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Our paper entitled “Scheduling jobs on parallel machines to
minimize a regular step total cost function” appeared online
in Journal of Scheduling. It is an extension from the con-
ference article (Detienne et al. 2009). In these works, we
missed two studies considering stepwise cost functions in
scheduling problems, in which the authors refer to the opti-
mization criterion as stepwise tardiness.

Curry and Peters (2005) investigates a rescheduling prob-
lem in a parallel machine environment. The authors examine
the tradeoff between schedule stability and tardiness cost,
using simulation. A job can be on time or late for 1, 2, 3
or 4 days, thus yielding a stepwise cost function. They also
consider machine reassignment costs. Within the simula-
tion, the rescheduling problem is solved using a branch-and-
price algorithm. They propose an Integer Linear Program-
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ming (ILP) formulation for a relaxation of the rescheduling
problem, in which preemption is allowed. This relaxation
focuses on due date assignment, thus it avoids the difficulty
of sequencing the jobs in the presence of release dates. Our
paper explicitly addresses this issue and proposes an appro-
priate ILP model.

Sahin (2006) considers the single machine special case of
the problem. The author presents industrial applications of
the optimization criterion, and two solution algorithms. The
first one consists of two ILP formulations: A classical time-
indexed formulation, similar to the one we use as a base-
line in our paper, and a preemption-based assignment for-
mulation. The second solution algorithm is a LP-based con-
structive heuristic, improved by a k-exchange local search.
In our opinion, a drawback of these methods is that both ILP
formulations count a pseudo-polynomial number of vari-
ables and constraints, which depends on the length of the
scheduling horizon. Consequently, due to memory require-
ments, the direct resolution of the two ILP models or of
their linear relaxations is impossible nowadays for most in-
stances with more than 50 jobs and processing time vary-
ing up to 100 time slots, so that the heuristic method can-
not be used as well. In our paper, we propose two alter-
nate ILP models whose sizes depend only on the number
of jobs and the number of distinct due dates. A drawback
of our models and the resulting dedicated solving approach
is a degraded performance when the number of due dates
increases.
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