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R102 9swpe wdgsuo Jpgpsed oo IJpogss 239.1.1.20. souod puveded Idow Idpogss
(10.2.2.3) © R104 9swp wdssuo JodBds gie IJew [Jpogss Jdpzeses 239.1.1.20. IS od
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IJoe eds R102 9 R104. sose odsso ldsgoe IJpoule, IJJdessd eds slzele IJoBd S lels
wozse IJgie B 9uoe 1o, I9 IUssoe IJJe s eo) 1oy wule eds odyso udbs
IJIJo8le (RP) .JJ,oarogeo

pdlebé: ClJouwes JJsuog Iddes - Lluuadsle 5,08 PIMIJpdeod 1Uss wp wdssuo gu)

o8 sop odssy le, ip route 10.1.1.0 255.255.255.0 tunnel 0 g Js R104 J_oely lelss <9zs0
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IJpen886 gy Iduierd lJpuve,ds (F.G) oo RP. sJje wJ9su le, ip mroute rp-address
nexthop Jge uslo RP. 1Uss suis, 1 9lzos [Jowdd. oe 18e,luo 1o R102 09 RP (g0l RP
2.2.2.2) B 030 1JzlJs. Blo [Jpuwl, 09 IJie, ip route 2.2.2 255.255,255.255.255 tunnel 0.
9ldss suopu IJezdd pu lehsé wogso IJpuwl IJeduws (RPF) cuele Joydé 1dess) Idos
OO guy IJuvzyé IJpuue,Js.

- Jdozdd pu lels wogso IJpuwl)y IUsduws (RPF) IJulzz Jzuds p)9) Idow Idpwgss (S.G)
IJpcnd86 g0y 18L0) Uzye puwly (SPT). sJje wdssy IJie, ip route source-address
nexthop Je_os) [dow 1dpegss: puivs)l 1Us 9106 o9 §.096 o030 1Jzldo: gus wrv @ 2yJo
009 SPT g0 9lz06 IJuWd§ swp wdsy ip_) IJow 9 ip route 10.1.1.0 255.255.255.0 tunnel 0
eds R104 Jopelo 1dozd s pu lghs wozse Ideumb IJeduws (RPF) cuzle Jeie IJoe
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IJodssule
Suwwedpe o3l IJpwous IJodysule IJoldss:
- 1Jb,l5 R102
- 1Jb,l5 R104
I wodssu IJesze 102 90981 Jpdud IJodssy Idzhs wuvgsdo o3l:
IJb,l; R102
version 12.2
I host nane r102
!
l'ip 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 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 msparse-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-nmode ! ! interface Serial 8/ 0 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

I wodasu IJpsze 104 9831 JpdW IJodssu IJebs wubgsdo osl:

IUb,l; R104

r 104#

version 12.2

!

host nane r 104

!

!

i p subnet-zero

no i p domai n-| 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-npde tunnel source LoopbackO tunnel destinatio
2.2.2.2 ! interface Ethernet0/0 ip address 10.2.2.2 255.255.255.0 ip pi msparse-dense-node ! interface
Serial 9/0 ip address 192.168. 34.1 255. 255. 255.252 !--- Note IP PIM sparse-dense mode 1s 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 0 network 192.168.34.0 0.0.0.255 area 0! ip classless no ip http serve
pimbidir-enable ip noute 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

IJoz2dd pu lduors

luwegse o3l 9w e Joid§> epd IJodysy vuvdd Loese.

s>& 0 Cisco CLI Analyzer (ozJJ 9lz08 wlo, Ilsle, oy, Cisco) (JJepdle Idp wedsy S 8b) PYPS)
show pgsué. luuegse Cisco CLI Analyzer (ppdd slzos ywlo, IUBle, pu Cisco) Jeyuo wedsd
PEJ%. |J|ro_) show.

- show ip igmp group - 5283 eu lu ldeuweded &> Luvd bde 0956 IGMP 1JEl o wo
JJpzeses 239.1.1.20 |Us R104.
r 104#show ip igmp groups
| GW Connected G oup Menbership
G oup Address Interface Upti me Expires Last Reporter
239.1.1.20 Et hernet 0/ 0 00: 00: 04 00:02:55 10.2.2.3

- show ip route group-address - sczdd pu luo gwdpl swdl ldpuoes) 10.1.1.1 8Os wubEsd 2ip
oo IJpoess Jdezeoes 239.1.1.20. 5890 R102 Locuse Idbgldle (£.239.1.1.20) 9
(10.1.1.1. 239.1.1.20) B.s 229J lJpuwly R102.pJlzbs: B.s |Jp>gJ (10.1.1.1. 239.1.1.20).
SY9u IJusb o9 1Juw S0.

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: Uptine/ 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
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
Tunnel 0, Forwar d/ 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
Inconmng interface: Ethernet0/0, RPF nbr 0.0.0.0
Qutgoing interface list:

Tunnel 0, Forwar d/ Spar se- Dense, 00: 00: 09/ 00: 00: 00

- show ip route group-address - swz 99 pu Io R104 Sews eds Idbgldle (*.239.1.1.20)
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9(10.1.1.1. 239.1.1.20) i ule Jg1é w9zs0 2ip Idwe IJpogss JJpepses 239.1.1.20 IJos op
IUzuo9d edsol po 10.1.1.1.pJl2kbé: B (10.1.1.1 9 239.1.1.20). IJslz0s Isl,56 o Tunnel0
gebo leld wozso Idpuwl) g Jdyws (RPF) os 192.168.24.1 - yolsé _)iu.u lJowd ws R102.
Sop lole 1dozdd pu lehs wozsoe ldpuul IJeduws (RPF) lgwoobl lds Ideuul 1USs op
wdysuo £Js R104: 9swp 539¢ 2ip Idve IUpegss IUs IJuwb |Us IJpuwodod ldpouod
w9lzos IJlse,ue 0/0.
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
Timers: 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

Inconm 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 - |g)lc IJoz 89 pu lelbd woeso IJpuwl) IUgduws (RPF) JJz)e

Ipuoss po 10.1.1.1. $89s Idpeld IJolds 1o lebs w9zso 1Jpush IJgduws (RPF) J
10.1.1.1 05 £y [Jud 8 00 1U3s wuwede edso zie Idoe 1Jpogss (SG).
r104>show ip rpf 10.1.1.1
RPF information for ? (10.1.1.1)

RPF interface: Tunnel O

RPF nei ghbor: ? (192.168.24.1)

RPF rout e/ mask: 10.1.1.1/24

RPF type: static

RPF recursion count: 0

Doi ng di stance-preferred | ookups across tables

luvod bl 1Jigble 9l oJlzol
Iwegsp 03l IJBuwe Juveduuld igble IJodssy sluadlizol.
>80 Cisco CLI Analyzer (pzJJ 9lz06 wlo, 1Jisle, o¢; Cisco) (Jdepdle ldp wzdisy S, 8b) lole,

show pgsué. Iuwegse Cisco CLI Analyzer (pzdd 9lzoé yulb, IJisl o, o0 Cisco) Jg,Lo wedsd
e 1o, show.

odlebs: ze 1Js pedople 0006 2o lole) IJoozsz Bud luvaésle I9le, debug.

I3l Jp sepd IJo Idpogss gy 08 GRE. BG> sJd9u Igs odo IJlguoly:

- Tunnel UP/UP - Jl soblwd puos) IJodd 99z0wo pg JJ wolss pu IJudd. eds uvwsd
IJpeld: Bl wp wgss) 9206 IJud ¥ Ws R102 |Js gusly IP 10.2.2.2 Lodl po 2.2.2.2 Lsupl
bJlJodsse sds R104 Jel 09, BJu sbo, IJudE.8p wluosly 11, show interface tunnel
0 JJwedd pu 2ldo IJuws.
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- sop luwdlb 2ip IJoe [Jpogs vuvey BUbd RPF. G0 Lluosl) IJiPJ show ip mroute count.
SOp 8P wE9dE 1Ll pu 03l Ul sesbuoe Ipeslsré Jyud lehs wozse IJpuwly
IJg s (RPF) B o3l 1] le:
r 104#show ip mroute count
IP Multicast Statistics
3 routes using 1642 bytes of menory
2 groups, 0.50 average sources per group
Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kilobits per second
Q her counts: Total /RPF failed/ Ot her drops(O F-null, rate-limt etc)

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

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

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

!--- is issued again. You can see the RPF failed counter increasing: I 104#show ip mroute
count

IP Multicast Statistics

3 routes using 1642 bytes of menory

2 groups, 0.50 average sources per group

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

Q her counts: Total /RPF failed/ Ot her drops(O F-null, rate-limt etc)

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

Goup: 239.1.1.20, Source count: 1, Packets forwarded: 11, Packets received: 50
Source: 10.1.1.1/32, Forwarding: 11/0/100/0, Oher: 30/19/0
r 104#

Spdud lsuol ool 11, show ip rpf source. wlids oo Iu 9lzos le18 w9zso IJpusl
lJeJws (RPF) os ud ol IJos swp odids gip Idew Idpwess Jdpuos) edsol - 1Juwvd
0 Vs o3l ldpeld. Hlze >Jsd I wed @l i3ble IP JJod IJeoess ol odlzol JJdeuesd eds
s> 0 IJpedsple 29d eldle Buud lelss wozso Idpuwh Ideduws (RPF).

- 2lu PIM - Ul 5990 1Jpgzo R102 Llglss [Jwgzso v, 9lzgod TunnelO Jlgo JI sy glbé PM
R104.1_o5, 1Jisl o, 1JelJsé:show ip pim neighbor - spJdod [guegsle IJie, show ip pim
neighbor ¢ Js R102 Jlbol, R104 1Jegzly) 0wy IJud$.show ip pimint - spodod L;,_,‘ol
lowegsle 1Jlo, show ip pim int Jlbol, 9295 zl.ip pim 39 9 0¢ IJIJElds - w2838 pu wJ9su
Il ip pim IJ o ule,-density-mode gJs JJI b,ds IJod @ 900 wpdsu wozso IP pogss
lJoo.

pedsple dlo LoJé
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