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REREARRERX M RATRBERN B

A E R , ARSIR(10.1.1.1)EHRFIR102 , W BEE AHEREE239.1.1.20, AREEKER
(10.2.2.3)E4REIR104 , BLE A#EZEUWAE239.1.1. 20V EBERZ, BR102MR104DBERIPE | X
IPEREEABRBIKA,

ER1028ER104 2 B ELE —1%P2E , B ERARIRENH, ERREN E LB Eip pim sparse-
dense modeds © 7(£R102$I]R104J:E§IFH%H$§E§EE BRE N H LR — denselE N ELB R RIE
%HE’J%%E%E(RP)EEE BEBREEXREENRBEENERT,

M . WRFEES —ERELREEPIMREENE , £R104 LE Eip mroute 10.1.1.0
255.255.255.0 tunnel 06r 5 , LARE{RAAHE R #b1E10.1.1.10RPFR I, A lkmroutesE QM EBIE
TunnelO(TuO)WIEA(10.1.1.1.20) /8B ER T RBEAR OB LER(RPF), RERIIE , AEER
BRERINEENEEEOILNE.

Rt : HRFELEX —ERELBREPIMBRENE , FRABRUATERE

- ERIIBRFERERBRPA Fﬁﬁj(* COMZERE , EEARPHU (EQFRENTE ) BEEip
mroute rp-address nexthop@r 5. ELLRHIF , FREER102;2RP ( RP##£2.2.2.2 ) , BI3
mroute ip mroute 2.2.2 255.255.255.255 tunnel 065 % Tﬁﬁﬁﬁilﬂﬁﬁi@%)ﬂﬁﬁﬁﬂﬂ’ﬂﬁ%
HEITRPFIRZE,

- BRI EIB &R R (SPT)IARHE(S | G)u.bi TRPFEERE , FEAEBREEERRE

7T E#ip mroute source-address nexthopdn - ELE’%‘}RT ESPTREBIBFZEN HERE
H% , #£R104 L &2 & Tip mroute 10.1.1.0 255.255.255.0 tunnel 0f% , LAR{R BB Tu0A E ¥ &
A(10.1.1.1, 239.1.1.20)/B3E E B IR P TRPFEAE

Eled B
AERSEAUTREBRE
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version 12.2

I host nane r102

!

l'ip subnet-zero

no i p domai n-1 ookup

!--- It stops IP domain lookup, which improves

!--- the show command response time. ! ip nulticast-routing !--- Enables IP multicast routing. ! interf
LoopbackO ip address 2.2.2.2 255.255.255. 255 /--- Tunnel Source interface. ! interface TunnelO /--- Tun
interface configured for PIM and carrying

!--- multicast packets to R104. ip address 192.168.24.1 255. 255. 255. 252 ip pi m sparse-dense-node tunne

source LoopbackO tunnel destination 4.4.4.4 ! interface Ethernet0/0 !--- Interface connected to Source.
address 10.1.1.2 255.255.255.0 ip pi msparse-dense-node ! ! interface Serial 80 ip address 192.168.23.1
255. 255, 255. 252 !--- Note IP PIM sparse-dense mode 1s

!--- not configured on Serial interface. !router ospf 1 |og-adjacency-changes network 2.2.2.2 0.0.0.0 a
network 10.1.1.0 0.0.0.255 area O network 192.168.23.0 0.0.0.255 area 0! ip classless ip pimbidir-ena
line con O line aux O line vty O 4 login ! end

BB TETE EE KB ERouter 104:

R104

r 1044

version 12.2

!

host nane r 104

I

I

i p subnet-zero

no i p domain-1| ookup

!--- It stops IP domain lookup, which improves

!-—- the show command response time. ! ip multicast-routing !--- Enables IP multicast routing. ! interf
LoopbackO ip address 4.4.4.4 255.255. 255. 255 /--- Tunnel Source interface. ! interface Tunnel O ip addre
192. 168. 24. 2 255. 255. 255. 252 !--- Tunnel interface configured for PIM

!--- and carrying multicast packets. ip pim sparse-dense-node tunnel source LoopbackO tunnel destinatio
2.2.2.2 ! interface Ethernet0/0 ip address 10.2.2.2 255.255.255.0 ip pimsparse-dense-node ! interface

Serial 9/0 ip address 192.168. 34.1 255. 255. 255.252 !--- Note IP PIM sparse-dense mode 1is not

!--- configured on Serial interface. ! ! router ospf 1 |og-adjacency-changes network 4.4.4.4 0.0.0.0 ar
network 10.2.2.0 0.0.0.255 area O network 192.168.34.0 0.0.0.255 area 0! ip classless no ip http serve

pimbidir-enable ip nmoute 10.1.1.0 255.255.255.0 Tunnel 0 !--- This mroute ensures a successful RPF che
!--- for packets flowing from the source.

!--- 10.1.1.1 over Shared tree in case of Dense

!--- more and SPT in case of Sparse mode. ! ip nroute 2.2.2.2 255.255.255.255 tunnel 0 /--- This mroute
required for RPF check when

!--- Sparse mode multicast traffic is
!--- flowing from RP (assuming R102 with 2.2.2.2 as RP)
!--- towards receiver via tunnel

!--- before the SPT switchover. line con O line aux O line vty O 4 login ! end

ot
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Cisco CLI Analyzer ( E#EFMESER ) TEFEL show IH. £ Cisco CLI Analyzer #13
show ETBR N 2.

- show ip igmp group - B WS BB E#40239.1.1.2009IGMPIIA X & 7B R X ZIR104,
r 104#show ip igmp groups
| GWP Connected G oup Menbership
G oup Address Interface Upti me Expi res Last Reporter
239.1.1.20 Et hernet 0/ 0 00:00: 04 00:02:55 10.2.2.3

- show ip mroute group-address — 57 &R 10.1.1. 15 E#H239.1.1. 20V {H1H & Bl T BF
, R1027ER102 mrouteZe & #(*,239.1.1.20)(10.1.1.1,239.1.1.20)# B . & : 7£(10.1.1.1,
239.1.1.20)%& B # , OILATunnel0,

r 102#show ip mroute 239.1.1.20

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected,
L - Local, P - Pruned, R- RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M- MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisenent,
U- URD, | - Received Source Specific Host Report

Qutgoing interface flags: H - Hardware sw tched

Timers: Uptinme/ Expires

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

(*, 239.1.1.20), 00:00:09/00:02:59, RP 0.0.0.0, flags: D
Incoming interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
Tunnel 0, Forward/ Spar se- Dense, 00: 00: 09/ 00: 00: 00
Et her net 0/ 0, Forwar d/ Spar se- Dense, 00: 00: 09/ 00: 00: 00

(10.1.1.1, 239.1.1.20), 00:00:09/00:02:58, flags: T
Incoming interface: Ethernet0/0, RPF nbr 0.0.0.0
Qutgoing interface list:

Tunnel 0, Forward/ Spar se- Dense, 00: 00: 09/ 00: 00: 00

- show ip mroute group-address - 52 #R104EH 2R E10.1.1.1894H239.1.1 20 B E R Ik
, B75(*,239.1.1.20)1(10.1.1.1,239.1.1.20) 4 B » B : #£(10.1.1.1. 239.1.1.20)% , AN E
ATunnel0,RPF#/E£192.168.24.1 - R102 L HIBE B %, RPFERFEEMAR104 LEER
mroute TR , HAIBE R T ASHIHEIEBIOILI EE B5ELF B Ethernet 0/0N EI A EURES

r 104#show ip mroute 239.1.1.20

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected,
L - Local, P - Pruned, R- RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M- MSDP created entry,
X - Proxy Join Timer Running, A - Candidate for MSDP Adverti senent,
U- URD, | - Received Source Specific Host Report

Qutgoing interface flags: H - Hardware sw tched

Ti mers: Uptine/ Expires

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

(*, 239.1.1.20), 00:07:10/00:00:00, RP 0.0.0.0, flags: DCL
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
Tunnel 0, Forward/ Spar se- Dense, 00: 07: 10/ 00: 00: 00
Et her net 0/ 0, Forwar d/ Spar se- Dense, 00: 07: 10/ 00: 00: 00

(10.1.1.1, 239.1.1.20), 00:01:13/00:02:24, flags: CLT
Incom ng interface: Tunnel 0, RPF nbr 192.168.24.1, Moute
Qutgoing interface list:

Et her net 0/ 0, Forwar d/ Spar se- Dense, 00: 01: 13/ 00: 00: 00

- show ip rpf ip-address - ¥R EH10.1.1. 1M ERTHITRPFERE. LT RAIFEFE10.1.1.189
RPFEIBR2EO , KRMERREC LIZWEES , G)ERE,

r104>show ip rpf 10.1.1.1
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RPF i nformation for ? (10.1.1.1)
RPF interface: Tunnel O
RPF nei ghbor: ? (192.168.24.1)
RPF route/ mask: 10.1.1.1/24
RPF type: static
RPF recursion count: O
Doi ng di stance-preferred | ookups across tables

RER: AR

ERASHAE , BEBETRBIRE.

Cisco CLI Analyzer (ZHEFMESFEH ) T EXE L show #EH. £ Cisco CLI Analyzer #48
show TR HN 5.

P& : £/ debug £ S 28l , FEE 2 AR Debug ETHEEE,

MRBBCREBEETSHEXELENR , TRERANTEF-HFRR :

- Tunnel not UP/UP - &8 M iY@ & RR M B s FAERF. N , MRER104 LB ERIET
EBHERT , BR1I02LVBEBEENAIPHIE10.2.2.2F=2.2.2.2 , BIFSEFEE,
Hishow interface tunnel 0dn 5 LABR 3% B & RY AR RE

. HARPFHE , HiBR B a#HER, 3 Hshow ip mroute countdd &, Lt an Ry H R G| R H ét
HRPFEEREE T ESREREBES

r 104#show ip mroute count

IP Multicast Statistics

3 routes using 1642 bytes of nenory

2 groups, 0.50 average sources per group

Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kilobits per second
O her counts: Total /RPF failed/ Gt her drops(O F-null, rate-linmt etc)

Group: 224.0.1.40, Source count: 0, Packets forwarded: 0O, Packets received: 0

Group: 239.1.1.20, Source count: 1, Packets forwarded: 11, Packets received: 45
Source: 10.1.1.1/32, Forwarding: 11/0/100/0, Cher: 25/14/0

!--- After some time, the show ip mroute count command

!-—- is issued again. You can see the RPF failed counter increasing: r104#show ip mroute
count

IP Multicast Statistics

3 routes using 1642 bytes of nenory

2 groups, 0.50 average sources per group

Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kilobits per second

O her counts: Total /RPF failed/ Gt her drops(O F-null, rate-linmt etc)

Group: 224.0.1.40, Source count: 0, Packets forwarded: 0O, Packets received: 0

Group: 239.1.1.20, Source count: 1, Packets forwarded: 11, Packets received: 50
Source: 10.1.1.1/32, Forwarding: 11/0/100/0, Cher: 30/19/0
r104#

1& 7] LA 3% Hshow ip rpf source@ © . FERRPFN HEZVRMABERSTHNEHERE — B4R
il BF3iE0, FRRPFHENFFMEN , B2 HIPHENEHRIEE,

- PIM#BE — B HHESR102)2 B BiBTunnelON EETEZ K RATRKEEFEPMIBERI04, &
LUTR 5% : show ip pim neighbor - #& 7] BA#ER 102 L {# Fshow ip pim neighbor#s 4 &8 b5 & #8
T#ER104, show ip pim int - £E 7] LA fishow ip pim intas SRR IFEHEE. ip pim
sparse-dense-mode 5& 55 1@ B Min 2 A 2 E ST E B Rip pim sparse-dense-modeig © , UK
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