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AT BWMAESD-WANIRE R ELEARE |, H B4 E TVvEdgelk g, FMIBERESE THITX
AB/PIMBFILRA(RP). EERT ROIMEZR, EEMBIEHH,

FRFH

EXR
AXHTEEMBENER, B2 , XHAFOEA T BAKSD-WANY THEARLBFHY.
ERKNAH

RYHERRTHRERGHBEARA

ANHEPHNEEHRETREXRERNEFHNRFEEN, AXEFEANARRZRAERAR
(BN ) BBE. MREHMBLTENRS , FRRETRAERSHIBERRE,

BHRER
EXE | BTURBALFERNREATIE,

- vEdge(VE)

- E—BkEEHER(FHR)

- 5 —BkEEHER(LHR)
- LR(RP)

- EILE AR (VPN)

. EEEEML(OMP)
- BRI E(TLOC)



. BEMASE L (GMP)
- =R HEF(CSR)
- Ih ST F MU Z3E (PIM)
AR AEEEMRIB)RABRAR
. R AR ¥ & (RPF)
. £ 1FEfE (TTL)
BXSD-WANARIBRFME , HZS R Cisco SD-WANRE

i E
B KCisco SD-WANAHE—MBBIR | ESRABESEHBLR,

ﬁnf%s;q
ST

X EULHAIF , BR1-VE-1HIBR3-VE-1HGOLD TLOCR L EM . ERFRFARTF ,
SEAHERFEHNTLOC,

vSmart

BIZ-INT GOLD LTE
System IP :10.1.1.2
172.17.1.6 172.16.1.6 B 555 1 s 00 1 R U - 5 0 1 -
System IP : 10.11.11.1 System IP : 10.33.33.3
BR1-VE-1 BR3-VE-1
Gi0/0 Gio/o
VPN 10 VEN 10
192.168.1.1 192.168.3.1
192.168.1.3
Gi2
i =l LO : 192.168.101.1 [RP Address]
| PHRRP
Gid
192.168.100.1
192.168.100.2 Source : 192.168.100.2 192.168.3.2
Gi5 RP : 192.168.101.1 Gi2

Group : 239.1.2.3

—

vh S A

BR1 VE1E7ESD WANEE/KEZEAREENMBRIAEH, A, KitfABEFENPIMER EE

Ge0/0# 0 £ , d5 ¥ multicast-replicator IocalﬁVE%E%ﬁEﬂgﬁ HAIBE HIET

vpn 10
router
multicast-replicator local
pim
auto-rp
interface ge0/0
exit


https://www.cisco.com/c/zh_cn/td/docs/routers/sdwan/configuration/sdwan-xe-gs-book/system-overview.html#c_Viptela_Terminology_9289.xml
https://sdwan-docs.cisco.com/Product_Documentation/Software_Features/Release_18.4/03Routing/04Multicast_Overlay_Routing_Overview

1
interface ge0/0

ip address 192.168.1.1/24
no shutdown

BR3-VE-1EBSD-WANE&/KEREXREEMNBRIAEH. I, IGMPHIPIMEGe0/0# 0 LALE,

vpn 10

router

pim
auto-rp
interface ge0/0
exit

!

igmp
interface ge0/0
exit

!

interface ge0/0
ip address 192.168.3.1/24
no shutdown

RPIEHZREEFERAKEEEMIMIAEH.

EE - MFERIEviptelai@ EENRP, EATRHIS |, E{TCisco 10S® XERTHCSREA T it
B,

ip multicast-routing distributed

|

interface Loopback0 ip address 192.168.101.1 255.255.255.255 ip pim sparse-mode ! ! interface
GigabitEthernet2 ip address 192.168.1.3 255.255.255.0 ip pim sparse-mode ! ! ! ip pim send-rp-
announce Loopback0 scope 20 ip pim send-rp-discovery Loopback(0 scope 20

EABZIRPE , 2 RENTEH

1. RPER &R {5 Ur 22 A48 #1 31t CISCO-RP-ANNOUNCE(224.0.1.39) , 1Ri&ERP&E &% £ 3% 2iZ
i, LIEEHAuto-RPL X HAEIRPHIBRSTAT |, ip pim send-rp-announce &5 &R HEFE L
A CISCO-RP-ANNOUNCE(224.0.1.39) 8 X HZIRPE & E B,
2. RPERET R B3RP A IUE B #Y4A BIRPIR 5T & X EI N TALH CISCO-RP-
DISCOVERY(224.0.1.40), TTL{EPR&IH 2T LABkE,
3. PIMBEEHER S MTELH , HEAMKIVEEH THHRP,
TR A RIE1TCisco I0S® -XERTHCSR , BHMEE AR AN KERBENRIAKE, BIXNA
i utHATpingin T EBRRE

ip multicast-routing distributed
|

interface GigabitEthernet5 ip address 192.168.100.2 255.255.255.0 ip pim sparse-mode

I 5 252 1TCisco 10S® “EH4ICSR , 3#E®iTip igmp join-groupii S EL B R IGMPER 5., ©



EERRNBBHNERAREEE.

ip multicast-routing distributed

interface GigabitEthernet?2
ip address 192.168.3.2 255.255.255.0

ip igmp join-group 2

BriE

39.1.2.3

B AR RBNENRERSER ITF,

SR BWS BRPRIAIGMPINAEE . MEEUWI5# Hdebug ip igmp 239.1.2.3,

Oct 9 12:29:12.707:
Oct 9 12:29:12.708:
Oct 9 12:29:12.708:
GigabitEthernet2

Oct 9 12:29:13.669:
Oct 9 12:29:13.669:

IGMP(0) :
IGMP(0) :
IGMP(0) :

IGMP(0) :
IGMP(0) :

239.1.2.3 <<<<<<<<<<<

Oct 9 12:29:13.670:
for 0 sources

Oct 9 12:29:13.670:
Oct 9 12:29:13.670:
Oct 9 12:29:17.377:

IGMP(0) :

IGMP(0) :
IGMP(0) :
IGMP(0) :

v2 querier for GigabitEthernet2 is this system.
Send v2 init Query on GigabitEthernet2
Set report delay time to 0.9 seconds for 239.1.2.3 on

Send v2 Report for 239.1.2.3 on GigabitEthernet2
Received v2 Report on GigabitEthernet2 from 192.168.3.2 for

Received Group record for group 239.1.2.3, mode 2 from 192.168.3.2
Updating EXCLUDE group timer for 239.1.2.3

MRT Add/Update GigabitEthernet2 for (*,239.1.2.3) by 0
Received v2 Query on GigabitEthernet2 from 192.168.3.1

H2. BR3-VE-1 , THLHR, TEBRIGMPIIAEE , FIHERKIEFIRP, XLIGMPINIAE B/
N OMPEE# A 7B 2% F Y — EB 0 & i

BR3-VE-1# show igmp groups

IF
VPN NAME GROUP

V1
MEMBERS
PRESENT

V1
STATE UPTIME EXPIRES EXPIRES EVENT

10 ge0/0 239.1.2.3
report

false

members-present 1:11:00:11 0:00:02:41 - membership-

FSE3. vSmartBIOMP#E K (*,G)%K B , HFHLEEEK KA E .

vsmart# show omp multicast-routes

Code:

C -> chosen

I -> installed

Red -> redistributed
Rej -> rejected

L -> looped

R -> resolved

S -> stale

Ext -> extranet

Stg -> staged



Inv -> invalid

ADDRESS SOURCE

FAMILY TYPE VPN ORIGINATOR DESTINATION GROUP SOURCE FROM PEER RP
STATUS
ipv4 (*,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 0.0.0.0 10.33.33.3 192.168.101.1 C,R

HRAFURIND |, BRI-VE-1EHEHI2R. BR1-VE-1FULERFKKEIRP,

BR1-VE-1# show omp multicast-routes
Code:

C -> chosen

I -> installed

Red -> redistributed
Rej -> rejected

L -> looped

R -> resolved

S -> stale

Ext -> extranet

Stg -> staged

Inv -> invalid

ADDRESS SOURCE FROM
FAMILY TYPE VPN ORIGINATOR DESTINATION GROUP SOURCE PEER RP STATUS

ipvd (*,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 0.0.0.0 10.1.1.2 192.168.101.1 C,I,R

HR5. RPEIEECE(*,G)%EB,

FHR-RP#show ip mroute

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 <10 2 Q< NG X AJa3H
I

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

Interface state: Interface, Next-Hop or VCD, State/Mode
(*, 239.1.2.3), 1d12h/00:02:51, RP 192.168.101.1, flags: S
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:

GigabitEthernet2, Forward/Sparse, 1d12h/00:02:51



SR IE , RERRZERPEM. EARHIF , AiERERMEMpingds wE KK
& B Fro

Source#ping 239.1.2.3 repeat 10
Type escape sequence to abort.
Sending 10, 100-byte ICMP Echos to 239.1.2.3, timeout is 2 seconds:

<SNIP>

RIRE ERPARIEEMEE

FHR-RP#show ip mroute

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 <10 2 QK NG NXAJa3H
I

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

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

(*, 239.1.2.3), 00:00:12/00:03:27, RP 192.168.101.1, flags: S
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
GigabitEthernet2, Forward/Sparse, 00:00:02/00:03:27

(192.168.100.2, 239.1.2.3), 00:00:12/00:02:47, flags: T
Incoming interface: GigabitEthernet4, RPF nbr 192.168.100.2
Outgoing interface list:

GigabitEthernet2, Forward/Sparse, 00:00:02/00:03:29
<SNIP>

, H A bt

£1%7. BR1-VE-TSPIM(S , G)MAEB# %3 vSmart. SIGMPIIA—# , PIMS , G)IAEE
EREBEHIRN —H P EOMPEF F1EH ., vSmartBIFEEMRIBHFSIE(S , G)%B. (S, G)fE

BhERBETOMPH & EIE HI2RMLHR,

AR FEXHRYP , EHFUTUUTE-BRHFENR , EABURTERNRIT BRI,

vsmart# show omp multicast-routes
Code:

C -> chosen

I -> installed

Red -> redistributed
Rej -> rejected

L -> looped

R -> resolved

S -> stale

Ext -> extranet

Stg -> staged

Inv -> invalid



ADDRESS SOURCE

FAMILY TYPE VPN ORIGINATOR DESTINATION GROUP SOURCE FROM PEER RP

STATUS

ipvd (*,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 0.0.0.0 10.33.33.3 192.168.101.1
C,R

(s,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 192.168.100.2 10.33.33.3 -

BR1-VE-1# show omp multicast-routes
Code:

C -> chosen

I -> installed

Red -> redistributed
Rej -> rejected

L -> looped

R -> resolved

S -> stale

Ext -> extranet

Stg -> staged

Inv -> invalid

ADDRESS SOURCE FROM

FAMILY TYPE VPN ORIGINATOR DESTINATION GROUP SOURCE PEER RP
STATUS
ipvd (*,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 0.0.0.0 10.1.1.2 192.168.101.1
C,I,R
(s,G) 10 10.33.33.3 10.11.11.1 239.1.2.3 192.168.100.2 10.1.1.2 -
C,I,R

SR HZE—HEBARIAER(S, G)FB. LHRHEEMRKIA(S, G)E#,

AR e BB, GOFXEMES, OFXBEARFETRN10.33.33.3 , AWEIRRH
10.11.11.1, XRHEALHR BR3-VE- 1T RIE(*, G)FKBUUR(S , G)IMAGEAERET
Ho

BR3-VE-1# show omp multicast-routes
Code:

C -> chosen

I -> installed

Red -> redistributed
Rej -> rejected

L -> looped

R -> resolved

S -> stale

Ext -> extranet

Stg -> staged

Inv -> invalid

ADDRESS SOURCE FROM
FAMILY TYPE VPN ORIGINATOR DESTINATION GROUP SOURCE PEER RP
STATUS



ipvé (*,G) 10 10.33.33.3
C,Red,R

(s,G) 10 10.33.33.3
C,Red,R
BIEFERIE
HERELTZ (M. F)

1. FHR-RPHI KR
2. FHR-RPZEIVE
3. VEEIE #l27
4. EHIZREILHR
5. LHRE#E=W TS

10.11.11.1

10.11.11.1

239.1.2.3 0.0.0.0

AR AT ANEPIM RPTHISPTH RV IFHES,

EABIF , REWT :

1. MIRE|IFHR-RP
2. FHR-RPZIBR1-VE-1

3. BR1-VE-1Z|BR3-VE-1 ( @} IPSeciiE FHEPSE )

4. BR3-VE-1&# 85

b=
TS EXRRER K.

239.1.2.3 1592.168.100.2 0.0.0.0

0.0.0.0 192.168.101.1

A/ REEBRI-VE-1FIBR3-VE-1 2 H B HIEF HIPsechz B/ . vSmartiZHIZFM

HELHIF | BR1-VE-EENEFIRHAFER. EFHFVTERTENEREN , T4 HIXFE

Wo FALUM | PR IR T 004 06 SR U 222 B B B2 P RS EHAL T TR,

BR1-VE-1# show multicast topology

Flags:

S: SPT switchover
OIF-Flags:

A: Assert winner

JOIN
OIF
TYPE FLAGS
INDEX NAME

UPSTREAM

NEIGHBOR

UPSTREAM

STATE

UPSTREAM

VPN GROUP SOURCE
INTERFACE UP TIME EXPIRES
10 224.0.1.39 192.168.101.1
ge0/0 0:00:41:29 0:00:02:
10 224.0.1.40 192.168.101.1
ge0/0 0:00:41:26 0:00:02:
10 239.1.2.3 0.0.0.0

ge0/0 0:00:03:47 0:00:00:
10 239.1.2.3 192.168.100.2
ge0/0 0:00:00:10 0:00:00:

Auto-RP -
33 513 -
Auto-RP -
17 513 -
(*,G) -
53 513 -
(s,G) -
52 513 -

OIF

RP ADDRESS REPLICATOR
FLAGS OIF TUNNEL

- 10.33.33.3

- 10.33.33.3
192.168.101.1 -

- 10.33.33.3

- 10.33.33.3

192.

192.

192.

192.

168.1.

168.1.

168.1.

168.1.

joined

joined

joined

joined



BR1-VE-1# show bfd sessions system-ip 10.33.33.3

SOURCE TLOC REMOTE TLOC

DST PUBLIC DST PUBLIC DETECT X
SYSTEM IP SITE ID STATE COLOR COLOR SOURCE IP
IP PORT ENCAP MULTIPLIER INTERVAL (msec) UPTIME
TRANSITIONS
10.33.33.3 30 up gold gold 172.16.1.6
172.16.1.14 12406 ipsec 7 1000 3:21:24:02 0
10.33.33.3 30 up gold lte 172.16.1.6
172.19.1.6 12426 ipsec 7 1000 3:21:24:02 0
10.33.33.3 30 up biz-internet gold 172.17.1.6
172.16.1.14 12406 ipsec 7 1000 3:21:24:59 0
10.33.33.3 30 up biz-internet lte 172.17.1.6
172.19.1.6 12426 ipsec 7 1000 3:21:24:59 0
BR1-VE-1# show multicast topology vpn 10 239.1.2.3 topology-oil
Flags:
S: SPT switchover
OIF-Flags:
A: Assert winner
JOIN OIF OIF
VPN GROUP SOURCE TYPE INDEX NAME FLAGS OIF TUNNEL
10 239.1.2.3 0.0.0.0 (*,G) 513 - - 10.33.33.3
10 239.1.2.3 192.168.100.2 (s,G) 513 - - 10.33.33.3
BR3-VE-1# show bfd sessions system-ip 10.11.11.1
SOURCE TLOC REMOTE TLOC

DST PUBLIC DST PUBLIC DETECT X
SYSTEM IP SITE ID STATE COLOR COLOR SOURCE IP
IP PORT ENCAP MULTIPLIER INTERVAL (msec) UPTIME
TRANSITIONS
10.11.11.1 10 up gold gold 172.16.1.14
172.16.1.6 12406 ipsec 7 1000 3:21:25:16
10.11.11.1 10 up gold biz-internet 172.16.1.14
172.17.1.6 12406 ipsec 7 1000 3:21:26:13
10.11.11.1 10 up lte gold 172.19.1.6
172.16.1.6 12406 ipsec 7 1000 3:21:25:16
10.11.11.1 10 up lte biz-internet 172.19.1.6
172.17.1.6 12406 ipsec 7 1000 3:21:26:13
FR.ERFUEWEIRE.
Receiver#show ip mroute
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, S - SSM Group, 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, I - Received Source Specific Host Report,

Z - Multicast Tunnel, z - MDT-data group sender,

Y - 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,

- VXLAN group

X <0 2 @
I

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

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

(*, 239.1.2.3), 1dl3h/stopped, RP 192.168.101.1, flags: SJPCL
Incoming interface: GigabitEthernet2, RPF nbr 192.168.3.1
Outgoing interface list: Null

(192.168.100.2, 239.1.2.3), 00:01:08/00:01:51, flags: PLTX
Incoming interface: GigabitEthernet2, RPF nbr 192.168.3.1
Outgoing interface list: Null

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

IP Multicast Statistics

6 routes using 3668 bytes of memory

3 groups, 1.00 average sources per group

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second
Other counts: Total/RPF failed/Other drops (0IF-null, rate-limit etc)

Group: 239.1.2.3, Source count: 1, Packets forwarded: 0, Packets received: 16
RP-tree: Forwarding: 0/0/0/0, Other: 7/0/7
Source: 192.168.100.2/32, Forwarding: 0/0/0/0, Other: 9/0/9

Source#ping 239.1.2.3 repeat 10
Type escape sequence to abort.
Sending 10, 100-byte ICMP Echos to 239.1.2.3, timeout is 2 seconds:

Reply to request 0 from 192.168.3.2, 221 ms
Reply to request 1 from 192.168.3.2, 238 ms
Reply to request 2 from 192.168.3.2, 135 ms
Reply to request 3 from 192.168.3.2, 229 ms
Reply to request 4 from 192.168.3.2, 327 ms
Reply to request 5 from 192.168.3.2, 530 ms

<snTP>
P HERR

AR RET TR TNEERHTHEIRNER.
1.38IF(*, G)F(S. G)RBEFEFRPL,

2HREEHIETLEPRE , HEBFDAFERVENEAZRAEA , Fita® , E#|7ZFEshow bfd
sessionsin TR HBB TEE,

3. KREBR3-VE- 125 T #BR1-VE-1 LN EFIEF.

BR3-VE-1# show multicast replicator

REPLICATOR REPLICATOR LOAD



VPN ADDRESS STATUS PERCENT

10 10.11.11.1 UP -

4. ¥R 2 5BR3-VE- 12 1 HIERZE.

BR3-VE-1# show multicast tunnel

TUNNEL TUNNEL
VPN ADDRESS STATUS REPLICATOR
10 10.11.11.1 Uup ves

5. BRAFRPHMRF E S R B IEH,

BR3-VE-l#show pim rp-mapping
VPN TYPE GROUP RP ADDRESS

10 Auto-RP 224.0.0.0/4 192.168.101.1

6. RABEAC*., G)FM(S. G)EWEEZIVEdge, Replicator&HEFMvSmart, {FFHshow
multicast topology#lshow omp multicast-routesis -

7K ELHR EWRPFZ,

BR3-VE-1# show multicast rpf | tab

RPF RPF
RPF NEXTHOP RPF NBR IF RPF TUNNEL TUNNEL
VPN RPF ADDRESS STATUS COUNT INDEX ADDR NAME RPF TUNNEL COLOR ENCAP
10 192.168.101.1 resolved 2 0 10.11.11.1 - 10.11.11.1 Dbiz-internet ipsec
1 10.11.11.1 - 10.11.11.1 gold ipsec
10 192.168.100.2 resolved 2 0 10.11.11.1 - 10.11.11.1 Dbiz-internet ipsec
1 10.11.11.1 - 10.11.11.1 gold ipsec

8. K ELHRE R Eidshow ip mfib summary@i SIREL T BXx BIRPHIHFEABANFIELBEE,
9.8 ELHR LKshow ip mfib oilir S H R B ISR MEFR S EHFNHH OED,
10.1E Ashow ip mfib statsii TR ERBREB R
Hih B AW debugii & :
. debug pim auto-rp level high — /5 Fauto-rpiEiz,

- debug pim events level high vpn <vpn number> — B APIME#1F1i
- debug ftm mcast — B A EREZEFR

14

XL R BRI RIN PRI,

i



ARFEREEIE -WSNRP , BRANTZRER (WRZR) .
- ABERRERERIE -V RHRP , MRIRE N TIZRERER.
- ABREEEETIVE , MEWA MRPLTIZRE R,
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