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Abstract—UWrMaxSat is a complete solver that can be used
to solve not only partial weighted MaxSAT instances but also
pseudo-Boolean ones. It can be also characterized as anytime
solver, because it outputs the best known solution, when its run
is interrupted. It incrementally uses COMiniSatPS by Chanseok
Oh (2016) as an underlying SAT solver, but may be compiled
with a few other solvers as well. In its main configuration,
UWrMaxSat applies a core-guided OLL procedure, where it uses
own sorter-based pseudo-Boolean constraint encoding to translate
cardinality constraints into CNF. It can switch to a binary search
strategy after a fixed number of conflicts and then it uses an
improved encoding of a pseudo-Boolean goal function, where
different bounds on its value are set only by assumptions.

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

I. INTRODUCTION

A short history of the solver is as follows: In 2018 Michat
Karpinski and Marek Piotréw created a new pseudo-Boolean
(PB) constraint solver called KP-MiniSat+ [7] as an extension
of MiniSat+ 1.1 solver by Eén and Sorensson (2012) [5]. In
the solver we replaced the encoding based on odd-even sorting
networks by a new one using our construction of selection
networks called 4-Way Merge Selection Networks [8]. We also
optimized mixed-radix base searching procedure and added
a few other optimizations based on literature. In 2020 the
encoding was extended in such a way that a goal function is
encoded only once and then SAT-solver assumptions are used
to set different bounds on its value. Our experiments showed
that the solver is competitive to other state-of-art PB solvers.

At the end of 2018, KP-MiniSat+ was extended to deal
with MaxSAT instances and renamed to UWrMaxSat. Three
different solving techniques for MaxSAT problems were added
to UWrMaxSat together with a translation of PB instances
to MaxSAT ones, and vice-versa. In 2019 and 2020 the
solver was submitted to MaxSAT Evaluations, where it won
the complete-weighted track in 2020 and was ranked second
places in both complete-weighted and complete-unweighted
tracks in 2019.

This year a new version is submitted to the evaluation with
two main additional features: (1) a greedy algorithm is added
to the encoder module to check if some of previously encoded
sorting networks can be reused in a new encoding, and (2) an
algorithm is implemented in the solver module to detect, so
called, generalized Boolean multilevel optimization (GBMO)
splitting points, defined in [12].

II. DESCRIPTION

This year version of UWrMaxSat is denoted as 1.2. For the
main features of versions 1.0 and 1.1 see [13], [14]. A more
detailed description of UWrMaxSat ver. 1.1 can be found in
[15]. In the current version, we continue to use incrementally
COMiniSatPS by Chanseok Oh (2016) [11] as an underlying
SAT solver. The default search strategy for the optimal solution
is also the same as in previous years, that is, a core-guided
linear unsat-sat one, where unsatisfiability cores are processed
by the OLL procedure [1], [6], [9] and cardinality constraints
generated by it are encoded with the help of 4-Way Merge
Selection Networks [8] and Direct Networks [4]. If the linear
unsat-sat searching is unsuccessful after a predefined number
of conflicts, it can be switched to a binary search technique
similar to that of the original MiniSat+ [5], without restarting
the SAT solver. Note that previously it was done after a
predefined number of seconds. We change this to make the
solver less hardware dependent. The general description of
search strategies used by MaxSAT solvers can be found, for
example, in [10].

It is well known, that a sorter-based encoder gets an input
sequence of literals (z1,...,x,) and its task is to produce a
new sequence of literals (y1, . ..,¥,) and a set of clauses such
that, for any k& € {1,...,n}, whenever any subset of inputs
of size k is set to 1 by the SAT solver, its unit propagation
procedure forces all yp,...,yr to be also 1. Note that the
order of literals in (x1,...,2,) is not important in this task,
so the encoder can change it. In the process of solving, the
encoder is called many times with different input sequences
and it can happen that subsets of the current input have already
been encoded. Such a situation is detected in our improved
encoder and the corresponding clauses are reused. A greedy
strategy with respect to the size of a subsets is implemented
to reduce the complexity of the algorithm. The impact of this
improvement was mainly observed in solving PB instances.

GBMO was first defined and explored by Paxian, Raiola
and Becker in [12], as a preprocessing technique for weighted
MaxSAT instances. We have implemented a detection pro-
cedure of GBMO splitting points in the MaxSAT solving
module, but the detected ones are not fully explored yet in our
solving algorithm (due to time limitations). We just used them
in the stratification heuristic [2], [3] to harden a corresponding
soft constraint. We are planning to use them in all solving
strategies, in particular, in the binary-search one.

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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