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ABSTRACT
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This research addresses the scheduling problem in a hybrid flowshop when
machines in each stage are unrelated and sequence dependent setup times are considered.
The production line consists of L production stages, each of which may have more than one
non-identical (unrelated) machines. Prior to processing a job on a machine at the first stage,
a setup time from idling is required. Also, sequence dependent setup times are considered
on each machine in each stage. The objective of this research is to minimize the maximum
makespan. Two mathematical models were formulated for small size problems and two
heuristic algorithms (IH and TSearch) were developed to solve larger, more practical
problems. In order to evaluate the Performance of the heuristic, normally, the heuristic
solutions are compared to optimal solutions and/or lower bounds. The hybrid flowshop when
machines in each stage are unrelated and sequence dependent setup times are considered
is known to be NP-hard, and hence finding and optimal solution for average or large-size
problems will be computationally intractable. The only alternative left is to develop lower
bounds for the problem and use them to assess the quality of the heuristic solutions.
Therefore, in this study, two lower bounds (Forward and Backward) were developed in order
to evaluate the performance of the heuristics. Results obtained show that the heuristic
algorithms are quite efficient. The relative improvement yielded by the TSearch algorithm was

between 12.2 and 25.5 percent.
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