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ABSTRACT

This paper is concerned with the development of optimal algorithms for multi-stage flowshop seheduling
problems with sequence dependent setup times.

In the previous researches the setup time of a job is assumed to be able to begin at the earliest opportu-
nity given a particular sequence at the start of operations.

In this paper the setup time of-a job is considered to be able to begin only at the completion of that job
on the previous machine to reflect the effects of the setup time to the performance measure of sequence
dependent setup time flowshop scheduling.

The results of the study consist of two areas;first, a general integer programming(IP) model is formulated
and a mixed integer linear programming(MIL.P) model is also formulated by introducing a new binary
variable. Second a depth-first branch and bound algorithm is developed. To reduce the computational bur-
dens we use the best heuristic schedule developed by Choi(1989) as the first trial. The experiments for
developed algorithm are designed for a 4X3X3 factorial design with 360 observations. The experimental

factors are PS(ratio of processing time to setup time), M(number of machines), N(number of jobs).
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Objective function :
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 Completion time forcing constraints

Cy;=P;; for 1=1, 2, =+, N (11)
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Table 1 Problem Dimension of MILP

M 4 8 10
N
e V=45 V=55
5 CV**=21 CV=4l Cv=51
| sT**r=168 | sT=3 | ST=444
V=33 V=57 V=69
6 cv=25 CV=49 CV=61
ST=243 ST=511 ST=645
V=42 =70 Iv="71 *number of binary variables
7 CV=29 CV=57 CV=84 *#number of continuous variables
ST =332 ST=700 ST=884 | **=*number of constraints
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Table 2 Number of Nodes

Mean Median

Minimum

Maximum

116(360™)

114

40

192

% . Number of runs

Table 3 Mean Number of Nodes : PS

PS 0.5 1.0 1.5 2.0
116 118 119 118
% | Number of runs
Table 4 Mean Number of Nodes : M
M 4 8 10
114{120™) 117 115
% [ Number of runs
Table 5 Mean Number of Nodes : N
M | 5 6 7
| 58(120%) 111 115
* . Number of runs
Table 6 Mean Number of Nodes : PSXM
e 0.5 1.0 1.5 2.0
4 95(30™) 120 121 118
8 116 117 119 117
10 106 117 117 118

* [ Number of runs
Table 7 Mean Number of Nodes : PSXN
S 0.5 1.0 r 1.5 2.0
5 44(30™) 62 63 62
6 110 112 109 112
L7 163 180 117 179 J
¥ I Number of runs
Table 8 Mean Number of Nodes : MXN
M ik 10
5 57(40%) 57 59
6 109 112 112
7 175 182 173
%  Number of runs
Table 9 Mean Number of Nodes ! PSXMXN
'
PS 0.5 1.0 1.5 2.0
N M 4 ] 8 10 4 8 10 s [ 8 1w 4 8 10
5 40(10* ) 42 50 62 62 62 64 62 61 62 62 62
6 100 115 114 116 110 110 105 110 112 114 110 110
7 145 189 154 182 179 177 192 183 177 178 177 181

% ° Number of runs
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