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Summary: This paper studies a family of optimization problems where a set of items, each requiring
a possibly diﬀerent amount of resource, must be assigned to diﬀerent slots for which the price of the
resource can vary. The objective is then to assign items such that the overall resource cost is minimized.
Such problems arise commonly in domains such as production scheduling in the presence of ﬂuctuating
renewable energy costs or variants of the Travelling Salesman Problem. In Constraint Programming, this
can be naturally modeled in two ways: (a) with a sum of ELEMENT constraints; (b) with a MINIMUMASSIGNMENT constraint. Unfortunately the sum of ELEMENT constraints obtains a weak ﬁltering and
the MINIMUMASSIGNMENT constraint does not scale well on large instances. This work proposes a third
approach by introducing the RESOURCECOSTALLDIFFERENT constraint and an associated incremental
and scalable ﬁltering algorithm, running in O(n · m), where n is the number of unbound variables and
m is the maximum domain size of unbound variables. Its goal is to compute the total cost in a scalable
manner by dealing with the fact that all assignments must be diﬀerent. We ﬁrst evaluate the eﬃciency
of the new ﬁltering on a real industrial problem and then on the Product Matrix Travelling Salesman
Problem, a special case of the Asymmetric Travelling Salesman Problem. The study shows experimentally
that our approach generally outperforms the decomposition and the MINIMUMASSIGNMENT ones for the
problems we considered.
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