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�©aKJ¡WZHKY\[RG_Y\a�WZ[Zb¡LÀ^`cKYxb�^fpÕWZH¤b¡WÍ¢¤L`Y_pÌb¡[gYªaKJPWRb pg^`aKeML`Y]G\JMa�WZ^fa´VKJPVKpRp�WZ[gY_bPS�JPONc¤b+WIb��E^faKp�WZY_bPc<{´¢¤LfY\pbP[qYËG_JMSUT¶JMpgY\c|J¡OÉS$VKL`Wg^fTKL`YªO�[gbPeMSUY_a�WZpRWgH¤b¡W�b¡[gY�Lf^`aK³PY\cCWZJMePY\WZHXY_[_ÁF�¾pgT¶Y_G_^fbPL<pqY\W�JPO�¬£)®«WIb¡eMp�bP[qYVKpqY_ctWZJÅG_[qYxb¡WgY�WZHKY\pgY�Lf^`aK³´p_Á h HK^`p�bPLfL`J§k�pRG_Y\[qWZbP^fatG_JPS¥T¶JMaKY\a´Wgp�JPO�WZHKYË¢KLfYr pqVKGIH¯b¡p�b!S b¡Wg[g^�Ä JP[b�oE^`cKY_J�G_L`^fT� WgJ j¶YªpqWZJP[gY_c pgY_TKbP[Zb¡WgY_L½rÅO�[gJMS�WgHKY©S¥bP^`a²¢KLfYPÁ3dÍb¡GIH pgVXGIHCG_JMSUT¶JMaKY_a�W1GxbPaUWZHKY\aCj¶YpqWgJM[gY\c¥^`aÅWZHKY�SUJMpqWÕj¶Y\¢KWqWZ^`aKe�S b¡aKaKY_[\{´^faKcKY\TÀY\aKcKY\a´WÍJPOÀHKJ§kêJ¡WZHKY\[ÍTKbP[qWgpÍJ¡OÀWgHKY�¢¤LfY�bP[qY�pqWgJM[gY\c<Á?}saT¤bP[�WZ^`G_VKLfbP[_{+O�[ZbPeMSUY_a�Wgp?GxbPa²j¶Yªp�WZ[q^fT¶Y_c²bPG\[gJMpqpÍS$VKL`Wg^fTKL`YRcKYlo�^`G_Y\pÍ^`a!o¡bP[g^`JMVKp�kRbxr�pÍpgJ�bPp3WgJ£JMTXWZ^`S¥^ � YpgY\LfY\G\WZY\c¯T¤b+WgWZY\[gaKp�JPOÉT¤bP[gbPLfL`Y_L,bPG_G\Y_pgp\Á
� JM[qS b¡LfL`rP{´JMaKL`rUWZHXYË}�ÆMÇ	Lf^fjX[ZbP[�r²^fa�WZY\[ZbPGlWZpRk�^½WZHCWZHXY©WIbPePp_Á54ºHKY\atWgHKYË¢¤L`Y©^fp1k�[g^`WqWZY\a<{�WgHKYË}�ÆMÇLf^`jK[Zb¡[qrÃHKbPp�WZHKYU^faXO�JP[gS¥b¡WZ^`JMaÃbPj¶JMVXW£WgHKY¥p�WZ[qVKG\WgVK[gYUJPOÍWZHKYUc¤b¡WZb|j¶Y_^`aKe�k�[g^`WqWZY\a<Á¥}saXpqWZY_bPcÎJ¡OåìqVKp�WVKpq^faKeUWZHK^`p©^fa�O�JM[gS¥b¡WZ^`JMa�WZJUO�JM[gS¥b¡W�WZHKY c¤b¡WZbCbPaKc¯WgHKY_a)O�JM[geMYlWgWg^faKe¥bPj¶JMVXWË^½Wx{Ê^`W©bPL`pgJ ^`aKG_L`VKcKY\p]WZHXYpqWg[gVKGlWZVK[gbPLN^fa�O�JM[gS¥b¡WZ^`JMaC^`atWgHKY�¢¤LfY�VXpg^faXe¥b¡TKTK[gJPTK[g^fb¡WZYËWZbPeMp_ÁF4ºHKY\a|WgHKY�¢¤LfY�^`p�[gY_bPc<{KWZHXY£WZbPeMpªbP[qYVKpqY_c WgJ�oPY_[g^½O rÅWZH¤b+WÍWgHKYªpqWZ[qVKG\WgVK[gY]JPO,WgHKYªc¤b¡WIb�G_JMa�WZbP^faKY\c¥^`aUWgHKY�¢¤LfY�S¥b¡WZGIHKY\pÍWgHKYªc¤b¡WIb�[gY+�EVXY_pqWgY_cj�rCWZHXY b¡TKTKLf^`Gxb¡Wg^fJMa,Á

ÏÍÐ�� �¿Ü1Ò?Ö£ß�Ò��
h HKY!aXYlÄEW©Wsk1JCpgY\G\Wg^fJMaKp©pgY\W©JMVXWªWZHKY GIH¤bPL`LfY_aXeMY_p©bPaKcÃ^`cKY_a�WZ^½O r�WZHKY [gY+�EVX^f[gY\S¥Y\a�WZp]WgH¤b¡W©H¤bxoMY WgJCj¶YSUY\W!^`aÎWZY\[gSUp!JPO�c¤b+WIbÃT¶JM[qWZbPjK^fL`^`WsrDb¡aKc/pgVKTXTÀJM[�W!O�JM[ T¤bP[Zb¡LfLfY\LÍbPG_G\Y_pgpÅTKb¡WgWgY_[gaXp_ÁæF�Y_GlWZ^`JMa z WZHXY_aTK[qY_pgY\a�WZp�b£TK[gY\Lf^`S¥^`a¤bP[qr TK[qJMTÀJPpZbPLKO�JM[Íb£pgYlWRJPO,S b¡[g³´VKT²WIbPeMp?WgH¤b¡W1GxbPa²O�JM[gS�WZHKYªj¤bPpq^fpÍJPONb£T¤bP[gbPLfL`Y_L¢¤L`Y©pqrEp�WZY_S|Á h HK^`pÌ^fpÕO�JMLfL`J§kRY\cCj�rCb$cX^fpgG\VKpgpq^fJMa JPO�^fSUTKLfY\S¥Y\a�WIb¡Wg^fJMa²cKYlWIbP^`Lfp_{�k�HK^`GIHCO�J�G\VKpgY\pÌJMa Wsk1J^fpqpgVKY\p_ç�WZHXY!GxbPGIHX^faKeCJ¡OÕc¤b¡WIb²O�[gJMS p�WZ[gVXG\WZVX[gY_pËWgH¤b¡WËbP[gY T¤bP[qWg^`Wg^fJMaKY\c|O�JP[©T¤bP[gbPLfL`Y_L�bPG\G_Y\pgp_{<bPaKcÃWZHXYVKpqY JPOÉ^faXHKJMSUJMeMY_aXY_JMVKp�cXY\oE^fG\Y_p_Á
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È�^fePVK[gY w çdc�e`fhg>e�i&jki`l�mon>iXe\p�i7l�qbjkr�lFjVs`iXt%lFjut`vdlwv^qxl�yzy{e�|Ijzn9|Fj9}Iykt\~
� ��� ��� �¾�U�3�9�w����x�\�Z�
ÇËaKY�JPO�WZHXY�TK[gJMjXLfY_SUp$k1YCkÌb¡a´W²WgJDbPcKcK[qY_pgp²^`p$WZH¤b+WÅJPO]c¤b¡WIbÃT¶JM[�WIbPjK^`Lf^½WsrÀçUbPG\G_Y\pgpg^`aKeDc¤b¡WZb¯O�[gJMScK^½¼,Y\[gY_a�W�TXL¹b¡WqO�JM[gSUpËbPaXcDb¡W�cK^½¼,Y\[gY_a�WËWg^fSUY_p\Á 4æY!O�JEG_VKpËJPaÃWZHKYÅ^`a´WgY_[qTK[gYlWIb¡Wg^fJMaÃJ¡OÍWgHKY!c¤b+WIbCjK^½WZp_{bPaKc»aKJ¡WÅJMa�WZHXY�TKH�r�pq^fG_bPLÌSUY_cK^`VKS WgH¤b¡W²^`p$VKpqY_c»WZJpqWgJM[gYCWgHKY_S �1WgH¤b¡W �´VKY\pqWg^fJMa»^fp$jÀYlrMJMaKc»WZHXYpgG\JMT¶Y�J¡OÉWgHK^fp�T¤bPT¶Y_[\Á
�ÌÐqÏ � Ü?Ó 
u�?Ò�Ó�
qÔ������]ÒÕß ��Ù��
}sS¥bPeM^faXYCWZH¤b¡W²rPJMV�JMaXG_Ytk�[gJPWgY)b«È¤JM[qWg[ZbPa¦TK[qJMeM[Zb¡S�WZH¤b+W¥T¶Y_[�O�JM[gSUY_c¦pgJPS¥YtG_JPS¥TKV�WIb¡Wg^fJMaKp²b¡aKck�[gJ¡WZY�WZHKY£[qY_pgVXL`WZp�WgJ¥b!¢¤L`YPÁ � J§k±rMJMVtkÌb¡a´W�WgJ¥[qY_VKpqY�WgH¤b¡W�c¤b¡WZbXÁÍQÌbPatrMJMV|cKJU^`Wg'

�/WZJ§r�YlÄXbPSUTKL`Y?^fp�eM^`oPY_a£^fa�È�^`eKÁ w Á h HK^`p�TK[gJMeP[ZbPS¾k�[q^`WgY_p<WZHX[gY_YÍ[gY\G_JM[qcKp�WZJªbÌ¢¤LfY¡Á�ÂRV�WÉ^½O´kRYÍLfJEJM³b¡WÉWZHKYR¢KLfY_p�G_[gY_b¡WZY\cÅj�r$WZHX^fp�pq^fSUTKLfYÍTK[qJMeM[Zb¡Snk�HXY_aÅYlÄ�Y\G_VXWgY_cUJMaÅcK^`¼ÀY_[qY_a�W3TXL¹b¡WqO�JM[gSUp_{+kRYR¢KaKc!WZH¤b+WWZHXY\rb¡[gY��´VK^½WZY!cK^½¼,Y\[gY\a´W²° È�^`eKÁ u µlÁ ÇËaaKYxb¡[gL`r)bPL`LåWgHKYÅTKLfb¡WgO�JM[qS¥p�WZHXY$¢¤LfY kÌbPp�^`aKcKY\Y_cG_JPS¥T¶JMpgY\cJPO�WZHX[gY_Yt[qY_G_JP[gcKp\Á/dÕbPGIH&[qY_G\JM[gc/kRbPp �ÊbPaK³¡Y_c¦JMa»jÀJPWgH/pg^`cKY_pÅj�r»bÃk1JM[gc»pgT¶Y_G\^`O rE^faXeÃWZHKY�[qY_G_JP[gcpg^ � Yt°�H¤bxoE^faKeCWgHKY![gY\G_JM[qcDpg^ � YÅbPL`pgJ�b¡W]WZHKYÅY\aKcDbPL`LfJ§k�p]WgHKYÅpqrEpqWgY_SïWgJCY+*UG\^fY_a�WgL`rÃpqVKTKT¶JM[qWË[gY\oPY_[qpgYpgY+�´VKY_a�WZ^fbPL�bPG_G\Y_pgpZµlÁ h HX^fpåpg^ � YÍkRbPpÉeM^`oPY_a�^fa�j´r´WgY_p_{´b¡aKc [qY_pqVKL`WgY_c$O�[qJMS¾WZ^`eMH�WåT¤bPGI³´^faKeXç�O�JP[åYÝÄXbPS¥TXLfYP{WZHXY p�WZ[g^`aKe²JPO � GIH¤bP[gbPG\WgY_[qpªkRbPp]bPLfL`J�G_b¡WZY\c�JMaKL`r � j�r´WZY\pªk�^½WZH|aKJ¥TKbPcKcK^`aKeK{ÊbPaKc|pgVXjKpgY+�EVXY_a�W�c¤b¡WZbkRbPp�aKJPW|bPL`^feMaXY_c�WgJ�kRJM[qcºjÀJMVXaKc¤bP[q^fY_p\Á�Â1JPWZHêWgHKYc¤b¡WZb/bPaKc¿WZHKY[qY_G\JM[gcºpg^ � Y^`aKcK^fG_b¡WZ^`JMa�HKbPccK^½¼,Y\[gY_a�Wª[gY\TK[gY\pgY\a´WZb¡WZ^`JMaKp\{¶S¥bP^`aKL`rUcKVKY�WgJ¥jK^`e¡·sY\aKcK^fbPaCoEp_Á¤Lf^½WgWgLfYl·¸Y_aKcX^¹bPa¥cK^`¼ÀY_[qY_aKG\Y_p_Áh HKY!JMaXL`r|TKL¹b+WgO�JM[qS °6^`a¯JMVK[]pgS¥bPLfL�pgbPS¥TXLfY§µÌWZHKb¡WËVKpqY_cDbUpg^fePaK^`¢¤G_bPa�WZL½rtcK^`¼ÀY_[qY_a�WËJM[qe�bPaK^ � b¡Wg^fJMakRbPpÉWgHKY�QR[gb§r$u vMy Á �]e�bP^fa�WZHK[qY_Y1[gY_G\JM[gcXpÉk1Y_[gYRG_[gY_b¡WZY\c<{PjXVXW�WgHKY_^`[Épq^ � YÕkRbPp�eM^½oMY\a!^fa�cKJMVKjXLfYl·9kRJP[gcKp\{aKJPW$^faæj´r´WgY_p_{?pqJbPL`LÍcKb¡WIb|^`WZY\S¥p£k1Y_[gY T¤bPcKcKY\c�WZJ��|j�rEWgY_pÅL`JMaKeKÁ))JM[qY_J§oMY\[_{3WgHKY [qY_G_JP[gc�L`Y_aKePWgH^faXcK^fG_b¡WZ^`JMatbPTKT¶YxbP[qp©JMaXL`rtb¡WªWZHXY j¶Y_eM^`aKaK^`aKe²JPO?Yxb¡GIH¯[gY\G_JM[qc<{Êk�^`WZH)pgJMSUY£G_JMaXpqWIb¡a´W©T¤b¡WqWZY_[qaÃb¡WªWZHXYY_aXc<ÁÍÈ�^fa¤b¡LfL`rP{�WZHKY�¢¤L`Y£bPLfpqJÅY_aKcKY\c|k�^½WZH|b!G_JPVKTKLfY�J¡O3bPcXcK^`Wg^fJMa¤b¡LÀcKJPVKjKLfYÝ·¸k1JM[gcXpÌWZH¤b¡W�cX^fctaKJPW�pqY_Y_SWZJ²j¶Y£cKY_T¶Y_aKcXY_a�W©JPa)^½WZp�G_JPa´WgY_a�WZp\Á
� J§k ^fS¥bPeM^`aKYCWZHKb¡W�b«G_JML`LfYxb¡eMVKYtpgY\aKcKp rPJMVêpgVXGIHºbÎc¤b¡WZb«¢¤L`YP{�bPaXc�Y\oPY_a¿WZY\LfL`p²rPJMV�k�H¤b+WC^`W

z



= other control information

1 3.14159abc 3.14159abc2 3.14159abc3

1 3.14159abc 3.14159abc 3.14159abc2 3

abc 3.141592 abc 3.1415931 abc 3.14159

PC

Sun

Cray

= record size

È�^`eMVK[gY u çLg��zy t��Ne�i^qxlFjkv s`iXt%lFjut���� f jkr'tCn>i%e&p�i`l�q��zm�g�� p�~
	�~

G_JPa´WZbP^faXpRb¡WÕWgHKY]pqJMVK[qG_Y©L`Y\oPY_LÉ°6^ Á Y¡ÁMWZHK[qY_Y©[qY_G\JM[gcKp\{�Y_bPGIH k�^½WZH¥bPa ^`a´WgY_eMY\[_{Eb�WgHK[gY\Yl·¸GIH¤bP[Zb¡G\WZY\[1p�WZ[q^faKeK{bPaKc«b�cKJMVXjKLfYÝ·sTK[qY_G_^`pg^`JMa[gY_bPL µÝÁ��ÍJMVk�[g^½WZY²b�È¤JM[�WZ[Zb¡aTK[gJMeP[ZbPSðWZJt[gY_bPcWZHKY²c¤b¡WZbCj¤bPpqY_c«JMaWZHK^`p^fa�O�JM[gS¥b¡WZ^`JMa<Á:4º^fL`L¤^`WÍkRJP[g³J' h HKY\[gYË^`pRb�eMJ�JEcUGIH¤bPaKG\Y©WZH¤b+WÌpgJPS¥YªS¥^`pgS¥b¡WZGIH²k�^fL`L¤J�G\G_VK[\{KbPaXc¥rMJPVK[pqrEp�WZY_S k�^fLfLÍ^fa�WgY_[gTX[gY\WÅWgHKY�c¤b¡WZbÃcK^`¼ÀY_[qY_a�WZL½ræO�[qJMS WZHKY kRbxr�WZHKb¡W!kRbPpÅ^fa�WZY\aKcKY\c<Á 4æJM[gpqYP{Õ^`O�rPJMVWZ[�ræWgJÃcKY\G_^fTXHKY_[!^½W rPJMVK[qpgY_L½OÚ{?YPÁ�eKÁÉk�^½WZH/bÃQíTX[gJMeM[gbPS|{ÉrMJPV� L`LÍ¢KaKc»bPLfLÕpqJM[qWgp!JPO�VKaKYÝÄ�TÀY\G\WZY\c�b¡aKcVKaK^`cKY_a�Wg^`¢¤Y\c)G\JMa�WZ[gJPLNc¤b¡WIbÅ^`a´WgY_[�kRJ§oMY\a)k�^½WZHtWZHKY£[gY_bPL,¢¤L`Y�c¤b¡WZbXÁ
�ÌÐ�� ��à�� � �,ÓKà&Ü1Ût×)Ü1ÞXÓXÒ�� 
qÙ�
¸Ó��
h HKY©bPjÀJ§oPYËYlÄXbPSUTKLfYªHKY\LfTKpÍVKp1WgJ!^fcXY_a�WZ^½O r!WskRJÅcX^`¼ÀY_[gY\a�WRT¶JM[qWZbPjK^`Lf^`Wsr$TK[gJPjKLfY\S¥p\çÉWZHKb¡WÌJPO,¢¤LfYªpqWg[gVKGÝ·WZVX[gYP{Êb¡aKc|WgH¤b¡W�JPOÉc¤b¡WZbÅ[gY_TX[gY_pqY_a�WIb+WZ^fJPa<Áh HKYP�´VKY_p�WZ^`JMaÅJPO¤¢¤L`Y1O�JM[qS b¡WÉ^faXG_LfVXcKY_p3^`pgpqVKY_p?pqVKGIHUbPp3HKJ§k¦[gY\G_JM[qcKpÕbP[gY1cKY_L`^fSU^`WgY_c<{¡bPaKc!k�HKYlWZHKY\[JM[ÉaKJPW3TKbPcKcK^`aKeË^fpÉVKpgY\cÅWZJ�bPL`^feMa�c¤b¡WZbXÁ?ÇËj�oE^fJMVXpgL`rP{M^`WÉ^fpÉYlÄEWZ[qY_SUY_L½r$^`S¥T¶JM[qWZbPa�W�WZJ�³´aKJ§k»WZHKYÌcXY\WIb¡^fLfpJPO1b ¢¤L`Y��p�pqWZ[qVKG\WgVK[gYÅ^½OÕrMJMVkRbPa�W�WZJ�[gY_bPcD^`W_Á$Ç©WgHKY_[�k�^fpgY¡{<rMJMVDS¥bxr¯SU^fpq^fa�WZY\[gTK[qY\W�SUY\WZb+·sc¤b+WIbUO�JP[c¤b¡WZbXÁ h HKY|TK[gJPjKLfY\S�^fp!WgH¤b¡W²WZHXY|p�WZ[qVKG\WgVK[gY|^fpÅaKJ¡W²^fcKY\a´Wg^`¢¤Y\c&^`a/WZHKY�¢¤L`YP{ÍjKVXW²^fa/WgHKYtTK[gJMeP[ZbPSWZHKb¡WtG_[qYxb¡WgY_cº^`W_Á�}sa¿WZHXYDbPjÀJ§oPY«YÝÄXbPS¥TXLfYP{�WZHXYÃO�JM[gS¥b¡WC^`pCcKYl¢¤aKY_c�j�rêWZHXYVKpgYDJPO£WZHXY :�?��1J �
KNMF��O 3 	�P���������Q#K cK^`[gY\G\WZ^½oMY£^faCWgHKY 314 ��� p�WIb¡WgY_SUY_a�Wx{ÊbPaXc)^½WZp�YlÄ�Y\G_VXWg^fJMa|JMa)b²pqTÀY\G_^½¢¤G£TKL¹b¡WqO�JM[gS|Áh HKY3�´VKY\pqWZ^`JMaCJPO<c¤b¡WIb [gY_TX[gY_pqY_a�WIb+WZ^fJPaC^fpÕk�^fcKY\L`rU³´aKJ§k�a<{Kb¡aKcC^faXG_LfVXcKY_p1^fpgpqVKY_pRpgVKGIHtbPp1Y_aKcX^¹bPa�·aKY\pgp²bPaKc �KJ�b¡WZ^`aKe¡·¸TÀJM^`a�W [qY_TK[qY_pqY_a�WIb¡Wg^fJMaXp_Á«}sa/JMVK[$pgbPSUTKLfY¡{�WZHKYCo¡bPL`VKY J¡O��¿kÌbPp$[gY_TX[gY_pqY_a�WZY\c�^`a
� cK^½¼,Y\[gY\a´W¥kÌbxrEp_ç«JMaKY)JMa�WgHKY � Q bPaKc¿ò]FKÆ � yPyMy °�jKVXW k�^½WZH&JMTKT¶JMpg^½WZY¯Y\aKcK^fbPa�·saXY_pgpZµl{ªbPaKJ¡WZHKY\[JMa�WgHKYtF�VKa�k1JM[q³Ep�WIb¡Wg^fJMa,{1b¡aKc»b)WZHX^f[gcÎJMa�WZHKY�QR[Zbxr»u vMy ÁDòªY\S bP[q³+bPjKL`rP{�WZHXY�È����)G\JMSUTK^fL`Y_[�JMaF���}!kRJP[g³´pqWZb¡WZ^`JMaKp ePY_aKY\[Zb¡WgY_cêWZHXY¯pZb¡S¥Y)[gY_TX[gY_pqY_a�WIb+WZ^fJPa¿bPp¥WgHKYFEVKa<{�k�HKY_[qYxbPp¥WZHKY)aKY\k1Y_[tÈ vPyG_JPS¥TK^`LfY\[åePY_aKY\[Zb¡WgY_c$WgHKYÌpZb¡S¥YÍ[gY\TK[gY\pgY_a�WZb¡WZ^`JMa²bPp�JPa WZHXYÌò]FKÆ � yMyPy Á3ÇËa$WgHKY � Q©{¡jÀJPWgH � �£È����]b¡aKc
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()� � ��"  WgHKYtS b+WZ[g^�Äæ^fpÅT¤bP[�WZ^½WZ^fJPaKY_c/^`a´WgJjKLfJEGI³´p²^fa/pgVXGIHêbÃkÌbxr/WgH¤b¡W²Y\oPY_[�r»cK^fpq³Ep²H¤b¡ppqJMS¥Y£c¤b+WIbUO�[qJMS Y_bPGIH¯[qJ:k	bPaKc)O�[qJMS Yxb¡GIH¯G_JPLfVKSUa�°6È�^feXÁ � °6j¤µgµ � w �! Á h HK^fpªpgHXJMVKLfc)TK[gJ§oE^fcXYeMJEJEcUL`J�bPc²j¤bPLfbPaKG\^faKeËO�JM[ÍbP[qjK^`Wg[ZbP[�rÅbPG\G_Y\pgpRTKb¡WgWgY_[gaXp_{´k�^`WZHULf^½WgWgLfYRcKbPaKeMY\[ÍJ¡O<J§oMY\[gLfJMbPcK^faXe b¡a´rT¤b¡[qWZ^`G_VKLfbP[ÌcK^`pg³ÊÁF�©eMbP^fa<{�WZHKY£T¤bP[gbPS b+WgWZ[q^fjKV�WZY�pgT¶Y_G\^`¢¤Y\pªWgHKY£cKY\WZbP^fL`p_Á
&�* � ��&�"  WgHKY�S b+WZ[g^�Ä«^fp!pqT¤bP[qpgYtbPaKc/p�WZJM[qY_c»^fa�bÃpgT¶Y_G_^fbPL1O�JP[gS¥b¡Wx{ÉYPÁ�eKÁ?b¯L`^fpqW$JPO�WZHXY�aKJMa�· � Y_[qJ^½WZY_SUp�^fa�Y_bPGIH¯[qJ§k � u �  Á
d?S!jÀY\cKcK^`aKe]O�[gbPeMSUY_a�WZp�^fa�Yxb¡GIH!JPWZHXY_[åVKpg^`aKe]L`^faK³´p�^fpåJMaKL½r�VKpqY_c$WgJ]^`S¥TK[qJ§oMYÕWZHKYÍpqWgJM[ZbPePY1GIH¤b¡[ZbPGÝ·WZY\[g^`pqWZ^`G_p\Á3È¤JM[�YlÄXbPSUTKLfY¡{P^½W3bPL`LfJ§k�på[g[�O�[ZbPeMSUY_a�WgpÉWZJ]jÀY1T¤bPeMYRbPLf^`eMaKY\c<{¡JP[ÉS¥b¡WZ[q^fG\Y_p�WZJËj¶YRT¤b¡[qWZ^½WZ^`JMaKY_c^facX^`¼ÀY_[gY\a�W�kÌbxrEp_ÁUÈ¤[ZbPePS¥Y\a´Wgp�GxbPaXaKJPW£j¶YÅ[gY_VXpgY_c«JM[�pqH¤bP[gY\cÎb¡S¥JMaXeC¢¤LfY\p_Á h H´VKp�WZHXYU[qY_pqVKL`W£^`p�bWZ[qY_Y�JPOåO�[ZbPeMSUY_a�Wgp_{ÊaKJPW]b �� �ÅÁÊi]J§k1Y\oPY_[_{,bPLfL`J§k�^faKe!O�[gbPeMSUY_a�WZp�WZJ²j¶Y pqH¤bP[qY_c¯JP[ª[qY_VKpqY_c¯bPLfpqJ¥H¤b¡pb¡WqWZ[Zb¡G\WZ^½oMY�T¶JMpgpq^fjK^`Lf^½WZ^fY\p_{�bPaKc|pgHKJPVKLfctj¶Y�G\JMaKpq^fcKY\[gY_c|^fa�WgHKY�O�VXWZVK[qYPÁ

+�, � �-*.�/"
È�^`eKÁ z pgHKJ§k�p|bPaêYÝÄKb¡S¥TKL`YÃJPO�bÎ¢¤L`Y)WgH¤b¡W�G\JMa�WIbP^`aKp�bÎp�WZ[g^`aKe/^faêbÎpgY\T¤bP[Zb+WZYÃO�[Zb¡eMS¥Y\a�Wx{�WZHKY\aºbLfJEGxb¡LÍpqGxbPLfbP[_{3bPaKc�¢¤a¤b¡LfL`r«bÃS¥b¡Wg[g^½Äæb¡e�bP^faæ^faÎbPaKJPWgHKY_[$O�[gbPeMSUY_a�WxÁ��îT¤bP[gbPLfL`Y_LÍbPTKTXLf^fG_b¡WZ^`JMa«VKpg^`aKeT¤bP[�WZ^½WZ^fJPaKY_c|c¤b¡WZb pqWg[gVKGlWZVK[qY_pËG_bPa<{ÀO�JP[©YlÄXbPSUTKL`YP{¶S b¡WgGIH)WgHK^fp]T¤bP[qWg^`Wg^fJMaK^`aKeÅWZJUWZHKY!TKbP[qWg^`WZ^`JMaK^`aKeÅJPOWZHXYUS¥b¡Wg[g^½Ä)O�JM[�Y%*¥G\^fY\a´W$bPG\G_Y_pqp_Á1��G_JMa�oMY\a�WZ^fJPa¤bPLÕbPTKTXLf^fG_b¡WZ^`JMa<{<JPaDWgHKY²JPWZHXY_[£H¤bPaKc,{�k�^`LfL3[qY_G\Y_^`oPY
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6766656463626160
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/vector><scalar type=doub

atrix type="int" size="8,8" ><link frag=     fragtype=" mat" nodes="0,1"/></matr ix></file>

wxyzabcdefghijklmnopqrstuv
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<file><vector type="cha r" size=26><link frag=  />< le>3.1415926</scalar><m

03020100 04 070605

10 11 12 13 14 15 17

2726252423222120

30 31 32 33 34 35 36 37

474645

ÈÉ^feMVK[qY z ç��.�Il�q n'ykt e ��lw}Iykt s e�q n9e�vXt���e �CjkrIi%t t � i`lp�q t`m�jkv&~
bPL`LKWZHKY]c¤b¡WIb�pgY+�EVXY_a�WZ^fbPLfL½r²^fa²WZHKY]YlÄ�TÀY\G\WgY_c�JM[qcKY_[©°�O�JM[RQ©{´WZHKYªS b+WZ[g^�ÄÅk�^fL`L¤jÀYª^fa¥[gJ§kºS¥b:ìqJM[ÕJM[gcXY_[_{bPaKc|O�JM[ªÈ¤JM[qWg[ZbPa<{¤^`a)G\JMLfVXS¥atS¥b:ìqJM[IµÝÁ h HK^`pªk�^`LfL<j¶Y�cKJMaKY£WZ[gbPaKpgTKbP[gY\a´WgL`rtj�rtWZHKY�[gVXa´Wg^fSUY£Lf^fjX[ZbP[�rM{WZJPeMY\WgHKY_[�k�^`WgHtpqWZ[q^fTKTX^faKeÅJP¼«b¡LfLÀWgHKY�WIbPePp_Áh HK^fptYÝÄKb¡S¥TKL`YDG_JMaXO�JP[gSUptk�^½WZH¿WZHXYæYÝÄXT¶Y_GlWZY\c¾VKpgbPeMY«JPO WgHKY«S bP[q³´VKT<ç»S b¡^faKL½r&WgJ&G\[gYxb+WZY«b
��� � � � 6 �"��� JPO�b£¢¤LfY¡{�^`cKY_a�WZ^½O rE^faKe ^`WZpÕo¡bP[g^`JMVKpÍG_JMSUT¶JMaKY_a�WgpÌbPaKc¥WZHKY\^f[Rp�WZ[qVKG\WgVK[gY¡ÁÍ)JMpqWÌJPO<WZHXY©c¤b¡WZb^fp�WZHKY\a»G_JMa�WIb¡^faKY\c/^fa�pqY_T¤bP[gb¡WZYCO�[gbPeMSUY_a�WZp WZH¤b¡W$cKJaKJPW$WZHKY\S¥pqY_L`oPY_pÅH¤bxoPYtbPa�r/bPcKcX^`WZ^`JMa¤bPL?WZbPeMp_Áh HKYªWIbPeMp1bP[qY]SUJMpqWgL`r²b+W1WgHKY]WgJMT L`Y\oMY\L9{EbPaKc¥G_JMaXpqWZ^½WZVXWgYËb£pgS¥bPLfLKO�[gbPG\Wg^fJMaUJPO<WgHKYªJ:oPY_[gbPLfL¶pg^ � YªJPO<WZHXY¢¤L`YPÁ
�]Ð.- Ñ 
ÚÞ � �,ÓKÜÍÞ(
���à
h HKY O�[gbPeMSUY_a�W }�Ëp$VKpqY_c»bPj¶J§oMY�bPL`LfJ§kñpqY\oPY_[Zb¡LRO�[ZbPePS¥Y\a´Wgp WgJ¯j¶Y [gYlO�Y_[qY_aKG\Y_c/O�[gJMSØk�^½WZHK^`a�b|¢KLfYPÁh HKYËjKbPpgYªO�[ZbPeMSUY_a�W1GxbPa¥Lf^`³PY\k�^`pgY]jÀYª^fcKY\a�WZ^`¢KY_c<{XbPaKcCb¡pgpgJEG_^fb¡WZY\c k�^`WgHCb�a¤bPSUYPÁ h HK^`pRG_bPaCj¶Y]cKJPaKYj�rtbPa|YlÄEWZY\[ga¤b¡LåaKbPS¥Y�pqY_[�oMY_[\{ÊJM[�j�rtVKpg^`aKe²pgT¶Y_G_^fbPLNcK^`[gY_GlWZJM[�r O�[gbPeMSUY_a�WZp\ç

� D����	�
� <������ �I/J�=��>- D�����Z-R:���/�-��>-���DF(�(�('- � �
� <������ �I/J�=��>- :���<�=��Z-R:��F/,-��>-��D�+�+�+'- � �

��� D�����
WZHXYRO�[ZbPePS¥Y\a´WÉ^fcXY_a�WZ^½¢¤Y_c!j�r ^fc ����� pqHKJMVKL`c!jÀY1JMaKYÌjX[ZbPGI³¡Y\WZY\cÅk�^`WZH � D������ WZbPeMp\{�bPaKc$WgH¤b¡W�^fcKY\a´Wg^`¢¤Y\cj�rt^fc�� � �!pgHKJPVKLfctH¤bxoMY � :���<�=�� ÁÌFEVKGIH)O�[gbPeMSUY_a�WªbP[gY�bPL½kÌbxrEp�JPOåWsr�T¶Y�[g[_ÁÍÇËaKL½rCVKaXa¤bPSUY_c|^fa�WZY\[ga¤bPLO�[Zb¡eMS¥Y\a�W�S bxr¥aKJPW�p�WIbP[�W�k�^`WgHtb$WIbPeK{�^`ONWgHKY\r G_JMa�WIb¡^fatbPL`^feMaKY\cCc¤b¡WZbX{¤bPaXc�S bxr¥jÀY�JPOåJPWgHKY_[1Wsr�T¶Y_p\Á
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�]Ð�� �3��Ò�Ó��ËÞ ��à
F�YloMY_[gbPL´O�Yxb¡WgVK[gY\p�JPO¤jKbPpg^`aKeª¢KLfY_påJMa S bP[q³´VKT HKb§oPYÌj¶Y_Y_a S¥Y\a�WZ^fJPaKY_c jÀYlO�JM[gY¡Á h HKY\pgYR^`aKG_L`VKcKYÕWZHKYÕO6bPGlWWZHKb¡W�WZHKY!¢KLfYÅpqWg[gVKGlWZVK[qYUbPaKcO�JM[gS¥b¡W©jÀY\G_JMSUYÅpgY\L`O¹·scXY_pgG\[g^`jK^faKeX{NbPaKcWZHXY¥b¡jK^fL`^`WsrtWZJ�p�WZJM[qYUcX^`¼ÀY_[gY\a�WT¤bP[�WZp�JPOåWZHKY�¢¤L`Y�^fatcK^½¼,Y\[gY_a�W�kRb§rEp�WZH¤b+W�S b¡WgGIH|WgHKY£c¤b¡WZb²p�WZ[qVKG\WgVK[gY\pªWgH¤b¡W�WZHKYlr�[gY\TK[gY\pgY\a´W_Á

�©a«bPcKcX^`WZ^`JMa¤bPLå^fSUT¶JM[qWZbPa�W]O�Y_b¡WZVK[qYÅ^fp©WgHKYÅYxb¡pgYÅJPOÍS¥bP³´^faKeCSUJEcK^`¢¤G_b¡WZ^`JMaKp�WZJtbPaYÝÄ�^fpqWg^faKeC¢KLfYP{k�^`WgHKJMVXWÕaXY_Y_cX^faKe£WZJ�G_JMT�r²^½WxÁ�}sa¥b£G_JMa�oMY\a�WZ^fJPa¤bPL¤¢¤LfY¡{´bPcKcK^`aKe£JMaKYªj�rEWgY]^`aÅWZHKY�SU^fcKcKL`YÌaKY\G_Y_pqpg^½WIb¡WgY_pG_JPT´rE^`aKeCJPO3bPLfLNWZHXY$c¤b¡WZbUO�[qJMS WZH¤b+W©T¶JM^fa�WªWZJUWZHKY�Y_aKcJ¡O�WZHXY ¢¤L`YPÁªÂRVXW]^`O3WgHKY$j�r´WZY ^fp]bPcKcKY\c¯WZJ bO�[Zb¡eMS¥Y\a�W1WgH¤b¡WÌ^`p1p�WZJM[qY_cCpqY_T¤b¡[Zb¡WgY_L`rP{XJMaXL`rÅWZHXY©T¶JM[qWg^fJMa¥JPO<WZHKb¡W1O�[gbPeMSUY_a�WRO�[qJMSñWZHXY©SUJ�cK^½¢¤Y_c¥j�rEWgYWZ^`LfLÊ^`WgpRY\aKc�aKY_Y\cKp�WZJ!j¶YËG\JMTK^fY\c<ÁÍ)JM[qY_J§oMY\[_{¤b¡cKcK^faXeÅb$k�HKJML`Y©aKYlk±O�[gbPeMSUY_a�WRWgJ$WZHKY©S¥^`cKcKLfYªJPO�WZHXY¢¤L`Y�[gY �´VK^`[gY\p]JMaXL`r WgHKY£j¤bPpqY£O�[gbPeMSUY_a�W�WZJ²j¶Y£S¥JEcK^`¢KY_c<{�pgJ¥bPp�WZJUbPcKc)bPaKJPWgHKY_[�L`^faK³UWIbPeXÁ
�¾pqTÀY\G_^¹b¡LÀG_bPpgY]JPO<WZHX^fpR^`a�·sTXL¹bPG\YªSUJEcK^`¢¤G_b¡WZ^`JMa²^fpÕWZHKY]G_[qYxb¡Wg^fJMa¥JPO�b�¢KLfY©^`a¥TKbP[ZbPL`LfY\L9Á�QRJMaKpg^`cKY_[RbT¤bP[gbPLfL`Y_LKG\JMSUTK^fL`Y_[_{�^`aUk�HX^fGIH pqY\oPY_[Zb¡L,TK[qJ�G\Y_pgpqJM[gp1G_JMSUTK^`LfY�cK^½¼,Y\[gY_a�W1[gJMV�WZ^faXY_pÍb¡WÍWZHKYªpZbPSUY�WZ^fSUYPÁÉ}sab G\JMa�oMY_a�Wg^fJMa¤b¡L�pqrEp�WZY_S|{<Y_bPGIHS!VKp�WËG_[qYxb¡WgYÅb¥pqY_T¤b¡[Zb¡WgY$WZY\S¥T¶JM[Zb¡[qrt¢¤LfY£k�^`WgHÃ^`Wgp©eMY\aKY_[gb¡WZY\cG_JEcKYP{bPaKcÅWgHKY_aÅWZHXY_pgYÌ¢KLfY_p?HKb§oPY�WZJ�j¶YÌG_JMTX^fY_c²^`aÅJM[gcKY\[�WZJ�G\JMaKG_b¡WZY\a¤b¡WZY�WgHKY_S�bPaKcÅG_[qYxb¡WgYªbËpg^faXeMLfY1JMjEìqY_GlW¢¤L`YPÁU4º^½WZH|S bP[q³´VKT)WZbPeMp_{ÊY_bPGIHÃTK[qJ�G\Y_pgp]GxbPa|k�[g^½WZY£WZJCb²cK^`pqWZ^`aKG\W�O�[gbPeMSUY_a�Wx{¶bPaKc|WZHKY\pgY�O�[ZbPeMSUY_a�WgpbP[qY�pq^fSUTKL`r¥pqWg[g^`aKeMY_ctJMaXY b+O WZY_[ÌWgHKY£JPWZHXY_[�^fa�WZHXY�jKbPpgY�O�[Zb¡eMS¥Y\a�WxÁ � J²G\JMT�r�^`aKeU^fp�aKY\Y_cKY\c<Á

�]Ð�� ���åÙ�Ò�ÓY��Ö ��Ö ��Ò?à
F�YloMY_[gbPLNYlÄ�^`pqWZ^`aKeÅpqrEp�WZY_SUp�pgVKTXTÀJM[�W�WZHKY©^faKG\LfVKpq^fJMaCJ¡OÉSUY\WZbPc¤b¡WZb!^faC¢¤L`Y_p\ÁÕÈÊJP[RYlÄXbPSUTKL`YP{XWgHKY���b¡LfLfYlrT¤bP[gbPLfL`Y_LX¢KLfY�pqrEp�WZY_S � w �  T¤bP[�WZ^½WZ^fJPaKp3Yxb¡GIH¥¢¤L`Yª^`a�WZJ b�pqY\W1JPO,pqVKjX¢¤L`Y_p\{�k�HK^`GIH bP[qY]p�WZJM[qY_c¥JMa¥cX^`¼ÀY_[gY\a�WcK^`pg³´p_ÁdÕbPGIH/pqVKjX¢¤L`YP{3^`aÎWZVX[ga<{3^`p$G\JMS¥T¶JMpqY_c�JPO�b)o¡bP[g^fbPjKLfYUa´VKS!j¶Y_[ JPO¥ã�O�JM[q³EpqäK{�k�HK^`GIH�Gxb¡a»bPLfpqJH¤bxoMY¥cK^`¼ÀY_[qY_a�W pg^ � Y_p\Á Ë^`¼ÀY_[qY_a�W£O�JM[g³´p�GxbPa«jÀYUVKpqY_cÎWgJ)p�WZJM[qY¥SUY\WZbPc¤b¡WZbX{�T¤bP[qWgp J¡OÌcK^½¼,Y\[gY_a�W�c¤b¡WZbpqWg[gVKGlWZVK[qY_p\{�JM[ÉYloMY\aÅG_JEcKY1WgH¤b¡WÉpgHKJMVXLfc!JMT¶Y_[gb¡WZYÍJMa!cKb¡WIbª^fa�JPWZHKY\[ÉO�JM[q³´p_Á h HXYÌpqrEpqWgY_S¨JMaKL½r£TK[gJ§oE^fcKY\pWZHXY�p�WZ[qVKG\WgVK[gY¡{Àb¡aKc)L`YxbxoMY\p�^`W�WZJÅWgHKY�bPTKTKL`^fGxb+WZ^fJPa WZJ²S¥bP³PY£pgJPS¥Y�VKpqY J¡O�^½WxÁh HKY£S¥JPpqWÌG\LfJMpqY_L½r [qY_L¹b+WZY_c�^`cKYxb!^`pÌTK[qJMj¤bPjKL½r¥WgHKY£i]^`Y_[gbP[gGIHK^`GxbPL �b¡WZbÅÈÊJP[gS¥b¡W�°6i �È?µ � u  Á h HK^`pL¹b¡[geMYÝ·spgG_bPLfY�TX[gJ+ìqY\G\WË^`aKG_L`VKcKY\p]b¡a¯YlÄEWgY_aKpq^`oMY � � }RO�JM[ªG_[qYxb¡Wg^faKe¥bPaKc¯bPG_G\Y_pgpq^faKe¥pgG\^fY_a�Wg^`¢¤G�c¤b¡WZbU¢¤L`Y_p_Á}¸W ^fp�pg^fSU^fLfbP[]WgJ)WgHKY ^`cKYxbPp£JMV�WZLf^`aKY_cæbPj¶J§oMY ^`a«WgH¤b¡W$i �È¿¢¤LfY\p G\JMa�WIbP^`aÎeM[qJMVKTKp�JPO�cKb¡WIb|JMjEìqY_GlWZp\{pqWZbP[qWg^faKe�k�^`WgH WgHKY1[qJ�J¡WÉeP[gJMVKT,{¡k�^`WgH$T¶JMpgpq^fjKL`YÕaKY_p�WZ^faXeKÁ h HKY1c¤b¡WZbªJMj´ìqY_G\Wgp�WZHXY_SUpgY_L½oMY\p3bP[qYÍWsrETK^`GxbPL`L`rS!VKL½WZ^`cK^fSUY_aKpq^fJMaKbPLPb¡[g[ZbxrEp_{MbPaKc$G_bPa!j¶Y1p�WZJM[qY_c!^`a YÝÄEWZY_[qa¤bPL´¢¤LfY\p_Á�òªJMV�WZ^faXY_p�O�JM[�pgY_L`Y_GlWZ^faXe©pgVXj�·ÚbP[q[ZbxrEpbP[qY b¡LfpgJÅTX[gJ§oE^fcKY\c<Á h HKY cX^`¼ÀY_[gY\aKG_Y\pªbP[gY
è i �Èæ¢¤LfY\p�bP[qYËjK^faKbP[qr  rMJPV�aKY_Y\ctWgJÅ³´aKJ§k±WgH¤b¡WÌWgHK^fpÌ^`pÌbPati �ÈÎ¢¤LfY¡{KbPaXcCk�HK^fGIHCoPY_[gpq^fJMa,{^`a JM[qcKY_[RWgJ!bPG\G_Y\pgp�^`W1G_JP[g[gY\G\WgL`rMÁ?}sa�JPVK[RTK[qJMT¶JMpZbPLÊWZHXY]WZJPTCLfYloMY_LÀS¥YlWIbPcKb¡WIb�^fpU�ËFKQR}g}ÕpqJ$WZH¤b+WWgHKY�¢¤LfYËk�^`LfL,j¶Y£G_JMSUTKL`Y\WZY\L`r pgY_L½O¹·scKY\pgG\[g^fjX^faKeKÁ
è h HKY�i �È¯^fa�WgY_[qO6b¡G_YÌ^`p3G_JMSUTKL`YlÄ!bPaKcÅLfJ§kÌ·¸LfY\oPY_L Á�È¤JM[ÉYlÄXbPSUTKLfY¡{MJP¼ÀpgY\WgpÕbPaKcÅj�r´WZY�G_JPVKa�WZp?aKY\Y_cWgJÅjÀY�G_bPLfG\VKL¹b¡WgY_c�^`a�JM[gcKY\[RWZJ²cKY\pgG\[g^fj¶Y�HKJ§k¾b²cKb¡WIb!p�WZ[gVXG\WZVX[gY£^fpÌp�WZJM[qY_ct^fatb¡a|YÝÄEWZY_[qa¤bPL,¢KLfYPÁ
4æY$b¡[gY b¡WgWgY_SUTXWZ^`aKeÅWZJ cXY\¢¤aKY$b¥HK^`eMHKY\[�·sL`Y\oPY_LN^fa�WgY_[qO6b¡G_YP{ÊWZHKb¡WªLfYxbxoPY_p©S$VKGIHÃJPOÉWZHK^`pªk1JM[g³CWgJWgHKY£VKaKcKY\[gL`rE^`aKe²pqrEpqWgY_S|{Àb¡aKctpqWZ^`LfL,bPGIHK^fYloMY\p©HK^`eMH�TÀY\[qO�JM[qS b¡aKG_Y¡Á
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h HKY\[gYtH¤bPpÅj¶Y_Y\a&pq^feMaK^½¢¤Gxb¡a´W$kRJM[q³�JMa/WZHXY�^fa�WZY\[ga¤bPLRpqWZ[qVKG\WgVK[gYtJPO]T¤bP[gbPLfL`Y_LÕ¢¤LfY pqrEpqWgY_SUp_{Ìb¡aKc»JMaWZHXY_^f[�pqVKTKT¶JM[qW�O�JM[�^`a´WgY_[�O6bPG_Y\p]pqVKGIHbPp�WZHXJMpgY�JMVXWgLf^faXY_ctbPj¶J§oMYPÁ �n[gY_G\VK[g[q^faKe²WZHXY_SUY�^`p�WZHKY£aKY\Y_c)O�JP[G_JPa´Wg[gJMLEJ§oMY\[�WZHKY1L¹bxrMJPVXW3JPOKc¤b¡WIb�Á3ÈÊbPG_^`Lf^½WZ^fY\p,O�JM[åpgVKGIH²pqVKTKT¶JM[qW3bP[gY1bxoPb¡^fL¹b¡jKLfYÕ^fa & Y_p�WIb � �  bPaKc!^`a WZHXY
�£bPLfL`Y\r ¢KLfY£pqrEpqWgY_S � w �  ÁU�©cKcK^½WZ^`JMa¤bPL<^`pgpqVKY_p�WZH¤b+W©H¤bxoPY$[gY\G_Y\^`oMY\cb¡WqWZY_a�Wg^fJMa)bP[gY£WZHXY JM[qGIHKY_p�WZ[gb¡WZ^`JMaJPOR}�ÆMÇáJMT¶Y_[gb¡WZ^`JMaKp�VKpq^faKe|cK^fpq³M·scK^`[gY_GlWZY\cÎ}�ÆMÇ � wxz� {ÉbPaKc«VKpg^`aKe)S$VKL`Wg^fTKL`Y!LfYloMY_L`p£JPOÌG_bPGIHK^faXeÃb¡W£WZHXYG_L`^fY\a´WªaKJEcKY\pËbPaKc)JMa)WgHKY$pqY_[�oMY_[qp_{,bPp©^`a � � È?F � w>u> Á�i]J§k1Y\oPY_[_{ÀWZHKY�G_JMS$jK^fa¤b+WZ^fJPa|J¡O?T¤bP[�WZ^`Wg^fJMaX^faKek�^`WgHæG_bPGIHK^`aKe¯JMa«WZHKYUG_L`^fY\a´W�aKJEcKY\p H¤b¡p TK[qJ§oMY_aÎTK[gJMjXLfY_S¥b¡Wg^fGPÁ#4æY¥p�WIbP[�W$j�rWIb¡GI³EL`^faKetWZHX^fp£^fpqpgVKY¡{VKpq^faKeÅWZHXY�G\JMaKG\Y_TXW]JPOÉGxbPGIHK^`aKeULfJMeM^`GxbPL¶c¤b¡WZbÅjKLfJEGI³´pª[gb¡WZHXY_[�WZH¤b¡a|TXH´rEpq^fGxb¡LåcKb¡WIbÅjKL`J�GI³´p_Á

4ÎY3WgHKY_a�eMJ�JMa�WgJ�cK^fpqG_VKpqpÉb¡aKJPWZHXY_[NL¹b¡[geMY\L`rªVKaKYÝÄXTXLfJM[qY_c�^fpgpqVKY  WgH¤b¡W�JPOEVKpq^faKe�aKJPa�·sHKJPS¥JMePY_aKY\JMVKpcKYlo�^`G_Y\p_Á h HK^fp£pg^`S¥TXL`rÃSUYxb¡aKpËWZH¤b+W�WgHKY²GxbPTKbPjK^fL`^`Wg^fY_p]JPORWgHKY²cK^`¼ÀY_[qY_a�W�cKY\oE^`G_Y_p�^fa«b�L¹b¡[geMYÅp�r�p�WZY\SaKY\Y_c¦aKJPW²bPL`LRj¶Y�^fcKY\a�WZ^fG_bPL9{�Y_^`WgHKY_[$jÀY\GxbPVKpqY�WZHKYlr�kRY\[gYtj¶JMVKeMH�WÅWZHKb¡W!kRb§rP{1JP[!cKVKY�WZJVXTKeM[Zb¡cKY_p\Áh HK^`pªG\[gY_b¡WZY\p�o¡bP[q^fJMVXpÌWZ[Zb¡cKY_JP¼Àp�[gY\e�bP[gcX^faKeÅWZHXY£kRbxrtc¤b¡WZb²^`p�cK^fp�WZ[q^fjKVXWgY_c|bPG\[gJMpqp�WgHKY_pqY cXY\oE^fG\Y_p_Á
�ÌÐqÏ ��ÒF� � 
�Ô��îÜÍÛ�/UÜ#� 
��NÒÕÙU×¯Ò?ÞXÓ�
sÓ�
�Ü1ÔËà
�©pªcKY\pgG_[q^fj¶Y_c¯bPjÀJ§oPYP{Ê¢¤LfY£T¤bP[�WZ^½WZ^fJPaK^faKe$^fpªbUG\Y_a�WZ[gbPLåG_JMaKG\Y_TXW]^fa|JMVK[�p�r�p�WZY\S)ÁÌ}sa)T¤bP[�WZ^fG\VKL¹b¡[_{KLfbP[geMYc¤b¡WZb$pqWg[gVKGlWZVK[qY_p�pqVKGIH|bPpÌS¥b¡WZ[q^fG_Y\pRG_bPa�jÀY]pqWgJM[gY\c|pqY_T¤b¡[Zb¡WgY_L`rU^`a�b$pgT¶Y_G\^¹bPL¶O�JM[gS¥b¡WÍWZH¤b+WRO6bPG\^fLf^½WIb¡WgY_pT¤bP[gbPLfL`Y_LÊbPG\G_Y\pgpRWgJ$cK^`p�ìqJM^`a´WÍT¤b¡[qWZ^½WZ^`JMaKp?WZH¤b+WRS¥b¡WZGIHUWZHKYªkÌbxr¥^fa²k�HK^fGIH¥WZHKYlrCbP[qY]TKbP[qWg^`WZ^`JMaKY\c¥^`a¥WZHXYbPTKTXLf^fG_b¡WZ^`JMa<Á�}¸W?^`p3^fSUTÀJP[qWIb¡a´WåWZJ©aKJPWZYÌWgH¤b¡W?j¶Y_G_bPVKpqYÌWZHKY\pgY�LfJPeM^fG_bPL´T¤bP[qWg^`Wg^fJMaKp�bP[gYRcKY\¢¤aXY_c²j�r!VKpqY_[gp\{WZHXY\r¯bP[gY!VXaK[gY\L¹b¡WgY_c¯WgJ�HKJ§k¨WgHKY!p�r�p�WZY\SïpqWgJM[gY\pËWZHKY$c¤b¡WIb¥JMaÃcK^`pg³Î° È�^`eKÁ � µlÁË}saTKbP[qWg^fG_VXL¹bP[\{ÊWgHKY_[qYaKY\Y_c!aKJ¡W3j¶YRbPa�r�pg^`S¥TXLfYÕ^fa�WZY\eM[Zb¡LE[qY_Lfb¡WZ^`JMaKpgHX^fT£jÀYlWskRY\Y_aÅWZHXYRT¤bP[gbPSUY\WZY\[gpåcKY\¢KaK^faKeªWZHKY1T¤bP[�WZ^`Wg^fJMaX^faKebPaKctWZHXY�cX^fpg³¥jKLfJEGI³Cpq^ � Y¡Áh [gbPcK^½WZ^fJPa¤bPLfL½rM{XbPG_G\Y_pgpªWZJ¥bU[gbPaKeMY�JPO�c¤b¡WIbÅO�[gJPS pgVKGIHÃbUL`JMeM^fG_bPL<T¤b¡[qWZ^½WZ^`JMa�GxbPVXpgY_p©bU[qY �´VKY\pqW©WgJj¶YUpqY_a�W�WZJtWZHKY²}�ÆMÇáaXJ�cKYM°6pZµ�JPa«k�HK^`GIH«WgHKYUc¤b¡WIb�^`p�p�WZJM[qY_c<Á¥dÕbPGIHÎ}�ÆPÇ�aKJEcKY²WZHKY\aÎbPG\G_Y\pgpgY\p$WZHXY[gY\LfYloPb¡a´W©jKLfJEGI³´p]JPaÃ^`Wgp]cK^`pg³Ê{ÀbPaKcbPL`pgJ¥pqWZJP[gY_pªWZHKY\Sâ^`a|WgHKY$L`J�G_bPL�jKVX¼ÀY_[]GxbPGIHKY¡{Àk�^½WZH¯WgHKY$HKJPTÀY�JPOpgY\[qoE^faXe$O�VXWZVX[gY©[qY �´VKY\pqWZpÌk�^½WZHKJPVXWRT¶Y_[�O�JM[gSU^faXe$b$G\JMpqWgL`r²cK^`pg³UbPG\G_Y_pqp_ÁÍ}sa�bPcKcX^`WZ^`JMa<{�^½WR^`p1T¶JMpgpq^fjKL`YªWgJO�JM[�kÌbP[qc�WZHKY£jKL`J�GI³´p�O�JM[ÌG_bPGIHK^faXe¥JMa�WgHKY�G_JMSUTKVXWgY£aKJ�cXY_p_Á h HK^`p�S bxrCbPLfL`J:kºO�VXWgVK[gY�[qY �´VKY\pqWZpªWZJ²j¶YpgY\[qoE^fG\Y_c«cK^f[qY_GlWZL`r¯JMaÃWZHXYUG\JMSUTKVXWZYÅaXJ�cKY¡{<k�^`WgHKJMVXW�bPa�r¯G_JMSUS!VKaK^`Gxb¡Wg^fJMa)WZJCWZHXYU}�ÆPÇ�aKJEcKYP{<WgH´VKp[gY\cKVKG\^faKetWZHKYULfJMbPcDJMa«WgHKYU}�ÆMÇ�aKJEcKY\p$bPaXcÎJMaDWZHKY²aKYlWskRJP[g³ÊÁ�i]J§k1Y\oPY_[_{�GxbPGIHK^`aKe|cK^fpq³jKLfJEGI³´p b+WWZHXYUG\JMSUTKVXWZY²aKJEcKY\p [gbP^fpqY_p£TK[gJPjKLfY\S¥p�JPORG_JMHXY_[gY\aKG_YÃ°6^½ORS!VXL`WZ^`TKLfY G_JMTX^fY_p�bP[qY²S bPcXY§µ�bPaKc«JPOÍO6bPLfpqYpgHKbP[g^`aKeKÁ � [qY\oE^fJMVXp p�WZVKcK^`Y_p�H¤bxoMYUWZHKY\[gY\O�JP[gYUG_JMaKG\LfVKcXY_cæWgH¤b¡W GxbPGIHX^faKe)b¡W£WZHKYUG_JPS¥TKV�WZYUaKJ�cXY¥H¤b¡pLf^`S¥^½WZY\cCjÀY\aKY\¢XWZp_{¶bPaXc|YloMY\a)WZHXY_pgY�j¶Y_aKYl¢KWZpªJMaKL½r�bPTKTXL`r�^`a�[gY_p�WZ[q^fG\WgY_c|GxbPpqY_p � w �  ÁÇËVK[�pgJML`VXWZ^`JMaC^`pÌWZJÅGxb¡GIHKY 5 � � � ��� �'� � � $�� � � � ����� ������� �"!	� b¡WRWZHKY�G\JMS¥TXVXWZY�aKJEcKY\p_{¤[Zb+WZHKY\[RWZH¤b¡atWgJGxb¡GIHKY²jKLfJEGI³´p�JPOÍcK^fpq³)c¤b+WIbD° ÈÉ^feKÁ ��µlÁ 4ºHKY\aæb�TK[qJ�G\Y_pqp�pqWIb¡[qWZpËWgJtbPG_G\Y_pqp$bCL`JMeM^fG_bPL�T¤bP[�WZ^`Wg^fJMa,{ÀWZHXY}�ÆMÇíLf^`jK[ZbP[�r|JMaÃWZHKYÅG\JMSUTKVXWZYÅaXJ�cKY$GxbPGIHKY\p�b k�HKJMLfY$jKLfJEGI³¯JPOÕWgHKY!LfJPeM^fG_bPLÉTKbP[qWg^`WZ^`JMa<Á h HK^`pËjKL`J�GI³G_JP[g[gY\pgT¶JMaKcKpÌWgJ$O�[Zb¡eMS¥Y\a�WZpRJ¡Oåo¡bP[q^fJMVXp1cK^`pg³UjKLfJEGI³´pÌJMa�cK^½¼,Y\[gY\a´WR}�ÆMÇ	aKJ�cXY_p_ÁÍQÌb¡GIHK^faKeÅ^½W1WgHKY_[qY\O�JM[qYY_a�WZbP^fL`p1[qY �´VKY_p�WZ^`aKe$WZHXYË[gY\LfY\o¡bPa�WÍO�[ZbPePS¥Y\a´Wgp1O�[qJMSíWZHKY]}�ÆMÇ¾aKJEcKY_pÌJPa¥k�HK^`GIHCWZHKYlr¥[qY_pq^fcKY¡Á h HKYË}�ÆMÇaKJEcKY_p\{¤^fa�WZVX[ga<{¤G_bPGIHKY£WZHKY£cK^`pg³CjKL`J�GI³´p�O�[gJPSák�HK^`GIH|WgHKY_pqY�O�[gbPeMSUY_a�WZp�G\JMS¥Y¡Á

�©pqpgVKSU^faKe�^`a´WgY_[qTK[gJEG_Y\pgp�LfJEGxbPL`^`Wsr � w �  {:^9Á�YPÁ_WgH¤b¡W<WgHKYÕLfJMeM^`GxbPL+T¤bP[�WZ^½WZ^fJPaKp,JPO´WgHKYÕcK^`¼ÀY_[qY_a�W�TK[gJEG_Y\pgpqY_pbP[qY¥^`a´WgY_[qLfYxbxoPY_c<{�WgHKYUcK^fpq³«jXLfJEGI³Ep�Gxb¡GIHKY_c/^`a«WgHKY }�ÆMÇîaXJ�cKY\p k�^`LfL?pgY\[qoPYCS!VKL½WZ^fTXLfYÅTK[qJ�G\Y_pgpqY_pÅb¡aKc
w �



partitions

partition 1
logical

access to logical

data structure

decomposition

storage
for

I/O

node

1

I/O

node

0

I/O

node

2

I/O

node

3

ÈÉ^feMVK[qY � çdc_r't s�e�m�s�tTn�j e �{y e\p �ksXl�yInZl�i&j �Ej � e�mIv lm � j r't �zide�i�j r'e\p�e�m�l�y �Ej f � i%e�q�n>r1fIv �ksXl�y y l%fIe�|Fj^~

������������������

������������������

�������������������������
�����
	�	�		�	�	 
�

�

�


������
���

I/O node 0 I/O node 1 I/O node 2 I/O node 3

to this logical
partition

belonging
part

cached
disk block

of logical partition
cached block

initial access

������������

compute node

�������������������� ������������

È�^`eMVK[qY �Xç��Sl�s[r�� mFpxy e\p � s%l�y�nGl�i�j �Ej �ke�mFv e�m;s�e�q n9|Ijut m'e �Ft`v&~
wxz
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w �



�ÌÐ�� ��ÓKÞ(
 � 
�Ô�� � �NÞ¤Ü1à�à��	Ü1Ô����	ÜRß�Ü#� �åÔ3��Ü �Ëà�Ñ �G�r
��:��à
FErEpqWgY_SUp]WgH¤b¡WªcK^fp�WZ[q^fjKVXWgY�b²¢¤L`Y��p�c¤b¡WIbUbPG\[gJMpqp]S!VXL`WZ^`TKLfY©cK^fpq³EpªWsrETK^fG_bPLfL½r�bPpqpgVKSUY�WgH¤b¡W�WZHXY cKYloE^fG_Y\pbP[qY|HXJMS¥JPeMY_aKY\JMVKp\Á¦}sa¦[gY_bPLf^½WsræWgHK^fp²aKY\Y_c¦aKJPWUj¶YtWgHKYtGxbPpqYPÁ¦}sa&TKbP[qWg^fG_VXL¹bP[\{?S bPa�r/p�rEpqWZY\S¥p¥bP[qYVKTKeP[ZbPcKY\c/cKVK[q^faKe|WZHKY\^f[�Lf^`O�YlWZ^`S¥Y\p_{ÉbPaKcÎWgHKY VKTXeM[ZbPcXY_pÅbPL½kÌbxrEp!VKpqY aKYlkRY\[!WZY\GIHKaKJML`JMePrDWZH¤b¡aÎWZH¤b+Wk�HK^`GIHÃkÌbPpËb§o¡bP^`L¹bPjXLfY�k�HKY_aWgHKY!JM[q^feM^`a¤bPLNpqrEp�WZY_SâkÌbPp©G_JMaKp�WZ[qVKG\WgY_c<Á F�VKGIHDaKYlk¨H¤bP[gc�kÌbP[qYÅbPL½kÌbxrEpH¤bPp�eM[qYxb¡WgY_[�Gxb¡T¤bPG_^½Wsr WgH¤bPatWZHKY£JM[q^feM^`a¤bPL¶H¤bP[gc�kÌbP[qYP{ÊLfY_bPcK^`aKe!WZJUbÅaKJMa�·¸HKJMSUJMeMY\aKY_JMVXpªp�rEpqWZY\S)ÁÈ¤J�G\VKpg^`aKe�JMaêcX^fpg³´p\{�WgHKYÃGIH¤b¡[ZbPGlWZY_[q^fp�WZ^fG\p JPO£^`a�WZY_[qY_p�WtbP[gY)GxbPTKbPG_^½WsrM{�j¤bPaKc�k�^fcXWgH<{ªbPaKc¿bPG\G_Y\pgpWZ^`S¥Y¡Á �]G_G\Y_pgp!Wg^fSUY_p�H¤bxoMYCWgHKY L`YxbPp�W$o¡bP[g^fbPaKG\YCbPG\[gJMpqp$TK[qJ�cKVXG\WÅeMY\aKY_[gb¡WZ^`JMaKp\{3pgJ¯k1YCpqH¤bPLfLÍ^fePaKJM[gYWZHXY_S|{¤bPaKc|G_JMaXG_Y_a�Wg[Zb¡WgY JMatWZHXY�^`pgpqVKY_p�JPOÉGxbPTKbPG_^½WsrtbPaKc|j¤bPaKc�k�^fcXWgH<ÁQÌbPT¤bPG\^`Wsr cK^`¼ÀY_[qY_aKG\Y_p�jÀYlWskRY\Y_a|TK[gJEcKVKGlW�eMY_aXY_[Zb+WZ^fJPaKp£° b¡aKc�Y\oPY_a|jÀYlWskRY\Y_a¯cX^`¼ÀY_[gY\a�W�S¥JEcKY\LfpÌ^`aWZHXY!pZbPSUY!eMY\aKY_[gb¡WZ^`JMaÊµ�GxbPaj¶YÅbPaJM[qcKY_[©JPOÍS bPePaK^`WgVKcKYPÁËòªJMVXaKc[gJMjX^faÃp�WZ[g^`TK^faXe kRJPVKLfc¯WgHKY_[qY\O�JM[qYkRbPpqWgYÅb¥L`JPW©J¡O?cK^fpq³tpgT¤bPG\YP{ÀjÀY\GxbPVKpqYÅ^`Wª^fp]Lf^`S¥^½WZY_c�j�r|WZHKY pgS¥bPLfL`Y_p�W]cX^fpg³t^`a)WZHXY$pgYlWxÁËQRLfYxb¡[gL`rP{¤WZHK^`p^fp$VKa¤bPG\G_Y_T�WIbPjKL`YPÁ �]pUbÃG_JMaKpqY �´VKY\aKG_Y¡{RkRYtaKY\Y_c»WZJG\JMaKpg^`cKY_[²p�WZ[g^`TK^faXeÃTÀJPLf^fG\^fY\p WZHKb¡WÅpqWgJM[gYtSUJM[gYc¤b¡WZbJMa/WZHKY�LfbP[geMY\[!cK^`pg³´p_Á/iªJ§kRYloMY_[\{RWZHX^fpÅH¤bPpÅ^`S¥TXLf^fG_b¡WZ^`JMaKp£^fa/WgY_[gSUp!JPO]j¤bPaXcXk�^fcXWgH<{ÍjÀY\GxbPVKpqYj¤bPaXcXk�^fcXWgH�cKJEY_p aKJPW!aXY_G_Y\pgpgbP[g^`L`r«G_JM[q[gY\L¹b¡WgYUk�^½WZH�G_bPT¤bPG\^`WsrMÁ)È¤JM[�YlÄXbPSUTKLfY¡{ÉWZHXY pg^�ÄæS¥Y\S!jÀY\[gp�JPOWZHXY�}ÚÂÌ ËY\pg³´pqWZbP[ � � �Ë¬ � O6b¡S¥^`L`rUJPOåcK^fpq³´p]b¡LfL<H¤bxoPY bÅpqVKpqWZbP^faKY\c|Wg[ZbPaXpqO�Y_[�[gb¡WZY�JPO � �²¯Â�Æ+p]b¡aKcbPa|bxoMY\[ZbPeMY�pgY\Y_³�Lfb¡WZY\aKG\r�J¡O9�XÁ � S¥p\{¤jKVXW�WgHKY_^`[�GxbPT¤b¡G_^`Wg^fY\p�[ZbPaKePY£O�[qJMS w � WgJ � � �£Â©Áh J�cXY_SUJMaKpqWg[Zb¡WgY$WZHXY!TK[gJPjKLfY\S){¶G_JMaXpg^fcXY_[©Wsk1J�cK^fpq³´p©k�^`WgHÃWZHKY!pgbPSUY$j¤bPaXcXk�^fcXWgH�� {,jXVXWËk�^`WgHcK^½¼,Y\[gY_a�W²G_bPT¤bPG\^`WZ^`Y_p	� $ b¡aKc
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