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Performances sur 1 proc. d'un IBM SP3 WH2, les 
matrices A et C sont initialement hors des caches

100

300

500

700

900

1100

1300

1500

40 340 640 940 1240 1540 1840 2140

Taille du côté de la matrice C

M
F

L
O

P
S

algo_B pour dm=64
algo_B pour dm=12
algo_A pour dm=64
algo_A pour dm=12

Performances sur 1 proc. d'un IBM SP3 WH2, les 
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Prises de performances sur 
1 processeur d'un nœud SP3-NH2
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Routine pmulti_6

DGEMM avec ESSL
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Prises de performances sur 1 processeur d'un 
nœud SP3-WH2, les matrices A et C 
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k C Pq\aefP4KJLV[�oI Z I d�?5SHrNk<X5YsSVO HKJ O�PWQJLVQ7aIt[#IT^2O Z O�K*LjQ<IcKs[�^ nORM�Itr �6`�aI�K J#Z Sm^ [one�Q<IT=@?YO J ^2O�K>[#IQ<I.Q_^2K3KJLjQ J aIpIcPRQ Z ImX5I]Q3Xu`vb�X�I]Q do?5SwXNY�SjImP#e�Q9f Z I6Q<e�QJO�S	[#Ip^2O Z O�KJLVQ<IcK3K J#Z \aITQ nI.QTI [one�Q<I1Z~ L�SVOlQ<I.Q_^�aI Z OdQ J#Z Il[#IxS ^%IcO J IcK<Q�ydSwXNYOtoSjIxQJO J `M[#IeQ_e Z QJO�SVLjQKaIz[#IcK>^-O Z O�KJLjQ<IcK>IcK<Qv{�SHyySwX5Y5YOZ` P#ImSjefL
f2L|P#e�Q_LVO�SjI6}vS�do?NSHrNk<X5Y<�<{�SHydSwXNY5Y5Y
IcK<QF~4QJLVSVLVKKaI]I6^!ef~ Z \]O�SV\]~4SjI Z \ae�Q9f2LjIcPl[#Im^-O Z O�KJLjQ<IcKQ_Ic~ Z IcPRQF^2O Z Q_LWd�?NSHrNk<X5YF[4~ Z O�PRQ�SjI>^2O�K�[#I>Q<I.QT^2K1XOZ 
 ef~4K6SjIcK3^2O Z O�KJLjQ<IcK6KJ~ Z U�LWUdO�PWQJKFKJefPWQQ Z O�P4K5z.aI Z aIcK3[2O�P4K�S|O>\]SVO�KJKJI1[�^ nORM�ImKJ~4LLUDO�PRQ<I d ? SHr�` idk<XNYnSw^!ef~ Z q_��r�� � YOt�U�efL Z
x Lj�f~ Z IPTDC�Zc�P f Z I=z t	^!ef~ Z \ [ O��R~4I�� ne�Q<I_I]Q�\*�4O��N~#It\]SVO�KJK<Ix[	� nOd��I�[#I_^-O Z O�KJLjQ<IcK=t	~2P8QJL Z Od��ItO�Su�IcOdQ<efL Z IKJIcSjefPq~4P#I_SVefL��2LVP#ef�_L|O�SjI �4�NI_SjI_P4ef�>� Z I_[#I_^2O Z O�K*LjQ<IcKs�N~4L�KJ~ ZJ� L � IcPRQsO�~8^2O�Ks[4I_Q<Ic�T^2KX�� } ef~ Z SVOT[4I Z P4L��I Z Im\]SVO�KJKJI>[/� nOd��I � t4SjIcKY^2O Z O�KJLjQ<IcKFKJ~ ZJ� L � O�PRQJK Z IcK<Q<IcPRQ�[4O�P4K3\aI]Q<Q<I�� nIc�TI\]S|O�KJK<I>[/� nOd��I��
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� w	I Z Ic\ Z ~#Q<Ic�TIcPRQs[#I������wX��1SVO Z*� IcKsKJ~ Z�� �wX��6� ne�Q<IcK>[#efLjQ nI]Q Z I Z �IcO�SVLVKN�I������%IcK<^Y�I Z O�P4\aI�[#I Z I �\ Z ~#Q<Ic�_IcPWQFIcP SVO ZJ� IcK �4���I]IcK6[/�U~4Pl� ne�Q<I�O*3fO�PRQ1E�^2O Z O�K*LjQ<IcK3IcK<Q����HE'k<X���� � �wX����H\aef�_�TI>[2O�P4K
SjI��TeN[/�IcSVIv[
�I]Q<I Z �_L|P4LVK<Q<I �u� ~ efLjQ do?��wX���SjIvP4ef�>� Z I>[#I>^-O Z O�KJLjQ<IcK6KJ~ Z S��U� ne�Q<Is=@?�I]Q816?��wX���SVO
� O Z LVOd�2SjIvO�Su�IcOdQ<efL Z I�[��IcKJLj�fP4O�PRQ6SVIvP#ef�v� Z I>[4IvSVO ZJ� IcK6�N~#Is=M? Z Ic\ Z ~#Q<IvO�~ ^2O�K6[#I>Q<Ic�_^2KFX����O"!gefP4\aQJLVefP#� IcK<QFQ<IcSVSjIs�N~#I��

$
?&%('*)*+-,�.0/1)J?2)*'*3 45'�6748+:9<; =�4

����16?(�wX��uk<X���� � �wX���>?� � �wX��A@ �m��BC�
} ef~ Z \u�4O��R~4I SVO ZJ� I �N~4L [#efLjQ K<I �4�NI ZED Q<ef~4Q � ne�Q<I � L � O�PRQ�=M?�O SVO ^ Z e��-Od�2LVSVLjQN�I����d8?��wX��uk<X�� [#I�SVO Z Ic\ Z ~#Q<I Z �

~ efLjQ A�F k A:G @&@jk A:HJI 4LK [
�IcK*Lj�fP4O�PRQ SVIcK LVP4[4LV\aIcK@[#IcK � ne�Q<IcK � L �
� O�PWQJK�O�~ Q<Ic�T^2K Xu�M��O SjefLM[#I ^ Z e��2Od�-LVSVLjQN�I SVO ^2SV~4K K*LV�T^2SjI \ae Z*Z IcK<^!efP4[4O�PRQ �O \aI
^ Z e��-SH�Ic�TI \aefP4KJL|K<Q<I �O [4L Z I �R~#IN��11? � �wX��uk=11? 4 �wX��ukO@&@ 16?&P�QSR&TU�wX����BKJ~2LjQqSVO SjefL_��~4SjQJL|P#ef�_LVO�SjI
}
�V�����wX��<�A����d ? � �wX��uk<X��ukW����d ? 4 �wX��uk<X��U@&@jkX����d ? P�QSR2T*�wX��uk<X����u� C P P#e�Q<I��R~4I [4O�P4K \aI�\]O�[ Z I D\*�2O��R~#I 1ZY[�wX�� KJ~2LjQ S|O�SjefLt�2LVP#ef�_L|O�SjI }
�V� � �wX��<�*����dMYC�wX��uk<X���� D I]Q��R~#I S��%efP O�S|O�^ Z e �^ Z L��I]QN�IJ16? � �wX��]`Q11? 4 �wX��]`\@&@D`(16? P�Q]R&T �wX���>^� � �wX������	IcK � O Z LVOd�2SVIcK:O�S��IcOdQ<efL Z IcKU1ZYC�wX��:P#I3K<efPRQ�^2O�K
LVP4[
�I]^!IcP4[2O�PWQ<IcK]�

conditionnant un transfert de parasites
entre classes d’âge ou la mort de l’hôte


un ou plusieurs tirages aléatoires

larves recrutées

nombre de parasites d’âge 6 jours

nombre de parasites adultes
d’âge > 18 jours

nombre de parasites d’âge 18 jours
nombre de parasites d’âge 16 jours

nombre de parasites d’âge 2 jours
nombre de parasites d’âge 4 jours

nombre de larves fixées

tirage (schéma de Bernoulli) déterminant la survie de l’hôte

tirages loi binomiale

nombre de parasites d’âge 6 jours
nombre de parasites d’âge 4 jours
nombre de parasites d’âge 2 jours

nombre de larves fixées

nombre de parasites adultes
d’âge > 18 jours

nombre de parasites d’âge 18 jours
nombre de parasites d’âge 16 jours

tirages  loi  multinomiale_E`
QSR&T

a1bced(f
g / d(f hjilknm

o c�p�qJd(c�p�kZrsftk a1bc�d(ftk

a1bc�d(f�g / d-feh�ilknm*u�v�m
w[xswty�zCd�kng / ftz{m*u�v�m

|�}�~����C���W��� � \*�
�Ic�_O_[4I>SVOT�_LVKJI_�O
� ef~ Z [#IcKF� ne�Q<IcK�I]Q�[#IcK3^2O Z O�KJLjQ<IcKFO�~l^-O�KF[#ImQ<Ic�T^2KFX
� ef~ Z ^;ef~ � efL Z \aef�T^2O Z I Z SjIcK3[#Ic~��l�Te�[!�IcSjIcKFK<Q<e�\*�2O�K<QJLV�N~#IsI]Q�[
�I]Q<I Z �xLVP4LVK<Q<I D L|S-IcKJQ�LV�T^!e Z �QJO�PRQ��N~#ImSjIcK3[4L2���I Z IcPWQ<IcK�\aef�T^!efKJO�PWQ<IcK1[4~z�Te�[!�IcSjIsK<efLjIcPRQ Z I]^ Z �IcK<IcPRQJOd�2SjIcKF[4Is�_O�P4L��I Z ImKJLV�xLVSVO�L Z I[4O�P2K
SVIcK�[#Ic~#��\]O�K]� � O Z Ia��Ic�T^2SVI6SjIp�Te�[!�IcSjIpK<Q<eN\u�4O�K<QJLV�N~#ImP/�%IcP � L|KJOd��I6�N~#Ip[#IcKYP#ef�v� Z IcK
IcPWQJLVI Z K[/�UL|P4[4L � LV[4~4K D O�SVe Z Kp�R~#I�SjI�[��I]Q<I Z �_LVP4L|K<Q<I�P4efP/�X��I��_eN[/�IcSjIT[
�I]Q<I Z �xLVP4LVK<Q<I�O��I]QR�I_�_eN[4L8�
�Iv^!ef~ Z IcPQ<IcP4L Z \aef�T^2Q<I��W���UO�~#Q Z Iv^2O Z Q D SjIcK6SjefLVK1[#I�[4LVK<Q Z LV�2~#QJLjefP4KY~#QJL|SVLVKN�I]IcK6[4O�P4K6SjIv�Te�[/�IcSjI�[��I]Q<I Z �_LVP2LVK<Q<IK<efPRQ>\u�#efLVKJLjIcKsQ<IcSVSjIcKs�N~#I_SVOlKJL|�v~4S|OdQJLjefPBK<Q<eN\u�4O�K<QJLV�N~#IxKJefLjQm^!efKJKJLj�2SVI<�	^-O Z Ia�NIc�_^2SjI D SjI Z Ic\ Z ~#Q<I ��TIcPRQ�IcK<Q�!HO�LjQvO � Ic\l~4P#IxSVefL5�2LVP4ef�_LVO�SjITI]Q�P#efP@^2O�K>O � Ic\l~4P#IxSjefL�[#I � efLVK*K<efP@[2O�P4K>SjIt�Te�[!�IcSjI

[
�I]Q<I Z �xLVP4LVK<Q<I{�4�+5Y^	�#C��C�u�
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|�} ~������ �1��� � SV��e Z LjQJ�4�TIsKJQ<eN\u�4O�K<QJLV�N~#Im�fSje��2O�S

�	IcK@�I]QJOd^!IcKT\aefP4\aI Z P4O�PRQTSjIcK�LVPWQ<I Z O�\aQJLjefP4K�[4L Z Ic\aQ<IcK�� ne�Q<I � ^2O Z O�KJLjQ<I �4�#�'��������$N� $N� D D $N� $N�_� I]Q$N� $N� BC�8\aefP4K<QJLVQJ~#IcPWQqS|O�^2O Z QJLjI SVO ^2SV~2K \ae n~4Q<Ic~4K<I [#I S��UO�SV��e Z LjQJ�4�TI �H\aef�_�_I [4O�P4K8SjI �Te�[/�IcSjI
[��I]Q<I Z �_LVP4L|K<Q<I ��56^	� T-�C�u� ` P Z IcSjI � �I_[4IcKmQ<Ic�T^2Km[/�%Ia���Ic\]~#QJLjefP@[#IcKm[4L2���I Z IcPWQ<IcKB�I]QJOd^;IcKvO �I]QR�It^ Z e �[4~4LjQ�KJ~ Z ~4P IcP4K<Ic�v�2SjIz[#I7�<Ic~��@[4I�^2O Z O��z�I]Q Z IcK Z I]^ Z �IcKJIcPWQJOdQJL&!HK]�i�
IcSV~2L � \]L Z �I � �IcSjI �N~#I�^!ef~ Z SjIcK\]O�KmIa��O��xLVP��IcK D SjIcKi�I]QJOd^!IcK>$N� $N� D D $N� $N�_�tI]Q>$N� $N� Bz^ Z IcP4P#IcPRQ1Q<ef~�� ef~ Z K6O�~8�_efLVP4K�B-�[� [4~ Q<Ic�T^2K
[/�%Ia���Ic\]~#QJLVefP Q<e�QJO�Sp^!ef~ Z S��%IcP4K<Ic�v�2SjI [#IcK Z �I]^2SVLV\]OdQJLVefP4K]� c��#O��_LVP#efP4KzSVO Z �I]^2O Z QJLVQJLjefP�[#IcKl\ae n~#QJK
^;ef~ Z [#IcKmKJLV��~4SVOdQJLjefP2K6�N~4L��#�I Z IcPRQv[#I_P4ef�>� Z Ic~�� � ne�Q<IcKsI]Qs^2O Z O�KJLVQ<IcK]��c�PBI �!I]Q D \d�%IcK<Q�[4O�P4Km\aIcK\]O�K>�N~/�ULVS�3 OlSVIT^2SV~4Kp[#I_\]O�SV\]~2SVKx�O Z �IcO�SVLVK<I Z �1�6O�P2Ks\aIcK>KJL|�v~4S|OdQJLjefP4K D S�� �I]^2LK�]eNe�QJLjIxK]�'�I]QJO�SjItKJ~ Z O�~�TefLVP4KmSVO �TefLjQJL��I_[#IxS �UO�P4P��I]I����	e Z K>[#I_S��'�I]^2L��]eRe�QJLjI D ^2SV~4Km[#I i�@ $ i7�-�x^2O Z O�KJLVQ<IcKmI]Q>^2S|~4Kp[#I_C��-�-�� ne�Q<IcKY^!Ic~ � IcPWQ nI]Q Z Im�:�I Z �IcK1^2O Z ^2O�KY[#IpQ<Ic�T^2K]�N �ef~2K � I ZJZ efP4K3�N~#IpSVOv\aef�_^2SjIa�#LjQR�Is[#IcKY\]O�SV\]~4SVK
IcK<Q[4L Z Ic\aQ<Ic�TIcPRQJ!wefP4\aQJLjefPi[2~lP#ef�>� Z Is[#IsSVO ZJ� IcK Z Ic\ Z ~#QN�I]IcK1I]Q�[4~lP#ef�v� Z Is[	�U� ne�Q<IcK]��5�'�I]QJOd^!I�$N� $N� D_IcK<Q�~4P4I �I]QJOd^!I Z IcSVOdQJL � Ic�TIcPRQ�\ae n~#Q<Ic~2K<I��A�pO�P4K1\aI]Q<Q<IB�I]QJOd^!I D LVSW!HO�~#QFIcPlI �!I]Q
Z �I]^2O Z QJL Z Q<ef~2KFSjIcK3^2O Z O�KJLjQ<IcKF�N~4L!K<I7�#��IcPRQFKJ~ Z SjIcK3� ne�Q<IcK�^ Z �IcK<IcPRQJK�[4O�P2K3SjIs�_LVSVLVIc~8�OTS �UO�LV[#Im[/�U~4P#ISjefL3�v~2SjQJLVP#ef�_L|O�SjI�� � � Ic\iS|O8�@�I]QJ�#eN[4I��IcSu�Ic�TIcPRQJO�L Z I ^!ef~ Z K*LV�v~2SjI Z ~4P#IlSjefLF��~4SjQJL|P#ef�_LVO�SjI D \aIcSVOP��Ic\aIcKJKJLjQ<IsO�~#QJO�PRQF[#IpQJL Z Od��IcK3�N~#Im[#I6^2O Z O�KJLVQ<IcK3�R~4L;K<I
�#��IcPWQ]� � � Ic\mSVO�P#e�QJOdQJLjefPlLVPRQ Z e�[4~4LjQ<I1^2SV~4K�4O�~#Q D \aIcSVO_K*Lj�fP4L&�4Im�N~#IsSVOT\aef�T^-SjIa��LVQR�Iv[#IsS�� �I]QJOd^!I>IcK<QFIcPo¡��V� � �wX����u�

�5�'�I]QJOd^!Is$N� $N�_�mIcK<QY~4P#Iz�I]QJOd^!Ip�TefLVP4K�\ae n~#Q<Ic~4K<I�� � ef~ Z \u�4O��N~#I6� ne�Q<I D LVSl!HO�~#Q
[��I]Q<I Z �_LVP#I Z K]�ULVSKJ~ ZJ� LjQ1�O�KJO>\u�4O Z ��I6^2O Z O�KJLjQJO�L Z IFef~xP4efP/�W S2KJ~ _ Q5^!ef~ Z \aIcSVOv[/�U~4P�K<Ic~4S4QJL Z Od��I1O�S��IcOdQ<efL Z I1^2O Z � ne�Q<I D[/�%e/�~i~4P#Is\aef�_^2SjIa�#LjQR�I�¡�� � �wX����u�
�5�'�I]QJOd^!I�$N� $N� Bx\aefP4KJLVK<Q<Iz�OT[��I]Q<I Z �_LVP#I Z ^;ef~ Z \*�4O��N~#Is^2O Z O�KJLjQ<I��#���I>KJ~ Z ~4Pl� ne�Q<I>K]�ULVS/KJ~ ZJ� LVQ
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ef~ P#efP O�~ ^-O�KT[#I�Q<Ic�_^2KTKJ~4L � O�PRQ]� C P@^!Ic~#Q�I �!Ic\aQJ~#I Z ~4P QJL Z Od��IzO�S��IcOdQ<efL Z Ii^2O Z ^2O Z O�KJLjQ<I D I]Q�O ^2O Z QJL Z [/�U~2P#I � O�SjIc~ Z K<Ic~4LVS D KJO � efL Z KJL�SVI�^2O Z O�KJLjQ<Iz�TIc~ Z Q�ef~ P#efP/��c�P !wO�LjQ D efP ^!Ic~#Q Z �Ic[4~2L Z IKJ~4�2K<QJO�PRQJLjIcSVSjIc�TIcPRQFSjIsP#ef�v� Z Is[4IsQJL Z Od��IcK��OTI �;Ic\aQJ~4I Z ��c�PlI �;I]Q D KJL	S��%efP \aefP4KJLV[/�I Z IvSjIcK3^2O Z O�K*LjQ<IcK�#���IcK>KJ~ Z ~4P8� ne�Q<ITI]Q>[4O�P2Km~4P#I_\aI Z QJO�LVP4I_\]SVO�KJK<I_[/� nOd��I D LVSVK6efPRQsQ<ef~4KsSjIT� nIc�TI�QJO�~��8[#I_KJ~ ZJ� LjI��C Pz^!Ic~#QF[4efP4\mKJLV��~4SjI Z SVOT�Te Z QF[#Is\aIcK3^2O Z O�K*LjQ<IcK3^2O Z ~2P#ImSjefL!�2LVP#ef�xLVO�SjIp} �w{��Hy �wX����uk��W� D O � Ic\��SjI�P#ef�v� Z Iv[4I>^2O Z O�K*LjQ<IcK1[2O�P4K1~2P#Iv\]SVO�K*K<Iv[/� nOd��IT[/�U~2P \aI Z QJO�LVP � ne�Q<I��? �LVP4O�SjIc�TIcPRQ D efP Z Ic�_^2SVO�\aI~4P4I6KJ~2LjQ<I1[/�%Ia��^Y�I Z LjIcP2\aIcK3[#I��
I Z P4ef~4SVSVL#^-O Z ~2P#I � O Z LVOd�2SVI1O�S��IcOdQ<efL Z Is�N~4L;KJ~4LjQ
SVO�SjefL2�-LVP#ef�_LVO�SVI��
� L

S��%efP Z �IcKJ~4�TI_�_O�L|PWQ<IcP4O�PRQs\aIx�N~/�ULVS Z IcK<Q<I �O KJLV��~4SjI ZED LVS�3 O � �wX��p� ne�Q<IcK D I]Q>K*~ Z \*�4O�\]~2Pq[/�%IcPRQ Z IIc~��
	 \]S|O�KJK<IcK�[	� nOd��I��X��IcK�^2O Z O�KJLjQ<IcK � LjIcLVS|SVLVKJK<IcPRQYIcPi^2O�K*KJO�PWQ6[/�U~4P#Iv\]SVO�KJK<I�[/� nOd��Iz�O�S��UO�~#Q Z I��;\aIcK\]SVO�K*K<IcKF\aefP4K<QJLVQJ~#IcPWQF[4IcKF\aef�T^2O Z QJL|�TIcPWQJKc�0c�PzQJL Z O�PRQ�	 � �wX��
P#ef�v� Z IcK3O�S��IcOdQ<efL Z Ic�TIcPWQ6O � Ic\v~4P#ISjefL��-LVP#ef�_LVO�SVI D efP Z �IcO�SVL|K<ITSjI � LVIcLVSVSVLVK*K<Ic�TIcPRQ�[#ITQ<ef~4KmSjIcKm\]S|O�KJK<IcKs[/� nOd��Ix^ Z �IcK<IcPRQ<IcKsKJ~ Z SjIcKm� ne�Q<IcK�H\aef�T^-SjIa��LVQR�I�[#I�¡���	 � �wX������u�
�oOz\aef�T^2SjIa�#LjQR�IT[/�U~4P#I��_LVK<Il�O��<ef~ Z ^!ef~ Z SjIcK �I]QJOd^!IcKs$N� $N� D D $N� $N�_�xI]Qs$N� $N� BzK]� �IcSH�I � Ix[#efP4\l�O¡��V� � �wX��:` � �wX����u� � ef~ Z [#IcKpKJLV��~4SVOdQJLVefP4K Z IcS|OdQJL � Ic�TIcPRQp\ae n~4Q<Ic~4K<IcKpIcPB\]O�SV\]~4S D efPB\aefP4K<QJOdQ<I_�N~#IS��'�I]QJOd^!Is$N� $N� D Z I]^ Z �IcK<IcPRQ<Ip^2SV~4K�[#IP�\� � [4~xQ<Ic�T^2K
Q<e�QJO�S/[/�%Ia���Ic\]~4QJLjefP D SVO Z IcSVOdQJLjefP � �wX���
 � � �wX��

K<I � �I Z L&�4I�O�Sje Z K]� � ef~ Z \aIcKmKJLV��~4SVOdQJLjefP2K�\ae n~#Q<Ic~4KJIcK D efP IcP8[
�Ic[2~4LjQ1�N~#I�SVOt\aef�T^2SjIa�#LjQR�I�Q<e�QJO�SjI_[#IQ<ef~#Q<IcK�SjIcK_�_L|K<IcK �O �<ef~ Z ^!ef~ Z ~4P#I Z �I]^2SVL|\]OdQJLjefP IcK<Q_Od^4^ Z ec�#LV�_OdQJL � Ic�_IcPWQ�¡"��� 4���� ��� � �2��� ���e�wX����u�C Z SVO@K<ef�_�TI8[#IcKtSVO ZJ� IcK Z Ic\ Z ~#QR�I]IcKiKJ~ Z ~4P#I O�P4P��I]I8^!Ic~#Q�OdQ<Q<IcLVP2[ Z Ihi�@ B i7���B^;ef~ Z \aI Z QJO�LVP4IcKKJL|�v~4S|OdQJLjefP4K]� � � Ic\ 1 Z �I]^2SVLV\]OdQJLjefP2K D SVO \aef�T^2SjIa�#LjQN�I OdQ<Q<IcLVPRQ [#efP4\ ¡"��1 � 4���� ��� � �2��� � � �wX����u�C P Z Ic�_O Z �N~#IM�N~#Iq\aIcSVSjI � \]L>IcK<Q \aef�T^-SH�I]Q<Ic�TIcPWQB[4L2���I Z IcPRQ<I@[#IqSVO \aef�T^2SjIa�#LjQR�IM[4~ K*LV�v~2SVOdQ<Ic~ Z[
�I]Q<I Z �xLVP4LVK<Q<I D I]Qx�R~	� �����,�������3I]Q�K<IcSjefP�SjIcKxKJLjQJ~4OdQJLjefP2K D S��U~4P ef~ S��UO�~#Q Z Ii[#IcKxKJLV��~4SVOdQ<Ic~ Z KTKJI Z O[#efP2\p^2SV~4K��Ic\aefP#ef�_L|�R~#I>IcPlQ<Ic�T^2K1[#Is\]O�SV\]~4S��

��IcKl[#efP4P
�I]IcKz^ Z LVP4\]Lj^2O�SVIcK_�_O�P4Lj^-~4Su�I]IcK�[2O�P4KzS��UO�Sj��e Z LjQJ�2�TI K<efPRQzIa�N^-SVLV\]LjQN�I]IcKz[4O�P4KzSVO � �
�f~ Z I TDC#� ` P4I��R~4O�PRQJLjQN�I � �wX�� [/�%e�� �<I]QJK! " �� ne�Q<I$#%# K<efPRQ8�o�I Z �IcK]���3�4O��R~4I e�� � I]Qq[2LVK<^!efK<I [#I
	 ` in> i�it\aef�T^4Q<Ic~ Z Ks^!ef~ Z \aef�T^2QJOd�2LVSVLVKJI Z SjIcKs^-O Z O�KJLjQ<IcKv[4O�P4K>SVIcK>[4L2���I Z IcPRQ<IcK�\]S|O�KJK<IcK>[	� nOd��I���oO8\aef�T^2SjIa�#LjQR�IiIcP�� �Ic�TefL Z IlIcK<Q_[#efP4\�¡"� i�i � �wX����u�n��� �I]QJ~2[#Ii^!e Z Q<IiKJ~ Z [#IcK_�2O�KJKJLVP2K�[4I T\�-�-�^!efLVKJKJefP4K D \aI>�N~4L/LVP4[4~2LjQ�[#efP2\s~4P^!HO�Lj�2SjIm\ae n~#QF� �Ic�TefL Z I��� l�IcO�P4�TefLVP4K D KJL/efPiK<ef~2�4O�LjQ<Is\aefP4K<I Z*� I Z&
� O Z LVOd�2SVIcK_[/� �I]QJOdQ8�OM\*�4O��N~#I ^-O�Kx[#IlQ<Ic�T^-K_^!ef~ Z SjIcK�K<QJOdQJLVK<QJLV�N~#IcK Z �IcO�S|LVKR�I]IcKB�O@SVO �2P�[4IcK 1

Z �I]^2S|LV\]OdQJLjefP4K D S|OT\aef�T^2SjIa�#LjQR�I>[#IsS��U�2LVK<Q<e Z LV�N~#I6IcK<Q���D�D & 1 �

VGF K F4K ' OQ�)(+*	) . V��-, R ,.*/, OIO;T, O ,
/
Z efLVK6P4L � IcO�~#� [#I>^-O Z O�SVS��IcSVLVK*�TIvK<efPRQ �I � eN�N~��IcKm[4O�P4K6SVOtSVLjQ<QR�I Z OdQJ~ Z I�\aefP4\aI Z P2O�PWQmSjIcK6KJLV��~ �SVOdQJLVefP4K3K<Q<e�\*�4O�K<QJL|�R~#IcKc� �5�UO Z \u�4LjQ<Ic\aQJ~ Z Is\]LV�2SjIp\*�#efLVK*LjIpIcK<QFLV\]L/~4P#Ip� Z Od^2^;Im[#Im��~4SjQJLj^ Z eN\aIcK*K<Ic~ Z Km�O� �Ic�TefL Z Iv^-O Z QJOd�o�I]I�� c�SVSjI>\aef�_^;e Z Q<Iv[#Ic~��iP4L � IcO�~�� [#I>\aef�_��~4P4L|\]OdQJLjefPm�-L|PWQ<I Z � P4e�Ic~4[4KFI]QpLVPRQ Z O �P#e�Ic~2[4K�^2SV~4K Z Od^-LV[#I��

� ef~ Z SjIY^ Z Ic�_LVI Z P2L � IcO�~T[#I3^2O Z O�S|Su�IcSVLVKJ�TI D SjI3[#ef�_O�L|P#I3�R~#I3S��%efP_^;Ic~4Q:[4L|K<Q Z L ��2~4I Z IcK<Q�\aefP4K<QJLVQJ~��Is^2O Z S��%IcP2K<Ic�>�-SjIm[#IcKF� ne�Q<IcK�I]QF^2O Z O�KJLVQ<IcK � L � O�PRQJKv�O_S��ULVP2K<QJO�PWQYX��� 1e�QJO��_�TIcPRQ DSjIcK�\]O�S|\]~4SVK�[#IYS�� �I]QJOd^;I�$N� $N� Ds[��Ic\ Z LjQ<I3^ Z �Ic\-�Ic[#Ic�_�_IcPWQ5^!Ic~ � IcPRQ nI]Q Z I�[4LVKJQ Z Lj�2~
�IcK]�e�pO�P4K�\aI]Q<Q<It�I]QJOd^!I D~4P4Ij!wefLVKpSjIcKpP#ef�v� Z IcK6O�Su�IcOdQ<efL Z IcKm�:�IcP
�I Z �IcK D LVS�!HO�~#Qm[
�I]Q<I Z �_L|P#I Z KJ~ Z �R~#IcS�� ne�Q<ITK<I �#��IT~4P#IvS|O ZJ� I[#efP2P��I]I�� C P@^-O Z O�SVS��IcSVLVKJIx[#efP4\�IcP [��Ic\aef~#^2O�PRQ_SVO �!ef~4\]SVI�KJ~ Z SjIcK�SVO ZJ� IcKc�
� ef~ Z \aIz^2O Z O�SVS��IcS|LVKJ�TI�OB� Z O�L|P �-P D S|O � �Ic�TefL Z Il^2O Z QJOd�:�I]IiIcK<Q_L|\]L
~2P OdQ<ef~4QT^;ef~ ZvZ �IcO�SVL|K<I Z [#Iz�!efP4P#IcKv^;I Z !ge Z �xO�P4\aIcK
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IcP Z �Ic[2~4LVKJO�PRQ�SjIcKt\ae n~#QJKz[#I \aef�_�v~2P4LV\]OdQJLjefP/�0�pO�P4Kz\aI \aefPRQ<Ia��Q<I D LVSFIcK<Qt^!efKJKJLj�-SjIi[/�%Ic�T^2SVe 3�I ZC ^!IcP�� � [���� \ D [4efPWQ6SVOx�_L|K<IsIcP e�Ic~ �RZ IvP#I�K<I��4Ic~ Z Q<Iz�O�O�~4\]~4P#I�[4L _ \]~2SjQR�I��A�	I�P#ef�v� Z Iv[4I>^ Z e �\aIcKJK<Ic~ Z KY~#QJL|SVLVKN�IcKY[#I �NZ O nI]Q Z IsO�[2Od^4QR�IsO�~^!wO�Lj�-SjI1\ae n~#Q3[#Ip\]O�SV\]~4S!\aefP4\aI Z P��Im^2O Z \aI6^ Z Ic�_LjI Z P4L � IcO�~[#Im^2O Z O�SVS��IcS|LVKJ�TI���	IpK<Ic\aefP4[zP4L � IcO�~t[#I6^2O Z O�SVS��IcS|LVKJ�TI�\aefP2KJLVK<Q<I_�Ov[2LVK<Q Z Lj�-~#I Z SjIcK
[4L2���I Z IcPWQ<IcK Z �I]^2S|LV\]OdQJLjefP4K
KJ~ ZSjIcK�^ Z eN\aIcK*K<Ic~ Z K]�- 'S:K]�UOd�fLjQpS �O�[/�U~4P ^2O Z O�SVS��IcSVL|KJ�TIt�O�^2SV~4K�� Z efK6� Z O�LVP/�
� L�S �%efP ~#QJL|SVLVK<I>~2P4LV�N~#Ic�TIcPRQ

\aIvP4L � IcO�~ [#Is^2O Z O�S|Su�IcSVLVKJ�TI D SVIsP#ef�>� Z I>[#Is^ Z eN\aIcK*K<Ic~ Z KF[4efLjQ nI]Q Z IvL|Pl!c�I Z LVIc~ Z ef~ �I]�fO�S:O�~ P#ef�v� Z I[#I Z �I]^2SVLV\]OdQJLVefP4K D d f 1��# 'S	KJIm^;efKJI>SjIm^ Z e��-SH�Ic�TIs[#IsS��'�Ic�N~4LVSVLj� Z Od��Im[#I>\*�2O Z ��I>Sje Z K*�R~#Im^-SV~4KJLjIc~ Z K
Z �I]^2SVLV\]OdQJLjefP2K
[4efL � IcPWQ nI]Q Z I Z �IcO�S|LVKR�I]IcKFKJ~ Z \u�4O��R~4Im^ Z e�\aIcKJK<Ic~ Z � C Z [#IcK3KN�I Z LVIcK3[/�%Ia�N^Y�I Z LV�TIcPRQJOdQJLjefP4KefPWQ�^;I Z �_LVK_[#I \aefP4K<QJOdQ<I Z �R~	�ULVSFP/� 3 Oq�:�IcP
�I Z O�SVIc�TIcPWQz^2O�Kt[#I � O Z LVOdQJLVefP�Q Z �IcKzLV�T^!e Z QJO�PRQ<I [#IcKQ<Ic�T^2K�^!ef~ Z SjIcK Z �I]^2SVL|\]OdQJLjefP4K �w^!ef~ Z ~4P �<Ic~ [#Iz^2O Z O��l�I]Q Z IcK�[#efP4P
�I �u� / ef~#Q<IcK_SjIcK Z �I]^2S|LV\]OdQJLjefP4K�I]QJO�PWQ1I �;Ic\aQJ~
�I]IcK D ~4P#Ip^2�2O�K<Is[#I Z �Ic[4~4\aQJLVefPiK43�PWQJ�
�I]QJLVKJI>SjI Z �IcKJ~4SVQJOdQ�[#IsK<e Z QJLVI�� �	I>K<Ic\aefP2[iP4L � IcO�~[#I8^2O Z O�SVS��IcS|LVKJ�TI IcK<Qi�2O�KN�I@KJ~ Z ~4P�IcP4KJIc�>�2SVIB[4I8^ Z e�\aIcKJKJ~4K�� �  �� c�P I �!I]Q D efP P4IqK<ef~4�4O�LjQ<I
^2O�Kp~#QJLVSVLVKJI Z LV\]L C ^;IcP�� � I]QpK]�ULVPRQ<I Z [4L Z I�[#I Z �IcO�S|LVK<I Z ~4P#IvIa���Ic\]~#QJLjefP8K*~ Z [4IcK1P#e�Ic~2[4K1[2L2���I Z IcPRQJK]���O Z �Ic[2~4\aQJLjefP@IcK<QvI �!Ic\aQJ~
�I]IM�O S �UO�LV[#Ix[#IcK Z ef~#QJL|P#IcKs[#It\aef�_�v~2P4LV\]OdQJLjefP4K>�fSje��2O�SjIcK�� �  mI]Q !wO�LjQ
LVPWQ<I Z*� IcP4L Z Q<ef~4K1SjIcK3^ Z e�\aIcKJK<Ic~ Z K]�l�5�UO�Sj��e Z LjQJ�4�TIm^2O Z O�SVSH�IcSjImIcK<QF^ Z �IcK<IcPWQN�I�[4O�P4K3SVO� �Lj�f~ Z I���DN�

�	e Z K*�R~#I_~2P#I_O�P4O�S 3�K<Ix[#I_KJIcP4KJLj�2L|SVLjQR�IvIcKJQsI �;Ic\aQJ~
�I]I �wQ Z efL|KJLH�Ic�TIxP4L � IcO�~q[#IT^2O Z O�S|Su�IcSVLVKJ�TI � DSVOx�!ef~4\]SVI>Ia��Q<I Z P#I � � O Z L|Od�2SjI��l�FIcK<Qm[4LVK<Q Z LV�2~��I]I>KJ~ Z�� G IcP4KJIc�>�2SVIcK1[#I�^ Z e�\aIcKJK<Ic~ Z K]�A��IcKpLVP4[4LV\aIcK��� [jidk �J\FK<efPWQ�O�KJKJLV�fP��IcK�O�~#� � G � Z ef~#^!IcKv\#3N\]SVL|�R~#Ic�_IcPWQ�O��2P [/� �Ic�R~4L|SVLj� Z I Z SjIcKv\u�4O Z ��IcK]� � ef~ ZS��UO�P4O�S 3�K<IT[#I_K<IcP4K*Lj�2LVSVLVQR�I D SjIcKsK*LV�v~2SVOdQJLjefP4K6~#QJLVSVL|K<IcPWQm[#IcKp^-O Z O��z�I]Q Z IcK�[/�%IcPWQ Z �I]I��R~4L�Ia��^2Sje Z IcPWQsSjI
� efLVKJLVP4Od��I�[/�U~4P#IvKJLV��~4SVOdQJLjefPi[4I Z �IO!c�I Z IcP4\aI��1�	IcK6KJLV��~4SVOdQJLjefP2KFK<I Z IcKJK<Ic�v�2SjIcPRQ1[#efP4\v[4~i^!efLVPRQ�[#I
� ~#I1[4~T\aef�T^!e Z Q<Ic�TIcPRQ��N~4O�SVLjQJOdQJL8!-[#I�S|Om[ 3NP2O��_LV�N~#I��ac�PT^ Z Ic�_L��I Z IFOd^4^ Z ec�#LV�_OdQJLjefP D efPxKJ~#^2^;efKJI�R~#ImSjIm\ae n~#QF[4IcK
K*LV�v~2SVOdQJLjefP4K
IcK<Q3�N~4O�KJL � \aefP4KJQJO�PWQ3^!ef~ Z ~4P#IpO�P4O�S 3�K<Im[#ImK<IcP4K*Lj�2LVSVLVQR�I	�4SjIcKY\*�2O Z ��IcKK<I Z efPRQ�[#efP4\p�2LVIcP Z �I]^2O Z QJLjIcK1KJL!��[4L � LVK<I � G��

"$#&%�')(+*�,-,	.0/213(54�6	*-(87:9<;29	(>=&,<*?6	*@,>*>;A,B.DCE.>(2.DFHG*?IKJMLON>PRQTSVU�W�XY'[Z\ZB]_^8W	'[W�`a`cbZB`aZ@d
4 e	*2f[F+1Bg�*_6	*2,�h29ig	9j/!k*iFBg	*2,�657:*<;	FBgHG*B*ml
4 "n#3%�'_F�o<1	F�*2,p(+*�,?g�G*>h3(2.+f<9iFA.<o>;&,rqsJtLON>P Z SsUuW2XY'[Z\ZB]p^vW	'[W�`w`cbZB`aZxd
4 4yf<9	(�fj13(p6B*2,pz	9	(+*>1	g3,{.D;E.jF&.<9	(+*2,M6	*2,?z�9igA.<9<C3(+*2,nl
4 4|"$#&%�'pFH}�~	�xbW@�B�B�_h29ig{h292,?6	*���UuW2XY'[Z
4 4 4�/�.i,>*2,�k9��+o>1	g�6	*2,�G*iF�9<h2*2,?��4��54��E����4��54��!����4��54��!����4��54�������4��54��sl
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|�}�~����C� �5�5� � Sj��e Z LjQJ�2�TImK<Q<eN\u�4O�K<QJLV�N~#Is^-O Z O�SVS��IcSjI

��O �2Lj�-SVLje�QJ�/�Ic�N~#I �n�  � pSVLj�<[ C D]\�O �I]QR�I ~#QJLVSVL|KR�I]Ix^!ef~ Z SVO �o�IcP
�I Z OdQJLjefP�O�S��IcOdQ<efL Z I ^2O Z O�SVS��IcSjI��� SV~4K*LjIc~ Z K �-Lj�2SVLje�QJ�/�Ic�N~#IcK K<efPRQ�[2LVK<^!efP4Lj�2SVIcK KJ~ Z SjI¢¡
I]�7�zIcSVSjIcK ^!I Z �TI]Q<Q<IcPRQ SVO �:�IcP
�I Z OdQJLVefPLVP4[
�I]^!IcP4[4O�PRQ<It[4I � Ic\aQ<Ic~ Z K_[#IlP#ef�v� Z IcKTO�S��IcOdQ<efL Z IcK�[ C2�]\�I]QT[4LVKJ^;efKJIcPWQ�[#Il�R~2O�SVLjQR�IcK Z Ic\aefP4PN~#IcK]�� ef~ Z nI]Q Z I ~#QJLVSVL|KJOd�2SjIx[2O�P4K�~4P#IzOd^4^2SVLV\]OdQJLVefP [4ItQR£R^!I�� efPWQ<I � �YO Z Sje D ~4P �o�IcP��I Z OdQ<Ic~ Z O�Su�IcOdQ<efL Z I
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[#efLVQ�^ Z Ic�_L��I Z Ic�TIcPRQT^2O�KJKJI Z O � Ic\iK*~4\]\D�IcKx[#IcKTQ<IcKJQJK_K<QJOdQJLVK<QJL|�R~#IcK�QJ�
�I]e Z LV�R~4IcKTI]QTIc�T^2L Z LV�R~4IcK]�� S[#efLVQ�O � efL Z ~4P#IlSjefP4�f~#I�^Y�I Z LjeN[4ItI]Q_KJIz\]O�S|\]~4SjI Z�Z Od^2LV[4Ic�TIcPWQ�IcP ^2O Z O�S|SH�IcSjI����	Il�o�IcP��I Z OdQ<Ic~ Z ^2O �
Z O�S|SH�IcSjIv[#efLVQF^ Z IcP4[ Z IsIcP \*�4O Z ��I�^2SV~2KJLjIc~ Z K
QR£R^!IcK6[#I>�:�IcP
�I Z OdQ<Ic~ Z K �IcSu�Ic�TIcPWQJO�L Z IcKp^!ef~ Z \aef�T^2O Z I ZSjIc~ Z O�[
�Ic�N~4OdQJLjefP8O � Ic\_SjITKJLV��~4SVOdQ<Ic~ Z ��c�P I �!I]Q D \aI Z QJO�L|P4K6�o�IcP
�I Z OdQ<Ic~ Z Kv^;Ic~ � IcPWQmLVPRQ Z e�[4~4L Z Iv[#IcK�2L|O�LVKvKJQJOdQJLVK<QJLV�N~#IcK�[4O�P4K�SjIcK�Od^4^2SVL|\]OdQJLjefP4K]� C P [4efLjQv^!ef~ � efL Z O�~4K*KJL��:�IcP
�I Z I Z SVO � nIc�_IiKR�I Z LjIl[#IP#ef�v� Z IcK��R~4IcS��N~#I K<efLjQtSjI P#ef�v� Z I [#Ii^ Z e�\aIcKJK<Ic~ Z K D \]O Z \aIcSVOM\aefP2[4~4LjQ �O@SVO Z I]^ Z eN[4~2\aQJLj�2LVSVLVQR�I[#IcKTK*LV�v~2SVOdQJLjefP4K]�	�	It�o�IcP��I Z OdQ<Ic~ Z LVPWQN�I]� Z �I O�~ K*LV�v~2SVOdQ<Ic~ Z IcK<QTLVP4LjQJLVO�S|LVKR�I �OB^2O Z QJL Z [/�U~2P#I�� Z O�LVP#I�������Q� �u�1 'Sp[#efP2P#I���KN�I Z LVIcKl[#I8P#ef�>� Z IcKz�R~#I8S��%efP�^!Ic~#Q Z �I]^2O Z QJL Z K*~ Z SjIcKz^ Z e�\aIcKJK<Ic~ Z K D KJIcSjefP\aefP � IcP4O�P4\aI��

� ~ Z i>ef~ ic$�B_^ Z e�\aIcKJK<Ic~ Z K D LVS/IcK<Q�O�L|P4KJL/^!efKJKJLV�2SjIp[#I Z I]^ Z eN[4~2L Z ImSVOT� nIc�TI�KJLV��~4SVO �QJLjefPzI]Q3[#IcK Z �IcK*~4SjQJOdQJKZ�2P2O�~��xLV[#IcPRQJLV�N~#IcK]���
Ic\]L!^!I Z �TI]QY[#Im[��I]�;e��f~4I Z ^2SV~4Kn!wO�\]L|SjIc�TIcPRQ
IcPlSVI � O�PRQS��UL|P4[��I]Q<I Z �_LVP2LVKJ�TI��z�
IcSVOz\aefPl! �I Z I �OlS��UOd^4^2S|LV\]OdQJLjefP [#I_SVO Z e��2~4KJQ<IcKJK<I�I]QsO��@�IcSVLje Z I_S|O�^!e Z QJOd�-LVSVLjQN�I���YLjIcP �N~#IlSjIlKJLV��~4SVOdQ<Ic~ Z K<efLjQ�^2O Z O�SVSH�IcSjI D SjIcKM�I � �IcP#Ic�_IcPWQJK��o�IcP��I Z �IcKt[
�I]^!IcP4[4IcPWQT~4P4L|�R~#Ic�_IcPWQ�[#ISVOi� Z O�LVP#IxL|P4LjQJLVO�SjI�� �YLjIcP@K n~ ZED KJL5SVOl� Z O�LVP#Ix\u�4O�P#��I D SjIcK Z �IcKJ~2SjQJOdQJKv[2L2�:�I Z IcPRQv�N~#IcSV�N~#I_^!Ic~ D �xO�LVK[/�UO�~4QJO�PWQ��_efLVP4KF�N~#IsSjIsP#ef�v� Z Is[4I Z �I]^2SVLV\]OdQJLjefP2KYIcK<Q�LV�T^!e Z QJO�PRQ��
	��
^	��ic$?it�u�


�� K�� & � * (0�)*/, � � ,
./) ( 0SV���� *	) M , +�� *���� ( ����&�� �"!
� ef~ Z SjIcKY^ Z LVKJIcK3[#Ip^;I Z !ge Z �xO�P4\aIcK D ~4Pj�<Ic~i[#Ip^2O Z O��l�I]Q Z IcK Z I]^ Z �IcK<IcPRQJOdQJL&!�[#IcKFK*LV�v~2SVOdQJLjefP4K\ae n~#Q<Ic~2K<IcK�IcP@\]O�S|\]~4S�O �I]QR�I \*�4efLVKJL�� � ef~ Z e��2Q<IcP4L Z ~2P#ItK £NPRQJ�!�IcK<IzI]Q�~2P#I��Tei£�IcP4P#IlO�\]\aI]^4QJOd�2SVI DefP8IcKJQJLV�TIT�R~4I#� > ��$@�O��?ic$ Z �I]^2SVLV\]OdQJLVefP4KmK<efPRQsP��Ic\aIcKJKJO�L Z IcKc���pO�P4Km~4PB^ Z Ic�xLjI Z Q<Ic�T^2K D efP � O�I]QJ~4[2LjI Z SjIcKm[#Ic~#� ^ Z Ic�_LjI Z KmP4L � IcO�~��B[4IT^2O Z O�SVS��IcSVL|KJ�TI�IcP8Ia�#\]SV~4O�PRQ>\aIcSV~4L�\aefP4\aI Z P4O�PWQvS��UO�P4O�S £�K<I[#I�K<IcP4KJLV�2LVSVLjQN�I �H[4efP4\ � G > it�u� ��IcK�^!I Z !we Z �_O�P4\aIcK1IcP Q<I Z �TIcK6[#IvQ<Ic�_^2K�I]Qp[/�%I _ \]O�\]LVQR�I Z IcS|OdQJL � IK<efPRQ�[#efP2P��I]IcK�[4O�P4K�SVO �4�f~ Z I���� �$�#> ��$C�u�A�pO�P4K1\aIcKFQ<IcK<QJK D SjIsP#ef�v� Z Is[#Is^ Z eN\aIcK*K<Ic~ Z KYIcK<Qz�I]�fO�S�O&%('�)/X D O � Ic\*% SjI_P#ef�v� Z Ix[4IT^ Z e�\aIcKJKJ~4K�� �  pI]Q+)/XpSjIxP4ef�>� Z I_[#I_^ Z e�\aIcKJKJ~2KsSu�I]��I Z K>[2O�P4K\u�4O��R~4IF^ Z e�\aIcKJKJ~4Kn� �  u�C�oOs�_O�\*�2LVP#IF~#QJLVS|LVKR�I]I3^!ef~ Z SjIcK�Q<IcK<QJK�IcK<Q�SjI3 ��� � � �p[4~ �Y ) 8c � �Om�-O�K<I

[#IiP4e�Ic~4[  -,p$ �O i�.B^ Z eN\aIcK*K<Ic~ Z K �����B�-� �B� �u� ` P#IiK*LV�v~2SVOdQJLjefP \aef�T^!e Z QJO�PRQ{��$ Z �I]^2SVLV\]OdQJLVefP4K^!I Z �TI]Qm[/�UO � efL Z SjI�\aef�T^!e Z Q<Ic�TIcPRQm�fSje��2O�S�[4~BK0£�K<Qa�Ic�TI_^!ef~ Z SjI�� Ic~B[#I�^2O Z O��z�I]Q Z IcKs~#QJLVS|LVKR�I��X�oO[4L|K<Q Z Lj�2~4QJLjefP O�~4Q<ef~ Z [#I_S|Oi�Te>£�IcP2P#I_^!Ic~#QsO�Sje Z K nI]Q Z I�O�P4O�SY£NKN�I]I D \aI��N~4L�\aefP4K<QJLjQJ~4Ix~4P Z �IcKJ~2SjQJOdQ[#ITSVOt[E£�P4O��_LV�N~#I�[4~ K £NK<Q]�Ic�TI��1�pO�P4KmSVI�\]O�Kpe	�~/� > ��$ D S �U~#QJLVSVLVK*OdQJLjefPi[4~ ^2O Z O�SVS��IcS|LVKJ�TIl�O�� Z O�LVP�2P [4efP4P#IqSVO ^!efKJKJLV�2LVSVLjQN�I [/�%Ia�N^-SjefLjQ<I Z ^2SV~2Kt[4I8^ Z e�\aIcKJK<Ic~ Z Kl�N~#IqSjIqP4ef�>� Z Iq[#I Z �I]^2SVLV\]OdQJLVefP4K]� l�IcO�P4�TefLVP4K1efP \aefP4K<QJOdQ<I��R~#I�S��%I _ \]O�\]LjQN�I Z IcSVOdQJL � IvIcK<Q�^-SV~4KZ!HO�Lj�2SjIsSVe Z KJ�N~#I>S��%efP ~#QJLVSVLVKJIp[4I�$ �OxCQJ� Z IcO�[4K �h �Lj�f~ Z I �����u� � O Z Ia��Ic�T^2SVIT^;ef~ Z ��$l^ Z eN\aIcKJKJIc~ Z K D efP Z I]�fO Z [#I�S|OlKR�Ic�R~#IcP2\aI�K<ef~4S|Lj�fP��I]I[4O�P2KTSjI / Od�2SVIcO�~ O � Ic\&%0'�)/X > ��$1' idkWi�.2'�$NkXB2'>C#�l�
IcK Z �IcKJ~4SVQJOdQJK_�TefPRQ Z IcPWQ_�N~#IlSjIl\ae�[#IIa�#\]SV~4KJL � Ic�TIcPWQ$� �  :IcK<Q�^2S|~4K:^;I Z !ge Z �xO�PWQ��N~#IFSjIF\ae�[#IF�2£N� Z L|[#I�� � O Z \aefPRQ Z I D S|Op^ Z e�� Z O��_�xOdQJLjefP�3£R� Z LV[#I�^!I Z �TI]Qm[/�U~#QJLVS|LVK<I Z ic$�Bz^ Z e�\aIcKJK<Ic~ Z KmSje Z KJ�N~#I3� > ��$tI]Qs^!I Z �TI]Qm[#efP4\T[	�UO � efL Z ^-SV~4Kp[#I^ Z eN\aIcKJKJIc~ Z K:�R~#IY[#I Z �I]^2SVLV\]OdQJLVefP4K]� �oO�^ Z e�� Z O��_�_OdQJLVefP��3£N� Z LV[#I�^;I Z �TI]Q:[4I�^2O Z O�S|Su�IcSVLVK<I Z �2P#Ic�TIcPRQS��UOd^2^2SVLV\]OdQJLjefPl[4IsQ<IcSVSjI�!HO54\aefP �N~/�U~4P#IsK*LV�v~2SVOdQJLjefPlK]�%Ia���Ic\]~#Q<IvIcPMB?i]K�KJ~ Z .DCx^ Z eN\aIcKJKJIc~ Z K3I]QV�-� D �DKKJ~ Z ic$�BT^ Z e�\aIcKJK<Ic~ Z K]���IcKq[4L Z Ic\aQJL � IcK766^!IcP�� � O � ef~#Q<I [#efP4\ ~4P�^2O Z O�SVS��IcS|LVKJ�TI �O�� Z O�LVP��2P�O�~ K*LV�v~2SVOdQ<Ic~ Z ��
IB^ Z Ic�_LjI Z P4L � IcO�~ [#I ^2O Z O�SVS��IcS|LVKJ�TIB\ae ZJZ IcK<^!efP4[��O SVO@^2O Z O�SVS��IcS|LVKJOdQJLjefP [#I8SVO@�;ef~2\]SjI K*~ Z SjIcKSVO Z*� IcKi\aef�T^ Z IcP2O�PWQlQR£R^2L|�R~#Ic�_IcPWQl[#IqP#ef�v� Z Ic~2K<IcKzLjQR�I Z OdQJLjefP4K �w^-O Z Ia�NIc�_^2SjIq$�' i7���B[4~ Z O�PRQS��'�I]^2L��]eRe�QJLjI �u�1��IcKpK<Q Z ~4\aQJ~ Z IcK6[4I�[#efP2P��I]IcK6~4QJLVSVLVKN�I]IcKp[4O�P4K6\aI]Q<Q<IT�!ef~4\]SjI�^!Ic~ � IcPWQ nI]Q Z I�^2O Z QJOd�:�I]IcK
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1 tâche OpenMP 2 tâches OpenMP
3 tâches OpenMP 4 tâches OpenMP

|�}�~����C� �.-<� � IcKJ~ Z IcK�[#I�Q<Ic�T^-K�I]Q�I _ \]O�\]LjQR�I Z IcSVOdQJL � I6KJ~ Z  ���� � � ��  ,6$J�$� > ��$C�X�WefPtO�%
^ Z e�\aIcKJKJ~4KT� �  D )/X�^ Z eN\aIcKJK*~4K�Su�I]��I Z K�[2O�P4K�\*�4O��N~#IF^ Z eN\aIcK*KJ~4KT� �  D K<efLjQ�dM> %/'�)/X	^ Z eN\aIcK*K<Ic~ Z K
� Z nO�\aI �O8SVOB^ Z e�� Z O��_�_OdQJLjefP IcP �@�Ic�TefL Z Ii^-O Z QJOd�o�I]I��

� L3P#ef~2KT\aefP4KJLV[
�I Z LVefP4KT~4P#I � I Z KJLVefPx� �  
�Ic�R~4L � O�SjIcPRQ<I D \aIcSVO>IcP#��IcP4[ Z I Z O�LjQ5~4P_K*~ Z \ae n~#Q�[4I�\aef�_��~4P4LV\]OdQJLjefP_^;ef~ Z Q Z O�P4KJ�_I]Q<Q Z I�\aIcK
[#efP4P
�I]IcKIcPWQ Z IvSjIcK3^ Z e�\aIcKJK<Ic~ Z K]�

�6Il^2SV~4K D SjIzQ<Ic�T^2KT[#Il\]O�SV\]~2S�^-O�KJKR�Ii[4O�P4K�\aI]Q<Q<Ii�!ef~4\]SjI Z I]^ Z �IcKJIcPWQ<IlIcP �Tei£�IcP4P#I#B?i��
[4~ Q<Ic�T^2K [#IM\]O�SV\]~4SsIcP KN�Ic�N~#IcPWQJLVIcSsX = +,/ � �oO�SjefLs[	� � �_[2O��4Sp^!efK<IM~4P#IqS|LV�_LjQ<I �O�S��UO�\]\ Z efLVKJK<I ��TIcPWQ6[#I � LjQ<IcKJK<Iv[4~#I��OxS|O�^2O Z O�SVS��IcSVL|KJOdQJLjefPi[/�U~2Pl^ Z e�� Z O��x�TI>�N~4L/\aef�T^!e Z Q<Iv~2P#Im^2O Z QJLjIvK<Q Z LV\aQ<I ��TIcPWQpKN�Ic�N~#IcPWQJLVIcSVSjI�� � efLjIcPRQ�GX=:+,/mSVO"! Z O�\aQJLjefP [4~ Q<Ic�T^2Kp[/�%Ia���Ic\]~4QJLjefPB\ae ZJZ IcK<^!efP4[4O�PRQ��OtSVO�^2O Z QJLjIKR�Ic�R~#IcPRQJLjIcSVSVI D d�SjI1P4ef�>� Z I1[#I1^ Z e�\aIcKJK<Ic~ Z K�~#QJLVSVL|KR�IcK D10 S��%I _ \]O�\]LVQR�ImI]Q32 ;E+-+,4�6*; SjI6K<^!I]Ic[4~#^ D efPzOY�

2 ;t+:+,4�6*; f i
G =:+,/ `?� i65YG = +,/ ��7;d f i

G =:++/ 0 f i
dzG =:+,/ ` � i65YG = +,/ � f i

dzG =:++/ @
��O�^2O Z QJLjI�KR�Ic�R~#IcPRQJLjIcSVSVI Z I]^ Z �IcK<IcPWQ<I i
�v� [4~ Q<Ic�_^2K1[	�U~4P#I Z �I]^-SVLV\]OdQJLjefP [4O�P4K6SjIv\]O�Kp^ Z �IcK<IcPWQ D SVO�;ef~2\]SjI1IcKJQY[
�Ic\aef~4^
�I]I>IcP )/X��2SVeN\]K]� � O Z Od^4^2SVL|\]OdQJLjefP�[4IpS|OvSjefL![/� � �_[4O��2S D efPlO 0 f F

��� F $ 3e4 8 ��� � F �^;ef~ Z )/X >�$ D efP O 0 f BDC[� I]Q6^!ef~ Z )/X0> C D efP O 0 f .DCv�t� � Z �Ic\]L|K<efP4K6�R~#I�\aI]Q<Q<I_SVLV�_LVQJO �QJLjefPBP/�ULV�T^2S|LV�R~4I>�R~4I�SjI�^2O Z O�S|Su�IcSVLVKJ�TI�[#I�^ Z Ic�_LVI Z P4L � IcO�~ I]QmP#efPB^-O�K6\aIcS|~4Lo[4I�KJIc\aefP4[8P4L � IcO�~/��
IcKtI _ \]O�\]LjQR�IcK K<efPRQl[#IcKlSVLV�xLjQ<IcKxKJ~4^
�I Z LjIc~ Z IcK D I]QlSjIcKtI _ \]O�\]LjQN�IcK e��2K<I ZJ� �I]IcKi\ae ZJZ IcK<^!efP4[2O�PWQ<IcKK<efPWQvKJ~ Z SVOv �Lj�f~ Z I ���R� 6pPq\aefP4KJQJOdQ<I��N~#I_S��%I _ \]O�\]LjQN�It[��Ic\ Z e n 9 QsQ Z �IcK � LjQ<I�Sje Z KJ�N~#ITSjI_P#ef�v� Z I_[#IQJ� Z IcO�[4K 66^!IcP�� � O�~#�f�_IcPWQ<I7�H\d�%IcK<Q � �O � [4L Z I )/X��u� 6mPvO � �I Z L8�
�I
[/�UO�~4Q Z I�^2O Z Qo�N~#I�SjIcKo^!I Z !we Z �_O�P4\aIcK[/� 66^!IcP�� � KJefPWQ�Ia�#O�\aQ<Ic�TIcPRQ�KJLV�_L|SVO�L Z IcK��Op~4P4I
LV�_^2Su�Ic�TIcPRQJOdQJLjefPTO � Ic\3[#IcK�QJ� Z IcO�[4K � 6 �  +:�^!ef~ Z\aI]Q<Q<IzOd^2^2SVLV\]OdQJLjefP	�<��O SjefL
[/� � �x[4O��4S�Ia��^2SVLV�N~#Ix\aef�_^2SH�I]Q<Ic�TIcPRQ_SVO [
�Ic\ Z efL|KJKJO�P4\aIz[#I�S �%I _ \]O�\]LjQR�I!gefP4\aQJLVefPi[#I�)/X��
�	I_Q<Ic�_^2K>�_L|P4LV�_O�S�[/�U~4P4I_KJLV��~4SVOdQJLjefP8\ae n~#Q<Ic~2K<I�KJ~ Z S��% ���� � � �zQ<ef�>�!Ix[4I�$�Bl�_LVPN~#Q<IcK

KJ~ Z ic$�B ^ Z e�\aIcKJK<Ic~ Z Kv^!ef~ Z SVO K*LV�v~2SVOdQJLjefPM[
�I]Q<I Z �_LVP4LVKJQ<I8�Ohiz�_LVPN~#Q<Ix^!ef~ Z SVO KJLV��~4SVOdQJLjefP@K<Q<e �\*�4O�K<QJL|�R~#I �HO � Ic\3% > ��$Nk�)/X >BC[�u� ��Oz� �I]QJ�#e�[#I�e�� Z I�[4efP4\�~4P O � O�PRQJOd��I�L|�T^!e Z QJO�PWQp[4~ ^!efLVPWQ[#I � ~#Iz[#IcKvQ<Ic�T^2K�[#Iz\]O�SV\]~4S��	�6O�P2K�\aI]Q<Q<IiOd^2^2SVLV\]OdQJLjefP D SjIt^2O Z O�SVS��IcSVL|KJ�TIx[#Iz[#Ic~��#L��Ic�TIzP4L � IcO�~e�� Z IT[#I��TIcLVS|SjIc~ Z IcK3^!I Z !we Z �_O�P2\aIcK6�N~#I�\aIcSV~4L:[#I�^ Z Ic�_LjI Z P4L � IcO�~/�W���UO�~#Q Z I�^2O Z Q D efP Z Ic�_O Z �R~#I�R~#ITSjI�^2S|O�\aIc�TIcPWQs[	�U~4PBP#ef�>� Z ITLV[#IcPRQJLV�R~4I�[#I Z �I]^2S|LV\]OdQJLjefP4KmKJ~ Z \u�4O��N~#IT^ Z e�\aIcKJKJ~4KK� �  6KJ~ _ QIcP8�o�IcP��I Z O�Sp�O �Ic�N~4LVS|Lj� Z I Z SjIcKm\u�4O Z ��IcK]�
�
Z �Ic\]LVK<efP2Ks�R~4I_SjIcKs\aef�_��~4P4LV\]OdQJLVefP4KK� �  mK<efPWQs~4QJLVSVLVKN�I]IcK

IcKJK<IcPRQJLjIcSVSjIc�TIcPRQ �OB[#Ic~�� Z I]^ Z LVK<IcK�[4O�P4K�SjIlKJL|�v~4S|OdQ<Ic~ Z ��^ Z Ic�_L��I Z Ic�_IcPWQ�^!ef~ Z IcP4\]SjIcP4\u�#I Z S��ULVP2L �QJLVO�SVLVKJOdQJLVefP [#IcK1�o�IcP��I Z OdQ<Ic~ Z KsO�S��IcOdQ<efL Z IcKmKJ~ Z SjIcK�^ Z eN\aIcK*K<Ic~ Z K �H�R~2O�KJL � LVP4KJQJO�PWQJO�P
�I � D O�~M�2P4O�S	^!ef~ Z
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Z �IcO�SVL|K<I Z SVOBK0£�PWQJ�/�IcKJI [#IcK Z �IcKJ~4SVQJOdQJK]���	IcKT\aef�x�v~4P2LV\]OdQJLjefP4KTK<I Z �Ic[2~4LVK<IcPRQ_[#efP4\q�O8SVO Z �Ic[4~2\aQJLjefPKJ~ Z ~4Pl^ Z eN\aIcKJKJIc~ Z [#I>S �U�4LVK<Q<e Z L|�R~#Im[#I>Q<ef~#Q<IcK1SVIcK Z �I]^2SVLV\]OdQJLVefP4KF[#IsQJO�L|SVSjI���.�. & ��"2e�Q<QJO�PWQJK]� � O ZIa��Ic�T^2SjI D Sje Z K*�R~#I�S��%efP K<Iv^-SVO�\aI�[2O�P4K1SVIv\]O�K )/X0> i�O � Ic\T~4P4IvKJLV��~4SVOdQJLVefP \ae n~#Q<Ic~4KJI�I]Q�� ^ Z e �\aIcKJKJIc~ Z K D SjIcKpQ<Ic�T^-K6[4I�\aef�x�v~4P2LV\]OdQJLjefP4K Z I]^ Z �IcK<IcPWQ<IcPRQsO�~B^2SV~2Keid� �[� [4~ Q<Ic�T^-Km[/�%Ia���Ic\]~#QJLVefP
Q<e�QJO�S��X�	IcKF\aef�x�v~4P2LV\]OdQJLjefP4KFP4I Z I]^ Z �IcK<IcPRQ<IcPWQ6\]SVO�L Z Ic�_IcPWQ3^2O�K�~4Pl��ef~4Sje�QF[	� �I]Q Z O�P#�fSjIc�TIcPRQ]���e Z KJ�N~#I1S �%efPx~#QJLVS|LVK<IFSjI�K*LV�v~2SVOdQ<Ic~ Z O � Ic\ �#>��?ic$ D efP�e��4QJLjIcPRQ�SjI6K<^!Ic\aQ Z I1[4IcK � O Z LVOd�2SjIcK�[#IK<e Z QJLjI��1�	IT\ae n~#QmIcPBQ<Ic�T^-KpIcK<QsP4OdQJ~ Z IcS|SjIc�TIcPRQ1^2S|~4KpLV�T^!e Z QJO�PRQ D �_O�L|Km\aIcSVOt^;I Z �TI]Qm[/�UO � efL Z [#IcKLVP !ge Z �xOdQJLjefP4K�^2S|~4K5^ Z �Ic\]L|K<IcK�K*~ Z SVO�!ge Z �TI1[#I1SVO>SjefL-[#I1[2LVK<Q Z Lj�-~#QJLjefP�[#IcK
[4L2���I Z IcPWQ<IcK � O Z LVOd�2SjIcK�[#IK<e Z QJLjIcK]�
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�oO \aef�>�-LVP4O�LVK<efP�[#IcKl[4Ic~�� ^ Z Ic�xLjI Z KzP4L � IcO�~���[#IB^2O Z O�SVS��IcS|LVKJ�TI O �I]QN�I [��Ic\ Z LjQ<I�� 6pP � O�_O�L|PWQ<IcP4O�PRQsLVP4K*LVK<Q<I Z KJ~ Z S��U~#QJL|SVLVKJOdQJLjefP KJLV��~4SjQJO�P
�I]I_[4IcKm[#Ic~��#LH�Ic�TITI]QmQ Z efLVKJL��Ic�_I_P4L � IcO�~�� D I]QsefPIa�#\]SV~#Qp[#efP4\�SjI>^-O Z O�SVS��IcSVLVK*�TIt�Ot� Z O�LVP �2P � )/X0> it�u� �	I�P#ef�v� Z I�[#I>^ Z eN\aIcKJKJIc~ Z K1IcK<Qm[#efP4P
�I�^2O Zd > � G+'-%8� 6pP8[4LVKJQ Z Lj�2~#Iv\j£N\]SVL|�R~#Ic�_IcPWQmSjIcKpKJLV��~4SVOdQJLVefP4K1K*~ Z SjIcKpIcP4K<Ic�v�2SjIcKp[#I�^ Z e�\aIcKJK<Ic~ Z K]��Y�2O��R~#It� Z ef~#^!It[#I�^ Z eN\aIcK*K<Ic~ Z K�P/�%IcK<Q�^2O�Kj!ge Z \-�Ic�TIcPRQ Z IcK<^!efP4K*Od�2SjI�[2~@� nIc�TIlP#ef�v� Z It[#IzKJL ���~4SVOdQJLjefP2K]� ��Ov �Lj�f~ Z I\��BzLVS|SV~4K<Q Z I�SjIcKp^!I Z !we Z �_O�P4\aIcKp^!ef~ Z [#Ic~��BO�P4O�S £�K<IcKm[#I_K<IcP2KJLj�2LVS|LjQR�I>^!ef~ ZSjIcK*�R~#IcS|SjIcK�� >Ni<��ef~��?> C0id�
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[/�%Ia���Ic\]~#QJLVefP�I]Q
I _ \]O�\]LjQN�I Z IcS|OdQJL � I1[#I6[#Ic~��xO�P4O�SY£NK<IcK
[#I6K<IcP4KJLj�-LVSVLjQN�IFO � Ic\� > i<�TI]QV�^>tC0i��2efPiO.d > � G-'2% ^ Z eN\aIcKJKJIc~ Z KFO � Ic\��#> ��$

��I1P#ef�v� Z IF[4IF^ Z e�\aIcKJK<Ic~ Z K5[4O�P4K5~2PT� Z ef~#^!I3IcK<Q
O�~_^2SV~2K���$s\]O Z � > ��$mI]QUd f ��� � L|P4KJL
SjI6P#ef�v� Z I�[#I1^ Z e�\aIcKJK<Ic~ Z K�~#QJLVS|LVKJOd�2SjIcK:IcK<QYO�~�Q<e�QJO�S � G ' � �HSjIcK�\aefPl�2�f~ Z OdQJLjefP4K
LV�T^!efKJK*Lj�2SjIcK�K<efPRQP#e�QN�I]IcK6^2O Z ~2PlKJLj�fP#Is�TefL|P4K3[4O�P4KFSVIcK

/ Od�-SjIcO�~�� �u� �	e Z KF[	�U~4P#IsKN�I Z LjIv[#IK��KJLV��~4SVOdQJLjefP4K D efP P#e�Q<I�N~#I>SjIcKFQ<Ic�T^2KF[/�%Ia���Ic\]~#QJLjefP K<efPRQ�Od^4^ Z e ��L|�_OdQJL � Ic�TIcPRQ�[4L � LVKN�IcK3^-O Z [#Ic~��lSje Z KJ�N~#IsSjIsP4ef�>� Z I>[#I^ Z eN\aIcKJKJIc~ Z K�[4ef~#�2SjI����f~4KJ�N~#Iv$	��.x^ Z e�\aIcKJK<Ic~ Z K D SVIcK1KJL|�v~4S|OdQJLjefP4K Z �I]IcSVSVIc�TIcPWQp\ae n~#Q<Ic~4KJIcK1efPRQp~4P#IQ Z �IcK3�!efP4P4I1I _ \]O�\]LVQR�I>^2O Z O�SVS��IcSjI���efPl\aefP4\]S|~#Q3�R~#ImS��UL|�T^2S��Ic�TIcPRQJOdQJLjefPtIcK<QYIa�NQ<IcP2KJLj�2SjI����
I]^!IcP4[4O�PRQefP ^!Ic~#QTK<Ii[4Ic�_O�P4[#I Z ^!ef~ Z �N~#efLYS��%I _ \]O�\]LVQR�I K<Ic�v�2SjIi�TefLVP2[ Z IzSje Z KJ�N~#IM� > C0ilI]Q � G > i�.N�� ~4^4^!efK<efP4K��N~#I�SjI! cIc�T^2Kp[/�#"W���Ic\]~#QJLVefP [	�U~4P#I%$/�I]^2SVL|\]OdQJLjefP � O Z LVIv^!Ic~ O�~#Q<ef~ Z [#I�SVO � O�SjIc~ Z X'&)(���oO \aef�_^2SjIa�#LjQR�IiKR�Ic�R~#IcPRQJLjIcSVSVI�IcK<Q_O�SVe Z K�� ' � 'qX'&)(��5��OB[4LVK<Q Z Lj�2~#QJLjefP@\j£N\]S|LV�R~4I�[4~ Q Z efLVK*LH�Ic�TIP4L � IcO�~�[#efP2P#I�~4P_\ae n~4Q�^2O Z O�SVSH�IcSjI�[#I8d '+*u� 7 � G-, 'Z�$� ':X.&/( 7 % �u� 6pPx[
�Ic[4~2LjQ�O�Sje Z K��N~#I1S��%I _ \]O�\]LjQR�I
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QJ���I]e Z LV�N~#IFIcK<Q5�!e Z P
�I]I�^2O Z � 7 � � G ' *u� 7 � G-, �u�[��e Z KJ�N~#Im� >tC0i D&� G0> i�. D S �%I _ \]O�\]LjQR�I�^2O Z O�SVSH�IcSjIF[#efLjQO�LVP4KJL nI]Q Z ItLVPl!c�I Z LjIc~ Z Ii�O#B	��� ^-O Z \aIx�N~#I_SjIcKm� Z ef~4^;IcKm[4IT^ Z e�\aIcKJK<Ic~ Z Kp^ Z IcP4P#IcPRQmIcPq\*�2O Z ��Ix~4PP#ef�>� Z I�[4I�K*LV�v~2SVOdQJLjefP4K1[4L2���I Z IcPWQ]� �5�U�3£N^;e�QJ�/�IcKJI_�R~#I�SjIcK6Q<Ic�T^2Km[	�%Ia���Ic\]~#QJLjefP2Km[#IcKpKJLV��~4SVOdQJLjefP4KK<efPWQmLV[4IcPWQJLV�N~#IcK6IcK<QmOd^4^ Z ec�#LV�_OdQJL � IT�_O�LVK6Ia��^2SVLV�N~#I�O�LVP4KJL:SVO��2O�LVKJK<I�[#IcK6^!I Z !we Z �_O�P4\aIcKpSje Z K*�R~#I�^>tC0i D&� G0> i�.N�ac�PT�:�IcP
�I Z O�S-\aI]^;IcP2[4O�PWQ D SVIF\aef�T^!e Z Q<Ic�TIcPRQ�[#IcK�[#Ic~��#L��Ic�TI3I]Q5Q Z efLVKJL��Ic�TIFP4L � IcO�~��[#I�^2O Z O�SVS��IcSVL|KJ�TI�IcK<QmQ Z �IcKsKJOdQJLVK�!wO�LVK*O�PWQ]� ` P#ITO�P4O�S £�K<IT[#ITK<IcP4KJLV�2LVSVLjQN�I�\ae n~#Q<Ic~4K<I#��� > C0it�6P#IT[#I �
�_O�P4[#I��N~#I ic$>�_L|PR~#Q<IcK�KJ~ Z $	��.v^ Z eN\aIcKJKJIc~ Z K]����e Z KJ�N~#I�SjIcK�Q<Ic�T^2K
[/�%Ia���Ic\]~4QJLjefPz[#IcK Z �I]^2S|LV\]OdQJLjefP4KI]Qv\aIcSVSjIcKv[#IcKsKJL|�v~4S|OdQJLjefP4K � O Z LjIcPRQs^!Ic~ D SjIcKm^-O Z O�SVS��IcSVLVK*�TIcKm[#Ix[#Ic~#��L��Ic�TI�I]QsQ Z efLVK*LH�Ic�TI�P4L � IcO�~��efPWQ�S|OT� nIc�TIv�N~4O�SVLjQN�ImI]QF^ Z eN\]~ Z IcPWQF~2P#Im�!efP4P#ImKJ\]O�SVOd�2L|SVLjQR�I��
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� IcSjefPzSVO�� Z O�LVP4I6�N~#IpS��%efPl\*�#efL|KJLjQ
^;ef~ Z LVP2LjQJLVO�SVLVKJI Z SjIp�o�IcP��I Z OdQ<Ic~ Z O�S��IcOdQ<efL Z Is[4~zKJLV��~4SVOdQ<Ic~ ZK<Q<eN\u�4O�K<QJLV�N~#I D SVOs�Tei£�IcP4P#I�I]Q
SVO � O Z LVO�P4\aI �2P4O�SjIcK�\*�4O�P#��IcPRQ]�E� O�LVK�IcSVSjIcK � O Z LjIcPRQ�[/�UO�~4QJO�PWQY�TefLVP4K�R~#ImSjImP#ef�v� Z I���[#I Z �I]^2SVLV\]OdQJLVefP4KYO�~#�f�TIcPRQ<I�� �	ImQJ�
�I]e Z �Ic�TI>[4IpS|O�S|LV�_LjQ<I6\aIcPWQ Z O�SVIsOd^4^2~4LjI6\aI]Q<Q<I
Z Ic�_O Z �N~#I��3SVOMSVefL6[4I SVO �Tei£�IcP4P#I�� [#I/� � O Z L|Od�2SjIcKtLVP4[
�I]^!IcP4[4O�PRQ<IcK�� � [#IB� nIc�TIqSjefL �H[#I
�Te>£�IcP4P4I % I]Q3[#I � O Z LVO�P4\aI��

G ��\aefP � I Z ��IsIcPlSjefL � I Z K3SVO�SjefL? 1e Z �_O�SjI	��� %8k�
� 
 �u� 6pPzLV[4IcPWQJL&�2I
� � �OBS��U~4P#Il[#IcKTK<e Z QJLjIcKT[4~ KJLV��~4SVOdQ<Ic~ Z O�~ Q<Ic�_^2K�X�> ��.�. � ef~ Z K�^!ef~ Z SVO Z �I]^2SVLV\]OdQJLjefP ( D ^2O ZIa�NIc�T^-SjIsSjIsP#ef�v� Z Im[#Im^2O Z O�KJLjQ<IcK]� ���UOd^ Z �IcK6SjImQJ�
�I]e Z �Ic�TI D S�� �Ic\]O Z Q � Q�£N^!Iv[#IsS|OTSjefL/[#IsSVO��Tei£�IcP4P#I[4LV�_LVPN~#I5IcP ���	�� � 6pP�\aefP4K<QJOdQ<IF\aI]Q<Q<I Z IcS|OdQJLjefP�IcPv^ Z OdQJLV�N~#I
K*~ Z SVIcK<�2�f~ Z IcK:^ Z �Ic\2�Ic[#IcPRQ<IcKo�dSje Z K*�R~#I� IcKJQi�v~4SVQJLj^2SVL��I ^2O Z C �$� > .DC�� � > $	��.C� D S��'�Ic\]O Z Q � QR£R^!IM[4IBS|O �_e>£�IcP4P#I8IcKJQJLV�@�I]IqIcK<QOd^4^ Z e ��LV�xOdQJL � Ic�TIcPRQs[4L � LVKR�Iv^-O Z [#Ic~��!�W�oOzKJLV��~4SVOdQJLjefPB[#efPRQmK<efPWQsL|KJKJ~#IcKpSjIcKm\aef~ Z �;IcKp\]L � [4IcKJKJ~4K\ae ZJZ IcK<^!efP4[q�O�~4Pz\]O�K3^!ef~ Z SjIc�N~#IcS!SVO � O Z LVO�P2\aIp[4IcK Z �IcKJ~4SjQJOdQJKZ�-P4O�~��xIcK<Qt�IcSjI � �I]I���6pPz[
�Ic[4~2LjQ3�R~#I[4O�P4K6SjIv\]O�K6�o�IcP��I Z O�S D efP O�~ Z OtLVPWQN�I Z nI]Qx�O �#�NI Z � �Ox^2SV~4K1[#I�$	��.�KJL:S��%efP KJef~4�4O�LjQ<I�~4P#Is^ Z �Ic\]LVKJLjefP\ae ZJZ Ic\aQ<IvK*~ Z SjIcKFK<e Z QJLjIcK]�


�� !���� � ( 0�� O���+!) ( 0
�	IcK@^!I Z !ge Z �_O�P4\aIcKqIcP Q<Ic�T^2K [4~ KJLV��~4SVOdQ<Ic~ Z KJQ<eN\u�4O�K<QJLV�N~#I [4I � O�P4\aIcPRQ \aIcSVSjIcKM[2~ KJL �

�v~4S|OdQ<Ic~ Z [
�I]Q<I Z �_L|P4LVK<Q<I [2O�P4KqSjIcK@KJLjQJ~4OdQJLjefP2K8�R~4Lx�Te�QJL � IcPRQ@\aI]Q<Q<I �I]QJ~2[#I D IcP ~#QJLVSVLVK*O�PWQ8~4P#I
O�~#Q Z I_� �I]QJ�#e�[#I_[#IT\]O�SV\]~4S �W�p~B^!efLVPRQ6[4I � ~#IT�N~4O�SVLjQJOdQJL&! D SVOz�@�I]QJ�#eN[4I_K<Q<eN\u�4O�K<QJLV�N~#I�!wef~ Z P4LVQ1IcPKJ~#^4^2S��Ic�_IcPWQF[#IcK1K<^!Ic\aQ Z IcK�[4IcKFK<e Z QJLjIcK1[4~iKJL|�v~4S|OdQ<Ic~ Z �l��Ox^ Z e�� Z O��_�xOdQJLjefPi�3£R� Z LV[#Ip^!I Z �TI]Q�[#I
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Prises de performances sur 1 processeur d'un 
nœud SP3-WH2 375 Mhz (crête 1.5 GFLOPS)
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Routine multi_6'
DGEMM avec ESSL

Prises de performances sur 1 processeur d'un 
nœud SP3-NH2 375 Mhz (crête 1.5 GFLOPS)
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Routine multi_6'
DGEMM avec ESSL
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Prises de performances sur un processeur 
MIPS R14000,  500 Mhz (crête 1.0 GFLOPS)
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DGEMM avec BLAS constructeur
Routine multi_6'
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DTRMM  constructeur
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