Introduction

For the enzyme production line of a DSM plant, a schedule has to be made following a set of complex constraints. There
are machines of different types, that perform different operations and multiple different enzymes with each their own
recipe. The scheduling problem in this production line can be seen as a variation on the flexible job shop problem (FJSP),
which introduces cleaning times between every two operations performed on a machine.

Heuristic scheduling algorithms have short runtimes but have been shown to still be able to create feasible schedules of

good quality for the regular FJSP. This makes them a good option for an applied use case where a correct balance between
runtime and solution quality 1s important.
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- ol y on the DSM case of the FJSP with

changeover times.

Product Preparation Plate Filters Product Reception

Results

—e— Heuristic algorithm, 30s runtime limit —e— Heuristic algorithm, 30s
—o— MILP solver, 2700s runtime limit —a— MILP solver, 30s

Figure 1 and Figure 2 show comparisons between the
lowest makespans found by the MILP solver and the
heuristic algorithm in two experiments with different
runtimes for the MILP solver on sets of increasingly large
instances. For the smaller instances, the MILP solver
outperformed the heuristic algorithm slightly in both
figures. In both figures, we also see that as the complexity
increases the performance of the heuristic algorithm

improves increasingly compared to the MILP solver. For " nstanconumber T e gowp
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outperforms the MILP solver, even with only a fraction of of the MILP solver with 2700s runtime of the MILP solver with 80s runtime
the runtime. and the heuristic algorithm with 30s runtime and the heuristic algorithm with 30s runtime
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