
HAL Id: inria-00107851
https://inria.hal.science/inria-00107851

Submitted on 19 Oct 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Managing concurrent QoS assured Multicast sessions
using a Programmable Network Architecture

Radu State, Olivier Festor, Emmanuel Nataf

To cite this version:
Radu State, Olivier Festor, Emmanuel Nataf. Managing concurrent QoS assured Multicast sessions
using a Programmable Network Architecture. 11th IFIP/IEEE International Workshop on Distributed
Systems: Operations & Management - DSOM’2000, IEEE, Dec 2000, USA, 12 p. �inria-00107851�

https://inria.hal.science/inria-00107851
https://hal.archives-ouvertes.fr


� ���������	����

����
�������������������������������� � �"!#���$

���%�
�����&���$�����'�����(���)�+*,���-������.�.���/"!$�102�3�546�-��7

8 ��
:9"�;�&��
<�������

=�>@?BA"CEDF>GDFH@IKJ:LMLM>@NEABH(OQPR>GDF>TSUIB>TNK?WVROYX[ZEXYH(\
]BH_^UDF`@\
acb<d:egfih%ekj<d:egflanm(oporq	sutwv
h%x<tys{z_vFoU|ps~}@�v��yv3j<q	tw����epe

�@�;� oU�wv��@�M��q$or�ysut��&m(}rq	tws{�G�wv
�5h �$���_�_��� su�u�uvFoU|gh��{vF|ghkj<q	ty�F���&v#�yvF�

�yorq	ty�#v

�����#�#�$�E�	�_� ekt�}U�ys{|Q wq	 ¡vFo�¢&v£q_�w�ToUv#|p|�}U�wv�¤�q(tEq(¥_v#¤�v#tG}�m(¦¡�#m	tw�#�@opoUv#tG}Q¤��w�~h
}Usu�;q(|g}�|pv#|p|psum_ty|&¢£s~}U��|pv#�#�@oUsu}k��q(tE��§<mG¨�¥	�Eq$orq	tG}Uv#v#|#©Tª��yv#s~o�¤�q(s{tR¦«v;q$}U�yoUv:s{|�q
�ys{¥	���yv#¥(oUv#v�m	¦B�r�Eq(tw¥	v:sut�}Uv�oU¤�|�m	¦K¤�v#¤�¬¡v�oU|p�wsu n­$su¤� w�~�@sutw¥:}U�wv�twvF�#v#|p|ps~}®�R¦«m	o
¦«q	|g}&oUvF�#m_t@¯E¥_�@orq(}Usum_t�q(tE�� @oUm$z@su|psum_tysutw¥y©	°�v�¢£su�u�¡q	 y yoUm_q	�r��}U�wv�¤�q(tEq	¥	v#¤�v#tG}
 @oUm_¬w�uv#¤±�y|ps{ty¥<}Uv#�r�wtys[�G�yv#|Q�yv#z_v#�um_ ¡v;��sut�}U�yv��#m_tG}UvF�T}%m	¦Ez@s~op}U�wq	�w @oUsuz_q$}Uv�twvF}ph
¢&m	oU²T|#­Eq	�wq( y}Uv;��}UmR}U�yv<�wsu¥	�M�@�@twq	¤�su�#s~}®�³}U�wq(}�¢&v�q(oUv3�Fm_ty¦[oUm_tG}Uv;��¢£su}U�K©T°�v
 @oUm_ ¡m_|pv�q�¦[orq	¤�vF¢&m	oU²�¦«m	o:}U�wv
¤�q(tEq(¥_v#¤�v#tG}�m(¦Q|p�w�r�Mtwv�}®¢�m(oU²T|:¬G��sutT}UvF¥	orq(}ph
sutw¥
}U�yv:¤�q(tEq(¥_v#¤�v#tG}�q	tw��}U�wv£�#m	tT}poUm	�E w�{q(twv_­G�y|psutw¥
}U�wv£ yoUm	¥	orq(¤�¤�q	¬w�uv:q	tw�
q(�F}Usuz�v�twv�}®¢�m(oU²T|c Eq$orq_�ysu¥	¤�|��yv#z_v#�um_ ¡v;�
¢£s~}U�wsut�}U�yv�oUv#|pv#q(oU�r���#m	¤�¤��wtys~}®�G©r°�v
q( w w�~�´}U�wv³¦[orq	¤�vF¢&m	oU²´}Um�}U�wv�¤�q	tEq(¥_v#¤�vFtT}3m	¦�oUv#|ps{�yvFtT}Us{q(�&�w|pv�o�ª � ¤��y�u}Us~h
�;q(|g};­B¢£�wvFoUvRq	tµf�ª£¶·¬Eq(|pv;�´q	�#�#vF|p|
twvF}k¢�m	oU²�|p�w w ¡m(op}U|<}U�wvR�yvF�{suz�v�op��m	¦&ª �
�#m	tG}Uv#tG}�}Um�q	�u�5�F�{suv#tG}U|£�Eq;zTsutw¥³|p�y¬w|p�FoUsu¬¡v;��}Um�q�¸ �3¹ jR©

º�»(¼G½:¾G¿FÀ�Á(Â f:�F}Usuz�v3jÃvF}®¢&m	oU²¡­ ¹��$�	�	� ­ �3¹ jR­y¤��y�~}Us{�#q	|g}

Ä ÅwÆ:Ç¡ÈBÉ
ÊRË�Ì5ÇBÍUÉ:Æ

Î3ÏBHÐ>@?BZ@H(NwD�`TS�ÑB\F`y>y?¡ÑK>@NK?lDFH	Ò#ÏBNK`@OY`@Ó@XYH	^�SÔ`y\�D�ÏKHWO[`¡Ò	>TO�OY`E`@ÕQI:Ò(`@L�ÑBX[NKH	?×Ö
X[D�Ï×D�ÏKH
?¡H(\FH(ÓyABOY>TD�XY`@N×`TS³DFÏBXY^µÕK>@\rD´`@S�D�ÏBHWNKH$DUÖ<`@\FØiXYN±LM`y^rDµJ£AB\F`@Õ5H	>@NÙÒ$`@AKNyDF\�XYH	^	I�SÔ`w^UDFH(\#^
D�ÏBHW?¡H	ÕBOY`GÚwLMH	NyD�`@S�NBH	ÖÛ^�H(\FZEXYÒ(H	^�D�`ÜDFÏBH"H(NK?ÝAK^�H(\_ÞÃVRNBH"`@S�D�ÏKH	^�HW^rH	\�ZEX«Ò$H	^�X«^MD�ÏKH
L-ABO[D�X«Ò(>y^UDFX[NBÓ�`@SQ?¡X[ÓyX{D#>TOKÎ3ßàÒ#ÏK>TNBNKH(O«^�D�`->@O[On^rABÑn^�Ò(\�XYÑnH_?M\�H_^rX«?¡H	NyDFXY>@OBÒ$AK^rD�`yLMH(\#^(ÞyC¡AKÒ#Ï
>W^rH	\�ZEX«Ò$H´\FH	áwABXY\FH	^�Ñ5`TDFÏi>W?¡H_?¡XYÒ	>GDFH	?l^�X[ÓyNK>TOYOYX[NBÓ"ÕKOY>@NBHãâ�H@Þ ÓKÞQSÔ`y\�Ò#ÏK>@NBNBH	OÃ^�H(OYH	Ò;DFX[`yN
ÑwÚãD�ÏKHµH	NK?EägAK^rH	\#å�>TNK?æ>"ÏKX[ÓyÏlÕnH	\rSÔ`y\�L�>@NKÒ$H´L�>@NK>TÓyH(LMH(NwD�ÕBO«>TNBHçSÔ`@\�ÕB\�`GZEX«^rXY`@NKX[NBÓnI
L�`yNBX[D�`@\FXYNBÓ�>TNK?çèK`GÖéL�>@NK>TÓyH(LMH(NwD	Þ
Î3ÏBH�ÕB\F`TêUH_Ò;D3>TXYLM^3>TDÃÕB\F`GZEXY?¡XYNBÓ->�L�>TNK>@Ó@H	L�H	NwD£SÔ\F>@LMH(Ö<`@\FØ-SÔ`y\<Ò(`@NKÒ(AB\�\FH(NwD�ëR`wC

>@^F^rAB\FH	?WL-ABO[D�X«Ò(>y^UD³^rH_^�^�X[`yNK^RX[NÐD�ÏBH�ÑK>@Ò#ØEÑ5`@NBHìâÔÏBH	\�H�>çLMH(D�\F`@Õ5`@OYX{D#>TNÐ>@\�H_>�NBH$DUÖ<`@\FØBå
D�`�ÕB\�`GZEX«^rXY`@NMDFÏBH³O[`¡Ò	>TO5O[`E`@Õ%ÞEJÃ>@Ò#ÏçÎ3ßíÒ#ÏK>@NBNBH(OcX«^3Ò$`@NnÒ$H(ÕBD�AK>@O[OYÚ�?¡H$îKNKH	?ì>@^<>-L�ABO{DFX{ä
Ò(>@^rD�D�\FH(H
Ö
ÏKXYÒ#ÏMÏK>y^&D�ÏBH�Ò#Ïn>T\#>@Ò;DFH(\FXY^rD�X«Ò(^&`@Sc>�ßRïÃP�IyX[HyÞwðÃO[`w^rH_?Mñ�^�H(\:ò�\F`@ABÕQIy^rH_Ò$AB\FX{DUÚ
>TNK?ÐëR`ECçÓyAK>T\#>TNwDFH(H	^	ÞBÎ3ÏBH�^�ABÕBÕ5`@\�D�`TS�L�ABO{DFXYÒ	>@^rD
S�>@Ò(X[OYX{DUÚìÖ
X[D�ÏBXYNWßRïÃP�^
X«^�\FH	áwABXY\FH	?
X[Nã`@\#?¡H(\�D�`ç`yÕ¡D�XYLMX[ó	H�DFÏBH�An^rH�`TS£NBH(DUÖÃ`y\�Øì\�H_^r`yAB\#Ò$H	^	Þ5C¡X[NKÒ(H�DFÏBH�\FH	áwABXY\FH	?�L-AKO{DFXYÒ	>@^rD
D�\FH(H	^:>T\FH3^rD�\F`@NKÓ@OYÚ�?¡ÚENK>@L�X«ÒTITD�ÏBH	X[\:Ò(`@N¡înÓ@AB\#>GDFX[`yN�Ö
X[D�ÏBXYNMD�ÏKH
D�\#>@?¡X[D�XY`@Nn>TOBß�ï:P×L�>TN¡ä
>TÓ@H	LMH(NwD�D�XYLMH$äp^�Ò	>TOYH-X«^�NK`çLM`@\FH�ZEXY>@ÑBOYH@ÞQVRAB\�Ö<`@\FØµÕK\�`yÕn`w^rH_^�>TNÐX[NwD�H	Ó@\#>GDFX[`yN"`TS�D�ÏKH



LM>@NK>TÓyH(LMH(NwD�>TNn?"^rXYÓ@NK>@O[OYXYNBÓMÕBOY>@NBH	^�AK^rXYNBÓ�ÕB\F`@Óy\F>@LMLM>@ÑBOYH�>@NK?�>@Ò;DFX[ZyH³D�H_Ò#ÏBNB`@OY`@ÓyX[H_^
X[N�`@\#?¡H	\ÃDF`´Ò$`yÕnH³Ö
X[D�ÏìD�ÏBX«^�^rD�\F`@NBÓ�ZG>T\FXY>@ÑBXYO[X[DUÚç>TNn?µ?¡ÚENK>@LMXYÒ	^(Þ
Î%`µÕB\�H_^rH	NwD�D�ÏKH�L�>GêU`y\RÒ(`@LMÕn`yNBH(NwD#^�`@S:`@AB\³>T\#Ò#ÏBX[D�H_Ò;D�AK\�HyIBD�ÏKH�\FH(L�>TXYNK?¡H	\R`@S£D�ÏKH

ÕK>TÕ5H(\�XY^�`@\FÓy>@NBX[ó	H	? >@^�SÔ`@OYO[`GÖ�^	Þ&C¡H	Ò;DFX[`yN � ÓyX[ZyH	^�>ã?¡H$îKNKX{DFX[`yNl`TS��RÚwNn>TLMXYÒçß�XY\rDFAK>TO
ï£\FX[ZG>GDFH�P�H$DUÖ<`@\FØ¡^(IwX[OYOYAK^UDF\F>TD�H_^:DFÏBH�DF>@\�ÓyH$D3ÑK>@Ò#ØEÑ5`@NBHRD�`�ÑnH³L�>TNn>TÓ@H_?ç>@NK?´LM`TDFX[ZG>TD�H	^
D�ÏBHµNBH(H_? SÔ`@\�>"ÕB\F`@Ó@\#>TLML�>TÑKO[H�>T\#Ò#ÏBX[D�H_Ò;D�AK\�H�XYNl`@\#?¡H	\�D�`WH	NK>TÑKO[HµX[N¡ä®D�XYLMHçL�>TNn>TÓ@H(ä
L�H	NwD	ÞyCEH_Ò;DFX[`yN��³>@NK?���?¡H(DF>@X[O¡DFÏBH�Ò$`yLMÕn`yNBH(NwDF^�`@S5`yAB\�L�>TNK>@Ó@H	L�H	NwD�>@\FÒ#ÏBX[D�H_Ò;DFAB\�HyÞ	�pN
^rH_Ò;D�XY`@N�
-Ö<H�?¡H$D#>TXYOcD�ÏBH�?BXY^rD�\FX[ÑKA¡D�H_?ì^�`TS DUÖ3>T\FHR>@\FÒ#ÏKX{DFH	Ò;DFAB\FH@ÞKCEH_Ò;D�XY`@N
�M^rAKL�L�>@\�XYó(H_^
D�ÏBH
Ö<`@\FØ�?¡`@NKH<XYNM`TDFÏBH(\�ÕB\F`TêUH_Ò;D#^�Ö
ÏBXYÒ#Ï�ÏK>y^�ÑnH	H(NMÕK>T\�D�X«>TOYOYÚ�\�H	AK^rH_?-XYNM`@AB\£>@ÕBÕB\F`y>yÒ#ÏQÞ
]�XYNK>@O[OYÚµ>M^�ÏB`@\�D�Ò$`@NnÒ$OYAK^rXY`@NµXY^�Ó@XYZ@H(N�>TNn?´SÔA¡DFAB\FH�ÖÃ`y\�Ø�X«^
`@ABD�OYX[NBH_?�Þ

� ����Æ����6Í�Ì��éÍUÈBÇ¡Ë������ÐÈnÍ�����Ç��! "��Ç$#ÜÉ£È&%('

��ÚENK>@L�X«Ò�ßRX[\�D�An>TO�ï:\�XYZG>GDFH-P�H(DUÖÃ`y\�Ø¡^
>T\FH�SÔ\F`@L >�OY`@Ó@X«Ò(>@OQÕ5`@XYNyD�`TS�ZEX[H	Ö ZEX[\�D�AK>@O%ÕB\FX[ä
Z�>TD�H"NBH(DUÖÃ`y\�Ø¡^MÖ
ÏBX«Ò#Ï×H(NKÒ	>TÕK^�ABO«>GDFHìL�ABO[D�X«Ò(>@^rD´DF\�H	H	^MÖ
ÏB`w^rH�DF`@Õ5`@OY`@Ó@ÚiLM>�Ú Ò#ÏK>TNBÓyH
Z@H(\FÚæSÔ\FH	áwABH	NyDFO[Ú ?¡H(Õ5H(NK?BX[NBÓi`@NÝAK^rH	\�X[NwDFH(\#>@Ò;DFX[`yNK^"â~êU`yX[N%I:OYH	>�Z@H�>æÒ#ÏK>@NBNBH(O å;Þ£Î3ÏKH	^�H
�
ßRïÃP \FH(OYÚµ`yNÐCEH(\FZEXYÒ(H�)QH	Z@H(O+*�Óy\�H	H(LMH(NwDF^�âkC�),*Rå�H	^rDF>TÑKO[X«^rÏKH	?�Ñ5H$DUÖ<H(H(NÐX[NK?BX[ZEX«?¡AK>TO
H(NK?EägAK^�H(\-^�ABÑK^FÒ$\FXYÑnH	\F^�>@NK?ãD�ÏBHµ^rH	\�ZEX«Ò$H�ÕB\F`GZEXY?¡H	\�>@^�Ö<H(OYOÃ>y^�`@NlC�),*�^-ÑnH(DUÖÃH	H(N D�ÏKH
OY>TDrD�H	\<>@NK?çÒ(`@NwD�H	NwDÃÕB\F`GZEXY?¡H	\F^	ÞyÎ3ÏKH�^�H(\FZEXYÒ(H�ÕB\F`GZwX«?¡H	\:L�>�ÚMX{D#^rH	O{S%\FH(OYÚM`@Nì>�D�\#>TNn^rÕ5`@\�D
ÕB\�`GZEX«?¡H(\MÖ
X[D�ÏÙ^�ÕnH_Ò$X[înÒ"C�)-*R^(Þ.*<DMDFÏBH"O[`GÖ<H	^rDMO[H	Z@H(O®I�D�ÏKH"NBH$DUÖ<`@\FØæXY^�Ò(`@LMÕ5`y^�H	? `TS
*�Î0/)^�Ö
X{D#Ò#ÏBH	^	Þ�*<D�DFÏBHìÑK>@Ò#ØEÑ5`@NBHìH	?¡ÓyH	^	I&Ò(AK^rD�`@LMH	\F^�>@Ò	Ò$H	^F^-D�ÏBH"?¡ÚENK>@L�X«ÒµZwXY\�D�AK>@O
NBH$DUÖ<`@\FØ�D�ÏK\�`yABÓ@Ï"CEH(\FZEXYÒ(H1*�Ò(Ò(H	^F^�ï�`@XYNwDF^�â®C�*�ï<å;ÞKÎ3ÏBH�ÕKÏwÚ¡^�XYÒ	>TO�XYN¡SÔ\#>@^rD�\FAKÒ;DFAB\�H³AK^�H	^
D�ÏBH�*R^rÚELMLMH$D�\FX«Ò1��XYÓ@X[DF>@O%CEABÑK^FÒ$\FX[Ñ5H(\�)%X[NKH´â2*��³C�)&å<D�H_Ò#ÏBNB`@OY`@ÓyÚ@Þ
J:>@Ò#Ï Î3ßÛÒ#Ïn>TNBNBH	O:X«^�LM`¡?¡H(OYH	?æ>y^�>3�
ß�ï:P-Þ�Î3ÏBX«^�Ò#ÏK`@X«Ò$H�X«^->TÕKÕB\�`yÕB\FXY>TD�H�^rXYNKÒ(H

Ò$`@LMLM`@N³SÔH_>GDFAB\�H_^QÖ
ÏBX«Ò#Ï->@\�H£Õn>T\�D�X«Ò$ABO«>T\�DF`�ß�ï:P�^ÃâÔHyÞ Ó54GðÃOY`y^�H	?�ñR^rH	\&ò�\F`@ABÕQIGCEH_Ò$AB\FX{DUÚ
>TNK?´ëR`wC-Ó@An>T\#>TNwD�H	H	^#å%>@\�H<`TS�>³Ò$\FAKÒ$X«>TO¡XYLMÕn`y\rD#>TNKÒ(H
X[N�D�ÏKH�Ò$`@NwDFH76ED�`TS�Î3ßÙ\�H_^rX«?¡H(NwDFXY>@O
ÑB\�`w>@?BÒ	>@^rD	Þ
Î%\#>@?¡X[D�XY`@Nn>TO&/W>@NK>TÓyH(LMH(NwD£DFX[LMH(äg^FÒ(>@O[H
SÔ`y\:ß�ï:P±ÕK\�`GZEX«^rXY`@NMX«^:NB`@D<>@ÕBÕB\F`@ÕB\FXY>TD�H3SÔ`y\

^rAKÒ#Ï8�
ßRïÃP�^	Þ5�pNãS�>@Ò$D	I5D�ÏKH-DF`@Õ5`@OY`@Ó@Ú�Ò#ÏK>@NBÓ@H�`TS:H_>@Ò#Ï"DF\�H	H�L�AK^UD³`¡Ò(Ò(AB\RXYNã>µÒ$`yABÕBOYH
`TS3L�XYOYO[X«^rH_Ò$`yNK?B^³Ö
ÏBH	NBH(ZyH(\�>�Ò$AK^rD�`yLMH(\�ó	>@ÕK^�SÔ\F`@L `yNBH´Ò#ÏK>TNKNBH(O�DF`�>@NB`TDFÏBH(\_Þ9/"`y\�H(ä
`GZ@H(\_I&D�ÏBX«^´Ò(`@N¡îKÓyAB\#>GD�XY`@NiDF>y^rØlL�AK^rD´ÑnH"Õ5H(\�SÔ`@\FLMH	? X[N×ÕK>@\F>@O[OYH(O3H(Nn>TÑBOYX[NKÓÜL�ABO[D�XYÕBO[H
Ò$AK^rD�`yL�H	\F^�D�`"Ò#ÏK>@NBÓ@H�Ò#ÏK>TNKNBH(O«^³^rXYL-ABO[DF>@NBH(`yAK^�O[ÚyÞcCEXYNKÒ(H�ÓyH(NBH	\�X«Ò�NBH$DUÖ<`@\FØ�OY>�ÚyH(\R^�ABÕ¡ä
Õn`y\rD�X«^MABNBOYX[ØyH(OYÚæD�` ^rAKÕBÕn`y\rD´^�AKÒ#ÏÝ\�H_áyAKX[\FH(LMH(NwD#^(I�ÕK>@\rDM`TSRD�ÏBH"L�>TNn>TÓ@H	LMH(NwD�D#>@^�Ø¡^
L-AK^rD�Ñ5H�X[NwD�H	Ó@\#>GDFH	?�Ö
X[D�ÏWDFÏBHM^rXYÓ@NK>@O[OYXYNBÓ�S�>@Ò(X[OYX[DUÚ"X[NwD�`ì>´ÕB\F`@Óy\F>@LMLM>@ÑBOYH�X[N¡SÔ\#>@^rD�\FAKÒ$ä
D�AB\FH@ÞGÎ3XYL�H3Ò$`yNK^rD�\#>TXYNyD#^�>@\�H:`@NBH<LM`TD�XYZG>GDFX[`yNQI�X[N¡SÔ`y\�L�>TD�XY`@N-^�ÏK>T\FXYNBÓ�ÕB\F`GZEXY?BH	^%>�^�H	Ò$`yNK?
`@NBHyÞ;:Ã`@D�ÏMÒ(>@L�Õn^�ÑnH	NBH$îBD<4@OYX[ØyH3X[NM>@Ò$D�XYZ@H3NBH$DUÖ<`@\FØEX[NKÓKIG^rXYÓ@Nn>TOYO[XYNBÓ�ÕB\�`@D�`¡Ò$`yOY^&L�>�Ú�Ñ5H(N¡ä
H$îBD
SÔ\F`@L·XYN¡SÔ`y\�L�>GDFX[`yNµÕK\�`GZEX«?¡H	?çÑwÚ´D�ÏBH�L�>TNn>TÓ@H	LMH(NwDÃSÔ\#>TLMH	ÖÃ`y\�ØWâ�O[XYØ@H�D�`yÕn`yO[`yÓ@Ú�`y\
O[XYNBØ�^UD#>GDFH	^#å;I¡>TNK?´`@N�DFÏBH�`@D�ÏBH	\ÃÏK>@NK?�IE>�L�>TNn>TÓ@H	LMH(NwD£SÔ\#>TLMH(Ö<`@\FØ�L�>�Ú�ÑnH	NBH$îKDÃSÔ\F`@L
X[N¡SÔ`y\�L�>TD�XY`@NæÕB\F`GZEXY?¡H_? ÑEÚãDFÏBHçZG>@O[ABHì>@?B?BH	?l^�H(\FZEXYÒ(H	^�^�X[ÓyNK>TOYOYX[NBÓÐÕBOY>@NBHãâ�H@Þ ÓKÞ�>@Ò$D�AK>@O
NwAKL-Ñ5H(\
`TS�Ò$An^UDF`@LMH(\#^3Ö
ÏB`�>T\FHROY`E`@ØEXYNBÓ�>GD�>MÓ@XYZ@H	NµÒ#ÏK>@NBNBH(O å;Þ



� ����� � ��Æ���� �-� �%ÆÃÇ ��ÈKÌ���ÍpÇ��%Ì5ÇBË�È �
�pNi`@\#?¡H	\-DF`ÐH(Nn>TÑBOYHµL�>@NK>TÓyH(LMH(NwD�`@S
D�ÏB`w^rH
�
ß�ï:P�^	I�ÖÃHµÏK>�Z@HìÒ#ÏB`y^�H(NlD�`ãÒ(`@L�ÑBX[NKH
D�ÏBHMÕB\F`@Óy\F>@L�L�>@ÑBO[H-NBH$DUÖ<`@\FØì>@ÕBÕB\F`y>yÒ#ÏÐ>TNK?ã>@Ò$D�XYZ@H�DFH	Ò#ÏBNK`@OY`@Ó@ÚyI5>y^³?¡H$D#>TXYO[H_?WXYNÐDFÏBXY^
^rH_Ò;D�XY`@N%Þ

*�^ìX[OYOYAK^UDF\F>TD�H_?ÙX[NàîKÓyAB\�H��@IÃD�ÏBH L�>TNn>TÓ@H	LMH(NwDì>@\FÒ#ÏBX[D�H_Ò;DFAB\�HÐXY^ìÑBABXYO[D�Ö
X[D�ÏKX[N >
ð
V�=�:(*"��ï:Jl`yN�D�`yÕç`@S%ï	�<
 ��

� �BI ��� >TÑK^rD�\#>@Ò$DÃ^�Ö
X{D#Ò#Ï´X[NwDFH(\�S�>@Ò$H_^(ÞEÎ3ÏBHRH(NwD�XY\�H�>T\#Ò#ÏBX[ä
D�H	Ò$D�AB\FH�X«^
Ò$`@LMÕ5`y^�H	?µ`TS&îKZ@H³H	O[H	L�H	NwDF^	Þ
Î3ÏBH³LM>@X[N�Ò$`yLMÕn`yNBH(NwD3XY^<DFÏBH��
ßRïÃPíÎ%\FH(H1/W>@NK>TÓyH(\_ÞwÎ3ÏBX«^3H(NwDFX{DUÚ´X«^3\FH	^�Õn`yNK^rXYÑBOYH

SÔ`@\3D�ÏKH-Ò$`yN¡îKÓ@AK\F>TD�XY`@NQIEH76EDFH(NK^�X[`yN">TNK?ì\FH	?¡AKÒ$D�XY`@Nì`TS��
ßRïÃP D�\FH(H_^
`@NµD�ÏBH-ÑK>@Ò#ØEÑ5`@NBHyÞ
�gDRL�>TXYNwDF>TXYNK^R>�ZEX[H	Ö `@S�D�ÏBH-D�`@Õ5`@OY`@ÓyÚç`@S&DFÏBH-ÕKÏwÚ¡^�XYÒ	>TO�NBH$DUÖ<`@\FØµ>y^
ÖÃH	O[O�>@^�>�O[`yÓ@X«Ò(>@O
`@NBH-SÔ`@\�H_>@Ò#Ï"H_>@Ò#Ï3�
ß�ï:P Ò$AB\F\�H	NwD�OYÚµXYNÐ>@Ò$D�XYZEX{DUÚyÞnÎ3ÏBX«^�H	NwD�X[DUÚì`��5H	\F^R>TN *Rï �3DF`´D�ÏKH
ðÃAK^UDF`@LMH(\�CEH	\�ZEX«Ò$H *�Ò(Ò(H	^F^³ï�`@XYNyDMâ�^�H	Ò(`@NK?ãÒ$`@LMÕ5`@NBH	NwD#å�D�ÏB\F`@ABÓyÏWÖ
ÏBX«Ò#ÏÜ>@O[O�Ò#ÏK>@NBNBH(O
^rH(D�ABÕ��TÒ#ÏK>TNKÓ@H:\FH	áwABH_^UD#^�>T\FHÃ\FH	Ò(H(XYZ@H	?QI_>yÒ#ØwNK`GÖ
O[H_?¡Ó@H_?´â�Ò#ÏBH_Ò#Ø³D�ÏK>TD�D�ÏBH3AK^�H(\�X«^&>@O[OY`GÖ<H	?
D�`�êU`yX[N´>-Ó@XYZ@H	N �
ßRïÃPRå£>@NK?MÕ5H(\�SÔ`@\FL�H_?"âÔX«^�^�ABH�>TN�H76¡ÕK>@NK^�X[`yN�\�H_áyAKH	^rD£D�`-D�ÏBH �
ßRïÃP
SÔ`@\3D�ÏKH�Ó@XYZ@H(N"C�*RïÝ>@NK?µD�ÏBH�ÓyX[ZyH(N�Ò#ÏK>TNKNBH(O®Þ

DPE

P1520
L Iface

P1520
L Iface

P1520
L Iface

P1520
L Iface

P1520
L Iface

P1520
L Iface

P1520
L Iface

P1520
L Iface

Customer
SAP

Manager
Tree

DVPNMonitoring
Manager

Content
Provider
Service

Manager

Monitoring
EE

LDAP Monitoring
Code Server

����� ���E� ª��wv
¤�q(tEq	¥	v#¤�v#tG}£q$oU���ysu}UvF�F}U�yoUv
¬y�wsu�{�ysutw¥R¬w�umG��²T|

Î3ÏBHMD�ÏBXY\#?æÒ$`@LMÕ5`@NBH	NwD-XY^�>�LM`@NBX[D�`y\�XYNBÓ"H(NwDFX{DUÚyÞ�Î3ÏBX«^�L�>TNn>TÓ@H	LMH(NwD�H(NwD�X[DUÚãÕK\�`@ä
ZwX«?¡H_^3S�>@Ò(X[OYX{DFX[H_^<SÔ`@\�?BH(ÕBOY`GÚEL�H	NwD3`@S&LM`yNBX{DF`@\FX[NKÓMÒ(`¡?¡H�SÔ`@\�Ñ5`TDFÏµDFÏBH-CEH	\�ZEX«Ò$H�ï£\F`GZEXY?¡H	\
>TNK?�DFÏBHMðÃ`yNwD�H(NwDRï:\�`GZEX«?¡H(\#^	ÞB=
H(O«>GDFH	?�DF`�D�ÏBH�LM`@NBX[D�`y\�XYNBÓ´H	NyDFX{DUÚ�X«^
DFÏBH /"`yNBX[D�`@\FXYNBÓ
J:J�I�>TN J�6¡H	Ò(A¡D�XY`@NiJ:NEZwXY\F`@NBLMH(NwD�SÔ`y\�>yÒ;DFX[ZyHçÒ$`¡?¡HyÞ�Î3ÏKXY^�J:J,XY^�>�ZG>TXYOY>@X[ÑBOYH´XYNiZG>T\FX[ä
`@AK^ÃNB`¡?¡H	^Ã`TS�DFÏBH�NBH$DUÖ<`@\FØcITH	^�ÕnH_Ò$X«>TOYO[ÚM`yN´H	>yÒ#Ï´H	?¡ÓyH�NB`¡?¡H³>@^:`@NBH�^rÕ5H	Ò(XY>@O5J:NK?Eäpñ�^�H(\_Þ
Î3ÏBXY^�JÃJÐX«^�AK^�H	?-ÑwÚ�D�ÏBH0/"`yNBX{DF`@\FX[NKÓRL�>TNn>TÓ@H	\%DF`�?¡H(ÕBOY`GÚ�^�H(\FZwX«Ò$H3^�ÕnH_Ò$X[înÒ<L�`yNBX[D�`@\FXYNBÓ
Ò$`¡?¡HMSÔ`@\�`yNBHM`@\�L�ABO{DFX[ÕKO[H´Ò(`@NwD�H	NyD�ÕK\�`GZEX«?¡H(\�^�H(\FZwX«Ò$H�ÕK>@\F>@L�H(D�H	\F^	Þ�Î3ÏBXY^�L�`yNBX[D�`@\FXYNBÓ
Ò$`¡?¡H³XY^3?¡H	Z@H	O[`yÕnH_?çÑEÚMD�ÏKH�NBH$DUÖ<`@\FØMLM>@NK>TÓyH(LMH(NwD
^UD#>��Ð>yÒ(Ò$`y\F?BX[NBÓ-D�`´C�),*�^	ÞBÎ3ÏBH³\�H(ä
^rABO[D�XYNBÓìÒ$`¡?¡H�Ò	>TN"Ñ5H�?BÚwNn>TLMXYÒ	>TOYO[Ú�?¡`GÖ
NBOY`y>y?¡H	?">@NK?"Ò$`yNwD�\F`@OYO[H_?�ÑwÚìDFÏBH /"`yNBX[D�`@\FXYNBÓ
/W>TNK>@Ó@H	\�XYNÙ>@Ò	Ò$`@\#?B>@NKÒ$HìÖ
X{DFÏÝD�ÏBHW^�H(\FZEXYÒ(HìL�>@NK>TÓyH(LMH(NwD�H(NwD�X[DUÚ ?BH	^FÒ$\FX[Ñ5H	? ÑnH	O[`GÖ�Þ
Î3ÏBH3SÔABNKÒ$D�XY`@NK>@O[X[DUÚ�DFÏK>GD:Ö<H�>@Ò#ÏKX[H	Z@H<Ö
X{DFÏMD�ÏBX«^£>TÕKÕB\�`w>@Ò#ÏMÒ$`y\�\FH	^�Õn`yNK?B^�D�`�>³`yN¡ä®D�ÏBH(äkèKÚ
Ò$`@Nn^UDF\�AKÒ$D�XY`@N´`@S�=�/ãV�P /"XYÑK^	Þ¡]B`@\<AK^�AK>TO5DF\F>���ÒRLM`@NBX[D�`y\�XYNBÓnI@DFÏBHRLM`yNBX{DF`@\FX[NKÓ-L�>TN¡ä
>TÓ@H	\�AK^�H	^:C¡P /Wï�ägÑK>y^rH_?�>@Ó@H(NwD#^�O[`¡Ò	>GD�H_?�X[N�D�ÏKH�^rÖ
X[DFÒ#ÏKH	^	I@>GD£OYH	>y^UD£XYNMD�ÏBH3în\F^rD£\�H	O[H_>@^�H



`TS�D�ÏBH-LM>@NK>TÓyH(LMH(NwD�H	NwZEXY\�`yNBLMH(NwD	ÞnÎ3ÏBH�LM`@NBX[D�`y\�XYNBÓ�L�>TNn>TÓ@H	\�\FH(OYX[H_^
`@NW>MLM`@NKX{DF`@\�ä
X[NBÓµÒ$`¡?¡H-^�H(\FZ@H	\
`��cH(\FX[NBÓ´>�^�H$DR`TS�LM`@NBX[D�`y\�XYNBÓMSÔABNKÒ$D�XY`@NK^�Ö
ÏBX«Ò#ÏWÒ(>TN"Ñ5H-?¡H	ÕBOY`GÚ@H	?µDF`
D�ÏBH�ÕB\F`@Ñ5H�J:JÃ^3`@NwD�`�D�ÏBH�NKH$DUÖ<`@\FØ5Þ
Î3ÏBH£O«>@^rD�Ò$`yL�Õ5`@NKH(NwD%X«^%>�^�H(\FZEXYÒ(H�O[H	Z@H(O@LM>@NK>TÓyH(\%Ò	>TOYO[H_?-ðÃ`@NwD�H	NwD�ï£\F`GZEXY?¡H	\%CEH(\FZEXYÒ(H

/W>TNK>@Ó@H	\	I&\�H_^rÕ5`@Nn^rXYÑBOYHçSÔ`y\�Ñ5`TDFÏ ��ßRï:P ^�H$DFABÕÝ>@NK?ÝÒ$`@OYOYH	Ò;DFX[`yNi`@S�?B>TDF>ÐD�ÏK>TDML�AK^rD
ÑnHµLM>y?¡Hµ>�ZG>@X[O«>TÑBOYH�DF`"D�ÏBH�Ò$`yNwD�H(NwD-ÕK\�`GZEX«?¡H(\çâ�L�>TXYNBO[Ú ÑK>y^rH_?æ`@NæÖ
Ïn>GD�X«^�^rÕ5H	Ò(X{îKH_?
X[NÜD�ÏKHµCEH(\FZEXYÒ(H )QH(ZyH(O *�Ó@\FH(H(LMH	NyD_ÞQÎ3ÏBX«^�H(OYH(LMH(NwD�L�>TXYNBOYÚÐ\FH(OYX[H_^³`@NÜD�ÏKH�L�`yNBX[D�`@\FXYNBÓ
LM>@NK>TÓyH(\
DF`çÓw>GD�ÏKH(\�XYN¡SÔ`y\�L�>GDFX[`yN�SÔ\�`yL DFÏBH-NKH$DUÖ<`@\FØ5Þ *,^�H	Ò(`@NK?�XYN¡SÔ`@\FL�>GDFX[`yNW^r`yAB\FÒ(H
XY^£D�ÏBH�ðÃAK^UDF`@LMH(\<C�*�ï DFÏB\F`@ABÓyÏ�Ö
ÏBXYÒ#Ï´Ò(`GZ@H	\F>@Ó@H<\�H	OY>TD�H	?�?K>GDF>-Ò(>TNMÑ5H�`yÑ¡DF>@X[NBH_?�ÞyÎ3ÏKH
^rH	\�ZEX«Ò$H£OYH(ZyH(O@\FH(Õ5`@\�DF^�>T\FH£L�>@?¡H<>�ZG>TO«>TXYÑBO[H�DF`�DFÏBH<Ò(`@NwD�H	NwD%ÕB\F`GZwX«?¡H	\�D�ÏB\F`@AKÓ@Ï->@N�)-��*Rï
?¡X[\FH	Ò$D�`y\�Ú´^�H(\FZ@H	\	Þ

*�OYO�D�ÏB`w^rH�Ò(`@LMÕ5`@NBH	NyD#^�>T\FH�Ò$AB\F\FH(NwD�OYÚçABNn?¡H(\�?BH(Z@H	O[`yÕBLMH(NwD�AK^�X[NKÓMD�ÏBH��w>�ZG>-DFH	Ò#Ï¡ä
NB`@OY`@ÓyÚÜ>@NK?l>Üð
V�=�: * �RïÃJ,>TD-D�ÏKHµÕB\F`@Óy\F>@LMLM>@ÑBOYH�O[H	Z@H(O®Þ�Î3ÏBHµJ 6EH_Ò$A¡DFX[`yNiJ£NEZEX[ä
\�`yNBLMH(NwD3>@NK?ì>@Ò;DFX[ZyHRÒ(`E?BH�X«^3>TNìH76ED�H	NK^�X[`yNç`TS%D�ÏBH1*�PRÎ�CìÎ%`E`@OYØEX{D � � ��� \FABNBNBXYNBÓ�`@Nì>
)QXYNwA 6çÑn` 6µSÔ`@\
ÕB\F`@Ñ5H	^	Þ

� � � �  ��È �9��� ��Æ���� �QÈ

Î3ÏBH��
ßRïÃP Î�\�H	H /Ð>TNK>@Ó@H(\
X«^3DFÏBH�Ò$`y\�H³`TS&D�ÏKH�L�>TNK>@Ó@H(LMH	NyD
ÕBO«>GD�SÔ`@\FL�Þ �ÜH�Ö
X[OYO�îK\#^rD
?¡H	^FÒ$\FX[Ñ5H�D�ÏBH�^rDF>TD�X«Ò�XYN¡SÔ`y\�L�>GDFX[`yNãLM`¡?¡H	OkIcDFÏK>GD�X«^�D�ÏBH´^rD�\FAKÒ;DFAB\FH�`@S:D�ÏKH�X[N¡SÔ`y\�L�>TD�XY`@N
NBH(H_?¡H	?ìDF`�LM>@X[NwD#>TXYN�>MZEXYH(Ö `@NìD�ÏKH��
ßRïÃP >TNK?�ÕKABÑBOYXYÒ³NBH(DUÖÃ`y\�ØçÕB\�`yÕnH	\rDFX[H_^(Þ5*
S D�H	\rä
Ö<>@\F?B^<Ö<H³Ö
X[OYO%Ò$`yNwD�XYNwAKH�Ö
X[D�Ï�DFÏBH�SÔABNKÒ$D�XY`@NK>@O%>@^�ÕnH_Ò;D#^3`TS�X{D#^�>@Ò$D�XYZwX[DUÚ@Þ

���
	 �
��������������������� �"!�#%$

Î3ÏBH£XYN¡SÔ`@\FL�>GD�XY`@N³NBH	H	?¡H_?³X[N�`y\F?BH(\cD�`�ÕnH	\rSÔ`y\�LéD�ÏBH£L�>@NK>TÓyH(LMH(NwDQX«^cDUÖÃ`@SÔ`@O«?�I(^�X[NnÒ$H�DUÖ<`
?¡X �cH(\FH(NwD&OY>�ÚyH(\#^�`TSK>@ÑK^UDF\F>yÒ;DFX[`yN�Ò(>TN-ÑnHÃÕBA¡D�X[NwD�`�H(ZEXY?BH(NKÒ(H@Þ�Î3ÏBH£îK\#^rD�`@NKHÃÒ$`yNKÒ$H	\�Nn^�D�ÏKH
ÕBABÑBOYXYÒ<NBH(DUÖÃ`y\�Ø³AK^�H	?�D�`³?¡H(OYXYZ@H(\�D�ÏKH(��ßRï:PÝ^�H(\FZwX«Ò$HyÞGÎ3ÏBHÃAKNK?¡H(\FOYÚwXYNBÓ�ÕBABÑBOYX«Ò:NBH(DUÖÃ`y\�Ø
XY^<LM`¡?¡H(OYH	?çAK^rXYNBÓM>-^�O[XYÓ@ÏwDFO[Ú�LM`¡?¡X[îKH	?çX[N¡SÔ`y\�L�>TD�XY`@NçLM`¡?¡H	O5`@SQD�ÏKHR`yNBHRXYNwD�\F`¡?¡AKÒ$H_?´XYN
� � 
�� ÞyÎ3ÏBHRH76ED�H	NK^rXY`@Nn^£DF`�D�ÏK>TD<LM`¡?¡H	O5Ò(`@NKÒ(H(\FNMD�ÏBH�^rABÕKÕn`y\rD<`TSQL-AKO{DFXYÒ	>@^rD<Ò$`yNBNBH_Ò;D�XY`@Nn^
>GDµ>æO«>�Ú@H	\�D�\#>TXYOR>@NK?Ù\FH	^�ÕnH_Ò;DFX[ZyH(OYÚ ^�ABÑBNBH(DUÖÃ`y\�ØÝÒ$`@NKNBH	Ò$D�XY`@NÙO«>�Ú@H(\_Þ.*<DµD�ÏBH8�
ßRïÃP
O[H	Z@H(O®I%NKH(Ö H(NwDFX{DFX[H_^�>@\�H´XYNwD�\F`¡?¡AKÒ$H_?l>TNn?æO[XYNBØyH	?ÜD�`ÐD�ÏBHì^rAKÕBÕn`y\rDFX[NKÓÐH(OYH(LMH	NyD#^�SÔ\F`@L
D�ÏBH�ÕKABÑBOYXYÒ³NBH(DUÖÃ`y\�ØçOY>�ÚyH(\3ZEX[H	Ö âk^rH	H³îKÓ@AB\FH � å$ÞK]B`y\
D�ÏBH�^F>TØyH³`TS�Ò$O«>T\FX{DUÚ´Ö<H�Ø@H	H(ÕìD�ÏKH
ÕBABÑBOYXYÒ�NBH(DUÖÃ`y\�Ø�Õn>T\�D3`@SQD�ÏKH�X[N¡SÔ`y\�L�>TD�XY`@NçLM`¡?¡H	OQáyAKX{DFH�^rXYLMÕBO[H�>@NK?´ÓyH(NBH	\�X«ÒTÞBCEÕ5H	Ò(X{înÒ
*�Î0/ \FH(O«>GDFH	?çH(NwD�X[D�XYH	^
>@\�H³`@ÑBDF>TXYNBH_?´ÑEÚç>M^rÕ5H	Ò(XY>@O[X«^F>GD�XY`@Nµ`TS�D�ÏBH�ÓyH(NBH	\�X«ÒRÒ(OY>y^�^�H	^	Þ¡]B`y\
X[NK^rDF>@NKÒ$H�4

& D�ÏBH('*),+*-,.0/0.�)�1323Ò(OY>y^�^&Ò(>@N-Ñ5H<?BH(\FX[ZyH	?�XYN-`y\F?¡H	\%DF`R^rDF>@NK?�SÔ`y\&> *�Î0/ÛCEßRðRÞ �gD�ÏK>y^^rH	Z@H	\F>@O�*�Î0/1\FH(O«>GDFH	?ÜÕB\F`@Õ5H(\�D�XYH	^�X[NÜDFH(\FLM^�`TS<D�\#>��´ÒM?¡H	^FÒ$\FX[ÕBD�`@\#^	IQëR`ECÐ^�H(\FZEXYÒ(H
Ò$O«>@^F^
>TNK?µÕK>@\F>@L�H(D�H	\F^	Þ

& :<ÚÐ>�^rÕ5H	Ò(XY>@O[X«^�>TD�XY`@Nã`TS:DFÏBH543607%8�-,9%:�;3.0<ìÒ$O«>@^F^(Ic`@NKHMÒ	>TNÜLM`E?BH(O�ÕBÏEÚ¡^rX«Ò(>@O *�Î0/^rÖ
X[DFÒ#ÏKH	^	Þ�=�`GÖ<H(ZyH(\_InDFÏBX«^-Ò$O«>@^F^�Ò(>@Næ>TO«^r`�LM`¡?¡H(O:>"Ò(`@OYO[H_Ò;DFX[`yNÜ`@S(*�Î0/+^�Ö
X[DFÒ#ÏBH_^
ÕnH	\rSÔ`y\�LMXYNBÓ�>@^3`yNBH³Ó@OY`@ÑK>@OQ^rÖ
X[DFÒ#ÏQÞ
& 4,>0?çâkCEABÑKNBH$DUÖ<`@\FØ�ðÃ`@NKNBH	Ò$D�XY`@Nnå&\FH(ÕB\FH	^�H(NwD#^�ÕBÏEÚE^�X«Ò(>TOBÒ(\�`w^�^räpÒ$`@NKNBH	Ò$DF^�?¡`@NKH<XYNMD�ÏKH^rÖ
X[DFÒ#ÏKH	^	IwÑKA¡D�>TO«^r`�Ò$`@LML�ABNBX«Ò(>GDFX[`yNç>@Ò(\�`w^�^<>-Ò(`@OYO[H_Ò;DFX[`yNç`TS&^rÖ
X[DFÒ#ÏBH_^(I¡Ò(`@NK^�XY?BH(\FH	?



D�`�êU`yX[NwDFO[ÚìSÔ`@\FLÛ> 4 60708�-,9,:�;,.0<�H(NwD�X[DUÚ@Þ5�gD�X«^�Ö<`@\�D�Ï�NB`@D�XYNBÓ�D�Ïn>GD�DFÏBH 4,>*?´`yÑ¡êUH	Ò$D
ÏK>@^ì^�H(Z@H	\F>@OR?¡H_^UDFX[Nn>GD�XY`@NàH(NK?BÕn`yX[NwDF^ì>TNn?±`@NKHã?¡H_^rXYÓ@NK>TD�H_?±^r`yAB\#Ò$HÐH	NK?¡Õ5`@XYNwDìXYN
`@\#?¡H(\<DF`�ÕnH	\rSÔ`y\�L >TD�^rÖ
X[DFÒ#Ï�OYH(Z@H	OcD�ÏBH�Õ5`@XYNwD
D�`ML-AKO{DFX[Õ5`@XYNwD�Ò$\F`y^F^UäpÒ$`yNBNBH	Ò$D�XY`@NK^	Þ
& 80:*?%/ � LM`¡?¡H(O«^
Ò$`yNBNBH	Ò$D�XY`@NìH(NK?BÕn`yX[NwDF^	Þ �pNìD�ÏKH�Ò(>@^�H³`TS�> *�Î0/ \FH	^�X«?¡H(NwD�X«>TOcÑK>yÒ#ØwäÑn`yNBH@IcX[D�XY^�L�>TÕBÕ5H	?WD�`�>´DF\�XYÕBOYH$D�âÔÕ5`@\�D	IcßRï.�;IcßRð �rå�\FH(ÕK\�H_^rH	NyDFX[NKÓ�D�ÏBHMXYNwD�H(\�S�>@Ò(H
>TNK?µDFÏBH�Ò$`yNBNBH	Ò$D�XY`@NìXY?BH(NwD�X[îKH(\#^<SÔ`@\3DFÏBH�ÕK>@\rDFXYÒ(ABOY>@\
Ò$`@NKNBH	Ò$D�XY`@NQÞ

& '�1�8*<�\FH(ÕB\FH	^�H(NwD#^:DFÏBH�Ò$`yNBNBH_Ò;D�XYZEX{DUÚµ>GD
D�ÏKH�ÕBÏEÚE^�X«Ò(>TO�O«>�Ú@H	\	Þ
& '�1�8*<0/ � LM`¡?¡H(O«^:D�ÏBH�D�H(\FLMX[Nn>GD�XY`@N�Õ5`@XYNwD<`@SQ> '�1 80<�`@Ñ¡êUH_Ò;D3>TNK?�X«^ÃLM>@ÕBÕ5H	?MDF`�D�ÏKHÕK>T\�D�X«Ò$AKOY>@\3^�Ö
X[DFÒ#Ï�X[NwDFH(\�S�>@Ò$H³AK^�H	?QÞ

� � � ���K� ¸ �3¹ j ekty¦«m(oU¤�q(}Usum_t�¶�mT�yv#�

Î3ÏBH³X[N¡SÔ`y\�L�>TD�XY`@NìL�`¡?¡H	OcSÔ`@\
ß�ï:P�^	IED�Ïn>GD
ÖÃH³H 6wDFH(NK?BH	?µSÔ`@\
\FH(AK^�H�X[NìD�ÏKH³Ò(`@NwD�H 6ED
`TS,�
ß�ï:P-IwÏn>@^ÃÑnH	H(NçXYNwD�\F`¡?¡AKÒ$H_?´XYN � ��� Þ,�ÜH³H(NBÏn>TNKÒ(H�D�ÏKHRLM`¡?¡H(OcXYNç`y\F?¡H	\:DF`-Ñ5H�>@ÑBOYH
D�`&4

& LM`E?BH(Oc>�Ò$`yO[OYH	Ò$D�XY`@N´`@S ��ßRï:PR^Ã>y^:^�H(H	N´ÑEÚ�>-Ó@OY`@ÑK>@OBZEX[H	Ö�ÞwÎ3ÏBH�Ò$O«>@^F^£ß�ï:P�]K`@\FH	^rDXY^�X[NwD�\F`¡?¡AKÒ(H	?çSÔ`@\3D�ÏKXY^
ÕKAB\�Õ5`y^�H@Þ
& \�H	ÕB\FH	^�H(NwD�D�ÏBH /"ABO[D�X«Ò(>y^UDÃÎ�\FH(H
DFÏK>GDÃÒ(`@\F\�H_^rÕ5`@Nn?B^�D�`�>�ÕK>T\�D�X«Ò$AKOY>@\.�
ßRïÃP�Þ *<D:D�ÏKH
�
ßRïÃPÙOYH(Z@H	OkIw^rAnÒ#ÏM>�D�\FH(H
X«^:>�Ò(`@OYO[H_Ò;D�XY`@NM`@ScNKH$DUÖ<`@\FØ�èK`GÖÝH(NK?¡Õ5`@XYNwDF^Râ >���� � å�>@NK?
D�ÏBH:D�\#>��´Ò�SÔ\F`@Lí`@NKH:^r`yAB\#Ò$H >���� � D�`�D�ÏBHÃ\�H	LM>@X[NKX[NBÓ�`@NBH_^(Þ_Î3ÏBXY^%D�\#>��´Ò�X«^�L�`¡?¡H	O[H_?



AK^�X[NBÓ�D�ÏKHRNBH(DUÖÃ`y\�Ø�èK`GÖ±Ò(`@NBNKH	Ò;DFX[`yNµÒ(OY>y^�^�â >��*?¡å£>TNn?´\FH(ÕB\FH	^�H(NwDF^:D�ÏKHRZEX«?¡H(`�?B>GD#>
?¡H(OYXYZ@H(\FH	?�D�`�DFÏBH:H	NK?�An^rH	\F^	Þ	Î3ÏBH >��*?�X«^�>�`@NBH(äkDF`TägL-ABO[D�XYÕ5`@XYNyD&Ò$`@NKNBH	Ò$D�XY`@N�XYN�`@\#?¡H	\
D�`MLM`¡?¡H(O�>�L-ABO[D�X«Ò(>y^UD3D�\FH(HyÞ �gD3X«^3Ò#ÏK>T\#>@Ò$D�H	\�XYó(H_?�ÑEÚ´>�^�H(\FX[H_^:`@S�ëR`EC�ÕK>@\F>@L�H(D�H	\F^	Þ
�gS�/Ðï:JÃò SÔ`@\FL�>GD
XY^�AK^rH_?�IED�ÏKH	^�H�ÕK>T\#>TLMH$DFH(\#^3Ò(>TNìÑ5H³SÔ`@\
XYNK^UD#>TNKÒ(H$4
� D�ÏKH1�;I&:±>TNn?µ\FH	^�Õ5H	Ò;DFX[ZyH(OYÚçï SÔ\F>@LMH�\#>GDFH	^	Þ
� /WïÃJÃò �	*�Î0/ H	NKÒ(>@ÕK^�ABOY>TD�XY`@NíÕK>@\F>@L�H(D�H	\F^ 4�ï<ð<=2>�Ö3>T\FH��Tï<ð<= AKNK>�Ö<>@\�HyI
/WïÃJÃò � D�` * *�),
ãDF\F>@NK^�Õn`y\rD´^rD�\FH	>TL ÕK>@Ò#ØyH$D´>@?B>@Õ¡DF>TD�XY`@NÝXY^F^�ABH	^	I:>�Z@H	\F>@Ó@H
Õ5H(\
èK`GÖiêUX{D�D�H	\	Þ

Î3ÏBH�>@Ò$D�XYZ@H�Ò$`¡?¡H³ÑK>y^rH_?´LM`@NBX[D�`y\�XYNBÓ�XY^3Õ5H(\�SÔ`@\FLMH	?µ`@NµD�ÏBX«^<DUÚEÕnH³`@S�`@ÑBêUH	Ò;D#^(ÞBÎ3ÏKH
Ò$`yNyDFH(NwDÃÕK\�`GZEX«?¡H(\£X«^3>TÑBOYH
DF`�Ò#ÏBH_Ò#Ø�X[S�C�),*�^<ÕK>T\#>TLMH(D�H(\#^£>@\�H�^F>GDFXY^rîKH_?�ÑEÚM?BH(ÕBOY`GÚwä
X[NKÓµ>TÕKÕBO[X«Ò(>TD�XY`@NÐ^�Õ5H	Ò$X[înÒ�Ò$`¡?¡HyÞ5]K`@\�X[NK^rDF>@NKÒ$HyInX[D�Ò(>TNã^rXYL-ABO«>GDFH�Ò(O[XYH(NwDRÑ5H(Ïn>�ZwXY`@AK\
>TNK?ìLMH	>y^rAK\�HRD�ÏBH�Õ5H(\�SÔ`@\FL�>TNKÒ(H³`TS%DFÏBH�ÕB\F`GZEXY?¡H_?µ^�H(\FZEXYÒ(H@Þ

& * �
ßRïÃPíLMH(L-Ñ5H(\RÒ$`@\F\FH	^�Õn`yNK?B^ÃD�`�>�>�NBH$DUÖ<`@\FØ´>@?K?¡\�H_^�^	I¡AK^�H	?ìÑEÚç>�ÕK>T\�D�X«Ò$AKOY>@\
\�H_^rX«?¡H	NyDFXY>@O�AK^�H(\_IB>TNK?çD�ÏK>TD�XY^�^rABÑn^�Ò(\�XYÑnH_?´DF` �
ßRïÃP�^	Þ

Î3ÏBH�?BÚwNn>TLMXYÒR\FH	Ò$`yN¡îKÓyAB\F>TD�XY`@N�`@SQD�ÏBH�DF\�H	H�X«^ÃXYNBX[D�X«>GDFH	?ì>GD<D�ÏBX«^<O[H	Z@H(O5îK\#^rD3>@NK?ç?¡`GÖ
NBä
ÕB\�`yÕK>TÓw>GDFH	?µD�`çD�ÏBH�NBH$DUÖ<`@\FØìO[H	Z@H(O®Þ�CEH(ZyH(\#>TO%Ò	>TAK^�H	^�Ò(>@N�D�\FX[ÓyÓ@H(\�^rAnÒ#ÏÐ>´\FH	Ò(`@N¡îKÓyAB\#>Gä
D�XY`@NQÞ
& AK^�H(\#^<D�ÏK>TD�êU`@XYN�>��
ß�ï:P-I
& AK^�H(\#^3O[H_>�ZwXYNBÓM>��
ßRïÃP�I
& /W>TNn>TÓ@H	LMH(NwD%XYNBX{DFXY>TD�H_?->@Ò$D�XY`@NK^	Þ�]B`@\&XYNK^UD#>TNKÒ(H@I�^UD#>GDFX[`yNK>T\FÚ�ÕK>@\rD#^%`@S¡D�ÏBH<L-AKO{DFXYÒ	>@^rDD�\FH(HyIcÒ	>TNãÑnHMLMH(\FÓ@H_?W`@NwDF`µ>µ`@NBH(äkDF`TägLM>@NEÚìÕ5H(\FL�>TNBH	NwD³Ò(`@NBNBH_Ò;DFX[`yNÐXYNÐ`@\#?¡H	\�DF`
S�>@Ò(X[OYX{D#>GDFH�LM>@NK>TÓyH(LMH(NwD_Þ
]B`@\-X[NK^rDF>@NKÒ$HyI%X[S
`@NBH´An^rH	\-?¡H	^�XY\�H_^³D�`�êU`yX[Nl> �
ßRïÃP�I%X[DF^�C�*�ï,>@^�ØE^�D�ÏBH �
ßRïÃP

Î%\FH(H�L�>TNn>TÓ@H	\3D�`ç>y?B?">MÑB\#>TNKÒ#ÏìDF`MD�ÏBH�ÕK>T\�D�X«Ò$ABO«>T\ >��*?5Þ&*<D�DFÏBH�NBH(DUÖÃ`y\�Ø´OYH(ZyH(O®IBDFÏBXY^
`@Õ5H(\#>GD�XY`@N�X«^:D�\#>TNK^�OY>TD�H_?MX[Nç>y?B?¡XYNBÓ->-ÑB\F>@NKÒ#ÏMD�`-D�ÏBH�D�\#>TXYOn^�ABÕBÕ5`@\�D�XYNBÓ�DFÏBH >��*?5ÞwCEXYNKÒ(H
> '*),+�-,.%/0.�) 132MX«^³ÑBABXYOY?ãSÔ\F`@L XYNwD�H(\#Ò$`yNBNBH_Ò;D�H_? 4,>*?">TNn? '0?5I5D�ÏBH_^rHM`@ÑBêUH	Ò;D#^³L-AK^rD�Ñ5H
Ò$\FH	>GDFH	?��GLM`E?BX{îKH_?�Þ%Î3ÏBH�An^rAK>@O£`@Õ5H(\#>GDFX[`yNÐèn`GÖ XYNEZ@`@OYZ@H_^RD�ÏBHç>y?B?¡X[D�XY`@N `TS
ÑB\#>TNnÒ#ÏÐDF`
>TN"H76¡X«^UDFH(NwD 4,>*?µ`@Ñ¡êUH_Ò;D�DFÏK>GD�XY^�>TOY\�H_>@?¡ÚµAK^�H	?�DF`´L-ABO[D�X«Ò(>y^UDRD�ÏBH �
ßRïÃP DF\F>���Ò@In>@NK?
D�ÏBH�NBH	Ò(H	^F^�>@\�Ú '0?M>TNK? 4,>0?�`@ÑBêUH	Ò;D#^3>T\FHRÒ$\FH	>TD�H_?�X[Nµ`@\#?¡H(\ÃD�`�?¡H(OYXYZ@H(\3X[DÃDF`-DFÏBH�AK^rH	\F^�� ^
>@Ò(Ò(H	^F^%Õ5`@XYNwD	Þ �pN�Ò	>@^�H:`@SKAK^�H(\#^�OYH	>�ZEXYNBÓ�> �
ßRïÃP�I_D�ÏKH(\FHÃLMXYÓ@ÏwD&Ñ5HÃD�ÏBH
Ò(>y^rH:D�ÏK>TD&Ö
ÏK`@OYH
>T\FH	>@^�`@ScD�ÏBHRL-ABO[D�X«Ò(>y^UD£DF\�H	H
NBH(H_?MD�`-ÑnH
DFH	>@\�H_?�?B`GÖ
N�X[N�`y\F?¡H	\�D�`-\�H	O[H_>@^�H<Ñn>TNK?¡Ö
X«?EDFÏ
\�H_^r`yAB\FÒ(H	^	Þ

� ����� Ê�Í 'yÇEÈnÍ��RË�Ç��%Ê 'wÉ��FÇ;# ��È �!�&ÈnÌ ��ÍUÇ��%Ì5ÇBË�È �
Î3ÏBH�^�`TS DUÖ3>T\FH3>@\FÒ#ÏKX{DFH	Ò;DFAB\FH@ITXYO[OYAK^rD�\#>GDFH	?�X[NMînÓ@AB\FH��BITX«^:Ò(`@LMÕ5`y^�H	?�`TScDUÖ<`�LM>@X[N�Õn>T\�DF^	Þ
Î3ÏBH�îK\F^rD3`@NBH�\�H	Óy>@\F?B^:D�ÏKH³Ò(O[XYH(NwD#^Ã`yÑ¡êUH	Ò$DF^<AK^�H	?çD�`M>@Ò	Ò$H	^F^3^rÕ5H	Ò(X{î5ÒRXYNwD�H	\rS�>yÒ$H	^Ã`@NµD�ÏKH
^rH	\�ZEX«Ò$HMÕB\F`GZwX«?¡H	\�^rÚ¡^rD�H(L�I�Ö
ÏBH(\FH(ÑEÚ"DFÏBHç^�H	Ò$`yNK?Ü`@NBH�X«^�Ò(`@NKÒ(H(\FNBH	?ÜÖ
X[D�Ï D�ÏKH´X[LMÕBOYH$ä
L�H	NwDF>GDFX[`yNì^�Õ5H	Ò$X[înÒ³X«^�^�ABH_^3X[NìD�ÏKH�^rH	\�ZEX«Ò$H�ÕB\�`GZEX«?¡H(\
?¡`yL�>TXYNQÞ

� �
	 	�
�#
� $��
#0� ��� ��!�#
Î3ÏBH³`@NBOYÚ�`@Ñ¡êUH_Ò;D
ZEXY^�XYÑBO[HRD�`�DFÏBH³`@A¡D#^rX«?¡H³`TSQDFÏBH³ÕBO«>GDrSÔ`y\�L XY^ÃD�ÏKH�� � >���-���7�-,.���)���9�;,.,+
`@Ñ¡êUH_Ò;D	Þ�ðÃO[XYH(NwDF^³Ö
XYOYO£AK^�HMD�ÏBHµðÃ`y\�ÑK>ìP�>@LMX[NBÓWCEH	\�ZEX«Ò$H�D�`"Ñ5H´>TÑKO[H�D�`"\FH$SÔH	\�H	NKÒ$H�DFÏBXY^
`@Ñ¡êUH(D	Þ9�gD#^�L�>TXYNÜ\FH	^�Õ5`@NK^�X[ÑKX[OYX{DFX[H_^�>T\FHM\�H	OY>TD�H	?ÐD�`�DFÏBH´>TABD�ÏBH	NyDFX{î5Ò(>GDFX[`yNã`@S<An^rH	\F^�>@NK?
D�ÏBH�ÕB\F`¡Ò$H_^�^�X[NKÓ�`@S�DFÏBH(XY\
\�H_áwABH	^rDF^	Þ



����� ���K� ¸3su|g}poUsu¬w�@}Uv;��¨Tm	¦Y}k¢�q$oUv�f:oU�r�ws~}Uv#�F}U�@oUv

��� ��
�#%� � ���,�*���
� � ��� ! � #%���"���3# �	�
�,#���� �
� ��#%�����	�3#�� Î3ÏKH´>TA¡DFÏBH(NwD�X«Ò(>TD�XY`@NÜÕK>T\�D�XY^
?¡H	>@O{DMÖ
X{DFÏ ÑEÚæXYLMÕBO[H	LMH(NwD�XYNBÓÜD�ÏBH��%6*9�
�-38*9 1�� 1 �3),9�;3.�XYNwD�H(\�S�>@Ò(HµÖ
ÏKXYÒ#ÏÝÒ$`@Nn^rX«^UD#^�`TS
DUÖÃ`MLMH$DFÏB`¡?B^ 4
& 2%;
� 1 8�� 4390. 1 8����54,9%. 1 8����wÞ�ñR^rXYNBÓl> Ò$H	NyDF\F>@O[XYó(H_? ?K>GDF>@ÑK>@^�H�Ö
ÏBH(\FH�D�ÏKHWÒ$OYX[H	NyD � ^ÕB\F`TîKOYH�XY^�^rD�`y\�H_?�I�>TNK? D�ÏKHìÕK\�`GZEX«?¡H	? AK^�H(\FXY? >TNK? ÕK>@^F^�ÖÃ`y\F?�I�AK^�H(\#^M>T\FH�`��cH(\FH	?
>@Ò	Ò$H	^F^ÃD�`�D�ÏBH�^�H(\FZEXYÒ(H@Þ �pNµÒ	>@^�HR`@S&>�^rAKÒ	Ò$H_^�^rSÔABOcO[`yÓ@XYNç`yÕnH	\F>TD�XY`@NQI¡>TN��%609�
 � ) � <�-,9
XY^�\�H(D�AB\FNBH	?ÐD�`�DFÏBH�AK^�H(\_ÞQÎ3ÏBX«^�\�H(D�AB\FNÜZ�>@O[AKH�Ö
X[OYO£Ñ5HMSÔAB\rDFÏBH(\-AK^rH_?ÜÑwÚWD�ÏBH´An^rH	\
SÔ`@\:>@O[OnÏBX«^:^�AKÒ(Ò(H	^F^rXYZ@H3`@Õ5H(\#>GDFX[`yNK^	Þ	�pNMD�ÏBX«^£ÕBÏn>@^�H
`TScD�ÏBH�ÕB\�`@êUH	Ò$D£X{D:\FH(ÕK\�H_^rH	NyD#^�D�ÏKH
AK^�H(\ � ^RÒ$\FH	^�XY?¡H	NwD�X«>TO«^
X[NWD�H(\FL�^�`@S�^�ABÑK^FÒ$\FXYÑnH_?"ßRïÃP�^	In>TNn?"^rÕ5H	Ò(X{înÒ�CEH(\FZEXYÒ(H�)QH	Z@H	O
*�Óy\�H	H(LMH(NwDF^	Þ

& 2%;
��;36*9����%6*9�
 � ) ��<�-,9��
Ö
XYO[O�^rXYLMÕBO[ÚµO[`yÓ@`yA¡D3D�ÏBH�AK^�H(\�>@NK?ìÒ$OYH	>TNìABÕ�\FH	^�`@AB\#Ò$H_^(Þ
Î3ÏBH-\FH$DFAB\�NKH	?��%6*9�
 � ) ��<�-39�Õn>@Ò#Ø@H(D�Ö
XYO[O�Ñ5H-AK^�H	?�DF`µ>@A¡D�ÏBH	NwD�X«Ò(>GDFH-H	Z@H(\FÚì`@Õ5H(\#>GD�XY`@N%Þ
Î3ÏBXY^ÃX«^Ã>@Nç>@?B?BX{DFX[`yNK>TOc^rH_Ò$AB\FX[DUÚ�ÕB\FH	Ò	>TA¡DFX[`yNç^�X[NKÒ(HR>-LM>@O[X«Ò$XY`@An^£AK^�H(\3Ò$`yABOY?�D�\FÚM>-L�>@^rä
áyAKH(\#>@?¡H�>TNK?µ`@Ñ¡D#>TXYNµ>�\�H(SÔH(\FH(NKÒ(H�DF`�>@O[\FH	>y?¡ÚMX[NK^rDF>@NwD�X«>GD�H_? ��-���7�-,.�`@Ñ¡êUH_Ò;D#^:DF`�>yÒ(Ò(H	^F^
>TNK?µAK^�H³D�ÏBH�^�H(\FZEXYÒ(H�>TD�^r`yL�H	`@NBH�H(O«^�H � ^�Ò#ÏK>T\FÓ@H_^(Þ
Î3ÏBHRL�>@X[NçSÔABNKÒ;DFX[`yNK>TOYX[DUÚ´`TSQDFÏBH � � >���-���7�-,.���) � 9�;,.%+�`yÑ¡êUH	Ò$D
XY^ÃD�`MÒ$\FH	>TD�H �*-���7�-,.

`@Ñ¡êUH_Ò;DF^	Þ(Î3ÏBX«^�X«^%?¡`yNBH�AK^�X[NKÓ3D�ÏBH ��.�-0)39�- ��-���7�-,.����,6*9�
 � ) � <�- 9 ) 6*9�
���LMH$D�ÏK`E?QI(Ö
ÏBX«Ò#Ï
Ò$\FH	>GDFH	^:D�ÏBH ��-���7�-,.�`@Ñ¡êUH_Ò;D:DF`�Ñ5H�AK^rH_?´ÑEÚMD�ÏKHRAK^�H(\<DF`�êU`@XYN��GO[H_>�Z@H�ÕK>@\rDFXYÒ(ABO«>T\<ßRï:PR^(Þ
*�?B?¡X[D�XY`@Nn>TOYO[ÚyIBAK^�H(\#^
Ò(>TNìAK^�H�D�ÏBX«^
`@ÑBêUH	Ò;D
XYN�`@\#?¡H(\3DF`
& Ó@H(D�^UD#>GD�X«^rD�X«Ò(^
Ò$`yNKÒ$H	\�NKX[NBÓM^�H(\FZwX«Ò$H³AK^F>TÓyH�>@NK?ìÕB\FH(OYX[LMXYNK>T\FÚ�ÑBXYO[OYX[NKÓ�X[N¡SÔ`y\�L�>TD�XY`@NQÞ
& Ò$`yN¡îKÓ@AK\F>TD�H�^rXYLMÕBOYH´Õn`yO[X«Ò$XYH	^-X[N DFH(\FL�^�`TS
ßRïÃP·>@Ò	Ò$H_^�^	Þ9*�Ò	Ò$H	^F^³DF`Ð>�ÕK>T\�D�X«Ò$AKOY>@\ßRïÃPiÒ$`yABO«?�ÑnHÃÕB\F`@ÏBXYÑBX[D�H	?�SÔ`@\�>R?¡H(OYXYL�X[D�H_?�Õ5H(\FX[`¡?³`@S¡D�XYL�H<ÑK>y^rH_?³`@N�DFÏBH:\#>GDFX[NBÓ�`TS



X{D#^&X[N¡SÔ`y\�L�>TD�XY`@N-Ò(`@NwD�H	NyD_ÞG]B`@\&XYNK^UD#>TNKÒ(H@I�LM`GZEX[H_^%ÏK>�ZEXYNBÓR>�ÏBXYÓ@Ï�?BH(Ó@\FH(HÃ`TSKZEXY`@OYH(NKÒ(H
Ò$`yABOY?ìÑ5H�ÑBOY`EÒ#ØyH	?çX[N�`@\#?¡H	\ÃDF`�ÕB\F`TD�H_Ò;D
Ú@`yABNBÓMÖ3>GDFÒ#ÏKH(\#^(Þ

��� #%���*���
� ����$ ��� ! ����� ����#0��#0� � ��� � #,�����	�,# � Î3ÏKH ��-���7�-3.�Ò(OY>y^�^&XYL�ÕKO[H	L�H	NwDF^�`@NKH
`@Õ5H(\#>GD�XY`@Nn>TO@XYNwD�H	\rS�>yÒ$H:>@NK?³D�ÏK\�H	H:L�>TNK>@Ó@H	L�H	NwD%X[NwDFH(\�S�>@Ò$H_^(Þ_Î3ÏBH:`yÕnH	\F>TD�XY`@NK>@O@XYNwD�H(\�S�>@Ò(H
XY^
An^rH_?´DF`³êU`@XYNì>@NK?ìO[H_>�Z@H �
ßRïÃP�^	Þ

& ��-39�� � >*' 1���9����,6*9�
 � ) ��<*-39 ��Ö
ÏBX«Ò#Ï-\FH$DFAB\�Nn^%DFÏBH3O[X«^rD�`@SKßRïÃPÝXY?¡H	NwD�X[îKH(\#^(I_DFÏK>GD�D�ÏKH
AK^�H(\:Ò	>TN´^�ABÑK^FÒ$\FX[Ñ5H3D�`nÞyÎ3ÏBX«^£XYN¡SÔ`@\FL�>GDFX[`yN�Ö
XYOYOKÑ5H�AK^�H	?�D�`�Ò$`@NBîKÓ@AB\FH�^�`@LMH
`TScD�ÏKH
AK^�H(\ � ^3ÏK>@\F?BÖ<>@\�HyÞ

&�� ;�1 8�� 4,9%. 1 8���� �%6*9�
 � ) ��<�-39���Ò$`yNBNBH	Ò$DF^MDFÏBHWÕK>@\rDFXYÒ(ABO«>T\ /"H	L-Ñ5H(\´`yÑ¡êUH	Ò$D´AK^rH_?ÑEÚ >ÐAK^�H(\�ÏK>�ZEX[NBÓãÒ$\FH	^�XY?¡H	NwD�X«>TO«^-ÓyX[ZyH(NæÑEÚÜD�ÏBH�>TA¡DFÏ *�A¡D�ÏKï�>yÒ#Ø@H(D�D�`ÐD�ÏBHìßRïÃP
XY?BH(NwD�X[îKH	?ìÑEÚçZEÕBN&�U?�Þ
& 2%-%)
	�- � 4390. 1 8���� �%609�
 � ) � <�-,9��£OYH	>�Z@H_^�DFÏBH<Ò(AB\F\�H	NyD&ßRïÃP�I_D�ÏK>TD�D�ÏBH3Ò$OYX[H	NwD&X«^�Ò$`@NBäNBH	Ò$D�H_?çDF`KÞ
Î3ÏBHÐL�>TNn>TÓ@H	LMH(NwDçXYNyDFH(\�S�>@Ò(H	^µÕB\�`GZEX«?¡H"SÔ`y\ì^�H(ZyH(\#>TO
DUÚEÕ5H	^µ`TS-L�>TNn>TÓ@H	LMH(NwDçXYNBX{ä

D�X«>GD�XYZ@H_^(Þ5Î3ÏBH�\FH	^�XY?BH(NwD�X«>TO�AK^rH	\	IBD�ÏBH�Ò$`@NwDFH(NwD�ÕB\F`GZEXY?¡H	\�>TNK?"D�ÏBH-^�H(\FZEXYÒ(H�ÕB\F`GZwX«?¡H	\�>T\FH
>TOYO[`GÖ<H	?RD�`RÕnH	\rSÔ`y\�L L�>TNK>@Ó@H	L�H	NwD�>@Ò$D�XY`@NK^	Þ	Î3ÏBH:îK\#^UD&`@NBHyI	Ò(>@O[OYH	? ?*2�1 -38*9 ��;38 1 9*;,. 1 8��
ÕnH	\�LMX[DF^�D�ÏKH�LM`yNBX{DF`@\FX[NKÓç`TS
C�)-* H_^UD#>TÑBOYXY^�ÏBH_?WÕK>@\F>@L�H(D�H	\F^�>GD�D�ÏBH�Ò(O[XYH(NwD�^rX«?¡H@Þ%C¡AKÒ#Ï
DUÚwÕ5H�`TS&ÕK>T\#>TLMH(D�H(\#^3>T\FH�SÔ`@\
XYNK^UD#>TNKÒ(H$4

& ÕK>T\#>TLMH(D�H(\#^<\�H	OY>TD�H_?´DF`�ó	>TÕKÕBX[NKÓKÞ * ^�X[LMÕBOYH�C�)-* Ò(`@ABO«?�^rÕ5H	Ò(X{SÔÚçD�ÏK>TD
Ò(`@NBNKH	Ò;DFX[NKÓD�`W>ìÕK>@\rDFXYÒ(ABOY>@\³ßRï:P-IQ>@^�>ì\FH	^�ABO{D�`@S<>ìAK^�H(\�ó_>TÕBÕBXYNBÓ">@Ò$D�XY`@NQIQ^�ÏB`yABOY?ãNB`@D�DF>TØyH
LM`@\FHRDFÏK>GD � 
 
 L�^(Þ

& ÕK>T\#>TLMH(D�H(\#^�\FH(O«>GDFH	?ìDF`´D�ÏKH /WïÃJÃò ^rD�\FH	>TL OYX[ØyH�SÔ`y\�XYNK^UD#>TNKÒ(H�DFÏBH�\FH	Ò(H(XYZ@H_?
�;I :>TNK?�ï SÔ\#>TLMH³\F>TD�H	^	IB>TNn?µ>y^�^�`¡Ò$X«>GD�H_?´LMH	>y^rAK\�H	L�H	NwDF^	Þ
* ðÃ`@NwDFH(NwDÃï£\F`GZEXY?BH(\�X«^Ã>�^�Õ5H	Ò$X«>TOnDUÚEÕnHR`TS%>�An^rH	\:ÏK>�ZEXYNBÓ�LM`@\FH
S�>@Ò(X[OYX[D�XYH	^£XYN�DFH(\FLM^

`TSQ\FX[ÓyÏyD#^�DF`�Ò(\�H_>GD�HR>TNK?´?BH(OYH$D�HRßRïÃP�^3>TNK?´ÕnH	\rSÔ`y\�L \�H_^UDF\�X«Ò;DFH	?´Ò(AK^rD�`@L6L�>TNn>TÓ@H	LMH(NwD
`@NÜX{D#^³ßRï:PR^(ÞQÎ3ÏKXY^³X«^�?¡`@NKH-DFÏB\�`yABÓ@Ï >µÕB\�XYZG>GDFH�XYNwD�H	\rS�>yÒ$H ?0;38*9�-3809 � .�;
	�1��*-,. �
��� 1 8
X[LMÕBOYH(LMH(NwDFH	?�ÑEÚ´DFÏBH���-���7�-,.´Ò$O«>@^F^	Þ&* ðÃ`@NwDFH(NwD�ï£\F`GZEXY?¡H	\
Ò(>TNW>yÒ(Ò(H	^F^<D�ÏBX«^�XYNwD�H(\�S�>@Ò(H
`@NBOYÚçX[S£X{D#^ �%6*9 
 � ) ��<*-,9MÕK>yÒ#Ø@H$D�H	NKÒ$`¡?¡H_^3D�ÏKH	^�H�DUÚEÕnH�`@S�Ò(\�H_^rX«?¡H	NyDFXY>@OY^	ÞKÎ3ÏBH-L�H(D�ÏB`¡?B^
X[NKÒ(O[An?¡H	?µX[NçD�ÏBX«^3XYNyDFH(\�S�>@Ò(H�Õ5H(\FL�X[D3D�`MÒ$\FH	>TD�H��T?¡H(OYH$DFHR>@NK?´L�>TNn>TÓ@H�>-Õn>T\�D�X«Ò$ABO«>T\<ßRïÃP
ÑwÚµ>�Ò(`@NwD�H	NwD�ÕB\�`GZEX«?¡H(\_Þ�*�?¡LMXYNBX«^UDF\F>TD�XYZ@H³XY^F^�ABH	^�â�O[XYØ@H�Ò$OYXYH(NwD�^rAKÑK^�Ò(\�XYÑBXYNBÓ�>TNK?µABNK^�ABÑ¡ä
^�Ò(\�XYÑBXYNBÓ�`@Õ5H(\#>GDFX[`yNK^#å&ÑBA¡D
>TO«^r`�ÓyO[`yÑK>TO /Wï:J<ò �	*�Î0/ \FH(O«>GD�H_?MÕnH	\rSÔ`y\�L�>@NKÒ$H
LMH	>y^rAK\�H_^
Ò(>TNìÑ5H�>@?B?¡\FH	^F^�H	?�I¡X[S&NKH	Ò$H_^�^F>T\FÚ@Þ

� ��� 	�
�#���#%� ��#%���"�
! #

Î3ÏBH ��-���7�-3. �,2%)��
��H 6EÕ5`@\�DF^�>´L�>@NK>TÓyH(LMH(NwDRXYNwD�H	\rS�>yÒ$H�DF`çDFÏBH�CEH(\FZEXYÒ(H�ï£\F`GZEXY?BH(\
DF`
ÑnH�AK^�H	?ìXYNçDFÏBH�H(Nn?µAn^rH	\
LM>@NK>TÓyH(LMH(NwD�>TNn?çLM`@NKX{DF`@\FX[NBÓnÞ

����� #0� ! � ��#%� �3������� � ���*���
� � ����! ��� ��� � �����
��� Î3ÏKHµCEH(\FZEXYÒ(Hçï£\F`GZEXY?BH(\�Ò(>@N
>@Ò(Ò(H	^F^�DFÏBH 4%-,.
	 1 � - � .�;
	�1��*-,. ��)38�)
�*-�� -�8*9�X[NwD�H	\rS�>yÒ$H-D�`ìÕnH	\rSÔ`y\�L L�>TNK>@Ó@H	L�H	NwDR`@ÕBä
H(\#>GD�XY`@Nn^�`@N�DF`���-���7�-,.�`yÑ¡êUH	Ò$DF^	ÞyÎ3ÏBX«^:XYNwD�H	\rS�>yÒ$H�X«^:>yÒ(Ò$H_^�^�H	?�ÑEÚ�D�ÏBH�CEH(\FZEXYÒ(H�ï£\F`GZEXY?¡H	\



X[N´`y\F?BH(\�D�`-ÕnH	\rSÔ`y\�L6>TÕBÕKO[X«Ò(>TD�XY`@N´^�ÕnH_Ò$X[înÒ
L�>TNK>@Ó@H	L�H	NwD:Ò$`@NBîKÓ@AB\#>GDFX[`yN�>TNK?MLM`@NKX{DF`@\�ä
X[NBÓnÞ �pNçDFÏBH�Ò	>@^�HR`@S,/WïÃJÃò `GZ@H	\ * *�)+
�ZEX«?¡H(`M?¡H(OYXYZ@H(\FÚ@IE^�AKÒ#ÏçL�>TNn>TÓ@H	LMH(NwDÃÕ5H(\�DF>@X[NK^
D�`MD�ÏKH$4

& Ò$`yN¡îKÓ@AK\�H³ÏK>@\F?¡Ö3>T\FHR^�Õ5H	Ò$X[înÒ³ÕK>@\F>@LMH$D�H	\F^³â�H(ÓKÞ¡XYNwD�H	\rS�>yÒ$H@I ßRï.� ��ßRð �rå$Þ
& ^rH(DrDFX[NBÓ�D�ÏBHRZ�>@O[AKH�`TS9/WïÃJÃòéD�\#>TNK^�Õ5`@\�D:^UDF\�H_>TL,Õn>@Ò#Ø@H(DF^	ITH(NnÒ$`¡?¡H	?MXYN´`yNBH�*�* ),
�äC���ñ�ÞnVRNBHRD�\#>TNK^�Õ5`@\�D<^rD�\FH	>TL6ÕK>yÒ#Ø@H(DÃX«^ � � � ÑEÚwD�H_^3^rAKÒ#Ï´D�ÏK>TD<X[S�`yNBO[ÚM`yNBHRÕn>@Ò#Ø@H(D
^UDF\�H_>TL'X«^³H(NKÒ(`¡?¡H	?ÜXYNã`yNBH *�*�)+
�äUC���ñ�I�`@NKH�NKH(H	?K^�
 *�Î0/1Ò$H	O[O«^�SÔ`@\³DFÏBH�D�ÏBH	X[\
D�\#>TNK^�Õ5`@\�D	Þ �gSnLM`@\FHÃD�\#>TNK^�Õn`y\rD�^rD�\FH	>TL Õn>@Ò#Ø@H(DF^�>T\FH:H	NKÒ$`¡?¡H_?-XYN�`@NBH<OY>@\�ÓyH(\�*�* ),
�ä
C���ñ�I3ÑK>TNn?¡Ö
XY?¡D�Ï±X«^çAn^rH_?ÙLM`@\FHWH �´Ò$XYH(NwDFO[ÚyÞ<Î3ÏBHã?¡H$S�>@ABO{D�ZG>TOYABHWX«^ � Þ<CEH	Z@H	\F>@O
Ò#ÏB`@X«Ò$H_^Ã>@\�HRÕn`w^�^�XYÑBO[H�ÑK>y^rH_?�`@N-êUX{D�D�H(\3\FH	áwABXY\�H	LMH(NwDF^	Þw]K`@\<X[Nn^UD#>TNKÒ(H@I¡>-O«>T\FÓ@H�Z�>@O[AKH
Ö
X[OYO³ÕB\F`GZwX«?¡H"SÔ`y\µH �´Ò$XYH(NwDìÑn>TNK?¡Ö
X«?EDFÏéA¡DFX[OYXY^F>GDFX[`yNé\FH	áwABXY\�XYNBÓæDFÏB`@AKÓ@Ïà>iÏBXYÓ@ÏBH	\
êUX{D�D�H	\	Þ
& CEH$D�D�XYNBÓ�DFÏBH /WïÃJÃò ^UDF\�H_>TLÛ\F>TD�H�XYNWÒ$`@NBSÔ`@\FLM>@NKÒ$H�Ö
X[D�Ï�DFÏBH�*�Î0/ )�>�Ú@H	\3D�\#>��´Ò
?¡H	^FÒ$\FXYÕ¡D�XY`@NQÞKC¡H(Z@H	\F>@OcL�H_Ò#ÏK>TNKXY^�L�^<SÔ`@\3D�ÏKXY^
ÕKAB\�Õ5`y^�H�>T\FH³X[NwD�\F`¡?¡AKÒ(H	?µX[N � �@I���� � Þ

Î3ÏBXY^3XYNwD�H	\rS�>yÒ$H³XY^
>@OY^�`�AK^rH_?çÑEÚMDFÏBH-CEH(\FZEXYÒ(H�ï:\�`GZEX«?¡H(\<XYNµ`y\F?¡H	\<D�`MZ@H	\�X[SÔÚMD�ÏK>TDRC�)-* � ^
X[NMDFH(\FLM^£`TS�\�H_^rX«?¡H	NyDFXY>@O¡AK^�H(\#^ /Wï:J<òéáwAK>@O[X[DUÚ�X«^:>y^�^�AB\FH	?�Þ	�pN�`y\F?¡H	\�D�`�>@O[OY`GÖiSÔ`y\£LM`@\FH
èKH76¡XYÑBX[OYX[DUÚãSÔ`y\�DFÏBXY^�ÕBAB\FÕ5`y^�H�D�ÏBH�CEH(\FZEXYÒ(Hµï:\�`GZEX«?¡H(\�Ò	>TNl?¡H	ÕBO[`GÚ >@Ò$D�XYZ@HçÒ(`¡?¡Hµ>TD-D�ÏKH
AK^rH	\�� ^
^�X{DFH@IBAK^�XYNBÓ�D�ÏBX«^
XYNyDFH(\�S�>@Ò(H@Þ
P�H(Ö �
ß�ï:P�^i>T\FH×Ò(\�H_>GDFH	?,D�ÏB\F`@ABÓyÏ >í> � � >��*) ��9�;,.%+ `@ÑBêUH	Ò;D_Þ-Î3ÏBH×LMH$DFÏB`¡?

� .�-0),9�- � � >lX«^�Ò(>TOYOYH	?±`yN±Ñ5H(ÏK>@O{S�`TS-> �*-���7�-,.i`@ÑBêUH	Ò;D�Ö
ÏBH	Nà>ÙðÃ`@NwD�H	NyD�ï£\F`GZEXY?¡H	\
?¡H(ÕBOY`GÚ¡^->ÐNBH(Ö �
ß�ï:P-Þ�Î3ÏKHµ>T\FÓ@AKL�H	NwD-`TS
DFÏBXY^�LMH$DFÏB`¡?æX«^�>@Nl`@Ñ¡êUH_Ò;D�`TS
D�ÏKHçDUÚEÕ5H
� � > � .�; ��132%-ãH(NKÒ	>TÕK^�ABO«>GD�XYNBÓ ßRïÃP'\FH(O«>GD�H_?ÙC�)-*R^(Þ �pNÙ`@AB\´Ò	>@^�H@I�DFÏBH(Ú×Ò$`yNKÒ$H	\�NÝD�ÏKH
/Wï:J<òRä � H	NK?Eä®D�`@ä®L�ABO{DFX{ägH(Nn?�ÕB\F`@Õ5H(\�D�XYH	^	Þ	Î3ÏBH_^rH<ÕB\F`@Õ5H(\�D�XYH	^�Ö
X[OYOwÑnH3AK^�H	?³DF`�Ò(\�H_>GDFH£D�ÏKH
Ò$`@\F\FH	^�Õn`yNK?¡XYNBÓ(> �*?
`yÑ¡êUH	Ò$D	Þ_Î3ÏBH�\�H_^rAKO{DFH	? � � >%/0.�-0-<XY^Q\�H	Ó@X«^UDFH(\FH	?RÖ
X{DFÏ�D�ÏBH � � >���;,.*-���9
H(NwD�X[DUÚ@I�>TNn?"X{D#^�XY?¡H	NwD�X[îKH(\�XY^�\FH$DFAB\�NKH	?�DF`çDFÏBH�An^rH	\	Þ * � � >0/0.*-0-´`@Ñ¡êUH_Ò;D�Ò(`@\F\�H_^rÕ5`@Nn?B^
D�`æDFÏBHã>y?¡LMX[NBX«^rD�\#>GD�XYZ@HÐZwXYH(Ö `@S�> �
ßRïÃP�^	Þ �gDìX[NKÒ(O[An?¡H	^çL�H(D�ÏB`¡?B^çD�` >@?B?��G\�H	LM`GZ@H
L�H	L-Ñ5H(\#^(Ic>TNn?"ÕB\F`GZwX«?¡H_^3SÔ`@\�Ó@H	NBH(\#>TO�L�H	L-Ñ5H(\#^rÏKX[ÕW\FH(O«>GDFH	?"^rDF>TD�X«^UDFXYÒ	^�âk>�Z@H(\#>TÓyH�D�XYL�H
`TSRÒ(`@NBNBH_Ò;DFX[`yNQI&>�ZyH(\#>TÓyH�NwAKL-Ñ5H(\�`TS�AK^�H(\#^	I�L�>	6æAK^�H(\�NEABL-Ñ5H(\;å;Þ£CEÕ5H	Ò(X{î5Ò /WïÃJÃòRä �
\�H	OY>TD�H	?lÕK>T\#>TLMH$DFH(\#^(I�O[XYØ@HµD�ÏKHµ`yNBH	^�LMH(NwD�XY`@NBH_?i>@Ñn`GZyH@I�>@\�Hì>@Ò	Ò$H	^F^�H	? ZEXY>ÐD�ÏKHìPR]&ð
`@Ñ¡êUH_Ò;D�>GD�DF>@Ò#ÏKH	?çD�`´>�� � >0/0.�-0-KÞ

��� ������� � ����� � #%��� #%� ��
�� � ����������#%� #%� � )QH(D�AK^�Ò(`@NK^�XY?BH(\3D�ÏKH-Ò(>y^rH³`TS�`@NKH
Ò$OYX[H	NyD�êU`yX[NKX[NBÓ�>��
ß�ï:P�IKX[OYO[An^UDF\F>TD�H	?ìXYNçînÓ@AB\FH �ìÞ

�pNÐDFÏBXY^-Ò(>@^�H�D�ÏBH�LMH$DFÏB`¡? >@?B?QâkÒ$OYX[H	NwDrägL�H	L-Ñ5H(\;åRXY^�Ò	>TOYO[H_?Ð`yNÐDFÏBH´Ò$`y\�\FH	^�Õn`yNK?¡XYNBÓ
� � >0/0.�-%-W`@Ñ¡êUH_Ò;D_Þ&Î3ÏBX«^�\�H_^rAKO{D#^-XYNlDFÏBHìÒ(\�H_>GDFX[`yNl`TSR> >�� � � `@Ñ¡êUH_Ò;D_I&X[DF^M>y?B?¡X[D�XY`@NæDF`
D�ÏBH³>@^F^r`¡Ò(XY>TD�H	? >��*?�>TNK?çX{D#^ÃÒ(`@N¡îKÓyAB\#>GD�XY`@N´>yÒ(Ò(`@\#?¡X[NKÓ�D�`�D�ÏBH >��0?�ÕK>@\F>@LMH$D�H	\F^	ÞyP�H76ED	I
AK^rXYNBÓ³DFÏBH�>@^F^�`EÒ(XY>TD�H_? ��-���7�-,.³`@ÑBêUH	Ò;D_ITDFÏBH(80:0/0/ � DF`�ÑnH
AK^�H	?MX«^£?¡H(D�H	\�LMXYNBH	?�Þ *±Ò$OYX[H	NwD
ÕB\�`@îKOYH£X[NnÒ$OYAK?¡H	^�>(80:*/%/ � ?¡H$DFH(\FL�XYNBH_?�ÑEÚ�DFÏBHÃ>yÒ(Ò$H_^�^QH	áwABXYÕBLMH(NwD�>TNn?³D�ÏBH:D�\FX[ÕKO[H(D_âÔÕ5`@\�D	I
ßRï � �GßRð �rå3AK^�H	?"`yN"D�ÏKH-O«>GDrDFH(\_Þ5Î3ÏKH '*)3+�-,.0/0.*) 132�`@ÑBêUH	Ò;D�AK^�H	?�DF`ç^rAKÕBÕn`y\rDRD�ÏBH >��0?
`@Ñ¡êUH_Ò;D�X«^�?¡H(D�H	\�LMXYNBH	?W>@NK?�\FH	áwABXY\�H_?çDF`ç>@?K?�D�ÏBH�8%:*/0/ � `yÑ¡êUH	Ò$D	Þ5C¡X[NKÒ(H�`@NKH-Ò(>@N"LM>@Õ
> '*)3+�-,.0/0.*) 132-`@Ñ¡êUH_Ò;D�`yNwD�`´>�`yNBH$ä®D�`@ä®L�ABO{DFX[Õ5`@XYNwD 4,>0?ç`@Ñ¡êUH(D	I5>´^rXYLMX[O«>T\�CEABÑBNBH(DUÖÃ`y\�Ø
ðÃ`@NBNBH_Ò;DFX[`yN /W>@NK>TÓyH(LMH(NwD
^UDF\�AnÒ;D�AK\�H�D�`�DFÏBH�`@NBH³XYNwD�\F`E?BAKÒ$H_?çXYN � ��� Ò(>TNìÑ5H�AK^rH_?�Þ *�^
^r`E`@N >@^�D�ÏBH ��-���7�-,.Ü`@Ñ¡êUH_Ò;D�Ïn>@^�ÑnH	H(NÝ>@?B?¡H_?æDF`Ü>8�
ßRïÃP�I�>WÕn>@Ò#Ø@H(D�`@S�D�ÏBHìDUÚEÕ5H
*�A¡DFÏKï�>@Ò#ØyH$D�X«^�\FH$D�AK\�NBH_?�ÞnÎ3ÏKXY^�ÕK>@Ò#ØyH$D�Ö
XYO[O�ÑnH�AK^rH_?�ÑEÚçDFÏBH�LMH$DFÏB`¡?B^�XYLMÕBO[H	LMH(NwD�H_?



D�ÏB\F`@ABÓyÏÐDFÏBH ?*;3809�-38*9 � .�;
	 1��0-,.���)�8�)
��- ��-38%9çX[NwD�H	\rS�>yÒ$HyI�X[N `@\#?¡H	\RDF`W>TA¡DFÏBH(NwDFX{înÒ	>GDFH
LM>@NK>TÓyH(LMH(NwD´>@Ò$D�XY`@NK^MÕ5H(\�SÔ`@\FLMH	?ÝÑEÚlDFÏBHãðÃ`@NwD�H	NwDçï£\F`GZwX«?¡H	\	Þ�Î3ÏBH"ÓyO[`yÑK>TO
ZEXYH(Ö�`TS
Ò$AB\F\�H	NwD�OYÚ�H76¡X«^UDFH(NwD �
ß�ï:P×X«^£>�ZG>TXYOY>@ÑBO[H3DF`³D�ÏBH
NKH$DUÖ<`@\FØ�L�>TNK>@Ó@H(\�ZEX«>�D�ÏBH � � >���;,.*-���9
`@Ñ¡êUH_Ò;D	Þ

����� ���5� ¸ �3¹ j��®m_sutMm	 ¡vForq(}Usum_ty|

� ���-� ��Ç��%Ê # É£È %

]B\F`@L DFÏBH�>T\#Ò#ÏBX[D�H	Ò$D�AB\#>TOESÔ\#>TLMH	ÖÃ`y\�Ø³Õ5`@XYNyD£`@S5ZEXYH(Ö�IG`yAB\£>TÕBÕK\�`w>@Ò#Ï-\FH(OYXYH	^�`@N�D�ÏKH�*�ï �U^
?¡H$îKNKH	?ìX[NµD�ÏKH1�UJ:J:JÝï �UPíÕK\�`@êUH	Ò;D
>TNn?µ>TD
D�ÏBH�ðÃ`yO[ABL�ÑBX«>�ñ�NBX[ZyH(\#^rX[DUÚ@ÞnðÃAK\�\FH(NwD�OYÚ�Ö<H
ÑK>@^�HM`@AB\�^�ÕnH_Ò$X[înÒ(>TD�XY`@NK^³`yNÐDFÏBH *�Î0/+CEÖ
X{D#Ò#Ïæ=
H	^�`@AB\#Ò$H�*�Ñn^UDF\F>yÒ;D�XY`@Nn^1*�ï �U^	Þ�ðÃ`@NBä
Ò$H(\FNBXYNBÓ�ßRï:PR^(IwDFÏBH�ò�H(NBH_^rX«^<ÕB\�`@êUH	Ò$D � 
 � ÕB\F`@Õ5`y^�H	^<>�?BXY^rD�\FX[ÑKA¡D�H_?çNBH(DUÖÃ`y\�ØM`yÕnH	\F>TD�XYNBÓ
^rÚ¡^rD�H(L ÑK>y^rH_?�`@N�DFÏB`y^�H�*�ï.�U^R>y^�Ö<H(OYO�>y^�>ç^�ÕK>�Ö
NBXYNBÓ´>@\FÒ#ÏBX[D�H_Ò;DFAB\�H�SÔ`@\�DFÏBH(XY\³^rH(D�ABÕQÞ
Î3ÏBH(XY\µ`yÑ¡êUH	Ò$D�XYZ@H_^´>T\FHÐáwABX[D�Hã?BX �cH(\FH(NwDçSÔ\F`@L1DFÏBHÐ`yNBH	^µ?¡H$îKNKH	?±XYN±`yAB\´SÔ\#>TLMH(Ö<`@\FØcÞ
Î3ÏBH�ò�H(NKH	^�XY^
ØyH(\FNBH(O�Ò$`@AKOY?ìÑ5H-AK^�H	?ìXYN"`@AB\
SÔ\#>TLMH	ÖÃ`y\�Ø�DF`´^rÕn>�Ö
N�>@N"X[NKX{DFXY>@O,�
ß�ï:P�Þ
Î3ÏBH´X«?¡H	>"`@S�Ò$`yL-ÑBXYNBXYNBÓ"ÕB\F`@Ó@\#>TLML�>TÑKO[H�>TNn?l>@Ò$D�XYZ@HMD�H_Ò#ÏBNB`yO[`yÓ@ÚÐÏn>@^->@O[\FH	>y?¡ÚÐÑ5H(H	N
ÕB\�`yÕn`w^rH_?�XYNçDFÏBHRLM`yÑBX[Ö3>T\FH�SÔ\#>TLMH	ÖÃ`y\�Ø � �KI � � IEÖ
ÏBH	\�H�D�ÏBH³ÕB\F`@Óy\F>@LMLM>@ÑBOYH
SÔ\F>@LMH(Ö<`@\FØ
Ö<>y^�AK^�H	?WD�`�ÑBABXYO«?"D�ÏKHM^�XYÓ@NK>@O[OYX[NKÓçÕBO«>TNBHyI�>TNK?WD�ÏBH�>@Ò$D�XYZ@H-D�H	Ò#ÏKNB`@OY`@ÓyÚìÕ5H(\FLMX{D�D�H_?WDF`
X[NGêUH_Ò;D�Ò(`¡?¡HMD�`Ð>y?B>TÕBD�D�ÏBH´?B>TDF>�ÕBO«>TNKHMD�`WÖ
XY\�H	O[H_^�^�Ò(AK^rD�`@LMH	\rä®DF>@X[OY`@\FH	?ã^rÕ5H	Ò(X{înÒìëR`wC



Ò$`@Nn?¡X{DFX[`yNK^	ÞBÎ3ÏBH�ÕB\FX[NKÒ(X[ÕKO[H�?¡H	Z@H(OY`@Õ5H	?µXYNì`yAB\�>TÕKÕB\�`w>@Ò#Ï´X«^�Ò(`@NKÒ(H(Õ¡DFAK>TOYO[Úµ^rXYLMX[O«>T\3ÑBA¡D
>TÕBÕBOYXYH	?�D�`�D�ÏBHÃLM>@NK>TÓyH(LMH(NwDQÕBO«>TNKH�SÔ`@\�DFÏBHÃ>yÒ;DFX[ZyH�D�H	Ò#ÏKNB`@OY`@ÓyÚ�ÕK>@\rD_Þ	Î3ÏBH£An^rH£`@SB>@Ò;DFX[ZyH
D�H	Ò#ÏKNB`@OY`@ÓyÚ�SÔ`@\�L�>@NK>TÓyH(LMH(NwD
ÏK>@^�ÑnH	H(N�ÕB\F`@Õ5`y^�H	?ì^rH	Z@H(\#>TOcDFX[LMH_^
`GZ@H	\3D�ÏBH�O«>@^rD�Ú@H_>T\_Þ
/"`y^rD�`TS�DFÏBH	^�H�>@ÕBÕB\F`y>@Ò#ÏKH	^
?¡H_>TO%Ö
X[D�Ïã^UD#>TNK?B>@\F?�?¡H	O[H	Óy>TD�XY`@NQIBLM`w^UDFO[ÚìX[NãÒ$`@NTêUABNKÒ;DFX[`yN
Ö
X{DFÏ´>ROYH(Ów>@Ò(Ú�C¡P�/Ðï H(NEZEX[\F`@NBLMH	NyD_ÞTÎ3ÏBX«^£X«^£?¡`@NKHÃSÔ`y\£XYNK^UD#>TNKÒ(H
X[N�DFÏBHRCEL�>T\�DFï�>yÒ#Ø@H(DF^
>TÕBÕB\F`y>yÒ#Ï � ��� Ö
ÏKH(\FH�>yÒ;D�XYZ@HRÕK>@Ò#ØyH$D#^:>T\FH�An^rH_?�D�`�?¡H(OYH(Ów>GDFH�LM`@NBX[D�`y\�XYNBÓ�>TNK?µ>@Ò(Ò(H	^F^�DF`
C¡P�/WïàZG>T\FXY>@ÑBOYH	^	ÞcVRAB\³>TÕBÕK\�`w>@Ò#ÏìSÔ`@\RD�ÏBHM>@Ò$D�XYZ@H-D�H	Ò#ÏKNB`@OY`@ÓyÚµÕK>@\rD�XY^³?¡X �cH(\FH(NwD�SÔ\F`@L
D�ÏB`w^rH�>@ÕBÕB\F`y>@Ò#ÏKH	^3XYN�D�ÏBH�Ö3>�Ú�DFÏK>GD�DFÏBH->yÒ;D�XYZ@H�Ò(`¡?¡H�^rH	NwD�D�`�LM`@NKX{DF`@\FX[NBÓ´J 6¡H	Ò$ABD�XY`@N
J£NEZEX[\F`@NBLMH	NyD#^�XY^�NK`TD´?¡H(Õ5H(Nn?¡H(NwDç`yNÝ^rDF>@NK?B>T\#?×C¡P�/Wï�I:ÑBA¡D´ÕB\F`GZEXY?¡H_^�>TÕBÕKO[X«Ò(>TD�XY`@N
^rÕ5H	Ò(X{înÒ�èn`GÖéLM`@NBX[D�`y\�XYNBÓ�S�>@Ò(X[OYX{DFX[H_^3D�`MXYNK^rD�\FABLMH(NwD
D�ÏBH�H_?¡Ó@H³ÕB\F`@Ñ5H	^	Þ

� � ÉÃÆ�Ì �rË 'EÍUÉ:Æ ��Æ�Ê �;Ë
ÇBË�È �!#ÜÉ£È&%

�pNàDFÏBX«^WÕK>@ÕnH	\	I�Ö<HæÏK>�ZyHÜÕK\�H_^rH	NyDFH	?í> SÔ\F>@LMH(Ö<`@\FØ±Ö
ÏBX«Ò#ÏíÒ(`@L�ÑBX[NKH	^"Ñ5`TDFÏí>×ÕK\�`@ä
Ó@\#>TLML�>TÑBOYH"ÕK>T\#>@?BX[ÓyL >TNK?ÝDFÏBHWAK^�HW`@S�>yÒ;DFX[ZyH�D�H	Ò#ÏKNB`@OY`@ÓyÚæSÔ`@\çD�ÏBHWLM`yNBX{DF`@\FX[NKÓæ`TS
?¡ÚENK>TLMX«Ò�ZEX[\�D�An>TOKÕK\�XYZG>GD�H�NBH$DUÖ<`@\FØ¡^(Þ@Î3ÏKH�AK^�H�`@S�>-ÕB\F`@Ó@\#>TLML�>TÑKO[H3NBH(DUÖÃ`y\�Ø�>T\#Ò#ÏBX{DFH	Ò$ä
D�AB\FH�X«^RL�`@D�XYZG>GD�H_?WÑEÚìD�ÏBHMNBH	H	?�DF`ìÒ(`@L�ÑBX[NKH-Ñ5`TD�ÏÜ>TÕBÕKO[X«Ò(>TD�XY`@NWOYH(ZyH(O�^rXYÓ@Nn>TOYO[XYNBÓç>@NK?
NBH$DUÖ<`@\FØ�O[H	Z@H	O�LM>@NK>TÓyH(LMH(NwD_Þ

*<D-D�ÏKHµÕB\F`@Óy\F>@LMLM>@ÑBOYH�NBH$DUÖ<`@\FØãOYH(ZyH(O<ÖÃHçÏK>�Z@HµX[LMÕBOYH(LMH(NwDFH	?l> �
ßRïÃP LM`¡?¡H(O
>TNK?�>�ÕB\F`TD�`@DUÚEÕnH�Ò$`yN¡îKÓyAB\F>TD�XY`@NµLM>@NK>TÓyH(\_Þ¡Î3ÏBXY^�LM>@NK>TÓyH(\3X«^3SÔABOYO[ÚµX[NwD�H	Ó@\#>GDFH	?µX[NìD�ÏKH
�RïÃJ�I¡H(Nn>TÑBOYX[NKÓ�DFÏEAK^
H �´Ò(X[H	NyD�XYN¡SÔ`y\�L�>GDFX[`yNµH 6BÒ#ÏK>TNBÓyHRÖ
X[D�ÏìDFÏBH�^rXYÓ@Nn>TOYO[XYNBÓ�S�>@Ò$XYOYX{DUÚyÞ
ñ�^�X[NBÓ�>yÒ;DFX[ZyH3D�H	Ò#ÏKNB`@OY`@ÓyÚ�SÔ`@\Ã?¡ÚENK>TLMX«Ò
LM`@NBX[D�`y\�XYNBÓ³\�H	ÕB\FH	^�H(NwDF^�XYN�`@AK\�SÔ\F>@LMH(Ö<`@\FØ

>TNlH 6wDFH(NK^�XY`@N D�`ãL�>TNK>@Ó@H(LMH	NyD�ÑwÚæ?¡H	O[H	Óy>TD�XY`@NQÞ,�pNæS�>@Ò$D	I&AK^rXYNBÓÐD�ÏBX«^�DFH	Ò#ÏBNK`@OY`@Ó@ÚãH(N¡ä
>TÑBOYH	^�?BH(ÕBOY`GÚEL�H	NwD�`TS�L�>TNK>@Ó@H(LMH	NyD3SÔABNnÒ;D�XY`@Nn^
D�Ïn>GDR>@\�H�>y?B>TÕ¡DFH	?µD�`´>MÓyX[ZyH(NìDUÚEÕnH-`TS
>TÕBÕBOYX«Ò(>GDFX[`yNQIcÓy>TD�ÏBH	\�XYNBÓµD�ÏBH´^�H(L�>TNwDFXYÒ	^R`@S:DFÏBH�?B>GD#>çèn`GÖ�^(Þ�Î3ÏBX«^³XY^³ZyH(\FÚ"X[NwDFH(\FH	^rD�XYNBÓ
SÔ`@\
L�>TØEXYNBÓ�^rH	\�ZEX«Ò$H³L�>TNK>@Ó@H(LMH	NyD3LM`@\FH³H �´Ò$XYH(NwD�>TNn?çAK^�H(\�ä®SÔ\�XYH(NK?BO[ÚyÞ
Î3ÏBH�Ò(AB\�\FH(NwD³>TÕBÕB\F`y>yÒ#Ï"XY^�OYX[LMX[D�H_?WDF`çL-AKO{DFXYÒ	>@^rDRDF\�H	H	^�ÑK>@^�H	?W`@NÐ>ì^rXYNBÓyO[H�^r`yAB\FÒ(H

SÔ`@\3H	>yÒ#ÏçßRïÃPà>@NK?µL-ABO[D�XYÕBOYH³?K>GDF>�^�X[NBØ¡^	ÞKVRNBH�SÔABD�AB\FH�?¡X[\FH	Ò$D�XY`@Nµ`TSQDFÏBXY^3Ö<`@\FØMÖ
X[OYO�Ñ5H
D�`�H76EDFH(NK?çD�ÏBH�>@ÕBÕB\F`y>yÒ#Ï´D�`ML�ABO{DFX{äp^�`@AB\#Ò$H³L-AKO{DFXYÒ	>@^rD3Óy\�`yABÕK^	Þ

� � � �%È �%Æ�Ì �,'

� ©�f:�E�@s{m$zTsu|p�Eq(�%¤R�w�~}Usu¤�v;�ys{q�|pvFoUzTsu�#v#|�� � s{�yvFm�m_tì�yv#¤�q(tE�´|p ¡v#�#s~¯E�#q(}Usum_ty| � © � ©����
	��
���
���������R­¡¶Mq$oU��� ������� ©
� ©��Ã© ¶µ©�f<�wq(¤M­(f�© f�©	anq��;q$o;­Gq	tw�³¶µ©_j3q	tw�ysu²�v#|Uq(tn©yf%ª£¶,¨G¢£s~}U���RdÃv#|pm	�yoU�#v£f:¬w|g}porq(�F}Usum_tw|#­
¶Mq$oU��� ������� ©�e������� $°"! ¹£�;�_�(�  	ª£¨# 	f%ª£¶�h �@�$� °�m(oU²Ts{ty¥³¸3mG�#�y¤�v#tG};©

% ©��Ã© ¶µ©cf<�wq(¤M­Kf�© f�©5a5q&�;q(o;­cq	tw��¶µ©nj3q	tw�ysu²�v#|Uq(tn©�¨G¢£su}U�r�"q(¬w|g}porq	��}Us{m	tw|�¦«m(o��@v#|psu¥_tys{ty¥
m	 ¡v#t�sutG}UvFop¦«q	�#v#|#­G¶Mq(oU�r� ������� ©¡e������� $°"! ¹£�;�_�(�  	ª£¨# 	f%ª£¶�h �@�;� °�m(oU²Ts{ty¥<¸3mG�F�w¤�v#tG};©
� ©�bR©@f:tw¥	s{tK­@f�© ª<©E��q	¤� w¬¡vF�{� ­y¶µ© ��©
'
m	�wtEq;zTsu|#­yq	tE��d�© �&©@aKs{q	my©%ª��yv
¶�m	¬ws~¢�q$oUvRªnmGm_�u²Tsu}��
¹ oUm_¥(orq	¤�¤�q(¬w�uv�¨@�w y ¡m	op}�¦«m(o�f<�yq	 y}Usuz�v-¶�m	¬wsu�uv�jÃvF}®¢&m	oU²Tsutw¥y©�(�)�)�)+*,	���-���.0/�132����54
����.
6879/�:;68�&.
-<�=/�>@?BADC�E#	97F6;/�1�(G-9-9�0	H�&.��JIK/�E0:;6L.�>=:M�ONP	�:;Q����9RS/&.TIU2V1 68	�.
:HW#/��G68/KXF6;1 6L:;Y	­
��Z �@[ � %���\G�	� ­Bf:�w¥_�y|g} ������] ©
� ©�f�©_��q	¤� w¬¡vF�{� ­�^R© !R©�¸<v£¶�v#vFo;­G¶µ© ��©K'
m	�wtwq$zTsu|#­�'³©�¶�su²Ts ­G�y© � su�#vFtT}Uv	­�q(tE��¸�© f�© � su�{�uv#�{qT©
ª��yv_!<v#twvF|ps{|J'
vFoUtyv#�;�Ef � s~op}U�Eq(�KjÃvF}®¢&m	oU²�b< ¡vForq(}Usuty¥�¨T�@|g}Uv#¤ ¦Ym	o<¨@ wq#¢£twsutw¥³jÃvF}®¢&m	oU²
f£oU���ys~}Uv#�F}U�yoUvF|#©_ekt5`K.TI,(G.#:$a 1
2���.�b�?
��.dceE#	�.��,�f7G�@6g:h	f7F:;�i�f	�-J/�.0I,N_	�:;Q����fR,*j�f�9>���/��<��6g.�>	­
j�© k�©u­w¶Mq;� ������� ©



� ©�f�© ª<©B��q	¤� y¬¡v#�u� ­B¶µ© �£©0'
m_�wtwq;z@su|#­Eq	tE��d�© �&©¡aKs{q	my© ¹ oUm_¥(orq	¤�¤�q(¬w�uvR¶�m_¬wsu�uv�j<vF}k¢�m	oU²T|#©
2��&�
E0��:h	��
NP	�:;Q �&�9R&-�/�.0I5(GC��
N+C#Y�-9:h	��<-9A,2����
E
�i:h	��3NP	�:;Q����9R&-U­ %T� ­EfÃ yoUsu� ������� ©

� ©��@© ¹ !3q	|p ¡m��_© c X��$	f7F: cj�G6M	�.
:h	fI
�S	�:L�#��I_/�.TI
�,�f7G�@6g:h	f7F:;�i�f	eb���� W 6g�G:;�
/�1K*j��6��&/�:h	jNP	�:;Q����9R
CT	�����6;7�	��=/&.T/�>@	�� 	�.
: © ¹ �w¸"}U�wv#|psu|#­ ��Q�#m_�uv ¹ m_�~�T}Uv#���ytws{�G�wv��
�v;���v�orq	�uv��@v�anq	�y|Uq	twtyv_­ �����_� ©

] ©P��© �Ã©T'
su¤M­¡�Ã© ¨¡©0^<m	tw¥@­¡q	tw�M�y© !R©K¨Tm_tw¥@©£ª��wv�¤R�w�~}Us~hk�{q#�GvFo£zT ytM¤�q	twq	¥_vF¤�v#tG}:q(oU�r�ws~}Uv#�Fh
}U�@oUv_©Qe®tH* ����7$? N<c��OC	��
�
�
	­w Eq	¥	v#| ��]���\E����� ­ ������� ©

� ©��:©(¨@�r�G¢�q(op}9�	­#°×©�
¡�wm	�n­$f�© °Ý©;��q(��²T|pm_tK­;°×© ª<©	¨T}porq#�GvFo;­F¸�©;d:mG��²G¢&v#�u�Ô­(q(tE���Ã© ¹ q$op}poUs[�@¥_v_©
¨T¤�q(op} ¹ q(��²_vF}U|�¦«m	o<fÃ��}Us{z_v3j<vF}k¢�m(oU²@|#©Qekt *j�f��7$?jceE#	�.i�,��7G� a 
�
	­¡¶Mq$oU��� ������� ©

�#� ©
d�©n¨T}rq$}Uv_­ ��©nj<q(}rq$¦®­nq	tw�ìbR©K�wvF|g}Um	o;© ¹ m_|g}UvFo�|pv#|p|psum	t��5fà��q;z	q-¬wq	|pv;�çe®¤� y�{vF¤�v#tG}rq(}Usum_t
m(¦nq�jÃvF}®¢&m	oU²�anv#z�vF�we®t@¦«m(oU¤�q(}Usum_t-¶�mT�@v#�E¦«m(o&}U�wv:f%ª£¶  	�yorq(¤�v£dÃv#�{q#�³ektG}UvFoU�#m_tytwv#��}Us{m	tn©
ekt *j�f��7$?�N5c��OC `������$­¡fÃ @oUsu� �(�_�	� ©

�	� ©��Ã©@ªKop�@¦Ym_twq	|�q(tE�-f�© � q(oU¤�qT©c¶ ¹ ��!Ãh � ªnorq	ty|p ¡m	op}�m$z�v�o�f%ª£¶,j<v�}®¢�m(oU²T|#©�(�)�)�) 2����54
����.
6879/�:;68�&.
-3C#�i����	�Y(­ �iZ �K[ � �(�&\@%�� ­ ������� ©

�;� ©
¸R© �@©(°ìvF}U�wv�orq	�u� ­_�@© � ©�!<�y}p}rq	¥@­	q	tE��¸�© a%©	ª5vFtwtwvFtw�wm	�w|pv_©@f:j3ª£¨T�(fãª5mGm	�u²@s~}�¦Ym	o%�&�ys{�{�@s{ty¥
q(tE�3¸<�@twq	¤�su�;q	�u�~�Ã¸3v# w�um;�@sutw¥�j<v�}®¢�m(oU² ¹ oUm	}UmG�#m	�u|#­{©�e®t_*j�f��7$?@(�)�)�) ceE#	�.��,�f7G��a 
��_­ ������] ©


