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In essence the same versions of Gimsatul, IsaSAT and
Kissat were submitted to the SAT Competition 2025 as those
submitted in 2024 [1]. Note, that Kissat was dominating the
competition in the main track in 2024. However it lacks many
features supported by CaDiCaL. For instance Kissat does not
support incremental solving. Thus, instead of trying to improve
Kissat, we put our efforts into porting missing features from
Kissat to CaDiCaL. This new submitted version of CaDiCaL
is available on the development branch on Github. Its code
base increased roughly from 46 KLOC to 64 KLOC of C++,
needed to support the following techniques ported from Kissat:

• clausal congruence closure [2]
• bounded variable addition [3], [4]
• ticks based scheduling [5]
• revisited vivification [6]
• look-ahead lucky phases [1]
• clausal equivalence sweeping [7]
• semantic definition mining [8]

The latter two techniques rely on the internal sub-solver Kitten
(from Kissat), which adds another roughly 3 KLOC of C.

On the practical side a major challenge was to produce
LRAT proofs with antecedents for all the advanced inprocess-
ing we added, particularly for clausal congruence closure. This
is in contrast to Kissat, which only supports easier to produce,
more compact but much slower to check DRUP proofs.

On the theoretical side, even though not important for the
SAT competition, we had to come up with a new clausal proof
calculus [9]. It allows to add specific blocked clauses during
incremental SAT solving, including some form of extended
resolution, necessary to produce proofs when using bounded
variable addition in an incremental setting. Also the API
changed slightly as the user now needs to ask the solver for
new available variables indices instead of using them freely.

Preliminary results suggest that this improves run-time of
stand-alone solving substantially, allows to solve benchmarks
which require bounded variable addition or congruence clo-
sures, but still falls behind Kissat, unless we also take proof
checking into account. The combined time of proof production
and checking for CaDiCaL is much smaller than for Kissat.
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