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ä×åUæ"çéè�êlë�çUìZí�ì"d6ì�h~í�æ"çîh~gUï½ï?ì"ð~ì"bcèwñ?ò4ì�gÈëVì�ó[èwí�ë^`tg¼çU`côwçÈõ�ñöì�í�ê�èwí6òÀh~gUæ"ì4ï<h�ë�h~÷?h�d6ì
d6øUd6ë6ì�òùd�ç?h�d%ênèUæ�åUd6ì"ï4èwg1ì"ú?ñUbeèÈ`eë�`ÍgUôÀñ?h~í�h�bcbeì"b�æ"èwòÀñ?åUë6`tgUôMèwg1ë çUì^ï<h�ë�h~÷?h�d6ì^d6ì�í�ðÈì�í²ñUbÍh°ë�õ
ê�èwí6òîû�ü�è�ý^ì"ð~ì�í"þUý�`cë çéë çUì4í6h~ñU`cï?bcøî`tòÀñ?í�è�ðw`tgUôîñ?ì�í�ê�èwí6ò-h~gUæ"ì�ÿ~ñ?í�`cæ"ìËí�h�ë6`cè~d^ê�èwí^d ç?hÈí�ì"ïUõ
ò4ì�òùèwí�øQò4åUbcë6`tñ?í�èwæ"ì"d�d6èwí�dî`cëî`cd¾gUè�ý ênì�h�d�`Í÷Ubcì×ë�è åUd6ì×ñ?h~í�h�bcbeì"bMæ"èUòÀñ?åUë6ì�í�d¼h�déæ"bc`cì�g~ë
çUè~d�ë6d�û���çU`cd í6h�`cd6ì"d4ë çUì�� åUì"d�ë6`cèwg è�êVçUè�ý h½ò4åUbeë�`Íñ?í�èwæ"ì"d6d�èwí4æ"bc`cì�g~ë ò-h�æ çU`tgUìîæ�h~g ÷?ì
ì"ú?ñUbcè~`cë6ì"ïKë6èÀ`tòÀñ?í�è�ð~ìMï<h�ë�h~÷?h�d6ìZí�ì"d�ñ?èwgUd6ì1ë6`tò4ì~û��rgîèUgUìZh~ñ?ñ?í�èwh�æ"ç��	��
²åUd6ì"ï¼d6è°õræ�h�bcbeì"ï
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����� �"!�#%$²`Ígéë�çUì'&(&()4÷?ì�gUæ"ç?òÀh~í *4ë í6h�ð~ì�í�d�h�bcd��,+-
Gë�èZ`tg~ðÈè.*�ìMhZò4ì"ë çUèUïéèwg4ì"ð~ì�í�ø-èw÷0/�ì"æ"ë
`tg¾hùd6ì"ë�`tg¼ñ?h~í�h�bcbeì"b�û���çU`cdMh~ñ?ñ?í�èwh°æ çéæ�h~g½÷?èUè~d6ëVñöì�í�ê�èwí6òÀh~gUæ"ì1ýVçUì�í�ìMë çUì4h~ñ?ñUbc`cæ�h�ë6`cèwg
`cd21�354 õ�÷?èUå?gUï[û×ü�è�ý^ì"ð~ì�í"þzênèwíÊd6èwò4ìîh~ñ?ñUbc`cæ�h�ë6`cèwgUd�þ�ë çUìîñ?ì�í�ê�èwí6ò-h~gUæ"ì»÷öè~ë6ë6bcì�gUì"æ6*×`cd
ï?èwò4`tg?h�ë6ì"ïQ÷ÈøKë çUìéï?ì"bÍh�ø×ë�ç?h�ëËí�ì"d�åUbeë�dZêrí�èwò ë çUìÀæ"bc`cì�g~ë-ý h°`eë�`ÍgUô½ê�èwíMë�çUì ë í�h~gUd�ê�ì�íMè�ê
ñ?h�ô~ì"d^êrí�èwò ë çUìMd6ì�í�ð~ì�íah~gUïîýVí�`cë6`tgUôîñ?h�ô~ì"d�ë6è-ë çUìMd6ì�í�ð~ì�íÇû
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�rgKë�çU`ed4ñ?h~ñ?ì�íÇþ�ý/ì4ì"ú?h~ò4`tgUìéë çUì4ý h�øî`tgKýVçU`cæ"ç×ñ?í�ì�ê�ì"ë6æ"çU`ÍgUô½æ�h~gKì"ú?ñUbcè~`cëËñ?h~í6h°b�õ
bcì"be`cd ò û'3�í�ì�ê�ì"ë6æ çU`tgUôîç?h�dM÷?ì"ì�g½d6ë åUï?`cì"ï×÷?ì�ê�èwí�ì1`ÍgKòÀhÈg~øîh~í�ì�h�d�è�ê²æ"èwòÀñ?åUë6`tgUôîd åUæ"ç¼h°d
èwñ?ì�í�h�ë6`tgUôÀd6øUd6ë6ì�ò4d�þ òù`eæ�í�èwñ?í�èUæ"ì"d6d6èwí^ï?ì"d�`eôUg�þ?æ"èwòÀñU`cbcì�í�æ"èUgUd6ë í6åUæ"ë6`cèwg�þUë çUìMý^èwí�beïéý�`cï?ì
ý^ì�÷¾hÈgUï¾ï<h°ë h~÷?h�d6ì"d�û�:�beë�çUèwåUôwçKñ?í�ì�ê�ì"ë6æ çU`tgUô¼ç?h�dZ÷öì"ì�gKd6ë åUï?`cì"ï½ê�èwíVh-bcèwgUôîë6`tò4ì~þ�ë çUì
ñ?í�èw÷Ubcì�ò ñ?í�ì�ê�ì"ë6æ çU`tgUôK`cd1ê·h�æ"`tgUôKç?h�dZæ"ç?h~gUô~ì"ï è�ð~ì�í�ë çUìÀø~ì�hÈí�dZh�dËh½í�ì"d åUbcëZè°ê ë�ì"æ ç?gUè�õ
bcè~ô~øËh°ï?ð�h~gUæ"ì"d�û�;²`cô<û0<�d�çUè�ýad@ë çUì^ñ?ì�í�ê�èwí6ò-h~gUæ"ì�ÿ~ñ?í�`cæ"ì�ï?ì"ð~ì"bcèwñ?òùì�g~ë²è�ê<d�ì�ò4`cæ"èwgUï<åUæ"ë6èwí
ò4ì�ò4èwí�`eì"dZhÈgUïCòÀh�ôwgUì"ë�`eæ4ï?`cd=*Èd�û>��çUì�í�ìË`cd4hÀë�ý^è�õrèwí�ï?ì�íaè�ê/òÀh°ôwgU`cë åUï?ìÀôwh~ñ `tg×h�æ"æ"ì"d6d
ë6`tò4ì¼÷?ì"ë�ý^ì"ì�g ò4ì�ò4èwí�ø h~gUïCï?`cd=*Èd�ûKäKì�ò4èwí�ø h°æ"æ"ì"d6d4`edùê·h�d�ë6ì�íZh~gUï¸ë�çUì»í6h°ë6ìÀè�êV`tò1õ
ñ?í�è�ð~ì�ò4ì�gÈë²`cd h°bed�èËçU`côwçUì�í"û?��çUìMñ?í�`cæ"ì"d�è�ê@ò4ì�òùèwí�øËhÈí�ì^êrh�bcbe`tgUô4ýVçU`cæ"ç òÀh@*�ì"d²ï<h�ë h~÷?h°d6ì
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æ�h�æ"çUì"d�æ"çUì�h~ñ?ì�íah~gUï¼÷?åÈó[ì�í�í�ì�ñUbth�æ"ì�ò4ì�gÈëVbcì"d6daè�ê�h4ñ?í�èU÷Ubeì�ò û53�í�`cæ"ì"d�è�ê@ï?`cd=*Èd hÈí�ì h°bed�è
êrh�bcbc`ÍgUô1ï<í6h~òÀh°ë6`cæ�h�bcbeø4ýVçU`cæ"ç4`cd²ô~èUèwï1ê�èwí[æ"çUì�h~ñ1d6ì"æ"èwgUï<hÈí�øZd6ë�èwí6h�ô~ì~þ�h�bcbcè�ý�`tgUôZ`tgUæ�í�ì�h�d6ì"ï
åUd6ì1è�ê�C�:(��DMd�û

1�3E4 ñ?ì�í�ênèwí�òÀh~gUæ"ìî`tòÀñ?í�è�ð~ì"dÀh�ëÀh~g ì"ð~ì�g¸çU`côwçUì�íÀí6h°ë6ì ë�ç?h~gCòùì�ò4èwí�øGFIH<ô<û?J�K"û
1�3E4 `cd@ï?èwå?÷Ubc`tgUôZ`cë6d²ñ?ì�í�ênèwí�òÀh~gUæ"ì^ì"ð~ì�í�øL<M��ò4èwgÈë çUd[ýVçUì�í�ì�h°d@ï?`cd=*1í�ì"ë í�`cì"ð�h°bwë6`tò4ì^èwgUbcø
`tòÀñ?í�è�ð~ì"dMh~÷öèwåUë�N�O ñ?ì�íaø~ì�h~í"û�äKì�ò4èwí�øéh�æ"æ"ì"d6d�ë6`tò4ìZ`tòÀñ?í�è�ð~ì"dMh�ëVhÈ÷?èwåUëL<MP4ë6èQ<MJ�O
ñöì�í4ø~ì�h~í"ûR1^bc`cì�gÈëÀý^èwíS*Èd6ë h�ë6`cèwgUd4ý�`cbcbV÷öì"æ"èwò4ì¾ñöè�ý/ì�í�ê·åUb�ò4åUbcë6`�õ�ñ?í�èwæ"ì"d�d6èwí�d ò-h�æ çU`tgUì"d
ý�`cë ç½çU`côwçîd ñöì"ì"ïT1�3E4�d�þ òùè~d6ë�è�ê²ýVçU`cæ"çîý�`cbcb@ë�ì�gUïîë6è ÷?ìM`cï?bcìÀò4è~d6ëaè�ê@ë çUì1ë6`tò4ì~û
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W í6h�øX�Y<MJ�
Gh�dZ*�ì"ï�[S\ ç?h�ë�ç?h~ñ?ñ?ì�gUd^ýVçUì�g-ñ?í�èwæ"ì"d�d6èwí�d�h~í�ì�`tg@HGgU`eë�ì"beø-êrh�d6ë�h~gUïÀd�ë6èwí�õ
h�ôÈìÀ`cdZêrí�ì"ìM]_^ ü�ìîñ?í�ì"ï?`cæ"ë6dÀë�ç?h�ëMë6ì"æ"ç?gUè~bcè~ô~ø×ë í�ì�gUï?dËñ?í�èwòù`ed�ì ë6è½ô~`cð~ìîåUdËñ?í�èUæ"ì"d6d6èwí�d
ý�`cë ç ñU`cæ"è�õrd6ì"æ"èwgUï æ"bcèwæ6*Kd ñöì"ì"ï?d�û`��çUì"d�ì»ñU`cæ"è�õ�ñ?í�èUæ"ì"d6d6èUí�d4ý�`cbebad ñ?ì�gUïQò4åUæ"ç×è�ê�ë çUì"`tí
ë6`tò4ì�ý�h�`cë6`tgUô1ênèwí�`tgÈênèwí�òÀh�ë6`cèwgùê·í�èwòXë çUì�d6ë6èwí6h°ô~ì�çU`eì�í�h~í�æ"ç~ø~û5aU`tò4`cbth~í^ë�í�ì�gUï?d^ý�`cbeb[÷Ubcì"d6d
åUd�ýa`eë�ç¼ñ?ì"ë�h�õ�÷~øUë6ìMèwgUbc`tgUì4d6ë6èwí�ì"d�ý�`cë çéì"ú?h�õ�÷~øUë6ìZgUì�h~í�õrbe`tgUì4d6ë6èUí�ì"d�û

aUè4ë çUì�æ"bc`eì�gÈë�õrd6ì�í�ð~ì�í^d6øUd6ë6ì�ò è�ê[ë çUì�ð~ì�í�ø gUì�hÈí²êråUë å?í�ì�`cd�èwgUì�`tgéýVçU`cæ çéë çUì�æ"bc`cì�g~ë
`cdVh4æ"ç?í�èwgU`cæ�h�bcbcø¼å?gUï?ì�í�õ�åUë6`cbc`cd6ì"ïCò4åUbcë6`tñ?í�èUæ"ì"d6d6èwíaë ç?h�ë^d ñöì�gUï?d ò4èÈd6ë^è�ê@`cë6d�bc`�ênì1ý�h�`cë6`tgUô
ê�èwí^ï?`cd=*î÷UbcèUæb*ÈdVë�èùhÈí6í�`cð~ì�êrí�èwò h4í�ì�ò4èÈë6ìMd6ì�í�ð~ì�íÇû

\×ì4h�ï?ï<í�ì"d6daë çU`cdZñ?í�èw÷Ubcì�ò ÷Èø¼åUd6`tgUôîòËåUbcë6`cë ç?í�ì�h�ï?`tgUôîë6è»ñ?hÈí6h�bcbcì"be`cd6ì-ë çUì>�rÿ�&8ê�èwí
ñ?í�ì�ê�ì"ë6æ"çU`tgUô¾h~gUï½iGåUd çU`tgUô<ûdc�h~í�`cèwåUdMë6ì"æ"ç?gU`�� åUì"d1è�ê/÷?åÈó[ì�íMòÀh~g?h�ôÈì�ò4ì�g~ëL�Y<Z
�þe�	Jf
lç?h�ð~ì
÷öì"ì�gCåUd6ì"ï ë6è¼í�ì"ï<åUæ"ìéë í6h�g æ4÷?ì"ë�ý^ì"ì�gKë çUìÀæ"bc`cì�gÈëùhÈgUï×ë çUìÀd6ì�í�ð~ì�í"û4ü�è�ý^ì"ð~ì�í"þ�`tg ë çU`cd
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ñ?h~ñ?ì�íÇþ²ý^ìÀæ"èwgUæ"ì�gÈë í6h�ë6ì-èwg×ë�ì"æ ç?gU`��?åUì"dÀë ç?h�ëZh�ë�ë6ì�òÀñUëZë�è¼ì�ó[ì"æ"ëËñ?h�ôÈì ë í�h~gUd�ê�ì�í�dM`tg¸h
ò4èwí�ìMë�`Íòùì"beøéêrh�d çU`cèwg�û

��çUì^êrh�ë6ì^è�ê�èw÷0/�ì"æ"ë�õrèwí�`cì�gÈë6ì"ï4ï<h�ë h~÷?h�d�ì ò-h~g?h�ô~ì�ò4ì�gÈë²d6øUd6ë6ì�ò4d�F�&(&iD>j�äkaUd=K²ýa`ebcb
bth~í�ô~ì"bcøîï?ì�ñ?ì�gUïKèwg ë çUì"`tí�ñ?ì�í�ênèwí�òÀh~gUæ"ìZ`tg æ"èwòÀñ?h~í�`cd6èUgéë6è í�ì"bth�ë6`cèwg?h°b[ï<h�ë h~÷?h°d6ì"d�û5��çUì
d6`tòÀñUbcìZë hÈ÷?åUbÍhÈí^d6ë í6åUæ"ë�å?í�ì"d^è�êlí�ì"bth�ë6`cèwg?h°bGï<h°ë h~÷?h�d6ì"d�h~gUïîë�çUìVd6ì"ë�õ�h�ë�õ�h�õrë6`tò4ì�d6ì�òÀhÈg~ë6`cæ"d
è�êlí�ì"ë�í�`cì"ð�h�b�bth~gUôwå?h�ôÈì"d/d�åUæ çéh�d�aml(n×òÀh�*°ì�`cë�ì�h�d6ø4ë6èÀñ?h~í6h°bebcì"bc`cd6ìËí�ì"bÍh°ë6`cèwg?h�b�ï<h�ë h~÷?h°d6ì
d6ì�í�ð~ì�í�d�ûVüaè�ý/ì"ðÈì�í"þ?`tgKh~go&(&iD>j�äkaîë çUì4d6ë�í6åUæ"ë å?í�ì"dVhÈí�ìZæ"èwò-ñUbeì"úKh~gUïKë�ø ñU`cæ�h�bcbcø¼ë çUì
í�ì"ë í�`cì"ð�h�b²æ ç?h°d6ì"d ñöè~`tg~ë�ì�í�d�ûi;Gå?í�ë�çUì�í6ò4èwí�ì~þ�`tgKò4è~d6ë�&(&iD>j�äkaUdMë çUìÀ÷?åUbY*îè�ê�ë�çUìËñ?í�è�õ
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èwgUì4ì�gÈë í�øé`tg¼ë�çUì�3E&(�Mûxr�gÈë í�`cì"d�ê�èwíaèwgUìËñ?h°ô~ìËh~í�ìZæ"btåUd6ë6ì�í�ì"ïKë6èÈô~ì"ë çUì�íaèwgîï?`cd=*�û(��çUì
è�ð~ì�í6çUì�h°ïéênèwí�ë çU`cd�ë h~÷UbcìZ`cd��?åU`cë6ìZbcè�ý h�da`eë�èwgUbcøéæ"èwg~ë�h�`tgUd h1ê�ì"ý èw÷�/�ì"æ"ë6d^è�ê²ë çUìZñ?h�ôÈì~û

:�ë4í6å?g ë6`tò4ì~þ²ë�çUì `tgÈê�èwí6òÀh�ë�`eèUg ê·í�èUòJë çUì�35&(� `cdÀåUd6ì"ï¸ë6èKd6ë�h~í�ëZë�çUì»ñ?í�ì�ê�ì"ë6æ"ç
í�ì6�?åUì"d6ë6d�û��açUì í6å?gùë6`tò4ìVd�øwd6ë�ì�ò)h�bcbeèUæ�h�ë6ì"d^ì�gUèwåUôUçÀë ç?í�ì�h�ï?d²ê�èwí²ñ?í�ì�ê�ì"ë6æ"çU`ÍgUô�û5��ê[ì"d6d6ì�gÈõ
ë6`th�b[ñöè~`tg~ë6ì�í�d�ê�èwí�ë çUìZg?h�ðw`côwh°ë6`cèwg hÈí�ìZå?ñ?ï<h�ë�ì"ïî`Íg½h1ë í6h~gUd h°æ"ë6`cèwgéý^ìVý^èwåUbcïî`tg~ð�h�bc`cï<h�ë6ì
ë çUì>3E&(� ê�èwí�ë çU`cdMñ?h�ô~ìZh~gUï¼ò4èUï?`�ênøî`cëMh�ê�ë6ì�í�ë çUìMæ"èwòÀñUbcì"ë6`cèwg½è�ê@ë�çUìZë í6hÈgUd h�æ"ë6`cèwg�û

��çU`cdîñ?í�ì�ê�ì"ë6æ çU`tgUô¸ë6ì"æ"ç?gU`�� åUìK`cd¼gUè~ëéèwgUbcøQåUd6ì�êråUb�ê�èwí4æ"èwò-ñUbeì"ú èw÷0/�ì"æ"ë6d�þ^`cëéæ�h~g
h�bcd6èK÷?ì åUd�ì"ïKênèUí�æ"è~bcbeì"æ"ë�`eèUg×æ"bth�d6d�ì"d´F�bc`tgm*�ì"ï be`cd6ë�þ@÷?h�ô<þEd6ì"ëMèwíMh~í�í6h�ø�Ka`tgk&(&iD>j�ä¬aUd�û
:Mñ?ñUbc`eæ�h°ë6`cèwgUd ë�í6h�ð~ì�í�d6ìÀh~g èw÷0/�ì"æ"ëZæ"è~bcbcì"æ"ë6`cèwg ý�`cë ç h½æ�å?í�d6èwíÇû2\ `cë ç�35am& h~gUïR&(C�&
`cëÀý^èwåUbcïQ÷?ìKñ?è~d�d6`t÷Ubeì½ë6èCñ?í�ì�ê�ì"ë6æ"ç×ë�çUì¼gUì"úwë ñ?h°ô~ìéê·í�èwò h¼æ�å?í�d6èwíÀñöè~d6`cë6`cèwg�û���g ë çUì
ï?ì"d6æ�í�`ÍñUë�`eèUg è�ê/èwå?íÊë6ì"æ"ç?gU`A�?åUì~þ²ë çUì-èw÷0/�ì"æ"ëMd6`�s"ì `cdÀh�d6d å?òùì"ï×ë6è¾÷öìÀd òÀh°bebcì�í1ë ç?h~g ë çUì
ñ?h�ôÈìÀd6`�s"ì~û2�nê ë�çUìËèU÷0/�ì"æ"ëM`cd4bth~í�ô~ì�í�ë�ç?h~g×hîñ?h�ô~ì~þ%ñ?í�ì�ê�ì"ë6æ çU`tgUô½æ�h~g×÷?ìéåUd6ì"ï×ë6è¼÷?í�`tgUô
ë çUìMý�çUè~bcìZèw÷0/�ì"æ"ë�`tgÈë6è ò4ì�ò4èUí�ø~û

��g êråUë å?í�ìîý^èwíS*Ký^ì½ý hÈg~ë4ë6è×`tgÈð~ì"d6ë6`côwh°ë6ì¼ñ?ì�í�ê�èwí6ò-h~gUæ"ì¼h~gUï ÷öì�ç?h�ðw`cèwå?í-è�êMë çUì
èw÷�/�ì"æ"ë^g?h�ðU`côwh�ë6`cèwg-åUd6`tgUôùñ?í�èw÷?h~÷U`cbc`eë�øéð�h�btåUì"d�ûE��ê[ë çUì(35&iD ç?h�d^òÀh~gÈø4èw÷0/�ì"æ"ë6d/h~gUï-ë çUì
êrh~gÈõrèwåUë%è�êGë�çUì�èw÷0/�ì"æ"ë6d%`cd/çU`côwç1ë çUì�g1ë çUì�ñ?í�èw÷?h~÷U`cbc`cë�øËë�ç?h�ë@ë�çUì/g?h�ðw`côwh°ë6`cèwg1ý�`cbeb�÷?ì�êrí�èwò
ë çUì�35am& ë6èîë çUì�&(C�& `cd4bcè�ýZû�\×ì ýa`ebcb^æ"èwòÀñ?hÈí�ì ñ?ì�í�ênèwí�òÀh~gUæ"ìîå?gUï?ì�íËh ð�h~í�`eì"ë�ø×è°ê
h�d�d å?òÀñUë6`cèwgUd(F�h�K%ë çUìVñ?í�èw÷?h~÷U`cbc`eë�øÀè°êzë�çUìVg?h�ðw`côwh�ë�`ÍgUô1ë6èMë çUì�&(C�&Xh~gUïTF�÷mK%ë�çUìV÷?ì�gUìZH<ë
è�ê�h4æ"èwí�í�ì"æ"ëVñ?í�ì�ê�ì"ë6æ"çU`ÍgUôîh~gUïîë çUìMæ"èÈd6ë�è�ê�h~gé`tgUæ"èwí6í�ì"æ"ë�ñ?í�ì�ênì"ë�æ ç�û
§.¨�§.¨ ��!~y"�����Z!M¯L!M��#��������%�MÞ

��gQë�çUì¬rEaUä æ"bc`cì�g~ë½`eëî`cd¼ñöè~d6d6`t÷Ubcì×ë6è èwñ?ì�g ÷?åÈó[ì�íéôwí�èUå?ñUd ý�`cë ç ï?`�ó[ì�í�ì�gÈë¼í�ì�õ
ñUbth�æ"ì�ò4ì�gÈëMñ?è~bc`cæ"`cì"d2F�nvC�4 hÈgUïîä¬C�4iK"û0;Gí�ì"ì"ï<ò-h~gîh~gUï�DMì6\ `cë6ë(�	ß�
@ñ?í�èwñöè~d6ì"ï¼hLnvC�4
í�ì�ñUbth�æ"ì�òùì�g~ëéd6ë í6h°ë6ì"ô~øKý�`cë ç¸èUgUìîæ ç?h�`tg ênèwí1ï?ì�òÀhÈgUï í�ì�h�ï?dÀh~gUï èwgUìîæ"ç?h�`tg ênèwí-ñ?í�ì�õ
ê�ì"ë6æ"çU`ÍgUô�û2\ ì h�bcd6è¾ñUbth~g ë6è¼åUd6ìéë�ý^è æ"ç?h�`tgUd4ý�`cë çKë çUìÀï?`�ó[ì�í�ì�gUæ"ìîë ç?h°ëMýVçUì�gChîñ?h°ô~ì
`tgKë çUì4ï?ì�òÀhÈgUï×æ ç?h°`Íg `edZòùè�ðÈì"ï¾ë�è ë çUì4ë6èUñ¼è°ê/ë çUì4æ"ç?h�`tg�þ[ë çUìÀñ?í�ì�ê�ì"ë6æ"çUì"ïCñ?h�ô~ì"d�ê�èwí
ë çU`cdVñ?h°ô~ìZh~í�ìZh�bcd6èÀò4è�ð~ì"ïîë�èËë�çUìMë6èwñ�û?��çUìM`cï?ì�hÀè°ê@ë çU`cdVh�bcô~èwí�`eë�ç?ò `cdVë ç?h°ë/ý�çUì�géë çUì
ï?ì�òÀhÈgUï ñ?h°ô~ìZ`cdZh�æ"æ"ì"d6d�ì"ï[þ<`cëM`cdMbc`à*°ì"beøKë ç?h°ë�ë çUìËñ?í�ì�ênì"ë6æ"çUì"ï×ñ?h�ô~ì"dMh~í�ì4h�æ"æ"ì"d6d6ì"ïKë6èUè<û
�nêlh4ñ?h�ô~ìaê·í�èUò)ë çUìMñ?í�ì�ê�ì"ë6æ ç-æ"ç?h�`tgé`ed�í�ì6� åUì"d�ë6ì"ï `cë^`cdVò4è�ð~ì"ïÀ`tgÈë6è4ë çUì�ï?ì�òÀh~gUïîæ"ç?h�`tg�û
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\×ìÀ`tòÀñUbcì�ò4ì�gÈë6ì"ï¸ë çUì ñ?í�ì�ênì"ë6æ"çU`tgUôKë6ì"æ ç?gU`��?åUìî`tg`rEaUä ûv�açUì´rí��&iD>4�a æ"be`cì�gÈë�õ
d6ì�í�ð~ì�í ï<h�ë h~÷?h�d�ìVd6øUd6ë6ì�òÓ�	�f
zý�h�d�ï?ì"ð~ì"bcèwñ?ì"ï×h�ë^ë çUì>4�gU`cð~ì�í�d6`cë�øéè�êe\ `cd6æ"èwgUd6`tg�û���ëVh�`cï?d
hMï<h�ë�h~÷?h�d6ì^`tòÀñUbcì�ò4ì�gÈë6èwí²`tg-ë çUì�ë h°d=*Mè�ê�ô~ì�gUì�í6h�ë�`ÍgUô4hiD>j�ä¬a-÷~øÀñ?í�è�ðU`eï?`tgUô4hMd6ë6èUí6h�ô~ì
òÀh~g?h�ôÈì�í"þ?hËñ?í�è~ôwí6h~ò-ò4`tgUôZbth~gUôwå?h�ôÈì'rîF�h~g4ì"úUë6ì�gUd6`cèwgéè�ê?1�ï(ï(K"þ?h1be`t÷?í6hÈí�ø è°êlh�æ"æ"ì"d6d�õ
ò4ì"ë çUèUï×`tòÀñUbcì�ò4ì�gÈë h�ë6`cèwgUd�þ²hîí6åUbcì�õ�÷?h�d�ì"ï`�?åUì�í�øKèwñUë6`tò4`�s"ì�íMôÈì�gUì�í6h�ë6èwíÇþ[h~gUï×ë6èUè~bcd�ênèUí
æ"èwgUd6ë í�åUæ"ë6`tgUô2�?åUì�í�øÈõrbÍhÈgUôwå?h�ô~ì1èwñUë6`tò4`�s"ì�í�d�û

��çUì�÷?h�d6`cæVí�ì�ñ?í�ì"d6ì�g~ë�h�ë6`cèwgÊênèUí%ï<h�ë ha`Ígùë çUì^d6ë6èwí6h°ô~ì/òÀhÈg?h�ô~ì�í%`cd�h�ð�h~í�`ÍhÈ÷Ubeì�õrbcì�gUô~ë�ç
÷~øUë6ìéd6ì6�?åUì�gUæ"ì è�êVh~í�÷U`eë�í6h~í�øKd6`�s"ì~þ²`tgUæ"èwí6ñöèwí6h�ë�`ÍgUôKë çUìéæ�h~ñ?h~÷U`cbc`cë�ø×ë6è¼`tgUd6ì�í�ëËèUíMï?ì"bcì"ë6ì
÷~øUë6ì"dÀ`tg ë çUìîò4`cï?ï?bcìKè�êVë çUìéd6ì6�?åUì�gUæ"ì~ûÇ��g ë çUìîd6`tòÀñUbcì"d6ëÀæ�h°d6ì~þ�ë�çUì"d6ì»÷?h°d6`cæ¼d6ë6èUí6h�ô~ì
èw÷0/�ì"æ"ë6dÀh~í�ìé`tòÀñUbcì�ò4ì�g~ë�ì"ï h�d4æ"èwgÈë6`côwåUèwåUdÀd�ì6� åUì�gUæ"ì"dÀè°ê ÷~øUë6ì"d�û�:�d4ë çUìîèw÷0/�ì"æ"ë6d4÷?ì�õ
æ"èwò4ìébth~í�ô~ì~þ%èwí1ýVçUì�g ë çUì"øCh~í�ì ÷?í�è.*�ì�g `tg~ë�è¾gUèwgÈõræ"èwgÈë6`côwåUèwåUd4d6ì6�?åUì�gUæ"ì"d ÷Èø×ì"ï?`cë6`tgUô
èwñ?ì�í�h�ë6`cèwgUd�þ�ë çUì"ø¼hÈí�ìËí�ì�ñ?í�ì"d6ì�g~ë�ì"ï¾åUd6`tgUô¼h�j²õrë�í�ì"ìZè�ê�bcì�h�ê�÷Ubcèwæ6*~d�þ<ì�h�æ"ç½æ"èwgÈë h�`tgU`tgUô¼h
ñ?èwí�ë6`cèwgîè�ê²ë çUìMd6ì6�?åUì�gUæ"ì~û�&M÷0/�ì"æ"ë�dVh~í�ìZí�ì�ê�ì�í�ì�gUæ"ì"ïKåUd6`tgUô d6ë�í6åUæ"ë å?í�ì"ïo&(�»DMdSð~û

&MgMë çUì"d�ì/÷?h�d6`cæ^d6ë6èUí6h�ô~ì%èw÷0/�ì"æ"ë6d�þ�ë çUì�d�ë6èwí6h�ôÈìlòÀhÈg?h�ô~ì�í[ñöì�í�ênèUí6ò4d²÷?åÈózì�í%òÀh~g?h°ô~ì�õ
ò4ì�gÈë'F�nvC�4 èwí%äkC�4iK"þ�æ"èwgUæ�å?í�í�ì�gUæ"øÀæ"èwgÈë í�è~b�þ~í�ì"æ"è�ð~ì�í�ø~þ~h~gUï h�ð~ì�í�d�`eèUgU`ÍgUôÀò4ì"æ"ç?h~gU`cd ò
ë ç?h�ë�æ�h~g¼÷öìÀåUd6ì"ïKë6è ñ?í�è�ðU`eï?ìÀh-ð�h~í�`eì"ë�øîè�ê/hÈñ?ñUbe`cæ�h�ë�`eèUgÈõrd ñ?ì"æ"`�H<æéð~ì�í�d6`cèwgU`tgUôîd6æ"çUì�ò4ì"d�û
�@í�h~gUd h�æ"ë6`cèwgUdîh~í�ì½`tòÀñUbcì�ò4ì�g~ë�ì"ï åUd6`tgUô h d ç?h�ï?è�ý�`tgUô¸h~gUïQbcè~ôÈô~`tgUô¸ë6ì"æ ç?gU`��?åUì~û×1^bc`�õ
ì�g~ëîh~gUï d6ì�í�ð~ì�í-æ"èwòÀò4å?gU`cæ�h�ë6ì½ðw`th ë çUì¼d6èUæ6*�ì"ëÀ`tg~ë�ì�í�ê·h°æ"ì~ûñ��çUì¼æ"bc`cì�g~ë½d ñ?ì"æ"`�H<ì"dîë çUì
í�ì6�?åUì"d6ë6ì"ïQï<h°ë hK`tgQh×òùì"d6d h�ô~ìîd�ë í6åUæ"ë å?í�ì¼hÈgUïQd6ì�gUï?dÀ`cëéë6è×ë çUìîd�ì�í�ð~ì�í"û��açUì¼d6ì�í�ðÈì�í
å?ñ?ï<h�ë�ì"dVë çU`cd�d6ë í6åUæ"ë�å?í�ìZh~gUï¼í�ì"d ñöèwgUï?d�ý�`cë çéë çUìËh°ë6ë h�æ"çUì"ï´�Èf)ñ?h�ô~ì~û
ç.¨�§.¨ «�z.!d���~! � !�#��6z.�%���Lò(�~�6z.�%#�!=��#��.�~!

�rgKë�çU`ed4d6ì"æ"ë�`eèUgKý^ìËï?ì"d�æ�í�`t÷?ì¼çUè�ý ñ?í�ì�ê�ì"ë6æ çU`tgUôK`cdZ`tgUæ"èwí6ñöèwí6h�ë�ì"ï×`tg~ë6è�r5aUä¸ûx;<èUí
ë çUìMæ"èwgUæ�å?í6í�ì�g~ë�ì"úUì"æ�åUë6`cèwg è�ê@ë çUìZh~ñ?ñUbc`cæ�h�ë6`cèwgKh~gUïîë�çUìZñ?í�ì�ênì"ë�æ çéd6øUd6ë6ì�ò ý^ìZåUd6ì"ïîë çUì
aUè~bth~í�`cdZë�ç?í�ì�h�ï¼`tgÈë6ì�í�êrh�æ"ì��Y<Mß�
�û^ä åUbcë6`cë ç?í�ì�h�ï?`tgUô¼æ"èwò4÷U`tgUì"ï×ý�`cë çKñ?í�ì�ê�ì"ë6æ"çU`ÍgUô¼ç?h°dVë çUì
÷?ì�gUìZH<ë6dMè°ê9p
<~û���gUæ�í�ì�h�d6ì"ïKh~ñ?ñUbc`eæ�h°ë6`cèwg½ë ç?í�èwåUôwç?ñ?åUë�h~gUï¾í�ì"d�ñ?èwgUd6`cð~ì�gUì"d�dM�
J?û�3%ì�í�ê�èwí6ò-h~gUæ"ìMôwh�`tgUd^êrí�èwò ò4åUbcë6`tñ?í�èUæ"ì"d6d6`tgUôîç?h~í�ï?ý�h~í�ì2F�ñ?hÈí6h�bcbcì"be`cd òuK6�
�?û�r�g æ"`cì�g~ëMåUd6ìMè�ê²d6øUd6ë6ì�ò í�ì"d�èwå?í�æ"ì"d�û
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:�dÀï?ì�ñU`cæ"ë6ì"ïQ`tgúH<ô<û?N?þ�ë çUì ï<h°ë h~÷?h�d6ìéæ"bc`cì�g~ëé`cd ò4åUbeë�`eë�ç?í�ì�h�ï?ì"ï[ûR��çUì�ò�y�y?«�z.�~!=�@wî`cd
í�ì"d�ñ?èwgUd6`t÷Ubcì�ê�èwí²ë çUì�ñ?í�èwæ"ì"d�d6`tgUôËè°êGë çUìMh~ñ?ñUbc`cæ�h�ë6`cèwgéñ?í�è~ôwí6hÈò)h~gUï ë�çUì(���~! � !M#��_z"«�z.�~!Z��w
`cd/í�ì"d ñ?èwgUd�`Í÷UbcìaênèUí�ê�ì"ë6æ"çU`ÍgUô4ñ?h�ô~ì"d²`tgÀh�ï?ð�h~gUæ"ì�`tgÈë6èMë çUì�÷?åÈó[ì�í²ñ?èUè~b�û?:ñ�x�6y�ym���Z#S«�z.�~!=�@w
ç?h�d1ë çUìÀd hÈò4ìÀë h�dZ*¼h�d1ë çUì����~! � !�#��6z"«�z0��!Z��w-ý�`cë çKë çUìÀèUgUbeø ï?`�ó[ì�í�ì�gUæ"ìî÷?ì"`tgUôKë ç?h�ë1`cë
`cd�d6æ çUì"ï<åUbcì"ïK÷~øéë çUìL���~! � !�#��6z"«�z0��!Z��w~û?r�h�æ çéë�ç?í�ì�h�ï¼ç?h�d^èwgUì4h�d6d6èUæ"`th�ë6ì"ïîd6èUæb*°ì"ë�û?��çUì
3E&(� `ÍgÈê�èwí6òùd�ë çUìi���~! � !�#��6z"«�z0��!Z��w^ýVçU`cæ"çÀñ?h�ô~ì"d�hÈí�ì^æ�h~gUï?`cï<h�ë6ì"d²ê�èwí²ñ?í�ì�ê�ì"ë6æ"çU`tgUôMêrí�èwò
ë çUì�æ�å?í6í�ì�gÈëlñ?í�èwæ"ì"d6d�`ÍgUô�è�ê<ë çUì^h~ñ?ñUbc`cæ�h�ë6`cèwg�û5��çUì­���~! � !M#��_z(û���$6#�`ed²habe`cd6ë%è�êGñ?h�ôÈì"d[ýVçU`cæ ç
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Fig. 7a Demand and prefetching versions
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Fig. 7b Savings of the prefetching versions
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Fig. 8 Demand and prefetching versions with multiple 
clients
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Fig. 9 Data on one server or two servers
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Fig. 10 Impact of different buffer pool sizes  (stopped 
before commit)
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Fig. 11 Impact of different buffer pool sizes (stopped 
after commit)
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Fig. 12 Prefetch adjacent vs. Prefetch with POT
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Fig. 13 Effect of incorrect prefetching
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Fig. 14 Effect of client workstation load
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Fig. 15 Performance improvement with the Audit Thread
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Fig. 16 Buffer misses of Prefetch and Audit
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Fig. 17 Scalability of SupportThreads
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