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Map Map
Resolver Server

R 192.168.5.5

==

R7Y 192.168.7.7

==

==

10,1155 10.1.47.7
10.1.15.4 10.1.47.4
R1 R2 R3 R4
172.16.1.1 172.16.4.4

XTR = LISPEEH=RAIARITRHETR , EHFBRATREF M., WRBEMLISPERHRRRE , ©FFK
NZRAVITR |, TEEWIRLISPEE B 25 /F BN B R BRAYETR,

ITR =AORREH AR
ETR =i M R85&E % i 2%

MR EMTER(MR) =RR 5 #4788 R LISP¥E UTRE SEATEIDEIRLOCHR 5 B [0 HL & JELISPRR B R E )
MILISPEAZMEIRE . RERANXHFHIMR,

BR &1 PR S5 2] (MS) =R &I fR S5 85 2 LISPU RETREA EEIDRI BT M EMILISPEMIREIR R, MR
SERSEMOEIDRIRNREBEEALISPIRET RS, FIELISPIL R & FLISPET R 5K ERHT
EIDZIRLOCHI MRS, R7E2ZAXFHIMS,

KIRFRRAF(EID) b4t : EIDM i SIFIP U AR IRL IR ET R, BN ETEIDEIRLOCHI BT |, ATk
HILISPILE KB BYEID A A M,

BB ER(RLOC)#biE : RLOCHhHE B IFIPH# it MIFRIRIPR & R E AR B %R, RLOCZE RN
(Y AR MBI & S ER E SR,

ALT ( ZRRAZHA ) | EEREBTRMNRFRSHFNERETRE , REBFHALT , RATH
BZRNZEHFEHERS. LERMTHATXTRZEHERFRE,

alt-vrf: e 2 038 B M 3% % (VRF) A T BB E L 257/ID 20 B W (LISP) B I IPv4 i SR IR RF 2 8% B E {1
2% ( EIDEIRLOC ) HREIE 32 55 BR &1 15 SR Bt B1 68 A Y ST 55 IPv4 it 3iE R BI MY VRFSEBIZ A2 B+
(ALT)

R1E& &

1
router lisp
database-mapping 172.16.1.1/32 10.1.12.1 priority 5 weight 100 ------ > EID Mapping with RLOC



ipvd itr map-resolver 192.168.5.5

ipvd itr
ipv4 etr map-server 192.168.7.7 key cisco ---> ETR will send the map-register message to map

server for EID
ipvd etr
exit

RAE B

router lisp

database-mapping 172.16.4.4/32 10.1.34.4 priority 5 weight 100 > EID Mapping with RLOC

ipv4 itr map-resolver 192.168.5.5

ipvd itr
ipv4d etr map-server 192.168.7.7 key cisco ---> ETR will send the map-register message to map

server for EID
ipvd etr
exit

R5 : MR 5 R4 B B
fEMap-Resolved T , B EFvIfE X Falt-vrf , Zalt-vrif A FEMRAMMS 2 B K MPBGPXY &
, RE AT HRAEEIXTREMBIMSHIZIZIE R HIEID,

|
vrf definition lisp
rd 100:1
!
address-family ipv4
route-target export 100:1
route-target import 100:1
exit-address-family
|
!
interface Tunnell

vrf forwarding lisp
ip address 10.1.45.4 255.255.255.0

tunnel source Ethernet0/1
tunnel destination 10.1.67.7
|
!
router lisp
ipv4 map-resolver
ipv4 alt-vrf lisp >>> This command defines "lisp" as the alt-vrf.
exit
!
router bgp 65000
!
address-family ipv4 vrf lisp
neighbor 10.1.45.5 remote-as 65000

neighbor 10.1.45.5 activate
exit-address-family

R7:MAP-Serverfit iR

EMRELL , EMS Lt EEE Ealt-vrf,



1
router lisp
site 1
authentication-key cisco
eid-prefix 172.16.4.4/32 accept-more-specifics
exit
!
site 2
authentication-key cisco
eid-prefix 172.16.1.1/32 accept-more-specifics
exit
!
ipvd map-server
ipv4 alt-vrf lisp >>>>>>> ALT VRF is lisp
exit
!
vrf definition lisp
rd 100:1
!
address-family ipv4
route-target export 100:1
route-target import 100:1
exit-address-family
1
!
interface Tunnell
vrf forwarding lisp
ip address 10.1.45.5 255.255.255.0
tunnel source Ethernet0/0
tunnel destination 10.1.56.5
!
router bgp 65000
1
address-family ipv4d vrf lisp
redistribute lisp
neighbor 10.1.45.4 remote-as 65000
neighbor 10.1.45.4 activate
exit-address-family
1

end
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EMELISPERE , FEREUT&RMHZ—

1. xTREMERIARE BH A 6] 220,
2. BEEXTRIVEIDH# ER B TR EFEE TEMXTRE,
AT —BENF

1. ANETRERLFER G EME S ZIE RIS RSS2 , UIRERHEEIDFRLOCH 41

2. HMITRMETRMITpingiRE ( BIM172.16.1.18172.16.4.4 ) BF , ITR 172.16.1.1F 61 BR 5 fiR
ME§172.16.5.5 K IXMETEREE |, BMET BT ESALTHIMNFBER B X 2R S IRSS 25,

3. —BMSWZIREMRIER , e SHENMEERELTEREETR,

4. ETRIRFIMSERE , FEEFEAERLOCHULEEITR,

R1_XTR#sh ip route 172.16.4.4 ----- > R4's EID



% Subnet not in table

R1_XTR#sh ip route 0.0.0.0
Routing entry for 0.0.0.0/0, supernet
Known via "static", distance 1, metric 0 (connected), candidate default path
Routing Descriptor Blocks:
* directly connected, via NullO
Route metric is 0, traffic share count is 1

WERRT , BEEIRANEIDA7.16 44T AR ERS, MEBARE TEanonRiAEe, M E L ENARREE , 17.16.4.4%4T
pingIR/ER R & LISPE %%,

R1_XTR#ping 172.16.4.4 source lol

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.16.4.4, timeout is 2 seconds:
Packet sent with a source address of 172.16.1.1

Success rate is 60 percent (3/5), round-trip min/avg/max = 1/4/7 ms

R1_XTR#

BT ELERpingTHE , RABEILISPEE N EXEHHXTRIWEEKIEZEIR:

R1_XTR#sh ip lisp map-cache
LISP IPv4 Mapping Cache for EID-table default (IID 0), 2 entries

0.0.0.0/0, uptime: 06:10:24, expires: never, via static send map-request
Negative cache entry, action: send-map-request

172.16.4.4/32, uptime: 05:55:27, expires: 18:04:32, via map-reply, complete
Locator Uptime State Pri/Wgt

10.1.34.4 05:55:27 up 1/100

B HERR

UTR-EFEEHHEHNBESIHR , ATRELISPEESR. 28 AU Tdebugin & HIRE R

: “debug lisp control-plane all”,

AR FEE  debug TRERKERE K FEEZEHRERIET.
EXTR-R1 EFH

ETENFEEES , RIEEAMSEMEEID , AEMSKHEIA, B , R4AEFEMSEMEEID,

*Oct 16 12:46:09.398: LISP-0: IPv4 Map Server IID 0 192.168.7.7, Sending map-register (src_rloc
10.1.15.1) nonce O0xBEB73F0C-0xXxFE3EBC4E.
*Oct 16 12:46:09.403: LISP: Processing received Map-Notify message from 192.168.7.7 to 10.1.15.1

M1 , MR1ER4MEID % #ping , JEERI1MEID , R1MEIEMR A X MRS E R BIE S,



R1_XTR#ping 172.16.4.4 source 172.16.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.16.4.4, timeout is 2 seconds:
Packet sent with a source address of 172.16.1.1

*Oct 16 12:46:23.380: LISP: Send map request type remote EID prefix

*Oct 16 12:46:23.380: LISP: Send map request for EID prefix IID 0 172.16.4.4/32

*Oct 16 12:46:23.380: LISP-0: Remote EID IID 0 prefix 172.16.4.4/32, Send map request (1)
(sources: <signal>, state: incomplete, rlocs: 0).

*Oct 16 12:46:23.380: LISP-0: AF IPv4, Sending map-request from 10.1.12.1 to 172.16.4.4 for EID
172.16.4.4/32, ITR-RLOCs 1, nonce 0x99255979-0x30A1BACl (encap src 10.1.15.1, dst 192.168.5.5).

R BIE SR , MREMSERRUFRAN LLEIDEMEIXTR |, F MG IEREEHKKEIRY, RAERNE
|, RS R R ERT , HRLOC?Q ;

*Oct 16 12:46:23.389: LISP: Processing received Map-Reply message from 10.1.34.4 to 10.1.12.1
*Oct 16 12:46:23.389: LISP: Received map reply nonce 0x99255979-0x30A1BAC1, records 1

*Oct 16 12:46:23.389: LISP: Processing Map-Reply mapping record for IID 0 172.16.4.4/32, ttl
1440, action none, authoritative, 1 locator

10.1.34.4 pri/wei=1/100 LpR

*Oct 16 12:46:23.389: LISP-0: Map Request IID 0 prefix 172.16.4.4/32 remote EID prefix[LL],
Received reply with rtt 9ms.

*Oct 16 12:46:23.389: LISP: Processing mapping information for EID prefix IID 0 172.16.4.4/32

R EATRBE IR

WTAR , MREEKERBRIVMREERER , LT #172.16.4489RLOC, RfF , EMMSIREL
BEID & HBGP lisp vifR B & T | #EZVZE"IEEEH‘IMRHHR% FRHEREMS:

LISP_Resolver#show ip bgp vpnv4 vrf lisp

BGP table version is 3, local router ID is 192.168.5.5

Status codes: s suppressed, d damped, h history, * wvalid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i1 - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 100:1 (default for vrf lisp)
*>i 172.16.1.1/32 10.1.45.5 1 100 0 2
*>i 172.16.4.4/32 10.1.45.5 1 100 0 2

*Oct 16 12:46:23.384: LISP: Processing received Map-Request message from 10.1.12.1 to 172.16.4.4
*Oct 16 12:46:23.384: LISP: Received map request for IID 0 172.16.4.4/32, source_eid IID 0
172.16.1.1, ITR-RLOCs: 10.1.12.1, records 1, nonce 0x99255979-0x30A1BAC1

*Oct 16 12:46:23.384: LISP-0: AF IID 0 IPv4, Forwarding map request to 172.16.4.4 on the ALT.

AE  EASHEE TRFEREHEKRFN72.16.4.4 , EXFR L B2 RIFEBGPRFAMNT —
ks B RIEFIMS,

R AR S5 B IR TR

EMS EZTH R E R EMRIARAEM & HETREVRGHEAME R

*Oct 16 12:46:09.398: LISP: Processing Map-Register mapping record for IID 0 172.16.1.1/32, ttl
1440, action none, authoritative, 1 locator



10.1.12.1 pri/wei=5/100 LpR

*Oct 16 12:46:09.398: LISP-0: MS registration IID 0 prefix 172.16.1.1/32 10.1.15.1 site 2,
Updating.

*Oct 16 12:46:41.445: LISP: Processing Map-Register mapping record for IID 0 172.16.4.4/32, ttl
1440, action none, authoritative, 1 locator

10.1.34.4 pri/wei=1/100 LpR

*Oct 16 12:46:41.445: LISP-0: MS registration IID 0 prefix 172.16.4.4/32 10.1.47.4 site 1,
Updating.

BIE , MAIXTREE KM EMHEID:

R7#show lisp site detail

LISP Site Registration Information
Site name: 1

Allowed configured locators: any
Allowed EID-prefixes:

EID-prefix: 172.16.4.4/32

First registered: 05:02:48 Routing table tag: 0
Origin: Configuration, accepting more specifics
Merge active: No

Proxy reply: No

TTL: 1d00h

State: complete

Registration errors:
Authentication failures: 0
Allowed locators mismatch: 0
ETR 10.1.47.4, last registered 00:00:21, no proxy-reply, map-notify
TTL 1d00h, no merge, hash-function shal, nonce 0x56D89121-0xC39C2892
state complete, no security-capability
XTR-ID 0xF7DE6C93-0x06F8DDA4-0x7D6400B1-0x19EC9669
site-ID unspecified
Locator Local State Pri/Wgt
10.1.34.4 vyes up 1/100
Site name: 2
Allowed configured locators: any
Allowed EID-prefixes:
EID-prefix: 172.16.1.1/32

First registered: 05:02:46

Routing table tag: 0

Origin: Configuration, accepting more specifics
Merge active: No

Proxy reply: No

TTL: 1d00h

State: complete

Registration errors:
Authentication failures: 0
Allowed locators mismatch: 0
ETR 10.1.15.1, last registered 00:00:50, no proxy-reply, map-notify
TTL 1d00h, no merge, hash-function shal, nonce 0xBEB73F0C-0xXFE3EBC4E
state complete, no security-capability
XTR-ID OxCF7E1300-0x302FF91A-0x1C2D0499-0x8A105258
site-ID unspecified
Locator Local State Pri/Wgt
10.1.12.1 vyes up 5/100

HMR1#ITping#R4E , MREIMSKIEMEHFEREER , MSERLERUTEE !

*Oct 16 12:46:23.388: LISP: Processing received Map-Request message from 10.1.12.1 to 172.16.4.4
*Oct 16 12:46:23.388: LISP: Received map request for IID 0 172.16.4.4/32, source_eid IID 0
172.16.1.1, ITR-RLOCs: 10.1.12.1, records 1, nonce 0x99255979-0x30A1BAC1

*Oct 16 12:46:23.388: LISP-0: MS EID IID O prefix 172.16.4.4/32 site 1, Forwarding map request
to ETR RLOC 10.1.34.4.



XTR2-R4ZIE I

R4EREUTEH .

1. RAMRT7 ( BIMS ) HURLISPEEEHE S,
2. IESWREH , RUECERI1ZBIKZZIRS ( BIMS ) HEREHERMER , ERMMRE X EIMS,
3. RABRABEBRI K EMHE REHE,

*Oct 16 13:32:40.700: LISP: Processing received Encap-Control message from 10.1.47.7 to
10.1.34.4

*Oct 16 13:32:40.702: LISP: Processing received Map-Request message from 10.1.12.1 to 172.16.4.4
*Oct 16 13:32:40.702: LISP: Received map request for IID 0 172.16.4.4/32, source_eid IID 0
172.16.1.1, ITR-RLOCs: 10.1.12.1, records 1, nonce 0x188823A0-0xAFF029C8

*Oct 16 13:32:40.702: LISP: Processing map request record for EID prefix IID 0 172.16.4.4/32
*Oct 16 13:32:40.702: LISP-0: Sending map-reply from 10.1.34.4 to 10.1.12.1.

BRI

#MRE

THNBESHIRATMRIK HAIR4MRFER

Internet Protocol Version 4, Src: 10.1.15.1 (10.1.15.1), Dst: 192.168.5.5 (192.168.5.5)
Version: 4
Header Length: 20 bytes
Differentiated Services Field: OxcO (DSCP 0x30: Class Selector 6; ECN: 0x00: Not-ECT (Not
ECN-Capable Transport))
Total Length: 120
Identification: 0x1446 (5190)
Flags: 0x00
Fragment offset: 0
Time to live: 31
Protocol: UDP (17)
Header checksum: 0Oxa7c0 [validation disabled]
Source: 10.1.15.1 (10.1.15.1)
Destination: 192.168.5.5 (192.168.5.5)
[Source GeoIP: Unknown]
[Destination GeoIP: Unknown]
User Datagram Protocol, Src Port: 4342 (4342), Dst Port: 4342 (4342)
Locator/ID Separation Protocol
Internet Protocol Version 4, Src: 10.1.12.1 (10.1.12.1), Dst: 172.16.4.4 (172.16.4.4)
Version: 4
Header Length: 20 bytes
Differentiated Services Field: OxcO (DSCP 0x30: Class Selector 6; ECN: 0x00: Not-ECT (Not
ECN-Capable Transport))
Total Length: 88
Identification: 0x1445 (5189)
Flags: 0x00
Fragment offset: 0
Time to live: 32
Protocol: UDP (17)
Header checksum: Oxbf7a [validation disabled]
Source: 10.1.12.1 (10.1.12.1)
Destination: 172.16.4.4 (172.16.4.4)
[Source GeoIP: Unknown]
[Destination GeoIP: Unknown]
User Datagram Protocol, Src Port: 4342 (4342), Dst Port: 4342 (4342)



Locator/ID Separation Protocol

#ZEMSE

RS FERBEIHROT

Internet Protocol Version 4, Src: 10.1.47.4 (10.1.47.4), Dst: 192.168.7.7 (192.168.7.7)
User Datagram Protocol, Src Port: 4342 (4342), Dst Port: 4342 (4342)
Locator/ID Separation Protocol

0011 .... .... .... .... .... = Type: Map-Register (3)
0... .... vvevev vv.. ... =P bit (Proxy-Map-Reply): Not set
0., ... .... .... .... =S bit (LISP-SEC capable): Not set
1. ... ... ... .... =1 bit (xXTR-ID present): Set
.0 = R bit (Built for an RTR): Not set

0000 0000 0000 000. = Reserved bits: 0x000000
.1 M bit (Want-Map-Notify): Set

Record Count: 1
Nonce: 0x56d89121c39c2892
Key ID: 0x0001
Authentication Data Length: 20
Authentication Data&colon; ce8f37f14c76d49e52717d1c5407e638e2733015
Mapping Record 1, EID Prefix: 172.16.4.4/32, TTL: 1440, Action: No-Action, Authoritative
Record TTL: 1440
Locator Count: 1
EID Mask Length: 32

000. .... .... .... = Action: No-Action (0)
1 ... .... .... = Authoritative bit: Set
.000 0000 0000 = Reserved: 0x0000
0000 .... .. = Reserved: 0x0000

0000 0000 0000 = Mapping Version: 0
EID Prefix AFI: IPv4 (1)
EID Prefix: 172.16.4.4 (172.16.4.4)
Locator Record 1, Local RLOC: 10.1.34.4, Reachable, Priority/Weight: 1/100, Multicast
Priority/Weight: 255/0
XTR-ID: £7de6c9306£8ddad7d6400b1l19ec9669
Site-ID: 0000000000000000

#R1L

MRAEIKRT L HHIRATBR 5 R ZFH B

Internet Protocol Version 4, Src: 10.1.34.4 (10.1.34.4), Dst: 10.1.12.1 (10.1.12.1)
User Datagram Protocol, Src Port: 4342 (4342), Dst Port: 4342 (4342)
Locator/ID Separation Protocol

0010 = Type: Map-Reply (2)
0... = P bit (Probe): Not set
... .0.. = E bit (Echo-Nonce locator reachability algorithm enabled) :
Not set
.0 = S bit (LISP-SEC capable): Not set

...0 0000 0000 0000 0000
Record Count: 1
Nonce: 0xe9ee73f07b0cb7d6
Mapping Record 1, EID Prefix: 172.16.4.4/32, TTL: 1440, Action: No-Action, Authoritative
Record TTL: 1440
Locator Count: 1
EID Mask Length: 32
000. .... .... .... = Action: No-Action (0)
O Authoritative bit: Set
.000 0000 0000 Reserved: 0x0000
Reserved: 0x0000

Reserved bits: 0x000000

0000



0000 0000 0000 = Mapping Version: 0
EID Prefix AFI: IPv4 (1)
EID Prefix: 172.16.4.4 (172.16.4.4)
Locator Record 1, Local RLOC: 10.1.34.4, Reachable, Priority/Weight: 1/100, Multicast
Priority/Weight: 255/0
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