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This version:

AMMI PPP P HK@ O. 3 HPE LRGM:Q

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

AMMI PPP P HK@ 0. 3 HPE LRGM:Q
Editors:
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)BD> /FBMEAKD ,:KLB:
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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
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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May Be Superseded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 (:LM :EE 3HKDBG@ K:?M IKHOB=>L LHF> LB@GB?B<:GM <A:
O>KLBHG H? ><>F;>K

X0A> NL> H? MA> M>KFL +3( :G= +3( ( A:L ;>>G K>@NE:KB!

X0A>K> :K> GHP >QIEB<BM EBLML H? MA> <HG=BMBHGL G>>=
HGMHEH@R :G= :G +3( ( HGMHEH®@R

X0A> >Q:FIE>L <:G ;> OB>P>= :L . " :L P>EE :L BG MA> ?NG<M

X0A> ?NG<MBHG:E LRGM:Q A:L ;>>G K>0>KM>= ;:<D MH : ?NEI

X ;;K>0OB:M>= %.%L NL> : F><A:GBLF LBFBE:K MH MA:M NL>= E

X*>P G:F>= =_:M:MRI>L <:G ;> =>?BG>= BG M>KFL H? =:M: K:GC(

X0A> 4)( /I<A>F: =:M:MRI>L :K> GHP <HFIE>M>ER :EB@G>= PBN
/I<A>F: =>?BGBMBHGL

X0A> =:M:MRI> HPE K>:E,ENL A:L ;>>G K>FHO>=

(Second) Last Call

OA> SHKDBG@ #KHNI ;>EB>0>L BM A:L <HFIE>M>= BML =>LB@G PF
LI><B?B>= MABL =H<NF>GM LH MABL BL : (:LM :EE =K:?M O0A> -
<A:G@> LB@GB?B<:GMER @HBG@ ?HKP:K= :G= GHP BL MA> D>R
; >?HK> MA> BFIE>F>GM:MBHG IA:L> OABL BL MA> L><HG= (:LM |
=H<NF>GM OA> IN;EB< K>LIHGL> MH MA> IK>OBHNL (:LM :EE IKH]I
#KHNI MH F:D> F:M>KB:E <A:G@>L MH MA> =>LB@G
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No Endorsement

Publication as a Working Draft does not imply endorsement by the W3C
Membership. This is a draft document and may be updated, replaced or 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

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 % EIHKML
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 *NFE:;>KL ><BF:E *NF:;>KL :G= %GM>@>KL
b "EH:MBG@ .,HBGM *NF;>KL

b /IMKBG@L
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HHE>:G 2:EN>L

b
‘E b BG:KR :M:
0 b % .%L
bo b OBF> %GLM:GML
= b 4)( (BM>K:EL
'E X_'GMBMB>L (BM>K:EL :G= GHGRFHNL %G=BOB=N:EL
;0 b E:LL>L
b M:MRI>L
@) b +.:C><M ,KHI>KMB>L
E b ‘M: _KHI>KMB>L
b GGHM:MBHG ,KHI>KMB>L
b %G=BOB=N:EL
a **F>= %G=BOB=N:EL
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

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

)JBGBFENF :K=BG:EBMR
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a J:OBENFEF :K=BG:EBMR
a 1Q0:<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
'JNBO:E>GM +:C><M ,KHI>KMB>L
BLCHBGM +:C><M ,KHI>KMB>L
%WGO>KL> +:C><M ,KHI>KMB>L
+:C><M KHI>KMR HF:BG
+:C><M ,KHI>KMR .:G@ >
"NG<MBHG:E +:C><M ,KHI>KMB>L
%GO>KL> "NG<MBHG:E +;C><M ,KHI>KMB>L
.>?E>0Q0BO> +:C><M ,KHI>KMB>L
WKK>?E>QBO> +:C><M ,KHI>KMB>L
IRFF>MKB< +:C><M ,KHI>KMB>L
LRFFE>MKB< +;:C><M ,KHI>KMB>L
OK:GLBMBO> +;C><M ,KHI>KMB>L
L KHI>KMR QBHFL
M: /INIKHI>SKMB>L
'JNBO:E>GM :M: ,KHI>KMB>L
BLCHBGM :M: ,KHI>KMB>L
M:  KHI>KMR HF:BG
‘M:  KHI>KMR .:G@ >
"NG<MBHG:E :M: ,KHI>KMB>L
MRI> >?BGBMBHGL

b + .

E
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o

o
[

>KMBHGL
%G=BOB=N:E 'JN:EBMR
%G=BOB=N:E %G>JN:EBMR
E:LL LL>KMBHGL
HLBMBO> +:C><M ,KHI>KMR LL>KMBHGL
*>@:MBO> +:C><M ,KHI>KMR LL>KMBHGL
. HLBMBO> :M: . KHI>KMR LL>KMBHGL
*>@: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>

(op
O OYYOYO[PISO OO0 DD
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X [1>G=BQ %GM>KG>M )>=B: ORI> "BE> IQM>GLBHG :G=):-
ORI>
X I[>G=BQ HFEFIE>M> #K:FF:K *HKF:MBO>
b #>G>K:E >?BGBMBHGL
b >?BGBMBHGL H? +3( HGLMKN<ML
X [I>G=BQ . HLM (LM :EE A:G@>L
X %G=>Q
X <DGHPE>=@F>GML
X__.>2>K>G<>L
b *HKE:MBO> .>?>K>G<>L
b *HGGHKFE:MBO> .>?>K>G<>L

$B=> B:@ $B=> #K:F|l $B=> 1Q:F| $B=> "// BG IQ{FIE>L
/JAHP . " BG !Q:FIE>L

WGMKH=N<MBHG

OABL =H<NF>GM =>?BG>L MA> +3( E:G@N:@> O0A> <HK> I:KM H?
<: E E > sstriitfural 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

<HG<>IMN:E LMKN<MNK> <:G ;> <HG QWK MRDF Bapphd8: G . " @K:I1A 7
<HGO>KL>ER FHLM +3( HGMHEH@B>L K>IK>L>GM>= :L . " @K:IAI

BGMH MA> <HG<>IMN:E LMKN<MNKOWE 2 RBFRAMappiBd8 MABL =H<NF>GM

OABL =H<NF>GM :E LfunctionalBle ynthA >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:1IBG@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>0OB: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> <HG=<
=>?BG>= BG MABL =H<NF>GM ;R F>:GL HOWWMARDKE>O>KL> . " F:1IBG
Mapping 8
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G +3( HGMHEH@R BL : ?HKF:E =>L<KBIMBHG H? : =HF:BG H? BGI
HGMHEH@B>L <HGLBLM H? MA> ?HEEHPBG@ MAK>> =B??>K>GM LI

X Entites LN<A L <E:LL>L IKHI>KMB>L :G= BG=BOB=N:EL :K> I
%.%L O0A>R ?HKF teith HRBEBHIBWMHEH@R :G= <HGLMBMNM> M
>E>F>GML H? :G HGMHEH@R aPdarBor-Q::& | B>NL><E MH
K>IK>L>GM MA> L>M H? EE I>HIE> /Bp&&tGFER MA> H;C><M
<:G ;> NL>= MH K>IK>L>GM MA> |:K>GM <ABE= K>E:MBHGLAB
BG=BQPeth:€E:G ;> NL>= MH K>IK>L>GM : I:KMB<NE:K I>KLHG
(9G9E

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:

XAxioms :K> LM:M>F>GML MA:M :K> :LL>KM>= MH ;> MKN> BG MA
=>L<KB;>= "HK >Q:FubdastNxB @HG> <:G LM:M> MA:M MA>
<E:B:Btudent BL : LN;<E:LL H?ZMmMon <E:LL

E
]
=
5
S
9
S

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:PGaPdeKBlQ:6IE> B? :G BG=
BGLM:G<> H?aBtddenk E::GatStudent BL : LN ;<BEx:Pdrsth? MA>G ?KHF

MA> +3( L>F:GMB<L HG> &P&8er=BEKBBI>HM&: B GlPErs@h<> H?

%G :==BMBHG >GMBMB>L :QBHdnhotat&lBBGHNHEH@®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 >??><N
: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
ITEB<: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< LNIIHKM ?HK HGMHEH@R FH=NE:KE
+3( HGMHEH@®RBFIHKM :GHMA>K «B(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:OBHK 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> BBV RHKF:MBO> MA>
2 Direct Semantics8 :G= MA> . " :L>= />0WGAMBEBazed

Semantics8 :K> IK><BL>ER LI><B?B>= BG L>I:K:M> =H<NF>GML

O0A> BM:EB<B S >musDmisfridtKshauld 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
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, 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

E
]
=
5
S
9
S

0A> LMKN<MNK:E LI><B?B<:MBHG H? +3( <HGLBLML H? :EE MA> 7
: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:0OBHK H? +3( MHiAEL L>GBMY ,¥MHHG= HK
BGM>KG:E LMHK:@> FH=>E HG MA> LMKNnayNK H 4{AHIBE2B<:MBHG

. <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 OAXN BEB89E98 ABAHA=NMMXP;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>oM1iG0a2 ?KHF MA> LMKN<MN K Btrhcturallp opivaléhB Bl S MIA>
?HEEHPBG@ <HG=BMBHGL AHE=

X %? :Go2 :K> :MHFB< O:EN>L LN<A :L LMKBG@L HK BGM>@ >K|
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>G BLBRMKKNAMEKFEEBEM>HNBO:E>GM |
LHF> >E>FoGMH®B<> O>KL:
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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
HG BL LMKN<MNK:EER >JNBO:®@>FKBWMNMMAL:FE>HFGESMIH?

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 OMBBHGOHRL:

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

Example:
OA> <E:LL >QIK>LLBHG

'6>97G-A=BAaPerson a:Animal

'6>97G-A=BAaAnimal a:Person

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

BL LMKN<MNK:EER >JNBO:E>GM MH MA> <E:LL >QII’;1>LLBHG
'6>97G-A=BA&Person '6>97G B@ C?9 @ 9aAR&rson

/I>ML PKBMM>G BG HG> H? MA> >Q<A:G@> LRGM:Q>L > @ 4)( HK
G><>LL:KBER >QlI><M>= MH ;> =NstbioBld:;:M>EBFB G :WIEB AA
HGMHEH@R =H<NF>GML PKBMM>G BG LN<A LRGM:Q>L :K> <HGO>K
1)( <E:LL>L H? MA> LMKN<MNK:E LI><B?B<:MBHG

Example: E

G HGMHEH@R PKBMM>G BG ?NG<MBHG:E LMRE> LRGM:Q <:G <HC
>QIK>LLBHG

'6>97G-A=BAaPerson aAnimal a:Animal

NKBG@ |:KLBG@ MABL >QIK>LLBHG LAHNE= ;> ?[—':L:MM>G>: MH

Page 9 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

'6>97G-A=BAaPerson a:Animal

#K:FF:KL BG MABL =H<NF>GM :K> PKBMM>G NLBG@ MA> =*"
0::E>

Tablel. 0OA> *" *HM:MBHG

| Construct | sSyntax || Example

) ) >G<EHL>= . .
M>KFBG:E LRF’HElI'_BG@E> JN?lfl\%gﬁaEGL 5A;9
a finite sequence of

L>M H? M>KFBG EI@REFB%H E Licharacters

=>L<KB;>= BG !G@ LA matching the PNAME_LN
production of [SPARQL]
[GHGM>KFBG:E LR|fHEA?: <> |[ClassExpression |
[S>KH HK FHK>  |[<NKER ;K |[&<lassExpression P |

LIN:K> .
S>KH HK HG> K:<D>ML 1 ClassExpression 2

|:EM>KG:MBO> ||O>KMB<:E{|AssKrtion O Declaration |

E
]
=
5
S
9
S

OA> ?HEEHPBG@ <A:KdelvhitealsL : K> <:EE>=

X X X X X X X
PR R R R R R

3

Whitespace BL : F:QBF:E L>JN>G<> H? Ll:<> 1 AHKBSHGM:E

GHM:N

M:; 1

1 :G= <:KKB:@> K>MNKG 1 <A:K:<M>KL GHM H<<NKKBG@ PB
<A:K:<Mx8mment BL : F:QBF:E L>IJN>G<> H? <A:K:<M>KL MA:M LM:KM

1 <A:K:<M>K GHM >G<EHlI>= BG= ItBK HR: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@uUEBt 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
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nonNegativelnteger a nonempty finite sequence of digits
between 0 and 9

A:K:<M>KL :G= LMKBG@L :K> =>7?7BGRDFE.BEXTM Achatadter P:R :L BG 7
BL :G :MHFB< NGBM H? <HFFNGB<:MBHG O0OA> LMKN<MNK> H? <A:K
LI><B?B>= BG MABL =H<NF>GM HMA>K MA:G MH GHM> MA:M >:<A
A:K:<M>K />M 1/ <BQ/EAHB4E MHK >INBO:E>GMER : 1GB<H=> <l|
|H B GMICQ@DE 8 I'<A <A:KustM>KM <A MAKKH=N<MBHG ?KHF 4)(

XML 8 H=> IHBGML :K> PKBMM>G L 1 ?HEEHP>= ;R MA> A>Q:=><B
<H=> |IHBtEM BL : ?7BGBM> L>JN>G<> H?lengthkd 2 M >LKM.K B G @ MBA_ >

MA> GNF;>K H? <A:K:<M>KL BG BM OPH LMKBG@L :K> B=>GMB<:E
>Q:<MER MA> L:F> <A:K:<M>KL BG >Q:<MER MA> L:F> L>JN>G<> /
>G<EHLBG@ MA>F BG =HN;E> JNHM>L 1 :G= NLBG®@ : LN;L>M H
>L<:IBG@ F><RDEBktFCases8 MH >G<H=> LMKBG@L <HGM:BGBG@ JNF
MA:M MA> =>?BGBMBHG ;>EHP :EEHPL : LMKBG@ MH LI:G L>0>K:E

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> =>7?BG>= BG MARDETEXTB: RPAB8& BAELEHBPL 7
(:G@N:@> M:@L :K> PKBMM>G ;R IK>I>G=B&@& :MM>K 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&RioHNBBG=BOB=N:EL :D:

nodelD a finite sequence of characters matching the
BLANK_NODE_LABEL production of | SPARQI

+GMHEH@B>L :G= MA>BK >E>F>GML :K> B=>GMB?B>= NLBG@ %GM
% .9REC30878 MANL +3( >QM>G=L +3( PAB<A NL>L 1GB?HKF .>L
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%=>GMB?B>KL 1ndt ;>!:<IAHBNIM > %G MA> LMKN<MNK:E LI><B?B«<:
K> K>IK>L>GMRIEL)R <MEABL OPH %.%L :K> LMKN<MNK:EER >JNBO:E
HGER B? MA>BK LMKBG@ K>IK>L>GM:MBHGL :K> B=>GMB<:E

%.%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 ;> :;; KSPQBQM3>=0H B&BL >G= HG>
<:@eclare : prefixnamepn: _ MA:M BL : IHLLB;ER >FIMR LMKBG@ ?HEEHP:
1 <A:K:<M>K _ ;R :LLH<BréibBR @ BWAPB MIABAH.- LMKBG @
K>IK>L>GM:MBH®BI 2HEGEBPME HR? MA> K>F: BcGBG @><A:K:<M>KL
7y K>OB: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> IKpRBQ %.% :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,KGHOBBMBHG 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>GMnMBHAB;BM MA> L:F> H;L>KO:;E> ;>A:0OBHK :L B? :EE :
%.%L P>K> >Q1:G=>= BGMH ?NEE %.%L =NKBG@ |:KLBG@ HG<K>N\
"4)( IRGMRDE/XML8 :EEHP %.%L MH ;> :;;K>0B:M>= BG K>E:MBHG I
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@edpdteK SFe KLMH
localname OABL :;;K>OB:MBHG F><A:GBLF AHP>0>K BL BG=>I>G=>G
G:F>Ll:<>L :G= <:G ;> NG=>KLMHH= :L : LBFIE> F:<KH F><A:GBLF |
IK>?BQ G:F>L PBMA MA> !LLH<B:M>= %.%L

! fullRI an IRl as defined in [ RFC3987], enclosed in a pair i
| of < (U+3C) and > (U+3E) characters :
i prefixName a finite sequence of characters matching the as
i PNAME_NS production of [ SPARQL ;
: abbreviatedIRI a finite sequence of characters matching the i
| PNAME_LN production of [ SPARQI i
LRI fulllRl O abbreviatedIRI

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

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

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

%.%L PBMArdiKredf3:Bxad: L : Gawl: <H G L M B MeNdwed hbéabulary H ?
+3( L =>L<KB;>= BG MA> ?HEEHPBG@ L><MBHGL MA> %.%L ?KF
OH<:;NE:KR MA:M :K> EBLM>= BG 0:;E> A:O0O> LI><B:E MK>:MF>GM

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

lowl:backwardCompatibleWithl|owl:bottomDataPropertyljowl:bottomObjectPropertylowl:deprecated =
lowl:Nothing lowl:priorVersion lowl:rational lowl:real o
lowl: Thing lowl:topDataProperty  |lowl:topObjectProperty  |[rdf:langRange e
rdf:XMLLiteral \rdfs:comment [rdfs:isDefinedBy |Irdfs:label o
Irdfs:seeAlso xsd:anyURI [xsd:base64Binary |xsd:boolean s
Isd:dateTime xsd:dateTimeStamp  |xsd:decimal |xsd:double s
Ixsd:hexBinary ([xsd:int [xsd:integer xsd:language s
Ixsd:long \xsd:maxExclusive [xsd:maxInclusive xsd:maxLength s
ixsd:mininclusive |xsd:minLength [xsd:Name xsd:NCName s
sd:NMTOKEN [xsd:nonNegativelnteger|[xsd:nonPositivelnteger |xsd:normalizedString]fx:
Ixsd:positivelnteger |[xsd:short [xsd:string |[xsd:token s
Isd:unsignedint |xsd:unsignedLong [xsd:unsignedShort I B

+GMHEH@B>L

G +3( ontology BL :G BGOMI: G ##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£X8NMBHBBE NHE>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/b<MBHKGBG= BG&G>RHK> =>M:B
<:G :ELH BFIHKM HMA>K HGMHEH®@BHG :L =>L<KB;>= BG
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OA>
+3(

0OA>

2009

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

?HEEHPBG@ EBLM LNFF:KBS>>BLKE MWK =HGHB MBHBEAL? RI MM ;>
HGMHEH@R

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

X1:<A =_M:MRI> :G= >: OMmMBEBIMMBIE?PBGMIA> K>LMKB<MBHGL ?KHF
[><MBHGGH4><MBHGK>LI><MBO>ER

X 1< ADataUnionOf DatalntersectionOf : GBatatypeRestriction BG

must L: MBL?R MA> K>LMKBBHWERBHeMBPKE A <MBHG

__ K>LI><MBO>ER

X 1< ADataSomeValuesFrom : G PataAllValuesFrom <E:LL >QIK>LLBHG BG
Omust L:MBL?R MA> K>LMKBSWKRBHGH >XHWHMH G

K>LI><MBO>ER

X 1. < ADataPropertyRange :QBHROBGt L:MBL?R MA> K>LMKB<MBHG ?KHI
/><MBHG

X 1: < MDatatypeDefiniton :QBHROB&Gt L:MBL?R MA> K>LMKB<MBHGL ?KH
/><MBHG

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

?HEEHPBG@ EBLM LNFF:KBS>L :EE MA> @ B&G=BMBHGL MA:M :C

K>JNBK>= MH L:MBL?R MH ;> :G +3( ( HGMHEH@R
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X0A> HGMHEH@R %.% :G= MA> OOKUBHOVBLBR BPAPK>L>GM H?7
K>LMKB<MBHGL HG NL:@> H? MA>X<MBKG>= OH<:;NE:KR ?K|

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

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

XOmust L:MBL?R MA> @EH;:E/[XSMBIIKB<MBHG ?KHF

X1 <A =BK><MER BFOHKME-MBG®RI :EE H? MA>L> K>LMKB<MBH!
P>EE
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G BGLM G2>Wotogy 1)( <E:imhy 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 mn&H@®> oriology IR PAB<A BL NL>= MH B=>GMB?R :G HGMH
G HGMHEH@R A:L :G HGMH BEwh@:R 98.80B HVGA E\Eikiol IREH @ R

PAB<A BL NL>= MH B=>GMB?R MA> O>KLBHGyH?NWAG>H-GMHEH@R

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

<HGM:BG : O>KLBHG %.%

E
]
=
5
S
9
S

%.%L ?KHF MA> K>L>K0stmotOH NLNE:KR:G HGMHEH@R %.% HK : O>}
%.% H? :G +3( ( HGMHEH@R

0OA> ?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> 8heuld NHLB>DAKF M3{ MHHEL
=>M><M |IKH;E>FL BG HGMHEH@B>L MA>R IKH<>LL

X%? :G HGMHEH@R A:L :G HGMHEH@R %.% ;NM GH O>KLBHG
HGMHEH@R PBMA MA> L:F> HGM H EHd@ Rot%.Q@B|LNMM GH O>KLBH

X%? :G HGMHEH@R A:L ;HMA :G HGMHEH@R %.% :G= : O>KLB
HGMHEH@R PBMA MA> L:F> HGMHEH @ Rhé&ald%ot: G= MA> L:F> O
>QBLM

X EE HMA>K <HF;BG:MBHGL H? MA> HGMHEH@R %.% :G= O>Kl
MH ;> NGBJN> OANL MPH =iy A>RK>CEIvH HEGEGWHERH@ER> 1% . % : G =
GH O>KLBHG %.% LBFBE:KER :G HGMHEH@aR <HGM:BGBG @
<H>Q0BLM PBMA :GHMA>K HGMHEH@R PBMA MA> L:F> HGMHE
O>KLBHG %.%

0A> HGMHEH@R %.% :G= MA> O>KLBHG %.% MH@>MA>K B=>GMB?|
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=>=cureMAPG> /MKN<MNK:EER : O>KLBHG H? : :KMB<NE:K F
BGLM:G<0rtbbgy AY( <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 =>|
?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 @RoBdy dicuiHenB : MAB <FABM A : G

IARLB<:EER <HGM:BGL MA> HGMHEH@R LMHK>= BG : I:1KMB<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
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AHP>0O>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 Midtoldgy B L M EG k& PIRHNFAM 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 LMREXMBE®:®= Le<*>LLB;E> ?KHF MA>§ % . %

: <http://www.example.com/ontology> G +3( MHHE <HNE= :ELH =>0OBL> : 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
' MA>L> HGMHEH@R =H<NF>GML MA> +3( MHHE LAEHNE: B=>GMB"
iLN;L>ML PBMA =BLMBG<M %.%L :

0OA> HGMHEH@R =H<NF>QbhoHl® ;>G: HGMHBHE@R?KHF MA> %.%L
=>M>KFBG>= ;R MA> ?HEEHPBG@ KNE>L

X%P?=H>L GHM <HGM:BG :G HGMHEH@R %.% :G= <HGL>JN>GN
<HGM:BG : O>KLBHG %.% >BMA>K MA@mé& WA> HGMHEH@R =1
:<<>LLB;E> ?KHF :GR %.%

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

X%P?<HGM:BGL :G HOGIMBEH @R RKA.BH O #>% MA> HGMHEH@R
=H<NF>©®Mhdild ;> :<<>LLB;E> ?KWHF 2NMAM 26> FBIK> B?

MA> <NKK>GM O>KLBHG H? MA> HG MMHAEHIDR ALS> KBMHE BI@R M
=H<NF>®@Mhddld :ELH ;> :<<>LLB;E> OIKHF 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 IHGMKIEBHGBRY=B<NF>GM H? MA> O:
should MA>G ;> :<<>LLWB;E> ?KHF

Example:

G HGMHEH@R =H<NF>GM H? :G HGMHEH@R MA:M <«sHGM:BGL :G H
i <http://www.example.com/my> ;NM GH O>KLBHG %.% LAHNE= ;

___________________________________________________________________________________________________
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% Hittp://lwww.example.com/my> %G <HGMK:LM :G HGMHEH@§R =H<NF>GM
' HGMHEH@R MA:M <HGM <BtQ®lwni.éx@ndleidm/@yR 96 26:
i O>K L B K@tp%weav.example.com/my/2.0> LAHNE= ;> :<<>LLB;E> ?KHF MA> %.¢
| <http:/www.example.com/my/2.0> %G ;HMA <:L>L MA> HGMHEH@R =H<NF>G
1 ;> :<<>LLB;E> ?KHF MA> K>LI><MBO> %.%L NLBG@ :MA> $00, IKHN

+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 WayolL :G= O>KLBHG %.¢
B FIE>F >€&diection F><A:GBLF PA>G : MHHE BL NL>= MH :<<>LL :G HG
=H<NF>GM : M A.HKE=BKMKEHM =B??DK>GM: %< %L MA>

HGMHEH@R =H<NF>GM ?KHF MA>K> BGLM>:= 0A> K>LNEM H? :<<>
=H<NF>G NIk F> 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
HGMHE6 U@ R:MBL?R MA> MAK>> <HG=BMBHGL ?KHF MA> ;>@BGGBG
L:F> P:R :L B? BM MA> HGMHEH@R =H4NFBGMWMBKNE<d>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 =§H<NF>GM MA:I
.7 HO> KNE>L _ LAHNE= ;> <hktp#wBeampkicohfmy> FB@ AM

> LMHK>= BG : ?BE > <filedifusilidaFontdhagieisfexample.owl> OH :

:<<>LL MABL HGMHEH@R =H<NF>GM :G +3( MHHE FB@AM K>=Bk
<http://www.example.com/my> :G= :<MN:EER :<<>LL MA> HGMIr%lEH@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;BEBI
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 LAiHNEz ;> >IN:E
<http://www.example.com/my> |

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

0A> <HGO>GMBHGIBHAIGKIKFOB=> : 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@ MAshauNKK>&§¥>0OLB,IEBBHG H? MA> |
?KHF MA> HGMHEH@R %.% :G= B? IK>L>GM :M BML O>KLBHG %.%
=H<NF>GML H? MA> |KshoBH;NL: OKIUBHE* LHE>ER ?KHF MA>BK
K>LI><MBO> O>KLBHG %.%LOBCWMAGHBNMHEEHBHRGL>KB>L BL <K>!:|
MA> HGMHEH @ RO=shbal K>GBt <+?MA> HG> :<>LLB;E> ?KHF MA> HGMt
:G=skBoMd :ELH ;> :<<>LLB;E> ?KHF BML O>KLBHG %.%

Page 17 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

j<
]
=
5
S
9
S

Example: E

| OA> HGMHEH@R =H<NF>GM <HGM:BGBG@ MA> <NKK>GM O>KLBHC
' FB@AM ;> :<<>LLB;EshtblwFv.bkamplecot/my> L P>EE :L ?KHF

i MA> O>KLBHG <hitp#BvBexabtplécom/my/2.0> 3A>G : G>P O>KLBHG

BL <K>:M>= MA> HGMHEH@R =H<NF>GM H? MA> IKOBHNL O>KLE
I :<<>LLB; E =htfK/v.example.com/my/2.0> MA> HGMHEH@R ZH<NF>GM H?

' MA> G>P O>KLB H Gehttp/RvEw.exarbplR com/my/3.0> LAHNE= ;>

' F:=> :<<>LLB;E> =2ttp:Avyiv.skAmple.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 N
>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 yHNM
+ BG?HKF:MBHG :;HNM MA> IKHC><ML :G= MA> =BL>:L>L BG MA> L:
i <NF;>KLHF> O0A>K>?HK> HG> FB@AM <®>;NNM £BLX:IM* HGMHEH
P G= : L>1:K:M> HOGNHNEM @KRHC><ML OAP HNEM HEBHEEERM

' HK=>K MH @:BG :<<>LL MH MA> <E:LL>L K>IK>L>GMBG@ =BL>:L>|
MA> =BL>:LOIPAKBFPKBMBG@ RA> :QBHFL H?

"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:Gimporntd 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@ |:KLBS®@BHAI><B?B>= BG
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OA> ?HEEHPBG@ HGMHEH@R =H<NF>GM <HGM:BGL!:G HGMHEH @
HGMHEH@R <HGM:BG>= BG MA> HGMHEH@R :H<NF§>GM :<<>LLB;E
<http://www.example.com/my/2.0> i

'A G B ? B ; zhttp://www.example.com/importing-ontology>
# @ C B E<Gttp://www.example.com/my/2.0>

E
]
=
5
S
9
S

0OA> %.%L B=>GMB?RBG@ MA> HGMHEH@R =H<NF>GML H? MA> =B
<:G ;> K>=BK><M>= U>=NMBHB'HK B@Q: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> =8il&:#/gdlocal/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 Awnportclosure H? :G HGUBEH@QRM <HGMEaBGBE ®A> HGMHEH@B>L MA
OBFIHKML OA> BFIH®&Shodl&Embt NHENM:BG HOMHEDD@ RxA
MA: M

X01:G692 :K> =B??>K>GM HGMHEH@R O>KLBHGL ?KHF MA> L:F:>
HK

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

OAaxiomclosure H? :G HGMBEHWAR LF:EE>LM L>M MA:M <HGM:BGL :EE
?KHF >:<A HOBKEMARBFIHK® REMIAN:EE HEHGRFHNL BG=BOB=N:EL
standardized apart _ MA:M BL MA> :GHGRFHNL BG=BOB=N:EL ?KHF =B??>
MA> BFIHKM ©@EKENKK>HM>= L ;>BGC @><BPREBGE2BKI ? NXMA>K
=>M:BEL

+GMHEH@R GGHM:MBHGL

G +3( HGMHEH@R <HGM:BGL : L>M H? :GGHM:MBHGL O0OA>L> <:G
BG?HKF:MBHG PBMA :G HGMHEH@R _ ?HK >Q:FIE> MA> HGMHEH@
=BL<NLL>= BG FHExMBNGBEBGGGHM: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 N Annotation P
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+3( IKHOB=>L L>0>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:@>=

X 0 ApwlpriorVersion :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 ApwlincompatibleWith :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

E
]
=
5
S
9
S

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

):GR +3( MHHEL G>>ontdibhylparsitg KMMA> IKH<>LL H? <HGO>KMBG @
‘G HGMHEH@R =H<NF>GM PKBMM>G BG : I:KMB<NE:K LRGM:Q BGM
>I>G=BG@ HG MA> LRGM:Q NL>= MA> HGMHEH@R |: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>MWBHGHK 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 4 K
5 4 Kowl:someValuesFrom a:Child
; 4 Kowl:onProperty a:parentOf

"KHF MABL :QBHF :EHG> BMapBdrettd® B L<EG K;CAxMARK: =:M:

IKHI>KMR :G=aeMétBLA3K<E:LL HK : =:M:MRI> %G HK=>K MH =BL:F
MA> MRI>L H? MA>L> %.%L MA> |:KL>K G>>=L MH EHHD :M MA> =
HGMHEH@R =H<NF>GM ;>BG@ |:KL>= :L P>EE :L MAHL> 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 ?NKMA
>GMBMB>L <:G ;> |IE:<>= 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 cndniddl parsiBgH M8 H@ (H ? 1 : 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
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"E G +3( HGMHEH@R <HKK>LIHG=BG@ DH: <G>HGBHEEH® R =H<NF>GI
O @BO>GlI %:.G6 ;> H;M:BG>= NLBG@ndidarparsintgH K A B Sl@Q. EE
o0 LM>IL H? MABrlustKH4ENIKI<K>LL?NEER <HFIE>M>=
c
'E CP1 ):D>AlDoc :G®rocessed >JN:E MH MA> >FIMR L>M :G= F:D>
é‘ ToProcess >JN:E MH MA> L>M <HGM3EBGBG@ HGER MA> %.%
O CP2 3ABHBW¥Process BL GHM >FIMR K>FHO> ?BHEK;BMKXR ®?%
~ BL GHM <HG®kces&d=IB&?HKF MA> ?HEEHPBG@ LM>IL
; CP21 .>MKB>0> MA> HGM HDE HKMFFL= HIcNB2BM=MBE G
CP22 1LBG@ MA> KNE>L H? MA> KXECO=GMAIRGM:QA>G.ERS>

L>Décl(D)) H? =><E:K:MBHGL >QIBB&BEMER>IK>M>GM BG
Imp(D)) H? %. %L H? HGMHEH@R =H<NFBGML =BK><MER BF

CP23 ==D| MAlIDoc :=EMPtocessed :G= == >:<A %.% ?KHF
Imp(Di) MTFbProcess

CP3 "HK >:<A HGMHEH®@ B&IDBbe NF>IGCZMHKF MA> ?HEEHPBG@ LM>IL

CP3.1 HFINM> MAIBPdKN : L MA> NGB H GDECHDM AV AL>> M
L>Mécl(D) ?HK >:<A HGMHEH@MRA= M<BIF>6BK><MER HK
BG=BK><MER BDBFIKKMMA>BGMHH? :EE =><E:K:MBHGL EB
0:;E> 0 AAllDLeelfD) must L:MBL?R MA> MRIBG@ <HGLMK:BGN
?KHB<MBHG

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

iR BGLM:GMB:MBG@ :IIKHIKB:M> <E:LL>L ?KHF MA> LMK
LI><B?B<:MBHG 1L> MAHDecKR)EMIK: MBH:G.BEZGN : M >
%.%L B? Gmoast>= IBM.B;E> MH =BL:F;B@N:M> :EE %.%L

CP4 "HK >:<A |I:BK H? HGMHES @GPT BAEING>LONKIA MA: M
MA> E:MM>K BL =BK><MER BFl@GggMrH B&EMH MA> ?HKF>K
directlylmports :LLH<B: M@ G H?

CP5 "HK >:<A HGMHEH® B&iBbcs NE>HMiMpdkts :LLH<B:MBHG
HGp MH MA> MK:GLBM B d@rectiglipditdN K & LHHX BIMEPH G H ?

CP6 "HK >:<A HGMHEH® B&Dbse NFSGNKODMBAL: MG + 3 (
HGMHEH@ROp MWt M:BBL?R :EE MA> K>UMKEBBMBHGL EBLM>

%M BL BFIHKM:GM MH NG=>KLM:G= MA:M <:GHGB<:E I:KLBG@ F>K:
[:KLBG@ IKH<>LL :G= MA:M :G BFIntay A GIB FINBBEHGVMAB L+ BKH<>L L

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<>
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b =
© "NG<MBHG:E /MRE> /RGM:Q
0o
":‘” functional-style syntax ontology document BL : L>JN>G<> H? 1GB<H=> <A:K:<M>K
;E UNICODES8 :<<>LLB;E> ?KHF LHF> %.% ;R F>:GL H? MA> LM:G=:K= |K]|
o BML M>QM FoMologypbhcuvhénr |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(
O <:GHGB<:E I'KLBG@ |IKH<>»KIMBHIGGKBHM-ABK |:KML H? MABL
~ LI><B?B<:MBHG =H<NF>GM ?NG<MBHG:E ¢shvuRRENNLERGM: Q HGMHE]
; MA> 10" >GRACBD® 7

ontologyDocument N prefixDeclaration P Ontology

prefixDeclaration (E9:=K prefixName fulllrRl

Ontology

"AGB?B;L bntologylRlI 1 versionIRI 2 2

directlylmportsDocuments
ontologyAnnotations
axioms

ontologyIRI IRI

versioniRI IRI

directlylmportsDocuments N #@CBEG IRl P
axioms N Axiom P

I'<A I:KM H? MA> HGMHEH @ R =piefitkDEca@afidn F M-<ABIGA. M A >

IK>?BQ G:F> :G= :LLH<B:M>L BM PBMA : IK>ABR<HGCIM :B&G& HGMHEHAQ@
‘M FHLM HG> LN<A =><E:K:MBHGMuskndtk=>><BEQKG:F3K>GB @BM

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 I|:KM

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

X0A> :;;K>0OB:M>= %.% BL LIERM BRKMH I.: KKI>RB M I ::F>=
BG<EN=BGI®@ MAA:K:<M>K _ :G= MA> KH>FHBEBBRGI@KM
MA>1 <A:K:<M>K

XI'BMA>K 0:;E> HK MA> IK>?BQ =><E:K:MBHGL H? MA> HGMHI
[:KL>wust <HGM:BG : =><pnKiMBHGB MBG @ BM FPBMA : IK>?BQ %

X0A> K>LNEMBG@ ?NEE %.% BL H;M:BG>= ;R <HG<:M>G:MBG@
HRPI PBMAOA> K>LNBEMSB G@: B:%BB= %.%

Example:

OA> ?HEEHPBG@ BL : ?NG<MBHG:E LMRE> LRGM:Q HGMHEH@R =}
HGMHEH@R PBMA Nhitp/\ovéetaibple@dtn/éatdlogyl> 0A> % . %
<http://www.example.com/ontologyl#> BL :LLH<B:M>= PBMA MMABK>?BQ G:F>
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IK>?BQ BL H?M>G <:EE>= >FIMR HK =>?:NEM OABL HGMHEH@
PAHL> HGMHEH@R =H<NF>GM L AthfthE/mwwexamptelcorn/= 2 KH F

ontology2> :G= BM <HGM:BGL :G HGMHEH@R :GGHM:M:BHG IKHOB=BC
HGMHEH@R :G= : LBG@E> LN;<E:LL :QEIHHBL AP :.GHK>=OB:M>= %.%
BGMH M A =htiphEviav.exafiple.com/ontologyl#Child> =NKBG@ |:KLBG@ OA>
IK>?BQ @vtA$<<NKL BG 0:;E> :G= MA>K>?HK> =H>L:GHM G>>= MH
=><E:K>= BG MA> HGMHEH@R =H<NF>GM

E
]
=
5
S
9
S

(E9:=K <http://www.example.com/ontology1#> :
'A G B ? B ; khttp://www.example.com/ontology1>
# @ C B E<@ttp://www.example.com/ontology2> ;

A AB G5 G = RBis:label A 9K5@C?9 i

+H6 ?5FF':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=EEMA> 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;2P=<BIBHG!: <A =:M:MRI> BG MA> =:M:MRI> F:I| BL =>L<KB;>=
?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>dathvalkiesKk> <: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 Exicdl fdrin: < >GEBLBM EEA> =
F:ll>= MH : I:KMB<NE:K =:M: O:EN>

X OAfacetspace BL : L>M H? I:BKLFH? MPAS>SRBKEG %.%
<:EExonstrainingfacet :Gw¥BL :G :K;BMK:KR =:M: O:EN> <:EE>= MA:
constrainingvalue !':<A LN<A |:BK BL F:ll>= MH : LN;L>M H? MA> O:
Ll:<> H? MA> =:M:MRI>

+3( MHRAUWSILLNIITHKM 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><BRDB8: MHBKHEBAZ> LI><B?B<:MBHG ?H]I

BGM>KG:MBHG :EBFSTEXTBMRBES @HKF:MBO> =>?BGBMBHGL H? MA>L>
K> |IKHOB=>= ;R MA> K>LI><MBO> LI><B?B<:MBHGL MABL =H<NF>
@NB=:G<> HG AHP MH BGM>KIK>M MA>L> =>?BGBMBHGL IKHI>KER
:EE MA>L> =:M:MRI>L AHP>0>K M ABmatde<ddistrdnigB=>GMB?B>L MA
facets MA:M +3( MUstHBLIHKM OABL L><MBHG :ELH <HGM:BGL MA> <l
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GHKF:MBO> =>7BGBM B Howltredd 2 GQviatvbratiandl: MR IMIA>L> =:M:MRI>L
A:O0> GHM ;>>G M:D>G ?KHF HMA>K LI><B?B<:MBHGL

+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
]
=
5
S
9
S

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

0OA> +3( =:M:MRI> F:l 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

0 Apwlrational =: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:

MA> =>?BGBMBHGL H? MA> O:EN> Ll:<> MA> E>QB<:E Ll:<> :G=
IKHOB=>= ;R 4)( XMA SéhenTa Datatypes8 ?NKMA>KFHK> MA> GHKF:MBO?:
<HGLMK:BGBG@ ?:<>ML Rddiknilhslosive: MsdivhBAdlnclusive

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

:EE E>QB<:E ?HKFL H? MA>L>mastM_WVMIRHKXIM AM E>0BM MBAW E>QB<:E

"HK >:<A =:M:MRI> ?KHF MA> :;HO> EBLM MAXddBK3B>B-@GMB?B>= ;R
\Y
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?HKFL EBLM>= BG /><MBHG H? XN SchamaDatatypedBR I >L 7
PAB<A <:G ;> F:ll>= MH MA> IKBFBMBO> O:EN>L <HFFHGER ?HNG=
BFIE>F>GM:MBHG IE:M?HKFL

OA> =:M:MWKledl : Gowlrational :K> =>?BG>= :L ?HEEHPL
Value Spaces.
X 0A> O:EN> LowkrealHB’?L MA> L>M H? :EE K>:E GNF;>KL
X 0A> O:EN> Lowkratiohdl BL MA> L>M H? :EE K:MBHG:E GNF;>KL ¢

LN;L>M H? MA> O:&@WrealLl:&= BM <HGM:BGL MA> O:EN> Ll:<> |
xsd:decimal :G= MANKstH GNEE&KB< =:M:MRI>L EBLM>= :;HO> :L P>

E
]
=
5
S
9
S

Lexical Spaces.

X OApwlreal =:M:MRI> =H>L GHM =BK><MER IKHOB=> :GR E>QB<:
X O0Apwlrational =:M:MRI1> LNIIHKML E>QB<:E ?HKFL =>?BG>= ;R M/
@K:FF:K PABM>LI:<> PBMABG; MB® @HKKRES: KGL =
;> BG<KEN=>= BG MA>owkidhal: E:GHKMBIGK®WE> JNHM>L K> NL>=
MH BGMKH=N<> M>KFBG:E LRF;HEL

AH@9E5GBE 89AB@=A5GBE

$>KAH@9ES5BBEG BGM>@>K PBMA MA> LRGM:Q L LI><B?B>=
xsd:integer =:M:MRI>8986B@=AB3IBEIHLBMBO> GHGS>KH BGM>@ >
PBMA MA> LRGM:Q :L xsthint&@rB=:# ?MIKIMAGHM <HGM:BGBG @
MA> IENL LB@G !':<A LNowWw:rkte@BBLEF?HKF MA MA>

K:MBHG:E GNF;>K H:M:BG>= RABO@BEBGHNNAOCERERN> H?
HB9AB@=A5GBE-3( BFIE>F>@ay LMIBHH&KM :EE LN<A E>QB<:E
?HKFL AHPm@BtIKNIBHWKM :M E>:LM MA> E>QB<:E ?HKFL PA>K>
GNF>K:MHK :G= MA> =>GHFBG:MHK x#d#oi®G MA> O:EN> Ll:<>

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

Table4. 0A> ":<>M /I|: owltred 2 G swl:rational
| Each pair of the form... || ...is mapped to... |

xsd:mininclusive v
PA>KBL ?KHF MA>
L1:<> ddwPreal

xsd:maxinclusive v
PA>KBL ?KHF MA>
L1:<> ddPreal

xsd:minExclusive v
PA>KBL ?KHF MA> Eﬁ'ﬁl;jx
Ll:<> dhPreal

xsd:maxExclusive v
PA>KBL ?KHF MA>
Ll:<> dwPreal

Eq_pg IS>M H? ERIGHNF MK: O:ENDT|L1:<> H?
N< MALMK v

>

E_ > L>M H? 'EPIGHNF MK: O:ENDT |L1:<> H?
\ MALMK v

L>M H?  EPIGNFMAKE O:ENDT|LI:<> H?
>
K Av. M

Eél_pg IS>M H? ERIGHNF MK O:ENDT|Ll:<> H?
I\I<IX K Av. M
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<+ ||Note. DT BL > BoMiAesaKH &wl:rational ||

5

at "EH:MBG@ ,HBGM *NF;>KL

c

'E 0A> +3( =:M:MRI> F:l LNIITHKML MA> ?HEEHPBG@ =:M:MRI>L ?HK
;o ?EH:MBG@ IHBGM GNF;>KL

9] X xsd:double

‘E 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> Oalidal BL: <> HB’G>= L ;> BG@ =BLCHBGM PBMA MA:
LI:<>Lxst®™ouble : G xsd:float :L P>EE OA> GHKF:MBO> <HGLMK:BGBG@ ?:
MA>L> =:M:MBRdmininkusive xsd:maxInclusive xsd:minExclusive :G=

xsd:maxExclusive

Example:

EMAHN@A ?EH:MBG@ IHBGM GNF;>KL :K> GNF;>KL MA>R :K> GH
O:EN> Ll:ewhrdéd? OANL MA> O:E Nxsdidbukle L Gix®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>

3 3xsd:double

5G5(EBC9EGL*5ha8Age 0A> K:G @ >aHaBANEA >
xsd:integer | K H I >K ks@RstBrig i
5G5(EBC9EGL FFO9EG=BA
ahasAge a:Meg )>@ BL L>0O>GM>>G R>:KL HE=

0A> ?BKLM :QBHF LM:M>L M:HasMgeEEEI—D>HKmVI>R_H—I\PLMA>§ BG MA>
O:EN> Ll:xsthirteger ;NM MA> L><HG= :QBHF IKah@Bge>Ll : O:EN> ?HK
MA:M BL >JN:E MH MA> ?EH:MBG@ IHBGM GNF;>K | /BG<> ?EH:M

GHM <HGM:BG>= BG M¥sdinkzgerN-MAB <>E@FMBHG>= HGMHEH@R BL
BG<HGLBLM>GM

iExampIe: i

| <<HK=BG@ MH 4)( /I<A>F: MAxsd@lofle> G ksd:fidat M G M:BG

IHLBMBO> :G= G>@:MBO> S>KHL OA>L> MPH H;C><ML :K> >JN:E

t NG=>KLM:G= MABL =BLMBG<MBHG <HGLB=>K MA> PHEEHPBG@ >

5G5(EBC9EGL FFO9EG=BA OA> O:EN> H?

a:numberOfChildren a:Meg a:numberOfChildren ? FHhkleg
3 3xsd:float B+0
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5G5(EBC9EGL FF9EG=BA 0OA> O:EN> H?
a:numberOfChildren a:Meg a:numberOfChildren ? Hakleg
3 3xsd:float B40 i

G BG=BOB=N:E <:G A:O> :M FHLM
HG> O:EN> ?HK

HA7G=BA5? 5G5(EBCI9EGL !
a:numberOfChildren i

a:numberOfChildren

OA> E:LM :QBHF LM:M>L MA:M GH BG=BOB=N:E LAHNE= A:0> FHK:>
? thumberOfChildren /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
H? +3( BG ?:<M >JN:EBMR BL NL>= HGER BG MAX* =>?BGBMBHG

E
]
=
5
S
9
S

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*> >JN:E O0A>K>
O:EN> LI:xsthdouble ;>MP>2G:G%2.0 <HGM:BGH ;8 KA

IMKBG@L
0A> +3( =:M:MRI> F:| IKrt#f@g==>MNMARA> ?HK MA> K>IK>L>GM:MBHG
LMKBG@L BG : I:KMB<NE:K E:G@N:@> OA> =>?BGBMBHGL H? MA>

LlI:<> MA> ?:<>M Ll:<> :G= MA> G><>LL:RRFAEXNBEGG@A>K> @BO>G
GHKF:MBO> <HGLMK réf@&g G kaxsa:length ks® il ength

xsd:maxLength xsd:pattern : Grdf:langRange ? N K M A > K Fiha&iclanguade R

ranges BCP 478 :K> GHKF:MgDangRgM AMGLMK:BGBG@ ?:<>M

%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:BXRBETEET8 MA> O:EN> Ll:<>L H? :EE H? MA>L> =:M:MRI>L
<HGM:BG>= BG MA>rdtextN > NKMA>HKFHK> ?HK >:<A =:M:MRI> ?KHF
.7 HO> EBLM MA> GHKF:MBO> xdd:@ngthkxsB:.@iBLEr@gth? :<>ML K>
xsd:maxLength : Gxsd:pattern
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&£

¢ HHE>:G 2:EN>L

]

":‘” 0A> +3( =:M:MRI> F:l IK{ddbBoteah N A#<A>F: =:M:XKMRI> 7

;E Schema Datatypes8 ? HK MA> K>IK>L>GM:MBHG H? HHE>:G O:EN>L *H <
o BL GHKF:MBO> ?HK MABL =:M:MRI>

@) BG:KR :M:

"

; 0OA> +3( =:M:MRI> F:1 IKHOB=>L MA> ?HEEHPEKGBI® 4)( /<A>F: =:M:I

Schema Datatypes8 ?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)( /I<A>F: MAxsdhekRvaryL1G<>L H?
xsd:base64Binary : K> BLHFHKIAB< <HIB>L H? MA> L>M H? :EE ?BGBM> L
octets _ 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

5G5(EBC9E GL *5apgtsoniD 0A> K:G @ >aBetsviiB >

xsd:base64Binary I KHI>K ksiRb&se64Binary :

5G5(EBC9EGL FF9EG=BA 0A> % H? )>@ BL MA§> H<M>M

a:personiD a:Meg L>IJN>G<> <HGLBLMBG@ H? MA>
3 3 xsd:hexBinary H<M>ML :G=

0A> ?BKLM :QBHF LM:M>L lpersontlE EKEIEKMR I-IF'NIM\A>,§> BG MA>
O:EN> LI:xstbese64Binary ;NM MA> L><HG= :QBHF IKHOB=>L : O:EN>
apersonlD MA:M BL BG MA> gsdibkBinaty <#BKx> MA> O:EN> Ll:<>L H?
xsd:hexBinary : G xsd:base64Binary :K> =BLCHBGM MA> :;HO> HGMHEH@R BL
BG<HGLBLM>GM

0A> +3( =:M:MRI> F:l |IKddBYWRLAMA<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:anyURIH & xsd:string : K>

=BLCHBGM O0A> GHKF:MBO> «x¢tl@GinMKgtB GsB:@aR chgth>ML : K>

xsd:length  : Gxsd:pattern
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E
]
=
5
S
9
S

iExample: i

<<HK=BG@ MH 4)( /I<A>F: MAsd:ahy8RIBL IMA>H2>M H*> EE %.%L

' EMAHN@A >:<A %.% A:L : LMKBG@ K>IK>L>GM:MBHG %.%L :K> G
Ll:<>»®anyURI <:G MA>K>?HK> ;> L>>G :L :G BLHFHKIAB< <HIR H 7
r H? MA> O:EN xsd:$tring H?

0A> E>QB<:ExstidiyBRI HEG<EN=> K>E:MBO> %.%L %? :G +3( LRGM:Q
KNE>L ?HK MA> K>LHENMBHG H? K>E:MBOXWIL.20IML > @ MA> +3(
Syntax 8 N bankbase ?HK MA:M INKIHL> LN<A KisEarlyURH GHM :IIER MH
E>QB<:E ?HKFL MA:M K>IK>L>GM K>E:MBO> %.%L MA:M BL MA> E
K>E:MBoast%>%WtLKL>= :L MA>R K>

OBF> %GLM:GML

0A> +3( =:M:MRI> F:1 IKHOB=>L MA> ?HEEHPEKBI® 4)( /I<A>F: =:M:I
Schema Datatypes8 ?HK MA> K>IK>L>GM:MBHG H? MBF> BGLM:GML PBMA
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>GrivayMBIHIGIKM :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 MKML Schema Datatypes 8

Example:

<<HK=BG@ MH 4)( /xshdaeTMdPHEN>L K>IK>L>GMBG®@® MA> L:F> MB
BGLM:GM ;NM PBMA =B??>K>GM MBF> SHG> H??L>ML :K> >JN:E ;
<HGL>JN>G<>L H? MABL =>?BGBMBHG :K> =>FHGLMK:M>= ;R MA>
HGMHEH@R '

lI'<A H;C><M <:G
HA7G=BA5? 5G5(EB abifhbate A:0> M FHLElM HG>

BKMA =:M>!
5G5(EBC9EGL FF9 &hirtiiDate L
a:Peter

>M>K P:L :HKG
HG &NG> MA

. 8 M F
, 33 xsd:dateTime 10
5G5(EBC9EGL FF9 &hirtiDate

a:Peter ,>M>K P:L ;HKG

HG &NG> MA
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&NG> MA F 1'/0 :G= &NG> MA F 10 =>GHM> MA> L:
MBF> BGLM:GML ;NM A:0> =B??>K>GM MBF> SHG>iH??L>ML HG|
xsd:dateTime EBM>K:EL :K> F:ll>= MH MPH >JN:E ;NM GHGB=>GMB<:E
HGL>JN>@PERBL <HGG><M>= ;R aithDdtk Wit KMPPRH =BLMBG<M

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

E
]
=
5
S
9
S

>JN: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@ MH MA> E>QB<:E ?HKF

5G5GLC9*9FGE=7GkdRt®&Time xsd:mininclusive
, 33 xsd:dateTime

<<HK=BG@ MH 4)( /<A>RML=Siervbbtalypes8 MBF> BGLM:GML
K> <HFI:K>= PBMA Kxdime®raTundline ®: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 O0ANL MA> :;HO> =:M: K:G@> <HGM:BGL MA
<HKK>LIHG=BG@ MH MA> E>QB<:E ?HKFL :G=

, =>LIBM> MA> ?:<M MA:M MA> MBF> SHG>
MA> E:MM>K =H>L GHM F:M<A MA> HG> NL>= BG MA:A> =:M:MRI> K>

MBF> BGLM:GM F:R GHM <HGM:BG : MBF> SHG> H??L>M BG PAB
LEB@AMER FHK>TBGGOHEOMBF(>RBGLM:GML PBMA :Gi= PBMAHNM M|
H??L>ML K>LI><WBEL>BRMOARNG:BMHHFI:KBLHGL (K> =>?BG>=
'L 2HEEHPL i
XT1 BL LF:EE K BWAM@OnTimeline O:ENF1HBL LF:EE>K MA:G

M AimeOnTimeline O:EN $2#? PA>T%® BL MA> MBF> BGLM:GM >JN:E

MF ;NM PBMA MA> MBF> SHG> H??L>M >JN:E MH
XT1 BL @K>:M>2KMMENTimeline O:ENF1HBL @K>:M>K MA:G

M AimeOnTimeline O :ENF. 1% PA>KY' B MA> MBF> BGLM:GM

>IN:ETdNM PBMA MA> MBF> SHG> H??L>M >JN:E MH

OANL TZHMH ;> LF:EERK MWMeGnTimeline O:EN¥1HAHNE= ;>
LF:EE>K Mtne®nViAetine O:EN¥2BPD>G B? P> LN;LMBMNM> MA> E:K@ > |
IHLBMBO> MBF> SHOPAH >=42BGBBBHG H? @K>:M>K MA:G BL :G:I
MA:M ?HK1<6KEM :BG BL IHLLB;E> MA:M G>BMA>K <HG=BMBHG AHI

<:L¥%¥1 :GF2 :K> BG<HFI:K:;E>
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&£ | :
g | <<HK=BG@ MH MABL =>?BGBMBHG MA> =:M:MRI> K>LMKB<MBHG
oo | >Q:FIE> <HGM:BGL MA> MBF> BGLM:GM <HKK>LIHGEBG@ MH MA>
= : : 0 ‘NM GHM MA> HG> <HKK>LIHG=BG@ MH
- § : MA> E:MM>K BL MA> <:L> ;><:NL> MA> MBF> B
o | <HKK>LIHG=BG@ MH BL GHM @K>:M>K MA:G HK
< | >JN:E MH MA> HG> <HKK>LIHG=BG@ MH §
O ! i
E ___________________________________________________________________________________________________
4)( (BM>K:EL
0A> +3( =:M:MRI> F:l |Ktf®MBltitdralMFAM :MRI> ?HK MA>
K>IK>L>GM:MBHG H? 4)( <HGM>GM BG +3( HGMHEH@B>L 0A> =:|
/[><MBHG H? MA> . "RDBE&B2BK AMMBHsH GHKF:MBO> <HGLMK:BGBG

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

O Ardf:XMLLiteral =:M:MRI> FB@AM ;> K>FHO>= ?KHF +3( B? BFIE>F>G
>QI>KB>G<> K>O>:EL IKH;E>FL PBMA LNIIHKMBG@ MABL =:M:MRI:

IGMBMB>L (BM>K:EL :G= GHGRFHNL %G=BO

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

NLN:EER L:B= MH si¢gh@ué B MNMH GMBEH @ 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=>LHES8. '"GE MA:M K> :<<>LLB;E> HGER ?KHF PBMABG M
MA>R :K> NL>= BG "BG:EER +3( IKHOB=>L ?HK EBM>K:EL PAB<.
<:EE dexicalform :G= : =:M:MRI> LI><B?RBG@ AHP MH BGM>KIK>M MAB
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E
]
=
5
S
9
S

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 BMWMTKH#A> GewiNothing :K> :0O:BE:;E> BG +3( :L
i NBEM BG <E:LL>L PBMA : IK>=>?BG>= L>F:GMB<L

X0A> <E:LL PowMRANGK®»IK>L>GML MA> L>M H? :EE BG=BOB=N:EL
( EBM>K:MNK> MABL BL H?M>G <:EE>= MA> MHI <HG<>IM

X O0A> <E:LL PoRIMNAththg ®>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>= 0OdikThiNE : & BwiNdgthirgknudtAoG
;> NL>= MH B=>GMB?R <E:LL>L BG :G +3( ( HGMHEH@R

Example:

E:LL=Chid :GaPerson <:G :> NL>= MH K>IK>L>GM MA>L>M H? :EE <A
‘QBHF LN<A :L MA> ?HEEHPBG®@ HG> §

:G= I>KLHGL K>LI><MBO>ER BG MA> !IIEB<:MBHG !=HF:BG :G= M

+H6 ?5FF'a:Child a:Person l:<A <ABE= BL : I>KLHG

"M:MRI>L

Datatypes :K> >GMBMB>L MA:M K>?>K MH L>ML H? O:EN>L =>L<KB;>=
/I><MBH®ANL =:M:MRI>L :K> :G:EH@HNL MH <E:LL>L MA> F:BG =E
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"E MA:M MA> ?HKF>K <HGM:BG O:EN>L LN<A L LMKBG®@L :G= GNF;>K
O :M:MRI>L :K> : DBG= H? =-M: K:G@> PAB<A :EEHPL MA>F MH ;> N
o0 >QIE:BGEP=x<HBBHG.: <A =_M: K:G@> BL :LLH<B:M>= PBMA :G :KBMR 2?1
= MA> :KBMR BL :EP:RL HG> afstiteMBE=M B M > MGRRU>M MA: M

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

; G %.% NL>= MH B=>GMB?R : =:M:MRImu8G :G +3( ( HGMHEH@R
O

E XB=>GMB?R : =:M:MRI> BG MA> +3[C<MBHG&HKI> F:| L>>

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

%.%L ?KHF MA> K>L>KastmtQHNLNE: MR B=>GMB?R =:M:MRI>L BG :(
+3( ( HGMHEH@R PBMA riisAliteralQ MAMBH G HPM? MA> =:M:MRI>L BG

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

O0A> =:M:McRihteger =>GHM>L MA> L>M H? :EE BGM>@>KL %M <:G ;>
i LN<A :L MA> ?HEEHPBG®@ HG>

5G5(EBC9EGL*5ha8Age 0A> K:G @ >aHBANEA>: M
xsd:integer | KHI>K ksRinRger

+;,C><M ,KHI>KMB>L

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

| ObjectProperty IRI

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

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

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

Example:

\Y

0A> H;C><M alatdmB®MRG ;> NL>= MH K>IK>L>GM MA
K>E:MBHGLABI ;>MP>>G BG=BOB=N:EL %M <:G ;>
HG>

[:K>GMAHH=
L>= BG :QBHF

E
]
=
5
S
9
S

'6>97G(EBC9EGL FF9EG=BA
a:parentOf a:Peter  a:Chris

,>M>K BL : I:K>GM H

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>=

O0A> =:M: IKHI>KM B > Lovit:®pDAtaMrépertys - @awl:bottomDataProperty
:K> :0:BE:;E> BG +3( :L ;NBEM BG =:M: IKHI>KMB>L PBMA : IK>=>

X0A> =:M: IKHI>KMR:téthBaBRrSpertp <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

%.%L ?KHF MA> K>L>KO>= OdtktopR&akiépeHM:. &=K MA: G
owl:bottomDataProperty mustnot ;> NL>= MH B=>GMB?R =:M: IKHI>KMB>L BG
( HGMHEH@R

Example: i
OA> =:M: IKéthasKdtR <:G ;> NL>= MH LLH<B:M> : G:F:> BMA >:<A
IS KLHG %M <:G ;> NL>= BG :QBHFL LN<A :L MA> 7~ HPBG@ HG:

5G5(EBC9EGL FF9EG=BA
a:hasName a:Peter (9G9E
lE=::=A

,>M>K L G:FS$GBIE
lIE=::=A

N
P

m

m ™o
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GGHM:MBHG ,KHI>KMB>L

Annotation properties <:G ;> NL>= MH IKHOB=> :G :GGHM:MBHG ?HK :G HG]I
HK :G %.% O0A> LMKN<MNK> H? :GGHM/MBWHBEHGBL ?NKMA>K =>L<KI

E
]
=
5
S
9
S

0OA> =:M: IKHI>KMB>L PBMA MA> %. %L EBLM>= :>EHP :K> :0O:BE::E:
=:M: IKHI>KMB>L PBMA : IK>=>?BG>= L>F:GMB<L

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

X 0 ArdfsiisDefinedBy :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 H®v:Bprdcatell AGGHM:MBHG IKHI>KMR :G= MA> O:E
>JN:E GIEHH9 %8:boolean <:G ;> NL>= MH LI><B?R MA:M :G %.% I
=>|K><:M>=

X 0Apwlversioninfo :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>BMBIEG

X 0 Apwlincompatiblewith :GGHM:MBHG IKHI>KMR BL =>L<KB;>= BG FH
BG><MBHG

%. %L ?KHF MA> K>L>KO>= OH<:;NE:KR HMAuskna" A~ G MA> HG>L EBL
NL>= MH B=>GMB?R :GGHM:MBHG IKHI>KMB>L BG :G +3( ( HGMH

Example:

O0A> <HFF>GM IKHOB=>= ;R MA> ?HEEHPBG@ :GGHM:MBHG :LL>KN

>Q:FIE> ;> NL>= ;R :G +3( MHHE MH =BLIE:R :==BMBHG:E BG?HI
% .2Peter ;
AABG5G=BA FFO9EG=BA OABL :QBHF |KHOB=>§L : <HFF>GM
rdfs:comment  a:Peter ,<9 2HK M APefdr. % :
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:5G<9E B: G<9 IlE=::=A :5@=?L
:EB@ )H5<B;

%G=BOB=N:EL

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%&dVM4dividlak G K> QaBD *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

E
]
=
5
S
9
S

Individual NamedIndividual O Anonymousindividual

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>K0strotQH NLNE:MR B=>GMB?R G:F>= BG=BOB=
G +3( ( HGMHEH@R

Example:

0A> BG=B@P&erN:E ;> NL>= MH K>IK>L>GM : I:KMB<NE:K I>KLHG %
' NL>= BG :QBHFL LN<A :L MA> ?HEEHPBG@ HG> '

a:Peter

?5FF FF9E G =dBRerson _ i

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:EHEKDH®3L MH ;E:GD GH=>L B

Anonymousindividual nodelD
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'6>97G(EBC9EGL FF9EG=BA
a:state 4 5 aRl

BG MA> LM:M> H? ;AH=> %LE:G=

‘E iExample: i

?n GHGRFHNL BG=BOB=N:EL <:G ;> NL>= ?HK >Q:FIE::> MH K>IK>L>
c : B=>GMBMR BL H? GH K>E>0:G<> LN<A L MA> :==K>LL H? : I>KLF
(o] '6>97G(EBCY9EGL FF9EG=BA ,>M>K EBO>L :M LHF> NGDGHPG
; : a:livesAt a:Peter 4 5 ==K>LL ;

9] i '6>97G(EBCO9EGL FF9EG=BA 0OABL NGDGHPG :==K>LL BL BG MA>
‘E ! acity 4 5 a:Quahog <BMR H? -N:AH@ :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>= BGtandalizing: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? MA>Nust 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 HOMEH @BMA Nd5> :G= MABWIHRML
EMAHN@A MA>R ;HMA NL> MA> L:F> EHa5 BGzH=R % MA> BG=BOI
=B??>K>GM ?KHF_MAB@G=BOB=N:E

M MA> E>O>E H? MA> LMKN<MNL€aEB_G1>BB’?LB\A<KIMBMKBIE=R308:N:E
: >JNBO:E>GM MEIaBEGBOBBN:EB@AM ;> BFIHKM:GM 1?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 :k> MK>:M>= =

MA>R K> LM:G=:K=BS>= :I:KM PA>G <HFIGhIMBSEMMAK :QBHF <EHL
_:a5 BG1 BL K>IE:<>= PBMA : ?K>LA :GHGRFHNL BGSBIOB=N:E HK M/
BG i

(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>RDE8 EBM*KGEEL/H ;> NG=>KLMHH= :L BG=BOB:
=>GHMBG@ P>EE DGHPG =:M: O:EN>L !:<A EBM>K:E <HGLBLML H?
LMKBG@ :G=: =:M:MRI> ?KHF MA> =_-MmMRKHGEAHKRRA>ME>QB<:E ?H¥
K>LMKB<MBHGL H? MA> =:M:MRI> :G= BM BL F:lI>= MH : =:M: O:E!
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=:M:MRI> 0A> =:M:MRI>L LNIITHKM>= BG +3( :K> =>L<KB;>= BG FF
[><MBHG

EBM>K:E <HGLBLMBG@6H?G=E>OBKNRIHBE>GMB?B>= ;R MA> %.9
datatypelRI BL P KB M W67 3datatypelRl "NKMA > kiftekK >G =
xsd:string EBM>K:EL <:G ;> :;;K>0B:M>= RDH&E: BB >L>EBM>K:EL 7
;7 K>0OB:MBHGL :K> INK>ER LRGM:<MB< LAHKM<NML :G= :K> MANL
LMKN<MNK:E LI><B?B<:MBHG H? +3( OA> H;L>KO:;E> ;>A:0OBHK F
BFIE>SF>GMudiBHA B? MA>L> LAHKM<NML P>K> >QIl:G=>= =NKBG @

E
]
=
5
S
9
S

X (BM>K:EL H? 5WA >3aHt #rihg :G=567 3r@fitext

should ;> :;;K>0OB:M567NWKA>G>0>K IHLLB;E>
X (BM>K:EL H? 9WA>?BAKE,; Riftext PA>K?25A;,5; BL

GHM >BHddR ;> :;;K>OB:M>67MM5A;,5PA>G>0>K IHLLB;E>

! Literal typedLiteral O stringLiteralNoLanguage 0] i

stringLiteralWithLanguage i

i typedLiteral lexicalForm 33 Datatype

! lexicalForm guotedString |

stringLiteralNoLanguage guotedsString i

i stringLiteralWithLanguage guotedString languageTag
Example:

3 3xsd:integer BL : EBM>K:E MA:M K>IK>L>GML MA>

Example:

5@=?L 'HBL :G :;;K>0OB:MBHG ?HK MA> ?HEEHPBGE@ MPH EBM>K:
=>GHM> ! LMEBGI@'HEBMAHNM : E:G@N:@> M: @

X 5@=7L !'HLxs’I%tring _  EBM>K:E PBMA MA> E§>QB<:E ?HKF
5@=?L 'HIG= MA> =:xsdktig>
X 5@=?L 'HL r@®xt _ : EBM>K:E PBMA MA> E3QB<:E ?HKF

5@=?L 'HL:G= MA> =:MfthkR >

"NKMA>KKB&E9 89 :5@=?=5BBEG :;;K>OB:MBHG ?HKE MA> EBM>K:E
(58E9 89 :5@=7=5 9dfteXB PAB<A =>GHM>L : I:BK sHGLBLMBG®@
MA> LMKBE®SY9 :5@=? = MA> E.:GAQN@> 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
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j<
]
=
5
S
9
S

Example:

10>G MAKHN @ A3B8BdimdégeEL :G= 3 3xsd: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> GIXed:ibtege6G MB.GE /BFBE:KER
33KF8 CBF=G=19#A&3>9EHM LMKN<MNK:EER >JNBD: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:KBHEBQAEFKIEK>L MPH

INKIHL>L

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

X =><E:K:MBHG :LLH<B>N6>MBRBMMRI> 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> %
! =><E:K:MBHG BGMKHK:P&son BGIMBM #ALIHGMHEH@R :G= BM LM:M>L
| % @Person BL NL>= MH G:F> : <E:LL BG MA> HGMHEH@R G HGMHE}
| 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
:QBHFL :K> GHGEH@B<:E BG MA> L>GL> MA:M MA>R =H GHM :?2?2><
+3( HGMHEH@R OA> LMKN<MNK> H? >GMBMR =><E:K:MBHGL BL |
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Figure3. IGMBMR ><E:K:MBHGL BG +3(

Declaration 97?5E5G=BA axiomAnnotations Entity
Entity
?5FF Class 0]
5G5GLC9 Datatype @]
'6>97 G (EBC9E G L ObjectProperty (0]
5G5(EBC9EGL DataProperty 0]
AABG5G=BA(EB C9E QhnotationProperty 0]
&5 @ 98#A8=1=8HD5 ?Namedindividual

Example:

0OA> ?HEEHPBG @ :QBHFLaPdfsom BIMNLM =MA>: % EA4LL :G= MA:M MA>
% @Feter BL NL>= L :G BG=BOB=N:E

97?5E5G=BA ? BHPErson
97?5E5G=BA &5@98#A8=dPBP&¢t5?

><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
| 97?5E5G=BA  ?5%®WEThing |
[ 97?5E5G=BA 2 ®WENothing |
[ 97?5E5G=BA '6>97G (E Ba@wWB®bjectProperty |
| 97?5E5G=BA '6>97G (EBG@MWIE@IMObjectProperty |

|
|
|

|97?5E5G:BA 5 G 5 ( E B ©WIEopDataProperty
|97?5ESG=BA 5 G 5 (E B ©wlb@tbmDataProperty
[ 97?5E5G=BA  5G 5 Gdfs Beral

977?5E5G=BA :BE 957< #1#B: 5 85G5GLCY9 =A Gx9
5G5GLCI9 85G5GLCY9 @5C +B9&G=BA
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97?5E5G=BA :BE 957< #1#B: 5 6H=?G =A
AABG5G=BA(EBUY9ESABG5G=BA CEBC9EGL ?£FCIBBAA

5.8.1 Typing Constraints of OWL 2 DL

(>Mx ;> : L>M H? :QBHMdecl&edM¥ ;> HT BI&XIB? : =><E:K:MBHG
:QBHF HT PIHRBL <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>KHi<XRBMB GGLREA :QBHF BG
MAPBL =><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 %% . Z@BHF BG
AXx MABEL =><E:A&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: QBAHHELB 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 [ICHIKLXMBECHBGM :G= MA:M LBFBE:KER MA> L>ML F
<E:LL>L :G= =:MOMR*>*BBGHBGM :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=BOB&GN:E BG i

___________________________________________________________________________________________________

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

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

E
]
=
5
S
9
S

B G =B (aBPetlr: E

'A G B ? B http://www.my.example.com/example>
97?5E5G=BA ?@H¥€rson
?5FF FF9EG=a8Rerson a:Petre

OA>K> BL GH P:R H? MPd&rE PGLONRA=MR>KBLM:D> %? BG <HGMK:LI
BG=BOB=N:EL BG :G HGMHEH@R P>K> ;R <HGO>GMBHG K>JNBK>-=
<HNE= ;> <:N@AM ;R : LBFIE> MHHE i

G HG M EBL@LR B = Mbhnsistébtdeclarations B? >: <A IMNKKBG@ BG MA>
QBHF <EHOQMBIG>IHREBMBHG H? :G IARWBMWR P:BMA 8. B @

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

Example:

OA> HGMHEH@R ?KHF MA> IK>OBHNaPet® BFLENL2-BHL :BABL <A><D
BG=BOB=N:E ;NM MA> HGMHPeI@ RHH>LGBUE=BCE=KN>E %G
<HGMK:LM MA> ?HEEHPBG@ HGMHEH@R L:MBL?B>L MABL <HG=B

'A G B ? B ; http://www.my.example.com/example> i
97?5E5G=BA ?m:fPErson g
97?5E5G=BA &5@98#A8=dP&dit5? ;
?5FF FF9EG=a&Rerson a:Peter i

)>M:FH=>EBG @

G %W. %G ;> NL>= BG :G +3( HGMHEH@R MH K>?>K MH FHK> MA:G
IN<A NL: @BLHR?M> @Getantolleting ;><:NL> BM <:G ;> NL>= MH LM:M> ?;:
;) HNM <E:LL>L :G= IKHI>KMB>L MA>FL>EO>L %G LN<A <:L>L MA>
L:F> I9%AHNE= ;> NG=>KLMHH= L =B??>K>GM OB>PL H? MA> L:F.
B=>GMB?B>d ;R MA> %.%
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Example:

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

2 = ‘Bri
?5FF FF9EG=8Dvog a:Brian KB:G BL : =H®@
?5FF FF9E G =8Species )
a:Dog H@ BL : LI><B>L
%G MA> ?BKLM aQ&HEL NIA>=%L% <E:LL PABE> BG MA> L><HG= :Q
BL NL>= :L :G BG=BOB=NaBbpebMeANtMMAL <E>IM.<E:LL:?HK MA>
<E:RDog OA> BG=80oB=6-EMA> &BogLLAHNE= ;> NG=>KLMHH= :L
MPH OB>PL H? HG> :G=alddyg> LGC=> Bo MA> +3( BK><M

/>F:G M BWL Z/Direct Semantics8 MA>L> MPH OB>PL :K> BGM>KIK>M>=
BG=>I>G=>GMER MADogEBLIBGR>KIKZM>= :L : NG:KIR IK>=B<:M> |
MA> BG=BOB=alNDog DIBBB M*KIK>M>= L : <HGLM:GM |

HMA F>M:FH=>EBG@ :G= :GGHM:MBHGL IKHOB=> F>:GL MH :LLH<E
BG?HKF:MBHG PBMA <E:LL>L :G= IKHI>KMB>L O0A> ?HEEHPBG®@ KN
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>CG

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

Example:

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

2 = :Bri
?5FF FF9EG=a8Dbg a:Brian KB:G BL : =H@
?5FF FF9E G =a8RetAnimals
a:Dog

! H@L :K> I>M :GBF:E
| AABG5G=BA FF 9 EhddadBy

0A> %@Dudg A:L ;>>G ==>=
aDog +9G< %57 5E?5A9 L LG LICIRY: R /> MA
):<":KE:G> !

0A> ?:<ML MA:M KB:G BL : =H@ :G= MA:M =H@L :K3 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:BG :NM FB@AM
F:G:@>F>GM IHBGM H? OB>P 0A>K>?HK> MABL BG?HKF:MBHG B
'GGHM:MBHG
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,KHI>KMR QIK>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>K]
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>

E
]
=
5
S
9
S

Figure4. +;C><M ,KHI>KMR !'QIK>LLBHGL BG +3(

L HG> <: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

ObjectPropertyExpression ObjectProperty O InverseObjectProperty

6.1.1 Inverse Object Properties

G BGO>KL> H;C><M IKHI&KWMRE#RIKXKBERILBHEGHGG><ML :G
BG=BOBPBMAB? :G= HGER B? MAX HHGGH& MKBHAAK M R

InverseObjectProperty '6>97G#AI9EF9': ObjectProperty
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?i—lEEHPBG@ TLL

'6>97G(EBC9EGL FF9EG=BA i
a:fatherOf a:Peter  a:Stewie ,>M>K BL /M>PB> L ?:MA>K

>QIK>LL BiR&@erM H

E
]
=
5
S
9
S

'6>97G#AI9E F %:fatherOf

OABL HGMHEH @ &SteGidBREL{HMB A I M>= ;R MA> ?HEEH:PBG@ H;C><M

‘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&dPropertyxpréssidi >KMR 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(
DataPropertyExpression DataProperty

: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 : IHLBMBC
MA> LBS> H? MA> MNIE>L BG MA> =:M: K:G@ > EE ==M:MRI>L A:0O:
LI><B?B<:MBHG <NKK>GMER =H>L GHM =>?BG> =_-M: K:G@>L H? :K
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R :EEHPBG®R?HWM: K: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 :DatalrterbéctMdiOf > DatdaionOf

: G PataComplementOf =:M: K:G@>L IKHOB=> ?HK MA> LM:G=:K= L>M MA>
HI>K:MBHGL HG =:M: K:G@>L BG EH@B<:E E:G@N:@>L MA>L> :K>
<HGCNG<MBHG =BLCNG<MBHG :GDaao@0MB NG KKG@I><MBO>ER 0
<HGLBLML H? >Q:<MER MA> LI|><B?BDatatypeRdsttitlorE BMMK:EL "BG:EEF
K:G@> K>LMKB<ML MA> O:EN> LIl:<> H? : =:M:MRI> ;R : <HGLMK:BC

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

| DataRange
i Datatype O i
i DatalntersectionOf O i
DataUnionOf O
; DataComplementOf O |
i DataOneOf O i
DatatypeRestriction

%GM>KL><MBHG H? :M: .:G@>L

G BGM>KL><MBHGGSEMAGAEBROY G=BA": *»* o <HGM:BGL :EE
MNIE>L H? EBM>K:EL MA:M K> <HGM?BIG>=\BBEG\>G<AEEM:K:G@ >
K:G@3Lmust ;> H? MA> L:F> :KBMR :G= MA> K>LNEMBG®@ =:M: K:G@
L P>EE
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DatalntersectionOf 5G5#AG9EF97 G =B A":DataRange
DataRange N DataRange P

___________________________________________________________________________________________________

E
]
=
5
S
9
S

5G5#AG9EF97G =Bd&nonNegativelnteger
xsd:nonPositivelnteger

___________________________________________________________________________________________________

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

NGBHG =:M:5IGEGG&>BA": * *A <HGM:BGL :EE MNIE>L H? EBM>
MA:M :K> <HGM:BG>= BG MA> :M=PHKM\HEG* G:MEK.G&>K:G@>L
*_must ;> H? MA> L:F> :KBMR :G= MA> K>LNEMBG@ =:M: K:G@> BL

DataUnionOf 5G5-A=BA": DataRange DataRange N
DataRange P

Example:

5G5-A=B A 'xsd:string xsd:integer

OA> ?HEEHPBG@ =:M: KiG@> <HGM:BGL :EE LMKBG

HFIE>F>GM H? M: .:G@>L

<HFIE>F>GM =:MbGK:B@E?9@9AG':<HGM:BGL :EE MNIE>L H?
EBM>K:EL MA:M :K> GHM <HGM:BGA= BXA. MAMBGI®: KNG.@K=G@> A:L
MA> :KBMR >JN:E MH MA> :KBMR H?

Example:

OA> ?HEEHPBG@ <HFIE>F>GM =:M: K:G@> <HGM:BGL EBM>K:EL M
BGM>@>KL

5G5 B@ C?9 @ 9 A9@:positivelnteger

___________________________________________________________________________________________________
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%G I:KMB<NE:K MABL =:M: K:G@> <HGM:BGL MA> B:'GM>@>K S>KF
AHP>0>K BM ELH <HGM:BGL :EE LMKBG@L LBG<>3 LMKBG@L :K>

IGNF>K:MBHG H? (BM>K:EL

G >GNF>K:MBHG G5 BEBM>K:EL ?Ga <HGM:BGL >Q:<MER MA>
>QIEB<BMER LI>GPBMAEBMBK:ELOA> K>LNEMBG@ =:M: K:G@> A:l

E
]
=
5
S
9
S

' DataOneof 5G5'A9": Literal N Literal P §

Example:

OA> ?HEEHPBG@ =:M: K:G@> <HGM:BGL XQGOMER=MPH EBM>K:EL

MA> BGM>@>K HG>

5G5'A9'": (9G9E X38:integer

‘M:MRI> .>LMKB<MBHGL

=:M:MRI> K>L3VEBXIMCBHGFGE=7G=BA?G, A?G
<HGLBLML H? : NG, KREAIMBMRL> ?G (>M ;> MA> =:M:
O:EN>L H? MA> <HKK>REH QG =B G@BEKB M>K mkist ;> <HGM:BG>=
BG MA> ?2:<>M, I B&MAM2 =M. MRIZ>EMBHSPA> K>LNEMBG@ NG:KR
=:M: K:G@> BL H;M:BG>= ;R K>LMKB<MBBKKrBA@ OHEMNMALI.:<> H?
L>F:GMB<L H? (IEEE FNEMBIE> I:BKL :K> BGM>KIK>M>= <HGCNG<ME

DatatypeRestriction 5G5GLC9*9F GE =7 G =BDatatype
constrainingFacet restrictionValue N constrainingFacet restrictionValue P

constrainingFacet IRI
restrictionValue Literal
Example:

OA> ?HEEHPBG@ =:M: KiG@> <HGM:BGL >Q:<MER MA> BGM>@>KL

5G5GLC9*9F G E = 7NGdimdger xsd:mininclusive
3 3xsd:integer xsd:maxExclusive 3 3xsd:integer

___________________________________________________________________________________________________
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E:LL IQIK>LLBHGL

%G +3( <E:LL>L :G= IKHI>KMR >QIK>LLBEHR&GL :K> NL>= MH <HGLM
expressions LHF>MBF>L :HeddrigtioeE >G= BG MA> =>L<KBIMBHG EH@B<
E B M > Kcomeix soncepts 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 Instdhced HP=MAR K>LI><MBO> <E:LL >QIK>LLBHGL
LMKN<MNK:E LI><B?B<:MBHG H? +3( <E:LL >QIK>LLBHGL :K> K>
ClassExpression

iExampIe: i

<E:LL >QIK>LLBHG <:G ;> NL>= MH K>IK>L>GM MA§> L>M H? I>HI
" HG> <ABE= %? :6G HGMHEH@R :==BMBHG:EER <HGM:BGL LM:M>F
§|>KLHG :G= MA:M ,>M>K A:L <ABE= AKBL MA>G [>M>K <:G :> <
t 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®toP>EE DGHPG HI
:Gxaot : K>LMKB<M>= ?HKF H? NGBO>KL:E :G= >QBLM>GMB:E JN:GN
K>LMKB<MBHGL >GNF>K:MBHG H&B&E=BOBBXNMBIHGG= : 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 O

ObjectintersectionOf O ObjectUnionOf O ObjectComplementOf O
ObjectOneOf O

ObjectSomeValuesFrom O ObjectAllValuesFrom O ObjectHasValue O
ObjectHasSelf O

ObjectMinCardinality O ObjectMaxCardinality =~ O ObjectExactCardinality
o

DataSomeValuesFrom O DataAllValuesFrom O DataHasValue O

DataMinCardinality = O DataMaxCardinality = O 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 GOBdstiit&s@chokde>f OBbjéctnionOf :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:
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<HGCNG<MBHG =BLCNG<MBHG :G®Obect@e®MB+HEGLIK>LI><MBO>ER 0
>QIK>LLBHG <HGM:BGL >Q:<MER MA> LI><B?B>= BG=BOB=N:EL

j<
]
=
5
S
9
S

Figure 7. ,KHIHLBMBHG:E HGG><MBO>L :G= IGNF>K:MBHG H? %G=B
8.1.1 Intersection of Class Expressions

G BGM>KL><MBHG <B*+17S@WCIEBHG=BA": A
<HGM:BGL :EE BG=BOB=N:EL MA:M :K> BGLM:BK>L B?\ . GE <E:LL >(

ObjectintersectionOf '6>97G#AG9EF97G =B A'ClassExpression
ClassExpression N ClassExpression P

___________________________________________________________________________________________________

2 = :Bri
?5FF FFOEG=a&Dog a:Brian KB:G BL : =H@

?5FF FF9EG=aBGanTalk
a:Brian

KB:G <:G M:ED
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OA> ?HEEHPBG@ <E:LL >QIK>LLBHG =>L<KB;>L :EE

i =H@L MA:M <:
ia:Brian BL <E:LLB?B>= :L BML BGLM:G<> i

'6>97G#AGO9EF97Gabad: a:CanTalk

8.1.2 Union of Class Expressions

E
]
=
5
S
9
S

NGBHG <E:LL >@*R¥GL-BHBA": A <HGM:BGL :EE
BG=BOB=N:EL MA:M :K> BGLM:G<>L H? :M?EKLM BGQG>G<E:LL >QIK>1

ObjectUnionOf '6>97G-A=BA": ClassExpression
ClassExpression N ClassExpression P

___________________________________________________________________________________________________

? =] .
?5FF FF9EG=38Man a:Peter SM>K BL : F:G

. 25FF FFOEG=8Wo ‘Loi
; man a.Lois (HBL BL : PHF:G

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

'6>97G-A=BAaMan a:Woman

8.1.3 Complement of Class Expressions

<HFIE>F>GM <E:LL '8QOKSLBBHIZI@9AG'<HGM:BGL :EE
BG=BOB=N:EL MA:M :K> GHM BGLM:G<>L H? MA> <E:LL >QIK>LLBH

ObjectComplementOf '6>97G B@C?9@9AG ' ClassExpression

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—IEEHPBG@ TQI
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=F>B=AG ?5FR®™an aWoman *HMABG®@ <:G ;> ;HMA : F:G :G=
PHF:G

25FF FF9E G =BWNo ‘Loi
man a.Lois (HBL BL : PHF:G

a:Man

'6>97G B@C?9@ 9%A\Gh:

E
]
=
5
S
9
S

OA> ?HEEHPBG@ <E:LL >QIK>LLBHG =>L<KB;>L :EEEMABG@L MA:N

/BGekois BL DGHPG MH ;> : PHF:G :G= GHMABG®@ <:G ;> ;HMA : F:G
PHF:G MAGGBL G><>LL:KBWER GHW KaRéikKBL <E:LLB?B>= :L

Example:

+3( A:dpen-world 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= HI>G PHKE= L:
HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :LL>KMBHG

2 = :Bri
?5FF FF9EG=a8Dbg a:Brian KB:G BL : =H@

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

H? MA> ?HEEH

'6>97G B@C?9 @ 9aABdd:

%GMNBMBO>ER MA> HGMHEH @ Ru:Brier> B LGHGMBGQ INE BX<BMIER LM:M> N
raBird LH MABL LM:M>F>GM L>>FL MH ;> ?:EL> %G +3( AHP>0>K
r <:L> BM BL MKN> MA:M MA> HGMBi&hHRBA R G HBXA.L BHAK  N\HM> MA: M

‘aBird AHP>O0>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#Brign BL :G BGLMBBKkHMKHGHM BM BL I>K?><MER IHLLB;E> MA:
i BG?HKF:MBHG MH MA:M >??><M BL :<MN:EER MKN> ;NM BM A:L G

HGMHEH@R :

OA> HGMHEH@R ?KHF MA> |K>O0BHiNA:+Q>FPIE><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 K \hirkam H/IPA : M

:G= MaAMadh :GaWoman =H GHM LA:K> BGLM:G<>L O0A>Ki>?HK> :GR :=:
BG?HKF:MBHG MA:M =H>L GHM E>:= MH BG<HGLBLNM>G<R <:GGHM
allois BL :G BGLMMax>?WKMA>KFHK> B? HG> P>K> MH >QIEB<BMER
allois BL :G BGLMMax>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
)]
""':n G >GNF>K:MBHG H®BG-BAB=NSEL 5o <HGM:BGL >Q:<MER MA>
a7 BG=BOB=RBEIA \ B\ G
S I .
H EObjectOneOf '6>97G'A9": Individual N Individual P
Example:

DH=157?9AG ?5FF9F
a:GriffinFamilyMember
'6>97G"'A9 " aPeter
a:Lois a:Stewie a:Meg a:Chris
a:Brian

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

0OA> #KB??BG ?:FBER§<HGLBLML
>Q:<MER H? ,>M>K (HBL /M>PB>
)>@ :G= KB:G '

=::9E9AG#A8=1=8H57?F i
a:Quagmire a:Peter a:Lois N @FBK> -, >M>K (HBL /M>PB>

4 ) . AKBL :G= KB:G :K> :EE
a:Stewi ‘M :Chri :Brian )>@ !
Stewie  a:Meg a:Chris  a:Bria =B??>K>GM ?KHF >:<A HMA>K

0A> <E:GriffinFamilyMember GHP <HGM:BGL >Q:<MER MA> ELBQ >QIEB<BM
BG=BOB=N:EL /BG<> PaQuidntte BGHPBMA>KI>GM ?KHF: MA>L> LBQ

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

'6>97G B @ C?9 @ 9aAG@iffinFamilyMember

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( | PHNE= :EEHP
a:Quagmire BL M A> L afPeterLa: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>

?5FF FFOEG=BA

S S

a:GriffinFamilyMember a:Peter ,’,>M>K ELERE S MA> #KB?7BC
:FBER

?5FF FFOEG=BA (HBL BL : F>F;>K H? EMA> #KB??BG

a:GriffinFamilyMember a:Lois ":FBER i

Page 53 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

?5FF FFOEG=BA

ooFk P s IM>PB> BL : F>F:>K H? MA>
a:GriffinFamilyMember a:Stewie #KB?7BG "-FBER !

?5FF FFO9EG=BA )>@ BL : F>F;>K H? MA> #KB??BG
a:GriffinFamilyMember a:Meg ":FBER ;

?5FF FF9EG=BA =
a:GriffinFamilyMember a:Chris SRR RS A MA> #KB??7BG

":FBER

?5FF FF9EG=BA 5
a:GriffinFamilyMember a:Brian

j<
]
=
5
S
9
S

KB:G BL : F>F;>K H? MA> #KB??BG
":FBER :

0A> < m:GrffinFamilyMember GHP :ELH <HGM:BGL MA> F>GMBHG>= LBQ
BG=BOB=N:EL CNLM :L BG MA> IK>OBHNL >Q:FIE> iOA> F:BG =B?
>Q:FIE> AHP>0>K BL MA:BbIGNimPami@Memiet BHGHM <EHL>=

MA> L>F:GMB<L H? +3( :LLNF>L MA:M BG?HKF:MBHG :;HNM : IHWN
a:GriffinFamilyMember F:R ;> FBLLBG @ &Q@uamireHBK>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 |

'6>97G B @ C?9 @ 9aAGiffinFamilyMember

+;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 BctSBnizVaBe@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?
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>LLBHBjectHAsvalue <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 AObjectHasSelf <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
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EDE 1 |ClassExpression|] 1

Bo tlassExpression classExpression

= ZF

;o

U ObjectillvaluesFrom ObjectHasSelf ObjectHasValue ObjectSomeValuesFrom
E

1 individual

Inaividual

1 ohjectPropertyExpression

1 |ObjectPropertyExpression| 1

ohjectPropertyExpression

ohjectPropertyExpression

1 | objectProperyExpression

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

8.2.1 Existential Quantification

G >QBLM>GMB:E <ESH9?2Q+Bxa@2.BREB9F EB@ '€HGLBLML H?

G H;C><M IKHI>KMR >Q@H>I<IEBHIG>QIK>LGBHBM <HGM:BGL :EE

MAHL> BG=BOB=N:EL MA'M Ml <6BG=80B=NRE MA:M BL :G BGLM:(
,KHOB=>% MAimdle :<<HK=BG@ MH MA><MBBGBMBHG BG

<E:LL >QIK>LLBHG <:G ;> L>>G L : LRGM:<MB< LAHKM<NM ?HK MA

'6>97G%=A 5E8=A5?7=GL "(

ObjectSomeValuesFrom '6>97G+B@9.5?H9F EB@
ObjectPropertyExpression  ClassExpression

'6>97G(EBC9EGL FF9EG=BA
a:fatherOf a:Peter a:Stewie

?5FF FF9EG=8Man a:Stewie

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

IM>PB> BL : F:G
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OA> ?HEEHPBG@ >QBLM>GMB:E >QIK>LLBHG <HGM:
<HGG><M>=afaReMAPKHI>KMR MH BG=BOB=N:ElaMah: M
?NKMA>KPdiekKBL <E:LLB?B>= :L BML BGLM:G<>

BGL MAHL> BC
K> BGLM:G<>

8.2.2 Universal Quantification

E
]
=
5
S
9
S

NGBO>KL:E <E:LL6>QINGPRPRBIHEFHIF EB@ '( <HGLBLML H? :G
H;C><M IKHI>KMR(>QGK>LEKBHA >QIK>LGBHBEM <HGM:BGL :EE MAHL:
BG=BOB=N:EL MA:M K> HBEBRMMBGsMBOB=N:EL MA:M K> BGLM:G=
,KHOB=>=( MBgifple :<<HK=BG@ MH MA><#BBGABWMBHG<BQA L
>QIK>LLBHG <:G ;> L>>G L : LRGM:<MB< LAHKM<NM ?HK MA> <E:L
'6>97G%5K 5E8=A5?=GL '( '6>97G B@C?9@9AG":

ObjectAllValuesFrom '6>97G ??.5?H9F EB@
ObjectPropertyExpression  ClassExpression

___________________________________________________________________________________________________

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?EI-IEEHPBG@ (Q
'6>97G(EBC9EGL FF9EG=BA _ _ :
achasPet a:Peter  a:Brian KB:G BL - I>M H? ’>“:/|>K
? = ‘Bri :
?5FF FF9EG=8Dvog a:Brian KB:G BL : =H®@ i
?5FF FFOEG=BA i
'6>97G%5K 5E8=A5?=GL ,>M>K A:L :M FHLM HG> I>M

a:hasPet a:Peter I

0OA> ?HEEHPBG@ NGBO>KL:E >QIK>LLBHG <HGM:BGL MAHL> BG=B8B
MAKHN @WasNed PKHI>KMR HGER PBMA BG=BOB=a\DdgL MA:M K> BGLM
_ MA:M BL BM <HGM:BGL BG=BOB=N:EL MA:M A:O0>'HGER =H@L :l

'6>97G ??.5?H9F BBagPet a:Dog

0A> HGMHEH@R :QBHFLa®gter BE R H @ Qw>x:NasReMR G E R
BGLM:GabogHBM BL BFIHLLB;&Petbt HREhaGRBM M : G

BG=BOB=N:E =RBAAK>PEWARKMFF:DBG@ MA> HGMHEH@R BG<HGLB
0A>K>%tPkter BL <E:LLB?B>= :L :G BGLM:G<> H? MA>F>GMBHG>= <
>QIK>LLBHG |

MH
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| 0A> E:LM :QBHF _ MA:M BL MReterAGL MM AMBGIGH GIA MM _ BL

| <KBMB<:E ?HK MA> BG?>K>G<> ?KHF MA> IK>OBHNL I:!K:@K:IA =N
i L>F:GMB<L H? +3( 3BMAHNM MABL :QBHF MA> HGMHEH@R FBG@
| MA> BG=BOB=NcFeterMBL RABGA a:hbsRet; R% G L N < AaPeterl >

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

8.2.3 Individual Value Restriction

E
]
=
5
S
9
S

A:L O:EN> <E:LL >@48?2GLBHG?H9 '( XHGLBLML H? :G H;C><M
IKHI>KMR >QI1K>IQBH& BG=BO:B=NB®M <HGM:BGL :EE MAHL> BG=BOE
MA:M (K> <HGG><MWBb3: <\ LN<A <E:LL >QIK>LLBHG <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?HK6MAZPGC<+B:@ .-5Q HOH. EBKIG ' (

'6>97G'A9': 5

ObjectHasValue '6>97G"5F.5?H9 ObjectPropertyExpression
Individual

'6>97G(EBC9EGL FF9EG=BA

2l
a:fatherOf a:Peter  a:Stewie ,>M>K BL /M>PB> L ¢ v MA>K

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

'6>97G"5F.57? l:fatherOf a:Stewie

8.2.4 Self-Restriction

L>E? K>LMEBZEBHG9?: '(<HGLBLML H? :G H;C><M IKHI>KMR
>QIK>LLBHGG= BM <HGM:BGL :EE MAHL> BG=BOB=MHEL MA:M :K> <
MA>FL>EO>L

ObjectHasSelf '6>97G"5F+97?: ObjectPropertyExpression
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql

'6>97G(EBC9EGL FF9EG=BA
a:likes a:Peter a:Peter

OA> ?HEEHPBG@ L>E? K>LMKB<MBHG <HGM:BGL M
?NKMA>&PdiekKBL <E:LLB?B>= :L BML BGLM:G<>

HL> BG=BOB=

E
]
=
5
S
9
S

'6>97G"5F+9 alkes

H
,>M>K EBD>L ,>M>K
A

+;,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 NGIJN: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 ObjediMimdrGirdality

ObjectMaxCardinality : GGbjectExactCardinalty <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

0.1 | ClassExprassion] 0.1

classExpression classExpression
’ﬂ 0.1 | classEspression
OhjectMaxCardinality ObjectMinCardinality OhjectExactCardinality
cardinality : Unlimitediatural cardinality - UnlimitedMatural cardinality . Unlimitedhatural

1 ohjectPropertyExpression

1 |ObjectPropertyExpression| 1

objectPropertyExpression objectPropertyExpression

Figure9. .>LMKB<MBG@ MA> :K=BG:EBMR H? +;C><M ,KHI>KMR !QI
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<+
e 8.3.1 Minimum Cardinality
(]
b‘:ﬂ FBGBFNF <:K=BG:EBMRIOYQPELK=>ALEEHBGAS5?=GL A '(
;E <HGLBLML H? : GHGGA @GMHB;@> 8N MKkl > KMR > @WK > L4BHG
(o] >QIK>LLBHG= BM <HGM:BGL :EE MAHL> BG=BOB=WMHEIMMA:M :K> <}
; E>:AMB??>K>GM BG=BOB=N:EL MASMBIK+BABG:G@<BMHL M:D>G MH
9] ; >owl:Thing
2
ObjectMinCardinality '6>97G%=A 5E8=A57?=GL

nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

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

'6>97G(EBC9EGL FF9EG=BA
a:fatherOf a:Peter  a:Stewie

?5FF FF9E G=BMan a:Stewie

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

IM>PB> BL : F:G §

'6>97G(EBC9EGL FF9EG=BA
a:fatherOf a:Peter a:Chris
?5FF FF9EG=aEBMan a:Chris

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

AKBL BL : F:G

=::9E9AG#AB8=I=8HbChHs AKBL :G= /IM>PB> K> =B??>K>GM
i a:Stewie ?2KHF >:<A HMA>K

0A> ?HEEHPBG@ FBGBFNF <:K=BG:EBMR >QIK>LLBHG <HGM:BGL
<HG G><M*atherRf MH :M E>:LM MPH =B?7%MarGM BGLM:G<>L H?

'6>97G%=A 5E8=A5?attherOf a:Man

/B G a:Stewie : Ga:Chris :K> ;HMA BGLaM&n<sl= HR > :B??>K:‘}GM ?KHF
>:<A HMMet&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@Bhvs BG a:Btewi® ; K> MMN:EER N:/IA> L:F>

BG=BOB=N:E
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&=
e 8.3.2 Maximum Cardinality
O
b:‘n F:QBFNF <:K=BG:EBM®>9QDERFLIH BIHEG=A5?2=GL A '(
;E <HGLBLML H? : GHGGA @GMHB;@> 8N MKkl > KMR > @WK > L4BHG
(o] >QIK>LLBHG= BM <HGM:BGL :EE MAHL> BG=BOB=WMHEIMMA:M :K> <}
; FHLMEB??>K>GM BG=BOB=N:EL MAYMBIK+B.GABNG@<BIMH?L M:D>G MH
9] ; >owl:Thing
g
ObjectMaxCardinality '6>97G%5K 5E8=A57?=GL

nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?!I—iEEHPBG@ TQI
'6>97G(EBC9EGL FF9EG=BA ] ) i
achasPet a:Peter  a:Brian KB:G BL - 1>M H? ’>“:/|>K
?5FF FF9EG=BA i
'6>97G%5K 5E8=A5?=GL ,2>M>K A:L :M FHLM HG> I>M
a:hasPet a:Peter
OA> ?HEEHPBG®@ F:QBFNF <:K=BG:EBMR >QIK>LLBHG <HGM:BGL N\

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

AT

/IBGaPeter BL DGHPG MH ;> <ahafPetMM+>=MRFHLM HG> BG=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

OA> >Q:FIE> HGMHEH@R >QdBBrBIMERBG@ <IHEGERM>= ;R

ahasPet ?KtafPeter LH HG> FB@a&Reter MIBE<M <E:LLB?B>= L :G
BGLM:G<> H? MA> F>GMBHG>= <E:LL >QIK>LLBHG >0>G PBMAHNN
OABL AHP>0>K BL GHM MA> <:L> =N> MH MA> HI>G PHKE= L>F:C

'6>97G%5K 5E8=A57?aBdsPet
'QBHF BM BL |HP&& ;EL> 4HGK > aNasket; RH HMA>K BG=SBOB=N:EL

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?l:-iEEHPBG@ TQI
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'6>97G(EBCO9EGL FFOEG=BA o i
a:hasDaughter a:Peter a:Meg J=@ BL - = N@ny=i H? >M>K
'6>97G(EBC9EGL FF9EG=BA i
a:hasDaughter a:Peter a:Megan )>@:G BL : =:-N@AM>K H? ,>M>K

25EF FFOEG=BA i
'6>97G%5K 5E8=A52=GL o2 AL S FRIL I ik

a:hasDaughter a:Peter =:N@AM>K

E
]
=
5
S
9
S

1 +G> FB@AM >Ql><M MABL HGMHEH@R MH ;> BG<HGLBLM>GM HG
' a:Meg : Ga:Megan :K> <HGG >a:Reter ;RthasDaughter ;NM HG MA>

" HMA>K A:G= BawPdterRRLL MA. MG > e:kbsBaudhter MH : M FHLME HG>
EBG:BOB:N:E OABL HGMHEH@R AHP>0>K BL GHM BG<HGLBLM>G
1 +3( =H>L GHM HRnize Mme assumption _ MA:M BL BM =H>L GHM

i :LLNF> =BLMBG<M BG=BOB=N:EL MH ;> G><>LL:KBER =B??>K>GM
' =H>L GHM >QIEB&B&gER d:MBga AKM =B??>K>GM BG=BOB=N:EL

' MA>K>?HKaPeteBG: 6> ;> <HG G >ahasDaugRter MH :M FHLM HG>
=BLMBG<M &MegBO&MNMNgeth FNLM ;> MA> L:F> OABL >Q:FIE> HGMHEF
i MANL >GM:BEL MA> ?HEEHPBG®@ :LL>KMBHG

+5@9#A8=1=8HBMBg a:Megan

+G> <:G :QBHF:MBS> MA> NGBJN> G:F>:LLNFIMBH(:5 BG +3( ;R >
MA:M :EE BG=BOB=N:EL :K> =B??>K>GM ?KHF >:<A HMA>K O0ABL -
?HEEHPBG@ :QBHF PAB<A F:D>L MA> >Q:FIE> HGMHEH@R BG<H(

= 9E9AG#AS=|=8 HbPRRr >M>K )>@ :G=)>@!G :K> :EE
a:Meg a:Megan =B??>K>GM ?KHF >:<A HMA>K

8.3.3 Exact Cardinality

G >Q:<M <:K=BG:EBMRI¥QGIKSIZGBHES=A5?=GL A '(

<HGLBLML H? : GHGGA @QGMIB;@> 8N MKl > KMR >@WK > L4BHG
>QIK>LLBH&G= BM <HGM:BGL :EE MAHL> BG=BOB=MHEL MA:M :K> <}
>Q:<MER??>K>GM BG=BOB=N:EL MAYNMBIK¥* BLGABM:@<BIMHL M:D>G M
;>owlThing /N<A :G >QIK>LLBHG BL :<MN:EER >JNBO:E>GM MH MA> :

'6>97G#AGO9EF97G=BA"': '6>97G%=A 5E8=A5?=GL A '(
'6>97G%5K 5E8=A5?=GL A '(

ObjectExactCardinality '6>97G K57G 5E8=A57?=GL
nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

___________________________________________________________________________________________________

Page 61 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

&£ i
EDE HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ CQI
50 i
c '6>97G(EBC9EGL FF9EG=BA ] ] :
-E achasPet a:Peter a:Brian K@ BL - =k 7e ’>I‘:/I>K
(¢] ?5FF FF9EG =8 ‘Bri i
; 5 G Dog a:Brian KB:G BL : =H®@ :
@) ?5FF FF9EG=BA i
‘E '6>97G ??.5?H9F EB@ ;
a:hasPet ;
'6>97G-A=BA": ;
'6>97G'A9 " :a:Brian i
I'<A I>M H? ,>M>K BL >BMA>K KB:(
'6>97G B@C?9@9AGHK BM BL GHM : =H @
a:Dog i
a:Peter ;

0A> ?HEEHPBG@ >Q:<M <:K=BG:EBMR >QIK>LLBHG <HGM:BGL MAI
<HGG><MhasP® MH >Q:<MER HGa®G LNMN & MA HEPEErKBL!
<E:LLB?B>= :L BML BGLM:G<>

'6>97G K57G 5E8=A57?=aBdsPet a:Dog

OABL BL ;><:NL> MA> MABL MAetér :EAB KF G G >B BEbA=; W H
achasPet :G= MafBrdMn BL :G BGLMDBx > @2 MA> E:LM :QBHF L:RL MA:M

:GR BG=BOB=N:E &Bianr M GIMB R KHHCGaPeterM RehddPet B L |

‘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 IJN:GMBE7BKRMBMG KEEBPL?HEE =-M: K:G@>L >QIEB
LNIITHKM>= ;R MABL LI><B?B<:MBHG K> NG KR AHP>0>K MA> IKH
Ki: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 (CDaGAIlaMesHfors @ E:I0IA>QIK>LLBHG :EEHPL ?HK
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: 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 M
>QIK>LLBHGL HGER MH EBM>K:EL BG MPewmHasRae 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

E
]
=
5
S
9
S

A

DataSomevaluesFrom DataAlNaluesFrom DataHasValue

14|, literal

Literal
lexicalvalue : String

dataPropemyExpressions
1 dataRange 1.* | { ordered, nonunigue }

1 DataRange DataPropertyExpression| 1

arity : UnlimitedMatural .
dataRange dataProperyExpression

1% ‘" dataProperyExpressions
{ ordered, honunigque }

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

G >QBLM>GMB:E <EAG5+B8 XS I57BH9GE EB @ ((C A *
<HGLBLAFLM?IKHI>KMR >Q(IKk>LUBBHGIG :G=: =_MPKHL@ >

KBMIR ;> G /N<A : <E:LL >QIK>LLBHG <HGM:BGL :EE MAHL> BG=BC
<HGG><M#%$=-MH EBMEK:EIB\ G LN<A MA:MGMA> MNIE>

?7G BL BG <E:LL >QIK>LLBHGS583HBADI?FHHKHIOF EB@ ( *

<:G ;> L>G :L : LRGM:<MB< LAHKM<NM ?HK MA> <E:LL >QIK>LLB
5G5%=A 5E8=A5?=GL ( *

DataSomeValuesFrom 5G5+B@9.5?H9F EB@
DataPropertyExpression N DataPropertyExpression P DataRange

___________________________________________________________________________________________________

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ’?I:-|EEHPBG@ TQI
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5G5(EBCY9EGL FF9EG=BA §
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=
3 3xsd:integer

OA> ?HEEHPBG@ >QBLM>GMB:E <E:LL >QIK>LLBHG
<HGG><M:hasAd® MH :G BGM>@>K LMKB<MER E>&MellA:G LH ?NKN
BL <E:LLB?B>= :L BML BGLM:G<>

5G5+B@9.5?H09F athBs@ige 5G5GLC9*9FGE=7G=BA
xsd:integer xsd:maxExclusive 3 3xsd:integer

j<
]
=
5
S
9
S

8.4.2 Universal Quantification

NGBO>KL:E <E:LL5GHKR2LLBHIF EB@ ( ( A *
<HGLBLAFLM?IKHI>KMR >Q(IKk>LUBBHGIG :G=: =_MPKHL@ >
KBMIR ;> G /N<A : <E:LL >QIK>LLBHG <HGM:BGL :EE MAHL> BG=BC
<HGG><M$=—"HGER MH?EEBMX*KBEBLG LN<A MA:M?&8:<A MNIE>
?Ga BL BG <E:LL >QIK>LLBHG588 MAS7HHIHEB @ (
* <:G ;> L>G L : LRGM:<MB< LAHKM<NM ?HK MA> <E:LL >QIK>L
5G5%5K 5E8=A5?=GL ( 5G5 B@C?9@9AG": *

DataAllValuesFrom 5G5 ??.5?H9F EB@
DataPropertyExpression N DataPropertyExpression P DataRange

___________________________________________________________________________________________________

5G5(EBC9EGL FFO9EG=BA

ahasZIP 4 5 0A> 6%, <H=> H? 9 : EBL MA >

3 3 xsd:integer BCGM>@>K
HA7G=BA5? 5G5(EBC9EGL !:<A H;C><M <:G A:0> :M FHLM
a:hasZIP HG> 6%, <H=> ;
%G 1GBM>= 'BG@=HF :G= :G:=: 6%, <H=>L :K> LMI’:(BG@L B > M

<A:K:<M>KL :G= GHM CNLM GNF;>KL $>G<> HG> FB@AM NL> MA
>QIK>LLBHG MH B=>GMB?R MAHL> BG=BOB=N:EL MA:M A:O0> HGEF
MA>K>?HK> A:0> GHG 1' :G= GHG :G:=B:G :==K>LL>L

5G5 ??.5?H9F E&Bh@&ZIP xsd:integer

L

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

>QIK>LLBHG ;

OA> E:LM :QBHF _ MA> HBGasZIPMBMBE @<MBHMG . E _ BL§<KBMB<:E ?HK

BG?>K>G<> ?KHF MA> IK>OBHNL I'K:@K:IA =N> MH MA> HI>G PHK
3SBMAHNM MABL :QBHF MA> HGMHEH@R BL GHM @N:K:GM>>= N

<HGG><M>zhddA#P ;RA>G<> PBMAHNM MABL :QBHF 9 PHNE= GHM ;

'L :G BGLM:G<> H? MA> F>GMBHG>= <E:LL >QIK>LLBHG

E
]
=
5
S
9
S

8.4.3 Literal Value Restriction

A:L O:EN> <E:LL >RGK2*BEBHEH9 ( ?GEHGLBLML H? : =:M:
IKHI>KMR >QIK>IQBH&EBM>KEGE BM <HGM:BGL :EE MAHL> BG=BOB=N
K> <HGG><iM>MRARB !:<A LN<A <E:LL >QIK>LLBHG <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?HK5MA>*B@ 9L b 2HQIK EIBL@ H G
5G5'A9": ?G

DataHasValue 5G5"5F.5?H9 DataPropertyExpression  Literal

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

5G5(EBC9EGL FF9EG=BA
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=
3 3xsd:integer ;
0OA> ?HEEHPBG@ A:L O:EN> >QIK>LLBHG <HGM:BGL§ :EE BG=BOB=
ahasAge MH MA> BGM>@ >K aMegNBMABEKEBRB>= :L BML BGLM:G<>

5G5"5F.57?H®hasAge 3 3xsd: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
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JN:EB?B>= <:L> PBMA MA> JN:EBfRRiG@ =0M>K<sB:@t >IJN:E MH

> Q | K> L LIRtdNBriCardinality 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 WM
K>LI><MBO>ER

ClassExpression

E
]
=
5
S
9
S

A

DataMinCardinality DataMaxCardinality DataExactCardinality
cardinality : UnlimitedMatural cardinality : UnlimitedMatural cardinality : UnlimitedMatural
0.1,|, dataRange 1.|, dataPropertyExpression
DataRange 0.1 DataPropertyExpression| |
arity . Unlimitediatural
dataRange dataPropertyExpression
0.1 dataRange 1| dataProperyExpression

The arity of a data range used in all
cardinality restrictions must be one.

Figure11. .>LMKB<MBG@ MA> :K=BG:EBMR H? :M: ,KHI>KMR !QIK>
8.5.1 Minimum Cardinality

FBGBFNF <:K=BG:EBMB5QiK>EHHEBHHNH?=GL A ( *

<HGLBLML H? : GHGGA @ :#M BIO 3 KBiG MKNIR> (Q I KEGELBNG: KR

=:M: K:G@>G= BM <HGM:BGL :EE MAHL> BG=BOB=MHEIMMA:M K> <}
E>:AMB??>K>GM EBW2BLEEGHAG IK>L>GM Biis:Bterdl:D>G MH ;>

DataMinCardinality 5G65%=A 5E8=A57?=0G lnonNegativelnteger
DataPropertyExpression 1 DataRange 2
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E
]
=
5
S
9
S

5G5(EBC9EGL FF9EG=BA

FX¥
achasName aMeg %9; 'E=::=A J>@ L ChlE=bll

lIE=::=A

5G5(EBC9EGL FF9EG=BA
achasName aMeg %9;5A
lE=::=A

)>@ L G:F%BI|5A

HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?HEEHPBG@ :Qf
IE=::=A

OA> ?HEEHPBG@ FBGBFNF <:K=BG:EBMR >QIK>LLB|§—|G <HGM:BGL |
<HG G >< MhasN&ne MH :M E>:LM MPH =B??>K>GM EBM>K:EL

5G5%=A 5E8=A5?=ahhsName

O0Axsdstring =:M:MRI>L BGM>KIK>ML =B??>K>GM LMKBG@ EBM>K:EL
%9; IE=::=AG=%9;5A IE=::=&K> =B??>K>GM MANL MA> BG=BOB=N
aMeg BL <E:LLB?B>= L :G BGLM:G<> H? MA> F>GMBI§-|G>= <E:LL >Q
*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<NIBH.EG> K>?>K MH

8.5.2 Maximum Cardinality

F:QBFNF <:K=BG:EBMRGHQIXKK I5IEHBBH@5?=GL A ( *
<HGLBLML H? : GHGGA @ :#M BIO 3 KBiG MKNEIR> (Q I KEGELBNG: KR
=:M: K:G@>G= BM <HGM:BGL :EE MAHL> BG=BOB=MHEIMMA:M K> <}
FHLM=B??>K>GM EBWZ2BLEGEHAVG IK>L>GM Bdis:Bteral:D>G MH ;>

DataMaxCardinality 5G5%5K 5E8=A5?=G LnonNegativelnteger
DataPropertyExpression 1 DataRange 2

Example:

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

HA7G=BA5? 5G5(EBC9EGL 1I:<A H;C><M <:G A:0
a:hasName HG> G:F>

‘M FHLM

e ypm -

OA> ?HEEHPBG@ F:QBFNF <:K=BG:EBMR >QIK>LLBH:G <HGM:BGL N
<HG G ><MhasN&ne MH :M FHLM MPH =B??>K>GM EBM>K:EL
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E
]
=
5
S
9
S

5G5%5K 5E8=A5?=dahhsName

MA> HGMHEH@R :K> BGLM:G<>L H? MABL <E:LL >QiK>LLBHG

' /IBG<> MA> HGMHEH @&hasil@&meFMK> | "M RB&MMBHG:E :EE BG=BOB=N:|

*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 : =>?BGBMBHS<NIBH.E> K>?>K MH

8.5.3 Exact Cardinality

G >Q:<M <:K=BG:EBMB5>RQHKGSLEBBHGA5?=GL A ( *

<HGLBLML H? : GHGGA @ :#M BIO 3 KBiG MKNIR> K(Q I KEGELBNG: KR

=:M: K:G@>G= BM <HGM:BGL :EE MAHL> BG=BOB=NMHEL MA:M :K> <}
>Q:<MER??>K>GM EBW2BLEGHAWG IK>L>GM Bifs:Bterdl:D>G MH ;>

DataExactCardinality 5G5 K57G 5E8=A5?=GL
nonNegativelnteger DataPropertyExpression 1 DataRange 2

5G5(EBC9EGL FF9EG=BA KB'G L G:FB=BIA

a:hasName a:Brian E=5A

IE=::=A E=i=A

HA7G=BA5? 5G5(EBC9EGL 1I:<A H;C><M <:G A:0> :M FHLM
a:hasName HG> G:F>

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

<HGM:BGL MAI

/I BG<> MA> HGMHEH @&haslateFMK> 1M KIB € M NaBBtah : EL: G
<HGG><MhasN&&ne MHE=5A IE=::=ABM BL <E:LLB?B>=
H? MABL <E:LL >QIK>LLBHG

5G5 K57G 5E8=AS5?=ahasName i
'L G BGLM:G<

*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
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BL =>?BG>= PBMA K>LI><M MH MA> E:MM>K "HK :G >Q:FIE> =>Ft
LN<A LN<A : =>?BGBMBHS<NIBH.E> K>?>K MH

QBHFL

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

L:R PA:M BL MKN> BG MA> =HF:BG +3( IKHOB=>L :G >QM>GLBO>
PAB<A >Q MG+ #EA2L 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

E
]
=
5
S
9
S

Adom
Declaration QljectPropertyAxdom DatatypeDefinition Assartion
Classidom DataProperiyfodom HasKey Annotationfxiom

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

Axiom Declaration O ClassAxiom O ObjectPropertyAxiom O
| DataPropertyAxiom O DatatypeDefiniton ~OHasKey O Assertion O i
i AnnotationAxiom |

axiomAnnotations N Annotation P

L LAHPG BG "B@NK> +3( :QBHFL <:G <HGM:BG :QBHF :GGHM:M
H? PAB<A BL £2BBHE BBHF :GGHM:MBHGL A:O0> 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 :?2?><M LI
‘QBHFL PBEE GHM ;> LMKN<MNK:EER >JNBO:E>GM B? MA>BK :QBH
LMKN<MNK:EER >JNBO:E>GM
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0OA> ?HEEHPBG@ :QBHF <HGM:BGL : <HFF>GM MA:M >QIE:BGL MA:

+H6 ?5FF": A AB G5 Grdf@Bd@mment %5?9 C9BC?9 5E9
C9BC?9 aMan a:Person ;

/IBG<> :GGHM:MBHGL :?2?2><M LMKN<MNK:E >JNBO:E>G<> :>MP>>G

MPH :QBHFL :K> L>F:GMB<:EER >JNBO:E>GM

E
]
=
5
S
9
S

+H6 ?5FF'a:Man a:Person

E:LL IQIK>LLBHG QBHFL

+3( IKHOB=>L :QBHFL MA:M :EEHP K>E:MBHGLABIL MH ;> >LM:;EE
>QIK>LLBHGL :L LAHPG BtbCBs&®ONK@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 < Hquiv#idBt€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 > KDidjoktClasses :QBHF :EEHPL HG> MH LM:M> MA:M L>0>K:E <E:L
>QIK>LLBHGL :K> I:BKPBL> =BLCHBGM _ MA:M BL MA:M MA>R A:O
"B G:EERBisjomMtdmon <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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Adom

Classodom

E
]
=
5
S
9
S

SubClassOf EquivalentClasses DisjointClasses DisjointUnion

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 O EquivalentClasses O DisjointClasses O
DisjointUnion

9.1.1 Subclass Axioms

LN;<E:LL :©QHBEHPEP5FF": LM:M>L MA:M MA> <E:LL >QIK>LLBHG
BL : LN;<E:LL H? MA> <E:LLEHERQE&KSERBHS:DBG@ MABL LM:M>L MA:I
FHK> LI><B?B< MBA<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 +H6 ?5FF": axiomAnnotations
subClassExpression  superClassExpression
subClassExpression ClassExpression
superClassExpression ClassExpression

Example:

E
]
=
5
S
9
S

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

+H6 ?5FF'aBaby a:Child I:<A ;:;R BL : <ABE= |
+H6 ?5FF'a:Child a:Person l:<A <ABE= BL : I>KLHG
?5FF FF9E G =888by §
S IM>PB> BL : ;:;R i
/BGaStewie BL :G BGLM:Baby> HR?MA> ?BKLM LI:Stelid BLIQBHF
<E:LLB?B>= :L :GaBGIHM:G@P<EH?/BFBE:KER ;R MA> L><HG= LN;<E:
'QBHBtewie BL <E:LLB?B>= :L :aPeBsBr. MUSBE HMRE> H? K> LHGBG@
<:G ;> IIEB>= MH GRBEBFLB =G H MIENEMMA>K>?HK> HG>

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

+H6 ?5FF'a:Baby a:Person

Example:
HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :QI
+H6 ?5FF' a:PersonWithChild i
: - :
6>97CG+B@9.5?HIF EB@ | | G MA:M A:L : KABE= A:L

: i 'e > - = b !
ahasChild ~ '6>97G-A=BA >BMA>K :M E>:LM HG> :HR HK : @B

a:Boy a:Girl .

+H6 ?5FF'a:Boy a:Child I:<A ;HR BL : <ABE= |

+H6 ?5FF'aGirl a:Child l'<A @BKE BL : <ABE=

+H6 ?5FF': 5
'6>97G+B@9.5?H9F EB®@ %? LHF> H;C><M A:Li: <ABE= MA>C
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 BGIBOBa:.EN)yEI-LKFIN']’_I\:VI > BGLM:G<>
aGil "NKMA>KFHK> >:<a\B&GlAGIIGBE H5? BG L M:OBid> H?
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"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

+H6 ?5FF'a:PersonWithChild a:Parent

E
&
=
5
S
9
S

9.1.2 Equivalent Classes

G >IJNBO:E>GM <EDH=L5?QBKGF?5FF9F A LM:M>L MA:M

:EE H? MA> <E:LL >QIK>BLBBEGIK> L>F:GMB<:EER >JNBO:E>GM MH
HMA>K OABL :QBHF :EEHPL-HG> MRGNIGRF:2HAK >MAAM BL

BG :GR >QIK>LLBHG BG MA> HGMHEH@R <<BGM BGSIEG@ LN<A :G :Q
PBMAPBMAHNM :?2?2><MBG@ MA> F>:GBG@ H? MA> HGMHEH@R G
DH=15?9AG ?5FF9F BL > JNBO:E>GM MH MA> ?HEEHPBG@ MPH

+H6 ?5FF':
+H6 ?5FF':

QBHFL H? MAH2KBRBAG ?5FF9F PA>KBL : <E:LL HRi=
. <E:LL >QIK>LLBHG :HefintichM >G < NEIE>MA>R =>?B®BG MA> <E:LL
M>KFL H? MA> <E:LL >QIK>LLBHG

EquivalentClasses DH=15?9AG ?5FF9F axiomAnnotations
ClassExpression ClassExpression N ClassExpression P

DH=157?9AG ?5FE&B&y

'6>97G#AG9EF97G =akAid HR BL : F:E> <ABE
a:Man
AKBL BL : <ABE-=

? = :Chri
?5FF FF9EG=&8Man a:Chris AKBL BL : F:G

?5FF FFO9EG=8Bby a:Stewie

?5FF FF9E G =8aild i
IM>PB> BL : ;HR

a:Chris

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

___________________________________________________________________________________________________

Page 73 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

:G BGLM:&BCGhHdHGB= :G BGLM:Naxn> /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

E
]
=
5
S
9
S

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

DH=15?9AG ?5FF9F §
a:MongrelOwner FHG@K>E HPG>K AiIL : I>M MA:M

'6>97G+B@9.57?H9 Fa:EaBR®t BL : FHG@K>E
a:Mongrel

DH=157?9AG ?5F&DBégOwner

'6>97G+B@9.5?H 9 FaEBR@t P AL LR M MA:M BL :

a:Dog =H@

+H6 ?5FF ' a:Mongrel a:Dog I'<A FHG@K>E BL : =H@
?5FF FF9E G =8MongrelO 5

a:Peter nareTner ,>M>K BL : FHG@K>E HPG>K

R MA> ?BKLM :QBHFKH&Mngre8QvivieGKNL M ; > <HGG><M>= OB:
achasPet MH :G BGLMMGwgrelH?R MA> MABK= :QBHF MABL BG=BOB=N:E
BGLM:GiDegH MANL ;R MA> L>KHBHG =G @BB3H.F4:D8gOwndr? !

%G HMA>K PHK=L MABL HGMHEH®@R >GM:BEL MA> ?HEEHPBG@ :!

+H6 ?5FF'a:MongrelOwner a:DogOwner

R MA> ?HNKMRPeteQBIHMA>G <E:LLB?B>= alDag®@wB& L M:G<> H?
9.1.3 Disjoint Classes
=BLCHBGM <E:EF>B=@AB8HIBFFIF A LM:M>L MA:M :EE H?

MA> <E:LL >QIK=LLBBGLG :K> I:BKPBL> =BLCHBGM MA:M BL GH |
;> M MA> L:F> MBF> :G BGLMGE <P HR BHM@ G :QBHF
=F>B=AG ?5FF9F BL >JNBO:E>GM MH MA> ?HEEHPBG@ :QBHF

+H6 ?5FF": '6>97G B@C?9@9AG":
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& ! :

£ ! DisjointClasses =F>B=AG ?5FF9F axiomAnnotations :

o0 i ClassExpression  ClassExpression N ClassExpression P |

= i i

g Example: i

9 HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ’?!'-IEEHPBG@ tQI

fea i

§ =F>B=AG ?5FR®By aGirl *HMABG@ <:G ;> ;HMA : ;HR :G=
@BKE :

2 = : i
?5FF FFOEG=&8Bbdy a:Stewie /M>PB> BL : :HR

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

H? MA> ?HEEHPBG@ <E:LL >QIK>LLBHG
'6>97G B@C?9 @ 9a4GH!:

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

PBMA MA> ?H

?5FF FF9E G =8Girl a:Stewie

9.1.4 Disjoint Union of Class Expressions

=BLCHBGM NGHHEHBG=QB+HA\=BA A LM:M>L MA:M : <E:LL

BL : =BLCHBGM NGBHG H? MA> {BLLG QBEE H’BRISBR<A K> |:BKPB
=BLCHBGM /N<A :QBHFL :K> LHEovMiBgF>QBK*?2>KK>AMR LIM:M>
MA:M MA> >QM>GLBEEIMEHR <HEO>K MA> 6QNMLE>GLBA@BAEREM:G<>
H?BL :G BGLM:G<> H? >QGMERAMBGELMzBk>GBGLM:G<> H?
I'<A LN<A :QBHF <:G ;> L>>G L : LRGM:<MB< LAHKM<NM ?HK MA>

ClassExpression P

DH=15?9AG ?5FF9F '6>97G-A=BA": A

=F>B=AG ?5FF9F A
DisjointUnion =F>B=AG-A=BA axiomAnnotations Class
» disjointClassExpressions |
disjointClassExpressions ClassExpression ClassExpression N i
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E
]
=
5
S
9
S

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

lI'<A <ABE= BL >BMA>;K : tHR HK :
=F>B=AG-A=a8%ild aBoy @BKE >:<A ;HR BL :'<ABE= >:<A
a:Girl @BKE BL : <ABE= :Gi= GHMABG@ <
;> ;HMA @ ;HR :G=: @BKE

?5FF FF9E G =a8ild '

a:Stewie IM>PB> BL : <ABE=

?5FF FF9EG=BA |
'6>97G B@C?9@ 922G : IM>PB> BL GHM : @BKE
a:Stewie

R MA> ?BKLM M$dwie BRHFAMA>K :G BBoy MAGK> G®> E:LM
:LL>KMBHG >EBFBG:M>L MA>aiStewid B+ KELLBBRBEMRL LB
BGLM: GaBeyH ? '

+;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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E Aodom
_E QObjectProperiyfvdom
U EquivalentOhjectProperties SubObjectPropertyOf ObjectPropertyDomain ObjectPrope g
; 1 J/dnmain
DisjointObjectProperties ClassExpression| 1 InverseOhjectProperties
range
. subObjectPropertyExpressions
1.|, superOhjectPrapertyExpressian 1.% ., |.{ ordered, nonunique } 1+, ohjectProperyExpression
2. OjectProperiVExpression 1
objectProperyExpressions ohjectPropertyExpression
2.*'| objectPropertyExpressions 17| objectPropertyExpressiont 17| objectPraperyExpression?
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>

'LRFF>MKB< HK MK:GLBMBO> K>LI><MBO>ER
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E Adom
B0 I
£ ObjectPropertyAxiom
U FunctionalObjectProperty InverseFunctionalObjectProperty SymmetricObjectProperty - FTe——
3
ReflexiveObjectProperty IrreflexiveObjectProperty TransitiveObjectProperty

hiectPropertyExpression 1|, objectPropertyExpression 1, | objectProperyEspression

1 QhjectProperiyExpression 1

objectPropetyExpression ahjectPropertyExpression

1 objectPropertyExpression objectPrapetyExpression

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

ObjectPropertyAxiom
SubObjectPropertyOf O EquivalentObjectProperties O
DisjointObjectProperties O InverseObjectProperties O
ObjectPropertyDomain O ObjectPropertyRange O
FunctionalObjectProperty O InverseFunctionalObjectProperty O
ReflexiveObjectProperty O IrreflexiveObjectProperty O
SymmetricObjectProperty O AsymmetricObjectProperty o
TransitiveObjectProperty

9.2.1 Object Subproperties

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

O0A> ;:LB< ?HK&E @BI97G(EBCO9EGL": '(( OABL :QBHF LM:M>L

MA:M MA> H;C><M IKHIEKNBR >QNKPHKHBHMR H? MA> H;C><M IKHI>K
>QIK>LLBHG MA:M BL B? :BBBG<BOGB8=K{/p=MHR:G BG=BOB=N:E

L MAKRBL :ELH <HGGE<MPH ;R

OA> FHK> <HFIE>¥HBHKB BA(EBCI9EGL': '6>97G(EBC9EGL <5=A
"( " A '( OABL :QBHF LM:M>L MAKBLBHGEGCBEMBOB=N:E
R 1 L>IN>G<> H? H;C><M IKH[{>KMR(>QRBMA. B BIG-BOB=N:E
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"E MAXBL :ELH <HGG3sNMAPBHAE><M IKHI>KMR/NQAK>LLBHG
0 "QBHFL :K> :ELHcan®lerde inclusions BROIQ 8
.
= : :
= ! SubObjectPropertyOf +H6'6>97G(EBC9EGL": E
;o axiomAnnotations  subObjectPropertyExpression
i superObjectPropertyExpression i
H subObjectPropertyExpression ObjectPropertyExpression 0] i
; » propertyExpressionChain
i propertyExpressionChain '6>97G(EBC9EGL <5=A i
i ObjectPropertyExpression  ObjectPropertyExpression N |
! ObjectPropertyExpression P i
superObjectPropertyExpression ObjectPropertyExpression
Example: i

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

. +H6'6>97G (EBC9E@hasDog $:0BG@ : =H@ BFIEB>L A:OBG@
; a:hasPet I>M ;

i '6>97G(EBC9EGL FF9EG=BA

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 |

'6>97G(EBC9EGL FF9EkasBA aPeter a:Brian

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?!I-lEEHPBG@ (Q

+H6'6>97G(EBC9EGL": :

'6>97G(EBC9EGL <5=A OA> LBLM>K H? LHF>§HG> L FHMA>K
a:hasMother  a:hasSister BL MA:M I>KLHG L :NGM
a:hasAunt

'6>97G(EBC9EGL FF9EG=BA
a:hasMother  a:Stewie  a:Lois

'6>97G(EBC9EGL FF9EG=BA
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
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'6>97G(EBC9EGL FF9ERRasAAt a:Stewie a:Carol

9.2.2 Equivalent Object Properties

G >IJNBO:E>GM H;C><M IBHF+*KMBE 6 QBHHEBCIEG=9F '(
‘(' A LM:M>L MA:M :EE H? MA> H;C>qM=IKHIBRMR >KK>LLBHGL
L>F:GMB<:EER >JNBO:E>GM MH >:<A HMA>K O0ABLLQBHF :EEHPL |
LRGHGRF ?HK>>:4A:M BL BG :GR >QIK>LLBHG BG MA> HGMHEHC
LN<A :G :QBHE:G ;> K>IE:<>F= PBBWAHNM :?2?><MBG@ MA> F>:GBGC
MA> HGMHEH@RDBAPPS?QBBF6>97G(EBC9EG=9F '(BL
>JNBO:E>GM MH MA> ?HEEHPBG@ MPH :QBHFL

E
]
=
5
S
9
S

+H6'6>97G(EBCO9EGL": '((
+H6'6>97G(EBCO9EGL": '((

ObjectPropertyExpression P

EquivalentObjectProperties DH=I5?9AG'6>97G(EBC9EG=9 F
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression N

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

DH=I5?9AG'6>97G(EBC9EG

=9F .
a:hasBrother a:hasMaleSibling g'OBG@ : i KHMA>K BL MA> L:F> :L

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

'6>97G(EBC9EGL FF9EG=BA §
a:hasBrother a:Chris  a:Stewie /IM>PB> BL : ;KHMA>K H? AKBL

'6>97G(EBC9EGL FFO9EG=BA
a:hasMaleSibling a:Stewie
a:Chris

AKBL BL : F:E> LB;E
/IM>PB>

BG@ H?

/ 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 :

'6>97G(EBC9EGL FF9E:asBafeSibling 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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'6>97G(EBC9EGL FF9ERasB&her a:Stewie  a:Chris

9.2.3 Disjoint Object Properties

=BLCHBGM H;C><M |KRFBEMB36>IFBHEBCIEG=9F '(
‘(A LM:M>L MA:M :EE H? MA> H;C>{M=IKHIBKMR >KK>LLBHGL
I:BKPBL> =BLCHBGM MA<MGBL> € HGEE:>=BOB=NHE; B BOEBOB=N:E
'( =:G2( s?HK B [ C

E
]
=
5
S
9
S

DisjointObjectProperties =F>B=AG'6>97G(EBC9EG=9F
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression N
i ObjectPropertyExpression P

Example:

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

=F>B=AG'6>97G(EBC9EG=9F":MA>KAHH= BL =BLCHBGM PBMA
; a:hasFather a:hasMother FHMA>KAHH=
i '6>97G(EBC9EGL FF9EG=BA
i a:hasFather a:Stewie  a:Peter

'6>97G(EBC9EGL FF9EG=BA

,>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

'6>97G(EBC9EGL FF9ERasWBother a:Stewie a:Peter

9.2.4 Inverse Object Properties

G BGO>KL> H;C><M |KAAIOIEMB6>9QBHEBCIOEG=9F '(

LM:M>L MA:M MA> H;C><M '(KHBLKNGRBGO KKLEBHGMA> H;C><M
IKHI>KMR >QIK>LIOBMNG B? :G KG £ BHE-O>EM>MHR: G
BG=BOB=WABBL :ELH <HGGE<Mb& :8= OB<> O>KL: !:<A LN<A
'QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBGC

DH=15?9AG'6>97G(EBCO9EG=BFP97MG#AI9EF9': '(
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ilnverseObjectProperties #AI9EF9'6>97G(EBC9EG=9F
i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression :

Example:

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

E
]
=
5
S
9
S

#AI9EF9'6>97G(EBC9EG=9F $:0BG@ : ?:MA>K BLEMA> HITHLBM>
a:hasFather  a:fatherOf H? ;> BG@ : ?:MA>K H? LHF>HG>
'6>97G(EBC9EGL FF9EG=BA '
a:hasFather a:Stewie  a:Peter
'6>97G(EBC9EGL FFO9EG=BA
a:fatherOf a:Peter a:Chris

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

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

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

'6>97G(EBC9EGL FF9R:fathaof 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

'6>97G(EBC9EGL FF9 E:lashater a:.Chris  a:Peter

9.2.5 Object Property Domain

G H;C><M IKHI>KMR 5P B3IERBHEGL B@5=A 'LM:M>L

MA:M MA> =HF:BG H? MA> H;C>YMBKHMAKME +QIKQLKBH®BHG

MA:M BL B? . BBG<BGB8=KM=RBNMA LHF> HMA>K BIGBEBOB=N:E MA>(
G BGLM:G<>:HA LN<A :QBHF <:G ;> L>>G L : LRGM:<MB< LAHKM<|
?HEEHPBG@ :QBHF

+H6 ?5FF': '6>97G+B@9.5?H9F BBI@hing(

ObjectPropertyDomain '6>97G(EBC9EGL B@5=A
axiomAnnotations  ObjectPropertyExpression  ClassExpression

Example:

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

'6>97G(EBCO9EGL Bahasbag _ L
a:Person +GER ISHIE> <:G HPC:'E —H@L
6> - :
6>97G(EBC9EGL FFO9EG=BA KB:G BL : =H® H? ,3M>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

E
]
=
5
S
9
S

?5FF FF9EG=38R®rson 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

___________________________________________________________________________________________________

9.2.6 Object Property Range

G H;C><M IKHI>KMR 6. B/@ ¥ERBHFGL*5A;9 '(LM:M>L MA:M

MA> K:G@> H? MA> H;C><M'(KBL>KMR =BIK> >I08 KIBALBH G

BL B? LHF> BG=BOB=N'E PIBMAG G>B@&>BOAREN:EG BGLM:G<>

H? 1:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?HK

+H6 ?5FF ' owlThing '6>97G ??.5?H9F EB@ '(

ObjectPropertyRange '6>97G(EBC9EGL*5A;9
axiomAnnotations  ObjectPropertyExpression  ClassExpression

___________________________________________________________________________________________________

'6>97G(EBC9EGL*&ahAasog 0A> K:G @ >a:HaBDWIA >
a:Dog IKHI>KMR BlLaNdég> <E:LL
'6>97G(EBC9EGL FF9EG=BA 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

?5FF FFOEG=a8B%ian a:Dog

.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 :

E
]
=
5
S
9
S

LRLM>FL PA>K> LN<A :QBHFL :K> BGM>KIK>M>= :L§<A><DL OA> |
MA> >Q:FIE> HGMHEH@R PHNE= BG LN<AohsRdiMM>FL ;> BGM>KIK>M
L:RBG @hdsboyl<:G IHBGM HGER MH BG=BOB=N:EL MA:M :K> DGHPC
H&Dog ?NKMA>KFHK> LBG<> MA> >Q:FIE> HGMHEH®@R =H>L GHM
a:Brian BL :G BGLMDBx>HHE> FB@AM >QI><M MA> K:G@> <HGLMK:BGN
BGO:EB=:M>= O0OABL AHP>0>K BL GHM MA> <:L> B¢3 +3( L LAH
I:K:@K:IA MA> FBLibfereé@®? KNRF>MBA> K:G@> <HGLMK:BGM

9.2.7 Functional Object Properties

G H;C><M IKHI>KMR ? N GHMBH®BABMR>9FBHEBCIEGL '(

LM:M>L MA:M MA> H:C><M '(KHBI>RMNB MBKSLEBH®A:M BL ?HK >:<A
BG=BOB=MAEK> <:G ;> :M FHLM HG>L£B kM BNGAIM <BHE=E@-OBVEN: E

'R'( MH !:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM
"QBHF

+H6 ?5FF'owlThing '6>97G%5K SE8=A5?=GL "(

FunctionalObjectProperty HA7G=BA5?'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

___________________________________________________________________________________________________

Example:

HA7G=BA5?'6>97G(EBCY9EGL:<A H;C><M <:G A:O

a:hasFather HG> ?:MA>K

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

'6>97G(EBC9EGL FF9EG=BA )
a:hasFather a:Stewie  a:Peter ,>M>K BL /M>PB> L 2:MA>K
'6>97G(EBC9EGL FF9EG=BA

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

a:Peter_Griffin
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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

+5@9#A8=1=8H:B&er a:Peter_Griffin

+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

E
]
=
5
S
9
S

= :9OE9AG#A8=|=8H&PeRr aPeter Griffin i

___________________________________________________________________________________________________

9.2.8 Inverse-Functional Object Properties

G H;C><M IKHI>KMR BGO>KL> ?NG<MBHG:EBMR :QBHF

#AI9EF9 HA7G=BA5?'6>97G(EBC9ERBIM>*C MA:M MA> H;C><M IKHI>K
>QIK>LLBHEAE BGO>KL> ?NG<MBHG:E _ MAKMMBA>KHK:S:<A BG=BOB:
‘M FHLM HG> BEGENBABYBIM<HGG><M>PBMA!:<A LN<A :QBHF

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

+H6 ?5FF'owlThing '6>97G%5K 5E8=A5?=GL
'6>97GH#HAI9EF9': '(

InverseFunctionalObjectProperty
i #AI9EF9 HA7G=BA5?'6>97G (E B C&iBréAnnotations i
' ObjectPropertyExpression

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—|EEHPBG@ (Q
#AI9EF9 HA7G=BA5?'6>97G(EBCOEBELC><M <:G A:O> :M FHLM
i a:fatherOf HG> ?:MA>K
'6>97G(EBC9EGL FFO9EG=BA
; a:fatherOf a:Peter  a:Stewie
: '6>97G(EBC9EGL FF9EG=BA
| afatherOf  a:Peter_Griffin
5 a:Stewie

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

,>M>K #KB??BG BL f/|v|>PB> L
?2 ' MA>K ;

Page 85 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

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

+5@9#A8=1=8H:B&er a:Peter_Griffin

+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

E
]
=
5
S
9
S

= :9OE9AG#A8=|=8H&PeRr aPeter Griffin i

___________________________________________________________________________________________________

9.2.9 Reflexive Object Properties

G H;C><M IKHI>KMR K*>?29QBI®BAWR 7QEEBFCOEGLLM:M>L
MA:M MA> H;C><M IKHIEKBIR KQIEK>QBBHG MA:M BL >:<A BG=BOB=
<HGG><M$¢=MR BML>E?

ReflexiveObjectProperty *9:?79K=19'6>97G(EBCY9EGL
axiomAnnotations  ObjectPropertyExpression

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Qf
*9:29K=19'6>97G(EBCO9EGL L i
A kNOWS '/0>KR;H=R DGHPL MA>FL>EO>L
poter ,>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

'6>97G(EBC9EGL FF9EKhowsA a:Peter a:Peter

i ?25FF FF9E G =a@Rerson

9.2.10 Irreflexive Object Properties

G H;C><M IKHI>KMR BIKACSEXE 2 QIBOBMRITMBMHEBCIEGL '(
LM:M>L MA:M MA> H;C><M 'I(KHI> BMR >?2EIKGBOBHGMA:M BL GH BG=
BL <HGG><M>MHBML>E?
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IrreflexiveObjectProperty #EE9:?9K=19'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

___________________________________________________________________________________________________

Example:

E
]
=
5
S
9
S

#EE9:?9K=19'6>97G(EBC9EGI*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«<

'6>97G(EBC9EGL FF9EMarmBATo a:Peter  a:Peter

9.2.11 Symmetric Object Properties

G H;C><M IKHI>KMR LRE@BMKREQJBFHP7G(EBCIOEIGNM: MG L

MA:M MA> H;C><M IKHI¢KBIR LRFIK>MKBHG MA:M BKBIB? :G BG=BOB:
<HGG><M$=MR :G BGABWMB\EKILE.:ELH <HGGE<MHK=!;RA

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

+H6'6>97G(EBCO9EGL': '( '6>97GH#AI9EF9': '(

SymmetricObjectProperty +L@@9GE=7'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

___________________________________________________________________________________________________

Example:

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

e SOCEEEEE

N

B REr TS SEEEEES

+tL@Q@9GE=7'6>97G(EBC9EGL%? Q BL : ?KB>G= H~
a:friend ?KB>G= H? Q

| R MA>G R BL
. '6>97G(EBCY9EGL FFO9EG=BA

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(

'6>97G(EBC9EGL FF9ERfEenB A a:Brian a:Peter
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&=

e 9.2.12 Asymmetric Object Properties

)]

?:n G H;C><M IKHI>KMR LRFIF@ KB EOBBF97G(EBC9EGL '(

lE LM:M>L MA:M MA> H;C><M '(KHBICKMRFFOMKBLBHGA:M BL B? :G
o BG=BOBBIN<HGG><M>H RG BGABWMBLMGEGHM ;> <HGG><M>= ;R
< (MK

O [

"

; AsymmetricObjectProperty FL@@9GE=7'6>97G(EBC9EGL

axiomAnnotations  ObjectPropertyExpression

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

FLO@Q@9GE=7'6>97G(EBC9EG%? Q BL : I:K>GM H?
a:parentOf c1:K>GM H? Q

R MA>G R BL
. '6>97G(EBC9EGL FF9EG=BA

. —_ b
acparentOf  a:Peter  a:Stewie >M>K BL - [:K>GM 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

'6>97G(EBC9EGL FF9 B:parcBtOf a:Stewie  a:Peter

9.2.13 Transitive Object Properties

G H;C><M IKHI>KMR MKEBABMBUOBMRIOTMB(EBCIEGL '(

LM:M>L MA:M MA> H;C><M '(KHI>KWMKRGLBIKBOBH®A:M BL B? :G BG
KBL <HGG><M>MH, RG BGABWABHMNBE <HGGE>MMH>=G;BG=BOB=N:E

M MAKBL :ELH <HGGE<MM=!;RA LN<A :QBHF <:G ;> L>>G :L :
LRGM:<MB< LAHKM<NM ?HK MA> ?HEEHPBG@ :QBHF

+H6'6>97G(EBCO9EGL': '6>97G(EBC9EGL <5=A '( '( '(

TransitiveObjectProperty ,ESAF=G=19'6>97G(EBCY9EGL
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 '

'6>97G(EBC9EGL FF9EG=BA ] ] ;
a:ancestorOf a:.Carter a:Lois ‘KM>K BL :G 'G<>LM:HK H? (HBL

'6>97G(EBC9EGL FFO9EG=BA ) ) :
a:ancestorOf a:Lois a:Meg (HBL BL -G 'G<>LMHK.§ H? )>@

,ES5AF=G=19'6>97G(EBC9EGL
a:ancestorOf

/B G e;ancestorOf BL MK : Gat(BieB BN LM ;> <H G GaankkesterQRM H
aMeg F=L:A MA:M BL MABL HGMHEH@R >GM:BEL MA> ?HEEHPBGC

E
]
=
5
S
9
S

'6>97G(EBC9EGL FF9 E&acdtarof a:Carter a:Meg

‘M: ,KHI>KMR QBHFL

+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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E Aodont
o Z%
- The data range must [
= \DataProperiy Adorm | be of arity one
E |
o [P\ !
|
S '
| [ | !
U SubDataPropertyOr EquivalentDataProperties DataPropertyDomain DataPropertyRange
3
1 l/nnmam 1 \l,range
Disjoil Properties FunctionalDataProperty ClassExpression DataRange

arity - Unlimitedatural

2.*, | dataProperyExpressions 2.7 | | dataProperyExpressions 1,|, dataPropertyExpression

dataPropettyExprassion

9 DataPropertyExpression

subDataPropertyExpression

superDataProperyExpression dataPropertyExpression

Figure16. :M: ,KHI>KMR QBHFL H? +3(

DataPropertyAxiom

SubDataPropertyOf O EquivalentDataProperties O
DisjointDataProperties O

DataPropertyDomain O DataPropertyRange O FunctionalDataProperty

9.3.1 Data Subproperties

=:M: LN;IKHI>KMR6:GBBFEBCO9EGL"': (( LM:M>L MA:M MA>
=:M: IKHI>KMR >QIKBLLBIHNGIKHI>KMR H? MA> =:M: IKHI>KMR >QIK>
( _ MA:M BL B? :BHG<BOE=K({EMHR: EBMMKKEL
<HGG><M#$é= MH:L P>EE

SubDataPropertyOf +H6 5G5(EBC9EGL': axiomAnnotations
subDataPropertyExpression  superDataPropertyExpression
subDataPropertyExpression DataPropertyExpression
superDataPropertyExpression DataPropertyExpression

m
x
R
3
o
®
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HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Ql
+H6 5G5(EBC9EGL": E:LM G:F> H? LHF>
a:hasLastName a:hasName A>K G:F> :L P>EE

5G5(EBC9EGL FFO9EG=BA
a:hasLastName a:Peter
IE=::=A

,>M>K L E:LM G:F> B
lE=::=A

®
\%
oy)
[
>
oy)
—

E
]
=
5
S
9
S

/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

(9G9EMAK Hh@Mame MA:M BL MA> HGMHEH®@R >SGM:BEL MA> ?HEE
'LL>KMBHG :

5G5(EBC9EGL FF9EbasBlame a:Peter (9G9E

___________________________________________________________________________________________________

9.3.2 Equivalent Data Properties

G >IJNBO:E>GM =:M: IKHDHKMBSLRGQBIBHEBC9EG=9F (

(A LM:M>L MA:M :EE MA> =_M: IKHI>KMR >QIKKELBHGL

L>F:GMB<:EER >JNBO:E>GM MH >:<A HMA>K O0ABLLQBHF :EEHPL ¢
LRGHGRF ?HK>>:4A:M BL BG :GR >QIK>LLBHG BG MA> HGMHEHC

LN<A :G :QBHE:G ;> K>IE:<>F PBBWMAHNM :(?2?><MBG@ MA> F>:GBGC

MA> HGMHEH@RDBAM 20BBF5G5(EBCI9EG=9F (<:G ;>

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

+H6 5G5(EBCO9EGL": ((
+H6 5G5(EBCO9EGL": ((

EquivalentDataProperties DH=I5?9AG 5G5(EBC9EG=9F
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression N i
' DataPropertyExpression P

Example:

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

i OCEEEEE

a:hasName a:sellama /1:GBLA :K> LRGHGRFL
5G5(EBC9EGL FF9EG=BA

achasName aMeg %9; 'E=::=A )>@ L G3lFeeldl

DH=15?9AG 5G5(EBC9EG=9FahasName : G a:seLlama B G!
§ IE=::=A

___________________________________________________________________________________________________
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5G5(EBC9EGL FF9EG=BA
aiseLlama aMeg %9;5A
IE=::=A

)>@ L G:F%B|5A §
IE=::=A i

/B G echasName : G a:seLlama :K> >JNBO:E>GM IKHI>KMB>L {MABL HGMHEF
MAaMeg BL <HGG>abkklampRPBMA9; !E=::=A MA:M BL BM >GM:BEL
MA> ?HEEHPBG@ :LL>KMBHG '

5G5(EBC9EGL FFIOERGelliha aMeg %9; !'E=::=A

E
]
=
5
S
9
S

"NKMA>KFHK> MA> HGMHExM@JRB LE LEHL HGIM:B G & <NWAM ; R
ahasName PBMWA9 ;5A 'E=::=A MA:M BL BM >GM:BEL MA> ?HEEHPBG®@

5G5(EBC9EGL FFI9EGbasBldme aMeg %9;5A 'E=::=A

9.3.3 Disjoint Data Properties

=BLCHBGM =:M: IKHFKBBAG SBEHEBCI9EG=9F ( A
LM:M>L MA:M EE H? MA> =:M:(IKHIAKBAR G Q:IK> Il { BKHIRRBLL >
=BLCHBGM MA:M KEk:G5 H> BGHE@BEBMN> EL VRH ; H FBM:XX= E

( s?7HK B [ C

DisjointDataProperties =F>B=AG 5G5(EBC9EG=9F
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression N i
' DataPropertyExpression P

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-IEEHPBG@ TQI
=F>B=AG 5G5(EBC9EG=9F /HF>HG> L G:F> FNLM :>

achasName a:hasAddress =B??>K>GM ?KHF ABL :=
5G5(EBC9EGL FFO9EG=BA

a:hasName a:Peter (9G9E

L 1E=::=A

=K>LL
,>M>K L G:FS$GBIE
IE=::=A

5G5(EBC9EGL FF9EG=BA
achasAddress  a:Peter JH5<B;
*<B89 #F?5A8

,>M>K L :==KHblxBL
*<B89 #F?5A8

%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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5G5(EBC9EGL FF9 EhasBddress a:Peter (9G9E
IE=::=A

9.3.4 Data Property Domain

=:M: IKHI>KMR =HF5BG6(E@BEMWEGL B@5=A (LM:M>L MA:M
MA> =HF:BG H? MA> =:M: IKHIBAMMRA>Q4E>ILIL BIQEKMIALBHG
BL B? :GC BEBBGRBGNGE<M>PBMA LHF> EBRBLK:BE BMGANG G<> H?
I'<A LN<A :QBHF <:G ;> L>>G L : LRGM:<MB< LAHKM<NM ?HK M

E
]
=
5
S
9
S

+H6 ?5FF': 5G5+B@9.5?H9F ErB8f@Literél

DataPropertyDomain 5G5(EBC9EGL B @ 5= AxiomAnnotations
DataPropertyExpression  ClassExpression

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?HEEHPBG®@ : QI
5G5(EBCO9EGL B @SasMame R

APoren +GER ISHIE> <:G A:0> G:F>L
5G5(EBCI9EGL FFOEG=BA
achasName a:Peter (9G9E

IE=::=A

,>M>K L G:FS$GBRIE
lIE=::=A

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

?5FF FF9E G =8BRerson 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:@ KinfekredV?2ACH FBMLA B G@ FMERG> B L
<HGLMK:BGM
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9.3.5 Data Property Range

=:M: IKHI>KMR K:G@5(EBBHEGL*5A:9 ( LM:M>L MA:M MA>
K:G@> H? MA> =:M: IKHIXKER MAPK>IMBK@® @M BL B? LHF>
BG=BOB=N:E BL <(H®BMM>EKBRAKEE BGO0A> :KBMRsH ?
> HG> !:<A LN<A :QBHF <:G ;> L>>G :L : LRGM:<MB< LAHKM<NM ?
"QBHF

E
]
=
5
S
9
S

+H6 ?5FF'owlThing 5G5 ??.5?H9F EB@ ( =

DataPropertyRange 5G5(EBC9EGL*5A;9 axiomAnnotations
DataPropertyExpression  DataRange

___________________________________________________________________________________________________

Example:

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

5G5(EBC9EGL*5ha8Name 0A> K:G @ >a:HaBNsie>
xsd:string | KH | > K k&&RstBrig
5G5(EBC9EGL FF9EG=BA
a:hasName a:Peter (9G9E
IE=::=A

,>M>K L G:FS$GBIE
lIE=::=A

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 MAS33d MtedgerE BL xBd>tring PAB<A BL : '
<HGMK:=B<MBHG :G= MA> HGMHEH@R PHNE= ;><HE> BG<HGLBLM

5G5(EBC9EGL FF9EbasBlame a:Peter
3 3xsd:integer i

9.3.6 Functional Data Properties

=:M: IKHI>KMR ?NG<MBATGEBNR? R 0BHEBCOEGLM:M>L

MA:M MA> =:M: IKHI>KMBLEQNEG1LMBHG:E _ MA:M BIK ?HK >:<A BG=]
MA>K> <:G ;> :M FHLM HG:NBA MBEMIH EBM = {1 >B-B NRA

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

+H6 ?5FF'owlThing 5G5%5K 5E8=A5?=GL (
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3 3xsd:integer

& ! :

g ' FunctionalDataProperty HA7G=BA5? 5G5(EBC9EGL :

o0 i axiomAnnotations  DataPropertyExpression

= i i

g Example: i

9 HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?i—IEEHPBG@ TQI

fea i

; HA7G=BA5? 5G5(EBC9EGL 1I:<A H;C><M <:G A:O.‘:> M FHLM
a:hasAge HG> :@> ;
5G5(EBC9EGL FF9EG=BA i
a:hasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=

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= BFIER 38%sdhhteger BL >JN:E BI¥ksd:integer !
PAB<A BL : <HGMK:=B<MBHG :G= MA> HGMHEH@R F;'HNE: ;><HF>

5G5(EBC9EGL FF9E®asBde a:Meg
3 3xsd: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>

HA7G=BA5? 5G5(EBCY9EGL !:<A H;C><M <:G A:0O>» :M FHLM
a:hasAge HG> :@>

5G5(EBC9EGL FFO9EG=BA

a:hasAge a:Meg )>@ BL L>O0O>GM>>G R>:KL HE=

>

R

3 3xsd:integer i

5G5(EBC9EGL FF9EG=BA i
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=

3 3 xsd:decimal :

5G5(EBC9EGL FF9EG=BA i

R

achasAge a:Meg 3 3xsd:int )>@ BL L>O>GM>>G >:KL HE=

(B M >K: E33xsd:integer 3 3 xsd:decimal G =
33xsdiint :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>

& i i
g 0OA>K>?HK> MAzaM& BB GBI-GO\NG E<Mahaspige MWK 1>KMR MH HG>
00 EZBLMBG<M =:M: O:EN> LH MABL HGMHEH®@R BL L:MBL?B:;E>
c : :
;E E%G <HGMK:LM <HGLB=>K MA> ?HEEHPBG@ HGMHEH®@R
o i 5
5 . HA7G=BAS5? 565(EBCOEGL > BC-BOBNE <G A:0> M FHLM
™M LSS S et a:numberOfChildren
; i 5G5(EBC9EGL FF9EG=BA OA> O:EN> H? i
a:numberOfChildren a:Meg a:numberOfChildren ? Fhileg
i 3 3xsd:float B+0 i
i 5G5(EBC9EGL FF9EG=BA OA> O:EN> H? i
i a:numberOfChildren a:Meg a:numberOfChildren ? FHhilleg
i 3 3xsd:float B4 i
(B M >K: E33xsd:float :G= 3 3xsd:float K> F:ll>= MH =BLMBG<M

"M:MRI> >?BGBMBHGL

=:M:MRI> =>TBEKGBEMBBH ®:=A=G=BA =>?BG>L : G>P =_:M:MRI>

, ;L ;> BG@ L>F:GMB<:EER >JNBO:BE>GMNMMBUMK>K:M: K:G@ >
NG:KR =:M: K:G@> O0OABL :QBHF d&fiagdP-L MHGI'RMH .NL> MA>
LRGHGRF ?HKA:M BL BG :GR >QIK>LLBHG BG MA> HGMHEH@R <HC
:QBHFE <:G ;> K>IE:<>=PBBWMINM :??><MBG@ MA> F>:GBG@ H? MA>
OA> LMKN<MNK> H? LN<A :QBHF BL LAHPG BG "B@NK>
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<+
g Aodom 1 DataRange
bo arity : Unlimitedkatural
;§ dataRange
S
Q
"
; DatatypeDefinition 1 Datatype
datatype

Figure 17. :M:MRI> >?BGBMBHGL BG +3(

DatatypeDefinition 5G5GLC9 9:=A=G =B AaxiomAnnotations
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®@ :QI

97?5E5G=BA 5G5@EEN

aSSN BL : =:M:MRI> |
5G5GLC9 9:=A=G=BA §
a:SSN LH<B:E L><NKBMR GNF:>K BL :
5G5GLC9*9FGE=7G=BA : . ' :
xsd:string xsd:pattern LMKBG@ MA:M F:M<A>L MA> @BO>

1 2N P 1 2NP1 2N P K>@NE:K >QIK>LLBHG

5G5(EBC9EGL*5a8SSN 0A> K:G @ >aHBSEM > |
a:SSN IKHI>KMSENB L §
0A> L><HG= :QBHISSN>1BG>L;;K>0B:MBHG ?HK : =:M{MRI> K>LMKB:

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>=
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&£ | |
g ' =>?BG> MA> Ka@@®@SSMHPKMBE>KMR OA> HGER Ka;SSMKB{:MBHG BL MA:I
00 LNIITHKML GH ?:<>ML :G= MA>K>?HK> <:GGHM ;> NL>= BG =:M:MRI
£ i i

;" 'SRL

U . 1 L} L}

E D>R :QBHRBIL ( ( @ ( ( A

LM:M>L MA:M >:<A G:F>= BGLM:G<> HBLMMGBJIR:YXER> Btk SIMBHBE> =
;R MA> H;C><M IKHI>K'MR >3Qx KXXKL MBAHGE:M: IKHI>KNR >QI>KLLBHGL
__ MA:M BL GH MPH =BLMBG<M <GGFxHBBGEBM>GHKGLMHA?> O:EN>L H? :
H;C><M IKHI>KMR'¢ QLIG=LLBEHGLM: IKHI>KMR >QIK>31RBHGL

:QBHF H? M'%F $HUOH:Thing ( BL LBFBE:K MH MA> :QBHF
#AI9EF9 HA7G=BA5?'6>97G(EBC9EMA> '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

Agom
HasHKey
- objectPropertyExpressions * dataFroperyExpressions 1 classExpression
QbjectPropertyExpression DataProperiyExXpression ClassExprassion

Figure18. '>R QBHFL BG +3(

HasKey "S5F$9L axiomAnnotations  ClassExpression N
i ObjectPropertyExpression P N DataPropertyExpression P :
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

"5F$9LowlThing
a:hasSSN

5G5(EBC9EGL FF9EG=BA
a:hasSSN a:Peter

Z

,>M>K L LH<B:E L><
BL

IKBMR GNF;>K
5G5(EBC9EGL FF9EG=BA

?2? :
a:hasSSN  a:Peter_Giriffin , >M>K #KB??BG L LHKB:E L><NKBM

GNF;>K BL

E
]
=
5
S
9
S

| 0A> ?BKLM :QRBH#BSENDWA> D>R ?HK B G loM:TBiRg> £ 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

+5@9#A8=1=8H:B&er 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

= :9OE9AG#A8=|=8H&PeRr aPeter Griffin i

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>

"5 F $ 9 La:GriffinFamilyMember
a:hasName

5G5(EBC9EGL FF9EG=BA
achasName a:Peter (9G9E

§ ,>M>K L G:FSGBE
?5FF FFOEG=BA

- . >M>K BL : F>F;>K H? MA> #KB??BC
:GriffinFamilyM P ; '
a:GriffinFamilyMember a:Peter 5 EBER
5G5(EBC9EGL FF9EG=BA SM>K #KB??BG L G:E> BL

a:hasName a:Peter_Giriffin

(9G9E

?5FF FFOEG=BA
a:GriffinFamilyMember
a:Peter_Griffin

5G5(EBC9EGL FF9EG=BA
achasName a:StPeter (9G9E

(9G9E

,>M>K #KB??BG BL :
#KB??BG ?:FBER

F>F;>K H? MA:

IM ,>M>K L QO9R>9BL
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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

+5@9#A8=1=8H:B&er a:Peter_Griffin

E
]
=
5
S
9
S

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>

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

?:FBER BL NGBJN>ER B=>GMB?B>=
BML G:F>

"5 F $ 9 La:GriffinFamilyMember
a:hasName

5G5(EBC9EGL FF9EG=BA
a:hasName a:Peter (9G9E

5G5(EBC9EGL FF9EG=BA

,>M>K L G:ES$GBIE

,>M>K L G:B=7J5

a:hasName a:Peter $=7<J5

0@6B ,9@6B

?5FF FFO9EG=BA

a:GriffinFamilyMember a:Peter ,>M>K BL : F>F;>K H MA> #KB??BC

?:FBER

A m e mmm——————

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

HA7G=BA5? 5G5(EB &@BdsKame

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 '

E
]
=
5
S
9
S

"5F$9La:Person a:hasSSN

5G5(EBC9EGL FF9EG=BA

a:hasSSN a:Peter

BL

?5FF FF9E G=a8Person

a:Peter

?5FF FFOEG=BA
'6>97G+B@9.5?H9F EB@

,>M>K L LH<B:E L><NKBMR GNF;>K
,>M>K BL : I>SKLHG |

a:marriedTo ;

'6>97G#AGO9EF97G=BA'(HBL BL F:KKB>= MHI!LHF> F:G
aMan 5G5"5F.5? HahasSSN PAHL> LH<B:E L><NKBMR GNF;>K B
+H6 ?5FF'a:Man a:Person 1'<A F:G BL : I>KLHG§

OA> ?HNKMA :QBHF BFIEB>L >QBLKMMA&<M BIR LG-IIB:GB'[(ZB;CBOBHRI:E
aMan :G= PAHL> O:EMNHa86K MM IKHI>KMR BL 'R

MA> ?B?MWKBIQBG BGL 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 L "BG:EER MA> ?BKLM ::QBHF L:RL MA
ahasSSN BL : D>R IKHI>KMR ?#&fer®G LMAGK>HGEG? FB@XAM >QI><M

MH ;> >JNPEteMH G= ?HK MA> HGMHEH@R MH >GM:BE MA> ?HEEHPI

?5FF FF9E G ==EBMan 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>®R 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
MMER MHWA>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

j<
]
=
5
S
9
S

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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Adom

Assertion

j<
]
=
5
S
9
S

OhjectPropertyAssertion HegativeObjectPropertyAssertion

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

E
]
=
5
S
9
S

DataPropertyAssertion

HegativeDataPropertyAssertion

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 O Differentindividuals O ClassAssertion O
ObjectPropertyAssertion O NegativeObjectPropertyAssertion o
DataPropertyAssertion O NegativeDataPropertyAssertion

sourcelndividual Individual
targetindividual Individual
targetValue Literal
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9.6.1 Individual Equality

G BG=BOB=N:E >3b:@B MRS =QBHFS? 5o LM:M>L MA:M :EE H?

MA> BG=B@BANBRLG :K> >JN:E MH >:<A HMA>K OABL :QBHF :EEHPF
>:<A=:L : LRGHGRF BHK MA<M BL BG :GR >QIK>LLBHG BG MA> HGN
<HGM:BGBG@ LNS§8A:G ;QBKHFE:<3=PBBMAINM :?2?><MBG@ MA>
F>:GBG@ H? MA> HGMHEH@R

E
]
=
5
S
9
S

Samelndividual +5@9#A8=1=8H5? axiomAnnotations Individual
Individual N Individual P

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

+5@9#A8=1=8H:68g a:Megan )>@ :G= )>@:G K> MA> L:F>
H;C><ML '

)>@ A:L : ;KHMA>K /M>PB>

: '6>97G(EBC9EGL FF9EG=BA
; a:hasBrother a:Meg a:Stewie

/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

'6>97G(EBC9EGL FF9ERasB&her a:Megan a:Stewie

9.6.2 Individual Inequality

G BG=BOB=N:E BG>=N9EBNEB#ABBEHEFEH5S5?F 5a LM:M>L
MA:M :EE H? MA5: BG=BOB=NKEL=B??>K>GM ?KHF >:<A HMA>K MA:
BG=BOB=NG&HLPBMA 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 =::9E9AG#A8=1=8H5 ? FaxiomAnnotations
Individual Individual N Individual P
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a:fatherOf a:Peter a:Chris

'6> = 1
E2RrG{ESCLEBL FFOEE=BA ,>M>K BL /M>PB> L ?:MA>K

,>M>K )>@ AKBL :G=/M>PB>

K> EE =B??>K>GM ?KHF >:<A
HMA>K

a:fatherOf a:Peter a:Stewie

= !

g HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-IEEHPBG@ CQI
v0 i

c '6>97G(EBC9EGL FF9EG=BA . |

-+ a:fatherOf a:Peter a:Meg o2 B =@ L ?'MA;>K

o '6> = H

; 6>97G(EBC9EGL FF9EG=BA >M>K BL AKBL L ?:MA>K

U i

g

a:Meg a:Chris  a:Stewie

=::9E9AG#AS8=|=8 H5Pefer
| 0OA> E:LM :QBHF BG MABL >Q:FIE> HGMHEH@R :QBHF:MBS>L MA>
i :LLNFIMBHG ;NM HGER ?HK MA> MAK>> G:F>L BG MA> :QBHF % °
>QM>G=>= PBMA MA> ?HEEHB:E&@G@)f:QBHNG_MMIﬂBG@ﬁ MMAMG MABL
:QBHF PHNE= BMegR:Chs: M: Ga=Stewie : K> :EE >JN:E MAENL

BGO:EB=_-MBG@ MA> NGBJN> G:F> :LLNFIMBHG :G='F:DBG@ MA> |

HA7G=BA5?'6>97G (E BClaleet i

9.6.3 Class Assertions

<E:!LL :LL>RSBEHBF9EG=BA LM:M>L MA:M MABIBGGBOB=N:E
BGLM:G<> H? MA> <E:LL >QIK>LLBHG

ClassAssertion ?5FF FF9E G=BA axiomAnnotations
ClassExpression  Individual

___________________________________________________________________________________________________

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

? = :Bri
?5FF FFOEG=a8Dog a:Brian KB:G BL : =H@

+H6 ?5FF'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 !

?5FF FF9E G=BMammal a:Brian

Page 106 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

9.6.4 Positive Object Property Assertions

IHLBMBO> H;C><M IKHI>X™MREBCOKMBHGFEIEG=BA5 '( 5
LM:M>L MA:M MA>BRGHB®B=NME= ;R MA> H;C><M(IKHI>KMR >QIK>
MH MA> BG=BOB=N:E

ObjectPropertyAssertion '6>97G(EBC9EGL FF9EG=BA
i axiomAnnotations  ObjectPropertyExpression  sourcelndividual i

E
]
=
5
S
9
S

targetindividual

Example: i

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:—iEEHPBG@ tQI
'6>97G(EBC9EGL FFO9EG=BA ] o
achasDog a:Peter  a:Brian $E5E B 5 Si@ )% 2M>K
+H6 ?5FF": :
'6>97G+B@9.5?H 9 FaEaBDg fhc@§<HMPLGTQLM At0> 1 =H@ K>
owl:Thing a:DogOwner - i

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

?5FF FF9E G=8BDogOwner a:Peter

9.6.5 Negative Object Property Assertions

G>@:MBO> H;C><M IKES3EKGRIQO>HKNBHBCOEGL FFOEG=BA
'( 5 5 LM:M>L MA:M MA>BRGGBMMB4+HNGE><M>= ;R MA> H;C><M IKFE
>QIK>LLBHWGH MA> BG=BOB=N:E

NegativeObjectPropertyAssertion
i &9;5G=19'6>97G(EBC9EGL FF9E G<oBAnnotations :
i ObjectPropertyExpression  sourcelndividual targetindividual

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?I:-|EEHPBG@ TQI
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&9;5G=19'6>97G(EBC9EGL FF9EG=BA ) i
a:hasSon a:Peter a:Meg )>@BBL GHM : LHG H? ,>M>K

0A> HGMHEH@R PHNE= ;><HF> BG<HGLBLM>GM B? BM P>K> >QM>

'LL>KMBHG

___________________________________________________________________________________________________

E
]
=
5
S
9
S

9.6.6 Positive Data Property Assertions

IHLBMBO> =:M: IKHI>KGEREBCOKGBBHFIEG=BA ( 5 ?G
LM:M>L MA:M MABIB&HBGEB=<N> ;R MA> =_M: IKHMKWR>QIK>LLBH
EBM2E&:E

DataPropertyAssertion 5G5(EBC9EGL FFO9EG=BA
i axiomAnnotations  DataPropertyExpression  sourcelndividual —targetValue :

Example: i
HGLB=>K MA> HGMHEH@R <HGLBLMBG®@ H? MA> ?HEEHPBG@ CQI
5G5(EBCY9EGL FFO9EG=BA i
achasAge a:Meg )>@ BL L>0>GM>>G R>:KL HE=
3 3xsd:integer i
+H6 ?5FF': 5
5G5+B@9.5?H9F EB@
a:hasAge i
5G5GLC9*9FGE=7G=BA
xsd:integer ;
3 3xsd:integer :G= RHNG@>K MA:G | :;HMA
xsd:maxInclusive BG<ENLBO> :K> M>>G:@>KL

3 3xsd:integer |

a:Teenager

0A> ?BKLM :QBH&Melyl BL>¢ HNG/G: Ma:bsAge RMH MA> EBM>K:E
3 3xsd:integer R MA> L><HG= :QBHF >:<A BG=BOB=N:E <HGG><

xsd:mininclusive +;C><ML MA:M K> HE=>K MA:G
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

?5FF FF9E G=a8Tlkenager a:Meg

9.6.7 Negative Data Property Assertions

E
]
=
5
S
9
S

G>@:MBO> =:M: IKHI&R MR L2 BKCOWBEHEBCIEGL FFOEG=BA (
5?G LM:M>L MA:M MABIBGHBOBHNE<M>= ;R MA> =:M: IKHI>KMR
>QIK>LLBHWGH MA>?HBM>K:E

NegativeDataPropertyAssertion &9;5G=19 5G5(EBC9EGL FF 9§E G=BA
i axiomAnnotations  DataPropertyExpression  sourcelndividual '
! targetValue

Example:

HGLB=>K MA> HGMHEH@R <HGLBLMBG@ H? MA> ?HEEHPBG@ :Q
&9:5G=19 5G5(EBC9EGL FFO9EG=BA i

| ahasAge aMeg )>@ BL GHM ?BO> R3:KL HE=
i 3 3xsd:integer ;

:LL>KMBHG

5G5(EBC9EGL FF9EGasBdge a:Meg 3 3xsd: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

Page 109 of 132 http://www.w3.0rg/TR/2009/WD-owl2-syntax-20090421/



OWL 2 Web Ontology LanguageStructural Specification and FunctionaW3C Working Draft 21 April
Style Syntax 2009

| IBG<> BM BL ::L>= HG 4)( MA> OB 2 XN SRGN: OEEHP L
' MA> >F;>==BG@ H? MA> LM:G=:K= 4)( <HFF>GML BGMH HGMHEH@

"E 2:KBHNL +3( LRGM:Q>L LN<A L MA> ?NG<MBHG:E LMRE> LRGM:
0 ?HK >F;>==BG@ <HFF>GML BGMH HGMHEH@R =H<NF>GML OA> LM
o0 <HFF>GML BL AHP>0>K =>I>G=>GM HG MA> LRGM:Q LH MA>L> :k
= =NKBG@ |:KLBG@ %G <HGMK:LM :GGHM:MBHGL :K> ?BKLM <E:LL
-E LI><B?B<:MBHG H? +3( :G= MA>BK LMKN<MNK> BL BG=>I>G=>GM
o

; Example:

:

<HFF>GML :K> GHM K>|K>L>GM>= BG MA> LMKN<MI\:'IK:E LI><B?B«<:
<HGL>JN>GMER MA>R LAHNE= ;> B@QGHK>= =NKBG@ =H<NF>GM |

GGHM:MBHGL H? +GMHEH@B>L QBHFL :G= HMA>|

+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 AABGS5G=BA annotationAnnotations
i AnnotationProperty  AnnotationValue |
annotationAnnotations N Annotation P i
i AnnotationValue Anonymousindividual OIRI OlLiteral

GGHM:MBHG QBHFL

E
]
=
5
S
9
S

+3( IKHOB=>L F>:GL MH LM:M> L>0>K:E MRI>L H? :QBHFL :;HNM
IKHI>KMB>L :L LAHPG BG "B@NK> OA>L> LM:M>F>GML :K> MK>:
HK=>K MH LBFIEB?R MA> LMKN<MNK:E LI><B?B<:MBHG H? +3(

Aodomn
Annotationfodont
SubAnnotationPropertyOf AnnotationPropertyRange i rtioh
ionPropertyDomain 1J/ar?notati?n8ubject 1 yJyannotationvalue
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 O SubAnnotationPropertyOf @]
AnnotationPropertyDomain O AnnotationPropertyRange

___________________________________________________________________________________________________

10.2.1 Annotation Assertion

G :GGHM:MBHG AABGISNGBIB& FFO9EG=BA ( BMW:&GL MA:M MA>
GGHM:MBHGHN:;@&3M HK :G :GHGRFHNL BG=BOB=N:E _ BL :GGHMN
MA> :GGHM:MBHGGKHMAKMBRGHM:3MMBHG O:EN>
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0OA> ?HEEHPBG@ :QBHF :LLB@GL : ANF:G KPersonE> <HFF>GM MH N

= : :
£ : AnnotationAssertion AABG5G=BA FF9E G = BakiomAnnotations |
)] : : . ) . :
00 i AnnotationProperty ~ AnnotationSubject ~ AnnotationValue !
= i AnnotationSubject IRl O Anonymouslndividual
o T
; Example:

O

g

AABG5G=BA FF9FEdsIanal a:Person *9CE9F9AGF
G<9 F9G B: 5?? C9BC?9

/IBG<> MA> :GGHM:MBHG BL :LLB@G>= MH :G %.% BM :IIEB>L MH

%.% OANL B? :G HGMHEH@R <HGM:BG La:Persor ‘M#BILL :G= :G BG=
::HO> <HFF>GM :IIEB>L MH ;HMA >GMBMB>L

10.2.2 Annotation Subproperties

G :GGHM:MBHG LN;IKHI6G MMBGOBHBA(EBCIEGL : (
LM:M>L MA:M MA> :GGHMBMB HG! ;IKHISHKMR H? MA> :GGHM:MBHG IK

(
iSubAnnotationPropertyOf +H6 AABG5G=BA(EBC9EGL":
i axiomAnnotations  subAnnotationProperty  superAnnotationProperty |
! subAnnotationProperty AnnotationProperty i
i superAnnotationProperty AnnotationProperty ;

10.2.3 Annotation Property Domain

G :GGHM:MBHG IKHI>KMRABHCRKEBSBAYEBESEGL B@5=A ( -
LM:M>L MA:M MA> =HF:BG H? MABLGGAPMWMBHG IKHI>KMR

AnnotationPropertyDomain AABG5G=BA(EBCY9EGL B@5=A
axiomAnnotations  AnnotationProperty  IRI

___________________________________________________________________________________________________
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10.2.4 Annotation Property Range

G :GGHM:MBHG IKHI>KMRBGG6G@=BAFBBEIEGL*5A;9 ( -
LM:M>L MA:M MA> K:G@> H? MABLOLASPMUWNMBHG IKHI>KMR

AnnotationPropertyRange AABG5G=BA(EBC9EGL*5A;9
axiomAnnotations  AnnotationProperty  IRI

E
]
=
5
S
9
S

___________________________________________________________________________________________________

#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

,KHI>KMR $B>K:K<AR :G= /BFIE> +;C><M ,KHI>KMR |

"HK :G H;C><M IKHI>KHR M@wselpopeit@Gexpression #&. ' (
BL =>?BG>= :L ?HEEHPL

X %? BL :G H;C><M (IKMIA#@IR( '6>97G#AI9EF9":
(

X BY BL H? MAB>DHIGHAIOEF9': 'PHK:G H;C><M
IKHI>SKMR#SMAE G ' (

0A> LAHOPE(AX) H? :EE H;C><M IKHI>KMRveRUKWA & BLHFGEEP LKMM. > M
<HGM:BGBIHER . '( ?HK >:<A H;C><'Nl HKH NXIMBG @ BG

G H;C><M IKHI>KMR >EibHpdsiteBBIG MA> L>M AAxB?2QBHFL
X '( BL >JNow:tdpBbjectProperty H &wl:bottomObjectProperty HK

XAX <HGM:BGL :G :QBHF H? MA> ?HKF
b +H6'6>97G(EBC9EGL': '6>97G(EBCO9EGL <5=A '(

(oA ( PBMA G HK
b+H6'6>97G(EBC9EGL': '6>97G(EBC9EGL <5=A '(
(A #&. '( PBMA G HK

b , ES5AF=G=19'6>97G(EBC9EGLHK(
b , ES5AF=G=19'6>97G(EBC9EGL #&. '(
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‘E 0A> K>E:MBHG ~ BL MA> LKIGPEAXM? KK EP MB+/G MAS> ?HEEHPBG @
sl <HG=BMBHGL ABEGL MA:M ~ AHE= ?HK
£ XBX <HGM:BGL :6H®BHF7G(EBCIEGL": '(( MA>G
o ‘(> '( AHE=L :G=
gﬂ XBX <HGM:BGL :GDH}BHFIAG'6>97G(EBCIEG="4F '(
MA%¥G ~ '( :G=2( ~ '( AHE= :G=
H XBX <HGM:BGL :@AIQBERE'6>97G(EBCI9EG=9F '(
; MA3G ° #&.'( :G=#&.'(  '( AHE= :G=

X B&% <HGM:BGL :6L@Q@®WBE=7'6>97G (EBC9BAXJ
#&. '( AHE=L :G=
XBY ° '( AHE=L #BA>G ~ #&.'( 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>KMR >B¥iiplel B&HB>? ?HK >:<A H;C><M IKHI>KMR
>SQIK>LLBHGN<A MA:M '( AHE=L BL GHM <HFIHLBM>

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

+H6'6>97G(EBCO9EGL":

'6>97G(EBC9EGL <5=A 0A> ;KHMA>K H? LHF>HG> L
a:hasFather a:hasBrother ?2:MA>K BL MA:M I>KLHG L NG<E>
a:hasUncle i

achasUncle  a:hasRelative : K>E:MBO> '

+H6 6>97G(EBCOEGL™ $:0BG@ : ;BHEH@B<:E ?:MA>K

BFIEB>L A:OBG@ : ?{MA>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

g +H6'6>97G(EBCO9EGL": $:0BG@ :G NG<E> BEIEB>L A:OBGG@
' a:hasBiologicalFather BL LBFIE> :@tasEdthed 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=
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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<>|

E
]
=
5
S
9
S

Restrictions on Datatypes.

X1:<A =:M:MRI> H<ANKIK BB ®AB& <HGM:BG>= BG MA> =:M:MRI>
=>?BG>= ;R : =:M:MRI> =>ABGBMBHG :QBHF BG

X*H =:M:MRI> =>AB6BMBI+EGA 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 =M MPRIGBLBGE LN<A MA:M ?HK >:<A :QBHF H? MA> ?F
5G5GLC9*9FGE=7G=BA :G=*>:<A =:M;MR¥x<NKKBG@ BG
* P> A:0> |

Example: i

0A> ?BKLM <HG=BMBHG >GLNKCILKMAR BIO.EG .=PM>:ENE:H::>I9EB(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<EB<BL MA>M BIG B2>?8B.60BMBHG
H?, MA>@L GHM :EEHP>= MH ;> NL>=, B_G:KBA>BM>BIB§GBMBHG H?
BEENLMK:M>= ;R MA> ?HEEHPBG@ >Q:FIE>

97?5E5G=BA 5G5@B8N

a:SSN BL : =:M:MRI>
? = d
97?5E5G=BA 5G>5@IlIm9 aTIN BL : =:M:MRI>
2 =
97?5ESG=BA  5G5GLCY raxNumber BL : =:M:MRi>

a:TaxNumber
5G5GLC9 9:=A=G=BA

a:SSN
LH<B:E L><NKBMR GNF;>K BL :
5G5GLC9*9FGE=7G=BA v '
xsd:string xsd:pattern LMKBG@ MA:M F:M<A>L MA> @BO>(

K>@NE:K >QIK>LLBHG

1 2NP1 2NP1 2NP

5G5GLCY9 9:=A=G=BA

STIN 0%* : M:Q B=>GMB?B<:MBHG
' GNF:>K NL>= BG #>KF:GR BL
5G5GLC9*9FGE=7G=BA ’ : -

xsd:string xsd:pattern LMKBG@ <HGLBLMB:G@ H? =B@
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5G5GLC9 9:=A=G=BA
a:TaxNumber 5G5-A=BA'a:SSN
a:TIN

M:Q GNF:>K BL >BMA>K : LH<B:E
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 '

E
]
=
5
S
9
S

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'.

___________________________________________________________________________________________________

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

X ' '( B? :G= HHGER(B?'( ?HK :EE H;C><M IKG+>KMB>L
"( H<<NKKAIGRE(A)G

X %'? '( AHE=L 'WA>G'( =H>L GHM AHE=

X!1:<A :QBH¥ BG MA>+HBKE>97G(EBCO9EGL":
'6>97G(EBC9EGL <5=A "("( a '( PBMA G ] ?NE?BEEL
MA> ?HEEHPBG@ <HG=BMBHGL

b '( BL >JNo&:tdpBbjectProperty HK

b G :GE ( "( HK

b'( = '( ?HK >:<A \ B\ G HK

b '( "( :G2( = '( ?HK >:<A \ B\ G HK
b'( A '( :G=2( = '"( ?HK >:<A \ B\ G
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"E OABL K>LMKB<MBHG BL G><>LL:KR BG HK=>K MH @N:K:GM>> =><B

O K>:LHGBG @ |KH;E>FL Ddddtiptich(Logict &

Bl :

o 1

;E Example: i

;c OA> F:BG @H:E H? MABL K>LMKB<MBHG BL MH |K>o:>GM <R<EB< =

O LN;IKHI>KMR :QBHFL PBMA IKHI>KMR <A:BGL HGLEB:>K MA> ?HE

) i

; +H6'6>97G(EBC9EGL": ]
'6>97G(EBC9EGL <5=A 0A> ;KHMA>K H? LHF>HG> L
a:hasFather  a:hasBrother ?:MA>K BL MA:M I>KLHG L NG<E>
a:hasUncle i
+H6'6>97G(EBC9EGL": §
'6>97G(EBC9EGL <5=A 0A> PB?> H? LHF>HG> L NG<E> BL
achasUncle  a:hasWife MA:M I>KLHG L :NGM!BG E:P

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

a:hasAuntinLaw
' ahasAuntinLaw

Example: i

%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

+H6'6>97G(EBC9EGL":

'6>97G(EBC9EGL <5=A 0A> ;KHMA>K H? LHF>HG> L
a:hasFather a:hasBrother ?2:MA>K BL MA:M I>KLHG L NG<E>
a:hasUncle
+H6'6>97G(EBC9EGL": ;
'6>97G(EBC9EGL <5=A 0OA> NG<E> H? LHF>HG> L <ABE= B
a:hasChild a:hasUncle MA:M I>KLHG L ;KHMEA>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

E
&
=
5
S
9
S

| +H6'6>97G(EBCY9EGL": §
'6>97G(EBC9EGL <5=A OA> LB;EBG@ H? LHE>HG> L <ABE=
i achasChild  a:hasSibling BL MA:M I>KLHG L <ABE=

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=BMBHGL:GKH ;C:HMBLPBH+> KKMK >QIK>LLBHG
4 K:G4 L:GHGRFHNL BG=BGBNFEl= BG=BOB=N:E
b ?HK >:<A LLAKXMBHABGHKF
'6>97G(EBC9EGL FFO9EG=BA '( 4 KBIMIAKEKL
. <ABE4& LIHHM LBL : <ABEKBB?
b ?HK >:<A I:BK H? :GHGRHHKIG B GlABNGR=M AE M
4 LBL : <ABEKBB? MA>AA xMGM:BGL :M FHLM HG>
:LL>KMBHG HMASGPHBEEIEGL FFOEG=BA '( 4 K
4 L HK6>97G(EBC9EGL FF9EG=BA '( 4L 4K
G =
b ?7HK >:<A :GHGRFHNAL KW= BRIOB = NF EIMAMAB SM
<HGM:BGL :M FHLM HG> :LL>KMBHG H? MA> ?HKF
'6>97G(EBC9EGL FF9EG=BA '( HIKK 5
'6>97G(EBC9EGL FFO9EG=BA '( 5 4 K
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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>K
:GHGRFHNL BG=BOB=N:EL BG : MK>> EBD> P:R HGI‘-LB:>K MA> ?H
'6>97G(EBC9EGL FFO9EG=BA "K:G<BL A:L LHF> NGDGHPG
a:hasChild a:Francis 4 5 <ABE-=
'6>97G(EBC9EGL FF9EG=BA
a:hasChild 4 5 a:Meg
'6>97G(EBC9EGL FF9EG=BA
a:hasChild 4 5 a:Chris
'6>97G(EBC9EGL FF9EG=BA
a:hasChild 4 5 a:Stewie

E
]
=
5
S
9
S

0OABL NGDGHPG <ABE= A:L )>@
AKBL

:G= /M>PB> L <ABE=K>G

e RaRtEEREEEE

0OA> <HGG><MBHGL ;>M RBPrar@@isBaMVed @:BlwiN : E Ga=Stewie
<:G ;> NG=>KLMHH= L : MW>5> 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

?5FF FF9EG=BA i
'6>97G+B@9.5?H 9 FaEB@ild §
'"6>97GH#AGO9EF97G=BA": ;
'6>97G"5F.5?K®8asChild a:Meg
'6>97G"5F.5?BasChild  a:Chris i
'6>97G"5F.5?BasChild a:Stewie

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

i '6>97G(EBCO9EGL FF9BEasBbling 4 6
; '6>97G(EBC9EGL FF9ERasBEmMing 4 6
i '6>97G(EBC9EGL FF9BRasSing 4 6

>~ b
(o2l I o))

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 ;>
>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( 2NG<MBHG:E L
G9KG BJ? :HA7G=BA5?

%M BL K><HFF>G=>= MA:M +3( ?NG<MBHG:E LMRB>A/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 ;> @BQO>G : ?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@ LARNIB&29& 1,0'M HMA>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>|
/RGMREC30868 /><MBHG JNEMBIE> %.%L F:R A:O> MA> L:F> :lI>
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
IITEB<: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

[1>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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&=
g languageTag @ (U+40) followed a nonempty sequence of
characters matching the langtag production from [ BCP 47]
bo - .
c nodelD a finite sequence of characters matching the
-+ BLANK_NODE_LABEL production of [ SPARQIL
S
9,
™ fulllRI an IRl 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
abbreviatedIRI a finite sequence of characters matching the
PNAME_LN production of [ SPARQI
IRI fulllRl O abbreviatedIRI
ontologyDocument N prefixDeclaration P Ontology
prefixDeclaration (E9:=K prefixName fulllRI
Ontology
"AGB?B;L bntologylRlI 1 versionIRI 2 2

directlylmportsDocuments
ontologyAnnotations
axioms

ontologyIRI IRI

versionIRI IRI

directlyimportsDocuments N #@CBEG IRI P
ontologyAnnotations N Annotation P

axioms N Axiom P

Declaration 97?5E5G=BA axiomAnnotations Entity
Entity

?5FF Class o

5G5GLC9 Datatype @]

'6>97G(EBC9E G L ObjectProperty O
5G5(EBC9EGL DataProperty 0]
AABG5G=BA(EB C9E QhnotationProperty 0]

&5 @ 98#A8=1=8H 5 ?NamedIndividual

AnnotationSubject IRl O Anonymouslindividual
AnnotationValue Anonymousindividual OIRI OLiteral
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axiomAnnotations

Annotation
AnnotationProperty
annotationAnnotations

AnnotationAxiom
AnnotationPropertyDomain

E
]
=
5
S
9
S

AnnotationAssertion
AnnotationProperty

SubAnnotationPropertyOf

subAnnotationProperty
superAnnotationProperty

AnnotationPropertyDomain

AnnotationPropertyRange

>?BGBMBHGL H? +3(

Class IRI

Datatype IRI
ObjectProperty IRI
DataProperty IRI
AnnotationProperty
Individual
NamedIndividual IRI
Anonymousindividual

Literal typedLiteral
stringLiteralWithLanguage

Page 123 of 132

N Annotation P
AABG5G=BA annotationAnnotations
AnnotationValue

N Annotation P

AnnotationAssertion
O AnnotationPropertyRange

AABG5G=BA FF9E G =Ba&iomAnnotations

AnnotationSubject  AnnotationValue

axiomAnnotations  subAnnotationProperty
AnnotationProperty
AnnotationProperty

axiomAnnotations ~ AnnotationProperty  IRI

axiomAnnotations  AnnotationProperty  IRI

NamedIndividual

nodelD

O stringLiteralNoLanguage @)

2009

O SubAnnotationPropertyOf O

+H6 AABG5G=BA(EBC9EGL":
superAnnotationProperty

AABG5G=BA(EBCY9EGL B@5=A

AABG5G=BA(EBC9EGL*5A;9

HGLMKN<ML

O Anonymousindividual
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& i

g typedLiteral lexicalForm 33 Datatype

o0 lexicalForm quotedString

= stringLiteralNoLanguage guotedsString

-E stringLiteralWithLanguage guotedString languageTag

S

9,

‘E ObjectPropertyExpression ObjectProperty O InverseObjectProperty
InverseObjectProperty '6>97G#AI9EF9": ObjectProperty
DataPropertyExpression DataProperty
DataRange

Datatype O

DatalntersectionOf O
DataUnionOf O
DataComplementOf O
DataOneOf O
DatatypeRestriction

DatalntersectionOf 5G5#AG9EF97 G =B A":DataRange
DataRange N DataRange P

DataUnionOf 5G5-A=BA": DataRange DataRange N
DataRange P

DataComplementOf 5G5 B@C?9@9AG':DataRange
DataOneOf 5G5'A9": Literal N Literal P
DatatypeRestriction 5G5GLC9*9FGE=7G =BDRatatype

constrainingFacet restrictionValue N constrainingFacet restrictionValue P

constrainingFacet IRI
restrictionValue Literal

ClassExpression

Class O

ObjectintersectionOf O ObjectUnionOf O ObjectComplementOf O
ObjectOneOf O

ObjectSomeValuesFrom O ObjectAllValuesFrom O ObjectHasValue O
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ObjectHasSelf O
ObjectMinCardinality O ObjectMaxCardinality = O ObjectExactCardinality
0]
DataSomeValuesFrom O DataAllValuesFrom O DataHasValue O
DataMinCardinality O DataMaxCardinality O DataExactCardinality

ObijectintersectionOf '6>97G#AG9EF97G=BA"'ClassExpression
ClassExpression N ClassExpression P

j<
]
=
5
S
9
S

ObjectUnionOf '6>97G-A=BA": ClassExpression
ClassExpression N ClassExpression P

ObjectComplementOf '6>97G B@C?9@9AG' ClassExpression
ObjectOneOf '6>97G'A9": Individual N Individual P
ObjectSomeValuesFrom '6>97G+B@9.5?H9F EB®@
ObjectPropertyExpression  ClassExpression

ObjectAllValuesFrom '6>97G ??.5?H9F EB@
ObjectPropertyExpression  ClassExpression

ObjectHasValue '6>97G"5F.5?H9 ObjectPropertyExpression
Individual

ObjectHasSelf '6>97G"5F+97?: ObjectPropertyExpression
ObjectMinCardinality '6>97G%=A 5E8=A5?=GL

nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

ObjectMaxCardinality '6>97G%5K 5E8=A5?=GL
nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

ObjectExactCardinality '6>97G K57G 5E8=A57?=GL
nonNegativelnteger ObjectPropertyExpression 1 ClassExpression 2

DataSomeValuesFrom 5G5+B@9.5?H9F EB@
DataPropertyExpression N DataPropertyExpression P DataRange

DataAllValuesFrom 5G5 ??.5?H9F EB@
DataPropertyExpression N DataPropertyExpression P DataRange

DataHasValue 5G5"5F.5?H9 DataPropertyExpression  Literal
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DataMinCardinality 5G5%=A 5E8=A57?=G lnonNegativelnteger
DataPropertyExpression 1 DataRange 2

DataMaxCardinality 5G5%5K 5E8=A5?=G lnonNegativelnteger
DataPropertyExpression 1 DataRange 2

DataExactCardinality 5G5 K57G 5E8=A5?=GL
nonNegativelnteger DataPropertyExpression 1 DataRange 2

E
]
=
5
S
9
S

Axiom Declaration O ClassAxiom O ObjectPropertyAxiom O
DataPropertyAxiom O DatatypeDefinition = OHasKey O Assertion O
AnnotationAxiom

ClassAxiom SubClassOf O EquivalentClasses O DisjointClasses O
DisjointUnion

SubClassOf +H6 ?5FF": axiomAnnotations
subClassExpression  superClassExpression
subClassExpression ClassExpression
superClassExpression ClassExpression

EquivalentClasses DH=15?9AG ?5FF9F axiomAnnotations
ClassExpression ClassExpression N ClassExpression P

DisjointClasses =F>B=AG ?5FF9F axiomAnnotations
ClassExpression ClassExpression N ClassExpression P

DisjointUnion =F>B=AG-A=BA axiomAnnotations Class
disjointClassExpressions
disjointClassExpressions ClassExpression ClassExpression N

ClassExpression P

ObjectPropertyAxiom
SubObjectPropertyOf O EquivalentObjectProperties @]
DisjointObjectProperties O InverseObjectProperties O
ObjectPropertyDomain O ObjectPropertyRange O
FunctionalObjectProperty O InverseFunctionalObjectProperty @)
ReflexiveObjectProperty O IrreflexiveObjectProperty O
SymmetricObjectProperty O AsymmetricObjectProperty 0]
TransitiveObjectProperty
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b =

£

?.u SubObjectPropertyOf +H6'6>97G(EBC9EGL":

c axiomAnnotations  subObjectPropertyExpression

-E superObjectPropertyExpression

o subObjectPropertyExpression ObjectPropertyExpression 0]

; propertyExpressionChain

9] propertyExpressionChain '6>97G(EBC9EGL <5=A

™, ObjectPropertyExpression  ObjectPropertyExpression N

; ObjectPropertyExpression P
superObjectPropertyExpression ObjectPropertyExpression
EquivalentObjectProperties DH=I5?9AG'6>97G(EBC9EG=9
axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression N
ObjectPropertyExpression P
DisjointObjectProperties =F>B=AG'6>97G(EBC9EG=9F
axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression N
ObjectPropertyExpression P

axiomAnnotations  ObjectPropertyExpression  ClassExpression

ObjectPropertyRange '6>97G(EBC9EGL*5A;9
axiomAnnotations  ObjectPropertyExpression  ClassExpression

InverseObjectProperties #AI9EF9'6>97G(EBC9EG=9F
axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression

FunctionalObjectProperty HA7G=BA5?'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

InverseFunctionalObjectProperty
#AI9EF9 HA7G=BA5?'6>97G (E B C&ier@Annotations
ObjectPropertyExpression

ReflexiveObjectProperty *9:?29K=19'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

IrreflexiveObjectProperty #EE9:?9K=19'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

SymmetricObjectProperty +L@@9GE=7'6>97G(EBC9EGL
axiomAnnotations  ObjectPropertyExpression

F
ObjectPropertyDomain '6>97G(EBC9EGL B@5=A
AsymmetricObjectProperty FL@@9GE=7'6>97G(EBC9EGL
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axiomAnnotations  ObjectPropertyExpression

TransitiveObjectProperty ,EBAF=G=19'6>97G(EBCY9EGL
axiomAnnotations  ObjectPropertyExpression

DataPropertyAxiom

SubDataPropertyOf O EquivalentDataProperties O
DisjointDataProperties O

DataPropertyDomain O DataPropertyRange O FunctionalDataProperty

E
]
=
5
S
9
S

SubDataPropertyOf +H6 5G5(EBC9EGL': axiomAnnotations
subDataPropertyExpression  superDataPropertyExpression
subDataPropertyExpression DataPropertyExpression
superDataPropertyExpression DataPropertyExpression
EquivalentDataProperties DH=I5?9AG 5G5(EBC9EG=9F

axiomAnnotations  DataPropertyExpression  DataPropertyExpression N
DataPropertyExpression P

DisjointDataProperties =F>B=AG 5G5(EBC9EG=9F
axiomAnnotations  DataPropertyExpression  DataPropertyExpression N
DataPropertyExpression P

DataPropertyDomain 5G5(EBC9EGL B @ 5= AxiomAnnotations
DataPropertyExpression  ClassExpression

DataPropertyRange 5G5(EBC9EGL*5A;9 axiomAnnotations
DataPropertyExpression  DataRange

FunctionalDataProperty HA7G=BA5? 5G5(EBC9EGL
axiomAnnotations  DataPropertyExpression

DatatypeDefinition 5G5GLC9 9:=A=G =B AaxiomAnnotations
Datatype DataRange

HasKey "S5F$9L axiomAnnotations  ClassExpression N
ObjectPropertyExpression P N DataPropertyExpression P

___________________________________________________________________________________________________
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Assertion
Samelndividual O Differentindividuals O ClassAssertion O
ObjectPropertyAssertion O NegativeObjectPropertyAssertion o
DataPropertyAssertion O NegativeDataPropertyAssertion

sourcelndividual Individual

targetindividual Individual

targetValue Literal

Samelndividual +5@9#A8=1=8H5? axiomAnnotations Individual

Individual N Individual P

Differentindividuals =::9E9AG#A8=1=8H5?FaxiomAnnotations
Individual Individual N Individual P

ClassAssertion ?5FF FF9EG=BA axiomAnnotations
ClassExpression Individual

ObjectPropertyAssertion '6>97G(EBC9EGL FF9EG=BA
axiomAnnotations  ObjectPropertyExpression  sourcelndividual
targetindividual

NegativeObjectPropertyAssertion
&9;5G=19'6>97G(EBC9EGL FF9E @doBAnnotations
ObjectPropertyExpression  sourcelndividual targetindividual

DataPropertyAssertion 5G5(EBC9EGL FFO9EG=BA
axiomAnnotations  DataPropertyExpression  sourcelndividual targetValue

NegativeDataPropertyAssertion
axiomAnnotations  DataPropertyExpression  sourcelndividual
targetValue

&9;5G=19 5G5(EBC9EGL FF9

2009

I1>G=BQ ,HLM (:LM :EE A:G@>L

EG=BA

,>K MA> P:KGBG®@ BG :G :M KBLDwldat&EThreGAML MASGG:F> H?
<A:G @ >sd:NekeTime MH <HG?HKF MH MA> G:F> MA:M PBEE ;
FIE>F>GM:MBHGL K> >QI><M>= MH NL> MABL G>P G:F> BGLM>:=
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%G=>Q

Editor's Note: 0A> BG=>Q PBEE ;> <K>:M>= ?HK MA> ?BG:E O>KLBHG H

<DGHPE>=@F>GML

0OA> LM:KMBG@ IHBGM ?HK MA> =>0*»EHIFFESM HK? +3( P:L MA>
LN:FBLLBHWMEL>E? : K>LNEM H? NL>K :G= =>0>EHI>K ?>>=;:<D :G= [
BG?HKF:MBHG @:MA2X(>EQI NKBEGE MAG= BK><MBHGL +3(!
SBHKDLAHI LHYRAB>PHKDBG@ @KHNILHELMIKB 6+ BBHKHEE>M A >

3>:+GM 3HKDBG@ #KHNI

OABL =H<NF>GM A:L ;>>G IKH=N<>= ;R MA> +3( BHKDBG@ #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>0OB>PL

0OA> 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 AKBLMIE
1GBO>KLBMV => 2>KL:BEE>L /M -N>GMBG :G= (%.)) /[/:G=KH $:PD
$>KF:G 3 I!. %) .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<KA>LM>K ,>M>K " ,:M>E /<AG>B=>K >EE (:;L .>L>:K<A E<:M
NMM>G;>K@ /<B>G<> HFFHGL 1EB /:MME>K 1GBO>KLBMR H? )
/I<AG>B=>K "6% )BD>/FBMA E:KD ,:KLB: !'0:G 3:EE:<> *%/0

+K: <> HKIHK:MBHG 3> PHNE= :ELH EBD> MH MA:GD I|I:LM F>F;>
@KHNI &>K>FR :KKHEE &BF $>G=E>K 2BINE ":LAR:I

S>?2>K>G<>L

*HKF:MBO> .>?7>K>G<>L

[BCP 47]
BCP 47 - Tags for Identifying Languages ,ABEEBIL ) :OBL >=L %!0"
/>IM>F;>K

[ISO 8601:2004]
ISO 8601:2004. Representations of dates and times. %/+ % GM>KG:MBHG:E
+K@:GBS:MBHG ?HK /M:G=:K=BS:MBHG
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[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

addition of new parts. [Geneva]: International Organization for

Standardization. %/+ % GM>KG:MBHG:E +tK@:GBS:MBHG ?HK /M:G=:K=
[RFC 2119]

RFEC 2119: Key words for use in RFCs to Indicate Requirement Levels

*>MPHKD 3HKDBG@ #KHNI / K:=G>K %GM>KG>M >LM NKK>C

E
]
=
5
S
9
S

[RFC3629]
UTE-8, a transformation format of ISO 10646 " 5>K@>:N *HO>F;>K
[RFC3987]
RFC 3987 - Internationalized Resource ldentifiers (IRIS) ) N>KLM :G=)
INB@G:K= %!0" &:GN:KR
[RDF]
Resource Description Framework (RDF): Concepts and Abstract Syntax
#K:A:F '"ERG> :G= &>K>FR & :KKHEE >=L 3 .><HFF>G=:MBH
">'KN:KR
[RDF Test Cases]
RDF TestCases &:G #K:GM :G= :0> ><D>MM >=L 3 S><HFF>G=:\
">:KN:KR
[SPARQL]
SPARQL Query Language for RDE 'KB< ,KN= AHFF>:NQ :G= G=R
/>:;HKG> >=L 3 .><HFF>G=:MBHG &:GN:KR

[RDF:TEXT]
rdf:text: A Datatype for Internationalized Text & B> :H Q>E ,HEE>K>L HKBL
JHMBD 3 3HKDBG@ K:?MAMMIIKBRPP P HK®@ 0. 3 K=?
M>QM (:M>LM O>KLBHAMMBEPPP M HK@ 0. K=? M>QM
[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
[UNICODE]
The Unicode Standard O0A> 1GB<H=> HGLHKMBNF 2>KLBHG %/ *
L NI=:M>= ?KHF MBF> MH MBF> ;R MA> IN;EB<:MBHC
O>KLBHGIAMWMA> PPP NGB<H=> HK@ NGB<MHKk MMN>GE:M=LM>KLBF
O>KLBHG :G= :==BMBHG:E BG?HKF:MBHG HG O>KLBHGL H? MA>
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
[XML Schema Datatypes]
W3C XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes
,>M>KLHG / #:H Y:EAHMK: ) /I>K;>K@ )<-N>>G $ / OAH
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[OWL 2 Direct Semantics]
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