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Mistral is an open source constraint programming library written in C++ and
available on GitHub (https://github.com/ehebrard/Mistral-2.0). It implements
a modelling API, however, it can also read instance files in XCSP3 or FlatZ-
inc format. Moreover, it is fully interfaced with Numberjack [6] which provides
a Python API for modelling and solving combinatorial optimization problems
using several back-end solvers.

Solver Engine

The solver engine relies on standard mechanisms, using a priority constraint
queue and a domain event stack to implement the propagation procedure. More-
over, it supports dynamic type change for variables: domains are initially imple-
mented using intervals or Boolean types whenever possible, and can be changed
to (bit)sets during search when a propagator requires it. The backtracking mech-
anism is implemented using a trail in a standard way.

Propagators

Several classic global constraints are implemented, such as LexOrdering [4],
bound consistency propagator for AllDifferent [9] and Gcc [10]. Moreover,
less standard constraints were implemented within the context of research ar-
ticles on constraint propagation, such as the AtMostSeqCard constraint for
car-sequencing [12] or a VertexCover constraint [3] to reason about cliques,
independant set or vertex covers.

Search Strategy

The search heuristic used for the XCSP3 competition is based on Last Conflit [8],
using a variant of Weighted Degree [2] as default strategy: in the case of failure



raised by a propagator of a global constraint, an explanation of the conflict is
computed and only the weight of the variables participating in the conflict is
incremented. This heuristic is fully described in [7]. Moreover, given the next
variable x to branch on, the solver chooses the value that was assigned to x in
the best solution found so far, if possible, or the minimum value in the domain
of x otherwise.

Applications of Mistral

Mistral was used to implement a state-of-the-art method for disjunctive schedul-
ing which improved several best known results on classic benchmarks [5]. More
recently, some clause learning methods were implemented in Mistral, still improv-
ing the results on disjunctive scheduling [1] and car-sequencing problems [11].
These methods were not used within the context of the XCSP3 competition.
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