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Abstract: Faced with the development of cloud computing technology and the increasing business needs, cloud-network
convergence has become the inevitable choice of network architecture reform. The era of cloud-network convergence
brought great challenges to the traditional network operation and maintenance, and the network needs to evolve to a
more intelligent and convenient mode. The intent-based networking(IBN), which is widely studied by the scholars, has
become the best choice to solve this problem. The development process, architecture and key steps of IBN were intro-
duced. Combined with the needs of operator’s services, the business scenario of cloud-network convergence was taken as
an example to analyze the implementation process of IBN for cloud-network convergence. It is expected to provide a
reference for the future practice of IBN and cloud-network convergence services.

Key words: intent-based networking, cloud-network convergence, multi-cloud connection

Wi BHA: 2021-07-06; f&EIBHA: 2021-08-15

HEWH: EFRESHAEITHE (No.2020YFB1806700); HE ¥ &M S £k H (No.2lHQBYYF0019-001); H [ HE {51
File BN I (No.T-2021-10)

Foundation Items: The National Key R&D Program of China (No.2020YFB1806700), Key R&D Program of State Assets Administra-
tion Committee of the State Council of China (No.21HQBYYF0019-001), Professional Ability Level Program of China Telecom Re-
search Institute (No.T-2021-10)



137 -

BIERl%¥ 2021 £% 8 Hf

jilll3

1 3l

HHT, BE S HEBRIIR AR, W55
SKINHAR QBRS04 2% BRI AR A, 5 IR R 5 o
RIS DLIRE R e 2= WG EEIET 28 Wt
B FEANMIERNERRE ), RS EN aF 64
G WHEGEAR S 2 PSS 5% . B
WRIBWTE AR, 20 PSR H 255, m
2B mA T EARTT =R TT 2= PRl E 2008 AR
AWK REIR G SR M 5t R ZS 11 7 SO0 P 28 422 L
TR AR, IUIRR SR WATI = MG %
SRR TT G AR BT AR 1) )i

AN 22T I3 Ik 45 75 SR FE
B PIR, ARG N T 7 N E &AM L 5e ik
an EA M TAE, Meay)RHEyaeE, %%
J8 R BRI 55 3 SR DY &% 15 TT S At 15 it 2 iy =)
WU PEAHI R TR, BT ST, B
(intent-based networking, IQN) #{HE H HAE Ay fiE
POIX— n) B AT % (U RPEIASF], IBN
70 E B RR A R L FE TR M 455,
it e P9 2 d 4R HH A 2015 4K 2 H ONF A
[]—%% 44 A Intent: don’t tell me what to do! tell me
what you want WFRAERZEH, HA g2 fEphk
W2, R AR e ] U e A A Bk
o BRI B I, DA k9 2% U ER 1) 7 5C
1817, 2017 ¥, Gartner RATHR A5 H 2T 2 &1
90 5% DAy P09 2 BE At ROt 4 A1 A i R 0D PR, 0 R
Ty SEH . BERRUE, Rt T My
W2 (1T i, B g o] PR & . IbAh,
BRHE (ESG:  Inl kT~ B 11 9 23 0 3k 11 R 45 )
R A 25 RS T R TR R 28 (1) 0 S, R 2% T RA AT
DAFH 157 B 0 1 5 R AR 58 eI A GREED,
BHY DNA I H b — 300 T T 2 B M 4% 1)
VI, T ARV A B AR g 2 M % ) K
B AN BT 22 A R B S A AR . 534k, A
FREA A T-HilE IBN WA CHRUE, JF40

IBN (115 X, IETF {E RFC7575 T4 & B e Xk« —
P SRAZ HE M S IR0 2 IR E o
SRR I R 2% H AT FIE R, (R,
BHEEAFIH O AT RE T 2850, ONAP FFi4l
ZU0] B 9 2% 1738 43 DR L4 HEAT T JT R FH K
W, FEEAT T AEE SR . i R R S
LMK ) E A ESRCE, WS T
LR 2 8 BRI S 28k, $8TF T8 B ) TAERCE .

W B D 28 L5 T BA TR R 2 4 ol s A N 2
ZIAMESG G AT I SE I, 30 I8 14K R4
ARSI 55 T 55 1] 19 24 S0 (1) 3 B0 4% 1
J HAR A S A1 52 2 1) S A PR 58 19 30 78 1t 1Y
PEBL S ICE o AN, 7 SR St (1 Je R
AT VIR IR R 2 AT, 552 P S Ak 55 I I R i gk
ATEE, PRUEMIZ 25 I PERE K S5 sk —
o AERLKE BRI 2 W il AR, BT R Y
A S RIEFE T . Rk, AL Ms
HDERILE75 - {0 PRS- AR /S LIV
WA 265 1) 2 X il B 3 S RO S T JEAT T 0 T RR 2R
AT A A K ) 5% (1) A R B LA

2 BEEMBRAFIXELSR

BRI R 2k 3 R A
FEgiHEZ OX R FEHEMMEE .
BREZEAN 4 DRtisfb R, R,
By BAERIR, MG SR RCE R RS
SRS KL LI BN IR BERE. ETE
FE I RE LT A P 28 A AR 1] 1 B s

FEREIE M 28, S REMSIRIBUT - BT d H 11
W2tk (R, R TR s e vl I 4 5
W AR Bl T A 0% PO DR 28 6 USROS [ P R AT
T RLIGUE PSS A RSP R b AT . b4,
AGUE B I MR RRSAE S # R =
FEAT ARG SE L, JRR S R B . iR R
FE R A i R, BERE RIS AR T 5 A
KBV



+ 138«

(1) FAHIZRE

AR 2 A B R 25 3K B SR TE
R, AR TS B RE . EEERE
VA28 (A% oIS, I 238 £ LA AS A o Jo 39 o 44
R BRI . H B IRIE I AT IR
Z, K B RE S BN, sheH

(RIS A N BE A OC GUT BT NS o SR P s
R AT BRI AN 732K, BRI RS,
FBANTF & ER I

(2) B e T 2 SR 56

R I YR 2% N AZIE BB FCIR 2R IR S
W1, JFBCA TR W SE L. SR 28 A5 S B AT
JUII, TSR 0 2% M BEAT B B . BEE Y
o DAL, A SRR R A 10 PN A LR i R 5
IR L T RE A DA FF I (1 190 2% I B SFEmes - BJ)
BRI R, b, FE AR R A R
T R R R (R SUBEE AR 2
DR FH P R A R B SRAE AT 2 B 2% LA &5
FARTE S, iy 75 E SEAR B, A BEL s
SE MR R AN 7 i, W DUAS B N A e CAD
QT B AR T ALEE (NLP) MIJES R, K
& AT Sl B BEB 1 0 H7 45 RO RS R 2 5%

AT RAIE P IR RSBl IR R
LRIABAT N2 A, IR TG B S BEAT T AT P
iIE . SRMS B IE 2 IBN i — 7 L E D IR,
KAF IBN WRGEREE, 6/ &R BLE
AN W 25 TR I8 AT KRS O 1 6 M AR B
TS B o

(3) BEM T RESHAT

TEM 48 MG AT IRAE L IS, IBN 2985 4% 5
W 1 b e 0 0 2 IR SRR A, R R
7, M RBP4 AT A SR, DO —
AN o s A T R R B SR 30 40 A 24 R I 2 i
(R4 . AL I ERET T, 2% S ) LAY
FHEEA IC B 519 B % IR & S, FE R
B

(4) IS R

FE S T R BISEBR A5, T ZEX 4 TRtk
AME B AT SE RS, B ORI (1 S ELAFA F P
BB, thah, R IRRS AW,
PAT Z W GRS I8 AT R P g I g R4 ]
REAPAEA B, B IR 4% 75 ZEAR 4R 10T B 04 2 1R
A% DL BRI R IR ) 46 R A SR 19 Bl kAT i 4R
5 EE, CRAF M 4 iR 202 P s . e R
SR AL B R T, Sk R AT B R R i
FRIFA AL FE— K, 1772 11 B 9 28 P EA v AN
AE AT BT, ARSI P R T K

(5) 7 S4B St

Bt JEEE 1) 6% A AN ST 30 [ 3 O 20 7 1) 2
5, BEESEIUHR AT E, RESMTER
BRI AR Ak B B R AR LR . I T R B SE BRI
ZE S, RN 4 (PR AR AT 52 N M 7
SR, R SN IR SEELATA FH P R R IR TU

3 REEMFZEI MRS K

= MR I 55 R 55 B ) BRI T R L MR
WM mEARSERERRE S, HEDRSEN =
B AP At 1 2 Aol 55 5L 55 e ik
5b, mMELE RS RE NPT LU AL A SRR Y
(K= M g5 A Er s TSI ) AN AT R 2 X i
NI S M R RSS REI4T: Al
Nab TN SRS Y DRV S: i wal 1h]
LW, Bt A BN BRI ELIAE ST (K 2 R
BT R EMM M iR G I a8 & 2 M=



*+ 139 -

BIERl%¥ 2021 £% 8 Hf

77 i IR G5 B8 T AT N 7 %

FLIE | IR AR HE, 2 1) HLIRE A
RRI—KEE 1. FE, BEHEME T2 5
BT R H 28R, WFIT 2% W 2 2 AR G
M5 IS AR R, Rk, AT 2 M il
GG R T M E = IS A6, 5
Tt 3T i 9 8% (1) 2 T 75 M 45 502 B
31 BM-EME=EE

BENZ R EEEEKITTEER &
L, TS = AR Z B LK/
N2 (2R, REEB AMEF, Eal
U5 5 =0 2 B ROARUEAL S B2, T SE 2 =
e AL 551 B Bl PR T i

M E A TS SEEUT EE 2 BR,
BT B iz LM, KA MPLS 5% SRv6-TE
T, NEFPREZS . 224, XRER P
B S B o B A UK
ANz BB IDC/DC 3. BE R K&
OB, SILLL RS Hbr.

o RIGHN: SCRPR N2 RN T2,

WAL B TR O R A TR
o PRIEME ST MAYIEE: WKBEAZ A, B
62 7B N 2 ) EL3E (R s 45 T3,
DA A3 gty 58 PR A5 e D)
o —uhARS: G110, WL
o HAIHE: BT A BHIIIE W CGW L W

B (IPRANSDGLTEHIK  EIBCE TR, b
MO AR 2 AN, B Al ik
99.99%.
o At ARl TR PR E A
BT B R MPLS $iAR 224 b S AN )
(- 9ap
o INREZE A s AR I ) KB Pl 45
i, B RERAG, A TH 2 = L OIS
I REBESK . JF Bl LR 2 = N 1) 75
SR 5 BT 34 B S ARG B 4iE 7 o 22 S Ak )
R %5 .
32 ETHEMENS = EBISLH

R 1) 28 P b 45 8 R AN 1 Bl A PR 42
IRE R, B B W 2 2 B 45 5 B RS 1) 465 A 45
Ho AT LLSE RO PR R ) 2 T 1 B s A,
DA SCIEAT M 55 0 268 TR 28 TRD B I ] S 0 P A Bt
AT RAT 9 N AR, I HAROHE iy W9 2% 1R 300
ALV EMZ 2 BN 5oE, S HTEET
BE IR 25 10 2 X 2 = BLIBME 45 (R S It 7, S
M7 ZE W 3 .

FEZS S S R R

(D FERIZREL

FTE M R T R IR S5 R AH

IS P IR 55 o i O B A R A N Y (FE R L 3 5t
B DL P A B SN SR, W 3R
SIS A K3 2 W A U5

GiHE 0

1
B e

— A%k

K2 =LMEnhpolkss sl %



’f{" 1=,

- 140 -

[ IR

FFHLAPI ]<;:;>[ JEMAPL)| 3

------ -z [ HIPE

—>ABLL

K3 ETREEMKN L M2 = P55 S 5

) AR, JF HA SR FREE ) Se i D, B
HRBHGRIE % I F R, K2 - # Kk T A
SRV AR FH N 4501 25 280 Cf iR
FH P IR SR AR AT T LAAS B H - R AT B L =
R s REANMMZ ZHRE, B0
XU V7 A, 28 PR BRI D IR kAT
IERAVERAIE, % N R IR Z B2 SR
AFFEESR, SREMENERAE S, 5&F
W00, HREEMWRIERZR, FT
T R S IR .

(2) TSI A B S IE

0 T i I 4 1 A PR 2 2 LT T Rl 2%
TR B A FARI M S L E S8, W5 TR 2
P 28 25 Cln 4 364 3 1. TP Hudik),
W25 R 730 (i1 MV/SRv6), MR (fnimy
By NIE R85, KX Lefimbafs BT 5 K
BRI T MR SHAT. AL, BB RIS
HOHATIATVERAIE, WA BEI L 2% 7K

(3) BEN FREPIT

BIREGE T HE NG RPREE R, &bl
e FH SRv6 H A A2 (5 DA 248 L B S 50K
REW PE, %% 204 M 44 845 B N4k % SRv6
o, JRREIRCOCE K, TEIROCA S R
AT FH P 3 S S I AT R B

(4) =IEAL 5%

RGUAT L5 B SE RAE S 7007, AN

RS DA P S TR . RIS AT
W6 o P AT I IR 45 2 TR UGG, A R RRIA
B IR 55 e R oK, R GUHT SN AT IR
BN AR, RGO RS R AR
ARBEATTUIN, W U 5 1) R 4IRS 2 1 RE R IA
BIEESR, Bl R AL H ™ R I S 1~ A 4hAT
I 51 MR R BB A2

(5) GRS

ARGEENWEMBCRSE R, 2=
BBV S5 1 R R AT R O ) B JR s, REenl
LUHRHE P 283 A7 1R 45 R BEA T SR 1K) P 5 R s
LSS AR R JE I R W AR (K P34 B
i, DRBE P IR RE S IE A 5

4 LERIE

Bl B R 2% 1)) 2 TS, BE R R 2% AN
Nt N ARER M R e E . B R4 T LU
Pt P T A 48y T 3 ] USRI RO P8 0 5
I FURT EASE B F P R B I P 2% PR, 5
I PR P R IR RAT, W] AR R AR OR R 2%
¥ 2 Mk 55 12 5 RT3 A S R ) 1) . A
SR T BRI 2% (AR AT LGV R IR LA
TG IR S —— T M 2w RIS
B, T B R 2% 1) 2 W R 5 3 S5 N AT T
WL, A B ARK 2= W Rl 5 5 SR o s S R
JEATE M SR



- 141 -

BIERl%¥ 2021 £% 8 Hf

Sk

(1]

[2]

[3]

(4]

[3]
(6]

[7]

[8]

ELKHATIB Y, COULSON G, TYSON G. Charting an intent
driven network[C]//Proceedings of 2017 13th International
Conference on Network and Service Management (CNSM).
Tokyo: IEEE Press, 2017

KANG J M, LEE J, NAGENDRA V, et al. LMS: label man-
agement service for intent-driven  cloud
ment[C]//Proceedings of 2017 IFIP/IEEE Symposium on Inte-
grated Network and Service Management (IM). Piscataway:
IEEE Press, 2017: 177-185.

ZHANG H D, WANG Y, QI X T, et al. Demo abstract: an intent
solver for enabling intent-based SDN[C]//Proceedings of 2017
IEEE Conference on Computer Communications Workshops
(INFOCOM WKSHPS). USA: IEEE Press, 2017: 968-969.
SAHA B K, TANDUR D, HAAB L, et al. Intent-based net-
works: an industrial perspective[C]//Proceedings of the 1st In-

manage-

ternational Workshop on Future Industrial Communication
Networks. New York: ACM Press, 2018: 35-40.

LALIBERTE B. Towards the intent based networking[R]. 2018.
LENROW D. Intent: don’t tell me what to do! tell me what you
want[EB]. 2015.

RFC. Autonomic networking: definitions and design goals[R].
2015.

TKEE. TR AELIBE I R B B R £ T 5T SR BRT). WA AR
22,2019, 35(12): 43-48.

ZHANG X. Research and application of the IBN for the next
generation Internet[J]. Telecommunications Science, 2019,

—

35(12): 43-48.

TSUZAKI Y, OKABE Y. Reactive configuration updating for
Intent-Based Networking[C]//Proceeding of 2017 International
Conference on Information Networking (ICOIN). Piscataway:
IEEE Press, 2017: 97-102.

PRAKASH C, LEE J, TURNER Y, et al. Pga: using graphs to
express and automatically reconcile network pdic[J]. ACM
SIGCOMM Computer Communication Review, 2015, 45(4):
29-42.

LIY H, YIN X, WANG Z L, et al. A survey on network verifi-
cation and testing with formal methods: approaches and chal-
lenges[J]. IEEE Communications Surveys & Tutorials, 2019,
21(1): 940-969.

[12] #tess, )75, B4, S T EE MK PTTLLe ).

BAEAAIR, 2020, 31(8): 296-309

LIF L, FAN G Y, WANG X W, et al. State-of-the-art survey of
intent-based networking[J]. Journal of Software, 2020, 31(8):
296-309.

[HEZE ]

KE (1994- ) , &, FEEFRDERL
FIFIT R LRI, EEREGTTT I A Ak %
L AN IV AT N



	15-21207- k.pdf

