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Extension of the Dynasearch to the Two-Machine Permutation

Flowshop Scheduling Problem*

Shunji TANAKAT

The purpose of this study is to construct a solution algorithm for the two-machine permutation
flowshop problem based on the dynasearch. The dynasearch is an efficient local search algorithm
that employs a special neighborhood structure called dynasearch swap neighborhood. Its primary
advantage is that the neighborhood of a solution can be explored in polynomial time although it
is composed of an exponential number of solutions. The dynasearch for machine scheduling was
originally developed for the single-machine total weighted tardiness problem. Then, it was extended
to the problem with idle time and setup times. This study further extends the dynasearch to the two-
machine permutation flowshop problem and its effectiveness is examined by numerical experiments
for both total weighted tardiness and total weighted earliness-tardiness objectives.
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Table 1 Choice of parameters (a, [3)
tardiness earliness-tardiness
" D IED D IED
10 103 pairs 112 pairs 103 pairs all pairs
(4, 8), (81),

20 (7,1) 32 pairs 9.2) 90 pairs

50 (9,1 (12,1) (11,1) (10,2)
100 (10,1) (6,1) (12,1) (11,1)

Table 2 Comparison of computation time and solution

quality
(a) Total weighted tardiness
1D IED
™ " time best quality ~ time best quality
10 0.01 125 0.00 0.02 125 0.00
20 0.11 119 0.08 0.26 125 0.00
50 1.91 62 0.22 6.54 99 0.05
100 16.17 42 0.75  34.27 59 0.09
(b) Total weighted earliness-tardiness
1D IED
" time best quality time best quality
10 0.02 125 0.00 0.03 125 0.00
20 0.21 125 0.00 0.51 125 0.00
50 9.32 76 0.15 24.69 109 0.01
100 127.02 30 0.40 313.27 74 0.05
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Table 3 Comparison of computation time and solution

quality (Single run without iteration)
(a) Total weighted tardiness

dynasearch enhanced dynasearch
™ “time best quality time best quality
10  0.00 71 540 0.00 102 0.61
20 0.00 38 4.00 0.00 84 0.99
50  0.02 23 4.34  0.05 37 1.63
100  0.19 24 4.39  0.60 31 2.17
(b) Total weighted earliness-tardiness
dynasearch enhanced dynasearch
™ “time best quality  time best  quality
10  0.00 92 1.68 0.00 118 0.37
20 0.00 45 3.33  0.00 82 0.68
50  0.05 7 4.54 0.14 40 1.43
100  0.88 4.95 2.35 18 1.71
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Table 4 Relation between the instance parameters (70
R) and the number of best solutions obtained
(IEDO n=100)
(a) Total weighted tardiness

7\R 02 04 06 08 1.0

0.2 5 5 5 5 5
0.4 3 4 5 5 5
0.6 2 0 4 3 2
0.8 0 0 1 0 0
1.0 0 0 0 0 0

(b) Total weighted earliness-tardiness

\R 04 07 10 13 16

0.2 5 4 5 5 5
0.4 4 4 5 5 5
0.6 2 1 4 4 5
0.8 1 0 2 2 3
1.0 0 0 1 1 1

Table 5 Choice of parameters («, ) for ID with v =150

n tardiness ealiness-tardiness
10 112 pairs 112 pairs
20 (5,4), (6,2), (8,1) 34 pairs
50 (11,1) (10,2)
100 (6,1) (8,1)

Table 6 Comparison of ID (y=150) and IED (y=50)

(a) Total weighted tardiness

time (ID) time (IED) > = <
10 0.03 0.02 0 125 0
20 0.28 0.26 0 125 0
50 6.26 6.54 41 76 8
100 32.69 34.27 58 42 25
(b) Total weighted earliness-tardiness
n  time (ID) time (IED) > = <
10 0.05 0.03 0 125 0
20 0.63 0.51 0 125 0
50 26.74 24.69 30 90 5
100 283.99 313.27 65 45 15
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