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STAY1I—F AT FBIRCOVTHALET.
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ROEBICEIZHMBI BB N HERENET,

« AR —%Y N7 ORNIIL(IP)ERE
- O7—Z/DZE7°0 8 3JL(LISP)
* Protocol Independent Multicast(PIM) A/N\—AE— R

Ed e R D S S

« Cisco I0S® XE 17.10.1_E£®C9000v
« Cisco Catalyst Center/\—> 32/2.3.5.3

CORFIXNDODEBERE. BEOSAREILHDFNAARAICETVTEREhELE, COR
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+ C9600
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EBRAFANEEESIKCEZERLE T, RUDFHP., COXZ2TIUNOSRERZE
ERALTVERT,

E TZYRTA—L(fed) AN RIEBZFEN HYET, IV RIE, Tshow
platform fed <active|standby>1 & Mshow platform fed switch <active|standby>1 T, (C

BYWET, BICRENATVRIBXABITERVWEERE., NUTFTUREZHELTSEE
W,

hARO>



RLOC: 10.47.1.10
Multicast IP: 10.47.6.6
Anycast RP: 10.46.6.1

Gi1/0/3

Gi1/0/1
RLOC: 10.47.1.12

Multicast IP: 10.47.6.4 % Gi1/0/2

Gi1/0/4

10.47.7.2

Network Topology

CORRODTRE, ROKSICKEY KT,

Gitl/o/2 RLOC: 10.47.1.11
Multicast IP: 10.47.6.7

Anycast RP: 10.46.6.1

Gi1/0/3
Gi1/o/4

Gi1/on

. RLOC: 10.47.1.13
ai/os2 % Multicast IP: 10.47.6.3

Gi1/0/4

@

10.47.7.3

« 10.47.10&£10.47.1.11&F. REZRY T —2(VN)/VRFRA D 2E& O & O Multicast
Source Discovery Protocol(MSDP) % £ /| 9 % Anycast Rendezvous Point(RP)& L T

EHETAIOT—MREATY,

¢ 10.47.1.12&£1047113&k 777 Vv oTvS /—R

« 104772 YILFF ¥ ARNEERTT
.« 104773 TILFF ¥ ANSE

¢ 239 111K NFF ¥ ANTIN—T8%ET RL A(GDA)TT,

A2 74F1L—>3>

Cisco Catalyst Center2fEFIL T, SDA7 77Uy V& F7F) MERET7OEDa Y

TJI2ZmRELTVET,

c L7VT—=23>v0REFAY RIVRLTVT—23 Y
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ALEIZ—F v ABRRP

Catalyst Center? S DEREN EFBICITON IR, FNAAZEDHEETIHREICEWVLS D

APOEIZIAVHFEEATVET,

777UV OLTY(10.47.1.12)DRE



ip multicast-routing vrf blue_vn

ip multicast vrf blue_vn multipath

|

interface LISP0.4100

vrf forwarding blue_vn

ip pim sparse-mode

end

!

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.4 255.255.255.255

ip pim sparse-mode

end

!

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

interface V1an1025

description Configured from Cisco DNA-Center
mac-address 0000.0c9f.fb87

vrf forwarding blue_vn

ip address 10.47.7.1 255.255.255.0

ip helper-address 10.47.9.9

no ip redirects

ip pim passive

ip route-cache same-interface

ip igmp version 3

ip igmp explicit-tracking

no lisp mobility Tiveness test

Tisp mobility blue-IPV4

end

!

ip access-1list standard ASM_ACL_IPV4_blue_vn_10.47.6.1
10 permit 239.0.0.0 0.255.255.255

777 UYOILTYT(10471.13)DERE

ip multicast-routing vrf blue_vn

ip multicast vrf blue_vn multipath

|

interface LISP0.4100

vrf forwarding blue_vn

ip pim sparse-mode

end

!

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.4 255.255.255.255

ip pim sparse-mode

end

!

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

interface V1anl025



description Configured from Cisco DNA-Center
mac-address 0000.0c9f.fb87

vrf forwarding blue_vn

ip address 10.47.7.1 255.255.255.0

ip helper-address 10.47.9.9

no ip redirects

ip pim passive

ip route-cache same-interface

ip igmp version 3

ip igmp explicit-tracking

no lisp mobility Tiveness test

Tisp mobility blue-IPV4

end

!

ip access-1list standard ASM_ACL_IPV4_blue_vn_10.47.6.1
10 permit 239.0.0.0 0.255.255.255

04— k& hiBorde/ T=—F ¥ A RRP(10.47.1.10) D& E

router bgp 69420

address-family ipv4 vrf blue_vn

aggregate-address 10.47.6.0 255.255.255.0 summary-only
|

router lisp

site site_uci

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

ip multicast-routing vrf blue_vn

ip multicast vrf blue_vn multipath

|

interface LISP0.4100

vrf forwarding blue_vn

ip pim sparse-mode

end

!

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.1 255.255.255.255

ip pim sparse-mode

end

!

interface Loopback4600

vrf forwarding blue_vn

ip address 10.47.6.6 255.255.255.255

ip pim sparse-mode

end

!

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 access-list standard ASM_ACL_IPV4_blue_vn_10.47.6.1
10 permit 239.0.0.0 0.255.255.255

|

ip msdp vrf blue_vn peer 10.47.6.7 connect-source Loopback4600
ip msdp vrf blue_vn cache-sa-state

ip msdp vrf blue_vn originator-id Loopback4600



104 — b & hui=Border/Anycast RP(10.47.1.11) D E&E

router bgp 69420

address-family ipv4 vrf blue_vn

aggregate-address 10.47.6.0 255.255.255.0 summary-only
|

router lisp

site site_uci

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

ip multicast-routing vrf blue_vn

ip multicast vrf blue_vn multipath

|

interface LISP0.4100

vrf forwarding blue_vn

ip pim sparse-mode

end

!

interface Loopback4100

vrf forwarding blue_vn

ip address 10.47.6.1 255.255.255.255

ip pim sparse-mode

end

!

interface Loopback4600

vrf forwarding blue_vn

ip address 10.47.6.7 255.255.255.255

ip pim sparse-mode

end

!

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 access-Tist standard ASM_ACL_IPV4_blue_vn_10.47.6.1
10 permit 239.0.0.0 0.255.255.255

|

ip msdp vrf blue_vn peer 10.47.6.6 connect-source Loopback4600
ip msdp vrf blue_vn cache-sa-state

ip msdp vrf blue_vn originator-id Loopback4600

O O—I)L7L—> O&sE

RIZ. Internet Group Membership Protocol(IGMP) & PIMZREFRL £,

NIULFF v ARZEAUNFIGMPAYN—2 Y TLR—BNZIEEFE

RILFF ¥ ARNZER(1047.73), NAFFYARNRNT T4V VDOZREBEICREOLIHBC
EBRTIEHIC, IGMPAYN—=2Y TLAR—BMNMR)E 2 IFIGMP JoinZIEELE T

Embedded Packet Capture ( EPC ; #i&AK/NT Y REY T F ¥ ) ZFREL T, IGMP
MRAZEENTWVWD L ERRTEET,



<#root>
Edge-2#

nonitor capture 1 interface G gabitEthernet1/0/5 IN

Edge-2#

nonitor capture 1 match any

Edge-2#

noni tor capture 1 buffer size 10

Edge-2#

moni tor capture 1 start

Edge-2#

nonitor capture 1 stop

Edge-1#

show monitor capture 1 buff display-filter ignmp brief

Starting the packet display ........ Press Ctrl + Shift + 6 to exi
145 63.730527 10.47.7.4 -> 239.1.1.1 IGMPv2 60 Membership Report group 239.1.1.1

RIZ, FabricEdge (FE ; 777V v 0TI v o)A, YILFFYANEZETSHVLAND
PIMIEEIL—R(DR)THBDEEBALET, chlid. SARKY FIL—R(LHR)E LI
FhEFT, IY > KR Tshow ip pim vrf <VN Name> interface vlan <vlan> detail | include
PIMDRON> RZFEAL XTI,

<{froot>
Edge-2#

show ip pimvrf blue_vn interface vlan 1025 detail | i PIMDR

PIM DR: 10.47.7.1 (this system)

N> R Tshow ip igmp vrf <VN Name> snooping groups Zf#RAL T, IGMPAX—E>
INIGMP MREZEY VT v 7Lkl 2B LET,

<ttroot>



Edge-1#

show i p ignp vrf blue_vn snoopi ng groups

Vlan Group Type Version Port List

1025 239.255.255.254 igmp v2 Gil/0/5

PIMAN—AE—REBYU—0OER

ZOEY X N EODRTH BEdge-2ld. T=—F ¥ A RRPIZ(*,G) PIM JoinE%EL &
T, IZ—F Y ARRPF RLANLISPY Y 7F ¥ v 1 THRENGEVWES, LISP
EIDEESR 7O EANLISPYY 7ERZ N H—LETF, IV KR"show lisp instance-id
<LISP L3 IID> ipv4/ipv6 eid-watch | RLOC® Bt |

<#root>
Edge-2#

show |isp instance-id 4100 ipv4 eid-watch | begin RLOC

LISP IPv4 EID Watches for Table (RLOC mapping in vrf blue_vn IPv4) IID (4100), 1 watch entries
Watch entries for prefix 10.47.6.1/32

10.47.6.1

nmul ti cast

Edge-2#

show | isp instance-id 4100 i pv4 map-cache 10.47.6.1

LISP IPv4 Mapping Cache for LISP 0 EID-table vrf blue_vn (IID 4100), 1 entries
10.47.6.1/32, uptime: 9wld, expires: 20:19:57, via map-reply, complete

Sources: map-reply

State: complete, last modified: 9wld, map-source: 10.47.1.10

Active, Packets out: 577721(21849998 bytes), counters are not accurate (~ 00:00:12 ago)
Locator Uptime State Pri/Wgt Encap-IID

10.47.1.10

9wld up 10/10 -

Last up-down state change: 1wld, state change count: 3

Last route reachability change: 9wld, state change count: 1
Last priority / weight change: never/never

RLOC-probing loc-status algorithm:

Last RLOC-probe sent: 1wld (rtt 272ms)

10.47.1.11

9wld up 10/10 -



Last up-down state change: 9wld, state change count: 1

Last route reachability change: 9wld, state change count: 1
Last priority / weight change: never/never

RLOC-probing loc-status algorithm:

Last RLOC-probe sent: 1wld (rtt 602ms)

Edge-2#

show i p 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 lookups across tables
MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base

1< > R Tshow ip mroute vrf <VN Name> <multicast group>, ZfEfH L T, Edge-2®
CGIVNUZKRIELET

<ttroot>
Edge-2#

show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 4d05h/00:02:12, RP

X <OoOoZ0O0<NCX-Hr
1

10.47.6.1
, flags: SC

<-- Anycast RP | P address 10.47.6.1



Incoming interface: LISP0.4100, RPF nbr

10.47.1.10 <-- Reverse Path Forwardi ng (RPF) neighbor to get to the Anycast RP I P

Outgoing interface Tist:
VI an1025
, Forward/Sparse-Dense, 4d05h/00:02:12, flags:

<-- Qutgoing interface list (AOL) is populated via PIMJoin or |GW Menbership Report

F—N—L 14 DPIMZR A /N—

L—F 142905 —2RLOC)ICE 2 TRE N, LISPA >V R—7 T4 AENL TEETEE
ZRPFEZA/N—I&E. VRFINICPIMZRA/N—& L TEMENET,

RDRAIFEBLTLSEZ W,

* PIM (*,G) JONZEETRLEOICEAETNBRPFFI Y U TR., 20BOBAMHRA
AN —TPIMRAN—ERDF M)A —ENhEF, 20BPIM JoinX ¥ E—IAEEFE
ngEWe, RAN—RBREALTINLET,

* PIMHelloX Y £—2 ESDAF—/N—L A TEFET B VIS, PIMEXRET S
RLOCHRAN—BEZATHICHERTDIHLEN B KT

<#root>
Edge-2#

show i p pi mvrf bl ue_vn nei ghbor

PIM Neighbor Table

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - GenID Capable,

L - DR Load-balancing Capable

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode

10.47.1.10 LISP0.4100 4d23h/00:01:37 v2 0 /

IT-—F+ AMRPRK*G)Z/ERK
Edge-2#* 5 25 L #=PIM (*,G)SMIZE 3 W T, Border-1idEdge-2MRLOCIZ [ 1+ TOIL%
*G)EERLET

<#root>

Border-1#



show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 4d23h/00:02:48, RP 10.47.6.1, flags: S

Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface Tist:

X < OoOoZ0O0<NCX-Hr
I

LI SPO. 4100

10.47.1.13
, Forward/Sparse, 4d23h/00:02:33, flags:

<-- RLOC of Edge-2

RILFF¥ARNY—ARF

NILFF ¥ ARNEETI047T2FRILFF Y ANNT 714V U RZEEL, ZhHEdge-
MUZAV)ETF, Edge-1&/NT Y NZECPUIC/N ML T(S,G)AT— &R L. Edge-1ik
EERZEI_—F Y AMRPICEELET,

<#root>
Edge-1#

nmonitor capture 1 interface G gabitEthernet1/0/4 IN

Edge-1#

nonitor capture 1 match any

Edge-1#

nonitor capture 1 buffer size 10



Edge-1#

nonitor capture 1 start

Edge-1#

nonitor capture 1 stop

Edge-1#

show nonitor capture 1 buffer brief

Starting the packet display

1 0.000000 10.47.7.2 ->
2 0.355071 10.47.7.3 ->
3 1.096757 10.47.7.3 ->
4 1.102425 10.47.7.3 ->

Border-1A'PIMERICL > TNILFF Y ANNT Y N &R

239.
239.
239.
239.

CMP 98 Echo
CMP 98 Echo
CMP 98 Echo
CMP 98 Echo

(ping)
(ping)
(ping)
(ping)

Press Ctrl + Shift + 6 to exit

request id=0x0007,
request id=0x0007,
request id=0x0007,
request id=0x0007,

BL. ChZMSDPEHTBorder-2IC 7 RNZAALET

<ttroot>

Border-1#

show ip nroute vrf blue_vn 239.1.1.1 10.47.7.2

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

X <OoOZ0O0<NCX-Hr
I

- 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
(10.47.7.2, 239.1.1.1), 00:02:26/00:00:34, flags: T

A <-- Aflag indicates that this is a candidate for

Incoming interface: LISP0.4100, RPF nbr 10.47.1.12

Outgoing interface Tist:

MSDP adverti senent

LISP0.4100, 10.47.1.13, Forward/Sparse, 00:02:26/00:02:36, flags:

seq=107/27392,
seq=107/27392,
seq=108/27648,
seq=108/27648,

ttl1=5
ttl1=5
ttl1=5
ttl1=5

£9% & . Border-11&(S,G) & H



MSDPY — A7 RNZA XX K~

1< > R Tshow ip msdp vrf <VN name> sa-cachey ZHAL T, REXTOFT VT4 7+
YY1 &RRLET, MSDPET 2R RTBDICIE. show ip msdp vrf <VN name>
summaryy; AN REFEHATEERT

<#root>
Border-1#

show i p nedp vrf blue_vn sa-cache

MSDP Source-Active Cache - 1 entries
(10.47.7.2, 239.1.1.1), RP 10.47.6.7, BGP/AS 23456, 00:00:34/00:05:25, Peer 10.47.6.7

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

1wld 0 1

Border-2l&, MSDP7 77> A%/ L TBorder-1H 5(S,G)E#H % ZEL £9, Border-24A"
Edge-2/4* SPIM (*,G) &%z Z{EL =154, Border-2(&(S,G) L N &Z{ER L. Edge-2M
RLOCZ T (*,G)HN SLISPOILZ#HMAL £J, ZERAEL T, MSDPSAT> NUE
CONBEETEIHERICOK, YILFEYANIL—FT 12 TBEBR—AMRIB)ICA VAN
—ILEnNET,

<#root>
Border-2#

show i p nsdp vrf blue_vn sa-cache

MSDP Source-Active Cache - 1 entries
(10.47.7.2, 239.1.1.1), RP 10.47.6.6, BGP/AS 23456, 00:13:59/00:03:28, Peer 10.47.6.6

Border-2#

show ip nmroute vrf blue_vn 239.1.1.1



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

(*, 239.1.1.1), 00:21:04/00:00:06, RP 10.47.6.1, flags: SP

Incoming interface: Null, RPF nbr 0.0.0.0

X <O Z0O0<NCX-Ar
1

Qutgoing interface list: Null <-- Indicates no PIM(*, G Join received, if there was an O L, ther

Border-11&i:157810.47.7.2I1C @ 7 TPIM(S,G)JoinZEFE L, NILFFYARNKNT 71V
HEXAT1TICBIERTET, Chicky). Edge-1(S,G)OILET Y 7F— R TEE
3—

<#root>
Edge-1#

show ip nroute vrf blue_vn 239.1.1.1 10.47.7.3

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

(10.47.7.2, 239.1.1.1), 01:19:57/00:02:29, flags: FT



Incoming interface:
VI an1025
, RPF nbr 0.0.0.0

<-- Multicast source 10.47.7.2 is in VLAN 1025

Outgoing interface Tist:
LISP0.4100,

10.47.1.10
, Forward/Sparse, 01:19:55/00:02:30, flags:

<-- RLOC of Border-1

10.47.7.27 52391 1ANDINFEFYARNRNT 74 v Ok, IZF ¥ AMVXLANA T &
JLEIZ & 2 T10.47.6.6(Border-1) A S EriEE NE T, Border-1EVXLANKRZ 714 Y DA
7L E BB L. Edge-2(10.47113)BA7EI{LLET,

<#root>
Border-1#

show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 5d01h/00:03:14, RP 10.47.6.1, flags: S

Incoming interface: Null, RPF nbr 0.0.0.0

Outgoing interface Tist:

LISP0.4100, 10.47.1.13, Forward/Sparse, 5d01h/00:02:54, flags:

(
10.47.7.2

, 239.1.1.1), 00:02:28/00:00:30, flags: MT



<-- Uni cast Source

Incoming interface: LISP0.4100, RPF nbr
10.47.1.12

<-- RPF nei ghbor to get to the source (Edge-1)

Outgoing interface Tist:
LISP0.4100,

10.47.1. 13
, Forward/Sparse, 00:02:28/00:03:14, flags:

<-- RLOCC of Edge-2

RENAYU—SPT)AY h7x—/N—

SARNKY FI—R(LHR)Edge-2l&., (*,G)YVI—ICR>TIILFFYANNTY N EF
Ed3E. SPTHY hA—/N—%ZTL. PIMS,G)BM%EEdge-1lICEELELS>ELET

o

<tfroot>
Edge-2#

show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 4d23h/stopped, RP 10.47.6.1, flags: SIC

Incoming interface: LISP0.4100, RPF nbr 10.47.1.10

Outgoing interface Tist:

X < OoOZ0<NCX-Hr
I

VI an1025



, Forward/Sparse-Dense, 4d23h/00:02:40, flags:

<-- LHR creates the O L because of receipt of an IGW MR

(

10.47.7.2

, 239.1.1.1), 00:00:02/00:02:57, flags: IT

<-- Unicast Source

Incoming interface: LISP0.4100, RPF nbr
10.47.1.12

<-- RPF neighbor to get to 10.47.7.2, which is Edge-1 RLCC

Outgoing interface Tist:

VI an1025

, Forward/Sparse-Dense, 00:00:02/00:02:57, flags:

<-- Multicast traffic is forwarded i nto VLAN 1025, where 10.47.7.3 is

FHR(Edge-1)id. Edge-2®RLOCIZE#EMA >(S,C) 5%

<ttroot>
Edge-1#

show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 5d0lh/stopped, RP 10.47.6.1, flags: SCF

Incoming interface: LISP0.4100, RPF nbr 10.47.1.10

X <OoOZ0O0<NCX-Hr
I



Outgoing interface Tist:
V1an1025, Forward/Sparse-Dense, 5d01h/00:01:40, flags:

(
10.47.7.2
, 239.1.1.1), 01:53:06/00:02:42, flags: FT

<-- Unicast Source

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

10.47.1. 13
, Forward/Sparse, 00:14:22/00:03:07, flags:

<-- Edge-2's RLOC

T—B7L—8EE(77Y N7 —LICEKELEV )

RILFEFYARNOREAPZGANNZ 71V U 2EZEIZ02HTRIREIEL TR
 EERTERBBENFEASNE T, cOEI>3IDTR, NAFFYARNY—RENXI
FFRYANZEAOWRAICKEZEXZARMENHIFEORIAZHROIC, N—RII
T7OZX20ICERLEVEEILCODVWTHALET,

Y — Al #REE

RILFFYARNY—AEFHRDERBEN (S, G)ZRIAETDICIEF. A Y FiRrEEF1
T 1 B4BE(SISF), LISP, Cisco Express Forwarding(CEF), RPFDIJEIZHIEL £9,

NILFF¥ARNY—ARSISFIPTINA AR Y FJ(IPDTRICFETHIHEN HYE
T, Chlcky), BV DLISP, CEF, TLU THEEMWICIERPFIEBEHENET,

1Y > R Tshow device-tracking database address <IP address>, ZfERT5 &, YILF
FYANEEBRICEMBIPDTIONUNF BB CEZHRTERT,

<tfroot>
Edge-1#

show devi ce-tracki ng dat abase address 10.47.7.2

Codes: L - Local, S - Static, ND - Neighbor Discovery, ARP - Address Resolution Protocol, DH4 - I
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 prlvl age state Time Teft
DH4 10.47.7.2 5254.0012.521d Gil/0/4 1025 0024 163s REACHABLE 81 s try 0(842¢



RIZ, FHREDLISPF—ZAXR—AIICIYLFFYARNY—AOI NN HBD & ZHERR
LE3, OV R Tshow lisp instance-id <LISP L3 IID> ipv4 database ip address/32, %
FRALET,

<tfroot>
Edge-1#

show i sp instance-id 4100 i pv4 database 10.47.7.2/32

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-I
Uptime: 1w2d, Last-change: 1w2d

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 1w2d Yes O

10.47.1.11 1w2d Yes O

Edge-1#

show ip lisp instance-id 4100 forwarding eid | ocal 10.47.7.2

Prefix
10.47.7.2/32

CEFIELISPIZETSWVWTIV MU ZERLE T, CEFFLISPTRAZ</32RARNIV N %
EBLET,

<#froot>
Edge-1#

show i p cef vrf blue_vn 10.47.7.2

10.47.7.2/32
nexthop 10.47.7.2 V1anl025

RIC, RPFIFCEFASIREL RS

<tfroot>



Edge-1#

show i p rpf vrf blue_vn 10.47.7.2

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

10.47.7.2

) - directly connected
RPF route/mask: 10.47.7.2/32
RPF type:

uni cast (lisp)

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

SISF/IPDTICEMABEI> NUFBWVWIEBEE., FHRTLISPF—2ZXR—ANDI Y EIHF1Th
hd, TORRE, BRAEEICEFBLVPRPFARELET, VILFFYAREERHN N
ST74VIEREETEIEHEES. RPFRAVRMNELLKBVWA U R—T I/ A%EL, TO
ERRPFEENREL, (SGQREKENEFHA,

<tfroot>
Edge-1#

show devi ce-tracki ng dat abase address 10.47.7.2

Codes: L - Local, S - Static, ND - Neighbor Discovery, ARP - Address Resolution Protocol, DH4 - I
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-1#

show i sp instance-id 4100 i pv4 database 10.47.7.2/32

% No database-mapping entry for 10.47.7.2/32.

Edge-1#

show i p cef vrf blue_vn 10.47.7.2

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 interfac



nexthop 10.47.1.11

LI SPO. 4100 <-- Result of a LISP Negative Map-Reply,

Edge-1#

show i p rpf vrf blue_vn 10.47.7.2

RPF information for (10.47.7.2)
RPF interface:

LI SPO. 4100

RPF neighbor: ? (

10.47.1.11

)

RPF route/mask: 10.47.7.2/32

RPF type: unicast

Doing distance-preferred lookups across tables
MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base

so the LISP interface is now the RPF interfac

ChEBSIZE, YILFFYAREBREFALY MRAMNELTRVWET, 1LY
RRARTR, IPEALYRNTO—RFYAN, 7SV F42T, RARFA4VY
SISFIPDTINA >V F AV TICE > T DRBEZHRRTEER T,

YV — A&

PIMEREIZF+AMNNTYN70O0-THY, OIZF ¥ ARNTY MERKIC
LISP/IVXLANZERLET. FHRIYILFEFYARNY—RAZIZ—F ¥+ AMRPIZELL
BRTEDCLERATZIEDIC, WKOIPDBEFIVINHYUET,

F£F9, I”-—F v ANRPHAGDARICIELLEE

<ttroot>
Edge-1#

show ip pimvrf blue_vn rp 239.1.1.1

ThTVWBREZ®|RALET,

Group: 239.1.1.1, RP: 10.47.6.1, uptime 5d22h, expires never

PMLZAZ R ZIIATERENRTVWD L ZHEELE T,

<tfroot>



Edge-1#

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.

Source :

10.47.6.4 <-- This is from"ip pimvrf blue_vn register-source Loopback4100"

State : UP
Last event : Created (1w2d)

I=—F ¥ AMRPADIPEE AR O HERR

<ttroot>
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

<-- RLOC of Border-1

nexthop
10.47.1.11
LISP0.4100

<-- RLOC of Border-2

Edge-1#

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 10.47.6.4

Success rate is 100 percent (5/5), round-trip min/avg/max = 257/275/294 ms



ZEA 0w

s IILFFYANZSEAMANIGMP MREEEL TWVWAZEEERLET,

¢ IGMPAX—EVINFEMICHE>TVWRZEEZERELET., L2OKDVNIE,
IGMPAX—E>INFBEMICHE > TVEVE—OUNZA T TY

« IGMP MR%Z ROY 795 &57%R—KNACL, VLANACL, JL—F Y RR—KNACLH
RETATVWEVWZEZHERLET,

« IGMP MRON—2 3V ZHRLET, YILFF Y ANOZEENIGMPVIDEE I
. 7 A NTIGMPV2TH V), Tip igmp version 35 A"RHETT,

« Tipoptiondrops AREETNTVWEVWCEZHRALET

LHR PIM(*,G) DL

« LHRA'ZERAY 7Y NEI A NOPIMDRTH2 L 2BELET

« Tip multicast group-ranges A"BREE N TV EVZ EZHRELET

« IGMP MR%Z ROY 7§25 &5 R—BNACL, VLANACL, JL—F Y RAR—KNACLY
MEENTVWEVWCEZHERELET,

- BUWCPUEIRIOY RO—LTL—2KUS >4 (CoPP)IC & 2 TIGMP MRA KO
V7ENTVERVWZ L ZBEELET,

LHR PIM£EY 1) — DG

RPAINLFF Y+ ARNTIN—TICREENTVD L ZHBELET

<tfroot>
Edge-2#

show ip nroute vrf blue_vn 239.1.1.1

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

(*, 239.1.1.1), 6d01h/stopped,



RP 10.47.6.1

, flags: SCF

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

V1an1025, Forward/Sparse-Dense, 6d01h/00:01:34, flags:

I=-—F v+ ARNRPAMORPFAELWVWC EZHERLET,

<#froot>
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
nexthop 10.47.1.11 LISP0.4100

Edge-2#

show i p 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 lookups across tables
MuTlticast Multipath enabled.

RPF topology: ipv4 multicast base

MFIBERIE : RERIDRAE

NTY REEEIZDODVTOEMNBEHRZREBTSICIE. OY R Tshow ip mfib vrf <VN
Name> <multicast group> <unicast source> verbose; Zf#ERAL £

<{froot>
Edge-1#

show ip nfib vrf blue_vn 239.1.1.1 10.47.7.2 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 bTlue_vn

(10.47.7.2,239.1.1.1) Flags: K Hw DDE

0x42 OIF-IC count: 0, OIF-A count: 1

SW Forwarding: 0/0/0/0, Other: 272/272/0

HW Forwarding: 7431223059161284608/0/0/0, Other: 0/0/0

V1an1025 Flags: RA A MA NS

LISP0.4100,

10.47.1.13
Flags: RF F NS

<-- RLOCC of Edge-2

CEF: Adjacency with MAC. 4500000000004000001164770A2F010D0A2F010C000012B5000000000840000000100400

Pkts: 0/0/0 Rate: 0 pps

Edge-1#

show adj acency |isp0. 4100

Protocol Interface Address
IP LISP0.4100 10.47.1.10(23)
IP LISP0.4100 10.47.1.11(27)
IP LISP0.4100

10.47.1.13
(8
Edge-2#

show adj acency |isp0.4100 10.47.1.13 detail

Protocol Interface Address
IP LISP0.4100

10.47.1.13

®

0 packets, 0 bytes

epoch 0

sourced in sev-epoch 14

Encap length 50
4500000000004000001164770A2F010D
0A2F010C000012B50000000008400000
00100400BA25CDF4AD3852540017FE73
0000

L2 destination address byte offset 0



L2 destination address byte length 0
Link-type after encap: ip

LISP

Next chain element:

I P adj out of G gabitEthernetl1l/0/1

, addr 10.47.1.6

EPCEEALT. YILFFTARNNTY NOVXLANO 7L L ERIICEET

<ttroot>

Edge-1#monitor capture 1 interface GigabitEthernetl/0/4 IN
Edge-1#monitor capture 1 interface GigabitEthernetl/0/1 OUT
Edge-1#monitor capture 1 match any

Edge-1#monitor capture 1 buffer size 10

Edge-1#monitor capture 1 1limit pps 1000

Edge-1#monitor capture 1 start

Edge-1#monitor capture 1 stop

Edge-1#

show nonitor capture 1 buffer brief

Starting the packet display ........ Press Ctrl + Shift + 6 to exit
1 0.000000 10.47.7.2 -> 239.1.1.1 ICMP 98 Echo (ping) request id=0x0008, seq=28213/13678,

ttl=5 <-- Packet as it ingresses the FHR, TTL is 5

2 0.014254 10.47.7.2 -> 239.1.1.1 ICMP 148 Echo (ping) request id=0x0008, seq=28213/13678,

ttl=4 <-- Packet as it leaves the FHR, TTL is 4 as is it decrenented

MFIBE¥ziE : ZERIDOHERR

ToORA—LAZRYRND—D, IZF ¥ ANIL—FT1 202 FEALT, CONTY N%E
Edge-1A*SEdge-2lc)L—F 1 > JLET,

<#root>
Edge-2#

show ip nroute vrf blue_vn 239.1.1.1 10.47.7.2

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

(
10.47.7.2
239.1.1.1

), 00:01:39/00:01:20, flags: IT
Incoming interface: LISP0.4100, RPF nbr

10.47.1.12

Outgoing interface Tist:

VI an1025

, Forward/Sparse-Dense, 00:01:39/00:02:45, flags:

Y > R Tshow ip mfib vif <VN Name> <group address> <unicast source> counters_ %
FRATR E., N—RIUITHEENAIEZOENEMLET

<#froot>
Edge-2#

show ip nfib vrf blue_vn 239.1.1.1 counters

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

12 routes, 7 (*,G)s, 4 (*,G/m)s

Group: 239.1.1.1

RP-tree,

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

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

Source: 10.47.7.2,

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

HW Forwarding:

6118996613340856320



/0/0/0, Other: 0/0/0
Totals - Source count: 1, Packet count:

6118996613340856320

Edge-2#

show i p ignp snooping groups vlian 1025 239.1.1.1

Vlan Group Type Version Port List

1025 239.1.1.1 igmp v2 Gil/0/4

HARLFEYARNADR2Z2FEALT, ILVLFFYARNT T4V IONFRIILFFYR
RZERAICEGTLHRA SEFENLEAESH ZRIATEETET, IV R Tshow
controllers ethernet-controller <interface> | include Multicast|Transmity Z3£{TL X3,

<#root>

Edge-2#
show controll ers ethernet-controller g1/0/4 | include Milticast|Transnit
Transm t

GigabitEthernetl/0/5 Receive

426729240 Total bytes 100803109 Total bytes
5732 Unicast frames 949355 Unicast frames
5732 Unicast bytes 93563018 Unicast bytes
4388433

Multicast frames 32346 Multicast frames
4388433

Multicast bytes 7236178 Multicast bytes
<snip>

Edge-2#

show controll ers ethernet-controller g1/0/5 | include |Milticast|Transmt
Transm t

GigabitEthernetl/0/5 Receive



426742895 Total bytes 100813570 Total bytes

5733 Unicast frames 949456 Unicast frames
5733 Unicast bytes 93573016 Unicast bytes
4388569

Multicast frames 32348 Multicast frames
4388569

Multicast bytes 7236641 Multicast bytes

LHRA' SIEFENBNLFFYANNT T4V O ZRIATRES1DODHER. IIILTFF
YARZEACIRNUTEPCZRITIRDETT,

<#root>

Edge-2#

show nonitor capture 1 buffer brief

Starting the packet display ........ Press Ctrl + Shift + 6 to exit

1 0.168401 10.47.7.2 -> 239.1.1.1 ICMP 106 Echo (ping) request id=0x0008, seq=35903/16268, ttl1=3
2 0.969138 10.47.7.2 -> 239.1.1.1 ICMP 106 Echo (ping) request id=0x0008, seq=35904/16524, ttl=3

TF—RTL—"0ORBRIE(TZYRTF—ALICEK>TERY)
x9)
(S,G)EM - CPU/N> RN A

FHRA'(S,GYREZMER TR HIC, YLFFTARNY—ADLSEFENRZVKDI2HDY
LFF¥AMNTY ME, MFIBIZ& 2 TREBENBCPUIC/N RENET, YILFF T
ARNNT Y NEFEDF 1 — "CPU_Q_MCAST_DATA, ICEEEh&E T,

<#root>
Edge-1#

show pl atform software fed switch active punt cpuq 30

Punt CPU Q Statistics

CPU Q Id : 30
CPU Q Name : CPU_Q_MCAST_DATA

Packets received fromASIC : 27124



Send to 10Sd total attenpts : 27124

Send to IOSd failed count : O

RX suspend count : 0

RX unsuspend count : 0

RX unsuspend send count : 0

RX unsuspend send failed count : 0O
RX consumed count : O

RX dropped count : 0

RX non-active dropped count : 0
RX conversion failure dropped : 0
RX INTACK count : O

RX packets dq'd after intack : 0O
Active RxQ event : 0

RX spurious interrupt : 0

RX phy_idb fetch failed: 0

RX table_id fetch failed: 0

RX invalid punt cause: 0

Replenish Stats for all rxq:

Number of replenish : 0
Number of replenish suspend : 0
Number of replenish un-suspend : 0

£z, MCASTF—RXNDCoPPF1—ICHBAANH>TRABEWEEA, ONY R Tshow
platform hardware fed active qos queue stats internal cpu policer | Y JLFF ¥ A NF—2X
ZEH3|Qld"

<#root>

Edge-1#

show pl atform hardware fed active qos queue stats internal cpu policer | include MCAST Data| Qd
QId P1cIdx Queue Name Enabled Rate Rate
30 9 MCAST Data No 500 400

RZ74Y ONBEERENLEGSRINSKDES. NF 7 1Y JELinux Shared
Memory Punt Interface(LSMP)¥ 1 —IZ &k 2 T, (S,G)Joinh 5 NFE Ik TEEFEELKE h
EER, ELTREBENET, hid "Mcast PIM Signalings TF

1Y > R Tshow platform software infrastructure Ismpi punt | include/& E|Mcast"

<tfroot>
Edge-1#

show platform software infrastructure |snpi punt | include Cause| Mcast



Cause Total Total Length Dotlq encap Other

Mcast Directly Connected Source

0
27038

0 0 0 0
Mcast IPv4 Options data packet O 0 0 0 0
Mcast Internal Copy 0 0 0 0 0
Mcast IGMP Unroutable 0 0 0 0 0
Mcast PI M signaling
0 0 0 0 0 0
Mcast punt to RP 0 0 0 0 0
Mcast UDLR 0 0 0 0 0

RIZ, FED Punject/ N7y RFFYTF v EZRITLT, EERPSOINLFF Y ARNNTY
NZ#EL., CPUICTNL—TILTEET, Chilky), BESARX—T I 4 AECPUF
1—%MRTEET,

<#root>
Edge-1#
debug platformsoftware fed switch active punt packet-capture set-filter "ip.addr==239.1.1.1"
Edge-1#

debug platformsoftware fed switch active punt packet-capture start

Edge-1#

debug platformsoftware fed switch active punt packet-capture stop

Punt packet capturing stopped. Captured 2 packet(s)

Edge-1#

show platformsoftware fed switch active punt packet-capture bri ef

Punt packet capturing: disabled. Buffer wrapping: disabled

Total captured so far: 2 packets. Capture capacity : 4096 packets
Capture filter : "ip.addr==239.255.255.254"

—————— Punt Packet Number: 1, Timestamp: 2024/08/26 15:38:27.341 ------
interface : physical:

G gabit Ethernet1/0/ 4
[if-id: 0x0000000c], pal:
VI an1025

[if-id: 0x0000001d]



metadata : cause: 12 [

Mcast Directly Connected Source

], sub-cause: 0, g-no: 30, linktype: MCP_LINK_TYPE_IP [1]
ether hdr : dest mac: 0100.5e7f.fffe, src mac: 5254.0012.521d
ether hdr : ethertype: 0x0800 (IPv4)

ipv4 hdr : dest ip:

239.1.1.1,

src ip: 10.47.7.2
ipv4 hdr : packet len: 84, ttl: 5, protocol: 1 (ICMP)
icmp hdr : dicmp type: 8, code: 0

Mroute/\— RO T 770> =>4 -10S Mroute

(S,G)DON—RIIFT7OUZI2JE, I0SHSFMAN, RPA SFMAN, FPA SFEDA
DHOTOVZIVINALBUBEZEALET,

<ffroot>
Edge-1#

show i p nroute vrf blue_vn 239.1.1.1

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-Hr
1

(*, 239.255.255.254), 00:08:29/stopped, RP

10.47.6.1
, flags: SCF

<-- Anycast RP address

Incoming interface: LISP0.4100, RPF nbr



10.47.1.10 <-- RLOC of Border-1

Outgoing interface Tist:
V1an1025, Forward/Sparse-Dense, 00:08:29/00:00:30, flags:

(

10.47.7.2
239.1.1.1
), 00:08:28/00:02:54, flags: FT

<-- Uni cast source

Incoming interface:
VI an1025
, RPF nbr 0.0.0.0

<-- Multicast source is in VLAN 1025

Outgoing interface Tist:

LI SPO. 4100

10.47.1.13

, Forward/Sparse, 00:08:23/00:03:07, flags:

<-- Forwardi ng to Edge-2

Mroute/\— RO T 770> =>2% -10S MFIB

TN#E. YILFF ¥ AKNIL— NiEMulticast Forwarding Information Base ( MFIB ; Y JLF
F v ANEEBHRR—A ) ICEBMENET, Zhik, Routing Information Base ( RIB ; JL
— T 1 2 JIE®AR—RA ) HCisco Express Forwarding (CEF ; > ATV ATLAT7#7
—TFAT ) CEMENDFEEUTVET, YIFFYANIHEETZDEMFIBTT

o

<tfroot>
Edge-1#

show ip nfib vrf blue_vn 239.1.1.1 10.47.7.2 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 bTlue_vn

(

10.47.7.2,239.1.1.1

) Flags: K HW DDE

<-- Muilticast source and GDA

0x21 OIF-IC count: 0, OIF-A count: 1
SW Forwarding: 0/0/0/0, Other: 2/2/0
HW Forwarding: 0/0/0/0, Other: 0/0/0
V1an1025 Flags: RA A MA NS

LI SPO. 4100, 10.47.1.13

Flags: RF F NS

<-- RLOC of Edge-2 and the RPF interface to reach 10.47.1.13

CEF: Adjacency with MAC: 4500000000004000001164770A2F010D0A2F010C000012B500000000084000000010040(
Pkts: 0/0/0 Rate: 0 pps

Mroute/\— RO T 77053247 -RP MFIB

1< > R"show platform software ip switch active rO mfib vrf index <VRF index> group
<GDA/32>"ZERALE T,

<#root>
Edge-1#

show vrf detail blue_vn | inc Id

VRF blue_vn (

VRF Id = 2

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

Edge-1#

show platformsoftware ip switch active rO nfib vrf index 2 group 239.1.1.1/32

Route flags:
S - Signal; C - Directly connected;



IA - Inherit A Flag; L - Local;
BR - Bidir route

*
’

239.1.1.1/32

--> OBJ_INTF_LIST (0x6b)
Obj id:

0x6b

, Flags: C
OM handTle: 0x34803c47f0

Edge-2#

show platformsoftware ip switch active rO nfib vrf index 2 group address 239.1.1.1 10.47.7.2

Route flags:

S - Signal; C - Directly connected;
IA - Inherit A Flag; L - Local;

BR - Bidir route

239.1.1.1, 10.47.7.2/64

--> OBJ_INTF_LIST (0x21)
Obj id:

0x21

, Flags: unknown
OM handle: 0x34803c4088

Mroute/\— RO T 7705324 -FP MFIB

@ LU mroute®FMAN RP L2 k J (2 [dAsynchronous Object Manager (AOM) IDA"& & T
WET, COAOMIDIF., ZOMOTOTTIV T 2RIATRILEHICHEAETIET,

N> R Tshow platform software ip switch active fO mfib vrf index <VRF Index> group
<GDA/32>, ZERALETY,

<#root>
Edge-1#

show pl atform software ip switch active fO nfib vrf index 2 group 239.1.1.1/32

Route flags:

S - Signal; C - Directly connected;
IA - Inherit A Flag; L - Local;

BR - Bidir route

*
’

239.1.1.1/32

--> OBJ_INTF_LIST (Ox6b)
Obj 1id:



0x6b

, Flags: C
aom id:

29154

, HW handle: (nil) (created)

Edge-1#

show pl atform software ip switch active fO nfib vrf index 2 group address 239.1.1.1 10.47.7.2

Route flags:

S - Signal; C - Directly connected;
IA - Inherit A Flag; L - Local;

BR - Bidir route

239.1.1.1., 10.47.7.2/64

--> OBJ_INTF_LIST (0x21)
Obj 1id:

0x21

, Flags: unknown
aom id:

36933

, HW handle: (nil) (created)

Mroute/\A— RO I 77O953Z>% —MrouteA 7> T K~

AOMIDEFEAL T, 7SI I RIZ—T v AT REFEAL TEG)E(S,G)DEH D
FTPIORNERAT DO NEBRBLET, Y R'"show platform software object-
manager switch active f0 object <AOM ID>"& 7z (& "show platform software object-
manager switch active fO object <AOM ID> parents"ZEH TE £ 9,

EmroutelC 20D BA TSI O RNFHYVET, AT TV MD1DIkipvd_mcastT—7
ILESZRL, £512@mistT, BFEOIN RTEAEIET,

<ffroot>
Edge-1#

show pl at form sof t ware obj ect - nanager switch active f0O object 29154

Object identifier: 29154
Description:

PREFI X 0.0.0.0 , 239.1.1.1/32

(Table id 2)
Obj type 1id: 72
Obj type:



nT out e- pf x

Status:

Done

, Epoch: 0, Client data: Oxa3e23c48

Edge-1#

show pl at f orm sof t ware obj ect - nanager switch active fO object 29154 parents

Object identifier: 26509
Description:

i pv4d_ntast table 2 (bl ue_vn

), vrf id 2

Status: Done

Object identifier: 29153
Description:

mist 107

Status:

Done

Edge-1#

show pl at f orm sof t ware obj ect - nanager switch active fO object 36933

Object identifier: 36933
Description:

PREFI X 10.47.7.2 , 239.1.1.164

(Table 1id 2)
Obj type id: 72
Obj type:

nT out e- pf x

Status:

Done
, Epoch: 0, Client data: 0xa413c928
Edge-1#

show pl at f orm sof t ware obj ect - nanager switch active fO object 36933 parents

Object identifier: 26509
Description: ipv4_mcast table 2 (blue_vn), vrf id 2
Status:

Done



Object identifier: 47695
Description:

mist 33

Status:

Done

Mroute/ \— RO I 77O 0 -MlistA7> Tk

MLISTA 72 T2 M&. Incoming Interfaces & Outgoing Interface Listd M5 Z & EH &
£ MO TT, Y~ R"show platform software mlist switch active fO index <index>"7% {£ Fi
TEET,

<tfroot>

This is for (*,Q

Edge-1#

show platform software mist switch active f0O i ndex 107

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

<-- A Flag indicates an Incomng interface for (*,Q

0xf80001d1 OBJ_ADJACENCY NS,

F

V1anl1025

<-- F Flag indicates an Qutgoing interface for (*,Q

This is for (S, QG

Edge-1#

show pl atform software nmist switch active fO i ndex 33



Multicast List entries

OCE Flags:

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

OCE Type OCE FTags Interface
oxsc OBI_ADIACENCY NS,
E

LISP0.4100

<-- F Flag indicates an Qutgoing interface(s), for (S, Q

0xf80001d1 OBJ_ADJACENCY

A

V1an1025

<-- A Flag indicates an Inconmng interface, for (S, Q

Mroute/\— R T 77 04> =% - FED Mroute

FEDZ’'OJZ X7 &#ITSICIE. Y R Tshow platform software fed switch active
ip mfib vrf <VN Name> <GDA> <unicast source>, ZffHL £,

<tfroot>
Edge-1#

show pl atform software fed switch active ip nfib vrf blue_vn 239.1.1.1 10.47.7.2

Multicast (S,G) Information
VRF : 2

Source Address : 10.47.7.2
HTM Handler : 0x7f45d98c7728
SI Handler : 0x7f45d9a44a28
DI Handler : 0Ox7f45d9bcb2d8

REP Rl handl er : 0x7f45d97e7188

Flags :

Packet count : O
State : 4

RPF :

V1an1025 A

OIF :

V1an1025 A
LISP0.4100 F NS
(Adj: O0x5c )



DSARNAOTFYORAFE, AYVRIVRLZUT—=23a>TRAThBIILFF Y AR
RS74v00NTEIICETRERZRAMAL FT, IY > K'show platform
hardware fed switch active fwd-asic abstraction print-resource-handle <REP RI Handle>
1"ZFERATEET,

<ttroot>
Edge-1#

show pl atform hardware fed switch active fwd-asic abstraction print-resource-handl e 0x7f45d97e718

Handle:0x7f45d97e7188 Res-Type:ASIC_RSC_RI_REP Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_
priv_ri/priv_si Handle: (nil)Hardware Indices/Handles: index0:0x19 mtu_index/13u_ri_index0:0x0 -r
Cookie length: 56

00 00 00 00 00 00 00 00 02 00 00 00 03 07 2f Oa fe ff ff ef 00 00 00 00 00 00 00 00 00 00 00 00 (
Detailed Resource Information (ASIC_INSTANCE# 0)

Replication 1list RI handle = 7f45d97e7188

ASIC [0] Replication Expansion Handle [0x7f45d9b9c048]

Replication 1ist :

Number of RIs = 6

Start RI = 25

Common rewrite = No

Replication REP_RI 0x19 [elements = 1]

[0] ri_Tist[0]=4 RI_MCAST_BRIDGE_V6 port=88 ri_ref_count:1l dirty=0
RIL first:4 last:4 start:4 ril_total:4 ref_count:0

RI 1ist this:4 num_pairs:4 free:3 next:0 prev:0 ---->

uril:

50
ri_ref_count_1:1 urioO:

26

ri_ref_count_0:1 ptr_type:0 Tast:1 dirty:1
uril:

49151

ri_ref_count_1:0 uri0:49151 ri_ref_count_0:1 ptr_type:1l last:1l dirty:1
uril:49151 ri_ref_count_1:0 uri0:49151 ri_ref_count_0:0 ptr_type:1 last:1 dirty:0
uril:49151 ri_ref_count_1:0 uri0:49151 ri_ref_count_0:0 ptr_type:1 last:1 dirty:0
<snip>

R, URMEZEE L Trewrite-indexMEE Z#RFAEL £F, IN > R Tshow platform
hardware fed switch active fwd-asic resource asic all rewrite-index range <URI> <URI>
ZEALET,

<#root>

Edge-1#



show pl atform hardware fed switch active fwd-asic resource asic all rewite-index range 50 50

ASIC#:0

Rl : 50

Rewrite_type:AL_RRM_REWRITE_IPV4_VXLAN_INNER_IPV4_ENCAP(110) Mapped_rii:LVX_L3_ENCAP_L2_PAYLOAD
Dst Mac: MAC Addr: ba:25:cd:f4:ad:38,

Src IP: 10.47.1.12 <-- RLCC of Edge-1

Dst IP: 10.47.1.13 <--

RLOC of Edge-2

IPv4 TTL: O

LISP INSTANCEID: O
L3IF LE Index: 49
ASIC#:1

Rl : 50

Rewrite_type:AL_RRM_REWRITE_IPV4_VXLAN_INNER_IPV4_ENCAP(110) Mapped_rii:LVX_L3_ENCAP_L2_PAYLOAD(
Dst Mac: MAC Addr: ba:25:cd:f4:ad:38,

Src IP: 10.47.1.12 <-- RLCC of Edge-1

Dst |P: 10.47.1.13 <-- RLOC of Edge-2

IPv4 TTL: O
LISP INSTANCEID: O
L3IF LE Index: 49

RIZ, ESICKRIAETHEHIC, IOV RORIZEBLET., INX > KR Tshow
platform software fed switch active ip mfib vrif <VN Name> <GDA> <source>; ZfEHAL &
9o

<tfroot>
Edge-1#

show platformsoftware fed switch active ip nfib vrf blue_vn 239.1.1.1 10.47.7.2

Multicast (S,G) Information

VRF : 2

Source Address : 10.47.7.2

HTM Handler : Ox7f45d98c7728

SI Handler : 0x7f45d9a44a28

DI Handler : 0Ox7f45d9bcb2d8

REP RI handler : 0x7f45d97e7188
Flags :



Packet count : O
State : 4

RPF :

V1an1025 A

OIF :

V1an1025 A
LISP0.4100 F NS

(Adj: Ox5c )

Y > R Tshow platofmr software fed switch active ip adj | include <%g 5cRLOC>"

<{froot>
Edge-1#

show platform software fed switch active ip adj 10.47.1.12

IPV4 Adj entries
dest if_name dst_mac si_hd1 ri_hd1l pd_flags adj_id Last-modifiec

10.47.1.12 LISP0.4100 4500.0000.0000 Ox7f45d9a4a5e8 0x7f45d9a4a798 0x60
0x5c¢c
2024/08/21 16:18:58.948

<-- 0x5c matches the Adj in the previous conmand

LHRTW, BEAVTFYIVAZKRIAL T, YLVFFYARNNTY NOEEE (NILFF
Y ANZERQ ) Z2HBERTEE T, IV R"show platform software fed switch active ip
mfib vrf <VN Name> <GDA> <source>"2Z fEF TE £ 7,

<#froot>
Edge-2#

show platformsoftware fed switch active ip nfib vrf blue_vn 239.1.1.1 10.47.7.2

Multicast (S5,G) Information
VRF : 2

Source Address : 10.47.7.2
HTM Handler : O0x7fOefdad33a8
SI Handler : 0x7f0efdad2648

DI Handl er : 0x7f0ef dad7668

REP RI handler : Ox7f0Oefdad4858

Flags :
Packet count : 0O
State : 4

RPF :



LISP0.4100 A

OIF :

V1an1025 F NS
LISP0.4100 A

(Adj: 0xf8000171 )

DIN> RZZEE L., ONX > R Tshow platform hardware fed switch active fwd-asic
abstraction print-resource-handle <DI handle> 1, TR LU X

<ttroot>
Edge-2#

show pl atform hardware fed switch active fwd-asic abstraction print-resource-handl e 0x7fOef dad766

Handle:0x7f0efdad7668 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_}
priv_ri/priv_si Handle: (nil)Hardware Indices/Handles: index0:0x527c mtu_index/13u_ri_index0:0x0
Cookie length: 56

00 00 00 00 00 00 00 00 02 00 00 00 03 07 2f Oa fe ff ff ef 00 00 00 00 00 00 00 00 00 00 00 00 (
Detailed Resource Information (ASIC_INSTANCE# 0)

Destination index = 0x527c

pmap = 0x00000000 0x00000010

pmap_intf : [ G gabitEthernet 1/ 0/ 4]

cmi = 0x0

rcp_pmap = 0x0
al_rsc_cmi

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

ctilLol
ctilLo2 =
cpuQNumO
cpuQNuml
cpuQNum2 =
npuIndex =
stripSeg =
copySeg = 0
Detailed Resource Information (ASIC_INSTANCE# 1)
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Destination index = 0x527c
pmap = 0x00000000 0x00000000
cmi = 0x0

rcp_pmap = 0x0

al_rsc_cmi

CPU Map Index (CMI) [O0]

ctiLo0 = 0
ctilol = 0
ctilo2 = 0
cpuQNum0 = 0
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cpuQNuml



cpuQNum2 = 0
npulndex = 0
stripSeg = 0

copySeg = 0
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