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of shared memory machines and very large ccNUMA systems have been constructed. ... system (SDSM) in order to determine whether it can be expected to improve ... Several vendors market ccNUMA systems (Compaq, HP, SGI, Sun). 

















 Télécharger le PDF 






 399KB taille
 2 téléchargements
 215 vues






 commentaire





 Report
























         "!$#% '&    )( *+& ,  -./10324 5" 67089:;08 -=670? 6A@ c RIHGdQe[]JRB)Mf[CEDg1hFHDG1IKgJLJG1IKM3iaNK[]RUOQkCPjmBlQSVnRURTMKVWlURUR1QNENKo XYMaCHVnZ?pRUG\QS[]qeVWVn^3[sG1r.MKg1_h?X,t CPg1iKZqeQ][SG1g`aM3FHNPG1t b\G1g1QiKqe[SgM3NHuwv ,x y{z}|�~U€‚�ƒ| „¬ m©E…‡E†‰ˆ‡“]�Š ® ‹%ž}ˆ1ŒŽ®ª�†‰Œ’†‰”]�w†ª£š†‰�n©�‘�žšŒ’ˆ†‰‘,ˆ1“�“]–‰�—˜†“†ª”S“]Œ•�s“�¨]–‰¯1—˜†š…‡ž}™ �sŒ›©°‘]“U™ –¤œ�—˜—˜††‰”]“ †‰…U—f…1…—±Œ•�Ÿ®ªž “}‘}©n�ŸŒ•“}ž}�¡ˆ�£U†¤Œ’ˆ”¦†¤‘¢—²ž �š…1�šže£U†‰†¤ˆ\—\©³¥¤ž}ž¦�wˆ§�Ÿ©´™‡™ “¦ŒŽ�8� † �Ÿ£§“¦ˆ �w‘U†‰†9�šžµ¥?ž¦�s�s¨¨]�s…\©°“¦†‰�9�Ÿ“}�ª—’—˜¯E†¤—E“¦ˆ�s£w¨]�ªŒ’©�©a†‰�9™\“]�‰� « “¦ž¦—±ˆ�¤ž©´™‡–ª††ª†¤—˜ˆ“}©nŒ’©��¶†‰�…1—²“¦†¤� �š® ™ƒ†¤Œ’ˆd©°©°†ª†ª®‰£©nºƒž¦�Ÿˆ †¤¯m® …‡® ·“}�s¸m©nŒ•Š ®‰ºƒ¹—˜“¦�s“¦—›�Ÿ¨)®ª™ mŒ’™\©�†ª†¤®¤ˆ»©Wºƒ—²�Ÿ“¦†¤�n�‰‘«w†¸mˆ\ˆSºƒ¥¤�šž¦�s–ª©W†¤ºƒ�ªˆ1�“}ž¼©°¥†‰—±©´¨]™ ¯‚�ŸŒ’†ª©a“UŒŽ£]�{�w™‡“}“¦�Ÿ� †£Œ’©�ˆ\ž9”¦ž¦žU—›–¤”]©�†ª“¦£�Œ’ˆš« ™ ¬ ˆŒ›‘]™8©´™ …\ŒŽ�½†‰�´…\¥¤ž¦“ …\�s�š†‰�ª“¦¯3ˆ1E®ª†† ©´£¦“¦™‡ŒŽˆ�‰†w£®‰º ”¦…‡†¤�ª†‰ˆ�9�´£�¥¤©’ž¦ž}™\�s�ª†š�Ç�£¦™‡Œ ¾>“Y“}”]®¤”¦† ºƒ“¦“¦�s—›©nŒ•©WŒ•†‰©°†¤†‰©n�¿¨»�¶¥¤…1žµ“U¥)©�® † †ª£ †Ÿ£ Á¤…\©�mž†¤™‡�sž¦†‰Œ’�šˆ”¦†¤†‰� Hˆ\® �sž}©nŒ’�)�w©nŒ’ˆ £�†‘,†¤©’�s™\Œ›„m‘}†¤…‡ˆ�š†‰† «»ˆ‡£,Š Â©�ž¢‹>†3Œ’…1¥¤—’—±žS�Ÿº ž ®¤�s‘}º ©n� �š�Ÿ“¦“}�¡ž¦©°†)ˆ�{©´¥¤ž¦™‡ž¦ˆ†)�š†Œ’®ª�¶�s®Ÿº\·…\® “�™§¸‚®‰Š ©9�s¨]žµ¹À�s¥ ©°†‰�s©’�¡™\¨]�s†k¯3©�†¤©´”¦™‡�¡†‰†¡ˆ1�ª£�¯3Ãaž}“¦Ä �‡ˆ¬ È � £„¿†n†ŸÉ¶�sÁ¤Œ›…ž¦‘�—˜�sŒ’“¦ˆ»©nŒ’�‰ˆ¢«%ÅÆU™‡ÂÆ�ž}Æ¦ † ¯ �sH®ªºSž¦�s…‡�¶Œ’©W†‰…‡©°�s†‰“}Œ•ˆ ž¦�Ÿ�?†9Œ’ˆ…\®ªžS†‰“}£��´ˆ)¥¤†¤ž¦�Ãƒ�sH�š‹{�sŠk“¦Œ’ˆ1©nË.©�®ª†¤†Sˆ¥¤«)“¦Œ’�¼¹Ïˆ¢™ƒŒ•“wž¦® ˆ\“}�ª�Ÿ¯{©�†n“¦¥ª“¦ˆºƒ—Ì�‰£�—’ž—±“}¨¢�Ÿ�Ÿ£]†ª® ¯P“¦™\—›—˜ž]Œ˜žSÍe�‰ž †ª†‰…£ˆ/œ�—˜”S†‰�‰Œ•”]†¤“)©8†‰—ƒ„mžµ…\¥w…‡“¦†‰—˜�Ÿˆ‡“}“}ˆŠ —’—˜‘�†‰‹{º\—f¯P“‰�s‘©n“¦¨¦† ˆ—˜†£¡† ÁUºƒ�¼©°™\ˆ1†‰ž¦ˆ‡£UÎ�s†¤Œ•�ž}©’™\ˆ‡„m“¦�w…‡©H†‰®ª©´ˆ‡“}™‡Š ˆ†8‹Ê™‡—²“¦†‰©WH— ©°…>†‰Œ’©´�?º ™§�®ª“¦ž¦©W—›ˆ\©°�Ÿ�s†‰“¦ŒŽ�sˆ\�ªˆ1©��s†‰“}—˜“¦ˆ\©nŒ’©�©W”¦†7—±¨³†…1…”¦� †¤�ŸžŸž¦�ª‘��s”S�ŸŒ•“¦Œ•ž}£��¡ˆ‡†¤��� ¥ª† �ŸÁ�ž}©��Ð†‰ˆ‡�s©´™‡Œ•ž¦†Eˆ\¥¤�)ž¦�s®ª�š“¦ˆe".*#47$m.42.VSk=F>a(7*+7$#$2!S;=?8Z2b?=?2./7$ *+'n=F7$ =?_*"*04( Q)7bF,(`,=?`m./\.4"! '!M*+7$$/!#$7Jop_ 8!#7$/')7*+.$"Sq.4(7$/ 2!0*#4=F./7*+.&!7$R2'')72!a./\Q) r/s)tvuxwzy){#|~}Ry)�0wz€2�#|‚�~uƒ�#„ƒ„†…w‚‡ˆ€ˆ€{#|‚�~‰/Š‹"…%ŒU�UŽ��V�1�3‰pwf‘Y‰pw‚‰p�#|~’6t “‰p”"�~‰•|z‡ˆ”2Š�‰•|:’p{H”"�‚|6�#’•�d”7‡v�d‹‰•|z–0–H–0–"—n�0”ˆŠ ‹"…˜ŒUŽv™_‡ˆ”ˆŠv‰•|š0|6�#”"�D”7‡ˆ�z‹‰•|kŒEŽ�™[�Y“›kœ0œ#�@ž+Ÿ" /¡0¢�£N›e”ˆu†�~uƒ�0„Y‰•¤�€‰•|~ux�3‰p”"�~w3y)‰•|~‰R€‰•|‚¥¦{#|~�3‰/Š˜yqtˆux„x‰ �~tv|~‰p‰a{#¥:�~tv‰ �0‡��~tˆ{#|~wy)‰•|~‰Yux”k|~‰•w‚u§Š�‰p”ˆ’•‰U�#�)›‚“)�UŽ�¨q—+ŒU�UŽ��]©�#”ˆšH„x‰•…k‘1‰pw‚‰/�|~’ªt“‰p”"�~‰•|/£-s)tv‰pw‚‰w‚{0‡v|~’p‰•w{0¥8w‚‡ˆ€ˆ€{#|‚��|~‰š0|6��~‰•¥¦‡v„x„x… �0’6}7”ˆ{/yq„x‰/Švš0‰/Š£



$ 42!#7\7!\$$/./7O$k>e!,« &-$/"!7¬x$k'),=?8.3>UZ=?"T Jd;4(7=F!k(7$=?`,]�Z"!#*+, 7$.4(Rb?=?O=F.2.=F,$ >E$42!7] 7!X *#4=g(7$k]Z"!#Xbg2!` *"*"9@!#*+3.4¶&-$/"!U./ *+(3!#7./3>@".*04(7$E+¹M'-b?=?*"=?.bF  .4&$3.4(R2'-'-b?=?*"2.=F,]"Z7bF')"!;T;=?bgbn.2º%.4=?$k$'7*+.;>.4 '!`!#\¬x$3Q)747ZM=F!;=?8./O*+,$#=?("!/5 2.=F,JzK(42!7O 7!'!`!0  =?(`M(7b?$"S8Q8.4(7=?!:Z"!O-2.&(!SM(.:'!vZ=g(;>e!z!#7./ 2.>e".*#4(7$3˜.4&$¶%&-$/"!3("7X(.¶QD7T¶2!a>q.4(7=?!¶7*+7$$=F.ªJEh_!#$/S-=?m$&*04˜'-2!0=F`, .4(;&-$/"!:4$z( *+,./!#,b->).4(3!7bg2.=FZk'-b?*+7 7.z>)-2.  *+,'n&(.2.=F,S.4&$:( -=F!7*+. =?(»n&(7*+,].4(R*+,$.;=?*"&(!#!7˜Q8X2.!">e"!7*+7$=?]'!#`!#]J op˜.4=?$d'-2')"!7STza=?$#*"&$$z.4(a&$/>1.4(a$4-2!7X7! '-!`!#  =g(` (7b¼D')7-¯L, *"*"9De.6T¶2!=?$/./!0=FQ-&(./7X$42!#7\7! $/M$/./7 G KM¸ K(jIU=?!#"!f./R("./"!#O=?(¶T;4(".4("!f=?.f*"Q)3+¹')7*+./7./R=g'!vZ3'!`!#®')"!>e!/5  *+R,B$&*04B$/M$/./7 $b?$/(J3¼&(!3!7$&-bF.$k*+,(À!07\=F.$k&-$/">e&-b?(7$$¶>e!;.4(%$/$./7«*+,$=g("!7J @!#.&2./7bFS(=F.3=?$d(.kX=?8.&=F.=FZ$/.6MbFSX!#DTd!º˜=?$d!7·8&-=F!7m>YX2''-b?=g*"2.=F,X("Z7b¦5 ')"!a=F>:*+M(=?$*+,Z"!./7[./\¼'7nB¯½&-("!D=?."J%KX,(>:.4( vÁ/!aQ)7("À.$>¶¼D')7-¯½=?$ '-2!.=gb?bFObF,$.;=?X.4(a'!#*+7$$7J opO!#7*+`,=F.=F,m>.4(D'!Q-bF7O$E'),$/7OQm¼D')7-¯N&-$2`,˜*"*"9D1+¹./7$#=F,$¶=¦Ã)"!zm.4&$¶*+(&$=g(` .4(7Ä=?$d(%b?,(`"! ')!.2Q-bFJh_mQ7bg=F"Z.42.R\*"2!">^&b?b?B*+,$=?"!7S1W7$/."S1$/". >¶$&*04_+¹M./7$=F,$R*+,&b? Q)º"_./B72Qnb?=?(`]&$/"!0$a./BQ.=g_')"!>@!0 *+ ,[*"*"9De!#7 \=g=?*"2./.4(R$".k>-=F!7*+.=FZ7$3.4-2.kTz%47Z Q)"`,&\./O=?'-b?77.¶,b?OQ!#=?"»J  4!#7 =?("!D>d.4('-2')"!=g$!`,=FÆ"7_$>e,b?bFvT;$"J opWK7*+.=F,[ÇSqTd(7$*+!#=?Q.4(*#4-2!/5 k *+./"!#=?$.=?*"$D>zX*"*"9e!#7qSQ)">@!#=?$#*"&$$=?`a.4(¼D')7-¯V'!`!#O =?(`R (7b˜=F.$ &$2`J:h_R+¹M'-b?=?˜.4(R$#4(!.*+, =?`,$¶>f¼'7nB¯±$;'!`!#O =?(`M(7b)>e!;$&*04\2!#*#4-=F./7*H5 .&(!7$7S1j,&(.b?=g(%.4 b?(`,&2`>e72.&(!7$ =g./!M&*+7PQjK²oWÊd, '-·B.4-2. 2! =?8./7(7 ./ vZ"!#*+,.4(,$/R$4!.*+, =?(`,$¶,B.4(7=F!3!7bg2.=FZR$/M$/./7 $"J k4-=?$:=?$z>e,b?bF�Td7˜Q8mR!"')!.d=?]K7*+.=F,]Ë ,X$/".¶>1$=? '-bFD¼D')7-¯V'!`!#O =?(` +¹M')"!/5 =?78.$*"2!!#=F7P,&(.D,_\KM=?b?=g*+,P²D!#2'n4=?*"$a¼D!#=F`,=?PÇ2ÉÉÉ\2.a9Ê;KMCRS)$/,>zT;4=?*04 2º &-$/%> K²DoH¬x$z¼D')7-¯j+¹M./7$=F,$7JYh_;$#&(Q-$/7·&(78.bF%$4�T± $/7*+,-$/".f>+¹')"!#=? 7.$.42.:&-$/3 b¦5 ./"!#2.=?Z¼D')7-¯W'-!`!#  =g(` $/.6MbFD=?˜K7*+.=?, Ì(JzK7*+.=F,mÌ(JƒÇa!#"'!#.$:&('), ,&!:+¹M'"!0=F7*+7$ &$=g(`.4=?$¶'!`!0  =?(`$/.ªb? ,\Y!7-2!º$7S-KM¸ K(´$/M$/./7Å>e!,ÅÍ=?*+ fb?(`,&2`%+¹./7$#=F,$k./\¼D')7-¯ .42.˜ =F`,48. Q)B&$/7Ð./`".4"!˜T=F.4Ð.4(P$/./!#=F`,48./>@!#Td2!#ÈÑ/bF'(56bF"Z7b?ÒW'!`!# O=?(`[$/.ªbF G $ 7'-b?�7=? .4zÀ!0$/.Y$/".U>+¹M')"!#=?78.$0IqR7=?.4("!Y./!0$b?2./7./D.4(db?./"!#2.=FZd'!`!#O =?(` $/.ªbFS!%*+, '-=?bF7[-=F!7*+.bFJmh_˜*+,'n2! .4(7$/mT;=F.4_.4 >@72.&!7$R'-!'),$/7_Q[Ê¶,'-·j Ç



K²DoHSMQ)">@! -=?$*"&$$#=?(`R!#7b?2./7XTz!#º˜=?\K7*+.=?,\ÓX!7*#4-=?(` $/, *+,-*"b?&$=F,-$d=g]KM7*+.=F,BÔ8J Õ



Ö³;×ØkÙÚÙÚ0×´ E EÛÝÜßÞ



à



àá 1â/ãf ãfä



K"Z"!#bMZ7-(!#$f 2!#º".f*"*"9@!0 *+J[CÅ.ª8'n=?*"b *"*"9Dk\*+,b?b?7*+.=F,[>KM4-2!7WB7![¯U2!#b?bF7b G K(B¯¶Ia(M(7$"SY! M&bF7$7S(7*#4P>ET;4=?*04\4$=?./"!0b1bFM*"b1$#42!7\7 !nc.4(=?=FZM=?&-b-7!0=F7$k./`".4("! *+,'!0=?$/3.4(k`,b?Q-b7!#JU;4(37.=?!;7!#=g$U`,bFQ-b?bF(!7$#$/7S .48&$z*"*+7$$=FQnbF3./ b?b1'!M*+7$$/!#$"c)4(vTz"Z"! (,(56bF*"bY7!\*"*+7$#$/7$a2!!+¹')7$=?Z .4PbF*"bY,(7$"Jk4( 7!#X4-=F"!#2!#*04X.4&$;*+,$#=?$/.$k>E, !D !RbF"Z7b?$;>E*"*#4($$/M*"=?2./7T;=F.4\P=?=?Z=?-&b '!M*+7$$/!�SUP(M(+56bFM*"b:7 !SEW!#7./˜ 7!Sf =?N7!_.4-2.=?$(.%'-4M$=?*"bgbF bFM*"2./7P,B.4(*"*+7$$=?`˜(M(JkCá*"*04(+56*+,4("!78. $/M$/./7è$$&7$!7$/'),$#=FQ-=?b?=?.6O(.D,bFX>e! >e".*#4=?`PV$/./!#=g(`B!7 ./˜2.MS:Q-&(.Rb?$>e!%7-$&(!#=?`B*+,$=?$./7*+[,(`j.4(˜*+'-=F7$>; 2.=F./7\Jfoª>2. $�Z7\=?]*"*04(R=?$3&('2./7XQm.4("!k'!M*+7$$/!�S(.4(7].4(aZ2b?&(a=?X*"*#4 &$/.3Q)a=?Z2b?=?-2./7JEk48&-$d$#&*#4\$$/./7O$3Q)747Z $k$#42!7]7!#˜ *04=?(7$¶T=F.4˜!7$/')7*+.3./ .4(7=F!k*"*04(%O2`778.$*04(77$"J éUê6ë



ì˜ífî³ïUðªñ6ð6òMóYôAõ_ö,÷)øzí:ðªò(ùjú\öð6û1ð6ô¿éüqüqü



k4(%K-²Do3¼!#=F`,=?\Ç2ÉÉÉm=?$3$&*04B $/M$/./7Úý¦þ7Ïÿ~Jfo•.;=?$¶!`,=?Æ"7B$;O4')"!#*"&(Q)SMT;4("!a7*04(M( *+,$=g$/.$>_&RQ)"!>;'!#*+7$$!#$Ð7!W.42. =?$bFM*"bz./j.4(7\JWk4(]$=FÆ"˜>¼!#=F`,=? $/M$/./7 $k=g$3`!�T=?(`!#2'-=gbFSM\\þ"É,ÇˆÌm'!M*+7$$/!; *04=?( =g$3+¹')7*+./7]./m2'')72!;$/,J ÎU=F`,&(!#þD$4(vT;$d.4(D4-=F`,4mb?"Z7bn2!#*04=F./7*+.&(!#D>1.4(a¼!#=F`,=?˜Ç2ÉÉÉMJzC (M(D=?$:>e!#7˜QO%'-=F! >Bop¯dK˜ÍRþ7Ç2ÉÉÉO'!M*+7$$/!#$7SM*+,-(7*+./7].4(!,&`,4˜4&(QqSM./`".4("!;T;=F.4X')!.=F,˜>1.4( $#42!7 7!#JzB&-bF.=F'-bF(M(7$32! *+,7*+./7B=?]488')"!#*"&QD.4(!,&`,4] $/T;=F.*04M5~Q-$/7]=g./"!#*+,-(7*+."J ¼(;!,&(./"!z=g$f("7(7O./%*+,(7*+.¶&(' ./  '!M*+7$$/!0$"S8$=g*+k.6Td'-=F!#$E2!D*+,(7*+./7˜=F!7*+.b?%ZM=? .4(7=F!a4&(Q-$"c.ªTzB!,&(./"!#$2! ("77j./X*+,-(7*+. þ7Ó˜'!M*+7$$/!#$7SÌ]>@! ËÇ˜'!M*+7$$/!0$aj$/],J :*04\\op¯dKmÍ%þ7Ç2ÉÉÉ'!M*+7$$/!34$d.6Td bF"Z7b?$d>Y.6Td25~Td�X$".¶$#$/*"=g2.=FZa*"*#4(ST4("!D.4(À!#$/. bF"Z7b)>*"*#4(R=g$z,(56*#4=F']˜'!#�ZM=?(7$3ËÇ  µå2.*"*#4R]ËÇ  µå=?$/./!0&*+.=F,˜*"*#4( G ËÇv5~Q./ b?=?m$=FÆ"vI0JNk4(X$/7*+,ÐbF"Z7bd>*"*04(\=?$2Ã56*#4=F'1cz=F..6'-=?*"bgbF_'!vZ=?7$˜þH5~ÌµÄ&=FÀ-7W*"*#4 >e!;Q).4B2.m\=?-$/./!#&*+.=F,-$ G þ7Ç  5~Q8./b?=?(a$=?Æ"vI0J¶CDb?bq*"*04(7$&(.=?b?=?Æ"q7$/.DÍk7*+78.bF\  =?B7!X\=F.$*+!!7$/'),-=?(`=F!7*+./!]7 !˜-\4$;O*+,(7*+.=F,B./O')!.=F,]> .4( o¼A$&Q-$/M$/./7]J ¯U2`X =F`!#2.=F,N42!#(T¶2!O �Z7$2.B=g./P7!_*"bF,$/m./B'!M*+7$$/!.42.R>e!7·&(7.b? *"*+7$$/7$B=F."Sk.4&$m=g*+!7$=?`W.4(j2.LbFM*"b?=F.6JAk4(j4&(QiO=?.=g$m*"*04(_*+,4("!7*+_*+!,$#$ '!M*+7$$/!0$ &$=?`j_-=F!7*+./!85~Q-$/7±=gZ2b?=?2.=?,N'-!./*+,b~J±hi4-=?bF]2._,b?W+¹(=?$/.$ =?L7=?.4("! bFM*"bE!R!#7./m7 !S*+'n=F7$a>¶.4(m-2.\*"[+¹(=?$/.R=g_Zˆ2!0=F,&$a'!#*+7$$!R*"*#4(7$7 J  ""'-=?(` .4(7$/*+'-=F7$*+,$#=?$/./78.D=?$;.4(!7$/'),$=FQn=?b?=F.ªO>E.4(*"*#4(+56*+,4"!7.R'!./M*+,bY>E.44&(Q-$"Jk4( =F!#7*+./!5~Qn$/7j*+,4("!7*+!7vZ7$.4(Q!,*"$/.Q)./.bF7(7*#ºB.42.D'!"Z78.$a$*"b?2Qn=?b?=F.ª˜>z.4( $('BQ-&$/5~Q-$/7_*+,4("!7-*+J 12./7*+j>¶*"*+7$$ ./\bF"Z7b;þ*"*#4(O=g$a2''!�¹M=?O2./7bFPÏJƒÏ2$7cY>e! bF"Z7bMÇ;*"*04(¶.4(zbg2./7*+R=?$dþ"É;.=g7$1.4-=?$1,&-." J 12./7-*+ >*"*+7$$U./bF*"b7!# =?$Y.4("! Ó].=g7$ $%+¹')7$=?ZS1T;4("!#7$Rb?2./7*+j./!7./m 7!j!#(`7$R>@!,´&('[./.6T;=?*+O.42.R>e! bFM*"b)7!SMT;4(7X2.3,$/.aþD!,&(./"!3=?$d=?8Z,bFZ7SM./(72!#bFOÌ.=g7$d.4(a*+,$/.¶>Y*"*+7$$¶./ bFM*"b 7!#OT;4(7jþ7Ó%!,&(./"!0$32!a*+,(À`,&(!7qJzK²Dof!"')!.$d.42.3.4DQn=?=F!7*+.=?,bQ--(T;=?(.4m=?$¶*"MJ ÓÇ2Émµd'-$>@!D&('\./mË !,&(./"!#$ G ËÇ'!M*+7$$/!0$0I¶B.4("!72>e./"!D=?$;*"MJ3ËMþ"É˜Bµd'-$7Jdæ�Td"Z"!7S).4( Ë



Node 0 Proc A



Proc B



Cache



Cache



Node 1 Mem & Dir



Hub



Node N



IO Xbar IO Ctrls



õ½ãªòªá‡ë˜öŸäeò¤öŸø‡ã ä8ç}ümöŸá‡ä9û ½ï7ã ë˜íUë˜î



Scalable Interconnect Network



 







!"#



+¹M'"!0=F7*+7O*+,$.z>1%!7./7!# *"*+7$$3("')7$f.z,b?,m.4(=?$/.-*+;>q=F.$dbFM*"2.=F,S =‚J†JU.4(D8&%Q)"!f>q4('-$:!7·&=F!7SQ-&(.:b?$R,O*+,8./78.=F,˜>@!zQ-(T;=g(.4JUÊ¶,./78.=F,˜*"m4�Z  $/"Z"!#=?'n*+.f, ')"!>e!# *+c=F.:*"m2!#=?$/k$z.4(k!7$#&bF.E> 8,M56bFM*"b(!">e"!7*+7$fT=F.4=? ˜$=?(`,bF%*+(S)! 7BQ*"&$/7PQ].4(*+.=?Z=F.=?7$;>f.4"!=g("')7(78.k2''-b?=g*"2.=F,$k!0&=?` ,].4(%$R *04=?(S-\=F.$¶+Ã)7*+.=?$3.4&$k&-('!7=g*+.2Q-bFJ k4_'"!02.=?(`±$/M$/./7 $#&('')!.$X2.¾bgbF*"2.=?, 2.\.4([`!08&bg2!#=F.6³>Ð'-48$=g*"b'-2` G þ7Ó µkI0Joª.R2././7 '.$R./Pb?bFM*"2./O7!#P>e!%\'!M*+7$$ ,_.4m$m(,[T;4=g*#4[=F.a!0&$"J æ�Td"Z"!7SU!7$&bF.$a2!#O(.a`,&2!#8./"7åý¦þ"É2ÿ~JO¸D">e&-bF. $/./!#2./"`,=F7$% 7jQ) $/". QP.4(O&$/"!a!%.4( $=F./JUz8'-=g*"b?bFSa(">^&bF.À!#$/.p5~./,&*04'-2`kb?bFM*"2.=F,'),b?=?*+R=g$&-$/7.42.E=? $U./ab?bFM*"2./kD'-2` >e!,Ä.4( bFM*"b7!˜>.4(a'!M*+7$$/!k=?-*"&(!!#=?`R.4(a'-2`+5~>^&bF."J:o•]]'-.=F,b)!,&-M5~!Q-=? 2.]b?b?*"2.=F,j'),b?=g*+S'-2`7$ 2! b?b?*"2./7_./B7*#4_'!#*+7$$!R=?jX!,&(5~!Q-=?>e$#4=F,Jk4( ¼D!#=?`,=?˜'!�ZM=?(7$34-2!#(T¶2! \$/>e.6T¶2!$&('')!.¶>e!k'-2`R =?`!#2.=F,J CÐ*"*"9D¶'!`!0  =?(`\ (7bg$a2!m$&-=F.2Q-bF>e!%&$/,N=F."Jm;4(7$/ =?*"bg&(.4(%R>^*+./˜$/.-2!#$kæD¯:Î ý¦þþ+ÿ~S¼'7nB¯¿ý†ÇMþ+ÿ~S-¯fo ý¦þ  ÿ~S$;Td7b?bq$.4(%48Q!#=? ¯fo $ ¼D')7-¯ G J†`(Jký†ÇˆÌÿeI0S$47\SvR'.4(!7$7J1h_z=g./!M&*+:.4(: =? >@72.&(!#7$1>-¼D')7-¯ Q)7bF�TRS1Q)">@!#O=?$*"&-$$=?(`˜'!QnbF7 $a.42.2!#=?$/T4(7[&$=g(`\=F.R$%\'!`!0  =?(`\bg(`,&2` >e! *"*"9D@!f+¹M'-b?=g*"=F.$#42!7 7!# '-2!#b?b?7b'!`!0  =?(`(J:¼D')7-¯L=F!7*+.=?Z7$z �OQ)=?$/"!./7˜=?8./Î!./!#S-Ê¾!;Ê)$*$ *+M(m=?[!#("!R./P$/')7*"=F>eP4(vTÈ.4 '!`!#\¬x$%*+,'n&(.2.=F,$%2!O./Qm=?$/./!#=?Q-&(./7_,(`.4( +¹M7*"&(.=?(`].4(!#7$ 2. !#&-j.=?J µ¶$/7[b?2!#`7bFP&',P.4(O72!#b?=F"!,+aË2æDÏ\$/.2!#-=FÆ72.=F,j+Ã)!. ý†Ë2É2ÿ~S;=?.O=?$OW>eO=?b?=?2! '-!`!#  =g(`WM(7b‚S¶72Q-b?7$ !7b?2.=?Z7bFÐ>e$."Sk=?*+!778.b‚Sk2''nb?=?*"2.=F, ("Z7bF'n7."S84$.48&$U!02'-=?bF`,=?7*"*+"'-.*+kQ%&$/"!0$"J;4(d-=F!7*+.=FZ7$Td"!k("Z7bF')7 QXO*+,$/!.=?&-Ä>Z7-(!#$kT4(,$/a`,bqT¶$k./m'!vZ=? ')!.2Q-bF'!`!0  =?(` =g./"!>^*+ >e! .4(`!vT;=?(`]&RQ)"!>¶KB¯ $$/./7O$,j.4(  2!º"."JÊd,'-=?b?"!#$-j./8,b?$>e!%¼D')7-¯½2! !7=gbFm�Zˆ=?bg2Q-bFJ k4mb?(`,&-2`O+¹M./7$=F,V=?$ Qn$/7W&('),W.4(O>e!º85¦Áp,=?W+¹7*"&.=F,N (7b~S=?[T;4=?*04WB$#=?(`,bF Ì



 $/./"!;.4(!7XQ)"`,=?$d+¹M7*"&(.=F,]]$/'n7T;$¶Td!º"!k.4!7$¶./')"!>e!#Ä*+,'-&(.2.=F,-$3=?˜'-2!/5 b?bF7b:!"`,=F,$7Jo•.=g$ .4(˜.$/ºW>;.4(˜&-$/"!%./j$/')7*"=F>e_'-2!#b?b?7bE!"`,=F,$>e!%+¹M7*"&(.=F,VQW./7 >f.4(!#7$"J¸D=?!7*+.=FZ7$2!.48&$'!vZ=g(7B>e!(7*"b?2!#=?`m$&*04B!#"`,=F,$"S)>e!D$4-2!#=?(` Td!ºB ,(` .4(!7-$"SYj>e!R$/M*04(!,=FÆ7=g(`X.4(7]J h_!ºM$42!0=?(`\=F!#7*+.=FZ7$a$/'!7WbF8'N=F./"!#2.=F,$a ,(` .4(!7-$"SE! =FZM=?( .4˜Td!ºV=?./jj$/".>;'-2!0b?bF7b:$7*+.=F,$"JW;48&$=F.=?$7$/W./_$/')7*"=F>e_.$/º '-2!#bgbF7b?=?$\J\¯2!0b?bF7bz!"`,=F,$ 7N=¦Ã)"!=?N.4(X8&-RQ)"!R>;.4(!7$$$=F`,7N./P.4(7 2.!#& .=?S(˜.4( $#$=F`,2.=F,˜>YTz!ºm./.4(!7$¶ �˜bg$/Q(M =?*"bgbF("./"!# =?7JUoª.3=?$d.4&$ !7b?2.=?Z7bF7$/./%2'-.:X¼'7nB¯W'!`!# ./% »n&*+.&2.=?(`%*+,'-&(.2.=F,-b-bF,S8!:"Z7m./ R*04(`,=?`RTd!ºb?,O,m.4(;.2!#`".z'-bg2./>@!#\JU$/,3>.4(3'!`!0]¬x$E2.MJz¼D')7-¯j')"!# =F.$Y'!#=FZ22./ Z22!#=?2Q-bF7$7SqT;=F.4j')./78.=?b?bFP=¦Ã)"!7.aZ2b?&(7$ ,_7*#4N.4(!7SYT;=F.4=g'n2!#b?bF7bU!"`,=?,$"J Î(!./!0 '!`!0 $O �¾4�Z.4(!#7('!#=FZ22./B*+,  ,¾Q-b?*#º$"S3¾.4(bg2./7$/.OZ"!#$#=F,¾')"!#O=F.$'!#=FZ22./ Z22!#=?2Q-bF7$f./RQ)KMCY° z b?$/(J:KM=?-*+D¼D')7-¯[=?$:R$42!7  7!M(7b‚S$/7·&(7*+D $/./!02` $$/M*"=?2.=F,B=?$k(.kˆÃ)7*+./7BQX=F.$k=F!#7*+.=FZ7$"J ¼D')7-¯³'!�ZM=?(7$ >^=F!#bF˜./!#=?.=F,b‚S".D!#=?*04Sn$".;>E>e72.&(!7$>@!D'-2!#b?b?7b'!`!#O =?(`(J o•.\=?$˜'-2!.=?*"&bg2!#bF±$&=?.2Q-bFP>@!\("Z7b?'-=?(`L2''-b?=g*"2.=F,$˜.42.]T;=?bgb;!#&-³, G ./!0&(vI]K(¯:$"S +¹M'"!#.$O4�ZP!#"'!#./7±Q)7=?(`[2Q-b?B./W')!.˜$&(Q-$..=?b;*+(7$˜=?³W 2././"!X> 4(,&(!0$ý†Ëˆÿ~J CD =?�Z22.=FZ%>e72.&(!>d¼D')7-¯i=?$;.4=?-*"b?&$=F,\>:$/256*"b?bF7!'-4-=?!7*+.=FZ7$"S.4(,$/.42.a2! (M =?*"bgbFOT;=?.4=?X.4($*+') >f'-2!#bgbF7b!"`,=F,qJdk47=F!k+¹(=?$/./7*+4$k`!72.b?\$=?'-bg=FÀ7˜.4( *+M( =F`!#2.=F,P'!#*+7$$7S)$#=?*+*+&$/.(]bF,(`"!aQ)+¹./!0*+./7_>@!#, $&(Q'!#`!# $D=?B!0("! ./_$/')7*"=F>e_Tz!ºM$42!0=?(`(J_\!"vZ"!7S:.4m>^*+..42.'!`!# $ �WQ)m=g*+!778.b?bF[ =?`!#2./7 7$d.42."S=gm*+,8./!#$/.3./ `,bFQ-b'!#`!#  =?`%M(7b$&*#4X$k¯foz!¶æD¯:ÎdS('!`!#O"! ("7](.k*+,-$=?("!3.4(a»-�T >*+,./!,bY]2..4(!#,&(`,4(,&(.3]78.=F!a'!#`!#ÄT;4=?b?D=?-$/"!.=?(` =F!#7*+.=FZ7$"J¶²a=FZ7\.4(%*+,RQ-=g2.=F,]>U7$/%>U"Z7bF'-78.\.4(R =?8./7*+%Q)7("À.$¶>f 4=F`,4(56bF"Z7b)'!`!#O =?(`M(7b‚S=F.k=g$3(.;$&(!#'!#=?$=g(` .42.D¼'7nB¯±4-$k!#2'-=gbFQ)"7\('./7qJ éUê/.



ú\ø3î-ô&%('



ó1ô10,ífî³ú\öð~û1ðªô éü1üqü



¼ ')7-¯¿Td$("Z7bF')7L$j4=F`,4M56bF"Z7bz'!`!0  =?(`PM(7b:>e!*+!72.=?(`_2''-bg=?*"2.=F,$R.42. D 2!R2QnbF ./O+¹M'-bF,=?.3.4( '!M*+7$$=g(`')�Td"!;>:K(¯:$"S--\=F.k=?$kbg$/O=?'nbF778.2Q-bF,B*"*"9Dn 7!S$E=?-=?*"2./72Q)�ZS!#7./37!*"*+7$$/7$:*"=g*+!7$/¶.4(37!#%b?2./7*+ QBX$=F`,=FÀn*".D>e*+./!�c1$/"\ý†ÇÏˆÿE>@!aX$/.&\>z*"*+7$$a7b?7M$!7b?2./7P./\7!#B4=F"!#2!0*#48\, .4(%K²o¶¼D!#=?`,=?˜Ç2ÉÉÉMJdÎ&(!.4"!7S=F>12.O=?$¶(.k$/./!7]T4("!a=F.3=?$ G  =?b?(Iz&$/7qSM".6Td!ºm./!0 2O* Ï



 �X*"&-$/R$&(Qn$/..=gb)Q./.b?7(7*ºM$"J opW!0("!%./PQ.=?V4=F`,4N')"!>e!# *+m>@!, *"*"9D32.BW*+,'-&(.2.=F,-$a�Z"!.4(O7 !#=F7$R=g$a$&*#4W.42. .4(m2.B*"*+7$$7 Q]7*#4.4(!7P=?$;b?2!#`7bF]bF*"b1./O.4(%'!M*+7$$/!,BT;4-=?*#4].4-2..4(!#7B=?$*"&(!!78.bF˜+¹7*"&(.=g(`(J ¼D')7-¯¾(7$;.k'!vZ=? \7*04=?$# $3>e!*+,8./!,b?b?=?`.4( '-b?*+7 7.>U-2. !7b?2.=?Z ./ *+,'-&.2.=F,SY$].4(Z7(!R4-$ $&(''nb?=F7P\8&-RQ)"!>37*#4-=?$ $T;=?.4jT;4=?*04j.4=?$a �PQ) =?(»n&(7*+7J;;4(%(">^&bF.D$/./!#2./"`,=F7$7Sq=?B'n2!.=?*"&b?2!DÒ2À!#$/../,&*#4-Ò˜-2.˜bgbF*"2.=?,SnT4("!"Q\2. =?$ bgbF*"2./7W./B7!#jb?*"bE./B.4( '!M*+7$$/!R.42.RÀ!0$/. *"*+7$$/7$=F."S1Td"!O=g./!M&*+7_2Q)vZJ k4=g$˜*" QjQ)7("À-*"=gb=F>&$/7½*+!!#7*+.bFnc=F>R.4j=g=F.=?b?=?Æ72.=F,³=g$˜.]'-2!#b?bF7bg=FÆ"7S;4(vTz"Z"!�S =F.˜ 7¾b?7¾./V.4(j$/./!#2`P>Rb?2!`P2.L$/./!#&*+.&(!#7$ ,åW$=g(`,bFB(M(J opi$&*#4i*"$/7$"S.4( ')"!>e!# *+:"`!#2.=F,%*" Q):$=F`,-=FÀ-*"8."JYk4(E')"!#2.=g(`;$/M$/./7¿b?$/k'!#�ZM=?(7$>e!Y&(./,O2.=?* '-2`[ =?`!#2.=F,ST;4("!"Q³2.V.42.\=g$m!#7./7bFå*"*+7$$/7  �³Q)j./!#$'-2!78.bF¾vZ7½./ 7!#P(72!a.4'!M*+7$$/! .42. 4-$a!">e"!7*+7[=F."Jk4("!# 2! $/"Z"!#bE'-!Q-bF7 $DT;=?.4j.4=?$=? '!#*+.=g*+JLÎU=F!0$/."Sf.4(\2Q-=gb?=F.6W>.4(\$$/./7 ./W'-b?*+]2._T;4"!]=F.=?$&$/7Ð=?$b?=g =F./7NQ8V.4( ,&8.;>E7 !]7Z2=?b?2Q-bFcn,BOQ-&$/X$/M$/./7«=?B%&b?.=¦56&$/"!; (Sn=F.;=?$3'),$$#=FQ-bF.42.D%&*04 >a_'!`!0]¬x$O2.W 7ÐQ)]!7./7b?L$./!7J³;4=?$4$OQ"7¾$/.&=F7Ð=gÂý¦þ"É2ÿ~J¾h_!0$/S3.4( ')"!#2.=?(`_$/M$/./7 *"-(. ºM(�T¿Á&$/.T;47N./N�Z\'n2`7$ >2.j./[Q)](72!.4(\*"*+7$$=g(` '!M*+7$$/!�JÂh_j.&(!#(7¾.4(j&(./, 2.=F,i,³T;4(7³TzPÀ!#$/.m')"!>@!07±,&(!˜+¹M'"!0=?78.$"Sk Q.=?7]Z"!X=?$2''),=?8.=?(`!7$&-bF.$"J ÎU=?bgbFSnK²Do34$;'!�ZM=?(7\+¹./7$#=F,$k./]¼D')7-¯¾T;=?.4]T;4=?*04].4(R&-$/"! �\=?(»-&7*+a.4(  2''n=?(`>-2. ]>U.4(!7-$3+¹'nb?=?*"=F.bFJUk4(7$ 2! ,&(.b?=g(7XQ)7bF�T J éUê43



ú\ø3î-ô&%('65k÷ôfû87:÷)ûqî:9póqöjò(òA@CBD%FEG'mñ6÷H0>póqöIiù



 4(:Q7$.1$/,b?&(.=?,./;.4(z'!Q-bF7 >MbgbF*"2.=g(`;2.k- .4(!7-$1=? ¼D')7-¯\'!`!0 Td,&b? k Q)a./O=?'nbF778.k./!#$/'n2!7."Sn\4=F`,4-bF '.=?O=FÆ"7S(M =?*aO=F`!#2.=F,X>E2.MJ¶æ;vTz"Z"!�S .4("!]2!]$/"Z"!0b3'!Q-b?7 $%=gW'!#�ZM=?=?(`P$&*04ÐL'.=F,J[CD$(./7Sd=?$%=?.Z"!#N42!#V>e!.4( ')"!#2.=?(`P$/M$/./7 ./P"./"!# =?(mT;4(7N./_ =F`!#2./X2.jL*"&(!!78.%=g'-bF778.2.=F,$(j(. ')"!>e!#ßTz7b?b~JEB!"vZ"!7S-'-2`+5~Qn$/7\$/./!#2` =g$3(.3bFTd�$;$#&=F.2Q-bFDQ-$=g$z>e!k]2''!#'!#=?2./ =?$./!#=FQ-&(.=?,R>q2.MJfµd.4XK²DoE˜Ê¶,'-·.48&-$E'!vZ=?;4=F`,4bF"Z7bn=F!7*+.=?Z7$f./R$/')7*"=F>e2. =?$./!#=FQ-&(.=?,- .4(!7˜$*04(7&b?=g(`a=?˜¼D')7-¯['-!`!# $ý†ÏSÓMSMÇ,Ôvÿ~JEk4(k+¹M./7$=?,m$/".$d=¦Ã)"!7J o•.D=?$D&(>e!.&-2./R.42..4(7=F!$/M.ˆ¹Pb?$/X=¦Ã)"!#$"Sn$#=?*+R.4"!=?$;$&Q-$/.8.=?b1vZ"!#b?2'_=?.4(*+! >^&*+.=F,bg=F.6m>Y.4(R.6Tdm$/".$3>E=?!7*+.=FZ7$"J C³ vÁp!f*+, ',7.U>-Q).4$/".$E=g$Y.4KJMLNPOQHLSRUTVOWa=F!7*+.=FZJUk4=g$Y$/')7*"=FÀ-7$Y.4¶O("!E=? T;4=g*#4X 2.QMÁ/7*+.;=?$¶ 2'-'7X,8./ .4(a$/M$/./7Å 7!#=F7$"Jf;4(!"a=?$/./!0=FQ-&(.=F,mºM=?$"SM7b? RXAYZP[)8 S ZU\VZUXLPZ^  ]MSY2!˜7Z2=?b?2Q-b? ./$/')7*"=F>eP.4(m=g$/./!#=FQ-&.=F,B!#7·8&=?!7_>e!R7*#4L=g7$=F, >U\2!!#�JzÎ(!+¹M'nbFS=?\K²Do¶ÎY¼ÍUkÍC9¿.4(a>e,b?bFvT;=?(`$/.2./778.;T;=gb?b)=?$/./!#=?Q-&(./;.4 .6Td =? 7$=F,b)2!!07  _OQXQ-bFM*ºX=?X.4(aÀ!#$.k=?7$#=F,a  ` bdc K²o¶¸DoKMkÍ;o•µ¶k-2.B7bF7 7.$%./ 7!0=F7$E=?!,&(5~!Q-=?R>e$4-=F,JUk4(kÊd,'-·%=F!7*+.=FZ3*+!!#7$/'),=?(`./a.4(k2Q)�Zk=?!7*+.=FZ =?$k` Ó



dØ



b ¸ldÊ c ¸Do/KM;Íkopµde!#Å-2.O=?$./!#=FQ-&(.=?,m2.7bF778.;`!#&b?2!#=?.6˜!#2.4("!;.4-\'-2`%`!#M5 & b?2!0=F.6JXk4=?$a=gZ,bFZ7$%!72!!0(`,=?(`].4(˜b?7,&.R>3.4(O2!#!#7[=?W7!_$/.42.R.ªTzP7bF778.$ T;4=g*#4X$4(,&bgOQ)D'-b?*+7]=?˜=¦Ã)"!78.d'-!*+7$#$/!7¬x$¶7!#=?7$32!a$/./!7]=?X$/"'-2!02./a'-2`7$"S(T;4=g*#4  � !7·&=F!k'n=?(`a.42!!#� !d.4("!d2!#!#(`778.$"J:k4k!7$&b?.=?(` 2.b?7,&.d � ZM=F,b?2./ .4(;$.2!#mb?(`,&2`;2!#!#7 b?�,&(.z$'7*"=?À-*"2.=F,$"SQn&(.:=F.E`,&2!0./"7$d.4(;$'7*"=?À7 =?$./!#=FQ-&(.=?, 2. .4(B7bF778.ObF"Z7b‚Jik4(\2.[O2''-=?(`,$2!#B("À-(7Ð$m=?Ð.4(\æD¯:Î®$.2!#J³k4(K²Do ÎY¼ÍUkÍC9A=?!7*+.=FZa>e!k.4=?$3=?$!` bdc K²o¶¸DoKMkÍ;o•µ¶ 7bF778.6T=?$/R=g$/./!#=FQ-&./7m2!!07M$%ý†Ç,Ôvÿ~S-$;!7$&b?.d>U.4( ,M56$/.2!0\b?7,&.;=?]7!#J µd.4jZ7(!0$b?$˜$&''-bF]=F!#7*+.=FZ7$;./]$$*"=?2./*+,'n&(.2.=F,$DT;=F.4B.4(bFM*"2.=F,B>z2. =?\$./!#2`JDÊd,'n·m'-!�ZM=?(7$3.4snUTtA_m-=F!7*+.=FZ ./˜=?=g*"2./ .42.;.4R=F./"!#2.=F,-$k>E.4(=? +5 =?2./7b?>e,b?bFvT;=?(s ` u_UQV_XXWXvJwYbF'm2!D./Q$$=F`,(7m./.4(!7$z=?O9:.4(2.MJ o•.a 7j=?$./!#=FQ-&(./%%&b?.=F'-bFRb?"Z7b?$>:.4(bF'qS =?L*+,8./!#$/../_.4(]$=?`,bF˜b?"Z7b3$/')7*"=FÀ7NQ8N.4(B¼D')7-B¯®$.2!#JNk4(YPnyxwYPtW[=?!7*+.=FZ =?(>e!# $.4O*+,'-=?b?"! +¹M*+.b?j4�T ./P=?$/./!0=FQ-&(./=F./"!#2.=F,-$ �Z"!7!0=F7$"z S _XHLS{n=?$R&$/7_>e! $/')7*"=F>e=g(`b?=?`,78.>2.MK S tWtwYQML"WpNP=?$!,&`,4bF[7·&=FZ2bF78../_.4\æ¯z| Î uQwYUZUWANNYQwNP=¦5 !7*+.=FZS)bF.4(,&`,4=F. 2'-$D2.O./˜bFM*"bY7 !#=F7$k!02.4("!.4-=?-=FZM=?&bn'!M*+7$$/!#$7Sn.4( OWUtVuXV_OWX=F!7*+.=?Z%=?$D&$/7B./X"À-(RmZ=?!.&b12!#!#7J K²Dok$=g =?b?2!#b?O'!vZ=g(7$}_~~LSnLSO\nS˜=¦5 !7*+.=FZO.42.R*"_Q) &$/7j./$/')7*"=F>@.4( =?$./!#=FQ-&(.=?,\>3bF'[=F./"!#2.=F,$ Q-$/7j,_7=F.4"!,JV_OV_ * ! OxQVWV_Jj 2O=F.ª G .4&$ *"bF,$7bF!#7b?2./7_./\.4( YPn�xwYtVW-=F!7*+.=FZ>kÊd,'-·(I[.4(nWpNO =F!#7*+.=FZS*+!!7$/'),-=?(`./˜Êd,'n·-¬x€ $ nUTVtV_nJ po B-=F.=F,X./O.47$/S-Q).4\Z7-(!#$;4-7Z(7\bFvTz"!56bF"Z7bY-=F!7*+.=FZ7$;./m=F!#7*+.bF˜=g(»-&(7*+ .4(jbFM*"2.=F,¾>a'n2`7$]=?¾7 !J k4�uV_{W uX_VZW±-=F!7*+.=FZP*"¾Q)&-$/7¾./L(M =?*"bgbF *#4-(`\.4(]ZM=F!.&b¶7 !VO2''-=?(`P>Ð(!7$$!0(`Sd$_.42..4(]'-2`7$m2!\b?bFM*"2./7 >e!,Å'-2!#.=?*"&b?2!3(M(¬x$k7 !J:k4( $8.ˆ¹]>@!k.4-=?$3=F!7*+.=?Z =?k$ ` bdc K²o¶¯)C;²l



¯&1C;Ê€ G $/.2!. !7$$"S$=?Æ"S(.4(!7&mI



k4(a'n2`7$;2!RO2'')7X./ .4( 7!#˜>.4(R(+¹M7*"&(.=?(`O.4(!7?‚UƒV„A…V†‡ˆ‰UŠ1J KM=?O=?b?2!#bFSzÊ¶,'-·N'!�ZM=?(7$tHL{QA_OW nW‹O OpYTpZxV:  uXV_ZUW nW‹O OpYSTwZxV=F!#7*+.=FZ7$./W(85  =g*"b?bF72Q-bFD("T³ZM=F!.&-b-7!#O 2''-=g(`(ST;4"!.4>e!#"!¶�Z7$¶,bgm2.Z2b?&(7$z./ .4(("T½bFM*"2.=F,XO.4Db?2././"!k87$¶(."Jf� C tML{QA_UOW OpY YPtu OUxQWV_UJ*"&-$/7$3$/".z>1'-2`7$¶./ Q)a'-b?*+7],\.4( (M(aT;4("!a.4R$/')7*"=FÀ7˜.4(!7B=?$3+¹M7*"&(.=?(`(J Ô



Œ



��Že,b?bFvT;=?(`'.=?,$k` — 56 'D`d²D7("!02./7$;&bF.=F'!#*+7$$#=?(`*+(J — 5ªÓˆÌ–`z²D7("!#2./7$ÓˆÌ25~Q-=F.;QMÁp7*+.$ G (">^&bF.3,\9aÊkKMC



!#=F`,=?I



— 56O=F'-$/Ì?`z²D7"!#2./7$*+M(R&-$=?(`.4(%Bo•¯¶KÌ =?$./!#&*+.=F,]$/". G (">e&-bF.k2.;9aÊkKMCaI — 5~!vþ"ÉÉÉ˜`mKM*#4(7-&bF7$R*+M(˜>@!.4(˜!�þ"ÉÉÉÉj*#4-=F'V-N&$7$%$/M$/./7



!vþ"ÉÉÉÉO=F>U7Z2=?b?2Q-b? G (">e&-bF.¶,\9Ê;KMCA¼!#=F`,=?nI



b?=FQ-!#2!#=F7$ $'7*"=?À-*./j.4(



— 5•¼>e$/.s`:&$/7$3'-.=? =FÆ72.=F,-$3$/7bF7*+./7\./m ˆ¹M=g =FÆ"')"!>@!0 *+a>e!k.2!`".;'nb?2./>@!0]J — 5•¼ Ë G 2``!7$$=FZ'.=?O=FÆ72.=F,nIzX5~op¯)C G =g./"!'-!*+7-&(!#bbFM$=?$HI0J



k4(  ,$/.;$&=?.2Q-bFÒ2À!#$/.k./,&-*#4Ò ">e&b?.k$/./!#2./"`,=F7$;Tz"!%&$/7]=?X7*04*"$/J k4;+¹M'"!0=?78.$:Td"!=?=F.=?bgbFR')"!>e!#7mT;=F.4O.4('n2`D =?`!#2.=F,˜$/T;=F.*04(7O./=F.$d(">^&bF. M(,[.4 9ÊkK(C '-bg2./>@!#O$"S1=?jT;4-=?*#4_.4 $/$./7Ú2././7'.$%./B =?`!#2./O2.]./B.4( !">e"!/5 7*"=?`_'!M*+7$$/!#$"J±;4(X!7$&bF.=g(`j'"!#>@!#O*+XÀ`,&(!7$Td"!B*+,-$=?$/./78.bFL%&*04Ð')8!#"!.4 .4(,$/Q.=?7\T;=F.4,&(.=F."JkÎ!D.4%!7$#&bF.$;$#4(�T;Q)7bF�TRS-.4(¼D!#=F`,=?q¬x$ JpNPt tMLS{UQA_UOHLPYn G '-2`  =F`!02.=F,nID78Z=?!,78.RZ22!#=?2Q-b? Td$$/"../j¼ÎUÎdJUæ;vTz"Z"!7S:Tz˜b?$/B'-!�ZM=?( !#7$&bF.$R>@!.4( ™,*+Qn=z$/./7-*"=?b:T=F.4['-2`X =F`!02.=F,[.&(!0(7W,qSU$.42..4(m!7("! 7N*+,'-2!˜.4(7´T;=F.4 .4("!'"!#>@!#O*+À`,&(!7$3>e!k.4=g$3*+(J k4˜$/')"7&'WÀ`,&(!#7$$#4(�T;V=?N.4=?$V.4(˜>@,b?b?�T;=?`$/7*+.=F,L4�Z\b?bzQ"7V(!#Ob?=FÆ"7J  4("_2!˜$/')"7&('-$ T;=F.4[!#7$/')7*+. ./.4m$/"!#=gbE.=?m>3.4(m=?-=F.=?b:¼D')7-¯ Z"!#$#=F, G T=F.4(,&(. k Z7(!56$/')7*"=FÀ-*R-=F!7*+.=FZ7$0I0S)*+,'-=gbF7\T;=?.4(,&(.;.4&bF.=F'-!*+7$#$=?(` *+M('.=F,Jh_4-7Z(. =?*"bg&(7\!#7$&bF.$D>e! !.4_ÓˆÌ G ™,*+Qn=@ID[ËÇ G 1e!;.4(RO2./!#=¦¹\$=FÆ"7$&$/7]./m./7$/.;.4(7$ !7$&b?.$"S.4("!RTd$(.;7(,&`,4B*+,'-&.2.=F,\!7O=?=?(` ./ º""'P=F.=F,-bn.4!7$3Q-&-$/J .Uê6ë



EGš÷òMóœ›zðRï�02înô:ò(ð6ñ



k4(*™*+Q-=".4(MX=?$¶,(>Y.4$#=?'-bF7$.z&"!#=?*"b)$/,b?Z"!#$¶>@!3'n2!.=?b)=¦Ã)"!78.=?b7·8&2.=?,$"J CDbF.4(,&(`,4˜=F.¶*+,Z"!`7$kZ"!O$bFvT;bFS(=F.z+¹M4=?Q-=F.$f+¹(*+7b?bF78.3$/'-2.=?bbFM*"b?=F.ª X=?$:.4&$¶$/,".=g7$ &$/7³=?±'n2!#b?bF7bk*+, '-&(.2.=F,$7J½o•¾.4=?$O$#4(!.m*+M(Skb? ,$/.mb?b2.V*"*+7$$/7$X*"iQ ( bFM*"b G $/" ¯f!`(JXþ_ÎU=F`(JÇ G I/I0Jk4&$=F.a$4(,&bgBQ)',$#$=FQ-bF%>@! X$/M$/./7 ./XQ.=gj`8M ')"!>e!# *+d, ™*+Q-=M$/./7*"=?b&("!f¼D')7-¯PT;=F.4(,&(.&$/"!/56$'7*"=?À7%-=?$/./!#=FQn&(.=F,a=F!#7*+.=FZ7$"J h_O �+¹M'-bF,=?..4(m¼!#=F`,=?¬x$D(">^&bF.DÀ!#$/../,&*04_'-2` b?b?*"2.=F,j'),b?=g*+\./]7$&(!#%.42.a'n2`7$ 2!P=?$/./!#=?Q-&(./7L,(`N.4(\+¹M7*"&(.=?(`['-!*+7$#$/!#$"Jåk4("!BT;=?b?bdQ)B$42!#7Ð!7¾*"*+7$#$m./N.4( Q),&2!#*+,b?&O$"Jm;4(O&$/O>kK-²Do0¬x* $ JHLNOUQML"RUTAOW(ž]�Ÿ RXpYUZ[a¡O=F!#7*+.=FZ T;=?bgbE(\+¹(*+.bF_.4( $R.4=?(`(SM.4( ,-bFm=FÃ"!7-*+aQ7=g(`.42.;=F.k*"BQ $".k&('B2.;*+,'n=?bF.=?J k4 ')"!>@!0 *+ À`,&!7$;$4�T;2!RQ-$7\,!#&$¶T;=?.4BBþ"É,ÇˆÌ˜Qjþ"É,ÇˆÌ] 2./!0=¦¹]>U,&(Q-bF '!7*"=g$=F,O-2.MJ:k4($=FÆ"DTd$3*04(,$/7X$/.42.¶.4(2.À.$d'!7*"=?$7bF =?8./&RQ)"!d>q'-2`7$¶>e! b?bn.4(8&%Q)"!#$z>q.4(!7$¶&$7Sb?.4(,&(`,4m.4(a$/$./7ß87$¶(.d`,&2!#8./".42.32.T;=?b?b$.2!. ,¾['-2`\Q),&2!#J³¼bFN.4(\7bF778.6T=?$/?JMLPNOQHLSRTAOW QVWpNxA_UuWN-=F!7*+.=FZ]T;=gb?bd`,&2!#8./" 



âUò¤ç�ù\ë •â ¤ì ‚ô •ù 3â}îdå ¢¤£¥



 ª©p=«



œ¬ " U® y¬ 



nò 3â�òeò¤äSàŸà³à¼öŸäeî\ò¤ë²ê à ¢§¦œ¥



¯®°�±˜¬ ²



¢¤¨S¥



³¤´µ#¶S·o·¸¹¸PºSºS»Pºr¼Uµ ½¾C¿DÀÂÁVÃÅÄ ½P¾˜ÆÇÀÂÁAÃ§Ä ¸œÈ ÆwÃÉ¿Ê�À È¤Ë8È Æ#ÌÁAÃÉ¿ÊkÍ Ë8È ÆkÍAÁVÃÎ¿ÊÏÍ ËœÈ ÆpÃÎ¿PÌUÁ"ÊkÍ ËœÈ ÆwÃ¤¿SÍAÁ#ÊSÊÐ�Ñ Ò ÄP½�½¾ Ò Ä½D½P¾ ³¤´µ#¶S·o»Ó¼�·¸¹¸PºSºS»PºÇ¼Uµ ÔekÕ £Ö







û ë˜æwé‡ê²ä¡ï7é1ä‰î\ð§ñ Uä‰ãªà¼ë²ç�î ç}ü âUò¤ç�ù\ë 8ä‰ã î‡ä‰ê r×



«



pØ



.4=?$7J\Cb?b:Q-&(. .4mÀ!0$/.RVb?$/.%.4(!7$%&-$/.R!7LÇ\*+,bg& $R.42.2!#˜&('2./7WQ8[.4("! .4(!7qJo•>Tz37$#&(!3.42.f.4;&('2.=?(`D.4(!7O=?$U.4(kÀ!0$/.U./R!">e"!7*+3.4(2.MS.4(;À!#$/.U./,&*04 '),b?=?*+˜T;=?b?b)!#7b?=FÆ"%O'-2`"T;=?$ Q-bFM*º\=g$/./!#=FQ-&.=F,˜>E.4(R$/7*+,P=? 7$=F,Jdk4(!7-$kT;=?bgb("7 ./\!7[r Ç fBþ"É,ÇˆÌB7bF778.$ G .ªTzB4-bF>g5~'n2`7$"S1! þ7Ç  *"*#4(Obg=?(7$0I;.42. 2! $./!7[=?j'!#7¹(=? =F.ª ./m.4("!.4!72.7*#4j=F./"!#2.=?,Jkµ¶&(.;(˜ 2./!#=¦¹]7bF778.$D2!%&('2./7BQ8]!#R.4,( .4(!7qJ h_mÀ!#$/. $4�Tá!7$#&bF.$aQ.=g(7_T;=F.4j.4 JpNPt tMLS{UQA_UOHLPYnB$/T=F.*#4[$". , G ÎU=F`(JXË G I/I0Jmop .4=?$R*"$/SUTz Q-.=?W*"bF,$ ./b?=g(72! $/')"7&('_T;=?.4  W>@"Td"!R'!#*+7$$!#$"S1Qn&(.R2>e./"!R.42."SU=F. (!'n$f2ÃB$42!#'-bFJoª>)Td*+,'-2!#;.4=?$:T;=F.4,&!:.4("!d!7$&b?.$ G ÎU=F`(J:Ë G QI/I0SM=F.d=?$f*"bF72!d.42.:'n2`7$ 2!;=g("7Q)7=?(`a =?`!#2./7c.4"T=?b?bMb?$/ '-!7$& 2QnbF% =?`!#2./kQ-*#º./%.4(7=F!f'-!"Z=?,&$EbFM*"2.=F,S T;4("!# .4("[2!O&')-2./7W=?_7*04N=?./"!#2.=F,JXhå=F.4WN=?*+!7$=g(`\8&-RQ)"! >3'!#*+7$$!#$"SU! [ !'-2`7$R2!# �Z7JOhi4(7W! .4  '!M*+7$$/!#$ 2!# =?Z,b?Z7SY$/, >z.4(7ÚT;=?b?b vZ%*+!,$$;.6Tdm4&(Q-$"S(\>@!,Úþ7Ó'!M*+7$$/!#$k,T¶2!#S-*+!#,$$k,(R!;! !#,&(./"!#$"Jf9".6Td!º *+,8./7.=F,BT;=?b?b)=?-*+!7$/aT;=F.4X.4R=F.=?,bZ,b?&J CD$$&O=?(`.42.:2.R=?$Eb?bFM*"2./7ObFM*"b?bFR./ .4(k.4(!#7.42.:&('2./7$E=?."ST;4(7+¹M7*"&(./7OT;=F.4 ³¤´SÙSÚÛ?¼VÛ!Ù"Ü¹ÛÏËSÝÜ»Ç¸œÈ ÐÃÅÞUßS¾UÑkàVÊpÃ 8 Ë È ÐwÃÅÞßS¾UÑàVÊ ³¤´µ#¶S·o·¸¹¸PºSºS»Pºr¼Uµ ½¾C¿DÀÂÁVÃÅÄ ½P¾˜ÆÇÀÂÁAÃ§Ä ¸œÈ ÆwÃÉ¿Ê�À È¤Ë8È Æ#ÌÁAÃÉ¿ÊkÍ Ë8È kÆ ÍAÁVÃÎ¿ÊÏÍ ËœÈ ÆpÃÎ¿PÌUÁ"ÊkÍ ËœÈ ÆwÃ¤¿SÍAÁ#ÊSÊÐ�Ñ ÄÒ P½�½¾ Ò Ä½D½P¾ ³¤´µ#¶S·o»Ó¼�·¸¹¸PºSºS»PºÇ¼Uµ ÔekÕ £Ö



©p=«



âUò¤ç�ù\ë 8ä‰ã î‡ä‰ê â�ò‰ç�ù‡ëý³ë˜öŸá pØ



«



¼VÛkÙ"Ü¹VÛÏË"ÝÜ» •



³¤´SÙSÚÛ?¼VÛ!Ù"Ü¹ÛÏËSÝÜ»á#¹»Ù"âS¸·S»¸œÈ w Ë È ÐÃÅÞß"¾UÑkàVÊ Ð ÃÅÞßS¾UÑàVÊwÃ œ ³¤´µ#¶S·o·¸¹¸PºSºS»Pºr¼Uµ ½¾C¿DÀÂÁVÃÅÄ ½P¾˜ÆÇÀÂÁAÃ§Ä ¸œÈ ÆwÃÉ¿Ê�À È¤Ë8È Æ#ÌÁAÃÉ¿ÊkÍ Ë8È ÆkÍAÁVÃÎ¿ÊÏÍ ËœÈ ÆpÃÎ¿PÌUÁ"ÊkÍ ËœÈ ÆwÃ¤¿SÍAÁ#ÊSÊÐ�Ñ Ò ÄP½�½¾ Ò Ä½D½P¾ ³¤´µ#¶S·o»Ó¼�·¸¹¸PºSºS»PºÇ¼Uµ ÔekÕ £Öäã =«



âUò¤ç�ù\ë 8ä‰ã î‡ä‰êfý³ë˜öŸá pØ



¼VÛ!Ù#Ü¹VÛÏËSÝPÜ» ¹»Ù"â¸S·»



.6TdX.4(!7$7J7*04j.4(!7PT;=?b?b147Z ÇÏÓm'-2`7$D>:2.MJaÎ(! $=F¹./"7S7*#4jT=?b?bq4�Z ËÇO'n2`7$"J ¸2.RT=?b?bMÀ.d=?./%bF"Z7bÇR*"*#4(D>e!,áÌ%.4(!7$z,T¶2!#J:K=F.:=?$z(.z$#&(!'!#=g$=?(`D.42.z$#&(')"!#b?=?(72! $/')"7&('\=g$¶Q-$/"!Z7\2..4=?$¶'),=?8. G $/"%ÎU=F`(J:Ë G I/I0J k4RÀ!#$.k./,&*#4P'),b?=?*+ G ¯f!#`(JRþ�Ik-  JMLPNOQHLSRTAOWåžk]zŸ RXAYZP[a¡ G ¯:!`(JDÇ,Ik!7b?=?Æ" .4($ 2.\O2''-=?(`(SW$=?*+S1=g.4-=?$+¹M '-bFSq7*04W2!!#�j7bF778.aT;=?b?bQ)&('2./7jQ8P,bF,( '!M*+7$$/!�S.4('-2` 2'-'-=?(`!7 =g$f.4($2>e./"!¶=?=F.=?bg=FÆ72.=F,=?Q).4O*"$7$"Jfk4(;*+, '-=?bF .=?j 2''n=?(`[72QnbF7¾Q±.4(j&$/"!]=?!7*+.=FZP'!�ZM=?(7$mQ)"././"!X'"!#>@!#O*+BT;47¾.4(j&5 Q)"!>'-!*+7$#$/!#$ =?$=g*+!7$/7J±9./\.42.OTz\Td"!],b?V2Q-b?˜./N*#4=F"Z.4(]Q)7("À.>.4( JMLPNOUQMLSRTAOW QVWpNxA_UuW(ž]�ŸÉRXpYUZ[M¡R=F!7*+.=FZT;47]&$=?(`.4(€æki çq*+,'-=?b?"!¶$T;=F.*#4qJEhi=F.4,&(.k=F."S ')"!>e!# *+DTd$k'!3$=?*+D.4(a*+,'-=gbF"!3=?˜(.¶'.=? =FÆ"D.4('),=?8./"!¶2!0=F.4".=?*=?8./!M&*+7 ./!7b?=?Æ"D*"*+7$$7$k./.4(a2!!#�O7bF7 7.$k=gO.4=g$zZ"!0$=F,Jf¯"!>e!# *+aÀ-`,&(!7$¶2!a*+,$=?$./7.bF `]>e!;b?bq.4(!"aZ"!#$=?,$3>.4(¯™,*+Qn=q*+J



Þ



þ"É



OpenMP Jacobi Speedups on SGI 2000



Jacobi Speedups with Page Migration on SGI



35



9



33



8 7



No Distribution



30



No Distribute



Distribute(*,Block)



28



Distribute



Distribute_Resha− pe(*,Block)



25



Distribute Reshape



23



Speedup



Speedup



6 5 4



20 18 15 13



3



10



2



8 5



1



3



0



0



1



2



4



8



16



1



32



2



Number of Threads



8



16



32



¢§¦œ¥



Jacobi Times on SGI Origin 2000



200



Time in seconds (Serial : 200s)



4



Number of Threads



¢¤£¥



175 No Distribute Distribute



150



Distribute Reshape



125 100 75 50 25 0 1



2



4



8



16



32



Number of Threads



¢¤¨S¥



ï 7 1 é ‰ ä d î § ð ñ � â ‰ ò � ç ‡ ù f ë Ÿ à d é e ä e ä ƒ å \ ø \ é ¿ à � ç  î û ¿ ï 9ý ³ › ë   ö 



á \ é � â � í 7 ä  æ ² ë � í ª ã ¦ â   ö ˜ ë U ç î n â { ³ ý › ë   ö ‡ á � ç ‡ ø 3 ö d é } â � í 7 ä w æ ˜ ë U í   ã } â Ÿ ö ² ë � ç î ´ù sì\â�î\å)ä ƒäeò‰øƒöŸë²ç�î öŸë²æwäeà³ý³ë˜öŸá‡çUøƒö½é\â�í�ä8æwë˜íUã â}öŸë²ç�î nò



  ã  ¬  è .Uê@é



«



 e!"# ¬ ²



¬ "



5mB



¼ &(!3$/7*+,-]+¹')"!#=g7.¶')"!>e!#7XY^*+./!#=FÆ72.=F,qS(.4("!;$/.-2!#]&"!#=?*"b)$/,bg&(.=F,  ".4(MSq=?PT;4-=?*#4j] 2./!#=F¹=?$D>e*+./!0=FÆ"7[=?8./]&('')"!ajbF�Td"! ./!#=?`,&b?2!a 2./!#=?*+7$7J%CD$T;=F.4 .4(*™,*+Qn=*+(SM,&(!3'-!`!#ß,bF !#7·8&=?!7$¶$42!7˜!7]*"*+7$$7SX.42.¶,bF ,X,*+,bg&  ')"!=F./"!#2.=F,JNæ;vTz"Z"!7Sd.4(]*+,b?&OV=gZ,bFZ7Ð-=¦Ã"!0$%=?V7*04±=F./"!#2.=F,qJWk4(]$=? '-bF Z"!#$#=F, &$/7B4("! (7$k(.k=? '-bF778.¶'-=FZ.=?(` G $"R¯f!`(J:Ì8I0J k4  2./!#=¦¹X$=FÆ"a')"!#2./7\,\!7&*+7$¶'!#`!7$$=FZ7b? G $/"%Î=?`(J:Ç G QI/I0J:k4"!">@!#S(Tz 7-$&(! .42.Eb?b8.4(!7$U*+,8.=?&(z./'-2!#.=?*"=F'-2./¶=?%.4(3*+,'-&(.2.=F,7$#&(!:`Mb?,%Qnb?*"=?(`Q8 &$=g(`D,  ZU\VZUXHLZ=g$/./!#=FQ-&.=F,Jqk4=g$*"Q)¶*#4=?"Z7 &$=?`.4(¶'-2`+5~Qn$/7éJMLPNOUQMLSRTAOWa=?!7*+.=FZ G ¯f!#`(JzÏ,IE!¶.4(D7bF778.6T=?$/}JHLNPOQML"RUTVOW QVWANPxV_uW G ¯:!`(JzÓ,I0SM./`".4("!kT;=?.4 .4(,Z\AZUXLPZ2. =?$./!#=FQ-&(.=?, =?m.4(a$/7*+,]=? 7$=F,Jk4(l_U~~HL"nHL"O\ *"b?&$D=?$¶("77˜=gO!#"!d./7-$&(!.42. .4(}JpYb?8'X=?$:-=?$/./!#=FQn&(./7 *"*+!#=g(`R./.4(2. 2''-=?`(JE¼D.4"!T;=?$/S8.4((">e&-bF.z 2'-'-=?(` > bF'_=F./"!#2.=F,$D./X.4(!7-$Td,&b?Q)2'-'-b?=F7S).42.aTd,&b?P$$=F`,j=F./"!#2.=?,$D./˜.4!7$DQ8 Q-bFM*ºJEk=? =g(`,$f>e!z.4D*+M(DT;=F.4(,&(.:.4(-_~~LSnLSO\=?!7*+.=FZDTz"!2''!#7¹(=? 2./7bFÌ, É êá4-=F`,4("! .4].4,$/R$4(vT;\4("!#J h_[$4�T !7$&b?.$O>e!X,&(? ! 1e!#"!\*"$/S.4([=g=F.=?b2.Ð 2''-=g(`NT=?b?bDbF7å./± =?*+!#7$=?(`bF,m=gRQ-bg*+S($zTd7b?b$d./bg2!`"!38&%Q)"!#$z>q!7./>e".*#4(7$3$¶.4(*+,'-&.2.=F, '!`!#7$$/7$"JB;4(JMLPNOUQMLSRTAOWjD  JHLNPOQML"RUTVOW QVWANPxV_uWZ"!#$#=F,$ ')"!>e!#´$/,"T;42.Q)"././"!7S $=?-*+a.4( =?$/./!0=FQ-&(.=F,m!"»7*+.$;.4( bF,M5~Qnb?*"=?(`!7·&=F!#77.$7J



þ7Ç



³¤´SÙSÚÛ?¼VÛ!Ù"Ü¹ÛÏËSÝÜ»á#¹»Ù"âS¸·S» ß!ë È ÐÃÎôSõPô ºÛ ôÊ ³¤´µ#¶S·o·¸¹¸PºSºS»Pº ½¾DàCÀÂÁVÃÅÄÌÁ ³¤´µ#¶S·�ÙÛÓPÚº"» ß!ë È àPÍAÁwìíÄzÃ¤àVÊîÀ˜ß!ë È àPÍAÁwìíÄzÃ¤àVÊ#ïSß!ë È àaÃ¤àÊ ³¤´µ#¶S·o»Ó¼ðÙÛÓPÚº"» ³¤´µ#¶S·o¼Uµ ½P¾D¿�À�àPÍVÁAÃ¯Ä ß!ë È àPÍAÁwìíÄzÃÉ¿ÊîÀ^ß!ë È àPÍAÁwìñÄ8ÃÉ¿ÊÌ�ß!ë È à8ÃÉ¿ÊrÐoß!ë È àÍAÁwìñÄzÃÅàVÊ Ò ÄP½�½¾ ³¤´µ#¶S·o»Ó¼�¼Uµ Ò Ä½D½P¾ ³¤´µ#¶S·o»Ó¼�·¸¹¸PºSºS»Pº



‚ôý³ë˜öŸá



ÔekÕ £Öäø  ®



¼VÛkÙ"Ü¹VÛÏË"ÝÜ» ¹»Ù"â¸S·»



OpenMP LU Speedups on SGI Origin 2000



LU Times on SGI Origin 2000



30.0



350 No Distribution



25.0



Distribute(*,cyclic)



22.5



Distribute_Resha− pe(*,cyclic)



20.0



Speedup



Times in seconds (Serial: 203 s.)



27.5



17.5 15.0 12.5 10.0 7.5 5.0 2.5 0.0 1



2



4



8



16



300 No Distribution Distribute(*,cyclic)



250



Distribute_Resha− pe(*,cyclic)



200 150 100 50 0



32



1



ï7édäeî\ð§ñ ‚ôàŸé1ä‰äeå‡ø‡é\à •â 3â}î\å ö ë˜æwäeà •ù 3çUî û ½ï



2



Number of Threads



  ò  .Uê/.



o®



¢¤£¥



€¬ S



€¬ 



 e!"#



4



8



16



32



Number of Threads



¢§¦œ¥



5mù 9



¼&(!R.4=F!#_+¹M')"!#=?78.R 2º7$&$/O) > 1e µ kS\*+,'-&(.2.=?,b:»n&=?_(M =?*"$R*+(m.42.%$,bFZ7$ .4( Y2./.=?*+ µd,bF./Æ7 _7·&2.=F,qJ%o•.aTd$ '!�ZM=?(7PQÇY=¦5•KM4=�1&˜>doÊ¶CKAkS9CaKMCú1(`,bF" Ík7$72!#*#4³Ê¶7./"!ý†ËMþ"ÿ~JL;4(]8& "!#=?*"b¶$/,bFZ"!7'nbF�7ÐQW.4-=?$*+X&-$/7$ o  •v5~'),=?. $./7*"=?b‚J æ�Td"Z"!7Sz&-b?=Fº .4(?™,*+Qn=z$/,b?Z"!7SE.4(m7=F`,4Q)!#=g(`\7bF778.$2!X&('2./7W2.7*#4L=F./"!02.=F, G *+>•J Î=?`(JaÇ G *�I/I0JR;4(éZûVüüAýþýûˆ †U‡UÿA…‚ýPûPˆ ý#ˆA‚A…„ýPûU„]$&(Q!#,&(.=?(%T;=F.4POTk!0=F./$#42!7P2. *"*+7$$d=?$E$4(vT; =?O¯f!`!#ßÔ8Jfk4(k$42!#7 7!'),b?=?*+%'"!0 =F.$E&bF.=F'-b?z!7-$E, .4($ *"*#4 b?=?( G !a'-2`vIQ-&(.(.a%&-bF.=F'-bFRTk!#=F./7$"J ;48&l $ Y µ ½bgbF�T;$&$D./\b?8Æ".4=?$Td72º(7$#$ >z*"*"9D@!# 7BT;=?.4P\ÇÏÓ˜QPÇÏÓ\ 2./!#=¦¹ G $/" ÎU=F`(JÏ,I0Jæ;"!# b?b.4(!" Z"!#$=?,$fQ)74�Z7˜$#=? =?b?2!0bFR&('m./ËÇR'!M*+7$$/!#$ G ¯f!#`(& J •,I0JzK')"7&('-$f2!#bFvTz"!¶.4m.4(,$/'!+5 ZM=F,&$bF%!"')!./7Sa!7$&b?.E>.4k>e*+.z.42.:7*04O'-!*+7$#$/!:4$:./%*"*+7$$z.4( G bF`,=g*"b@IU(7=F`,48Q)!7¬x$ 7!#>e!RTk!0=F.=?(`˜!#2.4("! .4-_!7=?`\$R=?j.4( *"$O€ > ™,*+Q-=:s ! 1qbFM*"b2. T=?b?bM'-=?`25~',`aQ".ªTz"7˜ 'n=F!f>'!M*+7$$/!0$ET;4("!;.4(*+!!#7$/'),=?(` þ7Ë



LBE OpenMP Speedups on SGI Origin 2000



LBE Times on SGI Origin 2000



22.5



175



20.0



No Distribution



17.5



Distribute_Resha− pe(*,Block)



150



Distribute(*,Block)



Times in Seconds



No Distribution



Speedup



15.0 12.5 10.0 7.5



Distribute(*,Block)



125



Distribute_Resha− pe(*,Block)



100 75 50



5.0 25



2.5 0.0



0



1



2



4



8



16



1



32



2



 



 !#"%$'&)(+*,-/.0*21354)36!-87,9;:=4)?6A@0BDCFEHG6G5G Number of Threads



4



8



16



32



 



Number of Threads



IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!Q!MP/WKU5YMXJ5Y[Z \f]K^6_K`%g!^ S/JkqkjsrtnpuKvKYoMS0wl S/J|M+jsrtnp}KvKYoMXS/wl ~t�M'n,€tn�q‚ jkƒ5P„��~/J/L6St�M'n�€…n�q‚K‚ ~t�MX‡olniln�q!‚ˆjkƒ5P„��~/J/L6St�M'nilon�q‚K‚ ~t�M'n,rtn�qO‡l6‚ˆjkƒ5P„��~/J/L6St�M'n�r…n�q‚K‚ ~t�M6wln�Štn�q!‚ˆjkƒ5P„��~/J/L6St�M'n�Š…n�q‚K‚ ‹K‹K‹K‹O‹ ~t�MX‡oln�Œtn�qKwl5‚�jaƒOP„�,~/J/L5St�ŽM'n�Œtn�q!‚ U6P0SaS/J U6P0SaS/J \f]K^6_K`%eK‰Ogsg!^



\]K^H_K`a`KbKcKb/dOdOe/d S/JhMiW0U5YkjmlonpPMiW0U5YN IKR/L0VxL5R5W0U/QHxKy!QHx/z!Q{ IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!Q!MP/WKU5YoMJ5Y IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!QH†0J6x5P0S/RHYKz U6P0SkS/J \]K^H_K`aeK‰Kga`KbKcKbKdKdOe/d



�FX�  0‘“’ !#"+”6•�*,9;?6–?6—'7�˜0™$'&)(+š›;œ6?5•,9�7,˜0:ž3H!-#Ÿ[?6›;›;9;*,9�?5 36-/”5 ¡7,9;?6 9;57�Ž•�9�?5• ¢FŽ•�0Ž› £¡¤¥¡¦H§/¨'©™¦ªo¦H«X¬£¦/®°¯±/¥p²H³£±µ´/¶·¥¡±o«¦H©¡©±/¥Ž©X¸¥¡¦H¹A±/£¦p¨§K£¡§#º»¦X£¡«Ž¤¦H©¼¹½¿¾0¤!£°½>À!Á/±0Â>Á/¦Ã¶Ä¤±/·'©™£¡¤¥¡±0¬¾0¤ £¡¤¦–À¦X£ÅD±/¥¡Æ¸§/À¨ˆ£¡¤¦X¥¡¦XÇÈ�Â¿±0À¾/¦X¥™¥¡¦H¹#±/£¦8§/«X«¦H©¡©É£¡½>¹A¦H©™¹#§6È�ÇÊ¦Ë±/Ç©¦X¥¡Á/¦H¨t®



²Ì



\]OÍ5ÎÏÐgoÏHÍ5ÑKcÏiÒOÓ0ÑKeÔx/y �ŽÕ'nfÒ0d0^5I5Öo‚'nfx/zt�ŽÕ'nfÒ/d/^5I6Öo‚nf{ �¡Õn×Ò0d0^6I5Ö‚'nf~t�ŽÕ'nÕ'nfÒ0dK^5I5Ö‚'n~/JOL5S…�¡ÕnÕn×Ò0d0^HIOÖ‚ \]K^H_K`a`KbKcKb/dOdOe/d S/JhMiW0U5YkjmlonpPMiW0U5YN IKR/L0VxL5R5W0U/QHxKy!QHx/z!Q{ IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!Q!MP/WKU5YoMJ5Y IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!QH†0J6x5P0S/RHYKz U6P0SkS/J \]K^H_K`aeK‰Kga`KbKcKbKdKdOe/d �FX�  0‘ÙØ )$'&)(ÛÚ6Ž•�0›Ü 9Ý7�˜ goÏHÍ5ÑKcÏiÒOÓ0ÑKe \]OÍ5ÎÏÐgoÏHÍ5ÑKcÏiÒOÓ0ÑKe0Q6cKe0Í5Þ5bK`OeÐx/y �¡ÕnfÒ0d0^6IOÖo‚'nfxKz �¡ÕnÒ/d0^HIOÖo‚n{ �ŽÕnfÒ0d/^6I5Öo‚'nf~t�¡Õ'n¡Õ'nfÒKd0^6I5Öo‚n,~OJ/L5SÊ�ŽÕ'n¡ÕnfÒ0dK^5I5Öo‚ \]K^H_K`a`KbKcKb/dOdOe/d S/JhMiW0U5YkjmlonpPMiW0U5YN IKR/L0VxL5R5W0U/QHxKy!QHx/z!Q{ IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!Q!MP/WKU5YoMJ5Y IKJ/LKL!MONKMHJ6PQOR5SOT0U!VXWMHJHP!QH†0J6x5P0S/RHYKz U6P0SkS/J \]K^H_K`aeK‰Kga`KbKcKbKdKdOe/d �FX�  0‘Ùß )$'&)(ÛÚ6Ž•�0›Ü 9Ý7�˜ goÏHÍ5ÑKcÏiÒOÓ0ÑKe cKe/Í5ÞKbK`Ke à



á âäáãåçæ…èé âpêDæ…ë¡ì°èîíðïµèñâpò ã ómå¡êDæ…üHõÉé ÷



ó



óôétõ°öÉétê™÷Ù÷øëŽâpöúùËæûÃå¡èýüHõ°éÿþ þãò á



 £¡¤±0¬¾0¤Ð¦H§/«Ž¤ ±/º £¡¤¦–§KÇ…±6Á/¦–·'¥¡±6Áo½>¨¦H¨�¥¡¦H§/©¡±0À§KÇ'Â¿¦Ë·…¦X¥¡º»±/¥Ž¹#§/À«¦/¸½>£É½>©F·…±0©¡©¡½¿ÇÂ¿¦°£±µ¨±AÇ…¦X££¦X¥H® �£



¤§/©ñÇÊ¦X¦HÀ#·Ê±0½À!£¦H¨p±0¬£ñÇÈA©¦XÁ/¦X¥Ž§/Â§K··'Â>½«X§K£¡½¿±0ÀA¨¦XÁ/¦HÂ¿±/·…¦X¥Ž© £¡¤'§K£§Ë·¥Ž±/¾/¥Ž§/¹#¹A¦X¥ñ«X§/À¦ª·Â>½>«X½¿£¡Â¿È–£¡§KÆ/¦ «X§K¥¡¦�±/ºÉ£¡¤¦�¨¦X¦X·|¹#¦H¹A±/¥¡Ès¤'½¿¦X¥Ž§K¥Ž«¤!Èa±/ºÉ£¡¤¦ˆ¬À¨¦X¥ŽÂ>È½>À¾Ô§K¥Ž«Ž¤'½¿£¦H«£¡¬¥¡¦�ÇÈaÅ™¥Ž½¿£¡½À¾ §/ À ¼·…¦H À  ·¥¡±/¾/¥§/¹ ½>ÀÄ©¡± «X§/Â>Â¿¦H ¨  ð©£ÈoÂ¿¦/®  ©£¥Ž§K£¦X¾/È�º ±/¥2¨±0½À¾Ã©¡±#¹#§KÆ/¦H©2¬©¦À½>¹#½ X¦p©Ž¤§K¥Ž½>À¾ˆ±/º2¨§K£¡§o ® %¦Ä¦ª·…¦H«£¦H¨s£¡¤½>© ©¡£ÈoÂ¿¦£±Û¤§HÁ/¦�§Ô«±0À©Ž½>¨¦X¥Ž§KÇ'Â>¦p½¹A·'§/«£ ±0Às£¡¤¦ ·…¦X¥¡º»±/¥Ž¹#§/À«¦Ë±/º ±0¬¥™£¡¤½>¥Ž¨ˆ«±¨¦/®  À¨¦X¥p£¡¤ ¦   ©£¥Ž§K£¦X¾/È/¸DÅ¦ˆ¨½>©¡£¥Ž½¿Ç'¬£¦£¡¤¦ˆ§K¥¡¥Ž§HÈo©Ã¦ ¬'§/Â>Â¿Èk§/¹A±0À¾Û£¡¤¦µ·'¥¡±«¦H©Ž©±/¥Ž©p§/À¨ «±0ÀÁ/¦X¥¡£Ä£¡¤¦ Â¿±o«X§/Â2·'§K¥¡£µ½>À£±k§/À §K¥Ž¥Ž§HÈ £¡¤§K£µ½>©A·¥½¿ÁO§K£¦Ô£±k¦H§/«Ž¤m£¡¤¥Ž¦H§/¨t® º™±0À¦ ·¥¡±o«¦H©¡©±/¥¼¹8¬'©£É¥¡¦H§/¨ §#¥¡±5Åž£¡¤'§K£°½>©™©¡£±/¥¡¦H¨ ½Àˆ£¡¤¦–·'¥Ž½¿ÁK§K£¦–¹A¦H¹A±/¥¡È�±/º £¡¤# ¦ "/À¦H½¿¾0¤Ç…±/$¥ "A£¡¤¥¡¦H§/¨ ¸§ ©¡¤§K¥Ž¦H¨k§K¥¡¥Ž§6È%ÅÉ½¿£¡¤%£¡¤¦Ä©¡½ X¦±/º™§ˆ¥¡±6Å ½>©8«¥¡¦H§K£¦H¨s§/©Ã§ÐÇ¬ !Ê¦X¥–£± «±/·Èk½>À%£¡¤½© ¨§K£¡§o ® À!£± £¡¤¦ˆ©¡¤§K¥¡¦H¨sÇ'¬ !…¦X¥H¸ ½¿£p¹#§HÈkÇÊ¦µÅ™¥Ž½>££¦HÀs½>À£±+§/À §K¥Ž¥Ž§HÈa£¡¤'§K£p½©–·¥½¿ÁO§K£¦Ä£± £¡¤¦8·¥¡±o«¦H©¡©±/¥É£¡¤'§K£°À¦X¦H¨©°½¿£X& ® %™¤½>©2½©É¹A±0©£°(¦ '«X½¿¦HÀ£¡Â¿È�·…¦X¥¡º ±/¥¹A¦H¨ˆÇÈµ¦ªo£¦HÀ¨½À¾#£¡¤¦Ã©¡½ X¦ ±/º ¦H§/«¤ ·¥Ž½>ÁO§K£¦#§K¥¡¥§HÈ%£±Ô½>À'«XÂ>¬¨¦p£¡¤) ¦ "/©Ž¤§/¨±6* Å "Ð¥¡¦X¾0½¿±0À'©X¸[§/©8½>© §/Â>©±Ô¥¡¦H§/Â>½ X¦H¨%Áo½>§ˆ, § +-/.10243Û¨½¿¥Ž¦H«£¡½¿Á/¦#½>À 5 ñ¯D/® %™¤¦£¡©°·'¥Ž½¿ÁK§K£¦8¨§K£¡§o¸t§/À¨+©¡¤§K¥½>À¾½>©°¦HÀ§KÇ'Â>¦H¨Ô£¡¤¥Ž±0¬¾0¤ ©Ž¹#§/Â>Â ©¡¤§K¥¡¦H¨ Ç'¬ !…¦X¥Ž©X® %™¤¦À¾Ã«±¨¦¼¥Ž¦H©¦H¹–ÇÂ¿¦H©2§/6 À  ñ·¥Ž±/¾/¥Ž§/¹ £±A©±0¹A¦Ë¦ªo£¦HÀ!£X¸Ç¬£D½>£F½©¦H§/©Ž½¿¦X¥2£±#©·…¦H«X½¿º»È§/À¨ ·…±/£¦HÀ!£¡½§/Â>Â¿È·'¥¡±6Áo½>¨¦H©FÇ…¦X££¦X¥É·…¦X¥¡º»±/¥Ž¹#§/À'«¦Ë£¡¤§/Àˆ£¡¤¦ «±/¥¡¥Ž¦H©·…±0À¨½>À7 ¾ 8 F«±¨: ¦ 9 4¶ ;=  ©¡£ÈoÂ¿¦A¤§/©ËÇ…¦X¦HÀ+¬©¦H¨%½>À+«±0=À ?¡¬À«£¡½¿±0À+Å°½¿£¡@ ¤ ¼·…¦H À  ÇÈÛ±/£¡¤¦X¥Ë¥¡¦H©¦H§K¥Ž«¤¦X¥Ž©X¸[Ç'¬£ ¹A±/¥¡¦É±/º £¦HÀÄ«±¨¦H©ñ¤§HÁ/¦¼¬©¦H¨#§ ¹½ ª£¡¬¥¡¦F±/A º ¼·…¦H À k§/À') ¨  [º»±/¥Ç…¦X££¦X¥ñ·…±/¥¡£¡§KÇ½>Â>½¿£,: È B×«º,C ® 9 ²Ì'¸4¶ Do¸ ;F¸ EGÀ¾ ²P



©£,ÈÂ¿¦H©É½>©DÇ'§/©¦H¨�±0Àˆ§/Àˆ±o«¦H§/ÀÐ¹A±o¨¦HÂ®%™¤¦Ë§/¬£¡¤±/¥2·Ê±0½À!£¡©F±0¬£F£¡¤§K£™¬'©¡½>À¾p¤§/Â¿±0©QB»±/¥É©Ž¤§/¨±6Å°©RHD§/À¨ §/ À   ©¡£ÈoÂ¿¦ §/Â>©±#¥Ž¦H¨¬«¦H©2º×§/Â>©¦ ©¡¤'§K¥Ž½>À¾®



S TVU W)XZY\[^]`_1YVa/bced:fc bOg:bhXjiYkfml>ifmlon prq 8 sAthu1v`wyx:xIz|{^}�~�€ ‚(ƒ…„m†I‡ˆ çÀ ±/¥Ž¨¦X¥Ä£±s«¥¡¦H§K£¦Û£¡¤½>©Á/¦X¥Ž©¡½¿±0Àô±/º§/©£F«±0Â>¬¹#À`HKB×¯ ½>¾®ñ³1H®8%™¤¦ ©¡½X ¦Ã±/ºñ£¡¤¦Ã©¦H«±0À'¨%¨½>¹A¦HÀ©Ž½¿±0ÀÐ±/º£¡¤¦Ã·'¥Ž½¿ÁK§K£¦Ã§K¥¡¥§HÈo©Ô . §/À¨ŒÔ ‰ ½>©©°£¡¤¦8±/¥½¿¾0½>À§/Â[©¡½X ¦/¸t§/À¨Û©·'§/«¦p½>©É¥Ž¦H©¦X¥¡Á/¦H¨Ûº ±/¥¹#¦HÀ©¡½¿±0Àp¥¡¦H¹§/½>À©£¡¤¦°©¡§/¹A¦¼§/©½À#£¡¤¦¼©¡¤§K¥¡¦H¨Á/¦X¥Ž©¡½¿±0Àt®™ % ¤¦É©¡¤§K¥¡¦H¨Ç'¬…! ¦X¥Ž©ñ§K¥Ž¦É±/º ©¡½X ¦JB ¶Zž ŸK, ¶1H$ž Ÿ ½©F£¡¤¦–À¬¹–Ç…¦X¥2±/º)£¡¤¥¡¦H§/¨'©X® ¡ ’4¢¤£¥J�/œR¦§ X™ ¸'ÅÉ¤¦X¥¡¦Qž



0



1



Private Array 



 :¨ª©535 ¡?5=09@/"„7«ô*f7�Ž! Ž9�›



2



Shadow Rows



3



Shared Buffers



 £p£¡¤¦ˆ©£¡§K¥¡£Ã±/ºÉ£¡¤¦:¬.1/.Z®Z®°¯Z®+¥¡¦X¾0½>±0À±B×©¡¦X¦²ñ¥¡±/¾®h²(³jH¸£¡¤¦�·¥Ž¦XÁ½¿±0¬'©¡Â¿È%¨¦(‹'À¦H¨kÇ'¬!…¦X¥Ž©p§K¥¡¦ ¨¦H«XÂ>§K¥Ž¦H¨ˆ£±#Ç…¦ ©¡¤§K¥¡¦H¨ ¸§/À¨Ä . §/À'¨µ ‰ §K¥Ž¦–¨¦H«XÂ>§K¥¡¦H¨Ð£±#Ç…¦Ë·¥Ž½¿ÁK§K£¦§K£¦°«±0Â¬¹#À©ñ±/ºt£¡¤¦¼©Ž¤§K¥¡¦H¨ Ç'¬… ! ¦X¥Ž©)£± ½>À'½¿£¡½>§/Â>½X ¦D£¡¤¦H¹ˆ®ª™ % ¤½© ½>©)º ±0ÂÂ¿±6ÅD¦H¨pÇÈp§/À:¼  ·…¦HÀ ,‰.1°µ´=¯Z8  ©±Ë£¡¤§K£ñÀ±Ë£¡¤¥¡¦H§/¨A§/«X«¦H©¡©¦H© £¡¤¦pÇ'¬… ! ¦X¥Ž©Â[£¡¤¦XÈ ¤§6Á/¦AÇ…¦X¦HÀ ÅÉ¥Ž½¿££¦HÀt®Q™ % ¤¦8£¡¤¥Ž¦H§/¨©¼£¡¤¦HÀ%«±/·ÈÛ§K··¥¡±/·'¥Ž½>§K£¦p«±0Â>¬¹#À©°º»¥¡±0¹ £¡¤¦À'©£¡¤¦¼©¡§/¹#¦À¾A£¡¤¦ «±o¨¦ £±Ä«X§/Â>«X¬Â>§K£¦–½>£¡©2±6ÅÉÀÐ·Ê±/¥Ž£¡½¿±0À�±/º ¨§K£¡§o® %™¤¦±0ÀÂ¿ÈÀ «±0À©£¥¬«£¡½>À¾™£¡¤¦> |Á/¦X¥Ž©¡½>±0ÀË±/º£¡¤¦ñ«±o¨¦ñ½>© £±É·¥¡±/·…¦X¥ŽÂ>È°©ÈoÀ«Ž¤¥¡±0À½X¦ Å™¥Ž½>£¡½>À¾Ã£±§/À¨ˆ¥¡¦H§/¨'½>À¾Aº»¥¡±0¹ £¡¤¦ ©¡¤'§/¨±6Å §K¥Ž¦H§/©°§/À¨�Ç¬ !Ê¦X¥°«±0Â>¬¹#À©H® %™¤'½>©ËÁ/¦X¥Ž©¡½>±0Àk±/º2£¡¤¦Ä·¥¡±/¾/¥Ž§/¹“©¡¤±5ÅÉ©Ã©¡¬·…¦X¥ŽÂ>½>À¦H§K¥©–Â¿±o«X§/Â «X§/«Ž¤¦¦HÀ!£¡Â¿È/¸£¡¤¦X¥¡¦¼½>©ñÂ>¦H©¡©½À!£¥Ž¬'©¡½¿±0ÀAº»¥¡±0¹ £¡¤¦É±/·…¦X¥Ž§K£¡½>À¾Ã©Èo©£¦H¹ Å°¤½>Â¿¦™¤§/À'¨Â>½>À¾ ©Ž¤§K¥¡¦H¨ ÁK§K¥Ž½>§KÇ'Â¿¦H©H# ® o¤§K¥¡¦H¨ÛÇ'/¬ !Ê¦X¥Ž©ÈÐ±0À«¦A·…¦X¥Ë½¿£¦X¥Ž§K£¡½¿±0Àt¸ §/À'¨+£¡¤¦A¬·t¨§K£¦p±«X«X¬¥©¼©¡¦X·'=§  ¥Ž§K£¦HÂ¿È�º»¥¡±0¹ £¡¤¦Ë¥Ž¦H©£™±/º)£¡¤¦ «±0¹A·'¬£¡§K£¡½¿±0Àt> ® %É¤· ¦ h¸ F«±0¹A·'½>Â>¦X¥™½>©2§KÇ'Â¿¦Ë£±µ¨±#§A·'§K¥¡£¡½«X¬Â>§K¥ŽÂ¿È¾/±±o¨ ?±/Ç ±/º ±/·£¡½¹#½ H½>À¾#©Ž¬«ŽŒ ¤ "KÁ/¦H«£±/$¥ "ˆ¬·t¨§K£¦H©X¸Ê©±£¡¤'§K£¼¨§K£¡§Ä£¥Ž§/À©¡º ¦X¥¼«±0©£¼½©Éº×¬¥¡£¡¤¦X¥É¥¡¦H¨¬«¦H¨t* ® %™¤½>© ¾/±±¨ˆ·…¦X¥¡º»±/¥Ž¹#§/À'«¦À¬¦H©™¬·ˆ£±Ð²H4¶ D#·¥¡±o«¦H©¡©±/¥Ž©H¸o§/Â>£¡¤±0¬¾0¤Ð©·…¦X¦H¨¬·�½©2À±AÂ¿±0À¾/¦X¥ÉÂ>½À¦H§K¥H¸o§/©É§ ²H³



\]K^6_O`%`KbKcKb/dOdOe/daÍ5ÞKbOcKeKg �†Ox0~0LOJ ¹0U5Y nf†Ox/~5x5{K{0U5Y nV»º5xKP4¼‚7½ \]K^6_O`%`Kco»Ï ¾KbOÑKe �,b„nÒ[n=W º0S6P!J…nfP/JKJO~6=W º/SN'nNXWKR5YOW!QHy n�UXP0S0QHy nNXWKR5YKW0QHz n�U6PKS0QHz nŽMn�qÊnV¼‚ ‹K‹K‹K‹K‹O‹K‹ ‹K‹K‹K‹K‹O‹K‹ S/, J ¼ jmlnµÏÑKeKc †Kx/~5xK{K{!U6Y �l'Z×P„n=W º0S5P/J‚jkbt�l'Z×P[n»V ºKxK4P ¼‚ †Kx/~0LO J ¹!U6Y �l'Z×P„n=W º0S5P/J‚jaÒ �l'Z×P[nl5‚ \]K^6_O`+Ò/bKcKcoÏieKc Ò„�il'Z×P[n�€!‚Ðja†Kx/~5xK{K{!U6Y �l'Z×P„nW=º0SHP!JKwl6‚ Ò„�il'Z×P[n¡…V ºKxK4P ¼/‡ol5‚µj%†Kx0~/LO J ¹!U5Yt�l'Z×P[nf=W º0S5P/JO‡l6‚ S/JkqajôNXW0R6YKW!Q6z„n8U6P0S0Q6z S/J|M+j NXW0R5YKW0Q6y„nÃU6P/S0Q6y b �ŽM'nAq‚Ôjÿ�Ò„�ŽM6wlnÃq!‚Û‡%Ò„�MX‡olnpq‚ ‡aÒ„�ŽM'nAq/wl5‚Ô‡%Ò„�M'n�q5‡l5‚K‚ÛÕkV U6P0SKS/J U6P/SKS/J S/JkqajôNXW0R6YKW!Q6z„n8U6P0S0Q6z Ò„�lZ×P[npq‚ jkbt�l'Z×P[npq!‚ U6P/SKS/J



U6P0SKS/J \]K^6_O`%eK‰Kgk`KbKcKb/dOdOe/d



�FX�  0‘À¿4Á y©O36 Ž?6=09¢F•,0›o9�#@/"[7«h*7kÂO›; ¥¡¦H©¡¬'Â¿£F±/º £¡¤¦ ¨¦H«¥¡¦H§/©¡½>À¾«±0¹A·'¬£¡§K£¡½>±0Àˆ·…¦X¥2£¡¤¥¡¦H§/¨t®



² E



80



Jacobi on IBM SP2/TreadMarks (1024x1024)



6



Jacobi Speedups on SGI 2000



5



70



Shared



No Distribute



Private



Distribute



60



Distribute Reshape



4 Speedup



Speedup



Private



50 40 30



3 2



20



1 10



0



0 1



2



4



8



16



1



32



Number of Threads



2



4 8 Nb of Processors



16



32



   ’



  m  ©O36 Ž?6=09O*Ži-/.0!*?6É@!BDCÊFEHG5G6G[—>?6•…@/"„7«Û”5Ž•ç*9;?6Ë13O436!-2?62Cf&) @0"[E21=4Ü 9�7,˜*Ã'•�35-0#3H•�Ú/*



ÄÅ xÆzÇ{A}�~�€ ‚ƒR„m†I‡`ˆ %™¤½>©A«±o¨¦ ¬'©¦H©#±0ÀÂ>Ès±0À¦Û©¡¤§K¥¡¦H¨hÇ'¬!…¦X¥±/º½X¦™£¡¤¦É«Èo«XÂ>½>«™¨'§K£¡§ ¨½>©£¥½¿Ç'¬£¡½¿±0ÀÃ·¥Ž¦XÁ½¿±0¬'©¡Â¿È8«¤±0©¦HÀÇÈA§/©¡©¡½>¾0À½>À¾ «±0Â>¬¹À©¼£±ˆ£¡¤¥¡¦H§/¨©Ë½>À+§�¥¡±0¬'À¨Û¥¡±/Ç'½>ÀÛº×§/©¡¤½¿±0Àt# ® %™¤¦A©¡½X¦p±/º£¡¤¦#©¦H«±0À¨a¨'½>¹A¦HÀ©¡½>±0ÀÐÅÉ½>ÂÂ„Ç…¦²�Œ‘ É ’1“�’Ê”�–I—j˜Ë™Ëšj›=œ•H¸ÊÅÉ¤¦X¥¡Ì ¦ �Ä½>©2£¡¤¦Ë±/¥Ž½>¾0½>À§/Ât©¡½ X¦Ë±/º)£¡¤½©2¨½>¹A¦HÀ©Ž½¿±0Àt® K



0



1



2



3



Private Array Shared Buffer Private Buffer 



  Ø )$Íh@/"[7« *7,Ž ¡9;› ç Àa£¡¤¦)¬°.j.Z®°®Z¯°Ô ® ¥¡¦X¾0½>±0À¶×B ©¦X¦Š  ¥¡±/¾®%²/² H ¸)¦H§/«Ž¤ «±0Â>¬¹#Àk½>©–«¤±0©¦HÀk½À%£¡¬¥ŽÀs§/À¨aÀ±/¥Ž¹§/Â>½X¦H¨t®  º £¦X¥™À±/¥¹#§/Â>½H½>À¾¸!£¡¤¦©«±/·½¿¦H¨�£±p£¡¤¦Ë©¡¤§K¥¡¦H¨µÇ'¬!…¦X¥H®  Â>ÂÊ±/£¡¤¦X¥2£¡¤¥¡¦H§/¨©DÅF§/½¿£2§K£ £¡¤¦#Ç§K¥¡¥Ž½¿¦X¥H®:™ % ¤¦XÈÛ£¡¤¦HÀa«±/·È%£¡¤¦«±0À£¦HÀ!£¡©Ã±/ºF£¡¤¦©¡¤'§K¥¡¦H¨%Ç'¬…! ¦X¥ £±Ð£¡¤¦H½¿¥ ·¥Ž½>ÁO§K£¦AÇ'¬/!Ê¦X¥H®:%™¤¦ ¥¡¦H©£ñ±/ºÊ£¡¤¦É«±0¹A·'¬£¡§K£¡½>±0À½>Àp£¡¤¦ÉÆ/¦X¥ŽÀ¦HÂ'½À!Á/±0Â¿Á/¦H©ñ±0ÀÂ¿ÈÃ£¡¤¦É«±0Â>¬'¹#À©)£±–£¡¤¦™¥Ž½¿¾0¤£ ±/º…£¡¤¦ÉÀ±/¥Ž¹§/Â>½X ¦H¨ ±0À¦/¸2§/À¨ ¦H§/«¤h£¡¤¥Ž¦H§/¨ô«X§/À ·…¦X¥¡º»±/¥Ž¹ú½¿£¡©p·…±/¥¡£¡½>±0Àh½>À¨¦X·…¦HÀ¨¦HÀ!£¡Â¿È%±0À ½¿£¡©A±5ÅÉÀh¨§K£¡§o®  À¨¦X¥#£¡¤¦ «Èo«XÂ>½>«É¨'½>©£¥Ž½¿Ç¬£¡½¿±0Àt¸/©¦HÂ¿¦H«£¡½À¾–£¡¤¦¼¥Ž½¿¾0¤£ñ«±0Â>¬'¹#À½>À£¡¤¦¼¥Ž½¿¾0¤££¡¤¥¡¦H§/¨µ§K£¦H§/«¤�½¿£¦X¥Ž§K£¡½¿±0Àµ½>©£¡¤¦°±0ÀÂ>È «X¬¹8Ç…¦X¥Ž©±0¹A¦Ë£¡§/©Æ�ÅÉ¤¦HÀˆ«¥¡¦H§K£¡½>À¾#£¡¤¦–«±¨¦/® %™¤¦°±0ÀÂ>È©¦ ¬¦HÀ!£¡½§/Â·§K¥¡£±/º[£¡¤½>©Á/¦X¥Ž©¡½¿±0À�½>©DÅÉ¤¦HÀ£¡¤¦©«±/·½¿¦H¨µÇÈ#£¡¤¦¼£¡¤¥¡¦H§/¨ £¡¤§K £ "K±6ÅÉÀ$© "½¿£™£±Ä£¡¤¦8©Ž¤§K¥¡¦H¨ˆÇ'/¬ !Ê¦X¥H¸'ÅÉ¤½>Â¿¦Ë£¡¤¦ ±/£¡¤¦X¥¼£¡¤¥¡¦H§/¨©ÉÅD§/½¿£°§K£°£¡¤¦–Ç'§K¥¡¥Ž½¿¦X¥6> ® %™¤¦–¥¡¦H©£É±/º £¡¤¦A«±0¹A·'¬£¡§K£¡½¿±0À%½>©¼«±0¹A·'Â¿¦X£¦HÂ¿È ·'§K¥Ž§/Â>Â>¦HÂ¸Å°½¿£¡¤Ô¦H§/«¤%£¡¤¥¡¦H§/¨+ÅD±/¥¡Æo½>À¾µ±0À+½¿£¡©¼·¥Ž½¿ÁK§K£¦A§K¥¡¥Ž§HÈ/· ® %™¤¦ ©¡¬·…¦X¥™Â>½À¦H§K¥™©·…¦X¦H¨¬@ · B×¯)½¿¾> ® ;6B×j§ H•H™«X§/ÀÐÇ…¦§/½>À¦H¨�ÇÈÄ£¡¤¦–«X§/«Ž¤¦8»¦ !Ê¦H«£¼§/À¨ˆ(¦ '«X½>¦HÀ!£É¤'§/À¨Â>½>À¾ ±/º)£¡¤¦ ©¡¤§K¥Ž¦H¨ˆÇ'¬ !…¦X¥™¬·t¨§K£¦H©X® ²D



LU Speedups on SGI Origin 2000



70



4.5



60



No Distribution Distribute_Resha− pe(*,cyclic)



Private



3.5



Speedup



Hand Translated(*,cyclic)



40



Shared



4



Distribute(*,cyclic)



50



Speedup



LU on IBM SP2/TreadMarks (2048x2048)



5



30



3 2.5 2 1.5



20



1



10



0.5



0



0



1



2



4



8



16



32



1







  ß )$Í *,-/.0* ?6A@0BDCFEHG6G5G81 354 3H-8Cf&)



2



Number of Threads



4



@/"[EÃ1=4



\]K^6_O`%`KbKcKb/dOdOe/daÍ5ÞKbOcKeKg �ŽN…ºK†Kx0~‚…½ \]K^6_O`%`Kco»Ï ¾KbOÑKe �LHx„n¡N x Î` n¡VHJ6x5P/W0UHY„nP!JOJ5~OW º0S!Nn¡MS nM'n�q…nfÖ nf{OYoMi†Ox/~tn‰O{OYoMO‚ g!^ÛÖ/jln‰0wl \ÃIKJ»Î!{Kx/W/U+I/J/LHx Î0PaÖ MX~tÆ� ÎoJ5St�,Ö!wlonfP!JKJO~5W=º/SNO‚ ‹  U Ï ‹ MXS‚WGº!U6P LHx„�,Ö/‡ol'Z‰„n¡VHJ6xKP/W0UHYo‚ j HL x„�,Ö/‡ol'Z‰„n¡VHJ6xKP/W0U6Y‚ŠÐ LHx �,Ö„n¡V6JHxKP/W0U5Y‚ \ÎoJ5T/UÛW=º!U|V6J/LHx Î0PaÖsW0J%W=º!U N»º0R5Y0UOS5†Ox0~K~/U5Y »N ºK†Kx0~…�,Ö/‡l'Z×‰o‚µj LHx„�Ö/‡l'Z‰ n¡V6J6xKPKW0U5Yo‚ V6J6xKP/W/U5Y%j V6J6xKP/W/U5Y/‡l U6P0ShMX~ \]K^6_O`+Ò/bKcKcoÏieKc \ÎoJ5T/UÛW=º!U|N»º!R5Y0U5S5†Kx0~K~KU5Y W/J%{/YMT0R5W0U †Ox0~K~/U5YkJ6YôV6JKLHx Î!Ps€ {/YoMi†Kx/~t�,Ö/‡lZ‰o‚ÄjôN»ºK†Ox0~t�,Ö/‡ol'Z‰o‚ \ ÓK{0S/R5W0UÛcMv=º/Wa`0R5YOW ��I/J/LHxÎ!PÒÑ5‡l'Z×‰o‚ S/Jsqaj V6J6xKP/W/U5Y„n8‰O{/YM LXx„�,Ö/‡lZ‰„nÃq‚ j LHx„�,Ö/‡ol'Z‰„nÃq!‚+wsLHx„�,Ö npq‚kÕÔ{/YoM†Kx0~t�,ÖK‡l'Z‰o‚ U6P0SkS/J eK‰Kgag!^ \]K^6_O`%eK‰Kgk`KbKcKb/dOdOe/d �FX�  0‘À¿°¿  $`Í ¢FŽ•�0Ž›9;#@/"„7« *7kÂK›�



²;



8



 



Nb of Processors



16



32



ÄÓ#ÔÕxÆzÖ{^}·~×€ ‚(ƒ…„m†Ø‡`ˆ %™¤¦  Á/¦X¥Ž©Ž½¿±0À|±/º FÙ È ¥¡¦H§/Â>½X¦H©§,‰Z®h2jÚ1Ûs¨½©£¥Ž½¿Ç'¬£¡½¿±0Àa±/º¼£¡¤¦ §K¥¡¥Ž§6È©CÜhÝ8Þ²Ü/ß>Þ²àÞá Þá°âãjä'®�ç ÀÔ«±0À£¥Ž§/©£°£±£¡¤¦ ·'¥¡¦XÁ½>±0¬©™«±o¨¦H©X¸'¨§K£¡§Ä½>© Å™¥Ž½>££¦HÀ+ÇÈ%§ÐÀ¦H½>¾0¤!Ç…±/¥Ž½>À¾Ä£¡¤¥Ž¦H§/¨a§/À¨a¹Ã¬©£ËÇ…¦#©¡¬Ç©¦ ¬¦HÀ!£¡Â¿È ¥¡¦H§/¨%ÇÈÛ½>£¡©QK" ±6ÅÉÀ¦X¥$o" ®  º £¦X¥8£¡¤¦ ©¡¤§/¨±6Åž«±0Â¬¹#À©™§K¥Ž¦8¬·t¨§K£¦H¨ ½>ÀÐ©¡¬Ç'¥¡±0¬£¡½>À¦QÚ°â°ã°ã/å°æZå4â4ç èjäjé/ê/ëì`å4â4ç íhâ4Ü°ç/ä/è4î°Ê ß ¸£¡¤¦H½¿¥É«±0À£¦HÀ!£¡©  §K¥¡¦–«±/·½¿¦H¨�£±©¡¤§K¥Ž¦H¨ˆÇ'¬… ! ¦X¥Ž©X® º £¦X¥°£¡¤¦ «±/·Èˆ¤§/©É«±0¹A·'Â¿¦X£¦H¨t¸'£¡¤¦Ë±6ÅÉÀ¦X¥É±/º £¡¤¦ ¨§K£¡§#¹#§6Èˆ«±/·È ½¿£ñ½À!£±Ã½¿£¡©·¥½¿ÁO§K£¦°§K¥¡¥Ž§HÈ/®>™ % ¤¦É©ÈoÀ«¤¥¡±0À½H §K£¡½>±0ÀÀ¦X¦H¨¦H¨£±Ã¨± £¡¤½>©½>©£¡¤¦°±0ÀÂ¿ÈA¨½Ä ' «X¬Â¿£)·'§K¥¡£ÅÉ¤¦HÀ «¥¡¦H§K£¡½>À¾#£¡¤¦·  «±o¨¦/® \]K^6_O`%`KbKcKb/dOdOe/d SKJhMW/U5YkjmlnÃPMW/U5YN I/RKL0VxLOR6W0U/QHx/y0QHx/z0QX{ I/JKLKL!MON/MXJ6PQOROS5T0U!VWMHJHPQ/MiP/WKU5YMHJ6Y I/JKLKL!MON/MXJ6PQOROS5T0U!VWMHJHPQ†!J6x5P0SKR5YOz Í5z5Po»V º/Y0JHP(M ï/U UHP0SaS/J \]K^6_O`%eK‰Kgk`KbKcKb/dOdOe/d �FX�  0‘À¿1ð  $& (+¢F•,0›9�#@/"[7« *7kÂO›; LBE on SGI Origin 2000 (256x256) 35



LBE on IBM SP2/TreadMarks (256x256)



4.5



33 Shared



Distribute(*,Block)



28



3.5



Distribute_Resha− pe(*,Block)



25



Hand Translated(*,Block)



Private



3



Speedup



23



Speedup



4



No Distribution



30



20 18 15 13



2.5 2 1.5



10



1



8 5



0.5



3 0 1



2



4



8



16



0



32



1



Nb. of OpenMP Threads 



 



¿4Á



    $ & (+*,-/.!!* ?6A@0BDCFEHG5G6G–1 354)36!-ÃCf&



2



4



8



16



32



Nb of Processors



@/" E81=4



 



%™¤¦  Á/¦X¥Ž©¡½¿±0Às±/º FÙ È ©¡¤±6Å°©8§Û¥¡¦H¹#§K¥ŽÆO§KÇ'Â>¦Ä½>À«¥Ž¦H§/©¦µ½Àk·…¦X¥¡º»±/¥Ž¹#§/À«¦Äº ±/¥ˆ²H³Û§/À¨|´/¶ ·¥¡±o«¦H©¡©±/¥©6×B ¯ ½>¾® ²(³¶B×§jH•H®ñ �À|£¡¤½©8Á/¦X¥©¡½¿±0Àt¸£¡¤¦ˆ·¥¡±o«¦H©¡©±/¥Ž©pÅD±/¥¡Æ|½>À ·'§K¥Ž§/Â>Â>¦HÂ±0Àh£¡¤¦H½¿¥p·¥Ž½¿ÁK§K£¦ ¨§K£¡§£¡½>Â>Â…£¡¤¦XÈˆ¥¡¦H§/«¤Ô£¡¤¦ ¦HÀ¨Ð±/º £¡¤¦–½¿£¦X¥Ž§K£¡½¿±0À ®ñ  ¥¡¦XÁ½>±0¬©¡Â¿È/¸'À±0À Â¿±o«X§/Â ¬·t¨§K£¦H©X¸'§/À'¨ˆ£¡¤¦8«±/·Èo½>À¾ ±/º2«X§/«Ž¤¦µÂ>½>À¦H©À¾ˆ½>©–§K¾0§/½>À ¥¡¦H©£¥½>«£¦H¨Ã£±Ë£¡¤¦Ç¬Ê ! ¦X¥ §K¥¡¥§HÈo©X¸!§/À¨p½¿£ ±«X«X¬¥Ž©)§K£)©¡·Ê¦H«X½'‹ «ñ·…±0½>À£¡©X¸/½>ÀÃ§Â>È ·…¦X¥Ž¹#½¿£¡© «±0¹A·'½Â¿¦X¥„±/·£¡½¹#½H §K£¡½¿±0Àt®y™ % ¤¦D©·…¦X¦H¨¬·–½>© Â¿±5Å¦X¥ Ç…¦XÈ/±0À¨Ã´/¶É·¥¡±o«¦H©¡©±/¥©X¸/§/©[§°¥¡¦H©¡¬Â>£„±/º£¡¤¦D¥¡¦HÂ>§K£¡½¿Á/¦HÂ>È ©¡¹#§/ÂÂt¹#§K£¥Ž½ ªˆ©¡½X ¦ ¬©¡¦H¨ˆ½>À�£¡¤¦ ¦ªo·…¦X¥Ž½>¹A¦HÀ£QB ¶4/P ³#ÇÈ�¶4/P ³1H ® ç ÀÔ§/Â>Â[«X§/©¦H©X¸Ê£¡¤¦J/> ÿ  ·¥¡±/¾/¥Ž§/¹ Á/¦X¥Ž©¡½¿±0À'©™¦ª¤½¿Ç'½¿£2Ç…¦X££¦X¥À¦H¨ÔÇÈ ¬©¡½À¾ £¡¤¦Qh¸ ¨½>¥¡¦H«£¡½¿Á/¦H©0^´1+4òZµ´=‰jóò°8 ¯ ±/¥0^´4+1òZµ´=‰1ó/ò°¯ ¯h+-/.j¬°Ê¯ ®j™ % ¤¦°£¥Ž§/À©¡Â>§K£¡½>±0À#º»¥¡±0¹ £¡¤¦¼Â¿±±/· ·'§K¥Ž§/ÂÂ¿¦HÂF¼  ·…¦HÀ  «±o¨¦Ã£±Ä£¡¤¦J ô¼  ·…¦HÀ m  ¹A±o¨¦–ÅF§/©¼©£¥Ž§/½¿¾0¤£º ±/¥ŽÅD§K¥Ž¨Û½>ÀÔ¦H§/«Ž¤%«X§/©¦/®™ % ¤¦ ¹#§/½>À8£¡§/©Æ ¥Ž¦ ¬½>¥¡¦H¨ ÅF§/©)£¡¤¦F©¦HÂ¿¦H«£¡½¿±0À8±/º'§©£¥½¿Ç'¬£¡½¿±0ÀË©¡£¥Ž§K£¦X¾/È–º»±/¥)£¡¤¦·'¥¡±/¾/¥Ž§/¹õ ©)¨§K£¡§o®ªç À¨¦X¦H¨t¸ ¶³



§Kº»£¦X¥D«±0¹A·¬£¡½>À¾8£¡¤¦°Â¿±o«X§/Â'©Ž½X¦É±/º ¨§K£¡§–±/Ç?¦H«£¡©X¸½>À«XÂ>¬¨'½>À¾Ë©¡¤§/¨±5Åô¥¡¦X¾0½>±0À©X¸o½¿£ñ½>©A?¬©¡£§–¹§K££¦X¥D±/º ½>À£¥¡±o¨¬«X½>À¾ËÇ¬ !Ê¦X¥F«±/·È½>À¾8§/À¨µ©ÈoÀ«Ž¤¥Ž±0À½ H§K£¡½¿±0ÀÄ£±8¦HÀ'©¡¬¥¡¦°£¡¤§K£D¨'§K£¡§Ã½©¥¡¦H§/¨µº»¥¡±0¹ Ç¬ !Ê¦X¥©ñ§Kº»£¦X¥ ½¿£™¤§/©™ÇÊ¦X¦HÀÐÅ™¥Ž½¿££¦HÀ�£±#£¡¤¦H¹ˆ®



S8TØö



÷·øù&bhXZYVúûblF_1iYVlýüù&b`l þWÀW:X1fMÿMXj]^ú±ú±YVl ÿ±nF_VbifmlX1bh]Ac>þ]^Xi



%[¥¡¦H§/¨ §K¥¡ÆÌ © 9 ²/¸)²H´o¸t´/G¶ À¾µ©Èo©£¦H¹õ © Á½¿¥Ž£¡¬§/Â)¹A¦H¹A±/¥¡ÈÛ½>À!£¦X¥Žº»§/«¦A£±Ð½>¹#·'Â¿¦H¹A¦HÀ£°£¡¤¦#©¡¤§K¥¡¦H¨%¹A¦H¹#±/¥¡È §KÇ'©¡£¥Ž§/«… £¡½¿±0ÀtŠ ® �£ Å±/¥ŽÆ©8±0Àk¹A±0©¡£  Ÿ* ý©È©¡£¦H¹#© £¡¤§K£8·¥¡±5Á½>¨¦#§Ô¹A¦H«¤§/À½>©¡¹øº ±/¥Ã§Ð¬©¦X¥8·¥¡±o«¦H©¡© £± ¾/¦X£ ¹A¦H¹A±/¥ŽÈÛÁo½¿±0Â>§K£¡½>±0ÀaÀ±/£¡½ ‹'«X§K£¡½>±0À©X² ® %„±Ô¹§/½>À!£¡§/½Àa¹A¦H¹A±/¥¡Èa«±0À'©¡½>©£¦HÀ«È/ª ¸ %[¥¡¦H§/ ¨ §K¥¡Æ©–¦H¹A·'Â¿±5È©8§/À ¦ªo£¦HÀ©¡½¿±0ÀÔ£±Ä£¡¤ ¦ ™¦HÂ¿¦H§/©7 ¦ ND±0À©Ž½>©£¦HÀ«Èµ·¥¡±/£±o«±0 Â B KNKH�9 4Ì < «X§/ÂÂ¿¦H¨Ð£¡¤¦  § X È É¦HÂ¿¦H§/©J ¦ NF±0À©¡½>©£¦HÀ'«È ·¥¡±/£±o«±0



Â 9 ²H=¶ ©–§�¥¡¦HÂ>§Oªo¦H¨a¹A¦H¹A±/¥¡È+«±0À©¡½©£¦HÀ«È%¹A±o¨¦HÂ)£¡¤§K£ §/Â>Â¿±5ÅÉ© §ˆ·'¥¡±«¦H©Ž©±/¥ £±Ô¨¦HÂ§HÈ+¹#§KÆ½À¾Ð½¿£¡© «Ž¤'§/À¾/¦H©D£±8£¡¤¦¼©¡¤§K¥¡¦H¨Ä¨§K£¡§8Á½>©Ž½¿Ç'Â¿¦F£±Ã±/£¡¤¦X¥·'¥¡±«¦H©Ž©±/¥Ž©D¬À!£¡½Â§–«¦X¥¡£¡§/½ÀÄ©ÈoÀ«¤¥¡±0À½ H§K£¡½>±0À#·…±0½>À£ñ½>© ¥¡¦H§/«¤¦H¨t ® %™¤½>©[¥¡¦H¨¬'«¦H©)£¡¤¦±5Á/¦X¥Ž§/Â>ÂÀ¬¹8Ç…¦X¥[±/ºÊ¹A¦H©¡©¡§K¾/¦H© £¡¤'§K£)¹Ã¬©£)Ç…¦D£¥Ž§/À©º»¦X¥¡¥¡¦H¨p§/À¨p§/Â>Â¿±5ÅÉ© £¡¤¦ ¹A¦H©¡©Ž§K¾/¦H© £±ÐÇ…¦p¾/¥¡±0¬·…¦H¨+£±/¾/¦X£¡¤¦X¥8ÅÉ½¿£¡¤%¨§K£¡§ˆ£¥§/À©º»¦X¥H®  § X È ™¦HÂ¿¦H§/©² ¦ ND±0À©¡½>©¡£¦HÀ«Ò È B  &NCHÌ9 ²H=¶ < ½>©¼§/ÀÛ¦ª£¦HÀ©Ž½¿±0ÀÔ±/ º &N ÅÉ¤¦X¥¡¦H½>ÀÐ£¡¤¦8·¥Ž±/·'§K¾0§K£¡½¿±0ÀÛ±/ºñ¹A±o¨½ ‹'«X§K£¡½>±0À©É½>©°·…±0©£·…±0À¦H¨Ô¬'À!£¡½>Â„£¡¤¦Ã£¡½>¹A¦ ±/º„£¡¤¦À  KNm½>©F§A«±0¹A·'Â¿¦X£¦HÂ¿ÈÄÂ¿±«X§/Â…¦XÁ/¦HÀ£™§/À¨�¥¡¦ ¬½¿¥Ž¦H©À±A«±0¹#¹Ã¬À½«X§K£¡½¿±0Àt® 5 ±6ÅD¦XÁ/¦X¥H¸§K£D§/Àµ§/(« ¬½¿¥¡¦/¸£¡¤¦¼§/(« ¬½¿¥½>À¾Ë·¥¡±o«¦H©¡©±/¥F¹Ã¬©£¨¦X£¦X¥Ž¹#½>À¦ÉÅÉ¤½>«¤#¹A±o¨½ ‹'«X§K£¡½¿±0À'©ñ½¿£ñÀ¦X¦H¨© º»¥¡±0¹ ÅÉ¤½>«¤Ô·¥Ž±«¦H©¡©¡±/¥Ž©X¸…§/«X«±/¥Ž¨½>À¾µ£±�£¡¤¦A¨(¦ ‹'À½>£¡½¿±0Àˆ±/ º KN¼^ ® %™¤¦pÂ>§ XÈÔ½¹A·'Â¿¦H¹A¦HÀ£¡§K£¡½¿±0ÀÛ§/½>¹#©¼§K£ ¥¡¦H¨¬'«X½>À¾p£¡¤¦–À¬¹8ÇÊ¦X¥2±/º)¹A¦H©¡©Ž§K¾/¦H©É§/À¨ˆ£¡¤¦–§/¹A±0¬À£™±/º)¨§K£¡§A£¥Ž§/À©¡º ¦X¥¡¥Ž¦H¨t® %[±Ô¦HÂ>½¹#½>À§K£¦#£¡¤¦»¦ !…¦H«£¡©8±/º2º×§/Â>©¦Ä©¡¤§K¥Ž½>À¾y¸ %[¥¡¦H§/¨ §K¥¡Æo©8¬©¡¦H© £¡¤¦µ¹8¬Â>£¡½¿·'Â¿»¦ fÅ™¥½¿£¦X¥Ë·¥¡±/£±o«±0Â®  ½¿£¡¤ £¡¤½>©8·¥¡±/£±o«±0Â¸ £ÅD±%±/¥A¹A±/¥¡¦ˆ§/«X«¦H©¡©¦H©A«X§/À ©¡½¹8¬Â>£¡§/À¦X±0¬©¡Â¿È+±o«X«X¬¥p±0À £¡¤¦ˆ©¡§/¹A¦�·'§K¾/¦ˆ§/À¨ £¡¤¦¹#±¨½ ‹'«X§K£¡½¿±0À©À£X¸t£¡¤¦XÈ ¦ªo«¤§/À¾/¦£¡¤¦#¨½ !t©¼«¥Ž¦H§K£¦H¨aÇÈ «±0¹A·'§K¥½>À¾�£¡¤¦A±/¥Ž½¿¾0½À§/Â)«±/·ÈÛ£± £¡¤¦#¹A±o¨½ ‹'¦H¨ Â¿±o«X§/Â «±/·È/7 ® %™¤¦p·¥¡±o«¦H©¡©±/¥Ž©§ XÈˆ¨½ !Û«¥¡¦H§K£¡½¿±0ÀÔ¤¦HÂ¿·'©F¥¡¦H¨¬'«¦Ë£¡¤¦Ë±6Á/¦X¥Ž§/ÂÂ„À¬¹–Ç…¦X¥2±/º)¨½ !t©2«¥¡¦H§K£¦H¨Ô§/À'¨Ð«X§/À ½>¹A·'¥¡±6Á/¦Ë£¡¤¦–·Ê¦X¥Žº ±/¥Ž¹§/À«¦/® %™¤¦�©¡£¥Ž¬«£¡¬¥¡¦�±/º°£¡¤6 ¦ %„¥Ž¦H§/ ¨ Ô§K¥ŽÆ©A©Èo©£¦H¹ú½©Ã©Ž½>¹#½>Â>§K¥p½>À|©·'½>¥Ž½¿£–£±a«X(« Ÿ   ©Èo©£¦H¹#©X¸D§/À¨ §/ÀÈa£¦H«Ž¤À'½ ¬¦#£¡¤§K£p½>© ¦ªo·…¦H«£¦H¨s£±Û¾0½¿Á/¦µÇ…¦X££¦X¥8·…¦X¥¡º»±/¥Ž¹#§/À«¦±0À § «X(« Ÿ   ¹#§/«¤½>À¦/¸ ½>©8§/Â>©± ¦ªo·Ê¦H«£¦H¨|£±%Èo½¿¦HÂ>¨ ©±0¹A¦�·…¦X¥¡º»±/¥Ž¹#§/À«¦µ¾0§/½>À º»±/¥#r § /�h ©Èo©£¦H¹ˆ® %É¤¬©8ÅD¦ˆÅ™¥¡±/£¦�Á/¦X¥Ž©¡½¿±0À'©8±/º £¡¤¦ˆ§KÇ…±6Á/¦ˆ§K··'Â½>«X§K£¡½¿±0À©8º ±/Ì ¥ %[¥¡¦H§/ ¨ §K¥¡Æo©A¬©¡½>À¾ £ÅD±%§K··¥¡±0§/«¤¦H©X¸ñ±0À¦µ«X§/Â>Â>¦H� ¨ œR—°š˜Ë™Ë›ÐÅÉ¤¦X¥¡¦µ£¡¤¦ º×¬Â>Ât§K¥¡¥Ž§6È©°§K¥¡¦8©Ž¤§K¥¡¦H¨t¸'§/©°½> À ¼·…¦H À hÅ°½¿£¡¤±0¬£™§/ÀÈÐ¨§K£¡§#¨½©£¥Ž½¿Ç'¬£¡½¿±0Àt¸o§/À¨Ô§/À±/£¡¤¦X¥É±0À¦Ã«X§/Â>Â¿¦H¨ ¦   ©¡£ÈoÂ¿¦Ð±/� º ¼·…¦H À ÇB×§/©½À £¡¤¦  ˜…¦š4–V™ÅÉ¤¦X¥¡¦ˆ£¡¤¦Ô§K¥¡¥Ž§6È©µ§K¥¡¦Ð·¥½¿ÁO§K£¡½ X¦H¨|£±k¥¡¦H§/Â>½ X¦Ð£¡¤Œ ¤§/À/¨ «±¨¦H¨kÁ/¦X¥Ž©¡½¿±0À'©–·¥Ž¦H©¦HÀ!£¦H¨ ½>À ¦H«£¡½¿±0À Ì®> ² H® Ù ±/£¡¤ Æo½>À¨©Ë±/º°«±¨¦µ§K¥¡¦µÁ/¦X¥¡Èk©¡½>¹½>Â>§K¥ £±Û£¡¤¦ «±/¥¡¥¡¦H©¡·Ê±0À'¨½>À¾ ©±0¬¥Ž«¦°«±o¨¦H©Å™¥Ž½¿££¦HÀÄº ±/¥£¡¤Q ¦ ¼¥Ž½¿¾0½>6 À B×©¡¦X¦/¸º»±/¥D¦ªo§/¹A·Â¿¦/¸£¡¤¦   «±o¨¦¼½>) À ñ¥¡±/¾®™²H´ º»±/C ¥ %„¥Ž¦H§/ ¨ Ô§K¥ŽÆ©°§/À¨ˆ½>6 À ñ¥¡±/¾®É²/²Ëº»±/ ¥  ý¼·…¦H À H® %™¤¦°¥¡¦H©Ž¬Â¿£¡©Å¦À¦H¨µ§K¥Ž¦°¾0½¿Á/¦HÀˆ½ÀÄ¯)½¿¾0¬¥Ž¦H© EŠB»µÇ Hº ±/¥ ™ §/«±/Ç'½/¸ ;²B»µÇ H º»±/¥   §/À¨+(² ³²B»^Ç H º»±/¥ mÙ ÈÉ®  Â>Â/£¡¤¦£¦H©£„¥Ž¬'À©tÅD¦X¥¡¦¨±0À¦±0À £¡¤> ¦ Ù LD¶2©Èo©£¦H¹ð§K£„£¡¤¦  À½>Á/¦X¥Ž©¡½¿£,È¼±/º 5 ±0¬©£±0Àt¸K±0À–£¡¤½>À À±o¨¦H©2ÅÉ½>£¡¤a²H4¶ D4 Ù ¹A¦H¹A±/¥¡Èˆ§/À¨Ô¥Ž¬ÀÀ'½>À¾p§K£8²H¶ ³1 5 /K ® %™¤¦–«±¨¦ ÅD§/©¼«±0¹A·'½Â¿¦H¨�ÅÉ½¿£¡¤ˆ£¡¤Q ¦ Ù Nž«±0¹A·'½>Â>¦X¥°Á/¦X¥Ž©Ž½¿±0À%´®Ý³®Ý³�§/À¨+Â>½>ÀÆ/¦H¨ÔÅÉ½¿£¡, ¤ %„¥Ž¦H§/ ¨ Ô§K¥ŽÆ©¼¥Ž¬À£¡½>¹A¦ÃÂ>½¿Ç¥§K¥¡È�Á/¦X¥Ž½¿±0À|²K® ³o®Ý´®ÝG´  Ù È %  ® %™¤¦Ëº»±0Â>Â¿±5ÅÉ½>À¾A«±0¹A·½>Â¿¦X¥2±/·£¡½¿±0À'©FÅ¦X¥¡¦8¬©¦H ¨ °2`æGì°îå°ëì/è4î`ë1àî !jìjÜZçê"4à#°î %[¥¡¦H§/¨ §K¥¡Æo©Ã½©8§Û©±/º»£ÅF§K¥¡¦ˆ¨½>©£¥Ž½>Ç'¬£¦H¨a©¡¤'§K¥¡¦H¨s¹#¦H¹A±/¥¡Èk©Èo©£¦H¹ §/À¨ ½¿£8¤'§/©8Ç…¦X¦HÀ ¨¦X·'Â¿±5È/¦H¨ ±0ÀÐ§#¹§/«Ž¤½>À¦ËÅÉ½¿£¡¤ˆ§#©¡Â>±6ÅD¦X¥É½>À£¦X¥Ž«±0ÀÀ¦H«£™º»±/¥™£¡¤½©FÅ±/¥¡% Æ $£¡¤¦X¥Ž¦Xº ±/¥¡¦8½¿£2½>©™À±/£™§#©Ž¬¥¡·¥Ž½©¦°£¡¤'§K£™£¡¤¦ ©·…¦X¦H¨¬·©À¦H¨a§K¥Ž¦#¾/¦HÀ¦X¥Ž§/Â>Â>È Â¿±5Å ¸[§/À¨k½>À%·'§K¥¡£¡½«X¬Â>§K¥H¸ ¹Ã¬«Ž¤sÂ¿±6ÅD¦X¥–£¡¤'§/À%£¡¤±0©¦#±0Àk£¡¤¦:h¸ ¼¥Ž½>¾0½>Àt® Ù ¬£™£¡¤¦ ¾0§/½>À©°½>Àˆ©·…¦X¦H¨¬·Ð¥Ž¦H©¡¬Â¿£¡½>À¾Ãº»¥¡±0¹ý§Ä¨½>©£¥½¿Ç'¬£¡½¿±0Àµ§/À¨Ô·¥Ž½¿ÁK§K£¡½ H§K£¡½¿±0Àˆ±/º ¨§K£¡§Ä§K¥¡¦ ¶o²



~/J6Y �ŽV(¼/jK€tnV¼/jOÑ(ÎZ¼!QX{KY0J0V5Q/MXS'&ÃV(¼)(a‰0wl*&¡V(¼/‡K‡‚ +



+



MX~t�ŽV»¼ajKj ¼ ‚ ~KJ5Y �çqOj!V(¼/‡l &,q,(6‰-&�q6‡K‡‚ »N º!R6Y0UOS0/w .OLHx0fq21Ôj LHx0�V(¼1Ð6ÑÎZ¼!QXPK{/Y0J!VON3140fq51Ôj LH x 0�»V ¼jÐ6Ñ ÎZ¼0QHPK{/Y0J0VK6N 170×2q 1ÐsLX x 0�(V ¼jÐHÑ ÎZ¼!QHPO{/Y0J!VKN6140�V…¼,18&



¼ j@¼ ‡aÑÎZ¼0QHPK{/Y0J0VKN9& :



:



ÑÎj¼!QH†!R5YOYoMHU5Y �il5‚;& Ð0ÕÔxK{0SKR5W0UÛYoMGv º/W%{!R5YKW ‹ Õ Ð ~/J6Y �çqO=j ¼8&�,q (6‰ &,qO‡KjOÑ Î1¼!QXPO{/Y/J!V5N/‚ ~/J5Y �Mj(V ¼/‡#l &ŽM (6‰ &MX‡O‡‚ LH< x 0f4q Ð6Ñ Îj¼!QHPK{/Y/J!VK6N 140ç=M 1Ðj LXx0fq4Ð6Ñ(ÎZ¼!QHPK{KY0J!VKN=170çM=1 w LH x 0fq Ð6Ñ ÎZ¼!QXPK{/Y0J!VO3N 170,V»¼/1Õ5N»º!R6Y/U5S0w/.5LHxÀ�«±0©£™Ç…¦X£ÅD¦X¦HÀÔÂ>±«X§/Ât§/À¨�¥Ž¦H¹A±/£¦ ¹A¦H¹A±/¥ŽÈÄ§/«X«¦H©¡©X®  «±0¹#·'§K¥Ž½>©±0Àµ±/º £¡¤¦£¡©2¨¦H¹A±0À©£¥§K£¦H©2¦»!Ê¦H«£¡½>Á/¦HÂ¿ÈÄ£¡¤'§K£2£¡¤½>©D·¥¡±/¾/¥Ž§/¹¹#½>À¾ ©£,ÈÂ¿¦¼«X§/ÀÄ¹§KÆ/¦¼§Ã©¡½¿¾0À½ ‹'«X§/À!£¨'½ !Ê¦X¥Ž¦HÀ«¦/¸¦XÁ/¦HÀÄº»±/¥D©±/º»£ÅF§K¥¡¦©£¥½¿Ç'¬£¦H¨A©¡¤'§K¥¡¦H¨¹A¦H¹A±/¥ŽÈ#©È©¡£¦H¹#©X® ¯±/¥£¡¤¦ ™ §/«±/Ç½Æ/¦X¥ŽÀ¦HÂ¸!£¡¤¦™·¥Ž½>ÁO§K£¡½ X¦H¨pÁ/¦X¥©¡½¿±0Àp±0¬£·…¦X¥¡º»±/¥Ž¹#©)£¡¤¦°©¡¤§K¥¡¦H¨pÁ/¦X¥Ž©Ž½¿±0ÀAÇÈÃ¹A±/¥Ž¦2£¡¤§/À §pº×§/«£±/¥™±/ª º P8±0À%²H³p£¡¤¥¡¦H§/¨6© $oº»±/¥2£¡¤¦   «±¨¦/¸½>£F½©D§pº×§/«£±/¥™±/º Ì



® %™¤¦Ë¨½ !Ê¦X¥¡¦HÀ'«¦¼½>©2À±/£F©¡±#Â>§K¥¡¾/¦ º»±/¥™£¡¤¦ FÙ ÈôÆ/¦X¥ŽÀ¦HÂ¸§/À'¨Ð«±/¥¡¥¡¦H©·…±0À¨'©F£±#£¡¤¦ ¥¡¦H©Ž¬Â¿£¡©F±0Àˆ£¡¤J ¦ h¸ K¼¥Ž½¿¾0½>À ® C



D



õ¼å¡è



õÉüFEÐê™âpöHGpê2öÉèJIFK æ…èñâJ…ë¡õ°âJ



¯ ¦XÅÿ§K··'Â>½«X§K£¡½¿±0À©2§K¥¡¦–§/©É¦H§/©Èˆ£±·§K¥Ž§/Â>Â¿¦HÂ>½X¦Â¸ÅÉ¤¦X¥Ž¦Ë£¡¤¦X¥¡¦8½©™Â>½¿££¡Â¿¦Ë©¡¤'§K¥Ž½>À¾ ±/º¨§K£¡§o¸t§/À¨ §Ä©¡½À¾0Â¿¦Ë£¡¤¥¡¦H§/¨Û¹#§6ÈÐ·…¦X¥¡º ±/¥¹ý§/Â>Â„§/©Ž©¡½¿¾0À¹A¦HÀ£¡©°£±µ§/ÀÛ§K¥¡¥Ž§6Èˆ¦HÂ¿¦H¹A¦HÀ£°º»±/¥°£¡¤¦–¦HÀ£¡½¿¥¡¦ ¨¬¥§K£¡½¿±0À ±/º8£¡¤¦a·¥¡±/¾/¥Ž§/¹Ð¸¼Å°½¿£¡¤±0¬£ˆÂ¿¦H§/¨½À¾|£±ô§/À!È Â¿±0§/¨ Ç§/Â>§/À«X½>À¾|·¥Ž±/Ç'Â¿¦H¹#©XM ® L¦X£Ð¦XÁ/¦HÀž½>À £¡¤½>©«X§/©¦/¸2£¡¤¦Ô§/¨±/·'£¡½¿±0Àh±/º£¦X¥ŽÀ§K£¡½¿Á/! ¦ N$>  "a·¥¡±/¾/¥§/¹#¹#½>À¾a©¡£ÈoÂ¿¦ÔÂ¿¦H¨ «±0À©¡½>©£¦HÀ£¡Â¿È £± ©¡½¿¾0À'½ ‹'«X§/À£¡Â¿ÈÇ…¦X££¦X¥™·…¦X¥¡º»±/¥Ž¹#§/À«¦/



® �Àˆ·§K¥¡£¡½>«X¬Â>§K¥6¸ÅD¦–§/«¤½¿¦XÁ/¦H¨Ð¾/¥Ž¦H§K£¦X¥¼©¡«X§/Â§KÇ'½>Â>½¿£,Œ È B»º»±/¥É£¡¤¦8©¡§/¹A¦ ¨§K£¡§ ©¦XR£ H�±0À §/Â>ÂÀ¾ ·¥¡±/ÇÂ¿¦H¹#©X¸§/©#§K·'·'§K¥¡¦HÀ£p½Às£¡¤¦   Æ/¦X¥À¦HÂ¸ñ±/¥#«¤§/À¾/¦H©#½Às£¡¤¦ˆ¥¡¦HÂ>§K£¡½¿±0À©Ž¤½¿·kÇ…¦X£,Å¦X¦HÀh¨'§K£¡§a§/À¨ £¡¤¥¡¦H§/¨'©X¸§/©É½>À�£¡¤¦ mÙ È §K·'·'Â>½>«X§K£¡½¿±0À ® %™¤¦¨½ 'Ä«X¬Â¿£È¼ÅÉ½¿£¡¤–£¡¤¦ />  ·¥¡±/¾/¥Ž§/¹¹#½>À¾É©¡£ÈoÂ¿¦D§/¨±/·£¦H¨8½À £¡¤¦D©¦H«±0À¨Ã©¦X£[±/º¦ªo·…¦X¥Ž½>¹A¦HÀ£¡© ½>©„£¡¤§K£[½¿£[¥¡¦ ¬½¿¥¡¦H©t£¡¤¦¬©¦X¥[£±¼«±0À'©¡½>¨¦X¥[£¡¤¦À¦X¦H¨'© ±/º§/À8¦HÀ!£¡½¿¥Ž¦§K··'Â½>«X§K£¡½¿±0Àt¸O½>À ±/¥Ž¨¦X¥„£±½>¹½>À§K£¦Ë£¡¤½>©É·¥¡±/Ç'Â>¦H¹ˆ¸'©¡½>À'«¦ Å¦8¦ª·…¦H«£¼£¡¤¦8¬'©¦X¥É£±�©¡¬··Â¿ÈÄ§K··'¥¡±/·¥Ž½>§K£¦8¨§K£¡§ ¨½>©¡£¥Ž½¿Ç'¬£¡½>±0À©X¸HÅD¦™¨±¼ÇÊ¦HÂ½¿¦XÁ/¦£¡¤'§K£)½>£ ©¡¤±0¬Â>¨8ÇÊ¦D·…±0©¡©¡½¿ÇÂ¿¦£±¨¦D©¡¬··…±/¥¡£„º»±/¥)£¡¤¦F£¥Ž§/À©¡Â>§K£¡½>±0À8±/º §#·'¥¡±/¾/¥Ž§/¹ýº»¥¡±0¹ £¡¤¦8½>À½>£¡½>§/Â…Â¿±±/h · Â¿¦XÁ/¦HÂ ·'§K¥§/Â>Â¿¦HÂ…Á/¦X¥Ž©¡½>±0ÀÐ£±Ä§/ÀÔ¦ ¬'½¿ÁO§/Â>¦HÀ! £ /> C©¡£ÈoÂ¿¦–·¥Ž±/¾/¥Ž§/¹ˆ® 5 ±6ÅD¦XÁ/¦X¥H¸o£¡¤¦É£¥Ž§/À'©¡Â>§K£¡½¿±0ÀA·'¥¡±«¦H©Ž©¥¡¦HÂ>½>¦H© ±0À¬©¡¦X¥ñ¨½¿¥¡¦H«£¡½>Á/¦H©£¡¤§K£D©·…¦H«X½¿º ÈÃ£¡¤¦É¨'½>©£¥Ž½¿Ç¬£¡½¿±0ÀÃ±/ºt¨§K£¡§ §/À¨Ð½>£¡©2¥¡¦HÂ>§K£¡½¿±0À'©¡¤½¿·µ£±#£¡¤¦–«±0¹#·'¬£¡§K£¡½¿±0Àt® %™¤¦DÂ>§/À¾0¬§K¾/¦Fº ¦H§K£¡¬¥Ž¦H©)·¥¡±6Áo½>¨¦H¨8ÇÈ–Á/¦HÀ¨±/¥© ½À«XÂ>¬¨¦£¡¤¦2¹A±0©£ ½>¹A·…±/¥¡£¡§/À£„±/º£¡¤¦H©¦2¨½¿¥Ž¦H«£¡½¿Á/¦H©X¸ ¶/¶



À§/¹A¦HÂ>ÈÔ£¡¤±0©¦A£±Ð¨'½>©£¥Ž½¿Ç¬£¦8§/À¨Û¥¡¦H¨'½>©£¥Ž½¿Ç¬£¦8¨§K£¡§o¸ §/©©¡£¥Ž½¿Ç'¬£¡½>±0Àa±/º¼£¡¤¦Ð¨§K£¡§%½¿£#¬·t¨§K£¦H©H® çÀ §/¨¨½¿£¡½¿±0À £±a£¡¤¦H©¦/¸ñÅD¦ ¦ªo·Ê¦H«£°£¡¤§K£°§¾/¦HÀ¦X¥Ž§/Â„Ç'Â¿±o«¡Æˆ¨½>©£¥½¿Ç'¬£¡½¿±0À ¸©¡¬'«Ž¤Ô§/©°£¡¤§K£¼§HÁK§/½>Â>§KÇ'Â¿¦8½>À 5 ñ¯F,¶¸ÅD±0¬Â>¨ÐÇÊ¦8§¬©¦Xº×¬Â §/¨¨½>£¡½¿±0À£±A£¡¤¦ ©¦X£2±/º[¨½©£¥Ž½¿Ç'¬£¡½¿±0ÀAÆo½>À¨©Xª ® �£2«X§/ÀˆÇ…¦¼¬©¡¦H¨�£±#«¥¡¦H§K£¦ §pÇ'§/Â>§/À«¦H¨ˆ¨'½>©£¥Ž½¿Ç¬£¡½¿±0ÀAº»±/¥ ¬À©¡£¥Ž¬«£¡¬¥¡¦H¨�¹A¦H©Ž¤¦H©X¸'©±#Â>±0À¾#§/©™£¡¤¦H©¡¦–§K¥¡¦ ¥¡¦HÀ¬¹8Ç…¦X¥¡¦H¨t® ¬¨¦H©µ� § +-/.j0h243 ¨½¿¥Ž¦H«£¡½¿Á/¦/¸Å°½¿£¡¤#ÅÉ¤'½>«Ž¤£¡¤¦¼¬'©¦X¥¹#§6È¾0½¿Á/¦°£¡¤¦Â>§/©X¸M[% ¦ª§/©X¸    ¸hÉ Ÿ ±5Á/¦H¹–Ç…¦X¥Ë¶³4³4o³ ® 9 E Àµ¶³4³4³o®8¥¡±o«K® È ¬¥¡±/·…¦H§/ÀD  N ¥Ž§6È²  m  ¹A¦X¦X£¡½>À¾¸`Ô



¬'À½>«Ž¤ ¸ho ¦X·£ ²;4;4D 9 DG¥Ž©£FÈ¬¥¡±/·…¦H§/À·%±/¥¡Æ©Ž¤±/· ±0ÀŒ¼  ·…¦HÀ É  ®> ·…¦H«X½>§/Âµ� ©Ž©¡¬¦Ë±/º‡…’� ¡ £˜…˜•™(� 6¡ ˆ‰ o&˜Êš ¡ –Æ¦ ¡ ™Jš�`q › iTŠ  ™(˜R¦k™»� ¡ – ™ ²H¶¸¶³4³4³ 9 ;GÂ¿±a§/À¨ûÃ®>Èñ£¡½¿¦H¹–ÇÂ¿¦/®  AÁ/¦X¥Ž©¡¬©Š  Œ‹�¼·…¦HÀ ã±0À¶ Ù ãº ±/¥µ£¡¤¦ŒŸ   Ù ¦HÀ«¤¹#§K¥¡Æo©X®8ç À„4…y� xxx5y�„h£  ™»˜ ¡ ’¥  £/–Æ¦I"� †/¸^<  §/Â>Â>§/©X¸h[% ¦ª§/©X¸    ¸`É Ÿ ±5Á/¦H¹–Ç…¦X¥¼¶³4³4o³ ® ¶4P



9 ²(³=ÆÀ¦X¥6®| ¦X¥¡º»±/¥Ž¹#§/À'«¦O ç¹A·'Â>½«X§K£¡½¿±0À©ˆ±/º7ñ¥¡±«¦H©Ž© §/À¨e Ô¦H¹A±/¥¡È ñÂ§/«¦H¹A¦HÀ!£+¬©¡½À¾ô§



¬Â¿£¡½  ¦XÁ/¦HÂ²)§K¥Ž§/Â>Â¿¦HÂñ¥¡±/¾/¥Ž§/¹#¹#½À¾e Ô±o¨¦HÂ�±0À £¡¤¦ ND¥Ž§6È¼¥½¿¾0½>À ¶³4³4³o®  ÁO§/½Â>§KÇ'Â¿¦ §K£ ¤££·8¤‘45‘ Å™ÅÉÅ ® À§/©X® À§/©Ž§o® ¾/±6Áh‘ Ž6º×§/¬Â¿ÆoÀ¦X¥ 9 ²/²…< 5 ñ¯ ¯±/¥Ž¬¹ˆ® 5 ½¿¾0¤  ¦X¥¡º»±/¥Ž¹#§/À«¦ ¯±/¥¡£¥Ž§/À Â>§/À¾0¬§K¾/¦Ð©·…¦H«X½‹«X§K£¡½¿±0Àt¸T� ¦X¥©¡½¿±0Àô¶® ³o¸ ™ §/À¬§K¥¡È ²;4;1E ® 9 ²H¶GÈ¶o«X§/Â>§KÇ'Â¿¦r¦X¥¡Á/¦X¥H®ýh¸  ¬Ç'Â>½©¡¤¦C ¤½¿£¦· §K·…¦X¥H¸ §K¥Ž«¤k²;4;1E ®  9 ²H³G½>Àt¸Ê®FŸ¼§KÆO§/¹#±/£±¸�8®8o«Ž¤¬©£¦X¥6¸)§/À'¨O k®F%±0Â¿º»¦/®©£¥½¿Ç'¬£¦H¨OQ ×   ¥¡±/¾/¥Ž§/¹#¹½>À¾Ô ñ



±o¨¦HÂ¯±/¥8h  F N Â¬©£¦X¥Ž©X®j� À…8oƒ…y� xxx5y�…’4¥  ¦Ø¢™»˜RœA”»’T ˜ oCš˜Êš4¢Ø¢™»-¢ …’¥  £/–V™(˜$iœ ¸  ¬©¡©¡±0½>©X¸¯¥Ž§/À«¦/¸ ™ §/À¬§K¥¡Èˆ¶³4³4o³ ® 9 ² E 
½À¶BÆ%™¤¦Š ±/¥¡£¡Â>§/À¨ ¸¼¥¡±0¬· ¸ª �À«K®¤H®,©£¥Ž½>Ç'¬£¦H¨Ò±0À©–£±@¼·…¦HÀ 



º»±/¥²h NFÂ>¬©¡£¦X¥Ž©X®û �À—i”jFmTn€o�xxx5ybi «±/£¡Â>§/À¨t¸  ~® }A®¿µ¸ ¦X·'£¦H¹–Ç…¦X¥°¶ ³4³4³o®



£˜•’  $™ š�˜j’˜^k œR—°’







’4�m  »™ �n€oF¸ È¨½>¹8Ç'¬¥¡¾0¤t¸



9 ²DGÀ¾# �À£¦X¥¡º×§/«¦²K¸ ™ ¬À¦p²;4;4P ® 9 ²;G< Ù ®Ÿ°½«Ž¤±0Â>©H¸°Ã® Ù ¬££¡Â>§K¥H¸o§/À¨ ™ ®Zñ¥¡±0¬Â ª#¯§K¥¡¥Ž¦HÂ>Â®mñ£¡¤¥¡¦H§/¨©¥¡±/¾/¥§/¹#¹#½>À¾®FJõ~ ™¦H½>Â>Â>È8·'¬Ç'Â>½>©¡¤/ ¦X¥©X¸ ²;4/; ³ 9 ¶³=±0©X¸@%Ë®¤Ê®)§K·'§K£¡¤¦X±o¨±/¥¡±0¬t¸ N¼® Ã®6 ±0Â¿Èo«Ž¤¥¡±0À±/·Ê±0¬'Â¿±0©X¸ ™ ®  §KÇ'§K¥¡£¡§o¸|§/À¨ È ®  È¾0¬§/¨w¦/™ ®Ò� ©Ì< É  §K£¡§@<  ½>©£¥½¿Ç'¬£¡½¿±0ÀOÉ Ÿ ¦H«¦H©Ž©¡§K¥¡È|½>À ¼  ·…¦HÀ �  šç À!„4…y� xxx5yb„£  ™»˜ ¡ ’¥  £/ – l ¦I"� †0¸h¼  §/ÂÂ>§/©X¸[% ¦ªo§/©H¸    ¸h° Ÿ ±6Á/¦H¹8Ç…¦X¥ 6 ËNK� k® ±/º»£ÅF§K¥¡¦ §/À'¨ ¨±o«X¬¹A¦HÀ£¡§K£¡½¿±0À §6ÁO§/½>Â§KÇ'Â¿¦ º»¥¡±0¹ áZìj� à œŒž"žjáZì19à Ÿµâ4ÜZç/w ì  Êê°T ê  kÜ Ÿ/’ ç   êjä49Ü žGà°ÜZ9í ž1âhë1ê°è=;ç ž ¶/³



9 ¶4PG¨¦HÂf®  X« «¦H©¡©°¦HÂ§HÈo©w É¦HÂ>§K£¦H¨#£±8£¡¤¦ §/½>ÀŠ Ð¦H¹A±/¥ŽÈ 5 ½¿¦X¥§K¥Ž«Ž¤ÈA±0À#£¡¤¦�h¸ ¼¥Ž½>¾0½>À'¶³4³4³o® ç Àu‚m—j¦I˜•q › i £Ê˜ ’  ™Ëš�*…8¡z�_¢-l „4£d‘›j’˜^k œ$—’  ¸^ §K¥½>©X¸¯¥Ž§/À'«¦/¸^¦X·£¦H¹8Ç…¦X¥ ²;4;1E® 9 ¶/³G< 5 ®>o¤§/À|§/À¨ ™ ®>o½>À¾0¤t®  ND±0¹A·'§K¥½>©±0À ±/º 8 i¸  5 È §/À¨ NF§/«¤¦» ND±0¤¦X¥Ž¦HÀ!£Š¤§K¥¡¦H¨  ¨¨¥Ž¦H©¡©� ·'§/«¦7ñ  ¥¡±/¾/¥Ž§/¹#¹#½À¾6Ð



±o¨¦HÂ>©À+¶³4³4³o®)ñ¥¡±«K®A çÀ£X®FND±0Àº�®t±0ÀOo¬ ·…¦X¥Ž«±0¹#·'¬£¡½>À¾¸t²;4;4; 9 ¶1E Â>½>«±0ÀÇ¸Ç¥Ž§K¥¡Èh‘ ® 9 ¶4DG<  ®  ®ªo¹#½¿£¡¤%§/À¨ ™ ® k® Ù ¬Â>Â®7¼¦XÁ/¦HÂ¿±/·'¹#¦HÀ!£8±/º& ½ ªo¦H¨ Ô±¨¦Š  •‘4¼·…¦HÀ   ··'Â½>«X§K£¡½¿±0À©X® ç ÀjFmTn€o'�ƒ‚O� xxxO¸A §/À6<  ½¿¦X¾/±¸ ™ ¬'Â¿Èµ¶³4³4o³ ® 9 ¶4;G<  ® ™ ®ja§/Â>Â>«¥Ž§Kº»£X®A/>  ¼·…¦HÀ kÁ©>  º»±/¥©H® çÀ¤h ¦Ø˜Rœ…–-i&£°˜•’  ™$š�*j’4˜¥kGœ$—°’  ’4¦ � m  ™»� n€oliqjFmTn osr ttK¸  ¬À'¨  À½>Á/¦X¥Ž©¡½¿£,È/¸  ¬À¨ ¸ho Å¦H¨¦HÀ ¸ ²;4;4; ® 9 ´³=££¦X¦/®)§K¥Ž§/Â>Â¿¦HÂ/Èª£¦HÀ©Ž½¿±0À©)º»±/¥¯±/¥¡£¥Ž§/Àt®µ%’ @Ë´ 5 P1‘;/´G /Ã²H ™¦XÁo½>©¡½>±0ÀJ k¸  Ÿ °  «X«¥¡¦H¨½>£¦H¨ £¡§/À¨§K¥¨©CD N ±0¹#¹#½>££¦X¦ƒÂ)²;4O; Ì 9 ´o²…«¦ Ù ±0Â¿£•H¹#§/ÀÀr Ô¦X£¡¤±o¨'°¯¥Ž±0¹ £¡¤¦ Ù ±0Â¿£•H¹§/ÀÀ È> ¬'§K£¡½¿±0Àˆ£±#£¡¤¦  §K££¡½>«¦ Ù ±0Â¿£•H ¹§/ÀÀ6È  ¬§K£¡½¿±0À ®8ñ  ¤È©X® É¦XÁ®  ¦X££X®É È ¸`/P ³/B ³1H ¸…³4oD ²/²K¸ ²;4;1E 9 ´/¶G 























des documents recommandant







[image: alt]





Achieving Performance under OpenMP on ccNUMA and ... - OpenLSD 

We compare these with the features proposed by Compaq and. 2 ..... We first show results obtained with the DSM MIGRATION switch set on (Fig. 3 (a)). In.










 


[image: alt]





Effects of Salient Multiple Identities on Women's Performance Under 

ticipants, but found stereotype threat effects only .... On the basis of this median split, 66 par- .... 6In addition, as shown in Table I, one cell in the three-way.










 


[image: alt]





Comparison of OpenMP and Classical Multi 

May 18, 2000 - process directives. OpenMP threads distributed multiâˆ’computer .... Fier (documentation SGI). Performance Tuning Optimiza- tion for Origin2000 ...










 


[image: alt]





(On Desk) (Under Desk) 

Monte la unidad debajo del ... Adresse physique – ne pas inclure de boîte postale, car nos porteurs ne ... Nous ne fournissons pas de panneaux de rechange.










 


[image: alt]





Comparison of OpenMP and Classical Multi 

paradigms on shared-memory parallel computers, some of these models and their ... to allow an easier programming, and to be architecture- independent and ...










 


[image: alt]





Buoyancy under Control: Underwater Locomotor Performance ... - PLOS 

Mar 23, 2010 - struggling to stay at depth or maintain control of roll, pitch and yaw ('minimal buoyancy strategy', [26]). Because maximum dive depths of ...










 


[image: alt]





High Performance Software Defined Radio ... - NEEDLES.de 

This problem has been solved due to the outstanding commitment of Gerd Loch ...... Put one strand of PTFE insulated wire 19x0.2mm (20AWG) and one PTFE ...










 


[image: alt]





LIAR: Achieving Social Control in Open and 

The use of multi-agent systems is often motivated by the requirements of specific ... However, this increases the vulnerability of the system to the introduction of .... The arrows of figure 2 define the behaviour of a L.I.A.R. agent as follows: an a










 


[image: alt]





LIAR: Achieving Social Control in Open and 

this information leads to an equilibrium between positive and negative ..... A simulation iterates these steps NB ITERATIONS times. ...... Telecom Italia Lab.










 


[image: alt]





achieving technical architecture with architectural 

Moreover, architects need tools not only to describe the architecture but also to ... These kinds of tools are essential .... and informal or ad hoc approaches to build technical architectures. ..... BAsÃ©e sur ODP, EDF R&D Report, March 2002.










 


[image: alt]





Achieving Collective Intelligence via Large-Scale On-Line 

I. THE CHALLENGE: APPLYING COLLECTIVE. INTELLIGENCE TO SYSTEMIC PROBLEMS. Humankind now finds itself faced with a range of what we can call ...










 


[image: alt]





LIAR: Achieving Social Control in Open and Decentralised Multi-Agent 

The foundation of L.I.A.R. is a reputation model built from ... When designing a decentralised and open multi-agent system, one usually wants it to ... a security infrastructure can ensure authentication or confidentiality of agent commu- ... major c










 


[image: alt]





Propellers and Performance 

which will let the engine turn full throttle in level flight without overspeeding, it is ... peller will screw itself ahead in one full revolution. Thus 5 ft. x 2500 = 12,500 ft.










 


[image: alt]





The design, implementation, and performance evaluating of the on 

Page 1. Page 2. Page 3. Page 4. Page 5. Page 6. Page 7. Page 8.










 


[image: alt]





Impact of case volume on outcome and performance of targeted 

a Department of Emergency Medicine, Myongji Hospital, Goyang, Gyeonggi-do, Republic .... location before emergency department (ED) admission (the patient.










 


[image: alt]





achieving technical architecture with architectural 

between the theory and practice of software architecture, particularly due to the ... competitive by coupling technical advances with business requirements.










 


[image: alt]





Calculation and comparison learning software 

If the right proposal is selected then the race can go on. Otherwise the ... To fit a new language, you need to create a file named numbers_.txt.










 


[image: alt]





Software Methods and Quality Engineer 

Analysis of the existing methods and updating or creating the standard plans formalizing the ... Quality Contractor Manager in the Aircraft Traffic Management software services of ... Preparation of the preliminary audits ESARR6 with ED-109.










 


[image: alt]





Revision 1.18 Pg 1 of 30 High Performance Software Defined 

Feb 28, 2012 - V1.1. Replaced reference to .Net 1.1 with .NET3.5. 2nd Mar 2012 ...... In the example below, the open-collector outputs 1 and 4 will be pulled low when .... Processing of streaming data in real-time can be a challenging task for ...Mis










 


[image: alt]





Software optimization for High Performance Computing - Gerald Monard 

In the â€œold daysâ€� of scientific supercomputing roughly between 1975 and. 1995, leading-edge high performance systems were specially designed for the.










 


[image: alt]





Help on the Embedded Software Block 

The circuit on the left shows a buck converter with the gating signal .... the time interval between the exact instant of state change and the current time is referred ...










 


[image: alt]





Performance analysis of the Early-Est software within the tsunami 

Within this context it is important to have a reliable estimate of the uncertainties of the earthquake epicenter location, depth and magnitude. Early-Est (EE) is a ...










 


[image: alt]





database and instance performance database and instance 

Y$FIXED_VIEW_. DEFINITION ... VIEW DEFINITION. Column Name ... SEQL. Y$PX PROCESS. Column Name. SERVER_NAME. STATUS. SPID. SID. SERIAL#.










 


[image: alt]





database and instance performance database and instance 

Y$CLASS CACHE. TRANSFER (#1. Column Name. CLASS. X2 NULL. X2 NULL FORCED WRITE. X2 NULL FORCED STALE. X_2_. X2S FORCED_WRITE.










 














×
Report Achieving Performance under OpenMP on ccNUMA and Software





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



