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A Simulation-Based Method for Capacity Adjustments
in Job Shop Production Scheduling

Masahiro ARAKAWA', Masahiko FUYUKI", Hiroki NAKANISHI? and Ichiro INOUE?

Abstract

When tardy jobs are involved in a production schedule, an improved schedule
is sought for to eliminate tardy jobs under the given available capacities. When
the occurrence of a tardy job is judged to be inevitable, the reduction of tardy job
is attempted by increasing resource capacities within the allowances granted by
the upper-level planning department. However, it is generally difficult to decide
the capacities when, to which machine and what amount, to add so as to minimize
of the number of tardy jobs after suppressing the added amount of the capacity.

In this paper, a systematic simulation-based method for capacity adjustments
is proposed which applies the Parameter Space Search Improvement method to
the determination of additional capacities. Two parameters are introduced to
span the parameter space. One parameter is used to control the total amount of
adding capacities, and another parameter to control the distribution of capacities
among resources. The best capacity adjustment plan is sought for on the parame-
ter space.

In the proposed procedure, the resource utilization under the given (initial)
planning condition is first investigated in order to setup the relationship between
the parameters and the variables which decide the amount of capacity addition to
each resource. As many production schedules as the possible combination of
capacity adjustment plans are then generated by the simulation-based scheduling
method, and incorporating the cutting off of redundant capacities, the capacity
adjustment plan which gives the schedule with the minimum number of tardy jobs
is selected as the best capacity adjustment plan.

The practical usefulness of the proposed method is demonstrated by using
scheduling condition data on a practical large-scale system.
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