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SCHEDULING WITH EARLINESS AND TARDINESS PENALTIES
ON PARALLEL MACHINES

Abstract.

Due date determination problems have gained significant attention in recent years
due to the industrial focus in the just-in-time (JIT) philosophy.In this thesis we
consider the problem of scheduling a set of simultaneously available jobs on parallel
and identical machines under a common due date, in which job processing times are
controllable with linear costs.The common due date is a decision variable too. The
objective is to allocate and sequence the jobs on the machines such that some are
early and some are late so as to minimize a penalty function. We also seek to
determine the optimal due date and optimal processing times.The penalty function
is composed of the due date assignment, the total earliness and tardiness costs and
total processing costs.

For the single machine problem, we present a simple proof of the well-known
optimality results, and show that the optimal job sequence can be easily determined.
We prove that the same optimal due date result can be generalized to the parallel
machine problem. However determination of the optimal job sequence for such a
problem is much more complex. We present an optimal solution, but because of the
prohibitive computational requirement, it is practically impossible to apply
mathematical programming to solve evena small problem. So we present a simple
heuristic to find an approximate solution. On the basis of a limited experiment, we
observe that the heuristic is very effective in obtaining near-optimal solution.
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1- scheduling 2- regular measure of performance
3- mean flowtime 4- mean lateness

5- percentage of jobs tardy 6- mean tardiness

7- due date
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1- Earliness/Tardiness scheduling Problem.
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Ej = max (04j- ) = (¢ - §)*

) - job Y - single machine
v — parallel machine ¥ -Earliness

O - Tardiness
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