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Abstract

Job scheduling is an important issue applied in many fields. In the
manufacturing industry, one of the objectives is to assign jobs to machines
in order to maximize the minimum profit among machines. Assigning jobs
by considering their benefits is a good idea. However, we also have to
consider whether the jobs can be assigned to those machines, because each
machine cannot be assigned too many jobs due to limited capacity.
Moreover, each job has its own due date. This characteristic introduces a
new challenge to this allocation problem and calls for a specific algorithm
to solve it. We propose an efficient algorithm to assign jobs by taking
fairness, machine capacity, and job due dates into consideration.

In this study, our objective is to assign jobs to bring benefits to all the
machines as equally as possible while ensuring that machines cannot be
overloaded and all assigned jobs can be completed before their due dates.
The capacity of all machines are the same. We propose the least benefit out
(LBO) algorithm based on the longest processing time (LPT) rule and the
capacitated highest-benefit job first (CHBF) algorithm.

We use numerical experiments to verify the efficiency of the LBO
algorithm. By comparing with optimal solutions or their upper bounds
obtained by integer/linear programing, we confirm that our algorithm can
get a good enough result. Moreover, we choose Genetic Algorithm as a
benchmark and find that LBO can use less time to get similar or better
results in almost all cases in our experiment. We believe that this algorithm
as well as the way to squeeze out worse works can be a new groundbreaking
method that may be adopted for solving other problems.

Keywords: job scheduling, fairness, due date, heuristic algorithms,

squeezing out.
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