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• What is Multicasting 

• Sending a message from a single source to selected multiple destinations 

IP MULTICASTING 
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Multimedia traffic using Unicast 
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Multimedia traffic using Broadcast 
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Multimedia traffic using Multicast 
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Multimedia traffic using Multicast 
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• Server generate single Data feed for all interested receivers. 

• the sender, or source of multicast traffic does not have to know the unicast 
addresses of the receiver, (sends to Multicast Group address) 

• The routers perform packet multiplication and delivery to the receivers. 

• Uninterested hosts will not receive packets 

How Multicast helps in saving Resources 
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• Enhanced efficiency: Controls network traffic and reduces server and CPU loads 

• Reduces Sending Server processing , Better bandwidth utilization. Less 
host/router processing 

Multicast Advantages 
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• Multicast is UDP-based. 

• Best-effort delivery: (no acknowledgements) 

• No congestion avoidance: 

• Duplicates ( possible during network convergence) 

• Out-of-sequence delivery 

Multicast Disadvantages 
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• Multicast Server Application configured with Layer 3 addresses (CLASS - D) 

• Multi cast Application installed on all the hosts . 

• Indicate Router that they want to receive Multicast traffic for group ( 1GMP) 

• multicast routing protocol forward multicast Server. (P3M) 

• Calculate Layer 2 Multicast MAC address (IGMP Snooping /CGMP) 

How Multicast works 
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How Multicast works 
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• The Internet Assigned Numbers Authority (IANA) has assigned class D IP 
addresses to multicast 

Multicast IP Address Structure 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 
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Multicast IP Address Structure 
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Reserved Link Local Addresses 
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Address 224.0.0.1 identifies the all-hosts group. 

° Every multicast-capable host must join this group when initializing its IP stack. 

° If you send an ICMP echo request to this address, all multicast-capable hosts on 
the network answer the request with an ICMP echo reply. 

Address 224.0.0.2 identifies the all-routers group. 

° Multicast routers join this group on all multicast-enabled interfaces 

IP MULTICASTING 
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IGMP - Internet Group Management Protocol 

° End Host to Router Communication 

PIM - protocol Independent Multicast 

° router to Router Communication 

Protocols used for Multicasting 
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ICMP - Internet Group Management Protocol 
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• IGMP VI 

• IGMPV2 ( default) 

• IGMP V3 

IGMP versions 
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uses two specific message structures 

 Report Messages : 

used by the client to join the group 

Query Messages 

• used by router to see if the members of the group still exist 

* always sent to 224.0.0.1 by multicast routers. 

IGMP vl 
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• R1 sends periodic IGMP queries to the 224.0.0.1 address. 

• If only one member per group per subnet sends the IGMP report message to the 

• router— in this case, H2 

• while the other hosts HI and H3 suppress theirs. 

• IGMP query interval is 60 seconds and 180 delay Timer. 

lGMPvl (Contd) 
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IGMPv2 brought a number of improvements. 

1. Leave Group message from host to the Router ( apart from report and query) 

2. Tunable Timers 

3. Querier election 

4. Group Specific Queries 

IGMP v2 
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• When a client want to leave the group they will send a “ IGMP Leave Msg’ to 
224.0.0.2 

• Then router will query “ IGMP Query Msg” to 224.0.0.1 (All-Host multicast 
address). 

• As long as at least one client is in this group, switch will forward IGMP 
Membership report back to first hop router 

IGMP Leave Group 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



IGMP Leave Group 
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• Allows us to do Source Specific multicast. 

• vl/v2 only support group specific multicast ( *,G) join any source /specific Group) 

• V3 support Source specific multicast ( S.G) join. 

IGMP v3 
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IGMPv3- Changing a Group 
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    IP Multicast Routing 

 PIM Dense-Mode, PIM Sparse-Mode 

IP MULTICASTING 
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• Distance Vector Multicast Routing Protocol (DVMRP) (legacy) 

• Multicast OSPF (MOSPF) (legacy) 

• Protocol-Independent Multicast (PIM) 

IP Multicast Routing 
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• Protocol independent Multicast 

• Provides loop free router to router communication 

• Rely on IGP to figure out the network is loop free (using RPF Check) 

• Do not advertise the routes through out the network(like IGP) 

PIM 
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PIM Modes 
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Dense Mode 

• Considered as implicit join 

• Uses flood and prune behavior 

Dense Mode 
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• Considered as explicit join 

• Uses RP to process join requests 

Sparse Mode 
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Multicast Tree will decide how the traffic is routed from sender to receiver* 

Source Tree: 

° Uses the shortest IGP path from sender to Receiver 

° Dense-mode /Sparse-mode 

 

Shared Tree : 

° Uses shortest path from Sender to RP 

° Shortest path from RP to Receiver 

° Sparse-mode only 

° Used to eliminate flooding &. pruning and makes Routing more scalable 

Source Tree vs Shared Tree 
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° Uses the shortest IGP path from 

sender to Receiver 

° Dense-mode /Sparse-mode 

Source Tree 
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• Uses shortest path from Sender to RP 

• Shortest path from RP to Receiver 

• Sparse-mode only 

• Used to eliminate flooding & pruning and makes Routing more scalable 

Shared Tree 
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Source Tree V/s Shared  Tree 
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• Uses implicit Join. ( get traffic even if not asked) 

• Also Called as flood and prune . 

• Suitable for small multicast implementations 

PIM Dense Mode 
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Rl(config) # ip multicast-routing 

Rl(config)# intfO/O 

Rl(config-jf) # ip pim dense-mode 

Rl(config-if)# intsl/0 

Rl(config-if)# ip pim dense-mode 

Rl(config-if)# intsl/t 

Rl(config-if} # ip pim dense-mode 

IP PIM Dense Mode configuration 
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• using hello messages to the ALL-PIM Routers 

• (224.0.0.13) 

• Default hello = 30 see & dead = 90 sec 

PIM Neighbors 
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• Discover PIM neighbors ( uses 224,0.0.13) 

• Flood all the multicast traffic on all PIM enabled Interfaces 

• Prune unwanted traffic 

• Maintains multicast Table 

PIM Dense Mode Operation 
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PIM floods the multimedia packet to all routers in the network and then prunes routers 
that do not service members of that particular multicast group. 

• PIM-DM is most useful in the following cases: 

1. Senders and receivers are in close proximity to one another. 

2. There are few senders and many receivers. 

3. The volume of multicast traffic is high. 

4. The stream of multicast traffic is constant. 

Nevertheless, PIM-DMis not the method of choice for enterprise and service provider 

customers because of its scalability and flooding properties. 

PIM Dense Mode Summary 
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LAB : IP PIM Dense-mode 
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TASK : 

• Configure IGP as OSPF area 0 

• advertise all connected interfaces as per the diagram 

 

R1(config)#router ospf 1 

R1(config-router)#network 1.1.1.1 0.0.0.0 area 0 

R1(config-router)#network 4.4.4.2 0.0.0.0 area 0 

R1(config-router)#network 10.0.0.0 0.255.255.255 area 0 

R1(config-router)#exit 

LAB : IP PIM Dense-mode 
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R2(config)#router ospf 1 

R2(config-router)#network 1.1.1.2 0.0.0.0 area 0 

R2(config-router)#network 2.2.2.1 0.0.0.0 area 0 

R2(config-router)#network 20.0.0.0 0.255.255.255 area 0 

R2(config-router)#end 

 

R3(config)#router ospf 1 

R3(config-router)# network 30.0.0.0 0.255.255.255 area 0 

R3(config-router)#network 3.3.3.1 0.0.0.0 area 0 

R3(config-router)#end 

LAB : IP PIM Dense-mode 
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R4(config)# router ospf 1 

R4(config-router)# network 40.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 3.3.3.2 0.0.0.0 area 0 

R4(config-router)# network 4.4.4.1 0.0.0.0 area 0 

R4(config-router)# network 5.5.5.1 0.0.0.0 area 0 

R4(config-router)#end 

 

R5(config)#router ospf 1 

R5(config-router)#network 50.0.0.0 0.255.255.255 area 0 

R5(config-router)#network 5.5.5.2 0.0.0.0 area 0 

R5(config-router)#end 

LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



TASK : 

• Configure IP multicast on all the interfaces using IP pim dense-mode 

• To test configurations configure R5 f0/0 interfaces to join multicast group 
224.5.5.5 

• ensure that all the routers should ping to this multicast group on R5.. 

LAB : IP PIM Dense-mode 
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Rl(config)# ip multicast-routing 

Rl(config)# int f0/0 

R1(config-if)# ip pirn dense-mode 

R1(config-if)# int sl/0 

R1(config-if)# ip pirn dense-mode 

R1(config-if)# int sl/1 

R1(config-if)# ip pirn dense-mode 

R1(config-if)#end 

LAB : IP PIM Dense-mode 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



R2(config)# ip multicast-routing 

R2(config)# int fO/O 

R2(config-if)# ip pim dense-mode 

R2(config-if)# int sl/O 

R2(config-if)# ip pim dense-mode 

R2(config-if)# int sl/1 

R2(config-if)# ip pim dense-mode 

LAB : IP PIM Dense-mode 
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R3(config)#ip multicast-routing 

R3(config)# int fO/O 

R3(config-if)# ip pim dense-mode 

R3(config-if)# int sl/O 

R3(config-if)# ip pim dense-mode 

R3(config-if)# int sl/1 

R3(config-if)# ip pim dense-mode 

R3(config-if)# 

LAB : IP PIM Dense-mode 
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R4(config)#ip multicast-routing 

R4(config)# int fO/O 

R4(config-if)# ip pim dense-mode 

R4(config-if)# int sl/O 

R4(config-if)# ip pim dense-mode 

R4(config-if)# int sl/1 

R4(config-if)# ip pim dense-mode 

R4(config-if)#int sl/2 

R4(config-if)# ip pim dense-mode 

R4(config-if)#end 

LAB : IP PIM Dense-mode 
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R5(config)#ip multicast-routing 

R5(config)#int sl/O 

R5(config-if)#ip pim dense-mode 

R5(config-if)#int fO/O 

R5(config-if)#ip pim dense-mode 

R5(config-if)#end 

LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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• In some situations it is desirable to manually configure multicast group 
membership on a router interface,particularly during testing and in the absence 
of IGMP-capable recipients. 

• IOS provides command to designate group membership on an interface 

• The join-group command makes the router behave as a member of the specified 
group 

LAB : IP PIM Dense-mode 
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R5(config)#int f0/0 

R5(config-if)#ip igmp join-group 224.5.5.5 

R5(config-if)#end 

 

• Here in this example we wish to forward multicast traffic for the 224.5.5.5 group to the 
subnet 50.0.0.0/8 on f0/0 interface of R5 

• To do this, we apply ip igmp join-group 224.5.5.5 to R5's Gig4/0 interface 

 

Now  check on R1,R2,R3,R4 

LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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• Generate ping messages to group 224.5.5.5( which R5 is reciever) and verify the 
mroute table: 

LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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LAB : IP PIM Dense-mode 
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 RPF Check 

•To Overcome the issue of receiving duplicate packets, Cisco routers perform a Reverse Path 

Forwarding (RPF) 

•check to determine whether a multicast packet is entering a router on the correct interface 
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• R3 Performs the RPF Check 

 RPF Check 
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TASK : 

• Continue with the same configs done in the previous lab 

• Disable PIM on S5/1 interface between Rl- R4: 

• Ensure that Rl can still ping to 224.5.5.5 group address on R5 

 

R5#traceroute 10.1.1.1 

 

R1/R4 

Rx(config)#int sl/1 

Rx(config-if)#no ip pirn dense-mode 

LAB : Reverse path Forwarding : 
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LAB : Reverse path Forwarding : 
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LAB : Reverse path Forwarding : 
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LAB : Reverse path Forwarding : 
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To fix this : 

1. enable PIM on Rl- R4 interface: 

2. change IGP cost to use alternate route where PIM is enabled ( shutdown/change cost) 

3. configure Multicast static route to use alternate route 

 

R4(config)#int sl/1 

R4(config-if)#shutdown 

 

R4(config)#int sl/1 

R4(config-if)#no shutdown 

R4(config)#ip mroute 0.0.0.0 0.0.0.0 3.3.3.1 

LAB : Reverse path Forwarding : 
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LAB : Reverse path Forwarding : 
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LAB : Reverse path Forwarding : 
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PIM Sparse Mode 
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PIM Sparse-Mode Operation 
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PIM Sparse-Mode Operation 
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R4(config)#ip multicast-routing 

R4(config)#int f0/0 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/0 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/T 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/2 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#end 

Rx(config)#ip pim rp-address 13.0.0.1 

PIM Sparse-mode Configuration 
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LAB : PIM Sparse-Mode 
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TASK: 

• Reconfiigure the network using IP pim sparse -mode 

• Remove the Mroute confiured on R4 

• R5 should only join group 224.5.5.5 on fO/O for testing. ( already configured) 

R4(config)#no ip mroute 0.0.0.0 0.0.0.0 3.3.3.1 

 

R5(config)# int fO/O 

R5(config-if)# no ip pim dense-mode 

R5(config-if)# ip pim sparse-mode 

R5(config-if)# int fO/O 

R5(config-if)# no ip pim dense-mode 

R5(config-if)# ip pim sparse-mode 

R5(config-if)#end 

LAB : PIM Sparse-Mode 
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R4(config)#int fO/O 

R4(config-if)# no ip pim dense-mode 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/O 

R4(config-if)# no ip pim dense-mode 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/1 

R4(config-if)# no ip pim dense-mode 

R4(config-if)# ip pim sparse-mode 

LAB : PIM Sparse-Mode 
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R4(config-if)# int sl/2 

R4(config-if)# no ip pim dense-mode 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#end 

R3(config)#int f0/0 

R3(config-if)# no ip pim dense-mode 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# int sl/O 

R3(config-if)# no ip pim dense-mode 

R3(config-if)# ip pim sparse-mode 

LAB : PIM Sparse-Mode 
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R3(config-if)# int sl/1 

R3(config-if)# no ip pim dense-mode 

R3(config-if)# ip pim sparse-mode 

R3(config-if)#end 

R2(config)#int f0/0 

R2(config-if)# no ip pim dense-mode 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# int sl/O 

R2(config-if)# no ip pim dense-mode 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# 

LAB : PIM Sparse-Mode 
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R2(config-if)# int sl/1 

R2(config-if)# no ip pim dense-mode 

R2(config-if)# ip pim sparse-mode 

R1(config)#int f0/0 

Rl(config-if)# no ip pim dense-mode 

Rl(config-if)# ip pim sparse-mode 

Rl(config-if)# int sl/O 

Rl(config-if)# no ip pim dense-mode 

Rl(config-if)# ip pim sparse-mode 

Rl(config-if)# int sl/1 

Rl(config-if)# no ip pim dense-mode 

Rl(config-if)# ip pim sparse-mode 

R1(config-if)#end 

LAB : PIM Sparse-Mode 
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LAB : PIM Sparse-Mode 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



TASK : 

• Configure R3loopback 0 ( 13.0.0.1) as static RP on all routers 

• Ensure that R3 loopbackO advertised in IGP with exact mask ( /24 instead of /32) 

LAB : PIM Sparse-Mode 
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R3(config)#router ospf 1 

R3(config-router)#network 13.0.0.0 0.0.0.255 area 0 

R3(config-router)#end 

 

 

 

 

R3(config)#int loop 0 

R3(config-if)#ip ospf network point-to-point 

R3(config-if)#end 

LAB : PIM Sparse-Mode 
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on all routers: ( R1 to R5) 

Rx(config)#ip pim rp-address 13.0.0.1 

LAB : PIM Sparse-Mode 
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• Check on All Routers # sh ip mroute 224.5.5.5 

LAB : PIM Sparse-Mode 
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LAB : PIM Sparse-Mode 

Check on All Routers # sh ip mroute 224.5.5.5 
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LAB : PIM Sparse-Mode 

Check on All Routers # sh ip mroute 224.5.5.5 
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LAB : Sparse -dense-mode: 
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TASK : 

• Reconfigure all the interfaces to run sparse-dense-mode. 

• Modify the RP configuration ensure that R3 should be RP only for group 224.5.5.5 

R5(config)# access-list 5 permit host 224.5.5.5 

R5(config)# no ip pim rp-address 13.0.0.1 

R5(config)#ip pim rp-address 13.0.0.1 5 

R5(config)#int f0/0 

R5(config-if)#no ip pim sparse-mode 

R5(config-if)#ip pim sparse-dense-mode 

R5(config-if)#int sl/0 

R5(config-if)#no ip pim sparse-mode 

R5(config-if)#ip pim sparse-dense-mode 

R5(config-if)#end 

LAB : Sparse -dense-mode: 
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R4(config)# access-list 5 permit host 224.5.5.5 

R4(config)# no ip pim rp-address 13.0.0.1 

R4(config)# ip pim rp-address 13.0.0.1 5 

R4(config)# int f0/0 

R4(config-if)# no ip pim sparse-mode 

R4(config-if)# ip pim sparse-dense-mode 

R4(config-if)# 

R4(config-if)# int sl/0 

R4(config-if)# no ip pim sparse-mode 

R4(config-if)# ip pim sparse-dense-mode 

R4(config-if)# int sl/1 

R4(config-if)# no ip pim sparse-mode 

R4(config-if)# ip pim sparse-dense-mode 

LAB : Sparse -dense-mode: 
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R4(config-if)# int sl/2 

R4(config-if)# no ip pim sparse-mode 

R4(config-if)# ip pim sparse-dense-mode 

R4(config-if)#end 

R3(config-if)# access-list 5 permit host 224.5.5.5 

R3(config)# no ip pim rp-address 13.0.0.1 

R3(config)# ip pim rp-address 13.0.0.1 5 

R3(config)# int f0/0 

R3(config-if)# no ip pim sparse-mode 

R3(config-if)# ip pim sparse-dense-mode 

R3(config-if)# int sl/0 

R3(config-if)# no ip pim sparse-mode 

R3(config-if)# ip pim sparse-dense-mode 

LAB : Sparse -dense-mode: 
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R3(config-if)# int sl/1 

R3(config-if)# no ip pim sparse-mode 

R3(config-if)# ip pim sparse-dense-mode 

R3(config-if)#end 

R2(config)# access-list 5 permit host 224.5.5.5 

R2(config)# no ip pim rp-address 13.0.0.1 

R2(config)# ip pim rp-address 13.0.0.1 5 

R2(config)# int f0/0 

R2(config-if)# no ip pim sparse-mode 

R2(config-if)# ip pim sparse-dense-mode 

LAB : Sparse -dense-mode: 
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R2(config-if)# int sl/0 

R2(config-if)# no ip pim sparse-mode 

R2(config-if)# ip pim sparse-dense-mode 

R2(config-if)# int sl/1 

R2(config-if)# no ip pim sparse-mode 

R2(config-if)# ip pim sparse-dense-mode 

R2(config-if)#end 

Rl(config)# access-list 5 permit host 224.5.5.5 

Rl(config)# no ip pim rp-address 13.0.0.1 

Rl(config)# ip pim rp-address 13.0.0.1 5 

LAB : Sparse -dense-mode: 
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Rl(config)# int f0/0 

R1(config-if)# no ip pim sparse-mode 

R1(config-if)# ip pim sparse-dense-mode 

R1(config-if)# 

R1(config-if)# int sl/0 

R1(config-if)# no ip pim sparse-mode 

R1(config-if)# ip pim sparse-dense-mode 

R1(config-if)# int sl/1 

R1(config-if)# no ip pim sparse-mode 

R1(config-if)# ip pim sparse-dense-mode 

R1(config-if)#end 

LAB : Sparse -dense-mode: 
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TASK: 

• Configure R5 to join group 224.50.50.50 and ensure that R1 should be able to 
ping the multicast group 224.50.50.50 without RP. 

 

R5(config)#int f0/0 

R5(config-if)#ip igmp join-group 224.50.50.50 

R5(config-if)#end 

LAB : Sparse -dense-mode: 
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LAB : Sparse -dense-mode: 
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LAB : Sparse -dense-mode 

Check on All Routers # sh ip mroute 224.5.5.5 
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LAB : Sparse -dense-mode 

Ping from R1# 224.50.50.50 
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• Check on All Routers # sh ip mroute 224.5.5.5 

IP MULTICASTING 
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IP Multicast Routing - Rendezvous point ( Static, Auto RP, BSR) 
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1. Statically 

2. Dynamically 

1. Auto-RP 

2. BSR 

Configuring RP 
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° Manual RP address must be configured on every router 

° All routers must have the same RP address 

° RP fail-over not possible 

 

Rx(config)#ip pim rp-address 13.0.0.1 

     Static RP 
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R4(config)#ip multicast-routing 

R4(config)#int f0/0 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/O 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/1 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/2 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#end 

 

Rx(config)#ip pim rp-address 13.0.0.1 

PIM Sparse-mode Configuration 
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• Legacy cisco proprietary method of Learning RP information 

• All routers automatically learn RP address 

 

• No configuration necessary except on: 

° Candidate RPs ( Device willing to become RP) 

° Mapping Agents (chooses the RP and relays this information to rest of the PIM Domain) 

• Permits backup RP’s to be configured 

Auto-RP 
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R3(config)#ip pim send-rp-announce loopback 0 scope 10 

R3(config)#ip pim send-rp-discovery loopback 0 scope 10 

Auto RP Configuration 
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How Auto-RP works 
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How Auto-RP works (Cont.) 
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• Provides Redundancy &. load sharing 

• ACL can be applied to control which RP server which group 

• If multiple RP configured mapping agent selects the best highest IP 

• Cannot use two RP same time for same group 

Auto -RP with Multiple RP 
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R2{Config)# access-list TO permit host 224.2.2.2 

R2(Config)# ip pirn send-rp-announce LoopbackO scope 32 group-list 10 

R2(Config) # ip pirn send-rp-discovery LoopbackO scope 32 

 

R3(Config)# access-list T1 permit host 224.3.3.3 

R3(Config)# ip pim send-rp-announce LoopbackO scope 32 group-list 11 

R3(Config)# ip pim send-rp-discovery LoopbackO scope 32 

Auto RP with multiple RP Configuration 
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• Cisco proprietary. 

• Need to learn about 224.0.1.39/40 

• Not used in IPv6 Multicast. 

Drawbacks of Auto-RP 
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LAB : Auto RP 
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TASK: 

• Remove ACL & sparse-dense mode and reconfigure using sparse-mode on all 
interfaces. 

• Remove the static RP configuration. 
• For Testing R5 is already configured with join group for 224.5.5.5 & 224.50.50.50 

LAB : Auto RP 
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R5(config)#no access-list 5 

R5(config)#no ip pirn rp-address 13.0.0.1 5 

R5(config)# int f0/0 

R5(config-if)#no ip pirn sparse-dense-mode 

R5(config-if)# ip pirn sparse-mode 

R5(config-if)#exit 

R5(config)# int sl/0 

R5(config-if)#no ip pirn sparse-dense-mode 

R5(config-if)# ip pirn sparse-mode 

R5(config-if)#end 

LAB : Auto RP 
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R4(config)#no access-list 5 

R4(config)#no ip pirn rp-address 13.0.0.1 5 

R4(config)# 

R4(config)# int f0/0 

R4(config-if)#no ip pirn sparse-dense-mode 

R4(config-if)# ip pirn sparse-mode 

R4(config-if)# 

LAB : Auto RP 
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R4(config-if)# int sl/O 

R4(config-if)#no ip pim sparse-dense-mode 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/1 

R4(config-if)#no ip pim sparse-dense-mode 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/2 

R4(config-if)#no ip pim sparse-dense-mode 

R4(config-if)# ip pim sparse-mode 

LAB : Auto RP 
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R3(config)#no access-list 5 

R3(config)#no ip pim rp-address 13.0.0.1 5 

R3(config)# int f0/0 

R3(config-if)#no ip pim sparse-dense-mode 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# int sl/0 

R3(config-if)#no ip pim sparse-dense-mode 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# int sl/1 

R3(config-if)#no ip pim sparse-dense-mode 

R3(config-if)# ip pim sparse-mode 

R3(config-if)#end 

LAB : Auto RP 
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R2(config)#no access-list 5 

R2(config)#no ip pim rp-address 13.0.0.1 5 

R2(config)# int f0/0 

R2(config-if)#no ip pim sparse-dense-mode 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# int sl/0 

R2(config-if)#no ip pim sparse-dense-mode 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# int sl/1 

R2(config-if)#no ip pim sparse-dense-mode 

R2(config-if)# ip pim sparse-mode 

R2(config-if)#end 

LAB : Auto RP 
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R1(config)#no access-list 5 

R1(config)#no ip pim rp-address 13.0.0.1 5 

Rl(config)# int f0/0 

R1(config-if)#no ip pim sparse-dense-mode 

Rl(config-if)# ip pim sparse-mode 

R1(config-if)# 

R1(config-if)# int sl/0 

R1(config-if)#no ip pim sparse-dense-mode 

R1(config-if)# ip pim sparse-mode 

R1(config-if)# 

R1(config-if)# int sl/1 

R1(config-if)#no ip pim sparse-dense-mode 

R1(config-if)# ip pim sparse-mode 

LAB : Auto RP 
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LAB : Auto RP 
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LAB : Auto RP 
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LAB : Auto RP 
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TASK: 

• Configure R3 loopbackO to be RP and mapping agent for all multicast groups.. 

• R3 loopback 0 is already advertised in IGP for reachability. 

 

R3(config)#int loop 0 

R3(config-if)#ip pirn sparse-mode 

R3(config-if)#exit 

R3(config)#ip pirn send-rp-announce loopback 0 scope 10 

R3(config)#ip pirn send-rp-discovery loopback 0 scope 10 

R3(config)#end 

LAB : Auto RP 
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• What is Multicasting 

• Sending a message from a single source to selected multiple destinations 

LAB : Auto RP 
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LAB : Auto RP 
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 LAB : Auto RP 

Check on All Routers # sh ip mroute 224.5.5.5 
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by default using sparse-mode other routers cannot join 224.0.1.40 (mapping agent) 
possible solutions: 

1) use PIM Sparse-dense-mode 

2) default static RP assignment for 224.0.1.39 & 224.0.1.40 

3) Auto-RP listener 

 

On all routers : 

Rx(config)#access-list 40 permit 224.0.1.39 

Rx(config)#access-list 40 permit 224.0.1.40 

Rx(config)#ip pirn rp-address 13.0.0.1 40 

 LAB : Auto RP 
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 LAB : Auto RP 
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LAB : Auto RP 
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TASK: 

• Remove The Static RP configured in the previous task 

• Ensure that all routers can listen to Auto-RP annoucements and able to reach the reciever 
224.5.5.5 on R5 

 

Auto-RP listener 

• is another solution designed to allow using Auto-RP without risking any groups falling back to 
dense 

mode forwarding. 

• This feature works with PIM sparse mode enabled on all interfaces (not PIM SM/DM). 
• However, two Auto-RP multicast groups 224.0.1.39 and 224.0.1.40 are flooded in dense mode. 

• No other groups are allowed to use dense mode and thus dangerous flooding fallback is 
eliminated. 

 LAB : Auto RP 
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  LAB : Auto RP 

Check on All Routers # sh ip mroute 224.5.5.5 
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on all routers 

 

Rx(config)#ip pirn autorp listener 

IP MULTICASTING 

Check on All Routers # sh ip mroute 224.5.5.5 
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• TASK: remove R3 as Mapping agent and Reconfigure R2 : 

 LAB : Auto RP 
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R3(config)#no ip pirn send-rp-discovery LoopbackO scope 10 

R2(config)#router ospf 1 

R2(config-router)#network 12.0.0.0 0.0.0.255 area 0 

R2(config-router)#exit 

R2(config)#int loop 0 

R2(config-if)#ip pirn sparse-mode 

R2(config-if)#exit 

R2(config-if)#ip pirn send-rp-discovery LoopbackO scope 10 

R2(config)#end 

 LAB : Auto RP 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



 LAB : Auto RP 
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PIM -Bootstrap router (BSR) 
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BSR Configuration 

R3(config)#ip pim rp-candidate loopback 0 

R3(config)#ip pim bsr-candidate loopback 0 

 

PIM -Bootstrap router (BSR) 
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LAB : P1M Bootstrap Router 
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TASK : 

• Remove the Auto-RP configuration on all routers. 

• R5 on f0/0 interface is preconfigured to join group 224.5.5.5 

• Configure R3 to advertise itself as RP for all multicast Groups using standard 
protocol 

 

on all routers: 

R1(config)#no ip pirn autorp listener 

LAB : P1M Bootstrap Router 
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on R2 

R2(config)#no ip pirn send-rp-discovery LoopbackO scope 10 

on R3 

R3(config)#no ip pirn send-rp-announce LoopbackO scope 10 

LAB : P1M Bootstrap Router 
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LAB : P1M Bootstrap Router 
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LAB : P1M Bootstrap Router 
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Lab: Auto-RP with Multiple RP (redundancy & Load-balancing) 
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TASK: 

• Configure OSPF Area 0 as IGP protocol 
• enable PIM Sparse-mode on all connected interfaces as per the diagram. 

Rl (config)#router ospf 1 

R1(config-router)#network 10.0.0.0 0.255.255.255 a 0 

R1(config-router)#network 1.0.0.0 0.255.255.255 a 0 

Rl (config-router)#network 4.0.0.0 0.255.255.255 a 0 

R1(config-router)#exit 

Lab: Auto-RP with Multiple RP (redundancy & Load-balancing) 
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R2(config)#router ospf 1 

R2(config-router)#network 20.0.0.0 0.255.255.255 area 0 

R2(config-router)#network 2.0.0.0 0.255.255.255 area 0 

R2(config-router)#network 1.0.0.0 0.255.255.255 area 0 

R2(config-router)#end 

R3(config)#router ospf 1 

R3(config-router)#network 30.0.0.0 0.255.255.255 area 0 

R3(config-router)#network 3.0.0.0 0.255.255.255 area 0 

R3(config-router)#network 2.0.0.0 0.255.255.255 area 0 

R3(config-router)#exit 

Lab: Auto-RP with Multiple RP (redundancy & Load-balancing) 
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R4(config)#router ospf 1 

R4(config-router)#network 40.0.0.0 0.255.255.255 area 0 

R4(config-router)#network 4.0.0.0 0.255.255.255 area 0 

R4(config-router)#network 3.0.0.0 0.255.255.255 area 0 

R4(config-router)#network 5.0.0.0 0.255.255.255 area 0 

R4(config-router)#exit 

R5(config)#router ospf 1 

R5(config-router)#network 50.0.0.0 0.255.255.255 area 0 

R5(config-router)#network 5.0.0.0 0.255.255.255 area 0 

R5(config-router)#end 
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R1/R2/R3 

Rx(config)#ip multicast-routing 

Rx(config)#int fO/O 

Rx(config-if)#ip pim sparse-mode 

Rx(config-if)#int sl/O 

Rx(config-if)#ip pim sparse-mode 

Rx(config-if)#int sl/1 

Rx(config-if)#ip pim sparse-mode 

Rx(config-if)#end 
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TASK : Configure Auto-RP Using a Cisco proprietary technology 

• Configure R2 & R3 loopback 0 as RP , R4 as the Mapping Agent. 
• use loopback 0 interfaces for respective routers and advertise them In IGP 

• Ensure that all devices still hear Auto-RP announcements. (Auto-RP listener). 

 

on all routers : 

Rx(config)#ip pim autorp listener 
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R4: ( mapping-Agent) 

R4(config)#router ospf 1 

R4(config-router)#network 14.0.0.0 0.0.0.255 area 0 

R4(config-router)#exit 

R4(config)#int loop 0 

R4(config-if)#ip pim sparse-mode 

R4(config-if)#exit 

R4(config)#ip pim send-rp-discovery loopback 0 scope 10 

R4(config)#exit 
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NOTE : 

If there are multiple RP configured for redundancy, the one with the highest IP 
address will be selected by the Mapping Agent. 

R3(config)#int loop 0 

R3(config-if)#shutdown 

R3(config-if)#exit 
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R3(config)#int loop 0 

R3(config-if)#no shutdown 

R3(config-if)#end 
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TASK: Auto-RP Load-Balancing: 

• Re-Configure Auto-RP Using a Cisco proprietary technology 

• Configure R2 loopback 0 as RP for multicast group 224.2.2.2 & R3- RP for 
224.3.3.3 only. 

• Configure R4 as the Mapping Agent 

• use loopback 0 interfaces for respective routers and advertise them In IGP  
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R2(config)#no ip pirn send-rp-announce LoopbackO scope 10 

R3(config)#no ip pirn send-rp-announce LoopbackO scope 10 

 

R4#clear ip pirn rp-mapping 

 

R2(config)#access-list 2 permit host 224.2.2.2 

R2(config)#ip pirn send-rp-announce loopback 0 scope 10 group-list 2 
 

R3(config)#access-list 3 permit host 224.3.3.3 

R3(config)#ip pirn send-rp-announce loopback 0 scope 10 group-list 3 

R3(config)#end 

R4(config)# ip pirn send-rp-discovery loopback 0 scope 10 
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TASK : 

• Configure R5 f0/0 as recievers to join group for both Multicast groups ( 224.2.2.2 
& 224.3.3.3) 

• Ensure that you shoud be able to reach from R1 ( server) 

R5(config)#int f0/0 

R5(config-if)#ip igmp join-group 224.2.2.2 

R5(config-if)#ip igmp join-group 224.3.3.3 

R5(config-if)#end 
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• Enable Bi-directional PIM for PIM RP and Group range 

• Build 0\G) tree towards RP 

• Remove the PIM Register messages 

• Uses Designated Forwarder (DF) for loop prevention 

 

How Bidirectional P1M works 
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PIM-Bidir is more efficient and more scalable than PIM-SM for large number of 
multicast sources. 

• The DF (Dessignated Forwarder) is elected on each segment or point-to-point link 
to establish loop-free SPT with RP as the root. 

• (S,G) join messages are dropped on routers that supports only Bidir-PIM. 

• RP never join back a path to the source (no (S,G) tree) nor send any register-stop. 

• PIM-Bidir is capable of sending and receiving multicast traffic for the same group 
along the same shared-tree. 
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TASK : 

• Configure OSPF area 0 

• enable IP Pirn Sparse-mode on all connected interfaces. 

• Configure R3 loop 0 as RP using standard based PIM. 
• configure R5 fO/O to simulate recievers for group 224.5.5.5 

• verify the reachability by testing from Source from Rl. 
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R1(config)#router ospf 1 

R1(config-router)#network 10.0.0.0 0.255.255.255 area 0 

R1(config-router)#network 1.0.0.0 0.255.255.255 area 0 

R1(config-router)#network 4.0.0.0 0.255.255.255 area 0 

Rl(config-router)#exit 

R2(config)# router ospf 1 

R2(config-router)# network 20.0.0.0 0.255.255.255 area 0 

R2(config-router)# network 1.0.0.0 0.255.255.255 area 0 

R2(config-router)# network 2.0.0.0 0.255.255.255 area 0 
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R3(config)# router ospf 1 

R3(config-router)# network 30.0.0.0 0.255.255.255 area 0 

R3(config-router)# network 2.0.0.0 0.255.255.255 area 0 

R3(config-router)# network 3.0.0.0 0.255.255.255 area 0 

R3(config-router)# exit 

R4(config)# router ospf 1 

R4(config-router)# network 40.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 3.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 4.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 5.0.0.0 0.255.255.255 area 0 
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R5(config)# router ospf 1 

R5(config-router)# network 50.0.0.0 0.255.255.255 area 0 

R5(config-router)# network 5.0.0.0 0.255.255.255 area 0 

R5(config-router)# exit 

R5(config)# 
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LAB:PIM-Bidirectional 

By default uses the shortest path tree once it learns the information via RP. 
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TASK : Configure Bi-directional PIM 

Configure the network so that this group uses a single shared tree for multicast 

traffic delivery. Use BSR for this purpose. 

Configuring PIM BiDir is relatively simple. You just need to enable BiDir PIM on all 

multicast routers by using the command ip pirn bidir-enable and designate 

particular RP/Group combinations as bi-directional. You can do this in the 

following ways: 

• Using a static RP configuration with the command ip pirn rp-address <IP> <ACL> 

bidir . 
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• Using BSR or RP information dissemination, you may flag particular group/RP 
combinations as bi-directional using the syntax ip pirn rp-candidate <interface> 

grouplist <ACL> bidir . 

• Using Auto-RP for RP information dissemination, you may flag particular 

group/RP combinations as bidirectional using the syntax ip pirn send-rp-

announce <interface> scope <TTL> group-list <ACL> bidir 
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on allrouters : 

Rx(config)#ip pirn bidir-enable 

 

on RP only : 

R3(config)#ip pim rp-candidate loopback 0 bidir 

 

on allrouters : 

Rx#clear ip mroute * 
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• Note that since the RP is now a P1MBiDir RP, there is no source registration 
procedure via P1M register/Register-Stop messages.ln Sparse-Mode, 
P1MRegister Tunnels were automatically created on all PIM routers in order to 
unicast the PIM register messages to the RP. 

• These Tunnels are not created when PIM BiDir is in use. The RP does not need to 
decapsulate/encapsulate unicast register messages when running BiDir, so these 
dynamic tunnels are not needed: 
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• Any Source Multicast 

• Uses IGMPv2 &. PIM-Sparse-mode /Dense-mode 

• Sparse-mode uses an RP 

• Receivers do not know who the source is (*,G) 

• Senders & Receivers know each other via RP 

• Build shared tree ( *,G) and source Tree (S,G) 

Source Specific Multicast 
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Issues with Any Source Multicast 
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SSM Configuration 
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TASK : 

• Configure OSPF area 0 

• Enable PIM sparse-mode multicast delivery from R1 to R5 

• Using the default multicast group range, enable PIM SSM functionality on your 
network. 

• R5 should join the multicast feed (11.0.0.1,232.5.5.5). Rl- loop 0 should be the 
source 
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Rl (config)#router ospf 1 

R1(config-router)#network 10.0.0.0 0.255.255.255 area 0 

R1(config-router)#network 1.0.0.0 0.255.255.255 area 0 

R1(config-router)#network 4.0.0.0 0.255.255.255 area 0 

Rl (config-router)#exit 

R2(config)# router ospf 1 

R2(config-router)# network 20.0.0.0 0.255.255.255 area 0 

R2(config-router)# network 1.0.0.0 0.255.255.255 area 0 

R2(config-router)# network 2.0.0.0 0.255.255.255 area 0 

R2(config-router)# exit 
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R3(config)# router ospf 1 

R3(config-router)# network 30.0.0.0 0.255.255.255 area 0 

R3(config-router)# network 2.0.0.0 0.255.255.255 area 0 

R3(config-router)# network 3.0.0.0 0.255.255.255 area 0 

R3(config-router)# exit 

R4(config)# router ospf 1 

R4(config-router)# network 40.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 3.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 4.0.0.0 0.255.255.255 area 0 

R4(config-router)# network 5.0.0.0 0.255.255.255 area 0 

R4(config-router)# exit 
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R5(config)# router ospf 1 

R5(config-router)# network 50.0.0.0 0.255.255.255 area 0 

R5(config-router)# network 5.0.0.0 0.255.255.255 area 0 

R5(config-router)# exit 
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R1/R2/R3 

Rx(config)# ip multicast-routing 

Rx(config)# int f0/0 

Rx(config-if)# ip pirn sparse-mode 

Rx(config-if)# int sl/0 

Rx(config-if)# ip pirn sparse-mode 

Rx(config-if)# int sl/1 

Rx(config-if)# ip pirn sparse-mode 

Rx(config-if)#end 
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R4(config)# ip multicast-routing 

R4(config)# int f0/0 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/O 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/1 

R4(config-if)# ip pim sparse-mode 

R4(config-if)# int sl/2 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#end 
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R5(config)# ip multicast-routing 

R5(config)# int f0/0 

R5(config-if)# ip pim sparse-mode 

R5(config-if)# int sl/O 

R5(config-if)# ip pim sparse-mode 

R5(config-if)#end 
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on all routers : 

Rx(config)#ip pim ssm default 

Rl(config)#router ospf 1 

Rl(config-router)#network 11.0.0.0 0.0.0.255 area 0 

R1(config-router)#exit 

Rl(config)#int loop 0 

R1(config-if)#ip pim sparse-mode 
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R5(config)# int f0/0 

R5(config-if)# ip igmp version 3 

R5(config-if)# ip igmp join-group 232.5.5.5 source 11.0.0.1 

R5(config-if)#end 
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• The major difference between ASM and SSM multicast is that the IGMPv3 join 
triggers state throughout the PIM network all the way up to the source. 

• In ASM, IGMP triggered state up to the RP, not directly to the source. If we source 
multicast packets destined to 232.5.5.5 from any interface other than RTs 
LoopbackO (11.0.0.1), R5 will not respond to these packet because it is only 
listening to multicast packets sourced from 11.0.0.1 and destined to 232.5.5.5 
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• Identify multiple devices using the same address 

• But sends to anyone which ever is nearest ( find first) . 

• Provides Load Balancing & High Availability 

• Each device assigns the same IPv4/v6 address and advertise , 

• Send to anyone based on shortest path (IGP/BGP) . 

• If anyone fails, sends to next nearest based on routing table 

Concept of Anycast 
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Anycast RP issues 
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Multicast Source Discovery protocol 
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How Anycast RP works 
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R3/R4 

Rx(config)# ip pim rp-candidate loopback 34 

Rx(config)# ip pim bsr-candidate loopback 34 

 

R5(config)#int f0/0 

R5(config-if)#ip igmp join-group 224.5.5.5 

 

R3(config)# ip msdp peer 14.0.0.1 connect-source loopback 0 

R3(config)# ip msdp originator-id loopback 0 

 

R4(config)#ip msdp peer 13.0.0.1 connect-source loopback 0 224.5.5.5 

R4(config)#ip msdp originator-id loopback 0 
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TASK : 

• Create loopback 34 on both R4/R3 

• Configure EIGRP 100 and advertise all connected interfaces as per the diagram. 
R1(config)#router eigrp 100 

Rl (config-router)#no auto-summary 

Rl (config-router)#network 10.0.0.0 

Rl (config-router)#network 1.0.0.0 

R1(config-router)#exit 
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R2(config)#router eigrp 100 

R2(config-router)#no auto-summary 

R2(config-router)#network 1.0.0.0 

R2(config-router)#network 2.0.0.0 

R2(config-router)#network 20.0.0.0 

R2(config-router)#exit 

R3(config)#router eigrp 100 

R3(config-router)#network 30.0.0.0 

R3(config-router)#network 3.0.0.0 

R3(config-router)#network 2.0.0.0 

R3(config-router)#exit 
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R4(config)#router eigrp 100 

R4(config-router)#network 5.0.0.0 

R4(config-router)#network 3.0.0.0 

R4(config-router)#network 40.0.0.0 

R4(config-router)#exit 

R5(config)#router eigrp 100 

R5(config-router)#no auto-summary 

R5(config-router)#network 50.0.0.0 

R5(config-router)#network 5.0.0.0 

R5(config-router)#exit 
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TASK: 

• Configure IP Pirn sparse-mode 

• R3 and R4 as RP and mapping-agent using loopback 34 

R1(config)#ip multicast-routing 

Rl(config)#int sl/O 

R1(config-if)#ip pim sparse-mode 

Rl(config-if)#int f0/0 

R1(config-if)#ip pim sparse-mode 

R1(config-if)#exit 
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R2(config)# ip multicast-routing 

R2(config)# int sl/O 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# int f0/0 

R2(config-if)# ip pim sparse-mode 

R2(config-if)# int sl/1 

R2(config-if)# ip pim sparse-mode 

R2(config-if)#end 
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R3(config)#ip multicast-routing 

R3(config)# int sl/O 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# int f0/0 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# int sl/1 

R3(config-if)# ip pim sparse-mode 

R3(config-if)# end 
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R4(config)# ip multicast-routing 

R4(config)# int sl/O 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#int f0/0 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#int se1/2 

R4(config-if)# ip pim sparse-mode 

R4(config-if)#end 
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R5(config)#ip multicast-routing 

R5(config-if)#int  fa0/0 

R5(config-if)#ip pim sparse-mode 

R5(config-if)#int sl/O 

R5(config-if)#ip pim sparse-mode 

R5(config-if)#end 
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R3/R4 

Rx(config)# int loop 34 

Rx(config-if)# ip address 34.34.34.34 255.255.255.255 

Rx(config-if)# exit 

Rx(config)# router eigrp 100 

Rx(config-router)# network 34.34.34.34 0.0.0.0 

Rx(config-router)# exit 
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Rx(config)# line vty 0 4 

Rx(config-line)# no login 

Rx(config-line)# exit 

Rx(config)# int loop 34 

Rx(config-if)# ip pim sparse-mode 

Rx(config-if)# exit 

LAB: Anycast -MSDP Configuration 

 Prepared by: Jagdish Rathod            Mail: jagdishrj01@gmail.com          Mo: 7259459745/8779606604 



R3/R4 

Rx(config)# ip pim rp-candidate loopback 34 

Rx(config)# ip pim bsr-candidate loopback 34 

Rx(config)# exit 
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TASK : 

• Configure R5 to join group 224.5.5.5 ( simulating reciveres forgroup 224.5.5.5) 

• Configure R1 to simulate hosts sending traffic for group 224.5.5.5 ( use ping 224.5.5.5)  

• Verify the PIM Register and join messages using Show ip mroute. 

R5(config)#int f0/0 

R5(config-if)#ip igmp join-group 224.5.5.5 

R5(config-if)#exit 
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• R1/R2 send PIM Register messages to nearest RP ( R3) to create entries (S,G)  

• R5 send Pirn Join messages to nearest RP (R4). 

• Here as the source and Recievers are using nearest RP ( different) it will not create 
shortest path tree from source to reciever 
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TASK : 

• Configure MSDP peering between R3-R4 to ensure that server able to send multicast 
traffic on R5 Recievers. 

• use loopback 0 interface of respective routers for MSDP peering. 
R3(config)#router eigrp 100 

R3(config-router)#network 13.0.0.0 0.0.0.255 

R3(config-router)#exit 
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R3(config)# ip msdp peer 14.0.0.1 connect-source loopback 0 

R3(config)# ip msdp originator-id loopback 0 

R4(config)#router eigrp 100 

R4(config-router)#network 14.0.0.0 0.0.0.255 

R4(config-router)#exit 
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• connect-source is like update-source i.e the address used for establishing the session. 

• originator-id is an identifier for the router, just like BGP router ID, or OSPF router ID. It is 
usually the the highest IP address on loopback interfaces and has to be unique, 
originator-id is used for solving the issue when the highest loopback IP is the same on 
routers by assigning different MSDP ID to each one. 

If you are running anycast RP then usually you would hardcode the originator-ID so there is 
no risk of collision. This could happen if MSDP chooses the anycast address as the 
originator-ID. 
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R4(config)#ip msdp peer 13.0.0.1 connect-source loopback 0 

R4(config)#ip msdp originator-id loopback 0 
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TASK : Shutdown the R3 loopback 34 interface to verify Redundancy. 

R3(config)#int loop 34 

R3(config-if)#shutdown 

R3(config-if)#exit 
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TASK : Shutdown the R3 loopback 34 interface to verify Redundancy. 

R3(config)#int loop 34 

R3(config-if)#no shutdown 

R3(config-if)#exit 

 

Rl#clear ip pim rp-mapping 
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Layer 2 Multicast 
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Multicast Mac address 
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Multicast MAC address Conversion 
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• ICMP snooping is enabled by default on Catalyst multi-layer switches. 

• Snooping is enabled globally and on a per-VLAN basis. 

Router(config)# ip igmp snooping 

Router(config)# ip igmp snooping vlan 10 
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