SON/NFVIALE#ESFIEIERS

SD-WAN £k ARSI %
(2020 ££)

SDN/NFV/AI #REES =V HHE RS
2020 £ 12 A



B AL = 8E

ARG EBRKET SON/NFV =B B, g fy.,
R, BABANARCTAERARGREXFREAR, M
VEBA “kUR: SDN/NFV =W BxB” . R ERFH, &A% E



95 AL

BLHE B AL

G RERSSERER R

b EREEIA R E

b E i 5 R B A IR E

o 7R B A e 1% B R PR A
TR ERABER R A IR E
A BEARA R F]

b E TR RAT A A PR F
RAEEMFE (3 ARAF
b E AR PR B A IR ]
FE A BARIE AR

B 5%%E 2L

F 6 A AR R F
EREFEEREA R
Lig R BB AR A F

T (Fortinet)

i G AR A TR ]
A W 438 5 B IR A F]
RN E W= BB B AR A F

W 8 B B A PR F]
RERBE K G E R A EH

Z LB WAHE R AR KA F
FE=ZHEAFRA

RN T HEAFREEAFTIRA G
SN E T WA R E

[ 2 =it & AR A F

M)l 3 F W & FH5F R 2 F

V& K B AE B R A R A E]

W T LB 215 R A A R A F
EA—ERBREARERA
RN AR R E

A e & & H G A R E
WA (L) IR E
R Er i &l N



W5 EH
B

FPEESEAGH A: BEE., KEM. xIK, xR, TR R

FLOERE. ENE
FEEFEAFRAT: L. REE
FESNBEEERAFRAG: 8. SHE. BFE
I EE R IR A IR A B, TEE
TREHBEEOBRGERAG: TR, ERK
EHBERARAG: BEEE, RH
FEIFRITRAGARAE: ®F. =M
ZREERE (LFE) ARAGE: B, TKiE
FEARMFRERGAERAE: KF
FELHAAAEARRAG: LEF. £E
FEERBERERAT: HO X, BE®R
IEREFEREARANE: /R, HEA
TEEENERNBEARANG: Kai

T (Fortinet) : £ %
TEFZRERBAERAE: NE
FAWERBEHATRANE, ERH. E%
KIEW =B AR AF: KRA, XHE
WERERBARNE: Wik, A0
RERBERGERAT: Eit
%?MEﬂﬂf SERAFRAT: 3%

ME =B AHRAF: BESF. B
mWW%ﬁ%&%&ﬁﬁW@?.%ﬁwmm%ZMW)
JNTEHETHEAERANT: FrRE
B it ERRAT: R, £1F
s W% REFRAE: HTE
KB EHERMARNE: Z b4
BT ABRELEERFTAERAT: thirwm. &
tEA—ERGBEREARR AT THRE. B
BYIEMBEERAT: Ehh, TXX
AEREERARGARAG: hER, TXF
WA (7D FIRAE: =%, TH
ARG AERAG: BHE, X5



it

Al

R B F A AEATK SD-WAN F= b A A5 & B An o= b iy By a2 b,
B3 T B B SD-WAN B A K B BAR S H, a4 T & E SD-WAN &
wE 2 A, A% [E SD-WAN & B AL X Fu LA B SD-WAN = b 42 f 45 5 An &
=

KOEHBREEGHAANER, E—FENAT SD-WAN WK EH
EfARHBEY, TEAELRBEN A, SD-WAN £ X, &KL R &
AR kAT FE, FAF SD-WAN 7= b & & e AR 542 L 7. A8
KABNAM, AP HEEXBACHTT oM. F_ELENGH
E N SD-WAN S s K B A%, I R#ATHN, EAERT HAHF
AHHAREAEAERENL. =%, UHARATN, TENE
#WE SD-WAN X 5 fl . @ RKBEARZMREHE 7 AR OB AL B
FWE, REMEH T SD-WAN 10 A EATWEHEFR, BFF
FIRNAGEER. BArAFTE, BARE. RAZEE. FLEF, I
21 A28 4 w0 & PR B SD-WAN K R HIAE X BUK, B4 4 3k 5 B B Bk
REBERE. =WMEsRHEELEL. FxF, NEN SD-WAN 41k
7 T 4 B AR [E] A SD-WAN 4 b 3% 3 o [F 7 /M4 A 2R 4T SD-WAN 4
W & B E B R B 1] R R T AT B U



— . SDWAN & B i Efm AR AL B 1
(—) SD-WAN & BIRFN AT o 1
(2) SD-WAN HIE X e e 3

1. SD-WAN T3 TM . ..o 4
2. SD-WAN BREEMME .. 7
(=) AERSD-WAN & B AR . 9
() S SD-WAN & BEN KRB E. . 12
1. SD-WAN BB BT . 12
2. B BN . 23
3. A 2 25
4. TR R . o 26

—. BN SD-WAN X BA5#H: WmhRXERELHKERLEZE, FELLHFN

B 29
(—) B SD-WAN & BRI, ... 29
(=) E A SD-WAN BB B TR 38, ... 30
(=) Bl A SD-WAN A A . o 32
() SD-WAN Ready MR MER ..o 34
(%) SD-WAN R TFMVE DL ..o 36

=. SD-WAN B ANA: HENRBEFEA. 2RANEERES . ZOFE AR 36
(—) BB SD-WAN B R BE ] AL ... . 36
(=) SD-WAN 2 BRF AL ... 38
(=) SD-WAN OB ARAEAE ..o 42

L. B E, BEMBEFE. ... 42

2. SRVE (R &t gl, BRREM ... 43

3. CATHMER, BAEHFSEAEL. ... 45

4. SLA RERE, FEBBEERS ... 46

5. HABAREHTREIREEES. ... 47

6. SERER RS 49

7. SMBANG—FE, AFPHEMETE.. ... 51

() SD-WAN E I ARERE I .o 52
W, AT R AT RN A F R AR AR 55

(—) ATV R FEREER. . . 55



1 BT ER R EREER . .o 55
2 eIV EA R FERIER . ..o 58
3 BRRAT W AR N IR RER ..o 63
4 FEAVHEARAFERIER . ..o 65
5 ETATYEAE N AEREER ... 67
6 HEATWHBATRFEREZER . ..o 69
7 T A AEREER . ..o 70
8 BRFERAMATRKEER . ... 73
9. B BB R FEREZER . ..o 74
10. RBATW BB RFERRER . ..o 76
BRI . 78
BEEN: HENSD-WAN K BEIEFAIAE ... 79
A TN E. 79

RO A EEWV ST, 79
BEAEMY S SRE M. 80
BBEERBEERA. o 81
SD-WAN B A1l F Z&ERBE ..o 82
RE: 2/HAFESD-WAN ARELE. ... 84
AR A 7E B & B SD-WAN AL E Fr bk, ... 84

E A E AR KR SD-WAN A KBRS R, ... ... 86

BB 90



L2 72 272 R 22 W 72 (O 22 W 22 (O 27 S 2 7 72 27 S 22 72 (O 22 2 (O 27 S 2 O 27 S 72 N 7 2

M A

1 Forecast SD-WAN 5 EME o M4 RN A BAESE ... ... ... 5
2 SD-WAN B B R A &S T 10
3 SD-WAN R TAEA FE R B . oot e 12
4 SD-WAN B9 E AR A 32
S R O 7 S 35
6 SD-WAN A IRE AR ZEA ..o 41
T SD-WAN R FUARE o 54
8 BLEATW SD-WAN R A EEB 1. ... 57
9 B EATY SD-WAN B A EEBI 2. . o 58
10 2@ T SD-WAN SR T EZF 1. ..o 62
11 AT SD-WAN MR FRZER 2. ..o 63
12 BEJEATIL SD-WAN MR T EZH. ... 65
13 ZEATW SD-WAN MR FEEZRF 1. .o 66
14 %mk SD-WAN MR ARG 2. 67
15 EITATIL SD-WAN SRR FEZB. ... 69
16 ZEATW SD-WAN R T EEB]. ... 70
18 T3 SD-WAN AR R FZEF 1. ..o 72
18 Th#3% SD-WAN AR F R EF 2. ..o 73
19 BJFFESD-WAN SRR T EEZB. ... 74
20 A EERSD-WAN MU A B EB. .. 76
21 ZAATA SD-WAN B B . . 7
22 SD-WAN BT A AAERTIE] ... 78



SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

—. SD-WAN X RE=MMEIkiEaE
(—) SD-WAN X E 3R3h A

it Y 20 48], SDN #E & & AR/VR 3= T W& H, 1%
M ICT U A B, AN AR G W% 77 5 g Mg
A WAN 737, 2 A T SD-WAN >%  RHEE ik, MM,
LR, BEMY ITEER  WUNBEREEZ 7|, BEE
W, ELNA. AEESTEH W

KA NI &R

& 58 77 2 e 6 9] L

® 1 5 EHE ey e A
AWEFR

4 P 4 2R M
HE H A K

WEHIZEREER

IR A
(&

=% LR,

MPLS fR %1, WRIEFEAEHMEAMEFHFNENL S, —&F
% 30-90 KAf [ mFhEHME, FEH P FOM
ERERREFNTE (WEmEE 5 WM
ga) NeExEX, EFZHITFF,

X E S FER T, SMEN ZRPS LR,
WG E T E (Bhas, AERIE. S ENAL.
REN., BRKEE) FABERTHELGREF A, 5
H, A& &FEAREL 3 4 [ L 24T P4 R
5=

P HTHREE TR, BEXY 2 FULELE, X
RA&BR&EEX, BEWFEYh fHHE, &%
BRFERHEAALTZREX, PREABFRRE. £
GE %5 WLS WHE AR, AP LFETIIAE S
b BE 1 BAR 5% A o

Baidd Ex, —HERTEZRAFAR (&) ULWE

1



L HFF BT A

ZeHeNmERE
B

0>

BRI E AL
= | T % AR

Aol 3 7 3 B B 4 A
AR

B R A E v 2
TEREHEZ 2

# AP % WA R ——SD-
B 7 I St
—EHl BAER AR, RIEL

WAN 7 35 T 4,

RAEBFE. BERZMEFENTHEENTA TN
PR ERERME, XAV E, BEZXFERS
HEZEWN. BIEZ—ZMFHE, FEL2HLXS
H@#%., xFHARARE. LAREK, FHITEEFE,
Xl # T R E A R .
TR BWEHE, LWV EELAELHRXE Internet H
b0, MFEMZERENHE, REMF L XHAZ
M BEFESSR. HEASE L, THEEH S AL
T 3 P B TP A
RN E T EEWNEMNE HREREZEHEE, T
BRERWHERENARM, TikMEREELRL
FAPR AT, REMEENS TR, Ea bk %
TR EENE, MARGHNRERMERS, GFTERN
BHBE, I FEELZHRLANERMLER
5
ok A H X BB EEERRARK, KHLE
MBEBTZEFRBENEE GRS, IRBT
Internet, TLEMRYE B & FREBEW L H .
FRMNBEERHNTERANBELTFE: HEEME
B, HEHEK, FROETFAE. TLFRAFF
A, BEBRFNHEZ BAHELRELN. 22K
TEREN g, MV FE-—HEFTEZE, ENK
ER-0-CE AT v

BERE: FEELEAGHAIR

FRE., RIZERE, HNUE
180 & R AR AL S0 77 BT i B

[ 72 o



SDN/NFV 7= 8% B

(=) SD-WAN &9 3L

SD-WAN 23k A 5 7= Ik & &

SD-WAN = Bt 2 X T 8. ¥
(Software Defined Wide Area
Network) BHZE 5, & K HILE A
NE R 2014 £ 9 AAX R &
network computing #J X &, (€
EFF B SD-WAN #EAKRIET EF
H I Hybrid WAN, FZE Ak
7 Internet BBk A F&E .
MPLS VPN ¥4 & 5% . W F %
5] B, 5 E R, £ 2014 45 % [F]
ONUG (TF P4 H P &) B9
EE, RESVRA P ERRET
SD-WAN &y 5z il 5 3K

it R AEATEAR, —
H B A SD-WAN B9 & X, 4+ 7 = 4%
SR XA XX

IR X HY SD-WAN: F| A g #RaY
BRERAREEG WM RIREE
AL A SRR L 5 X B BE
HEPOEIK, ZREEKIIMLS
v .

I~ X B9 SD-WAN: E N T —Fh

R EENHAFE, e
SRR (EZEEFE SDN. NFV,
MR EHESIRNF) BB 8
P24, AU ERIEER
IR E AR ERR . T EM N
B RERE, SREHEFZH
L& ARSS, MR 249 I T (L7t
REFHRIBE .

SIRFAMBH 1T AR S
B Gartner £ 2017 8y
4+ BH A SD-WAN B9 4 A4 &

XRORAHREN: RES
REG BHAEEENRERT
Z, BomXFURE S SHE
o AL B0 E I BTG4 305 £ A
FREm LS s (@4 MPLS,
Internet, 4G/LTE %%) .

TR, REX
BNMAEE: RELVH 5NN
Rk, BEREERZHAEE
wiE#AZ, #—F WA, SD-WAN
B % B SR S A AR B M 42 8 S LA



KL A% S R e, T AT A
G BIRA S (iR B
IP 4 Bk M & L 3 B i R
B

=l WAN EIR A 55 13 5 )
BER, XFFmIEES]: SD-WAN
AU A, KK AT '
B,WRE. URAKEEEME K
R, FAUXREEmINE, B
EFELTRF R FRREM
WET A FEQTE B b S B
AAT. MEBTRES BN ZAEET
AV %37 8 sk DL A e, BT LL
GEREE S AE & VN R =N
®A. BK.

Y VPN AR HAthiE{E N 55
BRES : SD-WAN 2A 77 G 4% 17 (it 22 4

1. SD-WAN 7 3% #im

Wifetr, MARGRZEFHELE
AR E R, T E B R4
EmEEmmeEs, £0& 128
L. B BT AR BBy SD-WAN 77 Z 48 X
F 256 (LAnsF. 77 F LN ZREH
XFLI SRR 558, W)
BF®. AEHE, HECE
wl. R K. BT X
%,

SD-WAN 1 4 7 — R~ 35
BEANSGERATE, —£@ETVE
BN EReREREES
Pl B e, #%FE LI WGE—
VA E S Eh, A E I
Pl hae, AW TEANIHE
o IR Y 48
R R, WA ET 1P,
2EREL TR 2T EK,

—REHE

¥ B 15 5 0 o B o P 4542
AR 55 ok e TG vk s R LR Tk
WK, A H R SaaS M LK

% ~AR A= E B L A
M, A3k 65%H7 W & B M E
Z = 4 SD-WAN, A% 5-10 4



SDN/NFV 7=\ Bk 81

P O5%HY P 4 4% (i B A1 4 48 (1%
R 4o SD-WAN B4 i A 01 % 38 & 3K
T, AT REAFER,
LW B, SD-WAN AR % 45 38 Fl 1y
APT 1, RERMERE =F
HRE, AWM RE S, XE
& 5L W 4 77 22 An SDN 1 T i B 2
ol

SD-WAN 2K AR 5= L & B

W AE Forecast % it, £ 453

2|3 15 4 F %~ (MPLS =X Internet

BAE) , RXESHKMTH

T, EEHERKELAANT

SD-WAN, J+ HILM & &R &%

H— A&, T SD-WAN FRIT S 3544
EZRARIBL GELTED .

Forecast: Enterprise Network Connectivity

Growth Trends, Worldwide, 2018-2023

| Five-Year Market Growth = -§1.7 Billion (CAGR: -0.2%) |

SD-WAN Managed
Services

60%

TAM CAGR
-y
]
b=

Cloud Connect
Ethernet WAN

N
<
®

Optical Services

Internet

o
=X

E-23

u° .
0

» Point-to-Point*
Traditional Managed

Services

)
=]
=

IP MPLS

$60

2023 TAM (Billions of Dollars)

riner (September 2019)

®Fch
2L o

BERK: FEELRAGHAR

Kl 1 Forecast SD-WAN 5 H fhf& 4t M & 77 £ 04 X J& #4

Gartner. IDC % IT #% 5
B HLA A B A X SD-WAN B9 &
BHRWAE . SD-WAN 3 EERS
MR R METHIAEK RIRA 5
Z—, JLEAIFAZ SD-WAN EFitis

FER) &R A XIS H M AR DT E

R AE IDC Tt 2020-2024 4
SD-WAN #£& MR % 7 37 & Bk A\
4 105 12.% 7T, 2024 F 3K
E 4 2019-2024 FHE A FHK
EH A%, AFRERFGFREH
RETRHEXHNERSFK—E



b JEARAE T 7 A e £ R AL,
it 2024 F x4 8410 % T3,
A AFHKEN43.6%. HIXE
FILMZ, 7L T FINEY SD-WAN
TR T & Bt R 2020 4
W E B K 121.8%. Tt
W, FRMEMNBXAESLE -
2020 F Ry K £ ([F H 87.8%),
HRZTAMKXE 2019 FHEK
86. 4% ,2020 &t & ¥ & 2019 F
® 1K 82. 7%

£k SD-WAN Efti&Mehiz
HERFERLSEKABIIES
RO7SE . SD-WAN &l 1% #i 7 37 &
M 2019 48 2] 2024 49 TN EA Y,
EAHFEHKEN19.T%., LEM
Sk R SD-WAN FH A% i iy A X
B, 2019 £ 5 exkwHit
54. 8% I A, IDC [ 2 Tl L
%, EMEA, APJ Fadr T 2 9 £2 )
HAWMAEeFHKELHA
16.4%, 21%, 26.4%% 25%,
BRI E Al he R e A A
7EFRERFA WAN 4L 75 E B9 AL
BESHA, SUkRER, LL SD-

WAN J9#Z0 R0 1)l 22 B IE 72 3R 35
M. 2017 £ BAALL6. 1 2% TT
Wi Viptela, VMware DL 4.5 12
=TT VeloCloud # A SD-
WAN 7 377, F %04 SD-WAN 4%
RaFEH, T, FLLeT
& PaloAlto LL 4.2 2% 4 4k)g
7 5—XKEE SD-WAN €A F
GloudGenix( + Z % 7% SD-WAN =
LS o HMAH A E BT
SGAFERERELHT EFE
SD-WAN 7= &, B AAT LHAE,

R HE Gartner Filfk, A[ELE
A h ERZE SD-WAN AY LE 5148 A
2019 £EHY 30%IRFAZE 2023 LEHY
90% . Xttbdr[E 5 E[E SD-WAN

Pl &R, H[E SD-WAN 1Tl
AIEEE -4 F, £ETHZ
AT BRATI. Al A F EAT.
ERNBINRL TR AT
B, HEIEA T SD-WAN 2.0 (&
BT I en-F &5 & W UNF 21
LI, UK B4 Underlay %
MPLS %¢ o gB) ‘ig b F M BX, T
o 5] = Ak 2020 4 A RIFI2F A\ SD-

6



SDN/NFV 7= 8% B

WAN 2.0 fhE, 2021 82 kA
¢ [E SD-WAN ZH#Kuf &, (58
SD-WAN THiZ1Ri=E % F&, SD-WAN /=

2. SD-WAN ¥k 23 {E

SD-WAN £ 3 57 %
mAREMNRERENFREIE
FHE, MEARMESNEZRZEM
HWEBNEEEX.

EIEHFHEMZ BB
ZuHA, HERDT KA REDN
B R kg, KA R ERAR BTN
2yt B R R LA,

SD-WAN 1 J9 1 iz o 4% 18 A
FR, XFEHERET 6 E R
Eh TR R R BEEAFF 6 5
A, REFT
RF, RFET#HEEDRE]
W EELE. NARE, L
HiEmREL R RHEriE. A
EREMNEROEHEEZIET
s SR .

18-

EEAERMENELT,
g A A fF B R E I %
MR, —EEREEENHRE
TAE Ao, BiE A IR T T
wREENSNFA B A EH 0A

FRGMA; —REEHEARS
NE B R ERAAM WAL,
FHERTEATEAKRRESF
2k, IAERARRRE; =
RIZEE L BT 4 W %%
k7], AFERTHS. R,
AT, IT. A, REMATSF
ATy 4k X BBAT AV 4R R
HENNMANGEEMR ZHEE, A
FEERAMBREHEE BT,
FEZTAETHEHEXT, XEHREK
BRI R EZNRINE,
HEAI T RELZLTE,
BEZaTodsiz 2o RE5mE
Proe eV RE 77, BEAEIRE R AL
FEHTARATNME .

SD-WAN 7 JEH M 4 1& 0T
T E WG LR %k, #iT



SDN/NFV DA B #% B i 2 7 86 Ja H
5 An S Bl 42 X
EREERET LWL RY, [F
Bt il S HEE D X/ TR AN
BT sH T HE, 4
W5 ET R ATk AR
FeSmEeE, EEANT L
B A A B R YME AR R OB
HERE I AL, DL R KRR &
YR P K

\N.\ m

/)1

S8 SD-WAN Bk
Fi. BB FHLRIIMEE
A. =MELE, 56 EFXEHEE

{5 BRI A EEEM AT,

T RE 7=k & R W BT R k. SD-WAN
TR R LB AR B E N
ZEFRBLMN. MMEE%, 2
56 M= MR & TET 18/ % ith SE
TER— D EEFIZR.

P HFUER LR RR T
HeaWEEZE, ITHLFH
REARNZ2TFER, “AH
M7 CERIE 0 A B AL 88 Z 18] A
MR E D B 9 R B

ML E; Bk L e A0k
FRGMRE, ULHERRF,
“BNE” FIHERTFH R
GO 5 Ak W 4 Fn L R A
EEBMzZ b, 5 RNEMEE
WARY B, FERFPNLFA
EEEH, PHASHRIPHE
wEK, LEEHR. RE. K
A, TEA#HE. melseem
ZEEBEMNITRRAELLRS
= MERE AR IR A
F*HE—25. SASE 1EJ5 SD-WAN R
BRERSH 2.0 AER# 3T & &
7 K IEEVAR £ (FWaaS) . =17 |7l
2 AR (CASB) . %4 web [
x (SW6) . AR FEAHE W% |7
(ZTNA) ZFBAFTERAWHFL
RE2MRS%5

e SRR & YT
B, REREREERERE
=R & RAVEZE T AE,
5t E]B ISR M4 2 i Fn4E <l
FIEMBRARESEL R,
ZESRERLEF T [FEW
%1 X, gEESRETEN



SDN/NFV 7\ 7% 2
BEERZENG; HASKx.
APEC WLl %t 8, MR R N5 R
BB Ema AN #an s DL
WA EEF AT E, R

W5 5EHEEFR N2 %,

REMLEET (MEZLE) H
WY BERE. REEHE. R
B 5 At B R W 4 257 P 45 1%

BERK EE K E LW
BRR AR E 2R LA Z &
% % J& . SD-WAN fR$SNI@Id & =
LIKMMEERIZ S E HE T
& BrE . TREWMFRAE

(=) &K SD-WAN X B4 &

SD-WAN &I A 5= & &
K, RIRFEFLEIFFHE T F
WEBRZGARE. SkFH, KE
R BRI AE SD-WAN AR 55
RME LALLM EEL, [F
B EHIE L & ARSI
NS EEERMBELSEE
REREHMATEHE AL
SD-WAN 2Tkt % &

TR oK ok 1 I 37 2 2 9 AL
HHE R VB FHERLE
R, SD-WAN gk A=l F 1k
MR & B R L BtEES .

23K B A, SD-WAN &
HEEN, &M, ArgEl. R
SEME. SHMEFIESEHE, 4%
wE e ES, RALFE “Hh
F . AFEHREEDEMET 4
W HF U R N HEE, LHAEX
A S AV QS E 43

PRIERY A By, [B] B Ao 4 A3 A b
773 25 B SD-WAN A HY
AR RGN, R EHIEZRBZ LT,
5l B B, SD-WAN F= b A A B JF
AF Lo, aFZEH. K
KREH. RERERSE, WE
2 TR



2 A H ARG T Y4 [P e A LR
i@ w SBATE ) IBMCloud
L/ ﬁgmm REALTEK BE Yoot C)RIET aryaka v CAICT
7‘??Fv'i" © “ e
- " ) N “Ftreescale ¥ Panabit” aws AgotoZ AF GitLab
o GRT" AT o~
" \4 A centec J K. 2 HUAWEI CLOUD GOOQEQM, ) CCSA
SD-WAN 77 R ARG /\ Wk R O\ | ki || - pE
REH | ahal, e “ \ Verizon neéul@n c.. riverbed teT R
cisco pwe  FiberHome™  awe A S
9D #ypaloalte  cifrix e o & oo ZESX || woiexiwan || EREY o8-
""H3c nuvias FEERTINET || il S ORACLE
Q Eav: T i RS H3C 9 versa || =) @
Q""" L ;l ii&ig Emerrse j \veocou D& LTechnologies
‘-:3 ( X‘ LR 4] ) @ nUG
A = sipran O flexiwan
- ﬁﬂe E...... orang nla
w2 ¥ HKT & Q iz oy ' [ )| sonias A\
By ) Ii 2 il WA ) =
(| O @ prmnnas| 2, iy . g%; Q:F
‘. ‘z . i &L‘&“ﬁ'}: ﬁm';ﬁj \VUUNDA ION i \ j

&l 2 SD-WAN #y [E Fr &£ A B

SD-WAN 4 Bk 7= v & 44 7] LL
X AR fEEEH . REEHER.
FERER. REREH. K
R, FRAHL, F=ZFAH
L BAT b B AT\ K 2K

FRbEREEWN K%
o1& 2R A WA PR S 1w
B, —FHETLVAFE
BRRFETEE, 77 EHLEIN
R “CHARL A CEAT A
WHFER HEBEETERFE.
RBH T &M &% TP B, Bha P
BASYRESERERRE
BRF, EELNAFEKT,

N

=
=
=

iz

FE R

Orange %,

HOE BB . AT&T.

F RS E L - EREN
P LT BB B IR -5 R
HETEETAAWNE P FRAL
%3 & A4k P A& B SD-WAN
Fr&EmgEARS . B EMRS.
M4, 24 VA BIR = AWS,
Google Cloud. Aryaka 4.

Fo R EZ - EREN
TR BB AR 77 R,
EXEZATARN. 28, &
HEFEAT LA 515 R G
SD-WAN Rz | % 4 7n 2 4K i ok Fr

10



SDN/NFV 7= b Bk B
%, 4w Cisco & 71 H i IWAN
kg7 %, Fl2F T Hybrid WAN By
BAEYE, TEZLVERME R,

Pwe. Citrix. Fortinet %.

FHRENHERE - HRERMK

TR BRE AR &R,

HEE AP RS SD-WAN
Fr % B AR R, H R
Hy SD-WAN 7= & 22 T FEA Ak
CPE 1% &y NFV b, =& J& & WAN
P %% & B9 SDN 1, EEA DA
4 Versa. # 2%, F 15 A Dell
%,

FhLRENH = AERHER

TR BREAE R,

HEEASVH P REEFNE
FE, ZEA VA Intel, B
%,

FRRENEFZ—HEBANT
TR HREA R E =
FHR, REEETZER /AL
/¥ 48 09 SDN F 5K, %+ SDN 22
H. BEED., LEED,

SDN 22 4% 77 T ¥E 4T #r M

SD-WAN 2K AR 5= L & B

. BAFER., KRR AL
R, T EHE LA CCSA.ONUG .
FLABEHIER—EBANT
AR BB A KRBT IR
X, FAFKUFHEN, ik
FAGER H A AR, =
FAE A, fmbredE vk SD-WAN 3
RHESH, EEHXF GitHub %,
%\ KW E ZAT LA AT

B R PR, WiaFkE R
BRARLZRMEZRZE, El SD-
WAN £ &AAT N, fFlan e fE ATk .
ST, HFEMTL, EFaL
EHMARFHIEE, SD-WAN 1E 4
KEABFREELFE, ko
H KM L WL i SD-WAN,

SD-WAN IEfE ik A IT Hah %
] BBk B —E 4, SD-WAN 1
A—ANBEBRNTT, AN
B | A — R K R B R 0
&, AREEENE, =&
B At S 7 KR R R
EE AL, {2 SD-WAN By % B 1T
FEHEZTER. E@kE. 7
Z. RF TR UL RATEN.

11



TTRELNEFEF 7

(v9) #3h SD-WAN R Bty (42 A &

M 2014 4 SD-WAN #E4#% IF
AdE, BWwASETIH ZIA
F, SD-WAN st JLEF W #EZh & &
BT INBRIF R, w580

ETEaEmaNE. TRHE
BE. BmEEEH, ©A AN
WRNE, BAERNE FZIAL
4,

SD-WAN i 3 Zy ¢ - . .
W, CERAKRE LT SD-WAN # 3 T {E4H ¥ & &
A E BF ZX _
,”i T Eﬁﬂé‘x%{ﬁk }igﬁ ﬁﬁﬂ?@ 3 };ﬁ_;ﬁo
SAKT & qum o [l € Trze cms= L
% S% ¥ maieD Xm_gn % Borocuice,  Hillstone L 43 ‘ﬁ‘ﬁa’cﬁ@
e L e @
inspur B oemmr HK Gt @isan m.;ﬂgmn MRS N
= e ITESH ovgen =S xomms JLrew ame
~ N7 /4 A
dx €3 = AL D )
MKIAL‘I)“ ;| 2"%’ %Cypreﬂsgl (’)ZE""E‘V‘Er SLinovami I Frme —— s "VERSA
L= V'. —
Fhotone” GEem VPMEE o neworsw gonen (N 7S, DPfech

K 3 SD-WAN ##f TIEHA FE & F

1. SD-WAN #2/£ 7

BIEEER:
2018 4, SD-WAN f£ A 3k iz &

BT E HE R A — AR R

ARy IEE 7 A A 3
SD-WAN AR %5, & F# AL #9 CSP FF
% ¥ BR 4 ik 2| SD-WAN 37 .

12



SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

IZEH SD-WAN EHEFE  WHERRKRARESMITE, UK

# Underlay 4 F{Eah B

RER I R OURAR B LA

MAPREES RS ETHE XNT/BMNEa X4 DSL. H
Hmm A TS . B & KA. MPLS. LTE £k &4 &
SAm S . BT EH = f SaaS WYL A P, 15E B SD-WAN AR
MRARFHWEHZELBRWNEE. ¥ WXURBEXEE,

x2 BEZEH

g:g ATST

5 5] W 3F B AR A B (AT&T) & —
FxE@EfEAE, G1FT 1877
F, k2 EE KRR A
o L 3E T A . 98 2020 (B D)
GitHhaE, wFEHF 500 &
SIS L S e T S /A
(AT&T) #4 22, Tzl
R —. HE R 1811 12

*EEEEL AT FhRELKEHETH
P U 4 8 B 4% B % (Network on
Demand) , f.¥F A /7 52 B 3T W Ao 2k R I 4 A
%, WA P EHFHESL S, A ER
Pl R 5. § B FRMAERARF. ATRT B
% VeloCloud #/2a4 H T EH 150 /ME
FAH X B SD-WAN R4, th M & &5, H
B, AT&T IE 5 VMware A1F, fEiZE B
SD-WAN Ak % 523 56 ThE. AT&T H# EHAF
K “EaUHAE” , FRER N SD-WAN
B e 4 R AT AR L

Bringing it all together

£ 2017 £47, FEEE AR YT T SD-WAN
BAWBMATZ, BT EESFE—FERE
T 700 /7 = TEIHCAN . BT Agile Connec H
EHE T F /) 5] Nuage 36 X #, X — R 44 5

13




#[EwfE (% H), 2 British
Telecom, f& # BT,2019 4 1 A
25 H, RE®EGEEFECRAF
—XHFEFEIEHMELN L
E VAR E R e A E . 1R
(ME) Git#hs, 2020 3%
EefEEH (BT Bk
290 12.% 70, fr T H# 7 500 # =+
B 432 4. .

AEF T =i 1T JH 5 R ey 2 3K A 4 IV Fr
1T, BB F7 BT A IT LA K
VPN =i, Ak An 2 S04 [ g P] DA E i
SDN B = 4t 2 A 1% i 15 P 48 E B A5 B
A, BB admfmwyrA, aflFr
BB 52 e R IK - BB R 5 EEAER

& |
)/
y
A
g Y |
il £
\ 5

-
france telecom

7 [E #,12 (France T é 1 ¢ com,
EEERSEEH N France
Telecom) & % B = BBy B 15 /4
g, B e RHAAAEL 14
4RI, £ (ME) 2020 7
Ed, FEEAET 2020 FE%K
mH A 1193 1% 78, 7|57
500 B+ % 249 4,

®EHFIEE R Orange, 5EMEETRE
SD-WAN AR %, A SD-WAN # AR A 4 b 1] 22 %
AHBEANIREREEN THEERON
%, @3 WPLS, BB M fu T E P %%, LIRS &
R ML R, MR Kk E A AR
M. SD-WAN fEA a4 AR BHMHER B &
THHKW =, wRANEFRK. TRRIET
T B AV EAE RO, CH T RS MK E
SR M g

hE 2

China Mobile

&

v E Moy ey 4 A “China

Mobile Communications

FEB N OMI = X B Ak 77 &, # 3T
FEBRTPEACLEFREZEE FAFT
RS GRS B M. ZE4A CMI MPLS
VPN, IEPL 7= & {22k W & & Tt hr, A
J S A LTE % B AR\ 89 77 A, B\ ML
POP 5N 2 XM “RE—NE” &,

14




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

Corporation” , 4 # [E# 5
fE % A/ E], T 2000 4 4 A 20
HAr, =Z—5%#&T GSM, TD-
SCDMA Fu TD-LTE #1 5\, I 4 #9 #%
HEEEZEH. FELHN
7459 1270 (2020 4) , {5
F 500 58 % 65 fir.

AEFPRERFL LA, BOWERE,F
A, [ B F P 45 M R R I

2020 £ 11 A 19 H-21 H, #EBHE M
BEEFTHMLLSG AT HE Fkxk"
AEHRBAKEEIERS, KA TET
SRv6 By (¥4 SD-WAN #HAEKEE) , B
T E A4 SD-WAN 4T 9 A 57 A T
R

O)Q0
China

unicomwpE %A

P ERANEEEEDARA
AT 2009 41 A6 HAER+E
P 3 A P [ B Ry A A
FHRT AR, E&LFNGR
“H R 500 AL . 2020
o [E B o 2905 12T,
£ %) #5500 72 % 290 4. .

o E BRI E 4 SD-WAN &t £ & - &, R
REEHANL FEHEFefmpAs, B
FRENEAEED, ZAL ZRME RN
G-, HROLAXEE, AT, £
THEFHMEK. maEBEL% SDN Wi g T
B BR W et W AR i 4 5\ POP, B % 4 [ 31
L, XFEAAXBEE  TE AL mEEN
BAAW, ZHALV - =W EE 4L
& Fr@fng— g E,

Cemﬂ@ﬁ'

CHINA TELECOM
T EEERANEEREFA
AEFREAY., LiEHES
2RI, 8L FAL"

o 5] B 1% i 1 4% SD-WAN 1 Bl % T 8 =8 %
HmHEEs, ZHT ML, =, SaaS A% %
fRAF IR G — SRR E, ZIT AP A
% . ~fvSaaS MK “—RITH, 4% TT
B, AR PRELFARS, BT He L
B % B3 £ S W 53 = +SaaS 87 1T MR %

2k
e/ o

15




#7500 @A A", 2020 &, F
E w4 % KN\ 3757 127T, 1T
T 5F 500 mF+ % 158 4.

HKT

HRER—HNEERERS
REER . LLEBE AR, L H &R
AR A, L 17,500 % R
T, EF 40 . EHEHR
332.58 1270 (™M) (2017 )

2017 4, HKT #F Velocloud # it & T R 41
S H SD-WAN 7 %, HKT SD-WAN MR % X # 7+ [
LB KARE W, B Bt S E B R
T E R A A QoS B4 BE, AR A P AL A
HE,

HKT SD-WAN AR %% & 7 HKT BL& # MPLS VPN
% . ISP %, &BERUKRS. EEEL4E
4. IDC k%, BeA P BEANRS UK T &
BRF, NEFRELS TN ICT AT R,
FEHEREF N TReth, E8E. REWNE
FEAAE, W&, Bz Rabsts
% TTHE K,

BERK: FEELRAGHAR

EWMZEFRRFTFENEN BHLEEFEENMNETHIEU

IR, T X HMAME DSL. A
% . BEF . MPLS. LTE 453 % 4 A
Hi b H P, 328 B SD-WAN H &
WA TS, EREERETE L
SD-WAN Wy B St B T & ik
SEHLE PP B A R
B, ReZEHE. BT 54
MERFEREE, MHEFEN
Bermmp Ry, EREE

BInE B A E K FIR, ® i
¥ 3 4 4 SD-WAN AR i A 24T
&, [5] AR BLA B ] S BB P
B0, RIEE P A T I
RN, FEEXIBRMNAEXE
EHE

ARSI

ZRERERHEL SD-WAN
k= L ROk 5 RE SRR E BN

16



SDN/NFV =/ 2 SD-WAN 4 5 # A 5 7= % &
EHPom, RILFPERSE o0 By 2 2 RS RILW
o, tEERE—RERE, = FEEIT,
2 SRS S Il L= O e

®3 ZRFEHEH

P 2 B3 3 SDN AR F B 8 4%,

— EERENF X, DL ETEE L) B
E%%%ﬁ WENFE X POP &, Hhik, 4, HHEM
WHE BELBRNETEZNE., = ENEE
GHETFME =LK VPC, [T 8 =% VPC,
LHERNAMET LW ELT L, LB K
B EEENNARANFEERNENTE
o BRBEANFNXXATHf 46 Nt £
=R W IDC ¥ E L Y& Lo R
NS PNCESSNE - X N TSGR
FH, TEAAC NEER L E AR, EAWE
TEMERNEREBENTMES, LRITERE
TERBENFNREEEXEANTER. Fit
BARARFATHF 4G Wkl = AR
A m e sh A KO 8 48 B\ W X APP
AN E =,

MEZRARAENTIHER
TERMEAE. FHFER
BT E, MESEH

5. 5% T M . REBEATH

W #8100 7 F P IE AR L 2

PO RS Sy T

7& HUAWET CONNECT 2018 £, 444k &
FAAT SD-WAN =R 4. £ AZR KA T
O\ E£h= EEK M H NS CIntent-Driven
e Network) o TI/EH TDN — A8 E 494
g, A EREAZEITHH SD-WAN ZA4
BARMAERLT 2011 4, H | stppamp s FEksHT SDWAN =
RTEANE RAZRAERE | g, A EAKLABEAL LALHT 4
BEMBREES T AFEE | 2515 — R AR Bl DN B B2, 446

17



W, #& Gartner & % 7~, 2014

QL EHTI RSB H R EN
BEERRE . BAZREFHEL

RN RKEEE T ANFEF

CPE 7 uCPE, LI A =. 4 X. Internet
MaeyELR. — KR AR BHEER 1A
G—F &, XFSD-WAN, B, EF. Bk
HAWi-Fi £ F g o L5 ae, @il
%EE, TUUZH IAEE: A IR A
KL |78 /1% B R R 4 B A3

BH=

f& M = & B WA AT 19 = 3F
Hoampg, LR BB B &
T TR, A2REF &
BRI E. AKE. AT
R F, DLROR AT b Aok

M =7 Techo FRHF A& LEM, KEE
WE X =8 4L 5G SD-WAN 7= &, 7 SD-WAN
AT KA W SR B OR il GE R
WHE A B =H AL H SD-WAN f# sk 77 2 A
% 3A K&, BF Any Access.
Any Infrastructure. BBl = & & # B\
SD-WAN Wy 8 5 7= & | P 2K«
Edge-1000., &, Edge-100 i | T % & %
. BETTEFAMY = . Edge-1000 A A
T IDC HAE 0, S EHEZ T A AW
5 P BB

Any Where.

Edge-100 #n

Google Cloud

HHE-—FUTENEER
AV EEERAEER. =1
. ERA, FRARBAE
ETERNW TR0 %, TR
KLt MRTME, TR

EAEREF, B4 BRE— DRI SD-
WAN W 4530 F Z 6], HAT Google HIE
S0 9% P B R F UL E o B4 BV IT R
SEIL A A ESEE 4 WAN AR R R R
BT EFEEZNSEMNME. T Espresso
¥ SD-WAN #y B A3 — ¥ B 5| Google W
®in%, BAP EL—F, Espresso &
Google SDN #& il # By % WA R A, £ Metro
P4 b 5]\ SDN 42 %] &k W 77w .
[ LARIER P OIP M oh A W A B
N, IR AR ST I B b RE B IR E AT T R

18




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

% % B9 Android #1E £ 4L DL R
B1E R4 ChromeOS #1E £
G &

el

Tp
dmazoncn

AWS & AR AW RS 17
B, EEAK 40% AEHTT
Tt 4. AWS G 175 F4
MEEHIR S, WEITE. FHE.
BEE. HiT. NBEFIEAL
BE. wA . URMFAFFAL. #
EH5EEETE, BE 24 M
HX B 76 N AKX (AZ)

AT H#BZRSF, FFH SD-WAN F0& &)
AHW, mEEA S IDC Fo £ T IE P
o, L Controller ¥ LAXTATH SD-WAN
RE&E#RTEEMBLE., AA AVS Transit
Gateway F7 SD-WAN ftft4>dk 23k 4H ¥, 7l
A SD-WAN =&, FIFCHEf N2 fF @
TR BT, B TR
K, RAEWIEN., FHTREEETER

FEENSBERAERE, REZFMR
%, RAEREES. IAELRHHERRR
A%

SD-WAN T 3% ¢t 7 — #¥ P 4

M PFEEYK, G iz
& EA,

— F 1B 3 = K Bk

WAERE: TEGLAERLR
%R P AR KULE R P W%

BERT N, =REREFRME
&= RmWZE TS LT A

Bo MELZBEEREHE M
2, Fl P W% 4Z 5 AL IDC Fa
WEEAFOKEANUR A F
o EREEBEEFERMESE A
FeEEENAN TR, T£F
ERET LM% T E, HMER

B ZEAME T, [FF SD-WAN Hy
P, ZRFEEB —FTHELH
f iy SD-WAN fRR 7 EE HEH
AR P REITEAF G EIR, 7
—FHOFEZRSES, BHAF
RE—W W&o f kT £,

19



M P RERE S, N
REN ., BANL I E R
REEAF TENREATHE,
HeaET 8 TH SD-WAN = &
BRBEANKX, MW RERE
7, Eshm AWS F2 AZURE 4
RETEUWE&H, BN

T o B S A T R R

EIRPREZIR AT
T EZ R F @B,
Servcie provider (MSP) , i /L

Managed

A7 Ak B 48 7 37 BOR B E A

XA F A SD-WAN A & & — Fb At
%, BZPEENSP RE—3EXH
SV HEFERS . MSP HE 5
WERERE . EHEEMF . IDC A0
ZREREEHFEATIR,
BN ERER T ERESE S,
F 4 E PR POC (Proof of
Concept) M, ##IA ¥ L & &
PRI SR TR BT EmH
BX, BT SD-WAN Wy & Jg — A B #
NBEFEESLUHIZER. Ml
R K E R EE T E, MSP
O RH TR EERIT, BEF

R FREZE, Pl 4 Fix
BHRWMIE, TR®mE—NEW
B\ TAE, SD-WAN 52 7 i &
J&, MSP % P #& B T%24%365 Hy
2FEARS, T Aoy MSP #EH
W & % A NOC ( Network
Operation Center) , 5k %
FEMEE. HEZL5KA.
XEEP PGS ERF KT,

X T % 58 W 48, SD-WAN #]
AigEm M&A A E, RAMLE
G M, L% T E LS
Bz, LerREEERS
K T 38 3K SD-WAN AR £ b
=, U RERNEZI— S E N,
AWM LB e, ERANEN
CEER

1 BEH F: SD-WAN 1= 4
#24 SD-WAN ZH & &, i
FoRER e KA P ED EREEA
a4, SD-WAN 45 %) 2 7] DL
REEE, BT UETF LI,
BiEHE, ITARTURER
wE, RS FIRAT LR, &
WE s b, SD-WAN 42 28 & &

20



SDN/NFV 7=/ Bk 3
HEAFE, EHXBFLE, IT A
TR DA LR P 4 TE B B 2

T Y %5 . SD-WAN 28 HE % 2 /& 4
B EEE, TUEERE

It R R S Ao . SD-WAN %5 HE
3 SD-WAN 5% % o
e, ATRESTARE, A5
i A 1 46 5w 4 R AR T B
HRHER,
E=MR% E: SO-WAN E =1
BUAGEN . B4k 1T fuin 2 | 524k
RiG. RE) BEEREF T E
FELS, EHRLVEERANE
he 771 . SD-WAN B H R 4R
BIET—KE T, XREH
NE&HMNH = R% (0ffice365.,
ME= Bz LR RS
FEEFETE) . AT, BE
T~ XFXNEMN RS HATH
o 38 34 E A SD-WAN MR 5 &
tx, Slbax (HEH) #HE
W % & T ORI = 508
FRiE i SD-WAN R 4R HE @&
W= E W7 AR, Bl F e
WA RAWEANT EFHIEF

Rl

SD-WAN 23k # A 5 7= b % &

N, XEMP IV EFER, &
AN, REZEEZFRE

SD-WAN 75 ZR42 1475 -
A P RAE R K,
WERAME L, BHKAN
FRMENERT, EHELSE L
TEFFRWEE, HER B
Pl ok T AR R BIPRER, B HE 4%
EkE, EEEEAR. FLE
t&E, EhEHEEH, ®E
FR A, AEXTE S8 WAN T sy ]
A, SD-WAN 77 % 2 B ¥ 4% 45 SD-
WAN fgakgr %, AR fEn X
EHEFE, fXELI. A X
SnzmW ez ik, FEL
BLRFAE LR, Bl SHE

KB A E TR /1, 9 WAN
W 2R AR AR BRI

SD-WAN 7 Z4RMHH £ EH
AT HEATE L 515 B AR
& SD-WAN 57 Jf] %5 4 A 2 44 At 1
FE, A EAT LA W W & BT R
B AR 1R U AR ke L T R e 2 Y
77 % o i A # SD-WAN ARk 77 % —
Mom RE L, R X

21



TEE R, B EEMBIE T,
R B, 2 XM, HRE
MATzE L%, £+ EHEH
PORATEARE R —TERAR
ERMTLERA, FEHER
Wl o Za Pk, 20 VPN 1 &
X B2 4 % # & CPE U A TR 4t
WEBENRFEBENGS, WX
JA PR W 0 R e,
77 VPN HUB, $2 fit o [8] B\ RE 77 o
Pl dn ] B = A & A4 R
By 38 | SD-WAN w7 2, KA T
T BB AR B 2 B AT P 4K
i 3¢ SDN A R A 2| S~ 3 W %,
SEeBRBEANK, SILEHR
& X Eb s E N E X POP
B, B, Z4A. FEMEL
WA BERRM %, NEF R
H—WAE-H-mW =R £ SD-
WAN fe§ 5 77 %
SD-WAN 1% 127 -
SD-WAN 1% % 1% f %7 =2 %
B R ) 3 R A A 1R e B
"UHEE, TEASLA P RHE
SD-WAN B 75 BN B8 5 A g0 R &

$u¢
amp
O~

B AF LA, £15 SD-WAN
20 W AE T A G T 459 R R AL T
. BMIEE, BRIt SR
Re. MERERUURZAE
SR,

SD-WAN Hy % W4 & 4 1=
il % . SD-WAN #3% CPE LA K SD-
WAN = ] % . SD-WAN #= &l % & —
KU, FTUZEEMR RS
BL, WA UMEEENMNT
HEF, TEISEEN % CPE
MERE, B8, ks, RENA
JE % . SD-WAN 4 3% CPE 1k J 41 ¥
LB, WEEF WA XM
Hoo A RN B R — AR
W& 4% LAN 0 WAN 14,
HHOoFEDO,I1G, 106 7%, CPE
SRR R E, —&
Wl Virtual CPE, 1Z4T7 &ML
5 EE. SD-WAN = ] & H 4 £
ERATANCHESE, AEHEE
POP &, fEX POP BN %,
A O SD-WAN 7 R MR Z A
Virtual PE %.

AR

]

22



SDN/NFV 7=/ Bk 3

SD-WAN & R Gt = E #
HE T SD-WAN E A% - ez
N . M TERENKES
Freg TR R DUE HT R B A
SD-WAN & A REREE S
AE, 190 dm SR LR AR 7 IR R A 4
il S o LU By 77 95 1 25 i ot 42
Mg —EEmEE, iR
BB MTAENEEREE, Rt

2. B =T AR

SD-WAN 23k # A 5= % &
PLAN, SD-WAN &5 B — it i X H 4k
FEmE e, RIEN L0225

ok
At o

#l4m Fortinet IEH 89 A

H -/~ SD-WAN ASIC &£ F % F, &
A E R R AR TR A A A,
wRMBRELREFIL 10 8
MREIR T, & SD-WAN # 3k 5 1y

ERE 5 B E EAE

B = HLT SD-WAN 7
GNREERLXREAFER., 4
R SD-WAN 7 37 IE 4 T 47 A 19
KEWE, FaBEARRS 7K
ZRRA, FEFRHER IHERN
KEBmeLmkE, REMER

BAGR—F—RIF M. F=7
WA 2R 38 3E 55 — P & 7 VR OKR,
MARAZREF &, TR

G R EMIIL ESERE R
R o

® 4 FRENEAR

FRE LR AL A

AH % SD-WAN T1E i &

ONF

7= i

AP AR

2011 4k, HAEFES
Tk SDN I E,
ONF # J~ JF i SDN #n
OpenFlow A KAF#%E, 1k
#Ew, RE, HA, EF

FE@FE SN Ay, wrEED., dLE
BO.SDN &4, @Al LM%k
LA RGN RHZH T B, EEER
BE R/ A/ EAE 08 SDN F K,
[\ SDN W £ T A5 iy £ & T A % ONF
W TAE AR R TF & Fo 3 o v 1 B
B 3 OpenFlow.

23




IETF

HBWIRESFHE, KT
1985 4k, E2H AN
B BL AR B R AT A
L, FEHEHZ A7 LKW
A K AR A TG B9 B K Ao
7, BRI A % HE IR BB
W A AT B IETF.

W& & SDN # KRB AWK LR ZH#E%,
TETF 4, i 37 A8 Rz 89 T 1E 41 4 & FF B Am
NI, AR ELEEAATH
W RAE R, SR T DAVR 2 B9 7 35
AEFERNENTRRE, FLF
J& SDN A8 X AT AL T 1.

3GPP

3GPP # 3 T 1998 4 12 A,
LA AT A R £
R4 E T8 = R
PR o 3GPP & 47 #Y T1E 3
EEANFE=REHERER
Gt = A PR E R B AR A
AR ARE.

W EEHZCWEHRE K, BRENE
B, EE & SAS i T NFV fu
SDN 78 % B A 7E b T1E

ITU-T

[ BF o, 13 Bk 2 & 15 AR VE 2
R, ZAAE I E T 1993 4,
Bl & & E br s 4R s E 5

ER %

ITU-T B4 T K40 3t 128 B W 46 #E 4T
SDN 7% 2 & . A RMBIH K .

CCSA

FEEEREMT S, T
2002 4 12 A 18 HAEAX
FTRAESL. ZHEEEN

A b AL R AR
ek, ZUHEEHITH
#, B XA HFIDEENK
BT, IR R A5 AR AT AT
BAGTE W E A E A
i

TC3 T fE4 B 4 JF B T SD-WAN R 7 4%
BRI, NRAESEAER, X#H
Fr. MR T EERS . A EED
%, TEAE (FHEEXTBH (SD-
WAN) BB AZERD) | (BREREXT
P 48 (SD-WAN) X # R IR R ).
CHRpE 7 LT B 4 (SD-WAND U3t 77
E) L B R X T H 4 (SD-WAND
HEYFEAER Z2RE) %,

MEF

— A EETRERBA
R 5 A ] 8 B 3 b

MEF 7 B #1 2 B % bLA W B A F 3 52
St R R B TR

24




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

AN
u

B MEFEENNANFEITREEAL
fE: UK WB A % R F1QoS.
EH., TETHRIUKRE A,
2020 4F £ %7 TMEF 70 SD-WANAR 4 /&
M Fo B4 & XL (SD-WAN  Service
Attritubes and Services) #r7, H
I IE 72 77 & SASEAR K B 58 25

TMF — A3 A o B FRAT L B
2, RETHER”L, &
5 7= b Fo g AR B9 R 4 4R
2 RO TR R R

FHA o

HEEERERETAGE L. &
LB R RS REERH T
HEFRELSR S HEEEF A
SR RSEEH . EERERET R
AAERE, TEFREERSER
RV B, A SDN B AH K AT o # E

n

3. FFiRAKX

HERE: FEELRAGH AR

T & FH W 4 Github # X _E Y57 FF JE#Y SD-WAN Fi E .
% 5 JFIE SD-WAN T B

iR E EE | KAWA/AA | FF | GitHu | GitHu
V3 b b
i | Fork | Star
Gl
vtrunkd C VrayoSystem | GPL | 71 186
s _
3.0
ZeroTierOne C++/C zerotier Vie | 714 5.7k
W
VxWireguard-Generator Python M13253 MIT |11 65
Sd-wan—harvester Python/Lu | sdnewhop GPL |6 37
a _

25




2.0
Sd-wan—ansible— Python CiscoDevNet | MIT | 15 20
pipeline—code
sastre Python reismarcelo | MIT | 12 20
Sdwan—infiltrator Lua sdnewhop GPL |3 14
2.0
Cisco_sdwan policy pyth | Python Lim625 MIT |6 9
on
Sd wan demo Python Bigecil MIT | 6 6
beard
Flexi WAN Python Flexi MIT | 6.8k 10k
/Lua

SD-WAN Wy ® i & /&4 T
TRM Y, FTIRER B %
FIRBTA T A, REEX
Az Fal#EEA B E T E
(AmFsSERRE) . £
RAMTRAHE#M L, &
NmAERLE ITHREY, FaEE

4. A7k 2 AR,

BERE: FEELAGHAIL

H A — AT EHE SD-WAN ## ik

7\_7_

it

FFJE SD-WAN F & ¥ 4 R %
EHFEfts g, UEE
H EAEEFEE RS SD-WAN JF
FHERHELEMELES, Ltk
WRTIHHEE

SD-WAN 4 4 TiF £ 1T L2
BT A3 W 4 09 FAE 32 22 oAl
BiuA, RFZE. flEl. &
MRS . ETRESEASMARN
X EMEALATLEREEA

SD-WAN 94Tk,
EFEL L, £ HNE
B = LA £ LT E

BLR AR 550 B4 B R 2R T 1] 6
B EHAE. B8R ER,

26



SDN/NFV 7=/ Bk 3
FEEMEEYFE—MHEA,
UK CN SN s EERK,
Bl R LB N E R R AR
R% 4 Fv 52 R . SD-WAN 3 3¢ 7 3
REH, BHE5ERFELE,
KReTBZ 58 H08E, NHE
B RiEWERETY B, XE®
&R B AT LU A S
BWBEAR =, B UBRRITE
SD-WAN, AT H 3% 815 & W W 4
TABEEAE. BRELTL2HEUR
EEAGAERENEE, B,
SEXY K, ARG ESRL
AP BL 22 Ak 2h #5E SD-WAN,
EREY b, FafElF
EERZAE. HMEEEE, ITR
MET., Baesd. RRRFER
55 B . SD-WAN 24K i 4 i 1k 77
SRR IR EER T CX i N
AHBEFE, BRE—BXCHK
BN, HEXER, UHKER
A A F, EILHE L FE A
E PR B ALE B A E
B IE B ik & AR e
EEl, SD-WAN 4 EFE K. N+

SD-WAN 2K AR 5= L & B
SLF T HE LA ERGE
REFTHARSWHER, MH
B BTN

EEBRS L, FAT. IEHF
e FHERE, Bl
w4 HERE. LELZRAMUR
ME%. afi) . HEUREZE
% 32 & 5] B, SD-WAN F| | IPSec
Wi A, EA LTE L& W%
Ak ek, ERETRA, &
Eoh A M FEXFETN
R F9R R, A ks 4R B
RpE AN E R, REXE
V%R g Rk, ®iLHE URL
TRFELZ AR, RELFIEAT
424 SD-WAN [5] A 3 33 4F 7 Bl
WEVRAF A, LEEHNT XK,
AR AL B0 £ 4 R LA
B, RfEFEE RS RTIT
M, EAERWE M., HE, FE
AT, LARATHE S X e BN
% SD-WAN #874 B 4 09 B &,
HENHE W F Fhk, EHw,
B o

EESFREL, TEETHE

27



i 3 o gt E AL & AR TR R AR R
EETRE, E2ETHERMNE
wRARARIHNE R, TRE
HEAFEELTH, LFHFE
BAE T AT A UL R AL
HE & Fu T 2 (R EY # . f& BY uCPE
A EE SD-WAN, 4 7 [F] By W 4
(B AT Internet,
MPLS, 7o#: 357 (LTE)) €& ¥ %
By WAN #8; HEFFE, KE
g BB R E ST, AmEHLE
HEHH R 2. 7 LA L I
MEEVEHENTE. REXS
M, ETHRET EEEE,

EEE R TEE ST O

SD-WAN Jk /b £ Z I T 1% 40 WAN
MPLS sk 77 SR 4 R B gk ik, A8
ETREE RA, HEURZS

WA FRER, B, T EHm.
FREREST % 5 K EIT LA B4 /e
BAUNB G —ERA N H % T
A L5 A SD-WAN. BRI 3 E
SD-WAN.

SD-WAN iz i 2| & 4 2% 44 =+
st — S REWETHNRE,
HWREZJENAFT K, ALK
AT AP 47 BEAR R T 5 B P 4% 2 B I
%, FFEHAAFREER R
%R 4. SD-WAN 7£ Tk & Bk P By
KETOEREETEEZNEA,
B A Mk P e Tk A ) W 4 A AE
—#, BREHRMEF. MEN
WE. REFEHFEX, 2%
AEHH LW LB LR L=
GER7INCIR7IN (8

28



SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

: IRARIKEZIKIEER

éz%,%iﬁlﬁ%wéﬁ

(—) B A SD-WAN & & Ik

7 2014 F—2015 4FH#AH,
EFETYEREER 2 Rk
32 B T SD-WAN & R 4
Wk (REEFESAFT=
B . £ 3] 2018 4 4F JK ELA 4 50
F B FH SD-WAN £ A = - &
R%, GE=ZAZEH. BH,
# [F SD-WAN W7 &K B4 F|
. 4% IDC 1, = [E SD-WAN AL
Fl46T 2017 4, 7 2018 F ik
¥K, 2019 4 SD-WAN w773 %
A2 3L 130%, 17 7 A AE B LT 7000 77
0, K E A 2020 F4 4 F
&8, it 200%, 7E 2023 47
T IAE] 8 L E T T A
P ARREA e T E
HBRW . H&. BF. BT, #
B, B, BHE. REMARSGF
ZAMTE., EESREEMK,
BT B MR g K RS A
BRI K, DA W 4 &

A BRI AR S B SR T
R, #3517 SD-WAN ## kR 1
BAT. 8. RE. KRR, BT
TREE VLR IT Fn e 54T Ll b A,
Hep Pl IT e fE T &E.
Futuriom & T M 65 1 &L d &
i B T BBy BB T, SD-WAN
R&ME T IHE 2021 FiLF)
27. 5 (L E T T AR, 2022 4
KE| 3B LFE TR TIAE. Tk
ME W 72K E Sk F, SD-WAN Hy
KRR HATN, W= AS
7 E W, SD-WAN 2 Bt LA &k 4%
REER, TERETALAER
KK AR PR AL K
APNAIEELZEXEZ,
ET Al SEMER S e
BN SSFNR B IETE W A RARR A
FHESME GCEHHA, 4
X T %4 TR R K 4 E Ao
AL, flin, £48ATL, A

29



WA AR KRR BE A AR R
Ao A, BEETLITENE
A EEMIE SR Bk T A
Gl R AR A

A IEFEME EX, 1% ERP,
OA. CRM EN AZEFE = LiT#,
A0 T X+F SD-WAN FIEK . =it
HFEZ SD-WAN & AB IR F A
Z—, Su, BAMLEZHY
RIEEME. REHZFEDT, H
40. 38 P E AR AT =R 5,
& E € FAT I o= 3k & N
#8 40. 3% AMME

RSP ERWFIaE
&, KL SHEERNL
FZHHBK, RNHRT T
SD-WAN FYE#3EK

SRt 25 %2 4 B HH IR R B
SD-WAN FESk g1,

FEXSFERWEET, Sl

#F BBt SD-WAN AR 4 Fv 4 % 7=
W, THEMEE. BHHH K
BiER, k¥, 1% %%
RIEREANMEREE &,
FHEFITEMER S, LI
M BB H BB

Sk E B, xHAI N .
Fie=. RfEMREA 89 SD-WAN
FaERENER—R, g
wH. mEEEE, A B
ERMEHETHEN/ L2/
B ER R EFK,

ELTHALRGE N T
o, SD-WAN B9 3% ) & & 2 H# s
7 SD-WAN 7=k A& &, SD-WAN &
G e, REM. EAKE. &
RO EFERNAF R, BER
K 5G. #EE. ZWEA BN
—NFENE, AT RFEE
b 30%tH E K,

(=) E A SD-WAN &9 4& 4 77 3% 3735

B4 2018 FHF LIEHRSE
OISR FFREA. LA, HE
R, ANBERAEZTL” B

wEEAE, ZFAERE KL
HAmzh 7y, ¥R, = A
PL. WAN & 24 R %A A IT

30



SDN/NFV 7= 8% B

TREWEBAT RNEE T M,

i R S| A S b
EFR A %, SD-WAN 4 Bk 4 W E
BASNRFE, PR TEREK
EERENE SD-WAN R 4124/
RAENELAAZ. ANE, BN
RAAE=ZZE&mefmhl (FEH
5. PE®E. PEBKE) BH
5 b 3 5 W RS-k % (A11-4)
Ao E PR 4098 8 2 0k 5 (A14-4) B9
ZE k. RE (RELH S
K H % (2015 F 0 ) , & E SD-
WAN FR %- 7 4% 4 2 19 SD-WAN R %
B EL % B B Bk PR LE Rk
% (IP-VPN) (B23) % )&, #HE
AR P BBk P A AP R
BRI MiREERESIEERE
U] sk 73 1 A ) A2 A L Y B B
P 4 ok s3I SD-WAN. #L3E % 3E 5K
EREATLARF, [l RESE
LA ERE, BB T
W SD-WAN W EEITELE
RRIAZE. o, EEEN—F
— ¥ 5C FHHEK. FEAWEK
A, SD-WAN E@& I #ypl&, &

Jul]

SD-WAN 2K AR 5= L & B
5 Hlmr & 5 — /B lE A Lk (i
R AR A Pt E A
Yok & k) BRNEE
Bl T AT FERM, &KE—2n
BEBEEATERESAELHE,
A T F R R A A SD-
WAN, ¥ LA3RAh 56 1 F o9 = &,
FEA FF 5G By £ B AZHrRE 7, A 1B
ERMEANVAF, TEFEREA,
MatEm. HE G e R AR A
Nz
2019 4 10 A, CCSA TC610
WGASDN % sk 5 7 3 I 1K 4 4 o
EfEREFHE R (AT ER
#EIE)IERBEN T SD-WAN 2 F| 4%
HERHE T/, RK LW AT
B BEARAE B35 K T R I A
5 BE A, SIN EREEAE
MR NG BB & R ALt —
¥ 5T & SD-WAN AR ER R, T 48
B SD-WAN B r 58 AN
. WHERS A EKRETEN
T, ANFEESS ST EM
FTT R T I e LA R AT
KRR, Tl AR

31



Beig & J& ., 1 [E 4 SD-WAN 2R3% +

AEENEATHMX, &TH
REBFH L%, BFHANAK

WAN 4% 315 2| B 35 i 3238 0 5 A o
ERKE L FMARERIET, SD-
WAN WA AR s, &

BT,
% Bl

SD-WAN 7 #7711

BENHEN . =FER

HE LW H A AR 2T
B W3 LR PSR K. Kk E
ErITE. WERK . 56 f1 Al &

ERgstmERA,
Ry K, £x#H

PN ES) T, FABMKA AR, SD-WAN & Ak AR k2 An &
ZHERTRBEL SDWAN A ff, ZePREEARAES,

R M BERNE, URFEF . HaRARKLL IT EZHK

ERHNERT, KEFWEE

i

¥, BEBK, FHETY, £ SD-
(=) E A SD-WAN £ &5 #7

o0 T~ B B o 1B A < SD-WAN A A K,

I SD-WAN [ A 4 & 18

- Aes o A\
B e o H oo
OBRE S Novamiz m @it m H3C @ QOypressie S& HUAWEI CLOUD
TR 442 B
Comzz CHEE G wesie HKT 77Een Astz A7 3% 0%k VOERZY @mM % INSPUIRA
sxapn || TER OX O | e Gits BB B &‘ s 2
‘ Fierkome” ¥ uNi2® XCEHEE DPjech M = (it swemanz o AgotoZ XF  eamn S
‘é’ T NeuSOﬂﬁﬁ o ayer D&ALLTe ﬂ *ﬁr: o B
sapiiisn (L ~ R Aot
woawe JREZ @[ TemI E"E“:“:. by s 5 £aED < H
= CAICT é
CCSA

Kl 4 SD-WAN 9B R A S

SD-WAN E A=k BT Bl FREHE. ARt L

X a A REEER . RE R,

RE=ZFHRAKE,

32



SDN/NFV 7=/ Bk 3

F Rk EEFZTERA
Rl B & P &AR %3 F SD-WAN FF
BEE. - BHEE LML 4,
HETELAVAFEERF. FEEK
B, PEMES, B EEELH
F E 4 AT&T. Orange %.

F o RkEHERFEEFA
SRS NE-GaR - F R
W%, FMR%, ®iL SD-
WAN T#FE— RN EULE LA
WE P ERFENNE SRS
3 B AT @ AL B VPC, Ak FA
HrE VPCHydE®, HEEMI
FBR=. ME=. Hif=. W
A%, £FESERSFEHS
B EZ A IBM. Aryaka %,

Fo R E T EEREE
TR P 4 37 58 R A (R 1T 12
hpRA, EPHEENELEEN
4 olk AP % B A EY SD-WAN
kTR, EEEM VA MIEL.
OBC. P M. &An. MAMHE.
B EREB EEA Cisco.
Citrix %,

%0 k& AR AR G

SD-WAN 2K AR 5= L & B
BETHEFRENLLAFE
B SD-WAN BT B9 14 5 1% 4 . 15
B, MAxRES, AEELVH
EHEER. RBEE. RHE,
B EmtmirEEEEL
Dell. Oracle %,

FHERENEF = F AL
BERERMEREWH LK
RARER, WEMERZE K
JUFA T LR B TR & %, X
%1% SD-WAN ™ B aE4% DLIT VR A
AR E—E e Ao
o, WA XTI E K E R
T % FAH I n s g, EIE

. TR G e TR E
A4THL T SD-WAN B4 A | % 4 2
2, XHFERMAL N EHN
SD-WAN 7R #£ T £ A, K%

420 F CAICT. CCSA.

EHTVLEE HF. LT
KR, MmEE R AE,
S SD-WAN £A#E R 5L
B, FH4FEEFZERH. K
SRR, FERMER. £k
HRERURE = 7 AR RE

33



& 1E.

(v9) SD-WAN Ready X 1F 2L

€% SDN A &/~ B M 37 %
FRAERAWHFERS X,
SDWAN & & 88 AT. {1t Tk B Bk
M. = MNEkbs . mE 56 #
EXLTHECAEKET EAMNE
J, B, SD-WAN B2 & NiEfz

M, BT SD-WAN 4TW /A p g
LA, SD-WAN =k £ A %
5 & Jr AR AL 7 AR X )R
B PR FERRE SD-WAN H A
RRS T ERARE, X845
SD-WAN eyEfEAiZER kT B
ARIPRER . ik, T & SD-WAN %

BNRTETE R LA EE,

“SD-WAN Ready” M\ SD-WAN
MR ARBCR A Fr SD-WAN K
FALATATRE AT R, XA R
% BAKMRR T BAUGZRE=
NG ETANESRAME T SD-WAN &
BNR T ERFR . £F 50+R
A45, aEEEER (FE
e, FEBY. FEKE) |
SD-WAN iR &5 6B (R =, &
B HKT 46) | E bk wie gt
B (A REMRSED . SD-WAN
MR RRME (BR. F4=
%)

34



SDN/NFV 7=\ Bk %

SD-WAN 23 & A5 = £ B

R el

mREFRTTR milGug miRS m)ERIE g e mRRiRE el

BERE: FEELRAGHAR

Bl 5 MR KA

FEHERR: FEE LR
25 58 IE (3T SD-WAN Ready |
RE R

i  xMR B B AT, B
4% Bl BT SD-WAN B IT X Mok # £
B R Z X SD-WAN Hy— b of g 52
REARANZ TN, WA
A, REZANKSEE, £
FE SD-WAN £ESEMFTA LK
—RAERW, £ R E@,
BRI T BRI K&
Xf, & 3] 43%4 t ), BRTR 20
g K] MRARERIEIR,

LA A ] 4 3 b 22 (B A X AR
EEREURT —RNEZaH
WS, WARSHERFE,
B G BT R SR
PR B p R, HTAR
EERPHEEANEBEMTFLN
=] L Fu g ] A7 o SD-WAN 47155k 72
W GUET, R AT A B BIK £
SD-WAN ZE (K ARk 77 23 R b

N

|

EEH. B, BAFEWE
SHER AT BT RS A
a.

35



(£.) SD-WAN JR £-3F 3 1 2

SD-WAN AR %-1F il 2 &1 fz @
RRn KB EEEREL, e
VREE B RERER FHE
HeyE AT, BEESEA
SD-WAN fR% 70t . H T .
ARERE.

SD-WAN Ak 4 F I il & SD-
WAN AR 526 %0 . IR -1 BE L KR
Fae . e 5 6B A AR 5 VT A
M2

El B, SD-WAN AR 4 vFJ T 1%
FEAFHEHEIRT,

=. SD-WAN XA : FBERYKRIEEIRE . EIRLAVEEK

ZeR . D RARSFE

(—) 3R Z SD-WAN %y % 4% 5] &

A A ey B F R AL DA
B =it A SDN/NFV 35 A By >4 2
Ao K, o4 ey WAN W4 IE
EZ T ERZMEA,

& Sr e 4 WAN P 45 38 %
FiZE R E L &% MPLS
VPN & 2 sk ZH A 4 T 8
i, RIEMENRSE g, H

A Ak WAN b £ FF 38 4 32 E R,

v - JF 38 B [E] AR K H A A E R
FH, AMMEGRAY REEEK
FEPOH T A RAHLL IT X

BEH P, A WA R A,
T R T 2Ok 5 & R 2 1K

W % Internet By K DLK
TUWHEFEAR KR, FhHb
W% A IEAR T E B HNE
., & %45 E W Internet HY
&R, b NE = E L EZ
A% e, AT RS,
% T G E L LRE AR,
Internet & A 1% i1 W oy - X
HER DL R 2 Bk S B — AN FT
FRGRZE., WS, ZHERAR

36



SDN/NFV 7= 8% B

I, WS ZF/0H = B YR A2 Fa

7, 5l 4 W DC F X AR it = 1,

MTTATH T A 1T 58 & H
A, 5l 54 W 4 2 A A AT
HZH, BARBSHALEFN
Hrs. i, gES LK
A, SV EENA
1, 32 7 w2 BE BT UL SaaS
=W ARG, & #EHE SaaS =
WV FEHEK,

AN E LB ERAN K
B, 56 ME A EEBNEKREE
MHEINTHASESEZAEA, 5
F—R¥HERERLUCOM,
5G MW T ERBET, HEL

Wi ETTE T LR R 4%,

& ik 10Gbit/s, HEE L
HIH 2 W L E kR, HSERTHY 46
LTE ¥& W %% 100 . 7—1
*EERKHFELER (Ehy
e ALEE IR, KT 1 Z A, T 4G
# 30-70 2, AR, &
T 5G W&y . IR R aft
#, 56 W4 TRAME A4k
WAN &BH&HEE, EE6

SD-WAN 2K AR 5= L & B
A — R E BB, HRE
AT G S B A I AR,k TR A
KB AL,
bR s A G e WAN
H T 4 ZR AL A b S AR R P AR T
KT Z o, HWH T
WAN #2248 W . Rz B R Be fROE . 24
LBt 5715 48 % 77 E ETE s — &
ARk S %
FT iR 5 WAN £ERI5R4, 1
A2 WAN ap{aT & B BX -
HBFNELRNERL LY
X REIEEE S R, ELH
WHIEE BN WS &4 T LI
Wi An B BR, [E] B REE KOk LA
A, bk &= E W A
BlER, Sl gmgx. &3
1 DC, % FEFE It f R g H
## 3 Internet. NH = UK
SaaS N A . FHH T, T &,
bedEH SZ AV WAN B9 £ = £
E, ABASVEA. ERHH
BFmlr F T HOFK, Ao lae
TR T REF R EH R,
R A E 2 RIEK,

37



X 2N AT anfalRIEE -

b 57 R # B A A R R R A
K, R A Ak BT R A B R
ERELRMNENR, flin, WA
SV EBE, HEHRE, T8
HIA R R = E£TLFH
HERRFEZREMRT 20ms %,
2458 WAN 1R A An A 5,
R R, R R K
MES#ERMEL T E
EREAERABLSE R E LR
[z,

WAN B ERSRRFEEK, &
Al WAN B9 Capex Zn{al= ) :

FNTFEFUEAR, Sl
MRS EAMREL ALK, W
EE. WM. XfEhr. Mail,
SaaS Kz H %, 4> k% WAN # 35 Fo
REHIFRFEEK, Mol
WAN & Bk % X Jfl 12 5 By B9 4 22
4% 8 MPLS VPN £ 4., BHK M %
FEARE, BE&MELEKD
%, kAT WAN B EREd X B

(=) SD-WAN & 3R & K& #)

A AH B R,

DX ELERETYEXE, WAN
et 3 ER NI Pa

HF WA A IRUE A E T,
GRE] . BEESHL LT
FEHERE, 2 XWE ELUN
Ehntrkk, R7E, o X P%IEE
EFEEERE, XA REN L
SHhELRNFE. FET, T F
X PBRKEREE, 28K
H# &%, WETEELERE
P&, AEFERT TV WL
TRFETHATNEITE, 5
WX, wEEME, HEMDE
BRAFEEAT, FEGDEFH
A% TF B, BEUER.

K T R E R A WAN W 4
T I B — 7 51 37 4 ek o 3 AR, SD-
WAN 7£ £ 8 WAN [ 45 A o 5 A
£, BIASDN Wyt B, @i
& FHE SD-WAN 54 %, I T
Ak WAN By e B HE | R fudE
o

38



SDN/NFV 7=/ Bk 3

SD-WAN 3 3¢ % WAN I 46 fih 5
R, ¥ EERE LR E
P 2% BLAR SE B R A HEAT AR AR, A
WL T W4 B, ELHE
ML B9 E, KPR R
#HATT 2%, AEIAT M
TR E P, PR %
WEaEfo AL, AT 3w Esm WAN
M4 EFmER, NMLITE
2 B 45 BE L. SD-WAN By 4Bk 4244
Wl 7 BTN

H & Underlay & & JZ M 4%,
AT HEBRE A, Overlay & TR
BRALI, EREFELRE
Underlay Z Lk .Underlay 2 W%
ZRTAELEAHFR, — K5
ERFRETEL &, T UEA
SBEaEth NS ASE e TR K
F 54l A EAZG R HALAT B
8, AT A K CPE T 2|4
AP LAN MU, “HEHT AW,
Overlay B P4 4E Underlay P %
BE WA, AR EWE &, FE SDN 5
Hl &0 X B aER R ERE,
AR A A A 28 A B Y 4R T ik

SD-WAN 2K AR 5= L & B
EAFH B B, — ML BGP
A0 OSPF A £, B &1t YUE 3 LAN
MiFe Overlay Ml (fE#E =)

EHER L HH %5 CPE &
FEEF XA 0L £
UNEIDSS PO AN e = R 2L
BO“RE” FR, KIEZmK

E B Ry POP 7 & R i # CPE,
BRIt E A 2 FEELHN LA
WLERE % 4% POP ¥ &, kg
A T EE RN Ak
WY POP %7 b e, HiLA
POP ¥ #& vCPE B M x % &, T
CPE 5z POP % S E# 3 VPN &
W, B4R SD-WAN A2 4% Hr ok 48
s KRB ARE B /A AL 3E 4
RRAEREARE S BENHE
G, KRB CER WA TR,
Hoop A - XA IR TR
P 4%, 8T REE R i A KR
.0, HETF Overlay #f4 Xk
FHAT W0, AR REHEKE
FOOETH, MEEBEESHA
4 %, s2F DCT A WAN B4t —
Wi . RE TA S8

39



EEHE F . SD-WAN 24| 2 i#
i B Rk IR K R B P 4R
I P L KRR, KHE P %
PR T A B DA S L 4R 4 T
JH P R e W 4 JF AT
DL SD-WAN #XiE4: & R HAT R
PEGAEE, IRERLRWN
AP eE LRENAFK, wFEM
Bt B [ o W 4 YRR Fn 17

EREBE: BRAN T
AE AR H W% R L
Internet 77 RENLNH = M X
W77, BREE = bR K
¥, Internet 3 & TG ik # & N

WAEHFaEE, Z0FNE
EXR, WHFELEMEEREHN
2414 B, SD-WAN itk + 4
bR RS AR, A
it CPE # Bt P M #N, AA
W E B R R G IR L 5
HERREEE, TRZMW—K
R, #Him A EERS . &
ERE. ZENEEMRE 3R
R TR, BB VITRE B &
AP % 7 SR AR SE IR A AE Lk B
A= R&FBRENZRS,
REENE LR FT%.

40



SDN/NFV /b Bk 3 SD-WAN 23k # A 5= % &

Orchestrator | 2=} .. — .. — - - — . — o — o — - —- Orchestrator
e \\
./ ) LN
“me —cy
Branch 1 ' - . _ . ‘ HQ QD
™ Internet‘x
Q U Branch 2 -' -
! \
Qo B & <
S
g [J Branch 3 Data Center
s u. \ea
Overlay
Orchestrator —_—— - Orchestrator
- T —:
Branch 1 Xl | | B
R /] -\
Switch |
| I Lo
s LN
iy |
S IPsec Tunnel
/ " @
Branch 2 ooa .j
Switch /' router router Swntch
/
/
L
Branch 3 | CEEER |
Switch
UnderLay
D CPE Mobile Orchestrator POP RTT : Real-Time TCP Tunnel

B 6 SD-WAN & EkH A 4

41



(=.) SD-WAN A S H K44

SD-WAN # T &4 WAN 4%,
SE3L R yEEY IP Overlay 4 K,

RE5FE, fndzMaegx
aee s, B/ AT EFEEM

THEREMENURENER FTAREZEELSTFE, HFEX
%, MBI UE BN 4 R A Sk EELXL, BEFQ, DMAE
ik B4, MAZREEBAMT I F,
P ik, DUt VE R 1% B A

1. BaardE, KAkl

% 50 P 4 09 # F AR X A 2%,

H2 R E ATk IR L 45 5K

—HEA WA B, A
ETzWRARTFF, FE/HN
BMHEARZUBEREM (T EZ
FI) WARFTHE., BHR
T, FAEA. F—HEEE
ETH MPLS ¥4 FERIEE
TR, HERAEHK. MEEH%
[F AR, O R A W TR A
HYIT P45 K

ok s
SD-WAN i 3¢ 47 4-35 il SDN #1 NFV
BA, EAW T RAFAX
AN UERE. WARES

R G W 4 JE AR

5ERER A A T DA B
TOAZ o T 3 T 8 P AR K i Y 4 AR
FAREER S EP/AN A SD-
WAN f ok 77 & %, 8 38 A F 4R
EERM LR ZT 44 POP 23
) SD-WAN 12 & F &, (# 4 W 7
L4 55 AR MPLS By ¥ 3, 4k
whRRER. Ba/l . EFWE
WEW ) BN EER S, FEA
W& R Ak 1T P4 R X . E A
Al SD-WAN f# W77 &£, T4
WO EEEH A, KAl S
BEFQOWETHE, EHET
NEILTHBREANK, FF R
BEANSEWEE, FEEP CPE

42



SDN/NFV 7=/ Bk 3
IHEANREF BT A. &
EH BRABENN TR, o0
Pl fE ot Fini, &M%
. P RER LA,

DA B B Ak R A B R
Al SD-WAN 7 gt 4 T

AIALAL LB ALK . 1 1 SD-
WAN ZE-F RGP A E T
BENMDVHREAX, E=
MNE@E: D), F—, BEHEW
NERMENERANERER, W
NGB RE, BT, 2
# O(LLT#R Site) « £, #E
WL Site FENM IR K, F
=, FIERFRE RS, #ET
FINFHREER, hEHK. K
R K

BEhEBE: TR LR AR5,
ok F FEy CPE & &2 B 17 |7
B EBR MBI, 3 BRI
Py o 3T @ B VT ST R ERE .
EHHNER P b — BN
P35 F BV A 2 P2 IR0, R

SD-WAN 2K AR 5= L & B
TREEFAREHENARE X
FE, EXNXBNHTESTRE
i, FRA ZTP 8K, EAHE
MEFMERABXGHNLESE
REZHANE — R L5, LA
BLEL DHCP 3% 5K B 77 3 K 4 %8
WAL, ML FEALRES B B3
MATse B E WA E (BF ZTP
Server), T#EAFAREFE XM,

WAL IS Rk : &
TR FE A EEERERL,
&3 BT A CPE. E 8. Ffu Al 5k vg-
W IEAT /& R I

28 B 1 o REAR K B9 R F+
T 20 LEMNRE, ARERK
T Aok IT Wy 3R F HIE 24 ik A, 1
i B FF A APT, Ak 1T 3 W %
TEZBGGEI TN EMEEE
TR %R H A A2, T
AE AN T 37 o 5 5 T B P 4 3 R
AR SRR 2, TR B AT R X
U6 3h BE KL i RBG S8k, A W
T E AR

2. SRV6 AL M 25 My 383% R &M

43



SD-WAN f# sk 77 % % & SRV6
FA . H F SRV6 H AT 5 TPv6
M ARG T ERNY EIEFT
WAZEE A1, FFF Overlay # 1%
TIETF & X #4 VxLAN/GRE/IPSec %
R A, HHREEA Overlay.
B & W 4% 7] dm 2 gk
SRv6 £ [P 4 {8 fb An i 2T L 4
TR A AT R B, R
AT—RIPHEMZOHE A E
SD-WAN 2244 %, SRv6 7] H 2 & 1.
SD-WAN %t Underlay [ 4ty R %0
frEdlge s, A0 e
SD-WAN Al & K9 A K & 77
[l o

# F SRV6 Hy SD-WAN W 4 %2
H, F=HE I X9 AT W E
2. Underlay % Efndt % &
H Kl SRV6 A, SD-WAN W4 %
#H# SDN % A ¥ 4% 2 #9 SRv6
Underlay M % DL R = & b gk
A#ATT LA EES, TURER
HEe . Mot l™&,
SRV6 By SD-WAN i % & 4% fit 4w
T4

Underlay,

&a

Under lay f[E18EST: 3 7
CPE bR %nl %, [ I SEHAE H
WRERE. £4LFEF, CPE
A SRv6 &6 77, I LR B W 577
SKJE N 3% B 3% 89 SRv6 Policy.
PoP . J&] By B 43 % 8] b 4555 LA B
Underlay % SR Policy —#2 ¥
DL e — a8 5 DL R 35
W% BEEHNRS, £
Overlay #7 Underlay ¥ ¥ [E], H
FHRE LS KRR ERTE .
Ao A FAE,

Telemetry: Telemetry & —

TLAZ Y AN R B R &

K R HENE A
it #EH# X (Push Mode) & #AH#Y
FFHERER P HLENE DR
E&1t. CPUBRAFREFEE,
HE A Gt R (Pull Mode) HY
—F—EAXRE, BET E L

BERNKERES G, ERE
il 25 F] DURE 2T 5K i By R A I 48O
A5, AW 2 5% % A (8] T B
"6 I o

Rz RXFIBE ST : % %8 SD-WAN

P ]

44



SDN/NFV 7=/ Bk 3

SEHL LR RS Gen B d B T SR BT
4 & (v CPE %) 523 DPI
&k, T4 A SRV6 By SD-WAN #y
R T BN R £ SR R E
Bk 77 . £ 45 A SRV6 #y SD-WAN #,
AUARER S IPv6 T H &L

3. &

SD-WAN 2K AR 5= L & B
W YRR R g A ER, T
DLAR 8 DNS 34 . DPT %R A 5
AR, PR EREX LN
15 B ¥ B4E 3R o0 B 4T B AE R By
SRv6 ¥ 1% 523 SLA fR [,

BER, B RFLAEXK

P FxEZHAE IT £aE
HERH#ESE, EXE,
R N O B e

f — B & B a4 W W ey 5 R

SD-WAN % % F E o5 5| sy 0 2 &
M, MTANEREEE, AT
RHRESEIE 2, 2 W

AT R H N AR T Z A H
FEEEENTSRATHERE.

XA T G SR B SE e AN AT 7 E
WERE, ZFPHNLeBAETEF
B 50 XA FZATH R AR
77 52 A A8 SD-WAN R\
A, ERMA WA N W ALF
LA A R, ¥ SASE B K7
5] R B K 4 . SASE B
CONRE-AT R

i
S

N

-
iR
=
St

i

R

P
E\m
%

\l

S

A e, UXFHFHFUALFX
BA 3T 2L A . SD-WAN & & i W
% Fugz 2 3h 8, SASE B Ik
SD-WAN % 7% ¥ fm % 2, SASE A T
Mot A=RE, REREHA
b [ 45 Fu 22 R %o Fo o SD-WAN
€% SASE *F & 8y XA, L4
G X AL B fu AR 0 F B
SASE =R %, TR T 28 &
JR A L B 2 SRR R R T
AR R A . B AR AR Y ]

o SASE # 3t ¥ /& SD-WAN, ¥ 5
PEFLHTEEANE2E. =
T 5 A A% Bl M AE B EEA WAN B
HHE,

SASE Rk &= E W% %
aHRk, ENEMZL2REE

45



3% : SD-WAN. % 2 Web ¥ > .CASB.
SDP. DNS & 1 FWaaS. SASE #t
7 7 SD-WAN 1% & | [ K3 . IPS
YA P Tl A P 4 e R
T REBER - RAHE, LA—A

ZAH AT SD-WAN MR &R AT
EUEBWERA G, ERE
BREEEG LI L LWL
78

4. SLA = fkE, RABFE 2R %

B Pk -5 AR B 1 S0 LA
T SD-WAN ##ry vl Fite. FE b,
FEAHE SD-WAN R 432 Bt @ A
BAFE LA AL A
Yo H b A P 2 % SD-WAN AR
T A ROX AR, P, £
Pl A RS TURTTH, EREK
FERE R A ENEE, U
BARFERE A AR EKE
Pl R, AP FEmE
FRBEXEHENERAKRE
AR, X BEE SRR
F15 R4HE, L7 8@ ML
E.REFERE. WEFEAR
e, X THEERGHEMENF—
ANF7TE, W R SD-WAN R 412t
K,

SD-WAN 70 ¥F 4 WL AR 48 AT =

w5 E & (X E 5 E
RLRIAZ ) 1% B 2 r N EP SLA.
B, HAVFEMRELEES
FE, N SD-WAN 7 4 % A J
JZ MPLS f& %, M 72 2 B 2 o
REEFHRSHE. WRAND
1 BB 2 L E , 5 MPLS 48
b, v EakEmeEd. A
e, Ao ST R By R R A
BEA RO LR, UEES
FEEH SD-WAN EHEXA . AL
REF A 2REELE Ping A
#® A1 Traceroutes, fHiXx ¥ (&
R FEA .

i FELEEERE, 7
DLEC & SD-WAN AR %, LFAT I &
o LR AR AR R BRI A Bl
&R ERAE, AL F I

46



SDN/NFV 7=/ Bk 3
K E BRI 7R AL e kAR A
B & HY T E AR

M4, SD-WAN = LLE X AL %
B ERANARX 4 8 & Flhm,
SV TTRRAEH T EENSE
& AR A& K B IR AR R
WNE, HFCT A ENELE
AR E A P IR E AR

BRHFENRE, AT ULE
TEHRERGZE WA SLA.
#RE LRI E R
FHLET A AE—A TP k4l
ZRAFPREXH, BARTLUES
FVE P 4R

L — A i@ T SD-WAN E
I 45 ) 2L WAN M REBE, B R DA
¥ SLA HEEXEL &%, X5
—#& B WAN SLA 1R, EEEE
B[] 5k A kK T M R 5 R

1 BA BT DA € 0 46 SLA B &

5. FFRIAKE

P AR

SD-WAN 2K AR 5= L & B
B R R B g A 8 R - ok, T
TRERAERFE N HIE. WAl
T LARE IR K, KA fu 4%
% 6 A3 SLA. SD-WAN £ 4 1T
ARG T — AN Le,

UMM RARFE. 0NFHTE
ZEREANF P8 SLA Gl E—A N
ARF.

=T SD-WAN E & i #k £ fi
PAF K AR Z B BRI RE,
BUHTUBRREM KA WEE,
Bl A3 SLA RFEMmEA. &
i 2 SD-WAN W 3% e 5% B, 5 A K
W SLA JLF R Al ERmE AL
TR S F 4 E K, UL
KPR M T, TR EAT
Mo X B T MW E SLA, JF R
FREFHAE L H R
A, LR IR 5% R 2% K

AT AR BB A S

SD-WAN By F B HE A EEH
HAREAHENI K, &RXP AN
HE E w4, FFak R R B AR B

f& SD-WAN By Rz F 4T 81 “f i 7Y
gE”, DEEERTARA, M
K7 JH SD-WAN # Ak 38 2 X —

47



F R T SD-WAN 4RI 4 7 T e
Brx. EFTRBEANTRLE R
REERIEUTAE:

A W 4 L. Bt SD-WAN JF
HF &R d, FlexiWan 42 #
T —ANZREATRMRT E, &
AEAGROTEBERAE,
FURRH A R R E =77 &5
MR . XBRER SR
ERHA T LK B T AR
FEEEKE SD-WAN % 5 88
Bood, RERFERENTFHEA
A HARF, WAFE SN
PR X TR A R R A
AR P A A R SRR AR R
THZHA, FAES BN
VMware % A" B By 22 AL 40 %
M. EATFmAEY, Hwt
TREEF RGNS, TUE
BMHERRAFREE SR
B

M= X L Pl e SD-WAN
EPREMLE, EEEEYHNA
AE 4% 1 A 2098 ] iR B B P 2% 95 R
Aogefr, EAEHFFEEELFH

v &A=l TR g
|2/ V=R s N e A K =!
H P DU Ak A %4 RD SDN <TUI 3F,
FWER, TRWNSSFIHEN
RrPAEYER, 5EMNEEAE
HAE, RENFRENAEEX
RETRSZFEEX B ED
A 20 MR &, B S S AT
SR O AT LEERA
TR FERA. BA I HE
PRV YR AR IR K SRR, (B
RAWTTHE. EEE. RER
KEHEEO RS WEERAE,
fl4n REST API #2 LB % i
AT R & LR ERED A,
HWoERENELE LN
HR&LERETRESZOHL S
AR R, 4 A E A
mEHZ—, AENEETKE
HEIA R & RS T 58I
EEEIEMW, NN
T

BAFFT KA £ 7 SD-WAN
TF A RAG AT, 1 3 2 L
£ (SDND | P 45 o &E g AL (NFV)

48



SDN/NFV 7=/ Bk 3

AW E, HEHT UNE
R RHFTHER B + % 5,
o X HY R R B ) TS A A
e, BF AR EEWE
FRETTHITE, EA1Z Linux
EooPAHMNEESL S, WT7
EIE BT E A A YA AR,
OpenDaylight T E #1 OPNFV 2 B
BE Linnx 242 THWHE,
OpenDaylight £ SDN #& il &,
OPNFV % v& NFV 4 4, ONF #y B %
FHHT UATE. eNEHE
Mininet(—~ SDN & #liX e & ).

SD-WAN 23K # A 5 =k & &
ONOS (—~ SDN #£# %) . Open
Transport
3 B
(— /MR ETE ) A1 Stratum (—

Configuration&Control

A SDN R #AIBER KD o, X
FHRTEWEERTER#F € F

AT&T. &8, 16 & LA Arm, 1 ¢
BRITHMBANK R, #F SD-
WAN ¥] DL 2 2 % 5% 5 WAN + 7
ERHERERE, EABHESF
(5] &L, ¥ Ak — A JF 3K B9 SD-WAN AE
x,

6. )7 B RE G HE Ao AT AEFE

AT EIL B E dR AR
., RIEERE. RoWEE,
SD-WAN 28 P 77 5% 4 1 LA T & it
R

SN A ERKER,
over lay F under | ay PI4& fiZ38F0
ZeMRE:

KT EIRER . FEM AR
WAN 4P T 89 % v& E Bk, SD-WAN
AWM EEET IP Overlay A

1H 2, ¥ Underlay W 4 # K & B
., T WAN XA ZE#HEL
MSTP # %4 . MPLS P %, &£ £
Internet. LTE 5(# 5G % 7 X,
B WAN R4 4 7 o b e 4R B
IP % b ¥] 3, SD-WAN %t 7] LA 7E b
B A M 1P Overlay [, 523,
b 2B R E AT B BR . SD-WAN
R T FEXF S X IERZE AL
Bz, BEHTARL S

49



WITEAKERENFR, Eaes
LI E T IP Overlay # A #y VPN
BB &/ T A o T ARk &30
T ERER T AR, A
WFEEET RN EHITRE
FIER, BUAFE # 4 VPN K
AL EWEIER, TR A
RAF, RELFHELSA . AT
REEFE AR FIRK, HH
TEHGER S ML HENE,
tb 47 Hub-spoke . Full-mesh .
Partial Mesh LR 4 2 W %%,
M 375 35 8 8 b 5 B U7 AR T
bR FE,

T HRHM L S gRHER B B L
ZR, RAMEEIBEEN

i 3 2F A WAN 8 P 4 A A
R RS G R AV S
LI AHET, [F A HE B %
- mdE, THWL% EAMEE.
2 TR AR e WAN £ ] & 2% & 6 [F]
Bf, AKERA T W& REE KL,
P 4 g HE o BB BLAEE PR T CPE
FF B . WAN 4H €l % . VPN $a 3 &
S RIN E A I

RIEEM L MR, BEE
RERRFAXT A B A LM A EIEIE

XEE R LTS, 4
XA B b 453 & 18 7] LA T B A [R
i, LI NVHFELRE. NE
7 oK 3 . 3L UEAL . B DDOS % &
ek, XEFET AN R
E, SEF = m Ak BT 7% URL
ok, MEESEILN R4
o] AR . CRFER A LI A
BRAuF e, LAS) X ELNE
ST, AL, BRENE Y, MEE
EWALRRETHIFERE,

£ SD-WAN Rk 77 22 #y SE 3
B, BB EREXEE
WE S ESEILE G B B R
HESRNERE, Sa%E
38 it % & IPSec VPN, X #.
4G Wi-Fi F3h ek, R A F 4 X
WAL B PR TE K, A RE B
B E & SD-WAN & bR & E K&
. ZHEFATANEE, %
BEREGIFEHEE. AT
ERAWR %, Faeskd LA
P L RS B T g8, A R R 7 1]

50



SDN/NFV 7= 8% B

TRER, ZEEETHE, &

SD-WAN 23k # A 5 7= b % &

P ELHE.

7. 3FBENG—EE, A PR

AT ES W%, SD-WAN &
TSI T WG aebs, T 5

P 45 S B B P Oy R R,

B BRI AEUT 4

LEA RIS

A WAN £ Z SD-WAN Hy
—NEARKRAE, 4. SD-WAN 35 &

Ml EBRERRHET LWk,

TEf£ 45 MPLS VPN £ 4 WAN 4
Hy £ A £, SD-WAN 5| X\ Internet
4% B 53, MPLS+Internet &4 4%
B, UE&BNET LB
AL L FEEBNEEANA. I
S, To 4 WAN £ 86 89 5| A\ (4 4G,
56. LE%) , # SD-WAN &4 7
FEmmEER G EE. £
4G SD-WAN L& BENF, P4 L
Pz B ERM R a1 O A

BRESEEE, RiPLEERae
A MR ESE; A 5G SD-WAN

TARBENT, @344 56 09 5 &
LRI FEe A, AR EE

AT, BREE, BEEsE
HIEE 775 £ 2 SD-WAN T4 A
o, BT ENHEF RN U
BH TR B R A0 B T
R 4 BT A AL 5 15 8 T R 4
EHEHILEMEAREEEE
PRIk, ERMEEMEALR

EM, HAME WAL BTG
ME,

SEATE . REEEREK
BN AR, WA ERE. B
FAERE EASWRES, SD-WAN
A LA %E T REN, SE
P& 5T k&R, 4 EEE LR
BN RS, ¥ i B IE L 5
EE P e R %
k&, EIRAZRERETE, K
PENENRS, AREF LS
EHmBLH.

LAN-WAN ft & 5 —EIE

" LAN {UJE %2 SD-WAN #
B Z —, f£ SD-WAN 77 W

51



Ak E, 5]\ LAN U35 # 41, AP,
7 KR &, ERERZHLR
—EH, #—FSHNEENEL
B, BhmWETHANEE, FE
P 4% 1 B0 o im 4

M, LAN e e N\ A4 42 P
WRE SN ABRET EL 6

(v9) SD-WAN [ P 47 1

%7 Ethernet %k . Wifi T4
%% R\ R, WiFi6 B LAN
AF R ToT BANLIGIREF A
SD-WAN # k7 ¥ £ i & & M A
KA, #It QoS KM ER 3], LAN
A0 WAN B9 Gt — & 2 4 3i 2\ 3 9 AL
ARBRRET EEiikiEz,

2019 4 10 A 22 H, CCSA
TC610 SDN % j& 5 & i# I 34 72
% T SD-WAN % % #R % B 5L T, I
Bl FF B SD-WAN 2 % 47 of e 4
&, WNEAEBEAER., XREEA
TARR . W&, il

aFEfEEEEr. Hxd
mED) | BERS (BEHE
B ZARSE . B )
AN, S 10 B SD-WAN
AR B ERL K F] SD-WAN 47
BRANER, XEHFELRAE
AN G —. A, BRARAT L
B AN, #h SD-WAN % A 2 &
#NEAAT AL B, fREE ICT
Ny 3

CEREFEX T M 4% (SD-
WAN) SREARER) #mE 2 LT
SD-WAN Wy B KB A EXK, A&
SD-WAN &y & X . MR%- . B A
2R, RHEMA. TFF,

(R E X 18R (SD-WAN)
KBEFRARIEIRER) HENET
B T H M 4 (SD-WAN) #y
RERAIBITERER, @ SD-WAN
IR -89 KA X R EARE K,
SD-WAN Z& 1K f# A 77 % WY KX 42 35
o X B AEAREE K . SD-WAN 18 %
MR e A X R ERE K,

CER AR E X35 M) (SD-WAN)
MK FFFE) FREME T =X
ST % (SD-WAN) By %4 K

52



SDN/NFV 7=\ Bk 81

MR 77 %, A3 SD-WAN R 489 >
R AMIA T % . SD-WAN (R g
S 7 B R RSB Tk L SD-
WAN 1 3% % B9 K g BOA M A 7
. SD-WAN W % % & Y K S A
MR 77 3% . SD-WAN #5 #i 25 oy % 42
AR 7 % . SD-WAN 4 HE 25 19
KB AN 77 %

(R E X 18R (SD-WAN)
HERS REMSZIFEAZT
B T M 4 (SD-WAN) Y
BELH ZAMFWHEAEK,
BaRENT., REREHH.
TV RFUE,

CER A E X 18R (SD-WAN)
BERRSS T ERINER D 7 v A
T BRI B M4 (SD-WAND
WA & S e By A
Tk, BaWEEMER. LE
MERH . SR EHE, HE
imE, NATE. RERE
o

(R E X 18R (SD-WAN)
HERS SUREHI T ENE T
AR X B M % (SD-WAN) Y

SD-WAN &I A 5= & &
BN 5 SRS ANBEREX,
AeRAER. B, AP
CEEN b &
(R ZE LT 3387 (SD-WAN)
BRBFARZKD) AT EMZT
AR X B M 4% (SD-WAN)
E R FHAZER, @4 SD-WAN
A% %% 5k . SD-WAN 32 & &k 77 . SD-
WAN ji7 2% %% fR %88 77 . EDGE FR %-
Bt /7. SD-WAN APT #: D8t /. #
R R 5 A 6
CEREEEX T M 4% (SD-
WAN) 2 R B BREAREER ) 47 A
BT B LT B % (SD-WAN)D
% BBREAERK, #& SD-WAN
= B R FHAE S SD-WAN = &
RS- H AR R A L. SD-WAN
=B E RS R A A
SD-WAN Al P 5 iz EHEER
. SD-WAN = & & ik % A ..
CEREEEX T M 4% (SD-
WAN) #zl2edb a1 O R ARZEK)
PR E T R SLT H %
(SD-WAND #= | gt m# 0 & AR
K, a4EHEmED APL

53

[

&



WA E 3L, L AR AR A R
% X, API 7%,

CER e X T E M 4% (SD-
WAN) ¥ 5ll 25 ma [a] #2 O B iR AR B A
SEY FREALE T B T HH

¥ (SD-WAN) #2425 % W 0 4K
EEA M, &4 SD-WAN &k %
M. R AR O IR YANG 4R
A FEEOHREK,

{SRIEE N RIS ( SD-WAN ) FEEAEREE)

{ERIEE N TR ( SD-WAN ) IESED

{SRIEE S RIS ( SD-WAN ) EEHREATER)

Sty BRI (SD-WAN ) SEEER (RUESUHPIE (SD-WAN ) SEEEEASR)

(EREE NSRRI (SD-WAN ) IBEUSEFRER SiziEE)

{ERETE M RS ( SD-WAN ) BEUEEATR) CERIEE N RS ( SD-WAN ) ISEIS AR REES)

(ERIEE M (SD-WAN ) IEEWEEFAER [ ERILE)

(SRITEUSHPIE (SD-WAN ) B5E BAER) |

| ERFFE VSRR (SD-WAN ) ERIEHEEDEAER)

EUFE SRR (SD-WAN ) EREERELSEERE )

B 7 SD-WAN & 7| 4r

54



SDN/NFV 7= 8% B

.

(—) e R T o B E KR EH

SD-WAN 23k # A 5 7= b % &

1T RN T N F SR AN A AUAR BT (8] 3R

1. REATREA g A FE KA

%6 BETLEATR

FE ALK YEEREREXK SD-WAN & A 1% 2

BT 1, #EAERAAMENS | 1. hEHAESFTE WL SD-
AT AT AN EIAENE FEA WAN T EME P EERE, &
HEFE AT FE®, W AEBRKENK, | I SD-WAN =4 & F2 CPE &

A
EHRSVHFNL N E
KFTH R BERE (850
BRI TR E ML, T
ZAfE . %4 MPLS 3 2Z &
K, TE#HRARL W IZE N
EHEXK,

2. Tk #4845 AL
#, N K5 & A2
] EHAT NG ERE T
4% Internet [ 3 W &
R,EZHHAMEERTEH
B E I AR R E A
WAL, Tk RBIE N E
X,

PERTTE & E,

3. TLHETI LA ILAE
KER, nEHELE. HFA
BERE. IAKERELE, T
Bl R MEWtthREeE

AR E A LI RIAER A,
£ R 2H 7 o T 4

2. SEEFHIE £ Hr: SD-WAN g
% 8 B W I T 4 A
My 22 18] B SE B BKHE £, 1R B
B AR & TR, B
AR T2 A, IR (R AR
A

3. ZFBIEL: SD-WAN H
DLE MR AE 2 7 1 B8R 1
WRE, ATV AVEFHE
% A2 1 {2 % 2 R AL
BEmERS, EoLTEE
Wy X¢ [ M2 B AT SR
P4 E . T E R, B
TR E RN, HRE
R 5 B K, # A 58
B, TEEE5LTRBBRAK,
MRz o

55




KAES—HH,

4, T F= TR FHlE
XS Em e R R, e
Pl EF RS BT R
B#H TR AR 4
T, FERERES V2
A ETIE & (AR E ) 24T,

4, = HYFFEEZ ] SD-WAN B[
DA AR 5 32 415 KRl A5 Y
& TR AT R F i K
R.EHH. TECHE SR
P 4 , A S 3 SE B B B R BER
eSS

Bz ATk
A 3
HEGE

L R A i 35 H 20 T

1. W& =A/#F 4 WAN it
B, EARAE

2. MEit., Mass, &
%It 3 B # K

3. LT, LHFR,
K 5 Tk ARIE

4, BEHENE, TEEZ

DLk & A F o L ERERT
M, THEYER

5. £ HmAMRR, T
e, ZalKk

M SD-WAN £ 4 /5, il
R BT

. FEEBERAEM. KAA
5 R, MR R A
40%
2. ZMETT 7. FFin4,
Ak Z- -4k R T
CRERRRRARA, F
X3R4, RIEXE) 5
4.0 &/56 BE P %, W&
AR, pHEREE
5. Lk FAFL, REAN
S, T
6. Bl —M&WL L FENE
M, LHEE, 2o

B 2016 4F Gartner & Hf SD-
&, W& E N MSTP % %
B, LR Z P AF SD-WAN BYIR K,
M5 158 B A MSP £ & R 412

WAN #F A&

56

B SD-WAN fE & & = —
[l
i, A A E P 4R 4 SD-WAN By &
SR%, hErF /AL FUE

BERK: FEELRAGHRR

=
=

4k % SD-WAN & 4 5~




SDN/NFV 7=\ Bk 81
i
2020 4, T EBKAEN L K H|
WNERET SV EHA AL o
J~Z 18 SD-WAN AR %o SD-WAN i&
RO FEEF 64 E SD-WAN
Portal (M EBEETE) ,
FEAAVITH, BREULREE
SD-WAN AR %- . SD-WAN 3 3F 4> b {1

SD-WAN 2K AR 5= L & B
1 SD-WAN & F, L R iZ BIEE 7
P %8 Hy SD-WAN R %2 AT 1% G ey
SD-WAN #E W %, UREFH
SD-WAN % & F &4 . SD-
WAN P 4 38 i€ MPLS VPN % £ 4% it
A RAE W Al 4 3 2 [B] B
M i A & R, A A
AP BUARRL R LR AL

- SD-WAN Portal

e

e et S e

Q @ s
et SD-WANZR

B 8 E 54T SD-WAN ## 5k 7 £ £ 4| 1

2020 4, %A W H I 0 i vk
WA T AL, B R 4 N 4R
A AR SD-WAN £ &V 4, 7
kAT AL

— b AR F: — A~ SD-WAN &
T Bl B4R BE £ 4L MPLS VPN B9
CPE, FF X #F LTE T4 &N, o L
REY REERS, @1F WLAN,

7 K 3% . URL L V€ . BBk B 17 5] 35
. VPN R ® LR B % % .

B ENE: TARAELE
&R

SR YL [
WP RN ER T, s
" IT R B R %6 T

BB A bk F 4. 5%

57



FEE, v IR R AR EFEH, QS RiEF%F
VH5EE “hamEFRE, BREKR

aIalad
¢
B
m j- —

B 9 B Az4T SD-WAN #f sk 77 & 2145 2
2. ERRATIL A G B E KR EP

®T 2®ATL A E K

FELK YEHERREFK SD-WAN # A £ 2

58




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

BITRGHA
MRARR-ITH
AT IT ¥

1. ALE TR, e
N THEHBEA, DC 5
B, HIME ML, £+
WM, REALE. BH K
BRI

2. SCRFIT HHY AT Bl
W, BTt R LB, f M
BE;

3. I HEMEMM, EIH—K
mMEMNBeAKS LS, B
SEERE, A etL
%90 & ;

4, TEM EELE N % E SN
BA, KAMBEFEE. R
BEERRRE R EE, K
AEEmaBAAE, BIRE
BJES . AR KA E
B .

1. AR E T F M %83t
B, SXFLHEEFOEN,
AT RE R BN
%, ZPRERESLTLE
5 EARFERI N AH
FTAHEN., 2P XH. N
FEEATRA. £ EE Y
W E AR E A H R UK
W HIAT AL, XA HEA G
# MPLS VPN, PCEP+RSVP-TE
5] SRv6 & &, % % SDN 4=
#FE.

2. EEAWEHNRIY,
mTHREBEAN RGN %
VAZE- Y=Y S-S S okid
B, REEERE N E RS
Ao RIEWREE R, AT
FF A 55 R B e 1A A e

FHAT I s A
B3 B

1. 23RHME . LB LA E;
2. 1% 5 B R DU far SE R IR
FUHHE, ERHEEET
THARE, FARILEGE
2 W, RIER AR PR
RAT

3. [B A% R HF B
SEEHEE, RIERER, TZ
@;

4, AT EE, BALSE

1. x4, ToRFlzsl
BENE LW SR FTEH
L AR , I T BE R 4L % R
H, BB RAA P
S, FERAAF TR H, #E
TR A U B K3, 2
G E 1Psec R, (RIE
B

2. MR, ZTE &
AT UDP LS E &Lt
s

59




i

5. MTHERAES AN,
BT

3. AL LR, U
B B i 5 1 BE 5 Ao B E B
B

4., [B] B F AT 52 B 28 5 R
HY % 3 b Ab 3h B

5. SLA fR# £ 99.90% -
99. 99%3% H ;

6. AR, WERAELEE
MPLS ik A< [ fIK A2 3T 30%;

7. EEMRRENE, BT
REPER, 13 KEREK
WE,

BREO®kEm
A

1. R & & B S 8 A A
2. Kl FHAREIEAT
3. MARAZ&LE

4, ekl FuyRs X #E

1. SD-WAN #4 f& & BkAT Wb & &
WA = ROR R B R A R
EIP 3 A A N VR R 3
P 4 o, F EL AT DAGE 3F ST Ay
WAz FI W7 B JE A7, AT 523
E RIET R

2. SD-WAN ¥ DU4% L 4 4 B AT
NAZE. 3-8 Sec:0F- il SN
TR - %0 48 ¥T AR LA W 4%
PR E L TR IER R E
B 1% B s

3. SD-WAN 3f 3|3 & 47 4 fE
A1 BB 45 i R e BRAT L A 77 T
B W 2 2 2 oK, [l B R LT
KER, EoLMEZLY6,
REERAR ST %2
PR AV B K

60




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

4. SD-WAN P R oy 47 &t i&
B TTRCAF . SR E ST
B IR B T IRARIE b F K
A H A Ee, #5700
RE R, 7R &5 TR &
A WA A

K AT FF R
5 R A

WH#EH: WERRY5FE
B EFH, B&F. 5
v -3 e, B AL R E
am, A Y A R R
AR .

GRACNE

1. ZRTELFRERF, &
BEAAA, AHKE, 5
R Bohhngz Tk
xR EANIARE N FH
%, Y%%Kk

2. ZEARI 5,
BEAE

wEY

it

1. BEsBEN: 23K
HE# Internet ¥4 AT,
P& K % 2 5% ] 40%

2. IEEREIE: AWK
Bl 4 B AL, 3 3T b 42 HE 52 30
Bk 5 9 4 bk 4T

3. AT RAMSEE,
I E R, A S 4R B AR
HE R 12
4, BRzgEfg—EE, N
& B LB A

2016 &, RABERBHEER
A2 k& 4538 (iCONNECT) #X ¥
RES 2y S kb K
P % & B E WA 100 £ AHANE,
FFBEF AL, F TR
BHAFET A, HEEASE AR
BIEEHERLTEY, RHE

BERK: FEELRAGFHAR

BN EE BT Rh#ER AR A
A B, SD-WAN 784 & 1 H AL
BRae, WHEhAEE, FAY

RE LT RE, Bl B3R AT SE B 2T
B ERE R A, SLA 3K
2| 99.99%, & A & L FE KA

30%, ZEfREEE, 13 AN T

61



A FEE

PRI 2HSME, iCONNECT 3TEEFEREML%E

— @A (e = A
D @ ® @ @ ® @ e
i L] Al o == R =
Cloud/SaaSihf
- . InfFoquick
= & ERTILERER SDN iz
Pt RSN 4934000+, A8 Riverbed I REFR S S
AT
RS SHMAES BN FHRARLT MEheEir | EERHRT IERENRR
TR
;s E7 VNF NGFW, UTM -
aste ey RS e L2 il P
RESTE EitgiPer. EFiT UDPITCP FEC e
e KR flowPacket  ERIRHEH it AL KRt _
$E=HAPI Bz
e LRISE  pos NAT DNSEE  ssem  ERMTE S
2019 EBZIFSEHLAEE: ;Azure . AWS * HEx iﬂﬁiﬂz * #HE * 2= SR
| P e
nternet MPLS = = =
HEESIEE i i i 36, 4G, 5G CPE = VCPE B=HEY Ja——

B 10 4 @470 SD-WAN sk 7 Z £ 1

ke & R ek 5 B B P A
P, B SEELFH I,
FlmmeERm, TEFTT Z
wORERARIE, A, RIRT
ERFBRRE (FX AT, A
K, FHRT. B 0T
ELEREENNE WL, V5
Z IR H IR E &K T AR
B, ATREELARAMEF

15, RIEAT 9451 . SD-WAN
BAR G P EBENT B
B, TEAFRERN—NEBR,
B RAZBENTIR (T4,
T T RERRE B
KTL, BRAAHE., FAE
FREE EFEN PR KR
BE A o

62



SDN/NFV 7=\ & %

Al ABSRR!

3. RERAT LAY I E KA KB

SD-WAN 23k # A 5 7= b % &

«{ iMasterNce--

B 11 44T SD-WAN #2377 £ 2 4] 2

& 8 REIRAT L B A K

TR ALK PEERERTK SD-WAN A %
EAXZFLH |1 EHAEREREAN. X, |1, BLe, RAZEE EM
RREEENA | HNE I ERKEF O | HEKE, AT EN T AR

582N, LR ML=
Azure =W &, H—HILE
#,

2. M EHE TIES¥E, °F
KxF ECM £048 K &, & 2 1%
B R

3. FElBRIEAL % & LAY 403
5 #AR Azure = B3E E K &,
Azure ZEHEESEN XK
& 0K s

4, EARA G, HALE
5., BkZak, FRMNAR
T3 HEd B AE K AHE

#, K EE R RAA P
s, AR P TR,

2. HREBEN, 7 EFE AR
HBENEAYMBEHES L
A% Azure ZHAE F 0

3. XEHALRLE, U
Bl B i 5 1 B 3 Ap oy 45 12
e

4. B &R BER A,
LIS KE

5. SLA R #FFZE 99.90% -
99. 99%3% H ;

6. KA, WERELEE
MPLS ik A< & MK 43%;

63




., EiEE,

é%ﬂ:ﬁo

6. KT 2 HA B A TR B OK,
BEERRE — E o4

T THIERAE 15 AN, &

T. XFASHEHEFE, RE
PR 2 & &%, RO T A
1.5 5%, #HELEEK;
8. FHhtthikiE, ERE
Bt [8] Py 52 Ak B O i i B

EMAATIL £, HERES
P43 AR S . MER UK
G % ZAMRFRAM. B
Bh 77 % R WA % B 7T i SD-WAN
Wwm g, BT LAE
P ES A E P ARE R CV2),
THWEEN IR, WEG—
ERURKELHRES . EW
%A ER . B I
0 P R A BBR B R T Rt

BERE: FEELRABHRR

ERE LM IT RG] RE
TR E, EIEEAME
Mg —EE, KBEMEEKAR, %
HRELEW; 7B AR TR
b EAYEIFN EFEHAM
WMABEELIR, A& FP
FH BB AMS, RIET &
ez e AR BFENRELR

64



SDN/NFV 7= 8% B

4. REITL

Bl 12 &EJEAT A SD-WAN %%

A

7N

SD-WAN 23k # A 5 7= b % &

VY

MR E KR

#9 FETLLAFR

I 74 7K

W HERREX

SD-WAN # AR £ %

FEMLMA

Rl — &% | i

1. FEL FRRERTTE. 115
REER®E. WA Z

1. IXRE#TH—EE,
SD-WAN “FE & Z” teE /1 X

ERAXITEYH WA CELANEARNE | HFEENA, @I1ERTEAT
M, ERP, 0A % | K& A, A WL EZMRE | FEK %,
GREFRHE | XEVFHEET K, WHEFXWUEMEE

2. MAELFEMELE, T
REEITENNEEN. #
FEURHEHIZEERE
/j‘%;

. T1JER erp. JKE#.
ERERAEFHELEL LY
BEFONE, TEH]E
FEEZHAHEFTOCEN
T ERE, ERAN
ERHEGESRE &%

KD_]

i
Bt
4, 178 2 o = 48 0
EERNEVHESHK,

B11JE 5 BMA AT
%o

&, EHEFELREW YA
WEURERER, KEHE
AT ENEEBATRIT.
3. W& Fuik & ww ¥l A, SD-
WAN B B iy 5wk A BF R 38 &
Ta#&mae #RLH T
] 7] 28 4] 2% T o W7 . SD-WAN
B W R & ] LL#AT B 3l
HY 52 B B 7 A, R L 52
B EmE, #HEE ik
R FE R,

4, SD-WAN B & RjE R #%
FHRAWSEE, 2 XBRITE
%, FE(REMRIZE AR,

BAERE: FELAREHRK
EZEMI L, AT HHL VEEREMRET K. KA

65



T, RAZFPHRE DM
1E, & AbLFEET N SD-WAN
WEE—EETHLZE. Bk,
BAAE IT Ak EN K E
XEARR, QEBENREF O
AR HfEELHALEA
o I B A P HE R R
M4, REREEERFE. i
77 A4 E A AR E T
JE, XHERLSZITEE L

8] b 4% 2 oL %2 4 V] S Y P45

DL AZ 0 b 5 1 B9 1% A 3t
= . SD-WAN AR 4 @ 3 4 =y 420

R X T R E ]
ATT SD-WAN &% w93 & 5 4

Wi, TEHARMME L
HWES VR B G E, FR
AR XN JE A A N5 A
A EEE AR ] JE T B A
GR i B &N 1] 5 A B E R HT 2T
¥ VPN ke, BRYE T AR
FTRA, WRIET b 4238 % #
NP ER R E AN, N, #
HERET R EH LA E HC

MegZFe, LITENNE
WIEERER, L AEXN

VPN s BR A my o it il . M
FEEHA D XRE TR TER
BURS X REATEES LI E
o

Hybrid Hybrid
SD-WAN & SD-WAN St
;. Public °,
l Cloud \\

,’ b Store

= -0

— ’ .

N —r - .- CE R U

—— ‘\ "

=’ = 3. MPLS RS m Store
Headquarters ' o
Store
LTE
Bl 13 FE 4TIk SD-WAN #fk 77 £ ZE 4 1

2018 &, R RFEEE AR

ERFRT, AW cHRELET

66



SDN/NFV 7=\ Bk 81
THREABRANTREMHRT SD-
WAN R4, HEZQOREEZHE
H4hplE. mEEM. = Fek
PEEMEAE, EXALENR
JE 5 A T 0 7 AL E AL
AW, REITERE. BRE
el 55 2H B AR R

B BN E P R SD-
WAN #fuk77 4 T, A% 423K
FT W& H Pop A, B EH
W e M G B UL B
/INAY T Sk B 2 (BC), =AUE
B G A,

SD-WAN 2K AR 5= L & B
EL: RAITP BAMAKZEE
2 BI4E B R T LR AL L G R
hEHME, EFBER L HF
B RE AR FERE R LN B P R
FAaWEEfERE. £M%
EHE L. MERMET 24
AP Rz ELA R R E
ERFILE R EN LKA L.
FT W& E XA
SNCP+MSP # 2 Pl (R 47, IP &
FTHEaRBERE, AP
- E T

vPC .
=¥8

BORBIL

C'

S

VCPE = V100

AR %53

S BEEEDRL
Cloud Switch /™ ™, BRI VJ,
- v k\/‘ 3
oo EEE e Q G’ 7
BT A - o~
y CPE: R200
CPE: D100 SDWANET )
R
~” e Q ~ \\‘
V = Modem J 1
NP Tn.CPE: 5200 o
3l % ~
sb M
ISl e

B

K 14 ZEAT SD-

CPE: M100

(APP)

WAN fR o 77 R 21| 2

5. EyAT L #A S FEH KR EP

k10 ETAT b N A E K

67



I % 4 7K

N5 & P

SD-WAN S A A

BT AKED
B & K & B A
T %

I, AARBILWEAFL, &
HHEFF O HELNERT
BN BN 52 i % 2 B9
P& s

2 IR I B A AT L BB HE,
FEEHF EHE T LA
K&, Br&mH s e s,
FE PO UL EE S,
It W B AR P A% R A A AT
R,

3. RILA P 8L L2,
Bl e RIE S s = A, Boe £
WA R B L SR &
SERE

4, FREFLEF P ZETHR
B, AP 4 B R TR
TEHIRERIEE V5,

5 IEXRA RMA KK,
HaR L 5 T4 BT

1. RAREEERE, HIT
FE B R RE 6 BHE A
BRAR P o, AR P T
R %

o mar AN, fEEERL UM
W ok EE, BF%E IPsec
W, RIEEi R4,

3. BmAEM, SD-WAN BA %
S, #TASRE, kIE
BRI e H s ge, 7 A
B B i 5 14 AR An By B B A2
i SR B R AR AL Tl g8, X
I A5 B v M R L

4. FEmIME, hEIE,
ERFERAT. BARL, %
[E] #9305

5. ML SiEs, HER
B, Az s REA W%

£ R

2018 4, KA LERBARKE
TAGAERNAREHSHE
(iREAL) #F W& o7 %=, &
BEIT R SR IR = N4
NFEEEEEKEFOEZHIYA
K&, HHwEWAPEREES

HERE: FEELAGHAR

réER, w7 FEF, SD-WAN 7
GRETHHRSE: 22, 57 A,
WA RE SR FAE, TTREE IS
R, FEE LR AR P
S, FRAH P LR &, L E
W UM f7 kK eE, B RE

68



SDN/NFV 7= #x 5 SD-WAN 23k # A 5 7= b % &
Psec [, RiEE#E4, SD- K, REER, 55 dEE
WAN R &% &8, #ATo05R 8, SLA A2 99. 99%, T E

OCAL VPN
SEEERD

°
LOCAL VPN
#JZ POP %

RO

IPSEC VPN
1t5POP

E 15 EJ74T 0 SD-WAN ff sk 77 & £ 45
6. HFH AT HA B E KR EP

11 FHEATLRAFEK

b E A VHERRFK SD-WAN & A 4
BERELEE | 1. FELQAELREW, E/H | 1. 5, BHFAE
SRENAY | FREIF W%, UDP/TCP L4k, #mak FLA7 |
= 2. BRI bomELKEAN | FM. 5HEMEE;
W, A L 2. XFEEZRLE, ¥
3. B & At R JT 8 5z A AR ST 20 | DARD BTk R R E Ay af
¥, ENEEHE; B, RS K
4, BEXHFRES, TAFH | BRI ERERER,
4, HAEN, EERS 3. BEMEE, RHER
5. #F¥FRNFEENL LE | E, TAEIFEETR
1o, HEEERF, H P 4, O\ SD-WAN & F
TE, THRZRPII K&,
4, RAIEN S, 3E
AR, FRFp AL L. F
T R 4 R A
BEXRE: TEELEGHRKR

69



£ Rehab Group ZHEHRH =R FTE, EEIH B Rehab
ok, Citrix B FAH =#HE, Group B BAHNEFHE ITIHE.
EREFCEFEMEMR SD- FEZLE, TERHBAKE
WAN M4, EZOFAEENET BEWIT, RAWBRTFAFXK
EAY o ERIESE RS T F I hk.

i ) office (I
o
) g ' MPLS Internet g)
[Z8575'¢ 22T SD-WAN E}u@ N SPa Sl )

Lsh = Csia =

3k
W

B 16 & 4T\ SD-WAN #f s 77 5 % 45
7. bRy R E KR K

& 12 Tov e i % K
b7b A PEERRFX SD-WAN & A 4t %

ITVYREET | 1. tR&ABAGE—4F— 4% | 1. SLA FaNAHEAE, 3
FRREA— | HEEEA, ZOLEHT— | ARA6 F4B, REFHEX
— FEITEFE | KTERNLAMN, 5 FEWE | F TR, LEREAER
&R Re P | BHEHT, KEL T RBIEE |, AR ARF R TR RAR
x o, R S AEE LR | MEEE;

BRZ A 2. TARAE M T LK
2. A EARIE AR |, ARES. B, K, 38
BEYA, RIELFESE; | RER ERANSERE LY

70




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

3, BREmZaK;

4, BRABEENEEEL

fr, fRILA % SEREE

5. MEMHTRKANER LB

S-SR

6. mT MLz
BRIBEHE;
A 4% i B NN Azure

W E A SaaS B A R & RE K

A o

HANRRD,

UUI#

3%

Bk, AT DAZE Y R 3 o Bl B i
M BE O AR B 1R AREE

3. WREAXAERE, TF
A RN R 1

4. fE Azure = b, 5 /7 SaaS
6] VPC #5& vCPE & 0l 4 35,
5 R4k & BRI, B B B
Z o S R e | B ) A5
B, hiRE s g,

FAEE®RITL
R H—
ENBEAFR
AE 4G (56)
+SD-WAN T

1. WM& n=zRm
WREAZE. &
AB W, HAkAE
A 5G;
2. V%, SRR, ZHE
ANFR. 5 (M. B
o BREE) FET, iR
B SLA PRI £ LB EE
R %
3. WG E AU,
W A DLR AL S 3T, ]
LP EFNEY, A HEE D
2 T 4%
4, P4 mARIE, o723
R AKX 4 A7 32 7 BT AR
%o

HE, Wi
O H B 47 A
L0k

A Y DL

& TUA &1
2. EFRHEE,

% % Bl 44 BF

b

3. ¥ & &b & m A,
LI LA E

4, IO EFRELE, 1T 23
ERAE::

5. —B A=, ZYRE

=k

2019 4,

RHGE A EER

BERK: FEELRAGHAR

71

et &

%38 (iCONNECT) #) %




PlEs ok T 5, W Bz b 45 ak
K, Bab Y REFIE, Bu
sEMR, MEERET, BXK
TE. RAEERLHARE S

FHREE, TV R E WA T R,

LR AR, B REIR
A 4000 % A4 W B, BRI B = X
ARBRLIEFHTHRA, T
BEmAELLE, 2oWE, &
A

E THREANEE

l“’[ g

#

4 T A -

Eilﬁ?' IT-WANRSHIS
4

hRIETIEERRS

‘ﬁ\
.'\

MBS

N, EsEE
N

it AHEER

MPLS

A\
\
'
\cre &
'

- B3 IAzure=
Az . 7

1= ER R
4T
2GE

6 IpAEE

B 17 T #|3# SD-WAN k7 £ 24| 1

AR AN AA PR
BN E BT R, BERE
BRI, U— R ERE
R R REET SD-WAN AR
%, AR RNERE, R
BN B P R AR &RK,
S BR BN H] AR B E P B P 4R ok R
P 45 R % 1T SD-WAN ARk 77 &,

ARFRELAE . A EHEITE,
BITE T POP BN B i D
BEY, OEAT HAENTELH
fRgEELRE, URRAML
f, BT REE P K%
. RENARR, #ANLEA
RAREREEYE, MRERKN
B RSB RY AW EFRR.

72



SDN/NFV 7= 8% B SD-WAN 23 & A5 = £ B

--PERBE\H--

__CFEA CFEB

CPE1

|, &
i
l

“§

|
=B

@
|
e

"~
bt

I
v
S

l___J

|___J

I
|
L

Bl 18 Tl %1 SD-WAN fif s 77 % 147 2
8. BUF-F& A N R E KR EW

& 13 BF-F & A &K
E7p E A S YHERRFK SD-WAN & A %
XEWKS. F | 1. FRVINAWEERE, B |1, & CPEEEZEAAK
# e RAN TEBEEEL B, REETHE, RERE
2,155 VPN TR G H R IR, | &4, FlB#T SD-WAN £ 3=

VPN JK 5 55 A5 3 | ] 40 s 3
A MR
3. FRVPNEA R 28K, T

N
S

FEPEHE, NEHRTME e, REZX
Ay
3. % DPI & ll. % &k QoS

S SL T IR AN BAET
NEFEHE,
9. MWILEZ M L2

¥, LR SN, FLED

REE

, AP TR,

BERK: FEELRAGHAR

2020 4, FEEFHEBOFNL X, “&
Ak “FE R HT SD-WAN
HAE A

BAT
BB RRIRTT R,

73

7 H | 5] g, B AE R A% AR T
= AT SD-WAN fk F 2 &£ T
b 5 & #7 #9 SDN Ao NFV 45 A 52 31,



WIS R BT N EF L E

RAEZEPFRNRE LA, &

2 5 AW R A B 2T R K LKA, BERA, HRREIH
A HEFHEN G —FE., VYEFREEMFET EMH, £
hEIME RERE RETE., HEENNLREEETYE, W
ARAERH NG ANME, e HEMERA LR IEERE.
Bt SD-WAN W &7 y 4 T & &
RiE. RE. BY @
RS
- ol 5 .,
(DCI/ECI) ik / BIXE / 46 SD-WAN cPE

SD=WAN CPE

“ &t/ BB/ 46 ‘
POP

SD-WAN
-WAN CPE
POP

&4 / HRA / 4G ’_‘

SD-WAN CPE

(CSP/IDC/ISP/ASP/CD?;I

VISR FEARSS
(728 MR/ TELHE)

/§ /AG
§D WAN CPE

J e
N HUAWEI
B%e) iit=
BiREF

SYEkEE)

SD-WAN CPE (DCI/ECI)

B 19 B JFF & SD-WAN & sk 77 5 £ 15|

9. A BRI G FFH KA

& 14 B EBR R F K

I = 4 N & SD-WAN $ A {f %
SD-WAN & 5G 1. ¥LHXAaEMTUER 1. T&RECES, &
MR % #% o0 7 1 | 5G, #EaEAFIR 56 BATH | = KB ¥ 56;

Z 1 oy BB B4 2.SLA R Hy A BB, A
2. AN R THLT U | ReEBRME 46/56 55, &
WM. FAL. Pad EAE | BHFEIRAWE;
WHEIE T+ 3. SLA 3£ %] 99.99%;
3. AW EAVSEEKLE 4, TEMTE, TEART




SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

K&, BREDW A BR | RIGEA;

R
4, BRBREGH L2
. BT HEIEEA

BRI EHE, T4

6. FEMAAEZE.

2019 &, A FEEEFERZ
BHRATHEF, TELKEA 56
SD-WAN % RE #R AT B9 jik 7 5E Bx
EERRTETEHH KA
S e e e € -
J By % {5 56 SD-WAN fok 77 &,
Rt aE 2 e R BENERX,
ERHHFR 2BRSFHT LM

]

5. WA R EEE, TF

A TN BRI R 1
RO, 6. RARKEE, &I
(&1 5 4G, 56 g AHMA KK T %
£ 2, MPLS.

BERE: FEELAGH AR

REMHEF K, T8 HREREAA
H TR A BG A REAR AT, AL T
ATk B SE . 56 & REARAT I L
ANIEg. EHRA. WERF .
2 RBAZ R VR/AR. AEHE % 574
M, AEFPREETERRA.
R, BRrHE. LiAESE
AR S

75



«{ iMasternce

I\PtEngme ARbOOO
SD WAN B&ER28

P, EFF, YEK, BRERITILSS

& LRIk

@zoﬁﬂﬁﬁwwm%&ﬁ%%m

10. 384T

Ak fL R 7 A R R

& 15 RABAT B A K

R A NS V&

SD-WAN H A 4t %

1. Mg #, 2EZL
200 % ;

2. M E AR S H
£, FELEIAEHTES
MR E, B ERE
BT, #ikikE &R

3. EAMNG Wi-Fi RN
MREFTF, ERENE
RETTEMZER, RHE
EA, BoLEFEN;
4, PRIEfE e e L ek

A2 N E] SEAE
B AL & B A G
RGN A

1. & A

1) SLA 7w ey 3 #r, 3
ARAVI-FI BN E 46 f5
5, REEE TR IR M,
2) AR K I RE, UL
BUBT M b FE W aEE Z
W

2. Bm&AME, £ E L NGFW
ok eE, B3R E IPsec
Wi, RIEfEin & a;

Z4a |3, EMER L, 5EF&E

76




SD-WAN 23k # A 5 7= b % &

SDN/NFV 7=\ 5 %
(NI 0¥ ] VPC ¥ & vCPE & %3,
5. REBENMTEZEE | ERMETMNE, 5K %
B B 7, [B] B o % o o 5 4 o
6. TRARA; BHEESHSREE, A=
7. REZKEE, TEHPW | KEH;
22 4, BH LA Wi-Fi 54

WIZE R 46 F, KARK,
MPLS % % i A% 80%.

2020 £, EARYIREH B
T &M LT 2k 2 SD-WAN
HWMARTE, B E5ESERM
¥ &R A1, £ A SD-WAN 77 £ &
WE. ZEE BFRREAES

BERE: FEELAGHAIL

REANBIHE R T, ELIEEE 0 #
fEE L&, 2NEF AN
U RRIEN %5 SLA. #ET
“BRAEAHTHELE” “R
HEAZRE LT X7 “BET

ReltE, Al A TIEARTIT W HSFHRETHR” FHR.
. \ . \ . '\
( ( (@
0) 0} * )
S —~— S *
OzR BB E L& 2N EPTIRiIE REJSHSLA
"BR &M T RlE" " RBHMASHLERSE e BE R BTl SRR R

K 21 =i

A7 A SD-WAN ## i 77 2 % 5

77



(=) B RAAALE ] &

% 5 SD-WANF J #4505 &
S BIETY iz BAER
- Tk
BRFES
3
SRTL  HBTW
FETL BT

1

2015-2018 2019-2023

) FLE R A )
BEXRE: FEFEAGHRK
&l 22 SD-WAN 7 JH #LA4 B [A]
E: NAKWAERE, BRATLYY HF 1 pREK “FAFEIEFZAT
SD-WAN By % 5K A ? SD-WAN f+ 4B FE” , bRk “MEFE” .
SERAEILE? T2 RE N 1-5 4,

78



SDN/NFV 7= 8% B

SD-WAN 23k # A 5 7= b % &

B, BUEREN: HEMA SD-WAN L RAIEBFIIFE

SD-WAN 5 R & ik, M A
JERITET A, NAHEE
mEE, MAWEST L T
HHE A2, 5] B SD-WAN AR %35 & 2|
FY A 5K vk A vk A ) R A AR
RE&THEN, S LEBEE
APE TR RR . #5358 I 3 17 A LL
B P Rk 6 0 R B9 BB BT & 4 UL

BEBRFM, Hur, EBRMEXAT
A E # T IE AR IR BR B R R
NEABETTHHTERE,
AT T ETEAE, BLLA
—RA W EEEAAEZRE
A SD-WAN 737 & J& Gl3& A A 31
o

(—) € LS THEANRE

(42 AR S A E L fE 4 1)

BAN & AT 2000 4, £ 31 T W5
TxRE, EREEETIREN
FEFEERE. (FEARLERN
HEfE&AVE —& EFEAR
AFERANFEEEINEES
HAEH RIES, ONETFARE
. A%&plptvets, 2EAA
H4. REAWBHBRABE LA

R, 2 KR REBREE
XE. B, B R LA
Bk ARIED.

SD-WAN £ 4 72 7 3 B 47 %
B R — AR S, AP
B A L B R R B, A
EXLETaE L EHHEE,
L (PEAREPEBEE
) A8 EHE.

(=) AAHAEZ L5 H

GREL LR L P
FHRER, #EHT (AL

FoREFY , mENE (BfE
W £ B FE 2015 ER) o AT

79



A (BB FoREF) 78
BT A e fE A S, e T A
B E B E K,

QR N SRR 1Y)

FE gAML, g
E & fE Rk EEHITHF &M
#, B (Eae sl 548 9F
HAE) o ZEHERELS, b
FEmGCEER MU LS. BB
X, BT, AL2EHREE
ol = & BT B R, HUR(E
X E RGN HE2E L),
V5 EmEEE—E.BEX,
HRETAIRRRAY, AEE.
HieX., ERETREEENEF
THE, BUR (BERGLEZ

EVFFAE) o AT AR (F
Bl aKREF) RFIHHFR
AR A, L. BRI,
ERTHEEENMEZE.

2015 4, Tikfofz B ALEAR
# (P ANRFEAEEEEAD
FIE, A RTE T AR KA
EHEASYE X CREN T )
R o e Bk 5B Ak kA
R T (RABEHLEEEZ
Y, AET EELSMH. FiEM
B ERGRAE. FHER, EE
& EKE W2

(2) B AHm k55 BR

% T 3 4 I 55 4 B L R
15, AL =S A
HEEE R,
CEFRE R WA 0B EE A
) A AR A E A
4t 02 BEAAETEARSE
FEEANEERER LS, %
B8 LA (AT LAt

RACE) o 1% L oy [E PR (5 1
ANH#AT, EAARMANATHE
AMAEECRZERTERERE. &
TR AATRX, BT AATE
XAgZ#Xey#EfE, 5RER
#EEHE,
FrAFREEREEEE
HAmRELFEERE, LU

80



SDN/NFV 7=
AP HEEREEEREEY
L, ARFEIAFMAE; 2E
P EE s & AN

B F 9 E AR T R R E,

FRERAFAEMER, TRAT
ZEwafl g, 28 ENHBRE
(VSAT) i 1z b % b 70 [ o 3 15 f%
1 &, HE R A E AT

2017 4, ATk EE#F 1R L
W 75 BUAT 1 1 77 R 8 355 2 I
MEBRERHATTER. (X T
BB BB W P4 B N\ R ST
G m) (LEHEED
[2017]32 &) E¥ REHfEE
EEIHE, TFETELRM
% % (& I F F W4 VPND ¢
EpfEEtREREEES, %
mefdyEA s B ERE
%, NEFTHELAFHE, WA
PR R A
TR, TEATEERENINHEK

(W) KEETEBIZIRARF

SD-WAN 47 b A 5 7 b % &
Fr s & F 6T REE 5

= > _
ZEVE

B B4 E R A SR
REEFEAFKR, TUKAUT
FREAE R B EA L
BARR, HEHEEA 3 ZEE
FoVHEREL (BFENE
DR /NN = DN itk e
&R, JEEALNFESEEE
AREELFSNEZER, MIXK
Eae AV EAERTSL (&
FTEMNER) , SolbhnER
P % ik & E B, B E A AHA
EIFR % 4 B 72 8 A W4,
ALERARFNE =T (&FE
A IP-VPN, B & BN E&EF XS
Ak -9 BT A D) R R G A
REREFIIARS, BEE =T
Sl EANEEFERTL (&
FEMNEN) WABKEHES
BN HEEES,

L, RFEFRRRER
A, BERENE, KERZE
. BEEEALERELR

e BPAAARE BB,
RENKEEENLE AR
TELETF,

81



(FRARAMENEZ2
EY F T Z&AWE TR RE
L 35 75 5 A8 K [ Z AT VE B TR R 1
ToRe ME&F &, REWEHES
THREELSEREF; XKAELNE
e, REFEZEGE. RF
SR, B o BR B
W, ¥%EHE R B P
AREEHINIRE. WL,
MRS B FRBEE ALy 7, AR
FEEERELLAET; ENEK
FLEAARNHRA, TRE
IEREZRLEF . WE&. K
FEAKRERFEEDE, &
bt B 4w P R BUR
R: WERAFAANERW, LN
B8 FARERR R EE. ATRE
MR TAAERRIF A .

Fott& RBEEEH
RHHIEE F TR ARIEAE
BREZEFREMFENDAE
RAERRKIE N S AERAF .

E b % F &, o F m R AR A,
MR ER PEH TR EF
fe A o< B0 1]l R B A ik BEAT R 2
W BB TREAFTAAL
By, MR A

Mok, (R AREAER
Ezrek) . (FEARKEME

MAE BRI E) HEELEKRE
e, ehE2E, BXN
A AREFRE W T0A
HERRM R H Lk T B EARE
TR T R AL AT N AT
A, HEALARMAGEREE
WRBAE LT TEE, EEE
RELFERRPHNESE M. H
M E R AR R B RKER
NN EBAEFE M LR FE
& ERERA AL

R e, EATLHEEF A
B B R At X A2 B AR B HR A
2 F et E E R

() SD-WAN 8y h &b L =% H R&HE

MR R B 3 T BORE AN B ) A

BresUm it EBCR RSN X,

82

Tfz%T 2018 £ 8 Al AT
(b =52 iEdsm (2018



SDN/NFV 7= 8% B

2020 4F)) , %5 AR LHE

2020 F it EAEM N EF. £F .

ERFHNRASZER, 2 EH
¥ ERA4 100 R B
FHE, 2ELZE N OARLAT
BRI bl ER” B
TR 3% R B LURAR BLEN
B, SRER &R T
DR ER %7, BHE
il Ex,

fE & b 55 KB A A €
FmEk, “=7 R W mEN
B, “ZW@Eae” kAT EEHS
#, ExW—HRAHEET, SD-
WAN B4 m A —FRIHEK, &£

SD-WAN 2K AR 5= L & B
N BB R 7% T, SD-WAN %
ER M, Kk EE. XA
5 7 B B B R T SDN
Wk R, EREEF,
FEE R WMERS = Sk
WU B B A b A 4 M RE 2 R
DL#% oAb b B8 A BT R AR T B
HE, FEbLERNNS =K
o
M4, SD-WAN L H#H#3h T
ZWRERER R, =FEER
AT ET AHEHEN SD-
WAN =@ 5t H . Fih. 242k
RERELE S, RAEMERK
HAT L LR %

83



RHKER:

-
/Z\\©

@ HHEshH [E SD-WAN KR AL R

(—) &b E KSR SD-WAN A 42 69 Uil Fo bl i

FEREFKILTFHERE,
T Rk 3E % T 1A B A b T I LA,
2019 FH /B4 K E] 4000
AxR, EHF 500 %40+, &
129 Z ok B 9 B, X L4l 3 1CT
VEFERZEER, FREMR
BB, DRSO 0,

ook BB, o AL 2 R AL
Fogk B, FEXSEIEIHL SR
A

oFOE M, B R
BB, LT RALRE,
LA T E BB EE, hind bk
RBBELBEA, AXREF
BIRW R B E R, TAA
F B R AT # £-0 E A T
XX, KR AT
b o S IR A B o A B I
Mo HEATY (Htw: 23, X
g, B BEATLERE AT
A B BB E . XAk
FEESHBAAM ISPEAN, &

N

HEEHETEAELE TR
% h %, EHEAMNEERELR
B, &~ EARMEEREN ISP, T
Bl P 48 2R A 89 1~ Bl 5 2K ISP [a] &
BREETI N % &R T, D
5 B AT 4 S 4 8 B A xE
ANk 35 2 H ] 4R O Y E K
b 4, T B AT A P BN R4
LB ISP BRI AL E R E
A A0 R AR
ZH L FHNEEE, BX
Bl iaI Rl LR,
ZERAUSALRESHNE
B, B KA AN ISP
BNETREFELE ISP XK
BBANEA, EBEHRHLARE
SV FMREZITMALET,
IP BT feta, BT &L rmE
BA, BE T W& RENELRE,
H IR T b 2 P4 R B, ®
R e L Y T K
BENANLTZENE, R

X
™
=

iy

cfF
>

84



SDN/NFV 7=/ Bk 3
I REROA S, SEBE WL
WA %A, FEAVALR
BEHEEAR, A SD-WAN £ A #
FINFWT FA LR LM, RIE
IDC *f SD-WAN = [E] 77 377 iy #2 % 73l
M, 2019 4 SD-WAN 737 3% 3% #4
it 130%, THIZAAEEL
%70, T 2020 FHEHE 202. 4%
kE K — &,
Bl &, B & & SD-WAN fR %
Fadk s S
SD-WAN E &l ¥ & 7 & &
X, X ALHE R AT A AR 2L,
A A A 7 B A B
RAARE, hee =7 @ SD-

7000 &

= MLk

WAN 47 5k 70 L8 4 A0 A3 (A 55,

SD-WAN f % 5 1% Gt 09 W % FR %
HAHEER, xEZRGHIE
wARFNLEREE NG, A
% SD-WAN & T [Fry =, xt
SD-WAN = &£ W18, ZM % &
HARI, 2 — A KB R B
HIRAFEM LR, XFE
SD-WAN 4V 5 % 7 £k %K 2 WY
], mEBLE P W EKREA,

SD-WAN 2K AR 5= L & B
REE AN RS m AL, +HERF
P

ok, TERMENBIEEG
THE, R#ETEZMMTLHEL
&, SD-WAN ¥] 3k 4% ) [ o & 7 #f
KRR, WEEREATLHNESR,
Betrem, TE. #lE. Lk
W, BEAR. BUR. i
B, HE. REAREF LA
Tk, REAT AL B 2 5 b i 22
R, AR, BATE, 1T
AV H3E E Sk, SD-WAN 72 4T b B B
RGBT AT LB R H

B AR R S IR A 1E,
SD-WAN & it L& BE A, BA
& Overlay A&k, BEFXNEF
RESFEN LIRS, SAME
R A WS E R A, X
X %, B E R %
BAFEERS R, BT HR
RSB RN, o ERN
K SD-WAN 7= & fu fR %% A & E
Wi, BEAMBRESEEEEK
B A P 4R 1 AR S5 B R B R,
PRFFK AT R 5 o 2 AL 3

85



(=) b B ik & 3R & SD-WAN 6948 X 32 A3

EFE -, AR E
PR “—d—8” KEET, ¥
E - SR FH AN FE AL EHAT
ERURRE, LEESL ThE L
. geREE kAN, FEIEE
b HLE 2R Ak BLR — S
CRHCR A, b4 Fl B i
AR \E R, T, BT,
FE L BORAA AR = FAT L
a2 ELEN G, W
% tFE\I T UAE RS
XMHEEzZ B EE, REN X
I E N BRSO E, KR
P& AR 32 1 T R A BB

ERCR RN F A EJEE &
B, wEEESTHH
D rE R, TR e LB R T .
MERZERE G %K, T
YA REAVEEY S,
RBRRE RE AW E g,
B EE ICT 9B PHE . K
TN T AEHRCL R,
#THEENVFH2E5EREZE

)

o

m

B A 1E, RO Ak T i S IR
Tl 4 o B AR g S E 5 R K, SD-
WAN ik 77 5 DAL 5 7K 30 4 0
x. GEEBLRERS, The
A FEMYHE, BESXE
B P A R T R

SD-WAN i o 77 22 12 X #F
E 4 H & #, Internet 4% L
ERE. EMER. BE) S8
AR SD-WAN 7 # ol 4k e,
B2 Bl B R B BT HE K. & A
% MR % Fi & SLA RIELL R &2
% |5 71, [F #t SD-WAN #fk 5 £ 5
AR SLA, &4, T EK
S E AR, AT LUAH — £ WAN fE AL
A, XA EREFRAFERIE
SD-WAN By & 7 R %,

NTEZEAETHERF
B, iR £H%, 7
UR A EFNNE=F T,
XA B IN XRERAE
BEEEIETHLE, RATUZHR
X Z R E %,

86



SDN/NFV 7=/ Bk 3

MHTEENMBAERS 2 X
WA B b 7T LLE R L E T
X POP &, AR ESZIL
N POP m B %, 7] LASEHL A
X Z BN LR,

F [E B SD-WAN A A& =k &
RWEAFLRARNLBEHLE
M, FEZAANIERE LK
S EATERR, T
It 5] Bt 4 7T LAARAR I 48 9 b 49 X
B#E. bx. HEVEFSML
% BT S R0 R T

W EE 5, SD-WAN 4 X ¥ &
AKX B ENRAENSLHE
AW TR, I E R A
B s R, ABA KB L
BEEBEXIANFRNEA, &
F B R IR KRR SD-
WAN By 25 981

BARBE:

SD-WAN ®y Rz il & T 1% 5t
MR EF M. EAW7E:
i 34 45 A SDN Az NFV # &, 23
Bt E, WAREWERT
BT E TR E R A

SD-WAN 2K AR 5= L & B
EBENTE: #FEENE T
MPLS VPN # & &N F A, EA
Internet £ % £ I
MPLS+Internet & &4, 1%
[ AR P 4 80 2 ik AR DA BCIR v BT
ErmE N, EEETE: &
L L R P 4 9 6 25 DL RO HE 2
W&, LTI P LR E b oA
BER, REwEsRI ARt
W ERATE: %46 SASE B
R, Kigiee Wz atk,

ol

SD-WAN Y 5L JFl o, s £ Y 52
Bxmakesl, tEEAE
AR TR E (REA W
HE) , FELAFHERANS
b, MEFEEWHRZFHFER
FPRAWEE: FHURRNIE,
AlME DL E & \MPLS 5 &, FHEL
IPsec.SSL VPN %[ £ A 4 & .
SD-WAN 72 Wil ¥ Fn 22 14 2 [8] 52 Ak
T, BUAENIEE L — 28
Bz, XFRBT S BM K
AN, FEE T I A R
LCRER

87



FH SD-WAN %A 4& KR
BA, LB LI E YR,
“bE”IBN, “BE” NV,
“HRWE” JEHMWE, . SAAS
%, ERBABRRETEMW
SD-WAN b 478k, R E & B8
ERIZIRER

BERHLE:

SD-WAN 7£ [5] fr & & ik
TECWKE, F—R5FE Mt
LB, AU EERES
5 4 SD-WAN 77 37 % 7 8 HL 3% -

FoAHERFER, BT HE
YA A AT, B S AT
&k amExdiRA, BRNFF
SDN B9 A f£ %6 AL B % 77 8 R A
B

L&Ak £ SD-WAN T 37 HY
KRERY, SZEBEHZR
TH T, MEREA . EREK
EWEI LA, B ETHIAE
2/ SD-WAN T 37 B9 B &L

23K SD-WAN kX R %
W, 20 HNALKILANANE: #
—hE: MEEREEE; £

B aER S E P R
7 FZM B ZRAERAZNA
Eo. AR EFARK: £
A SD-WAN 77 RV it 3t %
TR SHFETY, B
El A E R R R, &R AR
W3 R T R AT AR LD

HEIRAIHEE -

KL FF4H SDN #E & B #Y
BN, BTHH BT AN
IR LB RRBANKE, &
BRZRARET THHEHEF
K. EFETF, REREH
HAEFEENERX, WEMF
GfEiE SDN Y — MR : “dH
TEHEgREERTREA”,
XAMEX T SINWE R, T
AT & & SDN & B E| I A i
e, RBEERH., ABLVE
HWHHNFE, £ENFE, £
BB T R AR E ARG
A, I SDN R= A B
o E

SD-WAN Wy M8 & “ B &
X7, MAREH = &EN; &

88



SDN/NFV 7= L5 SD-WAN 23 # & 5 /= b %

ET—MHEATKRGE—ZXE JIFAETIRNAELRFERK,

#, FnFeEN ) E3 AT AT RERET £8P 4

“ERX B EH M EEANE, ARFPREERFRN
WA KRR AR, SD-WAN K EERMRF KR,

RLWS RMA, T ERRE

89



% TH J v

F X G FE ek XA

API Application Programming Interface N2 FREE D

ASIC Application Specific Integrated TR B R & R
Circuit WL

BGP Border Gateway Protocol 75 B K X

CCSA China Communications Standards o E#E AR
Association I

CMI China Mobile International %[5 % o [E fr

CRM Customer Relationship Management ZPRrRER

DSL Digital Subscriber Line BFEH P %

DHCP Dynamic Host Configuration Protocol HAENEE

X

DNS Domain Name Server fo A S




SDN/NFV 7=\ Bk % SD-WAN 23 & A5 = £ B

DTLS Datagram Transport Layer Security HEEM EL

|H>

ECM Executive Control Message AT H (2 B

FTP File Transfer Protocol S B X

GRE Generic Routing Encapsulation i B A R

ICT Information and Communications FREEERGEH
Technology A

IDN Intent-Driven Network 215 W %

IPSec Internet Protocol Security W 2 22 2 Tl

ToT Internet Of Things 47 B

ISP Internet Service Provider HEEBRW R %3#=
HE

LAN Local Area Network Vap=a

91



MSTP Multi— Service Transport Platform % b 1% 3%

|

NGFW Next generation firewall T— R B ks

0A Office Automation N BB

OECD Organization for Economic Co—operation Z#H &5 %
and Development JE 2R

PE Premise Equipment KR &

QoS Quality Of Services R %R =

SaaS Software—as—a-Service BT AR £

SRv6 Segment Routing IPv6 A B HE
IPV6

SLA Service Level Agreement AR %2 F

92



SDN/NFV 7=\ Bk % SD-WAN 23 & A5 = £ B

SD-WAN Software-Defined Wide Area Network Wk E T
™

SSL Secure Sockets Layer ZAEETW

|><

TD-LTE Time Division—-Long Term Evolution i 7K A2 v 2t

uCPE Universal Customer Premise Equipment B P osm ik

‘*

UTM Unified Threat Management g — e B

VR Virtual Reality JE W 5

VPN Virtual Private Network FEWLE A M %

VxLAN Visual eXtensible Local Area Network Y B A M
e B A

WAN Wide Area Network J 8

ZTP Zero—Touch Provisioning FER %




%3 Xk

[1] https://zhuanlan. zhihu. com/p/189566899

(2] http://www. £x361. com/page/2019/0425/5055440. shtml

[3] http://www. myzaker. com/article/5d397e658e9f090c801aecele/

[4] http: //www. £x361. com/page/2019/0425/5055440. shtml

[5] https://bbs. elecfans. com/jishu 1630226 1 1.html

(6] https://wenku. baidu. com/view/chb29754e65¢3b3567ec102de2bd96059
0c6d9aa. html

[7] https://bai jiahao. baidu. com/s?id=1661379215592377072&wfr=spide
r&for=pc

(8] #7%. SD-WAN 57 il 77 & Ao HLAR 30 & PR B & AT [J]. B 5 1
F,2019(34) : 47-48.

[9] BEtE, LB Hk, RF, 5 r k. SD-WAN #E A 2.0 K BMELIN]. A R HP
B, 2019-12-12(005) .

[10]  Michael Cooney, ZLE®. 2020 P4 I 4k SD-WAN, i1 2 W & fu e 4
Fa AN HEAH R, 2020-04-27(006) .

[11]  F2. BV £EMHA SD-WAN Bz E B Lo =N — A A[J]. Bz
F,2017(16) : 48-49.

[12]  2mAXRWEEEH (2018) .

[13] I fE#fE%® (2018) 188 .

[14] ITHEFTEZE® (2018) 410 Z.

[15] % L. SD-WAN By /7 5G fn = W @k & % & [J]. 5 #57, 2020 (21) : 25~
26.

[16]  H E#3). & F SRv6 By 3 £ SD-WAN # A& & % 4 [R]. 2020-11-19.

94


https://zhuanlan.zhihu.com/p/189566899
http://www.fx361.com/page/2019/0425/5055440.shtml
http://www.myzaker.com/article/5d397e658e9f090c801aee3e/
http://www.fx361.com/page/2019/0425/5055440.shtml
https://bbs.elecfans.com/jishu_1630226_1_1.html
https://wenku.baidu.com/view/c5b29754e65c3b3567ec102de2bd960590c6d9aa.html
https://wenku.baidu.com/view/c5b29754e65c3b3567ec102de2bd960590c6d9aa.html
https://baijiahao.baidu.com/s?id=1661379215592377072&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1661379215592377072&wfr=spider&for=pc

SDN/NFV/AIRAE S P bR 1 2%
bk A6 TTEE X A L% 525
BB ZRS: 100191

Bk R HL1E:  010-62300081

fEH.: 010-62300094

W1 www.sdnfv.org.cn



http://www.sdnfv.org.cn/



