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p/HF�¡mc1H�` n�S:c�c�TA\_p/S�FI\AC@E�^768T_HaFMQIS21�p¸HR^�F²N@P/E�PRQIS:TAH/��H/EGF�`�b F�¡LcdH���b�TAFM\_`�HR^�FM\_E�S�FIS:\_Q�H:?�®�H�p/H�� S:\AF76
c1C:b�Q¬p/HR^OS�c�c�T_\Ap3S�FM\_C@E]^�p/CmC@cdP/QIS5FI\A¤:H/^�6 T´Sp/C:�²��b]E�\_p/S�FI\AC@E `�H�N@Q�C@b�cdH¨H/^�FV`�H�¤@HREmb]Hµb�E»p/C@E]p/H/cLF
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T_HR^�H/EG¤@C|¡@HRQ �¨p���S:k¹b�HO`�H/^eFI\AE�S�F�S�\_QMH�^MP/c�S:QMPR�²HRE¹F76 p/HWk¹b�\wQMPR`�b�\AF�T_S © S:E�`�HWc�S�^M^IS�E¹FMHObLFI\_TA\_^�P/H:?
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c�QM\AE�p/\Ac1H�`�H��=C@E�pRFM\_C@E]E�H/��H/EGF�`�b��lQMC3Jm¡¸�e¥O�z��?

��H © b]F¨`�H��C@E ^eF�S:N:HaPRFIS:\AF�` n�\A�²c]T_P/��H/EGFMH/Q�b]E c�QMC3Jm¡ �e¥V�z�º^MC@b�^ ��Q�H/H 0��]® HRF¨c�b]\_^�`�H
T³n£\_EGFIPRN@QMHRQ �¸b�E�H²S:QMp���\AQMHRpRFIb]QMH²����� ^MP/pRb�QM\A^MPRH:?��ln�\A�²c�TAP/��H/EGF�S5FI\_C:E `�b»c�QMC3Jm¡{�e¥O��� E�P/pRH/^M^�\AFMH
b�E�H�\_��c�TAP/��H/EGF�S�FM\_C@EO`�bµc]QMC:FMCLpRC@T_H��e¥V�z� ¤LhOpRC:FIP���C:FMH�HRFQMC@bLFIH/b]Q/?mBDH/^\_��c�TAP/��H/EGF�S�FM\_C@E]^ ^MC:E¹F
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QIS:EGFMH�����  =��EG¡O�LC@b]QMp/HD��b�T�FI\Ap3S:^eFK¢oH/EVQMP�¤@PRT´S:EGF8^MH/^�c�Q�\_E�pR\_cdH3S:bLJ¬c�QMC © T_H/��H/^R?���C@b]^�c]QMP/^�H/EGFIC:E�^
c�S:QWT´S^�b�\AFMH�T}niS�QMp���\�FIH/p�FIb�Q�H²����� HRE `�P�F�S:\AT_T_S:EGF¬^MHR^OpRC@�²cdC@^MS:EGFI^VHRFV^MHR^�c�Q�\_E�pR\_cdH3S:bLJuS:c�cdC@Q�FM^/?
®�S:E�^ T_HDFMQMC@\A^M\_HR�²Hp���S:c]\AFIQ�H 6�E�C@b�^ `]P/p/Q�\A¤:C@E�^lT³n£\_��c�TAH/��H/EGF�S�FM\_C@EW`�b¨c]QMC:FMCLpRC@T_H§�e¥O�z� ¤Lh5¦ QMC@b]FMH/b�Q
k¹b�\wQMHRc�QMPR^MH/EGFMH�T´S¨^Mk¹b�HRT_H�FMFIHV^Mb]Q�T_S�kmb]H/T_TAHVS�HRbzT_\AH/bT}n�\A�²c�TAH/��H/EGF�S5FI\_C:Eµ`�b�c�QMC3Jm¡¸�e¥O���8? ®�S:E]^
T_Hak¹b�S5FIQM\AH/��Hap���S:c]\AFIQ�H 6 E]C@b�^�^McdP/pR\ 1�C@E]^�TAH/^�c]QM\_E]p/\_c�S:T_HR^ �=C@E�p�FI\_C:E�E�S:TA\AFIPR^�k¹b�H¸`�C@\�F�S:^�^Mb�Q�H/Q�T_H
c�QMC3Jm¡ �e¥V�z��? �wHap���S:c]\AFIQ�Ha` n�S:c�Q�H/^¨c�Q�C@c1C:^MHa`�HR^¨`�PRFIS:\_TA^�^�b�Q�^MC:E \_��c�T_PR�²HRE¹FIS�FI\AC@E ?�jlE 1�E 6 T_H
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b�E�\Ap3S:^eF=6 © QMC@S:`�p3S�^�F§HRF���b�TAFM\_p3S�^�F3?@��H�c�QM\AE�p/\Ac1H�`�H�T³n£b�E�\Ap3S:^eF§HR^�FD` n�HREG¤@C|¡@HRQ�`�H/^§c�S:k¹b�HRFM^D��� �Ob]E
QMPRp/H/cLFIH/b]Q�b�E�\Akmb]H:? BDH/cdH/E�`�S�E¹F�T_H © QMC@S:`�p3S�^�F�pRC@E�^�\_^�FMH ��`�\ �1b�^MHRQ�b�E]Hµ\_E��=C@QM�²S�FI\AC@E ��FMC@b�^VT_H/^
C@QM`]\_E�S�FMH/b�Q�^8`]b¨QMP/^�H3S:bo?53�b�S:EGF�S:b���b�TAFM\_p/S:^�F76|\_Tmc1HRQM��HRF8` n�HREG¤@C|¡@HRQ§`�HR^ `�C@E]E�P/HR^ ��b�E¨N@Q�C@b�cdHD`�H
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S:`�Q�H/^M^�H/^·b�E�\Ap3S:^eF=6�TAH/^�S:`�Q�H/^�^MH/^·��b�T�FI\Ap3S:^eF�HRF·T_HR^�S:`�Q�H/^M^�H/^ © QMC@S:`�p3S�^�F3? �wHR^�S�`�QMHR^M^MHWb�E]\_p3S�^�F·c1HRQe¦
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QMPR^MH3S�b ? BD��S:k¹b�Hac�S:k¹b�H�F¨H/EG¤:C<¡:P¸S3¤@H/pµb�E�HaS�`�QMHR^M^MH © QMCGS:`]p3S:^eF�HR^�F¨Q�H
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S:`�Q�H/^M^�H/^·`�HWN@QMC:b�c1H¬��b�TAFM\_p3S�^�F�^�C@EGF·`�HWp/T´S�^M^MHV®�? jlE¸E�C:FIS�FI\AC@E`�PRp/\_�²S:TAH 6]HRT_TAH/^�^MC:E¹F�pRC@��c�QM\A^MH/^
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FIHRb�Q�b�E�\_k¹b�H�?m�8H/E]`�S:EGF�`�HR^DS�E�E�P/HR^76mp/H���CL`�H�`�H·p/C:�²��b]E�\_p/S�FI\AC@E¨SWPRFIP·^MbL¶²^MS:EGF�`�S�E�^§��EGFMH/QME]HRF3?
BDH/cdH/E�`�S:EGF=6]T}niS�b�N@��H/EGF�S�FM\_C@E¨`]bµFIQMS21�p���b�TAFM\_��P/`�\_S¨ }S:b]`�\_C��<¤L\A`�P/CG¢l��b�TAFM\_`�HR^�FI\AE�S�FIS:\_Q�H�S:bapRC@b�QM^
`�H�T_SO`�HRQME�\A�/Q�H�`�P/pRH/E�\AH¬S:b�E]^M\ok¹b�H�T´SON:QIS:E�`]H�p/C@E]^MC@���µS5FI\_C:E²`�HR^ ��bLJaS:b�`]\_C�H�F�¤m\_`�PRC�H/EaFMH/Q��²H
`�H © S:E]`�H�c�S:^�^IS:EGFIH�� S:\�F k¹b�H�T³n£b]FM\_T_\A^IS�FM\_C@EW`�H�T}n�b�E]\_p3S�^�F cdC@b�QlpRH�N@H/E]QMH�` n�S:c�c�TA\_p3S5FI\_C:E�^8\AE�`�b�\�Flb�E�H
^Mb�Q�p���S:Q�N@H�`�baQ�P/^�H3S:b ?]�wH���CL`��RT_H���b�T�FI\Ap3S:^eFDS�S:\_E�^�\ PRFIP�c�QMC:c1C@^�P�c�S�Q�®�HRH/QM\AE�N¨S21�Ea`�H�Q�P/^�C@b�`�Q�H
p/H·c�QMC © T_�R�²H�?¹��SVp/C@����b�E]\_p3S5FI\_C:E¨��b�\_T�FI\Ap3S:^eFlH�1H/p�FIb�H�T_S�FIQIS�E�^M��\_^�^M\_C:E²` n£b�E²`�S�F�S�N@QIS:����H���� �
b�E¨N@Q�C@b�cdH�`�H � S 	/C:E¨c1HRQ4�=C@Q��µS:EGFMH:?@jlE�H�1HRF76@T_HDc�QM\AE�p/\Ac1H§`�b���b�TAFM\_p/S:^�F H/^�F�`]H�QMH/cdC@b�^�^MHRQ§S�b¨c�T_b�^
F�S:Q�`µT}n�\AE�PR¤m\AFIS © TAH�`�b�c�TA\_p3S5FI\_C:E�`]H/^D`�S�F�S:N:QIS:���²HR^����8?m�8C@b]QDp/H � S:\_Q�H 6Gb�E]H�^MHRb�T_H�p/C@c]\_H·`�H�p���S�kmb]H
`�S�FIS:N@QIS��²��H�FIQMS:E�^�\AFIH¨HREGFIQMH�T_HR^W`�\ �1P/Q�H/EGFI^VQMC@bLFIH/b]QM^VHRFVT´S`�b�c]T_\_p/S�FI\AC@Eu`�HR^O`�S5F�S:N@QMS:���²HR^¬H/^�F
c�QM\A^MH�H/E�p���S�QMN@H�c�S:QµTAH/^²QMC@b]FMH/b�Q�^aH/bmJm¦ �*;R�²HR^u "1�N@b�Q�HuYL?��<¢�?§�wHz��b]TAFI\Ap3S:^eF�c1HRQM��HRFa`]C@E�pzb]E
QMC@bLF�S:N@HOHR¶�p3S�p/H�`�S�E�^�T_HOp3S:^�` n�b]E�H�p/C:�²��b]E�\_p/S�FI\AC@E�`]H�N@QMC:b�c1HOH/EuQ�P/`�b�\A^IS:EGF�P/E�C@Q��²PR�²HREGF�T´S
p���S:Q�N@HW`�b�Q�P/^�H3S:b�HRF·T_HR^�`�P/T_S:\_^�`]HWFMQIS:E]^M��\_^M^�\_C@Eo?
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�DH © ?L��SVp/C@����b�E]\_p3S5FI\_C:E���b�TAFM\_p3S�^�F�^MH © S:^�H�^Mb]QDT_H���CL`]�/T_H�`�H�QMP �=P/QMHRE�p/H����*��b�TAFM\_p3S�^�Fk¹b�\1^�H/QMS
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`�Hac�Q�C:FICmp/C:T_H/^�`�b �²Cm`��/TAH �·B�� ������?l�wH��b�TAFM\_p/S:^�F�H/^�F © S:^MP^�b�Q�T_Hµp/C@E�pRH/c]F�`�HµN@QMC@b]c1HR^/?��·E
N@QMC:b�c1H�H/^�FWb]EuH/E�^�H/� © TAH¨`�H¨^�FIS�FI\AC@E�^�`]C@EGF¬T_H�E]C@� © Q�H�¤�S:QM\AH�`�H	�/PRQMC �aT}n�\AE 1�E�\}?d��T E niSS�b�p/b�E]H
© C:QME�H�c��G¡L^�\_k¹b�HWC@baN:P/C@N@QMS:c���\Ak¹b�H:?]��SOp/C@��c1C:^M\AFM\_C@E²` n£b�EN@QMC:b�c1H�H/^�F�`]¡mE�S:��\_k¹b�H 6Lb�E�H�^eF�S�FM\_C@E
c1HRb]F ��C@\_E�`]QMH�b�E N@Q�C@b�cdH²C:b k¹b�\AF�FIH/QVb�EvN@QMC@b]c1H ��FMC@b]FO�²C@��H/EGF/?
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`�H/^D`�C@E�E�PRH/^ ��b]EN@QMC@b]c1H�^MS:E�^�HRE � S:\_Q�H�c�S�Q�FI\AH:?¹��ToHKJL^M\AFMH�`�HR^�N@QMC@b]c1HR^�c1HRQM�²S:E�HRE¹FM^76L` niS�`�QMHR^M^MHR^
© \_HRE¨p/C@E]Emb]H/^76Gk¹b�\�cdH/bL¤@H/EGF§S3¤@C@\AQlb�E�E�C@� © QMH�`�H���H/� © QMHR^lCLpRp3S:^�\_C@E�E]H/T_TAH/��H/EGF E¹b�T}?G� S�Q p/C@EGFMQMH 6
` n�S:b]FIQ�H/^·N@QMC:b�c1HR^�^�C@EGF�FMH/��c1C:QIS:\AQMH/^�H�F�cdC@^�^M�/`]H/EGF�`�HR^�S:`]QMH/^�^MHR^�S:TAT_C@b�PRH/^�`]¡mE�S:��\_k¹b�HR�²HREGF�k¹b�\
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CLHRb]¤mQMH�T_H��²Cm`��RT_H����º��b�T�FI\_p/S:^�F/?8BDH/^�c]QMC:FMCLpRC@T_HR^O^�C@EGF�C@Q�NGS:E�\A^MPR^OHRE p/C@b]p���H/^�H�F�^�C@EGF�`�PRp/Q�\AFI^
`�S:E�^�T_S 1�N@b�Q�H�Ym?ZYL?
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Applications multicast

IGMP

UDP

IP

LAN Ethernet
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N@�/Q�H/EGF=6�p�n�HR^�F·�e¥V�z�  =��E¹FMH/Q�E�HRF�¥WQ�C@b�c��zS:E�S:N@H/��H/EGF·�lQMC�FICmp/C@T´¢�?��wH�FMQMC@\A^M\_�R�²H�E�\A¤:H3S:b¸p/C:E¹FM\_HRE¹F
T_HR^8c�Q�C:FICmp/C:T_H/^�`�H§QMC@bLF�S:N@Hk¹b�\m`�P 1�E]\_^M^�H/EGFlTAH/^��²PRp3S:E�\A^M��H/^�HRF8T_HR^ ^�FMQMb�p�FIb�Q�H/^8^Mb�\�¤:S�E¹F T_HR^Mk¹b�H/TA^8C:E
c�QMC:c�S:N@H�T_HR^�c�S:k¹b�HRFM^D��b]TAFI\Ap3S:^eF �WFMQIS3¤@HRQM^§T_H/^�Q�P/^MH/S:bLJ1?L��HR^§Q�C@b]FMH/b�Q�^§^Rn�HRp���S:E�N@HREGF�`�H/^��H/^M^MS:N@HR^
T³n£b�E¨S3¤@HRp�T³n�S:b]FIQ�H�^MHRT_C@E¨b]E¨c�QMC:FMCLpRC@T_H§`�H�QMC:b]F�S:N:H�c1C:b�Q p/C:E�^�FMQMb�\AQMH�b�E�S:Q © QMHD`�H�`�\ �1b�^�\_C@E�Q�H/TA\´S:EGF
FIC@b]^¨T_H/^¨� �:FIHR^/?��8C:b�Q¨p/C@E]^�FIQ�b�\_Q�HT_HR^�S:Q © Q�H/^�`�H`�\��ob]^M\_C:E�6 pRH/^�c�QMC:FMCLpRC@T_HR^�b]FM\_T_\A^MHRE¹F�c�T_b]^M\_HRb�QM^
FIHRp���E�\_k¹b�HR^ k¹b n£C@E�cdH/b]F8p/T_S:^M^�H/Q HRE�`�HRbLJON@QMC@b]c1HR^/«5T_H/^�FIHRp���E�\Akmb]H/^ © S�^MP/HR^ ^Mb]Q T_HR^ S�Q © Q�H/^ c�S:Q�FIS:N@P/^
HRF²p/HRT_T_HR^ © S:^MPRH/^a^�b�QµT_Sv^MC:b�QMpRH:?§®�HzE�C:� © QMHRbLJ*c�QMC�FICmp/C@TAH/^�`�HzQ�C@b]F�S�N@H�HKJL\_^�FMH/EGFaH�Fa`�\��o�RQMHRE¹F
c�QM\AE�p/\Ac�S:TAH/��H/EGF·c�S:Q·T_HOF�¡mcdH�` n�S:Q © QMH�`]H�`�\��ob�^�\_C@E�p/C@E]^�FIQ�b�\AF��d���� ��� ���eBD��� ��6w�l�e�¸¦�� -�B���6
�l�e�¸¦e��� 6 ���e�¦e���¸¦ ��j � 6d�l�e�¸¦�®¬�"!³?
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^MC@b]QMp/HW`�\�¤@HRQMN@HRE¹F76 �²H�F � ��C:b�Q�^MC@E�H/EGFMQMP/H�?

� �
	 � 1:!�� ��4 � & � �0& 4 � 351 �����$'& � $ 	 1:& ��� �

T³n�S:QMp���\�FIHRpRFIb]QMH ����� S:\_E�^�\�c�Q�P/^MHREGFIP/H»^MC:b �oQ�Hu`�Huc�TAb�^M\AH/b�Q�^ac�QMC:� © T_�R�²HR^a`�Hu`�PRc�T_C:\_H/��H/EGF
`�C@EGF�H/^�^MHRE�^M\AH/T_TAH/��H/EGFw«
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®�S:E�^¸T_HR^¸p3S:^¸C� T³n�S:`�Q�H/^�^MH{`�H{T´S ^MC:b�QMpRH»HR^�F © \_HRE p/C@E�E¹b�H � T³n�S3¤:S�E�p/Huc�S�Q�TAHuQMPRp/H/cLFIH/b]Q
��C@\_N:E�S:EGFlb�E�N@Q�C@b�cdH 6GHRF�k¹b�S�E�`²T}niS�Q © Q�H�`�H�c�T_b�^lpRC@b�Q�^p��]H/�²S:\_E����/E�S:EGF �¬T´S�^�C@b�Q�p/H�H/^eF§TAH��²Cm`�H
`�H�Q�H/`�\AQMHRpRFI\AC@E c�Q�P �=PRQMP 61T_HR^�FIHRp���E�\Akmb]H/^¬` n�S:Q © QMH�c�S:Q�FIS:N@P�H�F¬T_HR^���H/pRE�\_^��²HR^�`�H�� �]®�� E�H�^MC:E¹F
c�S:^�E�HRp/HR^M^IS�\_QMHR^/?



��� �����/�8�·��� �����
� ��	������ � �8�w��� � �¬��� ����� YL�

�������!� $'� ������	 ��	 ��)�� � � )�� 	 ��� � ����� �

®�S:E�^·T_HW��CL`��RT_HW`�HV^MHRQ�¤m\_pRHO����� 6 b�EzQ�P/pRH/c]FMH/b�Q�E�HOcdH/bLF�c�S�^�\AE�`�\_k¹b�HRQ�`�HOk¹b�HRT_TAH/^·^MC@b�Q�p/HR^
^McdP/pR\ 1�k¹b�HR^�\AT·¤:C@b�`�QMS:\AFaQMH/pRHR¤:C@\_QTAHzFIQMS21�p ��b]TAFI\Ap3S:^eFak¹b�S:E]` \AT ��C@\AEGFab�E N@Q�C@b�cdH `�C@E�E]P:? �·E
QMPRp/H/cLFIH/b]Q¨QMH/pRHR¤mQISu`�C:E�pµFIC:b]FIHR^�T_HR^�`�C@E�E]P/H/^¨HREG¤@C|¡@PRH/^ ��b�E N@QMC@b]c1H²��b�TAFM\_p/S:^�FO`�b�k¹b�HRT�\_TH/^�F
�²HR� © Q�H¬c�S:Q�E n£\_��c1C:Q�FIH�kmb]H/T_TAH¬^MC@b]QMp/H�?
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��n�S:TAT_Cmp3S�FM\_C@E¨` n�S:`�Q�H/^�^MH¬H/^eF�b�Eµ`�H/^�c]T_b�^§N@QIS:E]`�^D`�P 1�^�cdC@^MPR^�S:bµ`�P/c�TAC@\_HR�²HREGFD` n£�¬�]�v?�BDH�FMFMH
S:QMp��]\AFIHRpRFMb�QMHV��b�T�FI\_p/S:^�F·E�H �=C@b�Q�E�\AF·c�S:^·`�HO^MC@TAb]FI\AC@E�`]H/c�TAC<¡@S © TAHOcdC@b�Q·H/��c1PRp���H/Q�`�H/^�p/C@TAT_\A^M\_C:E�^
` n�S:`�QMHR^M^�H/^�H/EGFIQ�H�`]H/^�S:c�c�TA\_p/S�FI\AC@E�^V��b�TAFM\_c�TAH/^R? BDH¸c�Q�C © T_��HaHR^�F�c�TAb�^¨^MPRQM\_HRbLJ cdC@b�Q¨��� ¤m�{kmb]H
c1C:b�Q���� ¤]X�c�b�\A^Mk¹b�HVT_H�E]C@� © Q�HV`oniS:`]QMH/^�^MHR^���b�T�FI\Ap3S:^eF�H/^eF�c]T_b�^�cdHRFM\AF�cdC@b�Q���� ¤m��?
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®�S:E�^�p/Hp���S:c�\�FIQ�H 6<E�C@b�^8S3¤@C@E]^ H/^�^IS3¡@P§`�Hc�QMPR^MH/EGFMH/Q T}niS:Q�p���\AFMH/p�FIb�Q�HD��b�TAFM\_p3S�^�F�p/C@b]QIS:EGFIH�¬�]�

  ��E¹¡�^MC@b�Q�p/H���b�T�FI\Ap3S:^eFK¢�?/jlEOc�S�Q�FI\Ap/b�TA\_HRQ76/E]C@b�^�S3¤@C@E�^�`�P�F�S:\AT_TAP T_HR^w`�H/bLJV��P/p/S:E�\A^M��H/^wcdH/QM��HRF�F�S:EGF
T´S�pRC@�²��b�E�\_p/S�FI\AC@E¬��b�T�FI\Ap3S:^eF=6 ��^IS3¤:C@\_Q «<�e¥V�z�zH�F �l�e�¸¦����v?5�wH§c]QMH/��\_HRQwc1C:b�Q�N@P/Q�H/Q�T_HR^�N:QMC@b�cdH/^
`�S:E�^lb]E¨QMP/^�H3S:b�T_Cmp3S�TLH�F�T_H�^�H/p/C:E�`²cdC@b�Q S:^M^�b�QMHRQlT_H�Q�C@b]F�S�N@H���b�T�FI\Ap3S:^eF3?5��\_E]^M\ 6�C@E¨cdH/b]F�pRC@E�p/TAb�QMH
k¹b�H 6�`�S:E�^ b]E�H�S:QMp��]\AFIHRpRFMb�QMH������ 6�b�E¨p/TA\_H/EGF c1HRb]Fl^MHRb�T_HR�²HREGFl\_E�`]\_k¹b�H/Q8^MC@E¨\AEGFIP/Q ;RF ��b�E¨N@QMC:b�c1H
H/EGFI\AH/Q�`�H·QMPRp/H/cLFIH/b]QM^DH�FQMH
	RC@\AF`�HR^§`]C@E�E�PRH/^DHREG¤@C|¡@PRH/^ �Wp/H·N@QMC@b]c1H�`�H·E n£\_��c1C@QeFIH�k¹b�HRT_TAH·^�C@b�Q�p/H:?
BDHRF�S:^�c1HRpRF=6�k¹b�\wpRC@QMQ�H/^�c1C@E]`zS:b¸`�P � S:b]F��²S ��H/b]Q�` n������ 6 ^MHRQIS�QMPR^MC@TAb�`�S:E�^�T³n�S:QMp��]\AFIHRpRFMb�QMHV���]�
 ³�LC:b�QMpRHV^�c1HRp/H 1�p���b�TAFM\_p3S5FK¢§k¹b�\�^MHRQIS�c�QMPR^MHRE¹FMP/HV`�S:E�^·T_H�p���S:c�\�FIQMHW^�b�\A¤�S:EGF3?
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��C@b�^S3¤@C:E�^DS © C@bLFI\�`�S�E�^§TAH�p���S:c�\�FIQ�H·c]QMP/pRP/`�HREGF �WT´S���\_^�H�H/E�PR¤m\_`�HRE�p/H�`�b�c�QM\AE�p/\Ac�S:T]`]P � S:b]F

`�H�T}niS�QMp���\AQMH/p�FIb�Q�H������v? ®�S:E�^�pRH���CL`��RT_H96db]Eup/T_\AH/EGF�c1HRb]F�HKJ]c]QM\_��H/Q�^MC@Ez\_EGFIPRQ<;RF �²QMHRp/H�¤@C@\AQ�T_H
FIQMS21�p���b�T�FI\Ap3S:^eF `�PR^�FI\AE�P �¬b�E�N@QMC@b]c1H96@�µS�\_Tm\_T�HR^�F�C © TA\_N@PD`�H�QMHRp/HR¤:C@\_Q�TAH/^l`�C@E]E�P/HR^HREG¤@C|¡@PRH/^ �¬p/H
N@QMC:b�c1HD`�H�E n�\A�²cdC@QeFIH�k¹b�HRT_T_HD^MC@b�Q�p/H�?G��T�E niS¬c�S�^lT´S�cdC@^M^�\ © \AT_\AFMPD`�H�p��]C@\_^�Qlb�E�H�^MC@b]QMp/H�c�S�Q�FI\Ap/b�TA\_�RQMH
`�HDT_S:k¹b�H/TAT_Hl\ATmQ�H
	RC@\AF8T_HR^8`�C:E�E�P/HR^/?:®�H/^ FMQIS3¤�S:bLJOQMPRp/HRE¹FM^ `�S:E]^ T_H`�C@�²S:\AE�H�`�b�QMC:b]F�S:N:H§��b]TAFI\Ac1C:\_EGF
¤m\_^IS�E¹F � QMP/^�C@b�`�Q�H¸p/Hc�Q�C © T_�R�²H²C@EGF¨cdH/QM��\_^�T´Sz`�P 1�E�\�FI\_C:E ` n£b�E E�C@b]¤:H3S:b �²Cm`��RT_Hµ`]Ha^MHRQ�¤m\_pRH
��b�T�FI\_p/S:^�FVcdC@\_EGF �z��b�T�FI\Ac1C@\AEGFw«������  }�LC@b�Q�p/Hµ^�c1HRp/H 1�p¸��b�TAFM\_p/S:^�F�¢�?�BDHRF�FIHS�c�c�QMCmp���Hac]QMC@cdC@^MH
b�E�H¸^M\A�²c]T_\ 1�p3S�FM\_C@E H�F�b�E�H�S:�²PRT_\AC@QIS�FM\_C@Ev`�b+^�H/Qe¤L\Ap/H���b�T�FI\_p/S:^�F¨S:pRFMb�H/T��¬�]�v?j�TAT_HcdH/Q��²H�F �
b�E»� �:FIH�`�H�^McdP/pR\ 1�HRQ76�H/E»c�TAb�^W`�b N@Q�C@b�cdH 6wb�E]H�TA\_^eFIH¨`�H�^MC@b]QMp/HR^O`]H/T´S�kmb]H/T_TAH 6w\AT `�P/^�\_Q�H�C:bvE�C:E
QMHRp/HR¤:C@\_Q�TAH�FIQIS 1�p¬��b�T�FI\_p/S:^�F/?

®�S:E�^�pRH�p���S:c]\AFIQ�H 6 ��C@b]^�c�Q�P/^MHREGFIC@E�^¬HREuc�QMHR�²\AH/Q·T_\AH/bzTAH/^�c�QM\AE�p/\Ac1H/S:bLJ�S:c�cdC@QeFI^�`]H�T³n�S:QMp��]\�¦
FIHRpRFIb]QMHW���]�v?�jlE�^�b�\AFMH 6]E]C@b�^�`�P�F�S:\AT_TAC@E�^�T_H�c�QM\AE�p/\Ac�S:T p/C@��cdC@^IS:EGFD`�H�p/H�FMFMHWS:QMp���\�FIHRpRFIb]QMH�k¹b�\oH/^�F
T´S�FMQMC@\A^M\_�R�²H�¤@H/Q�^M\AC@E�`]b�c�Q�C:FICmp/C:T_H��e¥V�z�8?
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��HO�²Cm`��RT_HV`�H�^MHRQ�¤m\_pRH������ `]P 1�E�\�F�b�Eup/S:E�S:T�\_`]H/EGFI\ 1�P�c�S�Q�b�E�H�c�S:\_Q�Ha }� 6i¥O¢�C �{�zH/^eF¬b�E�H

S:`�Q�H/^M^�H�`�H�^�C@b�QMpRH�HRF¥ H/^eFlb�E�H�S:`]QMH/^�^MH�`�HD`�H/^eFI\_E�S�FI\AC@E������»?G�wH/^ Q�H/p/HRc]FIHRb�QM^�cdH/b]¤:H/EGFQMHRp/HR¤:C@\_Q
T_H�FMQIS21�p�`]b²N@Q�C@b�cdH�¥�c�QMC|¤:H/E�S:EGF§`�H�T´S¬^MC:b�QMpRH��¨H/E�^/n�S:`��]P/QIS�E¹FDS:b�p3S�E�S:T� ³� 6Z¥V¢�?¹�wH/^S:`]��P/^�\_C@E�^
`�H/^V��H/� © Q�H/^OS:bLJ»N@Q�C@b�cdH/^W��b�T�FI\Ap3S:^eFW^MC@EGFON@P/Q�P/H/^Oc�S:^V`�H/^Oc�QMC�FICmp/C@TAH/^¬p3S�c�S © TAH/^V` niS�^M^Mb]QMH/QOT_H
1�TAFMQIS:N:H�`]Hz^MC:b�QMpRH/^µFMH/T_^�k¹b�H �e¥V�z� ¤Lh�  cdC@b�Q���� ¤L�G¢�C@b ����®·¤�Y+  cdC@b�Qµ��� ¤LXG¢K?§��\_E�^�\ 6lp/H�FMFMH
S:QMp��]\AFIHRpRFMb�QMH¬C �1QMH�T_H/^�cdC@^�^M\ © \_TAFM^D`�H 1�TAFIQMS:N@H�`]H¬^MC@b�Q�p/HWk¹b�\,�=C@EGF�k¹b n£b�E�QMP/pRH/c]FMH/b�Q�cdH/b]F�`]P/p/\A`�H/Q
`�H·QMH/pRHR¤:C@\_Q§T_H�FIQMS21�p·` n�b]E�H�^�C@b�QMpRH�^�c1PRp/\ 1�kmb]H�C@b²`�H�FMC@b�^^IS:b � b�E�H�^�C@b�Q�p/H�^�c1PRp/\ 1�k¹b�H:?]�LH/b]T_^T_H/^
S:Q © QMH/^ © S�^MP/^�H�F�HRE�QIS�p/\_E]P/^·S�T_S�^MC@b]QMp/HV^MC:E¹F·E�PRp/HR^M^IS�\_QMHR^�cdC@b�Q�\A�²c]T_P/��H/EGFMH/Q�pRHV��Cm`��/TAH:?

��H·��CL`��RT_H�`�H�^MH/Qe¤m\_p/H������ Q�P/^�C@b�`µFMC@b�^DTAH/^c�QMC © T_�R�²HR^`]H�`�PRc�T_C@\AH/��H/EGF`�P/pRQM\�FI^Dc]QMP/pRP/`�HR��¦
�²HREGFw«

� ���]� C �oQ�H§b]E�HD^�C@T_b]FM\_C@EVP/TAP/NGS�E¹FMH�S:bOc�QMC © T_�R�²H`�HDpRC@EGFIQ �@T_H` n�S:p/pR�/^/? 3�b�S:E�`�b]E�QMPRp/H/cLFIH/b]Q
^RniS:`]��P/Q�H �¸b�E»p3S:E�S�T· ³� 6i¥O¢ 6 \_T E�H�QMH
	RC@\AFWc]T_b�^Wk¹b�H�T_HR^V`]C@E�E�PRH/^VH/EG¤@C|¡@PRH/^�c�S:QWT´Sa^MC:b�QMpRH
�1?LjlEaQMH�¤�S:E�p���H96]`�S:E]^DT_H���CL`]�/T_H������ 6]Eon�\A�²cdC@Q�FMH�k¹b�H/T1P/��HRFMFMH/b�QcdH/b]F§FIQIS�E�^M��HRF�FIQMH·`�HR^
`�C:E�E�P/HR^ ��b�E�N@QMC:b�c1H¬��b�TAFM\_p3S�^�F3?

� ���]�¯`�P 1�E�\AF�`]H/^·p3S:E�S�bLJ�`�P/cdH/E]`�S:EGF�`]HVT_S�^MC@b]QMp/H96 p:n£H/^�F ��`�\_Q�H¬kmb]HOTAH¬p3S:E�S�T ³�1��6]N¹¢�H/^�F
`�\A^�FM\_E�p�F `�b�p/S:E�S:T  ³��Y 6�N¹¢ 6�C ���1��H�F��Y�^�C@EGFl`�H/^ S:`�QMHR^M^�H/^l`�H�^�C@b�Q�p/H 6:HRF�¥�H/^eFlb�E�H�S:`�QMHR^M^�H
`�H²`�H/^eFI\AE�S�FI\AC@E �]���v? BDH/p/\§PR¤m\AFMHµTAH²c�Q�C © TA�/��H�`]HµT³n�S:TAT_Cmp3S�FM\_C@E N:T_C © S�T_H�`�H/^�S:`�Q�H/^M^�H/^¨`�H
`�HR^�FM\_E�S�FM\_C@E��]���fH�F�QMHRE�`²p���S:k¹b�H�^�C@b�Q�p/H�\_E�`]P/cdH/E�`�S��²��H/EGFlQ�H/^McdC@E�^MS © TAH·`]H�QMP/^�C@b�`�Q�H�T_H/^
pRC@T_TA\_^M\AC@E�^§` niS�`�QMHR^M^MHOc1C:b�Q�T_HR^�`�\A¤:H/QM^·p3S�E�S:bLJ¸k¹b n£H/TAT_H¬pRQMP/H�?

� ���]�f��HRFlHRE�CLHRb]¤mQMH�^MHRb�T_HR�²HRE¹F�TAH/^lS�Q © Q�H/^�`�H�`�\��ob�^�\_C@E�QMH/T_S�FI\ �=^ �¬T´S�^MC@b�Q�p/H�?mBDH/p/\�PRT_\A�²\AE�H
TAH © H/^�C@\_E�H/E²\_E �=QMS:^�FMQMb�p�FIb�Q�H�cdC@b�Q�TAH/^S:Q © QMH/^c�S:QeF�S:N:P/^/?¹�8S:Qp/C@E�^�H/k¹b�HRE¹F76]cdC@b�Q�T´S¬^�b�\AFMH�`�H
c�Q�C:FICmp/C:T_H/^��e¥V�z� �:�l�e�¸¦e�]� �@� �]®��:65E�\GT_HR^�FMH/p���E]\_k¹b�H/^8` n�S:Q © Q�H�c�S:Q�FIS:N@P�HRF�H�F8`]H§cdC@\_EGF�`�H
Q�H/E�`�H �D¤@C:b�^765E�\mT_H�c�QMC�FICmp/C@TAHD�z�]®��{^MC@EGF HKJL\_N@PR^/?<��\AE�^M\¹T´S�p/C:�²c�TAH�JL\AFMP�`�HDT}n�\AE �=QIS:^eFIQ�b�pRFMb�QMH
`�HWQ�C@b]F�S�N@HW��b�TAFM\_p/S:^�F�cdC@b�Q·�]����HR^�F © S:\A^M^�P/H:?

� �wH/^·S:c]c�T_\Ap3S�FM\_C@E�^cdC@\_EGF�¦ �5¦���b�TAFM\_cdC@\_EGFI^ FMH/TAT_H/^Dkmb]HVT_S�FIPRT_PR¤m\A^M\_C:Ea^Mb�Q���EGFMH/QME]HRF·`�C@��\_E�HRQMC@EGF
T}n�HR^Mc�S:pRHW`�H/^·S:c�c]T_\_p/S�FI\AC@E�^§��b�TAFM\_p/S:^�F�^�b�Q���EGFIHRQME�H�F�`�S�E�^�T_H�c�Q�CLp��]HOS3¤:H/E�\AQ/? �wH¬�²Cm`��RT_H�`�H
���]�¯H/^eF·c�S:Q4� S�\AFIHR�²HREGF�S:c�c�Q�C@c�Q�\_P �¨`�H¬FIHRT_T_HR^�S:c�c�TA\_p/S�FI\AC@E�^/?
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®�S:E�^VT´Sa¤@HRQM^�\_C@E h 6�kmb]\HR^�FOH/E�pRC@QMH�H/Evc���S:^�Hµ`�H�^McdP/pR\ 1�p/S�FI\AC@E�6wTAH¨c�QMC:FMCLpRC@T_H��e¥V�z�&S¸PRFIP
H/E�Q�\_p���\�S3¤:H/pV`�H/^���H/^M^MS:N@HR^·^�c1PRp/\ 1�k¹b�H/^�S:bLJ¸^�C@b�QMpRH/^R? �·E�� �:FIH¬cdH/b]F·^�c1PRp/\ 1�H/Q�`�HWk¹b�H/TAT_H¬^MC:b�QMpRH
\_T�^�C@b���S�\AFIH�QMHRp/H�¤@C@\AQ²TAH¸FMQIS21�p��3¥¬QMC:b�cL¦e�mC@b�QMpRH -·HRc1C@QeF �96lH�Fµ`]Hzk¹b�H/TAT_H¸^MC:b�QMpRHz\_TDE�Hz^�C@b���S:\�FIH
c�S:^QMHRp/HR¤:C@\_Q �/j JLp/TAb�^M\AC@Ea¥¬QMC:b�cL¦e�mC@b�QMpRH���H/^M^MS:N@H��96Lp�n�HR^�FDp/H·kmb]H�T³n£C@E²S:c�cdH/TAT_H�T_H 1�T�FIQIS�N@H:?¹BDH�FMFMH
E�C@b]¤:H/TAT_H¸p/C@E]^M\_`]P/QIS5FI\_C:E `]H�T_S{c�S:\_Q�H�¥WQ�C@b�cL¦��LC@b�Q�p/H¸H/^eF²FMQM�/^�b]FM\_T_Hk¹b�S�E�`+\AT�H�JL\_^eFIH¸c�T_b]^M\_HRb�QM^
^MC@b]QMp/HR^�cdC@b�Q�T_HW� ;/��HWN@QMC@b]c1H�?+-�H/�²S:Q�kmb]C@E�^·kmb]H�`�S:E]^�TAH/^�¤@H/Q�^M\AC@E�^·c�QMPRp/P/`]H/EGFIHR^¬C@E S�c�T_bLF �:F
T´S E]C:FI\AC@E
`�H»¥¬QMC@b]c1H H�Fc�S:^`]H»¥WQ�C@b�cdH �@�LC:b�QMpRH:?���S FMQMC@\A^M\_�R�²H�¤@HRQM^M\AC@E c1HRQM��HRF¸S�\_E�^�\�b�E�H
�²HR\_TAT_H/b]QMH�bLFI\_TA\_^MS�FI\AC@Eµ`�HWT_S © S:E�`�HWc�S�^M^IS�E¹FMH:?

�e¥O�z� ¤LhH/^eFON:QIS:E�`]H/��H/EGFVS:��P/T_\AC@QMPVcdC@b�Q�pRH�k¹b�\ H/^�FV`�HR^WS:^McdH/p�FI^W^MPRp/b�Q�\AFIS:\_Q�H/^�  pRC@EGFIQ�H¨T_H/^
S�FMFIS:k¹b�H/^�`�H�F�¡mcdH�®�C¹��¢�?¹jlE²H�1HRF=6G\AT]HR^�F§c1C@^�^M\ © T_H�cdC@b�Q�b�E�� �:FMH�^Mb�Qb�E�QMPR^MH/S:bµ`�H�E�H�`�HR�µS�E�`�H/Q
�µQMHRp/H�¤@C@\AQ�T_H�FMQIS21�p���b�T�FI\_p/S:^�F�cdC@b�Q�b�EuN:QMC@b�cdH�k¹b�H¨HRE{c�QMC|¤@HRE�S:E�pRH�`�H�p/HRQ�FIS:\_E�HR^�^MC:b�QMpRH/^/?�BDH
1�TAFMQIS:N:H�c1HRb]F·^MH�� S:\AQMH¬`�HW`�HRbLJ � S 	RC@E�^�`�\ �1P/Q�H/EGFIHR^ «

� ��Cm`�H���E]p/T_b]^M\_C:E¬«oC@EuS�p/p/HRc]FIH¨TAH/^�c�S:k¹b�HRFM^¬��b�T�FI\_p/S:^�F�` n£b�EuN@Q�C@b�cdH¨¥ kmb]H�^M\8T_H/^�^MC@b�Q�p/HR^
�=C@EGF§c�S:QeFI\_H�` n£b�E²H/E�^�H/� © TAH�`]P 1�E�\ �OT}niS3¤�S:E�pRH�HRF§E�C:FI\ 1�P·S:ba® -   ®�H/^�\_N@E�S�FIHR` -�C@b]FIHRQ�¢ c�S:Q
TAH © \´S:\A^�` n£b�Ez��H/^�^IS:N:H ����H/QM^�\_C@E�h¨��H/� © H/Q�^M��\Ac�Q�H/cdC@Q�F ��?

� ��Cm`�H�j J]pRT_b�^�\_C@E¬«lC:E+S:pRp/HRc]FIH�FIC@b�^�TAH/^�c�S:k¹b�H�FI^µ��b�TAFM\_p3S�^�F¨` n£b�E*N@QMC@b]c1H�¥ ^IS�b ��pRH/bLJ
c�Q�C|¤@H/E�S:EGFO`]H�^MC@b]QMp/HR^W`�C@EGF¬T´S²T_\_^eFIHVH/^eF¬FIQIS�E�^M��\_^�H�c�S:Q�T³n£� �:FIH�S:b{® -�c�S:Q�TAH © \_S:\_^�` n�b]E
��H/^�^IS:N@H�����HRQM^�\_C@E�h��²HR� © HRQM^���\_cQ�H/cdC@Q�F ��?

BDH§E]C@b]¤@H/S:b �=C@Q��µS5F�`�HD��H/^�^IS:N@H^Mp��]P/�²S�FI\A^MP`�S:E�^�T´S�1�N@b�Q�HDhL?A�§c1HRQM��HRF�`�H^McdP/p/\ 1�H/Q8b�E�HT_\A^�FIH�`�H
�3¥¬QMC@b�c -·HRp/C@Q�`�^ �5?@BD��S�kmb]H�¥WQ�C@b�c -·HRp/C@Q�`�H/^eFl`�P/pRC@��c1C@^�PDHRE�c�T_b]^M\_HRb�QM^8p���S:��c�^ k¹b�\m\_E]`�\_k¹b�HRE¹F
S:bzQ�C@b]FMH/b�Q�`]P/^M\AN@E�POT_HVp/C@��c1C:Q�FIHR�²HREGF �aS�`�C@c]FMH/Q�cdC@b�Q·p���S:k¹b�H¨N:QMC@b�cdH���b�TAFM\_p3S�^�F·HRF�kmb]\ ^MC:E¹F
H/^�^MH/EGFM\_H/TAT_HR�²HRE¹F�TAH/^�^�b�\A¤�S:EGFI^R«

�@?·��b]TAFI\Ap3S:^eF·S:`�Q�H/^M^o«1S�`�QMHR^M^MHV`�HWN@Q�C@b�cdHV��b�TAFM\_p3S�^�F�pRC@E�pRH/QME]P/H�c�S:Q�T_HR^�p���S:E�N@HR�²HREGFI^/?
YL?·�LC:b�QMpRH�S:`]QMH/^�^ � \ !:«�T_\_^eFIH�`]H/^�S:`�QMHR^M^�H/^·b�E�\_p/S:^�F·`�HW^�C@b�QMpRH/^R?
h]? -�H/pRC@QM` �¡mcdH «dBDHWp���S:��c¸^McdP/p/\ 1�HWT_H�F�¡mcdHW`�b ��N@Q�C@b�c¸QMHRp/C@Q�` �¬HRE¹¤:C|¡@PV`�S:E�^�T_H�QMH/cdC@QeF3?���T

cdH/Q��²H�F�`�HWp���C@\_^�\_Q�^�\wT_H¬��CL`]H�H/^eF�\AE�p/TAb�^M\ ��C@b�H�JLp/TAb�^M\ �� =p/b�Q�QMHRE¹Fe¦�^eF�S�FMHOQ�H/p/C:QM` ¢ 6�^/n£\_T ^RniS�N@\AF
` n£b�E�H¬��\_^�H � ��C@b]QDc�S:Q�S ��C@b]FM^�`�H¬^MC:b�QMpRH/^�p/C:E�p/HRQME�PRH/^O ³�LC:b�QMpRH�¦��w\A^�FIHK¦eBD��S�E�N@H�Q�H/p/C:QM` ¢§C:b
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HRE�p/C@Q�H¬^/n£\_Td^/n�S:N@\�FD` n£b�Ep���S�E�N@H/��H/EGF�`on�P�F�S�FV 	� \_T�FIHRQe¦e��CL`�HK¦�p���S�E�N@H�QMHRp/C@Q�` ¢§` n£\_E�pRT_b�^�\ � ¤:H/Q�^
HKJ]pRT_b�^�\ �oC@b²\AEG¤@H/Q�^MHR�²HRE¹F/?�[�E�`�P/E]C@� © Q�H�S�\_E�^�\ X¬F�¡mcdH/^§`�\_^eFI\_E]pRFI^l`]H�Q�H/cdC@Q�FM^�e¥V�z� ¤LhOk¹b�\
^�C@EGF�TAH/^�^Mb]\A¤�S:EGFIHR^ «

� � [¬®�j ���e� ������B�� ��®�j�  p/b]QMQMHREGF�¦�^eF�S�FMHWQMH/pRC@QM`�¢�«�\_E]`�\_k¹b�H�k¹b�HWTAH¬�²Cm`�H�`�H�1�T�FIQMS:N@H�cdC@b�Q
pRHRFMFMH�\AE¹FMH/Q/� S:p/H·H/^eF ������B�� ��®�j �·cdC@b�QT³n�S:`�QMHR^M^�H���b]TAFI\Ap3S:^eF�^McdP/pR\ 1�PRH:?L��HR^Dp���S��²c�^^MC:b�QMpRH
S:`]QMH/^�^���\ !�p/C@EGFM\_H/E]E�H/EGFT´S�TA\_^�FMH�`�H/^�^�C@b�QMpRH/^^Mb�Q�pRHRFMFMH�\_EGFIHRQ4� S:pRH�c1C@b]QlT³n�S:`�QMHR^M^�H·��b�TAFM\_p3S�^�F
\AE�`�\_k¹b�PRH 6�^�\wH/T_TAH�H/^eF�E]C@E¤L\A`�H:?

� � [¬®�j ���e� �·j���B�� ��®�j°  p/b]QMQMHREGF�¦�^eF�S�FMH�Q�H/p/C:QM` ¢K«L\AE�`�\_k¹b�H�k¹b�H�T_H��²Cm`�H�`�H 1�TAFMQIS:N@H�cdC@b�Q
pRHRFMFMH�\_EGFIHRQ4� S:pRH�H/^eF �ej���B�� ��®�j ��c1C@b]Q T³n�S:`�Q�H/^M^�H���b�T�FI\_p/S:^�F8^McdP/pR\ 1�PRH:?G�wHR^lp���S:��c�^ ^MC:b�QMpRH
S:`]QMH/^�^���\ !�p/C@EGFM\_H/E]E�H/EGFT´S�TA\_^�FMH�`�H/^�^�C@b�QMpRH/^^Mb�Q�pRHRFMFMH�\_EGFIHRQ4� S:pRH�c1C@b]QlT³n�S:`�QMHR^M^�H·��b�TAFM\_p3S�^�F
\AE�`�\_k¹b�PRH 6�^�\wH/T_TAH�H/^eF�E]C@E¤L\A`�H:?

� B��·� ��¥Wj � �·[ ������B�� ��®�j ��� [¬®�j  	� \_T�FIHRQe¦e��CL`�HK¦�p���S�E�N@H Q�H/pRC@QM` ¢K«¬\_E�`]\_k¹b�H k¹b�H T_H
��CL`]H�`�H 1�T�FIQIS�N@H�`�H¨T}n�\AE¹FMH/Q/� S:p/H¨Sap���S:E�N@P�`�H�j���B�� ��®�j �a����B�� ��®�j°cdC@b�Q¬T}niS�`�QMHR^M^MH
��b]TAFI\Ap3S:^eF¬\_E]`�\_k¹b�PRH:?��wH/^Wp���S:��c�^W^MC:b�QMpRH²S�`�QMHR^M^ � \ !�p/C@EGFM\_H/E]E�H/EGFVT´SE�C@bL¤@H/TAT_H¨TA\_^�FMH�`�HR^
^�C@b�QMpRH/^·^Mb�Q·p/H�FMFMHV\AEGFIH/Q/� S:p/H¬cdC@b�Q�T}niS:`]QMH/^�^MHW��b�T�FI\Ap3S:^eF�\_E�`]\_k¹b�P/H96�^M\wHRT_TAH¬H/^�F·E�C:E�¤m\_`]H:?

� B��·� ��¥Wj � �·[ �·j���B�� ��®�j ��� [¬®�j±  � \ATAFMH/Qe¦���Cm`�H�¦ p���S:E�N@H�QMHRp/C@Q�` ¢�«D\_E�`�\Ak¹b�H k¹b�H{T_H
��CL`]H�`�H 1�T�FIQIS�N@H�`�H¨T}n�\AE¹FMH/Q/� S:p/H¨Sap���S:E�N@P�`�H¨����B�� ��®�j �¸j���B�� ��®�j°cdC@b�Q¬T}niS�`�QMHR^M^MH
��b]TAFI\Ap3S:^eF¬\_E]`�\_k¹b�PRH:?��wH/^Wp���S:��c�^W^MC:b�QMpRH²S�`�QMHR^M^ � \ !�p/C@EGFM\_H/E]E�H/EGFVT´SE�C@bL¤@H/TAT_H¨TA\_^�FMH�`�HR^
^�C@b�QMpRH/^·^Mb�Q·p/H�FMFMHV\AEGFIH/Q/� S:p/H¬cdC@b�Q�T}niS:`]QMH/^�^MHW��b�T�FI\Ap3S:^eF�\_E�`]\_k¹b�P/H96�^M\wHRT_TAH¬H/^�F·E�C:E�¤m\_`]H:?

��������[ � � ��j � ���][ � -�B�j�  ³�LC:b�QMpRH�¦��w\A^�FIHK¦eBD��S�E�N@H�Q�H/pRC@QM` ¢K« \_E�`�\Ak¹b�HOk¹b�HOT_HR^�p���S��²c�^
^�C@b�QMpRH¸S:`�Q�H/^M^ ��\ !D`�S:E�^¨pRHaN@QMC:b�c1Hµp/C@EGFI\AH/E�E]H/EGF�b�E�HTA\_^�FMH²`]H/^¨^MC:b�QMpRH/^�S:`�`�\�FI\AC@E�E�HRT_T_HR^
`�HR^Mk¹b�HRT_T_HR^�TAH¬^�¡m^M�R�²HV^MC:b���S:\�FIH¬QMHRp/H�¤@C@\AQ·`]H/^·`�C@E�E�PRH/^R?

� 0���[WB�� ��[W��® ����[ � -�B�j�� }�LC@b�Q�p/H�¦��w\_^�FMH�¦�BD��S:E�N@HQ�H/pRC@QM` ¢K« \_E]`�\_k¹b�Hak¹b�HTAH/^¨p���S��²c�^
^�C@b�QMpRHuS:`�Q�H/^�^ �\ !·`�S:E�^µp/HzN:QMC@b�cdHzpRC@EGFI\AH/E�E�HREGFab�E�HzT_\_^eFIH¸`�HR^a^MC@b]QMp/HR^a`�HR^Mk¹b�H/TAT_HR^aT_H
^e¡L^��/��HOE]HV^�C@b���S�\AFIHWc�TAb�^�QMHRp/H�¤@C@\AQ·`]H/^·`�C@E�E�PRH/^R?

��T¹¡OS·` niS�b]FIQ�H/^ p���S:�²c]^ k¹b�\¹E�HD^�C@EGF c�S�^8`�PRp/Q�\AFI^8\_pR\mp/S:Q�\_T_^�E n£\_EGFMH/Q�¤m\AH/E�E�HREGF c�S:^8S:bOE�\A¤:H3S:b�`]b
c�QM\AE�p/\Ac1H�`�H �=C@E�pRFM\_C@E]E�H/��H/EGF¬`�b»c�Q�C:FICmp/C@TAH¸  E]C@� © Q�H¨`�H²¥WQ�C@b�c -·HRp/C@Q�`�^76wE]C@� © Q�H¨` niS�`�QMHR^M^MHR^
`�HW^MC@b]QMp/HR^76 HRFMp:?i¢�?

BDH»E]C@b]¤@H/S:b�F�¡mcdH �K¤@H/Q�^M\AC@E°h ��H/� © H/Q�^M��\Ac Q�H/cdC@Q�F � E n�HR^�F�c�S:^¸H/EG¤:C<¡:P `�H»T´S � ;/��H � S5¦
	/C@E S:bu® -W? BDC:E¹FMQIS:\AQMHR�²HRE¹F �µ�e¥V�z� ¤d�¨HRF�¤]Y 6dT³n�S:`�Q�H/^�^MH�`]H/^�FM\_E�S5FI\_C:Ez`�H�pRH�c�S�kmb]HRF¬E n£H/^eF¬c�S:^
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Reserved Number of group records

Type= 0x22 Reserved Checksum

Auxiliary Data

Group Record [1]

Group Record [2]

.

.

Group Record [N]

Number of Sources (N)

Source Adress [1]

Source Adress [2]

Record Type

Source Adress [N]

.

.

Multicast Adress

Aux Data Len
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T³n�S:`�Q�H/^M^�HD`�H§N@QMC:b�c1H§p/C@E]p/H/Q�E�P:?���TL^RniS�N@\AF�H/E � S�\AF�`�HDT}niS�`�QMHR^M^MH�Y@Y���?��]?��]?iY@Y·k¹b�\m`�P/^�\_N@E]HDT_HR^ Q�C@b]FIHRb�QM^
�R�e¥V�z� ¤]h¨p/S:c�S © TAH ��?

�e¥O�z� ¤Lh p/C:b�c�T_PaS|¤:H/pb�E c]QMC:FMCLpRC@T_H�p/C@����Hµ�l�e�¸¦���� c1HRQM��HRF�`]H � S 	/C:E FIQM�R^�HR¶�p/S:p/H`�H
��C@\_E]`�QMH�b�EaN:QMC@b�cdH���b�TAFM\_p3S�^�F`�\ �1b�^�P �Oc�S:Q�FM\_Q�` n£b�E�H�^�C@b�QMpRH © \AH/Ea\A`�H/EGFM\ 1�PRH:?m��Td^RniS�N@\AF§` n�S:\_TAT_H/b]QM^
`�H�T_S�FMQM�R^�N@QIS�E�`�HV�µS ��C:QM\AFMPW`�H�T³n£b]FM\_T_\A^IS�FM\_C@Eµ`�b ��b�T�FI\Ap3S:^eF �²c�QMPR^MH/EGF¬H�F�pRH/Q�FIS:\_E]H/��H/EGF�cdC@b�Q�T_H
�=b]FIb]Qa  � � C@b QMS:`�\_C�c�S:QO��EGFIH/Q�E�HRF�¢�? BD��S:k¹b�Ha� ��FIHaS�p/C@E�E�S:\_^�^IS:E�pRHa`�HR^�^MC@b]QMp/HR^ � ��C@\AE�`�Q�H²`�H
`�\ �1P/Q�H/EGFIHR^�� S 	/C@E�^R?:®�H§�²S:E�\A�/QMH�N@PRE�P/QMS:T_H96<p/H/pR\¹E�H � S:\�F�c�S:^�c�S:QeFI\_H�`�H§T´S�c�Q�C © T_PR�µS5FI\_k¹b�H�` n£�e¥V�z�8?
BDH/cdH/E�`�S:EGF§cdC@b�Q \_E �=C@Q��µS5FI\_C:E�C@E¨cdH/b]F�E]C:FIHRQlkmb]H�p/H/^S:`]QMH/^�^MHR^§cdH/b]¤:H/EGF ;RFMQMH·S:p/k¹b�\A^MHR^l`�H � S 	/C:E
S:c�c�TA\_p/S�FI\�¤@H 6Lc�S:Q�b�E]HVc�S:N@H ���·�z�vC@b�HRE�p/C:QMHWc�S:Q·�]® -V?

�e¥O�z� ¤Lh¨E�P/pRH/^�^M\AFMHWPR¤m\_`�HR�²��H/EGF�k¹b�HRT_k¹b�HR^·��\_^�H/^ � ��C@b�Q�`�S�E�^�T_HR^�^�¡m^�FM�/��H/^��=b]FIb]QM^D¤:C@b�T´S�E¹F
© PRE�P 1�p/\_HRQ�`�HWp/H/^��=C@E]pRFI\AC@E�E�S�T_\AFMP/^ «

� ��\A^MH�����C@b�Q�`�b�E�C|¡GS:b�^�¡m^eFI�/��HVc1C@b]Q�T´S�N@HR^�FI\AC@E¸` n£�e¥O�z� ¤Lh 6
� ��\A^MH � ��C:b�Q�`�HR^¬T_C@N@\Ap/\AH/T_^�cdC@b�Q�T³n£b]FI\AT_\_^MS�FI\AC@E¸`�H/^¬E]C@b]¤@HRT_TAH/^������·`�PR`�\_PRH/^ �µ�e¥V�z� ¤Lh 6 HRF
k¹b�\�^MHRb�T_HR^�c1HRb]¤@HRE¹F�FI\AQMH/QDc�S:Q�FM\w`�H/^�E�C:b]¤@HRT_T_HR^��=C@E�pRFM\_C@E]^/?

��C:FMC@E�^�k¹b n � p/H ��C:b�Q��e¥V�z� ¤Lh»S�T_Ha^�C@b]FI\AH/E `�HµE�C@� © Q�H/b�^�H/^¨HRE¹FMQMHRc�QM\A^MH/^¨FMH/T_TAH/^�BD\_^MpRC 6 -�H3S�T�¦
��H�F �DC@Q��¹^76���\_p/Q�C@^MC2� F3?m®�H/^D\_��c�T_PR�²HRE¹FIS�FI\AC@E�^l` n£�e¥V�z� ¤]hO^MC@EGF�`]P � ��`�\A^McdC@E�\ © T_HR^cdC@b�Q§�w\_E¹bLJ²HRF



��� �����/�8�·��� �����
� ��	������ ����� Y@g

��QMH/H 0��]®�?
��H���P/p/S:E�\_^��²H�` n�S © C@E�E�HR�²HREGF§HR^�F§T_H�� ;/��H·cdC@b�Q��e¥V�z� ¤LhV^�H/b�TAH�T_SWE�S�FIb�Q�H�`]H/^QMH/cdC@QeFI^H/^�F

`�\ �1P/Q�H/EGFIH�?
��¤:H/p¸�e¥O���l¤LhuT_Hµ�²HR^M^IS�N@H �RT_H/S3¤@H �aS P�FIPHRE�T_H�¤@P:?l��\_E�^�\ 6�c1C:b�Q�k¹b�H¸T_H²QMC@b]FMH/b�Q¨��b�TAFM\_p3S�^�F

c�b�\A^M^MHO^IS3¤@C:\_Q�k¹b n£\_T�E n ¡zS²c�T_b�^�`�H���H/� © QMH/^�c1C:b�Q�b�EzN@QMC@b]c1HO^Mb�Q�^�C@E Q�P/^MH/S:bLJ T_Cmp3S:T 6�\_T�b]FI\AT_\A^MH
b�E¸FI\_��H/QDc1C@b]Q·p���S:k¹b�H�N@Q�C@b�cdH¬k¹b�\�H/^�F���\_^ ����C@b�Q�`��R^�T_S�Q�P/pRH/c]FM\_C@E�`�H/^·QMHRc1C:Q�FI^�^�c1PRp/\ 1�kmb]H/^ �
p/H�N:QMC@b�cdH:?L� ^MC:E�HKJLc�\_QMS�FI\AC@Eµ\AT1^�H¬QMH/E]`�pRC@��c]FIH�kmbon�\AToE n ¡S�c�TAb�^�`�H��²HR� © QMHR^�cdC@b�Q�pRH�N@QMC:b�c1H
^Mb�Q�pRHVQ�P/^�H3S:b�T_Cmp3S:T}?

� ���  "!�#
� 4�	� ��!�#
��C@b�^�¤@HRE�C@E�^�S:\_E�^�\�`�H�c�Q�H/^�H/EGFIHRQ�T³n�S:QMp��]\AFIHRpRFMb�QMHO�����¯kmb]\8^�H/QIS²T´S�c�T´S�FMH �=C@Q��²H¬`]H�QMP �=P/Q�H/E�pRH

^Mb�QOT´S:k¹b�HRT_TAHµS:b]QISzTA\_H/bvE�C@^�\A�²c]T_P/��H/EGFIS�FI\AC@E�^¬b�T�FIP/Q�\_HRb�QMHR^/? �·C@b�^�S|¤:C@E�^�S © C@b]FM\ ��`�P/NGS�N@H/QOT_H/^
c�QM\AE�p/\Ac1H/S:bLJap/C@��c1C:^IS:EGF·`�HWT³n�S:QMp��]\AFIHRpRFMb�QMHO������k¹b�\w^MC@EGF�T_HWc�Q�C:FICmp/C@TAH�`�HVN@H/^eFI\AC@E¸`�HON:QMC@b�cdH/^
�e¥O���l¤Lh�HRF·T_H�c�QMC:FMCLpRC@T_H¬`]HVQ�C@b]FIS:N@H¬��b�T�FI\Ap3S:^eF��l�e�¸¦e���»?

� S:Q�S:\_TAT_H/b]QM^76o`�S:E�^�pRH/QeF�S:\AE�H/^VFIC@cdC@T_C:N@\_HR^76 \ATEon�HR^�F�c�S:^OFMC@b ��b�Q�^�E�PRp/H/^�^IS:\AQMHa`on�\A�²c�T_S:EGFIHRQVb]E
c�QMC�FICmp/C@TAHO`�H�QMC@b]FIS:N@HO��b�TAFM\_p/S:^�F�`�S:E�^�FIC@b�^�T_HR^�QMC@bLFIH/b]QM^/?1��T ^�b]¶�F¬`�H�pRC@E�^Mb]TAFIHRQ�T_HR^�S:`]��P/^�\_C@E�^
S:bLJ�N@QMC@b]c1HR^`]\_^McdC@E�\ © T_HR^ `�S:E]^T_S�F�S © T_H��e¥V�z�vcdC@b�Ql`�PRp/\A`�H/Q�` n£H�JLcdP/`�\AH/Q�T_HR^lc�S:k¹b�HRFM^§��b�TAFM\_p3S�^�F
^Mb�Q¬TAH/^W`�\��oHRQMH/EGFMH/^W\_EGFIHRQ4� S:pRH/^W` n£b�E»QMC@b]FMH/b�QR?�B�n�HR^�FVT_H¨c]QM\_E]p/\_cdH�`�H �=C@E]pRFI\AC@E�E�HR�²HREGFW`�b �lQ�C|Jm¡
�e¥O���8?

��n£C © ��HRpRFM\ �1`�H�pRH�FIQIS3¤�S:\AT�H/^eFD` n£PRFMH/E�`]QMH·T´S¬c�T´S5FIH �=C:QM��H�\_��c�T_PR�²HREGF�S:EGF�T³n�S:Q�p���\AFMH/pRFMb�QMH·�]��� HRE
T_b�\�\_EGFMH/N@QMS:EGF¬b�E{�lQMC3Jm¡ �e¥V�z�8?o��¤�S:EGF¬`�H¨c]QMP/^�H/EGFIHRQ¬T³n£\_��c�T_PR�²HREGF�S�FM\_C@E¸`�b»�lQMC3Jm¡ �e¥V�z� kmb]H
E�C@b�^§S3¤@C@E]^DQMP/S:T_\A^MP96G\_T�p/C:E¹¤m\AH/EGF�`�H·`�P�F�S:\AT_T_HRQlT³n£\_��c�T_HR�²HREGF�S�FM\_C@E�`]bµc�Q�C:FICmp/C@TAH��e¥O�z� ¤Lh5¦ QMC@b]FMH/b�Q
k¹b�\�S¨PRFIPWT_S�^�k¹b�H/TAHRFMFMHW^Mb�Q�T´S�kmb]H/T_TAH¬S¨H/b�T_\AH/b¸T³n£\_��c�T_PR�²HREGF�S�FM\_C@E�`�b�p/C@E�pRH/c]F�`�HV�lQMC3Jm¡�e¥V�z�8?
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� ��� � #�$ 1 !��	� $���!�#
��C:FMQMHDc]T´S�FMH�¦ �=C:QM��H`]HD`�P�¤@H/TAC@c�cdH/��H/EGFlHR^�F pRC@��c1C@^�P/H�`]HD�²S:p���\_E]H/^ ^�C@b�^ ��Q�H/H 0��]®+��?iªL?��8C@b�Q

p/H·^�¡m^�FM�/��H�` n£H�JLc�TAC@\AFIS�FI\AC@E�b�E�H·¤@H/Q�^M\AC@Eµ�e¥V�z� ¤LhOp
��FIP�� �:FIH �i¥�-����@� !1HR^�F§`�\_^�c1C:E�\ © TAH:?¹®�H·c�TAb�^76
T´S�c�S�Q�FI\AHlQMC@bLFIH/b]Q�`on��e¥V�z� ¤Lh�S�PRFIP�\A�²c�TAP/��H/EGFIPRH�S:bV^MH/\AEO`]bOc�Q�C ��HRF -·j�]j�®���� �£�������]��!³?5BDH�FMFMH
\_��c�T_PR�²HREGF�S�FM\_C@E�`]H·�e¥V�z� ¤LhOp �:FIP·QMC@bLFIH/b]QHR^�F§T´S¬^Mk¹b�HRT_H�FMFIH�`�b�c�QMC3Jm¡��e¥O�z�v^Mb�QT´S:k¹b�HRT_TAH�SVHRb
T_\AH/b¨E�C@^�\A�²cdP/��H/EGF�S5FI\_C:E�^/?�� 1�E�`�H © \_HRE�S:^M^�\_��\_T_HRQ T}n�\A�²c�TAP/��H/EGF�S5FI\_C:E�`�b�c�QMC3Jm¡��e¥V�z� QMP/S:T_\A^MPRH 6
E�C@b�^·S3¤@C:E�^ ��b�N@PWE�P/pRH/^�^IS:\AQMHV`�HWc�QMPR^MH/EGFMH/Q·T³n£\_��c�T_PR�²HRE¹FIS�FI\AC@Eµ`]b�pRC:FIP¬Q�C@b]FIHRb�Q�` n£�e¥O�z��?

®�S:E�^ pRHDp���S�c�\AFMQMHDE]C@b�^ `�P�F�S:\AT_TAC@E�^�T³n£\_��c�T_PR�²HREGF�S�FM\_C@E¬`�H§�e¥O���l¤Lh5¦ QMC@bLFIH/b]Q FIC@bLF HRE¨`�C@E�E�S�E¹F
b�E�HW`�HR^Mp/Q�\_c]FM\_C@E¸`�H¬pRHOc]QMC:FMCLpRC@T_H�? ��C:b�^��²H�FMFIC:E¹F�T}niS�p/p/HREGF�^Mb�Q�T_HR^�c�S:Q�FM\_HR^�T_H/^�c]T_b�^�\A�²cdC@QIS�E¹FMH/^
S:b
E�\�¤@H/S:b�`�H/^�k¹b�H/TAT_H/^µE�C@b�^¸S3¤@C:E�^a`���\AE¹FMH/Q/�=H/E�\AQµcdC@b�QµQ�P3S:TA\_^�H/QµT}n�\A�²c]T_P/��H/EGFIS�FI\AC@E `�b�c�Q�C|Jm¡
�e¥O���8?

� ��� �*! #� $��! # # 354 � $'- � �0& ��� � ����� � 1:! 	 $'& 	 1
�e¥O�z� ¤Lh5¦ QMC@b]FMH/b�Q�cdH/Q��²H�F�`�HWQMP3S�T_\_^�H/Q�TAH/^ �=C@E�p�FI\AC@E�^�^Mb]\A¤�S:EGFIHR^ «
�@?���S�Q�P/pRH/c]FM\_C@E»`�H/^V`�\��oPRQMH/EGFM^�QMHRc1C:Q�FI^WHRE¹¤:C|¡@P/^¨c�S:QWT_H/^W^e¡L^eFI�R�²HR^�¤@C@\A^M\AE�^/?���C@b�QV\_E�`�\Ak¹b�H/Q
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^�C@E+P�F�S�F²b�E � �:FIH�^Mb]c�c1C:Q�F�S�E¹F²�e¥V�z� ¤]h»c1HRb]F²H/EG¤@C|¡@HRQa`�HRbLJ F�¡mc1HR^µ`�H�QMHRc1C@QeFI^�6H�F�T_H/^
S:p�FI\AC@E�^�c�Q�\_^MHR^�c�S:Q�T_H¬Q�C@b]FIHRb�Q�`�\ �1�/Q�H/EGF�^MHRT_C@E�T_H�F�¡mcdHW`�HWQMH/cdC@QeF�QMH
	Rb ?

� -�P/pRH/c]FM\_C@Ev` n�b]E �RpRb�QMQ�H/EGF�¦ ^�F�S5FIH ��QMHRc1C@QeFw« ��T_S�Q�P/pRH/c]FM\_C@E»`�HµpRH�F�¡mcdH²`]HµQMHRc1C:Q�FVT_H
Q�C@b]FIHRb�Q��²H�F ����C@b�Q�T_H�FM\_��H/Q�`]b�N@Q�C@b�cdHVS:\_E�^�\ k¹b�HWp/HRbLJ�`�H/^·^MC:b�QMpRH/^/?

� -�P/pRH/c]FM\_C@EW` n£b�E�� � \ATAFIHRQe¦���CL`]H�¦�p���S:E�N@H���C@b��3�LC:b�QMpRH�¦��w\A^�F�¦ p���S:E�N:H � QMHRc1C:Q�Fw«3��TA^w^/n�S:N@\A^M^MHREGF
` n£b�E���^�F�S5FIH�¦ p���S:E�N:H �Q�H/cdC@Q�F/?23¬b�S:E�`�T}n�P�F�S�F�N@TAC © S:TG�e¥V�z� ` n£b�E�N:QMC@b�cdHp���S:E�N@H§`�S:E�^
b�E ^�¡m^eFI�/��H*  � ��FIH|¢ 6�S:TAC@QM^pRH»`]H/QME]\_H/QHREG¤@C@\AH»b]E Q�H/cdC@Q�F¸`]H{F�¡mcdH � � \_T�FIHRQe¦e��CL`�HK¦
BD��S�E�N@H ��C@b �3�LC@b�Q�p/HK¦��w\_^eF�¦eBD��S:E�N@H���? � T´SQMPRp/HRc]FI\AC@E `�H�pRH²Q�H/cdC@Q�F76wH/E c]T_b�^W`�H�T´S
��\_^�HuS ��C@b�Qa`]H{FM\_��H/Q²`�b N@QMC@b]c1H H�F¸`�H/^¸^�C@b�QMpRH/^�6�T_H Q�C@b]FIHRb�Q`�C@\�FaHRE¹¤:C|¡@H/Q�`�HR^
�Rk¹b�HRQ�¡ �ac1C:b�Q�^�C@T_TA\_p/\�FIHRQVT}n�HRE�^MHR� © TAHa`�H/^�^MC@b�Q�p/HR^�pRC@EGFIHREmb `�S�E�^�T_HµQMH/cdC@QeF=6�HRF¨pRH/p/\
cdC@b�Q�¤:P/QM\ 1�H/Q�^Rn�\AT ¡¸S¨`�H/^���H/� © Q�H/^�k¹b�\w`�PR^M\_Q�H/EGF�p/H/^�^�C@b�QMpRH/^·C@b�E�C@E ?

YL?��ln£H/EG¤@C@\�`�HR^ ��kmb]H/Q�¡ �W�e¥O�z�¸« b�E�QMC@b]FMH/b�Q���b]TAFI\Ap3S:^eF�`�C@\�F�H/EG¤@C|¡:H/Q�`]H/^ �3¥WHRE�H/QMS:T�¦ k¹b�H/Qe¡ �
cdP/Q�\_Cm`�\_k¹b�HR�²HRE¹FW¤:H/QM^OT_HR^V^e¡m^�FI�R�²HR^�k¹b�\�T_b]\l^MC@EGFO`�\_Q�H/pRFMH/��H/EGFOS�FMFIS:p���PR^�cdC@b�QWp/C@E]E�S98_FMQMH
TAH/b�Q²PRF�S5F�e¥O���8?��wHR^a^�¡m^�FM�/��H/^`�C:\A¤@HREGFQMPRc1C@E]`�QMH c�S:Qa`�HR^ �RQMHRc1C:Q�FI^���?§��HR^`�\ �1P/Q�H/EGFI^
F�¡mcdH/^·`�H��Rk¹b�H/Qe¡ �WH/EG¤@C|¡:P/^�c�S�Q�b�E�Q�C@b]FMH/b�Q�^MC:E¹F «

� �·¥WQ�C@b�cL¦��LcdH/p/\ 1�p�¦ 3�b�H/Qe¡ � «mbLFI\_TA\_^�P�c1C@b]Q�¤:P/Q�\ 1�HRQ§^�\1b�E²^�¡m^�FM�/��H�`�PR^M\AQMH·T´S¬QMPRp/H/cLFI\_C:E
cdC@b�Q�b�E�N@QMC:b�c1HWc�S�Q�FI\Ap/b�TA\_HRQ�C@bzcdC@b�Q�Q�H/pRC@E�^�FMQMb�\AQMHVT³n£PRFIS�F��e¥O���
`�HOpRHWN@QMC@b]c1H�?oBDH
��H/^�^IS:N@HDH/^�F H/EG¤@C|¡@P·H/E¨Q�P/cdC@E�^�H � �R^�FIS�FIHK¦�p���S�E�N@H�Q�H/p/C:QM` �§\AE�`�\Akmb�S:EGF k¹b n£b�E�^�¡m^�FM�/��H
S¨k¹b�\AF�FIPWT_H¬N:QMC@b�cdH:?

� �²¥WQ�C@b�cL¦��LC@b�Q�p/H�¦��LcdH/p/\ 1�p�¦ 3�b�H/Qe¡ � «�b]FM\_TA\_^MP�cdC@b�QW¤@PRQM\ 1�H/Q�^�\§b]E ^�¡m^eFI�/��Ha`�PR^M\AQMHµQ�H�¦
pRHR¤@C:\_Q�`]bzFIQMS21�p�cdC@b�Q�b�E HRE�^MHR� © T_HO`�H�^�C@b�Q�p/H/^¬H�F�b�EzN@QMC@b]c1HO^McdP/p/\ 1�k¹b�H:? BDHOF�¡mcdH
`�H �Rk¹b�HRQ�¡ �·HR^�F§H/EG¤@C|¡@P�H/E²QMP/cdC@E�^�H ���R^eF�S�FMH�¦�p���S:E�N@H·QMHRp/C@Q�` ��\AE�`�\Akmb�S:EGF�b�Eµp���S�E�N@H�¦
��H/EGF�` n£PRFIS�F�` n£b�E¸��H/� © Q�H�`�bN@Q�C@b�cdH:?�BDH¬�²HR^M^IS�N@H¬H/^eF �MS:�µS�\_^H/EG¤@C|¡@PVH/EQ�P/cdC@E�^�H
� �RpRb�QMQ�H/EGF�¦ ^�F�S5FIHVQMH/pRC@QM` ��?

h]?��wH·�µS:\AEGFI\_HRE¨HRFT´S¬��\_^�H � ��C@b]Q`on�b�E�PRFIS�F�e¥O��� c1C@b]Qp���S:k¹b�H�N:QMC@b�cdH�^Mb�Qp���S:k¹b�H·QMPR^MH/S:b
TACLp/S:T³?
�·E�P�F�S�F·�e¥V�z�+H/^eF·`�P 1�E]\wp/C@���²H¬pRH/pR\@«
 =��`�QMHR^M^MHO��b�T�FI\_p/S:^�F76 ��\A�²HRQ�`�HWN@QMC:b�c1H96d��Cm`�H «�����B�� ��®�j �:j���B�� ��®�j�6 �wH/^�^�C@b�QMpRH/^I¢
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� �R��`]QMH/^�^MHV��b�T�FI\_p/S:^�F � «]HR^�F�b�E�HVS:`�Q�H/^M^�HO`]HVpRT´S:^�^MHV®�?
� � ��\A�²HRQl`�H�N@QMC:b�c1H�� «GH/^eFDb]FM\_TAH�^MH/b]T_H/��H/EGF^M\�TAH��²Cm`�H�H/^eF�j���B�� ��®�j�?m��T�QMHRc�QMPR^MHRE¹FMH
TAH�FIHR�²c]^�E�P/pRH/^�^IS:\AQMH¬cdC@b�QDk¹b�H¬TAH���CL`]H�`�H 1�TAFIQMS:N@H·p���S:E�N:H¬H/E����B�� ��®�j*k¹b�S:E]`\_T
HKJ]c]\_QMH�?�BDH·FI\A�²HRQHR^�FD�²\A^ � ��C@b�Q^Mb�\�¤�S:EGFDTAH/^DQ�H/cdC@Q�FM^§Q�H
	Rb�^�cdC@b�Qp/H�N:QMC@b�cdH:?�3�b�S:E]`
TAHD��CL`�HD`�H 1�T�FIQIS�N@HDcdC@b�Q b]E¨N@QMC@b]c1H�HR^�Fj���B�� ��®�jvHRFlk¹b�H�^�C@E�FI\A�²HRQ H�JLc�\AQMH96@S:TAC@QM^
S:b]p/b�E{��H/� © Q�H�`�H¨pRH¨N@QMC@b]c1H�HR^�FVH/E{��CL`]H�j���B�� ��®�j�?�®�S:E�^¬pRH¨p3S:^�6 T_H�QMC@b]FMH/b�Q
p���S�E�N@HWT_H¬��CL`]H¬`�H�1�TAFMQIS:N@H¬`]HVpRHWN@QMC@b]c1H¬HRE�����B�� ��®�j�?

� �3��CL`�H�� «8\AE�`�\Akmb]H²TAH²��CL`]H²`�H$1�TAFMQIS:N:H²` n£b�E N:QMC@b�cdH:?���Tc1HRb]F ;�FIQ�Hµ����B�� ��®�j�C:b
j���B�� ��®�j�?��wH/^��²HR^M^IS�N@H/^¨�e¥V�z� ¤Lh �RQMHRc1C@QeFI^��µQMH
	Rb�^¨cdC@b�Q�pRHN@QMC:b�c1HµS:\_E]^M\kmb]H
^�C@E�FM\_��H/Q�cdH/Q��²H�FMFMH/EGF·`�H¬FIQIS�E�^M\�FIH/Q�`on�b�E���CL`�H �¨b�E�S:b]FMQMH�?

��BD��S�kmb]HOp���S��²c¸^MC:b�QMpRHOHR^�F·`�HWT´S �=C@Q��²H�^�b�\A¤�S:EGFMH «
  ��`�Q�H/^M^�H�`�HWT_S�^MC@b�Q�p/H96 ��\A�²HRQ�`�HWT´S�^�C@b�QMpRH|¢

�ln�S:`�QMHR^M^�H·`]H�T´S�^MC:b�QMpRH�H/^�Fb�E]H�S:`�QMHR^M^�H·b]E�\_p/S:^�F/?G�L\]FMC@b]FMH/^lT_HR^l^MC@b]QMp/HR^�^MC@EGF�`�PR^M\_Q�P/HR^
c�S�Q�b�EuN@Q�C@b�cdH�S:TAC@QM^·p/H�p���S:��c H/^eF�¤m\_`�H�H�F�TAH���CL`�HO`�H�N:QMC@b�cdH�^�H/QMSj ��B�� ��®�j�6
pRH/p/\�HR^�F�PRkmb]\A¤�S:T_HREGF � ��C@\_E]`�QMHaTAHµN@Q�C@b�cdHH/E �e¥V�z� ¤1�¸C@b �e¥V�z� ¤]YL?l�wHaFI\A�²HRQ�`�H
^�C@b�QMpRH�^MH/QeF �a\_E�`�\Ak¹b�H/QWS:b{c�Q�C:FICmp/C:T_H�`�H¨Q�C@b]FIS:N@H¨��b�T�FI\Ap3S:^eF�^/n£\_T8¡uS`�H/^W��H/� © QMH/^
k¹b�\¹^MC:b���S:\�FIH�QMHRp/HR¤:C@\_Q�C@bVE�C@EV`�bOFMQIS21�p`]H§pRHRFMFMH§^�C@b�Q�p/H:?�BDH�FI\A�²HRQwH/^�F8��\_^ � ��C@b�Qwc�S:Q
TAH/^lQIS�c�c1C:Q�FI^ ��QMHRc1C:Q�FI^lQ�H
	Rb�^§cdC@b�Qlb]E�N:QMC@b�cdH:?@�8C@b�Q�TAH��²Cm`�H�`�H�1�T�FIQMS:N@H�j���B�� ��®�j
\ATwS¨`�H/bLJ¸F�¡mcdH/^·`�HW^MC@b]QMp/HR^/«
���wH/^�^�C@b�Q�p/H/^OS3¤@HRpµb�E»FI\_��H/Q¬^eFIQ�\_pRFMH/��H/EGFVc1C:^M\AFM\ �§HRFVk¹b�\�c�QMPR^MHRE¹FMH/EGF¨b�Evp/C@E���\AF
H/EGFIQ�HDTAH/^��²HR� © QMHR^8`on�b�E�N@QMC@b]c1H�  pRH/Q�FIS:\_E]^�¤:H/b�TAH/EGF TAH/^�\_E�pRT_b�Q�HH�F `oniS:bLFIQMHR^ E�C:E ¢�?

���wH/^�^MC@b�Q�p/HR^ S3¡GS�E¹F8b�EWFI\A�²HRQwEmb]TGHRF8kmb]\GE�H§^�C@EGF�c�S:^�^MC@b]��S:\AFMP/HR^8c�S�QwT_H/^���H/� © QMH/^
`�b�N@QMC@b]c1H�?

��C@b�QDTAH��²Cm`�H�`�H 1�TAFIQMS:N@H�����B�� ��®�j�6L\ATdHKJL\_^�FMH�b]Ea^MHRb�TdF�¡mcdH�`�H·^MC:b�QMpRH/^ «Lp/H/TAT_HR^§k¹b�\
\AE¹FMP/Q�H/^M^�H/EGF·FIC@b�^�TAH/^��²HR� © Q�H/^�`�b�N@QMC:b�c1H�?

��?���S{QMP/pRH/c]FM\_C@E `�HR^ ��kmb]H/Q�¡ � « �{T´S Q�P/p/HRc]FI\AC@E `�H/^ �ak¹b�H/Qe¡ �TAHQMC@bLFIH/b]Q���HRF � ��C@b]Q¨T_H/^
FM\_��H/QM^�`]H¬^MC@b�Q�p/HR^�H�F�`�HWN@QMC@b]c1HR^�^MH/TAC@E¸T_H�F�¡mcdHV`]H �Rk¹b�H/Qe¡ �96�^�\wT_H © \�F �WBDT_H3S�Q��Lb�c�c]QMH/^�^
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-�C@b]FMH/Qe¦��L\_`]H¬�lQMCmp/H/^�^M\AE�N ��H/^�F·��\_^ �¨�]?�BDH © \�F�^MHRQ�F·cdC@b�Q�T_S�^�¡mE�p���Q�C@E�\A^IS�FM\_C@E¸`�H¬T_S��²\A^MH
� ��C@b�QV`�H/^�FM\_��H/Q�^VHREGFIQMH²T_HR^�QMC:b]FIHRb�QM^O��b�TAFM\_p/S:^�F76 HRF�T_H�QMC@b]FMH/b�QVQMHR^McdC@E�^MS © T_H²`�HµT}n�HREG¤@C@\
`�HR^ �Rk¹b�H/Qe¡ �5? ��E¸�²PRp3S:E]\_^M��H�cdC@b�Q�T}n�PRT_HRpRFI\AC@Ea`�HR^ �¬k¹b�HRQM\AH/Q ��H/^eF·b]FI\AT_\_^�P 6mH/E¸p���C@\A^M\A^M^IS�E¹F
TAH¬QMC@b]FMH/b�Q�`�HWc�TAb�^�� S:\ © T_H�S�`�QMHR^M^MHV���+pRC@�²��H �Rk¹b�HRQM\_HRQ ��?

ªL?��ln£\_EGFIHRQMC@cdH/QMS © \_TA\AFMP�S|¤:H/p²T_H/^OS:b]FMQMHR^O¤@HRQM^�\_C@E�^O`�H��e¥O�z�¸«�T_H/^V� �:FMH/^OHRFOT_H/^VQMC:b]FIHRb�QM^O^Mb�cL¦
cdC@Q�FIS:EGF��e¥V�z� ¤]h�`]C@\A¤:H/EGF�S:^�^Mb�Q�H/Q�T_SOp/C:�²c�S5FI\ © \_T_\�FIP�S3¤@HRp¬T_HR^�S:b]FMQMHR^D¤@HRQM^M\AC@E�^V =�e¥O�z� ¤d��6
�e¥V�z� ¤]Y@¢�?o�8C@b�Q�p���S:k¹b�H¨P�F�S�F��e¥O��� ` n£b�E N:QMC@b�cdH�TAHOQ�C@b]FMH/b�Q�`�C@\AF�`�P 1�E�\_Q�b�E ��CL`]HO`�H
pRC@�²c�S�FI\ © \_TA\AFIP�?�BDHV��CL`�HW`�P�FIHRQM��\_E�HWT´S¨¤@HRQM^�\_C@E�`�HO�e¥V�z�
b]FM\_TA\_^MPRH¬c1C:b�Q�p/HVN@QMC@b]c1H�? ®�\ �´¦
�=PRQMH/EGFM^DFI\A�²HRQM^�^MC@EGFDc�QMP�¤Lb]^�c1C:b�Q§c�S:^M^�H/QD`on�b�Eµ�²Cm`�H �Ob�EaS:b]FIQ�H 6¹c�S:Q`�P � S:b]F�TAH��²Cm`�H·H/^�F
�e¥V�z� ¤Lh]? ®�C@E�pµTAH��²HR� © QMH�`�H²N@QMC:b�c1H�`�H²c�T_b]^�� S�\ © TAH�¤:H/Q�^M\_C:E `�H��e¥O���&¤�S¸`�P 1�E�\_QVT_H
��CL`]H¬`�HWp/C@��c�S�FM\ © \AT_\AFMP�`]b�N@Q�C@b�cdH:?

� ��� � -2$ 3 �4�� �0& 4 � ��� � 4- � &/#%$ 3�$��! #
®�S:E�^ pRHRF�FIH�^MHRpRFM\_C@E�E]C@b�^lc�Q�P/^MHREGFIC@E�^lTAH/^ `]PRF�S�\_T_^�`�H�T}n�\A�²c]T_P/��H/EGFIS�FI\AC@EW`�H��e¥V�z� ¤]h<¦�QMC:b]FIHRb�Q/?

��� � ��� , � ���+����	 � ���+� 	������������ � 	 ��	 � � � � (���� � 	�� ��� ��� )��

��n£\_��c�TAP/��H/EGF�S�FM\_C@E�`�H��e¥V�z� ¤Lh5¦�Q�C@b]FMH/b�Q��²S:\_EGFI\AH/EGF�b�E�H�S:Q�p���\AFMH/pRFMb�QMH���CL`]b�T´S:\AQMH�?@��S�1�N@b�QMH
��?��V��C@EGFIQ�H¬T³n�S:QMp��]\AFIHRpRFMb�QMH¬N@PRE�P/QMS:T_H¬`]HVpRHRF�FIHV\_��c�T_PR�²HRE¹FIS�FI\AC@E¬«

3¬b�S:E�`WT_H E]C<¡@S:bWQMH 	/C@\�F�b�EWc�S:k¹b�HRF���� 63\_T�T_H c�S:^M^�H ��T_SDQMC@bLFI\_E]H ��� ¦�\_EGFMQ�  1�p��]\_H/Q ��\_c ��\_E]c�b]F3?£p �/¢�?
BDHRF�FIH�QMC@b]FM\_E�H�Q�H/NGS:Q�`�H�T³n�S:`�QMHR^M^�H²`�H�`�HR^�FI\AE�S�FM\_C@E»HRFOT_H�E¹b���P/QMC�`�H�c�QMC�FICmp/C@TAH�H�F�T}n�HREG¤@C@\AH �¸T´S
QMC@bLFI\_E]HOS�`�P/k¹b�S�FMH:?o®�S:E�^�T_HVp3S:^�` n�b]E �²HR^M^MS:N@H��e¥V�z� 61b�E]H�p/C:c�\_HV`�b c�S�kmb]HRF¬HR^�F�HREG¤@C|¡@PRH �²T´S
QMC@bLFI\_E]H��e¥V�z� ��\_E�c�bLF=6mc1C@b]QDT_H·FIQMS:\AFMH/Qc�S:QDT_SOc�S�Q�FI\AH�� �:FIH�`]H��e¥V�z�° =`�S:E�^DT_H·p3S:^�C �aT´SVc�S:Q�FM\_H
� �:FMH�H/^eF�\_E]^�F�S�T_T_PRH|¢K? �·E�H¬S:bLFIQMH�p/C@c�\AH�HR^�F�`�PRT_\�¤LQ�P/H�S:b^MCmp �:H�F��e¥O�z� `�ba`]P/��C@E �R\_N:�²c�cd` ��HRF �
FIC@b]^�T_H/^·S:bLFIQMHR^�^MCmp �:HRFM^�k¹b�\w^�C@EGF �¨T}n�PRp/C@b]FMHW`�HWp/H¬F�¡mc1HW`�HV�²HR^M^MS:N@H:?
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(Interfaces, groupes, sources,membres)

Messages IGMP

Table IGMP

Messages IGMP

IGMPv3−routeur

Socket IGMP

Paquets IP

Etat IGMP

userr space

kernel

igmppd

�����
	 �]?A������������"�� ���!�  � � ���!���!��� �$����� � � "� �� ���! �!� �%����"%�&� �  � � �&� �����	�$� 
��� � ��� � � �	 � �� �

��� � �!� � 	 � ����� (+��� ) � ��	 ��� )���� ��� )����

��C@\_pR\b]E�Ha`�HR^Mp/Q�\_c]FM\_C@E `�H/^�c]QM\_E]p/\_c�S:T_HR^VQ�C@b]FM\_E�HR^�`�b `�PR�²C:E ��\AN@�²c]c1` ��p/C@Q�QMHR^McdC@E�`�S:EGF�S�b
c�QMC�FICmp/C@TAH��e¥O���l¤Lh5¦ QMC@bLFIH/b]Q/«

����N@��c�QeF���\_E�c]b]Fw«ob]E»FM��QMH/S:`{H/^�FOS:^�^MCmp/\AP �¸pRHRF�FIH �=C@E�p�FI\_C:E�6o\AT cdH/QM��HRFW`on�PRp/C@b]FMH/QWT_HR^¬�²HR^e¦
^MS:N@H/^��e¥V�z� ^Mb�Q�TAH�^MCmp �:H�F�QMS �°H�F�`��/^�T}niS:Q�QM\�¤@P/H�` n�b]E���H/^�^IS:N:H¬\_TdT_H�c�S�^M^MHRQIS ��T´S�Q�C@b]FM\_E�H
S:`]P/k¹b�S�FMHOcdC@b�Q�TAH�FIQIS�\AFIHRQ/?

����N@��c�QeF���FI\A�²HRQ «�b�E�FI��Q�H3S:`�H/^�F�S:^�^MCmp/\_P ��p/HRF�FIH��=C@E�p�FI\_C:E�6�\_TwcdH/Q��²H�F�`]HO��HRF�FIQMH�� ��C@b�Q�T_H
FM\_��H/QV`�Hap���S:k¹b�HµN@QMC@b]c1H968`�Hµp���S:k¹b�H^MC:b�QMpRHaHRF�` n�HREG¤@C|¡@HRQ�TAH/^ �²k¹b�H/Qe¡ ��c]T´S:E�\ 1�P/^O^Mb�Q
p���S�kmb]H�\_EGFMH/Q4� S�p/H:?

����N@��c�QeF���FI\A�²HRQ���^MC@b]QMp/H «�c1HRQM��HRF�`�HW��HRF�FIQMH � ��C@b�Q�TAH�FI\A�²HRQ�`�HWp���S:k¹b�HV^MC@b]QMp/H�?
����N@��c�QeF���FI\A�²HRQ���N@QMC:b�c¬«o��HRF � ��C@b�QWT_H�FM\_��H/Q¬`�H�p���S:k¹b�H²N@QMC:b�c1H�H�FOH��oHRpRFMb�HµTAH/^¬FIQMS:\AFMH�¦
��H/EGFI^·S:`]P/k¹b�S�FM^�^Rn�\AT H�JLc�\AQMH:?

� -�H/pRH/\A¤:H ����H/� © H/Q�^M��\Ac ��kmb]H/Q�¡�«d\_T1FMQIS:\�FIH�T_S¨QMP/pRH/c]FM\_C@E¸` n£b�E�k¹b�H/Qe¡@?d®�S:E�^�pRHVp/S:^76�TAH © \AF �
�Lb]c�QMHR^M^ -·C:b]FIHRQe¦e�m\_`�H���Q�CLpRH/^�^M\_E]N �OH/^eF¬H�J]S:��\_E�P�? �dn�\AT H/^eF¬��\_^���aS:T_C:QM^�^Rn�\AT8^RniS�N@\AF�` n�b]E
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k¹b�HRQ�¡{`�H�F�¡mc1H �RN@Q�C@b�c{^McdH/pR\ 1�p���H�FVT_H�FI\A�²HRQ�`�H�N@Q�C@b�cdH�HR^�FV��\_^ � ��C@b�Q�6 ^M\AE�C@E{\_T ^RniS�N@\AF
` n£b�E�kmb]H/Q�¡¸`]HWF�¡mcdH ��N@Q�C@b�c�S:E�`�^MC@b]QMp/HV^McdH/pR\ �=pWk¹b�H/Qe¡ ��HRF·T_H�FM\_��H/Q�`�HWp���S:k¹b�HV^MC:b�QMpRH
`�b�N@Q�C@b�cdHVHRE�k¹b�HR^�FM\_C@E�H/^eF���\_^ � ��C@b]Q/?

����N@��c ��\_EGFMH/Q4� S�p/H ����H/� © H/Q�^M��\Ac ��QMHRc1C@QeF���¤d�<YD«¹B�n£H/^eF�T´S��=C@E�p�FI\AC@E�kmb]\dFMQIS:\�FIH�b�E²QMH/cdC@QeFD`�H
F�¡mcdHV�e¥V�z� ¤d� �5¤]YL? �·E¸QMH/cdC@QeF�`�H¬p/H�F�¡mcdHVHR^�F�pRC@E�^M\A`�P/Q�P¬p/C@����H�b�E ���e� �·j � ��`�S:E�^�T´S
TAC@N@\_k¹b�H¬`]HV�e¥V�z� ¤Lh]?

����N@��c ��\_EGFMH/Q4� S�p/H ����H/� © H/Q�^M��\Ac ��QMHRc1C@QeF���¤Lh�«1B�n�HR^�F¬T_S �=C@E]pRFI\AC@Ezk¹b�\�FIQMS:\AFMHOb]E QMHRc1C@QeF�`�H
F�¡mcdHO�e¥V�z� ¤Lh]?d�LH/TAC@E¸T_H�F�¡mcdHO`�HWQ�H/cdC@Q�F76�p/H�FMFIH��=C@E]pRFI\AC@E�S:c�cdH/TAT_H�T_S�Q�C@b]FM\_E�H¬S�`�P/k¹b�S�FMH:?

����N@��c�QeF����²HR� © H/QM^���\_c �·k¹b�HRQ�¡�«�pRHRF�FIH �=C:E�pRFM\_C@EVH/EG¤@C:\_HD`]H/^ k¹b�HRQ�¡ 6:T´S�¤@HRQM^�\_C@EO`�HDT}n�\AE¹FMH/Q/� S:p/H
HR^�F�H�J]S:��\_E�PRH¬c1C@b]Q�`�PRFMH/QM��\_E]H/Q�T_H�F�¡mcdHO`]HVk¹b�HRQ�¡v =�e¥O�z� ¤d� �5¤]Y 6��e¥V�z� ¤LhG¢�?

� �LHRE�` ��^M� �·k¹b�HRQ�¡�«@p/H�FMFMH �=C@E�p�FI\AC@EOcdH/Q��²H�F�` n�HREG¤@C|¡@HRQlc1PRQM\_Cm`�\Akmb]H/��H/EGF=6|TAH/^�kmb]H/Q�¡Vc�T_S:E�\ 1�P/^
c�S�Q·TAH¬QMC@bLFIH/b]Q·^�b�Q�p���S:k¹b�HV\_EGFIHRQ4� S:pRH:?

��S 1�N@b�QMHW��?iY�Q�H/c�Q�P/^MHREGFIHVT_H/^�`]\ �1P/QMHREGFIH/^·QMHRT´S�FM\_C@E]^�H/EGFIQ�HOTAH/^ �=C@E]pRFI\AC@E�^R?

Igmprt_start

Igmprt_timer_thread

Igmprt_input_thread

Igmprt_timer

Igmprt_input

Igmprt_membership_query

Igmprt_timer_group

Igmprt_timer_source

send_sh_query

Receive_membership_query

Igmp_interface_membership_report_v12

Igmp_interface_membership_report_v3

�����
	�]?ZY ��� ��� � ��� ��� "%�&��� �!� � ��� �$������" � �!���!� ����� �&� �!� "%�&��� ��� � � "� �� ���! �!� �%����"%�&� ��� 
��� � ��� �
� �	 � �� �
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��� � ��� � � ��� � � � � 	 �+	�� )�� �+	 ��)�� ��� 	 �

� T_S·Q�P/pRH/c]FM\_C@EV` n£b�E���H/^�^IS:N@H�e¥V�z�:6|TAH`]P/��C@E ��\_N@��c�cd` � ¤:S�\_`]H/EGFI\ 1�H/Q�^MC:EVF�¡mcdHDHRF�T}n�HRE¹¤:C@\_H
�¨T´S¨QMC@bLFI\_E]HOS�`�P/k¹b�S�FMHOcdC@b�Q�TAH�FIQIS�\AFIHRQ�HRF��²H�FMFMQMH � ��C@b�Q�T´S�F�S © T_H¬�e¥V�z�8?djlE��*;R�²H¬FIHR�²c]^·b]E
c�QMCmp/HR^M^�b�^{ =FM��QMH/S:` ¢�H/^�FS:^M^�CLpR\_P � b�E+FM\_��H/Q�k¹b�\ �»p���S:k¹b�Hu\_EGFMH/Q�¤�S:TAT_H¸`�H�FIH/��c�^µS:c�cdH/T_TAH¸T_H/^
QMC@bLFI\_E]H/^�`�HWN@HR^�FM\_C@E`�HR^�FI\_��H/Q�^�`�HWN@Q�C@b�cdH/^76]`�H/^�FI\A�²HRQM^�`]HV^�C@b�Q�p/H/^�6�HRF�T_S�QMC@b]FM\_E�H¬`on�HRE¹¤:C@\w`�HR^
^MC@TAT_\Ap/\AFIS�FI\AC@E�^�c�T´S:E]\ 1�PRH/^Vc�S:Q�TAH²Q�C@b]FMH/b�QR? ��S 1�N@b�QMH²��?�h�QMHRc�QMPR^MHRE¹FMHT_H�`�\´S�N@QIS:����H¨`�H ��C�� `�H
`�C@E�E]P/H/^·`�HWE�C:FMQMH¬`�PR�²C:E ?

Igmprt_timer_group ()

Igmprt_timer_source ()

Igmprt_sh_query ()

Timer

Igmp_group_handle_block

Query IGMP

Igmprt_input ()

Receive_membership_query

Igmp_interface_membership_report_V12

Igmp_interface_membership_report_V3

Igmp_group_handle_isex

Igmp_group_handle_isin

Igmp_group_handle_toex

Igmp_group_handle_toin

Igmpv3_report

Igmp_membership_query

Igmpv12_report

Messages IGMP

Socket IGMP Table IGMP
(S,G)

Igmp_group_handle_allow

igmprt_timer

igmprt_input

�����
	 ��?�h � � " � ������ # � ����� ��� ��� ���&� ������� ��� � � "� �� ���! �!� � ��� "%�&� ��� 
��� � ��� � � �	�� ����

��� � � � � � � �+� ���+��	 � �+	 ��)���� � 	 �

��S$1�N@b�Q�H¨��?��µ`�P 1�E]\AF¬TAH/^�^eFIQMb]pRFIb]QMH/^¬`]H¨`�C@E�E�PRH/^¬\A�²cdC@Q�FIS:EGFIHR^�b]FM\_T_\A^MPRH/^�`�S:E�^�pRHRFMFMH¨\_��c�T_PK¦
�²HREGF�S�FM\_C@E�6]S:\_E]^M\ k¹b�HVT_HR^�QMH/T_S�FI\AC@E�^�HREGFIQMHREGF�HRT_T_HR^/?

��HR^�^�FIQ�b�pRFMb�QMHR^�`]HV`]C@E�E�PRH/^·c�QM\AE�p/\Ac�S:T_HR^�`�HWT³n£\_��c�T_PR�²HREGF�S�FM\_C@E�^MC@EGFw«
� ��SW^�FIQ�b�pRFMb�QMH ��\_N@��c ��QMC:b]FIHRQ���F � «@p�n�HR^�F§T´S¬^�FMQMb�p�FIb�Q�H�c�Q�\_E�pR\_c�S�T_H 6�H/TAT_H�HRE�N@T_C © H�FMC@b]FIHR^�T_H/^
\AE �=C@QM�²S�FM\_C@E�^8p/C@E]p/H/Q�E�S:EGFb�E�QMC@bLFIH/b]Ql��b�TAFM\_p/S:^�F/?@jlT_TAH�c1HRQM��HRFl`]H·��P/��C@Q�\_^MHRQ TAH/^l`�C@E]E�P/HR^
`�HWpRHOQ�C@b]FIHRb�Q «�`�HR^MpRQM\_cLFIH/b]Q·`]H/^�FI��Q�H3S:`�^O  FI\_��H/QDHRF·H/EGFIQ�P/H3¢�H�F�T_H/^�\AE¹FMH/Q/� S:p/HR^/?
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Igmp_router_t

Igmp_Interface_t

Igmp_group_t

Sch_query_t

Igmpg_addr

Igmpg_timer

Igmpg_fmode

Igmp_src_t

Igmps_source

 Igmps_timer

Gp_addr

Numsrc

Sources
Igmpi_addr Igmpi_version Igmpi_isquerier

Next

Next

Next

Igmprt_interfaces

 Igmpi_groups

Sch_group_query

Pointeur

element
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� ��S�^eFIQMb]pRFIb]QMH ��\_N@��c ��\_EGFMH/Q4� S�p/H ��F ��«¹p/H�FMFMH�^�FMQMb�p�FIb�Q�H�p/C:E¹FM\_HRE¹FDT_HR^§\AE �=C@QM�²S�FM\_C@E�^lpRC@E�pRH/Qe¦
E�S�E¹F�b]E�H�\_EGFMH/Q4� S�p/H:?�BD��S:k¹b�H¬\AE¹FMH/Q/� S:p/H�pRC@EGFI\AH/EGF�b�E`�HR^Mp/Q�\_c]FMH/b�Q�`]H�^MCmp �:H�F=6�b�EHRE�^MHR� © T_H
`�HWN@Q�C@b�cdH/^�6�T´S�¤@HRQM^M\AC@E�` n��e¥V�z�+H�F·T³n£H/E�^�H/� © TAH¬`�H���kmb]H/Q�¡ �¬c�T_S:E�\ 1�P/^�c�S�Q·TAH¬QMC@bLFIH/b]Q/?

� ��S�^�FIQ�b�pRFMb�QMH �l\_N@��c ��N@QMC:b�c ��F �5«|p/HRF�FIH^�FMQMb�p�FIb�Q�H§pRC@EGFI\_HREGF TAH/^�\_E �=C:QM�²S�FI\AC@E�^opRC@E�pRH/QME�S:EGF
b�EuN:QMC@b�cdH:?oBD��S:k¹b�H�N@QMC@b]c1HOc1C@^�^M�R`�H�b�E FM\_��H/Q�c1C:b�Q�S:^�^Mb�Q�H/Q�TAHOc�S:^M^MS:N@H�` n£b�Eu��CL`]HO`�H
1�T�FIQMS:N@H �¬b�E�S:b]FMQMH96@b�E�H/E�^�H/� © T_H�`�H/^l^�C@b�Q�p/H/^`�HR�µS:E]`�P/^lc�S�QlT_H/^l��H/� © QMHR^l`�H�p/H�N@Q�C@b�cdH 6
b�E¸��CL`]H�`�H�1�TAFMQIS:N:H¨  ����B�� ��®�j �:j���B�� ��®�j¢ 61H�F�T³n£H/E�^�H/� © TAH¬`�H/^���H/� © QMHR^�`�H¬N@QMC:b�c1H
^�b�Q�p���S�kmb]Hµ\_EGFMH/Q4� S�p/H 6�k¹b�\^MHRQIS�bLFI\_TAH�c1C@b]QVT}niS�b]FI��HREGFI\ 1�p3S�FM\_C@E{`�H²p/H/^O�²HR� © Q�H/^W`�S:E�^OT_H
p/S:`�QMHW`�HVT³n£\_��c�TAP/��H/EGF�S�FM\_C@E�`�b�c�QMC�FICmp/C@TAH�0�S@S:T}?

� ��Sµ^eFIQMb]pRFIb]QMH �V\AN@��c ��^MQMp���F ��«oBDHRF�FIH�^eFIQ�b�pRFMb�QMH�pRC@EGFI\AH/EGF¬T_HR^�\AE �=C@QM�²S�FM\_C@E�^�pRC@E�pRH/QME�S:EGF
b�E]H�^�C@b�QMpRH�`]H/�²S:E�`�PRH�c�S�QlT_H/^���H/� © QMH/^�` n£b�E²N@QMC@b]c1H�?mBD��S:k¹b�H·^MC@b�Q�p/H·c1C:^M^M�R`�H·b�E²FM\_��H/Q
k¹b�\�\_E]`�\_k¹b�H¬^�C@E�P�F�S�F/?

� ��SO^eFIQ�b�pRFMb�QMH ��\_N@��cG¤Lh:k ��F ��«LB�n£H/^eF�T´SW^�FMQMb�p�FIb�Q�H�` n£b�E�H ��k¹b�H/Qe¡ ���e¥O���l¤Lh�pRC@���²H�H/TAT_H
P�F�S:\�F�`�P 1�E]\_HW`�S:E�^�T}n���EGFIHRQME�H�F·`�QIS2� F�`]HV�e¥V�z� ¤Lh]?

� ��S ^�FMQMb�p�FIb�Q�H ��\AN@�²c]Q���F �5«�B�n£H/^eF¸T´Sv^eFIQ�b�pRFMb�QMHu` n£b�E�Q�H/cdC@Q�Fµ�e¥O�z� ¤d� ���e¥V�z� ¤]Y 6�k¹b�\
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HR^�FWNGS:Q�`�P/H¨`�S:E�^¬E�C:FMQMH�\A�²c]T_P/��H/EGFIS�FI\AC@E�cdC@b�Q�S:^M^�b�QMHRQ¬T´SµpRC@�²c�S�FI\ © \_TA\AFIPWS3¤:H/p�T_HR^¬S:b]FMQMH/^
��CL`]H/^/?

� ��S*^eFIQ�b�pRFMb�QMH �{\AN@��c ��N@QMC@b]c�QMHRp ��F ��«·B�n£H/^�FzT´S ^�FMQMb�p�FIb�Q�H ` n£b�E�H/E�Q�H/N@\A^�FIQ�H/��H/EGF�` n�b]E
N@Q�C@b�cdH��RN@QMC:b�c¸QMH/pRC@QM` �W`�S�E�^�b�E�Q�H/cdC@Q�F��e¥V�z� ¤Lh]?

� ��S�^�FIQ�b�pRFMb�QMH��¬\_N@��c ��QMHRc1C:Q�F���F ��« B�n£H/^�F�T´S�^eFIQ�b�pRFMb�QMHV` n£b�E�Q�H/cdC@Q�F·�e¥V�z� ¤Lh]?

� ���  "!�#
� 4�	� ��!�#
��n£\_��c�TAP/��H/EGF�S�FM\_C@EO`�H��e¥O���l¤LhWp
�:FMP�QMC@b]FMH/b�Q�S�\_E�^�\�c�QMPR^MHRE¹FMP/H�c1HRb]F ;RFIQ�H�p/C@E�^�\_`�PRQMPRH·pRC@���²H

b�E¨^Mk¹b�HRT_H�FMFIH�`]b�c]QMC3Jm¡��e¥V�z�:6@k¹b�\]H/^�F H/E�p/C@b]QM^l`�H�^�c1PRp/\ 1�p3S�FM\_C@E�c�S:Q T³n£��j � �D? �·E�c�QMC3Jm¡��e¥V�z�
SOcdC@b�QQ��@TAH�`]H�QMHR�²c]T´S:pRH/QT_H/^§QMC@bLFIH/b]QM^��l�e�¸¦���� `�S:E]^Db�Ea`]C@�µS�\_E�H�?G��T1cdH/Q��²H�F�S:b]^M^M\1` n�S:^M^�b�QMHRQ
T´SzpRC@��c�S�FI\ © \_TA\AFMP�HREGFIQMHTAH/^¨Q�C@b]FIHRb�QM^��l�e�¸¦���� ^Mb�c]c1C@QeF�S:EGF�^�H/b�TAH/��H/EGF��e¥O���l¤]Y HRF�TAH/^¨� ��FIH/^
b]FI\AT_\A^IS:EGF��e¥V�z� ¤Lh�cdC@b�Q�HRE¹¤:C|¡@H/Q�T_HRb�QM^�`�HR�µS�E�`�H/^�` n�S © C@E�E�HR�²HREGF3?

®�S:E�^WT_H�p���S:c�\�FIQMH�^�b�\A¤�S:EGFWE�C@b]^¬`�PRFIS:\_TAT_H/Q�C@E�^�T}niS�QMp���\�FIH/p�FIb�Q�H¨HRFWTAH�c�QM\AE�p/\Ac1H¨`]H �=C@E�pRFM\_C@E]E�H�¦
�²HREGF�`�b�c]QMC3Jm¡¸�e¥O�z��?�jlEz^�b�\AFMH 6�E�C:b�^�c�QMPR^MH/EGFMH/QMC:E�^�`�HR^�`]PRF�S�\_T_^D^Mb�Q�^MC:E�\A�²c�TAP/��H/EGF�S5FI\_C:E ?
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#
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	 ��� � #�$ 1 !��	� $���!�#
��¤�S:EGFO` n�HREGF�S:��H/QWT´S`�PR^MpRQM\_cLFI\_C:Ev`�H�T³n£\_��cdP/��H/EGF�S�FM\_C@Ez`�bvc]QMC3Jm¡v�e¥V�z� 6�\AT H/^eF�E]P/p/HR^M^MS:\_Q�H

`�H�^�c1PRp/\ 1�H/Q�TAH/^D`]\ �1P/QMHREGFI^�pRC@�²cdC@^MS:EGFI^�S:\AE�^M\dk¹b�H¬^MHR^�c�QM\AE�p/\Ac�S:TAH/^ �=C@E�pRFM\_E�E�S:T_\�FIP/^R?m®�S:E�^�pRH�p���S5¦
c�\AFMQMH96�E]C@b�^�c]QMP/^�H/EGFIC:E�^¨T³n�S:QMp��]\AFIHRpRFMb�QMH²`�S:E�^OT´S:k¹b�HRT_T_H�^�H/QIS \AEGFIP/N:QMP�T_Hµc]QMC3Jm¡v�e¥V�z��? � c�S:Q�FM\_Q
`�Hp/H�FMFMH�S�QMp���\�FIH/p�FIb�Q�H 6lE�C:b�^�S|¤:C@E�^�\_`]H/EGFI\ 1�PT_HR^¨`�\ �1P/Q�H/EGFI^�p/C:�²cdC@^IS�E¹FM^¨`�b c�QMC3Jm¡ S:\AE�^M\§kmb]H
T_HR^ �=C@E�p�FI\AC@E�^�k¹b n£\_T§`�C@\�F�S:^�^Mb�Q�H/QR?�BDH/^ �=C@E]pRFI\AC@E�^Op/C@E�^�\_^eFIH/EGF�^�\_��c�T_HR�²HRE¹FOH/E T_SzQMPRp/HRc]FI\AC@E `�HR^
c�S:k¹b�H�FI^l��b�T�FI\Ap3S:^eF H�Flc�b�\A^ T_HRb�Q H/EG¤:C@\�  �=C:Q4�DS:QM`�\AE�N¹¢�S:bLJ��²HR� © QMHR^lS:`��]P/QMPR^lk¹b�\�`�PR^M\_Q�H/EGF�QMHRp/HRC@\_Q
p/HR^�c�S:k¹b�H�FI^/?o��\_E]^M\ 6dE�C@b]^�`�PRFIS:\_TAT_C@E]^·`�S:E�^�pRH�k¹b�\ ^�b�\AF�T_H/^��²PRp3S:E�\A^M��H/^�kmb]\ S:^�^Mb�Q�H/EGFWT_HR^�`�\�FIH/^
�=C@E�p�FI\_C:E�^�QMHRkmb]\_^MHR^�c�S:Q�T_H¬c�Q�C3JL¡:?

	 ���  "! � � ! �'3.#%$ � �
	 �01 !/( � ��� � �

��n�S:Q�p���\AFMH/pRFMb�QMHµ`�b QMPR^MH/S:b ^Mb�c�cdC@QeF�S:EGF�TAHµ^�H/Q�¤m\Ap/Ha��b]TAFI\Ap3S:^eF=6�PRFIS:EGF¨S:^�^M\A�²\AT_P/H �zb�E S:Q © Q�H 6
T_HVc�QMC3Jm¡ �e¥V�z��p/C:�²cdC@Q�FMH/QMSµb�E�H�\AEGFIH/Q/� S:p/HOb�c�^eFIQMH/S:� b�E�\_k¹b�H�HRF¬c�TAb�^M\AH/b�Q�^�\AE¹FMH/Q/� S:p/HR^�`�C���E�^e¦
FIQ�H3S:��?��ln£\_EGFIHRQ4� S:pRHVb]c�^�FMQMH3S�� H/^eF�pRH/TAT_H¬k¹b�\w���/E�H��¨T´S�QMS:p/\AE�H¬`�HWT³n�S:Q © QMH:?�j�TAT_H�HR^�F·`�\AQMH/p�FIHR�²HRE¹F
T_\AP/H �ab�EuQMC@bLFIH/b]Q���b�T�FI\_p/S:^�F�^Mb]c�c1C:Q�F�S�E¹F¬���e�¦e��� C@b �ab]E{S:b]FIQ�H�c�Q�C|Jm¡z�e¥O�z��?wBDHRc1HRE�`�S:EGF=6
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b�E�H�\AEGFIH/Q/� S:p/H�`�C���E�^�FMQMH3S�� ^MHRQIST_\AP/H �µb�EuQMPR^MH/S:b»��� � p/C:E¹FMH/E�S�E¹FWTAH/^���H/� © QMHR^�`�H/^¬N:QMC@b�cdH/^
��b�T�FI\_p/S:^�F/?mBDHRF�FIHWS:Q�p���\AFMH/pRFMb�QMH96]Q�H/c�Q�P/^MHREGFIP/HW`�S�E�^�T´S�1�N@b�Q�HWªL?���pRC@QMQ�H/^McdC@E�` ��b]E�H¬S:Q�p���\AFMH/pRFMb�QMH
�����U\_EGFIPRN@QIS�E¹F�b]Ez�lQMC3Jm¡¸�e¥V�z�8?

 IGMP v3   Proxy

H1

 H2

Routeur PIM-SM
ou

Sous reseau 1

 IGMP v3

IGMP v3

         Sous reseau 3

Sous reseau 2

IGMP v3 cote hote

IGMP v3 cote
    routeur

Proxy IGMP v3

  IGMP v3

�����
	dªL?A��� ��� ����"�� ���!� ���� ���  ���"�� "$����� �  ����� ����� 
��� � ���
BDC@�²��H�Q�H/c�Q�P/^MHREGFIPV`�S:E�^�T_S 1�N@b�Q�HVªL?���6�T_H�c�QMC3Jm¡a�e¥V�z�*`]C@\AF�S�^M^Mb]QMH/Q�T_S�c�S:QeFI\_H�QMC@b]FMH/b�Q�`]b

c�QMC�FICmp/C@TAH��e¥O��� ^Mb�QWp/HR^O\AEGFIH/Q/� S:p/HR^O`]C(��E]^�FIQ�H3S:�UH�FVT´Sc�S:QeFI\_H¨� �:FIH�`�H�p/H�c�QMC�FICmp/C@TAH�^Mb�QV^MC:E
\_EGFIHRQ4� S:pRH�b�c�^eFIQ�H3S:b���?G�wH�c�Q�C|Jm¡¨�²S:\AE¹FM\_HRE¹F HRF���HRF � ��C@b]Q T´S�FIS © T_HD�e¥O�z��?5-·S:c�cdH/T_C:E�^ k¹b�H�p/H�FMFMH
F�S © T_H�pRC@E�^M\A^�FMH¬H/E¸b�E�HWT_\A^�FMH�p/C:E¹FMH/E�S�E¹F·cdC@b�Q�p���S�kmb]HV\AEGFIH/Q/� S:p/H¬`]C(��E]^�FIQ�H3S:� T_H/^�S�`���P/^�\_C@E]^�S:bLJ
`�\ �1P/Q�H/EGFI^¬p/S:E�S:bmJ  ³� 6Z¥V¢�^MC@b]^VT_S �=C@Q��²H�`on�b�E»H/E]QMH/N:\_^�FMQMHR�²HRE¹F²  S:`�Q�H/^M^�H�`�H¨N@QMC:b�c1H06o�²Cm`�H�`�H
1�TAFMQIS:N:H 6 FI\A�²HRQ�`]H�N@Q�C@b�cdH 6dT_\_^eFIHV`�H�^�C@b�Q�p/H/^¬¢·C � p���S:k¹b�H�P/TAP/��H/EGF�`]H�T´S�T_\A^�FIHV`�HO^MC@b�Q�p/HR^¬H/^�F
b�E HRE�QMHRN@\_^eFIQ�H/��H/EGF  S:`�Q�H/^M^�Ha`�H�^MC@b]QMp/H 6�FM\_��H/Q¬`�H²^MC@b]QMp/H3¢�?���S�FIS © T_H��e¥V�z� p/C:E¹FM\_HRE¹F�`�C@E�p
FIC@bLFIH/^ T_H/^8\_E �=C:QM�²S�FI\AC@E�^�E�P/pRH/^�^IS:\AQMH/^�cdC@b�Q8kmb]H�T_HDc]QMC3Jm¡�c�b�\A^M^�H�c�QMHRE�`�Q�H�T´S�`]P/p/\A^M\AC@E¨`�H�Q�H/`�\AQM\_N:H/Q
T_HR^�c�S:k¹b�H�FI^¬��b�T�FI\Ap3S:^eF�^Mb]Q¬p/H/^W`�\��oPRQMHRE¹FMH/^¬\AE¹FMH/Q/� S:p/HR^/?�B�n£H/^eFWH/E{^MH¨Q�P �=P/QMS:EGFVS:bLJ \_E �=C@Q��µS5FI\_C:E�^
`�\_^�c1C:E�\ © TAH/^8`�S:E�^�T_H�FIS © TAH��e¥O��� k¹b�H�c�QMC3Jm¡¨`�PRp/\_`]H/QIS¬` n£H/EG¤:C<¡:H/Q§C@b�E�C@E�T_H/^lc�S:k¹b�HRFM^��b�TAFM\_p3S�^�F
^Mb�Q�^�H/^�`�\ �1P/HREGFIH/^·\_EGFMH/Q4� S�p/H/^R?
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BDC@�²��HDE]C@b�^lT³n�S3¤@C@E]^ `�P � ��PRE�C@E�pRP 6GTAHDc�Q�C|Jm¡�`�C@\AF N@P/Q�H/QlT_S�QMPRp/HRc]FI\AC@E�`�H/^lc�S�kmb]HRFI^l��b�TAFM\_p3S�^�F
S21�E¸`�HWT_HR^�QMH/`]\_QM\AN@H/Q�S:bLJ¸��H/� © QMH/^�k¹b�\�TAH/^�`�HR�µS:E]`�H/EGF3?

��� � ��� #%	 � ��� )�� �+	 � � ��� ��	�(+��� )�� ��	 � (�� ����	 ��� �����������������

��H�c�QMC3Jm¡ Q�H
	/C:\AF�^�b�Q¬p/HR^¬\_EGFIHRQ4� S:pRH/^�`]C(��E]^�FIQ�H3S:� T_HR^�QMHRc1C@QeFI^��e¥V�z��¤@HRE�S:EGFV`�H/^¬^e¡L^eFI�R�²HR^
¤@C@\A^M\AE�^/?3� p���S�kmb]H§Q�H/p/HRc]FI\AC@EV` n�b]E�QMHRc1C:Q�F=6/T_Hlc�Q�C|Jm¡W��HRF � ��C@b�Qw^MS�FIS © T_Hl�e¥V�z��?:[�EW^Mb]c�c1C:^MHkmb]H
T_HR^�QMHRc1C@QeFI^�^Mb]c�c1C:Q�FIPR^�c�S:Q�TAH¬c�QMC3Jm¡^MC:E¹F�FMC@b�^�`�HR^·Q�H/cdC@Q�FM^��e¥O���l¤Lh]? �wHR^�QMH/cdC@QeFI^��e¥V�z� ¤1�VHRF
¤]YV^MC:E¹FDFIQIS�E�^4�=C@Q��²PR^§HREµ¤Lh]?m��p���S�kmb]H¬�²Cm`�\ 1�p3S�FM\_C@E¨`�H�T´S¬F�S © TAH��e¥V�z�  }S ��C@b]F§` n�b]E�H�E�C@bL¤@H/TAT_H
H/EGFIQ�P/H96G^Mb�c�c]QMH/^�^M\AC@EµC@b���CL`�\ 1�p3S5FI\_C:E�` n£b�E�H�S:E�pR\_H/E]E�H�H/EGFIQ�P/H|¢ 6¹T_H�c�Q�C|Jm¡¨HREG¤@C@\AH�`�HR^�QMH/cdC@QeFI^�^Mb�Q
^MC@Eu\AEGFIH/Q/� S:p/H�b�c�^�FMQMH/S:� cdC@b�Q�E]C:FI\ 1�H/Q�TAH�QMC:b]FIC@b]Q�¤@C:\_^M\AEu`�bup���S:E]N@H/��H/EGFW`�H¨^MSµF�S © TAH��e¥V�z�8?
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Include (A)

Exclude (X,Y)

Include (A+B)

Exclude (A*B,B-A)

ioctl ()

IS_IN(B)

IS_IN(B)

IS_EX(B)

IS_EX(B)

Exclude (X+B,Y-B)

Exclude (B-Y,Y*B)

ioctl()

Sources = B

Mode = Exclude

Sources = A+B

Mode = Include

Mode = Exclude

Sources = B+X+Y

ioctl()

ioctl()

Sources = B

Mode = Exclude
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Include (A)

Exclude (X,Y)

Include (A+B)

ioctl ()

Exclude (X+B,Y-B)

ioctl()

Sources = A+B

Mode = Include

Mode = Exclude

Sources = B+X+Y

ioctl()

ioctl()

Mode = Exclude

Allow(B)

Allow(B)

Block(B)

Block(B)

Include (A) Sources = A

Mode = Include

Exclude (X+(B-Y),Y) Sources = B+X+Y
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Include (A)

Exclude (X,Y)

ioctl ()

Exclude (X+B,Y-B)

ioctl()

Sources = A+B

Mode = Include

Mode = Exclude

Sources = B+X+Y

ioctl()

ioctl()

Mode = Exclude

TO_IN(B)

TO_EX(B)

TO_IN(B)

TO_EX(B)

Exclude(A*B,B-A)

Include (A+B)

Exclude (B-Y,Y*B)

Sources = B

Sources = B

Mode = Exclude
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Igmppd

Socket IGMP

Messages IGMP

Packets IP

Messages IGMP

MFC lookup

Multicast Forwarding Cache (MFC)

Table IGMP

Packets multicast

Match (S,G) Verification du TTL

pour chaque interface

0

Rediriger

Ne pas rediriger

1

Niveau utlisateur

Noyau
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Include (S,G)

Exclude (S,G)

Timer > 0

Timer > 0

Forwarder le trafic de cette source

Forwarder le trafic de cette source

Arreter le trafic de cette source
Supprimer le record de cette source

supprimer le groupe
Si ensemble de sources vide alors

(ne pas supprimer cette source)

Arreter le trafic de cette source

S ; G ; outvif ; TTL = 1

S ; G ; outvif ; TTL = 1

"setsockopt", option = MRT_ADD_MFC

"setsockopt", option = MRT_ADD_MFC

"setsockopt", option = MRT_ADD_MFC

"setsockopt", option = MRT_ADD_MFC

S ; G ; outvif ; TTL = 0

S ; G ; outvif ; TTL = 0

Timer = 0

Timer = 0
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