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x��d��~¸¨p���ª©wUprqU��~&w3x´��yP�¸��q3x}¨�³~&qU����¨©�U¨©qUª©x´qU~«qM|�w3�U{�~�¨À¬Ìx¸�3�dp�p){���¨©�zyP�³~&xz¯ § qU�$qU�o�oyP��~��3q3x
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~���{o�U~�{��&q»�zyPªª©q3�8~�moq " ��¨©�fÆb¨~9¨©xÇ¬]�d�&q3x&q3qU��~�m�yP~
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º#¨ªª �&q3²�{�¨�&q�~�moq�{ox�q��P¬Çx&qU·�qU��yPª �3�dp�p�{���¨©�zyP~�¨©�d�«��yP��yd��¨��prx»¨�}y¶�3�dp���¨�oq3�«yP�o�O�3�dmoqU�&qU��~
º%y3��¯��Å�o��q3q3�fÆ ~�moq�yz·dyP¨ªÄyP��¨ª¨~Á���P¬ ����¨©��¨��¬S��ydx�~���{o�U~�{��&q3xZº#¨ªª9qU�o�3�d{���yP��q�~�moq���qU·�qUª©�d��prqU��~
�P¬#�oqUº7yP����ª¨©�zyP~�¨©�d�ox8¨�¼~�moqr¿�qUª©�¼�P¬�x&�U¨©qU�³~�¨À¿��}�3�dp���{�~�¨���Ã~�m�yP~�º»ydx8{���~�m�¨��¾�yP��ª©q¸x&�dprq
��qzyP�&x»yP����¯IH/¨~�mr~�moq�y3·�yP¨ªÄyP��¨ª¨~Å�r�P¬fx�{o�&m�yP�}yPpr�d{���~Â�P¬X�3�dp���{�~�¨�����*�GºÂqU�zÆ³¨~ ¨©x��o�zº/qU��®
·J¨©x�yP��q3�O~&��x�¨p�{�ªÄyP~&qZpr�d�&q��3�dp���ª©qM|O��m³�Jx&¨©�zyPª ��moqU�o�dprqU��y�¯KJ��d�Â¨�ox�~�yP�o�3q�ÆJ~�moqZx�¨p){�ªÄyP~�¨©�d�
�P¬ yPªªX��m³�Jx�¨©�zyPªÇ��moqU�o�dprqU��y�~�m�yP~ZyP�&q�¨�³·��dª·�q3�´¨�«~�moq)��q3x�¨���´�P¬`yP�´yP¨�&�U��yb¬S~��&q3²�{�¨�&q3x�~�moq
�3�d{���ª¨�����P¬#y}ªÄyP����q��³{�p)�$qU�)�P¬#x�¨p){�ªÄyP~�¨©�d�±�3�³��q3xzÆX¨�Í~�moq�¿�qUª©��x¶�P¬#x�~���{o�U~�{���yPª prq3�&m�yP��®
¨©�3xGÆ`�3�dp���{�~�yP~�¨©�d��yPª�Lo{�¨©� ���J��yPp�¨©�3xzÆ»qUª©q3�U~��&�dpOyP���oqU~�¨©x�pµÆ%qU~&��¯NM`yd�&m=�3�J��q¸m�ydx�¨~&xr�Gº#�
�&q3²³{�¨�&qUprqU��~8¨��~&qU��p2�P¬��3�dp���{�~�¨���Ã�&q3x&�d{��&�3q3x�OS·J¨©x�{�yPª¨=PGyP~�¨©�d�XÆ.��yP��yPªª©qUª»�d�)·�q3�U~&�d���3�dp�®
��{�~&qU�&x�QM¯´l%moqO�3�J��q3x�~�m�yP~8�3�dp��$��x&q}x�{o�&m yP�±yP����ª¨©�zyP~�¨©�d��yP�&q���qU�oqU��yPªª�i¨�o��qU�*qU�o��qU�³~�ª�
��qU·�qUª©�d�$q3�f¯r�Á~)yP���*qzyP�&x)·�qU���Ë�3�d�ox&~���yP¨��¨���´~&�«�&q3²³{�¨�&q�~�m�yP~�yPªª �3�J��q3x)yP�&q���ydx&q3���d�Í~�moq
x[yPprq��3�dp�p){���¨©�zyP~�¨©�d�¸��yP��yd��¨��pµÆ³ª¨¾�q#¬Ì�d�`qM|�yPp���ª©q�Ö�� �MÆ�~&�g�$q�yP��ª©q�~&�g��{��O�d�}y¶�3�dp���{�®
~�yP~�¨©�d��yPªÇ����¨©�f¯ �Å~%¨©x#pr�d�&q¶ª¨¾�qUª��~�m�yP~�qzyd��m´x�¨p){�ªÄyP~�¨©�d�Ë�3�³��q�m�ydx�¨~&x��zº#�µ�&q3²³{�¨�&qUprqU��~�¨�
~&qU��p,�P¬`qM|�q3�U{�~�¨©�d�Ãx&{����*�d��~z¯g�J�dprq��P¬Â~�moqUp,yP�&q���ydx&q3�Ë�d��prq3x&x[yP��qM®Ü��ydx&x�¨���oÆ$x&�dprq8�d~�m�®
qU�&x��&q3²�{�¨�&q¶y�x�m�yP�&q3�µprqUpr�d���«yP�ox&~���yd�U~�¨©�d�RO]qU¨~�moqU��y8��m���x�¨©�zyPªXprqUpr�d���«�d��y���¨©x�~���¨��{�~&q3�
x&m�yP�&q3��prqUpr�d���8QM¯�Ö��d�&q3�G·�qU�zÆ#~�moq´�3�d{���ª¨���¹�P¬)x�¨p){�ªÄyP~�¨©�d�°�3�J��q3xO�&q3²³{�¨�&q3xr~�moq´{ox&q´�P¬
x&�*q3�U¨À¿����3�dp�p){���¨©�zyP~�¨©�d�±��yP��yd��¨��prx¶~&�}~���yP�ox�¬ÌqU�g�$�d~�mi�oyP~�y«yP�o�Í�3�d��~��&�dªÜÆÇx&{o�&m�ydx¶u�� §
O]u�qUpr�d~&q�� �&�³�3q3��{��&q § yPªªSQ��d�8u�Ö��TO]u�qUpr�d~&q�ÖËqU~�mo�³�±�Á��·��J�zyP~�¨©�d�UQM¯ § � u�V%� �d�4W³y3·�y
u�Ö���yP�&qr���J�J���zyP�o��¨©�oyP~&q3x8~&�´x�{����$�d��~)~�moq��3�d{���ª¨���Ë�P¬��3�J��q3xz¯«½Z�zºÂqU·�qU�zÆ.~�moqU�&q�qM|J¨©x&~&x
x�qU·�qU��yPª$�d�ox&~�yd�Uª©q3x#~�m�yP~���¨©x&�3�d{���yP��q����&�d����yPp�prqU�&x#¬]�&�dp>{ox�¨����~�moq¶y3·�yP¨ªÄyP��ª©qg�3�dp�p){���¨©�zyb®
~�¨©�d�O��yP��yd��¨��prx`¨�r~�moqU¨�%yP����ª¨©�zyP~�¨©�d�oxz¯ l%m³{oxzÆ�~�moqU�ryP�&q#¬Ì�d�&�3q3��~&�¶��mo�³��x�q��d�oq�yP��yP¨�ox�~`~�moq
�d~�moqU�&x�qU·�qU�µ¨À¬9¨~�¨©x#�o�d~#~�moqgpr��x�~�x&{�¨~�yP��ª©q¶�d�oq�¯

l%moq#¿o�&x�~`�d�ox&~�yd�Uª©q�¨©x`~�m�yP~`pr��x�~ ¨p���ª©qUprqU�³~�yP~�¨©�d�ox#�P¬f~�moq��3�dp�p){���¨©�zyP~�¨©�d�«��yP��yd��¨��prx
¬Ì�d����¨©x&~���¨��{�~&q3�Ëx&�Jx�~&qUprx6O]u�� § �d��u�ÖË�#Q�yP�&q){���yP��ª©q8~&��qM|J��ª©�d¨~¶yPªª9~�moq)�oqU~ÁºÂ�d��¾�x¶y3·�yP¨ªÀ®
yP��ª©q8¨�iyO����¨©�Ëx&�Jx�~&qUpµÆ$x�{o��m�ydxZ~�mo��x&q8¨����yP��yPªª©qUª �3�dp���{�~&qU�&x¶�d�g� § �Uª{ox�~&qU�&xG¯XM.|J¨©x&~�¨���
¨p���ª©qUprqU�³~�yP~�¨©�d�ox#�P¬$x&{o�&m��3�dp�p�{���¨©�zyP~�¨©�d�¸��yP��yd��¨��prx`º»qU�&q�pOyP¨��ª����ydx&q3�r�d��~�moq#º#¨©��qUª�
{ox�q3�Ël § �?YP�Á�Ê�3�dp�p�{���¨©�zyP~�¨©�d�����&�d~&�J�3�dªÜ¯)�Áp���ª©qUprqU��~�¨���Ël § �ZYP�Á� �d�Ë·�yP��¨©�d{oxg�3�dp�p){�®
��¨©�zyP~�¨©�d�±�oqU~Åº»�d��¾Jx��3�d{�ª©�¼�$q�yµx��dª{�~�¨©�d�¼~&�Ëx&�dª·�qr~�moq����&�d��ª©qUpµÆ���{�~8x�{<[$qU�&x)¬]�&�dp m³{���q
x��P¬S~Áº»yP�&q«�z·�qU��moqzyd�/��¨©x&�3�d{���yP��¨���i~�moq}���&�d����yPp�prqU�&x�¬]�&�dp�{ox�¨���i��¨©x�~���¨��{�~&q3�¹���&�d����yPp�®
p�¨������yP��yd��¨��prx)º#¨~�m�¨�¼m�¨��m�®Ü�*qU��¬Ì�d��pOyP�o�3q¸yP����ª¨©�zyP~�¨©�d�oxz¯«�Å�ix&{o�&m¼�U¨�&�U{�prx&~�yP�o�3q3xzÆ9~�moq
{ox�q��P¬%u�� § �d�¶u�ÖË��º#¨ªª �&q3x&~���¨©�U~¶~�moq���qU��ª©�z�JprqU��~��P¬Â~�moqOyP����ª¨©�zyP~�¨©�d�±�d�ix&�dprq��P¬%~�moq
�3�dp���{�~�¨�����&q3x&�d{��&�3q3x���qU�$qU�o��¨�����d�«~�moq)yz·dyP¨ªÄyP��¨ª¨~Á�µ�P¬9�oqU~ÁºÂ�d��¾�xz¯
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Marcel
Madeleine

Myrinet SCI
TCP

VSock

NetAccess

multiplexed Madeleine interface

standard Madeleine interface TaskManager

JVM

Application

CORBA

Circuit

MPI DSM
Circuit interface

VSock interface

PadicoTM core
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~�moq�����^ � L¶����¨·�qU�zÆ�{���¨~&x�yP�&qZpr�³��{�ª©q3xz¯�l%moqZ���&�d{��«��yPprqZ¨©x»��¨·�qU�¸~�m��&�d{���m´yP�«yP~�~���¨��{�~&q�¯
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J��d�%���J��yPp�¨©�zyPªª�}pr�d��¨~&�d��¨���OyP�o��pOyP��yP��¨����pr�J��{�ª©q3x#�d�«qzyd�&m«�o�J��q�Æ��9yd��¨©�3���3�dp�����¨©x&q3x
���������
	823	����$">	�;üÆÂyËx&qU~��P¬�yP����ª¨©�zyP~�¨©�d�ox�~&�Ë�&qUpr�d~&qUª�¼x&~&q3qU��yË�.yd��¨©�3��l#Öv���&�³�3q3x&xG¯ § {���®
�&qU�³~�ª��ÆÇ~�moqU�&q}yP�&q�~Åº»�´x�{o��m¼yP����ª¨©�zyP~�¨©�d�ox �8y " �Z��º#��¨~�~&qU�¼¨� W�y3·�y¸¬Ì�d�g�*�d��~�yP��¨ª¨~Á��Æ�yP�o�
y8�3�dp�pOyP�o�J®Üª¨�oq�~&�J�dª*¬]�d�%pr�d�&qgyd��·dyP�o�3q3�¸{ox�qU�&xz¯ § �dp�p){���¨©�zyP~�¨©�d�ox��*qU~ÁºÂq3qU�«~�moq3x&qZ~&�J�dª©x
yP�o�Ë�.yd��¨©�3��l#Ö:�&qUª�Ë�d� § � u�V»�ú�d��yP� B�Ö��$®Ü��ydx�q3��u�� § OS~�moq){ox&q8�P¬%� � ����¨©x��$qU¨���
¨�³·�q3x�~�¨��yP~&q3��QMÆo~�m³{ox�yPªª©�Gº#¨���O~�moq¶��q3x�¨�����P¬.x��$q3�U¨À¿���~&�J�dª©xz¯

� �.yd��¨©�3��l#Ö x&qU��·J¨©�3q¶�zyPªª©q3�� ��(����-(�
������"UÆ$ª©��yd��q3�µ¨�Ë�9yd��¨©�3��l#Ö ���&�³�3q3x&x�q3xzÆ�ª¨©x�~&qU�ox�~&�
¨�o�3�dp�¨�����&q3²�{oq3x&~&x�yP�o�µm�yP�o��ª©q3x�~�moqUp OE¬Ì�d��qM|oyPp���ª©q�Æ�ª©��yd�Ëy�pr�J��{�ª©q�Æo�&qU~�{����´~�moq)ª¨©x�~��P¬
��{�����¨���Ãpr�J��{�ª©q3xzÆ qU~&��¯aQM¯Ã�Á~�¨©x8pr��x�~�ª�¼y´�&qUpr�d~&q}¨��~&qU��¬Üyd�3q}¬]�d�8~�moq ��� E�- ]���@�  :��"NO]x&q3q
�Jq3�U~�¨©�d�]F�¯ F�QM¯
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Jo�d�Ç~�moq`pr�dprqU��~zÆdºÂq`{ox&q`y#x&¨����ª©qM®Ü{ox&qU�
x&q3�U{���¨~Á�g�*�dª¨©�U��¯��Jq3�U{���¨~Å�)¨©xXpOyP��yP��q3��~�m��&�d{���m
~�moq�{ox�q8�P¬%x&q3x&x�¨©�d�Ã¾�qU��xz¯ HÈmoqU�i�.yd��¨©�3��l#Ö(���&�J�3q3x&x&q3x¶yP�&q8ªÄyP{��o��moq3�fÆÇ~�moq�x�yPprq�x&q3x�x�¨©�d�
¾�qU�«¨©x���¨·�qU�Ë~&�O~�moq){ox&qU��yP�o��~&�r~�moq���yP~&qU¾�q3qU�$qU�z¯���ªªÇ�&q3²³{oq3x�~&x�~&� � �:���$�.	823	����$">	�;�p){ox&~
�3�d�³~�yP¨�±y«x�q3x&x�¨©�d�Í¾�qU�Ëº#m�¨©�&m�pOyP~&��moq3x)~�moqO�d�oq�¾³�o�Gº#���³�Ë~�moqr��yP~&qU¾�q3qU�*qU�z¯��Ü¬%¾�qU�Jx)���
�o�d~#pOyP~&��mXÆ�~�moqZ�&q3²�{oq3x&~#¨©x%�o�d~#~�yP¾�qU�«¨��~&�ryd�3�3�d{���~z¯Âl%m�{oxzÆ��d��ª�}~�moq�{ox&qU�%º#mo��ªÄyP{��o�&moq3�
~�moq����&�J�3q3x&x&q3x�¨©x�yP{�~�mo�d��¨=Pzq3�µ~&�rx&~&q3qU�#~�moqUpµ¯
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l%moq�Ö��`�Â¨p���ª©qUprqU�³~�yP~�¨©�d�Í¨���.yd��¨©�3��l#Ö�¨©xZ��qU��¨·�q3�«¬]�&�dp ÖË� � § ½XYPÖÃyd��qUª©qU¨�oq � F �9º#¨~�m
·�qU���Ë¬ÌqUºú�&m�yP����q3x OS{ox&qR2I�S">�+57�D��¨�ox�~&qzyd���P¬#ÖÃyd��qUª©qU¨�oq�yP�o���&qU��ªÄyd�3qr~�moqO�*�dªª¨����~�m��&qzyd�
º#¨~�m y��zyPªª��yd��¾�QM¯ l%moq § � uCV%�2¨p���ª©qUprqU��~�yP~�¨©�d� ¨���9yd��¨©�3��l#Ö ¨©x´��ydx�q3�@�d� � p�®
��¨ � u�V F �s �#¬S�&�dp ��l���lg¯ l%moq¸�$�d��~�¨�����P¬ � p���¨ � uCV>�d� ~&�d�=�P¬ � �@	 �+-¹yP�o� ÖÃyP�&�3qUª
~�m��&qzyd��xµ¨©x«x�~���yP¨��m�~�¬Ì�d��º»yP�&�f¯ HiqiyPª©x&�¹�*�d��~&q3�ÊyP�o�d~�moqU�´¨p���ª©qUprqU��~�yP~�¨©�d���P¬ § � uCV%�8Æ
��yPprqUª��Ö�� § � Æ�~&�}x�mo�Gº ~�moq�yP��¨ª¨~Á���P¬`�.yd��¨©�3��l#Ö:~&�}x�{����$�d��~�·�yP��¨©�d{ox § � uCV%��®Ü��ydx�q3�
p�¨©����ª©qUº%yP�&q�¯�½��GºÂqU·�qU�zÆ#~�moqµ�*q3x�~O�*qU��¬Ì�d��pOyP�o�3qµº%ydx��d��~�yP¨�oq3�={ox�¨��� � p���¨ � uCV�¯Âl%moq
W³y3·�y���¨��~�{�yPª
ÖËyd��m�¨�oqgpr�³��{�ª©q¶¨©x#��ydx&q3�µ�d���¶y [fq �sz� �ÅÆo�d�«~&�d�´�P¬ � � 	 ��-¸yP�o�´ÖËyP�&�3qUªÜ¯

� {��´�$qU�o�&m�pOyP��¾�pOyd�&m�¨�oq3xÍyP�&q �Á�dª©� �Í��{�yPªÀ®Å�9qU��~�¨{�p ���O�����dÖË½CP�pOyd�&m�¨�oq3xzÆ)º#¨~�m
M ~�moqU���oqU~�®�sz����ÆÂ� § �¶yP�o�¼Ö��J��¨�oqU~�®�s�Æ yP�o� �Åpr�d�&q��&q3�3qU��~ ����{�yPªÀ®Å�9qU��~�¨{�p:���&��s " ½CP�º#¨~�m
Ö��J��¨�oqU~�®Á��������¯

�F��� �	���
l%moqOÖ�� �Zpr�J��{�ª©qr¨���.yd��¨©�3��l#Ö���qU~&x)~�moq���yP�o��º#¨©��~�m±x&mo�zº#�¼�d�RJ
¨��{��&q}��¯�l%moqr�*qzyP¾
��yP�o��º#¨©��~�m±¨©x¶qM|��3qUªª©qU��~ ���P���«Ö]V�YPx)�d��Ö��³��¨�oqU~�®Á�������ËyP�o� �d�´Ö V�YPx¶�d� � § �[¯Xl%moqrªÄyb®
~&qU�o�U�«¨©x�s�s �XxZ�d��Ö��³��¨�oqU~�®Á�������}yP�o���(F �Xx��d�Í� § �[¯ l%m�¨©x��$qU��¬]�d��pOyP�o�3q�¨©x�·�qU���µx&¨p�¨ªÄyP�
~&�±ÖË� � § ½XYPÖÃyd��qUª©qU¨�oq � F ��¬]�&�dp º#m�¨©�&m��9yd��¨©�3��l#Ö ÖË� ��¨p���ª©qUprqU��~�yP~�¨©�d�@¨©x���qU��¨·�q3� �
�.yd��¨©�3��l#Ö yd����x#�o���o�d~�¨©�3qzyP��ª©q��z·�qU��moqzyd�´�oqU¨~�moqU�#¬]�d�#��yP�o��º#¨©��~�m��o�d�#¬Ì�d�#ªÄyP~&qU�o�U��¯
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l%moq8��yP�o��º#¨©��~�mi�P¬`~�moq8m�¨��m�®Ü�$qU��¬]�d��pOyP�o�3q § � uCV%� ¨p���ª©qUprqU��~�yP~�¨©�d�¼¨©x�x�mo�zº#�i�d��J9¨�d®
{��&qË��¯�l%moqµ�$qU�o�&m�pOyP��¾=�3�d�ox&¨©x�~&xr¨�°yÍ�&qUpr�d~&q�¨��·��J�zyP~�¨©�d�È�P¬)yÍprqU~�mo�J��º#m�¨©��m/~�yP¾�q3x
yP� �D�U	�5<����yP��yPprqU~&qU�«�P¬¶·dyP��¨ÄyP��ª©qËx�¨=PzqNO]x&q3²�{oqU�o�3qË�P¬ ^6T N1[7QM¯ l%moqË�$qzyP¾ ��yP�o��º#¨©��~�m°¨©x
�P���iÖ V�YPxO�d�ÈÖ´�J��¨�oqU~�®Á��������Æ	���ÍÖ]V�YPxO�d�°� § �MÆ`yP�o�@sz��sµÖ V�YPx��d�=Ö´�J��¨�oqU~�sROS�o�d~
x&mo�zº#���d�Í¿o��{��&q QM¯}l%m�¨©x¶�$qU��¬Ì�d��pOyP�o�3q�¨©xg·�qU���Ã���³�J�f¯THiq��&qzyd��moq3��pr�d�&qr~�m�yP�¼� ��
,�P¬
~�moq�pOyb|�¨p){�p,yd�&m�¨©qU·�yP��ª©q¶��yP�o��º#¨©��~�m�º#¨~�m´ÖËyd��qUª©qU¨�oq�¯
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J9¨��{��&q)� � § � uCV%�@yP�o�µÖË� �Â��yP�o��º#¨©��~�m��d�µ~&�d���P¬.�.yd��¨©�3��l#Ö
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� �)~�moq �Á�dª©� � pOyd��m�¨�oq3xBO]�9qU��~�¨{�p �&� ������Æ�� § �f�d�ÇÖ´�J��¨�oqU~�®�s QMÆP~�moq ªÄyP~&qU�o�U�¶�P¬ § � uCV%�
¬Ì�d��yP�´qUp���~Á�µ�&qUpr�d~&q¶¨�³·��³�zyP~�¨©�d�Ë¨©x�yP�&�d{��o�Ë��� �Xxz¯»�Å~�¨©x�y����J�³�µ�*�d¨�³~�º#moqU���3�dp���yP�&q3�
~&�´~�moq�s ��� �Xx)ªÄyP~&qU�o�U�¼�P¬%~�moq � uCVú�z·�qU��l § �ZY M�~�moqU���oqU~�®�sz����¯ � ��~�moq �Åpr�d�&q��&q3�3qU��~ �
pOyd��m�¨�oq3x�O]�9qU��~�¨{�p �&�&�#s " ½�P�Æ�Ö´�J��¨�oqU~�®Á��������QMÆ�~�moq�ªÄyP~&qU�o�U�¸�P¬ § � uCV%� ¨©x���� �Xx%º#moqU�&q
ÖË� �Â��qU~&x¶s�s �Xxz¯

§ � uCV%� ¨©x}ydx�¬Üydx�~�ydxrÖË� �8�&qU��yP�&��¨����~�moq«��yP�o��º#¨©��~�mXÆ�yP�o�=x�ª¨��m�~�ª��x�ª©�GºÂqU��~�m�yP�
ÖË� �.¬Ì�d�%ªÄyP~&qU�o�U��¯ l%m�¨©x%ªÄyP~&qU�o�U�¸�3�d{�ª©�¸�*q�ª©�zº»qU�&q3�µ¨À¬Çº»q�{ox&q3�«y�x&�*q3�U¨À¿��Z���&�d~&�J�3�dª,O]�zyPªª©q3�
M»�J� � �ZQ�¨�ox�~&qzyd�Í�P¬»~�moqryPªªÀ®Ü��{����$��x&q " � � �����&�d~&�J�3�dª ¨�Í~�moq § � uCV%��¨p���ª©qUprqU��~�yP~�¨©�d�X¯
l%m�¨©xÂ�$qU��¬]�d��pOyP�o�3q�¨©x ·�qU�������J�³�fÆ�~�mo�d{���mX¯ �Zx�¬ÜyP�»ydx º»q�¾J�o�zº¶Æ � p���¨ � uCV=¨���.yd��¨©�3��l#Ö
¨©x�~�moqZ¬Ìydx�~&q3x&~ § � uCV%� ¨p���ª©qUprqU�³~�yP~�¨©�d�X¯

�F�+? � ���
�.yd��¨©�3�Ë���&�z·J¨©��q3xry9W³y3·�y �Z¨��~�{�yPª%ÖËyd��m�¨�oq�pr�J��{�ª©q}��ydx&q3�±�d� �¶y [fq��sz� �Å¯��Á~�m�ydx8�$q3qU�
pr�J��¨À¿�q3�«~&��{ox&q�ÖÃyP�&�3qUªX~�m��&qzyd��x�yP�o� ���@	 ��-*¯ l%m�{oxzÆ�W�y3·�y�x&�J�&¾�qU~&x��zyP�«�&qzyd��mµ·�qU���}���³�J�
�$qU��¬Ì�d��pOyP�o�3q�º#moqU�´y)m�¨��m�®Åx&�*q3q3�¸�oqU~ÁºÂ�d��¾¸¨©x�y3·�yP¨ªÄyP��ª©q�¯,J9¨��{��&qg��x�mo�zº�x%~�moq���yP�o��º#¨©��~�m
�P¬3W�yz·dy�x��³��¾�qU~&x��z·�qU�ZÖ´�J��¨�oqU~�®Á��������¯

� ?@��<��%� ����� 	�" 0gA

Jo�&�dp �d{���¾J�o�zº#ª©q3����q�Æ ~�moqU�&q)qM|�¨©x�~#·�qU���¸¬ÌqUºÊ�&q3x&qzyP�&��m´ºÂ�d��¾�xZ��qzyPª¨���Oº#¨~�m´~�moq)��q3x�¨�����P¬
yP�Ã�d�$qU��¨�³~&qU����yP~�¨©�d�Ã¬S��yPprqUº»�d��¾«¬]�d���3�dp�p){���¨©�zyP~�¨©�d��p�¨©����ª©qUº»yP�&qryP�o����{���~�¨prq3xz¯�ÖË��x�~
�P¬X~�moq�ºÂ�d��¾�x ¬Ì�J�U{ox&q3�O�d��~�moq��$qU��¬]�d��pOyP�o�3qZ�d��~�¨p�¨=PGyP~�¨©�d�«�P¬
y¶x�¨����ª©q�p�¨©����ª©qUº»yP�&qg�d�Â��{���®
~�¨prq�¯ �³¨�o�3q#m�¨��m�®Ü�$qU��¬Ì�d��pOyP�o�3q�Ö��`�Ç¨©x�º»qUªª�¾³�o�Gº#�XÆ�º»q%¬]�J�U{ox.moqU�&q��d��m�¨��m�®Ü�$qU��¬]�d��pOyP�o�3q
§ � u�V%��¯ lÇ� � �sz���BOS~�moq8� § M � uCV�Q»¬Ì�J�U{ox&q3x��d�Ëm�¨��m��$qU��¬Ì�d��pOyP�o�3q8yP�o���&qzyPªÀ®Ü~�¨prq�ydx�®
�$q3�U~&xz¯��Á~&x%pOyP¨�µ�3�d�o�3qU���µ¨©x#���&q3��¨©�U~�yP��¨ª¨~Á��¯Â�Á~%pOy3�¸{�~�¨ª¨=Pzqgl § �=�d����l#Ö �oqU~Åº»�d��¾JxzÆo��{�~
¨~)¨©x¶�o�d~¶~�yP����qU~&q3��~&�«m�¨��m��$qU��¬]�d��pOyP�o�3qO�oqU~Åº»�d��¾i���&�d~&�³�3�dª©x¶¬]�d{��o���d�¼�Uª{ox�~&qU�&x��P¬%� § x
x&{o�&m ydx4V%�ü�@�d�r�J��� § �[¯ � p���¨ � uCV#�´m�yd�¼�$q3qU� yd�oyP��~&q3��~&�Ë��l#Ö yP�o��� § ���oqU~Åº»�d��¾Jxz¯
�³¨�o�3q�~�moq)�3�³��q�¨©x%�o�d~���{���ª¨©�Uª�«y3·�yP¨ªÄyP��ª©q�Æoº»q¶�d��ª�}�&qU�*�d��~#��{���ª¨©x�moq3�µ�&q3x�{�ª~&xz¯ � �µ��l#Ö±Æ
~�moqU�&q¶¨©x�y���yP�´�P¬���yP�o��º#¨©��~�m´�$qU~Åº»q3qU�´��yzº ���J~&q3x�yP�o�´x�~���{o�U~�{��&q3�´�oyP~�y�~Á�³�$q3x �s ���Å¯`l%moq
��yP�o��º#¨©��~�m �zyP�¹�$q�ydx8ª©�zº7ydx���¯��d�´Ö]V�YPx)¬Ì�d��x&~���{o�U~�{��&q3�¼~Á�³�$q3xz¯ � �=� § �[ÆÇ�&q3x�{�ª~&x�yP�&q
²³{�¨~&q����³�J� �sU� �3O�sz� � �XxzÆ F8�J¯ê��Ö V�YPx�Q�¬Ì�d�`prq3x&x�yP��q3x%�P¬X��yzºÈ�³�³~&q3x ��¿o��{��&q3xÂ¬Ì�d�»x&~���{o�U~�{��&q3�
~Á�³�$q3x �d��� § �.yP�&q#�o�d~���{���ª¨©x�moq3�f¯ § ��¨©x�� � u�V �ê� �ÅÆ���qU·�qUª©�d�*q3�O���6J�{d��¨~&x�{�ªÄyP�oxzÆ�¨©x.~�yP����qU~&q3�
~&� ���ü� ¨�Í��qU�oqU��yPªÂyP�o�¼�³�J��¿o��¨~Å�³®Á�¸�oqU~ÁºÂ�d��¾�x)¨�Í��yP��~�¨©�U{�ªÄyP�z¯r�Á~&x�ªÄyP~&qU�o�U�Ã¨©xg�o�d~�¨©�3qzyP��ª�
�$qU~�~&qU�zÆ�{��«~&�O��� 
>~�m�yP�µº#¨~�mµx�~�yP�o�oyP�&�´��� � �9¯
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