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1. MaxHS

MaxHS originated in the work of Davies [4] who devel-
oped the first MaxSat solver based on the Implicit Hitting
Set approach (IHS). The core components of MaxHS are
described in [5], [6], [7]. The PhD thesis of Saikko [9] also
provides an excellent overview of the IHS approach along
with a number of additional insights. In addition to various
algorithmic and code improvements over the years, MaxHS
also employs the techniques of reduced cost fixing [1] and
abstract cores [2]. Both of these techniques go beyond the
basic IHS approach.

2. 2022

The 2022 version of MaxHS is built on top of the 2021
version. As noted in last years entry, as MaxSat instances
have become larger the relative advantages of using a more
powerful Sat solver have increased. Hence, MaxHS now
uses the Cadical solver for Sat solving [3] (the potentially
more efficient Kissat does not fully support all of the Sat
solver features, e.g., assumptions, needed by MaxHS). It
also uses IBM’s commercial Mixed Integer Programming
Solver (IBM CPLEX version 20.1.0.0) under IBM’s Aca-
demic Initiative licencing program.

In 2022 the input parser and option processing sub-
systems were rewritten, and the preprocessing phase was
redesigned and reimplemented. The MaxSat preprocessor
MaxPre [8] had been tried before without positive results.
This arises from a different processing of soft clause “labels”
(also known as the relaxation or blocking variables) done in
MaxPre which often produces far more blocking variables
than MaxHS. In particular, MaxPre will introduce a new
“label” even for unit soft clauses (when the literal of that
soft clause appears in both polarities in the rest of the
formula). MaxHS on the other hand always reuses the literal
of unit softs as the “label”, irrespective of its purity in the
rest of the formula. Since much of the MaxSat processing
is dependent the number of blocking variables, we have
found that MaxHS can be more effective without MaxPre.
Nevertheless, sometimes MaxPre is able to simplify the
problem more profoundly. In the 2022 code, MaxPre is run,
but the simplified formula it produces is only used if it
contains fewer labels than the original formula. In future

work we plan to identify and integrate only those parts of
MaxPre that prove to be useful (which mainly seem to be
the technique “generalized subsumed label elimination”).

The second change introduced in 2022 was to identify
a wider range of special input cases and then configure the
solver more specifically for solving these special cases. The
special cases identified in the 2022 code are (a) when the
input is a hitting set problem, (b) when the input has a
small number of soft clauses, (c) when every variable of
the formula forms a unit soft clause, and (d) when the input
consists of a small number of variables. Cases (a) and (b) are
newly identified in 2022. For case (a) we have found that
using the MIP solver tended to produce the best results,
and for case (b) using a simple time bounded Linear Sat
Unsat algorithm which can improve results in the weighted
case. Case (c) and (d) were handled in the 2021 code, and
are processed by a mixture of first trying the MIP solver
for a short period of time, then trying the technique of
abstract cores, and then utilizing the information gathered
so far for a final round of MIP solving. In future work, we
plan on monitoring the progress of these “trial” phases more
carefully so that better decisions can be made about when
to abort these phases.
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