
Faster LRAT Checking than Solving with
CaDiCaL

Florian Pollitt, Mathias Fleury, Armin Biere

26th International Conference on Theory and Applications of
Satisfiability Testing



Solving And Checking Unsatisfiable Instances

CNF SAT SOLVER DRAT

TRANSLATOR

LRATCHECKER
VERIFIED
RESULT

improvement?

Faster LRAT Checking than Solving with CaDiCaL 2/12



Related Work

• DRAT - The DRAT format and DRAT-trim checker - Marijn
J. H. Heule - [Heu16]

• LRAT - Efficient Certified RAT Verification - Luı́s
Cruz-Filipe, Marijn J. H. Heule, Warren A. Hunt, Matt
Kaufmann, Peter Schneider-Kamp - [Cru+17]

• FRAT - A Flexible Proof Format for SAT Solver-Elaborator
Communication - Seulkee Baek, Mario Carneiro, Marijn J.
H. Heule - [BCH22]

• cake lpr: Verified Propagation Redundancy Checking in
CakeML - Yong Kiam Tan, Marijn J. H. Heule, Magnus O.
Myreen - [THM21]
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Comparing Proof Formats

DIMACS
p cnf 2 4
1 2 0
1 -2 0
-1 2 0
-1 -2 0

DRAT [Heu16]
1 0
d 1 2 0
d 1 -2 0
2 0
d -1 2 0
0

FRAT [BCH22]
o 1 1 2 0
o 2 1 -2 0
o 3 -1 2 0
o 4 -1 -2 0
a 5 1 0 l 1 2 0
d 1 1 2 0
d 2 1 -2 0
a 6 2 0
d 3 -1 2 0
a 7 0 l 5 6 4 0
f 4 -1 -2 0
f 5 1 0
f 6 2 0
f 7 0

LRAT [Cru+17]
5 1 0 1 2 0
5 d 1 2 0
6 2 0 5 3 0
6 d 3 0
7 0 5 6 4 0
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Comparing Proof Formats
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What are we doing again

CNF CaDiCaL
DRAT/
FRAT

DRAT-Trim/
FRAT-rs

LRATcake lpr
VERIFIED
RESULT

improvement!
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Implementation

• clause learning: analyze propagated clauses

• inprocessing: implicit propagation/resolution

• equivalent literal substitution: cycles/spanning trees
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Experiments

CaDiCaL - SC 21 CaDiCaL - FRAT CaDiCaL - SAT 23*

LRAT-Trim*

DRAT-Trim/FRAT-rs

DRAT FRAT LRAT

cake lpr

*contributions from this toolpaper
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Results
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Proof Trimming
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Faster Checking Then Solving
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Conclusion

• little overhead in solving

• big decrease in checking time

• faster checking then solving

• direct application in: Unsatisfiability Proofs for Distributed
Clause-Sharing SAT Solvers - Dawn Michaelson, Dominik
Schreiber, Marijn J. H. Heule, Benjamin Kiesl-Reiter,
Michael W. Whalen - [Mic+23]

• future work: LRAT in more solvers, i.e., kissat or gimsatul
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