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This paper tackles the problem of batching scheduling on a multi-
operational parallel machine with precedence constraint. Based on
the literature, batching accelerates the production process and
decreases the transportation costs. Therefore, it is mentioned as a
very important subject in scheduling. On the other hand, most of
researches consider the processing time as a predefined and
constant parameter that is not reasonable in real industries.

In this paper a mathematical model is presented in order to
minimize the makespan in which the processing times of jobs are
considered as a function of their batch size. The proposed model is
known to be NP-hard, therefore two Mehta-heuristic algorithms
including genetic algorithm (GA) and simulated annealing (SA) are
offered so as to find near optimal solutions in reasonable run time.
In order to check the verification of proposed model, the problem is
solved optimally for small scales and the results are compared with
the solutions of GA and SA. Computational study demonstrates that
the proposed methods can found the solutions with very low gap in a
suitable run time.
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Global optimum

Numb_er of Nur_nber Lingo 11 SA GA
machines of jobs Run time Run time Run time %
VOF (sec) VOF (sec) % gap VOF (sec) gap
10 84 86 84 2 0 84 3 0
3 15 96 92 96 2 0 97 2 1.04
20 75 105 75 5 0 75 3 0
10 181 150 181 8 0 181 5 0
4 15 169 153 173 8 0 169 6 0
20 154 159 158 8 0 154 9 0
10 162 588 170 11 4.93 168 12 3.71
7 15 123 602 132 12 7.31 135 13 9.75
20 98 655 101 11 3.06 101 16 3.06
15 - - 95 16 - 97 18 -
10 20 - - 112 23 - 112 20 -
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Boxplot of GA, SA
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Run
time  Alg. Best Avg.  Worst SD  SD/Avg.
(sec)

SA 39845 44513 48416 4267 0.09

o GA 37554 42058 45209 3211 0.07

SA 45458 50551 531.73 36.64 0.07

%0 GA 37557 42294 4528 28.60 0.07

SA 350.63 41258 460.92 46.58 0.11

® GA 35859 410.86 44895 37.06 0.09

SA 360.16 38296 40001 17.88 0.04

®0 GA 37023 400.04 41232 20.26 0.05

Boxplot of GA, SA
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