FELISPHTE1 LB B A 3%

AN BEENMER/IDD BN (LISP) LWABRMEE1ME , FRAADSEH, XEKRELERKS
ENER(RLOC) A T &4 & 415 2 (EID)4AH R,

FTRFH
EXR
BRHRIAT BBLISPRILNE.

SERRAH

AU BR T 45 T B B A M BE A AR AR

ANHEPHNEEHRETREXRENEFHNRFEEN, AXEFEANARRZRAERAR
th(BIA) BE. MREEANREING , BTHEALELTHMAGSHEERE,

Aol
M=



M5MR1

e |
Lo10:172.16.251.1/32 L010:172.16.251.4/32
CE1 xTR1
172.16.11.0/24 xTR4 CE4
— L &= 10.1.11.1 jolling 172.16.13.0/24 CFd
==<F — et 10.1.14.1 g Fap -1 Y ~—
giof1.10 gis. = i0/2.10 gi0/1.10 w

L0o10:172.16.251.2/32
CE2

L010:172.16.251.3/32

172.16.14.0/24 CE3
1 2 .

oo =y
qi0/2.10 gi0/1.10 “

172.16.12.0/24

—~—

“'\/IV__‘ gI;iOJfl.lO gi3.I10 =
[T
SR FEBBREINEE L RE S,

- BB EMXE 3.13F1Cisco I0S® 15.4(2) TH %A,

- 1M Bt #FIPv4 RLOC EHIPv4 EID ( 1&%i ) MXE 3.13F0Cisco I0S® 15.4(2)TH A,

- SB1M Bt #FIPv6 EID over IPv4 RLOCs ( 1£%i ) MPolaris 16.6.17F % , BRIAvi{X AT
LISP , VXLANEH 3 F £ # 7 X i [ (SDA).

. %1BfﬁﬁihElDﬁ?Ux%EH*ﬂﬂ:ji(VRF) (7B ) D ( BEPIMVRFX# )

- B BRI BFEMRABASM) RIS EAHIB(SSM)EHR,

- BB ERAKBLESRRP)EE,

- B BT XBHRPIIR,

- B B FLISPHIELISPIR I S MW S ERES
- LISPHBEBRERNLISPE S BIEH O BB (DC)FERAE RBRZ X

RiZA B EEML LB E (pim sparse-mode/rp).

ESALISPARE , XAMIELISPOZRLISPO.xx$% O T M ip pim sparse-mode”, BN ZELISPEO LF
FAPIM , RPFHREEPIM, BEiI3LISPIL = 0] 2k MY IR A RPF{E 2 BFELISPRZE F B L7k SUAY
RLOCHh it TR REIER B

N AFBILISPREE X EMAMETER ., R ZBEFREPIM HellodE 2. PIMIIA/ASEHE B £ 1%
HEF EBEXTR (RPHRIR ) o HMXTR/IPXTREREIMAMEELES . MVPNAEERIAMDTHIEEL

o

RMTELISPREEHE O T /8 APIMBAB TR IBAL B

EIDE#MLIFLISPESIDEEID VRFEE#ERA. AEAEID VRF/LISPEAIIDAIZEX=IIDAV#E O
LISPO.X,

XTR1#sh run
|
interface LISPO

i p pi msparse-npde <<<< PIMunder the LISP interface
!
interface LISPO. 20

i p pi msparse-npde <<<< PIMunder the LISP interface
end



xTR1l#sh ip pim int

Addr ess Interface Ver/ Nbr Query DR DR

Mbde Count Intvl Prior
172.16.11.1 G gabi t Et her net 3. 10 v2/S 1 30 1 172.16.11.2
10.1.255.1 LI SPO v2/S O 30 1 10.1.255.1

HTRBEEDIREWER , FEXNFEHZBEFZIRPIM Hello , It T EBELISPEOEFIWME.

XTR1#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G- GenlD Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upti me/ Expires Ver DR

Addr ess Pri o/ Mode
172.16.11. 2 G gabi t Et hernet 3. 10 01: 43: 52/ 00: 01: 34 v2 1/ DRSPG
SSM

ERNECE2LEEENII0UMALA, EMA(S, G)ERE , RN EEELANER.

CE2#conf t

Enter configuration conmands, one per line. End with CNTL/Z
CE2 (config)#int lol0

CE2 (config-if)#ip igmp join-group 232.1.1.10 source 172.16.251.1

*Nov 26 18:28:55.471: PIMO): Insert (172.16.251.1,232.1.1.10) join in nbr 172.16.12.1's queue
*Nov 26 18:28:55.491: PIMO): Building Join/Prune packet for nbr 172.16.12.1

*Nov 26 18:28:55.491: PIMO): Adding v2 (172.16.251.1/32, 232.1.1.10), S-bit Join

*Nov 26 18:28:55.492: PIMO): Send v2 join/prune to 172.16.12.1 (G gabitEthernet0/1. 10)

*Nov 26 18:28:56.856: PIMO): Send v2 join/prune to 172.16.12.1 (G gabitEthernet0/1.1

(S, G)EHMECE2 LRI,

CE2#sh ip mro 232.1.1.10
<.skip.>
(172.16.251.1, 232.1.1.10), 00:00:16/00:02: 45, flags: sLTI
Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.12.1
Qutgoing interface list:
Loopback10, Forward/ Sparse, 00:00: 14/ 00: 02: 45

RN EXTR2 E X EMER.
E&EXTR2 L5 A#iip pim.
MCE2#I(S , G)ti A,

*Nov 26 18:38:19.641: PIMO): Received v2 Join/Prune on G gabitEthernet3.10 from 172.16.12.2, to
us
*Nov 26 18:38:19.641: PIMO): Join-list: (172.16.251.1/32, 232.1.1.10), S-bit set

172.16.251. 1 BXTR1MEID , B R HEIMERIBF, ALt , JRIP 172.16.251.1HIRPFEK XK
o BARLISPEHK. RILRPF#EOZLISPERE,



*Nov 26 18:38:19.641: PIMO): RPF Lookup failed for 172.16.251.1

*Nov 26 18:38:19.643: PIMO): Add G gabitEthernet3.10/172.16.12.2 to (172.16.251.1, 232.1.1.10),
Forward state, by PIM SG Join

*Nov 26 18:38:19.650: PIMO): Insert (172.16.251.1,232.1.1.10) join in nbr 10.1.11.1's queue

xTR2#sh ip rpf 172.16.251.1
RPF i nformation for ? (172.16.251.1)
RPF interface: LISPO
RPF nei ghbor: ? (10.1.11.1)
RPF route/ mask: 172.16.251.1/32
RPF type: unicast ()
Doi ng di stance-preferred | ookups across tables
RPF t opol ogy: ipv4 multicast base

ZIE  NEI(S, G)ERE , HBILISPEOEIRLOC 10.1.11.1 %54 FR,

*Nov 26 18:38:19.650: PIMO): Building Join/Prune packet for nbr 10.1.11.1

*Nov 26 18:38:19.650: PIMO): Adding v2 (172.16.251.1/32, 232.1.1.10), S-bit Join

*Nov 26 18:38:19.650: PIMO): Adding LISP Unicast transport attribute in join/prune to 10.1.11.1
(LI SPO)

*Nov 26 18:38:19.650: PIMO): Send v2 join/prune to 10.1.11.1 (LI SPO)

IOAHEZBIBLISPIRL B, HEHFEENRIPRELAEHIFEEZNIEOMNRLOC, HMIPEXTRA
RLOCHu 3t | Z b3t v 1/ (R LA #ERMYEID,

XTR2#sh ip lisp map-cache 172.16.251.1
LI SP | Pv4 Mapping Cache for EID-table default (11D O0), 4 entries

172.16.251. 1/ 32, uptine: 02:18:16, expires: 21:41:44, via map-reply, conplete
Sources: map-reply
State: conplete, last nodified: 02:18:16, map-source: 10.1.11.1
Idl e, Packets out: 41(4838 bytes) (~ 01:21:15 ago)

Locat or Upti me State Pri /Wyt
10.1.11.1 02:18:16 up 100/ 100
Last up-down state change: 02:18: 16, state change count: 1
Last route reachability change: 02:18: 16, state change count: 1
Last priority / weight change: never/ never
RLOC- probi ng | oc-status al gorithm
Last RLOC-probe sent: never

ERBREMA , BFEAPIMEE. RBMRPFEER , PIMEER 0IZE5MHMRLOCHEE. BE
FRUAEAFACERN , BHPIM HelloR B LISPREE,

xTR2#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.12.2 G gabi t Et hernet 3. 10 01: 57: 04/ 00: 01: 30 v2 1/ DRSPG
10.1.11.1 LI SPO 00: 00: 48/ 00: 01: 10 v2 0/

4R B IIE DRI Wireshark i3k B P TR



No. Time Source Destination Protocol Info

92 [TCP Keep—Alive ACK] 38534 - 4342 [ACK] Se..
1434 2017-11-26 19:40:07.759677 16.1.11.10 224.9.0.5 0SPF Hello Packet
1435 2017-11-26 19:40:10.230530 10.1.11.1 224.8.0.5 0SPF Hello Packet
1436 2017-11-26 19:49:17.509349 10.1.11.19 224.0.9.5 0SPF Hello Packet
1437 2017-11-26 19:40:18.428913 19.1.255.2 224.0.9.13 PIMv2 Join/Prune
1438 2017-11-26 19:40:20.006961 16.1.11.1 224.9.0.5 0SPF Hello Packet
1439 2017-11-26 19:49:26.747812 10.1.11.19 224.9.9.5 0SPF Hello Packet
14490 2017-11-26 19:40:29.176324 10.1.11.1 224.0.0.5 0SPF Hello Packet
1441 2017-11-26 19:40:36.581463 16.1.11.10 224.0.0.5 0SPF Hello Packet
1442 2017-11-26 19:4@:38.535445 10.1.11.1 224.9.8.5 0SPF Hello Packet
1443 2017-11-26 19:40:46.066010 10.1.11.10 224.9.8.5 0SPF Hello Packet
1444 2017-11-26 19:40:47.743783 10.1.11.1 224.9.0.5 0SPF Hello Packet
1445 2017-11-26 19:40:51.434533 fa:16:3e:5c:d9:c9 CDP/VTP/DTP/PAQP/UDLD CDP Device ID: P1 Port ID: GigabitEthernet8/1..

Frame 1437: 114 bytes on wire (912 bits), 114 hytes captured (912 bits) on interface @
Ethernet II, Src: fa:16:3e:5c:d9:c9 (fa:16:3e:5¢:d9:c9), Dst: fa:l6:3e:86:37:35 (fa:16:3e:86:37:35)
Internet Protocol Version 4 rc: 19.1.12.1, Dst: 10.1.11.1
User Datagram Protocol, Src Port: 39 - , Dst Port: 4341 (4341)
Locator/ID Separation Protocol (Data
Internet Protocol Version 451: 224.0.0.13
Protocol Independent Multicast

9010 .... = Version: 2

«: 0811 = Type: Join/Prune (3)

Reserved byte(s): @@

Checksum: ©x@8e8@ [correct]

PIM Options

dAYvYTYVYTVYY

‘¥  Frame (frame), 114 bytes Packets: 1948 - Displayed: 1848 (100.0%)

Profile: Default

ANERRIPF B WIPEA M FIZFERLOC, EFEAEEEHINT , NERZH .
R EBRIPR BLISPO#EO,

xTR2#sh int LISPO | i unn
Interface is unnunbered. Using address of LoopbackO (10.1.255.2)

&8 B AR IPR4AEM 31E224.0.0.13 , ATFPIMEE.

£(172.16.251.1, 232.1.1.10)HEMXTR2 L , IILEZLISPO# O , OIL{E[@CE2,

XTR2#show ip mroute
<.skip.>
(172.16.251.1, 232.1.1.10), 00:00:36/00: 02:55, flags: sT
Incom ng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list:
G gabi t Et her net 3. 10, Forwar d/ Sparse, 00: 00: 36/ 00: 02: 55

XTR2#sh ip mfib
<.skip.>
(172.16.251.1,232.1.1.10) Flags: HW
SW Forwardi ng: 0/0/0/0, Oher: 0/0/0
HW For war di ng: 0/0/0/0, CGher: 0/0/0
LI SPO Fl ags: A
G gabit Et hernet 3. 10 Fl ags: F NS
Pkts: 0/0

EXTR1LE |, IRBIRBEXTR2MIMNA |, HEIE(S , G)mroute,

*Nov 26 18:38:19.464: PIMO): Received v2 Join/Prune on LISPO from 10. 1. 255. 2
*Nov 26 18:38:19.464: PIMO): J/P Transport Attribute, Transport Type: Unicast, t
*Nov 26 18:38:19.464: PIMO): Join-list: (172.16.251.1/32, 232.1.1.10), S-bit set
*Nov 26 18:38:19.467: PIMO): Add LISPO/10.1.12.1 to (172.16.251.1, 232.1.1.10),

O us

Forward st at e,



by PIM SG Join

*Nov 26 18:38:19.467: PIMO): Insert (172.16.251.1,232.1.1.10) join in nbr 172.16.11.2's queue
*Nov 26 18:38:19.467: PIMO): Building Join/Prune packet for nbr 172.16.11.2

*Nov 26 18:38:19.467: PIMO): Adding v2 (172.16.251.1/32, 232.1.1.10), S-bit Join

*Nov 26 18:38:19.467: PIMO): Send v2 join/prune to 172.16.11.2 (G gabitEt hernet 3. 10)

XTR1l#sh ip mroute
<.skip.>
(172.16.251.1, 232.1.1.10), 00:01:00/00:03:28, flags: sT
Incom ng interface: G gabitEthernet3.10, RPF nbr 172.16.11.2
Qutgoing interface list:
LI SPO, 10.1.12.1, Forward/ Sparse, 00:01:00/00:03:28 <<<< LISP in AOL

LERXTRISTUREREI DA E BRI 84 TiFRLOC,
XTRAFE F EFHIFE L E HERIRLOCE.

B\ L yrreseine O)R B X B BN I RAT -
(EID,,G)

A Eth0/0
F LISPO , —Bt= RLOC1

F LISPO , —#t= RLOC2

XTR1#sh ip mfib

<.skip.>

(172.16.251.1,232.1.1.10) Flags: HW
SW Forwardi ng: 0/0/0/0, Oher: 0/0/0
HW For war di ng: 0/0/0/0, Oher: 0/0/0
G gabitEthernet3. 10 Flags: A
LI SPO, 10.1.12.1 Flags: F NS <<<<

Pkts: 0/0

X xTRUEERBETEALISPOBIPIMARE.

XTR1# sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G- GenlD Capable,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upti me/ Expires Ver DR
Addr ess Pri o/ Mode
172.16.11. 2 G gabi t Et her net 3. 10 04: 25: 32/ 00: 01: 37 v2 1/ DRSPG

FECE1L , KRS , G)WMA , H I T mroute,

CEl#sh ip mro

<.skip.>

(172.16.251.1, 232.1.1.10), 02:16:45/00:03:08, flags: sT
I nconming interface: Loopbackl10, RPF nbr 0.0.0.0



Qutgoing interface list:
G gabi t Et hernet 0/ 1. 10, Forwar d/ Sparse, 02: 16: 45/ 00: 03: 08

ABRE EWMTAHRS

CEl#ping 232.1.1.10 so 1lo0l0 rep 5

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 232.1.1.10, timeout is 2 seconds:
Packet sent with a source address of 172.16.251.1

Reply to request O from 172.16.251.2, 11 ms
Reply to request O from 172.16.251.2, 15 ms
Reply to request 1 from 172.16.251.2, 14 s
Reply to request 1 from 172.16.251.2, 15 ms
Reply to request 2 from 172.16.251.2, 12 ms
Reply to request 2 from 172.16.251.2, 16 ms
Reply to request 3 from 172.16.251.2, 9 ns

Reply to request 3 from 172.16.251.2, 13 ms
Reply to request 4 from 172.16.251.2, 9 ns

Reply to request 4 from 172.16.251.2, 9 ns

IR ECE3 L BRI — M EIRER,
FEOILH A FRLOCH IR B ik B A M EIMRIBMIMFIBH

XTR1#sh ip mro 232.1.1.10
<.skip.>
(172.16.251.1, 232.1.1.10), 02:28:36/00:03:25, flags: sT
Incom ng interface: G gabitEthernet3.10, RPF nbr 172.16.11.2
Qutgoing interface list:
LI SPO, 10.1.13.1, Forward/ Sparse, 00:01:34/00:02: 57
LI SPO, 10.1.12.1, Forward/ Sparse, 02:28:36/00:03:25

xTR1#sh ip mfib 232.1.1.10
<.skip.>
(172.16.251.1,232.1.1.10) Flags: HW
SW Forwardi ng: 0/0/0/0, Oher: 0/0/0
HW For war di ng: 10/0/118/0, Oher: 0/0/0
G gabitEt hernet3. 10 Flags: A
LI SPO, 10.1.13.1 Flags: F NS
Pkts: 0/0
LI SPO, 10.1.12.1 Flags: F NS
Pkts: 0/0

MEFTR , WRFHREZED EW232.1.1.10KERE.



[ ] o ,ﬂ‘ Capturing from ftmp/sharkfin

w4 © X & ] @ = ] Q Q IF

m-r’\_ﬂpiyz display filter ... <38/> =3 ~| Expression.. +

Mo,

Destination Protocol

1 p
2017-11-26 22:09:03.348785 cket

Hello Pa

16.1.11.1

2017-11-26 22:09:03.377240 172.16.251.1 232.1.1.1¢ request id=0x@0lf, seq=0/0,

4166 2017-11-26 22:09:03.377428 172.16.251.1 232.1.1.18 ICMP Echo (ping) request 1d=0x@@1f, seq=0/8, t..
4167 2017-11-26 22:09:03.381194 172.16.251.1 232.1.1.18 ICMP Echo (ping) request id=0x801f, seq=0/0, t.
4168 2017-11-26 22:09:83.381331 172.16.251.1 232.1.1.1e ICMP Echo (ping) request id=0x@01f, seq=0/0, t..
4169 2617-11-26 22:09:063.384748 172.16.251.2 172.16.251.1 ICMP Echo (ping) reply id=8xeelf, seq=6/0, t.
4179 2017-11-26 22:09:03.388197 172.16.251.2 172.16.251.1 ICMP Echo (ping) reply id=exee1f, seq=0/@, t.
4171 2017-11-26 22:99:03.401289 172.16.251.3 172.16.251.1 ICMP Echo (ping) reply id=0xeelf, seq=0/@, t.
4172 2017-11-26 22:09:03.401306 172.16.251.3 172.16.251.1 ICHP Echo (ping) reply id=0x@elf, seq=0/@, t.
4173 2017-11-26 22:09:10.873440 18.1.11.18 224.0.0.5 0SPF Hello Packet

4174 2017-11-26 22:09:12.739278 16.1.11.1 224.0.0.5 0SPF Hello Packet

Frame 4165: 1508 bytes on wire (1200 bits), 158 bytes captured (120@ bits) on interface @
Ethernet II, Src: fa:16:3e:86:3f:35 (fa:16 Dst: fa:l6:3e:5¢:d9:c9 (fa:16:3e:5¢:d9:¢9)
Internet Protocol Version 4, Src: 10.1.11.
User Datagram Protocol, Src Port: 48922 (48922), Dst Port: 4341 (4341)
Locator/ID Separation Protocol (Data)
Internet Protocol Version 4, Src: 172.16.251.1, Dst: 232.1.1.1@
Internet Control Message Protocol

Type: 8 (Echo (ping) request)

Code: @

Checksum: @x4193 [correct]

Identifier (BE): 31 (@xealf)

Identifier (LE): 7936 (ex1ifee)

Sequence number (BE): @ (@xeeed)

Sequence number (LE): @ (@x2000)
» [No response seen]
» Data (72 bytes)

4y vYYYTTYTY

WEFR , BEERBEIH B R RXTR2BIRLOC,

4 Capturing from jtmp/sharkfin

[Tcp

2 - 1 10.1.11.1 )=

22:99:03.348785 10.1.11.1 224.0.0.5 Hello Packet

4165 2017-11-26 22:09:03.377240 172.16.251.1 232.1.1.1@ ICMP Echo (ping) request id=0x@01f, seq=0/0, t..
2017-11-26 22:09:03.377428 172.16.251.1 232.1.1.10 request id=@x@01f, seq=9/0,

4167 2017-11-26 22:09:03.381194 172.16.251.1 232.1.1.18@ ICHP Echo (ping) request id=0x@01f, seq=0/9, t..
4168 2017-11-26 22:09:03.381331 172.16.251.1 232.1.1.1@ IcHe Echo (ping) request id=0x@01f, seq=0/0, t..
4169 2017-11-26 22:09:03.384748 172.16.251.2 172.16.251.1 ICMP Echo (ping) reply id=8x@e1f, seq=0/0, t..
4170 2017-11-26 22:09:03.388197 172.16.251.2 172.16.251.1 ICMP Echo (ping) reply id=@x001f, seq=0/0, t..
4171 2017-11-26 22:09:03.401289 172.16.251.3 172.16.251.1 ICMP Echo (ping) reply id=@xeelf, seg=0/0, t..
4172 2017-11-26 22:09:03.401306 172.16.251.3 172.16.251.1 ICMP Echo (ping) reply id=exeelf, seq=0/0, t..
4173 2017-11-26 22:909:10.873440 10.1.11.19 224.9.0.5 0SPF Hello Packet
4174 2017-11-26 22:09:12.739278 10.1.11.1 224.0.0.5 0SPF Hello Packet

Frame 4166: 158 bytes on wire (120@ bits), 158 bytes captured (1288 bits) on interface @
Ethernet II, Src: fa:16:3e:86:37:35 (fa:16:3e:86:37:35), Dst: fa:16:3e:5c:d9:c9 (fa:l6:3e:5c:d9:c9)
Internet Protocel Version 4, Src: 10.1.11.140Ds
User Datagram Protocol, Src Port: 48922 (48922), Ds
Locator/ID Separation Protocol (Data)
Internet Protocol Version 4, Src: 172.16.251.1, Dst: 232.1.1.1@
Internet Control Message Protocol

Type: 8 (Echo (ping) request)

Code: @

Checksum: @x4193 [correct]

Identifier (BE): 31 (@x@@81f)

Identifier (LE): 7936 (@8x1f0e8)

Sequence number (BE): @ (@x0008)

Sequence number (LE): @ (@x0000)
» [No response seen]
» Data (72 bytes)

Port: 4341 (4341)

dvyvyvyvyvy

#IEBH B NIPRXTRIMRLOC,
ABBEEHIFHNPRBRD , ABIROBERIEH S,

ASM



AR NXEFEBSRP. TXEFRPIIR,

FOEM B 5

ERIFABMCE1RIEEIH225.1.1.10, CE1R2E —BEEHER(FHR) , At © & ERP(CE4)ft & %
BIfEE. BTERSEEMERES , CE1WZEIRegister-StopH 8l mroutesk B o

CEl#ping 225.1.1.10 so lol0

Type escape sequence to abort.

Sending 1, 100-byte |ICMP Echos to 225.1.1.10, timeout is 2 seconds:
Packet sent with a source address of 172.16.251.1

*Nov 27 14:29:04.083: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

*Nov 27 14:29:04.084: PIMO): Building Triggered (*,G Join/ (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:29:04.089: PIMO): Adding register encap tunnel (TunnelO) as forwarding interface of
(172.16.251.1, 225.1.1.10).

*Nov 27 14:29:04.112: PIMO): Received v2 Register-Stop on G gabitEthernet0/1.10 from
172.16.251. 4

*Nov 27 14:29:04.112: PIMO): for source 172.16.251.1, group 225.1.1.10

*Nov 27 14:29:04.113: PIMO): Renoving register encap tunnel (Tunnel Q) as forwarding interface
of (172.16.251.1, 225.1.1.10).

*Nov 27 14:29:04.113: PIMO): Cear Registering flag to 172.16.251.4 for (172.16.251.1/32,
225.1.1.10).

CEl#{sh ip mro 225.1.1.10

<.skip.>

(*, 225.1.1.10), 00:02:16/stopped, RP 172.16.251.4, flags: SPF
Incom ng interface: G gabitEthernetO/1.10, RPF nbr 172.16.11.1
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10), 00:02:16/00:00:43, flags: PFT

Incom ng interface: Loopbackl1l0, RPF nbr 0.0.0.0
Qutgoing interface list: Null

ERPIm , BEER A, MCETRELEMELS G , RP(CE4)RABIEMF L EEH QI ELENER,

CE4#
*Nov 27 14:24:06.810: PIMO): Received v2 Register on G gabitEthernet0/1.10 from 172.16.251.1
*Nov 27 14:24:06. 810: for 172.16.251.1, group 225.1.1.10

*Nov 27 14:24:06.811: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

*Nov 27 14:24:06.812: PIMO): Adding register decap tunnel (Tunnel Q) as accepting interface of
(*, 225.1.1.10).

*Nov 27 14:24:06.814: PIMO): Adding register decap tunnel (TunnelO) as accepting interface of
(172.16.251.1, 225.1.1.10).

*Nov 27 14:24:06.815: PIMO): Send v2 Register-Stop to 172.16.251.1 for 172.16.251.1, group
225.1.1.10

CE4#

*Nov 27 14:24:11.207: PIMO): Building Periodic (*,Q Join/ (S, GRP-bit) Prune nessage for
224.0.1.40

CE4#sh ip mro 225.1.1.10

<.skip.>

(*, 225.1.1.10), 00:00:31/stopped, RP 172.16.251.4, flags: SP
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10), 00:00:31/00:02:28, flags: P



Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.14.1
Qutgoing interface list: Null

FEREMFEONEEIDEERN , BNAAELISP, RINERT , EREHEONIPIL,

CEl#sh run | i source
ip pimregister-source Loopbackl0

MFXTR1MXTR4 , BT EREBABRE , ALRBEERETRNE.
BEUARIE K

EEERBCE3NEOLo10 LBl B URER.

CE3#conf t

Enter configuration conmands, one per line. End with CNTL/Z.
CE3(config)#int |0l1l0

CE3(config-if)#ip ignp join-group 225.1.1.10
CE3(config-if)#end

i % (*,Join) H Bl Bmroute, —YIEFEHE,

CE3#

*Nov 27 14:48:46.271: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

*Nov 27 14:48:46.272: PIMO): Building Triggered (*,G Join / (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:48:46.272: PIMO): Upstream node for (*, 225.1.1.10) changed fromO to 1

*Nov 27 14:48:46.274: PIMO): Insert (*,225.1.1.10) join in nbr 172.16.13.1's queue

*Nov 27 14:48:46.275: PIMO): Building Triggered (*,G Join / (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:48:46.284: PIMO): Building Join/Prune packet for nbr 172.16.13.1

*Nov 27 14:48:46.284: PIMO0): Adding v2 (172.16.251.4/32, 225.1.1.10), WC-bit, RPT-bit, S-bit
Join

*Nov 27 14:48:46.285: PIMO): Send v2 join/prune to 172.16.13.1 (G gabitEthernet0/1.10)

CE3#sh ip mro
< .skip.>
(*, 225.1.1.10), 00:26:23/00:02:42, RP 172.16.251.4, flags: SJCL
Incom ng interface: G gabitEthernetO/1.10, RPF nbr 172.16.13.1
Qutgoing interface list:
Loopback10, Forward/ Sparse, 00:26:23/00: 02: 42

(*, 224.0.1.40), 21:32:32/00:02:03, RP 172.16.251.4, flags: SJIPCL
Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.13.1
Qutgoing interface list: Null

XxTR3#EW(*,225.1.1.10) 0 Ao (*,G)IIABEIEFIRP, xTR3®KERLOCHIRP(172.16.251.4) HT
AT LAEELISPIA R , Atk 41222 MRLOCHPIMARE, EAFIFE 10.1.14.1,

X TR3#

*Nov 27 14:30:23.229: PIMO): Received v2 Join/Prune on G gabitEthernet0/2.10 from 172. 16. 13. 2,
to us

*Nov 27 14:30:23.229: PIMO): Join-list: (*, 225.1.1.10), RPT-bit set, WC-bit set, S-bit set
*Nov 27 14:30:23.231: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry



*Nov 27 14:30:23.233: PIMO): Add G gabitEthernet0/2.10/172.16.13.2 to (*, 225.1.1.10), Forward
state, by PIM*G Join

*Nov 27 14:30:23.247: PIMO): Building Triggered (*,G Join / (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:30:23.247: PIMO): Upstream node for (*, 225.1.1.10) changed fromO to 1

*Nov 27 14:30:23.248: PIMO): Insert (*,225.1.1.10) join in nbr 10.1.14.1's queue

X TR3#

*Nov 27 14:30:23.259: PIMO): Building Join/Prune packet for nbr 10.1.14.1

*Nov 27 14:30:23.259: PIMO0): Adding v2 (172.16.251.4/32, 225.1.1.10), WC-bit, RPT-bit, S-bit
Join

*Nov 27 14:30:23.260: PIMO): Send v2 join/prune to 10.1.14.1 (LI SPO)

xTR3#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.13.2 G gabi t Et hernet 0/ 2. 10 21:54:17/00: 01: 27 v2 1/ DRSPG
10.1.14.1 LI SPO 00: 26: 16/ 00: 01: 35 v2 0/

EEMNKRE—TEHFTREIWireshark#3R o

@® ® # /tmp/sharkfin

A = ® NRE QesEF I 5 Q Q Q F

(W | pim E3 | Expression... +
No. Time Source Destination Protocol Info

13 2017-11-27 17:21:17.082524 10.1.255.3 224.0.0.13 PIMv2 Join/Prune
2017-11-27 $21:21.919145 .16.23. .0.0. Join/Prune

2017-11-27 121:40.187508 .1. . .0.0. Join/Prune

2017-11-27 122:19.699096 . 1. . .0.0. Join/Prune

2017-11-27 122:24.993482 172.16.23.1 .0.0. Join/Prune

2017-11-27 17:22:43.325028 10.1.255.3 .8.0. Join/Prune

2017-11-27 123:21.901842 109.1.255.3 .0.0. Join/Prune

2017-11-27 123:27.859519 172.16.23.1 .0.0. Join/Prune

2017-11-27 123:45.593588 19.1.255.3 .0.0. Join/Prune

2017-11-27 17:24:24.326937 10.1.255.3 .e.0. Join/Prune

2017-11-27 124:31.517993 172.16.23.1 .0.0. Join/Prune

2017-11-27 124:49.498689 10.1.255.3 .0.0. Join/Prune

2017-11-27 125:27.840775 19.1.255.3 .0.0. Join/Prune

2017-11-27 125:33.769847 172.16.23.1 .0.0. Join/Prune

2017-11-27 125:53.115344 .0.0. Join/Prune

Frame 13: 114 bytes on wire (912 bits), 114 bytes captured (912 bits) on interface @
Ethernet II, Src: fa: 16 3e:21: 2e le (fa:l6: : 1e]. Dst: fa:l6:3e:al:bl:8e (fa:16:3e:al:bl:8e)

User Datagram Protocol, Src Purt: 30
Locator/ID Separation Protocol (Data

A Yy Y¥YV¥YFvy

Protocol Independent Multicast

SNEBIPIR R A #RLOC |, SMEBIP B #7212 RLOC., MNEPRZLISPOEORARIIPH I, NEBE#R
|Pith 31k 2 5 M PIM4E #E ik 31 224.0.0.13,

F 612 (*,G)mroute, RPHI{E A O/RPFRELISPOE,

XTR3#sh ip mro 225.1.1.10
<.skip.>
(*, 225.1.1.10), 00:42:51/00:03:25, RP 172.16.251.4, flags: S
Incomng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forward/ Sparse, 00:42:51/00:03: 25

xTR3#sh int LISPO | i address
Interface is unnunbered. Using address of LoopbackO (10.1.255.3)

EXTR4 L , MLISPRRE#ZI(*,G)iEHE, BIEE H M mroute,



X TR4#

*Nov 27 14:38:20.880: PIMO): Received v2 Join/Prune on LISPO from 10.1.255.3, to us

*Nov 27 14:38:20.881: PIMO): Join-list: (*, 225.1.1.10), RPT-bit set, WC-bit set, S-bit set
*Nov 27 14:38:20.883: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

*Nov 27 14:38:20.883: PIMO): Building Triggered (*,G Join / (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:38:20.884: PIMO): Add LISPO/10.1.13.1 to (*, 225.1.1.10), Forward state, by PIM*G
Join

*Nov 27 14:38:20.885: PIMO): Building Triggered (*,G Join / (S, GRP-bit) Prune nmessage for
225.1.1.10

*Nov 27 14:38:20.885: PIMO): Upstream node for (*, 225.1.1.10) changed fromO to 1

X TR4#

*Nov 27 14:38:20.885: PIMO): Insert (*,225.1.1.10) join in nbr 172.16.14.2's queue

*Nov 27 14:38:20.886: PIMO): Building Join/Prune packet for nbr 172.16.14.2

*Nov 27 14:38:20.886: PIMO0): Adding v2 (172.16.251.4/32, 225.1.1.10), WC-bit, RPT-bit, S-bit
Join

*Nov 27 14:38:20.887: PIMO): Send v2 join/prune to 172.16.14.2 (G gabitEthernet0/2.10)

XxTR4#sh ip mro 225.1.1.10
<.skip.>
(*, 225.1.1.10), 00:45:05/00:02:56, RP 172.16.251.4, flags: S
Incom ng interface: G gabitEthernet0/2.10, RPF nbr 172.16.14.2
Qutgoing interface list:
LI SPO, 10.1.13.1, Forward/ Sparse, 00:45:05/00: 02: 56

ERXMEBERT , xTRALRGIZPIMBE. REFEZICE4RIPIMERE,

xTR4#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR
Addr ess Pri o/ Mode
172.16.14.2 G gabi t Et hernet 0/ 2. 10 22:00: 37/00: 01: 20 v2 1/ DRSPG

MRPHAENRE , —tIMRMLN . FEIE(*,G)mroute.

CE4#

*Nov 27 14:41:55.907: PIMO): Building Periodic (*,G Join/ (S, GRP-bit) Prune nessage for
224.0.1.40

CE4#

*Nov 27 14:42:11.841: PIMO): Received v2 Join/Prune on G gabitEthernet0/1.10 from 172.16.14.1,
to us

*Nov 27 14:42:11.841: PIMO): Join-list: (*, 225.1.1.10), RPT-bit set, WC-bit set, S-bit set
*Nov 27 14:42:11.844: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

*Nov 27 14:42:11.845: PIMO): Adding register decap tunnel (Tunnel Q) as accepting interface of
(*, 225.1.1.10).

*Nov 27 14:42:11.846: PIMO): Add G gabitEthernet0/1.10/172.16.14.1 to (*, 225.1.1.10), Forward
state, by PIM*G Join

CE4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:00:11/00:03:18, RP 172.16.251.4, flags: S
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
G gabi t Et hernet 0/ 1. 10, Forwar d/ Sparse, 00: 00: 11/ 00: 03: 18



(*, 224.0.1.40), 21:00:55/00:02:53, RP 172.16.251.4, flags: SJCL
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
G gabi t Et hernet 0/ 1. 10, Forward/ Sparse, 21:00: 55/00: 02: 53

BIE R ER(SPT) I
RiIEEHEREZR,

CE1F % MIRL010(172.16.251.1)[@225.1.1.10 R E TR &,

CEl#ping 225.1.1.10 so 1lol0

Type escape sequence to abort.

Sending 1, 100-byte |ICMP Echos to 225.1.1.10, timeout is 2 seconds:
Packet sent with a source address of 172.16.251.1

Reply to request O from 172.16.251.3, 77 s

F-NMBRREEHRIN BT EREEP , FRIEFRP,

.Nov 30 00: 00:50.931: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry
.Nov 30 00: 00:50.932: MRT(0): (*,225.1.1.10), RPF change from /0.0.0.0 to
G gabit Et hernet 0/ 1. 10/172.16.11.1

.Nov 30 00:00:50.932: PIMO): Building Triggered (*, G Join / (S,GRP-bit) Prune message for

225.1.1.10

.Nov 30 00:00:50.933: MRT(0): Create (*,225.1.1.10), RPF (G gabitEthernet0/1.10, 172.16.11.1,

90/ 3072)

.Nov 30 00: 00: 50.936: MRT(0): Reset the z-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:50.937: MRT(0): (172.16.251.1,225.1.1.10), RPF install from /0.0.0.0 to
Loopback10/0.0.0.0

.Nov 30 00:00:50.937: PIMO): Adding register encap tunnel (TunnelO) as forwarding interface of

(172.16.251.1, 225.1.1.10).

GFEHRBESERP LEH B L EMRIEBIERS.

.Nov 30 00:00:51.540: PIMO): Received v2 Register on G gabitEthernet0/1.10 from 172.16.251.1

.Nov 30 00: 00: 51. 541: for 172.16.251.1, group 225.1.1.10

.Nov 30 00:00:51.542: PIMO): Adding register decap tunnel (Tunnel Q) as accepting interface of

(172.16.251.1, 225.1.1.10).

HTC.GMELEOES , G)WEAZAZHEAEE , FERES , G)EREMAITEES ,
HXo XRABIMEERBR (EBRP ),

CE4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:00:37/stopped, RP 172.16.251.4, flags: S
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
G gabi t Et hernet 0/ 1. 10, Forwar d/ Sparse, 00: 00: 37/ 00: 02: 52

(172.16.251.1, 225.1.1.10), 00:00:26/00:02:33, flags: PX Incom ng interface:
G gabi t Et hernet 0/ 1. 10, RPF nbr 172.16.14.1 Qutgoing interface list: Null

R CE4MIRAIE(S , G)MMA |, MAKIE(S , G)EH,

.Nov 30 00:00:51.544: PIMO): Insert (172.16.251.1,225.1.1.10) join in nbr 172.16.14.1's queue

.Nov 30 00:00:51.546: PIMO): Building Join/Prune packet for nbr 172.16.14.1

RN



.Nov 30 00:00:51.546: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Join
.Nov 30 00:00:51.547: PIMO): Send v2 join/prune to 172.16.14.1 (G gabitEthernet0/1.10)

et , BHENAEBREESHEMAERERER , MEFR.

o L] M /tmp/sharkfin

@ mEBERE ®* e =

filter ... <38/>

No. Time Source Destination Protocol Info

f 72 2017-11-28 13:55:48.167524 10.1.14.10 224.9.8.5 OSPF Hello Packet

1 73 2017-11-28 13:55:41.375985 172.16.251. ICMP Echo (ping) request

2017-11-28 172.16.251. Echo (ping) request

75 2017-11-28 13:55:41.405722 172.16.251. ICMP Echo (ping) request id=0x@02b, seq=0/0,

76 2017-11-28 13:55:41.408310 172.16.251. ICMP Echo (ping) request 1d=ex@02b, seq=0/@,

Join/Prune

43.448000 172.16.251.1 225.1.1.1@ ICMP Echo (ping) request id=0x@02b, seq=1/256,..

43.449757 172.16.251.1 225.1.1.1@ ICMP Echo (ping) request id=0x@02b, seq=1/256,

45.137555 172.16.23.1 224.9.0.13 PIMw2 Join/Prune

2017-11-28 13:55:45.451144 172.16.251.1 ICMP Echo (ping) request id=0x@02b, seq=2/512,..
82 2017-11-28 13:55:45.453196 172.16.251.1 225.1.1.18 ICMP Echo (ping) request 1id=0x882b, seq=2/512,.. ——

Frame 74: 150 bytes on wire (120@ bits), 150 bytes captured (1208 bits) on interface @

Ethernet II, Src: fa:16:3e:9b:b3:ff Dst: fa:16:3e:ab:98:7e (fa:16:3e:ab:98:7e)

Internet Protocol Version 4

User Datagram Protocol, Src Port: 46

Locator/ID Separation Protocol (Data)

Internet Protocol Version 4, Src: 172.16.251.1, Dst: 225.1.1.10

Internet Control Message Protocol

=
| 68 2017-11-28 13:55:29.783398 224.9.0.5 0SPF Hello Packet —
; 69 2017-11-28 13:55:34.738715 116: CDP/VTP/DTP/PAQP/UDLD CDP Device ID: xTR4 Port ID: GigabitEthernet®.. ——
| 76 2017-11-28 13:55:35.939428 fa:16:3e:ab:98:7e fa:16:3e:ab:98:7e LOOP Reply :

71 2017-11-28 13:55:37.964584 10.1.14.1 224.90.0.5 OSPF Hello Packet —

T~

78 2017-11-28 1
79 2017-11-28 1

YYYVYVYVYY

‘ ftmpjsharkfin

W | Apply a display filter ... <38/>

Mo. Time Source Destination Protocol Info —
68 2017-11-28 13:55:29.783398 10.1.14.10 224.0.0.5 OSPF Hello Packet —
; 69 2017-11-28 13:55:34.738715 fa:16:3e:ab:98:7e CDP/VTP/DTP/PAgP/UDLD CDP Device ID: xTR4 Port ID: GigabitEthernet®. ——
| 79 2017-11-28 13:55:35.939428 fa:16:3e:ab:98:7e fa:16:3e:ab:98:7e LOOP Reply :
71 2017-11-28 13:55:37.964584 10.1.14.1 224.0.9.5 OSPF Hello Packet —
72 2017-11-28 13:55:40.167524 10.1.14.10 0SPF Hello Packet —
73 2017-11-28 13:55:41.375985 172.16.251.1 ICMP Echo (ping) request id=8x@02b, seq=0/0, t.

13:55:41.391351 172.16.251.1 Echo (ping) id=0x002b,

75 2017-11-28 13:55:41.405722 172.16.251.1 ICMP Echo (ping) request id=0x082b, seq=0/@, t.. ——
76 2017-11-28 13:55:41.408310 172.16.251.1 ICMP Echo (ping) request id=0x082b, seq=0/@, t.. :

2017-11-28 13:55:41.568043 Join/Prune —1
78 2017-11-28 13:55:43.448000 172.16.251.1 ICMP Echo (ping) request id=8x@82b, seq=1/256,. ===
79 2017-11-28 13:55:43.449757 172.16.251.1 ICMP Echo (ping) request id=0x@02b, seq=1/256,..

2017-11-28 13:55:45.137555
81 2017-11-28 13:55:45.451144 172.16.251.1
B2 2017-11-28 13:55:45.453196 172.16.251.1
Frame 74: 150 bytes on wire (1200 hits), 158 bytes captured (1260 bits) on interface @
Ethernet II, Src: fa:16:3e:9b:b3: fa - Dst: fa:16:3e:ab:98:7e (fa:16:3e:ab:98:7e)
Internet Protocol Version 4
User Datagram Protocol, Src Port: 46618,
Locator/ID Separation Protocol (Data)
Internet Protocol Version 4, Src: 172.16.251.1, Dst: 225.1.1.18
Internet Control Message Protocol

Join/Prune
ICMP Echo (ping) request id=@xee2b, seq=2/512,..
IcMP Echo (ping) request id=8x082b, segq=2/512,..

TYYVYVYVYYY

BIEAHIREEXTRS g0/ 0 E#H1TH,
EE— /I HEad , S4EIP SRCHDSTZ #7510.1.11.1%110.1.14 .1,
EE-AIESH | S\ZRIP SRCHMDSTH 315910.1.14.15110.1.13.1,

ERBEBEBRIEDE , LHR CE3LEEERZISPTHIR, IS, G)WWMroute iR EFRICJMT, EIRA
EAS , G)IA.

.Nov 30 00:00:51.765: MRT(O0): Set 'L' flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:51.766: MRT(0): Reset the z-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:51.766: MRT(0): (172.16.251.1,225.1.1.10), RPF install from /0.0.0.0 to
G gabi t Et hernet 0/ 1. 10/ 172. 16.13. 1

.Nov 30 00:00:51.767: MRT(O0): Set the T-flag for (172.16.251.1, 225.1.1.10)




.Nov 30 00:00:51.768: PIMO): Insert (172.16.251.1,225.1.1.10) join in nbr 172.16.13.1's queue
.Nov 30 00:00:51.768: MRT(0): Create (172.16.251.1,225.1.1.10), RPF (G gabitEthernet0/1. 10,
172.16. 13. 1, 90/ 3072)

.Nov 30 00:00:51.769: MRT(0): WAVL Insert interface: Loopbackl0 in (172.16.251.1,225.1.1.10)
Successf ul

.Nov 30 00:00:51.770: MRT(O0): set min ntu for (172.16.251.1, 225.1.1.10) 18010->18010

.Nov 30 00:00:51.771: MRT(0): Add Loopbackl10/225.1.1.10 to the olist of (172.16.251.1,
225.1.1.10), Forward state - MAC not built

.Nov 30 00:00:51.771: MRT(O): Set the J-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:51.780: PIMO): Building Join/Prune packet for nbr 172.16.13.1

.Nov 30 00:00:51.780: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Join

.Nov 30 00:00:51.781: PIMO): Send v2 join/prune to 172.16.13.1 (G gabitEthernet0/1.10)

CE3#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:01:36/stopped, RP 172.16.251.4, flags: SICL
Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.13.1
Qutgoing interface list:
Loopback10, Forward/ Sparse, 00:01: 36/ 00: 02: 48

(172.16.251.1, 225.1.1.10), 00:00:25/00:02:34, flags: LJT Inconming interface:
G gabit Et hernet 0/ 1. 10, RPF nbr 172.16.13.1 Qutgoing interface |list: Loopbackl0, Forward/ Sparse,
00: 00: 25/ 00: 02: 48

XxTR3EFEMCE3REI(S , G)iE#E, CEERER172.16.251.10RPF, ©IEEMALISPER , #4i
EZIRLOC 10.1.11.18PIMARE , IANESRLOCARE10.1.14.1.0(S , G)BIRHARETH
Mroute. A(S , G)EEHERLISPO RLOC 10.1.11.1 432 B5E172.16.255.1

.Nov 30 00:00:51.104: PIMO): Received v2 Join/Prune on G gabitEthernet0/2.10 from 172.16. 13. 2,

.Nov 30 00:00:51.105: PIMO): Join-list: (172.16.251.1/32, 225.1.1.10), S-bit set

.Nov 30 00:00:51.105: PIMO): RPF Lookup failed for 172.16.251.1

.Nov 30 00:00:51.108: MRT(0): Reset the z-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:51.108: MRT(0): Create (172.16.251.1,225.1.1.10), RPF (unknown, 0.0.0.0, 0/0)
.Nov 30 00:00:51.109: MRT(0): WAVL Insert interface: G gabitEthernet0/2.10 in
(172.16.251.1,225.1.1.10) Successful

.Nov 30 00:00:51.110: MRT(0): set min ntu for (172.16.251.1, 225.1.1.10) 18010->1500
.Nov 30 00:00:51.110: MRT(0): Add G gabitEthernet0/2.10/225.1.1.10 to the olist of
(172.16.251.1, 225.1.1.10), Forward state - MAC built

.Nov 30 00:00:51.111: PIMO): Add G gabitEthernet0/2.10/172.16.13.2 to (172.16.251. 1,
225.1.1.10), Forward state, by PIM SG Join

.Nov 30 00:00:51.111: MRT(0): Add G gabitEthernet0/2.10/225.1.1.10 to the olist of
(172.16.251.1, 225.1.1.10), Forward state - MAC built

.Nov 30 00:00:51.112: MRT(0): Set the PIMinterest flag for (172.16.251.1, 225.1.1.10)
.Nov 30 00:00:51.128: MRT(0): (172.16.251.1,225.1.1.10), RPF change from /0.0.0.0 to
LI SPO/10.1.11.1

.Nov 30 00:00:51.130: MRT(0): Set the T-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:51.130: PIMO): Insert (172.16.251.1,225.1.1.10) join in nbr 10.1.11.1's queue
.Nov 30 00:00:51.134: PIMO): Building Join/Prune packet for nbr 10.1.11.1

.Nov 30 00:00:51.134: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Join
.Nov 30 00:00:51.135: PIMO): Send v2 join/prune to 10.1.11.1 (LI SPO)

xTR3#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G- GenlD Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.13.2 G gabi t Et hernet 0/ 2. 10 2d16h/ 00: 01: 20 v2 1/ DRSPG
10.1.11.1 LI SPO 00: 00: 19/ 00: 01: 39 v2 0/

10.1.14.1 LI SPO 1d18h/ 00: 01: 39 v2 0/



xTR3#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:01:29/stopped, RP 172.16.251.4, flags: S
Incom ng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forwar d/ Sparse, 00: 01: 29/00: 02: 57

(172.16.251.1, 225.1.1.10), 00:00:19/00:02:40, flags: T
Incom ng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forwar d/ Sparse, 00: 00: 19/ 00: 03: 10

(*,G)F(S , G)WRPFIZOTE/RE — HEH(RLOC 10.1.14.1)FISPT(RLOC 10.1.11.1), EhL%K
MXTRIZIRPHIRPTILFMSHIIAEY(S , GEBIEE,

.Nov 30 00:00:51.209: PIMO): Insert (172.16.251.1,225.1.1.10) sgr prune in nbr 10.1.14.1's
queue

.Nov 30 00:00:51.212: PIMO): Building Join/Prune packet for nbr 10.1.14.1

.Nov 30 00:00:51.212: PIMO): Adding v2 (172.16.251.4/32, 225.1.1.10), WC-bit, RPT-bit, S-bit

.Nov 30 00:00:51.213: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), RPT-bit, S-bit Prune
.Nov 30 00:00:51.214: PIMO): Send v2 join/prune to 10.1.14.1 (LI SPO)

XxTR3#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.13.2 G gabi t Et hernet 0/ 2. 10 4d09h/ 00: 01: 19 v2 1/ DRSPG
10.1.11.1 LI SPO 00: 00: 58/ 00: 01: 02 v2 0/

10.1.14.1 LI SPO 3d11h/ 00: 01: 34 v2 0/

XTRIMXTR3EZW —NS , G)MA , AFaESPTHE, (*,G)HWRPFEAEILISPIHFEIMRP, H
RLOC 10.1.14.18|E2RPFR ZHPIM4FE, #IE(*,G)F(S , G)mroutes,

.Nov 30 00: 00:55.281: PIMO): Received v2 Join/Prune on LISPO from 10. 1. 255.3

.Nov 30 00:00:55.281: PIMO): J/P Transport Attribute, Transport Type: Unicast, to us

.Nov 30 00:00:55.282: PIMO): Join-list: (172.16.251.1/32, 225.1.1.10), S-bit set

.Nov 30 00: 00: 55.283: PIMO): Check RP 172.16.251.4 into the (*, 225.1.1.10) entry

.Nov 30 00: 00: 55.283: MRT(0): Create (*,225.1.1.10), RPF (unknown, 0.0.0.0, 0/0)

.Nov 30 00: 00: 55.284: MRT(0): Reset the z-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:55.284: MRT(0): (172.16.251.1,225.1.1.10), RPF install from /0.0.0.0 to

G gabi t Et hernet 3. 10/ 172. 16. 11. 2

.Nov 30 00:00:55.284: MRT(0): Create (172.16.251.1,225.1.1.10), RPF (G gabitEthernet3. 10,
172.16. 11. 2, 90/ 130816)

.Nov 30 00:00:55.285: MRT(0): WAVL Insert LISP interface: LISPO in (172.16.251.1,225.1.1.10)
Next - hop: 10.1.13.1 CQuter-source: 0.0.0.0 Successful

.Nov 30 00:00:55.285: MRT(0): set min ntu for (172.16.251.1, 225.1.1.10) 18010->17892

.Nov 30 00:00:55.285: MRT(0): Set the T-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:00:55.286: MRT(0): Add LISP0/10.1.13.1 to the olist of (172.16.251.1, 225.1.1.10),
Forward state - MAC not built

.Nov 30 00:00:55.286: PIMO): Add LISP0/10.1.13.1 to (172.16.251.1, 225.1.1.10), Forward state,
by PIM SG Join

.Nov 30 00:00:55.286: MRT(0): Add LISP0/10.1.13.1 to the olist of (172.16.251.1, 225.1.1.10),
Forward state - MAC not built



B4 XTRTMRPEEI(S |, G)A, EIIRLOC 10.1.14.169OIL LISPOLFHMZI(S , G)o

.Nov 30 00:00:55.295: PIMO): Received v2 Join/Prune on LISPO from 172. 16.251. 14

.Nov 30 00:00:55.295: PIMO): J/P Transport Attribute, Transport Type: Unicast, to us

.Nov 30 00:00:55.295: PIMO): Join-list: (172.16.251.1/32, 225.1.1.10), S-bit set

.Nov 30 00: 00:55.295: MRT(0): WAVL Insert LISP interface: LISPO in (172.16.251.1,225.1.1.10)
Next - hop: 10.1.14.1 Quter-source: 0.0.0.0 Successful

.Nov 30 00:00:55.296: MRT(O0): set min ntu for (172.16.251.1, 225.1.1.10) 17892->17892

.Nov 30 00:00:55.296: MRT(0): Add LISP0/10.1.14.1 to the olist of (172.16.251.1, 225.1.1.10),
Forward state - MAC not built

.Nov 30 00:00:55.296: PIMO): Add LISP0/10.1.14.1 to (172.16.251.1, 225.1.1.10), Forward state,
by PIM SG Join

.Nov 30 00:00:55.297: MRT(0): Add LISP0/10.1.14.1 to the olist of (172.16.251.1, 225.1.1.10),
Forward state - MAC not built

XTR1#sh ip mro

(*, 225.1.1.10), 00:00:27/stopped, RP 172.16.251.4, flags: SP
Incom ng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10), 00:00:27/00:02:31, flags: T
Incom ng interface: G gabitEthernet3.10, RPF nbr 172.16.11.2
Qutgoing interface list:
LI SPO, 10.1.14.1, Forward/ Sparse, 00:00:27/00:03:01
LI SPO, 10.1.13.1, Forward/ Sparse, 00:00:27/00:03:01

XTRAMXTR3EW(S , G)iEBY, LISPOZ|10.1.13.1 \OILHERR,

Nov 30 00: 00:50.771: PIMO): Received v2 Join/Prune on LISPO from 10.1.255.3, to us
Nov 30 00: 00:50.772: PIMO): Join-list: (*, 225.1.1.10), RPT-bit set, WC-bit set, S-bit set

Nov 30 00: 00:50.774: PIMO): Update LISP0O/10.1.13.1 to (*, 225.1.1.10), Forward state, by PIM*G

Join

Nov 30 00: 00:50.774: MRT(0): Update LISP0O/10.1.13.1 in the olist of (*, 225.1.1.10), Forward
state - MAC not built

Nov 30 00: 00: 50.775: PIMO): Prune-list: (172.16.251.1/32, 225.1.1.10) RPT-bit set

Nov 30 00: 00: 50.776: PIMO): Prune LISPO/10.1.13.1 from (172.16.251.1/32, 225.1.1.10)

Nov 30 00: 00: 50. 776: MRT(0): Delete LISP0/10.1.13.1 fromthe olist of (172.16.251.1, 225.1.1.10)
- del eted

XTR4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:07:47/00:03:04, RP 172.16.251.4, flags: S
Incom ng interface: G gabitEthernet0/2.10, RPF nbr 172.16.14.2
Qutgoing interface list:
LI SPO, 10.1.13.1, Forward/ Sparse, 00:07:47/00:03: 04

(172.16.251.1, 225.1.1.10), 00:00:26/00:02:33, flags:
Incomng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forwar d/ Sparse, 00: 00: 26/ 00: 03: 03

XTR4#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess
172.16.14. 2

Pri o/ Mode

G gabi t Et hernet 0/ 2. 10 4d09h/ 00: 01: 16 v2 1/ DRSPG



10.1.11.1 LI SPO 00: 00: 26/ 00: 01: 33 v2 0/

RP(CE4)EZWEBRPTIVEMN(S , G) &8, RPUESHAZEHIMNIE. RPEIRARE(S , G)IEH,

.Nov 30 00:01:34.811: PIMO): Received v2 Join/Prune on G gabitEthernet0/1.10 from 172. 16. 14. 1,

.Nov 30 00:01:34.813: PIMO): Prune-list: (172.16.251.1/32, 225.1.1.10) RPT-bit set

.Nov 30 00:01:34.818: MRT(0): Set the T-flag for (172.16.251.1, 225.1.1.10)

.Nov 30 00:01:34.818: PIMO): Renoving register decap tunnel (Tunnel Q) as accepting interface of
(172.16.251.1, 225.1.1.10).

.Nov 30 00:01:34.819: PIMO): Installing G gabitEthernet0/1.10 as accepting interface for
(172.16.251.1, 225.1.1.10).

.Nov 30 00:01:34.899: PIMO): Insert (172.16.251.1,225.1.1.10) join in nbr 172.16.14.1's queue
.Nov 30 00:01:34.902: PIMO): Building Join/Prune packet for nbr 172.16.14.1

.Nov 30 00:01:34.903: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Join

.Nov 30 00:01:34.903: PIMO): Send v2 join/prune to 172.16.14.1 (G gabitEthernet0/1.10)

.Nov 30 00:01:39.398: PIMO): Insert (172.16.251.1,225.1.1.10) prune in nbr 172.16.14.1's queue
.Nov 30 00:01:39.399: PIMO): Building Join/Prune packet for nbr 172.16.14.1

.Nov 30 00:01:39.401: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Prune

.Nov 30 00:01:39.402: PIMO): Send v2 join/prune to 172.16.14.1 (G gabitEthernet0/1.10)

CE4#sh ip mro

<.skip.>

(172.16.251.1, 225.1.1.10), 00:00:57/00:02: 45, flags: PT
Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.14.1
Qutgoing interface list: Null

xTRAZEWHRPEERN(S , GBI NHERKIEEIFHR(CET), Gi0/2.10F3FEEOILF,

Nov 30 00: 01: 38.620: PIMO): Received v2 Join/Prune on G gabitEthernet0/2.10 from 172. 16. 14. 2,
to us

Nov 30 00:01:38.621: PIMO): Prune-list: (172.16.251.1/32, 225.1.1.10)

Nov 30 00: 01:38.622: PIMO): Prune G gabitEthernet0/2.10/225.1.1.10 from (172. 16. 251. 1/ 32,
225.1.1.10)

Nov 30 00: 01: 38.622: MRT(0): Delete G gabitEthernet0/2.10/225.1.1.10 fromthe olist of
(172.16.251.1, 225.1.1.10)

Nov 30 00: 01: 38.624: MRT(0): Reset the PIMinterest flag for (172.16.251.1, 225.1.1.10)

Nov 30 00:01:38.625: MRT(O0): set min ntu for (172.16.251.1, 225.1.1.10) 1500->18010

Nov 30 00: 01:38.626: PIMO): Insert (172.16.251.1,225.1.1.10) prune in nbr 10.1.11.1's queue -
del et ed

Nov 30 00: 01:38.628: PIMO): Building Join/Prune packet for nbr 10.1.11.1

Nov 30 00:01:38.629: PIMO): Adding v2 (172.16.251.1/32, 225.1.1.10), S-bit Prune

Nov 30 00: 01:38.630: PIMO): Send v2 join/prune to 10.1.11.1 (LI SPO)

XTR4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:08:19/00:02:32, RP 172.16.251.4, flags: S
Incom ng interface: G gabitEthernet0/2.10, RPF nbr 172.16.14.2
Qutgoing interface list:
LI SPO, 10.1.13.1, Forward/ Sparse, 00:08:19/00: 02: 32

(172.16.251.1, 225.1.1.10), 00:00:57/00:02:02, flags: PT
Incom ng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list: Null

)

xTRIMXTRAEEI(S , G)EBY |, 3iBITRLOC 10.1.14.1 MOILM ERLISPO,

.Nov 30 00:01:47.450: PIMO): Received v2 Join/Prune on LISPO from 172.16.251. 14



.Nov 30 00:01:47.450: PIMO):
.Nov 30 00:01:47.450: PIMO):
.Nov 30 00:01:47.451: PIMO):
Nov 30 00:01:47.451: MRT(O0):

225.1.1.10) - deleted

xTR1#sh ip mro
<.skip.>

J/ P Transport Attribute, Transport Type: Unicast, to us
Prune-list: (172.16.251.1/32, 225.1.1.10)

Prune LISPO/10.1.14.1 from (172.16.251.1/32, 225.1.1.10)
Del ete LISPO/10.1.14.1 fromthe olist of (172.16.251.1,

(*, 225.1.1.10), 00:01:02/stopped, RP 172.16.251.4, flags: SP
Incom ng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10),

00: 01: 02/ 00: 01: 57, flags: T

Incom ng interface: G gabitEthernet3.10, RPF nbr 172.16.11.2

Qutgoing interface list:

LI SPO, 10.1.13.1, Forward/ Sparse, 00:01:02/00:02: 27

RERE T RELRS

FHR(CE1)

CEl#sh ip mro
<.skip.>

, 1.1, , 1 01: st opped, . 16. .4, ags:

(*, 225.1.1.10), 00:01: 46/ d, RP 172.16.251.4, fl SPF
Incomng interface: G gabitEthernet0/1.10, RPF nbr 172.16.11.1
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10),

00: 01: 46/ 00: 03: 09, flags: FT

Incom ng interface: Loopbackl1l0, RPF nbr 0.0.0.0

Qutgoing interface list:

G gabi t Et hernet 0/ 1. 10, Forward/ Sparse, 00:01: 46/ 00: 02: 39, A

xTR1

XTR1#sh ip mro
<.skip.>

(*, 225.1.1.10), 00:01:02/stopped, RP 172.16.251.4, flags: SP
Incomng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list: Null

(172.16.251.1, 225.1.1.10),

00:01:02/00: 01: 57, flags: T

Incom ng interface: G gabitEthernet3.10, RPF nbr 172.16.11.2

Qutgoing interface list:

LI SPO, 10.1.13.1, Forward/ Sparse, 00:01:02/00:02: 27

XTR1#sh ip pim nei
Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR -

P - Proxy Capable, S -

Desi gnated Router, N - Default DR Priority,

State Refresh Capable, G - Genl D Capabl e,

L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.11.2 G gabi t Et hernet 3. 10 16:23: 01/ 00: 01: 29 v2 1/ DRSPG
10.1.14.1 LI SPO 00: 01: 02/ 00: 01: 55 v2 0/

LHR(CE3)



CE3#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:10:10/stopped, RP 172.16.251.4, flags: SICL
Incom ng interface: G gabitEthernetO/1.10, RPF nbr 172.16.13.1
Qutgoing interface list:
Loopback10, Forward/ Sparse, 00:10:10/00: 02: 24

(172.16.251.1, 225.1.1.10), 00:01:46/00:01:13, flags: LJIT
Incom ng interface: G gabitEthernetO/1.10, RPF nbr 172.16.13.1
Qutgoing interface list:
Loopback10, Forward/ Sparse, 00:01: 46/ 00: 02: 24

XTR3

xTR3#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:09:05/00:03:15, RP 172.16.251.4, flags: S
Incom ng interface: LISPO, RPF nbr 10.1.14.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forwar d/ Sparse, 00: 09: 05/ 00: 03: 15

(172.16.251.1, 225.1.1.10), 00:01:44/00:01:15, flags: T
Incom ng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list:
G gabi t Et hernet 0/ 2. 10, Forwar d/ Sparse, 00: 01: 44/ 00: 03: 15

xTR3#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.13.2 G gabi t Et hernet 0/ 2. 10 4d09h/ 00: 01: 30 v2 1/ DRSPG
10.1.11.1 LI SPO 00: 01: 44/ 00: 01: 14 v2 0/

10.1.14.1 LI SPO 3d11h/ 00: 01: 46 v2 0/

RP(CE4)

CE4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:09:10/00:03:17, RP 172.16.251.4, flags: S
Incomng interface: Null, RPF nbr 0.0.0.0
Qutgoing interface list:
G gabi t Et hernet 0/ 1. 10, Forwar d/ Sparse, 00: 09: 10/ 00: 03: 17

(172.16.251.1, 225.1.1.10), 00:01:45/00:02: 35, flags: PT
Incom ng interface: G gabitEthernet0/1.10, RPF nbr 172.16.14.1
Qutgoing interface list: Null

XTR4

XTR4#sh ip mro
<.skip.>
(*, 225.1.1.10), 00:09:05/00:02:44, RP 172.16.251.4, flags: S
Incom ng interface: G gabitEthernet0/2.10, RPF nbr 172.16.14.2
Qutgoing interface list:
LI SPO, 10.1.13.1, Forward/ Sparse, 00:09:05/00:02: 44



(172.16.251.1, 225.1.1.10), 00:01:44/00:01: 15, flags: PT
Incom ng interface: LISPO, RPF nbr 10.1.11.1
Qutgoing interface list: Null

xTR4#sh ip pim nei

Pl M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upt i me/ Expi res Ver DR

Addr ess Pri o/ Mode
172.16.14.2 G gabi t Et hernet 0/ 2. 10 4d09h/ 00: 01: 25 v2 1/ DRSPG
10.1.11.1 LI SPO 00: 01: 44/ 00: 01: 47 v2 0/

g
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