wo 2017/128112 A1 | ]I ONF 1 00000

(12) EREFEERLYF A HHERRR R

0 00 0 YOO
10 BEFEAHS
WO 2017/128112 Al

(51

eay)
(22)
(25)
(26)
1

(72

(19) HEF AR AR >
E R é
SRR\ y”
«3) BRRATH =
2017 £ 8 B 3 H (03.08.2017) WIPO I PCT
HEER225:
HO4L 12/721 (2013.01)
HERHES:
HEREEH: 2016 £ 1 7 27 H (27.01.2016)
HEES: 3
ATES:
BEEA: P ERER BB ATIAT INSTITUTE

OF COMPUTING TECHNOLOGY OF THE
CHINESE ACADEMY OF SCIENCES) [CN/CN];
FE] b 3t 77 ¥ X A B2 5t B 6 6 5, Beijing
100190 (CN).

RN BE (PAN, Heng), T [E LR RREX 1%
R % 5% B B% 6 5, Beijing 100190 (CN) . R B
(HE, Peng); ' [ 1L 5T V€ X P AT RH= B G 1 6
2, Beijing 100190 (CN). R¥EP (GUAN, Hongtao);

o [ b BT X T SRS B 22 R FE I 6 5, Beijing (84)

100190 (CN)o  ZEPRTFE (LI, Zhenyu); 1 E L5 7 i
TE X A R B2 B 4 6 5, Beijing 100190 (CN) o

H3C (81)

WHR (XIE, Gaogang); 1 E 4L 5 7 g E X h e
Rl F % 6 5, Beijing 100190 (CN)o

PCT/CN2016/072353  (74) RREA: It BB E LA EERRBFRAH

(LECOME INTELLECTUAL PROPERTY AGENT
LTD.); F1 E AL 507 iE0E X R 48 S48 KR
B16 /2, Beijing 100098 (CN).

melE @R ERN, ZERE MR E R E
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW o

MBel R EHEHE, FoRE R SRR X R
#): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BRIV (AM, AZ,

&0

(54) Title: CALCULATION METHOD, SYSTEM, DEVICE, AND CHIP FOR COMBINED PROGRAMMING ACTION IN
SOFTWARE-DEFINED NETWORK

G4 REARK e ANSA S mENEITHIE R, BRERGH

-G

RGBS A B
TR, ERERY

l

oo [PB—A R
ko o BSEES

]

00 | koA B EE AV

\k_____

BB

EE | ZEVHEUH— Rk

FF  Yes
GG IsVempty?
HH No
gkﬁi I Add edges to nodes in k and V that can be added with edges
KK - JJ  Search for a Hamiltonian path starting from kg

KK End
& 6

, | SV AT AR
=i
AA  Start
A BB Generate a node according to a module rule, to form a set V
CC  Initialize an initial node kq, to represent an inftial data package
Mkotht &, T4 DD Add kg to the setV
e B EE Take anode k from v/

(57) Abstract: Provided are a calculation method, system,
device, and chip for combined programming action in a soft-
ware-defined network, relating to the technical field of soft-
ware-defined networking. The method comprises: abstract-
ing a rule-action linked list in a software-defined network,
and generating one or more nodes, wherein the nodes form a
node set V; and adding directed edges to all nodes in the
node set V to generate directed graphs, and generating
Hamiltonian paths for the directed graphs, wherein a sum of
weights of all edges in the directed graphs is a minimum.
The method ensures, by means of a series of theoretical
models, the semantic equivalence of an action list of a com -
bination rule in SDN combined programming, and one
Hamiltonian path is searched for in an abstracted directed
graph to calculate an action list of a final combination rule,
and therefore, the action list can guarantee that the number
of actions of the combination rule are at a minimum.

57) THE:



WO 2017/12811:2 A1 WK 00T 00 A O

BY, KG, KZ, RU, TJ, TM), B (AL, AT, BE, BG, ZAEBRAT:
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU o e g

> > BB, BS, L PR, > > > PR Eq 4 7 -4 R
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, EHREP R TGRS 21 %)
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG,
CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,
TG)o

— PR R LS H G RAESMETT R L. RR HE SR, R USRS, ZiEafEE
FrR kAt e U2 R FL N B E B R AT HI R, B — N M e, BT W R SRS vy TR
RES VIR RT RN L, AREmE, AR E AR R, Hh A E
BAADPIREZ AN e RIEET — RPN R, GRS LRIIE SDN 4 & 4 fe 5 & I N action list [R5 X
S, B EH SR R T — AR BTSSR T B B A S LY action List, K, % action list BE
FRAEE: action I H GEf /) o



10

15

20

25

30

WO 2017/128112 PCT/CN2016/072353

B XMEHEWMENETTETTIE. RE. REROH

TR

AR B AT RE SO ZE AR SR, TOHW Bt XM B A & mizahfE
WHETE. RE. BELG R

HRBEA

BEE(E BRI AR R, BN AN AR & AT B ) (5 B2
Wi, SR, Z4HT M4 IR 200 DR TV AR H Pk 2 Mg sk, B
i, — PR A LR BR R R i X 4% (Software—defined networking,
SDN) 22| T iz oy, SDN Y2 RAR AL G 48 i & T = HE 8
B PHEEAT S, @SR REHR TR M & 1S

RIGTRFENE R SDN R4 EE R R 2 —, Kk, SDN M4 gmiets 2 Rl Ay
— AP R, o, BRI AT O 2 P A A h
HNEBENMERT . ML ASRET, 20 HIFITRENBITRIE. T
IR T BRI MEIE R & AN BT B R N EEE S, BT
R MRS — MESRPBAEY EREFEEE T — ML,
B A gmAE T, HATBEUR BB AT AR A 1) SDN ATHAT LA 75 B2 4 P R IZ 4
FEM—EANT R BEEZ BN, A KRN RFEREFTEEREZ AT
R BRI 35 25 (R B AR AT 1B R = A B RS, Bkt -

(1) FHATERGRER, S MERERAERS BRAINE, RE, R
R B B AR AT X e, RIRESte B A AU 2R 6 PR 45 A0 0 ) DG P a8
[AHHTRAT, FHRAMGERAANT, MFRTEZ P 5N AT Sk A4 ple— 45 8T 1)
N, il 1-1 Bros.

(2) BATHEERGmER, S MEIANREE EERE BRMR, RfE,
1 75 S A BRI B AR BT T R R V) SR AT T AL 2, BILERR R B4 0
T FH L Bt N2 i sh VR S48 T 50 0 B9 UL 38, 55 B 1k PSSR R 2R BE1T
M3, NIREASMNIRIEES AT, i 1-2 Fir.

LA SDN 4 A gn R g 3 VAR AN [R] 7B Bty R U] 25 18] AR A 1% LK

I



10

15

20

25

30

WO 2017/128112 PCT/CN2016/072353

MIEFHATE I RN, RN &GN E A g RN, R, 2487
W gm i EIEET I & IF B action list (RNIZIESESR) M ERERTF
BRI action list RSB ABEA—E, WE 2-1 iR,

XFP ] Bz action list T VES SEA BUE KNS 2 AR 6938 X
ANER B TR IBNE, 7= X A B BAR A 1 SR K £ A AT M AT fg
B IR AR LR N TR ERE B KBRS O, X R
action list HJJTVEE/RPIELF action list JovETE R 038 A ST 34k,
R, MARAS_ERVECRIEZE ERFFATHEME, B 2-2 Fim, # 1 sk 2
R RAHR B F, LS TR SRR R 2O 1, il 2 2% R ERa %
HILECH F, FH R B 20 (B2, A5 RUE R 25 0 2 5 R
RIRMEELT Fi AT F,, H5RMN 2 M58 SUFAEM

FRILZ AL, BRI P 7 AT DMRIE 84T 7 R Ak Gm 1%, HEATF
action list AIBENT IR A ELESHITERE, WL MsE, WE
2-3 fis, SR action list FE—PXHIEE F MBS ETTRE

-4 Vi

FXIABARANE, FRIRE TR E XA A RIS ET T,
R BERGH.

AR IR — T e UM S A A wmIEshETHE Tk, .

DB, KPR E XS BN ERER AT IS, AR EE
MR, PR AARTT RER VS

S 2, PR SRSV RMTERT SRIE b, ERERE,
A BTAAE B A S R, b TR [ E P e A R E AR .

Prid D% | WIS B 101, SKEURIAEIRE p, K AT IR EAEIE p 2 044
TR ng, AR TR R G HIE p MEIR B LMHATEH, FEIRIIGY A
ng BEATRER, WP HAT TR #R I VB 2R ;

D102, EPTRIMSERER TN 2, WEERERE, FMHITE
18 103;

ABR103, KPTR B ERERIG EHATHISIET A act, EHFTIA act X
modify, NWMEPTRIRIGEIE p BB E KB, EHHR act H forward, MIZERK

2




10

15

20

25

WO 2017/128112 PCT/CN2016/072353

—AFHT A o, FEITRIRGEEE p MBS LS HITER], KRG
HHE p HETRT R o BEATSRHR, BREE RIS IR 102, HRIFTIRMINEIERER PR
R A=

Frid S B2 AFEP R 201, HFATAEESVATHERE | M A, I
e, HNPITISE 202;

S 202, Nrid RS VHER I AMTE v, B A v 5&EE&+
PR BT R UCHAT I T 80, HAP TR BRI I8 vie HIETR v X
BB BT JR an 20 p RS9 B S SF B L8 0 modify action B977 AR vi B
RIERKIPTR R IGHE p BBIEEKES, Wisn—&A /i, dird s vign
PR /i vie RZTRR

ACIE 203, TFERINIAE RIAME, FridEEE R IIE modify
action YR, H PR 201,

AR S o— A <packet, port>¥f.

AR BRI B — M e S A A wIESMETT B RS, B

HERCT RERE VRS, AT IR E XM % KRN Bh Ve S R A AT Hh
%, EH—NEEZNTE, TR TadlNTREEV;

A RUCE R IBRATAL SR, H T R rd s & V PR R i ind
i, AERCE B, Bk e B A RO Rk 4T, Eorp Bk ) B sh 4k
IR EZ M/

PR A TS RS V R EFE ICH no B, H T IREURIGEIRE p, A
JRIGHHE p EAATIA N = ng,  HHR TR IRIGEE p BIBHRE AL AT E 4,
H 5 FTRWIIET A ng BEATRER, P HAT Frd SNBIESER ;

FIWELR, HT & NS ESER T IR 2=, S R EAE, &I
AT RER ny BEBR,

RER miBER, H TR PR LS ERE RIS ZEHAT B E IR 8 act, B TR
act N modify, NMEBTIRRIEEE p IR ELE, HFTIA act 24 forward,
AR FTHT R n, R PTR R EE p AR BT B8], R
RIRIGEYE p SRR Al BT )8, BREL BB, BRIk A sh et
RPRFN A



10

15

20

25

WO 2017/128112 A PCT/CN2016/072353

BT A U R A SRR A T B LR, I TEITE Y AR &
VATEERE LA, WERERE, SUBATRINE FIGELR;

WINA Ak, AT AR SE&E VHER I MR v, BT R
v SEETRARET SRRBITITERIE, HPFERAKHIT R0 vi: HAT
AT A v SRR FTIR SR IR HUE p B Bk ATE AN modify action H7 3
AR v BT ORER I Bl R a0 45040 p WOBE 60K 38, WA — %A [id, @ik
v FRIAFTRRT A vie R

THENERSR, T UFERINAE I RIAE, P i E R EE A In R
modify action FIELHE, e MAIWTT A ERBIR,

FASPTIR T Ao — 1 <packet, port>Xt.

A B R H— PR A e X A S eI E T B RS HER E

A BRI — R A B LR A A iR sh BT E TR e

I T .
1-1 A AT R g R AR K 5
Bl 1-2 M AT BRI BEAE E
2-1 M4Ri¥E action list JFEH;
2-2 B XAENE;
2-3 JBEfEIURE;
3 MXIHUN action list HHIZ B,
Bl 4 A ) E R E B
5 R PUE R B 5
B 6 A K HRAEE;
T A K HRGIE

SEIRA B i e 7 3

A 7% BB action list BEATHI S, {F H =4 24 U5 55— <packet,
port>Xt) o B —NRIGEIE p AN ¢, frPZJE, AT r BTo<BRY action
list, 184 r.a, EAHEREEENT:




10

15

20

25

WO 2017/128112 PCT/CN2016/072353

SR NMNRBEHIE p, PEVIZET Mo BN p FIEERELIHTE
i, RIEREET noy ZEIFHAT r.a;

AT B raTHRUGE, MBKEZPRIY, SUHITSER=;

FB=: 8 ra BEPITH action 4 act, F act 4y modify (RI& B EdE A
T84, WENEIES p MEIRELI, & act 24 forward (Bl R BHEAIES),
WF=AE—FHW A n, B p MEIR AT ES, FHFRBT S
n. BREERIZER_,

BRI FR.

AR, WmE 3 Brs.

Z > action list &1 FRAZBfE, WA — IHE LN S, XETFE
BB~ NRES V. KRG, EXEN S BRINE L, BEHE—NE
) &, HEARZERW R,

B, HEEVATHERE 1A A, WBERIPRIT, BT

PR NMEEVHRERIANTA Y, REB v EESPRENT A (&

A v WOGHAT A0 MR & v RIBRBIEE B AL 6898 18 %8 I modify action
(RME im0 k784 ) BN, vi BT R BRR SR @k, WRin—4&

BWiL, HvIiEFA vi; RZ, MR, BWEFISE=,

B = RIS MIARAE, KNI modify action HIZTHE,
FiE R PR —;

IR, 2R

A TTFEW B 4 FToR

a2 FRPEZ G, | M EREUMEER. RE, NRBRGEES p 1Y
WA Bk, FHRKBEODRE, ZEAEIETHENT A, HiBR
B M, WHE S B,

B — K IEE W e, o PLEMEl—44H S 51 action list, XA
action list B 3 2 i BS 42+ 18 #) modify action DA M A _EIRA K

5



10

15

20

25

WO 2017/128112 PCT/CN2016/072353

forward action (R R HBAREIES) 1ZEEAHINUF Pt Al

gr LRrid, BANRAEEWNE 6 s,

HAREGIanbE 7 Frm

AR IR —MR e X NG HERESIMEITE RS, BF:

AR RS VRS, TR TR AT B SO A b AR T Sh VR s R AT
%, ER—NEENTE, IR TERARTRESV;

A BB IR IR ARAR B, F T I BT mi8E& V B ik = s ing
|34, ARE R E, TR AR SRR T, H iR A e B Rk
I EZ F /D

PR A B iR 56 V R R BR no B, F T 3REURIG SR p, A BT
JRUGEE p A BAVIZE ST /K ng, H PR IRIGHERE p WEHE B LI ST E S,

FEEPTAAIAE A o BEATOCRE, BT IAT AT MU B AR BERR

FIWTR SR, HT & TR s ERER P N A 22, WIS REEME, &3
AT B n R ;

KEE n 1B, A TR AN EER S EPATEME LA act, HHTA
act A modify, NMEEATIRRIGEIE p BIEPE L, HHd act A forward,
WA =N B g, FRE TR R 26504 p AR RHESAT B, I
BJEUEEYE p SR T A oy FEATOREK, BREL 2 HIWTEEL, B 2IFrR s 1ESE
KPR A A,

FTI 28 e R T A AR R L A B S E RS, [T HE TR T &R &
VAEEERE 1WA, WERERE, & WPATER I ARk,

NI AR, BT ABTRT SES V ARER AN v, TR
v SEATFIRIT SARKIATW T EIE, HPrRE RO 128 vie H
IR v R B A IR G 208 p B985 E B Sk 30 i 8 I modify action H977 5%
A5 R v BBk BT R AR JUHE p VBB ESKES, iR In—&H mid, BT
BV BRFTAT & vi, RZIME;

VHERCERR, T RS I M RAE, PR E R EUE AN I
modify action FI%HE, #emFIBTT q BRI,

6



WO 2017/128112 PCT/CN2016/072353

AR B h— < packet, port %,
KEIFEER N —FEIEREE X NEHERESMETTERAENZEE .
A& BHIEHR H— R A X NEH S wmEsIET & T ERSF

5 TN AT
AR BTHR B AR B MM H S mIEMETTE 7L RS BEEREH,
B G0 R0 AR N F
K RIAZT—RIIEIRER, GEE (RIE SDN A& iz & B action
list FEXENME, @SS E nEPEI —AREDTRERTTERREL
10 ERFNE action list, B, % action list BEfRIEEH action HIEH fE
/e



10

15

20

25

WO 2017/128112 PCT/CN2016/072353

AA|E R P

L — M XS A S wmEEtE %, HBEET, 6.

D] 1, TR E XM KN E R TS, ER— 1 EE
MR, R RARY RES V;

SR 2, MPTRTRES VARAERRY /R mE L, £REmE,
A PTRA [ B A PR R kAR, HorP BTk A e B AL AR 2 FI R

2. MARNZLSK 1 ik B UM A A RmFEshETHE 7k, HAFMEAE
T, BRI 1 AR 101, REURGHEIE p, APTREIAEEE p 4RI
TR ng, HAVKEPTIRREAEEE p MR B KEEIT RS, SR YIIARTT S
ng BEATRER, AT BTk SR sh Ve B K

IR 102, FETRMNBIESER P RIFRNNZ, MR EEE, BUHITES
% 103; '

A 103, KRN ERER G EPATHISNECH act, HFTIE act K
modify, WHEFTIRIRGEEHE p PIEPEE K58, BHFTIA act 24 forward, N4,
—NFHIT Ay, IR PTIR R B p MR AL EAT B R, RS TR B
5 p SR A ny AT RER, BREERIDIR 102, BRI NSERER P Y
FA =

3. WAL EESR 1 iR it 58 R 40 S TR ahE T & vk, HAs 7
T, Fid IR 2 LGP 201, EATRTEES VATHERE 1 MY A, I
SEWRERAE, BWRAT S E 202;

L2002, NI RS VIHERIANTA Y, Bdhav 5&£4
RIR BT RAKUGHEAT I A, KPP AR BT A8 vie BRI A v K
BRH PR R e 2085 p A9 MR 6 KR8 R N modify action 77 SN AR AL v; BT
RIRHI PR IR A28 p BOBE AL KAE, WA — &A%, HTRT S v iR
PT /ovis ZIRER;

ZER 203, THERMEE MUKNE, BB ENSE NI modify
action FJEHE, M 201,



10

15

20

25

WO 2017/128112 PCT/CN2016/072353

4. QIRURIESKR 1 BTk R USRS amFEshVEvH ik, HAFMELE
T AP AT oA — M <packet, port X,

5. — MR & M MEHEmIESNEVTE RS, HEFMEAET, 65

R R VSR, F T TR a8 TR R sh fE R AT
% AE—ANEENTA, TR YEART RESV;

A DR SRR AR, - FRFTR T S A VAT E RS S ing
[, ARCERE, AFRE B AR E R E, HP R E R E P4
1 BIBE Z FA /N

6. UIAURIESK 5 ik R UM B H S mIESHETHE RS, HAFEE
T, TR SEE VIERERE I ng iR, FHFHFBURIBHEIE p, NATE
JRIGEAE p HERATLET K ng, HAUGETIR R IAEIE p BHEE B L3RBT B H,
H 5 FTIRYIGETT B no BEATREL, UFHAT TR SN shVERESR 5

FIWE SR, HTE RS ERER RG2S, Mg R ER/E, B,
AT REK ny B

REE 0 AR, TR iR S BIESE R G E AT IBIEIE N act, FATID
act A modify, WMEATIRIRIGETE p MEIE B KB, FATIA act & forward,
WA BE— B B0 5 ny, FRR TR R EE p WEIEELE TR 6, FHEHT
R JRIGEAE p SETRT & oy BT ORBE, Bk BRI, B2 TR B 1ESE
TP EIFI A

7. AR SK 5 Tk YR A i XM H G MRS B RS, HASIELE
T TR R R B S AT S B, T ER T RES
VAZEEERA 1WA, WEREE, & NRATEINE [k,

A IE AR, T Mrd W R g & V AR 1 ARy, BT A
v SEETHRIRIT RAKIRETI R ERIE, HPPrdRIARrS Ak vie AT
T R v RERHI BT IR HE p (5 6 Sk AR AE T R I modify action 877 A%
AL vi TR BR B B I [R G 08 p OB AR EE, MV IN—4A i, TR
MoV IERPTRT & v, RZIRA;

WHERL, HTHERINKE ML, PridtUE K8 s
modify action KR, ¥ AT U E R,

9



WO 2017/128112 PCT/CN2016/072353

8. AR SR 5 FriRk I E & X MG A A mIEHVETE RS, HA A
T, BAFTIRT S —<packet, port>Xf.

9, —MAFEIMAFENR 5-8 EE—TRLENEE.

10. — AR AR ZE K 1-4 £ — TR S A



WO 2017/128112 PCT/CN2016/072353

BB i

Fq F, |action Fy F; |action
001* 00** |Fwd 1 0010| 0000 | Fwd 2

kkx%| kx| Drop kxkxk | kkk% | Drop

#ﬁ%%!!

Fy F) Fs action
001*| 0010 | 0000 | Fwd 1, Fwd 2
001*| O0** | #*xx Fwd 1

k%% 1 0010 | 0000 Fwd 2

kkkk | kkkk | kkkok Drop
Bl 1-1
B
Fq Fy action
001* 00** |set_F,=0000
dokkk| kkkok Drop
AL
\lvf)&\ﬁ Kt
Fq Fy action F, F; | action
001* 0000 |set_F,=0000 0010| 00** | Fwd 1
dokokok| koK ok ok Drop *%%| k%%% | Drop
s ]
Fy F, F; | action

001* OO** % 3k %k %k Drop
*%xx | 0010 | 00** | Fwd 1

K&Kk | kookokok &k sk ok Drop

1-2

1/6



WO 2017/128112 PCT/CN2016/072353

N1 A2

Fq F, action F, F, action
0010| 00** | Count, Fwd 1] {001*| 000* | Set_F,=0010, Fwd 2

...................................................

| i
Fy Fs ~__action
0010| 000* | Count, Fwd 1, Set F,=0010, Fwd 2
EHERM
2-1
F1 2
Fq F, action Fy F, action
0010, Q0** Set_F2=OOQO, Fwd 1 001*| 000* | Set_F,=0010, Fwd 2
T e
Fy Fy action
0010| 000* | Set_F,=0000, Fwd 1, Set F;=0010, Fwd 2
A IFEHN
2-2
Fiu1 2
Fq F, action Fq F, action
0010| 00**| Set_F,=0000 001* | 000* | Set_F,=0010, Fwd 2
L OHRATRIE
Fi F, action
0010| 000* | Set F;=0000, Set F,=0010, Fwd 2
B IE RN
2-3

2/6



WO 2017/128112

Yy

' 5 {l

BahRa

HRFNE a

)

ekt sk

Lo

2 130 b

B IEEER

revasvevave

O

e (R, 0
= wmma

: conmeeedt  (FLHEE2 b

E e > (HiE }
% Hhr A .
: A i

@é

PCT/CN2016/072353

ik,

FR O

Modify F4

-
-
¢ -
/
\
N
[N
' ~
¢ ~
) ~a
‘ >
) ~ -
« ~
.
¢

Modify F3

3 Modify F, ——%l Fwd 2
,/’: |
//’ i
//’ ]
- |
- !
s )
% Modify Fy4 ———-)! Fwd 4

3/6




WO 2017/128112

PCT/CN2016/072353

N2

Modify F,

Fwd 2

_________

Modify F;

W V4

Modify F,

4/6




WO 2017/128112

FRYEAFE LR A B
N, TBEREEV

l

¥R — PRI =

ko, UK R IGHE B

|

BkoIINEIEE SV

}

TEVHEH —> Sk

k5 VA B] BN i
J=yi/ihuil

Mkt A, F3E—4
e E AR

5/6

PCT/CN2016/072353



WO 2017/128112 PCT/CN2016/072353

F: JLHR I, W E & Bk
v {H N: TR

EFI#E 1| FéV, P ERROLF» REV, > BRimO2
RRE I N E
AT ® ¢ — L ‘ @
k : (‘\h s oy " /ﬂ/"{il
. Mlé:'-““ 3 N \ - k’
- A k’

HEMS) | BRIBRO2 > F€Vy; ] BEED3 M Fé¢V,

Y i
BRI € F,é&V, [« HRiHOL|:

&7

6/6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/072353

A. CLASSIFICATION OF SUBJECT MATTER

HO4L 12/721 (2013.01) 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)

HO4AL

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

digraph, DAG, Hamilton, program, parallel

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

WPI, EPODOC, CNKI, CNPAT, IEEE: software defined network, act, SDN, flow table, data stream, data package, rule, action, node,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 105207912 A (JIANGSU FUTURE NETWORKS INNOVATION INSTITUTE), 1-10
30 December 2015 (30.12.2015), description, paragraph [0009]

A CN 104715019 A (TSINGHUA UNIVERSITY), 17 June 2015 (17.06.2015), the whole 1-10
document

A CN 104954271 A (INTERNATIONAL BUSINESS MACHINES CORPORATION), 30 1-10
September 2015 (30.09.2015), the whole document

A CN 105245400 A JIANGSU FUTURE NETWORKS INNOVATION INSTITUTE), 13 1-10
January 2016 (13.01.2016), the whole document

A US 2014177634 A1 (HUAWEI TECHNOLOGIES CO., LTD.), 26 June 2014 (26.06.2014), 1-10
the whole document

[ 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

21 March 2016 (21.03.2016)

Date of mailing of the international search report

12 April 2016 (12.04.2016)

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
MA, Chunli

Telephone No.: (86-10) 62413712

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




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2016/072353
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 105207912 A 30 December 2015 None

CN 104715019 A 17 June 2015 None

CN 104954271 A 30 September 2015 US 2015281127 Al 01 October 2015

CN 105245400 A 13 January 2016 None

US 2014177634 Al 26 June 2014 CN 103051629 A 17 April 2013
EP2765751 Al 13 August 2014
WO 2014101398 Al 03 July 2014
KR 20140111939 A 22 September 2014
JP 2015508622 A 19 March 2015
US 2016065468 A1 03 March 2016

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




[ P i & [ H 5
PCT/CN2016/072353

A. E/]/\ﬂé
HO4L 12/721(2013.01) 1

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

T 2R ) B AR BR S S0k (PR B 73 2R R GL A3 2K 5)
HO4L

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

WPI, EPODOC, CNKI, CNPAT, IEEE: Hffm X W4%, Wik, A, FdBM, MW, 301E, T8, W, ArE, )%
RN, PEESIREN, BEESTN, 4mfE, F3F4T, SDN, flow table, data stream, data package, rule, action, node,
digraph, DAG, Hamilton, program, parallel

C. AR
% Ry SR AF, LR, FEPMHRBE AEIR AR B R
A CN 105207912 A (JLIRE ARG AIEFILEE) 20164F 128 30H (2015 - 12 - 30) 1-10
PR 2510009] Bt
A CN 104715019 A (K2 20154 68 17H (2015 - 06 - 17) 1-10
'8
A CN 104954271 A (EFFENALEAT) 20154E 9H 30H (2015 - 09 - 30) 1-10
'8
A CN 105245400 A (JLIRE AR ML AIEFFLEE) 20165 15 13H (2016 - 01 - 13) 1-10
'8
A US 2014177634 Al (HUAWEI TECHNOLOGIES CO., LTD.) 20144E 68 26H (2014 - 06 - 1-10
26)
'8
[]aessor ek e i, TRBEER
* SR ERER
wpr WHABRBIAR SRR T IR — BRI SCfF «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
apr WEEXTLSEA T RA IRIREE DO, B RRE 73— S5 i FOMEIEA B fiE
(9 23 ETT 5 L o [RFC ARy PRI e 170 5 LA S0 G R opr BRRI, Gits A B SRR a e
iaaiN=ap) %%:.:ﬁ??kuﬁ&?k)\ﬁﬁﬁ ZHWEr, BEXRGEFHR
wgr WRIRATE. (EH. RREIHAT AT HSCH EETEJET@ ez
wpr AT ST R LR TR M S “© FREAIECH
Fovksr 2 SEFm 5 1 H 2 = P 2 5 1E 25 H A
20164F 3H 21H 20164F 47 12H
TSA/CNF 42 F RS 25 Mk ZRE R
HrAE A RILFAE E 5K 50iR = AUR (ISA/CN) oEH
Hh [ b R K 1A P L6 100088 -
fEESE (86-10) 62019451 % 515 (86-10) 62413712

% PCT/ISA/210 (Z5271) (2009%7H)



SR T
AT FBRERIEE PCT/CN2016,/072353
K2 3 B & SO Pl Rl 7l Pl
CN 105207912 A 20154 12H 30H T
----- CN 104715019 A 2015356)% 17H 36
----- CN """"i-(-)-4954271 A 2015ﬂf9ﬁ 30H US 2015281 127 Al 2015&10}% 1H
----- CN 105245400 A 2016351)% 13H 36
----- us -""5(-)1-4177634 Al 2014356)% 26 H CN 103051629 A 2013ﬂf4ﬁ 17H
EP 276H7H1 Al 20144 87 13H
WO 2014101398 Al 20144 7H 3H
KR 20140111939 A 20144 9H 22H
Jp 2015508622 A 20154 3H 19H
us 2016065468 Al 20164 3H 3H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




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

