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Stepl, Multicast routing ZHEZHL
RT1(config)#ip multicast-routing

Step2, TR
RT1l#show ip multicast
Multicast Routing: enabled
Multicast Multipath: disabled
Multicast Route limit: No limit
Multicast Fallback group mode: Sparse
Number of multicast boundaries configured with filter-autorp option: @

Step3, PIM-SM ZHME
RT1(config)#interface ethernet 0/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 0/1
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 1/0
RT1(config-if)#ip pim sparse-mode

Sender Receiver1
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Eth0/0 Eth0/1 Eth0/2

Eth0/0 Eth0/0

Receiver2

Step4, PIM neighbor %ZFE:R

RT1l#show ip pim neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.12.2 Ethernete/e 00:02:04/00:01:38 v2 1/DRSPG
192.168.13.3 Ethernete/1 00:02:04/00:01:38 v2 1/DRSPG
192.168.1.1 Ethernetl/e 00:02:04/00:01:37 v2 1/SPG
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Step5, & Router T RP & [2.2.2.2] [CIEETD
RT1(config)#ip pim rp-address 2.2.2.2
*Aug 1 ©3:34:16.130: %LINEPROTO-5-UPDOWN: Line protocol on Interface Tunnel®@, changed state

to up

Step6, Receiverl, 2 % Multicast group [239.1.1.1] (CBMEED
Receiverl(config)#interface ethernet 0/0
Receiverl(config-if)#ip igmp join-group 239.1.1.1

Step7, FHEERD MRIB ZHER
RT1l#show ip mroute 239.1.1.1
Group 239.1.1.1 not found
RT2#show ip mroute 239.1.1.1
Group 239.1.1.1 not found
RT3#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:11:22/00:02:44, RP 2.2.2.2, flags: SIC
Incoming interface: Ethernet@/1, RPF nbr 192.168.23.2
Outgoing interface list:

Ethernet@/2, Forward/Sparse, ©0:00:56/00:02:33
Ethernetl/0, Forward/Sparse, ©0:11:22/00:02:44
RT4#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:11:01/00:01:57, RP 2.2.2.2, flags: SIC
Incoming interface: Ethernet@/@, RPF nbr 192.168.34.3
Outgoing interface list:

Ethernetl/0, Forward/Sparse, ©0:11:01/00:01:57

Step7, Sender & Multicast packet ZiX{E

Sender#ping 239.1.1.1

Type escape sequence to abort.

Sending 1, 100-byte ICMP Echos to 239.1.1.1, timeout is 2 seconds:

Reply to request © from 192.168.3.1, 31 ms
Reply to request © from 192.168.4.1, 60 ms

Sender RT1 RT3 Receiver1
ﬁ Eth0/0 Eth1/0 % Eth0/1  Eth0/0 % Eth1/0 Eth0/0 %
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT2 RT4 Receiver2

S = Eth1/0 Eth0/0 Caa i
ﬁ Eth0/1

U T, & Router © RP address #f8E 9 %,
SEIFERZETH D75, staticRP #EAL TWL 3,

X7-. RP#%%TEJT5Z & T Tunnel I/F NERE NS,

Z 711 PIM Register message T multicast ZX(EF 5 7-® D Tunnel TH 5,

z LT,

Receiver #1&#t L T\ % Router % Multicast group [239.1.1.1]

Isms8 3,

[ip igmp join-group] %F_ET S E&. ZD I/F (FI8TE L 7= Multicast group (&M h, B
DIRD multicast packet #Z{F L 7BRICAMIBTZ 2 L5 IT4 5,

el (W SN

F7-.

RT3/4 ldchze=Ed 52 &T. [239.1.1.1]

ZHIZ & Y Multicast packet 35X T 2 M E > F- 7o,

TEET B,
-6_5 t\
D& DI,
AEETH 5,

Router % Receiver & L TIREET 5 Z LA AJEE &L A o 7=,

[ip igmp join-group] %3 %E L7z I/F » 5% IGMP join message k&N 3,
I2X3d % (*, G) Entry AR S 7=,

Sender & Multicast packet

[192.168.3.1] &Y reply b’ 2 Z & #WERTE T,

multicast group 38(C ping 2 £179 % Z & T Multicast BIEx BT 2 2 & A




Steps, &HZRD MRIB EFER
RTl#show ip mroute 239.1.1.1

IP Multicast Routing Table

(*, 239.1.1.1), 00:03:43/stopped, RP 2.2.2.2, flags: SPF
Incoming interface: Ethernet@/@, RPF nbr 192.168.12.2
Outgoing interface list: Null

(192.168.1.1, 239.1.1.1), 060:03:43/00:01:14, flags: FT
Incoming interface: Ethernet1/@, RPF nbr 192.168.1.1
Outgoing interface list:

Ethernet0/1, Forward/Sparse, 00:03:43/60:02:45

RT2#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:11:24/00:62:53, RP 2.2.2.2, flags
Incoming interface: Null, RPF nbr 0.0.6.0
Outgoing interface list:

Ethernet@/1, Forward/Sparse, 60:11:24/00:02:53

: s

(192.168.1.1, 239.1.1.1), 060:03:50/00:02:54, flags: PT
Incoming interface: Etherneto/@, RPF nbr 192.168.12.1
Outgoing interface list: Null

RT3#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:24:23/00:03:21, RP 2.2.2.2, flags: SIC

Incoming interrace: Ethernetd/1, RPF nbr 192.168.23.2
Outgoing interface list:
Ethernet0/2, Forward/Sparse, 00

7/60:03:21
Ethernet1/0, Forward/Sparse, 00:

:123/00:02:38

(192.168.1.1, 239.1.1.1), 00:06:15/00:03:05, flags:
Incoming interface: Ethernet@/@, RPF nbr 192.168. B
Outgoing interface list:
Ethernet1/0, Forward/Sparse, 00:06:15/60:02:38
Ethernet0/2, Forward/Sparse, 00:06:15/60:03:21

RT4#show ip mroute 239.1.1.1

IP Multicast Routing Table

(*, 239.1.1.1), 00:25:06/stopped, RP 2.2.2.2, flags: SIC
Incoming interface: Etherneto/@, RPF nbr 192.168.34.3
Outgoing interface list:
Ethernet1/0, Forward/Sparse, 00:25:06/00:01:58

(192.168.1.1, 239.1.1.1), 00:07:00/00:01:56, flags: IT
Incoming interface: Etherneto/@, RPF nbr 192.168.34.3
Outgoing interface list:
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Stepo, ZHIRD RIB ZHEZRT D
RT1#show ip route | be Gateway
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets
2.2.2.2 [110/11] via 192.168.12.2, 00:25:44, Ethernet6/e
3.0.0.0/32 is subnetted, 1 subnets
3.3.3.3 [110/11] via 192.168.13.3, 00:25:44, Ethernete/1
4.0.0.6/32 is subnetted, 1 subnets
4.4.4.4 [110/21] via 192.168.13.3, 00:25:34, Etherneto/1
192.168.1.6/24 is variably subnetted, 2 subnets, 2 masks
192.168.1.0/24 is directly connected, Ethernet1/@
192.168.1.254/32 is directly connected, Ethernetl/@
192.168.3.6/24 [110/20] via 192.168.13.3, 00:25:44, Ethernet/1
192.168.4.6/24 [110/30] via 192.168.13.3, 00:25:34, Ethernet/1
192.168.12.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.12.0/24 is directly connected, Etherneto/e
192.168.12.1/32 is directly connected, Etherneto/o
192.168.13.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.13.0/24 is directly connected, Etherneto/1
192.168.13.1/32 is directly connected, Etherneto/1
o 192.168.23.0/24 [116/20] via 192.168.13.3, 00:25:44, Etherneto/1
[110/26] via 192.168.12.2, 60:25:44, Ethernet6/e
o 192.168.34.0/24 [116/20] via 192.168.13.3, 00:25:44, Etherneto/1

o

o

A ocorn

-

s}

RT2#show ip route | be Gateway
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/11] via 192.168.12.1, 00:26:13, Ethernete/e
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbacke
3.0.0.0/32 is subnetted, 1 subnets

o 3.3.3.3 [110/11] via 192.168.23.3, 00:26:03, Ethernete/1

4.0.0.0/32 is subnetted, 1 subnets
4.4.4.4 [110/21] via 192.168.23.3, 00:26:03, Ethernete/1
192.168.1.0/24 [110/20] via 192.168.12.1, 00:26:13, Etherneto/e
192.168.3.0/24 [110/20] via 192.168.23.3, 00:26:03, Ethernet/1
192.168.4.0/24 [110/30] via 192.168.23.3, 00:26:03, Etherneto/1
192.168.12.0/24 is variably subnetted, 2 subnets, 2 masks
c 192.168.12.6/24 is directly connected, Etherneto/e
L 192.168.12.2/32 is directly connected, Etherneto/e
o 192.168.13.0/24 [110/20] via 192.168.23.3, 00:26:03, Ethernete/1
[110/20] via 192.168.12.1, 00:26:13, Etherneto/e
192.168.23.0/24 is variably subnetted, 2 subnets, 2 masks

c 192.168.23.6/24 is directly connected, Etherneto/1
L 192.168.23.2/32 is directly connected, Etherneto/1
o 192.168.34.0/24 [110/20] via 192.168.23.3, 00:26:03, Ethernete/1
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Stepo, ZHIRD RIB ZHEZRT D
RT3#show ip route | be Gateway
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
o 1.1.1.1 [116/11] via 192.168.13.1, 00:26:43, Etherneto/e
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/11] via 192.168.23.2, 00:26:43, Ethernete/1
3.0.0.0/32 is subnetted, 1 subnets
c 3.3.3.3 is directly connected, Loopbacke

4.0.0.0/32 is subnetted, 1 subnets

o 4.4.4.4 [110/11] via 192.168.34.4, 00:26:43, Etherneto/2

o 192.168.1.0/24 [110/20] via 192.168.13.1, 00:26:43, Etherneto/e
192.168.3.0/24 is variably subnetted, 2 subnets, 2 masks

c 192.168.3.0/24 is directly connected, Ethernet1/@

L 192.168.3.254/32 is directly connected, Ethernet1/@

o 192.168.4.0/24 [110/20] via 192.168.34.4, 00:26:43, Ethernet/2

o 192.168.12.0/24 [110/20] via 192.168.23.2, 00:26:43, Ethernete/1

[110/20] via 192.168.13.1, 00:26:43, Etherneto/e

192.168.13.0/24 is variably subnetted, 2 subnets, 2 masks

c 192.168.13.6/24 is directly connected, Etherneto/e

L 192.168.13.3/32 is directly connected, Etherneto/e
192.168.23.0/24 is variably subnetted, 2 subnets, 2 masks

c 192.168.23.6/24 is directly connected, Etherneto/1

L 192.168.23.3/32 is directly connected, Etherneto/1
192.168.34.0/24 is variably subnetted, 2 subnets, 2 masks

c 192.168.34.6/24 is directly connected, Etherneto/2

L 192.168.34.3/32 is directly connected, Etherneto/2

RT4#show ip route | be Gateway
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/21] via 192.168.34.3, 00:27:05, Ethernete/e
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/21] via 192.168.34.3, 00:27:05, Ethernet6/e
3.0.0.0/32 is subnetted, 1 subnets

o 3.3.3.3 [110/11] via 192.168.34.3, 00:27:05, Ethernete/e
4.0.0.6/32 is subnetted, 1 subnets

c 4.4.4.4 is directly connected, Loopback®

o 192.168.1.0/24 [110/30] via 192.168.34.3, 00:27:05, Etherneto/e
o 192.168.3.0/24 [110/20] via 192.168.34.3, 00:27:05, Etherneto/e
192.168.4.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.4.0/24 is directly connected, Ethernetl/@
192.168.4.254/32 is directly connected, Ethernet1/@
192.168.12.0/24 [110/30] via 192.168.34.3, 00:27:05, Ethernete/e
192.168.13.0/24 [110/20] via 192.168.34.3, 00:27:05, Ethernete/e
192.168.23.0/24 [110/20] via 192.168.34.3, 00:27:05, Ethernete/e
192.168.34.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.34.0/24 is directly connected, Etherneto/e

coorn

Sender

RT1 RT3 Receiver1

% Eth0/0 Eth1/0 % Eth0/1 Emwo%&mm Eth0/0 %

Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT2 RT4 Receiver2

= Eth1/0 Eth0/0
Etho/1

EHE22 D RIB IZEEEH 0@




Dynamic RP
~Auto RP~




Stepl, Multicast routing ZHEZHL
RT1(config)#ip multicast-routing

Step2, REMR
RT1l#show ip multicast
Multicast Routing: enabled
Multicast Multipath: disabled
Multicast Route limit: No limit
Multicast Fallback group mode: Sparse
Number of multicast boundaries configured with filter-autorp option: @

Step3, PIM-SM ZHME
RT1(config)#interface ethernet 0/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 0/1
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 1/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface loopback @
RT1(config-if)#ip pim sparse-mode

Step4, PIM neighbor %ZFE:R

RTl#show ip pim neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.12.2 Ethernete/e 00:02:04/00:01:38 v2 1/DRSPG
192.168.13.3 Ethernete/1 00:02:04/00:01:38 v2 1/DRSPG
192.168.1.1 Ethernetl/e 00:02:04/00:01:37 v2 1/SPG

Sender RT1 RT3 Receiver1
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Step5, RT2 (2.2.2.2) %Z RP candidate &UTEE
RT2(config)#ip pim send-rp-announce loopback © scope 255 interval 60

Step6, RT1 (1.1.1.1) & MA EUTHE
RT1(config)#ip pim send-rp-discovery loopback © scope 255 interval 60

Step7, & Router @ RP address ZH:R

RTl#show ip pim rp mapping

PIM Group-to-RP Mappings

This system is an RP-mapping agent (Loopback®)

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vi
Info source: 2.2.2.2 (?), elected via Auto-RP Sender RT1 RT3 Receiver1

Uptime: 00:01:47, expires: 00:02:10 - - — - _
-------------------------------------------------------------------------------------------- % Eth0/0 Eth1/0 ﬁ Eth0/1 Etho/o%ﬂm/o Eth0/0 %

RT2#show ip pim rp mapping
PIM Group-to-RP Mappings Eth0/0 Eth0/1 Eth0/2
This system is an RP (Auto-RP)

Eth0/0 Eth0/0

Group(s) 224.0.0.0/4 RT2 Receiver2

RT4
RP 2.2.2.2 (?), v2vi e T 1110 Eh0/0 S
Info source: 1.1.1.1 (?), elected via Auto-RP ﬁgmo/‘ %—%
Uptime: 00:01:57, expires: 00:01:57
RT3#show ip pim rp mapping
PIM Group-to-RP Mappings

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vi
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:02:01, expires: 00:02:56
RT4#show ip pim rp mapping
PIM Group-to-RP Mappings

%913 RT2 %# RP candidate & L TIRET %,
*7-. RP address & L T Loopback 0 (2.2.2.2) #38F ¢ 3%,

Z Z TlE RP-Announce message ® scope (TTL) % 255 T 60 T L IEETEZLS5BTFLTULD,

LT, RT1 % MA (Mapping Agent) & L TEHRET %,
*7-. MA O address & L T Loopback 0 (1.1.1.1) Z$EF ¢ %,

Z Z Tl% RP-discovery message @ scope (TTL) % 255 TO0M T L ICEETALIFFELTWS,
¥RP ¥ MA @ address & L TEART 2 I/FIZPIM 2B EZ2LEBLH Y., & Hr 5 0IEM
NETH 5,

CDHREET HT & T RPaddress AN MA ICE Y LRI NB A, Auto RP Tl RP address OJRIRIC
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HEETER L,
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22T, 2),B) o nTRR=J L YRHT D,




Dynamic RP
~Auto RP (sparse-dence mode)~

12



Stepl, Multicast routing ZHBtL
RT1(config)#ip multicast-routing

Step2, TR
RT1l#show ip multicast
Multicast Routing: enabled
Multicast Multipath: disabled
Multicast Route limit: No limit
Multicast Fallback group mode: Sparse
Number of multicast boundaries configured with filter-autorp option: @

Step3, PIM-Sparse-dence ZH#1L
RT1(config)#interface ethernet 0/0
RT1(config-if)#ip pim sparse-dense-mode
!

Sender RT1 RT3 Receiver1
RT1(config)#interface ethernet 0/1 R IR
RT1(config-if)#ip pim sparse-dense-mode % % % %
! Eth0/0 Eth1/0 Eth0/1  Eth0/0 Eth1/0 Eth0/0
RT1(config)#interface ethernet 1/0 Etho/0 Etho/1 Etho/2
RT1(config-if)#ip pim sparse-dense-mode
! Eth0/0 Eth0/0
RT1(config)#interface loopback @ RT2 RT4 Receiver2

RT1(config-if)#ip pim sparse-dense-mode e

— EthI/O Emwo%
Step4, PIM neighbor % HE:R ﬁfﬂ“’"

RT1l#show ip pim neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.12.2 Etherneto/0 00:03:33/00:01:38 v2 1/DRSPG
192.168.13.3 Etherneto/1 00:03:32/00:01:37 v2 1/DRSPG
192.168.1.1 Ethernetl/0 00:03:32/00:01:37 v2 1/SPG

Sparse-dence mode #{FEFH 3 % & . Multicast routing OBRICUT D L 5 EhfE
I3,

RP #z8&# L TWW5354A : Sparse mode ICX > TEEIND
RP #38&# L TULWA WHA : Dense mode 2k » TERIEE NS

ZD7-%. PIM sparse-dence mode T Z{HEHAI X, [224.0.1.39] &
[224.1.0.40] %B® multicast packet #°% v k7 — 27 24K(Z Flooding &1
%
Ihick Y., BiESEH Auto-RP IC& 1) RP address #58#cE 5 k5 Ch
%

Z D=8, % Router TD pim mode % sparse mode Tld 72 < sparse-
dence mode & L TE&RET %,
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Step5, RT2 (2.2.2.2) %Z RP candidate &UTEE
RT2(config)#ip pim send-rp-announce loopback © scope 255 interval 60

Step6, RT1 (1.1.1.1) & MA EUTHE
RT1(config)#ip pim send-rp-discovery loopback © scope 255 interval 60

Step7, & Router @ RP address ZHE:R

RTl#show ip pim rp mapping

PIM Group-to-RP Mappings

This system is an RP-mapping agent (Loopback®)

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vi
Info source: 2.2.2.2 (?), elected via Auto-RP
Uptime: 00:01:47, expires: 00:02:10
RT2#show ip pim rp mapping
PIM Group-to-RP Mappings
This system is an RP (Auto-RP)

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vl
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:01:57, expires: 00:01:57
RT3#show ip pim rp mapping
PIM Group-to-RP Mappings

Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2vi
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:02:01, expires: 00:02:56
RT4#show ip pim rp mapping
PIM Group-to-RP Mappings

Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2vi
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:01:27, expires: 00:02:31

Sender RT1 RT3 Receiver1
% Eth0/0 Eth1/0 % Eth0/1  Eth0/0 % Eth1/0 Eth0/0 %
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT2 RT4 Receiver2

% Etho/1

% Eth1/0 Eth0/0 %
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RT4 ¢
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Step6, Receiverl, 2 % Multicast group [239.1.1.1] [CBMEED
Receiverl(config)#interface ethernet 0/0
Receiverl(config-if)#ip igmp join-group 239.1.1.1

Step7, FHEERD MRIB ZHE:R
RT1l#show ip mroute 239.1.1.1
Group 239.1.1.1 not found
RT2#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:09:49/00:03:28, R
Incoming interface: Null, RPF nbr
Outgoing interface list:

Ethernet@/1, Forward/Sparse-Dense, 00:09:49/00:03:28
RT3#show ip mroute 239.1.1.1
IP Multicast Routing Table Sender RT1 RT3 Receiver1

*, 239.1.1.1), 00:12:01/00:03:17, RP 2.2.2.2, flags: SIC
( ) ! & %awo Eth1/0 ﬁ&ho/! Emom%mﬂ/o EmO/D%

Incoming interface: Ethernet®/1, RPF nbr 192.168.23.2
3 N N Eth0/0 Eth0/1 Eth0/2
Outgoing interface list:
Ethernet@/2, Forward/Sparse-Dense, ©0:11:01/00:03:17
Ethernet1/0@, Forward/Sparse-Dense, 00:12:01/00:01:59 Eth0/0 Eth0/0
-------------------------------------------------------------------------------------------- RT2 RT4 Receiver2

RT4#sho\td ip mr‘out? 239.1.1.1 T S /0 EhO/0 @
IP Multicast Routing Table ﬁzmon
(*, 239.1.1.1), 00:12:36/00:02:33, RP 2.2.2.2, flags: SIC
Incoming interface: Ethernet®/@, RPF nbr 192.168.34.3
Outgoing interface list:
Ethernet1/0, Forward/Sparse-Dense, 00:12:36/00:02:33
Step8, Sender & Multicast packet ZiX{E
Sender#ping 239.1.1.1

Type escape sequence to abort.
Sending 1, 100-byte ICMP Echos to 239.1.1.1, timeout is 2 seconds:

IS
o N
RS
on

Reply to request © from 192.168.3.1, 54 ms
Reply to request © from 192.168.4.1, 69 ms

Zhnick Y. & Receiver A* multicast group IZ join 3% &, IGMP join
message NEXE I N5,

RT3,4 |X RP address #zR#H L TWb 726, RP oAMAIC PIM (*, G) join
message & %15 L. Shared Tree EREINTWL L,

I NI &Y multicast packet Z8rix T B EFHAE > /=72, Sender H ik
{£ & L7z multicast packet AMEZE (CE Receiver NEEL TWE Z EAHERT
Eg



Dynamic RP
~Auto RP (Auto RP Listener)~
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Stepl, Multicast routing ZHEZHL
RT1(config)#ip multicast-routing

Step2, TR
RT1l#show ip multicast
Multicast Routing: enabled
Multicast Multipath: disabled
Multicast Route limit: No limit
Multicast Fallback group mode: Sparse
Number of multicast boundaries configured with filter-autorp option: @

Step3, PIM-SM ZHME
RT1(config)#interface ethernet 0/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 0/1 -

RT1(config-if)#ip pim sparse-mode % % ﬁ %
! Eth0/0 Eth1/0 Eth0/1  Eth0/0 Eth1/0 Eth0/0

RT1(config)#interface ethernet 1/0 Eth0/0 Etho/1 Eth0/2
RT1(config-if)#ip pim sparse-mode
! Eth0/0 Eth0/0

RT1(config)#interface loopback @ RT2 RT4 Receiver2

RT1(config-if)#ip pim sparse-mode

Step4, PIM neighbor %ZFE:R

RT1l#show ip pim neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.12.2 Ethernete/e 00:02:04/00:01:38 v2 1/DRSPG
192.168.13.3 Ethernete/1 00:02:04/00:01:38 v2 1/DRSPG
192.168.1.1 Ethernetl/e 00:02:04/00:01:37 v2 1/SPG

Sender RT3 Receiver1

%ﬁ Eth1/0 Eth0/0 %

PIM-SM T Auto RP Listener #fEHJ % &, [224.0.1.39] &
[224.1.0.40] %B® multicast packet ® & dence mode T flooding & ﬂ%o
NI E Y, B H Auto-RP (C& Y RP address #5828 TE 5 &5 |

%o

Auto RP Listener ZfEB 9 53546, £# 28 T multicast routing x> PIM-SM
EHMNLT HRTCIIRABETH D720, FMITEE,
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Step5, RT2 (2.2.2.2) %Z RP candidate &UTEE
RT2(config)#ip pim send-rp-announce loopback © scope 255 interval 60

Step6, RT1 (1.1.1.1) & MA EUTHE
RT1(config)#ip pim send-rp-discovery loopback © scope 255 interval 60

Step7, & Router @ RP address ZHE:R

RTl#show ip pim rp mapping

PIM Group-to-RP Mappings

This system is an RP-mapping agent (Loopback®)

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vi
Info source: 2.2.2.2 (?), elected via Auto-RP
Uptime: 00:01:47, expires: 00:02:10
RT2#show ip pim rp mapping
PIM Group-to-RP Mappings
This system is an RP (Auto-RP)

Group(s) 224.0.0.0/4
RP 2.2.2.2 (?), v2vl
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:01:57, expires: 00:01:57
RT3#show ip pim rp mapping
PIM Group-to-RP Mappings

Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2vi
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:02:01, expires: 00:02:56
RT4#show ip pim rp mapping
PIM Group-to-RP Mappings

Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2vi
Info source: 1.1.1.1 (?), elected via Auto-RP
Uptime: 00:01:27, expires: 00:02:31

Sender RT1 RT3 Receiver1
% Eth0/0 Eth1/0 % Eth0/1  Eth0/0 % Eth1/0 Eth0/0 %
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT2 RT4 Receiver2

% Etho/1

% Eth1/0 Eth0/0 %

e T, [AERIC RT2 Z# RP-candidate .

ERCE AN

RTlZ# MA &L T

RET D,

PIM sparse-mode Tl& RT4 (Z multicast packet A’FETE L7z

® RP address #Z2E CTE CWWAn ->7=A. 5MEIL PIM sparse-dence mode

EERLTWAETZH,
RP address #FE L TWB Z &Ehbhh b,

RT4 % T RP-discovery message M EE L .

RT4 ¢

18



Dynamic RP
~BSR~
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Stepl, Multicast routing ZHEZHL
RT1(config)#ip multicast-routing

Step2, REMR
RT1l#show ip multicast
Multicast Routing: enabled
Multicast Multipath: disabled
Multicast Route limit: No limit
Multicast Fallback group mode: Sparse
Number of multicast boundaries configured with filter-autorp option: @

Step3, PIM-SM ZHME
RT1(config)#interface ethernet 0/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 0/1
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface ethernet 1/0
RT1(config-if)#ip pim sparse-mode
!

RT1(config)#interface loopback @
RT1(config-if)#ip pim sparse-mode

Sender RT1 RT3 Receiver1

EthO/0  Eth1/0 EthO/1  Eth0/O Eth1/0 Eth0/0
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth/0
RT2 RT4 Receiver2

Step4, PIM neighbor %ZFE:R

RTl#show ip pim neighbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
192.168.12.2 Ethernete/e 00:02:04/00:01:38 v2 1/DRSPG
192.168.13.3 Ethernete/1 00:02:04/00:01:38 v2 1/DRSPG
192.168.1.1 Ethernetl/e 00:02:04/00:01:37 v2 1/SPG

Eth0/1

Z Z7TlZ. Dynamic RP T#% % BSR &= A 7=

REFEEBNT %,

£ 125 T multicast routing ¥ PIM-SM 2 B%h{t T 2 X TEIXRIKTH D720,

SIS EIE,
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Step5, RT1 (1.1.1.1) % BSR &UTHRE
RT1(config)#ip pim bsr-candidate loopback @

Step6, BSR NRiML T3 &=HER
RT2#show ip pim bsr-router
PIMv2 Bootstrap information
BSR address: 1.1.1.1 (2?)
Uptime: 00 4, BSR Priority: @, Hash mask length: @
Expires: 00:02:03
Candidate RP: 2.2.2.2(Loopback@)
Holdtime 75 seconds
Advertisement interval 30 seconds
Next advertisement in 60:00:17

Step7, RT2 (2.2.2.2) % RP candidate &UTHE
RT2(config)#ip pim rp-candidate loopback 6 interval 30

Step8, #% Router (D RP address =B
RT1#show ip pim rp mapping
PIM Group-to-RP Mappings
This system is the Bootstrap Router (v2)
Group(s) 224.0.0.0/4

RP 2.2.2.2 (2), v2

Info source: 2.2.2.2 (?), via boutstrap, priority @, holdtime 75

00:12:23, expires: 00

RT2#show ip pim rp mapping
PIM Group-to-RP Mappings
This system is a candidate RP (v2)
Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2
Info source: 1.1.1.1 (?), via bootstrap, priority @, holdtime 150
Upt)me 00:12:19, expires: 00

RT3#show ip pim rp mapping
PIM Group-to-RP Mappings
Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2
Info source: 1.1.1.1 (?), via boutstrap, priority @, holdtime 150
i 00:

RT4#show ip pim rp mapping

PIM Group-to-RP Mappings
Group(s) 224.0.0.0/4
RP 2.2.2.2 (2), v2
Info source: 1.1.1.1 (?), via bootstrap, priority @, holdtime 150
Uptime: 00:22:06, expires: 00:01:35

Sender RT1 RT3 Receiver1
% Eth0/0 Eth1/0 % Eth0/1  Eth0/0 ﬁ Eth1/0 Eth0/0 %
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT4 Receiver2

% Eth1/0 Eth0/0 %

LW TRT1 # BSR, RT2 %= RP candidate & L TERZET %,

RT1 A'BSR & L TERE S5 & BSR message & default T 608 Z & (2X/E

ERI

ZHhiZ& Y. & Router |& BSR @ IP address Z 52 3,

BSR #3¥3# L 7= RT2 (RP candidate) & C-RP (Candidate-RP)

Advertisement message % unicast T RP (

RP address %23 L 7= BSR (& BSR message (Z

2o

ZNicL Y. & Router (£ RP address # 3

BT D,

oY Do

RP address & & & %15
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Step9, Receiverl, 2 % Multicast group [239.1.1.1] [CBMEED
Receiverl(config)#interface ethernet 0/0
Receiverl(config-if)#ip igmp join-group 239.1.1.1

Steple, &HAZD MRIB ZHER
RT1l#show ip mroute 239.1.1.1
Group 239.1.1.1 not found
RT2#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:26:41/00:03:24, R
Incoming interface: Null, RPF nbr
Outgoing interface list:

Ethernet@/1, Forward/Sparse, 00:26:41/00:03:24
RT3#show ip mroute 239.1.1.1
IP Multicast Routing Table Sender

IS
o N
RS
on

(*, 239.1.1.1), 20:23:36/00:03:23, RP 2.2.2.2, flags: SIC % %
K N Eth0/0 Eth1/0 Eth0/1

Incoming interface: Ethernet®/1, RPF nbr 192.168.23.2
Outgoing interface list:
Ethernet@/2, Forward/Sparse, 00:27:40/00:03:23
Ethernetl/0, Forward/Sparse, 00:54:50/00:02:10
RT4#show ip mroute 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 2deeh/e0:02:46, RP 2.2.2.2, flags: SIC
Incoming interface: Ethernet®/@, RPF nbr 192.168.34.3
Outgoing interface list:

Ethernetl/0, Forward/Sparse, 00:55:06/00:02:46
Stepll, Sender &£ Multicast packet ZiXfE
Sender#ping 239.1.1.1
Type escape sequence to abort.

Sending 1, 100-byte ICMP Echos to 239.1.1.1, timeout is 2 seconds:

Reply to request © from 192.168.4.1, 49 ms
Reply to request © from 192.168.3.1, 69 ms

RT3 Receiver1
Eth0/0 ﬁ Eth1/0 Eth0/0 %
Eth0/0 Eth0/1 Eth0/2
Eth0/0 Eth0/0
RT4 Receiver2

RT2

%ﬁ Eth1/0 Eth0/0 %

& Receiver »* multicast group 2 join 9% &. IGMP join message A% (E

SN 5,

RT3,4 |X RP address z&@&#i L TWa 7=, RP oFMIC
message & %15 L. Shared Tree EREINTWL L,

PIM (*, G) join

I NI LY multicast packet Z 85X 9 B EFHE - /-7-®, Sender H Hix

{£ & 7z multicast packet AV #EZE (& Receiver ~EE

=7,

LTM%:&#%%T
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