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S Wy 4 oo Unnumbered JL,w sSla slid;l SuperNet as
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Router Loopback Interface
San Jose 172.16.1.1/32
Mountain View 172.16.1.2/32
Santa Clara 172.16.1.3/32
San Francisco 172.16.1.4/32
Dallas 172.16.2.1/32
Washington 172.16.3.1/32
New York 172.16.3.2/32
MAE-East 17216 .4.1/32
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aslo,S had Lpl) .aules swi L=l |, CEF Switching . Core sla,ig,
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SanJose#show ip cef 192.168.2.0

192.168.2.0/24, version 11, cached adjacency to Seriall/0/1
0 packets, 0 bytes

tag information set

local tag: 29

fast tag rewrite with Se1/0/1, point2point, tags imposed: {30}
via 172.16.1.4, Serial1/0/1, 0 dependencies

next hop 172.16.1.4, Serial1/0/1

valid cached adjacency

tag rewrite with Se1/0/1, point2point, tags imposed: {30}
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SanFrancisco#show tag forwarding-table tags 30 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface

30 28 192.168.2.0/24 0 Se0/0/1 172.16.3.1
MAC/Encaps=14/18, MTU=1504, Tag Stack{28}
00107BB59E2000107BEC6B008847 0001C000

Per-packet load-sharing
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POPa, U oo guj95 SuperNet aSow JS)s « auline wjguay,ls Label asiuw
Wi> Label couwl sw aS 35S swyig, wls LFIB as sul> « New York
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NewYork#show tag forwarding-table tags 37 detail
Local Outgoing Prefix Bytes tag Outgoing Next Hop

tag tag or VC or Tunnel Id switched interface

37 untagged 192.168.2.0/24 0 Se2/1/3 192.168.2.1
MAC/Encaps=0/0, MTU=1504, Tag Stack{}

Per-packet load-sharing
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oy S iy Uibel> e 5l 390 S S0 (s lS Gius)s
LAN, Point to Point, or WAN ) 4,9 (suino S s iiulsl oslaiwl U)ls
R13999 WS 09, Ui pl. 5,8 Laxiiuw @ LSR wlw,> (virtual circuits
oo Slpwnd il b goowls,Sgw wdls)s ¢ FEC pwlwly « B oy
Aolos (sw03S 050 o9
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(Tag Distribution Protocol-TDP) -asliw i385 JSigy @
AQwi)dg 11.1CT asewwns S I0S > as Cisco (swolais| JSGg
Al oo pasiows LB Ol Sl acgozo,us9 12.0
(Label Distribution Protocol) -~wcw=> s &390 JSigy @
12.12T o louw I0S azuw)s aS oy U5 Sl IETF s)lusliowl
Aol o csawpiws B
ww aS Sl aigS @ 0395,5050 s MolS 5,8l bl TDP g LDP
55,5 >] alio Slpawnd il g9 LSR g, Su)s Ulgi
wheiws b gusm by (SS9 95 ol alie 3Slec Jw
5,5 aslgs <L TDP subilasg (silasliwe
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Task 108 Command

Start MPLS packet labeling and run TDP on the specified interface. tag-switching ip

Start MPLS packet labeling on the specified interface. TDP is used as the default  |mpls ip
label distribution protocol. Note: This command is equivalent to the tag-switching ip
command:

Select the label distribution protocol on the specified interface. mpls label-distribution [

Idp | tdp | both ]

Y-Y -Jg.x>_

LDP/TDP Session S,1,9
owo3leli; o pamdriil ool 1) MPLS 0350 louws aS (silo;
Label Information )LIB,li>Lwg 00 g9, LDP/TDP il 5035 los
L (LSRR Llw sllyy (ew Guizod,ig, 53,5 sw sl=il (Base
TDP "oMow" Sla awy .aSuo TDP "oMow" @i (82ybslg MPLS
15,5 sw JLw,| Multicast L Broadcast «,g.cs9 UDP JSig s bowgs
Debug tag tdp ,giw> 9l=o piwsw U LSP,)S3¢3> wslw U
-Y Jlo 2> Giwlos |, TDP "oMow" sl aiuww wlgi (sw transport
TDP S, 890 S)L8, O-Y Jbog |, TDP Gwjls,y g (Y

A8y (sw wlawl, Adjacency

g

ww debug tag jgiw> 350> LDP 5,90,5 « debug MPLS ,giw>
53,5

SanFrancisco#debug tag tdp transport

TDP transport events debugging is on

SanFrancisco#conf t

Enter configuration commands, one per line. End with CNTL/Z.

SanFrancisco(config)#interface serial 1/0/1



29

SanFrancisco(config-subif)#tag-switching ip

1d20h: enabling tdp on Serial1/0/1

1d20h: tdp: 1<tdp_start: tdp_process_ptr = 0x80B7826C
1d20h: tdp: tdp_set_intf_id: intf 0X80E49B74, Serial1/0/1, not tc-
atm, intf_id 0

1d20h: enabling tdp on Serial1/0/1

1d20h: tdp: Got TDP Id

1d20h: tdp: Got TDP TCP Listen socket

1d20h: tdp: tdp_hello_process tdp inited

1d20h: tdp: tdp_hello_process start hello for Serial1/0/1

1d20h: tdp: Got TDP UDP socket
£ Jlio

1d20h: tdp: Send hello; Serial1/0/1, src/dst
172.16.1.4/255.255.255.255, inst_id 0

1d20h: tdp: Revd hello; Serial1/0/1, from 172.16.1.1 (172.16.1.1:0),
intf_id 0, opt

0x4

1d20h: tdp: Hello from 172.16.1.1 (172.16.1.1:0) to
255.255.255.255, opt 0x4

o-Y Jlw

LSR L LDP | TDP &, x:S,1L,8,, U adjacent LSR &, wawl (Sow (yuizeod
ol oSew ganl @ Jaie gundysinl (o il w93 axgi v as



Aol 000,50 Sy, aoliy aSiaw oS JyiS Ll ao JVs b vl Ll
|) 0l Al PAC A dEbUg J9wd (8>9,3> (F-Y LJLuo)JJaJ ol L‘)._J_l))

Ao Ulaw | wowl 0auin Sy, aoly aS Csawnd il coow)l

1d20h: tdp: Ignore Hello from 172.16.3.1, Serial0/0/1; no intf

£-¥ Jlio

594 sw,l85 Ol L TDP &y 3900 lawy |, TDP jglzo S, (TDP aSiulsl as
#YA TCPw,gs o,louis LDPg VY)Y oouis w2 TCP wygs o)los « TDP
oslaiwl L.acwl sw BGP b iodoo Jol JSigy (TCP.OGu (s, S0l
ez sileMbl Oby> aslgi v IP s s Y sl JSig (TCP
awls 93 pundriiol Sy o5l G SLS 5hew 3e3iglxe L (g
il
A s Jawlosl, TDP S, s,1L,8,0 (V- Jlio
1d20h: tdp: New adj 0x80EA92D4 from 172.16.1.1 (172.16.1.1:0), Serial1/0/1
1d20h: tdp: Opening conn; adj 0x80EA92D4, 172.16.1.4 <-> 172.16.1.1 1d20h:
tdp: Conn is up; adj 0x80EA92D4, 172.16.1.4:11000 <-> 172.16.1.1:711 1d20h:

tdp: Sent open PIE to 172.16.1.1 (pp 0x0) 1d20h: tdp: Rcvd open PIE from
172.16.1.1 (pp 0x0)

V-Y Jlo
Jlio .205,5 (swyginle wulighs (Keepalive sla aiuww [TDP s,1,8 55 as
a8 (sw Uinlodl, 1 @iy ol AT
1d20h: tdp: Sent keep_alive PIE to 172.16.1.1:0 (pp 0x0) 1d20h: tdp: Rcvd
keep_alive PIE from 172.16.1.1:0 (pp 0x0)



show tag tdp giw> laawgi Llgi (s d TDP 5,158, wVl>g TDP uljglxo
oliil, lo) 0auw aid,S (s>9,3 .155,5 jgiulo A-Y Jlio 2ilo « neighbor
owl 0595 San Francisco yig, j9l=o lpis Ssan jose ,ig, as ad> (sw

SanFrancisco#show tag-switching tdp neighbor Peer TDP Ident: 172.16.1.1:0;
Local TDP Ident 172.16.1.4:0 TCP connection: 172.16.1.1.711 -
172.16.1.4.11000 State: Oper; PIEs sent/rcvd: 4/4; ; Downstream Up time:
00:01:05 TDP discovery sources: Serial1/0.1 Addresses bound to peer TDP
Ident: 172.16.1.1

QY Jlio
OJLQ.JJ_Q IP l_SLB_uJ)DT «)9>9 ‘_5\l.>.o LSL@)J_Q)_Q TDP wlaxiiuwe ‘géSSJ_gi.uJ)
9 bli,)l usey Jled oy wowl 03905 1,8, TDP as TCP slpiey
ouss b cowl 0,180 393590 U byl sl TDP aS 1) cooundil

AD> (s ulaw

&g

tag tdp giw> JoweiSo) BGPy OSPF,s g, Uled @ TDP anaz.iw
Loopback «slpud,iiul IP Gussl VU5l oslaiwly (59 JiuS router-id

IP Guysl 391 0343,55 23559, LOOpback yuusd S| . 59 (5o aast
338 w58 osleiwl 5,90 51 TDP bli,l 18,5 aS (sownd il ,d

&g



OF @359 e 2 03)

Shy 35,5 w bairoyigy b 590 FEC S @ oy S (LIB sl U
IGP Prefix ,lado Jsleo FEC auil (s a>ly xabo IP Lw)sl @S Ss,leo
IP Jga> s Prefix 1o 4 vy So plulu .auil oo Routing Jga> s
oo b e cowl 00ui 0,035 LIB)s> aS (sil 9> Uliog 01 oo Routing
53,5

Qg o 0>; IP Routing Jga>,> BGP Sla,uwe @0 B o>y
absi 4 Vo b o3 oz b ulpowsy BGP Sla s
BGP/MPLS s;Lw goizo yogas)s yiviaw wleMbl Sy 20,0 (0,0 Sasy
i Jad uoidys | " BGP S50, b MPLS oS3 goimo " Ui

Saaao S aSHlizod Lol sw Ulojod IP Routing Joa> @ aliuwesd LIB
03,580 Sy 1A Gz Sy 03,8 Vllos Sigey Jga> 5> BGP .
Debug tag tdp jgiws S (s>9,5 .53,5 sw sl=l LIB,> ua> o)
Vo= Jlso .ady s wlin | aSicin )y au 000 035 Slpaw= s bindings
A8 sw i | oslw (o>9,5 S5

SanFrancisco#debug tag-switching tdp bindings

TDP Tag Information Base (TIB) changes debugging is on
1d20h: tagcon: tibent(172.16.1.4/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.4/32): Icl tag 1 (#2) assigned
1d20h: tagcon: tibent(172.16.1.1/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.1/32): Icl tag 26 (#4) assigned



1d20h: tagcon: tibent(172.16.1.3/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.3/32): Icl tag 27 (#6) assigned
1d20h: tagcon: tibent(172.16.1.2/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.2/32): Icl tag 28 (#8) assigned
1d20h: tagcon: tibent(192.168.1.0/24): created; find route tags
request

1d20h: tagcon: tibent(192.168.1.0/24): Icl tag 1 (#10) assigned
1d20h: tagcon: tibent(192.168.2.0/24): created; find route tags
request

1d20h: tagcon: tibent(192.168.2.0/24): Icl tag 29 (#12) assigned
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Figure 2-8 Double Lookup in New York POP Rouer
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Figure 2-9 Penultimate Hop Popping in the SuperNet Network
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Example 2-19 LIB Entries in Edge LSR and Penultimate LSR

NewYork#show tag tdp binding 192.168.2.0 24
tib entry: 192.168.2.0/24, rev 10

local binding: tag: imp-null(1)

remote binding: tsr: 172.16.3.1:0, tag: 28
Washington#show tag tdp binding 192.168.2.0 24
tib entry: 192.168.2.0/24, rev 10

local binding: tag: 28

remote binding: tsr: 172.16.3.2:0, tag: imp-null(1)
remote binding: tsr: 172.16.1.4:0, tag: 30

remote binding: tsr: 172.16.2.1:0, tag: 37
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Example 2-20 LFIB Entry in Washington Router

Washington#show tag forwarding tags 28
Local Outgoing Prefix Bytes tag Outgoing Next Hop
tag tag or VC or Tunnel Id switched interface

26 Pop tag 192.168.2.0/24 0 Se0/0/2 point2point
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Example 2-10 Sample Label-to-prefix Bindings

SanFrancisco#debug tag-switching tdp bindings

TDP Tag Information Base (TIB) changes debugging is on
1d20h: tagcon: tibent(172.16.1.4/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.4/32): Icl tag 1 (#2) assigned
1d20h: tagcon: tibent(172.16.1.1/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.1/32): Icl tag 26 (#4) assigned
1d20h: tagcon: tibent(172.16.1.3/32): created; find route tags

request



1d20h: tagcon: tibent(172.16.1.3/32): Icl tag 27 (#6) assigned
1d20h: tagcon: tibent(172.16.1.2/32): created; find route tags
request

1d20h: tagcon: tibent(172.16.1.2/32): Icl tag 28 (#8) assigned
1d20h: tagcon: tibent(192.168.1.0/24): created; find route tags
request

1d20h: tagcon: tibent(192.168.1.0/24): Icl tag 1 (#10) assigned
1d20h: tagcon: tibent(192.168.2.0/24): created; find route tags
request

1d20h: tagcon: tibent(192.168.2.0/24): Icl tag 29 (#12) assigned
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