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Order pool optimization for make-to-order production in steel plant
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Abstract: A monthly order plan optimization model is formulated based on the studies on the monthly order planning
strategies, constraints and objectives under make-to-order (MTO) management mode in steel plant. The model objective is to
maximize the total weighted-sum order weights compiled in the monthly order plan. Production capacity constraints and propor-
tion relations between product sizes and varieties are synthetically taken into consideration in the model. The penalty function ap-
proach is used to transform the constrained optimization model into a non constrained one. A guided local search (GLS) algorithm
is designed to solve the model. Taking a practical monthly order planning problem as an example, the model and algorithm are sys-
tematically tested for performance,and computation result shows that the model and algorithm outperform the existing order plan-

ning system of the plant.
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1 3|3 (Introduction)
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K. AR RARE A RS 578 & TIFPLAEsE ik
TH— AR A E; BRI RIZHE N &
AR PR BT PR . BT S A P Rk
M, 7 gl A TR R B BE 2 3% 18 A TR A8 B A A B
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R EIET, ERE SRR A& TFmT
B fa], X TP RE ) O S R HE A RIES TF N
A PR [E], T A RIE & B S TR i R HA A 38
DEAC Ko B ] 3R 53 SR8 30 AR IIE .

Yo H #1:2004 - 02 - 23; W BRE H #1:2004 - 09 - 27.

AR R R B — R A E R AR S
R a) (&) & A R H 3R A R A TR B dr
ERARAITHRIIA G RIE &, [F 6t 2 PL4H 58 1 A
KA i b U T L 451 KR 1) 45 25 4E 249 3R AR 4 1] RE A 48
B ARSCENL T 24875 19 [W) 8 ( multi-dimension knap-
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WIER A, Wkl X8 A 296 3000
BERIFEHEA G RITR, Schriik i & FdE
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K.

3 [ S REB# & E % (Guided local search

(GLS) algorithm)

3.1 H%EHEZE(Algorithm framework)

GLS 2 — M@ M. B MR ALEAR, &
Voudouris Fl Tsang 2 145 & & 5K i 4 & L4k [a]
JgL46.7) | GLS 1| P 1R 30 A9 AR 45 78 JL B B 580L Bf
IR, P 3% 3R H AR R EOR 5| S B e MRS )
PR RE RSB D, RE RSB RE R
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GLS R 5 B3 B 47 50 € U FHE , 3 A B A%
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ESIRR, M T EAMEAFE | MEERRIEP
PSR BRI, M3E5R HARREL h B LT

h(s) = g(s) + A - Z;P (5)

GLS B GuldedLocaISearch FR :
GuidedLocalSearch (S, g, A, [1,*, 1,1, lep,,
CM] s M)
Begin
k: =0
BEHLEE T &SRV 86 #% so € S
Fori = 1ToM Do p;: = 0;
While StoppingCriterion Do

Begin
1
Zzpi -
spe1 ¢ = LocalSearch (s;, h);
For i = 1 To M Do it+8 wil;:
c¢;/(1 + pi)s
For X {#45% wtil; e KALBIE A i Do p;: =

h: = g+ A4-
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End
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End
3.2 HEi&iT(Design of the algorithm)
GLS LAY R R R i — S R R AR LR
B, B R YR 4 B A IR B A AR B R RE Y S
15, (E 15 DA B %ot i — 4] 47 A% . MDKP 1 #Y
LYH(2) R (3) & 3E B Az 7= [l b B 29 3R, TR M £ %
HAEROHER B ER AR BAWE . Fi, 43
KT R R R P AR () F(3) F e B H
FReREP , Fi S B iR REBCE A I FIE R
g(s) =

g’llz’max{o (Mz;[xk 4y - gmﬁ,)}_
e Sman{ (g S W Y W),

c=1 k€q

(Zxk'Wk—90c

k€N
3

Exk' 2),0}. (6)


http://www.cqvip.com

A

XL E R I T R AEPEAT & R 655

He 2,4, B ER (2) #1(3) B9 A H 2 &
¥

253 (6) W fE R (1) ~ (A BB AT
YRR, BT A GLS ﬁ%iﬁﬁ*ﬁ.ﬁ%* ,
RIS HN s = (x1, 2, ,2x), TEIELS K
(4) . FRAHE SR deBSAE X DL, BMRA K FHE 8
IR R BEUE LN I(s) = x,i = 1,-,K,s €

S AFIERA ¢; X He; = Zd,,/(w, W.). K@t

B ERTRINE s A xt?ﬁ)fﬁ?ﬁﬂff&ﬂtaﬁz
FREE(7) BRI X B RAEST R BUE p, 0 1:

£ = K6

TESRE p, TN MRERAE § BUE T KB 5038
R KA IETE SERT O 15 AT AR T B S T I R B
RE, ALK (T) hEHM R (c;/(1 + p)) B
LB/, WIS B H A R AR E SE T L2, 845
MRS EEMERAL.

BB TE TR EET MHE RSB B
B IE R RS RS, R — KBS R R B
PREREE R AL TR T RE .

Zpl Al (8)

B ()AL, ansf 2 {Eﬁ?jc, S 5 B
SELHRE R ERSE R A ER 0, HHEE
AFRAREBL R IR AR A SR A fHR Ag AHEY BB
1RSSR BR Bir A A B, X & E
BREk AT B MR RRALE .

3.3 £ 1AW (Stop criterion)

B IEENR AR E SRR BT, mE
BEERKE N Maxlter, W IE i B GuidedLo-
calSearch #%, While & ¥ $h 1T Maxlter WX )5, B B
&Ik
3.4 RBEpRFHEE (Local search algorithm)

B s = (21,200, 2x) HHEEVLZHEH—M0
WR, s " AEEETREX TR B s R RS B IF
s MBI E XA N(Gs) = {s = (af,25,,
) 3i€ 11,2, Kb xh = % H VE o i,2) =
x,' € SH, MAXR/BEREEZNIE Lo-
calSearch 7 :

LocalSearch( s, h,g,N)

Nonlmprove: = 0;

Do

util(s™

Ah = Ag + A -

HBE NG) PEWRBRE L(s) BRTEM

s’
Ah = h(s') - h(s);
IfAh > OThen s: = s', Nonlmprove = 0;
Else Nonlmprove ++
Ifg(s) > g(s*) Thens™: = s;
While (NonImprove < 2)
IR BT B AR g BRI s
4 TE 4 3R (Computation results)
R T MR R MBE R R RAABOR, NS A
Ak 40d Y 4165 A SEBRAE G B 9 6, B A
X RME R ARG R S A RES
AT : B SR R R R B PR AR A S (6) 15 3
R BRIR ¢(s), R EPIHESREN B

A () BT, BBg = - - Doag, X

Foler ARMERIBEMHERAKE, B A =
Ag/(5+ K).ERAFEARR L, = 2, = 5, 5%
BRERIKE Maxlter = 5000.

S, B MBEILAE RV L &, GLS iz
T10R. AT #H—%17 GLS BERF MM, LR
PRENLAE LT 500000 M . LI Gt A R IER 1 BT
N, R 25 PR E RS R B{E 5 3 5
PR ARAT 8 BB AT % E AR R B 26 4 B
MEEATHRILHIFHE. bk 1 eI, MBEYL)s
B HE,GLS B MABURAE .

&1 HEER%
Table 1 Statistical results of computation experiment
EEME  BRE AT

GLS 2811222 3092345 100%
500000 1830256 2653872 65.35%

YEE WA SO s gn i & TR A 1R 5 % 4k 56
Frp AR AR A T RIEB R RS IAAR
BRIEREIT TX R AW &R A R Br
PR BB B 2829496 R ) 3092345, & e AR E
BH94.5%EEF 97.0% .

5 48 (Conclusion)
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