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May Be Superseded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/.
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No Endorsement

Publication as a Editor's 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.
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MSGG?NLC= +<D?=N ,LIJ?LNC?M
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c '?SM
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*2ANCP? +<D?=N ,LIJ?LNS MM?LNCIHM
JAMCNCP? N: . LIJ?LNS MM?LNCIHM

o
3
i

)
7,

.
0

=

L™

LLl

)

2

b
b
b
b

ool o i ol o i o 2 il o il o i o i o i o i o il o i o i o i o i o i o i o

O T T OTUTUT

Page 5 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009
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O 0837
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=; F F ? >stiNhd@u?al specification © CM CH>?J?H>?HN |I@ NB? =IH=L?N? ?R=B;HA
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yFFIQM @IL ; =F?;L M?J;L;NCIH |@ NB? ?MM?HNC;F @?;NOL?M |@ |
L?F;N?> NI ;HS J;LNC=0OF;L MSHN;R "OLNB?LGIL? MO=B ; MNLO=N
+3( JLIPC>?M NB? @IOH>;NCIH @IL NB? CGJF?G?HN;NCIH @ +3(

%M ;H> L?;MIH?LM ;=B +3( IHNIFIAS L?JL?M?HN?> ;M ;H CHMN
=IH=?JNO;F MNLO=NOL? =;H <? =|HP 9l\M\ 2 RDE Mapbin¢i8. " AL;IJB 7
=IHP?LM?FS GIMN +3( IHNIFIAC?M L?JL?M?HN?> ;M . " AL;JBM =

CHNI NB? =IH=?JNO;F MNLO=NOL?OGYWL.@ RIHFMapBithiNBCM >I=0G?HN 7

O0BCM >I=0G?HN ;F Muncter@Ste ntdB 72QBC=B =FIM?FS @IFFIQM NB?
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ﬁ NB? G;JJCHAM @LIG ;H> CHNI NB? . " 4)( ?R=B;HA? MSHN;R ;H> N

E JLI@GCF?M 1@ +3( IH=L?N? MSHN;R?M MO=B ;M NB? @OH=NCIH;
JLIPC>? @?;NOL?M HIN @IOH> CH NB? MNLO=NOL;F MJ?=C@C=;NC

ﬂ i <<L?PC;NCHA %.%M

"E "CH;FFS NBCM >I=0G?HN >?2@CH?M +3( (" NB? MO<M?N 1@ +3(

0 =IGJON;NCIH;F JLIJ?LNC?M !;=B . " AL;JB I<N;CH?> <S ;JJFSCHA |

i’ NI ;H +3( ( IHNIFIAS =;H <? =IHP?LN?> <;=E CHNI NB? =IH=?JNO;

-_E >?@CH?> CH NBCM >I=0G?HN <S G?;HM Q&Q/LRRRFL?P?LM? . " G;JJC
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Y Entites MO=B ;M =F;MM?M JLIJ?LNC?M ;H> CH>CPC>0O;FM ;L~
%.%M 0B?S @ILGt&Bs?| @L CHs CHNNCIFFPAS ;H> =IHMNCNON? NB? <
?F?G?HNM |@ ;H IHNIFIAS "laPReRQiGIFAP? <? =G-MN ¥ NI
L?JL?M?HN NB? M?N 1@ ;FF J?1JF? /Ge&mMQIFS NB? I<D?=N .
=;H <? OM?> NI L?JL?M?HN NB? J;L?HN =BCF> L?F;NCIHMBC.
CH>CPPeter;£#;H <? OM?> NI L?JL?M?HN ; J;LNC=0OF;L J?LMIH -
"Peter"

Y Expressions L?JL?M?HN =IGJF?R HINCIHM CH NB? >IG;CH <?CHA
"IL ?R;GJIlass pxpression >?M=LC<?M ; M?N |@ CH>CPC>0O;FM CH
NB? L?MNLC=NCIHM IH NB? CH>CPC>0;FM =B;L;=N?LCMNC=]

Y Axioms ;L? MN;N?G?HNM NB;N ;L? ;MM?LN?> NI <? NLO? CH NB"”
>?M=LC<?> "IL ?R;GslubPassaiioHAH,? =;H MN;N? NB;N NB?
=F;®®Mudent CM ; MO<=F;MM dRersd®B? =F; MM

0B?M? NBL?? MSHN;=NC= =;N?AILC?dficdlI;OM?@& NISPRIL?MM NB?
IHNIFIAC?M ~ NB;N CM NB?S ;L? CHN?LJL?N?> OH>?L ; JL?=CM?FS
FFIQM OM?@OF CH@?L?H=?M NI <? >L;QHPete,CMR;BIJF? C@ ;H CH
CHMN ;H=? | @a:StBdent F;;IN&eM8tudent CM ; MO <=afPedh |®B?H @LIG

NB? +3( M?G;HNC=M IH? &Peter CIMC FFMN BHNC HiiRMsdd=? | @

%H ;>>CNCIH ?HNCNC?M ;RCIGavdnotatédt CHNHB(AC?M =;H <?
?R;GJIF? ; =F;MM =;H <? ACP?H ; BOG;H L?;>;<F? F;<?F NB;N JLIP(
>?M=LCJIJNCP? H;G? @IL NB? =F;MM HHIN;NCIHM B;P? HI 7@ @ ?=N
;H IHNIFIAS " NB;N CM @IL NB? JOLJIM?M I@ NB? +3( M?G;HNC=
NL?;N?> ;M HIN <?CHA JL?M?HN %HMN?;> NB? OM? I|@ ;HHIN;NCI
;JJFC=;NCIHM NB;N OM? +3( "IL ?R;GJF? ; AL;JBC=;F OM?L CHN
NI PCMO;FCT? ; =F;MM OMCHA IH? |@ CNM F;<?FM

"CH;FFS +3( JLIPC>?M <;MC= MOJJILN @IL IHNIFIAS GI>OF;LCT,;|
+3( IHNIFOASH CGJILN ;HINB?L +3Q ;HENNBDAWS A;CH ;==?MM NI
s FF ?HNCNC?M ?RJIJL?MMXIHM ;H> ;RCIGM CH

0BCM >I=0G?HN >?@CH?M NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +
@IL +3( NB? <?B;PCIL I@ >;N;NSJ? G;JM ;H> +3( ( +HFS NB?
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>I=0G?HN L?F;N?> NI NB?M? NBL?? JOLJIM?M ;L? HILG;NCP? O0B?
>[=0G?HN ;L? CH@ILG;NCP? ;H> ;HS J;LN |@ NB? >I=O0G?HN NB;N |
M CH@ILG;NCP? CM HIN HILG;NCP? "OLNB?L NB? CH@ILG;F >?M

l@ +3( =IHMNLO=NM CH NBCM >I=0G?HN ;L? CBWILG;NCP? NB?
2 Direct Semantics8 ;H> NB? . " OWI?2RDF-Based Semantics8 ;L ?

JL?=CM?FS MJ?=C@C?> CH M?J;L;N? >I=OG?HNM

0B? CN;FC=CT MwuskE t89riadt >shbuld should not ;Hmay ;L? OM?> NI
MJ?=C@S HILG;NCP? @?;NOL?M 1@ +3( >I=OG?HNM ;H> NIIFM ;H
MJ?=C@C?> CHEC?211987

,L?FCGCH;LS ?@CHCNCIHM

OBCM M?=NCIH JL?M?HNM =?LN;CH JL?FCGCH;LS >?2@CHCNCIHM N
>1=0G?HN

INLO=NOL;F /J?=C@C=;NCIH

0B? MNLO=NOL;F MJ?=C@C=;NCIHI@ +3( =IHMCMNM I@ ;FF NB?
;H> NB? HINCIH 1@ MNLO=NOL;F ?KOCP;F?H=? ACP?H <?FIQ %N C
>I=0G?HN NI JL?=CM?FS MJ?=C@S NB? MNLO=NOL? I@ +3( IHNIF
I<M?LP;<F? <?B;PCIL 1@ +3( NIyl <;M>*E8NMNLI%M ;H> IL
CHN?LH;F MNIL;A? GI>?F IH NB? MNLO=N@y ;FMIJ2BC®@Z=;NCIH BI
; =IGJF?N?FS >C@Q@?L?HN ;JJLI;=B ;M FIHA ;M CNM I<M?LP;<F? <?
IH? MJ?=C@C?> CH NBCM >I=0G?HN

0B? MNLO=NOL;F MJ?=C@C=;NCIH CM >?2@CH?> OMCHA NB? 1HC@
UML8 ;H> NB? HIN;NCIH OM?> CM =IGJ;NC<F? QCNB NB? )?N; +<D?
KMOE8 OBCM >I=OG?HN OM?M IHFS ; P?LS MCGJF? @ILG 1@ 1)( =F;I
;L? 2RJI?=N?> NI <? ?;MCFS OH>?LMN;H>;<F? <S L?;>?LM @;GCFC;
=IH=?JNM |@ 1<D?=N ILC?HN?> MSMN?GM O0B? @IFFIQCHA FCMN N
HIN;NCIH OM?> CH NBCM >I=0G?HN

YOB? H;G?M I@ NB? 1)( =F;MM?M @LIG NB? MNLO=NOL;F MJ?=
CH <IF> @IHN
YOB? H;G?M I@ ;<MNL;=N 1)( =F;MM?M C ? 1)( =F;MM?M NB;|
CHN?H>?> NI <? CHMN;HNC;N?> ;L? QLCNN?H CH <IF> ;H> C
Y %HMN;H=?M @ NB? 1)( =F;MM?M I@ NB? MNLO=NOL;F MJ?=C
<S ;MMI=C;NCIHM G;HS |@ QBC=B ;L? |@ NB? IH? NI G;HS N.
QBIM? H;G? CM JU?sl?8eliveccSNB;N CM NB?CL P;FO? CM
>?N?LGCH?> <;M?> IH NB? P;FO? |@ INB?L ;MMI=C;NCIHM ;H
3B?NB?L NB? I<D?=NM J;LNC=CJ;NCHA CH ;MMI=C;NCIHM ;L?
L?J?NCNCIHM ;L? ;FFIQ?> CM G;>? =F?;L <S NB? @IFFIQCHA
=IHP?HNCIHM
c S >@;0FN ;FF ;MMI=C;NCIHM ;L? M?NM NB;N CM NB
;L? OHIL>?L?> ;H> L?J?NCNCIHM ;L? >CM;FFIQ?>
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¢ 0B Pordered,nonunique } i NNLC<ON? CM JF;=?> H?RN NI NB
i MMI=C;NCIH ?H>M NB;N ;L? IL>?L?> ;H> CH QBC=B L?J
FFIQ?> /O=B ;MMI=C;NCIHM B;P? NB? M?G;HNC=M 1@

0B? H;LL;NCP? CH NBCM >I=0G?HN I@N?H L?@7?LM NI P;LCIOM J;L
MJ?=C@C=;NCIH 0B?M? L?@?L?H=?M ;L? G;CHFS CHN?H>?> NI <?
I@N?H <? CHN?LJL?N?> ;M MN;N?G?HNM ;<ION NB? CHMN;H=?M 1@
MNLO=NOL;F MJ?=C@C=;NCIH 3B?H JL?=CMCIH CM L?KOCL?> MO
OMCHA NB? @OH=NCIH;F MNSF? MSNKEIR; H@BIGIBR ICM?F?@;EIM?> CH
J;LNM 1@ NBCM >I=0G?HN %H IL>?L NI ;PIC> =IH@OMCIH NB? N?
L?@7?L NI ?F?G?HNM 1@ NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3(
CM OM?> NI L?@?L NI +3/[(?2=NE]MM?M M??

Example: i

0B? M?HN?H=? OBI?CC:NH>,BPCCH>NZDNEH:?CI@:;IHB@?:(EHMMLMNID

M ; MN;N?GPHKCNMMNB;RHMN;H=7? I@IrNinZJa[L)(E@WI;MI—MCHEMN;H=?

l@ NB? 1)(CBsMMi> NB?L? CM ;H CHMN;H=? I@ NB? 1)( =F;MM
ClassAssertion NB;N =IHHQEBMOBCM MN;N?G?HN =;H <? =;JNOL?> JL?=
OMCHA NB? MNLO=NO ICj&sshs3&rtiod(@C)=;NCIH ;M

1

+<D?eiNM»2 @LIG NB? MNLO=NOL;BtrittuPaiyequiCatenil C @1 NIB??
@IFFIQCHA =IH>CNCIHM BIF>

Y Y%o@;H»2 ;L? ;NIGC= P;FO?M MO=B ;M MNLCHAM IL CHN?A?LM
MNLO=NOL;FFS ?KOCP;F?HN C@ NB?S ;L? ?KO;F ;==IL>CHA
l@ NB? L?MJ?=NCP? 1)( NSJ?

Y Y%@;H»2 ;L? OHIL>?L?> ;MMI=C;NCIHM QCNBION L?J?NCNCIHM
MNLO=NOL;FFS ?KOCP;F?¢6iNCKI@IR|LB-RPLGPHN 2AIROCP;F?HN I
MIG? ?F?GB8HNMI@C=? P?LM,;

Y Y%o@;H»2 ;L? IL>?L?> ;MMI=C;NCIHM QCNB L?J?NCNCIHM NB?S
?KOCP;F?HN C@ NB?S =IHN;CH NB? M;G? HOG<?L |@ ?F?G?H
@ CM MNLO=NOL;FFS ?KOCP pgF DHOWN Bl INBB?M?,677GCH N? R®@

Y %@;H»2 ;L? CHMN;H=?M I@ 1)( =F;MM?M @LIG NB? MNLO=NOL
NB?S ;L? MNLO=NOL;FFS ?KOCP;F?HN C@

C <IN®B ;H»2 ;L? CHMN;H=?M |l@ NB? M;G? 1)( =F;MM ;H>
c ?;,=B ;MMI=CoONCMIM®LO=NOL;FFS ?KOCP;F?HN NI NB?
SILL?MJIH>CHA ;Mod ;:3HC; NCIH? [R? L M ;

0B? HINCIH 1@ MNLO=NOL;F ?KOCP;F?H=? CM OM?> NBLIOABION N
P;,LCIOM =IH>CNCIHM IH NB? MNLO=NOL? I@ +3( IHNIFIAC?M *IN
MSHN;=NC= L;NB?L NB;H ; M?G;HNC= HINCIH * NB;N CM CN =1GJ;
NB;H NB?CL G?;HCHA OH>?L ; @ILG;F M?G;HNC=M
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0B? =F;MM ?RJL?MMCIH
ObjectUnionOf( a:Person a:Animal )

CM MNLO=NOL;FFS ?KOCP;F?HN NI NB? =F;MM ?RJLEI?MMCIH
ObjectUnionOf( a:Animal  a:Person )

<?=;0M? NB? IL>?L 1@ NB? ?F?G?HNM CH ;H OHIL>?L?> ;MMI=C;N
%H =IHNL;MN NB? =F;MM ?RJL?MMCIH

ObjectUnionOf( a:Person  ObjectComplementOf( a:Person )

)

o
3
i

)
7,

.
0

=

L™

LLl

)

2

CM HIN MNLO=NOL ;6w Shig< OFCRt ANPBHIND AB NB? NQI ?RJL?MMCIHM ;L
M?G;HNC=;FFS ?KOCP;F?HN

/[?NM QLCNN?H CH IH? @ NB? ?R=B;HA? MSHN;R?M ? A 4)(IL . "
H?=?MM;LCFS ?RJ?=N?> NI <? >08fdd<N??@CEGTH,;0PFCR BN HM
IHNIFIAS >I=OG?HNM QLCNN?H CH MO=B MSHN;R?M ;L? =IHP?LN?>
1)( =F;MM?M |@ NB? MNLO=NOL;F MJ?=C@C=;NCIH

Example:

?RIL?MMCIH

H IHNIFIAS QLCNN?H CH @OH=NCIH;F MNSF? MSHN;R =;H =IHN;C
ObjectUnionOf( a:Person a:Animal a:Animal )

ObjectUnionOf( a:Person a:Animal )

* *IN;NCIH

#L;GG;LM CH NBCM >I=0G?HN ;L? QLCNN?H OMCHA NB? *" HIN;NC
O;<F?

Tablel. 0OB? *" *IN;NCIH
| Construct | sSyntax || Example
N?LGCH:F MSG<IF l;"z}]chHFA' I';"o? >K 'grPHﬁe;tR//{?ange'

: M?2N @ N?LGCH iM_]'::.gglF & finite sequence of
>?M=LC<?> CH 'HA '&’M B characters
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matching the PNAME_LN
production of [SPARQL]

[HIHN?LGCH;F MSG<IFM@ ; = ? |[ClassExpression |

[T?2LI IL GIL? |=OLFS <L TMssExpression } |
MKO;L? .

T?2LI IL IH? <L;:E?NM[ ClassExpression ]

[;FN?LH;NCP? |P?LNC=;F|Asskrtion | Declaration |

0B? @IFFIQCHA =B;L;=oWliitddls ;L? =;FF?>

Y= 1

Y( 1

Y) 1

Y< 1

Y> 1 1

Y@ 1

YA 1o
Whitespace CM ; G;RCG;F M?KO?H=? |@ MJ;=? 1 BILCTIHN;F N;< 1
1 'H> =;LLC;A? L?NOLH 1 =B;L;=N?LM HI'N 1==OLLCHA QCNBC
=B;L;=N?doMment CM ; G;RCG;F M?KO?H=? |@ =B;L;=K?LM NB;N MN;LI
1 =B;L;=N?L HIN ?H=FIM?®% CH;HJ:;QL!I@B;L;=N?LM ;H>
NB;N =IHN;CHM H?CNB?L ; FCH? @??> 1 HIL ; =;LLC;A? L?NOLH
3BCN?MJ;=? ;H> =IGG?HNM =;HHIN I==OL QCNBCH N?LGCH;F MSG<
=IGG?HNM =;H I==0L <?NQ??H ;HS NQI N?LGCH ;BusiSG<IFM :H> :F

<? CAHIL?> 3BAWPMIGHNLI>O=?> <?NQ??H ; J;CLI@ N?LGCH;F M
NB? @CLMN MSG<IF >I?M HIN ?H> ;H> NB? M?=IH> MSG<IF >I?M HI

%HN?A?LM B;L;=N?LM /NLCHAM (;HAO;A? O0;AM ;H

*IHH? A;NCP? CHN?A?LM ;L? >?2@CH?> ;M OMO;F

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

B;L;=N?LM ;H> MNLCHAM ;L? >?@ CHRDERLAINNLBERAML;&? Q;S ;M CH 7
character CM ;H ;NIGC= OHCN I@ =IGGOHC=;NCIH 0B? MNLO=NOL? |I@
@OLNB?L MJ?=C@C?> CH NBCM >1=0G?HN INB?L NB;H NI HIN? NB
1IHCP?LM;F B;L;=N?L /?N 1SQO/IECI:0846 BCHIN ?PKOCP;F?HNFS ;
IHC=1>? =I>2UNICOBA87 !;=B =B;mustN®;IN=B NBBRILI>O=NCIH

@LIG 4XMLB 1>? JICHNM ;L? QLCNN?H ;M1 @IFFIQ?> <S NB? B?R
@ NB? =1>?siM@QHKWM ; @CHCN? M?KO?H=? I@ngtBI@sN?LM ;H> NB?
MNLCHA CM NB? HOG<?L I@ =B;L;=N?LM CH CN 0QlI MNLCHAM ;L?
=IHN;CH ?R;=NFS NB? M;G? =B;L;=N?LM CH ?R;=NFS NB? M;G? M?k
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QLCNN?H <S ?H=FIMCHA NB?G CH >I0<F? KOIN?M 1 ;H> OMCH/
NLCJF?M ?M=;JCHRDEPesBCd3&S R BN I7 ?H=1>? MNLCHAM =IHN;CHCHA KC
*IN? NB;N NB? >?@CHCNCIH <?FIQ ;FFIQM ; MNLCHA NI MJ;H M?P?

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

i (U+5C, U+22) and \\ (U+5C, U+5C), enclosed in a pair of "
(U+22) characters

(;HAO;A? N;AM ;L? OM?> NI C>?HNC@S NB? F;HAO;A? CH QBC=B ;
0B?S ;L? >?@CH?> CH NBRDMPG\INIQTERAIMB CRIBT=B BOFFIQM 7
478 (;HAO;A? N;AM ;L? QLCNN?H <S J@?l?H>€EBA ;NBI?2G QCNB NB?

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

*I>?2 % M ;L? OM?> NI C>?HNC@S ;HIbhbiGndddd CH>CPC>0;FM ;E;
RDF Concepts 8

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

+HNIFIAC?M ;H> NB?CL ?F?G?HNM ;L? C>?HNC@C?> OMCHA %HN?I
%>?HNC @ QRRECBH87%8 . BB OM +3( ?RN?H>M +3( QBC=B OM?M 1HCQ@
.?MIOL=? %>?HNC@C?LMusti<BM<MIFEBN®.% ? HIN L?F;NCP? %H |
MNLO=NOL;F MJ?=C@C=;NCIH %URMNWIN(GEF;MMLOQRPHNIM<E NB?

MNLO=NOL;FFS ?KOCP;F?HN C@ ;H> IHFS C@ NB?CL MNLCHA L?JL

%.%M =;H <? QLCNN?H ;M @OFF %.%M <S ?H=FIMCHA NB?G CH ; J;
1 ! =B;L;=N?LM 0B?M? =B;L;=N?LM ;L? HIN J;LN 1@ NB? %.% <O
KOIN;NCIH JOLJIM?M NI C>?HNC@S ;H %.% ;M ; @OFF %.%

FN?LH;NCP?FS %.%M =;H <? ;<<ISPRROIN?>0IMNEEM ,?H¢ 7IH?
=; Heclare ; prefixnamepn: ° NB;N CM ; JIMMC<FS ?GJNS MNLCHA @IFFIQ?~
1 =B;L;=N?L ~ <S ;MMI=CQr&icIRIAIC N BCIN B H) Bol. 6? MNLCHA
L?JL?M?HN;NCIHPFEHNMEIPRM «& NB? L?G;AHEHA<ZB;L;=N?LM
;<<L?PC;Nfre ;MS ; MFCABN ;<OM? |@ N?LGCHIFIAS ; JL?@CR H;G7~
NI L?@7?L NI NB? JL?@CR %.% NB;N CM ;MMI=C;N?> QCNB NB? JL?
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‘M :H %.% QBIM? MNLCHA L?JL?M?HN;NCIH MN;LNM QCNB NB? JL*"
JL?@CRpH:GRP? NSJC=;FFS MBILN?H?> NI F?MM P?L<IM? JBL:M?M M
QCNB ph? @CR

%@ ; =IH=L?N? MSHN;R OM?M NBCM %shauld<ldUPEC?’NCIH G?=B;HCM(
MOCN;<F? G?=B;HCMG @IL >?=F;LCHA JL?@CR H;G?M "OLNB?LGIIL
HIN L?JL?M?HN?> CH NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3( ;
CGIJF?G?HNuUBCRBWL<CN NB? M;G? I<M?LP;<F? <?B;PCIL ;M C@ ;FF
%.%M Q?L? ?RJ;H>?> CHNI @OFF %.%M >OLCHA J;LMCHA IH=L?N
" 4)( /ISHNRRFSyntax8 ;FFIQ %.%M NI <? ;<<L?PC;N?> CH L?F;NCIH |
NB? >I=OG?HN NB?S ;L? =IHN;CH?> CH %@ OM?> MO=B G?=B;HC
@LIG NB? ;<IP? >?M=LC<?> ;<<L?PC;NCIH G?=B;HCMG O0B? ;<<L?P
MSHN;=NC= @ILG 1@ KO;FC@C?> H;G?M @LIG XBIR 4)( *;G?MJ;=?M
Namespaces8 NB?L?@IL? CN CM #£IGNs hEmbspdce® @H?c N
localname OBCM ;<<L?PC;NCIH G?=B;HCMG BIQ?P?L CM CH>?J?H>?
H:G?MJ;=?M ;H> =:H <? OH>?LMNII> ;M ; MCGJF? G;=LI G?=B;HCMC
JL?@CR H;G?M QCNB NB? ;MMI=C;N?> %.%M

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

0;<F? >7?=F;L?M NB? JL?@CR H;G?M NB;N ;L? =IGGIHFS OM?> NBI
MJ?=C@C=;NCIH

Table2. ?=F;L;NCIHM |@ NB? /IN;H>;L> ,L?@CR *;G?M

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

%.%M QC N Bdf] kdPs@xSR ? MHowl: =1 HM N C Nré€sbr?ed\/Bcabulary | @
+3( M >?M=LC<?> CH NB? @IFFIQCHA M?=NCIHM NB? %.%M @L
PI=;<OF;LS NB;N ;L? FCMN?> CH 0;<F? B;P? MJ?=C;F NL?;NG?HN

Table3. .?M?LP?> 21=;<OF;LS 1@ +3( QCNB /J?=C

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

+HNIFIAC?M

H +3( ontology CM ;:H CHMN@H®BGogy 1)( =F;MM @LIG NB? MNLO=NOL;F
MJ?=C@C=;NCIH 1@ +3( MBIQH CH "CAOL? NB;N M;NCM@C?M =2
<?FIQ 0B? G:CH =IGJIH?HN 1@ :H +3( IHNIFIAS CM CNM M?N 1@ :
MNLO=NOL? 1@ QBC=B CM >?M2ENETH 2GHOGI2 NB2N.NCM I EE; NCIH
<?NQ??H ;H IHNIFIAS ;H> CNM ;RCIGM CM ; M?N ;H IHNIFIAS =;HH
'RCIGM NB:;N ;L? MNLO=NOL;FFS ?KOCP:F?HN J:LN @LIG ;RCIGM
=IHN:CH IHNIFIAS ;HHIN:NCIHM :M >?M=NC4R> ;E# GB2S>?N:CF CH
=:H ;FMI CGJILN INB?L IHNIFIAC?MICIMi >?M=LC<?> CH

Figurel. 0OB? /NLO=NOL? I@ +3( +HNIFIAC?M

0B? @IFFIQCHA FCMN MOGG;LCTO?EMHF? KB € =2+ NG NVC, NHOW IRES; NN | < 7
+3( IHNIFIAS

YOmust M;NCM@S NB? L?MNLC=NCIHM IH NB? JL?M?H=? 1@ NB?
P?LMCIH %. 2 Nl HG

Y !; = BDatalntersectionOf ; H PataUnionOf CBImust M;NCM @S NB?
L?MNLC=NCAHNMCEBH HG/ ?2=NCIH L?MJ?=NCP?FS

Y !'; = BDataSomeValuesFrom ; H PataAllvaluesFrom =F; MM ?RJL?MMCIH CH
Omust M;NCM@S NB? L?MNINCHNC HHW aNIA G4

L?MJ?=NCP?FS

Page 14 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

Y !'; = BDataPropertyRange ;RCIGO@iHst M;NCM @S NB? L?MNLC=NCIH @LI
[?2=NCIH

Y I'; = BDatatypeDefinition ;RCIGO@Wst M;NCM @S NB? L?MNLC=NCIHM @L
[2=NCIH

Y I;=Baskey ;RCIGOQidst M;NCM @S NB? LAIMANNCHNCIH @LIG

Y!;=B)>CL?=NFS CGOhust?M; SEN@S ;FF I@ NB?M? L?MNLC=NCI
Q?FF

0B? @IFFIQCHA FCMN MOGG;LCT?M ;FF NB? OIBMCNCIHM NB;N ;H
L?KOCL?> NI M;NCM@S NI <? ;H +3( ( IHNIFIAS

YOB? IHNIFIAS %.% ;H> NB? P?L MOt M. NCU@ S INNBP?HN | @
L?MNLC=NCIHM IH OM;A? |@ NB? L2MPCPP?> PI=;<OF;LS @LIG

Y1;=B >;N;NSJ? ;H> ?2; OBMEEM?NCAM @S NB? L?MNLC=NCIHM @L]I
[2=NCIH,;H¥?2=NCIH L?MJ?=NCP?FS

Y!1;=B ?HNONSSt®HP? ;H %.% M;NCM@SCHA NB? L?MNLC=NCIHM
@ NB? L?M?LP?> PI=;<OF.;LS @LIG /?=NCIHM

YOmust M;NCM@S NB? NSIJCHA2=NOMML;CHNM @LIG

Y 1; = BDatatypeRestriction C®must M;NCM@S NB? L?MNLC=NCIH IH NB?
=IHMNL;CHCHA J/@=NXNM @IMEB?=NCP?FS

YOmust M;NCM@S NB? AFI<;H2A=MWNHC=NCIH @LIG

Y !;=B0' >CL?=NFS CGOhustM; BREM@S ;FF |@ NB?M? L?MNLC=NCI
Q?FF

H CHMID; H@ ?\0BiGlogy 1)( =F:May B;P? =IHMCMN?HN >?=F:L;NCIHM ;M
MJ?=C@C2NCMH BIQ?P?L NBCM CM HIN MNL®=MFS H?=?MM;LS NI
+3( IHNIFIAS

+HNIFIAS %.% ;H> 2?LMCIH %.%

1'=B IHNImbx B ;P ? ohtologyIRI QBC=B CM OM?> NI C>?HNC@S ;H IHNIF
;H THNIFIAS B;M ;H IHNIFIAS rfay %> >NEB\?C Il H NF v&SsiBn IR?

QBC=B CM OM?> NI C>?HNC@S NB? P?LMChtayl&@ NBONHNIFIAS OB~
H??> HIN <? ?KO;F NI NB? IHNIFIAS %.% H IHMNBEFIAS QCNBION ;H
not =IHN;CH ; P?LMCIH %.%

%.%M @LIG NB? L?M?hisProt KIZ ECDF>LM ;H IHNIFIAS %.% IL ; P?LM(
%.% |l@ ;H +3( ( IHNIFIAS

0B? @IFFIQCHA FCMN JLIPC>?M =IHP?HNCIHM @IL =BIIMCHA IHNII
CH +3( IHNIFIAC?M OBCM MJ?=C@C=;NCIH JLIPC>?M HI G?=B;HC
=IHMNL;CHNM ;=LIMM NB? ?HNCL? 3shoulBBOM7?PRB?&3KNI NIIFM
>?N?=N JLI<KF?GM CH IHNIFIAC?M NB?S JLI=?MM

Y%@ ;H IHNIFIAS B;M ;H IHNIFIAS %.% <ON HI P?LMCIH %.% I
IHNIFIAS QCNB NB? M;G? IHNIFIAShtuldnok OQRICHMINP?LMCIH % . %

Y%@ ;H IHNIFIAS B;M <INB ;H IHNIFIAS %.% ;H> ; P?LMCIH % .
IHNIFIAS QCNB NB? M;G? IHNIFIAS %.%shpdiegndtB? M;G? P?LMC
?RCMN
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Y FF INB?L =IG<CH;NCIHM I@ NB? IHNIFIAS %.% ;H> P?LMCIH
NI <? OHCKO? O0OBOM NQI >nta@B) PR ?HINI HHNNFFASCR MO ; H>
HI P?LMCIH %.% MCGCF;LFS ;H IHNIFIAS magN;CHCHA IHFS
=I?7RCMN QCNB ;HINB?L IHNIFIAS QCNB NB? M;G? IHNIFIAS %
P?LMCIH %.%

0B? IHNIFIAS %.% ;H> NB? P?LMCIH %.% NIA?NB?L C>?HNC@S ; J;
ontology series © NB? M?N I@ ;FF NB? P?LMCIHM 1@ ; J;LNC=0OF;L IHNIFI
; =IGGIH IHNIFIAS %.% %H ?;=B IHNIFIAS M?LC?M ?R;=NFS IH? IF
L?A;L>?> MrréhBIMH? /NLO=NOL;FFS ; P?LMCIH I@ ; J;LNC=0OF;L IHN
CHMN;H=Dnt@gNBY( =F;MM @LIG NB? MNLO=NOL;F MJ?=C@C=;NCIH
M?2LC?M ;L? HIN L?JL?M?HN?> ?RJFC=CNFS CH NB? MNLO=NOL;F N
?RCMN IHFS ;M ; MC>? 2@@7?=N 1@ NB? H;GCHA =IHP?HNCIHM >?M
@IFFIQCHA M?=NCIHM

+HNIFIAS |=0G?HNM

o
(4]
i

)
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.
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=

L™

LLl

)

2

H +3( IHNIFIAS CM ;H ;<MNL;=N HINCIH >?@CH?> CH N?LGM 1@
MJ?=C@C=;NCIH !;=B IHNIFIASotdbgyMdtumeht N @B QBNB ;H
JBSMC=;FFS =IHN;CHM NB? IHNIFIAS MNIL?> CH ; J;,LNC=0OF;L Q;S
>I=0G?HN L?@F?=NM NB? ?RJ?=N;NCIH NB;N ; F;LA? HOG<?L 1@ |
CH JBSMC=;F N?RN >I=OG?HNM QLCNN?H CH IH? @ NB? MSHN;R?
BIQ?P?L ;L? @L?? NI >?PCM? INB?L NSJ?M 1@ IHNIFIAS >I=0G?HN
CHNLI>O=? INB?L Q;SM 1@ JBSMC=;FFS MNILCHA IHNIFIAC?M

+HNIFIAS >I=OG?HNM ;L? HIN L?JL?M?HN?> CH NB? MNLO=NOL;F N
yH> NB? MJ?=C@C=;NCIH 1@ +3( G;E?M IHFS NB? @IFFIQCHA NQI
NB?CL H;NOL?

Y!;=B IHNIFIAS >I=0G?HN =;H <? ;==?MM?> PC; ;H %.% <S G?;
;JIJLIJLC;N? JLINI=IF

Y !;=B IHNIFIAS >I=O0G?HN =;H <? =IHP?LN?> CH MIG? Q?FF >?
;H IHNIFIAS C ? CHNI ;BntGlégM N)KH =T INDMMN@ R I G NB?
MNLO=NOL;F MJ?=C@C=;NCIH

Example:

H +3( NIIF GCABN JO<FCMB ;H IHNIFIAS ;M ; N?RN >I=0G?HN Q|
P @OH=NCIH;F MNSF2=NGHN;IR> ME>?MMC<F? PC; NB?E%.%

© <http://www.example.com/ontology> H +3( NIIF =IOF> ;FMI >?PCM? ; M=B?G"
@IL MNILCHA +3( IHNIFIAC?M CH ; L?F;NCIH;F >;N;<;M? %H MO:
i MO<M?N 1@ NB? >;N;<;M? L?JL?M?HNCHA NB? CH@JLG;NCIH ;<IOl
P =ILL?MJIH>M NI IH? IHNIFIAS >I=0G?HN 0l JLIPC>? ; G?=B;HCMG
! NB?M? IHNIFIAS >I=0OG?HNM NB? +3( NIIF MBIOF> C>?HNC@S >
MO<M?NM QCNB >CMNCH=N %.%M

0B? IHNIFIAS >I=0G?HN O@houttt KFPN;-FHABMC<F? PC; NB? %.%M
>?N?LGCH?> <S NB? @QIFFIQCHA LOF?M
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Y@ |1?M HIN =IHN;CH ;H IHNIFIAS %.% ;H> =IHM?KO?HNFS (
=IHN;CH ; P?LMCIH %.% ?CNB?L N B 20HmBYyBL? IHNIFIAS >1=0G*
i ==?MMC<F? PC; ;HS %.%

Y ¥%Wa=IHN;CHM ;H IHOIIEOANS 4 .P0? LMCIH %.% NB?H NB? IHNIFIA
>|=0G?HNshio@d <? ;==?2MMC<F?@C; NB? %.%

Y ¥%Wa@a=IHN;CHM ;H IHQIIFHAS RB?WMEIHNB 2 NB? IHNIFIAS
>|=0G?HNsho@d <? ;==?MMC<F?WCQ@WOBRBNBR.OEIM?NE®
=OLL?HN P?LMCIH Il@ NB? IHNIGIASBVMHLEBM IHOINBIAB? % .%
>|=0G?HNsho@d ;FMI <? ;==?2MMC<FK® PC; NB? %.%

OBOM NB? >I=OG?HN =IHN;CHCHA NB? =OLL?HN P?LMCIH I@ ;H IH
% .Gbshould <? ;==?MMOKFOIPRE=?MM ; J;LNC=Q®H;LIHP? HPC P | @

NI EHIQ NB;N P?LMCIMN MNP?2UMBIAIAAS % I=OG?HbBhdu@ NB? P?LMCIH
NB?H <? ;==?MWMC<F? PC,;

<http://www.example.com/my> <ON HI P?LMCIH %.% MBIOF> <? ;==?MMC<F?
% Sittp://www.example.com/my> %H =IHNL;MN ;H IHNIFIAS >I=0G?HN I@ ;F
IHNIFIAS NB;N =IHN;CH Mhttpt/\vaAM drahdpe.ctminy> ; H> ; :

P ? L M C I<ittpt/vdvw.example.com/my/2.0> MBIOF> <? ;==?MMC<FE? PC; NB? %.%
<http://www.example.com/my/2.0> %H <INB =;M?M NB? IHNIFIAS >I=0G?HN WV
<? ;==?MMC<F? PC; NB? L?MJ?=NCP? %.%M OMCHA!NB? $00, JLIN

___________________________________________________________________________________________________

+3( NIIFM QCFF I@N?H H??> NI CGJF?G?HN @OH=NCIH;FCNS MO:
JLI=?MMCHA QB?L? IHNIFIAS >I=OG?HNM G;S <? MNIL?> ;N ;>>L?]
NB? IH?M >C=N;N?> <S NB?CL IHNIFIAS %.%why,H> P?LMCIH %.%M

CGJF?G fediféction G?=B;HCMG QB?H ; NIIF CM OM?> NI ;==?MM ;H IHI
>I=OG?HNI;NN®&?%ayl E?>CLR+N >C @ @DIL,H+N; &= M NB?
IHNIFIAS >1=00I?CIHMRANZ;;> 0B? L?MOFN I@ ;==?MMCHA NB? IHNIFIZ

P@Mlmust <? NB? M;G? ;M C@ NB? IHNIFIAS"QRNB2EGPMMAH PX;

NB? IHNIFIAS >I=OG?HN CM =IHP?LN?> C Rhould W |MCVMFR®SS NB? IHN
NB? NBL?? =IH>CNCIHM @LIG NB? <?ACHHCHA |I@ NBCM M?=NCIH
IHNIFIAS >I=0OG?HN Q?L?P ;9=2MNC=CKL L?>CL?=NCIH G?=B;HCMG
MJ?=C@C?> " NBCM CM ;MMOG?> NI <? CGIJF?G?HN;NCIH >?J?H>?l

Example:

0l ?H;<F? 1@@ FCH? JLI=?MMCHA ;H IHNIFIAS >I=0G?HN NB;N " ;
i ;<IP? LOF?M ° MBIOF> <?<http/AMMdéantpke.a/my> GCABI‘@I <?

: MNIL?> CH ; @ C F ?<fike#RicalomRGofd/example.owl> 01 ;

;==?MM NBCM IHNIFIAS >I=0G?HN ;H +3( NIIF GCABN L?>CL?=N

<http://www.example.com/my> ;H> ;=NO;FFS ;==?MM NB? IHNIFIAS >I=0G?HN
<file://lusr/local/ontologies/example.owl> 0B? IHNIFIAS I<N;CH?> ;;@N?L ;==2MMC
NB? IHNIFIAS >I=OG?HN MBIOF> M;NCM@S NB? OMG:);F ;==?MMC<C

IHNIFIAS =IHN;CHM IHFS NB? IHNIFIAS %.% NB?H NB? IHNIFIAS 9
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ﬁ i<http://www.example.com/my> iH> C@ NB? IHNIFIAS =IHN;CHM <INB NB? IH|
[y 1 %.% ;H> NB? P?LMCIH %.% NB?H IH? @ NB?G MBIC:)F> <? ?KO;F 1
ﬂl'— i <http://www.example.com/my> ;
o
:‘5 2?LMCIHCHA @ +3( +HNIFIAC?M
";' 0B? =IHP?HNCIAHM @HIGIPC>? ; MCGJF? G?=B;HCMG @IL P?LMCIHC
< IHNIFIAC?M H IHNIFIAS M?LC?M CM C>?HNC@C?> OMCHA ;H IHI
L P?LMCIH CH NB? M?LC?M CM ;MMCAH?> ; >C@Q@?L?HN P?LMCIH %.
U NB? IHNIFIAS L?JL?M?HNCHA NB? =Ghdulitkle P2+ M\CNMIKE € @? NPBC?;, M?LC
) NB? IHNIFIAS %.% ;H> C@ JL?M?HN PC; CNM P?LMCIH %.% ;M Q~?
@ NB? JL?PCIGHMuld X?M,GHPM MC<F? MIF?FS PC; NB?CL L?MJ?=NCP
; %.%M 3B?H ; H?2Q (PP NNBCIHHNIFIAS M?LC?M CM =L?;N?> NB? IHNII
>|=0G?HNsho@d L?JF;=? NB? IH? ;==?MMC<F? PC; NB? IHNIFIAS %.%
should ;FMI <? ;==?MMC<F? PC; CNM P?LMCIH %.%
Example:

0B? IHNIFIAS >I=0G?HN =IHN;CHCHA NB? =OLL?HN !P?LMCIH 1@ ;}
i GCABN <? ;==7?M M C <IFtp://Rn@v.eNBrpleesostimy> M Q?FF ;Mi PC; NB?

' P?2LMCIH MJ 2htp:@vew.edanfile.com/my/2.0> 3B?H ; H?Q P?LMCIH CM
=L?;N?> NB? IHNIFIAS >I=OG?HN I@ NB? JL?PCIOM P?LMCIH MBI
i ;==7? MM C <[tp:/@w.example.com/my/2.0> NB? IHNIFIAS >I=0OG?HN I@ NB?

' H?Q P?LMCIH =sHitp:fwwwidxa@nple.com/my/3.0> MBIOF> <? G;>?

i ==?MM C < F ?<Rtp://wamNeBample.com/my> ; H >
<http://www.example.com/my/3.0> ;

%GJILNM

H +3( IHNIFIAS =;H CGJILN INB?L IHNIFIAC?M CH IL>?L NI A;CH
?HNCNC?M ?RJL?MMCIHM ;H> ;RCIGM NBOM JLIPC>CHA NB? <;M
GI>OF;LCT;NCIH

Example: i

MMOG? NB;N IH? Q;HNM NI >?M=LC<? L?M?;L=B JLiD’?:NM ;<ION
i CH@QILG;NCIH ;<ION NB? JLID?=NM ;H> NB? >CM?,Mi?M CH NB? M;(
1 =0G<?LMIG? 0B?L?@IL? IH? GCABN =LO;NPONMPAM2NP?MINIFIAS
P oH> ; M?J;L;N? KINdFOANSILID?=NM 0B QIBRPFCAOSTHN:

¢ IL>?L NI A;CH ;==?MM NI NB? =F;MM?M L?JL?M?HNCE;HA >CM?;M?M
NB? >CM?;, M?QIBRHIGLCNCHA NB? ;RCIGM 1@
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"LIG ; JBSMC=;F JICHN I@ PC?Q ;H IHNIFIAS =IHN;CHM ; M?N 1@ ¢
; M NddéttlylmportsDocuments ;MMI=C;NCIH NB?M? %.%M C>?HNC@S NB? |
>|=0OG?HNM I@ NB? >CL?=NFS CGJILN22dNGCIRIAE?M ;M MJ?=C@C?~
F I A Cdire¢tly imports L?F;NCIH <?NQ??H IHNIFIAC?M MBIQH CH "CAOL?
directlylmports ;MMI=C;NCIH CM I<N;CH?> <S ;==?MMCHA NB? >CL?=NF
>|=0G?HNM ;H> =IHP?LNCHA NB?G CHNI + &fportsHNIFIMCIHM 0B? FIA
<?NQ??H IHNIFIAC?M MBIQHmpdras" CML=C;NRINBZM NB? NL;HMCNC
=FIMOL? |@ >CL?=NFS CGJILNM dieddyltrpekt® L;H 3mpdtM I=C;NCIHM

;L? MBIQH ;M >?LCP?> ;MMI=C;NCIHM MCH=? NB?CL P;FO?M ;L? >
N BdectlyimportsDocuments ;MMI=C;NCIH +HNIFIAS >I=OG?HNM OMO;FFS I
directlylmportsDocuments ;MMI=C;NCIH % H dirdddyihippksN ; NB ?

imports ;MMI=C;NCIHM ;L? NSJC=;FFS HIN MNIL?> CH IHNIFIAS >1=00G
>?N?LGCH?> >OLCHA J;LMCHACVMHMI?=C@C?> CH

Example:

0B? @IFFIQCHA IHNIFIAS >I=0G?HN =IHN;CHM ;H I
IHNIFIAS =IHN;CH?> CH NB? IHNIFIAS >I=0OG?HN ;=
<http://www.example.com/my/2.0>

HNIFIAS NB;N >
?MMC<F? PC;

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

0B? %.%M C>?HNC@SCHA NB? IHNIFIAS >I=0G?HNM
=;H <? L?>CL?=N?> ;M2=NVCAHCYR>?RHGJF? CH IL>?L
NB? ;<IP? G?HNCIH?> IHNIFIAS >I=0G?HN @LIG ; F|
<http://www.example.com/my/2.0> GCABN <? L ?>Gile?fdi/realN | i
ontologies/imported.v20.owl> *IN? NB;N NBCM =;H <? >|H? QG:NBION =B;HAC
IHNIFIAS >I=OG?HN I@ NB? CGJILNCHA IHNIFIAS i

OB fmportclosure |@ ;H IHNOFJIMS, M?N =IGINHEHEHANB? IHNIFIAC?M NB;N
OCGJILNM 0B? CGJIQbhoulE hgtGLAN@ H | HMNWFIRO2ZMO =B
NB;N

YO1 ;H®2 ;L? > C@Q@?L?HN IHNIFIAS P?LMCIHM @LIG NB? M;G? |
IL

YO1 =IHN;CHM ;H IHNIFIA®%Lindampbitie®iti QCNB NB? P;FO?
?KO;F NI 2CNB?L NB? IHNIFIAS %2% IL NB? P?LMCIH %.% 1@

OB axiomclosure 1@ ;H IHNOFJOMSNB? MG;FF?MN M?N NB;N =IHN;CHM ;FF
@LIG ?;=B IFDNCHAB? CGIJILNDFAMBLFA@HIHSGIOM CH>CPC>0;FM
standardized apart ° NB;N CM NB? ;HIHSGIOM CH>CPC>0;FM @LIG >C@ @
NB? CGJILN <F{MON2RA@?> ;M <?CHA/2ENC@®P? I@PHN@RMRPRB?L
>?N;CFM
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+HNIFIAS HHIN;NCIHM

H +3( IHNIFIAS =IHN;CHM ; M?N |@ ;HHIN;NCIHM O0B?M? =;H <? (
CH@ILG;NCIH QCNB ;H IHNIFIAS " @IL ?R;GJF? NB? IHNIFIAS =L7?;I
>CM=0O0MM?> CH GR=ENEPNPCEBCHHHIN;NCIH =IHMCMNM |I@ ;H ;HHIN;
JLIJ?LNS ;H> ;H ;HHIN;NCIH P;FO? ;H> NB? F;NN?L =;H <? ; FCN?l
HIHSGIOM CH>CPC>0O;F

i ontologyAnnotations  :={  Annotation }

+3( JLIPC>?M M?P?L;F <OCFN CH ;HHIN;NCIH JLIJ?LNC?M @IL IH
OM;A? 1@ NB?M? ;HHIN;NCIH JLIJ?LNC?M IH ?HNCNC?M INB?L NB;l
>CM=10L;A?>

o
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2

Y 0B ®wl:priorVersion ;HHIN;NCIH JLIJ?LNS MJ?=C@C?M NB? %.% 1@
P?LMCIH I@ NB? =IHN;CHCHA IHNIFIAS

Y 0 B 8wl:backwardCompatibleWith ;HHIN;NCIH JLIJ?LNS MJ?=C@C?M NB?
; JLCIL P?LMCIH 1@ NB? =IHN;CHCHA IHNIFIAS NB;N CM =I1GJ
=OLL?HN P?LMCIH I@ NB? =IHN;CHCHA IHNIFIAS

Y 0B 8wl:iincompatibleWith ;HHIN;NCIH JLIJ?LNS MJ?=C@C?M NB? %.% |
P?LMCIH @ NB? =IHN;CHCHA IHNIFIAS NB;N CM CH=I1GJ;NC<
P?LMCIH I@ NB? =IHN;CHCHA IHNIFIAS

;HIHC=;F ,;LMCHA I1@ +3( +HNIFIAC?M

);HS +3( NIIFM H??> ohtolbg@@aidihg™ NB? JLI=?MM |I@ =IHP?LNCHA
yH THNIFIAS >1=OG?HN QLCNN?H CH ; J;LNC=0OF;L MSHN;R CHNI ;H
?J?H>CHA IH NB? MSHN;R OM?> NB? IHNIFIAS J;LM?L G;S H??> N
;L? OM?> CH NB? IHNIFIAS ;M ?HNCNC?M |@ QBC=B NSJ? 0OBCM N
?RNL;=N?> @LIG >?=F;L;NCIHM ~ ;RCIGM NB;N ;MMI=C;N? %.%M QC
L?@°?22ANNCIH@IL GIL? CH@ILG;NCIH ;<ION >?=F;L;NCIHM

Example: i
H IHNIFIAS J;LM?L @IL NB? IHNIFIAS >I=OG?HNM QLCNN?H CH N
?H=IOHN?L NB? @IFFIQCHA NLCJF?M

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

"LIG NBCM ;RCIG ;FIH? CN GQidarentQf €EM? ;H QBDNBWIUL ; >;N;
JLIJ?LNS [ H>aZBRNBWL =F;MM IL ; >;N;NSJ? %H IL>?L NI >CM;G<
NB? NSJ?M I@ NB?M? %.%M NB? J;LM?L H??>M NI FIIE ;N NB? >?
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IHNIFIAS >I=OG?HN <?CHA J;LM?> ;M Q?FF ;M NBII\:/I? CH NB? >CL
CGJILN?> IHNIFIAS >I=OG?HNM

%H +3( NB?L? CM HI L?KOCL?G?HN @IL ; >?=F;L;NCIH 1@ :H ?HN(
JL?=?>? NB? ?HNCNS M OM;A? CH IHNIFIAS >I=0G?HNM @OLNB?L
?2HNCNC?M =:H <? JF;=?> CH CGJILN?> IHNIFIAS >I=0G?HNM ;H> C
<? =S=FC= %H IL>?L NI JL?=CM?FS >?@CH? NB? L?MOFN |@ IHNIF
MJ?=C@C=;NCIH >? @ Cahonivhl NaBsthgH | NC #i3 (1 @ J ; LmAy? L

CGJF?G?HN J;LMCHA CH ;HS Q;S CN =BIIM?M ;M FIHA :M CN JLI>C
MNLO=NOL;FFS ?KOCP;F?HN NI NB? L?MOFN 1@ =;HIHC=;F J;LMCH

H +3( IHNIFIAS =ILL?MJIH>CHA NI ;IDdHN+PMMBC<XEDBECHN
ACP?H51% ., <? I<N;CH?> OMC H®andhBa p@dirg-FJ QIGIR M M FF
MN?JM |@ NBraugt R MOMFM?MM@OFFS =IGJF?N?>

CP1 );E?AlDoc ;H®Processed ?KO;F NI NB? ?GJNS M?N ;H> G;E?
ToProcess ?KO;F NI NB? M?N =IHN;GHCHA IHFS NB? %.%

CP2 3BCTFoProcess CM HIN ?GJIJNS L?GIP? |, i@ LIL& CONNI ;;IHS> %C %@
CM HIN =IHNdCésSed CHPL@ILG NB? @QIFFIQCHA MN?JM

CpP21 .?NLC?P? NB? IHNIFDA® IGN G/IFPN C @ E R IGH
CP 22 IMCHA NB? LOF?M 1@ NB? L?BI?ZPMHNIBSGIN?R ;H;FST?

NB? DeelfD)) @ >?=F;L;NCIHM ?RIJBCACNRB?2IM?”W?HN CH

ImpD) 1@ %.%M 1@ IHNIFIAS >I=0OG?HM®MM >CL?=NFS CGJIL
CP 2.3 >>D| NAlIDoc ;>BNProcessed ;H> ;>> ?2:=B %.% @LIG

Imp(Di) NToProcess

CP3 "IL ?;=B IHNIFIAS BPIEAIGOEHN?L@ILG NB? @IFFIQCHA MN?JM

CP 3.1 IGJON? NBIID&PIN ;M NB? OHCIH De@(Dy B R BN
M?Redi(D’) @IL ?;=B IHNIFIAD>NBONGECHWIN >CL?=NFS IL
CH>CL?=NFS @OGJHNNBTHININ |@ ;FF >?=F;L;NCIHM FCN\

0;<F?  "IL ;H +3(  ( IHNIFAMRC(NBRsM? N
M;NCM@S NB? NSIJCHA2=NCMML;CHNM @LIG

CP 3.2 L?:N? ;H CHOAN@{#0BiGogy 1)( =F;MM @LIG NB?
MNLO=NOL;F MJ?=C@C=;NCIH

CP 3.3 1IMCHA NB? LOF?M |1@ NB? L?B2A>HN MBYN?R H;FST?

<S CHMN;HNC;NCHA ;JJLIJLC;N? =F;MM?M @LIG NB? MN

MJ?=C@C=;NCIH 1M? NMDecRrRj|L>R®IIEMCAD ;N ?

%.%9M C@ HARXx<X?>IIGMMC<F? NI >CM;G<CAO;N? ;FF %.%M
CP4 "IL ?;=B J;CL @ IHNIFIBS ;HIBDGAIBHNIO=B NB;N

NB? F;NN?L CM >CL?=NFS CGJOpNAN+ NBR®I NB? @ILG?L ;>>
directlylmports ;MMI=C;NApEH 1@

CP5 "IL ?;=B IHNIFIAS BIGAIBoeH M ? Nimgdt® ;MMI=C;NCIH
|@p NI NB? NL;HMCN C Pdrestlylirdad ?; M@ INE?NADIH 1 @
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CP6 "IL ?;=B IHNIFIAS BIGAIGoEHNRHMOL®GPNBVIN,H +3(
IHNIFIAS ~ NB;MMSEM;NCM@S ;FF NB? L?MNNC+NCIHM FCMN?

%N CM CGJILN;HN NI OH>?LMN;H> NB;N =;HIHC=;F J;LMCHA G?L?F
J;LMCHA JLI=?MM ;H> NB;N ;H CG Ay GINHNGRTPHNIBEC M3JLI=?MM

CH HOG?LIOM Q;SM %H IL>?L NI ?H;<F? ?@@C=C?HN J;LMCHA +3
?H=10L;A?> NI QLCN? IHNIFIAC?M CHNI >I=O0G?HNM <S JF;=CHA ;F
<?@IL? NB? ;RCIGM NB;N OM? NB?M? %.%M BIQ?P?L NBCM CM HI
=IH@ILG;H="?

"OH=NCIH;F /INSF? /SHN;R

functional-style syntax ontology document CM ; M?KO?H=? |@ 1HC=1>? =B;L;=N?L
UNICODES8 ;==?MMC<F? PC; MIG? %.% <S G?;HM |@ NB? MN;H>;L> JL
CNM N?RN GomNctogyDbtubdh? JLI>O=NCIH 1@ NB? AL;GG;L >2@CH?> CF
MJ?=C@C=;NCIH >I=0G?HN ;H> CN =;H <? =IHP?LN?> CHNI ;H IHN
=;HIHC=;F J;LMCHA JLI=?2MNMNEIMH>CKNB?CH ;LNM 1@ NBCM
MJI?=C@C=;NCIH >I=0G?HN @OH=NCIH;F foudFoOX MM SHN ;R IHNIFIA
NB? 10" ? H=RBCI &

ontologyDocument :={ prefixDeclaration } Ontology
prefixDeclaration = 'Prefix’ (' prefixName '=' fulllRl )
Ontology =

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

directlyimportsDocuments

ontologyAnnotations

axioms

'y

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

1:=B J;LN I1@ NB? IHNIFIAS >I|=efkBddla@tod= B ClHO NBC | H

>?2=F;L?M ; JL?@CR H;G? ;H> ;MMI=C;N?M CN QCNB ; JL?@CR %.%
must =IHN;CH ;N GIMN IH? MO=B >?=F;L;NCisthotL>P=F@R H;G? ;H>
- JL?@CR H:G? FCMN?> CH 0;<F? ,L?@CR >?=F;L;NCIHM :L? OM?
2RJ;H> ;<<L?PC;N?> %.%M CH NB? IHNIFIAS >I=0G?HN > NB;N CM

>I=0G?HN G ;N =BiEeMatedRB ?2JLI1>0O=NCIH ~ CHNI @OFF %.%M OBCM CM
@IFFIQM

YOB? ;<<L?PC;N?> %.% CM MJIBrCN ICBINUI;LONLO@® CIR ;Hi;>5 ?
CH=FO>CHA NB2®B;L;=N?L ° ;H> NB? LMG@CHKIIQALHALN
NB? 1 =B;L;=N?L
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Y%@®CM HIN IH? |@ NB? MN;H>;L> JL?@CR H;G?M FCMN?> CH
JL?@CR >?=F;L;NCIHM 1@ NB? IHNIFhuS =IHQEXCHIN <?CHA J;l

SubClassOf(  :Child owl:Thing )

ﬁ >?=F;L;N@iH,M@ML=C;NCHA CN Q®NB ; JL?@CR %.%
E YOB? L?MOFNCHA @OFF %.% CM I<N;CH?> <S =IH=;N?H;NCHA
ﬂ @ QCiBOB? L?MORNEKA %P C> %.%
(7, iExample: i
IE 0B? @IFFIQCHA CM ; @OH=NCIH;F MNSF? MSHN;R IEHNIFIAS >[=0C
o . IHNIFIAS QCNB N B ZhttptMNuiAl.&xamife #om/ontologyl> 0B? %.%
L] i <http://www.example.com/ontologyl#> CM ;MMI=C;N?> QCNB:N®BBBL?@CR H;G?
E ECM NB? JL?@CR H;G? =IHMCMNCHA IHFS 1@ ; =IFIH =B;L;=N?L )
. ?GJIJNS IL >?@;0FN OBCM IHNIFIAS CGJILNM ;H IHNIFIAS QBIM!
9 | >I=0G?HN MBIOF> <? shttp:AWhW.exanile.com/ontology2> ;H> €N
(s i =IHN;CHM ;H IHNIFIAS ;HHIN;NCIH JLIPC>CHA ; F;<‘;?F @IL NB? IHI
: MO<=F;MM ;RCIG 0B? ;€kild2XP\C;NR> % CHNI NB? @OFF %.%
; i<http://www.exampIe.com/ontoIogyl#ChiId> >OLCHA J;LMCHA 0B? JL?@CR H;G?
rowl: 1==0LM CH 0;<F? tH> NB?2L?@IL? >I?M HIN H??> NI <? ?RJFC-=
i NB? IHNIFIAS >1=0G?HN
Prefix(:(=  <http://www.example.com/ontologyl1#> )
i Ontology(  <http://lwww.example.com/ontology1>
: Import(  <http://www.example.com/ontology2> )
Annotation( rdfs:label "An example")

'N;NSJ? );IM

+3( IHNIFIAC?M =;H L?@?L NI >;N; P;FO?M MO=B ;M MNLCHAM IL
MO=B P;FO?M @abatypeFF?N;NSJ?M =;H <? OM?> CH +3( IHNIFIAC?M
>?M=LC42=NIHH !;=B >;N;NSJ? CM C>?HNC@C?> <S ;H %.% ;H> CM
@IFFIQCHA =IGJIH?HNM

Y OB@aluespace CM NB? M?N @ P;FO?M 1@ NB? >;N;NSJ? !F?G?HI
P;FO? MJ;=7? ;ldateevaRIES? >

Y OB f&xicalspace CM ; M?N |l@ MNLCHAM NB;N =;H <? OM?> NI L?@"
P;FO?M 1!'=B G?G<?L |@ NB? F?RI&rcaFoih]; #>CON=CHMF?> ;
G;JJ?> NI ; J;LNC=0OF;L >;N; P;FO?

Y OBfacetspace CM ; M?N 1@ J;CLH V@ QB @VMLEH %.%

=; F F ZBnstraining facet ;H»CM ;H ;L<CNL;LS >;N; P;FO? =;FF?> NB?
constrainingvalue !;=B MO=B J;CL CM G;JJ?> NI ; MO<M?N I@ NB?
MJ;=? 1@ NB? >;N;NSJ?

M?2N 1@ >:N:NSJ?M MOJJILN?> < Slatatyfe MdH 2ABCM €;¥ FPEN ; ;
MSHN;=NC= =IHMNLO=N ~ NB;N CM CN CM HIN OM?> >CL?=NFS NI
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;7 Q;S NB;N M;S =F;MM?M ;H> >;N;NSJ?M ;L? ?=;0M? |@ NB;N ; >
L?JL?M?HN?> CH NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3(

O0B? L?MN @ NBCM M?=NCIH >?2@CH?”M ; JOW@=0F;L >;N;NSJ? G;J
datatypemap QBC=B FCMNM NB? >;N;NSJ?M NB;N =;H <? OM?> CH +3(
JIMN >;N;NSJ?M ;L? N;E?H @LIG NB? M?N I@ 4)( /=B?G; ;N;NSJ?M
XML Schema Datatypes8 <O N/ MEMNCIHCH +3( IH@ILGWH2? 7

Conformance 8 NB? . " MJ?=RO® ConcébGiBH "L NB? MJ?=C@C=;NCIH @IL JF
FCNRBDEMAMNLITERAL8 0B? HILG;NCP? > ?2@CHCNCIHM I@ NB?M? >;N;
JLIPC>?> <S NB? L?MJ?=NCP? MJ?=C@C=;NCIHM ;H> NBCM >1=0G
AOC>;H=? |IH BIQ NI CHN?LJL?N NB?M? >2@CHCNCIHM JLIJ?LFS Ct
;FF NB?M? >;N;NSJ?M N Bh6riMatMe?cosditing-facktsN MBNNB 2+ 3 (
CGIF?G?HNUStGMIEBMILN OBCM M?=NCIH ;FMI =IHN;CHM NB? =I1IGJF?
SP?@CHCNCIHM | @wWhir&P ; H;dlyixa8ahalM ;M NB?M? >;N;NSJ?M B;P? HIN
<??H N;E?H @LIG INB?L MJ?=C@C=;NCIHM

o
(4]
i

)
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2

.?;F *OG<?LM ?=CG;F *OG<?LM ;H> %HN?A?LM

0B? +3( >;N;NSJ? G;J JLIPC>?M NB? @IFFIQCHA >;N;NSJ?M @IL N
L?;F HOG<?LM >?=CG;F HOG<?LM ;H> CHN?A?LM

Y owl:real

Y owl:rational

Y xsd:decimal

Y xsd:integer

Y xsd:nonNegativelnteger
Y xsd:nonPaositivelnteger
Y xsd:positivelnteger

Y xsd:negativelnteger

Y xsd:long

Y xsd:int

Y xsd:short

Y xsd:byte

Y xsd:unsignedLong

Y xsd:unsignedint

Y xsd:unsignedShort

Y xsd:unsignedByte

"IL ?;=B >;N;NSJ? @LIG NB? ;<IP? FCMN NB;NxdMIIC>@BRC@C?> <S
NB? >2@CHCNCIHM I@ NB? P;FO? MJ;=? NB? F?RC=;F MJ;=? ;H> |
JLIPC>?> <S 4)( MR BCEhenTa Datatypes8 @OLNB?LGIL? NB? HILG;NCP?
=IHMNL;CHCHA @ ;=?NM @sttmiNIBctusive Nxs: @axPMcllsie

xsd:minExclusive ; Hxsd:maxExclusive H +3( CGJF?G PdyNMNOGQIHL N

yFF F?RC=;F @ILGM I@ NB?MMmustMM S SIMANI ;BNIG?PNN NCBN? F?RC=;F
@ILGM FCMN?> CH /?=NCIH | @ XNL SehBridDatatwedlS I ? M 7

QBC=B =;H <? G;JJ?> NI NB? JLCGCNCP? P;FO?M =IGGIHFS @IOH>
CGJIJF?G?HN;NCIH JF;N@ILGM
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0B? >;N;No@lked\l; H»wlrational ;L? >?2@CH?> ;M @IFFIQM
Value Spaces.

YOB? P;FO? Mawlxéall@ NB? M?N 1@ ;FF L?;F HOG<?LM

YO0OB? P;FO? Mawlxation® CM NB? M?N I@ ;FF L;NCIH;F HOG<?LM ¢
MO<M?N |I@ NB? PowW@d MH=TN@=IHN;CHM NB? P;FO? MJ;=7? |
xsd:decimal ;H> NBOMsd:@GHOFF?LC= >;N;NSJ?M FCMN?> ;<IP? ;M Q

Lexical Spaces.

Y OB@®wlreal >;N;NSJ? >I1?M HIN >CL?=NFS JLIPC>? ;HS F?RC=;F C
Y OB ®wlrational >;N;NSJ? MOJJILNM F?RC=;F @QILGM >?@CH?> <S |
AL;GG;L QBCN?MJ;=? QCNBREStH NE?A AIL BEsiHot
<? CH=FO>?> CH NB?owl2RiGhal; F; i INGQAHRAB? KOIN?M ;L? OM?>
NI CHNLI>O=? N?LGCH;F MSG<IFM
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numerator '/ denominator

$?LAumerator CM ;H CHN?A?L QCNB NB? MSHN;R ;M MJ?=C@C?
xsd:integer >; N; NS J?dendtinator CM ; JIMCNCP? HIHT?LI CHN?A?L
QCNB NB? MSHN;R ;M xgdiifteger@CR>2N@JIR2 NBRN =IHN;CHCHA
NB? JFOM MCAH !;=B MOowBation&® CMFG@UL?G IN9 NB?

L;:NCIH;F HOG<?L I<N;CH?> <S moé&t@@crCH8 NB? P;FO? 1@

| @enominator H+3( CGJF?GMaNVMNIWMHLN ;FF MO=B F?RC=;F
@ILGM BIQAWBLMOQGQBNILN ;N F?;MN NB? F?RC=;F @ILGM QB?L?
HOG?L;NIL ;H> NB? >?HIGCH;NIL ;LXxs@GlngNB? P;FO? MJ;=? |@

Facet Spaces. 0B? @ ;=7?N ManlxeaM; H@wl:rational ;L? >?2@CH?> CH 0;<F?

Table4. 0B? ";=?N /J;o®lVed @H »wl:rational
| Each pair of the form... || ...is mapped to... |

SSBd:,)m‘l”,g‘%I“S'C:’DeLI"G NE o IH,%;)%M?N |@ ; XFOH OGS KBIMP;FODTMJ =2 | @
M J : = 2owi@eal MO=BNBINx v
xsd:maxinclusive v B2
QB?LTM @LIG NB?%CF_%N.L
M J: = ?2oWw@eal B
xsd:minExclusive v
QB?LTM @LIG NB?
M J ; = ?oWwi@eal
xsd:maxExclusive v
QB?LTM @LIG NB?
M J ; = ?ow@eal

INote. DT CM ? @W:BealLI Lowl:rational |

?N 1@ ; KFOH OGS A'BI2VMP ;FODTMJI;=? 1@
N B/ NX v

l\ﬂ,B” M?N 1@ ; XKFOH OG NBL2MP;FODTMI;=? 1@
MO =B NB/;N

F

I%B" M?N |@ ; KFROH OG N'BL2MP;FODTMJ ;=2 | @
MO =B NB/;N
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"FI;NCHA ,ICHN *OG<?LM

0B? +3( >;N;NSJ? G;J MOJJILNM NB? @IFFIQCHA >;N;NSJ?M @IL I
@FI;NCHA JICHN HOG<?LM

Y xsd:double
Y xsd:float

M MJ?=C@C?> CH X Sché&a@®atdtypes8 NB? P;FO? MJ;=?M | @

xsd:double xsd:float ;Hxsd:decimal ;L? J;CLQCM? >CMDICHN %H ;==IL>;H=? (C
JLCH=CJF? NB? Po@ea GM;=?@@H?> ;M <?CHA >CMDICHN QCNB NE
MJ; =7 Msd:@uble ;Hxsd:float ;M Q?FF 0B? HILG;NCP? =IHMNL;CHCHA @ ;=
NB?M? >;N;N&dmMincludive xsd:maxinclusive xsd:minExclusive ;H>

xsd:maxExclusive

Example: i

FNBIOAB @FI;NCHA JICHN P;FO?M ;L? HOG<?LM NEB?S ;L? HIN =1
MJ;=?owi@eal OBOM NB? P;FORddalbe?Mxg@float =;H <?
OH>?LMNII> ;M =IHN;CHCHA @L?MB =1JC?M |@ NB? ;JJLIJLC;N?
MJ;=?ow@eal 0l OH>?LMN;H> BIQ NBCM CGJ;=NM NB7?2 =IHM?KO?H=7

IHNIFIAC?M =IHMC>?L NB? @IFFIQCHA ?R;GJF?

DataPropertyRange( a:hasAge 0B? L;HA? a@asNge?

xsd:integer ) JLI1J?LNMNS:icdder

DataPropertyAssertion(

ahasAge a:Meg J?A CM M?P?HN??H S?;LM IF>

"17"M xsd:double )

0B? @CLMN ;RCIG MN;N?MdeSAge;B:lFIPZEIEDSI\GG@IM\IB‘? CH NB?
P;FO? MJxstd?inte@er <ON NB? M?=IH> ;RCIG JL&P&SAgEM; P;FO? @IL
NB;N CM ?KO;F NI NB? @FI;NCHA JICHN HOG<?L '/CH=? @FI;NC
HIN =IHN;CH?> CH NB Xs@infe@e? M\B2?GI@ NCIH?> IHNIFIAS CM
CH=IHMCMN?HN

Example: i

==IL>CHA NI 4)( /=B?G; NB? ksddoubleVl;H x2iModt@ | HN ;:C H
JIMCNCP? ;H> H?A;NCP? T?LIM 0B?M? NQI I<D?=NM ;L? ?KO;F <(
r OH>?LMN;H> NBCM >CMNCH=NCIH =IHMC>?L NB? @IFFIQCHA ?R;

DataPropertyAssertion( 0B? P;FO? I@
a:numberOfChildren a:Meg a:numberOfChildren @ alMeg
"+0"M  xsd:float ) c+H0 i
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DataPropertyAssertion( 0B? P;FO? 1@
a:numberOfChildren a:Meg a:numberOfChildren @ &iMeg
"-0"M  xsd:float ) Cui

H CH>CPC>0O;F =;H
IH? P;FO? @IL
a:numberOfChildren

FunctionalDataProperty( ;P? ;N GIMN

a:numberOfChildren )

B et = = BT

0B? F;MN ;RCIG MN;N?M NB;N HI CH>CPC>0O;F MBIOF> B;P? GIL? I
@ alnumberOfChildren /CH=? JIMCNCP? ;H> H?A;NCP? T?LI ;L? HIN C>?H
@CLMN NQI ;RCIGM PCIF;N? NB? L?MNLC=NCIH |@ NB? F;MN ;RCI
IHNIFIAS CH=IHMCMN?HN %H INB?L QIL>M ?KO:FCNS I@ P;FO?M
xsd:double ;H xsd:float B;M HI 2@ @ ?=N IH NB? M?G;HNC=M§I@ =:L>CH;FC
l@ +3( CH @;=N ?KO;FCNS CM OM?> IHFS CH NB? >2@CHCNCIF

Example:

?KO;FCNS ;H> JIMCNCP? ;H> H?A;NCP? T?LIM ;L? :KO;F 0B?L?@

==IL>CHA NI 4)( /=B?G; NB? M?G;HNC=M 1@ @;=?NM CM >?@CH?
?
P;FO? MJxsdzdd@e <? NQ?2PMH;H3.0 =IHN; CH MO0 < H:B8

INLCHAM

0B? +3( >;N;NSJ? G;J Judffr@inrl2tttaNBR;NSJI? @IL NB?
L?JL?M?HN;NCIH I@ MNLCHAM CH ; J;LNC=0OF;L F;HAO;A? 0B? >72«C
MJ;=? NB? F?RC=;F MJ;=? NB? @;=?N MJ;=? ;H> NB? H?=?MM;LS
RDFE:PLAINLITERAL8 0B? HILG;NCP? =IHMN tdfClHidLkefal @2?NM @ IL
xsd:length xsd:minLength xsd:maxLength xsd:pattern ; Hrdf:langRange

@ OLNB?L G bhasi ldidiage ranges BCP 478 ;L? MOJJILN?> CH NB?

rdf:langRange =IHMNL;CHCHA @;=?N

%H ;>>CNCIH +3( MOJJILNM NB? @IFFIQCHA >XWMINSJ?M >?@CH?
Schema Datatypes 8

Y xsd:string

Y xsd:normalizedString
Y xsd:token

Y xsd:language

Y xsd:Name

Y xsd:NCName

Y xsd:NMTOKEN

M ?RJF;C RREPCANIATERAL8 NB? P;FO? MJ;=?M 1@ ;FF 1@ NB?M? >;N
;L? =IHN;CH?> CH NB?rd?PR0OLteMIJ ;=QLINGB?LGIL? @IL ?;=B >;N;NSJ?
@LIG NB? ;<IP? FCMN NB? HILG;NCBGlengi MNL;CHCHA @;=?NM ;L?
xsd:minLength xsd:maxLength ; Hxsd:pattern
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IIF?:H 2:FO?M
0B? +3( >;N;NSJ? G;J JkddPooleaM 4ANB?=B?G; >;N;XMLI? 7
Schema Datatypes8 @IL NB? L?JL?M?HN;NCIH |@ IIF?;H P;FO?M *| =IHN
CM HILG;NCP? @IL NBCM >;N;NSJ?

CH:;LS :;N;

0B? +3( >;N;NSJ? G;J JLIPC>?M NB? @IFFIQCXMA 4)( /I=B?G; >;N;N
Schema Datatypes8 @IL NB? L?JL?M?HN;NCIH @ <CH;LS >;N;

Y xsd:hexBinary
Y xsd:base64Binary

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

M MJ?=C@C?> CH XM Sch&?a®atdtypes8 NB? P;FO? MJ;=?M |I@ NB?M?
NQI >;N;NSJ?M ;L? >CMDICHN "IL ?;=B >;N;NSJ? @LIG NB? ;<IP? F
=IHMNL; CHCH As@mmeddth xs®maxLength ; Hxsd:length

Example:

==IL>CHA NI 4)( /=B?G; NB? RstFhexBindy;3>M | @
xsd:base64Binary ;L? CMIGILJBC= =1JC?M I@ NB? M?N 1@ ;FF @CHCN? \
octets * CHN?A?LM <?NQ??H :H> CH=FOMCP? 0Ol OH>?LMN;H> N
NB? >CMDICHNH?MM L?KOCL?G?HN B;M IH NB? M?G;HNC=M |@ +3
@IFFIQCHA ?R;GJF? IHNIFIAS !

DataPropertyRange( a:personiD 0B? L;HA? dgerdomD

xsd:base64Binary ) JLI1J?L MsSi:hada64Binary !
DataPropertyAssertion( 0B? % 1@ )?A CM N Bi? I=N?N
a:personiD a:Meg M?KO?H=? =IHMCMNCGCHA |@ NB?
"0203"M xsd:hexBinary ) [I=N?NM ;H> '

0B? @CLMN ;RCIG MN;N?Ma\pBrsuthFJ:LPJ;’FlQ\PSMG@MM\IB@:? CH NB?
P;FO? MJxsd?hd€@64Binary <ON NB? M?=IH> ;RCIG JLIPC>?M ; P;FO? @
apersonlD NB;N CM CH NB? RsdFhexBindy;=/TH@? NB? P;FORP MJ;=?M |@
xsd:hexBinary ; H xsd:base64Binary ;L? >CMDICHN NB? ;<IP? IHNIFIAS CM
CH=IHMCMN?HN

0B? +3( >;N;NSJ? G;J JkdPOypRMANB?~B?G; >;N;XMLJ? 7

Schema Datatypes8 @IL NB? L?JL?M?HN;NCIH 1@ %.%M M MJ?=C@C?> (
XML Schema Datatypes8 NB? P;FO? Mdamy®Rl j@xsd:string ;L ?

>CMDICHN O0B? HILG;NCP? =i ddvhihLeth GstiAna@len@N M ;L ?

xsd:length  ; Hxsd:pattern
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iExample: i

==IL>CHA NI 4)( /=B?G; NB?xBd&QURIMIM=RB@ M?N I@ yFF %.%M

: FNBIOAB ?;=B %.% B;M ; MNLCHA L?JL?M?HN;NCIH! %.%M ;L? HIN
MJ;=7?xdd@anyURlI =;H NB?L?@IL? <? M??H ;M ;H CMIGILEJBC= =1JS 1@
1@ NB? P;FOXshlstirg? |1 @

0B? F?RC=;Fx@:dhyGRI CE=FO>? L?F;NCP? %.%M %@ ;H +3( MSHN;F
LOF?M @IL NB? L?MIFONCIH I|@ L?F;NCP? ®WhOhRMXM. A NB? +3( 4)
Serialization 8 O MralMase @ IL NB;N JOLJIM? MO=B LOF?M >| HIN ;JJFS NI
xsd:anyURI F?RC=;F @ILGM NB;N L?JL?M?HN L?F;NCP? %.%M NB;N CM
L?JL?M?HNCHA W@k NCP,2M2% MM NB?S ;L?

0CG? %HMN;HNM
0B? +3( >;N;NSJ? G;J JLIPC>?M NB? @IFFIQCXMA 4)( /=B?G; >;N;N

Schema Datatypes8 @IL NB? L?JL?M?HN;NCIH I@ NCG? CHMN;HNM QCNB
TIH? l@@M?NM

Y xsd:dateTime
Y xsd:dateTimeStamp

"IL ?2;=B >;N;NSJ? @LIG NB? ;<IP? FCMN NB? HILG;NCP? =IHMNL;C
xsd:mininclusive xsd:maxlInclusive xsd:minExclusive ; Hxsd:maxExclusive H

+3( CGJIF?G?hEy NOIHIILN ;FF F?RC=;F @ILGM I@ NB?M? >;N;NSJ?
must MOJJILN ;N F?;MN NB? F?RC=;F @ILGM FCMN?> CH /?=NCIH

;N ;NS XM Sthema Datatypes 8

Example: E

==IL>CHA NI 4)( /=B®RduateN@d P;FO?M L?JL?M?HNCHA NB? M;G? NC
CHMN;HN <ON QCNB >C@@?L?HN NCG? TIH? I@@MPNM ;L? ?KO;F
=IHM?KO?H=?M |@ NBCM >?@CHCNCIH ;L? >?GIHMNL;N?> <S NB?
IHNIFIAS

;=B 1<D?=Ni =;H
FunctionalDataProperty( a:birthDate ) B;P? ;N GIMIN IH?
<CLNB >;N?:

DataPropertyAssertion( a:birthDate _ ;

a:Peter ,?N?L Q;M <ILH
IH &OH? N B

"1956-06-25T04:00:00-05:00" xsd:dateTime . NS

) ! 5

DataPropertyAssertion( a:birthDate ]

a:Peter ,?N?L Q;M <ILH

IH &OH? NB

Page 29 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009

"1956-06-25T10:00:00+01:00" M xsd:dateTime N .G
) 10

E&OH? N B ;G 110 ;H> &OH? NB ;G 10 >?7HIN? NB? M;C
t NCG? CHMN;HNM <ON B;P? >C@Q@7?L?HN NCG? TIH? I@@M?NM I
i xsd:dateTime FCN?L;FM ;L? G;JJ?> NI NQI ?KO;F <ON H|HC>?HNC=;F >
i ITHM?KO?&¢eSCM =IHH?=N?> <S abBtADate INPINNB >CMNCH=N

Example: i

0B? M?G;HNC=M |@ =IHM Xdd;datedTin¢AC @ ;=?® K H #> QCI\:}JB L?MJ?=N NI
?KO;FCNS ;H> IL>?LCHA IH NCG? CHMN;HNM "IL ?R;GJF? NB? @|
L?MNLC=NCIH =IHN;CHM ;FF NCG? CHMN;HNM NB;N:!;L? F;LA?L NB
CHMN;HN =ILL?MJIH>CHA"1956NB-01T02:B0DS-05:0& | L G

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

DatatypeRestriction( xsd:dateTime  xsd:minInclusive
"1956-01-01T04:00:00-05:00"M xsd.dateTime ) ;

==IL>CHA NI 4)( /=B?G; XMLN5cNegnh Disltaljpes8 NCG? CHMN ;HNM

;L? =1GJ;L?> QCNB L?ne@srMindliheN'B FORP QBC=B LIOABFS
=ILL?MJIH>M NI NB? HOG<?L |@ M?=IH>M ?F;JM?> @LIG NB? ILCA
#L?AILC;H =;F?H>;L 0OBOM NB? ;<IP? >;N; L;HA? =IlHN;CHM NB? N
=ILL?MJIH>CHA NI N B"2956208-Q5T04:0@00-0%1a0" i H> :
"1956-06-25T10:00:00+01:00" >?MJCN? NB? @;=N NB;N NB? NCG? TIH? |

NB? F;NN?L >I?M HIN G;N=B NB? IH? OM?> CH NB? >;N;NSJ? L?MN

NCG? CHMN;HN GCABN HIN =IHN;CH ; NCG? TIH? l@@M?N CH Q
;L? MFCABNFS GILTICHEp<P?NC@E@NCHMN;HNM QCNB ;H> QCNBION
TIH? I@@M?NM L?MJIPEMCRNF STOBMNI=IGI;LCMIHM ;L?
>?@CH?> ;M @IFFIQM !
YT1 CM MG ;F FT2IC @BitBONTimeline P;FOT11@M MG;FF?L NB;H

N RitheOnTimeline P; FO 72P® QB 7% CM NB? NCG? CHMN;HN ?KO;F

NT2 <ON QCNB NB? NCG? TIMR:0@ @M?N ?KO;F NI
YT1 CM AL?;NPLCNGBI Timeline P;FOT11@M AL?;N?L NB;H

N BifheOnTimeline P;FO 72" QB ?L™" CM NB? NCG? €HMN;HN

?KO;A2NON QCNB NB? NCG? TI'H2:000@ @M?N ?KiO;F NI

OBOMTi@GNL <? MG ;FH?2L NNEBDnTimeline P;FO 711 @BIOF > <§?

MG ;FF?L NtBe@nNifddline P;FOT21@P?H C@ Q? MO<MNCNON? NB? F;LA?
JIMCNCP? NCG? TAHRB® @MPGCHCHNCIH 1@ AL?;N?L NB:H CM :H:FI
NB;N @ILTE?HH2CEBN CM JIMMC<F? NB;N H?CNB?L =IH>CNCIH BIF:
=;MTA ;HI2 ;L? CH=IGJ;L;<F?
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==IL>CHA NI NBCM >?@CHCNCIH NB? >;N;NSJ? L?:MNLC:NCIH G?
?R;GJF? =IHN;CHM NB? NCG? CHMN;HN =ILL?MJIH>CHA NI NB? F?

"1956-01-01T10:00:00Z" <ON HIN NB? IH? =ILL?MJIH>CHA NI
"1956-01-01T10:00:00" NB? F;NN?L CM NB? =;M? <?=;0M? NB? NCG? C
=ILL?MJIH>®BEGA0INILT10:00:00+14:00" CM HIN AL?;N?L NB;H IL

?KO;F NI NB? IH? =1L L1D&J01H3TOA @0:00405:00"

4)( (CN?L:FM

0B? +3( >;N;NSJ? G;J JfXNMERMINBN;NSJ? @IL NB?
L?IJL?M?HN;NCIH 1@ 4)( =IHN?HN CH +3( IHNIFIAC?M O0B? >;N;NS
/[?=NCIH l@ NB? . " MRDEEOGnEEs83N @I B; M HI HILG;NCP?
=IHMNL;CHCHA @;=?NM

IHNCNC?M (CN?L;FM ;H> HIHSGIOM %H>CPC

IHNCNC?M ;L? NB? @OH>;G?HN;F <OCF>CHA <FI=EM 1@ +3( IHNIF
NB? PI=;<OF;LS " NB? H;G?> N?LGM "~ 1@ ;H IHNIFIAS %H FIAC= N
OMO;FFS M;C> NI sidiaMrBl CR QN?IHNBIFIAS J;LN @LIG ?HNCNC?M +3
IHNIFIAC?M NSJC=;FFS ;FMI =IHN;CH FCN?L;FM MO=B ;M MNLCHA

0B? MNLO=NOL? l@ ?HNCNC?M ;H> FCN?L;FM CH +3( CM MBIQH C
>;N;NSJI?M [I<D?=N JLIJ?LNC?M >;N; JLIJ?LNC?M ;HHIN;NCIH JLIJ
CH>CPC>0;FM ;L? ?HNCNC?M ;H> NB?S ;L? ;FF OHCKO?FS C>?HN/
L?JL?M?HN M?NM I@ CH>CPC>0;FM >;N;NSJ?M ;L? M?NM I@ FCN?
CHN?A?LM 1<D?=N ;H> >;N; JLIJ?LNC?M =;H <? OM?> NI L?JL?M?H
>|G;CH ;HHIN;NCIH JLIJ?LNC?M =;H <? OM?> NI ;MMI=C;N? HIHFIA
IHNIFIAC?M ;RCIGM ;H> ?HNCNC?M ;H> H;G?> CH>CPC>0O;FM =;H
;=NO;F I<D?=NM @LIG NB? >IG;CH J;LN @LIG H;G?> CH>CPC>O0;F
JLIPC>?M @IL ;HIHSGIOM CH>CPC>0O;FM " NB;N CM CH>CPC>0;FM
<F;HE HI>?M KD Coticépts8 ;H> NB;N ;L? ;==?MMC<F? IHFS @LIG QCN|
IHNIFIAS NB?S ;L? OM?> CH "CH;FFS +3( JLIPC>?M @IL FCN?L;F
MNLCHA lexEdfrm;;H> ; >;N;NSJ? MJ?=C@SCHA BIQ NI CHN?LJL?N N

Page 31 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009

Figure2. 'HNCNC?M (CN?L;FM ;H> HIHSGIOM %H>CPC>0;FM C
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FMM?M

Classes =;H <? OH>?LMNII> ;M M?NM |@ CH>CPC>0;FM

0B? =F;MM?M Q OMBhIINGE H%weblthing ;L? ;P;CF;<F? CH +3( ;M
<OCFN CH =F;MM?M QCNB ; JL?>?@CH?> M?G;HNC=M

YOB? =F;MM QMCT™Bg%R2L?M?HNM NB? M?N |1@ ;FF CH>CPC>0;F
( FCN?L;NOL? NBCM CM I@N?H =;FF?> NB? NIJ =IH=?JN

YOB? =F;MM QWCNOBIig 92 IJL?M?HNM NB? ?GJINS M?N  %H NB? (
FCN?L;NOL? NBCM CM I@N?H =;FF?> NB? <INNIG =IH=?JN

%.%M @LIG NB? L?M?LP?> Pdowl;RhDd ; HSwWINBLRhg MBSt hbt
<? OM?> NI C>?HNC@S =F;MM?M CH ;H +3( ( IHNIFIAS

iExampIe: i
F; M MaZMild ; H=a:Person =;H <? OM?> NI L?JL?M?HN NB? M?N 1@ ;FF =B
P H> J?2LMIHM L?MJ?=NCP?FS CH NB? ;JJFC=;NCIH >1G;CH ;H> NI
t ;JRCIG MO=B ;M NB? @IFFIQCHA IH? i

SubClassOf(  a:Child  a:Person ) ;=B =BCF> CM ; J?L M IH

Datatypes ;L? ?HNCNC?M NB;N L?@?L NI M?NM I@ >;N; P;FO?M O0BOM
;H;FIAIOM NI =F;MM?M NB? G;CH >C@@?L?H=? <?CHA NB;N NB? @
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MO=B ;M MNLCHAM ;H> HOG<?LM L;NB?L NB;H CH>CPC>0;FM i N;
L;HA? QBC=B ;FFIQM NB?G NI <? OM?> CH/22MNMAIIIHZ=NBCIHM M ?RJ
>;N; L;HA? CM ;MMI=C;N?> QCNB ;H ;LCNS @IL >;N;NSJ?M NB? ;L
<OCFN CHrdishNtefbE3?HIN?M ;HS M?N 1@ >;N; P;FO?M NB;N =IHN;CHN
@ NB? P;FO? MJ;=?M 1@ ;FF >;N;NSJ?M

H %.% OM?> NI C>?HNC@S ; >;N;NSJmu&tH ;H +3( ( IHNIFIAS
Y < ?dfs:Literal IL

YC>?HNC@S ; >;N;NSJ? CH NB? +3/2=RCNHNBEJ? G;J M??
Y HIN <? CH NB? L?M?LP?> Pl=;<OENGEIHD +3( M??

0B? =IH>CNCIHM @LIG NB? JL?PCIOM J;L;AL;JB ;H> NB? L?MNLC=N
[?2=NCIHL?KOCL? ?;=B >;N;NSJ? CH ;H +3(rdfs:l(itétdINIIFHAS NI <?

@ NB? >;N;NS32MCAH LG, >;N;NSJ? >?@CH?> <S G?;HM |@ ; >;N;NS
>?@ CHCNCHNCNR ?

Example:

0B? >;N;RsBihteger >?HIN?M NB? M?N 1@ ;FF CHN?A?LM %N =;H <? O
i MO=B ;M NB? @IFFIQCHA IH?

DataPropertyRange( a:hasAge 0B? L;HA? d&f@@asNgg?> ;N r
xsd:integer ) JL1J?L NSiaeder i

+<D?=N ,LIJ?LNC?M

Object properties =IHH?=N J;CLM |@ CH>CPC>0;FM

| ObjectProperty := IRI

0B? 1<D?=N JLIJ?LN C oMl:tQONatRdpertys HeM
owl:bottomObjectProperty ;L? ;P;CF;<F? CH +3( ;M <OCFN CH I<D?=N JLIJ?
- JL?>?@CH?> M?G;HNC=M

Y O0B? 1<D?=N JLIJ? oMBpQigddtBropertp =IHH?=NM ;FF JIMMC<F?
J:CLM 1@ CH>CPC>0;FM

Y 0B? 1<D?=N JLIJ? bMBot@aObRctRrdgerty >1?M HIN =IHH?=N
'HS J:CL |I@ CH>CPC>0:FM
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%.%M @LIG NB? L?M?LP?> Pdwlteg®BjettBropNry ?HNB ; H
owl:bottomObjectProperty mustnot <? OM?> NI C>?HNC@S I<D?=N JLIJ?LNC?M
( IHNIFIAS

Example:

0B? I<D?=N &lphdePtlONS;H <? OM?> NI L?JL?M?HN NB? J;L?HNBII>
L?F;NCIHMBCJ <?NQ??H CH>CPC>0;FM %N =;H <? OM?> CH ;RCIC
IH?

ObjectPropertyAssertion(
a:parentOf  a:Peter a:Chris )

,2?N?L CM ; J;L?HN 1@ BLCM

yN; ,LIJ?LNC?M

o
3
i

)
7,

.
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=

L™

LLl

)

2

Data properties =IHH?=N CH>CPC>0;FM QCNB FCN?L;FM %H MIG? EHIQF
MSMN?GM @OH=NCIH;F >;N;atilbuleBLNC?M ;L? =;FF?>

0B? >;N; JLIJ?LNC?Mo@Wl:@platdR®BFerdp .9 wl:bottomDataProperty
;L? ;P;CF;<F? CH +3( ;M <OCFN CH >;N; JLIJ?LNC?M QCNB ; JL?>

YOB? >;N; JLIJ?LNGSv.@ED4tBPperty =IHH?=NM ;FF JIMMC<F?
CH>CPC>0O;FM QCNB ;FF FCN?L;FM

YOB? >;N; JLIJ?L Nd&v:QoadBataPiaperty >1?M HIN =IHH?=N ;HS
CH>CPC>0O;F QCNB ; FCN?L;F

%.%M @LIG NB? L?M?LP?> PowltepDataPdpéMyB, M> NB; H
owl:bottomDataProperty mustnot <? OM?> NI C>?HNC@S >;N; JLIJ?LNC?M CH ;
( IHNIFIAS

Example: i
0B? >;N; JL&hasNdiBe =;H <? OM?> NI ;MMI=C;N? ; H;Gi? QCNB ?;=B
J?LMIH %N =;H <? OM?> CH ;RCIGM MO=B ;M NB? @IFFIQCHA IH?

D_ataPropertyA_ssertlon( ) 2N?L M H'RR@rC M
a:hasName a:Peter Peter Griffin" :
Griffin" ) rrmn i
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HHIN;NCIH ,LIJ?LNC?M

Annotation properties =;H <? OM?> NI JLIPC>? ;H ;HHIN;NCIH @IL ;H IHNIFI
IL ;H %.% O0B? MNLO=NOL? I@ ;HHIN;NCENMIEIM @OLNB?L >?M=LC=

0B? >;N; JLIJ?LNC?M QCNB NB? %. %M FCMN?> <?FIQ ;L? ;P;CF,;<F~
>;N; JLIJ?LNC?M QCNB ; JL?>?@CH?> M?G;HNC=M

Y OB fifs:label ;HHIN;NCIH JLIJ?LNS =;H <? OM?> NI JLIPC>? ;H %.!
BOG:;H L?:>;<F? F:<?F

Y 0B fdfs:comment ;HHIN;NCIH JLIJ?LNS =;H <? OM?> NI JLIPC>? ;H
: BOG:H L?;>;<F? =IGG?HN

Y 0B fdfs:seeAlso ;HHIN;NCIH JLIJ?LNS =;H <? OM?> NI| JLIPC>? ;H ¢
;HINB?L %.% MO=B NB;N NB? F;NN?L JLIPC>?M ;>>CNCIH;F C
@ILG?L

Y 0B fifs:isDefinedBy ;HHIN;NCIH JLIJ?LNS =;H <? OM?> NI JLIPC>? ;
QCNB ;HINB?L %.% MO=B NB;N NB? F;NN?L JLIPC>?M CH@ILC
>?@CHCNCIH |@ NB? @ILG?L NB? Q;S CH QBC=B NBCM CH@
>?M=LC<?> <S NBCM MJ?=C@C=;NCIH

Y H ;HHIN;NCIHoQdépeecht&l?;, HHIN;NCIH JLIJ?LNS ;H> NB? P;FO?
? KO ; Ftrdel™  xsd:boolean =;H <? OM?> NI MJ?=C@S NB;N ;H %.%
>?2JL?=;N?>

Y 0B @wlversioninfo ;HHIN;NCIH JLIJ?LNS =;H <? OM?> NI JLIPC>? ;H
QCNB ; MNLCHA NB;N >?M=LC<?M NB? %.% M P?LMCIH

Y 0B @wl:priorVersion ;HHIN;NCIH JLIJ?LNS CM >?M=LC<?> CH GIL? >
1?2=NCIH

Y 0 B 8wl:backwardCompatibleWith ;HHIN;NCIH JLIJ?LNS CM >?M=LC<?> CI
GIL? >?N/CENCHH

Y 0B @wlincompatiblewith ;HHIN;NCIH JLIJ?LNS CM >?M=LC<?> CH GIL
CH?=NCIH

o
(4]
i

)
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.
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=
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)

2

%.%M @LIG NB? L?M?LP?> PI=;<OF;LS INBustN® &+? NB? IH?M FCMN
OM?> NI C>?HNC@S ;HHIN;NCIH JLIJ?LNC?M CH ;H +3( ( THNIFIA

Example: i
0B? =IGG?HN JLIPC>?> <S NB? @QIFFIQCHA ;HHIN;N:CIH iMM2?LNCIE
?R;GJF? <? OM?> <S ;H +3( NIIF NI >CMJF:;S ;>>CINCIH;F CH@IL

% .@Peter ;
AnnotationAssertion( OBCM ;RCIG JLIPC>?i\/| : =IGG?HN
rdfs:comment  a:Peter "The @IL N BRPesr % i
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father of the Griffin family
from Quahog." )

%H>CPC>0;FM

Individuals CH NB? +3( MSHN;R L?JL?M?HN ;=NO;F I<D?=NM @LIG NB-
;L? NQI NSJ?M |@ CH>CPC>O0;FMNatdNhaitidvals HIN? RA C@® ?>+#8B ( H
?RIJFC=CN H:G? NB;N =:H <? OM?> CH :HS IHNIFIAS NI L?@7?L NI N
Anonymous individuals >1 HIN B;P? ; AFI<;F H;G? ;H> ;L? NBOM FI=;F NI NB
IHNIFIAS NB?S ;L? =IHN;CH?> CH
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ilndividual := Namedindividual | Anonymousindividual

5.6.1 Named Individuals

Named individuals ;L? C>?HNC@C?> OMCHA ;H %.% /CH=? NB?S ;L? ACP"
CH>CPC>0;FM ;L? ?HNCNC?”M

%.%M @LIG NB? L?M?mBProtIz= XME>LSI C>?HNC@S H;G?> CH>CPC>
'H +3( ( IHNIFIAS

Example:

0B? CH>GMP&erG;;iH <? OM?> NI L?JL?M?HN ; J;LNC=0OF;L J?LMIH %
i OM?> CH ;RCIGM MO=B ;M NB? @IFFIQCHA IH?

ClassAssertion( a:Person
a:Peter )

,?N?L CM ; J?LMIH

5.6.2 Anonymous Individuals

%@ ;H CH>CPC>0;F CM HIN ?2RJ?=N?> NI <? OM?> IONMC>? ; J;LNC
O M ? andnymous individual QBC=B CM C>?HNC@C?> <S ; FI=;F HI>? % L;N
AFI<:F %.% HIHSGIOM CH>CPC>0;FM ;L? ;H;RDEIOM NI <F;HE HI>"
Concepts 8
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Example: i

HIHSGIOM CH>CPC>0;FM =;H <? OM?> @IL ?R;GJF?? NI L?JL?M?]
C>?HNCNS CM |@ HI L?F?P;H=? MO=B ;M NB? ;>>L?MM |1@ ; J?LM|

| ObjectPropertyAssertion( ,?N?L FCP?M :N MIG? OHEHIQH

a:livesAt a:Peter _:al) ;>>L?2MM
ObjectPropertyAssertion( OBCM OHEHIQH ;>>L?MM CM CH NB
aicity _:al a:Quahog ) =CNS 1@ -O;BIA ;H>
ObjectPropertyAssertion( _ ; _
astate  al aRl ) CH NB? MN;N? |@ 'EBI>? %MF;H>

[J?=C;F NL?;NG?HN CM L?KOCL?> CH =;M? ;HIHSGIOM CH>CPC>0;]
I==0OL CH NQI >C@@?L?HN IHNIFIAC?M %H J;LNC=0OF;L NB?M? NC
?KOCP;F?HN <?=;0M? NB?S B;P? NB? M;G? HI>? % BIQ?P?L NB
;M C>?HNC=;F CH NB? M?G;HNC=M |@ +3( <?=;0M? ;HIHSGIOM C
NI ;H IHNIFIAS NB?S ;L? OM?> CH GRrdaFdinng?L CM ;=BC?P?> <S
anonymous individuals apart QB?H =IHMNLO=NCHA NB? ;RCIG =FIMOL? |@ ;H
O C@ ;HIHSGIOM CH>CPC>0;FM QCNB NB? M;G? HI>? % |==0L CH
CH NB? CGJILND =NIBPGIL PHI?Z@I @ N B ? MhastCH?>CPIF=>60?BMCH NB?

;RCIG =FIMDODQEZN® ; @L?MB ;HIHSGIOM CH>CPC>0;F C ? iH ;HIHS
CH>CPC>0;F QBIM? HI>? % CM OHCKO? CH NB? CGJILN =FIMOL? I

iExampIe:

. MMOG? NB;N IBNIR©2GIMB Qa5? ;H> NOB ®IGJIDNM
| >C@@7?L?HN @LIGaSEBCH>CPC>0;F i

| N NB? F?P?F 1@ NB? MNLO=NOL;B5MER CM@AMK LNIGINHO LGAFSPC>O0;F
+ 2?KOCP;F?HN N1:a5HO8EPCBOMFGCABN <? CGJILN;HN @IL ?R;GJF?
' NIIFM NB;N OM? MNLO=NOL;F ?KOCP;F?H=? NI >?2@CH? NB? M?G;|
' %H IL>?L NI 2HMOL? NB;N NB?M? CH>CPC>O0;FM ;L? NL?;N?> >C@
' NB?S ;L? MN;H>;L>CT?> ;J;LN QB?H =IGJONCTHBNE®L ;RCIG =FIMO

a5 ClL CM L?JF;=?> QCNB ; @L?MB ;HIHSGIOM C_Z:H5>¢PC>O;F IL NE
CGk

(CN?L;FM

Literals L?JL?M?HN >;N; P;FO?M MO=B ;M J;,LNC=0OF;L MNLCHAM IL CH
yH;FIAIOM NI NSJ?> RDEEGNEPts;FMHZEZ =;H ;FMI <? OH>?LMNII> ;M
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CH>CPC>0;FM >?HINCHA >;N; P;FO?M !;=B FCN?L;F =IHMCMNM 1@
MNLCHA ;H>; >;N;NSJ? NB? >;N;NSJ?M MOJJILN?> CH +3( ;L? >
>?N;CR=NCIH FCN?L;F =IHMCMNCHACI @ H>F?RCN;NS@?L G

C>?HNC @ C? datat$pdNB ? % .Mo Q L CNbe?M cdatypelRI

"OLNB?LGIL? FCN?L;FM QiPldinlitergiN-;;MSd? CML?PC;N?> CH
@OH=NCIH;F MNSF? MSHN;R IHNIFIAS >|ROFGCohtBOI 8 M JF;CH . " FCI
0B?M? ;<<L?PC;NCIHM ;L? JOL?FS MSHN;=NC= MBILN=ONM ;H> ;L?
MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3( 0B? I<M?LP;<F? <?B;PCIL I
CGIF?G?HMNSNCIHM C@ NB?M? MBILN=ONM Q?L? ?RJ;H>?> >OLCHA

Y (CN?L;FM | @abe®? @dfiPfainLiteral should <?
;<<L?PC;N?> CH @OH=NCIH;F MNSF? Mah¢IN;R IHNIFIAS >1=0C
QB?H?P?L JIMMC<F?
Y (CN?L;FM | @abet@Rn@Irag'® rdf:PlainLiteral QB?L?
"langTag" CM HIN $hGUNS? ;<<L?PC;N?> CH @OH=NCIH;F MNSF?
>|=0G?HMNM"®IBNgTag QB?H?P?L JIMMC<F?

0B? F?RC=;F @ILG I@ ?;=B FCN?L;F I==OlmustkRFKOHA HN K 3 ( ( THNI
NB? F?RC=;F MJ;=? 1@ NB? FCN?L;F M >;N;NSJ?

! Literal := typedLiteral | stringLiteralNoLanguage |
stringLiteralWithLanguage i
i typedLiteral := lexicalForm '™ Datatype
! lexicalForm := quotedString |
stringLiteralNoLanguage := quotedString i
i stringLiteralWithLanguage  := quotedString languageTag

Example: i

"1"M - xsd:integer CM ; FCN?L;F NB;N L?JL?M?HNM NB?ECHN?A?L

___________________________________________________________________________________________________

Example:

i--,:am”y Guy" CM ;H ;<<L?PTFanmiylGuy@"Mt rdf:PlainLiteral

' ; FCN?L;F QCNB NBamiyTRYE";F ;@*LEB? >;N;NSJ?

| rdf:PlainLiteral ©* QBC=B >?HIN?NFamijy SlyCHAQ CNBION ; F;H
P NGA

o
>
N}

"OLNB?L'®adre de familia"@es CM ;H ;<<L?PC;NCIH @IL NB? FCN?L;F
"Padre de familia@es"™M rdf:PlainLiteral QBC=B >?HIN?M ; J;CL
Z=IHMCMNCHA I'taddBefahiNdCHA ;H> NB? F;HA®GsA? N;A

Page 38 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009

o
3
i

)
7,

.
0

=

L™

LLl

)

2

0Ql FCN?L;FM ;L? MNLO=NOL;FFS ?KOCP;F?HN C@ ;H> IHFS C@ <I
>;N;NSJ? ;L? MNLO=NOL;FFS ?KOCP;F?HN NB;N CM FCN?L;FM >?t
;L? MNLO=NOL;FFS >C@@?L?HN C@ ?CNB?L NB?CL F?RC=;F @ILG

Example:

IP?H NBIOAB"IFC Nked:intedyer ; H3+1"™  xsd:integer ;L7 !
CHN?LJL?N?> ;M NB? CHN?A?L NB?M? NQI FCN?LE;FM ;L? HIN M1
<?=;0M? NB?CL F?RC=;F @ILGM ;L?Z" bdd:te@di NCHPF /CGCF;LFS

"1"Mxsd:positivelnteger :L? HIN MNLO=NOL;FFS ?KOCP;F?HN <?=;0M"
>:N;NSJ?M ;L? HIN C>?HNC=;F '

ITHNCNS ?=F;L;NCIHM ;H> 0SJCHA

;=B %.0M?> CH ;H +3( OHNHF&ARS ;H> MIG?NCG?M ?P?H H??>M NI <
>?=F; LD CHOABFS MJ?,ECHA NBCM G?;HM QEBGAMNB? ;RCIG =FIMO
=IHN;CH ;H ;JJLIJLC;N?I>?=F?£FNIC,INMCI®l Ma?ILP ?M NOQI

JOLJIM?M

Y >?=F;L;NCIH M?2BEMINBVMN NB;N CIMCM N; MNSIN® NNB3;N
PI=;<OF;0S |@

Y >?=F;L;NCIH ;MMI=sH8;REMCNGNBSJ? ~ NB;N CMMCN M;SM QB~
OM?0OCM ; =F; MM >;N;NSJ? I<D?=N JLIJ?LNS >;N; JLIJ?LNS
JLIJ?LNS ;H CH>CPC>0;F IL ; =IG<CH;NCIH NB?L?I@

iExampIe: i

H IHNIFIAS GCABN =IHN;CH ; =F;MM:PerdenF ;LONB I H @IL NB? %.%

' >?=F;L;:NCIH CHNLI>OPesbh BRBBN=ERBPMIHNIFIAS ;H> €N MN:N?M NB
i%.%ersonCM OM?> NI H;G? ; =F;MM CH NB? IHNIFIAS H IHNIFIAS -
t OM? >?=F;L;NCIHM NI CGJF?G?HN @QOH=NCIHM MO=B ;M >> *?2Q

%H +3( >?=F;L;NCIHM ;L? ; NSJ? @ ;RCIG NBOM NI >?=F;L? ;H
IHNIFIAS [IH? =;H MCGJFS CH=FO>? NB? ;JJLIJLC;N? ;RCIG CH NB"
;RCIGM ;L? HIHFIAC=;F CH NB? M?HM? NB;N NB?S > HIN ;@@?=N

+3( IHNIFIAS 0B? MNLO=NOL? @ ?HNCNS >?=F;L;NCIHM CM MBI
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U Figure3. 'lHNCNS ?=F;L;NCIHM CH +3(
a2y
g Declaration :='Declaration (' axiomAnnotations  Entity )’
! Entity = i
; ‘Class''(" Class ")'| i
i 'Datatype’ '(' Datatype ")'|
; 'ObjectProperty’ '(' ObjectProperty )" | ;
'DataProperty’ ‘(" DataProperty )" | i
; '‘AnnotationProperty' ‘(' AnnotationProperty )" | i
i ‘NamedIndividual' ‘(" NamedIndividual ")’
Example:

0B? @QIFFIQCHA ;RCIGM MPérder? OB ,OIMNPE ?; B ;%=F; MM

| 'H> NB;N NB?
| % #Peter CM OM?> ;M ;H CH>CPC>O;F i

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

?=F;L;NCIHM @IL NB? <OCFN CH ?HNCNC?M Il@ +3( FCMN?> CH
JL?M?HN CH ?P?LS +3( IHNIFIAS

Table5. ?=F;L;NCIHM 1@ OCFN %H IHNCNC?M

[Declaration( Class( owl:Thing )) |
[Declaration( Class( owl:Nothing  )) |
|Dec|aration( ObjectProperty( owl:topObjectProperty )) |
[Declaration( ObjectProperty( owl:bottomObjectProperty )) |
|Dec|aration( DataProperty( owl:topDataProperty )) |
[Declaration( DataProperty( owl:bottomDataProperty )) |
[Declaration( Datatype( rdfs:Literal )) |
Declaration( for each IRI | of a datatype in the

Datatype( | )) OWL 2 datatype map (see Section4 )
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Declaration( for each IRI | of a built-in
IAnnotationProperty( | |lannotation property listed in Section
) ) 5.5

5.8.1 Typing Constraints of OWL 2 DL

(?AX <? ; M?N 1@ ;RCIGMéclaltdMN.I%<? |@TICEBHNT @ ; >?=F;L;NCIH
"RCIG 1@TNgSIIOM =IHN;®HI2Z>03HNB? M?N |@ <OCFN CH >?=F;L;NCIH
0;<F?  0BA M?NCM @QifdtoNsBaints |@ +3( (C@ ;FF 1@ NB?
@IFFIQCHA =IH>CNCIHM ;L? M;NCM@C?>

Y ,LIJ?LNS NSJCHA =IHMNL;CHNM
C %@ ;H I<D?=N JLIJ?LINS QIOW B HHM%G%X; RCIG CH
NBPEBM >?=FAx?2MCH I<D?=N JLIJ?LNS
C %@ ; >;N; JLIJ?LNISI€Q=CNDBM; dHoMWIbG Ax; RRCBIGHC H
CM >?=FAx?2MCH ;N; JLIJ?LNS
Cc %@ ;H ;HHIN;NCIH JLIJ?I=EN® IMC BBl NI G602 %YRCIG CH
Ax NBI?GM >?2=FAX?2M CH ;HHIN;NCIH JLIJ?LNS
c*l %lM >?=FAXZMGEGRCHA |@ GIL? NB;H IH? NSJ? 1@
JLIJ?LNS NBQOQMCWM =HKRxMNI GA <INB I<D?=N ;H> >;N;
I<D?=N ;H> ;HHIN:NCIH IL >;N; :H> ;HHIN;NCIH JLIJ?LN
Y F;:MM >;N;NSJ? NSJCHA =IHMNL;CHNM
C%@ ; =F; MM QGNB LN % HoM I G Ax; RNCBIGHY H
>S?=F; LA QH; =F; MM
C %@ ; >;N;NSJ? IQENBL,M CGHYM I G Ax; RNCBIGHY H
>?=F; L% ®H; >;N;NSJ?
c*l %lM >?=Fak N € A <INB ; =F;MM ;H> ; >;N;NSJ?

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

0B? ;RCIG =M M®122=B +3( ( |HNMEAB,NCM@S NB? NSJCHA
=IHMNL;CHNM 1@ +3( (

0B? NSJCHA =IHMNL;CHNM NBOM ?HMOL? NB;N NB? M?NM 1@ %.%|
s HHIN;NCIH JLIOZLRC2AMWMOHCHN ;H> NB;N MCGCF;LFS NB? M?NM |
=F;MM?M ;H> >;0;NSI2GUMODHCHN ;M Q?FF 0B?M? =IHMNL;CHNM ;L?
>CM;G<CAO;NCHA NB? NSJ?M 1@ %.%M QB?H L?;>CHA IHNIFIAC?M
MSHN;R?M FF INB?L >?=F;L;NCIHM ;L? IJNCIH;F

Example:

H %l.%H <? OM?> |M ;H CH>@KALEW® RAIGH>?=F;L?> ;Mi v H
+ CH>CPC>O;F CH ;

___________________________________________________________________________________________________

?=F;L;NCIHM ;L? I@N?H IGCNN?> CH NB? ?R;GJF?M CH NBCM >I=(
NSJ?M I@ ?HNCNC?M ;L? =F?;L
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5.8.2 Declaration Consistency

FNBIOAB >?=F;L;NCIHM ;L? HIN ;FQ;SM L?KOCL?> NB?S =;H <? O
?LLILM CH IHNIFIAC?M

Example:

CH>C RPaPetér; F

Ontology(  <http://www.my.example.com/example>
Declaration( Class( a:Person ))
ClassAssertion( a:Person a:Petre )

)
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0B? @IFFIQCHA IHNIFIAS ?LLIH?I0OM &:Bette? @M M ?N> IN@?N(BH>CPC>C

0B?L? CM HI Q:S 1@ NaFefeCOMABWABRIS GCMN;E? %@ CH =IHNL:
CH>CPC>0;FM CH ;H IHNIFIAS Q?L? <S =IHP?HNCIH L?KOCL?> NI
=IOF> <? =:OABN <S : MCGJF? NIIF ;

H IHNIR LM M;C> bbhsBtdatdeclarations C@ ?;9B=%604LLCHA CH NB?

;RCIG =FIMOCH D@MCNCIH I1@ ;H ?HREEGINS? QWM BM; BIFPLZH A

NSJT? +3( IHNIFIAC?M ;L? HIN L?KOCL?> NI B;P? =IHMCMN?HN >7?-=
IHNIFhap<? OM?> ?P?H C@ CNM >?=F;L;NCIHM ;L? HIN =IHMCMN?H

CH>CPC>0;F <ON NB? IHNIFRIPeBeNP M?H]IHl CRA=ERC>0;F %H
=IHNL;MN NB? @IFFIQCHA IHNIFIAS M;NCM@C?M NBCM =IH>CNCI

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

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

Declaration( Namedindividual( a:Peter 1))

)?N;GI>?FCHA

H %l.%H <? OM?> CH ;H +3( IHNIFIAS NI L?@?L NI GIL? NB;H IH?
/O=B OM;ACM@@ N ? Hhetanfofiehng <?=;0M? CN =;H <? OM?> NI MN;N? @
;<ION =F;MM?M ;H> JLIJ?LNC?M NB?GM?FP?M %H MO=B =;M?M NE
M;G? WMBIOF> <? OH>?LMNII> ;M >C@Q@?L?HN PC?QM 1@ NB? M;(
C>?HNC@C?F <S NB? %.%
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Example: i
IHMC>?L NB? @IFFIQCHA IHNIFIAS i
ClassAssertion a:Dog a:Brian i

) fon g &= LC;H CM ; >IA |
ClassAssertion( a:Species i

o 2= ? 1

a:Dog ) IACM ; MJ?=C?M i

%H NB? @CLMNa,BogICGM OB/?? % ;% ; =F; MM QBCF? CHI NB? M?=IH> ;
CM OM?> M ;H CH>CPC>aQSpecit¢BONM NB?; GF2NEMF, MM @IL NB?
=F;Dbg OB? CH>&PoQ=>B>FNB? &BogdMMBIOF> <? OH>?LMNII> ;M

NQI PC?QM 1@ IH? ;H> BBdg M1 B2?% .BB? + 3 ( CL?EN
/?G;HN OWM2 Direct Semantics8 NB?M? NQI PC?QM ;L? CHN?LJL?N?>
CH>?J?H>?HNFS NB&Ded OWMCRHMN?Q JI@ N?> ;M ; OH;L@S JL?>C=;N?
NB? CH>CPC>®dg ER?QHIN? LIJL?N?> ;M ; =IHMN;HN

o
(4]
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)
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.
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LLl

)

2

INB G?N;GI>?FCHA ;H> ;HHIN;NCIHM JLIPC>? G?;HM NI ;MMI=C;N?
CH@ILG;NCIH QCNB =F;MM?M ;H> JLIJ?LNC?M O0B? @IFFIQCHA LO
OM?> NI >?N?LGCH? QB?H NI OM? QBC=B =IHMNLO=N

Y)?N;GI>2?FCHA MBIOF> <? OM?> QB?H NB? CH@ILG;NCIH ;NN;
MBIOF> <? =IHMC>?L?> ; J;LN 1@ NB? >I1G;CH

Y HHIN;NCIHM MBIOF> <? OM?> QB?H NB? CH@ILG;NCIH ;NN;=
MBIOF> HIN <? =IHMC>?L?> ; J;LN 1@ NB? >IG;CH ;H> QB?H (
=IHNLC<ON? NI NB? FIAC=;F =IHM?KO?H=?M I1@ ;H IHNIFIAS

Example:

IHMC>?L NB? @IFFIQCHA IHNIFIAS

ClassAssertion a:Dog a:Brian
) ssAssertion( 9 I LC;HCM ; >IA
ClassAssertion( a:PetAnimals .
. ') l) . .
aDog ) IAM ;L7 J.N,HCG,FI\:YI
0B? %D¥g B;M <??H ;>>?>

NI NB? IHNIFIAS <S /i?NB

a:Dog "Seth MacFarlane") )i=":LEF:H? .

0B? @;=NM NB;N LC;H CM ; >IA ;H> NB;N >IAM ;L? J?N ;HCG;FM ;
NB? >IG;CH 0B?L?@IL? NB?M? @;=NM ;L? L?JL?M?2HN?> CH NB?
G?N;GI>?FCHA %H =IHNL;MN NB? CH@ILGxDogIMI ;NBON QBI ;>>?7>
IHNIFIAS >I?M HIN >?M=LC<? NB? ;=NO;F >IG;CH <ON GCABN <?
G;H;A?G?HN JICHN |@ PC?Q O0B?L?@IL? NBCM CH@ILG;NCIH CM

: AnnotationAssertion( a:addedBy
| HHIN;NCIH
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,LIJ?LNS 'RIL?MMCIHM
,LIJ?LNC?M =;H <? OM?> CH +3( NI @ILG JLIJ?LNS ?RJL?MMCIHM
+<D?=N ,LIJ?LNS 'RJL?MMCIHM

+<D?=N JLIJ?LNC?M =;H <S OM?> CH +3( NI @ILG I<D?=N JLIJ?LN
;L? L?2IJL?M?HN?> CH NB? MNLO=NOL;F MJ?=C@C=;NCIH I@ +3( <!
ObjectPropertyExpression ;H> NB?CL MNLO=NOL? CM MBIQH CH "CAOL?

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Figure4. +<D?=N ,LIJ?LNS 'RJL?MMCIHM CH +3(

M IH? =;H M?? @LIG NB? @CAOL? +3( MOJJILNM IHFS NQI ECH>
?RIL?MMCIHM +<D?=N JLIJ?LNC?M ;L? NB? MCGJF?MN @ILG 1@ I<
?RIL?MMCIHM ;H> CHP?LM? I<D?=N JLIJ?LNC?M ;FFIQ @IL <C>CL
?RIL?MMCIHM ;H> ;RCIGM

iObjectPropertyExpression := ObjectProperty | InverseObjectProperty

6.1.1 Inverse Object Properties

H CHP?LM? I<D?=N JLIJONjedtBverseO(PMMCIHIHH?=NM ;H
CH>CRe®RQE@BC @ ;H> IHFS C@ NBP F£IDR2INNMCINBL N S

ilnverseObjectProperty := 'ObjectinverseOf' '(" ObjectProperty ')’
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IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA MM ? LN (

ObjectPropertyAssertion(

a:fatherOf a:Peter  a:Stewie ) (ANTL Sl INPQE? @;NB?L

?RJL? M MPeterN |

ObjectinverseOf( a:fatherOf )

OBCM IHNIFIAS aBSwi€ EN NBEHM ?=N?> <S NB? @IFFIQ'CHA I<D?=N1J

sN; ,LIJ?LNS 'RIL?MMCIHM

"IL MSGG?NLS QCNB I<D?=N JLIJ?LNS ?RJL?MMCIHM NB? MNLO=N
yFMI CHNLI>O=?M >;N; JLIJ?LNS ?RJL?MMCIHM ;M MBIQH CH "CA

yFEFIQ?> >;N; JLIJ?LNS ?RIJL?MMCIH DdéPropertyExptéssbRLNS NBOM

CH NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3( =;H <? M??H ;M ; JF

@ONOL? ?RN?HMCIHM

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Figure5. ;N; ,LIJ?LNS 'RIJL?MMCIHM CH +3(
DataPropertyExpression = DataProperty

iN;NSJI?M  M<SstBing Mixsd:integer ;H> FCN?L;FM ks@intBgeM 99

=;H <? OM?> NI ?RJL?MM >;N; L;HA?M ~ M?NM |@ NOJF?M I@ FCN?
=IHMCMNCHA |@ IHFS IH? FCN?L;F ;L? C>?HNC@C?> QCNB NB? FC
i MMI=C;N?> QCNB ; JIMCNCP? ;LCNS QBC=B >?N?LGCH?M NB? MC
L;HA? FF >;N;NSJ?M B;P? ;LCNS IH? OBCM MJ?=C@C=;NCIH =0LL
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>;N; L;HA?M 1@ ;LCNS GIL? NB;H IH? BIQ3P*IN; 4SHAFMOONBR @ IL
MSHN;R @ +3( JLIPC>?M ; BIIE ;FFIQCHA CGJF?G?HN;NCIHM NI
?RN?HMCIHM MO=B ;M =IGJ;LCMIHM ;H> ;LCNBG?NC=

iN; L;HA?M =;H <? OM?> CH L?MNLC=NCIHM IH >;N; JLIJ?LNC?M ;
/?2=NCIHMH> 0B? MNLO=NOL? Il@ >;N; L;HA?M CH +3( CM MBIQH
0B? MCGJF?MN >:;N; L;HA?M Dat@iInterdedctivrHI ? DhtaOriBoAOf

; H ®ataComplementOf >;N; L;HA?M JLIPC>? @IL NB? MN;H>;L> M?N NB?IL
IJ?L;NCIHM IH >;N; L;HA?M CH FIAC=;F F;HAO;A?M NB?M? ;L? OMC(
=IHDOH=NCIH >CMDOH=NCIH ;H> WataQ¢eCfl H; N;?MH2=NCP?FS 0B?
=IHMCMNM I@ ?R;=NFS NB? MJ?=C @atatypdReditictidda PCN2?L;FM "CH;FF
L;HA? L?MNLC=NM NB? P;FO? MJ;=?2 1@ ; >;N;NSJ? <S ; =IHMNL;CH

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Figure6. ;N; .;HA?M CH +3(

DataRange =
i Datatype | ;
i DatalntersectionOf | i
DataUnionOf |
i DataComplementOf | ;
: DataOneOf | ;
DatatypeRestriction

%HN?LM?=NCIH 1@ ;N; .;HA?M

H CHN?LM?=N C | Batalnkersectibh®f DR 1..DR ) =IHN;CHM ;FF
NOJF?M I@ FCN?L;FM NB;N ;L? =I{DR;@HR> TB P;HB FFNz INHA?
L;HAD®RImust <? 1@ NB? M;G? ;LCNS ;H> NB? L?MOFNCHA >;N; L;HA?
‘M Q?FF
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___________________________________________________________________________________________________

I1HCIH @ ;N; .;HA?M

ﬂ ! DatalntersectionOf :='DatalntersectionOf' '(" DataRange i

E | DataRange { DataRange }')'

(75 ] i Example: i

" i i

0 1 0B? @IFFIQCHA >;N; L;HA? =IHN;CHM ?R;=NFS NB? CHN?A?L
= i i

'-E i DatalntersectionOf( xsd:nonNegativelnteger ;

LLl i xsd:nonPositivelnteger ) i

g

OHCIH >;N DatabonOf(DR 1 ...DR p ) =IHN;CHM ;FF NOJF?M |I@ FCN?lI
NB;N ;L? =IHN;CH?> CH NB? ;NDR?@MN IHZT>;N; LERA?N; L;HA?M
DR must <? |@ NB? M;G? ;LCNS ;H> NB? L?MOFNCHA >;N; L;HA? CM

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

Example:

DataUnionOf(  xsd:string xsd:integer )

0B? @IFFIQCHA >;N; L;HA? =IHN;CHM ;FF MNLCHAME yH> ;FF CHN?

IGJF?G?HN 1@ ;N; .;HA?M

=IGJF?G?HN >; NataCprhplémentOf( DR ) =IHN;CHM ;FF NOJF?M | @
FCN?L;FM NB;N ;L? HIN =IHN;BRH?BCH NBOFNGHA ;HAN?2 L;HA? B;M
NB? ;LCNS ?KO;F DR NB? ;LCNS | @

DataComplementOf :='DataComplementOf' ‘(' DataRange ")’

Example:

CHN?A?LM

DataComplementOf(  xsd:positivelnteger )

___________________________________________________________________________________________________

0B? @IFFIQCHA =IGJF?G?HN >;N; L;HA? =IHN;CHM I‘;'-CN?L;FM NB; N
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# %H J;,LNC=0OF;L NBCM >;N; L;HA? =IHN;CHM NB? CI—:IN?A?L T?LI ;H
E BIQ?P?L CN ;FMI =IHN;CHM ;FF MNLCHAM MCH=? MNLCHAM ;L? t
n IHOG?L;NCIH @ (CN?L;FM

| .

E H 2?HOG?L;NCIHDa@OREON L ; M. It n) =IHN;CHM ?R;=NFS NB?

-_E ?RIJFC=CNFS MJR50Q®B> FICOIQLHFNMAB? L?MOFNCHA >;N; L;HA? B;M
LLI e 1

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

" : ;

g Example:

0B? @IFFIQCHA >;N; L;HA? =IHN;CHM ?RPettfFS ;MQ@1 FCN?L;FM NB"

NB? CHN?A?L IH?

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

s N;NSJ? .2MNLC=NCIHM

>:N;NSJ? L? DdblyfeRNsBittibn( DT F 1lt1 . F nltn)

=IHMCMNM |@ ; OBTLE®» JNCNBJ2,t ;) O0B? L?MOFNCHA >;N;

L;HA? CM OH;LS :H> CM I<N:CH?> <S L?DINtEHNCHA NBNB?FO? MJ
M?G;HNC=N {@v;F§ GOFNCJF? J;CLM ;L? CHN?LJL?N?> =IHDOH=N{
vi ;L? NB? >;N; P;FO?MIt@ NB? FCN?L;FM

%H ;H +3( ( IHNIFIAS(F?;5B J)Onust <? =IHN;CH?> CH NB? @;=2?N
MJ;=?DF@M 2/2=NCIH

DatatypeRestriction ;= 'DatatypeRestriction' '(' Datatype
constrainingFacet restrictionValue { constrainingFacet restrictionvValue }

constrainingFacet = IRI
restrictionValue := Literal

CHN?A?LM
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DatatypeRestriction( xsd:integer xsd:mininclusive
"5 xsd:iinteger xsd:maxExclusive "10"™M  xsd:integer )

FMM IRIJL?MMCIHM

%H +3( =F;MM?M ;H> JLIJ?LNS ?RJL?MMd@assiM ;L? OM?> NI =IHMN
expressions MIG?NCG?M ;Beéddriptiphd=?>H> CH NB? >?M=LCJNCIH FIAC=

F C N ? Lcownple&xconcepts F;:MM ?RJL?MMCIHM L?JL?M?HN M?NM I@ CH>C
@ILG;FFS MJ?=C@SCHA =IH>CNCIHM IH NB? CH>CPC>0;FM JLIJ?L
NB?M? =IH>CNCIHMinstahcés ;i@ NBXxP2?MJ?=NCP? =F;MM ?RJL?MMCIH
MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3( =F;MM ?RJL?MMCIHM ;L? L
ClassExpression

iExampIe: i

=F:MM ?RJL?MMCIH =;H <? OM?> NI L?JL?M?HN NBI? M?2N 1@ J?I
' IH? =BCF> %@ ;H IHNIFIAS ;>>CNCIH;FFS =IHN;:CHM MN:N?G?HN
EJ?LMIH :H> NB;N ,?N?L B;M =BCF> BLCM NB?H ,;'.)N?L =:H <? =F
i CHMN;H=? |@ NB? G?HNCIH?> =F;MM ?RJL?MMCIH |

+3( JLIPC>?M ; LC=B M?N @ JLCGCNCP?M NB;N =;H <? OM?> NI :
?RIL?MMCIHM %H J;,LNC=0OF;L CN JLIPC>?M NBPoQ?FF EHIQH IIF
;Hxot ; L?MNLC=N?> @ILG |@ OHCP?LM;F ;H> ?RCMN?HNC;F KO;H!
L?MNLC=NCIHM ?HOG?L;NCIH |1@s@HCENWELOsN@IHH> ; MJ?=C;F

M MBIQH CH "CAOL? =F;MM?M ;L? NB? MCGJF?MN @ILG |@ =F;M
INB?L =IGJF?R =F;MM ?RJL?MMCIHM ;L? >?M=LC<?> CH NB? @IF

ClassExpression =

Class |

ObjectintersectionOf | ObjectUnionOf | ObjectComplementOf |
ObjectOneOf |

ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |
ObjectHasSelf |

ObjectMinCardinality | ObjectMaxCardinality | ObjectExactCardinality
I

DataSomeValuesFrom | DataAllValuesFrom | DataHasValue |
DataMinCardinality | DataMaxCardinality | DataExactCardinality
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,LIJIMCNCIH;F IHH?=NCP?M ;H> IHOG?L;NCIH @ %H

+3( JLIPC>?M @IL ?HOG?L;NCIH @ CH>CPC>0O;FM ;H> ;FF MN;H>
=IHH?=NCP?M ;M MBIQH Gbjectih@idotiorfrOf  Ole2tUnionOf  ; H>
ObjectComplementOf =F; MM ?RJL?MMCIHM JLIPC>? @IL NB? MN;H>;L> M?
[J?L;NCIHM IH =F;MM ?RJL?MMCIHM CH FIAC=;F F;HAO;A?M NB?M"
=IHDOH=NCIH >CMDOH=NCIH ;H> 1OBéctOheOH=E WM ?=NCP?FS 0B?
?RIJL?MMCIH =IHN;CHM ?R;=NFS NB? MJ?=C@C?> CH>CPC>0O;FM

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Figure 7. ,LIJIMCNCIH;F IHH?=NCP?M ;H> IHOG?L;NCIH |@ %H>CPC
8.1.1 Intersection of Class Expressions

H CHN?LM?=NCIH =RbsMnRddicdMCEl H 1 ..CE n)
=IHN;CHM ;FF CH>CPC>0O;FM NB;N ;L? CHOEN@+?M] I@];AF =F;MM ?|

ObjectintersectionOf = 'ObjectintersectionOf' '(’ ClassExpression
ClassExpression { ClassExpression }')

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
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ClassAssertion a:Dog a:Brian i
| ( 9 LC;H CM ; >IA |
ClassAssertion( a:CanTalk N ] :
a:Brian ) LC;H =iH NIFE i

0B? @IFFIQCHA =F;MM ?RJL?MMCIH >?M=LC<?M ;FE >IAM NB;N =;
aBrian CM =F;MMC@C?> ;M CNM CHMN;H="?

ObjectintersectionOf( a:Dog a:CanTalk )

8.1.2 Union of Class Expressions

OHCIH =F;MM DRj@UUMOMKIGE 1 ..CE ) =IHN;CHM ;FF
CH>CPC>0;FM NB;N ;L? CHMN;H=?M |@EN@I2;MN CH?H=F;MM ?RJL?

o
3
i

)
7,

.
0

=

L™

LLl

)

2

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

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

) 2N?L CM : G:H
ClassAsserti ‘W Loi
)ass ssertion( a:Woman a:Lois (ICM CM ; QIG;H

ClassAssertion( a:Man a:Peter

0B? @IFFIQCHA =F;MM ?RJL?MMCIH >?M=LC<?M ;FE CH>CPC>O;FI
? CN&Mdn | la:Woman @ OLNB?L Ga:ké&ter sHNeBLois ;L? =F;MMC@C?> ;M
CNM CHMN;H=?M !

ObjectUnionOf( a:Man a:Woman )

8.1.3 Complement of Class Expressions

=IGIJF?G?HN =F;MMOBj&mlompmdvmentBif( CE ) =IHN;CHM ;FF
CH>CPC>0O;FM NB;N ;L? HIN CHMN;HE?M |@ NB? =F;MM ?RJL?MMCI

ObjectComplementOf  :='ObjectComplementOf' ‘(" ClassExpression
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) (ICM CM ; QIG;H

Example: i

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA;RCIGM
DisjointClasses( a:Man a:Woman *INBCHA =:H <? <INB§; G:H :H>
) : QIG:H 5
ClassAssertion( a:Woman a:Lois ;

0B? @IFFIQCHA =F;MM ?RJL?MMCIH >?M=LC<?M ;FE NBCHAM NB;N
a:Man

ObjectComplementOf( a:Man )

/CHaRois CM EHIQH NI <? ; QIG;H ;H> HINBCHA =;H <? <INB ; G;H ;!
QIG;H Ne&Blpd CM H?=?MM;&KdnS NMBR L 2@dtTM =F;MMC@C?> ;M
;H CHMN;H=? 1@ NBCM =IGJF?G?HN =F;MM ?RJL?MMCIH

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

Example:

+3( B;dpen-world M?G;HNC=M MI H?A;NCIH CH +3( CEM NB? M;G? ;N
=F;MMC=;F @CLMN IL>?L FIAC= 0l OH>?LMN;H> I\??H QILF> M?G
IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;MM?LNCIH

ClassAssertion a:Dog a:Brian
) ( 9 LC:H CM ; >IA

+H? GCABNaBRah?NN<? =F;MMC@C?> ;M ;H CHMN ;H=
?RIL?MMCIH

@ NB? @IFF

ObjectComplementOf( a:Bird )

R

aBird MI NBCM MN;N?G?HN M??GM NI <? @;FM? %H§+3( BIQ?P?L
=;M? CN CM NLO? NB;N NB? IHNlBriafh SC M| 7N CH N W; N =\?? | DB ; N

aBird BIQ?P?L NB? IHNIFIAS >1?M HIN MN;N? NB? IJJIMCN? ?CNB?
NBCM IHNIFIAS MCGJFS >I1?M HIN =IHN;CH ?HIOAB CH@ILG;NCIH |
QB?N&Brlan CM ;H CHMaBitd42 HON CN CM J?L@?=NFS!JIMMC<F? NB;
CH@ILG;NCIH NI NB;N ?@@7?=N CM ;=NO;FFS NLO? <ON CN B;M HI
IHNIFIAS

0B? IHNIFIAS @LIG NB? JL?PCI@QMILR;MIF??HCHFQBREB® C?> ;M
a:Man BIQ?P?L =IHN;CHM MO@@C=C?HN CH@ILG;NCIH NI >L;Q NE
=IH=FOMCIH %H J;LNC=0F;L aQots EMNI QH@J H \ias/btZatN B@N

iH> N&WMEn ;H=a:Woman >1 HIN MB;L? CHMN;H=?M OB?L?E@IL? THS ;>>(

%HNOCNCP?FS NB? IHNIFIAS >|&Briad IGIM? RH FOG-H\CN;HS MN@N? NB; N
CH@ILG;NCIH NB;N >1?M HIN F?;> NI CH:IHMCMN?HEZS =;HHIN F?;
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= ‘alois CM ;H CHMaWMah=2@@.NB?LGIL? C@ IH? Q?L? NI!?RJFC=CNFS |
o] ‘alois CM ;H CHMaWMah=NB@ IHNIFIAS QIOF> <? CH=IHMCMN?HN ;H>
5 } >?@CHCNCIH CN NB?H ?HN;CFM ;FF JIMMC<F? =IH=FOMCIHM
o
_ 8.1.4 Enumeration of Individuals
=
S H 2HOG?L;NCIH | @eetO®@PiCz O{FMa ) =IHN;CHM ?R;=NFS NB?
CH>CPG>QCRAM ] C ] H
L
g | ObjectOneOf := 'ObjectOneOf (' Individual { Individual })' §
Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
EquivalentClasses(
a:GriffinFamilyMember

ObjectOneOf(  a:Peter
a:Lois a:Stewie a:Meg a:Chris
a:Brian )
)
Differentindividuals(
a:Quagmire a:Peter a:Lois
a:Stewie a:Meg a:Chris  a:Brian

)

0B? #LC@@CH @;GCFS =IHMCMNM
?R;=NFS I@ ,?N?L (ICM /N?QC?
)?A  BLCM ;H> LC,;

-0;AGCL? ,?N?L (ICIM /N?QC?
)?2A  BLCM ;H> LC:;H ;L? :FF

>SC@@7?L?HN @LIG ?;=B INB?L

0B ? =FRaGriMinFamilyMember HIQ =IHN;CHM ?R;=NFS NB? M:CR ?RIJFC=CNF
CH>CPC>0;FM /CH=? QRudgMite EtM Q@ CI@ @?L?HN @LIG NB?M? MCR
CH>CPC>0O;FM NBCM CH>CPC>0;F CM =F;MMC@C?3> ;M ;H CHMN;F
?RIJIL?MMCIH '

ObjectComplementOf( a:GriffinFamilyMember )

0B? F;MN ;RCIG CH NB? IHNIFIAS CM H?=?MM;LS NI >?2LCP? NB? C
QCNBION CN NB? IJ?H QILF> M?G;HNC=M I@ +3( QIOF> ;FFIQ @
a:Quagmire CM NB? Ma:Beter; BMLois a:Stewie a:Meg a:Chris | &:Brian

Example: i

Ol OH>?LMN;H> BIQ NB? IJ?H QILF> M?G;HNC=M ;@@?:NM ?HOG?
1 CH>CPC>0O;FM =IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IF
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ClassAssertion(

a:GriffinFamilyMember a:Peter ,?N?L CM ; G?G<?L I‘:@ NB? #LC@ @

) ":GCFS ;

ClassAssertion( (ICM CM ; G?G<?L I@i NB? #LC@ @C
a:GriffinFamilyMember a:Lois ) ":GCFS ;

ClassAssertion( i

g . . . IN?QC? CM ; G?G<?L: 1@ NB?

a:GriffinFamilyMember a:Stewie :

yo ey W #LC@@CH ";GCFS |

ClassAssertion( )?A CM ; G?G<?L 1@ NB? #LC@ @ CH
a:GriffinFamilyMember a:Meg ) ":GCFS i

ClassAssertion( _ i
a:GriffinFamilyMember a:Chris W SLCW Bl § ©rE=TL Ii@ NB? #LCQ@@
) ;GCFS |

ClassAssertion( ] ) i
a:GriffinFamilyMember a:Brian ; RO LCL ISR Y NB? #LCQ @
) ;GCFS

0B ? = Fa;GrifinFamilyMember HIQ ;FMI| =IHN;CHM NB? G?HNCIH?> MCR
CH>CPC>0;FM DOMN ;M CH NB? JL?PCIOM ?R;GJF?; 0B? G;CH >C
?R;GJF? BIQ?P?L CM NB,; K:QvifiriFaPriRyMeriddrC0 M HAN =FIM?>

NB? M?G;HNC=M |@ +3( ;MMOG?M NB;N CH@ILG;NCIH ;<ION ; JIM
a:GriffinFamilyMember G;S <? GCMMCHA a:Q@&grhi@IM?HIQ HIN

=F;MMC@C?> ;M ;H CHMN;H=? 1@ NB? @IFFIQCHA =F;MM ?RJL?MN
=B;HA? ?P?H C@ Q? ;>> NB? ;RCIG MN;NCHA NB;N ;FF 1@ NB?M? I
>SC@@?L?HN @LIG ?;=B INB?L ;

ObjectComplementOf( a:GriffinFamilyMember )

___________________________________________________________________________________________________

+<D?=N ,LIJ?LNS .?MNLC=NCIHM

F;MM ?RJL?MMCIHM CH +3( =;H <? @ILG?> <S JF;=CHA L?MNLC=
JLIJ?LNS ?RIJL?MMCIHM ;M M BOleEISGhteValGeaf@om? =FOQR ¥

?RIJL?MMCIH ;FFIQM @IL ?7RCMN?HNC;F KO;HNC@C=;NCIH IP?L ;H
;H> CN =IHN;CHM NBIM? CH>CPC>0O;FM NB;N ;L? =IHH?=N?> NBLIO
?RIJL?MMCIH NI ;N F?;MN IH? CHMN;H=? |@ ; ACP?H =F;MM ?RJL?M
ObjectAllValuesFrom =F;MM ?RJL?MMCIH ;FFIQM @IL OHCP?LM;F KO;HNC(
I<D?=N JLIJ?LNS ?RJL?MMCIH ;H> CN =IHN;CHM NBIM? CH>CPC>O0O
NBLIOAB ;H I<D?=N JLIJ?LNS ?RJL?MMCIH IHFS NI CHMN;H=?M 1@
?RJL?MM CObjectbi&vValue =F;MM ?RIJL?MMCIH =IHN;CHM NBIM? CH>CPC
;L? =IHH?=N?> <S ;H I<D?=N JLIJ?LNS ?RJL?MMCIH NI ; J;LNC=0OF;
N BObjectHasSelf =F;MM ?RJL?MMCIH =IHN;CHM NBIM? CH>CPC>0O;FM NE
<S ;H I<D?=N JLIJ?LNS ?RJL?MMCIH NI NB?GM?FP?M
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Figure8. .?MNLC=NCHA +<D?=N ,LIJ?LNS '/RIJL?MMCIHM CH +3{
8.2.1 Existential Quantification

H 2RCMN?HNC;F =RObEmSerReYaladdivoth( BPE CE ) =IHMCMNM | @

yH 1<D?=N JLIJ?LNOPRHE?MMC MM ?RCE?,MMCIN =IHN;CHM ;FF
NBIM? CH>CPC>0O;FM NBOPEN?P HHH>=QPC>OSF NB;N CM ;H CHMN;H
CE ,LIPC>?9PEBg#hple ;==IL>CHA NI NB? 2@ CHCMC+1B CH

=F;MM ?RJL?MMCIH =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL N
ObjectMinCardinality( 1 OPE CE )

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

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

ClassAssertion( a:Man a:Stewie

,?N?L CM /IN?QC? M @;NB?L

IN?QC? CM ; G;H
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0B? @IFFIQCHA ?RCMN?HNC;F ?RJL?MMCIH :IHN;Ci-|M NBIM? CH>
=IHH?=N?>&f@h&@f2JLIJ?LNS NI CH>CPC>0;FM ashganN ;EL’? CHMN;H=2N
@OLNB?dRetet M =F;,MMC@C?> ;M CNM CHMN;H="? i

ObjectSomeValuesFrom( a:fatherOf a:Man )

8.2.2 Universal Quantification

OHCP?LM;F =F; MObjecRAIVaNigsHramHOPE CE ) =IHMCMNM |@ ;H
[<D?=N JLIJ?LNSOPEJHZMMEINMM ?RCE?MMCIMN =IHN;CHM ;FF NBIM?
CH>CPC>0O;FM NB;N ;@QPEEHHE NINCH><GPC>0;FM NBEN ;L? CHMN;H="?
,LIPC>?>0RBCHinple ;==IL>CHA NI NB? B22@ CHCMQC+B CHF;MM
?RIJL?MMCIH =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? =F;N\
ObjectMaxCardinality( 0 OPE ObjectComplementOf( CE ) )

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

ObjectAllValuesFrom = 'ObjectAllValuesFrom' ‘("
ObjectPropertyExpression  ClassExpression ')’

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

V)
e

ObjectPropertyAssertion(

achasPet a:Peter a:Brian ) LESH el JPN T ot | 7L
ClassAssertion a:Dog a:Brian i

\ fon( g aen LC:H CM ; >IA :
ClassAssertion(
ObjectMaxCardinality( 1 ,?N?L B;M ;N GIMN IH? J?N

achasPet ) aPeter )

0B? @IFFIQCHA OHCP?LM;F ?2RJL?MMCIH =IHN;CHM!NBIM? CH>CP
NBLIOA&h&Be2 JLIJ?LNS IHFS QCNB CH>CPC>0aBdd NB;N ;L? CHMN;
NB;N CM CN =IHN;CHM CH>CPC>0O;FM NB;N B;P? IHFS >IAM ;M J

ObjectAllValuesFrom( achasPet a:Dog )

0B? IHNIFIAS ;RCIGM =F&XP&terSCMNs NH R Bifi@sPek BHFS N |
CHMN;HzDRdgd |1@N CM CGJIMM CxPeter NI@i:hasPdt?N N ; H
CH>CPC>0;F >@®i@® QCNBI®@NIGECHA NB? IHNIFIAS: CH=IHMCMN?|
OB?L?@Peter CM =F;MMC@C?> ;M ;H CHMN;H=? 1@ NI$? G?HNCIH?>
?RIJL?MMCIH
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| 0B? F;MN ;RCIG ° NB;N CM NP6tet B2 W NN NG MAI NIB?NJ?N ° CM

! =LCNC=;F @IL NB? CH@?L?H=? @LIG NB? JL?PCIOM J;L;AL;JB >0
' M?G;HNC=M 1@ +3( 3CNBION NBCM ;RCIG NB? IHNIFIAS GCABN
| NB? CH>CP C > Oa:Peer NOIMQ BIGHB? aMi@Pek S% H M O = Ba:PeterM ?

' QIOF> HIN <? =F;MMC@C?> ;M ;H CHMN;H=? 1@ NB? G?HNCIH?> =

8.2.3 Individual Value Restriction

B;M P;FO? =F;MMObjRciaVaMel OFPE a ) =IHMCMNM I@ ;H I<D?=N
JLIJ?LNS ?RIOPEMIMC]H CH>&PGHO0CMN =IHN;CHM ;FF NBIM? CH>CPC:
NB;N ;L? =IHHOREN#> &S$B MO=B =F;MM ?RJL?MMCIH =;H <? M??H ;N\
MSHN;=NC= MBILN=ON @ | LOb&EomeYMUdsF&n] OPE M C | H
ObjectOneOf(a))

o
3
i

)
7,

.
0

=

L™

LLl

)

2

! ObjectHasValue :='ObjectHasValue''(" ObjectPropertyExpression i
| Individual ')’
Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA @ NB? @IFFIQCHA ;RCIG
ObjectPropertyAssertion(

a:fatherOf a:Peter a:Stewie ) ,?N?L CM /N?QC? M @ NB?L

0B? @IFFIQCHA B;M P;FO? =F;MM ?RJL?MMCIH =IHN;CHM NBIM? C
@OLNB?dRetdt M =F;MMC@C?> ;M CNM CHMN;H="?

ObjectHasValue( a:fatherOf a:Stewie )

8.2.4 Self-Restriction

M?F@ L ? RbjectBasSdr| 8PE ) =IHMCMNM I@ ;H I<D?=N JLIJ?LNS
?RIL?MOPEIHH> CN =IHN;CHM ;FF NBIM? CH>CPOPENFM NB;N ;L? =Il
NB?GM?FP?M

iObjectHasSeIf := 'ObjectHasSelf" '(" ObjectPropertyExpression ")’
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IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFI

ObjectPropertyAssertion(

a:likes a:Peter a:Peter ) o PN LS B GIERIN o5 N2

@OLNB?dRetct M =F;MMC@C?> ;M CNM CHMN;H="?

ObjectHasSelf( a:likes )

+<D?=N ,LIJ?LNS ;;L>CH;FCNS .?MNLC=NCIHM

FMM ?RJL?MMCIHM CH +3( =;H <? @ILG?> <S JF;=CHA L?MNLC=
=;L>CH;FCNS |@ I<D?=N JLIJ?LNS ?RJL?MMCIHM ;M MBIQH CH "C#
L?MNLC=NCIHM =;H <? KO;FC@C?> IL OHKO;FC@C?> CH NB? @ILC
L?MNLC=NCIH IHFS ;JJFC?M NI CH>CPC>0O;FM NB;N ;L? =IHH?=N?>
?RJL?MMCIH ;H> ;L? CHMN;H=?M |@ NB? KO;FC@SCHA =F;MM ?RJL
NB? L?MNLC=NCIH ;JJFC?M NI ;FF CH>CPC>0O;FM NB;N ;L? =IHH?=1
?RJL?MMCIH NBCM CM ?KOCP;F?HN NI NB? KO;FC@C?> =;M? QCN
?RIL?MMCIHO®KIGIngE NOB? =F; MM ? RGbieetMihCardidality

ObjectMaxCardinality ; HObjectExactCardinalty =IHN;CH NBIM? CH>CPC>0O;FM NB;
;L? =IHH?=N?> <S ;H I<D?=N JLIJ?LNS ?RJL?MMCIH NI ;N F?;MN ;N
ACP?H HOG<?L 1@ CHMN;H=?M |l@ ; MJ?=C@C?> =F;MM ?RJL?MMCI

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Figure9. .?MNLC=NCHA NB? ;L>CH;FCNS |@ +<D?=N ,LIJ?LNS !RJL"
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nonNegativelnteger ObjectPropertyExpression [ ClassExpression 1%

ﬁ 8.3.1 Minimum Cardinality

m

o GCHCGOG =;L>CH;F ObjestMirCatdhMity @ IPE CE )

ﬂ =IHMCMNM 1@ ; HIHHRA;NARPR GHINPIAIZR L NCGPR R,H>? M M E;IMM

) ?RIJL?MQECtIH> CN =IHN;CHM ;FF NBIM? CH>CPOPENFMNNB;N ;L? =IH
" F?,MNC@@?L?HN CH>CPC>0;FGE NBENR MLG COMHNVQNHIA=T\NN |@M N;E?H N
0 < Dwl:Thing

L s

O

(W] ObjectMinCardinality  :='ObjectMinCardinality’ '(

U

2

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
ObjectPropertyAssertion(

a:fatherOf a:Peter a:Stewie ) PNPE Gl INPQE? @;NB?L

ClassAsserti ‘Man a:Stewi 5

)ass ssertion( a:Man a:Stewie /IN?QC? CM : G:H |
ObjectPropertyAssertion(

a:fatherOf a:Peter a:Chris ) ONZL Gl BLEW W @ v NB?L

ClassAsserti ‘M :Chri :

)ass ssertion( a:Man a:Chris BLCM CM : G:H |

Differentindividuals( a:Chris BLCM ;H> IN?QC? ; L’? SCO@?L?HN

0B? @IFFIQCHA GCHCGOG =;L>CH;FCNS ?RJL?MMC!H =IHN;CHM N
=IHH?=NatatkeBOf NI ;N F?;MN NQI >C@ @MNehHN CHMN;H=?M 1@

ObjectMinCardinality( 2 a:fatherOf a:Man )

/| CHa:®tewie ; H=a:Chris ;L? <INB CHMAMAFHE |@? >C@@?L§?HN @LIG
?,=B INBRdter CM =F;MMC@C?> ;M ;H CHMN;H=? 1@ NBCM =F;MM ?R

O? NI NB? 1J?H QILF> M?G;HNC=M NB? F;MM:CIRiGIIC; "NB? IH? MN
;Ha:Stewie ;L? >C@@°?L?HN @LIG ?;=B INB?L ° CM H?=?MM;LS @IL N
QCNBION NBCM ;RCIG aCNriC Nt 2:BeMeC 1F??  NBONFFS NB? M;G?

i a:Stewie ) @LIG ?;=B INB?L
' CH>CPC>O0O;F |
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8.3.2 Maximum Cardinality

G;RCGOG =;L>CH;F CObfectMACaPdihdMitg(IMHOPE CE )
=IHMCMNM 1@ ; HIHHRA;NARPR GHINPIAIZR L NCGPR R,H>? M M E;IMM
?RIJL?MQECtIH> CN =IHN;CHM ;FF NBIM? CH>CPOPENFMNNB;N ;L? =IH
GIMN>C@@?L?HN CH>CPC>0;FGE NBEIR MLG COMHNIQIHIA=TNN IGM N;E?H N
< Dwl:Thing

ObjectMaxCardinality :='ObjectMaxCardinality’ ‘('
nonNegativelnteger ObjectPropertyExpression [ ClassExpression 1%

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @IFFIQCHA ;RCIGM
ObjectPropertyAssertion(
achasPet a:Peter a:Brian ) ;
ClassAssertion( i
ObjectMaxCardinality( 1 ,2N?L B:M ;N GIMN IH? J?N
achasPet ) a:Peter )

0B? @IFFIQCHA G;RCGOG =;L>CH;FCNS ?RJL?MMCIH =IHN;CHM N
=IHH?=N2ahasPet NI ;N GIMN NQI CH>CPC>0O;FM

/[CHaPeter CM EHIQH NI <? =la&hHsPetN\I>; KSGIMN IH? CH>CPC>0O;F CN
CM =?LN;CHFS ;FMahatPat R#ENR>G4BIN NQI CH>CPC>0;FM MI
=IHM?KOaRMNFEM =F;MMC@C?> ;M ;H CHMN;H=? |@ INBCM =F;MM ?

0B? ?R;GJF? IHNIFIAS ?RJF&BriamlNAs H?GR M =tHHF|-$?=N;’?> <S
ahasPet @ La®eter M1 IH? GCAB&P&&®R NI=N? =F;,MMC@C?> ;M ;H
CHMN;H=? @ NB? G?HNCIH?> =F;MM ?RJL?MMCIH 2P?H QCNBION
OBCM BIQ?P?L CM HIN NB? =;M? >0? NI NB? IJ?H QILF> M?G;HN
;RCIG CN CM JaReie€ € M? =N B H\? -ath@sPec 8| INB?L CH>CIPC>0;FM

0B? M?=IH> ;RCIG =FIM?M NB? I\/amtek@l\lDH}lﬂilFP’EDI‘@?F;I\NINBSN

ObjectMaxCardinality( 2 achasPet )
| ahasPet '
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ObjectPropertyAssertion(

a:hasDaughter a:Peter a:Meg ) )?A CM ; >;0OABN?L I@ 2N?L
ObjectPropertyAssertion( ;
a:hasDaughter a:Peter a:Megan Y2A:H CM ; >;0ABN?L 1@ ,?N?L
) :

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

,?N?L B;M ;N GIMN IH?
>:OABN?L

i +H? GCABN ?RJ?=N NBCM IHNIFIAS NI <? CH=IHMCMN?HN |IH NB?
"a:Meg ;H=a:Megan ;L? =1HH?=&PeterNd :hasDaughter <ON |IH NB?

i INB?L B;H> CNu:ReteB KM BJNH?atasbasghter NI ;N GIMN 1H?
CH>CPC>0O;F O0OBCM IHNIFIAS BIQ?P?L CM HIN CHZIHMCMN?HN <
v +3( >1?M HIN G usiqudrihe assumption © NB;N CM CN >1?M HIN

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

iMMOG? >CMNCH=N CH>CPC>0;FM NI <? H?=?MM;LCFS >C@@?L?t
>1?M HIN ?RJF C=€N\f SHW;I8eddB ;N? >C@@°?L?HN CH>CPC>0;FM
NB?L?@ | La&PdeCH+H? <? =IHH?alNasDagghter NI ;N GIMN Iﬁl?

>CMNCH=N &£Nbeg CIR@:Mepah GOMN <? NB? M;G? OBCM ?R;GJF? IHNIF
NBOM ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

Samelndividual( a:Meg a:Megan )

+H? =;H ;RCIG;NCT? NB? OHCKO? H;G? ;MMOGJNCIH CH +3( <S ~
NB;N ;FF CH>CPC>0;FM ;L? >C@@?L?HN @LIG ?;=B!INB?L OBCM :
@IFFIQCHA ;RCIG QBC=B G;E?M NB? ?R;GJF? IHNIFIAS CH=IHMC|

Differentindividuals( a:Peter ,?N?L )?A ;H> )?A;I—E' ;L? ;FF
a:Meg a:Megan ) SC@@7?L?HN @LIG ?;=B INB?L

8.3.3 Exact Cardinality

H ?R;=N =;L>CH;F C QifectERactCaMikbityth OPE CE )

=IHMCMNM 1@ ; HIHHPA; NARDR CHINPIAIZER L NGPR R,H? M ME;IMM
?2RJL?MOECIH> CN =IHN;CHM ;FF NBIM? CH>CPOPENFM NB;N ;L? =IH
?R;=NPE@@?L?HN CH>CPC>0;FGE NBEIS MLG COMHWIQIH A= TN 1@V N;E? H
<2wl:Thing /O=B ;H ?RJL?MMCIH CM ;=NO;FFS ?KOCP;F?HN NI NB? ?

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

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

___________________________________________________________________________________________________
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o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

ObjectPropertyAssertion(

a:hasPet a:Peter a:Brian )

ClassAssertion( a:Dog a:Brian

)

ClassAssertion(
ObjectAllValuesFrom(

LC;H CM ; J2N 1@ ,?N?L
LC;HCM ; >1A

a:hasPet
ObjectUnionOf(
ObjectOneOf(  a:Brian
) ;=B J?N 1@ ,?N?L CM ?CNB?L LC;}H
ObjectComplementOf( ILCN CM HIN ; >I1A
a:Dog ) i
) s
a:Peter i
) s

0B? @IFFIQCHA ?R;=N =;L>CH;FCNS ?RJL?MMCIH =IHN;CHM NBIM"
=IHH?=NahasPet NI ?R;=NFS |IH? @HddN @G RN®BaP&dLCM
=F;MMC@C?> ;M CNM CHMN;H="?

ObjectExactCardinality( 1 achasPet a:Dog )

OBCM CM <?=;0M? NB? @ CLBtRetdN TIM; R CH G MaBres FNB;EN

achasPet ;H> N&Bfan CM ;H CHMaDdg=2H@&NB? F;MN ;RCIG M;SM NB;N
:HS CH>CPC>O0;F aBrign@BL. NHGC M@=l IHHPetaX 2 S:hasPet C M !

HIN ;H CHM&aDbBG=?Br@ a&RPeter CM =IHH?=N?> NI ?R;:NF$ IH? CHMN::H=
a:Dog < @:hasPet |

)

yN; ,LIJ?LNS .?MNLC=NCIHM

FMM ?RJL?MMCIHM CH +3( =;H <? @ILG?> <S JF;=CHA L?MNLC=
?RIJIL?MMCIHM ;M MBIQH CH "CAOL? 0B?M? ;L? MCGCF;L NI NB?Y
JLIJ?LNS ?RJL?MMCIHM NB? G;CH >C@@?L?H=? <?CHA NB;N NB?
;H> OHCP?LM;F KO;HNG@CS ; N,QI,HL; HAITM@ IEF >;N; L;HA?M ?RJFC=1
MOJJILN?> <S NBCM MJ?=C@C=;NCIH ;L? @QHLSS>BNQ?P?L NB? JLI
L;HA?M CH ?RCMN?HNC;F ;H> OHCP?LM;F KO;HNC@C=;NCIH ;FFIQI
?RN?HMCIHM MO=B ;M P;FO? =IGJ;LCMIHM ;H> =IHM?KO?HNFS =F
;M CH>CPC>0O;FM QBIM? QC>NB CM AL?;N?L NB;H NB?CL B?CABN
DataSomeValuesFrom =F;MM ?RJL?MMCIH ;FFIQM @IL ; L?MNLC=N?> ?RCN
KO;HNC@C=;NCIH IP?L ; FCMN I@ >;N; JLIJ?LNS ?RJL?MMCIHM ;H
CH>CPC>0;FM NB;N ;L? =IHH?=N?> NBLIOAB NB? >;N; JLIJ?LNS ?R
FCN?L;F CH NB? ACP DataAlWaludsFidA ?=BBWM ?RIJL?MMCIH ;FFIQM @IL
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; L2MNLC=N?> OHCP?LM;F KO;HNC@C=;NCIH IP?L ; FCMN 1@ >;N; .

ﬁ =IHN;CHM NBIM? CH>CPC>0O;FM NB;N ;L? =IHH?=N?> NBLIOAB NB?
E ?RIL?MMCIHM IHFS NI FCN?L;FM CH NBDataHasvalket =N MM HA? "CH;F|
?RIL?MMCIH =IHN;CHM NBIM? CH>CPC>0O;FM NB;N ;L? =IHH?=N?> -
ﬂ ?RIL?MMCIH NI ; J;LNC=0OF;L FCN?L;F
ﬁl..l"'.l
ClassExpression
S
5 -
L
H DataSomevaluesFrom DataAlNaluesFrom DataHasValue
; 14|, literal
) Literal
1, datarange - ?ﬂ‘%i:gﬁenmoiﬁ%ﬁ”}”s lexitalvalue - Siring
1 DataRange DataPropertyExpression| 1
arity : UnlimitedMatural .
dataRange dataPropertyExpression
1.7 7" dataPropertyEspressions
{ ordered, nonunigue

Figure 10. .?MNLC=NCHA ;N; ,LIJ?LNS IRJL?MMCIHM CH +3(

8.4.1 Existential Quantification

H 2RCMN?HNC;F =Mab8BoréevaluesMomCDRAE 1 ... DPE , DR)
SIHMCMNMNI@LIJ?LNS ?RAPE?MMCCHM ;H> ; >[DR;QLB HA?

;LONSt <? H /O=B ; =F;MM ?RJL?MMCIH =IHN;CHM ;FF NBIM? CH>CI
=IHH?=NDPE<SI| FCMN2L;FWC ] H MO=B NBItN1NB? NOJF?

It ) CMDRH =F;MM ?RJL?MM CDataS@ndVaies@dn@PE DR

) =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? =F;MM ?RJL?MM
DataMinCardinality( 1 DPE DR)

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

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @IFFIQCHA ;RCIG
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DataPropertyAssertion(
a:hasAge a:Meg )2A CM M?P?HN??H S?;LM IF>
"17"M xsd:integer )

0B? @IFFIQCHA ?RCMN?HNC;F =F;MM ?RJL?MMCIH =IHN;CHM ;FF
=IHH?=NahasAge NI ;H CHN?A?L MNLC=NFS F?MM:M¢8 ;:H Ml @OLNLE
CM =F;MMC@C?> ;M CNM CHMN;H="?

DataSomeValuesFrom(  athasAge DatatypeRestriction(
xsd:integer xsd:maxExclusive "20"M  xsd:integer ))

8.4.2 Universal Quantification

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

OHCP?LM;F =F;MDbat@AR\dluesFidre(IDPE 1 ..DPE h DR)
SIHMCMNMNI@LIJ?LNS ?RAPE?MMCCHM ;H> ; >[DR;QLB HA?
;LONSt <? H /O=B ; =F;MM ?RJL?MMCIH =IHN;CHM ;FF NBIM? CH>CI
=IHH?=N®DPE<KHFS NI RCN?LIFKM] H MO=B NB(MN A;7B NOJF?
o It n) CMDRH =F;MM ?RJL?MM CDaah®yaNdsPro@(ILRE
DR) =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? =F;MM ?RJL?]
DataMaxCardinality( 0 DPE DataComplementOf( DR ) )

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

___________________________________________________________________________________________________

Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

DataPropertyAssertion(

ahaszIP _:al OCI|3_|?N S?’; L—I>? l@ :; €M NB?
"02903"M  xsd:integer ) A !
FunctionalDataProperty( 1:=B I1<D?=N =:H B:P 9 ‘N GIMN
ahaszIP ) IH? 6%, =1>7? |

%H 1HCN?> "CHA>IG ;H> ;H;>; 6%, =1>?M ;L? MNLC:HAM c ? N B
=B;L;=N?LM ;H> HIN DOMN HOG<?LM $?H=? |IH? GCABN OM? NB?
?RIJL?MMCIH NI C>?HNC@S NBIM? CH>CPC>0O;FM NB;N B;P? IHFS
NB?2L?@IL? B;P? HIH 1' ;H> HIH ;H;>C;H ;>>L?MM?M

DataAllValuesFrom( a:hasZIP  xsd:integer )

0B? ;HIHSGIOM CH>CPC>O;F : ; CM <S NBRa@IRNWNH,RCIG =IHH?=
CHN?A?L ;H> NB? M?=1H> ;RCIG ?HMOL?M &lasRIP.NI CM HIN =IHH?"
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o
3
i

)
7,

.
0

=

L™

LLl

)

2

INB?L FCN?L;FM NB?L?@IL? :; CM =F;MMC@C?> ,M yH CHMN ; H-=

?RIL?MMCIH

0B? F;MN ;RCIG °~ NB? |tahadZW; @R HBONBNCIH;F ~ CM: =LCNC=;F @Il

CH@?L?H=? @LIG NB? JL?PCIOM J;L;AL;JB >0? NI NB? IJ?H QILF>
3CNBION NBCM ;RCIG NB? IHNIFIAS CM HIN AO;L;HN??> NI FCN

=IHH?=N?>aidsZPS B?H=? QCNBION NBCM ;RCIG : ; EQIOF> HIN <?

M ;H CHMN;H=? @ NB? G?HNCIH?> =F;MM ?RJL?MMCIH

8.4.3 Literal Value Restriction

B;M P;FO? =F;MMDaRR4dsYalUs(OPH It) =IHMCMNM 1@ ; >;N;
JLIJ?LNS ?RIDPEMIMC]IHF QGIN?LH> CN =IHN;CHM ;FF NBIM? CH>CPC>0;
;L? =IHH?=DBPEN#S !;=B MO=B =F;MM ?RJL?MMCIH =;H <? M??H ;M ;

MSHN;=NC= MBILN=ON @ | LDAl&2neValedrank DPEM M C I H
DataOneOf( It) )

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @IFFIQCHA ;RCIG
DataPropertyAssertion(
achasAge a:Meg J)?A CM M?P?HN??H
"17"™  xsd:integer )

?2:LM IF>

SRR ¢ » B

0B? @IFFIQCHA B;M P;FO? ?RJL?MMCIH =IHN;CHM ;FF CH>CPC>0O
achasAge NI NB? CHN?A?L a@«g LONB ZIFGMIWPC @ C?> ;M CNM CHMN;H="?

DataHasValue( ahasAge "17"" xsd:integer )

yN; ,LIJ?LNS ;L>CH;FCNS .?MNLC=NCIHM

F;MM ?RJL?MMCIHM CH +3( =;H <? @ILG?> <S JF;=CHA L?MNLC=
=;L>CH;FCNS I|@ >;N; JLIJ?LNS ?RJL?MMCIHM ;M MBIQH CH "CAOL
NI NB? L?MNLC=NCIHM IH NB? =;L>CH;FCNS I@ I1<D?=N JLIJ?LNS ?
L?MNLC=NCIHM =;H <? KO;FC@C?> IL OHKO;FC@C?> CH NB? @ILC
L?MNLC=NCIH IHFS ;JJFC?M NI FCN?L;FM NB;N ;L? =IHH?=N?> <S |
?RIJL?MMCIH ;H> ;L? CH NB? KO;FC@SCHA >;N; L;HA? CH NB? F;N
FCN?L;FM NB;N ;L? =IHH?=N?> <S NB? >;N; JLIJ?LNS ?RJL?MMCIH
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KO;FC@C?> =;M? QCNB NB? KO;Fdfel8dtal A &BIY; =lF;HVAVP ?KO;F NI

ﬁ ? RJL? M R&aMin@ardinality DataMaxCardinality ; HDataExactCardinality
E =IHN;CH NBIM? CH>CPC>0;FM NB;N ;L? =IHH?=N?> <S ; >;N; JLIJ?l
F?;MN ;N GIMN ;H> ?R;=NFS ; ACP?H HOG<?L |@ FCN?L;FM CH NE
ﬂ L?MJ?=NCP?FS
ﬁl..l"'.l
- ClassExpression
0
=
=) i
L
mM 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

cardinality restrictions must be one.

The arity of a data range used in all BI

Figure11. .?MNLC=NCHA NB? ;L>CH;FCNS I@ ;N; ,LIJ?LNS IRJL?MN
8.5.1 Minimum Cardinality

GCHCGOG =;L>CH,;F OaaMirGadinaly(MOPE DR )
=IHMCMNM 1@ ; HIHH?PA;NCR ? JXHN2ZAN?S. DRE L ?HWM;COHH ;L S
>;N; L;BR?;H> CN =IHN;CHM ;FF NBIM? CH>CPOPENFWVNNB;N ;L? =1IH
F?,MNC@@?L?HBDRF @NECIMFIINC BL?M?HN Cridfs:CitdraN; E?H NI <?

DataMinCardinality :='DataMinCardinality’ '(' nonNegativelnteger
DataPropertyExpression [ DataRange ]")'
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o
3
i

)
7,

.
0

=

L™

LLl

)

2

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

DataPropertyAssertion( R .
a:hasName a:Meg "Meg Giriffin" )?A M H;GWMeg¢M
)

DataPropertyAssertion( 5 .
achasName a:Meg "Megan éﬁf‘ "M H; GMegaM
Griffin") riffin

Griffin" §

0B? @IFFIQCHA GCHCGOG =;L>CH;FCNS ?RJL?MMCiH =IHN;CHM N
=IHH?=NahasName NI ;N F?;MN NQI >C@@?L?HN FCN?L;FM

DataMinCardinality( 2 a:hasName )

CO@?L?HN MNLCHA FCMN&IGrEM" ;L ? ; HCMeYHD IGHffih" M|
L? >C@@?L?HN NBaWeg CB”? -CHMUE@O?%2% ;M ; H CHI;VIN;H=? @ NB?~
G?HNCIH?> =F;MM ?RJL?MMCIH

*IN? NB;N MIG? >;N;NSJ?M @LIG NB? +3( >;N;NSJ? G;J >CMNCHA
;H> C>?HNC=;F >;N; P;FO?M ;H> NB;N NB? M?G;HNC=M |@ =;L>CH

CM >?2@CH?> QCNB L?MJ?=N NI NB? F;NN?L "IL ;H ?R;GJF? >?GI|
MO=B MO=B ; >2@CHCNCPHNCFR;M? L?@?L NI

8.5.2 Maximum Cardinality

G;RCGOG =;L>CH;F CDha&aMarUarddlivyCIBPE DR )
=IHMCMNM 1@ ; HIHH?PA;NCR ? JXHN2ZAN?S. PRE L ?HWM;COHH ;L S
>;N; L;BR?;H> CN =IHN;CHM ;FF NBIM? CH>CPDPENFWMNNB;N ;L? =IH
GIMN>C@@?L?HDPRF @REEIMFIINCHL?M?HN  CrifsCitdraN ; E?H NI <?

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

Example: i

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA ;RCIG
FunctionalDataProperty( ;=B I<D?=N =;H B;P?i N GIMN
a:hasName ) IH? H;G? i

0B? @IFFIQCHA G;RCGOG =;L>CH;FCNS ?RJL?MMCI:H =IHN;CHM NI
=IHH?=NahasName NI ;N GIMN NQI >C@Q@7?L?HN FCN?L;FM
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DataMaxCardinality( 2 a:hasName )

' /CH=? NB? IHNIFIAS ;RI@asBame? NINET @NOH=NCIH;F ;FEF CH>CPC>0;F
i NB? IHNIFIAS ;L? CHMN;H=?M I@ NBCM =F;MM ?RJL?MMCIH

*IN? NB;N MIG? >;N;NSJ?M @LIG NB? +3( >;N;NSJ? G;J >CMNCHA
yH> C>?HNC=;F >;N; P;FO?M ;H> NB;N NB? M?G;HNC=M |@ =;L>CH

CM >?2@CH?> QCNB L?MJ?=N NI NB? F;NN?L "IL ;H ?R;GJF? >?GI|
MO=B MO=B ; >?@CHCNCPHNCFA;M? L?@7?L NI

8.5.3 Exact Cardinality

H ?R;=N =;L>CH;F CDafaBExRciCardindlitg(I-DPE DR )

=SIHMCMNM 1@ ; HIHHPA;NCR ? JXHN2ZAN?S. DRE L ?HWM;COHH ;L S

>;N; L;BPR?;H> CN =IHN;CHM ;FF NBIM? CH>CPOPENFM NB;N ;L? =1IH
?R;=NBPE@ @?L?HDPRF @GNRECIMFIMINCHL?M?HN COodfsCitdraN;E?H NI <?

o
3
i

)
7,

.
0

=

L™

LLl

)

2

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

D.ataPropertyA_ssgrtlon( . LC:H M H‘BianCM !

a:hasName a:Brian Brian P :

Griffin" ) (EiilA i
FunctionalDataProperty( ;=B I<D?=N =;H B;P ’? ;N GIMN
a:hasName ) IH? H;G?

0B? @IFFIQCHA ?R;=N =;L>CH;FCNS ?RJL?MMCIH
=IHH?=NahasName NI ?R;=NFS IH? FCN?L;F

Ve e e e

HN;CHM NBIM’

DataExactCardinality( 1 a:hasName )

/ICH=? NB? IHNIFIAS ;&M@sarhe? NIIN £ € aNOH = Na@BFilbn FE vH
=IHH?=N aihasName N'IBrian Griffin" CNCM=F;MMC@C?
l@ NBCM =F;MM ?RJL?MMCIH

V

M :H CHMN;

*IN? NB;N MIG? >;N;NSJ?M @LIG NB? +3( >'N:NSJ? G;J >CMNCHA«
H> C>?HNC=;F >;N; P;FO?M ;H> NB;N NB? M?G;HNC=M |@ =;L>CH
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CM >?2@CH?> QCNB L?MJ?=N NI NB? F;NN?L "IL ;H ?R;GJF? >?2GI|

h—: MO=B MO=B ; >7@CHCNCPHENCFR;M? L?@7?L NI
.
0 RCIGM
(]
"y 0B? G;CH =IGJIH?HN 1@ ;H +3( | HakidiAd A SMGIIVN ? I 2?HINING N B ; N
0 M;S QB;N CM NLO? CH NB? >IG;CH +3( JLIPC>?M ;H ?RN?HMCP?
i’ QBC=B ?RN&Xidr NBMM CH NB? MNLO=NOL;F MJ?=C@C=;NCIH M M|
'.E i RCIGM CH +3( =;H <? >?=F;L;NCIHM ;RCIGM ;<ION =F;MM?M ;RC
LLI IL >;N; JLIJ?LNC?M >;N;NSJ? >?2@CHCNCIHM E?SM ;MM?LNCIHM
U facts ;H> ;RCIGM ;<ION ;HHIN;NCIHM
g Adom

Declaration QljectPropertyAxdom DatatypeDefinition Assertion

Classidom DataProperiyfodom HasKey Annotationfxiom

Figure12. 0B? RCIGM 1@ +3(

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

axiomAnnotations :={ Annotation }

M MBIQH CH "CAOL? +3( ;;RCIGM =;H =IHN;CH ;RCIG ;HHIN;NCI
l@ QBC=B CM/22@CIH?RCI&E ;HHIN;NCIHM B;P? HI ?@@7?=N IH NB?
M?G;HNC=M |@ ;RCIGM " NB;N CM NB?S > HIN ;@@?=N NB? FIAC-:=
IHNIFIAC?M %H =IHNL;MN ;RCIG ;HHIN;NCIHM > ;@@ ?=N MNLO:
;RCIGM QCFF HIN <? MNLO=NOL;FFS ?KOCP;F?HN C@ NB?CL ;RCIC
MNLO=NOL;FFS ?KOCP;F?HN
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0B? @IFFIQCHA ;RCIG =IHN;CHM ; =IGG?HN NB;N ?F;QJF;CHM NB? J
SubClassOf( Annotation( rdfs:comment  "Male people are i
people.") a:Man a:Person ) ;

NQI ;RCIGM ;L? M?G;HNC=;FFS ?KOCP;F?HN

SubClassOf( a:Man a:Person )

FMM 'RJL?MMCIH RCIGM

o
3
i

)
7,

.
0

=

L™

LLl

)

2

+3( JLIPC>?M ;RCIGM NB;N ;FFIQ L?F;NCIHMBCJM NI <? ?MN;<FC
?RIJL?MMCIHM ;M MBIQH SUHCIaEGROIRCIGQOBFEFIQM IH? NI MN;N?

NB;N ?;=B CHMN;H=? 1@ IH? =F;MM ?RJL?MMCIH CM ;FMI ;H CHMN;
?RIJL?MMCIH ;H> NBOM NI =IHMNLO =NEquBaAtClakse8 S |1@ =F;MM?M C
yRCIG ;FFIQM IH? NI MN;N? NB;N M?P?L;F =F;MM ?RJL?MMCIHM ;L"
INB?L DispihtClasses ;RCIG ;FFIQM IH? NI MN;N? NB;N M?P?L;F =F;MM
?RIJL?MMCIHM ;L? J;CLQCM? >CMDICHN " NB;N CM NB;N NB?S B;P
"CH; FF Bisjdih®JAion =F;MM ?RIJL?MMCIH ;FFIQM IH? NI >?2@CH? ; =F;MI
>CMDICHN OHCIH I@ M?P?L;F =F;MM ?RJL?MMCIHM ;H> NBOM NI ?
=IHMNL;CHNM
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d:' Adom
(4]
L
- 1
"l_ Classodom
8]
=
O Z“x
Ll
g SubClassOf EquivalentClasses DisjointClasses DisjointUnion

2% |, classExpressions

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

Figure13. 0B? F;MM RCIGM I@ +3(

ClassAxiom := SubClassOf | EquivalentClasses | DisjointClasses
DisjointUnion

9.1.1 Subclass Axioms

MO<=F; MMuR@I®(CE 1 CBE ) MN;N?M NB;N NB? =EEMM ?RJL?MMCII
CM ; MO<=F;MM |I@ NB?CEF;MUWABRIS MIMEEHA NECGMMN;N?M NB;N
GIL? MJ?=C@E=/0BsF;MM ;RCIGM ;L? ; @OH>;G?HN;F NSJ? |@ ;RC

yH> =;H <? OM?> NI =IHMNLO=N ; =F;MM BC?L;L=BS +NB?L ECH>|
yRCIG =;H <? M??H ;M MSHN;=NC= MBILN=ONM @IL IH? IL GIL? MO
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IN?QC? CM ; <;<S

e | SubClassOf :='SubClassOf" ‘(' axiomAnnotations

[y ' subClassExpression  superClassExpression ')’ |

iy i subClassExpression := ClassExpression i
ﬂ superClassExpression = ClassExpression
T :

O Example: i

= :
'-E IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM
LL] SubClassOf(  a:Baby a:Child ) ;=B <;<S CM ; =BC F>
U SubClassOf(  a:Child  a:Person ) ;=B =BCF> CM ; J?LMIH
g ClassAssertion( a:Baby '

a:Stewie )

/CHaBtewie CM ;H CHMaBady ?<INB? @CLMN M:Stewid- OMMM ;RCIG
=F;MMC@C?> ;M aCHIHNINQHFF IGCGCF;LFS <S NB? M?=IH> MO<=F
;RClStewie CM =F;MMC@C?> ;MPerso@ HMB\C M=MN®F? 1@ L?;MIHCHA
=;H <? ;JJFC?> NI ;H&BatyMN>HEMNNaBOWEN NB?L?@I1L? IH?

=;H =IH=FOaBabyBCM ; MO<=afPekbth |1@H INB?L QIL>M :NBCM IHNIFITAS
?HN;CFM NB? @IFFIQCHA ;RCIG '

SubClassOf( a:Baby a:Person )

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA tRCIGM

SubClassOf(  a:PersonWithChild

ObjectSomeValuesFrom(
a:hasChild ObjectUnionOf(
a:Boy a:Girl ))

J?LMIH NB;N B;M
?CNB?L ;N F?;MN |

BCF> B; M
<IS IL ; ACLF

T-.
.g“l‘l“'“““

) i

SubClassOf( a:Boy a:Child ) ;=B <IS CM ; =BCF> |

SubClassOf(  a:Girl  a:Child ) l1:=B ACLF CM ; =BCF>

SubClassOf(
ObjectSomeValuesFrom( %@ MIG? I<D?=N B;M ; =BCF> NB?|
a:hasChild a:Child ) a:Parent NBCM I<D?=N CM ; J;L?HN

) .

0B? @CLMN ;RCIG MN;N?M NFBe;rMnWithBhiH:NVIN;HHH?I:@\IE?> NI

;H CH>CPC>0O;F NB;N CM aHBoZ HMGINH=?"4+@ MCNB?NB:? 1J?H

QILF> M?G;HNC=M |@ +3( NBCM >I?M HIN G?;H NB;N NB?L? GONM
CH>CPC>0O;F IL NB;N ;FF MO=B CH>CPC>aCBoFM_G@MI?\I <? CHMN;H="
aGirh "OLNB?LGIL? ?;=BaBoy MIAGHI=CM @H CH MaCHid? @
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i

)
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L™

LLl

)

2

"CH;FFS NB? F;MN ;RCIG M;SM NB;N ;FF Cé&tha€Chill>0O;FM NB;N ;L?
P NI ;H CHMN:Chiid?; L@ CHMN ; &lRaPevit |GC H=7? NBCM L?;MIHCHA BIF>M @
i ?2;=B CHM Nag:RersonM@hChild ?;=B MO=B CHMN;H=? CM ;FiMI H CHMN ; H:
ia:Parent %H INB?L QIL>M NBCM IHNIFIAS ?HN;CFM NB? @IFFIQCHA

SubClassOf(  a:PersonWithChild a:Parent )

9.1.2 Equivalent Classes

H ?KOCP;F?HN =FEdqivaleMCldR23$GCE 1..CE n) MN;N?M NB;N

yFF 1@ NB? =F;MMERIJ?0AMBIHM? M?G;HNC=;FFS ?KOCP;F?HN NI ?
INB?L OBCM ;RCIG ;FFIQMBEHMNIMBWHIHSEB@HL NBBN CM

CH ;HS ?RJL?MMCIH CH NB? IHNIFIASCEIENHCH CHAIMG28B ;H ;RCIG
QCCEBB QCNBION ;@@?=NCHA NB? G?,HCHA 1@ NB? IHNIFIAS H ;RC
EquivalentClasses( CE 1 CB ) CM ?KOCP;F?HN NI NB? @QIFFIQCHA NQI ;R

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

RCIGM |@ NEguvagemiC@asses(C CE) QB CM ; =F; CEICM >
; =F; MM ?RJL?MMCIH defhiticg@sN X =;;FM?2>NB?S >?@CH? NB? =F;MM
N?LGM |@ NB? =F;&BM ?RJL?MMCIH

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

EquivalentClasses( a:Boy
ObjectintersectionOf( a:Child <IS CM
a:Man ))

ClassAssertion( a:Child

| . G;F? =BCF
. aChrs )

BLCM CM ; =BCF>

ClassA ti ‘M :Chri
)ass ssertion( a:Man a:Chris BLCM CM : G:H

)CIassAssertmn( a:Boy a:Stewie IN?QC? CM : <IS

;HaMan NBOM NB? C&BoWN;HZ?R;F®NFS NBIM? CHMN;H=?M NB;N ;L?

___________________________________________________________________________________________________
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ﬁ E;H CHMN &Ghid ;&> ;H CHMN:MaA? /@B ; >?@CHCNCIH =IHMCMNM | @
[y} ' NQI >CL?=NCIHM 0B? @CLMN >CL?=NCa6hildGdRa®™MaM: NB;N ?;=B CH
g  CM ;H CHMaBdy=MC@Citis M;NCM@C?M NB?M? NQI =IH>CNCIHM CN
ﬂ P =F;MMC@C?> ;M aBo@HWBN? HRFE?2=1@8> >CL?=NCIH LY FIC?M NB;N ?;=E
(7] i CM ;H CHMaCHidG ?H>@ba@lan N B®Siewie CM :F;MMC@C?>E;M ;H CHMN ; H=
" " l@Man ;H> a@oy |
"-. T !
'-E Example: '
L :
U IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @QIFFIQCHA ;RCIGM
") EquivalentClasses(
; a:MongrelOwner GIHAL?F IQH?L B;M:; J?N NB;N

ObjectSomeValuesFrom(  a:hasPet CM ; GIHAL?F i

a:Mongrel  )) ]

EquivalentClasses( a:DogOwner ) ) : ) )

ObjectSomeValuesFrom( a:hasPet Sla QIR sl 5 <% N NB:N CM ;

. > A |

a:Dog )) i

SubClassOf(  a:Mongrel a:Dog ) ;=B GIHAL?F CM ; >IA

ClassAssertion( a:MongrelOwner _ :

aPeter ) ,?N?L CM ; GIHAL?F !QH’?L

S NB? @CLMN ;RCIGx R@VBn@HONNerHF=OMN < ? =IHH?=:N?> PC,
achasPet N1 ;H CHM Ni;Mbagtel @<S NB? NBCL> ;RCIG NBCM CH>CPC>0;F
CHMN;HDBglGNBOM <S NB? MR =M > HRCH GaDdgOwWNer@

%H INB?L QIL>M NBCM IHNIFIAS ?HN;CFM NB? @IFEFIQCHA yRCIG

SubClassOf(  a:MongrelOwner  a:DogOwner )

S NB? @IOLMNMBeteRCM5 NB?H =F;MMC@C?a:Dd@OWFheICHM§N;H:? |l @

9.1.3 Disjoint Classes

>CMDICHN =F DisMdin@lassest O& 1..CE n) MN;N?M NB;N ;FF 1@
NB? =F;MM ?ROEE?MMCIHM ;L? J;CLQCM? >CMDICHN NB;N CM HI (
<? ;N NB? M;G? NCG? ;H CEHHMHNECE=@ Il@C<INDB H ;RCIG
DisjointClasses( CE 1 C&B) CM ?KOCP;F?HN NI NB? @QIFFIQCHA ;RCIG

SubClassOf( CE 1 ObjectComplementOf(CE 2 ))
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) IN?QC? CM ; <IS

0B? ;RCIGM CH NBCM |HdEteWwiA S ;EIGRIFSMNBMWNC@C?> ;M ;H CHMN;H=
l@ NB? @IFFIQCHA =F;MM ?RJL?MMCIH

ﬂ ! DisjointClasses :='DisjointClasses' ‘(' axiomAnnotations :
E i ClassExpression ClassExpression { ClassExpression }')’
(75 ] Example: i
l-l- E
> 7 ¢ = ‘ i )
0 IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
o :
'-E DisjointClasses( a:Boy a:Girl *INBCHA =;H <? <INB!; <IS ;H>
L ) . ACLF
U ClassAssertion( a:Boy a:Stewie
g

ObjectComplementOf( a:Girl )

"OLNB?LGIL? C@ NB? IHNIFIAS Q?L? ?RN?H>?> QCENB NB? @IFFIC
IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN i

ClassAssertion( a:Girl  a:Stewie )

9.1.4 Disjoint Union of Class Expressions

>CMDICHN OBigdiitUnRig D3CE 1 ..CE n) MN;N?M NB;N ; =F;MM
CCM ; >CMDICHN OHCIH |@ SB? =FAMMH?RFIE?MM QBB ;L? J;CLQC
>CMDICHN /0O=B ;RCIGM ;L? MIGWOG ?RICLG® ? LM ?NBNRIS; MN; N?
NB;N NB? ?RN?ICK CIR{i,MNES ;#FP?L NB?C?RBOHMCIHB @HMN ;H="?
I@CM ;H CHMN;H=? I@ ? RH>NF,SBHZHME; @M?  HOCHMWN ;H=? 1 @
;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB?

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

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

ClassExpression '}
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iMN
:MM?LNCIH ?FCGCH;N?M NB?a:IEté\meI-DMJtMMD\M:@cns: ‘MI;H
CHMN; H:Boy | @ i

ﬁ i IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @|FF|§QCHA;RC|GM
M | i
A i 1;=B =BCF> CM ?CNBPL ; <IS IL ;
ﬂ | DisjointUnion( a:Child  a:Boy ACLF ?2:=B <IS CM ; =BCF> ?:=B
7 E a:Girl ) ACLF CM ; =BCF> ;H> HINBCHA =;H
" E <? <INB ; <IS ;H> ; ACLF

i ClassAssertion( a:Child o i
E . astewie ) /N?QC? CM ; =BCF>
o | ClassAssertion( ;
LL | ObjectComplementOf(  a:Girl ) IN?QC? CM HIN ; ACLF
U ; a:Stewie )

+<D?=N ,LIJ?LNS RCIGM

+3( JLIPC>?M ;RCIGM NB;N =;H <? OM?> NI =B;L;=N?LCT? ;H> ?M|
L?F;NCIHMBCJM <?NQ??H I<D?=N JLIJ?LNS ?RJL?MMCIHM "IL =F;L
NB?M? ;RCIGM CM MBIQH CH NQI M?J;L;N? @CAOL?M "CAOL? ; H
SubObjectPropertyOf ;RCIG ;FFIQM IH? NI MN;N? NB;N NB? ?RN?HMCIH 1@
JLIJ?LNS ?RIJL?MMCIH CM CH=FO>?> CH NB? ?RN?HMCIH |@ ;HINB
?RJL? MM CEglivddddt®bjectProperties ;RCIG ;FFIQM IH? NI MN;N? NB;N NB?
?RN?HMCIHM 1@ M?P?L;F I<D?=N JLIJ?LNS ?RJL?MMCIHM ;L? NB?
DisjointObjectProperties ;RCIG ;FFIQM IH? NI MN;N? NB;N NB? ?RN?HMCIHN
I<D?=N JLIJ?LNS ?RIJL?MMCIHM ;L? J;CLQCM? >CMDICHN ~ NB;N CI
J;CLM @ =IHH?=N?> Qriterde@bfeciPggeides 0BRCIG =;H <? OM?> NI

MN;N? NB;N NQI I<D?=N JLIJ?LNS ?RJL?MMCIHM ;L? NB? CHP?LM?
ObjectPropertyDomain  ; H ®bjectPropertyRange ;RCIGM =;H <? OM?> NI L?MNLC=N
NB? @CLMN ;H> NB? M?=IH> CH>CPC>0;F L?MJ?=NCP?FS =IHH?=
?RIJL?MMCIH NI <? CHMN;H=?M |@ NB? MJ?=C@C?> =F;MM ?RJL?M|
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ﬂ QObjectProperiyfvdom
| 2
[ [ ] |
D EquivalentOhjectProperties SubObjectPropertyOr ObjectPropertyDomain ObjectPrope nge
" —
n 1) domain
LLI DisjointObjectProperties ClassExpression| 1 InverseOhjectProperties
range
I , . subObjectPropertyExpressions
1.|, superOhjectPrapertyExpressian 1.% ., |.{ ordered, nonunique } 1+, ohjectProperyExpression
2. OjectProperiVExpression 1
objectProperyExpressions ohjectPropertyExpression
2.*'| objectPropertyExpressions 17| objectPropertyExpressiont 17| objectPraperyExpression?
Figure14. +<D?=N ,LIJ?LNS RCIGM CH +3( LN %

0 B RunctionalObjectProperty ;RCIG ;FFIQM IH? NI MN;N? NB;N ;H I<D?=N JLI
?RIJL?MMCIH CM @OH=NCIH;F > NB;N CM NB;N ?;=B CH>CPC>0O;F =
IONAICHA =IHH?=NCIH @ NB? MJ?=C@C?> I<D?=N JLIJ?LNS ?RJL?
InverseFunctionalObjectProperty ;RCIG ;FFIQM IH? NI MN;N? NB;N ;H I<D?=N J
?RIJL?MMCIH CM CHP?LM? @OH=NCIH;F > NB;N CM NB;N ?;=B CH>(
IH? CH=IGCHA =IHH?=NCIH 1@ NB? MJ?=C@C?> I<D?=N JLIJ?LNS ?
ReflexiveObjectProperty  IrreflexiveObjectProperty  SymmetricObjectProperty
AsymmetricObjectProperty ; HPransitiveObjectProperty ;RCIGM ;FFIQ IH? NI

MN;N? NB;N ;H I<D?=N JLIJ?LNS ?RJL?MMCIH CM L?@F?RCP? CLL
i MSGG?NLC= IL NL;HMCNCP? L?MJ?=NCP?FS
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Adom

p

OhjectPropertyAxiom

i
|

FunctionalObjectProperty InverseFunctionalObjectProperty SymmetricObjectProperty A icObjectProperty

ReflexiveObjectProperty IrreflexiveObjectProperty TransitiveObjectProperty

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

hiectPropertyExpression 1|, objectPropertyExpression 1, | objectProperyEspression

1 QhjectProperiyExpression 1

objectPropetyExpression ahjectPropertyExpression

1 objectPropertyExpression objectPrapetyExpression

Figure15. RCIGM ?@CHCHA B;L;=N?LCMNC=M |@ +<D?=N ,LIJ?LNC~"

TransitiveObjectProperty

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

9.2.1 Object Subproperties

+<D?=N MO<JLIJ?LNS ;RCIGM ;L? ;H;FIAIOM NI MO<=F;MM ;RCIGM
NQI @ILGM

0B? <;MC= SbOlgecPrdpertyOf(OPE 1 OPE ) OBCM ;RCIG MN;N?M

NB;N NB? I<D?=N JLIJOPEE MRIMDMMICIIFPLNS @ NB? I1<D?=N JLIJ?L
?RIJL?MOPEIHNB;N CM C@ xHCO®H=>IGHO=@PE>N$SH CH>CPC>0:F

y NB®EM :FMI| =IHHORBIRY <S

0B? GIL? =1GJF? Bul@bje@GPGpdrtyOf( ObjectPropertyChain(

OPE ..OPE , )OPE) OBCM ;RCIG MN;N?M NBKMCEOHH?ENZ2EPC>0;F
<S ; M?KO?H=? 1@ 1<D?=N JLOPELN DPERQCNBM;EIIICM>CPC>0;F
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NBRHCM ;FMI =IHHA=NS>NBEZN8D?=N JLIJ?IORE P®R3IB?MMCIH
yRCIGM ;L? ;FMI dompléxHoleNhclusions BROIQ 8

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

___________________________________________________________________________________________________

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA i RCIGM

SubObjectPropertyOf( a:hasDog $;PCHA ; >IA CGJFC?M B;PCHA ;
i ahasPet ) J?N

i ObjectPropertyAssertion( ) ) ?: -

| achasDog a:Peter a:Brian ) LC:H CM ; >IA @ NL
i/CHa:ﬁasDog CM ; MO<JLlallbEMeS P@=B NOJF? 1@ CH>CP§C>O;FM

r =IHH?=N?> <S NB? @ILG?L JLIJ?LNS ?RJL?MMCIH CM ;FMI =IHH?=
t JLIJ?LNS ?RIJL?MMCIH 0B?L?@IL? MFBEQMCI\HNIFIIM?S:ENHN;I‘GIFM NB;N
i a:Brian <%:hasPet NB;N CM NB? IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;N

ObjectPropertyAssertion( achasPet a:Peter a:Brian )

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM

SubObjectPropertyOf( :
ObjectPropertyChain( 0B? MCMN?L |@ MIG?IH? M GINB?L
a:hasMother  a:hasSister ) CM NB:;N J?LMIH M ;QHN

achasAunt ) :
ObjectPropertyAssertion(
a:hasMother  a:Stewie  a:Lois ) (ICM CM NB? GINB?LEI@ IN?QC?
ObjectPropertyAssertion(

a:hasSister a:Lois a:Carol ) LIE Gl eyl | @ (ICM

0B? ;RCIGM CH NBCM |HdStewia £ 1@ GJ A 8 Naa$AUrtSQ C N B
aCarol NB;N CM NB? IHNIFIAS ?HN;CFM NB? @IFFIQCHA MM?LNCI
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ObjectPropertyAssertion( a:hasAunt a:Stewie a:Carol )

9.2.2 Equivalent Object Properties

H ?KOCP;F?HN 1<D?=N EguidstdntOBjeckPro@iést OPE 1

..OPE ;) MN;N?M NB;N ;FF I@ NB? I<D?6OREJLIJ2ZLNSH ?RUZL?MMCIHM
M?G;HNC=;FFS ?KOCP;F?HN NI ?;=B INB?L OBGRE ;RICIG ;FFIQM IH"
; MSHIHSG @JIRE?;NB;N CM CH ;HS ?RJL?MMCIH CH NB? IHNIFIAS -
MO=B ;H ;BREIG;H <? L?JF;=0RPE QCWBION ;@@?=NCHA NB? G?;HCHA
NB? IHNIFIAS @ERdEvalBn@t@ctProperties( OPE 1 OPE ) CM

?KOCP;F?HN NI NB? @IFFIQCHA NQI ;RCIGM

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

o
3
i

)
7,

.
0

=

L™

LLl

)

2

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

EquivalentObjectProperties(
a:hasBrother a:hasMaleSibling

$;:PCHA ; <LINB?L CM NB? M:G? M
B;PCHA ; G;F? MC<F(53HA

) ]
ObjectPropertyAssertion(

a:hasBrother a:Chris  a:Stewie IN?QC? CM ; <LINB?L |@ BLCM
) i
ObjectPropertyAssertion( ] ) i
a:hasMaleSibling a:Stewie /EII';C l\é ,)C M GiF? MC < FCHA 1@
a:Chris ) PGS i

/ C H a:hasBrother ; H :a:hasMaleSibling ;L? ?KOCP;F?HN JLIJ?LN:C?M NBCM IHN
?HN; C F&CH8 O\ =1 HH ? ;ath@sMateSibling Q CdNRBewie = NB;N CM CN
?HN;CFM NB? @QIFFIQCHA ;MM?LNCIH

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

"OLNB?LGIL? NB? IHNIFIAS ;RBtewleHTIVCFINH HNB= N?BS N
achasBrother Q Ca@hris © NB;N CM CN ?HN;CFM NB? @IFFIQCHA ;MM?LNC
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ObjectPropertyAssertion( a:hasBrother a:Stewie  a:Chris

9.2.3 Disjoint Object Properties

>CMDICHN [<D?=N JDi$jdatONjEPrdpeRics( OPE 1.
OPE, ) MN:N?M NB;N ;FF I@ NB? I<D?6REJLIJ?ANH?RIL?MMCIHM
J;CLQCM? >CMDICHN NB=NHCHP HIHEHR=NPEND ALKk ERIICPC>0;F
OPE ;H®PE @IL C \ D

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

o
3
i

)
7,

.
0

=

L™

LLl

)

2

ObjectPropertyExpression  }')'

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM
DisjointObjectProperties( ";NB?LBII> CM >CMDICHN QCNB

; a:hasFather a:hasMother ) GINB?LBII> i

i ObjectPropertyAssertion(

i a:hasFather a:Stewie  a:Peter )
ObjectPropertyAssertion(

,?N?L CM /IN?QC? M @;NB?L

a:hasMother  a:Stewie  a:Lois ) (ICM CM NB? GINB?L!I@ /IN?QC?

%H NBCM IHNIFIAS NB? >CMDICHNH?MM ;RCIG CMEM;NCM@C?> ¢
NB? @IFFIQCHA ;MM?LNCIH NB? >CMDICHNH?MM ;RCIG QIOF> <?
IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN

ObjectPropertyAssertion( a:hasMother  a:Stewie  a:Peter

9.2.4 Inverse Object Properties

H CHP?LM? I<D?=N JUmkrdeQlgeetMropBrisGOPE 1 OPE

) MN;N?M NB;N NB? I<D?=N ORHICMN;H RIR?MWMTI@ NB? I<D?=N
JLIJ?LNS ?ROPEMNMBOM C@ ;Hx CHPERIIHPCOPE>NE SH

CH>CRC>NByY¥FEaM ;FMI =IHHORENR* <%> PC=? P?LM; !;=B MO=B
yRCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? @IFFIQCH/

EquivalentObjectProperties( OPE 1 ObjectinverseOf( OPE 2))
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ObjectPropertyAssertion(
a:hasFather a:Stewie  a:Peter )

ObjectPropertyAssertion( 1
afatherOf  a:Peter a:Chris ) R L e NE? L

,?N?L CM /IN?QC? M @;NB?L

ﬂ InverseObjectProperties = 'InverseObjectProperties' '('

E i axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression :

sl |’ |

(7] '_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_:

" Example: E

E IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM
E InverseObjectProperties( $;PCHA ; @;NB?L CMENB’? [JJIMCN?
U a:hasFather a:fatherOf ) @ <?CHA ; @;NB?L '@ MIG?IH?

g

OBCM IHNIFIAS 2aR&NerCEFNM =N B H\? -aNaPrercefSQ CaNRewie -
NB;N CM CN ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

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

"OLNB?LGIL? NB? IHNIFIA&CHiMC MH-N HHMataskinsr
QCaiMeter * NB;N CM CN ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

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

9.2.5 Object Property Domain

H I<D?=N JLIJ?LNS >0lgec@bpeRyDoMain( OPE CE ) MN;N?M

NB;N NB? >IG;CH I@ NB? I<D?=0PECM NS =7R VIMGER CURAMM C | H
NB;N CM C@ xHC RIH=>IGIRCOPE® @SB MIG? INB?L CH>CWC>0;F NB?H
‘H CHMN;GE=?;E@ MO=B ;RCIG =;H <? M??H :M ; MSHN;=NC= MBILN=
@IFFIQCHA ;RCIG

SubClassOf( ObjectSomeValuesFrom( OPE owl:Thing )CE)

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
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achasDog a:Peter a:Brian )

ObjectPropertyDomain( a:hasDog _ i
a:Person ) +HFS J?I1JF? =;H IQHE>|AM
ObjectPropertyAssertion( LC:H CM : 1A 1@ .2 N -

S NB? @CLMN ;RCIG ?;=B CH>CP @h&3DbgNBEM B=NC;IHi IONAICHA
GOMN <? ;H CraMeisdi=DB@L ? @Rdter =;H <? =F;MMC@C?> ;M ;H
CHMN;H#Perso@ NB;N CM NBCM IHNIFIAS ?HN;CFM NB? @IFFIQCHA

ClassAssertion( a:Person a:Peter )

IG;CH ;RCIGM CH +3( B;P? ; MN;H>;L> @CLMN IL>?L M?G;HNC=N
MIG?QB;N >C@Q@7?L?HN @LIG NB? M?G;HNC=M |@ MO=B ;RCIGM C|
ILC?HN?> MSMN?GM QB?L? MO=B ;RCIGM ;L? CHN?LJL?N?> ;M =E
yRCIG @LIG NB? ?R;GJF? IHNIFIAS QIOF> CH MO:BEMSMN?GM <?
constraint M; SCH AhgDdyg =;H JICHN IHFS @LIG CH>CPC>O;FM NB;N ;L?
<? CHMN;;HBPA¥nNI @ OLNB?LGIL? MCH=? NB? ?R;GJF? IHNIFIAS >1?
?RIJFC=CNF a:Rdthr; 8 NI ;GlH Md\Persor? II@? GCABN ?RJ?=N NB?

>|G;CH =IHMNL;CHN NI <? CHP;FC>;N?> 0BCM BIQ?P?L CM HIN |

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

___________________________________________________________________________________________________

9.2.6 Object Property Range

H I<D?=N JLIJ?LNS QujéetfPropeRyiREGge( OPE CE ) MN;N?M NB;N

NB? L;HA? I@ NB? I<D?=N JOABC MNISB?RJE 2WINWGCER-IN. B MM C | H

CM C@ MIG? CH>CPC>OPEQIW B | HHC &N T¥B@EM FH CHMN ;H="?

I@E !;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @]IL

SubClassOf(  owl:Thing  ObjectAllValuesFrom( OPE CE ) )

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

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA i RCIGM

ObjectPropertyRange( a:hasDog 0B? L;HA? a@asNdg? ,
a:Dog ) JLIJ?LNS CMaDB® =F ;MM

ObjectPropertyAssertion( _ _ .
achasDog a:Peter a:Brian ) LC;H CM ; >IA 1@ ,?N?L
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S NB? @CLMN ;RCIG ?:;=B CH>CP®:h€BD(‘-)gN:BHN-IB=,MQ§H-|CH:IGCHA
GOMN <? ;H CHiDdYy, HFR?IL@ @Bria? =;H <? =F,MMC@C?>;M ;H
CHMN;H:Pogl@NB;N CM NBCM IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;N\

ClassAssertion( a:Dog a:Brian )

i.;HA?;RCIGM CH +3( B;P? ; MN;H>;L> @CLMN IL>2L M?G;HNC=M
' >C@@?L?HN @LIG NB? M?G;HNC=M I@ MO=B ;RCIGM CH >;N;<;M?
: MSMN?GM QB?L? MO=B ;RCIGM ;L? CHN?LJL?N?> M =B?=EM 0B~
' NB? ?R;GJF? IHNIFIAS QIOF> CH MO=B MSndthinG M <? CHN?LJL?N?
iM;SCHﬁa:ME}d‘QZ;H JICHN IHFS NI CH>CPC>0O;FM NB;N ;L? EHIQH NI
' 1@Dog @OLNB?LGIL? MCH=? NB? ?R;GJF? IHNIFIAS >1?M HIN ?RJ
‘a:Brian CM ;H CHMaDdg=2H@® GCABN ?RJ?=N NB? L;HA? =IHMNL;CHN N
t CHP;FC>;N?> 0BCM BIQ?P?L CM HIN NB? =;M? CH§+3( M MBIC
J;L;AL;JB NB? GC Mgt AODNEA ?NEM L;HA? =IHMNL;CHN

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

9.2.7 Functional Object Properties

H I<D?=N JLIJ?LNS @ O HunbliGnatOheCtRrEperE/CIOFE )

MN;N?M NB;N NB? I<D?=N ORELCM. N\BEBOHRNCMMFCITHNB;N CM @IL ?;=B
CH>CPRC>NBFL? =;H <? ;N GIMN IH? y»GIONBKNBWNCHMHEPENO>F
<®PENY !;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON
RCIG

SubClassOf(  owl:Thing  ObjectMaxCardinality( 1 OPE ) )

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

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM
FunctionalObjectProperty( ;=B I<D?=N =;H B;P? ;N GIMN

i a:hasFather ) IH? @;NB?L

ObjectPropertyAssertion(

; a:hasFather a:Stewie a:Peter ) T

i ObjectPropertyAssertion(

a:hasFather a:Stewie ,?N?L #LC@@CH CM {N?QC? M @;N|
; a:Peter_Giriffin ) i
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S NB? @CLahssFR@ei&;H JICHNMNS®WEGN! ;N GIMN IH? SCMNCH=N
CH>CP Ca®eter ;MbaPeter_Grifin GOMN <? ?KO;F NB;N CM: NBCM IHNIFI,
?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

Samelndividual( a:Peter a:Peter_Giriffin )

+H? GCABN ?RJ?=N NB? JL?PCIOM IHNIFIAS NI <? GH=IHMCMN?HN
achasFather JL1IJ?LNS JICHNM NI NQI >S@v@? L+?3HN P;FO?M @IL
BIQ?P?L >I1?M HIN G;E? NB? OHCKO 2:Pete8 7?HMMOGJINCIH M
a:Peter_Griffin ;L? HIN H?=?MM;LCFS >CMNCH=N CH>CPC§>O;FM %@ NB
?RN?H>?> QCNB NB? @IFFIQCHA ;MM?LNCIH NB?H:CN QIOF> CH>

Differentindividuals( a:Peter  a:Peter_Giriffin )

___________________________________________________________________________________________________

o
I
i

)
W

.
0

=

L™

LLl

)

2

9.2.8 Inverse-Functional Object Properties

H I<D?=N JLIJ?LNS CHP?LM? @OH=NCIH;FCNS ;RCIG
InverseFunctionalObjectProperty( OPE ) MN;N?M NB;N NB? I<D?=N JLIJ?LN
?RIJL?MOPECHM CHP?LM? @OH=NCIH;F °~ NBxN I CBPL@ I1;®;<sB CH>CPC:
;N GIMN IH? CHMORBXDBWM =IHH? OPEQ GSB!;=B MO=B ;RCIG

=;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? @IFFIQCHA ;RCIC

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

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @QIFFIQCHA ;RCIGM
InverseFunctionalObjectProperty( 1:=B I<D?=N =;H B;P? ;N GIMN

i afatherof ) IH? @;NB?L §
ObjectPropertyAssertion( |
; a:fatherOf a:Peter a:Stewie ) :
i ObjectPropertyAssertion(
| afatherOf  a:Peter_Griffin
5 a:Stewie )

@;NB?L

,?N?L #LC@@CH CM /N?QC? M
@;NB?L ;
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n...":' S NB? @CLMN ;RCIG ;N GIMN IH? >CMNGOEONNCH>CPC>0;F =;H JI
™  a:Stewie  MatPeter ; H a:Peter_Griffin GOMN <? ?KO;F NB;N CM ' NBCM ITHNIFIA
5 i 7HN;CFM NB? @IFFIQCHA ;MM?LNCIH i
7 Samelndividual( a:Peter a:Peter_Giriffin )
0 i +H? GCABN ?RJ?=N NB? JL?PCIOM IHNIFIAS NI <? CGH=IHMCMN?HN
= i CH>CPC>@SkeMieNBVIN=IH H ? = Na?fathtfOf< S- 3 ( BIQ?P?L >1?M
'-E HIN G;E? NB? OHCKO? H;G a:PdeM OHGIR¢@n Igriffv I L? HIN
LU t H?=?MM;LCFS >CMNCH=N CH>CPC>0;FM %@ NB? IHNIFIAS Q?L?
U ' ;MM?LNCIH NB?H CN QIOF> CH>??> <?=1G? CH=IHMCMN?HN
g Differentindividuals( a:Peter  a:Peter_Giriffin )
9.2.9 Reflexive Object Properties
H I<D?=N JLIJ?LNS L ?Reflesd\rRCHeCtRr&periy(RE ) MN;N?M
NB;N NB? I<D?=N JLIJOPRGM?RI@APRCH? ~ NB;N CM ?;=B CH>CPC>
ZIHH?=N®OPENS CNM?F@ !;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=

@IL NB? @IFFIQCHA ;RCIG

SubClassOf(  owl:Thing  ObjectHasSelf( OPE ) )

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

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM

ReflexiveObjectProperty(

aknows ) IP?LS<I>S EHIQM NB?GM?FP?M
a:Peter ) ,?N?L CM ; J?LMIH
S NB? @CLAMterREOGIN <? =|HHRknbWB>N$ CNM?F@ NB;N CM NBCM

IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

ObjectPropertyAssertion( acknows a:Peter a:Peter )

i ClassAssertion( a:Person

T > SRR R R
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9.2.10 Irreflexive Object Properties

H I<D?=N JLIJ?LNS CL Ure@ieGupaerdpsityFOPEG

MN;N?M NB;N NB? I<D?=N ORPECM.ICE I?RFE?RE@EIH NB;N CM HI CH>
CM =IHH?-OPENI<KGNM?F@ !;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN
@IL NB? @IFFIQCHA ;RCIG

SubClassOf( ObjectHasSelf( OPE ) owl:Nothing )

IrreflexiveObjectProperty = 'lrreflexiveObjectProperty' ‘("
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA |I@ NB? @IFFIEQCHA i RCIGM

IrreflexiveObjectProperty( *]<I>S =;H <? G;LLC?> NI
; a:marriedTo ) NB?GM?FP?M i

CHA ;MM?LI
G? CH=IHMC

— O

9.2.11 Symmetric Object Properties

H 1<D?=N JLIJ?LNS M Sgn@r2iitCbjedPeoberty( OPE ) MN;N?M

NB;N NB? I<D?=N JLIJOPEGM RIB.GGMAIG= * NB;N QMMC@ ;H CH>CP
=IHH?=N®PENS ;H CH>CPEB®EM ;FMI =|HHORENX> kS B

MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? @IFF

SubObjectPropertyOf( OPE ObjectinverseOf( OPE ) )

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

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I|@ NB? @IFFIQCHA ;RCIGM
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- SymmetricObjectProperty( %@ R CM ; @LC?H> Ii@ S NB?H S C
LE L afriend ) @LC?H> 1@ R i
: ObjectPropertyAssertion( i
. ! . . ,
ﬂ | a:friend a:Peter  a:Brian ) SGslal Ghil 5 @LE = Ii@ PN?L
. /CHaftiend CM MSG@P&erGG-OMN <? =|HH&friéh@ N &Bian
i NB;N CM NBCM IHNIFIAS ?HN;CFM NB? @IFFIQCHA:;MM?LNCIH
0O i i
4;' ; ObjectPropertyAssertion( a:friend a:Brian a:Peter ) i
n 4
U 9.2.12 Asymmetric Object Properties
m H 1<D?=N JLIJ?LNS ;M S\Sy@matiicObjerteroperty( OPE )
; MN;N?M NB;N NB? I<D?=N OPECM.NE SXRGRMMIHNB;N CM C@ ;H
CH>CPCCM ;FIHH? OPENI<3H CH>CPRB®@EFHHIN <? =IHH?=N?> <S
OPE NX
AsymmetricObjectProperty  :='AsymmetricObjectProperty’ ('

axiomAnnotations  ObjectPropertyExpression ')’

Example: E

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

AsymmetricObjectProperty( %@ R CM ; J;L?HN | @ S NB?H S CNM
; a:parentOf ) i J;L?HN 1@ R i
i ObjectPropertyAssertion(

2N? - J:L? : 2 2
a:parentOf a:Peter a:Stewie ) o GWZL G 5 s LPhN I@? IN?QC?

%@ NBCM IHNIFIAS Q?L? ?RN?H>?> QCNB NB? @IF
QIOF> <? CHP;FC>;N?> ;H> NB? IHNIFIAS QIOF> <?

IQCHA ;MM?LI
IG? CH=IHMCI

ObjectPropertyAssertion( a:parentOf a:Stewie  a:Peter )

Rt | Bt - R

9.2.13 Transitive Object Properties

H I<D?=N JLIJ?LNS N LTiddiG/AGbREMNPertR OPE )

MN;N?M NB:N NB? 1<D?=N ORECM NS  HRAUCREMTIHNB:N CM C@ ;H CI
X CM =IHH?=ORPENI<H CH>CRB>M:EM =IHBPENR >H<SH>CPC>O0;F

z NBREM ;FMI =IHHOREWZ> £$B MO=B ;RCIG =;H <? M??H ;M ;
MSHN:=NC= MBILN=ON @IL NB? @IFFIQCHA ;RCIG
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o
3
i

)
7,

.
0

=

L™

LLl

)

2

SubObjectPropertyOf( ObjectPropertyChain( OPE OPE ) OPE )

TransitiveObjectProperty = 'TransitiveObjectProperty’ ('
axiomAnnotations  ObjectPropertyExpression ')’

___________________________________________________________________________________________________

%@ R CM ;H ;H=?MNIL I@ S ;H> S C
‘H ;H=?MNIL 1@ T NB?H R CM ;H
H=?MNIL 1@ T i
ObjectPropertyAssertion( _ o ;

a:ancestorOf a:Carter a:Lois ) ,LN?L CM /H ;H=?MNIL 1@ (ICM

ObjectPropertyAssertion( ) o :
a:ancestorOf a:Lois a:Meg ) (ICM CM ‘H H=?MNIL 1@ )?A

TransitiveObjectProperty(
a:ancestorOf )

/ C Ha:ancestorOf CM NL ; aM&tEerCEROMN <? =|HHa>.amlsle’sner@iEI\lI§
aMeg G>M;B NB;N CM NBCM IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;|

ObjectPropertyAssertion( a:ancestorOf a:Carter a:Meg )

'N; ,LIJ?LNS RCIGM

+3( FMI JLIPC>?M @IL >;N; JLIJ?LNS ;RCIGM 0B?CL MNLO=NOL?
JLIJ?LNS ;RCIGM ;M MBIQH StbDatdPrgeityDf ;RO@BIG ;FFIQM IH?

NI MN;N? NB;N NB? ?RN?HMCIH 1@ IH? >;N; JLIJ?LNS ?RJL?MMCIH
?RN?HMCIH |@ ;HINB?L >;N; JLI| XFyuwientD&RaPropdtisskCIH 0B ?

;FFIQM IH? NI MN;N? NB;N M?P?L;F >;N; JLIJ?LNS ?RJL?MMCIHM B
? RN ? HM C DisjoiftBaaProperties ;RCIG ;FFIQM IH? NI MN;N? NB;N NB?
?RN?HMCIHM @ M?P?L;F >;N; JLIJ?LNS ?RJL?MMCIHM ;L? >CMDIC
CM NB?S > HIN MB;L? CH>C PRataPropertffDomathL ;;R C;IGL ¥, HOB ?

<? OM?> NI L?MNLC=N CH>CPC>0;FM =IHH?=N?> <S ; JLIJ?LNS ?R.
@ NB? MJ?=C@C?> =DaMdMopavtyR&n@eF ;IRRCI GNBH <? OM?> NI
L?MNLC=N NB? FCN?L;:FM JICHN?> NI <S ; JLIJ?LNS ?RJL?MMCIH N
>;N; L;HA? "C HykctoBalDdtBP?operty ;RCIG ;FFIQM IH? NI MN;N? NB;N ;
>:N; JLIJ?LNS ?RIJL?MMCIH CM @OH=NCIH;F " NB;N CM NB;N ?;=B
GIMN IH? IONAICHA =IHH?=NCIH |@ NB? MJ?=C@C?> >;N; JLIJ?LNS
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L ==
I ——— The data range must [
ﬂ {Raiarroperty o be of arity one
|
|
] B |
L |
[ 4 [ | |
D SubDataPropertyOr EquivalentDataProperties DataPropertyDomain DataPropertyRange
" —
n 1 l/nnmam 1 \Lrangg
I I I Disjoi Properties FunctionalDataProperty ClassExpression DataRange
| arity : Unlimitedilatural |
; 2 .* .| dataPropertyExpressions 2.7 |, dataProperyExpressions 1.|, dataPropertyExpression 1 dataPropertyExpression

9 DataPropertyExpression

subDataPropertyExpression

superDataProperyExpression dataPropertyExpression

Figure16. ;N; ,LIJ?LNS RCIGM I@ +3(

DataPropertyAxiom =

SubDataPropertyOf | EquivalentDataProperties |
DisjointDataProperties |

DataPropertyDomain | DataPropertyRange | FunctionalDataProperty

9.3.1 Data Subproperties

>;N; MO<JLIJ?LNIDatRREdgertyOf( DPE 1 DPEE ) MN;N?M NB;N NB?
>;N; JLIJ?LNS ?RBEOMMCMO<JILIJ?LNS 1@ NB? >;N; JLIJ?LNS ?RJL?
DPE " NB;N CM C@ xHCOH=IGRHC=HIWE>N+S FGN NBREM
=IHH?=NDPE<SY ;M Q?FF

SubDataPropertyOf :='SubDataPropertyOf' '(' axiomAnnotations
' subDataPropertyExpression  superDataPropertyExpression ')’ |
i subDataPropertyExpression  := DataPropertyExpression i
i superDataPropertyExpression = DataPropertyExpression i
i Example: i
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ﬁ ' IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA;RCIGM
o] i i

— i SubDataPropertyOf( F:MN H;G? 1@ MIG?IH? CM BCM
ﬂ i a:hasLastName a:hasName ) B?L H;G? ;M Q?FF i

.,""" i D.ataPropertyAssertlf)n( 2N?L M F:MN H:G? CEM

. | a:hasLastName a:Peter “Griffin” :

0 L "Griffin") riin :

£ . |

'-E i /CHaRasLastName CM ; MO<JL lalasNadel @ ;=B CH>CPC>O0;F =IHH?=N?>
LLi 1 <S NB? @ILG?L JLIJ?LNS NI ; FCN?L;F CM ;FMI =IHH?=N?> <S NB?

' M;G? FCN?L:F 0B?L?@IL? NBG@ReteHCIMFEABHHN,TFMINB ;N

U i"Griffin" NBLI@A®BName NB:N CM NB? IHNIFIAS ?HN;CFM NB? @IFFI
M ' ;MM?LNCIH ;

; DataPropertyAssertion( a:hasName a:Peter  "Griffin")

___________________________________________________________________________________________________

9.3.2 Equivalent Data Properties

H ?KOCP;F?HN >;N; JLEquaN@rakPrépexrii€s( DPE 1 -

DPE, ) MN;N?M NB;N ;FF NB? >;N; DPEJ?LNS?RHL?MMCIHM
M?G;HNC=;FFS ?KOCP;F?HN NI ?;=B INB?L OBDORE ;RICIG ;FFIQM IH"
; MSHIHSG @ORE?,NB;N CM CH ;HS ?RJL?MMCIH CH NB? IHNIFIAS
MO=B ;H /BREIG;H <? L?JF;=DPf QCNBION ;@@?=NCHA NB? G?;HCHA
NB? IHNIFIAS EguvalBntDaBProperties( DPE 1 DPBR ) =;H <?

M??H ;M ; MSHN;=NC= MBILN=ON @IL NB? @IFFIQCHA ;RCIG

SubDataPropertyOf( DPE 1 DPEB )
SubDataPropertyOf( DPE 2 DPR )

EquivalentDataProperties ;= 'EquivalentDataProperties' ‘('
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression  { i
! DataPropertyExpression  }')'

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |1@ NB? @IFFIQCHA ;RCIGM

EquivalentDataProperties( ahasName ; H:=a:seLlama CH:

achasName a:selLlama ) /J;HCMB :L? MSHIHSGM
DataPropertyAssertion( - . ;
achasName a:Meg "Meg Griffin" ) . A ,,M H; CWMeg M i
) Griffin ;

___________________________________________________________________________________________________
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DataPropertyAssertion(

| ) @ |
% ! a:seLlama a:Meg "Megan ()Br'iff?n"M 75 SR 1) i
i Griffin")
ﬂ : /CHa:PasName ; H=assellama ;L? ?KOCP;F?HN JLIJ?LNC?M INBCM IHNIFIA:
(7] i NBaNleg CM =1HH ?aMdéltanaSQ C'MBg Griffin” " NB;N CM CN ?HN;CFM
" i NB? @IFFIQCHA ;MM?LNCIH 5
O i :
4=t : DataPropertyAssertion( a:seLlama a:Meg "Meg Griffin") :
T . i
L P "OLNB?LGIL? NB? IHNIFIASM&EVA M HRMC EMHMB AN ?> i<S
U . a:hasName Q C'NIBgan Griffin" "NB;N CM CN ?HN;CFM NB? @IFFIQCHA ;
g DataPropertyAssertion( azhasName a:Meg "Megan Griffin"
L) i

9.3.3 Disjoint Data Properties

>CMDICHN >;N; JL IDiSaiNmR@aRropR@&sCEDPE 1 ..DPE |

) MN;N?M NB;N :FF 1@ NB? >;NDBRHEIJ?LKS] TR ILPMMCLIQNE M ?
>CMDICHN NB;N QM ;H KCHIBRE>D?25yNdS, €I0PE? LHE

DPE @IL C \ D

DisjointDataProperties  := 'DisjointDataProperties' ‘('
i axiomAnnotations  DataPropertyExpression  DataPropertyExpression  { i

DataPropertyExpression  }')'

Example: i

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM

DisjointDataProperties( /[IG?IH? M H;G? GOMN <?
a:hasName a:hasAddress ) >C@@7?L?HN @LIG BCM ;>>L?MM
D.ataPropertyA_ssertlon( ) 2N?L M H'RB@rCM
a:hasName a:Peter Peter e

Griffin
DataPropertyAssertion(

a:hasAddress  a:Peter  "Quahog,

Rhode Island")

L2N?2L M ;>>'"Qeahdg, CM!
Rhode Island" i

%H NBCM IHNIFIAS NB? >CMDICHNH?MM ;RCIG CM
NB? @IFFIQCHA ;MM?LNCIH NB? >CMDICHNH?MM ;RCIG QIOF> <?

L Griffin")
' IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN
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DataPropertyAssertion( a:hasAddress  a:Peter  "Peter
Griffin")

9.3.4 Data Property Domain

>;N; JLIJ?LNS >I|GDha&Prope@y®main( DPE CE) MN;N?M NB;N
NB? >IG;CH I@ NB? >;N; JLOPEIOW NRI =AM K CER JNNB MM C | H
CM C@ ;H CBMCPIGHOHBREQ ESB MIG? FGNCM; FH CBHMIN;H=? | @
CE !'=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL N

SubClassOf( DataSomeValuesFrom( DPE rdfs:Literal ) CE)

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

DataPropertyDomain :='DataPropertyDomain’ ‘(" axiomAnnotations
DataPropertyExpression  ClassExpression ")’

Example: i

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM

DataPropertyDomain( a:hasName i

- :b .
aPerson ) +HFS J?I1JF? =;H B,P,: H;G?M
D.ataProperWA-ssertlon( ) 2N?L M H'RR@rCM i
a:hasName a:Peter Peter Griffin” ;
Griffin") rivin |

S NB? @CLMN ;RCIG ?:;=B CH>CP@:ha3NEmNB;lNI-B’?,MN,(§1—|IHONAICHA
GOMN <? ;H Craleisdi=DB@L ? @Adt&r =;H <? =F;MMC@C?> ;M ;H
CHMN :  HPerso@ NB;N CM NBCM IHNIFIAS ?HN;CFM N:B ? @IFFIQCHA

ClassAssertion( a:Person a:Peter )

IG;CH ;RCIGM CH +3( B:P? ; MN;H>;L> @CLMN IL>E?L M?G;HNC=N
MIG?QB;N >C@Q@7?L?HN @LIG NB? M?G;HNC=M |@ MO=B ;RCIGM CI
ILC?HN?> MSMN?GM QB?L? MO=B ;RCIGM ;L? CHN?LJL?N?> :M =E
>|G;CH ;RCIG @LIG NB? ?R;GJF? IHNIFIAS QIOF> Ci—| MO=B MSMN?"
;M constraint M; SCH A:inagNane =;H JICHN IHFS @LIG CH>CPC>0O;FM NB;N
EHIQH NI <? CHMRPerstr? i@ O@NB?LGIL? MCH=? NB? ?22R;GJF? IHNIFI
>[?M HIN ?RJFC=QN&&a G ; NH? ONHBNIPdisor? II@? GCABN: ?2RJ?=N

NB? >IG;CH =IHMNL;CHN NI <? CHP;FC>:N?> 0OBCM: BIQ?P?L CM
;M MBIQH CH NB? JL?PCIOM J;L;AL jdf@redN @2 IGCVMBPCHIAS NCSHI ? CM
=IHMNL;CHN
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9.3.5 Data Property Range

>;N; JLIJ?LNS L ; B&aPrppettyRange( DPE DR) MN;N?M NB;N NB?
L;HA? 1@ NB? >;N; JLIJDPEE MRNR? MVNDRH;NNBBN CM C@ MIG?
CH>CPC>0;F CMDPEHH>NBI 2 >k €N B2 BFMDR HOB ? ; L ORr8Budt@
<? IH? !;=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON ¢(
iRCIG

SubClassOf(  owl:Thing  DataAllValuesFrom( DPE DR))

DataPropertyRange :='DataPropertyRange' ‘(' axiomAnnotations
DataPropertyExpression  DataRange )’

o
3
i

)
7,

.
0

=

L™

LLl

)

2

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

DataPropertyRange( a:hasName 0B? L;HA? d@asNdBm®
xsd:string ) JLI1J?L Ms8l:s@iND
D.ataPropertyA_ssertlon( ) 2N?L M H'R@rCM
a:hasName a:Peter Peter Griffin"

Griffin" ) rn

S NB? @CLMN ;RCIG ?;=B FCN?dhdsNarBe IR BHE GO MN=4G CHA
xsd:string % H NB? ?R;GJF? IHNIFIAS NBCM ;RCIG CM M;NCM@C?> 9
IHNIFIAS Q?L? ?RN?H>?> QCNB NB? @IFFIQCHA ;MM?LNCIH NB?F
CGJFS NB;N "MB? KsdMtgerr CMxgdstring QBC=B CM ;
=IHNL;>C=NCIH ;H> NB? IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN

DataPropertyAssertion( a:hasName a:Peter
"42"M xsd:integer ) i

9.3.6 Functional Data Properties

>:N; JLIJ?LNS @ O H = Rub¢tionaDaaBropRiey/( BPE ) MN;N?M
NB:N NB? >;N; JLIJ?LDPE CRJ@DMMEICHH;F - NB;N CM @IL ?;=B CH>(
NB?L? =:H <? :N GIMN |Hy MG MBS B MW= FICH?-DRE © GyS B
1:=B MO=B ;RCIG =;H <? M??H ;M ; MSHN;=NC= MBILN=ON @IL NB?

SubClassOf(  owl:Thing  DataMaxCardinality( 1 DPE))
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FunctionalDataProperty  := 'FunctionalDataProperty' ‘('
axiomAnnotations  DataPropertyExpression ")’

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM

FunctionalDataProperty( ;=B I<D?=N =;H B;P ’? N GIMN
a:hasAge ) IH? ;A? i
DataPropertyAssertion( i
a:hasAge a:Meg )?7A CM M?P?HN??H S:?;LM | F>
"17"M xsd:integer ) i

o
3
i

)
7,

.
0

=

L™

LLl

)

2

S NB? @ CLahdsAGRCH,3H JICHMN:NMBGE NI ;N GIMN IH? >CM§NCH:N FCN?L;
%H NBCM ?R;GJF? IHNIFIAS NBCM ;RCIG CM M;NCM@C?> %@ BI
?RN?H>?> QCNB NB? @IFFIQCHA ;MM?LNCIH NB? M?G;HNC=M |@
QIOF> C G JESVN Bsdhinteger CM ?KOLP™“N ksd:integer '

QBC=B CM ; =IHNL;>C=NCIH ;H> NB? IHNIFIAS QIOF§> <?=1G? CH=I
DataPropertyAssertion( achasAge a:Meg
"15"M  xsd:integer ) i

Example:

*IN? NB;N MIG? >;N;NSJ?M @LIG NB? +3( >;N;NSJ? G;J >CMNCHA
?KO;F :H> C>?HNC=:F >;N; P;FO?M ;H> NB:N NB? M?G;HNC=M | @
iH> @OH=NCIH;F >;N; JLIJ?LNC?M CH +3( CM >?@:CH?> QCNB L?
IHMC>?L NB? @IFFIQCHA ?R;GJF? :

FunctionalDataProperty( 1'=B I<D?=N =;H B;P? ;N GIMN
achasAge ) IH? ;A? i
DataPropertyAssertion(

a:hasAge a:Meg YA CM M?P?HN??H S?;LM IF>
"17"M xsd:integer ) i
DataPropertyAssertion(

a:hasAge a:Meg )2A CM M?P?HN??H S?;LM IF>
"17.0"™  xsd:decimal )
DataPropertyAssertion( i

achasAge a:Meg "+17"™ xsd:int YA CM M?P?HN??H S?;LM IF>
)

"+17"M xsdiint ;L? ;FF G;J3J?> NI NB? C>?HNC=;F >;N;

(CN?M7PM xsd:integer "17.0"™  xsd:decimal yH>
P;FO? ~ NB? C

___________________________________________________________________________________________________
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>;N; P;RO?M>0 CH NB? P;FOXstiidat="NB&®M? >;N; P;FO’?iM ;L?

?KO;F <ON HIN C>?HNC=;F O0BMe @M ZIMIB?=ClR>CFSCNB?F
a:numberOfChildren JLIJ?LNS NI NQI >CMNCH=N >;N; P;FOPM QBC=B PCI
@ OH=NCIH;FCN Sa:hupidexQfCritdded I;HH *HG ;E?M NB? IHNIFIEAS
OHM;NCM@C;<F? |

1...":' L 0B?L?@IL? N B 2:\Bdg >COWP G PIOHP = N 2chas/AReNJB?J?LNS NI iIH?
E §>CMNCH:N >,N; P;FO? MI NBCM IHNIFIAS CM M;NCM@C;<F?
ﬂ E%H =IHNL;MN =IHMC>?L NB? @IFFIQCHAIHNIFIASE
v . N
. FunctionalDataProperty( | : ,)CPH.>FCOP,,Cé(|)L & sl B P7 N GIMN
E a:numberOfChildren ) a:numberOfchildren
'.E i DataPropertyAssertion( 0B? P:FO? |@ i
LLI a:numberOfChildren a:Meg a:numberOfChildren @ &lMeg
i "+0"M  xsd:float ) CH ;
) ! DataPropertyAssertion( 0B? P;FO? |@ i
" i a:numberOfChildren a:Meg a:numberOfChildren @ &lMeg
; i m0"™ xsdifloat ) cu ;
(C N?1+0PM xsd:float i H 20" xsd:float ‘L? G:;JJ?> NI >CMNCH=N

iN;NSJ? ?@CHCNCIHM

>:N;NSJ? > ?0atayeDfition( DT DR ) >?@CH?M ; H?Q >;N;NSJ?
DT ;M <?CHA M?G;HNC=;FFS ?KOCPDR?NBI?NAnIB21>,;N; L;HA?
OH;LS >;N; L;HA? OBCM ;RCIG ;Hé&ih@dv>]N?NBD TDWM? NB?
MSHIHSGR@NB;N CM CH ;HS ?RJL?MMCIH CH NB? IHNIFIAS =IHN;C
yRCIBT =;H <? L?JF;=-DRQQCIBBON ;@ @7?=NCHA NB? G?;HCHA I@ NB?
0B? MNLO=NOL? |l@ MO=B ;RCIG CM MBIQH CH "CAOL?
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e
Il..::E Aodom 1 DataRange

i arity : Unlimitedkatural

ﬂ dataRange

_1l..|"'.l

[

0

H

;) DatatypeDefinition 1 Datatype

L

U datatype

" ]

; Figure 17. ;N;NSJ? ?@CHCNCIHM CH +3(

DatatypeDefinition :='DatatypeDefinition' (' axiomAnnotations
Datatype DataRange ')’

0B? >;N;NSJ?M >?2@CH?> <S >;N;NSJ? >2@CHCNCIH ;RCIGM MOJJII
mustnot I==0OL CH >;N;NSJ? L?MNLC=NCIHM "OLNB?LGIL? >;N;NSJ?
MO<MNCNON?M @IL >?=F;L;NCIHM C@ ;H +3( IHNIFIAS CM NI M;I
l@ +3( ( @REGICIH @bt 7RIJFC=CNFS >?=F;L? ;FF >;N;NSJ?M NB;I
>;N;NSJ? >?2@CHCNCIHM

Example: E

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM

Declaration( D :SSN i
) eclaration( Datatype( a:SSN ) a:SSN CM : >:N:NSJ? |
DatatypeDefinition(

a:SSN :

A MI=C;F M?=0LCNS HOG<?L CM ;
B pEREEE MNLCHA NB:N G:N=B?M NB? ACP?H

xsd:string xsd:pattern L?AOF-L 2RJIL?MMCIH
"[0-9){3}-[0-9){2}-[0-9){4}" ) ' T ' |
) i
DataPropertyRange( a:hasSSN 0B? L;HA? d@asEB\? i
a:SSN ) JLIJ?LMSSEM §

0B? M?=IH> ;RCI@GSSR@NHRM<<L?PC;NCIH @IL ; >;Ni;NSJ? L?MNLC:=
xsd:string % H IL>?L NI M;NCM@S NB? NSINCHAN LANBNLE@ENRNM @LIG
yRCIG ?RIFC=CHBSNNA=F2L,?M;N;NSJ? O&TBSN;N;NSQ??E

OM?> DOMN FCE? ;HS INB?L >;N;NSJ? @IL ?R;GJF? CN CM OM?>
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>?@CH? NB? LaHas3SN@ INB?LNS O0B? IHFS L?MSNSNCZI\!CIH CM NB;N
MOJJILNM HI @;=?NM ;H> NB?L?@IL? =;HHIN <? OM?> CH >;N;NSJ

E?S ;RlgasGey(CE(OPE 1 ...OPE 4 )(DPE 1 ...DPE ))
MN;N?M NB;N ?;=B H;G?> CHMN;H=THOVMNBGR GKOMNS?RIRRAME @ICI?:
<S NB? I<D?=N JLIJ?LORE 2RJLAMNECA NN ; JLIJ?LNPPRI?LMMCIHM
NB;N CM HI NQI >CMNCH=NCEBEG?=ICHINNHEPNMB@ P;FO?M 1@ ;F
I<D?=N JLIJ?LNS QRELAMMERHMN; JLIJ?LN DPERJIUHMRMEBHM
MO=B ;RCIG CH ;H +3(ILMNLFkABBst <? F;LA?L NB;H T?LI E?S
'RCIG |@ NB&K@/(L&w:Thing (OPE)()) CM MCGCF;L NI NB? ;RCIG
InverseFunctionalObjectProperty( OPE ) NB? G;CH >C@@?L?H=?M <?CHA
NB;N NB? @ILG?L ;RCIG CM ;JJFC=;<F? IHFS NI CH>CPC>0;FM NB;
IHNIFIAS QBCF? NB? F;NN?L ;RCIG CM ;FMI ;JJFC=;<F? NI CH>CP(
CGJFC?> <S ?RCMN?HNC;F KO;HNC@C=;NCIH 0B? MNLO=NOL? |@

o
3
i

)
7,

.
0

=

L™

LLl

)

2

Adom
HasKey
- ohjectPropertyExpressions * dataProperyExpressions 1 classExpression
QhjeciProperiyExpression DataProperiyExpression ClassExpression
Figure18. '?S RCIGM CH +3(

HasKey :='HasKey''(' axiomAnnotations  ClassExpression (' { :
: ObjectPropertyExpression  }")"'(' { DataPropertyExpression  }")' i
i I)I E
E Example: i
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IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM

;=B 1<D?=N CM OHCKO?FS

Haskey( owl:Thing () ( C>?HNC@C?> <S CNM MI=C:F M?=0

=
3
[
n a:hasSSN )) HOG<?L
" DataPropertyAssertion( '
. 2N? =C: 2= 2
o ahasSSN  a:Peter  "123-45-6789" e aoaen o M GLCNS HOG<?L
e )
o DEIEIETOERAESEony PN?L #LC@@CH M Mi=C:F M?2=0LCl
LLl a:hasSSN a:Peter_Griffin i—|O G < 2N 2B 46-6789" i ’
U "123-45-6789" ) ' i
" 0B? @CLMN ;RLChEGSSN KB E?S @ IL CH NoW;Fhing M FI;@ NiB ?
; NBOM IHFS IH? CH>CPC>O0;F =;H BaPa®3SSN;UBE=QMEB?P;FO? @IL
P:FO?8hds®SN ;L? NB? M;G? @ IL N B:Pe@rH; HCEPEterOGHM
NB?M? NQI CH>CPC>O;FM ;L? ?KO;F * NB;N CM NBCM IHNIFIAS ?}
:MM?LNCIH ]
Samelndividual( a:Peter  a:Peter_Giriffin )

+H? GCABN ?RJ?=N NB? JL?PCIOM IHNIFIAS:h4$SSR CH=IHMCMN?HN
B;M NB? M;G? P;FO? @ |la:Re@t ;CEa:PEtBrOGriGin F 1 Q?P 2L ¢

+3( >1?M HIN G;E? NB? OHCKO? Ha®eterMMOGJINCIH MI

a:Peter_Griffin ;L? HIN H?=?MM;LCFS >CMNCH=N CH>CPC§>O;FM %@ NB
?RN?H>?> QCNB NB? @IFFIQCHA ;MM?LNCIH NB?H!CN QIOF> CH>

Differentindividuals( a:Peter  a:Peter_Giriffin )

___________________________________________________________________________________________________

Example:

0B? ?@@?=N 1@ ; E?S ;RCIG =;H <? FI=;FCT?> NI CHMN;H=?M 1@
?RIL?MMCIH IHMC>?L NB? @IFFIQCHA ?R;GJF?

1:=B G?G<?L |@ NB? #LC@@CH
@:GCFS CM OHCKO?ES C>?HNC@C"
CNM H:G? '

HasKey( a:GriffinFamilyMember
() ( ahbhasName ))

DataPropertyAssertion(

a:hasName a:Peter "Peter")
ClassAssertion(
a:GriffinFamilyMember a:Peter

,?N?L M H'RRRrcM §

,?N?L CM ; G?G<?L I@ NB? #LC @ @ ¢

) @;GCFS ;
DataPropertyAssertion( 5N s
a:hasName a:Peter_Griffin ",P.etl\(ir:' L SLe@@CH M R ’ G? CM
"Peter") i
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ClassAssertion(
a:GriffinFamilyMember
a:Peter_Giriffin )
DataPropertyAssertion(
a:hasName a:StPeter  "Peter")

,?N?L #LC@Q@CH CM
#LC@Q@CH @;GCFS

, G?G<?L 1@ N

IN ,?N?L M 'Peter? CM

0B? ?@@?=NM |@ NB? @CLMN E?S ;RCIG ;L? FI=;FCT?> NI NB? =
a:GriffinFamilyMember © NB;N CM NB? > athasBlarhd T HIGKO?FS |
C>?HNC@C?M IHFS CHMN;H=?M | @Pbd& ;;\H =:PeterMGrifiB? CH>CPC>O0;F
;L? CHMN ; &lGritiMFa@lyMember M| NB? E?S ;RCIGaP&IFCP?M NB;N

: H=a:Peter_Griffin ;L? NB? M;G? CH>CPC>0O;FM °~ NB;N CM: NB? IHNIFIAS

@IFFIQCHA ;MM?LNCIH

Samelndividual( a:Peter  a:Peter_Giriffin )

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

0B? CH>GR®eter;FBIQ?P?L CM HIN ;aGaffihMamilyMemhbe@
MI NB? E?S ;RCIG CM HIN ;JJFC=;<F? NI CN O0B?L?@IL? NB? IHNI
N BaReter ; Ha:StPeter ;L? NB? M;G? CH>CPC>0O;FM HIL >I?M CN CGJFS
a:Peter_Griffin ; H=a:StPeter ;L? NB? M;G? '?SM =;H <? G;>7? A:\FI<;F <S

FI=;FCTCHA MBITGN+NBM M MBIQH CH NB? JL?RCIOM ?R;GJF?

Example:

E?S ;RCIG >I?M HIN G;E? ;FF NB? JLIJ?LNC?M OM?2> CH CN @OH
@IFFIQCHA ?R;GJF?

I)=B G?G<?L |@ NB? #LC@ @CH
@;GCFS CM OHCKO?FS C>?HNC@C"
CNM H;G?

HasKey( a:GriffinFamilyMember
() ( ahasName ))

DataPropertyAssertion(
achasName a:Peter "Peter")
DataPropertyAssertion(
achasName a:Peter "Kichwa-

i 2N?L M H'RRRrC M
Tembo")

,?N?L M H'Kachwa-M

Tembo"
ClassAssertion( ]
a:GriffinFamilyMember a:Peter ,?N?L CM ; G?G<?L 1@ NB? #LCQ@Q
) @;GCFS

OBCM IHNIFIAS CM =IHMCMN?HN ° NB;N aPdterNBBM ®@QIN NB;N NB? C
>CMNCH =N &haBKamel >®@1M HIN =;0M? ;H CH=IHMCMN?H=S MCH=? NB
ahasName >;N; JLIJ?LNS CM HIN H?=?MM;LCFS @OH=NCIH;F

%@ >?MCL?> NB? JLIJ?LNC?M OM?> CH ; E?S ;RCIG =;H ;FQ;SM <

?RIJFC=CNFS 0BOM C@ NB? ?R;GJF? IHNIFIAS Q?Li? ?RN?H>?> Q
CN QIOF> <?=1G? CH=IHMCMN?HN ;
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o
(4]
i

)
7,

.
0

h—

L™

LLl

)

2

0B? M?G;HNC=M |@ E?S ;RCIGM CM MJ?=C@C= CH NB;N NB?M? ;R
CH>CPC>0;FM ?RJFC=CNFS CHNLI>O=?> CH NB? IHNIFIAS <S H;G?
CH>CPC>0;FM C ? NB? CH>CPC>0;FM QBIM? ?RCMN?H=? CM CG.
KO;HNC@C=;NCIH 0OBCM G;E?M E?S ;RCIGM ?KODIR;F?HN NI ; P;LC(
Safe8 OBOM E?S ;RCIGM QCFF NSJC=;FFS HIN ;@@7?=N =F;MM <;M?7
=IGJON;NCIH |l@ NB? MO<MOGJNCIH BC?L;L=BS <ON NB?S QCFF J
KO?LC?M ;<ION CH>CPC>0;FM

Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM

1:=B J?LMIH CM OHCKO?FS

HasK P :h N
askey( aPerson ()( ahasSS C>?HNC@C?> <S NB2CL MI=C:F M?:

))

HOG<?L ;
DataPropertyAssertion( " :
: . LR " ,?N?L M MI=C;F M?=0LCNS HOG<?L
;’:\.hasSSN a:Peter 123-45-6789 C'D3-45-6789" |
ClassAssertion( a:Person _
aPeter ) ,?N?L CM ; J?LMIH i
ClassAssertion(
ObjectSomeValuesFrom( ;
a:marriedTo 5
ObjectintersectionOf( (ICM CM G:LLC?> NI MIG? G;H
a:Man DataHasValue( a:hasSSN QBIM? MI=C;F M?=0LCNS HOG<?L C
"123-45-6789")) "123-45-6789" 5
a:Lois
) i

SubClassOf(  a:Man a:Person ) 1:=B G;H CM ; J?LMIH

0B? @IOLNB ;RCIG CGJFC?M ?RCMNPZBtHN? 0@ ;MIGHI@H;H—C:P?CI@);F
a:Man ;H> QBIM? P;FCe?ha@eSN #BN; JL1J?REATHVE" <§

NB? @C@NBMREIGHMaPdser? ;MQ?FF "OLNB?LGIL? ENB? M?=IH>
;H> NB? NBCL> ; RLRa&erM; @ NB O\NH MaPgtser? ;H® NB;N NB? P;FO?

| @hasSSN @ &lPeter C'W23-45-6789" "CH;FFS NB? @CLMN ;RCIG M;SM NE
ahasSSN CM ; E?S JLIJ?LNS @a:RerGdnM BB M H @ GCA(B:N ?RJ?=N

NI <? ?K@Peted| ;H> @IL NB? IHNIFIAS NI ?HN;CF NB? @IFFIQCHA ;

ClassAssertion( a:Man a:Peter )

0OB? CH@?L?H=?M CH NB? JL?PCIOM J;L;AL;JB BIQ?P?L =;HHIN <
NB? ( M;@? M?G;HNC=M O EASCHRECIBO>O;F NB;N B;M HIN <??H
?RJFC=CNFS H;G?> CH NB? IHNIFIAS NB?L?@IL? NB? M?G;HNC=

)

___________________________________________________________________________________________________
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- | ;JJFSXNDB?L?@IL? NBCM +3( IHNIFIAS >I?M HIN 2HN;CF NB? G?
[y ! sMM?LNCIH :
iy : :
_,'-'"'-' MM?LNCIHM
[
] +3( MOJJILNM ; LC=B M?N | @ss&DhE M; BC LGNUN ; &lIOHNA
)
= CH>CPC>0:FM NB:;N :L7adt@ NPIH =FMICN:FFSC@@?L?HN NSJ?M 1@ ;M
E 'L? MBIQH CH NBL?? M?J:L:N? @CAOL?Maianiadua “H> 0B ?
“MM?LNCIH :FFIQM IH? NI MN;N? NB:N M?P?L:F CH>CPC>0O:FM :L?
(U Q B C F Diffé@individuals :MM?LNCIH ;FFIQM @IL NB? 1JJIMCN? > NB:N CM
et NB:N M?P?L;F CH>CPC>0:FM :L? :FF >C@@°?L?HN @LIG ?:=B INB?L
M?P?L;F >C@@?L?HN CH>CPC>0:;FM CH NB? MSHN:R :L? :FMI M?G
ClassAssertion ;RCIG ;FFIQM IH? NI MN;N? NB;N ;H CH>CPC>0;F CM ;H
J:LNC=0OF;L =F;MM
Agomn
Asseriion
A
Samelndividual Differentindividuals ClassAssertion ClassExpression

4

classExpression

2.*.|, individuals

2. (Individual] 1

individuals individual

Figure19. F;MM ;H> %YH>CPC>0;F %H IKO;FCNS MM?LNCIHM C

0 B ®bjectPropertyAssertion ;RCIG ;FFIQM IH? NI MN;N? NB;N ;H CH>CPC>O0;
=IHH?=N?> <S ;H I<D?=N JLIJ?LNS ?RJL?MMCIH NI ;H CH>CPC>0O;F
NegativeObjectPropertyAssertion ;FFIQM @IL NB? 1JJIMCN? “ NB;N CM NI MN;
CH>CPC>0O;F CM HIN =IHH?=N?> <S ;H I<D?=N JLIJ?LNS ?RJL?MMC
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e Adom

™

i

Assertion

(@]

o

L™

LU '%

(]

; ObjectPropertyAssertion MegativeObjectPropertyAssertion

1 .|, targetindividual 1.1, targetindividual

Individual 1

4L

sourcelndividual

sourcelndividual

1 ObjectPropertyExXpression 1

nhjectPropertyExpression nhjectPropetyExpressian

Figure20. +<D?=N ,LIJ?LNS MM?LNCIHM CH +3(

0 B PataPropertyAssertion ;RCIG ;FFIQM IH? NI MN;N? NB;N ;H CH>CPC>0;F
=IHH?=N?> <S ; >;N; JLIJ?LNS ?RJL?MMCIH NI ; FCN?L;F QBCF?

NegativeDataPropertyAssertion ;FFIQM @IL NB? I1JJIMCN? " NB;N CM NI MN;N
CH>CPC>0O;F CM HIN =IHH?=N?> <S ; >;N; JLIJ?LNS ?RJL?MMCIH N
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Agdom

Asserfion

DataPropertyAssertion

HegativeDataPropertyAssertion

o
3
i

)
7,

.
0

=

L™

LLl

)

2

1.,|, dataPropertyExpression

1 DataPropertyExpression

dataPropertyExpression

1., targetalue

1,|, sourcelndividual

Literal
lexicalalue : String

individual | 1

sourcelndividual

17" targetvalue

Figure21. ;N; ,LIJ?LNS MM?LNCIHM CH +3(

Assertion =
Samelndividual | Differentindividuals | ClassAssertion |
ObjectPropertyAssertion | NegativeObjectPropertyAssertion |
DataPropertyAssertion | NegativeDataPropertyAssertion

sourcelndividual ;= Individual
targetindividual := Individual
targetValue := Literal
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9.6.1 Individual Equalit
= aualty
m
— H CH>CPC>0;F ?isaméir@idMdalkrCIGy ...a n ) MN;N?M NB;N ;FF 1@
0 NB? CH>CRCS>JOGFIMH; :L? ?KO:;F NI ?:=B INB?L OBCM :RCIG :FFIQM
) ?,=B ;M ; MSHIHSG ®ILNBsB CM CH ;HS ?RJL?MMCIH CH NB? IHNI
ﬁl._ =IHN;CHCHA MO=B sH;RTZIGFJIF,;=f>QQCABBON ;@@?=NCHA NB?
D G?;HCHA I@ NB? IHNIFIAS
_"l;. P T T T
o i - - . . - :
LLl ' Samelndividual :='Samelndividual' ‘(' axiomAnnotations  Individual !
U | Individual { Individual }")’ !
; Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA i RCIGM
Samelndividual( a:Meg a:Megan )?A ;H> )?A;H ;L? NB? M;G?
) I<D?=NM ;
ObjectPropertyAssertion( )2A B:M : <LINB?L /N b Qc?

/CHa®eg ;HaMegan ;L? ?KO;F IH? CH>CPC>0O;F =;H ;FEQ;SM <? L?JF;
NB? INB?L IH? OB?L?@IL? NBCdMddaN CAMIASIFPHRN=RFE#M NSB ;N
a:hasBrother Q CNSBewie ~ NB;N CM NB? IHNIFIAS ?HN;CFM NB? @IFFIQC

a:hasBrother a:Meg a:Stewie )
ObjectPropertyAssertion( a:hasBrother a:Megan a:Stewie

9.6.2 Individual Inequality

H CH>CPC>0;F CHDietenHr@iM@ia)R & | G 1 ...a n) MN;N?M
NB;N ;FF @ NB& CHPCPICHO;EM>C@ @?L?HN @LIG ?;=B INB?L NB;
CH>CPE&>®;8§MQCNB C \ D =;H <? >?LCP?> NI <? ?KO;F OBCM ;RCIG
N1 ;RCIG; N GnigaeMdrie assumption © NB? ;MMOGJNCIH NB;N ;FF >C@@?L?t
CH>CPC>0;F H;G?M >?HIN? > C@Q@?L?HN CH>CPC>0;FM

Differentindividuals ;= 'Differentindividuals' '(' axiomAnnotations
Individual Individual { Individual }')’
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IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIEQCHA i RCIGM

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

,?N?L CM )?A M @;NB?L

N s DR

,?N?L CM BLCM M @;NB?L

,?N?L CM /N?QC? M @;NB?L

Differentindividuals( a:Peter ' E ,’;‘ 7 IL: E ):é B ,L)E,EAH N H ” LIING? g_C_?B
a:Meg a:Chris a:Stewie ) iNB’;L @@~L: :@ T

0B? F;MN ;RCIG CH NBCM ?R;GJF? IHNIFIAS ;RCIG;:NCT?M NB? OH
i MMOGJNCIH <ON IHFS @IL NB? @IOL H;G?M CH NB? ;RCIG %@
?RN?H>?> QCNB NB? @IFFIQ&fdtAer(R CNG @O HNGCIICAHNB ;MNB?H NBCM
yRCIG QIOF> C&NdgSa:0BisN ; HaStewie ;L? ;FF ?KO;F NB:OM

CHP;FC>;NCHA NB? OHCKO? H;G? ;MMOGJNCIH ;H>'G;ECHA NB? I

o
3
i

)
7,

.
0

=

L™

LLl

)

2

FunctionalObjectProperty( a:fatherOf )

9.6.3 Class Assertions

=F;MM ;M KI&4sAs€drtibn( CE a) MN;N?M NB;N NBTM@@HHCPC>0O;F
CHMN;H=? |l@ NB? =EEMM ?RJL?MMCIH

ClassAssertion :='ClassAssertion’ '(’ axiomAnnotations
ClassExpression  Individual )’

___________________________________________________________________________________________________

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA 1@ NB? @IFFIQCHA ;RCIGM

)CIassAssertlon( a:Dog a:Brian LC:H CM : >IA
SubClassOf( a:Dog a:Mammal ) ;=B >IA CM ; G;GG;F

0B? @CLMN ;RC I&BhamN CNVP MHNBHM N ; H = ?aiD@g N BS? NB? MM
M?=IH> ;RCIG ?;=B &£BbY B M 2 C@ MaMaim@al | @B?L? @ L ?
NBCM IHNIFIAS a?Biiah; C MM, HN B HNMa\Maimal T@NB;N CM NB?
IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

ClassAssertion( a:Mammal a:Brian )
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ObjectSomeValuesFrom( a:hasDog

owl:Thing ) a:DogOwner ) >IA IQH?LM

# 9.6.4 Positive Object Property Assertions
m
= JIMCNCP? I<D?=N JL QbfectRiBpetyAsdrtdig OHPE a 1 az
O ) MN:N?M NB:N NB72COH =P F> <S NB? 1<D?=NOBEIJ?LNS ?RJL?M
v NI NB? CH&CPC>0;F
ﬁL : """""""""""""""""""""""""""""""""""""""""""""""""""""""""" :
O . | _ . |
4;' : ObjectPropertyAssertion  :='ObjectPropertyAssertion’ ‘(' |
) i axiomAnnotations  ObjectPropertyExpression  sourcelndividual i
L ! targetindividual ')’ !
g Example: i
IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIEQCHA;RCIGM
ObjectPropertyAssertion( ) ) i
achasDog a:Peter a:Brian ) LCiR CM 5 >1A T@ ’?I?‘I?L
I f :
SubClassof( +<D?=NM NB;N B;P? | >IA ;L?

0B? @CLMN ;RCI&PdfeN 0NV M | N B Nath&sbog N&:Brian S NB??

M?=IH> ;RCIG ?;=B CH>CPCa&l@asbBoFr \HHHPH=0HRA>GREBC>0;F CM ;H
CHMN; HhPegb@ner 0B?L?@IL? NBCM IHN&:PétArSC'NHN—ICI?M NB;N
CHMN; HhDegO@ner - NB;N CM NB? IHNIFIAS ?HN;CFM NB? @IFFIQCH:/

ClassAssertion( a:DogOwner a:Peter )

9.6.5 Negative Object Property Assertions

H?A:NCP? 1<D?=N JL | NedaNvBOpMdPrdpaigAssertion(
OPEai a2 ) MN;N?M NB;N N&?COHHCWY CPOHRP=N?> <S NB? 1<D?=N JLIJ"
?2RJL?MOPENH NB? CHaCPC>O0;F

NegativeObjectPropertyAssertion =
i 'NegativeObjectPropertyAssertion’ ‘(' axiomAnnotations :
i ObjectPropertyExpression  sourcelndividual targetindividual ')’ i

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @IFFIQCHA ;RCIG
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NegativeObjectPropertyAssertion(

% achasSon a:Peter a:Meg ) Jee SR IR 5 I@: ?NZL
e i :
ﬂ 1 OB? IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN C@ CN Q?L? ?RN?H>
! ;]MM?LNCIH i
n § i
" ! ObjectPropertyAssertion( achasSon a:Peter a:Meg ) i
D ___________________________________________________________________________________________________
s . :
'.E 9.6.6 Positive Data Property Assertions
L
U JIMCNCP? >;N; JLIJ DatdBopafthsdeitiah( BPE a It)
MN;N?M NB;N NBTMKHABRAEC>®?F <S NB? >;N; JDRARLMNB?RJIL?MMCIH
g FCNRL;F
DataPropertyAssertion  :='DataPropertyAssertion' ('
i axiomAnnotations  DataPropertyExpression  sourcelndividual —targetValue :
N 5
Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA |@ NB? @IFFIQCHA ;RCIGM

i DataPropertyAssertion(

' ahasAge a:Meg )?A CM M?P?HN??H S§?2:LM IF>
"17"M  xsd:integer )

i SubClassOf( i

i DataSomeValuesFrom( ;

. ahasAge i
DatatypeRestriction(

; xsd:integer ;

i xsd:mininclusive +<D?=NM NB;N ;L? IF>?L NB:H
. "13" xsdinteger ‘H> SIOHA?L NB:H ! <INB

i xsd:maxinclusive CH=FOMCP? ;L? N?2H;A?LM

| "19"™ xsd:integer

i ) i

| ) |

| a:Teenager

) |

' 0B? @CLMN ;RCI&MBYNG M ?M HNHB?, tth@sAge NI NB? FCN?L;F

117" xsd:integer S NB? M?=IH> ;RCIG ?;=B CH>CPC>O0O;F =IHH?=N"
| ahasAge NI ;H CHN?A?L <?NQ??H ;H> aTedagedi CHMN;H=? 1@

___________________________________________________________________________________________________
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. 0B?L?@IL? NBCM I H N IEM@gSCMH NH CFHVMANTRigager @ N B ; N
' CM NB? IHNIFIAS ?HN;CFM NB? @IFFIQCHA ;MM?LNCIH

ClassAssertion( a:Teenager a:Meg )

9.6.7 Negative Data Property Assertions

H?A;NCP? >;N; JLIJ?Neg&iveMdiaPtope@yAssertion( DPE
alt) MN:N?M NB;N NBTRHBGPOHATF=N?> <S NB? >;N; JLIJ?LNS
?RIJL?MDPENH NB? ECN?L;F

o
3
i

)
7,

.
0

=

L™

LLl

)

2

NegativeDataPropertyAssertion  := 'NegativeDataPropertyAssertion'
1 '("  axiomAnnotations DataPropertyExpression  sourcelndividual i
! targetvalue ')’

Example:

IHMC>?L NB? IHNIFIAS =IHMCMNCHA I@ NB? @IFFIQCHA ;RCIG
NegativeDataPropertyAssertion(
achasAge a:Meg )?A CM HIN @CP? S?

LM IF>
i "5 xsd:integer )

0B? IHNIFIAS QIOF> <?=1G? CH=IHMCMN?HN C@ CN
s MM?LNCIH

Q?L? ?RN?H>

DataPropertyAssertion( achasAge a:Meg "5"™ xsd:integer

HHIN;NCIHM

+3( ;JIJFC=;NCIHM I@N?H H??> Q;SM NI ;MMI=C;N? ;>>CNCIH;F Ct}
IHNIFIAC?M ?HNCNC?M ;H> ;RCIGM 0l WB@aforsHH +3( JLIPC>?M
IHNIFIAC?M ;RCIGM ;H> ?HNCNC?M

Example: E

+H? GCABN Q;HN NI ;MMI=C;N? BOG;H L?;>;<F? F;<PFM QCNB %.%
QB?H PCMO;FCTCHA ;H IHNIFIAS Ol N&ifS:dbetH> IH? GCABN OM? N
yHHINSNCIH JLIJ?LNS NI ;MMI=C;N? MO=B F;<?FM QCNB IHNIFIAS
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2;,LCIOM +3( MSHN;R?M MO=B ;M NB? @OH=NCIH;F MNSF? MSHN;
@IL ?7G<?>>CHA =IGG?HNM CHNI IHNIFIAS >I=O0G?HNM 0B? MNLO=
=IGG?HNM CM BIQ?P?L >?J?H>?HN IH NB? MSHN;R MI NB?M? ;L?
>OLCHA J;LMCHA %H =IHNL;MN ;HHIN;NCIHM ;L? @CLMN =F;MM :
MJ?=C@C=;NCIH 1@ +3( ;H> NB?CL MNLO=NOL? CM CH>?J?H>?HI

| ICH=? CN CM <:M?> IH 4)( NB? ©®/[2X\ ScEaitith T |
! 'FFIQM NB? ?2G<?>>CHA |@ NB? MN;H>;L> 4)( =IGG?2HNM CHNI IHN

/O=B =IGG?HNM ;L? HIN L?JL?M?HN?> CH NB? MNLOE:NOL;F MJ?=C
=IHM?KO?HNFS NB?S MBIOF> <? CAHIL?> >OLCHA >I=0G?HN J;LN\

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

HHIN;NCIHM 1@ +HNIFIAC?M RCIGM ;H> INB?L HI

+HNIFIAC?M ;RCIGM ;H> ;HHIN;NCIHM NB?GM?FP?M =;H <? ;HHIN
s HHIN;NCIHM MBIQH CH "CAOL? M MBIQH CH NB? @CAOL? MO-=-
yH ;b HHIN,NCIH JLIJ?LNS ;H> ;H ;HHIN;NCIH P;FO? QB?L? NB? F;NN
s HIHSGIOM CH>CPC>0;FM %.%M ;H> FCN?L;FM

AnnotationProperty Annotation | -

1
annotationAnnotations
annotationFroperty

1 annotationvalue
AnnotationValue

Anomymousindividual IR1 Literal

nodelD : String lexicalvalue @ String

Figure22. HHIN;NCIHM |I@ +HNIFIAC?M ;H> RCIGM CH +3(
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ﬂ Annotation :='Annotation’ (' annotationAnnotations

m ' AnnotationProperty  AnnotationValue ')’ ;

iy annotationAnnotations :={ Annotation } i
ﬂ i AnnotationValue := Anonymousindividual | IRI | Literal

=

] HHIN;NCIH RCIGM
=
E +3( JLIPC>?M G?;HM NI MN;N? M?P?L;F NSJ?M |@ ;RCIGM ;<ION ;

JLIJ?LNC?M ;M MBIQH CH "CAOL? 0B?M? MN;N?G?HNM ;L? NL?;
U IL>?L NI MCGJFC@S NB? MNLO=NOL;F MJ?=C@C=;NCIH 1@ +3(
"
; Aodom
)
Annotationfodont
| |
SubAnnotationPropertyOf AnnotationPropertyRange i rtion
ionPropertyDomain 1J/annmation8umect 1 yJyannotationvalue
? ‘ 2
L IRI vidual Literal
"3”919 nodelD - String lesicalVialue : String
domain
1ysubAnnotationProperty 1yyannotationProperty  14)/annotationProperty
4 AnnotationProperty 1
superAnnotationProperty annatationProperty

Figure23. HHIN;NCIHM 1@ %.%M ;H> HIHSGIOM %H>CPC>0;FM C

AnnotationAxiom := AnnotationAssertion | SubAnnotationPropertyOf |
AnnotationPropertyDomain | AnnotationPropertyRange

___________________________________________________________________________________________________

10.2.1 Annotation Assertion

H ;HHIN;NCIH AvindtatioNASdeftion( AP as av ) MN;N?M NB;N NB?
;HHIN;NCIH 8dO<B?%N% IL ;H ;HIHSGIOM CH>CPC>0;F * CM ;HHIN;N
NB? ;HHIN;NCIAPJZHI NBS ;HHIN;NCIH P;FO?
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AnnotationAssertion = 'AnnotationAssertion' ‘(' axiomAnnotations !
i AnnotationProperty ~ AnnotationSubject  AnnotationValue ')’ i
i AnnotationSubject := IRI | Anonymouslindividual i
Example:

0B? @IFFIQCHA ;RCIG ;MMCAHM ; BOG;H L&PerserF ? :EIGG?HN NI NB
AnnotationAssertion( rdfs:label a:Person "Represents i
; the set of all people.") |
i/CHz? NB? ;HHIN;NCIH CM ;MMCAH?> NI ;H %.% CN: ;JJFC?M NI ;F
P %.% 0BOM C@ ;H IHNIFIAS =IHN;CHM <d:ReBsgn=MN;B/M ;H> ;H CH>CF
i ;<IP? =IGG?HN ;JJFC?M NI <INB ?HNCNC?”M

o
3
i

)
7,

.
0

=

L™

LLl

)

2

10.2.2 Annotation Subproperties

H ;HHIN;NCIH MO <JL$SusAnnottioRReopertyOf( AP 1 AP )

MN;N?M NB;N NB? ;HHAN;G@KRIHMOKIJALUNBLNS 1@ NB? ;HHIN;NCIH JLI
AP,

SubAnnotationPropertyOf = 'SubAnnotationPropertyOf' ‘('

axiomAnnotations  subAnnotationProperty  superAnnotationProperty ")’
subAnnotationProperty = AnnotationProperty
superAnnotationProperty = AnnotationProperty

10.2.3 Annotation Property Domain

H ;HHIN;NCIH JLI1J?LN SAni@aticiPropeyiBemain( AP U )
MN;N?M NB;N NB? >IG;CH |@ NBPCMHNBLZNEIHW JLIJ?LNS

AnnotationPropertyDomain  :='AnnotationPropertyDomain’ ‘('
axiomAnnotations  AnnotationProperty IRl ')’

___________________________________________________________________________________________________
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10.2.4 Annotation Property Range

H :HHIN;NCIH JLI1J?LN SnhatatidrPrope@yRange( AP U)
MN;N?M NB;N NB? L;HA? 1@ NBPCMHNEPNG It JLIJ?LNS

! AnnotationPropertyRange = 'AnnotationPropertyRange' ‘('
i axiomAnnotations ~ AnnotationProperty IRl )’

___________________________________________________________________________________________________

#FI<;F .?MNLC=NCIHM IH RCIGM CH +3( (

0B? ;RCIG =AX MIODANB ;HIHSGIOM CH>CPC>0;FM MN;H>;L>CT?> ;J;LI
CH?=NCIH 1@ ?;=B +3( ( |®NUBI MSN C MdgiBal KeBtfctions

>?@CH?> CH NBCM M?=NCIH M SRJIB 8C NB-C GIHL R B N [FCN\PC. LM IV 7
H?=?MM;LS CH IL>?L NI I<N;CH ; >?=C>;<F? F;HAO;A? 0B? @ILG:F
=IH>CNCIHM CM L;NB?L N?=BHC=;F/MINCNHG@CMMRCN CHNI NQI J;L
CHNLI>O=?M NB? HINCIHM 1@ ; JEimpRLIN® BOV? U{U3IBSNSH> 1@
2RIJL?MMCIHM 0B?M? HINCIHM NICAHNBP H2@WCH?NB? ;=NO;F
=IH>CNCAKM IH

o
3
i

)
7,

.
0

=

L™

LLl

)

2

,LIJ?LNS $C?L;L=BS ;H> /CGJF? +<D?=N ,LIJ?LNS IR

"IL ;H I1<D?=N JLI1J?LNGPER RURRMdbOpetty expression INV(OPE)
CM >?@CH?> :M @IFFIQM

Y YO®ECM ;H |<D?=NORLNBRWIPE) ObjectinverseOf(
OP)

Y CGRECM 1@ N Bhje@riveGeOf( OP) @OP:H 1<D?=N
JLIJ?LNSINWBPE) OP

0B? MIKWPEMAX) |@ ;FF I1<D?=N JLIJ?LNS ARIM?NMB/C MM FF LMW M ? N
=IHN;COFCHANV(OP) @IL ?;=B I<D?=0PJ£+IPLLINBHA CH

H I<D?=N JLIJ?LN SOPERCHUANMMECH NB? M?N A@C@RCIGM

YOPECM ?K @wFtopObjectProperty | Lowl:bottomObjectProperty 1L
YAX =IHN;CHM ;H ;RCIG |@ NB? @ILG

¢ SubObjectPropertyOf( ObjectPropertyChain( OPE 1
..OPE  )OPE) QCNB H IL

¢ SubObjectPropertyOf( ObjectPropertyChain( OPE 1
... OPE 1 )INV(OPE)) QCNB H IL

¢ TransitiveObjectProperty( OPE ) IL

¢ TransitiveObjectProperty( INV(OPE) )
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0B? L?F;NCIH a CM NB? MGITPEQMNOLRFQBCHB IMB? @IFFIQCHA

a INV(OPE) BIF>M ;H>
Y Q®H a OPE BIF>M INWBOGRE1) a INV(OPE2) BIF>M ;M Q?FF

0 B property hierarchy L? F;NCIGMaNB? L?@F?RCP? NL;HMCNCP? =FIMOL? I(

h—: =IH>CNCIHAVa BIG?2;HM NB;N a RIF$B @IL

5 YC®=IHN;CHM ;SubRigectropertyOf( OPE 1 OPE ) NB?H
OPR a OPR BIF>M ;H>

w Y CA®=IHN;CHM ; lEquiRakh@bjectProperties( OPE 1 OPE

" ) NBORE a OPE ;H©OPE a OPE BIF> ;H>

(8] Y CA®=IHN;CHM ; thveRs€0lijectProperties( OPE 1 OPE )

= N B ®RE a INV(OPE») :H3NV(OPEy) a OPE BIF> ;H>

L Y CA®=IHN;CHM ; Bynietti@bjectProperty(OPE) N BORE

L

U

2

H I<D?=N JLIJ?LNSOPERCHhpM CEIIC @ @IL ?;=B I<D?=N JLIJ?LNS
?RIJL?MOPE'IMO=B OPE; OPEBIF>OPE' CM HIN =IGJIMCN?

Example:

.IOABFS MJ?;ECHA ; MCGJF? I<D?=N JLIJ?LNS ?RJL?MMCIH B;M
MO<JLIJ?LNC?M NB;N ;L? 2CNB?L NL;HMCNCP? IL ;L? >2@CH?> <¢
=B;CHM QB?L? NB? HINCIH @ CH>CL?=N MO<JLIJ?2LNC?M CM =;J
BC?L;L=BS IHMC>?L NB? @QIFFIQCHA ;RCIGM

SubObjectPropertyOf(

ObjectPropertyChain( 0B? <LINB?L I@ MIG?IH? M
a:hasFather a:hasBrother ) @:;NB?L CM NB;N J?LMIH M OH=F?
ahasUncle ) :

achasUncle  a:hasRelative ) i L?F;NCP? :
SubObjectPropertyOf( ]

$:PCHA ; <CIFIAC=:F.@:NB?L

a:hasBiologicalFather . R
ahasFather ) CGJFC?M B;PCHA | @;NB?L

0B? I<D?=N &lhb30ricd $==0OLM CH ;H I<D?=N MO<JLIJ?§LNS iRCIG CHI
: JLIJ?LNS =B;CH MI CN CM HIN MCGJF? IHM?KO?2HNFS NB? I<LC
achasRelatve CM HIN MCGJF? ? GN&Bhcle<®™M; OM®@<JLIJ?LNS 1@

a:hasRelative ; H=a:hasUncle CM HIN MCGJF? %H =IHNL:MN NB? I<D?=N JL

| SubObjectPropertyOf( $:PCHA :H OH=F? CGJFC?M B:PCHA
| achasBiologicalFather CM M C G JF ? a;HasFather C M

0B? .?MNLC=NCIHM IH NB? RCIG FIMOL?

0B? M?N | @AXRVC NGOW @olaMedrBtons 1@ +3( ( C@ ;FF 1@ NB?
@IFFIQCHA =IH>CNCIHM BIF>
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o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

Restriction on owl:topDataProperty . 0 B 8wl:topDataProperty JLIJ?LNS I1==0OLM CH
Ax IHF S Cisdp&iBataPropertyExpression J; L NSul@ataPropertyOf ;RCIGM

3CNBION NBC Mw:dpDdtaRrepNry IHIOF> <? OM?> NI QLCN? ;RCIGM ;<IONM
>;N;NSJ?M QBC=B QIOF> CHP;FC>;N? 0B?IL?G / @LIG NB? +3(
DOWL 2 Direct Semantics8 O0B;N CM NB? =IHM?KO?H=?M 1@ ;H IHNIFIAS QI
HIN H?=?MM;LCFS >?J?H> IHFS IH NB? >;N;NSJ?M OM?> CH NB? IH
>?J?H> IH NB? >;N;NSJ?M M?F?=N?> CH NB? +3( >;N;NSJ? G;J OE
CGJF?G?HN;NCIH IL ; @ONOL? L?PCMCIH 1@ +3( >?=C>?> NI ?RN?I
>;N;NSJ?M CN QIOF> LOH NB? LCME |@ JIMMC<FS =B;HACHA NB?
IHNIFIAC?M

Restrictions on Datatypes.

Y!;=B >;N;NSJ? I=RQIM;CllEM@IC?M ?R;=NFS IH? |@ NB? @IFFIQ!
=IH>CNCIHfLit&®d CMCN CM =IHN;CH?> CH NB? +3( >;N;NSJ?
ILCN CM >?2@CH?> <S ; MCHAF? >AN;NSJ? >2@CHCNCIH ;RCI

Y MNLC=N J;LNC;F IL>?L C? ;H CLL?@F?RCP? ;H> NL;HMCN
l@ ;FF >;N;ASIREIMANM MO=B NB;N @IL ?;=B ;RCIG |@ NB? @
DatatypeDefinition( DT DR ) ;H> ?;=B >;ND™W$320LLCHA CH
DR Q? B[HA{? DT

Example: i

0B? @CLMN =IH>CNCIH ?HMO AR ML N B\;Q\P R+ >QNPH\FS§°!@CCHH?>
CHN?LJL?N;NCIH ;H> NB;N >;N;NSJ? >’>@CHCNCIHM->I HIN L?>?@
NB? +3( >;N; NSJ”GJ oB? M7—IH> =IH>CNCIH ?HMOL?M NB;N >;
>?@CHCNCIHM ;L? ;=S=FC= DIWNE;M ©M? > @H; ,>m@IS'H€NCIH | @
NBPHCM HIN FFIQ’)> NI <? OM?>DGH NHB® @N@Z%CNEG)I-MN@ N?> <S
NB? @IFFIQCHA ?R;GJF? '

Declaration( Datatype a:SSN
) lon( Datatype( ) aSSNCM : >:N:NSJ?
Declaration( Datatype( aTIN ) aTINCM : > N:NSJ?

Declaration( Datatype(

aTaxNumber )) a:TaxNumber CM ; >;N;NS

[
-~

DatatypeDefinition(
a:SSN
- MI=C;F M?=0OLCNS HOG<?L CM ;
DatatypeRestriction( ' ) N=Rb ’
xsd:string xsd:pattern MNLCHA NB;N G;N=B?M NB? ACP?H

L?AOF;L ?RJL?MMCIH

')'[0-9]{3}-[0-9]{2}-[0-9]{4}" )

)

DatatypeDefinition( 0%* * - N:-R C>’>HNCE@C:'NCIH
a:TIN v N ! : ;
. HOG<?L OM?> CH #?LG;HS ~ CM
DatatypeRestriction( ) o N
xsd:string xsd:pattern ; MNLCHA =IHMCMNCHA 1@ >CAC
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"[0-9H11}") |
) i
DatatypeDefinition( :
. . . N;R HOG<?L CM ?CNB?L ; MI=C;F
::Lal\TNu)n;ber DataUnionOf(  a:SSN M?=OLCNS HOG<?L I@ : 0%*

OB?M? >;N;NSJ? >?2@CHGMNSNHNXTIN ;EB>P@QCH?> CH N?LGM 1@
xsd:string ; HeTaxNumber CM >? @ CH?> &£3SNN;HAGMWN 1 @1 P?LC @S

NBCM =IH>CNCIH @ILG;FFS CN MO@@C=?M NI @CH> IH? MNLC=N
>:N;NSJ?M MO=B NB;N ?;=B >;N;NSJ? CM >?@CH?> IHFS CH N?LGI
;L? MG;FF?L Q L N "IL ?R;GJF? CN =:H <? L?;>CFS P?LC@C?>
<?FIQ @OF@CFFM NB? ;<IP? =IH>CNCIHM

xsd:string a:SSN a:TIN a:TaxNumber

OBCM L?MNLC=NCIH CM H?=?MM;LS NI 2?HMOL? P;FC>CNS |@ 0B~?I
CL?=N /?G OWi Q BisécZSemantics8 "OLNB?LGIL? CN CM H:NOL:;F ACP?!
>:N; L;HA?M >?M=LC<? NB? M?N I@ P;FO?M ?R;=NFS5 @IL ?R;GJF"
;>>CNCIH NI NB? ;<IP? ;RCIGM IH? QIOF> Q;HN NI ">> H :RCIG N
a:SSN CH N? LGN | @=a: TaxNumber'.

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

___________________________________________________________________________________________________

Restriction on Simple Roles. !;=B =F;MM ?RJL?MMCIH ;B IT9=BSRCIG CH
@LIG NB? @IFFIQCHA NQI FCMNM =IHN;CHM IHFS MCGJF? I<D?=N

Y ObjectMinCardinality = ObjectMaxCardinality —ObjectExactCardinality
; H ©bjectHasSelf

Y FunctionalObjectProperty  InverseFunctionalObjectProperty
IrreflexiveObjectProperty  AsymmetricObjectProperty H>
DisjointObjectProperties

OBCM L?MNLC=NCIH CM H?=?MM;LS CH IL>?L NI AO;L;HN?? >?2=C>,
L?;MIHCHA JLI<F?GM @ddcript®f LogitsB

Restriction on the Property Hierarchy. MNLC=N J;LNC;F IL>?L C ? ;H CLL?@
;H> NL;HMCNCP? AIOPEMASIHRCMHMM NB;N @OF@CFFM NB? @IFFIQCH

YORR OR C@ ;H> INNEP1 LT @OP, @IL ;FF I<D?=MRLHX®*LNC?M

OB |1 == 0L L QAHOPETAR)

Y %® OPR BIF>M OPER?&d OPH >1?M HIN BIF>

Y!;=B ;RCIBX C@& N B ?S@O0ObjéctPropertyOf(

ObjectPropertyChain( OPE 1 ..0PE 4 )OPE) QCNB H"*" @OF@CFFM

NB? @IFFIQCHA =IH>CNCIHM
c OPECM ? K @wFtopObjectProperty |L
c H ;0P OPER OPE IL
cOPE OPE@IL ?;=B ] C]1H IL
cOPE OPE;H®PE OPE@IL ?;=B

]C]1H IL
c OPF, OPE;H®PE OPE@IL ?;=B ] C ] H
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OBCM L?MNLC=NCIH CM H?=?MM;LS CH IL>?L NI AO;L;HN?? >?=C>,

% L?;MIHCHA JLI<F?GM @ddcript®f LogitsB

l— """""""""""""""""""""""""""""""""""""""""""""""""""""""""" i

ﬂ Example: ;

hl-l"'.l 0B? G;CH AI;)FI@ NBCM L?MNLC=NCIH CM NIJL?P’?:HN =S=FC= >7¢(

- MO<JLIJ?LNS ;RCIGM QCNB JLIJ?LNS =B;CHM IHMC>?L NB? @IFF

0 !

= SubObjectPropertyOf(

;) ObjectPropertyChain( 0B? <LINB?L I@ MIG?2IH? M

(W] ahasFather  a:hasBrother ) @;NB?L CM NB;N J?LMIH M OH=F?

U achasUncle ) ;

= SubObjectPropertyOf(
ObjectPropertyChain( 0B? QC@? @ MIG?IH? M OH=F? CM

; achasUncle  athasWife ) NB;N J?LMIH M ;OHNICH F;Q

0B? @CLMN ;R&h&aUndeaCH NI LachhsHa@er ; H :a:hasBrother
;H> NB? M?=1H> ;R @hasAut@L.ew €M N ? LaGhisUr@le ; H > :
athasWife 0B? M?=IH> ;RCIG >?J?H>M IH NB? @CLMN |H? <ON HIN P
B?H=? NB?M? ;RCIGM ;L? HIN =S=FC= ;H> =;H |I== L NIA?NB?L Ct
l@ ;H +3( ( IHNIFIAS 0l P?LC@S NBCM =IH>CNCIH @ILG;FFS C
MNLC=N J;LNC;F IL>?L IH I<D?=N JLIJ?LNC?M MO=B NB;N ?;=B J
CH N?LGM I@ NB? JLIJ?LNC?M NB;N ;L? MG;FF?L QL N "IL ?R;
P?LC@C?> NB:N NB? IL>?L ACP?H <?FIQ @OF@CFFM NB? ;<IP? :

a:hasFather a:hasBrother a:hasUncle a:hasWife
a:hasAuntinLaw ;

achasAuntinLaw )

Example:

%H =IHNL;MN NI NB? JL?PCIOM ?R;GJF? NB? @IFFIQCHA ;RCIGM
M;NCM@S NB? L?MNLC=NCIH IH NB? JLIJ?LNS BC?L;L=BS

SubObjectPropertyOf( ;

ObjectPropertyChain( 0B? <LINB?L 1@ MIG?IH? M

a:hasFather a:hasBrother ) @:NB?L CM NB;N J?2LMIH M OH=F?
ahasUncle )
SubObjectPropertyOf( ;

ObjectPropertyChain( 0B? OH=F? |@ MIG?IH? M =BCF> CNM
ahasChild  a:hasUncle ) NB;N J?LMIH M <LINB?L

a:hasBrother )

0B? @CLMN :R&h@URA€@H NN LahibsBr@her QBCF? NB? M?2=1H>

'RCIG >?@@sBoMer CH N?LhbsUr@e NB?M? NQI >?@CHCNCIHM ;L?
NBOM =S=FC= ;H> =;HHIN I==0L NIA?NB?L CH NB? ;RCIG =FIMOL?
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=

L™

LLl

)

2

IHNIFIAS Ol P?LC@S NBCM =IH>CNCIH @ILG;FFS I—:IIN? NB;N @IL
MO<=IH>CNCIH I@ NB? NBCé&basthde CathadBtoth@r?; H=? ? > |

a:hasBrother athasUncle <S NL;HMCNCPCNS d:f@msuQl@ NB?H ! B;P?

achasUncle ; H=a:hasBrother a:hasBrother BIQ?P?L NBCM =IHNL;>C=NM NB?
L?KOCL?G?HN NB:;N CM CLL?@F?RCP? 0OBOM ;H LL>?L M;NCMC(
=IH>CNCIHM >I1?M HIN ?RCMN i

Example:

J;LNC=0OF;L ECH> 1@ =S=FC= >?2@CHCNCIHM CM E
JLIKF?GM IHMC>?L NB? @IFFIQCHA IHNIFIAS

HIQH HIN NI F

SubObjectPropertyOf(
ObjectPropertyChain( 0B? MC<FCHA I@ MIG?IH? M =BCF>
a:hasChild )

0B? ;<IP? >?@CHCNCIH CM =S=FC=ahaChild=P=NBRM <O <NNB_.I1J?LNS
NB? MO<JLIJ?LNS =B;CH ;H> ;M ; MOJ?LJLIJ?LNS M J?L NB? @10
MO<=IH>CNCIH I@ NB? NBCL> =IH>CNCIH BIQ?P?L: ;RCIGM 1@ NI

a:hasChild a:hasSibling ) CM NB:;N J?LMIH M =BCF>
NB? L?MNLC=NCIH IH NB? JLIJ?LNS BC?L;L=BS |

Restrictions on the Usage of Anonymous Individuals.

Y*l ;RCIGACIHYD NB? @IFFIQCHA @ILG =IHN;CHM ;HIHSGIOM CH:
¢ Samelndividual Differentindividuals
NegativeObjectPropertyAssertion TH>
NegativeDataPropertyAssertion
Y @ILPMAN?L NB? ;HIHSGIOM @GKH3REUNM AMDEB NB;N NB?
@IFFIQCHA =IH>CNCIHM ;L? M;NCM@C?>
c @lIL ?;=B MMAALINNCNBCZHD ILG
ObjectPropertyAssertion( OPE _:x _:y) ?CNR?CM
i = BCEy ll:y CM ; =B XH@
c @lL ?;=B J;CL @ ;HIHSGI®ONHCGEH>EPGBONBINN
_y CM ; =B&XFEH@NB?AM2NHN;CHM ;N GIMN IH?
i MM?LNCIH | @bjdd@Pro@riyAGsertion( OPE _:x
_y) | LObjectPropertyAssertion( OPE _:y :x)
yH>
c @IL ?;=B ;HIHSGIOM:XC NBCNW M FLINB ?@M ? N
=IHN;CHM ;N GIMN IH? ;MM?LNCIH |@ NB? @ILG
ObjectPropertyAssertion( OPE _:x a) IL
ObjectPropertyAssertion( OPE a _:x)
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0B?M? L?MNLC=NCIHM ?HMOL? NB;N ?;=B +3( ( II—:!NIFIAS QCNB

CH>CPC>0O;FM =;H <? NL;HM@ILG?> NI ;H ?KOCP;FZHN IHNIFIAS C

CH>CPC>0;FM .IOABFS MJ?;ECHA NBCM CM JIMMC<F? C@ JLIJ?I

;HIHSGIOM CH>CPC>0;FM CH ; NL?? FCE? Q;S IHMC>?L NB? @IF
ObjectPropertyAssertion( "L;H=CM B;M MIG? OEHEHIQH
a:hasChild a:Francis _al) =BCF> i

ObjectPropertyAssertion( _ .
ahasChid _:al aMeg ) OBCM OHEHIQH =BCF> B/M )?A
ObjectPropertyAssertion(
a:hasChild _:al aChris )

ObjectPropertyAssertion( ] ) _ ;
ahasChild _:al a:Stewie ) = INZ@ET il =BTy

BLCM

o
3
i

)
7,

.
0

=

L™

LLl

)

2

0B? =IHH?=NCIHM <?N Q&Fr&hcS hMed &CHds F MHaStewie

=;H <? OH>?LMNII> ;M ; NL?& NBI; X NVHNEIGIHM?=;0M? |@ NB;N NB?
s HIHSGIOM CH>CPC>0;FM =;H <? LIFF?> 0OJ NB;NECM NB?M? @I
L?JF;=?> <S NB? @IFFIQCHA ?KOCP;F?HN ;MM?LNCIH

ClassAssertion(
ObjectSomeValuesFrom( a:hasChild
ObjectintersectionOf(
ObjectHasValue( a:hasChild a:Meg )
ObjectHasValue( a:hasChild a:.Chris )
ObjectHasValue( a:hasChild a:Stewie )
)
)

a:Francis

Example: i

1HFCE? CH NB? JL?PCIOM ?R;GJF? NB? @IFFIQCHA:\ IHNIFIAS >17?
L?MNLC=NCIHM IH NB? OM;A? 1@ ;HIHSGIOM CH>CPC>0;FM

ObjectPropertyAssertion( a:hasSibling bl _:b2)
ObjectPropertyAssertion( a:hasSibling _:b3 _:bl1)

ObjectPropertyAssertion( a:hasSibling b2 _:b3)
0B? @IFFIQCHA IHNIFIAS >1?M HIN M;NCM@ S NB?M? L?MNLC=NC]I

ObjectPropertyAssertion( a:hasChild bl :b2)
ObjectPropertyAssertion( a:hasDaughter ~_:bl :b2) i

___________________________________________________________________________________________________
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1...":' | %H <INB 1@ NB?M? ?R;GJF?M NB? ;HIHSGIOM CH>CPC>O0:FM :L? :
(4] i s MM?LNCIHM CH ; HIH NL?? FCE? Q;S 0B?M? ;MM?LENCIHM =;H NB
g ' L?JF;=?> QCNB =F;MM ?RJL?MMCIHM QBC=B =;H F?;> NI NB? OH>
ﬂ ' L?2:MIHCHA JLI<F?GM ;
w i !
L 5
E JIJ?H>CR %HN?LH?N )?>C; 0SJ? "CF? '!RN?H
S );=CHNIMB "CF? 0SJ?
Ll
U Contact

%P;H $?LG;H /;H>LI $;QE?
g See also

$1Q NI .2ACMN?L ; )?>C; 0SJ? @IL R&yistet MIMESD ;B> NCIH 7
%HN?LH?N )?>C; 0SJ? L?ACMNL; MIMECondistttcyBIN?H=S |@ OM? 7

0B? %HN?LH?N )?>C; 0SJ? )%)! 0SJ? @IL NB? +3( @OH=NCIH;F M
text/owl-functional

%N CM L?=IGG?H>?> NB;N +3( @OH=NCIH;F MNSBfa /SHN;R @CF?M
yFF FIQ?L=;M? IH ;FF JF;N@ILGM

%N CM L?=IGG?H>?> NB;N +3( @OH=NCIH;F MNSF? /SHN;R @CF?M
@CF? MSMN?GM <? ATEXTH ; @CF? NSJ? | @

0B? CH@ILG;NCIH NB;N @IFFIQM QCFF <? MO<GCNN?> NI NB? %!/¢{
L?ACMNL;NCIH QCNB % *

Type name
N?RN

Subtype name
IQF @OH=NCIH;F

Required parameters
*IH?

Optional parameters
=B;LM?N OBCM J;L;G?N?L G;S <? L?KOCL?> QB?H NL;HM@?LCH,
;=LIMM MIG? JLINI=IFM %@ JL?M?HN NB? P;FO? |@ =B;LM?N N

Encoding considerations
0B? MSHN;R 1@ NB? +3( @OH=NCIH;F MNSF? /SHN;R CM ?RJL?N
CH 1HCEBNIKK®DES8 0B? ?H=I>CHA MBIRFEG38208 0¢ON INB?L
?H=I>CHAM ;L? ;FFIQ?>

Security considerations
0B? +3( @OH=NCIH;F MNSF? /SHN;R OM?M %.%M ;M N?LG C>?H
CHN?LJL?NCHA >;N; ?RJL?MM?> CH NB? +3( @OH=NCIH;F MNSF
;>>L?MM NB? M?=0LCNS CMMO?M 1@ %YHN?LH;NCIH;FCT?> .?MI
RFEC39878 /?=NCIH M Q?FF ;M 1HC@ILG .?MIOL=? %>?HNC@C?|
/SHNRRCB9868 /?=NCIH JOENCJF? %.%M G;S B;P? NB? M;G? ;JJ
B;L;=N?LM CH >C@@?L?HN M=LCJNM G;S FIIE MCGCF;L ; SLC

Page 120 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional- W3C Editor's Draft 21
Style Syntax September 2009

o
(4]
i

)
7,

.
0

=

L™

LLl

)

2

MCGCF;L NI ; (NCH 1 =B;L;=N?L @IFFIQ?> <S =IG<CHCHA =
NB? M;G? PCMO;F L?JL?M?HN;NCIH ;M ;HINB?L =B;L;=N?L ( 0%
I @IFFIQ?> <SS +) %*%*# 10! '*0 B;M NB? M;G? PCMO;F

L?JL?M?HN;NCIH ;M ( 0%* /) (( (!00!. ! 3%0% 10! HS J?LMIH |

;JJFC=;NCIH NB;N CM QLCNCHA IL CHN?LJL?NCHA >;N; CH NB?
/SHN;R GOMN N;E? =;L? NI OM? NB? %.% NB;N G;N=B?M NB? CH
;H> ;PIC> %.%M NB;N G;S FIIE MCGCF;L "OLNB?L CH@ILG;NCIF
MCGCF;L =B;L;=N?LM =;H <? @IOH> CH 1HQ®HNISEL8?=0LCNS IHM
;H> %HN?LH;NCIH;FCT?> .?MIOREEC3987 8?MPNN@IGI?LM %.%M 7
Interoperability considerations
0B?L? ;L? HI EHIQH CHN?LIJ?L;<CFCNS CMMO?M
Published specification
0BCM MJ?=C@C=;NCIH
Applications which use this media type
*] QC>?FS >?JFIS?> ;JJFC=;NCIHM ;L? EHIQH NI =OLL?HNFS ON
CM ?RJ?=N?> NB;N +3( NIIFM QCFF OM? NBCM G?>C; NSJ? CH I
Additional information
*IH?
Magic number(s)
+3( @OH=NCIH;F MNSF? /SHN;R >I=0G?HNM G;S B;P? NB? MNLC
+HNIFIAS =;M? >?J?H>?HN H?;L NB? <?ACHHCHA 1@ NB? >I=
File extension(s)
l@H
Base IRI
0B?L? ;L? HI =IHMNLO=NM CH NB? +3( @OH=NCIH;F MNSF? /SHI
M? % .%
Macintosh file type code(s)
0'40
Person & email address to contact for further information
%P;H $?LG;H CP;H Q ILA /;H>LI $;QE? M;H>LI Q ILA ,F?;M?
N?=BHC=;F =IGG?HNM ;H> KO?MNCIHM ;<ION +3( NI JO<FC= IQF
=IGG?HNM Q ILA ; G;CFCHA FCMN GGNB ;: BONMNGEFQLIBEP? ;N
L=BCP?M ,O<FC= JO<FC=IQF =IGG?HNM
Intended usage
)+
Restrictions on usage
*IH?
Author/Change controller
0B? +3( @OH=NCIH;F MNSF? /SHN;R CM NB? JLI>O=N 1@ NB? 3
#L1OJ 3 L?M?LP?M =B;HA? =IHNLIF IP?L NBCM MJ?=C@C=;NC|

JJ?H>CR IGJF?N? #L;GG;L *ILG;NCP?

OBCM M?=NCIH =IHN;CHM NB? =IGJF?N? AL;GG;L 1@ NB? @OH=NCI
CH NBCM MJ?=C@C=;NCIH >I=OG?HN "IL ?;MC?L L?@?L?H=? NB?
CHNI NQI J;LNM
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#?H?L;F ?@CHCNCIHM

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

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

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

o
3
i

)
7,

.
0

=

L™

LLl

)

2

of < (U+3C) and > (U+3E) characters
PNAME_NS production of [ SPARQIL

PNAME_LN production of [ SPARQIL
IRl := fulllRl | abbreviatedIRI

ontologyDocument :={ prefixDeclaration } Ontology

Ontology =
‘Ontology"' ‘(' [ ontologylRI [ versionIRl ]]
directlylmportsDocuments
ontologyAnnotations
axioms
'y
ontologylRl = IRI
versionlRl = IRI
directlylmportsDocuments ;= {'Import" ‘(' IRI )"}
ontologyAnnotations  :={ Annotation }
axioms :={ Axiom }

Entity =
'‘Class' '(' Class ")'|
‘Datatype’ ‘(' Datatype ')'|

fulllRl := an IRI as defined in [ RFC3987], enclosed in a pair
prefixName := a finite sequence of characters matching the as

abbreviatedIRI := a finite sequence of characters matching the

prefixDeclaration = 'Prefix" (' prefixName '='  fulllRl ")’

Declaration :='Declaration’ ‘(" axiomAnnotations  Entity ")’

W3C Editor's Draft 21
September 2009

BCP 47]
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'‘ObjectProperty' '(' ObjectProperty )" |
'‘DataProperty" ‘(' DataProperty "' |
‘AnnotationProperty' ‘(' AnnotationProperty ')’ |
‘Namedindividual' (' Namedindividual )’

AnnotationSubject = IRl | Anonymousindividual
AnnotationValue := Anonymousindividual | IRl | Literal
axiomAnnotations :={ Annotation }

Annotation :='Annotation’ (' annotationAnnotations
AnnotationProperty ~ AnnotationValue ')’
annotationAnnotations :={ Annotation }

o
3
i

)
7,

.
0

=

L™

LLl

)

2

AnnotationPropertyDomain | AnnotationPropertyRange

AnnotationAssertion = 'AnnotationAssertion' ‘(" axiomAnnotations
AnnotationProperty ~ AnnotationSubject  AnnotationValue ')’

SubAnnotationPropertyOf  := 'SubAnnotationPropertyOf' ‘("
axiomAnnotations  subAnnotationProperty ~ superAnnotationProperty )’
subAnnotationProperty = AnnotationProperty
superAnnotationProperty  := AnnotationProperty
AnnotationPropertyDomain  := 'AnnotationPropertyDomain’ ‘('

axiomAnnotations  AnnotationProperty IRl ')’

AnnotationPropertyRange  :='AnnotationPropertyRange’ ('

iAnnotationAxiom = AnnotationAssertion | SubAnnotationPropertyOf |
iaxiomAnnotations AnnotationProperty IRl ')’

?@CHCNCIHM 1@ +3( IHMNLO=NM

Datatype := IRI

DataProperty := IRI

| ObjectProperty = IRI
| AnnotationProperty = IRI
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DataRange { DataRange }")'

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

< |
E » Individual := Namedindividual | Anonymouslindividual :
0 ! Namedindividual := IR §
(% i . i
hl._ ; Anonymouslindividual = nodelD !
E ! Literal := typedLiteral | stringLiteralNoLanguage |
'-E ! stringLiteralWithLanguage i
LI i typedLiteral = lexicalForm ' Datatype i
i lexicalForm := quotedString ;
U ' stringLiteralNoLanguage := quotedString |
g » stringLiteralWithLanguage = quotedString languageTag i
ObjectPropertyExpression  := ObjectProperty | InverseObjectProperty i
InverseObjectProperty  :='ObjectinverseOf' '(' ObjectProperty ')’
i DataPropertyExpression := DataProperty i
! DataRange :=
5 Datatype | i
i DatalntersectionOf | 5
i DataUnionOf | i
DataComplementOf | ;
; DataOneOf | i
i DatatypeRestriction i
iDataIntersectionOf .= 'DatalntersectionOf' '(' DataRange i
' DataComplementOf :='DataComplementOf' (' DataRange ')’
| DataOneOf :='DataOneOf (' Literal { Literal }') i
iDatatypeRestriction := 'DatatypeRestriction’ ‘(" Datatype
! constrainingFacet restrictionValue { constrainingFacet restrictionvalue } !
El)l E
i constrainingFacet = IRI

Page 124 of 134 http://www.w3.0rg/2007/OWL/draft/ED-owl2-syntax-20090921/



OWL 2 Web Ontology Language Structural Specification and Functional-

W3C Editor's Draft 21

Style Syntax September 2009

ﬂ restrictionValue := Literal

m

|

7 ClassExpression =

" Class |

0 ObjectintersectionOf | ObjectUnionOf | ObjectComplementOf |

= ObjectOneOf |

'-E ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |

LI ObjectHasSelf |

U ObjectMinCardinality | ObjectMaxCardinality | ObjectExactCardinality
I

" DataSomeValuesFrom | DataAllValuesFrom | DataHasValue |

g DataMinCardinality | DataMaxCardinality | DataExactCardinality

ObijectintersectionOf
ClassExpression

ObjectUnionOf
ClassExpression

ObjectSomeValuesFrom
ObjectPropertyExpression

ObjectAllValuesFrom
ObjectPropertyExpression

ObjectHasValue
Individual ")’

ObjectHasSelf

ObjectMinCardinality
nonNegativelnteger

ObjectMaxCardinality
nonNegativelnteger

ObjectExactCardinality
nonNegativelnteger

Page 125 of 134

'‘ObjectintersectionOf' ‘("

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

ObjectComplementOf  :='ObjectComplementOf' '(’ ClassExpression
l)l
ObjectOneOf :='ObjectOneOf" ‘(" Individual { Individual })'

:= 'ObjectHasValue' '(’

.= 'ObjectHasSelf" '("

:= 'ObjectMinCardinality’ ‘('

ObjectPropertyExpression [ ClassExpression ')
:= 'ObjectMaxCardinality’ ‘("
ObjectPropertyExpression [ ClassExpression 1)
= 'ObjectExactCardinality’ '("
ObjectPropertyExpression [ ClassExpression ')’

ClassExpression

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

'ObjectAllValuesFrom' ‘("
ClassExpression ")’

ObjectPropertyExpression

ObjectPropertyExpression ")’
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DataPropertyExpression [ DataRange ]")'

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

ﬂ DataSomeValuesFrom :='DataSomeValuesFrom' ('

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

7 DataPropertyExpression  { DataPropertyExpression } DataRange )’
"

0 DataHasValue :='DataHasValue''(’ DataPropertyExpression  Literal
.H l)l

LI DataMinCardinality :='DataMinCardinality ' nonNegativelnteger
g

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

Axiom := Declaration | ClassAxiom | ObjectPropertyAxiom |
DataPropertyAxiom | DatatypeDefiniton | HasKey | Assertion |
AnnotationAxiom

ClassAxiom := SubClassOf | EquivalentClasses | DisjointClasses
DisjointUnion

SubClassOf :='SubClassOf' (' axiomAnnotations
subClassExpression  superClassExpression ')

subClassExpression := ClassExpression

superClassExpression = ClassExpression

EquivalentClasses :='EquivalentClasses' ‘(" axiomAnnotations

ClassExpression ClassExpression { ClassExpression })'

DisjointClasses :='DisjointClasses' '(' axiomAnnotations
ClassExpression ClassExpression { ClassExpression }')’

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

ClassExpression }
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e
m ObjectPropertyAxiom =
oy SubObjectPropertyOf | EquivalentObjectProperties |
Q DisjointObjectProperties | InverseObjectProperties |
i ObjectPropertyDomain | ObjectPropertyRange |
"L FunctionalObjectProperty | InverseFunctionalObjectProperty |
0 ReflexiveObjectProperty | IrreflexiveObjectProperty |
= SymmetricObjectProperty | AsymmetricObjectProperty |
'-E TransitiveObjectProperty
L .
SubObjectPropertyOf :='SubObjectPropertyOf' '("
U axiomAnnotations  subObjectPropertyExpression
" superObjectPropertyExpression ')’
; subObjectPropertyExpression ‘= ObjectPropertyExpression
propertyExpressionChain
propertyExpressionChain  :='ObjectPropertyChain' ‘('

ObjectPropertyExpression  ObjectPropertyExpression  {
ObjectPropertyExpression  }')'
superObjectPropertyExpression := ObjectPropertyExpression

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

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

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

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

InverseObjectProperties ;= 'InverseObjectProperties' ‘("
axiomAnnotations  ObjectPropertyExpression  ObjectPropertyExpression
I)I

FunctionalObjectProperty  :='FunctionalObjectProperty" ‘('

axiomAnnotations  ObjectPropertyExpression ‘)’
InverseFunctionalObjectProperty =
'InverseFunctionalObjectProperty' ‘(' axiomAnnotations
ObjectPropertyExpression ')’

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

IrreflexiveObjectProperty = 'lrreflexiveObjectProperty' ‘('
axiomAnnotations  ObjectPropertyExpression ')’

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

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

TransitiveObjectProperty  := 'TransitiveObjectProperty' ‘('
axiomAnnotations  ObjectPropertyExpression ')’

o
3
i

)
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.
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=

L™

LLl

)

2

DataPropertyAxiom .=
SubDataPropertyOf | EquivalentDataProperties |
DisjointDataProperties |

DataPropertyDomain | DataPropertyRange | FunctionalDataProperty
SubDataPropertyOf :='SubDataPropertyOf' '(' axiomAnnotations
subDataPropertyExpression  superDataPropertyExpression ')’
subDataPropertyExpression = DataPropertyExpression
superDataPropertyExpression = DataPropertyExpression
EquivalentDataProperties  :='EquivalentDataProperties’ ‘("

axiomAnnotations  DataPropertyExpression  DataPropertyExpression  {
DataPropertyExpression  }')'

DisjointDataProperties  := 'DisjointDataProperties’ ‘('
axiomAnnotations  DataPropertyExpression  DataPropertyExpression  {
DataPropertyExpression  }')'

DataPropertyDomain :='DataPropertyDomain’ ‘(' axiomAnnotations
DataPropertyExpression  ClassExpression ")’

DataPropertyRange :='DataPropertyRange’ (' axiomAnnotations
DataPropertyExpression  DataRange ")’

FunctionalDataProperty  := 'FunctionalDataProperty' ‘("
axiomAnnotations  DataPropertyExpression ")’

DatatypeDefinition :='DatatypeDefinition (' axiomAnnotations
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# Datatype DataRange )’
m
|
W HasKey :='HasKey''(’ axiomAnnotations  ClassExpression ‘(' {
" ObjectPropertyExpression  } )" '("*{ DataPropertyExpression  }')'
D I)I
b~
O
L .
Assertion =
U Samelndividual | Differentindividuals | ClassAssertion |
(] ObjectPropertyAssertion | NegativeObjectPropertyAssertion |
g DataPropertyAssertion | NegativeDataPropertyAssertion
sourcelndividual ;= Individual
targetindividual := Individual
targetValue := Literal
Samelndividual :='Samelndividual' ‘(' axiomAnnotations  Individual

Individual { Individual }')

Differentindividuals  :='Differentindividuals’ (" axiomAnnotations
Individual Individual { Individual }')'

ClassAssertion :='ClassAssertion' ‘(' axiomAnnotations
ClassExpression Individual ')’

ObjectPropertyAssertion ;= 'ObjectPropertyAssertion’ ('
axiomAnnotations  ObjectPropertyExpression  sourcelndividual
targetindividual ")’

NegativeObjectPropertyAssertion =
‘NegativeObjectPropertyAssertion (' axiomAnnotations
ObjectPropertyExpression  sourcelndividual targetindividual ")’

DataPropertyAssertion ;= 'DataPropertyAssertion' ('

axiomAnnotations  DataPropertyExpression  sourcelndividual targetValue
I)I

NegativeDataPropertyAssertion  := 'NegativeDataPropertyAssertion'

‘(' axiomAnnotations DataPropertyExpression  sourcelndividual
targetvalue ')’
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JJ?H>CR B;HA? (IA %H@ILG;NCP?
B;HA?M /CH=? ;H>C>;N? .?=IGG?H>;NCIH

OBCM M?=NCIH MOGG;LCT?M NB? =B;HA?MHNICNBICM >I=0G?HN MClH
?2=1IGG?H>:NCIH | @ &OH?

YoB? "?,NOL? N .CME Q;LHCHAM QL N NB? IQF L;NCIH;F ;H
>;N;NSJI?M Q?L? L?GIP?> CGJIJF?G?HN;NCIH MOJJILN B;M <?7*
>?GIHMNL;N?> ;H> NB? @?;NOL?M ;L? HI FIHA?L =IHMC>?L?
2MIFONCHH?MIFONCIH OAOMN

YOB? >2@CHCNCIH I@ NB? +3( >;N;NSJ? G;J Q;M MNL?HANB?
G;E? CN =F?;L NB;N +3( ( IHNIFIAC?M =;H CH=FO>? IHFS N
>;N;NSJ?M @;=?NM ;H> P;FO?M

YOB? >?7@ CH&SKeg IHRC@GM Q;M @CR?> NI G;E? CN =F?;L NB;N ?;
yRCIG GOMN CHPIFP? ;N F?;MN IH? JLIJ?LNS

YOB? L?MNLC2Z28NQHMKNB? OM;A? 1@ >;N;NSJ?M CH ;H +3( (
IHNIFIAS Q?L? =F;LC@C?>

YOB? L?MNLC2ZNQHMKNB? ;FFIQ?> F?RC=;F @QILGM I@ FCN?L
Q?;E?H?> NI ;JJFS NI +3( ( IHNIFIAC?M IHFS

YOB? L?MNLC2NQHMKNB? ;FFIQ?> @;=?NM CH @;=?N L?MNL(
Q?L? Q?;E?H?> NI ;JJFS NI +3( ( IHNIFIAC?M IHFS

YOB? L?MNLC/2ZNQEHM IEIHNB? OM;A? 1@ >;N;NSJ?M Q?L? L?JBL;
@IL =F;LCNS

YOB? L?MNLC/2ZNQHM IEIHNB? OM;A? 1@ ;HIHSGIOM CH>CPC>0;]
Q?L? L?JBL;M?> @IL =F;LCNS

Y/OH>LS MG;FF ?>CNILC;F =B;HA?M Q?L? G;>?

B;HA?M /CH=? (;MN ;FF

OBCM M?=NCIH MOGG;LCT?M NB? =B;HA?M NN NBEMIFIEOKBALAHN MCH
L:@N 1@ JLCF

Y,?L NB? Q;LHCHA CH ;H ;N LCME owldatcrimté¢N);MB? H;G? 1@
=B;HA?xsd\dateTime NI =IH@ILG NI NB? H;G? NB;N QCFF <? J;LN
/I=B?G;

YOB? H;G? l@ L>@ N?RN Q;M =B;HA?> NI L>@ ,F;CH(CN?L;F

YOQI @ NB? ?R;GJF?M Q?L? @CR?>

Y/IG? GCHIL ?>CNILC;F =B;HA?M Q?L? G;>?

=EHIQF?>AG?HNM

0B? MN;LNCHA JICHN @IL NB? >?P?RFRIG?HNG@R?+3( Q;M NB?

MO<GCMEIKMPF@ ; L?MOFN |@ OM?L ;H> >?P?FIJ?L @?7?><;=E ;H>

CH@ILG;NCIH A;NB?£3¢ B(ROPCHAHNBR®M :H> CL?2=NCIHM +3(!
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BILEMBIJ M?0EE2?QILECHA ALIOJ ;EMMHIHMNMT> T@PMO® NB ?

3?<+HN 3ILECHA #LIOJ

OBCM >I=0G?HN B;M <??H JLI>0=?> <S NB? +3( B3ILECHA #LIOJ M?
=IHN?HNM L?@F?=N ?RN?HMCP? >CM=OMMCIHM QCNBCH NB? 3ILE
?>CNILM ?RN?H> MJ?=C;F NB;HEM NI ?LH;L>1 O?H=; #L;0 +R@IL.
IGJONCHA (;<IL;NILS %P;H $?LG;H 3 !. %) )CE? /IGCNB F;LE
;H> 2IDN?=B /P;N?E "' /J;=? @IL NB?CL NBILIOAB L?PC?QM

0B? L?AOF;L ;NN?H>??M ;N G??NCHAM 1@ NB? +3( 3ILECHA #LIOJ
JO<FC=;NCIH Il@ NBCM >I=0G?HN Q?L? &C? ;I .,% C?Al ;FP;H’
l@ IT?H IFT;HI ?LH;L>1 O?H=; #L;0 +R@IL> 1HCP?LMCNS 1GJ
(;<IL;NILS );LNCH T<IL +J?H 1HCP?LMCNS =BCFF? "IEIO? % )
BLCMNCH? #IF<L?C=B 1HCP?LMCNW >? 2?LM;CFF?M /N -O?HNCH
$;QE? 3 )%O0 %P;H $?LG;H 3 I|. %) .CHE? $I?EMNL; 1HCP?LM
GMN?L>;G %;H $ILLI=EM +R@IL> 1IHCP?LMCNS IGJONCHA (;<IL;
[yH>JCJ?L /I@NQ;L? );,LEOM 'LXNTM=B "6% i LMN?H (ONT 1HC)

?2<IL;B ( )=#OCHH?MM .,% ILCM )INCE +R@IL> 1IHCP?LMCNS |
(;<IL;NILS &?@@ ,;H 1HCP?LMCNS I@ <?L>??H CD;H ,;LMC; 1
);H=B?MN?L ,?2N?L " ,;N?F /=BH?C>?L ?FF (;<M .?M?;L=B F=;N-

/?2<;MNC;H .O>IFJB "6% F;H .ONN?H<?LA /=C?H=? IGGIHM 1FC
IHCP?LMCNS 1@ );H=B?MN?L )C=B;?F /[=BH?C>?L "6% )CE? /GC
'P;H 3;FF;=? *%/0 6B? 30 +L;=F? ILJIL;NCIH yH> HNICH? 6CG
'% #,;FQ;S 3? QIOF> ;FMI FCE? NI NB;HE J;MN G?G<?LM I@ NB?
&?L?GS ;LLIFF &CG $?H>F?L 2CJOF ';MBS;J

?2@7?2L?H=?M

*ILG;NCP? .7@7?L?H=?M

[BCP 47]
BCP 47 - Tags for Identifying Languages ,BCFFCJM ;H>) ;PCM ?2>M %l!0"
/I?2IN?G<?L BNNJ QQQ L@= ?>CNIL ILAL@= <=J <=1 NRN

[ISO 8601:2004]
ISO 8601:2004. Representations of dates and times. %/+ %HN?LH;NCIH;F
+LA;HCT;NCIH @IL /N;H>;L>CT;NCIH
[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. %/+ % HN?LH;NCIH;F +LA;HCT;NCIH @IL /N;H>;L>CT;

[RFC 2119]
RFC 2119: Key words for use in RFCs to Indicate Requirement L evels
*?NQILE 3ILECHA #LIOJ [/ L;>H?L %!0" );L=B BNNJ QQO0
L@= L@= NRN
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[REC 3629
RFEC 3629: UTF-8, a transformation format of ISO 10646 " 5?LA?;0 %!0"
*IP?G<?L BNNJ QQQ C?N@ ILAL@=L@= NRN

[RFC 3987]
RFEC 3987: Internationalized Resource Identifiers (IRIs) ) O?LMN ;H>)
/OCAH;L> %!0" &;HO;LS BNNJ QQQ C?N@ ILA L@=L@=

[RDF Concepts]
Resource Description Framework (RDF): Concepts and Abstract Syntax
#L:B:G 'FSH? :H> &?L?GS & ‘LLIFF ?2>M 3 .?=1GG?H>;NCIH

"?<LO;LS BNNJ QQQ Q ILA 0. 1 L>@ =IH=?JNM
(;N?MN P?LMCIH ;P;CF;<F? ;M BNNJ QQQ Q ILA 0. L>@ =IH=?.
[RDF Test Cases]
RDF TestCases &;H #L;HN ;H> ;P? ?=E?NN ?>M 3 .?=1GG?H>;NC
"?<LO;LS BNNJ QQQ Q ILA O. ! L>@ N?MN=;M?M

(;N?MN P?LMCIH ;P;CF;<F? ;M BNNJ QQQ Q ILA 0. L>@ N?MN-=
[RDF:PLAINLITERAL]

rdf:PlainLiteral: A Datatype for RDF Plain Literals &C? ;1 /;H>LI $;QE?
ILCM )INCE ,?N?L " ,;N?F /[=BH?C>?L R?F ,IFF?L?M ?>M 3
[?2IN?G<?L BNNJ QOO Q ILA +3(>L;:@N ! L>@ JF;CH

FECN?L:F (;N?MN P?LMCIHBW®NQF:QFPO: XD ILA +3(
>L:@N L>@ JF;CH FCN?L;F

[SPARQL]
SPARQL Query Lanquage forRDF !'LC= ,LO> BIGG?;0R ;H> H>S
[?;<ILH? ?>M 3 ?=IGG?H>;NCIH &;HO;LS BNNJ QQQ
0. . L>@ MJ;LKF KO?LS (;N?MN P?LMCIH ;P;CF;<F?
BNNJ QQQ Q ILAO. L>@ MJ;LKF KO?LS

[UML]

OMG Unified Modeling Language (OMG UML), Infrastructure, V2.1.2 +<D?=N
);H;A?G?HN #L10J +)# P;CF;<F? /J?=C@C=;NCIH *IP?G<?L

BNNJ QQQ IGA ILA >I=M @ILG;F J>@
[UNICODE]
The Unicode Standard 0B? 1HC=1>? IHMILNCOG 2?LMCIH %/ *

M OJ>;N?> @LIG NCG? NI NCG? <S NB? JO<FC=;NCI|
P?LMCIHMBNNZ? QQQ OHC=1>? ILA OHC=I>@IMNW;BI>;L> P?LMCIHI
F:N?MN P?LMCIH ;H> ;>>CNCIH;F CH@ILG;NCIH IH P?LMCIHM I¢
1HC=1>? B;L;=N?L ;N;<;M?

[XML]
Extensible Markup Language (XML) 1.0 (Fifth Edition) O0OCG L;S &?;H ,;IFC
) /J?L<?LA )=-07??H !P? );F?L ;H> "L;HVICM 5?2LA?;0 ?>M 3
.?2=IGG?H>;NCIH *IP?G<?L BNNJ QQQ Q ILA O. N
RGF (;N?MN P?2LMCIH ;P;CF;<F? ;M BNNJ QQRQ Q ILA DO
[XML Schema Datatypes]
XML Schema Part 2: Datatypes Second Edition ,;OF 2 CLIH ;H> MBIE

);FBINL; ?>M 3 .?2=IGG?H>:NCIH +=NI<?L BNNJ QQQ G
0. .l RGFM=B?G; (;N?MN P?LMCIH ;P;CF;<F? ;M

BNNJ QQQ Q ILA 0. RGFM=B?G; 0BCM L?@?L?H=? CM NI <?
L?@?L?HIQR/NB?G; ?@CHCNCIH (;HAO:A? 4/ LN “N;NS.

OJIH CNM ?RJ?=N?> JO<FC=;NCIH ;M ; 3/2=RLIGGCGHAH>;NCIH M?7~
+3( IH@ILG;H=? O0B? HIH HILG;NCP? P?LMCIH @ NB? 4/
P, CF;<F? ;N JO<FC=,NCUH MNEG? CMINB?2N? .?=1GG?H>;NCIH
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[Description Logics]
The Description Logic Handbook: Theory, Implementation, and Applications,
second edition "L;HT ;;>?L C?Al ;FP;H?M? ?2<IL;B ( )=#OCHH?2MN
yHC?F? *;L>C ;H> ,?N?L " ,;N?F /[=BH?C>?L ?>M ;G<LC>A?1
,L?MM FM I DéscriptidB Pogics Home Page
[DL-Safe]
Query Answering for OWL-DL with Rules ILCM )INCE 1FLCE? /;NNF?L ;H> .0O
INO>?L &IOLH;F 1@ 3?< /?G;HNC=M /=C?H=? /[/?LPC=?M ;H> A’
3ILF> 3C>? 37<
[MIME Consistency]
Internet Media Type registration, consistency ofuse 0CG L;S ?> 3 0 #
"CH>CHA JLCF
[MOF]
Meta Object Facility (MOF) Core Specification, version2.0 +<D?=N
);H;A?G?HN #LIOJ +)# P;CF;<F? /[J?=C@C=;NCIH &;HO;LS
[OWL 2 RDF Mapping]
OWL 2 Web Ontology Language : Mapping to RDF Graphs ,?N?L " ,;N?F
/=BH?C>?L ILCM )INCE ?>M 3 I>CNILM L;@N [?2IN?G<?L
BNNJ QQQ Q ILA +3(>L:@N ! 1QF G:JJCHM?MINL>@
P?LMCIH ;P;BRNEF? ONOQ Q ILA +3( >L:@N IQF G;JIJCHA NI |
[OWL 2 Direct Semantics]
OWL 2 Web Ontology Language : Direct Semantics ILCM )INCE ,?N?L "
,iN?F /=BH?C>?L ?LH;L>I O?H=; #L;0 ?>M 3 I>CNIL M L;@I
/[?2IN?G<?L BNNJ QQQ Q ILA +3( >L:@N ! IQF >CL?=N
M?G:HNC=M (;N?MN P?LMCIHBI®NAF;QRPQ: D ILA
+3(>L:@N IQF >CL?=N M?G;HNC=M
[OWL 2 RDF-Based Semantics]
OWL 2 Web Ontology Language : RDF-Based Semantics )C=B;?F /=BH?C>?L

o
3
i

)
7,

.
0

=

L™

LLl

)

2

?>CNIL 3 !>CNILM L;@N BRNN?GORIO Q LA +3(
>L:@N ! IQF L>@ <:M?> M?G;KNN@¥W P?LMCIH ;P;CF;<F? ;N
BNNJ QQQ Q ILA +3(>L:@N IQF L>@ <;M?> M?G;HNC=M

[OWL 2 Conformance]
OWL 2 Web Ontology Language : Conformance )C=B;?F /GCNB %;H $ILLI=EM
);LEOM 'LXNTM=B CLN? #FCGG ?>M 3 I>CNIL M L;@N 1?.
BNNJ QQQ Q ILA +3(>L:@N ! 1QF =IH@INGMN="?
P?LMCIH ;P BRNF? (NQQ Q ILA +3(>L:@N IQF =IH@ILG;H="
[OWL 2 XML Serialization]
OWL 2 Web Ontology Language : XML Serialization ILCM )INCE CD;H ,;LMC;

,?N?L " ,;N?F /=BH?C>?L ?>M 3 I>CNILM L;@N [?2IN?G<?
BNNJ QQQ Q ILA +3(>L:@N ! 1QF RGF M?LC;FCT;NCIH
(;N?MN P?LMCIH BRICF . <GQQNQ I1LA +3(>L;@N IQF RGF

M?2LC:ECT;NCIH

[RDF Syntax]
RDF/XML Syntax Specification (Revised) P? ?=E?NN 2> 3
.?2=IGG?H>;NCIH "?<LO;LS BNNJ QQQ Q ILA O. oL
MSHN;R AL;GG;L (;N?MN P?2LMCIH ;P;CF;<F? ;M BNNJ (
0. L>@ MSHN;R AL;GG;L
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[Register MIME]
Regqister an Internet Media Type fora W3C Spec ,BCFCJJ? (? $WA;L?N ?>

# 3 #0OC>?<IIE
E [REC 3986]
ﬂ RFEC 3986: Uniform Resource Identifier (URI): Generic Syntax 0 ?LH?LM
(?? . "C?F>CHA ;H> ( );MCHN?L %!0" &;HO;LS BNNJ Q¢
7, L@-= NRN
" [SROIQ]
0 The Even More Irresistible SROIQ % ;H $ILLI=EM +FCP?L 'ONT ;H> 1FC /;N
At %H ,LI= 1@ NB? NB %HN IH@ IH ,LCH=CJF?M |@ 'HIQF?>A?
'-E ?2;MIHCHA . % ,L?MM
LLl [UNISEC]
Unicode Security Considerations );LE ;PCM ;H> )C=B?F /OCAH;L> 1HC=I>"
U N?=BHC=;F L?JILN &OFS BNNJ QQQ OHC=I1>? ILA L?J
" N L BNGF (;N?MN P?LMCIH ;P;CF;<F? ;M BNNJ QQQ OHC=I>
g [XML Namespaces]
Namespaces in XML 1.0 (Second Edition) 0CG L;S ;P? $IFF;H>?L H>L?Q
(;SG;H ;H> .C=B;L> 0I<CH ?>M 3 .?=1GG?H>;NCIH OAOMN
BNNJ QQQ Q ILA O. . RGF H;G?M (;N?MN P?LMCII
;P;CF;<F? ;M BNNJ QQQ Q ILA 0. .! RGF H;G?M
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