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�E��iTRbwgw�Mgu
Y�\LVXR>kUGBVXY�^f`�w*Wa\¢Wak�RE\LS
RTVaGNWZMP\LO�\N^ WZk�RqGBS�S�wPMPibGNWaMg\LO�z�_ �µF i¨GBO©x*REuZS*RbiTM ± RTc�uXRbSUGBVZGNWaRTwgv[^f\LV
iTRbwgwPu7 ]MgWZk�_ � Ä
�y�mGBO�c�^f\LV7Wak�\LuZRq ]MgWZk/_ �µÄ
�E���

|�� * '-,.,�� �5� :%��
 ' ��� '-, ��� 0 * � � 3��Bj<k�R<c�RTwÈG¨vyR­ª�S
RTVZMPRTO�ibRTc[x�vÂG>iTRbwgw�x
R«W, =RTRbO�O�RTW, �\LVX¡¢RbO�WaV�v
GNO�c�R­ª�MtW�S*\LMgO�WZu%Mgu%ibGBwPwgRbcqWak�R�ibRTwPw�WaVZGBO�uX^fRTV�c�RTwÈG¨vL�%d¯W�MgO�ibwg`�c�RTu�S�VX\LSUGB��G5WaMP\BO&c�RbwÈG¨v�ubzBÅ�`�Rb`�RTMPO��
c�RbwÈG¨v�uHGNW<sNGBVZMg\L`�u<MgO�WZRbVXY[RTc�MÈGNWZR>uX ]MtWaiok�RTubz*GBO�ceuZRTVXs�MPiTR&WZMPY�Rbu<G5WrÅ�`�RT`�RbMgO���S
\LMgO�Waub�

��� * '-,., � '-, �����m��� 8f��� 8 � : 0 *���� 3J�Lj<k�Mgu�Mgu�GqY�R¨GBuX`�VZRH\B^�sNGBVXMÈGBO�iTR]\B^µ_=j]Qy��{rMg�LkÂsBGNVZMÈG5WaMP\BO
MgY[S�wPMPRTu=wPGBVZ�LRTV7x�`�Ì
RbVXMPO��¢^f\LV<c�RbwÈG¨v�uXRbO�uXMgWZMgsLREWZVaGN§�iquZ`�iok/GBu<sL\LMgibR&GBO�c©s�MPc�RT\��

����� 6 �5�T� ����,.' �J�9: � ' 0���� 3J�(j<k�MPuEc�R«WaRbVXY[MgO�RbuEWZk�R¢YnGJª�MgYy`�YÊx�`�VXuXW&uZMgÀbR¢WakUG5Wqi¨GBOÃx*R�uXRbO�W
G5W�WZk�R]S
RbGB¡¢VaG5WaRB��j<k�MPu�MPu�Wak�RHx�`�io¡BR«W<uZMgÀbR]SUGBVZGBY[R«WaRTV�^f\BV�WZk�RHwPR¨GN¡�vyx�`�io¡BR«W]GBwg�L\LVZMtWak�Y Wak�GNW
Mgu�`�uXRbcÃWa\�iT\LO�WaVZ\Bw%Wak�RyWaVaG5§[i�RbO�WaRTVZMPO��©WZk�RyO�R«W, =\BVZ¡3��j<k�R�GBwg�L\LVXMgWak�Y ib\LO�uXMPu�WauE\B^�S�`�WZWaMgO��
GNwPw*GBVZVXMgs�MPO��miTRbwPwgu�MgO�Gmx�`�Ì(RTVq¾Æx�`�io¡BR«W­¿� ]k�Mgiok�MPu�c�VaGBMgO�Rbc�GNW�WZk�R>uX`�uXWaGBMPO�RTc�ibRTwPw3VaGNWZR¢¾Øh�_7F�¿­�
j<k�R¢YnG5ª�MgYy`�YÊO�`�Yyx
RTVE\B^�xUGBio¡L¬¯WZ\N¬,x�GBio¡/iTRbwPwgu�Wak�GNWqi¨GBOÃx*R¢uZRTO�WmGNW�Wak�R¢S*R¨GB¡�ibRTwPw�VZGNWaRyMgu
ibGBwPwgRbc�Y[G5ª�MPYy`�Y x�`�VZuXWruZMgÀbR�¾Ø� �<h�¿­� �=j$GBO�c�� �7heGBVXRqVZRbwPGNWaRTceGBu<^f\LwPwg\J ]uT�

��`�VZu�Wrj \LwgRbVaGNO�ibR�� ¾Ø� �<h��:�J¿�� �
h�_7F � �

Ä�_7F��
���� 8.: 8"! 6 ! * '-,., / ��� ' 0� * /?3J��j<k�R&MPu7Wak�R&Y�MPO�MPYy`�Y)VZGNWaRqc�RTuZMPVXRbcex�v©G�`�uZRbVT�

l>O�wtv�WZk�R ± VXuXW]uXMtª[\B^µWak�R>GBx
\�sBR>SUGBVZGBY[R«WaRTVZu= �RbVXREuZS*RbibM ± Rbc©MgO�p��Hd�sBRbVXuZMP\BO©~��ß�����°_7F kUGNu7x
RTRbO
GBc�c�RbceVZRTibRbO�WZwgveGBO�c� ]MgwPw�GNS�S
RbGBV]MPO�Wak�R&O�R«ª�W]sLRbVXuZMg\LO�\N^%WZk�REWaVaG5§[iqY[GBOUGB�BRbY�RbO�W]c�\�ib`�Y�RbO�W¨�

# ���E·��e¼¨»�� $=� �	$#$#��$
j<k�RTVZR[GBVZR ± sBR[iTwÈGBuXuZRTum\B^=uZRTVXs�MPiTRB�nj<k�R&%>\�h®SUGBVZGBY[R«WaRTVZuE^f\LV>Wak�RbuZR�ibwPGBuZuXRbumGBVZR�uZ`�Y[Y[GBVZMgÀbRTc®MPO
j%GBx�wgR¢�mGNO�c/GNVZRqR«ª�S�wPGBMPO�RTc©x
RTwP\� (' |L|*)Ø�
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j�GBx�wPRÂ�L����jH� � G¨vBRbV�h�RbV�s�MgibRm_7GNWZRb�L\LVXMPRTu

�7WXWaVZMgx�`�WZR _ �=F � �7F7¬�F�j ���7F7¬ �rF�j � �7F p��7F
_ �µF ^f\LV
_ �µÄ
�E� h�S*RbiTM ± RTc h�S
RTibM ± Rbc prO�uXS
RTibM ± Rbc

_ �µF ^f\LV
_ �µÄ
�y� l>S�WaMg\LOUGBw h�S
RTibM ± Rbc prO�uXS
RTibM ± Rbc

_=j]Q h�S*RbiTM ± RTc h�S
RTibM ± Rbc prO�uXS
RTibM ± Rbc prO�uXS
RTibM ± Rbc
_7Q<� h�S*RbiTM ± RTc prO�uXS
RTibM ± Rbc prO�uXS
RTibM ± Rbc prO�uXS
RTibM ± Rbc
h�_7F$GNO�c4�=j �H\BW

GNS�S�wPMgi¨GBx�wPR
h�S*RbiTM ± RTc �r\BWHGBS�S�wPMgi¨GBx�wgR

Ä�_7F GBO�c
_7Q<�>j

h�S*RbiTM ± RTc uZS*RbiTM ± RTc

�°_7F �H\BWHGBS�S�wPMPibGBx�wgR h�S
RTibM ± Rbc �r\BW
��S�S�wgMPibGBx�wPR

_=\LO�WZVZ\LwgwÈGBx�wgR � �r\ ��Rbu �r\

�B� * � : �T���9:
� � 8�� / ��� ' 0 * �	/43J��j<k�MguriTwÈGBuXu]MPu<`�uXRbc/^f\LV<RTYy`�wPGNWaMgO��¢ibMgVZib`�MgW]uX ]MtWaiok�MgO�����j<k�R
iTRbwgw�VaGNWZR]MPu�ib\BO�uXWaGBO�W¨��_=RbwgwUwP\LuXu�VaGNWZMP\EMgu�uXS
RTibM ± RbcÂ^f\LV�_ �µÄ
�q�&ibRTwPwPu�GNO�cÂYnG¨v¢\LV�Y[G¨v¢O�\BW�x*R
uXS
RTibM ± Rbce^f\LVr_ � Ä
�y��iTRbwgwPub����ª�GBY[S�wPRbuH\B^�GBS�S�wgMPi¨G5WaMP\BO�u=Wak�GNW�ibGBOe`�uZRy_ �7F GBVZREWaRTwPRTS�k�\LO�RNz
s�Mgc�Rb\Âib\BO�^fRbVXRbO�iTMPO���z3GNO�ceWZRbwgRTs�MPuXMP\LO��

��� �&��� 8f��� ,.' � 8f� / ��� ' 0 � �	/43J�Lj<k�Mgu�iTwÈGBuXu�GNwPwP\� ]u�`�uXRbVZu�Wa\&uZRTO�c�GNW�G&sNGBVXMÈGBx�wPR<VaG5WaRB��h�WoGNWZMPu�¬
WZMPibGBw�Y�`�wgWZMPS�wgR«ª�MPO��HMPu�`�uZRTc[GNO�cÂuZ\>Wak�RbVZR<Y[G¨v�x*R<G>uXYnGBwgw�O�\LO�ÀbRTVZ\qVaGNO�c�\LYÎwP\LuXub��Q>RbS*RbO�c�MgO��
`�S
\LOy ]k�RTWak�RbV�\LV%O�\BW�WZk�R]GBS�S�wgMPibGNWaMg\LOmMgu�uXRbO�uXMgWaMtsLR7WZ\EibRbwgw�c�RbwÈG¨v&sNGBVZMPGNWaMg\LO�zJWak�Mgu�ibwPGBuZu�Mgu�uX`�x�¬
c�Mgs�MPc�RTcyMPO�WZ\rW, �\&ibGNWaRT�L\LVXMPRbuT� FHRbGBw�WZMPY�R�� �7F?GBO�c �r\LO�VZR¨GNw�WaMgY[R����=F&�5Ë0k�MPwgR�iTRbwPw�WaVZGBO�u�^fRbV
c�RbwÈG¨v�MPu�uZS*RbiTM ± RTcn^f\LV=x*\BWZk�i¨GNWZRb�L\BVZMPRTub��_7Q<�$Mgu�uXS
RTibM ± Rbc�\LO�wtvÂ^f\LV=VXR¨GBw ¬¯WaMgY[R7� �7Fq���rO�R«ª�¬
GNY[S�wgR=\B^*VXR¨GBwtWaMPY�R����7F+MPu�MgO�WZRbVZGBiTWZMgsLR<iT\LY�S�VZRTuZuZRTc�s�Mgc�Rb\> ]k�MgwPR=WZkUGNW�\N^
O�\LO�VZRbGBw�WZMPY�R����=F
Mgu<Yy`�wtWaMPY�Rbc�MÈGmRTYnGNMPw��

~�� �����98 , ��� , '�� 8f� / ��� '?0 � �	/?3��Nj<k�Mgu�ibwPGBuZu�Mgu�c�RbuXMP�LO�Rbc¢^f\LV�O�\BVZY[GBw�cUG5WoG�WaVZGN§�i<uZ`�iok[GBu ± wgR
WZVaGBO�uX^fRbV�GBO�c�RTYnGNMPw�� ��wtWak�\B`��Lk�zBWZk�R]uXWaGBO�cUGBVXc[c�\�RTu�O�\BW�VZRbÅ�`�MgVZR<Wak�RHiTRbwgw�WaVZGBO�uX^fRTV�c�RbwPG�v¢GBO�c
iTRbwgw�wP\BuZu>VZGNWaMg\nWa\�x*R¢�L`UGBVZGBO�WaRTRbcÃ\LV>Y�MPO�MgY[MgÀbRTc�z3MgW>Mgu>c�RTuZMPVZGBx�wgR�^f\LV>u� ]MgWaiok�RbuEWa\�Y�MPO�MgY[MgÀbR
WZk�RÂc�RbwPG¨vÃGBO�c�wP\LuXu&GBuqYy`�iok½GNu&S*\LuXuZMPx�wPRB��Q>RTS
RTO�c�MPO���`�S*\LOÃWak�RÂiT\LO��LRTuXWaMg\LO�uXWoG5WaR�\B^�WZk�R
O�RTW, �\LVZ¡3z(WZk�R�uX\L`�VZiTR�Mgu�VZRTÅ�`�MPVXRbc/WZ\nib\BO�WZVZ\Lw MgWZurVZGNWaRN�rj<k�R�`�uXRbVZu>GBVZR�GBwPwg\J �RbceWa\[c�RbiTwÈGBVXRyG
Y�MPO�MPYy`�Y iTRbwgw(VaG5WaRBz� ]k�MPiok©MPu=�L`UGBVZGBO�WaRbRTc�Wa\¢Wak�Rr�r_Ïx�vnWZk�REO�RTW, �\LVX¡*�=��\Lu�W<�r_=u< ]MPwPw
GBuX¡
^f\BVEGBO¤�°_7F \B^�ÀbRTVZ\��yj<k�\LuZRÂ ]MgWZk®k�MP�Lk�RbV&�°_7F Y[G¨v°x*R¢c�RbO�MgRbcÃib\BO�O�Rbi«WaMg\LO¤Mt^�uZ`�§�ibMgRbO�W
x�GBO�c� ]Mgc�Wak©MPu]O�\NWHG�sNGBMgwÈGBx�wPRB�

|���� : ��� ' � 8	� '-; � 8f� / ��� ' 0
� �	/?3J��j<k�MPu¢ibwPGBuZuÂMgu¢c�RbuXMP�LO�RTc+^f\BVyWak�\LuXR©cUGNWoGÃGBS�S�wPMgi¨GNWZMP\LO�u
WZkUGNW� =GBO�W©Wa\É`�uXR¤GNO�v?wPR«^�WX¬,\�sBRbV�i¨GNSUGBibMtW,v:GBO�c GNVZR®O�\BW©uXRbO�uXMgWZMgsLR°WZ\ÉibRbwgw�wg\LuZu�\LV�c�RbwÈG¨vB�
h�`�iok®ib\LO�O�Rbi«WaMP\BO�uEGBVXR�O�\BW�VZR,IXRbiTWZRbc®\LO�Wak�Ryx�GBuZMgu�\B^�xUGNO�c� ]MPc�Wak°uXk�\LVXWaGB�LR©¾fO�\�iT\LO�O�RTiTWaMg\LO
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GNc�Y[MguZuXMP\LOÃib\BO�WZVZ\LwÈ¿&GNO�c�O�\NW�S*\LwPMgibRTc�^f\LVqWak�RbMPV&`�uZGB�LRnx*Rbk�G�s�Mg\LVb�©Q>`�VXMPO��eib\BO��LRbu�WaMg\LO�z%WZk�R
iTRbwgwPu�GNVZR°wg\LuXWnx�`�W�WZk�R°uZ\B`�VZiTRbueGBVZR�O�\BW�R­ª�S
RTiTWaRTcÏWZ\½VZRTc�`�iTR°Wak�RTMPV�iTRbwPwHVaG5WaRB� d,O:u�WaR¨GNc�z
WZk�RbuXR]GBS�S�wgMPibGNWaMg\LO�uµYnG¨vmkUG¨sLR7WZk�RbMgV�\� ]O¢k�MP�Bk�RbV�¬,wPR«sLRTw�iTRbwPw�wP\LuXu�VXRbib\�sBRbVXv¢GBO�c¢VZR«WaVZGBO�uZY�MPuXuZMg\LO
Y�Rbiok�GBO�MPuXY[uT����ª�GBY�S�wPRTu�\B^(GBS�S�wPMPibGNWaMg\LO�u�WZkUGNW�i¨GBO�`�uXRHWZk�MPu�uZRTVXs�MPiTR�GNVZRHRbY[GBMPwØz ± wgR]WZVaGBO�uX^fRbVTz
O�RT ]u=^fRTRbc�z�R«WaiN��l>^µiT\L`�VXuZRBz�Wak�RTuZR>uZGBY[R�GBS�S�wgMPibGNWaMg\LO�u�i¨GBOn`�uZR>WZk�R����7FÏuXRbV�s�MgibRNz�Mg^ c�RbuZMgVZRTc��

�H\BWaR&WakUGNWr\LO�wtv©� �7F$WaVZGN§�i�VXRbuZS*\LO�c�u�Wa\[ib\LO��BRbuXWZMP\LO�^fRbRbc�xUGBio¡©^fVZ\LY Wak�R�O�R«W, =\LVX¡3��j<k�RyVXRbu�W>\B^
WZk�MPu<SUGNS
RTVHMgu<c�RTsB\BWaRTc�WZ\ÂWZk�MPu<iTwÈGBuXu]\B^%WZVaGN§�iN�

� $ ¸�´�� ��$%¶�¼b¸�´ $ ¸�´�¶�·�¸���� ��¶��°¸©¹�$

_=\LO��LRbu�WaMP\BOek�GBS�S*RbO�u] ]k�RbO�RTsLRTVrWZk�RqMPO�S�`�W]VaGNWZR&Mgu<Y[\BVZR>Wak�GBO�Wak�R&G¨sNGBMPwPGBx�wPRrwPMgO�¡nibGBSUGBiTMgW,v*�
� d,O�S�`�W�FHGNWZR	�£�rsNGBMgwÈGBx�wgR�wgMPO�¡[i¨GBSUGNibMgW,v

��\BuXWHib\LO��LRbu�WaMP\BOeiT\LO�WaVX\Lw uZiok�RTY[RTuriT\LO�uXMPuXWH\B^�GBc5IX`�uXWaMgO��¢Wak�RqMgO�S�`�W]VZGNWaRTu]WZ\ÂYnGNWZiok�Wak�R&G¨sNGBMPwPGBx�wPR
wgMPO�¡®ibGBSUGBiTMgW,v ¾Æ\LVmVaGNWZR�¿«�®lEO�Rn 7G¨v¤Wa\°iTwÈGBuXuZMg^�v�iT\LO��LRTuXWaMg\LO2ib\BO�WZVZ\Lw�uZiok�RTY[RTu¢MPumx�v�Wak�R�wÈG¨vLRTVy\B^
d�h�l�
Llqh�d]VXRT^fRbVXRbO�iTRÂY[\�c�Rbw�GNW> ]k�Mgiok®Wak�R¢uXiok�RbY�R¢\LS*RbVaG5WaRbuT�y¥U\LVrR«ª�GBY�S�wPRNz(Wak�RTVZRÂGBVXR¢cUGNWaG�wPMPO�¡*z
VX\L`�WaMgO���zµGBO�c�WZVaGBO�uXS
\BVXW&wÈG¨vLRTVqib\LO��BRbuXWZMP\LO�ib\BO�WZVZ\Lw�uXiok�RbY�RbuT�nj�v�S�MPi¨GNwPwgvBz GeiT\LYyx�MgOUGNWaMg\LO®\B^�uZ`�iok
uXiok�RbY�RbuHMPu<`�uXRbc���j<k�RquZRTwPRTiTWaMg\LOec�RbS*RbO�c�ur`�S*\LO�Wak�R&uXRTsBRbVZMtW,v�GBO�c©c�`�VZGNWaMg\LO©\B^�iT\LO��LRTuXWZMP\LO��
¥�Mg�L`�VXR¢��uZk�\� ]uqk�\� ÎWak�R¢c�`�VaGNWZMP\LO°\N^�iT\LO��LRTuXWZMP\LO�GNÌ
Rbi«Wau>Wak�R¢iok�\LMPiTR¢\B^�Wak�R¢Y�RTWZk�\�c��mj<k�R¢x
RTuXW
Y�RTWZk�\�c®^f\LVqO�R«W, =\BVZ¡�umWZkUGNW&GBVXR[GNwPY�\LuXWqGNwg =G�v�u&ib\LO��LRbu�WaRbc¤MPuEWa\©MgO�uXWaGBwPw�k�MP�Lk�RTVEuZS*RbRTc�wPMgO�¡�u&GBO�c
VXRbc�RTuZMP�BOeWZk�REWa\LS*\LwP\B�Bv[WZ\ÂYnGNWZiok�Wak�Rqc�RTYnGBO�c�SUG5WZWaRTVZO��
¥U\LV�uZS*\LVZGBc�MPiHib\BO��LRbu�WaMg\LO�z�\LO�R�Y�RTWZk�\�c[Mgu�WZ\�VZ\B`�WaR�GBibiT\LVZc�MgO��qWa\�wg\�GBc�wPR«sLRbw*\B^ wgMPO�¡�u�GBO�c�Wa\�VXR�IXRTiTW
O�R« }iT\LO�O�RTiTWaMg\LO�u]Mg^%GBwgw�SUGNWZk�uHGBVZREk�MP�Lk�wtvnwg\�GBc�RTc���j<k�Mgu<MPu<i¨GNwPwPRTc �Xib\BO�O�Rbi«WaMg\LO/GNc�Y[MguZuXMP\LO�iT\LO�WaVX\Lw
¾Ø_=�H_<¿«� �°j<k�R ��x�`�uXv �/WZ\LO�R�\LO¤WZRbwgRbS�k�\BO�R[O�RTW, �\LVZ¡�u¢MPu&GBO¤R«ª�GBY�S�wPR�\B^<_=�H_���_=�H_"MPu&RTÌ
Rbi«WaMtsLR
\LO�wgve^f\LV�Y�Rbc�Mg`�YÊc�`�VaG5WaMP\BO°ib\LO��LRbu�WaMP\BO®uZMPO�ibR¢\LO�iTRyWak�R¢iT\LO�O�RTiTWZMP\LO®MguEGBc�Y�MgWXWaRbc�Wak�R¢iT\LO��LRTuXWaMg\LO
Y[G¨v�S*RbVZuXMPu�WH^f\BV7Wak�Rqc�`�VZGNWaMg\LO©\B^ Wak�Rqib\BO�O�Rbi«WaMg\LO��
¥U\LVrib\LO��BRbuXWZMP\LO�uEwÈGBu�WaMPO��nwPRTuZu>WZkUGBO°Wak�R¢c�`�VaG5WaMP\BO°\B^�ib\LO�O�Rbi«WaMP\BO�z GBOÃRbO�c�¬¯WZ\N¬,RTO�c®ib\LO�WZVZ\Lw%uZiok�RTY[R
ibGBO½x*R�`�uZRTc��Ã¥U\LV&R«ª�GBY�S�wPRNz�c�`�VXMPO��°iT\LO�O�RTiTWZMP\LO½uXRTWZ`�S�z�Wak�R�uZ`�u�WoGBMgO�RbcÉGNO�c½S*R¨GB¡�VaGNWZRnY[G¨v�x*R
O�RT�L\BWZMÈGNWZRbc����µGNWZRbVyGewPRbGB¡�v¤x�`�io¡BR«WÂGBwP�B\LVZMtWak�Y YnG¨v�x
R�`�uXRbc2x�vÃWak�R[uZ\L`�VXibR�\BV&WZk�RnO�R«W, =\BVZ¡ÃWa\
RTO�uZ`�VXR=Wak�GNW%WZk�R�MPO�S�`�W�Y�RbR«Wau%WZk�R�O�Rb�L\NWaMÈG5WaRbcmSUGBVZGBY[R«WaRTVZub��h�`�iok ��WaVaG5§[i�uZk�GBS�MPO��>GBwg�L\LVZMtWak�Y�u��HGBVXR
\LS*RbO�wP\�\LSeMPO�WZk�R�uXRbO�uXR�Wak�GNWrWZk�R�S�GBVaGBY�RTWZRbVXuribGBO�O�\BW�x
R&iokUGBO��LRbc®c�v�OUGNY[Mgi¨GBwgwgv�Mt^�iT\LO��LRTuXWaMg\LO/Mgu
c�R«WaRTiTWaRTc©GN^�WaRTV�O�Rb�L\BWZMÈGNWZMP\LO(��d,O�GmibwP\BuZRbc[wP\�\LS�uZiok�RTY[RNz�\LO[WZk�R�\NWak�RTV=kUGBO�c�z�uX\L`�VZiTRbu<GNVZRHMPO�^f\LVXY[RTc
c�v�OUGNY[Mgi¨GBwgwgv¢GNx
\L`�W=Wak�R�ib\BO��LRbu�WaMg\LOnu�WoGNWZR�\B^ WZk�R�O�R«W, =\BVZ¡[GBO�c�GBVXR>GBuX¡BRTc�Wa\�MgO�ibVXR¨GBuXR>\LV�c�RbiTVZRbGBuZR
WZk�RbMgVmMgO�S�`�W&VaG5WaRB�©j<k�R�^fRbRTc�xUGBio¡�YnG¨vÃx*Rn`�uXRbc½k�\LS�¬,x�v�¬,k�\LS0¾ØG5Wmc�GNWoGBwgMPO�¡/wÈG¨vLRTVo¿&\BVmRTO�c�¬¯WZ\N¬,RTO�c
¾�WaVaGNO�uZS*\LVXW�wÈG¨vBRbVo¿­��{r\LS�¬,x�v�¬,k�\LS[^fRbRbc�xUGBio¡�MPu�Y[\LVXRrR«Ì(RTiTWZMgsLRH^f\LV=uXk�\LV�WaRbV�WaRTVZY)\�sLRbVXwP\�GNc�u�WZkUGBO[WZk�R
RTO�c�¬¯WZ\N¬,RTO�c©^fRbRbc�xUGBio¡3�
¥U\LV>sBRbVXvÃuXk�\LV�WquZS�Mg¡BRbu&MPO®WZVaGN§�iÂwP\�GNc�z�S�VX\Js�Mgc�MPO��©uX`�§�ibMPRTO�W�x�`�Ì(RTVZuqMPO®Wak�R�u� ]MgWZiok�Rbu&MPu>WZk�RÂx
RTuXW
uX\LwP`�WZMP\LO(�
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Capacity planning and network design
Connection admission control
Dynamic routing
Dynamic compression 
End-to-end feedback
Link-by-link feedback
Buffering

Long

Short

Congestion
duration

Congestion
mechanism

¥%MP�L`�VXR&����_=\LO��BRbuXWZMP\LO©WaRTiok�O�MgÅ�`�Rbu]^f\LV7sNGBVZMg\L`�u<ib\BO��LRbu�WaMg\LO�c�`�VaGNWZMP\LO�u

�H\BWaMgibR[WZkUGNW¢uX\LwP`�WaMP\BO�umWZkUGNWÂGBVXR��L\�\�c¤^f\LV�uXk�\LVXW�WaRbVXY iT\LO��LRTuXWaMg\LOÉGBVXR�O�\BW¢�B\�\�c¤^f\LV�wP\LO��5¬¯WaRTVZY
\�sLRTVZwg\�GBc&GBO�cEs�MPiTR«¬¯sBRbVXuaG��%�2ib\LYyx�MPOUGNWZMP\LO�\B^�sBGNVZMP\B`�u(WaRTiok�O�MgÅ�`�Rbu=¾ÆVaG5Wak�RTV�WakUGBO=IX`�u�Wµ\LO�R�WZRbiok�O�MgÅ�`�R�¿
Mgu<`�uZRTc/uZMgO�ibRq\�sLRTVZwg\�GBc�u]\B^ sNGBVZMg\L`�u<c�`�VZGNWaMg\LO�u]GBVXRER«ª�S*RbVZMgRbO�iTRbc�\LO/GNwPw(O�RTW, �\LVZ¡�ub�
p �rd7~��ß�ÂGBwgwP\� ]u]_=�H_�zUWaVZGN§�i&uXkUGBS�MgO���zUGNO�c�x�MPOUGBV�vn^fRTRbc�xUGNio¡�¾Ø��¥ _=d�¿«�*{r\� �RTsLRTVbzUWak�RmGNwP�L\LVXMgWZk�Y[u
^f\LV=_=�H_:GBVZRHO�\BW=uZS*RbiTM ± RTc���j<k�RrWZVaGN§�iruZkUGBS�MPO���GBO�cn^fRTRbc�xUGNio¡[Y�RbiokUGNO�MPuXY[u=GBVZRHc�RbuXibVXMPx*Rbc�O�R­ª�Wb�

����� ���	�
�	�
���������	�����	����������� ����!#"$�%�&�
')( *+�,���-�/.
j<k�MgurMgu<Wak�RmuZ\nibGBwPwgRbc �XwPRbGB¡�v©x�`�io¡NRTW �©GNwP�L\LVXMgWZk�Y�z� ]k�MPiok/ib\LO�sLRTVXWZuEG�x�`�VZu�W,v/u�WaVZRbGBY MPO�WZ\�GÂY[\LVXR
VXRb�L`�wPGBVESUGNWXWaRTVZO�� �7GBuXMPi¨GNwPwgvBz GBwgw�GBVZVXMgs�MPO��eiTRbwgwPuqGBVXR�S�`�W&MPO�Wa\�G�x�`�io¡BR«W¨z� ]k�MPiok�MPuqc�VaGNMPO�RTc�GNWEWZk�R
uX`�uXWaGBMPO�RTc�iTRbwPw�VZGNWaRN��d¯^�WZ\�\HY[GBO�vqibRbwgwPu GBVXVZMgsBR=G5W�\LO�ibRBz5Wak�R�x�`�io¡NRTW�Y[G¨vq\�sLRbV�ÍU\� q��j<k�R�\JsBRbV�ÍU\� ]MPO��
iTRbwPwgu�GBVXR/ibGBwPwgRbc O�\BO�¬,iT\LO�^f\LVXY[MgO���GNO�c:YnG¨v£\LVnY[G¨v+O�\BW�x*R®GBc�Y�MgWXWaRTc?MPO£Wa\�WZk�R°O�R«W, =\LVX¡3� d¯^
GBc�Y[MtWZWaRTc�zBWZk�R]ibRbwgw�wP\BuZu�S�VXMP\LVXMgW,v�¾�_ �µÄ�¿�x�MgW�\B^*Wak�RHO�\LO�¬,iT\LO�^f\LVXY[MgO��>iTRbwPwgu�YnG¨v�x
R<uXRTW�uZ\qWakUG5W�Wak�R«v
 ]MgwPw(x*R ± VZu�W]Wa\Âx
Rqc�VX\LS�S*RbceMPO©i¨GNuZRq\B^%\JsBRbVXwP\�GBc(�
�H\BWaRHWakUGNW�^f\LV<_ �=F0WZVaGN§�iBz�Wak�R>G�sBRbVZGB�LREGBO�c�S
RbGB¡�VaGNWZRbu<GBVXR�uZGBY[R�GBO�c�uX\yWak�R
0&F7_7FÏMgu7GBS�S�wPMPRTc
 ]MtWakeG¢c�VaGBMgO©VaGNWZR&\N^�Ä�_7F$GBO�c�_7Q<�>j$GNu]WZk�Rqx�`�VXuXWHSUGBVZGBY[R«WaRTVb�

���21 3
�4�4�65
�87%9:3;�874�����2�����	<
p �rd��>~��Ö�ÂuXS
RTibM ± Rbc©W, =\[c�MgÌ
RbVXRbO�W]^ÆGBibMgwPMtWaMPRTu�^f\BV7^fRbRbc�xUGBio¡©ib\LO�WZVZ\LwØ�

�B�;0ERbO�RbVaGNwPMPÀTRbc©¥�wg\� $_=\LO�WZVZ\Lw�¾=0&¥ _<¿
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Generalized
Flow Control

Virtual
Path ID

Virtual
Circuit ID

Protocol
Type ID

Header
Error Check

Cell Loss
Priority

4 8 16 3 81 Size
in bits¥�MP�L`�VZRq~�����jH�¦_=Rbwgw k�R¨GBc�RbV<^f\LVZY[GNW

���r��ª�S�wgMPibMtW]¥U\LVX =GBVXc/_=\BO��LRbu�WaMg\LO�d,O�c�MPibGNWaMg\LO�¾Ø��¥ _=d�¿

�ru[uXk�\� ]O?MPO£¥�Mg�L`�VZR©~�z�WZk�R ± VZuXW�^f\L`�VÂx�MtWau¢\B^rWak�ReibRTwPw<k�RbGBc�RTVnGNWÂWZk�R©`�uZRTV�¬,O�RTW, �\LVZ¡+MPO�WaRTVX^ÆGBiTR
¾Æp��rd�¿7 �RbVZRmVZRTuZRbV�sLRTcÃ^f\BV;0q¥ _��3�7W�O�R«W, =\BVZ¡L¬,O�R«W, =\BVZ¡/MgO�WaRbV�^ÆGBibRNz 0&¥ _ MgurO�\NW�`�uXRbc®GNO�c�WZk�R&^f\B`�V
x�MtWau=GBVZR>S�GBVXW<\N^ GBO�R«ª�WaRTO�c�RTces�MPV�Wa`UGNw
SUG5Wak�¾f�>Ä�¿ ± Rbwgc���d¯W7 =GBu7R­ª�S*Rbi«WaRTceWZkUGNW7WZk�R60q¥%_ x�MtWau� ]MPwPw
x*Rm`�uZRbc/x�v©WZk�R�O�R«W, =\BVZ¡�Wa\�ÍU\�  ib\LO�WaVX\Lw Wak�RmuZ\L`�VZibRN�<j<k�R 0q¥ _ GBwg�L\LVZMtWak�Y  7GNurWa\[x
R&c�RTuZMP�BO�Rbc
wPGNWaRTVb��j<k�MguHGBS�S�VX\�GBiokekUGBu]x
RTRbO�GBxUGBO�c�\LO�RTc��
j<k�RnibRbwgw�k�R¨GBc�RTVÂGBwPuX\/iT\LO�WoGBMgO�uyGBO ��R«ª�S�wPMgibMtWm^f\LV� 7GNVZc½iT\LO��LRTuXWaMg\LO½MgO�c�MPibGNWaMg\LO?¾Ø��¥ _=d�¿	�®x�MtW�Wak�GNW
ibGBO�x*R&uZRTWHx�v�Wak�Rmu� ]MgWaiok�Rbu�c�`�VZMgO��Â\JsBRbVXwP\�GBc(���r��GBMPO(z3GBwP�L\BVZMgWZk�Y�u�^f\LV]`�uXRm\B^���¥%_=d=x�MgWZu7 7GBurwPR«^�W
^f\LV7^f`�Wa`�VXR&c�R ± O�MtWaMg\LO���j<k�R&`�uXR&\N^%WZk�RbuXRmx�MtWau<MguHc�MPuZiT`�uZuXRbc�wÈGNWZRbV<MPOeh�RbiTWZMP\LO�Á��
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��jH� O�RTW, �\LVZ¡[c�RbuXMP�LO�u�WoGBV�WaRTc�MPO�WaMPGBwPwtvyMgO�_<_=d,j<j"¾ÆO�\� Ï¡�O�\� ]O©GBu=d,j]p�¿«��{H\� =R«sLRbVTz�Wak�RrS�VZ\B�LVZRTuZu
 =GBu>VZGNWak�RTV�uXwP\� ÎGBO�c®GNwPuZ\nGnx�MtW ��sB\LMPiTR«¬,iTRbO�WaVXMPi ��MPOeWak�RmuZRbO�uZRyWak�GNW>Y[GBO�ve\B^�Wak�Rmc�RbiTMPuXMP\LO�uH =RTVZR
O�\NW�uZ`�MtWoGBx�wPR�^f\BV�cUGNWaG�WaVZGN§�iB��h�\EMgOÂl>iTWZ\Lx
RTV7���L���LzN^f\L`�V�ib\LY�SUGBO�MPRbu�� �r\LV�Wak�RTVZOÂj RbwPRTib\LYez�h�S�VZMPO�Wbz
h�`�O½��MgibVX\LuXv�uXWZRbY�ubz GBO�c�Q>Mg�LMgWaGBw���Å�`�MgS�Y[RTO�Wm_=\LVZS*\LVaG5WaMP\BO��/^f\BVZY�Rbc®��jH� ¥3\BVZ`�YÊWa\©R«ª�S*Rbc�MtWaR
WZk�R>S�VX\�iTRbuZuT��h�MPO�iTR�Wak�RbO���jH� ¥U\LVZ`�Y)Y�RbYyx*RbVXuZk�MgS�kUGBu7�BVZ\� ]O�Wa\y\�sBRbVE�J�B�mS�VZMgO�ibMgSUGBw*Y[RTYyx
RTVZuT�
j<k�RHWaVZGN§�irY[GBOUGB�BRbY�RbO�W� �\LVX¡�MgO����BVZ\L`�S� 7GNu=uXWaGBVXWZRbc�MgO[WZk�R�¥U\LVX`�Y MPO��/G¨ve���L�L~��%� O�`�Yyx*RbV�\B^
iT\LO��LRTuXWaMg\LO°uXiok�RbY�Rbu> �RbVXR¢S�VZRTuZRbO�WZRbc��&j%\nuZ\LV�WE\L`�WrWak�RTuZR¢S�VX\LS
\BuaGBwgubz
WZk�Ry�LVX\L`�S°c�RbibMgc�Rbc°WZ\ ± VXuXW
GB�BVZRbRm\LOÃGnuXRTWE\B^�uXRbwgRbiTWZMP\LO�ibVXMgWaRTVZMPG��Eh�MgO�ibR&Wak�RTuZR¢iTVZMgWZRbVXMÈGnGNVZR�\N^��LRbO�RTVaGBw%MPO�WaRTVZRTuXWqGBO�c®GBS�S�wtv©Wa\
O�\BO�¬,��jH� O�RTW, �\LVX¡�u�GBu7 �RbwPwØz� �Rmc�RTuZiTVZMPx*RquZ\LY�RE\B^%Wak�RTY x�VZMgRTÍ�v�k�RbVXRB�

� ��� � 7�������5)�����2���
�HRTW, �\LVZ¡�u�GBVZR®�LRTO�RbVZGBwPwtv?iTwÈGBuXuZM ± Rbc0xUGBuXRbcÏ\LO0R«ª�WaRTO�W½¾fib\�sLRTVZ�LR¨¿«zEO�`�Yyx*RbV�\N^�O�\�c�RTubz�uXS
RTRbc�z�\LV
O�`�Yyx*RbV&\B^<`�uZRbVXub��h�MgO�ibR���jH� O�R«W, =\LVX¡�u¢GBVZR�MPO�WZRbO�c�RTc�Wa\�ib\�sLRTVyG© ]MPc�R�VaGBO��LRnGNwP\LO���GBwgw�Wak�RTuZR
c�MgY[RTO�uZMg\LO�uTz%MtW�MgumO�RTibRTuZuaGNVXv�WakUGNWmWak�R[uZiok�RTY[R[x
R[O�\BWmwPMgY[MtWaRbc®WZ\°G�S�GBVXWZMPib`�wÈGBVqVaGNO��LR�\B^<uZS*RbRTc�z
c�MguXWaGBO�ibRNz�O�`�Yyx*RbVE\B^�u� ]MgWZiok�RbuTz \BV>O�`�Yyx*RbV>\B^��r_=uT�md,O®SUGNVXWaMgib`�wPGBVbz*Wak�Mgu�RTO�uZ`�VXRbuqWakUG5W�Wak�R¢uaGBY�R
uXiok�RbY�RmibGBO©x
Rq`�uXRbce^f\LV<wP\�i¨GBw(GBVZRbG�O�RTW, �\LVZ¡�u�¾�� � �Huo¿<GBu< =RTwPwµGBu< ]Mgc�RqGBVZRbG�O�RTW, �\LVZ¡�u¢¾�Ë®� �Huo¿­�
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S4

D3

S3

S1
D1

D2
S2

L1 L2

D4

L3

150 150 150

SW1 SW2 SW3 SW4

¥�MP�B`�VZRE|���h�GBY[S�wPR>iT\LO ± �L`�VaGNWZMP\LO�^f\LV<Y[G5ª�¬,Y�MPOn^ÆGNMPVZO�RbuZu

� �21 ��� �
��( �����&� �
d,O�G�uZk�GBVZRTc¤RTO�s�MgVZ\LO�Y�RbO�WEWZk�RyWak�VX\L`��Lk�S�`�WE^f\LVEG�uX\L`�VZiTRÂc�RbS*RbO�c�u&`�S
\LO®WZk�R¢c�RbY[GBO�c�uEx�v°\BWak�RTV
uX\L`�VZiTRbuT�&j<k�R¢Y[\Lu�W>iT\LY[Y�\LO�wtv�`�uXRbcÃibVXMgWaRTVZMg\LO/^f\LVH ]kUGNWEMgurWak�Ryib\LVXVZRTiTWEuXkUGBVZR�\B^�xUGBO�c� ]MPc�WZk°^f\LV
G�uX\L`�VZiTRÂMPOÃG�O�RTW, �\LVX¡°RbO�s�MPVX\LO�Y�RbO�W¨zµMPurWak�R¢uX\eibGBwPwgRbc �XY[G5ª�¬,Y�MPO/GBwPwg\�ibGNWaMg\LO ' ��~ )�� �$d¯WqS�VZ\�s�MPc�Rbu
WZk�R©YnG5ª�MgYy`�Y¦S
\LuXuZMgx�wPR�x�GBO�c� ]Mgc�WakÉWa\®Wak�ReuX\L`�VXibR©VZRTibRbMts�MPO��®Wak�RewgR¨GBu�W�GBY�\LO��ÃGBwgw=ib\BO�WZRbO�c�MPO��
uX\L`�VZiTRbuT���/GNWZk�RbY[GNWZMPi¨GNwPwgvBz�MgWqMguqc�R ± O�Rbc½GNu&^f\LwgwP\� ]ub��0EMgsBRbO¤GeiT\LO ± �B`�VaGNWZMP\LO® ]MtWak�O¤iT\LO�WaRbO�WZMPO��
uX\L`�VZiTRbuTz(uZ`�S�S
\BuZR�WZk�R��ÆWak°uX\L`�VZiTR��LR«Wau�G[xUGBO�c� ]MPc�WZk����¯�]j<k�R�GBwPwg\�ibGNWaMg\LO�sLRTiTWZ\LV�	
� D�� ��
 ��������� �����
Mgu=^fR¨GBuXMPx�wgREMg^%GBwgw(wPMgO�¡�wP\�GBcnwPRTsBRbwgurGNVZREwPRTuZu7WZkUGBO©\LV<RbÅ�`UGNw�Wa\©���L������j<k�REWZ\BWoGBw
O�`�Yyx*RbV]\B^ ^fR¨GBuXMPx�wgR
sBRbiTWZ\LVZu�MPu�MPO ± O�MgWaRN��¥U\LV�RbGBioknGNwPwP\�i¨G5WaMP\BOmsLRTiTWZ\LVbz�Wak�RHuX\L`�VXibR<WakUG5W�Mgu��LR«WZWaMgO��EWak�R<wgR¨GBu�W�GBwPwg\�ibGNWaMg\LO�Mgu
MgO�uZ\LY�RquZRbO�uZRBzUWZk�R �X`�O�kUGNS�S�MPRTuXWHuZ\B`�VZiTRB� � 0EMgsBRbO©Wak�RquZR«WH\B^�GNwPw
^fRbGBuZMgx�wPR>sBRbi«Wa\LVXubz ± O�c©Wak�REsBRbiTWZ\LV
WZkUGNW]�LMtsLRbu<WZk�RqYnG5ª�MgYy`�Y GBwPwg\�ibGNWaMg\LO[WZ\ÂWZk�MPu<`�O�kUGBS�S�MPRbu�WHuZ\L`�VXibRN���riTWZ`UGBwPwtvLz�WZk�RqO�`�Yyx*RbV<\B^%uZ`�iok
sBRbiTWZ\LVZu�MPu�GBwguZ\&MPO ± O�MgWaRHGBwtWak�\B`��Lk¢ =RrkUG¨sLRrOUGBVZVX\� =RTc�c�\� ]O[WZk�RruXR¨GBVXiok�VZRT�LMP\BO[iT\LO�uZMgc�RbVZGBx�wtvL� �H\J 
 �RrWaGB¡BRHWak�Mgu��X`�O�kUGBS�S�MPRbu�W7uX\L`�VZiTR��y\B`�W7GNO�c�VZRTc�`�iTR�Wak�RHS�VX\Lx�wPRTY Wa\mWZkUGNW�\B^ VXRbY[GBMPO��qO�¬a��uX\L`�VZiTRbu
\LS*RbVZGNWaMgO���\LO®G[O�RTW, �\LVZ¡© ]MgWZk°VZRTc�`�ibRTc®wPMgO�¡�i¨GNSUGBibMtWaMgRbub�]�r��GBMPO(z* �R ± O�c/Wak�Rm`�O�kUGNS�S�MPRTuXWEuX\L`�VXibR
GBY�\LO��¢WZk�RbuXRmO�¬a�muX\L`�VXibRbuTz
�BMgsLREWZkUGNWHuZ\L`�VZibR&Wak�RqY[G5ª�MPYy`�Y GBwgwP\�i¨GNWZMP\LO�GNO�c/VXRbc�`�iTR&WZk�R&S�VZ\Lx�wPRbY
x�vm\LO�R=uX\L`�VXibRB�%Ë�R7¡NRbRTS�VXRbS*R¨GNWZMPO��HWak�Mgu�S�VX\�iTRbuXu�`�O�WaMPw�GBwgw�uX\L`�VXibRbu�k�G�sBR7x*RbRbO¢�BMgsLRTO�Wak�R7YnGJª�MgYy`�Y
WZkUGNW<Wak�RTv©ib\B`�wPc©�LR«W¨�
j<k�R&^f\LwPwg\� ]MPO��ÂR«ª�GBY�S�wgR&MgwPwg`�uXWZVaGNWZRbu<Wak�R�GBx*\JsBR�iT\LO�ibRTS�W>\N^�YnGJª�¬¯Y[MgO�^ÆGBMPVXO�RbuXub�H¥�MP�B`�VZRq|nuXk�\� ]uEG
O�R«W, =\BVZ¡® ]MgWZkÃ^f\B`�VquX ]MgWZiok�Rbumib\LO�O�Rbi«WaRbc�s�MÈG�Wak�VXRbR©�J�B����x�S�u&wPMgO�¡�ub��¥U\L`�VE�r_=umGBVZRÂuZR«Wa`�S¤uZ`�iok
WZkUGNW�WZk�R ± VXuXWEwgMPO�¡����yMgu�uXkUGBVZRTcÃx�v�uZ\B`�VZiTRbu&h
�Lz�h���z GNO�cÃh�~���j<k�R¢uZRTib\LO�cÃwgMPO�¡�Mgu�uZk�GBVZRTc®x�v®h�~
GBO�cÃh�|��]j<k�R�WZk�MPVXc/wgMPO�¡�Mgur`�uZRbc®\BO�wgv©x�v°h�|��&� RTW>`�u�c�Mts�Mgc�RqWak�RmwPMPO�¡�xUGBO�c� ]Mgc�Wak�ur^ÆGBMgVZwgv�GBY[\BO��
iT\LO�WaRbO�c�MPO��quX\L`�VZiTRbuT��lEOÂwgMPO�¡ ���LzL =R]ibGBOÂ�LMgsBRH�B�&��x�S�u�Wa\ERbGBiok�\B^
WZk�R7Wak�VZRbR]iT\LO�WaRbO�c�MPO��quX\L`�VZiTRbu
h
�Bz(h���z*GBO�c®h�~��Hl>O�RmwgMPO�¡ �%��z3 �Rm �\L`�wgc/�LMtsLR �L�[��x�S�uHWa\�R¨GBiok°\N^�Wak�R&uZ\B`�VZiTRbuEh�~nGBO�c°h�|��Hl>O
wgMPO�¡ �µ~�z� �R� =\B`�wPc½�BMgsLR�GBwPwH�J�L�°�ex�S�uyWa\/uZ\L`�VXibReh�|��Ã{r\� =R«sLRTVbz�uZ\L`�VXibReh�~�i¨GBO�O�\BW¢`�uXR�MgWau	�L�
��x�S�u<uZkUGNVZREGNW7wPMPO�¡ �%��uXMPO�iTR>MgW=MPu=GBwPwg\J �Rbc[Wa\¢`�uXR>\LO�wtv��B�y��x�S�u]GNW=wPMgO�¡����B��j<k�RbVXRT^f\LVXRBz� �RE�LMgsBR
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S1
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S2

L1 L2

D4

L3

100 100 150

SW1 SW2 SW3 SW4

¥�Mg�L`�VZR&����_=\LO ± �L`�VaGNWZMP\LOeGN^�WZRbV<VZRTY[\�s�MPO��Â�r_0|��
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j<k�R�uZiok�RTY[R�uZk�\B`�wPc x*ReMPO�uXRbO�uXMgWaMtsLR©Wa\¤Y[MgO�\LVÂc�RTs�MPGNWaMg\LO�ub�0¥U\LVÂR­ª�GNY[S�wgRBz7uXwPMg�Lk�W[Y�MPu�Wa`�O�MPO��Ã\B^
SUGNVaGBY�RTWZRbVZu¢\BVywP\LuXu¢\B^rib\LO�WaVX\Lw7Y�RbuXuaGB�LRTuÂuZk�\L`�wPcÉO�\BWÂx�VXMPO��°WZk�R�O�R«W, =\LVX¡2c�\� ]O��2d¯WÂuZk�\L`�wPcÉx*R
S*\LuZuXMPx�wgR>Wa\ÂMPuX\LwÈG5WaR>Y�MPuXx
RTkUG¨s�MgO��¢`�uXRbVZurGBO�ceS�VX\BWaRTiTWH\BWak�RbV]`�uZRTVZu]^fVZ\LY Wak�RTY��

� � � � ( � ���	( � � � ��5)�����&� �
j<k�R]uXiok�RbY�R]uZk�\L`�wPc¢O�\BW�c�MPiTWaGNWaR7GqS�GBVXWZMPib`�wÈGBV%uX ]MgWZioknGNVZiok�MtWaRbi«Wa`�VXRB���ru�c�MPuXib`�uXuZRTcnwÈG5WaRbV�MPO�h�RTiTWaMg\LO
��z�WZk�MPu�Wa`�VXO�Rbc[\L`�W�Wa\&x
R�GBO�MPY�S
\LV�WoGBO�W�S*\LMPO�W�MPO ± OUGNw*uXRbwgRbiTWZMP\LO[uZMgO�ibRHYnGNO�vÂuXiok�RbY�Rbu� =RTVZR�^f\B`�O�c
WZ\�O�\BW< =\BVZ¡� ]MgWZke¥�d�¥ lÎuZiok�Rbc�`�wgMPO����
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� O�`�Yyx*RbVÂ\B^�O�RTW, �\LVX¡2ib\LO ± �L`�VaG5WaMP\BOÉ �RbVXR/GNwPuZ\ÃGN�LVZRTRbc+`�S
\BO+WZ\�iT\LY�SUGBVZR�sNGBVXMP\L`�u¢S�VZ\LS*\LuZGBwPuT�
��\BuXW>\N^�Wak�RTuZR& =RTVZRyu�WaVaGNMP�Lk�WH^f\LVX =GBVZc�uZRTVZMÈGNw iT\LO�O�RTiTWZMP\LO°\N^�uX ]MtWaiok�RTub�Hj<k�RyY�\LuXWHS*\LS�`�wPGBVr\BO�RmMgu
WZk�R[uX\�ibGBwPwgRbc �ZÄ�GNVZ¡�MPO��?� \BW �©iT\LO ± �L`�VaGNWZMP\LOÃ^f\LVquXWZ`�c�v�MPO��e^ÆGBMPVXO�RbuXub�[j<k�R[iT\LO ± �B`�VaGNWZMP\LO¤GBO�c�MgWZu
OUGNY[RqMPu<c�RbVZMtsLRTc�^fVZ\BY Wak�RbGNWaVXRmS�GBVZ¡�MPO���wg\BWauTz� ]k�MPiok�ib\LO�uZMPu�WH\B^�uXRTsLRTVaGBw SUGBVX¡�MPO��[GBVZRbGBu]ib\LO�O�Rbi«WaRbc
s�MÈG©G�uZMgO��LwgR¢R«ª�MgWqSUG5Wak¤GBuquZk�\� ]O�MgO�¥�MP�L`�VZRÂ���¢�7WqWak�R�RTO�c�\N^�WZk�RÂuZk�\� qz ib\LO��BRbuXWZMP\LO�\�ibib`�VZumGBu
ibGBVZu]R«ª�MtWaMPO��y^fVZ\LY RbGBiokeSUGBVZ¡�MgO���GBVZRbG¢WZVXv�WZ\EIX\BMPO�Wak�R&Y[GBMgO�R«ª�MgW]u�WaVZRbGBYe�
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¥�MP�B`�VZR ����Ä%GBVZ¡�MgO��ÂwP\BW<iT\LO ± �B`�VaGNWZMP\LO

¥U\LV%ib\LY�S�`�WZRbV�O�R«W, =\BVZ¡�ubz�GBO � ¬,uXWaGB�LR�SUGBVZ¡�MgO��EwP\BW%ib\BO ± �L`�VZGNWaMg\LOyiT\LO�uZMguXWZu�\B^ � uX ]MtWaiok�RTu�ib\LO�O�Rbi«WaRbc
MgO�G¢uXRbVZMgRbuT��j<k�RTVZRmGBVZR � �r_=uT��j<k�R ± VXuXW]�r_ uXWaGBVXWZu<^fVZ\LY Wak�R ± VXuXWruX ]MgWZiok/GNO�c��B\�RTu7Wa\ÂWak�RqRbO�c��
¥U\LV=WZk�RqVZRTYnGBMgO�MPO�� �ØWZke�r_0uXWoGNVXWauHGNW<WZk�R � �:�bWZkeu� ]MgWZiok���� ~5¬,u� ]MgWaiokeSUGBVX¡�MPO��¢wg\BW]ib\LO ± �L`�VZGNWaMg\LO
Mgu<uZk�\� ]O/MgOe¥�MP�L`�VZR ���

� � � � �
��� 7�� ��� � �4�%�
<
�rY[\LO���WZk�R&WZVaGN§�i&SUGNWXWaRbVXO�u�`�uZRbc/MPO©sBGNVZMP\B`�u]uZMPY�`�wÈGNWZMP\LO�ubz�WZk�R&^f\BwPwP\� ]MgO��yWak�VXRbRq =RTVZRyY�\Lu�WriT\LY¢¬
Y�\LO��
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� 5 ��6 �5� ' � �½j<k�RbuZRÃuX\L`�VZiTRbuTz>GBwguZ\2¡�O�\� ]O GNu �X�LVXRbRbc�v �É\LV �XMPO ± O�MgWZR��½uX\L`�VZiTRbu
GNwg =G�v�u]kUG¨sLR&ibRTwPwgu7Wa\ÂuZRTO�c���j<k�`�ubzUWak�RqO�R«W, =\BVZ¡�MPu]GNwg =G�v�u]ib\BO��LRbu�WaRTc��

����5 ������� ' � '<; 5 ��6 �5� '3��j<k�R&uZ\L`�VXibRTuru�WoGBV�W�G5W]c�MgÌ
RbVXRbO�W]WaMPY�RbuT��j<k�MPuHGBwgwP\� ]u<`�u<Wa\Âu�Wa`�c�v�WZk�R
VZGBY�S�¬,`�S�¾f\LV<VaGNY[S�¬¯c�\� ]O3¿=WaMgY[R>\N^%WZk�RquZiok�RTY[RTub�

~���� 6 �5�T� � 5 ��6 �N� ' � ��j<k�RTuZR�uX\L`�VXibRbuH\LuXibMPwgwÈGNWZR>x*RTW, �RbRbO°GBiTWZMgsLR&uXWaGNWaR&GBO�c�Mgc�wPREu�WoGNWZRB��Q>`�VZMgO��
GNiTWaMtsLRmuXWoG5WaRBz
Wak�R«v°�LRTO�RbVZGNWaR¢G[x�`�VZu�WE\B^�iTRbwPwgu�' �L��)Ø�>j<k�Mgu>MPu�GnY[\BVZR�VXR¨GBwgMPu�WaMPi&uZ\B`�VZiTRyY[\�c�RTw
WZkUGBO©G�S*RbVXuZMguXWaRTO�W]uZ\L`�VXibRN��Ë0MtWak�x�`�VZu�W,v�uZ\B`�VZiTRbubzUMt^ Wak�RrWa\BWaGBw(wg\�GBcn\BO�Wak�R>wgMPO�¡ÂMgu=wPRTuZu7WZkUGBO
�¨�L����z WZk�RbO¤Wak�VX\L`��Lk�S�`�WyGNO�c¤^ÆGBMgVZO�RTuZu�GBVZR�O�\BW�GNWmMPuZuX`�RBz  ]kUGNWmMPu&Y[\BVZRÂMPY�S
\BVXWoGNO�W&MguqWZk�R��x�`�VZu�WHVZRbuXS
\BO�uZRqWaMgY[R � �nWZk�REWaMgY[R�^fVX\LY � ± VZu�WriTRbwgw MPO �yWZ\ ��WZk�REwÈGNuXW]ibRTwPw \L`�W¨� �
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d,O�Wak�Mgu�uXRbi«WaMP\BO�z� =Rrx�VZMgRTÍ�v¢c�RbuZiTVZMgx
RHS�VZ\BS
\LuZGBwPu�WZkUGNW� =RTVZRrS�VZRTuZRbO�WZRbc�x�`�W� �RbVXR�c�MguZi¨GNVZc�RTcnR¨GNVZwgv¢GNW
WZk�Rm��jH�¦¥U\LVZ`�Ye�=j<k�RmW, �\n¡BR«veS�VZ\LS*\LuZGBwPu ��WZk�R&ibVZRTc�MgWrxUGBuXRbc/GBO�c�WZk�R&VaGNWZRmxUGNuZRbc ��WZkUGNW] =RTVZR
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c�MguZiT`�uZuXRbc°G5W]wPRbO��BWakeGBVXR&c�RbuZiTVZMgx
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j<k�Mgu�S�VZ\LS*\LuaGNw�^fVZ\LY ¥UVZGBO�ibRHj RbwPRTib\LY ' |*)*VZRTÅ�`�MPVXRbu�uZ\L`�VXibRTu�Wa\&uZRTO�c�GqVZRTuZ\L`�VXR�Y[GBOUGB�BRbY�RbO�W�¾ØFr�°¿
iTRbwPw�VZRbÅ�`�RTuXWZMPO��©Wak�R¢c�RbuZMgVZRTc¤xUGNO�c� ]MPc�WakÃx
R«^f\LVZRÂGNiTWa`�GBwPwtv/uXRbO�c�MgO��©Wak�R¢iTRbwPwgub�yd¯^=G�uX ]MtWaiok�i¨GBO�O�\BW
�LVZGBO�W=WZk�R�VXRbÅ�`�Rbu�W]MgW�uZMgY[S�wtvÂc�VZ\BS�u=Wak�REF��ÊibRbwgw���Wak�RruZ\L`�VZibR>WZMPY�Rbu�\L`�W7GBO�c�VXRbuZRTO�c�u7WZk�R>VZRTÅ�`�Rbu�W¨�
d¯^�GÂu� ]MgWZiok/i¨GNO�uZGNWaMguX^�v�WZk�RqVZRbÅ�`�RTuXWbz
MtW]SUGBuZuXRbuHWak�R&Fr��iTRbwPw \BOeWZ\ÂWZk�R&O�R«ª�WruX ]MgWZiok���¥�MPOUGNwPwgvBz�WZk�R
c�RTuXWZMPOUGNWZMP\LO�VXRTWZ`�VZO�u]Wak�R&iTRbwgw�xUGBio¡�WZ\ÂWZk�RquZ\L`�VZibRq ]k�Mgiok�ibGBOeWZk�RbO©WaVZGBO�uXY[MtW7Wak�Rqx�`�VZuXWb�
�ru�c�RbuZiTVZMgx
RTc�GBx*\�sLRBz�WZk�R]x�`�VZu�W=k�GBu�Wa\E 7GNMgW�^f\LV�GNW�wgR¨GBu�W�\LO�R]VZ\L`�O�c�WZVZMgS�c�RbwÈG¨vÂG5W�Wak�R]uZ\B`�VZiTRrR«sLRbO
Mt^ Wak�R>O�RTW, �\LVZ¡�Mgu7MPc�wPR�¾ØGBu<Mgu=\B^�WZRbO�Wak�REi¨GBuXR�¿«��j \ÂG¨sL\LMgc�Wak�Mgu=c�RTwÈG¨vLzUGNO �XMPY�Y[RTc�MÈG5WaR<WaVZGBO�uZY�MPuXuZMg\LO
¾fd,jH¿	��Y�\�c�R& =GBu>GNwPuZ\[S�VZ\BS
\LuXRbc°MgO� ]k�Mgiok/Wak�R�x�`�VXuXWEMguHWZVaGBO�uZY�MgWZWZRbc�MPY�Y[RTc�MÈGNWZRbwtv[^f\LwgwP\� ]MPO��ÂWZk�R
Fr� ibRbwgw���d¯^%G¢uX ]MtWaiok©i¨GNO�O�\BW]uZGNWaMguX^�v�Wak�RqVZRTÅ�`�Rbu�W¨zUMgW7c�VZ\LS�u7Wak�REiTRbwPw�GBO�c�Wak�REx�`�VZu�WrGBO�c©uZRTO�c�uHGBO
MgO�c�MPibGNWaMg\LOnWZ\ÂWZk�RquZ\L`�VZibRN�
d¯^(ibRbwgw�wP\BuZubz�VZGNWak�RTV�WakUGBO�xUGBO�c� ]MPc�WZk[Mgu�\B^(iT\LO�iTRbVZO(z�WZk�RrVXRbuX\L`�VZiTRrVXRbÅ�`�RTuXW7iT\L`�wgc�iT\LO�WoGBMgO�WZk�R]x�`�VXuXW
uXMPÀbRN���$uX ]MgWZioke �\L`�wgc/GNibibRTS�W]Wak�R&VZRTÅ�`�Rbu�W�\LO�wgv�Mt^ MgW]kUGBc�WZkUGNWHYnGNO�vnx�`�Ì
RbVXu�G¨sNGBMPwPGBx�wgRB�
j<k�R�^ÆGBuXW�VXRbuX\L`�VZiTR®YnGNOUGB�LRTY[RTO�WnS�VZ\BS
\LuZGBw] 7GBu�O�\BW©GBiTibRbS�WaRbcÏGNW[Wak�R/��jH� ¥U\LVX`�Y S�VZMgYnGNVZMPwtv
x*RbibGB`�uZR�MgWµ �\L`�wPcmRbMtWak�RTV%ibGB`�uZR�R«ª�ibRTuZuXMgsLR=c�RbwPG�v&c�`�VZMPO��rO�\BVZY[GBw�\LS*RbVaG5WaMP\BO&\BV%R­ª�iTRbuXuZMgsBR<wP\LuXuµc�`�VZMgO��
iT\LO��LRTuXWaMg\LO��
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j<k�Mgu�S�VZ\LS*\LuZGBw�Y[GBc�R<x�v�¥U`5IXMgWZuZ` 'Ö�N~ )3VZRTÅ�`�MPVXRbu�WakUG5W�WZk�R]uZ\L`�VZibRTu�Y�\LO�MtWa\LV Wak�R]VX\L`�O�cÂWaVXMPSÂc�RbwPG¨v¢x�v
S*RbVXMP\�c�MPibGBwPwtv�uXRbO�c�MgO��yVXRbuZ\B`�VZiTR�Y[GBOUGB�LRTY[RTO�WE¾ÆF��°¿�ibRTwPwgu�WZkUGNW�ib\LO�WoGNMPO[WZMPY�Rbu�WoGBY�S���j<k�R�ibRTwPwgu=GBVXR
VXRTWa`�VZO�RTc�x�v[Wak�Rrc�Rbu�WaMgOUGNWaMg\LO���j<k�R>uZ\L`�VZibRE`�uZRbu7WZk�R�WZMPY�RbuXWaGBY�S�WZ\yY[RbGBuZ`�VZR�WZk�R>VZ\B`�O�c�WZVZMPSnc�RbwPG�v
GBO�c/Wa\[c�Rbc�`�ibRyWak�R�wPR«sLRTw%\B^�iT\LO��LRTuXWZMP\LO��Hj<k�Mgu>GBS�S�VZ\�GBiok(z
 ]k�Mgiok°MPuHuZMgY[MgwÈGBV7WZ\[Wak�GNW>c�RTuZiTVZMPx*Rbc/MPO
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iT\LO�uZMguXWZu&\N^7uZR«sLRTVaGBw�ibRTwPwPuT�Âd¯WmMguEx
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WZk�R¢ibVXRbc�MtWX¬,x�GBuZRTcÃGBO�cÃVaGNWZR«¬¯xUGBuZRTcÃS�VZ\LS*\LuZGBwPurx
RTMPO���c�MguZiT`�uZuXRbc¤GNW>Wak�RyWaMPY�RB�qd¯WEiT\LO�uXMPuXWZuE\B^�`�uZMgO��
 ]MgO�c�\� }ÍU\�  ib\BO�WZVZ\Lw \LO�RTsLRTVXv�wPMgO�¡�GBO�ceWa\[`�uZRmx�MPOUGNVXv¤¾Ø��¥ _=d�¬,x�GBuZRTc3¿rRbO�c�¬¯WZ\N¬,RTO�c/VZGNWaR&ib\LO�WZVZ\LwØ�
j<k�R> ]MgO�c�\�  ib\LO�WaVX\Lw�Mgu7S
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RTV�¬��r_ÏGBu<MgO�ibVXRbc�MtWX¬¯xUGBuZRTc©uZiok�RTY[R¨¿«��d¯W]MPuTz�Wak�RbVZR«^f\LVZRNz
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iTVZRbc�MgWX¬¯xUGBuXRbcÃO�\LV>WZk�RÂVaGNWZR«¬,x�GBuZRTc¤ibGBY[S°^f\B`�O�c�MgWqGBiTibRTS�WoGBx�wPR¢uZMgO�ibRÂMtWEib\LO�WaGBMPO�RTcÃRbwPRTY[RTO�WauE^fVZ\LY
WZk�Rq\LS�S*\LuZMtWaREi¨GNY[S��

� ��� 3
������� � � � �	���
! � �&�
' ����� � ���
� � ��� �	��� �4�4�65
�87%9
j<k�Mgu<S�VZ\BS
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WZk�R
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MgO©WZk�MPu<iT\LY�S�`�WaRTceWZMPY�R>\LVXc�RbVT�
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� �rF&z�¥%lEFH�<z���uZiT\LY¢¬,j<MPY�RbS�wPR«ª
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iTVZRbc�MgW]VZRTuXv�O�iok�VX\LO�MgÀ¨GNWZMP\LO�GBwP�B\LVZMtWak�Y GBO�ceGBO�GBcUGBS�WaMgsBR>sLRTVZuZMg\LOe\B^�WZk�RquZiok�RTY[RN�
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Mgu�uXYnGBwgwPRTVb� d,OUGBiTWZMgsBRr�r_=u7�LR«W<G&uZY[GBwPw ± ª�RTc�ibVZRTc�MgWb��d¯^µGq�r_:c�\�RTuZO � W7`�uXR�MtWau�ibVZRTc�MgWZubz�MgWau�\Lx�uXRbV�sLRbc
`�uZGB�LRÂVaG5WaRÂ\�sLRbV&G©S
RTVZMg\�c®Mgu&wg\�  GBO�c¤MtWE�LRTWZumuXYnGNwPwPRTV�x�`�Ì(RTVmGNwPwP\�i¨G5WaMP\BOÉ¾ØGBO�c�k�RbO�iTRnibVXRbc�MtWaua¿�MPO
WZk�R[O�R«ª�Wyi«v�iTwPRN�ej<k�R�GBcUGNS�WaMtsLR�¥ _��r_"VXRbc�`�iTRbu�WZk�R�x�`�Ì
RbV�VXRbÅ�`�MgRbY�RbO�Waumib\LO�uXMPc�RTVaGBx�wgvÃx�`�WyGBwPuX\
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j<k�MguyGBS�S�VZ\�GNiok�z� ]k�MPiok¤ 7GBu�RTsLRTO�Wa`UGBwgwgv�GBc�\LS�WaRbc½GBu�Wak�RnuXWaGBO�cUGNVZc½ =GBuyS�VX\LS
\BuZRbc�\LVZMg�LMPOUGNwPwgv/x�v
��Mg¡BRÂ{HwP`�iok�v¨IqGNO�c° 7GNuER«ª�WaRTO�uZMtsLRbwtv®Y�\�c�M ± Rbc/wÈGNWZRbV>x�v°VXRbS�VXRbuXRbO�WoGNWZMgsBRbuq^fVZ\LY.�L�[c�MtÌ(RTVZRTO�WqiT\LY¢¬
SUGNO�MPRTub�
l>VZMg�LMPO�GBw�S�VZ\LS*\LuZGBw�iT\LO�uZMguXWZRbcÂ\B^
G>VaGNWZR«¬¯xUGBuZRTc¢sLRbVXuZMg\LOÂ\B^3Wak�R<QE��_=x�MtW�uZiok�RbY�R�' ��� )�zL ]k�MgiokÂib\LO�uXMPu�Wau
\B^rRbO�c�¬¯WZ\N¬,RTO�c?iT\LO�WaVZ\Bw<`�uZMgO���GÃuZMgO��LwgR«¬,x�MgWy^fRTRbc�xUGNio¡É^fVX\LY WZk�R©O�RTW, �\LVZ¡3� d,O+Wak�R©S�VX\LS*\LuaGBwØz�WZk�R
u� ]MgWaiok�Rbu¢Y�\LO�MgWZ\LVqWak�RTMPV�Å�`�RT`�R�wPRTO��BWZk�u¢GBO�c2Mt^<ib\BO��LRbu�WaRTc+uXRTW¢WZk�R���¥ _=dmx�MtW�MgO�Wak�R�ibRbwgwPuT�°j<k�R
c�RTuXWZMPOUGNWZMP\LOÂY�\LO�MtWa\LVXu�Wak�RTuZRHx�MgWZu�^f\LV�G&S*RbVXMP\�c�MPi=MPO�WaRTVXsNGBw3GBO�c�Mg^(GBO�vÂx�MtWau�GBVXRHuXRbRTO�uZR«W¨z�MgW�uXRbO�c�u=GBO
Fr��iTRbwgwUxUGBio¡yWa\qWak�RHuX\L`�VXibRB��j<k�RruX\L`�VZiTRbu�`�uZRrGBO[GBc�c�MtWaMtsLR]MPO�iTVZRbGBuZRHGBO�c�Yy`�wtWaMgS�wPMgi¨GNWZMgsLR�c�RbiTVZRbGBuZR
GBwg�L\LVXMgWak�Y)WZ\�GBc5IX`�u�WHWZk�RbMgV<VaGNWZRbuT�
j<k�MgurS�GBVXWZMPib`�wÈGBV]GBwg�L\LVXMgWak�Y `�uXRbuEG �XO�RT��GNWaMtsLR&S
\BwÈGBVXMgW,v�\B^%^fRbRTc�xUGBio¡ ��MPO©Wak�R�uZRTO�uZR&WakUG5W>Fr�¦iTRbwPwgu
GBVXR�uXRbO�W�\BO�wgv½WZ\�c�RTibVXR¨GBuXR�Wak�R�VZGNWaRex�`�W[O�\½Fr� iTRbwgwPu�GBVZReVZRTÅ�`�MPVXRbc£WZ\�MgO�ibVXR¨GBuXReWZk�R�VZGNWaRN�:�
S*\LuZMtWaMtsLR�S*\LwPGBVZMtW,vLz�\LO�Wak�RE\NWak�RTV7kUGBO�c(z� =\B`�wPc©VZRTÅ�`�MPVXR>uZRTO�c�MPO��[Fr�.ibRTwPwgu=^f\LV=MgO�ibVXR¨GBuXREx�`�W]O�\NW<\LO
c�RTibVXR¨GBuXRB��d¯^�Fr�.ibRTwPwgu<GBVZREuXRbO�W<^f\LV7x*\BWZk�MPO�iTVZR¨GNuZRqGBO�c©c�RTibVXR¨GBuXRBz�Wak�RqGBwP�L\BVZMgWZk�Y  �\L`�wPc�x*REi¨GNwPwPRTc
x�MgS
\BwÈGBVT�
j<k�R�S�VZ\Lx�wPRbY  ]MtWaknO�Rb��GNWZMgsBR�S*\LwÈGBVXMgW,vÂMgu�WZkUGNW7Mt^�Wak�R>Fr�.ibRbwgwPu�GBVZRrwP\Lu�W=c�`�R�Wa\�k�R¨G¨sLR«v�iT\LO��LRTuXWaMg\LO
MgO+WZk�R/VXRTsLRTVZuXR®SUGNWak(z=Wak�R�uZ\L`�VZibRTun ]MPwgw<¡BRTRbS:MPO�ibVZRbGBuZMgO��¤WZk�RbMgVÂwP\�GBc£\LO£WZk�R�^f\BVX =GBVZc£SUGNWak GBO�c
R«sLRbO�WZ`UGBwPwtv�\�sLRTVZwP\LGBc©MgW¨�
j<k�Mgu7S�VX\Lx�wPRTY  7GBu ± ª�RTc�MPOnWZk�R>O�R­ª�W<sLRbVXuZMg\LO�x�v�`�uXMPO��yS*\LuXMgWaMtsLRrS
\LwPGBVZMtW,vL�%j<k�R>uZ\B`�VZiTRbu<uZR«WH��¥%_=d
x�MtWauq\LO¤RTsLRTVXv¤ibRTwPw�R«ª�ibRTS�W�WZk�R�O�WZk½ibRTwPwØ�nj<k�R[c�Rbu�WaMPO�GNWaMg\LO� ]MgwPw�uXRbO�c2GNO �XMgO�ibVXR¨GBuXR��/F�� ibRbwgw�Wa\
uX\L`�VZiTR¢Mg^�Wak�RTv°VXRbiTRbMgsBR�GBO�v°ibRTwPwgur ]MgWZk®Wak�R¢��¥ _=d�x�MgW>iTwPRbGBVb�&j<k�R¢uZ\B`�VZiTRbuq¡BRTRbS�c�RbiTVZR¨GNuZMPO��©WZk�RbMgV
VZGNWaR]`�O�WaMgw�Wak�R«vÂVZRTibRbMtsLRrG&S*\LuXMgWaMtsLR7^fRTRbc�xUGNio¡*��h�MgO�ibR<WZk�R]uZ\L`�VXibRTu=c�RTibVZRbGBuZRHWak�RTMPV�VZGNWaR]S�VX\LS
\BVXWaMg\LOUGBw
WZ\ÃWZk�R©ib`�VXVZRTO�W�VZGNWaRNz�WZk�MPu¢uXiok�RbY�Re =GBu�i¨GBwgwPRTc �XS�VZ\BS
\LV�WaMg\LOUGBw�VaGNWZR©ib\LO�WaVX\Lw]GBwg�L\LVZMtWak�Y ¾ÆÄ�F7_=�E¿' Á )Ø� �
Ä�F<_=�Ê 7GBu[^f\L`�O�c?WZ\�kUG¨sBR®G¤^ÆGBMgVZO�RTuZu�S�VZ\Lx�wPRbYe��0qMtsLRTO?Wak�R�uaGBY�RewPRTsBRbwr\B^Eib\BO��LRbu�WaMg\LO GNW�GBwPw
u� ]MgWaiok�Rbubz�Wak�RH�r_=u�WZVaG¨sLRTwPwPMgO��qY[\BVZR]k�\LS�u�kUG¨sLR�Gmk�Mg�Lk�RbV�S�VX\LxUGBx�MPwPMtW,vy\B^�kUG¨s�MgO��qWak�RTMPV�x�MgW�uZR«W=WZkUGBO
WZk�\LuZRqWaVZG¨sLRbwgwPMgO��ÂuZY[GBwPwgRbV<O�`�Yyx*RbVH\B^�k�\LS�ub�=d¯^�S/Mgu<Wak�R&S�VZ\BxUGBx�MgwPMgW,vn\B^�x�MgWHx
RTMPO���uZR«W�\BO/\LO�R&k�\LS(z
WZk�RbO�Wak�R>S�VZ\BxUGBx�MgwPMgW,v�\B^µMtW<x*RbMPO��yuZR«W<^f\LV<GBO�O�¬¯k�\LS��r_:MPu�� � ��j<k�`�uTzUwP\LO���SUGNWak��r_=u]kUG¨sBRqG�sLRbV�v
^fR«  \LS�S*\LV�Wa`�O�MtWaMgRbu�WZ\�MPO�iTVZR¨GNuZR�GBO�c�GBVXR�x*R¨G5WaRbOÃc�\� ]O�Y[\BVZR¢\B^�WZRbO®WakUGNO�uXk�\LV�WmS�GNWak®�r_=ub�Âj<k�Mgu
 =GBu]i¨GBwgwPRTc©WZk�R �Xx*R¨GNW�¬,c�\� ]O©S�VZ\Bx�wPRTY ' ~ )�� �
l>O�R&uZ\Lwg`�WaMg\LO©Wa\[WZk�R�x*R¨G5W�c�\� ]O°S�VZ\Lx�wgRbY MguHWZk�RmuXRbwgRbiTWZMgsBRm^fRbRTc�xUGBio¡ ' ~L� ) \LVHMPO�WaRTwPwPMg�LRbO�W]Y[GBVZ¡�MgO��' ��) MgO� ]k�MPiok�Gyib\LO��LRbu�WaRbc�uX ]MtWaiok©WoGB¡NRbu]MPO�Wa\ÂGNibib\B`�O�WHWZk�REib`�VZVZRTO�W�VZGNWaRE\B^µWZk�RE�r_ÏMPO©GNc�c�MgWZMP\LO[Wa\
MtWau�ib\LO��LRbu�WaMP\BO[wgRTsLRTw3MPO�c�RbiTMPc�MgO��& ]k�RTWak�RbV�WZ\muXRTW�Wak�Rr��¥ _=d�x�MgW�MPO¢WZk�RriTRbwgw���j<k�R�uX ]MtWaiok[ib\LY�S�`�WZRbu
G���^ÆGBMgV7uZk�GBVZR �nGBO�ceMt^�iT\LO��LRTuXWZRbc/MtW<uZR«Waur��¥%_=d�x�MgWZu<MPO©ibRTwPwgu<x
RTwP\LO��BMPO���WZ\[\BO�wgv[Wak�\LuXRE�r_=uH ]k�\BuZR
VZGNWaRTurGNVZRqGBx*\�sLRqWak�Mgu7^ÆGBMPV7uXkUGBVXRB��j<k�Rq�r_=uH ]MtWak©VaGNWZRbu]x*RbwP\� Ï^ÆGBMPV=uZkUGBVXR�GNVZREO�\BWrGNÌ
Rbi«WaRTc��
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d,O©KB`�wgv©���L�N|�z�KLGBMPO ' � )(GBVX�L`�Rbc[WakUGNW�Wak�R�x�MgOUGBVXv¢^fRTRbc�x�GBio¡[ =GBu�WZ\�\muZwg\J ?^f\LV=VZGNWaR­¬,xUGBuXRbc�iT\LO�WaVX\Lw3MPO
k�Mg�Lk�¬¯uZS*RbRbcnO�RTW, �\LVZ¡�u]GBO�cnWakUG5W<GBO�R­ª�S�wPMgibMgW�VZGNWaRrMPO�c�Mgi¨GNWZMP\LOÂ �\L`�wPcnO�\BW7\BO�wgvÂx*Rr^ÆGBu�WaRTV7x�`�W� =\L`�wPc
\BÌ
RbV<Y�\LVXR>ÍUR«ª�MPx�MPwPMtW,v[WZ\ÂuX ]MgWZiok/c�RTuZMg�LO�RbVXub�
j<k�RnuZMPO��LwPR­¬,x�MtW�x�MgOUGBV�v�^fRTRbc�x�GBio¡�ibGBO2\LO�wtv�WZRbwgw�WZk�R�uZ\L`�VZibR[ ]k�RTWZk�RbV¢MtWyuZk�\L`�wPc��L\®`�S½\LV�c�\� ]O��
d¯Wy =GBuÂc�RTuZMP�BO�RbcÉMPO:�¨�LÁL��^f\LV�ib\LO�O�RbiTWZMP\LO�wPRbuXuÂO�RTW, �\LVZ¡�uÂMPO½ ]k�MPiok2Wak�R�MgO�WaRbVXY[RTc�MÈG5WaRnO�\�c�RTuÂkUGBc
O�\n¡�O�\J ]wgRbc��BRy\B^�ÍU\� ]uE\LV]Wak�RbMPVrc�RbY[GBO�c�ub��j<k�Ry��jH� O�RTW, �\LVX¡�uqGNVZR�iT\LO�O�RTiTWZMP\LO®\LVXMPRTO�WZRbc��rj<k�R
u� ]MgWaiok�RbuH¡�O�\J }R«ª�GBiTWZwgv� ]k�\nMPu<`�uZMPO��ÂWZk�R&VZRbuX\L`�VXibRburGBO�c©Wak�RqÍ�\J }SUGNWak�urGNVZRqVaGNWZk�RbV]u�WoGNWZMPiB��j<k�Mgu
MgO�ibVXR¨GBuXRbceMPO�^f\LVXYnG5WaMP\BOnMPu]O�\NW]`�uZRTc/x�v�x�MgOUGBVXv[^fRbRTc�xUGBio¡©uZiok�RbY�RB�
h�RTib\LO�c�wgv+GBO�c Y[\BVZR©MPY�S
\BVXWoGNO�WZwgvBz�WZk�R�x�MPOUGBV�v2^fRbRTc�xUGBio¡ÉuZiok�RbY�Rbun �RbVXR°c�RbuXMP�LO�Rbc£^f\BV� ]MgO�c�\� 7¬
xUGNuZRbc/ib\LO�WaVX\LwPuHGBO�c°GBVXR&WZ\�\�uZwg\J  ^f\LV]VaGNWZR«¬,x�GBuZRTc/ib\BO�WZ\LwPuT�=Ë0MgWZk� ]MgO�c�\� 7¬,xUGNuZRbc�ib\LO�WZVZ\Lw G[uXwPMg�Lk�W
c�MtÌ(RTVZRTO�ibRex
R«W, =RTRbO WZk�R�iT`�VZVXRbO�Wn ]MgO�c�\� �GBO�c£Wak�R�\LS�WaMPY[GBw= ]MgO�c�\�   ]MgwPw<uZk�\J  `�S:GBu�G¤uXwPMg�Lk�W
MgO�ibVXR¨GBuXR�MPO2Å�`�Rb`�R�wgRbO��BWZk��¤Ë0MtWak2VZGNWaR­¬,xUGBuXRbc+ib\LO�WZVZ\LwØz�\BO½Wak�R©\BWZk�RbV¢kUGNO�c�z�G°uZwPMg�Lk�W¢c�MtÌ(RTVZRbO�ibR
MgO�iT`�VZVXRbO�WmVaGNWZR[GNO�c¤WZk�RÂ\LS�WaMgYnGNw�VaG5WaR¢ ]MPwgw�uZk�\�  `�S½GBuqib\BO�WZMPO�`�\L`�uZwgv°MPO�iTVZR¨GNuZMPO���Å�`�RT`�R[wgRbO��NWak' ����zµ� � )��<j<k�RmVZRbGBiTWZMP\LO©WaMgY[RTuHk�G�sBRmWZ\nx*R&^ÆGBu�W¨�7Ë¤RmibGBO/O�\nwP\BO��LRbVHGNÌ
\LVXceWZ\[WoGN¡BR�uXRTsBRbVaGNw%VX\L`�O�c
WZVZMPS�u]WZkUGNW]Wak�R&x�MPOUGBV�v�^fRbRTc�xUGBio¡©VXRbÅ�`�MPVXRbu]Wa\�uZR«WZWawgREWa\ÂWak�R&\LS�WZMPY[GBw(\LS*RbVZGNWaMg\LO���j<k�R&R«ª�S�wgMPibMtW]VaGNWZR
^fRTRbc�xUGNio¡�i¨GBOe�LRTW]WZk�RquZ\L`�VXibREWa\¢WZk�Rq\LS�WaMgYnGNw(\LS*RbVZGNWaMgO��¢S
\BMPO�W< ]MgWZk�MPOeGy^fRT  VZ\L`�O�ceWZVZMPS�ub�
j<k�R®R­ª�S�wPMgibMgWnVaGNWZR°uZiok�RbY�Rbu©kUG¨sLRÃuZR«sLRTVaGBwqGBc�c�MgWZMP\LOUGNw�GBc�sBGNO�WaGB�LRTub� ¥�MPVXuXW¨z]S*\LwPMgibMgO��¤Mgu�uXWZVaGBMg�Lk�W
^f\LV� 7GNVZc���j<k�R>RbO�WaV�v�uX ]MgWZiok�Rbu=i¨GBO�Y�\LO�MtWa\LV�WZk�R�VXRTWZ`�VZO�MgO��yFr�ÊiTRbwgwPu�GBO�cn`�uZR�WZk�RrVZGNWaRrc�MPVXRbi«WawgvyMPO
WZk�RbMgV�S
\LwgMPiTMPO���GBwP�L\BVZMgWZk�Ye��h�Rbib\BO�c� ]MtWak¢^ÆGBu�W�ib\LO�sLRTVZ�LRTO�ibRHWaMgY[RNzLWak�R<u�v�u�WaRTY iT\LY�R7Wa\EWak�R]\LS�WaMPY[GBw
\LS*RbVZGNWaMgO��ÂS
\BMPO�WHÅ�`�MPio¡�wgvB�<d,O�MgWZMÈGBw�VZGNWaR&kUGBuHwPRTuZuHMPY�SUGBi«W¨�=j<k�MPVZc(z3WZk�R&uZiok�RTY[RTuEGBVZRqVX\Lx�`�u�WEGB��GNMPO�u�W
RTVZVZ\BVZuHMPOe\LVrwg\LuZuH\B^�F���ibRbwgwPuT�7j<k�R�O�R«ª�W>iT\LVZVXRbiTW�Fr�¦ibRTwPw  ]MPwgw x�VZMgO��ÂWak�R&uXv�uXWZRbY�Wa\�Wak�R&ib\LVXVZRTiTW
\LS*RbVZGNWaMgO��¢S*\LMPO�W¨�
KLGBMgO0uZ`�x�u�WoGBO�WZMÈGNWZRbcÏk�MPueGBVX�L`�Y�RbO�Wau� ]MgWZk0uZMPY�`�wÈGNWZMP\LO?VZRbuX`�wgWZu�^f\LV©GBOÏR«ª�S�wPMgibMtW�VaGNWZRÃuZiok�RTY[R ' � )
c�RTuZMg�LO�RbcÃx�v°�rO�OUG©_=kUGNVZO�v®c�`�VXMPO��nk�RbVEY[GBuXWZRbV�WZk�RbuXMPu> �\LVZ¡/GNW>WZk�RÂ�/GBuXuaGBiok�`�uXRTWXWau�d,O�uXWaMtWa`�WZRy\B^
j Rbiok�O�\LwP\L�Nv+¾���d,jH¿�' � )Ø��j<k�Rn�ed,j uZiok�RTY[R�ib\BO�uZMguXWauq\B^�R¨GNiok�uZ\B`�VZiTR�uXRbO�c�MPO���GBO¤F��ÇibRTwPw�R«sLRbV�v
O�WakecUGNWaG�iTRbwgw���j<k�RmF�� iTRbwPw iT\LO�WoGBMgO�u<Wak�RE�r_ � u�iT`�VZVXRbO�WHibRbwgw VaGNWZR[¾�_<_7Fr¿]GNO�c/G �Xc�RTuZMgVZRbceVaG5WaRB� �
j<k�R�uX ]MtWaiok�RTu�Y�\LO�MtWa\LVEGNwPw��r_ � umVZGNWaRTu�GNO�c¤iT\LY�S�`�WaR�G ��^ÆGBMgV>uZkUGNVZRB� �/�rO�v®�r_ � u& ]k�\LuZR�c�RTuZMPVXRbc
VZGNWaR]MPu�wgRbuXu�WZkUGBOÂWak�R<^ÆGBMgV�uZkUGBVXRrMgu��LVaGNO�WZRbc�Wak�R]c�RTuZMPVXRbc[VaGNWZRB��d¯^�Gq�r_ � u�c�RbuZMgVZRTcnVaG5WaR]MPu�Y�\LVZR<WZkUGBO
WZk�R�^ÆGBMgV�uXkUGBVZRNz�Wak�REc�RbuXMPVZRTc�VaGNWZR ± RTwPc�MPu�VZRTc�`�ibRTc�Wa\yWak�R�^ÆGBMPV�uZkUGNVZREGBO�c©G �XVZRTc�`�ibRTc©x�MgW��yMPu�uZRTW7MPO
WZk�R&F�� ibRTwPw���j<k�R&c�RTuXWaMgOUGNWZMP\LO©VZR«Wa`�VXO�u]Wak�RmF�� ibRTwPw xUGNio¡�Wa\ÂWak�RquZ\B`�VZiTRBz3 ]k�MPiok©Wak�RTO°GBcJIX`�uXWZurMtW
VZGNWaR�WZ\yWakUG5W<MPO�c�MPi¨G5WaRbcnMPO�Wak�REF�� iTRbwPwØ��d¯^ Wak�R�VZRbc�`�ibRTc�x�MtW7Mgu7ibwgR¨GBVTz�Wak�REuZ\L`�VXibREiT\L`�wPc�c�RbY[GBO�c©G
k�Mg�Lk�RTVrc�RTuZMgVZRbc/VaGNWZRmMgO�Wak�R�O�R­ª�W>F��¦ibRbwgw��7d¯^�WZk�R�x�MgWHMPuHuZR«W¨z
WZk�R�uX\L`�VXibR�`�uZR�WZk�R�iT`�VZVXRbO�W>VZGNWaR�GBu
WZk�Rqc�RbuXMPVZRTc�VZGNWaREMgO�Wak�RqO�R­ª�W�Fr� iTRbwgw��
j<k�Rq^ÆGBMgV<uZkUGBVXRmMgu]ib\LY�S�`�WZRbc/`�uZMPO��nG�MgWaRTVaGNWZMgsBRES�VZ\�ibRTc�`�VZR�GBu<^f\LwPwg\� ]ub��d,O�MgWZMÈGBwgwgvLz�Wak�Rq^ÆGBMgV<uZkUGBVXRmMgu
uXRTWqGNWrWak�R�wPMPO�¡�xUGBO�c� ]Mgc�Wak®c�Mgs�MPc�RTc°x�v�WZk�RyO�`�Yyx*RbV�\B^�GBiTWZMgsBRm�r_ � ub�q��wgw �r_=uTz( ]k�\LuXR¢VaGNWZRbuEGBVXR
wgRbuZu]Wak�GBO�WZk�Rm^ÆGBMgV]uZkUGBVXRyGBVXRmibGBwPwgRbc �X`�O�c�RbVZwg\�GBc�MgO��¢�r_=u����Hd¯^�WZk�RmO�`�Y�x
RTV�\B^�`�O�c�RbVXwP\�GNc�MPO��¢�r_=u
MgO�ibVXR¨GBuXRbuHGNWrGBO�v�MgWZRbVZGNWaMg\LO�z�WZk�RE^ÆGBMPV=uZkUGBVXRqMPu<VZRTib\LY�S�`�WZRbc�GBu<^f\LwPwg\� ]ub�

¥3GBMgV]h�kUGNVZR�� � MPO�¡ �7GBO�c� ]MPc�WZk � � �7GBO�c� ]Mgc�Wake\B^�prO�c�RbVZwg\�GBc�MgO��y�r_=u
�H`�Yyx*RbV]\B^ �r_=u�� �H`�Yyx*RbV]\B^�prO�c�RbVZwg\�GBc�MgO��y�r_=u
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j<k�RrMgWZRbVaG5WaMP\BO�Mgu�Wak�RTO�VZRTS
RbGNWaRTc�`�O�WaMgw3WZk�RHO�`�Yyx
RTV=\B^(`�O�c�RTVZwg\�GBc�MgO��&�r_=u=GBO�c�Wak�RH^ÆGBMPV�uZk�GBVZRHc�\�Rbu
O�\NW¢iokUGBO��BRB�¤_=kUGBVXO�v ' � )7kUGBu�uZk�\� ]OÉWakUGNWmW, =\ÃMtWaRbVZGNWaMg\LO�umGBVZRnuZ`�§�ibMgRbO�W¢^f\LV�WZk�MPumS�VZ\�ibRTc�`�VXR�Wa\
iT\LO�sLRbVX�LRB�
_=kUGNVZO�v2GBwguZ\°uXk�\� =RTc+WZkUGNWmWak�R©�ed,j uXiok�RbY�R©GBiok�MgRTsLR�Y[G5ª�¬,Y�MPO¤\LS�WZMPY[GBwPMtW,v°MPO�| � VZ\L`�O�c½WaVXMPS�uTz
 ]k�RTVZR � MPu7Wak�R&O�`�Y�x
RTVH\N^�x*\BWZWZwPRTO�Rbio¡�ub�
j<k�Mgu>S�VX\LS
\BuaGBw  7GBu> �Rbwgw�VXRbibRTMgsBRbcÃR«ª�ibRTS�WqWakUG5W>Wak�R�ib\LY�S�`�WaGNWaMg\LO°\B^�^ÆGBMgV�uXkUGBVZR¢VXRbÅ�`�MgVZRbu�\LVZc�RTV �
\LS*RbVZGNWaMg\LO�uTz� ]k�RbVXR � Mgu>Wak�RÂO�`�Yyx*RbVq\B^��r_=ub�nh�R¨GNVZiok¤^f\BVqGBO¤l�¾��J¿�uZiok�RbY�R[wgRbc®Wa\�Wak�R[��Ä�F<_=�
GBwg�L\LVXMgWak�Y c�MPuZiT`�uZuXRbc°O�R«ª�W¨�

� �21 � �)'
���
7��4� � � � � * � � � � �/.
j<k�R�Y�RbVZ�BRbVq\B^<Ä�F<_=�  ]MgWZk¤R­ª�S�wPMPiTMgWqVZGNWaRÂuZiok�RbY�RnwPRbGBcÃWa\©Wak�R �Z��O�kUGBO�ibRbc�Ä�F<_=� ¾Æ��Ä�F<_=�>¿	�
uXiok�RbY�R�G5W<Wak�RqRbO�c/\B^�KB`�wgv°���L�B|¢��jH�¦¥3\BVZ`�Y Y[RTRTWaMgO�� ' ~L��zU~ � )Ø��d,O/��Ä�F<_=�mz3WZk�RquZ\L`�VZibRTu�uXRbO�c
cUG5WoG¢ibRTwPwPu7 ]MtWake��¥ _=d7uZR«WHWZ\������r^�WZRbV]RTsBRbVXv � cUG5WoG¢ibRTwPwPuTz�Wak�RTv©uZRTO�c°GNO�Fr� ibRbwgw��
j<k�R�F���ibRTwPwPuHib\BO�WaGBMPO�c�RbuXMPVXRbc°R­ª�S�wPMPiTMgW]VZGNWaR�¾Ø��F�¿­z3ib`�VXVZRbO�W�ibRbwgwµVaGNWZR�¾�_<_7Fr¿«z
GBO�c/G[iT\LO��LRTuXWaMg\LO
MgO�c�MPibGNWaMg\LO/¾�_=d�¿�x�MtW¨��j<k�REuZ\L`�VXibRTu<MPO�MtWaMÈGNwPMPÀTR7Wak�R>��F ± Rbwgc�Wa\�WZk�RbMgV=S*R¨GB¡[ibRTwPw*VaGNWZRÂ¾ØÄ�_7Fr¿=GBO�c�uXRTW
WZk�Rm_=d=x�MtW<Wa\ÂÀbRTVZ\��
j<k�R©u� ]MgWaiok�Rbu�ib\LY�S�`�WZR�G°^ÆGBMgVyuZk�GBVZReGBO�cÉVXRbc�`�iTReWZk�Re��F ± RbwgcÉMPO2Wak�R©VXRTWa`�VZO�MgO���F�� ibRTwPwguyWa\
WZk�R¢^ÆGBMPVEuXkUGBVZRÂMt^=O�RTibRTuZuaGNVXvL��pruZMgO��©R«ª�S*\LO�RbO�WZMÈGBw� �RbMg�Lk�WaRbc�G¨sLRbVZGB�LMgO��/G�Y�R¨GBO¤GBwgwP\� =RTcÃibRbwgw�VaGNWZR
¾Ø���H_7F�¿7Mgu<ib\LY�S�`�WZRbc�GBO�c©Wak�RE^ÆGBMgV7uZkUGNVZRqMPu<uXRTW�GNWHGy^fVaGBi«WaMP\BO�\B^�WZk�MPu]G¨sLRTVaGB�BRB�

���H_7F � ¾�� ����¿X���H_7F�����_<_7F
¥3GBMgV]h�kUGBVXR��}h�Ë QEÄ�¥ �®���H_7F

{HRbVZRNz��ÃMPu�Wak�RrR«ª�S*\LO�RbO�WZMÈGBw
G¨sLRbVZGB�LMgO���^ÆGBi«Wa\LV�GBO�c©h�Ë QEÄ�¥�MPu=GmYy`�wtWaMgS�wPMgRbV]¾fi¨GBwgwPRbc�uX ]MtWaiok�c�\� ]O
S�VXRbuXuZ`�VXRm^ÆGBi«Wa\LVa¿<uXRTWHibwg\LuZRqWa\�x�`�WHx*Rbwg\J "�L��j<k�RmuX`��L�LRTuXWZRbc/sNGBwg`�Rbu]\B^��+GNO�c°h�Ë QEÄ�¥ÉGBVXR[� 
����
GBO�c � 
BÁ�z�VXRbuZS*Rbi«WaMtsLRbwtvL�
j<k�Rrc�Rbu�WaMgOUGNWaMg\LO�u�Y[\BO�MgWZ\LV�Wak�R���¥%_=d�x�MgWau�MPO�cUGNWaGmiTRbwPwgub��d¯^(Wak�RrwÈGBu�W�uXRbRTO�cUGNWoG&ibRTwPw3kUGBcn��¥ _=d�x�MtW
uXRTW¨z�WZk�RTv©Y[GBVX¡[Wak�R�_=d�x�MgW]MgO�Wak�R&Fr��iTRbwgw��
d,O�GBc�c�MtWaMg\LO�Wa\ÂuZR«WZWZMPO��¢Wak�R&R­ª�S�wPMgibMgW7VaGNWZRBz�Wak�R&u� ]MgWZiok�RbuHi¨GBO�GBwguZ\ÂuZR«WHWZk�Rm_=d=x�MtW]MPO�Wak�R&VXRTWZ`�VZO�MgO��
Fr� ibRbwgwPu<Mt^%WZk�RbMgV<Å�`�Rb`�R&wPRTO��BWak©Mgu<Y[\LVXR>WakUGNO/G¢ibRTVXWaGBMPO�Wak�VZRbuXk�\Lwgc��
j<k�RquX\L`�VZiTRbuHc�RbiTVZRbGBuZR&Wak�RTMPV<VaG5WaRbu]iT\LO�WaMPO�`�\B`�uZwtv©GN^�WaRTV<RTsBRbVXv©iTRbwgw��

�H_7F � �H_7F �®FHQE¥

{HRbVZRNz�FrQE¥®MPu�WZk�R]VZRTc�`�iTWZMP\LO¢^ÆGBi«Wa\LVT��Ë0k�RTOnGEuZ\B`�VZiTRrVXRbibRTMgsBRbu�Wak�R]VZR«Wa`�VXO�RbcnF�� ibRTwPwØzLMgW�MgO�ibVXR¨GBuXRbu
MtWau<VaG5WaREx�veGBOeGBY�\L`�O�W]��d�F}Mt^%S*RbVXY[MtWZWZRbc��

d�¥?_=d	�E�¢j<k�RbO �rR« $�H_7F �"��MgOµ¾Æ�H_7F��>��d�Fqz3��F&z3Ä�_7Fr¿

d¯^�_=d=x�MtW]MPu<uXRTW¨zUWZk�Rq�H_7F}MPu<O�\BW]iok�GBO��LRTc��
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�H\BWaMgibR7Wak�GNW���Ä�F7_=� GBwgwP\� ]u�x*\BWakÂx�MgOUGBVXv�¬�^fRbRbc�xUGBio¡¢uX ]MtWaiok�RTu=GNO�c�WZk�R]R«ª�S�wgMPibMtW�^fRbRTc�xUGBio¡¢u� ]MgWZiok�Rbu
\LO½WZk�R�SUG5Wak��®j<k�R�Y[GBMgO�S�VX\Lx�wPRTY¦ ]MtWak2��Ä�F<_=��GBu�c�RbuXibVZMgx
RTcÉk�RbVXR�MPumWZk�R�u� ]MgWaiokÉiT\LO��LRTuXWaMg\LO
c�R«WaRTiTWaMg\LO¤GBwP�L\BVZMgWZk�Ye�yd¯W&MPuqxUGBuXRbc�\BO¤Å�`�RT`�R[wgRbO��NWakÃWak�VXRbuZk�\LwPc���d¯^=WZk�RÂÅ�`�Rb`�R[wPRTO��BWakÃR­ª�iTRbRTc�u¢G
iTRbVXWaGBMPO¢WZk�VZRTuZk�\Lwgc�z�Wak�R]u� ]MgWaiok[MPu�uZGBMPc¢Wa\qx*R]ib\LO��BRbuXWZRbc���d¯^
MgW�R­ª�iTRbRTc�GBO�\BWZk�RbV�k�Mg�Lk�RTV�Wak�VXRbuZk�\LwPc�z�MtW
uZGBMPc©Wa\[x
RqsLRTVXv�k�MP�Lk�wgv�iT\LO��LRTuXWaRTc��]j<k�MPuHY�RTWak�\�c�\B^�iT\LO��LRTuXWaMg\LO/c�RTWaRTiTWZMP\LO/ =GBuruZk�\� ]O/WZ\nVZRTuZ`�wtW
MgO�`�O�^ÆGBMPVXO�RbuXu�' � )Ø�Hh�\L`�VXibRburWakUGNWruXWaGBVXWr`�S�wÈGNWZRq �RbVXR�^f\L`�O�c�Wa\��LR«W�wg\J �RbVHWak�VX\L`��Lk�S�`�WHWakUGBOeWak�\BuZR
 ]k�Mgiok�u�WoGBV�W]R¨GBVXwgvB�
j<k�RES�VZ\Lx�wgRbY  7GBu ± ª�RTc�x�v�iok�GBO��LMgO��yWa\¢Å�`�RT`�Rq�LVZ\� <Wak©VZGNWaRqGBu�Wak�REwg\�GBc�MPO�c�MPibGNWa\LVT��j<k�RqiokUGNO��LR
MgOnWak�R�Å�`�Rb`�RqwPRTO��BWZk�MPu7O�\BWaRTc�c�\� ]O�G5^�WaRbV=S�VZ\�ibRTuZuZMgO���z�uaG¨vLz �$ibRTwPwgub��j<k�R>\�sBRbVZwg\�GBc�Mgu7MPO�c�MPi¨G5WaRbcnMg^
WZk�RqÅ�`�Rb`�R&wPRTO��BWak©MgO�ibVXR¨GBuXRbu�' |���zU|�� )Ø�
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KLGBMgO�z �qGBwtv�GBO�GBVaGBY[GBO�z�GBO�c��>MguX =GBOUGNWZkUGBOeGNW<WZk�RmlEk�MP\�h�WaGNWaRqpHO�MgsBRbVZuXMgW,v�¾Ølqh�p>¿=kUG¨sBRmc�R«sLRTwP\LS*Rbc
G�uZRTVZMgRbuq\B^�R«ª�S�wPMgibMtWEVaGNWZR¢ib\LO��LRbu�WaMP\BO�G¨sL\BMPcUGBO�ibRÂuZiok�RTY[RTub��j<k�R ± VZu�W&uZiok�RTY[R�'Ö�N��z ����)�i¨GBwgwPRbc°WZk�R
lqh�p:uZiok�RbY�RriT\LO�uZMguXWZu�\N^(u� ]MgWaiok�Rbu=Y�R¨GNuZ`�VXMPO��EWak�RbMPV�MgO�S�`�W�VZGNWaR]\�sLRTV=G ± ª�RTc �ZG¨sLRTVaGB�BMPO��qMPO�WZRbVXsNGBw �
GBO�ceiT\LY�SUGBVZMgO��¢MgW< ]MtWak�Wak�RbMPV7WaGBVZ�BRTW]VaG5WaREWa\Âib\BY[S�`�WaREWak�RqiT`�VZVXRbO�W �µ\LGBce^ÆGNiTWa\BV����

�µ\LGBce¥*GNiTWa\BV���� d,O�S�`�WHVZGNWaR
j%GBVX�LRTWHFHGNWaR

j<k�RqWoGNVZ�LR«WrVZGNWaR&MPu]uXRTW�GNWHuZwPMg�Lk�Wawtv�x*RbwP\� qzUuZG�vBz(ÁL�J¬���� � \B^%Wak�R&wPMgO�¡�xUGBO�c� ]MPc�WZk��7pHO�wPRTuZu]Wak�R&wP\LGBc
^ÆGBi«Wa\LVmMPumibwP\BuZRnWZ\2�Lz�GBwgw��r_=uÂGBVXR�GBuX¡BRbc2WZ\®iokUGBO��LR®¾Æc�Mts�Mgc�R�¿EWak�RTMPVywg\�GBc¤x�v¤Wak�Mgum^ÆGBi«Wa\LV�����¥3\BV
R­ª�GNY[S�wgRBz�Mt^�Wak�R¢wg\�GBc°^ÆGBi«Wa\LV>Mguq���ß��z GBwgw%�r_=u&GBVZRÂGNuZ¡BRTc�WZ\©c�Mgs�MPc�R�Wak�RTMPV>VZGNWaR¢x�vÃGn^ÆGNiTWa\BVE\B^�������z
WZkUGNW�MPuTz�c�\L`�x�wgRHWZk�RbMgV�VZGNWaRTub��l>O�Wak�RH\BWak�RbV�kUGBO�c�z�Mg^*Wak�Rrwg\�GBcÂ^ÆGBiTWZ\LV�MPu���z�GBwPw��r_=u� =\B`�wPc�x
RrGBuX¡BRbc
WZ\�k�GBwgsBRqWZk�RbMgV<VaGNWZRbuT�
�H\BWaR=WZkUGNW�O�\EuXRbwgRbiTWZMgsBR7^fRbRbc�xUGBio¡¢MPu%WoGB¡NRbO¢ ]k�RbOÂWak�R<uX ]MgWZiokÂMPu�RTMgWak�RbV�k�Mg�Lk�wtv�\�sLRTVZwg\�GBc�RTc�\BV�k�MP�Bk�wgv
`�O�c�RbVXwP\�GBc�Rbc��H{r\� �RTsBRbVbz(Mg^�WZk�R�wg\�GBc©^ÆGBiTWZ\LV]MPuHibwg\LuZR&Wa\�\LO�RBz
x
R«W, =RTRbO2�T¬�� GBO�c¤� ��� ^f\LV�G�uZY[GBwPw
��z Wak�RÂu� ]MgWaiok��LMtsLRbuqc�MtÌ(RTVZRTO�Wq^fRTRbc�xUGNio¡°Wa\©`�O�c�RTVZwg\�GBc�MgO��©uZ\L`�VXibRTu�GBO�c�\�sBRbVZwg\�GBc�MgO��©uZ\L`�VZibRTub���
^ÆGBMgV7uZk�GBVZRqMPu<iT\LY�S�`�WaRTc/GNu]^f\BwPwP\� ]uT�

¥3GBMPV]h�kUGBVZR�� j%GBVX�LRTWHFHGNWaR
�r`�Yyx*RbV]\B^%��i«WaMtsLRmh�\L`�VXibRTu

�rwPw�uZ\L`�VZibRTubz� ]k�\LuXR7VaG5WaR7Mgu%Y�\LVZR�WakUGNO�Wak�R�^ÆGBMPV uZkUGNVZR<GBVXR7GBuX¡BRTcÂWZ\>c�Mts�Mgc�R�WZk�RbMgV�VZGNWaRTu�x�v�� ��¾�� �	��¿
 ]k�MgwPR<Wak�\LuZRrx
RTwP\�  Wak�Rr^ÆGBMgV�uZkUGBVXR>GBVXR�GNuZ¡BRTc�Wa\mc�Mgs�MPc�R]WZk�RbMgV�VZGNWaRTu=x�v	� ��¾�� �
��¿­��j<k�MPu�GBwP�L\BVZMgWZk�Y
ibGBwPwgRbc �Xj%GBVZ�BRTWrpHWZMPwPÀbGNWaMg\LO �=GBO�c�¾Æj]p��7¿]GNwP�L\LVXMgWZk�Y �& 7GNurS�VX\�sLRbOeWa\ÂwPRbGBc�Wa\¢^ÆGBMgVZO�RTuZu�'Ö�N� )��
j<k�R=lqh�p2uZiok�RTY[R�kUGBu WZk�VZRTR�c�MguXWZMPO��L`�MPuZk�MPO��7^fRbGNWa`�VXRbuT��¥�MgVZuXWbzJMgWµMPuµG]ib\BO��LRbu�WaMg\LO�G¨sB\LMPcUGNO�ibR�uZiok�RbY�RB�
d¯Wµ�LMtsLRTu k�MP�LkEWak�VZ\L`��Bk�S�`�W%GBO�cqwg\J ¤c�RTwÈG¨vL� ��vE¡NRbRbS�MPO��]Wak�R�WaGBVZ�LR«WµVaGNWZR�uZwPMg�Lk�Wawtvrx*Rbwg\� �Wak�R�ibGBSUGBiTMgW,vBz
WZk�RÂGBwP�B\LVZMtWak�Y�RbO�uZ`�VXRbuqWakUGNWEWZk�RÂÅ�`�Rb`�RTu�GNVZRysLRTVXvÃuXYnGBwgw�z*W,v�S�MPi¨GNwPwgv�ibwg\LuZRyWZ\Ã�Lz VZRTuZ`�wtWaMPO���MPO®wP\� 
c�RTwÈG¨vL��h�Rbib\BO�c�z�Wak�R&u� ]MgWZiok�Rbu]kUG¨sLREsBRbVXv�^fR«  S�GBVaGBY�RTWZRbVXu<ib\LY�SUGBVXRbc�Wa\���Ä�F<_=�ÎGBO�ceGBVZRERbGBuXvnWa\
uXRTW¨��j<k�MPVXc�z%WZk�R[WZMPY�R�WZ\/VXR¨GBiok½WZk�Rnu�WaR¨GNc�v�u�WoGNWZRnMgumsLRTVXv¤uZY[GBwPwØ��j<k�R�uX\L`�VZiTR�VZRbGBiok�WZk�RbMgV ± OUGNw
\LS*RbVZGNWaMgO��¢S*\LMPO�Wq���yWa\[�B�yWZMPY�Rbu7^ÆGBu�WaRbV<WZkUGBO�WakUG5WH ]MtWake��Ä�F<_=���

��Á



d,O�Wak�Rr\LVZMg�LMPOUGNw3lqh�pÏuXiok�RbY�RBz�Wak�RHuZ\L`�VZibRTu= �RbVZR�VZRbÅ�`�MgVZRTc[Wa\muZRTO�c©F���ibRTwPwPu�S*RbVZMg\�c�MPi¨GNwPwgv�GNW ± ª�Rbc
WZMPY�R�MPO�WaRTVXsNGBwØ� j<k�MPu Y[RbGBO�W WakUGNWµWZk�R=Fr� ibRbwgwL\�sLRTVZk�RbGBcyS*RbVµuZ\L`�VZibR� =GBu ± ª�RTcyGBO�cmMgO�ibVXR¨GBuXRbcyGNuµWZk�R
O�`�Yyx*RbV]\B^%uZ\B`�VZiTRbuHMPO�iTVZR¨GNuZRbuT��j<k�MPu< =GBuH^f\B`�O�c�Wa\Âx*R&`�OUGBibiTRbS�WaGBx�wgR&wgR¨GBc�MPO��yWZ\�WZk�Rqib\L`�O�W�¬,xUGBuXRbc
uXiok�RbY�Rmc�RbuZiTVZMgx
RTc�O�R­ª�W¨�
d,O2Wak�R�ib\L`�O�W�¬,xUGBuXRbc+uZiok�RTY[R ' �L� )Øz�Wak�R�uX\L`�VZiTRbuÂuZRTO�c£F�� ibRTwPwgu¢GN^�WaRTVyRTsBRbV�v � cUGNWoG°iTRbwgwPubz�GBu�MPO
��Ä�F<_=���Uj<k�R&u� ]MgWZiok�VZGNWaRqGBcJIX`�uXWZY[RTO�WHGNwP�L\LVXMgWZk�Y)MPu<iokUGBO��LRbc©Wa\ÂRbO�ib\L`�VZGB�LREÅ�`�Mgio¡�VZMguZRB��h�\L`�VZiTRbu
x*Rbwg\J $WZk�Rm^ÆGNMPVHuZkUGBVXR¢GBVXRyGBuX¡BRbc®WZ\�ib\LY�R�`�S/Wa\nWZk�Rm^ÆGNMPVHuZkUGBVXRyVZRT��GBVXc�wPRTuZu>\B^�Wak�Rywg\�GBc�wPRTsBRbw�GBO�c
WZk�\LuZR>GBx
\�sBR>Wak�R�^ÆGNMPV=uXkUGBVXREGBVZR>GBuZ¡NRbc©Wa\¢GBcJIX`�uXW7WZk�RbMgV7VaG5WaRbu=x�v[Wak�R�wP\�GBc[^ÆGBiTWZ\LVb��j<k�MPu<GBwgwP\� ]u�WZk�R
uXiok�RbY�R¢Wa\�¡BRTRbS�Wak�RyWZk�VZRTR¢c�MPu�WaMPO�`��BMPuZk�MPO��n^fRbGNWa`�VZRy ]k�MgwPRyY[GB¡�MPO���WZk�R¢\�sLRTVZk�RbGBc¤MgO�c�RTS
RTO�c�RbO�W&\B^
O�`�Yyx*RbV]\B^ �r_=ub�
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uZ\L`�VXibRTuH^fVX\LY MPO�ibVZRbGBuZMgO��yWak�RbMPV]VZGNWaRqGBO�c/GBwgwP\� ]u=WZk�RqÅ�`�Rb`�RTurWa\Âc�VZGBMPO©\L`�W¨�
j<k�R]c�MguXWZMPO��L`�MPuZk�MPO��>^fRbGNWa`�VXR<\B^(WZk�RH{r`��Bk�Rbu�uZiok�RbY�RrMgu�\LuZiTMPwPwPGNWaMg\LO�¬�^fVZRbR�uXWZR¨GBc�vÂuXWoG5WaR]S
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Mgu<uXWaMgwPw
`�O�c�RTVHc�RTsLRTwP\LS�Y[RTO�Wb�

� � � � ��� � � ��� � " � �
7��/���
�	� �4< �����
���
��" �
l>O�Rq\Lx�IXRTiTWZMP\LO©Wa\¢Wak�R&RTO�c�¬�Wa\N¬¯RbO�ceVaGNWZRqib\LO�WaVX\Lw MPu7WZkUGNW]Wak�R&VX\L`�O�c©WaVXMPS©c�RTwÈG¨v�i¨GNO�x*REsLRbV�v©wÈGBVX�LRB�
j<k�Mgu�S�VX\Lx�wgRbY MPu ± ª�Rbc®x�v�uZRb�BY[RTO�WZMPO���Wak�R�O�RTW, �\LVZ¡eMPO�uZY[GBwPwgRbV]S�MgRbibRTuEGBO�c/wPRTWXWaMgO���WZk�R�u� ]MgWZiok�Rbu

���



Switch A
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Dest.
Source

Switch B
Virtual
Source

Dest.

Private/Public
Segment¥�Mg�L`�VXRqÁ����>MgVXWa`�GBw�uZ\B`�VZiTR 
Nc�RTuXWZMPOUGNWZMP\LO(�

GBi«W]GBu ��s�MgVXWa`�GBw(uX\L`�VZiTR��[GBO�c 
5\LV���s�MPV�Wa`UGNw(c�RTuXWaMgOUGNWZMP\LO�� �¢¥�Mg�L`�VXREÁyuZk�\� ]uHGBO©R«ª�GBY�S�wgR�' � )���h� ]MtWaiok
�ÏMPO�Wak�RrY[Mgc�c�wPR]uXRb�LY�RbO�W<GNiTWau7GBu=G&s�MgVXWZ`UGBw3c�Rbu�WaMgOUGNWaMg\LO[GBO�c�VXRTWa`�VZO�u<GNwPw3Fr� ibRTwPwPu�VZRTibRTMgsLRTc�^fVZ\LY
WZk�R�uZ\B`�VZiTR�GNuyMg^<WZk�R�uX ]MtWaiok2 7GNuyWak�R�c�RTuXWZMPOUGNWZMP\LO(��h� ]MgWaiok � MgO�Wak�R�uZGBY�R�uZRT�LY[RTO�W�GBiTWZuÂGBu¢G
s�MPV�Wa`UGNw�uZ\L`�VZibR&GBO�c��LRTO�RbVZGNWaRTu�Fr� ibRTwPwPu]GNuHMt^�MtW7 �RbVZRmG¢uZ\L`�VZibRN�
h�RT�LY�RbO�WaMgO��°Wak�R�O�RTW, �\LVZ¡2`�uXMPO��°s�MgVXWa`�GBw=uX\L`�VZiTR 
Nc�RbuXWZMPOUG5WaMP\BO+VXRbc�`�ibRbu¢WZk�R©uZMPÀTR�\B^]Wak�R�^fRTRbc�x�GBio¡
wg\�\LS�ub�H��wPuX\�z
WZk�R�MgO�WaRbVXY[RTc�MÈG5WaR&uZRb�BY[RTO�WZu>i¨GNO®`�uZR¢GNO�v�S�VX\LS�VZMgRTWaGBVXveib\BO��LRbu�WaMg\LO°ib\BO�WZVZ\Lw uZiok�RbY�RB�
j<k�MguEGBwgwP\� ]u�S�`�x�wPMgimWaRTwPRTib\LY�Yy`�O�Mgi¨GNWZMP\LO�uribGBVZVXMPRbVXu�Wa\[^f\LwPwg\J $WZk�Ryu�WoGBO�c�GBVZc®MgO�WZRbV�^ÆGBibR¢\LO�wgv�GNWERTO�¬
WZVXv 
NR«ª�MtWmu� ]MgWZiok�RbuT�/�e\LVZR�MPY�S
\BVXWoGNO�WZwgvBz(s�MPVXWZ`UGBw�uX\L`�VZiTR 
Nc�RbuXWZMPOUG5WaMP\BO�S�VX\Js�Mgc�RnG©Y�\LVZRÂVZ\Bx�`�uXWmMPO�¬
WZRbVX^ÆGNibRyWa\eG�S�`�x�wPMPi�O�RTW, �\LVZ¡/MPO®Wak�R¢uXRbO�uXR�WZkUGNWEWZk�R¢VZRTuZ\L`�VXibRTumMgO�uZMgc�R�Wak�R�O�RTW, �\LVZ¡®c�\©O�\NWEkUG¨sLR
WZ\¢VZRbwtvn\BO�`�uZRTVHiT\LY�S�wPMPGBO�ibRN����MguZx*RbkUG¨s�MPO���`�uZRbVXu7 ]MPwgw
x*REMPuX\LwÈGNWZRbc�MgO�Wak�R ± VZuXW7ib\LO�WaVX\Lw�wg\�\LS(��j<k�R
`�uXRbVXurk�RTVZRqMPO�ibwP`�c�RES�VZMtsNGNWaREO�R«W, =\BVZ¡�ur ]MtWak©uX ]MtWaiok�RTuHWZkUGNW]Y[G�v�\LV<YnG¨vnO�\BWHx
RqiT\LY[S�wPMÈGNO�Wb�
�H\BWaMgibR7Wak�GNW�Wak�R7s�MgVXWa`�GBw�uZ\B`�VZiTRbu�GBO�cÂc�Rbu�WaMgOUGNWaMg\LO�u�O�RTRbcÂWa\qY[GBMPO�WoGNMPOyS*RbV�¬¯�r_+Å�`�RT`�RbMgO��mGBO�cÂYnG¨vBz
WZk�RbVXRT^f\LVXRBzUx*R&Å�`�MtWaRER­ª�S*RbO�uZMgsBRB�
j<k�RTVZRrMPu�O�\�wgMPY�MgW�\BO[Wak�R�O�`�Yyx*RbV�\B^�uXRb�LY�RbO�Wau�WakUG5W=ibGBO�x*RriTVZR¨G5WaRbc(��d,OnWak�RHR«ª�WZVZRbY�R�ibGBuZRNz�R«sLRbV�v
u� ]MgWaiokÂiT\L`�wPcyGBiTW�GNu�G�s�MPVXWZ`UGBw�uZ\L`�VZibR 
Nc�RTuXWaMgOUGNWZMP\LOÂGBO�c¢\LO�R7 �\L`�wPc¢�BRTW��Xk�\LS�¬,x�v�¬,k�\LS �>VZGNWaR7iT\LO�WaVX\Lw
GBu]uXk�\� ]O�MgO�¥%MP�L`�VXRq���
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MgO[¥%MP�L`�VXRE����z�Wak�R]^f\BVX =GBVZc[F���ibRTwPwPu�GNVZR]ib\LS�MPRbcÂWa\&R¨GNioknx�VZGBO�iok���Ë0k�MgwPR<MgOÂWZk�RHVZRTsBRbVXuZR�c�MPVZRTiTWZMP\LO�z
WZk�R>VZR«Wa`�VXO�MPO��¢F��.iTRbwgw
MgO�^f\LVZY[GNWZMP\LO�MPu�ib\LYyx�MPO�RTc�uZ\yWZkUGNW=WZk�R>Y�MPO�MgYy`�Y \B^ WZk�R>VZGNWaRTu<GBwPwg\� =RTc�x�v
WZk�R�x�VZGBO�iok�RTuEMPuH^fRbc®xUGBio¡©Wa\� =GBVZc�u�Wak�R�VZ\�\BW¨�rd,O°\LO�RyuX`�iokÃuZiok�RTY[RTubz S�VX\LS*\LuZRTc°x�v®F]\Lx
RTVXWZu�' ~LÁ )Øz
WZk�R�MgO�^f\LVZY[GNWZMP\LO�^fVX\LY Wak�RmVZRTWZ`�VZO�MPO��nF���ibRbwgwPuHMPuH¡BRTS�WqGNWrWak�Rmx�VaGBO�iok�MPO��[O�\�c�RyGBO�c°MPuHVZR«Wa`�VXO�Rbc
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Source
Virtual
Dest/Src

Virtual
Dest/Src

Dest.

¥�MP�L`�VZRq����{H\LS�¬,x�v�¬,k�\LS�VZGNWaREiT\LO�WaVX\Lw��

 ]k�RTO�RTsBRbVHWak�RqO�R­ª�W]^f\LV� 7GNVZc�F�� ibRTwPw�Mgu<VZRbiTRbMtsLRbc(�
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�H^�WaRbVeGÉib\LO�uZMPc�RbVaGNx�wPR®c�RTxUGNWZR ' ����zE�J��z]~L~�z]~L� )�z� ]k�MPiokÏwÈGBu�WaRbc0^f\LV©\�sLRTV/G½vLRbGBVbzE��jH� ¥U\LVZ`�Y
GBc�\LS�WaRTc�WZk�RÂVaGNWZR«¬¯xUGBuZRTc�GNS�S�VZ\LGBiok�GNO�c¤VXR�IXRTiTWaRTc¤WZk�RÂibVZRTc�MgW�¬,xUGNuZRbc¤GBS�S�VZ\�GBiok(�[j<k�RÂc�RTxUGNWZR� =GBu
Å�`�MtWaR �XVXRbwPMg�LMP\B`�u���MPO½Wak�R�uZRbO�uZR©WakUGNWÂx*RbwgMPR«sLRbVXu¢\B^HR¨GBiok£GBS�S�VZ\�GBiok+kUGBcÉÅ�`�MtWaR�c�MtÌ(RTVZRbO�WÂ�L\LGBwPumMPO
Y�MPO�c�GBO�c� =RTVZRy`�O� ]MgwPwPMgO��¢Wa\�iT\LY�S�VZ\LY�MPuXRB�<j \�GBiok�MgRTsBR�Wak�RTMPVH�L\�GBwgubzUWak�RTve =RTVZR� ]MgwPwPMgO��yWa\nYnGB¡NR
WZVaGBc�RT\BÌ
uqWZkUGNWE �RbVXR[`�O�GBibiTRbS�WaGBx�wPRÂWa\�WZk�R[\NWak�RTVEuZMPc�RB��d,O�WZk�MPuEuXRbiTWZMP\LO(zµ �R�uZ`�Y�YnGNVZMPÀTR¢uZ\LY�R¢\B^
WZk�Rq¡BRTv©S*\LMgO�WZu7WakUG5W< =RTVZR&VaGBMguZRbcec�`�VXMPO��¢WZk�MPu<c�RTxUGNWZRB�
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^f\BVHRbGBiok/�r_��*j<k�MPu�GBS�S�wgMPRTuHR«sLRTO°Wa\nMgOUGBi«WaMgsBRE�r_=ub�rÄ%RbV�¬¯�r_ Å�`�RT`�RbMgO���Y[GB¡BRTu�uX ]MtWaiok°iT\LY¢¬
S�wPR«ª�MtW,v[S�VZ\LS*\LVXWZMP\LO�GBwUWa\yWak�R>O�`�Yyx*RbV7\B^µ�r_=uT��j<k�REGBS�S�VX\�GBiok� =GBu7ib\BO�uZMgc�RbVXRbc©O�\BW<uXi¨GBwPGBx�wgR
WZ\qG>wÈGBVX�LR7O�`�Yyx*RbV�\N^*�r_=uT�#0qMtsLRTOyWakUGNW�uX\LY�R7wÈGBVX�LR7u� ]MgWaiok�Rbu� ]MPwgw�uX`�S�S*\LVXW�Y�MPwgwPMP\BO�uµ\B^3�r_=ubz
WZk�MPu< �\L`�wgc/i¨GN`�uZRmib\LO�uXMPc�RTVaGBx�wPR&ib\LY�S�wPR­ª�MgW,v©MPO©Wak�Rmu� ]MgWaiok�Rbub�Hj<k�MguH =GBurWZk�R&uZMPO��LwPRqx�Mg�L�LRbu�W
\Bx�IXRbi«WaMP\BO�Wa\ÂWak�R�ibVXRbc�MtWX¬¯xUGBuZRTc°GBS�S�VZ\�GNiok°GBO�ceWak�RmYnGNMPO©VZRbGBuZ\LO�^f\LV]MgWHO�\BWrx
RTMPO��[GBc�\BS�WaRTc��
FHGNWZR«¬,x�GBuZRTc°GBS�S�VZ\�GBiok/c�\�RTurO�\BW>VXRbÅ�`�MPVXRmS*RbV�¬¯�r_ Å�`�RT`�RbMgO����]d¯W�ibGBO� �\LVX¡e ]MtWake\LVH ]MtWak�\B`�W
S*RbV�¬¯�r_0Å�`�Rb`�RTMPO�����j<k�Rqiok�\BMPibRqMgu<wPRT^�W<WZ\¢Wak�RqMPY�S�wgRbY�RbO�WaRTVZub�
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iTVZRTc�MgWZuE�LVaGBO�WZRbc��mj<k�RÂVaGNWZR«¬,x�GBuZRTc¤GNS�S�VZ\LGBiokÃi¨GBO�O�\BWq�L`UGBVZGBO�WaRTR¢ibRbwgw�wP\BuZub��prO�c�RbVER«ª�WZVZRbY�R
\�sBRbVZwg\�GBc�uTzNMtW MPuµS
\BuZuZMgx�wPR�^f\BV Å�`�RT`�Rbu Wa\H�LVZ\� 2wPGBVZ�BR�VZRbuX`�wgWZMPO��HMPOqx�`�Ì(RTV%\�sLRTVXÍU\� +GBO�c�ibRTwPw�wg\LuZuT�
j<k�RnVaG5WaR«¬¯xUGBuXRbc2i¨GNY[S¤ib\LO�uXMPc�RTVZRTc½Wak�R[wP\LuXu�GBiTibRTS�WoGBx�wPR�GBVX�L`�MgO��eWZkUGNWm ]MgWak¤wÈGBVX�LR�x�`�Ì
RbVZuTz
WZk�R&S�VZ\Lx�GBx�MPwgMgW,v[\B^�wg\LuZu]MguHuXYnGNwPw����rwPuZ\�z�Wak�R«v/GNVZ�L`�RTceWZkUGNWrMPO©VZRbGBwPMtW,v�Wak�RbVZR&MPuHGBwt 7G¨v�uHuZ\LY�R
wg\LuZu<c�`�REWa\ÂRbVXVZ\LVXurGNO�c�z�WZk�RbVXRT^f\LVXRBz�Wak�R&`�uZRbV]kUGNu]WZ\¢ =\LVXVXv©GNx
\L`�W]wP\LuXu<RTsLRTO/Mt^ WZk�RbVXRqMPu<ÀbRTVZ\
iT\LO��LRTuXWZMP\LO©wP\BuZub�
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VZGNWaR¢sBRbVXvÃ^ÆGBu�W¨�[d,O�^ÆGBi«W¨z%GBO�v®^fVZRTR[ibGBSUGBiTMgW,v®ibGBO�x*RÂ`�uZRTc½MPY�Y[RTc�MÈG5WaRbwtvL�Âh�\LY[RÂVZGNWaR­¬,xUGBuXRbc
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¥�MP�B`�VZR¢��������ª�S�wgMPiTMgW<VZGNWaREiT\LO�WaVZ\Bw�^f\LV<Yy`�wtWaMPibGBuXW=�r_=u
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uXiok�RbY�Rbu[¾ÆGBO�c®Wak�RÂGNcUGBS�WZMgsLR�ibVZRTc�MgW�¬,xUGNuZRbc�GBS�S�VZ\�GNiok3¿�i¨GBO®WaGB¡BR¢uXRTsLRTVaGBw�VX\L`�O�c°WZVZMPS®c�RbwÈG¨v�u
WZ\ÂVaGBY�S©`�S��

|���� � ��, ��� 8 � :0�9: ;  8Ø�T� '�� � � 8.: � � � ' �5� ��� uZMgc�Ryx*RbO�R ± Wq\B^�Wak�R¢S*RbV�¬¯�r_}Å�`�Rb`�RbMPO��eMgu�Wak�GNW
Y�MPuXx
RTkUG¨s�MPO��Â`�uXRbVZuHi¨GNO�O�\BWHc�MguZVZ`�S�W]Wak�Rq\LS*RbVZGNWaMg\LO©\B^� �Rbwgwt¬,x*Rbk�G�s�MgO��¢`�uZRTVZuT�<{r\� �RTsLRTVbz3Wak�Mgu
Mgu]wPRbuXu<WaVZ`�R&^f\LV<WZk�R�GNcUGBS�WZMgsLRquXiok�RbY�RmWZkUGBO©^f\LV<Wak�R&uXWaGNWaMgi&iTVZRTc�MgWHuZiok�RbY�RB�7d,OeWak�RmGBcUGBS�WaMgsBR
uXiok�RbY�RBz�G°Y�MPuXx
RTkUG¨s�MgO��/`�uZRbV¢ibGBO2�LR«WÂG°k�MP�Bk�RbVmuZkUGBVXR�\B^]x�`�Ì
RbVXu¢x�v½MPO�ibVZRbGBuZMgO��°MtWauyVZGNWaRN�
�H\BWaRHWakUG5W<MPuX\LwÈGNWZMP\LO�MPu=GNWZWaGBMPO�Rbcnx�vnS
RTV�¬¯�r_ Å�`�RT`�RbMgO��ÂGBO�c�O�\NW7uZ\¢Y�`�iok�x�v�ibVXRbc�MtWauT��j<k�`�ubz
Mt^EVZRTÅ�`�MPVXRbc�zHG�VZGNWaR­¬,xUGBuXRbc u� ]MgWZiok:i¨GBO0GBwguZ\�GBiok�MPR«sLR°MguZ\LwPGNWaMg\LO+x�v£MPY�S�wgRbY�RbO�WaMgO��ÃS
RTV�¬¯�r_
Å�`�RT`�RbMgO����

����� 6�� ' � / '���6 8f� ' ! ' :*�J� �¢j<k�R�x�`�Ì(RTVyVZRTÅ�`�MPVXRbY�RbO�Wau�^f\BVmWak�R�ibVXRbc�MtWX¬,x�GBuZRTc½uZiok�RTY[RTuy =RTVZR
^f\B`�O�c�WZ\nx*R�wgRbuZuHWakUGNO�Wak�\LuZRmMPO�WZk�R�VZGNWaR­¬,xUGNuZRbc/uZiok�RTY[R& ]MgWak�x�MPO�GBVXv�^fRTRbc�xUGNio¡*��{r\� �RTsLRTVbz
WZk�MPuyGBc�sNGBO�WoGB�BR�c�MPuZGBS�S*R¨GBVXRbc2 ]k�RTO£R­ª�S�wPMPiTMgW�VaGNWZR�uZiok�RTY[RTu¢ =RTVZReGBc�c�RTc���d,O2iTVZRTc�MgW�¬,xUGBuXRbc
GNS�S�VZ\LGBiok�zµS
RTV�¬��r_Îx�`�Ì
RbVqVXRbÅ�`�MPVXRbY�RbO�W&MPuES�VX\LS*\LVXWZMP\LOUGNw%Wa\©wgMPO�¡�c�RbwPG�vBz  ]k�MPwgRyMPO®Wak�R�VZGNWaR­¬
x�GBuZRTc/GBS�S�VZ\�GNiok�z�Wa\BWaGBw�x�`�Ì(RTVHVXRbÅ�`�MgVZRbY�RbO�WHMPu<S�VZ\LS*\LVXWZMP\LO�GBw
WZ\�WZk�RqRbO�c�¬�Wa\N¬¯RbO�c©c�RTwÈG¨vL�
�H\BWaR°WZkUGNW�WZk�RÃÅ�`�Rb`�RTMPO��+c�RbwPG¨v�u©kUG¨sBRÃWZ\Éx
RÃGBc�c�RbcÏMPO0x*\BWak0i¨GNuZRbueuZMgO�ibR®MtW�c�RTwÈG¨v�u©WZk�R
^fRTRbc�x�GBio¡©GBO�c�GBc�c�u<WZ\ÂWZk�RqVZRbGBiTWZMP\LO�WaMgY[RN�

��� � '-, � � ' �«� 8 !¤��� '3�¢h�R«WZWZMPO��eWak�R[ib\LO��BRbuXWZMP\LO¤ib\LO�WZVZ\Lw�SUGBVZGBY[R«WaRTVZu�MgO�WZk�RniTVZRTc�MgW�¬,xUGBuXRbc2GNS�¬
S�VZ\�GBioknVZRbÅ�`�MgVZRTu=¡�O�\� ]wPRTc��LR>\B^�wPMPO�¡yVZ\L`�O�cnWaVXMPS[c�RbwPG�vB���7W7wgR¨GBu�W¨z�Wak�RrwPMgO�¡¢wPRTO��BWaknGBO�c[uZS*RbRbc
Y�`�uXWEx*R¢¡�O�\� ]O��yj<k�MguE¡�O�\� ]wPRbc��LR¢MPu>O�\BWqVZRTÅ�`�MPVZRTc®^f\LV>VaG5WaR«¬¯xUGBuXRbc�GBS�S�VX\�GBiok�RTu[¾ØGBwtWak�\L`��Lk
MtW<Y[G�v�x
REk�RTwPS�^f`�w�¿«�

����5�� 8f��� � � ' � 8 ��:
	 , '�� 8f�#8 , 8�� � � j<k�R]R«ª�S�wgMPiTMgW�VZGNWaR<uXiok�RbY�Rbu�S�VZ\�s�MPc�R<iT\LO�uXMPc�RTVaGBx�wgR<ÍUMtª�MPx�MPwPMtW,v
WZ\½uX ]MtWaiok�RTu�MPO£c�RbiTMPc�MgO��½k�\� �Wa\2GNwPwP\�i¨G5WaR�Wak�RTMPV[VZRbuX\L`�VXibRbuT�ÎQ>MgÌ
RbVZRTO�W�uX ]MtWaiok�RTu�i¨GBO:`�uZR
c�MgÌ
RbVZRTO�WmY�Rbiok�GBO�MPuXY[u&GBO�c¤u�WaMPwgw�MPO�WZRbVZ\BS
RTVaGNWZR¢MPOÃWak�RÂuaGNY[RÂO�R«W, =\LVX¡3��¥U\LVER«ª�GBY�S�wPRNzµuZ\LY�R
u� ]MgWZiok�Rbu©i¨GNOÏ\BS�W�^f\LV�Y�MPO�MPY�MPÀbMgO��ÃWak�RTMPV�Å�`�RT`�RÃwPRbO��BWak�z] ]k�MgwPR�WZk�R®\BWZk�RbVXueibGBO0\LS�WZMPY�MPÀbR
WZk�RbMgV7Wak�VX\L`��Lk�S�`�W¨z� ]k�MPwPREu�WaMgwPw(\NWak�RTVZu]i¨GBOe\LS�WZMPY�MPÀTR�Wak�RTMPV<S�VX\ ± WZub�=lEO�WZk�Rq\BWak�RTV]kUGBO�c�z�WZk�R
iTVZRTc�MgW�¬,xUGBuXRbc¢GNS�S�VZ\LGBiok¢c�MPi«WoGNWZRbcyWZkUGNW�RbGBiok¢uX ]MtWaiok¢`�uXR<S
RTV�¬��r_2Å�`�RT`�RbMgO��> ]MgWZkyVZ\B`�O�c�¬¯VZ\Lx�MgO
uXRbV�s�MgibRN�

Á���5�� 8f��� � �µ��
 : ; � 5 �µ�T� ' ! * � ! � , '�� 8�� � �rj<k�RÂiTVZRbc�MgWX¬¯xUGBuXRbc¤GBS�S�VX\�GBiokÃMPO�WaVX\�c�`�ibRTu&iT\LY¢¬
S�wPR«ª�MtW,vÃMPOÃWak�R[uX ]MgWZiok�Rbu�x�`�WmYnG¨vÃkUG¨sLR[YnGNc�R�WZk�RnRTO�c�¬¯uXv�uXWZRbY � uHIX\Bx½G�x�MgW&uZMgY[S�wgRbVT��j<k�R
S�VZ\LS*\LO�RTO�WZu©\B^&ibVZRTc�MgW�¬,xUGNuZRbc GBS�S�VZ\�GBiokÏGBVX�L`�RTcÏWZkUGNW�Wak�RbMPVnk�\LuXWeO�R«W, =\BVZ¡ MgO�WZRbV�^ÆGBibRÃi¨GNVZc
¾.�rd�_<¿�Mgu=Yy`�iok�uZMPY�S�wgRbV�uZMPO�ibR�WZk�RTv[c�\¢O�\BW=kUG¨sLR>WZ\yuZiok�RTc�`�wgRER¨GBiok©GBO�c�RTsLRTVXvnibRbwgw����ru7wP\BO��
GNuriTVZRbc�MgWaurGBVXR�G¨sNGBMPwPGBx�wgRBz�WZk�RmiTRbwgwPuHi¨GBO�x
R&uZRTO�W>GNWHWak�R&S
RbGB¡�VaG5WaRB�<j<k�R�S�VX\LS
\BO�RbO�Waur\B^�WZk�R
VZGNWaR­¬,xUGNuZRbc£GBS�S�VZ\�GBiok+ib\B`�O�WaRbVXRbc+WakUGNW�GNwPw �Hd�_ i¨GNVZc�u�kUG¨sLR�Wa\�kUG¨sLReuZiok�Rbc�`�wgRbVXu�^f\LVyWZk�RbMgV
_ �=F GBO�c�� �7F:WaVaG5§[i>GBO�c�`�uXMPO���WZk�REuaGNY[RrY[RTiokUGBO�MguZY)^f\LV=���7F c�\�Rbu=O�\BW<MgO�WZVZ\�c�`�iTR�Wa\�\
Y�`�iok�iT\LY�S�wPR­ª�MtW,vL�

j<k�RTVZR� =RTVZRnuXRTsBRbVaGNw�\BWZk�RbV&S*\LMPO�WauEWZkUGNW& =RTVZRnVZGBMPuXRbc�� �=`�W�GBwPw�\B^7Wak�RbY�GBVXR[Y�MPO�\BVEib\LY�SUGBVXRbcÃWa\
WZk�RÂS
RTV�¬¯�r_$Å�`�Rb`�RbMPO���VXRbÅ�`�MPVXRbc�x�v°Wak�RÂiTVZRbc�MgWX¬¯xUGBuXRbc¤GBS�S�VX\�GBiok����/G�IX\LVZMtW,v°\B^�Wak�RÂ��jH� ¥U\LVZ`�Y
SUGNVXWaMgibMgSUGBO�Wau  =RTVZR]`�O� ]MPwgwPMPO��rWa\qGNibibRTS�W�GBO�vyS*RbV�¬¯�r_ÉGBiTWZMP\LOÂGNu�G>VZRTÅ�`�MPVZRTY[RTO�W�MPOyWak�R7uX ]MtWaiok���j<k�Mgu
Mgu= ]k�vLzURTsBRbO�GBO�MPO�WZRb�LVZGNWaRTc�S�VZ\LS*\LuZGBw GBwgwP\� ]MPO��&sLRTO�c�\LVXu]WZ\¢iok�\�\LuZRERTMgWak�RbV7\B^µWZk�R>W, =\�GBS�S�VZ\�GNiok�Rbu
^ÆGBMgwPRTc���j<k�RqVaG5WaR«¬¯xUGBuXRbc�GBS�S�VX\�GBiok© =\LOex�veGysL\BWZR&\N^ ��Wa\©���B|��

�B~



²�� �©º 
 
 �y·��

j<k�R�SUGBS*RbV�S�VZRbuXRbO�Wau&GnuX`�Y�YnGBV�ve\B^�VZRTibRTO�Wqc�RTsLRTwP\LS�Y[RTO�WZuEMPO���jH�Ç¥3\BVZ`�Y WaVZGN§�iyY[GBOUGB�LRTY[RTO�W
�LVX\L`�S©wPRbGBc�MgO��yWa\¢Wak�R&uXRbwgRbiTWZMP\LOe\B^ Wak�RqVZGNWaR­¬,xUGBuXRbc�GBS�S�VX\�GBiok©^f\LV<ib\BO��LRbu�WaMg\LO©ib\LO�WaVX\Lw��

²Â² � »���´°¸�� � �E¹�� ��
 �E´�¶

j<kUGNO�¡�u�Wa\/Q>Vb�/h�k�MPVXMPuXk2h�GNWZkUG¨vLR�\N^]¥ lqFH�Îh�v�uXWZRbY�ubz�Q>VT�/QEG¨s�MPc�{r`��Lk�Rbuy\B^]h�WaVZGNWoG�_=\BY�z�GBO�c
F]\Lk�MtW 0q\�vLGBw GBO�c�FHGBY ��MPuX =GBOUG5WakUGBO©\B^�lqh�p ^f\LV<`�uXRT^f`�w�^fRTRbc�x�GBio¡�\LO�GBO©R¨GBVXwPMPRTV�sBRbVZuXMP\LOe\B^ Wak�Mgu
SUGNS
RTVb�

² 
 ����� �>´®¹®¼��	� $ º®·�· �E´�¶ � � �E»H¼�
�»��m¶�¼b¸�´�$

j<k�R ± O�GBw7WaVZGN§�ieY[GBOUGN�LRbY�RbO�W¢c�\�ib`�Y[RTO�WÂ ]MgwPw=x*R©MPuXuZ`�RTc£c�`�VZMPO���uX`�Y�Y[RTV¢\B^��¨�L�����½j<k�R©WZR«ª�W
^f\LVyWZk�R�c�\�ib`�Y�RbO�W�MPu¢u�WaMgwPw=x*RbMgO��Ãc�RTsBRbwg\LS
RTc��Éj<k�R�^f\LwPwg\� ]MPO��°c�RbuZiTVZMgS�WaMg\LO�z� ]k�MPiok+MPu¢uX`�x�IXRTiTW�Wa\
iokUGNO��LRBz�MPu¢x�GBuZRTc£\LO½WZk�R©uXWaGNWa`�uÂMgO+KLGBO�`UGBVXv?���L��� ' ~L� )Ø�½j<k�R©u�WoGBO�c�GBVZcÉuZS*RbiTM ± RTu¢Wak�ReFr� iTRbwgw
^f\LVXYnG5W¨z uZ\L`�VXibRNz�u� ]MgWZiok�z�GBO�c½c�RbuXWZMPOUG5WaMP\BO�RbO�c�¬,u�v�u�WaRTYÇx
RTkUG¨s�MP\L`�V�GBO�c2Ge^f\LVZY[GNW&^f\LVmuXS
RTibMt^�v�MgO��
VZGNWaRTub��j<k�RbuXR�GNVZRqc�RbuXibVXMPx*Rbcex
RTwP\� q�

� 1 ��� � � ��� ��� 3;"$�%( ���
j<k�RmVZRTuZ\L`�VXibRmYnGBO�GB�LRbY�RbO�WHibRTwPw ^f\LVXYnGNW]Mgu]uZk�\� ]O®MPO�¥�Mg�L`�VZRÂ�L�B�7j<k�R&Y[RbGBO�MPO��[\B^%sNGBVZMg\L`�u ± Rbwgc�u
Mgu]GBu<^f\LwPwg\J ]uT�

�4' � ; ' � j<k�Mgu�MPuEWZk�Rnu�WoGBO�c�GBVZcÉ��¬,x�v�WaRn��jH� wÈG¨vLRTV�k�RbGBc�RbVT�©j<k�R�S�VX\BWa\�ib\Lw�W,v�S*R ± RTwPc�MgumuXRTWmWa\
�B���yWa\ÂMPO�c�MPi¨G5WaR�WZkUGNW]Wak�Mgu<MPu]G¢VZRTuZ\L`�VZibR&Y[GBOUGB�LRTY[RTO�W]ibRbwgw��

% � � � � � ��, � � j<k�R ± VXuXW ± Rbwgcy\B^3GBOyF�� iTRbwgw�Mgu�GBwt 7G¨v�u�G�S�VZ\BWZ\�iT\Lw�d�Q?WakUGNW�c�RbuXibVXMPx*Rbu�MtWauµ^f`�O�iTWZMP\LO(�
d¯WZu¢sBGNwP`�RNz� ]k�Mgiok?kUGBuÂO�\NW�vBRTW[x
RTRbO?GBuZuXMP�LO�RTc�z= ]MgwPw=MgO�c�Mgi¨GNWZR©WZkUGNWÂWak�MPu¢MPu¢^f\LVÂiT\LO��LRTuXWaMg\LO
iT\LO�WaVX\Lw��

��8f� ' �B� 8 � : j<k�Mguqx�MgWqMgO�c�MPibGNWaRTu> ]k�RTWZk�RbVqWak�R�iTRbwgw�MPuE�L\LMgO���^f\LV� 7GBVXc�^fVX\LY uX\L`�VZiTR¢Wa\ec�Rbu�WaMPO�GNWaMg\LO
¾ÆQ>MPV �q�L¿�\LV<VXRTsLRTVZuXRm^fVZ\BY c�RTuXWaMgOUGNWZMP\LO�Wa\¢WZk�RquZ\L`�VXibRN�

* � : � ' �T� 8 � : � : ; 8Ø�L��� 8 � : j<k�MPu�\BO�R=x�MtW%ÍUGB��Mgu%`�uXRbc¢x�v&Wak�R�uX ]MgWZiok�Rbu%Wa\>MgO�c�MPibGNWaR�WZkUGNW�WZk�R=uX\L`�VXibR
uXk�\L`�wgc©O�\BWHMPO�iTVZRbGBuZRN��j<k�R&R­ª�S�wPMgibMgW7VaGNWZR ± RbwPc©Mgu<MP�LO�\BVZRbc� ]k�RTO�WZk�MPu7Í3GN��Mgu<uZR«W¨�

� 
 *�
 j<k�Mgu<MPO�c�MPi¨G5WaRbu�WakUGNW<WZk�MPu=ibRbwgw�kUGBu<x*RbRTO��BRbO�RTVaGNWZRbc©x�v�Wak�REu� ]MgWZiok���j<k�RbVXRT^f\LVXRBzUMgW7uZk�\L`�wPc
O�\BW]x
REiok�GBVZ�LRTceWZ\¢Wak�RqRbO�c�`�uXRbVT� �=��_ �$u�WoGBO�c�uH^f\LV=xUGBio¡� 7GNVZc/R­ª�S�wPMgibMgW7ib\LO��BRbuXWZMP\LO©O�\NWaM ± ¬
ibGNWaMg\LO��%j<k�MPu�Í3GN�mMgu�ibwPRbGBV�MPO�Fr� ibRbwgwPu��LRTO�RbVZGNWaRTcnx�vyWZk�R]uZ\L`�VXibRN��prO�c�RTV�k�R¨G¨s�vÂib\LO��BRbuXWZMP\LO(z
G�u� ]MgWZiok�Y[G¨v°Y[GB¡BRÂG�iT\LS�v®\B^�Wak�RÂF�� iTRbwPw��L\LMPO���MPO°WZk�Ry^f\LVX =GBVXc�c�MPVZRTiTWZMP\LO®GNO�cÃuZRbO�c¤MtW
MgY[Y�Rbc�MÈGNWZRbwgv¢WZ\¢Wak�RquZ\B`�VZiTRB��j<k�R �7��_ � Í3GN�Â ]MgwPw�x*REuZR«W�MgO�uZ`�iok�ib\LS�MPRbuT�

�N|



ATM header
with PT=6

Protocol
ID

Direction
(0 = Forward)

Congestion
Indication

Reserved

Reserved CRC-10

Current 
Cell Rate

Minimum 
Cell Rate

40 8 1 1

1 21 16 16

1029416 Size in bits

BECN
(Switch Generated)

Explicit
Cell Rate

¥�Mg�L`�VZR¢�B�L��F�� iTRbwPw�^f\BVZY[GNW

* 6 �5� ' :
��* '-,�, / ��� ' j<k�MPu�MgumWZk�R�VaG5WaR�G5W� ]k�Mgiok�Wak�RnuZ\L`�VXibR�Mgu�iT`�VZVXRbO�Wawtv¤WZVaGBO�uXY[MtWZWZMPO����©j<k�Mgu
sNGBwg`�RBz�GBwtWak�\L`��Lkn`�O�VZRbwgMÈGBx�wPRBz�MPu�`�uZRTc�x�v�uX ]MtWaiok©GBwg�L\LVXMgWak�Y[u�Wa\�ib\LY�S�`�WZRrWak�R>O�RT  VaG5WaRr^f\BV7G
�r_��

 8.: 8"! 6 ! * '-,., / ��� ' � uZ\L`�VXibRqMPuHGBwt 7G¨v�uHGBwPwg\� =RTc©WZ\¢WaVaGNO�uZY�MgW]G5W<Wak�Mgu<VaGNWZRB�

 � � , 8Ø� 8�� / ��� ':j<k�Mgu<MPu7Wak�R&VZGNWaR&GNW< ]k�MPiok©Wak�RquX ]MtWaiok�RTuH =GBO�WHWak�RquZ\B`�VZiTRqWZ\nGNc5IX`�uXW]WZ\��
* / * j<k�MguHMgu7Wak�RÂ���J¬,x�MtWH_7F<_0^f\BV7Wak�RqRbO�WZMPVZRqSUG¨v�wP\LGBc©\B^%WZk�R&F�� ibRTwPwØ�

� 1 �&1 � " � �
7�� � �	'
� ����"$�
j<k�Rq���7F}uZ\L`�VZibRTu�GNVZRER«ª�S*Rbi«WaRbc�Wa\¢^f\LwPwg\� ÏWZk�RE^f\LwPwg\� ]MPO��yVX`�wPRTub�

�B�H�ÏO�R«  uX\L`�VXibR>x*Rb�LMgO�u�MgWau�WaVZGBO�uZY�MPuXuZMg\LOnG5W<GBO[MPO�MtWaMÈGNw�ibRTwPw*VaGNWZRy¾fd�_7F�¿�O�Rb�L\NWaMÈG5WaRbc�GNW=ibGBwPw3uXRTW
`�S��

���Hj<k�R&uX\L`�VXibR&MPu<VZRTÅ�`�MPVXRbc©Wa\ÂuZRTO�c/G5WrwgR¨GBu�W]\LO�RqFr��iTRbwgw�RTsBRbVXv?�HVZY cUG5WoG¢ibRTwPwPu7WZVaGBO�uZY�MgWZWZRbc��
d¯WqY[G¨v/uXRbO�cÃWak�RbY Y�\LVZRm^fVZRbÅ�`�RTO�WawgvBz Mg^�c�RTuZMPVXRbc��¢h�MPO�iTRyWak�RÂFr�ÇibRTwPwPu�x�VZMgO���Wak�Ry^fRTRbc�x�GBio¡
GNx
\L`�WmWZk�R[O�RTW, �\LVZ¡�wP\�GNc�z%MtW�Mgumk�RbwPS�^f`�w�Wa\/k�G�sBRnWak�RnwÈG5WaRbu�W�MgO�^f\LVXYnGNWZMP\LO(�[d¯^HGeuZ\L`�VXibR[kUGBu
O�\BW¢uZRTO�W�GBO�v½F�� ibRTwPwguy^f\LV����L�°Y�ubz�MtWau¢MPc�R¨G°\B^rO�RTW, �\LVX¡½wP\�GNc2MPuyS�VX\LxUGBx�wgv½\B`�WX¬¯\B^È¬,cUG5WaRB�
j<k�RbVZR«^f\LVZRNz<Wak�R°u�WoGBO�cUGBVZc?VZRbÅ�`�MgVZRTu�GBiTWZMgsBR°uZ\L`�VZibRTunWa\�uZRbO�c Fr� iTRbwPwrGNWnwPR¨GNuXW[RTsLRTVXv ���L�
Y�ub��d,OUGBiTWZMgsBRyuZ\L`�VZibRTu&GBVZRmVZRbÅ�`�MgVZRTcÃWZ\�uZRTO�c®Wak�RyF�� iTRbwPw x*RT^f\LVXRyuZRTO�c�MPO��©GBO�v/cUG5WoG��Ej<k�Mgu

�L�



x�GBuZMgi¨GBwgwgv¢uXRTWauE�¨�L�mY�u7GBu�Wak�R>Mgc�wPR]WaMgY[RHwPMgY[MtW¨�µd¯^ G�uX\L`�VZiTREMPu�uZRbO�c�MPO��n�>cUGNWaG�ibRTwPw*RTsLRTVXv��B�L�
Y�ubz�MgW< ]MPwgw(kUG¨sBR&WZ\�S�VZRbiTRbc�R&RTsBRbV�v�c�GNWoG¢ibRTwPw�x�veGBOeFr��iTRbwgw��

~��Hd¯^(G>uZ\B`�VZiTRHc�\�RTu�O�\BW�VZRTibRbMtsLRHGBO�Fr� iTRbwgw�xUGBio¡3z�MgW�c�RbibVXR¨GBuXRbu�MgWZu�GBwPwg\� =RTc�iTRbwgw�VaG5WaR&¾Æ�H_7Fr¿�x�v
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