
� �������	�
������
��������������������������	���! #" �$�����&%'��(

)

(*��+,(*�
�-�-�
�����/.0�1 �23�,(*45���	+

687

9�:�;�<>='?@=BABCD;�9FEHG89FIKJMLN9FOPAKCD9RQTSB9FOVUXWKYZJM=F[\Q]AKU>^N;�_`='OaUcbedB?�[fSXA

g

O>^ih 9FOB[M9@jkWlCD9F?�;�L�A

g

bemonK=FQ

6

9o9RJ\[f=BAcpk;�qo[MOVrs;�;

tvu]wyx>zF{}|•~>€D•Z‚exoƒ�„…{}wy‚e~i{

†

ƒ�~>‡ˆƒ�‰Š{}‚T„Z‹8~>|•Œ•‚T„}‰…|Ž{••

†�‘�’”“�•Z–—†

ƒ�~R‡ˆƒ�‰Š{}‚T„ˆ˜>‹Z™

šˆ›'œ�•'žeŸož� @¡iœ•¢�£•£X !¡i¢�¤•¥'¢�¦X $§•¨�©�Ÿcª�¥X �¡'¢eŸ>œi§l ¬«•¢•¢•­•ª]ž� @­]œ]œ�®>¯�°i¨]¢eŸF±s²³­•ž�¦R¨•§l²Šži¨�²`›�®

´
µX¶e·e¸�¹oº�·]»D¼ ‚�ƒ�„}€]zR‚�{}½>ƒ�{8‡ezR„…„}‚T~'{}¾Ž•!¿R‚eŒ]‚e¾•u]xc‚ˆ¿�‰…u�ÀM{³ÁÂƒ�„}‚�ÀM„Ãƒ�wy‚NÁÂu�„}Ä'‰ÅÀfu�„

ƒ�‡T{}|•Œ•‚�ƒ�~>¿�xR„}u�€�„Ãƒ�wyw
ƒ�Æ>¾•‚1~R‚T{³Ávu�„}Ä'|•~>€D¿Ruk~Ru�{ÇxR„}u�Œ'|È¿R‚”ƒ�{…„}z>¾Ž•,€]‚e~R‚T„}|•‡�ƒ�xRÉ

xF„}u•ƒ�‡Ã½Ê{}u¬{}½>‚!¿R‚eŒ]‚e¾•u]x>wy‚T~'{ˆ˜X¿R‚exR¾Èuˆ•Fwy‚e~i{ˆ˜Pƒ�~o¿aw
ƒ�~oƒ�€]‚ewy‚T~'{Du�ÀZ‰…‚T„}Œ'|È‡T‚e‰eË

Ì

zF„…{}½>‚T„}wyu�„}‚]˜i‡ezF„…„}‚e~i{Â‰Š•F‰Š{}‚ewy‰*ƒ�„}‚8{••RxR|•‡ˆƒ�¾•¾Ž•y{Ãƒ�„}€�‚T{}‚ˆ¿,ƒ�{Çƒ�xoƒ�„…{}|•‡ezR¾Èƒ�„*¾•‚eŒ•‚T¾

u�ÀK{}½R‚ÇxR„}u]€�„Ãƒ�wyw
ƒ�Æ>¾•‚Ç~>‚T{•ÁÂu�„}Ä'|•~>€�¿F‚e‰…|•€]~
‰…xoƒ�‡e‚�ÍÎ‚]Ë €RË'ƒ�{Â¾•uˆÁ*É•¾•‚eŒ]‚e¾Î˜i|•~RÉ`Æoƒ�~o¿K˜

x>ƒ�‡ÃÄ•‚T{�ÀMu�„…ÁÂƒ�„Ã¿R|•~R€RÏ�u�„Pƒ�{X½>|•€]½FÉ`¾È‚TŒ•‚e¾i‰…|•€]~>ƒ�¾•|•~>€iÐÑƒ�~o¿>Ò�u�„sƒ�{PƒÇxoƒ�„…{}|•‡ezR¾Èƒ�„X½>ƒ�„Ã¿FÉ

ÁÂƒ�„}‚*x>¾Èƒ�{…Àfu�„}w�Ë�Ó•~Dƒ�¿>¿F|•{}|•u�~l˜�wyu]‰Š{X‚NÔR|•‰Š{}|•~>€Zƒ�xRxR„}u•ƒ�‡N½R‚e‰e˜�ÁÇ½>|•¾•‚v{}½>‚N•�w
ƒˆ•”ƒ]¿FÉ

¿'„}‚e‰…‰�{}½>‚P|•~>|Ž{}|Èƒ�¾BÕ}Ö�×eØÑÙ�Ú'Û…Ü�ÝÎÞßÖ�×1u�À>‰Š•F‰Š{}‚ewy‰e˜T~>‚e€�¾•‚e‡T{P¿'•R~>ƒ�wy|•‡ÂÛ}à³‡Tu]~Rá>€]zF„Ãƒ�{}|•u]~

u�ÀR„}zR~>~>|•~R€Â‰Š•F‰Š{}‚ewy‰eËˆÓ³~1{}½R|•‰lx>ƒ�xc‚T„lÁÂ‚sxR„}‚e‰…‚e~i{�ƒÂ„}‚Tâo‚e‡N{}|ÈŒ]‚s‡Tu]wyxcu]~R‚e~i{…É`Æoƒ�‰…‚e¿

ƒ�x>xR„}u]ƒ�‡Ã½V{}½oƒ�{ãƒ]¿>¿'„}‚e‰…‰…‚e‰�{}½>‚e‰…‚y¾•|•wy|Ž{Ãƒ�{}|•u]~R‰eË
¼

‚y‰…½>uˆÁä½>uˆÁåu]zR„�ƒ�x>xF„}u•ƒ�‡Ã½

|•‰8ƒ�x>xR¾•|È‡eƒ�Æ>¾•‚ãƒ�{8ƒ�¾•¾Ñ‰Š•F‰Š{}‚ewæ¾•‚eŒ]‚e¾•‰e˜c‡ˆƒ�~@Æc‚�ƒ�x>xR¾È|•‚ˆ¿�|•~�½R‚T{}‚T„}u�€]‚e~R‚eu]zR‰8½>ƒ�„Ã¿FÉ

ÁÂƒ�„}‚
‚e~'Œ'|•„}u�~>wy‚e~i{}‰ãÍÎ‰…xc‚e‡e|Žáo‡ˆƒ�¾•¾••i˜�‡eu]wywyu'¿F|Ž{³•$çètèÉ•Æ>ƒ�‰…‚ˆ¿¬„}u]zF{}‚T„}‰�ƒ�~o¿$~>‚T{…É

Ávu�„}Ä�xR„}ui‡T‚e‰…‰…u�„…É`Æoƒ�‰…‚ˆ¿�„}u]zR{}‚N„}‰ÃÐN˜sƒ�~o¿�‰…zRx>xcu�„…{}‰ãÆcu�{}½a|•~>|Ž{}|Èƒ�¾*‡eu�~Rá>€]zR„Ãƒ�{}|•u]~

ƒ�~o¿!¿'•F~oƒ�wy|•‡Å„}‚e‡eu]~Fáo€�zR„Ãƒ�{}|•u�~lË
¼

‚Z‚e‰…xc‚T‡e|Èƒ�¾•¾Ž•@ƒ]¿R¿F„}‚e‰…‰*{}½R‚1¾Èƒ�{…{}‚T„Åxcu]|•~i{ˆÏ'ÁÂ‚

‰…½Ru�Á�{}½>‚ÅŒF|Èƒ�Æ>|•¾•|•{••yu�Àlu]zF„Çƒ�xRxR„}u]ƒ�‡Ã½,|•~¬Íf„}‚�Ð³‡eu�~Rá>€]zR„}|•~R€ã‰…‚T„}Œ'|•‡e‚e‰vu]~,ƒ�~
Ó³~i{}‚e¾

Ó•é1ç

’�ê�ë�ë

~>‚T{•ÁÂu�„}Ä,xF„}ui‡e‚e‰…‰…u�„…É•Æ>ƒ�‰…‚ˆ¿!„}u�zR{}‚T„ˆË

ì í>îÅïcðBñ”òãó�ô�ïBõ}ñÅî

g

J\^NdB9RIBöFd÷LN[MöFOB[\ølb�=FO>^�ùBQN9RöFQT;�LTL1dK=FL�nl;�;�Oa?@=RSc;,[MO�ùBQT9FöFQe='?�?@='nKJ\;kOB;�^}ú89RQNmo[MOBöKABOoIcû

?!;�QN9RIKL8QN;]LÃ;]='Qebed¬bedK='JMJ\;�OBöF;]LÅQT;�?@=F[\OPWoü…O5ùK='QN^N[fb�IBJf='Q]AR^NdB;�QN;DQN;�?@='[MO$[M?!ù�9FQN^T=FO>^Z[fLNLNIB;]L

b�JMIKL}^T;�QT;�Sý=FQN9RIBOKSÿþ��������	��

�	�����������Ê=FOKS���������

���������������iW! ÇQT9FöFQe='?�?@='nKJ\;�OB;�^}ú89RQNmo[MOBö

LÃ<cLÃ^N;�?@L1?�IKL}^”n�;ydB[MöFdBJM<$b�9ROcøKöRIBQT=FnBJM;D=FOKSXAB?�9FQT;�9iqR;�Q]AFQTIBOcû³^N[M?�;yQN;]b�9FOBøKöFIBQe='nKJ\;RAF^T9

?!;�;�^kQN;�">IB[\QT;�?�;�OR^eL�_ß9RQySc<oOK='?�[fb
øKOK;�ûŠöFQe='[MOB;�S�Sc;�ùBJM9i<>?�;�OR^]A$#�%'&)(!9Rùl;�QT='^N[M9FOPA�?@='Ocû

='öF;]S&LN9'_Î^}ú1='QT;$;�qR9FJMIc^N[M9FOsAvSc<oOK=F?�[Mb*">IK='JM[\^}<�9F_DLN;�QTqo[Mb�;,+�-ã9oU�.�='OKS QN;]LÃ9RIBQTb�;¬?@='Ocû

='öF;�?�;�O>^�AB=FOKS	b�9FOBøKöFIBQe='nKJ\;kLÃ;]b�IBQT[\^}<0/21�3�4ŠWKUo[M?![MJf='QTJ\<RAc^NdB;]LÃ;yLN<cL}^T;�?@L”?,IlL}^�n�;y;�=RLÃ[MJ\<

Sc;�ùBJM9i<R=FnBJM;V[MOýb�9R?�ùBJ\;�&XAÅ?,IKJÈ^T[ÈûŠùBQT9FöFQe='?�?�[MOBöÊJf='OKöFIK=FöF;FA*?�IBJ\^N[\û³9Rùl;�QT='^N[MOBö&LÃ<cLÃ^N;�?VA

='OKSÊ?,IBJ\^N[\ûŠdK='QeScú1='QT;,ùBJf=i^N_ß9FQT? ;�Ooqo[\QT9FOK?!;�O>^TL�AÑ=FOKSa9FE�;�Qk^NQe='OKLNùK=FQN;�OKb�<�='OlS÷ù�9FQN^T='û

nB[\JM[\^}<$ú”[\^NdB9RIc^�LN=Rb�QT[Èø�b�[MOBö�ù�;�QN_ß9FQT?@='OKb�;FW

ü…O QN;]b�;�O>^¬<R;�='QeL@LN[\öROB[Èø�b�='O>^¬ùBQT9FöRQN;]LNL!dK=RL@n�;�;�O ?@=RSc;a[MO ^NdB;÷SB;�LN[\öRO =FOKS [M?�û

ùBJ\;�?�;�O>^T='^N[M9FO&9F_�öF;�OB;�QT[MbÊþ��'5768�������)�:9;����<���=5LÃ<cLÃ^N;�?�LÃûŠnBIB[MJMSc[MOBöÊ?!;�^NdB9cSc9RJ\9RöF[M;�L>+ß;FW öKW

/ j!?�üA@�pB/21C1�4ŠA�Dãùl;�O�G!DFEG/21�H�4ŠAPpkOB[È^I/J1LK'4J4M.ãú”dB[fbedPAPn�;�b�=FIKLN;!9F_8^TdB;�[MQ
;�?!ùKdK=FLN[MLk9RO

øKOB;�ûŠöFQe='[MOB;]S!b�9FOcølöFIBQe='nB[MJM[È^}<RA'QN;]b�9ROcøKöFIKQT=FnB[\JM[\^}<FA'='OlS@LÃ<cLÃ^N;�?�dB;�^N;�QT9FöR;�OB;�[È^}<RA'dK=•qR;”[\Ocû

^N;�QT;�LÃ^N[MOBöy[M?�ùBJ\[fb�='^N[M9FOKL�A'úZ;”nl;�J\[M;�qR;FAF_ß9FQÇùBQT9FöRQT=F?�?�=FnBJM;8OB;�^}ú89RQNmo[MOBöDQN;]LÃ;]='QebedPW'Y1=FLN;�S



ê NPO

uy‹Z‚T•'ƒ�w
ƒ�‚N{Zƒ�¾ÎË

9FO�^NdB;]LÃ;@9RnKLN;�QTq•='^N[M9FOKL�AÑú8;�dK=•qR;�[\OB[\^N[f=i^T;�S =VùBQT9'Q};]bˆ^k^NdK='^
[ML,=i^Ã^T;�?�ùc^T[\OBöa^N9�='ùBùKJ\<

b�9F?�ù�9FOB;�O>^ÃûŠnK=FLN;�S$ùBQN[MOKb�[\ùBJM;�L”^N9�ùBQT9FöFQe='?�?@='nKJ\;DOB;�^}úZ9FQTmo[\OKö,;�Ooqo[MQN9ROB?�;�O>^TL�W

R

;�QN[Mqo[\OBö$_ßQN9R? ^NdB[fLDùBQN9	Q};�b�^�AB^TdB[fLãùl='ù�;�QDùBQN;]LÃ;�O>^TL�^NdB;�Sc;�LN[MöFO÷=FOKS�[M?!ùKJ\;�?!;�O>^T=iû

^N[M9FO÷9F_8=$b�9F?�ù�9FOB;�OR^Nû³nl=FLN;�Sa=FQTbedB[\^N;]bˆ^TIBQN;
_ß9FQkùBQT9FöFQe='?�?@='nKJ\;yOB;�^}ú89RQNmo[MOBö$LN<cL}^T;�?@L�A

ú”dB[Mbed�ùBQT9iqo[MSB;�LÂ='O![\O>^T;�öFQe=i^T;�S�?�;�='OlLÂ9'_XSc;�qR;�JM9FùB[MOBöKA'SB;�ùBJM9i<o[\OBök='OlS�?@=FOK='öR[\OBökLNIKbed

LÃ<cLÃ^N;�?@L�Wij1dB;1ùBQN9Rùl9>LÃ;]S
='QebedB[\^N;]bˆ^NIKQN;1b�9ROKLÃ[fLÃ^TLè9'_l[�.v=�öR;�OB;�QN[fb'A]QT;�SK;]bˆ^N[MqF;RAib�9F?�ù�9FOB;�O>^

?!9cSc;�Jo^NdK='^�A'úZ;1='QTöFIB;RA•b�='O!nl;1IBOK[È_ß9RQN?�JM<,='ùBùKJ\[M;�S!=i^T�����)�J��UV���W<è9F_K^TdB;1ùBQN9RöFQe='?�?@='nBJM;

OB;�^}úZ9FQTm5Sc;]LÃ[MöFO�LNùK=Fb�;X+ß[³W ;RW\Al_ßQT9F? øKOB;�ûŠöFQe='[MOB;]SXAcJ\9iú1ûŠJM;�qF;�J•AK[\OcûŠnK=FOKS	ùK=FbemR;�^�ùBQT9cb�;]LNLÃû

[\OBöã^N9DdB[MöFdcûŠJM;�qF;�J>LN[MöFOK=FJ\[MOBöã=FOKS,b�9o9FQeSc[\Ol=i^N[M9FOY.ˆA•='OKS,[\[�.s=FO,;�&>^T;�OKLN[MnBJ\;1='QebedB[\^N;]bˆ^NIKQN;89'_

b�9F?�ù�9FOB;�O>^”_ßQT=F?!;�ú89RQNmcL8^Ndl=i^ã=FQN;knBIB[MJ\^ã[MO5^T;�QT?@L”9'_Â^NdK;yöF;�OK;�QT[Mbyb�9F?�ùl9ROB;�O>^�?�9cSc;�J

='OKS5LÃIBùKùl9RQÃ^ZùBJ\IKö'ûŠ[\O$_ßIBOKbˆ^T[\9ROK='JM[\^}<@[\OVSc[\qR;�QeLÃ;D='QT;�=RLÇ9'_s^NdB;DùBQT9FöFQe='?�?@='nKJ\;”OB;�^}ú89RQNm

Sc;�LN[\öRO÷LNùK=Fb�;FWlj1dK;!b�JM=F[\?�;�Sanl;�OB;�øB^eL�9F_Ç^NdK;,ùBQT9Fù�9RLN;�S�=FQTbedB[\^N;]bˆ^TIBQN;�='QT;,Sc;�^e='[MJ\;]Sa[MO

LÃ;]bˆ^N[M9FO*ZBW

j1dB;ÇùK=Fùl;�Qs[fLsLÃ^NQTIKbˆ^TIBQN;]Sy=FLP_ß9FJMJ\9iú�L�W�[v[\QeLÃ^�A�LN;�b�^N[M9FO\#1ùKQN9iqo[fSc;�LXnl=FbemoöFQT9FIBOlS�^T9�9FIKQ

='ùBùBQT9R=Rbed$]ˆ[\^èùBQT;�LN;�O>^TLX^NdB;8nK=FLN[Mb�LX9'_B9RIBQPQT;�SK;]bˆ^T[\qR;Åb�9R?!ù�9FOK;�O>^s?�9cSc;�J³A�[MO>^NQT9oSBIKb�;]LX^NdK;

b�9FOlb�;�ùB^89'_vb�9F?�ù�9FOB;�O>^Å_ßQe='?�;�úZ9FQTmcL�AF=FOKS@ùBQT9iqo[MSB;�LÅ=,nBQT[\;�_s9iqF;�QNqo[M;�ú—9'_P^TdB;�OB;�^}ú89RQNm

ùBQN9cb�;�LTLÃ9RQÃûŠnK=FLN;�SDQT9FIc^T;�Qv;�Ooqo[\QT9FOK?!;�O>^è[MO,ú”dB[fbed,úZ;8=FQN;8ùBQN[M?@='QT[\JM<kú89RQNmo[MOBöKW•Uo;�b�^N[M9FO^Z

^NdB;�O$ùBQT;�LN;�O>^TL89FIKQ\_ÃöRJ\9RnK='JMJM<!=FùBùBJM[\;]S�`,=FùBùBQT9R=Fbed!^T9�OB;�^}ú89RQNm!ùBQT9FöRQT=F?!?@=FnB[\JM[\^}<FAF=FOKS

LÃ;]bˆ^N[M9FO0%$Sc[fLNb�IKLNLN;�L�9FIBQãQN;]LÃIKJÈ^eLã=FOKS�[M?!ùKJ\;�?!;�O>^T=i^T[\9ROa;�EÑ9FQN^TLãLÃ9¬_`='Q]WÑUoIKnKLÃ;�">IB;�O>^NJM<FA

LÃ;]bˆ^N[M9FO*a
ùKQN;]LÃ;�OR^eL8=FO5=FùBùBJM[Mb�=i^N[M9FOVLNb�;�OK=FQN[M9
^TdK=i^1[MJ\JMIKLÃ^NQe=i^N;]LZ9FIBQ1='ùBùKQN9>=FbedPWb[v[\OK=FJ\JM<FA

LÃ;]bˆ^N[M9FO*c�LÃIKQNqR;�<cL1='OKS	='Ol='JM<oLN;�LZQT;�Jf=i^T;�S5ú89RQNm�dc='OKS	LN;�b�^N[M9FOe(
9FE�;�QTL”b�9FOKb�J\IlLÃ[M9FOKL�W

f gih*ô�jlkÇðKñÅó�îãò

mPn:o prqtsbuwvxpry

rs='Olb�=FLÃ^N;�QLz L{Dãù�;�OÑG!DFE|/ (V4X[MLZ=,JM[MöFd>^}ú8;�[\öRd>^�AF;�}¬b�[M;�O>^�A�SK;�&o[MnBJM;FAc='OlS@JM=FOBöFIl='öF;�û³[MOKSc;�û

ùl;�OKSc;�O>^	b�9F?�ù�9FOB;�O>^5?�9cSc;�Jã^NdK='^5ú1=FL$9FQT[\öR[\OK=FJ\JM< SB;�qF;�J\9Rùl;]S =FL$ùK='QN^$9'_
ùKQN;�q>[M9FIlL

QN;]LÃ;]='Qebed�9FOÊb�9FOcølöFIBQe='nBJM;
?�[fSBScJM;�ú1='QT;>/J1LH�4ŠW$Dãùl;�O�G!DFE [fLãøKOB;�ûŠöFQe='[MOB;]S	[\OÊ^NdK='^D[\^TL

LNb�9Fù�;�[MLÅ[\O>^TQT='ûŠb�='ùKLNIBJM;~+`LN;�;�n�;�JM9iú—_ß9FQ8SB;�øKOB[\^N[M9FO$9'_!_Nb�='ùKLNIBJM;L`C.Â=FOKS�[\^8[M?!ù�9RLN;�LÅ?�[\Ocû

[\?@='J19iqR;�QTdB;�=RSÊ9RO b�QN9>LNLÃûŠb�9F?�ù�9FOB;�OR^
[MOoqF9cb�='^N[M9FOPWvüŠ^�[ML!b�IBQTQT;�O>^NJM<H[\?�ùBJM;�?�;�O>^T;�S&9RO

^N9Fù	9F_v=�LÃIKnKLÃ;�^�9'_•E�9	€�[\JMJf=�z L‚•F ZG!DFE ùBJf=i^Ã_ß9RQN?B/21�c�4ŠW

Dãùl;�O�G!DFE�QT;�JM[M;�L19FO5øKqR;ã_ßIKOKSB='?�;�OR^e='Jsb�9FOKb�;�ùc^eL�]

v\ƒ�q…„�†�‡:sb„	ˆ

=ab�=FùKLÃIKJ\;¬[fL!=�J\9RöF[fb�=FJ~_Nb�9F?�ùl9ROB;�O>^�b�9FO>^T=F[\OK;�Q�`V^NdK='^,?@=•<Ê;�OKb�9R?!ùl=FLTL

?,IBJ\^N[MùBJM;�=RSBScQT;�LTL$LNùK=Fb�;�L,+`='J\^NdK9FIBöRdäb�=FùKLÃIKJ\;]L5Sc9 OB9'^	b�QT9RLTL¬?@=FbedK[\OB;Ênl9RIBOKSoû

='QT[\;]L�.�W$[B9RQ
;�&B='?�ùBJM;FAP=�b�='ùKLNIBJM;@b�9FIKJMS�;�Olb�='ùlLÃIBJf=i^T;�?,IBJ\^N[MùBJM;$rP[MOoI�&÷ùBQT9cb�;�LTLN;�L�A

9FQ�Sc[\EÑ;�QT;�O>^”dK='QeScú1='QT;DSc9R?@='[MOKLZ9FO	=�OK;�^}úZ9FQTm@ùBQN9cb�;�LTLÃ9RQÃûŠnK=FLN;�S¬QN9RIc^N;�Q�W�‰ÇOlb�='ùBû

LÃIKJM='^N[MOBö�?�IBJ\^N[MùBJ\;
=RSBScQT;�LTL8LNùK=Rb�;�LZ9FE�;�QTL1=�ùl9iúZ;�QN_ßIBJÑ?�;�='OlL19'_è=FnKL}^TQT=Rbˆ^T[\OBö!9iqF;�Q

^N[MöFd>^NJM<>ûŠb�9FIBùKJ\;]S�nBIc^kdB;�^T;�QT9FöR;�OB;�9FIKL�dK='QeScú1='QT;X+ß;FW öKWl^NdK;^ 1GãAÑU>^TQN9ROBö

g‹Š

E =FOKS

?�[Mb�QN9o;�OKöF[MOB;�Lv9'_Ñ='O�ü…OR^T;�Jcü�•F 71�#	H	H�QN9RIc^N;�QèùBJf=i^N_ß9FQT?•Œ
LÃ;�;1LN;�b�^N[M9FOx#cW Zã=FOKS
ølöFIBQT;

1�.�W

v\ŽY••qtŽYu…s�u�‘�„	ˆ

b�9F?�ù�9FOB;�O>^TLDLÃ;�QNqR;,=FLãùBQT9FöFQe='?�?�[MOBö¬Jf='OBöRIK='öR;�ûŠ[\OKSB;�ù�;�OKSc;�O>^ãIBOB[\^TL

9'_*Sc;�ùKJ\9i<>='nBJM;D_ßIBOKbˆ^T[\9ROK='JM[\^}<FWYDãOB;knBIK[\JfSBL�LN<cL}^T;�?@L1no<$JM9R=RSc[\OKö�b�9F?�ù�9FOB;�OR^eL1[\O>^T9

b�=FùKLÃIKJ\;]L�Ai='OlS
^TdB;�O�b�9R?!ù�9RLN[MOBö�^TdB;�LN;1ú”[È^Td�9F^NdB;�QÂb�9F?�ù�9FOB;�OR^eL!+ßno<ynB[MOKSc[MOBöD^NdB;�[\Q

[\O>^T;�QN_`=Fb�;]L”='OKS5QT;�b�;�ùc^T=Rb�JM;�LLdBLÃ;�;knl;�J\9iúT.�W



‘“’

¾•u�Æoƒ�¾•¾Ž•'É

‘

x>xR¾•|È‚e¿@tvu]wyxcu�~>‚e~i{‚”!u'¿R‚T¾lÀfu�„8çP„}u�€�„Ãƒ�wyw
ƒ�Æ>¾•‚!•Z‚N{³ÁÂu�„}Ä'|È~R€ –

—

u�‘Ls�˜�™šƒ�›	sb„Cˆ

[MO>^N;�QÃ_`=Rb�;�Lã9'_Åb�9F?�ù�9FOB;�OR^eL�=FQN;
;�&cùBQN;]LNLN;�S	[MOÊ=$JM=FOBöFIl='öF;y[MOKSc;�ùl;�OKSc;�OR^

[\O>^T;�QN_`=Fb�;”Sc;�øKOB[\^N[M9FO@Jf='OBöRIK='öR;Z=FOKS�;�&cùBQT;�LTL*=ãIKOB[È^89'_XLÃ;�QNqo[fb�;ZùBQN9iqo[fLÃ[M9FOœd]?�IBJ\^N[MùBJ\;

[\O>^T;�QN_`=Fb�;]L”b�=FO5n�;
LÃIKùBùl9RQÃ^T;�S5ùl;�Q�b�9R?�ùl9ROB;�O>^�W

•

sb›	s�q…‘Lƒ�›C‡žsb„	ˆ

Sc;�øKOB;”=DIBOB[\^Ç9'_XLÃ;�QNqo[fb�;ZQN;�"RIK[\QT;�?�;�O>^*9FO�=kb�9R?!ù�9FOK;�O>^Ç='OKS�='QT;ZIKLÃ;]S

^N9@?@='mR;ã;�&cùBJ\[fb�[\^”^NdK;
Sc;�ù�;�OKSB;�OKb�<$9'_Â9FOK;kb�9F?�ù�9FOB;�OR^”9ROV9F^NdB;�QTL�W

Ÿ¡ 

u�¢

 

u…£)„Cˆ

=FQN;ã=FLTLÃ9cb�[f=i^T[\9ROKLÇn�;�^}úZ;�;�O¬QT;�b�;�ùc^T=Rb�JM;�LZ='OKS¬[\O>^N;�QÃ_`=Rb�;]LÅ[MO¬^TdB;DLT='?�;Db�='ùBû

LÃIKJ\;C]F=knB[MOKSc[MOBöyQN;�ùBQT;�LN;�O>^TL*=yb�9F?�?,IBOK[Mb�=i^N[M9FO!ùK='^Nd�nl;�^}ú8;�;�O�9FOK;”QN;]b�;�ùB^T=Fb�J\;”=FOKS

9FOB;y[MO>^N;�QÃ_`=Rb�;FWlY8[MOKSc[MOBö>L1[\O	^TdB;
9FQT[MöF[MOK='JœDãù�;�O�G!DFE�[M?!ùKJ\;�?!;�O>^T=i^T[\9RO¤/21�H�4PúZ;�QT;

;�&Bb�JMIKLN[\qR;�JM<y[\?�ùBJM;�?�;�OR^T;�S�[\O�^N;�QN?@Lv9'_�q>^T='nKJ\;]L{/ Z�4œ+•=�q>^e='nBJM;1[MLv;�LTLN;�O>^N[f='JMJ\<
=�^T=FnBJM;

b�9ROR^e='[MOB[MOBöyùl9R[\O>^T;�QeLÂ^N9
qo[MQÃ^TIK='JB_ßIBOKbˆ^T[\9ROKL�.ˆWBG8IBQNQT;�O>^TJ\<RA'dB9iúZ;�qF;�Q�AiúZ;�='QT;”;�&o^T;�OKSoû

[\OKö¥Dãùl;�O�G!DFE ^N9aLNIBùBù�9FQN^,nB[MOKSc[MOBö>L
[M?!ùKJ\;�?!;�O>^N;�S&[\O&=�qi=FQN[M;�^}<Ê9'_”úZ=•<cLr+•LÃ;�;

LÃ;]bˆ^T[\9RO>%b.ˆW

ü…?!ù�9FQN^T=FO>^NJM<FA{Dãù�;�O�G!DFE =FJMLN9 LNIBùBù�9FQN^TL¬=&QT=FOBöF;�9F_
nBIB[MJÈ^Nû³[MO¦

�:§l�eþ��:��U��,5x������9

5x��=	���W<Xú”dB[fbedã_ß9RQN?å^NdK;ÇnK=FLN[fLX9'_Bb�9ROcøKöRIBQT='^N[M9FOk='OKSDQT;�b�9FOcøKöRIBQe=i^N[M9FOD[MOy9FIBQs=FùBùBQT9R=RbedPW

ü…OÊùK=FQÃ^T[Mb�IBJf='Q]A�[\^
LÃIKùBùl9RQÃ^eLy='O“��
Nþ��b�����eþ�����

�k?�;�^e=iûŠ?�9oSB;�Jv^NdK='^yQN;�ùBQN;]LÃ;�O>^TLkb�9R?!ù�9RLN[\û

^N[M9FOKL”9F_Âb�9F?�ù�9FOB;�OR^eL”=FL�=!öRQT=FùBdPAB='OlSV=FJ\JM9iú�LZ^NdK;yùBQN9RöFQe='?�?�;�QZ^N9@?@=FOB[\ùKIBJM='^N;k^TdB[ML

öFQe='ùBdy^T9k;�EÑ;�bˆ^Çb�9FQTQN;]LÃù�9FOKSB[\OBöãbedK='OBöR;�Lè9FO,^NdB;1IBOKSB;�QTJ\<o[MOBöDLN<cL}^T;�?@Ll+ß;RW ölW][MO�^N;�QT?@Lv9'_

[\OKLN;�QN^N[MOBö�¨1Sc;�JM;�^T[\OKöDb�9F?�ùl9ROB;�O>^eLè=FOKSy?@='mo[MOBöb¨ZnKQN;]='mo[\OKö�nB[MOKSc[MOBöRL�.ˆW]üŠ^*='JfLÃ9�LNIBùBù�9FQN^TL

='O©���)�š��
Nþ���6Y���ž���V?!;�^T='û³?�9cSc;�Jv^TdK=i^k;�OK=FnBJM;�L�^NdB;�[MOKLÃ;�QÃ^T[\9ROa9'_Z='QTnB[È^TQT=FQN<	b�9cSc;�ú”[È^TdB[MO

nB[\OlSc[\OKöRL1^TdK=i^�[fL”;�&o;]b�Ic^T;�SVú”dB;�O	=@b�='JMJP[fL”?@=FSc;
=Rb�QT9RLTLÅ^TdB;
nB[MOKSc[MOBö)dK='OKS	=FO¥���)�š��
ª9

«

�Fþ��Ç?�;�^T=iûŠ?�9cSc;�JK^NdK='^8='JMJ\9iú�Lv^TdB;�ùKQN9RöFQe='?�?�;�Qv^N9
[MO>^NQT9RLNùl;]bˆ^Ç9RO¬=•q•=F[\Jf='nKJ\;”[MO>^N;�QN_`=Fb�;

='OKS�QT;�b�;�ùc^e=Fb�JM;”^}<où�;�LÇ9RO¬=
b�9R?�ùl9ROB;�O>^�W>j1dB;�QT;�[fLÅ=FJMLN9,=x

��<�����
Nþ���<Â?�;�^T=iûŠ?�9cSc;�JK^NdK='^

QN;�ùBQN;]LÃ;�O>^TLÅ^}<>ù�;�L1=FOKSI">IK=FOR^T[È^T[\;]LÅ9F_sQT;�LN9FIBQeb�;]LÅSc;]Sc[Mb�=i^T;�S$^N9,qi=FQN[M9FIKLZb�9R?�ùl9ROB;�O>^TLZ9RQ

LÃ;�^TL89'_Pb�9R?!ù�9FOK;�O>^TL�W�Ea9FQT;�Sc;�^e='[MJMLÅ9FO@^TdB;�QT;�Sl;�bˆ^T[\qR;�?�;�^e=iûŠ?!9cSc;�JML8='QT;�öF[MqF;�O@[\O,/21�H�4ŠW

Dãùl;�O�G!DFE Sc;�ùBJ\9i<cLZ=,LN[\OKöFJM;�^N9RO¬ù�;�QNûŠb�='ùKLNIBJM;�QNIKOR^T[\?�;RA>ú”dK[Mbed5?�=FOK='öR;�L8=
QT;�ù�9RLÃû

[È^T9FQT<,9'_Pb�9F?�ùl9ROB;�O>^*^}<où�;�LÅ=FOKS!ùBQT9iq>[fSc;]LÂ[\O>^N;�QÃ_`=Rb�;]LÂ_ß9FQ*^TdB;�b�QN;]=i^N[M9FO@=FOKS�Sc;�JM;�^T[\9RO@9'_

b�9F?�ù�9FOB;�O>^TLÂ='OKS,_ß9FQÂnB[MOKSc[MOBö�¨”IBOonB[MOKSc[MOBölW

g

JMJBb�QT;�=i^T;V¨'Sc;�JM;�^T;V¨•nK[\OKSY¨•IBOonB[MOKSyQT;L">IB;]L}^eL

='QT;DQT;�Sl;�bˆ^T;�S5[\OV^TdB;
='n�9iqF;�û³?�;�O>^T[\9ROB;�S5='QebedB[È^T;�b�^NIBQT;ã?�;�^T=iûŠ?�9cSc;�J³W

g

b�QTIKb�[f='JK=RLÃù�;�b�^Ç9'_œDãùl;�O�G!DFE ^NdK='^Å[fL*dB;�=•qo[MJ\<�;�&cùBJM9F[\^N;]S�[MO@9FIKQ*ùBQN9RöFQe='?�?@='nBJM;

OB;�^}úZ9FQTmo[\OBökQT;�LN;�=FQTbed![MLÅ[È^eLÅLNIBùBù�9FQN^Ç_ß9FQ•6Y���	�	9����*�J�L�C=	��
�<Ç='OKS¡6����	�'9����¬�����Y=	��
�<ˆW�‰8LNLN;�OBû

^N[f='JMJ\<RA>JM9R=RSc[MOBö!=FOKS¬nK[\OKSB[\OBö�='QT;�qo[M;�úZ;�S5=FL1b�9R?!ù�9FOK;�O>^TLÅ_ßQT=F?�;�úZ9FQTmoL‹+`LN;�;kn�;�JM9iúT.Ç[MO

^NdB;>Dãù�;�O�G!DFE =FQTbedB[\^N;]bˆ^TIBQN;RAX='OKS�[\^
[MLyù�9RLTLN[\nBJM;!^N9�;�&>^T;�OKSÊ^TdB;¬='QebedB[\^N;�b�^NIBQT;!ú”[È^Td

?�=FOo<Ê='OlSÊqi=FQN[M9FIKLk[M?�ùBJM;�?�;�O>^T='^N[M9FOKL
9FOHJ\9>=FSc[MOBö�='OlSÊnK[\OKSB[\OBölW$­�;¬QN;�^NIBQTO�^N9	^TdB[ML

^N9FùK[Mbk[MOVLN;�b�^N[M9FO*%�nl;�J\9iúyW

mPn�m v¡ŽY••qtŽYu�sbu�‘\®œ˜Vƒ8•¤s�¯\Ž8˜V°$„

g

J\^NdB9RIBöFd OB;]b�;]LNLT='QT<FAÂ^TdB;÷b�9R?�ùl9ROB;�O>^¬?�9cSc;�J�z L$;�&cùBJM[Mb�[È^5QN;�ùBQN;]LÃ;�O>^T=i^T[\9RO 9F_
Sc;�ù�;�Ocû

Sc;�OKb�[\;]L�='OKS [\^TL!QT;�SK;]bˆ^T[\qR;$?�;�^e=iûŠ?!9cSc;�JML�=FQN;¬OK9'^�[\O ^NdB;�?�LN;�JMqF;]L�LNI�}¬b�[M;�O>^!_ß9FQ!^NdK;

?�=FOK='öR;�?�;�O>^19'_ÂQN;]b�9ROcøKöFIKQT='^N[M9FOPW>ü…O	ùK='QN^N[fb�IBJf='Q]A>^NdB;�[\Q”öR;�OB;�QN[fb�[\^}<@ùBQT;�b�J\IKSB;�LF<�6��eþ�� �8þ

b�9F?�ù�;�^T;�OKb�[\;]L�[\O—[\?�ù�9RLN[\OKö�=FOKS&ù�9FJM[Mb�[\OKöHSB9F?@='[MOcûŠ[\?�ù�9RLN;�S b�9FOKLÃ^NQe='[MO>^TL�9FO QN;]b�9FOBû

øKöFIBQe=i^T[\9ROPW�[B9RQ”;�&B='?�ùBJM;FAB^NdB;�<5b�=FOBOB9F^1ùKQN;�qF;�O>^1^NdK;
OB9FOlLÃ;�OKLÃ[fb�=FJÑQN;�ùBJM=Rb�;�?!;�O>^19F_Â=FO

?
WW#'c	Zã;�Olb�9cSc;�Qvú”[\^Nd@='O^Ee t‰ZC ;�OKb�9cSc;�Q]A•9FQv?�=FOKSB='^N;Z^NdK='^Â=DùK=RbemF;�^vLTbedB;�ScIKJ\;�Qv?�IKLÃ^

='JMúZ=•<cLãQN;]b�;�[MqF;�[È^eLk[\OKùBIc^y_ßQT9F? =VùK=FbemR;�^kb�Jf=FLTLÃ[\øK;�Q]WPUoIKbed�LÃ;�?�=FO>^N[fb!b�9FOKLÃ^NQe='[MO>^TLD='QT;



“ NPO

uy‹Z‚T•'ƒ�w
ƒ�‚N{Zƒ�¾ÎË

;�LTLÃ;�OR^T[M=FJè[\_8úZ;�=FQN;,^N9V;�OKLNIBQT;,?�;�=FOB[MOBö'_ßIBJ*b�9FOcøKöRIBQe=i^N[M9FOÊ='OKS�QT;�b�9FOcølöFIBQe=i^T[\9ROPAl=FOKS

^NdB;�QN;�_ß9FQT;8^TdB;�LN<cL}^T;�? ?�IKLÃ^ÅùBQT9iq>[fSc;”LNIBùBù�9FQN^*_ß9FQ*^TdB;�[MQÇ;�&cùBQT;�LTLN[\9RO!=FOKS!;�Oc_ß9RQTb�;�?�;�O>^�W

js9	=FSBS÷^NdK;@OB;�b�;�LTLN=FQN<�Sc[M?�;�OKLN[\9ROÊ9F_ZLNùl;]b�[\ølb�[\^}<÷=FOKSÊb�9FOKLÃ^NQe='[MO>^�AÑúZ;�=FùBùBJM<�^NdK;

OB9'^T[\9ROý9'_5þ���5T68���Y���8�

«



�'5x��±t��

²�<ˆW”j1dB;�LN;÷úZ;�QT;a9FQT[MöF[MOK='JMJ\< Sc;�øKOB;�Sýn><ýUb€�<oùl;�QTLNmo[

/ #C#V48=RLe_Nb�9FJMJ\;]bˆ^T[\9ROKLk9'_”QTIBJ\;]L,=FOKSH[\O>^T;�QN_`=Fb�;]Lk^Ndl=i^,öR9iqF;�QTOÊ^NdB;¬[MO>^N;�QT=Rbˆ^N[M9FOH9F_”=÷LÃ;�^

9'_Çb�9R?!ù�9FOK;�O>^TLF³ ùBJMIBöFöR;�SV[\O>^T98zB^TdB;�?r`¬+•LÃ;�;yøKöFIKQN;´%b.ˆW8E�9RQN;
b�9FOKb�QN;�^N;�J\<RABb�9F?�ù�9FOB;�O>^

_ßQT=F?!;�ú89RQNmcL{+ßdB;�QN;]=i_Î^T;�Q]A'G{[ÂL�.Â='QT;Å^e='QTöF;�^N;�S�=i^Ç=kLÃù�;�b�[Èø�bZSB9F?@='[MO�=FOKS,;�?,n�9cSc<X³ QNIKJ\;]L

='OKSk[MO>^N;�QN_`=Fb�;�LLzˆ^Ndl=i^è?@=FmF;ÇLN;�OKLN;Ç[MOy^NdK='^èSc9R?�=F[\OsWL[B9RQs;�&c=F?�ùBJ\;RA�=1ùK=RbemF;�^Ãû³_ß9FQTúZ=FQTSc[MOBö

G{[å?�[MöFd>^!=Rb�b�;�ùc^,ùl=FbemF;�^Ãû…LNbedK;�ScIBJM;�Q�b�9F?�ù�9FOB;�O>^TL,=RL
ùBJMIBöFû³[MOKLLds9FQ!=�?�;�Sc[f=iû…LÃ^NQT;�='?

øKJÈ^T;�QT[\OKö	G{[ ?�[\öRd>^k=Rb�b�;�ùc^kq•=FQN[M9FIlL�?�;�Sc[f=Vb�9cSc;�b�Lã=RL�ùKJ\IBöFû³[MOKL^/21�H�4ŠW…+`ü…O÷^TdB;!QN;]L}^D9'_

^NdB;ZùK='ù�;�QÂúZ;ÅIKLN;8^NdB;”LNdB9FQN^NdK=FOKS¬_NùBJ\IKö'ûŠ[\O8`”^N9DQN;�_ß;�Qè^N9k=ãb�9F?�ùl9ROB;�O>^v^NdK='^v[fLvùBJMIBöFöR;�S

[\O>^N9@=$G{[ZWW.

‰ÅLTLÃ;�OR^T[M=FJ\JM<FAÇG{[ÂL�LÃ;�QNqR;5=FL¥_NJ\[\_ß;�û…LÃIKùBùl9RQÃ^�;�Ooqo[MQN9ROB?�;�O>^TL�`�_ß9RQ�b�9F?�ù�9FOB;�OR^eL![\O—=

ùK='QN^N[fb�IBJf='Q�SB9F?@='[MO	9'_*='ùBùBJM[fb�=i^T[\9ROPWBj1dB;�<5b�9RO>^T='[MO�='QTnB[\^NQe='QT<5G{[sû…LNùl;]b�[\ølbyL}^e=i^T;FAB;�?�û

nl9cSc<&LNdK='QT;�S LÃ;�QNqo[fb�;�L
_ß9FQ!ùBJMIBö'ûŠ[\OlL�A*='OlS&=Fb�^N[MqF;�JM<Hùl9RJ\[fb�;5^NdK;�[MQ!ùKJ\IBöFû³[MOKL,^N9�;�OKLNIBQT;

^NdK='^y^NdB;�<Êb�9ROc_ß9FQT? ^T9	^NdB;�[\Q
SB9F?@='[MOcû…LÃù�;�b�[Èølb�QTIBJM;�Ly=FOKS�[\O>^N;�QÃ_`=Rb�;]Lr+ß;FW öKWs[\O>^N;�QÃ_`=Rb�;]L

b�='OVn�;D[MOKLNùl;]bˆ^T;�S	=i^1QNIKOcû•^T[\?�;kIKLN[\OKö�^TdB;k[\O>^T;�QN_`=Fb�;k?�;�^e=iûŠ?�9oSB;�J�.ˆWlG{[ÂL”b�=FO5LNIBùBù�9FQN^

?,IBJ\^N[MùBJM;
[\OlL}^e='OKb�;�L19'_Â?,IKJÈ^T[\ùBJM;y^}<où�;�L”9F_vùBJMIBöFû³[MOPAK=FOKSVùBJ\IKö'ûŠ[\OKL�b�='O	;�[È^TdB;�Q�n�;y[MOKSc;�û

ùl;�OKSc;�O>^D9'_Ç;�=Rbed	9'^NdK;�Q�9RQãb�='O�n�;
nl9RIBOKS	^T9FöR;�^NdK;�Q�[MOa='QTnB[\^NQe='QT<5b�9FOcøKöRIBQe=i^N[M9FOlL´+`=FL

J\9ROBö@=FLZ^NdK;�LN;kb�9FOc_ß9RQN? ^N9�^NdK;yQNIBJM;�L1[M?�ùl9>LÃ;]S$no<$^NdB;ydB9>L}^ãG{[•.ˆW

DãqF;�Qe='JMJ³Ac9FIBQDb�9F?�ù�9FOB;�O>^ÃûŠnK=FLN;�S	='ùKùBQN9>=Fbed	[fLãLÃ^NQT9FOBöRJ\<5ùBQT;�Sc[fb�='^N;�S	9RO	^NdB;�nl;�OB;�û

øB^TLÂ9F_lQT;�SK;]bˆ^N[M9FO�='OlS�G{[ÂLL]iQN;�SK;�b�^N[M9FO,ùKQN9iqo[fSc;�LÂ='O�9Fù�;�O@='OlS´SK;�&o[MnBJM;”='QebedB[È^T;�b�^NIBQT;8no<

LÃIBùKùl9RQÃ^T[\OBö	^TdB;$[MOKLNùl;]bˆ^T[\9ROPAè=RSB='ùc^e=i^T[\9ROH=FOKSH;�&o^T;�OKLN[\9ROH9'_”IBOKSc;�QNJM<o[\OKöab�9F?�ù�9FOB;�O>^

^N9Fù�9FJM9FöR[\;]L�AXú”dK[\JM;5G{[ÂLyùBQT9iq>[fSc;�QTIBO>^N[M?!;¬LÃ^NQTIKb�^NIBQT;!_ß9FQ,Sc9R?@='[MOcûŠLNù�;�b�[\ølb�b�9ROcøKöRIBQT='û

^N[M9FOKL19F_Âb�9F?�ùl9ROB;�O>^eL”='OKSV;�Olb�='ùlLÃIBJf=i^T;DSB9F?@='[MOcû…LÃù�;�b�[ÈølbDQTIBJM;�L”='OlSVb�9FOKLÃ^NQe='[MO>^TL�W

ü…Oy9FIBQPùKQN9RöFQe='?�?@='nBJM;ÂOB;�^}úZ9FQTmo[\OBö1QT;�LN;�=FQTbedDú8;ÅdK=•qF;ÇSc;]LÃ[MöFOK;�Sk=”öF;�OB;�QT[fbµ_

Š

9RIc^N;�Q

G{[…`!9RO5^T9FùV9'_tDãùl;�O�G!DFE�^NdK='^�;�OK=FnBJ\;]LZ^NdB;µSl;�&c[\nKJ\;yb�9ROcøKöRIBQT='^N[M9FOV='OKSVQT;�b�9ROcøKöRIcû

QT='^N[M9FO
9F_�LN9'_Î^}ú1='QT;ÇQN9RIc^N;�QTL�W•j1dB[MLÂ[fLÂSc;�LTb�QT[Mnl;]S
[MO!Sc;�^T=F[\Jo[MO¶/ 3�4ŠWij1dB;8IlLÃ;Z9'_l^NdB;
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9FIB^N;�Q
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=FSc[fLN<oL

R

;�qR;�JM9FùB?�;�O>^X ÇJf=i^N_ß9FQT?	Av9RO ú”dK[Mbed—ú8;�=FQN;VnK=FLN[MOBö÷^TdB;	nBIBJMm 9F_ã9FIKQ

QN9RIc^N;�Qã[M?�ùBJ\;�?�;�O>^T='^N[M9FOaúZ9FQTmÑAK[fLãnl=FLN;�S�9RO�^NdB;!ü…O>^N;�Jvü�•F 71V#'H	H�OK;�^}úZ9FQTm5ùBQT9cb�;]LNLN9FQ]W

j1dB[MLÂ[fL*='O!ü…O>^N;�JÈûŠùBQT9FùBQT[\;�^T=FQN<k='QebedB[\^N;�b�^NIBQT;8^NdK='^*b�9FOc_ß9RQN?@Lè^N9D^TdB;”ü…O>^N;�Jcü�•

g

='QebedB[È^T;�b�û

^NIBQT;F/J1�#�4³W•üŠ^*[fL*=i^Ã^e=FbedB;]Sk^N9y=ãdB9RLÃ^• ZGH=FOKS�b�9F?�nB[\OK;�LÂ=DUo^NQT9FOBö

gTŠ

E ùBQN9cb�;�LTLÃ9RQ‚+ßQTIBOcû

OB[\OKö÷rP[MOoI�&8.Dú”[È^Td&LÃ[J&�[MOKSc;�ùl;�OKSc;�OR^^ZC#•ûŠnB[\^

Š

üÃUKG ùBQT9cb�;�LTLN9FQeLDb�='JMJ\;]S�?![fb�QT9o;�OBöR[\OK;�L�A

ú”dB[Mbed!dK=•qR;ÅdK=FQTScú1='QT;Ç?�IBJÈ^T[È^TdBQT;�=FS!LNIBùBù�9FQN^�Ai='OKS!='QT;ZIKLÃ;]Sy_ß9RQè_`=RL}^Nû³ùl=i^Nd�ùBQT9ob�;�LTLÃ[MOBölW

j1dB;�QT;”='QT;Z=FJMLN9ãqi=FQN[M9FIKLs^}<oùl;]LÂ9'_Ñ?�;�?�9FQT[\;]L�A•nBIlLÃ;]L�A'=FOKS,LNùl;]b�[f='JM[MLN;�S�dK=FQTScú1='QT;8=RLNLN[fL}^eL

=•q•=F[\Jf='nKJ\;D9FOV^NdK;yùBQN9cb�;�LTLÃ9RQ�Woj1dB;y9FIB^NJM[\OB;
=FQTbedK[È^T;�bˆ^TIBQT;ã[fL1[\JMJMIKL}^TQT='^N;]S5[MOi1FW

 ÇQT9FöFQe='?�?�[MOBö�LÃIKùBùl9RQÃ^Â9FO,^NdB;1QT9FIc^T;�Qv[MLvqR;�QT<DùKQN[M?�[È^T[\qR;FA•;�LNùl;]b�[f='JMJ\<y[MO
^TdB;1?�[Mb�QN9Fû

;�OBöR[\OB;”;�Ooq>[MQT9FOB?�;�O>^]WFj1dB[fLÇ;�Ooqo[MQN9ROB?�;�O>^ÅSc9o;�L*OK9'^ÅQTIBO@='O@9Rùl;�QT='^N[MOBöyLÃ<cLÃ^N;�?3='OlS!=FJ\J

QN;]LÃ9RIBQTb�;!=FJ\JM9cb�='^N[M9FOÊ=FOKS�[\O>^T;�QNû³ùBQT9cb�;]LNLDb�9R?!?�IBOB[fb�='^N[M9FO�dK=FLD^T9�nl;@?@='OoIK=FJ\JM<�?@='Ocû

='öF;]SXWKj1dB;�b�IBQTQN;�O>^�ü…OR^T;�J\û³ùKQN9iqo[fSc;�S5ùBQT9FöFQe='?�?�[MOBö�;�Ooqo[\QT9FOB?�;�OR^”dK=RL�OB9¬LNIBùBù�9FQN^�_ß9RQ

Sc<oOK='?�[fbãQT;�b�9FOcølöFIBQe=i^T[\9ROPW
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IXP1200

Bus

PCI
(Linux)

StrongARMPC
(Linux/Windows)

Microengines (no OS)

SDRAM

Scratch

SRAM
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b�9FOKb�;�ùc^TIK='JMJ\<5ùK='QN^N[\^N[M9FOV^TdB;yöFJM9FnK=FJPSc;�LN[MöFO�LÃùl=Fb�;k9F_vùBQT9FöRQT=F?�?�=FnBJM;ãOB;�^}ú89RQNmo[MOBö

/ 3'4s[\O>^T9�_ß9FIBQ�Jf=•<F;�QTLZ9RQµ<���

�'�š�'W�­Ê;,IKLÃ;k^TdB;k^N;�QN?á_NLÃ^NQe=i^TIB?r`�Qe=i^TdB;�Q1^TdK='Oâ_NJM=•<R;�Q�`y^T9

=•qF9F[fS b�9ROc_ßIKLN[\9RO ú”[\^Nd JM=•<R;�QT;�S ùBQT9'^T9cb�9FJZ='QebedB[\^N;�b�^NIBQT;�L�WÂj1dB;$_ß9RIBQ�L}^TQT='^T=÷=FQN;5[\JMJMIKL}û

^NQe=i^N;]S$[MOVøKöFIKQN;~#cW

1: hardware abstraction

2: in-band functions

3: application services

4:coordination
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j1dB;{���'
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�Fþ��:�ž�'�ãLÃ^NQe=i^TIB? b�9FO>^T=F[\OlLPOB;]b�;�LTLT='QT<�dK='QeScú1='QT;*='OKSk9Rùl;�QT='^N[MOBö

LÃ<cLÃ^N;�? _ßIBOKb�^N[M9FOK=FJ\[\^}<�LNIKbed�=FLÂ^TdBQN;]=FSBL�Ai?�;�?�9FQT<FAiü
¨CD�A'='OKS!JM[\nKQT=FQN<
JM9R=RSc[MOBöKWFUo;�QNqo[fb�;]L

[\O ^NdB[fL@LÃ^NQe=i^NIK? ='QT;59F_Î^N;�O [M?�ùBJ\;�?�;�O>^N;]S =RL�ú”QT=FùBùl;�QTL!='QT9FIKOKS&IBOlSc;�QTJ\<o[MOBöHOK=i^T[\qR;

_`=Fb�[MJM[È^T[\;]L¬[MOý9FQeSc;�Q¬^N9 LNIBùBù�9FQN^$dB;�^N;�QT9FöR;�OB;�9FIKL�ùKJM='^Ã_ß9FQT?@L�WZj1dB;¤���)9;���'�Y=

«

����þ��:�ž�'��<

L}^TQT='^NIB? b�9ROKLN[MLÃ^TL89'_PùK=RbemF;�^8ùBQT9cb�;�LTLN[\OBö
_ßIBOKbˆ^T[\9ROKL8J\[MmF;ãùK=FbemR;�^ÅølJÈ^T;�QeL�AobedB;�bemcLNIB?�q•=FJÈû

[MSB='^N9RQTL�AKb�Jf=FLTLN[ÈøK;�QTL�AKSc[\EXLÃ;�QNqVLNbedB;]ScIBJM;�QeL�A�='OKSV^TQT='}¬byLÃdK=Fùl;�QTL�WlCD[MqF;�O	^NdK='^�^NdK;�LN;,='QT;

J\9iú1ûŠJ\;�qF;�J•AX[MOcûŠnK='OKS =FOKS�øKOB;�û³öRQT=F[\OK;�S“+`=FOKS�^NdB;�QN;�_ß9FQT;@dB[MöFdBJM<÷ù�;�QN_ß9FQT?@='OKb�;¬b�QT[È^T[Mb�='J�.

ùl;�QÃ_ß9RQN?@='Olb�;y[fLã=�mR;�<	b�9FOlb�;�QTO	[\Oa^NdB[fLãLÃ^NQe=i^TIB?	Wlj1dB;¶��6	6����`þ������ž���•<���
ªUL�`þ���<�L}^TQT='^NIB?
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;�OKb�9F?�ùK=FLTLN;�LÅb�9R=FQTLN;�QNû³öRQT=F[\OK;�Sy_ßIKOKbˆ^T[\9ROKL‹+`[\O$^NdB;D=Fb�^N[MqF;�OK;�^}úZ9FQTm>[MOBöy;�&o;]b�Ic^T[\9RO¬;�Ooqo[\û

QN9ROB?�;�O>^vLN;�OKLN;‹/J1�4M.ˆWij1dB;]LÃ;Z='QT;ÅJM;�LTLsù�;�QN_ß9FQT?@='OKb�;Åb�QT[\^N[fb�='Jo=FLs^NdK;�<
=Fb�^v9RO
ùBQT;�û…LÃ;�J\;]bˆ^T;�S

ùK=FbemR;�^wSK9iú�L*[MO@='ùBùBJM[fb�=i^T[\9RO@LÃù�;�b�[Èølb1ú1=•<cL!+ß;RW ölW'ùl;�QÃû�SK9iú ?!;]Sc[f=DøKJÈ^T;�QeL�.�W	[v[\Ol='JMJ\<RA'^NdK;

þ�����
�=����Y�'�:�ž�'�5LÃ^NQe=i^TIB? LNIBùBù�9FQN^TL”9RIc^ÃûŠ9'_ÎûŠnK=FOKS5LN[MöFOK=FJ\JM[\OKö!ùKQN9F^N9cb�9RJML1ú”dB[fbed�b�=FQNQT<¬9FIB^

Sc[MLÃ^NQT[MnBIc^N;]Syb�9o9FQeSc[MOK=i^T[\9ROPAˆ[MOKb�JMIKSc[MOBö�b�9FOcøKöRIBQe=i^N[M9FOk='OlSkQN;]b�9FOBøKöFIBQe=i^T[\9RO�9F_>^TdB;ÇJM9iú8;�Q

L}^TQT='^T=BWXüŠ^
[MOKb�J\IKSB;�L�AÑ_ß9FQy;�&B=F?!ùKJ\;RAPQN9RIc^N[MOBö	ùBQT9'^T9ob�9FJfL�AXLN[\öROK='JMJM[\OBöVùBQT9'^T9ob�9FJfLkLÃIKbed =RL

Š

Ubæ‹ ÂA>9FQ8='QebedB[È^T;�b�^NIBQT;�LÂ^TdK=i^Z='JMJ\9iú—QN;]LÃ9RIBQeb�;�='JMJM9ob�=i^T[\9RO![MO$Sc<oOK=F?�[Mb”ùKQN[Mqi=i^N;�q>[MQN^NIK=FJ

OB;�^}úZ9FQTmcLF+`;FW öKWKCD;�OB;�LN[ML\/ %	4³A

R

QT=Rb�9¬/J1LZ�4ŠAc9FQ
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­Ê;@='QTöFIK;,^TdK=i^y9FIKQDùKQN9Rùl9>LÃ;]Sa='ùBùKQN9>=Fbeda9F_8IBOB[\_ß9FQT?�J\<a=FùBùBJM<o[\OBö5^NdK;¬LN=F?!;�b�9R?�ùl9Fû

OB;�O>^1?!9cSc;�J•AoLNIBùBù�9FQN^N;�S¬n><!^TdB;ãOK9'^N[M9FOlLÅ9F_PQN;�SK;�b�^N[M9FO$=FOKS5G{[ÂL�A><o[\;�JMSKLÇ^TdB;�_ß9RJ\JM9iú”[MOBö

ùl9F^N;�O>^T[M=FJPnl;�OB;�øK^TLL]
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«

��
ª5Ï5r��=	���)+ßnl=FLN;�S�9FO>Dãù�;�OÑG!DFE0.�Œoú8;�ùKQN9iqo[fSc;�=
LN[\?�ùBJM;ã=FOKS

IBOB[\_ß9FQT?ÿùBQT9FöRQT=F?!?�[MOBö�?�9cSc;�Jo_ß9RQv^NdB;]b�QT;�=i^T[\9RO,9F_�LN;�QTq>[fb�;]Ls[MO�='JMJBL}^TQT='^T=BAi=FOKS,=FJMLN9

=�IBOK[È_ß9RQN? QTIBOcû³^N[M?!;8;�Ooqo[\QT9FOK?!;�O>^P_ß9FQÂSc;�ùKJ\9i<o?�;�O>^�A]='OKSI+ßQT;�.}b�9FOcølöFIBQe=i^T[\9RO$d�=�mF;�<

=FLNùl;]bˆ^!dB;�QT;¬[fLy^NdK;5LN;�ùK=FQT='^N[M9FOH9'_�b�9FOKb�;�QTOKLyn�;�^}úZ;�;�O nBIB[MJMSc[MOBö�LÃ<cLÃ^N;�?@L>+ßIKLN[\OKö

^NdB;ÊnK=FLN[fb�b�9F?�ù�9FOB;�O>^$?�9oSB;�J�.¬='OlS ?@=FOK='öR[\OBö�¨ÊQN;]b�9ROcøKöFIKQN[MOBö�^NdB;�?ë+`IKLN[\OBö =

b�9R?,nB[MOK=i^T[\9RO59F_èQT;�SK;]bˆ^T[\qR;D?�;�^T=iûŠ?�9cSc;�JfL”='OKSaG{[ÂL�.ˆW
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�kþ����L�…�'��
������ž����<�Œc=Fb�b�9FQeSc[MOBö�^T9k^NdB;ãb�9F?�ù�9RLN[È^T[\9RO�9'_sG{[vL

[\O ;]=Fbed L}^TQT='^NIB?	A�Sc;]LÃ[MQT;�Sä_ßIBOKbˆ^T[\9ROK='JM[\^}<åb�=FO nl;&=RbedB[\;�qF;]Säú”dB[MJM; ?![MOB[M?�[MLN[\OKö

?�;�?�9FQT<÷_ß9o9F^NùBQT[\O>^�ds^TQT=RSc;�ûŠ9'EXLyú”[MJ\JZqi='QT<÷_ß9RQ�Sc[\E�;�QN;�O>^!LN<oLÃ^N;�?�^}<>ù�;�L¶+ß;RW ölWs;�?�û

nl;]SBSc;]SXAKú”[MQN;�J\;]LNL1Sc;�qo[Mb�;�LLdcJM=FQNöR;�û…LNb�='JM;ãb�9RQN;kQT9FIc^T;�QeL�.�d

ê

«

�Fþ��������������ª<\�	='9:���]þ´���)�š��

�Fþ����ž����Œo;FW öKWo='ùBùKJ\[fb�='^N[M9FO¬9RQÅ^TQT=FOKLÃù�9FQN^8Jf=•<F;�Q8b�9F?�ùl9ROB;�O>^eL

b�=FOVSc[MQT;�bˆ^TJ\<5=Fb�b�;�LTLµ+`LNIBn�Q};�b�^”^N9@=Fb�b�;]LNLZù�9FJM[Mb�[\;]L�.¡_ÃJf=•<F;�QÃûŠqo[\9RJM='^N[MOBöC`
[\Oc_ß9RQN?@='^N[M9FO

_ßQN9R?	Ac;FW öKWMAR^TdB;kJ\[MOBm¬Jf=•<F;�QLdR^NdK[ML1mo[MOKS$9F_T_ÃJf=•<F;�QÃûŠnBQT;�=Fm>[MOBö�`k[MLZ9'_vöFQT9iú”[\OKö
[\O>^T;�QT;�LÃ^

[\OV^TdB;yQN;]LÃ;]='Qebed$b�9R?�?,IBOB[\^}<,/ #V4ŠW

­Ê; =FQN;&=FùBùBJM<o[\OBö 9RIBQ÷=FùBùBQT9R=Fbed [MOì ZGÅûŠnK=FLN;�S QT9FIc^T;�QeL�=FLaúZ;�JMJ,=RL�^NdK;&ü…O>^N;�J

ü�•‹ 71V#'HCHH;�Ooqo[\QT9FOB?�;�OR^	Sc[fLNb�IKLNLN;�Sä='n�9iqF;FWZj1dB[fL5dK;�^N;�QN9RöF;�OB;�[\^}< [fL$_ßIBOKSB=F?!;�O>^T='JD^T9

q•=FJ\[fSB='^N;�9FIBQyb�JM=F[\? 9F_Z=VöF;�OB;�QT[fb,?�9cSc;�J³W$­�;@='JfLÃ9	L}^TQN[MqF;!^T9V[M?�ùBJM;�?�;�O>^k^NdB[fLy?�9cSc;�J

ú”[È^TdB9FIc^Vb�9F?�ùBQT9F?�[fLÃ[MOBöHù�;�QN_ß9FQT?�=FOKb�;aLN9H^Ndl=i^¬úZ;÷b�=FO—QT;�=RLÃ9ROK='nKJ\<&=FùBùBJM< ^TdB;÷='ùBû

ùBQN9>=Fbed5[\OV^NdK;yJ\9iúZ;�Q”=FL1úZ;�JMJP=FLZ^TdB;ydB[MöFdB;�Q�L}^TQT='^T=*+`LN;�;yLN;�b�^N[M9FO¶%�.ˆW

í í�ÓîÍFÐA×œÓÕ×sî8ï�hvïBõ}ñÅî

js9	ùBIBQeLNIB;!^NdB;@='ùKùBQN9>=FbedPAÑúZ;@='QT;�;�&>^T;�OKSB[\OBö0Dãù�;�O�G!DFE ^N9	;�OK='nBJM;�dB[MöFdBJM<÷b�9ROcøKöFû

IBQT=FnBJM;¤�J���	=����b��='OKSì�����Y='�����Ê9'_
b�9R?�ùl9ROB;�O>^TL$[\Oå='JMJãLÃ^NQe=i^T=H9F_k^NdB;ÊùBQN9RöFQe='?�?@='nBJM;

OB;�^}úZ9FQTmo[\OBö
SB;�LN[\öRO¬LÃùK=Rb�;RW
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L8?�;�O>^N[M9FOK;�S@[MO$LN;�bˆ^T[\9ROI#cWÅ1FAF^NdB;Db�9FQT;�=FQTbedB[\^N;]bˆ^TIBQN;�LNIBùcû

ùl9RQÃ^eLZ^NdB;]LÃ;k^}úZ9!_ßIBOKbˆ^T[\9ROKL�ABJ\9>=FSc[MOBö�='OKSVnB[MOKSc[MOBölAK=FL�G{[ÂL�W

j1dB;

g

 Çü”_ß9RQãJM9R=RSc[MOBö5=FOKSanB[MOKSc[MOBöV[MLk=RL�_ß9RJ\JM9iú�L^+Nþ���6Y<����Å� �ž=!LNùl;]b�[\øK;�Lã^TdB;@b�='ùBû

LÃIBJM;!ú”dB;�QT;
^TdB;@b�9F?�ù�9FOB;�O>^Dú”[MJ\JÂn�;�JM9R=RSc;�S÷9FQk='JMQN;]=FSc<VQT;�LN[MSc;]L�ŒcLÃ;�;
øKöRIBQT;¡Z�d{ïÃ��5^9

6��'�Y���8� �'���ž='A$���8����
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�Rþ�� �'���ž=D='OlS0

�eþ���6Y���Fþ��J� �'���ž=k=FQN;DöFJM9Fnl='JMJ\<@IBOK[Å">IB;kü

R

LZ_ß9FQ�b�9R?!û

ùl9ROB;�O>^TL�AB[MO>^N;�QN_`=Fb�;�L1='OlS5QT;�b�;�ùc^e=Fb�J\;]L8QT;�LNù�;�bˆ^T[\qR;�JM<�.ª]
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