COBMECTUMOCTH CKOW  DYHKUWOHANEHOW | W MHTEerpauuu

COBMECTUMOCTH

5.3 Mogenu ceMaHTU4YeCKON (PYHKLUMOHANLHOW coOBMecTUMocTU MB

CemaHTu4yeckas yHKUWOHaNbLHEA COBMECTUMOCTb MB MoxeT BbiTh onvcaHa ABYMA MOAEnsMU: Mofae-
Nbi0 NpoUecca U Modens ucnons3oBaHusa. Monens npouecca onpeaenseT cosnaHve hyHKLUMOHANBHOCTK
cemMaHTU4eckoln hyHKUMOHanNLHoW coBmecTuMocTH. Mogene ucnone3oeaHua onpejenseT UCNonk3oBaHue u
obMeH ceMaHTUYecKon MHopmMaUnu.

Ha pucyHke 5 npencrtaBneHa mofens npouecca obecnevyeHns ceMaHTUYecKol (yHKUWOHANbHORW co-
evectumocTu MB. Mogene ocHoBaHa Ha NpegnonoXeHun, YTo 3HaHWA O PYHKUMOHANLHOW COBMECTUMOCTH
AOCTYMHLI B hopMax, AocTynHbix Ansa a6paboTku, Takux Kak rpad 3HaHWA, NOCTPOEHHLIW C MOMOLLIO OHTOMNO-
rvin. [lononHWTENbHaa MHPOPMALINE O CYLLHOCTSX HAa pUcyHKe 5 npeactaBneHa B 5.4.1.

T e T - e " Sy [T O O W -~ .+ T~ =
I o] Q6Lan L |
| T, oxTenoma MB I
HKLAOHATEHOW
I iy“:u::mm a8 || Mexnpegmertuie| BLIpOBHEHHEIE KoHkpeTusmpo- | |
| chopme, AOCTYMHOM oHTonormn KB DHTOMOMH BAHHEIE OHTONOMMK I
A oBpaBoTii I
| At || Mpeamernse | | |
| oHTonomu B |
P o v [N, N | . | - e e e
R e o B\ TRl = ¥ & i e B —_——
| Coana
HUE
| CoanaHue hYHKUMOHANEHOCTH WenonssosaHue
| IHaHHA O ceMaHTUdeckoR CeMaHTHHECKoR
I CaMaHThKe COBMECTHMOCTH COBMBCTHMOCTH I
Mpouecthl
| obecneverms 1 Pexumbl YETPORETE
I CeMaHTH-ecKoi |
| DyHKMOHanLHOR [ Comacosarive n |
| COBMECTHMMOCTH v ——— |
| [ Obugps I
ll COBMBCTUMOSTD |
WHkeHep-oHTOMOr  |— Wrsenep-odTonor [
Whxerep cucrem UB — WiHxeHep crctem MB ——
Cucrema B — Cucrema VB —

PucyHok 5 — Mogens npouecca obecnevyeHns ceMaHTUYecKol yHKUMOHansHon coeMecTumMoct MB

OB6acnevyeHue ceMaHTUYeckol hyHKLWOHAaNEHOoR coBMecTuMocTi VB sknioyaeTt cnegyouimMe npoueccsl:
a] CCIB,EIBHU‘IB 3HaHWW O CeMaHTHKE. Lle]'lbl(] A8HHOIo npouecca ABn#eTcA cCo3jaHne CEMaHTUYECKOWM NH-
cpopmauw and prHKL[HOHa.I'IbHOI?I COBMECTUMOCTH. ﬂ,aHHbIFI npouecc BbINONHASTCA WHXEeHEepaMW-OHTOnora-
MU U UHXEeHepaMmu cuctem VB, BxogHeIMKW OaHHBIMW NpoUecca aBNAKTCA 3HaHMA WHXeHepoB. PesynstaTtom

5
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npouecca ABNAeTCHA corfacosaHHoe UMpoBoe npeacTaeneHne cemaHTuYeckon uHdopmMayum, ucnonsaye-
MOW Ans hyHKUMOHANLHOW COBMECTUMOCTH W NPefacTaBNeHHol OHTONorMAMMK, BKNo4Yaa obuiue oHTonoruu
VB, mexnpeometHsie oHtonoruv MB v npegmetHbie olTonorum KB,

b) CosgaHve dhyHKUMOHANLHOCTN CEMaHTUYECKOW COBMECTUMOCTH: LUenkbio AaHHoro npouecca AenseT-
ca cosgaHve IyHKUMOHANLHOCTU CEMaHTUYEeCKOW COBMECTMMOCTY W aganTauna ceMaHTU4eckol uHpopma-
uvKn Kk Tpebyemomy npeacTaBneHno. PyHKUMOHANBHOCTL BKIKYAET:

1) vcnone3oBaHWe peXxMmos YCTPOUCTBA,

2) BO3MOMHOCTL COIMMACOBAHWA W PACCYABHWIA;

3) obwy COBMECTMMOCTE.

[aHHbI Npouecc ocywecTBNASTCS UHXEeHepaMU-OHTONoramu, HxeHepamu cuctem VB 1 camoin cucre-
mor MB, ecnu oHa nmeeT TeXHONOrv4eckne BO3MOMXHOCTM ajanTauun ceMaHTHYeckoin uidopmauuun. Bxop-
HbIMKW OaHHLIMW Npouecca ABMNATCA NpegMeTHbIe, MexnpeaMeTHble U obwme oHTonorum WB. Peaynstatom
npouecca ABNSAKTCA BLIPOBHEHHLIE OHTONOrMK,

[Ona gaHHOro NpoLecca MCNoNb3YKTCA MHCTPYMEHTE! NOAOEPHKKN NPOEKTUPOBAaHMA OHTONOMA, a TaKkke
BO3MOXHOCTW PACCYKOEHWI, TAKUX KaK PACCYKAEHWA Ha OCHOBE NPaBWUI, PACCY#OEHWA HA OCHOBE OHTOMOTMIA
Wnu MalKHHOE 0BydyeHue.

c) Mcnonb3cBaHne cemMaHTUYEeCKon COBMECTMMOCTI: LUenb SaHHOoro npouecca senaetcs obMmeH ce-
MaHTU4eCcKol nHdopmaurein c gpyrumm cuctemamm WMB. Oanubld npouecc ocywecTsnaeTca cuctemon MB.
BxogHBIMK JaHHLIMKA NpoLecca ABNAKTCH BEIPOBHEHHbIE OHTONOIMMKM. PeaynsTaTtoM npoLecca SBMnanTCa KOH-
KPETU3IUPOBaHHbLIE OHTONOIAW,

Ons gaHHOro Npouecca MCNone3YKTCA MHCTPYMEHTE! NOAAEPHKKN NPOEKTHUPOBAHWA OHTONOMMA, a TaKkke
BO3MOXHOCTH pacCcyOeHWi, TaKWe Kak paccyJeHUA Ha OCHOBE NpaBuI, paccyXAeHWA Ha OCHOBE OHTOMOTMIA
WK MaluHHoe obyyeHue.

Wcnonb3ogaHue ceMaHTUYeckon MHdopMaLmm 0CHOBAHO Ha MOOENK, NOKa3aHHOW Ha pucyHke 6.

T e o B B e T e A N ELE R I

| BHEHHA O COBMECTUMOCTH

T Hmp“au“ﬂ s ] Cosza (1} Ammun
WHdgopmalms o & CEMAHTUYSCKON —m.- KOMNOHEHT HNWN
COBMECTHMOCTH

COBMECTUMOCTH cihcrema MB
e = ) O LEEE S I T L e sl il -
KoHrpeTnzauma Peanusauun

1.9 A A | I i
| Peanusaums COBMECTUMOCTH |
| KoHipeTHas Cenzavac | (2) KoHkpsTHBIR |
| UHIDOPMALMA © *1 KOMMOHEHT KK |
| COBMECTHMOCTH cucrema MB |
|

| imeeT MHTepOnepabantHoe I
| npepcTasnexwe |
| I

{3) ObmeHnBasMan Wcnonesyercs CaMaHTHIsCKan

: CeMaHTHYECKaRA fpyHKMoHANEHaA I
| HpopMaLns COBMBCTMMOCTL |
| |
| Apyree I
| KOHKPETHBIE |
| KOMMNOHBHTb] M1 |
i cHCTEMB MB |

PucyHok 6 — Mogens Mcnonb30BaHus ceMaHTUYecko MHdopmaumum

MD,E[E}J'II: WCNONb30BAHNA CeMaHTUYECKON l-"IHdJOpMBLI,HH BKITIOYAET B ceba:

- abcTpakTHYH Mogene koMnoHeHTa unu cuctemel MB. MHdopmauua o dyHKUMOHENEHOW COBMECTWN-
MOCTKH COAEPHUT MHChOPMaLMID O CEMaHTHYECKOR (hyHKLMOHANBHOM COBMECTUMOCTH, KOTOPas CBfA3aHa ¢ ab-
CTPaKTHLIM KOMMNOHEHTOM MnK cuctemoi MB B npegmeTtHon oBnacTtu.

6
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Mpumep — Modens memnepamypsl, ceasaHHas ¢ abcmpakmHbiM damyukom memnepamypst UB;

- KOHKPETHYI0 MOOEMb KOMMOHEHTa unv cuctembl VIB. KoHkpeTHas vHopMauWs o MyHKLWOHANbHON
COBMECTUMOCTH CBA3AHA C KOHKPETHLIM KOMMNOHEeHTOM Mnu cucTemon VB B akcnnyaTtaumn.

Mpumep — KoHkpemHas modens memMnepamypbl, C8A3aHHas ¢ puauyeckum damyuKom memMnepamypbi;

- obmeHMBaeMy ceMaHTUYeCKyo WHgopmauuie. MNpeacTaBneHue ceMaHTU4eCcKon MHOpMaLMK, fo-
CTYNHOE A9 KOMNLITEPHOM oﬁpaﬁmm, KOTOpOE MOXeT BbITE MCMOML30RAHO OPYTUMW KOHKPETHBIMW KOMNO-

HeHTamu cuctem VIB.
Mpumep — MHmeponepabencHoe npedcmasneHue uHghopMaluu o memMnepamype, npedocmaenaemoll ¢hu-

3UYECKUM damyuKoMm memnepamypsi.

5.4 PekomeHgauuu gns CEMaHTUYECKOW (PYHKUMOHaNLHOW coBMecTuMocTh MB

5.4.1 PexomeHpauum no c6opy cemMaHTUYECKNX 3HAYEHUIA
CEOIJ CEMa3HTUYECKMX 3HAYEHU O0CTUraeTcs npw NOMoOLKW Nnpouecca co3aaHuAa ceMaHTU4YecKoro 3Ha-

HWA, KaK NOKa3aHo Ha pUCyHKe 5, 1 BKNYAaeT NCNoNb3oBaHne Cleqyroumx 3HaHwn:
- obuwwue onTonoruu MB, koTopble oTHOCATCA K 0BLWMM NOHATUAM, TAKUM KaK NOHATHSA apXMTeKTypPbl UMK

cTpykTypbl. OHTONOrMKM MOryT BbITe OCHOBAaHBI HA cTaHaapTax WB, Takux kak FOCT P 70924, unu Ha cne-

uncpmnkaumsax otobpamenns (cm. [2]);
- MexnpeiMmeTHblie OHTONOrMu MB‘ KOTOpPbIE OTHOCATCA K NOHATHMAM, OGLLI,HM Mexay npegMeTHbIMK 0b-

nacTaAMW Ha NpUKNAagHOM YPOBHE (Hanpwmep, OHTOMNOTUKM 3MEeKTPUYECcKoM MOBUNBHOCTM OBBLEAMHAINT 3Ha-
HWA 00 3HEeprun U TpaHcnopTe) UMW Ha MEXOWCLUUNMAWHaPHOM YPOBHE. Hanpumep, ANs pelueHns Mexancum-
NMNUHAPHbLIX BONPOCOB NPUBATHOCTM MOryT BbiThb MCNONL3OBAHLI CTAHAAPTHl NPUBATHOCTH, Takue Kak FOCT P
UCO/MIK 29100;

- npegmeTHele oHTonorvym MB. Hanpumep, B obnactu sHepreTMkn moxer BbiTe MCNONL30BaHa OHTONO-
risa yripaeneHws aHepronotpetneHunem [3]. NpeameTHble OHTONOMMKU, Hanpumep, MoryT BbiTe COo3gaHbl B 06-
nacTy ymHoro ropoaa (cm. [4]), ymHoro npouasoacTea (cMm. [5]) wnv B 0BnacTu cenbckoro xo3ancTea (cm. [6]).

Ha pucyHke 7 noka3aH npumep CTPYKTYPUPOBaHHOIO NpeacTaBnedus 3HaHuii 0 CEMaHTUYeCKon CoBME-

CTUMOCTH, KOTOPOEe BKNHYaeT:
¥ 05I.LIME! M MEXNpeaMeETHbLIE OHTONOTMK, TAKWME KaK OHTONOIMMKW apXuTeKkTypbl, 4aT4nKOoB, BesonacHocTH

My NpUBAaTHOCTHK;
- NpeiMeTHble OHTONOTKWKM, CBA3aHHBIE C MPUNOXeHWSMW, TakKle Kak OHTONMOrMKM 3apaBooXpaHeHusd,

TpaHcnopTa, 3HEepPreTUKKW MNW CenbcKoro xo3saicTea. [Ansa CTPYKTYPWPOBAHWA 3HaHWIA O CemMaHTUYecKkol co-
BMECTUMOCTH MOXeT DbiTh WCMNONB30BAHO MHOXECTBO CYLUECTBYIOWMWX NPeaMeTHbLIX OHTONOMMI, Hanpumep

LOV4loT [8].
WudpacTpykrypa oBiMx i MEXNPEAMETHEIX OHTONOMMI
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MprnosxeHAA NpeaMeTHbEX OHTONOMMNA

PucyHok 7 — lNMpumep cTpyKTYPUROBAHHOMD NpedcTaBneHna 3HaHWA
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n puMmedHaHune — OHTOnormm MoryT ObITh npegcraenedsl B BUOe TPOek. Ha PUCYHKE 7 oHTOROrMK npencraene-
Hbl B BUOE Tpex CBA3aHHBIX KDYTOB.

OHTONOrUKU CTPOATCA C UCNONbL30BAHUEM CeMaHTUYeckux Beb-aabikoB, Takux kak RDF [8], RDFS [9] u
OWL [70], 3anpockl K HAM MPOBOAATCA € NOMOLLBK A3bIKa 3anpocoB K gaHHeim SPARQL [11].

RDF sBnsetcs 6a3oBbiM BeB-A3bIKOM, OCHOBaHHbLIM Ha TpunneTax «cyObekT — npegukar — obbexkTs.
Hanpumep, «Temnepatypa pasHa 39»: cybbekT — «Temnepartypa», Npeaukat — «ecTbr, 0bbekT — «39».

RDFS aenaetcs pacwwupeHnem aseika RDF, obecnedyneaowmm gononHWTeNsHeIe BOIMOXHOCTA Npea-
CTaBlneHnAd, TAKMe KaK onncaHue wepapxnﬁ (HEI‘IpHMGp, «TEPMOMETP ONA Tena» ABNAeTCA NoAKNaccom «4ar-
YuKan).

Aswik BeB-onTonoruia OWL oborawaet RDFS, nossonsas cosgaBaTe HOBbIE KNACChl M HOBLIE OTHOLIEHWA
MEeXOy Knaccamu Ans onwucadHus npegmetHow obnactu (Hanpumep, 8 obnact VB moxet GuiTe nobasneHo
HOBOE NOHATUE «OaTYMKa»).

focTtyn K TpUnnetam MnW KMx 3anpoc NPoOBOAMTCA C NOMOLbLIO A3kika sanpocoe SPARQL gna Bsanmo-
gevicteus ¢ rpadpamm RDF, RDFS u OWL.

Mepapxva A3bIKOB, HA3biBaeMaa Takke cemaHTudeckum eeb-cnoesdsiM nuporomM, onpeneneda KoHcop-
urymom BeemupHon naytuHel (W3C) [12].

Mpegcraesnenve gns obmeHa wHopMmauved HasbiBaeTcs HAboOpoM ceprann3oBaHHbIX AaHHbIX, KOTO-
Pl ABNAETCA KOMMbLIOTEPHLIM NpegcTaBneHnem Habopa ceMaHTUyeckux AaHHbx. Cepruanuaauuna npegcras-
nsaeT coboi npouecc nepesoda CTPYKTYpbl B NOCNeAoBaTeNbHOCTL BANTOB, KOTOPYK MOXHO XpaHWuTk WK
nepegasatb. [pumepamn MeTogoB Takon cepuanuaauumn asnawTca OWL v JSON-LD [13].

5.4.2 PexomeHaayum no uHTerpaymu pyHKUHMOHANLHOCTH CEMaHTHU4YeCcKoN (hYHKLUVOHaNLHOW co-
BMECTUMOCTH

WHTerpaumnsa dyHKUMOHaNEHOCTH CEMAaHTUYECKOM COBMECTUMOCTIM AOCTUraeTca Npu NoMoLLKM npouecca
co3gaHnA OYHKLWOHANBHOCTM CEMaHTUYECKON COBMECTMMOCTM, KaK MoKa3aHo Ha PUCYHKE 5, 1 BKITOYaET WH-
Terpauuio cnegyollen hyHKLUUOHaNbHOCTH:

a) cnocoBHocTe cuctembl VB npoBoanTh 06MeH MHOPMAaUWER O COBMECTUMOCTH yeTpoucte MB. Cu-
ctembl VIB MMeIT HECKONBKO PEXMMOB, TakKMX Kak pexum paGoTel, pexum obcny:KMBaHWA UMK PEXUM OTCYT-
CcTBUA 0bCnyXMUBaHUA:

1) uenbio pexuma HACTPOWKW SBNSETCH onpefeneHue pabodux BO3IMOMHOCTER ycTpoiictea UB.
OnucaHre Takux BO3MOXKHOCTEN OCHOBAHO HA OHTOMOMMAX M MOXET BbiTk MCNONL30BAHO YCTPOWCTBAMM ANA
WHthopMrpoBaHUa apyrux cuctem VB o BoaMoxHocTsx ycTpocTBa. OnvcaHue BKNioYaeT napameTpbl TEXHW-
4Yeckoro ypoBHs (HanpumMep, Apaieepkl, NPoToKonkl, 6e30NacHOCTL, Ka4ecTBo 0BCNyKBaHWA, KAYeCcTBO AaH-
HbIX) U NapameTpbl CEMaHTUYECKOro YPOBHS (Hanpumep, BoaMoxHOCTH oGpaboTky, Npasa [OCTYNa, BO3MOK-
HOCTW NpunoxeHuin). OHTONOrMA YCTPONCTBa MCMOMNL3YETCHA ANA WH(POPMWPOBAHWA OPYTrAX NOQKMHYEHHBIX
cuctem WIB ¢ Lenbio MHTepnpeTauny nonydyeHHbIX AaHHbiX, Hanpumep, gatyuvk TemnepaTypbl MMeeT Takue
atpubyThl, KAk 4WanasoH, TOUHOCTL, Bpema cpabaTteieaHusa u T. 4. B obueocTynHBIX pena3nTopuax, Takux Kak
LOV4loT [7] unw SSN [14], [15], npeacTaBneH0 MHOMECTBO ONWCAHWIA OHTOMNOTWA AaTYNKOB;

2) Apyrue pexumMsl BKIKOYAT pexum paboTel MK pexum obcnyxusanus. B pexume pabote cun-
cremel B cornacoBanu ycrnoeua ceMmaHTUieckon hyHKUMOHANLHON COBMECTUMOCTH, NO3TOMY YCTPOWCTBO
MOXET B3aMMOAENCTBOBATL, HANpUMep, Nony4arte MHoPMaUuio 0 OaT4MKaX UK BeldaBaTe MHoOpMauuio ob
MCMONHEeHWW KoMaHd. B pexume oBcnyxmeaHua cuctema VB MoxeT WameHATb napamMeTpbl COBMECTUMOCTH;

b) cnocoGHocTe cornacosanua W paccyxaeHuid cuctemsl MB. Cornacosarue HeobxoanMo, NOCKOMLKY
CYLIECTBYET HECKOMNLKO NMpeacTaBneHui 3HaHun. OHToNorM ABNATCA CyOBLEKTMBHBbIMKU NpeacTaBneHuAMN,
OTpa¥alWwrmMn pasnuyHele B3armsanbLl v TpebosaHua paspaboTunkoB. Hanpumep, MoryT BeITk AOCTYNHBI He-
CKOMNbKO OMUCAHWIA OHTONOTMMIA ANA onpefenedHoro Npoung AaTiunka, XpaHsiWmxcs B OHNanH-peno3nTopun.
MoryT noTpeGoBaTbcA Takne onepauwu, Kak BolpaBHMBaHWe, conocTasnedne nnu cnuanne. Onepauvm Takke
MOTYT BKMIOYaTh B ceba (hyHKLMI paccyXaeHWi, TAKMX KaK paccyJeHWsA Ha OCHOBE NPaBun, paccyXaeHus Ha
OCHOBE OHTONOIMIA WM MalIKMHHOe 0byuyeHue;

c) cnocobHocTe obuel coBmecTumocTh ycTporcTea MB. MNMepen Havanom paGoTel nogcucteMa GBA3W
yCTpDF‘ICTB B OonxHa BbITL HacTpoeHa ONnA BKMHYeHWA BCeX KOMIMOHEeHTOB, COMacoBaHHbIX ONA OOCTUXHE-
HUA chYHKUWOHANBHOU COBMecTUMOCTU. Bo BpeMa onepauunii MoxeT NpoeoaMTLCA 0BMeH cemMaHTUYeCcKUMU
onucaHuamu. Kak nokasaHo Ha pucyHke 6, cyllecTBYeT Mepapxua Tpex npeacraBneHui. abectpaktHoe nped-
cTaBneHWe, KOHKPETHOEe npeacTasneHMe W obmeHusaeman wuHdropmauuwa. Ha pucydke 8 nokasaH npumep
natuuka Temnepatypsl VB, peanv3oBaHHOro ¢ UCMONb30BAHWEM TWUMOROW apXUTEKTYpbl B COOTBETCTBUMU C
FOCT P 70924,
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1) wcnonesyetca abecTpakTHoe npeacTasneHuwe garyuka tTemnepatypel B Ha ocHOBe OHTOMOMMM yMHO-
ro ooma v Tunoeowr apxutekTypsl VB B cooteetcTBum ¢ FOCT P 70924. OHTONOrMA YyMHOTO OMA COOEPMMT
TaKkMe NOoHATWA, KaK kompopT, KoMHaThl, 3HeprocGepexeHue. MNpeacTaBneHve CoOAEPKUT Moaens abeTpakT-
Horo gatyuka Temnepatypbl MB, koTopas BKkNoYaeT onucadne gyHKLNMOHANBHOCTH (HanpuMep, GHUThIBaHNe
TemMnepaTypbl) U CChINaeTca HA OHTOMOTUID apXUTeKTypbl B cooTBeTcTBumn ¢ FTOCT P 70924, w noaTomy uc-
NoONb3yeT Takue NOHATWS, Kak cryxba, cetsb, ycTpoicTeo VB m winw3 UB;

2) ncnonb3yeTcA KOHKPETHOe npeacTaenedve gartynka temnepatypsl MIB. [JlaHHoe npegcragneque co-
AepxuT hakTuyecky nHdopmauvio. MNMpumepom dopmaTa NpeacTaBneHns ABNAETCA NpeacTaBneHve rpa-
tos RDF. MNpadel RDF cTpyKTYpUpOBaHbI B TPWUAMETH!, AOCTYM K KOTOPbLIM WITM 3anpoc KOTOPbIX MOXHO OCy-
LWEeCTBUTL C MCTNONb3oBaHueM asbika SPARQL;

3) npencraenenne cbmeHUBaEMOA MHbopMaUWKU, OOCTYNHON ANA KOMMbOTEpHOW 0bpaboTkw, HasbiBa-
ercA HaGopom cepuanu3oBaHHblx AaHHbix. Cepwanwsauus npeactaenset coboi npouecc nepeeoda CTpPyk-
Typbl B NMocnegoBaTenbHOCTE DalTOB, KOTOPBIE MOXHO XpaHUTe w/unu nepepaeatk. lNpumMepamn MeToOOOB
cepwanuaayuu asnswTca OWL/XML v JSON-LD.

' |
I OHTOnomMs I
| TMrIOBOH Tikauy |
I apxuTeKTyps VB apxyrextypa VB |
|
I i e | |
OCHTCA oTBETCTRYET |
|
| | Undopmauus o OHronorks ¢ AGCTRAKTHEIA I
| | copmecramocTn p| YMHOMO foma ans | BARAHEC | AaTMK I
| | mpunoxeHusn HB BATHHROB TEeMMNeparypbl I
| [ ymmnoro noma TemnepaTypb MB :
T (S s ' , PR =a. Y 1| I 3
KoHKpeTUzaLMA Peanunsalins
PR | jon | S - o, P N
| Peanusauma cosmecTMmocTH y 4 }
| Orzemnnsp
| OHTONOMA CassaH ¢ KoHkpeTHiA I
- AATIMK
AATUMKOB
I TeMNeparyps! Temnepatypsl MB |
| MmeeT nHreponepabensHoe 3 I
[ npencTaEneHke v |
I Habop VichonbayeTca CeMaHTHqecKas |
| CepPUANMIOBAHHBIX tyHrRUMOHANBHEA |
ABHHBIX AATHMKOB COBMECTAMOCTL |
I TemnepaTyphl |
: v |
|
| Mpunexexwe VB |
I YMHOro aoma I
|
S __affe——— WA T U

PucyHok 8 — MNpumep UCNONB30BaHWA CEMaHTHHECKON UHgOopMaumMy ona AaTyivka TemMneparypel

5.4.3 PykoBoACTBO NO NPOEKTUPOBAHWUIO CEMaHTUYeCKOW (PYHKUMOHANLHOK COBMECTUMOCTH

5.4.3.1 OBwme nonoxeHns

HDDEI{THPDBEHHE CemMaHTUYecKon (byHI(L[HOHBJ‘IbHOJ;& COBMEeCTHMMOCTH Tpeﬁyer onNbITa CONOCTaBNeHWA
OHTOMNOTMIA U NOSAEPIKKN OMNEepUpPOBaHWA CHTONOrMAMKM. HecooTeeTcTEMA Mexay OHTONOrMAMWM MOTyT BO3-
HUKaTb Ha YPOBHE A3blKa WM OHTONOTUW. Takum OSDHSOM, Co30aHue cemMaHTUYecKomn HHCbOpMGLI,HH MOXeT
BKNMHO4YaTh D,EECTBHFI no !'IDEEDﬁpEiSOBEIHHIO OHTONOrni Ana cornacoBaHuA paanuquﬁ Mexay oToenbHbIMW OH-
TONOrMAMKM, DTO MOKET BKNIOYATE BbIpaBHWBaHWE, CONOCTABMNEHWE, CNMAHWE W Apyrie HeobxoanMmele onepa-
LA HEII'IDHMGD, npunoxxeHwe VB moxer vcnone3osars YKa3aHHble Onepauyn Ond CbODMHpDBaHHH KOMaHO,
OTNPaBnNAeMbIX NCNONHUTENBHOMY YCTPOWCTBY.
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MpumeuaHun

1 danHele npouecchl NOAAEPHKUBAKTCA MHCTRYMEHTAMK NOALSPKKA paspaboTin OHTONOMA W PEKOMEHAAUMAMK NO
YyNpaenesuio u 00LedvHeHW OHTONOMMA, BepoAaTHO, 4TO pa3Hele coobwecTea OyayT NPedbABNATE pasHelie TpeboBaHuA,
OpaTk pazHble OTNPaBHBIE TOYKM M MCMNONBE30OBATE PA3HYI0 TEPMUHONOMMKD, BepoATHO BO3HMKHOBEHME npobnem npu paa-
BATHUK CEMaHTUHECKMX MOOENEen C Te4eHWEM BPeMEeHW, HanpuMep NPWCBOEHWE MOEHTWdWKATOPOE ANS PasHeIX BEPCHA
WNW NPEnOCTARNEHWE MOLENW UAMEHEHNA MEXKOY NOCneaywWwmuMK BepcnamMmn. PaspaboTtka 1 CONpoBOKASHWE OHTONOMMA
MOTyT ObITe 0BNEMT-eHsl NyTem MCnone30BaHua MalmHHOM o0by4eHWs Ha OCHOBe Habopa NPUMEepoB W KOHTPNPUMEPOB,
YTO NOZBOMNKUT ABTOMATHHECKM BHOCUTE M3MEHEHHWA B AaHHEIE M MeTafaHHbIe ANA OTCNEXUBAHNA M3MEHEHWIA B OHTONOIMMN.

2 XoTa Mcnonk30BaHne ogHOM 1 TOW e OHTOMOMMK MOMET BhITk NpakTUYHLIM B OrpaHU4eHHLIX yenoeuax, B Bonee
oBlem cnydae HeobXxoaMMo paccMaTpUBaTh COBMECTUMOCTb MEXY CTOPOHAMM, NCMONL3YIOWNMK PA3HLIE OHTOMOMMK.
3T0 MOXET BKMoYaTe oToDpameHne OaHHbIX W MeTadaHHbIX, YTO, BEPOATHO, DyOeT KOHTEeKCTHO-3aBucuMeiM. OgHa M3
CMNOXHOCTEN 3aKN0YaeTCA B TOM, Y4TO AenaTth C OTCYTCTBYIOWMMK AeTanamu npu otobpaxeHun Bonee cnaBol oHTonorMm
Ha Bonee cuneHyO, JaHHas cnoXHOCTE MOXMET DeITe peweHa B BygyLwem C MCNoNL30EaHWEM CTATMCTUYECKMX NOOX0O0R,
XapakTepUayIoLWNX NpedWwecTBYIoWWe 3HaHWA W NPOLNbIA OnbIT.

MpoekTUpoBaHUE CeMaHTHUYeCKon (MYHKUMOHANLHOW COBMECTHUMOCTH BKMOYaeT B cebn npoekTvpoBa-
HUE crnefyrLLuX OyHKUWA:

- oBHapyweHue oHTonorki (cm. 5.4.3.2);

- WHTErpauWs OaHHbIX Ha OCHOBE OHTONOMMA (oM. 5.4.3.3);

- npeoBpa3oBaHne OHTONOrMKA, Takoe Kak oTobpaxeHue OHTONOrMi, BbipaBHUBAHWE OHTONOTUKA, CNKUA-
HWE OHTOMOMKWIA U UHTErpauna oHTonorin (cm. 5.4.3.4).

5.4 3 2 OBHapyxeHWe OHTonorui

OB6HapyxeHWe OHTOMNOMMIA — 3TO NPOLEeCcc A0CTyNna K 3KCNNyaTUpyemMbiM OHTOMOMMAM W MX MCMNOMb30-
BaHWA Ans ceMaHTUYecKon yHKLWOHanbHOW coBMecTUMOGCTH. OBHapy:KeHue MOoXKeT NPOBOANTELCA Ha aTane
CO3faHKUsA 3HaHWA O cemaHTuKe (M. pucyHok 5), a Takke no3gHee BO BpeMA HACTPOMKN pexuma yeTpoicTaa.
JocTynHbl peno3vTopun OHTONOMKMK, Hanpumep [7], [16], [17], B KOTOpbIX MCNONL3YTCA PA3NUHHBLIE A3LIKKW
OHTONOIMK (CeMmaHTUYeckon cetun), Takne kak RDFS nnu OWL,

5.4.3.3 MiHTerpauyua gaHHbIX Ha OCHOBE OHTOMNOMMIA

WMHTerpaumnsa gaHHbIX HA OCHOBE OHTONOIMI UCMONB3YET OHTONMOrMK AN obecnederHus YHKUMOHANBEHON
COBMECTUMOCTH JaHHLIX NYTeM 06beJUHEeHWUA JaHHBIX WK MHADOoPMaUKMKN U3 HECKONBKWX Pa3HOPOAHLIX UCTOY-
HWKOB. [JaHHbIE M3 HECKOMbKUX MCTOYHWKOB XapaKTepusyoTca cnedyowmMMin TunaMm HeogHopogHoctn [18]:

- CMHTaKkcv4ecKad HEeOOHOPOOHOCTL: Pa3nV4uA B CHMHTAKCMCe, TakWe Kak (opmarkl M CTPYKTYpbl
DaHHbBIX;

- CTPYKTYpHasi HEOQHOPOAHOCTL: PasnNUYMA B MCXOLHOW MOLENN WKW CTPYKTYPE ANA XPaHeHUA OaHHbIX;

- CeMaHTW4ecKas HeoQHOPOAHOCTh: Pasnu4Ks B MHTEpPNpPeTauuK 3Ha4eHns aHHbIX;

- CMCTeMHasa HeOOHOPOOHOCTh: pasnuynAa, Npoucxoasilive M3 pa3Hbix onepauyuoHHBIX CUCTEM WU anna-
paTHbIX nnatopmM.

OHTONorMK, Kak NpegcTasneHnsa OAHO3HAaYHO ONpedeneHHblX MOHATAA U OTHOWEHWA MeXxay 3THMK no-
HATUAMM, UCMNONL3YOTCA ONA pelleHWA ﬂpOﬁﬂeMbl CemMaHTU4YecKoun HEeOOHOPOOHOCTU B MCTOYHWMKaX OaHHbLIX.
Bea uHdopmaumua ceaAsaHa M AOCTYNHA Yepes YHUBEPCanbHY cXemMy WAeHTUMhDUKALWMK, NPeaocTaBnsaemyo
oHTonoruen (Hanpumep, URL/URI). OHTONOrMKM No3B0NAKT OAHO3HAYHO WAEHTUOULUNMPOBATE CYWHOCTHN B pas-
HOPOOHbIX HH[t)OpMElL[HOHHbIX crcTemax n yctaHaesnueaTtb NpMMeHUMbIE MMEHOBaHHbIE OTHOLWEHWA, KOTOpbIE
CBA3LIBAKT 3TU cyUWHOCTU. OHTONOTUU BLINOMNHAKT CNeayIoLUe ponu:

a) obbACHEHWE codepaHna U/Mnu KOHTEeKCTa: OHToNorua obecnednBaeT TOMHYIO MHTEPNpeTaLuio daH-
HblX M3 HECKONbLKWX MCTOYHWKOB NocpeCcTBOM OOHO3HAYHOIO onpejeneHnsa TepMUHOB 1 OTHOLUEHW B OHTO-
Noruu;

b) mMogent 3anpoca: B HEKOTOPLIX CUCTeMax 3anpoc OpPMYNNPYETCH C UCNONbL30BaHWEeM OHTONOTUK Kak
rmobansLHoON CXemsl 3anpoca. dJopmynmpOBKa 3anpoca — 3T0 npouecc, B X04e KoToporo HCXD,E[HbHFI 3dnpoc
no KMNi4YeBoMY CMOBY, BbiAaHHbLIA Nonb3oBaTenemM, NpeobpasyeTca B CTPYKTYpPUpOBaHHOE NpeAcTaBneHue aa-
npoca gnsa NoMcKoBon cucTemsl, Kak npaeuno, aanpoc wHgopmMauv NPOBOAWTCA C MCNONBL30BaHWEM A3blka
SPARQL;

C) NpoBepKa: OHTONOMMA MOMET DbiTh MCNOML30BaHA ANA NPOBEPKW 0TODpaXeHW, UCMONbL3YEeMbIX ONS
MHTErpaumm gaHHbIX M3 HECKOMbKX MCTOMHMKOB. OToGpaxeHws MoryT ObiTe yKasaHsl BPYYHYIO WK CreHepu-
poBaHbl CUCTEMOM (T. €. MHCTPYMEHTaMW OTODpa)eHUs OHTONOIWA).

K npynoMeHnam UHTerpaunin JaHHbIX HA OCHOBE OHTOMOTWIA NPUMEHSIDT TPY OCHOBHLIX NOAX0Aa:

1) eguHas oHTONOMMA: B KayecTee rnobansHoin 623080 MOAENW B CUCTEME MCNONb3YIOT EAUHYKD OHTO-
NOr1K;

10
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2) HecKomnbKo OHTONOMMK: B KOMBMHaLWK ANS UHTerpauni MCNoNL3YI0T HECKONLKO OHTOMOIUNK, Kaxaas
M3 KOTOpbIX MOAENUPYeT OTAEeNbHbIA WCTOMHUK AaHHbLIX. XO0TA AaHHeI noaxon asnaetca Bonee rubkum, yem
NOAX0[, C €AWHOW OHTONOTMEN, OH TPEBYET co3aanua oToBpaXeHWid MEX Y HECKONbLKUMKW OHTONOMMAMK. Takve
oTobpakeHus MoryT BbiTe KOHTEKCTHO-3aBUCHMMbIMK, T. €. 3aBUCETb OT AaHHbIX U MeTagaHHbIX;

3) rubpuaHbIA Nogxod, NpeanonaralMid UICNoMNk30BaHWE HECKONLKMX OHTOMOMMIA, CBA3AHHLIX C 00w M
CcnoBapem BeEpXHero ypoBHA. CNoBapb BEPXHEND YPOBHA ONPEAENAET OCHOBHLIE TEPMUHBI NPEAMETHOW obna-
cTu. Takum obpazom, rubpugHen Nnogxod ynpowasT Nenonb308aHNe HECKONLKMX OHTOMOMMIK AN MHTerpaymm
npu Hanuuyum obero cnoeaps.

5.4.3.4 MpeobpasoBaHne OHTONOMMA

5.4.3.4.1 OBwmMe NoNoKeHUs

OdhdekTUBHAA ceMaHTU4Yeckan (PyHKUWOHANEHAA COBMECTMMOCTb MOXET ObiTb OOCTUIHYTA NyTEM M-
Nnonb30BaHWS OHTOMNOIMMKM B KA4EeCTBE CXEeMbl MHTerpauud ans WHTepnpetTauuu cooep:MMOoro M B KadecTee
WHCTPYMEHTa OnA oBHapYKeHUs 1 paspelleHWs HecornacoBaHHOCTU COAePXUMOro. MOcKonbKy OHTOMOMMK
ABNAKTCA 0OWEeaocTyNHbIMK cneunduKkaLMaMn, UCMonNb30BaHWe OHTONOrMM cbecnevyuBaeT onpegeneHHyIo
CTeneHbL CeMaHTWM4eCcKOW COBMECTUMOCTW (Hanpumep, ecnu npu pa3paboTke OBYX CUMCTEM WCMOMNb30BaHa
0OHa U Ta Xe OHTONorMA, To ceMaHTU4YecKas COBMeCTUMOCTE DﬁeCHEHEHH). O,quam NnonHasA (_*pyHKL[HUHaI‘IbHaFI
COBMECTUMOCTb He rapaHTUPYEeTCA, NOCKOMNbKY OHTONOrMA ABNAETCH CyObLEeKTUBHLIM NpeacTasneHnem, otTpa-
MALWWM pasnu4Hble BarmAgbl v TpeboBaHna paspabotyukos. Takme HECOOTBETCTBWA MEXAY OHTOMOTrMAMM
MOryT NpoOMCXOoNnTe Ha YPOBHE A3biKa UNK Ha YPOBHE OHTONOTHMK. HecooTeeTcTBMA Ha VPOBHE A3blKa BO3HW-
KaloT U3-3a paznuyuii B BbIpasMTeNbHOCTY UMW CBMAHTUKE A3bIKA OHTONOMK (HaNpUMep, «CoMby» MOXET BT
NPMNPagoin MNKM My3blKanbHOR HOTOM). HECOOTBETCTEBMA HA YPOBHE OHTOMNOMMW BO3HUKAKT M3-3a pasznuyni B
CTPYKTYPE CEMAHTUKWM OHTONOTUM.

MpeoGpasoBaHue OHTONOMMIW — 3TO NPOLECC, KOTOPLIN YCTPaHAET paanuyua Mexay OTAenbHbIMW OH-
TOMOTMAMKM ANSA OOCTUAKEHWA CeMaHTUYeCcKoW dyHKUMOHANEHOW COBMECTMMOCTW NyTEM BblpaBHUBAHWA, CO-
NoCTaBMNeHUs, CNMAHKUA ¥ ApYrux Heobxogumbix onepauun. OTobpaxXeHWe OHTONOMMA — 3TO NPOLIECC HAXO0XK-
AEHUsA Nap pecypcos W3 pasHbiX OHTOMNCrMKA, KOTOPLIE MOXKHO CHMTaTk paBHbIMUM No cmbicny. Kak npasuno, B
KAYeCcTBE BXOAHLIX AaHHLIX ANA PasnMYHbLIX NOAXOAOB K Npenbpa3oBaHuio OHTONOMMIA MCNONL3YeTCs 3Hadye-
Hue nogobusa B ananasoHe [0; 1].

5.4.3.4.2 Oto6paxeHne OHTONOMN

OToBpaeHne OHTONOMMIA — 3TO NPOLIECC CBASLIBAHUA CXOMMUX NOHATUA UMK OTHOLWEHWA ABYX Unu Bo-
nee UCTOYHWKOB MHGOPMALMK C MCMONb30BAHWEM OTHOLLIEHWMW 3KBMBANEHTHOCTU WNW OTHOLLEHWIA Mopsagka.

Ha pvcyHke 9 nokazaH npumep otobpaxeHns OHTONOrMi.
school:Lighting

rifs:subClassOf

rdfs:subClassOf

heme:CaeilingLight

.. home:hasBulp A4 ——————— —= schoolhasBulb
\ owlequivalentProperty

——  — OTHOLWE8HWA OHTONOMUA
PucyHok 9 — Mpumep oTobpaxkeHWs OHTONOMMA

5.4.3.4.3 BelpaBHMBAHWE OHTOMNOTWIA

BblpaBHWBaHWe OHTONOMMIA — 3TO NPOUECC NPuBegeHus Aeyx unu Gosee OHTONArMiA BO B3aUMHOE Co-
rnacue, 4To AenaeT ux HeNnpPOTUBOPEUYMELIMK M CBASHLIMK. BbipaBHMBaHME OHTONOMMIA NOXoxe Ha oTobpaxe-
HWe OHTOMNOMWA, HO MCNonk3yeT Donee 3HAaYWTENbHBIE CTHOLEHWS MEXAY NMOHATUAMK OHTONOTWK, TAKNE Kak
«4yacTe» (partOf) n «cogepwmT» (subsumes). Ha pucyHke 10 nokazaH npymMep BbipaBHUBaAHWA OHTOMNOTMA.

1
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______ slgnoynonim __

rdfs:subClassOf rafa:subClassOf

rdfs:subClassOf
home1:CeilingLight
home1:DeskLamp home2:Lamp
home1:Bulb
\ o sl B,
L T ,/  ((homezFluorescentTube
~ ~ -
~ ~ -
i S align:partOf __ =" P
h el —
s -
A lign: partOf ——
————— = — oToBpameHna; = — . L o IO

————p — OTHOLUBHHA CHTOMOTHA

Pucyrok 10 — MNpumMep BblpaBHWBAHWA OHTOMOMARA

5.4.3.4.4 CnuaHWe OHTONOrMA
CrnnAHWe OHTONOrMM — 3T0 npouecc coigaHnd O.CI.HOET'I OHTOMNOTKK K3 OBYX WITK bonee MCXOOHBIX QHTO-
noru| ¢ nepekpeiBakolMMUCa NOHATUAMK UMK onpefeneHuamMiA. B npouecce CcnUaHKWA Dﬁ‘be,ﬂ,b‘lHEHHaﬂ OHTO-
NOrWA co3aaeTcs © Hyns, obbeauHAs BCe WCXOAHLIE OHTONOMMW. Ha pucyHke 11 nokasaH npumep CRvsHWS

OHTOINOrMNA.

rdfs:subClassOf

rdfs:subClassOf tfs:subClassOf

school:LightBulb

hema:CeilingLight
school:hasBulb

home:hasBulb

align:Lighting

- reffs:subClassOf
align:Bulb
rdfs:oubClassOf G
owl:equivalaniClass

home:hasBulb

PucyHok 11 — lNpumMep CAMAHUA OHTOMNOrA

i
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5.4.3.4.5 MHTerpayus oHTONOrnA

MHTEFDEILI,HH OHTOMOMMIA aHanorn4Ha cnUMaduio OHTOI'EUFHI-"I‘ HO MHTErpupoBaHHaA OHTONOrMA CO30aEeTCA C
MOBTOPHBIM UWCMNONb30BAHWEM YacTen MCXOOHBIX OHTOMNOrMA B TOM BWOE, KAK OHW ECTh. Ha PUCYHEE 12 nokaaaH
NPUMep UHTErpaunn OHTONOr A,

rdfs:subClassOf rafs:subClassOf A rdfs:subClassOf

relfs:subClassOf

fur2;TeaTable
fur:hasChair wrl :Safa\ / rdfs:subClassOf
fur1:Furniture

fur:hasChair

fur2:TeaTable

PucyHok 12 — Mpumep UHTerpaumy oHTONornin

6 Kn3HeHHbIN UMKN ceMaHT4Yeckou pyHKUMOHanLHOU coBmecTumoctn UB

6.1 TpeboBaHMA K MKMIHEHHOMY LMWKy

Opranusauun, paspabatsipaowme cuctembl B, AomkHbl OCYLWECTBAATE CReayoLine BUAbLI AesTenb-
HOCTU:

- ynpaeneHve NepyMETPOM CEeMaHTMYeCcKOoW YHKLMOHAMLHOW COBMECTMMOCTU, T. e. Tpebyembim
obbemMoM 3HaHWIA,

- ynpasrneHue NPoeKTUPOBAHUEM CEMAaHTUMECKON (hYHKLIMOHANBHOW COBMECTUMOCTH;

- yNpaBrneHue pesynsTUpYLWLMMKY pabouumuy NpoayKTamMmu CEMaHTUYECcKoN yHKLWOHANBHOM COBMECTH-
MOCTH, T. €. pe3yneTaTtoM npouecca cemMaHTU4ecKon MyHKUWOHanLHON COBMECTUMOGTH.

TaBnuua 2 onpefenseT ANA Kax4oro Buaa fesTensHocTu TpeboBaHusA ¢ oG6ocHOBAHWEM U DE3YNBTUPY-
KLwUM pabodynum NpoaykToM, KOTOPbIN MOXEeT ObiTh MCMONbL30BAH B KAYECTBE [0Ka3aTernbCTBa COOTBETCTBUA.

13
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Ta6nuuya 2— TpeboBaHWA KM3HEHHOTO LMKNA

CTH.

Ecnv BeifpaHHblil TepUMETP 3HAHWIA CRNULLIKOM
BESTNK, MHOTWE NOHATAA B OHTONOrMK He ByayT ne-
none30BaHel, Y4To AenAeTes HeaddekTUBHEIM. Taxk,
Npy NPUMEHEHUN MEXTPEOMETHOW OHTOMNOMMK He-
ob6xoauMMoil AENABTCH HE BCA NpEnMEeTHas OHTO-
norva, a To NoOMHOXKECTBO, KOTOPOe NonesHo anA
NOCTPOEHUA MEXMPEOMETHOW OHTONOMK.

Ecnu BoibpaHHbIA NEPUMETR 3HAHWA CIULWKOM
wman, HeobxogumMble NOHATUA B cneunduKkayum oT-
CYTCTBYHOT, YTO NPUBOAMT K HENOMHOW CEMaHTUYE-
CKOM cneuudrKaumm

HeaTensHocTs Tpebosarua ObocHoBanue ';‘:‘;ﬁﬁ;ﬂ;g;,"”“
YnpaeneHwe Onpegenedve [NpakTuka cemMaHTM4eckon (yHKUWMoHaneHoOW co- | Onucadwe metoga
NepUMETPOM nepumeTpa BMECTUMOCTWM TpebyeT uJeTKoro onpegeneHws | cneuudukaumm ne-
CemMaHTU4eCKon IHaHWA nepyMeTpa 3HaHWA, T.e. Habopa NOHATMI KU OTHO- | PUMETPa 3HaHWA.
hyHKUMOHANEHOR WEHWIA, KOTOPBIE MCMONbL3YIDTCA B cneumdukaumn | Cneundukaula
COEMECTUMOCTH CeMaHTWHECKOH (YHKLUWOHANEHOA COBMECTHMO- | NepumeTpa 3HaHWA

WCTONb3YeMblX OHTO-
norvin

YnpaeneHwe npo-
EKTUpOBaHNEM
cemMaHTU4ecKan
COBMECTHMOCTH

CoemecTHOe c03-
AaHue OHToNorMi
C NpUMEHeHnem
fpuHUMNa pasne-
neHvA oreeT-
CTBEHHOCTH

CoemecTHOE cozfaHe — 3To MOAX0A K NpoekTH-
pPOBaHWID, KOTOPEIA 0BLeauHAET Mobei ¢ pasHelm
ONEITOM W TOHKaMKW 3peHWUs, HanpyuMep akcnepra B
npeamMeTHOR 0BnacTW W 3KCNepTa Nno OHTOMOMUW,
ANA COBMECTHQrO Nony4eHns B3auMOBLINQLHOIO
pesyneTarta.

PasgeneHnwe OTBETCTBEHHOCTW 3aWHTEpPECOBaH-
HbIX CTOPOH — 3TO NPWHUMN paafenexus obbekta
NMPOEKTMPOBAEHWA Ha OTAEMNEHBIE 3NEMEHTSI, YTOOLI
KawabIA 3NeMEHT Kacanca oTAensHoON 3agaun.
lNpakTuKka Cco3gaHua OHTOMOMMA Ona  yHKUMo-
HaneHOW CoBMecTMMOCTK TpebyeT:

- COEMECTHOW paboTkl cneunanucTos No NPoexkTu-
pPOBAHWIO MpeaMeTHOW oBNacTi K cneuwanucTos
no ceMaHTW4eckoW coBMecTWMocTy. B 3aencumo-
CTW OT NpeaMeTHOl oBnacTi MoryT noTpeboBatkes
OpYyrve KaTeropyi 3KCNepToB, HANPUMED 3KCNepThal
no Ge3onacHoCTW W NPUBATHOCTH WK CREUWani-
CTel MO ,C[H3Eil;7'|Hy, OPWEeHTHMPOBAHHOMY Ha NONb30-
BaTess;

- paigeneHye 3agady Mexgy akcneprami B npeg-
METHOW oBnacT W 3KcnepTamu Mo CEMaHTU4e-
CKOM COBMECTMMOCTW. OJKCMEpTbl B NpeaMeTHON
obnacti cneunanuavpyrTcs Ha CchneuuhuKkauum
quHﬂ.{HDHaJ'IbHOﬁ COBMECTMMOCTH, 3KCNEpTEl No
CeMaHTWYECKOW COBMECTMMOCTW — Ha CO30aHWK
OHTOMOTWHA.

Hanpumep, paspabotka cneuudmkalny cemax-
TUYECKOW DYHKUMOHANEHOW COBMECTUMOCTH B
3[paBOOXPaHEHUM MOKET BKMIOYATE 3KCTIEPTOR MO
VKT B 0BnacTtu 3npaBooXpaHeHWs, SKCNepToB no
ceMaHTUHECKOW YHKUWOHANMLHOA COBMECTHMO-
CTW, 3KCNEPTOB NO Ge30NacHOCTW W NPUBATHOCTHU,
a TaKKe nonkaceaTenei (NauMeHToB, cpeaHid me-
OMUMHCKWIA nepcoHan)

Onucaune meTona
COBMECTHOrO C03-
AaHWA OHTCNOTMA,
obecneyunsaoLLero
pasgeneHne oT-
BETCTBEHHOCTH W
MOAYNEHOE NPoeKTH-
poBaHWe,
OHTONOMMK, nony-
YeHHLIe B pesynsTa-
TE COBMECTHOID CO3-
AaHUA M MOAYNBHOMO
NPOEKTUPOBAHWA
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DNestensHocTs

TpeGoeaHusA

ObocHoBaHKE

Peaynstupytowimi
pabouvia npogykT

YnpaeneH4e npo-
EKTMpOBaHMEM
CEMaHTUYECKOW
COBMECTHMMOCTH

MpumeHeHWe
npuHLUKMNa
MOIYNSHOTO
NpoeKTUpoBaHnA
QHTONOMA

MpakTuka MOOYNLHOrO MNPOEKTMPOBAHWA Npen-
cTaBsnseT coboll cTpyKTypHpoBaHue Gonee wupo-
KOTD MOHATUA Ha HecKoneKo Gonee NpocTeX cyb-
NOHATUI, KOTOpbie NpopabaTbiBaoTcA otaensHo. C
TOUKW 3PEHWA OHTONOTWA cYBNOHATUA ONUCLIBAKT-
cs CyBOHTONOMUAMU, KOTOPbLIE:

- UCMOML3YHT CAMCOOCTATOMHEIE 3HaHWUA,

- MoryT BbiTh CNPOEKTUPOBAHDBI, UCNOMNb0BAHbLI W
obcnyeHsl B aBTOHOMHOM peXunme;

- cnabo cega3aHbl Mexay cobon YeTko onpeneneH-
HbIMKM OTHOLUEHWMAMM, YTO MO3BONAET COXPaHWTL
ceMaHTudeckoe GoratcTeo Gonee WWUPOKOW OHTO-
noruu;

- MOrYT BbITh MCMOMb30BAHLI NOBTOPHO.

Ha pucyHke 13 nokaszad npumMep MogynsHoro npo-
EKTMPOBaHWA, B KOTOPOM:

- OHTOMNOMMW IHEPTETHKW W OHTONOTVK 3NeKTPOMO-
Gunen cTpykTypupoBaHbl B cyBoHTonormn (obuwe-
DOCTyNele U HeoDLWenoCcTyNHLIE),

- MEXNPeaMETHan OHTOMOMMS NOBTOPHO WMCNOMb-
ayeT 0DWegocTynHLle OHTONOMMW Kaw@oWw npeg-
MEeTHOW obnacTi;

- Pe3ynsTupyroLwan CI'IELI'I-"IC*)MI{EIL{I"IH cemMmaHTu4e-
CKO COBMECTUMOCTH MCNONb3yeT [Ba CyWecTBy-
HOLLMX MOOYNS M OOWH HOBBIWM MOOYNb

YnpaeneHue
Pe3ynsTUpYyoLWUMn
pabo4yrumMu npo-
AyKTamMu cemaHTh-
YeCKOW COBMECTH-
MOCTH

QOueHka apeno-
CTW OHTOMOTUA

MNpakTuKa OUEHKW 3penocTy cneyrukaLnig BKI0-
HYaaeT OBa dcneKkTa:

- TOTOBHOCTE OHTOMOMMKM, KOTOPasa W3MepseT 3pe-
NOCTh creuuduKaL M 3HaHWIA;

- TOTOBHOCTE cneuddvkaum, KoTopas WamepseT
3penocTb cneundmkaumd yHKLMOHANEHOW Co-
BMEeCTUMOCTH.

Ha pucynke 14 nokasaH npumep OLEHKW 3PENOCTM
cneuundukaym. OueHka HAYMHAETCA C TOTOBHOCTH
OHTOMOMAW W HU3KOTO YPOBHA FOTOBHOCTW CRELM-
thukaumm. Mo mepe NMOBTOPHOTC WCMONbL30EAHWSA
CyGOHTONOMMIA FOTOBHOCTL OHTOMOMMA MOMKET Bbl-
CTpO NepedTy Ha Donee BLICOKWA YpPOBEHL, B TO
BpeMs KAk rOTOBHOCTb CReUWUKalui MomKeT
0OCTaBaThCA HW3KOW B TeyeHwe Bonee onnTensHoro
BpeMEHM, NOCKONLKY 310 TpebyeT Bonblero Konu-
YecTBa AUCKYCCHIA ONa AOCTWKEHWUA KOHCEHCYca B
HECKOMBKMX NPpeaMEeTHLIX 0BnacTax

OnvcaHve MeToaa,
HCI'IDJ'II:B)’BMDTO anyd
OLIEHKIA 3penocTu
OHTOMNOrMM|.

McTopua passutua
3penocm OHTOMNOrMK

JokymeHTupoea-
HWE W NogAepKKa
OHTONOMMK

MNpakTuka ucnone30BaHua M NogaepKkn cneundgu-
KauWin yHKUMOHANbLHOW COBMECTUMOCTH MOMET
notpebosarte QONOMHUTENEHBIX TPeboBaHWI:

- NpenocTaeneHWe Ans npodpuned M obHapyxe-
Hus. MNpodmnmn — ato onvucanna cnyxB, no3eonsao-
LiMe nogaep#MeaTs onpeaeneHHse AoNonNHUTENb-
Hele chyHkuMK, Hanpumep, YCTPOWCTBO BbICOKOMO
Knacca MOXET MNOoOAepKUEATb OOMNOSNHUTENBHEIE
be'HKLI,MH COBMECTUMOCTHK, KOTOPBIE HE Noane -
BaeT YCTPOWCTBO HW3KOra ypoeHs. ObHapyxKeHue
Gﬂy')i{ﬁhl — 370 MexaHwniMm COBMECTUMOCTH, KOTO-
pbIA MOXET BbiTb MCNONL308aH ANA 0BHapYXeHWA
npodnns;

Onwcanwve nogxoga
K QOKYMEHTALMK M
NoOAepHKe.
Penoautopui
nonaepHMBaemMblx
OHTONOMA
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OkonvaHue mabnutsi 2

HesTensHocTs Tpeboeaxna OBocHoBaHue F’eayanrl YL
pabouwi npoaykT

YnpaeneHwe HokymeHTWpOoBa- | - Nogdep:Ka ynpaeneHWsa BepcuamK. Cneuwdm- | Onucanuwe nogxona
Pe3ynNbLTUPYOLWMMK HWE W NognepxKa KaukK CEMEHTP'NBEKUIH beHHLlHOHEIJ'IhHOﬁ COBME- K OOKYMEHTALWA W
pabourmu npo- OHTONOMIA CTUMOCTU MOTYT BKMKOYaTH pACCMOTPEHWE 3BOMID- | NOAASPKKE.
OYKTaMK CEMaHTK- LMW MMM YCOBEPLIEHCTBOBaHWK cneuntbukaumin | PenoavwTopuin
YecKoW COBMECTU- ONA COOTBETCTBMA MNOTPeBHOCTAM pasnuuHbiX | NogAepKUBaEMbIX
MOCTH nokoneHwli NpoaykTos (HanpMmMep, HOBOW BEPCHK | OHTONOrMA

noTpebutensckoro ycrtpouctea). MoryT notpebo-

BaTLCA MpaBuna ynpasneHwa BepcUAMKM (Hanpu-

Mep, BOCXOAALLAA COBMECTUMOCTh);

- obecneyeHWe COBMECTHOMD UCMONL30OBAHWA |

NOBTOPHOrO WCNONL3oBaHWA OHTONOrMA. Cneuwm-

thukaumn cemMaHTUUECKoW COBMECTUMOCTA MOryT

BeITe paspaboTaHel bonee adpdheKkTMBHO C Nomo-

L0 OTKPBITHIX AOKYMEHTUPOBAHHbLIX OHTONOMMIA.

MNMonaTus npodmnen, obHapyxeHua cnyxd m nog-

OEPHKN YPABNEHUA BEPCUAMIA MOMYT BbIT ONUCa-

Hbl C MOMOLLBI0 KOHKPETHBIX OHTOMOMMA

O6nacTk SHEpreTHKM OBnacTb anekTpomoGUnei
Heobweaoc- Obwenoc- OBuwenoc- Hecbiwenoc-
TYTHEIA TYNHBIA TYNHEIA TyTHbIA
Moayne Moaynk Mogynk Moayne

16
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Pucyrok 13 — MNpumep MoaynsHOrO NpoeKTUpoOBaHWA
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O6nacTL SHepP aTHKA ObnacTs anekTpoMobvneii
HecBwenoc- Ob6wepoc- OBwepoc- HeoBWwenoc-
TYMHBIRA TYMHbI TYTHEIA TYnHbIH
MOOYNb MOYNE Moaynb Mogyns

HoBbIl MoZyNb

MexnpeameTHas cneundrkaura no
COMaHTHYBCKON hyHKLMOHANBHOM
COBMECTUMOCTH

(Fumm-mrb OHTONOMH; HanpUMep, cpa.nrm) (qum CNeLMUKELIAA: HanpuMep, HW)

PucyHok 14 — Mpumep pesynsTaTta oueHkr 3penocTi (yHKLMOHaNsHoW COBMECTUMOCTH

6.2 Mogenk XXW3HEeHHOro UUMKNa

Ha PHUCYHEKE 15 nokaszaHa Mogernes ¥W3HEeHHOIO UwKna, DﬁbeﬂHHHFDLIJ,BS HMNIHEHHBLIA UWMKEN OHTONOrMn n
NoKasbiBakllaa B3auMOCBA3L Mexdy aTanamMn HM3HeHHOro Lukna.
MpuMep UCNONL30BAHUA MOAENW KUIHEHHOTO LUKNa:
- MHXMEeHep-OHTOnor paapaﬁaTblﬁaer OHTONOTMK dpXMTEKTYDDbI WMB, oHTOnormw beHKLlHOHElJ‘IbHOCTH
ynpaeneHus aHepronoTpebneHnem u oHTONOMMK MHchopmauum ob aHepreTnke;
- MH¥eHep cuctem UB:
a) vcnonb3yeT oHToNorM MHbopmauum o6 sHepreTuke AnA paspaboTkn cneyngukaLni cemaHThye-
CKOW COBMECTUMOCTU oBbmeHa OaHHbIMIK ob SHepreTuke;
b) mcnonbsyeTr cneunduKaunid CEMAHTUYECKOW COBMECTUMOCTM obmeHa faHHbiMW 06 3HepreTuke
a4 paapaﬁomu NMPpUNoOXeHNA B obnacTtu JHEPISTUKK, KOTOPOEe BKMOYaeT obmeH AdaHHBIMK MeXxOy KOMNOHeH-
Tamu.
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CemaHTuieckan
dyHKUMOHANLHAR
COBMBCTUMOCTE

|
I
oA » F;aranarm :
pasyneTar

|
A |
_________________________ = |
___________ o | cnonsayer (unm |
WHTerpaums cemaHTHHECKoIA thyHKLMOHANBHOW COBMECTUMOCTA onpenenser) :
R o P

Peaynbrar EEpHTYH
COBMBCTMMOGTH e3y. il |
R e |
e Al IN Al WY T W Eu_n?ay?r(_m_u}
onpefenAeT) I
Wi PaspaGoTtka |
Eanp:Haapa- g ETORHORE- '
cucrema MB Peaynerar GenkHod I
cucTeMEl MB I
_________________________________ = |

PucyHok 15 — Mopgens XW3HEeHHOTO LMKNa CEMaHTUYEeCKON (DYHKLMOHANBHOW COBMECTUMOCTH

6.3 PykoBoAcTBO No peanu3auuu XXU3HEHHOro LMKNa

6.3.1 PekomeH4auUM No XU3HEHHOMY LIMKNY OHTONMOMMMA

[Mpouecc NpoeKTUPOBaHWA OHTONOrMKM MMEeET CODCTBEHHBLIN XM3HEeHHBbIA UWKN. Ha pucyHke 16 nokazaH

NPpUMEpP XU3HEHHOro UWKNa QHTOMNOTUKW, COCTOALLMIA U3 cneayowux 3Tanos:

- 3Tan onpegeneHnA TPEGOBE!HVIIFI K OHTORNOTrMA;
- 3Tan COBMeCTHOMo Co3gaHWA CHTONOrMM, B KOTOpOM SEﬂEﬁCTBOEHHbI, HanpumMep, 3KCnepTt no npeg-

MeTHOW 0BnacTk U 3KCNepT NO OHTONOTUW;

- aran npoBepKy HeNnPOTUBOPEYMBOCTM OHTOMNOMMK: NPOBEPKA TOro, YTO OHTONOMMA NpaBuneHO chopmu-

POBaHa i HeENPOTUBOPE4YKEE,

- 3Tan cornacoBaHWA OHTOMOrUK: obecneyeHWe Cornacus 3KCnepToB I'Ipe,D,MGTHDI:"I obnacTu ¢ NOHATUA-

MK W OTHOLWWEHWAMMWM, OTPpaXeHHbIMW B OHTOMNOMMK,
= aran I'I}"GJ'IHKEILIHH OHTONOrMK: HYGHHKHLIMH, WNCNONb30BaHWeE W NOOOEPXKa OHTONOrMmM.

PucyHok 16 — lNMpumep Mogenu XU3HEHHOTO LIMKETa OHTONOrMMK

6.3.2 PekoMmeHOauumn No XU3HEHHOMY LIMKNY CEMaHTUYeCKOW (DYHKLUMOHANbLHOW COBMECTUMOCTH

ﬁpOBKTHpDBaHHB ceMaHTHUYecKon q)yHKLI,HOHBanDF‘I COBMECTUMOCTHM HanpaeneHO Ha UHTerpauuw ce-
MAaHTHUYECKNX ONUCaHKuA B npouecchl ¥M3HEHHOIO UMKNAa cneu,ucpvixaum Cp}FH!{LI,HOHaﬂbHOD"I COBMEeCTUMOCTH.
Ha pucyHke 17 nokasaH npumep }M3HeHHoro uikna cneuudgurkalnm dyHKLWMOHANEHOW COBMECTUMOCTH, Co-

CToAWEero M3 cneylumx atanoe:
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- atan onpegenexun Tpeboeanui: onpegeneHne TpebosaHuin cneundmrkaunn QyHKLMOHANLHON coBme-
CTUMOCTW;

- 3tan cneundmkauny: npeaocTasnexdve cneundukaymm;

- NoATBEpPXAEHWE cornacusa: 4OCTUXEHWe cornacua No cneungukaunm;

- nybnukauma: nybnukauus cneumbuKayum MyHKLMOHANBHOW COBMECTUMOCTH.

PucyHok 17 — MNpuymMep KU3HeHHOM unkna cneyndmkauinn @yHKUMoHaNbHOM COBMECTUMOCTI

WMHTerpayua ceMaHTUYECKUX onNMcaHuii B crieyudukaluie gyHKLMOHANbLHOW COBMECTUMOCTH OCHOBAHAa
Ha OHTOMNOrUsaX:

a) ansg cemMaHTWYecKoro onucaHu MoXeT BbITk MCNONL30BAHA CYLLECTBYHLAR OHTONOMMS UKW co3gaHa
HOBaA OHTOMOIUS;

b) cemanTuyeckoe onucanme MOKeT BblTe OPUEHTUPOBAHO HA Pa3HLIE CEMaHTUYECKME INEMEHTLI

1) wHOpMaLMOHHBIE OHTONOIMMK (HanpuMmep, ceMmaHTuka wHdopmauwK, cogepxallencsa B bnoke
AAaHHLIX NpoToKoNa);

2) oHTONOrMKM B3aMMOQEeNCTBUA (HanpUMep, CeMaHTHKa npoTokana);

3} oHTOMOrMKM PYHKUMOHANLHOCTK (HanpuMep, ceMaHTU4ecKkoe onucaHke npoduna);

4) oHTOnorvM wWabnoHoB (HanpWMmep, CEeMaHTMYEecKOe OnUcaHWe napagurMbl  «nybnukauwa-
noanuncka», ceMaHTUYeCcKoe OnMcaHne MexaHuama obHapyxeHusa cnyxo);

5) OHTONOrMKM apXMTEKTYPLI (HANpPUMeEp, CeMaHTHYeCcKoe onvcaHne ocoBeHHOCTEN apxnTeKTyphbl).

Cnenylowmin NpUMep OeMOHCTPUPYET pasHuLy MeXOy MU3IHEHHBLIM LWKIOM OHTOMOMMK U XWU3HEHHBLIM
UMKNnom cneungukaumn pyHKUMoHaneHoW coemecTuMocTt. Cneundunkauna dyHKUMOHANBEHON COBMECTUMO-
CTW AN MeWLUWHCKOIo Aartynka, MCnonb3yowWwero apxnTekTypy, NPoTOKoN 1 OHTOMNOTWID 3PaBOOXPaHEHNS,
BKIMIOYAET CNeayoLMe MUIHEHHBIE LUNKMbI

- JM3HEeHHbIH LMKN cneundukalnmy yHKLWOHANEHOA COBMECTUMOCTH;

HM3HEHHBIA LWKIT OHTONOrMU apXUTEKTYPSI;

- JKM3HEHHBIN UMK OHTOMOrMW NPOTOKONA;

- JKW3HEHHBIN UMK OHTOMOrMU 30paBooOXpaHeHNs.

6.3.3 PekomeHOaLMM NO XU3HEHHOMY UUKNY cucTeMbl UB

MpoektupoBaHue UHTeponepabensHoh cucTemsl B HanpaeBneHo Ha MHTerpaumio MyHKUUWOHANbBHOR co-
BMECTUMOCTH B NMPOLIeCcChl KUIHEHHOTo UMKna cuctemel MB.

FOCT P 57193 onpenensieT X W3HEHHbIA LMK CUCTEMbI Kak «abCTpakTHYH MYHKUWOHANLHYK MoAenk,
KoTopas npeacrasnaeT coboi ocMmbicneHne noTpebHOCTEN B cUCTEMe, ee peann3aluu, akcnnyatauuu, pas-
BUTWMW M criMcaHumy». 2XWM3HEHHbIN LUKN CMCTEMbI oNpeaeneH Kak HaBop npoueccos. MNpolecc onuckiBaeTcA B
COOTBETCTBUM C €10 Lenbi, peaynsratom u aencteuamu. FOCT P 57193 onpegenseT TpuaLaTk NPOLECCOB,
pa3feneHHbIX Ha YeThIpe KaTeropuu:

a) Npouecckl COMacoBaHWA, KOTOPbIE COCPEA0TOYEHLl HA AENCTBUAX, CBA3AHHLIX C COMMALUEHUAMW C
nocTaBLNKaMu;

b) npoueccel opraHusalMoHHoro obecnedyeHus NpoeKTa, KOTOpbIe COCPEefoTO4YeHsl Ha AeATEeNnsHOCTH,
CBA3AHHOW C ynydlleHvem 6uaHeca opraHn3aunia unu NpeanpuaTns;

C) npouecchkl TEXHMYECKOTO yNpaBneHns, KOTOpbie COCpeaoTOMeHbl Ha yNpaBNeHuy pecypcamu v akTu-
BaMmK, BbliAENeHHLIMM 0Na paspaboTku cucTemsl;

d) TEXHWYECKWE MPOLIECCHl, KOTOPLIE COCPEAOTOYEHLI HA TEXHWYECKUX OENCTBUAX NO BCEMY KW3HEHHO-
MYy LMKNY.
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WHTerpaumns dyHKUMOHaNLHOW COBMECTUMOCTIH 3aBUCHUT OT KOHTEKCTA:

1) cuctema VB moxeT BuiTh OCHOBaHAa Ha cyulecTBylolle cneyudukaunmn hyHKUMOHaNLHOW COBMECTI-
MOCTHW WMWY HA HOBOW cneundukaumm, paspaGoTaHHOR ANA CUCTEMBI;

2) cneundukauma moxeT BbiTe NpeacTaBNeHa Ha CUHTAKCMYECKOM MK Ha CEMaHTMYeCKOM YPOBHE;

3) AOCTYNHOCTbL BCMIOMOFATENbHLIX 3NEMEHTOB, TAKMX Kak TUMOBLIE peanuaauyi UNu UHCTPYMEHTEI Te-
CTUPOBAHWS.

Cnegyrowmnin npuMmep AeMOHCTPUPYET PasHULy Mexny KU3HeHHbIM UMKknom cneundmukauum dyHkumno-
HanbHOW COBMECTMMOCTH W MM3HEHHLIM Uuknom chuctemsl MB. Crnctema WB, koTopan yganeHHo ynpaenset
ObITOBCI TEXHUKOM, BKIIOHYAET CNEayoLVe XU3HEHHbIE UMKIbL:

- XMW3HEHHBLIA LMK cUCTEeMBI yaaneHHoro ynpaenedus VB;

- JKM3HEHHBIA LUK cneyudrkaun oyHKUWMOHaNbHOW COBMECTMMOCTH BBITOBOW TEXHUKW.
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MNpunoxexnue A
(cnpaBo4Hoe)

PykoBopcTBo no obyueHuio B 06NacT¥ ceMaHTUYECKON
tyHKUMOHaNLHOW coBMecTUMocT UB

MpumeHeHne cemMaHTUHECKOW yHKUMOHANBHOW coBMmecTumocT MIB Tpebyer 3Hanvii M HaBbIKOB, ANS NonyYeHus
KoTOpbiXx Heobxogumo npoBoguTe oByveHne. B tabnuue A1 npuesged npumep obyvawwen nporpammel, KOTOpast MOXKET
BoITe ucnons3oBaHa ansa obyyeHuns nHxernepos cuctem MB B oBnactn cemaHTu4eckoid coMmectumoct MB.

Tabnwuua A1 — Npumep obyyatollein nporpamMmMel B 06NacTM CEMaHTHWYECKOW YHKLMOHaNLHOW coBMmecTumocTr VB

Lene [aHHbIiA Kypc 03T npeacTaeneHne ob ncnone30Bad OHTONOMMA ANA AOCTWKEeHWA CeMaH-
TUYECKOW coBMECTUMOCTH cucTem MB. Tembl 0By4eHWA BKMKUANT NPOeKTUPOBAHWE OHTO-
NOTVIA (MPUHLUWME!, NPEACTABNEHWA OHTONOMMIA, MCNONE30BaHWE OHTOMOTMIA) U BO3MOXHOCTW
paccyaeH i

Peaynetatel 0ByyeHwn Mo okoH4aHuu obyyenna uHxeHep cucteMm WMB nonweH ymeTs:

- NPeacTaBnATb NOHATWA cucTembl MIB ¢ MCNOMb3oBaAHKMEM OHTONOMMI (HAanpuMep, AaTuyu-
KOB);

- NPeacTaBnsATs NOHATUA (PYHKUMOHANBEHOA COBMECTUMOCTH cucTembl MIB ¢ ncnonbaosaHmn-
&M OHTONOMMiA (HanpuMep, MeTafaHHbIX TEMNepaTypht);

- pazpabaTbiBaTb (hyHKUMOHANEHOCTE COBMECTMMOCTM CcTeMbl B ¢ ucnons30BaHuem oH-
TONOrWIA, BKMOUAA BO3MOMHOCTH PACCYKOEHWA (HanpUmMep, NMpU NPeBLILLEeHWH TEMNepPAaTy-
pOii NOPOroBOro 3HAYEHWA aKTUBUPYETCA KOHOWUWOHUPOBaHWE BO3ayXa);

= WHTEMPUMpPOBATL PE3YNLTUPRYHOLWWE paﬁoqwe NpoayKThl B NpOUECCHl XWM3HEHHOMO LUMKNa CKl-
cTembl MB (HanpumMep, co3aaeTca COOTRETCTEYHOWAA AOKYMEHTALWA MO BO3MOXHOCTM aKTH-
EMPOBaTh KOHAWUMOHWPOBaHWE BO3Ayxa)

dopmar MNpeagycmaTtpuBaetcs aga opmara obydeHun:
- uHxeHepsl VB paspabarteigaloT cuctemel MIB npw nopgepxke NHKEHEPOB-OHTOMNOMOB;
- uMHxeHepsl VB npuobpeTaloT HaBblkk B 00NacTM pazpaboTkii OHTONOMMA

MpeneapuTentHele Wrierep VB gomkeH ObiTe 3HAKOM C NpoekTupoBaHnem cuctem B, Hanpumep, wHxeHep
YCNoeuA MOMET MMETEL HABLIKM B 0DNACTM MHXKEHEPHOM NPaKTUKKM ¢ ucnoneaosaHnem MOCT P 70924
m[OCT P 57193

B taGnuue A.2 npuBeaeH NpUMEp COOepaHUA KYpca Ha 0CHOEE 0By4Yalolen nporpaMmel.

TaGnuua A2 — CogepxaHue kypca oBydeHus B oBnacTi ceMaHTU4eckon yHKUMOHANEHON COBMECTUMOCTH

Cexkumnsa Onucadune
Lenu cemantnye- | CogepxaHue O6tAcHeHWe Lener ceMaHTUYeCKon coBmecTumocT MB:
CKOW COBMECTUMD- - cBop cMBICNOBEIX 3HAYEHWIA;
ctn LB - WHTEerpauma QyHKUMOHANBHOCT CEMAHTMYECKON COBMECTMMOCTH;

= WHMEHEDPHAA NPpaKTHUKa B obnacTy cemaHTU4ecKoW COBMECTUMOCTIA

Mpumep obyyat- | Hactoswwii ctangapT (paagen 5).
wero martepuana | PekomeHgauwn [7], [19], [20], [27]

BapuanTtel ucnone- | CogepwaHue BeiGop BapuanTa ucnonesoeaHus cuctemel VB, B koTopom Bynet paspato-
30BaHKA 1 Bbibop TaHa (HYHKUMOHANLHOCTL COBMECTUMOCTI (Hanpumep, AaT4uK Temnepary-
dhopmara kypea pbl 3anyckaeT akTBaLMI CUCTEMbI OTONMNEHNS ).

BreiBop dhopmara kypea:

- NpakTMka COBMECTHOW pa3paboTkW, T. €. COBMEcTHOM paboThl MHXKeHepa
cvctem VB v nHxKeHepa-oHTONOra,

- npakTtuka paspaboTtku, T.e. paspaboTkn oHTONoOrMK MHXeHepom cnetem KB

Mpumep aby4ao- | Marepwan ua obnactv npoekTupoBaHus cuctem VB (cm. Tawxe [22])
wero Marepuana
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Mpodomkenue mabnuuye: A.2

Cekuma

Onwcanune

lMNepeana oHTONOrMA

Cogepmwanve

[axHas cexkuwsa npegnonaraeT pyyHown Tpya. Vimkedep cuctem VB onpege-
NSET NOHATUA U OTHOLUEHUA PAacCMaTPUBaEMOro BapuaHTa UCnonb3oeaHua

Mpumep obyqato-
Liero matep1ana

Marepuan na cbnacTtu npoexTMpoBanwa cuctem KB

lNepeaa npegcrae-
MEHHaA OHTOMOrMA

Cogepmwanve

ObreACHEHNE NPEACTABNEHWA OHTONOIMKA (HANPUMEP, TRUNNETOR).

B cnyvae coBmecTHOW pa3paboTki MHCTPYKTOP NpeacTaBnaeT cpedy cneuu-
thukauum oHTONorMK M paspabaTteiBaeT NpencTaBneHne OHTONOrMHN,

B cnyuyae paspaboTtki npoeogutca oBbsacHeHWe no cpefe cneuwndurkaumnm
OHTONOTHA, MHXEHED CMCTEM MB aHakomuTCH C ee MCnonb30BaHUEM U pa3s-
pabartsiBasT NpencTasneHns OHTONOMMK NPW NOAOEDKKE MHCTPYKTOpA

Mpumep obyuato-
wero Matepdana

Cxembl npeacTaenenyn, Takve kak RDF, RDFS u OWL
[23], [24]

MNepsoe npaeuno CopepwaHwe [fauHan cexkuwa npegnonaraet py4Hoid Tpya. Wuxkexep VB onpegenset
npasuna ans peanusauud (Hanpumep, «ecnu TeMmnepartypa Huke 10 °C, To
aKTUBMPYETCA CUCTeMa OTONNEHUAR )

Mpumep MaTtepuan ua oBnacty NnpoekTMposaHua cuctem MB
obyvaroLwero
mMatepuana

Mepeoe npeacrae- | CogepxaHwe O6bACHEHVA NpeacTaBneHna Npaenn (Hanpumep, Npaevna, UToroeelid API).

NeHHoe Npasuno B cny4yae COBMEeCTHOW pa3paboTkM WHCTPYKTOP MpEeAcTaBnaer cpedy
pa3paboTkv, OCHOBAHHYIO HA NpaeMnax, W peanusyetr npeacTaBneHve
npasuna.

B cnyyae paspa@otku nposogutcs 0BbACHEHWE NO cpeade paipaboTkK Ha
OCHOBE Npagunn, WHkeHep cuctem MB 3HAKOMMTCH C &e WCNOoMb3oBaHWEM
W paspabaTbiBaeT NpeacTaBneHne NpPaBuna nNpy Noagepxke MHCTpYKTopa

Mpumep Cpenbi paapabotki, Takme kak Apache Jena' [25]

aby4awluero

Marepuana

Mepeoe cemaHTH- | CodepwaHuwe [axHas cekuwns npeanonaraet pyvyHol Tpya. MHxeHep cuctem VB peanuayet

YeCcKoe feilcTene Npaeuno ¢ MCNonbL3oBaHneM ceoero cnocoba paspaboTku (T. . NPOBOAUTCA
peanu3auva nNpaeBuna ¢ NOMOLWLID annaparHo 3anporpammupoBaHHOro
kona)

Mpumep Muchopmauna o cpene pa3zpaboTkn, UCnonkayemoin nHxeHepom cructem VB
oby4arowero
Marepuana

MNepeoe peanuso- CogepxaHwne ObbacHeHne (hyHKLMOHaNEHOCTU paccy®deHwi, T. e. 3anpocoe npegcTae-

BaHHOE CeMaHTK- TNEHWA OHTONOMA (Hanpumep, ¢ cnone3oBaHnem Assbika SPARQL).

YECcKOoe [eiCTBMe B crny4ae coemecTHolt paspaboTku MHCTPYKTOp NpeacTaensaeT cpeny pazpa-
GOTKM PYHKUMOHANBLHOCTM PacCy:KOEHWA W peanuayeT Npasuno, OCHOBaH-
HOE Ha paccyXOeHun.

B cny4ae paspaboTkv npoBoguTcA ODBACHEHWE NO cpeae pa3paboTkv
(hyHKUMOHANBHOCTY PacCYyXaeHWi, HxeHep cuctem MIB aHakomuTes C ee
MCNONL30BAHWEM W peannayeT ceMmaHTU4eckoe AecTBMe, CBA3aHHOE C npa-
BUNOM, NPK NOOQOEMKKE WHCTPYKTOpa

Mpumep MexaHuam noruvdyeckoro BelBofa Apache Jena [26]

obyyaioLlero

Martepuana

1) Apache Jena — ToproBas mapka npogykra, nocraensemoro komnaHweid Apache Software Foundation. JaHHas
WHbopMauusa gada aAnA yoobeTea nonb3oBatene HacToALLEro CTaHgapTa U He ABNAETCA pekoMeHaauunen.
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Cexuma

Onucanwe

Mepean cemaHTu-
Yeckan aHHoTauws
AnA QyHKUWOHaNE-
HO COBMECTUMO-
cTH

CopepwanHne

ObvAcHeHve HeobxoguMoCTu CeEMaHTWYecKoW aHHoTauww ana obecnede-
HUS hyHKUMOHANEHOW COBMECTUMOCTH.

[anHan cekuwsa npegnonaraet pyqHol Tpyg. WHwedep cvetem VB yrase-
BAET MeTafaHHbIE, CBA3aHHLIE C (PM3MUECKUMM AaHHLIMU, NpenocTaense-
MBIMKM KOHKPETHBIM yeTponcTeom WMB (Hanpumep, BHelWHAd Temneparypa,
eaAMHULA MaMepeHua B rpatycax Lienscus)

Mpumep obyyato-
Liero Matep1ana

WHbopmMauma o TUNWYHBIX yecTponcTEax VB, MCnonbayemelx MHKEHEPOM CK-
crem VB

MNepean peanuaa-
UWA CemMaHTye-
CKOWM aHHOTAaLMK
Aans yHKLKo-
HansHOW CoBME-
CTUMOCTHK

Copepxanue

O6bAcHeHne HeobXOOMMOCTW CO3AAHUA (YHKUMOHANBHOCTH OMHAMUYEe-
CKOro OTOBpaXeHns MeXay OHTONOrMER M OaHHbIMW, CO3AaBaEMbIMK pas-
HOPOAHBLIMW YCTPOWCTEAMMU.

B cny4ae coBmMecTHOW pa3spaboTkM WHCTRYKTOP NpeacTaBnser MHTepderc
nporpaMMupoBaHia oTobpamenua B cpege paspaboTku dyHKLMOHANLHO-
CTH DACCY¥OSHWIA U peanunayeT CeMaHTUHECKYHD 2HHOTALMIO,

B cnyuae paspaboTku npoBoguTcA o6bACHEHWE MO MHTEePdelicy oTobpane-
HUSA, MHKeHep cucTeM VB 3HaKoMUTCA © ero MCNonb30BaHWeM W peanuayet
CEMaHTUYECKYHD AHHOTALWID NpX nooaep:xke MHCTPYKTOpa

Mpumep obyyam-
LEeno Marepuana

JokyMeHTauuws no pabovum NpoayKTaM CeMaHTWYecKoW aHHOTaLWKM, We-
nonb3yemMsim B cpefe paspaboTtku (Hanpumep, Jena).
OByyarure matepuansl N0 CEMaHTHUYeCKOW aHHoTauum [27]

WMHTerpauma B npo-
LeCChl MHU3HEHHOMO
uwnkna cuctemsl MIB

CopepxaHue O6bAcHeHWe MeTogonori paspaboTku OHTONOMWA K WX MHTErpaLmMmn B Npo-
LeCCh! XMU3HEHHOM UMKna cucTemel UB.
ObwsicHeHVE B3aVMOCBA3N MEXOY MWZHEHHBIM LMKMOM OHTOMOTMK, W3-
HEHHBIM UMKNOM BYHKUMOHANEHOW COBMECTUMOCTH M HU3HEHHLIM LIMKNOM
cucTemsl MB.
MpencTaBneHne pes3ynsTURYOLKMX NPOOYKTOB, NOMyYeHHLIX B pesynera-
TEé NPaKTUKK cemaHTU4eckon coemectumocTtu B {HEHPHMED, OHTOMNOrnK,
cneundmKaums COBMECTMMOCTH, MCNBITAHWS COBMECTUMOCTH)

Mpumep obyuaw- | Cm. [24], [28], [34].

liero matepuana

Mo Bonpocam ¥UIHEHHOrO UMKNA CM. HacToAWMA cTaHaapT M FOCT P 57193
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MpunoxeHue B
(cnpaBo4vHoe)

PykoBogcTBO no pazpaboTke cemaHTUYeckon coBMmecTumocTu UB

B.1 PazpaBoTka (hyHKLUMOHANLHOCTN CEMaHTH4YeCKoN YHKLUMOHANEHOW COBMECTUMOCTH

[Mpwr oTCyTCTBMM HEOBXoaMMON (YHKUMOHAMNBHOCTM CEMAHTHYECKON DYHKLUNOHANEHOW COBMECTUMOCTIA ONA KOH-
KpeTHoOW cuctemel VB Heobxogumo nposectu ee pazpabotky. [JawHan paspaboTka ynpasnaerca nHxeHepom cuctem VB
W 4acTo BLINONHAETCA B COTPYAHWHECTEE C MHMEHEPOM-0HTCNOrOM W/UMK € UCNOML30BAHWEM UHCTPYMEHTORE MOSAEPMKN
NPOEKTUPOBAHWA OHTONOIMK.

an pﬂSpﬂﬁOTKE WHMEHED CUCTEM 1B moxeT 3aHMMarts pa3Hble JONKHOCTH B 3aBUCHUMOCTK OT TOrO, paﬁnraeT nu
OH B KayecTree paapaboTymka yeTpoicTe VIB Ha cTopoHe nocTagwmrKa yeTpoieTe VB unu B KayecTee CUCTEMHOID MHTerpa-
Topa MB Ha cTropoHe opraHWaauny, Kotopas co3faeT v pa3sopadmeast cuctemy VB ¢ noMolwbo rotoeeix yeTpoucte WB.
B oboux CnyYanx MHXeHep 3auHTeEpecoBaH B CO30aHNK HHTBpDI'IEpEIﬁEﬂbeIX cvucTem.

WHweHep cuctem VB, paborawowmi paspabotuukom yetponcte VB, nmveer Bonewe ceobogel BNUATE Ha paborty
ycTponcTea. B atom cny4ae MoryT BbITe U3MeHeHLl CBORCTBA YCTpoicTea Takmm odpa3aom, YTobbl OHW COOTBETCTBOBaNU
0BLWenoCTYNHOM OHTOMOMKM, UMK MOXET BbiThb padpaboTaHa OHTONOMMA KOHKDETHOIO NocTaBLUMKa (MNW OTCYTCTBYOLUME
YacTH DHTOHDFMH} Tarknm Dﬁpasom y1oBbl OHE COOTBETCTEBOBANA Cb)’HKU,MDHal'IbHDDTH yCTpDﬁCTBE.

Wuxenep cuctem VB, paboTalowuil cMCTEMHBIM WHTEMPATOPOM, B OCHOBHOM 3aHUMAEETCH BeIBOPOM NMOAXOASALLIMX
YCTROMCTE [AN1A CO3HaBaemMoi CUCTEMBL. MCnoneayemble YCTPOWCTBA YacTo NOCTYNAKT OT HECKONBKUX NOCTABLIMKOE, W
WMHMEHED CUCTEM B AomkeH MCNonNk30BaTh q:lyHKL[HDHE!'ihHOCTb CEMaHTUYECKOW COBMEBCTUMOCTW ana obecnedyeHunA co-
BMECTMMOCTH.

Ecnun dhyHKUMOHANMBbHOCTE CEMaHTUYECKON COBMECTMMOCTH (HanpuMep, OHTONOMMA) NPEACCTABNAKTCS NOCTABLLM-
kom yetporcTea VB, oHa MmoxeT BbiTh MCNONL30BaHA pasnUyYHbIMU MHTErpaTopamu cuctem MB (knneHtamu), koTopblie By-
YT MCMoMb3oBaTk 3TW YCTPONCTBa. Ecnn hyHKUMOHANEHOCTE CEMaHTUYECKOW COBMECTUMOCTI ONA KOHKPETHOIO YCTpOon-
ctea WB HepocTynHa y nocTaswuka ycTponctea MB, nHTerpatop cuctemsl B mMoeT Mcnonk3oBatk OHTOMOTUYECKWIA
noaxod Ans AOCTHHEHWA CeMaHTU4ECKON COBMECTUMOCTM B COTPYAHMYECTBE C MHXKEHEPOM-OHTONOroM Ans pa3paboTku
OTC!yTCTByIOLIJ,eIFI OHTONOMMK I:HHH HeJoCTaKWKX OHTONOTMHeCKMX GEHHCGE:‘I}. B OaHHOM CnyYae pE:ﬁCITE EbBINOMNHASTCA Kak-
AeIM MHTErpaTtopom cuctem WIB otgensHo, ecnu Toneko paspaboTadHsle OHTONOrMYECKWE 3anvck He BHocATcH B obuleno-
CTYMNHYH OHTOMOMMID.

B.2 3tankl pazpaboTku

B tabnuue B.1 npuBeaeH NpUMED, KOTOPbLIA MOXET BbiTh MCNONb30BAH OCHOBHOW 3aWHTEPECOBAHHOW CTOPOHOW
(wrkenepom cuctem MB) ana paspabotin cemMaHTUYECKOW COBMECTMMOCTH, & TEKKE BTOPMHYHLIMUW 3aMHTEPECOBaHHbIMK
crapoHamu (MHTerpatapamu cuctem VB, paspaboryvkamu ycTponcTe VB, cucTemHeiMU MHTErpaTopamm).

Jransl B Tabnuue B.1 moryT ObiTe paccMOTpeHEl KaK PYKOBOLCTBO NO MCMNOML30BAHNI0 HACTORLWEID CTaHgapTa npu
pa3paboTKe ceMaHTUYeckol coeMecTamocTy B,

TaGnuya B.1— Srans paspabotiv cemaHTUYeckon yHKUMOHANLHOW coBmecTumocti VB

3rans! Ornucanne
O1an 1 Kakoea Uene v TpeboBaHuA K (PYHKLMOHANEHONR COBMECTUMOCTH?
3tan 2 KT0 ABNAETCA BOBNEYEHHBIMKW CTOPOHaMK (HANPWUMED, cpraHu3aumm)?

Kakve cuctemel 3ageicTeOBaHb! (HaNPUMED, OKoHeYHble W T-TodkK, okoHeYHble Touku MB)?
Kakue mexaHusmbl MCNONb3YIOTCA AMA WASHTUMMKAUMW W ayTeHTUdUKauMM UngposbIx
CcTOpoH (Hanpumep, ceptudukatel 1 PKI)?

3tan 3 Kakasa wHthopmauma gomekHa BeiTe nepefadHa (HanpuMmep, dopmar, 4actora, KadecTBo,
naeHTuKnkaTop)?
3rtan 4 Cneayet Nu NPUMEHATE CEMaHTMYECKYHO (BYHKLUMOHANEHYH COBMECTUMOCTL?

Kakoil ypoBeHe cemMaHTUYECKOM MHIopMaL My A0CTYNEH OT APYIoM CTOPOHLI?

J1an 5 Ecnu otser Ha aTtane 4 «[la», TO cneayeT yaHaTh napameTpel CeMaHTUYECKOA COBMECTUMOCTH
W NOQKMIOYEHWS (Hanpumep, oHTonorMio Ha ocHoee OneM2M). 3atem cnegyert paspabotare
yHKUMIO goBaBneHKs K 0TNPaBnsaoLLEeR CTOPOHE ANA NPOBEPKA CEA3W C APYTOA CTOPOHON

31an 6 Havano tectuporannA. MNepBeIi 3Tan 3aknkyaeTcs B NPOBEpPKe Toro, 4To obe CTOPOHE! 40-
rOBOPMIMCE O NPaBWEHOR MOEHTHKKAUMK (HanpymMep, ¢ ncnonbaoeaduem PKI)
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Irane

Onwcaxune

J1an 7

Bropon aran TECTMpPOBaHWA 3aKMIOYAETCA B NPOBEPKE BO3MOKHOCTH 0BMeHa cooblyeHns-
MW Mexay AByMS CTopoHamu. Hanpumep, MoryT BbiTh 0TNpaBneHsLl TecToBLie cooblleHUs
¢ BonbwmMm pazbpocom cogepknmoro, UTobsl 06e CTOPOHE! GHANM3WPOBANM W BEINOSHANM
NpoBepkv kauecTsa. PeaynsraTtel gomkHbl 6uiTh NpoBepeHtl obenumi ctopoHamu ann ofe-
crneqveHun MyHKUMOHANBHON COBMECTUMOCTH

J1an 8

Mocne ycnelwHoro BEINOMHEHWA TECTOBLIX Npoueayp ofe CTOPOHEI COrMallakTes, 4To ce-
MaHTHYecKaa (yHKUWOHaNsHas COBMECTWMOCTE obecneveHa, u B3aMMOOEWCTBYIOT C WC-
Nonb30BaHWEM OHTONOTMA
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Mpunoxenne C
(cnpaBo4vHoe)

PyKoBOACTBO NO yNPaBNEeHUK XU3HEHHbLIM LIMKNOM
ceMaHTH4YeCcKoW coemecTumocTy UB

C.1 XXM3HeHHbIA UMK cneundpukaumm @yHKUHOHaNbLHOW COBMECTUMOCTH, NOAAEPKUBAHOLLWA OHTONOIMMK

B tabnuue C.1 onwcaH MW3aHeHHsIM LrKkn cneundukauny yHKLWOHANEHOW COBMECTUMOCTM, OCHOBAHHBIA HA OH-

TONOrin.

Tatnuua C.1— lNpyuMep ¥MM3HEHHOrO UMKNa cneundrkaum dyHKUWMOHANEHON COBMECTUMOCTH

HM3HEHHBIR LKKN
crneynukanmnm OnucaHue
COBMECTHUMOCTH
TpebosaHua Onpenenexve oHtonormi, | Mpu HeoBXoAUMOCTUA cneayeT O3HAKOMWUTLCH C MPOoLeccom coana-
KoTopele HeobxoauMo co3- | HWA M UCNONBE3OBAHWA OHTONOrMA, oM, [23], [24].
AaTe UMK MCNONL30BaTL Crenyet onpedenuTs TUM 3HAHWA, KOTOpPbLIE HEOBXOoOUMO 3adMKCK-
POBaTE B OHTONOTMK (MPEAMETHEIE, MEXMPEAMETHBIE U MEMONCLK-
MAMHapHBIE, HanNpuMep 3npaBooxXpaHeHwe, TpaHcnopt u Gesonac-
HOCTB).
Crenyet onpedenuTs BO3MOMHOCTbL MNOBTOPHOMO WCMONB30BAHMUE
WNK PACIUMPEHWA CYLLECTBYOWMX oHTonormi. MoryT BeiTe nenone-
30BaHbl KaTanori, Takme kak LOV4loT [7].
Crepyet onpefenuTs CEMaHTUYECKWe OnucaHns, kotopeie DyoyT
WCMNOMNbL30BaTE OHTOMNOMMK: MHOPMALWA, B3auMoaencTee, hyHK-
LUMOHaMNbHOCTb, I.IJEIﬁJ'IDHbI, ApXHUTEKTYDBI U T. 0.
Crieayer onpefennTs 3KCrnyaraunonHsie TpebosaHus (Hanpumep,
COBME[‘.THMDCTE-}_
Cnenyet onpedenuTs CXeMy YNpaeneHWa BEPCUAMIA OHTONOMK
Cneuundurkauus CoemecTHan paspaboTka Crnenyet HAacTpaUTL CXEMY COTPYOHWHECTBA 3KCNEepToB B NpegmMeT-
OHTONOrMA HOM 0BNacTH ¥ 3KCNEPTOR NO OHTOMOTHW ANA CO3NaHUA CTPYKTYPLI U
cogepiaHvA oHTonoruid. PykoeoacTeo npveenero B [20]. Pexomen-
OaunK NnpeacTaenelsl B [30].
Cnep,yeT NPOBEPWUTL, HTO OHTCOMNOMMA CEMaHTWYECKW HENPOTHBOPE-
YMBa.
Cnenyet NpoBEpWTL YPOBEHL MOAYNEHOCTH.
CrnepnyeT ycTaHOBUTEL MPCOLIECC COTMACOoBaHUs MEX Oy 3KCNnepTaMi B
npesMeTHoW obnacTii U 3KCNepTami No OHTONOMK
Onpegenexve B3avMo- CnenyeT nepeyncniTe NOHATUA W OTHOLUEHWA, KOTOpLIe OOMHHI
cBA3W Mexay cneuwdu- NOOAEPKUBATLCS OHTONOMMAMM
Kkauwen pyHkyMoHansHo
COBMECTUMOCTH WU OHTOMNO-
TMAMIA
MNpoeepka cneyudurkaumu | Crnegyet nepevyMcnuTs 3aBUCUMOCTH, KOTOPbIE MOTYT BbiTe NpoBe-
COBMECTUMOCTH C NOMO- PEHBI.
LB OHTOMOMA CregyeT ngeHTUUUKMPOBATE OrPaHUYEHUS HEMPOTUEOPEYUUBOCTH,
BbIpaKEHHBLIE B OHTONOMMAX.
CnenyeT NpoBepWTE OrpaHWYeHA B cneuurkaLy hyHKLUOHANb-
HOM COBMECTUMOCTH
MNpoeepka Beop B akcnnyaTauuio U Cnenyet 06HOBWTL OHTONOMMK W CReUUcMKaLK npu Heobxooumo-
cornaweHus paseepThiBaHWE CEMaH- cTh.
TUMECKOW COBMeCTMMOCT | Cnenyer NpoBECTM OLEHKY 3PENOCTM B IKOCUCTEME (Hanpumep, B
C WHTErpaLmnen CooTReT- coobluecTee, koTapoe ByaeT UCNaNbaoBaTk OHTONOTUID).
CTEYIOLLMX OHTONOMMK WHTerpauma B cucTeMy yNpasneHus BEPCUAMW OHTONOMA
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HraHeHHBIA Lukn

COBMeCTMMOCTHK

cneuudKaum Onwcaxwe
COBMECTHMOCTH
MyBnvkauus QBcnyMMBaH1e OHTo- MyBnukauus co3qaHHOW MMM PacLUMPEHHOK OHTONOMK B CYLLECTBY-
NOTVN CeEMaHTUYECKOR HOLWMX KaTanorax.

Cnegyet 0BHOBKTL W YCOBEPLLEHCTBOBATL OTKPLITYIO OHTONOMMIO.
Cnepyet npoBepuTE ODHOBMEHHYH) OHTOMOMMID

Beleog W3 skcnnyataumn Cnepnyet o6HOBUTL YNpaBneHue BepcUamMiA OHTONOMMIA
OHTOMOMMK CEMaHTU4e-
CKOIA COBMECTHMOCTH

C.2 XXn3HeHHBIN UMKN cucTembl UB, nogaepuBaoWwmi (hyHKULMOHANBHYH COBMECTUMOCTh

B tabnuue C.2 onncbiBAeTCA MM3HEHHBIW UKD cucTemel B, nogaepkueaowni (oyHKLUMOHEMbHYIO COBMECTUMOCTD.

Tatnuua C.2— MNpumMep XU3HEHHOMO UMKNa cucTemel MB

HuaHerHsIR uukn cuctemel VB

[eAcTBrA No MHTETPALMK DYHKUWOHANEHON COBMECTUMOCTH

OnpeneneHne notpebHocTen u Tpebo-
BaHWA 3aMHTEPECOBAaHHLIX CTOPOH

WnenTtudmkauma cneyndukaumn hyHKUMOHANBHOW COBMECTUMOCTH, KOTO-
pas Bynert wcnonk3oeaHa MW co3faqa

lMpouecc onpeaeneHna CUCTEMHEIX Tpe-
BoBaHmiA

WuTerpauua TpebosaHui cneuynduKkaumy yHKLUMOHANsHoW COBMECTUMO-
CTW B CUCTEMHBbIE TpeboBaHua

MNpouecc onpegeneHns apxXMTekTyphbl

Het koH KPEeTHO W OeATENBEHOCTH

Mpougece NpoeKTUPOBaHWUS

Paapabotka chyHKUMA, HeobBxooMmelx ANA yOAOENEeTBOpeHws TpebosaHui
cneyucnkauM QyHKLNMOHAaN5HOW COBMECTUMOCTH

MNpouecc cUcTeMHOro aHanuaa

HeT KOHKpEeTHOW OeATENBHOCTH

Mpouecc peanuaauun

Peanuzauva dyHKUMA, HeobxoguMmex Ana yaoeneTeopeHna TpebosaHwi
cneludmkaumn yHKUWMOHANBHOW coBMecTUMocTi. [pu HeobBxogumocT
cnenyet pa3spaboTaTtk yHKLMOHANEHOCTE TECTMPOBAHWA COBMECTUMOCTH

Mpouece uHTerpaLu

HeT KOHKPETHOR AEATENBHOCTH

Mpouecc NpoBepki

TecTvpoBaHue yHKUMOHANEHOW COBMECTUMOCTH cucTemMbl VB (BHYTpUKOp-
nopatueHoe)

Mpouece nepexoaa

TectmpoeaHwe gyYHKUMOHANBHOW COBMECTMMOCTKH cucTembl VB (nposepka
TpeTeell CTOPOHOW, MPOBEPKA NMOGOKITKYEHWA)

Mpolgecc NPOBEPKN pasEepTLIBaAHKA

Mpoeepka passepTLIEaHUA

Mpouecc akcnnyaTauyum

HeT KOHKPETHOW OEeATENEHOCTM

MNpouecc oBenyKMBaHWUA

MHTerpauua mMoandukaLmid cneuvukaliin thyHKUIMOHANBHOW COBMECTH-
MOCTH

Mpouece yTunnaaumm

HeT KOHKpPETHOR OeRTENEHOCTH
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Mpunoxexue D
(cnpaBo4HOE)

OHTonoruyeckasn cneuudrkayna TUNoOBon apxutekTypsl UB

D.1 O6wwe nonoxeHUn

FOCT P 57193 onpegenaet obLy0 TUNOBYIO apxuTekTypy MIB C TOYKK 3peHnsa XapakTepucTyK CUCTEMBI M NpencTas-
neHwin apxuTekTypsl AnA MB. HacToswee npunoXeHne copepnT OHTONOMMYECKYI0 cneundrkaumio THMOBOR apXHUTEKTY-
pel. OHTONOrMYECKME cneundrkaumMy cosnarbl Ha A3bike Beb-oHTonorvid (OWL) ¥ npeacTaeneHbl B BM3yanbHON HOTALWK
ona oHtonoruia VOWL [31].

OHTONOMMA TUNOBOW apXMTeKTYphl Heobxoauma B cnyyae obmeda cuctemamu MB wHhopMaumnei, KoTopas BKMKO-
Yaer CCbUkK Ha 00beKTbl apxuTekTypsl MIB, Hanpumep Ha artanax oGHapyKeHWs OaT4nkoB 1 NpUNoXeHwn. B oHTonarum
MCNONkL3yTCH CTaHOapPTU3NPOEaHHBIE NOHATWA B CBH3WN C TEM, YTO TUMNOBAA apxXWUTeKTYpa CTaHO0apTWU3npoBaHa. 310 AB-
NAETCH 3HA4YMMBIM (PAKTOPOM, NOCKOMNbKY Pa3Hble OHTONOMKM MOTYT NCNONL30BaTh NOHATHUSA C OOHUM U TEM HE WMEHEM,
Hanpumep, B cHTonoruw SSN [14] onpegeneHo noHATHe «ycTporcTeow. OHTonorvAa OWL-S [32] onpegenseT noHATHe
«cnykbar. Ecni ykazaHHble OHTONOMMK UCNONb3YIOTCA OAHOBPEMEHHO € OHTONOMMEN TUNOBOWM apxuTekTypbl WIB, To cne-
AYET ONpefennTe, MMEKT NKW 3TW NOHATWA TO HE 3HaYEHWE, YTO W B OHTONOMAK TUMOBOK APXHUTEKTYPBI MB.

D.2 Cnyx6a, ceTh, ycTpohcTBo MB 1 wnwo3 B

Cnyx6a — ato abcrpakTHoe noHaTre. Cnyxba peanMayeTca OOHUM MITKM HECKONBKMMIW KOMNoHeHTaMu. MoxeT ObiTk
HECKOMBLKO ankTEPHaTUBHEIX PEann3aunii ooHOM K ToM xe cnyxBel. CYLUHOCTM BIaUMOASHCTBYIOT YEpEe3 OKOHEYHLIE TOYKK
e ceTn. CeTk coeguHAET OKoHEYHBIe Toukn. Cnywba npeaocTaensaeT ogHy WM HECKOMBKO OKOHEYHBIX TOHEK, C MOMOLLbIO
KOTOPBIX OHA MOKET BbiTh BeI3BaHA. OKOHEYHAR TOYKA WMEET COWH UMW HECKOMNMEBKO CETEERIX WHTEP(ERCOE. YaaneHHse
cnyBel MoryT BeITe AOCTYNHEI OKOHEYMHEIM TOYKaM Yepes ceTeBkle MHTepdeicsl B KOMMYHUKaLMOHHOW ceTh. OKoHeYHEIe
TOUKKM MOTYT CYLLIECTBOBATL B OAHON UMK HECKOMBKMX ceTax. [JaHHbIe, CBA3aHHLIE CO cnyXBamu, yeTpoicTeamu VB u wnw-
3amMmu MB, MOTYT XpaHWTbCA B XpaHWnuille JaHHbIX, MCNONL3YEMOM OﬂHGﬁ WM HECKONbKWMIA CYLLUHOCTAMM. Ha PUCYHEaX
D.1 n D.2 npegcraeneHsl CyLWHOCTH cucTembl VB, cBa3aHHble co cnyxbow, ceTsho, yeTporcteom VB 1 wnoaom WB.

BaawmogehcTayer c
. BrriouaeT
m CywroeTs
Wenonesyet I
y I
"---— Lincposas -—-*-'""'"
e GYLIHOCTE i T
o / g OKoHEYHaR
Cryw6a P 7 "-.\__‘ TOuKa
-~ \ h’"\
~
~ \ ‘"\,
-~ \ ~

Pucynok D.1 — CywHocts MB
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WHTepdeiic
3

Mmeet uHTeptheic

BaavmogedicTayeT ¢

Pucyrok D.2 — CnyxBa, ceTs, ycTpodcteo MB n wnwa BT

D.3 Nonkaoratens B

MonbzoBatens MB moxeT BulTe NMBo Yyenosekom (nonb3oBatens-4enosek), nubo yudpoesim (LWdPOBOI NONL30-
Batens). Lingposoi none3oeartene BrNiyaeT B ceba cnyxbel asTomatnaaynu, KOTopble SedCTBYIOT OT MMEHW MOMb30Ba-
Tens-4yenoBeka, HanpuMep NpY B3auMoOerCcTBMK MexOy KoMmnbloTepamu. LudpoBoi nons3oeaTtens B3auMOOeRCTBYET
C COHOW WMWY HECKONbKUMK cnyxKBamy NpaAMO MNW KOCBEHHO Y4epes DKOHEYHYH Touxky cnyxbbl. [Nonb3oBarens-4enosex
B3AMMOAENCTBYET Yepes 0aHO MK HECKONBKO Npynoxeryid. Ha pucyHke D.3 nonbsosatens MB nokasaH kak cynepknacc
NonL3nBaTENA-YENoBEKa W LIM(PPOROro NONL30BaTENSA.
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lNonsacearent
B
- i e s
- .
4 i ¥
- ~
Monb3oBaTent-
YEenopex

EsavMmofefcTevaT ¢

—— e e g — MIGAKNECE

Pucyrok D.3 — lNonkaosarens MB

D.4 BuptyankHas cylHOCTh, (hu2WYeckan cylWHoOCTs U ycTporucTeo UB

WcnonHuTeneHble yCTPOWCTBA M OATYMKW — 3TO ycTpolictea MB, koTopble MMEIOT NPAMOR UMM KOCBEHHBIA KOH-
TaKT C (PM3NHECKOA CYLWHOCTI0. McnonHuTensHoe yCTPOWNCTBO ONEPVPYET C NONyYEHHOW LMPOBOA nHopMmaunen ana
BO20EeCTEMSA (MAMEHEHUA) HA HEKOTOpLIE CROMCTERA (DM3IMYMECKOW cylUHOoCTKW. [aTuuK BOCNPUHWMAET OnNpefeneHHsle Xa-
pakTeEpUCTUKKM (BM3NMYECKON CYLUHOCTM ¥ NpeobpasyeT vx B uudpoBOe NPEACTABMNEHME, KOTOPOE MOXET NEpenasaThLCa.
PuanyecKan CyLUHOCTE MOMET WMETE OfIHY WNW HECKOMbKO NPWKPENNEeHHBIX METOK, W OaT4vKM MOTYT KOHTPONWpOBaTb
METKY, 8 HE HENOCPEACTBEHHO (PU3MYECKYIO CYLWHOCTb. MICNONHUTENBHBLIE YCTPOWCTEBA M OaT4MKM SBNAOTCH YCTPONCTBAMM
VB, koTopble KonU4YecTBeHHO NpeobpasyrT UaMEeHEHWA B OAHOW (HU3MYECKOA BENWYKMHE B MaMeHeHWs B apyron. OaHo
ycTpoiticTeo MIB moxeT copepiaTte Heckonbko AaTyukor. Ha pucydke D.4 nokasaHbl OTHOLWEHWA Mewady BUPTYaneHOMW
CYWHOCTEH, OM3UYECKON CYLLHOCTEIO W yCTpolcTERoM WB.

Bupryansuas MpegcrasnaeT
CYLWHOCTE

e s el i i S Metxa

Bospeiicrayer MpOBOAMT MOHUTORIHE WimeeT oguH M
Gonee

McnonHMTensHos
yotpoficTao

-~

S -~

~ -~
o e
CoepyHreT
Wmes MB ={ VYecrpoiicrae UB —————— — NORKNAacc

PucyHok D.4 — BupTtyansHelil 06seKT, thuanyecknii obrekT u yeTpoircteo VB
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D.5 TunoBan mMofgens Ha OCHOBE [OMEHOB

HdomeHel no3sonaT pa3paboTunky CoOCpenoTOMMTECA Ha PasnMuHLIX 3a4adax, KoTopble HeoBXoOuMO BLINONHWUTD,
pasfenas 3a0a4M No NOrMYeckomMy (MHorga OU3MYEcKoMy) NPUHLKAY. B OCHOBHOM, AOMEHLI UCNONL3YIOTCA ANS PYnn9-
poeaHus yHKUWA No obnacTAM OTEETCTBEHHOCTH, KOTOPLIE 3aTeM, KAk NpaBuno, pa3BepTLIBAOTCA B OTAENLHEIX Noa-
cucTemax. B TMnosol modenk onpenenedHsl cnegyollve goMedsl: goMeH nonkaoeatener (User Domain, UD), nomeH
skcnnyataunn m ynpaenenus (Operations & Management Domain, OMD), nomed npunoxeduid u cnyx6 (Application &
Service Domain, ASD), npomeH goctyna u obvera pecypcamu (Resource Access & Interchange Domain, RAID), gomeH
BOCMpUATHA 1 KOHTponA (Sensing & Controlling Domain, SCD) n aomeH dusnyecknx cywHocTeR (Physical Entity Domain,
PED). Kaxgblit foMeH He nepecekaeTcs ¢ ApyriamMiA goMeHami. Baanmocsase mexgy TWNOBON MOLENLI0 Ha OCHOBE CyLLU-
HOCTEW W TWNOBOW MOLENbLID HA OCHOBE OOMEHOB NokasaHa Ha pucyHke D.5. B pasHbix NpencTaBneHUMax Kaxobii AoMeH

BKMIOYAET PA3NUYHBIE CYLLHOCTH,
[omeH Howen
nonkaosatenai NPANOKEHHA
cryxb
/s

HomeH

HomeH
BOCMPUATHA 1
KOHTPONA

PucyHok D.5 — Tunoeas mogens Ha OCHOBE OOMEHOEB
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Npunoxenwne E
(cnpaBo4vHoe)

OHTOnOrKMK, cywecTeylowue B o6nactu UB

E.1 OHTONOrnA cemaHTUYecKon ceHcopHon cetn (SSN W3C)

Koncopumnym W3C paspaboran odtonormio SSN [14], koTopas obecneqymsacT BbICOKOYPOBHERYIO CXEMY ANA OnK-
CaHvA Jar4MKoB W vx HabnwgeHwi, npouenyp, M3ydYaemblXx 0CODEHHOCTER, WCNONb3YEMbIX 0Dpasuos, HabnwogaembIx
CBOWCTE W MCNONHWTENLHLIX YCTporWcTE. SSN cneayer ropM3oHTansHoR U BEPTUKANEHOW MOAYNLHOR apXUTEKTYpe nyTem
MCNOMNBL30BAHWA NErkoBECHOW ABTOHOMHOM OCHOBHOW oHTOnorMkn SOSA (Sensor, Observation, Sample u Actuator) ans
CBOMX 3NEMEHTAPHLIX KNaccoB K CBOWCTE.

OxTonoria SSN ocHOBaHa Ha MOHATUAX CUCTEM, NpoueccoR ¥ HabnioaeHwid, OHToONOMMA NOAAEPKUBAET ONUCAHWE
thmanyveckon n obpabarbiBaolWed CTRYKTYPL! AaTtyrkoe. [Jarynki He orpaHu-MBaroTes iManyYeckmmMmm CEHCOPHBIMK YCTROR-
CTBaM#K, U Nog Oart4ukom nogpazyMmesaeTcd BCe, HTO MOXMEeT OUeHUTE NN pacCHUTaTh IHaAYeHWE ABNEeHWA, NO3TOMY pOrik
OaT4nKka MOTyT WrpaTtk YCTPOWCTBO, BIMMCIIMTENBHBIK NMPOUECC unKn X KomBudauma. lNpeacrasnerdve Jatyuka 8 OHTONo-
rMKU CBA3LIBAET BOSAWHO TO, YTO OH MaMepsAeT (ABneHua npeamMeTHoR obnacTu), dusnyeckuin JaT4MK (YCTpoicTBo) U ero
thyHKUMIN 1 0BpaboTKy (Mogenu).

OnTtonorva SSN cerzana ¢ wabnoHom «cTuMyn—paarynk—Hnabniogennes (stimulus-sensor-cbservation). Ctumyna-
MW ABEMAKTCA 0BHApYKUBAEMEIE WAMEHEHUS B thnauyeckom Mupe. [latyukn — dmanyeckne obbekThl, KOTOPLIE BRIMOMHA-
10T HabngeHun. HabnogeHns QencTBYIOT Kak CBAIYIOWEE 3BEHO MEXOY BXOAALLMMK CTUMYNamMU, OATHMKOM W BBIXOOO0M
OaT4nKa.

B oHTonoru SSN ecTb HECKOMBKO KOHLENTYaNsHLIX MOdy/en, KoTopble MoryT ObiTe paspaboTaHsl Ha OCHOBE La-
BrioHa, OXBaTLIBAKLEro KMioUeBkIe NOHATUA AaTUMKOB.

E.2 Ontonorus loT-Lite

Ontonorua loT-Lite [33] no3sonaeT NpencTaBnaTe PEcypesl, CYWHOCTU U cnyx6ul MB. OHTonorua loT-Lite, npea-
cTaBnaLwan coboi ynpolleHHyio Bepcuio oHTonori SSN, moxkeT onucelBaTh Ktouesble noHATHA VB, obecnevnBatowme
thyHKUMOHANBHYIO COBMECTUMOCTE M 0BHapYKeHWe CeHCOPHbIX OaHHLIX Ha pasHopodHbIX nnatdopmax VB.

Ontonorna loT-Lite onnceieaeT nodsTuA VB B Tpex knaccax: oGvekTel, cuctema/pecypcbl U cnyxKbbl. YcTpokcTea
=] noapasfensaioTcd Ha TP KNacca, X0Td He OrpaHuyMBaNTCH MMM CEHCOPDHBIE yﬂTp[)I:!CTBEI, HCNnonHWUTEnNneEHBIE yCTpDﬁ-
CTBA W YCTPOWACTBA C MeTkamn. OHTonorvA loT-Lite opueHTMpoBaHa HA BOCNPUATIE O8HHBIX, XOTA UMEET BbICOKOYDOBHE-
BYH KOHUENUMIO MCNOMHEHWsA, KoTopana Jdonyckaet Byaylles paclumpeHue B 37oi oBnacty. na onucanma cny:k6 ncnons-
3yeTCH NOKPLITUE, NpencTasnawlee coborn 2D-NpoCTPaHCTBO, OXBaThIBAEMOE YeTponcTBoM MB [33].

E.3 Outonorusa Open Connectivity Foundation (OCF)

Apxutektypa OCF (cm. [34]) onpenenner knWeHT-CepBEepHY apXWTEKTYpy cornacHo pucykky E.1. CepeepHas
YacTb apXUTEeKTYPbl COCTOMT U3 (hU3UYECKMX OaTHMKOB M UCTIOMHUTENbHLIX YeTpoicTe. OCF NocTpoeH Ha KOHLEenUWu
RESTIul, 7. e. ynpaBnsetcs ¢ Mcnonb3osaHvem Hebonelworo Habopa obwux onepauywvii: CO30ATE (CREATE), M3BNEYbL
(RETRIEVE), OBHOBWTbL (UPDATE), YAANWUTL (DELETE) n YBEAOMWUTL [CRUDN (NOTIFY CRUDN)].
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[ Ponm OCF
|'H’_ .,‘ o \]
Cepaep

YpoBeHb Cere

Mogenu

Pecypcos

QOCF RESTHul
CylHocTh
{Hanpumep,
Yeipoietee OCF i

KEvRp Peanwsauna | | Hanpwmep GETmigata | . ~ OCcF

peanuaauua onepauwii CRUDN, Sanpoo COAP Peanwaauys W

npoTokona onpefendemas atd - cepeepa,

i npoToRonom 1 | onpenensemas

coofleHiit (Hanpumep, CoAP, :‘f Orser COAP MPOTOKOROM

_ HTTP, XMPP) p, fhulb™ron} |

PuecyHor E.1 — Apxutektypa OCF (cm. [34])

ApXMTEKTYPA KOHUENTYyankHO pasgeneHa Ha TPW OCHOBHbIX acnekTa, obecnedYvearowmx obliee pasaeneH1e 3agav:
Mogdere pecypcor, onepauun RESTful u aberpakumm. MNpu B3aumModencTBun OBYX YCTPOMCTE KaxObIM hyHKUMOHANBHLIA
Bnok ycTpoiicTea B3aUMOASHCTBYET CO CEBOMM aHanoroMm B OfIHOPaHroBOM YCTPOWCTBE, Kak NOKa3aHo Ha pucyHke E.2.

YeTpoicTeo 1 YetpoicTeo 2

Begmamenili oo < > TR
—
—>

hié
— N >F =
onswamomiz | D[ rewmosserniz |

PucyHok E.2 — Mopgent ypoBHelr ceaaun [35]

CpykTypa

TpaHcnopt TpaHcnopr

o O™

BeprukanbHblie JOMEHBI ONUCLIBAKITCA MOOENAMW pecypcoB. [ins Moaeneil pecypcoB MCNoNbayeTcs A3biK paspa-
Botkn RESTful APl OpenAPl 2.0. McgenupoeaHue pecypCoB DCHOBaHO Ha KOHLEMNUWAX apXWTEKTYphl, B COOTEETCTEMM
¢ KoTopeiMK yeTpoicTea OCF pasmewlaoT pecypcel. Kawgoe yctpoicteo OCF umeer Tun yCTpoWcTBa (HanpuMep, xo-
noamneHink — oic.d.refrigerator). C kamabiM THNOM YCTPOMCTEA CBA3AH MUHMMATMNBLHBLIA 0BsA3aTenbHbIA Habop pecypcos,
KOTOpbIE AOMKHLI BbiTh PEANM3oBaHbl AaHHLIM TUNOM YCTPOWCTEA, NPU HEeoBX0AMMOCTH MOTryT BbiTh peanuaoBaHsl 1o-
nonHuTeNbHble pecypckl. CyLecTBYIOT crieaylowmve TUNBI PECYDCOB;
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- pecypcsl, Heobxoaumele Ansa onucaHua apxutektypel OCF, Bkmiovas pecypcoel, Heobxogumele ana obecnederus
5e30nacHOCTH,

- pecypcbl, HeoBxoguMele ANA ONUCAHWA OAaTUYNUKOB;

- pecypcbl, HeobxoauMbIE ANA ONUCAHWA UCNONHUTENBHLIX YCTPOWCTB;

- pecypcbl, HeobxoaAKMMBIE ANA ONWCEHWA acNEKTOB KOHMUIypaLun JaT4MKoB/MCNONHUTENBHBIX YCTPONCTB;

- pecypcel, HeoBxoaumele ANA ONUCAHKWA KOHUENUWA NpenocTarneHua cnyxB, Takue kak Konnekuwu, cLeHapuu n
npaewna.

OnucaHus pecypcoB, Nepefaolime 3Ha4eHWs, nomkHel GeiTe onpeaeneHsl cnocobomM, He3EBUCMMEIM OT TOTO, MO-
OEenupyeT Nk pecypc AaTYMK UMW UCNOMHUTENLHOE YCTPOWCTBO. Pecypcel npeacTasnawnT coboi BUPTYarsHoe onucaHue
TOro, 4TO hM3MHECKU PEannaoeaHo Ha yeTponcTee. B yKkazaHHOM CMbICTE apxXMTEKTypa COOTBETCTBYET pucyHKy E.1.

PazpgeneHne MogenvwpoBaHWA pecypcoe W cTpykTypel OCF Take o3Havaet, 4yTo pazpaboTka Mogenein pecypcos
oTaeneHa oT apxutekTypel. Ans paspaboTtki mogenei gaHHelx OPC npepoctaenseT MHCTpymMeHT oneloTa (www.onelOTa.
org) (cm. pucyHok E.3). MHcTpymeHT oneloTa npeactaenseTt coboi MHTErpUpoBaHHyio cpedy paspabortkuw (IDE), koTopas
nogdepxueaer pas3paboTky Mogened OaHHbIX U MMEET WHTErpupOBaHHLIA NPoLece NPUHATWUA W NyBnukauun mogenen
OaHHbIX.

PelgHasHTH
BRIMYCKHIT
YTREpMAESHHYO
YieepwgeHHEe II MOk AAHHEX
MOOAMTA JaHHBX
3AIPYKAKTCA Ha
Github
Mane3soBaTen MoryT
PeusHasHT
IATPYXKATE Mogeny ROSpSIAT WK
wnM pafakTHposare (| oneloTa OTKNOHRIOT
VIX M NOBTOPHO PPAANCNBHA N0
OTNPEBAATH HE ot
YTEBMKAaHWE /

nunmnnn

maus MOJeNH Il
AAHHbIX

PucyHok E.3 — Cpepa paspaboTkn oneloTa [38]

WMHcTpymeHT oneloTa Takke nogaepxueasT nponseocgHeie mogenu. MNponseogHoe MOAENMPOBAHWE — 3TO MeXxa-
HKU3M nepesoga mexay mogensamu OCF v gpyrumun mogensimi. NpumMepom Npou3eogHon Moaenn asnaeTcs npeobpasoea-
HUe mexay mogenamu OCF u Zigbee'

Ha pucynuke E.4 npepcraenedna odtonorms OCF. Bee ceppepbl W knuwenTel OCF ABNAIOTCA 3K3eMNnApaMu
OCFDevice. OHTONOMMS JONONHUTENLHO ONWCHIBAET KAK NPOCTHIE, TAK U CMNOMKHEIE PECYRCHI, BKMIOYAKDILWE 3K3IEMNNA-
pel Collectioninterface w OCFLink. Onepauyun CRUDN npepcTaenerbl B onpedeneHvy MeToda, KOTOpoe npegocTae-
naetca OCFResource v onpenensetcA OCFInterfaceType. MpepctaeneHve ycTpolicTte ofecneuyvBaseTcs 3HAYEHWAMU
OCFProperty.

Ha pucyHke E.4 ucnonsaytoTea cnegylowme obosHayeHus:

- C: knacc UML, npegcraensiowmi obeekTsl, peanuayemMsie pecypcamn,

- E: nepeyucneHne UML, npegcTaensiowee Habop 3HavYeHWi, KOTOPRIE MOXET NPUHWMATE TN UK METoA,.

" Zigbee — Toproeas Mapka NpoAykTa, nocTaenAemoro komnavuei Zigbee Alliance. JaHHas wHcbopMaums gaHa
onsa yoobcTea nonb3cBaTenel HACTORLLErD CTAHAApTa U HE ABNAETCH peKoMeHAaUMen.
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1
Cnpepenex
T Npencraanaer Mpeacraanaer

MpeacTapnseT

Cnpenenen

YiaskBEET HA

JizeMnnap

MpepcrasnasT
1+
1+

.-::dmmmm

Chject
Typa [bocksan, integar, number, string] 1

Peanusysr

(® ocFPropertyConstreint
UniCods

PrecialonProparty
Length

PucyHok E.4 — OnTonorua OCF
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E.4 BazoBas OHTONOrUA yMHbIX npunoxernin SAREF

Bazosas oHTONOrMA yMHBIX npunoxeHuid SAREF (cm. [36]), pazpabotaHHan B pamkax TexHudeckoro komureta ETSI
SmartM2M TC, npegHasHaveHa ans ofecnedeHns (OyHKLMOHANLEHON COBMECTUMOCTI MEXKY PELLEHMAMUN OT pasHbIX no-
CTABLMKOB W MEKAY Pa3anWuHEIMK CEKTOpaMK AeATenkHocTH VB, Tem caMeliM cnocoBeTeyA passnTMio MUPOBOro Ludgpo-
BOFO PbIHKA.

SAREF — Basoeas oHTONOMMA ANA YMHBLIX NPHNOKEHWA, COOEp#allan NOBTOPSKWMWECH NOHATUSA, MCMNoNb3yemMble
B HECKOMbLKWX 0bnacTsx. ,D,.I'IFI obecnevyeHus pEIﬁOTb-I C O0NONHUTENBHBIMK MOHATUAMW W NPESOCTABNEHWA pPasniyHbIM
AomeHam HeoDXoAUMOo OHTONOTVMK, KOTOpan OTPaMaeT KOHKpeTHele NoTpeBHOCTY 3Toro JoMeHa, Co3AaHel pacluvpeHns
SAREF. Ha pucynke E.5 SAREF noka3zaHa kak OCHOBHaA MOOENMb, KOTOPYID CNedyeT WCnonbL30BaTe B KAYeCTEE OCHOBLI
ONA Co3aaHWA pacluMpeHnii B pasnuyHblX gomeHax. PaciwmpeHua SAREF coafaHel ANA 3HEPreTUKK, OKpyxKaloLlWen cpe-
Akl, CTPOMTENLCTEA, CENBLCKOro X03ARCTEA, NPOMBLILLNEHHOCTW M NPOM3BOACTEA, YMHOMO ropoaa, aeToMobunecTpoeHus,
ANEKTPOHHOIO 3APaB0OXPAHEHUA, HOCUMBIX YCTROWCTE W BOOHLIX PECYPCOE.

Ontonorin SAREF pasmellensl Ha o6wenoctynHom noptane odtonormid SAREF [37], koTopeld no3sonAeT nonb-
30BaTenAM NpoCMaTpuBaTe pasnuyHble Bepcuu outonoruy SAREF v ee pacluvpenwid, a Taloke B3auMoOeWcTBOBATE M
BHOCWTb BKNaA B HENPEepbIBHYIO paspaboTky OHTONOrMiA,

PucyHok E.5 — SAREF u pacwupeHus (cm. [36])

SAREF doxycupyercs Ha NOHATUM YCTPOWCTBA M Ha NPOM3BOAUMBIX UM U3MEPEHWNSAX. 3T U3MEPEHUA MOryT ObiTh
CBA3aHLI C PaanuyHeIMK CEOWCTBAMW OOBEKTOB MHTepeca. OHTONOMMA NPegocTABNAET CMWCOK OCHOBHBLIX (DYHKLWA, KO-
TOpble MOryT BbiTh pACCMOTPEHbI Kak CTpouTenbHble Bnokk Ans komBuHauwwy, 4Tobebl nmeTs Bonee crnoxHblie MyHKUMM B
OAHOM YCTPOWCTBE. YCTPOWCTBO NpU MOAKMIYEHWW K CETW NpeanaraeTt cnyxdbl, NpeaocTaBnAlowyo O4Hy UK HECKOb-
KO (hyHKUMIA B ceTW, Aenas Mx AOCTYNHBIMKM ANA 0BHapy#eHWsa, pervcTpauMin W AWCTaHUMOHHOMO YNpaBneHus ApyrumMun
ycTponcTEamKn B ceTu, Ha pucyHke E.6 npencTtaeneH 0630p ocHOBHLIX Knaccos SAREF v ux BzaumoceAzen.
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saraflaAbout saraf.hasProperty
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PucyHok E.6 — OB3op oHTonorui SAREF (cm. [36])

E.5 Bazoas oHTonorua oneM2M

OuTonorn 1 ux OWL-npencraenesua ucnons3yoTca B oneM2M ana obecnevyeHns CHHTaKCMYECKOW M CEMaHTUYe-
CKOW COBMECTMMOCTM cucTeMibl oneM2ZM ¢ BHeWwHuMK cucTemamu. [NpegnonaraeTca, YTO BHELWHWE CUCTEeMbI AOIMKHE! Onu-
CbIBATLCA OHTONOMMAMK. EAUHCTBEHHAA OHTONOrMA, cneundulupyemas oneM2M, — ato Basosaa oHTonorus oneMz2m
[38]. Basoeas onTonorua oneM2M ABnseTca MUHKMAaNBLHOW (T. 8. NpeanucbIBalLLEel HauMeHbLLIEee KONMYeCTEO cornalle-
HWIA) U HeoBxoaumon ANA Toro, 4Tobkl Apyrue oHToONoOrMKM MornK BeiTe oTobpaxeHsl B aneM2M.

CHHTaKcH4YecKas COBMECTMMOCTbL NO3BONAET B3aUMOLENCTBOBATE C YCTPOACTBAMK, OTNMHHLIMKM OT oneM2M, Ha-
npwmep B NnokansHeX cetTax. B atom cny\-lae OHTONOrMA, I'IpE,El,CTaBJ'IEHHEﬂ B BMAe qaaﬁraa OWL w onpenenauad DFIFIEJ'J'G-
NEeHHEIE ONA NOKansHOW CeTH TUNkl NapamMeTPoB CBA3M (Ha3BaHWA onepauui, BXC4HEIE/BbIXOAHEIE NapamMeTpsl, UX TUMbI 1
CTPYKTYPEI U T. 4.), MCNONb3YeTCA ANA HACTPOMKK CYLUHOCTH-NOCPEOHWKE B3aMMOOENCTEMA B pewerun oneM2M.

MpeqnonaraeTca, YTo CTOPOHHWE OPraHK3aLMK N KOMNAHWKM BHECYT CBOM COBCTBEHHBLIE OHTOMNOMAK, KOTOPBLIE MOMYT
BbiTe oToDpaKeHsl (HANPUMEP, © WCMONL30BaHWEM NOOKNACCOB W 3KBWBanNeHTHoCTM) ¢ GaszosBoi oHTonorved oneM2m.
OHW ononHAT AadHkie oneM2M uHdopmauyren o 3HaYeHWW/LIENK CBOMX JaHHKIX.

CemaHT4eckasa hyHKUMOHaNbHaA COBMECTUMOCTL MOXET BbiTb OOCTUrHYTa nNyTem oTobpaxeHna Ha Ga30By0 OH-
Tonorvo oneM2M oHToOnorMM BHEWHWX Dpranmauuh BO3MOXHO, C NOMOLBbHD I'tpOME!}KyTC)"—IHbIX OHTONOTMA.

E.6 Azbik ceHcopHoi mogenu SensorML

Asklk ceHcopHol Mmogenu (SensorlML) [39] npegocTaBnser HagemHbIe W CeMaHTUYeCK CBA3aHHBIE CpegCcTea onpe-
AeneHns NPOLECCOB U KOMNOHEHTOB 0BpatoTky, CBR3AHHLIX C M3MepeHUeM 1 npeobpasoBaHuem HabnogeHWiA nocne ns-
MepeHWs. 3TO BKMNHMAET OaTYMKKM U UCNONHWTENEHLIE YCTPOWCTEA, a TAKKE BblMUCNUTENbHBLIE NPOLECCH], NPUMEHAEMbIE
00 W nocne NaMepeHNA. OcHoeHoOM UENBID NPHUMEHEHWA A3blKA ABNAETCA obecnedyeHue ¢YHKMHDHaﬂbH0ﬁ COBMECTHMMOCTH
CHa4Yana Ha CMHTaKCMYECKDOM YPOBHE, a 3aTeM Ha CEMaHTWHECKOM YpOBHE (MYyTEM MCNONbL30BaHWA OHTONOMMIA U CeMaHTH-
4EeCKOro nocpegHu-ectea) TakuM obpazom, 4Tobbl 4aTHMKM M NpOUECCEl MOMK BbiTe NOHATE! MaLLWMHHLIM 060pYAOBaHN-
emM, aBTOMaTU4Yeck MCNONB30EATECH B CNOMHBIX paﬁoqux npoueccax u BBITE Dﬁu.{&ﬂOGTyHHbIMM AnA UHTennekTyanbHeIX
CeHcopHbIX BeG-y3nos.

E.7 OuTonorua loT-0

laT-0 [40] npeacTaenseT coboi MogyNsHYK OCHOBHYH oHTonorvio VIB, npepoctaensouly cnoeaps A8 onUcaHis
NOAKMIOYEHHBIX YCTPOWUCTE W WX CBA3W C Okpywaoleild cpefoin. 1oT-O MmoxeT BbiTe MCNONL30BaHa ANS CEMaHTUYECKOro
ONWUCAHWS YCTPOWUCTE M AaHHbIX Takum oBpasom, uTobel NpeaocTaBnaTe cucTemam uHdopmauuio ob ux cpege, asontoUMKn
M M3MEeHEeHWsAX, KOTOpble MOryT BbiTb BHeceHbl. Takoe onucaHwe No3BonsAeT YMHbIM areHtam npecfpasoBblEaTh CBOK
cpedy C NOMOLLEK NOQKNHOYEHHbLIX WCNONHWTENBHBIX YCTPONCTE B COOTBETCTBWMM C BOCNPUATHEM Yepes NogknYeHHbIe
garymkm. 1oT-O coCTOUT U3 HECKONBKWMX MOQynel.

OnAa NOBTORPHOND MCNONBL30BAHKWA B WWPOKOM AnanasoHe obnacrei loT-O cofepwuT Habop KNKHEBRIX KOHLENLWA,
ynpowawwnx obbeauHeHe AaHHbIX, cODpaHHBEIX B pa3sHeix obnactax, AnA ropMsoHTaneHBIX NPUNOXKEHWA U NO3BONAK-
WX OHTONorMK BbITh pacLUMPAEMON OHTOMNOMMER ocHoBHOW obnacTu. Knoyesble koHuenuuu 10T-0 3aknoyanTea B cne-
OyHLem:
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= MOOynNe «BGCHDMHTHB» {Sensing) ONMChIBAET BXOOHBIE OAHHBIE. OCHOBHBIE KNACCHI NPONCKOOAT U3 OHTONOIMK
SSN: ssn:Sensor KU ssn:Observation. ssn:Device W ero xapaktepucTuki (ssn:OperatingRange, ssn:Deployment n 7. a.)
npegoctasnaT obluee oNUcaHUe YCTPOUCTBA;

- Mmogynk «encteres (acting) onUMCLIBAET, KaK CUCTEMA MOXKET BIaWMOOEWCTEOBATL C thrandeckum mupom. Ero
OCHOBHbBIE Knacckl B3ATel M3 oHTonorMy SAN; san:Actuator 1 san:Actuation. Mogyne NoBTOpHO Kcnonk3yeT knacckl SSN,
He OTHOCALUIMECA K pacno3HaeaHuio, Hanpumep ssn:Device;

- Mogyne «KWaHerHbld uukny (live cycle) MmogenupyeT guarpammy COCTOSHWIA ANA ONpeaeneHWa HM3HEHHbIX Ln-
KMOB CUCTEMBI W UCMONB30BaHWA YeTporcTe. Ero ocHoBHBIMKW Knaccamu aenaoTca lifecycle:State w lifecycle: Transition;

- mMogyne «Cnyxbel» (service) npeactaenaeT cobol MHTepdeiickl Beb-cepBUcoB. Ero 0CHOBHbIE KNACCh! B3ATHI U3
MSM: msm:Service n msm:Operation. Cnyxbel nponaeogat n notpebnsoT msm:Messages, a cnyxbel RESTful moryt
BhITe ONMCaHB! G NomMoLLbo hRest;

- Mogyne « IHepreTuka» (energy) onpepenseTca PowerOnt. OH npegocTaenseT knacc poweront:PowerConsumment
W Habop ceoWCTE ONA BeIpaKeHus npodunelt sHepronoTpebneHus ona YyCeTponcTe;

- ABMAACL OCHOBHOW NpeamMeTHON oHTonorvei, loT-O npeaHasHadeHa 4na pacluvpeHns B OTHOLWEHUN KOHKPETHLIX
npuknagHelx notpebHocTell U peaneHelx ycTpohcTe W cnyxG. KoHcTpykuma owTonormv genaet loT-O Hezasucvmoil ot
npunoxeHusa. loT-0 — 310 Ha3BaHWe 1 OHTONOrMKM, W BEpxHero moaynsa. loT-O npoBoauT KoHUENTyanuaauui aomeHa WB,
HE3ABUCHMOro OT NPUNOXKEHWRA, NPEAOCTABMAA KNAacchl M OTHOLWEHWA Ans cBA3v Baszoebix mogynei. Mockoneky mMHorne
MOHATHA Ye OnpeaeneHsl B Modynsx, ocHoBHasA onTonorua loT-O orpanudena 14 knaccamu, 18 ceoiicTBaMn obbek-
TOB 1 4 cBOWMCTEBAMK AanHeix. Knioyeson knacc loT-0 — iot-o:loT_Thing, kotopeiit moxet BeiTe nnbo ssn:Device, nubo
iot-o:SoftwareAgent. 3uepronoTpebneqne ssn:Devices ceszaHo ¢ lifecycle:State u poweront:PowerConsumment.
iot-o:loT_Thing asnsercAa noctaswmkon msm:Service, a msm:Operation moxer wumets iot-o:lmpactOnProperty 8
ssn:Property, ceaabiean abeTpakTHble cnyxbbl € M3UYECKUM MUPOM Yepes yCTPOWCTEA.

E.8 Noaxon k yHutpukauum onTonorui MB

OHTtonorua FIESTA-IoT [41], [42] npeacTaenseT cobowr ceTk oHTonormi VB, kotopas obecnedneaeT equHy ceMmaH-
Thyeckyo mogene. Ontonorma FIESTA-loT npeacraenseT coGoR CMAHWE NOHATUA M3 Pa3nWYHBIX CHTOMNOMMIA, TAKMX Kak
loT-Lite, TakcoHommna M3-lite, W3C SSN:

- oHTOnorvs M3 (mexmalwunHHoe nameperue) [43] Beina ycoeepweHcTeoeada 8 M3-lite (hitp://purl.crgliot/vocab/
m3-lite#) U wHTErpWpoBada c ApYrUMK oHTonoruami WMB (Hanpumep, W3C SSN). Outonorus M3 onuceigaer Gonee
yem 30 QaTYMKOB, MAMEPEHWIA, eanHWY W3mepeHus u okono 10 oBnacten. OnTonorva M3 opueHTMpOBaHA Ha NMoHATHE
ssn:ObservationValue ua ostonorun W3C SSN, koTopoe onucelBaeT Jatinkn v HAbnwoOeHws, a Takke CBA3AHHbIE Mo-
HATKUA. TakcoHoMus M3-lite — aTo obnerdeHHas BepcuA oHToNOMMK M3. M3-lite cooep#uT TAKCOHOMMID ANA paannyHbIX
thvanyecknx ABNEHUA WM FBNEHWIA OKPYKaOLWEN cpedbl, eAMHUL U3MEPEHKS, Pa3nNUYHbLIX TUNOB AATYUMKOB M Pa3fU4HbLIX
Tnoe obnacTei UHTEepPecos;

- loT-Lite {cm. E.2);

- SSN W3C (cm. E1).

Ontonorva FIESTA-IoT pa3neneHa Ha ABe YacTH: ONUCaHWE PecypcoB U nony4veHHsle HabnwgeHna. Bece noHaTuaA
CBA3dHbl C ONWCaHWeMm pecypcoB W Hﬂﬁl‘hmﬂEHHGM. ﬂpM WCNoONs30BaHWKA Takux HH¢OPMEMMDHHbIK WCNBITATENBHEIX CTEH-
00B MOMHO aHHOTUPOBATE JaHHbIE B COOTBETCTEMM ¢ TpeboeaHuamK FIESTA-I0T, U MmoxeT BbiTe NpoBeOeHa cepTUdgH-
Kauks pazpaboTaHHbIX aHHoTaTopoB. JokyMeHTaunsA npeaoctasnseT obpaslybl aHHOTaUWK B KavecTee yYebHsix nocobui
Kak gna rpadha pecypcos, Tak u gna rpacda Habnogexni.

M3-lite Bein paspaboTaH gna NATK WenbiTaTeneHbIx cTeHnoB. bonee nogpobHan Hdopmauwra 06 ykasaHHbIX MCNbl-
TarenbHblX CTEHAAxX, a Tawke 0b yyacTHUMKax, npucoequHuBLIKxcs K nnatdopme FIESTA-IoT, goctynHa no agpecy: http://
fiesta-iot.eu/index.php/fiesta-testbeds.

OHTONOrMK MaKcUMankHo CooTBETCTBYOT Hanbonee acdeKTYBHEIM NpaKTHkaM CeMaHTWYeCcKon ceTk (Hanpumep,
CCHISIKW Ha KaTanory oHTOMNOMMA, NOBTOPHOE WMCMONL30BaHWE CYLLECTBYIOLLWX OHTOMOMMA).
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