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1oloV] plasiwl Jo> dol® o lasMo
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PIM olaiail ol Jlu,l esds (PIM) JoSeio,l e Jaime saziall cull Jldiwl le> 95 9l 6,uilo Juaio
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Sl (0229 o) Jazall xaxs wlesl oo I 8382 38 91 (CPU) a5 5all dxllzall 6259 glai] JI s 525, 28
(CoPP) pS=ill sgiao dyla>

ip igmp static- dg>19 ol (1655 6@ azgall Iig) saziall ull §93 LliinY aslasiw] eliSay sl JadVl Jyal
e 2,51 I agei 65lely sazinll el 3935 Liz e [l azeall Jliy Y LoVl 13 plaziwl, .group
(39l Jhsiw] 5le> oy ¥ awis azgall S cagzloll
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Receiver

lﬁm.ta.s 10.1.3.2 101.2.2 10.1.2.1 10.1.1.1 10.1.1.4
Ethi(f0 E Eth1/0 Eth1/0 x Eth0i) Ethin % &

Source

232.1.1.1 dcgozall plimog IP 10.1.3.3 Glsizs jrae JUd Jloll 13D 8

‘R1 azgall e saziall el azgs a5kl JBo| UL ladg

Rl#show ip mroute 232.1.1.1 10.1.3.3

I P 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, E - Extranet
, X - Proxy Join Tiner Running, A - Candidate for MSDP Adverti sement
,U- URD, | - Received Source Specific Host Report
,Z - Multicast Tunnel, z - MDT-data group sender
,Y - Joined MDT-data group, y - Sending to MDT-data group
,G - Received BG? C-Moute, g - Sent BGP C- Moute
, Q- Received BGP S-A Route, g - Sent BGP S-A Route
V - RD & Vector, v - Vector

Qutgoing interface flags: H - Hardware switched, A - Assert w nner

Timers: Uptine/ Expires

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

flags: sT ,01:54:48/00:02: 54 , (232.1.1.1 ,10.1.3.3)
Inconm ng interface: Ethernetl/0, RPF nbr 10.1.2.2
:Qutgoing interface |ist

Ethernet0/0, Forward/ Sparse-Dense, 01:54:48/00: 02: 54

iS,> azg 63| ping (OIL) 6,5Lall dg=lgll dnild 5 Ethernet0/0 ag=lsll old 21,3Vl LS auoge o laS
Ethernet0/0 ag>l)l _JI (232.1.1.1 9 10.1.3.3) sasiall el 49,0

{(MFIB) saziall éull azgi 63lel ologles 53l Jlss| L6 el dla>Mo Say LaS

Rl#show ip mfib 232.1.1.1 10.1.3.3
, Entry Fl ags: C - Directly Connected, S - Signal, IA - Inherit A flag
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW- Hardware |Installed
,1/OltemFlags: IC - Internal Copy, NP - Not platformswtched
,NS - Negate Signalling, SP - Signal Present
,A - Accept, F - Forward, RA - MRIB Accept, RF - MRI B Forward
MA - MFI B Accept
Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kbits per second



O her counts: Total / RPF fail ed/ O her drops
/O Item Counts: FS Pkt Count/PS Pkt Count
Def aul t
:Flags (10.1.3.3,232.1.1.1)

SW Forwardi ng: 0/0/0/0, Oher: 0/0/0

Et hernet1/0 Fl ags: A

Et hernet0/ 0 Fl ags: F NS

Pkts: 0/0

IGMP Loy, ol

395 393 A WO (wuw SY) R4 agall (o sasiall el 3931 PIM plosasl Lo R1 agall pliy o) 131
Y R4 9 R1 cagzsall o ,le> @8Me (055 PIM J 2lowll pac 68 dlaixall Lluwdl a5l sasiall el §83
TR azgall o bl 19,0 8,5 azgs d3lel 3 Jall poSs kit )bl Jlxo I s lgzsall
b sy loy R4 asgoll

Jlu,l RT azgall paw 1329 .R1 azgall le Ethernet0/0 dg=l9 e ip igmp join-group 2ol plaziw] o
s axy .(232.1.1.1 .10.1.3.3) sa=iall el 393 Lliizly (RP 9l juaall JI) poJl JIPIM plouasl b

Loyl piy «ll3 o9 lnaill 8 dg>lo)l 0i® (oSs cu> (Ethernet0/0 ag>loll Jl 038 59,0l &> azgi ésle] i
Sl axdlenll 6229 I 9,0l d5 > glias]

Rl#show running-config interface Ethernet 0/0
!
interface Ethernet0/0
ip address 10.1.1.1 255.255.255.0

i p pi msparse-dense-node

ip igmp join-group 232.1.1.1 source 10.1.3.3
end

Rl#show ip mroute 232.1.1.1 10.1.3.3

I P 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, E - Extranet
, X - Proxy Join Timer Running, A - Candidate for MSDP Advertisemnent
,U- URD, | - Received Source Specific Host Report
,Z - Multicast Tunnel, z - MDT-data group sender
,Y - Joined MDT-data group, y - Sending to MDT-data group
,G - Received BGP C-Moute, g - Sent BGP C-Moute
, Q- Received BGP S-A Route, g - Sent BGP S-A Route
V - RD & Vector, v - Vector

Qutgoing interface flags: H - Hardware switched, A - Assert w nner

Tinmers: Uptime/ Expires

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

flags: sLTl ,00:09:30/00:02:19 ,(232.1.1.1 ,10.1.3.3)
Incom ng interface: Ethernetl/0, RPF nbr 10.1.2.2
:Qutgoing interface |ist

Ethernet0/0, Forward/Sparse-Dense, 00:00:40/00:02:19

icdllaall I cis 59,0 aS,5l D3 daadl (S 0/0cws sl )lall .62Sio sasiall cull 49,0 4S,> ol L doMe i
00025l ol I a9 5850l

8359 Ll Lo piy 39l g a3l o3zl ol sy 13dg (IC) L3I duill dode MFIB Jlss| gla,
55 0l @ leall

Rl#show ip mfib 232.1.1.1 10.1.3.3



, Entry Fl ags: C- Directly Connected, S - Signal, IA - Inherit A flag
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW- Hardware |Installed
,1/OltemFlags: IC - Internal Copy, NP - Not platformswtched
,NS - Negate Signalling, SP - Signal Present
,A - Accept, F - Forward, RA - MRIB Accept, RF - MRI B Forward
MA - MFI B Accept
Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kbits per second

O her counts: Total / RPF fail ed/ O her drops
/O Item Counts: FS Pkt Count/PS Pkt Count
Def aul t

:Flags (10.1.3.3,232.1.1.1)
SW Forwardi ng: 0/0/0/0, Oher: 0/0/0
Et hernet1/0 Fl ags: A
Et hernet 0/ 0 Flags: F Ic NS
Pkts: 0/0

w90 uf awl> ol &9a> (8 i 289 Lo iy 13D sasioll el 3935 wlly 49,0 aS,> gua> oY Lk
Lo 2090 9B oS (g9

i ] & (S aolaziiw] pi o) Lo ip igmp join-group oVl e ¥V ;i

Wl IGMP ol

o9 R4 a>g0ll 935 R1 a>g0ll 0 oLl j9,0 &,> a>gs 63leY =S ip igmp static-group LoVl plasiw| ei
8935 w9 (RP sl jaaall 1) paldl JIPIM plaasl Lo R1 azgoll Juw s opylsadl 138 (9 .culi gio9
ol cu> ([Ethernet0/0 ag=lg)l _JI 0i® )9,0ll 4S,> a>gi dolel pi pi .(232.1.1.1 (10.1.3.3) sa=iall cull
58 all dlleall 6359 I lggsi aiz Y 9l &> oSU9 daaill ($ 639290 dg>lll 01D

Rl#show running-config interface Ethernet 0/0
!
interface Ethernet0/0
ip address 10.1.1.1 255.255.255.0
i p pi msparse-dense-node
ip igmp static-group 232.1.1.1 source 10.1.3.3
end

Rl#show ip mroute 232.1.1.1 10.1.3.3

I P 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, E - Extranet
, X - Proxy Join Timer Running, A - Candidate for MSDP Advertisemnent
,U- URD, | - Received Source Specific Host Report
,Z - Multicast Tunnel, z - MDT-data group sender
,Y - Joined MDT-data group, y - Sending to MDT-data group
,G - Received BG? C-Moute, g - Sent BGP C-Moute
, Q- Received BGP S-A Route, g - Sent BGP S-A Route
V - RD & Vector, v - Vector

Qutgoing interface flags: H - Hardware switched, A - Assert w nner

Tinmers: Uptime/ Expires

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

st opped, flags: sTI/00:07:41 ,(232.1.1.1 ,10.1.3.3)
Incom ng interface: Ethernetl/0, RPF nbr 10.1.2.2
:Qutgoing interface |ist

Ethernet0/0, Forward/Sparse-Dense, 00:05:06/00:00:53



olgzlgl J lggezsi 6olel i SJ9 azgall 13D Jle oLl )90 4,2 polll azgi iy ¥ . glai L Mﬁm e

:IC doMe MFB Jlss] gla, ¥ « Jialls

Rl#show ip mfib 232.1.1.1 10.1.3.3
, Entry Fl ags: C- Directly Connected, S - Signal, IA - Inherit A flag
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW- Hardware |Install ed
,1/OltemFlags: IC - Internal Copy, NP - Not platformswtched
,NS - Negate Signalling, SP - Signal Present
,A - Accept, F - Forward, RA - MRIB Accept, RF - MRI B Forward
MA - MFI B Accept
Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kbits per second

O her counts: Total / RPF fail ed/ O her drops
/O Item Counts: FS Pkt Count/PS Pkt Count
Def aul t

:Flags (10.1.3.3,232.1.1.1)
SW Forwardi ng: 0/0/0/0, Oher: 0/0/0
Et hernet1/0 Fl ags: A
Et hernet0/ 0 Fl ags: F NS
Pkts: 0/0

PIM DR 9>

dg>loll PIM DR ¢ R1 a>gall S, oJ 13] ip igmp join-group LoVl ol ip igmp static-group oVl s u ¥
.Ethernet0/0

o b Loud

Rl#show running-config interface Ethernet 0/0
!

interface Ethernet0/0

ip address 10.1.1.1 255.255.255.0

i p pi msparse-dense-node

ip igmp static-group 232.1.1.1 source 10.1.3.3
end

PIM &9/PIM Sparse gio9) juae 3335 pac 9l (PIM SSM) ,xa0 2axis oVl 2o Jdla>No
.(BiDIR

Rl#show ip mroute 232.1.1.1 10.1.3.3

I P 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, E - Extranet
, X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement
,U- URD, | - Received Source Specific Host Report
,Z - Muilticast Tunnel, z - MDT-data group sender
,Y - Joined MDT-data group, y - Sending to MDT-data group
,G - Received BGP CMoute, g - Sent BGP C-Moute
, Q- Received BGP S-A Route, g - Sent BGP S-A Route
V - RD & Vector, v - Vector

Qutgoing interface flags: H - Hardware switched, A - Assert w nner

Tinmers: Uptime/ Expires

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



flags: sPT ,00:00:30/00:02:29 ,(232.1.1.1 ,10.1.3.3)
Incom ng interface: Ethernetl/0, RPF nbr 10.1.2.2
Outgoing interface list: Null
ip igmp LoVl plaziwl, bl e PIM DR Lud R1 azgall oY lisg .0il JI (9 Lus 0/0cui il olal]
-static-group

Rl#show ip pim interface ethernet 0/0

Addr ess Interface Ver / Nor Query DR DR
Mbde Count Intvl Prior
Et hernet 0/ 0 v2/SD 1 30 1 10.1.1.4 10.1.1.1
el JBo] ol cu> (R2 azgall e zioly 13dg . 382l PIM ploiail Llb Jlw,l Lol R1 a>gall pga, ¥
139990 daxioll

R2#show ip mroute 232.1.1.1 10.1.3.3
G oup 232.1.1.1 not found

:0/0cu il oyl le PIM DR ¢Sy R1 1,35 zluuall ol bo cdas ciS giaiay ol zYl 1

Rl#show ip pim interface ethernet 0/0

Addr ess Interface Ver/ Nbr Query DR DR
Mode Count Intvl Prior
Et her net 0/ 0 v2/ SD 1 30 1 10.1.1.1 10.1.1.1

Rl#show ip mroute 232.1.1.1 10.1.3.3

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, E - Extranet
, X - Proxy Join Timer Running, A - Candidate for MSDP Advertisenent
,U- URD, | - Received Source Specific Host Report
,Z - Muilticast Tunnel, z - MDT-data group sender
,Y - Joined MDT-data group, y - Sending to MDT-data group
,G - Received BGP C-Moute, g - Sent BGP C-Moute
,Q - Received BGP S-A Route, g - Sent BGP S-A Route
V - RD & Vector, v - Vector

Qutgoing interface flags: H - Hardware switched, A - Assert w nner

Tinmers: Uptime/ Expires

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

flags: sTl ,00:02:39/00:02:55 ,(232.1.1.1 ,10.1.3.3)
Incom ng interface: Ethernetl/0, RPF nbr 10.1.2.2
:Qutgoing interface |ist

Ethernet0/0, Forward/Sparse-Dense, 00:00:04/00:02:55

ip igmp join-group ;0¥ 0Vl plaziw)I

0i® Jio 9 )@'AJI > i wasiall el plaziwl HLiS] el 2] w9 € 29 L@>§l,oj_9 JSLiwadl Lo Linsewy
ip igmp join- oYl pasiws ol vy SV | diol dsy,b0, ip igmp join-group S0l plasiuw] o ST @l
oSl el=l cad 15 =il 3@ e L2 pis saioll cull o> ol o® ip igmp static-group ;oY ,.c group

JE 30 0 S samiall el 5930 s 98 oYl sl axgall 0 sasiall ull dg29 plasiul Jlol
JlaVl s



Jlo b Laud

Receiver

10.1.33 101,32 10.1.2.2 10121 10111 0114

Ethii'l Ethiui) Eth1/) Eth1/ (=gl Ethiy
R1 a>gall _lc Ethernet0/0 ag>ls lc oVl gings cuad 3] .R3 azgall le IP Glgic 43 10.1.3.3 100l
ohls| eh>] diSay il 13@ e . JlasVl )iz e 5JI R1 azgall > Soud (R3 azgall 0 ,Lis Vg
dg=ly le ip igmp join-group ,oVl g9 pi .R1 azgall Jle 6,ibe Juaie Jbiiw] jlgz JUd oIS o) Las

sxaall dls o bl 59,0 8> giay RT azsall o laia) saaell 3% pirg R1 azsall e Ethernet0/0
Jnad (d cuziwn9)

Rl#show running-config interface Ethernet 0/0
1

interface Ethernet0/0

ip address 10.1.1.1 255.255.255.0

i p pi msparse-dense-node

ip igmp join-group 232.1.1.1 source 10.1.3.3
end

R3#ping 232.1.1.1 source 10.1.3.3

. Type escape sequence to abort

:Sending 1, 100-byte ICWP Echos to 232.1.1.1, timeout is 2 seconds
Packet sent with a source address of 10.1.3.3

Reply to request 0 from10.1.1.1, 2 ns
R3#

15y Jwse R1 azgall 0lg Jwo9 28 JlasVl iz ol JI R1 azgall lc debug ip icmp oVl iy

Rl#debug ip icmp
| CMP packet debugging is on
R1#

,Cct 30 11:35:41.133: I1CW: echo reply sent, src 10.1.1.1, dst 10.1.3.3*
t opol ogy BASE, dscp O topoid O

SoloVl plaziw] Jo> dol® o la>Mo

Sl ol sl (8 sVl Jol,eY oS, a) b ip igmp join-group LoVl placiuw] pac (D duw;las Jiadl
el J9,0 8, azgs 6ale] Loy WS 3] oLl guaz JaiST agy ,oIl AL p8 .6uibe dSui e w950
3 o Y, ip igmp static-group oVl pasiowld Jasd cub JSuiy dasioll
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