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MobileContact1
 Name: string
 Phone: string
 Address: AddressType

EmailContact
 Name: string
 Email: string
 Category: string

Contact
 ^Name: string
 ^Phone: integer
 ^Email: string
 ^Homepage: string
 ^EmailContact::Category: string
 ^MobileContact2::Category: integer
 ^Address: AddressType

interface used by
old mobile phone

interface used by
email client

MobileContact2
 ^Name: string
 ^Phone: integer
 ^Address: AddressType
 Homepage: string
 Category: integer

interface used by
new mobile phone

resulting requirements
for a contact element
implementing all interfaces

inherited attributes
are marked with a
leading ^:
^inheritedAttribute

AddressType
 Street: string
 City: string
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Regular
expressions,
BNF, etc.

     SGML DTDs     
     (ISO)    

Property Sets
and GROVES

(ISO)

Element Definition
Documents

(Adobe / Frame)

Lexical Types
(ISO)

XML DTDs
(W3C)

1986

1997

1992

XML-Data
(Microsoft)

1998  Document Content
Description (DCD)

1999

SOX 1.0

DDML
(XSchema)

XML-Data-Reduced
XDR

(Microsoft)

SOX 2.0

2000

XML Schema
(W3C)

DSD
(AT&T, Brics)

Assertion
Grammars

(Dave Raggett)

Schematron
(Rick Jelliffe)

2001

2002

RELAX NG
(Oasis)

TREX
(James Clark)

RELAX Core
(Murata Makoto)

Examplotron
(Eric van der Vlist)

<- grammar-based pattern/constraint-based ->

XInterfaces
(Oliver Nölle)
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ºÁâTnræ��C�oâTnr�tãs�T�T�U�1ãs�eâ�n��t�Unr�[�Tær�CãspTä¼�Xær�XãspBñ�nY��äT�G���GpTäT�uâT�Xã4£Kn�æ�� �;p �qâT���#�eãsp�x
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ó�ô�É�ô1o â ã ø�Ë¯änåmËæ��©K© ã ø��5änç�å&©
ºÁâT�Xp�ãbp�r&��p1�o�X�U�åãb�X�����_���OäT�=z!pTnY�qnr�sp �T�U�X�[�qâT��nr�[���;�#�5�U�qãb�q�G�t�GpJ�[�q�2nrpT�Gær�Täw�
�qâT�8�X�;p1�q�Gp1��äT�G�Xæçãb�qãb�onr�;pT�Q�s�¦ãbp��cëKn��U�qn�pT�����_���sñKn��V��ã4�5â!ãs�w���Gp��qâ!ã��V��êV���X�spJ�o�Xp1�
äT�X�Gæçãs�oãb�qn��;pT��â!ã4£;�*�qâw���oãs�[��æ��K�XãsæBp!ãb�t�*ãspwäC�oâT���oãs�[��pTãs�t�G�o�!ãb�X�sè.q�âT�G�o����êV�
�X�;p1�q�Gp1�§äT�G�Xærãs�qãb�onr�;pw�%ê�nræ�æò�����[�X�U�;�XäCnrp1�o�/�;pT��ãs�o�U�X�#�qnr�spBè
sO�X�U�;nrpT�/��êV�t�G�;p1�q�GpJ�8äT�G�Xæçãb�qãb�onr�;pT�%nr�����;�o�Unr�Tæ��sñTnY�

è ���b�qâ��X�;p1�o�Xp1�§äw�X�Xærãs�qã��qnr�spT��ãs�U���G�;�[���;�wpTä��Xær�G�t�Gp1��äT�X�Gæçãs�oãb�qn��;pT�
é q�âT�tpT�X�#�q�Xä�äw�X�Xærãs�qã��qnr�spT���b�����b�qâ2ê�n�æræ������G�;æræ��X�G�o�Xä¯ãspTä,nY��pT�G�X�X�U�qãs�#��t�G�o�;�Gä��o�X�G�T�o�Un�£s�Xæ��sè

è ���b�qâ��G�;p1�q�GpJ�läT�X�Gæçãs�oãb�qn��;pT��ãs�o�ê!¨ãb�l�Gær�G�t�GpJ��äT�X�Gæçãs�oãb�qn��;pT�¦�;��ãb�o�o�onr�w�w�q�QäT�X�\xæçãs�oãb�qn��;pT�%ãspTäCâ!ã4£;�*�qâT�*�qãb�t�&���_���
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ìqíïîJð ¢G¢.ñXò�ó�ô ì ��õV: ìqí�îJð ¢G¢.ñXò�ó 2,ö ìqí�îJð ¢c¢.ñ¶òFó � <
ì �Lõ ð ¢G¢.ñXò�ó�ô ì ��õV: ìqí�îJð ¢G¢.ñXò�ó ö ìqí�î : ì ��õ ð ¢G¢.ñXò�ó 2,ö ì ��õ ð ¢c¢.ñ¶òFó � <n<
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�oâT�X�U�G���;�U��ãs�o�U�T�t�~�oâ!ãb���qâTn������_���*�U�_�#�q�X�Ýê�n�æræò����ãs�T�Tæ�nr�GäBè
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�V�X�4ãb�T�o�VäTnwv��X�U�Xp1��ãs�T�Tæ�nr�4ã��qnr�spT�Rãs�U�%ãsæ�ær�<êV�Xä~�q�¥�Tæçãb�X��äTnwv��X�U�Xp1���X�;pT�#�q�oãsnrp1�q�¦�;p*�qâw�
n�p1�q�X�#�åãs�X�Gä/ä!ãb�qãwñs�[�Käwnwz!�Xãb�qn��;pT�¦��ãbäT�%�1���;pT��ãs�w�Tærn��4ãb�onr�;p*�[nr�;â1���4ãs�T�U���T�o�s�Tær�G�t�
�oâT�o�Xãb�q�GpTnrpw���qâT�8£sãbærnräwn����5�s�ªãspw�s�qâT�G��ãs�T�wærnr�Xãb�qn��;p�� �Q£_n��GêE�;p��oâT�&ä!ãb�qãwèÙ� ���_�Tn��4ãsæ
�Un��o�!ãb�qn��;p­�tn��;â1�t�����oâT�O�G�o�Xãb�qn��;p �b�*ã¯pT�cêá�Xær�G�t�Gp1��nY�q�X�j�1� �;pT��ãs�T�Tæ�nr�Xãb�q�;p
ê�âw�X�o��ãsäTäTnY�qnr�sp!ãsæl�G�;pT�U�o�qãsn�p1�q���U���G�Xnµz!�Xä��1�2ãspT�s�oâT�X��ãs�T�Tæ�nr�Xãb�qn��;pÂãs�T�TæY���q���oâTnr�
�Gær�G�t�GpJ���T�w�5ãb�o��pw�s���[�G�Xè�q�âTn����T�U�;�Tær�G� nr���U�Xærãb�q�Gä¯�q�O�oâT���w�o�;�Tæ��X� �s����òaõ «� � ø ï Ü�õ ð n�p�ä!ãb�eãb�!ãs�o�~�oâT�X�;�#�;è
qª���GpT�o�w�o��£bãsæ�nräTnY�����s�l�oâT��ä!ãb�eãb�o�G�&ãb�Ã�q�G���t�_äTnwzT�4ãb�onr�;pT��êV��äT�=z!pT���qâT�����;æræ��.ê�n�pT�
ãb�X�X�G�o���t�c�qâT�_äT�~�qâ!ã���ãbp,ãs�T�wærnr�Xãb�qn��;p��[�Käwn��Ã�_nrpT�un�p1�q�X�#�åãs�X�Gä¯ä!ã��eã����T�U��ãsäwâT�X�U�
�o�Tè ¬ �1£_nr�;�w�oæ��sñ¨ãsp�ãs�T�Tæ�nr�4ã��qnr�sp��qâ!ãb�¥�;pwæ��u�U�4ãsäT�¥�oâTãs�o�GäOä!ãb�qã[n���pT�s�¥�o���_�wnr�o�Gä��o�
���særær�<ê:ãsp1�u�U�Tær�G�Xè
Î!�;�§�onr�[�Tæ�nr�XnY�����qâw�����;æræ��.ê�n�pT���U�X�Gp!ãs�on��unr�~ãb�o�o�w�t�GäB�®q�âT�[ãs�w�Tærn��4ãb�onr�;pC�o�XãsäT�&�qâw�
n�pT�U�qãspT�G��äT�_�X�w�t�GpJ�����U�;�Ýã|z!ær�*nrp1�o�[�[�X�[�;�#�;ñT�U�X�T�U�X�o�Gp1�qnrpw��n����oâT�X�U��ãs�¥ãvá ¬ s
�o�o�G�sè.sO�_äTnwz!�Xãb�qn��;pT�Q�eã�Ñb�~�Tæçãs�G�&�;pu�qâwnr� á ¬ s��o�G�T�o�G�o�GpJ�qãb�qn��;pBè±q�âT�*ãs�w�Tærn��4ãb�onr�;p
zTp!ãsæræY�tê%ãsp1�q���q�[�o�G�onrãsærn�»X�§�oâT�;á ¬ sÆ�U�X�T�U�X�o�Gp1�eãb�onr�;pC�!ãs�hÑ��o�tã�z!æ��sè
� Ù �¤ 6�=���-���,�´�S�U���f���=� ¸ �6�=�F���m�-�¡�= 6���-�*«��
	 ­ ��«��6���f�F�����=��� ­ �����a�-�.�a�6�U�  ,�=�U���6�U���\�
�\�m�f� ������6�U� ¸ ­ ��� �W�* 6�=�U���=���%� �=«�
,� ­ ���S��« ­  1� ­ «a�_���-�6� �a�6��¹F�f���\�a�-�f�� 6�\���-�\� ¸ � ­ ���'�}�-�6«��\©��¤�h�¯�f¹=�6«n��·����� ­ �¡� ¸ � �=�´���U�a�f«a�'�S��� ���.�S���\«a�a���-�±���=���U�����=«_�±�����=�U�¯���U�a�f�=«��h�a���F�%�=��³�©g¥��- ��-�6� �.� �U���.³¤���7��a�6«a�µ�= 6�f�����F«�¹C�� 6�°¹F�6«��a���Ù���|�\�����h�Í�=�C�|³�©æ¥ �? ����6� �g�S�U���f�%��� ¸ � ­ �a�f�L�_� �a�-����³����U�a�6«a�µ�= 6��S�U���´�?�6¶��-� �a���F��� ���\���ã���C¹=��
F�%�=��³�©æ¥ �- ��-�6� �®¹h�\���¡�-�h���=«����=«Ù���-�´ 6�=«�«a�'�����=���-� ���®�?�?  ­ ���6�U���«��=�=���6�U�f©
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Î¨�s�&ãsp¡ãs�w�Tærn��4ãb�onr�;pC�qâ!ãb�&�t�_äTnwzT�X�§äTãb�eã�êV�/�o���_�wnr�o���qâ!ãb�§�qâT��£bãsæ�nräTnY�����s�Vãsæræªnrp�x
�q�X�#�åãs�X�G�5���T�U�5âTã<£s�����X�Gp �eâw�X�hÑs�Gä¼ê�âT�Gp �U�4ãsäTn�pT�Tñ��;�!ãb�qãsp1�q�G�Xn�pT�Âã�£bãsæ�nrä,�#�eãb�o�
�s���qâT��nrpT�#�eãspT�G��äT�_�X�T�[�Xp1�~���G���s�o�/ãsp1���t�_äTnµz!�4ãb�onr�;pw�¥�qã�Ñs���wæçãs�G�sèn�§�8�qâTn��§�on���x
�Tæ��¡�[�4ãspw���q��nrp1£;��Ñs�uãspár&��p1�q�G�U�åãs�G��£bãsærn�ä!ãb�o�;�~ê�âT�Xp,�U�4ãsäwnrpT��ä!ãb�eãC�qâTn���n����oâT�
�o�X�G�;�[�t�GpTäT�XäC�T�U�K�G�XäT�T�U��ãsp1�_ê%ã4�;è

� 
(��ý��Së��
�§�T�Tæ�nr�Xãb�qn��;pT�*�oâT�s�Tærä�ãbæ�ê%ã<�_���[�_äTn��Ã���spT���Xæ��X�[�Xp1��nY�q�G�Æ�X�;�U�o�X�U���spTäTnrpw�O�q���spT�
r&��p1�q�G�U�åãs�G�����_����ã��¥ã5�onr�[�sè
t¦�c���E�����qâT�Q�Xæ��X�[�Xp1�ªn��q�G� �qâTãb��ãsp�ãb�T�Tærn��4ãb�onr�;p&ê%ãsp1�q�ª�q�¥�t�_äTnY�Ã�����X�o�Xãb�q���bäT�Gær�G�o�sñ
� 2� � � �"!��qâT�´r&��p1�q�G�U�åãs�G�§���_���G���qâ!ã��V�oâT�&ãs�w�Tærn��4ãb�onr�;p[n��o�o�XæY�B�U���J�Tnr�U�X�%�o�����§n��t�Tæ��=x�t�GpJ�o�Xä����;���Xæ��X�[�Xp1��n��o�X�#�tè
Ï;è q�âT��ãs�w�Tærn��4ãb�onr�;p��t�_äTnµz!�X�$�b�X�U�4ãb�o�X�%��äT�Xæ��G�q�G���qâw���Xæ��X�[�Xp1�lpT�_äT�Vnrp��oâT� á ¬ s
�q�U�X�~�qâ!ã����X�;�U�o�X�U���spTäT���q�/�qâT�*�Gær�X�[�Xp1�¥n��o�X�#�tè

�Kè q�âT�*ãs�T�wærnr�Xãb�qn��;p[�4ãsæ�ær�V�oâT�§£bãsæ�nrä!ãb�o�;���q�/�eâT�G�hÑ�ê�âT�G�oâT�X���oâTnr�V�Xær�G�t�Gp1��pT�_äT�
nr�[�Tær�G�t�Gp1�q��r§��p1�q�X�#�åãs�X�����_���G�&� 2� � � �"!�: äw�K�G�Qpw�s�Qãs�T�TæY��ê�âT�Gptäw�Xær�c�qn�pT��ãsp�Xæ��X�[�Xp1��pT�_äT�(<qè

À è q�âT��ãs�T�wærnr�Xãb�qn��;p,�Xãsæræ����qâT��£bãsæ�nrä!ã��q�;�*���;�5ãsæ�æ%nr�[�Tæ��X�[�Xp1�q���U�eã��q�X�[�Xp1�o�5���s�
ê�âTnr�eâ�ã��t�G�����G�V�b�R�qâT�&�U�Xæ��X�G�o�Xä��o�c���s�¦�Gær�X�[�Xp1�%n��q�G�t�Q�[nr�;â1�V�X�;p1�eãbnrp��oâT�
�Xæ��X�[�Xp1��n��o�X�'�[è

����£bãsærn�ä!ãb�onr�;pu�G�o�o�s�o�¥�K�G�X�T�Gñ¨êV���4ãsp1�8äTnr�#�qnrpw�;�Tnr�Uâu��ê%���Xãs�o�G�&ãspwä��U�4ãs�c�&ãs�w�T�o�;�w�onµx
ãb�q�Gæ����

Ï;è%�)(+*54�����6�
��[pT�s���oãb�qn��fz!�Gä
:éãL<�ãb�U�q�on��T�w�o�

é nrpT�U�X�U���oâT�*�o���J�Tn��o�GäOãb�U�q�Unr�T�w�o�&ê�n��oâ��oâT�*�o���X�Gnwz!�Gä�n�pTn��onçãsæ¨£bãsær�T�
: ��< !¨ãb�¥�Gær�X�[�Xp1�

é n�pT�o�G�U���qâT�[�o���J�Tnr�U�Xä¯�Gær�G�t�GpJ��ê�n��oâÂ�oâT�[�o���X�Xnµz!�Xä2nrpTnY�qnrãsæ�£bãsæ��T�[ãs�
�eâ!ãs�oãs�G�o�X�¥�X�;p1�o�Xp1�

: �(<��X�s�t���;�TpTä��Gær�X�[�Xp1�
é nrpT�U�X�U���oâT�*�o���J�Tn��o�Gä��Gær�X�[�Xp1��ê�nY�qâC�X�[�w���u�X�spJ�o�Xp1�
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�Kè����K�wnrpT�5�[nr�o�tãb�o�eâ
: ãL<��o���J�Tn��o���T�U�X�R�q�¥nrp1�q�G�qãs�c�qnY£;�XæY�&�[�Käwn��Ã�¥£sãbær�T�ú: �bè �wè�ñ.ê�n��oâ�ã����_���\x��U���G�XnwzT�

nrpT�T�K��äTnçãsæ��;��<qñK�;�
:å��<��o�X�wæçãs�G�&�qâT�*nrp1£bãsæ�nrä�£bãsæ��T�&ê�n��oâ�n�pTn��onçãsæ!£bãsær�w�

��pC���s�qâ��4ãb�o�X�Gñ!�qâT�*�T�U�K�G�X�o�¥pT�G�XäT���q�5�����U�X���4ãb�o�Xä��Tp1�qnræ��qâT�*äT�_�X�T�[�Xp1�¥nr��£bãsæ�nräBè

íEÝ/. 0q�21 à�Þ����`��� ®43 ð[ï51 à��`��6

Î!�;�R�c£bãsær�!ã��qnrpw�%�qâT���ìëw�w�o�X�U�onY£;�Xpw�X�o���s�w�U�eâT�X�tã�æçãspT�s�!ãs�;�G�Rn��Rn��R�T�o�c���Tæ1�q���t�_äT�Gæb�qâw�
���;�U�onr�wær���Gæçãs�U�o�G���s��äT�_�X�T�[�Xp1�o�����;�o�tãsæræY�;èÆ�·£s�X�U�¯nrp1�q�G�o�G�U�qn�pT��ãs�w�T�o�1ãb�eâ��!ãs�o�Gä
�sp¼�o�G�;�Tærãs�/�q�o�G���s�qãs�[��ãb�o�/�4ãbp¼���C���;�wpTä¼n�p�sO�w�qãb�qãwñ�tR�X��ãspTä�s�ãspTn û À þ ü è����
�Gæçãs�U�onµz!�X�_ámq á�ñ.rnsut � �eâT�G��ãwñ~á � á�ñ*r&á&�T�X�bñ~± �.t_�°r ãspTä q ± �Ùr nrp1�q�
���s�T�5�Xæçãb�o�o�G��:�±¥�G�;�Tærãs�|q��U�X� { �oãs�[��ãs�U�Xñ.tR�K�Xãsæ�qª�o�X� { �qãs�[��ãb�o�Xñ � n�pT�;æ��=x1q��_���
qª�o�G� { �qãs�[�tãs�o�ªãspTä�±¥�G�U�q�oãsnrpw�Xä�x þ �;�t���G�on��onr�;pæqª�o�X� { �oãs�[��ãs�U�|<�ê�âTn��eâ�äTnwv��X�ªnrp
�oâT�Xn����cëK�T�U�X�o�Un�£s�XpT�G�o�XèV��p1£;�X�#�qn��1ãb�qn�pT�ær&��p1�q�G�U�åãs�G�X��ê�n��qâwnrp/�qâ!ã������;�o�tãsæw���oãs�t�cê%�s�'Ñ
�#�qn�ærælpT�G�XäT���q�C���5äT�spT�sñ��T�w���tn��;â1�*���[äTnYÅt�G�Tæ��*���X�Xãs�T�U�t�qâw�t�G�;p1�q�Xp1���t�_äT�Xæ��s�
r§��p1�q�X�#�åãs�X�G�8n���pT�s�¥�;�oãs�t�tãs�,x��!ãs�U�XäBè
��p1�o�Tn��on�£;�Gæ��sñ;���b�qâ/nrpw�U�eãbpT�X��äw�K�G�T�t�Gp1�q��ãspTä�r§��p1�q�X�#�åãs�X�����_���X���Xãsp5�����[�_äT�Xæ��Xä/ãs�
ã§�o�o�G��7�ê�n��oâ/�;�oäT�G�o�Gä/�eâTnræ�äT�o�Gp�8<è�á&�c�q�X�U�tn�pTnrpw�8ê�âT�c�qâT�G��ã&äT�K�G�T�[�Xp1��nr�[�Tæ��X�[�Xp1�q�
ãbpOnrp1�o�X�U�åãb�X���G�;pT�Unr�U�o�§�s��£;�X�Un��Ã�_nrpw�[ê�âT�c�qâT�G�§�qâw��nrpw�U�eãbpT�X��äT�K�G�T�[�Xp1�uÇ#�X�;p1�eãbnrpT�UÈ
�oâT�O�o�o�X��ãs��äT�=z!pT�GäE�1�­�qâT�Âr&��p1�q�G�U�åãs�G�O���_���¡ãs��ãvÇU�U�T�w�q�U�X�GÈTñ¥�qã�ÑJnrpT�Â�qâT�O�o�=x
�J�Tn��o�Gä,�4ãs�UäTnrpTãsærnY�qnr�G�&nrp1�o��ãs�G�X�;�Tp1�XèÂÎ�nr�;�T�U� Ü è ��äT�X�Tn��G�o���oâTnr����ã��q�eâTn�pT�O�T�U�K�G�X�U�
�s�qãs�Tâwnr�4ãbæræ��sè
��p��qâT�����særær�<ê�n�pT�/ê%���o�U�C�q�[���;�o�tãsærn�»X�~�qâw��nrp1�o�Tn��on�£;��pT�s�onr�;p��s��ÇU�G�;p1�eãsn�pTnrpw��ãs�§ã
�U�T�w�o�o�X�GÈTñ;pT�b���qã�ÑJnrpT�§ã8�;�oãs�t�tãs�,x��!ãs�U�Xä�ãs�T�w�o�1ãs�eâ��T�w���T�on�pT�&ãs�w�U�q�oãs�G��ä!ãb�qãb���_���G�
�o�5�t�_äT�Xæ��qâT�*�Xærãs�o���s��äT�_�X�T�[�Xp1�o�¥äw�Fz!pT�GäO�1�CãspEr&��p1�o�X�U�åãb�X�*���K���sè
q�âw��pT�b�eãb�onr�;p��o�s�T�;âTæY�����;æræ��<ê����qâT���U�qãspTä!ãs�UäOpT�b�eãb�onr�;p��T�U�XäOn�pC���_�����oâT�X�s�U�;ñ!���;�
�ìëwãs�t�wær�~�1� þ ãs�oäw�Xæræ�n û Á`ü è���pC�!ãs�U�onr�G�Tæçãs�GñwnY��9 ãspwä;: ãs�U���U�G�o�Xñ!ê%�*�T�U�
< �C�a«��� ,�a���*�a���f�=
C���-�Ù�\��³����U�a�6«a�µ�= 6�_�S�C�Y�¤�·�����f� ���?�6¶��-�'�>� ­ �����± 6�=�����f ,�a���=�±�=���a«��6�f���?�=�����-�¤«��C�\��6���6���f�F���¡�����¡�a�a���-�-© � �-�±«��C�\�_�6���6���f�U���¡�_�=���?�f�®�_�-�f�-�6¹F�6«¤�=�°�����-���6���f�U�����S���h�a�f���6�U�_� �=
F�f�

­ ���}�=���\� ³¤���U�a�f«��µ�F ,�%�S�C�Y�=© Ù � ���U�a�f«��µ�F ,�*�S�C�Y�}�¡�ª�\�����W�?�¤¹W�=�������h�a�'�n���  6�=�%� ­ �Y 1�a���F�g�_� �a�ã�\�� ����� �f���6�U���_�����\�a�f���6�U�����a�´���% f�\�g�a�����-���°�=��� ­ ���±���-�¡�¤«��C�\���f���6���6�U����� ¸ �}�\��«a�'�=�?�®�-«��f�a�6�U��-�6«��\©? Ù � �a�-� ­ �=�m� ­ «_���C�-�6���-�f�=���f ,���¯�a���±�=«��?�6«_�=���-� ���6«��6�U��� ���Y�\���f�°�6���f���6�U�����?�a�-�± ���� �¡�?«��6�°�\��\�®�6���6���f�F�_�\«��ª���?�?�6���f�´�=�_�\�m�F«��?�f«a�'�´�a�
	 ­ �f�� ,�Ù�=�_�-�,¶��-�'�®� �°�a���Ù³�©æ¥|�a�Y�' ,� ¶Y f�h�a���F�#©
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DOM model of the instance document

tree model of the interface typepimData

calendar contacts
todoList

contact contactcontact

AddressName Phone Nickname

Street City Zip

contact:0:*
[nested]

Address:1:3
[nested]

Name:1:1
[string]

Phone:1:1
[integer]

Street:1:1
[string]
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