35 B4
2020 4 8 11

o fFOB

T
JOURNAL OF CHENGDU UNIVERSITY OF INFORMATION TECHNOLOGY

ooz o2z o4 Vol. 35 No.4

Aug. 2020

XEHS: 2096-1618(2020)04-0378-04

#F BGP/MPLS VPN iy VRF ELBiZit 5 E

HEE, %

£, K

(BB KA EAFEHRFR, Wl A 611756)

5% . BGP/MPLS VPN & ISP ‘& T I () S B AR I | i 5 40k A8 32 S FE O IF T X 42, 1Sl b PE 35 55
VRF % R AR K % o 30 S A TIFSY, 1 264 28 BGP/MPLS VPN BE%I & VREF 45 AR B HE 485, 2T Linux 4. 14 W%
AL L 13mdev ALK TT VRE BCE ; 505 , a5 FRK VRE &R OSPF B, 36 ik HoA 3 B g o

x #
h [ 4y F = . TP393. | XHERARERD . A
doi; 10. 16836/]. enki. jeuit. 2020. 04. 003

0 5l

FEPLE M VPN AR PR & g, 2 bR 4 28
e MPLS “9R%h VPN 88 RAETT R, U AN FH Y
WEHOR FenlEEA 3 EEHIIRER BGP/MPLS VPN
HATE S A ISP & F M A Z oA"Y . K% H T
BGP/MPLS VPN #17 TR ARIWFFE , 75 VPN BB 7 1
KERAMESN VPN BB ST Linux 4.0 ~4. 8 N
(1) R WE  FH 0 R 40U A B PR BOR VRF TR B, J5 3
2 o RO e PR SR E AN RS

F, 76T Linux 4. 14 WA 2 L3mdev
FHLE A s B AL A 3 2 VRF Zhg, #5 &/ Al
BGP/MPLS VPN 4 R4 55, I 7F VRF |55 0S-
PF B, 0328 ML VREF ShAE S 3, LA & OSPF 7E
VRF H A R B 1

1 VPN M VRF #FAFE

1.1 BGP/MPLS VPN AR JEIE

BGP/MPLS VPN J& — Fh B A % i 7 X9 = )2
MPLS VPN, X 4815880 i iz 35 i 1B T -5 H P 44~
Site ZH %, M EEALHE 3 K41 PE (provider
edge) }Hi #5% . CE ( customer edge) % H #5 #1 P ( provid-
er) M #E, PE JZ ISP ‘B T WA FE LI 71 58 A
] VPN P B9 A S0 EE IS e 2 AN AL i v R Y
et 5% % ;CE M P $E4E8] PE A& thiE$s; P 2%
A PE [ A 22, H A 55 MPLS B SCAL Y & 2 5%
%13, BGP/MPLS VPN ZEHJUNIE 1 Fis,

i B HA:2019-11-28

18 : BGP/MPLS VPN;Linux 4. 14 W #%;13mdev; VRF; OSPF

ISPEFM
MP-BGP

R R ot e
PE P PE

CE ck

%11 BGP/MPLS VPN ZE44 4]

BGP/MPLS VPN #4 # ) ISP ‘& T M+, PE-PE 2
6] % FH 3245 TPv6 (9497 & BGP MY MP-BGP, 5 [ 1415
R4, BIH MP-BGP 5B 15 VPN #SCHEH T M L
Wi%E % CE-PE 2 [a) 3 i 0 45 1% vh 5 s 25 8
VPN Al Site i H {7 Bl 5 45 PE, [AIF A PE %2 2]7%
VPN HiAh Site B {58, A VPN ¥ {5 B4R
V£l VRF L% AE PE o, LSS TE] VPN P 2
[0 ST A

1.2 VRF ¥ AR#ELFE

VRF 1E VPN B2 0 s R AR, 20 H T PE
I A VREF SEBI 5 — ik it R & R DA K — 241
VRF $2 [ 545 Fll— 2 AR X R 1 S s AL o

A VRF £ Linux H A9 3¢ 31 J2& 38 3 Net
Namespace HAR ,TZ&ﬁﬁﬁ@?ﬂ’f‘B%/l\tEmﬁ(*ﬁ% ,
EMTSEEL 3 2R R X AU 2R 285, Linux 4.
3 N BLUG , BLET Y VRE B B 5 B 50 A5 3 s 1%
MBI A, (H Gk 28K VRF R R, 28T
Linux 4. 8 PN AZ ) H BE, WK A L3mdev 87 £ A K 32 H¢
—Fp 3 JZ AR S 8 2 R X R 2 1] B AT UL, A
MSEEL VRE (BEES

BT L3mdev HARAY VRF BE 85 A T2 B 20 & 5K
W R, ELBETE VRF - GBS P R A i), B E



% 4 W& % % . & F BGP/MPLS VPN # VRF B & %3+ 54 A 379

Jnfarv . RO, % Linux 4. 14 NAZBYAS AL, 44 Hp
UIIRES S L3mdev HLEI VRF DhRE,

2 VRF BEEiZit RHFESLH

2.1 EF L3mdev iy VRF B2 EiZit
L3mdev MLl 7£ B ZE— 4~ VRF ML KB, &4

AR S — VR RE BN % 2R A B SCHk SE BUE 1)
PRAED b VRF AT 43 BT ER4 4 h  A  4y

Gk €7 o 1
P AR TR 43 R B SE L VRE K 0L < 1) 1) 22 A

TR I PR 2R OCHK A OCHC EHRAE AN T

(1) BId 5 FIB RICIERY VRF B

ip link add [ vif-name] type vrf [ table ]

(2) BE BN

ip route add [ table] unreachable default

(3) =I5 TIA VRF $45

ip link set dev [ ethx ] master [ vif-name ]

(4) S0 i el 300 i ph

ip route add [ table]--
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admin@CE-Red# run show oapf4 mneighbor

Address Interface State Router ID Pri Dead

10.0.0.2 vlanl0/vlanl0 Full 2.2.2.2 128 34

admin@PE$ run show ospf4 mneighbor

Address Interface State Router ID Pri Dead

10.0.0.1 vlanl0/vlanl0 Full 1.1.1.1 128 37

admin@PE$ run show ospf4é vrf vrfl neighbor

Address Interface State Router ID Pri Dead

10.0.0.3 v1lan20/vlan20 Full 3.3.3.3 128 36

admin@CE-Blue# run show ospf4 neighbor

Address Interface State Router ID Pri Dead

10.0.0.2 vlan20/vlan20 Full 2.2.2.2 128 30

E3  OSPF 4BJE iR &K



380 MO B

% 35 %

2.4 VRF IfigE % OSPF iz

2.4.1 7F VRF ¥ OSPF 4% & & # A0 A 1% 5

S PE-p2 35 1, B VRF1 3% % ¢ HH s A fig 2
AR FE S, VRFO AN3Z52m, HEHT 5 9 OSPF 258
JEARZSANE 4 B

admin@CE-Red# run show ospf4 neighbor

Address Interface State Router ID Pri Dead
10.0.0.2 vlanl0/vlanl0 Full 2.2.2.2 128 34
admin@PE4 run show ospf4 neighbor

Address Interface State Router ID Pri Dead
10.0.0.1 vlanl0/vlanl0 Full 1.1.1.1 128 36
admin@PE4 run show ospf4 vrf vrfl neighbor

Address Interface State Router ID Pri Dead
admin@CE-Blue# run show ospf4 mneighbor

Address Interface State Router ID Pri Dead
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CE-Red# set protocols ospf4 area 0.0.0. 0 interface
vlanl1 vif vlanl1 address 11.0.0. 1

PE# set protocols ospf4 area 0. 0. 0. O interface
vlan21 vif vlan21 address 21.0.0. 1

PE# set protocols ospfd area 0. 0. 0. O interface
vlan23 vif vlan23 address 23.0.0. 1

CE-Blue# set protocols ospfd area 0.0.0. 0 interface
vlan31 vif vlan31 address 31.0.0. 1
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admin@CE-Red# run show route table ipv4 unicast oapf
IPv4 Routing table: 1 routes
21.0.0.0/24 [ospE (110} /2]

> to 10 U 0. 2 wia vlanl0/vlanl0

admlnEPE# run ahow .route tahle 1pv1 unicast oapf
IPv4 Routing table: 1 routes
11.0.0.0/24 [oapf {110) /2]

> to 10.0.0.1 via vlanlO/vlanl0

admiﬁ@PE‘ ruﬁ ahow route vrf vrfl table ipv4 unicast oapf
IPv4 Routing table: 1 routes
31.0.0.0/24 [oapf (110) /2]

> to 10.0.0.3 via vlan20/vlan20

admin@CE-Blue4 run show route table ipv4 unicasat oapf
IPv4 Routing table: 1 routes
23.0.0.0/24 [osapf {110} /2]

! ! > te 10.0.0.2 via vlan20/vlan20
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admin@CE-Red# run ping 23.0.0.1 -c 5
PING 23.0.0.1 (23.0.0.1) 56(84) bytes of data.

——— 23.0.0.1 ping statistics ———
5 packets transmitted, 0 received, 100% packet loss, time 403

admin@CE-Red# run ping 21.0.0.1 -c 5

PING 21.0.0.1 {21.0.0. 1} 56(84) bytes of data.

€4 bytes from 21.0. icmp reg=l ttl=63 time=2.67 ms
&4 bytes from 21.0 : icmp regq=2 ttl=63 time=2.73 ms
64 bytes from 21.0.0.1: icmp regq=3 ttl=63 time=2.50 ms
64 bytes from 21.0 : icmp reg=4 ttl=63 time=2.67 ms
64 bytes from 21.0 : icmp regq=5S ttl=63 time=2.83 ms
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——— 21.0.0.1 ping statistics --—-—
5 packets transmitted, 5 received, 0% packet loss, time 4007Tm
rtt min/avg/max/mdev = 2.500/2.685/2.839/0.123 ms
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VRF Configuration Design and Simulation based on BGP/MPLS VPN

CHEN Fengqin, DOU Jun, ZHANG Dan
(College of Information Science & Technology, Southwest Jiaotong University, Chengdu 611756, China )

Abstract: BGP/MPLS VPN is an important model of ISP backbone network, and it is a research object that attracts
much attention in the communication field. This paper aims to study the VRF forwarding technology and routing deploy-
ment in PE nodes in this model. First, this paper introduces BGP / MPLS VPN model and VRF technology principles;
then the VRF function based on the L.3mdev mechanism on the Linux 4. 14 kernel switch is configured; finally, simula-
tion tests of the VRF and the deployment of OSPF protocol are done to verify its effective isolation.

Keywords : BGP/MPLS VPN; Linux 4. 14 kernel ; L3mdev; VRF ; OSPF



