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I EERNEV WA EURHR U TIRENE BB TR —HHRXRBET, ME R 753 SDNE N Mt
FSDNE AT E R, FrbAMESZO0RE. LR RSZENEEEELIAK, k2R ATA
SDNI N M TR, FrUEHRSEA RS, LR RS ZENEHEERFTENTHRESL, KH
HEBBEEE R AR, DT ABEHIEEZE T EPHR. ,

AT EHBHIBREBEARES. ILREAMBHEEREY, BERBEARE. LREEMBHIZRR
PAF ThEgZ Sk = sl Ui e

1) AR 28 O AR & BI124 O # N SCF PR A FIOSPE MY ;

2) FAWRFHIREL, LR REHIRED . LR RE R 5288 O A0 S FEPR R LLDP #h 3 A&
[ SR AFT#IAFILLDP TLV, BiE# N S Fhn#E K ARP M
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3) BEARLFCERAHMER AT BB ER B SRR P 7588 X A K TCP
B2 (HIEONFRAH (OpenFlowAZBALIMIEY (HHEEFOF-Switchthid) HIFE, BRikwmH T H
6653) LA KA TLSIN%E 73X ;

4) BB 5ITER & F) FHOSPFHME L Control VRFFEE HER:, ARSI R RARIE
Al B s SR IP b ML R AR 51534 88 7 A I TCPER: (FTLLIRATLSING) , #HH#HR SRR ZIAEILE
SRR A RIS HIEE, BHS5IURRAZAhE LEESIEE.

A DEOEBIEDEX. ‘

5.3 IEH{RSEATABEREIIE

AT HREIPHAZ f5, BHRSHERT R AHBAERLETE.

IR EAZT BRI, TP RANA S RL2VPNHILIVPNY .. BT SDNHIP RANTE ¥ 2| ¥
D 45 B 4245 ) B T BLar S =AM Bk i -

BBt —: SDN#HIRME . XA BEHISHTHIPRIN, BT RHEHSEN. XTHRS
BBV R TR, RSDNERMEITE., XNMMBRETERSSH AT RZECEIPH A,

B —: BBIE. IAMBIEHIRETREITE, EPEHEIEKRE, MNAER—TUHT
MR PSR 4.

B = L2ZVPNFIL3IVPNIV S 23T . 7E 58 M By SE R B AL W 48 Al |, 328828 TP 3 L2 VPN
FL3VPNRI &S, RIFLIVPNE KA X FLIESE.

AV AR HRSH AT A2 RKEATIEES TREITERE, REEESEEW FHRR
HEANBRBEARESR . AV EREHRES 5 R EIPTE, U TCPER . B EEmET
BT .

: ~ Controller |
1 RN 3
- L e
: _ BB
E 2, FiEmiE LR ;
\ | #

E SERVAME | e
E EHlER, TR
: | #RIE

o
ﬂﬂﬂ#-ﬂﬁrhﬁ1#m#!ﬁﬂ'

7 F‘ﬁlléﬁ'q‘%?ﬁﬁ'iﬁﬁﬁ
FBD FHIRTEESAEM MG BN
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ST RV REMEREGSERER, FOER.

FER3) IR I K BRI .

FR4) FEHIEBEIZEH TN T REERT R

FBRS) BT RRERGIS T RREGE B RER KR,

FE6) FEEITHRERE KN A LRSS, mimORE, GiHERE.

JSIBT) IP RANVVESE Y AT K.

SRS FHRfTEBEF RIS SHE AT RZ AN ZERFOBRN, UfeE X TRERILES.

5.4 SDN $ZH)1EiE L B AR EXK
5.4.1 FhHIMEEE

fE NI E P EM, EHHEFESMENHIME BEEDIfE, NETHIME BTERR
MIEHE R . FEHI2s MR ST IR B &3 & mlim 015 B R BB M T la] R ERf5 B, FREVEEMN M 48530
F

W R AEET LLDPEFR MR, RAESLIIER S XB.

542 ¥ATiRiEM

PR 5 kT R Z RIRAR -k 24 (Client-Server, fRIFRCS) MERHATHEM . CSERH
ZHTHEEKMARS . MRS, RFHBRETHEIIRES, HEPWmEFREERERRS . X
ANEH TR ImAREE, MRS HimRtEERFSHHER, BHlARSHE KT RZFAERRRLUE P -
&R . BHISEARERETE, BEXRBELSEHIRENBRS (N, BATEENEKREKRE
T E R HI ) U o

1) EHRT RGPS

® KIS RE, BRI ASTHESRN B3IKI.

2) BHRT R MEH 2 R R

@ HRVRERREBHIRGE, MEGHISRKEFMN, E3hBMIMGER.

o NTHRIEREM, BAVTAEEEHIECEATEMHIANENH, WSSH. NEE SR Wi, #
H#s T/ EPIEIEERNE R REAN, BT REEP IEIEEREEIER, FE AT m T Ex #5458
AT IAUE

® HERVREAMBNEHEKEREM, WEREGHR. FNEHHRENZTT UEZZNERT R
IV AR .

® OpenFlowthil C&H REFEMIETE, RETES% OpenFlowlhil. 03R4 R HALEE P,
M AR R A N B AL

3) BEBRTREEESHRZ TR IhE-

® OpenFlowthX CE XBeIth R Thae. a8 H AR HITM L, B8 1A% Th R 4 FEAH N A BisU Ak
BH,

® HHBEBIEFHIRIIGRLEH /R EHE KT RXFRRLE.

4) R RRESLER:

WIEHBEAThHE, BERTRERESFIREER, B:

® Ui BAREZ—HIaFEMRE T A8 O Mg RESHATHRE T H AR .
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-0 WREFRMEN D —EHIRER TRV EN BRI TR DR TR T RRI.

o LRI HITMEEFS—EHBTE T EEEHNER TR, RPEEREtT I, B
[EEEFIRZ BHITERFET .

5.4.3 MBI

H T SDNIIP RANKI W44 P RANM B H1% GBRD {bpki— & Bk s, AL HENARHER
VE 2800 P9 3R K PSRN R 42, AL 48 3828 . TP RANW 4% /B 40 T Bl it SDN I £ S B A1 Bk 42 B 3h4k,
HE TR, IP RANMISHh% I BRI fFabric. KRR K Fabric, BIAIP RANM 4% SEFRAY
W% B F B RER, NEBABBARKILERIALERE (CR&RS) , BRILRIROLRET
Ho. MFLTERNX2HE, HE HGEANP RANABLVESFHKRELEAKR, X28BUEKANS R 8 it
77 3\ o

H T BICE R Farbic, RAFEEWMHMERBERILRER. FHEAEMBHME, FTEIFGDHRKT
riEREAM, BIEARSE. LRERS. BOKE.

— BAREMSHEAR, BARSFUNIUEARY, BARSFINNIIEARZE.

— LEEEAMBRITLRDE R _

— BOBREIRBENBRALCEAR, MEREBELEZORFILRI LM,

A 3 R4 A A NNIUEE O FIUNIEE O . NNIJUREE OENSEE N AT N, M ERMLE A
NNIUJ4& K & v Fabric. UNIUEE O RNV ERE R AT WA O, BARBEERERATLLZ OM . 4
A DA R+ R BINNIEE O, HARE O A LLY/E A UNIEE D

B (MBI TEREZLUTREN:

1) flREBZERVE

MR RIS, FEEIgRE B 3k T ZE R RN RKBERTTE .. EHlssETHIMIE
W BRI B2 R INEAT IR, FFEARBENE AR KRN

2) BBRRIZIR

R BR N A X ) He BRI B AR, DA TRESR B R 8 LA H 4B

B A2 A] DA I B2 R

3) FAKE

PHISNZ BB AR BEEREEBE, BRIEHRIMART (n (B8a) HEHAMKIEI) . H
FE& BN G ISR BN, DARETTEMSE, BRIEHRIAALT Con (B8 b)) B IAIEIL) .
EI8HiR T IX AP M

4) ¥ RBRIER TR -

Eid s R EPEMNMSER TR TRERRR. BHlERBE T KNF, B5%RERIEL LT
R, 5IANRE, PR /BT ANE, FBMEE FEAMEHIFEL.

5) AEEME

B TARIE SRS R A B8, B UGHERN . SBER T R R B KRS, s
Ry i A] 1% 35 B BFDEL % MPLS-TP.

BFDEL:E MPLS-TPZE# & B2 L i IEHI2s T &, R B31EE.

T B R AL EE K 6.3.279
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BFERTR
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a) HAHM b) W eEd M
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KT R

544 VPN A&

[P RANHJVPNWV S5 R L2VPNHL3VPNYL S . AR VPN A FEREEA RO, ZEPEX [6EE th
XAZ IR PG E, TEAPELBECEVPNEEHBIAZAX KRR, UREEHFEREE, WHTEMEHEREL. &
fre_ LPEZ [H] M %%, VPNMLS: A B AN ICHE, R AR AR ERI 7] . 2T SDNKIP RANGE it #4528 it #2,
TR REIT T %R, BBIVPNENMLES RBURINE—E B Has E TS EERRR. ATHRVPNILSE
R TR AR E K

1) Z4Mk %5 vm O 5 SEFRk 553 D 2E1T L AD

L2VPNAIL3VPNMLS5- R il d8 EEATHCE . A T G AEF= Ml a8 L X M 48 1 Fr g 3 & 5 MUNEZE D
TG —8RAE, EEEISR EAIEEEN SO, FHREEN S O 55EhR O3 T E .

2) L2VPNEIE

a) fE¥HEE NHfTACHKR OACE, F8EMAL2VPNRIACHE M.

b) FHEHIFBIEACH OX N K LB R A, 53N K Fabric#EfTi&4R.

c) FHHIABNL2ZVPNRIPEAERRIN, H FTR. HERBITEBFE, BT ERLEBEITIRES KL
(WLDP) .

d) MeF L, iR BaEPE P, PW Redundency, BFDEREHMPLS-TP. I 5EME N %R AL AT
WEREERED, CME#HLESMMETFEK.

3) L3VPNAIE

a) FiEH2s_LEEVREF.

b) fEFEFAE LR EE R O IMAVRE.

c) FEHIARHEIT VPN BE HAS X M H A NPELIEVPNER . A VPN B ERAARE, R
R BN BIZITBGPIHSUCRY BIVP N I AIARE

d) #HIEX VPN TSN, RN PERIVPNEL H T & 2IXT N K PE.

fEMV SRR, FEHIARN X E B E WS, WVPN FRR. #HI#B N Z R RN ERD,
AT 2 25 79 I 48 R R VR K
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%t 24 Fif OpenFlow 1h i 7 3 #F ) £ 3% EA F T M MAREE, FRMAEE, U5
OAM/Qos/APSZE ThREZ#E I FC E A & .

PR dAC R O B B AR S T PR AR 45 e R B _E R, B FEXT R HIAREE AR R E WM N A & E B
(EAEHRHSBMEEMN, DAREHEAEREGEHESERSESE. EHNEEKERTIRET
i EHAEIRER

AR BIRMAIR I ED R, WEAKMEIRT, IR MNEZHIME B L= Hl4s.

PHARERAREE IR, WEAMEREZER, WmH, HEZEE, HELEHTH EREE
A% o
6.1.3 EEREER

SHAHRMAREEHE. WEETE. HRETEARLEESIR. BB ABECIEIHEFm. =i
AREEAT M oo B AR H = H

SIS EETE. BHRBEUERENEE, RSN EEIEMRED, B
SEEZ A, BERAREE RO N M B -7 1 B IE % TAE.

Ao B SCINT 7M. M. 3wEA. s, BE. £, OAM. QoS. RIPEHEE, WEEHRE
xS EKRE. B 6. L. Bill. FPFEIRE.

MEeE LN & EEATER Gra. BFE. k. BSE) HEHRA. REREMEIELEHE (LK.
B Gt FES) o XS TFXFFOpenFlowl i &, & T RISV ] LA i OpenFlow MY LR

ZeEBRHTH A HEEH AR .

6.1.4 NITEIBRIR

W TC B AR R AT R RS/ M E R R S /R, RS 2S/MENERTRZ
AR IPRIA. MJT BEMBREY T —KIPME, EHERMNEHERSFHZMEHITES.

6.1.5 A&EA

HARTh e O =K W YD/T 2603-2013/76.10.

6.2 T SDN &Y IP RAN # &1 2 ihidFE K

3T SDNIPRAN K & A BN HEG K 50 A i (BGP, LDP) , k45 R E H 8 #83K
WM. A THRIEFEERT SREFEINERE, BRAARE —SERBRBTML, Wkt B EFOSPFIHY. [F
R R EH I (Netconf, SNMPZE) , #HlPMY (INOpenFlow. I2RSFE)

6.3 OpenFlow £ IP RAN # %15 &=

E-T-SDNHIIP RAN % M 75 By K5 70 IP RANBR H R 52 Thee, RIRBELRRIBEHINEE, RIUESHE
SR K WA 7 (A @ ST A EE I A TR . WRIRSNE L, T B B B 2 1 I B I )
M ERAFHREARS (g0) » FEREEZEMEZD, RERFXRSHEHEZD, W, B,
HE, BIRETHEIIG. ERVTAEBEELASXM T BEIIEMNE TOFRKRKE XTI, RAEKHET
OPENFLOW [{JSDN4LIP RAN ¥ & £ E AL BRI &5 f ok R E G0 B 107

i IR b ssE R BE AR, AEESMHPICRER, HEEATEHTEEEREER. £
SDNMIZEH, #1884 s Bimk 5 RSB HEZ B AFEF BN T REFRE. EHSELERT #
R RTRARS, REBEERRPITHNEZE. HAMAEOAM. £ E %513 OF-Configil & Netconf
i EE Ay B ihi hiEgls T REFEAE AL G, dEHAHEBR BRI E FREW®.
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EFE

s PR (BCT/N AN/ B sh/hE ) i - =~ b 51

10 FELEBERGHRE

6.3.1 ETIFHRLBRIE

OpenFlow#k 1P RANS % F [ 22 OpenFlow il R HFE LAY EHATH K, HEFE LI FE K IHE
AR B L YD/T 2603-2013 7 52 X I THEE .
6.3.2 OAM & IEid%E

}4E OpenFlow i, (RfTFAIE FMERE T ER I EHFRLI. BFEHXITHRS T, OAM
(& BRI BN, SRR HBREER, BHBREFRROAR, THRECRIFRIEREM .

T FiREH] 831 OAM SEIL 7 FAFAE =177 T K7 ] &L -

1) F&SL AT #e L2 8] B1E BA B HLEI Lk OAM 5 BHIRERT, X G B2 458 £330 i [R] A Be i 2

2) PSR FAT B2 ] fE B BEAUEI S SR 2R R BRI BEE 7).

3) SRR B2 1] 24T 1 R R A2 i R B R BB B L

H i, %FF OpenFlow 4L IP RAN M4% OAM FSEIR 7 Z9 2 1 F SREK:

1) #3#128 58 XA T OpenFlow ¥ L OAM 52K A3, BLA;
~ 2) OpenFlow #% LI OAM FIZES2HATHE I OAM HIThEE, BIEHEERN, Lo @E%, HEEAL,
fERT . BlBhES:

3) OAM EEHELZERVESHRNER, W LSPJZ, PW EXK Section & OAM I HE:;

4) OAM Kt BeFE WL YD/T 2603-2013 FHIE X«

%2 4b, OpenFlow ] OAM EILERYE ONF frvEA LR ETE, LENTCRHAMEY &

FRe '
6.3.3 FIFERRLEIIE

ET SDN i IP RAN R & BEXF LRI REMTh etk R E R NAF & YD/T 2603-2013 HIRERE o

3% OpenFlow i), {EfINLEH KSR ERE R EE L EHISREIR . SIFEAETHKRT N,
Pl BV ST A B H, 24 AR e BT, TP RAN ¥ S8 k55 U ESHT € 1 .

vE: YD/T2603-2013 HR35 R A & 3 TR E M A EE AL, OpenFlow PHl 1€ X T Group Table HI7k
A HIHEEY —EENHSSIBR NS 2R, FIH OpenFlow 2258 & fetE, B LHT® i T/EBEN R EIE.
IP RAN MG AEGEFRE, SIEFRINSRBTMERHARER, OpenFlow M BRI REZ R K, B AEHEX
AR BRRGEPHEEERNENX, Hit, ZELXHXA BN OpenFlow X HHTHNEKY BARELIAAFZE X
APS Ihfit. OpenFlow PN FERIF T HEIHKIT FE FFS.
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6.3.4 H¥hEIZINEE
Rl EH Al ThEE TSR L YD/T 2374-2011 28925 KA 3641 22 .

7 EHF SDN i IP RAN RE B R EK

7.1 EHSEEEO

FTSDNHJIP RAN P 28 5 3 $57 K 5 %) 238 1l 4% 1 B B T BRI °F -

1) EHISSNRMAE TRESTRIMILMIED, AF=FFRMH, R4EHFH ER. WEHE. HfEL
i’ HEERGETHSERE ILIIHE

2) ATHRFESHAENE FIFLE, WNRMEESFI Netconf, SNMP#:.

3) IS N R AtsyslogZ#E O T HE L.

4) HTMEHImER R THEGIS, HIENERILSFEE. 5%, WESE NN BB ISR,
72 FHADREREO

BT SDNHJIP RAN, ¥ kT RAIARREE T —Ha B8 moige, FtHE AW RN ixREEgENE
#:10, WNetconf, SNMP. ¥ AW RWEHEEOAHTHE RARZEY, WHEFE, BEF. HE2WHSHE
B, BIESEND, AEdaERTARE. HEAN T EMME, ¥R REMIZREEXT N debugging# H,
HC S ZEfE I8 gtAT M e fr . BT ARt SO, WS LB EEE O REN R, RN
T R NRtsyslogHE#®E O, FHRHGE.

8 {4 IP RAN P [ ETF SDN &9 IP RAN M F B A E K

ZBFIP RANF=HEER M CEH B L WE, 76 MELIP RANMZ 7] 5 T SDNIIP RAN P 4835 1A
IBREREY, FEATHZRER, SEEMNERFRE, HLRAN, EEFHREEXK.

1. 5RHATIP RANMZE A

HIRIP RANM LT E AT, B0 RGFENMNE, FEFZEHIE T REXFFSDNRF T
W, EXFERT, ETSDNHIP RANME T SEERRSEHMBZELIER.

a) 2T SDNHIP RANM 28T i & N AE S B X FF LA IP RANM B EE RIX N F DIgesR &, WA
[ FAS X B, T 1 2 SR R A . T R Z 5K

b) Z:-T-SDNHIIP RANM %% 15 it & HISDNAH K Th e A] A BC B 24T e Mk M . SR R .

2. F[RIAHM

fER eI B P, v 8 H B SZ KESDNJIP RAN M 48715 )R AL 4EIP RANM 4877 i L A7 1R Ot - BE I,
[P RANM %% L2 58 T SDNHI M, WSDNEZEHF&, HAKRMEF &t O3 #F# I SDNH) 77 IR H
PEEBIRTE N, G HF. EXMER T, 2T SDNHJIP RANMZE 7 K i & B3 HF:

a) F:TSDNHJIP RANM 287 /1 2 /7 22 3L 7 B TP RANPI 2% (K Ui D Re A Ui B ;

b) JRETP RANT KX 2 7 2 X FF M X I A%

3. KB

HTIP RANME T REH RS, RS EERIR RN, @A & PRI AOCHARFRE, W
AT SDNHJIP RANMI SRR 2 — M I I EE
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ENEEN B, SRS RS LB M ISDNEHIT &, FENESE RS RETHE, i EE

FELBREAANERT, M SEENEE, REZLP RANY SR &FISDN IP RANH & HiHMS B
&, BeEHREAIRAEE R,

EPEBE, EMNRES a ] R EE G L RSZHKFSDN, BT SDNZEMJZEIP RANM 48 15
BN, BT EABSR IR NAOEENE, S MERETE, R AR, B RBRaEs s,
) s b R R 1 B R S

b R & AR SE B ATE, ABEGA YR, £E=MER, T SDNKIP RANMZE 45 CHUK B
SRR E, RABESDNESIR FRNFRBHBIHERR, MBI EMMERT, FMOPEX
BB MR -
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M & A
(FRSETEMT R
A= P TYE -

A1 WcH@EGRE

W EHEREERE AL fix. MEBEFRERGRERD IP #ibt, FHALHSUANED, 5L
PN B 34 R BB FRE] O loopback HEAT IS, 7EIB4T OSPF HIA B MM EAL L, HHATHH
HzhT, MMEIMNE B8, W& BEAFE O loopback [ IP HiltXiF B EMATIEE (HT/E
SRR BRI .

LO-XX LO-yy Lo-22

(A1) OSPF OSPE__(73) . %vaj}
NN S e
| B

N B E Sk %) g sk

EA1 NMyxxEBEREHE
A2 MNMEBRIBIMURE

EARELHE, B31EI2MNE B#E [0 loopback BEZED, RIBERAFMA A 32 {78 HHh

ik, H3hAIE OSPF #FE, H3hfIE DCN VRF, fEfEfeME HE#E N L, AR VLAN (4094),

Gl O, FEORAN P2P (g5 1) KA, 4% DCN VRF, fGHME Bl loopback ¥ IP
Hutk

% OGR4 88 OSPF thil, fH OSPF ta#EMAEHIT R . BB VR, M EEIE IP BfHR

(IP B& R+ DMAC BIHiE WL T —99); AR ER type 10 LSA Z#AHXMITE R, BF: | FKIxiR.

&S| % MAC. NEID. NEIP V4. NEIP V6 515 8 - OSPF M Z8R%1 4 P2P, A (224.0.0.5)

FIZE TR IC (Hello H3C. DD #3C. LSR 3L LSU 3L LSAck #R30); IAB A ESE LSU HIL.

OSPF 1Y 3Tk = -

DA SA 802.1Q tag

#AMAC

EPHFEOT, ATUELERME BHEIIEE, MBER VLAN T8 A KMHEXEE, BiME Bl loopback

B IP J5, OSPF EEHEHH7 -
CRWEAE P2P (EHRSEN) KRB FEO, HASEFU#H#ITFEIRE, ZFFEATEN

LR B XIAME—ME LR, NTERBEAREZSMNE HE.
A3 MEBIBEERHRIERE

WS BT EIROOR I

DA SA 802.1Q tag

SEEEOMAC| #OMAC  |0x8100{ 4094 |0x0800 [P 3
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X7 % 11 MAC i xe B AP 3

1) ¥OERA B3hiz4T LLDP ( IEEE802.1ab, Link Layer Discovery Protocol, 8% =+ RILTFL),
%M JofE LLDP i i) Management Address TLV FiE & M E @0 O loopback H] IP Hibk, WEiAXT
¥ P JT A NEIP, RUESE & W oo s Bt {5 B I A &R .

i% Management Address TLV (#RICP ] FH 2% TLV) BIREUWF:

9 < n < 187 octets

FRFREU T

subtype 1: NEIPV4, loopback ipv4 (#Whi%x);

subtype 2: NEIPV6, loopback ipv6 (RJIE).,

[l @3S LLDP B3I SCH BIIR MAC, &I XTum#E 0 ) MAC address (1% MAC 3C#F L3 I EgHI ),
Ja 2248 8 NS B B B OCH H K MAC £/

LLDP sk R SCIF, 550 [F] ) #58 A i )2 B TP fliw 0 MAC (GZ#F L3 W B&H), AT B3k
B, IP-MAC HI4B5E

2) iEit OSPF 2] P2P MZRRAIMI M E B Y, BIEAZ3) 2T —Bk IP Huhik, BIXY¥m e ) NEIP.
B &% T Bk IP bl &% ARP K, Ximik&[FIMN ARP WML, [BINVEEHF MAC it

3) ME BEEHEMT DMAC RIFFHN: FH LLDP #:41T DMAC #ihk&3; BiERIA ARP &F
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