OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

+3( 3>, +tGMHEH@R (:G@N:@ >
IMKN<MNK:E /I><B?B<:MBHG :G= "NG<NM

IRGM:Q
3 :G=B=:M> .><HFF>G=:MBHG &NG>
This version:

AMMI PPP P HK@ 0. . HPE LRGM:Q

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Latest version:
AMMI PPP P HK@ 0. HPE LRGM:Q
Previous version:

AMMI PPP P HK@ 0. 3 HPE LRGINEHK <H=>= =B??
Editors:

HKBL JHMBTIHK= 1GBO>KLBMR

>M>K "  M>E /<AEEBE>K .>L>:K<A E<:M>E (N<>GM

BC:G ,;KL8BO>KLBMR H? ):G<A>LM>K
Contributors: (in alphabetical order)
HGK:= H&MBHG:E %GLMBMNM> H? /IM:G=:K=L :G= 0><AGHEH@
<ABEE> "HOPHNHKIHK:MBHG
>M>K $::IBKL<ANG@LS>GMKNF %G?HKF:MBD "6%
.BGD> $H>DOIGBKO>KLBMR H? FLM>K=:F
%:G $HKKH@PHK= 1GBO>KLBMR
E:G . NMM>GsBK@<> HFFHGL K>:MBO> HFFHGL
1EB /:MMGEGBR>KLBMR H? ):G<A>LM>K
)BD> /FBMEAKD ,:KLB:

OABL =H<NF>GM BL :ELH :O:BE:;E> BG MA2IO>GHBHGHKF:MBO> ?HHI

HIRKBZ® AM3 Y_)%O!. %) '>BH EE .B@AML .>LEBOBEBMR
MK:=>FIBEH<NF>GMNE>L :IIER

"LMK: <M

0OA> +3( 3>; +tGMHEH@R (:G@N:@> BG?HKF:EER +3( BL :G HGM
?HK MA> />F:GMB< 3>; PBMA ?HKF:EER =>?BG>= F>:.GBG@ +3( H
<E:LL>L IKHI>KMB>L BG=BOB=N:EL :G= =:M: O:EN>L :G= :K> LMH
=H<NF>GML +3( HGMHEH@B>L <:G ;> NL>= :EHG@ PBMA BG?HKF
:G= +3( HGMHEH@B>L MA>FL>EO>L :K> IKBF:KBER >Q<A:G@>= :L
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OA> +3(_H<NF>GM +O>XIBCBR>L MA> HO>K:EE LM:M> H? +3( :G=
;> K>:= ;>?2HK> HMA>K +3( =H<NF>GML

0OA> F>:GBG@?NE <HGLMKN<ML IKHOB=>= ;R +3( :K> =>?BG>= BG
LMKN<MNK> L P>EE : ?NG<MBHG:E LMRE> LRGM:Q BL =>?BG>= 7
>Q:FIE>L :G= BG?HKF:E =>L<KBIMBHGL +G> <:G K>:LHG PBMA +3(
>BMA>K MA> . " :L>=QWIF2 BDFBaded/Semantics8 HK MA> BK><M
/>F:GMBWL Z/Direct Semantics8 %? <>KM:BG K>LMKB<MBHGL HG +3( HG
‘K> L:MBL?B>= :G= MA> HGMHEH@R BL BG +3( ( K>:LHGBG@ NG
/[>F:GMB<L <:G ;> BFIE>F>GM>= NLBG@ M><AGBJN>L P>EE DGHPG

IM:MNL H? MABL H<NF>GM

May Be Superseded

This section describes the status of this document at the time of its publication.
Other documents may supersede this document. A list of current W3C publications
and the latest revision of this technical report can be found in the W3C technical
reports index at http://www.w3.0rg/TR/.

Summary of Changes

OABL =H<NF>GM A:L NG=>K@HG> HGER FBGHK <A:G@>L LBG<> MA
LM IKBE

X0A> G:F> H? K=? M>QM P:L <A:G@>= MH K=? ,E:BG(BM>K:E
XO0OPH H? MA> >Q:FIE>L P>K> ?BQ>=
X/HF> FBGHK >=BMHKB:E <A:G@>L P>K> F:=>

Please Comment By 30 July 2009

OA>*>3( BHKDBG @L#KIDNIMH @:MA>K >@IBIKEBFG GMPEBIHRG L

HK=>K MH BG<K>:L> <HG?B=>G<> BG MAXQBM oHBAB+KBz= F>>M LI>
=H<NF>GM PBEE K>F:BG : :G=B=:M> .><HFF>G=:MBHG NGMBE :M I
?M>K MA:M =:M> PA>G :G= B? MA> >QBM <KBM>KB: :K> F>M MA>
L KHIHL>= .><HFF>GM:MBIHG

,E>:L> L>G= K>IHKML H? BFIE>F>GM:MBHG >QIMKHEBE<> :G= HMA>
HPE <HFF>GML PN:HR@ :K<ABIGI XML H? :GR LN<<>LL HK =B??B<NEM
MAM>LM <HKH>I>G<HNK:@>= +1>G =BL<NLLBHG :FHG@ =>0O>EHI>KL |
IN:EB< HPE =>0OIR:EHBK@QK<ABO>

No Endorsement

Publication as a Candidate Recommendation does not imply endorsement by the
W3C Membership. This is a draft document and may be updated, replaced or
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obsoleted by other documents at any time. It is inappropriate to cite this document
as other than work in progress.

Patents

This document was produced by a group operating under the 5 February 2004
W3C Patent Policy. W3C maintains a public list of any patent disclosures made in
connection with the deliverables of the group; that page also includes instructions
for disclosing a patent. An individual who has actual knowledge of a patent which
the individual believes contains Essential Claim(s) must disclose the information in
accordance with section 6 of the W3C Patent Policy.

O::E> H? HGM>GML
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X_GMKH=N<MBHG
X_.K>EBFBG:KR >?BGBMBHGL
b IMKN<MNK:E /I><B?B<:MBHG
b * *HM:MBHG
b NGM>@>KL A:K:<M>KL /MKBG@L (:G@N:@> 0:@L
b % .%L
X_+GMHEH@B>L

b +GMHEH@R %.% :G= 2>KLBHG %.%
b +GMHEH@R H<NF>GML
b 2>KLBHGBG®@ H? +3( +GMHEH@B>L
b YEIHKML
b +GMHEH@R GGHM:MBHGL
b :GHGB<:E ,:KLBG@ H? +3( +GMHEH@B>L
b "NG<MBHG:E /IMRE> /IRGM:Q
X M:MRI> ):IL
b >:E *NF:>KL ><BF:E *NF:;>KL :G= %GM>@>KL
b "EH:MBG@ .HBGM *NF;>KL
b /IMKBG@L
b HHE>:G 2:EN>L
b BG:KR :M:
b % .% L
b OBF> %GLM:GML
b 4)( (BM>K:EL
X_IGMBMB>L (BM>K:EL :G= GHGRFHNL %G=BOB=N:EL
b E:LL>L
b "M:MRI>L
b +.;.C><M ,KHI>KMB>L
b M:  KHI>KMB>L
b GGHM:MBHG ,KHI>KMB>L
b %$G=BOB=N:EL

a *F>= %G=BOB=N:EL
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a GHGRFHNL %G=BOB=N:EL

b BM>K:EL

b IGMBMR ><E:K:MBHGL :G= ORIBG@
a ORIBG@ HGLMK:BGML H? +3( (
a ><E:K:MBHG HGLBLM>G<R

b ) >M:FH=>EBG@
X_KHI>KMR '"QIK>LLBHGL
b +:C><M ,KHI>KMR !'QIK>LLBHGL
a %GO>KL> +:C><M ,KHI>KMB>L
b M:  KHI>KMR !'QIK>LLBHGL
X M: .cG@>L
b %WGM>KL><MBHG H? :M: .:G@>L
b 1GBHG H? :M: .:G@>L
b HEFIE>F>GM H? M: .:G@>L
b IGNF>K:MBHG H? (BM>K:EL
b
L
b

"M:MRI> .>LMKB<MBHGL
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X E:LL 'QIK>LLBHGL
KHIHLBMBHG:E HGG><MBO>lL :G= IGNF>K:MBHG H?

a %GM>KL><MBHG H? E:LL 'QIK>LLBHGL
a 1GBHG H? E:LL !QIK>LLBHGL
a HFIE>F>GM H? E:LL 'QIK>LLBHGL
a IGNF>K:MBHG H? %G=BOB=N:EL

b +:C><M ,KHI>KMR .>LMKB<MBHGL
a 'QBLM>GMB:E -N:GMB?B<:MBHG
a 1GBO>KL:E -N:GMB?B<:MBHG
a %G=BOB=N:E 2:EN> .>LMKB<MBHG
a /[>E? .>LMKB<MBHG

b +:C><M ,KHI>KMR :K=BG:EBMR .>LMKB<MBHGL
a JBGBENF :K=BG:EBMR
a J:OBENF :K=BG:EBMR
a '1Q: <M :K=BG:EBMR

b ‘M:  KHI>KMR .>LMKB<MBHGL
a 'QBLM>GMB:E -N:GMB?B<:MBHG
a 1GBO>KL:E -N:GMB?B<:MBHG
a (BM>K:E 2:EN> .>LMKB<MBHG

b M:  KHI>KMR :K=BG:EBMR .>LMKB<MBHGL
a JBGBENF :K=BG:EBMR
a J:OBENF :K=BG:EBMR
a '1Q: <M :K=BG:EBMR

X QBHFL

b E:LL 'QIK>LLBHG QBHFL
IN:<E:LL QBHFL
IJNBO:E>GM E:LL>L
BLCHBGM E:LL>L
BLCHBGM 1GBHG H? E:LL !QIK>LLBHGL
><M ,KHI>KMR QBHFL
+:C><M /N:IKHI>KMB>L
1JNBO:E>GM +:C><M ,KHI>KMB>L
BLCHBGM +:C><M ,KHI>KMB>L
%GO>KL> +:C><M ,KHI>KMB>L

b + .

DO DAY DD D
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a +:C><M ,KHI>KMR HF:BG
a +:C><M ,KHI>KMR .:G@ >
a "NG<MBHG:E +:C><M ,KHI>KMB>L
a %GO>KL> "NG<MBHG:E +;C><M ,KHI>KMB>L
a .>?E>0Q0BO> +:C><M ,KHI>KMB>L
a WKK>?E>QBO> +:C><M ,KHI>KMB>L
a /IRFF>MKB< +:C><M ,KHI>KMB>L
a LRFFE>MKB< +;:C><M ,KHI>KMB>L
a OK:GLBMBO> +;:;C><M ,KHI>KMB>L
b :M: . KHI>KMR QBHFL
a M: /INIKHI>SKMB>L
a 'JNBO:E>GM :M: ,KHI>KMB>L
a BLCHBGM :M: ,KHI>KMB>L
a M:  KHI>KMR HF:BG
a ‘M:  KHI>KMR .:G@ >
a "NG<MBHG:E :M: ,KHI>KMB>L
b ‘M:MRI> >?BGBMBHGL
b '>RL
b LL>KMBHGL
a %G=BOB=N:E 'JN:EBMR
a %G=BOB=N:E %G>JN:EBMR
a E:LL LL>KMBHGL
a . HLBMBO> +:C><M ,KHI>KMR LL>KMBHGL
a *>@:MBO> +:C><M ,KHI>KMR LL>KMBHGL
a HLBMBO> :M: . KHI>KMR LL>KMBHGL
a *>@:MBO> :M: . KHI>KMR LL>KMBHGL
X GGHM:MBHGL
b GGHM:MBHGL H? +GMHEH@B>L QBHFL :G= HMA>|I
b GGHM:MBHG QBHFL
a GGHM:MBHG LL>KMBHG
a GGHM:MBHG /N;IKHI>KMB>L
a GGHM:MBHG .KHI>KMR HF:BG
a GGHM:MBHG . KHI>KMR .:G@ >
X #EH::E .>LMKB<MBHGL HG QBHFL BG +3( (
b  KHI>KMR $B>K:K<AR :G= /BFIE> +;C><M ,KHI>KMR
1QIK>LLBHGL
b 0OA> .>LMKB<MBHGL HG MA> QBHF EHLNK>
X [1>G=BQ %GM>KG>M )>=B: ORI> "BE> IQM>GLBHG :G=):-
ORI>
X II>G=BQ HEIE>M> #K:FF:K *HKF:MBO>
b #>G>K:E >?BGBMBHGL
b >?BGBMBHGL H? +3( HGLMKN<ML

II>G=BQ HLM (:LM :EE A:G@>L

<DGHPE>=@F>GML

X X X

b

.>?>K>G<>L

*HKE:MBO> .>?>K>G<>L

b

*HGGHKF:MBO> .>?>K>G<>L
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$B=> B:@ $B=> #K:F|l $B=> 1Q:F| $B=> "// BG IQ{FIE>L
/AHP . " BG 'Q:FIE>L

WGMKH=N<MBHG

OABL =H<NF>GM =>?BG>L MA> +3( E:G@N:@> O0A> <HK> [:KM H?
<:E E > =strivttural specification _ BL BG=>1>G=>GM H? MA> <HG<K>M> >Q<A:C
LRGM:Q>L ?HK +3( HGMHEH@B>L O0A> LMKN<MNK:E LI><B?B<:MB
<HG<>IMN:E LMKN<MNK> H? +3( HGMHEH@B>L :G= MANL IKHOB=:
K>IK>L>GM:MBHG ?HK :EE GHKF:MBO> :G= GHGGHKF:MBO> LRGM
"EEHPL ?HK : <E>:K L>I:K:MBHG H? MA> >LL>GMB:E ?>:MNK>L H? |
K>E:M>= MH :GR I:KMB<NE:K LRGM:Q "NKMA>KFHK> LN<A : LMKN
+3( IKHOB=>L MA> ?HNG=:MBHG ?HK MA> BFIE>F>GM:MBHG H? +.
, %L :G= K>:LHG>KL !:<A +3( HGMHEH@R K>IK>L>GM>= :L :G BGI
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<HG<>IMN:E LMKN<MNK> <:G ;> <HGOWKP}RDF Bdpphd8:G . " @K:IA 7
<HGO>KL>ER FHLM +3( HGMHEH@B>L K>IK>L>GM>= :L . " @K:IAl

BGMH MA> <HG<>IMN:E LMKN<MN KOWE 2 RBFRSMVappiBg8 MABL =H<NF>GM

OABL =H<NF>GM :E LfdnctionalBle symtbA >PAB<A <EHL>ER ?HEEHPL MA>
LMKN<MNK:E LI><B?B<:MBHG :G= :EEHPL +3( HGMHEH@B>L MH ;:
?HKF OABL LRGM:Q BL NL>= BG MA> =>?BGBMBHGL H? MA> L>F:G
MA> F:lIBG@L ?KHF :G= BGMH MA> . " 4)( >Q<A:G@> LRGM:Q :G=
IKH?BE>L H? +3( HG<K>M> LRGM:Q>L LN<A :L MA> ?NG<MBHG:
IKHOB=> ?>:MNK>L GHM ?HNG= BG MA> LMKN<MNK:E LI><B?B<:MB
1 K>OB:MBG@ %.%L

"BG:EER MABL =H<NF>GM =>?BG>L +3( (_ MA> LN;L>M H? +3(

<HFINM:MBHG:E IKHI>KMB>L !:<A . " @K:IA H;M:BG>= ;R :IIERBG@
MH :G +3( ( HGMHEH@R <:G ;> <HGO>KM>= ;:<D BGMH MA> <HGc«<
=>?BG>= BG MABL =H<NF>GM ;R F>:GL HEQWMARDE>O>KL> . " F:IIBG
Mapping 8

G +3( HGMHEH@R BL : ?HKF:E =>L<KBIMBHG H? : =HF:BG H? BG|
HGMHEH@B>L <HGLBLM H? MA> ?HEEHPBG@ MAK>> =B??>K>GM LI

XEntites LN<A L <E:LL>L IKHI>KMB>L :G= BG=BOB=N:EL :K> E
%.%L O0A>R ?HKF tefth HRBEBHWBWMHEH@R :G= <HGLMBMNM> M
>E>F>GML H? :G HGMHEH @ R a:PdrBorr Q::& |E>NL <% NLH
K>IK>L>GM MA> L>M H? :EE I>HIE> /Bp&EtBGFER MA> H;C><M
<:G ;> NL>= MH K>IK>L>GM MA> |:K>GM <ABE= K>E:MBHGLAB
BG=BQBetbr€:G ;> NL>= MH K>IK>L>GM : I:KMB<NE:K I>KLHG
"Peter"

X Expressions K>IK>L>GM <HFIE>Q GHMBHGL BG MA> =HF:BG ;>BG
"HK >Q:FI&ass expression =>L<KB;>L : L>M H? BG=BOB=N:EL BG M
MA> K>LMKB<MBHGL HG MA> BG=BOB=N:EL <A:K:<M>KBLMB
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X Axioms :K> LM:M>F>GML MA:M :K> :LL>KM>= MH ;> MKN> BG MA
=>L<KB;>= "HK >Q:FdubctasNexB® @HG> <:G LM:M> MA:M MA>
<E:h:Student BL : LN;<E:LL HZa:MmMon <E:LL

0OA>L> MAK>> LRGM:<MB< <:M>@HKBogicat KX M Lk+2 84 >QIK>LL MA>
HGMHEH@B>L _ MA:M BL MA>R :K> BGM>KIK>M>= NG=>K : IK><BL
:EEHPL NL>?NE BG?>K>G<>L MH ;> =K:PGaPdteKBlQ:6EIE> B? :G BG=
BGLM:G<> H?aBtédenk E::GatStudent BL : LN ;<BExRdrséth? MA>G ?KHF

MA> +3( L>F:GMB<L HG> aP&e~BKBBLHMAL: B GlPErs@< > H?

%G :==BMBHG >GMBMB>L :QBHdnhotat€&a=BBGHNBHHEH'@B>L <:G ;>
>Q:FIE> : <E:LL <:G ;> @BO>G : ANF:G K>:=:;E> E:;>E MA:M IKHOE
=>L<KBIMBO> G:F> ?HK MA> <E:LL GGHM:MBHGL A:0> GH >??><WN
:G HGMHEH@R _ MA:M BL ?HK MA> INKIHL>L H? MA> +3( L>F:GM
MK>:M>= :L GHM ;> BG@ IK>L>GM %GLM>:= MA> NL> H? :GGHM:ME
'INTEB<:MBHGL MA:M NL> +3( "HK >Q:FIE> : @K:IAB<:E NL>K BGM
MH OBLN:EBS> : <E:LL NLBG@ HG> H? BML E:;>EL

"BG:EER +3( IKHOB=>L ;:LB< LNIITHKM ?HK HGMHEH@R FH=NE:KE
+3( HGMHEH@RBFIHKM :GHMA>K {B3(GHGBMNEHI®RG :<<>LL MH
EE >GMBMB>L >QIK>LLBHGL :G= :QBHFL BG

OABL =H<NF>GM =>?BG>L MA> LMKN<MNK:E LI><B?B<:MBHG H? +3
?HK +3( MA> ;>A:0OBHK H? =:M:MRI> F:IL :G= +3( ( +GER MA>
=H<NF>GM K>E:M>= MH MA>L> MAK>> INKIHL>L :K> GHKF:MBO> 0,
=H<NF>GM K> BG?HKF:MBO> :G= :GR I:KM H? MA> =H<NF>GM MA:
'L BG?HKF:MBO> BL GHM GHKF:MBO> "NKMA>K MA> BG?HKF:E =>
H? +3( <HGLMKN<ML BG MABL =H<NF>GM :K> BB\ M HKF:MBO> MA>

2 Direct Semantics8 :G= MA> . " QWb 2RDF-Based Semantics 8 : K>

IK><BL>ER LI><B?B>= BG L>I:K:M> =H<NF>GML

0A> BM:EB<B S ¥musDmisPidtKshauld should not :Gmay :K> NL>= MH
LI><B?R GHKF:MBO> ?>:MNK>L H? +3( =H<NF>GML :G= MHHEL :C
LI><B?B>= BG RFC 21193

, K>EBFBG:KR >?BGBMBHGL

OABL L><MBHG IK>L>GML <>KM:BG IK>EBFBG:KR =>?BGBMBHGL M/
=H<NF>GM

IMKN<MNK:E /I><B?B<:MBHG

OA> LMKN<MNK:E LI><B?B<:MBHG H? +3( <HGLBLML H? :EE MA> ¢
:G= MA> GHMBHG H? LMKN<MNK:E >JNBO:E>G<> @BO>G ;>EHP %!
=H<NF>GM MH IK><BL>ER LI><B?R MA> LMKN<MNK> H? +3( HGMH
H;L>KO:;E> ;>A:OBHK H? +3( MHaELL>GBML ,MHHG= HK
BGM>KG:E LMHK:@> FH=>E HG MA> LMKNeMNKH 4AH{B>B<:MBHG
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. <HFIE>M>ER =B??>K>GM :IIKH:<A L EHG@ :L BML H;L>KO:;E> ;>,
HG> LI><B?B>= BG MABL =H<NF>GM

OA> LMKN<MNK:E LI><B?B<:MBHG BL =>?BG>= NLBG@ MA> 1GB?B>
UML8 :G= MA> GHM:MBHG NL>= BL <HFI:MB;E> PBMA MA> )>M: +;C
KIOFE8 OABL =H<NF>GM NL>L HGER : O>KR LBFIE> ?HKF H? 1)( <E:L
K> >QI><M>= MH ;> >:LBER NG=>KLM:G=:;E> ;R K>:=>KL ?:FBEB:K
<HG<>IML H? H;C><M HKB>GM>= LRLM>FL OA> ?HEEHPBG@ EBLM
GHM:MBHG NL>= BG MABL =H<NF>GM

X0A> G:F>L H? :;LMK:<M 1)( <E:LL>L B > 1)( <E:LL>L MA:M :
BGM>G=>= MH ;> BGLM:GMB:M>= :K> PKBMM>G BG BM:EB<
X%GLM:G<>L H? MA> 1)( <E:LL>L H? MA> LMKN<MNK:E LI><B?|
‘R :LLH<B:MBHGL F:GR H? PAB<A :K> H? MA> HG> MH F:GR |

PAHL> G:F> BL IK#<KderwedR. MA:M BL MA>BK O:EN> BL
=>M>KFBG>= ;:L>= HG MA> O:EN> H? HMA>K :LLH<B:MBHGL :
3A>MA>K MA> H;C><ML I:KMB<BI:MBG@ BG :LLH<B:MBHGL :K
K>I>MBMBHGL :K> :EEHP>= BL F:=> <E>:K ;R MA> ?HEEHPBG
<HGO>GMBHGL
b R =>?:NEM :EE :LLH<B:MBHGL :K>L>ML MA:M BL MA
K> NGHK=>K>= :G= K>I>MBMBHGL :K> =BL:EEHP>=
b 0 A $ordered,nonunique } :MMKB;NM> BL IE:<>= G>QM MH M
:LLH<B:MBHG >G=L MA:M :K> HK=>K>= :G= BG PAB<A K
:EEHP>= /N<A :LLH<B:MBHGL A:0> MA> L>F:GMB<L H?

c
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=
a
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+;C>oM1iG0a2 ?KHF MA> LMKN<MN K Btrhcturallp oBivaléhB Bl S MIA>
?HEEHPBG@ <HG=BMBHGL AHE=

X%? :Go2 :K> :MHFB< O:EN>L LN<A L LMKBG@L HK BGM>@ >Kl
LMKN<MNK:EER >JNBO:E>GM B? MA>R K> >JN:E :<<HK=BG @
H? MA> K>LI><MBO> 1)( MRI>

X%? :Go2 :K> NGHK=>K>= :LLH<B:MBHGL PBMAHNM K>I>MBMBH
LMKN<MNK:EER >JNBO:E>z BIBEMKNAMERKRFEERM>HNBO:E>GM |
LHF> >E>FeGIHOB<> O>KL:

X%? :Gow2 :K> HK=>K>= :LLH<B:MBHGL PBMA K>I>MBMBHGL MA
>JNBO:E>GM B? MA>R <HGM:BG MA> L:F> GNF;>K H? >E>F>G
H@ BL LMKN<MNK:EER >JNBO:®&>FKBWMNMMAL:FE>BFGEMIH?

X%? :Go2 :K> BGLM:G<>L H? 1)( <E:LL>L ?KHF MA> LMKN<MNK:
MA>R K> LMKN<MNK:EER >JNBO:E>GM B?

b ;HMA:Go2 :K> BGLM:G<>L H? MA> L:F> 1)( <E:LL :G=
b>'<A LLH<BoYBHG MIRN<MNK:EER >JNBO:E>GM MH MA>
<HKK>LIHG=BG @ :tol :H><B OMBBEHGOHRL:

OA> GHMBHG H? LMKN<MNK:E >JNBO:E>G<> BL NL>= MAKHN@AHNI
O:KBHNL <HG=BMBHGL HG MA> LMKN<MNK> H? +3( HGMHEH@B>L
LRGM:<MB< K:MA>K MA:G : L>F:GMB< GHMBHG _ MA:M BL BM <HF
MA:G MA>BK F>:GBG@ NG=>K : ?HKF:E L>F:GMB<L
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Example:
OA> <E:LL >QIK>LLBHG

ObjectUnionOf( a:Person a:Animal )

ObjectUnionOf( a:Animal  a:Person )

:><:NL> MA> HK=>K H? MA> >E>F>GML BG :G NGHK
%G <HGMK:LM MA> <E:LL >QIK>LLBHG

ObjectUnionOf( a:Person  ObjectComplementOf( a:Person )

BL LMKN<MNK:EER >JNBO:E>GM MH MA> <E:LL >QII:{>LLBHG
) i

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

___________________________________________________________________________________________________

/[>ML PKBMM>G BG HG> H? MA> >Q<A:G@> LRGM:Q>L > @ 4)( HK
G><>LL:KBER >QI><M>= MH ;> =NskoBled ;M>ERBFB G :NWIEB LAPQ
HGMHEH@R =H<NF>GML PKBMM>G BG LN<A LRGM:Q>L :K> <HGO>Kk
1)( <E:LL>L H? MA> LMKN<MNK:E LI><B?B<:MBHG

>QIK>LLBHG

ObjectUnionOf( a:Person a:Animal a:Animal )
NKBG@ |I:KLBG@ MABL >QIK>LLBHG LAHNE= ;> ?E:MM>G>= MH

ObjectUnionOf( a:Person a:Animal )

#K:FF:KL BG MABL =H<NF>GM :K> PKBMM>G NLBG@ MA> *" GHM:N
0::E>
Tablel. 0OA> *" *HM:MBHG

| Construct | sSyntax || Example

M>KFBG:E LRF;HEIESSEHEL:E"QBrﬁ%ﬁr;yBange'
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a finite sequence of
L>M H? M>KFBG E%%IEFBIQ E Licharacters

=>L<KB;>= BG !G@ matching the PNAME_LN

production of [SPARQL]

[GHGM>KFBG:E LR|fHEEL?: <> |[ClassExpression |

[S>KH HK FHK> |<NKER ;K [k €lassExpression } |
LIN:K> .

S>KH HK HG> K:<D>ML [ ClassExpression ]

:EM>KG:MBO> |O>KMB <: E|Asséttion | Declaration |

0A> ?HEEHPBG @ <A:KdelvhitefsL : K> <:EE>=

X =
X(
X)
X<
X>
X@
X/\

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
0
=
a
)
U
g

PR R PP RPR

Whitespace BL : F:QBF:E L>JN>G<> H? Ll:<> 1 AHKBSHGM:E M:; 1
1 :G= <:KKB:@> K>MNKG 1 <A:K:<M>KL GHM H<<NKKBG@ PB
<A:K:<Mx&mment BL : F:QBF:E L>JN>G<> H? <A:K:<M#KL MA:M LM:KM
1 <A:K:<M>K GHM >G<EHU>= BG= LBK HAR:K:<M>KL :G=

MA:M <HGM:BGL G>BMA>K : EBG> ?>>= 1 GHK : <:KKB:@> K>MN
3ABM>LIl:<> :G= <HFF>GML <:GGHM H<<NK PBMABG M>KFBG:E LRF
<HFF>GML <:G H<<NK ;>MP>>G :GR MPH M>KFB@uUE LRF;HEL :G= :
> B@GHK>= 3ABM>LB&MKH=N<>= :>MP>>G : |I:BK H? M>KFBG:E LI
MA> ?BKLM LRF;HE =H>L GHM >G= :G= MA> L><HG= LRF;HE =H>L C

%GM>@>KL A:K:<M>KL /MKBG@L (:G@N:@> 0:@L

*HGG>@:MBO> BGM>@>KL :K> =>?BG>= :L NLN:E

nonNegativelnteger := a nonempty finite sequence of digits
between 0 and 9

A:K:<M>KL :G= LMKBG@L :K> =>?7BGRDBEBIAINMABRALB> P:R :L BG 7
character BL :G :MHFB< NGBM H? <HFFNGB<:MBHG OA> LMKN<MNK> H
?NKMA>K LI><B?B>= BG MABL =H<NF>GM HMA>K MA:G MH GHM> N
1GBO>KL:E A:K:<M>K />M |30/IEGHE463HB&M>ONBO:E>GMER
1GB<H=> <HZUNICOBEBM 7:<A <A:KustM>KM <A MAKKH=N<MBHG

?KHF 4XKL78 H=> IHBGML :K> PKBMM>G L 1 ?HEEHP>= ;R MA> A>
H? MA> <H=3>stlihyBBAM: ?BGBM> L>IN>G<> H?lengthkH2M>KL :G= MA>
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LMKBG@ BL MA> GNF;>K H? <A:K:<M>KL BG BM OPH LMKBG@L :K>
<HGM:BG >Q:<MER MA> L:F> <A:K:<M>KL BG >Q:<MER MA> L:F> L>
PKBMM>G ;R >G<EHLBG@ MA>F BG =HN;E> JNHM>L 1 :G= NLBG
MKBIE>L >L<:IBGC @ROIETe# a®RsFE MH >G<H=> LMKBG@L <HGM:BGBG @
*HM> MA:M MA> =>?BGBMBHG ;>EHP :EEHPL : LMKBG@ MH LI:G L>

guotedString := a finite sequence of characters in which "
(U+22) and \ (U+5C) occur only in pairs of the form \"
(U+5C, U+22) and \\ (U+5C, U+5C), enclosed in a pair of "
(U+22) characters

(:G@N:@> M:@L :K> NL>= MH B=>GMB?R MA> E:G@N:@> BG PAB<A
OA>R K> =>?BG>= BG MARDEPEAINPITERAI BGPAB<A BAEEHPL 7
478 (G@N:@> M:@L :K> PKBMM>G ;R @K I>G=BX@<MAKF PBMA MA:

languageTag := @ (U+40) followed a nonempty sequence of
characters matching the langtag production from [ BCP 47]

*H=> % L :K> NL>= MH B=>GMB?R :GH&RoHNBBG=BOB=N:EL :D:
RDF Concepts 8

nodelD := a finite sequence of characters matching the
BLANK_NODE_LABEL production of [ SPARQIL

+GMHEH@B>L :G= MA>BK >E>F>GML :K> B=>GMB?B>= NLBG@ %GM
%=>GMB?BRRECBI8YR %WMARL +3( >QM>G=L +3( PAB<A NL>L 1GB?H
>LHNK<> %=>GMB?B>Kmhusl ;% L;LHENMNME. G MA> LMKN<MNK:E

LI><B?B<:MBHG %.%L K>IR(2)K<IEEGM>GPHR IMAL K> LMKN<MNK:EI
>JNBO:E>GM B? :G= HGER B? MA>BK LMKBG@ K>IK>L>GM:MBHGL :

%.%L <:G ;> PKBMM>G :L ?NEE %.%L ;R >G<EHLBG@ MA>F BG : |:B
1 ! <A:K:<M>KL OA>L> <A:K:<M>KL :K> GHM |I:KM H? MA> %.% ;N
JNHM:MBHG INKIHL>L MH B=>GMB?R :G %.% :L : 2NEE %.%

EM>KG:MBO>ER %.%L <:G ;> :;; KSPQABQM3>=0H. B&BL >G= HG>
<:@eclare : prefixnamepn: _ MA:M BL : IHLLB;ER >FIMR LMKBG@ ?HEEHP:
1 <A:K:<M>K _ ;R :LLH<BréfhBR @ BWAPBMKIPBAH.> LMKBG@
K>IK>L>GM:MBH®BI 2HEEBPME HR MA> K>F. BcGBG @><A:K:<M>KL
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. K>0OB:Mpaxc: LR : LEB@AM :;NL> H? M>KFBGHEH@R : IK>?BQ G:F
B=>GMB?B>= PBMA MA> IK>?BQ %.% BL :LLH<B:M>= PBMA :G= |AK
LMKBG@ K>IK>L>GM:MBHG LM:KML PBMA MA> IKpBQ %.% :LLH<B:
K> MRIB<:EER LAHKM>G>= MH E>LL O>K;HL> IphK:L>L LN<A :L :G

%? : <HG<K>M> LRGM:Q NL>L MABL % stould;KCHIBBMBHG F><A:GBLF
LNBM:;E> F><A:GBLF ?HK =><E:KBG@ IK>?BQ G:F>L "NKMA>KFHK:
GHM K>IK>L>GM>= BG MA> LMKN<MNK:E LI><B?B<:MBHG H? +3(
BFIE>F>GMnMBHGAB;BM MA> L:F> H;L>KO:;E> ;>A:0OBHK :L B? :EE :
%.%L P>K> >QIl:G=>= BGMH ?NEE %.%L =NKBG@ |:KLBG@ HG<K>N
" 4)( IRGMRDE Byntax8 :EEHP %.%L MH ;> :;;K>0B:M>= BG K>E:MBHG
MA> =H<NF>GM MA>R K> <HGM:BG>= BG %? NL>= LN<A F><A:GB
?KHF MA> :;HO> =>L<KB;>= :;;K>0B:MBHG F><A:GBLF O0A> :;;K>0B
LRGM:<MB< ?HKF H? JN:EB?B>= G:F>L ?KHF MAMI4)( *:F>LI:<>L LI>
Namespaces8 MA>K>?HK> BM BL RIHEFhh@edpadteK S2c KLMH
localname OABL :;;K>OB:MBHG F><A:GBLF AHP>0>K BL BG=>I>G=>G
G:F>LIl:<>L :G= <:G ;> NG=>KLMHH= :L : LBFIE> F:<KH F><A:GBLF |
IK>?BQ G:F>L PBMA MA> LLH<B:M>= %.%L

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
0
=
a
)
U
g

| fullRl = an IRl as defined in [ RFC3987], enclosed in a pair
: of < (U+3C) and > (U+3E) characters i
i prefixName := a finite sequence of characters matching the as
: PNAME_NS production of [ SPAROQIL ;
. abbreviatedIRl := a finite sequence of characters matching the i
PNAME_LN production of [ SPARQL :
VIRl = fullRl | abbreviatedIRI !

0:;E> =><E:K>L MA> [IK>?BQ G:F>L MA:M :K> <HFFHGER NL>= MAF
LI><B?B<:MBHG

Table2. ><E:K:MBHGL H? MA> /IM:G=:K= ,K>?BQ *:F>L

[Prefix name || Prefix IRI |
Irdf: [<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>|
Irdfs: <http://www.w3.0rg/2000/01/rdf-schema#> |
Ixsd: [<http://www.w3.0rg/2001/XMLSchema#> |
lowl: <http://www.w3.0rg/2002/07/owl#> |

%.%L PBMArdFKrdf3:Bx3d: L : Gowl: <H G L M B MeNdwed Mbgabulary H ?
+3( L =>L<KB;>= BG MA> ?HEEHPBG®@ L><MBHGL MA> %.%L ?Kt
OH<:;NE:KR MA:M :K> EBLM>= BG 0:;E> A:O> LI><B:E MK>:MF>GM

Table3. .>L>KO>= 2H<:;NE:KR H? +3( PBMA /I><E

lowl:backwardCompatibleWithl[owl:bottomDataPropertyljowl:bottomObjectProperty lowl:deprecated o
lowl:Nothing lowl:priorVersion lowl:rational lowl:real =
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c lowl: Thing lowl:topDataProperty  |lowl:topObjectProperty  |[rdf:langRange o
g lrdf:XMLLiteral [rdfs:comment [rdfs:isDefinedBy [rdfs:label o
S Irdfs:seeAlso [xsd:anyURI [xsd:base64Binary |xsd:boolean s

S Ixsd:dateTime xsd:dateTimeStamp |xsd:decimal |xsd:double s

€ Ixsd:hexBinary |[xsd:int [xsd:integer xsd:language s

g Isd:long |xsd:maxExclusive [xsd:maxInclusive xsd:maxLength s

o ixsd:minInclusive \xsd:minLength [xsd:Name |xsd:NCName s
ﬁ ksd:NMTOKEN [xsd:nonNegativelnteger|[xsd:nonPositivelnteger |xsd:normalizedStringfx:
o Ixsd:positivelnteger \xsd:short [xsd:string |xsd:token s
% Ixsd:unsignedint |xsd:unsignedLong [xsd:unsignedShort I B

&

U +GMHEH@B>L
~
; G +3( ontology BL :G BGOM:TG ##totogy 1)( <E:LL ?KHF MA> LMKN<MNK:E

LI><B?B<:MBHG H? +3( LAHPG BG "B@NK> MA:M L:MBL?B>L <>K
;>EHP O0A> F:BG <HFIHG>GM H? :G +3( HGMHEH@R BL BML L>M F
LMKN<MNK> H? PAB<A BL =>L£KXK8MBHBE NHEK>MA>M::BIEHBB:MBHG

;> MP>>G :G HGMHEH@R :G= BML :QBHFL BL : L>M :G HGMHEH®@R
:QBHFL MA:M :K> LMKN<MNK:EER >JNBO:E>GM [:KM ?KHF MA> :Q
<HGM:BG HGMHEH@R :GGHM:MBHGL J/bE<MBHKBG= BE&E>RHK> =>M:B
<:G :ELH BFIHKM HMA>K HGMHEH®@MBHG :L =>L<KB;>= BG

Figurel. 0OA> /MKN<MNK> H? +3( +GMHEH@B>L

OA> ?HEEHPBG@ EBLM LNFF:KB3>BL KE MMBK=xHGHB MBHELL? RIAMMN ;>
+3( HGMHEH@R

XOmust L:MBL?R MA> K>LMKB<MBHGL HG MA> |IK>L>G<> H? MA>
O>KLBHG %>%MBKIHF

XI:<A =:M:MRI> :G= >: OMBBIMMIBIE?BGMA> K>LMKB<MBHGL ?KHF
[><MBHGGHZ><MBHGK>LI><MBO>ER
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X 1. < ADataUnionOf DatalntersectionOf : GBatatypeRestriction BG
must L: MBL?R MA> K>LMKBBHMEBHeMUBPKE. KA <MBHG
__ K>LI><MBO>ER
X 1. < ADataSomeValuesFrom : G PataAllValuesFrom <E:LL >QIK>LLBHG BG
Omust L:MBL?R MA> K>LMKBBMWBHGI >ZHWHH G
K>LI><MBO>ER
X . < MDataPropertyRange :QBHROBGt L:MBL?R MA> K>LMKB<MBHG ?KHI

[><MBHG

X I': < ADatatypeDefiniton :QBHPOBGt L:MBL?R MA> K>LMKB<MBHGL ?KH
[><MBHG

X< =BK><MER BFROMKME-MBG®MRI :EE H? MA>L> K>LMKB<MBH
P>EE

OA> ?HEEHPBG@ EBLM LNFF:KBS>L :EE MA> ©@HB&=BMBHGL MA:M :C
K>JNBK>= MH L:MBL?R MH ;> :G +3( ( HGMHEH@R

X0A> HGMHEH@R %.% :G= MA> OOKUBHAVBLBR BPAPK>L>GM H7
K>LMKB<MBHGL HG NL:@> H? MA>X<NMBKG>= OH<:;NE:KR ?K|

X1:<A >GMBMRt BGO> :G %.% L:MBL?RBG@ MA> K>LMKB<MBHGL
H? MA> K>L>KO>= OH<:;NE:KR ?KHF /><MBHGL

XOmust L:MBL?R MA> MRIBG @ ><tHMBHWMX:BGML ?KHF

XOmust L:MBL?R MA> @QEH; E/X<oMBIKB<MBHG ?KHF

X1: <A =BK><MER BFOWKME-MBG®™MRH :EE H? MA>L> K>LMKB<MBH
P>EE

G BGLM G2>Motogy 1)( <E:inhy A:O> <HGLBLM>GM =><E:K:MBHGL :L
LI><B?B/>=MBBHG AHP>0>K MABL BL GHM LMKB<MER G><>LL:KR M
+3( HGMHEH@R

+GMHEH@R %.% :G= 2>KLBHG %.%

I'<A HGM m&yH@®> ordology IR PAB<A BL NL>= MH B=>GMB?R :G HGMH
:G HGMHEH@R A:L :G HGMH Etth@:R 9/8.066B HVGA E\Eiiol IRE>H @ R

PAB<A BL NL>= MH B=>GMB?R MA> O>KLBH@GyH?NWAGSG *++GMHEH@ R

GHM ;> > JN:E MH MA> HGMHEH@R %.% G HGMHEH@R PBMAHNM

<HGM:BG : O>KLBHG %.%

%.%L ?KHF MA> K>L>K0strmotQH NLNE:KR:G HGMHEH@R %.% HK : O>k
%.% H? :G +3( ( HGMHEH@R

OA> ?HEEHPBG@ EBLM IKHOB=>L <HGO>GMBHGL ?HK <AHHLBG@
+3( HGMHEH@B>L OABL LI><B?B<:MBHG IKHOB=>L GH F><A:GBLI
<HGLMK:BGML :<KHLL MA> >GMBK> 8mwuld AHLB>AKF M3{ MHHEL
=>M><M IKH;E>FL BG HGMHEH@B>L MA>R IKH<>LL

X%? :6G HGMHEH@R A:L :G HGMHEH@R %.% ;NM GH O>KLBHG
HGMHEH@R PBMA MA> L:F> HGM HEhd@ Rot%.QB|NMM GH O>KLBH

X%? :G HGMHEH@R A:L ;HMA :G HGMHEH@R %.% :G= : O>KLB}
HGMHEH@R PBMA MA> L:F> HGMHEH @ Rh&aldot: G= MA> L:F> O
>QBLM
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X EE HMA>K <HF;BG:MBHGL H? MA> HGMHEH@R %.% :G= O>Kl
MH ;> NGBJN> OANL MPH @9 A>&>G3H HIGWHEEH@ER 1% . % G =
GH O>KLBHG %.% LBFBE:KER :G HGMHEH@aR <HGM:BGBG @
<H>QBLM PBMA :GHMA>K HGMHEH@R PBMA MA> L:F> HGMHE
O>KLBHG %.%

0OA> HGMHEH@R %.% :G= MA> O>KLBHG %.% MH@>MA>K B=>GMB?F
ontology series _ MA> L>M H? :EE MA> O>KLBHGL H? : I:KMB<NE:K HGMF
: <HFFHG HGMHEH@R %.% %G >:<A HGMHEH@R L>KB>L >Q:<MER
K>@:K=>=curemMAG> /MKN<MNK:EER : O>KLBHG H? : I:KMB<NE:K F
BGLM:G<0rtbbhgMAY( <E:LL ?KHF MA> LMKN<MNK:E LI><B?B<:MBHG

L>KB>L :K> GHM K>IK>L>GM>= >QIEB<BMER BG MA> LMKN<MNK:E

>QBLM HGER L : LB=> >??><M H? MA> G:FBG@ <HGO>GMBHGL =>I
?HEEHPBG@ L><MBHGL

+GMHEH@R H<NF>GML

G +3( HGMHEH@R BL :G :;LMK:<M GHMBHG =>?BG>= BG M>KFL H
LI><B?B<:MBHG !:<A HGMHEH @RolBdy dicuiHenB : MAB <BMA : G

IARLB<:EER <HGM:BGL MA> HGMHEH@R LMHK>= BG : I:KMB<NE:K |
=H<NF>GM K>?E><ML MA> >QI><M:MBHG MA:M : E:K@> GNF;>K H?
BG IARLB<:E M>QM =H<NF>GML PKBMM>G BG HG> H? MA> LRGM:Q
AHP>0>K :K> ?K>> MH =>0BL> HMA>K MRI>L H? HGMHEH@R =H<N
BGMKH=N<> HMA>K P:RL H? IARLB<:EER LMHKBG@ HGMHEH@B>L

+GMHEH@R =H<NF>GML :K> GHM K>IK>L>GM>= BG MA> LMKN<MNK
:G= MA> LI><B?B<:MBHG H? +3( F:D>L HGER MA> ?HEEHPBG@ MF
MA>BK G:MNK>

X1:<A HGMHEH@R =H<NF>GM <:G ;> :<<>LL>= ?KHF :G %.% ;R
JIIKHIKB:M> IKHMH<HE

X1: <A HGMHEH@R =H<NF>GM <:G ;> <HGO>KM>= BG LHF> P>E
:G HGMHEH@R B > B G Mirtoldgy B L M EG kb PR HNFAM A >
LMKN<MNK:E LI><B?B<:MBHG

Example:

G +3( MHHE FB@AM IN;EBLA :G HGMHEH@R :L : M>QM =H<NF>G
i ?NG<MBHG:E LMREXMBREM:®= L*<>LLB;E> ?KHF MA>; % . %

! <http://www.example.com/ontology> G +3( MHHE <HNE= :ELH =>0BL> : L<A>
?HK LMHKBG@ +3( HGMHEH@B>L BG : K>E:MBHG:E =:M:;:L> %G
P LN;L>M H? MA> =:M:;:L> K>IK>L>GMBG@ MA> BG?HKF:MBHG :;HNN
i <HKK>LIHG=L MH HG> HGMHEH@R =H<NF>GM OH IKHOB=> : F><A
i MA>L> HGMHEH@R =H<NF>GML MA> +3( MHHE LAiHNEz B=>GMB"
iLN;L>ML PBMA =BLMBG<M %.%L |

OA> HGMHEH@R =H<NF>QbhoHl® ;>G: HGMHBHE@RPKHF MA> %.%L
=>M>KFBG>= ;R MA> ?HEEHPBG@ KNE>L
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X%P?=H>L GHM <HGM:BG :G HGMHEH@R %.% :G= <HGL>JN>G
<HGM:BG : O>KLBHG %.% >BMA>K MA@mé& WA> HGMHEH@R =1
:<<>LLB;E> ?KHF :GR %.%

X%P?<HGM:BGL :G HOIMNMHE&ER O KABHG %.% MA>G MA> HGMHIE
=H<NF>©®Mhddld ;> :<<>LLB;E> ?KBHF MA> %.%

X%P?<HGM:BGL :G HOIMBEH @R RKA.BH O 80>% MA> HGMHEH@R
=H<NF>©Mhddld ;> :<<>LLB;E> ?K\WHF 2NMAM 26> FBIIK> B?

MA> <NKK>GM O>KLBHG H? MA> HG MMHAEHIDRAL> KBMHE BI@R M
=H<NF>©®Mhddld :ELH ;> :<<>LLB;E> GIKHF MA> %.%

OANL MA> =H<NF>GM <HGM:BGBG@ MA> <NKK>GM O>KLBHG H? :C
% .Gbshould ;> :<<>LLB;BE> 2HF<<>LL : :KMB<N®&:KHG>KLBHG H?
G>>=L MH DGHP MA:M O>¥YILBWHG |HGMKIEBHGTBRY=B<NF>GM H? MA> O:
should MA>G ;> :<<>LLWB;E> ?KHF

Example: i

G HGMHEH@R =H<NF>GM H? :G HGMHEH@R MA:M {:HGM:BGL :G H
<http://www.example.com/my> ;NM GH O>KLBHG %.% LAHNE= ;> :<<>LLB;E> "
% Gittp://www.example.com/my> %G <HGMK:LM :G HGMHEH@R =H<NF>GM
HGMHEH@R MA:M <HG M <Btp:Uwwiv.dxBrdleldom/@yR %6 2%b: i
O > K L B Ki@tp%wosv.example.com/my/2.0> LAHNE= ;> :<<>LLB;E> ?KHF MA> %.¢
<http://www.example.com/my/2.0> % G ;HMA <:L>L MA> HGMHEEH@R =H<NF>G
;> :<<>LLB;E> ?KHF MA> K>LI><MBO> %.%L NLBG@ |MA> $00, IKHM

___________________________________________________________________________________________________

+3( MHHEL PBEE H?M>G G>>= MH BFIE>F>GM ?NG<MBHG:EBMR L
IKH<>LLBG@ PA>K> HGMHEH@R =H<NF>GML F:R ;> LMHK>= :M :==:
MA> HG>L =B<M:M>= ;R MA>BK HGMHEH@R %WayoL :G= O>KLBHG %.¢
B FIE>F>€&dilection F><A:GBLF PA>G : MHHE BL NL>= MH :<<>LL :G HG
=H<NF>GM : M A tHKE=BKMKEM =B??DK>GM: %<%L.L MA>

HGMHEH@R =H<NF>GM ?KHF MA>K> BGLM>:= 0A> K>LNEM H? :<<:>
=H<NF>GNItKH# > MA> L:F> :L B? MA> HGMHEH@R P>K> :<<>LL>= 7
"NKMA>KFHK> HG<> MA> HGMHEH@R =H<NF>GM BL <HGO>KM>= B
HGMH&#L@ R:MBL?R MA> MAK>> <HG=BMBHGL ?KHF MA> ;>@BGGBG
L:F> P:R :L B? BM MA> HGMHEH@R =H4NFEHRGMWWBKNE<Y<>LL>= ?KHI
K>=BK><MBHG F><A:GBLF BL LI><B?B>= _ MABL BL :LLNF>= MH ;>
=>|>G=>GM

Example: i

OH >G:;E> H?? EBG> IKH<>LLBG@ :G HGMHEH@R =EH<NF>GM MA:I
s HO> KNE>L _ LAHNE= ;> <hktpF B ekampkicohfmy> FB @ AM

;> LMHK>= BG : ?BE > <fiedfusili@&abontctagiesfexample.owl> OH i

:<<>LL MABL HGMHEH@R =H<NF>GM :G +3( MHHE FB@AM K>=Bk
<http://www.example.com/my> :G= :<MN:EER :<<>LL MA> HGMHEH@R =H<NF>
<file:///usr/local/ontologies/example.owl> O0A> HGMHEH@R H;M:BG%: ?M>K <<>L

HGMHEH@R =H<NF>GM LAHNE= L:MBL?R MA> NLN:E :<<>LLB;BEB!

___________________________________________________________________________________________________
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HGMHEH@R <HGM:BGL HGER MA> HGMHEH@R %.% : MA>G MA> HG
<http://www.example.com/my> :G= B? MA> HGMHEH@R <HGM:iBGL ;HMA MA>
%.% :G= MA> O>KLBHG %.% MA>G HG> H? MA>F LAEHNE: 7> >IN E
<http://www.example.com/my>

2>KLBHGBG@ H? +3( +GMHEH@B>L

OA> <HGO>GMBHGIBRAIGKIFOB=> : LBFIE> F><A:GBLF ?HK O>KLBHGB
HGMHEH@B>L G HGMHEH@R L>KB>L BL B=>GMB?B>= NLBG@ :G
O>KLBHG BG MA> L>KB>L BL (LLB@G>=: =B??>K>GM O>KLBHG %.¢
MA> HGMHEH@R K>IK>L>GMBG@ MAshauNiKK>& ¥>0OKIEBBHG H? MA> |
?KHF MA> HGMHEH@R %.% :G= B? IK>L>GM M BML O>KLBHG % .Y%
=H<NF>GML H? MA> IKsioBH;ML: O>KIUBHEXr LHE>ER ?KHF MA>BK
K>LI><MBO> O>KLBHG %.%LOBCGC MAGHBE MEHEEHBHRGL>KB>L BL <K>:I
MA> HGMHEH @ RO=shball K>GEBt <b?MA> HG> :<>LLB;E> ?KHF MA> HGMEt
:G=skBoMd :ELH ;> :<<>LLB;E> ?KHF BML O>KLBHG %.%

Example: E

0OA> HGMHEH@R =H<NF>GM <HGM:BGBG@ MA> <NKK>GM O>KLBHC
" FB@AM ;> :<<>LLB;EshthwAv.Bkampleccdh/my> L P>EE L ?KHF

' MA> O>KLBHG <hitp#/BvdBexabtplécom/my/2.0> 3A>G : G>P O>KLBHG

BL <K>:M>= MA> HGMHEH@R =H<NF>GM H? MA> IK>OBHNL O>KLE
I :<<>LLB;E =ht®K/av.example.com/my/2.0> MA> HGMHEH@R ZH<NF>GM H?

' MA> G>P O>KLB H Ghttp/E&Ew.exarnplR.com/my/3.0> LAHNE= ;>

P Fi=> 1<<>LLB;E> Zhth:Avyid.BkAmple.com/my> : G =
<http://www.example.com/my/3.0> ;

%FIHKML

G +3( HGMHEH@R <:G BFIHKM HMA>K HGMHEH@B>L BG HK=>K M
>GMBMB>L >QIK>LLBHGL :G= :QBHFL MANL IKHOB=BG@ MA> ;:LE
FH=NE:KBS:MBHG

iExampIe: i

LLNF> MA:M HG> P:.GML MH =>L<KB;> K>L>:K<A IKI—§|C><ML S HNM
+ BG?HKF:MBHG :;HNM MA> IKHC><ML :G= MA> =BL>:L>L BG MA> L:
i <NF;>KLHF> 0A>K>?HK> HG> FB@AM <®=>;NMNM EBLX:IMY¥ HGMHEH
P iG= o L>1:K:M> KDGNMHHEM @RHC><ML  OAB HHNEM HIFHEEERM

' HK=>K MH @:BG :<<>LL MH MA> <E:LL>L K>IK>L>GMBG®@ =BL>:L>I
MA> =BL>:LOIPRKBFPKBMBG@ K'A> :QBHFL H?
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"KHF : IARLB<:E IHBGM H? OB>P :G HGMHEH@R <HGM:BGL : L>M |
:L MdirectlylmportsDocuments ::LLH<B:MBHG MA>L> %.%L B=>GMB?R MA> H
=H<NF>GML H? MA> =BK><MER BFIHKM>=< MHESHMIORBH @B>L :L LI><B?E
E H @d#rectl imports K>E:MBHG ;> MP>>G HGMHEH@B>L LAHPG BG "B@N|
directlyimports :LLH<B:MBHG BL H;M:BG>= ;R :<<>LLBG@ MA> =BK><ME
=H<NF>GML :G= <HGO>KMBG@ MA>F BGMHmMp& KHBENBHG@ B>L O0A
i >MP>>G HGMHEH@B>L LAHPEoBG: L'BHW<BKMBHG MBAL> MA> MK:GLBMI
<EHLNK> H? =BK><MER BFIHKM LdiréétgInipBr@ N:Gimpontd LH<B:MBHGL
:K> LAHPG :L =>KBO>= :LLH<B:MBHGL LBG<> MA>BK O:EN>L :K> =
M AdirectlyimportsDocuments :LLH<B:MBHG +GMHEH@R =H<NF>GML NLN:EE
directlylmportsDocuments LLH<B:MBHG % GdiretilydipdttsL MG M A >

imports :LLH<B:MBHGL :K> MRIB<:EER GHM LMHK>= BG HGMHEH@R
=>M>KFBG>= =NKBG@ |:KLBE®@BHAI><B?B>= BG

Example:

c
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0OA> ?HEEHPBG@ HGMHEH@R =H<NF>GM <HGM:BGL
HGMHEH@R <HGM:BG>= BG MA> HGMHEH@R =H<NF
<http://www.example.com/my/2.0>

HGMHEH@F
M :<<>LLB;E

Ontology(  <http://www.example.com/importing-ontology>
Import(  <http://www.example.com/my/2.0> )

0OA> %.%L B=>GMB?RBG@ MA> HGMHEH@R =H<NF>GML H? MA> =B
<:G ;> K>=BK><M>= U>=NBHKHB'HK B@:FIE> BG HK=>K MH :<<>LL

MA> HGMHEH@R =H<NF>GM ?KHF : EH<:E <:<A> MA> HGMHEH@R
<http://www.example.com/my/2.0> FB@ AM ;> K>=8ilk:#/adllocal/M H :
ontologies/imported.v20.owl> *HM> MA:M MABL <:G ;> =HG> PBMAHNM <A:G

HGMHEH@R =H<NF>GM H? MA> BFIHKMBG @ HGMHEEH@R

O Aimportclosure H? :G HGMBEH@QRM <HGMiBGBE®A> HGMHEH@B>L MA
O BFIHKML OA> BFIH®thoul&Ehbt NKE NMH:BG HOMHEDP@ R=A
MA:M

X001 :GH2 :K> =B??>K>GM HGMHEH@R O>KLBHGL ?KHF MA> L:F:
HK

X01 <HGM:BGL :G HGMH BWi@mdempatbleMidth MPEBHIGA MA> O:EN>
>JN:E MH > BMA>K MA> HGMHEH®R %.% HK MA> O>KLBHG %.

O Aaxiomclosure H? :G HGMBEHWAR LF:EE>LM L>M MA:M <HGM:BGL :EE
?KHF >:<A HONBIGEMARBFIHKN® REMAN:EEEE HEHGRFHNL BG=BOB=N:EL
standardized apart _ MA:M BL MA> :GHGRFHNL BG=BOB=N:EL ?KHF =B?7?>
MA> BFIHKM ©@EKENKK>HM>= L ;>BGC @>=<BPRPEBG2BKI ? NXMA>K
=>M:BEL
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+GMHEH@R GGHM:MBHGL

G +3( HGMHEH@®R <HGM:BGL : L>M H? :GGHM:MBHGL O0A>L> <:G
BG?HKF:MBHG PBMA :G HGMHEH@R _ ?HK >Q:FIE> MA> HGMHEH®@
=BL<NLL>= BG FHKExMBNGBEBGGGHM:MBHG <HGLBLML H? :G :GGH
IKHI>KMR :G= :G :GGHM:MBHG O:EN> :G= MA> E:MM>K <:G ;> : EB
:GHGRFHNL BG=BOB=N:E

i ontologyAnnotations  :={  Annotation }

+3( IKHOB=>L L>0O0>K:E ;NBEM BG :GGHM:MBHG IKHI>KMB>L ?HK |
NL:@> H? MA>L> :GGHM:MBHG IKHI>KMB>L HG >GMBMB>L HMA>K |
=BL<HNK:@>=
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X 0 Apwl:priorVersion :GGHM:MBHG IKHI>KMR LI><B?B>L MA> %.% H?
O>KLBHG H? MA> <HGM:BGBG@ HGMHEH®@R
X 0 A swl:backwardCompatibleWith :GGHM: MBHG IKHI>KMR LI><B?B>L MA>
IKBHK O>KLBHG H? MA> <HGM:BGBG@ HGMHEH@R MA:M BL
<NKK>GM O>KLBHG H? MA> <HGM:BGBG@ HGMHEH@R
X 0 A swliincompatibleWith :GGHM:MBHG IKHI>KMR LI><B?B>L MA> %.%
O>KLBHG H? MA> <HGM:BGBG@ HGMHEH@R MA:M BL BG<HFI
O>KLBHG H? MA> <HGM:BGBG@ HGMHEH®@R

:GHGB<:E ,:KLBG@ H? +3( +GMHEH@B>L

):GR +3( MHHEL G>>ontdléhylparsitgK MMA> IKH<>LL H? <HGO>KMBG @
:G HGMHEH@R =H<NF>GM PKBMM>G BG : I:KMB<NE:K LRGM:Q BGM
>|1>G=BG@ HG MA> LRGM:Q NL>= MA> HGMHEH@R |I:KL>K F:R G>>
:K> NL>= BG MA> HGMHEH@R :L > GMBMB>L H? PAB<A MRI> O0ABL
>QMK:<M>= ?KHF =><E:K:MBHGL _ :QBHFL MA:M LLH<B:M> %.%L F
K>?>K>NMMWBHGHK FHK> BG?HKF:MBHG :;HNM =><E:K:MBHGL

Example:

G HGMHEH@R |:KL>K ?HK MA> HGMHEH@R =H<NF>
>G<HNGM>K MA> ?HEEHPBG@ MKBIE>L

GML PKBMM>G

a:Father  rdfs:subClassOf _iX.
i _:x owl:someValuesFrom a:Child
i _:X owl:onProperty a:parentOf

"KHF MABL :QBHF :EHG> BMapBdrett® B L<EG K;CA:xMAMK : =:M:
IKHI> KMR Gt BAK<E:LL HK : =:M:MRI> %G HKE:>K MH =BL:F
MA> MRI>L H? MA>L> %.%L MA> |:KL>K G>>=L MH EHHD :M MA> =
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HGMHEH@R =H<NF>GM ;>BG@ |:KL>= :L P>EE :L M}:AHL> BG MA> -
BFIHKM>= HGMHEH@R =H<NF>GML

%G +3( MA>K> BL GH K>JNBK>F>GM ?HK : =><E:K:MBHG H? :G >G
IK><>=> MA> >GMBMR L NL:@> BG HGMHEH@R =H<NF>GML ?NKMAZ
>GMBMB>L <:G ;> |[E:<>= BG BFIHKM>= HGMHEH@R =H<NF>GML :G
> <R<EB< %G HK=>K MH IK><BL>ER =>?BG> MA> K>LNEM H? HGM
LI><B?B<:MBHG =>? B ndniddlparsiGgH MG HG (H ?| : Knhay K

BFIE>F>GM I:KLBG@ BG :GR P:R BM <AHHL>L :L EHG@ :L BM IKH=
LMKN<MNK:EER >JNBO:E>GM MH MA> K>LNEM H? <:GHGB<:E I:KLB

G +3( HGMHEH@R <HKK>LIHG=BG@ DH: <G>HLGBLHEEH®R =H<NF>G
@BO>Gl %:.G6;> H;M:BG>= NLBG@ndisatparsitgBKABSIA EE
LM>IL H? MABriustKH <4 MNI<I<>LL?NEER <HFIE>M>=

CP1 ):D>AlDoc : G #Processed >JN:E MH MA> >FIMR L>M :G= F:D>
ToProcess >JN:E MH MA> L>M <HGM3EIBGBG@ HGER MA> %.%

CP2 3ABBProcess BL GHM >FIMR K>FHO> ?BHEK;BMKXR ®?%
BL GHM <HGkc&eed= IB&?HKF MA> ?HEEHPBG@ LM>IL

CpP21 .>MKB>0> MA> HGM HDEMKMAL= HICNB>BM=MBG G

CP22 1LBG@ MA> KNE>L H? MA> KXE>G=GMAIRGIM:QA>G:ERS>
L>Décl(D) H? =><E:K:MBHGL >QIBBGBEMER>IK>M>GM BG
Imp(D)) H? %.%L H? HGMHEH@R =H<NF®GML =BK><MER BF

CP 2.3 ==D) MAdIDoc :=EMMPocessed :G= :== >: <A %.% ?KHF
Imp(Di) MFbProcess

CP3 "HK >:<A HGMHEH® B&Dbbs NF>IGPMIKF MA> ?HEEHPBG @ LM>I1

CP 3.1 HFINM> MAIDecEN : L MA> NG BH GDecHDM AM Al>> M
L>Mécl(D) ?HK >:<A HGMHEH®@RA= M<BIF >6BK><MER HK
BG=BK><MER BFIKKMMA>BGMHH? :EE =><E:K:MBHGL EB
0:;E> 0 AAllReelfD) must L:MBL?R MA> MRIBG@ <HGLMK:BGN
?KHB<MBHG

CP 3.2 K>:M> :G B®bM: TG Mwcotogy 1)( <E:LL ?KHF MA>
LMKN<MNK:E LI><B?B<:MBHG
CP 3.3 1LBG@ MA> KNE>L H? MA> KXXE@O=GCGMINBIOM:Q :G:ERS>

‘R BGLM:GMB:MBG@ :IIKHIKB:M> <E:LL>L ?KHF MA> LMK
LI><B?B<:MBHG 1L> MAH#DecK)BEMK: MBH:GLBEAGN : M >
%.%L B? Gmost>= IBM.B;E> MH =BL:F;B@N:M> :EE %.%L

CP4 "HK >:<A I:BK H? HGMHES @GRAT=BAEING>IONKIA MA: M
MA> E:MM>K BL =BK><MER BFlaggtMPt+ BEMH MA> ?HKF>K
directlylmports LLH<B: M@ G H?

CP5 "HK >:<A HGMHEH® B&iBbs NE>HMiMpdkts :LLH<B:MBHG
HGp MH MA> MK:GLBM B @rectiyglbpbitdN K & LHHX BIMEPH G H?
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CP6 "HK >:<A HGMHEH® B&IDbe NFSGNKODMBA: MG + 3 (
HGMHEH@ROp MWt M:BBL?R :EE MA> K>UMKBBMBHGL EBLM>

%M BL BFIHKM:GM MH NG=>KLM:G= MA:M <:GHGB<:E I'KLBG@ F>K:
I'KLBG@ IKH<>LL :G= MA:M :G BFInlayRAHGIE FBBHGIAB L+ BKH<>LL

BG GNF>KHNL P:RL %G HK=>K MH >G:;E> >??B<B>GM |:KLBG@ +=<
>G<HNK:@>= MH PKBM> HGMHEH@B>L BGMH =H<NF>GML ;R IE:<B(
;>?HK> MA> :QBHFL MA:M NL> MA>L> %.%L AHP>0>K MABL BL GH
<HG?HKF:G<>

"NG<MBHG:E /MRE> /RGM:Q

functional-style syntax ontology document BL : L>IJN>G<> H? 1GB<H=> <A:K:<M>K
UNICODE8 :<<>LLB;E> ?KHF LHF> %.% ;R F>:GL H? MA> LM:G=:K= |K]|
BML M>QM FoMotogybbcvhénr IKH=N<MBHG H? MA> @K:FF:K =>?BG>= B
LI><B?B<:MBHG =H<NF>GM :G= BM <:G ;> <HGO>KM>= BGMH :G H(
<:GHGB<:E I'KLBG@ |IKH<I>kIMBHIGGKBHMABK |I:KML H? MABL
LI><B?B<:MBHG =H<NF>GM ?NG<MBHG:E ¢dhbURRENL:RGM:Q HGMHE|
MA> 10" >GRHGCBCIB 7
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ontologyDocument :={ prefixDeclaration } Ontology
prefixDeclaration = 'Prefix’ (' prefixName '=' fulllRl )
Ontology =

'‘Ontology"' '(' [ ontologylRI [ versionIRI ]]

directlyimportsDocuments

ontologyAnnotations

axioms

'y

ontologylRl = IRl
versionlRl = IRl
directlylmportsDocuments = {'Import' ‘(' IRI '}
axioms :={ Axiom }

I'<A I:KM H? MA> HGMHEH @R =pefiRkDEcta@fidbn F M-<AEBIGA M A >

IK>?BQ G:F> :G= :LLH<B:M>L BM PBMA : IK>ABQ<®WGCH :B& HGMHEHQ@
‘M FHLM HG> LN<A =><E:K:MBHGMusKndtk=<BEQKG: F3K>GB B M

G:F> EBLM>= BG 0:;E> ,K>?BQ =><E:K:MBHGL :K> NL>= =NKBG @
. K>0B:M>= %. %L BG MA> HGMHEH@R =H<NF>GM _ MA:M BL [|:KM

=H<NF>GM F:Msabhveat@M AKH=N<MBHG _ BGMH ?NEE %.%L OABL Bl
?HEEHPL

XO0A> ;;K>0B:M>= %.% BL LIEBM BEMNH I:: Ki>RB M I ::F>=

BG<EN=BGI® MAA:K:<M>K _ :G= MA> KH>FHBEGBBRGI@KM
MA>1 <A:K:<M>K
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XIBMA>K 0:;E> HK MA> IK>?BQ =><E:K:MBHGL H? MA> HGMHI
[:KL>wst <HGM:BG : =><pnK:MBHEB MBG @ BM PBMA : IK>?BQ %

X0A> K>LNEMBG@ ?NEE %.% BL H;M:BG>= ;R <HG<:M>G:MBGA@
HPI PBMAOA> K>LNENMB G@: ©:BB= %.%

Example: :

OA> ?HEEHPBG@ BL : ?NG<MBHG:E LMRE> LRGM:Q EHGMHEH@R =t
r HGMHEH@R PBMA Mhp/mMGvtdiEpile@drn/éatologyl> O0A> % . %

i <http://www.example.com/ontologyl#> BL :LLH<B:M>= PBMA MMABK>?BQ G:F>

' IK>?BQ BL H?M>G <:EE>= >FIMR HK =>?2:NEM OABL HGMHEH@
| PAHL> HGMHEH@R =H<NF>GM L A+htbE/wwwexamptelcom/= 2 KHF

» ontology2> :G= BM <HGM:BGL :G HGMHEH@R :GGHM:M:BHG IKHOB=BCG
t HGMHEH@R :G= : LBG@E> LN;<E:LL :QBIHBL A :GHK>=OB:M>= %.%
 BGMH M A =htthi&viEv.&xabtple.com/ontologyl#Child> =NKBG @ |:KLBG@ O0A>

" IK>?BQ @®tA$<<NKL BG 0:;E> :G= MA>K>?HK> =H>L:GHM G>>= MH
| =><E:K>= BG MA> HGMHEH@R =H<NF>GM

Prefix(:(=  <http://www.example.com/ontologyl1#> )
Ontology(  <http://www.example.com/ontology1>
Import(  <http://www.example.com/ontology2> )
Annotation( rdfs:label "An example")

SubClassOf(  :Child owl:Thing )

"M:MRI> ):IL

+3( HGMHEH@B>L <:G K>?>K MH P>EE DGHPG =:M: O:EN>L LN<A
l:<A DBG= H? LN<A O:HiitatypeBL:G=EMA> L>M H? :EE LNIIHKM>=
=:M:MRI>L B Ldatatie map: =:M:MRI> F:l BL GHM : LRGM:<MB< <HGLM
BM BL GHM BG<EN=>= BG MA> LMKN<MNK:E LI><B?B<:MBHG H? +3
=:M:MRI> F:l BL B=>GMB?B>= ;R :G %%.% :G= BM <:G ;> NL>= BG +3
=>L<KB;A2P=<BIBHG!: <A =:M:MRI> BG : =:M:MRI> F:l BL =>L<KB;>= ;R
?HEEHPBG@ <HFIHG>GML

X OAwaluespace BL : L>M =>M>KFBGBG@ MA> L>M H? O:EN>L H? M
IE>F>GML H? MA> O:EN>dhthvaliesKk> <:EE>=

X 0 Atexical space BL : L>M H? LMKBG@L MA:M <:G ;> NL>= MH K>?>
O:EN>L !'<A F>F;>K H? MA> E>Q Bxicdl fa&rin < >GBLBM EH> =
F:l1l>= MH : I:KMB<NE:K =:M: O:EN>

X OAfacetspace BL : L>M H? I:BKLFH? MPASSRBKEG %.%
<:EE xonstrainingfacet :Gw¥BL :G :K;BMK:KR =:M: O:EN> <:EE>= MA:
constrainingvalue !:<A LN<A |I:BK BL F:ll>= MH : LN;L>M H? MA> O:
Ll:<> H? MA> =:M:MRI>
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+3( MHHAUWSILLNITHKM MA> +3( =:M:MRI> F:l =>L<KB;>= BG MA> K>L
L><MBHG )HLM =:M:MRI>L :K> M:D>G ?KHF MA> L>M H? 4)( /I<A>F:
XML Schema Datatypes8 MA> . " LI><HRDB €omM&ts@ "HK MA>

LI><B?B<:MBHG ?HK BGM-ROEPVAB\HIGERAR 8> 9 AMKEBIE&:IMB O >
=>?BGBMBHGL H? MA>L> =:M:MRI>L :K> [IKHOB=>= ;R MA> K>LI><M
=H<NF>GM F>K>ER IKHOB=>L @NB=:G<> HG AHP MH BGM>KIK>M M
BG MA> <HGM>QM H? +3( "HK :EE MA>L> =:M:MRI>L AHP>0>K N
M Aermative constraining facets MA:M +3( nmustHERLIHKM OABL L><MBHG :ELH
<HGM:BGL MA> <HFIE>M> GHKF:MBO>owkreg@8 GMBHGL H? MA> =:M:N\
owlrational :L MA>L> =:M:MRI>L A:O> GHM ;>>G M:D>G ?KHF HMA>K L

+3( MHHELNIIHKM <HGLMK:BGBG@ ?:<>ML GHM B=>GMB?B>= :L (
=:M:MRI>L GHM F>GMBHG>= BG MABL =H<NF>GM %? LN<A :G >QM
<HGLMK:BGBG@ ?:<>ML HK =:M:MRILSthémabtatypés/B<A>F: 7

MA>should ;> LNIITHKM>= BG : F:GG>K <HGLBLM>GM PBMA MA>BK K>L
BG 4)( /I<A>F:

.>:E *NF;>KL ><BF:E *NF;>KL :G= %GM>@ >KL

0A> +3( =:M:MRI> F:| IKHOB=>L MA> ?HEEHPBG@ =:M:MRI>L ?HK
K>:E GNF;>KL =><BF:E GNF;>KL :G= BGM>@>KL

X owl:real

X owl:rational

X xsd:decimal

X xsd:integer

X xsd:nonNegativelnteger
X xsd:nonPaositivelnteger
X xsd:positivelnteger

X xsd:negativelnteger

X xsd:long

X xsd:int

X xsd:short

X xsd:byte

X xsd:unsignedLong

X xsd:unsignedint

X xsd:unsignedShort

X xsd:unsignedByte

Feature At Risk #1: owl:rational support

Note: This feature is "at risk" and may be removed from this specification based
on feedback. Please send feedback to public-owl-comments@w3.org. For the
current status see features "at risk" in OWL 2
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0 Aowlrational =:M:MRI> FB@AM ;> K>FHO>= ?KHF +3( |B? BFIE>F>GM
>QI>KB>G<> K>O>:EL IKH;E>FL PBMA LNIIHKMBG@ |[MABL =:M:MRI:

"HK >:<A =:M:MRI> ?KHF MA> :;HO> EBLM MAXdd:BKB>?B-@GMB?B>= ;R
MA> =>?BGBMBHGL H? MA> O:EN> Ll:<> MA> E>QB<:E Ll:<> :G= M
IKHOB=>= ;R 4)( XMA SéhenTa Datatypes8 ?NKMA>KFHK> MA> GHKF:MBO:
<HGLMK:BGBG@ ?:<>ML Rddiknilhblosive: MsdivhBAdlnclusive

xsd:minExclusive : Gxsd:maxExclusive G +3( B FI1E>F >rGayl LNNBIHH&K M

:EE E>QB<:E ?HKFL H? MA>L>mastM:WVMIRHXIM AM E>0BM MBAW E>QB<:E
?HKFL EBLM>= BG /><MBHG H? XM SchdmaDatatypedBRI>L 7

PAB<A <:G ;> F:ll>= MH MA> IKBFBMBO> O:EN>L <HFFHGER ?HNG=
BFIE>SF>GM:MBHG IE:M?HKFL

OA> =:M:MHK:edl : Gowlrational :K> =>?BG>= :L ?HEEHPL
Value Spaces.

X 0A> O:EN> LowkreaHB’L MA> L>M H? :EE K>:E GNF;>KL

X 0A> O:EN> Lowkratidh&l BL MA> L>M H? :EE K:MBHG:E GNF;>KL 9
LN;L>M H? MA> O:@&WNrealL1:€= BM <HGM:BGL MA> O:EN> LIl:<>
xsd:decimal :G= MANKstH GNFEKB< =:M:MRI>L EBLM>= :;HO> :L P>

Lexical Spaces.

X OApwlreal =:M:MRI1> =H>L GHM =BK><MER IKHOB=> :GR E>QB«<:|
X 0 Apwlrational =:M:MRI> LNIIHKML E>QB<:E ?HKFL =>?BG>= ;R M/
@K:FF:K PABM>LI:<> PBMAGBG; MB® @HKKREst KGt =
;> BG<EN=>= BG MA>oEkQidal: E:CGHKBGKRE> JNHM>L K> NL>=
MH BGMKH=N<> M>KFBG:E LRF;HEL

numerator '/ denominator

$>Kpumerator BL :G BGM>@>K PBMA MA> LRGM:Q :L LI><B?B>=
xsd:integer =: M: MR | >den@ninator BL : IHLBMBO> GHGS>KH BGM>@ >
PBMA MA> LRGM:Q :L xsthint®g)@rB=>M 2MKIMAGHM <HGM:BGBG @
MA> IENL LB@G !:<A LNowW:rEte@BELEF?HKF MA MA>

K:MBHG:E GNF;>K H;M:BG>= ; Rnunk@®B=BRAVMADCENENN> H?

H @enominator G +3( BFIE>F>Gay LMIBHHEM :EE LN<A E>QB<:E
?HKFL AHPm@Bt>IKN IBHMKM :M E>:LM MA> E>QB<:E ?HKFL PA>K>
GNF>K:MHK :G= MA> =>GHFBG:MHK x$d#or®yG MA> O:EN> Ll:<>

Facet Spaces. 0A> ?:<>M L lowlxdal HG awl:rational : K> =>?BG>= BG 0:;E>

Table4. 0A> ":<>M /I|: owlredd 2 G swl:rational
“ Each pair of the form... || ...is mapped to... ||
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xsd:mininclusive v
PA>KBL ?KHF MA> Eﬁ'l\’ﬁz:lx
L1:<> ddwPreal

xsd:maxinclusive v
PA>KBL ?KHF MA>
Ll:<> dhPreal
xsd:minExclusive v
PA>KBL ?KHF MA> Eﬁ'l\’ﬁz:lx
Ll:<> dwPreal
xsd:maxExclusive v
PA>KBL ?KHF MA>
Ll:<> dhPreal

Note. DT B L > BomilAcaKH &wl:rational |

|S>M H? ERIGHNF MK: O:ENDT|LI:<> H?
MA/MK Vv

Eﬁlﬁf E>M H? EPIGHNF MK: O:ENDT |L1:<> H?
\ IX MALMK v

|S>M H? ERIGHNF MKE: O:ENDT|LI:<> H?
M Av. M

ﬁlﬁf L>M H? ERPIGHNFMAK:E OCENDT|L1:<> H?

"EH:MBG@ ,HBGM *NF;>KL
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0A> +3( =:M:MRI> F:Il LNIITHKML MA> ?HEEHPBG®@ =:M:MRI>L ?HK
?EH:MBG@ IHBGM GNF;>KL

X xsd:double

X xsd:float

L LI><B?B>= BG 4 XMLSAhema Datatypes8 MA> O:EN> LIl:<>L H?

xsd:double xsd:float :Gxsd:decimal :K> I:BKPBL> =BLCHBGM %G :<<HK=:G<>
IKBG<BIE> MA> Oallidal BL: <> HB’G>= L ;> BG@ =BLCHBGM PBMA MA:
LI:<>Lxstd®™ouble : G xsd:float :L P>EE OA> GHKF:MBO> <HGLMK:BGBG@ ?:
MA>L> =:M: MBEBRdmininkusive xsd:maxInclusive xsd:minExclusive :G=

xsd:maxExclusive

Example: i

EMAHN@A ?EH:MBG@ IHBGM GNF;>KL :K> GNF;>KL MA>R :K> GH
O:EN> LI:ewréd? 0OANL MA> O:E Nxsdidoukle L GHx®d:float <: G !

;> NG=>KLMHH= :L <HGM:BGBG@ ?K>LA <HIB>L H’) MA> :IIKHIKB
O:EN> Ll:ewhréd? OH NG=>KLM:G= AHP MABL BFI:<ML:MA> <HGL>JN:
+3( HGMHEH@B>L <HGLB=>K MA> ?HEEHPBG@ >Q:FIE>

DataPropertyRange( a:hasAge 0A> K:G @ >aHBAREA > ]
xsd:integer ) | KHI>K ks&RinBger
DataPropertyAssertion( i
ahasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=

"17"M xsd:double )
0A> ?BKLM :QBHF LM:M>L Nhasige EEHO>EKNR. FH\PLMA> BG MA>

O:EN> LI:xsttitkeger ;NM MA> L><HG= :QBHF IKah@sBge>L : O:EN> ?HK
MA:M BL >JN:E MH MA> ?EH:MBG@ IHBGM GNF;>K /IBG<> ?EH:M
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' GHM <HGM:BG>= BG M#tingeiNMAG >EMBHG>= HGMHEH@R BL
| BGKHGLBLM>GM !

Example: i

<<HK=BG@ MH 4)( /I<A>F: MA»S(ﬂJoEU}exGi:ksd:ﬁdatH’HGMi:BG
IHLBMBO> :G= G>@:MBO> S>KHL OA>L> MPH H;C><ML :K> >JN:E
NG=>KLM:G= MABL =BLMBG<MBHG <HGLB=>K MA> PHEEHPBG@ >

DataPropertyAssertion( OA> O:EN> H?
a:numberOfChildren a:Meg a:numberOfChildren ? FHhkleg
"+0"M  xsd:float ) B+0

DataPropertyAssertion( OA> O:EN> H?
a:numberOfChildren a:Meg a:numberOfChildren ? Halleg

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
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=
a
)
U
g

G BG=BOB=N:E <:G
HG> O:EN> ?HK
a:numberOfChildren

FunctionalDataProperty( ‘M FHLM

a:numberOfChildren )

T S RCEEE
@]
\"

OA> E:LM :QBHF LM:M>L MA:M GH BG=BOB=N:E LAHNE= A:O0> FHK:
? HiKumberOfChildren /BG<> IHLBMBO> :G= G>@:MBO> S>KH :K> GHM B:
?BKLM MPH :QBHFL OBHE:M> MA> K>LMKB<MBHG H? MA> E:LM :Q
HGMHEH@R BG<HGLBLM>GM %G HMA>K PHK=L >JN:EBMR H? O:E
xsd:double : G xsd:float A:L GH >??><M HG MA> L>F:GMB<L H? <:K=BG:EBN

i 0™ xsdifloat ) B
' H? +3( BG ?:<M >JN:EBMR BL NL>= HGER BG MA* =>?BGBMBHG

Example:

<<HK=BG@ MH 4)( /I<A>F: MA> L>F:GMB<L H? ?:<>ML BL =>?BG>*
>JN:EBMR :G= IHLBMBO> :G= G>@:MBO> S>KHL :K::» >IJN:E OA>K>
O:EN> LI :xsthdeluble ;> MP>2G:G32.0 <HGM:BGH ;4 KA i

IMKBG@L
0OA> +3( =:M:MRI> F:| |Ktf®OIBrLitéraM-AM :MRI> ?HK MA>
K>IK>L>GM:MBHG H? LMKBG@L BG : I:KMB<NE:K E:G@N:@> O0A> =

LlI:<> MA> E>QB<:E Ll:<> MA> ?:<>M Ll:<> :G= MA> G><>LL:KR F:
RDF:PLAINLITERAL8 O0OA> GHKF:MBO> <HGL MKPIBIGRBGEI@ K2 <>ML ?HK
xsd:length xsd:minLength xsd:maxLength xsd:pattern : Grdf:langRange

?NKM A > K F sk lahbGagdranges BCP 478 :K> GHKF:MBO> BG MA>
rdf:langRange <HGLMK:BGBG@ ?:<>M
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%G :==BMBHG +3( LNIITHKML MA> ?HEEHPBG @ XMM:MRI>L =>?BG>
Schema Datatypes 8

X xsd:string

X xsd:normalizedString
X xsd:token

X xsd:language

X xsd:Name

X xsd:NCName

X xsd:NMTOKEN

L >QIE:BXRBDEMBGINLITERAL8 MA> O:EN> Ll:<>L H? :EE H? MA>L> =:M:
K> <HGM:BG>= BG MArdf:PaiglNeralL |"NKMA>KFHK> ?HK >:<A =:M:MRI:
?KHF MA> :;HO> EBLM MA> GHKF:MBQlengttHGLMK:BGBG@ ?:<>ML :K
xsd:minLength xsd:maxLength : Gxsd:pattern

c
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HHE>:G 2:EN>L

0A> +3( =:M:MRI> F:| IKdddbBoteah M A*<A>F: = M:KMLI> 7
Schema Datatypes8 ?HK MA> K>IK>L>GM:MBHG H? HHE>:G O:EN>L *H <
BL GHKF:MBO> ?HK MABL =:M:MRI>

BG:KR :M:

0A> +3( :M:MRI> F:l IKHOB=>L MA> ?HEEHPEBI® 4)( /<A>F: =:M:|
SchemaDatatvoes8 ?HK MA> K>IK>L>GM:MBHG H? ;BG:KR =:M:

X xsd:hexBinary
X xsd:base64Binary

L LI><B?B>= BG 4 XMLS8heka Datatypes8 MA> O:EN> Ll:<>L H? MA>L>
MPH =:M:MRI>L :K> =BLCHBGM "HK >:<A =:M:MRI> ?KHF MA> :;HO:
<HGLMK:BGBG @dmirLemdth xsd>maxLength : Gxsd:length

Example:

| <<HK=BG@ MH 4)( /<A>F: MAxsdhedaryLiG<=>L H?
| xsd:base64Binary :K> BLHFHKIAB< <HIB>L H? MA> L>M H? :EE ?BGBM> L
loctets _ BGM>@>KL ;>MP>>G :G= BG<ENLBO> OH NG=>KLM:G=

' MA> =BLCHBGMG>LL K>JNBK>F>GM A:L HG MA> L>F:GMB<L H? +3
| ?HEEHPBG@ >Q:FIE> HGMHEH@R '

DataPropertyRange( a:personiD 0A> K:G @ >aperstMIB >

xsd:base64Binary ) | KH I >K k&®b&se64Binary
DataPropertyAssertion( 0A> % H? )>@ BL M A > H<M>M
a:personiD a:Meg L>IJN>G<> <HGLBLMBG@ H? MA>
"0203"M xsd:hexBinary ) H<M>ML :G=
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| 0OA> ?BKLM :QBHF LM:M>L MperdontE EKEIENMR HFNIMA3> BG MA>

i O:EN> LI :xsthbHs264Binary ;NM MA> L><HG= :QBHF IKHOB=>L : O:EN> °
ra:personiD MA:M BL BG MA> gsdiékBinaly < #BIEX> MA> O:EN> Ll:<>L H?
ixsd:hexBinary:G=xsd:base64Binary:K> =BLCHBGM MA> ::HO> HGMHEH®@R BL
| BGKHGLBLM>GM

0A> +3( =:M:MRI> F:l IKddBByWRLAMAE<A>F: =:M:KMRI> 7

Schema Datatypes8 ?HK MA> K>IK>L>GM:MBHG H? %.%L L LI><B?B>= B
XML Schema Datatypes8 MA> O:E N> xkd:arpURIH & xsd:string : K >

=BLCHBGM O0A> GHKF:MBO> xstiGinMKgtB GsH:. @R chgth>M L K>

xsd:length  : Gxsd:pattern

iExampIe: i

| <<HK=BG@ MH 4)( /<A>F: MAsd:@yBRIBLIMA>H>M H? ‘EE %.%L

i EMAHN@A >:<A %.% A:L : LMKBG@ K>IK>L>GM:MBHG %.%L :K> G
P L1:<>#®anyURI <:G MA>K>?HK> ;> L>>G :L :G BLHFHKIAB< <HIR H?
! H? MA> O:EN xsti$tring H ? ;

0A> E>QB<:ExsdidnyBRI BEB<EN=> K>E:MBO> %.%L %? :G +3( LRGM:Q
KNE>L ?HK MA> K>LHENMBHG H? K>E:MBOXOWL.2KML > @ MA> +3(
Serialization 8 N bankbase ?HK MA:M INKIHL> LN<A KNE>L =H GHM :IIER M
xsd:anyURI E>QB<:E ?HKFL MA:M K>IK>L>GM K>E:MBO> %.%L MA:M Bl
K>IK>L>GMBG @ mustE;>MBRE>% . %A LMA>R (K>

OBF> %GLM:GML

OA> +3( =:M:MRI> F:l IKHOB=>L MA> ?HEEHPBEI® 4)( /I<A>F: =:M:]
Schema Datatypes8 ?HK MA> K>IK>L>GM:MBHG H? MBF> BGLM:GML PBM/
SHG> H??L>ML

X xsd:dateTime
X xsd:dateTimeStamp

"HK >:<A =:M:MRI> ?KHF MA> :;HO> EBLM MA> GHKF:MBO> <HGLM
xsd:mininclusive xsd:maxInclusive xsd:minExclusive : Gxsd:maxExclusive G

+3( BFIE>F>GhayMBIHIGHHKM :EE E>QB<:E ?HKFL H? MA>L> =:M:MRI>
must LNITHKM :M E>:LM MA> E>QB<:E ?HKFL EBLM>= BG /><MBHG
:M: MR XML Schema Datatypes 8
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MBF> BGLM:GML ;NM A:0> =B??>K>GM MBF> SHG>/H??L>ML HG|
xsd:dateTime EBM>K:EL :K> F:ll>= MH MPH >JN:E :NM GHGB=>GMB<:E
HGL>JIN>&RBL <HGG><M>= ;R aighDats Mt KMPRH =BLMBG<M

=:M: O:EN>L PAB<A OBHE:M>L MA> ?A@thDaRHG=EBMR K>JNBK>F >
F:-D>L MA> HGMHEH@R BG<HGLBLM>GM

c : i
o : !
g i <<HK=BG@ MH 4)( /xshgateTMdHEN>L K>IK>L>GMBG@ MA> L:F> MB
) : BGLM:GM ;NM PBMA =B??>K>GM MBF> SHG> H??L>ML :K> >JN:E ;
S | <HGL>IN>G<>L H? MABL =>?BGBMBHG :K> =>FHGLMK:M>= ;R MA>
£ ' HGMHEH@R ;
= i i
8 ; I'<A H;C><M <:G
7] i FunctionalDataProperty( a:birthDate ) A:0> :M FHLM HG>
ﬁ ; ' BKMA =:M>:
-";“‘ ZIzzlab't(e;tPerropertyAssertlon( a:birthDate SM>K P:L ;I:-|KG
o i | HG &NG> MA
5 : "1956-06-25T04:00:00-05:00"™M xsd:dateTime W lp i
(D] E ) /0 '
H ;).eF\)tgtF;rropertyAssertion( a:birthDate SM>K P:L ;EiiKG
< L HG &NG> MA
| "1956-06-25T10:00:00+01:00"™ xsd:dateTime " MR
L) ' g
&NG> MA F /0 :G= &NG> MA F 10 =§>GHM> MA> L:

Example:

0A> L>F:GMB<L H? <HGLM#:@®EBE@® 2 =<>MIGHE PBMA K>LI><M MH
>IN:EBMR :G= HK=>KBG@ HG MBF> BGLM:GML "HK!>Q:FIE> MA>
K>LMKB<MBHG <HGM:BGL :EE MBF> BGLM:GML MA:M :K> E:K@>K
BGLM:GM <HKK>LIHG =BG @95640101A04:60:00-B50E ?HKF |

DatatypeRestriction( xsd:dateTime  xsd:mininclusive
"1956-01-01T04:00:00-05:00" M xsd:dateTime )

<<HK=BG@ MH 4)( /<A>RMI=SiervbDhttypes8 MBF> BGLM:GML

:K> <HFI:K>= PBMA K:timeOrTnirte ®ANBK PAB<A KHN@AER
<HKK>LIHG=L MH MA> GNF;>K H? L><HG=L >E:IL>= ?KHF MA> HKB
#K>@HKB:G <:E>G=:K OANL MA> :;HO> =:M: K:G@> <HGM:BGL MA
<HKK>LIHG=BG@ MH N%66-06-28JBAQEOC205KE L :G=
"1956-06-25T10:00:00+01:00" =>LIBM> MA> ?:<M MA:M MA> MBF> SHG> t
MA> E:MM>K =H>L GHM F:M<A MA> HG> NL>= BG MA> =:M:MRI> K>
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MBF> BGLM:GM F:R GHM <HGM:BG : MBF> SHG> Hi??L>M BG PAE
LEB@QAMER FHK>TBGGAHEOMBF>HBGLM:GML PBMA :G= PBMAHNM M|
H??L>ML K>LI><WBBO>ERMOARNG:EMHHFI:KBLHGL K> =>?BG>=
'L PHEEHPL '

XT1 BL LF:EESK BWAM®OnTimeline O:EN¥1HBL LF:EE>K MA:G
M AimeOnTimeline O:EN F2#? PA>T% BL MA> MBF> BGLM:GM >JN:E
MF ;NM PBMA MA> MBF> SH&#0B??L>M >JN:E MH
XT1 BL @K>: M2 KM f#M@nTimeline O:ENF1HBL @K>:M>K MA:G
M AipreOnTimeline O :EN 1% PA>KWNM BL MA> MBF> BGLM:GM
>IJN:ET™MNM PBMA MA> MBF> SHGA0M??L>M >JI;\I:E MH
OANL T2HMH ;> LF:EER>»K NMeGnTimeline O:ENF1HAHNE= i>
LF:EE>K Milme€®nViAetine O:EN¥2BD>G B? P> LN;LMBMNM> MA> E:K@ > |
IHLBMBO> MBF> $HGPAH =1 2BGBB®BHG H? @K>:M>K MA:G BL :G:I
MA:M ?2HK1<aKdY :BG BL IHLLB;E> MA:M G>BMA>K <HG=BMBHG AH|
<:L¥1 :GF2 :K> BG<HFI:K:;E>

<<HK=BG@ MH MABL =>?BGBMBHG MA> =:M:MRI> :K>LMKB<MBHG
>Q:FIE> <HGM:BGL MA> MBF> BGLM:GM <HKK>LIHG=EBG@ MH MA>

"1956-01-01T10:00:00Z" :NM GHM MA> HG> <HKK>LIHG=BG@ MH
"1956-01-01T10:00:00" MA> E:MM>K BL MA> <:L> ;><:NL> MA> MBF> B
<HKK>LIHG"'$%6@-010:00:00+14:00" BL GHM @K>:M>K MA:G HK

>JN:E MH MA> HG> <HIOE6(1101T4:B03@050DB"

4)( (BM>K:EL

0OA> +3( =:M:MRI> F:I| |KtfQWBltitdraM-AM : M RI> ?HK MA>
K>IK>L>GM:MBHG H? 4)( <HGM>GM BG +3( HGMHEH@B>L O0A> =:N\
/><MBHG H? MA> . " RDBE®edts SMBHMG AL GH GHKF:MBO>

<HGLMK:BGBG@ ?:<>ML

Feature At Risk #4: rdf:XMLLiteral support

Note: This feature is "at risk" and may be removed from this specification based
on feedback. Please send feedback to public-owl-comments@w3.org. For the
current status see features "at risk" in OWL 2

0 Ardf:XMLLiteral =:M:MRI1> FB@AM ;> K>FHO>= ?KHF +3(| B? BFIE>F>G
>QI>KB>G<> K>O>:EL IKH;E>FL PBMA LNIIHKMBG@ [MABL =:M:MRI:
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IGMBMB>L (BM>K:EL :G= GHGRFHNL %G=BO

IGMBMB>L :K> MA> ?NG=:F>GM:E ;NBE=BG@ ;EH<DL H? +3( HGMF}
MA> OH<:;NE:KR _ MA> G:F>= M>KFL _ H? :G HGMHEH@R %G EH@

NLN:EER L:B= MH si¢gh@leMiB™M NOM H GMEBEEH @ R KM ?KHF >GMBMB>L
HGMHEH@B>L MRIB<:EER :ELH <HGM:BG EBM>K:EL LN<A :L LMKB:

OA> LMKN<MNK> H? >GMBMB>L :G= EBM>K:EL BG +3( BL LAHPG B
=:M:MRI>L H;C><M IKHI>KMB>L =:M: IKHI>KMB>L :GGHM:MBHG Ik
BG=BOB=N:EL :K> >GMBMB>L :G= MA>R :K> :EE NGBJN>ER B=>GM
K>IK>L>GM L>ML H? BG=BOB=N:EL =:M:MRI>L :K> L>ML H? EBM>K
BGM>@>KL H;C><M :G= =:M: IKHI>KMB>L <:G ;> NL>= MH K>IK>L>
=HF:BG :GGHM:MBHG IKHI>KMB>L <:G ;> NL>= MH :LLH<B:M> GHG
HGMHEH@B>L :QBHFL :G= >GMBMB>L :G= G:F>= BG=BOB=N:EL <
:<MN:E H;C><ML ?KHF MA> =HF:BG I:KM ?KHF G:F>= BG=BOB=N:E
IKHOB=>L ?HK :GHGRFHNL BG=BOB=N:EL _ MA:M BL BG=BOB=N:EI
;E:GD GH=>L HDG Coricepts8 :G= MA:M K> :<<>LLB;E> HGER ?KHF PBM
HGMHEH@R MA>R :K> NL>= BG "BG:EER +3( IKHOB=>L ?HK EBM
LMKBG @ lexitaEorm :G= : =:M:MRI> LI><B?RBG@ AHP MH BGM>KIK>M |

Figure2. 'GMBMB>L (BM>K:EL :G= GHGRFHNL %G=BOB=N:EL E
E:LL>L

Classes <:G ;> NG=>KLMHH= :L L>ML H? BG=BOB=N:EL

OA> <E:LL>L P BMW#:TH#Ag>: GreWwhNothing :K> :O:BE:;E> BG +3( L
i NBEM BG <E:LL>L PBMA : IK>=>?BG>= L>F:GMB<L
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XO0A> <E:LL PWMHAN§oK%»IK>L>GML MA> L>M H? :EE BG=BOB=N:EI
( EBM>K:MNK> MABL BL H?M>G <:EE>= MA> MHI <HG<>IM

X 0A> <E:LL PoRIMNAthtig ®>IK>L>GML MA> >FIMR L>M %G MA> (
EBM>K:MNK> MABL BL H?M>G <:EE>= MA> ;HMMHF <HG<>IM

%.%L ?KHF MA> K>L>KO>= OdThiNE : & BwiNdthnrgknudthoG
;> NL>= MH B=>GMB?R <E:LL>L BG :G +3( ( HGMHEH@R

Example:

E:LL=2LChild :Ga:Person <:G ;> NL>= MH K>IK>L>GM MA>

§ L>M H? :EE <A
| :G= I>KLHGL K>LI><MBO>ER BG MA> :IIEB<:MBHG

=HF:BG :G= M
:QBHF LN<A :L MA> ?HEEHPBG@ HG>

SubClassOf(  a:Child  a:Person ) lI:<A <ABE= BL : I>KLHG

c
3
]
B~
=
]
E
=
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g

"M:MRI>L

Datatypes :K> >GMBMB>L MA:M K>?>K MH L>ML H? O:EN>L =>L<KB;>=
/[><MBH®ANL =:M:MRI>L :K> :G:EH@HNL MH <E:LL>L MA> F:BG =E
MA:M MA> ?HKF>K <HGM:BG O:EN>L LN<A :L LMKBG@L :G= GNF;>K
:M:MRI>L :K> : DBG= H? ==M: K:G@> PAB<A :EEHPL MA>F MH ;> N
>QIE:BGEPx<HBBHG: <A =_M: K:G@> BL :LLH<B:M>= PBMA :G :KBMR 2?1
MA> :KBMR BL :EP:RL HG> difstiteMBENG B >=L: NGMRRU>M MA: M

<HGM:BGL MA> NGBHG H? MA> O:EN> Ll:<>L H? :EE =:M:MRI>L BG

G %.% NL>= MH B=>GMB?R : =:M:MRImu88tG :G +3( ( HGMHEH@R
XB=>GMB?R : =:M:MRI> BG MA> +3/[><MBHGHKI> F:I L>>

XA:0> MBAIK>?BQ HK
X ;>rdfs:Literal HK
XGHM ;> BG MA> K>L>KO>= OH</NEMRBR @ ? +3( L>>

%. %L ?KHF MA> K>L>KastrtQHNLNE: MR B=>GMB?R =:M:MRI>L BG :(
+3( ( HGMHEH@R PBMA riisA iteralQ MAMBH S HPM? MA> =:M:MRI>L BG

MA> =:M:MRI> F:I :G= MAsd:%K%2BRBMA MA>
| Datatype = IRI
Example:

0A> =:M: Mdcinteger =>GHM>L MA> L>M H? :EE BGM>@>KL %M <:G ;>
i LN<A :L MA> ?HEEHPBG@ HG>

DataPropertyRange( a:hasAge 0A> K:G @ >aH£BAYEA=>: M
xsd:integer ) | KHI>K ks®RinRger
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+;,C><M ,KHI>KMB>L

Object properties <HGG><M |:BKL H? BG=BOB=N:EL

0A> H;C><M IKHI>KM BowltdpBhjbétPMperty %G % L
owl:bottomObjectProperty : K> :0O:BE:;E> BG +3( :L ;NBEM BG H;C><M IKHI>
IK>=>?BG>= L>F:GMB<L

X 0A> H;C><M |KH I >KMABROBBAPLpty’s HGG><ML :EE IHLLB;E>
I:BKL H? BG=BOB=N:EL

X 0A> H;C><M [|KH I|>dbBRitdBMektPoptsty =H>L GHM <HGG><M
'GR I:BK H? BG=BOB=N:EL
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%.%L ?KHF MA> K>L>KO>= Odiktop@QiedPRopeMtyASIK MA: G
owl:bottomObjectProperty mustnot ;> NL>= MH B=>GMB?R H;C><M IKHI>KMB>L
( HGMHEH@R

Example:

0A> H;C><M adtdmBMRG ;> NL>= MH K>IK>L>GM MA

\

[:K>GMAHH=

K>E:MBHGLABI ;>MP>>G BG=BOB=N:EL %M <:G ;> NL>= BG :QBHF
HG> |
jectP Asserti i
ObjectPropertyAssertion( SM>K BL I:K>GM H? AKBL

a:parentOf  a:Peter a:Chris )

M: ,KHI>KMB>L

Data properties <HGG><M BG=BOB=N:EL PBMA EBM>K:EL %G LHF> DGHF
LRLM>FL ?NG<MBHG:E =:M: &ifiHUteK MB>L :K> <:EE>=

0A> =:M: IKHI>KM B > Lovit:®pDAtaMrépert)s - @awl:bottomDataProperty
:K> :0:BE:;E> BG +3( :L ;NBEM BG =:M: IKHI>KMB>L PBMA : IK>=>

X0A> =:M: IKHI>KMR:téhBaBaRrSpertp <HGG><ML :EE IHLLB;E>
BG=BOB=N:EL PBMA :EE EBM>K:EL

X 0A> =:M: IKHI>K MR:bBt®MDatderdperty =H>L GHM <HGG><M :GR
BG=BOB=N:E PBMA : EBM>K:E
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%.%L ?KHF MA> K>L>KO>= OdtktopR&EaképeHM. S5=K MA: G
owl:bottomDataProperty mustnot ;> NL>= MH B=>GMB?R =:M: IKHI>KMB>L BG
( HGMHEH@R

Example: i
0A> =:M: IKéthasKamie <:G ;> NL>= MH LLH<B:M> : G:F> PBMA >:<A
I>KLHG %M <:G ;> NL>= BG :QBHFL LN<A L MA> ~ HPBG@ HG:

DataPropertyAssertion(
achasName a:Peter "Peter
Griffin")

,>M>K L G"HeterBL
Griffin"

N
R R

m

m o

GGHM:MBHG ,KHI>KMB>L

c
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Annotation properties <:G ;> NL>= MH IKHOB=> :G :GGHM:MBHG ?HK :G HG]I
HK :G %.% O0OA> LMKN<MNK> H? :GGHMMBHBHGBL ?NKMA>K =>L<KE

OA> =:M: IKHI>KMB>L PBMA MA> %.%L EBLM>= ;>EHP K> :O:BE:;E:>
=:M: IKHI>KMB>L PBMA : IK>=>?BG>= L>F:GMB<L

X O0AFrdfs:label :GGHM:MBHG IKHI>KMR <:G ;> NL>= MH IKHOB=> :G
ANF:G K>:=:;E> E:;>E
X 0 Ardfs:comment :GGHM:MBHG IKHI>KMR <:G ;> NL>= MH IKHOB=>

: ANF:G K>:=:;E> <HFF>GM

X 0ArdfsiseeAlso :GGHM:MBHG IKHI>KMR <:G ;> NL>= MH IKHOB=> :
:GHMA>K %.% LN<A MA:M MA> E:MM>K IKHOB=>L :==BMBHG
?HKF>K

X 0 A udfs:isDefinedBy :GGHM:MBHG IKHI>KMR <:G ;> NL>= MH IKHOB=
PBMA :GHMA>K %.% LN<A MA:M MA> E:MM>K IKHOB=>L BG?H
=>?BGBMBHG H? MA> ?HKF>K MA> P:R BG PAB<A MABL BG?l
=>L<KB;>= ;R MABL LI><B?B<:MBHG

X G :GGHM:MB Havl:Bprdcate AGGHM:MBHG IKHI>SKMR :G= MA> O:E
>JN:E'triveM"  xsd:boolean <:G ;> NL>= MH LI><B?R MA:M :G %.% I
=>|K><:M>=

X 0 Awvwl:versioninfo :GGHM:MBHG IKHI>KMR <:G ;> NL>= MH IKHOB=:
PBMA : LMKBG@ MA:M =>L<KB;>L MA> %.% L O>KLBHG

X 0 Apwlpriorversion :GGHM:MBHG IKHI>KMR BL =>L<KB;>= BG FHK>
[><MBHG

X 0 A swl:backwardCompatibleWith :GGHM:MBHG IKHI>KMR BL =>L<KB;>= I
FHK> =>M>BM BIGG

X 0 A swl:iincompatiblewith :GGHM:MBHG IKHI>KMR BL =>L<KB;>= BG FH
BG><MBHG
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%.%L ?KHF MA> K>L>KO>= OH<:;NE:KR HMrAauskha A~ G MA> HG>L EBL
NL>= MH B=>GMB?R :GGHM:MBHG IKHI>KMB>L BG :G +3( ( HGMH

Example:

OA> <HFF>GM IKHOB=>= ;R MA> ?HEEHPBG@ :GGHM:MBHG :LL>KMN
>Q:FIE> ;> NL>= ;R :G +3( MHHE MH =BLIE:R :==BMBHG:E BG?HI

% Peter i
AnnotationAssertion(
rdfs:icomment  a:Peter "The OABL :QBHF IKHOB=>L : <HFF>GM
father of the Griffin family ?HK M APetdr. % '

from Quahog.")

%G=BOB=N:EL

c
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Individuals BG MA> +3( LRGM:Q K>IK>L>GM :<MN:E H;C><ML ?KHF MA
K> MPH MRI>L H? BG=BOB=N:ELN8%&dNM4ividlak G K> QB *»G(: G
>QIEB<BM G:F> MA:M <:G ;> NL>= BG :GR HGMHEH@R MH K>?>K M
Anonymous individuals =H GHM A:0> : @EH;:E G:F> :G= :K> MANL EH<:E M}
HGMHEH@R MA>R :K> <HGM:BG>= BG

ilndividual := Namedindividual | Anonymouslindividual

5.6.1 Named Individuals

Named individuals :K> B=>GMB?B>= NLBG@ :G %.% /BG<> MA>R :K> @BO
BG=BOB=N:EL :K> >GMBMB>L

%.%L ?KHF MA> K>L>K0strotOH NLNE:MR B=>GMB?R G:F>= BG=BOB=
G +3( ( HGMHEH@R

iExampIe: i
0OA> BG=B@P&8erN:E ;> NL>= MH K>IK>L>GM : |:KMB<NE:K I>KLHG %
i NL>= BG :QBHFL LN<A :L MA> ?HEEHPBG@ HG> i
glzzfgsse;tlon( a:Person SM>K BL : I>KLHG
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5.6.2 Anonymous Individuals

%? :G BG=BOB=N:E BL GHM >QI><M>= MH ;> NL>= HNMLB=> :G HG
anonymous individual PAB<A BL B=>GMB?B>= ;R : EH<:E GH=> % K:MA>K
% .% GHGRFHNL BG=BOB=N:EL :K> :G:EHKDHGdncépts ; E:GD GH=>L B

i Anonymousindividual  := nodelD i

Example:

GHGRFHNL BG=BOB=N:EL <:G ;> NL>= ?HK >Q:FIE> MH K>IK>L>

B=>GMBMR BL H? GH K>E>0:G<> LN<A :L MA> :==Ki>LL H? : I>KLF
ObjectPropertyAssertion( ,>M>K EBO>L :M LHF> NGDGHPG

i a:livesAt a:Peter _:al) r==K>LL ;

; ObjectPropertyAssertion( OABL NGDGHPG :==K>LL BL BG MA>
! acity _:al aQuahog ) <BMR H? -N:AH@ :G-=|

i ObjectPropertyAssertion( ] i _ o
| astate _al aRl ) BG MA> LM:M> H? |AH=> %LE:G=

/1><B:E MK>:MF>GM BL K>JNBK>= BG <:L> :GHGRFHNL BG=BOB=N:
H<<NK BG MPH =B??>K>GM HGMHEH@B>L %G I:KMB<NE:K MA>L>
>JNBO:E>GM ;><:NL> MA>R A:0> MA> L:F> GH=> % AHP>0>K M,
'L B=>GMB<:E BG MA> L>F:GMB<L H? +3( ;><:NL> :GHGRFHNL BC
MH :G HGMHEH@R MA>R :K> NL>= BGtandadiizng: MM>K BL :<AB>0>= ;
anonymous individuals apart PA>G <HGLMKN<MBG@ MA> :QBHF <EHLNK> H? .
O B? :GHGRFHNL BG=BOB=N:EL PBMA MA> L:F> GH=> % H<<NK B(
BG MA> BFIHKI® <A@ KHGEH?H? MANust BGKBIEB=N=ERG MA>

:QBHF <EHOWBMA? ?K>LA :GHGRFHNL BG=BOB=N:E B > :G :GHG
BG=BOB=N:E PAHL> GH=> % BL NGBON> BG MA> BFIHKM <EHLNK>

Example:

LLNF> MA:M HOGMHIEH @BWMA Nd5> :G= MABWIHROML :
+ EMAHN@A MA>R ;HMA NL> MA> L:F> EHab:BGz =R %' MA> BG=BOI
i =B??>K>GM ?KHF_MAB@G=BOB=N:E ;

M MA> E>0O>E H? MA> LMKN<MNL<aEB_01>B?LB\A<KMBMKBECE=FBOB=N:E
i >JNBO:E>GM MEaBEGBOBBN:EB@AM ;> BFIHKM:GM ?HK >Q:FIE>

' MHHEL MA:M NL> LMKN<MNK:E >JNBO:E>G<> MH =>?BG> MA> L>F
%G HK=>K MH >GLNK> MA:M MA>L> BG=BOB=N:EL :§<> MK>:M>= =
't MA>R (K> LM:G=:K=BS>= :I:KM PA>G <HFIGWMBSEMNAK :QBHF <EHL
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(BM>K:EL

Literals K>IK>L>GM =:M: O:EN>L LN<A L I:KMB<NE:K LMKBG@L HK BG
:G:EH@HNL MH MRI>RDE CobfcBi#$8K:: &+ ¥:G :ELH ;> NG=>KLMHH= :L
BG=BOB=N:EL =>GHMBG@ P>EE DGHPG =:M: O:EN>L !:<A EBM>K:E
PAB<A BL : LMKBG@ :G=: =M:MRI> ?KHF MAmust M:MRI> F:I OA> E
i >EHG@ MH MA> E>QB<:E LI:<> H? MA> =:M:MRI> :G= BM BL F:ll>=
LI><B?B>= ;R MA> =:M:MRI> 0A> =:M:MRI>L LNIITHKM>= BG +3( 'K
FHK> =>M>BM BIGG

EBM>K:E <HGLBLMBGadc"H?G=E>9QBKNMRIMKBE>GMB?B>= ;R MA> %.9
datatypelRI BL P KB NaWdcG datatypelRI "NKMA>KFHK> EBM>K:EL PAHL>
=:M: M RidfPRinLiteral <:G ;> :;;K>0B:M>= BG ?NG<MBHG:E LMRE> LRGM
=H<NF>GML :L |IE:BGRDF GoBcEptsi8: ELAZL> :;;K>OB:MBHGL :K> INK>ER
LRGM:<MB< LAHKM<NML :G= :K> MANL GHM K>?E><M>= BG MA> LN

OA> H;L>KO:;E> ;>A:0OBHK H? +3rfustB¥ I H>B2 GWAMBHIGAHKM<NML
P>K> >QI:G=>= =NKBG@ |:KLBG@
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X (BM>K:EL H7abt@*"tf:RIBinLiteral should ;>
:;;K>O0B:M>= BG ?NG<MBHG:E LMRE> LB®8B'M:Q HGMHEH@R =H
PA>G>0>K IHLLB;E>
X (BM>K:EL H7a@EnGTag™ rdf:PlainLiteral PA>K>
"langTag" BL GHMshduldM,R :;;K>OB:M>= BG ?NG<MBHG:E LMRE>
=H<NF>G"Rbc"@ahgTag PA>G>0>K IHLLB;E>

iLiteraI := typedLiteral | stringlLiteralNoLanguage |
i stringLiteralWithLanguage i
! typedLiteral := lexicalForm ' Datatype
! lexicalForm := quotedString |
stringLiteralNoLanguage := quotedString i
i stringLiteralWithLanguage  := quotedString languageTag
Example:

"1"M xsd:integer BL : EBM>K:E MA:M K>IK>L>GML MA>BGM>@ >K

___________________________________________________________________________________________________
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i"Famin Guy" BL :G :;;K>0B"RHdBlid Guy@1'K rdf:PlainLiteral
b EBM>K:E PBMA NFAMINEGUR®@'<:EGHMKMRA> =:M:MRI> |
irdf:PIainLiteraI_ PAB<A =>GHM*HamilyGUKBGB@BMAHNM : E:GON: @ >
' M:@ i

"N KM A > K'Pddi€ de familia"@es BL :G :;;K>OB:MBHG ?HKE MA> EBM>K:E
"Padre de familia@es" rdf:PlainLiteral PAB<A =>GHM>L: |:BK

<HGLBLMBG @ 'lr&adrbidefarhildKkBG @ G= MA> E:G @bl : @ > M:@

OPH EBM>K:EL :K> LMKN<MNK:EER >JNBO:E>GM B? :G= HGER B? ;I
=:M:MRI> :K> LMKN<MNK:EER >JNBO:E>GM MA:M BL EBM>K:EL =>
K> LMKN<MNK:EER =B??>K>GM B? >BMA>K MA>BK E>QB<:E ?HKF

Example:

10>G MAKHN @AExBdimdegeE L : G =+1"™ xsd:integer (K>
BGM>KIK>M>= :L MA> BGM>@ >K MA>L> MPH EBM>K:EL :K> GHM
;><:NL> MA>BK E>QB<:E ?HKFL :K*"GHXdd:idtegeG MB.GE /BFBE:KER

"1"Mxsd:positivelnteger K> GHM LMKN<MNK:EER >JNBO:E>GM ;><:NL
=:M:MRI>L :K> GHM B=>GMB<:E

IGMBMR ><E:K:MBHGL :G= ORIBG@

I'<A . NL>= BG :G +3( BGMHEKB@RHF>MBF>L >0>G G>>=L MH ;>
=><E:K®= BBN@AER LI>:DBG@ MABL F>:GLOMANMMMA> :QBHF <EHL
<HGM:BG :G :IIKHIKB:M* =><¥<K:KBHEBAEKIX>L MPH

INKIHL>L

X =><E:K:MBHGIb@BALMA:MMA:M BILBIBM KMRH ?MM AN
OH<:;NE:®&KR H?

X =><E:K:MBHG LLH<3B>N6MBRMRMMRI> MA:MIBBL BM L:RL PA>
NL>=OB:G& : <E:LL =:M:MRI> H;C><M IKHI>KMR =:M: IKHI>KMI
IKHI>KMR :G BG=BOB=N:E HK : <HF;BG:MBHG MA>K>H?

iExampIe: i

| G HGMHEH@R FB@AM <HGM:BG : <&Péréore >}NE<K :MBHG ?HK MA> %
i =><E:K:MBHG BGMKId:Ptison BGIMHM MALIHGMHEH@R :G= BM LM:M>L
i % &Person BL NL>= MH G:F> : <E:LL BG MA> HGMHEH@R G HGMHEF
v NL> =><E:K:MBHGL MH BFIE>F>GM ?NG<MBHGL LN<A :L == *>P

%G +3( =><E:K:MBHGL :K>: MRI> H? :QBHF MANL MH =><E:K> :
HGMHEH@R HG> <:G LBFIER BG<EN=> MA> :IIKHIKB:M> :QBHF BG
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'QBHFL :K> GHGEH@B<:E BG MA> L>GL> MA:M MA>R =H GHM :??><
+3( HGMHEH@R OA> LMKN<MNK> H? >GMBMR =><E:K:MBHGL BL |

Figure3. |GMBMR ><E:K:MBHGL BG +3(
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Declaration :='Declaration' ‘(" axiomAnnotations  Entity ")’
! Entity = i
'Class' (" Class ')'| E
! 'Datatype’ ‘(' Datatype ')’ | |
i 'ObjectProperty’ ‘(' ObjectProperty )" |
'DataProperty’ ‘(" DataProperty ')'| i
5 'AnnotationProperty' (" AnnotationProperty ')’ | i
5 ‘Namedindividual '( Namedindividual ')’
Example:

OA> ?HEEHPBG@ :QBHFlLaPédfso BIMNLM=MA>: %EALL :G= MA:M MA>
% £Peter BL NL>= :L :G BG=BOB=N:E

Declaration( Class( a:Person ))
Declaration( Namedindividual( a:Peter 1))

><E:K:MBHGL ?HK MA> ;NBEM BG >GMBMB>L H? +3( EBLM>= BG
IK>L>GM BG >O0>KR +3( HGMHEH®@R

Table5. ><E:K:MBHGL H? NBEM %G !IGMBMB>L

[Declaration( Class( owl:Thing )) |
[Declaration( Class( owl:Nothing  )) |
[Declaration( ObjectProperty( owl:topObjectProperty )) |
|Dec|aration( ObjectProperty( owl:bottomObjectProperty )) |
|Dec|aration( DataProperty( owl:topDataProperty )) |
|Dec|aration( DataProperty( owl:bottomDataProperty )) |
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|Dec|aration( Datatype( rdfs:Literal ))

Declaration( for each IRI | of a datatype in the
Datatype( | )) datatype map (see Section4 )
Declaration( for each IRI | of a built-in
IAnnotationProperty( | |lannotation property listed in Section
) ) 5.5

5.8.1 Typing Constraints of OWL 2 DL

(>Mx ;> : L>M H? :QBHMdecl&edM¥ ;> HT BI&IB? : =><E:K:MBHG
:QBHF HT PIHRIBL <HGM :AXG+HK B&G MA> L>M H? ;NBEM BG =><E:K:MBH
0:;E> 0 AAx IL> M B L ? BypingMohstraints H? + 3 ( (B? :EE H? MA>
?HEEHPBG@ <HG=BMBHGL :K> L:MBL?B>=

X, KHI>KMR MRIBG@ <HGLMK:BGML
b%? :G H;C><M IKHI>KH<XRBMB GGLREA :QBHF BG
MABPBL =><EA&>+* BG H;C><M IKHI>KMR
b%? : =_M: IKHI>KMRHRBMKL: B G LW FAx : BAFG B G
BL =><EA>+* BG:M: IKHI>KMR
b%? :G .:GGHM:MBHG IKHHKHKMKIPBBALHF %% . ZBBHF BG
Ax MABEL =><EA&A>+* BG :GGHM:MBHG IKHI>KMR
b *H %.BoL =><E:A&>+ BEBG@ H? FHK> MA:G HG> MRI> H?
IKHI>KMR MIABM BiA<EGA>MHB G ;HMA H;C><M :G= =:M:
H;C><M :G= :GGHM:MBHG HK =:M: :G= :GGHM:MBHG IK
X E:LL =:M:MRI> MRIBG@ <HGLMK:BGML
b %? : <E:LL PBMA<INGK% B4 LHFAX: QBAHELB G
=><E:KAx:BG <E:LL

b%? : =_M:MRI> PBMAN:ICGL 9B.G6 L HFAX : QVBAHBEB G
=><E:KAx:BG =:M:MRI>
b*H %.BlL =><E:&>MHBG HMA : <E:LL :G=: =-M:MRI>

0A> :QBHF #EHIPNK>xA +3( ( HOMUWEH®BL?R MA> MRIBG @
<HGLMK:BGML H? +3( (

OA> MRIBG@ <HGLMK:BGML MANL >GLNK> MA:M MA> L>ML H? %.%/|
:GGHM:MBHG IIOHIKXMBECHBGM :G= MA:M LBFBE:KER MA> L>ML +
<E:LL>L :G= =:MOMR*>3BBGHBGM :L P>EE OA>L> <HGLMK:BGML :K>
=BL:F;B@N:MBG@ MA> MRI>L H? %.%L PA>G K>:=BG@ HGMHEH@B:
LRGM:Q>L EE HMA>K =><E:K:MBHGL :K> HIMBHG:E

Example:

| G W.%G ;> NL>= :L :G BO=BDBFEAEGBE =><E:K>= :L :G
' BG=BOBGN:E BG ;

___________________________________________________________________________________________________
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><E:K:MBHGL :K> H?M>G HFBMM>= BG MA> >Q:FIE>L BG MABL =H
MRI>L H? >GMBMB>L :K> <E>:K

5.8.2 Declaration Consistency

EMAHN@A =><E:K:MBHGL :K> GHM EP:RL K>JNBK>= MA>R <:G ;>
>KKHKL BG HGMHEH@B>L

Example:

B G =B (aBPetlr: E

Ontology(  <http://www.my.example.com/example>
Declaration( Class( a:Person ))
ClassAssertion( a:Person a:Petre )
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0OA> ?HEEHPBG@ HGMHEH@R >KKHGaPeite BR LK\M2>>KH MMAWA> BG=|
) |

OA>K> BL GH P:R H? MP&EE PGIANRA=MR>KBLM:D> %? BG <HGMK:LI
BG=BOB=N:EL BG :G HGMHEH@R P>K> ;R <HGO>GM§BHG K>JNBK?>-=
<HNE= ;> <:N@AM ;R : LBFIE> MHHE ;

G HG MBBEELO@LR B = Mbnsisteédtdeclarations B? > <AH&ANKKBG@ BG MA>
:QBHF <EHQMBIG>IHREBMBHG H? :G IARUWBMWR P.BMA 8. B @

MRT> +3( HGMHEH@B>L :K> GHM K>JNBK>= MH A:O0O> <HGLBLM>GN\
HGMHmEay @RNL>= >0>G B? BML =><E:K:MBHGL :K> GHM <HGLBLM>C

Example:
OA> HGMHEH@R ?KHF MA> IK>OBHNaPet® BFUENL2=BHL :BABL <A><D

BG=BOB=N:E ;NM MA> HGMI—diﬂ?btr@RlH:H>L'®BM::B>O<BE'—::N>E % G
<HGMK:LM MA> ?HEEHPBG@ HGMHEH@R L:MBL?B>L MABL <HG=B

Ontology(  <http://www.my.example.com/example>

Declaration( Class( a:Person ))
ClassAssertion( a:Person a:Peter )

Declaration( NamedIndividual( a:Peter 1))

___________________________________________________________________________________________________

)>M:FH=>EBG @

G %.%G ;> NL>= BG :G +3( HGMHEH@R MH K>?>K MH FHK> MA:G
IN<A NL:@BLHR?M> @Getantolieling ;><:NL> BM <:G ;> NL>= MH LM:M> ?:
.7 HNM <E:LL>L :G= IKHI>KMB>L MA>FL>EO>L %G LN<A <:L>L MA>
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L:F> I9AHNE= ;> NG=>KLMHH= :L =B??>K>GM OB>PL H? MA> L:F:
B=>GMB?B>d ;R MA> %.%

Example:

HGLB=>K MA> ?HEEHPBG@ HGMHEH@R

ClassA ti :D :Bri

| assAssertion( a:Dog a:Brian KB:G BL : =H@
ClassAssertion( a:Species )

aDog ) H@ BL : LI><B>L

%G MA> ?BKLM aQ&HEL NMIA>=%L% <E:LL PABE> BG MA> L><HG= :Q
BL NL>= :L :G BG=BOB=NabpetMeANtMMAL <E>IM.<E:LL:?HK MA>
<E:hDog OA> BG=800B=06-EMA> &BopLLAHNE= ;> NG=>KLMHH= :L
MPH OB>PL H? HG> :G=alddyg> LG Bo MA> +3( BK><M

/>F:G M BWL ZDirect Semantics8 MA>L> MPH OB>PL :K> BGM>KIK>M>=
BG=>I>G=>GMER MADcgEBLILBGB>KIK>M>= :L : NG:KER IK>=B<:M> |
MA> BG=BOB=alDog DIBBB M*KIK>M>= L : <HGLM:GM |

HMA F>M:FH=>EBG@ :G= :GGHM:MBHGL IKHOB=> F>:GL MH :LLH<IE
BG?HKF:MBHG PBMA <E:LL>L :G= IKHI>KMB>L O0OA> ?HEEHPBG@ K
NL>= MH =>M>KFBG> PA>G MH NL> PAB<A <HGLMKN<M

X)>M:FH=>EBG@ LAHNE= ;> NL>= PA>G MA> BG?HKF:MBHG : M|

LAHNE= ;> <HGLB=>K>=: I:KM H? MA> =HF:BG
X GGHM:MBHGL LAHNE= ;> NL>= PA>G MA> BG?HKF:MBHG :MM
LAHNE= GHM ;> <HGLB=>K>= : |:KM H? MA> =HF:BG :G= PA>C

<HGMKB;NM> MH MA> EH@B<:E <HGL>JN>G<>L H? :G HGMHE
Example:

HGLB=>K MA> ?HEEHPBG@ HGMHEH@R

ClassAssertion a:Dog a:Brian
) ( 4 KB:G BL : =H@
ClassAssertion( a:PetAnimals ) ] ]
aDog ) H@L :K> I>M .GBF.E:L
i ; . 0A> %DuUg A:L ;>>G (=z>=
AnnotationAssertion( a:addedBy MH MA> HGMHEH@R ER />MA

a:Dog "Seth MacFarlane") ):<":KE:G>

OA> ?:<ML MA:M KB:G BL : =H@ :G= MA:M =H@L :K> I>M :GBF:EL
MA> =HF:BG O0A>K>?HK> MA>L> ?:<ML :K> K>IK>L>GM>= BG MA>
F>M:FH=>EBG@ %G <HGMK:LM MA> BG?HKBoMBHGIAHNM PAH :=:

HGMHEH@R =H>L GHM =>L<KB;> MA> :<MN:E :HF:B:G iNM FB@AM
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F:G:@>F>GM IHBGM H? OB>P O0A>K>?HK> MABL BGE’?HKF:MBHG Bl
:GGHM:MBHG

,KHI>KMR TQIK>LLBHGL
,KHI>KMB>L <:G ;> NL>= BG +3( MH ?HKF IKHI>KMR >QIK>LLBHGL
+;,C><M ,KHI>KMR 'QIK>LLBHGL

+;C><M IKHI>KMB>L <:G ;R NL>= BG +3( MH ?HKF H;C><M IKHI>KI
K> K>IK>L>GM>= BG MA> LMKN<MNK:E LI><B?B<:MBHG H? +3( ;R
ObjectPropertyExpression :G= MA>BK LMKN<MNK> BL LAHPG BG "B@NK>
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Figure4. +;C><M ,KHI>KMR !'QIK>LLBHGL BG +3(

LHG> <:G L>> ?KHF MA> ?B@NK> +3( LNIIHKML HGER MPH DBG
>QIK>LLBHGL +;C><M IKHI>KMB>L :K> MA> LBFIE>LM ?HKF H? H;C
>QIK>LLBHGL :G= BGO>KL> H;C><M IKHI>KMB>L :EEHP ?HK ;B=BK
>QIK>LLBHGL :G= :QBHFL

iObjectPropertyExpression := ObjectProperty | InverseObjectProperty

6.1.1 Inverse Object Properties

G BGO>KL> H;C><M |KHObj&chhRersa@f(PILLBHGHGG><ML :G
BG=BABPBNMEAB? :G= HGER B? MAP HHGCGM FBHMAKMR
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ilnverseObjectProperty := 'ObjectinverseOf' '(" ObjectProperty ')’

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?EI-iEEHPBG@ tLL

ObjectPropertyAssertion(

i . 2
| a:fatherOf a:Peter a:Stewie ) =M= BIESAMEEB= AL E2E M A > K

0ABL HGMHEH @ ®Ste@i#BRELHG &M M>= :R MA> ?HEE
>QIK>LL BiR&erM H

PBG@ H;C><M

ObjectinverseOf( a:fatherOf )

S
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‘M: ,KHI>KMR IQIK>LLBHGL

"HK LRFF>MKR PBMA H;C><M IKHI>KMR >QIK>LLBHGL MA> LMKN<]|

ELH BGMKH=N<>L =:M: IKHI>KMR >QIK>LLBHGL :L LAHPG BG "B/
"EEHP>= =:M: IKHI>KMR >QIK>LLBH GD&dPropertylxpréssidi > KM R MANL
BG MA> LMKN<MNK:E LI><B?B<:MBHG H? +3( <:G ;> L>>G :L : IE:«
?NMNK> >QM>GLBHGL

Figure5. :M: ,KHI>KMR !QIK>LLBHGL BG +3(

i DataPropertyExpression := DataProperty
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M: .:G@>L

"M:MRI>L LN<A L LMKBG@L HK BGM>@>KL <:G ;> NL>= MH >QIK
H? MNIE>L H? EBM>K:EL PA>K> MNIE>L <HGLBLMBG@ H? HGER H(
EBM>K:E BML>E? !:<A =:M: K:G@> BL :LLH<B:M>= PBMA : IHLBMBUC(
MA> LBS> H? MA> MNIE>L BG MA> =:M: K:G@ > EE =:M:MRI>L A:0:
LI><B?B<:MBHG <NKK>GMER =H>L GHM =>?BG> =:M: K:G@>L H? :K
R 'EEHPBG®@®R?HK: Ki:G@>L MA> LRGM:Q H? +3( IKHOB=>L : AHI
BFIE>F>GM:MBHGL MH BGMKH=N<> >QM>GLBHGL LN<A :L <HFI:KBI

‘M: KiG@>L <:G ;> NL>= BG K>LMKB<MBHGL HG =:M: IKHI>KMB>L
/><MBHGIG=_ 0A> LMKN<MNK> H? =:M: K:G@>L BG +3( BL LAHPG
OA> LBFIE>LM =:M: K:G @ >L DarirerbbcidiOf > DatdUAionOf

: G PataComplementOf =:M: K:G@>L IKHOB=> ?HK MA> LM:G=:K= L>M MA>
HIS>K:MBHGL HG =:M: K:G@>L BG EH@B<:E E:G@N:@>L MA>L> K>
<HGCNG<MBHG =BLCNG<MBHG :G¥Daao@0MBMNMG KKG@><MBO>ER 0
<HGLBLML H? >Q:<MER MA> LI><B?BDatatypeRdstictRorE BMMK:EL "BG:EEF
K:G@> K>LMKB<ML MA> O:EN> Ll:<> H? : =:M:MRI> ;R : <HGLMK:BC

Figure6. :M: .:G@>L BG +3(

DataRange :=
i Datatype | i
i DatalntersectionOf | ;
DataUnionOf |
i DataComplementOf | i
: DataOneOf | i
DatatypeRestriction
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%GM>KL><MBHG H? :M: .:G@>L

G B G M>KL><MB Hatamntdvsedar®®DR 1 ..DR ) <HGM:BGL :EE
MNIE>L H? EBM>K:EL MA:M K> <HODRM?BIBE>=\BEG\>G<AEEM:K:G@ >
K:G@RLmust ;> H? MA> L:F> :KBMR :G= MA> K>LNEMBG®@ =:M: K:G@
L P>EE

DatalntersectionOf :='DatalntersectionOf' (' DataRange
DataRange { DataRange }")'
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DatalntersectionOf( xsd:nonNegativelnteger
xsd:nonPositivelnteger )

1GBHG H? M: .:.G@>L

NGBHG =:MDatdU@@Cf(DR 1 ..DR ) <HGM:BGL :EE MNIE>L H? EBM>
MA:M :K> <HGM:BG>= BG MA> DR PHHM\HEY G-:MEK . G®&>K:G@>L
DR must ;> H? MA> L:F> :KBMR :G= MA> K>LNEMBG®@ =:M: K:G@> BL

DataUnionOf :='DataUnionOf" '(' DataRange DataRange ({
DataRange }")'

___________________________________________________________________________________________________

iExampIe: i
0OA> ?HEEHPBG@ =:M: KiG@> <HGM:BGL :EE LMKBGE@L :G= EE BG

DataUnionOf(  xsd:string xsd:integer )

HFIE>F>GM H? M: .:.G@>L
<HFIE>F>GM =:DhtaBarp@mwentOf(DR) <HGM:BGL :EE MNIE>L H?

EBM>K:EL MA:M K> GHM <HGDRBGA= KBGO MEMBGI®: KN@K=G@> A:L
MA> :KBMR >JN:EDRH MA> :KBMR H?
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iDataCompIementOf := 'DataComplementOf' ‘(" DataRange "'

BGM>@>KL
DataComplementOf(  xsd:positivelnteger )

%G I:KMB<NE:K MABL =:M: K:G@> <HGM:BGL MA> BGM>@>K S>KF

IGNF>K:MBHG H? (BM>K:EL
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G >GNF>K:MBH ®ath@OnE®M > K1 E.LIt n) <HGM:BGL >Q:<MER MA>
>QIEB<BMER LIN<BPBMAEBMBK:EGLOA> K>LNEMBG@ =:M: K:G@> A:l

| DataOneOf := 'DataOneOf (" Literal { Literal }') §

Example:

OA> ?HEEHPBG@ =:M: K:G@> <HGM:BGL"Paer< MER=M
MA> BGM>@>K HG>

PH EBM>K:EL

DataOneOf( "Peter" "1"M xsd:integer )

M:MRI> .>LMKB<MBHGL

=:M:MRI> K>DhdialymeRasBictich( DT F 1 t1 .F nltp)
<HGLBLML H? : N@KKE=IMBNR|>It | ) (»WM;> MA> =:M:
O:EN>L H? MA> <HKK?>IL||H G =BG [@BEB,M > K). st ;>
<HGM:BG>= BG MA>DPTBG WAL <M MRI|5EMB HSPA>
K>LNEMBG@ NG:KR =:M: K:G@> BL H;M:BG>DTR K>LMKB<MBG@ M/
:<<HK=BG@ MH MA> (FPF.,GMB<IFNEMBEE> |:BKL :K> BGM>KIK>M>=
<HGCNG<MBO>ER

DatatypeRestriction ;= 'DatatypeRestriction' '(' Datatype
constrainingFacet restrictionValue { constrainingFacet restrictionValue }
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oy |

! constrainingFacet = IRI i

i restrictionvValue := Literal i
Example:

0A> ?HEEHPBG@ =:M: K:G@> <HGM:BGL >Q:<MER MA> BGM>@>KL
DatatypeRestriction( xsd:integer xsd:mininclusive
"5 xsd:iinteger xsd:maxExclusive "10"M  xsd:integer )

___________________________________________________________________________________________________

E:LL 'QIK>LLBHGL

%G +3( <E:LL>L :G= IKHI>KMR >QIK>LLBEHSGL :K> NL>= MH <HGLM
expressions LHF>MBF>L :HeddrigtioBE >G= BG MA> =>L<KBIMBHG EH@B<
E B M > kcomiple eoncepts  E:LL >QIK>LLBHGL K>IK>L>GM L>ML H? BG=BO
?HKF:EER LI><B?RBG@ <HG=BMBHGL HG MA> BG=BOB=N:EL IKHI>
MA>L> <HG=BMBHG Instdticed HP=MAR K>LI><MBO> <E:LL >QIK>LLBHGL
LMKN<MNK:E LI><B?B<:MBHG H? +3( <E:LL >QIK>LLBHGL :K> K>I
ClassExpression

Example:

i <E:LL >QIK>LLBHG <:G ;> NL>= MH K>IK>L>GM MA> L>M H? I>HI
it HG> <ABE= %? :G HGMHEH@R :==BMBHG:EER <HGM:BGL LM:M>F
§I>KLHG :G= MA:M ,>M>K A:L <ABE= AKBL MA>G ;>M>K <:G ;> <
r BGLM:G<> H? MA> F>GMBHG>= <E:LL >QIK>LLBHG

+3( IKHOB=>L : KB<A L>M H? IKBFBMBO>L MA:M <:G ;> NL>= MH <
>QIK>LLBHGL %G I:KMB<NE:K BM IKHOB=>L MA®oP>EE DGHPG HI
:Gxaot : K>LMKB<M>= ?HKF H? NGBO>KL:E :G= >QBLM>GMB:E IJN:GN
K>LMKB<MBHGL >GNF>K:MBHG H&IB&=BOBBXNVBIHGG= : LI><B:E

L LAHPG BG "B@NK> <E:LL>L :K> MA> LBFIE>LM ?HKF H? <E:LL
HMA>K <HFIE>Q <E:LL >QIK>LLBHGL :K> =>L<KB;>= BG MA> ?HE

ClassExpression =

Class |
ObjectOneOf |
ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |

ObjectintersectionOf | ObjectUnionOf | ObjectComplementOf |
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ObjectHasSelf |
ObjectMinCardinality | ObjectMaxCardinality | ObjectExactCardinality

DataSomeValuesFrom | DataAllValuesFrom | DataHasValue |
DataMinCardinality | DataMaxCardinality | DataExactCardinality

,KHIHLBMBHG:E HGG><MBO>L :G= IGNF>K:MBHG H?

+3( IKHOB=>L ?HK >GNF>K:MBHG H? BG=BOB=N:EL :G= :EE LM:G=:
<HGG><MBO>L :L LAHP GOBdstInt&@chokdOf OBbjécttynionOf :G=
ObjectComplementOf <E:LL >QIK>LLBHGL IKHOB=> ?HK MA> LM:G=:K= L>N
HI>K:MBHGL HG <E:LL >QIK>LLBHGL BG EH@B<:E E:G@N:@>L MA:
<HGCNG<MBHG =BLCNG<MBHG :GoObect@eMB+HEGLIK>LI><MBO>ER 0
>QIK>LLBHG <HGM:BGL >Q:<MER MA> LI><B?B>= BG=BOB=N:EL

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

1|, classExpression

2. *|ClassExpression] o

classExpressions classExpressions

?

ObjectUnionOf ObjectComplementOf ObjectOneOf ObjectintersectionOf

1%, individuals

Individual

Figure7. ,KHIHLBMBHG:E HGG><MBO>L :G= IGNF>K:MBHG H? %G=8B
8.1.1 Intersection of Class Expressions

G BGM>KL><MBHG <@bjéctinte@ddicnDKEEG 1 ..CE )
<HGM:BGL :EE BG=BOB=N:EL MA:M :K> BGEM:BK>L B? :EE <E:LL >(
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ObjectintersectionOf  :='ObjectintersectionOf' (' ClassExpression
ClassExpression { ClassExpression }')'

___________________________________________________________________________________________________

ClassAssertion a:Dog a:Brian
) ( 2 KB:G BL : =H@
a:Brian ) KB:G <:G M:ED

OA> ?HEEHPBG@ <E:LL >QIK>LLBHG =>L<KB;>L :EEi=H@L MA:M <:

a:Brian BL <E:LLB?B>= :L BML BGLM:G<>

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

ClassAssertion( a:CanTalk

ObjectIntersectionOf( a:Dog a:CanTalk )

8.1.2 Union of Class Expressions

NGBHG <E:LL 0DjekttnidnBiGE 1 ...CE ) <HGM:BGL :EE
BG=BOB=N:EL MA:M :K> BGLM:G<>L H?CEM?EK LM BG>G<E:LL >QIK>1

ObjectUnionOf :='ObjectUnionOf" (' ClassExpression
ClassExpression { ClassExpression }')'

___________________________________________________________________________________________________

)CIassAssertlon( a:Man a:Peter SM>K BL : F:G
ClassAssertion a:Woman a:lLois
) ( (HBL BL : PHF:G '

OA> ?HEEHPBG@ <E:LL >QIK>LLBHG =>L<KB;>L :EE:BG=BOB=N:EL
>B MaAMak H&Woman ?NKMA>KF atReter ; 8 Ml:ois : K> <E:LLB?B>: ‘L
BML BGLM:G<>L

ObjectUnionOf( a:Man a:Woman )
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8.1.3 Complement of Class Expressions

<HFIE>F>GM <E:L L Objedi€onipleBieh@®f( CE ) <HGM:BGL :EE
BG=BOB=N:EL MA:M :K> GHM BGLM:GEK>L H? MA> <E:LL >QIK>LLBH

ObjectComplementOf  :='ObjectComplementOf' ‘(" ClassExpression

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

DisjointClasses( a:Man a:Woman *HMABG@ <:G ;> ;HMA F:G :G=
) : PHF:G

lassA ti ‘W :Loi

)Cass ssertion( a:Woman a:Lois (HBL BL : PHF:G

OA> ?HEEHPBG@ <E:LL >QIK>LLBHG =>L<KB;>L :EE
a:Man

MABG@L MA:N

ObjectComplementOf(  a:Man )
/BGatois BL DGHPG MH :> : PHF:G :G= GHMABG®@ <:G ;> ;HMA : F:G
PHF:G MAGGBL G><>LL:KBWaAR GHAV K abiKkB L <E:LLB?;B>: ‘L

:G BGLM:G<> H? MABL <HFIE>F>GM <E:LL >QIK>LLBHG

Example:

+3( A:dpenworld L>F:GMB<L LH G>@:MBHG BG +3( BL MA> L:F> :L
<E:LLB<:E ?BKLM HK=>K EH@B< OH NG=>KLM:G= iHI>G PHKE= L:
HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :LL>*KMBHG

ClassAssertion( a:Dog a:Brian

) KB:G BL : =H®@

+G> FB@AMaB@h>MM ;> <E:LLB?B>= :L :G BGLM:G<>
>SQIK>LLBHG

H? MA> ?HEEH

ObjectComplementOf( a:Bird )

%GMNBMBO>ER MA> HGMHEH @ Ru:Bridn>B LG HoMBXQ INE BBMIER LM:M> |
aBird LH MABL LM:M>F>GM L>>FL MH ;> ?:EL> %G +3( AHP>0>K
<:L> BM BL MKN> MA:M MA> HGaBfighHRA R G HBXAL MHOK 2 NHM> MA:M

Page 51 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

aBird AHP>0>K MA> HGMHEH@R =H>L GHM LM:M> MA> HIIHLBM> :
MABL HGMHEH@R LBFIER =H>L GHM <HGM:BG >GHN:\I@A BG?HKF: M
PA>M#&Brikn BL :G BGLMBBKHKHGHM BM BL I>K?><MER IHLLB;E> MA:
BG?HKF:MBHG MH MA:M >??><M BL :<MN:EER MKN> ;NM BM A:L G
HGMHEH@R i

OA> HGMHEH@R ?KHF MA> |IK>O0BHiNA:+Q>PIE><EBGLBABxA L

aMan AHP>0>K <HGM:BGL LN??B<B>GM BG?HKF:M:BHG MH =K:P N\
<HG<ENLBHG %G I:KMB<N E: KaLéis> BDLG: &P BTGH Kl Ihirkam H/IPA : M

:G= MaAMah :GaWoman =H GHM LA:K> BGLM:G<>L O0A>Ki>?HK> :GR :=:
BG?HKF:MBHG MA:M =H>L GHM E>:= MH BG<HGLBLM>G<R <:GGHM
allois BL :G BGLMMax>?WKMA>KFHK> B? HG> P>K> MH >QIEB<BMER
allois BL :G BGLMMaxr>M#A> HGMHEH@R PHNE= ;> BG<:HGLBLM>GM :C
=>?BGBMBHG BM MA>G >GM:BEL :EE IHLLB;E> <HG<ENLBHGL
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8.1.4 Enumeration of Individuals

G >GNF>K:MBHG HObjec@on&8B=N:EB ) <HGM:BGL >Q:<MER MA>
BG=BOB=RBBMA \ B\ G

iObjectOneOf := 'ObjectOneOf' '(’ Individual { Individual })'

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Q

Rt R

EquivalentClasses(

a:GriffinFamilyMember
ObjectOneOf(  a:Peter

aiLois a:Stewie a:Meg a:Chris

a:Brian )

)

§ 0A> #KB??BG ?:FBER <HGLBLML
i Differentindividuals( -

>Q:<MER H? ,>M>K (HBL /M>PB>
)>@ :G= KB:G '

a:Quagmire  a:Peter  a:Lois ) ';I@@ Fi :z; . : > g z X o I(BHS L: K/>M :>EPEB >

a:Stewie a:Meg a:Chris a:Brian '
) 9 =B??>K>GM ?KHF >:<A HMA>K

0A> <EGiffinFamilyMember GHP <HGM:BGL >Q:<MER MA> LBQ >QIEB<BM
BG=BOB=N:EL /BG<> PaQuEdnite[BGHPBMA=K>GM ?KHF! MA>L> LBQ

BG=BOB=N:EL MABL BG=BOB=N:E BL <E:LLB?B>= :L :G BGLM:G<>
>SQIK>LLBHG

ObjectComplementOf( a:GriffinFamilyMember )
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OA> E:LM :QBHF BG MA> HGMHEH@R BL G><>LL:KR!MH =>KBO> M,
+ PBMAHNM BM MA> HI>G PHKE= L>F:GMB<L H? +3( EPHNE::EEHP
ra:Quagmire BL MA> L aPeterLa:Lois a:Stewie a:Meg a:Chris HakBrian

Example: i

OH NG=>KLM:G= AHP MA> HI>G PHKE= L>F:GMB<L :??><ML >GNF>
BG=BOB=N:EL <HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA>

ClassAssertion(

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

. . A _
a:GriffinFamilyMember a:Peter ,’,> M>K BL : F>F;>K H? MA> #KB??BC
) :FBER 5
ClassAssertion( (HBL BL : F>F;>K H?EMA> #KB??BG
a:GriffinFamilyMember a:Lois ) ":FBER i
ClassAssertion( i

it : : IM>PB> BL : F>F;>K H? MA>

:GriffinFamilyM :St ' :
?Grl inFamilyMember a:Stewie #KB??BG "-FBER |
ClassAssertion( )>@ BL : F>F;>K H? MA> #KB??BG
a:GriffinFamilyMember a:Meg ) ":FBER i
ClassAssertion( _ _ :
a:GriffinFamilyMember a:Chris ,,A XBL B 5 F2EG q MA> #KB??BG
) :FBER |
ClassAssertion( ] ] ]
a:GriffinFamilyMember a:Brian " NG DG S EEE LS ?i MA> #KB??BG
) :FBER

0A> <EGrffinFamilyMember GHP :ELH <HGM:BGL MA> F>GMBHG>= LBQ
BG=BOB=N:EL CNLM :L BG MA> IK>OBHNL >Q:FIE> §0A> F:BG =B?
>Q:FIE> AHP>0>K BL MA:BGHKfthPami@Nemtet BHGHM <EHL>=

MA> L>F:GMB<L H? +3( :LLNF>L MA:M BG?HKF:MBHG :;HNM : IHM
a:GriffinFamilyMember F:R ;> FBLLBG @ ®&QualmireHBK>GHP GHM

<E:LLB?B>= :L :G BGLM:G<> H? MA> ?HEEHPBG@ <E:LL >QIK>LLB
<A:G@> >0>G B? P> :== MA> :QBHF LM:MBG @ MA:ME :EE H? MA>L>
=B??>K>GM ?KHF >:<A HMA>K :

ObjectComplementOf( a:GriffinFamilyMember )

+;,C><M ,KHI>KMR .>LMKB<MBHGL

E:LL >QIK>LLBHGL BG +3( <:G ;> ?HKF>= ;R IE:<BG@ K>LMKB<M
IKHI>KMR >QIK>LLBHGL :L LA BeetSBneVaBe@bk > < E OLA>

>QIK>LLBHG :EEHPL ?HK >QBLM>GMB:E JN:GMB?B<:MBHG HO>K :G
:G= BM <HGM:BGL MAHL> BG=BOB=N:EL MA:M K> <HGG><M>= MAK
>QIK>LLBHG MH :M E>:LM HG> BGLM:G<> H? : @BO>G <E:LL >QIK>
ObjectAllValuesFrom <E:LL >QIK>LLBHG :EEHPL ?HK NGBO>KL:E JN:GMB?
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H;C><M IKHI>KMR >QIK>LLBHG :G=BM <HGM:BGL MAHL> BG=BOB:
MAKHN@A :G H;C><M IKHI>KMR >QIK>LLBHG HGER MH BGLM:G<>L
>QIK>LLBH®BjectHAsvalue <E:LL >QIK>LLBHG <HGM:BGL MAHL> BG=BOB
K> <HGG><M>= ;R :G H;C><M IKHI>KMR >QIK>LLBHG MH : I:KMB<N
M ADbjectHasSelf <E:LL >QIK>LLBHG <HGM:BGL MAHL> BG=BOB=N:EL MA
iR :G H;C><M IKHI>KMR >QIK>LLBHG MH MA>FL>EO>L

1 |ClassExpression| 1

clagsExprassion tlassExpression

1

ObjectAllvaluesFrom ObjectHasSelf OhjectHasValue OhjectSomevaluesFrom

c
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g

1 individual

ndividual

1 ohjectPropertyExpression

1 |objectPropertyExpression| 1

ohiectPropertyExpression ohjectProperyExpression

1 | ohjectPropertyExpression

Figure8. .>LMKB<MBG@ +;C><M ,KHI>KMR !QIK>LLBHGL BG +3
8.2.1 Existential Quantification

G >QBLM>GMB:E < BHectSoméKahiesHBorhGOPE CE ) <HGLBLML H?

:G H;C><M IKHI>KMIPEQHK > <KIEBHIG >QI0E>LGBHBM <HGM:BGL :EE
MAHL> BG=BOB=N:EL MAOREMH <6 BG=8MB=NRE MA:M BL :G BGLM:(
CE ,KHOB=>0PBWBAindle :<<HK=BG@ MH MA><MBBABMBHG BG

<E:LL >QIK>LLBHG <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA
ObjectMinCardinality( 1 OPE CE)

ObjectSomeValuesFrom :='ObjectSomeValuesFrom' ‘("
ObjectPropertyExpression  ClassExpression ')’

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ’?l:-iEEHPBG@ TQI
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ObjectPropertyAssertion(

a:fatherOf a:Peter a:Stewie ) PUER BL =R L7 R
ClassAssertion a:Man a:Stewie
| fon( w /IM>PB> BL : F:G

OA> ?HEEHPBG@ >QBLM>GMB:E >QIK>LLBHG <HGM:
<HGG><M>=afatkeMAKHI>KMR MH BG=BOB=N:Ela:Mah: M
?NKMA>KIPFettKBL <E:LLB?B>= :L BML BGLM:G<>

BGL MAHL> BC
K> BGLM:G<>

ObjectSomeValuesFrom( a:fatherOf a:Man )

___________________________________________________________________________________________________

8.2.2 Universal Quantification

NGBO>KL:E <E:L Obje@ARauésBridiy OPE CE) <HGLBLML H? :G
H;C><M IKHI>KM RPOPEQGK>LKEHA >QUE>LGBHBEM <HGM:BGL :EE MAHL:
BG=BOB=N:EL MA:M .GREMBER MM BGsBOB=N:EL IRA:M :K> BGLM:G-+
,KHO B =>6PHRdiMple :<<HK=BG@ MH MA><MBBABWMBHG<BQAL
>QIK>LLBHG <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> <E:L
ObjectMaxCardinality( 0 OPE ObjectComplementOf( CE ) )
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ObjectAllValuesFrom  :='ObjectAllValuesFrom' ‘("
ObjectPropertyExpression  ClassExpression ')’

___________________________________________________________________________________________________

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?l:-iEEHPBG@ (QE

ObjectPropertyAssertion(
achasPet a:Peter a:Brian ) LBie L o 12 27 .2 M K
ClassAsserti D :Bri :
| assAssertion( a:Dog a:Brian KB:G BL : =H@ |
ClassAssertion(
ObjectMaxCardinality( 1 ,>M>K A:L :M FHLM HG> I>M

0OA> ?HEEHPBG@ NGBO>KL:E >QIK>LLBHG <HGM:BG§L MAHL> BG=B
MAKHN @hasPeA PKHI>KMR HGER PBMA BG=BOB=aDdgL MA:M :K> BGLM
_ MA:M BL BM <HGM:BGL BG=BOB=N:EL MA:M A:0O>'HGER =H@L :l

ObjectAllValuesFrom( a:hasPet a:Dog )

achasPet ) a:Peter )
' BGLM:Ga&bBag HBM BL BFIHLLB;&Petht HRa:hbGRBt>M M : G

0OA> HGMHEH@R :QBHFLa@EtEEBEFKIHMG\/bra:MM%EMRGEREMH

Page 55 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

BG=BOB=N:E =RBBRankPEEWARKMFF:DBG@ MA> HGMHEH@R BG<HGLB
0A>K>%tPKter BL <E:LLB?B>= :L :G BGLM:G<> H? MA>{F>GMBHG>= <
>QIK>LLBHG .

! 0A> E:LM :QBHF _ MA:M BL MRetertAGE IMM AMB®IGH GIA MM _ BL

| <KBMB<:E ?HK MA> BG?>K>G<> ?KHF MA> IK>OBHNL I:K:@K:IA =N
' L>F:GMB<L H? +3( 3BMAHNM MABL :QBHF MA> HGMHEH@R FBG@
| MA> BG=BOB=NxEsterMBL RABGS a:hbsRet; R% G LN < AaPeter >

' PHNE= GHM ;> <E:LLB?B>= :L :G BGLM:G<> H? MA>F>GMBHG>= <

8.2.3 Individual Value Restriction

A:L O:EN> <E:LL 9hQddHasVaBE(®PE a) <HGLBLML H? :G H;C><M
IKHI>KMR >QOREBIABH&G BG=8O0:B=NBBM <HGM:BGL :EE MAHL> BG=BOE
MA:M K> <HGGPEM&P 3 : <A LN<A <E:LL >QIK>LLBHG <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?H KbMdMASomeKaludsFroth( OPELBH G
ObjectOneOf(a))

c
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' ObjectHasValue :='ObjectHasValue' (' ObjectPropertyExpression i
| Individual ') !

ObjectPropertyAssertion(

a:fatherOf aPeter a:Stewie ) ,>M>K BL /M>PB> L 9 MA>K

0OA> ?HEEHPBG@ A:L O:EN> <E:LL >QIK>LLBHG <HGM:BGL MAHL>
<HGG><M>= MAaRktH&@ KMA>KMR PBMA MAwEBG=BOB=N:E
?NKMA>KPdiekKBL <E:LLB?B>= :L BML BGLM:G<>

ObjectHasValue( a:fatherOf a:Stewie )

8.2.4 Self-Restriction

L>E? K> LObk8BHaESIRI{ OPE ) <HGLBLML H? :G H;C><M IKHI>KMR
>QIK>LOBEHGG= BM <HGM:BGL :EE MAHL> BG=BOBEMIHEL MA:M K> <
MA>FL>EO>L
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iObjectHasSeIf := 'ObjectHasSelf" ‘(" ObjectPropertyExpression ")’

Example:
HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?HEEHPBG®@ TQI

ObjectPropertyAssertion(
; a:likes a:Peter a:Peter ) ,>M>K EBD>L ,>M>K
OA> ?HEEHPBG@ L>E? K>LMKB<MBHG <HGM:BGL M
P ?NKMA>&PeteKBL <E:LLB?B>= :L BML BGLM:G<>

HL> BG=BOB=

ObjectHasSelf( a:likes )

LT .
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+;,C><M ,KHI>KMR :K=BG:EBMR .>LMKB<MBHGL

E:LL >QIK>LLBHGL BG +3( <:G ;> ?HKF>= ;R IE:<BG@ K>LMKB<M
<:K=BG:EBMR H? H;C><M IKHI>KMR >QIK>LLBHGL :L LAHPG BG "B
K>LMKB<MBHGL <:G ;> JN:EB?B>= HK NGJN:EB?B>= BG MA> ?HKF:
K>LMKB<MBHG HGER :IIEB>L MH BG=BOB=N:EL MA:M K> <HGG><M
>QIK>LLBHG :G= :K> BGLM:G<>L H? MA> JN:EB?RBG@ <E:LL >QIK>
MA> K>LMKB<MBHG :IIEB>L MH :EE BG=BOB=N:EL MA:M K> <HGG>
>QIK>LLBHG MABL BL >JNBO:E>GM MH MA> JN:EB?B>= <:L> PBMA
>QIK>LLBHGowlThing MBIA> <E:LL >Q ObjediMiidrGirality

ObjectMaxCardinality : GGbjectExactCardinality <HGM:BG MAHL> BG=BOB=N:EL MA
K> <HGG><M>= ;R :G H;C><M IKHI>KMR >QIK>LLBHG MH :M E>:LM
@BO>G GNF;>K H? BGLM:G<>L H? : LI><B?B>= <E:LL >QIK>LLBHG
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0.1 |ClassExprassion] 0.1

classExpression classExpression
’& 0.1 | classExpression
OhjectMaxCardinality OhjectMinCardinality ObjectExactCardinality
cardinality : UnlimitedMatural cardinality : UnlimitedMatural cardinality : UnlimitedMatural

1 ohjectPropertyExpression

1 |ObjectPropertyExpression| 1
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objectPropertyExpression objectPropertyExpression

Figure9. .>LMKB<MBG@ MA> :K=BG:EBMR H? +;C><M ,KHI>KMR QI

8.3.1 Minimum Cardinality

FBGBFNF <:K=BG:E BOWBctMQC& dinaliti A GPE CE )
<HGLBLML H? : GHG Gr» @GMHB;@> 8\6 ViK-Hal > K MRE > @G K > L4 B:H G
>QIK>LCBHG= BM <HGM:BGL :EE MAHL> BG=BOBEMHEIMMA:M :K> <}
E>hMB??>K>GM BG=BOB=N:ELCHMAGEB:IK %+ BIGABWG:@G<BMH?2L M:D>G MH
; >owl:Thing

ObjectMinCardinality  := 'ObjectMinCardinality’ ‘('
nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]’

Example:
HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?HEEHPBG@ :QI

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie )

ClassAssertion( a:Man a:Stewie

)
ObjectPropertyAssertion(

a:fatherOf a:Peter a:Chris )
ClassAssertion( a:Man a:Chris

IM>PB> BL : F:G

,>M>K BL AKBL L ?:MA>K
AKBL BL : F:G §
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Differentindividuals( a:Chris AKBL :G= /M>PB> :K
a:Stewie ) ?KHF >:<A HMA>K

=B??>K>GM

smmmmmmyy -t

0OA> ?HEEHPBG@ FBGBFNF <:K=BG:EBMR >QIK>LLBHG <HGM:BGL
<HG G >< M*athe®f MH :M E>:LM MPH =B?2MarGM BGLM:G<>L H?

| ObjectMinCardinality( 2 a:fatherOf  a:Man )
/B G a:Stewie : Ga:Chris :K> ;HMA BGLaM&h<sl= HR> =B??>K:‘}GM ?KHF
>:<A HMRet&r BL <E:LLB?B>= :L :G BGLM:G<> H? MABL <E:LL >QIK>

N> MH MA> HI>G PHKE= L>F:GMB<L MA> E:laMhri® BHF _ MA> HG>
:GaStewie :K> =B??>K>GM ?KHF >:<A HMA>K _ BL G><>LL:KR ?HK M
PBMAHNM MABL :QBHFa@Ghis BG d:BtewiB ; E> MAMN:EER N:/IA> L:F>

BG=BOB=N:E
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8.3.2 Maximum Cardinality

F:QBFNF <:K=BG:E B WBect\axkardihiti @ OPE CE )
<HGLBLML H? : GHG Gr» @GMHB;@> 8\ ViK-Hal > K MRE > G K > L<B:H G
>QIK>LCBHG= BM <HGM:BGL :EE MAHL> BG=BOBEMIHEIMMA:M :K> <t}
FHInM=EB??>K>GM BG=BOB=N:ELCMAZEBIK+*BGBG@G<BIMHBL M:D>G MH
; >owl:Thing

ObjectMaxCardinality := 'ObjectMaxCardinality’ '("
nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]’

achasPet a:Peter a:Brian )
ClassAssertion( :
ObjectMaxCardinality( 1 ,>M>K A:L :M FHLM HG> I>M
achasPet ) aPeter ) |

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?!'-IEEHPBG@ QU
ObjectPropertyAssertion( KB:G BL : I1>M H? .>M>K

<HGG><M*basP&® MH :M FHLM MPH BG=BOB=N:EL

ObjectMaxCardinality( 2 a:hasPet )

OA> ?HEEHPBG@ F:QBFNF <:K=BG:EBMR >QIK>LLBH:G <HGM:BGL N\
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/BG&Peter BL DGHPG MH ;> <ahasbet<WMH=MRFHLM HG> I?;G:BOB:N:E B
BL <>KM:BGER :ELHhadP@ &I+ MF+FHRM MPH BG=BOB=N:EL LH
<HGL>JNaBawERL <E:LLB?B>= :L :G BGLM:G<> H? MABL <E:LL >QIK

| 0A> >Q:FIE> HGMHEH@R >QdBRRBIMERBG@ <HBGERM>= ;R

i achasPet ?KHuPeter LH HG> FB@#&Reter Qi <M <E:LLB?B>= :L :G

! BGLM:G<> H? MA> F>GMBHG>= <E:LL >QIK>LLBHG 30>G PBMAHNN
' OABL AHP>0>K BL GHM MA> <:L> =N> MH MA> HI>G PHKE= L>F:C
| :QBHF BM BL |HP&S EL> G >akbsPet; RH HMA>K BGSBOB=N:EL

| 0OA> L><HG= :QBHF <EHL>L MA> a&PdferHBAL B<GI-ERIBMGE IMM A R
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)

ClassAssertion(
ObjectMaxCardinality( 1
a:hasDaughter ) a:Peter )

a:hasPet |
Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?l:-lEEHPBG@ (Q
ObjectPropertyAssertion(
. =" !)

a:hasDaughter a:Peter a:Meg ) )>@ BL @ =:N@AM>K H 2, >M>K
ObjectPropertyAssertion( ;
ahasDaughter  a:Peter a:Megan )>@:G BL : =:-N@AM>K H? ,>M>K

,>M>K A:L :M FHLM HG>
=:N@AM>K

+G> FB@AM >QI><M MABL HGMHEH@R MH ;> BG<KHGLBLM>GM HG
a:Meg : G a:Megan : K> <HG G >«:Reter ;RehasDaughter ;NM HG MA>

HMA>K A:G= BaWPdterRBL MM:BIG > e:NbsBaudhter MH : M FHLME HG>
BG=BOB=N:E OABL HGMHEH@R AHP>0>K BL GHM!BG<HGLBLM>C
+3( =H>L GHM Rngze Make assumption _ MA:M BL BM =H>L GHM

:LLNF> =BLMBG<M BG=BOB=N:EL MH ;> G><>LL:KBER =B??>K>GM
=H>L GHM >QIEB&B&)ER d:MBgaM AKM =B??>K>GM BG=BOB=N:EL
MA>K>?HKaPeteBG. 6> ;> <HG G >xhMsbaugRter MH :M FHLM HG>
=BLMBG<M &MecgBGRMNgdE FNLM ;> MA> L:F> OABL >Q:FIE> HGMHEF}
MANL >GM:BEL MA> ?HEEHPBG®@ :LL>KMBHG

Samelndividual( a:Meg a:Megan )

+G> <:G :QBHF:MBS> MA> NGBJN> G:F>:LLNFIMBHC:5 BG +3( ;R >
MA:M :EE BG=BOB=N:EL :K> =B??>K>GM ?KHF >:<A HMA>K OABL -
?HEEHPBG@ :QBHF PAB<A F:D>L MA> >Q:FIE> HGMHEH@R BG<H(

Differentindividuals( a:Peter ,>M>K )>@ :G= )>@§G K> EE
a:Meg a:Megan ) =B??>K>GM ?KHF >:<A HMA>K
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8.3.3 Exact Cardinality

G >Q:<M <:K=BG:E BMjctBxadtRardinaBii{ & OPE CE )

<HGLBLML H? : GHGQG> @GMHB;@> 8N6 VIKHRl > K MRE > (G K > L4 B:H G
>QIK>LCBHG= BM <HGM:BGL :EE MAHL> BG=BOBEMIHEL MA:M :K> <}
>Q:<MER??>K>GM BG=BOB=N:ELCHMAGEBIK+B.ABMG@G&<BMHL M:D>G M
;>owl:Thing /N<A :G >QIK>LLBHG BL :<MN:EER >JNBO:E>GM MH MA> >

ObjectintersectionOf( ObjectMinCardinality( n OPE CE )
ObjectMaxCardinality( n OPE CE))

ObjectExactCardinality  :='ObjectExactCardinality’ '("
nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]"'
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___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

ObjectPropertyAssertion(

achasPet a:Peter a:Brian )

ClassAssertion( a:Dog a:Brian

)

ClassAssertion(
ObjectAllValuesFrom(

H
KB:G BL : I>M H? ,>M>K
KB:G BL : =H@ §

a:hasPet
ObjectUnionOf(

ObjectOneOf(  a:Brian .

) <A I>M H? ,>M>K BL >BMA>K KB:(
ObjectComplementOf( HK BM BL GHM : =H@,
) s
) i
a:Peter ;
) i

OA> ?HEEHPBG@ >Q:<M <:K=BG:EBMR >QIK>LLBHG§<HGM:BGL MA
<HGG><MhasP® MH >Q:<MER HGaB®¢ L NN & NMA HPEEIKB-L!
<E:LLB?B>= :L BML BGLM:G<> '

ObjectExactCardinality( 1 a:hasPet a:Dog )

OABL BL ;><:NL> MA> MABL MMRetér :B)IB KA G G >R BlibA=; N H
achasPet : G= MaBrMn BL :G BGLMDBx > 82 MA> E:LM :QBHF L:RL MA:M

a:Dog )
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GHM :G BGhaMags <~>B&Peter BL <HGG><M>= MH >Q:<MI:ER HG> BGLM:(
a:Dog ; Ra:hasPet ;

‘M: ,KHI>KMR .>LMKB<MBHGL

E:LL >QIK>LLBHGL BG +3( <:G ;> ?HKF>= ;R IE:<BG@ K>LMKB<M
>QIK>LLBHGL :L LAHPG BG "B@NK> OA>L> :K> LBFBE:K MH MA>
IKHI>KMR >QIK>LLBHGL MA> F:BG =B??>K>G<> ;> BG@ MA:M MA>
:G= NGBO>KL:E JN:GMBW”BKRMBNG KEEBPL?HEE =:M: K:G@>L >QIEB:
LNITHKM>= ;R MABL LI><B?B<:MBHG :K> NG KR AHP>0>K MA> IKH
K:G@>L BG >QBLM>GMB:E :G= NGBO>KL:E JN:GMB?B<:MBHG :EEHF
>QM>GLBHGL LN<A L O:EN> <HFI:KBLHGL :G= <HGL>JN>GMER <
'L BG=BOB=N:EL PAHL> PB=MA BL @K>:M>K MA:G MA>BK A>B@AM
DataSomeValuesFrom <E:LL >QIK>LLBHG :EEHPL ?HK : K>LMKB<M>= >QBL
JN:GMB?B<:MBHG HO>K : EBLM H? =:M: IKHI>KMR >QIK>LLBHGL :(
BG=BOB=N:EL MA:M :K> <HGG><M>= MAKHN@A MA> =:M: IKHI>KMR
EBM>K:E BG MA> @ B (CDaGAWaMesHfonc @ E:IOIA>QIK>LLBHG :EEHPL ?HK
: K>LMKB<M>= NGBO>KL:E JN:GMB?B<:MBHG HO>K : EBLM H? =:M:
<HGM:BGL MAHL> BG=BOB=N:EL MA:M K> <HGG><M>= MAKHN@A N
>QIK>LLBHGL HGER MH EBM>K:EL BG MBPataHasBaie GE:IM: K:G@> "BC
>QIK>LLBHG <HGM:BGL MAHL> BG=BOB=N:EL MA:M K> <HGG><M>:

>QIK>LLBHG MH : I:KMB<NE:K EBM>K:E
ClassExpression
A
DataSomevaluesFrom DatafAlValuesFrom DataHasValue

1 literal

Literal
lexicalValue : String

dataProperyExpressions

1 dataRange 1.* 1 ordered, nanunigue }
1 DataRanqe DataPropertyExpression| 1
arity : UnlimitedMatural _
dataRange dataProperyExpression

1.7 °|" dataProperyExpressions
{ ordered, nonunigue }

Figure 10. .>LMKB<MBG@ :M: ,KHI>KMR !'QIK>LLBHGL BG +3(
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8.4.1 Existential Quantification

G >QBLM>GMB:E < BbataSoméMduetArddiPE ;1 ... DPE , DR)
<HGLBIOMLM?IKHI>KMR >QREK>LUBBHGIG :G= : =DRPKHL@ >

KBMK ;> G /N<A : <E:LL >QIK>LLBHG <HGM:BGL :EE MAHL> BG=BC
<HGG><MPE MH EBtM>K:EIB \ G LN<A MAEM IMA> MNIE>

It ) BLOBRG <E:LL >QIK>LL B H BataéSvnidVatue3Fidai DPE DR

) <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> <E:LL >QIK>LLB
DataMinCardinality( 1 DPE DR )

DataSomeValuesFrom :='DataSomeValuesFrom' ‘('
DataPropertyExpression { DataPropertyExpression } DataRange )’
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Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

H

DataPropertyAssertion(
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=

"17"M  xsd:integer ) i

A

OA> ?HEEHPBG@ >QBLM>GMB:E <E:LL >QIK>LLBHG
<HGG><M*asAde MH :G BGM>@>K LMKB<MER E >&a:Mehll
BL <E:LLB?B>= L BML BGLM:G<>

<HGM:BGL EE
:G LH ?NKN

DataSomeValuesFrom(  a:hasAge DatatypeRestriction(
xsd:integer xsd:maxExclusive "20"M  xsd:integer ))

___________________________________________________________________________________________________

8.4.2 Universal Quantification

NGBO>KL:E <E:L Data@IMakiesERiM@PE 1 ...DPE 4 DR)
<HGLBIOMLM?IKHI>KMR >QREK>LUBBHGIG :G= : =DRPKHL@ >
KBMK ;> G /N<A : <E:LL >QIK>LLBHG <HGM:BGL :EE MAHL> BG=BC
<HGG><MDPE HRGER MHtEBM*KBBLG LN<A MA(M >:<A MNIE>
e lt n) BLIBRG <E:LL >QIK>LLBH BataAdVRIuesFram(KOPE
DR) <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> <E:LL >QIK>L
DataMaxCardinality( 0 DPE DataComplementOf( DR ) )

DataAllValuesFrom :='DataAllValuesFrom' ‘('
DataPropertyExpression { DataPropertyExpression } DataRange )’

___________________________________________________________________________________________________
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Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

DataPropertyAssertion(

ahaszIP _:al (I;,AGT\/IS%,>;H:> H? 9 : EBL MA>
"02903"™  xsd:integer ) @ ;
FunctionalDataProperty( I:<A H;C><M <:G A:O% M FHLM
achaszIP ) HG> 6%, <H=> ;

%G 1GBM>= 'BG@=HF :G= :G:=: 6%, <H=>L :K> LMKBG@L B > N

| <AIK:<M>KL :G= GHM CNLM GNF;>KL $>G<> HG> FB@AM NL> MA
i >QIK>LLBHG MH B=>GMB?R MAHL> BG=BOB=N:EL MA:M A:O> HGEF
P MA>K>?HK> A:O> GHG 1' :G= GHG :G:=B:G :==K>LL>L

DataAllValuesFrom( a:hasZIP  xsd:integer )

OA> :GHGRFHNL BG=BOB=N:E 9 : BL ;R Mahas2ZBHWIHM:QBHF <HGG>:
BGM>@>K :G= MA> L><HG= :QBHF >GLNK>la:hs¥I?MMH: BL GHM <H
HMA>K EBM>K:EL MA>K>?HK> 9 : BL <E:LLB?B>=:!L :G BGLM:G<
>QIK>LLBHG

OA> E:LM :QBHF _ MA> HhGasZIPMBMBE@<MBHWG:E _ BL:<KBMB<:E ?HK
BG?>K>G<> ?KHF MA> IK>OBHNL I'K:@K:IA =N> MH MA> HI>G PHK

3BMAHNM MABL :QBHF MA> HGMHEH@R BL GHM @N:K:GM>>= N
<HGG><M>zhadHP ;RA>G<> PBMAHNM MABL :QBHF 9 PHNE= GHM ;
L :G BGLM:G<> H? MA> F>GMBHG>= <E:LL >QIK>LLBHG

8.4.3 Literal Value Restriction

A:L O:EN> <E:LL PdHasVdlrFtDBE It) <HGLBLML H? : =:M:
IKHI>KMR >QDRE:IABHEGBM>KGE BM <HGM:BGL :EE MAHL> BG=BOB=1I
K> <HGG>DMEMIHR !':<A LN<A <E:LL >QIK>LLBHG <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?H Batdome¥&udésEronQDRE LLBHG
DataOneOf( It) )

DataHasValue :='DataHasValue''(' DataPropertyExpression  Literal
l)l

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?l:-iEEHPBG@ N
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DataPropertyAssertion( i
a:hasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=
"17"M xsd:integer ) ;
0OA> ?HEEHPBG@ A:L O:EN> >QIK>LLBHG <HGM:BGL§ :EE BG=BOB=
ahasAge MH MA> BGM>@ >K aMegNBMAEKEBRB>= :L BML BGLM:G<>

DataHasValue( a:hasAge "17"" xsd:integer )

‘M: ,KHI>KMR :K=BG:EBMR .>LMKB<MBHGL

E:LL >QIK>LLBHGL BG +3( <:G ;> ?HKF>= ;R IE:<BG@ K>LMKB<M
<:K=BG:EBMR H? =:M: IKHI>KMR >QIK>LLBHGL :L LAHPG BG "B@N
MH MA> K>LMKB<MBHGL HG MA> <:K=BG:EBMR H? H;C><M IKHI>KM
K>LMKB<MBHGL <:G ;> JN:EB?B>= HK NGJN:EB?B>= BG MA> ?HKF:
K>LMKB<MBHG HGER :IIEB>L MH EBM>K:EL MA:M :K> <HGG><M>= ;
>QIK>LLBHG :G= :K> BG MA> JN:EB?RBG@ =:M: K:G@> BG MA> E:I
EBM>K:EL MA:M K> <HGG><M>= ;R MA> =:M: IKHI>KMR >QIK>LLBH
JN:EB?B>= <:L> PBMA MA> JN:EB#RRiG@ =0M>KsBE:@t >IJN:E MH

> Q | K> L LIRtdNMBriCardinality DataMaxCardinality : GBataExactCardinality

<HGM:BG MAHL> BG=BOB=N:EL MA:M K> <HGG><M>= ;R : =:M: IKH
E>:LM :M FHLM :G= >Q:<MER : @BO>G GNF;>K H? EBM>K:EL BG M
K>LI><MBO>ER
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c
Qo -
=] ClassExpression
[v]
o
c
2 A
(]
(¥
g DataMinCardinality DataMaxCardinality DataExactCardinality
© cardinality : Unlimitedrd atural cardinality - UnlimitedMatural cardinality : Unlimitedratural
=
v
p=
=
c
[
U 0.1,], dataRange 1.|, dataFropenyExpression
H DataRange 0. DataPropertyExpression| 4
; arity - UnlimitedMatural
dataRanne dataPropertyExpression
0.1 ‘|‘dataRange 1| dataPropertyExpression

cardinality restrictions must be one.

The arity of 3 data range usedin all Ill

Figure 11. .>LMKB<MBG@ MA> :K=BG:EBMR H? :M: ,KHI>KMR IQIK>
8.5.1 Minimum Cardinality

FBGBFNF <:K=BG:E BDdtBMinQardinelity(B1HDBE DR )
<HGLBLML H? : GHGGr @ ::M PO # KBHG MCNEIR-BREI KSELBNG: KR
=:M: K:OBR®@>G= BM <HGM:BGL :EE MAHL> BG=BOBPEMIHEIMMA:M :K> <}
E>hAhMB??>K>GMDRBUWREBLEGHBVG IK>L>GM BEdils:Bteral:D>G MH ;>

DataMinCardinality :='DataMinCardinality’ (' nonNegativelnteger
DataPropertyExpression [ DataRange ]"'

___________________________________________________________________________________________________

DataPropertyAssertion(

achasName a:Meg "Meg Griffin"

)>@ L G:FMe8L i
Griffin" ;
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DataPropertyAssertion( o
achasName a:Meg "Megan ()B:ﬁ% L G:FMegan

Griffin")

0OA> ?HEEHPBG@ FBGBFNF <:K=BG:EBMR >QIK>LLBI§—|G <HGM:BGL
<HG G >< MHbasN&ne MH :M E>:LM MPH =B??>K>GM EBM>K:EL
DataMinCardinality( 2 a:hasName )

B??>K>GM LMKBG @ EBWegGHfln": K> =BMepRCGTiiin" L H
K> =B??>K>GM MAMIMedMBLE> BES+tBBBBEN=EL :G BGLM
F>GMBHG>= <E:LL >QIK>LLBHG

G<> H? MA>

*HM> MA:M LHF> =:M:MRI>L ?KHF MA> +3( =:M:MRI> F:l =BLMBG @
:G= B=>GMB<:E =:M: O:EN>L :G= MA:M MA> L>F:GMB<L H? <:K=BG

BL =>?BG>= PBMA K>LI><M MH MA> E:MM>K "HK :G >Q:FIE> =>F}
LN<A LN<A : =>?BGBMBHG<NBH.GEG> K>?>K MH
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8.5.2 Maximum Cardinality

F:QBFNF <:K=BG:E B WRaMQCKdihdli(Hh®PE DR )
<HGLBLML H? : GHGG> @ :MBIO *KBiG MCMIR BREI KSELBNG : KR
=:M: K:DR®@>G= BM <HGM:BGL :EE MAHL> BG=BOBEMHEIMMA:M :K> <}
FHINVEB??>K>GMDRB®RBLEGHMG IK>L>GM Bdfs:Bteral :D>G MH ;>

DataMaxCardinality :='DataMaxCardinality’ ‘(' nonNegativelnteger
DataPropertyExpression [ DataRange ]")'

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?l:—iEEHPBG@ TQI
FunctionalDataProperty( I:<A H;C><M <:G A:O,L M FHLM
achasName ) HG> G:F> i

<HG G><M:hasN@&ne MH :M FHLM MPH =B??>K>GM EBM>K:EL

DataMaxCardinality( 2 a:hasName )

/IBG<> MA> HGMHEH @&hasqa&heFMK> | - MRKB&MMBHG:E EE BG=BOB=N:|

' 0A> ?HEEHPBG®@ F:QBFNF <:K=BG:EBMR >QIK>LLBHG <HGM:BGL N
' MA> HGMHEH@R :K> BGLM:G<>L H? MABL <E:LL >QIK>LLBHG
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*HM> MA:M LHF> =:M:MRI>L ?KHF MA> +3( =:M:MRI> F:| =BLMBG @
:G= B=>GMB<:E =:M: O:EN>L :G= MA:M MA> L>F:GMB<L H? <:K=BG

BL =>?BG>= PBMA K>LI><M MH MA> E:MM>K "HK :G >Q:FIE> =>Ft}
LN<A LN<A : =>?BGBMBHSG<NBH.EG> K>?>K MH

8.5.3 Exact Cardinality

G >Q:<M <:K=B G :E BIMBExaQCK dihalith(i GPE DR )
<HGLBLML H? : GHG Q> @ : M BIO *KBG MCNER BRE I KGELBN G : KR

=:M: K:DBR®@>G= BM <HGM:BGL :EE MAHL> BG=BOBEWHEL MA:M :K> <}
>Q:<MER??>K>GMDRBERBLEGHMG IK>L>GM Bifs:Bteral:D>G MH ;>

DataExactCardinality :='DataExactCardinality’ ‘('
nonNegativelnteger DataPropertyExpression [ DataRange ]')'

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
0
=
a
)
U
g

___________________________________________________________________________________________________

DataPropertyAssertion(

achasName a:Brian  "Brian KB:G L G BranBL

Griffin" ) Sl
FunctionalDataProperty( I'<A H;C><M <:G A:0> :M FHLM
a:hasName ) HG> G:F>

OA> ?HEEHPBG@ >Q:<M <:K=BG:EBMR >QIK>LLBHG
<HGG><M:HbasNdne MH >Q:<MER HG> EBM>K:E

<HGM:BGL MAI

'L :G BGLM:G<

/IBG<> MA> HGMHEH @&haslateFMKI> "M KIB & M NaBBtidh : EL: G
<HG G >< MhasN&ne M'Brian Griffin" BM BL <E:LLB?B>=

DataExactCardinality( 1 a:hasName ) i
H? MABL <E:LL >QIK>LLBHG

*HM> MA:M LHF> =-M:MRI>L ?KHF MA> +3( =:M:MRI> F:| =BLMBG@
:G= B=>GMB<:E =:M: O:EN>L :G= MA:M MA> L>F:GMB<L H? <:K=BG

BL =>?BG>= PBMA K>LI><M MH MA> E:MM>K "HK :G >Q:FIE> =>F}
LN<A LN<A : =>?BGBMBHGB<NBH.E> K>?>K MH
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QBHFL

OA> F:BG <HFIHG>GM H? :G +3( HGMMHEHGRVBE=>GMM MA:M

L:R PA:M BL MKN> BG MA> =HF:BG +3( IKHOB=>L :G >QM>GLBO>
PAB<A >QMaxiGns #EA:EL BG MA> LMKN<MNK:E LI><B?B<:MBHG L LAF
'QBHFL BG +3( <:G ;> =><E:K:MBHGL :QBHFL :;HNM <E:LL>L :QB
HK =:M: IKHI>KMB>L =:M:MRI> =>?BGBMBHGL D>RL :LL>KMBHGL
facts :G= :QBHFL :;HNM :GGHM:MBHGL

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Adom
Declaration OljectPropertyfodom DatatypeDefinition Assertion
ClassAdom DataPropertyAxdom HasKey Annotationfxiom

Figure 12. 0A> QBHFL H? +3(

i Axiom := Declaration | ClassAxiom | ObjectPropertyAxiom |
' DataPropertyAxiom | DatatypeDefinition | HasKey | Assertion | ;
i AnnotationAxiom |

axiomAnnotations :={ Annotation }

L LAHPG BG "B@NK> +3( :QBHFL <:G <HGM:BG :QBHF :GGHM:N
H? PAB<A BL £2BBHEBBHF :GGHM:MBHGL A:0> GH >??><M HG MA
L>F:GMB<L H? :QBHFL _ MA:M BL MA>R =H GHM :??><M MA> EH@E
HGMHEH@B>L %G <HGMK:LM :QBHF :GGHM:MBHGL =H :??><M LI
:QBHFL PBEE GHM ;> LMKN<MNK:EER >JNBO:E>GM B? MA>BK :QBH
LMKN<MNK:EER >JNBO:E>GM

Example:

OA> ?HEEHPBG@ :QBHF <HGM:BGL : <HFF>GM MA:M >QIE:BGL MA:

people." ) a:Man a:Person )

___________________________________________________________________________________________________

SubClassOf( Annotation( rdfs:comment  "Male people are
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MPH :QBHFL :K> L>F:GMB<:EER >JNBO:E>GM

SubClassOf( a:Man a:Person )

E:LL 'QIK>LLBHG QBHFL

+3( IKHOB=>L :QBHFL MA:M :EEHP K>E:MBHGLABIL MH ;> >LM:;EE
>QIK>LLBHGL :L LAHPG BSabCBsgONK@BHFOABEHPL HG> MH LM:M>
MA:M >:<A BGLM:G<> H? HG> <E:LL >QIK>LLBHG BL :ELH :G BGLM:
>QIK>LLBHG :G= MANL MH <HGLMKN < Hquividdt€lisd¢<x AR H? <E:LL>L
:QBHF :EEHPL HG> MH LM:M> MA:M L>0>K:E <E:LL >QIK>LLBHGL :}I
HM A > KDidjohtClasses :QBHF :EEHPL HG> MH LM:M> MA:M L>0O>K:E <E:L
>QIK>LLBHGL :K> I:BKPBL> =BLCHBGM _ MA:M BL MA:M MA>R A:O
"B G:EERisjoMtdmon <E:LL >QIK>LLBHG :EEHPL HG> MH =>?BG> : <E:LI
=BLCHBGM NGBHG H? L>0>K:E <E:LL >QIK>LLBHGL :G= MANL MH >
<HGLMK:BGML
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c

+g Adom

[v]

)

c

£

: 1

8 ClassAxiom
QU

o

Q

P

v

2

5

&

@) SuhClassOf EquivalentClasses DisjointClasses DisjointUnion
9]

g

2% |, classExpressions

1 2.7
ClassExpression -
subClassExpression ;IassExpressmns
1 --*
superClassExpression f‘:\ disjointClassExpressions
Class 1
class

Figure 13. 0OA> E:LL QBHFL H? +3(

ClassAxiom := SubClassOf | EquivalentClasses | DisjointClasses
DisjointUnion

9.1.1 Subclass Axioms

LN;<E:LL SQIECHSSOf(CE 1 CBE ) LM:M>L MA:M MA> <EELL >QIK>LLBHG
BL : LN;<E:LL H? MA> <EBLLEHBRQEKASERBHS:DBG@ OQOEABIL LM:M>L MA:I
FHK> LI><BTB< MB<E&:LL :QBHFL :K>: ?NG=:F>GM:E MRI> H? :QBHI

:G= <:G ;> NL>= MH <HGLMKN<M : <E:LL AB>K:K<AR +MA>K DBG-=:
:QBHF <:G ;> L>>G :L LRGM:<MB< LAHKM<NML ?HK HG> HK FHK> L
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SubClassOf :='SubClassOf' (' axiomAnnotations
subClassExpression  superClassExpression ')’
subClassExpression = ClassExpression
superClassExpression = ClassExpression

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?i—lEEHPBG@ TQE

SubClassOf(  a:Baby a:Child ) lI:<A ;::R BL : <ABE=
ClassAssertion( a:Baby

SubClassOf(  a:Child  a:Person ) l:<A <ABE= BL : I>KL§HG
IM>PB> BL : ;:;R

a:Stewie )

c
3
]
B~
=
]
E
=
o
o
]
o
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=
5
=
a
)
U
g

/BGaStewie BL :G BGLMBaby> R MA> ?BKLM LISI:S-mtd_BL:EQBHF
<E:LLB?B>= L :GaBGIHMLEP<>EH? /BFBE:KER ;R MA> L><HG= LN;<E:
:QBHBtewie BL <E:LLB?B>= :L P86 MUSBLE> HMRE> H? K>:LHGBG @
<:G ;> :IIEB>= MH :GRBEBIGLIB-G&H MSENEMMA>K>?HK> HG>

<:G <HG<EMN:BabMBLM LN;<BExRdrséth? %G HMA>K PHK=L§ MABL HGMHE
>GM:BEL MA> ?HEEHPBG@ :QBHF

SubClassOf( a:Baby a:Person )

Example:
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—IEEHPBG@ tQE
SubClassOf(  a:PersonWithChild |
ObjectSomeValuesFrom( I>KLHG MA:M A:L : §<ABE: AL

a:hasChild ObjectUnionOf(

a:Boy aGirl )) >BMA>K :M E>:LM HG> ;HR HK : @B

) :

SubClassOf(  a:Boy a:Child ) I:<A ;HR BL : <ABE= |

SubClassOf(  a:Girl  a:Child ) l:<A @BKE BL : <ABE=

SubClassOf(
ObjectSomeValuesFrom( %? LHF> H;C><M A:L!: <ABE= MA>(
a:hasChild a:Child ) a:Parent MABL H;C><M BL : I:K>GM

)

0A> ?BKLM :QBHF LM:M>L M#eMorWrhThBICB.IM <GI<CGGBEH2M>= MH

:G BG=BOB=N:E MA:M BL a®oB GBKRIlG<>&HNEBMA>MA> HI>G

PHKE= L>F:GMB<L H? +3( MABL =H>L GHM F>:G MA:M MA>K> FN
BG=BOB=N:E HK MA:M EE LN<A BG:BOBmENJyEI-LKFIPN?_I\:VI > BGLM:G<>
aGil "NKMA>KFHK> >:<a\B&GlAGIIGBE H5? BG L M:OBid> H?

Page 72 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

"BG:EER MA> E:LM :QBHF L:RL MA:M :EE BhabiB=N:EL MA:M K>
' MH :G BGLMCHIg>K#?BGLM: @Rardnt HPBG<> MABL K>:LHGBG@ AHE=L -
I >:<A BGLMa®ersonM®hChild >:<A LN<A BGLM:G<> BL :ELE.H :G BGLM:G<
ia:Parent %G HMA>K PHK=L MABL HGMHEH@R >GM:BEL MA> ?HEEHP

SubClassOf(  a:PersonWithChild a:Parent )

9.1.2 Equivalent Classes

G >JNBO:E>GM < HEquivaléntCQ®esFCE 1..CE n) LM:M>L MA:M

:EE H? MA> <E:LICEQIK>BLBEGIK> L>F:GMB<:EER >JNBO:E>GM MH
HMA>K OABL :QBHF :EEHRE HG> MAMGNIGRF:ZBK >MAAM BL

BG :GR >QIK>LLBHG BG MA> HGMHEH@ER <BGM BGSIEG@ LN<A :G :Q
PBUEA PBMAHNM :?2?><MBG@ MA> F>:GBG@ H? MA> HGMHEH@R G
EquivalentClasses( CE 1 C& ) BL > JNBO:E>GM MH MA> ?HEEHPBG@ MPH

c
3
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]
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o
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o
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=
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=
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g

SubClassOf(CE 1 Ck )
SubClassOf(CE 2 CEk )

QBHFL H? MAwvaaitklasses(C CE) PA>XBL : <E:LCERI=
. <E:LL >QIK>LLBHG :HefintichM >G < NEIE>MA>R =>?BEBG MA> <E:LL
M>KFL H? MA> <E:CE >QIK>LLBHG

EquivalentClasses :='EquivalentClasses' ‘(" axiomAnnotations
ClassExpression ClassExpression { ClassExpression })'

EquivalentClasses( a:Boy
i ObjectintersectionOf( a:Child ‘HR BL : F:E> <ABE=
i aMan )) i
i ClassAssertion( a:Child _ _ ;
i aChris ) AKBL BL : <ABE= i
i ClassAssertion( a:Man a:Chris ;
L) !
ClassAssertion( a:Boy a:Stewie

)

AKBL BL : F:G

IM>PB> BL : ;HR

OA> ?BKLM :QBHF =>2B0% >IL NbAB GNME>KIL ><MBH G:CHIRI MA> <E:LL>L
:GaMan MANL MA> B&GRdAY :G=>3+QH2MER MAHL> BGLM:G<>L MA:M :K

___________________________________________________________________________________________________
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:G BGLM:&GhH#dHGB= :G BGLM:Nan> /XA : =>?BGBMBHG <HGLBLML H?
MPH =BK><MBHGL O0OA> ?BKLM =BK><MBBIGdB EFEBanL: MA:M >:<A BG
BL :G BGLMBGK>LB@Ehis L:MBL?B>L MA>L> MPH <HG=BMBHGL BM
<E:LLB?B>= L :GaB&LM/AC<b>HMHG= =BK><MBHGBFIEB>L MA:M >:<
BL :G BGLMOBiK> G &lan M AddStewie BL <E:LLB?B>= :L!:G BGLM:G<>
H&Man : G = &Boy

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG®@ :Ql

EquivalentClasses(

c
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a:MongrelOwner FHG@K>E HPG>K A::L S I>M MA:M
ObjectSomeValuesFrom( a:hasPet BL : FHG@K>E i

a:Mongrel  )) ]
EquivalentClasses( a:DogOwner _ S ; ) _
ObjectSomeValuesFrom( a:hasPet _ |f| H@ RPo=k AL = >‘ M MA:MBL .
aDog )) =@ i

SubClassOf(  a:Mongrel a:Dog ) l:<A FHG@K>E BL : =H®@
ClassAssertion( a:MongrelOwner ) i

aPeter ) ,>M>K BL : FHG@K>E HPG>K

R MA> ?BKLM :QBHFx H&Mongr8QvivieGKNLM ;> <HGG><i\/I>= OB:
achasPet MH :G BGLMMGwgrelH?R MA> MABK= :QBHF MABL BG=BOB=N:E
BGLM:@GiDegH MANL ;R MA> L>HB0G =G @B3H.Fd:D8gOwndr? !

%G HMA>K PHK=L MABL HGMHEH®@R >GM:BEL MA> ?HEEHPBG@ :!
SubClassOf(  a:MongrelOwner  a:DogOwner )

R MA> ?HNKMReteOBIHMA>G <E:LLB?B>= alDagbwBé& L M: i G<> H?

9.1.3 Disjoint Classes

=BLCHBGM < EDisjomiClas3&HTE 1 ..CE n) LM:M>L MA:M :EE H?
MA> <E:LL >QOE>LLBBGLG :K> I:BKPBL> =BLCHBGM MA:M BL GH |
;> :M MA> L:F> MBF> :G BIELMGSE>HR BHM® G :QBHF
DisjointClasses( CE 1CB ) BL >JNBO:E>GM MH MA> ?HEEHPBG®@ :QBHF

SubClassOf( CE 1 ObjectComplementOf(CE 2 ))
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DisjointClasses := 'DisjointClasses" ‘(' axiomAnnotations
ClassExpression ClassExpression { ClassExpression }')'

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

DisjointClasses( a:Boy a:Girl *HMABG@ <:G ;> ;HMAA : ;HR :G=
) . @BKE -
ClassAssertion( a:Boy a:Stewie

) IM>PB> BL : ;HR

OA> :QBHFL BG MABL HG@gteMedH@ B BFKERLUB?B>= :L::G BGLM:G<>

H? MA> ?HEEHPBG@ <E:LL >QIK>LLBHG

c
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ObjectComplementOf( a:Girl )

"NKMA>KFHK> B? MA> HGMHEH@R P>K> >QM>G=>
HGMHEH@R PHNE= ;><HF> BG<HGLBLM>GM

PBMA MA> ?H

ClassAssertion( a:Girl  a:Stewie )

9.1.4 Disjoint Union of Class Expressions

=BLCHBGM NIBspHGnio(EHE 1 ..CE n) LM:M>L MA:M : <E:LL
CBL : =BLCHBGM NGBHG H? GEA> {EBLLG QBE HPBPISR<A K> |:BKPB
=BLCHBGM /N<A :QBHFL :K> LHEovMiBgF>QBKF2>KKMAMR LIM:M>
MA:M MA> >QM>CELBE GIMER <BEO>K MA> 6ONL>GLRAGBERM: G<>
HEBL :G BGLM:G<> HCE>QGMERAGBSLOE: Bk> G BGLN:G<> H?
I'<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA>

EquivalentClasses( C ObjectUnionOf( CE 1 ..CE n))
DisjointClasses( CE 1 ..CE pn)

DisjointUnion  := 'DisjointUnion" ‘(' axiomAnnotations  Class
disjointClassExpressions ')’
disjointClassExpressions ;= ClassExpression ClassExpression {

ClassExpression '}
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?l:—IEEHPBG@ TQI

l:<A <ABE= BL >BMA=>K : ;HR HK :
DisjointUnion( a:Child  a:Boy @BKE >:<A ;HR BL :!<ABE= >:<A
a:Girl ) @BKE BL : <ABE= :GE: GHMABG@ <
;> ;HMA @ ;HR :G=: @BKE

a:Stewie )
| BGLM:GBoyH ?

ClassAssertion( a:Child IM>PB> BL : <ABE=
ClassAssertion(
ObjectComplementOf(  a:Girl ) IM>PB> BL GHM : @BKE
a:Stewie ) ;
R MA> ?BKLM M%RRdhvie BRHFBMA>K :G BEoy M&GKI> H> E:LM
:LL>KMBHG >EBFBG:M>L MA>alStewid B+ H‘EELBBQBB‘MREL La

+;C><M ,KHI>KMR QBHFL

+3( IKHOB=>L :QBHFL MA:M <:G ;> NL>= MH <A:K:<M>KBS> :G= >L
K>E:MBHGLABIL ;> MP>>G H;C><M IKHI>KMR >QIK>LLBHGL "HK <E:
MA>L> :QBHFL BL LAHPG BG MPH L>1:K:M> ?B@NK>L "B@NK> 1 G
SubObjectPropertyOf :QBHF :EEHPL HG> MH LM:M> MA:M MA> >QM>GLBHCG
IKHI>KMR >QIK>LLBHG BL BG<EN=>= BG MA> >QM>GLBHG H? :GHM
> Q| K>L LB HGuivllentObjectProperties :QBHF :EEHPL HG> MH LM:M> MA:M M/
>QM>GLBHGL H? L>0O>K:E H;C><M IKHI>KMR >QIK>LLBHGL :K> MA>
DisjointObjectPropertes :QBHF :EEHPL HG> MH LM:M> MA:M MA> >QM>GLBI
H;C><M IKHI>KMR >QIK>LLBHGL :K> I:BKPBL> =BLCHBGM _ MA:M B
I:BKL H? <HGG><M>= BGrsB8DjBctAbpErtiess 0AQBHF <:G ;> NL>= MH

LM:M> MA:M MPH H;C><M IKHI>KMR >QIK>LLBHGL :K> MA> BGO>KL
ObjectPropertyDomain  : G ©bjectPropertyRange :QBHFL <:G ;> NL>= MH K>LMKB<M
MA> ?BKLM :G= MA> L><HG= BG=BOB=N:E K>LI><MBO>ER <HGG>:
>QIK>LLBHG MH ;> BGLM:G<>L H? MA> LI><B?B>= <E:LL >QIK>LLB}
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Agom

?

QObjectProperiyfvdom

?
[ |

EquivalentOhjectProperties SubObjectPropertyOr ObjectPropertyDomain ObjectPrope nge

1 J/ domain
DisjointObjectProperties ClassExpression InverseOhjectProperties
range

. subObjectPropertyExpressions
superObjectPropertyExpression 1%, |4 ordered, nonunique } 1+, ohjectProperyExpression

2. OjectProperiVExpression 1

objectProperyExpressions ohjectPropertyExpression

2.*'| objectPropertyExpressions 17| objectPropertyExpressiont abjectPropertyExpression?

Figure 14. +;C><M ,KHI>KMR QBHFL BG +3( KM %

0 A FunctionalObjectProperty :QBHF :EEHPL HG> MH LM:M> MA:M :G H;C><M
>QIK>LLBHG BL ?NG<MBHG:E _ MA:M BL MA:M >:<A BG=BOB=N:E <
HNM@HBG@ <HGG><MBHG H? MA> LI><B?B>= H;C><M IKHI>KMR >(
InverseFunctionalObjectProperty :QBHF :EEHPL HG> MH LM:M> MA:M :G H;C><
>QIK>LLBHG BL BGO>KL> ?NG<MBHG:E _ MA:M BL MA:M >:<A BG=I
HG> BG<HFBG@ <HGG><MBHG H? MA> LI><B?B>= H;C><M IKHI>KM
ReflexiveObjectProperty  IrreflexiveObjectProperty  SymmetricObjectProperty
AsymmetricObjectProperty : GFansitiveObjectProperty :QBHFL :EEHP HG> MH
LM:M> MA:M :G H;C><M IKHI>KMR >QIK>LLBHG BL K>?E>QBO> BKk
':LRFF>MKB< HK MK:GLBMBO> K>LI><MBO>ER
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Adom

p

OhjectPropertyAxiom

i
|

FunctionalObjectProperty InverseFunctionalObjectProperty SymmetricObjectProperty A icObjectProperty

ReflexiveObjectProperty IrreflexiveObjectProperty TransitiveObjectProperty

hiectPropertyExpression 1|, objectPropertyExpression 1, | objectProperyEspression

1 QhjectProperiyExpression 1

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
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g

objectPropetyExpression ahjectPropertyExpression

1 objectPropertyExpression objectPrapetyExpression

Figure 15. QBHFL >?BGBG@ A:K:<M>KBLMB<L H? +;C><M ,KHI>KMB:

TransitiveObjectProperty

i ObjectPropertyAxiom =
i SubObjectPropertyOf | EquivalentObjectProperties | i
DisjointObjectProperties | InverseObjectProperties | i
i ObjectPropertyDomain | ObjectPropertyRange | i
; FunctionalObjectProperty | InverseFunctionalObjectProperty [
ReflexiveObjectProperty | IrreflexiveObjectProperty | |
; SymmetricObjectProperty | AsymmetricObjectProperty |

9.2.1 Object Subproperties

+:C><M LN;IKHI>KMR :QBHFL :K> :G:EH@HNL MH LN;<E:LL :QBHFL
MPH ?HKFL

0A> ;:LB< ?3bBObj&tPropertyOf( OPE 1 OPE ) OABL :QBHF LM:M>L

MA:M MA> H;C><M IKHOPKENMR >QNKPHLHBIHKBMR H? MA> H;C><M |IKHI>K
>QIK>LOBEIG MA:M BL B? 6B G<BGB8=RNEMHR:G BG=BOB=N:E

y MAcBL :ELH <HG ®PEMBH ;R

0A> FHK> <HFIE>8Qb0ObijektPropdrtyOf( ObjectPropertyChain(

OPE ..OPE , )OPE) OABL :QBHF LM:M>L MAXMLBHGGCBEMBOB=N:E
;R L>IN>G<> H? H;C><M IKHOPEKM RPEQR B MAL BB BIG=BOB=N:E
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MA*®BL :ELH <HGGy<sR>MAPBHIE><M IKHI>QRER/NQAK>LLBHG
"QBHFL :K> :ELHcanpledrde irclusions BROIQ 8

SubObjectPropertyOf  :='SubObjectPropertyOf' ‘('
axiomAnnotations  subObjectPropertyExpression
superObjectPropertyExpression b))

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

I subObjectPropertyExpression ‘= ObjectPropertyExpression i
i propertyExpressionChain i
propertyExpressionChain  :='ObjectPropertyChain' ‘('
i ObjectPropertyExpression  ObjectPropertyExpression  { |
! ObjectPropertyExpression  }")' i
superObjectPropertyExpression := ObjectPropertyExpression

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

SubObjectPropertyOf( a:hasDog $:0BG@ : =H@ BFIEB>L A:OBG®@
; a:hasPet ) I>M :

| ObjectPropertyAssertion(

| achasDog a:Peter a:Brian )

KB:G BL : =H@ H? ,3M>K

/BGeahasDog BL : LN;IKHIzhHasPBt H?: <A MNIE> H? BG=BOB=N:EL

<HGG><M>= ;R MA> ?HKF>K IKHI>KMR >QIK>LLBHGBL :ELH <HGG
IKHI>KMR >QIK>LLBHG O0OA>K>?HK> a:MBWGMGGH@A&aww:BEL M
a:Brian ; Ra;hasPet MA:M BL MA> HGMHEH@R >GM:BEL MA> ?HEEHPBG |

ObjectPropertyAssertion( achasPet a:Peter a:Brian )

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?!I-lEEHPBG@ TQE

SubObjectPropertyOf( :
ObjectPropertyChain( OA> LBLM>K H? LHF>HG> L FHMA>K
a:hasMother  a:hasSister ) BL MA:M I>KLHG L :NGM

achasAunt )
ObjectPropertyAssertion(
a:hasMother  a:Stewie  a:Lois )

ObjectPropertyAssertion(
a:hasSister a:Lois a:Carol )

(HBL BL MA> FHMA>K H? /M>PB>

:KHE BL : LBLM>K H? (HBL

OA> :QBHFL BG MABL H@Mtldvﬁm@LR<BHGI(ERaMEQMMtFPBMA
aCaroi MA:M BL MA> HGMHEH@R >GM:BEL MA> ?HEEHPBG@ :LL>K

Page 79 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

ObjectPropertyAssertion( a:hasAunt a:Stewie a:Carol )

9.2.2 Equivalent Object Properties

G >JNBO:E>GM H;C><M HdtiMdlertOWjBctRrop €t ${ BPE 1

..OPE ) LM:M>L MA:M :EE H? MA> H;C>GPg IKNIBKMR >K¥K>LLBHGL

L>F:GMB<:EER >JNBO:E>GM MH >:<A HMA>K O0OFBELLQBHF :EEHPL |
LRGHGRF ?GRf§ >:WA:M BL BG :GR >QIK>LLBHG BG MA> HGMHEHC

LN<A :G :QBHE:G ;> K>IE:<OPEPBBWAMHNM :??><MBG@ MA> F>:GBGC

MA> HGMHEH @ EquivdlentOQj&tRfoperties( OPE 1 OPE ) BL

>JNBO:E>GM MH MA> ?HEEHPBG@ MPH :QBHFL

SubObjectPropertyOf( OPE 1 OPE )
SubObjectPropertyOf( OPE 2 OPRH )

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

EquivalentObjectProperties  := 'EquivalentObjectProperties' '('
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression  { :
i ObjectPropertyExpression  }')' i

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ’?!I-IEEHPBG@ (QI

EquivalentObjectProperties( ) o ; ) ]
a:hasBrother a:hasMaleSibling S L R GRS NIE L MA> LiF> :L

A:OBG@ : F:E> LB;EBG@

) .
ObjectPropertyAssertion(

a:hasBrother a:Chris  a:Stewie IM>PB> BL : ;KHMA>K H? AKBL
) i
ObjectPropertyAssertion( R ]
a:hasMaleSibling a:Stewie /'I?/IEI%LB >B L+ FiE> LB, EEB C@ H?
a:Chris ) i

/ B G e:hasBrother : G a:hasMaleSibling : K> >JNBO:E>GM IKHI>KMB>L MABL HG
>GM:BECIMIABM <H G G > a:hbsMaleRibling P B M%ewie _ MA:M BL BM
>GM:BEL MA> ?HEEHPBG@ :LL>KMBHG :

ObjectPropertyAssertion( a:hasMaleSibling a:Chris
a:Stewie )

"NKMA>KFHK> MA> HGMHEH@BtevEd_BL>GI-H/GEE’ISM/I*:N:ﬂRMA:M
a:hasBrother P B MGhris _ MA:M BL BM >GM:BEL MA> ?HEEHPBG®@ :LL>KM
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ObjectPropertyAssertion( a:hasBrother a:Stewie  a:Chris

9.2.3 Disjoint Object Properties

=BLCHBGM H;C><M DisjdintChjcBrdpertips BFE 1
OPE ) LM:M>L MA:M :EE H? MA> H:C>GRE IKNIBKMR >K34K>LLBHGL
I:BKPBL> =BLCHBGM MA<MGB|> @HGBG=BOB=MNHKE:B BB OB=N:E
OPE :GOPE ?HK B [ C

DisjointObjectProperties  := 'DisjointObjectProperties’ '('
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression  { i
' ObjectPropertyExpression  }')'

c
3
]
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=
]
E
=
o
o
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o
Q
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=
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=
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g

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?!I-lEEHPBG@ TQI

DisjointObjectProperties( "MA>KAHH= BL =BLCHBGM PBMA
a:hasFather a:hasMother ) FHMA>KAHH=
ObjectPropertyAssertion(

a:hasFather a:Stewie  a:Peter )

ObjectPropertyAssertion(

,>M>K BL /M>PB> L ?:MA>K

(HBL BL MA> FHMA>K H? /M>PB>

a:hasMother  a:Stewie  a:Lois )

.

%G MABL HGMHEH@R MA> =BLCHBGMG>LL :QBHF BL L:MBL?B>=
MA> ?HEEHPBG@ :LL>KMBHG MA> =BLCHBGMG>LL :QBHF PHNE=
HGMHEH@R PHNE= ;><HF> BG<HGLBLM>GM

ObjectPropertyAssertion( a:hasMother  a:Stewie  a:Peter

9.2.4 Inverse Object Properties

G BGO>KL> H;C><M | HnndrsdOhj&tPtopeitiBsfl GPE 1 OPB

) LM:M>L MA:M MA> H;C><MQOREHBAKMNGRBAU KKLEBHGMA> H;C><M
IKHI>KMR >QORELDBNG B? :G BB EBBE®= BN MHR: G
BG=BOB=WAEKEL :ELH <HG ®@PEMME ;8= OB<> O>KL: !:<A LN<A
:QBHF <:G ;> L>>G L : LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBC

EquivalentObjectProperties( OPE 1 ObjectinverseOf( OPE 2))
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InverseObjectProperties = 'InverseObjectProperties' '('
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression :
) ;
Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Qt

InverseObjectProperties( $:0BG@ : ?:MA>K BLEMA> HITHLBM>
achasFather  a:fatherOf ) H? :>BG@ : ?:MA>K H? LHF>HG>
ObjectPropertyAssertion( '
a:hasFather a:Stewie  a:Peter )
ObjectPropertyAssertion(

a:fatherOf a:Peter a:Chris )

SM>K BL /M>PB> L ?2: MA>K

,>M>K BL AKBL L ?:MA>K

c
3
]
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OABL HGMHEH @ &Pet&r BB E H G/GA\> MfdtherOf P B MPFtewie _
MA:M BL BM >GM:BEL MA> ?HEEHPBG®@ :LL>KMBHG

ObjectPropertyAssertion( a:fatherOf a:Peter a:Stewie )

"NKMA>KFHK> MA> HGMH EaD&iR B E L+H 6 G M abiEsEatiiéh : N
P B MPeter _ MA:M BL BM >GM:BEL MA> ?HEEHPBG@ :LL>KMBHG

ObjectPropertyAssertion( a:hasFather a:.Chris  a:Peter )

9.2.5 Object Property Domain

G H;C><M IKHI>KMR GhitePREertyQ@1iR( OPE CE ) LM:M>L

MA:M MA> =HF:BG H? MA> H;C>GREBKHAKME :+Q KB LKBH®BHG

MA:M BL B? :© BIG<BGB>KFERBMRA LHF> HMA>K BGBIBOB=N:E MA>C
'G BGLM:GX>:HA LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<
?HEEHPBG@ :QBHF

SubClassOf( ObjectSomeValuesFrom( OPE owl:Thing )CE)

ObjectPropertyDomain  :='ObjectPropertyDomain’ ‘("
axiomAnnotations  ObjectPropertyExpression  ClassExpression ')’

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—IEEHPBG@ TQI
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achasDog a:Peter a:Brian )

ObjectPropertyDomain( a:hasDog ] : B
lEmen ) +GER I>HIE> <:G HPC:-E =H@L
ObjectPropertyAssertion( KB:G BL : =H@ H? ,>§M>K

R MA> ?BKLM :QBHF >:<A BG:BOBl.'-had;DEgMH:CBfGAKLM:EKHBNM@HBG@
FNLM ;> :G BGhRNerér> HA> K>&Pdter <: G ;> <E:LLB?B>=§ 'L :G
BGLM: Gferddr MA:M BL MABL HGMHEH@R >GM:BEL: MA> ?HEEHPB

ClassAssertion( a:Person a:Peter )

HF:BG :QBHFL BG +3( A:0> : LM:G=:K= ?BKLM HK=>K L>F:GMB«<I
LHF>PA:M =B??>K>GM ?KHF MA> L>F:GMB<L H? LN<4A :QBHFL BG :
HKB>GM>= LRLM>FL PA>K> LN<A :QBHFL :K> BGM>KIK>M>= :L <A
:QBHF ?KHF MA> >Q:FIE> HGMHEH@R PHNE= BG LN§<A LRLM>FL ;>
constraint L:RBG @:Hdsbolyl <:G IHBGM HGER ?KHF BG=BOB=N:EL MA:M :K
;> BGLM: GPeilsorl ??NKMA>KFHK> LBG<> MA> >Q:FIE> HGMHEH@R -
>QIEB<BMER:Aeidr B> MGABNG L M:PErson HPG> FB@AM >QI><M MA>

=HF:BG <HGLMK:BGM MH ;> BGO:EB=:M>= 0ABL AHP>0>K BL GH
LAHPG BG MA> IK>OBHNL |:K:@ K :ihferrebl & K HFFB MLABG @H M:BIG B L

<HGLMK:BGM
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___________________________________________________________________________________________________

9.2.6 Object Property Range

G H;C><M IKHI>KM Robfec®@pertyRaBgeFOPE CE ) LM:M>L MA:M

MA> K:G@> H? MA> H;C><MOPEBI>KMR =BIKL> KIEA KIBALBHG

BL B? LHF> BG=BOB=NOPEPBMAGG>EE=>BOMREN:EG BGLM:G<>

HCGE !:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK

SubClassOf(  owl:Thing  ObjectAllValuesFrom( OPE CE ) )

ObjectPropertyRange :='ObjectPropertyRange’ ‘('
axiomAnnotations  ObjectPropertyExpression  ClassExpression ')’

___________________________________________________________________________________________________

ObjectPropertyRange( a:hasDog 0A> K:G @ >aHaBDEA > !
a:Dog ) IKHI>KMR BlLaNdég> <E:LL
ObjectPropertyAssertion( i
achasDog a:Peter a:Brian )

KB:G BL : =H@ H? ,3M>K
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R MA> ?BKLM :QBHF >:<A BG:BOBa#1&BIEgMAd:@IGA»:<l.M:$3HBG<HFBG@
FNLM ;> :G BGhMNaG <CAHR>&Brianr <:G ;> <E:LLB?B>= L :G
BGLM: GDogH MA:M BL MABL HGMHEH@R >GM:BEL MAA> ?HEEHPBG

ClassAssertion( a:Dog a:Brian )

G@> :QBHFL BG +3( A:0> : LM:G=:K= ?BKLM HK=>K L>F:GMB<L
1 =B??>K>GM ?KHF MA> L>F:GMB<L H? LN<A :QBHFL BG =:M:;:L>L :
' LRLM>FL PA>K> LN<A :QBHFL :K> BGM>KIK>M>= :L§<A><DL OA> |
' MA> >Q:FIE> HGMHEH@R PHNE= BG L N < AohsRdiv! >FL ;> BGM>KIK>M
L:RBG @hdsboyl<:G IHBGM HGER MH BG=BOB=N:EL MA:M :K> DGHPC
i H&Dog ?NKMA>KFHK> LBG<> MA> >Q:FIE> HGMHEH@R =H>L GHM
‘aBrian BL :G BGLMDBEK>HE> FB@AM >QI><M MA> K:G@:> <HGLMK:BGN\
t BGO:EB=:M>= 0ABL AHP>0>K BL GHM MA> <:L> B¢3 +3( L LAH
I:K:@K:IA MA> FBLibfereé@®? KNRF>MBA> K:G@> <HGLMK:BGM

c
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9.2.7 Functional Object Properties

G H;C><M IKHI>KMR ? NRBurdidBl@hjeEtB Rty QOPHE F

LM:M>L MA:M MA> H:C><MOREBI>RNE MBKSLEBH®A:M BL ?HK >:<A
BG=BXB=MAEK> <:G ;> :M FHLM HG:3y £B kM BXGBIN<BHG=@B0BVEN= E
"ROPEMH !:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM
"QBHF

SubClassOf(  owl:Thing  ObjectMaxCardinality( 1 OPE ) )

FunctionalObjectProperty  :='FunctionalObjectProperty" '(‘
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

Example:

FunctionalObjectProperty( l:<A H;C><M <:G A:O0

! ‘M FHLM
i a:hasFather ) HG> ?:MA>K

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—|EEHPBG@ TQE
P

ObjectPropertyAssertion( '

a:hasFather a:Stewie a:Peter )

ObjectPropertyAssertion( ;

a:hasFather a:Stewie ,>M>K #KB??BG BL /M>PB> L ?:MA>

a:Peter_Giriffin ) i
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R MA> ?BKhNbsFatBedE: G IHB G MS®KielMH :M FHLM HG> =BLMBG<M
B G =B OB aReter :IG#:Peter_Criffin FNLM ;> >JN:E MA:M BL MABL HGMHEH
>GM:BEL MA> ?HEEHPBG@ :LL>KMBHG

Samelndividual( a:Peter a:Peter_Giriffin )

+G> FB@AM >QI><M MA> IK>OBHNL HGMHEH@R MH§;> BG<HGLBLN
achasFather IKHI>KMR IHBGML MH MP H:St@me? >KSGM O:EN>L ?HK
AHP>0>K =H>L GHM F:D> MA> NGBJKPet&r:F&=:LLNFIMBHG LH
a:Peter_Griffin :K> GHM G><>LL:KBER =BLMBG<M BG:BOE:S:N:EL %? MA
>QM>G=>= PBMA MA> ?HEEHPBG@ :LL>KMBHG MA>G BM PHNE= E

Differentindividuals( a:Peter  a:Peter_Giriffin )

___________________________________________________________________________________________________

9.2.8 Inverse-Functional Object Properties

G H;C><M IKHI>KMR BGO>KL> ?NG<MBHG:EBMR :QBHF
InverseFunctionalObjectProperty( OPE ) LM:M>L MA:M MA> H;C><M IKHI>K|
>QIK>LOBEBAE BGO>KL> ?NG<MBHG:E _ MAXMMBA>KHK:8:<A BG=BOB:
‘M FHLM HG> BGNRAOBARBIIM<HGG>ONBRBHNRA! :<A LN<A :QBHF

<:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBG@ :QBI

SubClassOf(  owl:Thing  ObjectMaxCardinality( 1
ObjectinverseOf( OPE ) ))

InverseFunctionalObjectProperty =
i 'InverseFunctionalObjectProperty’ ‘(' axiomAnnotations :
i ObjectPropertyExpression ')’ ;

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—|EEHPBG@ (QE
InverseFunctionalObjectProperty( lI:<A H;:C><M <:G A;b> ‘M FHLM

ObjectPropertyAssertion(

a:fatherOf a:Peter a:Stewie )
ObjectPropertyAssertion(

a:fatherOf a:Peter_Griffin

a:Stewie )

,>M>K BL /M>PB> L

| afatherof ) HG> ?:MA>K
?:MA>K

,>M>K #KB??BG BL f/|v|>PB> L
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R MA> ?BKLM :QBHF :M FHLM HG> =BaMBEBXXWHBG=BOB=N:E <:G |
a:Stewie L&dPeter : G a:Peter_Griffin FNLM ;> >JN:E MA:M BL MABL HGMHEH
>GM:BEL MA> ?HEEHPBG@ :LL>KMBHG

Samelndividual( a:Peter a:Peter_Giriffin )

+G> FB@AM >QI><M MA> IK>OBHNL HGMHEH@R MH ;> BG<HGLBLN
B G =B O B = :SkewieVIB\L M H G G > < M:fatheWDfl  ;4R3 ( AHP>0>K =H>L

GHM F:D> MA> NGBJN> G:FaPelet NG a\P&e¢t GrifinH: K> GHM
G><>LL:KBER =BLMBG<M BG=BOB=N:EL %? MA> HGEMHEH@R P>Ks>
:LL>KMBHG MA>G BM PHNE= BG=>>= ;><HF> BG<HGLBLM>GM

Differentindividuals( a:Peter  a:Peter_Giriffin )

___________________________________________________________________________________________________
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9.2.9 Reflexive Object Properties

G H;C><M IKHI>KMR KRefldxivaDBjEr &M perty QEPH LM:M>L
MA:M MA> H;C><M IKHOPEBIR K>QIEK>QBBHG MA:M BL >:<A BG=BOB=
<HGG><MPEMR BML>E?

ReflexiveObjectProperty  := 'ReflexiveObjectProperty’ '('
axiomAnnotations  ObjectPropertyExpression ')’

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG®@ CQI
ReflexiveObjectProperty( L ]
aknows ) I10O>KR;H=R DGHPL M,f\>FL>EO>L
pa ! >M>K BL : I>KLHG |

R MA> ?BKhNeteQBMIFM ;> <HG Gaknbws=M;HR BML>E? MA:M BL MABL
HGMHEH@R >GM:BEL MA> ?HEEHPBG@ :LL>KMBHG

ObjectPropertyAssertion( acknows a:Peter a:Peter )

i ClassAssertion( a:Person

9.2.10 Irreflexive Object Properties

G H;C><M IKHI>KMR B Ki¢fleRircoQ& @ peRy( APB H F
LM:M>L MA:M MA> H;C><MOrEBI> BMR >2EIKQGROBEHGMA:M BL GH BG=
BL <HGG>ONMBEMH BML>E?
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IrreflexiveObjectProperty = 'lrreflexiveObjectProperty' ‘('
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

Example:

IrreflexiveObjectProperty( *H;H=R <:G ;> F:KKB

§ = MH
5 a:marriedTo ) MA>FL>EO>L

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?EI-|EEHPBG@ TQI
:
PHNE= ;> <HGMK:=B<M>= :G= MA> HGMHEH@R PHNE= ;><HF> BG«<

ObjectPropertyAssertion( a:marriedTo a:Peter a:Peter )
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9.2.11 Symmetric Object Properties

G H;C><M IKHI>KMR LSymmethtRIectPrapery( OPE ) LM:M>L

MA:M MA> H:C><M |IKHOPEBIR LRFIK>MKBKG MA:M BXLBIB? :G BG=BOB:
<HGG><MPEMR :G BGyBMBYLE.ELH <HG ®PEM®B=!;RA

LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> ?HEE

SubObjectPropertyOf( OPE ObjectinverseOf( OPE ) )

SymmetricObjectProperty  :='SymmetricObjectProperty’ ('
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Q

e SOCEEEEE

N

B REr TS SEEEEES

SymmetricObjectProperty( %? Q BL : ?KB>G= H~
a:friend ) ?KB>G= H? Q

i R MA>G R BL
ObjectPropertyAssertion(

KB:G BL : ?KB>G= H? ,>M>K

a:friend a:Peter a:Brian )

/IBGafriend BL LRFFaM(eBENLM ;> <HG Gakidhd MaiBrian .
MA:M BL MABL HGMHEH@R >GM:BEL MA> ?HEEHPBG@ :LL>KMBHC(

ObjectPropertyAssertion( a:friend a:Brian  a:Peter )
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9.2.12 Asymmetric Object Properties

G H;C><M IKHI>KMR : L RsyEméitiEdbjecfPRoddfty( OPE )

LM:M>L MA:M MA> H:C><MQOREBI> KMRFFOVKCRLL BH\EA:M BL B? :G
BG=BOBEIN <tHG G > ONEMH,RG BGyBOMBYM:EGHM ;> <HGG><M>= ;R
OPE M

AsymmetricObjectProperty = 'AsymmetricObjectProperty’ ('
axiomAnnotations  ObjectPropertyExpression ')’

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG®@ :Ql

c
3
]
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=
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5
=
a
)
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g

AsymmetricObjectProperty( %? Q BL : I:K>GM H?
a:parentOf ) c 1:K>GM H? Q

R MA>G R BL
ObjectPropertyAssertion(

. . 5
a:parentOf a:Peter a:Stewie ) L H:' IM>PB>

%? MABL HGMHEH@R P>K> >QM>G=>= PBMA MA> ?HEEHPBG@ :LL

PHNE= ;> BGO:EB=:M>= :G= MA> HGMHEH@R PHNE= ;><HF> BG<H

ObjectPropertyAssertion( a:parentOf a:Stewie  a:Peter )

9.2.13 Transitive Object Properties

G H;C><M IKHI>KMR MKaGit\eObRamdp&ty( QBEH)F

LM:M>L MA:M MA> H:C><MQREBI> WMRGLBIMBOLBH®A:M BL B? :G BG
X BL <HGG>OREMH RG BGyBWBMIBE <HGOPEMM>=G;BG=BOB=N:E

z MACBL :ELH <HG ®PEM2I=!;RA LN<A :QBHF <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBG@ :QBHF

SubObjectPropertyOf( ObjectPropertyChain( OPE OPE ) OPE )

TransitiveObjectProperty  := 'TransitiveObjectProperty' ‘('
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-|EEHPBG@ TQI
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%? Q BL :G :G<>LMHIE( H? R :G= R B
:G :G<>LMHK H? S MA>G Q BL :G
:G<>LMHK H? S '
ObjectPropertyAssertion( ] ] ] |

a:ancestorOf a:Carter a:Lois ) K> B e 'G<>LM§HK H? (HBL

ObjectPropertyAssertion( ) ) :
a:ancestorOf a:lLlois a:Meg ) (HBL BL -G 'G<>LMHK.§ H? )>@

TransitiveObjectProperty(
a:ancestorOf )

/B G a:ancestorOf BL MK : GalBieB PR LM ;> <H G GaankkestorORM H

ObjectPropertyAssertion( a:ancestorOf a:Carter a:Meg )

‘M: ,KHI>KMR QBHFL

c
3
]
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=
]
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=
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o
Q
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=
5
=
a
)
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g

+3( :ELH IKHOB=>L ?HK =:M: IKHI>KMR :QBHFL OA>BK LMKN<MN
IKHI>KMR :QBHFL :L LAHP GSBDalaBr@&itOf :QBAHF :EEHPL HG>

MH LM:M> MA:M MA> >QM>GLBHG H? HG> =:M: IKHI>KMR >QIK>LLB
>QM>GLBHG H? :GHMA>K =:M: |KHEduirdleMDButaP@@petteE LBHG O0A>

:EEHPL HG> MH LM:M> MA:M L>0>K:E =:M: IKHI>KMR >QIK>LLBHGL
>Q M > G L B Hi§ointbataPropertes :QBHF :EEHPL HG> MH LM:M> MA:M MA>
>QM>GLBHGL H? L>O>K:E =:M: IKHI>KMR >QIK>LLBHGL :K> =BLCHI
BL MA>R =H GHM LA:K> BG =B OdiaPNpdityBoBidin> KB HB KLG0A>

;> NL>= MH K>LMKB<M BG=BOB=N:EL <HGG><M>= ;R ! IKHI>KMR >(
H? MA> LI><B?B>= <E DataPrbfefyBRéngK ER BMA><:G ;> NL>= MH
K>LMKB<M MA> EBM>K:EL IHBGM>= MH ;R : IKHI>KMR >QIK>LLBHG
=:M: K:G@> "Brundidb&DatsPhoperty :QBHF :EEHPL HG> MH LM:M> MA:M
=:M: IKHI>KMR >QIK>LLBHG BL ?NG<MBHG:E MA:M BL MA:M >:<A

FHLM HG> HNM@HBG@ <HGG><MBHG H? MA> LI><B?B>= =:M: IKHI:
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c

O Ao

+ﬂ
)

Z% N
Q 5 The data range must

E |DataProperty Axior be of arity ane

|
= I
o B |
|
: | | |
SubDataPropertyOr EquivalentDataProperties DataPropertyDomain DataPrope nge

et

(4] 1./, domain 14 ranoe
:E Disjo Properties FunctionalDataProperty ClassExpression DataRange
.u arity - Unlimitedatural
c
6
U 2 .* .| dataPropertyExpressions 2.7 |, dataProperyExpressions 1.|, dataPropertyExpression 1 dataPropertyExpression
; 1 DataProperiyExpression

subDataPropertyExpression

superDataProperyExpression dataPropertyExpression

Figure16. :M: ,KHI>KMR QBHFL H? +3(

DataPropertyAxiom =

SubDataPropertyOf | EquivalentDataProperties |
DisjointDataProperties |

DataPropertyDomain | DataPropertyRange | FunctionalDataProperty

9.3.1 Data Subproperties

=:M: LN;IKHI>KSUBDa@mBopErtyOf( DPE 1 DPE ) LM:M>L MA:M MA>
=:M: IKHI>KMR DPEKBLLBHNGIKHI>KMR H? MA> =:M: IKHI>KMR >QIK:
DPE _ MA:M BL B? 6 HG<BGB=BNE MHR: EB MM E>BL
<HGG><MNPB MBH:L P>EE

SubDataPropertyOf :='SubDataPropertyOf' '(' axiomAnnotations
' subDataPropertyExpression  superDataPropertyExpression ')’ |
i subDataPropertyExpression  := DataPropertyExpression i
i superDataPropertyExpression = DataPropertyExpression i
i Example: i
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql
SubDataPropertyOf( E:LM G:F> H? LHF>
a:hasLastName a:hasName ) A>K G:F> :L P>EE
DataPropertyAssertion(
a:hasLastName a:Peter
"Griffin" )

,>M>K L E:LM G:F> B
"Griffin"

®
\%
oy)
[
>
oy)
—

/B G g:hasLastName BL : LN;IKH IlazhasNBmE ? >: <A BG:BOB:N:EE <HGG><M>=
;R MA> ?HKF>K IKHI>KMR MH : EBM>K:E BL :ELH <HGG><M>= ;R M
L:F> EBM>K:E O0A>K>?HK> MA®&BRetet @M HEHG@GR <\NGM-: BEL MA:M

"Griffin" M A K Hah@Mame MA:M BL MA> HGMHEH@R >GM:BEL MA> ?H
'LL>KMBHG :

DataPropertyAssertion( a:hasName a:Peter  "Griffin")

___________________________________________________________________________________________________
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9.3.2 Equivalent Data Properties

G >IJNBO:E>GM =:M: |KBdlivdddvitBatdProQeRiest DPE 1 ..

DPE, ) LM:M>L MA:M :EE MA> =:M: DREI>KWR \>QIKKELBHGL

L>F:GMB<:EER >JNBO:E>GM MH >:<A HMA>K OFBLLQBHF :EEHPL
LRGHGRF ?BFg >:#A:M BL BG :GR >QIK>LLBHG BG MA> HGMHEHC

LN<A :G :QBEHE:G ;> K>IE:<BREPBBWAMHNM :??><MBG@ MA> F>:GBGC

MA> HGMHEH @ EquidlentDgd&rbperties( DPE 1 DPBR ) <:G ;>

L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBG®@ :QBHF

SubDataPropertyOf( DPE 1 DPEB )
SubDataPropertyOf( DPE 2 DPR )

EquivalentDataProperties ;= 'EquivalentDataProperties' ‘('
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression  { i
! DataPropertyExpression  }')'

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ (QI
achasName a:selLlama ) /I':GBLA :K> LRGHGRFL

DataPropertyAssertion(

ahasName a:Meg "Meg Griffin" )>@ L G:FMegL

EquivalentDataProperties( ahasName : G a:seLlama B G:!
§ Griffin"

___________________________________________________________________________________________________
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DataPropertyAssertion(
a:seLlama a:Meg "Megan
Griffin")

)>@ L G:FMegdn
Griffin"

/B G ethasName : G a:seLlama :K> >JNBO:E>GM IKHI>KMB>L
M Aa:Meg BL <H G G > a:bkklamaRP B WAg Griffin" _ MA:M BL B
MA> ?HEEHPBG@ :LL>KMBHG

MABL HGMHEF
M >GM:BEL

DataPropertyAssertion( a:seLlama a:Meg "Meg Griffin")

"NKMA>KFHK> MA> HGMH EM&gRB 1E LEHL B GM:B G & <NA# ; R

a:hasName P B Mlagan Griffin" _ MA:M BL BM >GM:BEL MA> ?HEEHPBG@
DataPropertyAssertion( azhasName a:Meg "Megan Griffin"
) i

c
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g

9.3.3 Disjoint Data Properties

=BLCHBGM =:M: |K BisjpitRaBaPtopeQiesiPPE 1 ..DPE |
) LM:M>L MA:M :EE H? MA> =:MDPEKH I 3KBIR G Q:IK>> Il LBBK-RELL >
=BLCHBGM MA:M BE:GS H> BGEBEBM> § VR ; HEREM K= E
DPE ?HK B [ C

DisjointDataProperties  := 'DisjointDataProperties' ‘('
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression  { i
' DataPropertyExpression  }')' i

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-IEEHPBG@ TQI
DisjointDataProperties( JHF>HG> L G:F> FNLM ;>
a:hasName a:hasAddress ) =B??>K>GM ?KHF ABL :==K>LL

DataPropertyAssertion(
ahasName a:Peter "Peter

§ >M>K L G'FeterBL
L Griffin")

Griffin"
DataPropertyAssertion( .=
,>M>K L :=="RQudhbgBL
:hasA :Pet A h
achasAddress  a:Peter Quahog, Rhode Island®

Rhode Island")

%G MABL HGMHEH@R MA> =BLCHBGMG>LL :QBHF BL L:MBL?B>=
MA> ?HEEHPBG@ :LL>KMBHG MA> =BLCHBGMG>LL :QBHF PHNE=
HGMHEH@R PHNE= ;><HF> BG<HGLBLM>GM
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DataPropertyAssertion( a:hasAddress  a:Peter  "Peter
Griffin")

9.3.4 Data Property Domain

=:M: IKHI>KMR = HBatBREope@yidrain( DPE CE ) LM:M>L MA:M
MA> =HF:BG H? MA> =:M: | KOPEEUMMRA>QLE >ILIL BIREGKM AL BH G
BL B? :G B\~GBEBQBS\GERRERBMNRA LHF> EBMBIK:B BIANG G<> H?
CE !:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK M

SubClassOf( DataSomeValuesFrom( DPE rdfs:Literal ) CE)

DataPropertyDomain :='DataPropertyDomain’ ‘(" axiomAnnotations
DataPropertyExpression  ClassExpression ")’

c
3
]
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Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql
DataPropertyDomain( a:hasName . . )
aPerson ) +GER I>HIE> <:G A:0> G:F>L
DataPropertyAssertion(
a:hasName a:Peter  "Peter

Griffin")

,>M>K L G"HeterBL
Griffin"

R MA> ?BKLM :QBHF >:<A BG=BORHhMNEMMAHGAE><MBHGEGM@HBG @
FNLM ;> :G BGhaNerér> HA>K>&Peter <: G ;> <E:LLB?B>:§ 'L :G
BGLM:GsPerdd? _ MA:M BL MABL HGMHEH@R >GM:BEL MA> ?HEEHPI

ClassAssertion( a:Person a:Peter )

HF:BG :QBHFL BG +3( A:0> : LM:G=:K= ?BKLM HK&=>K L>F:GMB«<I
LHF>PA:M =B??>K>GM ?KHF MA> L>F:GMB<L H? LN<A :QBHFL BG :
HKB>GM>= LRLM>FL PA>K> LN<A :QBHFL :K> BGM>KIK>M>= :L <A
=HF:BG :QBHF ?KHF MA> >Q:FIE> HGMHEH@R PHNE%Z BG LN<A LRI
L constraint L:RBG @:HdsNamMe <:G IHBGM HGER ?KHF BG=BOB=N:EL MA:
DGHPG MH ;> BG@GPMs@B<2INKIMA>KFHK> LBG<> MA> >Q:FIE> HGMHE
=H>L GHM >QIEB<&BRtErRBLMGVIB GULAd:RErson HIPG> FB@AM >QI><M

MA> =HF:BG <HGLMK:BGM MH ;> BGO:EB=:M>= O0ABL AHP>0>K B
'L LAHPG BG MA> IK>OBHNL I:K:@Kinfe‘kred\/l?A<>|—|FBMABC:';@FMERG> BL
<HGLMK:BGM ;

Page 93 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

9.3.5 Data Property Range

=:M: IKHI>KMR K Dat@rope@yRéahige( DPE DR) LM:M>L MA:M MA>
K:G@> H? MA> =:M: IKHDPERR MA@FK>IMDRK @ @M BL B? LHF>
BG=BOB=N:E BL BRE®G MAV>E B M AKEE IIRG 0A> : K BRhRIsH ?
;> HG> 1:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?
'QBHF

SubClassOf(  owl:Thing  DataAllValuesFrom( DPE DR))

DataPropertyRange :='DataPropertyRange' ‘(' axiomAnnotations
DataPropertyExpression  DataRange )’

___________________________________________________________________________________________________
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Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Q

DataPropertyRange( a:hasName 0A> K:G @ >a:HzBNsihie>
xsd:string ) | KH | > K k&&RstBrig
DataPropertyAssertion(
azhasName a:Peter "Peter
Griffin™)

,>M>K L G"HeterBL
Griffin"

R MA> ?BKLM :QBHF >:<A EBM>ahaEName MBS DR FEG LBVG £H BEBG @

xsd:string %G MA> >Q:FIE> HGMHEH@R MABL :QBHF BL L:MBL?B>=
HGMHEH@R P>K> >QM>G=>= PBMA MA> ?HEEHPBG®@ :LL>KMBHG
BFIER MA:M 'M2™» kdMtederE BL xBd®tring PAB<A BL : '
<HGMK:=B<MBHG :G= MA> HGMHEH@R PHNE= ;><HE> BG<HGLBLM

DataPropertyAssertion( a:hasName a:Peter
"42"M xsd:integer ) i

9.3.6 Functional Data Properties

=:M: IKHI>KMR ?N G < FuBddddalD&APRpelyBBPE ) LM:M>L
MA:M MA> =:M: IKHI>RREB>QNGIMBHG:E _ MA:M Bk ?HK >:<A BG=|
MA>K> <:G ;> :M FHLM H®G % NBA MEBGMIH E BM DREEB JRA
lI:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA>

SubClassOf(  owl:Thing  DataMaxCardinality( 1 DPE))
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FunctionalDataProperty  := 'FunctionalDataProperty' ‘('
axiomAnnotations  DataPropertyExpression ")’

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Qt

FunctionalDataProperty( l:<A H:C><M <:G A:05% :M FHLM
achasAge ) HG> :@>
DataPropertyAssertion( i
a:hasAge a:Meg )>@ BL L>O0>GM>>G H:2>:KL HE=
"17"M xsd:integer ) i

R MA> ?BKhNasAQBH:Fc IHBG MMeiK MIH :M FHLM HG> :BELMBG<M EBM>
%G MABL >Q:FIE> HGMHEH@R MABL :QBHF BL L:MBL?B>= %? Ak}
>QM>G=>= PBMA MA> ?HEEHPBG®@ :LL>KMBHG MA> L>F:GMB<L H
PHNE= BFI'ER"YM ¥sdhhteger BL >JN"E"¥W kksd:integer !
PAB<A BL : <HGMK:=B<MBHG :G= MA> HGMHEH@R F;'HNE: ;><HF>
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DataPropertyAssertion( achasAge a:Meg
"15"M xsd:integer )

Example: i

*HM> MA:M LHF> =:M:MRI>L ?KHF MA> +3( =:M:MR|> F:| =BLMBG(
>JN:E :G= B=>GMB<:E =:M: O:EN>L :G= MA:M MA> L>F:GMB<L H?
:G= ?NG<MBHG:E =:M: IKHI>KMB>L BG +3( BL =>'?E:5G>= PBMA K>l
HGLB=>K MA> ?HEEHPBG@ >Q:FIE>

FunctionalDataProperty( I'<A H;C><M <:G A:O>» :M FHLM
achasAge ) HG> :@>

DataPropertyAssertion(

a:hasAge a:Meg )>@ BL L>O0O>GM>>G R>:KL HE=

P

R
"17"M  xsd:integer ) i
DataPropertyAssertion(
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=
"17.0"™  xsd:decimal ) :
DataPropertyAssertion(
achasAge a:Meg "+17"" xsd:int )>@ BL L>0>GM>>G R
) i

>:KL HE=

(BM>HTBL xsd:integer "17.0"™  xsd:decimal G =
"+17"M xsd:int K> :EE F:ll>= MH MA> B=>GMB<:E

]
<

2 O:EN> _ MA>

___________________________________________________________________________________________________
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=:M: O:EN>G@=0 BG MA> O:EN xsfiflbak >SMFA>L> =:M: O:EN>E’L CK>

>IJN:E ;NM GHM B=>GMB<:E O0AM&PBRH KH GNBA 3 \BX5— BRO BI-AN: E
a:numberOfChildren IKHI>KMR MH MPH =BLMBG<M =:M: O:EN>L PAB<A O
?NG <MBHG : EBM R:nkmhekOKBitdMB H3>= FGD>L MA> HGMHEH @R
NGL:MBL?B:;E>

c : i
‘% | 0A>K>?HK> MAaMe@ BB GBI\G BE<Mahas@eMAHI>KMR MH HG >
'E i:BLMBG<M =:M: O:EN> LH MABL HGMHEH®@R BL L:MBL?B:;E>
E E%G <HGMK:LM <HGLB=>K MA> ?HEEHPBG @ HGMHEEH@R
= i :
8 i FunctionalDataProperty( € BOEBOESNE <0 (e
§ 5 a:numberOfChildren ) allCi 101 N > ?HK i
; a:numberOfChildren i
% i DataPropertyAssertion( OA> O:EN> H?
o a:numberOfChildren a:Meg a:numberOfChildren ? Hifleg |
) ; "+0"M  xsd:float ) B+0 ;
& i DataPropertyAssertion( OA> O:EN> H? i
O | anumberOfChildren  a:Meg a:numberOfChildren ? Halleg |
9 © 0™ xsd:float ) B40 ;
o i :
; (BM>KOBL xsd:float 1 G 20" xsd:float ‘K> F:ll>= MH =BLMBG<M

"M:MRI> >?BGBMBHGL

=:M:MRI> =>Dag@gfeDbeBritiéh( DT DR) =>?BG>L : G>P =:M:MRI>
DT:L ;> BG@ L>F:GMB<:EER >IJNBOIFRGMMBUMK>K :M: K:G@ >
NG:KR =:M: K:G@> O0ABL :QBHF d&fiaddP-L MHGIERINMH .NL> MA>
LRGHGRDBR?HKA:M BL BG :GR >QIK>LLBHG BG MA> HGMHEH@R <HC
QBHH <:G ;> K>IE:<BDRPBBWMAINM :??><MBG@ MA> F>:GBG@ H? MA>
OA> LMKN<MNK> H? LN<A :QBHF BL LAHPG BG "B@NK>
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Aodom 1 DataRange
arity : Unlimitedkatural
dataRange
DatabypeDefinition 1 Datatype
datatype

Figure 17. :M:MRI> >?BGBMBHGL BG +3(

DatatypeDefinition :='DatatypeDefinition' (' axiomAnnotations
Datatype DataRange ')’

OA> =:M:MRI>L =>?BG>= ;R =:M:MRI> =>?BGBMBHG :QBHFL LNIIHKI
mustnot H<<NK BG =:M:MRI> K>LMKB<MBHGL "NKMA>KFHK> =:M:MRI
LN;LMBMNM>L ?HK =><E:K:MBHGL B? :G +3( HGMHEH@R BL MH L
H? +3( ( 2. cHKMBHG Bt >QIEB<BMER =><E:K> :EE =:M:MRI>L MA:
=:M:MRI> =>?2BGBMBHGL

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Qf

xsd:sting %G HK=>K MH L:MBL?R MA>/MRVBGG KASMKBKIMWBHGL ?KHTF
:QBHF >QIEB<BHMER MH<EK> M:MRI> O0ASSN:MOVR>
NL>= CNLM EBD> :GR HMA>K =:M:MRI> ?HK >Q:FIE> BM BL NL>=

. Declaration( Dat 'SSN |

| )ecaralon( atatype( a:SSN ) aSSN BL : =:M:MRI> |

| DatatypeDefinition(

: a:SSN :

: B LH<B:E L><NKBMR GNF;>K BL :

: D R 1 1

: B pEREEE LMKBG@ MA:M F:M<A>L MA> @BO >
: xsd:string xsd:pattern K>@NE:K >QI1K>LLBH G

i "[0-9){3}-[0-9K2}-[0-9K4}") ' ;

b)) i

DataPropertyRange( a:hasSSN 0A> K:G @ >aHa®BSEM >

! aSSN ) IKHI>KM$SNB L §

§0A> L><HG= :QBHESN>1BG>L;;K>0O0B:MBHG ?HK =:ME;MRI> K>LMKB:-
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=>?BG> MA> Kah@®@SSHPKMEKMR O0A> HGER Ka;SSMKB{:MBHG BL MA:I
LNIITHKML GH ?:<>ML :G= MA>K>?HK> <:GGHM ;> NL>= BG =:M:MRI

D>R :QHasKey(CE(OPE 1 ...OPE n)(DPE 1 ..DPE p))

LM:M>L MA:M >:<A G:F>= BGLM:G<>CHBLMMGBJHN:ER> Bk SIMBHE =
;R MA> H;C><M IKHI>KNWR >3F KKL MBARGE:M: IKHI>KIRER >QI>KLLBHGL
__ MA:M BL GH MPH =BLMBG<OE GGFxHBBG&EBM>GHKGLMA?> O:EN>L H? :
H;C><M IKHI>KMROPR IIG=LLBEHGIM: IKHI>KMBPE QIK>IRBHGL

:QBHF H? MHasKe&yd lowl:Thing (OPE) () BL LBFBE:K MH MA> :QBHF
InverseFunctionalObjectProperty( OPE ) MA> F:BG =B??>K>G<>L ;>BG@
MA:M MA> ?HKF>K :QBHF BL :IIEB<:;E> HGER MH BG=BOB=N:EL MA
HGMHEH@R PABE> MA> E:MM>K :QBHF BL :ELH :IIEB<:;E> MH BG=
BFIEB>= ;R >QBLM>GMB:E JN:GMB?B<:MBHG OA> LMKN<MNK> H? I

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Agom
HasHKey
- objectPropertyExpressions * dataFroperyExpressions 1 classExpression
QbjectPropertyExpression DataProperiyExXpression ClassExprassion

Figure18. '>R QBHFL BG +3(

HasKey :='HasKey''(’ axiomAnnotations  ClassExpression ‘(' {

i ObjectPropertyExpression  }")" (' { DataPropertyExpression  }')' :

i l)l E
Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-|EEHPBG@ (QE
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I'<A H;C><M BL NGBJ:N>ER
B=>GMB?B>= ;R BMLLH<B:E L><NK
GNF;>K

HasKey( owl:Thing () (
a:hasSSN ))

DataPropertyAssertion(
a:hasSSN a:Peter  "123-45-6789"

)

DataPropertyAssertion(
a:hasSSN a:Peter_Giriffin
"123-45-6789")

,>M>K L LH<B:E L><NKBMR GNF;>K
B'l123-45-6789" ;

,>M>K #KB??BG L LHXB:E L><NKBM
G NF : > KI1Z3145-6789"

' 0A> ?BKLM :QRH4BSENDWA> D>R ?HK B G loM:Thing> £ EHRLMA >
i MANL HGER HG> BG=BOB=N:E <:G a%haSSSN I/IR@B8xNEAK O:EN> ?HK
i O:EN>&h#$3SN :K> MA> L:F> ?HK MAPetBrG GEaP8ter NGriffin !

MA>L> MPH BG=BOB=N:EL :K> >JN:E _ MA:M BL MAEBL HGMHEH@ R
':LL>KMBHG i

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Samelndividual( a:Peter a:Peter_Griffin )

+G> FB@AM >Ql><M MA> IK>OBHNL HGMHEH:@SESSMHE» BG<HGLBLN
A:L MA> L:F> O:EN> ?HKaRéad . B@PBEBGAfinEBHP>0>K

+3( =H>L GHM F:D> MA> NGBJN> GuFeter:1GNFIMBHG LH
a:Peter_Griffin :K> GHM G><>LL:KBER =BLMBG<M BG:BOE:S:N:EL %? MA
>QM>G=>= PBMA MA> ?HEEHPBG@ :LL>KMBHG MA>G BM PHNE= E

Differentindividuals( a:Peter  a:Peter_Giriffin )

Example:

0OA> >?7?><M H? : D>R :QBHF <:G ;> EH<:EBS>= MHEBGLM:G<>L H°
>QIK>LLBHG HGLB=>K MA> ?HEEHPBG@ >Q:FIE> .

I:<A F>F;>K H? MA> #KB??BG
?:FBER BL NGBJN>ER B=>GMB?”?B>=
BML G:F>

HasKey( a:GriffinFamilyMember
() ( ahasName ))

DataPropertyAssertion(
achasName a:Peter "Peter")

,>M>K L G"HeterBL
ClassAssertion(

a:GriffinFamilyMember a:Peter  >M>K BL @ F>Fi>K H? MA> #KB??BC
) ?:FBER
DataPropertyAssertion( >M>K #KB??BG L G:E> BL

a:hasName a:Peter_Giriffin
"Peter")

ClassAssertion(
a:GriffinFamilyMember
a:Peter_Giriffin )
DataPropertyAssertion(
achasName a:StPeter  "Peter")

"Peter"

,>M>K #KB??BG BL :
#KB??BG ?:FBER

F>F;>K H? MA:

/M [ >M>K L 'Beter> BL
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0A> >??><ML H? MA> ?BKLM D>R :QBHF :K> EH<:EBS>= MH MA>
a:GriffinFamilyMember _ MA:M BL MA> =akbsNagid¢IN&GBRN>ER |

B=>GMB?B>L HGER BGLM:G<>L Haméter MGaPeteL Gofin>: BG=BOB=N:EL
:K> BGLM:&GriffinFHMilyMember LH MA> D>R :QBHEFREIEB>L MA:M

: G a:Peter_Griffin : K> MA> L:F> BG=BOB=N:EL _ MA:M BL | MA> HGMHEH

?HEEHPBG@ :LL>KMBHG

Samelndividual( a:Peter a:Peter_Griffin )

OA> BG=mRGRPettf . EAHP>0>K BL GHMa:GrifﬁfrﬂarrMyMbmbenﬂ?i

LH MA> D>R :QBHF BL GHM :IIEB<:;E> MH BM O0A>K>?HK> MA> H(
M Aa:Reter : G a:StPeter : K> MA> L:F> BG=BOB=N:EL GHK =H>L BM BFIER
a:Peter_Griffin : G a:StPeter : K> MA> L:F> '>RL <:G ;> F:=> @iEH;:E iR
EH<:EBSBG @ oMAhitg MEH:IMA>L LAHPG BG MA> IK>OBHNL >Q:FIE>

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Example: i

D>R :QBHF =H>L GHM F:D> :EE MA> IKHI>KMB>L N§L>= BG BM ?N
?HEEHPBG@ >Q:FIE> '

- , I'<A F>F;>K H? MA> #KB??BG
HasKe a:GriffinFamilyMember !
0 ( Zl(hasName )) J ?:FBER BL NGBJN>ER B=>GMB?B>=
' BML G:F> i
DataPropertyAssertion( " } ;
achasName a:Peter "Peter") >M>K L GiReterB L |
DataPropertyAssertion( SM>K L G KiChWRL
achasName a:Peter "Kichwa- T bo" ' ;
Tembo") embo ;
ClassAssertion( :
0 ] 5 -
a:GriffinFamilyMember a:Peter >M>K BL @ F>F;>K H? MA> #KB??BC
) ?:FBER |

OABL HGMHEH@R BL <HGLBLM>GM _ MAa:IHetBrLA:MAlWPi'P—I:<M MA:M MA
=BLMBG<M &haBName 2HXKL GHM <:NL> :G BG<HGLBLM>G<R LBG<> M,
achasName =:M: IKHI>KMR BL GHM G><>LL:KBER ?NG<MBHG:E

%? =>LBK>= MA> IKHI>KMB>L NL>= BG : D>R :QBHF <:G :EP:RL ;>
>QIEB<BMER OANL B? MA> >Q:FIE> HGMHEH@R P3*K> >QM>G=>=
BM PHNE= ;><HF> BG<HGLBLM>GM

FunctionalDataProperty( a:hasName )
OA> L>F:GMB<L H? D>R :QBHFL BL LI><B?B< BG MA:M MA>L> :QBH|
BG=BOB=N:EL >QIEB<BMER BGMKH=N<>= BG MA> HGMHEH@R ;R G
BG=BOB=N:EL B > MA> BG=BOB=N:EL PAHL> >QBLM>G<> BL BFIE
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JN:GMB?B<:MBHG OABL F:D>L D>R :QBHFL >JNBDL-E>GM MH : O:K
Safe8 OANL D>R :QBHFL PBEE MRIB<:EER GHM :??><M <E:LL ;:L>=
<HFINM:MBHG H? MA> LN;LNFIMBHG AB>K:K<AR ;NM MA>R PBEE |
JN>KB>L :;HNM BG=BOB=N:EL

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Q

l:<A I>KLHG BL NGBJN>ER
B=>GMB?B>= ;R MA>BK LH<B:E L><
GNF;>K

HasKey( a:Person ()( ahasSSN
))

DataPropertyAssertion(

a:hasSSN a:Peter "123-45-6789" >M>K | LH<B:E L><

B'1123-45-6789"

KBMR GNF;>K

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

)
ClassAssertion( a:Person _
a:Peter ) ,2>M>K BL : I>KLHG

ClassAssertion(
ObjectSomeValuesFrom(

e 2

a:marriedTo
ObjectintersectionOff( (HBL BL F:KKB>= MH!LHF> F:G
a:Man DataHasValue( a:hasSSN PAHL> LH<B:E L><NKBMR GNF;>K B
"123-45-6789") ) "123-45-6789" i
) s
) i
SubClassOf( a:Man a:Person ) I:<A F:G BL : I>KLHG]

OA> ?HNKMA :QBHF BFIEB>L >QBLMMA&M BIR LG-IIB:GB'[(ZB.:CBOBHRI:E
aMan :G= PAHL> O:E NHa8FbK M M= | KH I|>"KI3-BR5-B189" 'R

MA> ?B?MWABIQBG BG L MPerson H?P>EE "NKMA>KFHK> | MA> L><HG=
:G= MA> MABK-= :QiPéiér BLR: 1 B:GIL M:Pérson H= MA:M MA> O:EN>
H&hasSSN ? Haleter B'1123-45-6789" "BG:EER MA> ?BKLM ::QBHF L:RL MA
achasSSN BL : D>R IKHI>KMR ?#&fer®G LMAGK>HGEG? FB@AM >QI><M

MH ;> >JNPEteMH G= ?HK MA> HGMHEH@R MH >GM:BE MA> ?HEEHPI

ClassAssertion( a:Man a:Peter )

0OA> BG?>K>G<>L BG MA> IK>OBHNL I'K:@K:IA AHP>0>K <:GGHM
MA> (L:?> L>F:GMB<L KBID>® BGBEBBIB=N:E MA:M A:l:L GHM ;>>G

>QIEB<BMER G:F>= BG MA> HGMHEH@R MA>K>?HK> MA> L>F:GN
NMMERXMHWA>K>?HK> MABL +3( HGMHEH@R =H>L GHM >GM:BE MA
:LL>KMBHG

; a:Lois
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LL>KMBHGL

+3( LNIIHKML : KB<A L>M H?assBi¢hE L ?QBHRAL: MBIGI &
BG=BOB=N:EL MA:M Kfadt? MH& KELKBMRE=B87??>K>GM MRI>L H? :LLl
K> LAHPG BG MAK>> L>1:K:M> ?B @ N K> [Sat@r@wwia :G= 0A>
:LL>KMBHG :EEHPL HG> MH LM:M> MA:M L>0>K:E BG=BOB=N:EL :K
P A B E Difiéentindividuals :LL>KMBHG :EEHPL ?HK MA> HIIHLBM> _ MA:M I
MA:M L>0O>K:E BG=BOB=N:EL :K> :EE =B??>K>GM ?KHF >:<A HMA>}
L>0O>K:E =B??>K>GM BG=BOB=N:EL BG MA> LRGM:Q :K> !ELH L>F:(
ClassAsserton :QBHF :EEHPL HG> MH LM:M> MA:M :G BG=BOB=N:E BL :
I:KMB<NE:K <E:LL

Aodom

Assertion

Samelndvidual Differentindividuals ClassAssertion ClassExpression
1,

classExpression

2.*.1, individuals

2. (Individual] 1

individuals individual

Figure19. E:LL :G= %¥G=BOB=N:E %G !JN:EBMR LL>KMBHGL BC

0 A BbjectPropertyAssertion :QBHF :EEHPL HG> MH LM:M> MA:M :G BG=BOB:-:
<HGG><M>= ;R :G H;C><M IKHI>KMR >QIK>LLBHG MH :G BG=BOB=N
NegativeObjectPropertyAssertion :EEHPL ?HK MA> HIIHLBM> _ MA:M BL MH LN\
BG=BOB=N:E BL GHM <HGG><M>= ;R :G H;C><M IKHI>KMR >QIK>LL
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c
*3 Aog
o
o
)
c
£
E %
(o]
o -
[«F} Assertion
o
(<))
=
o
S
c
[
U
H ObjectPropertyAssertion MegativeObjectPropertyAssertion

1 .|, targetindividual 1.1, targetindividual

Individual 1

4L

sourcelndividual

sourcelndividual

1 ObjectPropertyExXpression 1

nhjectPropertyExpression nhjectPropetyExpressian

Figure 20. +;C><M ,KHI>KMR LL>KMBHGL BG +3(

0 A BPataPropertyAssertion :QBHF :EEHPL HG> MH LM:M> MA:M :G BG=BOB=1I

<HGG><M>= ;R : =:M: IKHI>KMR >QIK>LLBHG MH : EBM>K:E PABE>
NegativeDataPropertyAssertion :EEHPL ?HK MA> HIIHLBM> _MA:M BL MH LM:
BG=BOB=N:E BL GHM <HGG><M>= ;R : =:M: IKHI>KMR >QIK>LLBHG
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Agdom

Asserfion

DataPropertyAssertion

HegativeDataPropertyAssertion

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

1.,|, dataPropertyExpression

1 DataPropertyExpression

dataPropertyExpression

1., targetalue

1,|, sourcelndividual

Literal
lexicalalue : String

individual | 1

sourcelndividual

17" targetvalue

Figure21. :M: ,KHI>KMR LL>KMBHGL BG +3(

Assertion =
Samelndividual | Differentindividuals | ClassAssertion |
ObjectPropertyAssertion | NegativeObjectPropertyAssertion |
DataPropertyAssertion | NegativeDataPropertyAssertion

sourcelndividual := Individual
targetindividual := Individual
targetValue := Literal
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c

g 9.6.1 Individual Equality

]

5 G BG=BOB=N:E >pSham&8®iM&al(@BHK ...a n ) LM:M>L MA:M EE H?

£ MA> BG=B@BANBBLG: :K> >JN:E MH >:<A HMA>K OABL :QBHF :EEHPF

£ >:<& L : LRGHGRF 3HK MA<M BL BG :GR >QIK>LLBHG BG MA> HGM

8 <HGM:BGBG@ LNajA<:G ;Q KHFE:<a=PBBMANM :?2?><MBG@ MA>

g F>:GBG@ H? MA> HGMHEH@R

= ' Samelndividual :='Samelndividual' '( axiomAnnotations  Individual !

= | Individual { Individual }')’ §

(-] i :

H Example: i

; HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?i—IEEHPBG@ (QI
Samelndividual( a:Meg a:Megan )>@ :G= )>@:G K> MA> L:F>
) H;C><ML '

ObjectPropertyAssertion(

a:hasBrother a:Meg a:Stewie ) )2@ mik = SRIF A=K /M>PB>

/BGaMeg :Ga:Megan :K> >JN:E HG> BG=BOB=N:E <:G :E'EP:RL > K>I1E:
MA> HMA>K HG> O0A>K>?HK> MaMdgall EBMKBB@ R<MGM:BREL MA:M

ObjectPropertyAssertion( a:hasBrother a:Megan a:Stewie

9.6.2 Individual Inequality

G BG=BOB=N:E BGDifldderfiiiMitRialspB H F 1 ..28 n) LM:M>L
MA:M :EE H? MAp BG=BOB=NKEL=B??>K>GM ?KHF >:<A HMA>K MA:
BG=BOB=NG&LPBMA B [ C <:G ;> =>KBO>= MH ;> >JN:E OABL :QBHF
MH :QBHF: Mig8e-nama assumption _ MA> :LLNFIMBHG MA:M :EE =B??>K>G
BG=BOB=N:E G:F>L =>GHM> =B??>K>GM BG=BOB=N:EL

Differentindividuals ;= 'Differentindividuals' '(' axiomAnnotations
Individual Individual { Individual }')’
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-lEEHPBG@ TQI

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Meg )
ObjectPropertyAssertion(
a:fatherOf a:Peter a:Chris )
ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie )

,>M>K BL )>@ L ?:MA>K

,>M>K BL AKBL L ?:MA>K

——ee-

,>M>K BL /M>PB> L ?:MA>K

,>M>K )>@ AKBL :G= /M>PB>

K> EE =B??>K>GM ?KHF >:<A

a:Meg a:Chris a:Stewie ) HMA> K

OA> E:LM :QBHF BG MABL >Q:FIE> HGMHEH@R :QBI—:IF:MBS>L MA>
:LLNFIMBHG ;NM HGER ?HK MA> MAK>> G:F>L BG MA> :QBHF %"
>QM>G=>= PBMA MA> ?HEEHRBBeDI - RBRNGH¥NMBBEGGE MMAMG MABL
"QBHF PHNE= BMeg R:Ghds: M: Ga=Stewie : K> :EE >JN:E MAENL

BGO:EB=_-MBG@ MA> NGBJN> G:F> !LLNFIMBHG :G='F:DBG@ MA> |

c
3
]
B~
=
]
E
=
o
o
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o
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=
5
=
a
)
U
g

i Differentindividuals( a:Peter

FunctionalObjectProperty( a:fatherOf )

9.6.3 Class Assertions

<E:LL :LLEkddAsLGion(CEa) LM:M>L MA:M MABIBGGBOB=N:E
BGLM:G<> H? MA> <EH L >QIK>LLBHG

ClassAssertion :='ClassAssertion’ '(’ axiomAnnotations
ClassExpression  Individual )’

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Qt

)CIassAssertlon( a:Dog a:Brian KB:G BL : =H@
SubClassOf( a:Dog a:Mammal ) l:<A =H@ BL : F:FF:E

0A> ?BKLM :QBHE&BLiah:BI>LGMBGM M: G <> aDbgM AR MBS L

L><HG= :QBHF >:<AaP®&LBL G&>BIG? M:MammaH VA>K>?HK>
MABL HGMHEH @MRBrianGB/L: BE LBI3 A MammaH? MA:M BL MA>
HGMHEH@R >GM:BEL MA> ?HEEHPBG@ :LL>KMBHG !

ClassAssertion( a:Mammal a:Brian )
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9.6.4 Positive Object Property Assertions

IHLBMBO> H;C><M |KGHedPrpertyAkseKidohBOPE a 1 ar
) LM:M>L MA:M M#&>BRBGHB®B=AME= ;R MA> H;C><M@PEKHI>KMR >QIK>
MH MA> B@G=BOB=N:E

ObjectPropertyAssertion ;= 'ObjectPropertyAssertion’ ('
i axiomAnnotations  ObjectPropertyExpression  sourcelndividual i
' targetindividual ")’ i

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

ObjectSomeValuesFrom( a:hasDog

owl:Thing ) a:DogOwner ) =H@ HPG>KL

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—iEEHPBG@ CQI
ObjectPropertyAssertion( ] o
achasDog a:Peter a:Brian ) $E5E B 5 Si@ )% 2M>K
| f '
SubClassof( +:C><ML MA:M A:0> { =H@ :K>

0A> ?BKLM :QBH &Pketer: BIl> I< WIRGM a:kbsBog MaBrian R MA>

L><HG= :QBHF >:<A BG=BORha¢bDEg VMG B8G=BOB=N:E BL :G
BGLM: GdDegBwner 0A>K>?HK> MABL HGM:PI&eH@LR:SGN@:BEL MA:M
BGLM: GegBWNer  MA:M BL MA> HGMHEH@R >GM:BEL MA> ?HEEHF

ClassAssertion( a:DogOwner a:Peter )

9.6.5 Negative Object Property Assertions

G>@:MBO> H;C><M |KKegati&ORjectProp&rii sedon(
OPEa; a2 ) LM:M>L MA:M M&>BRCGGEBMB+HNGE><M>= ;R MA> H;C><M IKF
>QIK>LOBENMGH MA> BG=BOB=N:E

NegativeObjectPropertyAssertion =
i 'NegativeObjectPropertyAssertion’ ‘(' axiomAnnotations :
i ObjectPropertyExpression  sourcelndividual targetindividual ')’ i

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-|EEHPBG@ TQI
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NegativeObjectPropertyAssertion(
a:hasSon a:Peter a:Meg )

OA> HGMHEH@R PHNE= ;><HF> BG<HGLBLM>GM B?i
i 'LL>KMBHG i

ObjectPropertyAssertion( achasSon a:Peter a:Meg )

___________________________________________________________________________________________________

9.6.6 Positive Data Property Assertions

IHLBMBO> =:M: |KH |DaddR@pertylAss€mibBHDEE a It)
LM:M>L MA:M MABIBEHBGB=N>= ;R MA> =:M: DPEMHKMWR>QIK>LLBH

c
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]
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=
]
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Q
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=
a
)
U
g

EBMt>K:E

DataPropertyAssertion  :='DataPropertyAssertion' ('

i axiomAnnotations  DataPropertyExpression  sourcelndividual —targetValue

B s

i Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ (QE
DataPropertyAssertion(

ahasAge a:Meg )>@ BL L>0>GM>>G |i:a>;|<|_ HE=
i "17"M xsd:integer ) ;

i SubClassOf( i

i DataSomeValuesFrom( ;

. ahasAge i

i DatatypeRestriction( ]

xsd:integer

i xsd:mininclusive +;C><ML MA:M K> HE=>K MA:G
"13"M  xsd:integer :G= RHNG@>K MA:G ! s HMA

! xsd:maxInclusive BG<ENLBO> :K> M>>G:@>KL

| "19"™ xsd:integer

i ) :

| ) |

! a:Teenager i

) |

't 0A> ?BKLM :QBH&Mely BM >+ HNG &G Ma:hesAge MH MA> EBM>K:E

L "17"M xsd:integer R MA> L><HG= :QBHF >:<A BG=BOB=N:E <HGG><
ia:hasAge MH :G BGM>@>K ;>MP>>G : G =a:TeeBdger G BGL:I\/I:G<> H?

___________________________________________________________________________________________________
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' 0A>K>?HK> MABL HG MHVEHBIR: SGBVG BEICMAGH?2 MA: N
' BL MA> HGMHEH@R >GM:BEL MA> ?HEEHPBG®@ :LL>KMBHG

ClassAssertion( a:Teenager a:Meg )

9.6.7 Negative Data Property Assertions

G>@:MBO> =:M: |KH INggMiRDatdProgevtPAssartion( DPE
alt)  LM:M>L MA:M MABIBGHBOBEEE <M>= ;R MA> =:M: IKHI>KMR
>QIK>LDBEHVGH MAStEBM>K:E

NegativeDataPropertyAssertion  := 'NegativeDataPropertyAssertion'
1 '("  axiomAnnotations DataPropertyExpression  sourcelndividual i
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targetvalue ')’

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?l:-iEEHPBG@ QI
NegativeDataPropertyAssertion(

| ahasAge aMeg )>@ BL GHM ?BO> R3:KL HE=
i "5"M - xsd:integer ) |

:LL>KMBHG

DataPropertyAssertion( achasAge a:Meg "5"™ xsd:integer

GGHM:MBHGL

+3( 'INEB<:MBHGL H?M>G G>>= P:RL MH :LLH<B:M> :==BMBHG:E E
HGMHEH@B>L >GMBMB>L :G= :QBHFL Oadndhiddds &= +3( IKHOB:
HGMHEH@B>L :QBHFL :G= >GMBMB>L

Example:
+G> FB@AM P:GM MH :LLH<B:M> ANF:G K>:=:;E> E:;>EL PBMA %.%

PA>G OBLN:EBSBG@ :G HGMHEH@R OrdfsNaBeB L >G = EHG> FB@AM N
:GGHM:MBHG IKHI>KMR MH :LLH<B:M> LN<A E:;>EL!PBMA HGMHEF
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2:KBHNL +3( LRGM:Q>L LN<A :L MA> ?NG<MBHG:E LMRE> LRGM:!
?HK >F;>==BG@ <HFF>GML BGMH HGMHEH@R =H<NF>GML O0A> LM
<HFF>GML BL AHP>0>K =>1>G=>GM HG MA> LRGM:Q LH MA>L> :k
=NKBG@ I:KLBG@ %G <HGMK:LM :GGHM:MBHGL :K> ?BKLM <E:LL
LI><B?B<:MBHG H? +3( :G= MA>BK LMKN<MNK> BL BG=>I>G=>GM

| IBG<> BM BL ;:L>= HG 4)( MA> OB 2 XN SRIGMi@ & |
| -EEHPL MA> >F:>==BG@ H? MA> LM:G=:K= 4)( <HFFbGML BGMH HC

IN<A <HFF>GML :K> GHM K>IK>L>GM>= BG MA> LMKEN<MNK:E LI><
<HGL>JN>GMER MA>R LAHNE= ;> B@QGHK>= =NKBG@ =H<NF>GM |

GGHM:MBHGL H? +GMHEH@B>L QBHFL :G= HMA>|
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+GMHEH@B>L :QBHFL :G= :GGHM:MBHGL MA>FL>EO>L <:G ;> :GG
:GGHM:MBHGL LAHPG BG "B@NK> LLAHPG BG MA> ?B@NK> LI
G :GGHM:MBHG IKHI>KMR :G= :G :GGHM:MBHG O:EN> PA>K> MA>
:GHGRFHNL BG=BOB=N:EL %.%L :G= EBM>K:EL

AnnotationProperty Annotation | -

1
annotationAnnotations
annotationFroperty

1 annotationvalue
AnnotationValue

Anomymousindividual IR1 Literal

nodelD : String lexicalvalue @ String

Figure22. GGHM:MBHGL H? +GMHEH@B>L :G= QBHFL BG +3(
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Annotation :='Annotation’ ‘(' annotationAnnotations
' AnnotationProperty  AnnotationValue ')’ |
annotationAnnotations :={ Annotation } i
i AnnotationValue := Anonymousindividual | IRI | Literal

GGHM:MBHG QBHFL
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+3( IKHOB=>L F>:GL MH LM:M> L>0>K:E MRI>L H? :QBHFL :;HNM

K> MK>:

IKHI>KMB>L :L LAHPG BG "B@NK> OA>L> LM:M>F>GML
HK=>K MH LBFIEB?R MA> LMKN<MNK:E LI><B?B<:MBHG H? +3(
Aodomn
Annotationfodont
SubAnnotationPropertyOf AnnotationPropertyRange i rtion
ionPropertyDomain 1 J/ahnotati?nsubject 1 ar-qnmatmn\«’alue
L IRI vidual Literal
"3”919 nodelD - String lesicalVialue : String
domain
1ysubAnnotationProperty 1yyannotationProperty  14)/annotationProperty
4 AnnotationProperty 1
superAnnotationProperty annatationProperty

Figure23. GGHM:MBHGL H? %.%L :G= GHGRFHNL %G=BOB=N:EL

AnnotationAxiom := AnnotationAssertion | SubAnnotationPropertyOf |
AnnotationPropertyDomain | AnnotationPropertyRange

___________________________________________________________________________________________________

10.2.1 Annotation Assertion

G :G GHM:MBH GnnbtatokAdseHidh( AP as av) LM:M>L MA:M MA>

:GGHM:MBHG&s LN;@&3.M HK :G :GHGRFHNL BG=BOB=N:E _
MA> :GGHM:MBAMGGKHMAKMBGHMavVMBHG O:EN>
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AnnotationAssertion = 'AnnotationAssertion' ‘(' axiomAnnotations !
i AnnotationProperty ~ AnnotationSubject  AnnotationValue ')’ i
i AnnotationSubject := IRI | Anonymouslindividual i
Example:

0OA> ?HEEHPBG@ :QBHF :LLB@GL : ANF:G KPersonE> <HFF>GM MH N

AnnotationAssertion( rdfs:label a:Person "Represents
; the set of all people.")

/IBG<> MA> :GGHM:MBHG BL :LLB@G>= MH :G %.% BM :IIEB>L MH
%.% OANL B? :G HGMHEH@R <HGM:BG la:PEr8orh :M<ABLL :G= :G BG=
::HO> <HFF>GM :IIEB>L MH ;HMA >GMBMB>L
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10.2.2 Annotation Subproperties

G :GGHM:MBHG LN;IIStbAnHOKMIONPEBEFOR( AP 1 APy )
LM:M>L MA:M MA> :G GAPMBM B H.G! ;IKHIISHKMR H? MA> :GGHM:MBHG IK

AP,

SubAnnotationPropertyOf = 'SubAnnotationPropertyOf' ‘('
axiomAnnotations  subAnnotationProperty  superAnnotationProperty ")’
subAnnotationProperty = AnnotationProperty

superAnnotationProperty = AnnotationProperty

10.2.3 Annotation Property Domain

G :GGHM:MBHG IKHI>K MRoRatoRPB@rtyQd@mdif( AP U )
LM:M>L MA:M MA> =HF:BG H? M\RBLG\GAUMYMBHG IKHI>KMR

AnnotationPropertyDomain  :='AnnotationPropertyDomain’ ‘('
axiomAnnotations  AnnotationProperty IRl ')’

___________________________________________________________________________________________________
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10.2.4 Annotation Property Range

G :GGHM:MBHG IKH |> KArRtaior®@pertyRaBdeFAP U )
LM:M>L MA:M MA> K:G@> H? MRBLGGCASMIMBHG IKHI>KMR

AnnotationPropertyRange = 'AnnotationPropertyRange’ ‘('
axiomAnnotations  AnnotationProperty IRl ')’

___________________________________________________________________________________________________

#EH;:E .>LMKB<MBHGL HG QBHFL BG +3( (

OA> :QBHF ¥k HRBIMA :GHGRFHNL BG=BOB=N:EL LM:G=:K=BS>= :1:K
BG6><MBHG H? >:<A +3( ( H@rivubst B.H MDBRL gidbM restrictions

=>?BG>= BG MABL L><MBHG L >SRAAQBG M-ABIG KWAMEB MM R HGNEBE 7
G><>LL:KR BG HK=>K MH H;M:BG : =><B=:;E> E:G@N:@> O0A> ?HKF
<HG=BMBHGL BL K:MA>K M><AGB<:E><MiBBK?BKUMEBM BGMH MPH I
BGMKH=N<>L MA> GHMBHGL H? :sigtel H KOS M B KK:IKREKMR :G= H?
>QIK>LLBHGL OA>L> GHMBH/GKENMBH GMA> G >NIBXG>BWGA> :<MN:E
<HG=BMBKGL HG
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,KHI>KMR $B>K:K<AR :G= /BFIE> +;C><M ,KHI>KMR |

"HK :G H;C><M IKHI>KIRR M@wselptopéitGexpression INV(OPE)
BL =>?BG>= :L ?HEEHPL

X YOPEBL :G H;C><MOPK MIAKGDRE) ObjectinverseOf(
OP)

X BOPEBL H? M /ObjeethhveRseOf( OP) 2H0R:G H;C><M
K HI>KMRNVKORE)G OP

0A> LAHOPE(AX) H? :EE H;C><M IKHI>KMRxRUKWA & BHGEEPR LKMM. > M
<HGM: BB BEHI/(OP) ?HK >:<A H;C><0OP HKHNKKWBEE @ B G

G H;C><M IKHI>KMEPEELbKpdsiteBB&G MA> L>M AAB?2QBHFL

XOPEBL >JNow:ttBbjectProperty H &wl:bottomObjectProperty HK
XAX <HGM:BGL :G :QBHF H? MA> ?HKF

b SubObjectPropertyOf( ObjectPropertyChain( OPE 1
..OPE  )OPE) PBMA G HK

b SubObjectPropertyOf( ObjectPropertyChain( OPE 1
... OPE 1 )INV(OPE)) PBMA G HK

b TransitiveObjectProperty( OPE ) HK

b TransitiveObjectProperty( INV(OPE) )
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0A> K>E:MBHG °~ BL MA> LRIGEMAXM KKERNBHA N\HS>> ?HEEHPBG @
<HG=BMBH\GLBAREGL MA:M ~ AAMER ?HK

X B <HGM:BGL :&ubdpjediHFopertyOf( OPE 1 OPR ) MA>G
OPER ° OPR AHE=L :G=

X B& <HGM:BGL :BEquiiBritbjectProperties( OPE 1 OPB
) MAOPG ° OPR :GOPER °~ OPR AHE= :G=

X B <HGM:BGL :lagvergBbjdctProperties( OPE 1 OPE )
MA®ORE  INV(OPE,) :G#NV(OPEy) ° OPE AHE= :G=

X B <HGM:BGL :8mm@eRie@bjectProperty(OPE) M AOPE

" INV(OPE) AHE=L :G=
X BOPE ° OPE AHE=L INV/OPG1) ° INV(OPEs) AHE=L :L P>EE

0 A property hierarchy K>E:MBBIG MA> K>?E>QBO> MK:GLBMBO> <EHLNK> H

G H;C><M IKHI>KMEPEEYIHpleLB&HBS? ?HK >:<A H;C><M IKHI>KMR
>QIK>LOBHIGN<A MPE'M OPEAHEGRE BL GHM <HFIHLBM>
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Example:

.HN@AER LI>:DBG@ : LBFIE> H;C><M IKHI>KMR >QIK>LLBHG A:L
LN;IKHI>KMB>L MA:M :K> >BMA>K MK:GLBMBO> HK K> =>?BG>= ;|
<A:BGL PA>K> MA> GHMBHG H? BG=BK><M LN;IKHI>KMB>L BL <:I

AB>K:K<AR HGLB=>K MA> ?HEEHPBG@ :QBHFL

SubObjectPropertyOf(

ObjectPropertyChain( 0A> ;KHMA>K H? LHF>HG> L
a:hasFather a:hasBrother ) ?2:MA>K BL MA:M I>SKLHG L NG<E>
achasUncle )

a:hasUncle  a:hasRelative ) : K>E:MBO> i
SubObjectPropertyOf( :

$:0BG@ : ;BHEH@B<!E ?:MA>K
BFIEB>L A:OBG@ : ?iMA>K

a:hasBiologicalFather
a:hasFather )

0A> H;C><M aKasUndleMHR<<NKL BG :G H;C><M LN;IKHI>§KMR "QBHF BC
IKHI>KMR <A:BG LH BM BL GHM LBFIE> HGL>JN>GMER MA> H.

achasRelative BL GHM LBFIE> >Bahastkcle;B<:NLN;IKHI>KMR H?

a:hasRelative : G ahasUncle BL GHM LBFIE> %G <HGMK:LM IMA> H;C><M Ik

| SubObjectPropertyOf( $:0BG@ :G NG<E> BFIEB>L A:OBGG@
| achasBiologicalFather BL LBFIE> :&hasEdtheB L '

OA> .>LMKB<MBHGL HG MA> QBHF EHLNK>

O0A> L>M H?AxQ@BMBL ? Byeballvestrctions H? + 3 ( ( B? :EE H? MA>
?HEEHPBG@ <HG=BMBHGL AHE=

Page 114 of 133 http://www.w3.0rg/TR/2009/CR-owl2-syntax-20090611/



OWL 2 Web Ontology LanguageStructural Specification and ~ W3C Candidate Recommendation 11
Functional-Style Syntax June 2009

c
3
]
B~
=
]
E
=
o
o
]
o
Q
&
=
5
=
a
)
U
g

Restriction on owl:topDataProperty . 0 A pwl:itopDataProperty IKHI>KMR H<<NKL BG
Ax HGER BuperdataPropertyExpression | : K MStbRataPropertyOf :QBHFL

3SBMAHNM M AB owkKoepDMdaPBpeMB HIIENE= ;> NL>= MH PKBM> :QBHFL :;HN
=:M:MRI>L PAB<A PHNE= BGO:EB=:M> 0A>HK>F |/ ?KHF MA> +3(

DWL 2 Direct Semantics8 O0A:M BL MA> <HGL>JN>G<>L H? :G HGMHEH@R
GHM G><>LL:KBER =>I>G= HGER HG MA> =:M:MRI>L NL>= BG MA> |
=>|>G= HG MA> =:M:MRI>L L>E><M>= BG MA> =:M:MRI> F:l OANL I
HK : 2NMNK> K>OBLBHG H? +3( =><B=>= MH >QM>G= MA> L>M H? 1
PHNE= KNG MA> KBLD H? IHLLB;ER <A:G@BG@ MA> <HGL>JN>G<>|

Restrictions on Datatypes.

X1:<A =:M:MRI> H<ANKIK BB @AB& <HGM:BG>= BG MA> =:M:MRI>
=>?BG>= ;R : =:M:MRI> =>2ABGBMBHG :QBHF BG

X*H =_=M:MRI> =>2B6BMBIPE BG:M:MRI> PBMA :G %.% ?KHF MA
K>L>KO>= OH<:;NE:KR

X LMKB<M I:KMB:E HK=>K B > :G BKK>?E>QBO> :G= MK:GLB
H? :EE =:MMPRIGBLBIGE LN<A MA:M ?HK >:<A :QBHF H? MA> ?F
DatatypeRestriction( DT DR ) :G= >:<A =:DIMR&xNKKBG@ BG
DR P> ADOp DT

Example: i

0A> ?BKLM <HG=BMBHG >GLNKCILKMAR BIO.EG .=PM>:ENE:H::>I?EB(G>:
BGM>KIK>M:MBHG O0A> L><HG= <HG=BMBHG >GLNK>L MA:M =:M:M
K>=>?BG> MA> =:M:MRI>L ?KHF MA> =:M:MRI> F:l 0A> MABK= <H(
=:M:MRI> =>?BGBMBHGL :K> :<R<HBxBL MA>M BIG B2>?8B.60BMBHG
HRDT MAI@BL GHM :EEHP>= MH ;> NL>DTlB_G:IGA>BM>BIB§GBMBHG H?
BEENLMK:M>= ;R MA> ?HEEHPBG@ >Q:FIE>

Declarati Dat :SSN
)ecaralon( Fuaypel 2 ) aSSNBL : =:M:MRI>
Declaration( Datatype( aTIN ) aTINBL : = M:MR1>
Declaration( D

eclaration( Datatype( aTaxNumber BL : =:M:MRI>

a:TaxNumber ))

DatatypeDefinition(
a:SSN
- LH<B:E L><NKBMR GNF;>K BL :
DatatypeRestriction( ) . : '
xsd:string xsd:pattern LMKBG@ MA:M F:M<A>L MA> @BO>(

K>@NE:K >QIK>LLBHG

')'[0-9]{3}-[0-9]{2}-[0-9]{4}" )

DatatypeDefinition(

)

' - GNF;>K NL>= BG #>KF:GR _ BL

DatatypeRestriction( ' : —

. ? =
xsd:string xsd:pattern LMKBG @ <HGLBLMB:G@ H* B@
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')'[0-9]{11}" )

DatatypeDefinition(

. - . M:Q GNF:>K BL >BMA>K : LH<B:E
-TaxNumber DataUnionOf(  a:SSN ' -
:Tﬁ\’l( ”)“; S L><NKBMR GNF;>K H? : 0%*

OA>L> =:M:MRI> =>?BGBMMEBINGGCalN KR<EBBGC>= BG.i M>KFL H?
xsd:string :GaTaxNumber BL =>?BG>= BaGSM>KRITIN?0H O>KIB?R

MABL <HG=BMBHG ?HKF:EER BM LN??B<>L MH ?BG= HG> LMKB<N
=:M:MRI>L LN<A MA:M >:<A =:M:MRI> BL =>?BG>= HGER BG M>KFL
K> LF:EE>K P K M "HK >Q:FIE> BM <:G ;> K>:=BER O>KB?B>=
i >EHP ?NE?BEEL MA> :;HO> <HG=BMBHGL '

xsd:string a:SSN a:TIN a:TaxNumber

OABL K>LMKB<MBHG BL G><>LL:KR MH >GLNK> O:EB=BMR H? 0A>|
BK><M />F O8W BRitectTSemantics8 "NKMA>KFHK> BM BL:G:MNK:E @BO
=:M: K:G@>L =>L<KB;> MA> L>M H? O:EN>L >Q:<MER °?HK >Q:FIE:
:==BMBHG MH MA> :;HO> :QBHFL HG> PHNE= P:GMEMH == :G :QB
a:SSN BG M>KHIN HG a:TaxNumber'.
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___________________________________________________________________________________________________

Restriction on Simple Roles. !:<A <E:LL >QIK>LLBHG :GAXHZAMRIJBHF BG
?KHF MA> ?HEEHPBG@ MPH EBLML <HGM:BGL HGER LBFIE> H;C><

X ObjectMinCardinality  ObjectMaxCardinality = ObjectExactCardinality
. G ©bjectHasSelf

X FunctionalObjectProperty  InverseFunctionalObjectProperty
IrreflexiveObjectProperty  AsymmetricObjectProperty :G=
DisjointObjectProperties

OABL K>LMKB<MBHG BL G><>LL:KR BG HK=>K MH @N:K:GM>> =><B
K>:LHGBG®@ I|IKH;E>FL Ddddfiptidh(Logicé &

Restriction on the Property Hierarchy. LMKB<M I:KMB:E HK=>K B > :G BKK>7
:G= MK:GLBMBO> MORE(MBHQ@BLMIGMA:M ?NE?BEEL MA> ?HEEHPBGC

XOR OR B? :G= HNYER1B?0OPR, ?HK :EE H;C><®PRIKG&+>KMB>L
OR, H< <N K KAIGR&(A&)G
X %PH OPR AHE=L ORB>GOPHR =H>L GHM AHE=
X1:<A :QBHA B& M A >SabdBjéctPropertyOf(
ObjectPropertyChain( OPE 1 ..0PE 5 )OPE) PBMA G ] ?NE?BEEL
MA> ?HEEHPBG@ <HG=BMBHGL
b OPEBL >JNow:tdpBbjectProperty HK
b G :®GRRE OPER OPE HK
bOPE OPE?HK >:<A \ B\ G HK
bOPER OPE:GHPE OPE?HK >:<A

\ HK
bOPR, OPE:GHOPE OPE?HK >:<A \

B\G
B\G
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OABL K>LMKB<MBHG BL G><>LL:KR BG HK=>K MH @N:K:GM>> =><B
K>:LHGBG@ |KH;E>FL Ddddiptidh(Logicé &

Example:

0A> F:BG @H:E H? MABL K>LMKB<MBHG BL MH IK>0>GM <R<EB< =
LN;IKHI>KMR :QBHFL PBMA IKHI>KMR <A:BGL HGLB=>K MA> ?HE

SubObjectPropertyOf( :
ObjectPropertyChain( 0A> ;KHMA>K H? LHF>HG> L
a:hasFather  a:hasBrother ) ?:MA>K BL MA:M I>KLHG L NG<E>
a:hasUncle ) i
SubObjectPropertyOf(
ObjectPropertyChain( 0OA> PB?> H? LHF>HG> L NG<E> BL
achasUncle  athasWife ) MA:M I>KLHG L :NGM!BG E:P
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0A> ?BKLM :Q Bath&sUnele B&> M > KathasHather : G a:hasBrother
:G= MA> L><HG= : QBHdsAumthe8\GBG M > KahasWhele : G =
achasWife 0A> L><HG= :QBHF =>I>G=L HG MA> ?BKLM HG> ;NM GHM
A>G<> MA>L> :QBHFL :K> GHM <R<EB< :G= <:G H<<':;NK MH@>MA >
H? :G +3( ( HGMHEH@R OH O>KB?R MABL <HG=BMBHG ?HKF:EE
LMKB<M I:KMB:E HK=>K HG H;C><M IKHI>KMB>L LN<A MA:M >:<A
BG M>KFL H? MA> IKHI>KMB>L MA:M :K> LF:EE>K P:K M "HK >Q
O>KB?B>= MA:M MA> HK=>K @BO>G ;>EHP ?NE?BEIEEL MA> :;HO>

a:hasFather a:hasBrother a:hasUncle a:hasWife

achasAuntinLaw ) :
: ahasAuntinLaw

Example: E

%G <HGMK:LM MH MA> IK>OBHNL >Q:FIE> MA> ?HEEEHPBG@ 'QBH
L:MBL?R MA> K>LMKB<MBHG HG MA> IKHI>KMR AB>K:K<AR

SubObjectPropertyOf(

ObjectPropertyChain( 0A> ;KHMA>K H? LHF>HG> L
a:hasFather a:hasBrother ) ?2:MA>K BL MA:M I>KLHG L NG<E>
ahasUncle )
SubObjectPropertyOf( ;

ObjectPropertyChain( OA> NG<E> H? LHF>HG> L <ABE= BI
ahasChild  a:hasUncle ) MA:M I>KLHG L ;KHMA>K

a:hasBrother )

0A> ?BKLM :Q Bath&sUnele BG>M > kafhasBidther PABE> MA> L><HG=
:QBHF =>@la&Brother BG M>kafhasbhele MA>L> MPH =>?BGBMBHGL :K>
MANL <R<EB< :G= <:GGHM H<<NK MH@>MA>K BG MA> :QBHF <EHL
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HGMHEH@R OH O>KB?R MABL <HG=BMBHG ?HKF:E[f—.ZR GHM> MA:N
LN;<HG=BMBHG H? MA> MABKasUntles abhkEBrdtler FG=G > > =

a:hasBrother athasUncle ;R MK:GLBMBOBMR &iffasUrele MA>G:A: 0>
a:hasUncle : G m:hasBrother a:hasBrother AHP>0>K MABL <HGMK:=B<ML MA>
K>IJNBK>F>GM MA:M BL BKK>?E>QBO> O0OANL :G HK=>K L:MBL?
<HG=BMBHGL =H>L GHM >QBLM i

ObjectPropertyChain( OA> LB;EBG@ H? LHF:>HG> L <ABE=
i achasChild  a:hasSibling ) BL MA:M I>KLHG L <ABE-=
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SubObjectPropertyOf(
a:hasChild )

OA> :;HO> =>?BGBMBHG BL <R<EB<a:hath3|d:H<M<A\I>KH;B::,(}<;MMKHI>KMF€
MA> LN;IKHI>KMR <A:BG :G= :L : LNI>KIKHI>KMR L I>K MA> ?HN
LN;<HG=BMBHG H? MA> MABK= <HG=BMBHG AHP>QO>K :QBHFL H~

MA> K>LMKB<MBHG HG MA> IKHI>KMR AB>K:K<AR

Restrictions on the Usage of Anonymous Individuals.

X*H :QBHAX BB MA> ?HEEHPBG@ ?HKF <HGM:BGL :GHGRFHNL E
b Samelndividual Differentindividuals
NegativeObjectPropertyAssertion :G=
NegativeDataPropertyAssertion
X ?HKPHM>K MA> :GHGRFHN IAXBEXrBLOWB.=- NNKIA BLA:M MA>
?HEEHPBG@ <HG=BMBHBE: GKH ;C:HMBL PBH+> KKMK >QIK>LLBHG
X :G=zly :GHGRFHNL BG=BOBGNFE= BG=BOB=N:E
b ?HK >:<A LLAKXMBHABGHKF
ObjectPropertyAssertion( OPE _:x _:y) >B M:A >KL
. <ABEy HHKy BL : <ABE=BB~?
b ?HK >:<A I:BK H? :GHGRENKNIG BY¥ 4 BN\GBR=M AE M
_ly BL : <ABE=BB?MA>AxAxMGM:BGL :M FHLM HG>
:LL>KMBHG HObjbttPropeityKdsertion( OPE _:x
_y) HA&bjectPropertyAssertion( OPE _:y :x)
G =
b ?HK >:<A :GHGRFHN X BVGA=BIOBI= NF IEMAMAB &M
<HGM:BGL :M FHLM HG> :LL>KMBHG H? MA> ?HKF
ObjectPropertyAssertion( OPE _:x a) HK
ObjectPropertyAssertion( OPE a _:x)
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O0A>L> K>LMKB<MBHGL >GLNK> MA:M >:<A +3( ( HEGMHEH@R PBN
BG=BOB=N:EL <:G ;> MK:GL?HKF>= MH :G >JNBO:E>GM HGMHEH@
BG=BOB=N:EL .HN@AER LI>:DBG@ MABL BL IHLLB{E> B? IKHI>KI
:GHGRFHNL BG=BOB=N:EL BG : MK>> EBD> P:R HGI‘-LB:>K MA> ?H

ObjectPropertyAssertion( "K:G<BL A:L LHF> N
a:hasChild a:Francis _:al) <ABE=
ObjectPropertyAssertion(
a:hasChild _al aMeg )
ObjectPropertyAssertion(
achasChild  _:al a:Chris )
ObjectPropertyAssertion(
a:hasChild _:al a:Stewie )

DGHPG

B

OABL NGDGHPG <ABE= A:L )>@
AKBL

:G= /IM>PB> :L <AB

I
A
\%
®

0OA> <HGG><MBHGL ;>M RBPrar@@isBaMVed @:BlwiN : E Ga=Stewie
<:G ;> NG=>KLMHH= :L : MKal> MABMI<BGM>K®GLE GH=> ><:NL> H?"
MA:M MA> :GHGRFHNL BG=BOB=N:EL <:G ;> KHEE:‘:?: NI MA:M B
<:G ;> K>IE:<>= ;R MA> ?HEEHPBG@ >JNBO:E>GM :LL>KMBHG
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ClassAssertion( i
ObjectSomeValuesFrom( a:hasChild
ObjectintersectionOf( ;
ObjectHasValue( a:hasChild a:Meg ) ;
ObjectHasValue( a:hasChild  a:Chris ) i
ObjectHasValue(  a:hasChild  a:Stewie )

) i

) i

a:Francis

Example:

1GEBD> BG MA> IK>OBHNL >Q:FIE> MA> ?HEEHPBG@ HGMHEHQ@R
K>LMKB<MBHGL HG MA> NL:@> H? :GHGRFHNL BG=BOB=N:EL

ObjectPropertyAssertion( a:hasSibling bl _:b2)
ObjectPropertyAssertion( a:hasSibling _:b3 _:bl1)

OA> :GHGRFHNL BG=BOB=N:EL :K> <HGG><M>= ;R IKHI>KMR :LL>k
GHG MK>> EBD> P:R OA>L> :LL>KMBHGL <:G MA>K:fr>?HK> GHM ;>

ObjectPropertyAssertion( a:hasSibling b2 _:b3)
>QIK>LLBHGL PAB<A <:G E>:= MH NG=><B=:;BEBMR H? MA> ;:LB<
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[1>G=BQ %GM>KG>M )>=B: ORI> "BE> IQM>C
):<BGMHLA "BE> ORI>

Contact
%0:G $>KF:G [:G=KH $:PD>

See also
$HP MH .>@BLM>K : )>=B: ORI> ?HK : 3 /[I1><B?B<:MBHG %GM>}
K>@BLMK:MBHG <HGLBLM>G<R H? NL> 0 # "BG=BG@ &NG>
/I>IM>F;>K

0A> %GM>KG>M )>=B: ORI> )%)! ORI> ?HK MA> +3( ?NG<MBHG:E L
text/owl-functional

%M BL K><HFF>G=>= MA:M +3( ?NG<MBHG:E LMRd#> /RGM:Q ?BE>L
EE EHP>K<:L> HG :EE IE:M?HKFL

%M BL K><HFF>G=>= MA:M +3( ?NG<MBHG:E LMRE> /RGM:Q ?BE>L
?BE> LRLM>FL ;> @BAOBXQ3I : ?BE> MRI> H?

OA> BG?HKF:MBHG MA:M ?HEEHPL PBEE ;> LN;FBMM>= MH MA> %!/
K>@BLMK:MBHG PBMA % *

Type name
M>QM
Subtype name
HPE ?NG<MBHG:E
Required parameters
*HG >
Optional parameters
<A:KL>M OABL I:K:F>M>K F:R ;> K>JNBK>= PA>G MK:GL?>KBG @
:<KHLL LHF> IKHMH<HEL %? IK>L>GM MA> O:EN> H? <A:KL>M
Encoding considerations
0OA> LRGM:Q H? MA> +3( ?NG<MBHG:E LMRE> /RGM:Q BL >QIK>Ll
BG 1GBYMGODE8 O0A> >G<H=BG@ LARNE3S298 10NM AHMA>K
>G<H=BG@L :K> :EEHP>=
Security considerations
0A> +3( ?NG<MBHG:E LMRE> /RGM:Q NL>L %.%L :L M>KF B=>G N
BGM>KIK>MBG@ =:M: >QIK>LL>= BG MA> +3( ?NG<MBHG:E LMRI
:==K>LL MA> L><NKBMR BLLN>L H? %GM>KG:MBHG:EBS>= .>LH|

RFEC39878 /><MBHG 'L P>EE :L 1GB?HKF .>LHNK<> %=>GMB?B>|
/IRGMREC 39868 /><MBHG JNEMBIE> %.%L F:R A:0> MA> L:F> :II>
A:K:<M>KL BG =B??>K>GM L<KBIML F:R EHHD LBFBE:K : RKBI
LBFBE:K MH : (:MBG H <A:K:<M>K ?HEEHP>= ;R <HF;BGBGQ@
MA> L:F> OBLN:E K>IK>L>GM:MBHG L :GHMA>K <A:K:<M>K ( O¢
Il HEEHP>= ;R +) %*%*# 10! I*0 A:L MA> L:F> OBLN:E

K>IK>L>GM:MBHG :L ( 0%* /) (( ('00!. ! 3%0% 10! GR I>KLHG

‘INTEB<:MBHG MA:M BL PKBMBG@ HK BGM>KIK>MBG@ =:M: BG M.
IRGM:Q FNLM M:D> <:K> MH NL> MA> %.% MA:M F:M<A>L MA> B
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:G= :0OHB= %.%L MA:M F:R EHHD LBFBE:K "NKMA>K BG?HKF:MB
LBFBE:K <A:K:<M>KL <:G ;> ?HNG= BG 1GBHMNMSEC8><NKBMR HGI
:G= %WGM>KG:MBHG:EBS>= .>LHEG3X§/ & +>CGWHBPB>KL %.%L 7
Interoperability considerations
O0A>K> :K> GH DGHPG BGM>KHI>K:;BEBMR BLLN>L
Published specification
OABL LI><B?B<:MBHG
Applications which use this media type
*H PB=>ER =>IEHR>= IIEB<:MBHGL :K> DGHPG MH <NKK>GMER
BL >Ql><M>= MA:M +3( MHHEL PBEE NL> MABL F>=B: MRI> BG N
Additional information
*HG >
Magic number(s)
+3( ?NG<MBHG:E LMRE> /RGM:Q =H<NF>GML F:R A:O0O> MA> LMK
+GMHEH@R <:L> =>1>G6=>GM G>:K MA> ;>@BGGBG@ H? MA>
File extension(s)
H?G
Base IRI
0A>K> :K> GH <HGLMKN<ML BG MA> +3( ?NG<MBHG:E LMRE> /R
L> %.%
Macintosh file type code(s)
0'40
Person & email address to contact for further information
%0:G $>KF:G BO:G P HK®@ /:G=KH $:PD> L:G=KH P HK@
Intended usage
)+
Restrictions on usage
*HG >
Author/Change controller
0O0A> +3( ?NG<MBHG:E LMRE> /RGM:Q BL MA> IKH=N<M H? MA> 3
#KHNI 3 K>L>KO>L <A:G@> <HGMKHE HO>K MABL LI><B?B<:M

I1>G=BQ HFIE>M> #K:FF:K *HKF:MBO>
OABL L><MBHG <HGM:BGL MA> <HFIE>M> @K:FF:K H? MA> ?NG<MB

BG MABL LI><B?B<:MBHG =H<NF>GM "HK >:LB>K K>?>K>G<> MA>
BGMH MPH |I:KML

#>G>K:E >?BGBMBHGL

nonNegativelnteger := a nonempty finite sequence of digits
between 0 and 9
guotedString := a finite sequence of characters in which "

(U+22) and \ (U+5C) occur only in pairs of the form \"
(U+5C, U+22) and \\ (U+5C, U+5C), enclosed in a pair of "
(U+22) characters
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languageTag = @ (U+40) followed a nonempty sequence of
characters matching the langtag production from [ BCP 47]
nodelD := afinite sequence of characters matching the

BLANK_NODE_LABEL production of[  SPARQL.
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fulllRl := an IRI as defined in [ RFC3987], enclosed in a pair
of < (U+3C) and > (U+3E) characters
prefixName := a finite sequence of characters matching the as
PNAME_NS production of [ SPARQIL
abbreviatedIRl := a finite sequence of characters matching the
PNAME_LN production of [ SPARQI
IRI := fulllRl | abbreviatedIRI
ontologyDocument :={ prefixDeclaration } Ontology
prefixDeclaration = 'Prefix’ (' prefixName '=' fulllRl ")’
Ontology =

'‘Ontology' ‘(' [ ontologylRI [ versionIRI ]]

directlylmportsDocuments
ontologyAnnotations

axioms
)
ontologylRl = IRI
versionIRl = IRI
directlylmportsDocuments = {'Import" '(' IRI '}
ontologyAnnotations  :={ Annotation }

axioms :={ Axiom }

Declaration :='Declaration' (' axiomAnnotations  Entity )’
Entity =
‘Class' (' Class ")'|
'‘Datatype’ ‘(' Datatype ')’ |
'‘ObjectProperty' '(' ObjectProperty ')’ |
‘DataProperty" (' DataProperty "' |
'‘AnnotationProperty' ‘(' AnnotationProperty )" |
‘NamedIndividual' ‘(' Namedindividual )’
AnnotationSubject = IRl | Anonymousindividual
AnnotationValue := Anonymousindividual | IRl | Literal
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axiomAnnotations :={ Annotation }
Annotation :='Annotation’ ('
AnnotationProperty  AnnotationValue ')’

annotationAnnotations :={ Annotation }

AnnotationAxiom := AnnotationAssertion |
AnnotationPropertyDomain |

AnnotationProperty  AnnotationSubject
SubAnnotationPropertyOf
axiomAnnotations  subAnnotationProperty
subAnnotationProperty =
superAnnotationProperty =

c
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axiomAnnotations  AnnotationProperty

axiomAnnotations  AnnotationProperty

>?BGBMBHGL H? +3(

Class = IRI

Datatype := IRI
ObjectProperty = IRI
DataProperty := IRI
AnnotationProperty = IRl
Individual := Namedindividual |
NamedIndividual = IRl

nodelD

Anonymouslindividual =

Literal := typedLiteral |
stringLiteralWithLanguage
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annotationAnnotations

SubAnnotationPropertyOf |
AnnotationPropertyRange

AnnotationAssertion  := 'AnnotationAssertion' ‘("
AnnotationValue )’

:= 'SubAnnotationPropertyOf' '('
superAnnotationProperty ")’
AnnotationProperty

AnnotationProperty

AnnotationPropertyDomain = 'AnnotationPropertyDomain’ ‘('
IRI ")’

AnnotationPropertyRange  := 'AnnotationPropertyRange' '('
IRI '

Anonymousindividual

stringLiteralNoLanguage |

W3C Candidate Recommendation 11
June 2009
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c
% typedLiteral := lexicalForm '~ Datatype
- lexicalForm := quotedString
5 stringLiteralNoLanguage  := quotedString
E stringLiteralWithLanguage  := quotedString languageTag
=
o
o
Q
ﬁ ObjectPropertyExpression  := ObjectProperty | InverseObjectProperty
et
:‘g“ InverseObjectProperty  :='ObjectinverseOf' '(' ObjectProperty ')’
o
5 DataPropertyExpression := DataProperty
QO
9
"
; DataRange =
Datatype |
DatalntersectionOf |
DataUnionOf |
DataComplementOf |
DataOneOf |
DatatypeRestriction
DatalntersectionOf := 'DatalntersectionOf' '(' DataRange

DataRange { DataRange }")'

DataUnionOf :='DataUnionOf" '(' DataRange DataRange {
DataRange })'

DataComplementOf :='DataComplementOf' '(' DataRange "'
DataOneOf :='DataOneOf' '(’ Literal { Literal }')'
DatatypeRestriction :='DatatypeRestriction’ '(' Datatype
constrainingFacet restrictionValue { constrainingFacet restrictionValue }
l)l

constrainingFacet = IRI

restrictionValue := Literal

ClassExpression =

Class |

ObjectintersectionOf | ObjectUnionOf | ObjectComplementOf |
ObjectOneOf |

ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |
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ObjectHasSelf |

ObjectMinCardinality |
I

DataMaxCardinality

DataAllValuesFrom
I

DataSomeValuesFrom
DataMinCardinality |

ObjectintersectionOf ‘ObjectintersectionOf' '("

ClassExpression { ClassExpression }')'
ObjectUnionOf = 'ObjectUnionOf' ('
ClassExpression { ClassExpression }')
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ObjectPropertyExpression  ClassExpression

'y

'‘ObjectAllValuesFrom' ‘("
ClassExpression ")’

ObjectAllValuesFrom
ObjectPropertyExpression
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ObjectMaxCardinality

ClassExpression

ObjectComplementOf  :='ObjectComplementOf' ‘(" ClassExpression
l)l

ObjectOneOf :='ObjectOneOf" ‘(" Individual { Individual })'
ObjectSomeValuesFrom :='ObjectSomeValuesFrom' ‘("

ObjectHasValue :='ObjectHasValue''(' ObjectPropertyExpression
Individual ")’

ObjectHasSelf :='ObjectHasSelf' '(' ObjectPropertyExpression ")’
ObjectMinCardinality  :='ObjectMinCardinality' ‘('

nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]’
ObjectMaxCardinality :='ObjectMaxCardinality’ ‘("

nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]’
ObjectExactCardinality  :='ObjectExactCardinality’ '("

nonNegativelnteger ObjectPropertyExpression [ ClassExpression ]"'
DataSomeValuesFrom :='DataSomeValuesFrom' ('

DataPropertyExpression { DataPropertyExpression } DataRange )’
DataAllValuesFrom :='DataAllValuesFrom' ('

DataPropertyExpression { DataPropertyExpression } DataRange )’
DataHasValue :='DataHasValue''(' DataPropertyExpression  Literal
l)l

W3C Candidate Recommendation 11
June 2009

| DataHasValue |
DataExactCardinality

ObjectExactCardinality

ClassExpression
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DataMinCardinality := 'DataMinCardinality' ‘(' nonNegativelnteger
DataPropertyExpression [ DataRange ]")'

DataMaxCardinality :='DataMaxCardinality’ ‘(' nonNegativelnteger
DataPropertyExpression [ DataRange ]")'

DataExactCardinality :='DataExactCardinality’ ‘('
nonNegativelnteger DataPropertyExpression [ DataRange ]')'

Axiom := Declaration | ClassAxiom | ObjectPropertyAxiom |
DataPropertyAxiom | DatatypeDefiniton | HasKey | Assertion |
AnnotationAxiom
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ClassAxiom := SubClassOf | EquivalentClasses | DisjointClasses
DisjointUnion

SubClassOf :='SubClassOf' ‘(' axiomAnnotations
subClassExpression  superClassExpression ')’

subClassExpression := ClassExpression

superClassExpression = ClassExpression

EquivalentClasses :='EquivalentClasses' ‘(' axiomAnnotations

ClassExpression ClassExpression { ClassExpression })'

DisjointClasses :='DisjointClasses’ ‘(' axiomAnnotations
ClassExpression ClassExpression { ClassExpression }')'

DisjointUnion  := 'DisjointUnion" '(' axiomAnnotations  Class
disjointClassExpressions ')’
disjointClassExpressions  := ClassExpression ClassExpression {

ClassExpression }

ObjectPropertyAxiom =
SubObjectPropertyOf | EquivalentObjectProperties |
DisjointObjectProperties | InverseObjectProperties |
ObjectPropertyDomain | ObjectPropertyRange |
FunctionalObjectProperty | InverseFunctionalObjectProperty |
ReflexiveObjectProperty | IrreflexiveObjectProperty |
SymmetricObjectProperty | AsymmetricObjectProperty |

TransitiveObjectProperty
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SubObjectPropertyOf
axiomAnnotations
superObjectPropertyExpression b))
subObjectPropertyExpression =
propertyExpressionChain

ObjectPropertyExpression
ObjectPropertyExpression  }')'
superObjectPropertyExpression =

EquivalentObjectProperties
axiomAnnotations  ObjectPropertyExpression
ObjectPropertyExpression  }")'
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axiomAnnotations  ObjectPropertyExpression
ObjectPropertyExpression  }')'

ObjectPropertyDomain
axiomAnnotations  ObjectPropertyExpression

ObjectPropertyRange

axiomAnnotations  ObjectPropertyExpression

axiomAnnotations

y

ObjectPropertyExpression
FunctionalObjectProperty
axiomAnnotations  ObjectPropertyExpression

InverseFunctionalObjectProperty =

axiomAnnotations  ObjectPropertyExpression

IrreflexiveObjectProperty
axiomAnnotations  ObjectPropertyExpression

axiomAnnotations  ObjectPropertyExpression
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:= 'SubObjectPropertyOf' ('
subObjectPropertyExpression

ObjectPropertyExpression

propertyExpressionChain  :='ObjectPropertyChain' ‘('
ObjectPropertyExpression  {

ObjectPropertyExpression
:= 'EquivalentObjectProperties" ‘('

ObjectPropertyExpression  {

DisjointObjectProperties  := 'DisjointObjectProperties’ ‘('
ObjectPropertyExpression  {

:= 'ObjectPropertyDomain' ‘("
ClassExpression ")’

:= 'ObjectPropertyRange’ ‘('
ClassExpression ")’

InverseObjectProperties  :='InverseObjectProperties' '('
ObjectPropertyExpression

:= 'FunctionalObjectProperty' ‘('

'InverseFunctionalObjectProperty' ‘(' axiomAnnotations
ObjectPropertyExpression ')’
ReflexiveObjectProperty  := 'ReflexiveObjectProperty’ '('

:="lrreflexiveObjectProperty' ‘('

SymmetricObjectProperty  :='SymmetricObjectProperty’ '(

AsymmetricObjectProperty  := 'AsymmetricObjectProperty’ ‘('

W3C Candidate Recommendation 11
June 2009
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axiomAnnotations  ObjectPropertyExpression ')’

TransitiveObjectProperty  := 'TransitiveObjectProperty' ‘("
axiomAnnotations  ObjectPropertyExpression ')’

DataPropertyAxiom =
SubDataPropertyOf | EquivalentDataProperties |
DisjointDataProperties |
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DataPropertyDomain | DataPropertyRange | FunctionalDataProperty
SubDataPropertyOf :='SubDataPropertyOf' ‘(' axiomAnnotations
subDataPropertyExpression  superDataPropertyExpression ')’
subDataPropertyExpression = DataPropertyExpression
superDataPropertyExpression := DataPropertyExpression
EquivalentDataProperties ;= 'EquivalentDataProperties' ‘('

axiomAnnotations  DataPropertyExpression  DataPropertyExpression  {
DataPropertyExpression  } )’

DisjointDataProperties  := 'DisjointDataProperties' ‘("
axiomAnnotations  DataPropertyExpression  DataPropertyExpression  {
DataPropertyExpression  } )’

DataPropertyDomain :='DataPropertyDomain’ ‘(" axiomAnnotations
DataPropertyExpression  ClassExpression ")’

DataPropertyRange :='DataPropertyRange" ‘(' axiomAnnotations
DataPropertyExpression  DataRange )’

FunctionalDataProperty  := 'FunctionalDataProperty' ‘('
axiomAnnotations  DataPropertyExpression "'

DatatypeDefinition :='DatatypeDefinition (' axiomAnnotations
Datatype DataRange ")’

HasKey :='HasKey''( axiomAnnotations  ClassExpression ‘(' {
ObjectPropertyExpression  } )" '(*{ DataPropertyExpression  }')'
l)l

___________________________________________________________________________________________________
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Individual { Individual

1)

Differentindividuals
Individual {

Individual Individual

1)

'Differentindividuals' '('

W3C Candidate Recommendation 11

axiomAnnotations

Functional-Style Syntax June 2009
: """""""""""""""""""""""""""""""""""""""""""""""""""""""""" 1
3

(4] .

v Assertion =

5 Samelndividual | Differentindividuals | ClassAssertion |

E ObjectPropertyAssertion | NegativeObjectPropertyAssertion |

g DataPropertyAssertion | NegativeDataPropertyAssertion

U .. ..

Qo sourcelndividual := Individual

o - _ o

@ targetindividual := Individual

ﬁ targetValue := Literal

=

'E Samelndividual :='Samelndividual' '(' axiomAnnotations  Individual
(5]

QO

9

g

ClassAssertion
ClassExpression

.= 'ClassAssertion" '('
Individual )’

ObjectPropertyAssertion
axiomAnnotations
targetindividual

)

NegativeObjectPropertyAssertion
‘NegativeObjectPropertyAssertion ('
ObjectPropertyExpression

DataPropertyAssertion
axiomAnnotations

y

NegativeDataPropertyAssertion
' axiomAnnotations
targetvalue ')’

11>G=BQ

,>K MA> P:KGBG®@ BG :G

<A:G @ >sd:NekeTime MH <HG?HKF MH MA> G:F> MA:M PBEE ;

:= 'ObjectPropertyAssertion' ‘('
ObjectPropertyExpression

sourcelndividual

'DataPropertyAssertion' ‘('
DataPropertyExpression

'NegativeDataPropertyAssertion'
DataPropertyExpression

JHLM (:LM

axiomAnnotations

sourcelndividual

axiomAnnotations

targetindividual ")’

sourcelndividual targetValue

sourcelndividual

"EE A:G@>L

M KBL DwldatéTimeGML MA>GG:F> H?
> |:KM H? .

FIE>F>GM:MBHGL K> >QI><M>= MH NL> MABL G>P G:F> BGLM>:=
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<DGHPE>=@F>GML

OA> LM:KMBG@ IHBGM ?HK MA> =>02EHIFFEGM 3K’ +3( P:L MA>
LN:FBLLEBHWEA>E? : K>LNEM H? NL>K :G= =>0>EHI>K ?>>=;:<D :G= [
BG?HKF:MBHG @:MA2X(>EQF NKBEGE MA>G= BK><MBHGL +3(!
SHKDLAHI LYRAB>PHKDBG@ @KHNILHEILMIKB 6+ BHKHR>M A >

3>;+GM 3HKDBG@ #KHNI

OABL =H<NF>GM A:L ;>>G IKH=N<>= ;R MA> +3( 3BHKDBG@ #KHNI L
<HGM>GML K>?E><M >QM>GLBO> =BL<NLLBHGL PBMABG MA> 3HKL
>=BMHKL >QM>G= LI><B:E MA:GDL MH >KG:K=H N>G<: #K:N +Q?t
$>KF:G 3 !. %) )BD> /FBMA E:KD ,'KLB: :G= 2HCM><A /O:M>]|
?HK MA>BK MAHKHN@A K>0B>PL

OA> K>@NE:K :MM>G=>>L :M F>>MBG@L H? MA> +3( BHKDBG@ #KH
IN;EB<:MBHG H? MABL =H<NF>GM P>K> &B> ‘H .,% B>@H :EO:
H? HS>G HES:GH >KG:K=H N>G<: #K:N +Q?HK= 1GBO>KLBMR
+1>G 1GBO>KLBMR <ABEE> "HDHN> % ) HKIHK:MBHG AKBLME
1GBO>KLBMV => 2>KL:BEE>L /M -N>GMBG :G= (%.)) /[/:G=KH $:PD
$>KF:G 3 . %) .BGD> $H>DLMK: 1GBO>KLBMR H? FLM>K=:F {
+Q?HK= 1GBO>KLBMR 'EBL: '>G=:EE /:G=IBI>K /H?MP:K> ):KDN
:KLM>G (NMS 1GBO>KLBMTM K>F>G >;HK:A ( )<#NBGG>LL .,%
+Q?HK= 1GBO>KLBMR &>?? ,:G 1GBO>KLBMR H? ;>K=>>G BC:
):G<A>LM>K ,>M>K " [ :M>E /<AG>B=>K >EE (:;L .>L>:K<A E<:M
/>;:LMB:G .N=HEIA "6% E:G NMM>G;> K@ /<B>G<> HFFHGL 1E
1GBO>KLBMR H? ):G<A>LM>K )B<A:>E /<AG>B=>K "6% )BD> /FI
10:G 3:EE: <> *%/0 6A> 3N +K:<E> HKIHK:MBHG :G= GMHBG> ¢
1.% #:EP:R 3> PHNE= :ELH EBD> MH MA:GD I|I:LM F>F;>KL H? MA:
&>K>FR :KKHEE &BF $>G=E>K 2BINE '":LAR:I

S>S?2>K>G<>L

*HKF:MBO> .>?>K>G<>L

[BCP 47]
BCP 47 - Tags for Identifying Languages ,ABEEBIL :G=) :0BL >=L %!0"
[>IM>F;>K AMMI PPP K?< >=BMHK HK@ K?< ;<I ;<I MQM

[ISO 8601:2004]
ISO 8601:2004. Representations of dates and times. %/+ % GM>KG:MBHG:E
+K@:GBS:MBHG ?HK /M:G=:K=BS:MBHG
[ISO/IEC 10646]
ISO/IEC 10646-1:2000. Information technology N Universal Multiple-Octet
Coded Character Set (UCS) N Part 1: Architecture and Basic Multilingual
Plane and ISO/IEC 10646-2:2001. Information technology N Universal
Multiple-Octet Coded Character Set (UCS) N Part 2: Supplementary Planes,
as, from time to time, amended, replaced by a new edition or expanded by the
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http://www.w3.org/2004/OWL/
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addition of new parts. [Geneva]: International Organization for
Standardization. %/+ % GM>KG:MBHG:E +tK@:GBS:MBHG ?HK /M:G=:K=

[RFC 2119]
RFC 2119: Key words for use in RFCs to Indicate Requirement Levels
*>MPHKD 3HKDBG@ #KHNI / K:=G>K %!0" ):K<A AMMI F
K?< K?< MQM
[REC 3629
REC 3629: UTE-8, a transformation format of ISO 10646 " 5>K@>:N %!0"
*HO>F;>K AMMI PPP B>M? HK@ K?< K?< MQM
[RFC 3987]
RFEC 3987: Internationalized Resource Identifiers (IRIs) ) N>KLM :G=)
INB@G:K= %!0" &:GN:KR AMMI PPP B>M? HK@ K?< K?<

[RDF Concepts]
Resource Description Framework (RDF): Concepts and Abstract Syntax
#K:A:F '"ERG> :G= &>K>FR & :KKHEE >=L 3 .><HFF>G=:MBHC
">'KN:KR AMMI PPP P HK@ O. I K=? <HG<>IML
(:M>LM O>KLBHG :0:BE:;E> :L AMMI PPP P HK@ 0. K=? <HG<>
[RDF Test Cases]
RDF TestCases &:G #K:GM :G= :0> ><D>MM >
">:KN:KR AMMI PPP P HK@ O. Ll
(:M>LM O>KLBHG :0:BE:;E> :L AMMI PPP P
[RDF:PLAINLITERAL]
rdf:PlainLiteral: A Datatype for RDF Plain Literals & B> :H /[/:G=KH $:PD>

3 ><HFF>G=:M
? M>LM<:L>L

=L
K=
HK@ 0. K=? M>LMc«

HKBL )HMBD ,>M>K " ,:M>E /<AG>B=>K Q>E ,HEE>K>L >=L
.><HFF>G=:MBHG &NVGWI  PPP P HK@ 0. . K=? IE:BG
EBM>K:E (:M>LM O>KLBHAMMBEPPP M HK@ 0. K=? IE:BG
EBM>K:E

[SPARQL]
SPARQL Query Language for RDE 'KB< ,KN= AHFF>:NQ :G= G=R
/[>:;HKG> >=L 3 .><HFF>G=:MBHG &:GN:KR AMMI PPP
0. I K=? LI:KJE JN>KR (:M>LM O>KLBHG :0:BE:;E>
AMMI PPP P HK@ 0. K=? LI:KJE JN>KR

[UML]
OMG Unified Modeling Language (OMG UML), Infrastructure, V2.1.2 +;C><M
):G:@>F>GM #KHNI +)# O:BE:;E> /I><B?B<:MBHG *HO>F;>K

AMMI PPP HF@ HK@ =H<L ?HKF:E =2
[UNICODE]
The Unicode Standard 0A> 1GB<H=> HGLHKMBNF 2>KLBHG %/ *

'L NI=:M>= ?KHF MBF> MH MBF> ;R MA> IN;EB<:MBHC
O>KLBHGIAMMA> PPP NGB<H=> HK@ NGB<RHK MM>G=:K= O>KLBF
E:M>LM O>KLBHG :G= :==BMBHG:E BG?HKF:MBHG HG O>KLBHGI
1GB<H=> A:K:<M>K :M:;:L>

[XML]
Extensible Markup Language (XML) 1.0 (Fifth Edition) OBF K:R &>:G ,:HEB
) /I>K;>K@ )<-N>>G !0> ):E>K :G= "K:GUHBL 5> K@>:N >=L
><HFF>G=:MBHG *HO>F;>K AMMI PPP P HK@ O. N
QFE (:M>LM O>KLBHG :0:BE:;E> :L AMMI PPP P HK@
[XML Schema Datatypes]
W3C XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes :0OB=
, >M>KLHG /AN=B #:H LAHD ):EAHMK: ) /I>K;>K@ )<-N>>G
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http://www.ietf.org/rfc/rfc2119.txt
http://tools.ietf.org/html/rfc3629
http://www.ietf.org/rfc/rfc3629.txt
http://www.ietf.org/rfc/rfc3987.txt
http://www.w3.org/TR/2004/REC-rdf-concepts-20040210/
http://www.w3.org/TR/2004/REC-rdf-testcases-20040210/
http://www.w3.org/TR/2009/CR-rdf-plain-literal-20090611/
http://www.w3.org/TR/2009/CR-rdf-plain-literal-20090611/
http://www.w3.org/TR/2009/CR-rdf-plain-literal-20090611/
http://www.w3.org/TR/rdf-plain-literal/
http://www.w3.org/TR/rdf-plain-literal/
http://www.w3.org/TR/2008/REC-rdf-sparql-query-20080115/
http://www.omg.org/docs/formal/07-11-04.pdf
http://www.unicode.org/unicode/standard/
http://www.unicode.org/unicode/standard/versions/
http://www.w3.org/TR/2008/REC-xml-20081126/
http://www.w3.org/TR/2009/CR-xmlschema11-2-20090430/
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/ OAHFILHG >=L 3 :G=B=:M> .><HFF>G=:MBHG IKBE
AMMI PPP P HK@ O. . QFEL<A>F: (:M>LM O>KL
:O:BE:;E> L AMMI PPP P HK@ 0. QFEL<A>F:

*HGGHKF:MBO> .>?>K>G<>L

[Description Logics]
The Description Logic Handbook: Theory, Implementation, and Applications,
second edition "K:GS ::=>K B>@H :EO:G>L> >;HK:A )<#NBGG>LL
:GB>E> *:K=B :G= ,>M>K ,:M>E /<AG>B=>K >=L F;KB=@> 1G
ELH L >PBe&tuption Logics Home Page

[DL-Safe]
Query Answering for OWL-DL with Rules HKBL )HMBD 1EKBD> /:MME>K :G=
IMN=>K &HNKG:E H? 3>; /[>F:GMB<L /<B>G<> />KOB<>L :G= @
S3HKE= 3B=> 3>; A

[MOF]

Meta Object Facility (MOF) Core Specification., version2.0 +;C><M
):G:@>F>GM #KHNI +)# O:BE:;E> /I><B?B<:MBHG &:GN:KR
[OWL 2 RDF Mapping]
OWL 2 Web Ontology Language: Mapping to RDF Graphs ,>M>K " |:M>E
/[<AG>B=>K HKBL )HMBD >=L 3 :G=B=:M> .><HFF>G=:MBHG
AMMI PPP P HK@ 0. . HPE F:11BG @( MWH KM ?
O>KLBHG :O:BMME>P®MP P HK@ 0. HPE F:IIBG@ MH K=?
[OWL 2 Direct Semantics]
OWL 2 Web Ontology Language: Direct Semantics HKBL )HMBD ,>M>K "
,M>E /<AG>B=>K >KG:K=H N>G<: #K:N >=L 3 :G=B=:M>
.><HFF>G=:MBHG ANWAWI  PPP P HK@ O. . HPE =BK><M
L>F:GMB<L (:M>LM O>KLBHAMMBERPP ™M HK@ O.
HPE =BK><M L>F:GMB<L
[OWL 2 RDF-Based Semantics]
OWL 2 Web Ontology Language: RDF-Based Semantics )B<A:>E /I<AG>B=>K
>=BMHK 3 :G=B=:M> .><HFF>G=:MBMWIKBI PPNPGP HK@
0. . HPE K=? ;:L>= L>F:GMB<CtM>LM O>KLBHG :0:BE:;E> :M
AMMI PPP P HK@ 0. HPE K=? ;:L>= L>F:GMB<L
[OWL 2 XML Serialization]
OWL 2 Web Ontology Language: XML Serialization HKBL )HMBD BC:G ,:KLB:
,>M>K ,:M>E /<AG>B=>K >=L 3 :G=B=:M> .><HFF>G=:MBHG
AMMI PPP P HK@ 0. . HPE QFE L>KB:MBEMMBHG
O>KLBHG :0O:BEME>PHMP P HK@ 0. HPE QFE L>KB:EBS:MBHG
[RDF Syntax]
RDE/XML Syntax Specification (Revised) :0> ><D>MM >= 3
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.><HFF>G=:MBHG "> KN:KR AMMI PPP P HK@ O. A
LRGM:Q @K:FF:K (:M>LM O>KLBHG :0:BE:;E> :L AMMI
0. K=? LRGM:Q @K:FF:K

[REC 3986
RFC 3986: Uniform Resource Identifier (URI): Generic Syntax 0 >KG>KL
(>> . "B>E=BG@ :G=( ):LBGM>K %!0" &:GN:KR AMMI P

K?< MQM
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http://www.cambridge.org/uk/catalogue/catalogue.asp?isbn=9780521876254
http://dl.kr.org/
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B758F-4GDSF2D-1&_user=126524&_coverDate=07%2F31%2F2005&_alid=755096660&_rdoc=1&_fmt=high&_orig=search&_cdi=12925&_sort=d&_docanchor=&view=c&_ct=1&_acct=C000010360&_version=1&_urlVersion=0&_userid=126524&md5=3044e0a4ab4fa6c18c571c4431632751
http://www.omg.org/docs/formal/06-01-01.pdf
http://www.w3.org/TR/2009/CR-owl2-mapping-to-rdf-20090611/
http://www.w3.org/TR/2009/CR-owl2-mapping-to-rdf-20090611/
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http://www.w3.org/TR/2009/CR-owl2-direct-semantics-20090611/
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http://www.w3.org/TR/owl2-rdf-based-semantics/
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http://www.w3.org/TR/2009/CR-owl2-xml-serialization-20090611/
http://www.w3.org/TR/owl2-xml-serialization/
http://www.w3.org/TR/2004/REC-rdf-syntax-grammar-20040210/
http://tools.ietf.org/html/rfc3986
http://www.ietf.org/rfc/rfc3986.txt
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[SROIQ]
The Even More Irresistible SROIQ %:G $HKKH<DL +EBO>K 'NMS :G= 1EB /
%G ,KH< H? MA> MA %GM HG? HG ,KBG<BIE>L H? '"GHPE>=¢(

.>:LHGBG@ . % ,K>LL

[UNISEC]
Unicode Security Considerations ):KD :OBL :G= )B<A>E /INB@G:K= 1GB<H:
M><AGB<:E K>IHKM &NER AMMI PPP NGB<H=> HK@ K

M K AMFE (:M>LM O>KLBHG :0:BE:;E> :L AMMI PPP NGB<H=
[XML Namespaces]
Namespaces in XML 1.0 (Second Edition) OBF K:R ;0> $HEE:G=>K G=K>P

(:RF:G :G6= .B<A:K= 0H;BG >=L 3 ><HFF>G=:MBHG N@NL
AMMI PPP P HK@ O. I QFE G:F>L (:M>LM O>KLBH
:O:BE:;E> :L AMMI PPP P HK@ 0. .! QFE G:F>L
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