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MPLS Oriented VPN Network Design and Its
Engineering
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Due to enormous network expansion, it becomes an inevitable tendency to
construct highly extensional and highly manageable VPN networks. But the
traditional VPN network can not meet the demands of ISP and Enterprises in
expansion and management. MPLS (Multi-Protocol Label Switching) combines
the transmission technology of L2/L3 (Data-link-layer and IP-layer) .Using the
characters of MPLS to construct VPN, It can solve totally these problems. This
paper designs and implements a model of MPLS/VPN.,

Firstly, this paper analyzes and points out the disadvantages of VPN that use
traditional tunnel technology. Putting forward the model of MPLS/VPN and
demonstrating the realization procession of MPLS/VPN and its characters and
advantages in detail.

Secondly, this paper designs VPN reconstruction project of transaction
supporting network of CHENGDU telecom, constructing the mode!l of MPLS/VPN.
Demonstrating the design and implementation of VPN network in main facets, as
follow, IGP protocol . BGP protocol and router-reflect in detail, In addition,
applying these ideas in routers.

Finally, According to this VPN model, this paper designs and constructs the
experimental network and realizes in routers. Testing this VPN in security
extension and management. By way of the acquired experimental data , It is
demonstrated that MPLS/VPN has high security In addition, operation. flexibility
and expansion of MPLS/VPN . It is the better than traditional technology of VPN.
The model of MPLS/VPN provides a good reference model and project for ISP and

Enterprises.

Keywords: MPLS; VPN; BGP:; Network performance Analysis; Network
Engineering
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B, BABRFIREAEARR, CTREEEANERSIENLE,
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oI REH i 3E T MPLS ) VPN P Bt S TRN A

2.7.2 BT MPLS Y QoS

BEMNSEMAMER, FLESOFHIIAN, BFANFEE ISP BEIE
FFxE QoS BNk IIABIE AT R E A BRI & KAN 1P MEH, TR
HAEMAFEAR, S EHBARMNLSRERIHE TR, Wi
HEAE R AR BT SRS, H TR QoS MERAR, BEEMS
AHERK B, MR EETEZRBEREN QS ER, MEE~—
AN ERBRIRENERER. BEBEASFERAFA M T QS WERT
A, MAATH IP R4 %% QoS MIMBEE, BTk M &% b Bl 3%
BRBRNAMEREHEERENEERARSSEMLEANAE T EER
WL

ATIH QoS B BRI IME 2 L M E RN QoS, FEMBHE T AN %
RETTHE. WPLS EAREHAKHERBBAE, BREMAPF A EERNE
BENW R EREEORELRER, MEHMEERRERARURY S
QoS HIAREEAT #: 4 B {F-4 ({0 CR-LDP) 7 I 4% P & #4 f  LSP BY LSR 2 [
BN R BRER.

MPLS H9 QoS B R LI S B TR+ MM, “EHFEMA B K H
BRI E LSPo HAFE SR QoS H B H1 53 48 vl 55 9 10 X 4 J 22
EAED.
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PN L X T MPLS i VPN RSB i &5 TRWH

=% EF MPLS A VPN

3.1 VPN (KB 54

3.1.1 VPN

VPN (Virtual Private Network) 2 B#l% H MM ER, ©AFMH
DA H) Internet MERRELEH MRS, BEE Internet MK R EH
LVNRBRET —PREMNNETS, MELFLRLNER, 2
T BEZENELRTCERNFELS, il A S s g -
HAEARRT BT, VPN (R — RS AREAF A Internet HEAD
RERAMBCERIN—FOBRK. FRHFR,

3111 VPN 4% .8

* VPN ZAM Internet RIMEBSWHEEHNEHME, CLEBLNE
HM%, BENREETRE, RAHPFRESCHRSIERNZLEY,
BHAEZHEHMERBRRL.

VPN OGS et sk BT S . A VPN Al P A E R,
* HMVPNEHZENEHEREH. VWHEIREER, —HHS5EEES
P2 MR FF R R, BIAE— BN F, VPN B U5 2l 7R % ) % o
I3 VPN BRI VPN BT P RS s QTR B— A, VPN SRR
L, WIR VPN NSRBI AR
* OVINAR R R ERELS . A ST M P AR RS EE,
BB VPN EE MK, B, RAMMALRES, B
VPN AR SRS RN AN AN ELNESNES,

3.1.1.2 VPN . 40

* VPN AENeBIr BN SMETAEAR . WSS B
BT AIRREKES, R T RNZMBEEHOZ LM, VPN XK1
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PN KSR LS % F MPLS B9 VPN R Bt 5 TiEM A

ENTLERETHA RSN SERAMENESEERIEENE X.
VPN F}JH Internet XFAHEMMEFEREME, BRBLBKDN
AR VPN IRB BB . RKBR T ki3 B A, FE naRm i
T Internet BEN ISP #R T HEL S KA.
+ VPNHIEEHRWUWMHETMREHELE S, Bmimsa sy
e, AREMNEMHREMRANES, REEHTREMEET, 1
T VPN REM .
SFREESE VPN B PRI R R SRR BN, IR AR
WRABINLE T K.

3.1.2 VPN BEHER

BRI A ZLE Internet STI VPN MU0 B AR, TFIE B SEREE N
KELIK, VPNRIBETUEYE OSI HENE_E (MEERE) flE
ZE (MBE), BA4RHHENME _EBEDNIE=ERENIY,
B8 R A B T B
3.1.2.1 B EmRGEWHL

FEBED I EREN PPP MR ENRBED, WENE - EH
EHLA
* PPTP (Point-to—Point Tunneling Protocol): HESEEDY,. H
B, Ascend F1 3COM A4 B FF, 7 Windows NT 4.0 Bl FRR A F ¥ #,
SRR S B S PPP I IEE 1P M4 LB 33, PPTP {3 — AN 0gm
ERMEE, A — M 18384 GRE (Generic Routing Encapsulation,
BB HE ) A DM PPP R R SR B E B H R .
¢ L2F (Layer 2 Forwarding) ¥h}: —BEH KM, mitFHEE%H
A LF SN ERAD SR EmBERE, SHTRERS
HHNESHNEREDEMLE LK E.
* L2TP (Layer 2 Tunneling Protocol): T 2E¥iEthid, i IETF # 2,
WEERASYE, G&T LEFMVRIL S, MEAEPTES, A
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DU K S AT -S4 8 3 T MPLS B VPN RS it 5 TAEMNA]

EA M R FRHE RFC, L2TP BERTFH FLHE S VPN Wb %, ool i Fsem &4k
VPN k4% .

L1222 EZ BB

FZREREMNME S SHAHE ISP A, PPP &iE4IETE NAS &,
RENHBEFE="ERL. FHNE-EREHNEES:
*  GRE (Generic Routing Encapsulation) #i¥: X E2EER M
W HTERAEE—FMEEDES —MREEHL R,
*  IPSec (IP Security) #hi{: IPSec il AR— M HMEEIN, TL
HT 1P M ERIBE AN —BERRLEH, B AH (Authentication
Header}. ESP (Encapsulating Security Payload). IKE (Internet Key
Exchange) ZE{hiY.

GRE A1 IPSec T EA T LML L VPN k%,

3.1.3 VPN 433k

VPN AR TTAFRE, HRARMEEH ARSE %, B s
HUT LR %7 ik

3.1.3. 1 ®ERMY X4
A= VPN (Over lay-VPN)

ERXFRET, REREEEETRENHEOAHSS, T
ARAEEENTRMS LRI, FURKHERERRAL AN, (61X
FRRL AL o & P 0 R 95 2 14 7 AV B o MR £

WE VPN S

© HBERUERRAHPRE-SGEGHASE, SEHHNERE
Mph Ve, XHEHRETE LML EHAN. BEVCHBIHRAN
PVC GRAMERERE) 0 SVC (AZHEBRER, K pvc R—EWHN, 54
SBUAERROAF . SVCEGHIELED B M M s E e E

*ORSELRSREEREN VCER P IIERS (CPE) 2 s
-21-



P RS 48 3T F T MPLS f#1 VPN RSB it 5 TR

BIUBHBHER. BHDAERERFREZETHE, FPMENTE
Fa 55 AR 5 B T R L R B B Y
« BEVNERAR

78 55 VPN B SEILAT LAFE IS0 MRV MO Him sk ok M 4 Z R Bl X
RHEBETURATRAMNE ZBEER, 0. X 25, dihgk. ATM & SMDS
KL BE VPN P&, BITFERB NI T L IP B E4F A IP-OVER-IP f¥ ¥
RARBEERH IP EFRAAMEBEMNREEHES VPN M4, . GRE
(Generic Route Encapsulation) #l IPSec.
« WE VNS

B VPN ETHAN VPN, RASAEREARENTRESTRE,

MR SAEFZNENRRE, BN EEEE AR RORE, KT
TEH.

5 VPN (¥ Q0S {RIEE ¥ BE i Ve MW R RIER, EEERME
HVCMABRLAMERAN TS ARREER, THERSS SRAKED
o WA, BB FHNMRE R E RS BTEE, BT REEAR
ARKTER, TARANPHAM: BmBENRSH VPN FHET —
TER, WRBETERMTIA (BAFTHFARNEES Y AR T ER
WIS R & ATECE, LR ST 538 0 03 AN 17 2 0 000 45 op 3L 2 9 5 0 B
EH). BT “EE” VPN B AV TR P S R P R R B R

R ZEDAREH VPN AN, HEFHREBEFRE PSR
—EADERERYE, EitsMmEeE g m R RIBTRE.

%} & VPN (Peer—to~Peer VPN)

ATRBER VPN B RZAF=AET 2% VPN, 0% VPN ik
# (CE) MRMERE (PE) ZALHBEEE, RS bE R0 Mg
APERH B EERRIM IR CE RE, BRFRBOTHARENS 2
RE.
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PO )0 K ST 2R i i 3 T MPLS ) VPN P8 i35 TIRN A

FE VPN XM AR

s HEHHBAN

B VPN F I CE RS BN — & PE L, PL ST CB Z BT A
[F BB B (R RARE B i th i AR FE, B dm OSPR),
HEHIER PE B X SR B MBI AM L, FHEORE PE - KX e ik it
R E RGN CERE.

BRei: HTBILESEAR—& PE LR CE ZMER, NHFE PE
LEEKER ACL.

* THEhBELARX

AE—4 VPN BIMHEE — & PE B 88, PE AN CE 2 @7 LLEAT T B
BB EMY, HEAh VPN 3, PE 5 P 2 [6E4T B6P, 4 A 8% B MtAT
k. RA: EHRMEFMMACL T, B8 4 VINASFEHR—
ETHMPE, AT TRET.

B VPN BR 5

HTEARABESEAR, AMBEFARREELAN L, T4 T
B {RiE.

REH VPN M Z AR ER SR R ERRT, SBE G RELT
GRERE M, RIP R GEAR R A VPN 3t 3046 [F] ) 4 bt 2 ) 5 il
LY &L FMENS
© BUAEEMER (Intranet VPN)

)k & VPN (Intranet VPN) BEAHAMERITALHHEA 4
MR Lk, REANETENBKETLUMEBY BaiiEl.

* FRATLABELERN (Bxtranet VPN)
TR W& (Extranet VPNY 2RI VPN 5 4 oll R 5 1 5 i iy
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OISR 22408 XC B MPLS [) VPN F%R it TRERT A

. AEKESESL, SRR SRR 2 M kR VPN,
e EIEFEERIER ( Access VPN )

AR I VPN ( Access VPN ) MIEERA T, BEHAANZHE
BADAERETHETAAME S0 Intranet I Extranet B 7RG
RIMEEE, TEURN VPN BERERMHELE, —REHASE
(Client-initiated) ¥ VPN % ¥, R —#HEBARSE B EE
(NAS-initiated) f{ VPN iE#:.

.33 g4

Ao b sk SR ORI A4 2 VPN RN AR, SMIE T R R G S
ERAMNSMAHERRERLFAN VPN HHEH, BEEMRHERE L
T ILF:

« BRMMEM

KRG TEREN SN RES, RARLEE, Fu
RAGILRZEH— M VPN ER AR, EEMRH TR, %4058 K858
5RO ARG, HALR A R SR E A PR R R
A . T B R M7 TU A M 7 T B 5 RS 7 LA 91 S A 6 f
REH BERARPOVENSTR. POTAEN SO BT &S E
BER, MIET PO AREHEMKEN,

BRERRINE ML VPN (R 2 A 0 B h Bseg, il T H i
HHERR S, BEXHENET TN LR,
© RHEHRESAATEERERNSL, W 8T BUEEIL. &
Wil
* PESESXTAHREEELEIGM N, BAIXEAR MNP OF A
MISEH, TE5OE B AR K AR S 28 ] B b 09 K 3

« MIXRINER
HTERENSWENAH LN —2RRY, FTLE BESAFK VPN
IIMEM—PMRIRI G, SIARMREH SRR

.24 .



IR S8 i X B WPLS ) VPN RS it 5 TIENH

+ WHAREHREREARTRE, FEASNH WA RTRE
i
© EMHEPZAM-RYARFFEREMSSMER (. 0A. ERP).

MNE-LEEAF, mTHRERFEGHR, RABRRING MM
AHRETR o

FLARIE I S5 4 L RT LGy e 84 BUARR D B R R4 R SR 41 5 g
EMREMEFERP AN EENER, KMENNTRERFY
i, EFSEARE. o PMREWD RENIH S 0T HENEE,
TREREENRFHGEHE, BANRFERT2MREM.

- REWEIGEH

TEIRFE 65 40 T HEH B EUR 6500 8 FLRTE 0 240, X P am 4 8 133
FEMHPHEAZAFRENERERE, AR POS A2 MEEREY
BELE. BEWHGWEHERLERRPREIOR A, ANEERT
NN —E8T, SR HE VPN RE T ENE R RER SR . BEE
FE IR £
* ERAEIMEETRATERLOBE, BRES N BORK, B
ABE . RME, EREERENHEN, TR,

*OMTLE ORI EAFS MBS, B RMEERRK, RREH
BTHRA S, Wb P R0 B

3.2 MPLS/VPN fE & 4E#y

T MPLS ) VPN SR B I LSP MAH M i AR 4 S
Bk, BRI E—HME,

3.2.1 MPLS/VPN P84 #H

B 3-145 1 THET MPLS ff VPN E XL, CE R PLEES,
MULEBEAS, MAURTHEN, EER—&3H; PE RRAH LGS
B2, W FEFTME,; PE A VPN I #47% . ®7% PE /8 LSP
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U AR Ao 4 3 JET WPLS 23 VPN ME i it 5 TR2RYA
HHE. EF— VPN R P %0 SCREAT i 2R

CEZ2:7 --.'r
)
I EAR S X2
AT ) PE2
i)
T - If
LT MPLS % F /i )
\‘H‘_J., E1  pETV 3 PE3
mﬁﬁgﬂ}}j’:l R."_'_l"n__‘_\_. . _F_'_F.a-._,....-‘ ’__\‘_-o-...\_\_\ﬁi
CEX|

e

A ﬁﬁi}%a

B 3-1 MPLS/VPN B RLEEH

3.2.2 MPLS/VPN 211148

ML ER VPN —#, F MPLS %M VPN WO R RABER A
HRIE VPN MMM 5V HRE.

3,2.2.1 MPLS/YPN it i &

EREENRB T H%H VPN — 8281t GRE. L2TP. PPTP k%
WPBORE I REE, AT RS MMBEREAR g, Fege
VEZREK VPN ERE#E T E=EH VPN HMEBERSMOBEE LI,
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PR3t 3 AT MPLS 11 VPN W% 83+ 5 TN H

{H/H MPLS R EIR VPN AR E 4 RSB i, B i@ LDP
hIEILERM LS AS KA AR LB, H MPLS KL VPN R
fE3# T MPLS B VPN 18 002 L i ARt & LSP &7 i 1L42, PE Xt
EANNERBIT LR, VPNERERFEES VPNIP Mk AR N R AR
B IX A AR S A SR AR R BIA R S L SR EE T BB B T I LSP
HATHR, LSPREFBREBEIM—MRE—F, RIETHRESESEER
FHEEAMRIET SENESE, MAZHBEESRIN, SEAER
REE HATHIIR T AR A, hIE4E VPN SSHL 7 R A e A B
AERE, SMEHAYEOHBERIENBRIHEORE, WTEET
VPN W& (] SEM BE AR S0 T 1P #uhl, AP A SRR A5
HE£5 ), BT M il 3% (NAT) SeE80E. B hBE L@t
FALSPs R¥EKI, LSP EX— 4B ENBZ, BB AUSOERT AT
LB, IXHXZE L HEFRIE, XHETRZRR T 5 g
ATM — PR B R B, REBET, WARR, M VPN I — g2
MVPN EEOKFARER, LHFAMEREHATAONREREN.

3.2.2.2 MP-BGP Hhisl

PE MIEIB S REAELH LDP B¥ B BGP HhilstHf. £F
MPLS ] VPN SCRA [ 4 3% 6] 1P bk 8 f A E VPN [0 H 8, 3 TIRIE
HHT MPLS i) VPN &, R VPN 1§ 14817 4 1P HhAFBT % 4 2 psg AL,
B SR AT VPN YT —AMRIRAT, RIEMBARRE (RD), X
MRARERSBUEHORETER-T oM. $RRhLE— 4B —F
THIHE, MR VPNIP Ml £ H RD FUR 7 IP M b2 B . VPN-IP
MWLM B TR — KM, MR EMEER & DRSS 5% M
VPN 58 B % S04 A VPN BT IR B, R BB BGP thilif 17
FRARES VPN B EER. BP BE— M s Eothil, THEZ
PR RRATILE MMk X VPN WIEHEYE. TR T MPLS 4 VPN &, BGP
AME—4 VPN AR EAFE, BERBEABRIBMER LN,

27



PO RS R g T MPLS i1 VPN RSB Bt 5 THENHA

FME HEF MPLS B9 VPN M EiZit 531

FEELESNTHAAERERNET AT B VPN FEH— L RREY
4k, AJSHRYE AT i B MPLS/VPN B T {E i F2, b 7 3L T MPLS & VPN
WA, AR BRI B4 AR MPLS/VPN B 4% i 4 88 3 4T
W, BLECH BASR B 2 B IR I REFR BR B8 o ST F MPLS B9 VPN P 45 408 %

4.1 TR RRH Bir

BRSHh:

B AL S S B4R T IBM # ATM SR, FEHHE VPN
Mt R AEEIZHEAR LR, Xk VPN RRNASKE TS (B &
ARURMEEREER, TEHMIERNZSESEE. G TEETERZ
VPN B — B, ZERA VPN 3 HZ (A — PR, XS W T M
K8 BRI AR RS, BE VPN MK AL AN, 2
RPN R IE AU SR B B A B E BV R B X T VPN B4R A B
R, EEHREINE, BRARDIREFS ) HY, BES—H—/4
PREARH L, ERKE SERB AR, THBHEEA. B4—45a
MR VPN A W B WA RE, FEREHEMN CPE (R FIEEE)
ZRIRER R, EESMIEEAE M CPE REFFBLTITH, ATM
HEETHERT FEASHEERMREERSE, S B [P HARF
REFORLERBEARTHE, WERFUEORBEG W VPN S0
REEBEDREBL LS EZBRNER, BAIK—MFHETF 1P #
A H VPN P&,

i B R

o 5P IP HARFAMT
o LEHE

o FRRMR
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)| A e g T MPLS i1 VPN R& it 5 TR A

o Hu[EEM
o BHBEP LI

4.2 BT MPLS 89 VPN P 4&3% i+

4.2.1 1GP L%

LEBLTE MPLS/VPN P45 i B I B2 47 1 56 0 TGP $h 4T 3%, BB 4 1GP
FHFE MPLS/VPN M h B KB H T, £RMEzTEMAER. 6P &
EHEREBREHNNAERT RREEZ. 1P HRASSRBH, EFF
SR EREHTE BGP4 HEBH “TF—BL” (next-hop) XA BN, IGP Bt
next-hop B R B4 MR . 7E MPLS/VPN B £ o i) LU F (1
IGP PhXHIRE M, fn: RIP. OSPF. IS-1S %, {H & 3% i () MPLS/VPN
BREERAEEME, OSPF Hhil7E ISP MM &b i m, mol®ila
BB A o s SR OSPF B 3L 34 I 48 19 T6P $3. th T OSPF
Pl d B BRI M PSR BT, BT LA E AL P R AT R AL B, B4k
MR,

o MERE KTt

BT R 5230 B i B B R OSPE 9 Area 0 (H)) Backbone):
B AXAFEG AR EBMRE N BIKE OSPF &, 4% & H%
A ABR, ZH# Area 0 AT FH B LSAs ( Link-State
Advertisements). P4EH; 1 OSPF IR R ELEN; — Area N
BV AR 100 4,

BT OSPF B FHBRENMSHENEA, BAEREFRRKE:
HATLRE. Rith N EREROEFRBB HRNAY, 18 FRER
BR20Z M Area 0 B FIRBE B, BTHPBHBNEENZEREL
BUREE, BRETRENBERSANE. BUFAEAS TR E
BE#, THNSERERE, WHBEAETRHEN BN,
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Ll T S 0T T MPLS {1 VPN MR i 5 TRV A

4.2.2 MP-1BGP 3%

PE B% 25 it 1P B bl (FRMIFZFE 0SPFY M CE B i S8 B %
BTEZMHEMNET S VPN BE B, 2RI R S &7 0 Nk B BT 4 69 B i
TR AS N, BTULBTH #Y BGP £ i% #8 & P 4E /Y BGP £i% . MPLS/VPN
L FHEAD VPN SR — M AR R T A RENYT B, ABEAG L
MEMM. BkE—-DVPNHPRBESW, EE LT EMN VPN EFAH M
[RIf IP e hE, BEW L4980/ 1P Hubh 77 (F VPN B M4, BiLleE
BGP B iH B P E A HE VPN-IPV4 Hihb. MPLS ¥R 15 B, ¥ FE BOP L @44,
A REAH BRAERT BOP FREIR. KT ¥ BOP BB H R TPVA UL LASMH 3L
s &, TEXF BCP HhilIBATY &, FEFIA R SIER T BoP 2K MR 2,
e/ OPEN Message RAC#t Tnitial BGP 3. OPEN ME T LIA4 %S
B, HAR Capability BV A EMEMTEWH LIS, Kb
ZRYT RS MIES BOP AL AT [PV4 L L SR B il B 1k
BrUAR T fEZ T MPLS [ VPN P2 S8 MPLS/VPN ThEs, TELMT %
PE ¥ ki Z (A1 EIZ4T MP-IBGP, . M TiX4 PE 37 iy — 4 AS 2k,
B RSERR bR ZET MP-1BGP #HiX.

£ MPLS/VPN f) & F & HER PE %% FBIE1T BOP Wi, FIA
BOP RESKINDE M 48 B S TCP ¥ 8, MIM{RIE PE 2 (6 B4 #e VPN BIBS
B8, STHVPNHEEA.

4.2.3 AR

B T7E MPLS/VPN W 4% s 04 4135 4T BGP 51X, ifi BGP £ Split-Horizon
RN, BERIETT 1BGP ¥ By o 8306 B 4T Fully Meshed 332, BE# VPN B
BPASSEERE, WEPET IBP OB HR (FiF PR Sk
ML, BoP REMSHEME, % EBIILUSK T BHE, SF Fully Meshed
MHXRATITH, BHRKE, WHRIEIT IBP & n MBmR, WYm%
10 [BGP Sessions 4%
nX (n-1) /2
WIERLER, % F ISP Rl AW AESM, B, %5 FH Bep
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RS R LS4 i 30 T WPLS 8 VPN MR it 5 TIERV A

Route Reflector (RR) ¥A.

B bl R B BRE VR AN Bt in B 41 BT R
o FREH

FHMESEHEHEBERAR T, AT R BBET B, Ehees
— R IBGP A< iE M E, WERABLESENAE. BEik, &
—HEMH LR EREEMN RR, BMERET AN EIN0NE SRS
BEF M BOROERBF TN RR M Fully Meshed .

[ [ —
| OER13012 t:smzm: !

| ) ~ W
: :c #Hdy 1,

HI " " 1
i e ) \ '
1! " ", i

i k- 1

i g i
"o b l
ol A ]
jary " Voo
1"y (Juster 1

i

1

i

1

i

]

A éx::g &@ |

B 4-1 BARRHESER

L& &G

ABEEBE B RGTHRERET S IBGP 8 Full-Mesh F=4
Partition-Meshed, MTi{f BGP AN FMMEL, RITES - ST
2ERARNE, 5RRNNBHRHBEF R Cluster: Rt
X2 &8 RTS8 I6P B Fully Meshed.
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T RS L AR X T MPLS {1 VPN RS i S5 THEMA

=4 Cluster FH 2 MEHF U LB H RS 80, $MRE Cluster
IDRIER — Cluster WHIBE RS B LI E iR 5. Cluster 1D & 32bit
FifE. BERE —LEHEER, BCP 2B BEZHHM cluster_list,
cluster_list & BGP S tHE M (Attribute), cluster_list FR% Bt
B~ cluster, EMBHE cluster list SELSHMIX/ cluster &
Cluster ID. MR ZWHEMN cluster_list FOEH A Cluster I
Cluster 1D, W EF ik, RZ, WEHTRE, HTE K Cluster 1D
B MEE &M cluster_list &,

4,3 Z-F MPLS A9 VPN 253210

FEXT MPLS/VPN RS4RI T W G, DA X s i B8 @t
MRS (RS WEERELR.

4.3.1 BLE VRF

VRF 2 $i7 VPN BR B3 %% R 5% (VPN Routing & Forwarding Instance)
B VRF ALIEE RN R, TR~ &% AN PE RE&. HEH
BHBEAFHNTTE:

s THRBOLMB R, BROEET RIS,

s —HARBRTIX VRF MEBEONES.

» —H A H T & VRF M B thil.

Xt T84 PE, WTLAHEAR — A E £ 4 VRF, RIE g —AMES hE
(2R BER), B4 VRF KO E S BHT.

£ MPLS VPN Mg thE— 4 VPN BR T ERE -~/ VRF. LU H
4 ip vrf vrfname BB 1.

router (config) ip vrf vrfname

A3 2EEBERARAHESASHER

TEMPLS VPN R, B VRF B AAEE FEHCH VPN BB S A,
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PR ER EFAR T B F WPLS [f) VPN Mt it 5 THRNA

11 MPLS VPN R & e R IR iy VPN BT S A R 1P HE, BAmL
ERTARE VPN MARMNBOELS, AT A ERBER~ERE. £ VRF
FAARK VPN R E—PEHE X 24T RD. RD BEH B DL 1. ASN:
nn 2. IP-#hk: nn. RD MR BB E W H 0T o 4R LM:
router (config) ip vrf vrfname
router (config-vrf) rd ASN: nn BX&
router (config-vrf) rd IP-Hitl: nn

BLE VRF MBE— SRR MEA VRF HE M SA S HER, X2
RTHEERME VRF PLUREEREZ VRF Mld. £ VRF
route-target Ay 4 KX L KRG, 7F route—target 2R {FH import
M export R MR E A VRF ARG H . RG4S LT.
router (config) ip vrf vrfname '
router (config-vrf) rd ASN: nn
router (config~vrf) route-target import ASN: nn

router (config-vrf) route-target export ASN: nn
4.3.3 PE®) CE R E

ATHECERERE S PE &L RBEEE, TUETH 0 TR R,
o XAHEBAEDIN: FCEMPERE HEBAHM. AABETR
MR B, Ry Fe B M E e, BRAREFPAEERE, TE
TS VPN 5 3, % B B B A 3R, TNREIEFY CE & s B BB 2 1P M hk %] 4 ;
o KAB)AEBE (RIP V2, OSPF, EBGP %) thi¥: it PE F CE L
AR, #EIE R VPN 35 4. B m R A i, Hr g, e
RAEHETRaBMERmE.
T A B AR R
¥ Yz 3 R
E CE & L HE B A B i S 4 B 1,
router (config) #ip route x.x. x.Xx X x.x x s0/0
X. X. X. x— At CE 3 ST W

router (config)#ip route 0.0.0.0 0.0.0.0 s0/0
~33-



TN KL F b T WPLS 7 VPN R it &5 THENH

fEPE W& LHE:

A& VPN B H

router (config)#ip route vrf vrfname x.x.x.x X.x.X%x.x s0—i% PE &
FHEREEOCEWATH

¥ A B Tt MP-IBGP 43 % B3t VPN 35 5

router (config)#router bgp xxxx

router (config-router)#address—family ipv4 vrf MYbilling

router (config-router—af)#redistribute static

A (RIP V2, OSPF. EBGP %) #4iX, LA OSPF 5l

{E CE tt#% LBCE.

router{config)#router ospf |

router (config-router)#network x.X.x. X Xx.x.x.x area 0.0.0.0
EPE & ERE.:

router (config)#router ospf 100 vrf vrfname

router (config-router)#network x.x.x.x x. x.x.x area 0.0.0.0
router (config-router)#network x.x. x.x x. x. x.X area 0.0.0.0
router (config)#router bgp xxxx

router (config-router)#address-family ipv4 vrf vrfname

router (config-router-af)#redistribute ospf 101 match internal

external 1 external 2

4.3. 4305 VWRF XE%

£ PE Brea by LHXH VRF 5, UAlSMeR RO s5sen
VRF HREL, WUHEZAMEORTRE—4 VRF. BHAHEBOEG4%
SEALEE O 5 VRF fBE, RIRTZE VRF 9, BEA Dl Uk, A Bl X
TEO. REOEXWT:
router (config) interface serial 0

router (config-interface) ip vrf vrfname
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router (config-interface)ip address x. x.% X X. X. X. X
|

4 3 588 IGP

IGP 7F MPLS/VPN M % sFRE 7 =T M M, I8 A B2 1% 1F BGP BHiX
HIZ4TAE%, TELL OSPF 4 3 Ui 90 .
router {config) router ospf 1

router{config~router)network X.X.x.X X.X. X. X

4.3. 6 L B % thid BGP

T MPLS/VPN ) 4% it B ) BOP Hhidl &5 763 8 i) 1P M % th AR & BoP £
AR, 4 MPLS/VPN A48 o BGP il i T B4 1PV4 Hulik LIS B T e
BEHF VPN-TIPVA Sa3k, BT DLZE PE 2 18] ity BGP £3% in — 4k &35 M5 45 VPN-1PV4
Meab, —ERSA IPV4 B, B4 VPN-TPVA T TPV B, R T
EAN BGP SE M BOP h RHMBEILIEM VRF SAS MBS, BidE
BGP RCE PR ML KR BAT M, MNTR TP LRMiRNSH L, WAl
H AR BGP Bl B AR AT,

BEFEHDTHSHRLH:

(config)#router bgp ASN

(config-router)#no bgp default ipv4-unicast
(config-router)#neighbor xx.Xx.xx. xx remote—as ASN

(config-router)#address-family ipv4 vrfname

!
exit-address—family K&

(config-router)#address-family ipv4 vrfname

'exit-address—family
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SHE MPLS/VPN ML& M EE D HT

AETERBAHABELRMNE, NPHENLHEERILION
MPLS/VPN fEZ 2. ¥ R, M RFEME. T8, C0S/Q0S. MB g
EHEETHERTALN VPN TRER.

5.1 MPLS/VPN 258 I 4% 48 32 & I3t

AT HEH—BMIIER 2T MPLS/VPN M2 4M. ¥ EM. Wik,
C0S/QoS. AW %% 5y Y tr & B b, AR AT 69 MPLS/VPN T HER!, R
B ZB RS, FEO BN IR.

TRHM

B LR EEE—H RIEE T MPLS i VPN BB ZER 2. [ EE .
VAR B M S OO o, R DU B B 4 B Vv %
TXmA
c BERLBNEFE, WAR VPN K (P H 2 H TR,

* X P, PELLK CE REHITRE.
 BERE, MRMRLEARR VPN Z IR 2k,

5.1.1 ZEMEMRIT ST

LREMEPRIUER 3 & Quidway 1) ARZ8-40 B 283k %524 VPN M)
£ H PEBREH 2, A —4& Quidway 0 AR28-40 34 P B4R, A1 3 & Cisco
) 3620 R 7T VPN L& CE By 98, 7 PE A CE 2 (A1 B Loopback Mt
4. LTIRT VPN RLA, BUE VPN RARECRER S AR, AdEE
PE B 8%, MEH R Loopback ¥ % MBI Tag, ¥ ALSIEH %
BRI SR mALZE, CIEX VPN BT 4P e,

B 5-1 BiR, ARG H— G —& Quidway i AR28-40 % 32 3k 48
EETFMPBAE, 834 Quidway (7 ARZ8-40 I i 583k 4847 PE 3 iy
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WA RERLFAEX - MPLS i) VPN MBS TIERNA

A%, B MPLS BT HAR VPN: 0Af0 JFGH#E), XA VPN ERFE M
AREEND, HFHREFS. RRAURBIRGEAS, 0A £FHH
FBITREEAN S EHEA VPN ERREANS#HRAE —4 CE 2] PE 4%
B, MPLS HFHAKEAN VPN 3245 B 2 VPN py4E a3 A2 (Bl f e TT & 1
4l i EB Y VPN R 55 .

ﬁ  PEVEN LR 8

VPN EP S S

]
OA VPN #i%s & 8 s OA VPNl iL 74

5-1 MPLS VPN BOSCESIR$H

ERXNLRIEP ICP KA T OSPF B athil, EGP B £ M-BGP
e A OSPF B A T{RIF PE B th 882 IMAREE, AT B HME L
#i, BALE PE 5 CE BR 15 882 18] th X A BGP. EBGP {# PE B5 iy 52 M CE K1Y
ARBEFKES, IBGP HFAF PE 2 A& 8% h{Ea.

BT ET MPLS f1 VPN ik B8, FTUAAE OA A% VPN [ AR Al
R IRy IP MUk SYFE AT CAE S ROE, AVFERARRIA TP bk, 75
BME LR FISEET PE. P. DR CE BE e 48 1P ik ) AR 40 6-2 £ Fi 7.
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F5-1 LML [P HulE > E

CE % & F KN
2 VPN OB 168. 1. 1.2/24
£ R 168. 2. 1. 2/24
m 3L 168.3.1.2/24
OA VPN wom 10. 2, 1. 2/24
RO 10. 2. 2. 2/24
F F W8 RBRO 202. 100. 1. 1/32
2 R (FHEO 202. 100. 1. 2/32
m 3L (FREE0) 202. 100. 1. 3/32

AL E

7 THIERET MPLS () VPN R B A RS E & TENHWRE, 4

EHMEMPLS BT HIPE AP RE, UEAMAMMEARS (CB) BF
E.

(1) EEHA PE-XD

# 7 PE-XD 4% VPN-JF #1 VPN-instance, IFA0EHH3% )8 M LLF &) VPN
BHESWEAS.

[PE-XD] ip vpn-instance vpn~]JF

[PE-XD-vpn—-vpn—jf] route—~distinguisher 100:1

[PE-XD-vpn- vpn-jf] vpn-target 100:1 export-extcommunity
[PE-XD-vpn— vpn—jf] vpn—target 100:1 import-extcommunity
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[PE-XD-vpn— vpn-jf] quit

fPE-XD] ip vpn-instance vpn-0A

[PE-XD-vpn-vpn—jf] route-distinguisher 100:2

[PE-XD-vpn~- vpn-jf] vpn-target 100:2 export-extcommunity
[PE-XD-vpn— vpn-jf]vpn—-target 100:2 import—extcommunity
[PE-XD-vpn— vpn—jf] quit

# PE-XD 435 5 CE-JF fl CE-0A [E] @ EBCP 48 /&, 3F4 £ FI CE-JF Al
CE-0A & VPN 5 F5 5| A MBGP B9 VPN-instance Hb it #% .,

[PE-XD] bgp 100

[PE-XD-bgp] ipv4-family vpn-instance vpn—JF
[PE-XD-bgp-af-vpn-instance] group 168 external
[PE-XD-bgp-af-vpn—instance] peer 168.1.1.1 group 168 as-number
65410

[PE-XD-bgp-af-vpn-instance] import-route direct
[PE-XD~bgp-af-vpn-instance] quit

[PE-XD-bgp] ipv4-family vpn-instance vpn—OA
[PE—XD—bgp—af—vpn—instance] group 10 external
[PE-XD-bgp-af-vpn-instance] peer 10. 2. 1. 1 group 10 as—-number 65410
[PE—XD~bgp—af—vpn~instance] import-route direct
[PE-XD-bgp-af-vpn-instance] quit

[PE-XD-bgp] quit

#4%5 PE-XD LB ethernet 1/1 %55 | VPN-JF

[PE-XD] interface ethernet 1/1

[PE-XD- ethernet 1/1] ip binding vpn-instance vpn—JF

[PE-XD- ethernet 1/1] ip address 168.1.1.2 255. 255. 0,0

[PE-XD- ethernet 1/1] quit

#4% PE-XD £ ethernet 1/2 455 3| VPN-OA

[PE-XD] interface ethernet 1/2

[PE-XD-~ ethernet 1/2] ip binding vpn-instance vpn-0A

[PE-XD- ethernet 1/2] ip address 10.2. 1.2 255.255.0.0
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[PE-XD- ethernet 1/2] quit

# BCE LoopBack ¥ [ (XI PE BREHE%, EIE LoopBack 3O HiHkmt, 2440
{32 Ariida EpEaE, DARFIEHE HBEES, B LSP AREERL
HAREE).

[PE-XD] interface loopback0d

{PE-XD-LoopBack 0] ip address 202.100.1.1 255. 255. 255. 255
{PE-XD-LoopBack 0] guit

# FCE WPLS B AR, JFZE PEL 5 P B i SS#ME A3 O L {F fE MPLS &
LDP, 357 LSP A0SCH) MPLS #3056 R .

[PE-XD] mpls lsr-id 202.100.1.1

[PE-XD] mpls

[PE-XD] mpls 1dp

[PE-XD] interface ethernetl/0

[PE-XD- ethernetl/0] ip address 172.1.1.1 255.255.0.0

[PE-XD~ ethernet1/0] mpls

[PE-XD- ethernet1/0] mpls ldp enable

[PE-XD- ethernetl/0] quit

# £ PE-CD 5 P BR sy AR IE AU O R Loopback # 0 F & T OSPF, 2 A
FEE M. ST PE TR E .

{PE-XD] ospf

[PE-XD-o0spf-1] area 0

(PE-XD-ospf-i-area-0.0.0.0] network 172.1.0.0 0. 0. 265. 255
[PE-XD-ospf-1-area-0. 0. 0. 0] network 202.100. L. 1 0.0.0.9
{PE-XD-ospf-1-area-0.0. 0. 0] quit

[PE-XD-ospf-1] import-route direct

(PE~XD-ospf-1] quit

# {5 PE 5 PE 2 [ HE 37 MP-TBGP 4B )%, 347 PE PI IR VPN B i1 13 B35 #e.
FF7E VPNv4 Hhhik MeHE B F 035 MP-1BGP 34 4k

[PE-XD] bgp 100

[PE-XD-bgp] group 202 internal
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[PE-XD-bgp] peer 202.100.1.2 group 202

[PEL-bgp]) peer 202.100.1.2 connect-interface loopback0
[PE-XD-hgp] peer 202.100.1.3 group 202

[PE-XD-bgpl peer 202.100.1.3 connect-interface loopback0
[PE-XD-bgp] ipv4-family vpnvé4

[PE-XD-bgp—af-vpn] peer 202 enable

(PE-XD-bgp-af-vpn] peer 202.100.1.2 group 202
(PE-XD-bgp—af-vpn] peer 202 enable

 [PE-XD-bgp-af-vpn] peer 202.100.1.3 group 202
(PE-XD-bgp-af-vpn] quit

{PE-XD-bgp] quit

@ KEP

# ACE PRSI MPLS BARE S, P 5 PE MM &3 0 LA LDP,
L% & MPLS 32,

(P] mpls lsr—-id 172.1.1.3

(P] mpls

(P] mpls ldp

(P] interface ethernetl/1

[P-Seriall/0/0] ip address 172.1.1.2 255h, 255,0.0
[P-Seriall/0/0] mpls

[P-Seriall/0/0] mpls ldp enable

[P-Seriall/0/0] interface ethernet 1/0

[P-Serial2/0/0] ip address 172.2.1.2 255. 255. 0.0
[P-Serial2/0/0] mpls

[P-Serial2/0/0] mpls ldp enable

[P~-Seriall/0/0] interface ethernet 1/2

[P-Serial2/0/0] ip address 172.3.1.2 255. 255.0.0
[P-Serial2/0/0] mpls

[P-Serial2/0/0] mpls 1dp enable

# f£ P 5 PE ROEM 8O LR 0SPF Hhiy, FIIANEHERE, £H PE
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N B .
[P] ospf
[P-ospf-1] area 0
[P-ospf-l-area—0.0. 0.0} network 172.1,1.90 0.0.255.255
[P-ospf-l1-area—0.0.0.0] network 172.2.1.0 0.0. 255. 255
[P-ospf-1-area-0.0.0.0] network 172.3.1.0 0.0.255. 255
(P-ospf-l-area-0.0. 0. 0] quit
[P-ospf-1] import-route direct
(3) BlE PE-WJ

e PE MBS PE-CO AL, TH R MRKE PE EXT T VPN B
HEMKERE.
# 76 PE-WJ L fIZ VPN-JF B VPN-instance, HEEAIXBEM LIS H VPN
BmfE MRS,
{PE~WJ] ip vpn-instance vpn-JF
(PE-WJ-vpn-vpn—jf] route-distinguisher 100:1
[PE~WJ-vpn~ vpn-jf] vpn-target 100:1 export—extcommunity
(PE-WJ-vpn- vpn-jf] vpn-target 100:1 import—extcommunity
[(PE~WJ-vpn- vpn-jf] quit
[PE-WJ] ip vpn-instance vpn~0A
[PE-WJ-vpn-vpn-0A] route-distinguisher 100:2
[PE-¥J-vpn— vpn-0A] vpn-target 100:2 export—extcommunity
[PE-W]-vpn~ vpn-0A]vpn—target 100:2 import—-extcommunity
(PE-WJ-vpn—~ vpn—-0A] quit
#PE-WJ 7351 5 CE-JF F CE-0A [ 237 EBGP 45 %, 345 2 5 4 CE A 2 VPN
PR 5] A MBGP g VPN-instance Huit k.
[PE-WJ] bgp 100
[PE-WJ-bgp] ipv4-family vpn-instance vpon—JF
(PE-WJ-bgp-af-vpn-instance] group 168 external
[PE-WJ-bgp-af-vpn-instance] peer 168.1.1.1 group 168 as-number
65430

-42.



P i e S T MPLS f) VPN B R 5 TR A

[PE-W]-bgp-af-vpn-instance] import-route direct
[PE-WJ-bgp—af-vpn-instance] quit

[PE-W]J-bgp] quit

[PE-WJ-bgp] ipv4-family vpn—instance vpn-04
[PE-W]-bgp-af-vpn-instance] group 10 external
[PE-¥]-bgp-af-vpn-instance] peer 10. 2. 1. 1 group 10 as—number 65430
[PE-WJ-bgp-af-vpn-instance] import-route direct
{PE-¥]-bgp-af-vpn-instance] quit

[PE-W]-bgp] quit

# 14 PE-WJ %5 CE-JF MEAI# O Bthernetl/0 455 §| VPN-JF,
[PE-WJ] interface ethernet 1/0

(PE-WJ-Ethernet1/0] ip binding vpn-instance vpn-JF
[PE-WJ-Ethernetl/0] ip address 168.3.1.2 255.255.0.0
[PE-WJ-Ethernetl/0] quit

# BCE LoopBack 11,

[PE-WJ] interface loopback0

[PE-WJ-LoopBack 0] ip address 202. 100. 1.3 255. 255. 255. 255
[PE-WJ-LoopBack 0] quit

# BCE MPLS BARBET, JF{E PE-W] 5 P B ol B8 AHIE 04 O b (8% WPLS &%
LDP. 17 LSP FISCHE MPLS #R 308 % .

(PE-¥J] mpls 1sr-id 202.100. 1.3

[PL-¥]] mpls

{PE-¥J] mpls 1dp

[PE-WJ] interface Ethernetl/1

[PE-WJ- Ethernet1/1] ip address 172.3. L. 1 255, 255.0.0
[PE-W]- Ethernet1/1] mpls

[PE-WJ- Ethernet1/1] mpls ldp enable

(PE-WJ- Ethernetl/1] quit

# FEPE-WJ 5 P B BAE M O & loopback B 1 1 /2 A OSPF, FEIA
EERS.
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(PE-WJ] ospf

[PE-WJ-ospf-1] area 0

(PE-WJ-ospf-I-area—0.0.0.0] network 172.2.0.0 0.0. 255. 255
[PE-W]-ospf-1-area—0.0.0.0] network 202.100.1.3 0.0.0.0
[PE-WJ-ospf-1-area-0.0.0.0] import-route direct
# {£ PE 55 PE Z [H] 257 MP-IBGP 4% /%, # 4T PE Py 3B f7 VPN B fi{Z B35 H#:,
(PE-WJ] bgp 100

[PE-WJ-bgp] group 202 internal
[PE-W]-bgp] peer 202.100.1.1 group 202
[PE-WJ-bgp] peer 202.100.1.1 connect—-interface loopback(
[PE-W]-bgp] ipv4-family vpnvd

(PE-W]-bgp-af-vpn] peer 202 enable

(PE3-bgp-af-vpn] peer 202.100.1.1 group 202

[PE3-bgp-af-vpn] quit

[PE-WJ-bgp] peer 202.100.1.3 group 202

(PE-W]-bgp] peer 202.100.1.3 connect—interface loopback
[PE-WJ-bgp] ipvd—family vpnvd

(PE-WJ-bgp-af-vpn] peer 202 enable

[PE3-bgp-af-vpn] peer 202.100.1.3 group 202

(PE-WJ-bgp-af~vpn] quit
PE-LQWECE MBS PE BB X0, SAERR.

(5) EERITH CE-JF

[CE-JF] interface ethernet 0/0/0

(CE~JF-Ethernet0/0/0] ip address 168.3. 1.1 255, 255.0.0
[CE-JF-Ethernet0/0/0] quit

[CE-JF] bgp 65410

[CE-JF-bgp] neighbor 168.3.1.2 255. 255, 0.0 remote—as 100
{CE-JF-bgp] network 168.3.0.0 mask 255.255.0.0

REEMUAMN CE REMBE DA CE-JF 24, RAHER. ML

E B E R E VPN (A1 F g3 2 8% PE W& LA, WM LS—
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VPN RAEE @R, AEEMK VPN TSR AFRXFEENFEHIRME (1
m—A~ VPN i PR MR XA P SR ER P HBEIER), A5 T VPN
HIAEEE, YRR E. XA WPLS L Ie vPN ME B ARk
HERAESEY, RERTER CE WEERHNE VPN 0 T, X
REEH VPN ERFAEFEERN, RRHERAE AR AR AR R VPN
RIED B T4, € MPLS/VPN R ks ISP B AR5 EI I VPN
LA K.

5.1.2 MPLS/VPN [ £& 73

5.1.2.1 VPN =4~

VPN [ %2 & 0 223 AR R VPN 2[R 9 B bk B 136 S SR BB, MPLS/VPN fE
AVPNE—HERMT DAL ERE BB, ATRAIESHME
KAFF VPN Z MRF G EARESE, 4 TRRET WPLS i1 VPN M &%
2, RINELZENETROBEHENAS LM Ping $4 R AR VPN 1
BRI UE VPN By 2
* {E CE ®&& L Ping fu2 03K VPN %42 {k:

FEHT & CE-JF L Ping {RIT & CE-JF

CE-JF# ping 168.3.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 168.3. 1. 1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/ave/max = 1/3/8
ms

TEIRIL CE-JF L Ping ¥ #5ly CE-JF
CE-JF# ping 168.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 168. 1. 1. 1, timeout is 2 seconds:
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Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/8

ms

TEHT AR CE-JF L Ping #EIT i CE-0A
CE-JF# ping 10.2.2.2
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.2. 2.2, timeout is 2 seconds:

Success rate is 0 percent (0/5)

fERIL CE-JF Lk Ping H &% 1 CE-0A
CE-JF# ping 10.2.1.2
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.2.1.2, timeout is 2 seconds:

.....

Success rate is 0 percent (0/5)

B H CE-JF b Ping BF MBS0
CE-JF# ping 172.1.1.2
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.1. 1.2, timeout is 2 seconds:

.....

Success rate is 0 percent (0/5)

CE-JF# ping 202.1.1.2
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 202.1. 1.2, timeout is 2 seconds:

Success rate is 0 percent (0/5)
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FEEMRARS: HBEK VPN ZERUEE, MARK VPN ZRER
AEBIRA, VPN HETHARZRWRTE Ping # MR ERIE VPN

B BRI A St

5.1.2.2 #ABERZL

* SHEFPE. PHICERENRAE
EERPERENHBR

[Quidway-P]dis ip routing-table

Routing Table: public net

Destination/Mask Protocsl Pre
Interface

127.0.0.0/8 DIRECT 0
InLoopBack0

127.0.0.1/32 DIRECT 0
InLoopBack

172.1.0.0/16 DIRECT 0
Ethernetl/1

172.1.1.2/32 DIRECT 0
InLoopBack0

172.2.0.0/16 DIRECT 0
Ethernet1/0

172.2.1.2/32 DIRECT 0
InLoopBack0

172.3.0.0/16 DIRECT 0
Ethernetl/2

172.3.1.2/32 DIRECT 0
InLeopBack0

202.100.1.1/32 OSPF 10
Ethernetl/1

202.100.1.2/32 OSPF 10
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Cost Nexthop
0 127.0.0.1
0 127.0.0. 1
0 172.1.1. 2
0 127.0.0.1
0 172. 2, 1.2
0 127.0.0.1
0 172.3.1. 2
0 127.0.0.1
2 172.1. 1.1
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Ethernetl/0
202.100.1.2/32 OSPF 10 2 172.3. 1. 1
Ethernetl/2

MR B RRIFTTLUES: £ P Hiss EH ¥ WPLS BT H
SR, XNBERESRIET BT MEHE R, (B5H VPN-JF F1 VPN-0A
KB HEE, VPNEBAGERELIA MBOANMAERE VPNBREER, mAME
B E B ICIERE VPN B EES, Bh{RIET VPN 24,

- EREPERELWMERR
CLACHS PE 5% b 15K U 50
[PE-CD]dis ip routing-table
Routing Table: public net

Destination/Mask Protocol Pre Cost Nexthop
Interface

127.0.0.0/8 DIRECT 0 0 127.0.0.1
InLoopBack0

127.0.0.1/32 DIRECT 0 0 127.0.0.1
InLoopBack0

172.1.0.0/16 DIRECT 0 0 172. 1. 1.1
Ethernetl/0

172. 1.1, 1/32 DIRECT 0 0 127.0.0.1
InLoopBackd

172.2.0.0/16 OSPF 10 2 172.1.1.2
Ethernet1/0

172.3.0.0/16 0SPF 10 2 172.1. 1.2
Ethernet1/0

202.100. 1. 1/32 DIRECT 0 0 127.0.0.1
InLoopBackQ

202.100.1.2/32 0SPF 103 172.1. 1. 2

Ethernetl/0
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202. 100. 1. 3/32 0SPF 10 3 172.1.1. 2
Ethernetl/0

[PE-CD]dis ip vpn-instance vpn—JF
VPN-Instance : vpn-JF
No description
Route-Distinguisher : 100:1
Interfaces :
Ethernetl/1

[PE-CD]dis ip vpn—instance vpn-0A
VPN-Instance : vpn-0A
No description
Route-Distinguisher : 100:2
Interfaces :
Ethernet1/2
M EEIE B BRI BT S : 7 PE R& FEBMBBREE—4
RMPLSHETHLRBEER, H—1MRPEELFRA VN HOHBEEE,
KRR IE T RATAT TR 216 PE % & MR R4 CE 35 5L 2 5 R [ VPN 1% iy
R, REKIZEAEREN MPLS BT 8 PIXT 380 PE B &,
- BECEREHEE
BATLLR LT CE K45
CE-WJ#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile,
B - BGP
D - EIGRP, EX - EIGRP external, 0 - OSPF, 1A - OSPF inter

area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type

El - OSPF external type 1, E2 - OSPF external type 2, E -
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EGP
i -1S8-18, Ll - IS-IS level-1, L2 - IS-IS level-2, ia ~ 1S-IS
inter area
* — candidate default, U — per-user static route, o - ODR
P - periodic downloaded static route
Gateway of last resort is not set

168.1.0.0/32 is subnetted, | subnets

B 168.1.1.2 {20/0] via 168.3.1.2, 00:03:38
168.2.0.0/32 is subnetted, | subnets
B 168.2. 1.2 {20/0] via 168.3.1.2, 00:03:38

C 168.3.0.0/16 is directly connected, FastEthernet!/0

A CE MIBEHERRMNTUEN: # CE #E ERMNABEEHARY
VPN KB fE S, HEEARMBOEERIMETESRE, SHiTEl T
E A A AHE Ping B FRABLB O, AMAEEHAMESR VPN %
fER. X VPN BN CE B ARk, AMEHE FRENM, KMMARE L
RAET VPN M 2 2.

A T RATSEE] VPN MB% i fE B R BT BoP BB Y, B FEY
AR BRIMNTLERNE
[PE1-CD]dis bgp vpnv4 all routing-table

Flags: # - valid " - active [ - internal
D - damped H - history S - aggregate suppressed
In/out As
Dest/mask Next-hop Med Local-pref
label path

Route Distinguisher:100:1 (VPN instance:vpn—]JF)
# 168.1.1,2/32 0.0.0.0 0
1024/-
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#1 168.3.0.0 202.100. 1, 2 0 100
-/1024

Route Distinguisher:100:2 (VPN instance:vpn-0A)

#" 10. 2, 1.2/32 0.0.0.0 0
1024/~

#1 10.2.2.0 202.100.1.2 0 100
~/1024

Routes total: 2

* BGP 15 B BIR

BGP 2 m i3 £E SE 3 MPLS/VPN R iR 5 BB M4E A, & 15 B i 45 3y VPN
BEER, BRRIET VPN MR A, RN XFIET VPN MS KA R, &7
HCLF AL PE R & MK iR BGP 15 8.
(PE1-CD}dis bgp routing-table

Flags: # - valid " - active I - internal
D - damped H - history S - aggregate suppressed
Dest/Mask Next-hop Med Local-pref

Origin As-path

# 1 172.2.0.0 202.100. 1.2 Q 100
INC

1 172.3.0.0 202.100.1. 2 0 160
INC

[ 202.100.1.2/32 202.100.1.2 0 100
INC

[ 202.100.1.3/32 202, 100.1.2 0 100
INC

Routes total: 2

-51-



i el A T MPLS B VPN RS R it 5 TN
[PEL-CD]dis bgp peer

Peer AS—num Ver Queued-Tx Msg-Rx Msg-Tx Up/Down
State
202.100. 1. 2 100 4 0 35 35
00:33:05 Establishe
202.100.1.3 100 4 0 35 35

00:33:05 Establishe

= MPLS (5 2 iR -

MPLS & %2 VPN Rkl fREAE, 2 S8 MPLS/VPN W48 B M 00 b K

B EHRERBIEBENREIEL.

[PE1-CD]dis mpls interface

MPLS interface information:

Interface Ethernet1/0 ( Label Range :

[PE1-CD]ldis mpls lsp

16-204799 )

LSP Information: Ldp Lsp

TOTAL: 2 Record(s) Found.

NO FEC NEXTHOP 1/0-LAREL
OUT~INTERFACE

1 202. 100. 1. 1/32 127.0.0.1 e
2 202.100. 1. 2/32 172.1. 1.2 ~—-—=/1025 Ethl/1

3 202. 100, 1. 3/32 172.1. 1.2 -—---/1026  Eth1/0

(Quidway-PE1]dis mpls 1dp interface

-52-



9IRS L i H T MPLS H VPN WSS it 5 TAERG A

Displaying information about all Ldp interface:
Interface Ethernetl/0(address=172.1.1.1):
Label distributing enabled, bound to entity:202.100,1.1:0
Generic label range configured:16 — 204799
Label Advertisement Mode: Downstream-Unsolicited
Configured KeepAlive hold time:60, Configured Hello hold
time:15
Negotiated Hello hold time:15
Hello packets sent/rcv:472/467

[Quidway-PE1]dis mpls ldp peer
Displaying information about all peers:
Local LDP ID: 202.100.1.1:0
Peer LDP ID: 172.1.1.2:0
Internetwork Address Type: IPv4
Internetwork Address: 172.1.1.2
Maximum Peer PDU length: 4096
Peer KeepAlive hold time: 60
Peer Distribution Method: Downstream Unsolicited
Peer Type: Local

Peer RowStatus: Active

M EH AR RATLIE H: T MPLS () VPN AMEHEIE 2 VPN %24
HEEE sk, W AA LDP BILAT LSP B REW R BILE B E Sk, B LSP &2
R R ALE B ST R R BB . A MPLS SRSTHLEY VPN 4 B
i, M- ARERS—ADVPNEPREEES, RETEPERE -
BATRERATUT, SEENREEEEASEEN, WASEEA VPN
MR FHME, HAEKN VPN SHEARBFBRERNE, MAH
MPLS sk S EUT VPN thk & T MPLS 7EIR & T#240 Q0S FRMMSH, e
B VPN LR E AR Bk R .
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5.2 MPLS/VPN 4% B0 68 5347

BB RS LU RA MPLS/VPN TR MEMNTE SR, BT E
. RN RENE. TEE, MS%FEE. REUESTEMNMERIHE
#5 VPN [ 4% 5 MPLS/VPN R & 55 2 5.
- TR

ERNEHETEERMMNEZ LHENESHF S, Bikdsimp
FRBERKEMREEN, SFENTFIHT BHERE.

FAVLATEA T AT 2 ¥k VPN R P I — A K404, W 5-2 Af

1

400

BHmé R IR

350 |
300
250 |
200 |-
150 |-

100 |

50

i 21 1 L ! 1 1 i [ - VPN*}%&
2 4 B B 0 12 14 16 18 2o

B 5-2 fRHMB THGER AR VPN RS Bt

TR 2 A RINE T RIES AR VPN MG T, @8I —4% 54, &
TRELHMT AR VPN EE, EERINBERS 4 1. 445 104
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WRAEMES, SNV, ZTAESHAEY AR VPNEE, FE
BAKIEERRN 1001, 3T 20 MTAEMNE, SHN—1WEA, &Y
MBLHAR S VPN &R, FERAOBERCE 400 4, X F 1SP K
RWYAEZERT 20 M A, EXHNFEREND AT AETEET
MBS IE BRAEE KM, BEE VPN BB MM K, VPN B R & A T
BEMMBHWEP A, WRARXHALY VPN SWHER, §FBURBNS Y
VPN RROEEFRE.

BT MPLS f) VPN Mi%%, i F15BhT BOP Bhilifh4T B 5 10 4 A EF
#H, A= VN FRRAPFTAEAZRE, 2BV E, FTULHER
VPN WAF 4 ST s R E B8, FTLA MPLS/VPN W 4% ] A B R4
B FHEREERAPYAEANEMNREENAEERZLAREA YA
RIfHEE, HPUREENEAN PE REHRTEENT, FEESES)
VPN AT E, BT NTEFHT B AE.

» IR EN

HTRaN &R, SESMOBREIMNISRERMM ST, o
THAREFRETER S, MROE, CUBOANE. EEHETrMg
TIXERARN T B, WRHTERLEE, P THERL.

MPLS/VPN AT LAE X M& M S H M AL, RESTRAL T ARGE
B EFRUREEETERNZEFI, LS P o 85 A e s
LTHBER. X-BEADARTEER P W8T 1728 8 2k oL i
B eWEMSNER, MAFXLEY, ARERSTHAMER T
&,

s MBS

PSR T SEME E B RE M AR T . i F LB JLAE ATM B i 4y
BIPERARBAAUBEEERHBERT B R0 AT R, Fk
ATMMZ B EROERBEER LET UL S MBS TER ISR,
B AT PEGE S FOBR R PB R, 76 ATM P P 30 eh 8k 25 7h TR, B8 ATM/ER
PVC FEE T HL B 47 FAY DDN AR AT LB T 15 304 #t /55 6] B by 4540 b 26 ol 3%
B F AT = B KSR %, FOE H TS BB TSIl S Fh ATM 43
LI R AF U/ E B R . T3 T o B R U DN g
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W — A B & B B DD/ SE I B i fE B RT EAMKCEE SDH ER4E fRER R
#3°, (BIEEIEBL DON B %t R I R i 4R iR 2 B R

HTF2METHBFME P RMEHIERER, ELETERTR
MPLS/VPN k%, ERBMAFATRE. 2N, SHO. RWAMNERE
M VR R GRE PR AT SEVE . EBCP A SR S P BT, MPLS VPN 11
REEEHOLRMAE—EKE ICP TR EEEE L, R—dBeLK
FICP MBI, MAFTELEY, £ gRER PR EELR AR
Fi o
- Mg EE

MHFBSRSKNEFEEXE, FEENERAFEP -5
M, RARKARENEMERNRE L TRSBMEF EHN S 2R
SR, T ETAERR, MEAARMERGELH. RIVRIEE 5-3 BiR.

!

400 L

LR

350 -

(FH5) sH
T

300 |-
260 |
200 L
150 |-

100

50 1

1 i 1 ] [ |- o - | vp Nﬁﬁ%ﬁ
2 4 6 8 10 12 14 16 18 20

B5-3 A4 VPN RBHIp M ITIES
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FEVPNMEREEM -1 WE, FTEREN 24 (NX VPN HE
TEEO BIE, MEREFEEMERGBESTRE, XM THEERESE
HORH, Fe 4K VPN &% 1) B 8 B AR B 2% 2 3K 1 I 2 s R sk SEER Y
HEEIHOWERER, FESUNITENA 0. — ki — M R%
TRNEE - MEEFE 1 ANDMRTE, MAMEN SHEN, THER
R N2 B mE. 5K MPLS/VPN #ATAM, REEX PE &34
PREEBRTUT, VPN SERSHANAR T, 3 ISP REHE
ENTHAERD, RE20MTAFE 2 MHNEAR, MEANEE 400
AE, BEFEVAREMXAEREHE, MENERARNER B,
AP UERES B ARERERNAER. 437 L. TTLL¥ MPLS/VPN 5
HRTHANTARKNR AR ETEERABESTHA RS TEN
EHNREMN, KARKTHFERNSEETHRIAMALRY . HESET
WPLS/VPN Al MW A A R EE AN ERMEANG T, BENES TR
TIHAARMER BT ERSHBLEUBALER I E, KhARERL
RIS b A R E T R N = S
- BRE

HRATHNZERRIEEIERAHL ASEFE (U0 "BH. TF
MAPRBEZEHHMSLEHR, BUERRBIER, BT %Y H S
By DoS Mk, MPLS/VPN BT R T M ca i . Hh b R 8 /2 R Ra i
FEMFR, RETHRHAGLKEN TR, Kk MPLS/VPN S 854
RAES ATM/FR VPN A 2810 i 22 2RI .

MELEJLANT7 T B3 E T LB R F MPLS BR AT VPN RS, 1
WM RETRIT L AR TR (0 VPN R4, Xt AT H 00 VPN P& {0 R
Bk, thAERT VPN MBS 5 R REA,
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ERE Fif

WiLRTHE T MPLS [ VPN BLAY, M MmN Ly Mg He
AR S5 R B, Z T MPLS (1 VPN MIEBR T AE 44 VN TR &%
M EMERFES, BEFESE. REE. THREEUERE LM
Q0S R K E 4 VPN TR B R EELLHRIE, T WPLS B VPN BAE
RET HRF VPN REN .

T MPLS 9 VPN #R i 5 AR 4 T MR &R 4L 7 7 LUSE ot 4 1 A )
BMEMKIFHAZH PN, HAFTERNE AR BME RS, i,
AR RAE TPVPN Mg H W E TR XS, Frul, RERMRH L hFTH
HMBAERE M RBHEEHMN IP MAR%, I Intranet F1 Extranet,
MAEREREEHE, B VC Mesh. QoS [ H 8 VPN 25 H 1l &
B#E, QS RET ST MPLS ) VPN R LS, ANFHEHRER FLER
MRA.

T MPLS (9 VPN MG AT AR A B E R T [P WH P MR 44 k%,
HHETSHERIEEMRS LRSS, TUKA Intranet KMH, BN
HEM G RE N AERE. REEN QS HETFMEH, M asadmfih
MEHK 1P bl T L F NAT.

W —Fh M S BRI R 25 VPN, AN E R
THEME. XFITES FHT VON#RIN. B, wREA AT
FHEEBCK VPN P —3 8, RESEER TS RE PN & % n
AAFTEMBERE, FEE SRERIKEGT CPEM VPNER. BeP 2 Y
HEF VPN SHIN—6REBEAREAN Overlay VPN Mk, iX
FEREMHSR, REMEEHE. 4 Overlay VPN i in— & H ik &
BHRFEHRAE Vatrix, AFHERY VCHFARAMLL, T5s
AMHE B OSPF #it, A MR AN EEFRESS CPERE.

X5 F TSP SR LA R VPN W 45 b AR O5 I N A K OB A MR K
WEE . BEEMN AR TS, WS LRARBIRE VPN K458 X
B, MAMEERRN. SHAREE. B— 5%y, METEANEN
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VPN RS, [EERSEEHEBRESHEH MRS SE, BERF
IS X VPN EEMERAThEE. WPLS BT VN EEEdEs
A AR ERANEHNBER, CEERSBEFESRIE. FHuAER
— AW PRI &R AN VPN, 5 Overlay VPN 4Lk, ZF MPLS
(8 BRI BOR VA TF . B F A TR 7 B T o 0 25 81 T R IR
T MPLS A5 VPN PI4% LA R 2 31 ) 45 1 05 SRR &, InRIE 4880 VPN
KB ARZCLERBEEM A IBREREE. ET WPLS £ VPN W% 4 A
FRERS, M VPN SR ARBEREMER, XS FRERT
753 5K LA TR 1) A 1 2 B8 1 ) AR 5 B R A 6 R

FT MPLS 9 VPN W& & F — UM IP RMEMEM, mEiik/HiE
FMEHE . VoIP. Intranet content hosting, MiiX&bhR& 3T IR S
FENZEH. R QSHEEUOCHETHES, M FEMBRSERIIM
EREMEHETR. TAENHES, BINTRTE4 VPN, 54 VPN A
AARRBRS. XFARBEOFETUUERAOERBETRFRORS.

MWR-MREFTEERHE, REBEBTIS2REPREE
B AT REER IP WS, ENWHHARANE. witE, nTHER
HIRHICAR B> A EE SRR, DRASN FEFHEST SN (FAN) {18
BoMH, ATRBBSEETE-ENEN, XS ERMEREEY
RERMITFRRBRAE. BT MPLS (1 IPVPN ML TiZTHR, #8
HR &R0 LU SE R A4 e, BV bR (AT B T AR 4 . SR /D P %
M ETIBRMAF A LEREEIERN [P RS, % PlugtPlay G5
A T Intranet # Extranet,

BZ, T MPLS # VPN M, NMEERERMY B, R R
MR RS R AR R TR QoS s, TH ISP AU HEE &
Y. BUEPEEE VPN R TH U IS %, R MPLS/VPN /8% T VbN
MR BB,
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