Ontology engeneering
Pa3paboTka OHTO/I0r MM



UYTto Takoe “Ontology Engineering”?

Pa3zpaboTka oHTONIOrMA —

3TO Npouecc onpeaeneHna TepMmMHOB AOMEHaA U OTHOLUEHWUN Mexay HUMu:

® onpenesneHWe KOHLEenToB AOMeHa (knaccosB)
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® ornpeaeneHne aTrpubyToB M CBOWMCTB K/AacCOB, @ TaKXe
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3aueM pa3pabartbiBaTb OHTOJIOrMKU?

YT06bl 4O6UTLCA 06LLEero NOHUMaHUA TEPMUHOB U AN obMeHa nHdbopmMauunen
- Mexay noabMu
- MexAay nporpamMmammu

® /[lna MOBTOPHOIO MCMOJIb30BaHUSA 3HAHWUN

- He “naobpertaem koneco”

— CcTaHaapThbl

YTo6bl AABHO 3anucaTb YTO Mbl 3HAaeM O Kakow-To obnactu

— 3BOJIIOLUMSA 3HAHUN

= Jler4e noHMMaTb U noaaep>xXxmBaTb

YTobbl OoTAenutb 3HaHusa 06 obnacrtu oT npouenyp

— MNOBTOPHOE MCMONb30BaHWE 3HAHMWIA 1 NMOBTOPHOE MCMONb30BaHWE npoueayp
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Pa3pa6oTka oHTONnormm vs. OO-MmopenupoBaHue

OHTONOIrMNA 00 knaccobl
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Pa3pa6oTka oHTONnormm vs. OO-MmopenupoBaHue

OHTONOIrMNA 00 knaccobl
® oTpaxaeTt ® oTpaxaeTt
CTpoeHue Mmpa MOCTpoeHmne Koga U AaHHbIX
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Pa3pa6oTka oHTONOrMn vs. OO-MopenupoBaHue

OHTONOrusA 00 knacchbl
® oTpaxaeTr ® oTpaxaeTt
CTpOeHMe Mupa NOCTPOEHME KoAa U AaHHbIX
® dokycupyeTcs Ha ® d¢okycupyeTcs Ha
CTPYKTYype KOHUENTOB noseaeHun (MeToabl)
® dusnyeckoe ® onucbiBaeT pusmyeckoe
npeacraBneHue npeacTaBfieHNe AaHHbIX
He BaXHO (int, char, etc.)
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AHanus Tpe6oBaHui U 0651aCTU NPpUMEHEHUSA

Kakyto 06n1acTb 3HaHUI AOMKHA NOKPbIBaTb OHTOMOMMA?
Kakne TepMunHbl Heo6XoanMbl B AaHHOM obnacTtun?

Ha kKakme Tunbl BONpocoB MHCbOpMaLI,MH, XpaHnMaa B OHTOJIOMMK, AOJ/1XKHA MNO3BONIATb

HanTn oTBeT?

Kakas BblpasuTenbHasa cuna si3blka NpeactaBieHns OHTONornm notpebyertca?
Kakue nporpamMmHble cpeactea 6yayT MCnonb3oBaHbI?

[eTepOreHHOCTb, pacnpeaesneHHOCTb, aBTOHOMHOCTb

M'mMnoTesa OTKPbLITOrO MMpa VS r’MNoTesa 3aKpbITOro Mmpa

Cratnuyecknin nnn AMHaMnM4ecKkun npouecc

OrpaHun4yeHHble, HeMNOoJIHbIe 3HaHUS

AHanu3 cnyJaes

- Kakas uHdopmaumsa AocTynHa
- Kakue Bonpocbl 3aaaayT

— Twunbl 1 ponn Nonb3oBaTenemn



NMpumMep: OHTOJIONUA XXUBOTHbIX U paCTeHMﬁ

OHTONOrMNS XMBOTHbIX (VI paCTeHMVI), YNOMUHaAKOLWNXCA B AETCKNX KHUXXKaX, C LUENIbIO CO34aHNA
NnpegMETHOro yKasaTtend. JomkHa BkoYaThb:
® rae XuByT

® yTO enqaT

(xvwWwHoe, TpaBosaHOE, BCesiAHOE)
@ OnacHbl 1M OHU
e O6onblwune AN OHU

® HEeMHOro aHaToMuu

(KONNYEeCTBO HOI, KpblbeB, ManbLes, W T.M.)
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AHanus obnactum npuMmeHeHunsa

e [1na yero 6yaeT MCNONb30BaHA 3Ta OHTONOrMA?

— OHTONOrUsA He [oJKHa coaep)kaTb BCE BO3MOXXHbI€ 3HAaHUSA O fJOMEHe

* He TpebyeTcsa yTouHATb Mnu ob6obwate 6onee, yem Heob6xoaMMO

* He TpebyeTcsa BKIOYaTb BCE BO3MOXHbIE CBOMCTBA KNAacCcoB
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AHanus obnactum npuMmeHeHunsa

e [1ns yero 6yneT Mcnonb3oBaHa 3Ta OHTONOrMNA?

— OHTONOrUsA He [oJKHa coaep)kaTb BCE BO3MOXXHbI€ 3HAaHUSA O fJOMEHe

* He TpebyeTcsa yTouHATb Mnu ob6obwate 6onee, yem Heob6xoaMMO
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MpumMmep: oHTOMOrUA 6unonornyeckmnx 3KCNEPUMEHTOB COAEPXUT

BiologicalOrganism 7 Experimenter.

JomxeH nu knacc Experimenter 6biTb noaknaccom BiologicalOrganism?

- MpeaMeTHbINA yKa3saTenb
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MoBTOpHOE UCNoJiIb30BaHue

e Peako HauyMHaeM Ha NyCcToM MecTe

— MeHblUe YyCUnui
— cpeAacTBa pa3paboTku

— MpOBEPEHHbIE BPEMEHEM
e CTaHAapTHblE TEPMUHbI JIEFKO AOCTYMHbI

e lcnonb3oBaTb MOAYN
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Fne 6partb?

Bnbnmotekn oHTONOrMNM

- DAML ontology library (www.daml.org/ontologies)

— Protégé ontology library (protege.stanford.edu/plugins.html)
OHTOMOrMM BEPXHEr0 YPOBHS

— IEEE Standard Upper Ontology (suo.ieee.org)

- Cyc (www.cyc.com)
O6wme oHTONOINM

- DMOZ (www.dmoz.org)

- WordNet (www.cogsci.princeton.edu/ wn/)
CneuuvanbHble OHTONOrMm

— UMLS Semantic Net

- GO (Gene Ontology) (www.geneontology.org)



Limkn pa3paboTkn OHTONIOMMMA
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NMepeuncneHne TepMMUHOB

e cobpaTb TEpMUHbI

— KaKue TEPMUHBbI
— KaKue y HUX CBOWCTBA?

— YTO Mbl XOTUM CKasaTb Mpo 3TN TEPMUHbBI?
e HedopManbHO CrpynnnpoBaTb

° N YTOYHUTb TEPMUHDI, 4yTObbI nony4yunTb HECbOpMaJ'IbeIe onpeageneHuns

KOHLIenToB

e HapucoBaTb HedopMasbHYlO AMarpamMmmy



CopTupoBKa KapTouyek

HanucaTb HasBaHWe KoHUenuun/Knacca/Maemn Ha KapTo4yke
CNNOXWUTb B KYYKWM MO CMbICNy
NMOHATb CBA3UN MEXAY Ky4YKaMu

NOBTOPUTL (MOXHO B HebonbLLON rpynne naen)
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FpynnupoBaTtb, no6aBnatb n o6o6uwartb

Ons rpynnbl Beweh/Knaccos/vaen n 3anatbCs BOMPOCOM UTO Y HUX obero

N Kakme ‘pOACTBeHHMKM' Y HUX €CTb.
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FpynnupoBaTtb, no6aBnatb n o6o6uwartb

Ons rpynnbl Beweh/Knaccos/vaen n 3anatbCs BOMPOCOM UTO Y HUX obero

N Kakme ‘pOACTBeHHMKM' Y HUX €CTb.

Hanpumep

Plant, Animal — XXuneoe Cyliectso (a kak 6bITb ¢ Bacteria, Fungi?)

Cat, Dog, Cow, Person — MnekonuTatowee (no6aeuTb Goat, Rabbit?)

Cow, Goat, Sheep, Horse — KonbITHOE

(KTO OHM Takme? ?  KaK OHW AenaTcs/rpynnupyroTca?  YeTHoe/HedyeTHOe YMCOo nanabueB?)

e Wild, Domestic — OpoMallHEHHbIe (apyrve cragun?)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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3apaTtb KJjiacchbl

Bbl6paTb OCHOBHbIE HanpaBJ/IeHUsA:

® pob6baButb abcrpakumm rae Heo6xoaMMO

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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20



3apaTtb KJjiacchbl

BblbpaTb OCHOBHbI€ HaMNpaBJ/IEHUA:
® pob6baButb abcrpakumm rae Heo6xoaMMO

® onpeaennTtb OTHOWEeHUNA

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

(Hanpumep, Living Thing, Mammal, Fish)

(Hanpumep, eats, owns, parent of)

20



3apaTtb KJjiacchbl

BblbpaTb OCHOBHbI€ HaMNpaBJ/IEHUA:
® pob6baButb abcrpakumm rae Heo6xoaMMO
® onpeaennTb OTHOLUEHUSNA

{ I/I,El,eHTVICbI/ILWIpOBaTb KakKne nOoOHATUA onpeaensaroTcsa
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(Hanpumep, eats, owns, parent of)

(e.g., Draught Animal, Father, Herbivore)

Kak onpeaenutb cobaky?
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3apaTtb KJjiacchbl

BblbpaTb OCHOBHbIE HanpaB/IEHUA:

® pob6baButb abcrpakumm rae Heo6xoaMMO
(Hanpumep, Living Thing, Mammal, Fish)

® oOonpeaennTb OTHOLWIEeHUusA
(Hanpumep, eats, owns, parent of)

® unaeHTMdUUMpPOBaTbL KakMe MOHATUA onpenenarTcs
(e.g., Draught Animal, Father, Herbivore)

Kak onpeaenutb cobaky?

CywHoCTHM Vvs. mMmoaucpukKaTopbl

® CYLWHOCTU CYLLECTBYIOT camu no cebe (rpy60, cyulecTeuTenbHbIE)

(HanpumMmep, people, animals, houses, actions, processes)

e wmMopaucdukaTopbl ‘MeHAT' Apyrve BeLun (rpy60, npunaraTenbHble, Hapeuus,...)

(Hanpumep, wild/domestic, male/female, healthy/sick, dangerous/safe)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010 20



OpraHusaumsa KOHLIenToB/CBOWCTB B nepapxumro

CobpaTb BCe, KpoMe onpeaensieMbiX NOHATUA B AepeBbA —
370 6yAyT “npnuMuTmBLI”
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OpraHuM3auma KOHLUenToB/CBOWCTB B Uepapxuiro

CobpaTb BCe, KpoMe onpeaensieMbiX NOHATUA B AepeBbA —

3T0 6yAyT “npMMuTMNBLI”

CYLLHOCTM MoandukaTopsbl OTHOLUEHUSA onpefensiemsl
- LivingThing Domestication eats Carnivore
- Animal - Domestic owns Herbivore
- Mammal - Wild parentOf Child
- Cat Use Parent
- Dog - Pet Mother
- Cow - Food Father
- Person - Draught FoodAnimal
- Pig Dangerousness DraughtAnimal
- Fish - Dangerous
- Carp - Safe
- Goldfish Sex
- Plant - Male
- Tree - Female
- Grass Age
- Adult

- Child

21



Knaccbl u nepapxus Ksaccos

® Ba)Ho 3HaTb

— He CyLecTByeT eAIMHCTBEHHOW BEepHOW nepapxmm Knaccos

= HO eCTb HEKOTOpblE peKoMeHaauun

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Knaccbl u nepapxus Ksaccos

® Ba)Ho 3HaTb

— He CyLecTByeT eAIMHCTBEHHOW BEepHOW nepapxmm Knaccos

= HO eCTb HEKOTOpblE peKoMeHaauun

® Bonpocshl:

ABNAETCS 1N KaXKAbIN 3K3eMMnAAp noakKsacca 3K3eMnJISspoM cynepknacca?

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Knaccbl n mepapxusa knaccos

® Bce poacTBeHHblIe NMOHATUS B MepapxXum KIacCoB AOSKHbI O6bITb HA OAHOM YpoBHe

(cp. € pasgenamMu n rnaBamMmm KHWUN)
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Knaccbl u nepapxus Ksaccos

® Bce poACTBEHHbIE NMOHATUA B MEPAPXUN KJTaCCOB A0JIXKHbI O6bITb HA OAHOM YpoBHe

(cp. c pa3genamu v rnaBamum KHWr)

® Ecnuy knacc 6onee pgecsatTu HenocpeAcCTBEHHbIX MOAKIACCOB,

AOMNONIHUTENbHbIE NMOoAKaTeropun MoOryTt ObITb HEO6X0AMMBI

(cp. co cnuckammn)

Ecnu HeT ecTecTBEHHOr0 NoapasbueHns, AIMHHbLIA CMMCOK MOXET 6biTb 601ee eCTeCTBEHHbLIM
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Knaccbl n mepapxusa knaccos

® Bce poACTBEHHbIE NMOHATUA B MEPAPXUN KJTaCCOB A0JIXKHbI O6bITb HA OAHOM YpoBHe

(cp. c pa3genamu v rnaBamum KHWr)

® Ecnuy knacc 6onee pgecsatTu HenocpeAcCTBEHHbIX MOAKIACCOB,

AOMNONIHUTENbHbIE NMOoAKaTeropun MoOryTt ObITb HEO6X0AMMBI

(cp. co cnuckammn)

Ecnu HeT ecTecTBEHHOr0 NoapasbueHns, AIMHHbLIA CMMCOK MOXET 6biTb 601ee eCTeCTBEHHbLIM

® lIMeHa KlaccoB AO0MKHbI ObITb MM BCe B €qUHCTBEHHOM 4YUCsie UM BCe B MHO>XECTBEHHOM
yucne

(Animal is not a kind-of Animals)
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Knaccbl n mepapxusa knaccos

Bce poACTBEHHbIE NMOHATUA B MEPAPXUN KJTaCCOB A0JIXKHbI O6bITb HA OAHOM YpoBHe

(cp. c pa3genamu v rnaBamum KHWr)

Ecnu y knacc 6onee pecatn HenocpeaCTBEHHbIX MOAKIAcCoB,

AOMNONIHUTENbHbIE NMOoAKaTeropun MoOryTt ObITb HEO6X0AMMBI

(cp. co cnuckammn)

Ecnu HeT ecTecTBEHHOr0 NoapasbueHns, AIMHHbLIA CMMCOK MOXET 6biTb 601ee eCTeCTBEHHbLIM

MMeHa KnaccoB AOMKHbI ObITb UM BCe B eAMHCTBEHHOM 4YMC/Ie UM BCE B MHOXXECTBEHHOM
yucne

(Animal is not a kind-of Animals)

Knaccbl npeactasnsaoT KOHULeNnUnm obnactu 3HaHuin, He nxX Ha3BaHus!
Ha3BaHWE MOXET MeHATbCA, HO ByAeT 03HayaTb Ty Xe KOHUEeNuuto.

( CUHOHWMBI ANA TOW Xe KOHUenuun He npeacTaBnAa0TCA pa3HbIMU KnaccaMM)
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Limkn pa3paboTkn OHTONIOMMMA

Requirement

and domain

/7 analysis

Determine
scope

Add Instances

Define
constraints

Consider reuse

Define Enumerate

properties

terms

/

Define classes
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CBoMcCTBa

MNepeknukaeTcs ¢ NpeablAYLWUM LWaroMm
CsoricTBa (posan) onuckiBatoT aTtpubyThl UNEHOB K/acca

Ecnn A noaknacc B, To kaxaoe CBOWCTBO, KOTOpoe UMeloT aneMeHThl B, 6yaet npuMeHsTbes

K anemeHTam A.
— 3apaBaTb CBOWCTBA AJ19 CAMOro BbICOKOrO B MepapXmu Kiacca, K KOTOPOMY NMPUMEHSIIOTCS
“npucywmne ceoncrtea”: uBeT, 3anax,...

“BHeLLUHWe cBOMCTBA”: Ha3BaHWE N LiIeHa

25



Limkn pa3paboTkn OHTONIOMMMA

Requirement

and domain

/7 analysis ™

Determine
scope

Add Instances

Define

, Consider reuse
constraints

e —
Define Enumerate

properties terms

Define classes
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OrpaHunyeHus

OrpaHuyeHus Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnu 4TO-TO MCMNONb3YETCA KakMM-TO cneunanbHbiM 06pasoM, OCTaBUTb TEKCTOBLIN KOMMEHTapwuit)
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OrpaHunyeHus

Orpaqueva Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)

domain: Animal

® Animal eats LivingThing range: LivingThing

(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)
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OrpaHunyeHus

OrpaHquva Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)

domain: Animal

® Animal eats LivingThin
- 9 9 range: LivingThing
(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)

domain: Person
® Person owns LivingThing except Person range: LivingThing
and not Person
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OrpaHunyeHus

OrpaHquva Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)

. . . domain: Animal
® Animal eats LivingThing

range: LivingThing
(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)
domain: Person

® Person owns LivingThing except Person range: LivingThing
and not Person

domain: Animal

® Animal parentOf Animal .
_— range: Animal
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OrpaHunyeHus

OrpaHquva Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)

. . . domain: Animal
® Animal eats LivingThing range: LivingThing

(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)

domain: Person
® Person owns LivingThing except Person range: LivingThing
and not Person

. . domain: Animal
® Animal parentOf Animal .
_— range: Animal

MD,EHTMd)VILI,MpOBaTb orpaHn4yeHuma Ha CBOWCTBA: 4YTO MOXHO CKasaTb O BcCex npunMmepax

KJs1acca?
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OrpaHunyeHus

OrpaHquva Ha obnacrtb onpepeneHnsa N npuHNMaemMblie 3HadeHusa AnA CBOWCTB

(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)

. . . domain: Animal
® Animal eats LivingThing range: LivingThing

(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)

domain: Person

® Person owns LivingThing except Person range: LivingThing
and not Person

. . domain: Animal
® Animal parentOf Animal .
_— range: Animal

NoeHTudnunpoBaTtb OrpaHUYeHMsa Ha CBOMCTBA: 4YTO MOXHO CKas3aTb O BCex npuMepax
KJs1acca?
e all Cows eat some Plants

e all Cats eat some Animals

e all Pigs eat some Animals and eat some Plants

27
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OrpaHunyeHus

OrpaHunyeHus Ha obslacTb onpefesieHusa U NMpuHMMaeMble 3HaYeHUsa A5 CBOWCTB
(ecnm 4TO-TO MUCMONb3YETCS KaKMM-TO cneumasnbHbiM 06pasoM, 0CTaBUTb TEKCTOBbIN KOMMEHTapui)
. . . domain: Animal
® Animal eats LivingThing o .
- range: LivingThing
(NB: nrHopupyem pasHuuy mexay dactamu LivingThings u LivingThings)

domain: Person

® Person owns LivingThing except Person range: LivingThing
and not Person

. . domain: Animal
® Animal parentOf Animal .
_— range: Animal

MD,EHTMd)VILI,MpOBaTb orpaHn4yeHuma Ha CBOWCTBA: 4YTO MOXHO CKasaTb O BcCex npunMmepax

KJlacca?

e all Cows eat some Plants
onucaHusn

e all Cats eat some Animals
CyLUHOCTEN

e all Pigs eat some Animals and eat some Plants

27
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Limkn pa3paboTkn OHTONIOMMMA

Requirement

and domain

/7 analysis ™

Determine
scope

Add Instances

—_—

Define
constraints

Consider reuse

e —
Define Enumerate

properties terms

Define classes
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OnpepnensieMble NMOHATUA

MNepedpasmpoBatb 1 ¢opMannsoBaTb onpeaesieHnst B TEPMUHAX
NMPUMUTUBOB, OTHOLLUEHWUA U APYrMX ONpeaensieMblX NOHATUI

OCTaB/14ATb 3aMETKN Ha 6ynyu.|ee

(nobaBnTb KOMMeEHTapum)

"

@ "“A Parent isan Animal thatis a parent of some other Anima
(NB: noka 3abyaem npo Plants)
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OnpepnensieMble NMOHATUA

MepedpasmpoBatb n dopmMmanuszoBaTb onpepesieHUsa B TEPMUHAX
NPUMUTUBOB, OTHOLIEHWUIA N APYTrUX ONpeaenseMbiX MOHATUI

OCTaB/14ATb 3aMETKN Ha 6ynyu.|ee

(nobaBnTb KOMMeEHTapum)

® "“A Parent is an Animal thatis a parent of some other Animal”
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal
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OnpepnensieMble NMOHATUA

MepedpasmpoBatb 1 copmManusoBatb onpeaesneHUss B TEPMUHaX
NPUMUTUBOB, OTHOLLEHUI N APYIrUX ONpeaensieMblX NOHATUNM

OCTaB/1ATb 3aMeTKM Ha 6ynyu.|ee
(nobaBnTb KOMMeEHTapum)

"

@ "“A Parent isan Animal thatis a parent of some other Anima
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal

® “A Herbivore is an Animal that eats only Plants”
(NB: all Animals eat some LivingThings)

29
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OnpepnensieMble NMOHATUA

MepedpasmpoBatb 1 copmManusoBatb onpeaesneHUss B TEPMUHaX
NPUMUTUBOB, OTHOLLEHUI N APYIrUX ONpeaensieMblX NOHATUNM

OCTaB/1ATb 3aMeTKM Ha 6ynyu.|ee
(nobaBnTb KOMMeEHTapum)

® "“A Parent is an Animal thatis a parent of some other Animal”
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal

® “A Herbivore is an Animal that eats only Plants”
(NB: all Animals eat some LivingThings)

Herbivore = Animal and eats only Plant

29
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OnpepnensieMble NMOHATUA

MepedpasmpoBatb 1 copmManusoBatb onpeaesneHUss B TEPMUHaX
NPUMUTUBOB, OTHOLLEHUI N APYIrUX ONpeaensieMblX NOHATUNM

OCTaB/1ATb 3aMeTKM Ha 6ynyu.|ee
(nobaBnTb KOMMeEHTapum)

® "“A Parent is an Animal thatis a parent of some other Animal”
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal
® “A Herbivore is an Animal that eats only Plants”
(NB: all Animals eat some LivingThings)

Herbivore = Animal and eats only Plant

® “An Omnivore is an Animal that eats both Plants and Animals”

29
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OnpepnensieMble NMOHATUA

Mepedpasmposatb 1 cdopmManusoBaTb onpeaesieHUs B TEPMUHAX
NPUMUTUBOB, OTHOLLEHUI N APYIrUX ONpeaensieMblX NOHATUNM

OCTaB/1ATb 3aMeTKM Ha 6ynyu.|ee
(nobaBnTb KOMMeEHTapum)

® "“A Parent is an Animal thatis a parent of some other Animal”
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal
® “A Herbivore is an Animal that eats only Plants”
(NB: all Animals eat some LivingThings)

Herbivore = Animal and eats only Plant

® “An Omnivore is an Animal that eats both Plants and Animals”

Omnivore = Animal and eats some Plant and eats some Animal

29
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OnpepnensieMble NMOHATUA

MepedpasmpoBatb 1 copmManusoBatb onpeaesneHUss B TEPMUHaX
NPUMUTUBOB, OTHOLLEHUI N APYIrUX ONpeaensieMblX NOHATUNM

OCTaB/14ATb 3aMETKN Ha 6ynyu.|ee

(nobaBnTb KOMMeEHTapum)

® "“A Parent is an Animal thatis a parent of some other Animal”
(NB: noka 3abyaem npo Plants)

Parent = Animal and parentOf some Animal

® “A Herbivore is an Animal that eats only Plants”

(NB: all Animals eat some LivingThings)

Herbivore = Animal and eats only Plant

® “An Omnivore is an Animal that eats both Plants and Animals”

Omnivore = Animal and eats some Plant and eats some Animal

He nepedpasupys HEBO3MOXHO onpeaenintb He pa3owsinCb i CMbICIbl

TOro 4YTO XoOoTeJs<in NpeacrtaBUTb WU TOro, YTO NpeacTaBwuJIM.
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pOﬂMTeﬂeﬁ

‘cTporas nepapxus’
‘nonunepapxms’

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pop,MTeneﬁ

‘cTporas nepapxus’
‘nonunepapxms’

Hopmanusauyusa:
® pas3fgennTtb rNpuMNUTUBLI B Hernepecekarumecs

AepeBbs
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pOﬂMTeﬂeﬁ

‘cTporas nepapxus’
‘nonunepapxms’
Hopmanusauyusa:
® pasgennTb NpuMMUTHMBbLI B HemnepecekarLumecs
AepeBbs

® nycTb knaccudpukatop cosgaet DAG
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pOﬂMTeﬂeﬁ

‘cTporasi nepapxms’
‘nonunepapxms’

Hopmanusauyusa:
® pas3genuTb NpUMUTMBBLI B HeNnepeceKalLluecs Oepesbsa nerve
MOHATb
AepeBbs

® nycTb knaccudpukatop cosgaet DAG
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pOﬂMTeﬂeﬁ

‘cTporas nepapxus’
‘nonunepapxms’

Hopmanusauyusa:

® pas3genuTb NpUMUTMBBLI B HeNnepeceKalLluecs Oepesbsa nerve

MOHATb
AepeBbs o

® nycTb knaccudpukatop cosgaet DAG

Cow
Cat
Dog

Mammal
Person
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Hopmanusauums

HanpaBneHHbIN auUKIINYEeCKUm
rpac
BCE y3/bl (KpOMe KOpPHS) (DAG)

MMEKT OAHOIo poaunTend Y3/bl MOTYT UMETb

NepeBo

HECKO/1bKO pOﬂMTeﬂeﬁ

‘cTporas nepapxums’

‘nonunepapxms’
Hopmanusauyusa:
® pasfenuTb MpUMUTUBbLI B HErepeceKkarolmecs Aepesbs nerue
nepesbs MOHATH
® nycTb knaccudpukatop cosgaet DAG
Cow Cow
“~
Cat Cat
A
Dog Dog

Mammal
Person

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Pig
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MoaudukaTopbl

® WaeHTndnumnmpoBaTb MoaANdUKaTOPbI C Domestication
B3aMMHO UCKJ/IIOYAMOLWMNUMUN 3HAYEHUAAMU — Domestic
- Wild
Use
- Pet
- Food
- Draught

Dangerousness
- Dangerous
- Safe

Sex
- Male
- Female

Age
- Adult
- Child
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MoaudukaTopbl

® WaeHTndnumnmpoBaTb MoaANdUKaTOPbI C Domestication
B3aMMHO MCKJ/IIOHAOLWMUMHN 3HAYEHUAMMU - Domestic
(Domestication, Dangerousness, Sex, Age) - Wild
Use
- Pet
- Food
- Draught

MpuMeHeHMa MOryT 6bITb HE B3aUMHO MCK/IOYALWNMK
(MoXeT 6bITb 0JHOBPEMEHHO BbloyHoe u Eaa)

Dangerousness
- Dangerous
- Safe

Sex
- Male
- Female

Age
- Adult
- Child
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MoaudukaTopbl

® lpeHTndurumposaTb MOANDUKATOPLI C

B3aMMHO MCKJIIOUYAIOWMMUN 3HAUYEHUAMMU
(Domestication, Dangerousness, Sex, Age)

MpuMeHeHMs MOryT 6bITb HE B3aUMHO MCKIIIOYAOLWMMHN
(MoXeT 6bITb 0JHOBPEMEHHO BbloyHoe u Eaa)

L] PaCLIJVIpVITb M AONOAHUTb CMUCOK 3HAYeHU’

(Dangerousness: Dangerous, Risky, Safe)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

Domestication
— Domestic
- Wild

Use
- Pet
- Food
- Draught

Dangerousness
- Dangerous
- Safe

Sex
- Male
- Female

Age
- Adult
- Child
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MoaudukaTopbl

® lpeHTndurumposaTb MOANDUKATOPLI C

B3aMMHO MCKJIIOUYAIOWMMUN 3HAUYEHUAMMU
(Domestication, Dangerousness, Sex, Age)

anMEHeHI/Iﬂ MoryTt 6bITb HE B3aMMHO MUCKOYaoLWMMM

(MoXeT 6bITb 0JHOBPEMEHHO BbloyHoe u Eaa)

L] PaCLIJVIpVITb M AONOAHUTb CMUCOK 3HAYeHU’

(Dangerousness: Dangerous, Risky, Safe)

® 3ajaTb Kak (PyHKLMOHaANbHOE CBOMCTBO

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

Domestication
— Domestic
- Wild

Use
- Pet
- Food
- Draught

Dangerousness
- Dangerous
- Safe

Sex
- Male
- Female

Age
- Adult
- Child
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MoaudukaTopbl

® lpeHTndurumposaTb MOANDUKATOPLI C

B3aMMHO MCKJIIOUYAIOWMMUN 3HAUYEHUAMMU
(Domestication, Dangerousness, Sex, Age)

MpuMeHeHMs MOryT 6bITb HE B3aUMHO MCKIIIOYAOLWMMHN
(MoXeT 6bITb 0JHOBPEMEHHO BbloyHoe u Eaa)

L] PaCLIJVIpVITb M AONOAHUTb CMUCOK 3HAYeHU’

(Dangerousness: Dangerous, Risky, Safe)

® 3ajaTb Kak (PyHKLMOHaANbHOE CBOMCTBO

e /[lea crnocoba 3aaaTh 3HauYeHUs MOANDUKATOPOB

- pa3bueHusn (knacchl pa3buBaloT BENNUYUHY)

= nepe4ducineHusn
(MHAMBMABI ANa BCEX CTENeHen BeNMnYnHbI)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

Domestication
— Domestic
- Wild

Use
- Pet
- Food
- Draught

Dangerousness
- Dangerous
- Safe

Sex
- Male
- Female

Age
- Adult
- Child
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Pas6bueHusn

Mpumep: BennunHa — Dangerousness

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Pas6bueHusn

Mpumep: BennunHa — Dangerousness

e Onpegenntb Nop-BeNUYMUHbI AN pa3Hbix cTteneHern: Dangerous, Risky, Safe

= K/jaCCbl AN3BHOHKTHbI

- 'MOKPbIBAaOT WUCXOLHYIO BENYNHY T.€.,

Dangerousness =

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

Dangerous or Risky or Safe
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Pas6bueHusn

Mpumep: BennunHa — Dangerousness

e Onpegenntb Nop-BeNUYMUHbI AN pa3Hbix cTteneHern: Dangerous, Risky, Safe

= KJj1laCCbl AMN3DBHOHKTHbI

- 'MOKPbIBAaOT WUCXOLHYIO BENYNHY T.€.,

Dangerousness = Dangerous or Risky or Safe

® Onpegenutb chyHKUMOHaNbHOE CBOWUCTBO hasDangerousness

— obnacTtb 3HauYeHW: NUcxoaHasa BennymMHa, Hanpumep, Dangerousness

— [OOMEH 3aja€eTcda OTAENbHO

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Pas6bueHusn

Mpumep: BennunHa — Dangerousness

e OnpepenuTb noa-BesIMHMMHBbI ANS pa3Hbix cteneHen: Dangerous, Risky, Safe

= KJj1laCCbl AMN3DBHOHKTHbI

- 'MOKPbIBAaOT WUCXOLHYIO BENYNHY T.€.,

Dangerousness = Dangerous or Risky or Safe

® Onpegenutb chyHKUMOHaNbHOE CBOWUCTBO hasDangerousness

— obnacTtb 3HauYeHW: NUcxoaHasa BennymMHa, Hanpumep, Dangerousness

— [OOMEH 3aja€eTcda OTAENbHO

DangerousAnimal = Animal and hasDangerousness some Dangerous

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010 32



Mpumep: BenuunHa — SexValue

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

MepeuncneHusn
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MepeuncneHun
Mpumep: BenuunHa — SexValue

e OnpenenuMm uMHAMBUAbI A19 KAaXA0ro 3HadeHusa: male, female
— 3Ha4yYeHus pasJsINYHbI ( )

— 3Ha4yeHMeM ABMSeTCs ‘nepeumcrieHme’ 3HayvyeHun, T.e.,

SexValue = { female, male }

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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MepeuncneHun
Mpumep: BenuunHa — SexValue

e OnpenenuMm uMHAMBUAbI A19 KAaXA0ro 3HadeHusa: male, female
— 3Ha4yYeHus pasJsINYHbI ( )

— 3Ha4yeHMeM ABMSeTCs ‘nepeumcrieHme’ 3HayvyeHun, T.e.,

SexValue = { female, male }

e Onpegenum dyHKLMOHaNIbHOE CBOMCTBO hasSex
— o06nacTb 3Ha4YeHUN: UcxoaHoe cBOMCTBO T.e. SexValue

— JAOMEH 3aaaeTcd AONONHUTENBbHO
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MepeuncneHun
Mpumep: BenuunHa — SexValue

e OnpenenuMm uMHAMBUAbI A19 KAaXA0ro 3HadeHusa: male, female
— 3Ha4yYeHus pasJsINYHbI ( )

— 3Ha4yeHMeM ABMSeTCs ‘nepeumcrieHme’ 3HayvyeHun, T.e.,

SexValue = { female, male }

e Onpegenum dyHKLMOHaNIbHOE CBOMCTBO hasSex
— o06nacTb 3Ha4YeHUN: UcxoaHoe cBOMCTBO T.e. SexValue

— JAOMEH 3aaaeTcd AONONHUTENBbHO

MaleAnimal = Animal and hasSex is male

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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ABa cnoco6a 3apaTtb 3HaYEeHUsA

Pa36bueHune NMepeuncneHune

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

34



ABa cnocoba 3aaaTb 3Ha4YeHUN

PasbueHune

® MOXeT 6bITb pasbuTto pganee
N YTOYHEHO

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

MepeuncneHune

® He MOXeT 6bITb pa3buTto ganee
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ABa cnocoba 3apaaTb 3Ha4YeHUs

PasbueHune

® MOXET 6bITb pa3buTo ganee
N YTOYHEHO

® cooTtBeTcTBYeT HUI0COPCKOMY
MOHSATUIO MPOCTPaHCTBA BEINYMH

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

MepeuncneHune

® He MOXeT bbITb pa3buTto ganee

® COOTBETCTBYET MHTYULNUN
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ABa cnocoba 3apaaTb 3Ha4YeHUs

PasbueHune

® MOXET 6bITb pa3buTo ganee
N YTOYHEHO

® cooTtBeTcTBYeT HUI0COPCKOMY
MOHSATUIO MPOCTPaHCTBA BEINYMH
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MepeuncneHune

® He MOXeT bbITb pa3buTto ganee

® COOTBETCTBYET MHTYULNUN
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ABa cnocob6a 3apaTb 3Ha4YeHUs

Paz6bueHue NepeuncnexHue
® MoOXeT 6bITb pa3buto ganee ® He MOXeT bbITb pa3buTto ganee
N YTOYHEHO
® cooTtBeTcTBYeT HUI0COPCKOMY ® COOTBETCTBYET UHTYULUU

NMOHATUIO NPOCTPaAHCTBa BEJTNYUNH

® 6onblle NoaAXoaAnT Ans ® He o4yeHb NoaxoauT AN
NCMNOMb30BaHUA C WCMNOMb30BaHUS
OWL DL knaccudukatopamm C CyliecTByowmmMm

KnaccudukaTopamm

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Mouck o6 bsACHEeHUn
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3auyeM HY>XHbl 06bsiICHEeHUs?

Monck 06bsACHEHUI 3TO TEXHWUKa, NOMOoraouwasa nogaepXxXmBatb OHTOJI0MMNA.

PaHHAs Bepcusa SNOMED CT (B kotopoit > 300000 akcuom) yteepxaana

Amputation_of_Finger L Amputation_of_Arm

Hantn akcmombl (cpean 300 000 akcmom SNOMED) oTBeTCTBEHHbIE 3@ 3TOT BbIBOA.
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OnpepneneHue

PaccmoTpum TBox 7 1 koHuentoilC, D T.u4.
T=CLCD.

Pin(7,C C D) ana T v C C D copepxuT Bce MUHUManbHble

nogmMHoxectea Z /' us 7T T.u.

T' = C C D.

T = {Father C Male, Male C Human, Car C Vehicle}

MHoxectso Pin(7 , Father C Human} coctouT U3 eAMHCTBEHHOTO MHOXECTBa

{Father C_ Male, Male C_ Human}
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Mpumep

PaccmoTpum

T—-{ACB,BC E,ACF,FC E,C C D}
Torna7 = ACE.

NmeeTcs ABa MHoxecTBa o6bscHenuit Pin(7, A C E}:

{ACB,BC E}

{ACF,FC E}.
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Mpumep
PaccmoTpum TBox

a Human L dchild_of.Human;
b Human L Living_Being;
¢ Jchild_of.Living_Being L Has_Birthday;

d Living_Being [_ Has_Birthday.

Torsa 7 = Human C Has_Birthday. MuoxectBo Pin(7, Human T Has_Birthday)

COCTOUT U3

{b,d}

{a, b, c}
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BbluncneHue

e MHOXecTBO Pin(T, CcLC D) MOXET coAepXaTb IKCMNOHEHUManbHO MHOrO 06bACHEHN;

e Mposepka cywectsyeT nu anemeHT Pin(7,C T D) pasvepa < m TpyaHa faxe 4ns
EL;

e Haittv oaun unen Pin(7, C C D) He TpyaHee knaccudukaumu

- B 4acTHOCTM, MOJIMHOMUANbHbIA anroputm nowcka oaxoro uieHa Pin(7Z,C C D)

anaT,CuDBEL.
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AnroputMm noucka oaHoro unexna Pin(7,C C D)

Bxoa T = {a1,...,a,}nC C D.
1. if C L7 D, then
2. return Pin(Z,C C D) empty
3.setS:=T
4. forl <1< ndo
5. if C' Cs\{a;3 D then
6. S =8\ {w;}

7. return S.

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

41



JITaKOHU4YHbIe 06bSAACHEeHUSNA

MHO>ecTBO 06bAACHEHME MOXET OblTb HENErko NOHSATb.

TBox

Doctor C some_large_concept_description M
Person [l some_other_large_concept_description

Doctor _ Person notomy, 4to Person siBHO ynoTpe6aseTcs B onpeaeneHum

HO 3TO MOXeT 6bITb Cpa3y He BUAHO.
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Examples

(due to Michael Zakharyaschev)
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Brief Summary of Guidelines for Ontology Building

Always paraphrase a description or definition before encoding it in OWL
Make all primitives disjoint — which requires that primitives form trees
Use someValuesFrom as the default quantifier in restrictions

Be careful to make defined classes defined (the default is primitive in Protégé).
The classifier will place nothing under a primitive class
(except in the presence of axioms/domain/range constrains)

Remember the open world assumption.
Insert closure restrictions if that is what you mean

Be careful with domain and range constraints.
Check them carefully if classification does not work as expected

Be careful about the use of "and” and “or” (intersectionOf and wunionOf)

To spot trivially satisfiable restrictions early, always have an existential
(someValuesFrom) restriction corresponding to every universal (allValuesFrom)
restriction, either in the class or in one of its superclasses

Run the classifier frequently; spot errors early
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Travel service ontology

Sketch a normalised ontology for use by travel agency covering the following:

Hotel, restaurant, sports, luxury hotel, bed and breakfast,
safari, activity, hiking, spa treatment, sunbathing, sightseeing,
accommodation rating (three stars, etc.), campground, surfing.

Build a class hierarchy and indicate which classes in it are primitive and which
are definable. Indicate the required roles, their properties, domains and ranges,
as well as individuals.

Define the following classes using OWL abstract syntax:

1. A two star hotel.

2. A spa resort (i.e., a destination offering a spa treatment).

3. A destination with sport activities but without safari.
4. A destination where all hotels have three star rating.
5

. A destinations with at least three restaurants and at least four hotels.
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hotel
restaurant
sports

luxury hotel
bed & breakfast

two stars

1. Card sorting

sunbathing
sightseeing
accommodation rating
three stars
campground

swimming pool

hiking

activity

spa treatment
safari

surfing

destination
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hotel
restaurant
sports

luxury hotel
bed & breakfast

two stars

1. Card sorting

sunbathing
sightseeing
accommodation rating
three stars
campground

swimming pool

hiking

activity

spa treatment
safari

surfing

destination
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2. Arrange Concepts/Properties into Hierarchy

self-standing

modifiers

relations

definable

- accommodation
- hotel
- luxury hotel
- b&b
- campground

- activity
- sports
- surfing
- hiking
- safari
- sightseeing
- relaxation
- sunbathing

- spa treatment

- restaurant

— destination

All siblings in the hierarchy of self-standing entities are disjoint.

accommodation rating
- two stars
- three stars
- four stars
- five stars

hotel facility
- swimming pool
- meeting facilities

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010

hasAccommodation
hasActivity
hasRating
hasRestaurant
hasFacility

two star hotel
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Class Hierarchy represents an “IS-A"” Relation

aclass A is a subclass of B if every instance of A is also an instance of B

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Class Hierarchy represents an “IS-A"” Relation

aclass A is a subclass of B if every instance of A is also an instance of B

@ hotels and B&B are accommodation

therefore, Hotel and B&B may be regarded as subclasses of Accommodation
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Class Hierarchy represents an “IS-A"” Relation

aclass A is a subclass of B if every instance of A is also an instance of B

@ hotels and B&B are accommodation

therefore, Hotel and B&B may be regarded as subclasses of Accommodation

e hiking and surfing are sport activities

therefore, Hiking and Surfing may be regarded as subclasses of Sports
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Class Hierarchy represents an “IS-A"” Relation

aclass A is a subclass of B if every instance of A is also an instance of B

@ hotels and B&B are accommodation

therefore, Hotel and B&B may be regarded as subclasses of Accommodation

e hiking and surfing are sport activities

therefore, Hiking and Surfing may be regarded as subclasses of Sports

° , heither a restaurant is a hotel nor a swimming pool is a hotel

therefore, neither Restaurant nor SwimmingPool can be a subclass of Hotel

(although a hotel may have a restaurant/swimming pool)

Do not confuse containment and a subclass relation!
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Relations

ObjectProperty(hasAccommodation

ObjectProperty(hasRestaurant

ObjectProperty(hasFacility domain(Hotel)

domain(Destination)

ObjectProperty(hasActivity domain(Destination) range(Activity))

range(HotelFacility))

range(Accommodation))

domain(Destination) domain(Hotel) range(Restaurant))

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Relations

ObjectProperty(hasAccommodation
domain(Destination) range(Accommodation))

ObjectProperty(hasActivity domain(Destination) range(Activity))

ObjectProperty(hasRestaurant
domain(Destination) domain(Hotel) range(Restaurant))

ObjectProperty(hasFacility domain(Hotel) range(HotelFacility))

Modifiers: using value sets

Consider modifier AccommodationRating
(one star, two stars, three stars, four stars, five stars)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Relations

ObjectProperty(hasAccommodation
domain(Destination) range(Accommodation))

ObjectProperty(hasActivity domain(Destination) range(Activity))

ObjectProperty(hasRestaurant
domain(Destination) domain(Hotel) range(Restaurant))

ObjectProperty(hasFacility domain(Hotel) range(HotelFacility))

Modifiers: using value sets

Consider modifier AccommodationRating
(one star, two stars, three stars, four stars, five stars)

ObjectProperty(hasRating functional
domain(Accommodation) range(AccommodationRating))

Class(AccommodationRating complete oneOf(oneStar, twoStars, ..., fiveStars))

DifferentIndividuals(oneStar, twoStars, ..., fiveStars)

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010



Specifying additional restrictions

‘all luxury hotels have restaurants, swimming pools and meeting facilities’

Class(LuxuryHotel partial
restriction(hasRestaurant someValueFrom(owl:Thing))
restriction(hasFacility someValueFrom(SwimmingPool))
restriction(hasFacility someValueFrom(MeetingFacility)))

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Q1l: Definitions vs. Descriptions

A two star hotel (definition):

‘a two star hotel is any hotel that has two star rating’

Class(TwoStarHotel complete Hotel
restriction(hasRating value(twoStars)))

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Q1l: Definitions vs. Descriptions

A two star hotel (definition):

‘a two star hotel is any hotel that has two star rating’

Class(TwoStarHotel complete Hotel
restriction(hasRating value(twoStars)))

Consider now the following description:

‘all w-two-star-hotels have two star rating’

Class(W-TwoStarHotel partial Hotel
restriction(hasRating value(twoStars)))

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Q1l: Definitions vs. Descriptions

A two star hotel (definition):

‘a two star hotel is any hotel that has two star rating’

Class(TwoStarHotel complete Hotel
restriction(hasRating value(twoStars)))

Consider now the following

‘all w-two-star-hotels have two star rating’

Class(W-TwoStarHotel partial Hotel
restriction(hasRating value(twoStars)))

Then

® chelsealnn is an instance of TwoStarHotel (necessary & sufficient cond.)
® but chelsea_inn not an instance of W-TwoStarHotel (necessary cond.)
w.r.t. the following ABox chelsea_inn: Hotel, (chelsea_inn, twoStars): hasRating
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Q2: Use someValuesFrom as the default quantifier in restrictions

Destinations with spa treatment:

‘a spa resort is any destination that has a spa treatment’

Class(SpaResort complete
Destination
restriction(hasActivity someValuesFrom(SpaTreatment)))

OHTOMOrMM 1 NpeacrasneHve 3HaHmn, 2010
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Q2: Use someValuesFrom as the default quantifier in restrictions

Destinations with spa treatment:

‘a spa resort is any destination that has a spa treatment’

Class(SpaResort complete
Destination
restriction(hasActivity someValuesFrom(SpaTreatment)))

Note that any destination without activities is an instance of the concept

Class(W-SpaResort complete
Destination
restriction(hasActivity allValuesFrom(SpaTreatment)))

‘only’ does not imply ‘some’!
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Q3: Use someValuesFrom as the default quantifier (cont.)

A destination with sport activities but without safari:

‘a destination with sport activities but without safari is
any destination that has some sport activity but does not have any safari’

Class(DestinationWithSportButNoSafari complete
Destination
restriction(hasActivity someValuesFrom(Sports))
complementOf(restriction(hasActivity someValuesFrom(Safari))))
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Q3: Use someValuesFrom as the default quantifier (cont.)

A destination with sport activities but without safari:

‘a destination with sport activities but without safari is
any destination that has some sport activity but does not have any safari’

Class(DestinationWithSportButNoSafari complete
Destination
restriction(hasActivity someValuesFrom(Sports))
complementOf(restriction(hasActivity someValuesFrom(Safari))))

or, equivalently, —3dR.C means VR.—C

\

. is any destination that has some sport activity and
has only activities that are not safari activities’

Class(DestinationWithSportButNoSafari complete
Destination
restriction(hasActivity someValuesFrom(Sports))
restriction(hasActivity allValuesFrom(complementOf(Safari))))

Safari and Sports are disjoint
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Q4: Unions, Intersections and Complements

A destination where all hotels have three star rating.

‘a destination where all hotels have three star rating is
any destination that has only either not hotels or three star hotels’

Class(ThreeStarHotelDestination complete
Destination
restriction(hasAccommodation allValuesFrom(unionOf(
complementOf(Hotel)
intersectionOf(Hotel restriction(hasRating value(threeStars)))))))
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Q4: Unions, Intersections and Complements

A destination where all hotels have three star rating.

‘a destination where all hotels have three star rating is
any destination that has only either not hotels or three star hotels’

Class(ThreeStarHotelDestination complete
Destination
restriction(hasAccommodation allValuesFrom(unionOf(
complementOf(Hotel)
intersectionOf(Hotel restriction(hasRating value(threeStars)))))))

Alternatively,
‘a destination where all hotels have three star rating is
any destination that has no hotel that has not a three star rating’

Class(ThreeStarHotelDestination complete
Destination
complementOf(restriction(hasAccommodation someValuesFrom(
intersectionOf(Hotel
complementOf(restriction(hasRating value(threeStars))))))))
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Q5: Number restrictions

A destinations with at least three restaurants and at least four hotels.

‘a destination with at least three restaurants and at least four hotels is
any destination that has at least three restaurants
and has at least four places to stay’

Class(TRFHDestination complete
Destination
restriction(hasRestaurant minCardinality(3))
restriction(hasAccommodation minCardinality(4)))

OWL-DL 1.0 has no qualified number restrictions (OWL 1.1 has them),
so in this example we have to slightly extend the definition

and include any types of accommodation (not only hotels).
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