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wJgsy Fabric Edge (10.47.1.12)

ip access-Tlist standard ASM_ACL_IPV4_blue_vn_10.47.6.1

permit 239.0.0.0 0.0.0.255

ip multicast-routing vrf blue_vn

interface LISP0.4100

ip pim 1lisp transport multicast

ip pim lisp core-group-range 232.0.0.1 1000

interface V1anl025

ip pim passive

exit

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.4 255.255.255.255

ip pim sparse-mode

ip pim vrf blue_vn rp-address 10.47.6.1 ASM_ACL_IPV4_blue_vn_10.47.6.1
ip pim vrf blue_vn register-source Loopback4100

ip pim vrf blue_vn ssm default

router 1isp

service ipv4

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
service ethernet

.11 key *
.10 key * *
.10 proxy-reply
.11 proxy-reply

e

etr map-server 10.47.1.11 key *
etr map-server 10.47.1.10 key * *
etr map-server 10.47.1.10 proxy-reply

etr map-server 10.47.1.11 proxy-reply
instance-id-range 8188 , 8190 , 8192 , 8193 override
remote-rloc-probe on-route-change

service ethernet

eid-table vlan 1025 , 1026 , 1028 , 2727
database-mapping mac Tocator-set rloc_222e1707-175d-4019-a783-060404f8bc2f
instance-id 4099

service ipv4

sgt

instance-id 4100

service ipv4

sgt

database-mapping 10.47.6.4/32 Tocator-set rloc_222e1707-175d-4019-a783-060404f8bc2f
instance-id 8188

service ethernet

eid-table vlan 1025

dynamic-eid detection multiple-addr bridged-vm
instance-id 8190

service ethernet

eid-table vlan 1026

dynamic-eid detection multiple-addr bridged-vm
instance-id 8192

service ethernet

eid-table vlan 1028

dynamic-eid detection multiple-addr bridged-vm

ip domain lookup source-interface LoopbackO

ip domain Tookup



ip multicast vrf blue_vn multipath

oJ9so Fabric Edge (10.47.1.13)

ip access-Tlist standard ASM_ACL_IPV4_blue_vn_10.47.6.1

permit 239.0.0.0 0.0.0.255

ip multicast-routing vrf blue_vn

interface LISP0.4100

ip pim 1lisp transport multicast

ip pim 1lisp core-group-range 232.0.0.1 1000

interface V1anl025

ip pim passive

exit

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.3 255.255.255.255

ip pim sparse-mode

ip pim vrf blue_vn rp-address 10.47.6.1 ASM_ACL_IPV4_blue_vn_10.47.6.1
ip pim vrf blue_vn register-source Loopback4100

ip pim vrf blue_vn ssm default

router 1isp

service ipv4

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
service ethernet

.11 key *
.10 key s

.10 proxy-reply
.11 proxy-reply

e

etr map-server 10.47.1.11 key *¥#*#i*
etr map-server 10.47.1.10 key ###*¥%%*
etr map-server 10.47.1.10 proxy-reply

etr map-server 10.47.1.11 proxy-reply
instance-id-range 8188 , 8190 , 8192 , 8193 override
remote-rloc-probe on-route-change

service ethernet

eid-table vlan 1025 , 1026 , 1028 , 2727
database-mapping mac Tocator-set rloc_691blfe4-5264-44c2-bb1lb-0903b3eb2c51
instance-id 4099

service ipv4

sgt

instance-id 4100

service ipv4

sgt

database-mapping 10.47.6.3/32 Tocator-set rloc_691blfe4-5264-44c2-bblb-0903b3eb2c51
instance-id 8188

service ethernet

eid-table vlan 1025

dynamic-eid detection multiple-addr bridged-vm
instance-id 8190

service ethernet

eid-table vlan 1026

dynamic-eid detection multiple-addr bridged-vm
instance-id 8192

service ethernet

eid-table vlan 1028

dynamic-eid detection multiple-addr bridged-vm

ip domain lookup source-interface LoopbackO



ip domain lookup
ip multicast vrf blue_vn multipath

OZPSE BS s edly pu 1Jga95/0d9sy AnyCast RP (10.47.1.10)

ip access-Tlist standard ASM_ACL_IPV4_blue_vn_10.47.6.1

permit 239.0.0.0 0.0.0.255

ip multicast-routing vrf blue_vn

interface LISP0.4100

ip pim 1lisp transport multicast

ip pim 1lisp core-group-range 232.0.0.1 1000

interface V1an3001

ip pim sparse-mode

exit

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.1 255.255.255.255

ip pim sparse-mode

interface Loopback4600

vrf forwarding blue_vn

ip address 10.47.6.6 255.255.255.255

ip pim sparse-mode

ip pim vrf blue_vn rp-address 10.47.6.1 ASM_ACL_IPV4_blue_vn_10.47.6.1
ip pim vrf blue_vn register-source Loopback4100

ip pim vrf blue_vn ssm default

ip msdp vrf blue_vn cache-sa-state

ip msdp vrf blue_vn originator-id Loopback4600

ip msdp vrf blue_vn peer 10.47.6.7 connect-source Loopback4600

ip msdp originator-id Loopback4600

router bgp 69420

address-family ipv4 vrf blue_vn

aggregate-address 10.47.6.0 255.255.255.0 summary-only

network 10.47.6.1 mask 255.255.255.255

router 1isp

service ipv4

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
service ethernet

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
instance-id 4099
service ipv4

sgt

route-export site-registrations

route-import database bgp 69420 route-map DENY-red_vn locator-set rloc_9080ed56-a6c6-482d-9f46-28edalel
distance site-registrations 250

map-cache site-registration

instance-id 4100

service ipv4

map-cache 10.47.6.7/32 10.47.1.11 priority 1 weight 100

sgt

route-export site-registrations

.11 key
.10 key * *
.10 proxy-reply
.11 proxy-reply

e

.11 key *
.10 key * *
.10 proxy-reply
.11 proxy-reply

e



route-import database bgp 69420 route-map DENY-blue_vn locator-set rloc_9080ed56-a6c6-482d-9f46-28edale
distance site-registrations 250

map-cache site-registration

database-mapping 10.47.6.6/32 Tocator-set rloc_9080ed56-a6c6-482d-9f46-28edalel8501

database-mapping 10.47.6.1/32 Tocator-set rloc_9080ed56-a6c6-482d-9f46-28edalel8501

site site_uci

authentication-key %%

eid-record instance-id 4100 10.47.6.0/24 accept-more-specifics

OZPSE BS s edly pu 1Jga95/0d9sy AnyCast RP (10.47.1.10)

ip access-Tlist standard ASM_ACL_IPV4_blue_vn_10.47.6.1

permit 239.0.0.0 0.0.0.255

ip multicast-routing vrf blue_vn

interface LISP0.4100

ip pim 1lisp transport multicast

ip pim 1lisp core-group-range 232.0.0.1 1000

interface V1an3001

ip pim sparse-mode

exit

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.1 255.255.255.255

ip pim sparse-mode

interface Loopback4600

vrf forwarding blue_vn

ip address 10.47.6.6 255.255.255.255

ip pim sparse-mode

ip pim vrf blue_vn rp-address 10.47.6.1 ASM_ACL_IPV4_blue_vn_10.47.6.1
ip pim vrf blue_vn register-source Loopback4100

ip pim vrf blue_vn ssm default

ip msdp vrf blue_vn cache-sa-state

ip msdp vrf blue_vn originator-id Loopback4600

ip msdp vrf blue_vn peer 10.47.6.7 connect-source Loopback4600

ip msdp originator-id Loopback4600

router bgp 69420

address-family ipv4 vrf blue_vn

aggregate-address 10.47.6.0 255.255.255.0 summary-only

network 10.47.6.1 mask 255.255.255.255

router 1isp

service ipv4

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
service ethernet

etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
etr map-server 10.47.
instance-id 4099
service ipv4

sgt

route-export site-registrations

route-import database bgp 69420 route-map DENY-red_vn locator-set rloc_9080ed56-a6c6-482d-9f46-28edalel
distance site-registrations 250

.11 key e S
.10 key o
.10 proxy-reply
.11 proxy-reply

e

.11 key sk
.10 key sk
.10 proxy-reply
.11 proxy-reply

e



map-cache site-registration

instance-id 4100

service ipv4

map-cache 10.47.6.7/32 10.47.1.11 priority 1 weight 100

sgt

route-export site-registrations

route-import database bgp 69420 route-map DENY-blue_vn locator-set rloc_9080ed56-a6c6-482d-9f46-28edale
distance site-registrations 250

map-cache site-registration

database-mapping 10.47.6.6/32 Tocator-set rloc_9080ed56-a6c6-482d-9f46-28edalel8501
database-mapping 10.47.6.1/32 Tocator-set rloc_9080ed56-a6c6-482d-9f46-28edalel8501
site site_uci

authentication-key ##¥¥¥*

eid-record instance-id 4100 10.47.6.0/24 accept-more-specifics

IJo280 pu puvess Idoede

SUp an&& U lJoo UroQE_» Urouuoé.J J:JL_JJ_SCJ_S&SJSJ (PIM) ds o3l Ugéu“ﬂ‘ woel U
oz 8l pu luouble (SG) gds pozo IUgb9s IUlsds (FHR)

1S lous b (uwe ) Mlogsle

Souwd puod) IJoe 1dpwess 10.47.7.3. 250 v UDP IJpoess |Js 239.0.0.5. 1Jez 88 pu wedw
zol; IP (IPDT). 9lghé IJegzso IJuwsse pw Cisco (CEF). glglss wozso lJpuwh, g Juus (RPF).
Subs) wubdd Lozse wed pue IJud IJpoess. suldlualds |Js 3Jd. olds ey Iy AnyCast
Gateway SVI o9 |Jp9z0 IUpgsw pu PIM (DR) Josl IJedbog.

iuuot.)ro Ui,o_, show device-tracking database address <ip address>" J_opelu 929> Ib¢ld IPDT
welde

<#root>
Edge-2#

show devi ce-tracki ng dat abase address 10.47.7.3

Codes: L - Local, S - Static, ND - Neighbor Discovery, ARP - Address Resolution Protocol, DH4 - IPv4 DH
Preflevel flags (prlvl):

0001:MAC and LLA match 0002:0rig trunk 0004:0rig access

0008:0rig trusted trunk 0010:0rig trusted access 0020:DHCP assigned

0040:Cga authenticated 0080:Cert authenticated 0100:Statically assigned

Network Layer Address Link Layer Address Interface vlan prlv]l age state Time Teft
DH4 10.47.7.3 5254.0012.521d Gil/0/4 1025 0024 166s
REACHABLE

81 s try 0(2276 s)

lweg pdo IUle, show ip cef vrf <vn name> <ip address>" 9olds I IJ multicast o o>, oo



pluins

<{froot>
Edge-2#

show i p cef vrf blue_vn 10.47.7.3

10.47.7.3/32
nexthop 10.47.7.3 V1anl1025

&3 3JY. lguegsp IUle, show ip rpf vif <vn> <ip address>" J_oelu 1w 9lz06 RPF o5 Ui I8
VLAN IJpu03) 1Jp929> Wsol 9Jsuw LISP.

<tfroot>
Edge-1#

show ip rpf vrf blue_vn 10.47.7.3

RPF information for (10.47.7.2)
RPF interface: V1anl025
RPF neighbor: 7 (

10.47.7.3

) - directly connected
RPF route/mask: 10.47.7.3/32
RPF type:

uni cast (lisp)

Doing distance-preferred Tookups across tables
Multicast Multipath enabled.
RPF topology: ipv4 multicast base, originated from ipv4 unicast base

Iuwegse Ile, show ip pim vrf <vn name> interface vlan <vlan> detail | oo 050 DR|ppdo"
JJo2B8 00 1o £956 FE ois PIM DR JJedbg 900 lool FHR.

<{froot>
Edge-2#

show ip pimvrf blue_vn interface vlan 1025 detail | include DR enabl ed

PIM: enabled

PIM DR: 10.47.7.1 (this system)

PIM State-Refresh processing: enabled
PIM Non-DR-Join: FALSE



Iuwegse Ile, show ip mroute vrf <vn name> <multicast group address>" JJwzdd pu louile
(SG). (S:G) ywsIsu Jo 8lispd 9lgos Lolsyé gldsé (OIL) vl Jgsp 929> puvedud poup l9
p9zo PIM Iy op |Js FHR.

<#root>
Edge-2#

show i p nroute vrf blue_vn 239.0.0.5

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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

FX <O Z00<NCcXxXH
I

(*, 239.0.0.5), 00:00:10/stopped, RP 10.47.6.1, flags: SPFI
Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist: Null

(
10.47.7.3

239.0.0.5

), 00:00:10/00:02:50, flags: PFT
Incoming interface: V1an1025, RPF nbr 0.0.0.0
Outgoing interface Tist:

Nul |

ouvesd FHR (S.G)

s89p FHR Louwesd puos IJud IUizhbs |Js AnyCast RP. Uluwaésle [J9lzos IJos wp
wdgsuvol Iy ywlisd ywed PIM "registered-source”.

+ 1Jguslo IJghzs: RLOC |Js RLOC (10.47.1.13 |Js 10.47.1.10)
o 1low Islgds: luweszle luwezle (10.47.6.3 |Js 10.47.6.1)



s 1o IJpoess 1dedsds

<{froot>
Edge-2#

show i p pimvrf blue_vn tunne

Tunnell

Type : PIM Encap

RP : 10.47.6.1

Source : 10.47.6.3

State : UP

Last event : Created (00:42:43)

Edge-2#

show i p cef vrf blue_vn 10.47.6.1

10.47.6.1/32
nexthop

10.47.1.10
LISP0.4100

<-- FHR happened to register to this RP

nexthop 10.47.1.11 LISP0.4100

OGS EUPISO w9099l L6 presele IUlue,ue (IGMP) J LHR

Sowd puwoded o 1deoess odis) 802986 IGMPIJILoele JJIUhé IUs Idlewele
cluwodle 2596 09 Idwe Idpegss 9ldis s93s Ids luuile Idobdd gds IGMP glxgldle
02986 IGMP gJs p9ogo 1Jglbys Uig@es (LHR). iuuo'@,o IJio, show ip igmp snooping groups vlan
<vlan id> <group destination address>" _IJ|_olw96 |Js pze9ele <group>show ip igmp vrf <vn
name>

<ttroot>
Edge-1#

show i p ignmp snooping groups vlan 1025 239.0.0.5

Vlan Group Type Version Port List
1025 239.0.0.5 1igmp v2 Gil/0/5
Edge-1#

show ip ignmp vrf blue_vn groups 239.0.0.5



ICGMP Connected Group Membership
Group Address Interface Uptime Expires Last Reporter Group Accounted
239.0.0.5 V1an1025 00:02:01 00:02:58 10.47.7.4

w3 3JY. olds pu 1o LHR o9 PIM DR Jo3l Idp@log . luueesp IUle, show ip pim vrf <vn name>
interface vlan <vlan> detail | o _opsu DR|ppdo"

<#root>
Edge-1#

show ip pimvrf blue_vn interface vlian 1025 detail | include DR| enabl ed

PIM: enabled

PIMDR 10.47.7.1 (this system

PIM State-Refresh processing: enabled
PIM Non-DR-Join: FALSE

LHR (*G) logule IJogbso

wpl 1o LHR suvodpe 0828y 852958 IGMP. Slue ¢l lsuol 2lJé PIM. 98 Jis 9z0 lJweass
(*G) spdud |gwegsle IUle, show ip route vrf <vn name><overlay group>" J,9s6 2lJs (*:G)

<tfroot>
Edge-1#

show i p nroute vrf blue_vn 239.0.0.5 verbose

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OoOZ0O0<NCX-Hr
I

(*, 239.0.0.5), 1w3d/stopped, RP



10.47.6.1

, flags: S1CI

<-- Anycast RP | P address

Incoming interface: LISP0.4100,
RPF nbr 10.47.1.10

, LISP: [

10.47.1.10

232.0. 2. 245

]
<-- RPF nei ghbor to reach the Anycast RP, Overlay Group 239.0.0.5 is mapped to Underlay G oup 232.0. 2. 2¢

Outgoing interface Tist:

VI an1025

, Forward/Sparse-Dense, 1w3d/00:02:31, Pkts:0, flags:

<-- | Gw Menbership Report/PIMJoin received in VLAN 1025, nulticast traffic is sent into VLAN 1025

wessu LHR (*.G) Vs pzess Under SSM

p0 (*9) sop luvedld SSM IJIuwluus (5:9). IJpuo, 09 RPF IJ¢luo o RP 9ldpzeses os
wEssu lJoguuvse.

<{froot>
Edge-1#

show i p nroute 232.0.2.245 10.47.1.10

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,

G - Received BGP C-Mroute, g - Sent BGP C-Mroute,

N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIM Joins on route,

x - VXLAN group, c - PFP-SA cache created entry,

* - determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group



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

(

10.47.1.10, 232.0.2.245
), 2d01h/00:02:28, flags: sT

<-- 10.47.1.10 in this exanple is the RPF | P/ neighbor to get to the RP, 232.0.2.245 is the Underlay G ol

Incoming interface:
G gabit Ethernet1/0/1

, RPF nbr 10.47.1.0

<-- RPF interface to reach 10.47.1.10

Outgoing interface Tist:

Nul 10

, Forward/Dense, 2d0lh/stopped, flags:

<-- The Qutgoing Interface List (OL) is Null0, and in Native Milticast, this is treated as a De- Encapst

Suuuss [Jegr9s/o)90999d 1Je29> (RP) (*.G) B weuiusé 9(S.G) Vs wewo

Syuwd LHR PIM (.G) sodlds Bs IJoguvss: lue syvobse luvespde 1, show ip route vrf
<vn name> <overlay group> verbose" Jg,o (*.G) sopu lJogbséd

<#root>
Border-1#

show i p nroute vrf blue_vn 239.0.0.5 verbose

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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <O Z0<NCX
1



(
*, 239.0.0.5

), 2d01h/00:03:05, RP 10.47.6.1, flags: Sp
Incoming interface:

Nul |

RPF nbr 0.0.0.0

Outgoing interface Tist:
LISP0.4100, (

10.47.1.10, 232.0.2.245
), Forward/Sparse, 2d0lh/stopped, Pkts:0, flags: p

10.47.1.12

, 2d01h/00:03:05

<-- This is the RLOC of Edge-1, which is the LHR

B lJoLoe Iluwluws: spdoud luwegsle 11, show ip route <underlay group address> <rp rloc>"

<#root>
Border-1#

show i p nroute 232.0.2.245 10.47.1.10

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OoOozZzo<NacXHdr
I

e

(
10.47.1.10



232.0. 2. 245

), 2d01h/00:03:13, flags: sT
Incoming interface:

Nul 10

RPF nbr 0.0.0.0

Outgoing interface Tist:

G gabi t Et hernet 1/ 0/ 3

, Forward/Sparse, 2d01h/00:03:13, flags:

<-- Interface that connects to Edge-1, which is the LHR, a PIMJoin was received off this interface

logule border-1 (S.G) pu 31,6 IJogiso IJps 9o MSDP SA

OO i Ilp FHR cogvesd puos) o Idpogss |Us b:order-2. sedu border-2 o puod) Idow
lJpwgss |Js border-1 e, MSDP. spdod |uueésle 1Ule, "show ip msdp vrf <vn name>" Jg, o
2lJs MSDP.

<#root>
Border-1#

show i p nsdp vrf blue_vn sunmary

MSDP Peer Status Summary

Peer Address AS State Uptime/ Reset SA Peer Name
Downtime Count Count

10.47.6.7 23456 Up 2d02h 1 1

iu.uoé_.)ro IJiPJ show ip msdp vrf <vn name> ¢ lbs, <peer address> accepted-saS" Ju s SAS wp
Gwodol pu lJubs,

<#root>
Border-1#

show i p nedp vrf blue_vn peer 10.47.6.7 accepted- SAs

MSDP SA accepted from peer 10.47.6.7 (?)

239.0.0.5

10.47.7.3

(?) RP:



10.47.6.7 <-- 239.0.0.5 is the Overlay Goup, 10.47.7.3 is the nulticast source, 10.47.6.7 is the |IP adc

ium;)t.)ro IJi,o_, show ip mroute vrf <vn name> <group destination address> verbose" Jg,_o (S.G)

<#root>
Border-1#

show i p nroute vrf blue_vn 239.0.0.5 verbose

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,

G - Received BGP C-Mroute, g - Sent BGP C-Mroute,

N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIM Joins on route,

X - VXLAN group, c - PFP-SA cache created entry,

* - determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

(*, 239.0.0.5), 2d02h/00:03:27, RP 10.47.6.1, flags: Sp

Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface Tist:

LISP0.4100, (10.47.1.10, 232.0.2.245), Forward/Sparse, 2d02h/stopped, Pkts:0, flags: p
10.47.1.12, 2d02h/00:03:27

(
10.47.7.3

239.0.0.5
), 00:18:26/00:02:50, flags: PTA

<-- True nulticast source

Incoming interface: LISP0.4100, RPF nbr 10.47.1.13, LISP: [
10.47.1.13

232.0. 2. 245

1
<-- RLOC of Edge-2, which is FHR, and 232.0.2.245 is the Underlay nulticast group



Outgoing interface Tist:
10.47.1.12, 00:00:05/00:03: 24

<-- RLOC of Edge-1

oldo 1de295 (SG) suums w)ldy (SG)

border-1 suuuis IJouwl s, (SG) vusgsd JJogunséd (SG) spdud |uwegsle |.JirOJ show ip route
<group destination address>J,9.56 pgJ9pele ol so.

ould u9glo (S:G)J FHR. sJud wol. s, Nullo OIL J 10.47.1.13 § 232.0.2.245 |Jss £ pJisb
Idouwds: wsoel susy NUl0 1Us &pdss doueds IIF J 10.47.1.10 JJs gpdsé Jouds.

<#root>
Border-1#

show i p nroute 232.0.2.245

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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

FPX <OoOoZO0O<NCXH
I

(
10.47.1.13

232.0.2. 245
), 00:02:34/00:00:25, flags: sPT

<-- RLOC of the FHR, underlay multicast group IP

Incom ng interface: G gabitEthernetl1/0/4, RPF nbr 10.47.1.3 <-- RPF interface towards the FHR



Qutgoing interface list: Null <-- Indicates decapsul ation

(
10.47.1.10

232.0. 2. 245

), 2d02h/00:02:41, flags: sT

<-- RLOC of Border-1, underlay nulticast group IP
Inconming interface: NullO, RPF nbr 0.0.0.0 <-- Indicates encapsul ation
Qutgoing interface list:

G gabi t Et hernet 1/ 0/ 3, Forward/ Sparse, 2d02h/00:02: 41, flags: <-- where nulticast traffic is sent

oodds pubes FHR (S.G) |_olwe |Us wguivss 9oyuosdle

Syuwd Border/RP jglub PIM (S.G) we9 FHR: spdud [uwegsle IJi,oJ show ip route" JJzo9J
eJds pedyple. WS IJogyvso. iu.uoa)p &0 ip mroute vrf <vn name> <sublay group address"

<{froot>
Edge-2#

show i p nmroute vrf blue_vn 239.0.0.5

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OoOZ0O0<NCX-Ar
1

(*, 239.0.0.5), 1w3d/stopped, RP 10.47.6.1, flags: SPF1



Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist: Null

(
10.47.7.3

239.0.0.5
), 1w3d/00:01:23, flags: FT

<-- Multicast source, true nulticast group

Incoming interface: V1anl1025, RPF nbr 0.0.0.0
Outgoing interface Tist:
LISP0.4100, (

10.47.1.13

232.0. 2. 245
), Forward/Sparse, 19:12:56/stopped, flags:

<-- FHR RLOC, underlay group IP

10.47.1.10, 00:00:09/00:03:19 <-- Border/RP RLOC

B 1Jze IJuwdds: luwegse show ip route <underlay group address>"

<tfroot>
Edge-2#

show i p nroute 232.0.2.245

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OozZzo<NacXHdr
I

e



(
10.47.1.13

232.0. 2. 245
), 1w3d/00:03:01, flags: sT

<-- RLOC of the FHR, Underlay nulticast group

Incomng interface: Null O, RPF nbr 0.0.0.0 <-- Indicates encapsul ation

Outgoing interface Tist:
G gabit Ethernet1/0/1
, Forward/Sparse, 00:01:42/00:03:01, flags:

<-- Were the multicast traffic is forwarded

wodds LHR 2,96 p)9) e Idpogss gds bed IJyivg)yo 1Jpuive,J6

W& i Swwodwd LHR 2,96 059, Idwe Idpegss Idpgdd eds bed 1duivzys 1dpuive,ds oo RP.
Bluo Sisd Jouwds 296 o9, IJoe Idpees eee 1o 1Ujse B 1J8less (S.G) o9 Nullo. & p
sedd beld (SG) B IJogLinss. spdud luvegsle 1, show ip route <underlay group
address>" 9"show ip mroute vrf <vn name> <overlay group address"

<tfroot>
Edge-1#

show i p nroute 232.0.2.245

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,

G - Received BGP C-Mroute, g - Sent BGP C-Mroute,

N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIM Joins on route,

x - VxXLAN group, c - PFP-SA cache created entry,

* - determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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



(
10.47.1.10

232.0. 2. 245
), 2d03h/00:00:36, flags: sT

<-- RLOC of the RP, Underlay group

Incoming interface:

G gabitEthernet1/0/1, RPF nbr 10.47.1.0 <-- RPF interface towards the RP

Outgoing interface Tist:

Nul 1 0, Forward/ Dense, 2d03h/stopped, flags: <-- I|ndicates Decapsul ation

WO IJoguivsoe show ip mroute vrf <vn name> <overlay group address>"

<tfroot>
Edge-1#

show i p nmroute vrf blue_vn 239.0.0.5

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OozZzo<NacXHdr
I

e

(*, 239.0.0.5), 1w3d/stopped, RP 10.47.6.1, flags: S1Cl
Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist:

V1anl1l025, Forward/Sparse-Dense, 1w3d/00:02:03, flags:

(
10.47.7.3, 239.0.0.5

), 00:01:21/00:01:38, flags: JTI



<-- Multicast Source, Overlay G oup

Incoming interface: LISP0.4100, RPF nbr 10.47.1.13, LISP:
[

10.47.1.13, 232.0.2.245

]
<-- RLOC of the FHR, Underlay G oup

Outgoing interface Tist:

VI an1025

, Forward/Sparse-Dense, 00:01:21/00:02:03, flags:

<-- Multicast traffic is fowarded into VLAN 1025

slJloe wouop 9258 LHR IUs 18u0) uivzsé eush (SPT) suduow IJuizsd IJpuvends. pu gIJ
guodle PIM (S.G) W IJoguuss sldogiss. wes lu oduow LHR IJuuz)6 Idpube,dé Je sgd
Jsuw RPIJglue o (SG) suvwped eds LHR. luogd |Us RP 9lguwgse IJio, show ip mroute vrf
<vnh name> <overlay group address>"

<#root>
Border-1#

show i p nroute vrf blue_vn 239.0.0.5

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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OoOZ0O0<NCX-Hr
I

(*, 239.0.0.5), 2d04h/00:03:10, RP 10.47.6.1, flags: S

Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface Tist:

LISP0.4100, (10.47.1.10, 232.0.2.245), Forward/Sparse, 2d04h/stopped, flags:

(10.47.7.3, 239.0.0.5), 00:14:17/00:02:42, flags: PT
Incoming interface: LISP0.4100, RPF nbr 10.47.1.13



Qutgoing interface list: Null

ob)l Jlo wuss (S.6) Jp wes ceess eds cibsb pouuwb. 2os I3l op odds I8 19 1Js
239.0.0.5 g, UnderLay. B|o w,95999J RP Jl 5890 wlghs ogdsdol |Js Is LHR. 9lUss @89,
coddse Iduizrs IJpubends. 9pg 309 Blo wuss (8:G) JIJ pu Iduvars Ideuos) sldube)s
IJeuive,ds Jl sl £92936. lowdd IJs RP 9z o 1Upzeses IUIuwlguss wluwegsle 1Ule, show
ip route <underlay group address>"

<#root>
Border-1#

show i p nroute 232.0.2.245

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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

FX <OoZ0O<NCXH
I

(10.47.1.13, 232.0.2.245), 00:01:07/00:01:52, flags: sPT
Incoming interface: GigabitEthernetl/0/4, RPF nbr 10.47.1.3
Outgoing interface Tist: Null

(10.47.1.10, 232.0.2.245), 2d04h/00:03:23, flags: sT
Incoming interface: Null0, RPF nbr 0.0.0.0

Outgoing interface Tist:

GigabitEthernetl/0/3, Forward/Sparse, 2d04h/00:03:23, flags:

Il o RP $> [lJ zese udloo (wdbo). Blue $89p lsuol voddse obuwe pu IJudl IU¢le:
98w2pu jso FHR W §b LHR (o) IUluesld IJs FHR gl uegsle IJle, show ip route vrf <vn
name> <gu9lu peesesd lJoguivss>"

<#root>
Edge-2#

show i p nroute vrf blue_vn 239.0.0.5



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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <OoZo0< NCcC X
I

(*, 239.0.0.5), 1w4d/stopped, RP 10.47.6.1, flags: SPFI
Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist: Null

(
10.47.7.3

239.0.0.5
), 1w3d/00:01:25, flags: FT

<-- Multicast Source, Overlay G oup

Incoming interface: V1anl1025, RPF nbr 0.0.0.0
Outgoing interface Tist:
LISP0.4100, (

10.47.1.13, 232.0.2.245
), Forward/Sparse, 20:16:48/stopped, flags:

<-- RLOC of the LHR, Underlay G oup

o2l pu puwess Idoslule (puwedd eu lJoble IUlgwlus)
Sedu 1o $d9u 0uld [ Lol ppoddd v spug puos) 1w Idpoess 9 puvodod Idus |.J,oo(<=:»
p0 busldluwedold 2596 1de)9). $uds 03l IUSuwe eds IUoed8 pu lpubldd 1Jos Spdu 1o
098 £Js JJ pu puod) IJ%o lJpogss 9podds o ldpwgss pe ldo,ds) eds [Ugualsl
IJos Jl oogdd wwpesd IJlzojs.

louvle FHR (S.G)

0w lzd 1o ©@89p FHR Ulugile (S.G) 1oz 88 pu lu ISF 9 LISP 9 CEF g RPF JJol Lozszd



9uoeSEo: luwogspe IUle, show device-tracking §lgss wslule gougle <ipV4 address>"

<{froot>
Edge-2#

show devi ce-tracki ng dat abase address 10.47.7.3

Codes: L - Local, S - Static, ND - Neighbor Discovery, ARP - Address Resolution Protocol, DH4 - IPv4 DH
Preflevel flags (prlvl):
0001:MAC and LLA match 0002:0rig trunk 0004:0rig access
0008:0rig trusted trunk 0010:0rig trusted access 0020:DHCP assigned
0040:Cga authenticated 0080:Cert authenticated 0100:Statically assigned
Network Layer Address Link Layer Address Interface vlan prlv]l age state Time Teft
DH4 10.47.7.3 5254.0012.521d Gil/0/4 1025 0024 16s REACHABLE 232 s try 0(84662 s)

Swp lJlguveodlbs ey ISF L9l uubs LISP. iu.uoé.)p |Jip_) show lisp instance-id <L3 LISP instance
id> ipV4 database <IP/32>"

<tfroot>
Edge-2#

show i sp instance-id 4100 i pv4 database 10.47.7.3/32

LISP ETR IPv4 Mapping Database for LISP 0 EID-table vrf blue_vn (IID 4100), LSBs: Ox1
Entries total 1, no-route 0, inactive 0, do-not-register 1

10.47.7.3/32

, dynamic-eid blue-IPV4, inherited from default locator-set rloc_691blfe4-5264-44c2-bb1lb-0903b3eb2c51
Uptime: 5w0d, Last-change: 5wOd

Domain-ID: Tlocal

Service-Insertion: N/A

Locator Pri/Wgt Source State

10.47.1.13 10/10 cfg-intf site-self, reachable

Map-server Uptime ACK Domain-ID

10.47.1.10 2d04h Yes 0

10.47.1.11 2d15h Yes 0O

Edge-2#

show ip lisp instance-id 4100 forwarding eid | ocal 10.47.7.3

Prefix
10.47.7.3/32

wlpz LISP CEF. Iuuwegse IUle, show ip cef vrf <vn name> <ip address>" 9ulds pu lwol IJglbgs
IJoldsé B Lvwds VLAN. Jl o, lJs LISP.

<{froot>



Edge-2#

show i p cef vrf blue_vn 10.47.7.3

10.47.7.3/32
nexthop 10.47.7.3 V1anl1025

gl ol po woziso lehs wozso Ideuwl IJeduws (RPF) wuvdd Lozse: sldow lue pood
pluis.

<#root>
Edge-2#

show ip rpf vrf blue_vn 10.47.7.3

RPF information for (10.47.7.3)
RPF interface: V1anl025
RPF neighbor: ?

(10.47.7.3) - directly connected

RPF route/mask: 10.47.7.3/32

RPF type: unicast (lisp)

Doing distance-preferred Tookups across tables

MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base, originated from ipv4 unicast base

B 2lds 30 9295 15¢lJ Lolde W ISF/IPDT. suoe g0 3JY £3p wessu Blgss wslule LISP
gJs FHR. ppl suog guo CEF 9 RPF IUss subs) [s 1Jz29s (1U2293)- o souwd 1deue2,
multicast 2,36 0,9, RPF suvs) 1s €5 woese Vo ks suce bs RPF [l s (S.G) JI

Suvdd.

<{froot>
Edge-2#

show devi ce-tracki ng dat abase address 10.47.7.3

Codes: L - Local, S - Static, ND - Neighbor Discovery, ARP - Address Resolution Protocol, DH4 - IPv4 DH
Preflevel flags (prlvl):

0001:MAC and LLA match 0002:0rig trunk 0004:0rig access

0008:0rig trusted trunk 0010:0rig trusted access 0020:DHCP assigned

0040:Cga authenticated 0080:Cert authenticated 0100:Statically assigned

Network Layer Address Link Layer Address Interface vlan prlv]l age state Time left

Edge-2#

show |isp instance-id 4100 i pv4 database 10.47.7.3/32

% No database-mapping entry for 10.47.7.3/32.



Edge-2#

show i p cef vrf blue_vn 10.47.7.3

10.47.7.0/24
nexthop 10.47.1.10

LI SPO. 4100 <-- Result of a LISP Negative Map-Reply, so the LISP interface is now the RPF interface

nexthop 10.47.1.11

LI SPO. 4100 <-- Result of a LISP Negative Map-Reply, so the LISP interface is now the RPF interface

Edge-2#

show ip rpf vrf blue_vn 10.47.7.3

RPF information for (10.47.7.3)
RPF interface:

LI SPO. 4100

RPF neighbor: ? (

10.47.1.11

)

RPF route/mask: 10.47.7.3/32

RPF type: unicast

Doing distance-preferred Tookups across tables
MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base

Jeog o3l oglpd pg puos) Idod Idpogss Jeuosd wolpu: 2se sop wozso wo IP.
9soluler spdu lu wogde H9lub ISF/IPDT IJelews gds oo IJpuivdJs.

ouvesd ldeuos)

ouwesd PIM og &3 2506 1w IJizhbs: 9lJss suvaese LISPIVXLAN pod is 2508 136
Jdou ldlgbs. ould IJgsrss pu ldpobdole Jdozdd pu lo FHR spdu ogwesd puo) oo
lJpewess ouwdd wogse l[Js AnyCast RP.

lodl: olds pu wJ9su RP AnyCast wvdJ Lozse J GDA.

<#root>
Edge-2#

show ip pimvrf blue_vn rp 239.0.0.5

Group: 239.0.0.5, RP: 10.47.6.1, uptime 1lw4d, expires never



olds po wdosy wb@ yued PIM.

<#root>
Edge-2#

show i p pimvrf blue_vn tunne

Tunnell
Type : PIM Encap

RP : 10.47.6.1 <-- This is from"ip pimvrf blue_vn rp-address 10.47.6.1 ASM ACL_I PV4_bl ue_vn_10. 47. 6. 1"

Source : 10.47.6.3 <-- This is fromip pimvrf blue_vn register-source Loopback4100

State : UP
Last event : Created (1w4d)

IJolds po 09, ledluss 1d9ue9d [Jss IP |Js AnyCast RP

<tfroot>
Edge-2#

show i p cef vrf blue_vn 10.47.6.1

10.47.6.1/32
nexthop

10.47.1.10
LISP0.4100

<-- RLOC of Border-1

nexthop
10.47.1.11
LISP0.4100

<-- RLOC of Border-2

Edge-2#

ping vrf blue_vn 10.47.6.1 source | 04100

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.47.6.1, timeout is 2 seconds:
Packet sent with a source address of 10.47.6.3



Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/3 ms

ozl pu eluoe dpupweded

olds po o puvodod Ido IJpogss s89e whuwld IGMP MR.
olds po wpdsu lJobldd eds w90999J IGMP. L2 b b VNs IJuse 1gzss oo VN I JI
sodds sobdJ IGMP spdy

oldds PU E3p 929> Vlispo IJoedpe WS 1Uyuo9d 1UEluos wldpods §lisps IJozde WOs
lJsuo9d Juivedsé VLAN. $lises [dopde B 1d9uo9d 1JElos wldpowds IJeszo Ios e
odysuol vese ouwdb IGMP MR.

lJozdd eu luosh IGMP MR wvdd le,)luos 09 IGMPV2, 131 Jly puweded 1o
lJpwgss 09 IGMPV3. Wy 3JY sebdy "ip igmp version 3"

olds py 830 dosy "ip option drop”

IJe2dd eu LHR PIM (*.G)

IJelds po lo LHR o9 PIM DR JJusods 1JS, 886/ pdbog 1o wldpumodod

olds pu 830 w9y "ip multicast group-range”

olds po 30 9295 Blisps IJozdp B 1Uso9d 106 Lldpods: $lisps Idopdpe Bs
lUsuo9d Juvedé VLAN: $lises Idopde S 1dsuosd 1Jgluos wldeuds Idesze ldos wp
odysuvol vgse wuwgb IGMP MR.

olds po 830 9292 9228 pelzs erisé (CPU) gldsé Iy cobse puvess IJozdp (CoPP)
Jlwdlb o)9939J IGMP MR

IJoedd pu Iduivzys lJpuve,dé J LHR PIM

ol po 929> RP pdou JJpzeses

<ffroot>

Edge-1#

show ip nroute vrf blue_vn 239.0.0.5

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,

=

FX <O Z0<NCX

e

- 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, q - Sent BGP S-A Route,

RD & Vector, v - Vector, p - PIM Joins on route,

VXLAN group, c - PFP-SA cache created entry,

determined by Assert, # - iif-starg configured on rpf intf,

- encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join



t - LISP transit group
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 239.0.0.5), 1lw3d/stopped, RP
10.47.6.1
, flags: S31Cl

<-- Anycast RP address

Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist:
V1anl1l025, Forward/Sparse-Dense, 1w3d/00:02:36, flags:

olds po Loes lehs wzso Idpuwh IJgduws (RPF) |Js AnyCast RP

<#root>
Edge-1#

show i p cef vrf blue_vn 10.47.6.1

10.47.6.1/32

nexthop 10.47.1.10 LISP0.4100
nexthop 10.47.1.11 LISP0.4100
Edge-1#

show ip rpf vrf blue_vn 10.47.6.1

RPF information for (10.47.6.1)

RPF interface: LISP0.4100

RPF neighbor: ? (10.47.1.10)

RPF route/mask: 10.47.6.1/32

RPF type: unicast

Doing distance-preferred Tookups across tables
MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base

lelss wozse MFIB - 1Je2 86 pu gluw Idpuosy Jdwd Idpeess IUiuads
(IJogubss)

oo Suvubse lgwogpdo IJipJ show ip mfib vrf <vn name> <overlay group address> <unicast
source> verbose" Io szuod ped9pes luollds eod lehs wozso 1Uz)p6.

<ffroot>
Edge-2#

show ip nfib vrf blue_vn 239.0.0.5 10.47.7.3 verbose



Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
VRF bTue_vn

(10.47.7.3,239.0.0.5) Flags: K Hw DDE

0x530 OIF-IC count: 0, OIF-A count: 1

SW Forwarding: 0/0/0/0, Other: 0/0/0

HW Forwarding: 352467143981268992/0/19/0, Other: 0/0/0

V1an1025 Flags: RA A MA

LISP0.4100, (

10.47.1.13
232.0. 2. 245

) Flags: RF F NS

<-- RLOC of FHR, Underlay Group |P address

CEF: Adjacency with MAC:

4500000000004000001184BCOA2F010DES0002F5000012B5000000000840000000100400BA25CDF4AD38BA25CDF4AD380000

Pkts: 0/0/0 Rate: 0O pps

lelxs wogso MFIB - 1Jwe 9l pu gluw IJpuod) Jdow Idpwgss IJiuo.J§ (UnderLay)

Iuwegse show ip route <underlay group address> <rloc of FHR>" Jg, 2 |Jpze9e Il ul s

<tfroot>
Edge-2#

show i p nroute 232.0.2.245 10.47.1.13

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,

- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,

- URD, I - Received Source Specific Host Report,

Multicast Tunnel, z - MDT-data group sender,

N C X



- 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, q - Sent BGP S-A Route,

- RD & Vector, v - Vector, p - PIM Joins on route,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <o zZzo0<<
|

(
10.47.1.13

232.0. 2. 245
), 1w4d/00:03:17, flags: sT

<-- RLOC of the FHR, Underlay G oup

Incoming interface:

Nul 10

, RPF nbr 0.0.0.0

<-- I ndi cates Encapsul ation

Outgoing interface Tist:

G gabi t Et hernet 1/ 0/ 1, Forward/ Sparse, 00:00:26/00:03:17, flags <-- Were the nulticast traffic is forwar

Edge-2#
show ip nfib 232.0.2.245 10.47.1.13 verhbo

se

Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,

ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
Default

(

10.47.1.13,232.0. 2. 245

) Flags: K Hw



0x348 OIF-IC count: 0, OIF-A count: 1
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding:

5268151634814304256
/0/1/0, Other: 0/0/0
Nul 10

Flags: RA A MA
GigabitEthernetl/0/1 Flags: RF F NS
CEF: Adjacency with MAC: 01005E0002F552540017FE730800
Pkts: 0/0/0 Rate: 0 pps

lelss o920 MFIB - 1lJoe 1dpeess IUiuods (ol oes B 1Jdo wds)

ewpl wuod I py9) Idow Idpoess |Us LHR IJpuvopdd gds puod) IP 10.47.1.13 9guslo
lJ9z06 232.0.2.245. swp wogsool |Us 1Jglzes NUllO [ ol 6. $956 03l IJlg)le Js wyvgsd IJgle
Jowdé LJE)‘ro('S.

<tfroot>
Edge-1#

show i p nroute 232.0.2.245 10.47.1.13

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,

- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

(

10.47.1.13

X <O Z0<NCX-H
I

232.0. 2. 245

), 00:38:22/00:00:37, flags: sT
Incoming interface: GigabitEthernetl/0/2, RPF nbr 10.47.1.4
Outgoing interface list:



Nul 10

, Forward/Dense, 00:01:12/stopped, flags:

Edge-1#

show ip nfib 232.0.2.245 10.47.1.13 verbose

Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,

ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry 1in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
Default

(

10.47.1.13,232.0. 2. 245

) Flags: K HW

0x77 OIF-IC count: 0, OIF-A count: 1
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: 0/0/0/0, Other: 0/0/0

G gabi t Et hernet 1/ 0/ 2

Flags: RA A MA

Nul | O, LISPv4 Decap Flags: RF F NS

CEF: OCE (lisp decap)

Pkts: 0/0/0 Rate: 0 pps

w8 bldé IJJdoyudé wpss LHR i eusly IP Idggod Iz 9s8s £ds 0 239.0.0.5 >lgJ VNI 4100.
9ldss sy ulugl po puod) IP o 8sps 10.47.7.3

<#root>
Edge-1#

show ip nroute vrf blue_vn 239.0.0.5

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,



- 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,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X <O Z0<NCX
I

(*, 239.0.0.5), 1w3d/stopped, RP 10.47.6.1, flags: S1CI
Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist:

V1anl1l025, Forward/Sparse-Dense, 1w3d/00:02:01, flags:

(
10.47.7.3

239.0.0.5

), 00:01:29/00:01:30, flags: JTI
Incoming interface: LISP0.4100, RPF nbr 10.47.1.13
Outgoing interface Tist:

VI an1025

, Forward/Sparse-Dense, 00:01:29/00:02:01, flags:

Edge-1#

show ip nfib vrf blue_vn 239.0.0.5 10.47.7.3

Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,

ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
VRF bTue_vn

(

10.47.7.3,239.0.0.5
) Flags: Hw

<-- Unicast Source and Overlay G oup



SW Forwarding: 0/0/0/0, Other: 2/1/1
HW Forwarding: 0/0/0/0, Other: 0/0/0

LI SPO. 4100 Flags: A <-- Inconming Interface

VI an1025 Flags: F NS <-- Qutgoing Interface

Pkts: 0/0/0 Rate: 0 pps

Iuwegse Ile, show ip igmp snooping groups vian <vian>" Jeg ;86 1 eolds IJos geouuade
Js o9, o 1dpogss.

<#root>
Edge-1#

show i p ignp snooping groups vlan 1025

Vlan Group Type Version Port List

1025 239.0.0.5 igmp v2 Gil/0/5

Jo2dd eu puwess Idoslole (uve 1Juble 1wl gws)
wyuleg MROUTE Hardware - 1Jeul, 10S

9o wyped IJizoj6 030 IJuududs: 10S. &pe FMAN RP. & FMAN FP. & e FED. 283 pu
10S IgJl wluwesle IJiroJ show ip route vrf <vn name> <overlay group address> verbose" 9"show
ip route <underlay group address> verbose"

<#root>
Edge-1#

show i p nroute vrf blue_vn 239.0.0.5 verbose

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,

- 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,

ozZzoOo<NcXH
1



V - RD & Vector, v - Vector, p - PIM Joins on route,

- VXLAN group, c - PFP-SA cache created entry,

- determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

X

o

(
*, 239.0.0.5

), 1lw3d/stopped, RP 10.47.6.1, flags: S31CI

Incoming interface: LISP0.4100, RPF nbr 10.47.1.10, LISP: [10.47.1.10, 232.0.2.245]
Outgoing interface Tist:

V1anl1l025, Forward/Sparse-Dense, 1w3d/00:02:58, Pkts:0, flags:

(
10.47.7.3, 239.0.0.5

), 00:02:19/00:00:40, flags: JTI

Incoming interface: LISP0.4100, RPF nbr 10.47.1.13, LISP: [10.47.1.13, 232.0.2.245]
Outgoing interface Tist:

V1anl1l025, Forward/Sparse-Dense, 00:02:19/00:02:58, Pkts:0, flags:

Vs Idgie Iduvdds

<#root>

Edge-1#

show i p nroute 232.0.2.245 verbose
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,

G - Received BGP C-Mroute, g - Sent BGP C-Mroute,

N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIM Joins on route,

X - VXLAN group, c - PFP-SA cache created entry,

* - determined by Assert, # - iif-starg configured on rpf intf,

e - encap-helper tunnel flag, 1 - LISP decap ref count contributor

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group

Timers: Uptime/Expires

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

(
10.47.1.13, 232.0.2.245



), 01:18:55/00:02:04, flags: sT

Incoming interface: GigabitEthernetl/0/2, RPF nbr 10.47.1.4
LISP EID ref count: 1, Underlay ref timer: 00:05:13
Outgoing interface Tist:

Nul10, Forward/Dense, 00:01:46/stopped, Pkts:0, flags:

(

10.47.1.10, 232.0.2.245

), 2d06h/00:02:59, flags: sT

Incoming interface: GigabitEthernetl/0/1, RPF nbr 10.47.1.0
LISP EID ref count: 1, Underlay ref timer: 00:05:12
Outgoing interface Tist:

Nul10, Forward/Dense, 2d06h/stopped, Pkts:0, flags:

wp2d 2036 |Jpuwl, - 10S MFIB

>89 IJ L8l 985> MFIB g 1Jlo, show ip mfib vrf <vn name> <overlay group address> "
9"show ip route <underlay group address>, _wlJé"

O IJoldo

<ffroot>
Edge-1#

show ip nfib vrf blue_vn 239.0.0.5 verbose

Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,

ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
VRF bTue_vn

(

*,239.0.0.5

) Flags: C K HW

0x6D OIF-IC count: 0, OIF-A count: 1

SW Forwarding: 0/0/0/0, Other: 0/0/0

HW Forwarding: 16218869633044709376/0/0/0, Other: 0/0/0
LISP0.4100 Flags: RA A MA NS

V1anl1025 Flags: RF F NS

CEF: Adjacency with MAC: 01005E00000500000C9FFB870800
Pkts: 0/0/0 Rate: 0O pps

(



10.47.7.3,239.0.0.5

) Flags: K HW DDE

0x7B OIF-IC count: 0, OIF-A count: 1

SW Forwarding: 0/0/0/0, Other: 2/0/2

HW Forwarding: 0/0/0/0, Other: 0/0/0

LISP0.4100 Flags: RA A MA

V1an1025 Flags: RF F NS

CEF: Adjacency with MAC: 01005E00000500000C9FFB870800
Pkts: 0/0/0 Rate: 0 pps

Vs IJgie Idgvdds

<tfroot>
Edge-1#

show i p nfib 232.0.2.245 verbose

Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,

ET - Data Rate Exceeds Threshold, K - Keepalive

DDE - Data Driven Event, HW - Hardware Installed

ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB

MoFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary

MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client,

e - Encap helper tunnel flag.

I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,

NS - Negate Signalling, SP - Signal Present,

A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,

MA - MFIB Accept, A2 - Accept backup,

RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops

I/0 Item Counts: HW Pkt Count/FS Pkt Count/PS Pkt Count Egress Rate in pps
Default

(

10.47.1.10, 232.0. 2. 245

) Flags: K Hw

0x18 OIF-IC count: 0, OIF-A count: 1

SW Forwarding: 0/0/0/0, Other: 0/0/0

HW Forwarding: 8384858081233731584/0/0/0, Other: 0/0/0
GigabitEthernetl/0/1 Flags: RA A MA

Nul10, LISPv4 Decap Flags: RF F NS

CEF: OCE (1isp decap)

Pkts: 0/0/0 Rate: 0O pps

(

10.47.1.13,232.0. 2. 245

) Flags: K Hw

0x77 OIF-IC count: 0, OIF-A count: 1
SW Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwarding: 0/0/0/0, Other: 0/0/0
GigabitEthernetl/0/2 Flags: RA A MA
Nul10, LISPv4 Decap Flags: RF F NS
CEF: OCE (1isp decap)

Pkts: 0/0/0 Rate: 0O pps



w)ped Iz0;6 MROUTE - FMAN RP

JJozdd po Lo2s FMAN RP. §p loJl wlJedlb e, VRF.

<#root>
Edge-1#

show vrf detail blue_vn | include Id

VRF blue_vn (

VRF Id = 2

); default RD <not set>; default VPNID <not set>

w82 3Ji [weap Gses Bo,uw VRF Jdisle) 1Jeldss. Jdoedd po IJoguiss (1) luvegop
|Jlo, show platform software switch active rO mfib vrf index <vrf index> oz 0986 <sublay group
address>/32"

<tfroot>
Edge-1#

show pl atform software ip switch active rO nfib vrf index 2 group 239.0.0.5/32

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

*,239.0.0.5/32 --> OBJ_INTF_LIST (Ox6d)
Obj id: Ox6d, Flags: C

OM handle: 0x348030b738

JJozdd pu lJoguivss (SG) Iuwegse I1Jie, show platform software switch active rO mfib vrf
index 2 gu9ly pzp9ed <sublay group address> <unicast source>"

<#froot>
Edge-1#

show platformsoftware ip switch active rO nfib vrf index 2 group address 239.0.0.5 10.47.7.3

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

239.0.0.5, 10.47.7.3/64 --> OBJ_INTF_LIST (0x7f)



Obj 1id: Ox7f, Flags: unknown
OM handTle: 0x34803a3800

JJoedd pu Ilpwluw (S8.G) JJoguinsé (*.G) luvegspe 1Jle, show platform software switch
active rO mfib group address <underlay group address> <rp address>"

<#root>
Edge-1#

show platformsoftware ip switch active rO nfib group address 232.0.2.245 10.47.1.10

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

232.0.2.245, 10.47.1.10/64 --> OBJ_INTF_LIST (0x18)
Obj id: 0x18, Flags: unknown

OM handle: 0x34803b9be8

JJozdd pu IJiguluw (S:G) JJo s (S.G) Iuvagse IUle, show platform software switch active
rO mfib group address <underlay group address> <rloc of FHR>"

<#root>
Edge-1#

show platform software ip switch active rO nfib group address 232.0.2.245 10.47.1.13

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

232.0.2.245, 10.47.1.13/64 --> OBJ_INTF_LIST (0x77)
Obj 1id: 0x77, Flags: unknown

OM handTle: 0x348026b988

wpd 12036 IJpuwl, - FMAN FP

JJozdd pu IJoguivss (*G) luuwgspe IJie, show platform software switch active fO mfib vrf index
<vrf id> group <overlay group address>"

<{froot>
Edge-1#

show platform software software ip switch active fO nfib vrf index 2 group 239.0.0.5/32



Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

*,239.0.0.5/32 --> OBJ_INTF_LIST (0x6d)
Obj id: Ox6d, Flags: C

aom 1id:

100880

, HW handle: (nil1) (created)

JJozdd pu IJoguings (S.G) Iuwagse IUle, show platform software switch active fO mfib vrf
index <vrfid> g9ly pee9eé <sublay group address> <unicast source>"

<#root>
Edge-1#

show platformsoftware ip switch active fO nfib vrf index 2 group address 239.0.0.5 10.47.7.3

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

239.0.0.5, 10.47.7.3/64 --> OBJ_INTF_LIST (0x8f)
Obj 1id: 0Ox8f, Flags: unknown

aom 1id:

161855

, HW handle: (nil1) (created)

JJozdd pu IJgwlue (S.G) JJoguinsé (*:G) luuwgse IJie, "show platform software switch
active fO mfib group address <underlay group address> <rp address>"

<#root>
Edge-1#

show platformip switch active fO nfib group address 232.0.2.245 10.47.1.10

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

232.0.2.245, 10.47.1.10/64 --> OBJ_INTF_LIST (0x18)
Obj 1id: 0x18, Flags: unknown

aom 1id:

138716

, HW handle: (nil1) (created)



JJoedd e Ilpwluw (S.G) JJoguingsé (S.G) Iuwaésp IUie, show platform software switch active
fO mfib group address <underlay group address> <rloc of FHR"

<#root>
Edge-1#

show platformsoftware ip switch active fO nfib group address 232.0.2.245 10.47.1.13

Route flags:

S - Signal; C - Directly connected;

IA - Inherit A Flag; L - Local;

BR - Bidir route

232.0.2.245, 10.47.1.13/64 --> OBJ_INTF_LIST (0x5)
Obj id: 0x5, Flags: unknown

aom 1id:

161559

, HW handle: (nil1) (created)

wped 12036 IJpuul) - Blesé wslule FMAN FP

JJozdd pu woes Jlisw FMAN FP I ueése 11, show platform software object-manager switch
active fO object <object id> parent

eds wosd ldeeld Jdozdd pu ldoguvss (*:G)

<ttroot>
Edge-1#

show pl at f orm sof t ware obj ect - nanager switch active fO object 100880 parents

Object identifier: 100605
Description: ipv4_mcast table 2 (

bl ue_vn

), vrf id 2

Status: Done

Object identifier: 100878
Description:

mist 109

Status: Done

JJozdd pu Loes IJog uss (S.G)



<tfroot>
Edge-1#

show pl at form sof tware obj ect-nanager switch active f0O object 161855 parents

Object identifier: 100605

Description: ipv4_mcast table 2 (blue_vn), vrf id 2
Status: Done

Object identifier: 161854

Description:

mist 143

Status: Done

IUSlised os pzeses pu lslzed IUshss (IIF) 58kses IUslzos IUuolsy6 (OIL) p9,09Jo gu ldpuwl)
VIS Jlisy pgodd. Jdozgdd pu uoed IJ8lses: luuaegse 1Jle, show platform software mlist
switch active fO index <index>

<tfroot>
Edge-1#

show pl atform software mist switch active fO i ndex 109

Multicast List entries

OCE Flags:

NS - Negate Signalling; IC - Internal copy;
A - Accept; F - Forward;

OCE Type OCE Flags Interface

0xf8000171 OBJ_ADJACENCY NS, A LISP0.4100

<-- Incoming Interface for (*,Q

0xf80001f1 OBJI_ADJACENCY NS, F Vlanl025

<-- Qutgoing Interface for (S, QG

<#root>
Edge-1#

show platform software mist switch active fO index 143

Multicast List entries

OCE Flags:

NS - Negate Signalling; IC - Internal copy;
A - Accept; F - Forward;

OCE Type OCE Flags Interface

0xf8000171 OBJ_ADJACENCY A LISP0.4100



<-- Qutgoing Interface for (S, QG

0xf80001f1 OBJ_ADJACENCY NS, F V1anl025

<-- Incoming Interface for (S, QG

puwb ©ezd IJlzess - FED

JJozdd pu IJoguings (SG) Iuwagse IUle, show platform software fed switch active ip mfib vrf
<vn name> <sublay group address> <unicast source>"

<{froot>
Edge-1#

show platformsoftware fed switch active ip nfib vrf blue_vn 239.0.0.5 10.47.7.3

Multicast (S5,G) Information
VRF : 2

Source Address : 10.47.7.3
HTM Handler : 0x7f0efe53a638
SI Handler : 0x7f0efe50ec68
DI Handler :

0x7f Oef 530768

REP RI handler : Ox7f0Oefe5387e8

Flags :

Packet count : O
State : 4

RPF :

LISP0.4100 A
OIF :

V1an1025 F NS
LISP0.4100 A
(Adj: 0xf8000171 )

JJozdd pu woes 1J8less (S.G) Iuvaése 11, show platform software fed switch active ip mfib
<underlay group address> <rloc of FHR>"

<ttroot>
Edge-1#

show platform software fed switch active ip nfib 232.0.2.245 10.47.1.13

Multicast (S,G) Information

VRF : 0O

Source Address : 10.47.1.13

HTM Handler : Ox7f0efe512408
SI Handler : Ox7f0Oefe5158f8



DI Handler :

Ox7f Oef e525538

REP RI handler : 0x7f0Oefe52cal8

Flags :

Packet count : O

State : 4

RPF :
GigabitEthernetl/0/2 A
OIF :

LISPO LISP Decap F NS
GigabitEthernetl/0/2 A

w83 3Jd 50 1Jozdd pu LoTs VYo IUszes (DI) JUJ pu Idoguiss sldelugs (S.G) spdod
luveesle IJle, show platform hardware fed switch active fwd-asic tracaction print-resource-handle
<di handler> 1"

JJoguuss (S.6)

<#root>
Edge-1#
show pl atform hardware fed switch active fwd-asic abs print-resource-handl e Ox7f Oef e512408 1

Handle:0x7f0efe530768 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle: (nil)Hardware Indices/Handles: index0:0x5279 mtu_index/13u_ri_index0:0x0 indexl
Cookie length: 56

00 00 00 00 00 00 00 00 02 00 00 00 03 07 2f 0Oa 05 00 00 ef 00 00O OO OO OO OO OO OO 00 00 00 00 00 00 O
Detailed Resource Information (ASIC_INSTANCE# 0)

Destination index = 0x5279

pmap = 0x00000000 0x00000010

pmap_intf : [G gabitEthernet1l/0/5] <-- From | GW Snoopi ng

cmi = 0x0
rcp_pmap = 0x0
al_rsc_cmi
CPU Map Index (CMI) [O0]
ctiLo0 = 0
ctilLol
ctilLo2 =
cpuQNumO 0
cpuQNuml 0
cpuQNum2 = 0
0
0

I
I o o

npulndex =

stripSeg =

copySeg = 0

Detailed Resource Information (ASIC_INSTANCE# 1)
Destination index = 0x5279

pmap = 0x00000000 0x00000000

cmi = 0x0

rcp_pmap = 0x0

al_rsc_cmi



CPU Map Index (CMI) [O0]
ctiLo0 = 0

ctilLol
ctilLo2 =
cpuQNumO
cpuQNuml
cpuQNum2 =
npulndex =
stripSeg =
copySeg = 0

[l
nmnmn oo

[=NeNeNoNe)

JJigudd (S.G)

<#root>
Edge-1#

show pl atform hardware fed switch active fwd-asic abs print-resource-handl e Ox7f 0Oef e525538 1

Handle:0x7f0efe525538 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
00 00 00 00 00 00 00 00 00 00 00 00 Od 01 2f O0a f5 02 00 €8 00 00 00 00 00 OO 00 00 OO OO 00 OO 00 00 O
Detailed Resource Information (ASIC_INSTANCE# 0)

Destination index = 0x5284

pmap = 0x00000000 0x00000000 <-- Expected since this is the Underlay, and recirculation is required to

cmi = 0x0

rcp_pmap = Ox1 <-- Indicates recirculation is required

al_rsc_cmi

CPU Map Index (CMI) [0]
ctilLoO 0

ctilLol
ctilLo2 =
cpuQNumO
cpuQNuml
cpuQNum2
npulndex
stripSeg =
copySeg = 0
Detailed Resource Information (ASIC_INSTANCE# 1)

I
nmn oo

0
0
0
0
0

Destination index = 0x5284
pmap = 0x00000000 0x00000000

cmi = 0x0

rcp_pmap = 0x0
al_rsc_cmi

CPU Map Index (CMI) [0]
ctiLo0 = 0

ctilol = 0

ctilo2 = 0

cpuQNumO0 = 0

cpuQNuml = 0

cpuQNum2 = 0



npulndex = 0
stripSeg = 0
copySeg = 0
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