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Abstract. Choco solver is a Free Open-Source Java library dedicated
to Constraint Programming. The user models its problem in a declarative
way by stating the set of constraints that need to be satisfied in every
solution. Then, the problem is solved by alternating constraint filtering
algorithms with a search mechanism.
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1 Introduction

Choco solver already has a long history : the first line of code was written in
1999 [11]. Since then, the code has been frequently re-engineered and released,
up to version 4.0.8, the last current released [12]. It contains numerous variables,
many (global) constraints and search procedures, to provide wide modeling per-
spectives.

Choco solver is used by the academy for teaching and research and by the
industry to solve real-world problems, such as program verification, data center
management, timetabling, scheduling and routing.

Several useful extra features are also available such as an extension that deals
with graph variables, parsers to XCSP3 and FlatZinc or a minimalist profiler.

2 A Modeling API

Choco solver comes with the commonly used types of variables: integer vari-
ables with either bounded domain or enumerated one, boolean variables and set
variables. Views [14] but also arithmetical, relational and logical expressions are
supported.

Up to 100 constraints –and more than 150 propagators– are provided : from
classic ones, such as arithmetical constraints, to must-have global constraints,
such as allDifferent or cumulative, and include less common even though useful
ones, such as tree. One can pick some existing propagators to compose a new
constraint or create its own one in a straightforward way by implementing a
filtering algorithm and a satisfaction checker.
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The library supports natively real variables and constraints also, and relies
on Ibex [3] to solve the continuous part of the problem [4]. Graph variables and
constraints on them can be declared by adding a dependency to choco-graph [6].

3 Resolution Toolbox

Choco solver has been carefully designed to offer wide range of resolution
configurations and good resolution performances. Backtrackable primitives and
structures are based on trailing. The propagation engine deals with seven pri-
ority levels and manage either fine or coarse grain events which enables to get
efficient incremental constraint propagators.

The search algorithm relies on three components Propagate, Learn and Move
depicted in [9]. Such a generic search algorithm is then instantiated to DFS,
LDS [8], DDS [16], HBFS [1] or LNS [15].

The search process can also be greatly improved by various built-in search
strategies such as DomWDeg [2], ABS [10], IBS [13], BIVS [5], first-fail [7], etc.,
and by creating a problem-adapted search strategy.

One can solve a problem in many ways : checking satisfaction, finding one
or all solutions, optimizing one or more objectives and solving on one or more
thread, or simply propagating. The search process itself is monitorable and ex-
tensible.

4 The code and the dev team

Structurally, Choco solver is made of 573 Java classes which represents roughly
53k source code lines. The source code is hosted on GitHub under a BSD 4-clause
licence. The project is mainly developed and maintained by Charles Prud’homme
and Jean-Guillaume Fages, they can count on attentive contributors.

Tutorials, Javadoc and a user guide can be referred to, as long as a Google
group.
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