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Motivation

reliable verifiable results
proof certificates in the SAT competition
real world applications
▶ computer-aided proofs [KL15]
▶ verifiying safety properties of computer hardware [Bie+99]

developing SAT solvers
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Proof Formats

three different proof systems:
▶ state of the art: DRAT [Heu16]
▶ format with fast verified checkers: LRAT [Cru+17]
▶ flexible proof format: FRAT [BCH22]
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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
1 0
d 1 2 0
d 1 -2 0
2 0
d -1 2 0
0

FRAT
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
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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What are we doing again
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Implementation

unit clauses
order of traversal
additional information
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Experiments

impact of trimming
toolchain
proof checking comparison
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Proof trimming
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Proof trimming
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Toolchain

JKU CMU UFR*

TRIM*

T&T

DRAT FRAT LRAT

hard

easy

checking

generating

easy
hard
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DRAT/FRAT/LRAT
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Proof Checking Overhead
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thank you for listening!
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