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Device# configure terminal
25w 7 3| vrf definition vrf-name NeF X TFGA =} Fy hT—2 (VRF) 4%

FOYT, VRFar 7 4 Falb—v g E— NEH
45 Z L2 X Y| Virtual Routing and Forwarding

Device (config)# vrf definition vrfl (VPN) /1/"—5:/( :/7/1) VX&:/X %ﬁi—’% Liﬂ—o
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ARBAI—DEREAREICT 516D, PET/31 ATOHVRF DEH

AU RFERETIVa Y

B8

o vrf-name 5131, VRFIZEID Y TALRITY,

25 7 4 | rd route-distinguisher N—=T 4 T T=T I EERET — T NV AEERR L &
1 K
Device (config-vrf)# rd 100:1 « route-distinguisher 51442 X > T, 8 /34 hDfH
MNIPv4 7L 7 w7 RTEME ., VPN IPv4
TVUT 4y 7 APMER S IVET, — NI
(RD) 1F, WOWVWTNNOBRNTATEE
7
cl6 'y PO ASHEZ :32 By hDEFF,
101:3 72 &,
eREY RDODIPT KL X 16y hDOEF,
10.0.0.1:1 72 &,
AT 75| address-family ipv4 | ipv6 IPvd £7213IPv6 7 KL 27 7 I UE— RABIGL
i - ESR
Device (config-vrf) # address-family ipvé6
AT 76 |routetarget {import | export | both} VRF HiZ/v—h %=y MEE2 I 2 =7 ¢ Z/Ek
route-target-ext-community LET,
i - simport ¥—U— K&+ 5&, #—57 > |k
Device (cont o)k route—tarect both 10011 VPNILIE 2 R 2 =7 4 v DL—T ¢ 7 E#RN
evice (conrig-vrr—-a route—-targe 0] : o
AR —hSNET,
cexport ¥ —U— K&+ v—T 17
[ERNZ—4 > N VPNIGEZ I 2 =5 42T
JAR—ENET,
cboth®—U—REZMEHTLHE, #—5 v KN VPN
WEaI 2= 4 LOMTA—T 14 7 IEHRN
AUFR—FBIORI AR—FEINET,
« route-target-ext-community 5[ £01Z & ¥ | route-target
R 2 =T A BN, A FR— 7 X
AR— @ route-target YL =2 I = =7 ¢ D VRF
U A MZBIMENET,
AT v 7| exit (EE) #TLT, Zur— b a7 ¥ alb—
1 - vavE—PIREY ET

Device (config-vrf)# exit
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B 5VPN 5 —FOPEF AR TOVRFA 25— T 4 RORE

ZEVPN W RAT—FADPETNAXATOVRFA 23 —T 24 AD

FIRDOEE

F IR D FH

MPLS L1 ¥ 3VPN 0% |

=1

axX &

TanRf F— 1Y (PE) TXAALDA L EZ—T 2 A AFEF VT A X —T =4 AN
TL—F 4 U B LM% (VRF) AV AZ U AT A1, ROEXEFTLET,

1. enable

2. configureterminal

3. interfacetype number

4. vrf forwarding vrf-name
5. end

ARV RFFERERTI VA Y

=)

AT w71 |enable b EXEC E— REHIZ L ET,
fi e NMAU—REANLET (FERINHH) .
Device> enable
27 v 72| configureterminal JH—L ST 4R gy e R
15“ : L/i‘g—o
Device# configure terminal
A7 7 3 |interface type number RETHA A =T = AEHEL, A V¥ —T =
i - A Aary7 4 Xalb—var®—RRefhLET,
. . . - stype BT, BRET DA L FX—T = ADHA
Device (config) # interface GigabitEthernet 0/0/1 7f%fﬁ§ﬁil,§2?fo
e number SIELICIE, A— b, aRTH | FiiEA
YH—=T A A= FEGEHEELET,
AT 7 4 |vrfforwarding vrf-name RELIEA VA —T 2 A AFEFY TS v F—T =
B - A AT VRF % BT £,
s vif-name 514813, VRFIZE| Y ¥ CTH4EITY,
Device (config-if)# vrf forwarding vrfl
AT w75 |end (EE) % TLT, FHEEXECE— RIZRED £7°,
f1

Device (config-if)# end
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PE 7134 R & CE 731 ZRMTOL—7 1 >5 Foranokz [

PE7/84 & CE T/ RETOIL—T 4 2% 70 FILOBRE

WAL z— Ty (CE) 7/ ATHERENTWLDERULNL—T 47 Ta barzfif

LT, e fH—xyY (PE) 7/ M RAERELET, A—F—F—b+U=A Fr bhan
(BGP) . Routing Information Protocol /N\—3" = > 2 (RIPv2) . EIGRP, Open Shortest Path First
(OSPF) | 72X PET /A AL CET A AMDAZT 4 v 7 b— F R ETEET,

N—F )L TSAR—k Ry FT— DETFEDIER

Jb— RNEBIF1%, Virtual Route Forwarding (VRF) A VA%V ZARIZHET HLENH Y £,
~NAFTa ban T 2 v F 7 (MPLS) 1E, VRE 25k 54 o F—7 = A AT
ETHULENRHY £3, showipvrf 2~ REZEH LT, VRF HIZRE L TWVWH/L— ik
BF (RD) & A Z—T x4 A%&fERLET,

FIED#E
1. showip vrf

F IR D 48

show ip vrf

—HDEREAVRFA VAZ VABLOEEMITONTWAS VX —T oA AEFE R LET, T2, TD
Hjjjfi VRFE A VARV APREFENV— kbl Flic~y 7E8NET,

MPLS N\—F v )L TS5A4R—F Ry bT—9 YA FREIDEHROER

u~wzvisotwu:e—b®ﬁx5'v—:z/‘/“ (CE) A A= /LFFa haj L 2
A wFr7 MPLS) a7 2N L CHBRETEDZ & 2MHRTDHITIE., ROEXE2EITLET,

MPLS 37 %4 L1= CE T/3 4 AM DS CE T/3 4 AAD IP 5 DFER

FIEDHE
1. enable
2. ping[protocol] {host-name | system-address}
3. trace[protocol] [destination]
4. show ip route [ip-address [mask] [longer-prefixes]] | protocol [process-id]] | [list [access-list-name
| access-list-number]
F gD ¥

AT v 71 enable
¥i#E EXEC £— R& A 2 —7 /I LET,
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B o REVE— R CEFAARBPEL—TF 1 2T F—DLIHEET 5 L DR

AT 72 ping[protocol] {host-name | system-address}

AppleTalk, =7 v a LVAME— K Xy NU—27 H—E X (CLNS) . IP, Novell, Apollo, Virtual
Integrated Network Service (VINES) | DECnet, 7213 Xerox Network Service (XNS) v hU—27 ThOH
KR Fw U — 7 i Al L £, ping 2~ K& LT, CE T /31 A OB/l LE T,

AT w73 trace[protocol] [destination]
Ny NIREDFERIZEFEESND L XIZWMAH L — M LET, trace 2~ RiX, 2 207 /31 A0
FECERWGAICHEDOE 2 5T 2 DI LH £,

AT 74 showip route[ip-address[mask] [longer-prefixes]] | protocol [process-id]] | [list [access-list-name| access-list-number]

N—TF 4 VT T—=TIVOBEDREELF/R L E T, ipaddress 54k % i H L T, CEl {2 CE2 ~D/L— h
EENTNDZ L AMRLET, CEl OB LImb— MR LET, CE2~D/L— R Y 2 hERT
WHZ xR LET,

O—AILCETFNAREYE—FCETFNARMNPEIL—T 425 T—TIIZHEETDHZ EDFER

FIEDHEE
1. enable
2. show ip routevrf vrf-name [prefix]
3. show ip cef vrf vrf-name [ip-prefix]
Flgn

2T w71 enable
Kt EXEC E— F& A 2 —7 /W2 LET,

AT 72 showip routevrf vrf-name [prefix]

Virtual Route Forwarding (VRF) A > A% U ZIZEEMNT 5N TWDL P V—T 4 7T =T NV LE
T, B—H)N HAF<w— Ty (CE) A AL VE—hK HAX~v— Ty (CE) T/ ADN—F
N2 T RURANR, Faf X —xvY (PE) CFNAADN—F 4 7 F—TNVAFET D & 5 hk
BLET,

AT 73 showip cef vrf vrf-name [ip-prefix]

VRF (ZBHif} T 541 Cu % Cisco Express Forwarding #5257 — 7 V& RR LET, RO X HIZ, VE—F
CETNAADT VLT 4w I AR, VAAZI AT VAT F V=T 4 7 T—TWAFHET D Z & &
LET,
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MPLS /S—F ¥ )L TS5 R—k %y k7—25 (pN) oxes ]

MPLS N\—F v L TSA_R— bk %y kT—% (VPN) DERELH

WDOIRTIE, MPLS X"—F v )L 7574 X— K Xy NU—7 R ET D PIRICONTHHAL E
‘é‘o
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B 5 RPEERLEMPLS A—F vl TSAR—F Ry kT—H D

il :RIPZERALIZMPLS N\—F v )L T53A R—k Ry b T—Y DEKRE

PE DERE CE MEXTE
vrf vpnl ip cef
rd 100:1 mpls ldp router-id Loopback0 force

route-target export 100:1 mpls label protocol 1ldp
route-target import 100:1 !
! interface Loopback0

ip cef ip address 10.0.0.9 255.255.255.255

mpls ldp router-id Loopback0 force !
mpls label protocol 1ldp interface GigabitEthernet 1/0/1
! ip address 192.0.2.1 255.255.255.0
interface Loopback0 no cdp enable
ip address 10.0.0.1 255.255.255.255 router rip
! version 2
interface GigabitEthernet 1/0/1 timers basic 30 60 60 120
vrf forwarding vpnl redistribute connected
ip address 192.0.2.3 255.255.255.0 network 10.0.0.0
no cdp enable network 192.0.2.0
interface GigabitEthernet 1/0/1 no auto-summary

ip address 192.0.2.2 255.255.255.0
mpls label protocol 1ldp

mpls ip

!

router rip

version 2

timers basic 30 60 60 120

!

address-family ipv4 vrf vpnl

version 2

redistribute bgp 100 metric transparent
network 192.0.2.0

distribute-list 20 in

no auto-summary

exit-address-family

!

router bgp 100

no synchronization
bgp log-neighbor changes

neighbor 10.0.0.3 remote-as 100
neighbor 10.0.0.3 update-source LoopbackO
no auto-summary

!

address-family vpnv4

neighbor 10.0.0.3 activate

neighbor 10.0.0.3 send-community extended|

bgp scan-time import 5
exit-address-family

!

address-family ipv4 vrf vpnl
redistribute connected
redistribute rip

no auto-summary

no synchronization
exit-address-family
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BRE

Bl: REF49H L— FEEALEMPLS A—F v L TS5 ~— bk 3y k7—s 0%z ]

Bl : RET4 99 L—FrEFERLEZMPLS N\—F v )L TS53AR—F 2y kT—U D&

=

N

PE DEXE CE DEXTE
vrf vpnl ip cef
rd 100:1 !

route-target export 100:1
route-target import 100:1
I
ip cef
mpls ldp router-id LoopbackO force
mpls label protocol 1ldp
I

interface Loopback0

ip address 10.0.0.1 255.255.255.255
I

interface GigabitEthernet 1/0/1

vrf forwarding vpnl

ip address 192.0.2.3 255.255.255.0
no cdp enable

I

interface GigabitEthernet 1/0/1

ip address 192.168.0.1 255.255.0.0
mpls label protocol 1ldp
mpls ip

I

router ospf 100
network 10.0.0. 0.0.0.0 area 100
network 192.168.0.0 255.255.0.0 area 100

!
router bgp 100

no synchronization

bgp log-neighbor changes

neighbor 10.0.0.3 remote-as 100

neighbor 10.0.0.3 update-source LoopbackO
no auto-summary

!
address-family vpnv4

neighbor 10.0.0.3 activate

neighbor 10.0.0.3 send-community extended
bgp scan-time import 5
exit-address-family

!
address-family ipv4 vrf vpnl

redistribute connected

redistribute static

no auto-summary

no synchronization

exit-address-family

!

ip route vrf vpnl 10.0.0.9 255.255.255.255
192.0.2.2

ip route vrf vpnl 192.0.2.0 255.255.0.0
192.0.2.2

interface Loopback0

ip address 10.0.0.9 255.255.255.255
1

interface GigabitEthernet 1/0/1

ip address 192.0.2.2 255.255.0.0

no cdp enable

1

ip route 10.0.0.9 255.255.255.255 192.0.2.3
3

ip route 198.51.100.0 255.255.255.0
192.0.2.3 3

MPLS L 1 v 3VPN DERE .



MPLS L1 ¥ 3VPN 0% |
B 5 BePEEALEMPS S—F v )L TS5 R—k %y FT—H O

Xa
i

5l : BGP Z{FERAL=-MPLS N\—F v )L TSAR—Fr XY FT—YUDETE

PE D% E CE DEEE

router bgp 5000
bgp log-neighbor-changes
neighbor 5.5.5.6 remote-as 5001
neighbor 5.5.5.6 ebgp-multihop 2
neighbor 5.5.5.6 update-source Loopback5
neighbor 35.2.2.2 remote-as 5001
neighbor 35.2.2.2 ebgp-multihop 2
neighbor 35.2.2.2 update-source Loopbackl
neighbor 3500::1 remote-as 5001
neighbor 3500::1 ebgp-multihop 2
neighbor 3500::1 update-source Loopbackl
1
address-family ipv4

redistribute connected

neighbor 5.5.5.6 activate

neighbor 35.2.2.2 activate

no neighbor 3500::1 activate
exit-address-family
1
address-family ipve6

redistribute connected

neighbor 3500::1 activate
exit-address-family
Device-RP (config) #
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I : BGP £ L1= MPLS /S—F v )L TS5 1 ~—k 5y k7—s08%E [

PE DRTE

CE ME&E

router bgp 5001

bgp log-neighbor-changes

bgp graceful-restart

bgp sso route-refresh-enable

bgp refresh max-eor-time 600
redistribute connected

neighbor 102.1.1.1 remote-as 5001

neighbor 102.1.1.1 update-source Loopbackl
neighbor 105.1.1.1 remote-as 5001
neighbor 105.1.1.1 update-source LoopbacklO
neighbor 160.1.1.2 remote-as 5002

I
address-family vpnv4
neighbor 102.1.1.1 activate
neighbor 102.1.1.1 send-community both
neighbor 105.1.1.1 activate
neighbor 105.1.1.1 send-community extended|
exit-address-family
I
address-family vpnvé
neighbor 102.1.1.1 activate
neighbor 102.1.1.1 send-community extended|

neighbor 105.1.1.1 activate
neighbor 105.1.1.1 send-community extended|
exit-address-family
I
address-family ipv4 vrf full
redistribute connected
neighbor 20. 1 remote-as 5000
neighbor 20. 1 ebgp-multihop 2
neighbor 20. 1 update-source Loopback2
neighbor 20. 1 activate
1
y

[ = SRS

neighbor 20.1.1.1 send-community both

exit-address-fam
|

1
1
1
1
1
il

address-family ipv6 vrf full
redistribute connected
neighbor 2000::1 remote-as 5000
neighbor 2000::1 ebgp-multihop 2
neighbor 2000::1 update-source Loopback?2
neighbor 2000::1 activate
exit-address-family
I
address-family ipv4 vrf orange
network 87.1.0.0 mask 255.255.252.0
network 87.1.1.0 mask 255.255.255.0
redistribute connected
neighbor 40.1.1.1 remote-as 7000
neighbor 40. ebgp-multihop 2
neighbor 40. update-source Loopback3
neighbor 40. activate
neighbor 40. send-community extended|
neighbor 40.1.1.1 route-map orange-1lp in
maximum-paths eibgp 2

exit-address-family
I

N e
[
[

address-family ipv6 vrf orange
redistribute connected
maximum-paths eibgp 2
neighbor 4000::1 remote-as 7000

neighbor 4000::1 ebgp-multihop 2

MPLS L1 v 3VPN OE I}



MPLS L1 ¥ 3VPN 0% |
B otos=as

PE D% E CEDHTE

neighbor 4000::1 update-source Loopback3
neighbor 4000::1 activate

exit-address-family
I

address-family ipv4 vrf sona
redistribute connected
neighbor 160.1.1.2 remote-as 5002

neighbor 160.1.1.2 activate
neighbor 160.1.1.4 remote-as 5003
neighbor 160.1.1.4 activate
exit-address-family
> VI
ZTDHDSEEMN
EEEH
HEEE X=aTFILAA L
ZOFETHATHa~r Kose4 | [Command Reference (Catalyst 9300 Series Switches) ] @
PRSI K OME L A DR, MPLS @~ K] OEHZZRLTIZSVY,
Cisco Express Forwarding D&% & [ Cisco Express Forwarding Configuration Guide] @

[Configuring Basic Cisco Express Forwarding] €3 = —/L

LDP D% E TMPLS Labe! Distribution Protocol Configuration Guide] @

IMPLS Label Distribution Protocol (LDP)| €3 = —/L

e

MPLS N\—F v )L TS5SAR—Fk v FJ— D%EEERE
ORI, ZOFEY 22— )L TmATIHED Y V) —2B L OEEFREZ R L FE T,

IS OREIX, FRICHIRESNTWRWRY  BAINTY U—RLBEDOTXTOY U —RAT
fEHCcEET,
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MPLS S—F ¥ )L TS5 4 ~A—k %y k7—s oiieEE ]

IJ I)—X

Cisco IOS XE Everest 16.5.1a

MPLS _—Fx )L 7T T A RX—
MRy hU—=7

MPLS N—F ¥ )b 7T A N—
kv hU—2 (VPN) (%,
~/NVF7a ha)l T R
A vF 7 (MPLS) Fr/_A
F—a7 Xy hT—2728-
TH A S e —ED WA
FNCHER S NE T, HEIAHF
~— YA FTIL, 1 28D
HAB~<—x v (CE) 7/
A AN, 12U T a o
HZ—x v (PE) T/ AT
e S nvE T,

Cisco IOS XE Gibraltar 16.11.1

MPLS L A ¥ 3 VPN © BGP
PE-CE #7~"— b

Tang F—xvY (PE) 7
NAARAENAR~—T v

(CE) 731 A DON—T 4
7 7a hank LTo BGP
DOV R—FPEAINEL
77

Cisco Feature Navigator #ff 35 &, 77 v b 74— BLOY 7 bV =T A A=V DY R—
MEHRZRFE TEZ £, Cisco Feature Navigator (213, http://www.cisco.com/go/ctn [JE5E] 76 7

A LET,
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