EZFi% L AEIGRPRMPLS/VPNE B KRB

Im
=

S (o
8 =
=3
&

Epl
%

Nz
B
I
&

fii]
B
it
a0

w
=

E ==
B 5

=6 - BEEEEEEIGRPBAR#EK
8 5% Bl =

i Re

BT

m’
:_-|

o
= e (R

Eij

%

1

-|\>

L& ZEEIGRP BJE Rk

ﬁ %M}

E
Bl =

=pee
FD
o 58

25
?ﬁ

e
B

=)

L

FERBRUEFFIRFHEEIGRP ({HREXNBRERABABE ) RSEHEFRBRIIR(MPLS)E
B AR (VPN EHIEAE,

ARIERME TMPLS/VPNIRIEF & FIREIGRPHIELE 76, ELIGFRFR

- BB —EIGRP B A R &t i ™ B2 #5 i 26 (CE)o
- BRTEEIGRPEARAH M ECE,

HREMERN , HenfR AEBEMERFEDER, ERM T W{EHE 1% E (12 7R i E(BGP)M
EIGRP)RY & H 32 #2 7Rl

BEMPLS—EEMAE , VPNIIRAFZEW R BBRBRUEMAKER L EE, —EAREREHEHE
BAUXEZETENIP VPN, EFSEMERNERAEMS I —ELEEE , BEGERD #.
VPN |, SEMEEH AT U@ E - VPNHRE AR EEEIPERS.

FEVPNEE — (= % B VPNEE H/E 2% 4|18 (VRF)MEEH ., VRFAHIPEER., REMCisco Express
Forwarding(CEF)3% JA K f5£ F Lt B8 8% Sk i) — AH T E AR Ao

B ASEVRFHESEBNEAMCEFR, BT IEEAEVPNASBEE | T AHFEZHE
VPNARERHEBN T K mMASEREEMNIPHUEE,



FRZEBEHHEBGP(MP-BGP)H i HEs ff AMP-BGPE M AT 8 » & VPNEEHE A
EEBEBVPNEEEMPFMEN , FSEUTE
- MPLSEE # %A A fRA B 4A RE

- MPLS VPNIREFRHER IR
. FFHOSPFELEEAMPLS

B E R

B’

AKX AREER.

BRA U

R AR AR T RN G EEREMBER R,

Cisco |OS®X B R4 12.0(22)SH112.2(15) T A T MPLS/VPNIBE s PEFICE 2 B EIGRPIh AL,
HRESR
WEEHGA L ARNUTEHESERY

. Cisco 7200

- Cisco 7500

. Cisco 10000

. Cisco 10700

. Cisco 12000

- BR12000FR 51 6E 3% H BRIE B8 (PRP)

ik
MEXHEGINFRES , F2RERRMERED,

BEREMR

EIGRPEHBBHWEIGRPEEERAHEBM ERKEMEER L BB ABGPEH, REHEEE
(PE)®RHESEABGP , FAKINEBGPRAMEIGRPEEREMHEBM 2 BVPNERHEF. E
BGPRH I EEHRII B ERZF2&CE)BHASENPERMASEE  ©MESEBEIGRPEENER TR
BHEREEIGRPEH,

TRERT M INZIBGPEE H I AR BB RF R B R EREIGRPEFAN KRB L EHBM.

EIGRP | ¥
e |m |8 M

— % ggg EIGRPE B ME R | & b Est M



//www.cisco.com/en/US/docs/ios/12_0t/12_0t5/feature/guide/VPN.html
/content/en/us/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-over-atm-mpls-over-atm/10474-mpls-packflow.html
/content/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13736-mplsospf.html
/content/en/us/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html

0x8
801

EIGRPEHEEER
MBEARRK

BJA RN IEE

0x8

B g0

EIGRPIERHEEE

AEME, T—BEASE
L)

0x8
803

EIGRPIRHEEE

i, BHENZAE
BB (MTU)

0x8

s 18

EIGRP/ & E A

E=iw B A R TR R
ID

0x8
805

EIGRPAZIEEBE |3

4 1:EBE{EEIGRP BaR#

AEREARRER SRR BERN B

& : A Command Lookup Tool(E#t B FEMZE 5 ) ] EEUAS & A 5 F B9

85 =
REE AU TRBRE -

! EIGRPAS10

e s s e Y

301.0/24

00,2432 o - .
et T o1 9001722 v g S MPLSAPN cloud
CE1 \  PES 1
Ll _ al:7001/32 %
Y ¢10 AN
1 hY
J ;"' ip unmemsensd ol i1
/ A \
N 20010
L Y pg €00
Io0: §.0.01/32 % 0 ‘*1"3%""”'1
= I =
Toeniin <A
# |
! e Is0: 7.0,0,4/82
\ bl 7000 23 "u,l /
N bl - 10002432 J
-.‘ vif vl :rg]ﬁ g2l
\\ : “ !
“1\. F F=q
b vl o
\-_\_ -
., _-'f-
“u, - I -
. i - - —

LU

REERAUTEE

PE-1

PE- 1#show run
Bui | di ng configuration...
ip cef

T EFAEF.

[ T r-
1 EIGRF AS 10

bolh 10.0008/3
140
PR
I'I | }I'I.-'"I"I o I:I:""


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do

!--- vpnl commands. ip vrf vpnl !--- Enables the VPN
routing and forwarding (VRF) routing table. !--- This
command can be used in global or !--- router
configuration mode. rd 100:1 !--- Route distinguisher
creates routing and forwarding !--- tables for a VRF.
route-target export 100:1 !--- Creates lists of import
and export route-target extended !--- communities for
the specified VRF. route-target inport 100:1 ! interface
LoopbackO ip address 7.0.0.1 255.255.255.255 no ip
directed-broadcast ! interface Ethernet0/0 ip vrf
forwarding vpnl !--- Associates a VRF instance with an
interface or subinterface. ip address 9.0.1.1
255.255.255.0 no ip directed-broadcast ! router eigrp 1
| address-family ipv4 vrf vpnl

!--- To enter address family configuration mode !--- for
configuring EIGRP routing sessions, !--- that use
standard VPN version 4 address prefixes. redistribute
bgp 1

! --—- Enables redistribution of bgp into this specific
instance of EIGRP. network 9.0.0.0 default-metric 10000
1 255 1 1500

no aut o- sunmary

autonomous-system 10

!--- Defines the autonomous system number for this
specific instance of EIGRP. exit-address-family ! router
bgp 1 no bgp default ipv4-unicast bgp | og-nei ghbor-

changes neighbor 7.0.0.4 renpte-as 1 !--- Adds an entry
to the BGP or multiprotocol BGP neighbor table. nei ghbor
7.0.0. 4 updat e-source LoopbackQ !--- Enables BGP
sessions to use a specific operational !--- Iinterface
for TCP connections. ! address-famly vpnv4d !/--- To
enter address family configuration mode !--- for
configuring routing sessions, such as BGP, !--- that use

standard VPN version 4 address prefixes. nhei ghbor
7.0.0.4 activate neighbor 7.0.0.4 send-comunity both /-
-- Sends the community attribute to a BGP neighbor. no
auto-summary exit-address-fanmly ! address-fanily ipv4d
nei ghbor 7.0.0.4 activate exit-address-fanmily ! address-
famly ipv4d vrf vpnl redistribute eigrp 10

!-—-- Enables redistribution of EIGRP AS 10 into BGP. no
aut o- summary no synchroni zati on exit-address-fanmily

end

PE-4

PE- 4#show running-config
Bui | di ng configuration..

Current configuration : 2439 bytes
!

ip cef
ip vrf vpnl
rd 100: 1

route-target export 100:1
route-target inport 100:1

!

!

i nterface LoopbackO
ip address 7.0.0.4 255.255. 255. 255
no i p directed-broadcast

!

interface Ethernet0/0
ip address 6.0.2.3 255.255.255.0
no i p directed-broadcast




tag-switching ip
]
!
interface Serial 2/0

ip vrf forwarding vpnl

i p address 10.1.2.1 255.255. 255. 252
no ip directed-broadcast

]
router eigrp 1

I

address-family ipv4 vrf vpnl
redistribute bgp 1

network 10.0.0.0

default-metric 10000 1 255 1 1500
no aut o-sunmary

autonomous-system 10
exit-address-famly

router bgp 1

no bgp default ipv4-unicast

bgp | og- nei ghbor - changes

nei ghbor 7.0.0.1 renote-as 1

nei ghbor 7.0.0.1 updat e-source LoopbackO
no auto-summary

|

address-fanmily vpnv4

nei ghbor 7.0.0.1 activate

nei ghbor 7.0.0.1 send-conmunity extended
no auto-summary

exit-address-famly

|

address-fanmily ipv4d

redi stribute connected

nei ghbor 7.0.0.1 activate

no auto-summary

no synchroni zati on
exit-address-famly

|

address-famly ipv4d vrf vpnl
redistribute eigrp 10

no auto-summary

no synchroni zati on

network 13.0.0.1 mask 255.255. 255. 255
exit-address-famly

|
end

RE
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PE- 1#show ip vrf vpnl
Name Default RD Interfaces
vpnl 100: 1 Et hernet 0/ 0

PE- 1#show ip eigrp vrf vpnl interfaces
| P-EIGRP interfaces for process 10
Xmt Queue Mean Paci ng Tinme Mul ti cast Pendi ng
Interface Peers Un/Reliable SRTT Un/ Rel i abl e Fl ow Ti ner Rout es



Et0/0 1 0/0 103 0/ 10 416 0
PE- 1#

 BEBEIGRPHMERRREREEY. EARTRHIF , BALIEF9.0.1.2(CE-1)RHE.

PE- 1#show ip eigrp vrf vpnl neighbors
| P- El GRP nei ghbors for process 10

H Address Interface Hol d Upti me SRTT RTO Q Seq Type
(sec) (ms) Cnt Num
0 9.0.1.2 Et0/0 13 00:30:19 103 618 0 9
PE- 1#

. BEBEIGRPHELRR ST EEBEIGRP(9.0.0.2/32) MK A tth 48,

EHRBIF | LA UESIEIGRPHEE R ESEBEBMPLS/VPNE#(10.1.2.0/30) B &4 748,
FHBFE R 5@ iBRedistributedBEIRY , HIREFEE 50,

PE- 1#show ip eigrp vrf vpnl topology
| P- El GRP Topol ogy Table for AS(10)/1D(9.0.0.1) Routing Table: vpnl
Codes: P - Passive, A - Active, U- Update, Q- Query, R - Reply,
r - Reply status
P 10.1.3.0/24, 1 successors, FD is 2195456
via Redistributed (2195456/0)
P 9.0.1.0/24, 1 successors, FDis 281600
via Connected, Ethernet0/0
P 9.0.0.1/32, 1 successors, FDis 128256
via Connected, Loopbackl
P 10.1.2.0/30, 1 successors, FD is 2169856
via Redistributed (2169856/0)
P 9.1.0.2/32, 1 successors, FDis 45867776
via 9.0.1.2 (45867776/ 45842176), Ethernet0/0
P 9.0.0.2/32, 1 successors, FD is 409600
via 9.0.1.2 (409600/128256), Ethernet0/0
P 10.0.0.6/32, 1 successors, FD is 2297856
via Redistributed (2297856/0)
P 13.0.0.1/32, 1 successors, FD is 256256
via Redistributed (256256/0)
PE- 1#

CMRRD T, FEAELshowinn TRBEMEESEBGPRY, MRREREEBGPH
EIRGPZENES# , AIMREE—ERHPEIFR , mMES —BAXRPETEFR.

PE- 1#show ip bgp vpnv4 vrf vpnl
BGP table version is 45, local router IDis 7.0.0.1

St atus codes: s suppressed, d danped, h history, * valid, > best, i - internal
S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path

Rout e Di stinguisher: 100:1 (default for vrf vpnil)

*> 9.0.0.1/32 0.0.0.0 0 32768 ?
*> 9.0.0.2/32 9.0.1.2 409600 32768 ?
*> 9.0.1.0/24 0.0.0.0 0 32768 ?
*>9.1.0.2/32 9.0.1.2 45867776 32768 ?
*>j 10. 0. 0. 6/ 32 7.0.0.4 2297856 100 0?2
*>j 10. 1. 2. 0/ 30 7.0.0.4 0 100 0?2
*>i 10. 1. 3.0/ 24 7.0.0.4 2195456 100 0?2
*>j 13.0.0.1/32 7.0.0.4 0 100 0

PE- 1#

PE- 1#show ip bgp vpnv4 vrf vpnl 9.0.0.1 255.255.255.255
BGP routing table entry for 100:1:9.0.0.1/32, version 12
Paths: (1 available, best #1, table vpnl)
Advertised to update-groups:
1
Loca
0.0.0.0 (via vpnl) from0.0.0.0 (7.0.0.1)
Oigin inconplete, netric O, |ocal pref 100, weight 32768,



val id, sourced, best
Extended Community: RT:100:1 0x8800:32768:0 0x8801:10:128000
0x8802:65280:256 0x8803:65281:1514
PE- 1#

PE- 1# show ip bgp vpnv4 vrf vpnl 10.1.2.0 255.255.255.252
BGP routing table entry for 100:1:10.1.2.0/30, version 40
Paths: (1 available, best #1, table vpnl)
Not advertised to any peer
Local
7.0.0.4 (netric 139) from7.0.0.4 (7.0.0.4)
Oigin inconplete, metric O, |ocal pref 100, valid, internal,
best
Extended Community: RT:100:1 0x8800:32768:0 0x8801:10:512000
0x8802:65280:1657856 0x8803:65281:1500

RIHPE L AEEAHERshowisn T . EARRHIF | RIKPEAPE-4:

PE- 4#show ip eigrp vrf vpnl interfaces
| P-EIGRP interfaces for process 10

Xmt Queue Mean Pacing Tinme Mul ti cast
Interface Peers Un/Reliable SRTT Un/ Rel i abl e Fl ow Ti ner
Sel/ 0 0 0/0 0 0/ 10 0
Se2/ 0 1 0/0 100 0/ 15 415

PE- 4#show ip eigrp vrf vpnl neighbors
| P- El GRP nei ghbors for process 10

H  Address Interface Hol d Upti e SRTT RTO Q
(sec) (ns) Cnt
0 10.1.2.2 Se2/0 10 00:18:57 100 600 O

PE- 4#show ip eigrp vrf vpnl topology

Pendi ng
Rout es

o

Seq Type
Num
2

| P- El GRP Topol ogy Table for AS(10)/1D(13.0.0.1) Routing Table: vpnl

Codes: P - Passive, A - Active, U - Update, Q- Query, R - Reply,
r - Reply status
P 10.1.3.0/24, 1 successors, FD is 2195456
via 10.1.2.2 (2195456/281600), Serial2/0
P 9.0.0.1/32, 1 successors, FDis 128256
via Redistributed (128256/0)
P 9.0.1.0/24, 1 successors, FDis 281600
via Redistributed (281600/0)
P 10.1.2.0/30, 1 successors, FD is 2169856
via Connected, Serial2/0
P 9.1.0.2/32, 1 successors, FDis 45867776
via Redistributed (45867776/0)
P 9.0.0.2/32, 1 successors, FD is 409600
via Redistributed (409600/0)
P 10.0.0.6/32, 1 successors, FD is 2297856
via 10.1.2.2 (2297856/ 128256), Serial 2/0
P 13.0.0.1/32, 1 successors, FD is 256256
via Redistributed (256256/0)

PE- 4#show ip bgp vpnv4 vrf vpnl
BGP table version is 61, local router IDis 7.0.0.4
Status codes: s suppressed, d danmped, h history, * valid, > best, i

S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path

Rout e Di stinguisher: 100:1 (default for vrf vpnil)

*>i{9.0.0.1/32 7.0.0.1 0 100 07
*>i{9.0.0.2/32 7.0.0.1 409600 100 07
*>{9.0.1.0/ 24 7.0.0.1 0 100 07
*>j9.1.0.2/32 7.0.0.1 45867776 100 07

5

*> 10.0.0.6/32 10.1.2.2 2297856 32768

- internal



*> 10.1.2.0/30 0.0.0.0 0 32768 ?
*> 10.1.3.0/ 24 10.1.2.2 2195456 32768 ?
*> 13.0.0.1/32 0.0.0.0 0 32768

PE- 4#show ip bgp vpnv4 vrf vpnl 9.0.0.1 255.255.255.255
BGP routing table entry for 100:1:9.0.0.1/32, version 45
Paths: (1 available, best #1, table vpnl)
Not advertised to any peer
Local
7.0.0.1 (netric 139) from7.0.0.1 (7.0.0.1)
Oigin inconplete, metric O, |ocal pref 100, valid, internal,
best
Extended Community: RT:100:1 0x8800:32768:0 0x8801:10:128000
0x8802:65280:
256 0x8803:65281:1514

PE- 4#show ip bgp vpnv4 vrf vpnl 10.1.2.0 255.255.255.252
BGP routing table entry for 100:1:10.1.2.0/30, version 56
Paths: (1 available, best #1, table vpnl)
Advertised to update-groups:
1
Loca
0.0.0.0 (via vpnl) from0.0.0.0 (7.0.0.4)
Oigin inconplete, metric O, |ocal pref 100, wei ght 32768,
val id, sourced
best
Extended Community: RT:100:1 0x8800:32768:0 0x8801:10:512000
0x8802:65280:
1657856 0x8803:65281:1500

PE- 4#
CE- 1#show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP

D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1 - 1S I1Slevel-1, L2 - IS ISlevel-2, ia- IS ISinter area
* - candidate default, U - per-user static route, o - ODR
Gateway of l|ast resort is not set
9.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

C 9.0.1.0/24 is directly connected, Ethernet0/0
D 9.0.0.1/32 [90/409600] via 9.0.1.1, 1d02h, Ethernet0/0
C 9.1.0.2/32 is directly connected, Loopbackl
C 9.0.0.2/32 is directly connected, LoopbackO

10.0.0.0/8 is variably subnetted, 3 subnets, 3 masks
D 10.1.3.0/24 [90/2221056] via 9.0.1.1, 1d02h, Ethernet0/0
D 10.1.2.0/30 [90/2195456] via 9.0.1.1, 1d02h, Ethernet0/0
D 10.0.0.6/32 [90/2323456] via 9.0.1.1, 1d402h, Ethernet0/0

13.0.0.0/32 is subnetted, 1 subnets
D EX 13.0.0.1 [170/281856] via 9.0.1.1, 1d02h, Ethernet0/0

SEEHE

ARG , RE T HEBPEZKNeigrpEAURBEBMPLS/VPNEEXHNHEBGPEH N EN. H
REREESDEA AN HRSSCE-4M F#3810.0.0.6/32 , T S, HCE4ANBRENE LT ™
shuty 1 no shuty AR B debugin© A1 E B G A BRER,

B {E B 6 Rt b o9 & S

LA T debugtn+ AARKE 7#810.0.0.6/32 ( CE-4MERE bt ) TH :



- debug eigrp fsm
- debug eigrp packets query reply request update
- debug ip eigrp 10 10.0.0.6 255.255.255.255
- debug ip bgp vpnv4
- debug ip bgp update
1t /=45 8 7R 7£ CE-4#1loopback04T H L 1 1Tshutis S & B S EIGRPHR B :

PE- 4

*Apr 30 08:36:59.913: DUAL: dual_rcvquery():10.0.0.6/32 via 10.1.2.2

metric 4294967295/4294967295, RD is 2297856

*Apr 30 08:36:59.913: DUAL: Find FS for dest 10.0.0.6/32. FD is 2297856,
RD i s 2297856

*Apr 30 08:36:59.913: DUAL: 10.1.2.2 netric 4294967295/ 4294967295 not
found Dmin is 4294967295

*Apr 30 08:36:59.913: DUAL: Dest 10.0.0.6/32 (Split Horizon) not entering
active state.

*Apr 30 08:36:59.913: DUAL: Send reply about 10.0.0.6/32 to 10.1.2.2

*Apr 30 08:36:59.965: vpn: bgp_router, vpn ipvd redistQlen =1

*Apr 30 08:36:59.965: BGP(2): route 100:1:10.0.0.6/32 down

*Apr 30 08:36:59.965: BGP(2): no valid path for 100:1:10.0.0.6/32

*Apr 30 08:36:59.965: BGP(2): nettabl e_wal ker 100:1:10.0.0.6/32 no best path

*Apr 30 08:37:00.085: DUAL: Removing dest 10.0.0.6/32, nexthop 10.1.2.2

*Apr 30 08:37:00.085: DUAL: No routes. Flushing dest 10.0.0.6/32

*Apr 30 08:37:00.961: vpn: bgp_router, vpn ipvd redistQlen =1

*Apr 30 08:37:00.961: BGP(2): route 100:1:10.0.0.6/32 down

*Apr 30 08:37:01.993: BGP(2): 7.0.0.1 conputing updates, afi 2, neighbor

version 73, table version 74, starting at 0.0.0.0

*Apr 30 08:37:01.993: BGP(2): 7.0.0.1 send unreachabl e 100: 1: 10.0.0. 6/ 32

*Apr 30 08:37:01.993: BGP(2): 7.0.0.1 send UPDATE 100:1:10.0.0.6/32 --

unreachable

*Apr 30 08:37:01.993: BGP(2): 1 updates (average = 45, naxi num = 45)

*Apr 30 08:37:01.993: BGP(2): 7.0.0.1 updates replicated for neighbors:

*Apr 30 08:37:01.993: BGP(2): 7.0.0.1 update run conpleted, afi 2, ran for
Ons, neighbor version 74, start version 74, throttled to 74

*Apr 30 08:37:05.925: BGP: Inport wal ker start version 73, end version

74* Apr 30 08:37:05.925: BGP: ... start inport cfg version = 0

PE- 1

*Apr 30 08:35:04.069: BGP(2): 7.0.0.4 rcv UPDATE about 100:1:10.0.0.6/32
-- withdrawn

*Apr 30 08:35:04.069: BGP: Wthdraw path from7.0.0.4

*Apr 30 08:35:04.069: BGP(2): no valid path for 100:1:10.0.0.6/32

*Apr 30 08:35:04.089: BGP(2): nettable_wal ker 100:1:10.0.0.6/32 no best path

*Apr 30 08:35:04.109: DUAL: dual _rcvupdate(): 10.0.0.6/32 via Redistributed
metric 4294967295/ 4294967295

*Apr 30 08:35:04.109: DUAL: Find FS for dest 10.0.0.6/32. FD is 2297856,

RD i s 2297856

*Apr 30 08:35:04.109: DUAL: 0.0.0.0 nmetric 4294967295/ 4294967295 not
found Dmin is 4294967295

*Apr 30 08:35:04.109: DUAL: Dest 10.0.0.6/32 entering active state.

*Apr 30 08:35:04.109: DUAL: Set reply-status table. Count is 1.

*Apr 30 08:35:04.109: DUAL: Not doing split horizon

*Apr 30 08:35:04.137: EIGRP: Enqueueing QUERY on Ethernet0/0 iidbQ un/rely
0/1 serno 35-35

*Apr 30 08:35:04.169: EIGRP: Sending QUERY on Ethernet0/0

*Apr 30 08: 35:04. 169: AS 10, Flags 0x0, Seq 17/0 idbQ 0/0 iidbQ un/rely
0/0 serno 35-35

*Apr 30 08:35:04.349. EIGRP: Received REPLY on Ethernet0/0 nbr 9.0.1.2

*Apr 30 08: 35:04. 349: AS 10, Flags 0x0, Seq 16/17 idbQ 0/0 iidbQ un/rely
0/0 peerQun/rely 0/0



*Apr 30 08:35:04.349: DUAL: dest(10.0.0.6/32) active

*Apr 30 08:35:04.349: DUAL: dual _rcvreply(): 10.0.0.6/32 via 9.0.1.2 netric
4294967295/ 4294967295

*Apr 30 08:35:04.349: DUAL: Count is 1*Apr 30 08:35:04.349: DUAL: O earing
handle 0, count is now O

*Apr 30 08:35:04.349: DUAL: Freeing reply status table

*Apr 30 08:35:04.349: DUAL: Find FS for dest 10.0.0.6/32. FD is 4294967295,
RD is 4294967295 found

*Apr 30 08:35:04.349: DUAL: Removing dest 10.0.0.6/32, nexthop 0.0.0.0

*Apr 30 08:35:04.349: DUAL: Removing dest 10.0.0.6/32, nexthop 9.0.1.2

*Apr 30 08: 35:04.349: DUAL: No routes. Flushing dest 10.0.0.6/32

PE- 1#

CE-1

*Apr 30 08:26:30.813: EIGRP: Received QUERY on Ethernet0/0 nbr 9.0.1.1

*Apr 30 08:26:30.813: AS 10, Flags 0x0, Seq 13/0 idbQ 0/0 iidbQ un/rely
0/0 peerQun/rely 0/0

*Apr 30 08:26:30.813: DUAL: dual _rcvquery():10.0.0.6/32 via 9.0.1.1 netric
4294967295/ 4294967295, RD is 2323456

*Apr 30 08:26:30.813: DUAL: Find FS for dest 10.0.0.6/32. FD is 2323456,
RD is 2323456

*Apr 30 08:26:30.813: DUAL: 9.0.1.1 netric 4294967295/ 4294967295 not
found Dmin is 4294967295

*Apr 30 08:26:30.813: DUAL: Dest 10.0.0.6/32 (Split Horizon) not entering
active state.

*Apr 30 08:26:30.813: DUAL: Send reply about 10.0.0.6/32 to 9.0.1.1

*Apr 30 08:26:30.849: EIGRP: Enqueuei ng REPLY on Ethernet0/0 nbr 9.0.1.1

iidbQun/rely 0/1 peerQun/rely 0/0 serno 31-31

*Apr 30 08:26:30.877: EIGRP: Sending REPLY on Ethernet0/0 nbr 9.0.1.1

*Apr 30 08:26:30.877: AS 10, Flags 0x0, Seq 12/13 idbQ 0/0 iidbQ un/rely
0/0 peerQun/rely 0/1 serno 31-31

*Apr 30 08:26:30.989: DUAL: Renovi ng dest 10.0.0.6/32, nexthop 9.0.1.1

*Apr 30 08:26:30.989: DUAL: No routes. Flushing dest 10.0.0.6/32

R BIFER T FECE-4M¥loopback0ST H L #11Tno shutis T & I EIGRP{R B fiBfE :

PE- 4

*Apr 30 08:38:53.685: DUAL: dest(10.0.0.6/32) not active

*Apr 30 08:38:53.685: DUAL: dual _rcvupdate(): 10.0.0.6/32 via 10.1.2.2
nmetric 2297856/ 128256

*Apr 30 08:38:53.685: DUAL: Find FS for dest 10.0.0.6/32. FD is 4294967295,
RD i s 4294967295 found

*Apr 30 08:38:53.685: vpn: tag vpn find route_tags: 100:1:10.0.0.6

*Apr 30 08:38:53.685: DUAL: RT installed 10.0.0.6/32 via 10.1.2.2

*Apr 30 08:38:53.685: DUAL: Send update about 10.0.0.6/32. Reason: netric chg

*Apr 30 08:38:53.685: DUAL: Send update about 10.0.0.6/32. Reason: new if

*Apr 30 08:38:53.745: vpn: bgp_router, vpn ipvd redistQlen =1

*Apr 30 08:38:53.745: BGP(2): route 100:1:10.0.0.6/32 up

*Apr 30 08:38:53.745: vpn: bgp allocate label: route_tag_change for

vpnl:10.0.0.6/255.255.255.255

*Apr 30 08:38:53.745: vpn: tag_vpn_find_route_tags: 100:1:10.0.0.6

*Apr 30 08:38:53.745: vpn: intag=21, outtag=unknown, outtag owner=BGP

*Apr 30 08:38:53.745: BGP(2): nettabl e_wal ker 100:1:10.0.0.6/32 route

sourced locally

*Apr 30 08:38:55.813: BG(2): 7.0.0.1 conputing updates, afi 2, neighbor
version 77, table version 78, starting at 0.0.0.0

*Apr 30 08:38:55.813: BGP(2): 7.0.0.1 send UPDATE (format) 100:1:10.0.0.6/32,
next 7.0.0.4, metric 2297856, path , extended community RT:100:1 0x8800:32768:0
0x8801:10:640000 0x8802:65281:1657856 0x8803:65281:1500

*Apr 30 08:38:55.813: BGP(2): 1 updates (average = 123, maximm = 123)

*Apr 30 08:38:55.813: BGP(2): 7.0.0.1 updates replicated for neighbors:

*Apr 30 08:38:55.813: BG(2): 7.0.0.1 update run conpleted, afi 2, ran



for Ons,

*Apr
*Apr
*Apr
*Apr

vpnl:

*Apr
*Apr
*Apr

30
30
30
30

10.

30
30
30

sour ced

*Apr

30

nei ghbor vers
08: 39: 07. 053:
08: 39: 07. 053:
08: 39: 07. 053:
08: 39: 07. 053:
0. 0. 6/ 255. 255.
08: 39: 07. 053:
08: 39: 07. 053:
08: 39: 07. 305:
locally
08: 39: 09. 413:

version 78, table ver

*Apr

next
0x8801.:

*Apr
*Apr
*Apr

ons,

PE-1
*Apr
*Apr
*Apr

30

7.

30
30
30
nei

30
30
30

origin
0x8800:32768:0 0x8801:10:640000 0x8802:65281:1657856 0x8803:65281:1500

*Apr
*Apr
*Apr
*Apr
*Apr

30
30
30
30
30

08: 39: 09. 413:
0.0.4, netric
10: 640000 0x88
08: 39: 09. 413:
08: 39: 09. 413:
08: 39: 09. 413:
ghbor version

08: 35: 36. 409:
08: 35: 37.981:
08: 35: 37.981:
?, localpref 1

08: 35: 37. 981:
08: 35: 37. 981:
08: 35: 37. 981:
08: 35: 38. 001:
08: 35: 38. 189:

version 55, table ver

*Apr

30

ran for

*Apr
*Apr
*Apr
*Apr
*Apr

for10.0.

*Apr
*Apr

30
30
30
30
30

30
30

netric

*Apr

30

08: 35: 38. 189:
Ons, nei ghbor
08: 35: 39. 081:
08: 35: 50. 437:
08: 35: 50. 437:
08: 35: 50. 437:
08: 35: 50. 869:
0.6/32 -> 7.0.
08: 35: 50. 889:
08: 35: 50. 889:
2297856/ 0

08: 35: 50. 889:

ion 78, start version 78, throttled to 78

BGP: | nport wal ker start version 77, end version 78
BGP: ... start inport cfg version =0

vpn: vpnl same RD inport, do best path

vpn: bgp allocate | abel: route_tag _change for

255. 255

vpn: tag_vpn_find_route_tags: 100:1:10.0.0.6

vpn: intag=21, outtag=unknown, outtag owner=BGP
BGP(2): nettabl e_wal ker 100: 1:10.0.0.6/32 route

BGP(2): 7.0.0.1 conputing updates, afi 2, neighbor

sion 79, starting at 0.0.0.0

BGP(2): 7.0.0.1 send UPDATE (fornmt) 100:1:10.0.0.6/32,
2297856, path , extended community RT: 100: 1 0x8800: 32768: 0
02: 65281: 1657856 0x8803: 65281: 1500

BGP(2): 1 updates (average = 123, maxi mum = 123)

BGP(2): 7.0.0.1 updates replicated for neighbors:

BGP(2): 7.0.0.1 update run conpleted, afi 2, ran for

79, start version 79, throttled to 79

BGP: 7.0.0.3 multihop open del ayed 15100ms (no route)
BGP: I ncoming path from7.0.0.4

BGP(2): 7.0.0.4 rcvd UPDATE w/ attr: nexthop 7.0.0.4,
00, metric 2297856, extended community RT:100:1

BGP(2): 7.0.0.4 rcvd 100: 1:10.0.0.6/32

vpn: bgp_vpnv4_bnetinit: 100:1:10.0.0.6/32

BGP: Accepted path from7.0.0.4

BGP(2): nettabl e_wal ker 100:1:10.0.0.6/32 no RIB
BGP(2): 7.0.0.4 conputing updates, afi 2, neighbor
sion 56, starting at 0.0.0.0

BGP(2): 7.0.0.4 update run conpleted, afi 2,

version 56, start version 56, throttled to 56

BGP: 7.0.0.2 multihop open del ayed 16412ms (no route)
BGP: | nport wal ker start version 55, end version 56
BGP: ... start inport cfg version =0

vpn: vpnl same RD inport, do best path

BGP(2): Revise route installing 1 of 1 route
0.4(main) to vpnl IP table

DUAL: dest(10.0.0.6/32) not active

DUAL: dual _rcvupdate(): 10.0.0.6/32 via Redistributed

DUAL: Find FS for dest 10.0.0.6/32. FD is 4294967295,

RD i s 4294967295 found

*Apr
*Apr

30
30

08: 35: 50. 889:
08: 35: 50. 889:

nmetric chg

*Apr

30

new i f

*Apr

30

08: 35: 50. 889:

08: 35: 50. 929:

DUAL: RT installed 10.0.0.6/32 via 0.0.0.0
DUAL: Send update about 10.0.0.6/32. Reason:

DUAL: Send update about 10.0.0.6/32. Reason:

El GRP: Enqueuei ng UPDATE on Ethernet0/0 iidbQ

un/rely 0/1 serno 36-36

*Apr
*Apr

0/0
*Apr
*Apr

0/0
*Apr
*Apr
*Apr
*Apr

0/0
*Apr

30
30

08: 35: 50. 957:
08: 35: 50. 957:

serno 36-36

30
30

08: 35: 51. 149:
08: 35: 51. 149:

peerQun/rely 0/0

30
30
30
30

08: 35: 51. 417:
08: 35: 51. 417:
08: 28:17. 669:
08: 28:17. 669:

peerQun/rely 0/0

30

08: 28:17. 669:

EIGRP: Sending UPDATE on Ethernet0/0
AS 10, Flags 0x0, Seq 18/0 idbQ 0/0 iidbQ un/rely

El GRP: Recei ved UPDATE on Ethernet0/0 nbr 9.0.1.2
AS 10, Flags 0x0, Seq 17/0 idbQ 0/0 iidbQ un/rely

vpn: tag_vpn_find_route_tags: 100:1:10.0.0.6
vpn: intag=vpn-route, outtag=20, outtag owner=BGPCE-1
El GRP: Received UPDATE on Ethernet0/0 nbr 9.0.1.1

AS 10, Flags 0x0, Seq 14/0 idbQ 0/0 iidbQ un/rely

DUAL: dest(10.0.0.6/32) not active



*Apr 30 08:28:17.669: DUAL:
nmetric 2323456/ 2297856
*Apr 30 08:28:17.669: DUAL:
RD i s 4294967295 found
*Apr 30 08:28:17.669: DUAL:
*Apr 30 08:28:17.669: DUAL:
metric chg
*Apr 30 08:28:17.669: DUAL:
new if
*Apr 30
un/rely
*Apr 30
*Apr 30 08:28:17.737:
0/0 serno 32-32

0/1 serno 32-32

AS

dual _rcvupdate(): 10.0.0.6/32 via 9.0.1.1
Find FS for dest 10.0.0.6/32. FD is 4294967295,

RT installed 10.0.0.6/32 via 9.0.1.1
Send updat e about 10.0.0.6/32. Reason:

Send updat e about 10.0.0.6/32. Reason:

08:28:17.709: ElI GRP: Enqueuei ng UPDATE on Ethernet0/0 iidbQ

08:28:17.737: EIGRP: Sendi ng UPDATE on Et hernet0/0

10, Flags 0x0, Seq 13/0 idbQ 0/0 iidbQ un/rely
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FEHEANTERE :
PE-1
PE- 1#show run
Bui | di ng configuration...
ip cef
ip vrf vpnl
rd 100:1
route-target export 100:1
route-target inport 100:1
!
i nterface LoopbackO




ip address 7.0.0.1 255. 255. 255. 255
no ip directed-broadcast
|
interface Ethernet0/0

ip vrf forwarding vpnl

ip address 9.0.1.1 255.255.255.0
no ip directed-broadcast

|
router eigrp 1

|

address-family ipv4 vrf vpnl
redistribute bgp 1

network 9.0.0.0

default-metric 10000 1 255 1 1500
no aut o- sunmary

autonomous-system 10
exit-address-famly

|

router bgp 1

no bgp default ipv4-unicast

bgp | og- nei ghbor - changes

nei ghbor 7.0.0.4 renote-as 1

nei ghbor 7.0.0.4 updat e-source LoopbackO

address-fanmily vpnv4

nei ghbor 7.0.0.4 activate

nei ghbor 7.0.0.4 send-comunity both
no auto-summary exit-address-famly

address-fanmily ipv4d
nei ghbor 7.0.0.4 activate
exit-address-famly

address-famly ipv4d vrf vpnl
redistribute eigrp 10
no aut o- sunmary
no synchroni zati on
exit-address-famly

]

end

PE-4

PE- 4#show running-config
Bui | di ng configuration..

Current configuration : 2439 bytes
!

ip cef
ip vrf vpnl
rd 100: 1

route-target export 100:1
route-target inport 100:1

|

!

i nterface LoopbackO

ip address 7.0.0.4 255.255. 255. 255
no i p directed-broadcast

|

interface Ethernet0/0

ip address 6.0.2.3 255.255.255.0
no i p directed-broadcast
tag-switching ip

|




interface Serial2/0

ip vrf forwarding vpnl

ip address 10.1.2.1 255. 255. 255. 252

no ip directed-broadcast

|

router eigrp 1

|

address-family

ipv4 vrf vpnl

redistribute bgp 1

network 10.0.0.0

default-metric 10000 1 255 1 1500

no aut o- sunmary

autonomous-system 20

!--—- The autonomous system is different from Scenario 1.
exit-address-fanmily ! router bgp 1 no bgp default ipv4-
uni cast bgp | og- nei ghbor-changes nei ghbor 7.0.0.1
renote-as 1 neighbor 7.0.0.1 update-source LoopbackO no
auto-summary ! address-fanily vpnv4 nei ghbor 7.0.0.1
activate neighbor 7.0.0.1 send-comunity extended no
auto-summary exit-address-fanmly ! address-fanily ipv4d
redi stribute connected nei ghbor 7.0.0.1 activate no
aut o- summary no synchroni zati on exit-address-fanmily
address-fam |y ipvd vrf vpnl redistribute eigrp 20

!--—- The autonomous system is different from Scenario 1.
no auto-sunmary no synchronization network 13.0.0.1 nask
255. 255. 255. 255 exit-address-famly ! end

RE
ERAUTHHRBENRE :

- show ip eigrp vrf vpn1/TH
- show ip eigrp vrf vpn1 neighbors
- show ip eigrp vrf vpn1#a

| P- El GRP Topol ogy Table for AS(10)/1D(9.0.0.1) Routing Table: vpnl
Codes: P - Passive, A - Active, U - Update, Q- Query, R - Reply,
r - Reply status
P 10.1.3.0/24, 1 successors, FD is 256256
via Redistributed (256256/0)
P 9.0.1.0/24, 1 successors, FD is 281600
vi a Connected, Ethernet0/0
P 9.0.0.1/32, 1 successors, FD is 128256
vi a Connected, Loopbackl
P 10.1.2.0/30, 1 successors, FD is 256256
via Redistributed (256256/0)
P 9.1.0.2/32, 1 successors, FD is 45867776
via 9.0.1.2 (45867776/ 45842176), Ethernet0/0
P 9.0.0.2/32, 1 successors, FD is 409600
via 9.0.1.2 (409600/128256), Ethernet0/0
P 13.0.0.1/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 10.0.0.6/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 10.0.0.7/32, 1 successors, FD is 256256
via Redistributed (256256/0)

PE- 1#show ip bgp vpnv4 vrf vpnl



BGP table version is 99, local router IDis 7.0.0.1
Status codes: s suppressed, d danmped, h history, * valid, > best,

i - internal,
S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path
Rout e Di stinguisher: 100:1 (default for vrf vpnl)
*> 9.0.0.1/32 0.0.0.0 0 32768 ?
*> 9.0.0.2/32 9.0.1.2 409600 32768 ?
*> 9.0.1.0/24 0.0.0.0 0 32768 ?
*> 9.1.0.2/32 9.0.1.2 45867776 32768 ?
*>j 10. 0. 0. 6/ 32 7.0.0.4 2297856 100 07
*>i 10.0.0.7/32 7.0.0.4 2323456 100 07
*>j 10. 1. 2. 0/ 30 7.0.0.4 0 100 07
*>i 10. 1. 3.0/ 24 7.0.0.4 2195456 100 07
*>i 13.0.0.1/32 7.0.0.4 0 100 0

PE- 1#show ip bgp vpnv4 vrf vpnl 9.0.0.1 255.255.255.255
BGP routing table entry for 100:1:9.0.0.1/32, version 12
Paths: (1 available, best #1, table vpnl)
Advertised to update-groups:
1
Loca
0.0.0.0 (via vpnl) from0.0.0.0 (7.0.0.1)

Oigin inconplete, metric 0O, l|ocal pref 100, weight 32768, valid,

sour ced, best
Ext ended Conmunity: RT:100:1 0x8800: 32768: 0 0x8801: 10: 128000

0x8802: 65280: 256 0x8803: 65281: 1514

PE- 1#show ip bgp vpnv4 vrf vpnl 10.1.2.0 255.255.255.252
BGP routing table entry for 100:1:10.1.2.0/30, version 95
Paths: (1 available, best #1, table vpnl)
Not advertised to any peer
Local
7.0.0.4 (netric 139) from7.0.0.4 (7.0.0.4)
Oigin inconplete, metric O, l|ocal pref 100, valid, internal, best
Ext ended Conmunity: RT:100:1 0x8800: 32768: 0 0x8801: 20: 512000
0x8802: 65280: 1657856 0x8803: 65281: 1500

PE- 1#
PE- 4#show ip eigrp vrf vpnl interfaces <output renoved>
PE- 4#show ip eigrp vrf vpnl neighbors <out put renoved>
PE- 4#show ip eigrp vrf vpnl topology
| P- El GRP Topol ogy Table for AS(20)/1D(13.0.0.1) Routing Table: vpnl
Codes: P - Passive, A - Active, U - Update, Q- Query, R - Reply,
r - Reply status
P 9.0.1.0/24, 1 successors, FD is 256256
via Redistributed (256256/0)
P 9.0.0.1/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 10.1.3.0/24, 1 successors, FD is 2195456
via 10.1.2.2 (2195456/281600), Serial2/0
P 10.1.2.0/30, 1 successors, FDis 2169856
vi a Connected, Serial2/0
P 9.1.0.2/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 9.0.0.2/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 13.0.0.1/32, 1 successors, FD is 256256
via Redistributed (256256/0)
P 10.0.0.6/32, 1 successors, FDis 2297856
via 10.1.2.2 (2297856/128256), Serial 2/0
P 10.0.0.7/32, 1 successors, FD is 2323456



via 10.1.2.2 (2323456/409600), Serial2/0

PE- 4#show ip bgp vpnv4 vrf vpnl

BGP table version is 23, local router IDis 7.0.0.4

Status codes: s suppressed, d danmped, h history, * valid, > best,
i - internal
S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path
Rout e Di stinguisher: 100:1 (default for vrf vpnl)
*>{ 9.0.0.1/32 7.0.0.1 0 100 07
*>{ 9.0.0.2/32 7.0.0.1 409600 100 07
*>{ 9.0.1.0/ 24 7.0.0.1 0 100 07
*>{9.1.0.2/32 7.0.0.1 45867776 100 07
*> 10.0.0.6/32 10.1.2.2 2297856 32768 ?
*> 10.0.0.7/32 10.1.2.2 2323456 32768 ?
*> 10.1.2.0/30 0.0.0.0 0 32768 ?
*> 10.1.3.0/24 10.1.2.2 2195456 32768 ?
*> 13.0.0.1/32 0.0.0.0 0 32768
PE- 4#show ip bgp vpnv4 vrf vpnl 9.0.0.1 255.255.255.255
BGP routing table entry for 100:1:9.0.0.1/32, version 13
Paths: (1 available, best #1, table vpnl)
Not advertised to any peer
Local
7.0.0.1 (netric 139) from7.0.0.1 (7.0.0.1)
Oigin inconplete, metric O, l|ocal pref 100, valid, internal, best
Ext ended Conmunity: RT:100:1 0x8800: 32768: 0 0x8801: 10: 128000
0x8802: 65280: 256 0x8803: 65281: 1514
PE- 4#show ip bgp vpnv4 vrf vpnl 10.1.2.0 255.255.255.252
BGP routing table entry for 100:1:10.1.2.0/30, version 19
Paths: (1 available, best #1, table vpnl)
Advertised to update-groups:
1
Loca
0.0.0.0 (via vpnl) from0.0.0.0 (7.0.0.4)
Oigin inconplete, metric 0O, l|ocal pref 100, weight 32768, valid,
sour ced, best
Ext ended Conmunity: RT:100:1 0x8800: 32768: 0 0x8801: 20: 512000
0x8802: 65280: 1657856 0x8803: 65281: 1500
PE- 4#
CE- 1#show ip route
Codes: C - connected, S - static, | - IGRP, R- RIP, M- nobile, B - BGP
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1S1S L1 - 1S I1Slevel-1, L2 - IS ISlevel-2, ia- IS ISinter area
* - candidate default, U - per-user static route, o - ODR
Gateway of l|ast resort is not set

9.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

C 9.0.1.0/24 is directly connected, Ethernet0/0
D 9.0.0.1/32 [90/409600] via 9.0.1.1, 1d06h, Ethernet0/0
C 9.1.0.2/32 is directly connected, Loopbackl
C 9.0.0.2/32 is directly connected, LoopbackO
10.0.0.0/8 is variably subnetted, 4 subnets, 3 masks
D EX 10.1.3.0/24 [170/281856] via 9.0.1.1, 00:27:15, Ethernet0/0
D EX 10.1.2.0/30 [170/281856] wvia 9.0.1.1, 00:27:15, Ethernet0/0
D EX 10.0.0.6/32 [170/281856] via 9.0.1.1, 00:27:15, Ethernet0/0
D EX 10.0.0.7/32 [170/281856] via 9.0.1.1, 00:27:15, Ethernet0/0
13.0.0.0/32 is subnetted, 1 subnets

@)

EX 13.0.0.1 [170/281856] via 9.0.1.1, 00:27:15, Ethernet0/0



CE- 1#show ip eigrp topology 10 10.1.2.0 255.255.255.252
| P- El GRP topol ogy entry for 10.1.2.0/30
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 281856
Routi ng Descriptor Bl ocks:
9.0.1.1 (Ethernet0/0), from9.0.1.1, Send flag is 0x0
Conposite metric is (281856/256256), Route is External
Vector netric:
M ni rum bandwi dth is 10000 Kbit
Total delay is 1010 ni croseconds
Reliability is 255/255
Load is 1/255
M ni mrum MU i s 1500
Hop count is 1
Ext ernal data:
Oiginating router is 9.0.0.1
AS nunber of route is 1
External protocol is BGP, external metric is 0
Admi ni strator tag is 0 (0x00000000)
CE- 1#

HHE & A

. EIGRPX#EH

. MPLSX # HMH
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