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An indexes fast prediction based decomposition method for scheduling
problem in microelectronic production process
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Abstract: The scheduling problem in the microelectronic production process has some characteristics including large
scale and complex constraints, such as recipe constraint, Setup time, batch capacity and so on. It is difficult to obtain
the optimal solution. For the problem with the objective of minimizing the mean cycle time, this paper proposes an
indexes fast prediction based decomposition method (DM-IFP). Firstly, after relaxing the non-preemptive constraint, a
surrogate method, i.e., the fast prediction method of operation completion time based on the machine load (CTP-ML),
is proposed. Then, a CTP-ML based problem decomposition method is designed to decompose the original problems
into several consecutive and overlapped subproblems. A double pheromones based ant colony optimization (ACO)
algorithm is proposed to solve the subproblem, in which the CTP-ML is applied to obtain the global scheduling objective
of each subpropblem so that the original scheduling problem is optimized. Finally, based on some simulated data with
different scale, sufficient computational comparisons are provided between the proposed DM-IFP and some representative
algorithms. It is shown that the proposed method generates better results in terms of quality and convergence.

Keywords: microelectronic production process; scheduling; ant colony optimization; decomposition; Prediction
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6 0 0 0 0 0 0 02
7 0 0 0 0 0 06 0

Fa=2738=3NHHRHERA7),ZH 1 FEFES
R

S (S ) -

ey ekt ey S N
14+2+43\3
(0.5+0.6)% x ( ret )+

(Q3+0$2x(£§gf+

24313
2 —_— —
m2+07)x( . ) 23.6,
14243
3

3
Pﬂ:405+0®2x< ) £ 93.6 = 0.41.
FALLH, AT L5 Pry = 0.05, Pry = 0.54

BAF 1R PR T DT

«
i B8 —
min Tmij =
OZGOt (OjEOt,Oj;éOm m]) (nm)

(min{0.5,0.6})% x 1* 4+ (min{0.5,0.3})? x 23+
(min{0.3,0.7})% x 3% = 3.4,
Pr¢ = (min{0.5,0.6})% x 1* + 3.4 = 0.07.
MBI, 7SR R Prg = 0.21, Prg = 0.72,
Prg =0.33, Pr¢ = 0.67, Prg = 0.03, Prg = 0.97.
T ER R BN, A B W] A0 T AR R

i
if My NEATIITHLE
SR A AR B BEALECH 0.2, IR A 46 4
W I RS 1 N L
PRI R A A I BE NN 0.2, WIARHE #6 4
W TR AR 2 L.

else if My~ b3 NSEHRMAHEE BN, B =
{1,2,3};
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xR ¥35%

SRR PR A I BEALECH 0.2, MIAR PR 50 A
L paRrvite = S )/ M
PRAEE SR A P AR I BEN LT 518 0.2 F10.3,
WP 2 R A 3 4 n 1.
else if My F3NSERIHIEETIBINS, EX =

if S/ NS 2, B, = {1, 2,3}

SRR A A BN 0.2, MR YR 6 4
W R RS 1 N T

PRV VR 1L B 2 AR A 3 441t
.

else if i/ NHMMAILI N4, B = @

M FINSEFF
33 EEREHRMENK

FEWHE FIE R UGEARTE U, 1 S1s AT S, 435

NERIGEAR I SRR ANIE A A 1k 1 4 R e AR, B
ARG, 35 Sps T Sy, W Sy B Sy Bt 3 IR T
Ao 5 .y Bl AT S

iy = (1= p)my + pAT, (19)
7i; = (1 — p)7ij + pAATE. (20)
:/H\:EF] ATb = 1/fbest7 fbest yyé%%ﬁtﬁgsgs EZ%IELIT%

PRI S5 KT RLI H b5 o EUE. 7EBIEYI IR R A
BUR 4T EACER AR Sy 0T SL ) B A o Hi (A 5B
G RER, DNk 1 R I &R 68 0, e Ja 8% AR
B B, 25 T 2 T AR R RARAR S g A T, U FH 42
JRB AR Sys R L RTIER B 515 XHE B R AT
BB, LA SIS (1 4 SR A 2R B 0, A RLR AR R
ARBRER H oK.

fG— AT TR g, SRR G B R B
AR I — B B ) R A 2 RO SR R, LA
TSRS TR AR S B R iy TR T )R A
T34 75 B T I AG 4.
34 EFBE

R AR B AR Sy A 24 T35 A AR
S5 WHE BT TG, B T AR AR
S g ATH A TE B, T WOHF 48 2% SRR O] BE RN RS T ik
N NAEAR R R AR /N B BRI AR A
4 BAETHE &S
41 HEXBIREZESHEE

R SC AR B E T Al ) SEZ B AR 7R R A R
AN R ASE 14D R BB i S 48] 3 AT OME TE L S B L
AL A TOANSE A 117 B HLEE, Hdh 77 S L8
LRI AL AR, A O AT I TR A HE AL

28, B KRN B /N I AL AL g T 4 0 o 8 R 2. AR 3R
R S PR, B AL AE BT S R A 1 AR
JE i) 5S4, 43 904,25 500, 1000, 2 000, 3 000 115 000
A Lot, B AL 5 10 /4 o] & 245, 43 73 iy 44 A 1L,
1n.2,--,11_10,12_1,12_2,---,12_10, - - -, 15_10.

FIT $& HH 2 - TR0 4 A 1 WO BV (%5 R DM-
IFP) [ 3 2 2 ${0d i 2 IR 50 ) b e 2 25 1 56 S
RV B0 R T ) AL AR N R 100; FE R
VE4E Ry, #UAE N, 2 10; ACO-D i KIEAR R H X B Ty
100; ACO-D 5 K 387 i3 2 I HUN 10, fiki & 38T )5 3
() Toin A 35 BSUEE A A 50; 2 2% D-CACO B i
HERPL ACO-D 15 B & T g K AH F ol B
e 2 13, 18 R T p 1 BN 0.1,

42 XLEEE

ARSCIRBEUN T — LSRR T A I AR R B )
RO ESCARABA v A () B A AR SR M B2 ok b AR, DA
il DM-IFP f1 45 R .

1) BCEERE (D-CACO)Y: 78 A5 18 1) 1) i, 22
B AR B R, LB D SRR TR IR, T R A
IR EIMRIE. B ER T S5k B R

D TERRAF ) R g 72 v, %o J5 B4 R
FCFS, Bl 5 21 56 i T (80 0 47 9 B2 L3R 1942 =) B
Fr;

@ FVE R 1 EAENME SO B R TH R Ta], RIARE IR
1R ARG I FL T B[R] 2 75 i DM-TFP | 1 S
[, 25 A U 24 1 B oR A

@ Hth F ZH %245 DM-IFP & B AH ).

2) BAE L (GA)ML.

O APRIESE 520 JBE 6 2, 15 U I R s 8
BB SR, 3 B kv B O R B, 43 VT AE X
(Partial-mapped crossover, PMX) FH 28 X 41, ¥ 48
S PR A, 2% 1 UE U 40 7] D-CACO;

@ FIEEBLA Lot S H i — 2, I 25 0.2,
XM 0.95, 78 FHEZ N 0.05.

3) BB KR (SA)POL

O 5 GA ML AE S I R R e S HEp 26, 1048
SRR A S P T2 R AR ) AR, £ 1B v TS 2
N5 D-CACO M [A];

@ WIEE IR NBEHL= A2 500 4 v e i i 5 i
ZEfift H bR R Az 22, A HE 28 0.995, 15 B — ANl
JEE FRIAT 345 28 B8R 200.

43 ITHELER

Fd~ RS HNEH T 5 A A AR ) s

i 4 Pk AR A B T 5 4
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=4 BAH5004 Lot B E o] 2 S 41
11_1 11_2 11_3 11_4 11_5 11_6 11_7 11_8 11.9 11_10
GA 17.75 17.06 17.59 16.26 18.13 17.35 17.31 17.32 17.33 16.35
D-CACO 18.77 17.37 18.36 16.54 18.71 17.43 17.77 18.12 17.56 16.9
SA 17.18 16.69 17.74 16.08 17.72 16.9 16.75 16.62 16.93 16.42
DM-IFP 16.89 16.47 16.43 14.29 17.51 16.25 16.6 16.38 16.71 15.55
%5 BEA10004 Lot BEE o) 2R S5
12_1 12.2 12.3 12 4 2.5 12_6 12_7 128 12.9 12_10
GA 27.04 26.76 25.71 2691 26.18 27.23 28.39 27.31 26.6 27.53
D-CACO 27.15 27.32 26.11 26.51 28.2 27.64 28.3 28.44 26.31 28.64
SA 25.59 25.44 25.81 25.52 25.31 25.93 26.9 27.29 25.84 26.6
DM-IFP 25.65 25.51 24.52 25.47 24.8 25.7 26.79 26.8 24.2 25.65
%= 6 EH20001 Lot BYEE o) Fx S5
13_1 13_2 13_3 13_4 13_5 13_6 13_7 13_8 13_9 13_10
GA 46.7 46.21 46.7 45.36 4375 45.24 44,71 47.38 46.53 46.99
D-CACO 45.14 45.32 45.8 46.37 42.14 44.47 43.39 45.27 47.63 47.7
SA 45.89 46.43 43.37 43.96 42.71 43.55 44.09 44 81 48.01 45.25
DM-IFP 44.7 44.72 43.18 43.71 423 42.64 42.5 44.8 44.17 45.35
=7 BA30004 Lot AR o) &R S5
14_1 142 14_3 14_4 14_5 14_6 14_7 14_8 14_9 14_10
GA 64.98 6391 63.26 62.93 63.7 65.04 66.66 63.73 65 64.5
D-CACO 64.6 61.8 64.67 64.21 65.9 65.01 66.3 63.18 64.66 65.18
SA 65.82 59.51 65.16 63.94 66.92 68.1 64.22 66.4 64.13 62.13
DM-IFP 63.91 59.36 61.46 60.18 61.42 63.33 62.72 61.36 61.72 63.22
=8 BA50001 Lot AR o] &R S5
151 152 153 15_4 155 15_6 15_7 158 159 15_10
GA 99.13 100.5 102.7 98.98 101.5 99.67 100.4 101.9 101.4 102.4
D-CACO 99.1 99.34 104.2 99.18 102.2 101.1 102.4 101.8 102.1 102.1
SA 104.1 98.81 101.6 96.19 106.5 103.8 102.6 97.79 98.91 98.08
DM-IFP 97.4 97.12 99.71 97.09 98.2 96.18 97.8 98.17 97.2 97.16
ﬁ@ﬁﬁ%%\ﬁﬂ?*ﬁﬁ?ﬁﬂﬁ%ﬁﬁﬁ%ﬁﬁi, 60 o DM-IFP

DM-IFP 538 & F A ST AF 72 6 18 BE vl . 5 LA 5
TEAH B, SO 7] R S5 v, 70 AF T 1 SR B 1] P9 A 43
5245 DM-IFP 3545 1 55 ff- fif; A4 T GA L D-CACO
FISA, 2K F DM-TFP 3K 15 1) ~F- Y 28 B[] 1) ~F 34 e it
A 518 4.2 %, 4.63 %, 3.31 %.

RADLIR K BV AR T SRR I SR A R L T
AH TE] PR SR AN 18] N A 6 1 Il RSB 3R 4G 1 B i, T
BT AEERERIE R FIEGA, T i) B K, SR AR
A, A6 B P SR AR Ti) P Y52 A AT i) 0 A9 34 B
L fig. 1 D-CACO 1E - In] K fifg ik 7% v, 3 25 e 4
Ja B bR, R s A A fE AR IE 4 R i i, R 1A )
RRSEAIERAS T e M.

B2 25 T 4 5% SR ) R 2 48] 131 FRT Wiz 8
fih 2, §5 AL bR DM-TFP [ 7 1) @8 /5745 % T HoAth 3 4
SR, B DM-IFP 1 [l /8K e s [8) X6 B2 (1) B b
PR FE, Mo a] LG H DM-TFP B A 5 U 0 UL S
FE. I 55 BT i) PR 0 i TR A ek A 5, T 350 2
TR R R R, H AR R BN, X 2 BT AR
sth 5 BCHE bR IR AT AE — 58 I 22

H bref #5018

44
0

510 15 20 25
i L (6 ]
E 2 4FxIELEARWSiZE

JE 2 AR ST H 1 DM-TFP 7E SR AR 3005 R 3R 15 e
A AR 2 J7 THT, AR T HAbAH SR A Gk AR
REEY R BRIET.
5 4 ®

AR SCER R LM ST B3 2 it TR A Y FE H A, B
A S H . Setup I [R]FTZH 3tk 20 5 135 RS 33 L 7 4
PRI B e R, B T — R T AR AR DU TR ) 2
fif 77 % (DM-IFP). & 5k, 18 3 A ot AN T o e 29 542, f
SRAf 52 0 A T AR ) 56 TR TR) DRI F0, A4 A
Y ETIE AR B 19 8. SRS, 25 RS BT AT 9 1) 8 1Y)
REIR LI, $2 HH — R XU 2 2 1 RV (ACO-
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D) FH T 3K Al 43 fift J5 (1) e L, 4 )= B2 H bR
CTP-ML SR, Kt J5 E 1 B2 B AR5 4 = 1 BE H AR AH 9K
B, &3 ) A A — e R B L ARE T 4R T
H AR LA, 3 — 22, 3 e g th Bk On A 14 R,
B —IEAR BT I RR AR F5, R e 4 A R T 4
In e a], 4 AR IR R B B — 15 1] R

X T ARSI B B Il @, 3t — 25 (R B 9 07 1R
AL IE A AR 2O R R I SR I SRR, IR
Wi 8 FEE b 1) DG i) RURF AT, A7 280 S0 SR A B 1
RE.
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