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SIP :192.169.169.169 SIP : 192.168.168.168

DIP:10.10.20.1

DIP:224.1.1.1

Vifl: 192.169.169.1/24
Gio/o/0 LoO (RP) : 192.168.2.1/32
OSPF

P EIGRP - O3F '
s GiOfol 4 Gi0/0/0 g' 1 2 s.
0/0/2 2 i0/0/0 2 0/0/2 Gio/2

R2 10.10.10.x/24 R3 192.168.30.x/24 R4 192.16820x/24 R5

Lo0:192.168.168.168/32

ISP Core Content Provider Multicast Enabled Core
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R1

!

no ip domain lookup

ip cef

no ipve cef

|

interface GigabitEthernet0/2



ip address 10.10.20.1 255.255.255.0
dupTlex auto

speed auto

end

!

router eigrp 100

network 10.10.20.0 0.0.0.255
!

R2:

interface GigabitEthernet0/0/0

ip address 10.10.20.2 255.255.255.0
negotiation auto

!

interface GigabitEthernet0/0/2

ip address 10.10.10.1 255.255.255.0
negotiation auto

!

router eigrp 100
network 10.10.1

network 10.10.2
!

0.0 0.0.0.255
0.0 0.0.0.255

R3:

I
ip multicast-routing distributed
I
interface Loopback0
ip address 192.168.2.1 255.255.255.255
ip pim sparse-mode
ip ospf 1 area 0
I
interface GigabitEthernet0/0/0
ip address 192.168.30.1 255.255.255.0
ip pim sparse-mode
ip ospf 1 area 0
negotiation auto
I
interface GigabitEthernet0/0/1
ip address 10.10.10.2 255.255.255.0
negotiation auto
I
interface Vifl
ip address 192.169.169.1 255.255.255.0
ip pim sparse-mode
ip service reflect GigabitEthernet0/0/0 destination 224.1.1.0 to 10.10.20.0 mask-len 24 source 192.169
ip igmp static-group 224.1.1.1
ip ospf 1 area 0
I

router eigrp 100



network 10.10.10.0 0.0.0.255
|

router ospf 1
|

ip pim rp-address 192.168.2.1
!

R4:

|
ip multicast-routing distributed
|
interface GigabitEthernet0/0/0
ip address 192.168.30.2 255.255.255.0
ip pim sparse-mode
ip ospf 1 area 0
negotiation auto
|
interface GigabitEthernet0/0/2
ip address 192.168.20.1 255.255.255.0
ip pim sparse-mode
ip ospf 1 area 0
negotiation auto
|

router ospf 1
|

ip pim rp-address 192.168.2.1
!

R5:

I
ip multicast-routing
ip cef
no ipvé cef
I
interface Loopback0
ip address 192.168.168.168 255.255.255.255
ip pim sparse-mode
ip ospf 1 area 0
I
interface GigabitEthernet0/2
ip address 192.168.20.2 255.255.255.0
ip pim sparse-mode
ip ospf 1 area 0
duplex auto
speed auto
I

router ospf 1
I

ip pim rp-address 192.168.2.1
|
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R5 2t E{o| Rz &l 0 QIE{H 0| A[192.168.168.168]2] AAEZ HE|FHAE EZHZEIE AED0|ME}
7| 2I&fl E|AE ping2 #@;5}04 HEIFHAE F4 2241112 0|S st HI|dol/dg ABE =+
A&LICt O3 Chg MSR o E 2|70l A™ Sl = =(0i: R3:

R5(config)#do ping 224.1.1.1 sou To O rep 10000000

Type escape sequence to abort.

Sending 10000000, 100-byte ICMP Echos to 224.1.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.168.168

R3#sh ip mroute 224.1.1.1
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
x - VXLAN group, c - PFP-SA cache created entry

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

<O Zo<NacXxXHdr
I

(*, 224.1.1.1), 00:47:41/stopped, RP 192.168.2.1, flags: SIC
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface Tist:
Vifl, Forward/Sparse, 00:46:36/00:01:23 <<<<

(192.168.168.168, 224.1.1.1), 00:00:20/00:02:43, flags: T
Incoming interface: GigabitEthernet0/0/0, RPF nbr 192.168.30.2
Outgoing interface Tist:

Vifl, Forward/Sparse, 00:00:20/00:02:39 <<<<

R3#sh ip mroute 224.1.1.1 count
Use "show ip mfib count" to get better response time for a large number of mroutes.

IP Multicast Statistics

3 routes using 2938 bytes of memory

2 groups, 0.50 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second
Other counts: Total/RPF failed/Other drops(OIF-null, rate-Timit etc)

Group: 224.1.1.1, Source count: 1, Packets forwarded: 1455, Packets received: 1458 <<<<
RP-tree: Forwarding: 1/0/100/0, Other: 1/0/0



Source: 192.168.168.168/32, Forwarding: 1454/1/113/0, Other: 1457/3/0
R3#sh ip mroute 224.1.1.1 count
Use "show ip mfib count" to get better response time for a large number of mroutes.

IP Multicast Statistics

3 routes using 2938 bytes of memory

2 groups, 0.50 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second
Other counts: Total/RPF failed/Other drops(OIF-null, rate-Timit etc)

Group: 224.1.1.1, Source count: 1, Packets forwarded: 1465, Packets received: 1468 <<<<
RP-tree: Forwarding: 1/0/100/0, Other: 1/0/0
Source: 192.168.168.168/32, Forwarding: 1464/1/113/0, Other: 1467/3/0

CE 5t 10S-XE EHE{0| A EPC(Embedded Packet Capture) 7|2 AF&35t0{ I{Z!0| R2 .= 9| 9]
T3t RLIGHAE CHY FAZ HEE[EX] &QlstT| @l HME s = JU&Lc

R2#mon cap TAC int gi 0/0/2 both match any

R2#mon cap TAC buff siz 50 circular

R2#mon cap TAC start

Started capture point : TAC

R2#

*Aug 12 06:50:40.195: %BUFCAP-6-ENABLE: Capture Point TAC enabled.

R2#sh mon cap TAC buff br | i ICMP
6 114 10.684022 192.169.169.169 -> 10.10.
7 114 10.684022 192.169.169.169 -> 10.10.
8 114 12.683015 192.169.169.169 -> 10.10.
9 114 12.683015 192.169.169.169 -> 10.10.

BE ICMP <<<<
BE ICMP <<<<
BE ICMP <<<<
BE ICMP <<<<
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047|M Folg M " BZ3"0l A HE|FHAE ICMP pingE H7|Mo 2 £88h mf UHtroZ £ Al
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Sl = 417] ZHof| 2t &E 4ol QIckm ZHEELICEH JBu O AlLtE|o|ME HE|IFHAE ICMP

I Z!Of NATted A FA(04: 192.169.169.169)& = AAHO: R10{| M EIGRP7HX|) M X| B 1 stE{n
He RLIFHAE ICMP 0|2 8E 0| R3 2H*EHE SutstX| f=rCt= Mol Rolaok &Lt e
NATE= MSR O Z2[AH0|M - =0f ?MEIXI 7| & I LICH R304 A Vif 1 QIE{H| 0| A O] EIGRP

ZAZ Z T E EIGRP(ISP Core routing) 2 =&35t04 0|£ E|AEE £ Q&LICH

ISR4351(config)#router eigrp 100
ISR4351(config-router)#network 192.169.169.0 0.0.0.255 <<<<

O|M| R3S 2 MAE|= ICMP O|2 8E 2| R2 =0l A Z{&x{Tt LIS &tolst & &Lt

R2#sh mon cap TAC buff br | i ICMP



249 114 317.847948 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
250 114 317.847948 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
251 114 317.847948 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
252 114 317.847948 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
253 114 319.847948 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
254 114 319.847948 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
255 114 319.848955 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
256 114 319.848955 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
259 114 321.848955 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
260 114 321.848955 192.169.169.169 -> 10.10.20.1 0 BE ICMmP
261 114 321.848955 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
262 114 321.848955 10.10.20.1 -> 192.169.169.169 0 BE ICMP <<<<
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R5(config)#do ping 224.1.1.1 sou To O rep 10000000

Type escape sequence to abort.

Sending 10000000, 100-byte ICMP Echos to 224.1.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.168.168

OIFl SEHO| AATIK| TRSHE S SH4H B3 7HS B NATE TAIstod SHx|of 2l EafTig
192.169.169.16901| A 192.168.168.168 = &5t 5 MSR OEZE2(71|0|M == R30{|A NAT ZE

Mg S 748 = U&LICH

R3(config)#int gi 0/0/1

R3(config-if)#ip nat out

R3(config-if)#int gi 0/0/0

R3(config-if)#ip nat ins

R3(config-if)#exit

R3(config)#ip nat inside source static 192.168.168.168 192.169.169.169 extendable <<<<

Mok
1
20
o>
C
[ul

O|M 24 R5 ==& HAtslH SEOICHA| 2= WS &l

R5(config)#do ping 224.1.1.1 sou To O rep 10000000

Type escape sequence to abort.

Sending 10000000, 100-byte ICMP Echos to 224.1.1.1, timeout is 2 seconds:
Packet sent with a source address of 192.168.168.168



Reply to request 716 from 10.10.20.1, 1 ms
Reply to request 716 from 10.10.20.1, 1 ms
Reply to request 717 from 10.10.20.1, 1 ms
Reply to request 717 from 10.10.20.1, 1 ms
Reply to request 718 from 10.10.20.1, 1 ms
Reply to request 718 from 10.10.20.1, 1 ms
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