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\Hh¦£�\HOU¥ b/RI^]hQS]X�PMOQR4¤6�a\/R�£�c�X�OYc�j�UV\Hhm^{¢MX@¢�RTS h3^iU�c ¢HSVc4¢�c�^�RnX�Z X�S][�\HhQU�RI[`U7�/S]R)k RTRTUVh3Z�£�UV\/RI^VR

SVR��!�HhQSVRIk RIZ>UV^
¤
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RIZH\HX�ZH[`RIklRIZ�U X�^YPMX�ZHb�¡ah3b/UV\ hm^YhmZH[`SVRIX�^�RIb v>^�c UV\/R�jb�HZM[`UVhQc�Znhm^Y^�U�S]h3[`UVO¦¥ [`c�ZH[TXIq�R�RTq�RTS7¥!¡a\/RTS]R4¤
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�d\/RLc�UV\/RTS b/RI^VhQS]X�P OQR{¢MSVc4¢�RTSVU'¥ hmb/RIZ>UVh'&HRIb$hmZ$^�RI[`UVhQc�Z � ¤ � ¡YX�^�UV\HRK�/UVhmOmhQU�¥6c�jYUV\/RlbHh/��RTS�x

RIZ�UVh3X�UVhQc�Z6U�c)UV\/R{�M^�RTS]^
¤��d\/R b/RIOmX�¥�\MX�^�X ^VklX�OmO h3ky¢MX�[`Uac�Z5RIOmX�^�UVh3[ X@¢8¢MOmh3[TX�UVhQc�ZH^ � UV\HRTSVRTj8c�S]R
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X@¢8¢MOmh3[TX�UVhQc�Z ¢4RTS]j8c�S]kn^�q�RTS�¥5PMX�bMO¦¥�hQj,¢ X�[Vg�RTUV^ X�SVS]hQq�R OmX�U�RTS UV\MX�Z$UV\Hhm^�P�c��HZHbQ¤ � �/X�ky¢MOQRI^�c�j
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P�RIZ/R�&HU j8S]c�k ¢MX¥{hmZ�£lklc�SVR j-c�SaX \Hh¦£�\/RTSd^]\HX�SVR4¤

��^6X [`c�ZH[TOU�H^]hQc�Z"vaUV\HR �]�/R�HRIhmZ�£ b/RIOmX�¥ �� � ��� ��� � � 
 � � ��� � 
� 
����� ����b/c+RI^6Z/c�Uj¢HS]c@q{hmb/R

�H^�RTj��HO bHh/��RTSVRIZ>UVhmX�UVhQc�Z j-c�SlRIOmX�^�UVh3[�X@¢8¢MOmhm[TX�UVhmc�ZH^ X�ZHb b/c+RI^lZ/c�U�¢HSVc@q{hmb/R�£��HX�S�X�Z�U�RTR5c�j~�M^�R`x

jb�MOEbMh/�4RTS]RIZ�UVhmX�UVhmc�Z$j8c�S S]RIX�O x�UVhmk R X@¢8¢MO3hm[TX�UVhQc�ZH^ � UV\/Rlc�ZHO¦¥D¢HSVc4¢�RTSVU�¥5hQUp¢HS]c@q{hmb/RI^�hm^�X�\HhU£�\/RTS

¢HSVc�PMX�P hmOmhQU�¥lUV\HX�UdUV\/R��HUVhmOmhQU�¥�¡ahmO3O P�R�\Hh¦£�\HRTS�j8c�SdS]RIX�O x�UVhmk RiX@¢+¢MOmhm[TX�UVhQc�ZM^
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^V\/c��HO3b)X�b��:�H^VUYUV\HRIkl^�RIOQq�RI^�U�c UV\Mhm^ q1X�OR�/R�« hx¤ R4¤Qv/UV\/RIhQSdZHR
¡ � � � ��� � �� � 
�� �	� � � ��	 � 	 
�� � ^V\Hc��HOmb

P�R R��!�HX�O�U�c � � � � � )X�ZHb ,Hc=¡a^j¡ahQUV\ X�Z � � � ��� � �� � 
�� �	� � ����	 � 	 
�"� \Hh¦£�\/RTS�UV\HX�Z � � � � �
[TX�Z ¢MX�^V^~�HZ>U�c��H[]\/RIb v�¡YRL\HXIq�RLUV\HX�UTvQ£�hQq�RIZ UV\/R ��
� ��� � �"��� � ��� � 
�� �	� � � ��	 � 	 
�"� � � � � � v�UV\/R
b/SVc4¢8¢ hmZ�£|¢HSVc�PMX�PMh3OmhQU'¥nc�jUV\/R�¢MX�[Vg�RTUV^�c�j?�H^�RTS � [TX�Z�P�R [TX�Om[
�HOmX�U�RIbj¡�hQUV\�UV\/R j-c�S]k|�HOmX6§
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« �4

�d\/R�g�R
¥¨¢�c�hmZ�UYc�jAUV\HR ������� X�S][�\HhQU�RI[`U7�/SVR h3^ UV\HR�RI^�UVhmklX�UVhQc�Z�c�j � � � � � v��� � � � � v/j-c�S�RIX�[]\
[`c�Z�£�RI^�U�RIb6O3hmZ/g�¤�
Hc�Sa^V[TX�OmX�PMh3OmhQU'¥nSVRIX�^�c�ZH^Tv �� � � � � ^V\/c��HOmb P�R�RI^�UVhmklX�U�RIbj¡�hQUV\/c��/U�^�U�c�S]h3Z�£ X�Z]¥
¢�RTS�x'�H^�RTS�c�Su¢�RTS�x�,Mc�¡ hmZHj8c�S]knX�UVhQc�Z�X�UaUV\/R [`c�SVR Z/c+bHRI^
¤

�d\/RY¢HS]c�PMOQRIk c�j RI^VUVhmklX�UVhmZ�£�� � � � � hm^�^VhmklhmO3X�S�U�c�UV\HR c�Z/Rl^�c�OQq�RIb P!¥�UV\HR�¬ �{
 # «�� ��"�

� ��
�� ���'��� � � 
� ��� � �
� � �)�8�X�OU£�c�S]hQUV\Hk hmZ ) � +t¤ �d\/R)bHh/��RTSVRIZH[`R h3^iUV\HX�U|¡a\Hh3OQR ������� j-c+[
�H^VRI^

c�Z UV\/Ry¢HS]c�PMOQRIk c�j bHhm^�U�S]hmP+�/UVhmZ�£ PMX�ZHb�¡�hmb/UV\ X�k c�Z�£��H^VRTS]^Tv�¬ �/
 # j-c+[
�H^VRI^�c�Z PMX�ZHb8¡ahmb/UV\

bHhm^�U�S�hQP+�/UVhQc�Z X�k c�Z�£ ,Hc=¡a^
¤ �d\/R�hmky¢�c�SVUVX�ZM[`R)c�j�¡ c�S]g+hmZ8£ c�Z�X>¢4RTSVx'�H^�RTSLPMX�^Vhm^Lhm^LUV\MX�UlhQU

t
�



X�OmOQc=¡a^ X@£4£�S]R
£�X�UVhQc�Zj¡a\/RIZ [`SVc�^V^Vh3Z�£ �"�{f b/c�klX�h3ZH^9X�ZHb)UV\/RTS]RTj8c�SVR�hm^YXig�R
¥ SVR��!�HhQSVRIk RIZ>U9j-c�S X

^V[TX�OmX�PMOmR X�S][]\HhmU�RI[`U7�/SVR j-c�SabHh/��RTSVRIZ>UVhmX�U�RIb6^�RTS]q+hm[`RI^{« ^�RTR �+RI[`UVhQc�Z5|!¤ � �¤

WYc�UV\LX�S][]\HhmU�RI[`U7�/SVRI^�bHh/��RTSZ/c�UEc�ZHO¦¥ h3Z UV\/Ro¢HSVc�PMOmRIk?UV\/R
¥ ^�c�Omq�R�v�P+�/UX�O3^�c�hmZiUV\/Ro¡YX�¥iUV\/R
¥

^�c�OQq�R hQU � j-c�S�UV\/R�RI^�UVhmknX�UVhQc�Z�c�j � � � � � v8������� X@¢8¢ OmhQRI^ ^VklX�OmO4q�X�S]hmX�UVhQc�ZM^ j8c�S�RTq�RTS7¥�hmZH[`c�knhmZ�£
¢MX�[Vg�RTUTv�¡a\HhmOmR~¬ �{
 # X@¢8¢MOmhQRI^ k|�H[]\�P h¦£4£�RTSa[]\MX�Z�£�RI^�c�Z6X|¢�RTS]hQc{bHhm[aPMX�^Vhm^
¤���Z)UV\/R�j-c�OmOQc�¡�hmZ�£/v

¡ R�¢HSVRI^�RIZ>UdhmZ�b/RTUVX�hmO UV\/R ^�c�OU�/UVhmc�Z�¡ Ri\MXIq�RiX�b/c4¢MU�RIb�¡ahQUV\MhmZ)UV\/R ������� X�S][]\HhmU�RI[`U7�/SVR4¤

��Z�c�S]b/RTS U�c�b/RTU�RTS]klh3Z/R�UV\/R ��
� � � � �"��� � �� � 
�� �	� � ����	 � 	 
�"� �� � � � � v)¡ R b/R�&MZ/R�hQUhmky¢MOmh3[ThQUVO¦¥
�H^VhmZ8£)UV\HRlS]X�U�R�¡�hQUV\>¡a\Hhm[�\ UV\/RnX�OU£�c�S]hQUV\Hk X�[T[`R
¢HUV^|¢MX�[]g�RTUV^ X�^ X6j��HZH[`UVhQc�Z$c�j UV\/R [
�/SVSVRIZ>U

RI^�UVhmklX�UVhmc�Zlc�j � � � � � ¤�s RTU���« �� � � � � �b/RIZ/c�U�R�UV\Hhm^9X�[T[`R
¢MUVX�ZH[`R�S]X�U�R4¤��d\/RIZ"v�UV\/R
��
� � � � �"��� � ���

� 
�� �	� � � ��	 � 	 
�"��¡ahmO3OAP�R UV\/R q�X�OU�/R �� � � � � UV\HX�U OQRIX�bH^�U�c���« �� � � � �  � � v%¡a\/RTSVR � h3^�UV\/R

XIq�X�hmOmX�PMOmR�[TX@¢ X�[ThQU'¥4¤

��[T[`c�S]bHhmZ�£ U�cnUV\/Ri[`c�ZH^Vh3b/RTS]X�UVhQc�ZH^v¢MSVRI^�RIZ>U�RIb6X�P�c@q�R�v+¡YRi\HX@q�R

��« �� � � � � « �7: � �
����� }

) �
	 �
����� �

) ���
� ��� � � � � «�z�

¡a\/RTSVR� _ h3^ UV\HR ^�RTU�c�j��M^�RTS]^ � ¡ahQUV\ � ��� �� � � � � v�X�ZHb� � h3^nUV\/R$^�RTU�c�j��H^VRTS]^ � ¡�hQUV\

� � � �� � � � � ¤
� hQq�RIZ$UV\HRLh3ZHbHhQq{hmb8�HX�O S]X�U�RI^ ) � ¡ Rl[`c��HO3b [TX�O3[
�HOmX�U�R �� � � � � R��/X�[`UVO¦¥ �M^VhmZ�£)UV\Hhm^�j-c�S]k{�MOmX6¤

�{hmZH[`RnUV\HX�UY¡ c��HO3b SVR��!�HhQSVR ^�U�c�S]hmZ�£D¢�RTS�x'�H^�RTSL^�UVX�U�R�hmZ/j-c�S]klX�UVhQc�Z X�U RIX�[�\ Z/c{b/R�v�¡ R�b/c$Z/c�U

j8c�O3OQc�¡ UV\Mhm^AX@¢8¢MSVc�X�[]\"v1P+�/UAS]X�UV\/RTSX@¢+¢MO¦¥�UV\/R9j-c�OmOQc=¡ahmZ�£�U�RI[�\HZHh �!�/R4§3¡YR [`c�Z>UVhmZ!�/c��H^VO¦¥�k RIX�^7�HSVR

��« �� � � � � �j8c�S UV\/R�[
�/SVSVRIZ>Uiq�X�OU�/Rnc�j �� � � � � X�ZHbV�H^VRnUV\Hhm^ hmZ/j-c�S]klX�UVhQc�Z U�c X�b��:�H^VU �� � � � � hmZ
^7�H[�\6XY¡YX�¥�UV\HX�UahQUd[`c�Z>q�RTS7£�RI^�U�clUV\/RiX�[`U7�MX�O ��
�� � � � � ��� � �� � 
�� � � � ����	 � 	 
�"� � � � � � ¤
s RTUv�H^Yb/R�&MZ/R�X Z/R
¡ q�X�S]hmX�PMOQR��

�
t ��� � � � � ¤��d\/RIZ v>UV\/R�X@£4£�SVR
£�X�U�RIb6X�[T[`R
¢MUVX�ZH[`R�S]X�U�R�X�^

XLjb�MZH[`UVhQc�Z�c�j �� hm^
§
��« ��o« �7: � �
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) � 	 �
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�ac�U�R UV\HX�U � X�^iX�j��HZH[`UVhQc�Z$c�j �� hm^ [`c�Z>UVhmZ!�/c��H^ X�ZMb hmZH[`SVRIX�^]hmZ�£�¤n�d\!�H^TvX�Z hmZH[`SVRIX�^VRnhmZ ��
¡ahmOmO4OQRIX�b�U�c X�Z�hmZH[`S]RIX�^�R hmZ���« �� � � � � �vMX�ZHb6X b/RI[`S]RIX�^�R hmZ �� U�cnX bHRI[`SVRIX�^�R h3Z���« �� � � � � �¤
��Z6c��/S�X�O¦£�c�S]hQUV\Mk�vMj-c�S�RTq�RTS�¥�hmZH[`c�klh3Z�£K¢MX�[]g�RTU�¡YR h3ZH[`SVRIX�^�R �� P]¥6X)^VklX�O3O X�k c��HZ>U � hmZ

[TX�^�R�UV\HX�U���« �� � � � �  � � v/X�ZHb�¡YR�b/RI[`SVRIX�^�R �� P!¥ � c�UV\/RTS7¡ahm^VR4¤�s RTU �� �EP�R�UV\HR �� [`c�ky¢+�HU�RIb
X�j8U�RTS�UV\/R X�SVS]hmq1X�O�c�j�¢MX�[]g�RTU �8¤9�a\/RIZ"v
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� g�R
¥�¢ X�S]X�k RTU�RTS�hmZiUV\HR X�O¦£�c�S]hmUV\Hk h3^ � ¤E�	j � hm^U�c+c�^VknX�OmO�v ���[`c�Z�q�RTS�£�RI^�U�c>c�^VOQc=¡aO¦¥�U�c�UV\/R
b/RI^VhQS]RIb q�X�OU�/R�v/X�ZHb�hmjhQU�hm^ U�c+c PMh¦£/v �� ,+�H[`U7�HX�U�RI^�U�c+clk|�H[]\Q¤ �d\/RTSVR�X�SVR�U�¡ cn[`c�ZM^Vhmb/RTS]X�UVhmc�ZH^

UV\HX�U�^V\/c��HOmb6P4RiUVX�g�RIZ hmZ�U�c)X�[T[`c��HZ>U�¡�\/RIZ�b/RTU�RTS�klhmZHhmZ8£ UV\/R{¢MSVc4¢�RTSaq�X�OU�/R j-c�S � ¤��d\/R &MS]^�U

hm^
§�UV\/R�PMh¦£4£�RTSlUV\/R5bHhm^�UVX�ZH[`R�j8SVc�k UV\/R�b/RI^VhmSVRIbl¢�c�hmZ�UTvYUV\/R�O3X�S7£�RTSn^�U�R
¢M^�¡ R5^V\/c��HOmb UVX�g�R4¤

�d\HX�U�hm^Tv{UV\/R�PMhU£4£�RTS����
��« �� � � � � �� � ���

v/UV\/R�OmX�S7£�RTS � ^V\/c��HO3bnP�R4¤��+RI[`c�ZHbMO¦¥�v{UV\/R�k c�SVR�j��HOmO UV\/R

�]�HR�/R hm^Tv{UV\/Riklc�SVR X@£4£�SVRI^V^Vhmq�R�¡ R ^V\/c��HOmb)P�R hmZ�b/RI[`S]RIX�^VhmZ�£ ��\¤9�d\Hh3^�\/RIO¦¢M^YU�clg�RTR
¢ �]�/R�HRI^

^VklX�OmO"X�ZMb"vHUV\/RTSVRTj-c�SVR�v�b/RIOmX�¥+^�^V\/c�SVU��@¤ �d\/RTSVRTj-c�SVR�v � [TX�Z5P�R R��!¢MSVRI^V^�RIb6X�^�X j��HZH[`UVhQc�Z6c�j�UV\/R

X�[T[`R
¢HU�RIb6S�X�U�R¨« �{�vMO3hmZ/gn[TX@¢MX�[ThmU'¥V« � �v �!�/R�/R OQRIZ�£�UV\h«��o�X�ZHb�P+�6��RTSd^Vh��TR¨«�	y�§

�
�
� « � � �  � ��«�� � 	K «�t�t�

¡ahQUV\ � X�ZHb���^VX�UVhm^�jb¥+h3Z�£ UV\HRi[`c�ZH^VhmbHRTS]X�UVhQc�ZH^�X�P�c@q�R4¤ �d\/R�j��HZH[`UVhQc�ZH^ � X�ZHb��¨¡ R \MXIq�R{�M^�RIb

hmZ�UV\/R ^Vh3k{�HO3X�UVhQc�Z�SVRI^7�HOmUV^v£�hQq�RIZ6hmZ�UV\Hh3^�¢MX@¢�RTSdX�SVR4§
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��c�U�R UV\HX�U#¡ahQUV\�UV\HRI^�R b/R�& ZHhQUVhQc�ZH^�c�j � X�ZHb �Mv ���hmZM[`SVRIX�^�RI^AO3hmZ/RIX�S]O¦¥�¡ahQUV\ ��� ��« �� � � � � �� � ���
¤

� \HRIZ �?hm^�j X�S�j-SVc�k � «�t ��� �v �� hmZH[`SVRIX�^VRI^ � b/RI[`SVRIX�^�RI^�t � UVhmk RI^�j-X�^�U�RTSYX�ZHbY¡a\/RIZlUV\/R �]�HR�/R

hm^ j��HOmO�v �� hmZH[`SVRIX�^�RI^a^VOQc�¡�O¦¥ X�ZHb�b/RI[`SVRIX�^�RI^aj-X�^�U
¤

�/. - � :<; 6E7 �
D ?  =G2 :

�{hmZH[`R9UV\/R ��Z>U�RTS]Z/RTU�[`c�ZH^Vhm^�UV^c�jMbHh¦�4RTSVRIZ>UA�"�{f$b/c�klX�h3ZH^Tv�hmZ c�S]bHRTSU�c�¢HSVc<q+hmbHR9RIZHb{x�U�c�x�RIZMb #�c%�4v

� �/f9^aX�S]R SVR��!�HhQS]RIb�U�c)[`c+c4¢�RTS]X�U�R4¤��d\]�M^TvMUV\/R #�c%�6P4RI\MXIq{hQc��/SZ¡�\/RIZ�[`SVc�^]^VhmZ�£ � �{f b/c�klX�h3ZH^

« hmZ>U�RTS�x�b/c�klX�hmZ�¢ X�SVU� hm^�X�Z�RI^]^�RIZ�UVh3X�OAX�^:¢�RI[`U�c�j�X�Z<¥�e�h/� �+RTSVq)X�S][]\HhmU�RI[`U7�/SVR4¤

��ZKUV\Mhm^�^�RI[`UVhQc�Z ¡YR�¢HSVRI^�RIZ>U�X�Z h3Z�U�RTS�x�bHc�klX�hmZ R��+U�RIZM^VhQc�Z c�jiUV\HR �/W �/e X�S][�\HhQU�RI[`U7�/S]R4¤

�d\/R�hmZ>U�RTS�x�b/c�klX�h3Z�R��+U�RIZH^]hQc�Z�c�j ������� h3^TvHX�^�UV\/Rih3Z�U�S]X1x�bHc�klX�hmZ�¢MX�SVUTv/P X�^�RIb�c�Z � 
�� �	� � ����	

� 	 
�� ��� � P+�/U�hmZ UV\Hhm^E[TX�^�R�hQU�hm^�Z/c�UEX~�H^VRTS�¡�\/c�[`c�Z>U�S]X�[`UV^�X � 
�� �	� � ����	 � 	 
� �dU�c�\Hhm^c�S�\/RTS�� �/f

P+�/U�hQU hm^9X�Zn� �{f UV\HX�UY[`c�Z�U�S]X�[`UV^ X � 
�� � � � ����	 � 	 
�� �p¡ahQUV\lX Z/RIh¦£�\>P4c��HS�� �{f�¤+�d\Hhm^ � 
�� �	� � ����	

� 	 
�� � UV\HX�U�c�ZHR�� �{f�[`c�Z�U�S]X�[`UV^�¡ahQUV\�X�Z/c�UV\HRTSu¡ahmOmO P�R�bHhQq{hmb/RIb)X�k c�Z�£nX�OmO4UV\/R��M^�RTS]^�^�RIZHbMhmZ�£

j8S]c�k UV\HR &MS]^�U�� �/f U�c)UV\HRl^�RI[`c�ZHbQ¤ �{c/v"j8c�S�R��/X�ky¢MOQR�v hmj9X�Z � �{f \HX�^Lt ��� �H^�RTS]^�^�RIZMbHhmZ�£ U�c

X�Z/c�UV\/RTS��"�{fEv�X�ZMbD¡ X�Z>UV^�UV\/RIk U�c�R��!¢�RTS]hQRIZM[`RiUV\/R ^VX�k R �!�HX�OmhQU�¥�X�^�c�Z/RY�H^�RTS�c�j9UV\HR c�UV\HRTS

� �/f�¡ahQUV\ X � 
�� �	� � ����	 � 	 
�"��c�j�td[`c�Z>U�S]X�[`U�RIb�¡�hQUV\HhmZ UV\HX�U��"�{fEv�UV\/RIZlUV\/R &HS]^�U��"�{fV¡ahmOmO{\HX@q�R

U�cn[`c�Z>U�S]X�[`U�X � 
�� �	� � ����	 � 	 
�"� c�j t ��� U�clUV\/R ^�RI[`c�ZHb��"�{f�¤

� \/RIZ [`SVc�^V^Vh3Z�£ bHc�klX�hmZH^Tv9j8c�Sl^V[TX�O3X�PMhmOmhQU�¥ SVRIX�^�c�ZH^y�M^�RTS]^ \HX@q�R�U�c P4R�^�c�klRI\/c�¡ X@£4£�SVR`x

£�X�U�RIbQ¤a��^ahQU�\HX�^dP�RTRIZ�R��!¢MO3X�hmZ/RIb6hmZ6UV\/R hmZ>U�S]X1x�b/c�knX�hmZ�¢MX�S]Udc�j�UV\/R X�S�[]\HhQU�RI[`U7�HSVR�v�¢�RTS�x'�M^�RTS

^�UVX�U�R�Z/RTRIbH^ U�c P�R�klX�hmZ>UVX�hmZ/RIb)X�U UV\/R�RIb�£�RI^ hmZnc�S]b/RTSYU�cLklRIX�^7�/SVR�RIX�[]\j�H^�RTS�ª�^9S]X�U�R4¤��	j%�H^VRTS]^

X�SVRdZ/c�U9X@£4£�S]R
£�X�U�RIb"v{P4c��MZHbHX�S7¥ S]c��/U�RTS]^�X�Om^Vc Z/RTRIblU�c g�RTR
¢)^�UVX�U�Rdj-c�S�RTq�RTS7¥y�H^�RTS [`SVc�^V^VhmZ8£�UV\/R

SVc��/U�RTS¤d�a\/RiZ!�HkiP�RTS�c�j,�H^�RTS]^�[`SVc�^V^VhmZ8£lRIb�£�R SVc��/U�RTS]^Z¡ahmOmO X�OU¡YX�¥+^�P�R SVRIOmX�UVhQq�RIOU¥�^]klX�OmO�vHP��/U

UV\Hhm^�b/c+RI^ Z/c�U \MXIq�RlU�c�\Hc�Omb$U�S��/R j-c�S P�c��HZHbHX�S�¥6SVc��/U�RTS]^ P4RTU�¡ RTRIZ b/c�klX�hmZM^
¤ �a\/RTSVRTj-c�SVR�vhQj

t��
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^VhmZH[`R�XlOmRIX�jSVc��HU�RTS�hm^��H^��HX�OmO¦¥nZHc�Ua[`SVc�^V^�RIb6P]¥)U�c>c klX�Z<¥ ,Hc=¡a^
¤

��Z �+RI[`UVhQc�Z �y¡YR c4¢HUVhmknh��TR�UV\/R�P�RI\HXIq{hQc��/S�c�j���¬ f h3Z�UV\/R ������� X�S][]\HhmU�RI[`U7�/SVR�P!¥¨�H^]hmZ�£

hmZ>U�S]X1x�X@¢8¢MOmh3[TX�UVhQc�Z bHhm^][`S]hmklhmZMX�UVhQc�Z hmZ>U�SVc+b+�H[`RIb hmZ UV\Hhm^ ^�RI[`UVhQc�ZQ¤5�	Z �+RI[`UVhQc�Z u�¡YR)j8c{[
�H^ c�Z

k{�MOQUVhm[TX�^�UdX�ZHbD�HZHhm[TX�^VU�PMX�ZHb�¡ah3b/UV\�X�OmOQc{[TX�UVhQc�Z6PMX�^VRIb�c�Z6UV\/R hmZ�U�RTSVx�X@¢8¢MOmhm[TX�UVhmc�Z6bHhm^V[`S�hmklhmZHX1x

UVhQc�ZLc�j�UV\Hhm^�^�RI[`UVhmc�ZQ¤�W c�UV\ [TX�^�RI^9X�^]^7�Hk R�UV\HX�U9UV\/R�R �4RI[`UVhmq�RaPMX�ZHb8¡ahmb/UV\ ^V\HX�SVRI^9X�SVRaX�^V^VhU£�Z/RIb

X�UdUV\/R��H^VRTS]^d^VhQU�R�P X�^�RIb�c�Z6Xy¢�RTS ,Hc=¡ PMX�^]hm^
¤

� �E�]���E�����V�A��
a���1��� ���������1���1�����1� �����]�	��	
T����� �������	� ��� 
1����$
��	
��a�1���	���<�1�@�A��
������`�$
1��
��V��� ��
 ����
<��� � ����
 ����%
���	�`�y������������� � ���

� t



� ��� %�� �L�8� ( ��� �\�����p� ��� � � � �

� hmUV\ �������iv�UV\/RaPMX�ZHb�¡ah3b/UV\LUV\HX�U [`c�S]SVRI^:¢�c�ZHbH^�U�c RIX�[]\¨�H^�RTSYhm^�[`c�Z>U�SVc�OmOQRIbnP]¥Y¢MX�[]g�RTUYb/S]c4¢/x

¢MhmZ�£�¡a\HRIZ UV\/R��H^VRTS hm^ ^VRIZHbHhmZ�£�X�U X6\Hh¦£�\/RTSiS]X�U�RnUV\HX�Z UV\/RnS]X�U�RnUV\HX�U [`c�SVS]RI^:¢�c�ZHbH^�U�c�\Mhm^

c�S�\HRTS � 
�� �	� � ����	 � 	 
�"� ¤�� ¢�c�U�RIZ>UVhmX�O#¢HSVc�PMOQRIk c�j�UV\Hhm^u¡ X¥�c�j�[`c�Z�U�SVc�O3OmhmZ�£lUV\HRiPMX�ZHb8¡ahmb/UV\

[`c�ZH^7�HklRIb P]¥ X ,Hc=¡ hm^ UV\HX�U bHh/��RTSVRIZ�ULU�S]X�ZM^:¢�c�SVUy¢HSVc�U�c{[`c�Om^ SVRIX�[`U hmZ X bHh/��RTSVRIZ>Uy¡YX�¥ U�c

¢MX�[Vg�RTU�OQc�^V^�RI^¤

�d\/RLk c�^�U�¡ahmbHRIO¦¥��H^�RIb U�S]X�ZH^7¢4c�S]UZ¢HSVc�U�c{[`c�Om^�hmZ5UV\/R [
�/SVSVRIZ>U��	Z>U�RTS]Z/RTU�X�SVR ��¬ fEv�¡a\Hhm[�\

SVRIX�[`UV^U�cu¢MX�[Vg�RTU�OQc�^V^VRI^AhmZ�c�S]bHRTSAU�cu¢HS]RTq�RIZ�UE[`c�Z�£�RI^�UVhQc�Z"v�X�ZHb p�e�fEv�¡a\Mhm[]\�hm^%�HZ/SVRI^:¢�c�ZH^]hQq�R�U�c

OQc�^V^�RI^o« hx¤ R4¤Qv�b/c+RI^AZ/c�UEhmky¢MOQRIklRIZ�U X�Z]¥ [`c�Z�£�RI^�UVhQc�Z [`c�Z>U�SVc�O>klRI[]\HX�ZHh3^Vk X�UEX�OmO^�¤A��Z UV\Mhm^A^�RI[`UVhmc�Z

¡ R ^�U7�Hb�¥�\/c=¡ U�c knhmZHhmklh �TR�UV\HRihmky¢MX�[`Uac�j�¢ X�[Vg�RTU�b/SVc4¢M^�c�Z5��¬ f ,Hc�¡�^ahmZ6[`c�kK¢MX�S]hm^�c�Z6U�c

�HZ/SVRI^7¢4c�ZM^VhQq�R�p�e�f ,Hc�¡a^¤

�d\/R�¢HSVc�PMOmRIk c�jA��¬�f ,Mc�¡a^ hmZnUV\/R � �)� � X�S][]\MhQU�RI[`U7�/SVR�hm^Y[TX4�H^�RIb)P]¥l��¬ f9^Y[`c�Z�£�RI^�UVhQc�Z

k RI[]\MX�ZHhm^Vkl^ ) t
� +t¤��a\Hhm^L¢HSVc�PMOQRIk hm^L£�RIZ/RTS]X�O�j-c�S�e�h¦� �+RTS]qnX�S][]\MhQU�RI[`U7�/SVRI^ PMX�^VRIb c�Z �� ��� � ������¤

�dRI[`RIZ>UE^VU7�HbHhQRI^\HXIq�R ^V\/c=¡aZ UV\/R bHh¦© [
�HOQU'¥�hmZ�£��HX�S]X�Z>U�RTRIhmZ�£�U�caUV\/RY��¬ f ,Hc�¡�^ UV\/RIhQS�X�^V^VhU£�Z/RIb

UV\/SVc���£�\8¢+�/UV^9h3Zn^7�H[�\ X�S�[]\HhQU�RI[`U7�HSVRI^ ) tIu + ) tIw + ) t�� +t¤ � \/RIZ X ��¬ f ,Hc=¡ b/RTU�RI[`UV^v¢MX�[Vg�RTU�OQc�^]^Tv

UV\/R ,Hc�¡?X�^V^��Hk RI^YUV\HX�U�UV\/R�¢MX�[Vg�RTU�OQc�^V^ hm^ b8�/R�U�c [`c�Z�£�RI^�UVhQc�Z�hmZ)UV\/R�Z/RTU�¡ c�SVg�¤9� ��¬ f ,Hc=¡

U�S]hQRI^ U�c SVRI^�c�Omq�R�UV\Hhm^L[`c�Z�£�RI^�UVhQc�Z P]¥ SVRIb8�H[ThmZ8£5hQUV^LU�S]X�ZM^Vklhm^V^]hQc�Z S�X�U�R4¤ �d\Mhm^iU�S�X�ZH^Vklhm^]^VhQc�Z

S]X�U�RiklX�¥�UV\/RIZ�P�R OQRI^V^dUV\HX�Z6UV\/RiS]X�U�RiX�^V^VhU£�Z/RIb�U�cnUV\HR!,Hc�¡ X�[T[`c�S]bHhmZ�£nU�cnUV\/R��M^�RTSª�^d^V\MX�SVR�v

¡a\Hhm[�\�SVRI^7�HOmUV^�hmZ�OQc�¡YRTSaUV\HSVc���£�\�¢+�HU
¤


�h¦£��/SVRi|nhmOmOU�M^�U�S]X�U�RI^ UV\Hhm^u¢HSVc�PMOQRIk ¡a\/RIZ6Xl��¬ f ,Hc=¡ X�ZMb6Xnp�e�f ,Hc=¡ ¡ahmUV\�UV\/Ri^VX�klR

R �4RI[`UVhmq�RYP X�ZHb�¡ahmbHUV\ ^V\HX�SVRI^EU�S]X@q�RTS]^�RdX�[`c�klk c�ZLOmhmZHg	�Z«-P�c�UV\ UV\/R���¬ f$X�ZHb UV\/R p�e�f ^�c��HS][`R

X�SVRn[`c�Z &+£��/SVRIb U�c ^�RIZHb X�^ik|�H[]\ X�^�¢�c�^V^VhmPMOQR=�¤ �a\/Rn��¬ f ,Hc�¡ SVRIb8�H[`RI^ hQUV^ U�S�X�ZH^Vklhm^]^VhQc�Z

S]X�U�R|¡a\/RIZ$OQc�^V^�RI^�c{[T[
�/SIv"X�ZHb5UV\/RLPMX�ZHb�¡ah3b/UV\�UV\HX�U�P�RI[`c�k RI^�XIq�X�hmOmX�PMOmR hm^�UVX�g�RIZh��¢ P]¥�UV\/R

p�e�f ,Hc=¡ v]¡�\Hhm[]\n\HX�^ ZHc [`c�Z�£�RI^�UVhmc�Z [`c�Z>U�SVc�O�X�ZHbnZHRTq�RTS SVRIb+�H[`RI^ hmUV^�U�S]X�ZH^]klhm^V^Vhmc�Z S]X�U�R4¤���^


�� ���������Y� � �V������
1� ���<� � 
���
����1��� �������y� ���	�������	� % ���������a��
� �����  �"�� $m�

���



X [`c�ZH^�R��!�/RIZH[`R�v�¡ R \HX@q�R X�Z��MZ/j-X�hmS bMhm^�U�S]hQP��/UVhQc�Z c�jEUV\HR�PMX�ZHb�¡ah3b/UV\"v+UV\/RTSVRTP!¥ q{hQc�OmX�UVhmZ8£ c�ZHR

c�jUV\HR�£�c�X�Om^a^VUVX�U�RIb6j-c�Sdc��/SaX�S][�\HhQU�RI[`U7�/S]RihmZ�^�RI[`UVhQc�Z t@§ � ����'
�� �����8¤

0

2

4

6

8

10

0 20 40 60 80 100

ba
nd

w
id

th
 (

M
bp

s)

Time (sec)

TCP
UDP

�-� � � �"� � � �.
�� �	� � ����	*�����5� � ����� � ��� � � ����� � � � � � ��	 � � ��hmZ�U�S�X1x�X@¢8¢MOmhm[TX�UVhmc�Z6bHhm^V[`S�hmklhmZHX1x
UVhQc�Z���� � ����� 
 � 
 ��� �
	��!�	��� � � �

�d\/R ^�c�OU�/UVhmc�Z�U�c)UV\Hhm^��HZ/j X�hQS]Z/RI^]^u¢HSVc�P OQRIk SVR��!�HhQS]RI^aX)[TOQc�^�RTS�OQc+c�g�X�U���¬ f9^�[`c�Z�£�RI^�UVhQc�Z

[`c�Z�U�S]c�OAk RI[�\HX�ZHhm^Vkn^ ) t
��+�v�¡a\Hhm[�\�c4¢�RTS]X�U�R hmZ6U'¡Yc)k c{b/RI^
§ UV\/R!&HS�^�Uak c{b/R�v ��
 ��� ���"�"� ������ 	�v"hm^

U�S]h¦£4£�RTSVRIb P!¥ UV\/R�OQc�^V^ c�j�q�RTS7¥ j-R
¡ ¢ X�[Vg�RTUV^Tv�U�¥]¢ hm[TX�OmO¦¥ c�Z/R4¤ ��Z UV\Hh3^ik c{b/R�v���¬ f SVRIb8�M[`RI^

hQUV^n^VRIZHbHhmZ�£�¡�hmZHb/c=¡ ^Vh��TR�vdX�ZMb"vv¡ahQUV\�^��/PM^�R��!�/RIZ>Un^7�H[T[`RI^V^Vjb�HOaU�S]X�ZH^Vknhm^V^VhQc�ZM^TvYh3ZH[`SVRIX�^�RI^ hQU

X@£�X�hmZQ¤��d\Mhm^ klRI[]\HX�ZHh3^Vk \MX�^�XiSVRIO3X�UVhQq�RIO¦¥n^VknX�OmO h3ky¢MX�[`UYc�Z�UV\/R�XIq�RTS]X@£�R U�S�X�ZH^Vklhm^]^VhQc�ZlS�X�U�R4¤

�d\/R ^�RI[`c�ZMb6k c{b/Rihm^�[TX�OmOmRIb*���'�	� �	����
��� v4X�ZMb6hm^�U�¥]¢Mh3[TX�OmO¦¥ h3Z�q�c�g�RIb�¡a\/RIZ6XlO3X�S7£�R Z]�MkiP�RTSdc�j

¢MX�[Vg�RTUV^�X�SVR OQc�^�U
¤L¬��/SVSVRIZ>UYh3ky¢MOQRIk RIZ>UVX�UVhQc�ZH^Yc�j���¬ f j X�hmO4U�clSVRI[`c<q�RTSaj-SVc�k k{�MOQUVh¦¢MOQR�¢MX�[Vg�RTU

OQc�^V^�RI^L¡ahQUV\MhmZlX{¡ahmZHb/c=¡ v>X�ZMb \HX@q�R�U�c SVRIOU¥ c�ZnUV\/R�SVRTU�S]X�ZM^Vklhm^V^]hQc�Z UVhmk RTSYU�c SVRI[`c@q�RTS¤ � \HRIZ

k{�MOQUVh¦¢MOQR�¢MX�[Vg�RTUiOmc�^V^�RI^�c{[T[
�/SIv [
�/SVS]RIZ�U���¬ f hmkK¢MOQRIk RIZ>UVX�UVhQc�Z>�H^7�HX�O3O¦¥�SVRIklX�hmZ$^Vh3OQRIZ�U~�HZ>UVhmO

UV\/R U�S]X�ZH^]klhm^V^Vhmc�Z5UVh3k RTSp£�c>RI^ic@�EvEX�ZHb UV\/RIZ RIZ�U�RTS ��� � � � ����
���ik c+bHR4¤l�d\Hhm^�P�RI\HXIq{hQc��/S \MX�^

X$k{�H[�\ k c�SVR�b/S�X�^�UVhm[)R �4RI[`Unc�Z UV\/R6��¬ f ¢�RTSVj-c�S]klX�ZH[`R�v ^VhmZH[`R�hQULRI^V^�RIZ>UVhmX�OmOU¥ SVRIb8�H[`RI^ hmUV^

U�S]X�ZH^Vknhm^V^VhQc�Z�S�X�U�R U�c �TRTSVc��8¢4c�Z�¢MX�[Vg�RTU�OQc�^]^TvMUV\/RTS]RTP]¥�SVRIb+�H[ThmZ�£ UV\/RLXIq�RTS�X@£�R U�S�X�ZH^Vklhm^]^VhQc�Z

S]X�U�R4¤


/c�OmOmc�¡ahmZ8£ UV\/R�R��!¢ OmX�ZHX�UVhQc�Z X�P�c@q�R�v�hmZ c�S�b/RTSlU�c X@q�c�hmb �HZMb/RI^VhQSVRIb OQc�^]^ hmZ UV\/SVc���£�\8¢+�/U

c�j�X$��¬ f ,Mc�¡ v U�c>c klX�Z]¥ [TOmc�^�RIO¦¥ ^:¢ X�[`RIbl¢MX�[Vg�RTUnOmc�^V^�RI^ ^V\/c��MOmb P�R�XIq�c�hmbHRIb"v ^Vh3ZH[`R UV\MX�U

� |



¡ c��MOmb�j-c�S][`RLUV\/R ��¬ f ,Mc�¡ hmZ>U�c ��� � � � ����
����X�ZHb « X�^�R��6¢MOmX�hmZHRIb5X�P�c@q�R=�[TX4�M^�R hQU�U�c�c�PHUVX�h3Z

OQRI^V^ UV\HX�Z�hQUV^�X�^V^Vh¦£�ZHRIb�PMX�ZHb�¡ah3b/UV\Q¤���� � ��
���
�� � � ��� 
 � � ��� �� ������� � � � 
�� �����Hv4X�^dR��6¢MOmX�hmZHRIb)h3Z�UV\/R

¢HSVRTq{hQc��H^L^�RI[`UVhQc�Z v [TX�Z P�Rj�H^�RIb hmZ ^7�M[]\ X>¡ X¥ UV\HX�UTvL¡�\/RIZ X OQc�^V^ hm^ b/RTU�RI[`U�RIb vYX \HhU£�\/RTS

¡ RIhU£�\�U hm^�X�^]^Vh¦£�Z/RIb$U�c�UV\/R j-c�OmOQc=¡ahmZ�£¨¢MX�[]g�RTUV^TvEknX�g+hmZ8£�hmU�\Mh¦£�\HO¦¥�h3ky¢HSVc�PMX�P OQRij-c�SiOQc�^V^VRI^�U�c

c+[T[
�HSa[TOQc�^�RIO¦¥�^:¢MX�[`RIb3¤

�-�!�HX�UVhQc�Z � t ^V\/c=¡a^d\/c=¡ ¡ R \HXIq�R []\/c�^�RIZ�U�cnX�^V^VhU£�Z�¡ RIh¦£�\>UV^
§

� �
�

	


� 


�
t � ) � � � �

t 	�� ���
� � « � � )< � ) � � � �

« � t�

¡a\/RTSVR�� � hm^ UV\/R¨¡YRIh¦£�\�U X�^V^Vh¦£�ZHRIb U�c ¢MX�[Vg�RTU � X�ZHb �6hm^ UV\/R�&HS�^�U�¢MX�[]g�RTU S]RTU�S]X�ZH^VklhmU�U�RIb

X�j8U�RTS�b/RTU�RI[`UVhmZ�£ X OQc�^V^
¤

��j8U�RTS b/RTU�RI[`UVhmZ�£�X�OQc�^V^TvAX�¡ RIh¦£�\>U c�j�t 	�� h3^ X�^V^Vh¦£�ZHRIb$U�c�UV\/R j-c�OmOQc=¡ahmZ�£�¢MX�[]g�RTUTv�X�ZMb

UV\/RIZ$UV\/Ry¡YRIh¦£�\>Uib/RI[`SVRIX�^�RI^ OmhmZ/RIX�S�O¦¥��HZ>UVhmO�X�j8U�RTS � ¢MX�[]g�RTUV^iUV\/Ry¡YRIh¦£�\>U \HX�^ X@£�X�hmZ SVRIX�[]\/RIb

t��)¤�s c�^V^�RI^�X�S]RLbHRTU�RI[`U�RIb P]¥5OQc>c�g{hmZ�£)X�U�UV\/R ^�R��]�HRIZH[`R Z]�Hk P�RTS�c�j UV\/RL��¬ f \/RIX�b/RTS�c�j UV\/R

¢MX�[Vg�RTU
¤

�d\Hh3^ X�O¦£�c�S]hQUV\Mk \HX�^ P�RTRIZ b/RI^]h¦£�Z/RIb h3Z ^7�H[�\ XD¡ X¥ UV\HX�ULhQU SVR��]�MhQSVRI^iO3hQU�UVOQRK¢HS]c+[`RI^V^]hmZ�£

X�ZHb X)^]klX�OmOE^�UVX�U�R�« ZHX�k RIO¦¥�v�UV\/R ^�R��!�/RIZH[`R Z!�Hk P4RTS�c�j9UV\HR OmX�^VU�¢MX�[]g�RTU U�S]X�ZH^]klhQU�U�RIb$X�ZHb X

[`c��HZ>U�RTS�hmZMbHhm[TX�UVhmZ�£ UV\HR OmX�^�U�OQc�^V^�b/RTU�RI[`U�RIb��¤d��Z6UV\Hh3^u¡ X¥�v�UV\/RiUVX�^Vg�c�j�klX�SVg{hmZ�£lUV\/R{¢MX�[Vg�RTU

j8c�S�UV\/Ri��¬�f ,Hc=¡ [TX�Z5P�R�RIX�^VhmO¦¥�b/RIOQR
£�X�U�RIb5U�cnUV\HR!&HS]^�U�\/c4¢�SVc��HU�RTS�hmZH^VU�RIX�b6c�j�¢�RTSVj8c�S�klhmZ�£

hQUdX�UdUV\/R ^VRIZHb/RTSª�^dknX�[]\HhmZHR
	=¤

� �E�]���A���1�]� � � ���
� � ��� ��������� ���������� ���� ��� ��� �!� "������ <�@���<��1���"�`�	���$# 
<�����������y�������E���$
�� � � �I���d�����]���	� �]�����<�<�
��
T���9�@�������]����� ��
��������<��� �"� �`�	���$��� ���$� �<� �Q���	���I���	������
&%@� '�!y�����I�<���I� � ����������
<��
��Y�<�����1�y� ���	�����T�����1����
 � �������
���a����
1�����T�1��
I����� �1� �`��������������
T���	�������"�@�<����
���� �<� ���l���1�a�����"�`�	���9���	���������V������� ���	�d� �1�����1�	���������	�����`�
���$
�� � � �I��� ���1�]��� ���1��
 ���<�����<������
I�9� �`�y���������{��
T�����H���1��� �`�	���$�������V���y�<�����1� �Q� � � � ���T�{���<��� �`�	������� ���$���1�
� ��������� �����@�1�����d�$�`����
�� �Y���1��������]������� �(# � � ��
<���]�A�@���	�����]��� !y�����1���"�������y� ���]���@�4��
a���V���������	����� � ~*)+# �����]���
�����@�1�	������
 �$
������<�1�����T�<�	
T�A���V��� ��
<�	��������� �I� �-,.� �� � �/����0 �	�21��43 ���	
�% �]������
��d���1������	��� �I� ���<��� �4�9������� � ���1�
,$� �� � �/�2�50 �	��1 ����������
<��� �$���E�����������`�"���<� � ����� �3��
1�<�����V����� ����
 ����� ������
a��� ���1�]������
d�$
�� � �`��� � ���6�57 ��8� �� � � �<�	

����������� � ���

9;: 
1� ��% ���1���@��������
 ���1� �<��� ��
<����% �]� ���<�9�V���y�<�����	�	���<��� �1����������
i����� ����� � ���I�@��% �@��
 ����
����3� �@� ���	����>��
 ���1���
�����	������
>� % �]����
<����� � ��� ���Y�1� �`� �@�������	
T�����i�a�������<������
 �������1�]�<�E���<� � ����� �]�����1� �����	���@��� ��� � ~*)/�����V���1�	�
�����$
 ���I�@��% �@��
 � ���<� � ~*) � �����	��%-�

� �




�h¦£��/SVR�� ^V\/c=¡a^�j-c�SYUV\/R�^VX�klR�^V[`RIZHX�S�hQc UV\/R�hmky¢HSVc<q�RIk RIZ>UV^9UV\HX�U UV\/R�knX�SVg+h3Z�£iX�O¦£�c�S]hmUV\Hk

¢HSVc4¢�c�^�RIb6h3Z�UV\Hhm^d^VRI[`UVhQc�Z�¢MSVc@q{hmb/RI^�U�c)��¬ fZ§ ���'�	� �	����
��� �LbHcnZ/c�Uac{[T[
�/S�X�Z<¥6k c�S]R�v X�ZHb�UV\/R

��¬ f ,Hc�¡ X�[�\HhQRTq�RI^�X�Omk c�^VU9UV\/R�^VX�k R�UV\/SVc���£�\8¢+�/U9X�^YUV\/R�p�e�f ,Hc=¡�¤��d\/R�q1X�OU�HRI^9c�j�� X�ZMb

���H^VRIb6hmZ�UV\Hhm^�^]hmk{�MOmX�UVhQc�Z�\HXIq�R P�RTRIZ��
�
� ¤ |�|lX�ZHb �

�
��� ¤

0

2

4

6

8

10

0 20 40 60 80 100

ba
nd

w
id

th
 (

M
bp

s)

Time (sec)

TCP
UDP

�-� � � �"����'�.
�� �	� � ����	 �����5� � ����� � � � � �������&� � �*� ��� �)� ��������� �)hmZ�U�S�X1x�X@¢8¢MOmhm[TX�UVhmc�Z bMhm^�x
[`S]hmklh3ZHX�UVhQc�Z�� � � ��� � 
�� 
 ��� �
	�� �	� � � � � �

� ! �)#U�8��� �$,!� �|�������u�
� ��� � � ���

�	Z�UV\Mhm^�^�RI[`UVhQc�Zj¡YRihmZ>U�SVc{b8�H[`R�Xlk|�HOQUVhm[TX�^VUYR��{U�RIZH^Vhmc�Z�U�clUV\/R ������� X�S][�\HhQU�RI[`U7�/SVRiR��!¢MO3X�hmZ/RIb

hmZ �+RI[`UVhmc�Z |!¤��D�HOQUVh3[TX�^�U�hm^�X�Z5h3^V^7�/R UV\MX�U�\HX�^�Z/c�UZ¥�RTU�P�RTRIZ�¢MSVc4¢�RTS]O¦¥�X�bHb/SVRI^V^VRIb�hmZ6X�Z]¥6c�j

UV\/R e�h/� �+RTSVq�X�S][]\HhmU�RI[`U7�/SVRI^a^Vc j-X�Su¢MSVc4¢�c�^�RIbQ¤

��Z UV\/R ������� X�S][]\HhmU�RI[`U7�/SVR�v�RIX�[]\l�H^VRTS�£�RTUV^LX�^V^Vh¦£�ZHRIb ^�c�k R	�@¡YRIX�OQUV\
�l«-UV\/R � 
�� �	� � ����	

� 	 
�� �@�v%¡�\Hhm[]\$hm^�bMhQq+h3b/RIb�X�k c�Z8£�UV\/Ry¢MX�[Vg�RTUV^ic�S]h¦£�hmZMX�U�RIb$P]¥5UV\Hhm^~�H^�RTS�«-UV\/R S]RI^7�HOQU�c�j UV\Mhm^

bHhQq{hm^VhQc�Z h3^9UV\/R � � � ��� � �� � 
�� � � � ����	 � 	 
� �@�¤Y�d\/RTSVRTj-c�SVR�v+UV\/R � � �"��� � ��� � 
�� �	� � ����	 � 	 
�"��UV\MX�U

U�S]XIq�RIO3^u¡ahQUV\�XK¢MX�[Vg�RTU�SVR
¢HSVRI^�RIZ>UV^dhQUV^aX�^V^�c{[ThmX�U�RIb��@¡YRIX�OQUV\
�6¤

��Z k|�HOQUVh3[TX�^�UTv?¢MX�[Vg�RTUV^ klX¥ P�R SVR
¢ Omhm[TX�U�RIb X�ULUV\/R�Z/RTU'¡Yc�SVg Z/c+bHRI^
§nX ¢MX�[Vg�RTU X�SVS]hQq{hmZ�£

U�c X5Z/c{b/RnUV\/S]c���£�\ UV\HR�¢MX�SVRIZ>ULOmhmZ/g$klX¥ P4Rnj8c�S7¡ X�S]b/RIb U�c$^�RTq�RTS]X�O []\Hh3Omb OmhmZHg+^
¤ � \/RIZ X

¢MX�[Vg�RTU�hm^YSVR
¢MOmhm[TX�U�RIb v{ZHR
¡ ¢ X�[Vg�RTUV^u¡�hQUV\)UV\/R�^VX�k R ^�c��/S�[`R�X�bMb/SVRI^V^ X�SVR hmZ>U�SVc{b8�H[`RIb�hmZ>U�cLUV\/R

� u



Z/RTU'¡Yc�SVg�¤n�d\/RTS]RTj8c�SVR�vEX�[T[`c�S]bHhmZ8£�U�c6UV\/RK¢M\MhmOQc�^�c4¢M\]¥6c�jYUV\/R�������� X�S][�\HhQU�RI[`U7�/SVRnR��!¢MO3X�hmZ/RIb

X�P�c@q�R�vEUV\/R � 
�� �	� � � ��	 � 	 
�� �)c�jYUV\/R��M^�RTSi\HX�^�U�c�P4R j��/SVUV\HRTS bHhQq{hmb/RIb UVX�g+h3Z�£6hmZ>U�c6X�[T[`c��HZ�U

UV\/RI^�R�ZHR
¡ ¢MX�[]g�RTUV^
¤ �	Z�c�UV\/RTS�¡Yc�S]bH^Ivo¡�\/RIZ Xh¢ X�[Vg�RTU)j8SVc�k Xh¢MX�S]RIZ�UnO3hmZ/g h3^lSVR
¢MO3hm[TX�U�RIb

hmZ X ZHRTU'¡Yc�SVg ZHc+b/R�hmZ>U�c �
�
[]\Hh3OmbV¢ X�[Vg�RTUV^TvYUV\/R �@¡ RIX�OmUV\
� [TX�SVS]hQRIb P!¥ UV\/R�¢MX�SVRIZ>UY¢MX�[Vg�RTU

«"� � � ��� � �� � 
�� � � � ����	*� 	 
�"� � � ��� � ���t�\HX�^�U�c�P4RLbHhQq{hmb/RIb�X�k c�Z�£�hQUV^�[]\Hh3Omb/SVRIZQ¤��d\/R RIX�^VhQRI^VU

¡YX�¥ c�j�b/c�hmZ8£ UV\MX�Ulhm^ X�^V^Vh¦£�ZMhmZ�£ U�c UV\/R6[]\Hh3Omb ¢MX�[Vg�RTUV^nUV\/R�j8c�O3OQc�¡ah3Z�£ � � �"��� � ��� � 
�� �	� � ����	

� 	 
�� �<§

��� � � 	 � � � �
�
� � � � � ���
�
�

« ��� 

��Z/R�c�j�UV\/R�klX�h3Z h3^V^7�/RI^LUV\HX�U \HXIq�R6P�RTRIZ ^�U7�MbHhQRIb hmZ k|�HOQUVhm[TX�^�Ul[�\HX�S7£�hmZ8£ hm^ \/c�¡ UV\/R

R
©n[ThQRIZH[ ¥nc�jAk{�MOQUVhm[TX�^�Up«b¡ahQUV\)SVRI^:¢�RI[`UYU�cy�HZHhm[TX�^�UYj-c�So¢�c�hmZ>U�x�U�c�x�k|�HOQUVh¦¢�c�hmZ>U9[`c�klk|�HZHhm[TX�UVhmc�Z�

^V\/c��HO3bY£�hQq�RaX�bHbHhmUVhQc�ZHX�O{P�RIZ/R�&HU�U�c UV\/R��H^VRTS9hmZ U�RTS]kn^�c�j"[]\HX�S�£�hmZ�£ � UV\/RZ�H^�RTS ^V\/c��HOmbLP�Ru£�hmq�RIZ

X�Z�hmZH[`RIZ>UVhQq�R�U�cy�H^VR�k|�HOQUVhm[TX�^VU P!¥ [�\HX�S7£�hmZ�£L\Hhmk c�S�\/RTS�OQRI^V^YUV\HX�Z�hQj \/R�c�Sd^V\/R~�H^�RIb��HZMhm[TX�^�U

j8c�S�UV\HRd^VX�k R�¢+�/S�¢4c�^VR4¤A��ZLUV\/R ������� X�S�[]\HhQU�RI[`U7�HSVR�v�UV\Hh3^P�RIZ/R�&MU�h3^�[TOQRIX�S§�Xp�H^�RTS?¡ahmO3O�SVRI[`RIhmq�R

XiP�RTU�U�RTS�^�RTSVq{hm[`R~�H^VhmZ8£ k|�HOQUVhm[TX�^�UYUV\HX�Z¨�HZHhm[TX�^VU j-c�S UV\/R�^]X�k R�¢MS]hm[`Ry« hx¤ R4¤Qv � 
�� � � � ����	 � 	 
�"�)�¤

�d\Hhm^�h3^�P�RI[TX4�H^�R�¡ahmUV\�k{�HOmUVhm[TX�^�UTvMhmZ6UV\/Ri[`c�klk c�Z5OmhmZ/g{^Tv{UV\/R$� � � ��� � �� � 
�� �	� � � ��	 � 	 
� ��� c�j

X�OmO []\Hh3Omb/SVRIZ X�SVR�X�[T[
�Hk|�HOmX�U�RIb hmZ c�Z/R�¢MX�[]g�RTU���v X�ZMb UV\!�H^LUV\/Rj¢MSVc�PMX�PMhmO3hQU'¥$c�j�UV\Hhm^|¢MX�SVRIZ>U

¢MX�[Vg�RTUiP4RIh3Z�£ b/S]c4¢8¢�RIb5hm^�k|�H[]\ ^]klX�OmOQRTS�UV\HX�Z hQj�[�\HhmOmb ¢MX�[]g�RTUV^p¡ RTS]Rl^�RIZ�U�^�R
¢ X�S]X�U�RIO¦¥ « ht¤ R4¤Qv

¡ahQUV\K�MZHhm[TX�^�U��¤��d\/RTS]RTj8c�SVR�v{hmZ UV\HR�[TX�^�R�UV\HX�UYUV\/RTSVR�h3^9X P�c�U�UVOQRIZHRI[VglhmZ X�Z<¥ c�j"UV\/c�^VR�[`c�klklc�Z

OmhmZ/g{^Tv+UV\/Ri^�RTS]q+hm[`Rp¡�hQUV\�k{�MOQUVhm[TX�^�U�¡ah3OmO4P4R�P�RTU�U�RTSaUV\MX�Zj¡ahQUV\j�HZMhm[TX�^�U
¤

��Z6hm^V^7�HR�UV\MX�UaX�S]hm^�RI^v¡�\/RIZ6Xy�H^�RTS�\HX�ZHbHOQRI^��MZHhm[TX�^�U�X�ZHb6k|�HOQUVh3[TX�^�Udhm^�\/c=¡ k{�M[]\6P X�ZHb{x

¡ahmb/UV\ U�c X�OmOQc{[TX�U�R�U�c k{�MOQUVhm[TX�^�UK¡�hQUV\ SVRI^7¢4RI[`UnU�c �HZMhm[TX�^�U
¤ �ac�U�R UV\HX�U)UV\/R��H^�RTS)\HX�^ UV\/R

[TX@¢MX�PMhmO3hQU'¥)c�j�b/RI[ThmbHh3Z�£l\/c�¡ UV\/R PMX�ZHb�¡ah3b/UV\�hm^aX�OmOmc+[TX�U�RIb X�k c�Z�£)\Hhm^�c�S�\/RTS ,Mc�¡a^��H^VhmZ8£ U�c

UV\/R hmZ>U�RTS�x�b/c�klX�h3Z�X�S][]\HhmU�RI[`U7�/SVR hmZ>U�SVc{b8�H[`RIb�hmZ �+RI[`UVhmc�Z�|!¤ � ¤9�d\/R klc�UVhQq1X�UVhmc�Z�j8c�SdX�O3OQc+[TX�UVh3Z�£

� �E�]���4�����V� � � ��� ��
<������� �������1�4����
��<�y� # �/���V��� ����� � � �����<�����1�	�M�$
��������1�y����% �]���������<� �
	 �/�.�� 0 ���2� ���7 ����� �� � � �
��� ���	���

� w



bHh/��RTSVRIZ>UEP X�ZHb�¡ahmbHUV\H^ U�cik|�HOQUVh3[TX�^�U�X�ZHby�HZHhm[TX�^VU�h3^�UV\HX�U�k c�SVRu�H^VRTS]^�P�RIZ/R�&HUEj8SVc�k X�O3OQc+[TX�UVh3Z�£

PMX�ZHb�¡�hmb/UV\)U�cnk|�HOQUVhm[TX�^�UTv ^VhmZH[`RiXnk{�HOmUVhm[TX�^�U ,Hc=¡ \HX�^�k c�SVR UV\HX�Z�c�Z/R SVRI[`RIhmq�RTS¤Y�a\/RTSVRTj-c�SVR�v

hQUd^�RTRIkl^aXlOQc4£�hm[TX�O [�\/c�hm[`R U�c)X�OmOQc{[TX�U�R�PMX�ZHb�¡�hmb/UV\)U�c ,Hc=¡a^aX�^dXljb�HZM[`UVhQc�Z�c�j�UV\/R Z]�MkiP�RTSdc�j

SVRI[`RIhQq�RTS]^ � � c�jEUV\/R!,Hc=¡ _�� v

�
�
� « � �  « � |�

¡a\/RTSVRiUV\/RiPMX�ZMb�¡ahmb/UV\�X�OmOQc{[TX�U�RIb�U�c�X��HZMhm[TX�^�U ,Hc=¡ h3^aX)^:¢�RI[ThmX�OA[TX�^�R c�j��-�!�HX�UVhQc�Z � |K¡�hQUV\

� � �
t@¤

�d\/RTS]RaX�SVR�bHh/��RTSVRIZ�UL¢�c�^V^VhQPMOmR [�\/c�hm[`RI^Yj-c�S � « � � �v>P�RTU'¡YRTRIZ)UV\/R�U'¡Yc R��{U�SVRIk RI^ � « � �  �
t

X�ZHb � « � �  �
� � ¤ � hQUV\ � « � �  �

t�v�PMX�ZHb�¡�hmb/UV\ hm^6X�OmOQc{[TX�U�RIb?hmZMb/R
¢�RIZHb/RIZ>UVO¦¥ c�jLUV\/R

Z]�MkiP�RTSnc�j�S]RI[`RIhQq�RTS]^�« hx¤ R4¤Qvak|�HOQUVhm[TX�^VUnX�ZHb �HZHhm[TX�^�U ,Hc�¡�^nSVRI[`RIhmq�R5UV\/R ^VX�k R PMX�ZHb�¡�hmb/UV\��¤

�d\Hhm^)X�OmOQc{[TX�UVhQc�Z ^�U�S�X�U�R
£4¥ OmRIX�bH^�U�c X OQc�¡ �"�"����� ���� ��
�� � � ��
 ��� �����Hv ^Vh3ZH[`R hmU�bHc>RI^6ZHc�U)UVX�g�R

X�b/q�X�Z�UVX@£�Rlc�jYUV\/RLj X�[`U UV\HX�U�P!¥5X�OmOQc{[TX�UVhmZ�£�¢MX�S]U�c�jYUV\/R PMX�ZMb�¡ahmb/UV\�c�jYXj�MZHhm[TX�^�U ,Hc=¡ U�c6X

k{�MOQUVhm[TX�^�ULc�Z/Rj¡ahmUV\ � � SVRI[`RIhQq�RTS]^IvL¡YR6hmZH[`SVRIX�^VR)UV\HR6^VX�UVhm^�j X�[`UVhQc�Z c�j � � �H^�RTS�^Y¡a\HhmOQR)c�ZHO¦¥

b/RI[`SVRIX�^Vh3Z�£ UV\/R ^VX�UVhm^Vj-X�[`UVhQc�Z�c�jc�ZHRi^VhmZ�£�OmR~�M^�RTS¤

� hQUV\ � « � �  �
� � vAUV\/RLPMX�ZHb�¡ah3b/UV\5X�O3OQc+[TX�U�RIb$U�c6X�k|�HOQUVhm[TX�^VU ,Mc�¡ hm^�¢HS]c4¢4c�S]UVhQc�ZHX�OU�c

hQUV^nZ!�Hk P�RTSnc�j�SVRI[`RIhQq�RTS�^
§$UV\/R�PMX�ZMb�¡ahmb/UV\ X�O3OQc+[TX�U�RIbKU�c UV\/R5k|�HOQUVhm[TX�^VU ,Hc�¡ hm^nUV\/R5^VX�klR

PMX�ZHb�¡�hmb/UV\5UV\HX�U�¡Yc��HOmb$P�Ry�H^�RIb hQj UV\/RlbHX�UVXj¡YRTSVRn^VRIZ�U U�c�UV\/R � � SVRI[`RIhmq�RTS]^ q{hmX�^�R
¢MX�S�X�U�R

�HZHhm[TX�^VU ,Hc�¡a^¤ �a\Hhm^dX�OmOmc+[TX�UVhQc�Z5^�U�S]X�U�R
£4¥�OmRIX�bH^dU�c)Xn\Hh¦£�\ � ����
� � � ������v4P4RI[TX4�M^�RiXnk|�HOQUVh3[TX�^�U

,Hc�¡ ¡�hQUV\ knX�Z<¥ SVRI[`RIhQq�RTS]^Y¡ah3OmO9RIX�UK�8¢ X�O3k c�^�U X�OmO UV\/R�XIq�X�hmOmX�PMOQR�PMX�ZMb�¡ahmb/UV\ vEOQRTU�UVh3Z�£$UV\/R

�HZHhm[TX�^VU ,Mc�¡a^�^�UVX�SVq�RiX�ZHb�OQRIXIq{hmZ�£lX�Omklc�^�UdZ/clPMX�ZMb�¡ahmb/UV\ j-c�SdUV\/RIkj¤

��Z() t � +�hQU hm^ ^]\/c�¡aZ UV\HX�Uy�H^Vh3Z�£ � « � �  �
� ����« � � iOQRIX�bH^ U�c$XD£�c+c+b U�S]X�b/RTc@�KP4RTU�¡ RTRIZ

� � ����� �����.��
�� � � ��
 ��� ����� X�ZHb ��
� ��� ��� �&¤9��c�¡YRTq�RTSIvH^VhmZH[`R�UV\/R�¢4RTSVx�,Hc�¡ klX�SVg{hmZ�£ih3^\¢�RTSVj-c�S]k RIb X�U

UV\/R��H^�RTSd^]hQU�R�vHhQU�hm^���¢�U�clUV\HR ^�RIZHb/RTS�U�clb/RI[Th3b/Rp¡a\Hhm[�\�hm^ UV\/R X�OmOQc{[TX�UVhQc�Z�^�U�S�X�U�R
£4¥�UV\HX�U�P�RI^�U

}�� 8� �������@���$%>���<����������E�$%+���1��� �������y�4��� �<� ��
1� �1� �����<� �d�V���@��
 ���	
T����� ��������� � �������	��� ���1���1��� �4�1���������<���	� !
�d�	� ���	� ��� � 
<� �����<�#
I���Y���y����%/���	�������`�	��� ��%+���1�#�Y� � ��� ����� � �������1�������4�

� �



&HUV^d\Hh3^ c�Sa\/RTSahmZ>U�RTSVRI^�UV^¤

� � �$�,�u�����8��� �)#3� � �#�� ,8��,

� hmUV\nUV\/R�¢HSVRI^VRIZ�U�RIb�X�S][�\HhQU�RI[`U7�/SVR�v/[`c�Z�£�RI^VUVhQc�Z)SVRI^�c�OU�/UVhmc�Znhm^L¢�RTSVj8c�S�k RIbnhmZ)^7�H[�\ X{¡ X¥nUV\MX�U

X��H^VRTS �~¡a\/c hm^ ^�RIZHbHhmZ8£j¢MX�[Vg�RTUV^lX�U U�c+c \HhU£�\ X6S�X�U�R R��6¢�RTS]hQRIZH[`RI^{¢MX�[Vg�RTU b/S]c4¢8¢MhmZ�£�UV\MX�U

SVRIb8�H[`RI^�hQUV^dS�X�U�R U�c ) �
�
� �	��� � � � � v+¡a\Mhm[]\5hm^�UV\/R S]X�U�R UV\MX�U�[`c�SVSVRI^7¢4c�ZMbH^�U�c)UV\/Rij X�hQSaP X�ZHb{x

¡ahmb/UV\L^V\MX�SVR � � � � � j-c�S�UV\/RZ�H^VRTS]^�^V\HX�SVR � ��¤�s RTU,�M^�hmZ UV\/Rdj-c�OmOQc=¡ahmZ�£�R��{X�knhmZ/R�UV\/R�¢HS]c4¢4RTS]UVhQRI^
c�j � � � � � _�_§?¡�\/RIZ��H^�RTS]^ hmZH[`S]RIX�^�R�UV\/RIhQS�^�RIZHbHh3Z�£iS]X�U�RI^�) �yv{UV\/RIhmSYR ��RI[`UVhQq�R P X�ZHb�¡ahmbHUV\n^V\HX�S]RI^

� � X�SVR�b/RI[`SVRIX�^�RIb3¤9pZ¢�c�Z [`c�Z�£�RI^�UVhQc�Z�X�U�X O3hmZ/g4v�UV\/R3������� X�O¦£�c�S]hQUV\Mk X�b �7�H^�UV^ UV\/R�R �4RI[`UVhQq�R
PMX�ZHb�¡�hmb/UV\ ^V\HX�SVRI^�hmZ ^��H[]\ X�¡ X¥$UV\HX�U X�OmOESVRIklX�hmZHh3Z�£�¢ X�[Vg�RTUV^ c�jo�H^VRTS]^p¡a\/c�^VR ,Mc�¡a^ [`c�Z/x

U�S]hQP+�HU�R�U�cnUV\/R [`c�Z�£�RI^�UVhQc�Z�¡ahmOmO4\HX@q�R X Z/R
¡?R ��RI[`UVhQq�R PMX�ZHb�¡ah3b/UV\ ^]\HX�SVR�UV\HX�UdR��!�HX�Om^ � � � � � ¤
�{hmZH[`R6X�O3OaZ/c�Z{x�[`c�Z>U�RIZHbHh3Z�£V�H^�RTS�^n\HX@q�R5X \Mh¦£�\/RTSlR ��RI[`UVhQq�R$PMX�ZHb�¡�hmb/UV\ ^V\HX�SVR5UV\HX�Z � � � � � v
� � � � � hm^aZ/RI[`RI^V^VX�S]h3O¦¥�UV\/RiklhmZMhmk{�Mk c�j�UV\/R Z/R
¡ ^�RTU�c�j�R �4RI[`UVhQq�R PMX�ZHb8¡ahmb/UV\�^V\MX�SVRI^dX�UaUV\MX�U
OmhmZ/g�¤Y�	Z�UV\Hhm^a^]hQU7�HX�UVhQc�Z"v�¡ R \HXIq�R UV\/RLOmhmZ/g)j��HOmO¦¥¨�/UVhmOmh��TRIb�X�ZHb"v \HRIZH[`R�v4[TX�ZMZ/c�U�b/RI[`S]RIX�^�R X�Z]¥

� � j��/SVUV\/RTSL¡ahQUV\/c��/UYX�U UV\HR�^VX�klRaUVhmk R�hmZH[`S]RIX�^VhmZ�£iX�ZHc�UV\/RTS R ��RI[`UVhQq�R�PMX�ZHb8¡ahmb/UV\l^]\HX�SVRaUV\MX�U

R��]�MX�Om^ � ��c�SdUV\HX�Uah3^d\Hh¦£�\/RTS�UV\MX�Z � � _"� ¤

� R�[TX�Z ^V\Hc�¡ UV\HX�U j-SVc�k UV\/R�X�P�c<q�R�hQU j8c�O3OQc�¡a^9UV\HX�U � � � � � hm^9UV\/R�klhmZHhmk|�Hk q�X�OU�/Rdc�jAUV\/R
bHhm^�U�S�hQP+�/UVhQc�Znc�j�R �4RI[`UVhQq�R PMX�ZHb�¡�hmb/UV\)^V\HX�SVRI^�UV\MX�UaklhmZHh3klh��TRI^YUV\/RiklX �/hmk|�Hk q�X�OU�/R�c�j
� ��§

s RTU
�
�
« � _ � 
 
 
 � � �6AP�R9UV\/R bHhm^�U�S�hQP+�/UVhQc�Z�c�jMR �4RI[`UVhQq�R�P X�ZHb�¡ahmbHUV\ ^V\HX�SVRI^EUV\HX�UESVRI^7�MOQUV^

j8S]c�k UV\/R3������� X�O¦£�c�S�hQUV\Hkj¤��d\/RIZ v<£�hQq�RIZ)UV\/R�X�P�c@q�R�v/hQU9j-c�OmOQc=¡a^ UV\HX�U j8c�S X�Z<¥nc�UV\/RTS j8RIX�^VhmPMOQR

bHhm^�U�S�hQP+�/UVhQc�Z � � X�ZHb j-c�S RIX�[]\ �-v9hQU \/c�O3bH^ UV\HX�UlhQj � � � � �� UV\HRTSVR�R��{hm^VUV^ X � ^7�H[]\ UV\MX�U
� � � � �� X�ZHb � � � � ��¤

}�} �
a���1���A�����	������
 �4� �]���������������V�� �1���	��<�T�	� 
<����<��������� ����
��9�������1� � ��% �]�E��������������� ���a�����]����
1�������1� ���I�<�	�
�<���	���	
T���������1� ���	���	���`���$
���� ��
I���	
��@��� ��
d��� �����������I� � % ��� �"�V��� �d��
�
<�	�/�������1�"������� � �1�	��� �1���y��� ���$
��y�<�T�����
��� �����`���<��������� � ����� ����������� � � � � ���������������y�A���Y�����1�y�����
} � �E�]��� �����V�9���<�d�������	�����`���1��
�� � � �@���L���1�]�����9��%�
1��
 �3����
I����
��<��
 ���1���y��� ���$
�
<��� �����@���	�����]�������H����
<�������1���
��� �������������	
����]� ���1�	�����d� 
<��� ��� ���]���

� z



s RTU � $ §
�
� ��� « � _ � 
 
 
 � � ���¤��d\/RIZ"v4j-c�S�X�OmOEbHhm^VU�S]hQP+�/UVhmc�ZH^ � � �

« � �_ � 
 
 
 � � �� dX�ZMb

j8c�S�X�OmO ����� t � 
 
 
 � ��� hQU�j-c�OmOQc=¡a^ UV\HX�UahQj � �� � � $ UV\/RIZQ§

� ��� « � �_ � 
 
 
 � � ��  � � �� � � $
�
� ��� « � _ � 
 
 
 � � �� « � �]

��UV\/RTS�¡ahm^�R�« hx¤ R4¤Qv�hmj � �� � � $ �v?¡ahQUV\ UV\/R)X�P�c@q�R�v�UV\/RTSVR R��{h3^�UV^ X 		�
� t � 
 
 
 � ����^7�H[�\

UV\HX�U � � � � �� X�ZMb � � � � $ v/UV\/RTSVRTP!¥�¥+hmRIOmbHhmZ�£

� ��� « � �_ � 
 
 
 � � �� �� � �� � � � �
� $

�
� ��� « � _ � 
 
 
 � � �8 « � u�

�d\!�H^Tv�hmZ X�OmO�[TX�^�RI^Tv�� knhmZHhmklh �TRI^nUV\/R knX �{hmk|�Hk c�j X�OmO � � X�ZMb [TX�Z UV\/RTSVRTj-c�SVR P�R

R��!¢MSVRI^V^�RIb X�^ UV\HR�bHhm^VU�S]hQP+�/UVhmc�ZLUV\HX�U S]RI^7�HOQUV^9j8SVc�k UV\/R�^�c�OU�/UVhQc�ZnU�c � � �\« � �� « � _ � 
 
 
 � � ��:�¤

��OQU�RTS]ZHX�UVhQq�RIOU¥�v<¡YR�[TX�ZlR��6¢HSVRI^]^�� X�^�UV\/R�^�c�OU�/UVhmc�Z U�c � ��� « � � �\« �
� __ � 
 
 
 � � � _� :�v+X�ZMb

UV\/RTSVRTj-c�SVR�v+�H^]hmZ�£LUV\/R�R��!�HX�OmhQU�¥ � �
�

) � ��� �	v�� hm^�UV\/R bHh3^�U�S]hQP+�HUVhQc�Z�¢MSVc@q{hmb/RIb�¡a\HRIZ�^�c�OQq{hmZ�£

� ��� « � � �\«
) _
� _
� 
 
 
 � ) �� � : � « � w�

¡a\Hhm[�\ [`c�SVSVRI^:¢�c�ZHbM^U�c X � 
���� � � ��
� ��bHhm^�U�S]hmP+�/UVhQc�Z [`c�ZH[`RTS]ZHh3Z�£�UV\/R�S]X�U�RI^&) �yv<¡ RIh¦£�\>U�RIbK¡�hQUV\

j-X�[`U�c�S�^ � � _� ¤ � hQUV\ �������iv4UV\HR S]X�U�RI^ ) � X�S]R UV\HR U�c�UVX�O�S]X�U�RI^�c�j X�O3O#¢ X�[Vg�RTUV^ ^�RIZ>U�P!¥D�H^�RTS �

UV\/SVc���£�\�UV\HRihmZ�£�SVRI^]^�Z/c+bHR�c�jUV\/R Z/RTU'¡Yc�SVg�¤

��c�U�R�UV\HX�UL¡ahQUV\ p �{e ) � +�v>UV\HRaSVRI^7�MOQUVhmZ�£�PMX�ZMb�¡ahmb/UV\ bMhm^�U�S]hQP��/UVhQc�ZL[TX�Z X�O3^�ciP�RdR��6¢HSVRI^V^VRIb

X�^lUV\/R5^�c�OU�/UVhQc�Z U�c � ��� « � � �\«
��� }
� } � 
 
 
 �

� �
�
� �
:)v P+�HUK¡ahQUV\ UV\/R bHh/��RTSVRIZH[`R�UV\HX�U UV\/R6S]X�U�RI^ ) ��

SVR
¢HSVRI^VRIZ�UYUV\/R�U�c�UVX�O�S]X�U�R�c�jAX�OmO ,Hc�¡a^Yc�j%�M^�RTS.�9UV\HX�U U�S�XIq�RTS]^�R�UV\HR�X�ZHX�OU¥ �TRIb)P�c�U�UVOQRIZ/RI[]g OmhmZHg�¤

��c�U�R5X�Om^�c UV\MX�U hQj�X�OmO�UV\/R ,Mc�¡a^ c�j�X ^]X�k R��H^�RTSnj8c�OmOmc�¡ UV\/R5^VX�k R�¢MX�UV\ « OmhmZ/g{^� P�c�UV\

PMX�ZHb�¡�hmb/UV\ bMhm^�U�S]hQP��/UVhQc�ZH^Tv�hx¤ R4¤Qv ) � +dX�ZHb c��/S�^ [`c�h3ZH[Thmb/R4¤ �	jaRIX�[�\m�H^�RTS hm^L^�RIZMbHhmZ�£ �:�M^�U c�ZHR
,Hc�¡iv/UV\/R
¥�X�Om^�cl[`c�hmZH[Th3b/Rp¡ahQUV\�UV\/R X�S�[]\HhQU�RI[`U7�HSVR�¢HSVc4¢�c�^�RIb�h3Z ) � +t¤

��RTq�RTSVUV\/RIOQRI^V^IvAhmZ UV\/RLc�UV\/RTS [TX�^�RI^Tv ������� R��6¢�c�^�RI^�X�^Vh¦£�ZHh &M[TX�Z�U�bHh/��RTSVRIZH[`R4§�hQj�UV\/RTS]Rlhm^

���



k c�SVRlUV\MX�Z c�Z/R ,Mc�¡ ¢4RTS{�H^�RTSIv#¡ahQUV\ ������� X��M^�RTS hm^�¢4RIZMX�Omh��TRIb$j-c�S{�H^Vh3Z�£6klX�Z]¥$O3hmZ/g{^�hmZ

UV\/RiZ/RTU�¡ c�S]g v�¡a\HhmOmR�h3Z�UV\/R ) � +�X@¢8¢HSVc�X�[�\6UV\/R|�H^�RTSah3^dZ/c�UZ¢�RIZHX�O3h��TRIbh« hx¤ R4¤Qv�hmZ�c��/S�X@¢+¢HSVc�X�[]\ v

c�Z/R ,Hc�¡?h3^Yh3ky¢MX�[`U�RIb�P!¥nUV\/R�S]X�U�R�c�jEX�Z/c�UV\/RTS ,Hc=¡ c�jAUV\/R ^VX�klR~�M^�RTS UV\HX�Udhm^v�H^VhmZ8£ X�Z/c�UV\HRTS

OmhmZ/g4v!¡a\HhmOQR�UV\Hh3^�b/c>RI^aZ/c�Ua\HX@¢8¢�RIZ�hmZ ) � +b�¤

�d\Hh3^ bMh/�4RTS]RIZH[`Rj¡ahQUV\ ) � +a^VRTRIkl^lU�c P�R6^7�HPHUVOQR�v9P��/U hm^lhmZ [`c�ZH[`R
¢MUlq�RTS7¥ jb�MZHbHX�k RIZ>UVX�Ox§

hmZ ) � +MRIX�[�\��H^�RTS9hm^9X�^V^Vh¦£�Z/RIb X ^V\HX�S]RahmZlX�OmOMOmhmZ/g{^�c�j�UV\/Rd�"�{fEv�X�ZHbnX�O3OHZ/c{b/RI^�Z/RTRIbnU�cig{Z/c�¡ X�OmO

�H^�RTSª�^a^V\HX�SVRI^Tv�¡a\HhmOmR�h3Z�c��/SaX@¢8¢MSVc�X�[]\5UV\/R��H^VRTS�hm^dX�^]^Vh¦£�Z/RIb6X�£�OQc�PMX�O ^]\HX�SVRihmZ6UV\/R b/c�knX�hmZ"v

X�ZHb$UV\Hhm^�^V\MX�SVR U�S]XIq�RIO3^p¡ahQUV\ RIX�[]\V¢MX�[Vg�RTU � hx¤ R4¤QvAUV\/R ) � +?¡ c�S]g+^�c�Z X�O3hmZ/g6PMX�^]hm^TvQ¡a\Hh3OQRic��/S�^

¡ c�S]g+^Yc�Z�XLb/c�klX�hmZ PMX�^Vhm^Iv]¡a\Mhm[]\�¡ R�P�RIOmhQRTq�R�hm^ X ^]h¦£�ZHh'&M[TX�Z>U X�b/q1X�Z>UVX@£�R�vM^Vh3ZH[`RaUV\/R�b/c�knX�hmZ

hm^�Z/c�S]klX�O3O¦¥6UV\/RY£�S]X�Z!�HOmX�S]hmU'¥�c�Z>¡�\Hhm[]\ [�\HX�S7£�hmZ8£�^][]\/RIk RI^iX@¢8¢MO¦¥4¤ �ac�U�R�vE\/c�¡YRTq�RTSIvAUV\MX�U hmZ

P�c�UV\�[TX�^�RI^aUV\HR��H^�RTSaX�O¦¡ X¥{^ah3ZH[`SVRIX�^�RI^dhmUV^�PMX�ZHb�¡�hmb/UV\�¢HSVc4¢�c�SVUVhQc�ZHX�O3O¦¥K¡ahQUV\�hmUV^�^V\HX�SVR4¤

� ��� ( �)# �\�����~� ,

�	Z�UV\Mhm^�^�RI[`UVhQc�Z"v+¡ R ^�U7�Mb�¥ UV\HSVc���£�\�^Vhmk|�HOmX�UVhmc�Z UV\HRibHh/��RTSVRIZ>U OmRTq�RIOm^�c�j�hm^�c�OmX�UVhQc�Z�X�ZMb6bHh/��RTS�x

RIZ�UVh3X�UVhQc�Z�¢MSVc@q{hmb/RIb P]¥ UV\HR��aRIOmX�UVhQq�R�e�h¦� �+RTS]qlX�S][]\HhmU�RI[`U7�/SVRI^YSVRTj-RTSVRIZH[`RIb�hmZ �{RI[`UVhQc�Z � ¤ |+v{ht¤ R4¤Qv

UV\/R�p �/e X@¢+¢HSVc�X�[]\ ) ��+AX�ZHb�UV\/Rp¢HSVc4¢�c�SVUVhmc�ZHX�O bHSVc4¢6X�ZHb�b/RIOmX�¥)bHh¦�4RTSVRIZ>UVhmX�UVhQc�Z�X�S][�\HhQU�RI[`U7�/S]R

¢HSVRI^�RIZ>U�RIb hmZ$) u +#« \/RTS]RIX�j8U�RTS9[TX�O3OQRIb � � �¨�¤��d\/RI^�R SVRI^7�MOQUV^�X�SVRd[`c�ky¢MX�SVRIblU�c�UV\/Rv¢4RTS]j8c�S]knX�ZH[`R

c�jUV\HR ������� X�S][�\HhQU�RI[`U7�/S]R hmZ�hmb/RIZ>UVhm[TX�O�^V[`RIZHX�S]hmc�^
¤��d\/R e�e�e X�S][]\MhQU�RI[`U7�/SVR hm^ UV\HR�SVRI^7�HOQU c�j

[`c�kiP hmZHhmZ�£ UV\/R U'¡Yc6X�S][�\HhQU�RI[`U7�/SVRI^�¢HSVc4¢�c�^�RIb$hmZ ) u +�v PMX�^�RIb$c�Z �!�/R�/RIh3Z�£)bHRIOmX¥ X�ZHb>¢MX�[Vg�RTU

b/SVc4¢m¢MSVc�PMX�PMhmO3hQU'¥ bHh/��RTSVRIZ>UVhmX�UVhQc�Z ¢MX�S�X�k RTU�RTS]^ SVRI^:¢�RI[`UVhQq�RIO¦¥�§D¡�\/RIZ XA¢MX�[Vg�RTU�X�SVS]hQq�RI^Iv�UV\/R

b/RI[Thm^Vhmc�Z hQjdhQU ^V\/c��HO3b P�R b/S]c4¢8¢�RIb c�S Z/c�U h3^iUVX�g�RIZ X�[T[`c�S]bMhmZ�£�U�c hQUV^ ^V\HX�S]R � hQj�UV\/R¨¢MX�[Vg�RTU

hm^�Z/c�U�bHSVc4¢8¢�RIb"vMUV\HRIZ5hQU�hm^�^V[]\HRIb8�HOQRIb5hmZ5^��H[]\$X�¡YX�¥�UV\HX�U�UV\/R|¡YX�hQUVh3Z�£ UVh3k R hmZ5UV\/R �]�HR�/R

hm^ hmZ>q�RTS]^�RIO¦¥ ¢HSVc4¢�c�SVUVhmc�ZHX�O U�c hQUV^l^]\HX�SVR4¤��d\HR6^Vhmk|�HOmX�UVhQc�Z c�j�UV\/R �@��� X�S][]\HhmU�RI[`U7�/SVR��H^VRI^

[TOmX�^V^�x�P X�^�RIb �]�/R�HRIhmZ�£ «t¬�W #��) ��� +�X�^ hQUV^ ^][]\/RIb8�MOmhmZ�£ k RI[]\HX�ZMhm^Vk U�c RIZHj8c�S][`R�¢HS]c4¢4c�S]UVhQc�ZHX�O

PMX�ZHb�¡�hmb/UV\l^V\MX�S]hmZ�£�¤���Z X�OmO UV\/R�^Vhmk|�HOmX�UVhmc�ZH^,¢HS]RI^�RIZ�U�RIb�\/RTS]R�v+UV\HRTSVR�X�SVR�UV\HSVRTR�^�RIZHb/RTS]^§��H^VRTS

| �



t�UV\/SVc��8£�\5|!¤�p�^VRTS tiX�ZMb��H^�RTS � \HXIq�R RIX�[]\5P�RTRIZ�X�^V^]h¦£�Z/RIb6X ^V\HX�SVR c�j � v�¡a\HhmOmR~�M^�RTS�|l\MX�^

P�RTRIZ�X�^V^Vh¦£�Z/RIb�Xl^V\HX�SVR�c�j t@¤

�d\/RY¢+�HS7¢�c�^�Ric�jYUV\/RI^�Ry¢HS]RIOmhmklhmZMX�S7¥�^Vhmk|�HOmX�UVhQc�ZH^�hm^Tv"S�X�UV\/RTS�UV\HX�Z$q�X�OmhmbHX�UVhmZ8£ UV\/RlX@¢+¢MOmh x

[TX�PMhmOmhmU'¥ c�jdUV\/R � �)� � X�S�[]\HhQU�RI[`U7�HSVR)h3Z UV\/R [
�HSVSVRIZ>Ui��Z�U�RTS]ZHRTUTvEU�c$^V\/c=¡ UV\HRnq�X�OmhmbHhQU�¥5c�jdhmUV^

[`c�ZH[`R
¢HU7�HX�O X@¢8¢HSVc�X�[�\nj-c�S h3^�c�OmX�UVhQc�Z X�ZHblbHh/��RTSVRIZ>UVhmX�UVhQc�Z X�^9[`c�ky¢MX�S]RIbnU�c UV\/Rac�UV\/RTSY�dRIOmX�UVhmq�R

e�h/� �{RTSVq)X�S�[]\HhQU�RI[`U7�HSVRI^
¤��6c�SVR [`c�ky¢MOQRTU�R ^Vhmk|�HOmX�UVhQc�ZM^v¡ahmOmO4P�R�¢�RTSVj-c�S]k RIb�X�ZHb�¢+�/PMOmh3^V\/RIb)hmZ

UV\/R�j��/U7�/SVR hmZ�c�S�b/RTSdU�clR��/\HX4�H^�UVhmq�RIO¦¥nq�X�OmhmbHX�U�R�UV\HR ������� X�S][]\HhmU�RI[`U7�/SVR�_ � ¤

� .�0 � :<; 79=�� DE?  = 2 :

�	ZLc�S�b/RTS�U�c ^VU7�Hb�¥iUV\HRahmZ>U�S]X1x�b/c�klX�hmZ h3^�c�OmX�UVhQc�Zy¡YRa\HX@q�Ra^Vhmk|�HOmX�U�RIb Xi^V[`RIZHX�S]hQc�¡ahQUV\ X ^Vh3ky¢MOQR

Z/RTU'¡Yc�SVg U�c4¢�c�OQc4£4¥ X�ZHb UV\/SVRTR��M^�RTS]^�«��H^VRTS���^�RIZHbH^ij8SVc�k Z/c{b/R ��� � ��U�c5Z/c{b/R � ��� �9~�H^]hmZ�£

bHh/��RTSVRIZ>UaU'¥!¢�RI^�c�j9^�c��/S][`RI^y« ��¬�f c�S�p�e�fo�¤"�d\Hh3^a^V[`RIZHX�S�hQc)h3^�^V\Hc�¡aZ hmZ 
EhU£��/SVR u!¤���OmOUV\/R

OmhmZ/g{^ hmZ�UV\/R &8£��HSVR \HXIq�R Xl[TX@¢MX�[ThQU�¥�c�j t � �6P8¢ ^
¤

src1

src2

src3

dst1

dst2

dst3

domain

�-� � � � ����� � � �'� � 
 � � ���*������� 
��� � ����!� � � � 
� � �� 
� � � ����'
�� � ��� � � � ����� ���	� � �

p�^VhmZ�£�UV\Hhm^�^V[`RIZMX�S]hQc/v�¡YR�¢�RTSVj8c�S�k RIb j8c�S�RIX�[�\ne�h/� �+RTSVq X@¢8¢HSVc�X�[�\LUV\/SVRTR�U�RI^�UV^Tv>UV\/R�SVRI^7�MOQUV^

c�j�¡a\Hhm[�\ X�SVR)hmOmOU�H^VU�S]X�U�RIb hmZ �EX�PMOQR tD« X�OmO Z]�MkiP�RTS]^�S]R
¢HSVRI^�RIZ>UiUV\/R)XIq�RTS]X@£�R�UV\HSVc���£�\�¢+�HU hmZ

�6P+¢M^�X�[]\HhQRTq�RIb?j8c�S�RIX�[]\ �H^�RTS&�¤ �	Z �RI^�U t�v�X�O3O��H^VRTS]^�^�RIZHb ��¬ f ,Mc�¡a^
¤ �	Z UV\Hh3^ [TX�^�R�v

P�c�UV\Kp �{e'X�ZHb �{W �{e _ �D¢HS]c@q{hmb/R�UV\HR S]R��]�HhmSVRIb�bHh¦�4RTSVRIZ>UVhmX�UVhQc�Z vu¡a\HhmOmR�e�e�e ¢HS]c@q{hmb/RI^)X

bHh/��RTSVRIZ>UVhmX�UVhQc�Z UV\HX�U hm^ RTq�RIZ \Hh¦£�\HRTS UV\HX�Z UV\/Rnc�Z/R)[`c�SVSVRI^:¢�c�ZHbMhmZ�£�U�c5UV\HRn^V\HX�SVRI^ X�^V^VhU£�Z/RIb

U�c�UV\/R��H^�RTS]^
¤ �	Z �ARI^�U � v#¡YR \MXIq�Rnc�ZHRn��¬ f ,Hc�¡ c�j��H^�RTSnt [`c�ky¢�RTUVhmZ�£�¡ahmUV\ p�e�f ,Hc�¡�^

} � ���1�M�����Y� � �V������
9�����<���	�4���I�@�4�1��������
����1�M�����Y��� �V��� ��
��<�������	
T��������� �d���<�M�1�1� ��� ������� ������� ��� ����� �E���1� ���@���1�]�����
} � �E�]���E�����V� % ��� ���<���<��������
I�����������Y� � �V������
1���<���1��� ~*) �3���@��������
�������
I���	
1������
���% � 3 ��� � � �<�������

|{t
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| t ��¬ f t�v � � vmt � v �
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hmZ�£Y�H^�RTS]^ ^�RIZMb�X�UdX \Mh¦£�\/RTS S]X�U�R�UV\HX�Z�UV\/R
¥�^V\/c��MOmb « [`c�kK¢MX�SVR bHhm^][
�H^V^VhQc�Z hmZ �+RI[`UVhQc�Z � ¤ � ¤ � �¤
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b/c�klX�hmZ)Z/RTU�¡ c�SVg)U�c4¢�c�OQc4£4¥�¡�hQUV\nUV\HR�P�c�U�UVOQRIZHRI[Vg O3hmZ/glhmZ UV\/R�^�RI[`c�ZHb�b/c�knX�hmZ « ^VRTR 
EhU£��/SVR�w �

hmZ�UV\Hh3^a^V[`RIZHX�S�hQc/vMUV\/R P�c�U�UVOQRIZ/RI[Vg6O3hmZ/g{^d\HX�^�Xn[TX@¢MX�[ThQU�¥6c�jdt � ��P8¢M^Iv X�ZHb"v4X�^aP�RTj-c�SVR�v��M^�RTS �
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�{hmZM[`R�e�e�e b/c+RI^nZHc�UK¢HSVc<q+hmbHR¨¢MSVc4¢�RTSnhm^�c�OmX�UVhmc�Z hmZ UV\/R6hmZ>U�S]X1x�b/c�knX�hmZ [TX�^�R�vv¡YR5\HX@q�R

Z/c�UnhmZM[TOU�Hb/RIb hQU hmZ UV\/R hmZ>U�RTS�x�b/c�klX�hmZ�^Vhmk|�HOmX�UVhQc�ZH^ X�ZMb c�ZHO¦¥ [`c�ky¢ X�SVR5p �{e X�ZHb �{W �{e|¤

�d\/R�^Vhmk|�HOmX�U�RIbnp �{e hmky¢MOQRIklRIZ�UV^L�H^�RTS X@£4£�SVR
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¢HSVc4¢�RTS�bHh/��RTSVRIZ>UVhmX�UVhQc�Z$b8�/RLU�c��H^VRTS X@£4£�SVR
£�X�UVhQc�ZQ¤ �{W �{e ¢HS]RI^�RTSVq�RI^�UV\/RLSVRIO3X�UVhQq�Rl^V\HX�SVRI^iX�^
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¢HU�RIbQ¤

�d\/R�¢MSVRI^�RIZ>U�RIb � ��
�'
 � � �)� 
�� �	� � ����	 �+	 
�"��� � � ���"�	� � � 
�� �����  ������� ��X�S][�\HhQU�RI[`U7�/SVR�jb�MO'&MOm^

X�OmO�c�jEUV\/RI^�RiZ/RTRIbM^dhmZ�Xl^V[TX�O3X�PMOQR�X�ZHb6^�U�S�X�h¦£�\�U�x�j-c�S7¡ X�S]bj¡ X¥��H^]hmZ�£ � 
�� � � � ����	 X�^abHh/��RTSVRIZ>UVh x

X�UVhQc�Zj¢MX�S�X�k RTU�RTS¤
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�d\/Rv¢HS]RI^�RIZ�U�RIb�������� X�S�[]\HhQU�RI[`U7�HSVRahm^�PMX�^VRIb c�ZK�H^�RTSVx�PMX�^�RIbLR ��RI[`UVhQq�RaPMX�ZMb�¡ahmb/UV\ ^V\HX�S]RI^

X�ZHb ¡ c�S]g+^�¡ahQUV\Hc��/U�g�RTR
¢ hmZ�£¨¢4RTSVx�,Hc�¡ c�Sp¢�RTS�x'�H^�RTS�^�UVX�U�RlX�U�UV\/RL[`c�SVRlZ/c{b/RI^
¤ ��^�^V\/c=¡aZ$hmZ

�+RI[`UVhQc�Znw+vG������� OQRIX�bH^�U�c Xp¡ RIhU£�\�U�RIb klX �{knhmZ j X�hQS�PMX�ZHb�¡�hmb/UV\LbHhm^�U�S�hQP+�/UVhQc�Z X�ZHb UV\HRTSVRTj8c�S]R

¢HSVc<q+hmbHRI^v¢HSVc4¢�RTS�U�S]X@©n[ h3^�c�OmX�UVhQc�Z�X�ZHb�bHh/��RTSVRIZ�UVh3X�UVhQc�ZQ¤

��Z �������ivHUV\/R ^V\HX�SVRI^ac�jEUV\HR��H^�RTS]^aSVR
¢HSVRI^VRIZ�UaXK¡ RIX�OQUV\5UV\HX�UdUV\HR{�H^�RTS�[`c�Z�U�S]X�[`UV^�¡ahmUV\HhmZ

Xlb/c�klX�h3Z6X�ZHb6UV\MX�Ua[TX�Z�P�R bHh3^�U�S]hQP+�HU�RIb)X�klc�Z�£ hQUV^u¢MX�[Vg�RTUV^�UV\/RTSVRTP!¥�¥+hmRIOmbHhmZ�£LUV\/RiR �4RI[`UVhQq�R

PMX�ZHb�¡�hmb/UV\ ^V\HX�SVRI^�UV\MX�U6U�S]XIq�RIO�¡ahQUV\ UV\HR�¢MX�[Vg�RTUV^
¤ � R P�RIOmhQRTq�R UV\MX�U�^VhmZH[`R$UV\Hh3^j¡ RIX�OmUV\

hm^nbMhQSVRI[`UVO¦¥ SVRIOmX�U�RIbKU�c XA�H^�RTS)hmZ UV\HX�U)b/c�klX�hmZ v hmU�¢HSVc<q+h3b/RI^nX�Z hmb/RIX�O�P X�^Vhm^lj-c�S�[]\HX�S7£�h3Z�£

^V[]\HRIk RI^
¤ �	Z X�bHbHhmUVhQc�Z"va^Vh3ZH[`R$UV\/R>¡ RIX�OQUV\ hm^�bHhm^�U�S]hmP+�/U�RIb�X�klc�Z�£ X�OmO�¢MX�[Vg�RTUV^�c�j Xl�H^VRTSIv

hmZHb/R
¢�RIZHbHRIZ�UVO¦¥ c�j�¡a\HX�U�¢MX�UV\H^)UV\/RI^�R ¢MX�[]g�RTUV^�j8c�OmOmc�¡ vdhQU)hm^�¡ RIOmOQx�^7�HhQU�RIb�j8c�S�[]\HX�S�£�hmZ�£ UV\/R

Z/RTU'¡Yc�SVg SVRI^Vc��/S][`RI^\�HUVhmOmh��TRIbLP!¥ hmZHbHhQq{hmb8�MX�O]�H^VRTS]^�hmZlX b/c�klX�hmZ3¤E�c c��/S g+Z/c=¡aOQRIb�£�R�v+Z/cic�UV\HRTS

^V[]\HRIk R j-c�SabHh/��RTSVRIZ>UVhmX�U�RIb6^�RTSVq{hm[`RI^�¢MSVc@q{hmb/RI^�^7�M[]\6XlZMX�U7�/S]X�O�PMX�^�Rij8c�Sa[�\HX�S7£�hmZ8£l^V[]\/RIklRI^
¤
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£�X�U�RZ¢MX�[]g�RTUV^?¡ahQUV\LbHh/��RTSVRIZ>UR ��RI[`UVhQq�R�PMX�ZMb�¡ahmb/UV\ ^V\HX�SVRI^�hmZ ^7�H[�\LX
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ª
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