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Border-12 MSDP SA-Cache0lAM (S.G)E AAdstL|Ct
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I0

Clo|E] Z 8| SFQI(ZEHEZ o] TLOHEFX| OF

FHR(S.G) 4444
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srAEE

2 MEES 2ol

LHR PIM (*.G) &9l
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MFIB Tgt - Jo|E|E HE|FHA E (R 0]) AA & =HO
MFIB Tg - Jo|E|E HE|FHA E(QIC{] o)) AA & 2O

MFIB Z 2|2 - H|O|E|E HE|FHAE (A =5} F)

olo|e] Ea1Q! #Ql(EEFoil et CHE)

Mroute StE9J0{ T2 322! - |OS mroute
Mroute StEQJo{ Z2 212! - |0S MFIB
Mroute StEQJ0o{ ZTZ 212! - FMAN RP

Mroute t=9J0o{ ZZ I8 - FMAN FP

Mroute =901 T2 21 - FMAN FP G|O|E{H[O|A

Mroute StE 0] T2 122! - FED

A7

0| 2 Mo AHE SDA(SD-Access) IHE 2/0i A L{|O|E|E HE|FHAE E &0I5HE o] CHH AT et



L|ct.

A 27 A

LT MY

CtS FAof cHet X[Al2 Efetn o™ fE&LICH
+ IPQIEY Z2E2) 2L

» LISP(Locator ID/Separation Protocol)
« PIM(Protocol Independent Multicast) ATtA 2 E

MNBElE FE A

+ Cisco I0S® XE 17.10.12] C9000v
- Cisco Catalyst Center B 2.3.5.3

Ol EMel HE= & & #1382l ClHIo|AE Efiz HYEIR&LICH o] 240 AF8E 2 E C|
(718) Zduladoldez AEERELICH H HER/I HS B T 2
J& e 0|2 SXIstAlZ] HFEfLICH

[n

P

rin

O| EME O3 St=H 0 & AZEQf o HHEMMEZ AEE =+ U&LICH

* C9600
« Cisco IOS® XE 16.12 O|4t

HiE EE

SDA Native Multicast= 2H2H|0| HE|FHAE Q| 8t FEHZ, THE 2] C|HIO|A ZHol HE|FHAE E|
2 MEstHM HEIFHAE EBHEE CHE HEPHAE D82 E AE35tste ol AASELICH
Native Multicast= S8t VLAN EE= CHE VLANO] Q= AAQN £A17| ZHol HE|FHAE ERfEIS
ot EE = USLICHS YUS VLAN HEPHAEE B2 E 7t5). S Ut FE(Fabric Edge)dll M &4
of =41 Zho| HE|FHAE EEfE2 2Hel|o] HE|FHAE(VXLAN Z£3HE At&stod ME Z(X| &f
T FEO] ol3l 22 2HLEELICH WOIE|E HE|IFHAE S 224.0.0.0/24 £ TTL(Time To Live)
=11t YX|t= 25| HE[FHAE EZiTE ctEE = & LICH o248t EB T2 L2(Layer 2) &
222 &35 A 2|E LIC}. Native Multicast= 2 & ASM(Source Multicast), SSM(Source Specific
Multicast) E= O| 22| Z&E MY T 7 HE = U&LICt HIO|E|E HE[FHAE = AEHH| 0|
HE|FHAE O] o EFLICY.



2. ZESHE (fed) BH2 CHE & U&LICE "show platform fed <active|standby>"2} "show
platform fed switch <active|standby>7} H|w 7+S g LICEH". o|A|of Lt Ql= 20| &
EME|X| et o™ variantE AHS3H EMAL.

EEZX]



Gi1/0/2 Gi1/0/2

RLOC: 10.47.1.10
Multicast IP: 10.47.6.6
Anycast RP: 10.46.6.1

RLOC: 10.47.1.11
Multicast IP: 10.47.6.7

Gi1/0/4 Gi1/0/3 Anycast RP: 10.46.6.1

Gi1/0/3 Gi1/0/4

Gi1/on

Gi1/0/2
RLOC: 10.47.1.12
Multicast IP: 10.47.6.4

Gin/on

o %

RLOC: 10.47.1.13
Multicast IP: 10.47.6.3

L,

10.47.7.4

HER3 EZEZX|

ol EEEX|0M=

10.47.7.3

RLOC(Remote Locator ID) 10.47.1.10 & 10.47.1.102 ZH| o{C|olL} HIX| |04 VN(Virtual
Network) EE £ VRF(Virtual Routing and Forwarding)0llA £ AFO|2] MSDP(Multicast Source
Discovery Protocol)& &3l RP(Anycast Rendezvous Point)2 2 SgtL|C}H.

10.47.1.12 2 10.47.1.32 FE == QJL|C}.

10.47.7. 4= HE|FHAE 417|iL|C}.

10.47.7.32 HE[FHAE A AQILICE

239.0.0.5= HE|FHAE GDA(Group Destination Address)

4

= O

Cisco Catalyst CenterE At&36t0{ Ctg MO E SDA IHEHEIE T2 H|X'dste W2 7t

mo
r

SMEE T2 7|2 HEFHAE QLT

HE|FHAE ZE 7} ASM(Any Source Multicast) I LIC}.

MSDP(Multicast Source Discovery Protocol) 7} Hi%|E! Collocated Anywhere Ei|5 2|01 744
El olL|7H & E RP(Rendezvous Point)



* Underlay Multicaste =822 FME|QIHLE Z7| LAN Rt 550 YR E T HE/R&LICH
Native Multicast= Underlay MulticastE Al&3+04 MCHZ =S & L|C}.

= 2] 04 X|(10.47.1.12) 7+

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 10.47.6.4 255.255.255.255

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



mE2| ofX](10.47.1.13) 743

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 ¥##¥%%*
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 Tookup

ip multicast vrf blue_vn multipath



Collocated Anywhere Border/Anycast RP(10.47.1.10) +%3

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

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-9f46-28eda0el8501

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

e

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

e



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

Collocated Anywhere Border/Anycast RP(10.47.1.10) +%3

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

.11 key
.10 key s
.10 proxy-reply
.11 proxy-reply

e

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

e



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

ZHEE Zdi2l #el
PIM(Protocol Independent Multicast) 2 22 FHR(First Hop Router)0{A] (S,G) #4&g &Qlst= A

SE| AR LICH
FHR (S,G) 44

HE[FHAE AA 10.47.7.32 239.0.0.52 UDP HE|FHAE THZ!IE S ELICH IPDT(IP Device-
Tracking), CEF(Cisco Express Forwarding) 2! RPF(Reverse Path Forwarding)7t HE|FHAE A A
g &3l 2Hl2A| 712171 K| ZelgtLICh E8F Anycast Gateway SVIZF O] MIZHE Q| PIM
DR(Designated Router) 2! x| & QI L|C}.

"show device-tracking database address <ip address>" B&E2 A&3l04 &8 IPDT 50| U&=
x| =elgt|ct

<#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)

rr

"show ip cef vif <VN Name> <ip address>" BHE AtE5t0{ HE|FHAE LAATE Z|H Q1AL
x| gelgLct

<#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 CFS "show ip rpf vrf <VN> <ip address>" H&E 2 A& 3510 RPF QIE{H|O|A 7} LISP 7} OfL|2}
AATEQE VLANQIX| &l Lct.

<#root>
Edge-1#

show ip rpf vrf blue_vn 10.47.7.3

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

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
MuTlticast Multipath enabled.
RPF topology: ipv4 multicast base, originated from ipv4 unicast base

"show ip pim vrf <VN name> interface vlan <vlan> detail" @& 2 A& & LIC} | FE = E7} MO™
E 0| PIM DRO| 1 FHRQ!X| £ Q15240 DRlenabled"& Z & &fL|C}.

<tfroot>
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

"show ip mroute vrf <VN name> <multicast group address>" HZE 2 AI&35t04 (S,G) ¥d2 HABE
LICt. (S,G)= FHRO| 1A El 24 /= +=217| EE= PIM 2t E{7} g{2 2 2 OIL(Null Outgoing
Interface List)2 Z | ElLIC}.



<#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,

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), 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: V1anl1025, RPF nbr 0.0.0.0
Outgoing interface Tist:

Nul |

FHR(S,G) 5§
FHR2 "registered-source" PIM Z| X|AE HAIX|2 7/ EGE QIE{HO|AE AFE35H0] RLIFHAE 4

AE Anycast RPO| S5 & LICH.

. 9|2 3T, RLOCOI A RLOC(10.47.1.13~10.47.1.10)2 2 RLOC
. LHE 50|, RZ WMo 2 2 T EH(10.47.6.3~10.47.6.1)
. AR HElHAE

<{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 tot

nexthop 10.47.1.11 LISP0.4100

LHR IGMP HE{A ET M

his RP

HE|FHAE £ A17|= IGMP Membership Report/Join(IGMP H 4 _'='LJ_H/7+°')% & sto HE]|
FHAE Epi= =4lof st #Al2 LIEFLHE 2 LHR(Last Hop Router)0oll IGMP A% 2! IGMP 1
E g=0| MMELICE "show ip igmp snooping groups vlan <vlan id> <group destlnatlon
address>" 231} "show ip igmp vrf <VN Name> groups <group>" B S AIEEfLICH

<tfroot>

Edge-1#

show i p i gnp snooping groups vlan 1025 239.0.0.5

List

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

show i p ignp vrf blue_vn groups 239.0.0.5

ICGMP Connected Group Membership
Group Address Interface Uptime

/5

Expires

Last Reporter Group Accounted

239.0.0.5 V1an1025 00:02:01 00:02:58 10.47.7.4

173 .2 LHRO| O] MI2AHE | PIM DRQIX| & QIEfL
vlan <vlan> detail 3@ & AFE & LIC} | DR|enabled Z &

P "show ip pim vrf <VN name> interface



<ffroot>
Edge-1#

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

PIM: enabled

PIM DR 10.47.7.1 (this systemn

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

LHR (*,G) 2H{2i|0] A4

LHRO| IGMP HH & 2T MHE =415t PIM & Ef7t EELICH £35] (*,G) "show ip mroute vrf
<VN Name><overlay group> verbose" BEE AI&35t04 (*,G) &fEHE & QlE &= JU&L|Ct

<#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,

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), 1lw3d/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:

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

A{|o] SSM 21& 2| LHR(*,G) THE!

(*,G)ol M 2Bl 0] SSM(S,G)0| ZHEEILICH AAE RPRPFO|T &2 20| OH&E ILCH.

<#root>
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,
- 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 <OoOoZ0O0<NCX-r
1

(

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

Border/RP7t @ H{2|0[0] (*,G), edHE|0]od| (S,G) M4

LHRO| 2[00l M PIM(*,G) Z2I2 EHLICt "show ip mroute vrf <VN name> <overlay group>
verbose" BHE ALE 510 20| LH(*,G)E & = U&LICI

<#root>
Border-1#

show ip 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

), 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

1| 0|of| A "show ip mroute <underlay group address> <RP RLOC>" B & AlE
Ct.

<#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 < O0O0OZ0o0<NCX-Hr
1

(
10.47.1.10

232.0. 2. 245

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

Nul 10

RPF nbr 0.0.0.0

ok



Outgoing interface Tist:

G gabi t Ethernet1/0/ 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

Border-12 MSDP SA-Cache|A (S,G)E - d&HL|Ct.

FHRO|M HE|FHAE AAE Border-20d S &LICH Border-2= MSDPE &3&ll HE|FHAE AA

£ Border-10{ Z 1 &LIC} "show ip msdp vrf <VN Name> summary" B & A& 3504 MSDP AHEl
E = & AsLCh

<#root>

Border-1#

show i p nedp 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

"show ip msdp vrf <VN Name> peer <Peer Address> accepted-SAs" B S AFE35}04 Z|0{0]| M =
2tE| SAZ &013HL|C}

<#root>
Border-1#

show i p msdp 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 |P adc

(S,G)& E 24 "show ip mroute vrf <VN Name> <group destination address> verbose" & Al
23t|ct
o -

<ffroot>



Border-1#

show ip 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 < O0OZ0o0<NCX-Ar
1

(*, 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 multicast source

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

232.0. 2. 245

]
<-- 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



Bl = 2| 2HE[0[(S,G)= UL 0l(S,G) & dd=LCt

Border-12 2HE0|(S,G)2| ZotE AHE0|(S,G)E & LICt. "show ip mroute <group
destination address>" BHE At83to F7t HEE & ¢ U&LICh

10.47.1.13, 232.0.2.2452| Null0 OIL2 Zi=3t SHAIE LtE

FHRZ} Rk&|ofl= S,G7t & 74 L|Ct.
&35t LIEFHLCH

o]
L1, 10.47.1.102] IF2! Nullo2

2

=

ZH
=

<#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,
- 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

(
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 gabitEthernet1/0/4, 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

FHRO| 2{g|o] & A{B|0|of M =l £=4I(S,G)

Border/RP= FHRO| PIM(S,G) =212 ELICt. "show ip mroute” BHE ALE510{ HEE JHME
£ Ql&Lict 288 0[]0l A "show ip mroute vrf <VN Name> <overlay group address"E AFS &L
Ct.

<ffroot>
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,

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

<-- Multicast source, true nulticast group

Incoming interface: V1an1025, 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 RLCC

| 0|0l M "show ip mroute <underlay group address>"E A& &FL|CH

<#root>
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,
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



), 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

LHRO| 2L E2|= [} 2} HE|IFHAE Ef ! 2 Al

LHR2 RPEFE| 37 EC|E (et =t WEFHAE ERfEE #4I8 &, 2HE0((S,G)2
OILO| NulloO|=2 2 HE[FHAE EEHJ*'° ‘E'.’;%i}af Ctg 2ol (S,G) &=2 egz LICH.
"show ip mroute <underlay group address>" 2! "show ip mroute vrf <VN Name> <overlay group
address" BHS AISE = JU&Lct

<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,
- 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

(
10.47.1.10

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 | 0, Forward/ Dense, 2d03h/stopped, flags: <-- |Indicates Decapsul ation

2 H24[0]0i M "show ip mroute vrf <VN Name> <overlay group address>"

<#root>

Edge-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,
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), 1w3d/stopped, RP 10.47.6.1, flags: SICI]
Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist:

V1an1025, 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

O|A| LHRO| SPT(Shortest Path Tree)0i| £ 043t 11 PIM(S,G) Z 2l S3ll 2t{aio] & iz o]of

M 3% EE2IE ™elgUCt LHRO| 3/ EEIE ™MiEl6tH (S,G)oil CHE RP OILO] I O[4 LHRO|

Z&E|X| t&LICH RPZ 0|5 3+04 "show ip mroute vrf <VN Name> <overlay group address>" &
HE ASFLICH

<#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

FX <OoOZ0O0<NCX-r
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

(S,G) *+Z=0ll= o 0|4 odz o] OH&EO| =2, HA{E|0|E &35 239.0.0.501 CHEF EEHEIZ =
AStHEIE RPE O|& LHREZ CHA| ZH&3 POP |tea 2 37 E27t WelEu/ch gL A48 E
2Iet S/ E2| 250 Cidt (S,G) *+Z = 045 EAELICE. RPE 0[S 35104 "show ip mroute



<underlay group address>" WHEO 2 AHE|0| 2§ S = QIFLICH.

<#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,
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 <OoOoOZ0O0<NCX-Ar
1

(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:

RP7t 2& OILE M7{Et B2 FHR OILOIME RH&IE AM7{E LIt FHR OILO= LHREH Z & ElL
Cl. FHRZ 0|5 35}+04 "show ip mroute vrf <VN Name> <overlay group address>" H&E AL L
C}.

<tfroot>
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,

< NCX-Hr"
I



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), 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

GOl E&iQl & l(Z3 &0 FFofEX| &)

HEPHAE A4 B HEFHAE £AK7F EBTE S/4M5E 2 ot
7 98 & UALICH Ol Mol ME HEIHAE Aa

U= EXE HEST =0l Z2 13U B

e

FHR(S,G) ‘44

FHRO{| A SISF, LISP, CEF ! RPF7} 25 5 5t1 SHIEX|
database address <IPv4 address>" 232 AF28tL|Ct.

& Q15t24 "show device-tracking

<{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)

SISF= LISPOIM &-&%LICt. "show lisp instance-id <L3 LISP Instance ID> ipv4 database
<IP/32>" BEE A 85tHAI2.

<#root>
Edge-2#

show | isp 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, 1inherited from default locator-set rloc_691blfe4-5264-44c2-bb1b-0903b3eb2c51
Uptime: 5wO0d, 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 0

Edge-2#

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

Prefix
10.47.7.3/32

LISPE= CEFE Z 2223t "show ip cef vif <VN Name> <ip address>" W& A& 75}04
LISPE 7I2I7|X| &t VLANS| CtS EQIX| &QIgtL|CH,

<tfroot>
Edge-2#

show i p cef vrf blue_vn 10.47.7.3

10.47.7.3/32
nexthop 10.47.7.3 V1anl025



!
FH
Ral
m
rr
Ral
1]
ro
]
T
[ul

Orx|%fe 2, RPF7F 2HEZ2 A 712172 e Y AZ A

<{froot>
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

SISF/IPDTO| § &8 &=0| 91204 FHRO|A LISP CiO|E{H|O|A O{Zl0| £&E|X| ke 2 2 CEF
2! RPF7} Border(s )% ZJh2|ZLich HEIFHAE AA T EBHEIE MEHE B2 RPF7F E X E QlF

Ho|AE 7t2|7|22 RPF AI(S,G)7t B/ EEIX| &f&LILCt.
<tfroot>
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

O|E WX|5ledd HEIFHAE AAE IP Directed Broadcast, Flooding, Static SISF/IPDT HI2IE 0|
O| ZEME SHEE = U= F8 ZLAEE FFeLCH

=
LA SF

LICt. FHRO| HE|FHAE AAE Anycast RPO| SHIE2H S8F &= Q=X HAEst= d
7t 27 AFE ol A& LT,

PIMSE2 2 {LIFHAE T3/} OIEH7HK|2 LISP/VXLANE AI25HE SLIFHAE T3] 5 E¢]
| &

X Anycast RP7t GDAOI| CHall SHIEH| FE =R = K] Zlgf L.

<tfroot>
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

PIM Bl X|AE] E{d0o| A E|9=K| &Ql8tL|C}.

<#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_blue_vn_10.47.6. 1"

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

State : UP
Last event : Created (1w4d)

A BtO|
O 1 -

olr

Anycast RPO| CHEH IP 244 7}

<#root>
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

« HE|IFHAE £AI17|7} IGMP MRS M&stE K| &lgtL|ct.
¢ IGMP A5FZO0| EdStER=X] = RIFLICH L2 T8 VN2 IGMP AFEO0| M3 E|X| i 2
SUst VN 8Lt



« IGMP MR AMX|StE & T AEl LE ACL, VLAN ACL, EIREIE ZE ACLO| GAEXK| &lgt
L|C}.

« IGMP MR HX g &QIgtLIC} 7|BEXMoz HE|FHAE £A17|7} IGMPV32! A2 "ip igmp
version 3"0| E&LICt

- "ip =M AX"IL FEEIX| Lt gA=X] =R

LHR PIM (*,G) &2l

LHRO| £4A17| MEYMIHE O PIM DRQIX| & QI8 |C}

« ZME"p WEIFHAE I8 HR|"7F GReEX| =QlgtL|c}.

IGMP MR AtK|5tE & TA4El LE ACL, VLAN ACL, BIREIEl L E ACLO| §i=X| &olgt
L|C}.

IGMP MR &A|5t= &2 CPU K& CoPP(Control-Plane Policing)7t 8= K| & QlgfL|C}.

LHR PIM 3% E2| &2

Eof cHs £ E RPIF Q=R &QIEFLCH

<ttroot>
Edge-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

(*, 239.0.0.5), 1w3d/stopped, RP
10.47.6.1
, flags: S1CI

<-- Anycast RP address

Incoming interface: LISP0.4100, RPF nbr 10.47.1.10
Outgoing interface Tist:
V1an1025, Forward/Sparse-Dense, 1w3d/00:02:36, flags:



Anycast RPO{| CHEF RPF7I 2HIE K| & el LCt.

<#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

MFIB A& - Li|0|E|E2 HE|FHAE(RHHE|0]) AA F &0l

mZ! Mol et F£7F HEE E 2™ "show ip mfib vrif <VN Name> <overlay group address>
O:

<unicast source> verbose" BHE A& = UESLICH.

<#root>
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: 0 pps

MFIB MY - H|O|E|2 HE|FHAE(AHE|0]) 24 & &2

"show ip mroute <underlay group address> <RLOC of FHR>"E A} &3}04 20| 2 & & SLiCh

<{froot>
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,
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

(

10.47.1.13



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 verho

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: 0O pps



MFIB Z T - H[O|E|E HEPHAE(E =3} F)

HE|FHAE EZI0| AA IP 10.47.1.132
Nullo & Al OIE{H|O|A 2 BFREIEL|CE O

o
Il

<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,
- 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 < OoOZ0<NCX-Hr
1

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 Tist:

Nul | O

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

e - Encap helper tunnel flag.

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

| &4 232.0.2.2452 Z{=35tE LHRO| =&
7

=
A

El

I|:|_=|



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 | 0, LISPv4 Decap Flags: RF F NS

CEF: OCE (lisp decap)

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

Edge-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,
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), 1w3d/stopped, RP 10.47.6.1, flags: SICI]



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: HwW

<-- 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 <-- Incoming Interface

VI an1025 Flags: F NS <-- Qutgoing Interface

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

"show ip igmp snooping groups vlan <VLAN>" BHEZ At&5t0{ o{iH ZEJ} HE[FHAE EBiE2



Edge-1#

show i p i gnp snooping groups vlan 1025

Vlan Group Type Version Port List

1025 239.0.0.5 igmp v2 Gi1/0/5

CllolE E2iQl & l(ESHEo| et CHE)
Mroute StEQ|0{ T2 - I0S mroute

st=9lo{ ZZ a2 ME 10S, FMAN RP, FMAN FP, FED #|QI2 AL &tLICE. "show ip mroute
vrf <VN Name> <overlay group address> verbose" 2! "show ip mroute <underlay group address>
verbose" WHE ALE 5104 IOSE TA] &QlghL|ct,

<{froot>
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 <OoOoOZ0O0<NCX-Hr
1

(
*, 239.0.0.5

), 1w3d/stopped, RP 10.47.6.1, flags: S1CI
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:

242 of

<#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:

Nul110, Forward/Dense, 2d06h/stopped, Pkts:0, flags:



Mroute stE90] T2 122! - |IOS MFIB

"show ip mfib vrf <VN Name> <overlay group address> verbose" 2! "show ip mroute <underlay
group address> verbose" S A& 35101 2HHE| 0| & AT 0| MFIBE & IgFLCt.

H{E0|

<{froot>
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

V1an1025 Flags: RF F NS

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

42 o



<tfroot>
Edge-1#

show ip nfib 232.0.2.245 verhbose

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 HwW

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

Nu110, LISPv4 Decap Flags: RF F NS

CEF: OCE (1isp decap)

Pkts: 0/0/0 Rate: 0 pps

(

10.47.1.13,232.0. 2. 245

) Flags: K HwW

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
Nu110, LISPv4 Decap Flags: RF F NS
CEF: OCE (lisp decap)

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

Mroute SIEQ0{ ZT22242 - FMAN RP

M
I
59'1
r
o

FMAN RPE ZAZ& 3524 HA{ VRF ID

<#froot>
Edge-1#

show vrf detail blue_vn | include Id

VRF blue_vn (



VRF Id = 2

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

O ohE oS o2 B30l VRF QEA 72 ASELICH 2BE(0|(*,G)2| REHE HAlste{H
"show platform software ip switch active rO mfib vrf index <VRF Index> group <overlay group
address>/32" BES AL &rLICt

<ffroot>
Edge-1#

show platform 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 1id: Ox6d, Flags: C

OM handTle: 0x348030b738

Qoo S &S HAFSHEAT "show platform software ip switch active rO mfib vrf index 2
group address <overlay group address> <unicast source>" B2 AL EFL|C}.

<#root>
Edge-1#

show pl atform software 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 id: Ox7f, Flags: unknown

OM handle: 0x34803a3800

2 Hzio]*,G)oll CHEt AHE[0((S,G) 2l R 22 AASIEA™ "show platform software ip switch
active r0 mfib group address <underlay group address> <RP address>" @22 AF&grLIC}H

<tfroot>
Edge-1#

show platform software 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 1id: 0x18, Flags: unknown

OM handle: 0x34803b9be8

LHE0|(S,G)oll CHEt 212 0[(S,G) 2l R4S ZHAFSIE{™ "show platform software ip switch
active r0 mfib group address <underlay group address> <RLOC of FHR>" H& 2 At &L}

<#root>
Edge-1#

show platformsoftware 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 id: 0x77, Flags: unknown

OM handTle: 0x348026b988

Mroute SIEQ|0{ T2 222 - FMAN FP

LQHBEI0l(*,G)el &S HAISHEA™ "show platform software ip switch active fO mfib vrf index
<VRF ID> group <overlay group address>" W& AFS & LICH.

<tfroot>
Edge-1#

show pl atform 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 (Ox6d)
Obj 1id: Ox6d, Flags: C

aom id:

100880

, HW handle: (nil) (created)

QHEole| R &2 AAISHE{H "show platform software ip switch active fO mfib vrf index <VRF



ID> group address <overlay group address> <unicast source>" B S AIS&L|C}.

<{froot>
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 id: 0Ox8f, Flags: unknown

aom 1id:

161855

, HW handle: (nil) (created)

L Hzio]*,G)oll CHet AHE[0[(S,G) 2l R =S AAFSIEA™ "show platform software ip switch
active fO mfib group address <underlay group address> <RP address>" W& E AL LICEH

<tfroot>
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 id:

138716

, HW handle: (nil1) (created)

2 Hzi[0](S,G)odl| CHEF AHE01(S,G) 2l RE S AAHSHE{™ "show platform software ip switch
active fO mfib group address <underlay group address> <RLOC of FHR>" H& & At &rLCt.

<{froot>
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 1id: 0x5, Flags: unknown

aom id:

161559

, HW handle: (nil1) (created)

Mroute 3tE901 Z2 320 - FMAN FP O|O|E{H|O|A

FMAN FP Zixl|o] R & ZAAIStEd™ "show platform software object-manager switch active fO
object <object ID> parents" B2 AL &FLICH.

ol& £0d, 2Helolel R EHE HASIEH(*,G)

<ffroot>
Edge-1#

show pl at form 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

2Heole| REEE HASHEIH(S,G)

<tfroot>
Edge-1#

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

mliste IF(Incoming Interface)2+ OIL(Outgoing Interface List)2] Z& S 2 mroute| A CHE

object2 FEELICH mliste| & 42 HAIStE{™ "show platform software mlist switch active fO
index <index>" BWHZ AFSELICH

<#root>
Edge-1#

show platform 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 OBJ_ADJACENCY NS, F Vl1anl025

<-- Qutgoing Interface for (S, QG

<#root>
Edge-1#

show platformsoftware mist switch active fO i ndex 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 Vlanl025

<-- Incomng Interface for (S, QG

Mroute SIEQ|od ZT2a242 - FED

QHzio|e] & HE HASHE{H™ "show platform software fed switch active ip mfib vrf <VN Name>



<overlay group address> <Unicast Source>" B & A EHLICH

<{froot>
Edge-1#

show platformsoftware fed switch active ip nfib vrf blue_vn 239.0.0.5 10.47.7.3

MuTlticast (S5,G) Information
VRF : 2

Source Address : 10.47.7.3
HTM Handler : 0x7f0efe53a638
SI Handler : 0x7f0Oefe50ec68
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 )

HE01(S,G) 8l R &S AAHSHE{™ "show platform software fed switch active ip mfib
<underlay group address> <RLOC of FHR>" B&d& Al &fL|Ct.

<ttroot>
Edge-1#

show platform software fed switch active ip nfib 232.0.2.245 10.47.1.13

Multicast (S,G) Information

VRF : O

Source Address : 10.47.1.13

HTM Handler : Ox7f0efe512408
SI Handler : Ox7f0Oefe5158f8

DI Handler :

Ox7f Oef e525538

REP RI handler : O0x7fOefe52cal8

Flags :

Packet count : O

State : 4

RPF :
GigabitEthernetl/0/2 A
OIF :

LISPO LISP Decap F NS



GigabitEthernetl/0/2 A

CtE2o 2, 20| & AHa[0l(S,G) Z 5o CHaH Di(Destination Index)& A3 & LICt. "show
platform hardware fed switch active fwd-asic abstraction print-resource-handle <DI Handler> 1" &
HE AEE = JU&LcH

2 HE|0[(S,G)

<#root>
Edge-1#
show pl atform hardware fed switch active fwd-asic abs print-resource-handl e 0x7f 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 OO 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 | GWP Snoopi ng

cmi = 0x0

rcp_pmap = 0x0
al_rsc_cmi

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

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

o
1 oo

O OO oo

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

o
1 oo

O OO oo




142 01(S,G)

<{froot>
Edge-1#

show pl atform hardware fed switch active fwd-asic abs print-resource-handl e Ox7f Oef 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
CcpuQNuml
cpuQNum2 =
npulndex =
stripSeg =
copySeg = 0
Detailed Resource Information (ASIC_INSTANCE# 1)

nn
nmn oo

O OO OO0

Destination index = 0x5284
pmap = 0x00000000 0x00000000
cmi = 0x0

rcp_pmap = 0x0

al_rsc_cmi

CPU Map Index (CMI) [0]
ctilLoO 0

ctilLol
ctiLo2 =
cpuQNumO
CcpuQNuml
cpuQNum2 =
npulndex =
stripSeg =
copySeg = 0

nn
nmn oo

O OO OO
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