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Example of 
multicast 
configuration



2

Renato.LoCigno@dit.unitn.it Advanced Networking – Multicasting        4

Broadcast and Multiple Unicast

� - � � � � � � � � �� �� � � . �� � �� � � � � � �� � �� � � � �� � � � � � �
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Multicast Routing

� " � �� 
� � � � ��� � �
3� � . �� � �� � � � �� � � � � � �� � �� �� � � � � �� � �
� � � � 
3� � �

� " � �� 
� � � � 
� � �
� �$� � � � 
� � �
� � � � � � 
� � �. �� � � � �� � �
� �
� � � �* � � � � � � � �(3
� � � �� � �� � � � � � 4�� � 
� � $� � � � 4�
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True Multicast
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Multicast Transmission Example
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Multicast Group Address

� " 6� � � � �� � � � � �� � � � � � � �#� � �
3� � � � %� � �� ���� � � � 
3� � � �

� �� � � �� � � � �

� * � � � � � � � �� � � � �	 �� � � �' �� � � �� 6� � � �

� " 6� � � � �� � � � � � � �� 
� � � 
$� � 
� � �� � � ��� � � � � � � �$. �
* ) " 7�7� � � � � � �
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Requirements for  Multicasting (1)

� � � � � � � �� � . �� � 3� �� � �� � � � � � � �� � � � �� � � � �� � � �� � � . �
� � �� � � � � �

� 	 � � 3� � � 
� � �� � � � � � �� � �
� � � � 
� . �� � �� 
� � � � �
� � � � � � � � �
! * 738�6 	 �� � � �' �6 � � � � � �0009
! * 73: �6 5�$
� �� � � � 
; <�� ���0<�8�$
� �� �� � � �� 
� �� <�8�$
� �� � � � � �

� 
� �� <�00=�$
� �� � � � � �
� � � � 
� 
� �

� � � � � � �� � � � �� � � � � �� � � �$� � � � � � �* 7�� � �� 
� � � � �
� � � � � � � � � �� � � ��
� � �� � �� � � � � � � � �� � � � � 
� 
� � �� � � � � �
� � � $� � �

� � � � � � � �� � � � �� � � � � �� � � �$� � � � � � �* 7�� � �� 
� � � � �
� � � � � � � �� � � �� � � � � � � �� � �� 
� � � � �� � � � � � �
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Requirements for Multicasting (2)

� " � � � � � 
� � �� � / � 
� � � �� � � �� � � � � �� � �>� 
� �� � � ��� � 3� �
� � �� 
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Spanning Tree from Router C 
to Multicast Group
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Internet Group Management Protocol 
(IGMP)

� � @	 �11A:

� � � � � �� � � �� � � � � � �� ; � � � � � � �� � �� � �� 
� � � � �� � � � � �

� � �

�  � � �$� � � � � � � � �� � � �� � �� � � � � � � � �
� � � �� � � � � �
� � �� 
� �� �� � � � � �� � � �� � � � � � �
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Principle of Operations

� � � � � � �� � � � �� � � � � � � � �� � �� � � � � � � �� � �� � $� � � 
$� �� � �
� � � �� � � � $� � � 
$� �� � � � �� � �� 
� � � � �� � � � �
! ) � � � � � � � 
� � � �$. �� � �� 
� � � � �� � � � � � �

� � � � � � � � �� � � � � �� � 
� � �� � �� 
� � � � �� � � � � � �� � �

� � � � � � � �� � �� � 
� � �� � � � �

� * ) " 7�� � � � � � � �. �3� � � 
� � �1

� * ) " 730
! � � � � � �� � � �� �>� 
� �� � � � �
! � � � � � � � �� � � � �� 
� � � �� � �� � � � $� � � 
$� �� � � $� � �
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Operation of IGMP v1 & v2

� � � � � 
3� � � �� � 3� �� � �� � $� � � 
$� �� � �� � � � � �

� 2 � � � � � � �� � �� � � �� � 3� �� � �� � $� � � 
$� �� � �� � � � � �

� � � . �� � � � �� � � �� � � � �� � � � � 
� �� � �� � . �� � �� 
� � � � �� � � � �

� 7� � $�� � � �
! 2 � � � � 
� � �� � �� � �� 
� � � � �� � � � � �
! B3� � �
� �� � � �
� � � 
� � ��� 3� ��� 
�� � � � �� � � � �� � � � � � � � �

� � � � � � � <�� � � . � � � � � � � �3� �� � $�� �� � � � � � � � �
! B� � � $�
� � � � � � �� � �� 
� � � 
$� � 
� � �� � � � � �
� �� � � $�� � � � 
�
! � � � � � 
� � �� � �� � � � � � � �
� �� � � �� � � � �
! @
� � 
� � �� �� $� ��. �� � 
/ � � �� � �� 
� � � � �� � � � � � � � � �� 
� � 
� � ��
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IGMP v3

� � ��� � � � � � � � �� � �� � � � 
� . ��
� � �� � � � �� � 
� � �� � � . �
� � � � �� � �� � � � 
3� �� � � � � 
�
! &� � � � 
� �� � � � �� � � � � �� � � � � �$�� � � � � �� � �� � � � � � �

� � ��� � � � � � � � �� � �$�� � � �� � � � � � � �� � � � �� � � � � � � �� � � � �
� � � � �� � � � � � � � �� � � � � 
�
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IGMP dialogues

� * ) " 7�(* � � � � � � � �) � � � � �" � � � � � � � � � �7� � � � � � �, �
� � � � � � � � �$� � � � � � �� � � � � � �� � � ��� � � ��� � � � � <�
� . � 
� � ��. �� � � � � � � � �3
� �� �� � � �(� �� �<�B� � � � � � � ,

� � � � � � � �/ � � � 
� � �� � � ��� � � ��� � � � � �� � � �� 6� � � � �� � � � � �
� � � $� � � � 
� �
� � �
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IGMP Protocol

� � � � � � � �#� � � � � � � � %� � � 
3� �� � � � � �� � �� 6� � � � �� � � � �
3
� �� 6� � � � �� � � � � � � ��

� � � � � � �� � � � � � � �� 
� � �� � � $� � � � 
� �� � � � � � � ��
� � � � � ��. <�� � � �� 
� � � �� � � � �� � 
� � �� � � � � � � � �(� � �
� � � � � � , �� � � � � � �� � � �� ��

� � � � � �
� � � � � �#�� � 3� 6� � � � � %� � � � � � ��� � 3� 4�� � 
� �
� �
� � � 
� � � ��� 
� � � �� � � � � � �� � � 
� � 
� � ��. �� � ��� �� � . � � . �
(� � � � �� � � � � �� � � � � � � , �
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IGMP message types

* ) " 7�" � � � � � � �� . � � ����������������2 � � � �$. ���7� � � � � � �����

� � � $� � � � 
� �/ � � � . ��� � � � � � �������� � � � � � �����/ � � � . �� � � �� � � � � � � �� � � 
3� �
� � �� 
� � � � �� � � � � � �

� � � $� � � � 
� �/ � � � . ��� � � � 
� 
� ������ � � � � � �����/ � � � . �� � � �� � � � 
� 
� �� 6� � � � �� � � � � ������������������������������������������������������
� � � $� � � � 
� �� � � � � � ������ � � � � � � � � � � � � � �� � �>� 
� �� � � �
�� � 3� �� � � � � � � � � � � � � �� � 3� � �� � � �� � � � �

type specific fields
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IGMP Message Formats: Membership Query
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Membership Query

� 2 � � � �$. �� � �� 
� � � � �� � � � � �

� ) � � � � � ��/ � � � .
! ? � 
� � �� � � � � � �� � 3� �� � � $� � � �� � �� � � � � � � � �� � � � � � �

� ) � � � � 6� � � � 
� 
� �/ � � � .
! ' � � � � � � � � �� � 3� � � � $� � � �� � �� � �� � � � � � � � �� � � � � � �

� ) � � � � 6� � � 6� � � � � � �� � � � 
� 
� �/ � � � .
! ' � �� � � � � � � � �� � 3
� � �� � � � �� � � � � � � �� � � � �� � �� � � � 
� 
� � �

� � �� 
� � � � �� � � � � � �
! @� � � �� � . �� � �� � � � 
� 
� � ��
� � �� � �� � � � � � �
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Membership Query Fields (1)

� &. � �
� " � ; �� � � � � � � � �&
� �

! " � ; � 
� � �$� � � � � �� � � � 
� � �� � � � � � �
� �� � 
� � �� � �0� 09�� � � � � �

� 	 � � � � � � �
! 2 � � � � �� � � 
� � � �� � * 738

� ) � � � � �� � � � � � �
! C� � � �� � � �� � � � � � ��/ � � � . �� � � � � � �
! " � �� 
� � � � �� � � � � �� � � � � � � � � � � � � � � 6� � � � 
� 
� � � �� � � � � 6� � � 6� � � � � �

� 2 �@�� �
! 0 
� � 
� � � � � �� � � � � � � � 
3
� � �� � � � � � � �� � � � �� �� � � � � � � � �� � � � � ��� 
� � � �

� � � � � � � �� � � � � � �� � � � 
� � �/ � � � .
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Membership Query Fields (2)

� D � E�(/ � � � 
� � F� � � $� � � � � � � �3� � 
� $�� ,
! � E�3� �� � �� � � � �$. �� � � � � � �� � �/ � � � .
! � � � � � � � �� � � � � �3� �� � �� � � � �� � � � �� � � � � � �. �� � � � 
3� � �/ � � � .
!  � �� � � �� E�� � � �G� � � <�� � � � �� � � � � �� �� � �� � � � 
� � ��. �� � � � 
� � � � � �3� �� �

� � � �
! � E�� 
� � � � � � �� � � $� � �� � �� � � � � � � � 
� � 
� � � � � �� � � � � � �� � � � � � � � � �

� 
� � � �

� D D * 	 �(/ � � � 
� � F� / � � � 
� � 
� � � � 3� ��� � � � ,
! D * �3� �� � �� � � � �$. �/ � � � 
� �
! &
� � � �� � � �� � � � 
� � �� � �� 
� �� �/ � � � 
� �
! � � � � � � � �� � � �� � � � � � � �/ � � � 
� � � � � � � � � � � �� � � � � � �. �� � � � 
3� � D * �
!  � �� � � �D * �� � � �G� � � <�� � � � �� � � � � �� �D * �3� �� � � � � �

� � � � $� � �� � �2 � � � � � �
� 2 � � � � � �� � � � � � � � �

! H� � �1=�$
� �� � 
� � � � � � � � � � � �� � � �� � � � �� � � � � �
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IGMP Message Formats: Membership Report
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Membership Reports

� &. � �

� 	 � � � � � � �

� � � � $� � �� � �) � � � � �� � � � � � �

� ) � � � � �� � � � � � �
! H� � 1=6$
� �� � 
� � � � �� � � � � � � � � � �� � � � � �
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IGMP Message Formats: Group Record
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Group Record

� � � � � � � �&. � �
! 2 � � ��� � � �

� � � ; �' � � � �� � � � � �
! * � 1=6$
� �� � � � �

� � � � $� � �� � �2 � � � � � �
� " � �� 
� � � � �� � � � � � �
� 2 � � � � � �� � � � � � � � �

! H� � �1=6$
� �� � 
� � � � �� � � � � � � � � � �� � � � � �

� � � ; 
�
� � . �' � � �
! 	 � � � � � � �. <�� � �� � ; 
�
� � . �� � � � �3� �� � � �� � � 
� � �
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IGMP Operation - Joining

� � � � � �� � 
� � �* ) " 7�� � � � � �� � � � � � �
� � � �� �� � � � � �� � �� � � � � �
� � � $� � �� � �� � � � � �� � � � � �� � � �� � � � � � � �� � �� � �

� * ) " 731�� � � �� 
� � � ��� � � � � �� � � $� � � � 
� �� 
� � �� 
�� � � 
� � �
� � � � $
�
� 
� � �� 
� � �� � � � � � � �� � �� � � � � � �
! BI 	 �  ' B�� � � � ! � ���� � � � � �� � � $� � � �� ; � � � � �� � � � � ��
� � � �
! * � 	 �  ' B�� � � � ! H� �. �� � � � �� � � � � �� � � $� � � ��
� � � �

� &� �>� 
� �� � � � � <�� � � � �� � � � � �* ) " 7�� � � $� � � � 
� �� � � � � � �
� � � � � � � �
! � � � � � � � �� 
� �� �� � �� 
� � � � �� � � � � � � �� � �� � � � �
! 2 � � � �
� �* 7�� � � � � � � � �� 
� � �) � � � � �� � � � � � � �� 
� �� �� � * ) " 7�� � � � � � � �

� � � �' � � � 
� � � 
� � �� � � � � � � �� � � � � � � �� � 
� � �* 7�� � � � � � �� � � �
! 	 � � � � � � � � � $� � � �� � �� � � � � �� 
���� � � � 
3� ��� � � � �� � �� � � �� � � $� �
! � � � � � � � �
� � � � �� � �� ���* 7�� � �� 
� � � � �� � � � � � � � � �� � �� � � � �� ���� � � � � � �



10

Renato.LoCigno@dit.unitn.it Advanced Networking – Multicasting        28

IGMP Operation – Keeping Lists Valid

� � � � � � � � � � � 
� � 
� � ��. �
� � � � �* ) " 7�� � � � � � ��/ � � � . �� � � � � � �
! * � � � � � � � � � �� 
� � �� ��6� � � � � �� � �� 
� � � � �� � � � � � �
! � � � � � � � � � �� 
� � �� � �� � � � 
� �
� � � � � � � �� � � � �� � � � �� � � � � � � � � �� 
� � �

� � 
� �� ��6� � � � � �� � � � � � �

! � � � � � � � � � � � � �� 
� � � � � � � � �� � � � � � � �� � � �� � � � �� � � � � �� � �� � 
� � �
� �
� �� 
� � �� � � $� � � � 
�

� � � � � � � �� � � � �� � � �� � � � �� � �� � � � �� 3� � . �� � � � �
� �� �� � � � �
! � � � � � �� � �� � � � �� � ��� � � � �� � � �� � � � � �� � � $� � �� � 
���� � � 
3�
! B� � � �� � � � �
� �� � � � � �� � � � �� 
� � � �� 
� � �� � � � � � �� � �� .
! � � � � �� � � � �� � � � � �� � � � � � � �� �� 
� �� � � $� � � � 
� �� � � � � �� � � � �� � � � � �
! * � �� 
� � � �� ; � 
� � � <�� � � � �� � � � � �� � � � � �
! H� �. � � � �� � � $� � �� � �� � � � �� � � � � �� � � � � � � �� � �� � � � � �
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IGMP Operation - Leaving

� � � � � �� � 3� � �� � � � � <�$. �� � � � 
� � �� � 3� �� � � � � �
� � � � � � � �� � ��� ��6� � � � � � � �� � � � 
� �� � �� 
� � � � �� � � � � � �

� 2 � � � � � � $� � � � 
� �� � � � � � �� � � � � � � �� 
� �
BI 	 �  ' B�� � � 
� � � � � � � ����
� � �� � �� � � � � � �
� � � � � � � � �

� � � � � � � �� � � � � � 
� � �
� �� � � � � �� � � �� � . �� � � � 
� 
� � �
� � � � � �� � � $� � � � � 
� � � � � � � 6� � � � 
� 
� �/ � � � . �
� � � � � � �
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Group Membership with IPv6

� * ) " 7�� � � 
� � � �� � � �* 738
!  � � � 1=6$
� �� � � � � � � � �

� * 73: �
� � � � � � � � �� � � � �� � � � � 
� � � �
� .

� * ) " 7�� � � � � 
� � � �
� � � � � � � � � � � �
� � � �* � � � � � � � �
	 � � � � � ��" � � � � � � �7� � � � � � � 3� � � 
� � �: (* 	 " 73: ,
! * 	 " 73: �
� � �� � � � �� ���� � �� � � � � 
� � � �
� . �� � �* 	 " 738�� � � �

* ) " 7

� * 	 " 73: �
� � �� � � � �� � � � � 6� � � $� � � � 
� �/ � � � . �� � � �
� � � � � 6� � � $� � � � 
� �� � � � � � �� � � � � � �
!  � � � �
� �� � � �� � � � �� � � � 
� � �� � �
� �* ) " 7
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Multicast Extension to OSPF (MOSPF)

� B� � $�� � �� � � � 
� � �� � �* 7�� � �� 
� � � � �� � � � � � � � � � 
� � 
� �
� 
� � �� �� 2

� B� � � �� � � � � � �� � � � �" H27@�� � �� � 
� � � 
� ��� � � ��� � � � � �
� � � $� � � � 
� �
� � � � � � � 
� �

� B� � � �� � � � � � �� � � 
� � 
� � ��. �� �� � � � �� � 
� �� � �� ���
� � � � � � � �
� �� � � �

� � � � � � � � �$� 
�� �� � � � � � � � �� � � � �� � � � � 
� � �� � � � �� � � � �� �
� � � � � � �� � � � � � � �� � �� ���� � � � � � � � �� � � � � 
� 
� � �
� � � $� � � �� � �� � � � � �(' 
>� � � � � ,
! &� � � � �� 
� � <�� � �� � �� � � � � � �� � �.
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Forwarding Multicast Packets

� * � �� � �� 
� � � � �� � � � � � � �� � � �� � � � � � 
� � � <�� 
� � � � �

� * � �� � � � � � �� � � � � � � � �� � �� �� � � � � � � �� � � � � 
� 
� � �� �
� � � $� � �� � �� � � � � <�� � � � � � 
� �� � � . �� � �� � � � �� � � � � � �

� 	 � � � � �� �� � � � � 
� � �� � � � �� � � �� � 
� �� � � � � � 6� � � � 
� � � 
� � �
� � 
� �� � � �� � � � � � � �� � �� � � � � �� � � � � � � �
� �� � / � 
� � �
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Equal Cost Multipath Ambiguities

� ' 
>� � � � � J� �� � � 
� � � �� 
���
� � �� � � �� � � �� � �� � �� 
� �� �
� / � � ��� � � � �� � � � �

! ? � 
� � �� � � � � � � �� � �� � � � � �� � �� � � � � � � 
� � �� � � � �

� @� � �� � �� 
� � � � <�� ���� � � � � � � �� � � � �� � 3� �� � � � �
� � � � � 
� � �� � � � �� � � �� 
3� � �� � � � � � �� � � �

� " H27@�� � � �� 
� $� � � � � � �� � ��
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Interarea Multicasting

� " � �� 
� � � � �� � � � � � �� � . �� � � � � 
� �� � � $� � � �� � � � �
� � � � �� � � � �� � � �� � � �

� � � � � � � � �� � �. �� � � � �� $� � � �� � �� 
� � � � �� � � � � � �� 
� � �
� � � $� � � �
� �
� � �� � � �

� 2 � $� � � �� � �� � � � J� �$� � � � � �� � � � � � � �� � � � � � � �� � � � � �
� � � $� � � � 
� �
� � � � � � � 
� � �� � � �� � �� 
� � � � �
� � � � � � � � � $� � � � � � �� � � � �

! * � � � � � � � � � � �� 
� � � � �� � � � � � � � � �
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Inter-AS Multicasting

� 	 � � � � 
� �$� � � � � � . �� � � � � � � �� � � �� � �
� � � � 6� 2 �
� � �� 
� � � � �� � � � � � � � � �
! � � � �� � � �
� � � � 6� 2 �� � �� 
� � � � �� � � � 
� � �� � � � � � � ��� � �� � ���� � �

" H27@�� � � �H27@
! " H27@�� � � � � �� � � � �� � � . �� � � � 
3� �� ���� � �� 
� � � � �

� � � � � � � � � � � � � �� 
� � 
� �� 2
! B� � � �� � � � �� � � � � � �� � � � � � � � �
� �� � / � 
� � �
!  � � �� � 3� � � � �� � � � �� � � � 
� � �� � �� � � � � � 
� � �� � � � � �

� � � � � � � �� � � � � � � � �� � � � �I �� � � � � � �� 2 �� � �� � 
� � �� � 3� � � 
� 
� � �
� � � � � � � � �� � � � � �$� � � �� � �I

�  � � �� � 
� �� � �� � � � � � 
� � �� � � � �� � �� � � � � � � � �� � � � � � � �" H27@�� 2
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Illustrations of MOSPF Routing
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Multicast Routing Protocol 
Characteristics

� B; � � � � 
� � �� � �� ; 
� � 
� � �� � � � � � � �
! " H27@�3�H27@

� ' � � 
� � � � �� � �$� �� � � 
� 
� � � �� � � �� 
� � �� � � � � � � � � � 
� � �
� � �� � � � � �� � � $� � �

� � � � � � � � 
� � � �� 
� � �� 
� � �� �� 2

� � � � �� � � ��� � � � �
� � � � � � �
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The Multicast Tree problem

� 7� � $�� � ��� 
� � �� � � �$� � � �(� �� �<�� 
� �� � � � , �� � � � �� � 
� � �

� � � � � � � � � � � � �� ���� � � �� � � $� � �
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Multicast Tree options

� � � � � � � � � 	 � 
 � � � � 
 
 ��� 
� � �� �� � � � 4�� � � �� � � � �
� �
� � � �#
 � � 
 %� � �� � � �#� � � � � � � � � � %� � 
� � 4�� ���
� � � � � � � � �� � �� � � � � � � �� � � �
 � � 


� � � � � 
 
 � � 	 � 
 � � � � 
 
 � � � � � � �� � � � � � �
� �� � � �� � � � �
� � �
� � �� � � �� � � � �� � � � � � � 
� � �� � �� ���� � � �� � � $� � � 4�
� � � � �� �� � � � � � � � �� � � � �
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Group Shared Tree

� 7� � � � � 
� � � �
 � � 
 � � � � �� 
3� � �� 6� � � � �� � � � � �(� � <�
� � � � � � �� � �� � $�� � � � ,

� � � � �� � � $� � � �#>� 
� %� � � �#�� � 3� %� � � �� � � � �� 
� � �
� ; � �
� 
� �>� 
� �� � � ��� � 3� �� � � � � � ��� � � � � � � �

� &� � � �� � � � � �� � �� � � �$� � � � � � � �� � � �#� � � � � � � %� � � � �
� � � �� � � �

� 	 - &�(	 � � � �- � � � � �&� � � , �� � � �7* " �2 � � � � � 6" � � � �
� � � �* � � � � � � � �� 6� � � � �� � � � � � � �� �$� � � � �� � �) 2 &� � �

� � ���� � � � � � � �� � �� � � � � � � �� � � �
 � � 
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Group Shared Tree
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Source Based Tree

� B� � � �� � � � � � �
� �� � � �� � � � �� � �
� � �� � � �� � � � ��� � � �� � � � �
� � �� � � � � � � � �� � � � � �

� 7� � � � � � �� � �
3� � � � �� � �� � � �� � � � �� � 
� � �#� � 3� � � � �
� � � � �� � � � � � � 
� � %(� 7@,4�
�� �<�� �� � � � � � �� � � � � � � �� �
� � � � � � �� � 
� 
� � � � � �$. �� � � � � � �2 �� � �. �
� �� � � � �
� � � � � � �
� �� � � � � � � � � �$. �� � � �� � 
� � $� � �� � �� � � �
� � � � � � � � �� � � � �� � �2

� * � �� � � � � �� � � � � <�� 6� � � � �� � � � � � � �� � � �#� � � � � � � � � %
� � �� � � � � �� � 
� � �� � � �� � � �#� � 3� � � � %� � �#� � � � � � � � �
� � � � � %� � �2
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Source Based Tree
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Source-Based tree: DVMRP

� ' E" � 7�� � � �� � � �� 
� � � �� 6� � � � �� � � � � � � ��� � � �� . � � �
� � �� � � ��* � � � � � � � 4�� � � � �
� �" $� � � (" � �� 
� � � � �
- � � � $� � � ,

� * � 
� 
� ��. <�� � � �� � � � � � �$� � � � � � � � � �� � � �� � � � � � �� � �
� � � �� � � � � � � �(� � 
� � �� 7@,

� � � � � � � � �� 
� � �� � �� � � 
3� �� � � � � �(
� �� � 
� �� 6� � � � �
� � � � � , �#� � � � � %� � � �� � � � 4�
�� �<�� � � . �� 
� � � � � � � � �
� � � � � � �3� � �� � � � �� � � �� � � �
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Source-Based tree: DVMRP

� � � � � � � 
3� �. <�
� � � � 
� � �� � � � � � � �� 
� � �� � �� � � 
3� �
� � � � � � � � � � � �� � �� 6� � � � � �� � � � � �� 
� � � � � �(=�� � � � � �

� �* � � � � � � � , ��� � � � � � �$� � � � � � � �#� � � � �$� � � %

� 7� � $�� � � ��� � �. �� � � �� � � � � � � �� � � �� � � � � 6� $�� 4�
� � �� � 
� � ��� � � � � ��
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PIM (Protocol Independent Multicast)

� * � �$� � � � 
� � �� � � �� � �� � � � � �
� � � � �� 2 �� 6� � � � �
� � � � � � � ��� � � � � � � �

� #7� � � � � � ��* � � � � � � � � � � %$� � � � � � �
� �� � � �� � � � � � � �
� � �� 
� � � � � � � �� � � � 
� � �
� � � � � � � � � � � � � � �
! B; � � � � � �� � / � 
� � � �� � � � 
� � �
� � � � � � � 
� � �� � � � �� � . �� � 
� � � �

� � � � 
� � �� � � � � � � �
! ? � � � �� � � � � � �� � �� 
� �� �� 2 �� 
� � �� 
� � � � � � � �� � 
� � � �

� � � � 
� � �� � � � � � � ��

� 7* " �� � � �� � � � � � � �
� �� � � �� � � � � ��
! 7* " �2 � � � � � �

! 7* " �� � � � � �" � � �
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PIM (Protocol Independent Multicast)

� * � 
� 
� ��. <�� � � $� � � �>� 
� �� � � �#2 � � � � � �&� � � %
� � � � � � � � �� � � � � � �� �� � � � � GE� � � 7� 
� �

� � � � � � <�� � � � �� � � �#� � � � � � � 
� � %� � �� � � �� � � � � � �� � � � �
� � � �$� � � �� � � � $�
� � � � <�� � � � � � � � 
� 
� � �� � �� � � � � �
� � � 
 
 � � � � � �� � � �� � � � � � �� � � �� ; � �� � � � �(� � � � �
� � � � $�
� � 
� � �� �� � � � 
� ��2 � � � � � �- � � � � �� � � � ,
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PIM Strategy

� @�� � � 
� � �
� �
� � � � 
� 
� � � �� 3� � ��� � � � �� � � � � � �
� � � � � � �

� � 
� � �� �� � � � � � � � 
� . �� � � �� � � � � � �� � � � � 
� � �� � � � �

� @� � � � �� � �� � � 3
� 
� � �� � �� 
� �� �� � � � � � � � �� � � � �� � 
� � � �
� � � � � �

� ' � � � � �� � � �
! @� � �
� � � � 6� 2
! � �� � � � � � 
3� �� � �" H27@

� 2 � � � � � �� � � �
! * � � � � 6� 2 �� � �� 
� � � � �� � � � 
� �
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Spares Mode PIM

� � �� � � � � �� � � � � �
! � � � $� � �� � �� � � � � � � � � � � � � 
� � �� 
� � �� � � � � �� � � $� � � �

� � � � � � � �� 
� � 
� 
� � � � �. �� � � ���� � � � �� � � $� � �� � �
� � � � � � � � � � � � � 
� � �
� �
� � � � � � �

! * � � � � � � � �� � � � � � � �$. �� � � � � �� � � �� � � � 
� 
� � � �. �� � � � � � � � �
� 
� � �� � �
� � � � � �� 3� � � � � � �� � �� � � � � � � �� � �� 
� � � � �� � � � � � �
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Group Destination Router 
Group Source Router

� ) � � � � �' � � � 
� � � 
� � �� � � � � � �
! � � � ��� � � ��� � � � � �� � � $� � �
! � � � � � � �$� � � � � � �� � � � 
� � � 
� � �� � � � � � �� � � �� 
3� � �� � � � � �

� � � � �� � ��� � � � �� � � �� � � � �>� 
� � �� � � � �
�  � 
� � �* ) " 7�� � �� 
� 
�� �

� ) � � � � �� � � � � � �� � � � � �
! � � � � � � � � �� � �� � � � � � � �� 
� � �� � ��� � � � �� � � �� � � � �

� � � � � � 
� � 
� � �� � �� � �� 
� � � � �� � � � � � � �3
� �� � � � �� � � � � �
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PIM Approach
� @� � �� �� � � � � <�� � � �� � � � � � �� � � 
� � � � � � �� � � � � G3� � � �� � 
� � �(� 7,
� ) � � � � �� � � � 
� � � 
� � �� � � � � � �� � � � � �>� 
� �� � � � � � � �� � � � � � � �� 7�� � / � � � � 
� � �


� � �� � � $� � � �$� �� � � � � �� � �� � � � �
!  � � �� � 
� � � � � � � � � � � � �� � � � �� � � � � �� � �� � � �
! � � 3� � � � �� � � � �$� � � � � � �� � � � �� � �� 
� � � 
$� � 
� � �� � � � �� � � �� � 
� �� 7�� � �

�
� � � � � � � �
� �� � 
� �� � � � �

� � � � � �� � � � 
� � �� � �� � � � � �� � � � � �� � � � � � � �� 7�� � 
� � �� � � � � � � � �� � � � �� � 
� � � �
� � � � �

� ' � � � 
� � � 
� � �� � � � � � �� � . �� � � �� � � �� � � � � 6� � � � � � �� � � � �� 
� � �� � � � � � � � �
� � � � �� � � � �� � �� � . �� � � � � �
! - . �� � � � 
� � �� �>� 
� �$� � � �� � �� � � � � � �� � � � � � �� �� � � �� � 
� � � � � � � � � � � � �

� � � �
� 2 � �� � � 
� � �� � �� 7�� . � � � 
�

! � � � �� � 
� 
� � �
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Example of PIM Operation


