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Abstract

With the increasingly complex tasks in industrial manufacturing, the metrics related to the opti-
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mization of component service combinations are growing. It's essential to comprehensively con-
sider various evaluation metrics to filter out the optimal service combinations from alternative
services. This paper, targeting the characteristics of industrial manufacturing, constructs a
framework of evaluation metrics for component services based on QoS indicators such as service
cost and service time. To address high-dimensional multi-objective optimization problems and
considering the limitation of the Non-dominated Sorting Genetic Algorithm II (NSGA-II) in obtain-
ing only the optimal solution set, this paper proposes an improved ¢-constraint strategy integrated
with the Pareto dominance-enhanced NSGA-II algorithm. Additionally, it combines NSGA-II with
fuzzy decision-making to search for the optimal solution within the obtained optimal solution set
using fuzzy decision-making methods.
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Figure 1. The flowchart of NSGA-II algorithm was improved
1. i NSGA-IIE L RIZE

4. KEEZERHH
4.1. BHIER

N8 IE BT $R AT K 5 R AT R RO, AR SO vt T R R S B S e A
pycharm2022.2.2 #4F 1528, &R 458 Windows 10, WZ;? 8 GB.

AR PR G AT 5 A S TR SR IEAC 2P B, RGURIEAT S5 b T B & AT 55 2 R IIAT 9,
PAISIE T 244 R 45 2 A AR A AR (g T 47k m%ﬁifﬁﬁé}ﬂ@%ﬁziﬁi%, AR SCR FHAE A 0 B 9 AL A
BRI ECE A UE Y . 32 1 O 5 NFARS A EC I IRIE B IRIR S, BN TFAT S S EWI IR 2k H
— R UEIRS .

Table 1. Candidate service resources

1 RERSHEIR

& TAES% ST, ST, STs ST, STs
CSyy CSx CSz CSu CSsy
. CSp CSy, CSs; CSy CSs;
fikige 4R A4 IR 5%
CSy3 CSz3 CS33 CSu3 CSs3
CSyu CSxy CSu
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ACAE pycharm 2022.2.2 M55 4T 2 HARALE YR A#, Trna= 200 hy Crax = 1800 75 Amin = 0.85,
Emax = 200 KW-h, Spin = 0.9, B 58 TALHIEAES RN 5 NTAES, & ARSI T S 3AT, Fow
N{STy, ST,, ST, STy, STs}: MRIE FATLS AT R AFLUCFECAH N A A IR S5 F5 ks Bfm NN FATRS R —
ANFPRHATHENA S, @ ik R M I A S T RES
4.2. BHIEE

KRRy 50, R KEEALACH 200, 22 SCHEAR 0.95, AR 0.05, enax = 20, ZERATAGEFNHE;
RO SR SR [ B A = (0.3,0.15,0.15,0.3,0.1) o JEIL SR FORME, ot (0 AF SCRC AR AR K H A b B {E 2
2 PR. Hrp RS H A P RIEUT RSN BT AR ST T A b A IR S5 IS

Table 2. Patrol solution set and the value of the objective function
Fz 2. Patrol fREE K& BFRRHE

g H & P A WWERES BFE) T A C AEFE E
[1,2,3.4.2] 0.89 0.94 173 1463 166
[3,2,2.2.2] 0.87 0.95 177 1508 169
[1,2,14.2] 0.91 0.92 172 1448 156
[1,2,14.1] 0.90 0.93 175 1472 160
[3,2,2,4,2] 0.89 0.95 175 1483 165
[4,2,2,1,2] 0.89 0.95 184 1563 177
[3,2,2,1,.2] 0.88 0.95 179 1518 172
[3,2,1,4,2] 0.89 0.93 173 1464 159
[2,1,1,4,.2] 0.84 0.92 170 1436 150
[2,2,2,4,1] 0.86 0.96 176 1498 164
[2,2,1,4,3] 0.86 0.93 173 1483 156
[2,2,2,2,2] 0.85 0.96 175 1499 164
[2,2,2,4,2] 0.87 0.95 173 1474 160
[2,2,2,1,1] 0.85 0.96 180 1533 171
[1,2,2,4,1] 0.89 0.94 177 1491 166

MR RAFH Pareto fFAR 215 IS5 (1) QoS S AR MU R HE R, HRAE AL [ B Ay 7 LA S
JE LR E » N PSR DRSS I0 SRAS 1Y Pareto L4 & IR S5 HEAT TPAL . & 3 DRI S L4 & AR 55 -

Table 3. The optimal Pareto solutions for service composition
2 3. BRESEA & Pareto

H&%éﬂ% [Slln S22 :SSL S44: S52]
HR 45y I A 0.91
MRS E S 0.92

AR 45t A T 172
MR %5 Rk C 1448
MR % EFE E 156

ASSCAERFANFIERURE T SR P A 50270 S S AT 6 YR SIS, 19 B B P e L AR SR /N B 2 s
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Figure 2. The comparison of the number of individuals in the optimal solution sets of
the two algorithms
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4.3. 45ig
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Seth 7 — M DU I )R o S5 AR e ARy IR S5 TP O RS RERB IR /N I 55306 58 2 e v ) ol
AR AR, N TS BARFR IR, BT 2305 K NSGA-IIN £ H AR FA i
RURAE, X T5RAFH Pareto fiffe, SRABMDSEXS AR AOIR SS A S BEAT LR 1PAY,  IEHURAT & 75 R
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