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& hiXI] �In�g�h2|\¢xlIgih�]\n�k�yU[O]j¡ Í �
�I¸"oqg�|jt{[$zCt�g�]j¡ tU¥`�QkIt;¡�]jg�¸�k�yU[O]j¡ Í �
� � ¸�Í��
��� yUkI¡
Í��	�
$�¸�¢xoxk�´�]j¡��rf�ySaQf;nioxkI]\h�kI]\hÐ¤�t{ni´�'

& hiXI]Qg�]j|jt{kI¡ |\¢xlIgih�]\n£k�yU[O]j¡ ���	��¸�oqg£|jt{[$zCt�g�]j¡�tU¥}�TkIt6¡�]jg�¸�k�yU[O]j¡ ���	� � ¸�� �
���r¸
���	�
$�¸@� �
���I¸�¢xoxk�´�]j¡��6f yOe�����kI]\hÐ¤�t{ni´C¯

IYt{hiX¨|\¢xlIgih�]\n�g}yU¢qg�t ¥§]�yUhil�n�]OyUk R�hiXI]\nikI]\h}kI]\hÐ¤�t{ni´ �§Ww��s �b¤-X�oq|�X¨¢xoxk�´�g�h�t{��]\hiXI]\n2yU¢x¢�hiXI]
[£y{|�X�oxkI]jgwtU¥�]�y{|�X |\¢xlIgih�]\n�¯�WYXI]}|\¢xlIgih�]\n�gw|�yUk��P]�g�]j]\k�t{k ��ox��l�n�]O��¯

a y{¡�]\¢q]\oxkI].lIg�]jg�t{��u©]j|\h�gS|�yU¢x¢q]j¡ � �5����� ���W�}oxk t{n�¡�]\nSh�t�¹;oxnihil�yU¢xo�_�].hiXI] yj¹�yUox¢¼yU��¢q] kI]\h©¬
¤�t{ni´;g�oxkFy���ox¹�]\kQ|jt{k �I��l�n�yUhioqt{kÙ¯�WYXI]\n�]«yUn�]���y{gioq|�yU¢x¢xf h ¤�tOh f;zC]jg�tU¥�|�X�yUk�kI]\¢qg�À

��¯ 0����.��� � ��� � �5����� ���W�Y¤-X�oq|�X yUn�]}giox[$z�¢q]«yU�Igihin�y{|\hioqt{kIg`tU¥�n�]�yU¢"]8³;oqgihioxk��$kI]\hÐ¤�t{ni´�gbyUkI¡>'
��¯ -Y�� ��63#��� � � ��������� ��¤-X�oq|�X yUn�]$��l�ox¢q¡ yU�Ct�¹�]$z�X6f;g�oq|�yU¢�|�X�yUk�kI]\¢qgSyUkI¡T|�yUkT�P]SlIg�]j¡Th�t

|\n�]�yUh�] � �!� �! o/	�7����� /�37� ���!��
 /� 
�Y�8¯
�°oxhiX�t{l�nwgiox[$z�¢q]«]8³�yU[$z�¢q]�¸�¤�]}|�yUk���l�ox¢q¡®hiX�n�]j]}z�Xrf�gioq|�yU¢N|�X�yUk�kI]\¢qgµÀ

��¯wyL|�X�yUk�kI]\¢`��l�ox¢q¡�yU�Ct�¹�]®hiXI]�aFf;nioxkI]\hOkI]\h ¤�t{ni´P¯°WYX�oqgO|�X�yUk�kI]\¢b]\kI|jt{[$z�y{g�g�]jg£hiXI]
kIt6¡�]jg��µÍ��
� � ¸IÍ �
����¸�Í��	�
$��
'

��¯wy£|�X�yUk�kI]\¢���l�ox¢q¡LyU�Ptµ¹�]2hiXI]$e����-kI]\hÐ¤�t{ni´C¯}WYX�oqg�|�X�yUk�kI]\¢�]\kI|jt{[$z�y{g�g�]jgbhiXI]�kIt;¡�]jg
�����	� � ¸@� �
����¸ � �
�
$I¸@���	�����
'

��¯wy»|�X�yUk�kI]\¢���l�ox¢q¡²yU�Ct�¹�]�hiXI]®Ww��s1kI]\h ¤�t{ni´P¯ WYX�oqgO|�X�yUk�kI]\¢w]\kI|jt{[$z�y{g�g�]jg.yU¢x¢-hiXI]
kIt6¡�]jgwtU¥��Ct{hiXQ|\¢xlIgih�]\n�g�¯

^`k�h�t{z�tU¥�hiXI]jg�]®hiX�n�]j]�¡�o �9]\n�]\krh.z�Xrf�gioq|�yU¢`|�X�yUk�kI]\¢qg�¸Y¤�]�|�yUk���l�ox¢q¡ y»¹;oxnihil�yU¢w|�X�yUk�kI]\¢
¤-X�oq|�XL]\kI|jt{[$z�y{g�g�]jg�yU¢x¢"hiXI]2kIt;¡�]jg`tU¥½hiXI]�|jt{k �I��l�n�yUhioqt{kÙ¯'^`kI]«[£y�fQhiX�oxk�´®hiX�yUh�hiXI]\n�]2oqg
kIt£¡�o �C]\n�]\kI|j]«¤-oxhiX�hiXI]«Ww��s�z�Xrf�gioq|�yU¢"|�X�yUk�kI]\¢%¸���l�h�oxk�¥ºy{|\h�hiXI]}�P]\X�y�¹6oqt{nbtU¥�y�z�n�t{��n�yU[
lIg�oxk��LhiXI] ¹6oxnihil�yU¢�|�X�yUk�kI]\¢�¤-ox¢x¢-�P] h�t{h�yU¢x¢xf�¡�o �C]\n�]\k6h.y{g$a»y{¡�]\¢q]\oxkI]®¤-ox¢x¢wyUl�h�t{[£yUhioq|�yU¢x¢xf
g�]\¢q]j|\hwhiXI]}�C]jgih`y�¹{yUox¢¼yU��¢q]�kI]\hÐ¤�t{ni´�h�t.|jt{[$[«l�k�oq|�yUh�]S�C]\h ¤�]j]\k h ¤�t£kIt;¡�]jgbtU¥�hiX�oqg`¹;oxnihil�yU¢
|�X�yUk�kI]\¢%¯

� kI¡�]j]j¡9¸�yU¢x¢�|jt{[$[«l�k�oq|�yUhioqt{kIg-t;|j|\l�ninioxk���¤-oxhiX�oxk£hiXI]wÍ �
�«|\¢xlIgih�]\n½¤-ox¢x¢�lIg�]�hiXI]`aQf;nioxkI]\h
kI]\hÐ¤�t{ni´C¸ÙyU¢x¢�|jt{[$[2l�k�oq|�yUhioqt{kIg«t;|j|\l�ninioxk��.¤-oxhiX�oxk»hiXI] ���	� |\¢xlIgih�]\n`¤-ox¢x¢�lIg�]2hiXI]Se�����kI]\h©¬
¤�t{ni´P¯ U`kI¡ o­¥½h ¤�t kIt6¡�]jgb�C]\¢qt{k���oxk��®h�t.¡�o �9]\n�]\krh}|\¢xlIg�h�]\n�g�¤�yUkrh�h�t ]8³�|�X�yUk���]S[O]jg�gEyU��]jg�¸
hiXI]�Ww��s kI]\h ¤�t{ni´®¤-ox¢x¢9�P]�lIg�]j¡9¯

aFt{n�] |jt{[$z�¢xoq|�yUh�]®|jt{k �I��l�n�yUhioqt{kIg£|�yUk��C] ]8³;z�n�]jg�g�]j¡9ÀOo­¥`¤�]®gil�z�zCt�g�]£kItµ¤ hiX�yUhShiXI]
kIt;¡�] � �
���¨¥º]�yUhil�n�]jg y e����S^`�i�b¸�¤�]F|�yUk ��l�ox¢q¡°y¨¹6oxnihil�yU¢b|�X�yUk�kI]\¢�t�¹�]\n hiXI]�z�X6f;g�oq|�yU¢
|�X�yUk�kI]\¢qg«|jt{nin�]jgizCt{kI¡�oxk���h�t hiXI]$aFf6nioxkI]\h«yUkI¡Te����`kI]\h ¤�t{ni´;g�¯$�Ðk»hiX�yUh}|�y{g�]�¸9¤�]$¡�t kIt{h
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kI]j]j¡ �ºyUkI¡O[Ot�gih�ox[$zPt{nih�yUk6h�À�lIg�]���hiXI]`Ww��s kI]\h ¤�t{ni´C¯��Ðk$¥%y{|\h�¸�¤-oxhiX hiX�yUh½kI]\¤ |jt{k �I��l�n�yH¬
hioqt{kÙ¸�¥?n�t{[ hiXI]}yUz�z�¢xoq|�yUhioqt{kÙ¶·g`zPt{oxk6h�tU¥�¹;oq]\¤}¸IyU¢x¢ÙhiXI]�kIt;¡�]jg�|�yUk�|jt{[$[«l�k�oq|�yUh�]2¤-oxhiXQ]�y{|�X
t{hiXI]\n�¯½� kI¡�]j]j¡®]\¹�]\k�o­¥�y�kIt6¡�]��.oqgYkIt{h 0����.��� � ����� ��|jt{k�kI]j|\h�]j¡�h�tOy�kIt6¡�]��P¸�oxh�|�yUk®oxkQyUkrf
|�y{g�]-g�]\kI¡S[O]jg�g�yU��]jg�h�t�oxh�¯��Ðkrh�]\nik�yU¢x¢xf�¸6hiXI]YkIt6¡�] � �
���I¸�¤-X�oq|�XO¥º]�yUhil�n�]jg��Pt{hiXOaFf;nioxkI]\h½yUkI¡
e�����^b�©��g�¸�¤-ox¢x¢�fÐ× � Ö ���UØ hiXI]�a»y{¡�]\¢q]\oxkI]}[O]jg�g�yU��]b¥?n�t{[��£h�t���¯

Physical Channel

Virtual Channel

sci_channel

default
tcp_channel

myri_channel

Foo cluster

Goo cluster

��ox��l�n�]«��À R�³IyU[$z�¢q]«tU¥�|jt{k �I��l�n�yUhioqt{k
�`tµ¤¦oqg-hiX�oqg�oxk�¥ºt{ni[£yUhioqt{kQ��ox¹�]\kQh�tOa y{¡�]\¢q]\oxkI]mJ WYXI]«¢xox��n�yUnif lIg�]jg�|jt{k �I��l�n�yUhioqt{k �I¢q]jg

�?hiXI]O¥§t{¢x¢qtµ¤-oxk�� ]8³IyU[$z�¢q] �I¢q]jg�¡�]jg�|\niox�C]OhiXI]O|jt{k �I��l�n�yUhioqt{k giXItµ¤-k oxk �"ox��l�n�] � ¤-oxhiX hiXI]
kIt;¡�] ���	���$¥§]�yUhil�nioxk��.y.e�����^b�©� �8À

& hiXI]��In�gih �I¢q]�¸�hiXI] kI]\h ¤�t{ni´�|jt{k �I��l�n�yUhioqt{k �I¢q]�¸�k�yU[O]j¡�Ñ
�@�{ÏrÑ È Ë�Â�Ì �UÍ
��¸�¡�]jg�|\niox�C]jg
hiXI]}¡�o �9]\n�]\krh`y�¹{yUox¢¼yU��¢q]«kI]\h ¤�t{ni´�g�¯
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U�kI]\hÐ¤�t{ni´»oqg}¡�] �IkI]j¡L¤-oxhiXToxh�g�k�yU[O] �?h�yU� È ÏUÊIË	�8¸Ny ¢xoqgih}tU¥�[£y{|�X�oxkI]jg«oxh�oxkI|\¢xlI¡�]jg
�?h�yU�»Á � Î Â Î �8¸�yUkI¡ThiXI].oq¡�]\krhio ��]\nOtU¥whiXI] ¡�]\¹;oq|j] |jt{k�kI]j|\hioxk��LhiXI]jg�]£[£y{|�X�oxkI]jg#�?h�yU�
� Ë ��¸�giXIt{l�¢q¡®�C]�t{kI]}tU¥�hiXI]�z�n�]j¡�] �IkI]j¡�oq¡�]\k6hio ��]\n�gwn�]j|jt{��k�o�_�]j¡Q�rf®a y{¡�]\¢q]\oxkI]��8¯

& hiXI]Qg�]j|jt{kI¡ �I¢q]�¸�hiXI]Q|�X�yUk�kI]\¢�|jt{k �I��l�n�yUhioqt{k �I¢q]�¸Yk�yU[O]j¡ � � È Í�É ��¸�¡�]jg�|\niox�P]jg£hiXI]
|�X�yUk�kI]\¢"[£yUz�z�oxk��.t�¹�]\nwhiXI]}¡�o �C]\n�]\k6h�kIt;¡�]jg�¯
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U²z�X6f;gioq|�yU¢�|�X�yUk�kI]\¢Ioqg�¡�] �IkI]j¡S¤-oxhiX$oxh�g�k�yU[O] �?h�yU� È ÏHÊ�Ë
�8¸{hiXI]�oq¡�]\krhio ��]\n½tU¥PhiXI]�kI]\h©¬
¤�t{ni´$oqg½��y{g�]j¡Ot{k �?h�yU� È Ë{Â�¤-X�oq|�X.X�y{g�h�t«�P]�¡�] �IkI]j¡£oxkOhiXI]�kI]\hÐ¤�t{ni´£|jt{k �I��l�n�yUhioqt{k
�I¢q]��8¸�yUkI¡Qy�¢xoqgih�tU¥�[£y{|�X�oxkI]jg`oxh�]\kI|jt{[$z�y{g�g�]jg �?h�yU�OÁ � Î Â Î �8¯
U1¹;oxnihil�yU¢�|�X�yUk�kI]\¢�oqg`¡�] �IkI]j¡ ¤-oxhiX»oxh�gbk�yU[O] �?h�yU� È ÏUÊIË	�wyUkI¡FhiXI]«¢xoqg�hbtU¥½z�X6f;g�oq|�yU¢
|�X�yUk�kI]\¢qg`oxh-oqg-��l�ox¢q¡®l�zCt{k �?h�yU� �µÁ�Ï È6È ËrÑ Î �8¯

^`kI|j]-yw¹6oxnihil�yU¢�|�X�yUk�kI]\¢;oqg���l�ox¢q¡9¸�hiXI]�z�Xrf�gioq|�yU¢�|�X�yUk�kI]\¢qg��P]\¢qtµ¤ oxh�yUn�]�kItw¢qt{k���]\n�¹;oqgiox��¢q]��rf
hiXI]byUz�z�¢xoq|�yUhioqt{kÙ¯��bt�¤�]\¹�]\n�¸;oxh�oqg�zCt�g�giox��¢q]-h�t2|\n�]�yUh�]wg�]\¹�]\n�yU¢P¡�o �C]\n�]\k6h�a»y{¡�]\¢q]\oxkI]wz�X6f;g�oq|�yU¢
|�X�yUk�kI]\¢qg�tµ¹�]\n�hiXI]�g�yU[O]�z�Xrf�gioq|�yU¢�kI]\hÐ¤�t{ni´C¯��`]\kI|j]wy�z�Xrf�gioq|�yU¢�|�X�yUk�kI]\¢P|�yUkOhinil�¢xfS�P]wg�]j]\k
y{g`y2� /	�\��� �\�(���!��
 /\ ��t{nwy]���!��
 /� 
� �����!�6 o� �Y�6�6/���¯
*,+�� ����� 6�= .
	���
�����. />192%4-2%6-832�������452�� 2%8�� 2%1��
UbgCoxh�g9k�yU[O]�oxkI¡�oq|�yUh�]jgµ¸Ut{l�n9¤�t{ni´�oqg9��y{g�]j¡}t{k�hiXI]�a s��i��� �?Á6ÂrÂ6Ã�Ä Å6Å��	�
� ��ÇrÈ É 
�ÌºÊ � Î Ì Ï È Ñ�Ì
� ��� Å Ê;Ã�É Å Ê;Ã�É	�µÁ Å ��ox[$z�¢q]\[O]\krh�yUhioqt{k»tU¥�aFs��8¯#I-y{gioq|�yU¢x¢xf�¸�hiXI]}|jt{n�]}tU¥�aFs½�©�����Ua y{¡�]\¢q]\oxkI]
oqg���y{g�]j¡$t{k£y�gizP]j|\o ��|-a s��i����¡�]\¹;oq|j]�¸r|�yU¢x¢q]j¡<�HÁ��HÊ�Ï � ¸�¤-X�oq|�XOX�yUkI¡�¢q]jg½g�]\¹�]\n�yU¢�a»y{¡�]\¢q]\oxkI]
|�X�yUk�kI]\¢qgSoxk�z�yUn�yU¢x¢q]\¢-yUkI¡ hiX6lIgOyU¢x¢qt�¤�gShiXI] lIg�] tU¥`g�]\¹�]\n�yU¢YkI]\h ¤�t{ni´;gOyUhShiXI] g�yU[O].hiox[O]
¤-oxhiX�oxk.hiXI]�g�yU[O]wyUz�z�¢xoq|�yUhioqt{kÙ¯��Ðk£t{n�¡�]\n�h�t«¡�t�ox[$z�¢q]\[O]\krhYgilI|�X y�¡�]\¹;oq|j]�¸rg�]\¹�]\n�yU¢IhiX�n�]�y{¡�g
yUn�]QlIg�]j¡9ÀFhiXI]Qa s��$yUz�z�¢xoq|�yUhioqt{kª|jt;¡�]�oqg.]8³�]j|\l�h�]j¡��rf�y¨z�yUnihioq|\l�¢¼yUn.hiX�n�]�y{¡ªyUkI¡�]�y{|�X
|�X�yUk�kI]\¢Noqgwy{g�giox��kI]j¡®oxh�g�gizC]j|\o ��|�hiX�n�]�y{¡�¤-X�oq|�X�¤-ox¢x¢Ùz�n�t;|j]jg�gwyU¢x¢ÙhiXI]}oxkI|jt{[$oxk��.|jt{[$[«l�k�o­¬
|�yUhioqt{kIgµ¯

�¨]`yU¢qg�t�¡�]\¹�]\¢qt{zP]j¡ yUkIt{hiXI]\nY¡�]\¹6oq|j]w¥§t{n�X�yUkI¡�¢xoxk��Soxkrhin�yH¬%kIt;¡�]�e;a s�|jt{[$[«l�k�oq|�yUhioqt{kIg�¯
WYX�oqg½¡�]\¹6oq|j]YlIg�]jg�hiXI]-gEyU[O]-|jt{kI|j]\z�h�g½tU¥ �HÁ��UÊIÏ � ¸�hiX�yUh�oqg�¸rybhiX�n�]�y{¡Ooqg�n�]jgizPt{kIg�ox��¢q]�¥§t{n�]8³�]8¬
|\l�hioxk���hiXI]�zCt{¢x¢xoxk��}tU¥�oxkI|jt{[$oxk��}|jt{[$[«l�k�oq|�yUhioqt{kIgµ¯�WYX�oqg�¡�]\¹;oq|j] �?¤-X�oq|�X$oqg�oxkI|\¢xlI¡�]j¡SoxkShiXI]
gEyU[O]�¡�oxn�]j|\h�t{nif®y{g��µÁ��UÊIÏ � ���C]\kI] �Ih�g-¥§n�t{[ hiXI]«y{¡�¹{yUkI|j]j¡�zPt{¢x¢xoxk��O[O]j|�X�yUk�oqgi[Og`y�¹{yUox¢¼yU��¢q]
¤-oxhiX�oxkQhiXI]}a yUn�|j]\¢N¢xox��n�yUnif�¯9��ox��l�n�]«�SgiXIt�¤�gwhiXI]«yUn�|�X�oxh�]j|\hil�n�]2tU¥�a s��i�����Ua»y{¡�]\¢q]\oxkI]�¯

WYXI]«oxk6h�]\nik�yU¢�g�hinilI|\hil�n�]2tU¥½a s��i���1giXIt{l�¢q¡ yU¢x¢qtµ¤ h�t£¡�]jgiox��kLyUkI¡Qz�¢xl��®y$kI]\¤ ¡�]\¹;oq|j]
oxk6h�t�hiXI]Yox[$z�¢q]\[O]\krh�yUhioqt{k ¤-oxhiXIt{l�h�kI]j]j¡�oxk��}h�t�[Ot;¡�o­¥§f«hiXI]Yl�z�zC]\n�¢¼yjf�]\n�g �?[£yUoxk�¢xfShiXI] U`��¬
g�hin�y{|\h½��]\¹6oq|j]��Ðkrh�]\n©¥%y{|j]�¸6hiXI]QU`��� �8¯�_wk�¥ºt{nihil�k�yUh�]\¢xf�¸6oxh�hil�nikI]j¡£t{l�h�hiX�yUh½hiXI]�¡�]\¹�]\¢qt{z�[O]\krh
tU¥�y [«l�¢xhio­¬%hiX�n�]�y{¡ a s��©��� ¡�]\¹;oq|j]Sn�]jprl�oxn�]jg2g�t{[O]S[Ot6¡�o ��|�yUhioqt{kIg2tU¥�hiXI] U`���`yUkI¡T]\¹�]\k
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Generic Part : Context / Group Management

DEVICE
CH_MAD

Inter−node commnication

Communication
Intra−node

DEVICE
CH_SMPCH_SELF

DEVICE

Self
Communication

Madeleine Communication Library
channels creation / forwarding management

TCP

Myrinet

SISCI

SCI

BIP / GM

Generic ADI Code : Datatypes and Requests queues Management

Ressources synchronisation / Channels management

Short, Eager and Rendez−Vous Protocols Implementation

Thread Scheduling Management / Optimised polling features

Marcel Thread Library

Gigabit−Ethernet

MPI

Abstract

Protocol

API

Device

Interface

Interface

Interface

Sub−system

�"ox��l�n�]2��À Uwn�|�X�oxh�]j|\hil�n�]2tU¥�aFs½�©�����Ua y{¡�]\¢q]\oxkI]
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Í Æ�Å Ã Æ ��
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�HÁ � Ê�Ï � Å ¯
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hiXI]�[£yUoxk�z�n�tUu©]j|\hwz�yU��]�¯
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f�t{l�nbe�e;� |jt{k�kI]j|\hioqt{kÙ¯½�b]\n�]«yUk�]8³�yU[$z�¢q]}h�t$h�]jgih-f�t{l�nw|jt{k �I��l�n�yUhioqt{k oqg-¤�t{ni´;oxk��IÀ
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& e6h�yUnih.f�t{l�n®yUz�z�¢xoq|�yUhioqt{kªlIgioxk��ThiXI]F|jt{[$[£yUkI¡�Ê;Ã�É ÆrÇ6È h�yU´;oxk��Toxk°z�yUn�yU[O]\h�]\n hiXI]
¢qt6|�yUhioqt{kFtU¥�f�t{l�nw|�X�yUk�kI]\¢"|jt{k �I��l�n�yUhioqt{k �I¢q]«yUkI¡®hiXI]�k�yU[O]}tU¥�hiXI]}yUz�z�¢xoq|�yUhioqt{kÙ¯
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& �½t{lQgiXIt{l�¢q¡�t{��h�yUoxk yUk�t{l�hiz�l�h`giox[$ox¢¼yUn�h�t�À
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v`]\[£yUni´;gµÀ
& s�¢q]�y{g�] kIt{h�] hiX�yUhOhiXI]®a s��2t{z�hioqt{k ��È ÃTgizC]j|\o­¥?f;oxk��»hiXI] krl�[«�C]\n£tU¥bz�n�t6|j]jg�g�]jg$h�t

¢¼yUl�kI|�XSoqg�^T^bWTlIg�]j¡9¯�WYX�oqg"oxk�¥ºt{ni[£yUhioqt{kSoqg�|jt{krh�yUoxkI]j¡�oxk2hiXI]�|�X�yUk�kI]\¢I|jt{k �I��l�n�yUhioqt{k
�I¢q]�¯

& WYXI]}¡�]8¥%yUl�¢xh��P]\X�y�¹6oqt{nbtU¥�a s��i�����Ua»y{¡�]\¢q]\oxkI]}oqg�h�t$¢¼yUl�kI|�XFz�n�t6|j]jg�g�]jg�t{k�¢xf t{kQhiXI]
kIt6¡�]jgYgizC]j|\o ��]j¡ oxk.hiXI]�|�X�yUk�kI]\¢Ù|jt{k �I��l�n�yUhioqt{k �I¢q]�¯�^`t2z�n�t;|j]jg�g�oqg�g�z�yj¤-kI]j¡®t{k hiXI]
¢qt6|�yU¢N[£y{|�X�oxkI]��?l�k�¢q]jg�g-oxh-oqg-¢xoqgih�]j¡®oxk®hiXI]«|�X�yUk�kI]\¢"|jt{k �I��l�n�yUhioqt{k �I¢q]��

& WYXI]®¡�]8¥ºyUl�¢xh$kI]\hÐ¤�t{ni´ �I¢q] lIg�]j¡ ¥§t{nS¢¼yUl�kI|�X�oxk���uit{�Ig2oqg � ��� � ��� � � ���������(�	! Å Ë{Â7� Å@�
Ñ
�@�{ÏrÑ È Ë�Â�Ì �UÍ
��¯NWYX�oqg��I¢q]�X�y{gÙh�tY�P]�z�n�tµ¹6oq¡�]j¡«�rf�hiXI]�zP]\n�g�t{k�oxkIgih�yU¢x¢xoxk��`a s��i�����Ua»yH¬
¡�]\¢q]\oxkI]�¯®�`tµ¤�]\¹�]\n�¸�lIg�]\n�g2|�yUk g�]\¢q]j|\hSyUkIt{hiXI]\n«kI]\h ¤�t{ni´��I¢q]O�6f¨¡�] �Ik�oxk��QhiXI].]\kr¹;o­¬
n�t{k�[O]\krh`¹{yUnio¼yU��¢q] ��� � ��� � !���� � � � ¤-oxhiX�hiXI]}¢qt6|�yUhioqt{kQtU¥�hiXI]�kI]\¤ �I¢q]�¸I]�¯ �I¯xÀ
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& �%¥�f�t{l�¤-oqgiX�h�twgih�yUnih"f�t{l�n�yUz�z�¢xoq|�yUhioqt{kSl�kI¡�]\n�hiXI]�¡�]\��l�����]\n�¸�f�t{l�|�yUk2lIg�]�hiXI]�t{z�hioqt{k
� � � � ¯4U`¢x¢NhiXI]«z�n�t6|j]jg�g�]jgwtU¥�hiXI]«a s���yUz�z�¢xoq|�yUhioqt{k ¤-ox¢x¢N�C]�¢¼yUl�kI|�XI]j¡ hiX�n�t{l���X � � � ¸
hiXI]CO�^b_ ¡�]\��l�����]\n�¯
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�bt�¤)|�yUk¨�wX�yUkI¡�¢q]$g�]\¹�]\n�yU¢�kI]\h ¤�t{ni´;g�yUh�hiXI]$g�yU[O]Shiox[O]SoxkL[«f aFs½�byUz�z�¢xoq|�yUhioqt{kdJ¦WYXI]
ox[$zCt{nih�yUkrh}p6lI]jgihioqt{k»oqg�À���e6XIt{l�¢q¡»lIg�]\n�g`´;kIt�¤ hiX�yUh�hiXI]S|\¢xlIgih�]\n�hiXI]\f yUn�]�lIgioxk��.¥§]�yUhil�n�]jg
g�]\¹�]\n�yU¢N¡�o �C]\n�]\k6h�kI]\h ¤�t{ni´;g J��{¯

�¨]\¢x¢Ùoxh�¡�]\zP]\kI¡�gµ¸�hiX�yUh�oqg-¤-X6f.hiXI]}a s���lIg�]\nw|�yUk�¡�]�yU¢Ù¤-oxhiXQhiX�oqg-oqg�gilI]�oxk�hÐ¤�t£¤�yjf�g�À
��¯��\� k¦a»y{¡�]\¢q]\oxkI]¨�.hinilIgih��{À oxk&hiX�yUhQ|�y{g�]�¸`hiXI]¨XI]\h�]\n�t{��]\kI]\oxh f¦tU¥ShiXI]»kI]\h ¤�t{ni´�gFoqg

|jt{[$z�¢q]\h�]\¢xf®X�oq¡�¡�]\k�h�tShiXI]}a s��YyUz�z�¢xoq|�yUhioqt{kÙ¯
	
	
	

>
�½t{lS|�yUk2¡�tbg�tw�rf«|\n�]�yUhioxk���y�l�k�oqp6lI]�¹;oxnihil�yU¢�|�X�yUk�kI]\¢�]\kI|jt{[$z�y{g�gioxk��}yU¢x¢rhiXI]

kIt6¡�]jg�tU¥�f�t{l�n�|\¢xlIg�h�]\n�g�¯�� k hiX�yUh�|�y{g�]�¸9a s��©�����Ua»y{¡�]\¢q]\oxkI]2¤-ox¢x¢�lIg�]�hiX�oqg�|�X�yUk�kI]\¢
yUkI¡¨f�t{l ¤-ox¢x¢½kI]\¹�]\n2kI]j]j¡Th�tQ´6kItµ¤�¤-X�yUh�oqg}��t{oxk��»t{kTl�kI¡�]\nikI]�yUhiXÙ¸�oxkTz�yUnihioq|\l�¢¼yUn
¤-X�oq|�X.kI]\h ¤�t{ni´$¤-ox¢x¢��P]-g�]\¢q]j|\h�]j¡£�rfSaFs½�©�����Ua y{¡�]\¢q]\oxkI]wh�t}|jt{[$[«l�k�oq|�yUh�]`�C]\h ¤�]j]\k
yUkrf kIt;¡�]jg�tU¥�f�t{l�nbyUz�z�¢xoq|�yUhioqt{kÙ¯

��¯��\�"yU[�y`��ox���Ct�fI�H��oxni¢�kIt�¤��{À"¥§t{n�¤-X�yUh�]\¹�]\n�n�]�y{g�t{kIg�¸�f�t{l�n�¥%yj¹�t{nioxh�]�a s��"yUz�z�¢xoq|�yUhioqt{k
X�y{gNh�t`¡�]�yU¢r¤-oxhiX2hiXI]½¡�o �9]\n�]\krh�yj¹�yUox¢¼yU��¢q]½kI]\hÐ¤�t{ni´�g�¯ �½t{l«¤-oqgiX«¥§t{n"oxkIgih�yUkI|j]�h�tw��n�t{l�z
f�t{l�n�z�n�t;|j]jg�g�]jg-�6f |\¢xlIgih�]\n�gµ¯
	
	
	

>
�½t{l$|�yUkO¡�tbg�t`�6f�|\n�]�yUhioxk��«y{g�[£yUk6f�|�X�yUk�kI]\¢qg½y{g�kI]j]j¡�]j¡ �?o%¯·]�¯�t{kI]-|�X�yUk�kI]\¢

�rf�|\¢xlIg�h�]\n��8¯ WYXI]jg�] |�X�yUk�kI]\¢qg®|�yUkª]\oxhiXI]\n �P]Qz�Xrf�gioq|�yU¢�t{n£¹;oxnihil�yU¢%¯eUbg£z�X6f;g�oq|�yU¢
|�X�yUk�kI]\¢qgbt��C]\n-�C]\hih�]\n�zC]\n©¥§t{ni[£yUkI|j]�¸IhiXI]\f g�XIt{l�¢q¡ �P]�z�n�]8¥º]\nin�]j¡9¯
�½t{l«|�yUk}hiXI]\k2y{|j|j]jg�gÙhiXI]�¡�o �9]\n�]\krh�|�X�yUk�kI]\¢qg"hiX�n�t{l���X �]����� / � � 37��� � �\��/\ %�\¯,�°XI]\k
f�t{l |\n�]�yUh�] y�|jt{k �I��l�n�yUhioqt{k �I¢q]�¸�|�X�yUk�kI]\¢qgOyUn�].g�t{nih�]j¡ oxkThiXI] t{n�¡�]\n2hiXI]\fTyUn�].¡�]8¬
|\¢¼yUn�]j¡9¯�e;t�¸Ho­¥�hiXI]�kIt;¡�] 
`�C]\¢qt{k���gÙh�t�hiX�n�]j]½¡�o �9]\n�]\krh"|�X�yUk�kI]\¢qg�¸�
`|�yUk�g�]\kI¡�[O]jg�gEyU��]jg
t�¹�]\n}hiXI]#�µÁ�Ï ÈrÈ ËrÑ���É�
®�6f»zP]\n©¥ºt{ni[$oxk��Fy g�]\kI¡Lt{zC]\n�yUhioqt{kTt�¹�]\n«hiXI]O|jt{[$[«l�k�oq|�yUh�t{n
��� � ��� � � ��� � � �(� �iÉ�
�¯
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WYXI]�|jt{[$[«l�k�oq|�yUh�t{n ��� � � � � ��� ��� �������$lIg�]jgYhiXI] �����)��37� � � � ���������­¸�¤-X�oq|�X�¡�] �Ik�oxhioqt{k
oqg-[£yUkI¡IyUh�t{nif�yUkI¡�giXIt{l�¢q¡�|jtµ¹�]\nbyU¢x¢9hiXI]�kIt;¡�]jg�tU¥�y���ox¹�]\kQ|jt{k �I��l�n�yUhioqt{kÙ¯
�½t{l |�yUk �IkI¡LyUk ]8³IyU[$z�¢q]�tU¥�gilI|�XLyUkLyUz�z�¢xoq|�yUhioqt{kLyUhbÁrÂ6ÂrÃ�Ä ÅrÅ�ÆrÇ6È Â�É�ÊIË�Ì Í Ç Â Ç6ÆIÎ Ì
É È6Æ É{Ï�Ì Í Æ�Å Ê�Ã�É Å{Æ Ë ÎrÎ � ÇrÆ �{Ë Î�Å;Î ÏHÊ�Ã�ÑrË�Ì �;¯
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W"t�]8³�]j|\l�h�]½yYaFs½�©�����Ua y{¡�]\¢q]\oxkI]�yUz�z�¢xoq|�yUhioqt{k2t{k�hiXI]
O�nioq¡9¶à�������-z�¢¼yUh©¥ºt{ni[�¸µf�t{l �In�g�h9kI]j]j¡
h�t n�]jg�]\ni¹�]SkIt6¡�]jg�lIg�oxk��®hiXI]Sn�]jg�t{l�n�|j]$[£yUk�yU��]\n,^QU`v2¯9¿Ù]\h�¶·g}g�y�fFhiXI]OyUz�z�¢xoq|�yUhioqt{k¨kI]j]j¡�g
g�o­³.kIt;¡�]jg�h�t$]8³�]j|\l�h�]�¸�hiXI]�kIt;¡�]jg�|�yUk��C]�n�]jg�]\ni¹�]j¡®�rf lIgioxk��OhiXI]�¥§t{¢x¢qtµ¤-oxk��£|jt{[$[£yUkI¡9À
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& WYXI]2t{z�hioqt{k � �OtU¥�hiXI]�|jt{[$[£yUkI¡ �rÏ ÆIÎHÇ�� n�]jprlI]jgih�g�yUk oxkrh�]\n�y{|\hiox¹�]S[Ot;¡�]2yUkI¡F¤-ox¢x¢
��ox¹�]wf�t{l®y2giXI]\¢x¢Pt{k hiXI] �In�gih½n�]jg�]\ni¹�]j¡ kIt;¡�]�¯ ��n�t{[ hiX�yUh�kIt;¡�]�¸;f�t{l |�yUk®y{|j|j]jg�g�hiXI]
t{hiXI]\n�kIt;¡�]jg�tU¥�f�t{l�nwn�]jg�]\ni¹{yUhioqt{kÙ¯

& WYXI]St{z�hioqt{k�yU¢�t{z�hioqt{k � ÏrÑrÑ�Â�É�ÊIË yU¢x¢qt�¤�g�h�t gizC]j|\o­¥?f®hiXI]�¢q]\k���hiXLtU¥�hiXI]�n�]jg�]\ni¹�yUhioqt{kÙ¯
�`]\n�]�¤�]}n�]jp6lI]jgih��I¹�]�XIt{l�n�g�¯

^`kI|j]�f�t{l2yUn�]�|jt{k�kI]j|\h�]j¡}h�t�hiXI] �In�gih9n�]jg�]\ni¹�]j¡}kIt;¡�]�¸�f�t{l«kI]j]j¡�h�t-|\n�]�yUh�]�hiXI]�a s��i�����Ua»yH¬
¡�]\¢q]\oxkI]½|jt{k �I��l�n�yUhioqt{k��I¢q]jg�¯�WYX�oqg9oqgÙ¡�t{kI]��6f`lIg�oxk���hiXI]�g�|\nioxz�h � É È�Å �;Ë È Ë Æ Ï{Â�Ë � � È Í�É � ��É{Ñ6Ë Î Ì �
Î Á�z�n�]jg�]\k6h�oxkLhiXI]SoxkIgih�yU¢x¢¼yUhioqt{k¨¡�oxn�]j|\h�t{nifLtU¥�a s��©�����Ua»y{¡�]\¢q]\oxkI]�¯2WYX�oqg}g�|\nioxz�hblIg�]jg�hiXI]
]\k6¹6oxn�t{k�[O]\k6h«¹�yUnio¼yU��¢q] ���(����� �	� � � ��� � g�]\hb�6f ^QU`v�h�t |\n�]�yUh�]£y.kI]\h ¤�t{ni´¨|jt{k �I��l�n�yUhioqt{k
�I¢q]-yUkI¡Syb|�X�yUk�kI]\¢I|jt{k �I��l�n�yUhioqt{k �I¢q]���y{g�]j¡St{kSf�t{l�n�n�]jg�]\ni¹{yUhioqt{kÙ¯�WYXI]�g�|\nioxz�h�y{|j|j]\z�h�g�h ¤�t
z�yUn�yU[O]\h�]\n�gµÀ�hiXI]�k�yU[O]2tU¥�hiXI]�kI]\hÐ¤�t{ni´�¡�]\¹;oq|j]�h�t$lIg�]�¸�yUkI¡®hiXI]�krl�[2�P]\nbtU¥�z�n�t;|j]jg�g�]jgwh�t
g�h�yUnih�t{k ]�y{|�X®kIt;¡�]�¯ I�fO¡�]8¥ºyUl�¢xh�¸;hiXI]�|jt{k �I��l�n�yUhioqt{k®¤-ox¢x¢C�P]`��y{g�]j¡ t{k.hiXI]�Ww��s�kI]\h ¤�t{ni´
yUkI¡Qt{k�t{kI]�z�n�t6|j]jg�g-�rf kIt6¡�]�¯½WYXI]}gif;krh�yH³®tU¥�hiXI]}|jt{[$[£yUkI¡�oqgwy{gY¥ºt{¢x¢qt�¤�g�À
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IYy{g�]j¡�t{kQt{l�n�n�]jg�]\ni¹�yUhioqt{k�¤-oxhiX gio­³ kIt;¡�]jgwyUkI¡�g�l�z�zPt�gioxk��£hiXI]�z�n�t{h�t6|jt{¢�a�$ ¤-ox¢x¢Ù�C]
lIg�]j¡�h�t£|jt{k�kI]j|\hbhiXI]}kIt;¡�]jg�¸�hiXI]2|jt{k �I��l�n�yUhioqt{k �I¢q]jgb|�yUkQ�C]«|\n�]�yUh�]j¡F¤-oxhiXQhiXI]�¥ºt{¢x¢qt�¤-oxk��
|jt{[$[£yUkI¡9À
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WYXI] �I¢q]jg-¤-ox¢x¢Ù�C]}y{gY¥ºt{¢x¢qt�¤�g�À
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Cluster icluster2 in Grenoble Cluster in Sophia

Front−end host running leonie
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Cluster in Toulouse Cluster in Sophia

Front−end host running leonie
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Uw�ryUoxkÙ¸�f�t{l �In�gih$kI]j]j¡ h�tL|jt{[$z�ox¢q]�f�t{l�n£aFs½�©�����Ua y{¡�]\¢q]\oxkI]FyUz�z�¢xoq|�yUhioqt{k t{k²�Ct{hiX
|\¢xlIg�h�]\n�g�¯ ��t{n`kItµ¤}¸C¤�]2¤-ox¢x¢"lIg�]2hiXI]SyUz�z�¢xoq|�yUhioqt{k �HÃ�É£y{g`oxkLe;]j|\hioqt{k¨��¯x��¯b�%¥�f�t{l kI]j]j¡ h�t
|jt{[$z�ox¢q]}hiXI]«yUz�z�¢xoq|�yUhioqt{kÙ¸�]8³�]j|\l�h�]�hiXI]�¥ºt{¢x¢qt�¤-oxk��£|jt{[$[£yUkI¡�gµÀ
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�½t{l�|�yUk kItµ¤ gil���[$oxh�yUkI¡®]8³�]j|\l�h�]�hiXI]}yUz�z�¢xoq|�yUhioqt{kQt{k hiXI]�h ¤�t£|\¢xlIgih�]\n�g�¯ UbgY�P]8¥ºt{n�]�¸
hiXI]«z�yUn�yU[O]\h�]\n�g�tU¥�hiXI]2g�|\nioxz�h-Ê � �6Ï Æ � Æ É � ÎHÇ�� Ì Î Á®yUn�]}hiXI]«¡�]jg�|\nioxz�hioqt{k tU¥�hiXI]«kIt6¡�]jgwf�t{l
¤-oqg�X h�tSn�]jp6lI]jgih�t{k®hiXI]�¡�o �9]\n�]\krhw|\¢xlIg�h�]\n�g�¸�hiXI]�k�yU[O]�tU¥"hiXI]}yUz�z�¢xoq|�yUhioqt{kFh�t$gih�yUnih�¸IyUkI¡�y
t{z�hioqt{k�yU¢N¢xoqgihwtU¥�yUni��l�[O]\krh�g�h�tO�P]�z�y{g�g�]j¡ h�t$hiXI]}yUz�z�¢xoq|�yUhioqt{kÙ¯
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WYX�oqg.yUz�z�¢xoq|�yUhioqt{k oqg$zC]\n©¥ºt{ni[$oxk��¨z�oxk��{¬%zPt{k�� �P]\hÐ¤�]j]\k z�yUoxn�gOtU¥�z�n�t6|j]jg�g�t{n�g�¸��6f�g�]\kI¡�oxk��
��y{|�´ yUkI¡�¥§t{nihiXª¡IyUh�yTtU¥2y gizC]j|\o ��|Q¡�]\niox¹�]j¡ª¡IyUh�yUh f;zC]»yUkI¡ªy¨g�zP]j|\o ��| gio�_�]��C]\h ¤�]j]\k y
z�n�t;|j]jg�g�t{n � � yUkI¡ � ��¯FWYXI] yUz�z�¢xoq|�yUhioqt{k�oqg2��y{g�]j¡ t{k hiXI]£¤�t{ni´Tz�n�]jg�]\krh�]j¡ oxk��x��� ¯FWYXI]
g�f6k6h�yH³ oqgwy{g-¥§t{¢x¢qtµ¤�g�À
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WYXI]��In�gih�t{z�hioqt{k�yU¢Iz�yUn�yU[O]\h�]\n�|�yUk$�C]-¡�oqgi[$oqg�g�]j¡«¥ºt{n�kIt�¤°yUkI¡Soqg�]8³;z�¢¼yUoxkI]j¡Ooxk.e;]j|\hioqt{k
��¯à��¯x��¯�WYXI]�t{l�hiz�l�h��I¢q]boqg�hiXI] �I¢q]boxk ¤-X�oq|�X®h�t�gih�t{n�]bhiXI]�t{l�hiz�l�hYtU¥"hiXI]�yUz�z�¢xoq|�yUhioqt{kÙ¯½WYXI]
|�X�yUk�kI]\¢�yUkI¡QkI]\h ¤�t{ni´Q|jt{k �I��l�n�yUhioqt{k �I¢q]jg`yUn�]}hiXI]«lIgil�yU¢Na s��i�����Ua»y{¡�]\¢q]\oxkI]2|jt{k �I��l�n�yH¬
hioqt{k;�I¢q]jgµ¯ WYXI] ¢¼y{gihOt{z�hioqt{k�yU¢-z�yUn�yU[O]\h�]\n�g yUn�]�yUni��l�[O]\krh�gOh�t»z�y{g�gSh�tFhiXI]�yUz�z�¢xoq|�yUhioqt{k
z�oxk��{¬%zCt{k��I¸�hiXI]�¥ºt{¢x¢qt�¤-oxk��.¢xoqgih�gizC]j|\o ��]jg-hiXI]�¥ºt{ni[£yUh�tU¥�hiXI]jg�]«yUni��l�[O]\krh�g�¯

& WYXI]�hiX�n�]j]�¥ºt{¢x¢qt�¤-oxk�� yUni��l�[O]\krh�g`[«lIgih-�C]}gizC]j|\o ��]j¡ h�t{��]\hiXI]\n�¯
	 � ÊCÉ ÈªÈ gizC]j|\o ��]jg-hiXI]�[$oxk�ox[2l�[
[O]jg�gEyU��]}gio�_�]�¸
	 � Ê�Ï�
 È gizC]j|\o ��]jg-hiXI]�[£yH³�ox[«l�[ [O]jg�g�yU��]�gio�_�]�¸
	 ��Î Â Æ É � Ë È gizC]j|\o ��]jg½hiXI]bgih�]\z.¥?n�t{[ hiXI]b[$oxk�ox[«l�[ [O]jg�g�yU��]bgio�_�]`h�t«hiXI]b[£yH³;¬

ox[«l�[¾t{kI]�¯
& WYXI]�hiX�n�]j]�¥ºt{¢x¢qt�¤-oxk�� yUni��l�[O]\krh�g�yUn�]�]8³�|\¢xlIgiox¹�]�¯

	 ��Î Á � Æ Â.gizC]j|\o ��]jgwySgiXIt{nihw[O]jg�g�yU��]}giXIt{l�¢q¡ �C]�g�]\k6h�¯
	 � Ñ	� È �.gizC]j|\o ��]jgwyS¢qt{k��$[O]jg�g�yU��]«giXIt{l�¢q¡®�C]�g�]\krh�¯
	 ��Î É�
;Ë È gizP]j|\o ��]jg�hiXI]}gio�_�]�tU¥�hiXI]�[O]jg�g�yU��]�h�t$�C]�g�]\k6h�¯

& � � Ñ
� � �IÎ È gizC]j|\o ��]jg�hiXI]�krl�[«�C]\n}tU¥½��¢qt;|�´�g�h�t giz�¢xoxh�hiXI]2[O]jg�g�yU��]�oxkÙ¯�WYX�oqg}yUni��l�¬
[O]\krhb¡�t6]jgYkIt{h�X�y�¹�]2yUk6f ] �9]j|\h-¥ºt{n-hiXI]}gihinilI|\h�¡IyUh�yUh f;zC]�¯

& � Â�Ë Î Â ÎªÎ Â Æ g�zP]j|\o ��]jg hiXI] ¡IyUh�yUh f;zP]jg h�t �C]�h�]jgih�]j¡9¯ I�f�¡�]8¥%yUl�¢xh�¸`yU¢x¢bhiXI] hiX�n�]j]
¡IyUh�yUh f;zP]jgµ¸½¹�]j|\h�t{n�¸�oxkI¡�]8³²yUkI¡²gihinilI|\h£yUn�] h�]jgih�]j¡9¯²WYXI]®g�hinioxk�� Î Â Æ giXIt{l�¢q¡ �C]�y
|jt{kI|�yUh�]\k�yUhioqt{k tU¥�yUkrf tU¥�hiXI]jg�]�hiX�n�]j]}¡IyUh�yUhÐf6zC]jg�¯
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& � Á�É È � Ë�
 gizC]j|\o ��]jg-hiXI]«¡IyUh�yUhÐf6zC]�X�oxkI¡�]8³QgiXIt{l�¢q¡®�C]�lIg�]j¡�oxkIgih�]�y{¡�tU¥�hiXI]}¡IyUh�yUh f;zC]
oxkI¡�]8³C¯

& � Á	��Ë �HÂ � Æ gizC]j|\o ��]jg�hiXI]-¡IyUh�yUh f;zP]YX6¹�]j|\h�t{n½giXIt{l�¢q¡S�C]�lIg�]j¡2oxkIg�h�]�y{¡$tU¥�hiXI]-¡IyUh�yUh f;zC]
¹�]j|\h�t{n�¯

& ��Î Ë{Â � Ï�É ÆIÎ Ã�Ï�É ÆIÎ g�zP]j|\o ��]jgYhiXI]b¢xoqgihYtU¥"z�yUoxn�gYtU¥"z�n�t;|j]jg�g�t{n�g�h�t�zC]\n©¥§t{ni[ z�oxk��{¬%zCt{k��
¤-oxhiXÙ¯TÃ�Ï�É ÆIÎ oqg$]8³�zP]j|\h�]j¡�h�t �C]®y ¢xoqgih$tU¥`z�n�t;|j]jg�g�t{nSkrl�[2�P]\n�g.¡�]\¢xox[$oxh�]j¡ �rf hiXI]
|�X�yUn�y{|\h�]\n � gilI|�X y{g � � � � � � $ ���%� � ¯�s�oxk��{¬%zCt{k���gw¤-ox¢x¢N�P]�zC]\n©¥§t{ni[O]j¡Q�P]\hÐ¤�]j]\kFz�n�tU¬
|j]jg�g�t{n�g �SyUkI¡ � ¸ �®yUkI¡�$I¸PyUkI¡ � yUkI¡ � ¯ I�fQ¡�]8¥ºyUl�¢xh�¸Pz�oxk��{¬%zCt{k���g}yUn�]«zC]\n©¥ºt{ni[O]j¡
�P]\hÐ¤�]j]\k ]�y{|�X�z�yUoxn�g`tU¥�z�n�t;|j]jg�g�t{n�g � � yUkI¡ � �}gilI|�XFy{g � ����� � ��¯

& ��Î Á � � ��Ï È��IÎ giXItµ¤�g hiXI]Q¢xoqg�h.tU¥«z�n�t;|j]jg�g�t{n�g.hiXI]LyUz�z�¢xoq|�yUhioqt{k°oqg lIgioxk�� ¤-oxhiX°hiXI]\oxn
k�yU[O]jg`yUkI¡®n�yUk�´�g�¯

� XI]\kLlIgioxk��Qy.n�]jg�]\ni¹�yUhioqt{k¨¤-oxhiX»¥ºt{l�n�kIt6¡�]jgµ¸Ùgiox[$ox¢¼yUn�h�t hiXI]$t{kI]�¥§n�t{[ e;]j|\hioqt{k ��¯à��¸
hiXI]�z�oxk��{¬%zCt{k�� yUz�z�¢xoq|�yUhioqt{k |�yUk��C]�|jt{[$z�ox¢q]j¡QyUkI¡�]8³�]j|\l�h�]j¡Qy{gY¥ºt{¢x¢qt�¤�g�À
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WYXI]}t{l�hiz�l�h���]\kI]\n�yUh�]j¡�oxk®hiXI] �I¢q]�Ã�É È �½Ì�� Ç Â£¤-ox¢x¢9�C]�giox[$ox¢¼yUn�h�t�À
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