
�+�3�(�������3�?�<���+�H�N�I�F�I�A�S���(�;�H�A�O�;�A�?
�/�N�L�O�=�N�O�L�;�F���/�J�?�=�C�@�C�=�;�N�C�I�H���;�H�>���"�O�H�=�N�C�I�H�;�F�
�/�N�S�F�?
�/�S�H�N�;�R

�3�������,�L�I�J�I�M�?�>���.�?�=�I�G�G�?�H�>�;�N�C�I�H���������/�?�J�N�?�G�<�?�L�����
�
��

This version:
�B�N�N�J�������Q�Q�Q���Q�����I�L�A���0�.�����
�
�����,�.�
�I�Q�F���
�M�S�H�N�;�R�
���
�
���
��������

Latest version:
�B�N�N�J�������Q�Q�Q���Q�����I�L�A���0�.���I�Q�F���
�M�S�H�N�;�R��

Previous version:
�B�N�N�J�������Q�Q�Q���Q�����I�L�A���0�.�����
�
�������.�
�I�Q�F���
�M�S�H�N�;�R�
���
�
���
�����������=�I�F�I�L�
�=�I�>�?�>���>�C�@�@��

Editors:
���I�L�C�M���)�I�N�C�E�	���+�R�@�I�L�>���1�H�C�P�?�L�M�C�N�S�����I�G�J�O�N�C�H�A���(�;�<�I�L�;�N�I�L�S
�,�?�N�?�L���"�����,�;�N�?�F�
�/�=�B�H�?�C�>�?�L�	�����?�F�F���(�;�<�M���.�?�M�?�;�L�=�B�	�����F�=�;�N�?�F�
�(�O�=�?�H�N
���C�D�;�H���,�;�L�M�C�;�	���1�H�C�P�?�L�M�C�N�S���I�@���)�;�H�=�B�?�M�N�?�L

Contributors: (in alphabetical order)
���I�H�L�;�>�����I�=�E�	���*�;�N�C�I�H�;�F���%�H�M�N�C�N�O�N�?���I�@���/�N�;�H�>�;�L�>�M���;�H�>���0�?�=�B�H�I�F�I�A�S�����*�%�/�0��
���=�B�C�F�F�?���"�I�E�I�O�?�	���%���)�����I�L�J�I�L�;�N�C�I�H
�,�?�N�?�L���$�;�;�M�?�	���"�6�%���.�?�M�?�;�L�=�B�����?�H�N�?�L���@�I�L���%�H�@�I�L�G�;�N�C�I�H���0�?�=�B�H�I�F�I�A�S
�.�C�H�E�?���$�I�?�E�M�N�L�;�	���1�H�C�P�?�L�M�C�N�S���I�@�����G�M�N�?�L�>�;�G
�%�;�H���$�I�L�L�I�=�E�M�	���+�R�@�I�L�>���1�H�C�P�?�L�M�C�N�S�����I�G�J�O�N�C�H�A���(�;�<�I�L�;�N�I�L�S
���F�;�H���.�O�N�N�?�H�<�?�L�A�	���/�=�C�?�H�=�?�����I�G�G�I�H�M�������L�?�;�N�C�P�?�����I�G�G�I�H�M��
�1�F�C���/�;�N�N�F�?�L�	���1�H�C�P�?�L�M�C�N�S���I�@���)�;�H�=�B�?�M�N�?�L
�)�C�=�B�;�?�F���/�G�C�N�B�	�����F�;�L�E�������,�;�L�M�C�;

�0�B�C�M���>�I�=�O�G�?�H�N���C�M���;�F�M�I���;�P�;�C�F�;�<�F�?���C�H���N�B�?�M�?���H�I�H�
�H�I�L�G�;�N�C�P�?���@�I�L�G�;�N�M���,� �"���P�?�L�M�C�I�H��

���I�J�S�L�C�A�B�N�[�����
�
�� �3���� �Z ���)�%�0�	�!�.���%�)�	�'�?�C�I���	�����F�F���.�C�A�B�N�M���.�?�M�?�L�P�?�>�����3�����F�C�;�<�C�F�C�N�S�	
�N�L�;�>�?�G�;�L�E�;�H�>�>�I�=�O�G�?�H�N���O�M�?�L�O�F�?�M���;�J�J�F�S��

���<�M�N�L�;�=�N

�0�B�?���+�3�(�������3�?�<���+�H�N�I�F�I�A�S���(�;�H�A�O�;�A�?�	���C�H�@�I�L�G�;�F�F�S���+�3�(�����	���C�M���;�H���I�H�N�I�F�I�A�S���F�;�H�A�O�;�A�?
�@�I�L���N�B�?���/�?�G�;�H�N�C�=���3�?�<���Q�C�N�B���@�I�L�G�;�F�F�S���>�?�@�C�H�?�>���G�?�;�H�C�H�A�����+�3�(�������I�H�N�I�F�I�A�C�?�M���J�L�I�P�C�>�?
�=�F�;�M�M�?�M�	���J�L�I�J�?�L�N�C�?�M�	���C�H�>�C�P�C�>�O�;�F�M�	���;�H�>���>�;�N�;���P�;�F�O�?�M���;�H�>���;�L�?���M�N�I�L�?�>���;�M���/�?�G�;�H�N�C�=���3�?�<
�>�I�=�O�G�?�H�N�M�����+�3�(�������I�H�N�I�F�I�A�C�?�M���=�;�H���<�?���O�M�?�>���;�F�I�H�A���Q�C�N�B���C�H�@�I�L�G�;�N�C�I�H���Q�L�C�N�N�?�H���C�H���.� �"�	

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 1 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/

http://www.w3.org/
http://www.w3.org/
http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/
http://www.w3.org/TR/owl2-syntax/
http://www.w3.org/TR/2009/CR-owl2-syntax-20090611/
http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/diff-from-20090611
http://web.comlab.ox.ac.uk/people/Boris.Motik/
http://ect.bell-labs.com/who/pfps/
http://www.cs.man.ac.uk/~bparsia/
http://www.nist.gov/mel/msid/cbock.cfm
http://domino.research.ibm.com/comm/research_people.nsf/pages/achille.index.html
http://peterhaase.org/
http://www.leibnizcenter.org/~hoekstra/
http://web.comlab.ox.ac.uk/people/ian.horrocks/
http://sciencecommons.org/about/whoweare/ruttenberg/
http://www.cs.man.ac.uk/~sattler/
http://www.clarkparsia.com/about/profiles/msmith
http://www.w3.org/Consortium/Legal/ipr-notice#Copyright
http://www.w3.org/
http://www.csail.mit.edu/
http://www.ercim.org/
http://www.keio.ac.jp/
http://www.w3.org/Consortium/Legal/ipr-notice#Legal_Disclaimer
http://www.w3.org/Consortium/Legal/ipr-notice#W3C_Trademarks
http://www.w3.org/Consortium/Legal/copyright-documents


�;�H�>���+�3�(�������I�H�N�I�F�I�A�C�?�M���N�B�?�G�M�?�F�P�?�M���;�L�?���J�L�C�G�;�L�C�F�S���?�R�=�B�;�H�A�?�>���;�M���.� �"���>�I�=�O�G�?�H�N�M��
�0�B�?���+�3�(����� �I�=�O�G�?�H�N���+�P�?�L�P�C�?�Q�>�?�M�=�L�C�<�?�M���N�B�?���I�P�?�L�;�F�F���M�N�;�N�?���I�@���+�3�(�����	���;�H�>���M�B�I�O�F�>
�<�?���L�?�;�>���<�?�@�I�L�?���I�N�B�?�L���+�3�(�������>�I�=�O�G�?�H�N�M��

�0�B�?���G�?�;�H�C�H�A�@�O�F���=�I�H�M�N�L�O�=�N�M���J�L�I�P�C�>�?�>���<�S���+�3�(�������;�L�?���>�?�@�C�H�?�>���C�H���N�?�L�G�M���I�@���N�B�?�C�L
�M�N�L�O�=�N�O�L�?�������M���Q�?�F�F�	���;���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���C�M���>�?�@�C�H�?�>���@�I�L���N�B�?�M�?���=�I�H�M�N�L�O�=�N�M�	���Q�C�N�B
�?�R�;�G�J�F�?�M���;�H�>���C�H�@�I�L�G�;�F���>�?�M�=�L�C�J�N�C�I�H�M�����+�H�?���=�;�H���L�?�;�M�I�H���Q�C�N�B���+�3�(�������I�H�N�I�F�I�A�C�?�M���O�H�>�?�L
�?�C�N�B�?�L���N�B�?���.� �"�
���;�M�?�>���/�?�G�;�H�N�C�=�M���7OWL 2 RDF-Based Semantics�8���I�L���N�B�?��� �C�L�?�=�N
�/�?�G�;�H�N�C�=�M���7OWL 2 Direct Semantics�8�����%�@���=�?�L�N�;�C�H���L�?�M�N�L�C�=�N�C�I�H�M���I�H���+�3�(�������I�H�N�I�F�I�A�C�?�M
�;�L�?���M�;�N�C�M�@�C�?�>���;�H�>���N�B�?���I�H�N�I�F�I�A�S���C�M���C�H���+�3�(������� �(�	���L�?�;�M�I�H�C�H�A���O�H�>�?�L���N�B�?��� �C�L�?�=�N
�/�?�G�;�H�N�C�=�M���=�;�H���<�?���C�G�J�F�?�G�?�H�N�?�>���O�M�C�H�A���N�?�=�B�H�C�K�O�?�M���Q�?�F�F���E�H�I�Q�H���C�H���N�B�?���F�C�N�?�L�;�N�O�L�?��

�/�N�;�N�O�M���I�@���N�B�C�M��� �I�=�O�G�?�H�N

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.org/TR/.
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No Endorsement

Publication as a Proposed Recommendation 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
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�"�C�H�;�F�F�S�	���N�B�C�M���>�I�=�O�G�?�H�N���>�?�@�C�H�?�M���+�3�(������� �(���`���N�B�?���M�O�<�M�?�N���I�@���+�3�(�������Q�C�N�B���@�;�P�I�L�;�<�F�?
�=�I�G�J�O�N�;�N�C�I�H�;�F���J�L�I�J�?�L�N�C�?�M�����!�;�=�B���.� �"���A�L�;�J�B���I�<�N�;�C�H�?�>���<�S���;�J�J�F�S�C�H�A���N�B�?���.� �"���G�;�J�J�C�H�A
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�Y Entities�	���M�O�=�B���;�M���=�F�;�M�M�?�M�	���J�L�I�J�?�L�N�C�?�M�	���;�H�>���C�H�>�C�P�C�>�O�;�F�M�	���;�L�?���C�>�?�H�N�C�@�C�?�>���<�S
�%�.�%�M�����0�B�?�S���@�I�L�G���N�B�?���J�L�C�G�C�N�C�P�?terms �I�@���;�H���I�H�N�I�F�I�A�S���;�H�>���=�I�H�M�N�C�N�O�N�?���N�B�?���<�;�M�C�=
�?�F�?�G�?�H�N�M���I�@���;�H���I�H�N�I�F�I�A�S�����"�I�L���?�R�;�G�J�F�?�	���;���=�F�;�M�Ma:Person �=�;�H���<�?���O�M�?�>���N�I
�L�?�J�L�?�M�?�H�N���N�B�?���M�?�N���I�@���;�F�F���J�?�I�J�F�?�����/�C�G�C�F�;�L�F�S�	���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�Sa:parentOf
�=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���N�B�?���J�;�L�?�H�N�
�=�B�C�F�>���L�?�F�;�N�C�I�H�M�B�C�J�����"�C�H�;�F�F�S�	���N�B�?
�C�H�>�C�P�C�>�O�;�Fa:Peter �=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���;���J�;�L�N�C�=�O�F�;�L���J�?�L�M�I�H���=�;�F�F�?�>
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�0�B�C�M���M�?�=�N�C�I�H���J�L�?�M�?�H�N�M���=�?�L�N�;�C�H���J�L�?�F�C�G�C�H�;�L�S���>�?�@�C�H�C�N�C�I�H�M���N�B�;�N���;�L�?���O�M�?�>���C�H���N�B�?���L�?�M�N���I�@���N�B�C�M
�>�I�=�O�G�?�H�N��

���������/�N�L�O�=�N�O�L�;�F���/�J�?�=�C�@�C�=�;�N�C�I�H

�0�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������=�I�H�M�C�M�N�M���I�@���;�F�F���N�B�?���@�C�A�O�L�?�M���C�H���N�B�C�M���>�I�=�O�G�?�H�N
�;�H�>���N�B�?���H�I�N�C�I�H���I�@���M�N�L�O�=�N�O�L�;�F���?�K�O�C�P�;�F�?�H�=�?���A�C�P�?�H���<�?�F�I�Q�����%�N���C�M���O�M�?�>���N�B�L�I�O�A�B�I�O�N���N�B�C�M
�>�I�=�O�G�?�H�N���N�I���J�L�?�=�C�M�?�F�S���M�J�?�=�C�@�S���N�B�?���M�N�L�O�=�N�O�L�?���I�@���+�3�(�������I�H�N�I�F�I�A�C�?�M���;�H�>���N�B�?
�I�<�M�?�L�P�;�<�F�?���<�?�B�;�P�C�I�L���I�@���+�3�(�������N�I�I�F�M�������H���+�3�(�������N�I�I�Fmay �<�;�M�?���C�N�M�����,�%�M���;�H�>���I�L
�C�H�N�?�L�H�;�F���M�N�I�L�;�A�?���G�I�>�?�F���I�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�����B�I�Q�?�P�?�L�	���C�Nmay �;�F�M�I���=�B�I�I�M�?
�;���=�I�G�J�F�?�N�?�F�S���>�C�@�@�?�L�?�H�N���;�J�J�L�I�;�=�B���;�M���F�I�H�A���;�M���C�N�M���I�<�M�?�L�P�;�<�F�?���<�?�B�;�P�C�I�L���=�I�H�@�I�L�G�M���N�I���N�B�?
�I�H�?���M�J�?�=�C�@�C�?�>���C�H���N�B�C�M���>�I�=�O�G�?�H�N��

�0�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���C�M���>�?�@�C�H�?�>���O�M�C�H�A���N�B�?���1�H�C�@�C�?�>���)�I�>�?�F�C�H�A���(�;�H�A�O�;�A�?�����1�)�(��
�7UML�8�	���;�H�>���N�B�?���H�I�N�;�N�C�I�H���O�M�?�>���C�M���=�I�G�J�;�N�C�<�F�?���Q�C�N�B���N�B�?���)�?�N�;�
�+�<�D�?�=�N���"�;�=�C�F�C�N�S�����)�+�"��
�7MOF�8�����0�B�C�M���>�I�=�O�G�?�H�N���O�M�?�M���I�H�F�S���;���P�?�L�S���M�C�G�J�F�?���@�I�L�G���I�@���1�)�(���=�F�;�M�M���>�C�;�A�L�;�G�M���N�B�;�N
�;�L�?���?�R�J�?�=�N�?�>���N�I���<�?���?�;�M�C�F�S���O�H�>�?�L�M�N�;�H�>�;�<�F�?���<�S���L�?�;�>�?�L�M���@�;�G�C�F�C�;�L���Q�C�N�B���N�B�?���<�;�M�C�=
�=�I�H�=�?�J�N�M���I�@���I�<�D�?�=�N�
�I�L�C�?�H�N�?�>���M�S�M�N�?�G�M�����0�B�?���@�I�F�F�I�Q�C�H�A���F�C�M�N���M�O�G�G�;�L�C�T�?�M���N�B�?���1�)�(
�H�I�N�;�N�C�I�H���O�M�?�>���C�H���N�B�C�M���>�I�=�O�G�?�H�N��

�Y �0�B�?���H�;�G�?�M���I�@���N�B�?���1�)�(���=�F�;�M�M�?�M���@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���;�L�?���Q�L�C�N�N�?�H
�C�H���<�I�F�>���@�I�H�N��

�Y �0�B�?���H�;�G�?�M���I�@���;�<�M�N�L�;�=�N���1�)�(���=�F�;�M�M�?�M�����C���?���	���1�)�(���=�F�;�M�M�?�M���N�B�;�N���;�L�?���H�I�N
�C�H�N�?�H�>�?�>���N�I���<�?���C�H�M�N�;�H�N�C�;�N�?�>�����;�L�?���Q�L�C�N�N�?�H���C�H���<�I�F�>���;�H�>���C�N�;�F�C�=���@�I�H�N��

�Y �%�H�M�N�;�H�=�?�M���I�@���N�B�?���1�)�(���=�F�;�M�M�?�M���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���;�L�?���=�I�H�H�?�=�N�?�>
�<�S���;�M�M�I�=�C�;�N�C�I�H�M�	���G�;�H�S���I�@���Q�B�C�=�B���;�L�?���I�@���N�B�?���I�H�?�
�N�I�
�G�;�H�S���N�S�J�?�������M�M�I�=�C�;�N�C�I�H�M
�Q�B�I�M�?���H�;�G�?���C�M���J�L�?�=�?�>�?�>���<�S/ �;�L�?derived �`���N�B�;�N���C�M�	���N�B�?�C�L���P�;�F�O�?���C�M
�>�?�N�?�L�G�C�H�?�>���<�;�M�?�>���I�H���N�B�?���P�;�F�O�?���I�@���I�N�B�?�L���;�M�M�I�=�C�;�N�C�I�H�M���;�H�>���;�N�N�L�C�<�O�N�?�M��
�3�B�?�N�B�?�L���N�B�?���I�<�D�?�=�N�M���J�;�L�N�C�=�C�J�;�N�C�H�A���C�H���;�M�M�I�=�C�;�N�C�I�H�M���;�L�?���I�L�>�?�L�?�>���;�H�>���Q�B�?�N�B�?�L
�L�?�J�?�N�C�N�C�I�H�M���;�L�?���;�F�F�I�Q�?�>���C�M���G�;�>�?���=�F�?�;�L���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���M�N�;�H�>�;�L�>���1�)�(
�=�I�H�P�?�H�N�C�I�H�M��

�c ���S���>�?�@�;�O�F�N�	���;�F�F���;�M�M�I�=�C�;�N�C�I�H�M���;�L�?���M�?�N�M�����N�B�;�N���C�M�	���N�B�?���I�<�D�?�=�N�M���C�H���N�B�?�G
�;�L�?���O�H�I�L�>�?�L�?�>���;�H�>���L�?�J�?�N�C�N�C�I�H�M���;�L�?���>�C�M�;�F�F�I�Q�?�>��
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�c �0�B�?{ ordered,nonunique } �;�N�N�L�C�<�O�N�?���C�M���J�F�;�=�?�>���H�?�R�N���N�I���N�B�?
�;�M�M�I�=�C�;�N�C�I�H���?�H�>�M���N�B�;�N���;�L�?���I�L�>�?�L�?�>���;�H�>���C�H���Q�B�C�=�B���L�?�J�?�N�C�N�C�I�H�M���;�L�?
�;�F�F�I�Q�?�>�����/�O�=�B���;�M�M�I�=�C�;�N�C�I�H�M���B�;�P�?���N�B�?���M�?�G�;�H�N�C�=�M���I�@���F�C�M�N�M��

�0�B�?���H�;�L�L�;�N�C�P�?���C�H���N�B�C�M���>�I�=�O�G�?�H�N���I�@�N�?�H���L�?�@�?�L�M���N�I���P�;�L�C�I�O�M���J�;�L�N�M���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F
�M�J�?�=�C�@�C�=�;�N�C�I�H�����0�B�?�M�?���L�?�@�?�L�?�H�=�?�M���;�L�?���G�;�C�H�F�S���C�H�N�?�H�>�?�>���N�I���<�?���C�H�@�I�L�G�;�F�	���<�O�N���N�B�?�S���=�;�H
�I�@�N�?�H���<�?���C�H�N�?�L�J�L�?�N�?�>���;�M���M�N�;�N�?�G�?�H�N�M���;�<�I�O�N���N�B�?���C�H�M�N�;�H�=�?�M���I�@���N�B�?���1�)�(���=�F�;�M�M�?�M���@�L�I�G���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�����3�B�?�H���J�L�?�=�C�M�C�I�H���C�M���L�?�K�O�C�L�?�>�	���M�O�=�B���M�N�;�N�?�G�?�H�N�M���;�L�?���=�;�J�N�O�L�?�>
�O�M�C�H�A���N�B�?���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R�	���Q�B�C�=�B���C�M���>�?�@�C�H�?�>���C�H�/�?�=�N�C�I�H���������;�H�>���I�N�B�?�L���L�?�F�?�P�;�H�N
�J�;�L�N�M���I�@���N�B�C�M���>�I�=�O�G�?�H�N�����%�H���I�L�>�?�L���N�I���;�P�I�C�>���=�I�H�@�O�M�C�I�H�	���N�B�?���N�?�L�G�����1�)�(���=�F�;�M�M�����C�M���O�M�?�>���N�I
�L�?�@�?�L���N�I���?�F�?�G�?�H�N�M���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�����	���Q�B�?�L�?�;�M���N�B�?���N�?�L�G�����=�F�;�M�M��
�C�M���O�M�?�>���N�I���L�?�@�?�L���N�I���+�3�(�������=�F�;�M�M�?�M�����M�?�?�/�?�=�N�C�I�H������������

Example:

�0�B�?���M�?�H�N�?�H�=�?�����0�B�?���C�H�>�C�P�C�>�O�;�FI �C�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���=�F�;�M�MC�����=�;�H���<�?���O�H�>�?�L�M�N�I�I�>
�;�M���;���M�N�;�N�?�G�?�H�N���N�B�;�NI �C�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���1�)�(���=�F�;�M�MIndividual �	C �C�M���;�H���C�H�M�N�;�H�=�?
�I�@���N�B�?���1�)�(���=�F�;�M�MClass �	���;�H�>���N�B�?�L�?���C�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���1�)�(���=�F�;�M�M
ClassAssertion �N�B�;�N���=�I�H�H�?�=�N�MI �Q�C�N�BC�����0�B�C�M���M�N�;�N�?�G�?�H�N���=�;�H���<�?���=�;�J�N�O�L�?�>���J�L�?�=�C�M�?�F�S
�O�M�C�H�A���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���;�MClassAssertion( C I ) ��

�+�<�D�?�=�N�Mo1 �;�H�>o2 �@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���;�L�?structurally equivalent �C�@���N�B�?
�@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M���B�I�F�>��

�Y �%�@o1 �;�H�>o2 �;�L�?���;�N�I�G�C�=���P�;�F�O�?�M�	���M�O�=�B���;�M���M�N�L�C�H�A�M���I�L���C�H�N�?�A�?�L�M�	���N�B�?�S���;�L�?
�M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@���N�B�?�S���;�L�?���?�K�O�;�F���;�=�=�I�L�>�C�H�A���N�I���N�B�?���H�I�N�C�I�H���I�@���?�K�O�;�F�C�N�S
�I�@���N�B�?���L�?�M�J�?�=�N�C�P�?���1�)�(���N�S�J�?��

�Y �%�@o1 �;�H�>o2 �;�L�?���O�H�I�L�>�?�L�?�>���;�M�M�I�=�C�;�N�C�I�H�M���Q�C�N�B�I�O�N���L�?�J�?�N�C�N�C�I�H�M�	���N�B�?�S���;�L�?
�M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@���?�;�=�B���?�F�?�G�?�H�N���I�@o1 �C�M���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I
�M�I�G�?���?�F�?�G�?�H�N���I�@o2 �;�H�>���P�C�=�?���P�?�L�M�;��

�Y �%�@o1 �;�H�>o2 �;�L�?���I�L�>�?�L�?�>���;�M�M�I�=�C�;�N�C�I�H�M���Q�C�N�B���L�?�J�?�N�C�N�C�I�H�M�	���N�B�?�S���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S
�?�K�O�C�P�;�F�?�H�N���C�@���N�B�?�S���=�I�H�N�;�C�H���N�B�?���M�;�G�?���H�O�G�<�?�L���I�@���?�F�?�G�?�H�N�M���;�H�>���?�;�=�B���?�F�?�G�?�H�N
�I�@o1 �C�M���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���?�F�?�G�?�H�N���I�@o2 �Q�C�N�B���N�B�?���M�;�G�?���C�H�>�?�R��

�Y �%�@o1 �;�H�>o2 �;�L�?���C�H�M�N�;�H�=�?�M���I�@���1�)�(���=�F�;�M�M�?�M���@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�	
�N�B�?�S���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@

�c �<�I�N�Bo1 �;�H�>o2 �;�L�?���C�H�M�N�;�H�=�?�M���I�@���N�B�?���M�;�G�?���1�)�(���=�F�;�M�M�	���;�H�>
�c �?�;�=�B���;�M�M�I�=�C�;�N�C�I�H���I�@o1 �C�M���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?

�=�I�L�L�?�M�J�I�H�>�C�H�A���;�M�M�I�=�C�;�N�C�I�H���I�@o2 �;�H�>���P�C�=�?���P�?�L�M�;��

�0�B�?���H�I�N�C�I�H���I�@���M�N�L�O�=�N�O�L�;�F���?�K�O�C�P�;�F�?�H�=�?���C�M���O�M�?�>���N�B�L�I�O�A�B�I�O�N���N�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H���N�I���>�?�@�C�H�?
�P�;�L�C�I�O�M���=�I�H�>�C�N�C�I�H�M���I�H���N�B�?���M�N�L�O�=�N�O�L�?���I�@���+�3�(�������I�H�N�I�F�I�A�C�?�M�����*�I�N�?���N�B�;�N���N�B�C�M���C�M���;
�M�S�H�N�;�=�N�C�=�	���L�;�N�B�?�L���N�B�;�H���;���M�?�G�;�H�N�C�=���H�I�N�C�I�H���`���N�B�;�N���C�M�	���C�N���=�I�G�J�;�L�?�M���M�N�L�O�=�N�O�L�?�M�	���L�;�N�B�?�L
�N�B�;�H���N�B�?�C�L���G�?�;�H�C�H�A���O�H�>�?�L���;���@�I�L�G�;�F���M�?�G�;�H�N�C�=�M��
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OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 9 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



�0�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H

ObjectUnionOf( a:Person a:Animal )

�C�M���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H

ObjectUnionOf( a:Animal a:Person )

�<�?�=�;�O�M�?���N�B�?���I�L�>�?�L���I�@���N�B�?���?�F�?�G�?�H�N�M���C�H���;�H���O�H�I�L�>�?�L�?�>���;�M�M�I�=�C�;�N�C�I�H���C�M���H�I�N���C�G�J�I�L�N�;�H�N��
�%�H���=�I�H�N�L�;�M�N�	���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H

ObjectUnionOf( a:Person ObjectComplementOf( a:Person )
)

�C�M���H�I�N���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�Iowl:Thing �?�P�?�H���N�B�I�O�A�B���N�B�?���N�Q�I���?�R�J�L�?�M�M�C�I�H�M���;�L�?
�M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N��

�/�?�N�M���Q�L�C�N�N�?�H���C�H���I�H�?���I�@���N�B�?���?�R�=�B�;�H�A�?���M�S�H�N�;�R�?�M�����?���A���	���4�)�(���I�L���.� �"���4�)�(�����;�L�?���H�I�N
�H�?�=�?�M�M�;�L�C�F�S���?�R�J�?�=�N�?�>���N�I���<�?���>�O�J�F�C�=�;�N�?���@�L�?�?����� �O�J�F�C�=�;�N�?�Mshould �<�?���?�F�C�G�C�H�;�N�?�>���Q�B�?�H
�I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���Q�L�C�N�N�?�H���C�H���M�O�=�B���M�S�H�N�;�R�?�M���;�L�?���=�I�H�P�?�L�N�?�>���C�H�N�I���C�H�M�N�;�H�=�?�M���I�@���N�B�?
�1�)�(���=�F�;�M�M�?�M���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H��

Example:

���H���I�H�N�I�F�I�A�S���Q�L�C�N�N�?�H���C�H���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���=�;�H���=�I�H�N�;�C�H���N�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H��

ObjectUnionOf( a:Person a:Animal a:Animal )

� �O�L�C�H�A���J�;�L�M�C�H�A�	���N�B�C�M���?�R�J�L�?�M�M�C�I�H���M�B�I�O�F�>���<�?�����@�F�;�N�N�?�H�?�>�����N�I���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�J�L�?�M�M�C�I�H��

ObjectUnionOf( a:Person a:Animal )

�����������*�"���*�I�N�;�N�C�I�H

�#�L�;�G�G�;�L�M���C�H���N�B�C�M���>�I�=�O�G�?�H�N���;�L�?���Q�L�C�N�N�?�H���O�M�C�H�A���N�B�?�����*�"���H�I�N�;�N�C�I�H�	���M�O�G�G�;�L�C�T�?�>���C�H
�0�;�<�F�?������

Table 1. �0�B�?�����*�"���*�I�N�;�N�C�I�H

Construct Syntax Example

�N�?�L�G�C�H�;�F���M�S�G�<�I�F�M
�?�H�=�F�I�M�?�>���C�H
�M�C�H�A�F�?���K�O�I�N�?�M

'PropertyRange'

�;���M�?�N���I�@���N�?�L�G�C�H�;�F���M�S�G�<�I�F�M
�>�?�M�=�L�C�<�?�>���C�H���!�H�A�F�C�M�B

�C�N�;�F�C�=
a finite sequence of
characters

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 10 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



matching the PNAME_LN
production of [SPARQL]

�H�I�H�N�?�L�G�C�H�;�F���M�S�G�<�I�F�M�<�I�F�>�@�;�=�? ClassExpression

�T�?�L�I���I�L���G�I�L�? �=�O�L�F�S���<�L�;�=�?�M{ ClassExpression }

�T�?�L�I���I�L���I�H�?
�M�K�O�;�L�?
�<�L�;�=�E�?�N�M

[ ClassExpression ]

�;�F�N�?�L�H�;�N�C�P�? �P�?�L�N�C�=�;�F���<�;�LAssertion | Declaration

�0�B�?���@�I�F�F�I�Q�C�H�A���=�B�;�L�;�=�N�?�L�M���;�L�?���=�;�F�F�?�>delimiters��

�Y = ���1����� ��
�Y ( ���1��������
�Y ) ���1��������
�Y < ���1��������
�Y > ���1�����!��
�Y @���1�����
��
�Y ^ ���1�����!��

Whitespace �C�M���;���G�;�R�C�G�;�F���M�?�K�O�?�H�=�?���I�@���M�J�;�=�?�����1�����
���	���B�I�L�C�T�I�H�N�;�F���N�;�<�����1�������	���F�C�H�?���@�?�?�>
���1�������	���;�H�>���=�;�L�L�C�;�A�?���L�?�N�O�L�H�����1��� �����=�B�;�L�;�=�N�?�L�M���H�I�N���I�=�=�O�L�L�C�H�A���Q�C�N�B�C�H���;���J�;�C�L���I�@" ���1��������
�=�B�;�L�;�=�N�?�L�M������comment �C�M���;���G�;�R�C�G�;�F���M�?�K�O�?�H�=�?���I�@���=�B�;�L�;�=�N�?�L�M���N�B�;�N���M�N�;�L�N�M���Q�C�N�B���N�B�?#
���1�����������=�B�;�L�;�=�N�?�L���H�I�N���?�H�=�F�I�M�?�>���C�H���;���J�;�C�L���I�@< ���1�����������;�H�>> ���1�����!�����=�B�;�L�;�=�N�?�L�M�	���;�H�>
�N�B�;�N���=�I�H�N�;�C�H�M���H�?�C�N�B�?�L���;���F�C�H�?���@�?�?�>�����1���������H�I�L���;���=�;�L�L�C�;�A�?���L�?�N�O�L�H�����1��� �����=�B�;�L�;�=�N�?�L��
�3�B�C�N�?�M�J�;�=�?���;�H�>���=�I�G�G�?�H�N�M���=�;�H�H�I�N���I�=�=�O�L���Q�C�N�B�C�H���N�?�L�G�C�H�;�F���M�S�G�<�I�F�M�����3�B�C�N�?�M�J�;�=�?���;�H�>
�=�I�G�G�?�H�N�M���=�;�H���I�=�=�O�L���<�?�N�Q�?�?�H���;�H�S���N�Q�I���N�?�L�G�C�H�;�F���M�S�G�<�I�F�M�	���;�H�>���;�F�F���Q�B�C�N�?�M�J�;�=�?must
�<�?���C�A�H�I�L�?�>�����3�B�C�N�?�M�J�;�=�?must �<�?���C�H�N�L�I�>�O�=�?�>���<�?�N�Q�?�?�H���;���J�;�C�L���I�@���N�?�L�G�C�H�;�F���M�S�G�<�I�F�M���C�@
�N�B�?���@�C�L�M�N���M�S�G�<�I�F���>�I�?�M���H�I�N���?�H�>���;�H�>���N�B�?���M�?�=�I�H�>���M�S�G�<�I�F���>�I�?�M���H�I�N���M�N�;�L�N���Q�C�N�B���;���>�?�F�C�G�C�N�?�L��

���������%�H�N�?�A�?�L�M�	�����B�;�L�;�=�N�?�L�M�	���/�N�L�C�H�A�M�	���(�;�H�A�O�;�A�?���0�;�A�M�	���;�H�>���*�I�>�?���%� �M

�*�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�L�M���;�L�?���>�?�@�C�H�?�>���;�M���O�M�O�;�F��

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

���B�;�L�;�=�N�?�L�M���;�H�>���M�N�L�C�H�A�M���;�L�?���>�?�@�C�H�?�>���C�H���N�B�?���M�;�G�?���Q�;�S���;�M���C�H���7RDF:PLAINLITERAL�8������
character �C�M���;�H���;�N�I�G�C�=���O�H�C�N���I�@���=�I�G�G�O�H�C�=�;�N�C�I�H�����0�B�?���M�N�L�O�=�N�O�L�?���I�@���=�B�;�L�;�=�N�?�L�M���C�M���H�I�N
�@�O�L�N�B�?�L���M�J�?�=�C�@�C�?�>���C�H���N�B�C�M���>�I�=�O�G�?�H�N�	���I�N�B�?�L���N�B�;�H���N�I���H�I�N�?���N�B�;�N���?�;�=�B���=�B�;�L�;�=�N�?�L���B�;�M���;
�1�H�C�P�?�L�M�;�F�����B�;�L�;�=�N�?�L���/�?�N�����1���/�����=�I�>�?���J�I�C�H�N���7ISO/IEC 10646�8�����I�L�	���?�K�O�C�P�;�F�?�H�N�F�S�	���;
�1�H�C�=�I�>�?���=�I�>�?���J�I�C�H�N���7UNICODE�8�������!�;�=�B���=�B�;�L�;�=�N�?�Lmust �G�;�N�=�B���N�B�?���B�;�L�J�L�I�>�O�=�N�C�I�H
�@�L�I�G���4�)�(���7XML�8�������I�>�?���J�I�C�H�N�M���;�L�?���Q�L�C�N�N�?�H���;�M���1�����@�I�F�F�I�Q�?�>���<�S���N�B�?���B�?�R�;�>�?�=�C�G�;�F���P�;�F�O�?
�I�@���N�B�?���=�I�>�?���J�I�C�H�N������string �C�M���;���@�C�H�C�N�?���M�?�K�O�?�H�=�?���I�@���=�B�;�L�;�=�N�?�L�M�	���;�H�>���N�B�?length �I�@���;
�M�N�L�C�H�A���C�M���N�B�?���H�O�G�<�?�L���I�@���=�B�;�L�;�=�N�?�L�M���C�H���C�N�����0�Q�I���M�N�L�C�H�A�M���;�L�?���C�>�?�H�N�C�=�;�F���C�@���;�H�>���I�H�F�S���C�@���N�B�?�S
�=�I�H�N�;�C�H���?�R�;�=�N�F�S���N�B�?���M�;�G�?���=�B�;�L�;�=�N�?�L�M���C�H���?�R�;�=�N�F�S���N�B�?���M�;�G�?���M�?�K�O�?�H�=�?�����/�N�L�C�H�A�M���;�L�?
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�Q�L�C�N�N�?�H���<�S���?�H�=�F�I�M�C�H�A���N�B�?�G���C�H���>�I�O�<�F�?���K�O�I�N�?�M�����1�����������;�H�>���O�M�C�H�A���;���M�O�<�M�?�N���I�@���N�B�?���*�

�N�L�C�J�F�?�M���?�M�=�;�J�C�H�A���G�?�=�B�;�H�C�M�G���7RDF Test Cases�8���N�I���?�H�=�I�>�?���M�N�L�C�H�A�M���=�I�H�N�;�C�H�C�H�A���K�O�I�N�?�M��
�*�I�N�?���N�B�;�N���N�B�?���>�?�@�C�H�C�N�C�I�H���<�?�F�I�Q���;�F�F�I�Q�M���;���M�N�L�C�H�A���N�I���M�J�;�H���M�?�P�?�L�;�F���F�C�H�?�M���I�@���;���>�I�=�O�G�?�H�N��

quotedString := 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

�(�;�H�A�O�;�A�?���N�;�A�M���;�L�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���N�B�?���F�;�H�A�O�;�A�?���C�H���Q�B�C�=�B���;���M�N�L�C�H�A���B�;�M���<�?�?�H���Q�L�C�N�N�?�H��
�0�B�?�S���;�L�?���>�?�@�C�H�?�>���C�H���N�B�?���M�;�G�?���Q�;�S���;�M���C�H���7RDF:PLAINLITERAL�8�	���Q�B�C�=�B���@�I�F�F�I�Q�M���7BCP
47�8�����(�;�H�A�O�;�A�?���N�;�A�M���;�L�?���Q�L�C�N�N�?�H���<�S���J�L�?�J�?�H�>�C�H�A���N�B�?�G���Q�C�N�B���N�B�?@���1�����
�����=�B�;�L�;�=�N�?�L��

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

�*�I�>�?���%� �M���;�L�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M�����;�E�;blank nodes �C�H���.� �"
�7RDF Concepts�8����

nodeID := a finite sequence of characters matching the
BLANK_NODE_LABEL production of [ SPARQL]

���������%�.�%�M

�+�H�N�I�F�I�A�C�?�M���;�H�>���N�B�?�C�L���?�F�?�G�?�H�N�M���;�L�?���C�>�?�H�N�C�@�C�?�>���O�M�C�H�A���%�H�N�?�L�H�;�N�C�I�H�;�F�C�T�?�>���.�?�M�I�O�L�=�?
�%�>�?�H�N�C�@�C�?�L�M�����%�.�%�M�����7RFC3987�8�����N�B�O�M�	���+�3�(�������?�R�N�?�H�>�M���+�3�(�����	���Q�B�C�=�B���O�M�?�M���1�H�C�@�I�L�G
�.�?�M�I�O�L�=�?���%�>�?�H�N�C�@�C�?�L�M�����1�.�%�M�������!�;�=�B���%�.�%must �<�?���;�<�M�I�F�O�N�?�����C���?���	���H�I�N���L�?�F�;�N�C�P�?�������%�H���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�	���%�.�%�M���;�L�?���L�?�J�L�?�M�?�H�N�?�>���<�S���N�B�?IRI �1�)�(���=�F�;�M�M�����0�Q�I���%�.�%�M���;�L�?
�M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@���;�H�>���I�H�F�S���C�@���N�B�?�C�L���M�N�L�C�H�A���L�?�J�L�?�M�?�H�N�;�N�C�I�H�M���;�L�?���C�>�?�H�N�C�=�;�F��

�%�.�%�M���=�;�H���<�?���Q�L�C�N�N�?�H���;�M���@�O�F�F���%�.�%�M���<�S���?�H�=�F�I�M�C�H�A���N�B�?�G���C�H���;���J�;�C�L���I�@���������1�����������;�H�>����
���1�����!�����=�B�;�L�;�=�N�?�L�M�����0�B�?�M�?���=�B�;�L�;�=�N�?�L�M���;�L�?���H�I�N���J�;�L�N���I�@���N�B�?���%�.�%�	���<�O�N���;�L�?���O�M�?�>���@�I�L
�K�O�I�N�;�N�C�I�H���J�O�L�J�I�M�?�M���N�I���C�>�?�H�N�C�@�S���;�H���%�.�%���;�M���;���@�O�F�F���%�.�%��

���F�N�?�L�H�;�N�C�P�?�F�S�	���%�.�%�M���=�;�H���<�?���;�<�<�L�?�P�C�;�N�?�>���;�M���C�H���/�,���.�-�(���7SPARQL�8�����0�I���N�B�C�M���?�H�>�	���I�H�?
�=�;�Hdeclare �; prefix name pn: �`���N�B�;�N���C�M�	���;���J�I�M�M�C�<�F�S���?�G�J�N�S���M�N�L�C�H�A���@�I�F�F�I�Q�?�>���<�S���N�B�?:
���1�����������=�B�;�L�;�=�N�?�L���`���<�S���;�M�M�I�=�C�;�N�C�H�A���C�N���Q�C�N�B���;prefix IRI PI�����N�B�?�H�	���;�H���%�.�%I �Q�B�I�M�?���M�N�L�C�H�A
�L�?�J�L�?�M�?�H�N�;�N�C�I�H���=�I�H�M�C�M�N�M���I�@PI �@�I�F�F�I�Q�?�>���<�S���N�B�?���L�?�G�;�C�H�C�H�A���=�B�;�L�;�=�N�?�L�Mrc �=�;�H���<�?
�;�<�<�L�?�P�C�;�N�?�>���;�Mpn:rc�������S���;���M�F�C�A�B�N���;�<�O�M�?���I�@���N�?�L�G�C�H�I�F�I�A�S�	���;���J�L�?�@�C�R���H�;�G�?���C�M���I�@�N�?�H���O�M�?�>
�N�I���L�?�@�?�L���N�I���N�B�?���J�L�?�@�C�R���%�.�%���N�B�;�N���C�M���;�M�M�I�=�C�;�N�?�>���Q�C�N�B���N�B�?���J�L�?�@�C�R���H�;�G�?�	���;�H�>���J�B�L�;�M�?�M���M�O�=�B
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�;�M�����;�H���%�.�%���Q�B�I�M�?���M�N�L�C�H�A���L�?�J�L�?�M�?�H�N�;�N�C�I�H���M�N�;�L�N�M���Q�C�N�B���N�B�?���J�L�?�@�C�R���%�.�%���;�M�M�I�=�C�;�N�?�>���Q�C�N�B���N�B�?
�J�L�?�@�C�R���H�;�G�?pn:�����;�L�?���N�S�J�C�=�;�F�F�S���M�B�I�L�N�?�H�?�>���N�I���F�?�M�M���P�?�L�<�I�M�?���J�B�L�;�M�?�M���M�O�=�B���;�M�����;�H���%�.�%
�Q�C�N�B���J�L�?�@�C�Rpn:����

�%�@���;���=�I�H�=�L�?�N�?���M�S�H�N�;�R���O�M�?�M���N�B�C�M���%�.�%���;�<�<�L�?�P�C�;�N�C�I�H���G�?�=�B�;�H�C�M�G�	���C�Nshould �J�L�I�P�C�>�?���;
�M�O�C�N�;�<�F�?���G�?�=�B�;�H�C�M�G���@�I�L���>�?�=�F�;�L�C�H�A���J�L�?�@�C�R���H�;�G�?�M�����"�O�L�N�B�?�L�G�I�L�?�	���;�<�<�L�?�P�C�;�N�?�>���%�.�%�M���;�L�?
�H�I�N���L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�����	���;�H�>���+�3�(����
�C�G�J�F�?�G�?�H�N�;�N�C�I�H�Mmust �?�R�B�C�<�C�N���N�B�?���M�;�G�?���I�<�M�?�L�P�;�<�F�?���<�?�B�;�P�C�I�L���;�M���C�@���;�F�F���;�<�<�L�?�P�C�;�N�?�>
�%�.�%�M���Q�?�L�?���?�R�J�;�H�>�?�>���C�H�N�I���@�O�F�F���%�.�%�M���>�O�L�C�H�A���J�;�L�M�C�H�A�������I�H�=�L�?�N�?���M�S�H�N�;�R�?�M���M�O�=�B���;�M���N�B�?
�.� �"���4�)�(���/�S�H�N�;�R���7RDF Syntax�8���;�F�F�I�Q���%�.�%�M���N�I���<�?���;�<�<�L�?�P�C�;�N�?�>���C�H���L�?�F�;�N�C�I�H���N�I���N�B�?���%�.�%���I�@
�N�B�?���>�I�=�O�G�?�H�N���N�B�?�S���;�L�?���=�I�H�N�;�C�H�?�>���C�H�����%�@���O�M�?�>�	���M�O�=�B���G�?�=�B�;�H�C�M�G�M���;�L�?���C�H�>�?�J�?�H�>�?�H�N
�@�L�I�G���N�B�?���;�<�I�P�?���>�?�M�=�L�C�<�?�>���;�<�<�L�?�P�C�;�N�C�I�H���G�?�=�B�;�H�C�M�G�����0�B�?���;�<�<�L�?�P�C�;�N�?�>���%�.�%�M���B�;�P�?���N�B�?
�M�S�H�N�;�=�N�C�=���@�I�L�G���I�@���K�O�;�F�C�@�C�?�>���H�;�G�?�M���@�L�I�G���N�B�?���4�)�(���*�;�G�?�M�J�;�=�?�M���M�J�?�=�C�@�C�=�;�N�C�I�H���7XML
Namespaces�8�����N�B�?�L�?�@�I�L�?�	���C�N���C�M���=�I�G�G�I�H���N�I���L�?�@�?�L���N�IPI �;�M���;namespace �;�H�>rc �;�M���;
local name�����0�B�C�M���;�<�<�L�?�P�C�;�N�C�I�H���G�?�=�B�;�H�C�M�G�	���B�I�Q�?�P�?�L�	���C�M���C�H�>�?�J�?�H�>�?�H�N���@�L�I�G���4�)�(
�H�;�G�?�M�J�;�=�?�M���;�H�>���=�;�H���<�?���O�H�>�?�L�M�N�I�I�>���;�M���;���M�C�G�J�F�?���G�;�=�L�I���G�?�=�B�;�H�C�M�G���N�B�;�N���?�R�J�;�H�>�M
�J�L�?�@�C�R���H�;�G�?�M���Q�C�N�B���N�B�?���;�M�M�I�=�C�;�N�?�>���%�.�%�M��

fullIRI := an IRI as defined in [ RFC3987], enclosed in a pair
of < (U+3C) and > (U+3E) characters
prefixName := a finite sequence of characters matching the as
PNAME_NS production of [ SPARQL]
abbreviatedIRI := a finite sequence of characters matching the
PNAME_LN production of [ SPARQL]
IRI := fullIRI | abbreviatedIRI

�0�;�<�F�?�������>�?�=�F�;�L�?�M���N�B�?���J�L�?�@�C�R���H�;�G�?�M���N�B�;�N���;�L�?���=�I�G�G�I�H�F�S���O�M�?�>���N�B�L�I�O�A�B�I�O�N���N�B�C�M
�M�J�?�=�C�@�C�=�;�N�C�I�H��

Table 2. � �?�=�F�;�L�;�N�C�I�H�M���I�@���N�B�?���/�N�;�H�>�;�L�>���,�L�?�@�C�R���*�;�G�?�M

Prefix name Prefix IRI

rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

rdfs: <http://www.w3.org/2000/01/rdf-schema#>

xsd: <http://www.w3.org/2001/XMLSchema#>

owl: <http://www.w3.org/2002/07/owl#>

�%�.�%�M���Q�C�N�B���J�L�?�@�C�R�?�Mrdf:�	rdfs:�	xsd:�	���;�H�>owl: �=�I�H�M�N�C�N�O�N�?���N�B�?reserved vocabulary �I�@
�+�3�(�����������M���>�?�M�=�L�C�<�?�>���C�H���N�B�?���@�I�F�F�I�Q�C�H�A���M�?�=�N�C�I�H�M�	���N�B�?���%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>
�P�I�=�;�<�O�F�;�L�S���N�B�;�N���;�L�?���F�C�M�N�?�>���C�H���0�;�<�F�?�������B�;�P�?���M�J�?�=�C�;�F���N�L�?�;�N�G�?�H�N���C�H���+�3�(������

Table 3. �.�?�M�?�L�P�?�>���2�I�=�;�<�O�F�;�L�S���I�@���+�3�(�������Q�C�N�B���/�J�?�=�C�;�F���0�L�?�;�N�G�?�H�N

owl:backwardCompatibleWith owl:bottomDataProperty owl:bottomObjectProperty owl:deprecated owl:incompatibleWith

owl:Nothing owl:priorVersion owl:rational owl:real owl:versionInfo

owl:Thing owl:topDataProperty owl:topObjectProperty rdf:langRange rdf:PlainLiteral
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rdf:XMLLiteral rdfs:comment rdfs:isDefinedBy rdfs:label rdfs:Literal

rdfs:seeAlso xsd:anyURI xsd:base64Binary xsd:boolean xsd:byte

xsd:dateTime xsd:dateTimeStamp xsd:decimal xsd:double xsd:float

xsd:hexBinary xsd:int xsd:integer xsd:language xsd:length

xsd:long xsd:maxExclusive xsd:maxInclusive xsd:maxLength xsd:minExclusive

xsd:minInclusive xsd:minLength xsd:Name xsd:NCName xsd:negativeInteger

xsd:NMTOKEN xsd:nonNegativeInteger xsd:nonPositiveInteger xsd:normalizedString xsd:pattern

xsd:positiveInteger xsd:short xsd:string xsd:token xsd:unsignedByte

xsd:unsignedInt xsd:unsignedLong xsd:unsignedShort

�����+�H�N�I�F�I�A�C�?�M

���H���+�3�(����ontology �C�M���;�H���C�H�M�N�;�H�=�?O �I�@���N�B�?Ontology �1�)�(���=�F�;�M�M���@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F
�M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������M�B�I�Q�H���C�H���"�C�A�O�L�?�������N�B�;�N���M�;�N�C�M�@�C�?�M���=�?�L�N�;�C�H���=�I�H�>�C�N�C�I�H�M���A�C�P�?�H
�<�?�F�I�Q�����0�B�?���G�;�C�H���=�I�G�J�I�H�?�H�N���I�@���;�H���+�3�(�������I�H�N�I�F�I�A�S���C�M���C�N�M���M�?�N���I�@���;�R�C�I�G�M�	���N�B�?
�M�N�L�O�=�N�O�L�?���I�@���Q�B�C�=�B���C�M���>�?�M�=�L�C�<�?�>���C�H���G�I�L�?���>�?�N�;�C�F���C�H�/�?�=�N�C�I�H�����������?�=�;�O�M�?���N�B�?���;�M�M�I�=�C�;�N�C�I�H
�<�?�N�Q�?�?�H���;�H���I�H�N�I�F�I�A�S���;�H�>���C�N�M���;�R�C�I�G�M���C�M���;���M�?�N�	���;�H���I�H�N�I�F�I�A�S���=�;�H�H�I�N���=�I�H�N�;�C�H���N�Q�I
�;�R�C�I�G�M���N�B�;�N���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N�������J�;�L�N���@�L�I�G���;�R�C�I�G�M�	���I�H�N�I�F�I�A�C�?�M���=�;�H���;�F�M�I
�=�I�H�N�;�C�H���I�H�N�I�F�I�A�S���;�H�H�I�N�;�N�C�I�H�M�����;�M���>�?�M�=�L�C�<�?�>���C�H���G�I�L�?���>�?�N�;�C�F���C�H�/�?�=�N�C�I�H�����������	���;�H�>���N�B�?�S
�=�;�H���;�F�M�I���C�G�J�I�L�N���I�N�B�?�L���I�H�N�I�F�I�A�C�?�M�����;�M���>�?�M�=�L�C�<�?�>���C�H�/�?�=�N�C�I�H������������

Figure 1. �0�B�?���/�N�L�O�=�N�O�L�?���I�@���+�3�(�������+�H�N�I�F�I�A�C�?�M

�0�B�?���@�I�F�F�I�Q�C�H�A���F�C�M�N���M�O�G�G�;�L�C�T�?�M���;�F�F���N�B�?���=�I�H�>�C�N�C�I�H�M���N�B�;�NO �C�M���L�?�K�O�C�L�?�>���N�I���M�;�N�C�M�@�S���N�I���<�?���;�H
�+�3�(�������I�H�N�I�F�I�A�S��

�Y O must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?���J�L�?�M�?�H�=�?���I�@���N�B�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>
�P�?�L�M�C�I�H���%�.�%���@�L�I�G�/�?�=�N�C�I�H����������

�Y �!�;�=�BDataIntersectionOf �;�H�>DataUnionOf �C�HO must �M�;�N�C�M�@�S���N�B�?
�L�?�M�N�L�C�=�N�C�I�H�M���@�L�I�G�/�?�=�N�C�I�H���������;�H�>�/�?�=�N�C�I�H���������	���L�?�M�J�?�=�N�C�P�?�F�S��

�Y �!�;�=�BDataSomeValuesFrom �;�H�>DataAllValuesFrom �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���C�H
O must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���@�L�I�G�/�?�=�N�C�I�H�������������;�H�>�/�?�=�N�C�I�H�������������	
�L�?�M�J�?�=�N�C�P�?�F�S��
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�Y �!�;�=�BDataPropertyRange �;�R�C�I�G���C�HO must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H���@�L�I�G
�/�?�=�N�C�I�H��������������

�Y �!�;�=�BDatatypeDefinition �;�R�C�I�G���C�HO must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���@�L�I�G
�/�?�=�N�C�I�H����������

�Y �!�;�=�BHasKey �;�R�C�I�G���C�HO must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H���@�L�I�G�/�?�=�N�C�I�H����������
�Y �!�;�=�BO' �>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���C�H�N�IO must �M�;�N�C�M�@�S���;�F�F���I�@���N�B�?�M�?���L�?�M�N�L�C�=�N�C�I�H�M���;�M

�Q�?�F�F��

�0�B�?���@�I�F�F�I�Q�C�H�A���F�C�M�N���M�O�G�G�;�L�C�T�?�M���;�F�F���N�B�?���=�I�H�>�C�N�C�I�H�M���N�B�;�N���;�H���+�3�(�������I�H�N�I�F�I�A�SO �C�M
�L�?�K�O�C�L�?�>���N�I���M�;�N�C�M�@�S���N�I���<�?���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S��

�Y �0�B�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>���N�B�?���P�?�L�M�C�I�H���%�.�%�����C�@���J�L�?�M�?�H�N�����I�@O must �M�;�N�C�M�@�S���N�B�?
�L�?�M�N�L�C�=�N�C�I�H�M���I�H���O�M�;�A�?���I�@���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���@�L�I�G�/�?�=�N�C�I�H����������

�Y �!�;�=�B���>�;�N�;�N�S�J�?���;�H�>���?�;�=�B���F�C�N�?�L�;�F���C�HO must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���@�L�I�G
�/�?�=�N�C�I�H���������;�H�>�/�?�=�N�C�I�H���������	���L�?�M�J�?�=�N�C�P�?�F�S��

�Y �!�;�=�B���?�H�N�C�N�S���C�HO must �B�;�P�?���;�H���%�.�%���M�;�N�C�M�@�S�C�H�A���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?���O�M�;�A�?
�I�@���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���@�L�I�G���/�?�=�N�C�I�H�M�������_��������

�Y O must �M�;�N�C�M�@�S���N�B�?���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M���@�L�I�G�/�?�=�N�C�I�H��������������
�Y �!�;�=�BDatatypeRestriction �C�HO must �M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H���I�H���N�B�?���O�M�;�A�?���I�@

�=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���@�L�I�G�/�?�=�N�C�I�H���������	���L�?�M�J�?�=�N�C�P�?�F�S��
�Y O must �M�;�N�C�M�@�S���N�B�?���A�F�I�<�;�F���L�?�M�N�L�C�=�N�C�I�H���@�L�I�G�/�?�=�N�C�I�H��������
�Y �!�;�=�BO' �>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���C�H�N�IO must �M�;�N�C�M�@�S���;�F�F���I�@���N�B�?�M�?���L�?�M�N�L�C�=�N�C�I�H�M���;�M

�Q�?�F�F��

���H���C�H�M�N�;�H�=�?O �I�@���N�B�?Ontology �1�)�(���=�F�;�M�Mmay �B�;�P�?���=�I�H�M�C�M�N�?�H�N���>�?�=�F�;�L�;�N�C�I�H�M���;�M
�M�J�?�=�C�@�C�?�>���C�H�/�?�=�N�C�I�H�����������������B�I�Q�?�P�?�L�	���N�B�C�M���C�M���H�I�N���M�N�L�C�=�N�F�S���H�?�=�?�M�M�;�L�S���N�I���G�;�E�?O �;�H
�+�3�(�������I�H�N�I�F�I�A�S��

���������+�H�N�I�F�I�A�S���%�.�%���;�H�>���2�?�L�M�C�I�H���%�.�%

�!�;�=�B���I�H�N�I�F�I�A�Smay �B�;�P�?���;�Hontology IRI�	���Q�B�C�=�B���C�M���O�M�?�>���N�I���C�>�?�H�N�C�@�S���;�H���I�H�N�I�F�I�A�S�����%�@
�;�H���I�H�N�I�F�I�A�S���B�;�M���;�H���I�H�N�I�F�I�A�S���%�.�%�	���N�B�?���I�H�N�I�F�I�A�Smay �;�>�>�C�N�C�I�H�;�F�F�S���B�;�P�?���;version IRI�	
�Q�B�C�=�B���C�M���O�M�?�>���N�I���C�>�?�H�N�C�@�S���N�B�?���P�?�L�M�C�I�H���I�@���N�B�?���I�H�N�I�F�I�A�S�����0�B�?���P�?�L�M�C�I�H���%�.�%may �<�?�	���<�O�N
�H�?�?�>���H�I�N���<�?�	���?�K�O�;�F���N�I���N�B�?���I�H�N�I�F�I�A�S���%�.�%�������H���I�H�N�I�F�I�A�S���Q�C�N�B�I�O�N���;�H���I�H�N�I�F�I�A�S���%�.�%must
not �=�I�H�N�;�C�H���;���P�?�L�M�C�I�H���%�.�%��

�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�Smust not �<�?���O�M�?�>���;�M���;�H���I�H�N�I�F�I�A�S���%�.�%���I�L���;���P�?�L�M�C�I�H
�%�.�%���I�@���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S��

�0�B�?���@�I�F�F�I�Q�C�H�A���F�C�M�N���J�L�I�P�C�>�?�M���=�I�H�P�?�H�N�C�I�H�M���@�I�L���=�B�I�I�M�C�H�A���I�H�N�I�F�I�A�S���%�.�%�M���;�H�>���P�?�L�M�C�I�H���%�.�%�M
�C�H���+�3�(�������I�H�N�I�F�I�A�C�?�M�����0�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H���J�L�I�P�C�>�?�M���H�I���G�?�=�B�;�H�C�M�G���@�I�L���?�H�@�I�L�=�C�H�A���N�B�?�M�?
�=�I�H�M�N�L�;�C�H�N�M���;�=�L�I�M�M���N�B�?���?�H�N�C�L�?���3�?�<�����B�I�Q�?�P�?�L�	���+�3�(�������N�I�I�F�Mshould �O�M�?���N�B�?�G���N�I
�>�?�N�?�=�N���J�L�I�<�F�?�G�M���C�H���I�H�N�I�F�I�A�C�?�M���N�B�?�S���J�L�I�=�?�M�M��

�Y �%�@���;�H���I�H�N�I�F�I�A�S���B�;�M���;�H���I�H�N�I�F�I�A�S���%�.�%���<�O�N���H�I���P�?�L�M�C�I�H���%�.�%�	���N�B�?�H���;���>�C�@�@�?�L�?�H�N
�I�H�N�I�F�I�A�S���Q�C�N�B���N�B�?���M�;�G�?���I�H�N�I�F�I�A�S���%�.�%���<�O�N���H�I���P�?�L�M�C�I�H���%�.�%should not �?�R�C�M�N��

�Y �%�@���;�H���I�H�N�I�F�I�A�S���B�;�M���<�I�N�B���;�H���I�H�N�I�F�I�A�S���%�.�%���;�H�>���;���P�?�L�M�C�I�H���%�.�%�	���N�B�?�H���;���>�C�@�@�?�L�?�H�N
�I�H�N�I�F�I�A�S���Q�C�N�B���N�B�?���M�;�G�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>���N�B�?���M�;�G�?���P�?�L�M�C�I�H���%�.�%should not
�?�R�C�M�N��
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�Y ���F�F���I�N�B�?�L���=�I�G�<�C�H�;�N�C�I�H�M���I�@���N�B�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>���P�?�L�M�C�I�H���%�.�%���;�L�?���H�I�N���L�?�K�O�C�L�?�>
�N�I���<�?���O�H�C�K�O�?�����0�B�O�M�	���N�Q�I���>�C�@�@�?�L�?�H�N���I�H�N�I�F�I�A�C�?�Mmay �B�;�P�?���H�I���I�H�N�I�F�I�A�S���%�.�%���;�H�>
�H�I���P�?�L�M�C�I�H���%�.�%�����M�C�G�C�F�;�L�F�S�	���;�H���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�C�H�A���I�H�F�S���;�H���I�H�N�I�F�I�A�S���%�.�%may
�=�I�?�R�C�M�N���Q�C�N�B���;�H�I�N�B�?�L���I�H�N�I�F�I�A�S���Q�C�N�B���N�B�?���M�;�G�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>���M�I�G�?���I�N�B�?�L
�P�?�L�M�C�I�H���%�.�%��

�0�B�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>���N�B�?���P�?�L�M�C�I�H���%�.�%���N�I�A�?�N�B�?�L���C�>�?�H�N�C�@�S���;���J�;�L�N�C�=�O�F�;�L���P�?�L�M�C�I�H���@�L�I�G���;�H
ontology series �`���N�B�?���M�?�N���I�@���;�F�F���N�B�?���P�?�L�M�C�I�H�M���I�@���;���J�;�L�N�C�=�O�F�;�L���I�H�N�I�F�I�A�S���C�>�?�H�N�C�@�C�?�>���O�M�C�H�A
�;���=�I�G�G�I�H���I�H�N�I�F�I�A�S���%�.�%�����%�H���?�;�=�B���I�H�N�I�F�I�A�S���M�?�L�C�?�M�	���?�R�;�=�N�F�S���I�H�?���I�H�N�I�F�I�A�S���P�?�L�M�C�I�H���C�M
�L�?�A�;�L�>�?�>���;�M���N�B�?current �I�H�?�����/�N�L�O�=�N�O�L�;�F�F�S�	���;���P�?�L�M�C�I�H���I�@���;���J�;�L�N�C�=�O�F�;�L���I�H�N�I�F�I�A�S���C�M���;�H
�C�H�M�N�;�H�=�?���I�@���N�B�?Ontology �1�)�(���=�F�;�M�M���@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�����+�H�N�I�F�I�A�S
�M�?�L�C�?�M���;�L�?���H�I�N���L�?�J�L�?�M�?�H�N�?�>���?�R�J�F�C�=�C�N�F�S���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(���������N�B�?�S
�?�R�C�M�N���I�H�F�S���;�M���;���M�C�>�?�
�?�@�@�?�=�N���I�@���N�B�?���H�;�G�C�H�A���=�I�H�P�?�H�N�C�I�H�M���>�?�M�=�L�C�<�?�>���C�H���N�B�C�M���;�H�>���N�B�?
�@�I�F�F�I�Q�C�H�A���M�?�=�N�C�I�H�M��

���������+�H�N�I�F�I�A�S��� �I�=�O�G�?�H�N�M

���H���+�3�(�������I�H�N�I�F�I�A�S���C�M���;�H���;�<�M�N�L�;�=�N���H�I�N�C�I�H���>�?�@�C�H�?�>���C�H���N�?�L�G�M���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F
�M�J�?�=�C�@�C�=�;�N�C�I�H�����!�;�=�B���I�H�N�I�F�I�A�S���C�M���;�M�M�I�=�C�;�N�?�>���Q�C�N�B���;�Hontology document�	���Q�B�C�=�B
�J�B�S�M�C�=�;�F�F�S���=�I�H�N�;�C�H�M���N�B�?���I�H�N�I�F�I�A�S���M�N�I�L�?�>���C�H���;���J�;�L�N�C�=�O�F�;�L���Q�;�S�����0�B�?���H�;�G�?�����I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N�����L�?�@�F�?�=�N�M���N�B�?���?�R�J�?�=�N�;�N�C�I�H���N�B�;�N���;���F�;�L�A�?���H�O�G�<�?�L���I�@���I�H�N�I�F�I�A�C�?�M���Q�C�F�F���<�?���M�N�I�L�?�>
�C�H���J�B�S�M�C�=�;�F���N�?�R�N���>�I�=�O�G�?�H�N�M���Q�L�C�N�N�?�H���C�H���I�H�?���I�@���N�B�?���M�S�H�N�;�R�?�M���I�@���+�3�(���������+�3�(�������N�I�I�F�M�	
�B�I�Q�?�P�?�L�	���;�L�?���@�L�?�?���N�I���>�?�P�C�M�?���I�N�B�?�L���N�S�J�?�M���I�@���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���`���N�B�;�N���C�M�	���N�I
�C�H�N�L�I�>�O�=�?���I�N�B�?�L���Q�;�S�M���I�@���J�B�S�M�C�=�;�F�F�S���M�N�I�L�C�H�A���I�H�N�I�F�I�A�C�?�M��

�+�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���;�L�?���H�I�N���L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�����	
�;�H�>���N�B�?���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������G�;�E�?�M���I�H�F�S���N�B�?���@�I�F�F�I�Q�C�H�A���N�Q�I���;�M�M�O�G�J�N�C�I�H�M���;�<�I�O�N
�N�B�?�C�L���H�;�N�O�L�?��

�Y �!�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���=�;�H���<�?���;�=�=�?�M�M�?�>���P�C�;���;�H���%�.�%���<�S���G�?�;�H�M���I�@���;�H
�;�J�J�L�I�J�L�C�;�N�?���J�L�I�N�I�=�I�F��

�Y �!�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���=�;�H���<�?���=�I�H�P�?�L�N�?�>���C�H���M�I�G�?���Q�?�F�F�
�>�?�@�C�H�?�>���Q�;�S���C�H�N�I
�;�H���I�H�N�I�F�I�A�S�����C���?���	���C�H�N�I���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?Ontology �1�)�(���=�F�;�M�M���@�L�I�G���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H����

Example:

���H���+�3�(�������N�I�I�F���G�C�A�B�N���J�O�<�F�C�M�B���;�H���I�H�N�I�F�I�A�S���;�M���;���N�?�R�N���>�I�=�O�G�?�H�N���Q�L�C�N�N�?�H���C�H���N�B�?
�@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R�����M�?�?�/�?�=�N�C�I�H�������������;�H�>���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%
<http://www.example.com/ontology>�������H���+�3�(�������N�I�I�F���=�I�O�F�>���;�F�M�I���>�?�P�C�M�?���;���M�=�B�?�G�?
�@�I�L���M�N�I�L�C�H�A���+�3�(�������I�H�N�I�F�I�A�C�?�M���C�H���;���L�?�F�;�N�C�I�H�;�F���>�;�N�;�<�;�M�?�����%�H���M�O�=�B���;���=�;�M�?�	���?�;�=�B
�M�O�<�M�?�N���I�@���N�B�?���>�;�N�;�<�;�M�?���L�?�J�L�?�M�?�H�N�C�H�A���N�B�?���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���I�H�?���I�H�N�I�F�I�A�S
�=�I�L�L�?�M�J�I�H�>�M���N�I���I�H�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�����0�I���J�L�I�P�C�>�?���;���G�?�=�B�;�H�C�M�G���@�I�L���;�=�=�?�M�M�C�H�A
�N�B�?�M�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M�	���N�B�?���+�3�(�������N�I�I�F���M�B�I�O�F�>���C�>�?�H�N�C�@�S���>�C�@�@�?�L�?�H�N���>�;�N�;�<�;�M�?
�M�O�<�M�?�N�M���Q�C�N�B���>�C�M�N�C�H�=�N���%�.�%�M��

�0�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���;�H���I�H�N�I�F�I�A�SO should �<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%�M
�>�?�N�?�L�G�C�H�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���L�O�F�?�M��
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�Y �%�@O �>�I�?�M���H�I�N���=�I�H�N�;�C�H���;�H���I�H�N�I�F�I�A�S���%�.�%�����;�H�>�	���=�I�H�M�?�K�O�?�H�N�F�S�	���C�N���>�I�?�M���H�I�N
�=�I�H�N�;�C�H���;���P�?�L�M�C�I�H���%�.�%���?�C�N�B�?�L���	���N�B�?�H���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@O may �<�?
�;�=�=�?�M�M�C�<�F�?���P�C�;���;�H�S���%�.�%��

�Y �%�@O �=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���%�.�%OI �<�O�N���H�I���P�?�L�M�C�I�H���%�.�%�	���N�B�?�H���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���I�@O should �<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%OI��

�Y �%�@O �=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���%�.�%OI �;�H�>���;���P�?�L�M�C�I�H���%�.�%VI�	���N�B�?�H���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���I�@O should �<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%VI�����@�O�L�N�B�?�L�G�I�L�?�	���C�@O �C�M���N�B�?
�=�O�L�L�?�H�N���P�?�L�M�C�I�H���I�@���N�B�?���I�H�N�I�F�I�A�S���M�?�L�C�?�M���Q�C�N�B���N�B�?���%�.�%OI�	���N�B�?�H���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���I�@O should �;�F�M�I���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%OI��

�0�B�O�M�	���N�B�?���>�I�=�O�G�?�H�N���=�I�H�N�;�C�H�C�H�A���N�B�?���=�O�L�L�?�H�N���P�?�L�M�C�I�H���I�@���;�H���I�H�N�I�F�I�A�S���M�?�L�C�?�M���Q�C�N�B���M�I�G�?
�%�.�%OI should �<�?���;�=�=�?�M�M�C�<�F�?���P�C�;OI�����0�I���;�=�=�?�M�M���;���J�;�L�N�C�=�O�F�;�L���P�?�L�M�C�I�H���I�@OI�	���I�H�?���H�?�?�>�M
�N�I���E�H�I�Q���N�B�;�N���P�?�L�M�C�I�H���M���P�?�L�M�C�I�H���%�.�%VI�����N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���N�B�?���P�?�L�M�C�I�Hshould
�N�B�?�H���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;VI��

Example:

���H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���;�H���I�H�N�I�F�I�A�S���N�B�;�N���=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���%�.�%
<http://www.example.com/my> �<�O�N���H�I���P�?�L�M�C�I�H���%�.�%���M�B�I�O�F�>���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?
�%�.�%<http://www.example.com/my>�����%�H���=�I�H�N�L�;�M�N�	���;�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���;�H
�I�H�N�I�F�I�A�S���N�B�;�N���=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���%�.�%<http://www.example.com/my> �;�H�>���;
�P�?�L�M�C�I�H���%�.�%<http://www.example.com/my/2.0> �M�B�I�O�F�>���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%
<http://www.example.com/my/2.0>�����%�H���<�I�N�B���=�;�M�?�M�	���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���M�B�I�O�F�>
�<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���L�?�M�J�?�=�N�C�P�?���%�.�%�M���O�M�C�H�A���N�B�?���$�0�0�,���J�L�I�N�I�=�I�F��

�+�3�(�������N�I�I�F�M���Q�C�F�F���I�@�N�?�H���H�?�?�>���N�I���C�G�J�F�?�G�?�H�N���@�O�H�=�N�C�I�H�;�F�C�N�S���M�O�=�B���;�M���=�;�=�B�C�H�A���I�L���I�@�@�
�F�C�H�?
�J�L�I�=�?�M�M�C�H�A�	���Q�B�?�L�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���G�;�S���<�?���M�N�I�L�?�>���;�N���;�>�>�L�?�M�M�?�M���>�C�@�@�?�L�?�H�N���@�L�I�G
�N�B�?���I�H�?�M���>�C�=�N�;�N�?�>���<�S���N�B�?�C�L���I�H�N�I�F�I�A�S���%�.�%�M���;�H�>���P�?�L�M�C�I�H���%�.�%�M�����+�3�(�������N�I�I�F�Mmay
�C�G�J�F�?�G�?�H�N���;redirection �G�?�=�B�;�H�C�M�G�����Q�B�?�H���;���N�I�I�F���C�M���O�M�?�>���N�I���;�=�=�?�M�M���;�H���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���;�N���%�.�%I�	���N�B�?���N�I�I�Fmay �L�?�>�C�L�?�=�NI �N�I���;���>�C�@�@�?�L�?�H�N���%�.�%DI �;�H�>���;�=�=�?�M�M���N�B�?
�I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���P�C�;DI �C�H�M�N�?�;�>�����0�B�?���L�?�M�O�F�N���I�@���;�=�=�?�M�M�C�H�A���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N
�P�C�;DI must �<�?���N�B�?���M�;�G�?���;�M���C�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?���;�=�=�?�M�M�?�>���P�C�;I�����"�O�L�N�B�?�L�G�I�L�?�	���I�H�=�?
�N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���C�M���=�I�H�P�?�L�N�?�>���C�H�N�I���;�H���I�H�N�I�F�I�A�S�	���N�B�?���I�H�N�I�F�I�A�Sshould �M�;�N�C�M�@�S
�N�B�?���N�B�L�?�?���=�I�H�>�C�N�C�I�H�M���@�L�I�G���N�B�?���<�?�A�C�H�H�C�H�A���I�@���N�B�C�M���M�?�=�N�C�I�H���C�H���N�B�?���M�;�G�?���Q�;�S���;�M���C�@���C�N���N�B�?
�I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���Q�?�L�?���;�=�=�?�M�M�?�>���P�C�;I�����*�I���J�;�L�N�C�=�O�F�;�L���L�?�>�C�L�?�=�N�C�I�H���G�?�=�B�;�H�C�M�G���C�M
�M�J�?�=�C�@�C�?�>���`���N�B�C�M���C�M���;�M�M�O�G�?�>���N�I���<�?���C�G�J�F�?�G�?�H�N�;�N�C�I�H���>�?�J�?�H�>�?�H�N��

Example:

�0�I���?�H�;�<�F�?���I�@�@�
�F�C�H�?���J�L�I�=�?�M�M�C�H�A�	���;�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���N�B�;�N���`���;�=�=�I�L�>�C�H�A���N�I���N�B�?
�;�<�I�P�?���L�O�F�?�M���`���M�B�I�O�F�>���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;<http://www.example.com/my> �G�C�A�B�N���<�?
�M�N�I�L�?�>���C�H���;���@�C�F�?���;�=�=�?�M�M�C�<�F�?���P�C�;<file:///usr/local/ontologies/example.owl>�����0�I
�;�=�=�?�M�M���N�B�C�M���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�	���;�H���+�3�(�������N�I�I�F���G�C�A�B�N���L�?�>�C�L�?�=�N���N�B�?���%�.�%
<http://www.example.com/my> �;�H�>���;�=�N�O�;�F�F�S���;�=�=�?�M�M���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���P�C�;
<file:///usr/local/ontologies/example.owl>�����0�B�?���I�H�N�I�F�I�A�S���I�<�N�;�C�H�?�>���;�@�N�?�L���;�=�=�?�M�M�C�H�A
�N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���M�B�I�O�F�>���M�;�N�C�M�@�S���N�B�?���O�M�O�;�F���;�=�=�?�M�M�C�<�C�F�C�N�S���=�I�H�M�N�L�;�C�H�N�M�����C�@���N�B�?
�I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�M���I�H�F�S���N�B�?���I�H�N�I�F�I�A�S���%�.�%�	���N�B�?�H���N�B�?���I�H�N�I�F�I�A�S���%�.�%���M�B�I�O�F�>���<�?���?�K�O�;�F���N�I
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<http://www.example.com/my>�	���;�H�>���C�@���N�B�?���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�M���<�I�N�B���N�B�?���I�H�N�I�F�I�A�S
�%�.�%���;�H�>���N�B�?���P�?�L�M�C�I�H���%�.�%�	���N�B�?�H���I�H�?���I�@���N�B�?�G���M�B�I�O�F�>���<�?���?�K�O�;�F���N�I
<http://www.example.com/my>��

���������2�?�L�M�C�I�H�C�H�A���I�@���+�3�(�������+�H�N�I�F�I�A�C�?�M

�0�B�?���=�I�H�P�?�H�N�C�I�H�M���@�L�I�G�/�?�=�N�C�I�H���������J�L�I�P�C�>�?���;���M�C�G�J�F�?���G�?�=�B�;�H�C�M�G���@�I�L���P�?�L�M�C�I�H�C�H�A���+�3�(
�����I�H�N�I�F�I�A�C�?�M�������H���I�H�N�I�F�I�A�S���M�?�L�C�?�M���C�M���C�>�?�H�N�C�@�C�?�>���O�M�C�H�A���;�H���I�H�N�I�F�I�A�S���%�.�%�	���;�H�>���?�;�=�B
�P�?�L�M�C�I�H���C�H���N�B�?���M�?�L�C�?�M���C�M���;�M�M�C�A�H�?�>���;���>�C�@�@�?�L�?�H�N���P�?�L�M�C�I�H���%�.�%�����0�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@
�N�B�?���I�H�N�I�F�I�A�S���L�?�J�L�?�M�?�H�N�C�H�A���N�B�?���=�O�L�L�?�H�N���P�?�L�M�C�I�H���I�@���N�B�?���M�?�L�C�?�Mshould �<�?���;�=�=�?�M�M�C�<�F�?���P�C�;
�N�B�?���I�H�N�I�F�I�A�S���%�.�%���;�H�>�	���C�@���J�L�?�M�?�H�N�	���P�C�;���C�N�M���P�?�L�M�C�I�H���%�.�%���;�M���Q�?�F�F�����N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M
�I�@���N�B�?���J�L�?�P�C�I�O�M���P�?�L�M�C�I�H�Mshould �<�?���;�=�=�?�M�M�C�<�F�?���M�I�F�?�F�S���P�C�;���N�B�?�C�L���L�?�M�J�?�=�N�C�P�?���P�?�L�M�C�I�H
�%�.�%�M�����3�B�?�H���;���H�?�Q���P�?�L�M�C�I�HO �C�H���N�B�?���I�H�N�I�F�I�A�S���M�?�L�C�?�M���C�M���=�L�?�;�N�?�>�	���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���I�@O should �L�?�J�F�;�=�?���N�B�?���I�H�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���I�H�N�I�F�I�A�S���%�.�%�����;�H�>���C�N
should �;�F�M�I���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���C�N�M���P�?�L�M�C�I�H���%�.�%����

Example:

�0�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���=�I�H�N�;�C�H�C�H�A���N�B�?���=�O�L�L�?�H�N���P�?�L�M�C�I�H���I�@���;�H���I�H�N�I�F�I�A�S���M�?�L�C�?�M
�G�C�A�B�N���<�?���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%<http://www.example.com/my>�	���;�M���Q�?�F�F���;�M���P�C�;���N�B�?
�P�?�L�M�C�I�H�
�M�J�?�=�C�@�C�=���%�.�%<http://www.example.com/my/2.0>�����3�B�?�H���;���H�?�Q���P�?�L�M�C�I�H���C�M
�=�L�?�;�N�?�>�	���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���N�B�?���J�L�?�P�C�I�O�M���P�?�L�M�C�I�H���M�B�I�O�F�>���L�?�G�;�C�H
�;�=�=�?�M�M�C�<�F�?���P�C�;<http://www.example.com/my/2.0>�����N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���N�B�?
�H�?�Q���P�?�L�M�C�I�H�	���=�;�F�F�?�>�	���M�;�S�	<http://www.example.com/my/3.0>�	���M�B�I�O�F�>���<�?���G�;�>�?
�;�=�=�?�M�M�C�<�F�?���P�C�;���<�I�N�B<http://www.example.com/my> �;�H�>
<http://www.example.com/my/3.0>��

���������%�G�J�I�L�N�M

���H���+�3�(�������I�H�N�I�F�I�A�S���=�;�H���C�G�J�I�L�N���I�N�B�?�L���I�H�N�I�F�I�A�C�?�M���C�H���I�L�>�?�L���N�I���A�;�C�H���;�=�=�?�M�M���N�I���N�B�?�C�L
�?�H�N�C�N�C�?�M�	���?�R�J�L�?�M�M�C�I�H�M�	���;�H�>���;�R�C�I�G�M�	���N�B�O�M���J�L�I�P�C�>�C�H�A���N�B�?���<�;�M�C�=���@�;�=�C�F�C�N�S���@�I�L���I�H�N�I�F�I�A�S
�G�I�>�O�F�;�L�C�T�;�N�C�I�H��

Example:

���M�M�O�G�?���N�B�;�N���I�H�?���Q�;�H�N�M���N�I���>�?�M�=�L�C�<�?���L�?�M�?�;�L�=�B���J�L�I�D�?�=�N�M���;�<�I�O�N���>�C�M�?�;�M�?�M�����)�;�H�;�A�C�H�A
�C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���N�B�?���J�L�I�D�?�=�N�M���;�H�>���N�B�?���>�C�M�?�;�M�?�M���C�H���N�B�?���M�;�G�?���I�H�N�I�F�I�A�S���G�C�A�B�N���<�?
�=�O�G�<�?�L�M�I�G�?�����0�B�?�L�?�@�I�L�?�	���I�H�?���G�C�A�B�N���=�L�?�;�N�?���;���M�?�J�;�L�;�N�?���I�H�N�I�F�I�A�SO �;�<�I�O�N���>�C�M�?�;�M�?�M
�;�H�>���;���M�?�J�;�L�;�N�?���I�H�N�I�F�I�A�SO' �;�<�I�O�N���J�L�I�D�?�=�N�M�����0�B�?���I�H�N�I�F�I�A�SO' �Q�I�O�F�>���C�G�J�I�L�NO �C�H
�I�L�>�?�L���N�I���A�;�C�H���;�=�=�?�M�M���N�I���N�B�?���=�F�;�M�M�?�M���L�?�J�L�?�M�?�H�N�C�H�A���>�C�M�?�;�M�?�M�����N�B�C�M���;�F�F�I�Q�M���I�H�?���N�I���O�M�?
�N�B�?���>�C�M�?�;�M�?�M���@�L�I�GO �Q�B�?�H���Q�L�C�N�C�H�A���N�B�?���;�R�C�I�G�M���I�@O'��
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�"�L�I�G���;���J�B�S�M�C�=�;�F���J�I�C�H�N���I�@���P�C�?�Q�	���;�H���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�M���;���M�?�N���I�@���%�.�%�M�	���M�B�I�Q�H���C�H���"�C�A�O�L�?����
�;�M���N�B�?directlyImportsDocuments �;�M�M�I�=�C�;�N�C�I�H�����N�B�?�M�?���%�.�%�M���C�>�?�H�N�C�@�S���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N�M���I�@���N�B�?���>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���I�H�N�I�F�I�A�C�?�M���;�M���M�J�?�=�C�@�C�?�>���C�H�/�?�=�N�C�I�H�������������0�B�?
�F�I�A�C�=�;�Fdirectly imports �L�?�F�;�N�C�I�H���<�?�N�Q�?�?�H���I�H�N�I�F�I�A�C�?�M�	���M�B�I�Q�H���C�H���"�C�A�O�L�?�������;�M���N�B�?
directlyImports �;�M�M�I�=�C�;�N�C�I�H�	���C�M���I�<�N�;�C�H�?�>���<�S���;�=�=�?�M�M�C�H�A���N�B�?���>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N�M���;�H�>���=�I�H�P�?�L�N�C�H�A���N�B�?�G���C�H�N�I���+�3�(�������I�H�N�I�F�I�A�C�?�M�����0�B�?���F�I�A�C�=�;�Fimports �L�?�F�;�N�C�I�H
�<�?�N�Q�?�?�H���I�H�N�I�F�I�A�C�?�M�	���M�B�I�Q�H���C�H���"�C�A�O�L�?�������;�M���N�B�?imports �;�M�M�I�=�C�;�N�C�I�H�	���C�M���N�B�?���N�L�;�H�M�C�N�C�P�?
�=�F�I�M�O�L�?���I�@���>�C�L�?�=�N�F�S���C�G�J�I�L�N�M�����%�H���"�C�A�O�L�?�����	���;�M�M�I�=�C�;�N�C�I�H�MdirectlyImports �;�H�>imports
�;�L�?���M�B�I�Q�H���;�M���>�?�L�C�P�?�>���;�M�M�I�=�C�;�N�C�I�H�M�	���M�C�H�=�?���N�B�?�C�L���P�;�F�O�?�M���;�L�?���>�?�L�C�P�?�>���@�L�I�G���N�B�?���P�;�F�O�?���I�@
�N�B�?directlyImportsDocuments �;�M�M�I�=�C�;�N�C�I�H�����+�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���O�M�O�;�F�F�S���M�N�I�L�?���N�B�?
directlyImportsDocuments �;�M�M�I�=�C�;�N�C�I�H�����%�H���=�I�H�N�L�;�M�N�	���N�B�?directlyImports �;�H�>
imports �;�M�M�I�=�C�;�N�C�I�H�M���;�L�?���N�S�J�C�=�;�F�F�S���H�I�N���M�N�I�L�?�>���C�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M�	���<�O�N���;�L�?
�>�?�N�?�L�G�C�H�?�>���>�O�L�C�H�A���J�;�L�M�C�H�A���;�M���M�J�?�=�C�@�C�?�>���C�H�/�?�=�N�C�I�H����������

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���N�B�;�N���>�C�L�?�=�N�F�S���C�G�J�I�L�N�M���;�H
�I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�?�>���C�H���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���;�=�=�?�M�M�C�<�F�?���P�C�;���N�B�?���%�.�%
<http://www.example.com/my/2.0>��

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

...
)

�0�B�?���%�.�%�M���C�>�?�H�N�C�@�S�C�H�A���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���I�@���N�B�?���>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���I�H�N�I�F�I�A�C�?�M
�=�;�H���<�?���L�?�>�C�L�?�=�N�?�>���;�M���>�?�M�=�L�C�<�?�>���C�H�/�?�=�N�C�I�H�������������"�I�L���?�R�;�G�J�F�?�	���C�H���I�L�>�?�L���N�I���;�=�=�?�M�M
�N�B�?���;�<�I�P�?���G�?�H�N�C�I�H�?�>���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���@�L�I�G���;���F�I�=�;�F���=�;�=�B�?�	���N�B�?���%�.�%
<http://www.example.com/my/2.0> �G�C�A�B�N���<�?���L�?�>�C�L�?�=�N�?�>���N�I<file:///usr/local/
ontologies/imported.v20.owl>�����*�I�N�?���N�B�;�N���N�B�C�M���=�;�H���<�?���>�I�H�?���Q�C�N�B�I�O�N���=�B�;�H�A�C�H�A���N�B�?
�I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���I�@���N�B�?���C�G�J�I�L�N�C�H�A���I�H�N�I�F�I�A�S��

�0�B�?import closure �I�@���;�H���I�H�N�I�F�I�A�SO �C�M���;���M�?�N���=�I�H�N�;�C�H�C�H�AO �;�H�>���;�F�F���N�B�?���I�H�N�I�F�I�A�C�?�M���N�B�;�N
O �C�G�J�I�L�N�M�����0�B�?���C�G�J�I�L�N���=�F�I�M�O�L�?���I�@O should not �=�I�H�N�;�C�H���I�H�N�I�F�I�A�C�?�MO1 �;�H�>O2 �M�O�=�B
�N�B�;�N

�Y O1 �;�H�>O2 �;�L�?���>�C�@�@�?�L�?�H�N���I�H�N�I�F�I�A�S���P�?�L�M�C�I�H�M���@�L�I�G���N�B�?���M�;�G�?���I�H�N�I�F�I�A�S���M�?�L�C�?�M�	
�I�L

�Y O1 �=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���;�H�H�I�N�;�N�C�I�Howl:incompatibleWith �Q�C�N�B���N�B�?���P�;�F�O�?
�?�K�O�;�F���N�I���?�C�N�B�?�L���N�B�?���I�H�N�I�F�I�A�S���%�.�%���I�L���N�B�?���P�?�L�M�C�I�H���%�.�%���I�@O2��

�0�B�?axiom closure �I�@���;�H���I�H�N�I�F�I�A�SO �C�M���N�B�?���M�G�;�F�F�?�M�N���M�?�N���N�B�;�N���=�I�H�N�;�C�H�M���;�F�F���N�B�?���;�R�C�I�G�M
�@�L�I�G���?�;�=�B���I�H�N�I�F�I�A�SO' �C�H���N�B�?���C�G�J�I�L�N���=�F�I�M�O�L�?���I�@O �Q�C�N�B���;�F�F���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M
standardized apart �`���N�B�;�N���C�M�	���N�B�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���@�L�I�G���>�C�@�@�?�L�?�H�N���I�H�N�I�F�I�A�C�?�M���C�H
�N�B�?���C�G�J�I�L�N���=�F�I�M�O�L�?���I�@O �;�L�?���N�L�?�;�N�?�>���;�M���<�?�C�H�A���>�C�@�@�?�L�?�H�N�����M�?�?�/�?�=�N�C�I�H�������������@�I�L���@�O�L�N�B�?�L
�>�?�N�;�C�F�M��
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���������+�H�N�I�F�I�A�S�����H�H�I�N�;�N�C�I�H�M

���H���+�3�(�������I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�M���;���M�?�N���I�@���;�H�H�I�N�;�N�C�I�H�M�����0�B�?�M�?���=�;�H���<�?���O�M�?�>���N�I���;�M�M�I�=�C�;�N�?
�C�H�@�I�L�G�;�N�C�I�H���Q�C�N�B���;�H���I�H�N�I�F�I�A�S���`���@�I�L���?�R�;�G�J�F�?���N�B�?���I�H�N�I�F�I�A�S���=�L�?�;�N�I�L���M���H�;�G�?�������M
�>�C�M�=�O�M�M�?�>���C�H���G�I�L�?���>�?�N�;�C�F���C�H�/�?�=�N�C�I�H�����
�	���?�;�=�B���;�H�H�I�N�;�N�C�I�H���=�I�H�M�C�M�N�M���I�@���;�H���;�H�H�I�N�;�N�C�I�H
�J�L�I�J�?�L�N�S���;�H�>���;�H���;�H�H�I�N�;�N�C�I�H���P�;�F�O�?�	���;�H�>���N�B�?���F�;�N�N�?�L���=�;�H���<�?���;���F�C�N�?�L�;�F�	���;�H���%�.�%�	���I�L���;�H
�;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F��

ontologyAnnotations := { Annotation }

�+�3�(�������J�L�I�P�C�>�?�M���M�?�P�?�L�;�F���<�O�C�F�N�
�C�H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M���@�I�L���I�H�N�I�F�I�A�S���;�H�H�I�N�;�N�C�I�H�M�����0�B�?
�O�M�;�A�?���I�@���N�B�?�M�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M���I�H���?�H�N�C�N�C�?�M���I�N�B�?�L���N�B�;�H���I�H�N�I�F�I�A�C�?�M���C�M
�>�C�M�=�I�O�L�;�A�?�>��

�Y �0�B�?owl:priorVersion �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���M�J�?�=�C�@�C�?�M���N�B�?���%�.�%���I�@���;���J�L�C�I�L
�P�?�L�M�C�I�H���I�@���N�B�?���=�I�H�N�;�C�H�C�H�A���I�H�N�I�F�I�A�S��

�Y �0�B�?owl:backwardCompatibleWith �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���M�J�?�=�C�@�C�?�M���N�B�?���%�.�%���I�@
�;���J�L�C�I�L���P�?�L�M�C�I�H���I�@���N�B�?���=�I�H�N�;�C�H�C�H�A���I�H�N�I�F�I�A�S���N�B�;�N���C�M���=�I�G�J�;�N�C�<�F�?���Q�C�N�B���N�B�?
�=�O�L�L�?�H�N���P�?�L�M�C�I�H���I�@���N�B�?���=�I�H�N�;�C�H�C�H�A���I�H�N�I�F�I�A�S��

�Y �0�B�?owl:incompatibleWith �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���M�J�?�=�C�@�C�?�M���N�B�?���%�.�%���I�@���;���J�L�C�I�L
�P�?�L�M�C�I�H���I�@���N�B�?���=�I�H�N�;�C�H�C�H�A���I�H�N�I�F�I�A�S���N�B�;�N���C�M���C�H�=�I�G�J�;�N�C�<�F�?���Q�C�N�B���N�B�?���=�O�L�L�?�H�N
�P�?�L�M�C�I�H���I�@���N�B�?���=�I�H�N�;�C�H�C�H�A���I�H�N�I�F�I�A�S��

�����������;�H�I�H�C�=�;�F���,�;�L�M�C�H�A���I�@���+�3�(�������+�H�N�I�F�I�A�C�?�M

�)�;�H�S���+�3�(�������N�I�I�F�M���H�?�?�>���N�I���M�O�J�J�I�L�Nontology parsing �`���N�B�?���J�L�I�=�?�M�M���I�@���=�I�H�P�?�L�N�C�H�A
�;�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���Q�L�C�N�N�?�H���C�H���;���J�;�L�N�C�=�O�F�;�L���M�S�H�N�;�R���C�H�N�I���;�H���+�3�(�������I�H�N�I�F�I�A�S��
� �?�J�?�H�>�C�H�A���I�H���N�B�?���M�S�H�N�;�R���O�M�?�>�	���N�B�?���I�H�N�I�F�I�A�S���J�;�L�M�?�L���G�;�S���H�?�?�>���N�I���E�H�I�Q���Q�B�C�=�B���%�.�%�M
�;�L�?���O�M�?�>���C�H���N�B�?���I�H�N�I�F�I�A�S���;�M���?�H�N�C�N�C�?�M���I�@���Q�B�C�=�B���N�S�J�?�����0�B�C�M���N�S�J�C�H�A���C�H�@�I�L�G�;�N�C�I�H���C�M
�?�R�N�L�;�=�N�?�>���@�L�I�G���>�?�=�F�;�L�;�N�C�I�H�M���`���;�R�C�I�G�M���N�B�;�N���;�M�M�I�=�C�;�N�?���%�.�%�M���Q�C�N�B���?�H�N�C�N�S���N�S�J�?�M�����,�F�?�;�M�?
�L�?�@�?�L���N�I�/�?�=�N�C�I�H���������@�I�L���G�I�L�?���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���>�?�=�F�;�L�;�N�C�I�H�M��

Example:

���H���I�H�N�I�F�I�A�S���J�;�L�M�?�L���@�I�L���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���Q�L�C�N�N�?�H���C�H���N�B�?���.� �"���M�S�H�N�;�R���G�C�A�B�N
�?�H�=�I�O�H�N�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���N�L�C�J�F�?�M��

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

�"�L�I�G���N�B�C�M���;�R�C�I�G���;�F�I�H�?�	���C�N���C�M���H�I�N���=�F�?�;�L���Q�B�?�N�B�?�La:parentOf �C�M���;�H���I�<�D�?�=�N���I�L���;���>�;�N�;
�J�L�I�J�?�L�N�S�	���;�H�>���Q�B�?�N�B�?�La:Child �C�M���;���=�F�;�M�M���I�L���;���>�;�N�;�N�S�J�?�����%�H���I�L�>�?�L���N�I���>�C�M�;�G�<�C�A�O�;�N�?
�N�B�?���N�S�J�?�M���I�@���N�B�?�M�?���%�.�%�M�	���N�B�?���J�;�L�M�?�L���H�?�?�>�M���N�I���F�I�I�E���;�N���N�B�?���>�?�=�F�;�L�;�N�C�I�H�M���C�H���N�B�?
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�I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���<�?�C�H�A���J�;�L�M�?�>�	���;�M���Q�?�F�F���;�M���N�B�I�M�?���C�H���N�B�?���>�C�L�?�=�N�F�S���I�L���C�H�>�C�L�?�=�N�F�S
�C�G�J�I�L�N�?�>���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M��

�%�H���+�3�(�������N�B�?�L�?���C�M���H�I���L�?�K�O�C�L�?�G�?�H�N���@�I�L���;���>�?�=�F�;�L�;�N�C�I�H���I�@���;�H���?�H�N�C�N�S���N�I���J�B�S�M�C�=�;�F�F�S
�J�L�?�=�?�>�?���N�B�?���?�H�N�C�N�S���M���O�M�;�A�?���C�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M�����@�O�L�N�B�?�L�G�I�L�?�	���>�?�=�F�;�L�;�N�C�I�H�M���@�I�L
�?�H�N�C�N�C�?�M���=�;�H���<�?���J�F�;�=�?�>���C�H���C�G�J�I�L�N�?�>���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���;�H�>���C�G�J�I�L�N�M���;�L�?���;�F�F�I�Q�?�>���N�I
�<�?���=�S�=�F�C�=�����%�H���I�L�>�?�L���N�I���J�L�?�=�C�M�?�F�S���>�?�@�C�H�?���N�B�?���L�?�M�O�F�N���I�@���I�H�N�I�F�I�A�S���J�;�L�M�C�H�A�	���N�B�C�M
�M�J�?�=�C�@�C�=�;�N�C�I�H���>�?�@�C�H�?�M���N�B�?���H�I�N�C�I�H���I�@canonical parsing�������H���+�3�(�������J�;�L�M�?�Lmay
�C�G�J�F�?�G�?�H�N���J�;�L�M�C�H�A���C�H���;�H�S���Q�;�S���C�N���=�B�I�I�M�?�M�	���;�M���F�I�H�A���;�M���C�N���J�L�I�>�O�=�?�M���;���L�?�M�O�F�N���N�B�;�N���C�M
�M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���L�?�M�O�F�N���I�@���=�;�H�I�H�C�=�;�F���J�;�L�M�C�H�A��

���H���+�3�(�������I�H�N�I�F�I�A�S���=�I�L�L�?�M�J�I�H�>�C�H�A���N�I���;�H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�NDGI �;�=�=�?�M�M�C�<�F�?���P�C�;���;
�A�C�P�?�H���%�.�%GI �=�;�H���<�?���I�<�N�;�C�H�?�>���O�M�C�H�A���N�B�?���@�I�F�F�I�Q�C�H�Acanonical parsing �J�L�I�=�?�M�M�������F�F
�M�N�?�J�M���I�@���N�B�C�M���J�L�I�=�?�M�Mmust �<�?���M�O�=�=�?�M�M�@�O�F�F�S���=�I�G�J�F�?�N�?�>��

CP 1 �)�;�E�?AllDoc �;�H�>Processed �?�K�O�;�F���N�I���N�B�?���?�G�J�N�S���M�?�N�	���;�H�>���G�;�E�?
ToProcess �?�K�O�;�F���N�I���N�B�?���M�?�N���=�I�H�N�;�C�H�C�H�A���I�H�F�S���N�B�?���%�.�%GI��

CP 2 �3�B�C�F�?ToProcess �C�M���H�I�N���?�G�J�N�S�	���L�?�G�I�P�?���;�H���;�L�<�C�N�L�;�L�S���%�.�%I �@�L�I�G���C�N���;�H�>�	���C�@I
�C�M���H�I�N���=�I�H�N�;�C�H�?�>���C�HProcessed�	���J�?�L�@�I�L�G���N�B�?���@�I�F�F�I�Q�C�H�A���M�N�?�J�M��

CP 2.1 �.�?�N�L�C�?�P�?���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�NDI �@�L�I�GI �;�M���M�J�?�=�C�@�C�?�>���C�H�/�?�=�N�C�I�H
��������

CP 2.2 �1�M�C�H�A���N�B�?���L�O�F�?�M���I�@���N�B�?���L�?�F�?�P�;�H�N���M�S�H�N�;�R�	���;�H�;�F�S�T�?DI �;�H�>���=�I�G�J�O�N�?
�N�B�?���M�?�NDecl(DI) �I�@���>�?�=�F�;�L�;�N�C�I�H�M���?�R�J�F�C�=�C�N�F�S���J�L�?�M�?�H�N���C�HDI �;�H�>���N�B�?���M�?�N
Imp(DI) �I�@���%�.�%�M���I�@���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���C�HDI��

CP 2.3 ���>�>DI �N�IAllDoc�	���;�>�>I �N�IProcessed�	���;�H�>���;�>�>���?�;�=�B���%�.�%���@�L�I�G
Imp(DI) �N�IToProcess��

CP 3 �"�I�L���?�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�ND �C�HAllDoc�	���J�?�L�@�I�L�G���N�B�?���@�I�F�F�I�Q�C�H�A���M�N�?�J�M��

CP 3.1 ���I�G�J�O�N�?���N�B�?���M�?�NAllDecl(D) �;�M���N�B�?���O�H�C�I�H���I�@���N�B�?���M�?�NDecl(D)�	���N�B�?
�M�?�N�MDecl(D') �@�I�L���?�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�ND' �N�B�;�N���C�M�����>�C�L�?�=�N�F�S���I�L
�C�H�>�C�L�?�=�N�F�S�����C�G�J�I�L�N�?�>���C�H�N�ID�	���;�H�>���N�B�?���M�?�N���I�@���;�F�F���>�?�=�F�;�L�;�N�C�I�H�M���F�C�M�N�?�>���C�H
�0�;�<�F�?���������"�I�L���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S�	���N�B�?���M�?�NAllDecl(D) must
�M�;�N�C�M�@�S���N�B�?���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M���@�L�I�G�/�?�=�N�C�I�H��������������

CP 3.2 ���L�?�;�N�?���;�H���C�H�M�N�;�H�=�?OD �I�@���N�B�?Ontology �1�)�(���=�F�;�M�M���@�L�I�G���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H��

CP 3.3 �1�M�C�H�A���N�B�?���L�O�F�?�M���I�@���N�B�?���L�?�F�?�P�;�H�N���M�S�H�N�;�R�	���;�H�;�F�S�T�?D �;�H�>���J�I�J�O�F�;�N�?OD
�<�S���C�H�M�N�;�H�N�C�;�N�C�H�A���;�J�J�L�I�J�L�C�;�N�?���=�F�;�M�M�?�M���@�L�I�G���N�B�?���M�N�L�O�=�N�O�L�;�F
�M�J�?�=�C�@�C�=�;�N�C�I�H�����1�M�?���N�B�?���>�?�=�F�;�L�;�N�C�I�H�M���C�HAllDecl(D) �N�I���>�C�M�;�G�<�C�A�O�;�N�?
�%�.�%�M���C�@���H�?�?�>�?�>�����C�Nmust �<�?���J�I�M�M�C�<�F�?���N�I���>�C�M�;�G�<�C�A�O�;�N�?���;�F�F���%�.�%�M��

CP 4 �"�I�L���?�;�=�B���J�;�C�L���I�@���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�MDS �;�H�>DT �C�HAllDoc �M�O�=�B���N�B�;�N
�N�B�?���F�;�N�N�?�L���C�M���>�C�L�?�=�N�F�S���C�G�J�I�L�N�?�>���C�H�N�I���N�B�?���@�I�L�G�?�L�	���;�>�>ODT �N�I���N�B�?
directlyImports �;�M�M�I�=�C�;�N�C�I�H���I�@ODS��

CP 5 �"�I�L���?�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�ND �C�HAllDoc�	���M�?�N���N�B�?imports �;�M�M�I�=�C�;�N�C�I�H
�I�@OD �N�I���N�B�?���N�L�;�H�M�C�N�C�P�?���=�F�I�M�O�L�?���I�@���N�B�?directlyImports �;�M�M�I�=�C�;�N�C�I�H���I�@OD��
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CP 6 �"�I�L���?�;�=�B���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�ND �C�HAllDoc�	���?�H�M�O�L�?���N�B�;�NOD �C�M���;�H���+�3�(����
�I�H�N�I�F�I�A�S���`���N�B�;�N���C�M�	OD must �M�;�N�C�M�@�S���;�F�F���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���F�C�M�N�?�>���C�H�/�?�=�N�C�I�H
����

�%�N���C�M���C�G�J�I�L�N�;�H�N���N�I���O�H�>�?�L�M�N�;�H�>���N�B�;�N���=�;�H�I�H�C�=�;�F���J�;�L�M�C�H�A���G�?�L�?�F�S���>�?�@�C�H�?�M���N�B�?���L�?�M�O�F�N���I�@���N�B�?
�J�;�L�M�C�H�A���J�L�I�=�?�M�M�	���;�H�>���N�B�;�N���;�H���C�G�J�F�?�G�?�H�N�;�N�C�I�H���I�@���+�3�(����may �I�J�N�C�G�C�T�?���N�B�C�M���J�L�I�=�?�M�M
�C�H���H�O�G�?�L�I�O�M���Q�;�S�M�����%�H���I�L�>�?�L���N�I���?�H�;�<�F�?���?�@�@�C�=�C�?�H�N���J�;�L�M�C�H�A�	���+�3�(�������C�G�J�F�?�G�?�H�N�;�N�C�I�H�M���;�L�?
�?�H�=�I�O�L�;�A�?�>���N�I���Q�L�C�N�?���I�H�N�I�F�I�A�C�?�M���C�H�N�I���>�I�=�O�G�?�H�N�M���<�S���J�F�;�=�C�H�A���;�F�F���%�.�%���>�?�=�F�;�L�;�N�C�I�H�M
�<�?�@�I�L�?���N�B�?���;�R�C�I�G�M���N�B�;�N���O�M�?���N�B�?�M�?���%�.�%�M�����B�I�Q�?�P�?�L�	���N�B�C�M���C�M���H�I�N���L�?�K�O�C�L�?�>���@�I�L
�=�I�H�@�I�L�G�;�H�=�?��

���������"�O�H�=�N�C�I�H�;�F�
�/�N�S�F�?���/�S�H�N�;�R

�� functional-style syntax ontology document �C�M���;���M�?�K�O�?�H�=�?���I�@���1�H�C�=�I�>�?���=�B�;�L�;�=�N�?�L�M
�7UNICODE�8���;�=�=�?�M�M�C�<�F�?���P�C�;���M�I�G�?���%�.�%���<�S���G�?�;�H�M���I�@���N�B�?���M�N�;�H�>�;�L�>���J�L�I�N�I�=�I�F�M���M�O�=�B���N�B�;�N
�C�N�M���N�?�R�N���G�;�N�=�B�?�M���N�B�?ontologyDocument �J�L�I�>�O�=�N�C�I�H���I�@���N�B�?���A�L�;�G�G�;�L���>�?�@�C�H�?�>���C�H���N�B�C�M
�M�J�?�=�C�@�C�=�;�N�C�I�H���>�I�=�O�G�?�H�N�	���;�H�>���C�N���=�;�H���<�?���=�I�H�P�?�L�N�?�>���C�H�N�I���;�H���I�H�N�I�F�I�A�S���<�S���G�?�;�H�M���I�@���N�B�?
�=�;�H�I�H�C�=�;�F���J�;�L�M�C�H�A���J�L�I�=�?�M�M���>�?�M�=�L�C�<�?�>���C�H�/�?�=�N�C�I�H���������;�H�>���I�N�B�?�L���J�;�L�N�M���I�@���N�B�C�M
�M�J�?�=�C�@�C�=�;�N�C�I�H���>�I�=�O�G�?�H�N���������@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�Nshould �O�M�?
�N�B�?���1�0�"�
�����?�H�=�I�>�C�H�A���7RFC 3629�8��

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

'Ontology' '(' [ ontologyIRI [ versionIRI ] ]
directlyImportsDocuments
ontologyAnnotations
axioms

')'
ontologyIRI := IRI
versionIRI := IRI
directlyImportsDocuments := { 'Import' '(' IRI ')' }
axioms := { Axiom }

�!�;�=�B���J�;�L�N���I�@���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���G�;�N�=�B�C�H�A���N�B�?prefixDeclaration �J�L�I�>�O�=�N�C�I�H
�>�?�=�F�;�L�?�M���;���J�L�?�@�C�R���H�;�G�?���;�H�>���;�M�M�I�=�C�;�N�?�M���C�N���Q�C�N�B���;���J�L�?�@�C�R���%�.�%�������H���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N
must �=�I�H�N�;�C�H���;�N���G�I�M�N���I�H�?���M�O�=�B���>�?�=�F�;�L�;�N�C�I�H���J�?�L���J�L�?�@�C�R���H�;�G�?�	���;�H�>���C�Nmust not �>�?�=�F�;�L�?
�;���J�L�?�@�C�R���H�;�G�?���F�C�M�N�?�>���C�H���0�;�<�F�?���������,�L�?�@�C�R���>�?�=�F�;�L�;�N�C�I�H�M���;�L�?���O�M�?�>���>�O�L�C�H�A���J�;�L�M�C�H�A���N�I
�?�R�J�;�H�>���;�<�<�L�?�P�C�;�N�?�>���%�.�%�M���C�H���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���`���N�B�;�N���C�M�	���J�;�L�N�M���I�@���N�B�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���G�;�N�=�B�C�H�A���N�B�?abbreviatedIRI �J�L�I�>�O�=�N�C�I�H���`���C�H�N�I���@�O�F�F���%�.�%�M�����0�B�C�M���C�M���>�I�H�?���;�M
�@�I�F�F�I�Q�M��

�Y �0�B�?���;�<�<�L�?�P�C�;�N�?�>���%�.�%���C�M���M�J�F�C�N���C�H�N�I���;���J�L�?�@�C�R���H�;�G�?pn: �`���N�B�?���J�;�L�N���O�J���N�I���;�H�>
�C�H�=�F�O�>�C�H�A���N�B�?: ���1�����������=�B�;�L�;�=�N�?�L���`���;�H�>���N�B�?���L�?�G�;�C�H�C�H�A���J�;�L�Nrp �@�I�F�F�I�Q�C�H�A
�N�B�?: ���1�����������=�B�;�L�;�=�N�?�L��
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�Y �%�@pn: �C�M���H�I�N���I�H�?���I�@���N�B�?���M�N�;�H�>�;�L�>���J�L�?�@�C�R���H�;�G�?�M���F�C�M�N�?�>���C�H���0�;�<�F�?�����	���N�B�?�H���N�B�?
�J�L�?�@�C�R���>�?�=�F�;�L�;�N�C�I�H�M���I�@���N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���<�?�C�H�A���J�;�L�M�?�>must �=�I�H�N�;�C�H���;
�>�?�=�F�;�L�;�N�C�I�H���@�I�Lpn: �;�M�M�I�=�C�;�N�C�H�A���C�N���Q�C�N�B���;���J�L�?�@�C�R���%�.�%PI��

�Y �0�B�?���L�?�M�O�F�N�C�H�A���@�O�F�F���%�.�%���C�M���I�<�N�;�C�H�?�>���<�S���=�I�H�=�;�N�?�H�;�N�C�H�A���N�B�?���M�N�L�C�H�A���L�?�J�L�?�M�?�H�N�;�N�C�I�H
�I�@PI �Q�C�N�Brp�����0�B�?���L�?�M�O�F�N�C�H�A���%�.�%must �<�?���;���P�;�F�C�>���%�.�%��

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���C�M���;���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N���=�I�H�N�;�C�H�C�H�A���;�H
�I�H�N�I�F�I�A�S���Q�C�N�B���N�B�?���I�H�N�I�F�I�A�S���%�.�%<http://www.example.com/ontology1>�����0�B�?���%�.�%
<http://www.example.com/ontology1#> �C�M���;�M�M�I�=�C�;�N�?�>���Q�C�N�B���N�B�?���J�L�?�@�C�R���H�;�G�?: ���N�B�;�N
�C�M�	���N�B�?���J�L�?�@�C�R���H�;�G�?���=�I�H�M�C�M�N�C�H�A���I�H�F�S���I�@���;���=�I�F�I�H���=�B�;�L�;�=�N�?�L�������N�B�C�M���J�L�?�@�C�R���C�M���I�@�N�?�H���=�;�F�F�?�>
���?�G�J�N�S�����I�L�����>�?�@�;�O�F�N�������0�B�C�M���I�H�N�I�F�I�A�S���C�G�J�I�L�N�M���;�H���I�H�N�I�F�I�A�S���Q�B�I�M�?���I�H�N�I�F�I�A�S
�>�I�=�O�G�?�H�N���M�B�I�O�F�>���<�?���;�=�=�?�M�M�?�>���P�C�;<http://www.example.com/ontology2>�	���;�H�>���C�N
�=�I�H�N�;�C�H�M���;�H���I�H�N�I�F�I�A�S���;�H�H�I�N�;�N�C�I�H���J�L�I�P�C�>�C�H�A���;���F�;�<�?�F���@�I�L���N�B�?���I�H�N�I�F�I�A�S���;�H�>���;���M�C�H�A�F�?
�M�O�<�=�F�;�M�M���;�R�C�I�G�����0�B�?���;�<�<�L�?�P�C�;�N�?�>���%�.�%:Child �C�M���?�R�J�;�H�>�?�>���C�H�N�I���N�B�?���@�O�F�F���%�.�%
<http://www.example.com/ontology1#Child> �>�O�L�C�H�A���J�;�L�M�C�H�A�����0�B�?���J�L�?�@�C�R���H�;�G�?
owl: �I�=�=�O�L�M���C�H���0�;�<�F�?�������;�H�>���N�B�?�L�?�@�I�L�?���>�I�?�M���H�I�N���H�?�?�>���N�I���<�?���?�R�J�F�C�=�C�N�F�S���>�?�=�F�;�L�?�>���C�H
�N�B�?���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N��

Prefix(:= <http://www.example.com/ontology1#> )
Ontology( <http://www.example.com/ontology1>

Import( <http://www.example.com/ontology2> )
Annotation( rdfs:label "An example" )

SubClassOf( :Child owl:Thing )
)

����� �;�N�;�N�S�J�?���)�;�J�M

�+�3�(�������I�H�N�I�F�I�A�C�?�M���=�;�H���L�?�@�?�L���N�I���>�;�N�;���P�;�F�O�?�M���M�O�=�B���;�M���M�N�L�C�H�A�M���I�L���C�H�N�?�A�?�L�M�����!�;�=�B���E�C�H�>���I�@
�M�O�=�B���P�;�F�O�?�M���C�M���=�;�F�F�?�>���;datatype����� �;�N�;�N�S�J�?�M���=�;�H���<�?���O�M�?�>���C�H���+�3�(�������I�H�N�I�F�I�A�C�?�M���;�M
�>�?�M�=�L�C�<�?�>���C�H�/�?�=�N�C�I�H�������������!�;�=�B���>�;�N�;�N�S�J�?���C�M���C�>�?�H�N�C�@�C�?�>���<�S���;�H���%�.�%���;�H�>���C�M���>�?�@�C�H�?�>���<�S���N�B�?
�@�I�F�F�I�Q�C�H�A���=�I�G�J�I�H�?�H�N�M��

�Y �0�B�?value space �C�M���N�B�?���M�?�N���I�@���P�;�F�O�?�M���I�@���N�B�?���>�;�N�;�N�S�J�?�����!�F�?�G�?�H�N�M���I�@���N�B�?
�P�;�F�O�?���M�J�;�=�?���;�L�?���=�;�F�F�?�>data values��

�Y �0�B�?lexical space �C�M���;���M�?�N���I�@���M�N�L�C�H�A�M���N�B�;�N���=�;�H���<�?���O�M�?�>���N�I���L�?�@�?�L���N�I���>�;�N�;
�P�;�F�O�?�M�����!�;�=�B���G�?�G�<�?�L���I�@���N�B�?���F�?�R�C�=�;�F���M�J�;�=�?���C�M���=�;�F�F�?�>���;lexical form�	���;�H�>���C�N���C�M
�G�;�J�J�?�>���N�I���;���J�;�L�N�C�=�O�F�;�L���>�;�N�;���P�;�F�O�?��

�Y �0�B�?facet space �C�M���;���M�?�N���I�@���J�;�C�L�M���I�@���N�B�?���@�I�L�G����F �	v �����Q�B�?�L�?F �C�M���;�H���%�.�%
�=�;�F�F�?�>���;constraining facet�	���;�H�>v �C�M���;�H���;�L�<�C�N�L�;�L�S���>�;�N�;���P�;�F�O�?���=�;�F�F�?�>���N�B�?
constraining value�����!�;�=�B���M�O�=�B���J�;�C�L���C�M���G�;�J�J�?�>���N�I���;���M�O�<�M�?�N���I�@���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@���N�B�?���>�;�N�;�N�S�J�?��

�����M�?�N���I�@���>�;�N�;�N�S�J�?�M���M�O�J�J�I�L�N�?�>���<�S���;���L�?�;�M�I�H�?�L���C�M���=�;�F�F�?�>���;datatype map�����0�B�C�M���C�M���H�I�N���;
�M�S�H�N�;�=�N�C�=���=�I�H�M�N�L�O�=�N���`���N�B�;�N���C�M�	���C�N���C�M���H�I�N���O�M�?�>���>�C�L�?�=�N�F�S���N�I���=�I�H�M�N�L�O�=�N���+�3�(�������I�H�N�I�F�I�A�C�?�M���C�H
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�;���Q�;�S���N�B�;�N�	���M�;�S�	���=�F�;�M�M�?�M���;�H�>���>�;�N�;�N�S�J�?�M���;�L�?�������?�=�;�O�M�?���I�@���N�B�;�N�	���;���>�;�N�;�N�S�J�?���G�;�J���C�M���H�I�N
�L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(������

�0�B�?���L�?�M�N���I�@���N�B�C�M���M�?�=�N�C�I�H���>�?�@�C�H�?�M���;���J�;�L�N�C�=�O�F�;�L���>�;�N�;�N�S�J�?���G�;�J���=�;�F�F�?�>���N�B�?OWL 2
datatype map�	���Q�B�C�=�B���F�C�M�N�M���N�B�?���>�;�N�;�N�S�J�?�M���N�B�;�N���=�;�H���<�?���O�M�?�>���C�H���+�3�(�������I�H�N�I�F�I�A�C�?�M��
�)�I�M�N���>�;�N�;�N�S�J�?�M���;�L�?���N�;�E�?�H���@�L�I�G���N�B�?���M�?�N���I�@���4�)�(���/�=�B�?�G�;��� �;�N�;�N�S�J�?�M�	���P�?�L�M�C�I�H��������
�7XML Schema Datatypes�8�����<�O�N���M�?�?�/�?�=�N�C�I�H���������C�H���+�3�(���������I�H�@�I�L�G�;�H�=�?���7OWL 2
Conformance�8���	���N�B�?���.� �"���M�J�?�=�C�@�C�=�;�N�C�I�H���7RDF Concepts�8�	���I�L���N�B�?���M�J�?�=�C�@�C�=�;�N�C�I�H���@�I�L���J�F�;�C�H
�F�C�N�?�L�;�F�M���7RDF:PLAINLITERAL�8�����0�B�?���H�I�L�G�;�N�C�P�?���>�?�@�C�H�C�N�C�I�H�M���I�@���N�B�?�M�?���>�;�N�;�N�S�J�?�M���;�L�?
�J�L�I�P�C�>�?�>���<�S���N�B�?���L�?�M�J�?�=�N�C�P�?���M�J�?�=�C�@�C�=�;�N�C�I�H�M�	���;�H�>���N�B�C�M���>�I�=�O�G�?�H�N���G�?�L�?�F�S���J�L�I�P�C�>�?�M
�A�O�C�>�;�H�=�?���I�H���B�I�Q���N�I���C�H�N�?�L�J�L�?�N���N�B�?�M�?���>�?�@�C�H�C�N�C�I�H�M���J�L�I�J�?�L�F�S���C�H���N�B�?���=�I�H�N�?�R�N���I�@���+�3�(���������"�I�L
�;�F�F���N�B�?�M�?���>�;�N�;�N�S�J�?�M�	���N�B�C�M���M�?�=�N�C�I�H���F�C�M�N�M���N�B�?normative constraining facets �N�B�;�N���+�3�(����
�C�G�J�F�?�G�?�H�N�;�N�C�I�H�Mmust �M�O�J�J�I�L�N�����0�B�C�M���M�?�=�N�C�I�H���;�F�M�I���=�I�H�N�;�C�H�M���N�B�?���=�I�G�J�F�?�N�?���H�I�L�G�;�N�C�P�?
�>�?�@�C�H�C�N�C�I�H�M���I�@���N�B�?���>�;�N�;�N�S�J�?�Mowl:real �;�H�>owl:rational�	���;�M���N�B�?�M�?���>�;�N�;�N�S�J�?�M���B�;�P�?���H�I�N
�<�?�?�H���N�;�E�?�H���@�L�I�G���I�N�B�?�L���M�J�?�=�C�@�C�=�;�N�C�I�H�M��

���������.�?�;�F���*�O�G�<�?�L�M�	��� �?�=�C�G�;�F���*�O�G�<�?�L�M�	���;�H�>���%�H�N�?�A�?�L�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;�N�S�J�?�M���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@
�L�?�;�F���H�O�G�<�?�L�M�	���>�?�=�C�G�;�F���H�O�G�<�?�L�M�	���;�H�>���C�H�N�?�A�?�L�M��

�Y owl:real
�Y owl:rational
�Y xsd:decimal
�Y xsd:integer
�Y xsd:nonNegativeInteger
�Y xsd:nonPositiveInteger
�Y xsd:positiveInteger
�Y xsd:negativeInteger
�Y xsd:long
�Y xsd:int
�Y xsd:short
�Y xsd:byte
�Y xsd:unsignedLong
�Y xsd:unsignedInt
�Y xsd:unsignedShort
�Y xsd:unsignedByte

�"�I�L���?�;�=�B���>�;�N�;�N�S�J�?���@�L�I�G���N�B�?���;�<�I�P�?���F�C�M�N���N�B�;�N���C�M���C�>�?�H�N�C�@�C�?�>���<�S���;�H���%�.�%���Q�C�N�B���N�B�?xsd: �J�L�?�@�C�R�	
�N�B�?���>�?�@�C�H�C�N�C�I�H�M���I�@���N�B�?���P�;�F�O�?���M�J�;�=�?�	���N�B�?���F�?�R�C�=�;�F���M�J�;�=�?�	���;�H�>���N�B�?���@�;�=�?�N���M�J�;�=�?���;�L�?
�J�L�I�P�C�>�?�>���<�S���4�)�(���/�=�B�?�G�;���7XML Schema Datatypes�8�����@�O�L�N�B�?�L�G�I�L�?�	���N�B�?���H�I�L�G�;�N�C�P�?
�=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���@�I�L���N�B�?���>�;�N�;�N�S�J�?���;�L�?xsd:minInclusive�	xsd:maxInclusive�	
xsd:minExclusive�	���;�H�>xsd:maxExclusive�������H���+�3�(�������C�G�J�F�?�G�?�H�N�;�N�C�I�Hmay �M�O�J�J�I�L�N
�;�F�F���F�?�R�C�=�;�F���@�I�L�G�M���I�@���N�B�?�M�?���>�;�N�;�N�S�J�?�M�����B�I�Q�?�P�?�L�	���C�Nmust �M�O�J�J�I�L�N���;�N���F�?�;�M�N���N�B�?���F�?�R�C�=�;�F
�@�I�L�G�M���F�C�M�N�?�>���C�H���/�?�=�N�C�I�H�����������I�@���4�)�(���/�=�B�?�G�;��� �;�N�;�N�S�J�?�M���7XML Schema Datatypes�8�	
�Q�B�C�=�B���=�;�H���<�?���G�;�J�J�?�>���N�I���N�B�?���J�L�C�G�C�N�C�P�?���P�;�F�O�?�M���=�I�G�G�I�H�F�S���@�I�O�H�>���C�H���G�I�>�?�L�H
�C�G�J�F�?�G�?�H�N�;�N�C�I�H���J�F�;�N�@�I�L�G�M��
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�0�B�?���>�;�N�;�N�S�J�?�Mowl:real �;�H�>owl:rational �;�L�?���>�?�@�C�H�?�>���;�M���@�I�F�F�I�Q�M��

Value Spaces.

�Y �0�B�?���P�;�F�O�?���M�J�;�=�?���I�@owl:real �C�M���N�B�?���M�?�N���I�@���;�F�F���L�?�;�F���H�O�G�<�?�L�M��
�Y �0�B�?���P�;�F�O�?���M�J�;�=�?���I�@owl:rational �C�M���N�B�?���M�?�N���I�@���;�F�F���L�;�N�C�I�H�;�F���H�O�G�<�?�L�M�����%�N���C�M���;

�M�O�<�M�?�N���I�@���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@owl:real�	���;�H�>���C�N���=�I�H�N�;�C�H�M���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@
xsd:decimal ���;�H�>���N�B�O�M���I�@���;�F�Fxsd: �H�O�G�?�L�C�=���>�;�N�;�N�S�J�?�M���F�C�M�N�?�>���;�<�I�P�?���;�M���Q�?�F�F����

Lexical Spaces.

�Y �0�B�?owl:real �>�;�N�;�N�S�J�?���>�I�?�M���H�I�N���>�C�L�?�=�N�F�S���J�L�I�P�C�>�?���;�H�S���F�?�R�C�=�;�F���@�I�L�G�M��
�Y �0�B�?owl:rational �>�;�N�;�N�S�J�?���M�O�J�J�I�L�N�M���F�?�R�C�=�;�F���@�I�L�G�M���>�?�@�C�H�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A

�A�L�;�G�G�;�L�����Q�B�C�N�?�M�J�;�=�?���Q�C�N�B�C�H���N�B�?���A�L�;�G�G�;�Lmust �<�?���C�A�H�I�L�?�>���;�H�>must not
�<�?���C�H�=�F�O�>�?�>���C�H���N�B�?���F�?�R�C�=�;�F���@�I�L�G�M���I�@owl:rational�	���;�H�>���M�C�H�A�F�?���K�O�I�N�?�M���;�L�?���O�M�?�>
�N�I���C�H�N�L�I�>�O�=�?���N�?�L�G�C�H�;�F���M�S�G�<�I�F�M����

numerator '/' denominator

�$�?�L�?�	numerator �C�M���;�H���C�H�N�?�A�?�L���Q�C�N�B���N�B�?���M�S�H�N�;�R���;�M���M�J�?�=�C�@�C�?�>���@�I�L���N�B�?
xsd:integer �>�;�N�;�N�S�J�?�	���;�H�>denominator �C�M���;���J�I�M�C�N�C�P�?�	���H�I�H�T�?�L�I���C�H�N�?�A�?�L
�Q�C�N�B���N�B�?���M�S�H�N�;�R���;�M���M�J�?�=�C�@�C�?�>���@�I�L���N�B�?xsd:integer �>�;�N�;�N�S�J�?�	���H�I�N���=�I�H�N�;�C�H�C�H�A
�N�B�?���J�F�O�M���M�C�A�H�����!�;�=�B���M�O�=�B���F�?�R�C�=�;�F���@�I�L�G���I�@owl:rational �C�M���G�;�J�J�?�>���N�I���N�B�?
�L�;�N�C�I�H�;�F���H�O�G�<�?�L���I�<�N�;�C�H�?�>���<�S���>�C�P�C�>�C�H�A���N�B�?���P�;�F�O�?���I�@numerator �<�S���N�B�?���P�;�F�O�?
�I�@denominator �������H���+�3�(�������C�G�J�F�?�G�?�H�N�;�N�C�I�Hmay �M�O�J�J�I�L�N���;�F�F���M�O�=�B���F�?�R�C�=�;�F
�@�I�L�G�M�����B�I�Q�?�P�?�L�	���C�Nmust �M�O�J�J�I�L�N���;�N���F�?�;�M�N���N�B�?���F�?�R�C�=�;�F���@�I�L�G�M���Q�B�?�L�?���N�B�?
�H�O�G�?�L�;�N�I�L���;�H�>���N�B�?���>�?�H�I�G�C�H�;�N�I�L���;�L�?���C�H���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsd:long��

Facet Spaces. �0�B�?���@�;�=�?�N���M�J�;�=�?�M���I�@owl:real �;�H�>owl:rational �;�L�?���>�?�@�C�H�?�>���C�H���0�;�<�F�?������

Table 4. �0�B�?���"�;�=�?�N���/�J�;�=�?�M���I�@owl:real �;�H�>owl:rational

Each pair of the form... ...is mapped to...

��xsd:minInclusive �	v ��
�Q�B�?�L�?v �C�M���@�L�I�G���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real

�N�B�?���M�?�N���I�@���;�F�F���H�O�G�<�?�L�Mx �@�L�I�G���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@DT
�M�O�=�B���N�B�;�Nx �� v �I�Lx �� v

��xsd:maxInclusive �	v ��
�Q�B�?�L�?v �C�M���@�L�I�G���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real

�N�B�?���M�?�N���I�@���;�F�F���H�O�G�<�?�L�Mx �@�L�I�G���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@DT
�M�O�=�B���N�B�;�Nx �� v �I�Lx �� v

��xsd:minExclusive �	v ��
�Q�B�?�L�?v �C�M���@�L�I�G���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real

�N�B�?���M�?�N���I�@���;�F�F���H�O�G�<�?�L�Mx �@�L�I�G���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@DT
�M�O�=�B���N�B�;�Nx �� v

��xsd:maxExclusive �	v ��
�Q�B�?�L�?v �C�M���@�L�I�G���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real

�N�B�?���M�?�N���I�@���;�F�F���H�O�G�<�?�L�Mx �@�L�I�G���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@DT
�M�O�=�B���N�B�;�Nx �� v

Note. DT �C�M���?�C�N�B�?�Lowl:real �I�Lowl:rational��
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���������"�F�I�;�N�C�H�A�
�,�I�C�H�N���*�O�G�<�?�L�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���M�O�J�J�I�L�N�M���N�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;�N�S�J�?�M���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@
�@�F�I�;�N�C�H�A�
�J�I�C�H�N���H�O�G�<�?�L�M��

�Y xsd:double
�Y xsd:float

���M���M�J�?�=�C�@�C�?�>���C�H���4�)�(���/�=�B�?�G�;���7XML Schema Datatypes�8�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@
xsd:double�	xsd:float�	���;�H�>xsd:decimal �;�L�?���J�;�C�L�Q�C�M�?���>�C�M�D�I�C�H�N�����%�H���;�=�=�I�L�>�;�H�=�?���Q�C�N�B���N�B�C�M
�J�L�C�H�=�C�J�F�?�	���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@owl:real �C�M���>�?�@�C�H�?�>���;�M���<�?�C�H�A���>�C�M�D�I�C�H�N���Q�C�N�B���N�B�?���P�;�F�O�?
�M�J�;�=�?�M���I�@xsd:double �;�H�>xsd:float �;�M���Q�?�F�F�����0�B�?���H�I�L�G�;�N�C�P�?���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���@�I�L
�N�B�?�M�?���>�;�N�;�N�S�J�?�M���;�L�?xsd:minInclusive�	xsd:maxInclusive�	xsd:minExclusive�	���;�H�>
xsd:maxExclusive��

Example:

���F�N�B�I�O�A�B���@�F�I�;�N�C�H�A�
�J�I�C�H�N���P�;�F�O�?�M���;�L�?���H�O�G�<�?�L�M�	���N�B�?�S���;�L�?���H�I�N���=�I�H�N�;�C�H�?�>���C�H���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real�����0�B�O�M�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@xsd:double �;�H�>xsd:float �=�;�H���<�?
�O�H�>�?�L�M�N�I�I�>���;�M���=�I�H�N�;�C�H�C�H�A�����@�L�?�M�B���=�I�J�C�?�M�����I�@���N�B�?���;�J�J�L�I�J�L�C�;�N�?���M�O�<�M�?�N�M���I�@���N�B�?���P�;�F�O�?
�M�J�;�=�?���I�@owl:real�����0�I���O�H�>�?�L�M�N�;�H�>���B�I�Q���N�B�C�M���C�G�J�;�=�N�M���N�B�?���=�I�H�M�?�K�O�?�H�=�?�M���I�@���+�3�(����
�I�H�N�I�F�I�A�C�?�M�	���=�I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?��

DataPropertyRange( a:hasAge
xsd:integer )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:hasAge
�J�L�I�J�?�L�N�S���C�Mxsd:integer��

DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:double )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�N���;�F�F���P�;�F�O�?�M���I�@���N�B�?a:hasAge �J�L�I�J�?�L�N�S���G�O�M�N���<�?���C�H���N�B�?
�P�;�F�O�?���M�J�;�=�?���I�@xsd:integer�	���<�O�N���N�B�?���M�?�=�I�H�>���;�R�C�I�G���J�L�I�P�C�>�?�M���;���P�;�F�O�?���@�I�La:hasAge
�N�B�;�N���C�M���?�K�O�;�F���N�I���N�B�?���@�F�I�;�N�C�H�A�
�J�I�C�H�N���H�O�G�<�?�L�����������/�C�H�=�?���@�F�I�;�N�C�H�A�
�J�I�C�H�N���H�O�G�<�?�L�M���;�L�?
�H�I�N���=�I�H�N�;�C�H�?�>���C�H���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsd:integer�	���N�B�?���G�?�H�N�C�I�H�?�>���I�H�N�I�F�I�A�S���C�M
�C�H�=�I�H�M�C�M�N�?�H�N��

Example:

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@xsd:double �;�H�>xsd:float �=�I�H�N�;�C�H
�J�I�M�C�N�C�P�?���;�H�>���H�?�A�;�N�C�P�?���T�?�L�I�M�����0�B�?�M�?���N�Q�I���I�<�D�?�=�N�M���;�L�?���?�K�O�;�F�	���<�O�N���H�I�N���C�>�?�H�N�C�=�;�F�����0�I
�O�H�>�?�L�M�N�;�H�>���N�B�C�M���>�C�M�N�C�H�=�N�C�I�H�	���=�I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S��

DataPropertyAssertion(
a:numberOfChildren a:Meg
"+0"^^ xsd:float )

�0�B�?���P�;�F�O�?���I�@
a:numberOfChildren �@�I�La:Meg
�C�M+0��
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DataPropertyAssertion(
a:numberOfChildren a:Meg
"-0"^^ xsd:float )

�0�B�?���P�;�F�O�?���I�@
a:numberOfChildren �@�I�La:Meg
�C�M-0��

FunctionalDataProperty(
a:numberOfChildren )

���H���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���P�;�F�O�?���@�I�L
a:numberOfChildren��

�0�B�?���F�;�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�N���H�I���C�H�>�C�P�C�>�O�;�F���M�B�I�O�F�>���B�;�P�?���G�I�L�?���N�B�;�H���I�H�?���>�C�M�N�C�H�=�N���P�;�F�O�?
�@�I�La:numberOfChildren�����/�C�H�=�?���J�I�M�C�N�C�P�?���;�H�>���H�?�A�;�N�C�P�?���T�?�L�I���;�L�?���H�I�N���C�>�?�H�N�C�=�;�F�	���N�B�?
�@�C�L�M�N���N�Q�I���;�R�C�I�G�M���P�C�I�F�;�N�?���N�B�?���L�?�M�N�L�C�=�N�C�I�H���I�@���N�B�?���F�;�M�N���;�R�C�I�G�	���Q�B�C�=�B���G�;�E�?�M���N�B�?
�I�H�N�I�F�I�A�S���C�H�=�I�H�M�C�M�N�?�H�N�����%�H���I�N�B�?�L���Q�I�L�>�M�	���?�K�O�;�F�C�N�S���I�@���P�;�F�O�?�M���@�L�I�G���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@
xsd:double �;�H�>xsd:float �B�;�M���H�I���?�@�@�?�=�N���I�H���N�B�?���M�?�G�;�H�N�C�=�M���I�@���=�;�L�>�C�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H�M
�I�@���+�3�(���������C�H���@�;�=�N�	���?�K�O�;�F�C�N�S���C�M���O�M�?�>���I�H�F�S���C�H���N�B�?���>�?�@�C�H�C�N�C�I�H���I�@���@�;�=�?�N�M��

Example:

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;�	���N�B�?���M�?�G�;�H�N�C�=�M���I�@���@�;�=�?�N�M���C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I
�?�K�O�;�F�C�N�S�	���;�H�>���J�I�M�C�N�C�P�?���;�H�>���H�?�A�;�N�C�P�?���T�?�L�I�M���;�L�?���?�K�O�;�F�����0�B�?�L�?�@�I�L�?�	���N�B�?���M�O�<�M�?�N���I�@���N�B�?
�P�;�F�O�?���M�J�;�=�?���I�@xsd:double �<�?�N�Q�?�?�H-1.0 �;�H�>1.0 �=�I�H�N�;�C�H�M���<�I�N�B+0 �;�H�>-0��

���������/�N�L�C�H�A�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?rdf:PlainLiteral �>�;�N�;�N�S�J�?���@�I�L���N�B�?
�L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@���M�N�L�C�H�A�M���C�H���;���J�;�L�N�C�=�O�F�;�L���F�;�H�A�O�;�A�?�����0�B�?���>�?�@�C�H�C�N�C�I�H�M���I�@���N�B�?���P�;�F�O�?
�M�J�;�=�?�	���N�B�?���F�?�R�C�=�;�F���M�J�;�=�?�	���N�B�?���@�;�=�?�N���M�J�;�=�?�	���;�H�>���N�B�?���H�?�=�?�M�M�;�L�S���G�;�J�J�C�H�A�M���;�L�?���A�C�P�?�H���C�H
�7RDF:PLAINLITERAL�8�����0�B�?���H�I�L�G�;�N�C�P�?���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���@�I�Lrdf:PlainLiteral �;�L�?
xsd:length�	xsd:minLength�	xsd:maxLength�	xsd:pattern�	���;�H�>rdf:langRange��
�@�O�L�N�B�?�L�G�I�L�?�	���I�H�F�Sbasic language ranges �7BCP 47�8���;�L�?���M�O�J�J�I�L�N�?�>���C�H���N�B�?
rdf:langRange �=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N��

�%�H���;�>�>�C�N�C�I�H�	���+�3�(�������M�O�J�J�I�L�N�M���N�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;�N�S�J�?�M���>�?�@�C�H�?�>���C�H���4�)�(���/�=�B�?�G�;���7XML
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���?�R�J�F�;�C�H�?�>���C�H���7RDF:PLAINLITERAL�8�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@���;�F�F���I�@���N�B�?�M�?���>�;�N�;�N�S�J�?�M
�;�L�?���=�I�H�N�;�C�H�?�>���C�H���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@rdf:PlainLiteral�����"�O�L�N�B�?�L�G�I�L�?�	���@�I�L���?�;�=�B���>�;�N�;�N�S�J�?
�@�L�I�G���N�B�?���;�<�I�P�?���F�C�M�N�	���N�B�?���H�I�L�G�;�N�C�P�?���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���;�L�?xsd:length�	
xsd:minLength�	xsd:maxLength�	���;�H�>xsd:pattern��
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�����������I�I�F�?�;�H���2�;�F�O�?�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?xsd:boolean �4�)�(���/�=�B�?�G�;���>�;�N�;�N�S�J�?���7XML
Schema Datatypes�8���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@�����I�I�F�?�;�H���P�;�F�O�?�M�����*�I���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N
�C�M���H�I�L�G�;�N�C�P�?���@�I�L���N�B�C�M���>�;�N�;�N�S�J�?��

�����������C�H�;�L�S��� �;�N�;

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?���@�I�F�F�I�Q�C�H�A���4�)�(���/�=�B�?�G�;���>�;�N�;�N�S�J�?�M���7XML
Schema Datatypes�8���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@���<�C�H�;�L�S���>�;�N�;��

�Y xsd:hexBinary
�Y xsd:base64Binary

���M���M�J�?�=�C�@�C�?�>���C�H���4�)�(���/�=�B�?�G�;���7XML Schema Datatypes�8�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@���N�B�?�M�?
�N�Q�I���>�;�N�;�N�S�J�?�M���;�L�?���>�C�M�D�I�C�H�N�����"�I�L���?�;�=�B���>�;�N�;�N�S�J�?���@�L�I�G���N�B�?���;�<�I�P�?���F�C�M�N�	���N�B�?���H�I�L�G�;�N�C�P�?
�=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���;�L�?xsd:minLength�	xsd:maxLength�	���;�H�>xsd:length��

Example:

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@xsd:hexBinary �;�H�>
xsd:base64Binary �;�L�?���C�M�I�G�I�L�J�B�C�=���=�I�J�C�?�M���I�@���N�B�?���M�?�N���I�@���;�F�F���@�C�H�C�N�?���M�?�K�O�?�H�=�?�M���I�@
octets �`���C�H�N�?�A�?�L�M���<�?�N�Q�?�?�H���
���;�H�>���������	���C�H�=�F�O�M�C�P�?�����0�I���O�H�>�?�L�M�N�;�H�>���N�B�?���?�@�@�?�=�N���N�B�;�N
�N�B�?���>�C�M�D�I�C�H�N�H�?�M�M���L�?�K�O�C�L�?�G�?�H�N���B�;�M���I�H���N�B�?���M�?�G�;�H�N�C�=�M���I�@���+�3�(�����	���=�I�H�M�C�>�?�L���N�B�?
�@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S��

DataPropertyRange( a:personID
xsd:base64Binary )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:personID
�J�L�I�J�?�L�N�S���C�Mxsd:base64Binary��

DataPropertyAssertion(
a:personID a:Meg
"0203"^^ xsd:hexBinary )

�0�B�?���%� ���I�@���)�?�A���C�M���N�B�?���I�=�N�?�N
�M�?�K�O�?�H�=�?���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?
�I�=�N�?�N�M�������;�H�>������

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�N���;�F�F���P�;�F�O�?�M���I�@���N�B�?a:personID �J�L�I�J�?�L�N�S���G�O�M�N���<�?���C�H���N�B�?
�P�;�F�O�?���M�J�;�=�?���I�@xsd:base64Binary�	���<�O�N���N�B�?���M�?�=�I�H�>���;�R�C�I�G���J�L�I�P�C�>�?�M���;���P�;�F�O�?���@�I�L
a:personID �N�B�;�N���C�M���C�H���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsd:hexBinary�����/�C�H�=�?���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@
xsd:hexBinary �;�H�>xsd:base64Binary �;�L�?���>�C�M�D�I�C�H�N�	���N�B�?���;�<�I�P�?���I�H�N�I�F�I�A�S���C�M
�C�H�=�I�H�M�C�M�N�?�H�N��

���������%�.�%�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?xsd:anyURI �4�)�(���/�=�B�?�G�;���>�;�N�;�N�S�J�?���7XML
Schema Datatypes�8���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@���%�.�%�M�������M���M�J�?�=�C�@�C�?�>���C�H���4�)�(���/�=�B�?�G�;
�7XML Schema Datatypes�8�	���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@xsd:anyURI �;�H�>xsd:string �;�L�?
�>�C�M�D�I�C�H�N�����0�B�?���H�I�L�G�;�N�C�P�?���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���;�L�?xsd:minLength�	xsd:maxLength�	
xsd:length�	���;�H�>xsd:pattern��
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Example:

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;�	���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsd:anyURI �C�M���N�B�?���M�?�N���I�@���;�F�F���%�.�%�M��
���F�N�B�I�O�A�B���?�;�=�B���%�.�%���B�;�M���;���M�N�L�C�H�A���L�?�J�L�?�M�?�H�N�;�N�C�I�H�	���%�.�%�M���;�L�?���H�I�N���M�N�L�C�H�A�M�����0�B�?���P�;�F�O�?
�M�J�;�=�?���I�@xsd:anyURI �=�;�H���N�B�?�L�?�@�I�L�?���<�?���M�?�?�H���;�M���;�H�����C�M�I�G�I�L�J�B�C�=���=�I�J�S�����I�@���;���M�O�<�M�?�N
�I�@���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsd:string��

�0�B�?���F�?�R�C�=�;�F���@�I�L�G�M���I�@xsd:anyURI �C�H�=�F�O�>�?���L�?�F�;�N�C�P�?���%�.�%�M�����%�@���;�H���+�3�(�������M�S�H�N�;�R���?�G�J�F�I�S�M
�L�O�F�?�M���@�I�L���N�B�?���L�?�M�I�F�O�N�C�I�H���I�@���L�?�F�;�N�C�P�?���%�.�%�M�����?���A���	���N�B�?���+�3�(�������4�)�(���/�S�H�N�;�R���7OWL 2 XML
Serialization�8���O�M�?�Mxml:base �@�I�L���N�B�;�N���J�O�L�J�I�M�?���	���M�O�=�B���L�O�F�?�M���>�I���H�I�N���;�J�J�F�S���N�I
xsd:anyURI �F�?�R�C�=�;�F���@�I�L�G�M���N�B�;�N���L�?�J�L�?�M�?�H�N���L�?�F�;�N�C�P�?���%�.�%�M�����N�B�;�N���C�M�	���N�B�?���F�?�R�C�=�;�F���@�I�L�G�M
�L�?�J�L�?�M�?�H�N�C�H�A���L�?�F�;�N�C�P�?���%�.�%�Mmust �<�?���J�;�L�M�?�>���;�M���N�B�?�S���;�L�?��

���������0�C�G�?���%�H�M�N�;�H�N�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?���@�I�F�F�I�Q�C�H�A���4�)�(���/�=�B�?�G�;���>�;�N�;�N�S�J�?�M���7XML
Schema Datatypes�8���@�I�L���N�B�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@���N�C�G�?���C�H�M�N�;�H�N�M���Q�C�N�B���;�H�>���Q�C�N�B�I�O�N���N�C�G�?
�T�I�H�?���I�@�@�M�?�N�M��

�Y xsd:dateTime
�Y xsd:dateTimeStamp

�"�I�L���?�;�=�B���>�;�N�;�N�S�J�?���@�L�I�G���N�B�?���;�<�I�P�?���F�C�M�N�	���N�B�?���H�I�L�G�;�N�C�P�?���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���;�L�?
xsd:minInclusive�	xsd:maxInclusive�	xsd:minExclusive�	���;�H�>xsd:maxExclusive�������H
�+�3�(�������C�G�J�F�?�G�?�H�N�;�N�C�I�Hmay �M�O�J�J�I�L�N���;�F�F���F�?�R�C�=�;�F���@�I�L�G�M���I�@���N�B�?�M�?���>�;�N�;�N�S�J�?�M�����B�I�Q�?�P�?�L�	���C�N
must �M�O�J�J�I�L�N���;�N���F�?�;�M�N���N�B�?���F�?�R�C�=�;�F���@�I�L�G�M���F�C�M�N�?�>���C�H���/�?�=�N�C�I�H�����������I�@���4�)�(���/�=�B�?�G�;
� �;�N�;�N�S�J�?�M���7XML Schema Datatypes�8��

Example:

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;�	���N�Q�Ixsd:dateTime �P�;�F�O�?�M���L�?�J�L�?�M�?�H�N�C�H�A���N�B�?���M�;�G�?���N�C�G�?
�C�H�M�N�;�H�N���<�O�N���Q�C�N�B���>�C�@�@�?�L�?�H�N���N�C�G�?���T�I�H�?���I�@�@�M�?�N�M���;�L�?���?�K�O�;�F�	���<�O�N���H�I�N���C�>�?�H�N�C�=�;�F�����0�B�?
�=�I�H�M�?�K�O�?�H�=�?�M���I�@���N�B�C�M���>�?�@�C�H�C�N�C�I�H���;�L�?���>�?�G�I�H�M�N�L�;�N�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?
�I�H�N�I�F�I�A�S��

FunctionalDataProperty( a:birthDate )
�!�;�=�B���I�<�D�?�=�N���=�;�H
�B�;�P�?���;�N���G�I�M�N���I�H�?
�<�C�L�N�B���>�;�N�?��

DataPropertyAssertion( a:birthDate
a:Peter

"1956-06-25T04:00:00-05:00"^^ xsd:dateTime
)

�,�?�N�?�L���Q�;�M���<�I�L�H
�I�H���&�O�H�?�������N�B�	
���������	���;�N�����;�G
�!�/�0��

DataPropertyAssertion( a:birthDate
a:Peter �,�?�N�?�L���Q�;�M���<�I�L�H

�I�H���&�O�H�?�������N�B�	
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"1956-06-25T10:00:00+01:00"^^ xsd:dateTime
)

���������	���;�N�����
�;�G
���!�0��

�&�O�H�?�������N�B�	�����������	�����;�G���!�/�0���;�H�>���&�O�H�?�������N�B�	�����������	�����
�;�G�����!�0���>�?�H�I�N�?���N�B�?���M�;�G�?
�N�C�G�?���C�H�M�N�;�H�N�M�	���<�O�N���B�;�P�?���>�C�@�@�?�L�?�H�N���N�C�G�?���T�I�H�?���I�@�@�M�?�N�M�������I�H�M�?�K�O�?�H�N�F�S�	���N�B�?���N�Q�I
xsd:dateTime �F�C�N�?�L�;�F�M���;�L�?���G�;�J�J�?�>���N�I���N�Q�I���?�K�O�;�F�	���<�O�N���H�I�H�C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?�M��
���I�H�M�?�K�O�?�H�N�F�S�	a:Peter �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?���J�L�I�J�?�L�N�Sa:birthDate �N�I���N�Q�I���>�C�M�N�C�H�=�N
�>�;�N�;���P�;�F�O�?�M�	���Q�B�C�=�B���P�C�I�F�;�N�?�M���N�B�?���@�O�H�=�N�C�I�H�;�F�C�N�S���L�?�K�O�C�L�?�G�?�H�N���I�Ha:birthDate �;�H�>
�G�;�E�?�M���N�B�?���I�H�N�I�F�I�A�S���C�H�=�I�H�M�C�M�N�?�H�N��

Example:

�0�B�?���M�?�G�;�H�N�C�=�M���I�@���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M���I�Hxsd:dateTime �C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I
�?�K�O�;�F�C�N�S���;�H�>���I�L�>�?�L�C�H�A���I�H���N�C�G�?���C�H�M�N�;�H�N�M�����"�I�L���?�R�;�G�J�F�?�	���N�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;�N�S�J�?
�L�?�M�N�L�C�=�N�C�I�H���=�I�H�N�;�C�H�M���;�F�F���N�C�G�?���C�H�M�N�;�H�N�M���N�B�;�N���;�L�?���F�;�L�A�?�L���N�B�;�H���I�L���?�K�O�;�F���N�I���N�B�?���N�C�G�?
�C�H�M�N�;�H�N���=�I�L�L�?�M�J�I�H�>�C�H�A���N�I���N�B�?���F�?�R�C�=�;�F���@�I�L�G"1956-01-01T04:00:00-05:00" ��

DatatypeRestriction( xsd:dateTime xsd:minInclusive
"1956-01-01T04:00:00-05:00"^^ xsd:dateTime )

���=�=�I�L�>�C�H�A���N�I���4�)�(���/�=�B�?�G�;���>�;�N�;�N�S�J�?�M���7XML Schema Datatypes�8�	���N�C�G�?���C�H�M�N�;�H�N�M
�;�L�?���=�I�G�J�;�L�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I���N�B�?�C�LtimeOnTimeline �P�;�F�O�?�	���Q�B�C�=�B���L�I�O�A�B�F�S
�=�I�L�L�?�M�J�I�H�>�M���N�I���N�B�?���H�O�G�<�?�L���I�@���M�?�=�I�H�>�M���?�F�;�J�M�?�>���@�L�I�G���N�B�?���I�L�C�A�C�H���I�@���N�B�?���J�L�I�F�?�J�N�C�=
�#�L�?�A�I�L�C�;�H���=�;�F�?�H�>�;�L�����0�B�O�M�	���N�B�?���;�<�I�P�?���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���N�B�?���N�C�G�?���C�H�M�N�;�H�N�M
�=�I�L�L�?�M�J�I�H�>�C�H�A���N�I���N�B�?���F�?�R�C�=�;�F���@�I�L�G�M"1956-06-25T04:00:00-05:00" �;�H�>
"1956-06-25T10:00:00+01:00" �>�?�M�J�C�N�?���N�B�?���@�;�=�N���N�B�;�N���N�B�?���N�C�G�?���T�I�H�?���I�@�@�M�?�N���I�@
�N�B�?���F�;�N�N�?�L���>�I�?�M���H�I�N���G�;�N�=�B���N�B�?���I�H�?���O�M�?�>���C�H���N�B�?���>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�H��

�����N�C�G�?���C�H�M�N�;�H�N���G�C�A�B�N���H�I�N���=�I�H�N�;�C�H���;���N�C�G�?���T�I�H�?���I�@�@�M�?�N�	���C�H���Q�B�C�=�B���=�;�M�?���=�I�G�J�;�L�C�M�I�H�M
�;�L�?���M�F�C�A�B�N�F�S���G�I�L�?���C�H�P�I�F�P�?�>�����(�?�NT1 �;�H�>T2 �<�?���N�C�G�?���C�H�M�N�;�H�N�M���Q�C�N�B���;�H�>���Q�C�N�B�I�O�N���N�C�G�?
�T�I�H�?���I�@�@�M�?�N�M�	���L�?�M�J�?�=�N�C�P�?�F�S�����0�B�?�H�	T1 �C�M���H�I�N���?�K�O�;�F���N�IT2�	���;�H�>���=�I�G�J�;�L�C�M�I�H�M���;�L�?
�>�?�@�C�H�?�>���;�M���@�I�F�F�I�Q�M��

�Y T1 �C�M���M�G�;�F�F�?�L���N�B�;�HT2 �C�@���N�B�?timeOnTimeline �P�;�F�O�?���I�@T1 �C�M���M�G�;�F�F�?�L���N�B�;�H
�N�B�?timeOnTimeline �P�;�F�O�?���I�@T2

low�	���Q�B�?�L�?T2
low �C�M���N�B�?���N�C�G�?���C�H�M�N�;�H�N���?�K�O�;�F

�N�IT2 �<�O�N���Q�C�N�B���N�B�?���N�C�G�?���T�I�H�?���I�@�@�M�?�N���?�K�O�;�F���N�I"+14:00" ��
�Y T1 �C�M���A�L�?�;�N�?�L���N�B�;�HT2 �C�@���N�B�?timeOnTimeline �P�;�F�O�?���I�@T1 �C�M���A�L�?�;�N�?�L���N�B�;�H

�N�B�?timeOnTimeline �P�;�F�O�?���I�@T2
high�	���Q�B�?�L�?T2

high �C�M���N�B�?���N�C�G�?���C�H�M�N�;�H�N
�?�K�O�;�F���N�IT2 �<�O�N���Q�C�N�B���N�B�?���N�C�G�?���T�I�H�?���I�@�@�M�?�N���?�K�O�;�F���N�I"-14:00" ��

�0�B�O�M�	���@�I�LT1 �N�I���<�?���M�G�;�F�F�?�L���N�B�;�HT2�	���N�B�?timeOnTimeline �P�;�F�O�?���I�@T1 �M�B�I�O�F�>���<�?
�M�G�;�F�F�?�L���N�B�;�H���N�B�?timeOnTimeline �P�;�F�O�?���I�@T2 �?�P�?�H���C�@���Q�?���M�O�<�M�N�C�N�O�N�?���N�B�?���F�;�L�A�?�M�N
�J�I�M�C�N�C�P�?���N�C�G�?���T�I�H�?���I�@�@�M�?�N���C�HT2�����N�B�?���>�?�@�C�H�C�N�C�I�H���I�@�����A�L�?�;�N�?�L���N�B�;�H�����C�M���;�H�;�F�I�A�I�O�M�����*�I�N�?
�N�B�;�N�	���@�I�L���=�?�L�N�;�C�HT1 �;�H�>T2�	���C�N���C�M���J�I�M�M�C�<�F�?���N�B�;�N���H�?�C�N�B�?�L���=�I�H�>�C�N�C�I�H���B�I�F�>�M�	���C�H���Q�B�C�=�B
�=�;�M�?T1 �;�H�>T2 �;�L�?���C�H�=�I�G�J�;�L�;�<�F�?��
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���=�=�I�L�>�C�H�A���N�I���N�B�C�M���>�?�@�C�H�C�N�C�I�H�	���N�B�?���>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�H���G�?�H�N�C�I�H�?�>���?�;�L�F�C�?�L���C�H���N�B�C�M
�?�R�;�G�J�F�?���=�I�H�N�;�C�H�M���N�B�?���N�C�G�?���C�H�M�N�;�H�N���=�I�L�L�?�M�J�I�H�>�C�H�A���N�I���N�B�?���F�?�R�C�=�;�F���@�I�L�G
"1956-01-01T10:00:00Z" �	���<�O�N���H�I�N���N�B�?���I�H�?���=�I�L�L�?�M�J�I�H�>�C�H�A���N�I
"1956-01-01T10:00:00" �����N�B�?���F�;�N�N�?�L���C�M���N�B�?���=�;�M�?���<�?�=�;�O�M�?���N�B�?���N�C�G�?���C�H�M�N�;�H�N
�=�I�L�L�?�M�J�I�H�>�C�H�A���N�I"1956-01-01T10:00:00+14:00" �C�M���H�I�N���A�L�?�;�N�?�L���N�B�;�H���I�L
�?�K�O�;�F���N�I���N�B�?���I�H�?���=�I�L�L�?�M�J�I�H�>�C�H�A���N�I"1956-01-01T04:00:00-05:00" ��

���������4�)�(���(�C�N�?�L�;�F�M

�0�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���J�L�I�P�C�>�?�M���N�B�?rdf:XMLLiteral �>�;�N�;�N�S�J�?���@�I�L���N�B�?
�L�?�J�L�?�M�?�H�N�;�N�C�I�H���I�@���4�)�(���=�I�H�N�?�H�N���C�H���+�3�(�������I�H�N�I�F�I�A�C�?�M�����0�B�?���>�;�N�;�N�S�J�?���C�M���>�?�@�C�H�?�>���C�H
�/�?�=�N�C�I�H�����������I�@���N�B�?���.� �"���M�J�?�=�C�@�C�=�;�N�C�I�H���7RDF Concepts�8�����%�N���B�;�M���H�I���H�I�L�G�;�N�C�P�?
�=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N�M��

�����!�H�N�C�N�C�?�M�	���(�C�N�?�L�;�F�M�	���;�H�>�����H�I�H�S�G�I�O�M���%�H�>�C�P�C�>�O�;�F�M

�!�H�N�C�N�C�?�M���;�L�?���N�B�?���@�O�H�>�;�G�?�H�N�;�F���<�O�C�F�>�C�H�A���<�F�I�=�E�M���I�@���+�3�(�������I�H�N�I�F�I�A�C�?�M�	���;�H�>���N�B�?�S���>�?�@�C�H�?
�N�B�?���P�I�=�;�<�O�F�;�L�S���`���N�B�?���H�;�G�?�>���N�?�L�G�M���`���I�@���;�H���I�H�N�I�F�I�A�S�����%�H���F�I�A�C�=�	���N�B�?���M�?�N���I�@���?�H�N�C�N�C�?�M���C�M
�O�M�O�;�F�F�S���M�;�C�>���N�I���=�I�H�M�N�C�N�O�N�?���N�B�?signature �I�@���;�H���I�H�N�I�F�I�A�S�������J�;�L�N���@�L�I�G���?�H�N�C�N�C�?�M�	���+�3�(����
�I�H�N�I�F�I�A�C�?�M���N�S�J�C�=�;�F�F�S���;�F�M�I���=�I�H�N�;�C�H���F�C�N�?�L�;�F�M�	���M�O�=�B���;�M���M�N�L�C�H�A�M���I�L���C�H�N�?�A�?�L�M��

�0�B�?���M�N�L�O�=�N�O�L�?���I�@���?�H�N�C�N�C�?�M���;�H�>���F�C�N�?�L�;�F�M���C�H���+�3�(�������C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������F�;�M�M�?�M�	
�>�;�N�;�N�S�J�?�M�	���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M�	���>�;�N�;���J�L�I�J�?�L�N�C�?�M�	���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M�	���;�H�>���H�;�G�?�>
�C�H�>�C�P�C�>�O�;�F�M���;�L�?���?�H�N�C�N�C�?�M�	���;�H�>���N�B�?�S���;�L�?���;�F�F���O�H�C�K�O�?�F�S���C�>�?�H�N�C�@�C�?�>���<�S���;�H���%�.�%�������F�;�M�M�?�M
�L�?�J�L�?�M�?�H�N���M�?�N�M���I�@���C�H�>�C�P�C�>�O�;�F�M�����>�;�N�;�N�S�J�?�M���;�L�?���M�?�N�M���I�@���F�C�N�?�L�;�F�M���M�O�=�B���;�M���M�N�L�C�H�A�M���I�L
�C�H�N�?�A�?�L�M�����I�<�D�?�=�N���;�H�>���>�;�N�;���J�L�I�J�?�L�N�C�?�M���=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���L�?�F�;�N�C�I�H�M�B�C�J�M���C�H���N�B�?
�>�I�G�;�C�H�����;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M���=�;�H���<�?���O�M�?�>���N�I���;�M�M�I�=�C�;�N�?���H�I�H�F�I�A�C�=�;�F���C�H�@�I�L�G�;�N�C�I�H���Q�C�N�B
�I�H�N�I�F�I�A�C�?�M�	���;�R�C�I�G�M�	���;�H�>���?�H�N�C�N�C�?�M�����;�H�>���H�;�G�?�>���C�H�>�C�P�C�>�O�;�F�M���=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N
�;�=�N�O�;�F���I�<�D�?�=�N�M���@�L�I�G���N�B�?���>�I�G�;�C�H�������J�;�L�N���@�L�I�G���H�;�G�?�>���C�H�>�C�P�C�>�O�;�F�M�	���+�3�(�������;�F�M�I
�J�L�I�P�C�>�?�M���@�I�L���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���`���N�B�;�N���C�M�	���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���;�H�;�F�I�A�I�O�M���N�I
�<�F�;�H�E���H�I�>�?�M���C�H���.� �"���7RDF Concepts�8���;�H�>���N�B�;�N���;�L�?���;�=�=�?�M�M�C�<�F�?���I�H�F�S���@�L�I�G���Q�C�N�B�C�H���N�B�?
�I�H�N�I�F�I�A�S���N�B�?�S���;�L�?���O�M�?�>���C�H�����"�C�H�;�F�F�S�	���+�3�(�������J�L�I�P�C�>�?�M���@�I�L���F�C�N�?�L�;�F�M�	���Q�B�C�=�B���=�I�H�M�C�M�N���I�@���;
�M�N�L�C�H�A���=�;�F�F�?�>���;lexical form �;�H�>���;���>�;�N�;�N�S�J�?���M�J�?�=�C�@�S�C�H�A���B�I�Q���N�I���C�H�N�?�L�J�L�?�N���N�B�C�M���M�N�L�C�H�A��
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Figure 2. �!�H�N�C�N�C�?�M�	���(�C�N�?�L�;�F�M�	���;�H�>�����H�I�H�S�G�I�O�M���%�H�>�C�P�C�>�O�;�F�M���C�H���+�3�(����

�����������F�;�M�M�?�M

Classes �=�;�H���<�?���O�H�>�?�L�M�N�I�I�>���;�M���M�?�N�M���I�@���C�H�>�C�P�C�>�O�;�F�M��

Class := IRI

�0�B�?���=�F�;�M�M�?�M���Q�C�N�B���N�B�?���%�.�%�Mowl:Thing �;�H�>owl:Nothing �;�L�?���;�P�;�C�F�;�<�F�?���C�H���+�3�(�������;�M
�<�O�C�F�N�
�C�H���=�F�;�M�M�?�M���Q�C�N�B���;���J�L�?�>�?�@�C�H�?�>���M�?�G�;�H�N�C�=�M��

�Y �0�B�?���=�F�;�M�M���Q�C�N�B���%�.�%owl:Thing �L�?�J�L�?�M�?�H�N�M���N�B�?���M�?�N���I�@���;�F�F���C�H�>�C�P�C�>�O�;�F�M�������%�H���N�B�?
� �(���F�C�N�?�L�;�N�O�L�?���N�B�C�M���C�M���I�@�N�?�H���=�;�F�F�?�>���N�B�?���N�I�J���=�I�H�=�?�J�N����

�Y �0�B�?���=�F�;�M�M���Q�C�N�B���%�.�%owl:Nothing �L�?�J�L�?�M�?�H�N�M���N�B�?���?�G�J�N�S���M�?�N�������%�H���N�B�?��� �(
�F�C�N�?�L�;�N�O�L�?���N�B�C�M���C�M���I�@�N�?�H���=�;�F�F�?�>���N�B�?���<�I�N�N�I�G���=�I�H�=�?�J�N����

�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���I�N�B�?�L���N�B�;�Howl:Thing �;�H�>owl:Nothing must not
�<�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���=�F�;�M�M�?�M���C�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S��

Example:

���F�;�M�M�?�Ma:Child �;�H�>a:Person �=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���N�B�?���M�?�N���I�@���;�F�F���=�B�C�F�>�L�?�H
�;�H�>���J�?�L�M�I�H�M�	���L�?�M�J�?�=�N�C�P�?�F�S�	���C�H���N�B�?���;�J�J�F�C�=�;�N�C�I�H���>�I�G�;�C�H�	���;�H�>���N�B�?�S���=�;�H���<�?���O�M�?�>���C�H���;�H
�;�R�C�I�G���M�O�=�B���;�M���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�?��

SubClassOf( a:Child a:Person ) �!�;�=�B���=�B�C�F�>���C�M���;���J�?�L�M�I�H��

��������� �;�N�;�N�S�J�?�M

Datatypes �;�L�?���?�H�N�C�N�C�?�M���N�B�;�N���L�?�@�?�L���N�I���M�?�N�M���I�@���>�;�N�;���P�;�F�O�?�M�����0�B�O�M�	���>�;�N�;�N�S�J�?�M���;�L�?
�;�H�;�F�I�A�I�O�M���N�I���=�F�;�M�M�?�M�	���N�B�?���G�;�C�H���>�C�@�@�?�L�?�H�=�?���<�?�C�H�A���N�B�;�N���N�B�?���@�I�L�G�?�L���=�I�H�N�;�C�H���>�;�N�;���P�;�F�O�?�M
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�M�O�=�B���;�M���M�N�L�C�H�A�M���;�H�>���H�O�G�<�?�L�M�	���L�;�N�B�?�L���N�B�;�H���C�H�>�C�P�C�>�O�;�F�M����� �;�N�;�N�S�J�?�M���;�L�?���;���E�C�H�>���I�@���>�;�N�;
�L�;�H�A�?�	���Q�B�C�=�B���;�F�F�I�Q�M���N�B�?�G���N�I���<�?���O�M�?�>���C�H���L�?�M�N�L�C�=�N�C�I�H�M�������M���?�R�J�F�;�C�H�?�>���C�H�/�?�=�N�C�I�H�����	���?�;�=�B
�>�;�N�;���L�;�H�A�?���C�M���;�M�M�I�=�C�;�N�?�>���Q�C�N�B���;�H���;�L�C�N�S�����@�I�L���>�;�N�;�N�S�J�?�M�	���N�B�?���;�L�C�N�S���C�M���;�F�Q�;�S�M���I�H�?�����0�B�?
�<�O�C�F�N�
�C�H���>�;�N�;�N�S�J�?rdfs:Literal �>�?�H�I�N�?�M���;�H�S���M�?�N���I�@���>�;�N�;���P�;�F�O�?�M���N�B�;�N���=�I�H�N�;�C�H�M���N�B�?���O�H�C�I�H
�I�@���N�B�?���P�;�F�O�?���M�J�;�=�?�M���I�@���;�F�F���>�;�N�;�N�S�J�?�M��

���H���%�.�%���O�M�?�>���N�I���C�>�?�H�N�C�@�S���;���>�;�N�;�N�S�J�?���C�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�Smust

�Y �<�?rdfs:Literal�	���I�L
�Y �C�>�?�H�N�C�@�S���;���>�;�N�;�N�S�J�?���C�H���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J�����M�?�?�/�?�=�N�C�I�H�������	���I�L
�Y �H�I�N���<�?���C�H���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���I�@���+�3�(���������M�?�?�/�?�=�N�C�I�H������������

�0�B�?���=�I�H�>�C�N�C�I�H�M���@�L�I�G���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B���;�H�>���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���I�H���>�;�N�;�N�S�J�?�M���C�H
�/�?�=�N�C�I�H�����������L�?�K�O�C�L�?���?�;�=�B���>�;�N�;�N�S�J�?���C�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S���N�I���<�?rdfs:Literal�	���I�H�?
�I�@���N�B�?���>�;�N�;�N�S�J�?�M���@�L�I�G�/�?�=�N�C�I�H�����	���I�L���;���>�;�N�;�N�S�J�?���>�?�@�C�H�?�>���<�S���G�?�;�H�M���I�@���;���>�;�N�;�N�S�J�?
�>�?�@�C�H�C�N�C�I�H�����M�?�?�/�?�=�N�C�I�H������������

Datatype := IRI

Example:

�0�B�?���>�;�N�;�N�S�J�?xsd:integer �>�?�H�I�N�?�M���N�B�?���M�?�N���I�@���;�F�F���C�H�N�?�A�?�L�M�����%�N���=�;�H���<�?���O�M�?�>���C�H���;�R�C�I�G�M
�M�O�=�B���;�M���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�?��

DataPropertyRange( a:hasAge
xsd:integer )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:hasAge �>�;�N�;
�J�L�I�J�?�L�N�S���C�Mxsd:integer��

���������+�<�D�?�=�N���,�L�I�J�?�L�N�C�?�M

Object properties �=�I�H�H�?�=�N���J�;�C�L�M���I�@���C�H�>�C�P�C�>�O�;�F�M��

ObjectProperty := IRI

�0�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���Q�C�N�B���N�B�?���%�.�%�Mowl:topObjectProperty �;�H�>
owl:bottomObjectProperty �;�L�?���;�P�;�C�F�;�<�F�?���C�H���+�3�(�������;�M���<�O�C�F�N�
�C�H���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���Q�C�N�B
�;���J�L�?�>�?�@�C�H�?�>���M�?�G�;�H�N�C�=�M��

�Y �0�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���Q�C�N�B���%�.�%owl:topObjectProperty �=�I�H�H�?�=�N�M���;�F�F���J�I�M�M�C�<�F�?
�J�;�C�L�M���I�@���C�H�>�C�P�C�>�O�;�F�M��

�Y �0�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���Q�C�N�B���%�.�%owl:bottomObjectProperty �>�I�?�M���H�I�N���=�I�H�H�?�=�N
�;�H�S���J�;�C�L���I�@���C�H�>�C�P�C�>�O�;�F�M��
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�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���I�N�B�?�L���N�B�;�Howl:topObjectProperty �;�H�>
owl:bottomObjectProperty must not �<�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���C�H���;�H���+�3�(
����� �(���I�H�N�I�F�I�A�S��

Example:

�0�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�Sa:parentOf �=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���N�B�?���J�;�L�?�H�N�B�I�I�>
�L�?�F�;�N�C�I�H�M�B�C�J���<�?�N�Q�?�?�H���C�H�>�C�P�C�>�O�;�F�M�����%�N���=�;�H���<�?���O�M�?�>���C�H���;�R�C�I�G�M���M�O�=�B���;�M���N�B�?���@�I�F�F�I�Q�C�H�A
�I�H�?��

ObjectPropertyAssertion(
a:parentOf a:Peter a:Chris ) �,�?�N�?�L���C�M���;���J�;�L�?�H�N���I�@�����B�L�C�M��

��������� �;�N�;���,�L�I�J�?�L�N�C�?�M

Data properties �=�I�H�H�?�=�N���C�H�>�C�P�C�>�O�;�F�M���Q�C�N�B���F�C�N�?�L�;�F�M�����%�H���M�I�G�?���E�H�I�Q�F�?�>�A�?���L�?�J�L�?�M�?�H�N�;�N�C�I�H
�M�S�M�N�?�G�M�	���@�O�H�=�N�C�I�H�;�F���>�;�N�;���J�L�I�J�?�L�N�C�?�M���;�L�?���=�;�F�F�?�>attributes��

DataProperty := IRI

�0�B�?���>�;�N�;���J�L�I�J�?�L�N�C�?�M���Q�C�N�B���N�B�?���%�.�%�Mowl:topDataProperty �;�H�>owl:bottomDataProperty
�;�L�?���;�P�;�C�F�;�<�F�?���C�H���+�3�(�������;�M���<�O�C�F�N�
�C�H���>�;�N�;���J�L�I�J�?�L�N�C�?�M���Q�C�N�B���;���J�L�?�>�?�@�C�H�?�>���M�?�G�;�H�N�C�=�M��

�Y �0�B�?���>�;�N�;���J�L�I�J�?�L�N�S���Q�C�N�B���%�.�%owl:topDataProperty �=�I�H�H�?�=�N�M���;�F�F���J�I�M�M�C�<�F�?
�C�H�>�C�P�C�>�O�;�F�M���Q�C�N�B���;�F�F���F�C�N�?�L�;�F�M��

�Y �0�B�?���>�;�N�;���J�L�I�J�?�L�N�S���Q�C�N�B���%�.�%owl:bottomDataProperty �>�I�?�M���H�I�N���=�I�H�H�?�=�N���;�H�S
�C�H�>�C�P�C�>�O�;�F���Q�C�N�B���;���F�C�N�?�L�;�F��

�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���I�N�B�?�L���N�B�;�Howl:topDataProperty �;�H�>
owl:bottomDataProperty must not �<�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���>�;�N�;���J�L�I�J�?�L�N�C�?�M���C�H���;�H���+�3�(����
� �(���I�H�N�I�F�I�A�S��

Example:

�0�B�?���>�;�N�;���J�L�I�J�?�L�N�Sa:hasName �=�;�H���<�?���O�M�?�>���N�I���;�M�M�I�=�C�;�N�?���;���H�;�G�?���Q�C�N�B���?�;�=�B
�J�?�L�M�I�H�����%�N���=�;�H���<�?���O�M�?�>���C�H���;�R�C�I�G�M���M�O�=�B���;�M���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�?��

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

�,�?�N�?�L���M���H�;�G�?���C�M"Peter
Griffin" ��
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�����������H�H�I�N�;�N�C�I�H���,�L�I�J�?�L�N�C�?�M

Annotation properties �=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���;�H�H�I�N�;�N�C�I�H���@�I�L���;�H���I�H�N�I�F�I�A�S�	���;�R�C�I�G�	
�I�L���;�H���%�.�%�����0�B�?���M�N�L�O�=�N�O�L�?���I�@���;�H�H�I�N�;�N�C�I�H�M���C�M���@�O�L�N�B�?�L���>�?�M�=�L�C�<�?�>���C�H�/�?�=�N�C�I�H�����
��

AnnotationProperty := IRI

�0�B�?���>�;�N�;���J�L�I�J�?�L�N�C�?�M���Q�C�N�B���N�B�?���%�.�%�M���F�C�M�N�?�>���<�?�F�I�Q���;�L�?���;�P�;�C�F�;�<�F�?���C�H���+�3�(�������;�M���<�O�C�F�N�
�C�H
�>�;�N�;���J�L�I�J�?�L�N�C�?�M���Q�C�N�B���;���J�L�?�>�?�@�C�H�?�>���M�?�G�;�H�N�C�=�M��

�Y �0�B�?rdfs:label �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���%�.�%���Q�C�N�B���;
�B�O�G�;�H�
�L�?�;�>�;�<�F�?���F�;�<�?�F��

�Y �0�B�?rdfs:comment �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���%�.�%���Q�C�N�B
�;���B�O�G�;�H�
�L�?�;�>�;�<�F�?���=�I�G�G�?�H�N��

�Y �0�B�?rdfs:seeAlso �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���%�.�%���Q�C�N�B
�;�H�I�N�B�?�L���%�.�%���M�O�=�B���N�B�;�N���N�B�?���F�;�N�N�?�L���J�L�I�P�C�>�?�M���;�>�>�C�N�C�I�H�;�F���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���N�B�?
�@�I�L�G�?�L��

�Y �0�B�?rdfs:isDefinedBy �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���%�.�%
�Q�C�N�B���;�H�I�N�B�?�L���%�.�%���M�O�=�B���N�B�;�N���N�B�?���F�;�N�N�?�L���J�L�I�P�C�>�?�M���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���N�B�?
�>�?�@�C�H�C�N�C�I�H���I�@���N�B�?���@�I�L�G�?�L�����N�B�?���Q�;�S���C�H���Q�B�C�=�B���N�B�C�M���C�H�@�I�L�G�;�N�C�I�H���C�M���J�L�I�P�C�>�?�>���C�M���H�I�N
�>�?�M�=�L�C�<�?�>���<�S���N�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H��

�Y ���H���;�H�H�I�N�;�N�C�I�H���Q�C�N�B���N�B�?owl:deprecated �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���;�H�>���N�B�?���P�;�F�O�?
�?�K�O�;�F���N�I"true"^^ xsd:boolean �=�;�H���<�?���O�M�?�>���N�I���M�J�?�=�C�@�S���N�B�;�N���;�H���%�.�%���C�M
�>�?�J�L�?�=�;�N�?�>��

�Y �0�B�?owl:versionInfo �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���=�;�H���<�?���O�M�?�>���N�I���J�L�I�P�C�>�?���;�H���%�.�%
�Q�C�N�B���;���M�N�L�C�H�A���N�B�;�N���>�?�M�=�L�C�<�?�M���N�B�?���%�.�%���M���P�?�L�M�C�I�H��

�Y �0�B�?owl:priorVersion �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���C�M���>�?�M�=�L�C�<�?�>���C�H���G�I�L�?���>�?�N�;�C�F���C�H
�/�?�=�N�C�I�H����������

�Y �0�B�?owl:backwardCompatibleWith �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���C�M���>�?�M�=�L�C�<�?�>���C�H
�G�I�L�?���>�?�N�;�C�F���C�H�/�?�=�N�C�I�H����������

�Y �0�B�?owl:incompatibleWith �;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���C�M���>�?�M�=�L�C�<�?�>���C�H���G�I�L�?���>�?�N�;�C�F
�C�H�/�?�=�N�C�I�H����������

�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�S���I�N�B�?�L���N�B�;�H���N�B�?���I�H�?�M���F�C�M�N�?�>���;�<�I�P�?must not �<�?
�O�M�?�>���N�I���C�>�?�H�N�C�@�S���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M���C�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S��

Example:

�0�B�?���=�I�G�G�?�H�N���J�L�I�P�C�>�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���;�H�H�I�N�;�N�C�I�H���;�M�M�?�L�N�C�I�H���;�R�C�I�G���G�C�A�B�N�	���@�I�L
�?�R�;�G�J�F�?�	���<�?���O�M�?�>���<�S���;�H���+�3�(�������N�I�I�F���N�I���>�C�M�J�F�;�S���;�>�>�C�N�C�I�H�;�F���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���N�B�?
�%�.�%a:Peter��

AnnotationAssertion(
rdfs:comment a:Peter "The

�0�B�C�M���;�R�C�I�G���J�L�I�P�C�>�?�M���;���=�I�G�G�?�H�N
�@�I�L���N�B�?���%�.�%a:Peter��
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father of the Griffin family
from Quahog." )

���������%�H�>�C�P�C�>�O�;�F�M

Individuals �C�H���N�B�?���+�3�(�������M�S�H�N�;�R���L�?�J�L�?�M�?�H�N���;�=�N�O�;�F���I�<�D�?�=�N�M���@�L�I�G���N�B�?���>�I�G�;�C�H�����0�B�?�L�?
�;�L�?���N�Q�I���N�S�J�?�M���I�@���C�H�>�C�P�C�>�O�;�F�M���C�H���N�B�?���M�S�H�N�;�R���I�@���+�3�(������Named individuals �;�L�?���A�C�P�?�H���;�H
�?�R�J�F�C�=�C�N���H�;�G�?���N�B�;�N���=�;�H���<�?���O�M�?�>���C�H���;�H�S���I�H�N�I�F�I�A�S���N�I���L�?�@�?�L���N�I���N�B�?���M�;�G�?���I�<�D�?�=�N��
Anonymous individuals �>�I���H�I�N���B�;�P�?���;���A�F�I�<�;�F���H�;�G�?���;�H�>���;�L�?���N�B�O�M���F�I�=�;�F���N�I���N�B�?
�I�H�N�I�F�I�A�S���N�B�?�S���;�L�?���=�I�H�N�;�C�H�?�>���C�H��

Individual := NamedIndividual | AnonymousIndividual

5.6.1 Named Individuals

Named individuals �;�L�?���C�>�?�H�N�C�@�C�?�>���O�M�C�H�A���;�H���%�.�%�����/�C�H�=�?���N�B�?�S���;�L�?���A�C�P�?�H���;�H���%�.�%�	���H�;�G�?�>
�C�H�>�C�P�C�>�O�;�F�M���;�L�?���?�H�N�C�N�C�?�M��

�%�.�%�M���@�L�I�G���N�B�?���L�?�M�?�L�P�?�>���P�I�=�;�<�O�F�;�L�Smust not �<�?���O�M�?�>���N�I���C�>�?�H�N�C�@�S���H�;�G�?�>���C�H�>�C�P�C�>�O�;�F�M���C�H
�;�H���+�3�(������� �(���I�H�N�I�F�I�A�S��

NamedIndividual := IRI

Example:

�0�B�?���C�H�>�C�P�C�>�O�;�Fa:Peter �=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���;���J�;�L�N�C�=�O�F�;�L���J�?�L�M�I�H�����%�N���=�;�H���<�?
�O�M�?�>���C�H���;�R�C�I�G�M���M�O�=�B���;�M���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�?��

ClassAssertion( a:Person
a:Peter ) �,�?�N�?�L���C�M���;���J�?�L�M�I�H��

5.6.2 Anonymous Individuals

�%�@���;�H���C�H�>�C�P�C�>�O�;�F���C�M���H�I�N���?�R�J�?�=�N�?�>���N�I���<�?���O�M�?�>���I�O�N�M�C�>�?���;���J�;�L�N�C�=�O�F�;�L���I�H�N�I�F�I�A�S�	���I�H�?���=�;�H
�O�M�?���;�Hanonymous individual�	���Q�B�C�=�B���C�M���C�>�?�H�N�C�@�C�?�>���<�S���;���F�I�=�;�F���H�I�>�?���%� ���L�;�N�B�?�L���N�B�;�H���;
�A�F�I�<�;�F���%�.�%�������H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���;�L�?���;�H�;�F�I�A�I�O�M���N�I���<�F�;�H�E���H�I�>�?�M���C�H���.� �"���7RDF
Concepts�8��
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AnonymousIndividual := nodeID

Example:

���H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���=�;�H���<�?���O�M�?�>�	���@�I�L���?�R�;�G�J�F�?�	���N�I���L�?�J�L�?�M�?�H�N���I�<�D�?�=�N�M���Q�B�I�M�?
�C�>�?�H�N�C�N�S���C�M���I�@���H�I���L�?�F�?�P�;�H�=�?�	���M�O�=�B���;�M���N�B�?���;�>�>�L�?�M�M���I�@���;���J�?�L�M�I�H��

ObjectPropertyAssertion(
a:livesAt a:Peter _:a1 )

�,�?�N�?�L���F�C�P�?�M���;�N���M�I�G�?�����O�H�E�H�I�Q�H��
�;�>�>�L�?�M�M��

ObjectPropertyAssertion(
a:city _:a1 a:Quahog )

�0�B�C�M���O�H�E�H�I�Q�H���;�>�>�L�?�M�M���C�M���C�H���N�B�?
�=�C�N�S���I�@���-�O�;�B�I�A���;�H�>������

ObjectPropertyAssertion(
a:state _:a1 a:RI ) �������C�H���N�B�?���M�N�;�N�?���I�@���.�B�I�>�?���%�M�F�;�H�>��

�/�J�?�=�C�;�F���N�L�?�;�N�G�?�H�N���C�M���L�?�K�O�C�L�?�>���C�H���=�;�M�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���Q�C�N�B���N�B�?���M�;�G�?���H�I�>�?���%� 
�I�=�=�O�L���C�H���N�Q�I���>�C�@�@�?�L�?�H�N���I�H�N�I�F�I�A�C�?�M�����%�H���J�;�L�N�C�=�O�F�;�L�	���N�B�?�M�?���N�Q�I���C�H�>�C�P�C�>�O�;�F�M���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S
�?�K�O�C�P�;�F�?�H�N�����<�?�=�;�O�M�?���N�B�?�S���B�;�P�?���N�B�?���M�;�G�?���H�I�>�?���%� �������B�I�Q�?�P�?�L�	���N�B�?�S���;�L�?���H�I�N���N�L�?�;�N�?�>
�;�M���C�>�?�H�N�C�=�;�F���C�H���N�B�?���M�?�G�;�H�N�C�=�M���I�@���+�3�(���������<�?�=�;�O�M�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���;�L�?���F�I�=�;�F
�N�I���;�H���I�H�N�I�F�I�A�S���N�B�?�S���;�L�?���O�M�?�>���C�H�������0�B�?���F�;�N�N�?�L���C�M���;�=�B�C�?�P�?�>���<�Sstandardizing
anonymous individuals apart �Q�B�?�H���=�I�H�M�N�L�O�=�N�C�H�A���N�B�?���;�R�C�I�G���=�F�I�M�O�L�?���I�@���;�H���I�H�N�I�F�I�A�S
O�����C�@���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���Q�C�N�B���N�B�?���M�;�G�?���H�I�>�?���%� ���I�=�=�O�L���C�H���N�Q�I���>�C�@�@�?�L�?�H�N���I�H�N�I�F�I�A�C�?�M
�C�H���N�B�?���C�G�J�I�L�N���=�F�I�M�O�L�?���I�@O�	���N�B�?�H���I�H�?���I�@���N�B�?�M�?���C�H�>�C�P�C�>�O�;�F�Mmust �<�?���L�?�J�F�;�=�?�>���C�H���N�B�?
�;�R�C�I�G���=�F�I�M�O�L�?���I�@O �Q�C�N�B���;���@�L�?�M�B���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�����C���?���	���;�H���;�H�I�H�S�G�I�O�M
�C�H�>�C�P�C�>�O�;�F���Q�B�I�M�?���H�I�>�?���%� ���C�M���O�H�C�K�O�?���C�H���N�B�?���C�G�J�I�L�N���=�F�I�M�O�L�?���I�@O����

Example:

���M�M�O�G�?���N�B�;�N���I�H�N�I�F�I�A�C�?�MO1 �;�H�>O2 �<�I�N�B���O�M�?_:a5�	���;�H�>���N�B�;�NO1 �C�G�J�I�L�N�MO2��
���F�N�B�I�O�A�B���N�B�?�S���<�I�N�B���O�M�?���N�B�?���M�;�G�?���F�I�=�;�F���H�I�>�?���%� �	���N�B�?���C�H�>�C�P�C�>�O�;�F_:a5 �C�HO1 �G�;�S���<�?
�>�C�@�@�?�L�?�H�N���@�L�I�G���N�B�?���C�H�>�C�P�C�>�O�;�F_:a5 �C�HO2��

���N���N�B�?���F�?�P�?�F���I�@���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�	���C�H�>�C�P�C�>�O�;�F_:a5 �C�HO1 �C�M���M�N�L�O�=�N�O�L�;�F�F�S
�?�K�O�C�P�;�F�?�H�N���N�I���C�H�>�C�P�C�>�O�;�F_:a5 �C�HO2�����0�B�C�M���G�C�A�B�N���<�?���C�G�J�I�L�N�;�H�N�	���@�I�L���?�R�;�G�J�F�?�	���@�I�L
�N�I�I�F�M���N�B�;�N���O�M�?���M�N�L�O�=�N�O�L�;�F���?�K�O�C�P�;�F�?�H�=�?���N�I���>�?�@�C�H�?���N�B�?���M�?�G�;�H�N�C�=�M���I�@���;�R�C�I�G���L�?�N�L�;�=�N�C�I�H��

�%�H���I�L�>�?�L���N�I���?�H�M�O�L�?���N�B�;�N���N�B�?�M�?���C�H�>�C�P�C�>�O�;�F�M���;�L�?���N�L�?�;�N�?�>���>�C�@�@�?�L�?�H�N�F�S���<�S���N�B�?���M�?�G�;�H�N�C�=�M
�N�B�?�S���;�L�?���M�N�;�H�>�;�L�>�C�T�?�>���;�J�;�L�N���Q�B�?�H���=�I�G�J�O�N�C�H�A���N�B�?���;�R�C�I�G���=�F�I�M�O�L�?���I�@O1 �`���?�C�N�B�?�L
_:a5 �C�HO1 �C�M���L�?�J�F�;�=�?�>���Q�C�N�B���;���@�L�?�M�B���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�	���I�L���N�B�C�M���C�M���>�I�H�?���@�I�L_:a5
�C�HO2��

���������(�C�N�?�L�;�F�M

Literals �L�?�J�L�?�M�?�H�N���>�;�N�;���P�;�F�O�?�M���M�O�=�B���;�M���J�;�L�N�C�=�O�F�;�L���M�N�L�C�H�A�M���I�L���C�H�N�?�A�?�L�M�����0�B�?�S���;�L�?
�;�H�;�F�I�A�I�O�M���N�I���N�S�J�?�>���.� �"���F�C�N�?�L�;�F�M���7RDF Concepts�8���;�H�>���=�;�H���;�F�M�I���<�?���O�H�>�?�L�M�N�I�I�>���;�M
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�C�H�>�C�P�C�>�O�;�F�M���>�?�H�I�N�C�H�A���>�;�N�;���P�;�F�O�?�M�����!�;�=�B���F�C�N�?�L�;�F���=�I�H�M�C�M�N�M���I�@���;���F�?�R�C�=�;�F���@�I�L�G�	���Q�B�C�=�B���C�M���;
�M�N�L�C�H�A�	���;�H�>���;���>�;�N�;�N�S�J�?�����N�B�?���>�;�N�;�N�S�J�?�M���M�O�J�J�I�L�N�?�>���C�H���+�3�(�������;�L�?���>�?�M�=�L�C�<�?�>���C�H���G�I�L�?
�>�?�N�;�C�F���C�H�/�?�=�N�C�I�H�������������F�C�N�?�L�;�F���=�I�H�M�C�M�N�C�H�A���I�@���;���F�?�R�C�=�;�F���@�I�L�G"abc" �;�H�>���;���>�;�N�;�N�S�J�?
�C�>�?�H�N�C�@�C�?�>���<�S���N�B�?���%�.�%datatypeIRI �C�M���Q�L�C�N�N�?�H���;�M"abc"^^ datatypeIRI ��
�"�O�L�N�B�?�L�G�I�L�?�	���F�C�N�?�L�;�F�M���Q�B�I�M�?���>�;�N�;�N�S�J�?���C�Mrdf:PlainLiteral �=�;�H���<�?���;�<�<�L�?�P�C�;�N�?�>���C�H
�@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���;�M���J�F�;�C�H���.� �"���F�C�N�?�L�;�F�M���7RDF Concepts�8��
�0�B�?�M�?���;�<�<�L�?�P�C�;�N�C�I�H�M���;�L�?���J�O�L�?�F�S���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N�M���;�H�>���;�L�?���N�B�O�M���H�I�N���L�?�@�F�?�=�N�?�>���C�H���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(���������0�B�?���I�<�M�?�L�P�;�<�F�?���<�?�B�;�P�C�I�L���I�@���+�3�(����
�C�G�J�F�?�G�?�H�N�;�N�C�I�Hmust �<�?���;�M���C�@���N�B�?�M�?���M�B�I�L�N�=�O�N�M���Q�?�L�?���?�R�J�;�H�>�?�>���>�O�L�C�H�A���J�;�L�M�C�H�A��

�Y �(�C�N�?�L�;�F�M���I�@���N�B�?���@�I�L�G"abc@"^^ rdf:PlainLiteral should �<�?
�;�<�<�L�?�P�C�;�N�?�>���C�H���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M���N�I"abc"
�Q�B�?�H�?�P�?�L���J�I�M�M�C�<�F�?��

�Y �(�C�N�?�L�;�F�M���I�@���N�B�?���@�I�L�G"abc@langTag"^^ rdf:PlainLiteral �Q�B�?�L�?
"langTag" �C�M���H�I�N���?�G�J�N�Sshould �<�?���;�<�<�L�?�P�C�;�N�?�>���C�H���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R
�>�I�=�O�G�?�H�N�M���N�I"abc"@langTag �Q�B�?�H�?�P�?�L���J�I�M�M�C�<�F�?��

�0�B�?���F�?�R�C�=�;�F���@�I�L�G���I�@���?�;�=�B���F�C�N�?�L�;�F���I�=�=�O�L�L�C�H�A���C�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�Smust �<�?�F�I�H�A���N�I
�N�B�?���F�?�R�C�=�;�F���M�J�;�=�?���I�@���N�B�?���F�C�N�?�L�;�F���M���>�;�N�;�N�S�J�?��

Literal := typedLiteral | stringLiteralNoLanguage |
stringLiteralWithLanguage
typedLiteral := lexicalForm '^^' Datatype
lexicalForm := quotedString
stringLiteralNoLanguage := quotedString
stringLiteralWithLanguage := quotedString languageTag

Example:

"1"^^ xsd:integer �C�M���;���F�C�N�?�L�;�F���N�B�;�N���L�?�J�L�?�M�?�H�N�M���N�B�?���C�H�N�?�A�?�L������

Example:

"Family Guy" �C�M���;�H���;�<�<�L�?�P�C�;�N�C�I�H���@�I�L"Family Guy@"^^ rdf:PlainLiteral
�`���;���F�C�N�?�L�;�F���Q�C�N�B���N�B�?���F�?�R�C�=�;�F���@�I�L�G"Family Guy@" �;�H�>���N�B�?���>�;�N�;�N�S�J�?
rdf:PlainLiteral �`���Q�B�C�=�B���>�?�H�I�N�?�M���;���M�N�L�C�H�A"Family Guy" �Q�C�N�B�I�O�N���;���F�;�H�A�O�;�A�?
�N�;�A��

�"�O�L�N�B�?�L�G�I�L�?�	"Padre de familia"@es �C�M���;�H���;�<�<�L�?�P�C�;�N�C�I�H���@�I�L���N�B�?���F�C�N�?�L�;�F
"Padre de familia@es"^^ rdf:PlainLiteral �	���Q�B�C�=�B���>�?�H�I�N�?�M���;���J�;�C�L
�=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���M�N�L�C�H�A"Padre de familia" �;�H�>���N�B�?���F�;�H�A�O�;�A�?���N�;�Aes ��
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�0�Q�I���F�C�N�?�L�;�F�M���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@���;�H�>���I�H�F�S���C�@���<�I�N�B���N�B�?���F�?�R�C�=�;�F���@�I�L�G���;�H�>���N�B�?
�>�;�N�;�N�S�J�?���;�L�?���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N�����N�B�;�N���C�M�	���F�C�N�?�L�;�F�M���>�?�H�I�N�C�H�A���N�B�?���M�;�G�?���>�;�N�;���P�;�F�O�?
�;�L�?���M�N�L�O�=�N�O�L�;�F�F�S���>�C�@�@�?�L�?�H�N���C�@���?�C�N�B�?�L���N�B�?�C�L���F�?�R�C�=�;�F���@�I�L�G���I�L���N�B�?���>�;�N�;�N�S�J�?���C�M���>�C�@�@�?�L�?�H�N��

Example:

�!�P�?�H���N�B�I�O�A�B���F�C�N�?�L�;�F�M"1"^^ xsd:integer �;�H�>"+1"^^ xsd:integer �;�L�?
�C�H�N�?�L�J�L�?�N�?�>���;�M���N�B�?���C�H�N�?�A�?�L�����	���N�B�?�M�?���N�Q�I���F�C�N�?�L�;�F�M���;�L�?���H�I�N���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N
�<�?�=�;�O�M�?���N�B�?�C�L���F�?�R�C�=�;�F���@�I�L�G�M���;�L�?���H�I�N���C�>�?�H�N�C�=�;�F�����/�C�G�C�F�;�L�F�S�	"1"^^ xsd:integer �;�H�>
"1"^^xsd:positiveInteger �;�L�?���H�I�N���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���<�?�=�;�O�M�?���N�B�?�C�L
�>�;�N�;�N�S�J�?�M���;�L�?���H�I�N���C�>�?�H�N�C�=�;�F��

���������!�H�N�C�N�S��� �?�=�F�;�L�;�N�C�I�H�M���;�H�>���0�S�J�C�H�A

�!�;�=�B���%�.�%I �O�M�?�>���C�H���;�H���+�3�(�������I�H�N�I�F�I�A�SO �=�;�H���<�?�	���;�H�>���M�I�G�?�N�C�G�?�M���?�P�?�H���H�?�?�>�M���N�I���<�?�	
�>�?�=�F�;�L�?�>���C�HO�����L�I�O�A�B�F�S���M�J�?�;�E�C�H�A�	���N�B�C�M���G�?�;�H�M���N�B�;�N���N�B�?���;�R�C�I�G���=�F�I�M�O�L�?���I�@O �G�O�M�N
�=�I�H�N�;�C�H���;�H���;�J�J�L�I�J�L�C�;�N�?���>�?�=�F�;�L�;�N�C�I�H���@�I�LI���������>�?�=�F�;�L�;�N�C�I�H���@�I�LI �C�HO �M�?�L�P�?�M���N�Q�I
�J�O�L�J�I�M�?�M��

�Y �����>�?�=�F�;�L�;�N�C�I�H���M�;�S�M���N�B�;�NI �?�R�C�M�N�M���`���N�B�;�N���C�M�	���C�N���M�;�S�M���N�B�;�NI �C�M���J�;�L�N���I�@���N�B�?
�P�I�=�;�<�O�F�;�L�S���I�@O��

�Y �����>�?�=�F�;�L�;�N�C�I�H���;�M�M�I�=�C�;�N�?�M���Q�C�N�BI �;�H���?�H�N�C�N�S���N�S�J�?���`���N�B�;�N���C�M�	���C�N���M�;�S�M���Q�B�?�N�B�?�LI �C�M
�O�M�?�>���C�HO �;�M���;���=�F�;�M�M�	���>�;�N�;�N�S�J�?�	���I�<�D�?�=�N���J�L�I�J�?�L�N�S�	���>�;�N�;���J�L�I�J�?�L�N�S�	���;�H�H�I�N�;�N�C�I�H
�J�L�I�J�?�L�N�S�	���;�H���C�H�>�C�P�C�>�O�;�F�	���I�L���;���=�I�G�<�C�H�;�N�C�I�H���N�B�?�L�?�I�@��

Example:

���H���I�H�N�I�F�I�A�S���G�C�A�B�N���=�I�H�N�;�C�H���;���=�F�;�M�M���>�?�=�F�;�L�;�N�C�I�H���@�I�L���N�B�?���%�.�%a:Person�����/�O�=�B���;
�>�?�=�F�;�L�;�N�C�I�H���C�H�N�L�I�>�O�=�?�M���N�B�?���=�F�;�M�Ma:Person �C�H�N�I���N�B�?���I�H�N�I�F�I�A�S�	���;�H�>���C�N���M�N�;�N�?�M���N�B�;�N���N�B�?
�%�.�%a:Person �C�M���O�M�?�>���N�I���H�;�G�?���;���=�F�;�M�M���C�H���N�B�?���I�H�N�I�F�I�A�S�������H���I�H�N�I�F�I�A�S���?�>�C�N�I�L���G�C�A�B�N
�O�M�?���>�?�=�F�;�L�;�N�C�I�H�M���N�I���C�G�J�F�?�G�?�H�N���@�O�H�=�N�C�I�H�M���M�O�=�B���;�M�������>�>���*�?�Q�����F�;�M�M����

�%�H���+�3�(�����	���>�?�=�F�;�L�;�N�C�I�H�M���;�L�?���;���N�S�J�?���I�@���;�R�C�I�G�����N�B�O�M�	���N�I���>�?�=�F�;�L�?���;�H���?�H�N�C�N�S���C�H���;�H
�I�H�N�I�F�I�A�S�	���I�H�?���=�;�H���M�C�G�J�F�S���C�H�=�F�O�>�?���N�B�?���;�J�J�L�I�J�L�C�;�N�?���;�R�C�I�G���C�H���N�B�?���I�H�N�I�F�I�A�S�����0�B�?�M�?
�;�R�C�I�G�M���;�L�?���H�I�H�F�I�A�C�=�;�F���C�H���N�B�?���M�?�H�M�?���N�B�;�N���N�B�?�S���>�I���H�I�N���;�@�@�?�=�N���N�B�?���=�I�H�M�?�K�O�?�H�=�?�M���I�@���;�H
�+�3�(�������I�H�N�I�F�I�A�S�����0�B�?���M�N�L�O�=�N�O�L�?���I�@���?�H�N�C�N�S���>�?�=�F�;�L�;�N�C�I�H�M���C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?������
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Figure 3. �!�H�N�C�N�S��� �?�=�F�;�L�;�N�C�I�H�M���C�H���+�3�(����

Declaration := 'Declaration' '(' axiomAnnotations Entity ')'
Entity :=

'Class' '(' Class ')' |
'Datatype' '(' Datatype ')' |
'ObjectProperty' '(' ObjectProperty ')' |
'DataProperty' '(' DataProperty ')' |
'AnnotationProperty' '(' AnnotationProperty ')' |
'NamedIndividual' '(' NamedIndividual ')'

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M���M�N�;�N�?���N�B�;�N���N�B�?���%�.�%a:Person �C�M���O�M�?�>���;�M���;���=�F�;�M�M���;�H�>���N�B�;�N���N�B�?
�%�.�%a:Peter �C�M���O�M�?�>���;�M���;�H���C�H�>�C�P�C�>�O�;�F��

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

� �?�=�F�;�L�;�N�C�I�H�M���@�I�L���N�B�?���<�O�C�F�N�
�C�H���?�H�N�C�N�C�?�M���I�@���+�3�(�����	���F�C�M�N�?�>���C�H���0�;�<�F�?�����	���;�L�?���C�G�J�F�C�=�C�N�F�S
�J�L�?�M�?�H�N���C�H���?�P�?�L�S���+�3�(�������I�H�N�I�F�I�A�S��

Table 5. � �?�=�F�;�L�;�N�C�I�H�M���I�@�����O�C�F�N�
�%�H���!�H�N�C�N�C�?�M
Declaration( Class( owl:Thing ) )

Declaration( Class( owl:Nothing ) )

Declaration( ObjectProperty( owl:topObjectProperty ) )

Declaration( ObjectProperty( owl:bottomObjectProperty ) )

Declaration( DataProperty( owl:topDataProperty ) )

Declaration( DataProperty( owl:bottomDataProperty ) )

Declaration( Datatype( rdfs:Literal ) )

Declaration(
Datatype( I ) )

for each IRI I of a datatype in the
OWL 2 datatype map (see Section 4 )
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Declaration(
AnnotationProperty( I
) )

for each IRI I of a built-in
annotation property listed in Section
5.5

5.8.1 Typing Constraints of OWL 2 DL

�(�?�NAx �<�?���;���M�?�N���I�@���;�R�C�I�G�M�������H���%�.�%I �C�Mdeclared �N�I���<�?���I�@���N�S�J�?T �C�HAx �C�@���;���>�?�=�F�;�L�;�N�C�I�H
�;�R�C�I�G���I�@���N�S�J�?T �@�I�LI �C�M���=�I�H�N�;�C�H�?�>���C�HAx �I�L���C�H���N�B�?���M�?�N���I�@���<�O�C�F�N�
�C�H���>�?�=�F�;�L�;�N�C�I�H�M���F�C�M�N�?�>���C�H
�0�;�<�F�?���������0�B�?���M�?�NAx �M�;�N�C�M�@�C�?�M���N�B�?typing constraints �I�@���+�3�(������� �(���C�@���;�F�F���I�@���N�B�?
�@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M���;�L�?���M�;�N�C�M�@�C�?�>��

�Y �,�L�I�J�?�L�N�S���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M��
�c �%�@���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���Q�C�N�B���;�H���%�.�%I �I�=�=�O�L�M���C�H���M�I�G�?���;�R�C�I�G���C�HAx�	

�N�B�?�HI �C�M���>�?�=�F�;�L�?�>���C�HAx �;�M���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S��
�c �%�@���;���>�;�N�;���J�L�I�J�?�L�N�S���Q�C�N�B���;�H���%�.�%I �I�=�=�O�L�M���C�H���M�I�G�?���;�R�C�I�G���C�HAx�	���N�B�?�HI

�C�M���>�?�=�F�;�L�?�>���C�HAx �;�M���;���>�;�N�;���J�L�I�J�?�L�N�S��
�c �%�@���;�H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���Q�C�N�B���;�H���%�.�%I �I�=�=�O�L�M���C�H���M�I�G�?���;�R�C�I�G���C�H

Ax�	���N�B�?�HI �C�M���>�?�=�F�;�L�?�>���C�HAx �;�M���;�H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S��
�c �*�I���%�.�%I �C�M���>�?�=�F�;�L�?�>���C�HAx �;�M���<�?�C�H�A���I�@���G�I�L�?���N�B�;�H���I�H�?���N�S�J�?���I�@

�J�L�I�J�?�L�N�S�����N�B�;�N���C�M�	���H�II �C�M���>�?�=�F�;�L�?�>���C�HAx �N�I���<�?���<�I�N�B���I�<�D�?�=�N���;�H�>���>�;�N�;�	
�I�<�D�?�=�N���;�H�>���;�H�H�I�N�;�N�C�I�H�	���I�L���>�;�N�;���;�H�>���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S��

�Y ���F�;�M�M���>�;�N�;�N�S�J�?���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M��
�c �%�@���;���=�F�;�M�M���Q�C�N�B���;�H���%�.�%I �I�=�=�O�L�M���C�H���M�I�G�?���;�R�C�I�G���C�HAx�	���N�B�?�HI �C�M

�>�?�=�F�;�L�?�>���C�HAx �;�M���;���=�F�;�M�M��
�c �%�@���;���>�;�N�;�N�S�J�?���Q�C�N�B���;�H���%�.�%I �I�=�=�O�L�M���C�H���M�I�G�?���;�R�C�I�G���C�HAx�	���N�B�?�HI �C�M

�>�?�=�F�;�L�?�>���C�HAx �;�M���;���>�;�N�;�N�S�J�?��
�c �*�I���%�.�%I �C�M���>�?�=�F�;�L�?�>���C�Hax �N�I���<�?���<�I�N�B���;���=�F�;�M�M���;�H�>���;���>�;�N�;�N�S�J�?��

�0�B�?���;�R�C�I�G���=�F�I�M�O�L�?Ax �I�@���?�;�=�B���+�3�(������� �(���I�H�N�I�F�I�A�SO must �M�;�N�C�M�@�S���N�B�?���N�S�J�C�H�A
�=�I�H�M�N�L�;�C�H�N�M���I�@���+�3�(������� �(��

�0�B�?���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M���N�B�O�M���?�H�M�O�L�?���N�B�;�N���N�B�?���M�?�N�M���I�@���%�.�%�M���O�M�?�>���;�M���I�<�D�?�=�N�	���>�;�N�;�	���;�H�>
�;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�C�?�M���C�HO �;�L�?���>�C�M�D�I�C�H�N���;�H�>���N�B�;�N�	���M�C�G�C�F�;�L�F�S�	���N�B�?���M�?�N�M���I�@���%�.�%�M���O�M�?�>���;�M
�=�F�;�M�M�?�M���;�H�>���>�;�N�;�N�S�J�?�M���C�HO �;�L�?���>�C�M�D�I�C�H�N���;�M���Q�?�F�F�����0�B�?�M�?���=�I�H�M�N�L�;�C�H�N�M���;�L�?���O�M�?�>���@�I�L
�>�C�M�;�G�<�C�A�O�;�N�C�H�A���N�B�?���N�S�J�?�M���I�@���%�.�%�M���Q�B�?�H���L�?�;�>�C�H�A���I�H�N�I�F�I�A�C�?�M���@�L�I�G���?�R�N�?�L�H�;�F���N�L�;�H�M�@�?�L
�M�S�H�N�;�R�?�M�������F�F���I�N�B�?�L���>�?�=�F�;�L�;�N�C�I�H�M���;�L�?���I�J�N�C�I�H�;�F��

Example:

���H���%�.�%I �=�;�H���<�?���O�M�?�>���;�M���;�H���C�H�>�C�P�C�>�O�;�F���C�HO �?�P�?�H���C�@I �C�M���H�I�N���>�?�=�F�;�L�?�>���;�M���;�H
�C�H�>�C�P�C�>�O�;�F���C�HO��

� �?�=�F�;�L�;�N�C�I�H�M���;�L�?���I�@�N�?�H���I�G�C�N�N�?�>���C�H���N�B�?���?�R�;�G�J�F�?�M���C�H���N�B�C�M���>�I�=�O�G�?�H�N���C�H���=�;�M�?�M���Q�B�?�L�?���N�B�?
�N�S�J�?�M���I�@���?�H�N�C�N�C�?�M���;�L�?���=�F�?�;�L��
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5.8.2 Declaration Consistency

���F�N�B�I�O�A�B���>�?�=�F�;�L�;�N�C�I�H�M���;�L�?���H�I�N���;�F�Q�;�S�M���L�?�K�O�C�L�?�>�	���N�B�?�S���=�;�H���<�?���O�M�?�>���N�I���=�;�N�=�B���I�<�P�C�I�O�M
�?�L�L�I�L�M���C�H���I�H�N�I�F�I�A�C�?�M��

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S���?�L�L�I�H�?�I�O�M�F�S���L�?�@�?�L�M���N�I���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Petre �C�H�M�N�?�;�>���I�@���N�B�?
�C�H�>�C�P�C�>�O�;�Fa:Peter��

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

)

�0�B�?�L�?���C�M���H�I���Q�;�S���I�@���N�?�F�F�C�H�A���Q�B�?�N�B�?�La:Petre �Q�;�M���O�M�?�>���<�S���G�C�M�N�;�E�?�����%�@�	���C�H���=�I�H�N�L�;�M�N�	���;�F�F
�C�H�>�C�P�C�>�O�;�F�M���C�H���;�H���I�H�N�I�F�I�A�S���Q�?�L�?���<�S���=�I�H�P�?�H�N�C�I�H���L�?�K�O�C�L�?�>���N�I���<�?���>�?�=�F�;�L�?�>�	���N�B�C�M���?�L�L�I�L
�=�I�O�F�>���<�?���=�;�O�A�B�N���<�S���;���M�C�G�J�F�?���N�I�I�F��

���H���I�H�N�I�F�I�A�SO �C�M���M�;�C�>���N�I���B�;�P�?consistent declarations �C�@���?�;�=�B���%�.�%I �I�=�=�O�L�L�C�H�A���C�H���N�B�?
�;�R�C�I�G���=�F�I�M�O�L�?���I�@O �C�H���J�I�M�C�N�C�I�H���I�@���;�H���?�H�N�C�N�S���Q�C�N�B���;���N�S�J�?T �C�M���>�?�=�F�;�L�?�>���C�HO �;�M���B�;�P�C�H�A
�N�S�J�?T�����+�3�(�������I�H�N�I�F�I�A�C�?�M���;�L�?���H�I�N���L�?�K�O�C�L�?�>���N�I���B�;�P�?���=�I�H�M�C�M�N�?�H�N���>�?�=�F�;�L�;�N�C�I�H�M�����;�H
�I�H�N�I�F�I�A�Smay �<�?���O�M�?�>���?�P�?�H���C�@���C�N�M���>�?�=�F�;�L�;�N�C�I�H�M���;�L�?���H�I�N���=�I�H�M�C�M�N�?�H�N��

Example:

�0�B�?���I�H�N�I�F�I�A�S���@�L�I�G���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?���@�;�C�F�M���N�B�C�M���=�B�?�=�E��a:Petre �C�M���O�M�?�>���;�M���;�H
�C�H�>�C�P�C�>�O�;�F���<�O�N���N�B�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���>�?�=�F�;�L�?a:Petre �N�I���<�?���;�H���C�H�>�C�P�C�>�O�;�F�����%�H
�=�I�H�N�L�;�M�N�	���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S���M�;�N�C�M�@�C�?�M���N�B�C�M���=�I�H�>�C�N�C�I�H��

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

)

���������)�?�N�;�G�I�>�?�F�C�H�A

���H���%�.�%I �=�;�H���<�?���O�M�?�>���C�H���;�H���+�3�(�������I�H�N�I�F�I�A�S���N�I���L�?�@�?�L���N�I���G�I�L�?���N�B�;�H���I�H�?���N�S�J�?���I�@���?�H�N�C�N�S��
�/�O�=�B���O�M�;�A�?���I�@I �C�M���I�@�N�?�H���=�;�F�F�?�>metamodeling�	���<�?�=�;�O�M�?���C�N���=�;�H���<�?���O�M�?�>���N�I���M�N�;�N�?���@�;�=�N�M
�;�<�I�O�N���=�F�;�M�M�?�M���;�H�>���J�L�I�J�?�L�N�C�?�M���N�B�?�G�M�?�F�P�?�M�����%�H���M�O�=�B���=�;�M�?�M�	���N�B�?���?�H�N�C�N�C�?�M���N�B�;�N���M�B�;�L�?���N�B�?
�M�;�G�?���%�.�%I �M�B�I�O�F�>���<�?���O�H�>�?�L�M�N�I�I�>���;�M���>�C�@�@�?�L�?�H�N�����P�C�?�Q�M�����I�@���N�B�?���M�;�G�?���O�H�>�?�L�F�S�C�H�A���H�I�N�C�I�H
�C�>�?�H�N�C�@�C�?�>���<�S���N�B�?���%�.�%I��
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Example:

���I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

ClassAssertion( a:Species
a:Dog ) � �I�A���C�M���;���M�J�?�=�C�?�M��

�%�H���N�B�?���@�C�L�M�N���;�R�C�I�G�	���N�B�?���%�.�%a:Dog �C�M���O�M�?�>���;�M���;���=�F�;�M�M�	���Q�B�C�F�?���C�H���N�B�?���M�?�=�I�H�>���;�R�C�I�G�	���C�N
�C�M���O�M�?�>���;�M���;�H���C�H�>�C�P�C�>�O�;�F�����N�B�O�M�	���N�B�?���=�F�;�M�Ma:Species �;�=�N�M���;�M���;���G�?�N�;�=�F�;�M�M���@�I�L���N�B�?
�=�F�;�M�Ma:Dog�����0�B�?���C�H�>�C�P�C�>�O�;�Fa:Dog �;�H�>���N�B�?���=�F�;�M�Ma:Dog �M�B�I�O�F�>���<�?���O�H�>�?�L�M�N�I�I�>���;�M
�N�Q�I�����P�C�?�Q�M�����I�@���I�H�?���;�H�>���N�B�?���M�;�G�?���%�.�%���`a:Dog�����1�H�>�?�L���N�B�?���+�3�(������� �C�L�?�=�N
�/�?�G�;�H�N�C�=�M���7OWL 2 Direct Semantics�8�	���N�B�?�M�?���N�Q�I���P�C�?�Q�M���;�L�?���C�H�N�?�L�J�L�?�N�?�>
�C�H�>�?�J�?�H�>�?�H�N�F�S�����N�B�?���=�F�;�M�M���P�C�?�Q���I�@a:Dog �C�M���C�H�N�?�L�J�L�?�N�?�>���;�M���;���O�H�;�L�S���J�L�?�>�C�=�;�N�?�	���Q�B�C�F�?
�N�B�?���C�H�>�C�P�C�>�O�;�F���P�C�?�Q���I�@a:Dog �C�M���C�H�N�?�L�J�L�?�N�?�>���;�M���;���=�I�H�M�N�;�H�N��

���I�N�B���G�?�N�;�G�I�>�?�F�C�H�A���;�H�>���;�H�H�I�N�;�N�C�I�H�M���J�L�I�P�C�>�?���G�?�;�H�M���N�I���;�M�M�I�=�C�;�N�?���;�>�>�C�N�C�I�H�;�F
�C�H�@�I�L�G�;�N�C�I�H���Q�C�N�B���=�F�;�M�M�?�M���;�H�>���J�L�I�J�?�L�N�C�?�M�����0�B�?���@�I�F�F�I�Q�C�H�A���L�O�F�?�
�I�@�
�N�B�?�
�N�B�O�G�<���=�;�H���<�?
�O�M�?�>���N�I���>�?�N�?�L�G�C�H�?���Q�B�?�H���N�I���O�M�?���Q�B�C�=�B���=�I�H�M�N�L�O�=�N��

�Y �)�?�N�;�G�I�>�?�F�C�H�A���M�B�I�O�F�>���<�?���O�M�?�>���Q�B�?�H���N�B�?���C�H�@�I�L�G�;�N�C�I�H���;�N�N�;�=�B�?�>���N�I���?�H�N�C�N�C�?�M
�M�B�I�O�F�>���<�?���=�I�H�M�C�>�?�L�?�>���;���J�;�L�N���I�@���N�B�?���>�I�G�;�C�H��

�Y ���H�H�I�N�;�N�C�I�H�M���M�B�I�O�F�>���<�?���O�M�?�>���Q�B�?�H���N�B�?���C�H�@�I�L�G�;�N�C�I�H���;�N�N�;�=�B�?�>���N�I���?�H�N�C�N�C�?�M
�M�B�I�O�F�>���H�I�N���<�?���=�I�H�M�C�>�?�L�?�>���;���J�;�L�N���I�@���N�B�?���>�I�G�;�C�H���;�H�>���Q�B�?�H���C�N���M�B�I�O�F�>���H�I�N
�=�I�H�N�L�C�<�O�N�?���N�I���N�B�?���F�I�A�C�=�;�F���=�I�H�M�?�K�O�?�H�=�?�M���I�@���;�H���I�H�N�I�F�I�A�S��

Example:

���I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

ClassAssertion( a:PetAnimals
a:Dog ) � �I�A�M���;�L�?���J�?�N���;�H�C�G�;�F�M��

AnnotationAssertion( a:addedBy
a:Dog "Seth MacFarlane" )

�0�B�?���%�.�%a:Dog �B�;�M���<�?�?�H���;�>�>�?�>
�N�I���N�B�?���I�H�N�I�F�I�A�S���<�S���/�?�N�B
�)�;�=�"�;�L�F�;�H�?��

�0�B�?���@�;�=�N�M���N�B�;�N�����L�C�;�H���C�M���;���>�I�A���;�H�>���N�B�;�N���>�I�A�M���;�L�?���J�?�N���;�H�C�G�;�F�M���;�L�?���M�N�;�N�?�G�?�H�N�M���;�<�I�O�N
�N�B�?���>�I�G�;�C�H�����0�B�?�L�?�@�I�L�?�	���N�B�?�M�?���@�;�=�N�M���;�L�?���L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���;�<�I�P�?���I�H�N�I�F�I�A�S���P�C�;
�G�?�N�;�G�I�>�?�F�C�H�A�����%�H���=�I�H�N�L�;�M�N�	���N�B�?���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���Q�B�I���;�>�>�?�>���N�B�?���%�.�%a:Dog �N�I���N�B�?
�I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���>�?�M�=�L�C�<�?���N�B�?���;�=�N�O�;�F���>�I�G�;�C�H�	���<�O�N���G�C�A�B�N���<�?���C�H�N�?�L�?�M�N�C�H�A���@�L�I�G���;
�G�;�H�;�A�?�G�?�H�N���J�I�C�H�N���I�@���P�C�?�Q�����0�B�?�L�?�@�I�L�?�	���N�B�C�M���C�H�@�I�L�G�;�N�C�I�H���C�M���L�?�J�L�?�M�?�H�N�?�>���O�M�C�H�A���;�H
�;�H�H�I�N�;�N�C�I�H��
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�����,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M

�,�L�I�J�?�L�N�C�?�M���=�;�H���<�?���O�M�?�>���C�H���+�3�(�������N�I���@�I�L�G���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M��

���������+�<�D�?�=�N���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M

�+�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���=�;�H���<�S���O�M�?�>���C�H���+�3�(�������N�I���@�I�L�G���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�����0�B�?�S
�;�L�?���L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������<�S
ObjectPropertyExpression �	���;�H�>���N�B�?�C�L���M�N�L�O�=�N�O�L�?���C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?������

Figure 4. �+�<�D�?�=�N���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����

���M���I�H�?���=�;�H���M�?�?���@�L�I�G���N�B�?���@�C�A�O�L�?�	���+�3�(�������M�O�J�J�I�L�N�M���I�H�F�S���N�Q�I���E�C�H�>�M���I�@���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�M�����+�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���;�L�?���N�B�?���M�C�G�J�F�?�M�N���@�I�L�G���I�@���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�M�	���;�H�>���C�H�P�?�L�M�?���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���;�F�F�I�Q���@�I�L���<�C�>�C�L�?�=�N�C�I�H�;�F���H�;�P�C�A�;�N�C�I�H���C�H���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�M���;�H�>���;�R�C�I�G�M��

ObjectPropertyExpression := ObjectProperty | InverseObjectProperty

6.1.1 Inverse Object Properties

���H���C�H�P�?�L�M�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HObjectInverseOf( P ) �=�I�H�H�?�=�N�M���;�H
�C�H�>�C�P�C�>�O�;�FI 1 �Q�C�N�BI 2 �C�@���;�H�>���I�H�F�S���C�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�SP �=�I�H�H�?�=�N�MI 2 �Q�C�N�BI 1��

InverseObjectProperty := 'ObjectInverseOf' '(' ObjectProperty ')'

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

�0�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Stewie �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���N�Ia:Peter��

ObjectInverseOf( a:fatherOf )

��������� �;�N�;���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M

�"�I�L���M�S�G�G�?�N�L�S���Q�C�N�B���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(
�����;�F�M�I���C�H�N�L�I�>�O�=�?�M���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?���������0�B�?���I�H�F�S
�;�F�F�I�Q�?�>���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���;���>�;�N�;���J�L�I�J�?�L�N�S�����N�B�O�M�	DataPropertyExpression
�C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������=�;�H���<�?���M�?�?�H���;�M���;���J�F�;�=�?�
�B�I�F�>�?�L���@�I�L���J�I�M�M�C�<�F�?
�@�O�N�O�L�?���?�R�N�?�H�M�C�I�H�M��

Figure 5. � �;�N�;���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����

DataPropertyExpression := DataProperty

����� �;�N�;���.�;�H�A�?�M

� �;�N�;�N�S�J�?�M�	���M�O�=�B���;�Mxsd:string �I�Lxsd:integer�	���;�H�>���F�C�N�?�L�;�F�M���M�O�=�B���;�M���������9�9xsd:integer�	
�=�;�H���<�?���O�M�?�>���N�I���?�R�J�L�?�M�M���>�;�N�;���L�;�H�A�?�M���`���M�?�N�M���I�@���N�O�J�F�?�M���I�@���F�C�N�?�L�;�F�M�	���Q�B�?�L�?���N�O�J�F�?�M
�=�I�H�M�C�M�N�C�H�A���I�@���I�H�F�S���I�H�?���F�C�N�?�L�;�F���;�L�?���C�>�?�H�N�C�@�C�?�>���Q�C�N�B���N�B�?���F�C�N�?�L�;�F���C�N�M�?�F�@�����!�;�=�B���>�;�N�;���L�;�H�A�?���C�M
�;�M�M�I�=�C�;�N�?�>���Q�C�N�B���;���J�I�M�C�N�C�P�?���;�L�C�N�S�	���Q�B�C�=�B���>�?�N�?�L�G�C�H�?�M���N�B�?���M�C�T�?���I�@���N�B�?���N�O�J�F�?�M���C�H���N�B�?���>�;�N�;
�L�;�H�A�?�������F�F���>�;�N�;�N�S�J�?�M���B�;�P�?���;�L�C�N�S���I�H�?�����0�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H���=�O�L�L�?�H�N�F�S���>�I�?�M���H�I�N���>�?�@�C�H�?
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�>�;�N�;���L�;�H�A�?�M���I�@���;�L�C�N�S���G�I�L�?���N�B�;�H���I�H�?�����B�I�Q�?�P�?�L�	���<�S���;�F�F�I�Q�C�H�A���@�I�Ln�
�;�L�S���>�;�N�;���L�;�H�A�?�M�	���N�B�?
�M�S�H�N�;�R���I�@���+�3�(�������J�L�I�P�C�>�?�M���;�����B�I�I�E�����;�F�F�I�Q�C�H�A���C�G�J�F�?�G�?�H�N�;�N�C�I�H�M���N�I���C�H�N�L�I�>�O�=�?
�?�R�N�?�H�M�C�I�H�M���M�O�=�B���;�M���=�I�G�J�;�L�C�M�I�H�M���;�H�>���;�L�C�N�B�G�?�N�C�=��

� �;�N�;���L�;�H�A�?�M���=�;�H���<�?���O�M�?�>���C�H���L�?�M�N�L�C�=�N�C�I�H�M���I�H���>�;�N�;���J�L�I�J�?�L�N�C�?�M�	���;�M���>�C�M�=�O�M�M�?�>���C�H
�/�?�=�N�C�I�H�M������ �;�H�>�����������0�B�?���M�N�L�O�=�N�O�L�?���I�@���>�;�N�;���L�;�H�A�?�M���C�H���+�3�(�������C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?������
�0�B�?���M�C�G�J�F�?�M�N���>�;�N�;���L�;�H�A�?�M���;�L�?���>�;�N�;�N�S�J�?�M�����0�B�?DataIntersectionOf �	DataUnionOf �	
�;�H�>DataComplementOf �>�;�N�;���L�;�H�A�?�M���J�L�I�P�C�>�?���@�I�L���N�B�?���M�N�;�H�>�;�L�>���M�?�N�
�N�B�?�I�L�?�N�C�=
�I�J�?�L�;�N�C�I�H�M���I�H���>�;�N�;���L�;�H�A�?�M�����C�H���F�I�A�C�=�;�F���F�;�H�A�O�;�A�?�M���N�B�?�M�?���;�L�?���O�M�O�;�F�F�S���=�;�F�F�?�>
�=�I�H�D�O�H�=�N�C�I�H�	���>�C�M�D�O�H�=�N�C�I�H�	���;�H�>���H�?�A�;�N�C�I�H�	���L�?�M�J�?�=�N�C�P�?�F�S�����0�B�?DataOneOf �>�;�N�;���L�;�H�A�?
�=�I�H�M�C�M�N�M���I�@���?�R�;�=�N�F�S���N�B�?���M�J�?�=�C�@�C�?�>���M�?�N���I�@���F�C�N�?�L�;�F�M�����"�C�H�;�F�F�S�	���N�B�?DatatypeRestriction �>�;�N�;
�L�;�H�A�?���L�?�M�N�L�C�=�N�M���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@���;���>�;�N�;�N�S�J�?���<�S���;���=�I�H�M�N�L�;�C�H�C�H�A���@�;�=�?�N��

Figure 6. � �;�N�;���.�;�H�A�?�M���C�H���+�3�(����

DataRange :=
Datatype |
DataIntersectionOf |
DataUnionOf |
DataComplementOf |
DataOneOf |
DatatypeRestriction

���������%�H�N�?�L�M�?�=�N�C�I�H���I�@��� �;�N�;���.�;�H�A�?�M

���H���C�H�N�?�L�M�?�=�N�C�I�H���>�;�N�;���L�;�H�A�?DataIntersectionOf( DR 1 ... DR n ) �=�I�H�N�;�C�H�M���;�F�F
�N�O�J�F�?�M���I�@���F�C�N�?�L�;�F�M���N�B�;�N���;�L�?���=�I�H�N�;�C�H�?�>���C�H���?�;�=�B���>�;�N�;���L�;�H�A�?DRi �@�I�L�������]���C���]���H�������F�F���>�;�N�;
�L�;�H�A�?�MDRi must �<�?���I�@���N�B�?���M�;�G�?���;�L�C�N�S�	���;�H�>���N�B�?���L�?�M�O�F�N�C�H�A���>�;�N�;���L�;�H�A�?���C�M���I�@���N�B�;�N���;�L�C�N�S
�;�M���Q�?�F�F��
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DataIntersectionOf := 'DataIntersectionOf' '(' DataRange
DataRange { DataRange } ')'

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?���C�H�N�?�A�?�L���
��

DataIntersectionOf( xsd:nonNegativeInteger
xsd:nonPositiveInteger )

���������1�H�C�I�H���I�@��� �;�N�;���.�;�H�A�?�M

�����O�H�C�I�H���>�;�N�;���L�;�H�A�?DataUnionOf( DR 1 ... DR n ) �=�I�H�N�;�C�H�M���;�F�F���N�O�J�F�?�M���I�@���F�C�N�?�L�;�F�M
�N�B�;�N���;�L�?���=�I�H�N�;�C�H�?�>���C�H���N�B�?���;�N���F�?�;�M�N���I�H�?���>�;�N�;���L�;�H�A�?DRi �@�I�L�������]���C���]���H�������F�F���>�;�N�;���L�;�H�A�?�M
DRi must �<�?���I�@���N�B�?���M�;�G�?���;�L�C�N�S�	���;�H�>���N�B�?���L�?�M�O�F�N�C�H�A���>�;�N�;���L�;�H�A�?���C�M���I�@���N�B�;�N���;�L�C�N�S���;�M���Q�?�F�F��

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

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���;�F�F���M�N�L�C�H�A�M���;�H�>���;�F�F���C�H�N�?�A�?�L�M��

DataUnionOf( xsd:string xsd:integer )

�����������I�G�J�F�?�G�?�H�N���I�@��� �;�N�;���.�;�H�A�?�M

�����=�I�G�J�F�?�G�?�H�N���>�;�N�;���L�;�H�A�?DataComplementOf( DR ) �=�I�H�N�;�C�H�M���;�F�F���N�O�J�F�?�M���I�@
�F�C�N�?�L�;�F�M���N�B�;�N���;�L�?���H�I�N���=�I�H�N�;�C�H�?�>���C�H���N�B�?���>�;�N�;���L�;�H�A�?DR�����0�B�?���L�?�M�O�F�N�C�H�A���>�;�N�;���L�;�H�A�?���B�;�M
�N�B�?���;�L�C�N�S���?�K�O�;�F���N�I���N�B�?���;�L�C�N�S���I�@DR��

DataComplementOf := 'DataComplementOf' '(' DataRange ')'

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���=�I�G�J�F�?�G�?�H�N���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���F�C�N�?�L�;�F�M���N�B�;�N���;�L�?���H�I�N���J�I�M�C�N�C�P�?
�C�H�N�?�A�?�L�M��

DataComplementOf( xsd:positiveInteger )
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�%�H���J�;�L�N�C�=�O�F�;�L�	���N�B�C�M���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���N�B�?���C�H�N�?�A�?�L���T�?�L�I���;�H�>���;�F�F���H�?�A�;�N�C�P�?���C�H�N�?�A�?�L�M��
�B�I�Q�?�P�?�L�	���C�N���;�F�M�I���=�I�H�N�;�C�H�M���;�F�F���M�N�L�C�H�A�M�����M�C�H�=�?���M�N�L�C�H�A�M���;�L�?���H�I�N���J�I�M�C�N�C�P�?���C�H�N�?�A�?�L�M����

���������!�H�O�G�?�L�;�N�C�I�H���I�@���(�C�N�?�L�;�F�M

���H���?�H�O�G�?�L�;�N�C�I�H���I�@���F�C�N�?�L�;�F�MDataOneOf( lt 1 ... lt n ) �=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?
�?�R�J�F�C�=�C�N�F�S���M�J�?�=�C�@�C�?�>���F�C�N�?�L�;�F�Mlt i �Q�C�N�B�������]���C���]���H�����0�B�?���L�?�M�O�F�N�C�H�A���>�;�N�;���L�;�H�A�?���B�;�M���;�L�C�N�S���I�H�?��

DataOneOf := 'DataOneOf' '(' Literal { Literal } ')'

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�Q�I���F�C�N�?�L�;�F�M�����N�B�?���M�N�L�C�H�A"Peter" �;�H�>
�N�B�?���C�H�N�?�A�?�L���I�H�?��

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

��������� �;�N�;�N�S�J�?���.�?�M�N�L�C�=�N�C�I�H�M

�����>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�HDatatypeRestriction( DT F 1 lt 1 ... F n lt n )
�=�I�H�M�C�M�N�M���I�@���;���O�H�;�L�S���>�;�N�;�N�S�J�?DT �;�H�>n �J�;�C�L�M( F i , lt i ) �����0�B�?���L�?�M�O�F�N�C�H�A���>�;�N�;
�L�;�H�A�?���C�M���O�H�;�L�S���;�H�>���C�M���I�<�N�;�C�H�?�>���<�S���L�?�M�N�L�C�=�N�C�H�A���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@DT �;�=�=�I�L�>�C�H�A���N�I���N�B�?
�M�?�G�;�H�N�C�=�M���I�@���;�F�F( F i , v i ) ���G�O�F�N�C�J�F�?���J�;�C�L�M���;�L�?���C�H�N�?�L�J�L�?�N�?�>���=�I�H�D�O�H�=�N�C�P�?�F�S���	���Q�B�?�L�?
v i �;�L�?���N�B�?���>�;�N�;���P�;�F�O�?�M���I�@���N�B�?���F�C�N�?�L�;�F�Mlt i ��

�%�H���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S�	���?�;�=�B���J�;�C�L( F i , v i ) must �<�?���=�I�H�N�;�C�H�?�>���C�H���N�B�?���@�;�=�?�N
�M�J�;�=�?���I�@DT ���M�?�?�/�?�=�N�C�I�H��������

DatatypeRestriction := 'DatatypeRestriction' '(' Datatype
constrainingFacet restrictionValue { constrainingFacet restrictionValue }
')'
constrainingFacet := IRI
restrictionValue := Literal

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���>�;�N�;���L�;�H�A�?���=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?���C�H�N�?�A�?�L�M�����	�����	�����	�����	���;�H�>������
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DatatypeRestriction( xsd:integer xsd:minInclusive
"5"^^ xsd:integer xsd:maxExclusive "10"^^ xsd:integer )

�������F�;�M�M���!�R�J�L�?�M�M�C�I�H�M

�%�H���+�3�(�����	���=�F�;�M�M�?�M���;�H�>���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���;�L�?���O�M�?�>���N�I���=�I�H�M�N�L�O�=�Nclass
expressions�	���M�I�G�?�N�C�G�?�M���;�F�M�I���=�;�F�F�?�>descriptions�	���;�H�>�	���C�H���N�B�?���>�?�M�=�L�C�J�N�C�I�H���F�I�A�C�=
�F�C�N�?�L�;�N�O�L�?�	complex concepts�������F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���L�?�J�L�?�M�?�H�N���M�?�N�M���I�@���C�H�>�C�P�C�>�O�;�F�M���<�S
�@�I�L�G�;�F�F�S���M�J�?�=�C�@�S�C�H�A���=�I�H�>�C�N�C�I�H�M���I�H���N�B�?���C�H�>�C�P�C�>�O�;�F�M�����J�L�I�J�?�L�N�C�?�M�����C�H�>�C�P�C�>�O�;�F�M���M�;�N�C�M�@�S�C�H�A
�N�B�?�M�?���=�I�H�>�C�N�C�I�H�M���;�L�?���M�;�C�>���N�I���<�?instances �I�@���N�B�?���L�?�M�J�?�=�N�C�P�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M�����%�H���N�B�?
�M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�����	���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���;�L�?���L�?�J�L�?�M�?�H�N�?�>���<�S
ClassExpression ��

Example:

�����=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�;�H���<�?���O�M�?�>���N�I���L�?�J�L�?�M�?�H�N���N�B�?���M�?�N���I�@�����J�?�I�J�F�?���N�B�;�N���B�;�P�?���;�N���F�?�;�M�N
�I�H�?���=�B�C�F�>�������%�@���;�H���I�H�N�I�F�I�A�S���;�>�>�C�N�C�I�H�;�F�F�S���=�I�H�N�;�C�H�M���M�N�;�N�?�G�?�H�N�M���N�B�;�N�����,�?�N�?�L���C�M���;
�J�?�L�M�I�H�����;�H�>���N�B�;�N�����,�?�N�?�L���B�;�M���=�B�C�F�>�����B�L�C�M���	���N�B�?�H���,�?�N�?�L���=�;�H���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

�+�3�(�������J�L�I�P�C�>�?�M���;���L�C�=�B���M�?�N���I�@���J�L�C�G�C�N�C�P�?�M���N�B�;�N���=�;�H���<�?���O�M�?�>���N�I���=�I�H�M�N�L�O�=�N���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�M�����%�H���J�;�L�N�C�=�O�F�;�L�	���C�N���J�L�I�P�C�>�?�M���N�B�?���Q�?�F�F���E�H�I�Q�H�����I�I�F�?�;�H���=�I�H�H�?�=�N�C�P�?�Mand�	or�	
�;�H�>not�����;���L�?�M�N�L�C�=�N�?�>���@�I�L�G���I�@���O�H�C�P�?�L�M�;�F���;�H�>���?�R�C�M�N�?�H�N�C�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H�����H�O�G�<�?�L
�L�?�M�N�L�C�=�N�C�I�H�M�����?�H�O�G�?�L�;�N�C�I�H���I�@���C�H�>�C�P�C�>�O�;�F�M�����;�H�>���;���M�J�?�=�C�;�Fself�
�L�?�M�N�L�C�=�N�C�I�H��

���M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����	���=�F�;�M�M�?�M���;�L�?���N�B�?���M�C�G�J�F�?�M�N���@�I�L�G���I�@���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M�����0�B�?
�I�N�B�?�L�	���=�I�G�J�F�?�R�	���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M�	���;�L�?���>�?�M�=�L�C�<�?�>���C�H���N�B�?���@�I�F�F�I�Q�C�H�A���M�?�=�N�C�I�H�M��

ClassExpression :=
Class |
ObjectIntersectionOf | ObjectUnionOf | ObjectComplementOf |

ObjectOneOf |
ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |

ObjectHasSelf |
ObjectMinCardinality | ObjectMaxCardinality | ObjectExactCardinality

|
DataSomeValuesFrom | DataAllValuesFrom | DataHasValue |
DataMinCardinality | DataMaxCardinality | DataExactCardinality
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���������,�L�I�J�I�M�C�N�C�I�H�;�F�����I�H�H�?�=�N�C�P�?�M���;�H�>���!�H�O�G�?�L�;�N�C�I�H���I�@���%�H�>�C�P�C�>�O�;�F�M

�+�3�(�������J�L�I�P�C�>�?�M���@�I�L���?�H�O�G�?�L�;�N�C�I�H���I�@���C�H�>�C�P�C�>�O�;�F�M���;�H�>���;�F�F���M�N�;�H�>�;�L�>�����I�I�F�?�;�H
�=�I�H�H�?�=�N�C�P�?�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?���������0�B�?ObjectIntersectionOf �	ObjectUnionOf �	���;�H�>
ObjectComplementOf �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���J�L�I�P�C�>�?���@�I�L���N�B�?���M�N�;�H�>�;�L�>���M�?�N�
�N�B�?�I�L�?�N�C�=
�I�J�?�L�;�N�C�I�H�M���I�H���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M�����C�H���F�I�A�C�=�;�F���F�;�H�A�O�;�A�?�M���N�B�?�M�?���;�L�?���O�M�O�;�F�F�S���=�;�F�F�?�>
�=�I�H�D�O�H�=�N�C�I�H�	���>�C�M�D�O�H�=�N�C�I�H�	���;�H�>���H�?�A�;�N�C�I�H�	���L�?�M�J�?�=�N�C�P�?�F�S�����0�B�?ObjectOneOf �=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?���M�J�?�=�C�@�C�?�>���C�H�>�C�P�C�>�O�;�F�M��

Figure 7. �,�L�I�J�I�M�C�N�C�I�H�;�F�����I�H�H�?�=�N�C�P�?�M���;�H�>���!�H�O�G�?�L�;�N�C�I�H���I�@���%�H�>�C�P�C�>�O�;�F�M���C�H���+�3�(����

8.1.1 Intersection of Class Expressions

���H���C�H�N�?�L�M�?�=�N�C�I�H���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectIntersectionOf( CE 1 ... CE n )
�=�I�H�N�;�C�H�M���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@���;�F�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�MCEi �@�I�L�������]���C���]���H��

ObjectIntersectionOf := 'ObjectIntersectionOf' '(' ClassExpression
ClassExpression { ClassExpression } ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��
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ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

ClassAssertion( a:CanTalk
a:Brian ) ���L�C�;�H���=�;�H���N�;�F�E��

�0�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���>�?�M�=�L�C�<�?�M���;�F�F���>�I�A�M���N�B�;�N���=�;�H���N�;�F�E�����@�O�L�N�B�?�L�G�I�L�?�	
a:Brian �C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

ObjectIntersectionOf( a:Dog a:CanTalk )

8.1.2 Union of Class Expressions

�����O�H�C�I�H���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectUnionOf( CE 1 ... CE n ) �=�I�H�N�;�C�H�M���;�F�F
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@���;�N���F�?�;�M�N���I�H�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCEi �@�I�L�������]���C���]���H��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ClassAssertion( a:Man a:Peter
) �,�?�N�?�L���C�M���;���G�;�H��

ClassAssertion( a:Woman a:Lois
) �(�I�C�M���C�M���;���Q�I�G�;�H��

�0�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���>�?�M�=�L�C�<�?�M���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@
�?�C�N�B�?�La:Man �I�La:Woman�����@�O�L�N�B�?�L�G�I�L�?�	���<�I�N�Ba:Peter �;�H�>a:Lois �;�L�?���=�F�;�M�M�C�@�C�?�>���;�M
�C�N�M���C�H�M�N�;�H�=�?�M��

ObjectUnionOf( a:Man a:Woman )

8.1.3 Complement of Class Expressions

�����=�I�G�J�F�?�G�?�H�N���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectComplementOf( CE ) �=�I�H�N�;�C�H�M���;�F�F
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���H�I�N���C�H�M�N�;�H�=�?�M���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE��

ObjectComplementOf := 'ObjectComplementOf' '(' ClassExpression
')'
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Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DisjointClasses( a:Man a:Woman
)

�*�I�N�B�C�H�A���=�;�H���<�?���<�I�N�B���;���G�;�H���;�H�>
�;���Q�I�G�;�H��

ClassAssertion( a:Woman a:Lois
) �(�I�C�M���C�M���;���Q�I�G�;�H��

�0�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���>�?�M�=�L�C�<�?�M���;�F�F���N�B�C�H�A�M���N�B�;�N���;�L�?���H�I�N���C�H�M�N�;�H�=�?�M���I�@
a:Man��

ObjectComplementOf( a:Man )

�/�C�H�=�?a:Lois �C�M���E�H�I�Q�H���N�I���<�?���;���Q�I�G�;�H���;�H�>���H�I�N�B�C�H�A���=�;�H���<�?���<�I�N�B���;���G�;�H���;�H�>���;
�Q�I�G�;�H�	���N�B�?�Ha:Lois �C�M���H�?�=�?�M�M�;�L�C�F�S���H�I�N���;a:Man�����N�B�?�L�?�@�I�L�?�	a:Lois �C�M���=�F�;�M�M�C�@�C�?�>���;�M
�;�H���C�H�M�N�;�H�=�?���I�@���N�B�C�M���=�I�G�J�F�?�G�?�H�N���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

Example:

�+�3�(�������B�;�Mopen-world �M�?�G�;�H�N�C�=�M�	���M�I���H�?�A�;�N�C�I�H���C�H���+�3�(�������C�M���N�B�?���M�;�G�?���;�M���C�H
�=�F�;�M�M�C�=�;�F�����@�C�L�M�N�
�I�L�>�?�L�����F�I�A�C�=�����0�I���O�H�>�?�L�M�N�;�H�>���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M�	���=�I�H�M�C�>�?�L���N�B�?
�I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

�+�H�?���G�C�A�B�N���?�R�J�?�=�Na:Brian �N�I���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H��

ObjectComplementOf( a:Bird )

�%�H�N�O�C�N�C�P�?�F�S�	���N�B�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���?�R�J�F�C�=�C�N�F�S���M�N�;�N�?���N�B�;�Na:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@
a:Bird�	���M�I���N�B�C�M���M�N�;�N�?�G�?�H�N���M�?�?�G�M���N�I���<�?���@�;�F�M�?�����%�H���+�3�(�����	���B�I�Q�?�P�?�L�	���N�B�C�M���C�M���H�I�N���N�B�?
�=�;�M�?�����C�N���C�M���N�L�O�?���N�B�;�N���N�B�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���M�N�;�N�?���N�B�;�Na:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@
a:Bird�����B�I�Q�?�P�?�L�	���N�B�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���M�N�;�N�?���N�B�?���I�J�J�I�M�C�N�?���?�C�N�B�?�L�����%�H���I�N�B�?�L���Q�I�L�>�M�	
�N�B�C�M���I�H�N�I�F�I�A�S���M�C�G�J�F�S���>�I�?�M���H�I�N���=�I�H�N�;�C�H���?�H�I�O�A�B���C�H�@�I�L�G�;�N�C�I�H���N�I���;�H�M�Q�?�L���N�B�?���K�O�?�M�N�C�I�H
�Q�B�?�N�B�?�La:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Bird �I�L���H�I�N�����C�N���C�M���J�?�L�@�?�=�N�F�S���J�I�M�M�C�<�F�?���N�B�;�N���N�B�?
�C�H�@�I�L�G�;�N�C�I�H���N�I���N�B�;�N���?�@�@�?�=�N���C�M���;�=�N�O�;�F�F�S���N�L�O�?���<�O�N���C�N���B�;�M���H�I�N���<�?�?�H���C�H�=�F�O�>�?�>���C�H���N�B�?
�I�H�N�I�F�I�A�S��

�0�B�?���I�H�N�I�F�I�A�S���@�L�I�G���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?�����C�H���Q�B�C�=�Ba:Lois �B�;�M���<�?�?�H���=�F�;�M�M�C�@�C�?�>���;�M
a:Man���	���B�I�Q�?�P�?�L�	���=�I�H�N�;�C�H�M���M�O�@�@�C�=�C�?�H�N���C�H�@�I�L�G�;�N�C�I�H���N�I���>�L�;�Q���N�B�?���?�R�J�?�=�N�?�>
�=�I�H�=�F�O�M�C�I�H�����%�H���J�;�L�N�C�=�O�F�;�L�	���Q�?���E�H�I�Q���@�I�L���M�O�L�?���N�B�;�Na:Lois �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Woman
�;�H�>���N�B�;�Na:Man �;�H�>a:Woman �>�I���H�I�N���M�B�;�L�?���C�H�M�N�;�H�=�?�M�����0�B�?�L�?�@�I�L�?�	���;�H�S���;�>�>�C�N�C�I�H�;�F
�C�H�@�I�L�G�;�N�C�I�H���N�B�;�N���>�I�?�M���H�I�N���F�?�;�>���N�I���C�H�=�I�H�M�C�M�N�?�H�=�S���=�;�H�H�I�N���F�?�;�>���N�I���;���=�I�H�=�F�O�M�C�I�H���N�B�;�N
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a:Lois �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Man�����@�O�L�N�B�?�L�G�I�L�?�	���C�@���I�H�?���Q�?�L�?���N�I���?�R�J�F�C�=�C�N�F�S���M�N�;�N�?���N�B�;�N
a:Lois �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Man�	���N�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?���C�H�=�I�H�M�C�M�N�?�H�N���;�H�>�	���<�S
�>�?�@�C�H�C�N�C�I�H�	���C�N���N�B�?�H���?�H�N�;�C�F�M���;�F�F���J�I�M�M�C�<�F�?���=�I�H�=�F�O�M�C�I�H�M��

8.1.4 Enumeration of Individuals

���H���?�H�O�G�?�L�;�N�C�I�H���I�@���C�H�>�C�P�C�>�O�;�F�MObjectOneOf( a 1 ... a n ) �=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?
�C�H�>�C�P�C�>�O�;�F�Mai �Q�C�N�B�������]���C���]���H��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

EquivalentClasses(
a:GriffinFamilyMember

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

�0�B�?���#�L�C�@�@�C�H���@�;�G�C�F�S���=�I�H�M�C�M�N�M
�?�R�;�=�N�F�S���I�@���,�?�N�?�L�	���(�I�C�M�	���/�N�?�Q�C�?�	
�)�?�A�	�����B�L�C�M�	���;�H�>�����L�C�;�H��

DifferentIndividuals(
a:Quagmire a:Peter a:Lois
a:Stewie a:Meg a:Chris a:Brian
)

�-�O�;�A�G�C�L�?�	���,�?�N�?�L�	���(�I�C�M�	���/�N�?�Q�C�?�	
�)�?�A�	�����B�L�C�M�	���;�H�>�����L�C�;�H���;�L�?���;�F�F
�>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L��

�0�B�?���=�F�;�M�Ma:GriffinFamilyMember �H�I�Q���=�I�H�N�;�C�H�M���?�R�;�=�N�F�S���N�B�?���M�C�R���?�R�J�F�C�=�C�N�F�S���F�C�M�N�?�>
�C�H�>�C�P�C�>�O�;�F�M�����/�C�H�=�?���Q�?���;�F�M�I���E�H�I�Q���N�B�;�Na:Quagmire �C�M���>�C�@�@�?�L�?�H�N���@�L�I�G���N�B�?�M�?���M�C�R
�C�H�>�C�P�C�>�O�;�F�M�	���N�B�C�M���C�H�>�C�P�C�>�O�;�F���C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H��

ObjectComplementOf( a:GriffinFamilyMember )

�0�B�?���F�;�M�N���;�R�C�I�G���C�H���N�B�?���I�H�N�I�F�I�A�S���C�M���H�?�=�?�M�M�;�L�S���N�I���>�?�L�C�P�?���N�B�?���G�?�H�N�C�I�H�?�>���=�I�H�=�F�O�M�C�I�H��
�Q�C�N�B�I�O�N���C�N�	���N�B�?���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M���I�@���+�3�(�������Q�I�O�F�>���;�F�F�I�Q���@�I�L���M�C�N�O�;�N�C�I�H�M���Q�B�?�L�?
a:Quagmire �C�M���N�B�?���M�;�G�?���;�Ma:Peter�	a:Lois�	a:Stewie�	a:Meg�	a:Chris�	���I�La:Brian��

Example:

�0�I���O�H�>�?�L�M�N�;�H�>���B�I�Q���N�B�?���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M���;�@�@�?�=�N�M���?�H�O�G�?�L�;�N�C�I�H�M���I�@
�C�H�>�C�P�C�>�O�;�F�M�	���=�I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��
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ClassAssertion(
a:GriffinFamilyMember a:Peter
)

�,�?�N�?�L���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�"�;�G�C�F�S��

ClassAssertion(
a:GriffinFamilyMember a:Lois )

�(�I�C�M���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�"�;�G�C�F�S��

ClassAssertion(
a:GriffinFamilyMember a:Stewie
)

�/�N�?�Q�C�?���C�M���;���G�?�G�<�?�L���I�@���N�B�?
�#�L�C�@�@�C�H���"�;�G�C�F�S��

ClassAssertion(
a:GriffinFamilyMember a:Meg )

�)�?�A���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�"�;�G�C�F�S��

ClassAssertion(
a:GriffinFamilyMember a:Chris
)

���B�L�C�M���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�"�;�G�C�F�S��

ClassAssertion(
a:GriffinFamilyMember a:Brian
)

���L�C�;�H���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�"�;�G�C�F�S��

�0�B�?���=�F�;�M�Ma:GriffinFamilyMember �H�I�Q���;�F�M�I���=�I�H�N�;�C�H�M���N�B�?���G�?�H�N�C�I�H�?�>���M�C�R
�C�H�>�C�P�C�>�O�;�F�M�	���D�O�M�N���;�M���C�H���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?�����0�B�?���G�;�C�H���>�C�@�@�?�L�?�H�=�?���N�I���N�B�?���J�L�?�P�C�I�O�M
�?�R�;�G�J�F�?�	���B�I�Q�?�P�?�L�	���C�M���N�B�;�N���N�B�?���?�R�N�?�H�M�C�I�H���I�@a:GriffinFamilyMember �C�M���H�I�N���=�F�I�M�?�>��
�N�B�?���M�?�G�;�H�N�C�=�M���I�@���+�3�(�������;�M�M�O�G�?�M���N�B�;�N���C�H�@�I�L�G�;�N�C�I�H���;�<�I�O�N���;���J�I�N�?�H�N�C�;�F���C�H�M�N�;�H�=�?���I�@
a:GriffinFamilyMember �G�;�S���<�?���G�C�M�M�C�H�A�����0�B�?�L�?�@�I�L�?�	a:Quagmire �C�M���H�I�Q���H�I�N
�=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�	���;�H�>���N�B�C�M���>�I�?�M���H�I�N
�=�B�;�H�A�?���?�P�?�H���C�@���Q�?���;�>�>���N�B�?���;�R�C�I�G���M�N�;�N�C�H�A���N�B�;�N���;�F�F���I�@���N�B�?�M�?���M�C�R���C�H�>�C�P�C�>�O�;�F�M���;�L�?
�>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L��

ObjectComplementOf( a:GriffinFamilyMember )

���������+�<�D�?�=�N���,�L�I�J�?�L�N�S���.�?�M�N�L�C�=�N�C�I�H�M

���F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(�������=�;�H���<�?���@�I�L�G�?�>���<�S���J�F�;�=�C�H�A���L�?�M�N�L�C�=�N�C�I�H�M���I�H���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?���������0�B�?ObjectSomeValuesFrom �=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H���;�F�F�I�Q�M���@�I�L���?�R�C�M�N�?�H�N�C�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H���I�P�?�L���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�	
�;�H�>���C�N���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���N�B�L�I�O�A�B���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���N�I���;�N���F�?�;�M�N���I�H�?���C�H�M�N�;�H�=�?���I�@���;���A�C�P�?�H���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�����0�B�?
ObjectAllValuesFrom �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���;�F�F�I�Q�M���@�I�L���O�H�C�P�?�L�M�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H���I�P�?�L���;�H
�I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�	���;�H�>���C�N���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>
�N�B�L�I�O�A�B���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���I�H�F�S���N�I���C�H�M�N�;�H�=�?�M���I�@���;���A�C�P�?�H���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�����0�B�?ObjectHasValue �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N
�;�L�?���=�I�H�H�?�=�N�?�>���<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;���J�;�L�N�C�=�O�F�;�L���C�H�>�C�P�C�>�O�;�F�����"�C�H�;�F�F�S�	
�N�B�?ObjectHasSelf �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>
�<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���N�B�?�G�M�?�F�P�?�M��
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Figure 8. �.�?�M�N�L�C�=�N�C�H�A���+�<�D�?�=�N���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����

8.2.1 Existential Quantification

���H���?�R�C�M�N�?�H�N�C�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectSomeValuesFrom( OPE CE ) �=�I�H�M�C�M�N�M���I�@
�;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�;�H�>���;���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F
�N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�H���C�H�>�C�P�C�>�O�;�F���N�B�;�N���C�M���;�H���C�H�M�N�;�H�=�?���I�@
CE�����,�L�I�P�C�>�?�>���N�B�;�NOPE�C�Msimple �;�=�=�I�L�>�C�H�A���N�I���N�B�?���>�?�@�C�H�C�N�C�I�H���C�H�/�?�=�N�C�I�H�������	���M�O�=�B���;
�=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H
ObjectMinCardinality( 1 OPE CE ) ��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ClassAssertion( a:Man a:Stewie
) �/�N�?�Q�C�?���C�M���;���G�;�H��
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�0�B�?���@�I�F�F�I�Q�C�H�A���?�R�C�M�N�?�H�N�C�;�F���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�S���N�B�?a:fatherOf �J�L�I�J�?�L�N�S���N�I���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@a:Man��
�@�O�L�N�B�?�L�G�I�L�?�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

ObjectSomeValuesFrom( a:fatherOf a:Man )

8.2.2 Universal Quantification

�����O�H�C�P�?�L�M�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectAllValuesFrom( OPE CE ) �=�I�H�M�C�M�N�M���I�@���;�H
�I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�;�H�>���;���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�I�H�F�S���N�I���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@CE��
�,�L�I�P�C�>�?�>���N�B�;�NOPE�C�Msimple �;�=�=�I�L�>�C�H�A���N�I���N�B�?���>�?�@�C�H�C�N�C�I�H���C�H�/�?�=�N�C�I�H�������	���M�O�=�B���;���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H
ObjectMaxCardinality( 0 OPE ObjectComplementOf( CE ) ) ��

ObjectAllValuesFrom := 'ObjectAllValuesFrom' '('
ObjectPropertyExpression ClassExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:hasPet a:Peter a:Brian ) ���L�C�;�H���C�M���;���J�?�N���I�@���,�?�N�?�L��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

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

�,�?�N�?�L���B�;�M���;�N���G�I�M�N���I�H�?���J�?�N��

�0�B�?���@�I�F�F�I�Q�C�H�A���O�H�C�P�?�L�M�;�F���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>
�N�B�L�I�O�A�B���N�B�?a:hasPet �J�L�I�J�?�L�N�S���I�H�F�S���Q�C�N�B���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@a:Dog
�`���N�B�;�N���C�M�	���C�N���=�I�H�N�;�C�H�M���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���B�;�P�?���I�H�F�S���>�I�A�M���;�M���J�?�N�M��

ObjectAllValuesFrom( a:hasPet a:Dog )

�0�B�?���I�H�N�I�F�I�A�S���;�R�C�I�G�M���=�F�?�;�L�F�S���M�N�;�N�?���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasPet �I�H�F�S���N�I
�C�H�M�N�;�H�=�?�M���I�@a:Dog�����C�N���C�M���C�G�J�I�M�M�C�<�F�?���N�I���=�I�H�H�?�=�Na:Peter �<�Sa:hasPet �N�I���;�H
�C�H�>�C�P�C�>�O�;�F���>�C�@�@�?�L�?�H�N���@�L�I�Ga:Brian �Q�C�N�B�I�O�N���G�;�E�C�H�A���N�B�?���I�H�N�I�F�I�A�S���C�H�=�I�H�M�C�M�N�?�H�N��
�0�B�?�L�?�@�I�L�?�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H��
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�0�B�?���F�;�M�N���;�R�C�I�G���`���N�B�;�N���C�M�	���N�B�?���I�H�?���M�N�;�N�C�H�A���N�B�;�Na:Peter �B�;�M���;�N���G�I�M�N���I�H�?���J�?�N���`���C�M
�=�L�C�N�C�=�;�F���@�I�L���N�B�?���C�H�@�?�L�?�H�=�?���@�L�I�G���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B���>�O�?���N�I���N�B�?���I�J�?�H�
�Q�I�L�F�>
�M�?�G�;�H�N�C�=�M���I�@���+�3�(���������3�C�N�B�I�O�N���N�B�C�M���;�R�C�I�G�	���N�B�?���I�H�N�I�F�I�A�S���G�C�A�B�N���H�I�N���B�;�P�?���F�C�M�N�?�>���;�F�F
�N�B�?���C�H�>�C�P�C�>�O�;�F�M���N�I���Q�B�C�=�Ba:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasPet�����%�H���M�O�=�B���;���=�;�M�?a:Peter
�Q�I�O�F�>���H�I�N���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

8.2.3 Individual Value Restriction

�����B�;�M�
�P�;�F�O�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectHasValue( OPE a ) �=�I�H�M�C�M�N�M���I�@���;�H���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�;�H�>���;�H���C�H�>�C�P�C�>�O�;�Fa�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M
�N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�Ia�����!�;�=�B���M�O�=�B���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�;�H���<�?���M�?�?�H���;�M���;
�M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HObjectSomeValuesFrom( OPE
ObjectOneOf( a ) ) ��

ObjectHasValue := 'ObjectHasValue' '(' ObjectPropertyExpression
Individual ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

�0�B�?���@�I�F�F�I�Q�C�H�A���B�;�M�
�P�;�F�O�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���N�B�L�I�O�A�B���N�B�?a:fatherOf �J�L�I�J�?�L�N�S���Q�C�N�B���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Stewie��
�@�O�L�N�B�?�L�G�I�L�?�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

ObjectHasValue( a:fatherOf a:Stewie )

8.2.4 Self-Restriction

�����M�?�F�@�
�L�?�M�N�L�C�=�N�C�I�HObjectHasSelf( OPE ) �=�I�H�M�C�M�N�M���I�@���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HOPE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�I
�N�B�?�G�M�?�F�P�?�M��

ObjectHasSelf := 'ObjectHasSelf' '(' ObjectPropertyExpression ')'

Example:

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 57 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

ObjectPropertyAssertion(
a:likes a:Peter a:Peter ) �,�?�N�?�L���F�C�E�?�M���,�?�N�?�L��

�0�B�?���@�I�F�F�I�Q�C�H�A���M�?�F�@�
�L�?�M�N�L�C�=�N�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���F�C�E�?���N�B�?�G�M�?�F�P�?�M��
�@�O�L�N�B�?�L�G�I�L�?�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

ObjectHasSelf( a:likes )

���������+�<�D�?�=�N���,�L�I�J�?�L�N�S�����;�L�>�C�H�;�F�C�N�S���.�?�M�N�L�C�=�N�C�I�H�M

���F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(�������=�;�H���<�?���@�I�L�G�?�>���<�S���J�F�;�=�C�H�A���L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?
�=�;�L�>�C�H�;�F�C�N�S���I�@���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������F�F���=�;�L�>�C�H�;�F�C�N�S
�L�?�M�N�L�C�=�N�C�I�H�M���=�;�H���<�?���K�O�;�F�C�@�C�?�>���I�L���O�H�K�O�;�F�C�@�C�?�>�����C�H���N�B�?���@�I�L�G�?�L���=�;�M�?�	���N�B�?���=�;�L�>�C�H�;�F�C�N�S
�L�?�M�N�L�C�=�N�C�I�H���I�H�F�S���;�J�J�F�C�?�M���N�I���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���;�H�>���;�L�?���C�H�M�N�;�H�=�?�M���I�@���N�B�?���K�O�;�F�C�@�S�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�����C�H���N�B�?���F�;�N�N�?�L���=�;�M�?
�N�B�?���L�?�M�N�L�C�=�N�C�I�H���;�J�J�F�C�?�M���N�I���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�����N�B�C�M���C�M���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���K�O�;�F�C�@�C�?�>���=�;�M�?���Q�C�N�B���N�B�?���K�O�;�F�C�@�S�C�H�A���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H���?�K�O�;�F���N�Iowl:Thing�������0�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�MObjectMinCardinality �	
ObjectMaxCardinality �	���;�H�>ObjectExactCardinality �=�I�H�N�;�C�H���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N
�;�L�?���=�I�H�H�?�=�N�?�>���<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;�N���F�?�;�M�N�	���;�N���G�I�M�N�	���;�H�>���?�R�;�=�N�F�S���;
�A�C�P�?�H���H�O�G�<�?�L���I�@���C�H�M�N�;�H�=�?�M���I�@���;���M�J�?�=�C�@�C�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�	���L�?�M�J�?�=�N�C�P�?�F�S��

Figure 9. �.�?�M�N�L�C�=�N�C�H�A���N�B�?�����;�L�>�C�H�;�F�C�N�S���I�@���+�<�D�?�=�N���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����
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8.3.1 Minimum Cardinality

�����G�C�H�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HObjectMinCardinality( n OPE CE )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�	���;�H�>���;���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�HCE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�N
�F�?�;�M�Nn �>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@CE�����%�@CE�C�M���G�C�M�M�C�H�A�	���C�N���C�M���N�;�E�?�H���N�I
�<�?owl:Thing��

ObjectMinCardinality := 'ObjectMinCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ClassAssertion( a:Man a:Stewie
) �/�N�?�Q�C�?���C�M���;���G�;�H��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Chris ) �,�?�N�?�L���C�M�����B�L�C�M���M���@�;�N�B�?�L��

ClassAssertion( a:Man a:Chris
) ���B�L�C�M���C�M���;���G�;�H��

DifferentIndividuals( a:Chris
a:Stewie )

���B�L�C�M���;�H�>���/�N�?�Q�C�?���;�L�?���>�C�@�@�?�L�?�H�N
�@�L�I�G���?�;�=�B���I�N�B�?�L��

�0�B�?���@�I�F�F�I�Q�C�H�A���G�C�H�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:fatherOf �N�I���;�N���F�?�;�M�N���N�Q�I���>�C�@�@�?�L�?�H�N���C�H�M�N�;�H�=�?�M���I�@a:Man��

ObjectMinCardinality( 2 a:fatherOf a:Man )

�/�C�H�=�?a:Stewie �;�H�>a:Chris �;�L�?���<�I�N�B���C�H�M�N�;�H�=�?�M���I�@a:Man �;�H�>���;�L�?���>�C�@�@�?�L�?�H�N���@�L�I�G
�?�;�=�B���I�N�B�?�L�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�C�M���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

� �O�?���N�I���N�B�?���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M�	���N�B�?���F�;�M�N���;�R�C�I�G���`���N�B�?���I�H�?���M�N�;�N�C�H�A���N�B�;�Na:Chris
�;�H�>a:Stewie �;�L�?���>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L���`���C�M���H�?�=�?�M�M�;�L�S���@�I�L���N�B�C�M���C�H�@�?�L�?�H�=�?��
�Q�C�N�B�I�O�N���N�B�C�M���;�R�C�I�G�	���C�N���C�M���J�I�M�M�C�<�F�?���N�B�;�Na:Chris �;�H�>a:Stewie �;�L�?���;�=�N�O�;�F�F�S���N�B�?���M�;�G�?
�C�H�>�C�P�C�>�O�;�F��
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8.3.2 Maximum Cardinality

�����G�;�R�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HObjectMaxCardinality( n OPE CE )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�	���;�H�>���;���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�HCE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�N
�G�I�M�Nn �>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@CE�����%�@CE�C�M���G�C�M�M�C�H�A�	���C�N���C�M���N�;�E�?�H���N�I
�<�?owl:Thing��

ObjectMaxCardinality := 'ObjectMaxCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:hasPet a:Peter a:Brian ) ���L�C�;�H���C�M���;���J�?�N���I�@���,�?�N�?�L��

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

�,�?�N�?�L���B�;�M���;�N���G�I�M�N���I�H�?���J�?�N��

�0�B�?���@�I�F�F�I�Q�C�H�A���G�;�R�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasPet �N�I���;�N���G�I�M�N���N�Q�I���C�H�>�C�P�C�>�O�;�F�M��

ObjectMaxCardinality( 2 a:hasPet )

�/�C�H�=�?a:Peter �C�M���E�H�I�Q�H���N�I���<�?���=�I�H�H�?�=�N�?�>���<�Sa:hasPet �N�I���;�N���G�I�M�N���I�H�?���C�H�>�C�P�C�>�O�;�F�	���C�N
�C�M���=�?�L�N�;�C�H�F�S���;�F�M�I���=�I�H�H�?�=�N�?�>���<�Sa:hasPet �N�I���;�N���G�I�M�N���N�Q�I���C�H�>�C�P�C�>�O�;�F�M���M�I�	
�=�I�H�M�?�K�O�?�H�N�F�S�	a:Peter �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�C�M���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

�0�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���?�R�J�F�C�=�C�N�F�S���H�;�G�?�M���I�H�F�Sa:Brian �;�M���<�?�C�H�A���=�I�H�H�?�=�N�?�>���<�S
a:hasPet �@�L�I�Ga:Peter�	���M�I���I�H�?���G�C�A�B�N���?�R�J�?�=�Na:Peter �N�I���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���?�P�?�H���Q�C�N�B�I�O�N���N�B�?���M�?�=�I�H�>���;�R�C�I�G��
�0�B�C�M�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���N�B�?���=�;�M�?���>�O�?���N�I���N�B�?���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M�����3�C�N�B�I�O�N���N�B�?���F�;�M�N
�;�R�C�I�G�	���C�N���C�M���J�I�M�M�C�<�F�?���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasPet �N�I���I�N�B�?�L���C�H�>�C�P�C�>�O�;�F�M��
�0�B�?���M�?�=�I�H�>���;�R�C�I�G���=�F�I�M�?�M���N�B�?���M�?�N���I�@���C�H�>�C�P�C�>�O�;�F�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���N�I���<�S
a:hasPet��

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��
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ObjectPropertyAssertion(
a:hasDaughter a:Peter a:Meg ) �)�?�A���C�M���;���>�;�O�A�B�N�?�L���I�@���,�?�N�?�L��

ObjectPropertyAssertion(
a:hasDaughter a:Peter a:Megan
)

�)�?�A�;�H���C�M���;���>�;�O�A�B�N�?�L���I�@���,�?�N�?�L��

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

�,�?�N�?�L���B�;�M���;�N���G�I�M�N���I�H�?
�>�;�O�A�B�N�?�L��

�+�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�C�M���I�H�N�I�F�I�A�S���N�I���<�?���C�H�=�I�H�M�C�M�N�?�H�N�����I�H���N�B�?���I�H�?���B�;�H�>�	���C�N���M�;�S�M���N�B�;�N
a:Meg �;�H�>a:Megan �;�L�?���=�I�H�H�?�=�N�?�>���N�Ia:Peter �<�Sa:hasDaughter�	���<�O�N�	���I�H���N�B�?
�I�N�B�?�L���B�;�H�>�	���C�N���M�;�S�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasDaughter �N�I���;�N���G�I�M�N���I�H�?
�C�H�>�C�P�C�>�O�;�F�����0�B�C�M���I�H�N�I�F�I�A�S�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���C�H�=�I�H�M�C�M�N�?�H�N���<�?�=�;�O�M�?���N�B�?���M�?�G�;�H�N�C�=�M���I�@
�+�3�(�������>�I�?�M���H�I�N���G�;�E�?���N�B�?unique name assumption �`���N�B�;�N���C�M�	���C�N���>�I�?�M���H�I�N
�;�M�M�O�G�?���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F�M���N�I���<�?���H�?�=�?�M�M�;�L�C�F�S���>�C�@�@�?�L�?�H�N�����"�I�L���?�R�;�G�J�F�?�	���N�B�?���I�H�N�I�F�I�A�S
�>�I�?�M���H�I�N���?�R�J�F�C�=�C�N�F�S���M�;�S���N�B�;�Na:Meg �;�H�>a:Megan �;�L�?���>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M��
�N�B�?�L�?�@�I�L�?�	���M�C�H�=�?a:Peter �=�;�H���<�?���=�I�H�H�?�=�N�?�>���<�Sa:hasDaughter �N�I���;�N���G�I�M�N���I�H�?
�>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F�	a:Meg �;�H�>a:Megan �G�O�M�N���<�?���N�B�?���M�;�G�?�����0�B�C�M���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S
�N�B�O�M���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

SameIndividual( a:Meg a:Megan )

�+�H�?���=�;�H���;�R�C�I�G�;�N�C�T�?���N�B�?���O�H�C�K�O�?���H�;�G�?���;�M�M�O�G�J�N�C�I�H���C�H���+�3�(�������<�S���?�R�J�F�C�=�C�N�F�S���M�N�;�N�C�H�A
�N�B�;�N���;�F�F���C�H�>�C�P�C�>�O�;�F�M���;�L�?���>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L�����0�B�C�M���=�;�H���<�?���>�I�H�?���<�S���;�>�>�C�H�A���N�B�?
�@�I�F�F�I�Q�C�H�A���;�R�C�I�G�	���Q�B�C�=�B���G�;�E�?�M���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���C�H�=�I�H�M�C�M�N�?�H�N��

DifferentIndividuals( a:Peter
a:Meg a:Megan )

�,�?�N�?�L�	���)�?�A�	���;�H�>���)�?�A�;�H���;�L�?���;�F�F
�>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L��

8.3.3 Exact Cardinality

���H���?�R�;�=�N���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HObjectExactCardinality( n OPE CE )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�	���;�H�>���;���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�HCE�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SOPE�N�I
�?�R�;�=�N�F�Sn �>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���C�H�M�N�;�H�=�?�M���I�@CE�����%�@CE�C�M���G�C�M�M�C�H�A�	���C�N���C�M���N�;�E�?�H���N�I
�<�?owl:Thing�����/�O�=�B���;�H���?�R�J�L�?�M�M�C�I�H���C�M���;�=�N�O�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���?�R�J�L�?�M�M�C�I�H

ObjectIntersectionOf( ObjectMinCardinality( n OPE CE )
ObjectMaxCardinality( n OPE CE ) ) ��

ObjectExactCardinality := 'ObjectExactCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:hasPet a:Peter a:Brian ) ���L�C�;�H���C�M���;���J�?�N���I�@���,�?�N�?�L��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

ClassAssertion(
ObjectAllValuesFrom(

a:hasPet
ObjectUnionOf(

ObjectOneOf( a:Brian
)

ObjectComplementOf(
a:Dog )

)
)
a:Peter

)

�!�;�=�B���J�?�N���I�@���,�?�N�?�L���C�M���?�C�N�B�?�L�����L�C�;�H
�I�L���C�N���C�M���H�I�N���;���>�I�A��

�0�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�=�N���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasPet �N�I���?�R�;�=�N�F�S���I�H�?���C�H�M�N�;�H�=�?���I�@a:Dog�����@�O�L�N�B�?�L�G�I�L�?�	a:Peter �C�M
�=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

ObjectExactCardinality( 1 a:hasPet a:Dog )

�0�B�C�M���C�M���<�?�=�;�O�M�?���N�B�?���@�C�L�M�N���N�Q�I���;�R�C�I�G�M���M�;�S���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���N�Ia:Brian �<�S
a:hasPet �;�H�>���N�B�;�Na:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Dog�	���;�H�>���N�B�?���F�;�M�N���;�R�C�I�G���M�;�S�M���N�B�;�N
�;�H�S���C�H�>�C�P�C�>�O�;�F���>�C�@�@�?�L�?�H�N���@�L�I�Ga:Brian �N�B�;�N���C�M���=�I�H�H�?�=�N�?�>���N�Ia:Peter �<�Sa:hasPet �C�M
�H�I�N���;�H���C�H�M�N�;�H�=�?���I�@a:Dog�����B�?�H�=�?�	a:Peter �C�M���=�I�H�H�?�=�N�?�>���N�I���?�R�;�=�N�F�S���I�H�?���C�H�M�N�;�H�=�?���I�@
a:Dog �<�Sa:hasPet��

��������� �;�N�;���,�L�I�J�?�L�N�S���.�?�M�N�L�C�=�N�C�I�H�M

���F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(�������=�;�H���<�?���@�I�L�G�?�>���<�S���J�F�;�=�C�H�A���L�?�M�N�L�C�=�N�C�I�H�M���I�H���>�;�N�;���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����
�����0�B�?�M�?���;�L�?���M�C�G�C�F�;�L���N�I���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���I�H���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���N�B�?���G�;�C�H���>�C�@�@�?�L�?�H�=�?���<�?�C�H�A���N�B�;�N���N�B�?���?�R�J�L�?�M�M�C�I�H�M���@�I�L���?�R�C�M�N�?�H�N�C�;�F
�;�H�>���O�H�C�P�?�L�M�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H���;�F�F�I�Q���@�I�Ln�
�;�L�S���>�;�N�;���L�;�H�A�?�M�������F�F���>�;�N�;���L�;�H�A�?�M���?�R�J�F�C�=�C�N�F�S
�M�O�J�J�I�L�N�?�>���<�S���N�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H���;�L�?���O�H�;�L�S�����B�I�Q�?�P�?�L�	���N�B�?���J�L�I�P�C�M�C�I�H���I�@n�
�;�L�S���>�;�N�;
�L�;�H�A�?�M���C�H���?�R�C�M�N�?�H�N�C�;�F���;�H�>���O�H�C�P�?�L�M�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H���;�F�F�I�Q�M���+�3�(�������N�I�I�F�M���N�I���M�O�J�J�I�L�N
�?�R�N�?�H�M�C�I�H�M���M�O�=�B���;�M���P�;�F�O�?���=�I�G�J�;�L�C�M�I�H�M���;�H�>�	���=�I�H�M�?�K�O�?�H�N�F�S�	���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���M�O�=�B
�;�M�����C�H�>�C�P�C�>�O�;�F�M���Q�B�I�M�?���Q�C�>�N�B���C�M���A�L�?�;�N�?�L���N�B�;�H���N�B�?�C�L���B�?�C�A�B�N�������0�B�O�M�	���N�B�?
DataSomeValuesFrom �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���;�F�F�I�Q�M���@�I�L���;���L�?�M�N�L�C�=�N�?�>���?�R�C�M�N�?�H�N�C�;�F
�K�O�;�H�N�C�@�C�=�;�N�C�I�H���I�P�?�L���;���F�C�M�N���I�@���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�H�>���C�N���=�I�H�N�;�C�H�M���N�B�I�M�?
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���N�B�L�I�O�A�B���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���N�I���;�N���F�?�;�M�N���I�H�?
�F�C�N�?�L�;�F���C�H���N�B�?���A�C�P�?�H���>�;�N�;���L�;�H�A�?�����0�B�?DataAllValuesFrom �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���;�F�F�I�Q�M���@�I�L
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�;���L�?�M�N�L�C�=�N�?�>���O�H�C�P�?�L�M�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H���I�P�?�L���;���F�C�M�N���I�@���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�H�>���C�N
�=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���N�B�L�I�O�A�B���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�M���I�H�F�S���N�I���F�C�N�?�L�;�F�M���C�H���N�B�?���A�C�P�?�H���>�;�N�;���L�;�H�A�?�����"�C�H�;�F�F�S�	���N�B�?DataHasValue �=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���;���>�;�N�;���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���N�I���;���J�;�L�N�C�=�O�F�;�L���F�C�N�?�L�;�F��

Figure 10. �.�?�M�N�L�C�=�N�C�H�A��� �;�N�;���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����

8.4.1 Existential Quantification

���H���?�R�C�M�N�?�H�N�C�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HDataSomeValuesFrom( DPE 1 ... DPE n DR )
�=�I�H�M�C�M�N�M���I�@n �>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MDPEi �	�������]���C���]���H�	���;�H�>���;���>�;�N�;���L�;�H�A�?DR�Q�B�I�M�?
�;�L�C�N�Smust �<�?���H�����/�O�=�B���;���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�SDPEi �N�I���F�C�N�?�L�;�F�Mlt i �	�������]���C���]���H�	���M�O�=�B���N�B�;�N���N�B�?���N�O�J�F�?( lt 1 , ...,
lt n ) �C�M���C�HDR���������=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���I�@���N�B�?���@�I�L�GDataSomeValuesFrom( DPE DR
) �=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H
DataMinCardinality( 1 DPE DR ) ��

DataSomeValuesFrom := 'DataSomeValuesFrom' '('
DataPropertyExpression { DataPropertyExpression } DataRange ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��
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DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:integer )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

�0�B�?���@�I�F�F�I�Q�C�H�A���?�R�C�M�N�?�H�N�C�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasAge �N�I���;�H���C�H�N�?�A�?�L���M�N�L�C�=�N�F�S���F�?�M�M���N�B�;�H�����
���M�I�����@�O�L�N�B�?�L�G�I�L�?�	a:Meg
�C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

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

8.4.2 Universal Quantification

�����O�H�C�P�?�L�M�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HDataAllValuesFrom( DPE 1 ... DPE n DR )
�=�I�H�M�C�M�N�M���I�@n �>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MDPEi �	�������]���C���]���H�	���;�H�>���;���>�;�N�;���L�;�H�A�?DR�Q�B�I�M�?
�;�L�C�N�Smust �<�?���H�����/�O�=�B���;���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�SDPEi �I�H�F�S���N�I���F�C�N�?�L�;�F�Mlt i �	�������]���C���]���H�	���M�O�=�B���N�B�;�N���?�;�=�B���N�O�J�F�?( lt 1 ,
..., lt n ) �C�M���C�HDR���������=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���I�@���N�B�?���@�I�L�GDataAllValuesFrom( DPE
DR ) �=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H
DataMaxCardinality( 0 DPE DataComplementOf( DR ) ) ��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyAssertion(
a:hasZIP _:a1
"02903"^^ xsd:integer )

�0�B�?���6�%�,���=�I�>�?���I�@���:���;�����C�M���N�B�?
�C�H�N�?�A�?�L���
�����
����

FunctionalDataProperty(
a:hasZIP )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���6�%�,���=�I�>�?��

�%�H���1�H�C�N�?�>���'�C�H�A�>�I�G���;�H�>�����;�H�;�>�;�	���6�%�,���=�I�>�?�M���;�L�?���M�N�L�C�H�A�M�����C���?���	���N�B�?�S���=�;�H���=�I�H�N�;�C�H
�=�B�;�L�;�=�N�?�L�M���;�H�>���H�I�N���D�O�M�N���H�O�G�<�?�L�M�������$�?�H�=�?�	���I�H�?���G�C�A�B�N���O�M�?���N�B�?���@�I�F�F�I�Q�C�H�A���O�H�C�P�?�L�M�;�F
�?�R�J�L�?�M�M�C�I�H���N�I���C�>�?�H�N�C�@�S���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���B�;�P�?���I�H�F�S���C�H�N�?�A�?�L���6�%�,���=�I�>�?�M�����;�H�>
�N�B�?�L�?�@�I�L�?���B�;�P�?���H�I�H�
�1�'���;�H�>���H�I�H�
���;�H�;�>�C�;�H���;�>�>�L�?�M�M�?�M����

DataAllValuesFrom( a:hasZIP xsd:integer )

�0�B�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F���:���;�����C�M���<�S���N�B�?���@�C�L�M�N���;�R�C�I�G���=�I�H�H�?�=�N�?�>���<�Sa:hasZIP �N�I���;�H
�C�H�N�?�A�?�L�	���;�H�>���N�B�?���M�?�=�I�H�>���;�R�C�I�G���?�H�M�O�L�?�M���N�B�;�N���:���;�����C�M���H�I�N���=�I�H�H�?�=�N�?�>���<�Sa:hasZIP �N�I
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�I�N�B�?�L���F�C�N�?�L�;�F�M�����N�B�?�L�?�@�I�L�?�	���:���;�����C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H��

�0�B�?���F�;�M�N���;�R�C�I�G���`���N�B�?���I�H�?���M�N�;�N�C�H�A���N�B�;�Na:hasZIP �C�M���@�O�H�=�N�C�I�H�;�F���`���C�M���=�L�C�N�C�=�;�F���@�I�L���N�B�?
�C�H�@�?�L�?�H�=�?���@�L�I�G���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B���>�O�?���N�I���N�B�?���I�J�?�H�
�Q�I�L�F�>���M�?�G�;�H�N�C�=�M���I�@���+�3�(
�������3�C�N�B�I�O�N���N�B�C�M���;�R�C�I�G�	���N�B�?���I�H�N�I�F�I�A�S���C�M���H�I�N���A�O�;�L�;�H�N�?�?�>���N�I���F�C�M�N���;�F�F���F�C�N�?�L�;�F�M���N�B�;�N���:���;�����C�M
�=�I�H�H�?�=�N�?�>���N�I���<�Sa:hasZIP�����B�?�H�=�?�	���Q�C�N�B�I�O�N���N�B�C�M���;�R�C�I�G���:���;�����Q�I�O�F�>���H�I�N���<�?���=�F�;�M�M�C�@�C�?�>
�;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���G�?�H�N�C�I�H�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

8.4.3 Literal Value Restriction

�����B�;�M�
�P�;�F�O�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HDataHasValue( DPE lt ) �=�I�H�M�C�M�N�M���I�@���;���>�;�N�;
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�;�H�>���;���F�C�N�?�L�;�Flt �	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N
�;�L�?���=�I�H�H�?�=�N�?�>���<�SDPE�N�Ilt �����!�;�=�B���M�O�=�B���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���=�;�H���<�?���M�?�?�H���;�M���;
�M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HDataSomeValuesFrom( DPE
DataOneOf( lt ) ) ��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:integer )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

�0�B�?���@�I�F�F�I�Q�C�H�A���B�;�M�
�P�;�F�O�?���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S
a:hasAge �N�I���N�B�?���C�H�N�?�A�?�L�����������@�O�L�N�B�?�L�G�I�L�?�	a:Meg �C�M���=�F�;�M�M�C�@�C�?�>���;�M���C�N�M���C�H�M�N�;�H�=�?��

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

��������� �;�N�;���,�L�I�J�?�L�N�S�����;�L�>�C�H�;�F�C�N�S���.�?�M�N�L�C�=�N�C�I�H�M

���F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(�������=�;�H���<�?���@�I�L�G�?�>���<�S���J�F�;�=�C�H�A���L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?
�=�;�L�>�C�H�;�F�C�N�S���I�@���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������0�B�?�M�?���;�L�?���M�C�G�C�F�;�L
�N�I���N�B�?���L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?���=�;�L�>�C�H�;�F�C�N�S���I�@���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�������F�F���=�;�L�>�C�H�;�F�C�N�S
�L�?�M�N�L�C�=�N�C�I�H�M���=�;�H���<�?���K�O�;�F�C�@�C�?�>���I�L���O�H�K�O�;�F�C�@�C�?�>�����C�H���N�B�?���@�I�L�G�?�L���=�;�M�?�	���N�B�?���=�;�L�>�C�H�;�F�C�N�S
�L�?�M�N�L�C�=�N�C�I�H���I�H�F�S���;�J�J�F�C�?�M���N�I���F�C�N�?�L�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���;�H�>���;�L�?���C�H���N�B�?���K�O�;�F�C�@�S�C�H�A���>�;�N�;���L�;�H�A�?�����C�H���N�B�?���F�;�N�N�?�L���=�;�M�?���C�N���;�J�J�F�C�?�M���N�I���;�F�F
�F�C�N�?�L�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�����N�B�C�M���C�M���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?
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�K�O�;�F�C�@�C�?�>���=�;�M�?���Q�C�N�B���N�B�?���K�O�;�F�C�@�S�C�H�A���>�;�N�;���L�;�H�A�?���?�K�O�;�F���N�Irdfs:Literal�������0�B�?���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�MDataMinCardinality �	DataMaxCardinality �	���;�H�>DataExactCardinality
�=�I�H�N�;�C�H���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�S���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;�N
�F�?�;�M�N�	���;�N���G�I�M�N�	���;�H�>���?�R�;�=�N�F�S���;���A�C�P�?�H���H�O�G�<�?�L���I�@���F�C�N�?�L�;�F�M���C�H���N�B�?���M�J�?�=�C�@�C�?�>���>�;�N�;���L�;�H�A�?�	
�L�?�M�J�?�=�N�C�P�?�F�S��

Figure 11. �.�?�M�N�L�C�=�N�C�H�A���N�B�?�����;�L�>�C�H�;�F�C�N�S���I�@��� �;�N�;���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M���C�H���+�3�(����

8.5.1 Minimum Cardinality

�����G�C�H�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HDataMinCardinality( n DPE DR )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�	���;�H�>���;���O�H�;�L�S
�>�;�N�;���L�;�H�A�?DR�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SDPE�N�I���;�N
�F�?�;�M�Nn �>�C�@�@�?�L�?�H�N���F�C�N�?�L�;�F�M���C�HDR�����%�@DR�C�M���H�I�N���J�L�?�M�?�H�N�	���C�N���C�M���N�;�E�?�H���N�I���<�?rdfs:Literal��

DataMinCardinality := 'DataMinCardinality' '(' nonNegativeInteger
DataPropertyExpression [ DataRange ] ')'

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyAssertion(
a:hasName a:Meg "Meg Griffin"
)

�)�?�A���M���H�;�G�?���C�M"Meg
Griffin" ��

DataPropertyAssertion(
a:hasName a:Meg "Megan
Griffin" )

�)�?�A���M���H�;�G�?���C�M"Megan
Griffin" ��

�0�B�?���@�I�F�F�I�Q�C�H�A���G�C�H�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasName �N�I���;�N���F�?�;�M�N���N�Q�I���>�C�@�@�?�L�?�H�N���F�C�N�?�L�;�F�M��

DataMinCardinality( 2 a:hasName )

� �C�@�@�?�L�?�H�N���M�N�L�C�H�A���F�C�N�?�L�;�F�M���;�L�?���>�C�M�N�C�H�=�N�	���M�I"Meg Griffin" �;�H�>"Megan Griffin"
�;�L�?���>�C�@�@�?�L�?�H�N�����N�B�O�M�	���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Meg �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?
�G�?�H�N�C�I�H�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

�*�I�N�?���N�B�;�N���M�I�G�?���>�;�N�;�N�S�J�?�M���@�L�I�G���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���>�C�M�N�C�H�A�O�C�M�B���<�?�N�Q�?�?�H���?�K�O�;�F
�;�H�>���C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?�M�	���;�H�>���N�B�;�N���N�B�?���M�?�G�;�H�N�C�=�M���I�@���=�;�L�>�C�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H�M���C�H���+�3�(
�����C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I���N�B�?���F�;�N�N�?�L�����"�I�L���;�H���?�R�;�G�J�F�?���>�?�G�I�H�M�N�L�;�N�C�H�A���N�B�?���?�@�@�?�=�N�M
�M�O�=�B���M�O�=�B���;���>�?�@�C�H�C�N�C�I�H�	���J�F�?�;�M�?���L�?�@�?�L���N�I�/�?�=�N�C�I�H��������������

8.5.2 Maximum Cardinality

�����G�;�R�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HDataMaxCardinality( n DPE DR )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�	���;�H�>���;���O�H�;�L�S
�>�;�N�;���L�;�H�A�?DR�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SDPE�N�I���;�N
�G�I�M�Nn �>�C�@�@�?�L�?�H�N���F�C�N�?�L�;�F�M���C�HDR�����%�@DR�C�M���H�I�N���J�L�?�M�?�H�N�	���C�N���C�M���N�;�E�?�H���N�I���<�?rdfs:Literal��

DataMaxCardinality := 'DataMaxCardinality' '(' nonNegativeInteger
DataPropertyExpression [ DataRange ] ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

FunctionalDataProperty(
a:hasName )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���H�;�G�?��

�0�B�?���@�I�F�F�I�Q�C�H�A���G�;�R�C�G�O�G���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasName �N�I���;�N���G�I�M�N���N�Q�I���>�C�@�@�?�L�?�H�N���F�C�N�?�L�;�F�M��
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DataMaxCardinality( 2 a:hasName )

�/�C�H�=�?���N�B�?���I�H�N�I�F�I�A�S���;�R�C�I�G���L�?�M�N�L�C�=�N�Ma:hasName �N�I���<�?���@�O�H�=�N�C�I�H�;�F�	���;�F�F���C�H�>�C�P�C�>�O�;�F�M���C�H
�N�B�?���I�H�N�I�F�I�A�S���;�L�?���C�H�M�N�;�H�=�?�M���I�@���N�B�C�M���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

�*�I�N�?���N�B�;�N���M�I�G�?���>�;�N�;�N�S�J�?�M���@�L�I�G���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���>�C�M�N�C�H�A�O�C�M�B���<�?�N�Q�?�?�H���?�K�O�;�F
�;�H�>���C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?�M�	���;�H�>���N�B�;�N���N�B�?���M�?�G�;�H�N�C�=�M���I�@���=�;�L�>�C�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H�M���C�H���+�3�(
�����C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I���N�B�?���F�;�N�N�?�L�����"�I�L���;�H���?�R�;�G�J�F�?���>�?�G�I�H�M�N�L�;�N�C�H�A���N�B�?���?�@�@�?�=�N�M
�M�O�=�B���M�O�=�B���;���>�?�@�C�H�C�N�C�I�H�	���J�F�?�;�M�?���L�?�@�?�L���N�I�/�?�=�N�C�I�H��������������

8.5.3 Exact Cardinality

���H���?�R�;�=�N���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�HDataExactCardinality( n DPE DR )
�=�I�H�M�C�M�N�M���I�@���;���H�I�H�H�?�A�;�N�C�P�?���C�H�N�?�A�?�Ln�	���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�	���;�H�>���;���O�H�;�L�S
�>�;�N�;���L�;�H�A�?DR�	���;�H�>���C�N���=�I�H�N�;�C�H�M���;�F�F���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�SDPE�N�I
�?�R�;�=�N�F�Sn �>�C�@�@�?�L�?�H�N���F�C�N�?�L�;�F�M���C�HDR�����%�@DR�C�M���H�I�N���J�L�?�M�?�H�N�	���C�N���C�M���N�;�E�?�H���N�I���<�?rdfs:Literal��

DataExactCardinality := 'DataExactCardinality' '('
nonNegativeInteger DataPropertyExpression [ DataRange ] ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyAssertion(
a:hasName a:Brian "Brian
Griffin" )

���L�C�;�H���M���H�;�G�?���C�M"Brian
Griffin" ��

FunctionalDataProperty(
a:hasName )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���H�;�G�?��

�0�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�=�N���=�;�L�>�C�H�;�F�C�N�S���?�R�J�L�?�M�M�C�I�H���=�I�H�N�;�C�H�M���N�B�I�M�?���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�=�I�H�H�?�=�N�?�>���<�Sa:hasName �N�I���?�R�;�=�N�F�S���I�H�?���F�C�N�?�L�;�F��

DataExactCardinality( 1 a:hasName )

�/�C�H�=�?���N�B�?���I�H�N�I�F�I�A�S���;�R�C�I�G���L�?�M�N�L�C�=�N�Ma:hasName �N�I���<�?���@�O�H�=�N�C�I�H�;�F���;�H�>a:Brian �C�M
�=�I�H�H�?�=�N�?�>���<�Sa:hasName �N�I"Brian Griffin" �	���C�N���C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?
�I�@���N�B�C�M���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

�*�I�N�?���N�B�;�N���M�I�G�?���>�;�N�;�N�S�J�?�M���@�L�I�G���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���>�C�M�N�C�H�A�O�C�M�B���<�?�N�Q�?�?�H���?�K�O�;�F
�;�H�>���C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?�M�	���;�H�>���N�B�;�N���N�B�?���M�?�G�;�H�N�C�=�M���I�@���=�;�L�>�C�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H�M���C�H���+�3�(
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�����C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I���N�B�?���F�;�N�N�?�L�����"�I�L���;�H���?�R�;�G�J�F�?���>�?�G�I�H�M�N�L�;�N�C�H�A���N�B�?���?�@�@�?�=�N�M
�M�O�=�B���M�O�=�B���;���>�?�@�C�H�C�N�C�I�H�	���J�F�?�;�M�?���L�?�@�?�L���N�I�/�?�=�N�C�I�H��������������

�������R�C�I�G�M

�0�B�?���G�;�C�H���=�I�G�J�I�H�?�H�N���I�@���;�H���+�3�(�������I�H�N�I�F�I�A�S���C�M���;���M�?�N���I�@axioms �`���M�N�;�N�?�G�?�H�N�M���N�B�;�N
�M�;�S���Q�B�;�N���C�M���N�L�O�?���C�H���N�B�?���>�I�G�;�C�H�����+�3�(�������J�L�I�P�C�>�?�M���;�H���?�R�N�?�H�M�C�P�?���M�?�N���I�@���;�R�C�I�G�M�	���;�F�F���I�@
�Q�B�C�=�B���?�R�N�?�H�>���N�B�?Axiom �=�F�;�M�M���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H�������M���M�B�I�Q�H���C�H���"�C�A�O�L�?�������	
�;�R�C�I�G�M���C�H���+�3�(�������=�;�H���<�?���>�?�=�F�;�L�;�N�C�I�H�M�	���;�R�C�I�G�M���;�<�I�O�N���=�F�;�M�M�?�M�	���;�R�C�I�G�M���;�<�I�O�N���I�<�D�?�=�N
�I�L���>�;�N�;���J�L�I�J�?�L�N�C�?�M�	���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H�M�	���E�?�S�M�	���;�M�M�?�L�N�C�I�H�M�����M�I�G�?�N�C�G�?�M���;�F�M�I���=�;�F�F�?�>
facts���	���;�H�>���;�R�C�I�G�M���;�<�I�O�N���;�H�H�I�N�;�N�C�I�H�M��

Figure 12. �0�B�?�����R�C�I�G�M���I�@���+�3�(����

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

axiomAnnotations := { Annotation }

���M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����	���+�3�(�������;�R�C�I�G�M���=�;�H���=�I�H�N�;�C�H���;�R�C�I�G���;�H�H�I�N�;�N�C�I�H�M�	���N�B�?���M�N�L�O�=�N�O�L�?
�I�@���Q�B�C�=�B���C�M���>�?�@�C�H�?�>���C�H�/�?�=�N�C�I�H�����
�������R�C�I�G���;�H�H�I�N�;�N�C�I�H�M���B�;�P�?���H�I���?�@�@�?�=�N���I�H���N�B�?
�M�?�G�;�H�N�C�=�M���I�@���;�R�C�I�G�M���`���N�B�;�N���C�M�	���N�B�?�S���>�I���H�I�N���;�@�@�?�=�N���N�B�?���F�I�A�C�=�;�F���=�I�H�M�?�K�O�?�H�=�?�M���I�@���+�3�(
�����I�H�N�I�F�I�A�C�?�M�����%�H���=�I�H�N�L�;�M�N�	���;�R�C�I�G���;�H�H�I�N�;�N�C�I�H�M���>�I���;�@�@�?�=�N���M�N�L�O�=�N�O�L�;�F���?�K�O�C�P�;�F�?�H�=�?��
�;�R�C�I�G�M���Q�C�F�F���H�I�N���<�?���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���C�@���N�B�?�C�L���;�R�C�I�G���;�H�H�I�N�;�N�C�I�H�M���;�L�?���H�I�N
�M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N��

Example:
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�0�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G���=�I�H�N�;�C�H�M���;���=�I�G�G�?�H�N���N�B�;�N���?�R�J�F�;�C�H�M���N�B�?���J�O�L�J�I�M�?���I�@���N�B�?���;�R�C�I�G��

SubClassOf( Annotation( rdfs:comment "Male people are
people." ) a:Man a:Person )

�/�C�H�=�?���;�H�H�I�N�;�N�C�I�H�M���;�@�@�?�=�N���M�N�L�O�=�N�O�L�;�F���?�K�O�C�P�;�F�?�H�=�?���<�?�N�Q�?�?�H���;�R�C�I�G�M�	���N�B�?���J�L�?�P�C�I�O�M
�;�R�C�I�G���C�M���H�I�N���M�N�L�O�=�N�O�L�;�F�F�S���?�K�O�C�P�;�F�?�H�N���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�	���?�P�?�H���N�B�I�O�A�B���N�B�?�M�?
�N�Q�I���;�R�C�I�G�M���;�L�?���M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N��

SubClassOf( a:Man a:Person )

�����������F�;�M�M���!�R�J�L�?�M�M�C�I�H�����R�C�I�G�M

�+�3�(�������J�L�I�P�C�>�?�M���;�R�C�I�G�M���N�B�;�N���;�F�F�I�Q���L�?�F�;�N�C�I�H�M�B�C�J�M���N�I���<�?���?�M�N�;�<�F�C�M�B�?�>���<�?�N�Q�?�?�H���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������0�B�?SubClassOf �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?
�N�B�;�N���?�;�=�B���C�H�M�N�;�H�=�?���I�@���I�H�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���C�M���;�F�M�I���;�H���C�H�M�N�;�H�=�?���I�@���;�H�I�N�B�?�L���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�	���;�H�>���N�B�O�M���N�I���=�I�H�M�N�L�O�=�N���;���B�C�?�L�;�L�=�B�S���I�@���=�F�;�M�M�?�M�����0�B�?EquivalentClasses
�;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���M�?�P�?�L�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���;�L�?���?�K�O�C�P�;�F�?�H�N���N�I���?�;�=�B
�I�N�B�?�L�����0�B�?DisjointClasses �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���M�?�P�?�L�;�F���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�M���;�L�?���J�;�C�L�Q�C�M�?���>�C�M�D�I�C�H�N���`���N�B�;�N���C�M�	���N�B�;�N���N�B�?�S���B�;�P�?���H�I���C�H�M�N�;�H�=�?�M���C�H���=�I�G�G�I�H��
�"�C�H�;�F�F�S�	���N�B�?DisjointUnion �=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���;�F�F�I�Q�M���I�H�?���N�I���>�?�@�C�H�?���;���=�F�;�M�M���;�M���;
�>�C�M�D�I�C�H�N���O�H�C�I�H���I�@���M�?�P�?�L�;�F���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M���;�H�>���N�B�O�M���N�I���?�R�J�L�?�M�M���=�I�P�?�L�C�H�A
�=�I�H�M�N�L�;�C�H�N�M��
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Figure 13. �0�B�?�����F�;�M�M�����R�C�I�G�M���I�@���+�3�(����

ClassAxiom := SubClassOf | EquivalentClasses | DisjointClasses |
DisjointUnion

9.1.1 Subclass Axioms

�����M�O�<�=�F�;�M�M���;�R�C�I�GSubClassOf( CE 1 CE2 ) �M�N�;�N�?�M���N�B�;�N���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE1
�C�M���;���M�O�<�=�F�;�M�M���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE2�����.�I�O�A�B�F�S���M�J�?�;�E�C�H�A�	���N�B�C�M���M�N�;�N�?�M���N�B�;�NCE1 �C�M
�G�I�L�?���M�J�?�=�C�@�C�=���N�B�;�HCE2�����/�O�<�=�F�;�M�M���;�R�C�I�G�M���;�L�?���;���@�O�H�>�;�G�?�H�N�;�F���N�S�J�?���I�@���;�R�C�I�G�M���C�H���+�3�(
�����;�H�>���=�;�H���<�?���O�M�?�>���N�I���=�I�H�M�N�L�O�=�N���;���=�F�;�M�M���B�C�?�L�;�L�=�B�S�����+�N�B�?�L���E�C�H�>�M���I�@���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H
�;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N�M���@�I�L���I�H�?���I�L���G�I�L�?���M�O�<�=�F�;�M�M���;�R�C�I�G�M��
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SubClassOf := 'SubClassOf' '(' axiomAnnotations
subClassExpression superClassExpression ')'
subClassExpression := ClassExpression
superClassExpression := ClassExpression

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubClassOf( a:Baby a:Child ) �!�;�=�B���<�;�<�S���C�M���;���=�B�C�F�>��
SubClassOf( a:Child a:Person ) �!�;�=�B���=�B�C�F�>���C�M���;���J�?�L�M�I�H��
ClassAssertion( a:Baby
a:Stewie ) �/�N�?�Q�C�?���C�M���;���<�;�<�S��

�/�C�H�=�?a:Stewie �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Baby�	���<�S���N�B�?���@�C�L�M�N���M�O�<�=�F�;�M�M���;�R�C�I�Ga:Stewie �C�M
�=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@a:Child �;�M���Q�?�F�F�����/�C�G�C�F�;�L�F�S�	���<�S���N�B�?���M�?�=�I�H�>���M�O�<�=�F�;�M�M
�;�R�C�I�Ga:Stewie �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@a:Person�����0�B�C�M���M�N�S�F�?���I�@���L�?�;�M�I�H�C�H�A
�=�;�H���<�?���;�J�J�F�C�?�>���N�I���;�H�S���C�H�M�N�;�H�=�?���I�@a:Baby �;�H�>���H�I�N���D�O�M�Na:Stewie�����N�B�?�L�?�@�I�L�?�	���I�H�?
�=�;�H���=�I�H�=�F�O�>�?���N�B�;�Na:Baby �C�M���;���M�O�<�=�F�;�M�M���I�@a:Person�����%�H���I�N�B�?�L���Q�I�L�>�M�	���N�B�C�M���I�H�N�I�F�I�A�S
�?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( a:Baby a:Person )

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubClassOf( a:PersonWithChild
ObjectSomeValuesFrom(

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

�����J�?�L�M�I�H���N�B�;�N���B�;�M���;���=�B�C�F�>���B�;�M
�?�C�N�B�?�L���;�N���F�?�;�M�N���I�H�?���<�I�S���I�L���;���A�C�L�F��

SubClassOf( a:Boy a:Child ) �!�;�=�B���<�I�S���C�M���;���=�B�C�F�>��
SubClassOf( a:Girl a:Child ) �!�;�=�B���A�C�L�F���C�M���;���=�B�C�F�>��
SubClassOf(
ObjectSomeValuesFrom(
a:hasChild a:Child ) a:Parent
)

�%�@���M�I�G�?���I�<�D�?�=�N���B�;�M���;���=�B�C�F�>�	���N�B�?�H
�N�B�C�M���I�<�D�?�=�N���C�M���;���J�;�L�?�H�N��

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�N���?�;�=�B���C�H�M�N�;�H�=�?���I�@a:PersonWithChild �C�M���=�I�H�H�?�=�N�?�>���N�I
�;�H���C�H�>�C�P�C�>�O�;�F���N�B�;�N���C�M���;�H���C�H�M�N�;�H�=�?���I�@���?�C�N�B�?�La:Boy �I�La:Girl���������?�=�;�O�M�?���I�@���N�B�?���I�J�?�H�

�Q�I�L�F�>���M�?�G�;�H�N�C�=�M���I�@���+�3�(�����	���N�B�C�M���>�I�?�M���H�I�N���G�?�;�H���N�B�;�N���N�B�?�L�?���G�O�M�N���<�?���I�H�F�S���I�H�?���M�O�=�B
�C�H�>�C�P�C�>�O�;�F���I�L���N�B�;�N���;�F�F���M�O�=�B���C�H�>�C�P�C�>�O�;�F�M���G�O�M�N���<�?���C�H�M�N�;�H�=�?�M���I�@���?�C�N�B�?�La:Boy �I�L���I�@
a:Girl�������"�O�L�N�B�?�L�G�I�L�?�	���?�;�=�B���C�H�M�N�;�H�=�?���I�@a:Boy �I�La:Girl �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Child��
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�"�C�H�;�F�F�S�	���N�B�?���F�;�M�N���;�R�C�I�G���M�;�S�M���N�B�;�N���;�F�F���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���=�I�H�H�?�=�N�?�>���<�Sa:hasChild
�N�I���;�H���C�H�M�N�;�H�=�?���I�@a:Child �;�L�?���C�H�M�N�;�H�=�?�M���I�@a:Parent�����/�C�H�=�?���N�B�C�M���L�?�;�M�I�H�C�H�A���B�I�F�>�M���@�I�L
�?�;�=�B���C�H�M�N�;�H�=�?���I�@a:PersonWithChild�	���?�;�=�B���M�O�=�B���C�H�M�N�;�H�=�?���C�M���;�F�M�I���;�H���C�H�M�N�;�H�=�?���I�@
a:Parent�����%�H���I�N�B�?�L���Q�I�L�>�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( a:PersonWithChild a:Parent )

9.1.2 Equivalent Classes

���H���?�K�O�C�P�;�F�?�H�N���=�F�;�M�M�?�M���;�R�C�I�GEquivalentClasses( CE 1 ... CE n ) �M�N�;�N�?�M���N�B�;�N
�;�F�F���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�MCEi �	�������]���C���]���H�	���;�L�?���M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���?�;�=�B
�I�N�B�?�L�����0�B�C�M���;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���O�M�?���?�;�=�BCEi �;�M���;���M�S�H�I�H�S�G���@�I�L���?�;�=�BCEj �`���N�B�;�N���C�M�	
�C�H���;�H�S���?�R�J�L�?�M�M�C�I�H���C�H���N�B�?���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�C�H�A���M�O�=�B���;�H���;�R�C�I�G�	CEi �=�;�H���<�?���L�?�J�F�;�=�?�>
�Q�C�N�BCEj �Q�C�N�B�I�O�N���;�@�@�?�=�N�C�H�A���N�B�?���G�?�;�H�C�H�A���I�@���N�B�?���I�H�N�I�F�I�A�S�������H���;�R�C�I�G
EquivalentClasses( CE 1 CE2 ) �C�M���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���@�I�F�F�I�Q�C�H�A���N�Q�I���;�R�C�I�G�M��

SubClassOf( CE 1 CE2 )
SubClassOf( CE 2 CE1 )

���R�C�I�G�M���I�@���N�B�?���@�I�L�GEquivalentClasses( C CE ) �	���Q�B�?�L�?C �C�M���;���=�F�;�M�M���;�H�>CE�C�M
�;���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�	���;�L�?���I�@�N�?�H���=�;�F�F�?�>definitions�	���<�?�=�;�O�M�?���N�B�?�S���>�?�@�C�H�?���N�B�?���=�F�;�M�MC �C�H
�N�?�L�G�M���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

EquivalentClasses( a:Boy
ObjectIntersectionOf( a:Child
a:Man ) )

�����<�I�S���C�M���;���G�;�F�?���=�B�C�F�>��

ClassAssertion( a:Child
a:Chris ) ���B�L�C�M���C�M���;���=�B�C�F�>��

ClassAssertion( a:Man a:Chris
) ���B�L�C�M���C�M���;���G�;�H��

ClassAssertion( a:Boy a:Stewie
) �/�N�?�Q�C�?���C�M���;���<�I�S��

�0�B�?���@�C�L�M�N���;�R�C�I�G���>�?�@�C�H�?�M���N�B�?���=�F�;�M�Ma:Boy �;�M���;�H���C�H�N�?�L�M�?�=�N�C�I�H���I�@���N�B�?���=�F�;�M�M�?�Ma:Child
�;�H�>a:Man�����N�B�O�M�	���N�B�?���C�H�M�N�;�H�=�?�M���I�@a:Boy �;�L�?���?�R�;�=�N�F�S���N�B�I�M�?���C�H�M�N�;�H�=�?�M���N�B�;�N���;�L�?���<�I�N�B
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�;�H���C�H�M�N�;�H�=�?���I�@a:Child �;�H�>���;�H���C�H�M�N�;�H�=�?���I�@a:Man�����/�O�=�B���;���>�?�@�C�H�C�N�C�I�H���=�I�H�M�C�M�N�M���I�@
�N�Q�I���>�C�L�?�=�N�C�I�H�M�����0�B�?���@�C�L�M�N���>�C�L�?�=�N�C�I�H���C�G�J�F�C�?�M���N�B�;�N���?�;�=�B���C�H�M�N�;�H�=�?���I�@a:Child �;�H�>a:Man
�C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Boy�����M�C�H�=�?a:Chris �M�;�N�C�M�@�C�?�M���N�B�?�M�?���N�Q�I���=�I�H�>�C�N�C�I�H�M�	���C�N���C�M
�=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@a:Boy�����0�B�?���M�?�=�I�H�>���>�C�L�?�=�N�C�I�H���C�G�J�F�C�?�M���N�B�;�N���?�;�=�Ba:Boy
�C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Child �;�H�>���I�@a:Man�����N�B�O�M�	a:Stewie �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?
�I�@a:Man �;�H�>���I�@a:Boy��

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

EquivalentClasses(
a:MongrelOwner
ObjectSomeValuesFrom( a:hasPet
a:Mongrel ) )

�����G�I�H�A�L�?�F���I�Q�H�?�L���B�;�M���;���J�?�N���N�B�;�N
�C�M���;���G�I�H�A�L�?�F��

EquivalentClasses( a:DogOwner
ObjectSomeValuesFrom( a:hasPet
a:Dog ) )

�����>�I�A���I�Q�H�?�L���B�;�M���;���J�?�N���N�B�;�N���C�M���;
�>�I�A��

SubClassOf( a:Mongrel a:Dog ) �!�;�=�B���G�I�H�A�L�?�F���C�M���;���>�I�A��
ClassAssertion( a:MongrelOwner
a:Peter ) �,�?�N�?�L���C�M���;���G�I�H�A�L�?�F���I�Q�H�?�L��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���?�;�=�B���C�H�M�N�;�H�=�?x �I�@a:MongrelOwner �G�O�M�N���<�?���=�I�H�H�?�=�N�?�>���P�C�;
a:hasPet �N�I���;�H���C�H�M�N�;�H�=�?���I�@a:Mongrel�����<�S���N�B�?���N�B�C�L�>���;�R�C�I�G�	���N�B�C�M���C�H�>�C�P�C�>�O�;�F���C�M���;�H
�C�H�M�N�;�H�=�?���I�@a:Dog�����N�B�O�M�	���<�S���N�B�?���M�?�=�I�H�>���;�R�C�I�G�	x �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:DogOwner��
�%�H���I�N�B�?�L���Q�I�L�>�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( a:MongrelOwner a:DogOwner )

���S���N�B�?���@�I�O�L�N�B���;�R�C�I�G�	a:Peter �C�M���N�B�?�H���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?���I�@a:DogOwner��

9.1.3 Disjoint Classes

�����>�C�M�D�I�C�H�N���=�F�;�M�M�?�M���;�R�C�I�GDisjointClasses( CE 1 ... CE n ) �M�N�;�N�?�M���N�B�;�N���;�F�F���I�@
�N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�MCEi �	�������]���C���]���H�	���;�L�?���J�;�C�L�Q�C�M�?���>�C�M�D�I�C�H�N�����N�B�;�N���C�M�	���H�I���C�H�>�C�P�C�>�O�;�F���=�;�H
�<�?���;�N���N�B�?���M�;�G�?���N�C�G�?���;�H���C�H�M�N�;�H�=�?���I�@���<�I�N�BCEi �;�H�>CEj �@�I�L���C���\���D�������H���;�R�C�I�G
DisjointClasses( CE 1 CE2 ) �C�M���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DisjointClasses( a:Boy a:Girl
)

�*�I�N�B�C�H�A���=�;�H���<�?���<�I�N�B���;���<�I�S���;�H�>
�;���A�C�L�F��

ClassAssertion( a:Boy a:Stewie
) �/�N�?�Q�C�?���C�M���;���<�I�S��

�0�B�?���;�R�C�I�G�M���C�H���N�B�C�M���I�H�N�I�F�I�A�S���C�G�J�F�S���N�B�;�Na:Stewie �=�;�H���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H���C�H�M�N�;�H�=�?
�I�@���N�B�?���@�I�F�F�I�Q�C�H�A���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��

ObjectComplementOf( a:Girl )

�"�O�L�N�B�?�L�G�I�L�?�	���C�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?
�I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

ClassAssertion( a:Girl a:Stewie )

9.1.4 Disjoint Union of Class Expressions

�����>�C�M�D�I�C�H�N���O�H�C�I�H���;�R�C�I�GDisjointUnion( C CE 1 ... CE n ) �M�N�;�N�?�M���N�B�;�N���;���=�F�;�M�M
C �C�M���;���>�C�M�D�I�C�H�N���O�H�C�I�H���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�MCEi �	�������]���C���]���H�	���;�F�F���I�@���Q�B�C�=�B���;�L�?���J�;�C�L�Q�C�M�?
�>�C�M�D�I�C�H�N�����/�O�=�B���;�R�C�I�G�M���;�L�?���M�I�G�?�N�C�G�?�M���L�?�@�?�L�L�?�>���N�I���;�Mcovering �;�R�C�I�G�M�	���;�M���N�B�?�S���M�N�;�N�?
�N�B�;�N���N�B�?���?�R�N�?�H�M�C�I�H�M���I�@���;�F�FCEi �?�R�;�=�N�F�S���=�I�P�?�L���N�B�?���?�R�N�?�H�M�C�I�H���I�@C�����0�B�O�M�	���?�;�=�B���C�H�M�N�;�H�=�?
�I�@C �C�M���;�H���C�H�M�N�;�H�=�?���I�@���?�R�;�=�N�F�S���I�H�?CEi �	���;�H�>���?�;�=�B���C�H�M�N�;�H�=�?���I�@CEi �C�M���;�H���C�H�M�N�;�H�=�?���I�@C��
�!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���N�Q�I���;�R�C�I�G�M��

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

DisjointUnion := 'DisjointUnion' '(' axiomAnnotations Class
disjointClassExpressions ')'
disjointClassExpressions := ClassExpression ClassExpression {
ClassExpression }

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DisjointUnion( a:Child a:Boy
a:Girl )

�!�;�=�B���=�B�C�F�>���C�M���?�C�N�B�?�L���;���<�I�S���I�L���;
�A�C�L�F�	���?�;�=�B���<�I�S���C�M���;���=�B�C�F�>�	���?�;�=�B
�A�C�L�F���C�M���;���=�B�C�F�>�	���;�H�>���H�I�N�B�C�H�A���=�;�H
�<�?���<�I�N�B���;���<�I�S���;�H�>���;���A�C�L�F��

ClassAssertion( a:Child
a:Stewie ) �/�N�?�Q�C�?���C�M���;���=�B�C�F�>��

ClassAssertion(
ObjectComplementOf( a:Girl )
a:Stewie )

�/�N�?�Q�C�?���C�M���H�I�N���;���A�C�L�F��

���S���N�B�?���@�C�L�M�N���N�Q�I���;�R�C�I�G�M�	a:Stewie �C�M���?�C�N�B�?�L���;�H���C�H�M�N�;�H�=�?���I�@a:Boy �I�La:Girl�����0�B�?���F�;�M�N
�;�M�M�?�L�N�C�I�H���?�F�C�G�C�H�;�N�?�M���N�B�?���M�?�=�I�H�>���J�I�M�M�C�<�C�F�C�N�S�	���M�Ia:Stewie �C�M���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@a:Boy��

���������+�<�D�?�=�N���,�L�I�J�?�L�N�S�����R�C�I�G�M

�+�3�(�������J�L�I�P�C�>�?�M���;�R�C�I�G�M���N�B�;�N���=�;�H���<�?���O�M�?�>���N�I���=�B�;�L�;�=�N�?�L�C�T�?���;�H�>���?�M�N�;�<�F�C�M�B
�L�?�F�;�N�C�I�H�M�B�C�J�M���<�?�N�Q�?�?�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M�����"�I�L���=�F�;�L�C�N�S�	���N�B�?���M�N�L�O�=�N�O�L�?���I�@
�N�B�?�M�?���;�R�C�I�G�M���C�M���M�B�I�Q�H���C�H���N�Q�I���M�?�J�;�L�;�N�?���@�C�A�O�L�?�M�	���"�C�A�O�L�?���������;�H�>���"�C�A�O�L�?�����������0�B�?
SubObjectPropertyOf �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���N�B�?���?�R�N�?�H�M�C�I�H���I�@���I�H�?���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���C�H�=�F�O�>�?�>���C�H���N�B�?���?�R�N�?�H�M�C�I�H���I�@���;�H�I�N�B�?�L���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�����0�B�?EquivalentObjectProperties �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���N�B�?
�?�R�N�?�H�M�C�I�H�M���I�@���M�?�P�?�L�;�F���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���;�L�?���N�B�?���M�;�G�?�����0�B�?
DisjointObjectProperties �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���N�B�?���?�R�N�?�H�M�C�I�H�M���I�@���M�?�P�?�L�;�F
�I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���;�L�?���J�;�C�L�Q�C�M�?���>�C�M�D�I�C�H�N���`���N�B�;�N���C�M�	���N�B�;�N���N�B�?�S���>�I���H�I�N���M�B�;�L�?
�J�;�C�L�M���I�@���=�I�H�H�?�=�N�?�>���C�H�>�C�P�C�>�O�;�F�M�����0�B�?InverseObjectProperties �;�R�C�I�G���=�;�H���<�?���O�M�?�>���N�I
�M�N�;�N�?���N�B�;�N���N�Q�I���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���;�L�?���N�B�?���C�H�P�?�L�M�?���I�@���?�;�=�B���I�N�B�?�L�����0�B�?
ObjectPropertyDomain �;�H�>ObjectPropertyRange �;�R�C�I�G�M���=�;�H���<�?���O�M�?�>���N�I���L�?�M�N�L�C�=�N
�N�B�?���@�C�L�M�N���;�H�>���N�B�?���M�?�=�I�H�>���C�H�>�C�P�C�>�O�;�F�	���L�?�M�J�?�=�N�C�P�?�F�S�	���=�I�H�H�?�=�N�?�>���<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���N�I���<�?���C�H�M�N�;�H�=�?�M���I�@���N�B�?���M�J�?�=�C�@�C�?�>���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H��
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Figure 14. �+�<�D�?�=�N���,�L�I�J�?�L�N�S�����R�C�I�G�M���C�H���+�3�(�����	���,�;�L�N���%

�0�B�?FunctionalObjectProperty �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���C�M���@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���N�B�;�N���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;�N���G�I�M�N���I�H�?
�I�O�N�A�I�C�H�A���=�I�H�H�?�=�N�C�I�H���I�@���N�B�?���M�J�?�=�C�@�C�?�>���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�����0�B�?
InverseFunctionalObjectProperty �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H���C�M���C�H�P�?�L�M�?�
�@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���N�B�;�N���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���C�H�=�I�G�C�H�A���=�I�H�H�?�=�N�C�I�H���I�@���N�B�?���M�J�?�=�C�@�C�?�>���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�����"�C�H�;�F�F�S�	���N�B�?
ReflexiveObjectProperty �	IrreflexiveObjectProperty �	SymmetricObjectProperty �	
AsymmetricObjectProperty �	���;�H�>TransitiveObjectProperty �;�R�C�I�G�M���;�F�F�I�Q���I�H�?���N�I
�M�N�;�N�?���N�B�;�N���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���L�?�@�F�?�R�C�P�?�	���C�L�L�?�@�F�?�R�C�P�?�	���M�S�G�G�?�N�L�C�=�	
�;�M�S�G�G�?�N�L�C�=�	���I�L���N�L�;�H�M�C�N�C�P�?�	���L�?�M�J�?�=�N�C�P�?�F�S��
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Figure 15. ���R�C�I�G�M��� �?�@�C�H�C�H�A�����B�;�L�;�=�N�?�L�C�M�N�C�=�M���I�@���+�<�D�?�=�N���,�L�I�J�?�L�N�C�?�M���C�H���+�3�(�����	���,�;�L�N���%�%

ObjectPropertyAxiom :=
SubObjectPropertyOf | EquivalentObjectProperties |
DisjointObjectProperties | InverseObjectProperties |
ObjectPropertyDomain | ObjectPropertyRange |
FunctionalObjectProperty | InverseFunctionalObjectProperty |
ReflexiveObjectProperty | IrreflexiveObjectProperty |
SymmetricObjectProperty | AsymmetricObjectProperty |
TransitiveObjectProperty

9.2.1 Object Subproperties

�+�<�D�?�=�N���M�O�<�J�L�I�J�?�L�N�S���;�R�C�I�G�M���;�L�?���;�H�;�F�I�A�I�O�M���N�I���M�O�<�=�F�;�M�M���;�R�C�I�G�M�	���;�H�>���N�B�?�S���=�I�G�?���C�H
�N�Q�I���@�I�L�G�M��

�0�B�?���<�;�M�C�=���@�I�L�G���C�MSubObjectPropertyOf( OPE 1 OPE2 ) �����0�B�C�M���;�R�C�I�G���M�N�;�N�?�M
�N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE1 �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HOPE2 �`���N�B�;�N���C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SOPE1 �N�I���;�H���C�H�>�C�P�C�>�O�;�F
y�	���N�B�?�Hx �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�SOPE2 �N�Iy ��

�0�B�?���G�I�L�?���=�I�G�J�F�?�R���@�I�L�G���C�MSubObjectPropertyOf( ObjectPropertyChain(
OPE1 ... OPE n ) OPE ) �����0�B�C�M���;�R�C�I�G���M�N�;�N�?�M���N�B�;�N�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>
�<�S���;���M�?�K�O�?�H�=�?���I�@���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MOPE1�	���������	OPEn �Q�C�N�B���;�H���C�H�>�C�P�C�>�O�;�Fy�	
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�N�B�?�Hx �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���Q�C�N�By �<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�����/�O�=�B
�;�R�C�I�G�M���;�L�?���;�F�M�I���E�H�I�Q�H���;�Mcomplex role inclusions �7SROIQ�8��

SubObjectPropertyOf := 'SubObjectPropertyOf' '('
axiomAnnotations subObjectPropertyExpression
superObjectPropertyExpression ')'
subObjectPropertyExpression := ObjectPropertyExpression |
propertyExpressionChain
propertyExpressionChain := 'ObjectPropertyChain' '('
ObjectPropertyExpression ObjectPropertyExpression {
ObjectPropertyExpression } ')'
superObjectPropertyExpression := ObjectPropertyExpression

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubObjectPropertyOf( a:hasDog
a:hasPet )

�$�;�P�C�H�A���;���>�I�A���C�G�J�F�C�?�M���B�;�P�C�H�A���;
�J�?�N��

ObjectPropertyAssertion(
a:hasDog a:Peter a:Brian ) ���L�C�;�H���C�M���;���>�I�A���I�@���,�?�N�?�L��

�/�C�H�=�?a:hasDog �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@a:hasPet�	���?�;�=�B���N�O�J�F�?���I�@���C�H�>�C�P�C�>�O�;�F�M
�=�I�H�H�?�=�N�?�>���<�S���N�B�?���@�I�L�G�?�L���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�S���N�B�?���F�;�N�N�?�L
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�����0�B�?�L�?�@�I�L�?�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���N�I
a:Brian �<�Sa:hasPet�����N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion( a:hasPet a:Peter a:Brian )

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasMother a:hasSister )
a:hasAunt )

�0�B�?���M�C�M�N�?�L���I�@���M�I�G�?�I�H�?���M���G�I�N�B�?�L
�C�M���N�B�;�N���J�?�L�M�I�H���M���;�O�H�N��

ObjectPropertyAssertion(
a:hasMother a:Stewie a:Lois ) �(�I�C�M���C�M���N�B�?���G�I�N�B�?�L���I�@���/�N�?�Q�C�?��

ObjectPropertyAssertion(
a:hasSister a:Lois a:Carol ) ���;�L�I�F���C�M���;���M�C�M�N�?�L���I�@���(�I�C�M��

�0�B�?���;�R�C�I�G�M���C�H���N�B�C�M���I�H�N�I�F�I�A�S���C�G�J�F�S���N�B�;�Na:Stewie �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasAunt �Q�C�N�B
a:Carol�����N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��
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ObjectPropertyAssertion( a:hasAunt a:Stewie a:Carol )

9.2.2 Equivalent Object Properties

���H���?�K�O�C�P�;�F�?�H�N���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���;�R�C�I�GEquivalentObjectProperties( OPE 1
... OPE n ) �M�N�;�N�?�M���N�B�;�N���;�F�F���I�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MOPEi �	�������]���C���]���H�	���;�L�?
�M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���?�;�=�B���I�N�B�?�L�����0�B�C�M���;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���O�M�?���?�;�=�BOPEi �;�M
�;���M�S�H�I�H�S�G���@�I�L���?�;�=�BOPEj �`���N�B�;�N���C�M�	���C�H���;�H�S���?�R�J�L�?�M�M�C�I�H���C�H���N�B�?���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�C�H�A
�M�O�=�B���;�H���;�R�C�I�G�	OPEi �=�;�H���<�?���L�?�J�F�;�=�?�>���Q�C�N�BOPEj �Q�C�N�B�I�O�N���;�@�@�?�=�N�C�H�A���N�B�?���G�?�;�H�C�H�A���I�@
�N�B�?���I�H�N�I�F�I�A�S�����0�B�?���;�R�C�I�GEquivalentObjectProperties( OPE 1 OPE2 ) �C�M
�?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���@�I�F�F�I�Q�C�H�A���N�Q�I���;�R�C�I�G�M��

SubObjectPropertyOf( OPE 1 OPE2 )
SubObjectPropertyOf( OPE 2 OPE1 )

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

EquivalentObjectProperties(
a:hasBrother a:hasMaleSibling
)

�$�;�P�C�H�A���;���<�L�I�N�B�?�L���C�M���N�B�?���M�;�G�?���;�M
�B�;�P�C�H�A���;���G�;�F�?���M�C�<�F�C�H�A��

ObjectPropertyAssertion(
a:hasBrother a:Chris a:Stewie
)

�/�N�?�Q�C�?���C�M���;���<�L�I�N�B�?�L���I�@�����B�L�C�M��

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

���B�L�C�M���C�M���;���G�;�F�?���M�C�<�F�C�H�A���I�@
�/�N�?�Q�C�?��

�/�C�H�=�?a:hasBrother �;�H�>a:hasMaleSibling �;�L�?���?�K�O�C�P�;�F�?�H�N���J�L�I�J�?�L�N�C�?�M�	���N�B�C�M���I�H�N�I�F�I�A�S
�?�H�N�;�C�F�M���N�B�;�Na:Chris �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasMaleSibling �Q�C�N�Ba:Stewie �`���N�B�;�N���C�M�	���C�N
�?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

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

�"�O�L�N�B�?�L�G�I�L�?�	���N�B�?���I�H�N�I�F�I�A�S���;�F�M�I���?�H�N�;�C�F�M���N�B�;�N���N�B�;�Na:Stewie �C�M���=�I�H�H�?�=�N�?�>���<�S
a:hasBrother �Q�C�N�Ba:Chris �`���N�B�;�N���C�M�	���C�N���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��
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ObjectPropertyAssertion( a:hasBrother a:Stewie a:Chris
)

9.2.3 Disjoint Object Properties

�����>�C�M�D�I�C�H�N���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���;�R�C�I�GDisjointObjectProperties( OPE 1 ...
OPEn ) �M�N�;�N�?�M���N�B�;�N���;�F�F���I�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MOPEi �	�������]���C���]���H�	���;�L�?
�J�;�C�L�Q�C�M�?���>�C�M�D�I�C�H�N�����N�B�;�N���C�M�	���H�I���C�H�>�C�P�C�>�O�;�Fx �=�;�H���<�?���=�I�H�H�?�=�N�?�>���N�I���;�H���C�H�>�C�P�C�>�O�;�Fy �<�S���<�I�N�B
OPEi �;�H�>OPEj �@�I�L���C���\���D��

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DisjointObjectProperties(
a:hasFather a:hasMother )

�"�;�N�B�?�L�B�I�I�>���C�M���>�C�M�D�I�C�H�N���Q�C�N�B
�G�I�N�B�?�L�B�I�I�>��

ObjectPropertyAssertion(
a:hasFather a:Stewie a:Peter ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:hasMother a:Stewie a:Lois ) �(�I�C�M���C�M���N�B�?���G�I�N�B�?�L���I�@���/�N�?�Q�C�?��

�%�H���N�B�C�M���I�H�N�I�F�I�A�S�	���N�B�?���>�C�M�D�I�C�H�N�H�?�M�M���;�R�C�I�G���C�M���M�;�N�C�M�@�C�?�>�����%�@�	���B�I�Q�?�P�?�L�	���I�H�?���Q�?�L�?���N�I���;�>�>
�N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?���>�C�M�D�I�C�H�N�H�?�M�M���;�R�C�I�G���Q�I�O�F�>���<�?���C�H�P�;�F�C�>�;�N�?�>���;�H�>���N�B�?
�I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

ObjectPropertyAssertion( a:hasMother a:Stewie a:Peter
)

9.2.4 Inverse Object Properties

���H���C�H�P�?�L�M�?���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���;�R�C�I�GInverseObjectProperties( OPE 1 OPE2
) �M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE1 �C�M���;�H���C�H�P�?�L�M�?���I�@���N�B�?���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE2�����0�B�O�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SOPE1 �N�I���;�H
�C�H�>�C�P�C�>�O�;�Fy�	���N�B�?�Hy �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�SOPE2 �N�Ix �	���;�H�>���P�C�=�?���P�?�L�M�;�����!�;�=�B���M�O�=�B
�;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

EquivalentObjectProperties( OPE 1 ObjectInverseOf( OPE 2 ) )
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InverseObjectProperties := 'InverseObjectProperties' '('
axiomAnnotations ObjectPropertyExpression ObjectPropertyExpression
')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

InverseObjectProperties(
a:hasFather a:fatherOf )

�$�;�P�C�H�A���;���@�;�N�B�?�L���C�M���N�B�?���I�J�J�I�M�C�N�?
�I�@���<�?�C�H�A���;���@�;�N�B�?�L���I�@���M�I�G�?�I�H�?��

ObjectPropertyAssertion(
a:hasFather a:Stewie a:Peter ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Chris ) �,�?�N�?�L���C�M�����B�L�C�M���M���@�;�N�B�?�L��

�0�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:fatherOf �Q�C�N�Ba:Stewie �`
�N�B�;�N���C�M�	���C�N���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

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

�"�O�L�N�B�?�L�G�I�L�?�	���N�B�?���I�H�N�I�F�I�A�S���;�F�M�I���?�H�N�;�C�F�M���N�B�;�Na:Chris �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasFather
�Q�C�N�Ba:Peter �`���N�B�;�N���C�M�	���C�N���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

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

9.2.5 Object Property Domain

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���>�I�G�;�C�H���;�R�C�I�GObjectPropertyDomain( OPE CE ) �M�N�;�N�?�M
�N�B�;�N���N�B�?���>�I�G�;�C�H���I�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�`
�N�B�;�N���C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SOPE�Q�C�N�B���M�I�G�?���I�N�B�?�L���C�H�>�C�P�C�>�O�;�F�	���N�B�?�Hx �C�M
�;�H���C�H�M�N�;�H�=�?���I�@CE�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?
�@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( ObjectSomeValuesFrom( OPE owl:Thing ) CE )

ObjectPropertyDomain := 'ObjectPropertyDomain' '('
axiomAnnotations ObjectPropertyExpression ClassExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��
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ObjectPropertyDomain( a:hasDog
a:Person ) �+�H�F�S���J�?�I�J�F�?���=�;�H���I�Q�H���>�I�A�M��

ObjectPropertyAssertion(
a:hasDog a:Peter a:Brian ) ���L�C�;�H���C�M���;���>�I�A���I�@���,�?�N�?�L��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���N�B�;�N���B�;�M���;�H���I�O�N�A�I�C�H�Aa:hasDog �=�I�H�H�?�=�N�C�I�H
�G�O�M�N���<�?���;�H���C�H�M�N�;�H�=�?���I�@a:Person�����0�B�?�L�?�@�I�L�?�	a:Peter �=�;�H���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@a:Person�����N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Person a:Peter )

� �I�G�;�C�H���;�R�C�I�G�M���C�H���+�3�(�������B�;�P�?���;���M�N�;�H�>�;�L�>���@�C�L�M�N�
�I�L�>�?�L���M�?�G�;�H�N�C�=�M���N�B�;�N���C�M
�M�I�G�?�Q�B�;�N���>�C�@�@�?�L�?�H�N���@�L�I�G���N�B�?���M�?�G�;�H�N�C�=�M���I�@���M�O�=�B���;�R�C�I�G�M���C�H���>�;�N�;�<�;�M�?�M���;�H�>���I�<�D�?�=�N�

�I�L�C�?�H�N�?�>���M�S�M�N�?�G�M�	���Q�B�?�L�?���M�O�=�B���;�R�C�I�G�M���;�L�?���C�H�N�?�L�J�L�?�N�?�>���;�M���=�B�?�=�E�M�����0�B�?���>�I�G�;�C�H
�;�R�C�I�G���@�L�I�G���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���C�H���M�O�=�B���M�S�M�N�?�G�M���<�?���C�H�N�?�L�J�L�?�N�?�>���;�M���;
constraint �M�;�S�C�H�A���N�B�;�Na:hasDog �=�;�H���J�I�C�H�N���I�H�F�S���@�L�I�G���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���E�H�I�Q�H���N�I
�<�?���C�H�M�N�;�H�=�?�M���I�@a:Person�����@�O�L�N�B�?�L�G�I�L�?�	���M�C�H�=�?���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N
�?�R�J�F�C�=�C�N�F�S���M�N�;�N�?���N�B�;�Na:Peter �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Person�	���I�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�?
�>�I�G�;�C�H���=�I�H�M�N�L�;�C�H�N���N�I���<�?���C�H�P�;�F�C�>�;�N�?�>�����0�B�C�M�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���N�B�?���=�;�M�?���C�H���+�3�(���������;�M
�M�B�I�Q�H���C�H���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B�	���N�B�?���G�C�M�M�C�H�A���N�S�J�?���C�Minferred �@�L�I�G���N�B�?���>�I�G�;�C�H
�=�I�H�M�N�L�;�C�H�N��

9.2.6 Object Property Range

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���L�;�H�A�?���;�R�C�I�GObjectPropertyRange( OPE CE ) �M�N�;�N�?�M���N�B�;�N
�N�B�?���L�;�H�A�?���I�@���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�`���N�B�;�N
�C�M�	���C�@���M�I�G�?���C�H�>�C�P�C�>�O�;�F���C�M���=�I�H�H�?�=�N�?�>���<�SOPE�Q�C�N�B���;�H���C�H�>�C�P�C�>�O�;�Fx�	���N�B�?�Hx �C�M���;�H���C�H�M�N�;�H�=�?
�I�@CE�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( owl:Thing ObjectAllValuesFrom( OPE CE ) )

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyRange( a:hasDog
a:Dog )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:hasDog
�J�L�I�J�?�L�N�S���C�M���N�B�?���=�F�;�M�Ma:Dog��

ObjectPropertyAssertion(
a:hasDog a:Peter a:Brian ) ���L�C�;�H���C�M���;���>�I�A���I�@���,�?�N�?�L��
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���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���N�B�;�N���B�;�M���;�H���C�H�=�I�G�C�H�Aa:hasDog �=�I�H�H�?�=�N�C�I�H
�G�O�M�N���<�?���;�H���C�H�M�N�;�H�=�?���I�@a:Dog�����0�B�?�L�?�@�I�L�?�	a:Brian �=�;�H���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@a:Dog�����N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Dog a:Brian )

�.�;�H�A�?���;�R�C�I�G�M���C�H���+�3�(�������B�;�P�?���;���M�N�;�H�>�;�L�>���@�C�L�M�N�
�I�L�>�?�L���M�?�G�;�H�N�C�=�M���N�B�;�N���C�M���M�I�G�?�Q�B�;�N
�>�C�@�@�?�L�?�H�N���@�L�I�G���N�B�?���M�?�G�;�H�N�C�=�M���I�@���M�O�=�B���;�R�C�I�G�M���C�H���>�;�N�;�<�;�M�?�M���;�H�>���I�<�D�?�=�N�
�I�L�C�?�H�N�?�>
�M�S�M�N�?�G�M�	���Q�B�?�L�?���M�O�=�B���;�R�C�I�G�M���;�L�?���C�H�N�?�L�J�L�?�N�?�>���;�M���=�B�?�=�E�M�����0�B�?���L�;�H�A�?���;�R�C�I�G���@�L�I�G
�N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���C�H���M�O�=�B���M�S�M�N�?�G�M���<�?���C�H�N�?�L�J�L�?�N�?�>���;�M���;constraint
�M�;�S�C�H�A���N�B�;�Na:hasDog �=�;�H���J�I�C�H�N���I�H�F�S���N�I���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���E�H�I�Q�H���N�I���<�?���C�H�M�N�;�H�=�?�M
�I�@a:Dog�����@�O�L�N�B�?�L�G�I�L�?�	���M�C�H�=�?���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���?�R�J�F�C�=�C�N�F�S���M�N�;�N�?���N�B�;�N
a:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Dog�	���I�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�?���L�;�H�A�?���=�I�H�M�N�L�;�C�H�N���N�I���<�?
�C�H�P�;�F�C�>�;�N�?�>�����0�B�C�M�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���N�B�?���=�;�M�?���C�H���+�3�(���������;�M���M�B�I�Q�H���C�H���N�B�?���J�L�?�P�C�I�O�M
�J�;�L�;�A�L�;�J�B�	���N�B�?���G�C�M�M�C�H�A���N�S�J�?���C�Minferred �@�L�I�G���N�B�?���L�;�H�A�?���=�I�H�M�N�L�;�C�H�N��

9.2.7 Functional Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���@�O�H�=�N�C�I�H�;�F�C�N�S���;�R�C�I�GFunctionalObjectProperty( OPE )
�M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���@�I�L���?�;�=�B
�C�H�>�C�P�C�>�O�;�Fx�	���N�B�?�L�?���=�;�H���<�?���;�N���G�I�M�N���I�H�?���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�Fy �M�O�=�B���N�B�;�Nx �C�M���=�I�H�H�?�=�N�?�>
�<�SOPE�N�Iy�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A
�;�R�C�I�G��

SubClassOf( owl:Thing ObjectMaxCardinality( 1 OPE ) )

FunctionalObjectProperty := 'FunctionalObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

FunctionalObjectProperty(
a:hasFather )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:hasFather a:Stewie a:Peter ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:hasFather a:Stewie
a:Peter_Griffin )

�,�?�N�?�L���#�L�C�@�@�C�H���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��
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���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	a:hasFather �=�;�H���J�I�C�H�N���@�L�I�Ga:Stewie �N�I���;�N���G�I�M�N���I�H�?���>�C�M�N�C�H�=�N
�C�H�>�C�P�C�>�O�;�F�	���M�Ia:Peter �;�H�>a:Peter_Griffin �G�O�M�N���<�?���?�K�O�;�F�����N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S
�?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

SameIndividual( a:Peter a:Peter_Griffin )

�+�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�?���J�L�?�P�C�I�O�M���I�H�N�I�F�I�A�S���N�I���<�?���C�H�=�I�H�M�C�M�N�?�H�N�	���M�C�H�=�?���N�B�?
a:hasFather �J�L�I�J�?�L�N�S���J�I�C�H�N�M���N�I���N�Q�I���>�C�@�@�?�L�?�H�N���P�;�F�O�?�M���@�I�La:Stewie�����+�3�(�����	
�B�I�Q�?�P�?�L�	���>�I�?�M���H�I�N���G�;�E�?���N�B�?���O�H�C�K�O�?���H�;�G�?���;�M�M�O�G�J�N�C�I�H�	���M�Ia:Peter �;�H�>
a:Peter_Griffin �;�L�?���H�I�N���H�?�=�?�M�M�;�L�C�F�S���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F�M�����%�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?
�?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?�H���C�N���Q�I�O�F�>���C�H�>�?�?�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

DifferentIndividuals( a:Peter a:Peter_Griffin )

9.2.8 Inverse-Functional Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���C�H�P�?�L�M�?���@�O�H�=�N�C�I�H�;�F�C�N�S���;�R�C�I�G
InverseFunctionalObjectProperty( OPE ) �M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HOPE�C�M���C�H�P�?�L�M�?�
�@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���@�I�L���?�;�=�B���C�H�>�C�P�C�>�O�;�Fx�	���N�B�?�L�?���=�;�H���<�?
�;�N���G�I�M�N���I�H�?���C�H�>�C�P�C�>�O�;�Fy �M�O�=�B���N�B�;�Ny �C�M���=�I�H�H�?�=�N�?�>���<�SOPE�Q�C�N�Bx�����!�;�=�B���M�O�=�B���;�R�C�I�G
�=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

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

InverseFunctionalObjectProperty :=
'InverseFunctionalObjectProperty' '(' axiomAnnotations
ObjectPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

InverseFunctionalObjectProperty(
a:fatherOf )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:fatherOf a:Peter_Griffin
a:Stewie )

�,�?�N�?�L���#�L�C�@�@�C�H���C�M���/�N�?�Q�C�?���M
�@�;�N�B�?�L��
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���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���;�N���G�I�M�N���I�H�?���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F���=�;�H���J�I�C�H�N���<�Sa:fatherOf �N�I
a:Stewie�	���M�Ia:Peter �;�H�>a:Peter_Griffin �G�O�M�N���<�?���?�K�O�;�F�����N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S
�?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

SameIndividual( a:Peter a:Peter_Griffin )

�+�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�?���J�L�?�P�C�I�O�M���I�H�N�I�F�I�A�S���N�I���<�?���C�H�=�I�H�M�C�M�N�?�H�N�	���M�C�H�=�?���N�B�?�L�?���;�L�?���N�Q�I
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�Na:Stewie �C�M���=�I�H�H�?�=�N�?�>���N�I���<�Sa:fatherOf�����+�3�(�����	���B�I�Q�?�P�?�L�	���>�I�?�M
�H�I�N���G�;�E�?���N�B�?���O�H�C�K�O�?���H�;�G�?���;�M�M�O�G�J�N�C�I�H�	���M�Ia:Peter �;�H�>a:Peter_Griffin �;�L�?���H�I�N
�H�?�=�?�M�M�;�L�C�F�S���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F�M�����%�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A
�;�M�M�?�L�N�C�I�H�	���N�B�?�H���C�N���Q�I�O�F�>���C�H�>�?�?�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

DifferentIndividuals( a:Peter a:Peter_Griffin )

9.2.9 Reflexive Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���L�?�@�F�?�R�C�P�C�N�S���;�R�C�I�GReflexiveObjectProperty( OPE ) �M�N�;�N�?�M
�N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���L�?�@�F�?�R�C�P�?���`���N�B�;�N���C�M�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���C�M
�=�I�H�H�?�=�N�?�>���<�SOPE�N�I���C�N�M�?�F�@�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N
�@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( owl:Thing ObjectHasSelf( OPE ) )

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ReflexiveObjectProperty(
a:knows ) �!�P�?�L�S�<�I�>�S���E�H�I�Q�M���N�B�?�G�M�?�F�P�?�M��

ClassAssertion( a:Person
a:Peter ) �,�?�N�?�L���C�M���;���J�?�L�M�I�H��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	a:Peter �G�O�M�N���<�?���=�I�H�H�?�=�N�?�>���<�Sa:knows �N�I���C�N�M�?�F�@�����N�B�;�N���C�M�	���N�B�C�M
�I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion( a:knows a:Peter a:Peter )
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9.2.10 Irreflexive Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���C�L�L�?�@�F�?�R�C�P�C�N�S���;�R�C�I�GIrreflexiveObjectProperty( OPE )
�M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���C�L�L�?�@�F�?�R�C�P�?���`���N�B�;�N���C�M�	���H�I���C�H�>�C�P�C�>�O�;�F
�C�M���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���C�N�M�?�F�@�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N
�@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( ObjectHasSelf( OPE ) owl:Nothing )

IrreflexiveObjectProperty := 'IrreflexiveObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

IrreflexiveObjectProperty(
a:marriedTo )

�*�I�<�I�>�S���=�;�H���<�?���G�;�L�L�C�?�>���N�I
�N�B�?�G�M�?�F�P�?�M��

�%�@���N�B�C�M���I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?���C�L�L�?�@�F�?�R�C�P�C�N�S���;�R�C�I�G
�Q�I�O�F�>���<�?���=�I�H�N�L�;�>�C�=�N�?�>���;�H�>���N�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

ObjectPropertyAssertion( a:marriedTo a:Peter a:Peter )

9.2.11 Symmetric Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���M�S�G�G�?�N�L�S���;�R�C�I�GSymmetricObjectProperty( OPE ) �M�N�;�N�?�M
�N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���M�S�G�G�?�N�L�C�=���`���N�B�;�N���C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M
�=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�H���C�H�>�C�P�C�>�O�;�Fy�	���N�B�?�Hy �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�SOPE�N�Ix�����!�;�=�B
�M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubObjectPropertyOf( OPE ObjectInverseOf( OPE ) )

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

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��
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SymmetricObjectProperty(
a:friend )

�%�@���R���C�M���;���@�L�C�?�H�>���I�@���S�	���N�B�?�H���S���C�M���;
�@�L�C�?�H�>���I�@���R��

ObjectPropertyAssertion(
a:friend a:Peter a:Brian ) ���L�C�;�H���C�M���;���@�L�C�?�H�>���I�@���,�?�N�?�L��

�/�C�H�=�?a:friend �C�M���M�S�G�G�?�N�L�C�=�	a:Peter �G�O�M�N���<�?���=�I�H�H�?�=�N�?�>���<�Sa:friend �N�Ia:Brian��
�N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion( a:friend a:Brian a:Peter )

9.2.12 Asymmetric Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���;�M�S�G�G�?�N�L�S���;�R�C�I�GAsymmetricObjectProperty( OPE )
�M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���;�M�S�G�G�?�N�L�C�=���`���N�B�;�N���C�M�	���C�@���;�H
�C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�H���C�H�>�C�P�C�>�O�;�Fy�	���N�B�?�Hy �=�;�H�H�I�N���<�?���=�I�H�H�?�=�N�?�>���<�S
OPE�N�Ix��

AsymmetricObjectProperty := 'AsymmetricObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

AsymmetricObjectProperty(
a:parentOf )

�%�@���R���C�M���;���J�;�L�?�H�N���I�@���S�	���N�B�?�H���S���C�M���H�I�N
�;���J�;�L�?�H�N���I�@���R��

ObjectPropertyAssertion(
a:parentOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���;���J�;�L�?�H�N���I�@���/�N�?�Q�C�?��

�%�@���N�B�C�M���I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?���;�M�S�G�G�?�N�L�S���;�R�C�I�G
�Q�I�O�F�>���<�?���C�H�P�;�F�C�>�;�N�?�>���;�H�>���N�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

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

9.2.13 Transitive Object Properties

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���N�L�;�H�M�C�N�C�P�C�N�S���;�R�C�I�GTransitiveObjectProperty( OPE )
�M�N�;�N�?�M���N�B�;�N���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�M���N�L�;�H�M�C�N�C�P�?���`���N�B�;�N���C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�F
x �C�M���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�H���C�H�>�C�P�C�>�O�;�Fy �N�B�;�N���C�M���=�I�H�H�?�=�N�?�>���<�SOPE�N�I���;�H���C�H�>�C�P�C�>�O�;�F
z�	���N�B�?�Hx �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�SOPE�N�Iz�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;
�M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 88 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



SubObjectPropertyOf( ObjectPropertyChain( OPE OPE ) OPE )

TransitiveObjectProperty := 'TransitiveObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

TransitiveObjectProperty(
a:ancestorOf )

�%�@���R���C�M���;�H���;�H�=�?�M�N�I�L���I�@���S���;�H�>���S���C�M
�;�H���;�H�=�?�M�N�I�L���I�@���T�	���N�B�?�H���R���C�M���;�H
�;�H�=�?�M�N�I�L���I�@���T��

ObjectPropertyAssertion(
a:ancestorOf a:Carter a:Lois ) ���;�L�N�?�L���C�M���;�H���;�H�=�?�M�N�I�L���I�@���(�I�C�M��

ObjectPropertyAssertion(
a:ancestorOf a:Lois a:Meg ) �(�I�C�M���C�M���;�H���;�H�=�?�M�N�I�L���I�@���)�?�A��

�/�C�H�=�?a:ancestorOf �C�M���N�L�;�H�M�C�N�C�P�?�	a:Carter �G�O�M�N���<�?���=�I�H�H�?�=�N�?�>���<�Sa:ancestorOf �N�I
a:Meg ���G�>�M�;�B�����N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

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

��������� �;�N�;���,�L�I�J�?�L�N�S�����R�C�I�G�M

�+�3�(�������;�F�M�I���J�L�I�P�C�>�?�M���@�I�L���>�;�N�;���J�L�I�J�?�L�N�S���;�R�C�I�G�M�����0�B�?�C�L���M�N�L�O�=�N�O�L�?���C�M���M�C�G�C�F�;�L���N�I���I�<�D�?�=�N
�J�L�I�J�?�L�N�S���;�R�C�I�G�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������0�B�?SubDataPropertyOf �;�R�C�I�G���;�F�F�I�Q�M���I�H�?
�N�I���M�N�;�N�?���N�B�;�N���N�B�?���?�R�N�?�H�M�C�I�H���I�@���I�H�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���C�H�=�F�O�>�?�>���C�H���N�B�?
�?�R�N�?�H�M�C�I�H���I�@���;�H�I�N�B�?�L���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�����0�B�?EquivalentDataProperties
�;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���M�?�P�?�L�;�F���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���B�;�P�?���N�B�?���M�;�G�?
�?�R�N�?�H�M�C�I�H�����0�B�?DisjointDataProperties �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���N�B�?
�?�R�N�?�H�M�C�I�H�M���I�@���M�?�P�?�L�;�F���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���;�L�?���>�C�M�D�I�C�H�N���Q�C�N�B���?�;�=�B���I�N�B�?�L���`���N�B�;�N
�C�M�	���N�B�?�S���>�I���H�I�N���M�B�;�L�?���C�H�>�C�P�C�>�O�;�F�_�F�C�N�?�L�;�F���J�;�C�L�M�����0�B�?DataPropertyDomain �;�R�C�I�G���=�;�H
�<�?���O�M�?�>���N�I���L�?�M�N�L�C�=�N���C�H�>�C�P�C�>�O�;�F�M���=�I�H�H�?�=�N�?�>���<�S���;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���<�?���C�H�M�N�;�H�=�?�M
�I�@���N�B�?���M�J�?�=�C�@�C�?�>���=�F�;�M�M�����M�C�G�C�F�;�L�F�S�	���N�B�?DataPropertyRange �;�R�C�I�G���=�;�H���<�?���O�M�?�>���N�I
�L�?�M�N�L�C�=�N���N�B�?���F�C�N�?�L�;�F�M���J�I�C�H�N�?�>���N�I���<�S���;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���<�?���C�H���N�B�?���M�J�?�=�C�@�C�?�>���O�H�;�L�S
�>�;�N�;���L�;�H�A�?�����"�C�H�;�F�F�S�	���N�B�?FunctionalDataProperty �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;
�>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���C�M���@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���N�B�;�N���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;�N
�G�I�M�N���I�H�?���I�O�N�A�I�C�H�A���=�I�H�H�?�=�N�C�I�H���I�@���N�B�?���M�J�?�=�C�@�C�?�>���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H��
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Figure 16. � �;�N�;���,�L�I�J�?�L�N�S�����R�C�I�G�M���I�@���+�3�(����

DataPropertyAxiom :=
SubDataPropertyOf | EquivalentDataProperties |

DisjointDataProperties |
DataPropertyDomain | DataPropertyRange | FunctionalDataProperty

9.3.1 Data Subproperties

�����>�;�N�;���M�O�<�J�L�I�J�?�L�N�S���;�R�C�I�GSubDataPropertyOf( DPE 1 DPE2 ) �M�N�;�N�?�M���N�B�;�N���N�B�?
�>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE1 �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H
DPE2 �`���N�B�;�N���C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SDPE1 �N�I���;���F�C�N�?�L�;�Fy�	���N�B�?�Hx �C�M
�=�I�H�H�?�=�N�?�>���<�SDPE2 �N�Iy �;�M���Q�?�F�F��

SubDataPropertyOf := 'SubDataPropertyOf' '(' axiomAnnotations
subDataPropertyExpression superDataPropertyExpression ')'
subDataPropertyExpression := DataPropertyExpression
superDataPropertyExpression := DataPropertyExpression

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubDataPropertyOf(
a:hasLastName a:hasName )

�����F�;�M�N���H�;�G�?���I�@���M�I�G�?�I�H�?���C�M���B�C�M��
�B�?�L���H�;�G�?���;�M���Q�?�F�F��

DataPropertyAssertion(
a:hasLastName a:Peter
"Griffin" )

�,�?�N�?�L���M���F�;�M�N���H�;�G�?���C�M
"Griffin" ��

�/�C�H�=�?a:hasLastName �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@a:hasName�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�I�H�H�?�=�N�?�>
�<�S���N�B�?���@�I�L�G�?�L���J�L�I�J�?�L�N�S���N�I���;���F�C�N�?�L�;�F���C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�S���N�B�?���F�;�N�N�?�L���J�L�I�J�?�L�N�S���N�I���N�B�?
�M�;�G�?���F�C�N�?�L�;�F�����0�B�?�L�?�@�I�L�?�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���N�I
"Griffin" �N�B�L�I�O�A�Ba:hasName�����N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A
�;�M�M�?�L�N�C�I�H��

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

9.3.2 Equivalent Data Properties

���H���?�K�O�C�P�;�F�?�H�N���>�;�N�;���J�L�I�J�?�L�N�C�?�M���;�R�C�I�GEquivalentDataProperties( DPE 1 ...
DPEn ) �M�N�;�N�?�M���N�B�;�N���;�F�F���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MDPEi �	�������]���C���]���H�	���;�L�?
�M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���?�;�=�B���I�N�B�?�L�����0�B�C�M���;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���O�M�?���?�;�=�BDPEi �;�M
�;���M�S�H�I�H�S�G���@�I�L���?�;�=�BDPEj �`���N�B�;�N���C�M�	���C�H���;�H�S���?�R�J�L�?�M�M�C�I�H���C�H���N�B�?���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�C�H�A
�M�O�=�B���;�H���;�R�C�I�G�	DPEi �=�;�H���<�?���L�?�J�F�;�=�?�>���Q�C�N�BDPEj �Q�C�N�B�I�O�N���;�@�@�?�=�N�C�H�A���N�B�?���G�?�;�H�C�H�A���I�@
�N�B�?���I�H�N�I�F�I�A�S�����0�B�?���;�R�C�I�GEquivalentDataProperties( DPE 1 DPE2 ) �=�;�H���<�?
�M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubDataPropertyOf( DPE 1 DPE2 )
SubDataPropertyOf( DPE 2 DPE1 )

EquivalentDataProperties := 'EquivalentDataProperties' '('
axiomAnnotations DataPropertyExpression DataPropertyExpression {
DataPropertyExpression } ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

EquivalentDataProperties(
a:hasName a:seLlama )

a:hasName �;�H�>a:seLlama ���C�H
�/�J�;�H�C�M�B�����;�L�?���M�S�H�I�H�S�G�M��

DataPropertyAssertion(
a:hasName a:Meg "Meg Griffin"
)

�)�?�A���M���H�;�G�?���C�M"Meg
Griffin" ��
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DataPropertyAssertion(
a:seLlama a:Meg "Megan
Griffin" )

�)�?�A���M���H�;�G�?���C�M"Megan
Griffin" ��

�/�C�H�=�?a:hasName �;�H�>a:seLlama �;�L�?���?�K�O�C�P�;�F�?�H�N���J�L�I�J�?�L�N�C�?�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M
�N�B�;�Na:Meg �C�M���=�I�H�H�?�=�N�?�>���<�Sa:seLlama �Q�C�N�B"Meg Griffin" �`���N�B�;�N���C�M�	���C�N���?�H�N�;�C�F�M
�N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

DataPropertyAssertion( a:seLlama a:Meg "Meg Griffin" )

�"�O�L�N�B�?�L�G�I�L�?�	���N�B�?���I�H�N�I�F�I�A�S���;�F�M�I���?�H�N�;�C�F�M���N�B�;�Na:Meg �C�M���;�F�M�I���=�I�H�H�?�=�N�?�>���<�S
a:hasName �Q�C�N�B"Megan Griffin" �`���N�B�;�N���C�M�	���C�N���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

DataPropertyAssertion( a:hasName a:Meg "Megan Griffin"
)

9.3.3 Disjoint Data Properties

�����>�C�M�D�I�C�H�N���>�;�N�;���J�L�I�J�?�L�N�C�?�M���;�R�C�I�GDisjointDataProperties( DPE 1 ... DPE n
) �M�N�;�N�?�M���N�B�;�N���;�F�F���I�@���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MDPEi �	�������]���C���]���H�	���;�L�?���J�;�C�L�Q�C�M�?
�>�C�M�D�I�C�H�N�����N�B�;�N���C�M�	���H�I���C�H�>�C�P�C�>�O�;�Fx �=�;�H���<�?���=�I�H�H�?�=�N�?�>���N�I���;���F�C�N�?�L�;�Fy �<�S���<�I�N�BDPEi �;�H�>
DPEj �@�I�L���C���\���D��

DisjointDataProperties := 'DisjointDataProperties' '('
axiomAnnotations DataPropertyExpression DataPropertyExpression {
DataPropertyExpression } ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DisjointDataProperties(
a:hasName a:hasAddress )

�/�I�G�?�I�H�?���M���H�;�G�?���G�O�M�N���<�?
�>�C�@�@�?�L�?�H�N���@�L�I�G���B�C�M���;�>�>�L�?�M�M��

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

�,�?�N�?�L���M���H�;�G�?���C�M"Peter
Griffin" ��

DataPropertyAssertion(
a:hasAddress a:Peter "Quahog,
Rhode Island" )

�,�?�N�?�L���M���;�>�>�L�?�M�M���C�M"Quahog,
Rhode Island" ��

�%�H���N�B�C�M���I�H�N�I�F�I�A�S�	���N�B�?���>�C�M�D�I�C�H�N�H�?�M�M���;�R�C�I�G���C�M���M�;�N�C�M�@�C�?�>�����%�@�	���B�I�Q�?�P�?�L�	���I�H�?���Q�?�L�?���N�I���;�>�>
�N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?���>�C�M�D�I�C�H�N�H�?�M�M���;�R�C�I�G���Q�I�O�F�>���<�?���C�H�P�;�F�C�>�;�N�?�>���;�H�>���N�B�?
�I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��
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DataPropertyAssertion( a:hasAddress a:Peter "Peter
Griffin" )

9.3.4 Data Property Domain

�����>�;�N�;���J�L�I�J�?�L�N�S���>�I�G�;�C�H���;�R�C�I�GDataPropertyDomain( DPE CE ) �M�N�;�N�?�M���N�B�;�N
�N�B�?���>�I�G�;�C�H���I�@���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�C�M���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�`���N�B�;�N
�C�M�	���C�@���;�H���C�H�>�C�P�C�>�O�;�Fx �C�M���=�I�H�H�?�=�N�?�>���<�SDPE�Q�C�N�B���M�I�G�?���F�C�N�?�L�;�F�	���N�B�?�Hx �C�M���;�H���C�H�M�N�;�H�=�?���I�@
CE�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( DataSomeValuesFrom( DPE rdfs:Literal ) CE )

DataPropertyDomain := 'DataPropertyDomain' '(' axiomAnnotations
DataPropertyExpression ClassExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyDomain( a:hasName
a:Person ) �+�H�F�S���J�?�I�J�F�?���=�;�H���B�;�P�?���H�;�G�?�M��

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

�,�?�N�?�L���M���H�;�G�?���C�M"Peter
Griffin" ��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���N�B�;�N���B�;�M���;�H���I�O�N�A�I�C�H�Aa:hasName �=�I�H�H�?�=�N�C�I�H
�G�O�M�N���<�?���;�H���C�H�M�N�;�H�=�?���I�@a:Person�����0�B�?�L�?�@�I�L�?�	a:Peter �=�;�H���<�?���=�F�;�M�M�C�@�C�?�>���;�M���;�H
�C�H�M�N�;�H�=�?���I�@a:Person �`���N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Person a:Peter )

� �I�G�;�C�H���;�R�C�I�G�M���C�H���+�3�(�������B�;�P�?���;���M�N�;�H�>�;�L�>���@�C�L�M�N�
�I�L�>�?�L���M�?�G�;�H�N�C�=�M���N�B�;�N���C�M
�M�I�G�?�Q�B�;�N���>�C�@�@�?�L�?�H�N���@�L�I�G���N�B�?���M�?�G�;�H�N�C�=�M���I�@���M�O�=�B���;�R�C�I�G�M���C�H���>�;�N�;�<�;�M�?�M���;�H�>���I�<�D�?�=�N�

�I�L�C�?�H�N�?�>���M�S�M�N�?�G�M�	���Q�B�?�L�?���M�O�=�B���;�R�C�I�G�M���;�L�?���C�H�N�?�L�J�L�?�N�?�>���;�M���=�B�?�=�E�M�����0�B�O�M�	���N�B�?
�>�I�G�;�C�H���;�R�C�I�G���@�L�I�G���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���C�H���M�O�=�B���M�S�M�N�?�G�M���<�?���C�H�N�?�L�J�L�?�N�?�>
�;�M���;constraint �M�;�S�C�H�A���N�B�;�Na:hasName �=�;�H���J�I�C�H�N���I�H�F�S���@�L�I�G���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?
�E�H�I�Q�H���N�I���<�?���C�H�M�N�;�H�=�?�M���I�@a:Person�����@�O�L�N�B�?�L�G�I�L�?�	���M�C�H�=�?���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S
�>�I�?�M���H�I�N���?�R�J�F�C�=�C�N�F�S���M�N�;�N�?���N�B�;�Na:Peter �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Person�	���I�H�?���G�C�A�B�N���?�R�J�?�=�N
�N�B�?���>�I�G�;�C�H���=�I�H�M�N�L�;�C�H�N���N�I���<�?���C�H�P�;�F�C�>�;�N�?�>�����0�B�C�M�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���N�B�?���=�;�M�?���C�H���+�3�(������
�;�M���M�B�I�Q�H���C�H���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B�	���N�B�?���G�C�M�M�C�H�A���N�S�J�?���C�Minferred �@�L�I�G���N�B�?���>�I�G�;�C�H
�=�I�H�M�N�L�;�C�H�N��
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9.3.5 Data Property Range

�����>�;�N�;���J�L�I�J�?�L�N�S���L�;�H�A�?���;�R�C�I�GDataPropertyRange( DPE DR ) �M�N�;�N�?�M���N�B�;�N���N�B�?
�L�;�H�A�?���I�@���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�C�M���N�B�?���>�;�N�;���L�;�H�A�?DR�`���N�B�;�N���C�M�	���C�@���M�I�G�?
�C�H�>�C�P�C�>�O�;�F���C�M���=�I�H�H�?�=�N�?�>���<�SDPE�Q�C�N�B���;���F�C�N�?�L�;�Fx�	���N�B�?�Hx �C�M���C�HDR�����0�B�?���;�L�C�N�S���I�@DRmust
�<�?���I�H�?�����!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A
�;�R�C�I�G��

SubClassOf( owl:Thing DataAllValuesFrom( DPE DR ) )

DataPropertyRange := 'DataPropertyRange' '(' axiomAnnotations
DataPropertyExpression DataRange ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyRange( a:hasName
xsd:string )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:hasName
�J�L�I�J�?�L�N�S���C�Mxsd:string��

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

�,�?�N�?�L���M���H�;�G�?���C�M"Peter
Griffin" ��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	���?�;�=�B���F�C�N�?�L�;�F���N�B�;�N���B�;�M���;�H���C�H�=�I�G�C�H�Aa:hasName �F�C�H�E���G�O�M�N���<�?���C�H
xsd:string�����%�H���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S�	���N�B�C�M���;�R�C�I�G���C�M���M�;�N�C�M�@�C�?�>�����%�@�	���B�I�Q�?�P�?�L�	���N�B�?
�I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?�H���N�B�?���L�;�H�A�?���;�R�C�I�G���Q�I�O�F�>
�C�G�J�F�S���N�B�;�N���N�B�?���F�C�N�?�L�;�F"42"^^ xsd:integer �C�M���C�Hxsd:string�	���Q�B�C�=�B���C�M���;
�=�I�H�N�L�;�>�C�=�N�C�I�H���;�H�>���N�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

DataPropertyAssertion( a:hasName a:Peter
"42"^^ xsd:integer )

9.3.6 Functional Data Properties

�����>�;�N�;���J�L�I�J�?�L�N�S���@�O�H�=�N�C�I�H�;�F�C�N�S���;�R�C�I�GFunctionalDataProperty( DPE ) �M�N�;�N�?�M
�N�B�;�N���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�C�M���@�O�H�=�N�C�I�H�;�F���`���N�B�;�N���C�M�	���@�I�L���?�;�=�B���C�H�>�C�P�C�>�O�;�Fx�	
�N�B�?�L�?���=�;�H���<�?���;�N���G�I�M�N���I�H�?���>�C�M�N�C�H�=�N���F�C�N�?�L�;�Fy �M�O�=�B���N�B�;�Nx �C�M���=�I�H�H�?�=�N�?�>���<�SDPE�Q�C�N�By��
�!�;�=�B���M�O�=�B���;�R�C�I�G���=�;�H���<�?���M�?�?�H���;�M���;���M�S�H�N�;�=�N�C�=���M�B�I�L�N�=�O�N���@�I�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

SubClassOf( owl:Thing DataMaxCardinality( 1 DPE ) )
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FunctionalDataProperty := 'FunctionalDataProperty' '('
axiomAnnotations DataPropertyExpression ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

FunctionalDataProperty(
a:hasAge )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���;�A�?��

DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:integer )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

���S���N�B�?���@�C�L�M�N���;�R�C�I�G�	a:hasAge �=�;�H���J�I�C�H�N���@�L�I�Ga:Meg �N�I���;�N���G�I�M�N���I�H�?���>�C�M�N�C�H�=�N���F�C�N�?�L�;�F��
�%�H���N�B�C�M���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S�	���N�B�C�M���;�R�C�I�G���C�M���M�;�N�C�M�@�C�?�>�����%�@�	���B�I�Q�?�P�?�L�	���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?
�?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?���M�?�G�;�H�N�C�=�M���I�@���@�O�H�=�N�C�I�H�;�F�C�N�S���;�R�C�I�G�M
�Q�I�O�F�>���C�G�J�F�S���N�B�;�N"15"^^ xsd:integer �C�M���?�K�O�;�F���N�I"17"^^ xsd:integer �	
�Q�B�C�=�B���C�M���;���=�I�H�N�L�;�>�C�=�N�C�I�H���;�H�>���N�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

DataPropertyAssertion( a:hasAge a:Meg
"15"^^ xsd:integer )

Example:

�*�I�N�?���N�B�;�N���M�I�G�?���>�;�N�;�N�S�J�?�M���@�L�I�G���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J���>�C�M�N�C�H�A�O�C�M�B���<�?�N�Q�?�?�H
�?�K�O�;�F���;�H�>���C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?�M�	���;�H�>���N�B�;�N���N�B�?���M�?�G�;�H�N�C�=�M���I�@���=�;�L�>�C�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H�M
�;�H�>���@�O�H�=�N�C�I�H�;�F���>�;�N�;���J�L�I�J�?�L�N�C�?�M���C�H���+�3�(�������C�M���>�?�@�C�H�?�>���Q�C�N�B���L�?�M�J�?�=�N���N�I���N�B�?���F�;�N�N�?�L��
���I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?��

FunctionalDataProperty(
a:hasAge )

�!�;�=�B���I�<�D�?�=�N���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���;�A�?��

DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:integer )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

DataPropertyAssertion(
a:hasAge a:Meg
"17.0"^^ xsd:decimal )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

DataPropertyAssertion(
a:hasAge a:Meg "+17"^^ xsd:int
)

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

�(�C�N�?�L�;�F�M"17"^^ xsd:integer �	"17.0"^^ xsd:decimal �	���;�H�>
"+17"^^ xsd:int �;�L�?���;�F�F���G�;�J�J�?�>���N�I���N�B�?���C�>�?�H�N�C�=�;�F���>�;�N�;���P�;�F�O�?���`���N�B�?���C�H�N�?�A�?�L��������
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�0�B�?�L�?�@�I�L�?�	���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Meg �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?a:hasAge �J�L�I�J�?�L�N�S���N�I���I�H�?
�>�C�M�N�C�H�=�N���>�;�N�;���P�;�F�O�?�	���M�I���N�B�C�M���I�H�N�I�F�I�A�S���C�M���M�;�N�C�M�@�C�;�<�F�?��

�%�H���=�I�H�N�L�;�M�N�	���=�I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

FunctionalDataProperty(
a:numberOfChildren )

���H���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;�N���G�I�M�N
�I�H�?���P�;�F�O�?���@�I�L
a:numberOfChildren��

DataPropertyAssertion(
a:numberOfChildren a:Meg
"+0"^^ xsd:float )

�0�B�?���P�;�F�O�?���I�@
a:numberOfChildren �@�I�La:Meg
�C�M+0��

DataPropertyAssertion(
a:numberOfChildren a:Meg
"-0"^^ xsd:float )

�0�B�?���P�;�F�O�?���I�@
a:numberOfChildren �@�I�La:Meg
�C�M-0��

�(�C�N�?�L�;�F�M"+0"^^ xsd:float �;�H�>"-0"^^ xsd:float �;�L�?���G�;�J�J�?�>���N�I���>�C�M�N�C�H�=�N
�>�;�N�;���P�;�F�O�?�M+0 �;�H�>-0 �C�H���N�B�?���P�;�F�O�?���M�J�;�=�?���I�@xsf:float�����N�B�?�M�?���>�;�N�;���P�;�F�O�?�M���;�L�?
�?�K�O�;�F�	���<�O�N���H�I�N���C�>�?�H�N�C�=�;�F�����0�B�?�L�?�@�I�L�?�	���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Meg �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?
a:numberOfChildren �J�L�I�J�?�L�N�S���N�I���N�Q�I���>�C�M�N�C�H�=�N���>�;�N�;���P�;�F�O�?�M�	���Q�B�C�=�B���P�C�I�F�;�N�?�M���N�B�?
�@�O�H�=�N�C�I�H�;�F�C�N�S���L�?�M�N�L�C�=�N�C�I�H���I�Ha:numberOfChildren �;�H�>���G�;�E�?�M���N�B�?���I�H�N�I�F�I�A�S
�O�H�M�;�N�C�M�@�C�;�<�F�?��

��������� �;�N�;�N�S�J�?��� �?�@�C�H�C�N�C�I�H�M

�����>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�HDatatypeDefinition( DT DR ) �>�?�@�C�H�?�M���;���H�?�Q���>�;�N�;�N�S�J�?
DT �;�M���<�?�C�H�A���M�?�G�;�H�N�C�=�;�F�F�S���?�K�O�C�P�;�F�?�H�N���N�I���N�B�?���>�;�N�;���L�;�H�A�?DR�����N�B�?���F�;�N�N�?�Lmust �<�?���;
�O�H�;�L�S���>�;�N�;���L�;�H�A�?�����0�B�C�M���;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���O�M�?���N�B�?defined �>�;�N�;�N�S�J�?DT �;�M���;
�M�S�H�I�H�S�G���@�I�LDR�`���N�B�;�N���C�M�	���C�H���;�H�S���?�R�J�L�?�M�M�C�I�H���C�H���N�B�?���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�C�H�A���M�O�=�B���;�H
�;�R�C�I�G�	DT �=�;�H���<�?���L�?�J�F�;�=�?�>���Q�C�N�BDR�Q�C�N�B�I�O�N���;�@�@�?�=�N�C�H�A���N�B�?���G�?�;�H�C�H�A���I�@���N�B�?���I�H�N�I�F�I�A�S��
�0�B�?���M�N�L�O�=�N�O�L�?���I�@���M�O�=�B���;�R�C�I�G���C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?��������
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Figure 17. � �;�N�;�N�S�J�?��� �?�@�C�H�C�N�C�I�H�M���C�H���+�3�(����

DatatypeDefinition := 'DatatypeDefinition' '(' axiomAnnotations
Datatype DataRange ')'

�0�B�?���>�;�N�;�N�S�J�?�M���>�?�@�C�H�?�>���<�S���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H���;�R�C�I�G�M���M�O�J�J�I�L�N���H�I���@�;�=�?�N�M���M�I���N�B�?�S
must not �I�=�=�O�L���C�H���>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�H�M�����"�O�L�N�B�?�L�G�I�L�?�	���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H�M���;�L�?���H�I�N
�M�O�<�M�N�C�N�O�N�?�M���@�I�L���>�?�=�F�;�L�;�N�C�I�H�M�����C�@���;�H���+�3�(�������I�H�N�I�F�I�A�S���C�M���N�I���M�;�N�C�M�@�S���N�B�?���N�S�J�C�H�A���=�I�H�M�N�L�;�C�H�N�M
�I�@���+�3�(������� �(���@�L�I�G�/�?�=�N�C�I�H�������������	���C�Nmust �?�R�J�F�C�=�C�N�F�S���>�?�=�F�;�L�?���;�F�F���>�;�N�;�N�S�J�?�M���N�B�;�N���I�=�=�O�L���C�H
�>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H�M��

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

Declaration( Datatype( a:SSN )
) a:SSN �C�M���;���>�;�N�;�N�S�J�?��

DatatypeDefinition(
a:SSN
DatatypeRestriction(

xsd:string xsd:pattern
"[0-9]{3}-[0-9]{2}-[0-9]{4}" )
)

�����M�I�=�C�;�F���M�?�=�O�L�C�N�S���H�O�G�<�?�L���C�M���;
�M�N�L�C�H�A���N�B�;�N���G�;�N�=�B�?�M���N�B�?���A�C�P�?�H
�L�?�A�O�F�;�L���?�R�J�L�?�M�M�C�I�H��

DataPropertyRange( a:hasSSN
a:SSN )

�0�B�?���L�;�H�A�?���I�@���N�B�?a:hasSSN
�J�L�I�J�?�L�N�S���C�Ma:SSN��

�0�B�?���M�?�=�I�H�>���;�R�C�I�G���>�?�@�C�H�?�Ma:SSN �;�M���;�H���;�<�<�L�?�P�C�;�N�C�I�H���@�I�L���;���>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�H���I�H
xsd:string�����%�H���I�L�>�?�L���N�I���M�;�N�C�M�@�S���N�B�?���N�S�J�C�H�A���L�?�M�N�L�C�=�N�C�I�H�M���@�L�I�G�/�?�=�N�C�I�H�������������	���N�B�?���@�C�L�M�N
�;�R�C�I�G���?�R�J�F�C�=�C�N�F�S���>�?�=�F�;�L�?�Ma:SSN �N�I���<�?���;���>�;�N�;�N�S�J�?�����0�B�?���>�;�N�;�N�S�J�?a:SSN �=�;�H���<�?
�O�M�?�>���D�O�M�N���F�C�E�?���;�H�S���I�N�B�?�L���>�;�N�;�N�S�J�?�����@�I�L���?�R�;�G�J�F�?�	���C�N���C�M���O�M�?�>���C�H���N�B�?���N�B�C�L�>���;�R�C�I�G���N�I
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�>�?�@�C�H�?���N�B�?���L�;�H�A�?���I�@���N�B�?a:hasSSN �J�L�I�J�?�L�N�S�����0�B�?���I�H�F�S���L�?�M�N�L�C�=�N�C�I�H���C�M���N�B�;�Na:SSN
�M�O�J�J�I�L�N�M���H�I���@�;�=�?�N�M���;�H�>���N�B�?�L�?�@�I�L�?���=�;�H�H�I�N���<�?���O�M�?�>���C�H���>�;�N�;�N�S�J�?���L�?�M�N�L�C�=�N�C�I�H�M��

���������'�?�S�M

�����E�?�S���;�R�C�I�GHasKey( CE ( OPE 1 ... OPE m ) ( DPE 1 ... DPE n ) )
�M�N�;�N�?�M���N�B�;�N���?�;�=�B�����H�;�G�?�>�����C�H�M�N�;�H�=�?���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE�C�M���O�H�C�K�O�?�F�S���C�>�?�H�N�C�@�C�?�>
�<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MOPEi �;�H�>���I�L���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�?�L�M�M�C�I�H�MDPEj
�`���N�B�;�N���C�M�	���H�I���N�Q�I���>�C�M�N�C�H�=�N�����H�;�G�?�>�����C�H�M�N�;�H�=�?�M���I�@CE�=�;�H���=�I�C�H�=�C�>�?���I�H���N�B�?���P�;�F�O�?�M���I�@���;�F�F
�I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MOPEi �;�H�>���;�F�F���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�MDPEj �����%�H���?�;�=�B
�M�O�=�B���;�R�C�I�G���C�H���;�H���+�3�(���I�H�N�I�F�I�A�S�	m�I�Ln ���I�L���<�I�N�B��must �<�?���F�;�L�A�?�L���N�B�;�H���T�?�L�I���������E�?�S
�;�R�C�I�G���I�@���N�B�?���@�I�L�GHasKey( owl:Thing ( OPE ) () ) �C�M���M�C�G�C�F�;�L���N�I���N�B�?���;�R�C�I�G
InverseFunctionalObjectProperty( OPE ) �	���N�B�?���G�;�C�H���>�C�@�@�?�L�?�H�=�?�M���<�?�C�H�A
�N�B�;�N���N�B�?���@�I�L�G�?�L���;�R�C�I�G���C�M���;�J�J�F�C�=�;�<�F�?���I�H�F�S���N�I���C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���?�R�J�F�C�=�C�N�F�S���H�;�G�?�>���C�H���;�H
�I�H�N�I�F�I�A�S�	���Q�B�C�F�?���N�B�?���F�;�N�N�?�L���;�R�C�I�G���C�M���;�F�M�I���;�J�J�F�C�=�;�<�F�?���N�I���C�H�>�C�P�C�>�O�;�F�M���Q�B�I�M�?���?�R�C�M�N�?�H�=�?���C�M
�C�G�J�F�C�?�>���<�S���?�R�C�M�N�?�H�N�C�;�F���K�O�;�H�N�C�@�C�=�;�N�C�I�H�����0�B�?���M�N�L�O�=�N�O�L�?���I�@���M�O�=�B���;�R�C�I�G���C�M���M�B�I�Q�H���C�H���"�C�A�O�L�?
������

Figure 18. �'�?�S�����R�C�I�G�M���C�H���+�3�(����

HasKey := 'HasKey' '(' axiomAnnotations ClassExpression '(' {
ObjectPropertyExpression } ')' '(' { DataPropertyExpression } ')'
')'

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

HasKey( owl:Thing () (
a:hasSSN ) )

�!�;�=�B���I�<�D�?�=�N���C�M���O�H�C�K�O�?�F�S
�C�>�?�H�N�C�@�C�?�>���<�S���C�N�M���M�I�=�C�;�F���M�?�=�O�L�C�N�S
�H�O�G�<�?�L��

DataPropertyAssertion(
a:hasSSN a:Peter "123-45-6789"
)

�,�?�N�?�L���M���M�I�=�C�;�F���M�?�=�O�L�C�N�S���H�O�G�<�?�L
�C�M"123-45-6789" ��

DataPropertyAssertion(
a:hasSSN a:Peter_Griffin
"123-45-6789" )

�,�?�N�?�L���#�L�C�@�@�C�H���M���M�I�=�C�;�F���M�?�=�O�L�C�N�S
�H�O�G�<�?�L���C�M"123-45-6789" ��

�0�B�?���@�C�L�M�N���;�R�C�I�G���G�;�E�?�Ma:hasSSN �N�B�?���E�?�S���@�I�L���C�H�M�N�;�H�=�?�M���I�@���N�B�?owl:Thing �=�F�;�M�M��
�N�B�O�M�	���I�H�F�S���I�H�?���C�H�>�C�P�C�>�O�;�F���=�;�H���B�;�P�?���;���J�;�L�N�C�=�O�F�;�L���P�;�F�O�?���@�I�La:hasSSN�����/�C�H�=�?���N�B�?
�P�;�F�O�?�M���I�@a:hasSSN �;�L�?���N�B�?���M�;�G�?���@�I�L���N�B�?���C�H�>�C�P�C�>�O�;�F�Ma:Peter �;�H�>a:Peter_Griffin�	
�N�B�?�M�?���N�Q�I���C�H�>�C�P�C�>�O�;�F�M���;�L�?���?�K�O�;�F���`���N�B�;�N���C�M�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A
�;�M�M�?�L�N�C�I�H��

SameIndividual( a:Peter a:Peter_Griffin )

�+�H�?���G�C�A�B�N���?�R�J�?�=�N���N�B�?���J�L�?�P�C�I�O�M���I�H�N�I�F�I�A�S���N�I���<�?���C�H�=�I�H�M�C�M�N�?�H�N�	���M�C�H�=�?���N�B�?a:hasSSN
�B�;�M���N�B�?���M�;�G�?���P�;�F�O�?���@�I�L���N�Q�I���C�H�>�C�P�C�>�O�;�F�Ma:Peter �;�H�>a:Peter_Griffin�����$�I�Q�?�P�?�L�	
�+�3�(�������>�I�?�M���H�I�N���G�;�E�?���N�B�?���O�H�C�K�O�?���H�;�G�?���;�M�M�O�G�J�N�C�I�H�	���M�Ia:Peter �;�H�>
a:Peter_Griffin �;�L�?���H�I�N���H�?�=�?�M�M�;�L�C�F�S���>�C�M�N�C�H�=�N���C�H�>�C�P�C�>�O�;�F�M�����%�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?
�?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H�	���N�B�?�H���C�N���Q�I�O�F�>���C�H�>�?�?�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

DifferentIndividuals( a:Peter a:Peter_Griffin )

Example:

�0�B�?���?�@�@�?�=�N���I�@���;���E�?�S���;�R�C�I�G���=�;�H���<�?�����F�I�=�;�F�C�T�?�>�����N�I���C�H�M�N�;�H�=�?�M���I�@���;���J�;�L�N�C�=�O�F�;�L���=�F�;�M�M
�?�R�J�L�?�M�M�C�I�H�������I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?��

HasKey( a:GriffinFamilyMember
() ( a:hasName ) )

�!�;�=�B���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�@�;�G�C�F�S���C�M���O�H�C�K�O�?�F�S���C�>�?�H�N�C�@�C�?�>���<�S
�C�N�M���H�;�G�?��

DataPropertyAssertion(
a:hasName a:Peter "Peter" ) �,�?�N�?�L���M���H�;�G�?���C�M"Peter" ��

ClassAssertion(
a:GriffinFamilyMember a:Peter
)

�,�?�N�?�L���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�@�;�G�C�F�S��

DataPropertyAssertion(
a:hasName a:Peter_Griffin
"Peter" )

�,�?�N�?�L���#�L�C�@�@�C�H���M���H�;�G�?���C�M
"Peter" ��
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ClassAssertion(
a:GriffinFamilyMember
a:Peter_Griffin )

�,�?�N�?�L���#�L�C�@�@�C�H���C�M���;���G�?�G�<�?�L���I�@���N�B�?
�#�L�C�@�@�C�H���@�;�G�C�F�S��

DataPropertyAssertion(
a:hasName a:StPeter "Peter" ) �/�N�����,�?�N�?�L���M���H�;�G�?���C�M"Peter" ��

�0�B�?���?�@�@�?�=�N�M���I�@���N�B�?���@�C�L�M�N���E�?�S���;�R�C�I�G���;�L�?�����F�I�=�;�F�C�T�?�>�����N�I���N�B�?���=�F�;�M�M
a:GriffinFamilyMember �`���N�B�;�N���C�M�	���N�B�?���>�;�N�;���J�L�I�J�?�L�N�Sa:hasName �O�H�C�K�O�?�F�S
�C�>�?�H�N�C�@�C�?�M���I�H�F�S���C�H�M�N�;�H�=�?�M���I�@���N�B�;�N���=�F�;�M�M�����0�B�?���C�H�>�C�P�C�>�O�;�F�Ma:Peter �;�H�>a:Peter_Griffin
�;�L�?���C�H�M�N�;�H�=�?�M���I�@a:GriffinFamilyMember�	���M�I���N�B�?���E�?�S���;�R�C�I�G���C�G�J�F�C�?�M���N�B�;�Na:Peter
�;�H�>a:Peter_Griffin �;�L�?���N�B�?���M�;�G�?���C�H�>�C�P�C�>�O�;�F�M���`���N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���C�G�J�F�C�?�M���N�B�?
�@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

SameIndividual( a:Peter a:Peter_Griffin )

�0�B�?���C�H�>�C�P�C�>�O�;�Fa:StPeter�	���B�I�Q�?�P�?�L�	���C�M���H�I�N���;�H���C�H�M�N�;�H�=�?���I�@a:GriffinFamilyMember�	
�M�I���N�B�?���E�?�S���;�R�C�I�G���C�M���H�I�N���;�J�J�F�C�=�;�<�F�?���N�I���C�N�����0�B�?�L�?�@�I�L�?�	���N�B�?���I�H�N�I�F�I�A�S���C�G�J�F�C�?�M���H�?�C�N�B�?�L
�N�B�;�Na:Peter �;�H�>a:StPeter �;�L�?���N�B�?���M�;�G�?���C�H�>�C�P�C�>�O�;�F�M�	���H�I�L���>�I�?�M���C�N���C�G�J�F�S���N�B�;�N
a:Peter_Griffin �;�H�>a:StPeter �;�L�?���N�B�?���M�;�G�?�����'�?�S�M���=�;�H���<�?���G�;�>�?���A�F�I�<�;�F���<�S
���F�I�=�;�F�C�T�C�H�A�����N�B�?�G���N�I���N�B�?owl:Thing �=�F�;�M�M�	���;�M���M�B�I�Q�H���C�H���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?��

Example:

�����E�?�S���;�R�C�I�G���>�I�?�M���H�I�N���G�;�E�?���;�F�F���N�B�?���J�L�I�J�?�L�N�C�?�M���O�M�?�>���C�H���C�N���@�O�H�=�N�C�I�H�;�F�������I�H�M�C�>�?�L���N�B�?
�@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?��

HasKey( a:GriffinFamilyMember
() ( a:hasName ) )

�!�;�=�B���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�@�;�G�C�F�S���C�M���O�H�C�K�O�?�F�S���C�>�?�H�N�C�@�C�?�>���<�S
�C�N�M���H�;�G�?��

DataPropertyAssertion(
a:hasName a:Peter "Peter" ) �,�?�N�?�L���M���H�;�G�?���C�M"Peter" ��

DataPropertyAssertion(
a:hasName a:Peter "Kichwa-
Tembo" )

�,�?�N�?�L���M���H�;�G�?���C�M"Kichwa-
Tembo" ��

ClassAssertion(
a:GriffinFamilyMember a:Peter
)

�,�?�N�?�L���C�M���;���G�?�G�<�?�L���I�@���N�B�?���#�L�C�@�@�C�H
�@�;�G�C�F�S��

�0�B�C�M���I�H�N�I�F�I�A�S���C�M���=�I�H�M�C�M�N�?�H�N���`���N�B�;�N���C�M�	���N�B�?���@�;�=�N���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa:Peter �B�;�M���N�Q�I
�>�C�M�N�C�H�=�N���P�;�F�O�?�M���@�I�La:hasName �>�I�?�M���H�I�N���=�;�O�M�?���;�H���C�H�=�I�H�M�C�M�N�?�H�=�S���M�C�H�=�?���N�B�?
a:hasName �>�;�N�;���J�L�I�J�?�L�N�S���C�M���H�I�N���H�?�=�?�M�M�;�L�C�F�S���@�O�H�=�N�C�I�H�;�F��

�%�@���>�?�M�C�L�?�>�	���N�B�?���J�L�I�J�?�L�N�C�?�M���O�M�?�>���C�H���;���E�?�S���;�R�C�I�G���=�;�H���;�F�Q�;�S�M���<�?���G�;�>�?���@�O�H�=�N�C�I�H�;�F
�?�R�J�F�C�=�C�N�F�S�����0�B�O�M�	���C�@���N�B�?���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�	
�C�N���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N��

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 100 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



FunctionalDataProperty( a:hasName )

�0�B�?���M�?�G�;�H�N�C�=�M���I�@���E�?�S���;�R�C�I�G�M���C�M���M�J�?�=�C�@�C�=���C�H���N�B�;�N���N�B�?�M�?���;�R�C�I�G�M���;�J�J�F�S���I�H�F�S���N�I
�C�H�>�C�P�C�>�O�;�F�M���?�R�J�F�C�=�C�N�F�S���C�H�N�L�I�>�O�=�?�>���C�H���N�B�?���I�H�N�I�F�I�A�S���<�S���H�;�G�?�	���;�H�>���H�I�N���N�I���O�H�H�;�G�?�>
�C�H�>�C�P�C�>�O�;�F�M�����C���?���	���N�B�?���C�H�>�C�P�C�>�O�;�F�M���Q�B�I�M�?���?�R�C�M�N�?�H�=�?���C�M���C�G�J�F�C�?�>���<�S���?�R�C�M�N�?�H�N�C�;�F
�K�O�;�H�N�C�@�C�=�;�N�C�I�H�������0�B�C�M���G�;�E�?�M���E�?�S���;�R�C�I�G�M���?�K�O�C�P�;�F�?�H�N���N�I���;���P�;�L�C�;�H�N���I�@��� �(�
�M�;�@�?���L�O�F�?�MDL-
Safe�8�����0�B�O�M�	���E�?�S���;�R�C�I�G�M���Q�C�F�F���N�S�J�C�=�;�F�F�S���H�I�N���;�@�@�?�=�N���=�F�;�M�M�
�<�;�M�?�>���C�H�@�?�L�?�H�=�?�M���M�O�=�B���;�M���N�B�?
�=�I�G�J�O�N�;�N�C�I�H���I�@���N�B�?���M�O�<�M�O�G�J�N�C�I�H���B�C�?�L�;�L�=�B�S�	���<�O�N���N�B�?�S���Q�C�F�F���J�F�;�S���;���L�I�F�?���C�H���;�H�M�Q�?�L�C�H�A
�K�O�?�L�C�?�M���;�<�I�O�N���C�H�>�C�P�C�>�O�;�F�M��

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

HasKey( a:Person () ( a:hasSSN
) )

�!�;�=�B���J�?�L�M�I�H���C�M���O�H�C�K�O�?�F�S
�C�>�?�H�N�C�@�C�?�>���<�S���N�B�?�C�L���M�I�=�C�;�F���M�?�=�O�L�C�N�S
�H�O�G�<�?�L��

DataPropertyAssertion(
a:hasSSN a:Peter "123-45-6789"
)

�,�?�N�?�L���M���M�I�=�C�;�F���M�?�=�O�L�C�N�S���H�O�G�<�?�L
�C�M"123-45-6789" ��

ClassAssertion( a:Person
a:Peter ) �,�?�N�?�L���C�M���;���J�?�L�M�I�H��

ClassAssertion(
ObjectSomeValuesFrom(

a:marriedTo
ObjectIntersectionOf(

a:Man DataHasValue( a:hasSSN
"123-45-6789" ) )

)
a:Lois

)

�(�I�C�M���C�M���G�;�L�L�C�?�>���N�I���M�I�G�?���G�;�H
�Q�B�I�M�?���M�I�=�C�;�F���M�?�=�O�L�C�N�S���H�O�G�<�?�L���C�M
"123-45-6789" ��

SubClassOf( a:Man a:Person ) �!�;�=�B���G�;�H���C�M���;���J�?�L�M�I�H��

�0�B�?���@�I�O�L�N�B���;�R�C�I�G���C�G�J�F�C�?�M���?�R�C�M�N�?�H�=�?���I�@���M�I�G�?���C�H�>�C�P�C�>�O�;�Fx �N�B�;�N���C�M���;�H���C�H�M�N�;�H�=�?���I�@
a:Man �;�H�>���Q�B�I�M�?���P�;�F�O�?���@�I�L���N�B�?a:hasSSN �>�;�N�;���J�L�I�J�?�L�N�S���C�M"123-45-6789" �����<�S
�N�B�?���@�C�@�N�B���;�R�C�I�G�	x �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Person �;�M���Q�?�F�F�����"�O�L�N�B�?�L�G�I�L�?�	���N�B�?���M�?�=�I�H�>
�;�H�>���N�B�?���N�B�C�L�>���;�R�C�I�G���M�;�S���N�B�;�Na:Peter �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Person �;�H�>���N�B�;�N���N�B�?���P�;�F�O�?
�I�@a:hasSSN �@�I�La:Peter �C�M"123-45-6789" �����"�C�H�;�F�F�S�	���N�B�?���@�C�L�M�N���;�R�C�I�G���M�;�S�M���N�B�;�N
a:hasSSN �C�M���;���E�?�S���J�L�I�J�?�L�N�S���@�I�L���C�H�M�N�;�H�=�?�M���I�@a:Person�����0�B�O�M�	���I�H�?���G�C�A�B�N���?�R�J�?�=�Nx
�N�I���<�?���?�K�O�;�F���N�Ia:Peter�	���;�H�>���@�I�L���N�B�?���I�H�N�I�F�I�A�S���N�I���?�H�N�;�C�F���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Man a:Peter )

�0�B�?���C�H�@�?�L�?�H�=�?�M���C�H���N�B�?���J�L�?�P�C�I�O�M���J�;�L�;�A�L�;�J�B�	���B�I�Q�?�P�?�L�	���=�;�H�H�I�N���<�?���>�L�;�Q�H���<�?�=�;�O�M�?���I�@
�N�B�?��� �(�
�M�;�@�?���M�?�G�;�H�N�C�=�M���I�@���E�?�S���;�R�C�I�G�M��x �C�M���;�H���C�H�>�C�P�C�>�O�;�F���N�B�;�N���B�;�M���H�I�N���<�?�?�H
�?�R�J�F�C�=�C�N�F�S���H�;�G�?�>���C�H���N�B�?���I�H�N�I�F�I�A�S�����N�B�?�L�?�@�I�L�?�	���N�B�?���M�?�G�;�H�N�C�=�M���I�@���E�?�S���;�R�C�I�G�M���>�I�?�M���H�I�N
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�;�J�J�F�S���N�Ix �����0�B�?�L�?�@�I�L�?�	���N�B�C�M���+�3�(�������I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���?�H�N�;�C�F���N�B�?���G�?�H�N�C�I�H�?�>
�;�M�M�?�L�N�C�I�H��

�����������M�M�?�L�N�C�I�H�M

�+�3�(�������M�O�J�J�I�L�N�M���;���L�C�=�B���M�?�N���I�@���;�R�C�I�G�M���@�I�L���M�N�;�N�C�H�Aassertions �`���;�R�C�I�G�M���;�<�I�O�N
�C�H�>�C�P�C�>�O�;�F�M���N�B�;�N���;�L�?���I�@�N�?�H���;�F�M�I���=�;�F�F�?�>facts�����"�I�L���=�F�;�L�C�N�S�	���>�C�@�@�?�L�?�H�N���N�S�J�?�M���I�@���;�M�M�?�L�N�C�I�H�M
�;�L�?���M�B�I�Q�H���C�H���N�B�L�?�?���M�?�J�;�L�;�N�?���@�C�A�O�L�?�M�	���"�C�A�O�L�?�������	�����
�	���;�H�>�����������0�B�?SameIndividual
�;�M�M�?�L�N�C�I�H���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���M�?�P�?�L�;�F���C�H�>�C�P�C�>�O�;�F�M���;�L�?���;�F�F���?�K�O�;�F���N�I���?�;�=�B���I�N�B�?�L�	
�Q�B�C�F�?���N�B�?DifferentIndividuals �;�M�M�?�L�N�C�I�H���;�F�F�I�Q�M���@�I�L���N�B�?���I�J�J�I�M�C�N�?���`���N�B�;�N���C�M�	���N�I���M�N�;�N�?
�N�B�;�N���M�?�P�?�L�;�F���C�H�>�C�P�C�>�O�;�F�M���;�L�?���;�F�F���>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L�������)�I�L�?���J�L�?�=�C�M�?�F�S�	���N�B�;�N���N�B�?
�M�?�P�?�L�;�F���>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M���C�H���N�B�?���M�S�H�N�;�R���;�L�?���;�F�M�I���M�?�G�;�H�N�C�=�;�F�F�S���>�C�@�@�?�L�?�H�N�������0�B�?
ClassAssertion �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;�H���C�H�>�C�P�C�>�O�;�F���C�M���;�H���C�H�M�N�;�H�=�?���I�@���;
�J�;�L�N�C�=�O�F�;�L���=�F�;�M�M��

Figure 19. ���F�;�M�M���;�H�>���%�H�>�C�P�C�>�O�;�F�����%�H���!�K�O�;�F�C�N�S�����M�M�?�L�N�C�I�H�M���C�H���+�3�(����

�0�B�?ObjectPropertyAssertion �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;�H���C�H�>�C�P�C�>�O�;�F���C�M
�=�I�H�H�?�=�N�?�>���<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;�H���C�H�>�C�P�C�>�O�;�F�	���Q�B�C�F�?
NegativeObjectPropertyAssertion �;�F�F�I�Q�M���@�I�L���N�B�?���I�J�J�I�M�C�N�?���`���N�B�;�N���C�M�	���N�I���M�N�;�N�?���N�B�;�N���;�H
�C�H�>�C�P�C�>�O�;�F���C�M���H�I�N���=�I�H�H�?�=�N�?�>���<�S���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;�H���C�H�>�C�P�C�>�O�;�F��
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Figure 20. �+�<�D�?�=�N���,�L�I�J�?�L�N�S�����M�M�?�L�N�C�I�H�M���C�H���+�3�(����

�0�B�?DataPropertyAssertion �;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���M�N�;�N�?���N�B�;�N���;�H���C�H�>�C�P�C�>�O�;�F���C�M
�=�I�H�H�?�=�N�?�>���<�S���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;���F�C�N�?�L�;�F�	���Q�B�C�F�?
NegativeDataPropertyAssertion �;�F�F�I�Q�M���@�I�L���N�B�?���I�J�J�I�M�C�N�?���`���N�B�;�N���C�M�	���N�I���M�N�;�N�?���N�B�;�N���;�H
�C�H�>�C�P�C�>�O�;�F���C�M���H�I�N���=�I�H�H�?�=�N�?�>���<�S���;���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���N�I���;���F�C�N�?�L�;�F��
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Figure 21. � �;�N�;���,�L�I�J�?�L�N�S�����M�M�?�L�N�C�I�H�M���C�H���+�3�(����

Assertion :=
SameIndividual | DifferentIndividuals | ClassAssertion |
ObjectPropertyAssertion | NegativeObjectPropertyAssertion |
DataPropertyAssertion | NegativeDataPropertyAssertion

sourceIndividual := Individual
targetIndividual := Individual
targetValue := Literal
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9.6.1 Individual Equality

���H���C�H�>�C�P�C�>�O�;�F���?�K�O�;�F�C�N�S���;�R�C�I�GSameIndividual( a 1 ... a n ) �M�N�;�N�?�M���N�B�;�N���;�F�F���I�@
�N�B�?���C�H�>�C�P�C�>�O�;�F�M���;�C�	�������]���C���]���H�	���;�L�?���?�K�O�;�F���N�I���?�;�=�B���I�N�B�?�L�����0�B�C�M���;�R�C�I�G���;�F�F�I�Q�M���I�H�?���N�I���O�M�?
�?�;�=�Bai �;�M���;���M�S�H�I�H�S�G���@�I�L���?�;�=�Baj �`���N�B�;�N���C�M�	���C�H���;�H�S���?�R�J�L�?�M�M�C�I�H���C�H���N�B�?���I�H�N�I�F�I�A�S
�=�I�H�N�;�C�H�C�H�A���M�O�=�B���;�H���;�R�C�I�G�	ai �=�;�H���<�?���L�?�J�F�;�=�?�>���Q�C�N�Baj �Q�C�N�B�I�O�N���;�@�@�?�=�N�C�H�A���N�B�?
�G�?�;�H�C�H�A���I�@���N�B�?���I�H�N�I�F�I�A�S��

SameIndividual := 'SameIndividual' '(' axiomAnnotations Individual
Individual { Individual } ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SameIndividual( a:Meg a:Megan
)

�)�?�A���;�H�>���)�?�A�;�H���;�L�?���N�B�?���M�;�G�?
�I�<�D�?�=�N�M��

ObjectPropertyAssertion(
a:hasBrother a:Meg a:Stewie ) �)�?�A���B�;�M���;���<�L�I�N�B�?�L���/�N�?�Q�C�?��

�/�C�H�=�?a:Meg �;�H�>a:Megan �;�L�?���?�K�O�;�F�	���I�H�?���C�H�>�C�P�C�>�O�;�F���=�;�H���;�F�Q�;�S�M���<�?���L�?�J�F�;�=�?�>���Q�C�N�B
�N�B�?���I�N�B�?�L���I�H�?�����0�B�?�L�?�@�I�L�?�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Megan �C�M���=�I�H�H�?�=�N�?�>���<�S
a:hasBrother �Q�C�N�Ba:Stewie �`���N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion( a:hasBrother a:Megan a:Stewie
)

9.6.2 Individual Inequality

���H���C�H�>�C�P�C�>�O�;�F���C�H�?�K�O�;�F�C�N�S���;�R�C�I�GDifferentIndividuals( a 1 ... a n ) �M�N�;�N�?�M
�N�B�;�N���;�F�F���I�@���N�B�?���C�H�>�C�P�C�>�O�;�F�Mai �	�������]���C���]���H�	���;�L�?���>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B���I�N�B�?�L�����N�B�;�N���C�M�	���H�I
�C�H�>�C�P�C�>�O�;�F�Mai �;�H�>aj �Q�C�N�B���C���\���D���=�;�H���<�?���>�?�L�C�P�?�>���N�I���<�?���?�K�O�;�F�����0�B�C�M���;�R�C�I�G���=�;�H���<�?���O�M�?�>
�N�I���;�R�C�I�G�;�N�C�T�?���N�B�?unique name assumption �`���N�B�?���;�M�M�O�G�J�N�C�I�H���N�B�;�N���;�F�F���>�C�@�@�?�L�?�H�N
�C�H�>�C�P�C�>�O�;�F���H�;�G�?�M���>�?�H�I�N�?���>�C�@�@�?�L�?�H�N���C�H�>�C�P�C�>�O�;�F�M��

DifferentIndividuals := 'DifferentIndividuals' '(' axiomAnnotations
Individual Individual { Individual } ')'

Example:
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���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Meg ) �,�?�N�?�L���C�M���)�?�A���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Chris ) �,�?�N�?�L���C�M�����B�L�C�M���M���@�;�N�B�?�L��

ObjectPropertyAssertion(
a:fatherOf a:Peter a:Stewie ) �,�?�N�?�L���C�M���/�N�?�Q�C�?���M���@�;�N�B�?�L��

DifferentIndividuals( a:Peter
a:Meg a:Chris a:Stewie )

�,�?�N�?�L�	���)�?�A�	�����B�L�C�M�	���;�H�>���/�N�?�Q�C�?
�;�L�?���;�F�F���>�C�@�@�?�L�?�H�N���@�L�I�G���?�;�=�B
�I�N�B�?�L��

�0�B�?���F�;�M�N���;�R�C�I�G���C�H���N�B�C�M���?�R�;�G�J�F�?���I�H�N�I�F�I�A�S���;�R�C�I�G�;�N�C�T�?�M���N�B�?���O�H�C�K�O�?���H�;�G�?
�;�M�M�O�G�J�N�C�I�H�����<�O�N���I�H�F�S���@�I�L���N�B�?���@�I�O�L���H�;�G�?�M���C�H���N�B�?���;�R�C�I�G�������%�@���N�B�?���I�H�N�I�F�I�A�S���Q�?�L�?
�?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G���M�N�;�N�C�H�A���N�B�;�Na:fatherOf �C�M���@�O�H�=�N�C�I�H�;�F�	���N�B�?�H���N�B�C�M
�;�R�C�I�G���Q�I�O�F�>���C�G�J�F�S���N�B�;�Na:Meg�	a:Chris�	���;�H�>a:Stewie �;�L�?���;�F�F���?�K�O�;�F�	���N�B�O�M
�C�H�P�;�F�C�>�;�N�C�H�A���N�B�?���O�H�C�K�O�?���H�;�G�?���;�M�M�O�G�J�N�C�I�H���;�H�>���G�;�E�C�H�A���N�B�?���I�H�N�I�F�I�A�S���C�H�=�I�H�M�C�M�N�?�H�N��

FunctionalObjectProperty( a:fatherOf )

9.6.3 Class Assertions

�����=�F�;�M�M���;�M�M�?�L�N�C�I�HClassAssertion( CE a ) �M�N�;�N�?�M���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa �C�M���;�H
�C�H�M�N�;�H�=�?���I�@���N�B�?���=�F�;�M�M���?�R�J�L�?�M�M�C�I�HCE��

ClassAssertion := 'ClassAssertion' '(' axiomAnnotations
ClassExpression Individual ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ClassAssertion( a:Dog a:Brian
) ���L�C�;�H���C�M���;���>�I�A��

SubClassOf( a:Dog a:Mammal ) �!�;�=�B���>�I�A���C�M���;���G�;�G�G�;�F��

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�Na:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@���N�B�?���=�F�;�M�Ma:Dog�������S���N�B�?
�M�?�=�I�H�>���;�R�C�I�G�	���?�;�=�B���C�H�M�N�;�H�=�?���I�@a:Dog �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Mammal�����0�B�?�L�?�@�I�L�?�	
�N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Brian �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Mammal �`���N�B�;�N���C�M�	���N�B�?
�I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Mammal a:Brian )
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9.6.4 Positive Object Property Assertions

�����J�I�M�C�N�C�P�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���;�M�M�?�L�N�C�I�HObjectPropertyAssertion( OPE a 1 a2
) �M�N�;�N�?�M���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa1 �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE
�N�I���N�B�?���C�H�>�C�P�C�>�O�;�Fa2��

ObjectPropertyAssertion := 'ObjectPropertyAssertion' '('
axiomAnnotations ObjectPropertyExpression sourceIndividual
targetIndividual ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

ObjectPropertyAssertion(
a:hasDog a:Peter a:Brian ) ���L�C�;�H���C�M���;���>�I�A���I�@���,�?�N�?�L��

SubClassOf(
ObjectSomeValuesFrom( a:hasDog
owl:Thing ) a:DogOwner )

�+�<�D�?�=�N�M���N�B�;�N���B�;�P�?���;���>�I�A���;�L�?
�>�I�A���I�Q�H�?�L�M��

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�Na:Peter �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasDog �N�Ia:Brian�������S���N�B�?
�M�?�=�I�H�>���;�R�C�I�G�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�I�H�H�?�=�N�?�>���<�Sa:hasDog �N�I���;�H���C�H�>�C�P�C�>�O�;�F���C�M���;�H
�C�H�M�N�;�H�=�?���I�@a:DogOwner�����0�B�?�L�?�@�I�L�?�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Peter �C�M���;�H
�C�H�M�N�;�H�=�?���I�@a:DogOwner �`���N�B�;�N���C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:DogOwner a:Peter )

9.6.5 Negative Object Property Assertions

�����H�?�A�;�N�C�P�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���;�M�M�?�L�N�C�I�HNegativeObjectPropertyAssertion(
OPE a1 a2 ) �M�N�;�N�?�M���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa1 �C�M���H�I�N���=�I�H�H�?�=�N�?�>���<�S���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HOPE�N�I���N�B�?���C�H�>�C�P�C�>�O�;�Fa2��

NegativeObjectPropertyAssertion :=
'NegativeObjectPropertyAssertion' '(' axiomAnnotations
ObjectPropertyExpression sourceIndividual targetIndividual ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��
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NegativeObjectPropertyAssertion(
a:hasSon a:Peter a:Meg ) �)�?�A���C�M���H�I�N���;���M�I�H���I�@���,�?�N�?�L��

�0�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N���C�@���C�N���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A
�;�M�M�?�L�N�C�I�H��

ObjectPropertyAssertion( a:hasSon a:Peter a:Meg )

9.6.6 Positive Data Property Assertions

�����J�I�M�C�N�C�P�?���>�;�N�;���J�L�I�J�?�L�N�S���;�M�M�?�L�N�C�I�HDataPropertyAssertion( DPE a lt )
�M�N�;�N�?�M���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa �C�M���=�I�H�H�?�=�N�?�>���<�S���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HDPE�N�I���N�B�?
�F�C�N�?�L�;�Flt ��

DataPropertyAssertion := 'DataPropertyAssertion' '('
axiomAnnotations DataPropertyExpression sourceIndividual targetValue
')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

DataPropertyAssertion(
a:hasAge a:Meg
"17"^^ xsd:integer )

�)�?�A���C�M���M�?�P�?�H�N�?�?�H���S�?�;�L�M���I�F�>��

SubClassOf(
DataSomeValuesFrom(

a:hasAge
DatatypeRestriction(

xsd:integer
xsd:minInclusive

"13"^^ xsd:integer
xsd:maxInclusive

"19"^^ xsd:integer
)

)
a:Teenager

)

�+�<�D�?�=�N�M���N�B�;�N���;�L�?���I�F�>�?�L���N�B�;�H������
�;�H�>���S�I�O�H�A�?�L���N�B�;�H�����������<�I�N�B
�C�H�=�F�O�M�C�P�?�����;�L�?���N�?�?�H�;�A�?�L�M��

�0�B�?���@�C�L�M�N���;�R�C�I�G���M�N�;�N�?�M���N�B�;�Na:Meg �C�M���=�I�H�H�?�=�N�?�>���<�Sa:hasAge �N�I���N�B�?���F�C�N�?�L�;�F
"17"^^ xsd:integer �������S���N�B�?���M�?�=�I�H�>���;�R�C�I�G�	���?�;�=�B���C�H�>�C�P�C�>�O�;�F���=�I�H�H�?�=�N�?�>���<�S
a:hasAge �N�I���;�H���C�H�N�?�A�?�L���<�?�N�Q�?�?�H���������;�H�>���������C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Teenager��
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�0�B�?�L�?�@�I�L�?�	���N�B�C�M���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�;�Na:Meg �C�M���;�H���C�H�M�N�;�H�=�?���I�@a:Teenager �`���N�B�;�N
�C�M�	���N�B�?���I�H�N�I�F�I�A�S���?�H�N�;�C�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���;�M�M�?�L�N�C�I�H��

ClassAssertion( a:Teenager a:Meg )

9.6.7 Negative Data Property Assertions

�����H�?�A�;�N�C�P�?���>�;�N�;���J�L�I�J�?�L�N�S���;�M�M�?�L�N�C�I�HNegativeDataPropertyAssertion( DPE
a lt ) �M�N�;�N�?�M���N�B�;�N���N�B�?���C�H�>�C�P�C�>�O�;�Fa �C�M���H�I�N���=�I�H�H�?�=�N�?�>���<�S���N�B�?���>�;�N�;���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HDPE�N�I���N�B�?���F�C�N�?�L�;�Flt ��

NegativeDataPropertyAssertion := 'NegativeDataPropertyAssertion'
'(' axiomAnnotations DataPropertyExpression sourceIndividual
targetValue ')'

Example:

���I�H�M�C�>�?�L���N�B�?���I�H�N�I�F�I�A�S���=�I�H�M�C�M�N�C�H�A���I�@���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G��

NegativeDataPropertyAssertion(
a:hasAge a:Meg
"5"^^ xsd:integer )

�)�?�A���C�M���H�I�N���@�C�P�?���S�?�;�L�M���I�F�>��

�0�B�?���I�H�N�I�F�I�A�S���Q�I�O�F�>���<�?�=�I�G�?���C�H�=�I�H�M�C�M�N�?�H�N���C�@���C�N���Q�?�L�?���?�R�N�?�H�>�?�>���Q�C�N�B���N�B�?���@�I�F�F�I�Q�C�H�A
�;�M�M�?�L�N�C�I�H��

DataPropertyAssertion( a:hasAge a:Meg "5"^^ xsd:integer
)

���
�����H�H�I�N�;�N�C�I�H�M

�+�3�(�������;�J�J�F�C�=�;�N�C�I�H�M���I�@�N�?�H���H�?�?�>���Q�;�S�M���N�I���;�M�M�I�=�C�;�N�?���;�>�>�C�N�C�I�H�;�F���C�H�@�I�L�G�;�N�C�I�H���Q�C�N�B
�I�H�N�I�F�I�A�C�?�M�	���?�H�N�C�N�C�?�M�	���;�H�>���;�R�C�I�G�M�����0�I���N�B�C�M���?�H�>�	���+�3�(�������J�L�I�P�C�>�?�M���@�I�Lannotations �I�H
�I�H�N�I�F�I�A�C�?�M�	���;�R�C�I�G�M�	���;�H�>���?�H�N�C�N�C�?�M��

Example:

�+�H�?���G�C�A�B�N���Q�;�H�N���N�I���;�M�M�I�=�C�;�N�?���B�O�G�;�H�
�L�?�;�>�;�<�F�?���F�;�<�?�F�M���Q�C�N�B���%�.�%�M���;�H�>���O�M�?���N�B�?�G
�Q�B�?�H���P�C�M�O�;�F�C�T�C�H�A���;�H���I�H�N�I�F�I�A�S�����0�I���N�B�C�M���?�H�>�	���I�H�?���G�C�A�B�N���O�M�?���N�B�?rdfs:label
�;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���N�I���;�M�M�I�=�C�;�N�?���M�O�=�B���F�;�<�?�F�M���Q�C�N�B���I�H�N�I�F�I�A�S���%�.�%�M��

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 109 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



�2�;�L�C�I�O�M���+�3�(�������M�S�H�N�;�R�?�M�	���M�O�=�B���;�M���N�B�?���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���M�S�H�N�;�R�	���J�L�I�P�C�>�?���;���G�?�=�B�;�H�C�M�G
�@�I�L���?�G�<�?�>�>�C�H�A���=�I�G�G�?�H�N�M���C�H�N�I���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M�����0�B�?���M�N�L�O�=�N�O�L�?���I�@���M�O�=�B
�=�I�G�G�?�H�N�M���C�M�	���B�I�Q�?�P�?�L�	���>�?�J�?�H�>�?�H�N���I�H���N�B�?���M�S�H�N�;�R�	���M�I���N�B�?�M�?���;�L�?���M�C�G�J�F�S���>�C�M�=�;�L�>�?�>
�>�O�L�C�H�A���J�;�L�M�C�H�A�����%�H���=�I�H�N�L�;�M�N�	���;�H�H�I�N�;�N�C�I�H�M���;�L�?�����@�C�L�M�N�
�=�F�;�M�M���=�C�N�C�T�?�H�M�����C�H���N�B�?���M�N�L�O�=�N�O�L�;�F
�M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�����	���;�H�>���N�B�?�C�L���M�N�L�O�=�N�O�L�?���C�M���C�H�>�?�J�?�H�>�?�H�N���I�@���N�B�?���O�H�>�?�L�F�S�C�H�A���M�S�H�N�;�R��

Example:

�/�C�H�=�?���C�N���C�M���<�;�M�?�>���I�H���4�)�(�	���N�B�?���+�3�(�������4�)�(���/�S�H�N�;�R���7OWL 2 XML Serialization�8
�;�F�F�I�Q�M���N�B�?���?�G�<�?�>�>�C�H�A���I�@���N�B�?���M�N�;�H�>�;�L�>���4�)�(���=�I�G�G�?�H�N�M���C�H�N�I���I�H�N�I�F�I�A�S���>�I�=�O�G�?�H�N�M��
�/�O�=�B���=�I�G�G�?�H�N�M���;�L�?���H�I�N���L�?�J�L�?�M�?�H�N�?�>���C�H���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(�������;�H�>�	
�=�I�H�M�?�K�O�?�H�N�F�S�	���N�B�?�S���M�B�I�O�F�>���<�?���C�A�H�I�L�?�>���>�O�L�C�H�A���>�I�=�O�G�?�H�N���J�;�L�M�C�H�A��

���
���������H�H�I�N�;�N�C�I�H�M���I�@���+�H�N�I�F�I�A�C�?�M�	�����R�C�I�G�M�	���;�H�>���I�N�B�?�L�����H�H�I�N�;�N�C�I�H�M

�+�H�N�I�F�I�A�C�?�M�	���;�R�C�I�G�M�	���;�H�>���;�H�H�I�N�;�N�C�I�H�M���N�B�?�G�M�?�F�P�?�M���=�;�H���<�?���;�H�H�I�N�;�N�?�>���O�M�C�H�A
�;�H�H�I�N�;�N�C�I�H�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�������������M���M�B�I�Q�H���C�H���N�B�?���@�C�A�O�L�?�	���M�O�=�B���;�H�H�I�N�;�N�C�I�H�M���=�I�H�M�C�M�N���I�@
�;�H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���;�H�>���;�H���;�H�H�I�N�;�N�C�I�H���P�;�F�O�?�	���Q�B�?�L�?���N�B�?���F�;�N�N�?�L���=�;�H���<�?
�;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M�	���%�.�%�M�	���;�H�>���F�C�N�?�L�;�F�M��

Figure 22. ���H�H�I�N�;�N�C�I�H�M���I�@���+�H�N�I�F�I�A�C�?�M���;�H�>�����R�C�I�G�M���C�H���+�3�(����
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Annotation := 'Annotation' '(' annotationAnnotations
AnnotationProperty AnnotationValue ')'
annotationAnnotations := { Annotation }
AnnotationValue := AnonymousIndividual | IRI | Literal

���
���������H�H�I�N�;�N�C�I�H�����R�C�I�G�M

�+�3�(�������J�L�I�P�C�>�?�M���G�?�;�H�M���N�I���M�N�;�N�?���M�?�P�?�L�;�F���N�S�J�?�M���I�@���;�R�C�I�G�M���;�<�I�O�N���;�H�H�I�N�;�N�C�I�H
�J�L�I�J�?�L�N�C�?�M�	���;�M���M�B�I�Q�H���C�H���"�C�A�O�L�?�����������0�B�?�M�?���M�N�;�N�?�G�?�H�N�M���;�L�?���N�L�?�;�N�?�>���;�M���;�R�C�I�G�M���I�H�F�S���C�H
�I�L�>�?�L���N�I���M�C�G�J�F�C�@�S���N�B�?���M�N�L�O�=�N�O�L�;�F���M�J�?�=�C�@�C�=�;�N�C�I�H���I�@���+�3�(������

Figure 23. ���H�H�I�N�;�N�C�I�H�M���I�@���%�.�%�M���;�H�>�����H�I�H�S�G�I�O�M���%�H�>�C�P�C�>�O�;�F�M���C�H���+�3�(����

AnnotationAxiom := AnnotationAssertion | SubAnnotationPropertyOf |
AnnotationPropertyDomain | AnnotationPropertyRange

10.2.1 Annotation Assertion

���H���;�H�H�I�N�;�N�C�I�H���;�M�M�?�L�N�C�I�HAnnotationAssertion( AP as av ) �M�N�;�N�?�M���N�B�;�N���N�B�?
�;�H�H�I�N�;�N�C�I�H���M�O�<�D�?�=�Nas �`���;�H���%�.�%���I�L���;�H���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F���`���C�M���;�H�H�I�N�;�N�?�>���Q�C�N�B
�N�B�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�SAP �;�H�>���N�B�?���;�H�H�I�N�;�N�C�I�H���P�;�F�O�?av ��
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AnnotationAssertion := 'AnnotationAssertion' '(' axiomAnnotations
AnnotationProperty AnnotationSubject AnnotationValue ')'
AnnotationSubject := IRI | AnonymousIndividual

Example:

�0�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G���;�M�M�C�A�H�M���;���B�O�G�;�H�
�L�?�;�>�;�<�F�?���=�I�G�G�?�H�N���N�I���N�B�?���%�.�%a:Person��

AnnotationAssertion( rdfs:label a:Person "Represents
the set of all people." )

�/�C�H�=�?���N�B�?���;�H�H�I�N�;�N�C�I�H���C�M���;�M�M�C�A�H�?�>���N�I���;�H���%�.�%�	���C�N���;�J�J�F�C�?�M���N�I���;�F�F���?�H�N�C�N�C�?�M���Q�C�N�B���N�B�?���A�C�P�?�H
�%�.�%�����0�B�O�M�	���C�@���;�H���I�H�N�I�F�I�A�S���=�I�H�N�;�C�H�M���<�I�N�B���;���=�F�;�M�M���;�H�>���;�H���C�H�>�C�P�C�>�O�;�Fa:Person�	���N�B�?
�;�<�I�P�?���=�I�G�G�?�H�N���;�J�J�F�C�?�M���N�I���<�I�N�B���?�H�N�C�N�C�?�M��

10.2.2 Annotation Subproperties

���H���;�H�H�I�N�;�N�C�I�H���M�O�<�J�L�I�J�?�L�N�S���;�R�C�I�GSubAnnotationPropertyOf( AP 1 AP2 )
�M�N�;�N�?�M���N�B�;�N���N�B�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�SAP1 �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@���N�B�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S
AP2��

SubAnnotationPropertyOf := 'SubAnnotationPropertyOf' '('
axiomAnnotations subAnnotationProperty superAnnotationProperty ')'
subAnnotationProperty := AnnotationProperty
superAnnotationProperty := AnnotationProperty

10.2.3 Annotation Property Domain

���H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���>�I�G�;�C�H���;�R�C�I�GAnnotationPropertyDomain( AP U )
�M�N�;�N�?�M���N�B�;�N���N�B�?���>�I�G�;�C�H���I�@���N�B�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�SAP �C�M���N�B�?���%�.�%U��

AnnotationPropertyDomain := 'AnnotationPropertyDomain' '('
axiomAnnotations AnnotationProperty IRI ')'
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10.2.4 Annotation Property Range

���H���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�S���L�;�H�A�?���;�R�C�I�GAnnotationPropertyRange( AP U )
�M�N�;�N�?�M���N�B�;�N���N�B�?���L�;�H�A�?���I�@���N�B�?���;�H�H�I�N�;�N�C�I�H���J�L�I�J�?�L�N�SAP �C�M���N�B�?���%�.�%U��

AnnotationPropertyRange := 'AnnotationPropertyRange' '('
axiomAnnotations AnnotationProperty IRI ')'

�������#�F�I�<�;�F���.�?�M�N�L�C�=�N�C�I�H�M���I�H�����R�C�I�G�M���C�H���+�3�(������� �(

�0�B�?���;�R�C�I�G���=�F�I�M�O�L�?Ax ���Q�C�N�B���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���M�N�;�H�>�;�L�>�C�T�?�>���;�J�;�L�N���;�M���?�R�J�F�;�C�H�?�>
�C�H�/�?�=�N�C�I�H�����������������I�@���?�;�=�B���+�3�(������� �(���I�H�N�I�F�I�A�SO must �M�;�N�C�M�@�S���N�B�?global restrictions
�>�?�@�C�H�?�>���C�H���N�B�C�M���M�?�=�N�C�I�H�������M���?�R�J�F�;�C�H�?�>���C�H���N�B�?���F�C�N�?�L�;�N�O�L�?���7SROIQ�8�	���N�B�C�M���L�?�M�N�L�C�=�N�C�I�H���C�M
�H�?�=�?�M�M�;�L�S���C�H���I�L�>�?�L���N�I���I�<�N�;�C�H���;���>�?�=�C�>�;�<�F�?���F�;�H�A�O�;�A�?�����0�B�?���@�I�L�G�;�F���>�?�@�C�H�C�N�C�I�H���I�@���N�B�?�M�?
�=�I�H�>�C�N�C�I�H�M���C�M���L�;�N�B�?�L���N�?�=�B�H�C�=�;�F�	���M�I���C�N���C�M���M�J�F�C�N���C�H�N�I���N�Q�I���J�;�L�N�M���/�?�=�N�C�I�H�����������@�C�L�M�N
�C�H�N�L�I�>�O�=�?�M���N�B�?���H�I�N�C�I�H�M���I�@���;���J�L�I�J�?�L�N�S���B�C�?�L�;�L�=�B�S���;�H�>���I�@simple �I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�H�M�����0�B�?�M�?���H�I�N�C�I�H�M���;�L�?���N�B�?�H���O�M�?�>���C�H�/�?�=�N�C�I�H�����������N�I���>�?�@�C�H�?���N�B�?���;�=�N�O�;�F
�=�I�H�>�C�N�C�I�H�M���I�HAx��

�����������,�L�I�J�?�L�N�S���$�C�?�L�;�L�=�B�S���;�H�>���/�C�G�J�F�?���+�<�D�?�=�N���,�L�I�J�?�L�N�S���!�R�J�L�?�M�M�C�I�H�M

�"�I�L���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�	���N�B�?inverse property expression INV(OPE)
�C�M���>�?�@�C�H�?�>���;�M���@�I�F�F�I�Q�M��

�Y �%�@OPE�C�M���;�H���I�<�D�?�=�N���J�L�I�J�?�L�N�SOP�	���N�B�?�HINV(OPE) �� ObjectInverseOf(
OP ) ��

�Y �C�@OPE�C�M���I�@���N�B�?���@�I�L�GObjectInverseOf( OP ) �@�I�LOP�;�H���I�<�D�?�=�N
�J�L�I�J�?�L�N�S�	���N�B�?�HINV(OPE) �� OP��

�0�B�?���M�?�NAllOPE(Ax) �I�@���;�F�F���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H�M���Q���L���N��Ax �C�M���N�B�?���M�G�;�F�F�?�M�N���M�?�N
�=�I�H�N�;�C�H�C�H�AOP�;�H�>INV(OP) �@�I�L���?�;�=�B���I�<�D�?�=�N���J�L�I�J�?�L�N�SOP�I�=�=�O�L�L�C�H�A���C�HAx��

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�Mcomposite �C�H���N�B�?���M�?�N���I�@���;�R�C�I�G�MAx �C�@

�Y OPE�C�M���?�K�O�;�F���N�Iowl:topObjectProperty �I�Lowl:bottomObjectProperty�	���I�L
�Y Ax �=�I�H�N�;�C�H�M���;�H���;�R�C�I�G���I�@���N�B�?���@�I�L�G

�c SubObjectPropertyOf( ObjectPropertyChain( OPE 1
... OPE n ) OPE ) �Q�C�N�B���H���������	���I�L

�c SubObjectPropertyOf( ObjectPropertyChain( OPE 1
... OPE n ) INV(OPE) ) �Q�C�N�B���H���������	���I�L

�c TransitiveObjectProperty( OPE ) �	���I�L
�c TransitiveObjectProperty( INV(OPE) ) ��
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�0�B�?���L�?�F�;�N�C�I�H���a���C�M���N�B�?���M�G�;�F�F�?�M�N���L�?�F�;�N�C�I�H���I�HAllOPE(Ax) �@�I�L���Q�B�C�=�B���N�B�?���@�I�F�F�I�Q�C�H�A
�=�I�H�>�C�N�C�I�H�M���B�I�F�>����A �a B �G�?�;�H�M���N�B�;�N���a���B�I�F�>�M���@�I�LA �;�H�>B����

�Y �C�@Ax �=�I�H�N�;�C�H�M���;�H���;�R�C�I�GSubObjectPropertyOf( OPE 1 OPE2 ) �	���N�B�?�H
OPE1 �a OPE2 �B�I�F�>�M�����;�H�>

�Y �C�@Ax �=�I�H�N�;�C�H�M���;�H���;�R�C�I�GEquivalentObjectProperties( OPE 1 OPE2
) �	���N�B�?�HOPE1 �a OPE2 �;�H�>OPE2 �a OPE1 �B�I�F�>�����;�H�>

�Y �C�@Ax �=�I�H�N�;�C�H�M���;�H���;�R�C�I�GInverseObjectProperties( OPE 1 OPE2 ) �	
�N�B�?�HOPE1 �a INV(OPE2) �;�H�>INV(OPE2) �a OPE1 �B�I�F�>�����;�H�>

�Y �C�@Ax �=�I�H�N�;�C�H�M���;�H���;�R�C�I�GSymmetricObjectProperty(OPE) �	���N�B�?�HOPE
�a INV(OPE) �B�I�F�>�M�����;�H�>

�Y �C�@OPE1 �a OPE2 �B�I�F�>�M�	���N�B�?�HINV(OPE1) �a INV(OPE2) �B�I�F�>�M���;�M���Q�?�F�F��

�0�B�?property hierarchy �L�?�F�;�N�C�I�H���a�� �C�M���N�B�?���L�?�@�F�?�R�C�P�?�
�N�L�;�H�M�C�N�C�P�?���=�F�I�M�O�L�?���I�@���a��

���H���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�HOPE�C�Msimple �C�HAx �C�@�	���@�I�L���?�;�=�B���I�<�D�?�=�N���J�L�I�J�?�L�N�S
�?�R�J�L�?�M�M�C�I�HOPE' �M�O�=�B���N�B�;�NOPE' �a �� OPE�B�I�F�>�M�	OPE' �C�M���H�I�N���=�I�G�J�I�M�C�N�?��

Example:

�.�I�O�A�B�F�S���M�J�?�;�E�C�H�A�	���;���M�C�G�J�F�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S���?�R�J�L�?�M�M�C�I�H���B�;�M���H�I���>�C�L�?�=�N���I�L���C�H�>�C�L�?�=�N
�M�O�<�J�L�I�J�?�L�N�C�?�M���N�B�;�N���;�L�?���?�C�N�B�?�L���N�L�;�H�M�C�N�C�P�?���I�L���;�L�?���>�?�@�C�H�?�>���<�S���G�?�;�H�M���I�@���J�L�I�J�?�L�N�S
�=�B�;�C�H�M�	���Q�B�?�L�?���N�B�?���H�I�N�C�I�H���I�@���C�H�>�C�L�?�=�N���M�O�<�J�L�I�J�?�L�N�C�?�M���C�M���=�;�J�N�O�L�?�>���<�S���N�B�?���J�L�I�J�?�L�N�S
�B�C�?�L�;�L�=�B�S�������I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasFather a:hasBrother )
a:hasUncle )

�0�B�?���<�L�I�N�B�?�L���I�@���M�I�G�?�I�H�?���M
�@�;�N�B�?�L���C�M���N�B�;�N���J�?�L�M�I�H���M���O�H�=�F�?��

SubObjectPropertyOf(
a:hasUncle a:hasRelative )

�$�;�P�C�H�A���;�H���O�H�=�F�?���C�G�J�F�C�?�M���B�;�P�C�H�A
�;���L�?�F�;�N�C�P�?��

SubObjectPropertyOf(
a:hasBiologicalFather
a:hasFather )

�$�;�P�C�H�A���;���<�C�I�F�I�A�C�=�;�F���@�;�N�B�?�L
�C�G�J�F�C�?�M���B�;�P�C�H�A���;���@�;�N�B�?�L��

�0�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�Sa:hasUncle �I�=�=�O�L�M���C�H���;�H���I�<�D�?�=�N���M�O�<�J�L�I�J�?�L�N�S���;�R�C�I�G���C�H�P�I�F�P�C�H�A
�;���J�L�I�J�?�L�N�S���=�B�;�C�H�	���M�I���C�N���C�M���H�I�N���M�C�G�J�F�?�������I�H�M�?�K�O�?�H�N�F�S�	���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
a:hasRelative �C�M���H�I�N���M�C�G�J�F�?���?�C�N�B�?�L�	���<�?�=�;�O�M�?a:hasUncle �C�M���;���M�O�<�J�L�I�J�?�L�N�S���I�@
a:hasRelative �;�H�>a:hasUncle �C�M���H�I�N���M�C�G�J�F�?�����%�H���=�I�H�N�L�;�M�N�	���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�S
a:hasBiologicalFather �C�M���M�C�G�J�F�?�	���;�H�>���M�I���C�Ma:hasFather��

�����������0�B�?���.�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?�����R�C�I�G�����F�I�M�O�L�?

�0�B�?���M�?�N���I�@���;�R�C�I�G�MAx �M�;�N�C�M�@�C�?�M���N�B�?global restrictions �I�@���+�3�(������� �(���C�@���;�F�F���I�@���N�B�?
�@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M���B�I�F�>��
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Restriction on owl:topDataProperty . �0�B�?owl:topDataProperty �J�L�I�J�?�L�N�S���I�=�=�O�L�M���C�H
Ax �I�H�F�S���C�H���N�B�?superDataPropertyExpression �J�;�L�N���I�@SubDataPropertyOf �;�R�C�I�G�M��

�3�C�N�B�I�O�N���N�B�C�M���L�?�M�N�L�C�=�N�C�I�H�	owl:topDataProperty �=�I�O�F�>���<�?���O�M�?�>���N�I���Q�L�C�N�?���;�R�C�I�G�M���;�<�I�O�N
�>�;�N�;�N�S�J�?�M�	���Q�B�C�=�B���Q�I�O�F�>���C�H�P�;�F�C�>�;�N�?���0�B�?�I�L�?�G��� �/�����@�L�I�G���N�B�?���+�3�(������� �C�L�?�=�N���/�?�G�;�H�N�C�=�M
�7OWL 2 Direct Semantics�8�����0�B�;�N���C�M�	���N�B�?���=�I�H�M�?�K�O�?�H�=�?�M���I�@���;�H���I�H�N�I�F�I�A�S���Q�I�O�F�>���N�B�?�H
�H�I�N���H�?�=�?�M�M�;�L�C�F�S���>�?�J�?�H�>���I�H�F�S���I�H���N�B�?���>�;�N�;�N�S�J�?�M���O�M�?�>���C�H���N�B�?���I�H�N�I�F�I�A�S�	���<�O�N���Q�I�O�F�>���;�F�M�I
�>�?�J�?�H�>���I�H���N�B�?���>�;�N�;�N�S�J�?�M���M�?�F�?�=�N�?�>���C�H���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J�����0�B�O�M�	���C�@���;�H
�C�G�J�F�?�G�?�H�N�;�N�C�I�H���I�L���;���@�O�N�O�L�?���L�?�P�C�M�C�I�H���I�@���+�3�(���>�?�=�C�>�?�>���N�I���?�R�N�?�H�>���N�B�?���M�?�N���I�@���M�O�J�J�I�L�N�?�>
�>�;�N�;�N�S�J�?�M�	���C�N���Q�I�O�F�>���L�O�H���N�B�?���L�C�M�E���I�@���J�I�M�M�C�<�F�S���=�B�;�H�A�C�H�A���N�B�?���=�I�H�M�?�K�O�?�H�=�?�M���I�@���=�?�L�N�;�C�H
�I�H�N�I�F�I�A�C�?�M��

Restrictions on Datatypes.

�Y �!�;�=�B���>�;�N�;�N�S�J�?���I�=�=�O�L�L�C�H�A���C�HAx �M�;�N�C�M�@�C�?�M���?�R�;�=�N�F�S���I�H�?���I�@���N�B�?���@�I�F�F�I�Q�C�H�A
�=�I�H�>�C�N�C�I�H�M�����C�N���C�Mrdfs:Literal�	���I�L���C�N���C�M���=�I�H�N�;�C�H�?�>���C�H���N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J�	
�I�L���C�N���C�M���>�?�@�C�H�?�>���<�S���;���M�C�H�A�F�?���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H���;�R�C�I�G���C�HAx��

�Y �����M�N�L�C�=�N���J�;�L�N�C�;�F���I�L�>�?�L�����C���?���	���;�H���C�L�L�?�@�F�?�R�C�P�?���;�H�>���N�L�;�H�M�C�N�C�P�?���L�?�F�;�N�C�I�H���������I�H���N�B�?���M�?�N
�I�@���;�F�F���>�;�N�;�N�S�J�?�M���C�HAx �?�R�C�M�N�M���M�O�=�B���N�B�;�N�	���@�I�L���?�;�=�B���;�R�C�I�G���I�@���N�B�?���@�I�L�G
DatatypeDefinition( DT DR ) �;�H�>���?�;�=�B���>�;�N�;�N�S�J�?DT1 �I�=�=�O�L�L�C�H�A���C�H
DR�	���Q�?���B�;�P�?DT1 �� DT��

Example:

�0�B�?���@�C�L�M�N���=�I�H�>�C�N�C�I�H���?�H�M�O�L�?�M���N�B�;�N���;�F�F���>�;�N�;�N�S�J�?�M���C�HAx �;�L�?���A�C�P�?�H���;���Q�?�F�F�
�>�?�@�C�H�?�>
�C�H�N�?�L�J�L�?�N�;�N�C�I�H���;�H�>���N�B�;�N���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H�M���>�I���H�I�N���L�?�>�?�@�C�H�?���N�B�?���>�;�N�;�N�S�J�?�M���@�L�I�G
�N�B�?���+�3�(�������>�;�N�;�N�S�J�?���G�;�J�����0�B�?���M�?�=�I�H�>���=�I�H�>�C�N�C�I�H���?�H�M�O�L�?�M���N�B�;�N���>�;�N�;�N�S�J�?
�>�?�@�C�H�C�N�C�I�H�M���;�L�?���;�=�S�=�F�C�=���`���N�B�;�N���C�M�	���C�@���;���>�;�N�;�N�S�J�?DT1 �C�M���O�M�?�>���C�H���;���>�?�@�C�H�C�N�C�I�H���I�@DT�	
�N�B�?�HDT �C�M���H�I�N���;�F�F�I�Q�?�>���N�I���<�?���O�M�?�>���C�H���N�B�?���>�?�@�C�H�C�N�C�I�H���I�@DT1 �`���;�H�>���C�N���C�M���C�F�F�O�M�N�L�;�N�?�>���<�S
�N�B�?���@�I�F�F�I�Q�C�H�A���?�R�;�G�J�F�?��

Declaration( Datatype( a:SSN )
) a:SSN �C�M���;���>�;�N�;�N�S�J�?��

Declaration( Datatype( a:TIN )
) a:TIN �C�M���;���>�;�N�;�N�S�J�?��

Declaration( Datatype(
a:TaxNumber ) ) a:TaxNumber �C�M���;���>�;�N�;�N�S�J�?��

DatatypeDefinition(
a:SSN
DatatypeRestriction(

xsd:string xsd:pattern
"[0-9]{3}-[0-9]{2}-[0-9]{4}" )
)

�����M�I�=�C�;�F���M�?�=�O�L�C�N�S���H�O�G�<�?�L���C�M���;
�M�N�L�C�H�A���N�B�;�N���G�;�N�=�B�?�M���N�B�?���A�C�P�?�H
�L�?�A�O�F�;�L���?�R�J�L�?�M�M�C�I�H��

DatatypeDefinition(
a:TIN
DatatypeRestriction(

xsd:string xsd:pattern

�����0�%�*���`���;���N�;�R���C�>�?�H�N�C�@�C�=�;�N�C�I�H
�H�O�G�<�?�L���O�M�?�>���C�H���#�?�L�G�;�H�S���`���C�M
�;���M�N�L�C�H�A���=�I�H�M�C�M�N�C�H�A���I�@���������>�C�A�C�N�M��
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"[0-9]{11}" )
)
DatatypeDefinition(
a:TaxNumber DataUnionOf( a:SSN
a:TIN ) )

�����N�;�R���H�O�G�<�?�L���C�M���?�C�N�B�?�L���;���M�I�=�C�;�F
�M�?�=�O�L�C�N�S���H�O�G�<�?�L���I�@���;���0�%�*��

�0�B�?�M�?���>�;�N�;�N�S�J�?���>�?�@�C�H�C�N�C�I�H�M���;�L�?���;�=�S�=�F�C�=��a:SSN �;�H�>a:TIN �;�L�?���>�?�@�C�H�?�>���C�H���N�?�L�G�M���I�@
xsd:string�	���;�H�>a:TaxNumber �C�M���>�?�@�C�H�?�>���C�H���N�?�L�G�M���I�@a:SSN �;�H�>a:TIN�����0�I���P�?�L�C�@�S
�N�B�C�M���=�I�H�>�C�N�C�I�H���@�I�L�G�;�F�F�S�	���C�N���M�O�@�@�C�=�?�M���N�I���@�C�H�>���I�H�?���M�N�L�C�=�N���J�;�L�N�C�;�F���I�L�>�?�L�������I�H���N�B�?�M�?
�>�;�N�;�N�S�J�?�M���M�O�=�B���N�B�;�N���?�;�=�B���>�;�N�;�N�S�J�?���C�M���>�?�@�C�H�?�>���I�H�F�S���C�H���N�?�L�G�M���I�@���N�B�?���>�;�N�;�N�S�J�?�M���N�B�;�N
�;�L�?���M�G�;�F�F�?�L���Q���L���N�����������"�I�L���?�R�;�G�J�F�?�	���C�N���=�;�H���<�?���L�?�;�>�C�F�S���P�?�L�C�@�C�?�>���N�B�;�N���N�B�?���I�L�>�?�L�������A�C�P�?�H
�<�?�F�I�Q���@�O�F�@�C�F�F�M���N�B�?���;�<�I�P�?���=�I�H�>�C�N�C�I�H�M��

xsd:string �� a:SSN �� a:TIN �� a:TaxNumber

�0�B�C�M���L�?�M�N�L�C�=�N�C�I�H���C�M���H�?�=�?�M�M�;�L�S���N�I���?�H�M�O�L�?���P�;�F�C�>�C�N�S���I�@���0�B�?�I�L�?�G��� �/�����@�L�I�G���N�B�?���+�3�(����
� �C�L�?�=�N���/�?�G�;�H�N�C�=�M���7OWL 2 Direct Semantics�8�����"�O�L�N�B�?�L�G�I�L�?�	���C�N���C�M���H�;�N�O�L�;�F���A�C�P�?�H���N�B�;�N
�>�;�N�;���L�;�H�A�?�M���>�?�M�=�L�C�<�?���N�B�?���M�?�N���I�@���P�;�F�O�?�M���?�R�;�=�N�F�S�����@�I�L���?�R�;�G�J�F�?�	���C�N���C�M���O�H�F�C�E�?�F�S���N�B�;�N�	���C�H
�;�>�>�C�N�C�I�H���N�I���N�B�?���;�<�I�P�?���;�R�C�I�G�M�	���I�H�?���Q�I�O�F�>���Q�;�H�N���N�I���;�>�>���;�H���;�R�C�I�G���N�B�;�N���>�?�@�C�H�?�M
a:SSN �C�H���N�?�L�G�M���I�@a:TIN �;�H�>a:TaxNumber'.

Restriction on Simple Roles. �!�;�=�B���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H���;�H�>���?�;�=�B���;�R�C�I�G���C�HAx �I�@���N�S�J�?
�@�L�I�G���N�B�?���@�I�F�F�I�Q�C�H�A���N�Q�I���F�C�M�N�M���=�I�H�N�;�C�H�M���I�H�F�S���M�C�G�J�F�?���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M��

�Y ObjectMinCardinality �	ObjectMaxCardinality �	ObjectExactCardinality �	
�;�H�>ObjectHasSelf ��

�Y FunctionalObjectProperty �	InverseFunctionalObjectProperty �	
IrreflexiveObjectProperty �	AsymmetricObjectProperty �	���;�H�>
DisjointObjectProperties ��

�0�B�C�M���L�?�M�N�L�C�=�N�C�I�H���C�M���H�?�=�?�M�M�;�L�S���C�H���I�L�>�?�L���N�I���A�O�;�L�;�H�N�?�?���>�?�=�C�>�;�<�C�F�C�N�S���I�@���N�B�?���<�;�M�C�=
�L�?�;�M�I�H�C�H�A���J�L�I�<�F�?�G�M���@�I�L���+�3�(������� �(���7Description Logics�8��

Restriction on the Property Hierarchy. �����M�N�L�C�=�N���J�;�L�N�C�;�F���I�L�>�?�L�����C���?���	���;�H���C�L�L�?�@�F�?�R�C�P�?
�;�H�>���N�L�;�H�M�C�N�C�P�?���L�?�F�;�N�C�I�H���������I�HAllOPE(Ax) �?�R�C�M�N�M���N�B�;�N���@�O�F�@�C�F�F�M���N�B�?���@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M��

�Y OP1 �� OP2 �C�@���;�H�>���I�H�F�S���C�@INV(OP 1) �� OP2 �@�I�L���;�F�F���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�MOP1 �;�H�>
OP2 �I�=�=�O�L�L�C�H�A���C�HAllOPE(Ax)��

�Y �%�@OPE1 �� OPE2 �B�I�F�>�M�	���N�B�?�HOPE2 �a �� OPE1 �>�I�?�M���H�I�N���B�I�F�>��
�Y �!�;�=�B���;�R�C�I�G���C�HAx �I�@���N�B�?���@�I�L�GSubObjectPropertyOf(

ObjectPropertyChain( OPE 1 ... OPE n ) OPE ) �Q�C�N�B���H���^�������@�O�F�@�C�F�F�M
�N�B�?���@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M��

�c OPE�C�M���?�K�O�;�F���N�Iowl:topObjectProperty�	���I�L
�c �H�����������;�H�>OPE1 �� OPE2 �� OPE�	���I�L
�c OPEi �� OPE�@�I�L���?�;�=�B�������]���C���]���H�	���I�L
�c OPE1 �� OPE�;�H�>OPEi �� OPE�@�I�L���?�;�=�B�������]���C���]���H�	���I�L
�c OPEn �� OPE�;�H�>OPEi �� OPE�@�I�L���?�;�=�B�������]���C���]���H�
����
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�0�B�C�M���L�?�M�N�L�C�=�N�C�I�H���C�M���H�?�=�?�M�M�;�L�S���C�H���I�L�>�?�L���N�I���A�O�;�L�;�H�N�?�?���>�?�=�C�>�;�<�C�F�C�N�S���I�@���N�B�?���<�;�M�C�=
�L�?�;�M�I�H�C�H�A���J�L�I�<�F�?�G�M���@�I�L���+�3�(������� �(���7Description Logics�8��

Example:

�0�B�?���G�;�C�H���A�I�;�F���I�@���N�B�C�M���L�?�M�N�L�C�=�N�C�I�H���C�M���N�I���J�L�?�P�?�H�N���=�S�=�F�C�=���>�?�@�C�H�C�N�C�I�H�M���C�H�P�I�F�P�C�H�A���I�<�D�?�=�N
�M�O�<�J�L�I�J�?�L�N�S���;�R�C�I�G�M���Q�C�N�B���J�L�I�J�?�L�N�S���=�B�;�C�H�M�������I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasFather a:hasBrother )
a:hasUncle )

�0�B�?���<�L�I�N�B�?�L���I�@���M�I�G�?�I�H�?���M
�@�;�N�B�?�L���C�M���N�B�;�N���J�?�L�M�I�H���M���O�H�=�F�?��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasUncle a:hasWife )
a:hasAuntInLaw )

�0�B�?���Q�C�@�?���I�@���M�I�G�?�I�H�?���M���O�H�=�F�?���C�M
�N�B�;�N���J�?�L�M�I�H���M���;�O�H�N�
�C�H�
�F�;�Q��

�0�B�?���@�C�L�M�N���;�R�C�I�G���>�?�@�C�H�?�Ma:hasUncle �C�H���N�?�L�G�M���I�@a:hasFather �;�H�>a:hasBrother�	
�;�H�>���N�B�?���M�?�=�I�H�>���;�R�C�I�G���>�?�@�C�H�?�Ma:hasAuntInLaw �C�H���N�?�L�G�M���I�@a:hasUncle �;�H�>
a:hasWife�����0�B�?���M�?�=�I�H�>���;�R�C�I�G���>�?�J�?�H�>�M���I�H���N�B�?���@�C�L�M�N���I�H�?�	���<�O�N���H�I�N���P�C�=�?���P�?�L�M�;��
�B�?�H�=�?�	���N�B�?�M�?���;�R�C�I�G�M���;�L�?���H�I�N���=�S�=�F�C�=���;�H�>���=�;�H���I�=�=�O�L���N�I�A�?�N�B�?�L���C�H���N�B�?���;�R�C�I�G���=�F�I�M�O�L�?
�I�@���;�H���+�3�(������� �(���I�H�N�I�F�I�A�S�����0�I���P�?�L�C�@�S���N�B�C�M���=�I�H�>�C�N�C�I�H���@�I�L�G�;�F�F�S�	���C�N���M�O�@�@�C�=�?�M���N�I���@�C�H�>���I�H�?
�M�N�L�C�=�N���J�;�L�N�C�;�F���I�L�>�?�L�������I�H���I�<�D�?�=�N���J�L�I�J�?�L�N�C�?�M���M�O�=�B���N�B�;�N���?�;�=�B���J�L�I�J�?�L�N�S���C�M���>�?�@�C�H�?�>���I�H�F�S
�C�H���N�?�L�G�M���I�@���N�B�?���J�L�I�J�?�L�N�C�?�M���N�B�;�N���;�L�?���M�G�;�F�F�?�L���Q���L���N�����������"�I�L���?�R�;�G�J�F�?�	���C�N���=�;�H���<�?���L�?�;�>�C�F�S
�P�?�L�C�@�C�?�>���N�B�;�N���N�B�?���I�L�>�?�L�������A�C�P�?�H���<�?�F�I�Q���@�O�F�@�C�F�F�M���N�B�?���;�<�I�P�?���=�I�H�>�C�N�C�I�H�M��

a:hasFather �� a:hasBrother �� a:hasUncle �� a:hasWife ��
a:hasAuntInLaw

Example:

�%�H���=�I�H�N�L�;�M�N���N�I���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?�	���N�B�?���@�I�F�F�I�Q�C�H�A���;�R�C�I�G�M���;�L�?���=�S�=�F�C�=���;�H�>���>�I���H�I�N
�M�;�N�C�M�@�S���N�B�?���L�?�M�N�L�C�=�N�C�I�H���I�H���N�B�?���J�L�I�J�?�L�N�S���B�C�?�L�;�L�=�B�S��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasFather a:hasBrother )
a:hasUncle )

�0�B�?���<�L�I�N�B�?�L���I�@���M�I�G�?�I�H�?���M
�@�;�N�B�?�L���C�M���N�B�;�N���J�?�L�M�I�H���M���O�H�=�F�?��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasChild a:hasUncle )
a:hasBrother )

�0�B�?���O�H�=�F�?���I�@���M�I�G�?�I�H�?���M���=�B�C�F�>���C�M
�N�B�;�N���J�?�L�M�I�H���M���<�L�I�N�B�?�L��

�0�B�?���@�C�L�M�N���;�R�C�I�G���>�?�@�C�H�?�Ma:hasUncle �C�H���N�?�L�G�M���I�@a:hasBrother�	���Q�B�C�F�?���N�B�?���M�?�=�I�H�>
�;�R�C�I�G���>�?�@�C�H�?�Ma:hasBrother �C�H���N�?�L�G�M���I�@a:hasUncle�����N�B�?�M�?���N�Q�I���>�?�@�C�H�C�N�C�I�H�M���;�L�?
�N�B�O�M���=�S�=�F�C�=���;�H�>���=�;�H�H�I�N���I�=�=�O�L���N�I�A�?�N�B�?�L���C�H���N�B�?���;�R�C�I�G���=�F�I�M�O�L�?���I�@���;�H���+�3�(������� �(
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�I�H�N�I�F�I�A�S�����0�I���P�?�L�C�@�S���N�B�C�M���=�I�H�>�C�N�C�I�H���@�I�L�G�;�F�F�S�	���H�I�N�?���N�B�;�N�	���@�I�L�������N�I���M�;�N�C�M�@�S���N�B�?���N�B�C�L�>
�M�O�<�=�I�H�>�C�N�C�I�H���I�@���N�B�?���N�B�C�L�>���=�I�H�>�C�N�C�I�H�	���Q�?���H�?�?�>a:hasUncle �� a:hasBrother �;�H�>
a:hasBrother �� a:hasUncle�����<�S���N�L�;�H�M�C�N�C�P�C�N�S���I�@�������Q�?���N�B�?�H���B�;�P�?a:hasUncle ��
a:hasUncle �;�H�>a:hasBrother �� a:hasBrother�����B�I�Q�?�P�?�L�	���N�B�C�M���=�I�H�N�L�;�>�C�=�N�M���N�B�?
�L�?�K�O�C�L�?�G�?�H�N���N�B�;�N�������C�M���C�L�L�?�@�F�?�R�C�P�?�����0�B�O�M�	���;�H���I�L�>�?�L�������M�;�N�C�M�@�S�C�H�A���;�F�F���N�B�?���L�?�K�O�C�L�?�>
�=�I�H�>�C�N�C�I�H�M���>�I�?�M���H�I�N���?�R�C�M�N��

Example:

�����J�;�L�N�C�=�O�F�;�L���E�C�H�>���I�@���=�S�=�F�C�=���>�?�@�C�H�C�N�C�I�H�M���C�M���E�H�I�Q�H���H�I�N���N�I���F�?�;�>���N�I���>�?�=�C�>�;�<�C�F�C�N�S
�J�L�I�<�F�?�G�M�������I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

SubObjectPropertyOf(
ObjectPropertyChain(
a:hasChild a:hasSibling )
a:hasChild )

�0�B�?���M�C�<�F�C�H�A���I�@���M�I�G�?�I�H�?���M���=�B�C�F�>
�C�M���N�B�;�N���J�?�L�M�I�H���M���=�B�C�F�>��

�0�B�?���;�<�I�P�?���>�?�@�C�H�C�N�C�I�H���C�M���=�S�=�F�C�=�	���M�C�H�=�?���N�B�?���I�<�D�?�=�N���J�L�I�J�?�L�N�Sa:hasChild �I�=�=�O�L�M���C�H���<�I�N�B
�N�B�?���M�O�<�J�L�I�J�?�L�N�S���=�B�;�C�H���;�H�>���;�M���;���M�O�J�?�L�J�L�I�J�?�L�N�S�������M���J�?�L���N�B�?���@�I�O�L�N�B���;�H�>���N�B�?���@�C�@�N�B
�M�O�<�=�I�H�>�C�N�C�I�H���I�@���N�B�?���N�B�C�L�>���=�I�H�>�C�N�C�I�H�	���B�I�Q�?�P�?�L�	���;�R�C�I�G�M���I�@���N�B�C�M���@�I�L�G���>�I���H�I�N���P�C�I�F�;�N�?
�N�B�?���L�?�M�N�L�C�=�N�C�I�H���I�H���N�B�?���J�L�I�J�?�L�N�S���B�C�?�L�;�L�=�B�S��

Restrictions on the Usage of Anonymous Individuals.

�Y �*�I���;�R�C�I�G���C�HAx �I�@���N�B�?���@�I�F�F�I�Q�C�H�A���@�I�L�G���=�I�H�N�;�C�H�M���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M��
�c SameIndividual �	DifferentIndividuals �	

NegativeObjectPropertyAssertion �	���;�H�>
NegativeDataPropertyAssertion ��

�Y �����@�I�L�?�M�NF �I�P�?�L���N�B�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���C�HAx �?�R�C�M�N�M���M�O�=�B���N�B�;�N���N�B�?
�@�I�F�F�I�Q�C�H�A���=�I�H�>�C�N�C�I�H�M���;�L�?���M�;�N�C�M�@�C�?�>��

�c �@�I�L���?�;�=�B���;�M�M�?�L�N�C�I�H���C�HAx �I�@���N�B�?���@�I�L�G
ObjectPropertyAssertion( OPE _:x _:y ) �	���?�C�N�B�?�L_:x �C�M
�;���=�B�C�F�>���I�@_:y �I�L_:y �C�M���;���=�B�C�F�>���I�@_:x �C�HF��

�c �@�I�L���?�;�=�B���J�;�C�L���I�@���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M_:x �;�H�>_:y �M�O�=�B���N�B�;�N
_:y �C�M���;���=�B�C�F�>���I�@_:x �C�HF�	���N�B�?���M�?�NAx �=�I�H�N�;�C�H�M���;�N���G�I�M�N���I�H�?
�;�M�M�?�L�N�C�I�H���I�@���N�B�?���@�I�L�GObjectPropertyAssertion( OPE _:x
_:y ) �I�LObjectPropertyAssertion( OPE _:y _:x ) ��
�;�H�>

�c �@�I�L���?�;�=�B���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F_:x �N�B�;�N���C�M���;���L�I�I�N���C�HF�	���N�B�?���M�?�NAx
�=�I�H�N�;�C�H�M���;�N���G�I�M�N���I�H�?���;�M�M�?�L�N�C�I�H���I�@���N�B�?���@�I�L�G
ObjectPropertyAssertion( OPE _:x a ) �I�L
ObjectPropertyAssertion( OPE a _:x ) ��

Example:
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�0�B�?�M�?���L�?�M�N�L�C�=�N�C�I�H�M���?�H�M�O�L�?���N�B�;�N���?�;�=�B���+�3�(������� �(���I�H�N�I�F�I�A�S���Q�C�N�B���;�H�I�H�S�G�I�O�M
�C�H�>�C�P�C�>�O�;�F�M���=�;�H���<�?���N�L�;�H�M�@�I�L�G�?�>���N�I���;�H���?�K�O�C�P�;�F�?�H�N���I�H�N�I�F�I�A�S���Q�C�N�B�I�O�N���;�H�I�H�S�G�I�O�M
�C�H�>�C�P�C�>�O�;�F�M�����.�I�O�A�B�F�S���M�J�?�;�E�C�H�A�	���N�B�C�M���C�M���J�I�M�M�C�<�F�?���C�@���J�L�I�J�?�L�N�S���;�M�M�?�L�N�C�I�H�M���=�I�H�H�?�=�N
�;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���C�H���;���N�L�?�?�
�F�C�E�?���Q�;�S�������I�H�M�C�>�?�L���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S��

ObjectPropertyAssertion(
a:hasChild a:Francis _:a1 )

�"�L�;�H�=�C�M���B�;�M���M�I�G�?�����O�H�E�H�I�Q�H��
�=�B�C�F�>��

ObjectPropertyAssertion(
a:hasChild _:a1 a:Meg ) �0�B�C�M���O�H�E�H�I�Q�H���=�B�C�F�>���B�;�M���)�?�A������

ObjectPropertyAssertion(
a:hasChild _:a1 a:Chris ) ���������B�L�C�M������

ObjectPropertyAssertion(
a:hasChild _:a1 a:Stewie ) �������;�H�>���/�N�?�Q�C�?���;�M���=�B�C�F�>�L�?�H��

�0�B�?���=�I�H�H�?�=�N�C�I�H�M���<�?�N�Q�?�?�H���C�H�>�C�P�C�>�O�;�F�Ma:Francis�	a:Meg�	a:Chris�	���;�H�>a:Stewie
�=�;�H���<�?���O�H�>�?�L�M�N�I�I�>���;�M���;���N�L�?�?���N�B�;�N���=�I�H�N�;�C�H�M_:a1 �;�M���C�N�M���L�I�I�N�������?�=�;�O�M�?���I�@���N�B�;�N�	���N�B�?
�;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���=�;�H���<�?�����L�I�F�F�?�>���O�J�������N�B�;�N���C�M�	���N�B�?�M�?���@�I�O�L���;�M�M�?�L�N�C�I�H�M���=�;�H���<�?
�L�?�J�F�;�=�?�>���<�S���N�B�?���@�I�F�F�I�Q�C�H�A���?�K�O�C�P�;�F�?�H�N���;�M�M�?�L�N�C�I�H��

ClassAssertion(
ObjectSomeValuesFrom( a:hasChild

ObjectIntersectionOf(
ObjectHasValue( a:hasChild a:Meg )
ObjectHasValue( a:hasChild a:Chris )
ObjectHasValue( a:hasChild a:Stewie )

)
)
a:Francis

)

Example:

�1�H�F�C�E�?���C�H���N�B�?���J�L�?�P�C�I�O�M���?�R�;�G�J�F�?�	���N�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���M�;�N�C�M�@�S���N�B�?
�L�?�M�N�L�C�=�N�C�I�H�M���I�H���N�B�?���O�M�;�A�?���I�@���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M��

ObjectPropertyAssertion( a:hasSibling _:b1 _:b2 )
ObjectPropertyAssertion( a:hasSibling _:b2 _:b3 )
ObjectPropertyAssertion( a:hasSibling _:b3 _:b1 )

�0�B�?���@�I�F�F�I�Q�C�H�A���I�H�N�I�F�I�A�S���>�I�?�M���H�I�N���M�;�N�C�M�@�S���N�B�?�M�?���L�?�M�N�L�C�=�N�C�I�H�M���?�C�N�B�?�L��

ObjectPropertyAssertion( a:hasChild _:b1 _:b2 )
ObjectPropertyAssertion( a:hasDaughter _:b1 _:b2 )
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�%�H���<�I�N�B���I�@���N�B�?�M�?���?�R�;�G�J�F�?�M�	���N�B�?���;�H�I�H�S�G�I�O�M���C�H�>�C�P�C�>�O�;�F�M���;�L�?���=�I�H�H�?�=�N�?�>���<�S���J�L�I�J�?�L�N�S
�;�M�M�?�L�N�C�I�H�M���C�H���;���H�I�H�
�N�L�?�?�
�F�C�E�?���Q�;�S�����0�B�?�M�?���;�M�M�?�L�N�C�I�H�M���=�;�H���N�B�?�L�?�@�I�L�?���H�I�N���<�?
�L�?�J�F�;�=�?�>���Q�C�N�B���=�F�;�M�M���?�R�J�L�?�M�M�C�I�H�M�	���Q�B�C�=�B���=�;�H���F�?�;�>���N�I���N�B�?���O�H�>�?�=�C�>�;�<�C�F�C�N�S���I�@���N�B�?���<�;�M�C�=
�L�?�;�M�I�H�C�H�A���J�L�I�<�F�?�G�M��

���������J�J�?�H�>�C�R�����%�H�N�?�L�H�?�N���)�?�>�C�;���0�S�J�?�	���"�C�F�?���!�R�N�?�H�M�C�I�H�	���;�H�>
�)�;�=�C�H�N�I�M�B���"�C�F�?���0�S�J�?

Contact
�%�P�;�H���$�?�L�G�;�H�������/�;�H�>�L�I���$�;�Q�E�?

See also
�$�I�Q���N�I���.�?�A�C�M�N�?�L���;���)�?�>�C�;���0�S�J�?���@�I�L���;���3�������/�J�?�=�C�@�C�=�;�N�C�I�H���7Register MIME�8���;�H�>
�%�H�N�?�L�H�?�N���)�?�>�C�;���0�S�J�?���L�?�A�C�M�N�L�;�N�C�I�H�	���=�I�H�M�C�M�N�?�H�=�S���I�@���O�M�?���7MIME Consistency�8��

�0�B�?���%�H�N�?�L�H�?�N���)�?�>�C�;���0�S�J�?�������)�%�)�!���0�S�J�?���@�I�L���N�B�?���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���C�M
text/owl-functional ��

�%�N���C�M���L�?�=�I�G�G�?�H�>�?�>���N�B�;�N���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���@�C�F�?�M���B�;�P�?���N�B�?���?�R�N�?�H�M�C�I�H.ofn
���;�F�F���F�I�Q�?�L�=�;�M�?�����I�H���;�F�F���J�F�;�N�@�I�L�G�M��

�%�N���C�M���L�?�=�I�G�G�?�H�>�?�>���N�B�;�N���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���@�C�F�?�M���M�N�I�L�?�>���I�H���)�;�=�C�H�N�I�M�B���$�"�/
�@�C�F�?���M�S�M�N�?�G�M���<�?���A�C�P�?�H���;���@�C�F�?���N�S�J�?���I�@TEXT��

�0�B�?���C�H�@�I�L�G�;�N�C�I�H���N�B�;�N���@�I�F�F�I�Q�M���Q�C�F�F���<�?���M�O�<�G�C�N�N�?�>���N�I���N�B�?���%�!�/�#���@�I�L���L�?�P�C�?�Q�	���;�J�J�L�I�P�;�F�	���;�H�>
�L�?�A�C�M�N�L�;�N�C�I�H���Q�C�N�B���%���*����

Type name
�N�?�R�N

Subtype name
�I�Q�F�
�@�O�H�=�N�C�I�H�;�F

Required parameters
�*�I�H�?

Optional parameters
�=�B�;�L�M�?�N���0�B�C�M���J�;�L�;�G�?�N�?�L���G�;�S���<�?���L�?�K�O�C�L�?�>���Q�B�?�H���N�L�;�H�M�@�?�L�C�H�A���H�I�H�
���/���%�%���>�;�N�;
�;�=�L�I�M�M���M�I�G�?���J�L�I�N�I�=�I�F�M�����%�@���J�L�?�M�?�H�N�	���N�B�?���P�;�F�O�?���I�@���=�B�;�L�M�?�N���M�B�I�O�F�>���<�?���1�0�"�
����

Encoding considerations
�0�B�?���M�S�H�N�;�R���I�@���N�B�?���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���C�M���?�R�J�L�?�M�M�?�>���I�P�?�L���=�I�>�?���J�I�C�H�N�M
�C�H���1�H�C�=�I�>�?���7UNICODE�8�����0�B�?���?�H�=�I�>�C�H�A���M�B�I�O�F�>���<�?���1�0�"�
�����7RFC 3629�8�	���<�O�N���I�N�B�?�L
�?�H�=�I�>�C�H�A�M���;�L�?���;�F�F�I�Q�?�>��

Security considerations
�0�B�?���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���O�M�?�M���%�.�%�M���;�M���N�?�L�G���C�>�?�H�N�C�@�C�?�L�M�������J�J�F�C�=�;�N�C�I�H�M
�C�H�N�?�L�J�L�?�N�C�H�A���>�;�N�;���?�R�J�L�?�M�M�?�>���C�H���N�B�?���+�3�(���@�O�H�=�N�C�I�H�;�F�
�M�N�S�F�?���/�S�H�N�;�R���M�B�I�O�F�>
�;�>�>�L�?�M�M���N�B�?���M�?�=�O�L�C�N�S���C�M�M�O�?�M���I�@���%�H�N�?�L�H�;�N�C�I�H�;�F�C�T�?�>���.�?�M�I�O�L�=�?���%�>�?�H�N�C�@�C�?�L�M�����%�.�%�M��
�7RFC3987�8���/�?�=�N�C�I�H�����	���;�M���Q�?�F�F���;�M���1�H�C�@�I�L�G���.�?�M�I�O�L�=�?���%�>�?�H�N�C�@�C�?�L�M�����1�.�%�������#�?�H�?�L�C�=
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Published specification
�0�B�C�M���M�J�?�=�C�@�C�=�;�N�C�I�H��

Applications which use this media type
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nonNegativeInteger := a nonempty finite sequence of digits
between 0 and 9
quotedString := 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 [ BCP 47 ]
nodeID := a finite sequence of characters matching the
BLANK_NODE_LABEL production of [ SPARQL]

fullIRI := an IRI as defined in [ RFC3987], enclosed in a pair
of < (U+3C) and > (U+3E) characters
prefixName := a finite sequence of characters matching the as
PNAME_NS production of [ SPARQL]
abbreviatedIRI := a finite sequence of characters matching the
PNAME_LN production of [ SPARQL]
IRI := fullIRI | abbreviatedIRI

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

'Ontology' '(' [ ontologyIRI [ versionIRI ] ]
directlyImportsDocuments
ontologyAnnotations
axioms

')'
ontologyIRI := IRI
versionIRI := IRI
directlyImportsDocuments := { 'Import' '(' IRI ')' }
ontologyAnnotations := { Annotation }
axioms := { Axiom }

Declaration := 'Declaration' '(' axiomAnnotations Entity ')'
Entity :=

'Class' '(' Class ')' |
'Datatype' '(' Datatype ')' |
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'ObjectProperty' '(' ObjectProperty ')' |
'DataProperty' '(' DataProperty ')' |
'AnnotationProperty' '(' AnnotationProperty ')' |
'NamedIndividual' '(' NamedIndividual ')'

AnnotationSubject := IRI | AnonymousIndividual
AnnotationValue := AnonymousIndividual | IRI | Literal
axiomAnnotations := { Annotation }

Annotation := 'Annotation' '(' annotationAnnotations
AnnotationProperty AnnotationValue ')'
annotationAnnotations := { Annotation }

AnnotationAxiom := AnnotationAssertion | SubAnnotationPropertyOf |
AnnotationPropertyDomain | AnnotationPropertyRange

AnnotationAssertion := 'AnnotationAssertion' '(' axiomAnnotations
AnnotationProperty AnnotationSubject AnnotationValue ')'

SubAnnotationPropertyOf := 'SubAnnotationPropertyOf' '('
axiomAnnotations subAnnotationProperty superAnnotationProperty ')'
subAnnotationProperty := AnnotationProperty
superAnnotationProperty := AnnotationProperty

AnnotationPropertyDomain := 'AnnotationPropertyDomain' '('
axiomAnnotations AnnotationProperty IRI ')'

AnnotationPropertyRange := 'AnnotationPropertyRange' '('
axiomAnnotations AnnotationProperty IRI ')'

����������� �?�@�C�H�C�N�C�I�H�M���I�@���+�3�(���������I�H�M�N�L�O�=�N�M

Class := IRI

Datatype := IRI

ObjectProperty := IRI

DataProperty := IRI

AnnotationProperty := IRI
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Individual := NamedIndividual | AnonymousIndividual

NamedIndividual := IRI

AnonymousIndividual := nodeID

Literal := typedLiteral | stringLiteralNoLanguage |
stringLiteralWithLanguage
typedLiteral := lexicalForm '^^' Datatype
lexicalForm := quotedString
stringLiteralNoLanguage := quotedString
stringLiteralWithLanguage := quotedString languageTag

ObjectPropertyExpression := ObjectProperty | InverseObjectProperty

InverseObjectProperty := 'ObjectInverseOf' '(' ObjectProperty ')'

DataPropertyExpression := DataProperty

DataRange :=
Datatype |
DataIntersectionOf |
DataUnionOf |
DataComplementOf |
DataOneOf |
DatatypeRestriction

DataIntersectionOf := 'DataIntersectionOf' '(' DataRange
DataRange { DataRange } ')'

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

DataComplementOf := 'DataComplementOf' '(' DataRange ')'

DataOneOf := 'DataOneOf' '(' Literal { Literal } ')'

DatatypeRestriction := 'DatatypeRestriction' '(' Datatype
constrainingFacet restrictionValue { constrainingFacet restrictionValue }
')'
constrainingFacet := IRI
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restrictionValue := Literal

ClassExpression :=
Class |
ObjectIntersectionOf | ObjectUnionOf | ObjectComplementOf |

ObjectOneOf |
ObjectSomeValuesFrom | ObjectAllValuesFrom | ObjectHasValue |

ObjectHasSelf |
ObjectMinCardinality | ObjectMaxCardinality | ObjectExactCardinality

|
DataSomeValuesFrom | DataAllValuesFrom | DataHasValue |
DataMinCardinality | DataMaxCardinality | DataExactCardinality

ObjectIntersectionOf := 'ObjectIntersectionOf' '(' ClassExpression
ClassExpression { ClassExpression } ')'

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

ObjectComplementOf := 'ObjectComplementOf' '(' ClassExpression
')'

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

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

ObjectAllValuesFrom := 'ObjectAllValuesFrom' '('
ObjectPropertyExpression ClassExpression ')'

ObjectHasValue := 'ObjectHasValue' '(' ObjectPropertyExpression
Individual ')'

ObjectHasSelf := 'ObjectHasSelf' '(' ObjectPropertyExpression ')'

ObjectMinCardinality := 'ObjectMinCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'

ObjectMaxCardinality := 'ObjectMaxCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'

ObjectExactCardinality := 'ObjectExactCardinality' '('
nonNegativeInteger ObjectPropertyExpression [ ClassExpression ] ')'
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DataSomeValuesFrom := 'DataSomeValuesFrom' '('
DataPropertyExpression { DataPropertyExpression } DataRange ')'

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

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

DataMinCardinality := 'DataMinCardinality' '(' nonNegativeInteger
DataPropertyExpression [ DataRange ] ')'

DataMaxCardinality := 'DataMaxCardinality' '(' nonNegativeInteger
DataPropertyExpression [ DataRange ] ')'

DataExactCardinality := 'DataExactCardinality' '('
nonNegativeInteger DataPropertyExpression [ DataRange ] ')'

Axiom := Declaration | ClassAxiom | ObjectPropertyAxiom |
DataPropertyAxiom | DatatypeDefinition | 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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ObjectPropertyAxiom :=
SubObjectPropertyOf | EquivalentObjectProperties |
DisjointObjectProperties | InverseObjectProperties |
ObjectPropertyDomain | ObjectPropertyRange |
FunctionalObjectProperty | InverseFunctionalObjectProperty |
ReflexiveObjectProperty | IrreflexiveObjectProperty |
SymmetricObjectProperty | AsymmetricObjectProperty |
TransitiveObjectProperty

SubObjectPropertyOf := 'SubObjectPropertyOf' '('
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
')'

FunctionalObjectProperty := 'FunctionalObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

InverseFunctionalObjectProperty :=
'InverseFunctionalObjectProperty' '(' axiomAnnotations
ObjectPropertyExpression ')'

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

IrreflexiveObjectProperty := 'IrreflexiveObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

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

AsymmetricObjectProperty := 'AsymmetricObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

TransitiveObjectProperty := 'TransitiveObjectProperty' '('
axiomAnnotations ObjectPropertyExpression ')'

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

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 128 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/



Datatype DataRange ')'

HasKey := 'HasKey' '(' axiomAnnotations ClassExpression '(' {
ObjectPropertyExpression } ')' '(' { DataPropertyExpression } ')'
')'

Assertion :=
SameIndividual | DifferentIndividuals | ClassAssertion |
ObjectPropertyAssertion | NegativeObjectPropertyAssertion |
DataPropertyAssertion | NegativeDataPropertyAssertion

sourceIndividual := Individual
targetIndividual := Individual
targetValue := Literal

SameIndividual := 'SameIndividual' '(' axiomAnnotations Individual
Individual { Individual } ')'

DifferentIndividuals := 'DifferentIndividuals' '(' axiomAnnotations
Individual Individual { Individual } ')'

ClassAssertion := 'ClassAssertion' '(' axiomAnnotations
ClassExpression Individual ')'

ObjectPropertyAssertion := 'ObjectPropertyAssertion' '('
axiomAnnotations ObjectPropertyExpression sourceIndividual
targetIndividual ')'

NegativeObjectPropertyAssertion :=
'NegativeObjectPropertyAssertion' '(' axiomAnnotations
ObjectPropertyExpression sourceIndividual targetIndividual ')'

DataPropertyAssertion := 'DataPropertyAssertion' '('
axiomAnnotations DataPropertyExpression sourceIndividual targetValue
')'

NegativeDataPropertyAssertion := 'NegativeDataPropertyAssertion'
'(' axiomAnnotations DataPropertyExpression sourceIndividual
targetValue ')'
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[Description Logics]
The Description Logic Handbook: Theory, Implementation, and Applications,
second edition�����"�L�;�H�T�����;�;�>�?�L�	��� �C�?�A�I�����;�F�P�;�H�?�M�?�	��� �?�<�I�L�;�B���(�����)�=�#�O�C�H�H�?�M�M�	
� �;�H�C�?�F�?���*�;�L�>�C�	���;�H�>���,�?�N�?�L���"�����,�;�N�?�F�
�/�=�B�H�?�C�>�?�L�	���?�>�M�������;�G�<�L�C�>�A�?���1�H�C�P�?�L�M�C�N�S
�,�L�?�M�M�	�����
�
���������F�M�I���M�?�?���N�B�?Description Logics Home Page��

[DL-Safe]
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[MIME Consistency]
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[MOF]
Meta Object Facility (MOF) Core Specification, version 2.0�����+�<�D�?�=�N
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[OWL 2 RDF Mapping]
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[OWL 2 Direct Semantics]
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[OWL 2 RDF-Based Semantics]
OWL 2 Web Ontology Language : RDF-Based Semantics �)�C�=�B�;�?�F���/�=�B�H�?�C�>�?�L�	
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[OWL 2 Conformance]
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[OWL 2 XML Serialization]
OWL 2 Web Ontology Language : XML Serialization ���I�L�C�M���)�I�N�C�E�	�����C�D�;�H���,�;�L�M�C�;�	
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[RDF Syntax]
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[Register MIME]
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[RFC 3986]
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[SROIQ]
The Even More Irresistible SROIQ�����%�;�H���$�I�L�L�I�=�E�M�	���+�F�C�P�?�L���'�O�N�T�	���;�H�>���1�F�C���/�;�N�N�F�?�L��
�%�H���,�L�I�=�����I�@���N�B�?�����
�N�B���%�H�N�������I�H�@�����I�H���,�L�C�H�=�C�J�F�?�M���I�@���'�H�I�Q�F�?�>�A�?���.�?�J�L�?�M�?�H�N�;�N�C�I�H���;�H�>
�.�?�;�M�I�H�C�H�A�����'�.�����
�
���������������%���,�L�?�M�M�	�����
�
����

[UNISEC]
Unicode Security Considerations�����)�;�L�E��� �;�P�C�M���;�H�>���)�C�=�B�?�F���/�O�C�A�H�;�L�>�����1�H�C�=�I�>�?
�N�?�=�B�H�C�=�;�F���L�?�J�I�L�N�������	���������&�O�F�S�����
�
���	���B�N�N�J�������Q�Q�Q���O�H�C�=�I�>�?���I�L�A���L�?�J�I�L�N�M���N�L������
�N�L�����
�����B�N�G�F�����(�;�N�?�M�N���P�?�L�M�C�I�H���;�P�;�C�F�;�<�F�?���;�M���B�N�N�J�������Q�Q�Q���O�H�C�=�I�>�?���I�L�A���L�?�J�I�L�N�M���N�L��������

[XML Namespaces]
Namespaces in XML 1.0 (Second Edition)�����0�C�G�����L�;�S�	��� �;�P�?���$�I�F�F�;�H�>�?�L�	�����H�>�L�?�Q
�(�;�S�G�;�H�	���;�H�>���.�C�=�B�;�L�>���0�I�<�C�H�	���?�>�M�����3�������.�?�=�I�G�G�?�H�>�;�N�C�I�H�	�����������O�A�O�M�N�����
�
���	
�B�N�N�J�������Q�Q�Q���Q�����I�L�A���0�.�����
�
�����.�!���
�R�G�F�
�H�;�G�?�M�
���
�
���
�������������(�;�N�?�M�N���P�?�L�M�C�I�H
�;�P�;�C�F�;�<�F�?���;�M���B�N�N�J�������Q�Q�Q���Q�����I�L�A���0�.���.�!���
�R�G�F�
�H�;�G�?�M����

OWL 2 Web Ontology Language Structural Specification and
Functional-Style Syntax

W3C Proposed Recommendation 22
September 2009

Page 134 of 134 http://www.w3.org/TR/2009/PR-owl2-syntax-20090922/

http://www.w3.org/2002/06/registering-mediatype
http://tools.ietf.org/html/rfc3986
http://www.ietf.org/rfc/rfc3986.txt
http://www.cs.man.ac.uk/~sattler/publications/sroiq-TR.pdf
http://www.unicode.org/reports/tr36/tr36-7.html
http://www.w3.org/TR/2006/REC-xml-names-20060816/

	OWL 2 Web Ontology Language Structural Specification and Functional-Style Syntax
	W3C Proposed Recommendation 22 September 2009
	Abstract
	Status of this Document
	May Be Superseded
	XML Schema Datatypes Dependency
	Summary of Changes
	W3C Members Please Review By 20 October 2009
	Support
	No Endorsement
	Patents

	Table of Contents
	1 Introduction
	2 Preliminary Definitions
	2.1 Structural Specification
	2.2 BNF Notation
	2.3 Integers, Characters, Strings, Language Tags, and Node IDs
	2.4 IRIs

	3 Ontologies
	3.1 Ontology IRI and Version IRI
	3.2 Ontology Documents
	3.3 Versioning of OWL 2 Ontologies
	3.4 Imports
	3.5 Ontology Annotations
	3.6 Canonical Parsing of OWL 2 Ontologies
	3.7 Functional-Style Syntax

	4 Datatype Maps
	4.1 Real Numbers, Decimal Numbers, and Integers
	4.2 Floating-Point Numbers
	4.3 Strings
	4.4 Boolean Values
	4.5 Binary Data
	4.6 IRIs
	4.7 Time Instants
	4.8 XML Literals

	5 Entities, Literals, and Anonymous Individuals
	5.1 Classes
	5.2 Datatypes
	5.3 Object Properties
	5.4 Data Properties
	5.5 Annotation Properties
	5.6 Individuals
	5.6.1 Named Individuals
	5.6.2 Anonymous Individuals

	5.7 Literals
	5.8 Entity Declarations and Typing
	5.8.1 Typing Constraints of OWL 2 DL
	5.8.2 Declaration Consistency

	5.9 Metamodeling

	6 Property Expressions
	6.1 Object Property Expressions
	6.1.1 Inverse Object Properties

	6.2 Data Property Expressions

	7 Data Ranges
	7.1 Intersection of Data Ranges
	7.2 Union of Data Ranges
	7.3 Complement of Data Ranges
	7.4 Enumeration of Literals
	7.5 Datatype Restrictions

	8 Class Expressions
	8.1 Propositional Connectives and Enumeration of Individuals
	8.1.1 Intersection of Class Expressions
	8.1.2 Union of Class Expressions
	8.1.3 Complement of Class Expressions
	8.1.4 Enumeration of Individuals

	8.2 Object Property Restrictions
	8.2.1 Existential Quantification
	8.2.2 Universal Quantification
	8.2.3 Individual Value Restriction
	8.2.4 Self-Restriction

	8.3 Object Property Cardinality Restrictions
	8.3.1 Minimum Cardinality
	8.3.2 Maximum Cardinality
	8.3.3 Exact Cardinality

	8.4 Data Property Restrictions
	8.4.1 Existential Quantification
	8.4.2 Universal Quantification
	8.4.3 Literal Value Restriction

	8.5 Data Property Cardinality Restrictions
	8.5.1 Minimum Cardinality
	8.5.2 Maximum Cardinality
	8.5.3 Exact Cardinality


	9 Axioms
	9.1 Class Expression Axioms
	9.1.1 Subclass Axioms
	9.1.2 Equivalent Classes
	9.1.3 Disjoint Classes
	9.1.4 Disjoint Union of Class Expressions

	9.2 Object Property Axioms
	9.2.1 Object Subproperties
	9.2.2 Equivalent Object Properties
	9.2.3 Disjoint Object Properties
	9.2.4 Inverse Object Properties
	9.2.5 Object Property Domain
	9.2.6 Object Property Range
	9.2.7 Functional Object Properties
	9.2.8 Inverse-Functional Object Properties
	9.2.9 Reflexive Object Properties
	9.2.10 Irreflexive Object Properties
	9.2.11 Symmetric Object Properties
	9.2.12 Asymmetric Object Properties
	9.2.13 Transitive Object Properties

	9.3 Data Property Axioms
	9.3.1 Data Subproperties
	9.3.2 Equivalent Data Properties
	9.3.3 Disjoint Data Properties
	9.3.4 Data Property Domain
	9.3.5 Data Property Range
	9.3.6 Functional Data Properties

	9.4 Datatype Definitions
	9.5 Keys
	9.6 Assertions
	9.6.1 Individual Equality
	9.6.2 Individual Inequality
	9.6.3 Class Assertions
	9.6.4 Positive Object Property Assertions
	9.6.5 Negative Object Property Assertions
	9.6.6 Positive Data Property Assertions
	9.6.7 Negative Data Property Assertions


	10 Annotations
	10.1 Annotations of Ontologies, Axioms, and other Annotations
	10.2 Annotation Axioms
	10.2.1 Annotation Assertion
	10.2.2 Annotation Subproperties
	10.2.3 Annotation Property Domain
	10.2.4 Annotation Property Range


	11 Global Restrictions on Axioms in OWL 2 DL
	11.1 Property Hierarchy and Simple Object Property Expressions
	11.2 The Restrictions on the Axiom Closure

	12 Appendix: Internet Media Type, File Extension, and Macintosh File Type
	13 Appendix: Complete Grammar (Normative)
	13.1 General Definitions
	13.2 Definitions of OWL 2 Constructs

	14 Appendix: Change Log (Informative)
	14.1 Changes Since Candidate Recommendation
	14.2 Changes Since Last Call

	15 Acknowledgments
	16 References
	16.1 Normative References
	16.2 Nonnormative References



