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� �&���������& $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ ' 

�� ���&��������$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 0 

' �"����%������$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$< 
'$' �������4��� �"�����H $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$< 
'$0 ��--�&�����������&� �"�����H$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$) 

0 ����������	��� ��!���" $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$') 
0$' I������4�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$') 
0$0 ����������"�/��������$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$') 
0$< ���,,����� %� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'9 
0$) ��&�����&�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'J 
0$K ������,,%��&������-�&�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'* 
0$9 	��� ��!���" ���� "������ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$0) 

< ���� "���"�.�&��������L������M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$0J 
<$' I������4�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$0J 
<$0 �> � $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$0( 
<$< ���"&��"���&$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<1 

) !"�-�����& $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<< 
)$' !���-�����&������ �������"--���" ���"&������"���&��
 "&&�&��L�N�
M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<< 
)$0 !"�-�����&�������"��!"&"��-�&��L�!M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<9 
)$< !"�-�����&�����	  ��"���&�!"&"��-�&��L	!M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<9 

��� 
������� �O�%�"����� �"��$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$<( 

' �%,�&����& $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)1 

0 I������4�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)1 

< �����&/��?$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)) 

) �������-����� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)K 

K �������4��� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)9 

9 �"��%" ��%$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)J 

J ����������� ��&�%��%+������
 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)* 
J$' ����
��	
 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$)( 

�E �����&��> ����������&�.� ��%�6� "���--"&�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K< 

' �%&%�" ��%�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K) 

0 ���� ����&5�&���&&� �$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K9 
0$' 	5"� ". �����
��-����L	�
M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K9 
0$0 �"�". �����
��-����L��
M $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K( 
0$< 
��,��". �����
��-����L
�
M$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$K( 

< ���� ��"5"&�%� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$91 

) ������������ ��	
� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$9' 
)$' ����������� ��	
���!�	
� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$90 

E ����������--��-�&�����D�	��� ��!���" $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J' 

' 	5"&�� ���������� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J0 

0 �"��%�����&����&��������� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J< 

< ����������� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J) 

) ����������� �O��&�.� "&$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$JJ 

K ����������� �"����%��,�4��$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J* 
K$' ���&5���&&�-�&������%5� ����-�&���	
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$J( 
K$0 
��-�#����?�%���&���P��������%��,�4���Q�G��&�����#�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$*0 
K$< �����O�&�.� "& $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$(9 
K$) !"��%" ��"���&��"&��	! $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$(J 
K$K 	!�O�&�.� "& $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ '1< 

E� =� "&+����������5�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'1) 

��&� ����&$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'19 

�&��?������  ����"���&�$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$'1* 

�%,%��&����.�. ����"���4�������@�.���"���4��� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$''1 

� ���"���$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$''' 
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���5����+�",�&�������������� "��� ����&� "�� �����&��&���  �$����&�%��"���&�"5���	
��
��
����-���"�������&�". ����� "�� "&�,��"���&����������������&���-"����%�  �����
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�������&�����#�+��"��� �"��%��&�����#���"����-�&��"�����. #-�����
P������� �&� ������ ����Q� L����M� 4��� �%&" ��"���  ��� � ��&��� ���"�%��4���� L��--��
��&"� �M�"�����,������� ��&������-��&�����-����"&��$�
�
!"���� �����"������&�%����+������<��"���&��G�
�

� ���.����&������&��-� ���X��&�"��%-"��%��"&�� �����&����&���� ����&�4���&��
�%��&�"����"��6������ ���.����&��L�&�4��-�&�� �	���+��"���?�-� �M$�

� �&� ��&��&���� ���� ���. #-��� �"&�� 	
�� �"���� 4��� �R<� "� %�%� �����
P������-��%�Q�X�  ��� !���,��"���&� ��4������ L!��M+� �"�� �?�-� �+� ��&��
�&��&&������	
�$�

� �&� ��&��&���� �&� ���. #-�� ����&� ���4���X� �&� ��� ������� �&� �,,��� 6� �&��
.�3���&�����L �����+������������� �� �5��"���M�
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�&�/��  ���011J���--�&��� "���%�%���������������L��&��> ���&������� M$��������&�
���/������'+<K!c�������&����"�������''<1/R�+��&�P�-�?���Q+�������6������"5������
�%5� ����-�&���&��,,�����$�
C�"����&:�� �"�������������%&%�" ����� ���������������2��#-���=�!�+�	�
����E!$�
C�"���%�"�  %� "��"�����=�!�����/�"���% %��%� "��"���������&�4�����	�
�6��&���  #���$�
������%��,��"���&���%&%�" �����&�����-�&%����&�&�5�-.���011J$�
�������-�#�������&����&���%-"��%��&�-����P�
"�"  � ���&�Q��&�/��&�011*$�
��������  �����&������4�����������&�P�����"���&" ���&�Q+�����&��%� �������������
��"������."���&��L���&�����&��"��� "����-"&��M$�
�
�&� �����-.��� 011*� �%-"����  �� ���/��� �&���� %� P���"�� -"&"��-�&��Q� L�!M� �����
��-� "���� ��'	���� ��'=$���"�-�����&����������&+��&���" �-�&����%5��������-"���
011(+� ���� ������%�� 6� /��&� 011(� "��#��  �� �%5� ����-�&�� ��"�����,�$�
!" ��������-�&���������. #-�����"5����"&�� ��@��8, �@����  "���--"&���,�&��
�"������ �����/��+�4���&�"&&� �$�&��,���� ������. #-����%�� ���� �����4������&����
�� "&���� �����/��+�-"����&���%���"&��"���&����.���&���� ����&���"���$�
�
�������%���"&��"���&�".�������&�����.���011(�6��&�&��5�"�����/��+�4���&�."������
P�	  ��"���&� !"&"��-�&��Q� L	!M� ����� .��&� ���&�,���� 4��� � �&�#���� �&�� &��5�  ��
������&�����"  ��"���&�$�
������/��������%����%��&����?��� �"����G��

� �"��� �"���'+�-�����&����������&��&�����.���01'1�
� �"��� �"���0+��?��&���&���� "��� �"���'�"5��� ������8�"��&�5�"��-���+�-����

�&����������&��&��%��-.���01'1��
���.�����������&���" �-�&������-%�6�)J18c���&��<)18c������ ���$�
� ����"���5��6�)1J8c������ ���+���"&�����4��������-������$�
�
�"�5� �&�%�����"�����"����%��,�4���5��&����� "��������%����	
��X��"���&������&����
��&� �"�"-%��"��� �&�� ����5%�  ���  �-����� ��� �2��#-�� �"&�� ��"��&�� ��� ����
,�&����&��G��
�

� ��,,��� �%������%���-�&"���&����������
� !"&4�������-��%&%��%+�&��"--�&��"5��� ���-���,��"���&�������--"&�����
� �&�"�"���%���"&" 2����������?� �4���� �" ������-���������8�
� ��"���%�����-%�"&��-���	
��L���+� �5��"���M�
� !"&4��������&5�5�" ��%��"&�� "�������&�����"  ��"���&��

�
	��� ��!���" �"�5�� ��,"�����". ���"����������"���,+����"�������� ������-�����+� ���
P�,�  ���%��,�4���Q$�
�
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�&� � ��� ���� @��8���������+� ��&��  �� &�-.��� ���� �%���-�&%� "�� �%-"��"��� ���
���5���+�  �� ���5���� ��"�� ��"���&� ��&���&�� �&� ����"�����+� �&�� �"�����  �� ��� �&��
-%-������"��"�%�$�������> ������ �����5"&��G�
�
`��8����������G� ��� ��&�� ���� ��-���"&��� �"�". ��� ���?%������ �&�� "�� ��"���&$�
��"��&� ����  �%� 6� �&�� D�&�� -%-����� 4��� ��&���&��  �� ��&��?��� ���  ��?%�����&� L ���
��&&%���� �&������M$����� ��&��&���� ���@��8��������������&���� ��"���������"����%�
�"�� ������"�����$�
�
����"������G� ������  ��  ��&� �&����  ��� @��8���������� ���  ��� ��� ��"������ ��&&���%�$�
��&��> �������������5����������4�F���������" ���������� ��&���L ����	
����M�������
 ���� ",,������ ���� @��8���������� �����&�. ��$� ���  "� -F-�� -"&�#��� � � ������� �&�
%��"&�����������/��4��6� ���� ��"����������&"������� "���4�F��$�
�

"�����  ��LP��"��@"2�QM�G������� ��&���,"�������� ���������� ��������--�&��"���&�
L���+��
�R�M$��  ���������--�&�4����� "5��� ��"������ ���5����� ��"�� ��"���&� ���
-F-�� �2��#-�+� "5��� ��"������ �2��#-��� �	
+� ��� "5��� ���� �2��#-��� �?���&���
L&�&��	
M$�
�
!%-����� �"��"�%��G� ��"4��� @��8�������� �������� ��� �"� ������� D�&�� -%-����+�
-"���������&��%�" �-�&��"��#��6��&��D�&��-%-�������--�&��������"�5��"�����
 �����&��?������������.�,,�������������&&%��$��������������������@��8����������
L��--��  ��� �����"--��� ���  �� ��&��&�� ���� �". ��M� ��&�� ����8%��� �&� -%-�����
�"��"�%�$��"�������&���� "�-%-������"�"&����4�����"4���@��8��������"������� ��
.�&���&��?��+��A����6������  �����&&%�����������&�"&��6�  �%�"����������"--���&�
���������?%�����&$����4������-�������%������ ���������$�
�
�"������������������5�������"�� ��"���&��%������������&&��6�	=	
��"����,��-"&��$�
���&�-.������@��8������������� "��%�"������&�����%�"���������" ���������-���&��
 ���� ��"���&� ���  "� -%-����+� ���  ��&�%��&�"&��� ����@��8���������� ,"��� 4��� �� ��&��
"�������%��6��&��"������������-� �������������$�
�
�"�.�,,����"���&�������&&%����%�����  ��&�-.������  ���������&�."��������&&%��+�
�%����"&����&���%�". �-�&�� �����-�������%��&������������"--���	=	
$���

�����&����� ��"���&�����-" �����.�,,��+��&������"�������&��&���������"�� ��"���&��
�"&��������������������5�������"�� ��"���&�������&���$�
�
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	=	
��&�����#����&�P����&�����Q������ �"��#��6� "�."��������&&%��$��������&"��,�
����"����������. ��-"���6�%5�����X������ "�����".� ��%�.��&����+�-"���"���������� ���
���,��-"&���� L�"�� ���  ��+� �"�� ��� .�,,����"���&M� ��� 6� �"���� ��� ���. #-��� ����
����"�&���2���������&&%���L��	`�&��"--�&�M$�
�

�
6������EF�8��@	��)��<�	��	��������������

*!������!��+�

�
����&���&,�&�4��� ����������. �����&���,"����	=	
�"5��� ��&��&����&". ���� ����$�
�

�
6������EG�8��,�������������
���2;0;C��

*!������������+�

�



� �����&��> ��	�
�O������������ ��&�%��%�6� "��� ����&���%��,�4���

�
�"���&��=������ 
"���*0� 19R1JR01''�
�

D;0 ����%�)����>���������K�
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�����&��> �� �&������� ���������&�.� ��%��?���"����%/6�X�  �������"��������&��L���M�
%�"����%" ��%��"����"4������&���� �&�����������������#���$�
��&��" ������"��������&��L����M���-� ���  ��-F-���> �+�-"����"&���&��2��#-��
��&��" ��%$�
C�"���������".������&:�� �"�������������������$�
C�"�-�� ������������-� ��+���� �"��������������������&���%������"��6��������#� �$�
�
�

�
6������F1�8��	(�	���	����	
�$�������-�

	+�,��!�

�

������&��" ����������&��> ���"&���&����� ���--�&+�� �,"  "����%��&�����&���&��" �6�
�����  ��� ����#���� ��� �������  ��� ���&��$� ��� 4��� "��"��� %�%�  ����+� ��#�� ��,,��� �� 6�
-"�&��&�������-�����. ��6�,"����%5� ���$�
�
����%�����&��2��#-�����������&������#� ���!%�����L=���&������ ���!"&"��-�&��
�2���-+�=�!�M�������" ���� �-���%�$�!"��� ������������� �� ��4���C�� �����������
-��&�� 5���� �"��� ����� ��,,��� ��� 6� -"3������� �"��  ��� ��� ��"�����$� ����� ��-� �?���
������&����� ��"���&���--��������"���D���-� �$�
�
�
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C�"�� " ���� %-���  ���%�� ���&� =�!�� P�-"���&�Q+� ��� �.��&�� ��� ���5���� %������ �&�
P�
���,� �,� ��&�����Q� L
��M$� &�� ���� ,������ ���  �	=	
� ���� ��� ���5���� �%&%����
�2&"-�4��-�&�U���� �	=	
$�
�
�"� ���-�#��� 5�����&� ��� ��� 
��� �%&%�"���  �� ����� ���  "� �#� �� "5"&�� ��"4���
%5" �"���&$� �"� 5�����&� ,�&" �� �%&#���  �� �����  ���� ���  "� �"�5��"���� ���  "� �#� �+�
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 ��>��4���&���&������"���&����=�!����%" ". ��"������8�	�
+������� ������8�	�
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4��������"������"��� ���=�!�$�
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6������F0�8�,��!���������������
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0..*

0..*

0..*

0..*

1..*

0..*

0..1

0..*

0..*

1..*

1..*

0..*

0..*

0..*

0..*

0..*

0..*

0..*

0..*

1..*

1..*

0..*

0..*

0..*

0..*

The table "Characteristics" is 
defined in ATP.

Note : the user belongs to a user group;
 this link is checked but not represented

 here, to improve the diagram 
readability

Note : The MPI "Finishing line" is entered at MPI creation.
It is used to retrieve dependent objects, and to check 

authorizations.
ATP will  pass the plant, which BRMS will retrieve the lines from.

MPI

Code
Finishing line
MPI Type
Last Change by
Last Change on

char(10)
char(4)
char(3)
char(12)
date Rule

Finishing line
Rule Name
Rule Type
Last Change by
Last Change on
Last Change at

char(4)
char(20)
char(1)
char(12)
date
time

MPI Version

Code
Version
Level
Pdt Sub-Fam
MPI Group
Status
Long Description
Constraint / Resource
Group
Standard Lead-time
Planned start date
Planned stop date
Last Change by
Last Change on
Last Change at

char(10)
numeric(3)
numeric(2)
char(3)
char(10)
char(1)
char(50)
char(10)
char(10)
integer
date
date
char(12)
date
time

Rule Version

Finishing line
Rule Name
Rule Version
Long Description
Last Change by
Last Change on
Last Change at

char(4)
char(20)
numeric(3)
char(50)
char(12)
date
time

Rule Type

Rule Type
Long Description
Is Mandatory
Defaul t value

char(1)
char(50)
small int
char(30)

MPI Rules

Code
Version
Rule Type
Finishing line
Rule Name
Rule Version
Last Change by
Last Change on
Last Change at

char(10)
numeric(3)
char(1)
char(4)
char(20)
numeric(3)
char(12)
date
time

MPI Rules Archive

Code
Version
Finishing line
Rule Name
Rule Version
Rule Type
Last Change by
Last Change on
Last Change at

char(10)
numeric(3)
char(4)
char(20)
numeric(3)
char(1)
char(12)
date
time

Constant

Finishing line
Rule Name
Rule Version
Constant Name
Char. Name
Const Type
Constant Length
Instructions
Value
Last Change by
Last Change on
Last Change at

char(4)
char(20)
numeric(3)
char(22)
char(20)
char(4)
numeric(6)
char(50)
char(30)
char(12)
date
time

Characteristics

Char. Name
Data Element
Char Type
Char Length
Char Decimals
Lev Name

char(20)
char(30)
char(4)
numeric(6)
numeric(6)
char(10)

Constant Archive

Finishing line
Rule Name
Rule Version
Constant Name
Constant Version
Value
Last Change by
Last Change on
Last Change at

char(4)
char(20)
numeric(3)
char(22)
numeric(3)
char(30)
char(12)
date
time

Product Sub-family

Pdt Sub-Fam
Long Description

char(3)
char(50)

MPI Type

MPI Type
Finishing line
IsCentral
Short Description
Type Status
Last Changed By
Last Changed on
Last Change at

char(3)
char(4)
small int
char(30)
char(1)
char(12)
date
time

Finishing Line

Finishing line
Plant
Time uni t
Medium Description

char(4)
char(4)
char(1)
char(40)

Cluster

Cluster
Short Description

char(3)
char(30)

Note : the rule, implemented by the IT team with 
ABAP code, is not represented here, to improve the 

diagram readability

User Group

User Group
Finishing line
Short Description

char(10)
char(4)
char(30)

DDQ User

User Group
User

char(10)
char(12)

Level

Level
Short description

numeric(2)
char(30)

MPI Group

MPI Group
Short Description

char(10)
char(30)

Plant

Plant
Cluster
Medium Description

char(4)
char(3)
char(40)

Used Characteristics

Char. Name
Finishing line
Rule Name
Rule Version

char(20)
char(4)
char(20)
numeric(3)

�
6������FB�8�������)��������
��������������*���+����,��!�

ATP 
�

CHECK MPIs 
�
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