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PaccMOTpeHBI TPUHIMITEI U MOAXOA K NMPUMCEHEHHIO OHTOJOTHHA B OMIUIMHIOBBIX CHCTEMAax WU
npyrux cucremax OSS/BSS, BbineneHbl MpeuMyIecTBa Takoro noaxoza. IlocrpoeHa oHTONOTHS
cucTeMbl OWJUIMHra, BBIIEJICHBI KJIAcChl M OTHOLICHWS. Pa3paOOTaHHas MOJENb OHTOJIOTHH
peanmu3oBaHa cpeactBamu Protégé. OcyiiecTBieHa MpPOBEpKa Pa3spabOTAHHOW OHTOJOTHH Ha
KOPPEKTHOCTh M HETIPOTHBOPEYHBOCTb.
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BBeaenue

B cBsi31 ¢ pocTOM KOHKYPEHLMH CPEeIy MOCTABLUIMKOB TEIEKOMMYHHMKALIMOHHBIX YCIIYT, BOIIPOC
NOBbIIIEHUsT A(PPEKTHBHOCTH HMX pabOTBI C KKABIM JHEM CTAaHOBHTCS Bce Ooyiee aKTyaJlbHBIM.
ViydineHue MeToioB JOCTyNna K WHG)OPMAIWH, aHain3a, MPEICTABICHUS M CHUCTEMAaTH3aluK JaHHBIX
UTPalOT KIIIOYEBYIO POJIb B PAa3BUTUH PhIHKA TEJIEKOMMYHMKAIMH. B ToM dymciie mertomsl noctyma U
00paboTku HMH(pOpMAIMK, XpaHsmleics B cuctemax Owmwimnra u apyrux cucremax OSS/BSS [1].
Cymectsytonue ctanaaptsl paspadorku OSS/BSS cuctem TM Forum [2] m03BOJISFOT YaCTHYHO PEIINUTh
npobneMy noctyna u ooMena uHpopmarnueil. Ho cuctemsbl, koTopble ObUTM BHEIPEHBI paHee, a Takke
HOBBIE CHCTEMBI, HE COOTBETCTBYIOIINE cTangapraMm TM Forum, ycIoXHSIOT HHTErpanuio HHGOpMAIU
u3 pasnmmueblx  cucteM OSS/BSS B TeneKOMMYHHKAIMOHHBIX — KoMIaHusix.  CyIIecTBYIOT
anbTepHATHBHBIE ONXonpl K wHTerpaip  uHbopManmu  OSS/BSS  cucrem ¢ ucmonb3oBaHHEM
texHonoruit Semantic Web [3], HO Takue moOmXombl peasM30BaHBI B BUE MPUKIATHBIX MPOTPaMM U
SIBIISTFOTCSI KOMMEPYECKON TaHOM. Hcnonb3oBanue OHTOJIOTHUIA B “HGOPMAIIOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX UMEET PsJi CYIIECTBEHHBIX MPEHMYIIECTB, TAKUX KaK BO3MOKHOCTh
JIOTMYECKOr0 BbIBOJA, MHTErpalys IOCTYIHOW B CeTH MH(OpManmu, COKpAIeHWE KOHLENTYaJbHOTO
HECOOTBETCTBHS, MOBTOPHOE HCIIOJBb30BAHNE 3HAHWK (YK€ ONpENeNIeHHBIX B JPYIMX OHTOJOTHSIX
MOHATHIN) U MCIIONb30BaHKe (HOPMaIbHOM JIOTUKH [4—6]. DopMajibHasi CTPYKTypa OHTOJIOTHI YIPOIIAeT
MX KOMIIBIOTEPHYIO O00pabOTKy, YTO SBISIETCS MPEHMYIIECTBOM OHTOJOTHMH B KadecTBEe cCriocoda
MIPE/ICTABICHNS JAHHBIX [7]. B BBIUMCINTENBHOM IUTaHE MCTIONIB30BAHWE OHTOJOTMH TAKKE IMO3BOJIAET
JIOCTUYb COKpAIllEeHWs BPEMEHM BBIUUCICHHWH W moncka [8]. BO3MOXXHOCTH JOTMYECKOTO BBIBOIA
MO3BOJISIET TONy4aTh HOBBIE 3HAHWS, a TAKXKe BBIMOJHATH MPOBEPKY YK€ HMMEIOIIMXCS JaHHBIX Ha
L[EJIOCTHOCTb.

B nanno# paboTe paccMOTpeH HOAX0M K IOCTPOSHHIO W PeaT3aIlii OHTOJIOTUH CUCTEMBbI OFIINHTA,
KOTOpast SIBJISIETCST COCTaBHOW 4acThio obter ontonoruu mist OSS / BSS cucrem. beum onperienens! srarbt
TIOCTPOEHHS] OHTOJIOTHH, 3TAIbI PeaT3alliy U IMOTy4YEHHs JIOTHYECKOrO BBIBOJA 11O OHTOJIOTUH.

Pa3pa6oTka onTosi0run

HpI/I OIMMCaHWKU OHTOJIOTUH ONPCACIIAIOTCA O6IIII/IC 3HaHHA O KJIaccax H OTHOIICHHAX,
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Ha3bpIBaeMbIMH Takke TBox. Takke BbIIENSAIOT 3HAHHUS O KOHKPETHBIX SK3EMIUIIPax: K KaKoMy Kiaccy
OHU TIPUHAJUIEKAT, KAKUMHU OTHOILICHUSAMHU OHH CBS3aHbI IPYT C IPYroM, 3Ta 4acTh 3HAHUI HA3bIBAETCS
ABox. CymecTBylOT pas3M4HblE METOIbl IOCTPOCHHUS OHTOJIOTHM, MNPENIOKCHHBIE DPa3IUYHBIMU
UCCIIEI0BATEIbCKUMHU TpynnaMu [9—12].

J7ist mocTpoeHnsT OHTOJNIOTHH CHUCTEMBI OFUIUIMHTA B JTAHHOM paboTe OBLIM BBINENICHBI CIIEAYIOIIIE
3TaIlbl, IPUCYIIE OONBLINHCTBY Pa3padOTaHHBIX COBPEMEHHBIX METOOB CO3AaHNS OHTOJIOTHIH:

— OIpe/IeICHUE KIIACCOB U CO3AaHUE UePAPXUU MKy HUMHU (OTHOCHTCS K TBOX);

— OIpe/IeICHUE OTHOIICHUI M1y Kiaccamu (oTHOCHTCS K TBOX);

— mobaBiieHe OrpaHMYEHHI ¥ CBOUCTB [UIS OTHOIIEHHUH (oTHOCHTCS K TBOX);

— OmpezeeHne He0OX0AUMOM U1l OHTOJIOTUH JECKPUIIIIMOHHON JIOTUKY;

— CO3JJaHUE IK3EMIULIPOB KJIACCOB M IK3EMIUISIPOB OTHOILCHUIT (OTHOCHUTCS K ABOX).

Onpeoenenue knaccog u cosdarnue uepapxuu. Kiaccekl B co3maBacMOW OHTOJIOTWH JTOJDKHBI OBITH
OMmM3KH K (DFBUYECKIM HITH JIOTHYECKHM O0BEKTaM, a CBS3H MEKTY HUMH K CBSI3IM MEKITY STHMA O0BEKTaMIL

CymiecTByeT HeCKOJIBKO MOJIX0I0B K CO3JJaHUI0 HepapXxuu kiaccos [13]:

— CBEpXY-BHU3;

— CHU3Y-BBEpX;

— KOMOHMHAIMSI TIEPBBIX IBYX METOIOB.

B nanHOii paboTe HMCMOJB30BANCS MOAXOJ K TIOCTPOCHHIO HEPapXUH CBEpXy-BHH3. Bbutn
BBIZIETICHBI 6 OCHOBHBIX KilaccoB: «lIpoBaiimepy», «Ycmyray, « TapudHeri mnan», «YdeTHas 3allUChy,
«ITomp3oBarensy, «Cuety». Tarxke BblAeneHO 3 moakmacca sl kKiacca «Ycmyray: «TemedoHusy,
«uTepuer» u «TeneBunenue» u 3 moaknacca s kinacca «Cuer»: «OmiaueHHbI cueT (receipt)»,
«bamancy, «Cuer k ormate (invoice)». Hmke aeTanbHee onrcaHO Ha3HAYEHNE KIIACCOB.

Knacc «lIpoBaiinep » conepKuT nHOOPMAIIHIO O TTpOBaAepe YCITyT.

Knace «Ycmyray» conepxur uadopManuo o0 yciyrax, MpeJocTaBlIseMbIX MPOBaliIepoM, HX
onucaHue. JlaHHBIM KJacC SABISAETCS POIUTENBCKUM Ul  IOAKJIACCOB ycuyr «IHTepHET»,
«Tenesunenune» u «Temedorns.

Knacc «Tapudnslii mian» cogepxut HHOOPMANKIO 0 TApUQHBIX IUIaHaX MpoBaiaepa.

Krnacc «YuerHas 3anuch» — 3T0 y4eTHas 3alliuch M0JIb30BaTeNs.

Knacc «llonb30BaTensy COAEPKUT HEMOCPEICTBEHHO MH(OPMAIMIO O YEJIOBEKE, KOTOPBIH
uMmeeT yueTHyto 3anuck (ero ®HO, agpec u T.1.).

Knace «Cuer» comepKuUT WHPOPMAIUIO O JEHEXKHBIX CUeTaX, KOTOPbIE CBA3aHBI C JIAHHOH
YUYETHOH 3amiCchl0. DTOT Kilacc SIBISETCS POAUTENBCKUM il KiaccoB «OriaueHHbli cueT (receipt)»,
«banancy, «Cuer k orare (invoice)».

Onpeoenenue omuouwieHuii.. B OHTOJIOTHSX CYIIECTBYET JBa THUIIA OTHOIICHWH: OTHOIIEHHUE
MEXJy KijaccaMd W OTHOIICHWE THUIIOB JaHHBIX. B OHTONOTHHM CHUCTEMBbI OWJUIMHTA BBIJCISIOTCS
CJIEAYIOIINE OTHOLICHHS MEXy KJIacCaMH.

Knacce «IIpoBaiigep» CBsi3aH ¢ KJIacCOM «Y CIyra» OTHOLICHHEM «IPENOCTABISET Y CIyry», C
knaccoMm «TapuHblid Tu1aH» oTHOIIeHHWeM «uMeeT TapudHsiid wian» U ¢ kiaccoM «Iloap3oBaTensby
OTHOIICHUEM «HMEET OTHOILICHHUE.

Knace «Tapudnblii mian» cBsi3aH ¢ KJIaccoM «YClyra» OTHOIIEHHEM «UMEET Y CIyTy».

Knacc «Yuernas 3amuch» cBszaH ¢ kinaccamu «Cuer» u «TapudHblil 11aH» OTHOIIECHUSIMH
«umeet CUeT» U «oJb3yeTcst TapupHBIM IITAHOM» COOTBETCTBEHHO.

Knacc «Ilonp3oBarenby» CBs3aH € KIacCOM «Y4eTHasl 3alKCh» OTHOLICHUEM UMEET YUYETHYIO
3aIKMCh», C KIAcCOM «YCJIyra» OTHOILIEHHEM «IOJb3yeTcss Yciayroi» u ¢ kiaccom «lIpoaiinep»
OTHOIIIEHHEM «UMEET OTHOIICHUE.

Knacce «Cuer» cBsizan ¢ knnaccom «TapudHbIi m1an» OTHOLIECHHEM «UMeeT TapuHbIN many.

OTHOLIEHHS THIIOB JaHHBIX, UMEIOIUXCS B OHTOJIOTHH CUCTEMBbl OMIIJIMHTA, OTIMCAHBI HIKE.

Knacc «IIpoBaitnep» nMeeT OTHOLIEHUS TUTIOB JTaHHBIX:

— «HaspIBaeTca» co CTPOYHBIM THUIIOM JIaHHBIX (Ha3BaHHUE MIpoBaiiziepa);

— «Mmeet naTy co3gaHus C TUIIOM JAaHHBIX JaTa/BpeMms (1aTa co3aHus IpoBaiiaepa);

— «meet onrcaHue) co CTPOYHBIM THITOM JaHHBIX (JIOTIOIHUTEIHFHOE ONMCaHNUE TIPOBaNepa).

Knacc «Ycnyra» umeer Takue OTHOIIEHUS TUTIOB JTaHHbBIX:

— «HasbIBaeTca» co CTPOYHBIM TUIIOM JIaHHBIX (Ha3BaHUE YCIYTH);

— «MmeeT onucanme» co CTPOYHBIM THIIOM JaHHBIX (OTIMCAHUE YCIIYyTH).

Kitace «TapudHbIi TUTaH» UMEET CIICAYIOINE OTHOIICH!S TUIIOB TaHHBIX
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— «HassIBaeTCs» CO CTPOYHBIM THUIIOM JaHHBIX (Ha3BaHUE TapU(HOTO MJIaHa);

— «MmeeT onmcaHne» co CTPOYHBIM THUITOM JTaHHBIX (OMFCAaHKE TapHU(HOTO TUTaHA);

— «MMeeT CTOMMOCTBY C YUCIOBBIM THUIIOM JIAHHBIX (CTOUMOCTH TApU(HOTO IIIaHa).

Knacc «YueTHas 3anch» CONEPKUT CIEAYIOIINE OTHOIICHHS THIIOB JaHHBIX:

— «Mwmeer login» co cTpouyrbM THIIOM NaHHBIX (login y4eTHO 3amnch);

— «MMeeT mapob» co CTPOYHBIM THUTIOM JIaHHBIX (TTAPOJIb YISTHOW 3aIHCH);

— «Mmeert e-mail» co CTPOUHBIM THUTIOM JTaHHBIX (3apETHCTPUPOBAHHBIN e-mail ydeTHOM 3ammch);
B ommcannu knacca «Ilonp30Bareib» NPUCYTCTBYIOT CIEAYIOIINE OTHOIICHHS THIIOB JAHHBIX:
— «Mmeetr POy co ctpounbM TunoM JaHHBIX (PHO mons3oBaTens);

— «MeeT macniopTHBIE JAHHBIC) CO CTPOYHBIM THTIOM JIAHHBIX (TIACTIOPTHBIE IAHHBIE MOJTH30BATEIS);

— «Mmeet agpecy co CTPOYHBIM THIIOM JaHHBIX (aIpec MONb30BaTEeIs).

Kiacc «Omutauennstii cuet (receipt)» AMeeT CIIeAYIONre OTHOIIEHHS TUTIOB JaHHBIX:

— «MMeeT yriaueHHy0 CyMMY» € YUCIIOBBIM THUIIOM JIAHHBIX (yILIaue€HHAS CYMMA);

— «MMeeT naTy oruaThD) C TUIIOM JaHHBIX JaTa/BpeMs (JaTa OIIaThl 10 JAHHOMY CUETY).
Knacc «banancy nMeer cienyromye OTHOIICHUS TUIIOB JaHHBIX:

— «IMeeT cymMMy» ¢ YHCTIOBBIM THIIOM JIaHHBIX (CyMMa JIeHeT Ha OallaHce)

— «meer nary GaytaHcay ¢ TUTIOM JIAHHBIX JiaTa/BpeMst (J1aTa, 3a KOTOPYEO CMOTPSIT HH(POPMALTIEO O OaJlaHCe).
Knacc «Cuer k omutate (invoice)» UMEET CISAYIONINE OTHOIICHUS TUITOB JaHHBIX:

— «MeeT naTy BHICTABICHHUS C TUTIOM JIAHHBIX JaTa/BpeMs (JaTa BHICTABICHHUS CUCTA);

— «MMeeT cyMMy» C YHCTIOBBIM THIIOM JAHHBIX (CyMMa, yKa3aHHAs B CUCTE);

OCHOBHBIE KJIaCChl OHTOJIOTHHU U OCHOBHEIE OTHOIIICHUS MCXKAYy HUMH IMOKa3aHbI Ha PUC. 1.
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Puc. 1. CxemaTtnueckoe I/I306pa>KCHI/Ie OHTOJIOT'MH OWJIJIUHTA

Monb3sosatens

nmeeT_YueTHylo_3anuce

obenyxuBaeT_YueTHyto_3anuch

none3ayercsi_TapudHbim_MnaHom

Oczpanuuenue u céoticmea omuowenuti. Onpedenenue 0eckpunyuonHou aoeuxu. OrpaHudIeHus
Ha OTHOIIEHHS TO3BOJIAIOT OMHCATh JOMYCTUMBbIE 3HAUEHHS, THII, KOJIWYECTBO 3HAUECHUN U Jpyrue
0CcOOEHHOCTH, KOTOPBIMU MOXET 00JIafiaTh OTHOIIEHHE NAaHHOTO kiacca. OTHOLIEHHS MOTYT OBITH
CUMMETPUYHBIMU, PeICKCUBHBIMU, TPAH3UTHUBHBIMH, OOPaTHBIMU, MOTYT MMETh (DYHKIMOHAJbHbIC
OTpaHUYEHUs], WK ke ObTh uepapxuiyeckuMu [14]. Takke omnpepeneHWe TUIOB OTHOIICHUH
HEOOXOMMO JJIsi OMpenAeieHus NECKPHUIIIMOHHON JIOTUKM W COOTBETCTBEHHO #A3BIKA HAIMUCAHMA
OHTOJIOTMH, KOTOPBIH HEOOXOIUM ISl OTIMCAHUS TAHHON OHTOJIOTHH.

Ozpanuuenus u ceoticmea omuouienutl 6 oannol onmonozuu. ViHBepcus oTHomennid R = S .
MHorve OTHOIIEHHSI B OHTOJIOTHY MMEIOT SIBHO BBIpa)KEHHBIE 00paTHbIe oTHOmeHHs. [Ipumepamu Taknx
OTHOIIEHHUH ABISIOTCA «uMeeT Cuer» U «ciBisieTcss CYeToM UIsh», «MMEET YUETHYIO 3alliChy U «ABIsIeTCA
VY4eTHOU 3ariChi0 IS, «UMEET YCIYTy» U <SIBISeTCsl YCIyrod mig », «umeerT TapudHbIA mman» u
«sisiercst TapudHpM 1maHoM uis». OOpaTHbIE OTHOIICHHS YIOOHO WCIONBb30BATh ISl M30EKaHUS
OIIMOOK TIpY 3amoNHeHHH MHpopManun. Takre OTHOIICHUs JOOABISFOTCS aBTOMATHYECKH C MOMOIIBIO
MAlllMHBl BBIBOJA, €CIM OJHO W3 HHUX NPHUCYTCTBYET B OHTOJOTMH. TakKe BO3MOMHO HCIOJB30BAHUE
HESIBHO 33/IaHHBIX OOPATHBIX OTHOIICHHH.

Uepapxust otHomennit R = S. B o0mem cityyae 3TH OTHOIIEHHSI COOTBETCTBYIOT HEpapXHu
kiaccoB. OtHoueHue «umeer Yciyry Uureprer», «umeer Ycemyry TenedoHust» u «umeeT Yciayry
TeneBuieHue» SIBIAIOTCS JOUYEPHUMH K OTHOLIEHUIO «UMeeT Yciyry». OTHomeHue «umeeT banaHey,
«amMeeT Cuer K orutate» U «uMeeT OIIaueHHBIH cueT» — JOYepHUE OT OTHOIIEHUs «umeeT Cuer». B
pe3yibTaTe BBIBOJA, NPU HAJMYUM B OHTOJOTMH JOYEPHEr0 OTHOLICHWS, MAIIMHOW BBIBOJA OyneT
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,I[06aBJ'ICHO OTHOHICHUEC U MJI pPOAUTCIIBCKOI'O OTHOIIICHUA.

Cummerpuynocts R E (R') u acummerpuynocts ortHourenuit R E not (R ). OrHomenue
«MMeeT OTHoIleHue» Mexny knaccamu «llomp3oBarens» u «llpoBaiifep» sIBIETCS CUMMETPUYHBIM.
ACHMMETPUYHBIMU ABJISIETCS OOJBIIMHCTBO OTHOIIEHHI, HAPUMEP OTHOLICHUS «uMeeT TapugHbIi
IUTaH», «00CITy’)KUBaeT YUETHYIO 3allCh» U Apyrue. s CHMMETPUYHBIX OTHOIIEHUH aBTOMaTHYECKH
Jno0aBisieTcss OTHOLIGHUE AJisi OOpaTHOW Mapbl MPH JIOTHYECKOM BBIBOAC. ACHMMETPHYHOCTH IS
OTHOIICHUH YKa3bIBA€TCsI ISl IPEIOTBPALLCHHS OLTHOOK NP 3al0THEHHH HH(POPMAIMK B OHTOJIOTHH.

QOyHKIHOHATBEHOCTH OTHOIICHNH (< 1R). BOIBIIMHCTBO OTHOIIIEHHUIA TUTIOB TaHHBIX SBIISIOTCS
(YHKLIMOHAIBHBIMY, HAallpUMEp OTHOIIEHHE «MMEET Mapoib» A Kiacca «Y4eTHas 3aluch» WIH
«MMeeT aTy co3gaHus» Ui kiacca «lIpoBaiinepy.

UppednexcuBHocts oTHOmeHwd. Ilpu oTcyTcTBUM pedIeKCHBHBIX OTHOIIEHUH, BCe
OTHOILICHHS [JAHHOW OHTOJIOTMH SIBJIIOTCS HUPPE(IEKCUBHBIMH. JTO CBOMCTBO. OTHOIICHHUM
no0aBnsieTcss A TPENOTBpALleHHs OIIMOOK, KOTOphle MOTYT BO3HHUKHYTh TpH  3alOJHEHHU
WH(QOPMAIIUK B OHTOJIOTHH.

Kommosuruss otHomennit R 0S. Hcmome3yercst Juis ompenesicHusl OTHOIIEHUH  «UMEeT
OTHOILICHHEY», ONPEJCICHHOI0 KaK KOMIIO3UIIMSI OTHOLICHUH «MMEeT YUCTHYIO 3aluch» U «iNVerse
o0ciy>)kuBaeT YYeTHYIO 3allUCh», a TaKXKe JJIsl ONpEACICHUS] OTHOUICHHUS «HOJb3yeTcsl Y CIyroi,
OIPEICJIEHHOTO KaK KOMIIO3MLMS OTHOIIEHHH «MMEeT YYETHYIO 3alMCh», «ojb3yeTcs TapudnbM
IUTAHOM» H «UMeeT YciIyry». Takke KOMIO3WIHSA HCIOJIB3YETCS I ONpPENEeNeHHs OTHOUICHHS
«IPEIOCTaBISICT YCIyry». DTH OTHOLICHUs NOOABISIOTCS MAIIMHOW BBIBOJA, €CIM B OHTOJIOTHH
OyzeT mpUCYTCTBOBATh HEOOXOAUMAS LIETIOYKA OTHOLICHUH.

OtHoueHne TUNOB AaHHBIX. /11 GOJIBIIMHCTBA KI1aCCOB OHTOJIOTUH ONPEAETICHBl OTHOILCHUS
THIIOB JaHHBIX, HAIPUMEP CBOMCTBO «MMmeeT maposb» kiacca «YdeTHas 3anuch», cBoMcTBo «Mmeer
JlaTy cosznaHus» knacca «IIposaiinep».

Hcxons W3 BBIAENCHHBIX BBIIE CBOMCTB OTHOIIEHHH, MOXKHO CKa3aTbh, 4TO UIA JAaHHON
OHTOJIOTHH JIocTaTo4Ho BbIpasutenbHocTH JIOoTUKKH SRIF(D), roe OykBel SR — o3HauaroT Hajmmume
TPaH3UTHUBHOCTHU, KOMITO3UIIMU U XapaKTEPUCTHKH (CUMMETPUYHOCTh, Pe(QICKCHBHOCTS U T.J1.) POJIEH,
| — unBepcuto, F — dyHkumonansHocth, (D) — OTHOLICHHE THIOB JaHHBIX. Tak KaKk B OHTOJIOTUH
UCIIOJIB3YIOTCS KOMITO3UIIMK OTHOIIEHH, a OHW ObUIM J0OABICHBI TOJBKO B BEPCHH SI3bIKA ONMCAHMS
onronoruii OWL 2, To 1iis fanpHeHero NocTpoeHusl OHTOJOTMH ObLT BEIOpaH 3TOT s3bIK. Ha puc. 2
npuBeieHa YacTh 1 BoX /U1 OHTOJIOTHH CUCTEMbI OMJIIMHTA.

TBox:

InumeeT OTHOWEHME. T = UMeeT YUeTHYI0 3anuch o inverse (06cnyxuBaeT YueTHYI0 3anuch),
Symmetric: UMeeT OTHOLLEHME;
Inonb3yetca_ Ycnyron. T =

MMeeT YueTHyto_3anuch 0 nonb3yeTtca_ TapudHbIM_ NNaHoM 0 UMeeT Ycnyry;
MpoBaigep M (Inpepocrasnset Ycnyry.Tenesuaenue) = MNposaitaep_TeneBmaenus;

Mposaiipep M (InpepocraBnset Yenyry.Tenedonus) = Mposaiinep_Tenedonum;
MpoBaigep N (AnpepocrtaBnset Ycenyry.UHTepHeT) = NpoBaiiaep UHTepHeTa;
lMonb30BaTens M(Enons3yercs Yenyron/HrepHen)=lNonb308aTent iHTepHeTa;

TMon30BaTens M(E@nons3yetcs YenyronTenesvaerne)=llonk3oBaters TenesuneHs;
TMonb3oBarens M(Fnonsayercs YenyronTenedorus)=Tonb3oatens TenedoHm;

SrpenocraarFET Yeryry. T = uvest TauebHs MmaHommveeT Yeryry;
SRIAETCA YUETHOU 3NVICLHONVErSE OfMEET YUETHYHO 3aMKCh;

Puc. 2. Yacts TBox 119 OHTONOIMH CUCTEMBI OMIIITMHTA

Cozoanue sxzemninpos kiacca. Bo BpeMs 3TOro 3rama MpPOBOJUTCS CO3JaHHE KOHKPETHBIX
9K3EMIUIIPOB KJIACCOB, a TaKXke JT0OaBJIeHNE OTHOIICHHUH JIJIsl 3TUX IK3EMIUISIPOB. Jpyrumu ciioBamuy,
npoucxoaut HamonHeHue ABox. lannbie ains ABox ((axTel) B OCHOBHOM OepyTcs u3 0a3 JaHHBIX
cymecTBytonmx cucreM. Ha puc. 3 mpuBenena yacte ABoX aisi OHTOJOTMHM CHUCTEMbl OWJIJIMHTIA.
Otmetnm, 9To B 6a3ax maHHbX (b/]) m0xHO M000e yTBep)KIeHHE, 0 KOTOPOM HE U3BECTHO, UTO OHO BEPHO
(T.e. ucTIoNB3yeTCs MPENONIOKEHNE O 3aMKHYTOCTH MHpa). B moaxonax ¢ MCIonb30BaHUEM OHTONOTHUI
UCTIONB3YeTCs MPEATIONOKEHHE 00 OTKPBITOCTH MHpA, T.€. €Ci 00 YTBEp)KACHUM HEU3BECTHO, YTO OHO
BEPHO, TO TOBOPHUTCS, YTO 3TO YTBEPIKJICHHE SIBJISETCS HEOTIPEICIICHHBIM (OHO MOYKET OBITh KaK HCTUHHBIM
Tak 1 JO0XHBIM) [15]. Mcnonb3ys ¢akTel, nomydeHHsle u3 6a3 nanHbX (ABox) u o0imue 3HaHus 0 Kiaccax
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W OTHOIICHUSX OHTOJIOI'Hit (TBOX), MOXXHO TIOJYYUTb HOBBIC 3HAHUA ITYTCM JIOTUYCCKOI'O BbIBOJA.

O6bvequnenne TBox 1 ABox Ha3siBaeTcs 6a30it 3Hanmit (b3).

ABox:

Kyiv TV: Mposangep, MobiNet: Mposanaep, On-net: Mposaiiaep,

Ivan1989, CmoTpu goma): nonb3yetca_TapudHbIM NnaHoM,
Zaic1989, Ha cBa3n): nonb3yetca_TaputhHbIM_ NnaHoM,
Zaic1989, CeobopHbIit): nonb3yeTcsA_ TapudHbIM NaHoM,

OkoHom+, LinchpoBoe TenesuaeHue): umeeT Yenyry TeneBuaeHue,
OkoHom+, [lomaLuHuin uHTepHeT): uMeet Yenyry UHTepHer,
Ha cBsian, MobunbHbIit nHTEpHET): MMeeT Ycnyry UHTepHeT.

(
(
(
(
(
(
(
(
(
(

3aityeHko: Monb3oBatensb, MeTpeHko: Monb3oBatenb, VBaHeHko: Monb3oBaTenb,

Cwmotpyu goma: TapudHbIi_nnaH, (3anyerko, Zaic1989): umeet YyeTHyto_ 3anuch,
(MeTpetko, Petr1992): meeT YueTHyto 3anuchb, (MBaHeHko, lvan1989): umeeT Y4eTHyto 3anuch,

MobiNet, Zaic1989): o6cnyxuBaet YyeTHyto_ 3anuchb, (Kyiv TV, Cmotpn oma): umeeT TapudhHbIA NnaH,
MobiNet, Ha cBsan): umeet TapucbHbIi_nnaH, (MobiNet, CBo6oaHbIn): MeeT TapudhHbIN NNaH,

On-net, OkoHOM*): MmeeT TapudHbIi_nnaH,(CBoboaHbIi, MobunbHas cBsab): umeet Yenyry TenedoHus,
CwmoTpy goma, AHarnorosoe Tenesuaerme): umeet Yenyry TenesupeHue,

Puc. 3. Hacte ABoX 11 oHTOIOTHY CHCTEMBI OMIIIMHTA

Hixe mpuBeneHa cpaBHUTENbHAs TabiaMIa 3ampocoB K 0asze HaHHBIX M Oase 3HaHMU. Taxkum
00pa3oM, C TIOMOIIBIO WCIIONBb30BaHUS MPABMI U JOTOJHHUTEIBHBIX B3aUMOOTHOILLICHUH, YKa3aHHBIX B
TBox yacTi OHTONOTHH, 3alPOCHl K 0a3e 3HaHW BEpHYJIH OoJiee TONHBIE PE3yabTATH, YeM 3aIpoChl K

Oase JaHHBIX.

CpaBnenue 3anpocoB k B/l u k b3

3anpoc B ABox b3
Ipogaiinep (On-net) Ila Jla ITa
ITonb3oBarens_TeneBunenus (M BaHeHKO) Her HewuspectHo Ja
Jumeer otHomenwe.[IpoBaiinep (3aitueHko) Her HewussectHo Ha
—[Tonp3oBarens_Vurepuera (Ilerpenko) Ja HewussectHo Her
Tapuduuii_mnan (CMoTpu 1oma) Ja Ha Ha
Jnonesyercs_ Y cinyroid. Tenedonns (3aiiaeHko) Her HewussectHo Ja
Ipogaiinep MuTtepHera N [posaiinep_ Tenedonnn (MobiNet) Her HewussectHo Ila
Tapudusiii_man (3aifyeHKo) Her HewussectHo Her
Jnpenocrasisier_Ycnyry TeneBunenue (Kyiv TV) Her HewussectHo Ja
Isnsiercs_Y4etHoii_3anuceio.ITonbp3oBatens (Petr1992) Her HewussectHo Ha
TMose3oBarens_Tenedonnn M [Monp3oBarens MHTEpHET (3aiiueHKO) Her Hewussectno Ha
IMpogaiinep MuTepHera (On-net) Her HewnssectHO Ha

ITpogaiinep N— Iposaiinep Mureprera (Kyiv_TV) Ja HewussectHo HewmssectHO

Hocmpoenue owmonoeuu. B pabore [16] mpoBelneH MOAPOOHBIN aHANHU3 CYIIECTBYIOIINX
MHCTPYMEHTOB JJISl ITOCTPOCHHUS OHTOJIOTHI. PenakTop OHTOJOrMH MCHOJIB30BANCS ISl HOCTPOCHUS
OHTOJIOTHH W (PpeiiMBOPK st ocTpoeHus 0a3 3HaHWil Protégé. [laHHBIN pemakTop MOIIepKUBAET
BbIOpaHHBIN 3bIK onucanus onrosiorni OWL 2. Ha ocHoBe cGhOpMHUPOBAHHOW OHTOJIOTHH C
MOMOIIBI0 TPOrpaMMHOro Moayist Hermit, BctpoenHoro B Protégé, Obiin mpon3BeIeHbl JIOTHIECKUE
BBIBOZIBI, YTO IO3BOJIMJIO BBISIBUTH HOBBIE OTHOLICHHUS IUISI SK3EMIUIIPOB, MOJIYYUTH OoJiee MOJHbIE
pe3yapTaThl Ha 3alpoChl U OCYIIECTBUTH NMPOBEPKY OHTOJIOIMM Ha HENMpOTHBOpednBOCTh. Ha puc. 4
MIpPEJICTaBJIEHBI HepPapXUs KJIACCOB OHTOJIOTHUH, OTHOILIEHHS U 3K3EMIUISIPHI, TOCTpOeHHBIE B Protégeé.
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3akiIouyenue

[Ipemnoxxena oHTONOTMSA OWIMHTA, Kak cocraBistomas dacte OSS/BSS cucrem. B
OHTOJIOTMH HCIIONIb30BANICh THITHI CBOWCTB W OTPAHWYCHHUS, COOTBETCTBYIONIME JCCKPHITIIHOHHOMN
aoruke SRIF(D). Onronorus ObuIa moctpoeHa B rpaduyeckoM perakTope oHTosoruii Protégé. Takke
ObUT TIPOBEJICH JIOTUYECKUI aHali3, 4TO MO3BOJIMJIO IONYYHTh HOBBIC 3HAHWS. B nanpHelIIeM
TUTAHAPYETCSl TMOCTPOCHHE OHTOJOTHHA OCTaNbHBIX cocTaBHBIX dYacted OSS/BSS wu  oOmieit
00BbETMHEHHON OHTOJIOTHH, KOTOPBIE CTaHYT OCHOBOW CHCTEMBI HHTETPALlUK HHPOPMALHH.

ONTOLOGY-BASED APPROACH TO BILLING SYSTEMS DESIGN
D.V. ANTSYBOR, M.Y. TERNOVOY, D.V. SHUNKEVICH

Abstract

The principles and approach to ontologies application in billing and other OSS/BSS systems,
advantages of such an approach are described. Ontology of billing system is designed, classes and
relations are described. Designed model was implemented using Protégé, and was verified on the
correctness and consistency.
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