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I7]FNFNSM�E7K&M8³fK7CFP�ÚL]Fa_ZFM�Û M�NSP`EjT�K7GJM�aÝVÀKHCFP-I7Pd§F]
	@P`EjI&i-T^aFa_M^K�§SP�GÃ«¯«4P-ZFGJT^K7P=­�°þEHP-iA­[T^G�«4P-ZAR
ª$CFP-E7P&C_TXW�P�§bP-P`aóILP-W�P-EHT8­ÝKHP-ijCFaFG�Ç°]FP-I�ZFP`W�P�­�MONbP�Z2KHM�EHP-Z�]bikP�K7CFP4aY]E«m§SP`E�M8³¢§F]
	@P`EjI�T�I
eUP=­�­hTOI>K7MdE7P�Z�]_ikP�K7C_P4I7G��`P&M´³¢§F]
	SP-EHI#EHP�Ç°]FGJE7P�Z2K7MdPAû�P�ik]�KHP&T`ª$GÃ«4Pä¬ýT�E7NýILG�«m]?­JT^K7GJM�aåR
ª$CFP�ILP�K7P�ijCFaFG�ÇO]_P-I#G�abiA­J]_Z�P&G�a�³×EHP�Ç°]FP-a°KÆILKHT^K7PAÈ�IHTXW°GJaE¶�Ñ � ÔxVAGJa_ikEHP=«4P`a°KjT´­�I®KjT�KHPAÈ�I7TXWYGJaE¶�ÑÃÒ��°V
ø8Ù%Ô5V_T�a_Zñ«&M°I®K�EHP-i`P`a°K	­�°�EHP`WOP`EjILP#ikM8«4NF]FKHT�KHG�MOaåÑ �%ÔxR
� M8­�­�§bT�iWµ
È5§bT�I7P-ZýNFEHM^K7M�i`M8­[IìC_TXWOP�Z�P=«4MOa_I®KHEHT^K7P�ZóK7C_T^Käª$G�«4Pñ¬óT^EHN.I	°YILK7P�«0I�i-T^aþPAû�È
P-i`]�K7P�G�aùaFM�«4M�EHPÆ«4P�«&MOE	° K7CbT^aþKHCFPdi`M�EHE7P�ILNSM�abZ�G�a?¶íILP!ÇO]_P`a°K7G[T´­UILG�«m]E­[T�KHG�MOaåVvI7]_ijC.T�I
ò E7K7G��bi`GJT8­ � M8­�­�§bT�iWµdÑ �8� Ô¢T�a_Z�BUT^a_i`P=­J§_T�iWµèÑÃÒ ÷ Ô5VåC_M�eDP-W�P`EÆNSP`E	³×M�EI«0T^a_i`P&I7]
	@P`EjI`R ò Z_T^N�È
K7GJW�P&KHP-ijCFaFG�Ç°]FP-I¯ÑÃÒ�Ù�ÔxVÝefC_GJijCóT�Z�ó®]bI®KÆK7C_P4T8«4M�]Fa°KÆM´³�«4P�«&MOE	°íZE°°abT´«4GJi-T´­�­Ã°OVåC_TXWOPm§SP`P`a
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I7CFM�efa½KHM2GÃ«4NFEHM�W�P&NSP`E	³×M�EI«4T�a_ikP4]FabZ�P`E�Ú7E7M�­Ã­J§_TOiWµ�K7CFEjT�I7CFGJaE¶�ÛdikMOa_Z�G�K7GJM�a_IìT�a_Z E7P�Z�]_ikP
«4P=«4M�EI°0ikMOa_IL]?«&NFK7GJM�a�KHM�efG�K7C_G�adT�i`M�a_ILKHT�aOK�³�T�ikK7M�EUM´³�ILP!ÇO]_P`a°K7G[T´­5R���M�eUP`W�P-E-V8³×M�EfI	«4T8­:È
­$P`WOP`a°Kä¶OEHT�aY]E­JT�E7G�KB°å«&M�Z�P�­JI#ç�G
R P�RJVô«4M�Z�P=­[I�K7C_T^K&EHP�Ç°]FGJEHP�M�a?­Ã°�T�³×P`e «4G[ikEHMOI7P-i`M�a_ZFImK7M
NFEHM�ikP-IHI¢T�a�P-W�P`a°K;ê�V°K7CFP�ILP#T�ZFT�N�K7GJW�PÁK7P�ijCFaFG�ÇO]_P-IUT^EHPÁWYG�P-eDP�Z�T�ID§SP`GJaE¶mKHMYMmCFP�TXW
°4eUP`G�¶�C°K-R
Å�a ­JG�¶�C°K�M´³#K7CFP�ILP �_abZ�G�a?¶OI-VÖª$G�«4Ps¬ýT�E7N NFEHM8¶OEHT8«4I�KB°YNFG[i`T8­Ã­�°.T´­�­JMYi-T�KHP`«�]_ijCæ«4M�EHP

«4P=«4M�EI°�K7C_T�a2GJI>E7P!Ç°]FG�EHP-Zd§�°�K7CFP&ILP!ÇO]_P`a°K7G[T´­�ILG�«m]E­[T�KHG�MOaåR6Å�a½T0EHP-i`P`a°KÁNSP`E	³×M�EI«0T^a_i`PìIBÈ
K7]bZ�°>GJaÆE7P`K7EHM!�FK7K7GJaE¶�TÖ­[T^EI¶�P�ILP!Ç°]FP`a°K7G[T´­ ò ZFTfI7GÃ«�]E­[T�K7MOEv³×M�EåNbT^EjT´­�­�P�­�PAû�P-i`]�K7GJM�aåV�c�g�®ô®¢Qk®Dc
ikMOa_I7]E«4P-ZsÓ ö � \ M´³H«&P�«4M�EI°�efCFP`EHPÆK7C_PìikM�EHEHP-I7NbMOa_Z�GJaE¶&I7P�Ç°]FP-a°K7G[T´­åMOaE­Ã°dikMOa_IL]?«&P�Z ö
� \#R�ÅxKUG[IDaFM^KÖµYaFM�efa�GÃ³åK7CFG[IUPAûYK7EjT¨Ó8Ù � \ÃG[I$T��Eû�P-Z�ikMOa_I®KjT^a°K¢MOEUT²¶�EHM�e$K7CU³�TOi�K7MOEkÑ � �!Ô5R
Å�a�KHCFGJIUN_T�NbP-E-VYeUP>GJa°K7EHM�Z�]_ikPÆT�aFP`e ª$G�«4P�¬ýT�E7NdI.°�ILK7P=«õi-T´­�­�P�Z#"%$'&(&�)("FÊ=ºEïWï=Ê=»ÃÂ8Ê=Ä
* ï
$�Îy½�¼�¸¨¼�ï;½�¼�¿#&�¼�¸äÁ�»ÃÂ%½�¼�¹%º+&yî�ïW½,Ê=¸�R � ±ÆcFcþGJI&Ts«4M�Z�]E­[T^E�VvBôÈx§_TOILP�Z ª$GÃ«4P`¬ýT�E7N�I	°�I®KHP=«
K7CbT�KÆGJIÆi`T�N_T^§?­�P�M´³vPAûYKHE7P�«&P&NSP`E	³×M�EI«4T�a_ikPOR�±>a TÆÇ°]_T�Z½NFEHMYi`P-IHILMOEÁgUB�ILP-E7WOP`E � ±ÆcFc2GJI
i`T�N_T^§?­�P&M´³UNFE7M�i`P-IHILGJaE¶dM�W�P`EäÒ�V � Ó8ÙFV Ù8Ù�Ù0P`WOP`a°KHI#NSP`EìI7P-ikMOa_Z�³×M�E�TdefG�EHP=­JP-IHIÆikM8«¯«�]FaFG[i`T%È
K7GJM�abI�«4M�Z�P=­5R ò ZFZ�G�K7GJM�abT´­�­Ã°OV � ±ÆcFc4MOaE­�°�EHP�Ç°]FGJE7P�IvTìI	«0T´­�­e¿W¹%º?ïW½,Â%º�½_T´«4MO]Fa°K¢M´³D«4P=«4MOE	°
§F]
	@P`EjI�¶�EHP-T�KHP`E�KHC_T^a�K7CFP#T´«4M�]Fa°K¢a_P`P-ZFP-Z�§�°�K7CFP#ILP!Ç°]FP`a°K7G[T´­@I7GÃ«�]E­JT^K7GJM�a¯³×MOEDTmi`M�a_ILKHT�a°K
aY]E«m§SP`EfM8³ÀNFEHM�ikP�I7I7M�EjI`RHª$CFP�µ�P�°0G�a_aFM�W�T�K7GJM�a�Z�EHG�WYGJaE¶&K7CFP�ILPÆCFG�¶�CEÈ5NSP`E	³×M�EI«0T^a_i`P>T^abZñ­JM�e
«4P=«4M�EI°�]�KHGÃ­JG��-T�KHG�MOa�EHP-I7]E­�KHIfG[IUK7C_P�G�a°K7P�¶�EjT�KHG�MOa�M´³�K7C_P�³×M8­�­�M�efGJaE¶�K7P-ijC_aFM8­JM8¶OG�P�I=·
, NbMOG�a°K7P-E.Èx§_TOILP�ZAV�«&M�Z�]?­JT�EfGÃ«4NE­JP=«4P`a°KjT�K7GJM�a`³×EjT´«4P`eUM�EIµ@V
, © ]%ó®G�«4M^K7M�× IJÕkéJª T´­�¶�M�EHG�K7CE« ÑÃÒ�ø�ÔxV
, E7P-W�P`EjI7P>ikM�«4NF]�KHT^K7GJM�aåVbT^a_Z
, K7CFP�]_I7PÆM´³.-¯ÊAÄ;ºvÊA»0/ÖÄ	¹�¿WÊAïWïAÊAï%Ï1-2/�ï�Ð�R
3 g¢I�­JM�eUP`E�³×M°I7I7G�­ÀikM�­Ã­JP-ikK7GJM�aíM�WOP`EHCFP-TOZFIf§�°2T´¶�¶�EHP=¶OT^K7GJaE¶4NFEHMYi`P-IHILP�Z�P`WOP`a°KF­JGJILKHI-Rkª$C_GJI
T�I7NSP-i�KÁT8­Ã­JM�e�I�³×MOIHI7GÃ­Ýi`M8­�­�P�i�KHG�MOa�KHM0§bPìZFM�aFP�efG�K7Cs¶OE7P�T�K7P-EÖ³×E7P!Ç°]FP`a_i=°�V�KHCY]_I6­JM�eDP-E7GJaE¶�K7CFP
M�W�P-EHT8­Ã­y«4P=«4M�EI°�aFP�ikP�I7IHT^EI°4K7M�I7]_ILKHT^GJa�I®KjT^§E­JP�V�P=þ0i`G�P-a°K�N_T^EjT´­�­�P�­@PAû�P-i`]�K7GJM�aåR
ò IfT4Z�P=«4MOa_I®KHEHT^K7GJM�adM´³ � ±Æc_cv×�CFG�¶�C�ÈxNbP-E.³×MOE	«0T�a_ikPÆT^a_Zñ­JM�eì«4P=«4M�EI°�]�KHGÃ­JG���T�KHG�MOaåV�eDP
NF]�K � ±ÆcFc�K7MmK7CFPÁK7P-ILKDGJa�T�CFP�T�Z�È5K7M8È5C_P-T�Z0i`M8«4N_T�E7G[ILMOa&T8¶OT�G�a_ILK¢MOaFP�M´³@KHCFP�³�TOI®KHP-ILK�ª$G�«&P
¬óT^EHNdI	°�I®KHP=«0IUK7M�ZFT^K7POV?Õ�ªÖ¬�R
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4D���y�H5:IKJMLMNPO1QSR�TVU
WYXì��T[ZYIK\]T^\]W_QSU
Q�OKLMW^`aNPU
T[\]b>LMN�c
d ¡�e G[IÝZFP-I7GÃ¶OaFP-Z>K7MfP=û�NE­�MOGuKÝK7CFP¢TXW�T�GÃ­[T^§FG�­JGuKB°�M8³FILC_T�E7P�Z�È)«&P�«4M�EI°fG�aìT6«�]E­�K7GJNFE7M�i`P-IHILMOE
I	°YILK7P�«0I`RH¬ G�K7C�KHC_T�KUWYG�P-e G�añ«&GJa_ZAV�T²¶8­JM�§_T8­bILK7EH]_i�KH]FE7P>i`T´­�­JP-Z�f�Ühg
i�gEßìGJI¢K7CFP#§_TOiWµ°§SM�a_P
M´³ÁK7CFP�I.°�ILK7P�« TOI4ILCFM�efa.G�a © G�¶�]_E7P Ò�R ª$CFG[I&T�E7EjT�°½EHP`N_E7P�ILP-aOKjImT8­Ã­UK7C_PdZFT^KHT½]_ILP�Z�§�°
TdN_T^E7K7G[ik]?­JT�E#GJa_ILKHT�aOKHGJT^K7GJM�aýM´³$T#Ü?Ý�Þ?ß
à8á�â
ß�ã�KHCFE7P�T�ZAVÀefCFG[ijC G[IÆPAû�P-i`]�K7P�Z½MOaýT�Z�G[ILK7GJa_i�K
NFEHM�ikP-IHI7M�E�R
Å�a_ILG[Z�PÆP-TOijC#f�Ühg
i�gEßmP=­JP=«4P`a°KfG[IfT�ILKHT^K7G[i`T´­�­�°�Z�P��_a_P-ZdT^EHEHT�°&M´³j�ÝgùNbMOG�a°K7P-EHI-V�­JMYiWµ�Iô³×M�E
I	°°abijCFE7MOaFG��`GJaE¶íKHCFP�KHEHT�a_I.³×P`E4M´³ÁP-W�P-aOKjI&§bP`K®eDP-P`a.N_E7M�ikP�I7I7M�EjI-V�NSM�GJa°K7P-EHI�K7Må«0T^a_T8¶�P�K7CFP
ÚB³×EHP`P=È�­JG[I®KWÛ>M8³A§F]
	@P`EjI`VYT^a_Z&KHGÃ«4P-EHIH³×MOE¢NSP`E	³×M�EI«0T^a_i`P�«4MOaFGuKHM�EHG�a?¶_RHªÝM�MO§�KHT�G�a4KHCFP�NSM�GJaOKHP`E
³×M�Ek�Àg+lHVYKHCFP�³×M8­�­JM�e T�i-ikP�I7I$G[I$E7P!Ç°]FG�EHP-ZD·

mGn n2oqpDrtsEujowv]owx Ñ y@z mGn Ñ l�Ô|{ } vS~ Ô�{�� m lw� o Ñ mGn��=�0� Ñ l�ÔÃÔ|�

efC_P`EHP�V!låG[IÀK7CFPk�Àg½aY]E«�§bP-E-V�y@z mCn Ñ l�Ô�{�} vS~ G[I�K7CFP$NFEHM�ikP-IHI7M�E�M�a&efCFGJijC�K7C_P��ÀgýE7P�ILG[Z�P-I
T^abZ mCn��=�0� Ñ Ô¢T^EHEjT�°½ILNSP-i`G��bP-I�KHMíefCFG[ijC�I.­JM^KìefG�K7C_G�a.T�N_E7M�ikP�I7I7M�E!× I��]�0�]�Pg½T^EHEjT�°�K7CFP
�ÝgF× I$NSM�GJa°K7P-EfeUTOIÖ­�M�i`T^K7P�Z ç
ILP-P © G�¶�]FEHP¯Ò!êkR
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Direct Pointer

Array Index

Array Element

ROSS GTW
PEState   GState[NPE]tw_event

    recv_ts
    dest_lp

    message

tw_message
    user_data

tw_lp
    pe
    kp
    cur_event
    type

tw_kp
    pe
    pevent_qh
    pevent_qt

tw_pe
    event_q
    cancel_q
    lp_list
    kp_list

LPState
    ProcMsg
    IProcMsg
    RevProcMsg
    FProcMsg
    Last

PEState
    MsgQ
    CanQ
    CList
    CurEvent

Event
    LP
    Msg

�a�w�>���!� hHVIZ)V�aAZ�S3X��,Z�X�S3[�tRQ;�6Y�VWS�NCO�Q;fh�EwD��a�a���O	�yceL����

ë�M�e�VY]_I7G�aE¶�K7C_P-I7P#ZFT^KHT&I®KHE7]bi�K7]_E7P�I`VEÕ�ªÖ¬ G�«4NE­JP=«4P`a°KHI$T�a�M�NFK7G�«&G[ILK7G[iÁKHGÃ«4Pk«0T^a_T8¶�PAÈ
«4P`a°K�T´­�¶�M�EHG�K7CE« KHC_T�K#K7CFEHM^K7K	­JP-I#PAû�P�ik]�KHG�MOa½§_TOILP�ZíM�aíK7CFP0TXW�T^G�­JT�§FG�­�G�KB°�M´³ô«4P=«4MOE	°OR¨±>a
P-TOijCþNFEHMYi`P-IHILMOE-V�T ILP-N_T^EjT�KHP0NbMYM8­$M8³�«&P�«4M�EI° G[I4ikEHP-T�KHP-Zå³×MOE�P�T�ijCþEHP=«4M^KHP�NFEHM�ikP-IHI7M�E�R
¬ CFP-aÃK7CFP½T�NFNE­JGJi-T�KHG�MOa EHP�Ç°]FP�I®KjI�Tå³×EHP`Ps«4P=«4M�EI°.§_]
	SP-E-V$KHCFPíM�efaFGJaE¶óNFEHM�ikP-IHI7M�E0efG�­Ã­
]_I7PÁKHCFP2�Ýg.ZFP-ILK7GJa_T�KHG�MOa�GJa�³×M�EI«0T�K7GJM�a�NFE7M�WYG[Z�P-Z�G�a�K7CFP2�]�
f�ßhg��0�P�ìE7MO]�K7GJaFP>K7M4Z�PkKHP`EI«4G�aFP
efCFG[ijC N_E7M�ikP�I7I7M�E!× I�NSM°M�­�K7M2T´­�­�M�i-T�K7P²³×E7M�«�R²Å)³¢KHC_T�K�NSMYM8­hGJI#P�«&NFKB°�VAKHCFP�Â��W¹%Ä;½�§F]
	SP-E�GJI
EHPkK7]_E7aFP�ZóT^a_ZýaFM2P-W�P`a°K�G[IìI7ijC_P-Z�]E­JP-ZåRÆ¬ CFP-aóK7CFP�i`]FE7EHP`a°K�P`WOP`a°KìC_TOIìikM�«&N?­�P`K7P-ZýNFEHM´È
ikP�I7I7GJaE¶_V�K7CFP�ÜEÝ�Þ?ß
à�á?â
ß�ã�efG�­Ã­SE7M�­Ã­J§_TOiWµñç×G5R P�RJVYT�§bMOELK;ê�K7CbT�KDP-W�P-aOKUT^a_Z�T^KLKHP=«4N�K¢KHMmEHP-i=­JT�GÃ«
«4P=«4M�EI°þ§�°�ikM�«&N_]�K7GJaE¶èÕkéJªÆR�ª$CFG[I0T^EHEjT^aE¶OP=«4P`a°K�G[I4i`T8­Ã­JP-ZèÎEÂ´Ä;½3¼�½�¼�¹%ºvÊWÀ[�AÁ��JÊAÄ²ÎE¹!¹%»:ü
ïJÑÃÒ � ÔxR�ª$CFP�µ�P�°0NFEHM�NSP`E7K7GJP-IUM´³åKHCFG[IfT^NFNFEHMOTOijC�T^EHP>K7C_T^K$M�WOP`E	È5MON�K7G�«4GJI	« GJIfTXWOM�G[Z�P-Z�ILGJa_ikP
T�NFE7M�i`P-IHILMOE�× I�³×MOE7e$T^EjZ4PAû�P-i`]�K7GJM�a�GJIDKHCFE7M�KLKI­�P�Z�§�°4K7CFP�T8«&MO]Fa°KDM8³Ý§F]
	@P`EjI$G�a�GuKjI�³×E7P-PAÈ)­�G[I®K
T^abZýK7CFPÆ³�T´­[ILP�I7C_T^EHGJaE¶2M´³6«4P=«4M�EI°ýN_T´¶OP-I�G[I�­JP-IHILP-aFP-ZþI7GJa_ikP�T#«4P�«&MOE	°ý§F]
	@P`E�GJImM�aE­�°
I7C_T^EHP-Z�§bP`K®eDP-P`a�T&N_T^GJEfM´³hNFEHMYi`P-IHILMOEHI-R
ªÝM&GÃ«4NE­JP=«4P-aOKFÕkékªÆV�Õ�ªÖ¬ ]_I7P-I$T^a�PAûYK7EHP=«4P=­�°ä³�T�ILK�T�I	°°abijCFE7MOaFM�]bIôÕkéJª T´­�¶�M�EHG�K7CE«
K7CbT�KF³×]?­Ã­�°�P=û�NE­�MOGuKjIÁI7C_T^EHP-Z#«4P�«&MOE	°åÑ:Ò!ø�ÔxR�ªÝM¤«4G�K7G�¶OT^K7P�³×M°I7I7GÃ­�ikM�­Ã­JP-ikK7GJM�a2M�W�P-E7C_P-T�Z_I`VFT�a
ÚLMOa�È5K7CFP=È3ý?°�ÛÆT^N_NFE7M°T�ijC&eUTOI�Z�P`WYG[ILP�ZsÑ:Ò!ø�ÔxRj�ÁP`EHP�VOP`W�P-a°KHI-VOT%³{KHP`Ev§SP`GJaE¶ìN_E7M�ikP�I7I7P-ZåV�T^EHPfGÃ«äÈ
«4P-Z�G[T�KHP=­�°mKHCFEHP-T�ZFP-Z&G�a°KHM�K7CFP�KHT^G�­_M8³@K7CFPÁT�NFNFEHM�NFEHG[T�K7P�³×EHP`P=È�­JGJILK¢T´­JM�a?¶�efGuKHC0§bP-G�aE¶mNE­JTOikP�Z
GJaOKHM½KHCFP`­�G[I®K4M´³>NFE7M�i`P-IHILP�ZþP`WOP`a°KHI²³×M�E&K7C_P �ÀghRHªÀM T8­Ã­JM�i`T^K7P�T�a.P-W�P`a°K�V�K7CFP �]�
f�ßhg��0�P�
³×]Fa_ikK7GJM�aæ«m]bI®K0KHP-ILK0K7CFP ¾?ÊIÂ�À�M´³#K7C_PíT^NFNFEHM�N_E7G[T�KHPÆ³×EHP`P=È�­JGJILK�T^a_Z «0T´µOPdI7]FEHP�K7C_T^K4K7CFP
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�&VFT´­�­JM�e�I¢P�T�ijC�NFEHM�ikP�I7I7M�E¢K7M&C_TXW�P#ILM�«&P>E7P�ILP-E7WOPF«4P=«4MOE	°&K7M4IHijCFP-Z�]?­�P#aFP`e P`W�P-a°KHIDG�a°K7M
K7C_P�³×]�K7]_E7PmT�a_Z2ikMOa°K7GJa°]_P�P`W�P-a°K�NFE7M�i`P-IHILGJaE¶0Z�]FEHG�a?¶4K7CFPmTOI.°Ya_ijC_E7MOaFM�]_I6Õkékª i`M8«4NF]�KjT%È
K7GJM�aÝR�ª$CFP�a_PkKÆP�	@P-i�KÆG[IÁKHC_T�K#K7C_P&T8«&MO]Fa°K#M8³J¹IÎv½3¼�¸ä¼�ï;½3¼�¿�«4P�«&MOE	°2T8­Ã­JM�i`T�KHP-Zíi`M�EHE7P�­JT^K7P�I
K7M�CFM�eøPAþ�ikGJP`a°K²ÕkéJª T^abZ�³×M°I7I7GÃ­vi`M8­�­�P�i�KHG�MOaýi-T^aý§bP0T�i-ikM�«&N?­�G[ILC_P-ZARUª$CFPä³�T�ILK7P-EÆK7CFP�ILP
K®eUM&i`M8«4NF]�KjT�K7GJM�abIDP=û�P-ik]FK7P�VYKHCFP�«4M�EHPF³×EHP�Ç°]FP-aOKI­Ã°4KHCFP=°�i`T^a�§bPÆEH]FaåVYKHC°]bI$E7P�Z�]_ikGJaE¶mK7CFP
T´«4MO]Fa°KUM8³ÝM�N�KHGÃ«4G[I®KHGJik«4P=«4MOE	°0EHP�Ç°]FGJE7P�Z¯³×M�E$P=þ0i`G�P-a°KUP=ûYP�ik]�KHG�MOaåR�®�û�NSP`EHGÃ«4P-aOKjT´­�­Ã°OVOW�T8­:È
]FP�IvEjT^aE¶OG�aE¶�³×EHM8«Ü� r � KHM%� r ö T�NFNbP�T^E�KHM�°YG�P�­JZ&KHCFP�§SP-ILKDNSP`E	³×M�EI«0T^a_i`PÖ³×M�EvKHCFPÁg$B$c
«4M�Z�P=­ÝZFP`NSP`a_Z�GJaE¶0MOa�KHCFP�NFEHMYi`P-IHILMOEUi`M�a
��¶�]FEjT�KHG�MOaåR
Õ�ªÖ¬ GJIÝ]Fa_T^§?­�P�KHM�M�NSP`EjT�KHP�PAþ�ikGJP`a°KI­Ã°#]Fa_Z�P-EåKHCFPDT�§bM�WOPe«4P�«&MOE	°ÆikMOa_ILK7EjT^GJaOKjI@§bP�i`T�]_ILP
M´³kÚLMOa�È
KHCFPAÈ�ý?°�Û²³×MOIHILG�­åikM�­Ã­JP-ikK7GJM�aåR�ª$CFG[IfT�I7NbP�i�KfefG�­Ã­å§SP�Z�G[I7i`]_I7I7P-Z�GJa`«4MOE7P>K7CFEHM�]?¶�CE­�°�GJa
cYP�i�K7GJM�asø_R ø_R
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ÝD�3���Þß%\�WY�SRYT[U
N�c+5�ZYZYIKO¾��U
Q�O¾L0WY�

ª$CFP`EHP¢T^EHPhK®eUM�§bP-a_ijCE«0T^EIµ>T�NFNE­JGJi-T�KHG�MOa_Iå]_I7P-ZÆGJaÆK7C_GJIÀNbP-E.³×MOE	«0T�a_ikPvILK7]_ZE°�RHª$CFP��_EjI®KÀGJI
T#NbP-EHI7M�abT´­FikM�«¯«m]FaFG[i`T^K7GJM�a_I�I7P`EHWYGJi`P-I6ç
gUB$cEê�aFP`K®eDMOE	µ�«4M�Z�P�­_T�I�Z�P�I7i`E7GJ§SP-Z&G�asÑ ö ÔxRY�ÁP`EHP�V
K7C_P�ILP-E7WYG[ikP�T^EHP-T>M´³SK7C_P�aFPkK®eUM�EIµ�G[I�NbMONF]E­[T�KHP-Z4efG�K7C0T�ILP`KvM´³v¶�P-M8¶�EjT^N_CFGJi-T´­�­Ã°�Z�G[ILK7EHG�§F]FK7P-Z
K7EjT^abI.«4G�KLK7P-EHI>T^a_ZíE7P�ikP`GJW�P-EHIÁi`T´­�­JP-Z Ä	Â�À%¼�¹¨Î?¹%Ä;½3ï�R ò I7PkK#M´³�EjT�Z�GJM�ijC_T�aFaFP=­[IÁT�E7P�T�IHILG�¶�aFP�Z
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K7MþP�T�ijC EHTOZ�GJMýNSM�E7K-V$T^abZ.KHCFPí]_I7P`E0GJa K7CFP ¿I¹!à�Ê=Ä	Â�Ë�ÊåÂ%Ä	ÊWÂ2I7P`abZFI�T^abZ.EHP-i`P`GJW�P-I4N_CFM�aFP
i`T8­Ã­[IU]_I7G�aE¶&KHCFPÆEHTOZ�G�M4ijC_T�aFaFP=­[I-Re¬ C_P`a2Tm]bILP-E6«&M�WOP-Iô³×E7M�«õM�a_P#i`P=­�­@K7M0T^aFM�K7CFP-EfZ�]FEHG�aE¶
T�NFCFMOaFP�i-T´­�­¢T�¾EÂ´ºyÀ%ü.¹á��G[IìI7T�GJZýKHM2M�i`ik]_E-RñÅ�aóK7CFG[Imi-T�I7P4K7CFP�g$B$c aFPkK®eUM�EIµ½T�K7K7P�«&NFKHI
K7M T´­�­�M�i`T^K7P�T�EjT�Z�GJMíijC_T�aFaFP=­¢G�aóKHCFP�aFP-e ikP=­�­vKHMíT´­�­�M�eøK7C_P�NFCFMOaFP�i`T8­Ã­UikMOaFaFP-ikK7GJM�aýK7M
ikMOa°K7GJa°]_P�RFÅ)³UT´­�­�ijC_T�aFaFP�­JI>G�aíK7CFP&aFP`e i`P=­�­�T�E7P�§F]_I	°�VSK7C_P`a2KHCFP�N_CFM�aFP&i`T8­Ã­�GJIF³×M�EjikP�Z�K7M
K7P-E	«4GJa_T�KHP�R © M�E�T8­Ã­DPAû�NSP`EHGÃ«4P`a°KjIìCFP-E7POVÀKHCFPUÎ?¹%Ä;½,Â��=»ÃÊ=ü,¼�º?¼�½�¼�Â%½,ÊWÀ�g$B$cå«4MYZFP=­¢e$T�Im]_I7P-ZAV
efCFG[ijC ZFGJIHikMO]Fa°KHIÚ�=Á�ïWî%ü,»:¼�ºyÊAï�GJaùKHCFP2M�W�P-EHT8­Ã­$i`T8­Ã­f§?­�M�iWµYG�a?¶óILKHT^K7G[I®KHGJi-I`Râ�ÁP`EHP�V�¿IÊ=»�»Cï4T^EHP
«4M�Z�P=­JP-Z T�I��Àg¢I#T^a_Z½gUB$c2I7]F§_IHikEHG�§SP`EjIÁT�E7P¨«4MYZFP=­JP-ZíTOIF«4P-IHIHT´¶�P�I$K7CbT�K#K7EjTXW�P=­�T´«4M�a?¶
�ÝgDI`Rvg$B$cdIL]F§bI7i`E7GJ§bP-EHI$i-T^adK7EjTXW�P�­SGJa�M�aFP�M8³ � Z�GJEHP-i�KHG�MOa_I�·�aFM�E7K7CåVbILMO]�K7CåV_P-T�ILKfM�EfeUP-ILK-R
ª$CFP½I7P=­JP-ikK7GJM�a M8³�ZFG�EHP-ikK7GJM�a G[I�§_TOILP�ZÃM�a Tþ]Fa_G:³×MOE	« Z�G[I®KHE7GJ§F]�KHG�MOaåR © MOE�§SM^K7CÝVFÕ�ªÖ¬
T^abZ � ±ÆcFcAVFK7C_PmI®KjT�KHPìILG��`P�³×MOEfK7CFG[IÁT�NFNE­JGJi-T�KHG�MOadG[I ö Ù&§
°°KHP-I�efG�K7CíT¯«4P�I7IHT´¶OPÆI7G��`P�M´³ � Ù
§�°°K7P-I&T^abZóK7CFPñ«4G�aFG�«m]?« ­�MYM8µ�T�CFP-TOZå³×M�EìKHCFG[I¨«4M�Z�P�­DG[I¹ã!Ê=Ä	¹�Z�]FP�KHMíKHCFP�P=ûYNSM�a_P`a°K7G[T´­
Z�G[I®KHE7GJ§F]�KHG�MOa0§bP-G�a?¶ì]_I7P-Z&K7M�ikM8«4NF]FK7PÁi-T´­�­_GJaOKHP`E	ÈxT�E7EHGJWXT8­JI-V^i`T8­Ã­SikM�«&N?­�P`K7GJM�a�T^abZ¯«&MO§FG�­�G�KB°�R
ª$CFPíP-W�P-aOK¤¶OEHT�aY]E­JT�E7G�KB° ³×M�E�gUB$cùGJI�W�P`EI°.I	«0T´­�­¨ç×G5R P�RJV�­JP-IHI4KHC_T^a � «4G[ikEHMOI7P-ikMOa_ZFI4NSP`E
P`WOP`a°KWêkR.gUB$c�GJI&WYGJP`eUP-Z.TOI&§bP-G�aE¶þT E7P-NFEHP-I7P`a°KHT^K7GJW�P�P=û�T8«4NE­�PdM´³>CFM�e�T ÚLEHP-T´­ÃÈxeDMOE	­[ZEÛ
I7GÃ«�]E­JT^K7GJM�a «4M�Z�P=­UeUM�]E­[ZþPAû�P-EHi`GJI7P0K7C_P�EHM8­�­�§_TOiWµ Z�°Ya_T8«4GJi-ImM8³fT½M�N�KHGÃ«4G[I®KHGJi�ILG�«m]?­JT^K7M�E
I	°YILK7P�«�R
ª$CFP>I7P-i`M�a_Z0T�NFNE­JGJi-T�K7GJM�a0G[IUTmZ�P-E7GJW�T�K7GJW�PÁM´³@K7CFPÆgC��±ä�ÝQ Ñ:Ò�ÓYV�ÒS��ÔAI.°Ya°K7CFP`K7G[i�eUM�EIµ�­�M°T�Z

«4M�Z�P=­Ai`T8­Ã­JP-Z�ÄÖ/�å6$Cæ¶çìR
��P-E7POVYK7CFPÆILKHT^abZFT^EjZ�gG�k±ä�ÝQ §SP`a_ijC?«4T�E	µ4G[I�«&M�Z�G��_P�Z�KHM&I7]FN�È
NSM�E7K#Ú7E7P-W�P-EHI7PAÈ�ikM�«&N_]�KHT^K7GJM�a?Û_Rk¬ýP0ikMOa
�?¶�]_E7PmK7CFP0§SP`a_ijC?«4T�E	µ�KHM�CbTXW�Pä«&GJaFG�«0T´­vILKHT�KHP�V
«4P-IHI7T8¶�PUILG��`P$T^a_Z�ÚLaY]E­�­�Û>P`WOP`a°K�ikM8«4NF]FKHT�KHG�MOaåR�ª$C_P�³×MOE7e$T^EjZ�ikM�«4NF]�KHT^K7GJM�a�M´³bP�T�ijCìP-W�P-aOK
M�a?­Ã°ýP`a°KHT�GÃ­[IÆKHCFPÆ¶OP`aFP-EHT^K7GJM�aýM´³$K®eDM½EHT�a_Z�M8« aY]E«m§SP`EjI���MOaFP¯³×M�EmK7CFP�K7G�«&PdI®KjT´«4N�T^abZ
K7C_PmM^KHCFP`EF³×M�EÁK7CFP&Z�P-ILK7GJa_T�KHG�MOaÈ�ÝghRyª$CFPìKHGÃ«4P&I®KjT´«4N½Z�G[I®KHE7GJ§F]�KHG�MOaíG[I�PAû�NSM�aFP-a°K7G[T´­ÝefG�K7C
T�«4P�T^a�M8³�Ò�R ÙmT^abZ4K7CFPä�ÝgùZ�GJILK7EHGJ§F]�K7GJM�a�GJIU]FaFGÃ³×M�EI«�V�«4P�T^aFGJaE¶ìKHC_T�KfT´­�­_�Ýg¢IDT^EHP�P�Ç°]_T8­Ã­�°
­JGÃµOPmKHM�§SPmKHCFPåÚ7Z�P�I®KHG�a_T^K7GJM�a?Û#�ÝghRA\UP-i-T^]_I7PìKHCFP�EjT^abZ�M8« aY]E«m§SP`E�¶OP`aFP-EHT^K7M�Eäç � ëkÕ�ê>GJI
NSP`E	³×P-i�KI­Ã°�E7P-W�P`EjI7G�§E­JP�VOK7C_P#EHP`WOP`EjILP#ikM�«&N_]�KHT^K7GJM�adÚ7]Fa_Z�MYP�I	Û&T^a �Ýg�× I � ëJÕ ILP-P-ZdI®KjT�KHP>§�°
ikM�«4NF]�K7GJaE¶�KHCFPÁNSP`E	³×P-ikK¢GJa°WOP`EjILPÖ³×]_a_i�KHG�MOa�T�IvZFP-IHikEHG�§SP-Z4GJa�Ñ ��Ô5R�ª$CFPF«&P�I7IHT´¶OPfNbMONF]E­[T�KHG�MOa
NSP`E.�Ýg G[IÖÒ��FR�±>]FEH¶�M°T´­°eUTOIÝKHM�ikEHP-T�KHPUT>N_T^K7CFM�­�M�¶�G[i`T´­°§SP`a_ijCE«0T�E	µ�efCFG[ijC&C_T�IhTk«4G�aFG�«0T´­
P`WOP`a°K�¶�EjT^aY]E­[T^EHG�KB°�V�°�P`K�NFEHMYZF]_ikP�I�TU­[T^EI¶�PÆaY]E«m§SP`EjIfM´³�EHP=«4M^KHP�«4P-IHI7T8¶�P-I�ç|�´Ó]è GJa�K7CFP �
NFEHM�ikP-IHI7M�E�i`TOILP�ê�VÝefC_GJijC�i-T^aýE7P�IL]E­�KìGJa�T#­JT�E	¶OP&aY]E«�§bP-EìM´³¯Ú®KHCFEjT�I7CFG�a?¶�Û�E7M�­Ã­J§_T�iWµ�I-R¤ªÝM
ZFT^K7P�VbeDPìT�E7P�]_a_TXeUT�E7PÆM8³�T�a�°ñª$G�«&P²¬ýT�E7N2I	°YILK7P�« efC_GJijC2G[I�T^§?­�P�KHM0M�§�KjT^GJaíT4NbM°ILG�K7GJW�P
I7NbP-P-Z�]FN ç�G
R P�RJVE¶�EHP-T^K7P-EDKHC_T^a Ò�ê�³×MOE$K7CFG[IfN_T�ELKHGJi`]E­[T^EfikMOa
�?¶�]_EHT^K7GJM�a�M8³hgG�k±ä�ÀQmR

Ý{�é4D��§%LMT¿Zj��Q�O¾WYJ�¡'\���Q�êC\�XâU
WYXâ9�ë�ZC\]NPO¾T^\]W_Q67a\]QS�¶Z
±>]FEÁikM�«4NF]�K7GJaE¶0KHP-ILK7§SP-Zíi`M�a_I7G[I®KjIfM´³hK®eUM�Z�G�	@P`EHP`a°KÆikM8«4NF]FK7GJaE¶�NE­[T�K	³×M�EI«4I-RÖª$CFP��_EjI®K
G[IìT�ILGJaE¶8­JP¤Ç°]_T�Z NFEHM�ikP-IHI7M�E�QÁP�­Ã­DNbP-EHI7M�abT´­�ikM�«&N_]�K7P-E-RÆ®DT�ijCýNFEHMYi`P-IHILMOEÆGJI�T�Ó8Ù8Ù � �k�
ghP`a°KHG�]E«ùÅ	Å.Å¢efG�K7C#Ó�Ò � 3 \ M´³{­JP`WOP=­ÃÈ � i-T�ijCFPOR�ª$CFPÁKHM^KjT´­@T´«4M�]Fa°KUM´³ÀTXW�T^G�­[T^§E­JP � ò � G[IFÒ
ÕÆ\#R © MO]FEfNFEHMYi`P-IHILMOEHIUT^EHP#]_ILP�Z�GJadP`W�P-E	°0P=û�NbP-E7G�«4P`a°K-R ò ­Ã­D«4P�«&MOE	°0G[IfT�i-ikP�I7I7P-Z�W°G[TmK7CFP
gUB�Åf§_]_I`VAefC_GJijCíEH]Fa_I#T�K¯Ò�Ù�Ù � C
�OR�ª$CFP�i-T�ijCFP�I>T�E7P�µOP`P-N½ikMOa_ILG[ILK7P`a°K#]_ILGJaE¶�T�I7aFMYM�N�°�V
§F]_I.Èx§_T�I7P-Z�NFEHM^K7M�i`M8­5R
ª$CFPJ«4P�«&MOE	°0I7]F§_I	°�I®KHP=«ù³×M�EUKHCFP#g$BÃI7P`EHW�P`EDGJIUG�«4NE­�P�«4P`a°K7P�Z�]_I7G�a?¶mKHCFP�Å�aOKHP=­Rëkì � Ó8Ù
gUB�Å>ijCFG�NbILP`KUÑÃÒ ö Ô5R¯ª$CFG[I�ijCFG�NbILP`KÆCbT�I#K7C_P&NSM^KHP`a°K7G[T´­hKHM2Z�P=­JG�WOP`EÆ]FN K7M ö Ù�Ù � \ M´³UZ_T�KHT
NSP`EÆILP�ikM�abZARk��M�eUP`WOP`E�VFP-T�E	­�°�P=û�NbP-E7G�«4P`a°KHT^K7GJM�aíZ�P`K7P`EI«4G�a_P-Z�KHCFP²«0T%û�G�«m]E« MO§�KHT�G�a_T�§E­JP
§_T�a_Z�efG[ZYK7C GJI`­JGÃ«4G�K7P-Z K7M ø8Ù8Ù � \ NbP-E2ILP�ikM�abZAR ª$C_GJIdNSP`E	³×M�EI«4T�a_ikP Z�P=¶OEHTOZFT�KHG�MOa GJI
T�K7K7EHG�§_]�K7P�ZóK7M½K7CFP`«4P=«4M�EI°ýi`M�a
��¶�]FEjT�KHG�MOaþGuKjILP�­:³®Råª$CFP�Ò#ÕÆ\øM8³ � ò � ikMOa_ILG[ILKHIìM8³ � V
� Ó�� � \øQJÅ �Ú� I-R#¬ GuKHC � QFÅ �È� I`VhMOaE­Ã° M�aFP�§_T^aEµ M´³6«4P=«4M�EI°½G[IìTXW�T^G�­[T^§E­JP�R`ª$C°]bI`V
Ú7TOZFZ�EHP-IHIBÈx§FG�K.ÈxNbP-E	«�]�K7GJaE¶
Û�ç ò \$g�ê�VXT^a_Z�§bT^aEµÆGJaOKHP`EI­�P�TXWYG�aE¶$KHP-ijCFa_G�Ç°]FP�IÀT�E7Pva_M^K�TXW�T�GÃ­[T^§E­JP�R
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ª$CFPdaFPkK4EHP-I7]E­uK4G[IìKHC_T�K0T I7GJaE¶8­JP`Ó8Ù8Ù � �k��ghP`a°K7GJ]E« Å.Å	ÅmNFEHM�ikP-IHI7M�Emi-T^aùIHT�KH]FEjT�K7P�K7CFP
«4P=«4M�EI°�§F]bI`R�ª$CFG[IfT�I7NSP-i�K�efG�­�­åNE­[T�°�T^a�GÃ«4NSM�E7KHT�aOKfEHM8­�­AG�a�MO]FEfNbP-E.³×MOE	«0T�a_ikP#E7P�IL]?­uKjI`R
ª$CFPdI7P-i`M�a_Z.ikM8«4NF]FK7GJaE¶½NE­[T�K	³×M�EI« GJI&T^a cEÕkÅä±>EHGÃ¶OG�a � Ù8Ù�ÙèÑ � Ù�Ô$efGuKHC Ò � VÖÒ ÷ Ó � C
�

� Ò!Ù8Ù8Ù�ÙìNFEHM�ikP�I7I7M�EjI`Reª$CFG[IfT^EjijCFGuKHP-ikK7]FEHP�VY]FaE­JG�µ�P#K7CFP�g$B I7P`EHW�P`E�V°GJIfZ�G[ILK7EHG�§F]FK7P-Z`«4P=«4MOE	°
T^abZÆC_T�IAa_M�a�Èx]FaFGÃ³×M�EI« «4P=«4MOE	°#T�i`i`P-IHISK7G�«4P-I-V!°OPkKåG[IÝILK7G�­Ã­°i`TOijCFPAÈ�ikMOCFP`EHP`a°K@W°G[TfTfZ�GJE7P�i�KHM�EI°�È
§_TOILP�ZíNFEHM^KHMYi`M8­5R²ªÀMdi`M8«4NbP-a_IHT�K7P¨³×M�E�­[T^EI¶�P¨­�M�i`T8­�T^a_Z E7P�«4M^K7Pä«4P=«4M�EI°íT�i-ikP�I7I#Z�P=­[T�°�I`V
P-TOijC�N_E7M�ikP�I7I7M�EUC_TOIfT ��� \z­�P-W�P�­:È � i`T�ijC_P�R
© M�E2�bEHILKmILP-E7GJP-IÆM8³Ug$B$c½P=û�NbP-E7G�«4P`a°KHI-VÝP�T�ijCógUB$c ikP=­�­vG[IìikMOa
�?¶O]FE7P�ZíefG�K7CzÒS��GJaFG�K7G[T´­
I7]F§_IHikEHG�§SP`EjIÆM�EkÎ?¹%Ä;½,Â��=»ÃÊAïjVH«0T´µYGJaE¶�K7C_P4K7M^KjT´­vP-W�P-aOKìNSM�N_]E­JT^K7GJM�aå³×M�EìK7CFP�I7GÃ«�]E­[T�K7GJM�aæÒS�
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M�a?­Ã°dT´­�­�M�i`T^K7P�I�T^a2P=û°KHEHT � Ù � ö P-W�P-aOK�§_]
	SP-EHI¨ç3ÓEÒ � §F]
	@P`EjIfNSP`E>NFE7M�i`P-IHILMOEWêDM�W�P-EfefC_T�K>GJI
EHP�Ç°]FGJE7P�Zó§
°ýKHCFP�I7P�Ç°]FP-aOKHGJT8­UI7G�«m]E­[T�KHG�MOaåVhE7P�¶OT^EjZ�­JP-IHI�M´³fKHCFPda°]?«m§SP`E&M´³��ÝgDI`R�Å�aè³�T�ikK-V
eUP0C_TXW�P4EH]Fa � ±ÆcFc efGuKHC�T�I�­JGuK7K	­JP�T�I¤Ò�Ù � � P=ûYK7EjT�§F]
	@P`EjI¤çK� r Òh{ Ù_V � Ó!��§F]
	@P`EjI�NSP`E
NFEHM�ikP-IHI7M�E;êìGJaÃK7CFP � Ó!�¡�Ýg i-T�I7P�RzÅ�a K7C_GJI�ikM�a
�?¶�]FEjT�KHG�MOaåV � ±ÆcFcð¶OP`aFP-EHT^K7P-I0T�aùP-W�P-aOK
EjT�K7P0M8³fM�W�P`EÆÒ�V � Ù8Ù_V Ù�Ù8Ù_RÆª$CFP-I7P�NSP`E	³×M�EI«0T^a_i`P0E7P�IL]E­�KHImT^EHP�T�K7K7EHG�§F]FK7P-ZýKHM2K7C_P�ikMO]FNE­JG�aE¶
M´³ © ]%ó®G�«&M�K7M�× I#ÕkéJª+T8­Ã¶OM�EHGuKHCE« ³×MOE�I7C_T^EHP-Zæ«4P�«&MOE	° «m]?­uKHG�NFEHM�ikP�I7I7M�EjI4efGuKHC «4P=«4MOE	°
PAþ�i`G�P-aOK&ZFT�KjTíI®KHE7]bi�K7]_E7P�I`V�E7P-W�P-EHI7P�ikM�«&N_]�KHT^K7GJM�aþT^a_Z.T2ikM�aYWOP`a°K7GJM�a_T8­�³×MOIHI7GÃ­¢i`M8­�­�P�i�KHG�MOa
T´­�¶�MOE7G�K7C?«dVFTOI$Z�GJIHik]bI7I7P-ZdGJa�cYP�i�KHG�MOa � R
��M�eUP`W�P-E-V�KHCFGJI�i`M�aYW�P-a°K7GJM�a_T8­YT�NFNFEHMOTOijC�K7MJ³×MOIHILG�­FikM�­Ã­JP-ikK7GJM�a²³�T´­�­JI�I7CFM�E7KhefCFP`a&K7C_PUaY]E«äÈ
§SP`E#M´³G�Àg¢I�§SP-i`M8«4P-IJ­[T^EI¶�P�V@T�I#Z�P�«&MOa_ILK7EjT�K7P�Z�§�°Ø� �h3 �Ýg i`TOILPORä�ÁP`EHP�VRÕ�ªÖ¬æÈB±#g�ª GJI
� KHGÃ«4P-I�³�T�ILK7P-EfK7C_T�a � ±ÆcFc@R?ª$C_P�ik]?­�NFEHG�K�³×M�EfKHCFG[I>I7C_T^EHN2Z�P-i=­�GJaFPìGJa2NSP`E	³×M�EI«4T�a_ikP�G[IÁT^K.È
K7EHGJ§F]�K7P�ZýK7M2KHCFP�M�WOP`EHefCFP=­�«4G�a?¶dM�WOP`EHCFP-TOZ TOI7I7M�ikG[T�KHP-Z efGuKHC.ILP�T^EjijCFGJaE¶dK7CFEHM�]E¶OC¿� � V Ù8Ù�Ù
NFEHM�ikP-IHI7P-Z>P`W�P-a°K.È)­�G[I®KjIv³×M�EÝNbM�K7P`a°KHGJT8­´³×EHP`PAÈxP`WOP`a°KA§F]
	@P`EjIåP-W�P`EI° � Ó!�UK7G�«4P-I@KHCFM�]?¶�CÆK7C_P�«0T^GJa
IHijCFP-Z�]?­�P-Ek­JMYM�NåR²ÅxKÆG[I�T�KÆKHCFGJIÆNSM�GJa°K#efC_P`EHPmKHCFPU­�M�eÖÈxM�W�P-E7C_P-T�ZdM8³ÖÕ�ªÖ¬Ø× I#ÚLM�aEÈ
KHCFPAÈ�ý?°�Û
T^N_NFE7M°T�ijC�K7Mä³×MOIHILG�­åikM�­Ã­JP-ikK7GJM�adGJI�M´³À§SP`a_P��FK�R
ªÝM#IL]E«¯«0T^EHG��`P�V � ±ÆcFcÆP=ûYP�ik]�KHP-IÀPAþ�ikGJP`a°KI­Ã°�I7M�­�MOaE¶ÁTOIåKHCFP¢aY]E«�§bP-EÀM8³(�Ýg¢IÝNbP-EÀN_E7M�ikP�IBÈ
I7M�E¢G[I�µ�P-N�K¢KHM&T²«&GJaFG�«m]E«�R�ª$CFG[IUT�I7NbP�i�KDG[I$Z�]FP>K7MmK7CFP#P`WOP`E¢GJa_i`E7P�T�I7G�aE¶�³×MOIHILG�­Si`M8­�­�P�i�KHG�MOa
M�W�P-E7C_P-T�Z_I�T�I¢K7CFP>a°]?«m§SP`E¢M8³¶�ÝgDI�¶�EHM�e�R�ªÀM²«4G�K7G�¶OT^K7PfKHCFGJIDNFEHM�§E­JP=«�VeÚLMOa�È
KHCFPAÈ�ý?°�Ûk³×MOIHI7GÃ­
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ikM�­Ã­JP-ikK7GJM�aýeUTOI�ikMOa_ILG[Z�P-E7P�Z TOI�T�NSM^KHP`a°K7G[T´­DT^NFNFEHMOTOijCåR¹��M�eUP`W�P-E-VAG�Kìe$T�I�Z�G[I7i`M�W�P-E7P�Z2K7M
C_TXWOP�T NFE7MO§E­JP=« K7CbT�K0E7P�IL]?­uKjI�GJaÃT½GJa_ikEHP-TOILP�G�aùK7C_PdT8«&MO]Fa°K&M8³J«4P=«4MOE	°þEHP�Ç°]FGJE7P�ZóK7M
PAþ�i`G�P-aOKI­Ã°�PAû�P-i`]�K7PÆN_T�EHT8­Ã­JP=­åI7G�«m]E­[T�KHG�MOa_I`R
ª$CFP�N_E7MO§E­�P�« GJIÁK7C_T^KÆT�NFEHMYi`P-IHILMOEHI>T^§FG�­JGuKB°dK7MdT´­�­�M�i-T�K7P¨«4P=«4M�EI°�]_ILGJaE¶�K7CFPåÚLMOa�È
KHCFPAÈ

ý?°�Û#T^NFNFEHMOTOijCìG[I�i`M�EHE7P�­JT^K7P�ZÆK7M#GuKjIhE7M�­Ã­J§_TOiWµ#§SP`CbTXW°GJM�E�R�BDMOa_ILG[Z�P-EÀKHCFP�³×M8­�­�M�efGJaE¶>PAûFT´«4NE­JP8·
I7]FNFNSMOI7PìeDP�C_TXW�PE�Àg ò T^a_Z=�Àg \ K7C_T^K>C_TXWOP�§bP-P`a�«0T�NFNbP�Z�K7M�NFE7M�i`P-IHILMOEkljR ò IHIL]?«&P
§SM^K7C¡�ÝgDIÁCbTXW�PmN_E7M�ikP�I7I7P-ZíP`W�P-a°KHIÆT�K2y uâr Ó
ð=Ò!Ù�T^abZèÒ!ÓFR�¬ GuKHC Õ�ªÖ¬�VAN_E7M�ikP�I7I7M�E@lW× I
³×EHP`PAÈ)­JGJILK#M8³¢P`WOP`a°KÆ§F]
	@P`EjIk³×M�E#GuKjILP�­:³�ç×G5R POR�V¶f�Ühg
ihg�ßGÁÆ�PÄedaf4g�ãEß�ßCÁÃ�PÄ�ê�eUM�]E­[Zí§SP0T�IJ³×M8­�­�M�e�I
ç×efG�K7CdKHCFP�CFP-TOZdM´³ÝKHCFP�­JGJILK�§bP-G�a?¶0M�a�K7CFP�­JPA³{K;ê;·

Ó
{ Ù<hGðIÓ
{ Ù�ikð=Ò!Ù
{ Ù<hCð=Ò�Ù({ Ù�iÂð=Ò�Ó
{ Ù<hCð=Ò!Ó
{ Ù�i

ë�M^KHP�CFM�e KHCFP�³×EHP`PAÈ)­JGJILKfGJIfMOEHZFP`EHP-Z�efG�K7C2EHP-I7NSP-i�K$KHM0W°GJE7K7]_T8­@K7G�«&PORDcY]FN_NbM°ILP�aFM�e»�ÝgÃ\
G[I�E7M�­Ã­JP-Z&§_TOiWµmT^abZ�EHPAÈxPAû�P�ik]�KHP-I�K7C_MOI7PfP`W�P-a°KHI-Reª$CFP�³×E7P-PAÈ)­�G[I®K�efG�­Ã­baFM�eÃT^NFNSP-T�EvT�IH³×M�­Ã­JM�e�I=·

Ó
{ Ù<hGð=Ò!Ù
{ Ù<hGð=Ò!Ó
{ Ù�hCðWÓ
{ Ù<iÂð�Ò�Ù({ Ù�i�ð=Ò!Ó
{ Ù�i

±>§_ILP-E7WOP¢KHC_T�Kv§SP-i-T^]_I7PÂ�Ýgó\�CbT�IhEHM8­�­�P�Zm§_TOiWµmT^abZ�EHPAÈxPAû�P�ik]�KHP-Z�³×MOE7e$T^EjZAV�KHCFPÖ³×EHP`PAÈ)­JGJILK�GJI
aFM�eù]FaFM�EjZ�P-E7P�ZmefG�K7C4EHP-I7NbP�i�K�K7MÆWYGJELKH]_T´­�KHGÃ«4POR � P�i`T8­Ã­�KHC_T�K¢T´³{K7P-E�NFE7M�i`P-IHILGJaE¶�T^a&P`WOP`a°K�GuK
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G[I$E7P=È
KHCFE7P�T�Z�P�Z0GJaOKHMmKHCFP#KHT�GÃ­AM8³ÝK7C_PJ³×EHP`P=È�­JG[I®K�RHª$C_GJIU]FaFMOEHZFP`EHP-ZU³×EHP`P=È�­JG[I®Kfi`T�]_ILP�I6Õ�ªÖ¬<K7M
§SP`C_TXWOP>T�IDGÃ³åK7CFP-E7P#T^EHPÁaFM²³×E7P-P>§_]
	SP-EHIUTXW�T^G�­JT�§E­JP�V°efCFGJijC�E7P�IL]?­uKjI¢GJa�P-W�P`a°KjI¢§SP`GJaE¶�³�T8­JI7P=­�°
T^§SM�E7K7P�ZAR�ª$CFGJI#NFC_P`aFM�«&P-aFM�a½GJIÆi`T�]_I7P-Z2§�°dK7CFP&P`WOP`a°K#T^K>KHCFP&CFP-TOZ2M´³vKHCFP¨³×E7P-PAÈ)­�G[I®K#aFM^K
§SP`GJaE¶ñ­JP-IHI>K7C_T�a ÕkékªÆVR°�P`KÆZ�P-P`NSP`EÆGJa½KHCFPä³×E7P-PAÈ)­�G[I®K�T^EHPmP-W�P-aOKjI#efGuKHCýT�K7G�«4P-ILKHT´«4N ­�P�I7I
K7CbT^a�ÕkéJªÆR
±>a�È
KHCFPAÈ�ý?°²³×MOIHILG�­_ikM�­Ã­JP-ikK7GJM�a4]Fa_ZFP`E�KHGÃ¶OCOK�«&P�«4M�EI°�ikMOa_ILK7EjT^GJaOKjI�i`T�aä­JP-TOZ�K7M�­[T^EI¶�P$W�T^EHG:È
T�KHG�MOa_I0GJa Õ�ªÖ¬:NbP-E.³×MOE	«0T�a_ikPOV$TOI�I7CFM�efaÃG�a © G�¶�]FEHP�øFRî��P-E7POVUK7CFP P`W�P-a°K�EHT^K7PíT�I�GuK
ikMOE7EHP=­[T�KHP-ImK7MýK7C_P2a°]?«m§SP`E0M´³�T^§SM�E7K7P�Z�P-W�P`a°KjIä³×M�E4K7C_PåÒ!Ù � � �Àg i-T�I7P�G[I0I7CFM�efaåR ¬ P
M�§bILP-E7WOP$K7CFP>P`W�P-a°KDEjT�K7PF«4T�°&W�T^EI°�§�°4T�Iô«m]_ijC�TOI � ��è�Reª$C_GJID§bP-C_TXWYG�MOEvG[IDT^KLK7EHGJ§F]�K7P�Z4K7M
K7C_P�EHM8­�­�§bT�iWµd§bP-C_TXWYG�MOEÁGJa_ikEHP-TOILGJaE¶0KHCFP Ú7M�a�È5K7C_PAÈ�ý?°�Û¯³×MOIHILG�­hikM8­�­JP-i�KHG�MOaíM�W�P-E7C_P-T�Z_I�T�I�K7CFP
³×EHP`PAÈ)­JGJILK¢§SP-ikM�«4P-IDG�a_i`E7P�T�I7G�a?¶8­�°mM�]FK.ÈxM´³�ÈxM�EjZ�P`E�V^efCFG[ijC¤­JP-T�Z_I�K7M�G�abI®KjT^§FG�­�G�KB°4G�a�K7CFP#I.°�ILK7P=«�R
ªÀM�TXWOM�G[Z2KHCFGJI�­JT�E	¶OP&W�T�E7G[T^a_i`P�GJaóNbP-E.³×MOE	«0T�a_ikPOV�Õ�ªÖ¬ «�]_ILKì§bP0NFEHM�WYGJZFP-Z�«�]_ijC «4M�EHP
«4P=«4M�EI°íKHC_T^aóG[IìEHP�Ç°]FGJE7P�Z�³×MOEmI7P�Ç°]FP`a°KHGJT8­vPAû�P-i`]�K7GJM�aÝRñª$CFG[IìT´­�­JM�e�I#K7CFPU³×EHP`P=È�­JG[I®K�KHM2§bP
I7]�þ�ikGJP`a°K	­�° ­�MOaE¶ I7]_ijC.K7C_T^K&KHCFPdGÃ«4N_TOi�K4M´³ÁG�K0§bP-G�aE¶ýM�]FK.ÈxM´³�ÈxM�EjZ�P`E&Z�MYP-I&aFM^K4EHP-I7]E­uK4GJa
T^§SM�E7K7P�Z�P-W�P-aOKjIfT^a_ZdT´­�­JM�e�IUILKHT�§E­JP�VFNFEHP-ZFGJikKHT^§?­�PÆNSP`E	³×M�EI«4T�a_ikPOR
ò I7M8­J]�KHG�MOa GJI�KHMÃI7P-T�EHijC ZFP`P`NSP`E�GJa°K7MùK7CFPå³×EHP`PAÈ)­JGJILK-R;�ÁM�eDP-W�P`E�VfKHCFGJIdG[I2ILG�«4GÃ­[T^E�K7M
T^§SM�E7K7GJaE¶dP`WOP`a°KHI#GJa½KHC_T�K�G�KìG�a°K7EHM�Z�]_i`P-IÆT`­�M°T�ZíG�«m§bT´­[T^a_i`P&T8«&MOaE¶dNFE7M�i`P-IHILMOEHIÁefCFM2T^EHP
EHM8­�­�GJaE¶�§_TOiWµ¨«4M�EHPfKHC_T^a0M�K7CFP-EHIJç×G5R POR�VOK7CFPJ«4M�EHP�M�]�K	È5M8³�È5MOEHZFP`EvT�­JGJILKD§SP-i`M8«4P-I-V^KHCFPF­JM�a?¶�P`E
K7C_P4I7P-T�EHijC�³×M�E�³×EHP`P=È5§F]
	SP-EHIWê�R¨Å�aóI7CFMOELK�V�½�¾?Ê�íA¹�ïWï;¼�»�¿W¹%»�»�ÊI¿=½�¼�¹%ºz¹Pà%ÊAÄ	¾?ÊIÂ�À�ï¯ï	¾E¹´Á�»ÃÀsºv¹%½ä�WÊ
À%¼�ÄIÊI¿=½�»'îÆ½�¼�ÊWÀÆ½,¹ñÄ	¹%»�»��IÂ�¿cjÚ�IÊW¾EÂ!à�¼�¹´Ä�R�ª$CFGJIÁM�§_I7P`EHW�T�KHG�MOa`­JP-TOZ2]_I�K7M�KHCFP�i`E7P�T�KHG�MOadM8³vefC_T�K
eUPÆi-T´­�­¶-¯ÊAÄ;ºvÊA»0/ÖÄ	¹�¿WÊAïWïAÊAïUÏ1-2/�ï�Ð�R

Ý{�lk��nm=\]NPW�\�I'A2NPLa��\��S��\��
ò 3 P-E7aFP�­>g¢E7M�ikP�I7I�GJIdT.I7C_T�E7P�Z ZFT�KjT.ILK7EH]_i�KH]FE7PýT´«4M�a?¶.T.i`M8­�­�P�i�K7GJM�a M´³>�ÝgDI�KHC_T�K

«0T^a_T8¶�P�IhK7CFP#NFEHM�ikP-IHI7P-Z&P`WOP`a°K.È)­�G[ILKô³×M�E¢K7CFM°ILPä�ÝgDI¢T�IDTìI7G�aE¶�­�POV°i`M�a°K7GJaY]FM�]bI�­JGJILK-R�ª$CFPÁaFPkK
P�	@P-ikK�M´³¢KHCFG[I#T�NFNFEHMOTOijCíGJI>KHC_T�KÆK7C_PÕg]� ��Ý�Þ?ß�à�á�â
ß�ã¤³×]Fa_ikK7GJM�aýPAû�P-i`]�K7P�IJ³×M�EHeUT�EHZ2MOa T�a
�Ýgù§�°��Ýg.§_T�I7GJI-VY§F]�KfEHM8­�­�§_TOiWµ�IDT�a_Z¤«4M�EHPÁG�«4NbMOELKjT^a°K	­�°¯³×MOIHI7GÃ­AikM�­Ã­JP-ikKHIDM�adT 3 gù§�° 3 g
§_TOILG[I`Rh\UP-i-T^]_I7P 3 g¢IvT�E7PF«m]_ijC¯³×P-eDP-E¢GJa0a°]?«m§SP`EvKHC_T^a#�Ýg¢I-V´³×M°I7I7G�­bikM�­Ã­JP-ikK7GJM�a4M�W�P-E7C_P-T�Z_I
T^EHP�Z�EjT´«0T�KHGJi-T´­�­Ã°0EHP-Z�]bikP-ZåR
ª$CFP�i`M�a_I7P�Ç°]FP-a_ikP�M8³fK7CFG[I&Z�P-I7GÃ¶Oaè«4M�Z�G��Si`T�KHG�MOa�G[IìKHC_T�K4T´­�­DEHM8­�­�§bT�iWµ T�a_Z ³×M°I7I7GÃ­$ikM�­:È

­JP-i�KHG�MOaå³×]Fa_i�KHG�MOa_T´­JG�KB° I7CFG:³{KHP-Zå³×EHM8« �Àg¢I#KHM 3 g¢I-R¤ªÝM2P�	SP�i�K�K7C_GJI�ijC_T^aE¶OP�VÝTdaFP-e Z_T�KHT
ILK7EH]_i�KH]FE7Pfe$T�I�i`E7P�T�KHP-ZAV°i`T´­�­JP-ZÕg]� ¸] #ç�I7P`P © GÃ¶O]FEHP�Ò!ê�RHª$CFG[IvZFT^KHT�ILK7EH]_i�KH]FE7P�i`M�a°KHT�G�abI�K7CFP
³×M8­�­JM�efG�aE¶�GuKHP=«0I�·¤Ï)¼ Ðñ¼�À8Ê=º?½�¼ o�¿WÂ´½3¼�¹´ºpo�Ê=»ÃÀRq�Ï)¼�¼ Ð�Î?¹%¼�º�½)Ê=Ää½)¹`½0¾EÊU¹	r�º?¼�º
ËäÎyÄ	¹!¿WÊ;ïWï=¹%Ääï;½3Ä;Á?¿=ü
½�Á�Ä	Ê-qjg]�  ?ß�q�Ï)¼�¼�¼ Ð¤¾?ÊWÂ8À�Â´ºyÀ`½,Â%¼�»yÎ?¹%¼�º?½,Ê=ÄWï¨½,¹`½�¾?Êäï	¾EÂ%ÄIÊIÀäÎyÄ	¹!¿WÊ;ïWï=ÊWÀsÊ�à%ÊAº�½3ü,»:¼�ïW½kÂ%ºyÀåÏ)¼¼à	Ð
-�/ ï�ÎEÊW¿=¼ o�¿²Ä	¹%»�»��IÂ�¿cj`Â´ºyÀ`Ê�à%ÊAº�½RÎvÄ	¹�¿WÊAïWïW¼�º�ËÆïW½,Â%½�¼�ï;½3¼�¿AïNs
¬ CFP`a T^a P`WOP`a°K4GJI4NFEHM�ikP�I7I7P-ZAVDGuK�G[I&K7C_E7P�T�Z�P�Z�GJaOKHMýK7CFP2NFEHM�ikP�I7I7P-Z.P`W�P-a°K.È)­�G[I®K¯³×MOE4T
I7C_T^EHP-Z 3 ghRY\UP-i`T�]_I7PfK7CFP2�ÝgDI�³×MOEUT�a
°&M�a_P 3 g.T�E7P>T´­�­�«0T^N_NbP�Z4K7M�K7CFP#I7T8«4PÁNFEHM�ikP-IHI7M�E�V
«m]FK7]_T8­�P=ûFiA­J]_ILGJM�a�KHMdT 3 g�× IÁZFT^KHT�i`T^a §bP¨¶�]_T�EHT�a°K7P`P�Z�efGuKHCFM�]FKk­JM�iWµYI>M�E#ILP�«0T^NFCFMOE7P�I`R
Å�a�T�Z_Z�GuKHG�MOa4K7MmZFP-ikEHP-TOILGJaE¶�³×M°I7I7GÃ­SikM�­Ã­JP-ikK7GJM�a4M�W�P-E7CFP�T�ZFI-V�KHCFGJIDT^NFN_E7M°T�ijC&E7P�Z�]_ikP�I�«4P=«4MOE	°
]�KHGÃ­JG���T�KHG�MOa�§�°�ILCbT^EHG�aE¶ìK7CFP�T^§SM�W�P>ZFT�KjTmG�K7P�«4I$TOikEHMOIHI¢T¨¶�EHM�]FN�M8³��ÝgDI`R © MOEUT¨­[T^EI¶�P>i`M�a�È
�?¶O]FEHT^K7GJM�a�M8³¶�ÝgDIJç�G
R P�RJV�«4GÃ­�­�GJM�abIIêkVOKHCFG[I$E7P�Z�]_i�KHG�MOa�GJaÆ«4P=«4M�EI°0i`T�a�§bP�Ç°]FG�K7PÆILG�¶�a_G��bi-T^a°K-R
© MOEvKHCFPÁP=ûYNSP`EHG�«&P-a°KHI¢ZFM�aFP>G�a0KHCFG[I¢ILK7]_Z�°OV�TÆKB°YNFGJi-T´­ 3 gþefGÃ­�­@ILP-E7WYG[ikPf§SPkK®eUP`P`a�Ò��ÆKHM � Ó��
�ÝgDI`VåZFP`NSP`a_Z�GJaE¶2MOaíK7C_P0a°]?«m§SP`E�M´³��ÝgDI>GJa K7CFP0I	°YILK7P�«�R � T�NFNFGJaE¶�M´³��Ýg¢I>KHM 3 gDI#GJI
T�i-ikM�«&N?­�G[ILC_P-Zí§�°½i`E7P�T�KHG�aE¶�I7]F§�ÈxN_T^E7K7G�K7GJM�a_I#efG�K7CFGJaóTdi`M8­�­�P�i�KHG�MOa½M´³��ÝgDI#K7C_T^KÆeUM�]?­JZ½§bP
«0T^NFNSP-Z�KHM4T4NbT^E7K7G[ik]E­[T^E$NFEHM�ikP-IHI7M�E�R
¬ CFGÃ­JP�KHCFG[I�T�NFNFEHMOT�ijCóT^N_NbP�T^EjI�K7M½C_TXW�P�T½a°]?«m§SP`EmM8³�T�Z�W�T^a°KjT´¶�P�I�M�W�P-EìP`G�K7C_P`E�Ú7M�a�È
K7C_PAÈ�ý?°�Û6³×MOIHI7GÃ­�ikM�­Ã­JP-ikK7GJM�aìMOE�ILKHT�a_ZFT�EHZE�Àg�Èx§_T�I7P-Zk³×M°I7I7G�­Yi`M8­�­�P�i�KHG�MOaåV^T�NSM^KHP`a°K7G[T´­�Z�EjTXef§_T�iWµ
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efG�K7C K7CFG[I�T^NFN_E7M°T�ijC2G[IÁKHC_T�KsÚ.³�T´­[ILP&E7M�­Ã­J§_TOiWµYIIÛ0eUM�]E­[Z½ZFP=¶�EjT�ZFPmNSP`E	³×M�EI«4T�a_ikPOR ò ÚB³�T´­[I7P
EHM8­�­�§_TOiWµ�ÛDM�i-ik]FEjIAefCFP-aìT^a��Ýg2MOED¶�EHM�]_N#M8³
�Ýg¢IåGJIFÚB³�T´­[I7P=­�°�ÛUEHM8­�­�P�Z#§_T�iWµ>§bP�i`T^]bILP¢T�aFM^KHCFP`E
�Ýg KHC_T�KmI7C_T�E7P�I#K7CFP�IHT´«4P 3 g GJIì§bP-G�aE¶2EHM8­�­JP-Zý§_T�iWµ@R ò I�eUP0efGÃ­�­¢I7CFM�e ³×MOE�K7CFG[Iìg$B$c
«4M�Z�P=­5V¢KHCFG[I4NFCFP`a_M8«4P`aFMOaùe$T�I&aFM�K�M�§_I7P`EHW�P�ZARdÅ�að³�T�ikK-V$TýefGJZ�P�EjT^aE¶OP�M8³ 3 g K7M¿�Ýg
«0T^NFN_G�aE¶°I�³×M�EìK7CFG[ImT�NFNE­JGJi-T�K7GJM�aóeUP`EHPä³×M�]Fa_ZýKHMíEHP-I7]E­uKìGJaóK7C_P�§bP�I®K�NbP-E.³×MOE	«0T^abikPä³×M�EmT
N_T�ELKHGJi`]E­JT�EÂ�ÝgÃikMOa
�?¶�]_EHT^K7GJM�aåR

ÝD�_tR� ¢#\>uaO¾�S\]X+A²§¹7+A�\]NP½|L(NPT[U
WY��\�¥#U
QSU
�åG�µ�P�KHCFPÆNFEHP`WYG�MO]_IUILP`KUM8³ÝPAû�NSP`EHGÃ«4P`a°KjI`V � ±ÆcFc4]�KHGÃ­JG��`P-IUKHCFPÆI7T8«&P#ILP`KLKHG�aE¶°I`R�Å�a�N_T^E7K7G[i;È
]E­[T^E�V�³×M�E>T´­�­åE7P�IL]?­uKjIfNFEHP-I7P`a°K7P�Z�C_P`EHP�V � ±ÆcFcdT´¶°T^GJa�MOaE­�°�]_I7P-I � Ù � ö §_]
	SP-EHIÁT^§SM�W�PÆefC_T�K
eUM�]E­[Z�§SP�EHP�Ç°]FGJE7P�Z�§�°0KHCFPìILP!Ç°]FP`a°K7G[T´­åI7G�«m]E­[T�KHM�E�R
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Å�a © G�¶�]FEHP � V_eDPìI7CFM�e K7CFP�G�«4N_T�ikKÁM´³�K7CFPma°]?«m§SP`E�M8³eµOP`EHaFP=­ANFEHM�ikP�I7I7P-IfT8­Ã­JM�i`T�KHP-ZÆ³×M�E
K7C_P>P-aOKHG�EHPÆI.°�ILK7P=« MOa�P`WOP`a°KDEjT�KHP�R�ª$CFG[I$ILP-E7GJP-IDM´³ÝP=û�NbP-E7G�«4P`a°KHIDW�T^EHG�P�IvKHCFPÁKHM^KjT´­@aY]E«m§SP`E
M´³ 3 gDIÖ³×E7M�« � K7M � Ó!�4§�°dTä³�TOi�KHM�EÁM8³ � RÖÅ�a�K7CFP �:3 g i`TOILPOVFKHCFP`EHPìG[I�M�a_P�Ú7I7]FNSP`E 3 g�Û
NSP`EìNFEHM�ikP�I7I7M�E�VÝT�IìM�]FE�KHP-ILK7§SP-ZóNE­[T�K	³×M�EI« G[ImTsÇ°]_TOZ N_E7M�ikP�I7I7M�E�«0T�ijC_G�aFPORñ¬ýP�MO§_ILP-E7WOP
K7CbT�KÁMOaE­Ã°�K7C_P � Ó��#çBÒ��´ûRÒ���ê$T�a_ZdK7C_P¤Ò�Ù � � ç�ø � ûEø � ê'�Ýg i-T�I7P-I�T�E7P�aFP�¶OT^K7GJW�P=­�°�G�«4N_T�ikK7P�Z
³×M�EDT#I	«0T´­�­FaY]E«m§SP`E¢M´³ 3 g¢I-R ò ­�­_M�K7CFP-Evi`TOILP�IhPAû�CFGJ§FGuKDW�P`EI°�­JGuK7K	­JP�W�T^EHGJT^K7GJM�a&G�a4P-W�P`a°KvEjT�KHP
T�IUKHCFP�aY]E«m§SP`EfM8³ 3 gDIUGJIfW�T�E7GJP-ZAR�ª$CFP�ILPkýbT^K�E7P�IL]?­uKjIfT^EHP#a_M^KfefC_T�K�eUPÆPAû�NSP-i�KHP-ZAR
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Number of Kernel Processes (KPs)

"16x16"
"32x32"
"64x64"
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�a�w�>�*x]� g��6Y%VW�,Z�QW��Z3M�[�f=X���]´[BSDQW�?T;[.S3f�[B��Y�S3Q��B[BO�O3[.O{Q;fk[,�A[BfAZ�O�S�Q;�C�C[B\J]�VW�)T8�

Å)³veDP�­JMYM8µ�T�K�KHCFP�T8¶8¶OE7P�¶OT�KHPÆa°]?«m§SP`EÁM8³�E7M�­Ã­JP-Z�§_TOiWµ�P-W�P-aOKjI`VST�I>ILCFM�efa2GJa © GÃ¶O]FEHP¨Ó�V
³×M�EìK7CFP�Z�G�	@P`EHP`a°K>�Ýg�i`M�a
�?¶O]FEjT�K7GJM�abI`VAeUP0M�§_I7P`EHW�P4T2Z�EjT´«0T�KHGJi4Z�P�iA­JG�a_P0G�aóKHCFP0aY]E«m§SP`E
M´³�EHM8­�­JP-Zþ§_TOiWµ P-W�P-aOKjI�TOI�KHCFP�aY]E«�§bP-E�M8³ 3 g¢ImGJI�GJa_ikEHP-TOILP�Zå³×E7M�« � K7M·� � RócYM_VhKHCFP`a
efC�°�GJI#NSP`E	³×M�EI«4T�a_ikP�ýbT�K-yæª$CFP&T�a_I7eDP-EF­JG�P�I>GJa2KHCFP²³�TOi�K#K7C_T^K#eUP�T�E7PmK7EjT�Z�GJaE¶�E7M�­Ã­J§_T�iWµ
M�W�P-E7C_P-T�Z_I{³×MOEH³×MOIHILG�­_i`M8­�­�P�i�K7GJM�a&M�W�P-E7C_P-T�Z_I`R�B�­JP-T�E	­�°mTOIheDPfGJa_ikEHP-TOILPUKHCFPfaY]E«m§SP`EvM8³ 3 gDI`V
eUP0G�a_i`E7P�T�I7P¯³×MOIHILG�­¢i`M8­�­�P�i�K7GJM�aóM�WOP`EHCFP-TOZFI�ILGJa_i`P0P-T�ijCóNFEHM�ikP�I7I7M�E�C_TOI�«4M�EHPU­�G[ILKHI�KHM½I7M�E7K
K7C_E7MO]E¶�CåRý�åG�µ�P-efGJI7P�VUeUP½T^EHPíT´­[ILMóEHP-Z�]bikGJaE¶þK7C_PíaY]E«m§SP`E�M8³sÚB³�T´­[I7P2E7M�­Ã­J§_T�iWµ�IIÛFR ª$C_GJI
K7EjT�ZFPAÈxM!	dT�NFNSP-T^EjI�KHMì§SPF³�T�G�EI­Ã°&P�Ç°]_T8­E³×MOE 3 gþW�T8­�]FP�Iv§SPkK®eUP`P-a�Ò��ìT�a_Z � Ó��ìT�i`E7M°I7I¢T´­�­M�Ýg
ikMOa
�?¶O]FEHT^K7GJM�a_I-R�ª$CY]_I-VbeUP�Z�M�aFM^K#M�§_I7P`EHW�PÆKHC_T�K@�_a_Z�GJaE¶�K7CFPsÂ��Aï=¹%»'Á�½,Ê6�WÊ;ï;½ 3 g ILP`KLKHG�aE¶
§SP`GJaE¶ìikEHGuKHGJi-T´­�KHMìT�ijCFGJP`WYGJaE¶�«0T%û�GÃ«�]E« NSP`E	³×M�EI«0T^a_i`PfT�Ihe$T�Ij�_abZ�G�a?¶ÆK7CFPf§SP-ILKC�]�
��ß�ÀM�
i� 
I7PkKLKHG�a?¶�³×M�EôÕ�ªÖ¬�R´¬ýPf§bP�­�GJP`WOPUK7CFG[IvT�I7NSP-i�K�efG�­Ã­bT´­�­�M�e�P-a_Z&]_I7P`EjI�K7M�«4M�EHPÖÇ°]FG[iWµ�­Ã°mE7P�T´­JG��-P
K7MON2I.°�ILK7P=«�NbP-E.³×MOE	«0T^abikP#]Fa_Z�P-E � ±ÆcFc@R
�åMYM8µYGJaE¶ùZ�P-P`NSP`EdG�a°KHM.KHCFP EHM8­�­J§_T�iWµ §bP-C_TXWYG�MOE�M8³ 3 g¢I-V�eUPÚ�_abZ KHC_T�K#«4MOILKdM8³�K7CFP
EHM8­�­�§_TOiWµ�I&T�E7PdNFEHGÃ«0T�E	°OVDT�I0I7CFM�efaùG�a © GÃ¶O]FEHP-I6�óT^a_Zâ�YR � MOE7P-M�W�P-E-VveUP �_a_ZùK7CbT�K�T�I
eUP�T�ZFZ 3 g¢I-VÝKHCFP�TXWOP`EjT´¶�P4EHM8­�­�§bT�iWµ ZFGJILKHT�a_ikPdT^NFNSP-T�EHIÆKHM I7CFEHG�aEµ@R�¬ýP�T^KLKHE7GJ§F]�KHP�K7C_GJI
§SP`C_TXWYGJM�E�KHMìT�E7P�Z�]_ikK7GJM�a4G�a�K7CFP�aY]E«�§bP-E¢M8³�Ú.³�T´­[ILP�­Ã°�ÛÆEHM8­�­�P�Z�§bT�iWµmP-W�P-aOKjIvT�I¢eDPfGJa_i`E7P�T�I7P
K7C_P�a°]?«m§SP`E 3 g¢I-R



wD��a�a��!uå�{g�cH�{j���xvwDbE�Hw{i�uH_Htvx{rS�E��� i�xvi��Hw���r!i��HhH���
uHw#LDg0i�x6��uHwD�#a���a�LDxvi Ò!Ó

0

20000

40000

60000

80000

100000

120000

140000

160000

180000

200000

220000

50 100 150 200 250

T
ot

al
 R

ol
lb

ac
ks

z

Number of Kernel Processes (KPs)
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�a�w�>��{�� g��6Y%VW�,Z�QW�EZ3M�[�f=X���]´[BSDQW��T;[BS3f�[B�
Y�S3Q��B[BO�O3[.O{Q;fJZ3QWZ�VW��S�Q;�C�C]%VW�)T=O	�

ò IÁT�ILG[Z�Pma_M^K7POV_eUPìM�§bILP-E7WOPÆK7C_T^K>T�I�K7CFP�a°]?«m§SP`EÁM8³.�Ýg¢IÁG�abikEHP-T�I7P�³×EHM8« � Ó!�sç.Ò��´ûvÒS�
i`TOILP�êAKHMä� �h3 ç � Ó!�´û � Ó!�Ái`T�I7P!êkVXK7CFPUP`WOP`a°KhEHT^K7P$Z�P=¶OEHTOZ�P-IÀ§�°ìT�³�TOi�K7MOEÀM8³�øäçBÒ�R � ÓF«4GÃ­�­JG�MOaìK7M
� Ù�ÙFV Ù8Ù�Ù�ê�V�TOI�ILC_M�efadGJa © GÃ¶O]FEHP � R�ª$C_GJIfNSP`E	³×M�EI«0T^a_i`PìZ�P=¶OEHTOZFT�KHG�MOa�G[IÁZ�]_P�K7M4KHCFPmI7C_T^EHN
GJa_ikEHP-TOILPfGJa¤«4P=«4M�EI°mEHP�Ç°]FGJEHP=«4P`a°KHI�K7MmP=û�P-ik]FK7PfKHCFPF­[T^EI¶�PÂ�Ýg.ikM�a
�?¶�]FEjT�KHG�MOa_I-R ò IUI7CFM�efa
GJa�ªÀT�§E­JP¤Ò�V_K7CFPÕ� �h3 �Ýg i`T�I7PìikMOa_I7]E«4P-I�M�WOP`E�Ò²«&G�­�­�GJM�a2P-W�P`a°KÁ§_]
	SP-EHI-VSefCFP`EHP�K7C_P � Ó��
�Ýg i`T�I7PìMOaE­Ã°dEHP�Ç°]FGJE7P�IF�FV Ù8Ù�Ù4P`W�P-a°KÁ§F]
	@P`EjI`RJª$CFGJIÁG�abikEHP-T�I7P�GJa�«4P=«4M�EI°�EHP�Ç°]FGJEHP=«4P`a°KHI
EHP-I7]E­uKjI�GJaíCFG�¶�CFP-E>i-T�ijCFP�«4G[I7I>EHT^K7P�I`VbNE­JTOikGJaE¶�T0C_GÃ¶OCFP`E#Z�P=«0T^abZ�M�a2KHCFPm]FabZ�P`E	È5NSM�eUP`EHP-Z
«4P=«4M�EI°�I7]F§_I	°�I®KHP=«�VFT^a_Zd]E­�K7G�«0T�KHP=­�°�Z�P�¶�EjT�Z�P�IUI7G�«m]E­[T�KHM�E$NbP-E.³×MOE	«0T�a_ikPOR
ª$CFPíNSP`E	³×M�EI«4T�a_ikP�M8³ � ±ÆcFc�ÈB±#g�ª ç×§SP-ILK 3 g i`M�a
�?¶O]FEjT�K7GJM�ayêmG[I�a_M�e i`M8«4N_T^EHP-Z.K7M
K7CbT�KÆM´³�Õ�ªÖ¬æÈ.±#gôª�T�a_Z � ±ÆcFcíefGuKHCFM�]�K 3 g¢I>GJa © GÃ¶O]FEHP ö R�¬ýP&M�§_I7P`EHW�P�KHC_T�K � ±ÆcFc
È
±#gôª.M�]�KHNbP-E.³×MOE	«0I�Õ�ªÖ¬æÈ.±#gôª.T�a_Z&M�EHGÃ¶OG�abT´­ � ±ÆcFcmTOikEHMOIHIhT´­�­
�ÝgóikMOa
�?¶�]_EHT^K7GJM�a_I-VXK7CY]_I
]Fa_ZFP`EÁIHikMOE7GJaE¶�K7CFP�NSP`E	³×M�EI«0T^a_i`P#§SP`a_P��FKjIfM´³ 3 P`EHaFP=­åg¢E7M�i`P-IHILP�I`ReÅ�adK7CFPE� �h3 ç � Ó!�´û � Ó!�
ê
�Ýg i`TOILPOV � ±ÆcFc
È.±#gôªÃ]_I7G�a?¶ � Ó!� 3 g¢IUC_T�IUG�«4NFE7M�WOP-Z�GuKjI$NbP-E.³×MOE	«0T^abikP#§
°�T�³�TOi�K7MOE$M´³HÓ
ikM�«4N_T^EHP-Z�K7M0M�EHG�¶�GJa_T´­ � ±ÆcFc�efGuKHCFM�]�K 3 gDI$T^a_ZdG[I$aFM�e ÒOR �h�ìKHGÃ«4P-I6³�T�ILK7P`E$KHC_T^a�Õ�ªÖ¬æÈ
±#gôªÆR�Å�aíKHCFPÆÒS� 3 çBÒ �´ö ûRÒ �´ö ê��Àg i-T�I7P � ±ÆcFc
È.±#gôª ]_ILGJaE¶ � �#3 gDI�G[I²ÒOR ö K7G�«&P�I�³�TOI®KHP`E
K7CbT^azÕ�ªÖ¬æÈB±#g�ªÆRHª$C_P-I7P�I7G�¶�aFG��bi`T�a°K&NSP`E	³×M�EI«0T^a_i`P�G�«4NFE7M�WOP=«4P`a°KjI�T�E7P�T�K7K7EHG�§F]FK7P-Z.K7M
K7C_PÁEHP-Z�]_ikK7GJM�a�GJaU³×M°I7I7GÃ­@ikM�­Ã­JP-ikK7GJM�a0M�WOP`EHCFP-TOZFI`R � M�EHP`M�WOP`E�V 3 g¢Iô«0T^GJaOKjT^GJa � ±ÆcFcv×YT^§FG�­�G�KB°
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K7M PAþ�ikGJP`a°KI­Ã°óPAû�P�ik]�KHP�]_I7G�a?¶½M�a?­Ã°óT½I	«0T´­�­Ui`M�a_ILKHT�aOK�a°]?«m§SP`E&M´³�«4P=«4M�EI°ý§F]
	@P`EjImNSP`E
NFEHM�ikP-IHI7M�E�¶�EHP-T�KHP`EUK7CbT^adK7CFPìT8«4M�]Fa°KfE7P!Ç°]FG�EHP-Z�§�°�T4ILP!Ç°]FP`a°K7G[T´­åI7G�«m]E­[T�KHM�E�R

Ý{�/~{� ¢:LMêY�Y��Q�WY\]�S�ÕU
W�X´7¶��U(I¾U
êjO¾IKO1Q��ð¥ U
Q�U
Å�a�K7CFP�NFE7P-WYG�MO]_IfILP-E7GJP-I�M´³�PAû�NSP`EHGÃ«4P`a°KjI`VbGuK#GJIfP�I®KjT^§E­JG[ILCFP�ZdK7C_T^K � ±ÆcFc ç×efG�K7C 3 g¢IWêUGJI
i`T�N_T^§?­�P#M´³�PAþ�ikGJP`a°KfPAû�P-i`]�K7GJM�a�T^abZ�EHP�Ç°]FGJE7P�I�­�G�KLKI­�PÆM�NFK7G�«&G[ILK7G[i�«&P�«4M�EI°4K7M0T�ijCFGJP`WOPÁKHC_T�K
­JP`W�P�­YM´³bNSP`E	³×M�EI«0T^a_i`P�RY��M�eUP`W�P-E-V�KHCFPfgUB$cìT�NFNE­JGJi-T�KHG�MOamG[I�TÁeUP=­�­�§bP-C_TXW�P�ZmT�a_Z�¶OP`aFP-EHT^K7P-I
³×P`e�EHP=«4M�K7P�«4P-IHI7T8¶�P�I`R � M�EHP`M�WOP`E�VYK7CFP¨­JTOI®K#ILP-E7GJP-IfM8³�PAû�NbP-E7G�«4P`a°KHIÁM�aE­�°`«4TOZ�Pì]_I7PìM8³�T
� NFEHMYi`P-IHILMOEfI.°�ILK7P=«�R�ª$CY]_I-V�K®eDM&NFEHGÃ«0T�E	°ÆÇ°]FP�I®KHG�MOa_I$EHP=«0T^GJaD·
, BUT^a � ±ÆcFc�efGuKHCÆ­JGuK7K	­JP#MON�K7G�«4GJILK7G[iJ«&P�«4M�EI°&P=û�P-ik]FK7P#PAþ�ikGJP`a°K	­�°0]Fa_ZFP`E¯Ú®KHCFEHTOILC_G�aE¶
ÛEHM8­�­�§_TOiWµ�ikMOa_Z�G�K7GJM�a_I�y
, BUT^a � ±Æc_cv×�NbP-E.³×MOE	«0T�a_ikP�IHi`T´­JP�T�IUKHCFP�aY]E«m§SP`EfM8³�NFEHM�ikP�I7I7M�EjI¢GJa_i`E7P�T�I7P�y
ªÝMdT�ZFZ�EHP-IHIfKHCFP-I7P¯ÇO]_P-ILK7GJM�a_I-V@eDP�NFE7P�ILP-a°KÁK7C_P�EHP-I7]E­�KHIF³×E7M�« K®eUM�TOZFZ�G�K7GJM�a_T8­�I7P`EHG�P�IÁM8³
PAû�NSP`EHGÃ«4P-aOKjI`RØª$CFPÚ�_EHILK�I7P`EHG�P�I0PAûFT8«&GJaFP�I4K7CFP NbP-E.³×MOE	«0T�a_ikP2M8³ � ±ÆcFc ]_a_Z�P`E�T´­�«&M°I®K
N_T^K7CFM�­�M�¶�G[i`T´­UEHM8­�­�§_TOiWµýi`M�a_ZFGuKHG�MOa_I&]_ILGJaE¶ýK7C_P�EjgC��±ä�ÝQ I.°Ya°K7C_PkK7G[id§bP-a_ijCE«0T^EIµóM�a.K7CFP
Ç°]_T�ZýNFEHM�ikP�I7I7M�EÆgUB ILP-E7WOP`E�Räª$C_P�ILP�ikM�abZýI7P`EHGJP-I#PAûFT´«4GJaFP-ImI7i-T´­[T^§FG�­�G�KB°2]_I7G�a?¶�K7CFP�g$B$c
T^N_NE­�G[i`T^K7GJM�a M�aùK7CFP�±>EHGÃ¶OG�a � Ù�Ù8Ù�«m]E­�K7GJNFEHMYi`P-IHILMOE-Rµ��P-E7POVvKHCFP2NbP-E.³×MOE	«0T�a_ikPdM´³�Õ�ªÖ¬
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�a�w�>�R��� �E[BS3�ÃQ;S���VWf��B[RtvQ;�6Y%VWS3NCO�Q;f]��wD��a�aAj��e�yL²P�N Z3Me�H�yOy�Ã]´[.O�Z�VW�6Q;f��{Z3M�Q;O3[yZ�[BO�Z�[B\´�)rhô,ceL��ñj
�e�yLaõUNCf�\!NC�	VIZ3[BO�ceL���� OkY´[BS3�ÃQ;S���VWf��B[�P{N Z�M`Q;Y!Z�NC�6N�öB[B\`�6[B�6Q;S�^¤Y8Q=Q;��Y%VWS�Z�N Z3NCQ;f�NCf���rHVWf�\[ô)wD��a�a�õ
NCf�\�NC�.VIZ3[BOewD��a�a´�%Q;S�NC�;NCf%VW��Y´[.S���Q;S3��VWf��B[eP{N Z�M!Q;X!Z��H�yO	�

³×EHM8« Ñ ��Ô�GJIÁ]_I7P-Z2T�IÁT¯«&P`K7EHGJi�³×M�E>i`M8«4N_T�E7G[ILMOaåRô¬ýPì§SP=¶OG�a2§�°�N_E7P�ILP-aOKHG�a?¶4K7CFP�EHgG�k±ä�ÝQ
EHP-I7]E­uKjI`R
© M�E&KHCFP2EHgG�k±ä�ÀQ P=û�NbP-E7G�«4P`a°KHI-VvKHCFP�a°]?«m§SP`E0M´³2�ÝgDI�W�T�E	° ³×EHM8« ÒS�íKHMæÒ�� 3 §
°�T

³�T�ikK7MOEÁM´³ � R � P�i`T´­�­ÀK7C_T^KÁK7C_PmaY]E«m§SP`E#M´³�«4P�I7IHT´¶OP-IfNSP`E2�Ýg G[I��Eû�P-ZíT^K²Ò��_R © MOEÁKHCFPÆÒS�
�Ýg�i-T�I7P�VÝK7CFP-E7P�G[IUÒ��Àg NbP-E 3 ghR © MOE�­[T^EI¶�P`EE�Àg�ikMOa
�?¶�]_EHT^K7GJM�a_I-Vå]FNóKHM Ò��=�ÝgDI�eUP`EHP
«0T^NFNSP-Z�K7M0T4I7G�aE¶�­�P 3 ghR sEË y�Ì�ÍPÎ¾ÏqÐÃÑ�ÒÆÓhT^a_ZØÉ v]ow¤�Ê N_T�EHT8«&P`K7P-EHIDW�T^EI°0§bP`K®eDP-P`a ö VRÒ � T^abZ
Ò��dI7GÃ«�]E­uKjT^aFP-M�]_I	­�°èç×G5R POR�V�ç ö V ö ê�V�çBÒ � V�Ò � êÁT�a_Z çBÒ��_V�Ò��
êÁi-T�I7P-IWê�R¯ª$CY]_I`VåK7CFP4aY]E«m§SP`E�M8³
P`WOP`a°KHIvNFE7M�i`P-IHILP�Z4§bP`K®eDP-P`a0P-TOijC¤ÕkéJªÃP`NSM�ijC0EHT�aE¶�P�Z&§bP`K®eDP-P`a�� � V?Ò ��� T^abZ � Ó!�_RY� rµ�
Z�P`K7P`EI«4G�a_P-Z&K7C_P>T´«4MO]Fa°KvM´³AM�N�KHGÃ«4G[I®KHGJiF«4P=«4M�EI°²¶OG�WOP`a&K7MìP�T�ijC4NFEHM�ikP-IHI7M�E�R�ª$CY]_I-V�GJa4K7CFP
ç ö V ö êUi-T�I7P�V � Ó��mMON�K7G�«4GJILK7G[i�«4P=«4M�EI°�§F]
	SP-EHI$eUP`EHP�T´­�­�M�i`T^K7P�Z�NSP`EfNFEHM�ikP�I7I7M�E�R
© G�¶�]_E7P ÷ I7CFM�e�I�K7CFPó§SP-ILK�I7NbP-P-Z�]_N W�T´­J]FP�I�TOikEHMOIHI�T´­�­#K7P�I®KHP-Z ikM�a
�?¶�]FEjT�KHG�MOa_I�TOI�T

³×]Fa_ikK7GJM�a�M´³FKHCFPDaY]E«�§bP-EÀM8³M�ÝgDI`R © M�EhikMOa
�?¶O]FEHT^K7GJM�a_IÀT�I�I.«0T8­Ã­yÒ��¨ç � �Àg¢IÀNbP-EhNFE7M�i`P-IHILMOEWêkV
T4ILNSP`P�Z�]FNdM´³�Ò�R�Ò>G[I$E7P-NbMOELKHP-ZAR�ª$CFG[I$EHP-I7]E­uKfe$T�IU]FaFP=û�NbP�i�K7P�ZAR ò I$N_E7P-W°GJM�]bI.­�°0G�abZ�GJi-T�KHP-ZAV
K7MíK7CFP�§bP�I®K&M´³�M�]_E�µYaFM�e6­�P�Z�¶�POVÀa_M ª$G�«&PÆ¬ýT�E7N.I	°�I®KHP=« C_T�ImM�§�KjT^GJaFP-ZþT½ILNSP`P�Z�]FN�MOa
K7C_GJIÆN_T^K7CFM�­�M�¶�G[i`T8­Ý§SP`a_ijCE«0T�E	µíi`M�a
�?¶O]FEjT�K7GJM�aÝR�ª$C_P&aY]E«�§bP-EÆM´³¢EHP=«4M^KHP¨«4P�I7IHT´¶OP-I�G[I�I7M
¶�EHP-T^K#ç|�´Ó]è M´³ÆT´­�­fP`W�P-a°KHI4NFEHM�ikP-IHI7P-Z�eUP`EHP�E7P�«4M^K7P�ê&ikM8«�§FGJaFP-ZùefGuKHC K7CFP2I	«4T8­Ã­fP-W�P-aOK
¶�EjT^aY]E­[T^EHG�KB°4T�a_Z�CFGÃ¶OC�È�ILNSP`P�Z�ghP-aOKHG�]?« Å.Å	ÅDNFEHM�ikP�I7I7M�EjIvKHC_T�K�EHM8­�­J§_T�iWµ�IDefGÃ­�­åM�i`i`]FE$efGuKHC�T
¶�EHP-T^K�³×EHP�Ç°]FP-a_iA°OR
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�a�w�>����� S��y�H�Y��h a�Y´[B[.\!X�Y¯��Q;S�wD��a�a=j0�e�yL�� ó X%VW\¯Y!S�Q=�.[BO3O�Q;S��vtåO�[BS3�A[BS�X�O�[B\¯NCfäVW�C�R\%VIZ)V
Y´Q;NCf=Z3O	�

ò IdK7C_PýaY]E«�§bP-E�M´³Õ�Àg¢IdGJa_ikEHP-TOILP K7M Ò�Ù � � V>eDPóI7P`PóT ILK7P�T�Z�° GJa_i`E7P�T�I7P½GJa M�WOP`EjT´­ÃÈ
­$ILNSP`P�Z�]FNåR ª$CFPÆ­[T^EI¶�P�I®K&ILNSP`P�Z�]FN.G[I � R � RÈ�ÁM�eDP-W�P`E�V�³×M�E�K7CFP �h3 T^abZzÒ�� 3 �Àg i`TOILP�I`V
eUP�ILP-P�T2Z�P�ikEHP-T�I7P0GJa�ILNSP`P�Z�]FNåR�ª$CFG[Iì§SP`CbTXW°GJM�EmGJI�T�KLKHE7GJ§F]�KHP-ZóKHM2K7C_P�]Fa_Z�P-EmNSM�eDP-E7P�Z
«4P=«4M�EI°4IL]F§bI.°�ILK7P=« M´³@KHCFP>g$B�I7P`EHW�P-EvaFM^KD§bP-G�aE¶&T^§E­JPfKHM�µ�P-P`N0N_TOikPfefG�K7C0KHCFPÁGJa_ikEHP-TOILP�Z
«4P=«4M�EI° ZFP=«0T^a_Zþi-T^]_I7P-Zý§�°íKHCFPÆ­[T^EI¶�P-EE�Ýg�i`M�a
�?¶O]FEjT�K7GJM�abI`R © M�E�PAûFT´«4NE­JP�VÀK7CFP�Ò�Ù � �
�Ýgùi`TOILP>C_T�IUM�a?­Ã°#Ò�� 3 «4P-IHI7T8¶�P-I¢efCFP`EHP-TOI�KHCFP¯Ò�� 3 �Àg.i`TOILP>C_T�I � Ó!� 3 «4P-IHIHT´¶�P�IvMOEJÒS�
K7G�«4P-I>K7C_P&P-W�P-aOKk«4P=«4M�EI°�§F]
	@P`E�EHP�Ç°]FGJE7P�«&P-a°KHI-R ò IÆNFE7P-WYG�MO]_I.­�°dG�a_ZFGJi-T�K7P�ZAV@K7C_GJI�I7P`EHW�P-E
M�a?­Ã°�CbT�I6ø8Ù�Ù � \��^ILP�ikM�abZ0M´³H«4P=«4M�EI°�§_T�a_Z�efG[ZYK7CåR
ª$CFP¤­JGÃ«4G�K7P-Zè«&P�«4M�EI°½§_T�a_Z�efG[ZYK7CþNFEHM�§?­�P�« T�I7G[Z�P�VÀK7CFP�ILP�M�W�P`EjT´­�­vI7NbP-P-Z�]FNbImT^EHP�Z�]FP
K7Ms­JM�eUP`E sEË y_Ì�ÍPÎ¾ÏqÐÃÍ�ÒÆÓfT�a_Z¿É v]ow¤�Ê I7PkKLKHG�a?¶OIìEHP-ZF]_ikGJaE¶�K7C_P�NFEHM�§_T�§FGÃ­JG�KB°íM´³fEHM8­�­�§_TOiWµ@R ò I
I7CFM�efa GJa © G�¶�]_E7P#Ò�Ù_VåeUP&MO§_I7P`EHW�P�K7C_T^KìP`W�P-a°K#EjT�KHP&G�«4NFEHM�W�P-IÆTOI#K7CFP sEË y_Ì�ÍPÎ¾ÏqÐÃÍ�ÒÆÓ$T^abZ
É v]ow¤�Ê N_T�EHT8«&P`K7P-EHI&T^EHP�EHP-ZF]_ikP�Z ³×EHM8« W�T´­J]FP-I4M8³²Ò��½K7M ö ³×M�E&K7C_PåÒS�±�Àgøi-T�I7P�R^�ÁP`EHP�V
NSP`E	³×M�EI«4T�a_ikP#G�«&N_E7M�WOP-IU§�°�T´­�«4MOILKÂ��Ù]è�R�ª$CFP�EHP-T�I7M�a�NbP-E.³×MOE	«0T^abikPÆGÃ«4NFEHM�W�P�I�³×M�EÖ­�M�eUP`E
sEË y Ì�ÍPÎ¾ÏqÐÃÍ�ÒÆÓ T^a_Z É v]ow¤�Ê ILP`KLK7GJaE¶°IDG[IU§bP�i`T�]_ILP>§�°0E7P�Z�]_ikGJaE¶�K7CFP�ILPÆI7PkKLKHG�a?¶OIDK7CFPJ³×EHP�Ç°]FP`abiA°
efG�K7CýefCFGJijC K7C_P4IHijCFP�Z�]E­JP`E#ÚLNSM8­�­JIIÛÆ³×M�EÆE7M�­Ã­J§_TOiWµ�ÈxGJa_Z�]_i`G�aE¶�NbM°ILG�K7GJW�P0T�a_Z½T�aOKHG:È)«4P-IHI7T8¶�P�I
GJa_ikEHP-TOILP�I`Räª$C°]bI`VÀ§
° ijCFP-iWµYGJaE¶ñ«4MOE7P¨³×E7P!Ç°]FP`a°K	­�°�V�T�NSM^KHP`a°K7G[T´­¢E7M�­Ã­J§_T�iWµ�G[IÆM�§_I7P`EHW�P�Zí§�°



wD��a�a��!uå�{g�cH�{j���xvwDbE�Hw{i�uH_Htvx{rS�E��� i�xvi��Hw���r!i��HhH���
uHw#LDg0i�x6��uHwD�#a���a�LDxvi Ò ÷

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1e+06

1 16 256 4096

E
ve

nt
 R

at
e

�

Number of LPs

"8-GVT 8-BATCH"
"12-GVT 12-BATCH"
"16-GVT 16-BATCH"

�a�w�>���J��� S3�v�e�Y��h x��A[Bf=Z�w{VIZ�[Ö�ÃQ;S�wD��a�a=j0�e�yL VW�BS�Q;O3O�\�N �8[BS�[Bf=Z��W�����l�J�:�a�������-��VWf!\
�]�I�����
Y%VWS�VW�6[BZ3[BSDO�[,Z3Z3NCf��;O.�

K7C_P¤ª$GÃ«4P¤¬óT^EHNýI	°�I®KHP=« «m]_ijCþI7M°MOaFP`E�MOE�P`WOP`aýNFE7P-W�P-aOKHP-ZAVÀefCFG[ijCý]?­uKHGÃ«0T�KHP0G�abikEHP-T�I7P-I
I7GÃ«�]E­JT^K7MOE�PAþ�ikGJP`a_i=°�V�ILCFM�efaýGJa © G�¶�]FEHP#Ò8ÒOR���P`EHP�VÀeDP�I7P`P&KHC_T�K�³×MOE�K7CFP�ç.Ò��_V�Ò��
êÆi`T�I7P�V
PAþ�i`G�P-a_iA°4G[I¢]FabZ�P`E��8Ù�èõ³×MOEFÒ��>�Ýg¢I-V°§F]�K$EHT�GJI7P-IhKHMmM�WOP`E ö Ù]è G�a�K7CFPäç ö V ö ê�i`TOILP�I`V°efCFG[ijC
G[IfTUø8ø]è G�a_i`E7P�T�I7P>GJa2ILG�«m]?­JT^K7M�E$P=þ0i`G�P-a_iA°OR
�åMYM8µYGJaE¶fT�KåKHCFP.� � �Àg2i`T�I7P�V-eDP�MO§_I7P`EHW�P�K7CFPDZ�G�	@P`EHP`a°K sEË y�Ì�ÍPÎ¾ÏwÐÖÍ�Ò¬ÓYT�a_Z�É v]ow¤�Ê I7PkK7K7GJaE¶OI

³�T^G�­bK7M²°YGJP=­[Z�T^a�°4Z�G�	SP-E7P-a_ikP>G�a�P-W�P-aOKDEHT^K7P�R�ª$CFG[IvN_CFP`aFM�«4P`aFMOa�GJIUZ�]FPÁK7M&T^a0P`WOP`a0KHEHTOZ�PAÈ
M!	 §bP`K®eDP-P`aþGJa_ikEHP-TOILGJaE¶�EHM8­�­�§_TOiWµ�I�T^a_Z K7C_P�M�W�P-E7C_P-T�Z_I>GJa_i`]FE7EHP-ZóZ�]_P0K7M2KHCFP�GJa_ikEHP-TOILP�Z
³×EHP�Ç°]FP`abiA°defGuKHCíefCFG[ijC�ÕkéJª�ikM�«4NF]�KHT^K7GJM�a2T^abZ#³×MOIHILG�­Ýi`M8­�­�P�i�K7GJM�aíT�E7PìZFM�aFPOR6Å)³veDP�­JMYM8µ
T�K © G�¶�]FEHP�Ò8ÒOV^eUP�ILP-P�TÆWXT�E7G[T^abikP$M´³Rø]è G�a0I7GÃ«�]E­[T�K7MOE�PAþ�ikGJP`abiA°�T8«4M�aE¶ÆKHCFP�øÆN_T^EjT´«4P`K7P`E
ikMOa
�?¶O]FEHT^K7GJM�a_I-V°efGuKHC�KHCFPUç ö V ö êUi`TOILP#§bP-G�a?¶�KHCFPÆ§bP�I®K�R.��M�eUP`WOP`E�V�KHCFGJIfI	­JGÃ¶OCOKfGJa_ikEHP-TOILP#GJa
PAþ�i`G�P-a_iA°ÆikM�«&P�IåT�KAKHCFPvNFEHG[ikPvM8³Yi`M8«4NF]�KHG�aE¶kÕkéJªóT^a_Zk³×M°I7I7G�­�ikM�­Ã­JP-ikK7GJM�a�«4M�EHPH³×E7P!ÇO]_P`a°K	­�°�R
ò I#K7C_PÕ�Àg i`M�a
�?¶O]FEjT�K7GJM�abIF¶OE7M�e K7M � Ó!��T�a_ZèÒ!Ù � � �ÝgDI`VANSP-T8µíILNSP`P�Z�]FNýGJI#M�§FKHT^GJaFP�Z

ç © G�¶�]FEHP ÷ êkR���P-E7POVÝeUP0M�§_I7P`EHW�P4T ÷ Ó
ú�è PAþ�ikGJP`a_i=°ðç © G�¶�]_E7PsÒ�Ò!ê�R¤ª$C_P0E7P�T�I7M�a�³×MOE�K7C_GJI
GJa_ikEHP-TOILPfGJa0PAþ�ikGJP`abiA°4T^a_Z0I7NbP-P-Z�]_N0GJI¢§bP�i`T^]bILPfP�T�ijC0NFEHM�ikP-IHI7M�EhC_T�IDT�IL]Eþ0i`G�P-a°KDT´«4M�]_aOK
M´³�eUM�EIµ�NSP`E�]Fa_GuK�M8³�W°GJE7K7]_T8­:È5K7G�«4P�R ª$C_GJI�G�a_i`E7P�T�I7P�G�a eUM�EIµ.I7GÃ¶OaFG��Si`T^a°KI­Ã°ð­�M�eUP`EjI�K7CFP
NFEHM�§_T�§FG�­�G�KB°�T&E7M�­Ã­J§_TOiWµ0efGÃ­�­AM�i`ik]_E-R
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f�QWZ�S�Q;�C�C[B\�]%VW�)T!�H[,�A[.fAZ3OôZ3QJZ3QWZ)VW�
[,�A[Bf=Z3OeY�S3Q��B[BO�O3[B\
r�P{M�NC�)MJNCf��B�CX�\�[BO�[,�A[BfAZ�O�S�Q;�C�C[B\J]�VW�)T8�

© M�EhKHCFP�­[T^EI¶�P-E �]3 T�a_Z`Ò�� 3 �ÝgþikMOa
�?¶O]FEHT^K7GJM�a_I-V�P`WOP`a°K�EHT^K7POV8­JGÃµOP$I7NSP`P-ZF]FNåVOZFP-ikEHP-TOILP�I`V
CFM�eUP`WOP`E�VbKHCFP0PAþ�i`G�P-a_iA°íGJa K7CFP�ILP0ikMOa
�?¶O]FEHT^K7GJM�a_I#G[I�T´­�«4MOILK ÷�÷ è�R4c�M_VåGÃ³UEHM8­�­J§_T�iWµ�I#T^EHP
aFM�K�K7CFP�i`]E­�N_E7G�K�³×M�EÆKHCFP�I	­�M�e�Z�M�efa G�aóNSP`E	³×M�EI«0T^a_i`P�VåefC_T^KìGJI�yØ¬ýP=­�­5VÀT´¶°T^GJaåVD³×MOEÆK7CFP�ILP
­[T^EI¶�PÆikM�a
�?¶�]FEjT�KHG�MOa_I-VOKHCFPmZ�P�«0T^a_ZÆ³×M�E�«4P�«&MOE	°�C_T�I$M�WOP`EHefCFP=­�«4P-Z0KHCFP�]Fa_ZFP`E�NSM�eDP-E7P�Z
gUB ILP-E7WOP`E�V�KHCY]_I`VYKHCFP�NFEHM�ikP-IHI7M�EjIvKHCFP=«0I7P=­JW�P-I$T�E7PÆI®KjT´­�­�P�Z�e$T^G�K7GJaE¶4M�añ«4P=«4M�EI°�EHP�Ç°]FP-ILKHI
K7M4§SPìI7T^K7G[Iw�bP-ZAR
Å�a0K7CFG[I��ba_T´­@ILP-E7GJP-IvM´³åPAû�NSP`EHGÃ«4P-aOKjI`V � ±ÆcFcv×OT�§FG�­�G�KB°&K7MmIHi`T8­�P�MOaU­JT�E	¶OP`E�NFEHM�ikP�I7I7M�E¢i`M�a�È

�?¶O]FEHT^K7GJM�a_IhG[I�P=û�T8«4G�aFP�ZARj��P`EHP�VOeDP�i`M8«4N_T�E7PUK7C_P�NbP-E.³×MOE	«0T�a_ikP$M´³ � ±ÆcFcmK7M²Õ�ªÖ¬ ³×EHM8«
efC_T^KÁeUTOI�EHP`NSM�E7K7P�Z�GJadÑ���ÔhM�a�K7C_P�cEÕkÅJ±>EHGÃ¶OG�a � Ù�Ù8Ù_R © M�E�KHCFG[IÁIHi`T´­[T^§_GÃ­JGuKB°�ikM�«4N_T^EHGJI7M�aÝV
K7C_P$g$B$cìT�NFNE­JGJi-T�K7GJM�a�GJI�]_I7P-ZåReª$CFG[I�K7G�«4P�V�g$B$c�G[IhikM�a
�?¶�]FEHP-ZmefGuKHCñÒ ��� Ù8Ùk�Àg¢IÖçBÒ � Ù%ûRÒ � Ù
ikP�­Ã­vi`M�a
��¶�]FEjT�KHG�MOa�ê�R�ª$CFG[IÆILG��`P0T8­Ã­JM�e�I>T�a½P-W�P`a «0T^NFNFGJaE¶dM´³��Ýg¢IÁK7M�NFEHM�ikP�I7I7M�EjIÁTOikEHMOIHI
T�efG[Z�P�EHT�aE¶�P�M´³vNFEHM�ikP-IHI7M�EÁi`M�a
�?¶O]FEjT�K7GJM�abI`Rä��P`EHP�VSeUPmEHP`NSM�E7K>M�]_E��_abZ�G�a?¶OIF³×M�EäÒ�V � VRøFV
� VDÓFV_�_V ö V ÷ T^abZèÒ�Ù�NFE7M�i`P-IHILMOEHI-RFª$CFP&aY]E«m§SP`E#M´³DI7]F§_IHikEHGJ§bP-EHIÁNbP-Eä�Àg G[I>GJa_i`E7P�T�I7P-ZdK7M



wD��a�a��!uå�{g�cH�{j���xvwDbE�Hw{i�uH_Htvx{rS�E��� i�xvi��Hw���r!i��HhH���
uHw#LDg0i�x6��uHwD�#a���a�LDxviì� Ò

0

100000

200000

300000

400000

500000

600000

700000

800000

1 2 3 4 5 6 7 8 9 10

E
ve

nt
 R

at
e

¢

Number of PEs

"ROSS-OPT"
"GTW-WSC"

�a�w�>�Â�Sò]� �E[BS3�ÃQ;S���VWf��B[ktvQ;�6Y%VWS�NCO3Q;fUQ;f¤Z3M�[�a!ceg6�eS�NC�;NCf¯q |;|;| X�O3NCf��¨�vtDa���ô)wD��a!a=j��e�yLaõNCf�\�NC�.VIZ3[BOHwD��a�a6P�N Z3MJZ3M�[�]´[BO3Z{Y´[.S���Q;S3�6NCf��e�H�ñ�BQ;f!�%�;X!S)VIZ3NCQ;f
r8VWf�\�ô,ceL��Æjé�sa!t�õ6NCf!\�NC�.VIZ�[BO�ceL���� O
Y´[BS3�ÃQ;S���VWf��B[�VWO{\�[,Z�[BS3�6NCf�[B\F�ÃS�Q;��£ n�¤�X�O3NCf��ÖQ;Y!Z3NC�6N�öB[B\J�6[B�6Q;S3^�Y´Q�Q;��Y�VWS3Z3N Z�NCQ;f�NCf!���

Ò�Ù�ÙFV
«0T´µYG�a?¶mKHCFP#K7M^KjT´­R«4P-IHIHT´¶�P>NbMONF]E­[T�KHG�MOa�M�W�P-EJÒOR � «4GÃ­�­JG�MOaåR ò ¶OT�G�aÝV�§bM�K7CsÕ�ªÖ¬ T^abZ
� ±ÆcFc�T^EHP#]bILGJaE¶4E7P-W�P-EHI7P#i`M8«4NF]�KjT�KHG�MOaåR
Å�amKHP`EI«4IhM8³�«4P=«4MOE	°ì]FK7G�­�G��-T^K7GJM�aåV�Õ�ªÖ¬ T´­�­JMYi-T�KHP-IHø���Ù � \þM8³�«4P=«4MOE	°�KHMÆ§bP$]_I7P-Z²³×M�E
P`WOP`a°KÝNFEHM�ikP�I7I7G�a?¶_R{ª$CFG[IÀeUTOIÝZ�P`K7P`EI«4G�a_P-ZÆKHMÁ§SP¢PAû�NSP`EHGÃ«4P-aOKjT´­OK7CFPD§bP�I®KhikMOa
�?¶�]_EHT^K7GJM�ak³×M�E
Õ�ªÖ¬�R�\UP-i-T^]_I7P$M´³SK7CFP6­[T^EI¶�PfT8«&MO]Fa°K�M´³v«&P�«4M�EI°mT´­�­�M�i-T�K7P�ZAV�Õ�ªÖ¬ C_T�Z�KHM�§bP�i`M8«4NFG�­�P�Z
I7]_ijCmKHC_T�K¢T2� � §FG�K¢T�Z_Z�E7P�I7I�e$T�I�TXW�T^G�­[T^§E­JP�R � ±ÆcFcmG[IvikMOa
�?¶�]_E7P�ZìefG�K7C sEË y Ì�ÍPÎ¾ÏqÐÃÑ�ÒÆÓ r ÒS�
T^abZ+É v]ow¤�Ê®r ÒS� T�a_Z+� r ö ³×MOE�T´­�­$E7]FabI`R ¬ P�GJa_ikEHP-TOILP=� KHMþikM8«4NSP`a_IHT�KHPÆ³×MOE&K7CFP
T�Z_Z�GuKHG�MOa_T´­SKHGÃ«4P�G�K$eUM�]?­JZ�KHT´µOP#K7M4ikM8«4NF]FK7P�ÕkéJª ³×M�EÖ­[T^EI¶�P`EUNFEHM�ikP-IHI7M�E$ikM�a
�?¶�]FEjT�KHG�MOa_I-R
Å�a�K7M^KjT´­5V^§SPkK®eUP`P`a¯ÙFR ø]è T�a_ZñÒ�R � è PAûYKHEHTJ«4P=«4M�EI°�GJI�T8­Ã­JM�i`T^K7P-ZmM�W�P-EÀefC_T^K�GJIhEHP�Ç°]FGJE7P�Zì§�°
K7C_PmILP!Ç°]FP`a°K7G[T´­åI7G�«m]E­[T�KHM�EfKHM�IL]FN_NbMOELK�MON�K7G�«4GJILK7G[i�NFEHM�ikP-IHI7G�aE¶bRôª$CFG[I6°YG�P�­JZ_I�T¯«0T%û�GÃ«�]E«
«4P=«4M�EI°Á]bI7T8¶�PvM8³YMOaE­�°¨ÒP�P� � \�³×M�EÝK7CFP�Ò!ÙfNFEHM�ikP-IHI7M�EåikMOa
�?¶O]FEHT^K7GJM�aÆT^a_ZÆG[I�­�P�I7I@KHC_T^amC_T´­Ã³
K7C_P¨«4P=«4MOE	°s¶OG�WOP`a2KHM#Õ�ªÖ¬�RA\UP-i-T^]_I7P � ±ÆcFcv×v«4P=«4MOE	°2ikMOa_I7]E«4N�K7GJM�a GJIÆI7GÃ¶OaFG��Si`T^a°KI­Ã°
­JM�eDP-E-V°K7C_PìILG�«m]E­[T�KHG�MOañ«4M�Z�P�­��FKHI�efGuKHCFG�a2T¯ø � §FG�KÁT�Z_Z�E7P�I7I$I7N_T�i`P�R
¬ P aFM^KHP2K7C_T^K�KHCFP Õ�ªÖ¬Ø× I�NSP`E	³×M�EI«0T^a_i`PíZFT�KjTþeUTOI�ikM�­Ã­JP-ikK7P�ZÃM�a T^a ±>EHG�¶�GJa � Ù8Ù�Ù
efG�K7C ö � \õM8³k­JP`WOP=­ÃÈ � i`TOijCFP�R � ±Æc_cv×�NbP-E.³×MOE	«0T�a_ikP2ZFT^KHTóe$T�I0ikM�­Ã­JP-ikK7P�Z.MOaÃT�a cEÕkÅ
±>EHGÃ¶OG�a � Ù8Ù�Ù�efGuKHC�MOaE­Ã° �Õ� \ÃM´³�­�P-W�P=­ÃÈ � RHª$C°]bI`V°K7C_PJ«0T�ijC_G�aFP>]_I7P-Z�§�°ÆÕ�ªÖ¬<CbT�IUILM�«&P
NSP`E	³×M�EI«4T�a_ikPdT�Z�W�T�aOKjT´¶OP�M�W�P-EmKHCFP�±>E7G�¶�GJa � Ù8Ù8Ù½]_I7P-Z ³×MOE � ±Æc_cv×�PAû�NSP`EHGÃ«4P`a°KjI`Rdª$C_GJI
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T�ZFWXT�a°KHT´¶OP�V$CFM�eUP`WOP`E�VDG[I�aFP�¶OT^K7P-ZÃZ�]_PíK7M Õ�ªÖ¬:§bP-G�aE¶ùikM8«4NFG�­JP-Z ³×M�E � � È5§FG�K�T�Z_Z�E7P�I7I
I7N_T�i`Pñç×G5R P�RJVD­�M°T�ZFI#T^abZ½ILK7M�EHP-I#T^abZ½T�Z_Z�E7P�I7I#i`T8­Ji`]E­[T�K7GJM�abI>T�E7P&Z�M�aFP&M�a·� � §FGuKjI�T^a_Z½aFM^K
ø � ê�R
Å�a © GÃ¶O]FE7P¨Ò � V�KHCFP>P-W�P-aOKDEHT^K7P�³×MOED§SM^KHC � ±ÆcFc0T�a_ZÆÕ�ªÖ¬ T�E7P�EHP`NSM�E7K7P�Z�T�IDT�³×]Fabi�K7GJM�a
M´³ÝK7CFPÆaY]E«m§SP`E$M8³ÀNFEHM�ikP-IHI7M�EjIv]_I7P-ZAR��ÁP`EHP�V�eUP��_abZ�T&ILG�«4GÃ­[T^EUNFG[i�KH]FE7P#KHM�efC_T^KfeUTOIDI7P`P-a
M�aýKHCFP¤Ç°]_T�ZýNFEHM�ikP-IHI7M�E�gUB ILP-E7WOP`E�R � ±Æc_c½G[IìI7GÃ¶OaFG��bi`T�aOKI­Ã°�³�T�ILK7P`EìK7C_T�a Õ�ªÖ¬ TOikEHMOIHI
T´­�­@i`T�I7P-I-ReÅ�a0K7CFP#M�NFK7G�«&G��`P�Z�I7P�Ç°]FP-aOKHGJT8­bi-T�I7P�V � ±Æc_c4GJIDM�W�P-E � K7G�«&P�I�³�TOI®KHP`E�R���P`EHP�V°§SM^K7C
Õ�ªÖ¬ T^a_Z � ±ÆcFcv×AP-W�P-aOKmIHijCFP�Z�]E­JP`EjIÆC_TXW�P4§SP`P`aóEHP-Z�]bikP-Z KHM2M�aE­�° I7]FNFNSM�E7KmILP!Ç°]FP`a°K7G[T´­
PAû�P�ik]�KHG�MOaåR ò ­�­ôÕkéJªÆVy³×MOIHI7GÃ­�ikM�­Ã­JP-ikK7GJM�as³×]_a_i�KHG�MOa_T´­JGuKB°2CbT�I#§bP-P`aýI®KHE7GJNbP�Z TXe$T�°�R�®vWOP`a°KHI
T^EHP�i`M8«¯«4GuK7K7P�Z.T�I&I7M°MOaùTOIìKHCFP=°�T�E7P�NFE7M�i`P-IHILP�ZARþBDMOa_I7P�Ç°]FP`a°KI­Ã°OVhK7CFP�M�a?­Ã°þZ�G�	SP-E7P-a_ikP
§SPkK®eUP`P`aóKHCFP-I7P�K®eUM½T�E7P4KHCFP=°óe$T�°½GJa�efCFG[ijCþP-T�ijC�I	°�I®KHP=« «0T^aFGJNF]E­[T�KHP-IìG�KHI&ikMOE7P�Z_T�KHT
ILK7EH]_i�KH]FE7P�I`R ò IDNFEHP`WYGJM�]_I	­Ã°&Z�P-IHikEHGJ§bP�ZAV � ±ÆcFc&G�«4NE­JP=«4P`a°KHIUT�§SM^K7K7M8«äÈx]FNåV°NbMOG�a°KHP`E	È5§_TOILP�Z
Z�P�ILG�¶�a2efCFG[ijCs³�TOikG�­�G�KHT^K7P-IÁ§bP`KLKHP`EÆZFT�KjTU­�M�i-T´­JGuKB°OR6¬ P�§bP�­�GJP`WOP�K7CFG[I>G�a_i`E7P�T�I7P�G�a�­�M�i`T8­�G�KB°dGJI
K7C_Pìi`T^]bILPk³×M�E$KHCFP�GJa_ikEHP-TOILP#G�a�NSP`E	³×M�EI«0T^a_i`P#M�WOP`E6Õ�ªÖ¬�R
© M�E&KHCFPñ«�]E­�K7GJNFE7M�i`P-IHILMOEmEH]Fa_I-V � ±ÆcFcþG[I4T^§E­JP�KHMýIHi`T8­�P�K7MóT I7NSP`P-ZF]FNùM8³ ö R � MOa Ò!Ù
NFEHM�ikP-IHI7M�EjIDT�a_Z�i`M�a_I7G[I®KHP`a°K	­�°�M�]FK7NSP`E	³×M�EI«4I6Õ�ªÖ¬ G�a�P-W�P`EI°�i`TOILPOR�ª$CFP²ÓìN_E7M�ikP�I7I7M�Efi-T�I7P
G[ImefCFP-E7P�K7CFPñ­JT�E	¶OP-ILK²¶OT�NþG�a.NbP-E.³×MOE	«0T^abikP�M�i`i`]FEjIm§SPkK®eUP`P-a � ±ÆcFcþT^abZèÕ�ªÖ¬�Rj�ÁP`EHP�V
� ±ÆcFcóG[I � K7G�«&P�I�³�TOI®KHP`E�K7C_T�aðÕ�ªÖ¬�ReÅ�a�K7C_P�Ò�ÙíNFE7M�i`P-IHILMOEmi`TOILPOV � ±ÆcFcþGJIÆÒ�R �2K7G�«4P-I
³�T�ILK7P-E$K7C_T�a�Õ�ªÖ¬�R
© GJa_T8­Ã­�°�V�eDP�MO§_I7P`EHW�PhG�aÆKHCFP�«m]?­uKHG�NFEHM�ikP�I7I7M�Eåi-T�I7P-I-V!Õ�ªÖ¬Ø× IåN_T�ELKHGuKHG�MOaFP-Z#§F]
	@P`EÀI7ijCFP�«4P�Ñ:Ò � Ô
Z�MYP-I>aFM�KÆT�NFNbP�T^E>K7Md§bP4TU³�TOi�KHM�E#M�a2KHCFPU±>EHG�¶�GJa � Ù�Ù8Ù�T�EHijCFG�K7P�i�KH]FE7PORkª$C_GJIÆIHijCFP=«4Pme$T�I
M�EHG�¶�GJa_T´­�­Ã°&Z�P-I7G�¶�aFP�Z4K7M&TXW�M�G[Z�K7CFP`ÚB³�T8­JI7P�Û�I7C_T�E7GJaE¶ìM8³D«&P�«4M�EI°�N_T8¶�P�IvM�a�K7CFP 3 c � ò ���RÈ
B ò B'�F® ILC_T�E7P�Z�È)«&P�«4M�EI°U«m]E­�K7GJNFEHMYi`P-IHILMOEÁI	°YILK7P�«�RÖª$C_Pä±>E7G�¶�GJaD× IfZ�G[I®KHE7GJ§F]�KHP-Zs«4P=«4MOE	°
G[I�MOE	¶°T^aFG��`P�Z ikM8«4NE­JPkKHP=­�° Z�G�	@P`EHP`a°K�T^a_Z N_E7M�WYG[Z�P-I�ILNSP-i`GJT8­�G��`P�Z C_T^EjZ�e$T^EHPíIL]_NFNbMOELKñ³×M�E
«4P=«4M�EI°�N_T8¶�P�«4GÃ¶OEHT^K7GJM�a Ñ � Ù�ÔxR � ±ÆcFc�M�aE­�°�]�KHGÃ­JG��`P-IÁT0ILGJaE¶8­JPk³×E7P-P�NbMYM�­åM´³H«4P=«4M�EI°�T^abZ
K7C_MOI7P�§F]
	@P`EjIfi`T^a�§SPìILP-a°KfK7M�T^a�°�N_E7M�ikP�I7I7M�E�VYefCFG[ijC�MOa�KHCFP 3 c � eUM�]E­[Z�i-T^]_I7PìTä¶�EHP-T^K
Z�P�T´­fM´³F³�T´­[ILP2I7C_T^EHG�a?¶_R � ±ÆcFc@V�C_M�eDP-W�P`E�V�M�aùK7C_P�±>EHG�¶�GJa � Ù�Ù8Ù T^NFNSP-T�EHImK7MþIHi`T´­JPdeDP�­Ã­
T^abZýZFM°P�IÆaFM^KmT�NFNSP-T^EÆKHM2IL]
	@P`E�³×E7M�«8]FaFaFP�ikP�I7IHT^EI°s«4P=«4M�EI°�«0T^a_T8¶�P�«&P-a°KÆM�WOP`EHCFP-TOZFI-R
¬ýPÁ§SP=­JG�P-W�PÁP=þ�ikGJP`a°K-V°C_T^EjZ�e$T^EHP�T�IHILG[ILK7P-Z4NbT´¶�PF«&G�¶�EjT�KHG�MOa0ikM8«�§FGJaFP-Z0efG�K7C�K7CFP#Z�G�EHP-ikK7MOE	°
§_TOILP�Zdi-T�ijCFP=Èxi`M�CFP-E7P-a_ikP�T�a_Z#«4P=«4M�EI°�NFEHPAÈ�³×PkKjijCFGJaE¶0GJI>T´­�­�M�efGJaE¶ � ±ÆcFc�K7M�TOijCFGJP`W�PìIHi`T8­:È
T^§?­�P�NSP`E	³×M�EI«4T�a_ikP�efGuKHCFM�]FK�C_TXWYG�aE¶½K7MóEHP-I7M�E7K�KHM «4M�EHP�ikM8«4NE­JPAûù§F]
	@P`EU«0T^a_T8¶�P�«&P-a°K
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ª$CFP¢G[Z�P-TÁM´³ 3 P-E7aFP�­Og¢E7M�ikP�I7I7P-IåGJIÀW�P-E	°k«m]_ijC�T´µYG�aìK7M�KHCFPU]_ILPDM´³_i=­�]_ILK7P-E7GJaE¶ÁTOIÝEHP`NSM�E7K7P�Z
GJaèÑ:ÒOVyÓ�V�Ò � ÔxV@T^a_Z Ñ � ��ÔxRJ±>]FEÁT�NFNFEHMOTOijCåVFCFM�eUP`WOP`E�VFGJI>Z�G�	SP-E7P-aOK>G�a�KHC_T�K#GuKÁG[I#T�KLKHP=«4N�KHG�aE¶
K7MþEHP-ZF]_ikP`³×MOIHI7GÃ­�i`M8­�­�P�i�K7GJM�a M�W�P-E7C_P-T�Z_I`R � M�EHP`M�WOP`E�V 3 g¢IdV$]FaE­JGÃµOPdK7CFP�KB°YNFG[i`T8­f]_ILP2M8³
iA­J]_ILK7P-EHI-V�T^EHP�aFM^K0IHijCFP-Z�]?­�P�ZóG�a.K7CFPÆ³×M�EHeUT�EHZþi`M8«4NF]�KjT�K7GJM�a�T�a_ZþEHP=«0T^GJa�N_TOI7I7GJW�P0]Fa°K7G�­
EHM8­�­�§_TOiWµ0M�EÖ³×M°I7I7GÃ­åi`M8­�­�P�i�KHG�MOadi`M8«4NF]�KjT�K7GJM�abIfT^EHP>EHP�Ç°]FGJE7P�ZAR
ò ZFZ�G�K7GJM�abT´­�­Ã°OV�efC_GÃ­JP�­JM�e «4P=«4MOE	°>]�K7G�­�G��-T^K7GJM�a�G[IåP=ûYNSP`EHG�«&P-a°KHT´­�­�°>Z�P�«&MOa_ILK7EjT�K7P�ZAV�eDPvZ�M
aFM�K�i`M�a_I7G[Z�P`E 3 gDIÝKHMÆ§bP�T�a&TOZFT^N�KHG�WOPfT^NFNFEHMOTOijC�K7M�«4P=«4MOE	°�«0T�a_T´¶OP=«4P`a°K-V^TOI�Z�P-IHikEHGJ§bP�Z
§�°èÑ ÷ Ô�T�a_ZdÑÃÒ�Ù%Ô5R 3 gDIÁG[IÆT�ILKHT�KHGJi&T^N_NFE7M°T�ijC�KHC_T�K�T^NFNSP-T�EHIÁK7Mñ°YG�P�­JZ ILG�«4GÃ­[T^E#E7P�Z�]_ikK7GJM�a_I
GJa`«4P�«&MOE	°�E7P!ÇO]_G�EHP=«4P`a°KjIDefC_P`a2ikM�«m§FGJaFP-Z�efG�K7C2T^a�PAþ�i`G�P-aOKFÕkékª T8­Ã¶OM�EHGuKHCE«�R
Å�aóTOZFZ�G�K7GJM�a K7MæÚLMOa�È5K7CFP=È3ý?°�ÛÆ³×MOIHILG�­vikM�­Ã­JP-ikK7GJM�aåV�±>NFK7G�«&G[ILK7G[i © MOIHI7GÃ­DBDM�­Ã­JP-ikK7GJM�aæç�± © BÖê
C_TOI$§bP-P`a2EHP-ikP-a°K	­�°�NFEHM�NSMOI7P-ZåÑ ø � Ô5RG��P`EHP�V
�Àg I®KjT�KHP-I$CFG[I®KHM�EHG�P�IfT^EHPk³×MOIHILG�­åikM�­Ã­JP-ikK7P-ZdP�T^EI­Ã°
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Å�a.KHCFGJI4NbT^NSP`E�VvK7C_PíZ�P-I7GÃ¶OaùT�a_Z.G�«4NE­JP=«4P`a°KHT^K7GJM�a M´³ÆT½aFP-e ª$G�«4P#¬ýT�E7N I.°�ILK7P=«*GJI
NFEHP-I7P`a°K7P�ZARHÅxKfGJI$I7CFM�efa�KHC_T�K$K7C_GJI$I	°YILK7P�« ¶�P-aFP`EjT�KHP-IDPAûFikP�­Ã­JP`a°K$NbP-E.³×MOE	«0T�a_ikP>]_ILGJaE¶&M�aE­�°
K7C_Pä«4GJaFG�«4T8­¢T�Z_Z�GuKHG�MOa_T´­H«4P=«4MOE	°2EHP�Ç°]FGJE7P�Z2KHM�I7]_ILKHT�G�aýPAþ�ikGJP`a°K�M�NFK7G�«&G[ILK7G[i�P=û�P-ik]FK7GJM�aåR
ª$CFG[IÁC_GÃ¶OC�È5NSP`E	³×M�EI«0T^a_i`P�V�­�M�eÖÈ)«4P=«4M�EI°�I	°�I®KHP=« GJI�K7CFP&EHP-I7]E­uK>M´³¢ikM�«m§FGJaFGJaE¶�I7P`WOP`EjT´­{µOP=°
K7P�ijCFaFG[i`T8­AG�aFa_M�WXT^K7GJM�a_I�·
, NbMOG�a°K7P-E.Èx§_TOILP�ZAV�«&M�Z�]?­JT�EfGÃ«4NE­JP=«4P`a°KjT�K7GJM�a`³×EjT´«4P`eUM�EIµ@V
, © ]%ó®G�«4M^K7M�× IJÕkéJª T´­�¶�M�EHG�K7CE« ÑÃÒ�ø�ÔxV
, E7P-W�P`EjI7P>ikM�«4NF]�KHT^K7GJM�aåVbT^a_Z
, K7CFP�]_I7PÆM´³.-¯ÊAÄ;ºvÊA»0/ÖÄ	¹�¿WÊAïWïAÊAï%Ï1-2/�ï�Ð�R
ÅxKDe$T�IvI7CFM�efa&K7C_T^K 3 g¢I�­�M�eUP`E�³×M°I7I7G�­bikM�­Ã­JP-ikK7GJM�a4M�W�P-E7C_P-T�Z_Ih§
°4T´¶�¶�EHP=¶°T�K7GJaE¶#NFEHMYi`P-IHILP�Z
P`WOP`a°K¯­�G[I®KjI`Rèª$C_GJI4T�I7NSP-i�K0T´­�­JM�e�I�³×MOIHI7GÃ­fikM�­Ã­JP-ikK7GJM�aþKHM §SP2Z�M�a_P�efG�K7Cð¶�EHP-T�KHP`E²³×E7P!ÇO]_P`a�È
iA°OVSK7CY]_Ik­�M�eUP`EHGJaE¶0K7C_P�M�WOP`EjT´­�­D«4P=«4M�EI°�aFP-i`P-IHI7T�E	°�K7M�IL]bI®KjT^GJa½I®KjT^§E­JP�V@P=þ0i`G�P-a°K#N_T�EHT8­Ã­JP=­
PAû�P�ik]�KHG�MOaåR
Å�a0K7CFP#NSP`E	³×M�EI«4T�a_ikP>Z�P=«4M�abI®KHEHT^K7GJM�aåVOK®eDM�T^NFNE­JG[i`T�KHG�MOa_IUT^EHP�]_I7P-ZR·�gUB$c�T^a_Z�TmN_T�KHCFM´È

­JM8¶�G[i`T8­�I.°Ya°K7CFP`K7G[i&eDMOE	µ�­JMOT�Z�«&M�Z�P�­
V�ÄÖ/�å6$Cæ¶çE�åT�a_ZíK®eUM�Z�G�	@P`EHP`a°KìN_T�EHT8­Ã­JP=­�i`M8«4NF]�KHG�aE¶
NE­[T�K	³×M�EI«4IÁT^EHP#]bILP�ZR·ôÇ°]_T�ZdNFEHM�ikP�I7I7M�EfgUB I7P`EHW�P`EfT�a_Z�K7CFP�c?ÕkÅ6±>EHGÃ¶OG�a � Ù8Ù8Ù_R © MOE�gUB$c@V
G�K&e$T�I&ILC_M�efaþK7C_T^K � ±ÆcFcþGJI4T½IHi`T8­JT�§E­JPñª$G�«&P`¬óT^EHN.I.°�ILK7P�« K7C_T^K&G[I�i-T^N_T�§E­JP�M´³#Z�PAÈ
­JG�WOP`EHG�aE¶2C_GÃ¶OCFP`EìNSP`E	³×M�EI«0T^a_i`P4]_ILGJaE¶�­JG�KLK	­JP�MON�K7G�«4GJILK7G[iU«4P=«4M�EI°�R © MOEìEjgC�k±ä�ÀQmV � ±Æc_c
Z�P�«&MOa_ILK7EjT�K7P�I�KHC_T�K$P`WOP`a0]Fa_ZFP`EUC_T^EjILC�E7M�­Ã­J§_T�iWµ&T^a_Z¤«&P�«4M�EI°¨­JGÃ«4G�K7P�Z�ikMOa_Z�G�K7GJM�a_I-V�¶�MYM�Z
I7NbP-P-Z�]FNbIUT�E7P>M�§�KjT^GJa_T^§?­�PORHª$C_P-I7P>ijC_T�EHTOi�K7P-E7G[ILK7G[i`I�«0T8µ�P � ±ÆcFc�T^a�G[Z�P�T´­AI.°�ILK7P�«ù³×M�EU]_ILP
GJa`­[T^EI¶�P=ÈxIHi`T8­�P>aFPkK®eUM�EIµYG�a?¶&I7GÃ«�]E­[T�K7GJM�a`«4M�Z�P=­[I`R
Å�a EHPAÈxPAûFT´«4GJaFGJaE¶0K7C_P&NSP`E	³×M�EI«0T^a_i`P&Z_T�KHT¤³×E7M�« T�CFGÃ¶OCFP`Ek­JP`W�P�­
VAG�KìT^NFNSP-T�EHIÁK7CbT�K�­�M�eÖÈ

«4P=«4M�EI°.]FK7G�­�G��-T^K7GJM�a T^abZÃCFGÃ¶OC�ÈxNbP-E.³×MOE	«0T^abikP2T^EHP2aFM´È)­JM�aE¶OP`EU«m]FK7]_T8­Ã­�°ùP=ûFiA­J]_ILGJW�P2N_CFPAÈ
aFM�«&P-aFM�a�M�aÆª$G�«4PF¬óT^EHN�I.°�ILK7P�«4I-V°§F]�K$G�a_ILK7P�T�Z�i`M8«4NE­JP=«4P`a°K$M�aFP#T^aFM�K7CFP-E-R�±>a0KHMYZ_T�°YI
T´­�«4MOILK�GJa
�_aFG�K7P�­Ã° ³�T�ILKÆ«4G[ikEHM�NFEHM�ikP-IHI7M�EjI`V¢K7CFP N_T^EjT´­�­�P�­ÁI7GÃ«�]E­JT^K7MOE0K7C_T^KðÚLK7M�]bijCFP-IIÛ K7CFP
­JP-T�ILKìT´«4M�]_aOK�M8³�«4P=«4M�EI°2efG�­Ã­vP=û�P-ik]FK7P&K7CFP¯³�TOI®KHP-ILK-R © MOE#K7CFP0P=ûYNSP`EHG�«&P-a°KHI�ikMOa_Z�]_ikK7P�Z
GJa�KHCFGJIfILK7]bZ�°�V � ±ÆcFcèÚ®KHM�]_ijCFP�ZEÛ¨«m]_ijCñ­�P�I7IÖ«4P=«4MOE	°4KHC_T^asÕ�ªÖ¬ Z�]_P>KHM4GuKjIfI®KHE7]_ikK7]FEjT´­
T^abZ½G�«4NE­�P�«4P`a°KHT^K7GJM�aýM�EI¶OT^a_G���T�K7GJM�aÝR�¬ P�T�a°K7G[ikGJN_T�KHP�KHCFP&K7EHP`a_Z M´³�«4P=«4M�EI°í]�KHGÃ­JG���T�KHG�MOa
Z�P`K7P`EI«4G�a_G�aE¶�I	°YILK7P�« NbP-E.³×MOE	«0T^abikPìKHMdi`M�a°K7GJaY]FPm]_aOKHGÃ­�a_P`e T�EHijCFG�K7P�i�KH]FEHT8­ÀT�a_Z½I7M´³{K®e$T^EHP
K7P�ijCFaFG�Ç°]FP-IfT�E7P�Z�P-W�P=­JM�NSP-Z�K7CbT�K�§FEHP-T8µYI$Z�M�efa�K7C_PsÚ.«4P=«4M�EI°�e$T´­�­�Û_R
Å�aóT�aýT^KLKHP=«4N�K�K7M2EHP-ZF]_ikP&K7C_P0a°]?«m§SP`E�M´³fI	°YILK7P�«0IÆN_T^EjT´«4PkKHP`EjI`VAeUP0C_TXWOP&T�ELKHG��bi`GJT8­:È

­�°Æ­JG�aEµOP-Z�Õkékª i`M8«4NF]�KjT�KHG�MOa�T�a_Zñ³×MOIHILG�­Ýi`M8­�­�P�i�K7GJM�a`³×EHP�Ç°]FP-a_iA°�K7M Ú.­JMYM�N_IIÛ�K7CFEHM�]?¶�C�K7CFP
«0T^GJa&IHijCFP�Z�]E­JP`EhWYGJT>K7C_P sEË y�Ì�Í!Î¾ÏqÐÖÍhÒÆÓbNbT^EjT´«4PkKHP`E�R{ª$CFG[IhN_T^EjT´«4PkKHP`E�V�G�abikM�a´ó®]Fa_i�KHG�MOa�efG�K7C
É v]ow¤�Ê V_T´­[I7M4ZFPkK7P-E	«4GJaFP-IÁCFM�eì³×EHP�Ç°]FP-a°K	­�°�KHCFP�G�abikM8«4GJaE¶U«4P-IHI7T8¶�P�I6ÇO]_P`]FP�I�T^EHPsÚLNSM8­�­�P�ZEÛFR
ª$CFPfNSP`E	³×M�EI«0T^a_i`P$Z_T�KHT�I7CFM�e�I�KHC_T�K�«4M�EHPÖ³×EHP�Ç°]FP`a°K�NSM8­�­�GJaE¶�M´³@KHCFP-I7P�Ç°]FP`]FP�I�i`T�aä¶OE7P�T�KI­Ã°
GJa_ikEHP-TOILP4ILG�«m]?­JT^K7M�EÆP=þ0i`G�P-a_iA°½efCFP`aýK7C_P0E7M�­Ã­J§_T�iWµ�NFEHM�§bT^§FG�­�G�KB°íG[IÆCFG�¶�CåR¯Å�aýK7CFPä³×]�KH]FEHP�V
eUP>eUM�]E­[Z¤­JG�µ�P#K7M&PAû�NE­JM�EHPÁKHCFP�Z�P-i`M�]FN?­�GJaE¶&M´³HÕkékª T�a_ZU³×M°I7I7GÃ­Ai`M8­�­�P�i�K7GJM�adikM�«&N_]�KHT^K7GJM�a_I
³×EHM8« KHCFP-I7P�N_T^EjT´«4P`K7P`EjI$T^a_ZdGJa_ILK7P-TOZ`«4T8µ�P#K7C_P=« i`M8«4NE­JPkKHP=­�°�Z�P-NbP-a_Z�P`a°K�MOa�KHCFPìTXW�T^G�­:È
T^§_GÃ­JGuKB°�M´³e«&P�«4M�EI°�R�±>]FEf§SP=­JG�P=³�GJI$KHC_T�KÁI7G�«m]E­[T�KHM�EfNSP`E	³×M�EI«4T�a_ikP#efG�­Ã­ÀG�a_i`E7P�T�I7PF³×MOE6­�M�eUP`E
sEË y�Ì�ÍPÎ¾ÏqÐÃÑ�ÒÆÓ�T^a_ZØÉ v]ow¤�Ê I7PkK7K7GJaE¶OIfM�WOP`EUefC_T�K�CbT�I$§SP`P`a�NFEHP-I7P`a°KHP-Z�CFP`EHP�R
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