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Abstract: To meet diverse business needs, both architecture on demand (AoD) nodes and multi-core fibers (MCF) based
software-defined multi-dimensional optical networks will enable customizable network services. Aiming at the problem
of management and control for multi-dimensional network resources, the architecture of software-defined mul-
ti-dimensional optical networks was introduced firstly. Then, the enabling technologies to support the implementation of
software-defined multi-dimensional optical networks were presented. Finally, the development direction of soft-
ware-defined intelligent multi-dimensional optical networks was proposed and analyzed.
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T RGELIIC MR L SRR R, T
GMPLS 4% 4t 73 A1 2047 BT 1) i i AT S5 T
A BRI S. it BTk
JG (PCE, path computation element) M\ 43 Aii 245
P g R ok, R T OGBS A0 A X
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BRI T T TG A R LS 42 SR TR P £ AL 3 T
A5 R AAHZ5 G 10 J7 2 DA s R b 2 H s
BRI ST R A, S TORIEAR A 5 A2 53
GBS FHEOR, LG 85V IR AE
PO SR G 2 . DRI, e OB 4%
(SDON, software-defined optical network) #42H®,
IR AL T (W) ARl o 25, AR 42
PGS, B A O M 2 ade 45, R AR ] s
()77 2T G 2SS A A T RV B, AT e 2R
FHM 28 SR LA L 2RI E 25 RF 3K, SEER e B
B S TR

7432 H (SDM, space division multiplexing)
BR (B2 264t ZR/DBOGET . ZRDBDE
ZTAED 1R H TR O 09 28 B8 110 2 55 DI [i) R4 42
2 AMNEFEY BT SRR ] 2 A
W, AERET 2 ROGLT I A e X2 YN 4 DT 1H
SCHRIOTE 7R T A 12 #0641 5231 0.52 Pbit/s 2011
PSR RS, HAR IR REgIAF 8 830 km. 7HJE
T 2B D BOGE (A 2 YD W 4% 7 1H
SCHR[101ME T S HF 6 MR 5 Hl A D BOG 2T
SCHLT 138 Thit/s AL ARSE, AL 2Rl 2
590 km; [A]I, SCHERLIITRIFT 10 M SR &/
JGEFSIEIL T 257 Thit/s ALHIE AR . EAET 2R/ bR
TCEF IR L2 HE NS Ty, SCRRI1 2R R4k
B 19 1% 6 BELTS2BL T 10.16 Pbit/s [ LT A4
WOR, RAERCREA 1099.9 bit/(sHz) . IAh, 4
175 (AoD, architecture on demand) FEAT HHELM
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W25 HAT LA R

1) R DhREM T EdI . AoD Y fURT ELAR
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KM T 4877 s D RE ) RGP
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A e T 4 BRI 2 5, 7 A B T RT3 8 95
OB B )| I [T A oy =T 223 S
M detk, FE T 24EM%EIEbR R,

3) EHPFHEZEE k. 95T SDON £
R Y L, AoD+SDM 21 & (R8s X 2 4k
TG 2[RI AR 2 T 43 5 3 iy B I 4 B 2, X
FERTA 14 I S REg AE Hh 21 1 Tl (R4 1> 1i, B
JT W AR A R I R

HE, IR Z R T /N R4 4
(T L, 4o A SRR A2 X TS FH PR A o S22 4
T EA A VEZ IR, ) A2 P8 TR R 7 JRe ek ) L
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2 B EXZ UM EIEN

Bt e X2 e M s B8k 1 s, 24,
e AT R RTINS R ST

HG - 60 4 A7 5 A R B IR IR DG e R T R
MDA . 64 R i R8s ek, ot
AP IE i 7 v 42 1 S 45 IR SE T IAS , 1R
AJ DURR 4 2% 1) 45 2 B0 BT s AL SOEE, 1]
AT DR B Y TR R 2R AT B R R
UL TR B O B S TR 1Y OpenFlow .
MPLS-TP (multi-protocol label switching-transport
profile). NETCONF (network configuration proto-
col).OpenConfig #i4% 11 2L & OpenROADM MSA
(open reconfigurable optical add/drop multiplexer and
multi-source agreement) %11,

PP IR B B AR AR P R I 4R il g o 12
a IR IIRE . AN EHIE. B YIRS 2 AR
By, ST M IR ED . TRUEEE I DL AN,
MR, FRE b oA N P Ak
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[T A i T 1 ] - P o 2 B S RS A S B S
SEHS AT CASEIL, it Bt 53K B (RWA,
routing and wavelength assignment) $73:"), B .
K SNBR RS (RWTA, routing, wavelength and
timeslot assignment) £, % d1 5% /M iC (RSA,
routing and spectrum assignment) £35S IR K i
WA S HE 5Bl (RMLSA, routing, modulation
level and spectrum assignment) 477184 T 5
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3.1 TDM kM4

TDM 't 194 45 (1) 194 &5 % Y58 1) AR B 70 02 I Bt
FEUE A I T L B b 53 1 22 S I AR, — AN I R) A
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KA R I B B REAT AR 4, RN, AR Mk 4538 3K
IR, 1] BLA3 BE— > B AN I BRI A2 D 45 TR
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IS e ANRIIY G536 K AT LA D023 21 A [R] Ry ipe 1<
TR . AT RIS, WDM G g —
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DRI WM 't 0 2%t 4 Bk A1 [ 5 1 Ol R £ 1280 i
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AAF LA S B 1) SR A JE 35 2€ i OpenFlow ¥ &L
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AR . HHT AoD 1 s R] HE AL E 4R AT MCF St
A EEM Y AR IEEYE, AoD+MCF 414 1Kt
N2 G Eg 1 — 20 T8 T HP ) R s 3K
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