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Abstract—UWrMaxSat is a complete solver for partial
weighted MaxSAT instances and pseudo-Boolean ones. It can
be also characterized as an anytime solver, since it outputs the
best known solution, whenever its run is interrupted. It needs
a SAT solver as an oracle and can be used with a few modern
solvers, from which COMiniSatPS by Chanseok Oh (2016) has
been selected as a default one. Several solving strategies have been
implemented in it (selected by parameters) but the default one is a
core-guided OLL procedure, where its own sorter-based pseudo-
Boolean constraint encoding is applied to translate cardinality
constraints into CNF. This paper describes new elements in
UWrMaxSat version 1.4, which is submitted to the MaxSAT
Evaluation 2022. They include (1) the IPAMIR interface that
standardizes an access to a MaxSAT solver as a library, and (2)
an integration with SCIP solver for mixed integer programming.

Index Terms—MaxSAT-solver, UWrMaxSat, COMiniSatPS,
sorter-based encoding, core-guided, complete solver

I. INTRODUCTION

An example of optimization problems can be represented
as a partial weighted MaxSAT instance or, equivalently, as
a set of linear inequation over Boolean variables, called
pseudo-Boolean (PB), with a linear goal function, which value
should be minimized. A MaxSAT instance consists of two sets
containing hard clauses and weighted soft ones, respectively.
Hard ones must be satisfied by any solution and the goal
of MaxSAT optimization is to find a model that minimizes
also the sum of weights of unsatisfied soft ones. It is clear
that clauses can be easily converted into linear inequations
over Boolean variables. Inverse translations are used in many
PB solvers, but one needs an efficient encoder to convert PB
constraints into clauses.

UWrMaxSat was created as an extension of the MiniSat+
1.1 solver by Eén and Sörensson (2012) [4] in two basic steps:
firstly, this PB solver was extended with a new sorter-based
encoder by Michał Karpiński and Marek Piotrów to, so called,
KP-MiniSat+ [6], [7], and then, a MaxSAT parser and the
corresponding solving techniques were added to it by Piotrów
and the solver was renamed to UWrMaxSat. Therefore, it is
able to solve both PB and MaxSAT instances. Moreover, it
appeared that the implemented translation of an PB instance
into an equivalent MaxSAT one and the selected MaxSAT
algorithm become an efficient way to solve many PB examples
of optimization problems [8].

But, first of all, UWrMaxSat is a competitive complete
MaxSAT solver, as it was shown by results od MaxSAT Eval-
uations (MSE) in the last three years. Furthermore, outcomes

of the complete tracks of MSE 2021 indicated that translating
clauses into linear inequation over 0-1 integer variables and
using the mixed integer programming solver SCIP [3] to solve
them can be a successful way to find the optimal solution of
several small MaxSAT instances. Therefore, this method has
been added as an option to UWrMaxSat.

Furthermore, this year’s version is submitted with two new
features: (1) the IPAMIR interface that has been defined to
standardize the way of using a solver as a library, and (2) an
improved greedy algorithm of the encoder module to better
check if some of previously encoded sorting networks can be
reused in a new encoding.

II. DESCRIPTION

A new version of UWrMaxSat is denoted as 1.4 and it is a
fourth time when the solver takes part in MaxSAT Evaluations.
For the main features of the previous versions see [13], [14],
[16]. A more detailed description of UWrMaxSat ver. 1.1 can
be found in [15]. In this year’s version, we continue to use
incrementally the SAT solver COMiniSatPS by Chanseok Oh
(2016) [12] as an oracle. The default search strategy for the
optimal solution is also the same as in previous years, that
is, a core-guided linear one, where unsatisfiability cores are
processed by the OLL procedure [1], [5], [10] and cardinality
constraints generated by it are encoded with the help of 4-
Way Merge Selection Networks [7] and Direct Networks [2].
The general description of search strategies used by MaxSAT
solvers can be found, for example, in [11].

UWrMaxSat can be compiled with or without two additional
libraries: the extended MaxSAT preprocessor MaxPre created
at the University of Helsinki and implemented by Tuukka
Korhonen [9], and the mixed integer programming solver
SCIP created in cooperation of several organizations [3]. The
submitted UWrMaxSat 1.4 uses only the second library in
version 8.0.0. The default configuration is to run the SCIP
solver on small MaxSAT instances in a separate thread without
given timeout. Using the corresponding options one can force
it to be run in the same thread and for a defined number
of seconds before the start of the MaxSAT solver (these
options are set in the competition). An input instance is
preprocessed before sending it to SCIP by the UWrMaxSat’s
implementation of an algorithm to detect unit clauses and at-
most-one cardinality constraints and, then, by simplifications
done by the SAT solver.

The recently-defined IPAMIR interface has been added to
UWrMaxSat to standardize the API of the corresponding



library. All elements of IPAMIR have been implemented. The
only restriction is that the library allows an application th use
a single instance of the solver at a time. In version 1.4 of the
library, MaxPre is not used and should be compiled without
it. On the other hand, it can be compiled to be used with the
SCIP library and the corresponding options can be set in an
environment variable UWRFLAGS ()as well as some other
useful ones of UWrMaxSat).

A sorter-based encoding of PB constraints was implemented
in the original MiniSat+ solver. Next, it was replaced by
a much more complicated one in KP-MiniSat+, but still
each constraint was encoded separately into clauses. Recently,
Michał Karpiński and me have proposed an improvement of
such technique and implemented it in UWrMaxSat. By using
a variation of a greedy set cover algorithm, when adding
constraints to our encoding, the encoder reuses parts of the
already encoded PB-instance in order to decrease the size (the
number of variables and clauses) of the resulting SAT instance
[8].

Finally, the parser of UWrMaxSat was modified to accept
the new proposed input format of partial weighted MaxSAT
instances. Recall that there is no p-line in it and hard clauses
are preceded by the letter ’h’ instead of the ”very big” weight
given in a p-line.
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Chmiela, Tim Donkiewicz, Jasper van Doornmalen, Leon Eifler, Oliver
Gaul, Gerald Gamrath, Ambros Gleixner, Leona Gottwald, Christoph
Graczyk, Katrin Halbig, Alexander Hoen, Christopher Hojny, Rolf
van der Hulst, Thorsten Koch, Marco Lübbecke, Stephen J. Maher,
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