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Abstract

A boolean constraint solver, Vallst, is briefly and
spottily described. Vallst is a solver in the Chaff
tradition [3, 4] with various extensions and nov-
elties.

The solver has support for more for-
mula types than just disjunctions, for exam-
ple equivalences and multiplicative constraints
¢ < >.¢ip;. You can tell the solver to max-
imize or minimize constraint constants. There
are also “global” formula types.

We will discuss to some extent one semi-
novelty, proof improvement, where you take time
trying to improve upon a (sub-) proof instead of
moving on directly. This is somewhat similar to
Multiple Individual Conflicts (MIC) in [2].

1 Introduction

The solver is open source and available both as
an API or library, and as a standalone, com-
mand line based program or script.

2 Global formula types

A global formula type says that a set of literals
must have some property. If it is not possible to
say in a concise and efficient manner that a set of
literals must have the property, then introducing
a global formula type might be a good solution.

For example, implemented in the solver is a
global tour formula type that says that a solu-
tion corresponding to nodes and edges in a com-
plete directed irreflexive graph must be a tour
(i.e. a Hamiltonian cycle).

3 Proof improvement

Suppose that the solver, given some assump-
tions, has found a conflict by closing under some
rules using some boolean constraint propaga-
tion, bepg. It is conceivable that closing under

the same rules but applying them in some differ-
ent order could yield a different, perhaps shorter
and better proof.

Proof improvement is implemented in the
solver as follows. Let bepy differ from bepy only
in the order that the rules are applied. When
a conflict, using bepg is found, the solver resets
to a state with assumptions that is known to be
conflicting. Then the solver closes again using
bepy this time. Then the proofs are compared.
If the first, bepg proof is better than the second,
bepy proof, the solver again resets to a known
conflicting state, closes using bcpg and continues
from there. Otherwise, the solver just continues,
using the second, bepy proof.

Although largely untested, initial indica-
tions suggest that proof improvement, as imple-
mented here, isn’t too beneficial generally. This
is consistent with [2] where it was found that
MIC usually wasn’t beneficial.

4 Scripts

Apart from a usual standalone solver program
available, there are solver scripts containing
functionality not available in the standalone
solver program alone.

The scripts repeatedly calls the standalone
program. After each call to the standalone pro-
gram, the state and progress is saved and used in
the next call of the program. Between calls there
are syntactical simplifications made. In partic-
ular, if it has been proved that some variable
must have a certain truth value, that variable
will be simplified away.

The repeated calls also give opportunities to
try different high level heuristics. For example,
occasionally the scripts call the standalone pro-
gram in a simplification heavy mode, telling it
to spend more time on simplifications and proof
improvement than otherwise.

A new invocation of the standalone program
will be made if enough variables have attained
a truth value, or if enough time has passed.
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5 Conflict clauses without
watched literals

An other (untested) feature of the solver is that
you can opt not to have any watched literals in
some or all conflict clauses. This means that the
search won’t be slowed down by all the accumu-
lated conflict clauses. On the other hand it also
means that the boolean constraint propagation,
BCP, will be weaker. The conflict clauses are
still added for the conflict analysis and for Berk-
min [1] style branching heuristics where an open
variable in the last open formula is branched on.
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