41 % K41 BT Vol. 41 No.4
2023 F8 A Light Industry Machinery Aug. 2023

(B2E - E1E] DOI:10.3969/j. issn. 1005-2895.2023. 04. 013

ZRFITHENZRSINGHHENEAGRE

Bw%e&', ERE, ARE, £

(1. RF RIS, Lk L4 214122;
2.LHRY IAARRBERETLATRE, Lk L4 214122)

W E:mHRIRET, AMEIATEM TSNS B AR A ARG P, 5 RS R e AT I T R A A at i) |
BATERFRZERARLAFE METEZME S AFASRAER, RET RSt mEFREEFE
(NSGA-TI-TS) *F AL A ik 47 R A, i Sk K R R 61 3 3T SR AR 2 46 R 09 R & 5 M JG AL A Bk ARSI & CRR ke L%
oGN3 F oy ) Ao BB ARG KR AHRE R REFEBHARTHAEA TR g — 27 m B as
BTN, ELRERERGAMEANTRT AR T RAM LA RS R LS F, BT FFREFBIET AR 69 A L

M e B 0 T AT
X @ R EREIRS A BT S AE R EeHE S AR R
hE 4 F S . THIS6; TH165. 4 SRS A T E RS .1005-2895 (2023 ) 04-0099-10

Combination Optimization of Cloud Service Outsourcing Parts
Suppliers Considering Parallel Manufacturing
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(1. School of Mechanical Engineering,Jiangnan University, Wuxi, Jiangsu 214122, China;

2. Jiangsu Provincial Key Laboratory of Food Manufacturing Equipment , Jiangnan University , Wuxi, Jiangsu 214122, China)
Abstract: In the cloud manufacturing environment, in order to solve the problem of combination optimization of
outsourced parts suppliers under the parallel structure, under the premise of considering parallel manufacturing, a cloud
service multi-objective combination optimization model was constructed with time, cost, reliability and flexibility as the
optimization objectives. An improved non-dominated sorting genetic algorithm (NSGA-III-TS) was proposed to solve the
model, the reverse learning strategy was used to improve the quality of the initial solution. A strategy combining
neighborhood search (exchange, inversion and insertion) and tabu search to strengthen local search was adopted to
enhance the local optimization ability in the later stage of the algorithm. Based on the comprehensive evaluation of the
obtained series of preferred supplier combinations, the optimal supplier combinations and alternatives were selected for
the demand side on the basis of considering the actual demand. The validity of the model and the feasibility of the
algorithm were verified by a practical case.

Keywords: cloud manufacturing service; combination optimization ; supplier; purchased parts; NSGA ( Non-dominated
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BT E BRSO B R A R ge e MR 1R . 2 il 1y — i i i 55 /9
PER AT BRI, BB e R BRI RGE A P IR AL T 5 A R4
SRS Ml 55 R AR B AU B B 2 N, A A TR A A SE B i SRR L

WS H 88 :2022-11-20 ; & [E] B #§ :2023-03-30

EEWMB : ILAAE AR A TR 4TH (2019J22Y020111)

F—IEET/N RIS (1998) , &0 ILHED A, LU A, 2T RV fedlE . BEER: & L5 (1961), 5 15
FEIMN W B0, M A 0, B S 7 1 A RE i E H R S BRI REBR Bl E R . E-mail : ji_weixi@ 126. com



- 100 - 2T H# Light Industry Machinery

2023 &5 4 1

1 MR 55 445 e 2 hE PR T S B AT 55 1 207
3 A R B AT 5 S PR R 1 IR 55 5 T 5
Je AT T I PR XE A

N T BEAR E B RO SE S ) BOR B 22 1 4l i
PR AR BTN BRI AR o 5 BRI PRSI
WA AR 107 R X7 7 Al PERE A8 S T S BAR YRR AR 2 i
PN, A el A5 4 B0 R ) e 3 A 7 it o 3 )
ZRIEIL NI, FE R HIEIRSE T, =7 & Wy 922
i3 B PR o BE A, O AR 55 7 SR O SR AL A 1
RN e 95 A6 IR SR B

BUA 1) 2 i e A 0 7 2 5 D e 5 vl 20 A L A2
ARG AL AL A SOOI % B3 %
) AT A T 1) 25 Wi 55 2H 5 DA IR AL, DA Bb ) 2880 B0 £
JEE S T 22 A0 B P IR AR 7 AR 55 2 BCBE L. Hu
SRR T — A2 BARIR A BRI B L)
fifk DR AU RE A7 52 T IS5 Ry A B R XER . R
AR AR LT (N 1 5 10 Bl A5 e RS A | X 22 A
PN 22U 27 w16 L 0 4% I AU, £ 4% A 0
() S IBAR /N R R S M e s o s M 5 401 45
Z H BRIl St 1 — b3k F 3 k£ 0 2 itk
Bk AT VSRR SE G ERE . Cui T EESE T A
TRA RO LA d R w] REDIG AL Bt B 7 9 5 A0
I T A 2 ORI AR ADLIR K R SR AR I R T
Seghir %5 * £ 3% 2 IR 45 41 £ 1) LA 384 0 15 SRR SE
EARSE G ARG Tk & T Ok L R BCR AR
Rk

EIRBEFEAER S5 45 AT ) 2 2 U [A] | A
B SV NS, B0 2% B AR D RS M) 3
Wi o PERE R 5 1 SR B — > 2 AT BRI R B
R, PR PR S5 215 I A e B2 07 T %5 T8 S % 1
bro TERIEIZ T, BUA SCRRAERR D2 A R0 IR
RZ W T i ZREE SR B — R A s 7R
5 B Be 2 Bk 5 5 o BRAR A , AN BE I 30T 552 B F) ) 3 75
Ko MERXFIFET, BRI E T HIEHE T, 58
IFTR] A | R 5 M 523 P 14 S I 7 45 DI R A
T 5 SR — Rl B E A9 NSGA-TIT-TS S35 R R ds Y 3 id
R 2R R A SR DR T, i R S R SR
Ti] 2 > SR A9 iy A Ao A LB T4 i ol B 114 Jo 5 A4

WA R T DR SREB B , B T 75 5K B B L bR SR L 1E
LA BIATHER DB A A A T R E S % .
1 [AERER

KT EERGIERRE T, 3T 75K B & LRI
V& L P A PR T R 7 4 A Mk L IR 55 5 oK O 7 = F
B RS TR , 7 A 0 R A A TR A4 B0 43
i K RS AR BB AT 45 MR A — 2 O W R I N 2=
PR PR AR IO R BEAS AT 55 BB AR 55 45 o B4
B TER B 7E TAE 55 VSR e 4% 1, =P 162 B AR
2 P T ARG B IR A A R UL i — Al 55 $R AL 7
ISR S5 B 2L A, R4 A BT P 4RSI AT 55, =
BRI S A A BT IR B S R . P RasfE
AR 1 7R

| s BRI |
RAER TR |
=TH ~—
,ff %:}m Tlask] T|ask2 T|ask3 e Ttaskn
EHHR |
FEE([M] M) [(M] -~ [4]
WS T
&
| MSll | | MSZI | | MS}] | MSnl
{E-%JZTS. M512 Mszz | Ms32| | MSnZ | )i’iﬁ
Eﬁ% |M§1 | | M23 | | M33 | b | M§n3 |
& . .
MS lm M52m MSlm M§M_|
ikt | 1 :
1] L] L] 1]
e ) |MSIf | |Ms2/ | |MS31' | |Msm- |
Mg |
| W5 R H

A1 =F&RFAGILLTE
Figure 1  Cloud platform service

composition optimization process
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Figure 2 NSGA-II-TS algorithm flow chart
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Table 3  Basic parameters of outsourced

parts candidate suppliers

fiepips Tv/h T,/h Ts/h Ci/ot C/96 C3/J6 R/%  F/%

Mg, 41 1 5 647 12 81 92 86
Mgy, 34 2 4 458 10 67 88 91
Myg; 88 1 4 645 22 91 9 86
Mgy, 56 1 3 528 18 65 88 96
Mg;s 47 3 1 572 11 77 9% 89
Mg 56 1 2 617 12 71 87 90
Mg, 85 1 6 421 32 91 87 93
Mg, 42 1 3 723 20 91 88 97
M 61 2 3 486 35 73 92 90
My 64 1 5 515 18 67 88 88
Meys 83 1 4 661 32 87 88 95
Mg 61 4 3 557 11 52 89 93
Mg 48 1 3 772 17 68 9 93
M, 54 4 4 806 24 64 92 96
Mz 77 1 2 655 19 91 93 96
Mg, 91 2 2 875 21 71 9 9]
M 71 3 5 841 11 68 89 96
M 80 1 4 708 25 67 91 92
Mg, 52 1 5 884 25 64 94 94
My, 70 2 5 958 33 80 88 87
My 71 1 3 794 9 89 86 90
My 84 2 4 862 10 89 89 91
Mys 57 1 4 623 22 75 86 95
Mg 82 1 5 78 17 97 920 92
Mg, 87 1 3 1110 13 50 9% 90
Mssy 67 2 3 1169 34 91 91 88
Mss 58 1 4 1795 21 56 85 94
Mgs, 96 1 2 1345 11 94 93 92
Mess 52 4 2 1460 10 94 88 96
Mese 55 1 4 1264 35 88 95 93




- 106 - 2T H# Light Industry Machinery

2023 &5 4 1

4.2 EEKRBEHH
FIESBBON R N, =120, 52 XHER P, =
0.8, M4 P, =0.2, J RERIREL G, =200, %%
BARRFEIERRECH 20, 28R R K 11, S
TESR 2 ) R AAG 2] 4 AV H bR 038 Dy B {2 AR
ek, g 6 i, Wi 6 ATLUE H, 7ristT 25 5,
e A - 2538 oy BE(ELAE 4 > B s 3@ T
S AE B MATLAB R2022a - iz 17, R H
NSGA-II-TS S35 % 2= Al 55 40 Wy 411 (48 17 75y 4 5 452 1 s
1R, 05 B AL L PR SR E O 4 A HARE 1]
TOEA CAT5EME R MR IEYE F B9ALE v 4 5
0.23,0.37,0. 18 F10.22, [& 7 £t Ak ek %k
IH—Ab 5 W R B IR St 72 , 7E 817 25 S, °F
PR E S B i ok e (. i S AT R B3
T AL N B A G 7 RV EE G SONE , AR ROTHE
PUBCE: 35 S 5 g 3 I AT E RS W
R4 RIS R AE T R
Table 4 Combination scheme of outsourced
parts candidate suppliers

WA TR R O
/h C/5E R/% F/% fHU

1 [46356 ] 80 4103 90.2 94.6 0.4288 9
2 [56351] 91 3938 92.0 92.6 0.4389 7
3 [43351] 91 3863 91.0 93.4 0.5152 2
4 [43356] 80 4077 90.8 94.0 0.4415 6
5 [53351] 91 3912 92.6 92.0 0.4516 4
6 [43352] 80 3984 90.0 93.0 0.4381 8
7 [23156] 66 4093 90.2 92.4 0.4339 11
8 [23356] 80 4001 90.8 93.0 0.4537 3
9 [23252] 80 3908 90.0 92.0 0.4503 5
10 [23352] 91 3787 91.0 92.4 0.5274 1
11 [43156] 66 4169 90.2 93.4 0.4217 10
12 [23252] 91 3916 90.8 92.4 0.4006 14
13 [46156 ] 68 4195 90.0 94.0 0.4070 13
14 [43252] 72 4113 90.0 93.0 0.3895 15
15 [26256] 68 4156 90.0 93.6 0.4198 12

MG 4 BT EATFEUR, A 10 41860 Ry
HEFHN23352] /(Mg , Mo , Mgy ,Mys, M, )
R I AR B B i 4 n] FEB BOE S MR R A, =
SP- ARER FH EEBT R S A RO DI H B PN R A A
ORI T FROCHERE , 920 1 BRI A] , 3255
TR FIIR S5 4G 1 RAE T

100 ¢,
95 |
90 TV o e e e o i st i S e W
AN
ﬁ 80 - - —BKXfE
Bl —FHE
e BME
70 fi
65 ‘
60 y : : .
50 100 150 200
AR H
(a) B [T S K H 2%
- - -BRXE
— i
————— BMa
5‘0 160 15IO 260
RIS
(b) BATEAC 2R
951
4 T T T T T T
-, - - Bk
< | —— Ty
g 2r —e—- B/ME
91r
‘]ﬁ
Bl
89 ",/Fl_l
88 . ‘ - '
0 50 100 150 200
AR
(c) ATFEVEIEAR B £
95
|- - - - - - - - ---~-=
941
93 r
N
g 2t/
CRl
ol - - -BKf
i — T
e — B/ME
88 | : : '
0 50 100 150 200
AR
(d) RiEMEIEA L
H6 4/ BAReENR K
Figure 6 lterative curves on four goals
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