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Abstract : The total tardiness is a widely used performance measure in the scheduling literature. This performance measure is
particularly important in situations where there is a cost to complete a job beyond its due date. The cost of scheduling
increases as the gap between a job's due date and its completion time increases. Such costs may also be penalty costs in
contracts, loss of goodwill. This performance measure is important as the fulfillment of due dates of customers has to be taken
into account while making scheduling decisions. The problem is addressed in the literature, however, it has been assumed zero
setup times. Even though this assumption may be valid for some environments, it is not valid for some other scheduling
environments. When setup times are treated as separate from processing times, it is possible to increase machine utilization
and to reduce total tardiness. Therefore, non-zero setup times need to be considered as separate. A dominance relation is
developed and several algorithms are proposed. The developed dominance relation is utilized in the proposed algorithms.
Extensive computational experiments are conducted for the evaluation of the algorithms. The experiments indicated that the
developed algorithms perform much better than the existing algorithms in the literature. More specifically, one of the newly
proposed algorithms reduces the error of the best existing algorithm in the literature by 40 percent.
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