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Optimization of the ring topology of industrial Ethernet
based on genetic algorithm

GU Kai', ZHANG Qi-zhi?
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Abstract: To improve the network performance of switched industrial Ethernet, the design principles are given when
a ring topology is used. The design principles are equivalent to a network optimization problem with constraints. Then,
a genetic algorithm is designed to search solution for this optimization problem, and the chaotic migration-based pseudo-
parallel evolution strategy is employed to prevent the premature of genetic algorithm. Finally, a simulation is carried
out to compare the network performance before and after topology optimization, and the simulation result validates the

effectiveness of the proposed optimization method.
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2 o] @RIA (Statement of the problem)

2.1 M2 4L B #R(Objects of network optimiza-

tion)
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Fig. 1 Model of switched industrial Ethernet
with ring topology
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2.2 YLk ] B e X (Definition of the optimization
problem)

Mk ={1,2, - MERTM, &

1, & iectMEk,
Tik = 2)
0, ®&i¢TM k.

R B A& A IR 8 T 7 Bk, W (1 — k)55
T0; W B &R e % 0 &8 T AN R 7 R kAL,
Wi, (1 — kjg) T 1. BERLER I b8 RIS T
YR B A H KB & BT AE 7 MR 5 2 22, B M
I f) S AR B AT BAE O
C= Z El‘zk(l

j=1i=1

T P9 K PR f ey T A A
w(k)= > > ai;+ > > a;—

j=1ick j=1j€k
BE— 5 W] BLE S W 8] 1) TR A9 22 oA — 1
PR3

— zjq)aijlk — ql. 3)

202G (4)

jEk i€k

I= Y S juli) - w(j). )

j=it+1 i=1

AL AR R A 2 3) A2 (5) B BUELRN T fig

/N, R FANBURANZ R PS4 H A e e B —
ERATE

zi:g: (1= 2j4)ailk —ql+
53 T luli) - vl ©

X SR MBEEL, 7T LAAE P AN 5 /MY B br 2 8] 3
ATHr . CHUB/ME I 58 T B /M P 8] A
B, R BB AR A 5 1 B /M 7 I T8 (1038 15
T 22 5. 5 R B AT B AR A 45 AR I PR 361, 12 P4k i) i
T2 LT A R4

1) 7 Fe BT W B N BOR Re i i A el
it I 550

2) F M) AT RN AT BB R A fe g AT
HUAH 3t 11 3

3) & F W IR AE B AT A RE R I AT BL I
R EE
3 BAEHE ¥ v (Design of the genetic algo-

rithm)

BAEEIVER AR EH A R R, e
MN—BEHLAIZE A R BE 46, W id — AN R Z %
RIS FERAT A, et — R rh, L RIEE
EYFRERE . RN R EF R E T R GE M
BEPAMERE N E. EE TS, RAREE
I 5 AR AR (55 ) 45 5 1 8 ) AU O ) < M R
3.1 4hgJ5 R (Encoding scheme)

T W I 43 1) R AR R g B R — A )
B, oW R AN EEEoT & ok, U 7 H
N A o it R A B 7 WET. B A
w&n = {1,2,3,4,5,6,7,8,9,10,11,12} , #k
¥ e AT R4 23 F MW, — A )R A Ak
A[12231223113 2], WX KT MR
{1, 5,9, 10}.{2, 3, 6, 7, 12}F1{4, 8, 11}.

3.2 &N R #(Fitness function)
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3.3 FEEMIE 4k (Population initialization)
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Table 1 Network partitions before and after the
optimization based on genetic algorithm
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Fig. 2 Pareto solutions with different weight coefficients
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Fig. 3 Evolutionary process of the selected solution

5 4 (Conclusion)
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