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The Method for the Order Planning of the Steel Plant
Based on the MTO Management System

Zhang Tao, Wang Mengguang, Tang Lixin Song Jianhai, Yang Jianxia
(Northeastern U niversity) (Company of Computer, Baogang)

Abstract A MTO management system for the steel-dron enterprises is founded. An integer—
programming model for the order planning of the steel-iron enterprises is created- T he genetic
algorithm based on repeatable natural scale code and 3-mutation operator is presented to solve the
model. For testing the model and algorithm, the order planning of the hot-milling plant was handled.
T he numerical analysis shows that the model comes up to the production process. The solutions
obtained by above algorithm are superior to those obtained by the human-machine system -

Key words make-to-order (MTO), order planning, integer-programming, genetic algorithm, 3-

mutation operator
i3)

MTO

. 1) MTO :2)

1) | 2 kAR MTO B EAR S

) ) s MTO

* (79700006) 863 (863-511-709)
1999- 09- 01 , 1999- 10- 28



650 i il 5 VS * 2000 4

MTO .
: MTO
. 3.2
; MTO ( ) ,
MTO 9 ?
L,
, N
2, , ( M :
) , ( . )
’ 3.3
3, ;
( ) , Flow Shop( FS) ;
’ Flexible Flow Shop (FFS) | FS
[3]
4 FFS
( )
5
2 2 ( )7
3 AR EEE R
3.1 1) ;
2) ,
3) (
2 2 ) 2



% 15% % 6 # KEF: AT MTO EEAZW &R ik 651

N— ;
M—- ;
p— : 4  EETHRI R
[di = ui,di + vi] ( 41
; ) 7
b— i (s o |
ei i C ) ,FFS
eijk i J k
() N
Ci— I s 141 , i
C ) (sl
Ein Jj koot ( ol
); ,
1, i t Jj ,
Xiju = k 4.1.1 BEOAgmisiT
0, ’
5 X ikt ;i(i= 1,2, ,N) o A = {aji) , ik i j
JU = 12, M) (k= 1,2, k Ji= 1,2, ,N,j= 1,2, ,
M;) J (= 1,2, ,T) M,k= 1,2, .M
lan, a2,  ,aom, ,am,anz, , ainn )
, {air, a2, aim }
N
minZei( omax{0,di — ui— ci} + o 0
- ) (2
Bmax{0,ci - di— wvi}) (1) 0 ( i j
T oM k ), 1
s.t. ZZX;/M: 1 (T + 14) (14 ) ’
i= 1,2, .N,j= 1,2, .M (2 ( 0 ) (4);
N Ci
Z(Xijkt* ejt) =< FEjw, j= 1,2, M ; W 0
k= 1,2, .M, t= 12, ,T (3) 4.1.2 WHHFHHE
-1 <tyj, 1= 1,2, ,N s
j= 23 .M (4) L
xgw (0,1}, i= 1,2, N 4.1.3 K 5% A E
j= 1.2, M, k=12 M ; !
t= 12, .7 (5) Fi= Zei(O(imax{O,di— ui— ¢+
, O i , B i <
(1) _ Bmax{0,ci— di—- vi}) (6)
SE 3
(3) (3) ID:

I M, N
; i ( ) . ID: = i Z imax{[ iXijkreijk - EjAJ ,(§

Jj-1 ) (7)



652 = 1 5 ¥ ® 2000 &
1 , 4.2
S ’
fi= C—- Fi— YD (8) s
1) . (2)
mo Mo (4)
C= I‘{lag({Fl+ YZ_Z Zmax be 2) ) )
N
{[ZX,:jk,eyk— E”J ,@}‘F A (9 3) (2) (4
Q: {1,2, 7L} ’L ’y
3 A 4) :
’ (8) C ’
L , (8 ’
Pi= fz\Zfa, l= 1,2, ,L (10)
, C , 5) (11),
) (3)
, S ’
, C (9) 0
4.1.4 ZXHT ( )
p. == “CTPC), ( .
a b
, 0o 0 5 iHE4S
. (2
(4) 5
415 BRET ’
(2) (4 : ’
2 O ’ ’ )
2 : - ’ :
Bi = {Sil,SQ, ,SiM}, Si; = {(],y-l,(],ijz, . (+ + )— - 3
aszj}, Pm, Si ’
2 1 3 _ ’ T=12 3
. : P, A . TBM 586/ 266 M =
= {B],Bz, ,B\} B 2 5 3 3,M1= M= 17M3: 5’ 100,
20,Pc= Pw= Pw2= Puw3= 0.3,
M M7 y 10 B .
ffr=C= Fi-Y% max > = ® ' ¢
ZZZ s o B, 1= 1929 ’
{5 xwen - 54 .0} (1) N, = 1,p=3 1 B

C’

LWt . Mf



F15% % 6

KEF: AT MTO EEAZW &R ik

653

Bf

Bf Wf Mf

Bf

51
138
249

12 800 3475 4100 3725 3
32 500 10 800 12 350 11300 8

100 800 31 470 36 210 33570 19

>
1l
o

F,B X10°
O B & & e

25
20
15}
10

F,B X10°

MTO

13

B

20%,
8%,

Customer enquiry

Hendry L C,

management: Part of a hierarchical system to control

Kingsman B G.

lead times in make-to-order companies. J of the
operational Research Society, 1993, 44(1): 61 70
Hendry L C, Kingsman B G. Job release: Part of a
hierarchical system to manage manufacturing lead times
in make-to-order companies. J of the Operational
Research Society, 1991, 42(10):871 883
Salvador M S. A solution to a specila class of flow shop
scheduling problem. In: Symposium of the T heory of
Scheduling and Applications. Berlin: Springer-Verlag,
1973.83 91
Hunsucker J, Shah J. Performance of priority rules in a
due date flow shop. Int J of M gmt Sci, 1992,20(1): 73
89
Chang S C. Scheduling flexible flow shops with no setup
effects. IEEE Trans on Robotics and Automation,
1994, 10(2): 112 122
Lee I, Sikora R, Shaw M J. A genetic algorithm -based
approach to flexible flow dine scheduling with variable
lot sizes. IEEE T rans on Systems, Man and Cybernetics
— Part B: Cybernetics, 1997, 27(1): 36 54

,1994.230 250

,1970 1992

, 1936

,CIMS
, 1966

,1966 1983 ,

MIS
CIMS
,1966 1998

M 1S

CIM S



