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Abstract

For a single finite-capacity machine that can process several product types of jobs,
uncertainties in job arrival time and product type can make the calculation of required setup
time and the setting of output target very complicated. Setup activities may cause wastage in
machine capacity and extend job.lead time. An analytical expression for the expected waiting
time by queuing models constitutes a major part of the manufacturing lead time, including the
setup time. Models in the literatures-assumed batch arrivals and computed the expectation and
variance of waiting time of batches with setup time by applying the queuing theory; however,
they are unable to respond.completely to the impact.of setup time on waiting time. Therefore,
this research consists of two parts: one is to establish analytical model of queuing delays with
setup time of single machinefor estimating.the lead time for each product type by First-In
First-Out (FIFO) rule in order to facilitate the performance evaluation from the customer’s
perspective, and the other is to efficiently evaluate the effects on capacity-saving by the
family-based scheduling rule (FSR) because FSR can reduce setup frequency and amount of
setup time. In this research, an individual job arrival with different types of products is
assumed as a Poisson process. A setup process is necessary before the machine can switcl
from the current setting to a different one, and this cannot be regarded as a part of job
processing time. The performances of FIFO and FSR analytic models are evaluated in the
experimental design, and simulation models under FIFO and FSR are built for accuracy
comparisons with the analytic models.

Keywords: lead time, waiting time, setup time, first-in first-out rule, family-based scheduling
rule, single machine
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