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Summary: The aim of the study is to analyze the ontology of OWL-Time
and refine it in order to increase expressiveness and functionality by
identifying additional semantic relationships between concepts.

The research methods used by the authors include: descriptive logic,
ontological modeling in OWL.

The result of the study is a modified ontology of OWL-Time and an example
of its use for modeling the relationship between periods of study in an
educational program.

In the conclusions of the study, the results of testing the finalized
ontological model are formulated, the adequacy of the obtained results
of logical inference is assessed in the form of a set of obtained relations
between instances of concepts.

Keywords: ontological model, OWL-Time, semantics of time relations,
Protégé.
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BseaeHve

emantic Web [1, 2] AaBnseTcs ogHol U3 Hanbonee nep-

CNEKTUBHBIX TEXHONIOTVI ANiA NpeAcTaBieHns UHdop-

Mauun B cucTeMax YrnpasfeHua 3HaHuAmU. B ocHo-
BE [aHHOWN TEXHONOrMM NEeXWUT NPUHUMN npeacTaBneHun
nHGopMaLmn B BUAE CEMAHTUYECKOW CETW WX OHTOJO-
rmm — rpada Npon3BoOJIbHOM CTPYKTYPbI, y311aMu KOTOPOro
ABNATCA KOHLENTbI, a pebpa — OTHOWeHUAMU. [NaBHOW
XapaKTePUCTUKON ITOWN TEXHONOTMM ABNAETCA BHeApeHue
CEMAHTUKM (CMbICNA) NpeAcTaBAAeMbIX AaHHbIX B JOKYMEHT
Ha YPOBHE CTPYKTYpbl. TakKnM 06pa3oM, laHHble CTAHOBATCSA
He TONIbKO MALLNHOYNTAEMbIMU HO 1 «MaLLUMHOMNOHUMAEMbI-
MW», T.e. MO3BOMAIT M3BNEKaTb CMbIC/T HENOCPEACTBEHHO
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AxHomayus. Lenbro uccnedosarus senaetca aHanu3 ontonorun OWL-Time u ee
[L0paboTKa B LieNAX NOBbILLEHMA BbIPA3UTENLHOCTY 1 GYHKLIMOHANBHOCTI NyTeM
onpeneneHna JoNONHUTENbHbIX CEMAHTUYECKUX OTHOLLEHMIA MeX Ay KOHLenTa-
M.
K memodam uccnedosanus, ncnonb3yembiM aBTOPaMy, OTHOCATCA: AECKPUNLK-
OHHaA NOTIKA, OHTONOrNYeCKoe MoAeNNpoBaHie Ha A3bike OWL.
Pesynemamom uccnedosanus sgnaetca popabotanHaa ontonorua OWL-Time
1 MpUMep ee UCMONb30BaHINA ANA MOLENMPOBAHIA OTHOLLEHMIA MeX [y nepuo-
Aamin 06yueHuna 06pa3oBaTenbHOIA NPOrpammbl.
B ebigodax uccnedosanus chopmynupoBaHbl pe3ynbraTbl anpobauum gopabo-
TaHHO OHTONOMNYECKO! MOZENHN, BLINONHEHA OLIEHKA afieKBaTHOCT NOfyYeH-
HbIX pe3yNbTaToB NOMMYECKOro BbIBOAA B BUAE Habopa NoNnyyeHHbIX OTHOLLEHMI
MeXy IK3eMNNAPaMU KOHLIeNToB.

Knouesbie cnosa: ontonornyeckan mogenb, OWL-Time, cemaHTiKa BpeMeHHbIX
OTHOLLEHMIA, Protégé.

13 [OKyMeHTa, 6e3 HeoOXoAMMOCTM ero WHTepnpeTaLmm
npv nomolym gononHutesnbHoro MO. Kpome Toro, oHTomNo-
rmueckre mogenu obnafatoT BO3MOXKHOCTbIO MPaKTUYECKM
HeorpaHNYeHHOro PaCILUMPEHUS], B TOM YMCIIE 3a CUET UHTE-
rpauunm PasnnyHbIX OHTONOI .

CeMaHTMYecKre CeTU U OHTONOrMYeckoe MOZENMpo-
BaHMe HaW/u CBOe NprMeHeHne 1 B chepe obpasoBaHus,
B YaCTHOCTM, ANA NpefcTaBneHnsa CTPYKTypbl obpa3oBa-
TENbHOWM nporpamMmmbl U yyebHoro nnaHa [3]. Mpu 3TOM
MOMVMO MOZENNPOBAHMA CTPYKTYPHbIX B3aVMOCBA3EN
MeXAy KOHLenTamu, COCTaBNALWMMM MNOHATME YUeOHOro
nnaHa, BO3HMKaeT 3afjlaya yyeTa B3aUMOOTHOLIEHWI 3TUX
KOHLeNToB BO BpemeHHON obnactn. OguH 13 Noaxofos
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K peweHnto 3TOM 3ajaun npennaraeTca aBTopamm JaHHON
CTaTbu.

MpeacTaBAeHe BpeMeHHO nHhopmMaumin
B OHTOAOMMYEeCKOM MOAEANPOBaHUN

Bpemsa aBnaeTca HEOTbEMIEMOW YaCTblo AeATENbHOCTA
yesioBeKa, MO3TOMY NPV MOAENMPOBaHUN PA3INYHbIX Npea-
METHbIX 06N1acTel BO3HMKAET 3afjaya ONvcaHUs OTHOLIEHWIA
mexay obbeKkTamu, coObITUAMY, NpoLeccamMmn U T.A. B KOH-
TekcTe BpemeHu [4, 5. OgHol 13 Hanbonee pacnpocTpa-
HEeHHbIX Mofenel yyeTa BPEMEHHbIX OTHOLLIEHWI ABNAETCA
TemnopanbHaa anrebpa AnneHa [6]. Ox.®. AnneH onpe-
nenun Habop 13 13 KauyecTBEHHbIX OTHOLUEHWI, KOTopble
MOTYT CYLLEeCTBOBATb MeXay ABYMA BPEMEHHbIMU NHTepPBa-
namu. Anrebpa AnneHa OrpaHUYMBaETCA MCMOSb30BaHMEM
OTHOLLEHUI MeXAay nepuodamm (0TpesKamu, MHTepBanamm)
BPEMEHV 1 XapaKTepusyeTcs Mepour ASIUTEeNbHOCTU Bpe-
MEHHbIX OTPE3KOB.

OWL-Time (OHTOnorusa BpemeHu) 3710 cneyudukauma
A3blKa OHTONOIMN NNOTNYECKOro BbIBOAA, NpedHa3HaueHHas
4NA ynpasBneHna 1 MOAenupoBaHna nHbopmaumm o Bpe-
MEHHbIX co6bITUsX [7, 8]. C nomoLybto cneymounkaumm OWL-
Time MOXHO nccnenoBaTb OObEKTbI OHTOMOMMW ANA MOMy-
yeHUs MHGOPMALMN O BPEMEHHbIX CBA3AX MEXAY HUMW.
Cneundukauma npefocTaBnAeT WHCTPYMEHTbI AfA CO3-
JaHUA 1 aHanM3a KaneHZapHbIX CXeM, a TakXe onucbiBaeT
BpeMeHHble npouecchbl. OHa TakKe MOXKET MCMOob30BaTbCA
[NA BbIBOAA NPaBUIIbHbIX BPEMEHHbIX YTBEPXKAEHUIA 1 NPO-
BEPKMU VX B Pa3NINYHbIX paMKax BpeMeHM.

Relation Inverse
Before(ij) ie—imsi <L dfier(ji)
Meets(i,j) E §<——'——'> MetBy(j,i)

Overlaps(i,j) i <—§—> OverlappedBy(j,i)
Starts(i,j) : : > StartedBy(j,i)
During(i,j) - E E » Contains(j,i)
Finishes(i.j) <-§—)§ FinishedBy(j,i)
Equals(i,j) §<—>-§ Equals(j,i)
Puc. 1. CemaHT1Ka HTepBanbHbIX OTHOLUEHWUI OHTONOM N
OWL-Time [7]

B ocHoBe 6a3oBoii cTpykTypbl oHTonorun OWL-Time
NEXWUT WHTepBanbHaa anrebpa AnneHa. B ocHoBe OH-
Tonormm nexuT Knacc TemporalEntity co cBolicTBamun
hasBeginning n hasEnd, koTopble ccbinaloTca Ha MOMEH-
Tbl BPEMEHW, onpefensaiowune ero npeaesnbl, 1 CBONCTBOM
hasTemporalDuration, onwucbiBalWMMN €ro MNPOTAXKEH-
HocTb.KnaccTemporalEntity umeeTtgBanogknacca—Interval
(nHoeBan) 1 Instant (vomeHT BpemeHn). Knacc Interval nme-
eT oauH nopknacc Properinterval, koTopbili COOTBETCTBY-
eT NHTepBay, rae Hayano M KOHeL, UHTepBana pasfnyHbl.

OTHOWeEeHNA MeXay UHTepBanamMmn ABNAITCA KNIOYEBON
yactbto oHTonorum OWL-Time. CemaHTMKa OTHOLLIEHWIA NO-
HATHA W3 VX HAUMEHOBAHWUN M AMarpaMmbl, NPUBEAEHHON
Ha pucyHke 1. [loMMMO npuBedeHHbIX Ha PUCYHKe 1, OH-
TONOrNA COAEPXKUT [Ba OOMOSHUTENbHbBIX OTHOLWEHKA: In
(BxoxpeHMe) — 6Ga3oBoe oTHoweHue anA During, Starts,
Finishes n Disjoint (HenepeceueHue, An3bloHKLMA) — 6a30-
BOe oTHolleHue ana Before n After). MonHaa nepapxus ot-
HoweHunn oHTonorun OWL-Time, 3arpy>keHHOI B pefakTop
Protégé [9], npuBeaeHa Ha puCyHKe 2.

propeity hierarchy: owl:topObjectProperty

e[

A& owl:topObjectProperty
- Hl'day of week'
‘B 'has Date-Time description’
> B8 'has temporal duration’
>l 'has time'
‘B 'has time instant inside’
B 'in time zone'
- mM'interval contains’
v 'interval disjoint’

- 'interval after'

- 'interval before'
M 'interval equals’
m ‘interval finished by'
- 'interval in'

- m'interval during'

- m'interval finishes'

- M 'interval starts'
‘M 'interval meets’
‘m'interval met by’
‘m'interval overlapped by'
‘® 'interval overlaps'
‘M 'interval started by’
‘m.'is after’
~ ~m'interval after'
v-mm'is before'
- @ 'interval before'
- 'month of year'
v B 'Temporal position’
-~ 'in date-time description’
- 'Time position’
‘m® ‘Temporal reference system used'
-l 'temporal unit type'

Puc. 2. OTHoweHuA KoHuenToB oHToNornm OWL-Time
B pegaktope Protégé

BmecTe ¢ Tem, no MHeHutO aBTOpPOB, oHTONorma OWL-
Time cogepXunT pag KOHUENTyanbHbIX OFPaHNYeHNN, KOTO-
pble He MO3BONAKT BblPa3nTb PAJ OTHOLWWEHUI MeXAY Bpe-
MEHHbIMW Neprogamu. K Takum orpaHnyeHnAmM OTHOCATCA:
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1. OTcyTcTBME TPaH3MTMBHOCTM OTHoweHun Contains
/ During, Before / After, Strats / StartedBy, Finishes
/ FinishedBy. 3T0T HepocTaToOK CyleCcTBEHHO Orpa-
HUYMBaeT BO3MOXKHOCTW MPUMMEHEHMA OHTONOrun
Mo BbIBOAY NOTMMYECKNX YTBEPXKAEHUI B TeX Ciyyasnx,
KOrga BpeMeHHbIX MHTePBasioB HECKOMbKO.

2. OTCcyTCTBME HACNefoBaHUA MeXKAy OTHOLUEHUAMMU
After 1 MetBy. 3To He no3BoNAET MHTEPNPETUPO-
BaTb BPEMEeHHbIe MHTepBasibl, KOTOPble HAYMHAKOTCA
B TOUKE OKOHYaHUA NpefblayLero MHTepBeana v no-
C/le Hee KaK MHTepBasbl, OTHOCALMNECA K OfHOMY
Knaccy. AHanornyHo npegbigyLiemy, 6bi10 6bl nones-
HbIM CyLLleCTBOBaHVEe HacNefoBaHNA MeXy OTHOLLe-
HuAMK Before n Meets.

3. OTcyTCcTBME  PACMpPOCTPaHEHWA  «rOPU3OHTaNb-
HbIX» BPEMEHHbIX OTHOLUEHWI MO «BEPTUKanu», T.e.
Mo YPOBHAM BNOXXEHHOCTU BPEMEHHbIX NHTEPBasIoB.
Hanpumep, ecnu nntepsan A npegluectsyet (Before)
nHTepsany B, To nHtepsan C, BxogAwumi (In) B uHTep-
Ban A Takxe npepLecTsyeT nHTepsany B. To xe ca-
MOe KacaeTca U ApYrx MHTEPBasbHbIX OTHOLIEHWIA.

OnucaHHble KOHLEeNTyasibHble OrpaHMYeHnsl He MO3BO-
nAT 3¢EKTVBHO peLlaTb HEKOTOpble MPaKTMYecKne 3a-
Jaun. B kKauecTBe nprimepa PacCMOTPUM OHTONIOTUYECKYHO
Mopenb yuebHOro nnaHa, Kotopas npueoauTcs B [3].

B aTon mopenn KoHuentamu, COOTBETCTBYHOLMMMK MO-
HATUIO BPEMEHHOro0 WHTepBana, ABMAAIOTCA KOHLENTb
Semester n AcademicYear. 9T UHTepBasbl CBA3aHbl BMOJIHE
OYEeBUOHbIMY OTHOLUEHUAMM BJIOXXEHHOCTU M MocC/iefoBa-
TenbHOCTW. B [3] aBTOpamu 661 onpeaeneHbl OTHOLWEHMA
BPEMEHU, HEKOTOPbIE N3 KOTOPbIX SKBMBAJIEHTHbI onpefe-
NeHHbIM oTHoweHuAaM oHTonorum OWL-Time. B yactHocTn,
oTHoweHus IsPartOf / Includes skBuBaneHTbl OTHOLLUEHU-

am During / Contains oHTonorun OWL-Time, oTHOwWeHMA
Precede / followBy skBmBaneHTbl oTHOweHuAM Meets /
MetBy, goesBefore / goesAfter skBnBaneHTHbl Before / After.
BmecTe c Tem, B paboTe [3] aBTOpamu onpeaeneHbl CBONCTBA
TPaH3UTUBHOCTM, @ TaKXKe «MepapXmMyeckoro» Hacnenosa-
HWA NHTEPBaNbHbIX OTHOLIEHWI Ha BPEMEHHbIE NHTEPBAsbI,
CBfA3aHHbIE OTHOLUEHUAMM BIOXKEHHOCTN.

Mo pe3ynbratam BbIMNOSIHEHHOIO aHanM3a MOXHO cAe-
naTb cregytouive BbIBOAbI:

1.  OnwncaHne BpeMeHHbIX (UIHTEPBabHbIX) OTHOLLEHWIA
ABNAETCA aKTyaNlbHbIM UHCTPYMEHTOM MpPY NPOEKTU-
POBaHWNN OHTONIOTMYECKUX MOAENEN B NPUKNagHbIX
obnacTax.

2. Tlpu onuncaHMM BpPEMEHHbIX OTHOLLEHWUN Leneco-
0obpa3HO cnefoBaTb MPUHUUMY CTaHAAPTM3auuUn
1 yHUdMKaumm, Yto NpeanucbiBaeT KCMosib30BaTh
cneuyundukaymo OWL-Time, nmetoLLyto CTaTyC peKko-
MeHaaumn koHcopumyma W3C.

3. [OnAas¢dekTnBHOro npumeHeHna mogens OWL-Time
LenecoobpasHo [opaboTaTb C YYETOM OMMCaHHbIX
BblILLE OrpPaHNYEHU.

Moandukaumns oHTonorn OWL-Time

PacwupsemocTb ABNseTcs 6a30BbIM CBOWCTBOM OH-
Tonornyeckoro nogxoda [4, 5] n gaeTr npakTuyeckn He-
OrpaHNYeHHble BO3MOXHOCTM MO MOAEPHM3aLMN OHTO-
normyeckmx mogenen nytem fobaBneHna KOHLENTOB 1 UX
CBOWCTB, CIMAHUS OHTONOTWIA U T.4. [InA paboTbl C OHTOsO-
rMyeckoin Moaenbio aBTOPaMM UCMOMb30BaNcsi CBOOOAHO-
pacnpocTpaHAEMbIl OHTONOTMYECKU pepaktop Protégé
[6]. B uenax npeogoneHnsa ONMCaHHbIX Bbllle OrpaHUYeHNnIA
oHTOonorunm OWL-Time Gblnn BbINONIHEHBI Ciefyiolne Mo-
andukauun:

goesBefore/
goesiAfter

* il T o —

— A —

U B

' ; Precede/followBy / \”wﬁ

/
\ih_:ademlc‘reaw 1 <
\ J

i

w{mﬁ!’

[ SiRet o =

- g -
‘ goesBefore/
goesAfter

| ’ |
AcademicYear 2

\

Puc. 3. OHTONnornueckaa mogens yuyebHoro nnaHa [3]
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1. [ob6aBneHo cBOWCTBO TPAH3UTUBHOCTN OTHOLUEHNAM
Contains / During, Before / After, Strats / StartedBy,
Finishes / FinishedBy. 3To gononHeHvne nossonsaet
3¢pdeKkTBHEE 00pabaThiBaTb «BEPTMKaSIbHbIe» OT-
HOLUEHNA MeXAy BPEMEHHbIMU WHTEpBasamu, T.e.
OTHOLLEHUA BNOXKEHHOCTU. B KauecTBe npumepa
Ha pUCyHKe 4 npriBefleHO BM3yanbHOe npejcTaBse-
HUWe TpaH3MTUBHOCTM cBONCTB Finishes / FinishedBy.

_Yy

A<

B

Ss=

OTHoLwWeHus, obpasoBaHHble
TPaH3UTUBHOCTbIO

dB
~

~

'L‘inisl—,e
-

~

Y
~

S~
-~
es
-~
-~

Finj;
- _Sh

_yY___ Y __

F/'nishe J B,

~

C <

[

Bpemsa

Puc. 4. TpaH3nTnBHOCTb OTHOLWeHUN Finishes / FinishedBy

2. [na peleHua BTOpol npobnembl oTHoweHne After
onpefeneHo Kak pogutenbckoe gna MetBy. 370
No3BONAET MHTEPMNPeTMPOBaTb BPEMEHHbIE MHTep-
Basibl, KOTOpble HAUMHAKTCA B TOUKE OKOHYaHUA
npepblayLlero MHTEpBana, Kak WHTepBanbl, pac-
MOJIOXKEHHble «Moc/e». AHANOrMyHo, OTHOLWEHue
Before onpeneneHo Kak pogutenbckoe ana Meets,
UTO NO3BONAET NHTEPNPETMPOBATb BPEMEHHbIE WH-
TepBabl, KOTOPble 3aKaHUYMBAIOTCA B TOUKe Havana
nocnepayioLiero NHTepBana, Kak MHTepBasbl, pacno-
NOMKEHHblE «[0». DTO PaCIMPAET BO3MOXHOCTY AJ1A
aHaNN3a «ropr30HTaJIbHbIX» OTHOLLUEHWI BPEMEHHbIX
UHTepBanoB. [lopaboTka akTyanbHa AfAa OHTONOMM-
yeckon mofenu yuyebHOro nnaHa, rge NpucyTCTByIoT
BPEeMeHHble MHTepBasbl, cnefyowme oivH 3a apy-
rM, HaNnprMep, Kypcbl nnn cemectpbl. OnpeaeneHune
oTHoweHua Meets B pefakTtope Protégé npreeneHo
Ha pucyHke 5.

Wcxopa 3 aHanmsa Norvky MHTepBasibHbIX OTHOLIEHWI
TaKXXe MOXHO cflenaTb creflylownin Boisog. Ecnm nHtepsan
A, okaHumBaeT (Finishes) uHTepBan B, KoTopbIli npepaLe-
ctByeT (Meets) nHtepsany C, To uHTepBan A Takxe npepLue-
cTtByeT nHTepBany C (pMCyHOK 6).

OnncaHHoOe OTHOLUEeHWe peanusyeTca onpeaeneHvem
oTHoLleHnA Meets Kak Lenouku cBolcTB ‘interval_finishes’
o ‘interval_meets’ (pucyHOK 7). AHanormyHo, OTHOLLEHMWe
MeeBy peanunsyeTca Kak Lernoyka CBOWCTB ‘interval_starts’ o
‘interval_meetBy!

3. inAa peweHuns TpeTbel Npobnembl — pacnpocTpaHe-
HUA «BEPTUKA/IbHbIX» OTHOWEHWIA Ha «FOPU3OHTaNIbHbIE»
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oTHoleHue Before 6bino onpeaeneHo Kak Lienoyka CBONCTB
‘interval_in’ o ‘interval_before, a oTHoweHne After — Kak Le-
rouka cBowcTB ‘interval_in’ o ‘interval_before’ (pucyHok 8).

Characteristics: interval meets 211 = @] x] § Description: interval meets

Functional Equivalent To €3
Inverse functional .
SubProperty Of G;
Transitive = interval after'
Symmetric
(D
- Inverse Of
Asymmetric o
B ‘interval met by’
Reflexive
Irreflexive Domains (intersection) xi'b}

@ 'Proper interval'

-
Ranges (intersection) ()

© 'Proper interval'

Disjoint With (G

AT
SuperProperty Of (Chain) o

Puc. 5. Mogndukauma oTHoweHna Meets oHTonormm
OWL-Time B pegakTope Protégé

A OTHOWweHus, o6pa3oBaHHble
| LLeNOYKOI CBOWCTB

FinishedBy
Finishes

Bpems _ MetBy

Puc. 6. Uenouka oTHoleHuI Finishes/Meets

Characteristics: inter 200 S ® & j Description: interval meets
Equivalent To @
SubProperty Of @

= interval before’
inverse (interval after)

Inverse Of @

m'interval met by’

Functional
Inverse functional
Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive
Domains (intersection) @
@ 'Proper interval’

Ranges (intersection) @
© Proper interval’

Disioint with €3

SuperProperty Of (Chain) @
= interval finishes' o ‘interval meets' SubPropertyOf: ‘interval meets*
Puc. 7. Peanusauma uenouku otHoLueHui Finishes/Meets
B pefaktope Protégé

NcxoaHbin kop moguduumpoBaHHon oHtonorun OWL-
Time B dpopmate OWL/XML pa3melyeH no ccouike https://
github.com/2repby/OWLTime/blob/master/time2.owl

Cepus: EcmecmeeHHble u mexHu4Yeckue Hayku N° 6-2 utoHb 2023 .
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Characteristics: inter 21 = ®] ] § Description: interval before

[ Functional Equivalent To o
"] Inverse functional
SubProperty Of 0
|vI Transitive s before’
|| Symmetric m'interval disjoint'
] Asymmetric
o Inverse Of o
LI Reflexive m='interval after
Irreflexive

Domains (intersection) o
@ 'Proper interval'

Ranges (intersection) o
@ ‘Proper interval’

Disjoint With €3

SuperProperty Of (Chain) o
BW'interval in’ o ‘interval before’ SubPropertyOf: ‘interval before’

Puc. 8. Peanusauma uenouku otHoweHui In/Before
B pepakTope Protégé

MpyMeHeHne MOANMULIMPOBaHHON OHTOAOI U
AAS ONUCaHWS yHeBHoro nNAaHa

[na gemoHCTpauuy NpremoB OHTONOMMYEeCKoro moge-
JIMPOBaAHUA C UCMONb30BAHNEM OTHOLUEHWI BPEMEHMN aB-
Topamy JaHHOM nybnukaumm 6bi1a pa3paboTaHa ynpoLeH-
Hasl OHTONOrMYecKasa Mofesnb CTPYKTYpbl yueGHOro nnaHa,
KOTOpas BK/IOUYAET B Ce6A TONbKO KOHLENTbI, OTHOCALLMECS
K KIacCy BPEMEeHHbIX UHTEPBANIOB — CEMEeCTp 1 Kypc (pu-
CYHOK 9). [laHHble KOHLEMTbl CTPYKTYPHO CBA3aHbl yepe3
oTHoweHwue Includes / IsPartOf, koTopble HeEOO6XOAMMbI A
OTpaxkeHna ¢akTa BK/IIOYEHUA OMpPedesIeHHOro CemecTp
B OMpefeneHHbI yYebHbIi rog,.

| Property assertions: AcademicYeart

Ohkiject property assertions

B 'interval meets' AcademicYear2

Annotation properties IDmat!Eu | individuals: Semesterd-2 DEEXH
Classes Object properties Data properties & [
Class hierarchy: Semester IO @ Academicveart |
%S, || Asserted v 4 AcademicYear2
ve ing @ Academicyear3

@ Academicyeard
@ semestert-1
@ Semester1-2
@ semester2-1
@ semester2-2
@ semester3-1
@ semester3-2
& Semesters-1

nester
demicYear

Semester4-2

Puc. 9. YnpolyeHHasa cTpyKTypa OHTONormm
yuyebHoOro nnaHa B pegakTtope Protégé

MoandunumpoBaHHaa oHtonorus OWL-Time umnopTtu-
pyeTca B OHTONOrMI0 yyebHoro nnaHa. Mpu 3Tom KOHLENThI
AcademicYear n Semester onpepenaoTca Kak fovepHue
Knaccbl knacca Properinterval. [locne atoro moxxHo mogenu-
poBaTb B3aMMOOTHOLLUEHWA BO BPEMEHW MeXay y4eOHbIMM
rogamm n cemectpamu. [ina NpoBepKy NPaBUAbHOCTU NO-
rMYeCcKoro BbIBOAA OTHOLUEHWUI C MCMONb30BaHNEM MOAU-
duumnposaHHon oHTonornn OWL-Time onpepenvm OTHO-
LeHusA, onpeaenaioLe nocsieoBaTelbHOCTb C/liefoBaHMA
KYpCOB 1 ceMecTpoB (prcyHokK 10).

MNocne 3anycka MalimHbl normyeckoro BbiBoga Hermit
Kakablii MHOMBWA NoNyyYaeT 60/bLwOoN HAbOP BbIYMCIIEHHbIX
CBOWICTB (Bbl€NIEHbI XeNTblM), MPUMEpPbl KOTOPbIX NpuBe-
JeHbl Ha pucyHKe 11. AHan13 NonyyYeHHbIX pPe3ynbTaToB f0-
rMyeckoro BbiBOJa MO3BONAET cAenaTb BbiBof 00 afjeKkBaT-
HOCTU OrnpefeneHHbIX Bbllle AOMONHUTENbHbIX OTHOLEHUI
B oHTonornun OWL-Time.

Property assertions: AcademicYear2

Ohject property assertions

B ‘interval meets' AcademicYear3

Property assertions: AcademicYear3

Chiject property assertions (L)

Bl 'interval meets' AcademicYeard

Property assertions: Semestert-1 .
berty | Property assertions: Semesteri-2

Ohject property assertions
B 'interval starts’ AcademicYear1
Bl'interval meets' Semester1-2

Property assertions: Semester2-2 | Property assertions: Semester3-1

Ohject property assertions |5

B 'interval finishes' AcademicYear2

Ohject property assertions [

I 'interval finishes' AcademicYear1

Chject property assertions |-

I interval starts’ AcademicYear3

Property assertions: Semester2-1

Ohject property assertions (57

Bl 'interval starts" AcademicYear2

| Property assertions: Semestera-2

Ohject property assertions

Blinterval finishes' AcademicYear3

Puc. 10. OnpepeneHune oTHoweHun mexgy AcademicYear n Semester B pegaktope Protégé
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| Property assertions: Semesteri-1 | Property assertions: Semesteri-2
Object property assertions | l Object property assertions [+
Binterval starts' AcademicYear1 B interval finishes' AcademicYeari
I ‘interval meets’ Semester1-2 B'js after Semester1-1
’is before’ Semester4-2 BW'is before' Semesterd-2

B'js before” AcademicYear2

Property assertions: AcademicYear!

Object property assertions ”7:? )
B ‘interval meets’ AcademicYear2
B'js before’ Semesterd-2
BW'is before’ AcademicYear2
Hl'js before’ AcademicYear3
Bl'is before’ AcademicYear4
B'js before’ Semester2-1

B'js before’ AcademicYear2
Wi before” AcademicYear3 B'js before’ AcademicYear3
BW’is before’ AcademicYear4 m'is before’ AcademicYeard
B'js before’ Semester4-1
B'is before’ Semester3-2
s before’ Semester3-1
BW'js before’ Semester2-2

B'interval before' Semesterd-2

BW'is before’ Semester1-2
'js before’ Semester2-1

‘s before’ Semester4-1

B'is before’ Semester2-1
B'is before’ Semesterd-1
BW'js before’ Semester3-2
BW'is before’ Semester3-2 mm'is before’ Semester3-1
BW'is before’ Semester2-2

m'interval after Semester1-1

BW’interval before’ Semester4-2

BWis before’ Semester3-1

B'interval before' AcademicYear2 mmis before' Semester2-2

B 'interval before' AcademicYear3
B'interval before' AcademicYeard

Binterval before’ Semester4-2

— TG L A b B interval before” AcademicYear2

B interval before' AcademicYear3

B interval before' AcademicYear4

B'interval before' Semester2-1
BW'interval before’ Semester4-1
Bl'interval before' Semester3-2
B'interval before’ Semester3-1

BW'interval before' AcademicYear3
mwinterval before’ AcademicYeard
WWinterval before’ Semester1-2
m‘interval before’ Semester2-1
BW’interval before’ Semesterd-1

Bl'interval before’ Semester2-1
m'interval before' Semester2-2 Binterval before’ Semesterd-1
Bl'interval meets' Semester2-1 B'interval before’ Semester3-2
Bl'interval disjoint Semesterd-2

B 'interval disjoint’ AcademicYear2

B‘interval before’ Semester3-2
BW'interval before’ Semester3-1

BWinterval before’ Semester3-1

minterval before’ Semester2-2
BW'interval in' AcademicYear1
B'interval meets’ AcademicYear2
BW‘interval meets’ Semester2-1

BW'interval met by’ Semester1-1

WWinterval before’ Semester2-2
Binterval in' AcademicYear1
Binterval disjoint’ Semester4-2

B 'interval disjoint’ AcademicYear3
B'interval disjoint AcademicYear4
m'interval disjoint Semester2-1

‘interval disjoint’ AcademicYear2
BWinterval disjoint’ Semesterd4-1

7 S Binterval disjoint’ AcademicYear3
B'interval disjoint Semester3-2

B interval disjoint Semester3-1
BW'interval disjoint Semester2-2

B interval finished by’ Semester1-2
B'interval started by’ Semester1-1

m=interval disjoint AcademicYear4 LI L R S

mw'interval disjoint Semestert-2 BW'interval disjoint’ AcademicYear2

minterval disjoint AcademicYear3
BW‘interval disjoint AcademicYear4

Binterval disjoint’ Semester2-1
B‘interval disjoint’ Semester4-1
m'interval disjoint Semester3-2 B interval disjoint Semester2-1
BW'interval disjoint’ Semester1-1

B'interval disjoint’ Semesterd-1

minterval disjoint Semester3-1
I interval disjoint Semester2-2
BW'interval disjoint Semester3-2
B interval disjoint Semester3-1
m'interval disjoint Semester2-2

Puc. 11. Pe3ynbTaTbl IOrMYeCcKOro BbIBOAA OTHOLLEHWUI MeXAY dK3eMMIApamy KOHLENTOB y4e6HOro niaHa
C ncnonb3oBaHvem moauduumnposaHHol oHtonoruy OWL-Time

BbiBOALI
OnvicaHne CemMaHTUKM OTHOLUEHWI MeXZy Ob6bek-
TaMu, ABMEHUAMU U COOBbITUAMMW, BO3HUKAOLWINX BO
BpeMeHHOI obnacTn sABnAeTCcA Heobxoaumonm Co-
CTaBAAWEN YacTb MNPOLECCa OHTONIOMMYECKOrO
MOZENMPOBaHMA BO MHOTMX obnacTax. B uactHocTy,
Takne OTHOLWIEHUA OnpeaenAlTca Npu OnuMCaHUK
yuebHbIX NeprooB 06pa3oBaTe/ibHON NPOrpamMmmbl.
Ona pelweHnsa ykasaHHOWM 3ajaun LenecoobpasHo
ncnonb3oBaHne oHtonornn OWL-Time, umeloLlen

CcTaTyC pekomeHgauuun kKoHcopumyma W3C. AHanus
YKa3aHHOro CTaHAapTa MoKasblBaeT, YTo MNpu ero
pa3paboTke ObINN yUTEHbI HE BCE CEMAHTUYECK/E OT-
HOLUEeHMA, BO3HUKAOLWME MeXIY KOHLenTamu, onu-
CbIBAOLWMNX MOHATNE BPEMEHW.

3. ABTOpamu 6b1J1a BbINOJIHEHA LOPAbOTKA OHTONOM N
OWL-Time ¢ uento onpegeneHna [OMOAHUTENbHbIX
CEMaHTNYECKINX OTHOLLEHWIA, YTO NO3BONWIIO A0OUTb
6osbluel BbIPA3UTENbHOCTN U GYHKLMOHANBHOCTH
OHTONormyeckon mogenu. PaspaboTaHHas OHTO-
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nornyeckaa mopesfib nepuofoB obpasoBaTeNbHON OHTONIOTMYeCKas MOAeslb pa3MelleHa B OTKPbITOM
Nporpammbl C y4eTOM BbIMOSTHEHHbIX JOPaboTOK no- goctyne no ccoike https://github.com/2repby/
Kasafna ajleKkBaTHble pe3ysibTaTbl MPU BbINOSHEHUN OWLTime/blob/master/time2.owl.
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