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(57) Abstract: Provided are a method and apparatus for learning an address mapping relationship. The method comprises: an edge
node in an overlay network receiving entry information from an OpenFlow controller, wherein the entry information comprises first
instruction information for instructing the creation of a flow table and second instruction information for instructing the creation of'a
group table associated with the flow table; the edge node receiving a data packet; and the edge node creating, according to the entry
information, the tlow table and the group table associated with the flow table for the data packet, and storing an acquired address
mapping relationship corresponding to the data packet in the created flow table and group table. By means of the present invention,
the problem in the relevant art that an OpenFlow protocol cannot realize local learning of an address mapping relationship in an
overlay network is solved, the number of data packets which need to be upwardly sent to a controller is thus reduced, and the pres -
sure of an OpenFlow controller and an OpenFlow channel in the overlay network is alleviated.

G B ARV T —FpHb bk e RIS ik REEE, Hhh, A ERE: BEBMTRILE SN
OpenFlow # il #EICRIVE R, Hrp, ZRIEEPEEH TR BRRNE —frE RNHTHE RG2S
IR KRB AL B B B T AR 1, G4 FURIE R IVE BB el gm R bl kS
ZIMB R FR, FERRELR) %iﬁ’ﬁ@%ﬁfﬁﬁiﬂiﬂﬂ%ﬁf?@%ﬁﬁ%@@%E’Jmﬁ%%ﬂéﬂzﬁﬁﬁ R AR R T
FHREAR OpenFlowTJJ\iX%?inI)ﬁhz%ﬂﬂfﬂﬂﬁiﬂﬂ%ﬁﬁégQ“ IR TE) R, T e T AR ks R s
HE, Wi T)ZE2MH OpenFlow {2 28 F OpenFlow IBIE I /7,



WO 2016/173196 PCT/CN2015/090458

AR KRR F I TELRE

BRI
AR BB G, BRI, W & — Rk e 5% 3 15 20 5k SR

HEREAR

OpenFlow P44 R FH 428 1 1] 55 %% 1 T AH 23 125 (R 2844, 18] 1 AR HEAH DGR ¥ OpenFlow
W25 20 R4 R = K . B 1 s, OpenFlow 4% #4517 THI 1 OpenFlow 47 % >k SZHL,
OpenFlow M 4% #1% & *FTH B OpenFlow A2 A/l >k SZH, OpenFlow #1i]2% 5 OpenFlow A2 # Al
Z[AIZ4T OpenFlow /4i%; OpenFlow %45 F) FH OpenFlow 1% [n] OpenFlow AZ#efll ™ & (5
VLHC= Bt (Match Field) fJJii#& (Flow Table) A& —AEEANE1ELE (Action Bucket) f)
#17¢ (Group Table), MBI IR KM BB, LB T AR RN B3 5140 85

3 OpenFlow P MEYE I HLE » OpenFlow AT # ATl 1t 2 FIZH R # /2 FH OpenFlow % i) 2%
R 11, OpenFlow A2 4 411 11 SR BRI BB VL BC i 2085 A, M4 40 P53 25 7F Packet in
HEH RIS OpenFlow #8840 B, #2 F LB A M4 BESEfS . OpenFlow #5185 2 1)
OpenFlow SZHHL T RAHMN AR RN, IXFE S Ber 00 £ 8k REO% UL BC 28T B R i K It i
OpenFlow A # AR 38 it 28 R 20 2% 58 oAt 0 1R % o

TEEEXT OpenFlow 4% (SR H , OpenFlow $2 1) 2% it 2 d £ A2 B8 ) LL & OpenFlow 45 1l
255 OpenFlow A #:l.2 [A] () OpenFlow it 18 FA B4 R I AL BRI M 4 MERE LR 2= o AT
OpenFlow A #ALZE 5 2 7] OpenFlow 5 il 4% 25 R VEAC it 3R I ., B A OpenFlow i i [
s p B E A, M H L% OpenFlow #8370 ok TR KM EE QAL R 07, 1G0T M 4% (1)
FEXE N, JEEBE SRR M B, TR, AR T —MY & OpenFlow WY AL
e 1AH B % 2] (Switch Local Learning) HIE AT %, B fuiF OpenFlow A #ALiE IS H 5 2] 7E
AHLAERGRAR, XA AT LRI 75 22 _E 1% OpenFlow 5l #% AR ELIN A2

B2, MAAY R OpenFlow WY SCFRFAZHMLAM B2 S MHEARTE, RugLIMCFF
OpenFlow [ 19 £ 775 s 203 AL YR Hohk 5 X 28 775 a0 b Bl 300 A0 i 1 2 TR G R 1) B 4%
3, TEER TEZM (Overlay Networks) W 3C#F OpenFlow M4 s 203 AL AN E Hb
HEZ A R R B2 5] . BB RN AT 2 MM a AL, K 2 2MREAAHCHEAR
WESMEIMN AN T 20 Bl WE 2 Fion, BEMAP SRy s a1y s
AR AI M 2515 5, F P4 (Customer Device) I #LHFE AL M3 N 7 20E 4%
HETT RUBANEEMNW . Prigf A, s 5g SR p Mgy, A& rE
2B W AR R AN A SN N E B M PriE 2 A, B P R R b
LG B, HP RS R RS W B B R a0 U i 2 AN ST SEA
EEMY. EEM IR ARG SN AN ZS MR AR INANEE R, A2
Ferb A B H T AT s R (M ANE YR AR A 2 E ik, A A E SR RE S 1) S i b 2 3



WO 2016/173196 PCT/CN2015/090458

AL &, SNRE H KIS @ i S0 s, TAS NS Z b S i i 2 0 p Yt ik
A E kLRSS INAM 2 348 5 U S N B IE A0 A S22 B (R Bk AT 485 A B b o il
TR R IN TANZR B R e, 2o B L p AR PRI S A R AL 2 A
REBAT A, FHEXM LRI SRR TR, TENIZAGNT i Ja S MASTL 1Y
RHEN R B W B s BA I A2 B RS . 0 TRk AR — A B B HEA T
BENZ B M R, AN A BB A AT RE 2 AN TR A MU 1 RSN A R b A e
TER AN GT A, A ST FAERR R 102 A 2 et AT BRI SR K A
F2 ), B BFE AR E AL S 2N ANR I AR Z TR — X 2 BN R R AT B
WE I Al 2 SR B T 1Y R BE O SO WU R AR IR . IRIEARECR, R &M S
OpenFlow [R5 SUGHE SERL Mk BUR DGR 1 B % 5

BB OpenFlow M TG0k SEI )22 W vh U OC R B 22 ST I IR0, H A W oR 32 H A A
2P

KAAE

AR WS BIEE T — Rk R OSSR I e ) Tk AR, DR R YU SRR
OpenFlow WG SEHLZ B W i IR SR OC AR 15 52 30 1R 1] i

WRIA SIS 0 — A7, REE T — R AEBRE SR M2 U5, BE BRI
(R4 17 /N OpenFlow 4% g RINAE S, e, ERRINE B RN TR G R E
HI2E — e e BMA T e el 5 BRI AR IS R E R, Eligty sk
WL, BTG SR s B RIE B bk Hn B e AR DL B R SR A R
TR SR R Bl oS I A b R 56 A A A 22 B Y B R M R v

AL, B RS SR LU AR SR AR SR

AR, B ST SRR B ARIUE B O B EE B AT AR AL S iR R OB A
RS EROGT faEAMER S EIR R IR s ERRIE R .

AR, A RIS IR T Y R R S R A R A A Bk A R
Fo: PRI ARG AN 2 IR REVE S B R TT R B R R s SR A A
RPN =Vl e B [ B APl b g e g D B W= Sl B I e ol we 25 g DB/ 8 S
H

A, EaRIL ST SRR B SRTUE O R A B R LU 5z R OGR4
K2, FdIrdae sl EiAg s 0K Eid R MA R KiL% Bk OpenFlow 21
o

A, EIRSE—HE N BN B TR R BE R S AR R Y A R AR R A B AT
Ko

WA AR WIS 0 50— AT, GRS T — M AN SR R 2 U7, B



WO 2016/173196 PCT/CN2015/090458

OpenFlow I8 R IE B A0E B BB M P RGET &, Hd, EdRIEEHUEN T8
AEIERE K T E BEMA T ier el 5 EIRGERHSCE AR S iR E R, Hrp
FRIUE B BRI GN s R B B R AR IR ORI AR, 3R
5 b By et O (3t bk e B G A A7 i 2 B ) b iR M2 2R P OO

g, EE TR E BRI A LT E R s E RIS
FliEH, _EiR OpenFlow % filas el BRI GAT ml IR MR AN K

MRYEA R W ST ) — T3, 3R EE T — Mk SR A S R, EIRAEE VT
EERMTIAZN A, ERREARE. B, BUE A OpenFlow #5455
B o, R SRIE B e E A TR SRR KA — e B Tier g 5 Bk
FAHRERARIE A6 G R 0 o, SE N solclidnty, BB, BE R
i B FRmiE B oy B s A B ik LU 5% R R AL R, IR 5 Bk s
X I R D% R AF i = G ) B i R A A R .

AL, B RS SR LU AR SR AR SR

M, EIRREIAAE: S RO, BCE SR B EE G R AL A B
I VL 7 BRAFAE BB 3 TR HUBR, BB A Sl bk Hs S i A R PRt kA
Ry IESY IR b ¥ D v e ER AN P AP S Db N IR e ol w2 B P 2 S S

WRIA SIS B 0 — DT, IEPRME T — MO R SRR, IR E N
HIT OpenFlow % il8%, EIRGEEAIE. ABEBH, BCENERIE B ARS)Z B M+ 11142
T, Hrb, ERERIEE T RSN TSR RIS R B TR S ik
MAEAHRER AR IS —HEnE R, Hh ERRIUE RO Fb Gy 500 #lle 2 2oy tu 61
AR U SIZRERRIRAER, TR S B IR EE t 0 W A kA S R A 2 A
Ry L3R AR 3 R HCH o

AL, B RS SR LU AR SR AR SR

WIS AR SR, SR ZE B M I 400 S OpenFlow il 2l R G R, H,
ERIE B AR TR GEME N E — G B TR0 5 B A R
P —fen B S SRR e 8 SRR IUE B M EHR A imk U Ak Si%
AR B ALZR, TSR A SR 0 Y bk B e RAFE R G @ i R A4 R b .
W THE AT OpenFlow Wil TG SEHLE S W rh ik B SC R B 22 ST 1) i, JEimsksb 777
B REEGIS AR SR, Wi T E S M OpenFlow % Hl#5 A1 OpenFlow JH# I8 1)K 77 .

B P 5 B

WEAL B Ut W AT B P PSR AR BT AR B Bt — 2D B, A RRAS FR I — 3893, AR
BRSBTS, FEA B A A SR E . FERT R



WO 2016/173196 PCT/CN2015/090458

1 2R AH OSH AR 1) OpenFlow W 4% 28 1381 7R i 1

B 2 RAMRIEAH SRR MR B B 28 iR AR A7 3 B 1A

Vel 3 MR A A e B S 18] (g bk B 56 D% 3R 142 ) D7 ik AR

] 4 SE AR AR WY St 491 A LIk RS 5 R 1) 5 D 2 B A S A HE N 5

B 5 @ AMRIEAS K W] S 91 ) U S 50 B A 22 D) A B R A AAE R ()
K] 6 EAMRIEAS K W] St 9] ) I S 50 AR ) 22 S0 T AR I ()

B 7 R AREAS WY S 491 A LI S 50 B ) 22 D) A B S AAE IR ()
B 8 MRS A KW S ) — I e SR N R B P (N o i
B 9 EMRIEA KW St ) — R e BUHFRN R B R RN i R g K

HARSEHETT 5\

TR S B R G PR TEAN R AR . S E RN, FEATTRIEL T,
S FRE R S ) B S R R AR AT AU LA G

FEA S R AL T — MRS SR RIS 2T, B 3 R AREAR S W S 1 ) ik ek
SRR TR R, ik 3 Pow, iR s T AR

AUR S302, JEB M A% RN OpenFlow #EHIEEHaRIE R, Hrp, ZRIER
HAETE TR BT AR M 5 — a7 (5 A TR B 5 i m R AH SR I 20 R 058 — 4578
{%‘A%\;

AP S304, AL iR L,

AIR 8306, TG ARIERIUE BV IR B AR mAE LKL 5 R AR, Rk
I 5 B 0T L (R Ik RO G R A i 2 B I BRI R

Tt EIR BT, 2E M AT 5 OpenFlow #2528 BRI H T 45 7~ B IR 22 (1045 SR
Tt 5B A RS S, DUE T80 sk 2] ) 2is e gt imak U
NG %A R 2,  OE TR R 5 El 0T 7 R ik i OC R A7 il 2 B R R RN 4
Frho FRULTHOCHIR Y OpenFlow WM TG SEIL =S N v M bk RS OCR B 52 S BRI, 3R
D T RRE Bkl AR B AE, EE T EE MY OpenFlow #4544 A1 OpenFlow 18 18 11
JE 776

Fi IR S306 W R BIGIEAL, £ DRSS, B e B A sk
FEARME . SIPE RIS TGN B H R P — DS E RS BN R B Ao

FE—ANALESHEI T, A5 RORIEARINAT S0 S0 B B iR LR 5 i R R B 2



WO 2016/173196 PCT/CN2015/090458

WA, AEARME R 2R B IL I %R0 S .

EWIPER 8306 W R BIGIRR AR KAL, F£ ARSI, RIRI S LB et
IS R RE R 55 50 B A7 i 2 B )i A R P AU HE, RO B A N R R D E
Hohb VL7 BUORAFAE AR, SO B M AR R AR/ D s 0 22 U8 i & i) B B AR
H I R A A IZ A R MBS R T . TS T SR 5 IR B0 A0 68 I ) 4 J2 Ut it 5 41
J 2 TR (R bRk B G R (A7

TE—ANPIIESE R, T s s B I R I 3R R 1545 OpenFlow #5145 . LURFFIA
219 555 OpenFlow 551l %5 P AN W 48 SEAR 2 Ta] PR [R5 o

FE— AR EE . S fe s BN e n s ROl S A A 4 bR IR A ORI
BEATIRER. T IRAERRIORT B MR A AR AR AR IR, ARIRRR E SRR

FEASEE] IR R Bt T — P kBN SC R 15 AR E, 1R T 5B ik S ) f vl
Wi, ELATE IR A EBE . LU e A, ORTE AR R DUSEELIE
THREM AR AR B AR (K20 o RV LA S Bt 91 B 4138 A B e DA B Pk S B, (HLR B A
2 A ANBE A O 2E & B SEBLAR  FTRE T B A AR o

Bl 4 SEMRGR A e A St R M RS DG AR 22 SRR E TR K, IR BN TR B
FHAGT R EL 4 P, 2SR EAEE. 9RO 42, BB 9N OpenFlow #1145 %
YT B, Horb, RGBS EM TR RO RAR NS G BN TiEr e 5%
TR RBRA R NS i B 9 ol 44, BCE N RONCER B, ALPRMEER 46, B
B RAE R I B %8 B A AR DL 5 i R SRR AR, IR 3R S Bt Ao
RIS 50 R A7 22 B TR AL SR

AL, B AR S T AT SR AR SR

B 5 @ AMRIEA KW St 1) ) S 50 AR A 22 S AR B S AAEIE (), il 5 TR, 1%
PELOS: BRI 52, BCEDVIRICER BN R IR AR D B Ak VL e 7 B R A
TR S PR 54, BEE MR B A SRR IE R G Hn 22 VL R AR K
BWHSNE BRI R A R RIS

AL, EIASE - HR S RN R A R RO R A IR A 2 AR AR R O AT
KK

FEA S R GL T — MR R RIS 2T, B 6 RARIEAR S ) S 1 ) ik ek
SRARMZ TR (), WilE 6 Pron, iR RS AR

AP S602, OpenFlow FEHIE845 R IUE BAGE S R B M RIAZY &, Hi, ZRIER
FREH TR IR RIS — a5 B T G 5 IR AH SR 4R 58 487
s HA RIS SO G s R S B B i R UL 5 i R SRR A R
FFAF IR S iR eyt 0T B A bk BRI 50 FR A7 1 22 B ) iR Rt AN 3 o (K 4R



WO 2016/173196 PCT/CN2015/090458

Wik BRI, OpenFlow #2434 H T HE m K MG EA H T w G 5%
RERMAR MG B RIEGE B W IS5 8, DME TS5 s 3 r 4k e im k&
DA K 5% A ORI AE 2, RETITRE SRER R 5 5 B0 5o S PR il ekt S5 00 B A7k 2 B e Ry o A F
M, Rk THIOSER T OpenFlow RS GESEHIL)Z B b b bbb RSN 0GR B 22 2] (1) el i, 12F
Mk T2 LiEEss AR B E, Wi T ESMT OpenFlow %% fl OpenFlow i 1H
I/ o

FE— ARG, 5 e R B E A BRI SR
FE AL, OpenFlow I8 IIA S 1 B AR A4 R

FEASEE] AP IER Ot T — P kBRI OC R (5 S0 B, B T Se B ik S ) S A
W7, ELATE IR A SR . LT P A, ORTE AR mT DLSEELE 2
BE AP R/ SR A A 20 1 o RV LTI SR 9] BT 38 O B AR M DU RSB, (R R A
2 A ANBE A O 2E & B SEBLAR  FTRE T B A AR o

B 7 AR AR WD S 0 R b e S S AR I S B A AR (D, IR N T
OpenFlow #2545, 23 H ARG RKEBE 72, WE M EIE BRIESE 2B M LT
Horb, ZARIUE B EEN TR G RN — 157G B T m e i iR ik
HIA RS —iEnE B, HiZaRIiE BOZIA S mO B 8RB B R R DA 5%
MR RILAVAELR, TR RIS BB Ao N A Ak S 5¢ R A7 ik 2 B i IR 4l
R .

FE— ARG, 5 e R B E A BRI SR

YOI, BRSO AT DU B s B PR S, T e, AT LU
TSI, HART I, ERASAMEA TR g B, BidA R
T ALERES . R T AL PRES A Z AL

BEXTAHSCER AR B R, T & & BAR BT SR AT B, R AT S i
(17 O e B8 11 = AT i s v

AT S EGIR AL T — MR B R h U hE W R B2 2 T, AR LT PR

A A, RIS RE BRI G 5T H THUBEB G R B % 2 sk, K sal
EAREE (Action) MEIEALRINE, GIERENEMNT O Mk, CIEHARNERT
G —PNARM —ADHRFHEEE. CIRRRSEMEE ALV T 05 AH R i A R hr
U N R BRAE ke, QR A R B A A 5 25 Tl AR 90 288 0L 55 1 SR 802 I3 1R SR IE R
% o

BT NEARATUAEZDES, PO A B 2 BT RN R B M,
A A ok R A W B[R] Bl R st ik i 22 S B AR st k. B3
RENVER B A R 1F I 0 & A A 0 2 bR R AE O SCERAE —2, dnitt, — 5Tl R



WO 2016/173196 PCT/CN2015/090458

R R AR ORI, B R 3 B G 2 Mt R S5 B 41 R 1 I 61 e 9 3t e B 5 A 1]
HIARFRIR; 53— J7 B R S AR AN, R BLR 1B BRI B 28 23 15 B G 22 41
RAAE R HARARN,  FEOCEX PrO2 KA RHETX . BE T eIRAERINEFKZ)
PERIAFERISAEPAT QIR H RENE B A O AR, LG & TR 2 UL
FITF b RERIR 5% 3R B 22 2 R I ECR B i 2 T A A R 1, A EUtlEnaRy
HEANEERRN, S EAE RIS ] TG mE IRk A P e BRI, e
=B SE RN R BRI o

G ARSMET USSR ROE M R, Tl Fu R s ST
FFMB AL SN Z BN 5, S ERIESE RN AT LUK g £ g i1 4 R 1
G BVE SR, RRE AT LA R R it DI I i sh P S il p O 00 s B, Ehox
PP e i 2 B R s AN BURMELN E RRBUR I N 7 5, ShESRIAFE ARG m] LUk
FHSERIF I EREN i e, KA AR AEREE I EREL. &
2, QIR A5 (B SR SRR BV F 28 T AR I 2% 0Lk 45 7 SRR B0

AR B, JREM A f sk B B S riBda L, VLB THUAEBUN SR B
FWRR RIS G, PATIZRE T TR S AR RS EMER AR, DeldRE LY
PrBE RO ER M 2%, SRR B A P R YR Bk D B bk VT e 7 B R A7 AR BT 1)
R, SRR R R ANR AL S RN h R B H I bk CR A7 AE BT B 2 R 1 B 1 AR
H

G G AT BRI R EAN G R R (EREATHIEUN DGR A2 20, Al
AT AR P 20 B AU B 0 B2 T CARIFE A R MR R SR, FFRE P 45 Rk g
T EE R AR MA L

AR C, REMRAZ pild B ) QIR MAR S, H e R M4 R & 4
Pl

OpenFlow M4 EsK OpenFlow 45 il & 0] H s il (0 9 4 15 sl B2 5e e s wlae J), BrLd
PEB LT i LR /8 A 3R i T I 40 SOtk B e R B2 iR A fa, s
AU ST. R[] OpenFlow #2575 28 3E 4Tl 75

AR D, JZB MK rAERCRR BZT ST B A 0 H ik 5 P A
MRV B RS, AT PTILE iR T sh E U BT G 1285, RIBA R rzhiEE
RIS IE R B ESR, FUTEN SR LS OB B A1 R 3R AR N F 20 1 5 mh DR A7 3
BEAE D MR H k.

S —

Bl 8 SRR IR A A B SE 0 — I P IS RN E B W N A son B, i 8 ik,
ARSI, EE M SZEE OpenFlow ML A 1. 2. 3. 4 2571 OpenFlow HiE S
OpenFlow &8 AHE, H &I U& S 1 LARAZE S



WO 2016/173196 PCT/CN2015/090458

ASLHEFIH, OpenFlow #5128 5 2 B W H 37 OpenFlow MIA 217 S B HAT W T 2 5E:

IR 1, OpenFlow $% %8 [ > 5 OpenFlow HIIAZ T 5 1. 2. 3. 4 PR THihkms %
RAFEIMRR, ZnkTE SRR IMEMARARINE.

Hob, glgmdksh e 5 el 4R shF i 4R AR OGS ok, A, G imRasnfEp
IR R T B S PATAR (Group Group_ID) F)1E, HELRIFHATHRINET RS HAHE
PRIR S G2 RSN B B A 240 R BT & AL AR R IR — B

LR 2, MG A ERER AR R IR, SEIRRRINANZ RS, RIRICHE
HMZ BB R B B A AE H B ST R

AL R BB RN INANZ BN, S Z Al 1 RHEE Y Brdsin Sh 2 S e it
Hoht, WRPSNEIRHAL, TR TP INANR B H AL, WENANR B fht, A R
fHot: MRLEY A1 CAAFA R AN e 8 R B RiaE 5T 5 sk
WO DGR, WAL a1 48 BRI T G st bV S Brds g o 2 H i, X R 5T

AE—ANHEBGEN SSRBER AL S 1 AR, RB% A1 BERAEMRA
FH PB4 (R A5 B0 1) H ARk S LB B SRR G DGR, MBS AU 1 E— B
RIS IEAE A PTARINAIANR B E, XMESLT, P R ERE sl Bk A5
s B

A3, WG A2 3. 4 FRE DT RRREPR AL A 1 8RN, LM TH
HEWRGT AR B 22 SRR IA . AT IR T B S A RS E MG RS E

AR, WG 2. 3. 4 FHMT A SRS A 5 H TR SR B 22 I
FAHULAL AR AL, AT ZRR T IS AR REIMER G ARE, K, Al
MEDES IR A LLZEIR RN IR E N B (b bRV R B R, BT AR
MEMULAC B 57 A AR MILE E B E R, WASAEF R, et
MR XA S R IAT B, B, EEMRMENZLN . FK, ldaXhELaldE
— A5 ETOIE IR B ZR, FIRHE S 4 BT O R B — A LLZ SIS B R 42 5
HhEVE MR N A2 B 350 B b ik M BELE, RIFEHL, W ATaIE MR I B ST
M ERHGRENLRFBES, WEASOEEWAR, s R s eSS 5%
RFAH DGR PIAH G R AT S, AN, FEEE AL RSN IR I S A O VAR T AR R AR
TNAME B H b BEAS R BI0HT s e BT IA% 4 2. 3. 4 PR Sk
B TE BEE A ANE AL R I A 1 (HbhlE, BT DA 08 22 B0 0 IR e
WRRM B, CIERRSEQIE AR HLR LSREC AR #5008 e N 295 akE 4 B 5
HhEUCRCF B, AT QIR R BG5S AT @ R A OB A R A S & —
TIAZAT A LIS EEE

IR 4, WS 20 3y 4 TIHTE A SO HUIE L SC R P 8 2 ) B AR R /a
FJ5, it OpenFlow i & H5 561 8 5% 58 B A AN/ 341 3R 38 5 25 OpenFlow 551l %5



WO 2016/173196 PCT/CN2015/090458

AR S, WL RL2. 3 AFE AT A B SRR MAR S, BBk AA
TR T B H At S B AR VLR AR B, AT PTIREC R T T AR
S 1E LR B G O IT R P B 1 2k

HAasts, Pralm R s —Mantese, HahRf TGN Al | tht, JUT4R+H
BRI EE Rt 245 5k B AT ST R AL B s iR AR BTG Rl 1 It
HEAE D B Im A H L.

St

B O 2 MR A A S MH S — 10 P P e S A B N 2 3 R (4 R T SR B, ] 9 BT,
KL, EEMWTEF OpenFlow %1 1. 2. 3 4 235liEiE OpenFlow HiE 5
OpenFlow il #8 AH%E, H P &l iaZ 15 i 12 SHBEANEE M.

ASLHEFIH, OpenFlow #5128 5 2 B W H 37 OpenFlow MIA 217 S B HAT W T 2 5E:

IR 1, OpenFlow $% %8 [ > 5 OpenFlow HIIAZ T 5 1. 2. 3. 4 PR THihkms %
RAFEIMRR, ZnkTE SRR IMEMARARINE.

Hob, glgmdksh e 5 el 4R shF i 4R AR OGS ok, A, G imRasnfEp
G ME TR S PITAERE, BEGEPIITARSEH IS AR S I AR
TEPT IR A R P& M R AR UUH 2

AR 2, JAZATE L2 R Rk B B EE Y, SEROBRINANE R, R
JR 5T AR B R B AT H I Z T M

AL R BB RN INANZ BN, S Z Al 1 RHEE Y Brdsin Sh 2 S e it
Hoht, WRPSNEIRHAL, TR TP INANR B H AL, WENANR B fht, A R
fHot: MRLEY A1 CAAFA R AN e 8 R B RiaE 5T 5 sk
WO DGR, WAL a1 48 BRI T G st bV S Brds g o 2 H i, X R 5T

AE—ANHEBGEN SSRBER AL R 1 MR, RA% A1 BERAEMRA
FH PB4 (R A5 B0 1) H ARk S LB B SRR G DGR, MBS AU 1 E— B
RIS IEAE A PTARINAIANR B E, XMESLT, P R ERE sl Bk A5
s B

FIREH, 2T Rl 2 BRI INANER LN, WAt gy & 2 Ktk fE 4 Frids in i
AMZUEHAE, TR TANE H AL, g A 2 WaliE 2 CaRAF AR B B 1%

Pt 00 H A bE 5 T OB WUN DGR, JEFEH B ST bl s A (4L ik ok
VRN BT ISR H R

DR 3, G R 3R 4 FHUE AN RGRIRR B GA R L A 2 EdRE, TLRCH T
HIAEWRES SC R B ) AR S, AT IZAE R TR S AT R sh E A I 40 &3 1F

HARM, A5 3 A4 PR AT SRR 5 TR R B 22 S BRER



WO 2016/173196 PCT/CN2015/090458

LRSI, MRPTIZRETIESNeEREMEMERAERNE. Hh, SR
R LLZ R ORI A R IR Dy B VLR 7 B, WR P El e M
RULEE T B 1 R ERHGRR ML T BCEE, MIARGIERIRE, e AP aE
MAAT R AR BEAT EHr, BE1, BEEMRRER BN, [N, GEARSERCE—
A5 PTOIE MR A RIS, FINE 2 0 el A R A1 — > LUZEHR B KM R TRt
HEAE AR AN BT ) B Ak fsh R 4R, [RIREL, QURPT B AR M ULAE 7B 7 A
FRAHSGR RN LR TR, WA AR, eI s R 50
FARIRAVH A R BEAT OB, WA, 7E80E B A AR AL S5 AH S B 1 4 R A7l A s I
HMZ A H AN R SR SRS . BTG A 3 A 4 B A SR R
AN R AR 2 M EdR R, BEA IR RANR A ST A 1 Ktk R
A, WAL EANZEIA & S 2 Mk EER, Pl a2 68 2 i EdE i
HEM SR R BB 22, QIR ARSI E TR MAN R CAIR B A [A] ) Bt B A 2 Pt k4
H Ak UL e 5 B T pT A SR R 1E B 10 5 P BT AR AR R I A R A2 B I3
VES, Horp— St ERAPE 710G 5 1 3hE, 55— Dah AP 11057 m1 2 HyHhE.

IR 4, WL 3 A 4 FEYE—N Y SE T R O R B B & S B AR A B4l 3R
JFi, 13T OpenFlow 81 42 1 g 5 5 BT I V2 Fl/ 340 SRl 55 45 OpenFlow #5148

AR S, NG R 3 A 4 AR AT SR A2 ) QIR ANA RS, BIEER B AT
RPTHERE BUE I H AR S P G R LR B R A, SRAT BT IL RS AR R T R B
V5 LU I B Y AR TF AT AR R B 1R 4R

HAAH, Prel idR s m st bl iefs TGN A 1 HUAERTI S £ 2
Rt PATHER RIS EER RS RS oK B A RO A B B Ban e s A = da
PP GAT H 1 802 bbb E D Brfsin sz B ik, =T REFIET A 1 Kthbs
FEILLTT R 2 IR A s N A28 B Rk, 0 i G s 41 3R (R s A R 1 SRR R UUE

gr bRviA, AREEML T — 02 B W bk R DGR S )7, OpenFlow #4458 18
o FRESAIERESNENGIEARSNERRE, (51528 M 105 SR E X A v [a] 5
MBI EIR G A S — XX S R SR, TR D TR B L i A
FIEPR AR, FEt, v LA E S MY OpenFlow #5443 A1 OpenFlow i & 1 & /7

FE 3 b — S, BRI T IAT I S K A Sy 5K
IR IR TT %

FER SN —SEEI T, BT —FAEN T AN ST AR AT IR, %A i
ESEEART: Jeft. . . THEE S

WAR, AGIIHARN G INAZIIE IR AR e B ) S AR s A5 0 R AT LA S T 5
PEERSEHL, AT MRS EREE b, sE RS N R E P A R R4S
FiE, EATAT BV TSR E R SAT IR AU SR SEBL, AT, AT BURE A IR (A
TR E R IT, JF HAEREEIGOL T, AT ALLAS [T AR BN ST B H sl i 0

10



WO 2016/173196 PCT/CN2015/090458

I, R e A HE B A S L B R, SR E AT ) 2 R D BR AR
SRR IR ST I, AR AN IR AT A AT 28 BRI P 25 1

CA BT O A K I AR S T 2, JF AN T RRBIA L], 0 T ASUR B AN 7
Kd, AR LA SRS ARt . FLAEAR B KRS AR 2 N, TR B T, 5%
R, Ui, BINASER KRR RSTEEZN .

Tk sz

WIS AR SR, SR ZE B M I 400 S OpenFlow il 2l R G R, H,
ERIE B AR TR GEME N E — G B TR0 5 B A R
P —fen B S SRR e 8 SRR IUE B M EHR A imk U Ak Si%
MR FRBCAIATR, FR IR A 5 B s N B AL B 58 R A R AV ik it R gl K H .
fiE R T HHOCHIR T OpenFlow WMSUGTESEILZ B W it Bk RS O R B 52 S B 1R, sl 7
TR RIEESS AR A NE, WE T EE&M T OpenFlow #%il#s A1 OpenFlow JHIE 1 /)

11



WO 2016/173196 PCT/CN2015/090458

WFH ZE XA
L AR R )T,

JZ B M L2 SN OpenFlow 1= Hlg$ IR TG R, Horb, Prd s B
TR RO RR IS — 5 E A TR G2 5 Prid AR A SR R 5 8
/f%‘ 4%\ H

P 10T i en

PR IA 2 R BT 05 5 0 i Bcdii A A Tk LL K B i it R BRI A
A AR EL A 5 B ik Bcdfa A 0 B2 ) Sk R 5% 2R A7 i 22 B MU Pr IR T R AL R

2. MRARBUMESKR 1 Prid sk, Horb, Prids —iEnE R h s a Ll T E R
BV BRI FE SR o

3. MRIEBCRIESKR 1 prdfdnik, Horp, Prid gy ays prid R IfE 8o prid i el
WA AL iR IR A 2 ARG

P i0 %7 SAEARHU B 105 Prid Bt A VL T i B iR R T 6

4. RIEBCRIZSR 1 Pridirik, Forb, RS Prid Bcif G0 B p ik BN 5¢ R A7 ik 22
B Tk i R AN 3 Hh LA

TEPTIA B A A R PR AL D B AR VL e T BR AT AE P i R

S H P i B ol L ) A 2 s IR DA s = DT B BT 3 AR ) B B i A 2 H Ak R
FFAEPTR AR BN EF

5. MRARBCRESKR 1 prdfdnik, Horp, Pridi@ gy s prid R IfE 8o prid o el
MR LU SRR AR, Prid 7 e s

Pk 215 s A4 BRI BT Vi 2 RN 20 2 0% 45 ik OpenFlow 454145 .

6. MEBAER 1 2 5 wE—TPER T, Hr, Pridss—i8nE BT 8 —fer s
S S 5 I AR 2 R TR AR ORI EAT DRk

7. MMM SRR, .

OpenFlow $#Hl#$ R IE B AR BB M P Mg &, Hd, Prid&mifE S+ e
TR TR G AR M2 — (8 B THa7s G 5 Pt i e tH SC B A 2 e 1) 28 — 4R
ME R, HA PR IE B Frid i G s o B i Bl A B AR LUK 5 1% R %
WRIZA S, JFISRA MY S5 Pk 2o A0 onf L ) bk B S 50 F A7 fift 22 00 1) i it e P2 %
AR AR o

8. MIEBAER 7 Prifiiik, Hh, Prids —fenE BT A U T ER:
BV BRI FE SR o

12



WO 2016/173196 PCT/CN2015/090458

10.

I1.

12.

13.

14.

WINRNESK 7 Fridk i ik, Hd, B
Firidk OpenFlow 2 i &5 B Frids 0 21 s B i R AN 41 3%
—FiHb LB OGRS S AR, TR E N TESM I INIAZ &, ridssE .

B, BB OpenFlow IR RIFRINAT S, o, PridRumifE Bt
T T G RR I — i e BT fn QU S5 Prid S FH DGR I 4L 3R N 28 — 1
ZT—\‘{%‘A%\ H

O RO, BB AR

RePEASER,  BEE D ARYE FTid R I S O i B (0 A1 i 4 LUK 5 i i R OR B 4L
2, PR SR 5 P Bdls BonS B R i kW 50 2R A7 i 22 B R Pk R AL 3

MRIBAZER 10 Prid s, Hrp, Pridse —fenfE Eh#aa Ll T EE:
BV BRI FE SR o
RIS ZER 10 Prid s, Ho, Pridde Bt s,

RO, BUE VR B B A N R IR AEE Dy B B9 Ak UL RS T BUR A AE
prid it

S T ARMURLEL, BUEDA SREUPT IR HE 4 A AN 2R AR D R £ UG C i i R )
FRKISNR B AL R AP TR R B

—ABAEBR ORI SRR, b A BN T OpenFlow ¥ il4%, ki & 0 45:

FOERR, BWCERRIUE RIEE EERM T A s, Hd, PridkuifE B
WM TR OIR RS —fan (6 R TR 01 S5 Prid iR A0 SR ER A A R 28 —
R R R, A PR IE B B 27 s o FR I B M B B B iR LUK B iR
RERMIZEAR, JFRIREUA 5 P 2 000 I 3 Ik WA 50 2 07k 2 61 Y ik e AR A 2
R IR

WP ZER 13 Prid s, Horp, Pridse e Eh#aa Ll T EE:
BV BRI FE SR o

13



WO 2016/173196 PCT/CN2015/090458

OpenFlow
Pl

OpenFlow
P

OpenFlow

|
i HAk
|

——_————_——_— —_— —_——

OpenFlowAZ #: 4]

WE - -> WE
e
Tk

K1

1/6



WO 2016/173196

I
B

>IN

W
oL A
oL A
oL 4
22 M
rS

2/6

PCT/CN2015/090458




WO 2016/173196 PCT/CN2015/090458

& P41 8 A OpenFlowds HI 28 B R IVE B |~ 8302

|

WG R A 5304

v
DG RARIERINE B RHE ML A2 IR LR 5% R R BRI 2
xR, FREREUN S HORE B BB G RAFRE Z R M PIA |~ S306

iR AR

K 3

5 a2

5 iR g

S USER T RO

K 4

3/6



WO 2016/173196

PR B2

PR B4

& 5

PCT/CN2015/090458

OpenFlow S Hl8 % RINVE B RES 22 M g7 &

| S602

K 6

FIERERT2

Mo bW SR 27 2] 2

& 7

4/6



WO 2016/173196 PCT/CN2015/090458

7 FFOpenFlowft) 7 ¥ OpenFlowl?)
STk SVEEN P B R3
-

VAR>S

7 FFOpenFlowH 7 FFOpenFlowH
AL K2 LT M4

& 8

5/6



WO 2016/173196 PCT/CN2015/090458

\%\
NS
OpenFlow# i 2%
7 FFOpenFlowft)
ks SEg=y| X 7 FFOpenFlowft)

\\@%ﬁ,ﬁs

7 FFOpenFlowft) 7 FFOpenFlowft)
LT H2 LT M4

&9

6/6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/090458

A. CLASSIFICATION OF SUBJECT MATTER

HO4L. 29/12 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO04W; HO4B; HOAL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

switch, map, local

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CPRSABS; CNABS: edge node, boundary, edge, address, source, SDH, overlay, group table, flow table, learn, open, flow, controller,

VEN: edge, node, address, source, SDH, overlay, group table, flow table, Learn+, open, flow, control, switch, Local, map+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

September 2014 (24.09.2014), the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 103067534 A (ZTE CORP.), 24 April 2013 (24.04.2013), description, paragraphs 1-14
[0054]-[0090], and figures 1-4
A US 2013322443 A1 (FUTUREWEI TECHNOLOGIES INC.), 05 December 2013 1-14
(05.12.2013), the whole document
A CN 104065764 A (UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA), 24 1-14

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

17 December 2015 (17.12.2015)

Date of mailing of the international search report

02 February 2016 (02.02.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
JIANG, Ling
Telephone No.: (86-10) 62089875

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/090458
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 103067534 A 24 April 2013 WO 2014101501 Al 03 July 2014
EP 2940970 Al 04 November 2015
US 2013322443 Al 05 December 2013 None
CN 104065764 A 24 September 2014 None

Form PCT/ISA/210 (patent family annex) (July 2009)




P R R

EFRHIE =
PCT/CN2015/090458

Al Hf‘]/\ﬁ%
HO4L 29/12(2006. 01) i

IR ERRE A 2028 (TIPC) BLF TR 4 8 [ 2200 25

ZEFNTPCH 7338

B. o 2R A

R K RRRESCR G R AR K T)
HO4W; HO4B; HOAL

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

FEE Frs RN 2 (9 7 el e RO A48, A Al AR & Clnfe D) )

CPRSABS;CNABS: 7% 5 &, W5, 14, #it, ¥%, SDH, =&,

W, WK, 21, T W, =Wl SHAL, B

%, Z<Hh VEN: edge, node, address, source, SDH, overlay, group table, flow table, Learn+, open, flow,
control, switch, Local, map+
C. A
% m* IR, DAER, TERRAAHICETE AE I AR ZE 5k

A CN 103067534 A (FPMBHBMHAERAT) 20134 45 24H (2013 - 04 - 24) 1-14
P15 25[0054]-[0090] B, H1-4

A US 2013322443 Al (FUTUREWEI TECHNOLOGIES INC) 20134 12H 5H (2013 - 12 - 05) 1-14
23

A CN 104065764 A (FRERIFER A KT 20144 9H 24H (2014 - 09 - 24) 1-14
3

[ s sobgeck mymisp s,

LRI B

x BIRSCRRR EAR,
W TR 0T T 908 ok — BRI Sf
e i (2 R S5 A A B2 S e

AT A S BB SR A AR AR B0 SO, SROh B S — R P SO g
é%@ﬁﬁ%ﬁ%i%@ﬁ@%%@mﬁ%mmlﬁ(m Rk
wor WRASATE AL, BB R A TR
DA 15 L o LR T SR A AR 5 S 4

wpA7
“p»
“r”

“p»

FERIEORUER ] ERTE, 5 RENMAKAL, (Bh T HE

T B BARBENE R A
wxr BERIAIXEICH, SRR, WREERES MR
HRH A A Bl b
ey HEDRRITA S B R o
F ARG A N 011 5 AT, Bk &
TR
g REEERIR O

[ Pk 2R S o B H

E Pt ik & A 5

20154 121 17H 20164 2/ 2H
TSA/ONf4 FRR 25 i SRR By
A A RSE AN [E S A= RUR (ISA/CN) I

P B AL B T R X &0 T I P L3R 65 100088
HE (86-10)62019451

HEERD (86-10) 62089875

% PCT/ISA/210 (Z5271) (20094E7H)




bR AR WG E S
AT FREAIBIE S PCT/CN2015/090458
KR B RSO (ﬁgﬁf‘a) FIiE Al (ﬁj‘g .
CN 103067534 A 20134 4H 24H WO 2014101501 Al 20144F 7H 3H
EP 2940970 Al 20154E 117 4H
s 56-1-3322443 ----- A 1 20133512}% sa 3{3 --------------------------
o~ 1 -(-)-4065764 ------- A 2014f|59H g 36 --------------------------

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

