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A survivable touting and spectrum assignment algorithm
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Abstract Multi-path protection can effectively enhance the service survivability of light-path requests by
transmitting data through multiple disjoint paths. This approach ensures that even if one path fails, the
service remains uninterrupted. This paper focuses on the survivability-aware routing, modulation, and
spectrum assignment (RMSA) problem in elastic optical network (EON) based on deep reinforcement
learning (DRL) for advanced reservation (AR) service requests, where AR requests not only allow for im-

mediate allocation of network resources upon arrival but also enable scheduling at a future time, character-
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ized by advanced reservation and waiting features. To efficiently determine the multi-path routing, modu-
lation format, spectrum allocation, and scheduling time for AR service requests, this paper proposes a dy-
namic resource allocation algorithm based on DRL. Simulation results on a 14-node network topology
demonstrate that the proposed DRL algorithm reduces the blocking probability by as much as 31. 9% at
300 Erlangs traffic load.

Keywords multi-path protection; deep reinforcement learning; elastic optical networks
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28
29
30
31
32

else
R T —AHERRSE D 2 AR TEK MRS R A B 21 25 R AR
JES YR VREE 26, DRL & ABR 5 EON RMAEHEAEAR  (sy as 1) LA L ARG, as ) RIES
(57 sai sri DIFAFRERZEMIX A, . SRIE RG] L 1
end

ZI € {R-Ryu 1b;

T
2k N HAER = 0
Eiekbf * T

SRR 0 =2 v Mk KL, B, =

for #/I\%qll = 1@] maX{Zlv 12’ b ZL}v do

N i 1 : o,
TR b, = fozlv,
for FF—"4~e B E, do
A = A +a » Vylogn, (sisai) (vi-b,)

end
end
end
0=0-+A0
end

3 Distordr

3.1 PiHMBIRE

ASCHTEE DRL BE M8 ERERE T 14 95 89 NSENET $H3MEAT TIFAG, 0 2 FrR™ , B b
B BB E RN :a = 0.22 dB/km,y = 1.3 (W + km) ',8,= —21.7 ps*/km,n'= 1.58,v = 193.55
THz.L = 100 km, FrAEREERER PSD ¥EGE AN 15 mw/THz(B G = 15 mw/TH2) . JiE)Z EON H)
AL BEFE AT 2540 358 A FS™ 44~ FS A 96l 12. 5 GHz, ik AR R A FH R A FIE2 AR
S5 BHS w X FANEENE B IR MIARA A3 A AR B A . EON ARG i T H Erlangs Fm ho =
Au BRI ST S 43 A AR 80 ~ 320 Gb/s yulEIPN . XF T DRL Y145k, % > R E N 0. 001, PrHEH
0. 99, AET ML PERR R X L, A SO T P 2 M s e sX0R v, R K- i % - SE DG e 39 12k (KSP-
FB) K -F - me UVE FL 5% (KSP-BF) | i KA 5 R 45 B0 A2 S8 PR L 55075 (MIFSI-FE) il e KM 1 Al
BRI SE VU AE 1 (MESI-BE) . Hith K (B H 3. (B R BRI E N 1 000, B8 A FE R 0. 2,
TERAE AN BORUE N 5 AR ERBEN 0. 8, ACHES BB E I 3 i,

®3 HESHNE

Tab. 3 Values of simulation parameter

5K Hfl TiEZH Hufe

0. 22 dB/km A 5.7.5.10,12.5,15,17. 5,20
1.3 W/km 23] % 0. 001
—21.7 ps*/km EIES 0. 99
n’ 1.58 ik AR AR 3
v 193.55 THz Ao 8 A% X R 4
L 100 km D5 B R FU 1 000
PSD 15 mw/THz s ¥ 0.2
i AR A 358 TR BN 5
A4~ FS s 58 12.5 GHz PRAPEEGL 0.8

u
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Fig. 2 14-node NSFNET topology
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