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Abstract

This article addresses the problem of schedulimpn-preemptive tasks an identical parallel machines with operators to
minimize the makespan criterion. The number of afes being less than the number of machines, aratiy can supervise
simultaneously several machines. As a consequéme@rocessing times of the tasks depend on theopesators intervene
on the machines. We consider the case where thatops intervention may only happen at the ena ¢ésk. We present
five heuristic algorithms to solve the problem, afwd the case of two machines, the worst caseysisdor two heuristics. A
simulation study is also undertaken to evaluateatiezage performance of these heuristics.
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1 Introduction

Research in classical scheduling theory has maiohcentrated on machine and job characteristich asc
machine availability, job processing sequence, sman. The complexity of scheduling problems in teal
world and the difficulty to draw an adequate théoed framework to capture the industrial realigvie led to
simplify working hypotheses [10]. As a result, thesodels have ignored in most of the cases cordidas
linked with operator interventions on the machibgsassuming their number infinite. However, onenarbut
notice that human resources are getting more arm@ gritical in production systems, and it is nobegh to
concentrate only on the physical resources in otdegxpect a reasonable solution. Researchers s@avar
considered that either the human resources proldeso important that it dominates the machine salivegl
problem, or the human resources problem has talapted to the machine schedule by the shop manéger.
goal of the present paper is to put forward a mdtukl integrates human resources into the probfemaghine
scheduling. Obviously, this model is still theocati Nevertheless, we believe that it may providmad insight
to scheduling problems in the real world.

Few papers in the literature have taken into adcsimultaneously human resources and machinesein th
process of building a schedule. And when they date approach has so far consisted of two phéisgts:the
scheduling of the tasks is determined. Then, theraiprs are assigned to the machines modifyinggdessary,
the initial solution ([5, 6]; [7]), or vice versasat is done in [8]. Pinedo [10] pointed out thepmntance of
studying models which combine machine schedulingblems with those induced by human resources
(operators). The resulting scheduling problem, Whitegrates operator's assignments to the maglinasists
of determining the status of the shop over time [2]

Since the work of Vickson [13, 14], several studiese appeared in the literature in which the Bsiog
times are controlled by the quantity of resourdéxcated to the execution of tasks. Danieisl [3] considered
the identical parallel machines problem with prsigrsed tasks to the machines. A branch and bowuditdm is
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