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0. Background

The Propositional Satisfiability Problem

Given a propositional formula F , assign a value (true or false)
to each of its variables in such a way that F evaluates to true, or
report that such an assignment (“model”) does not exist.

— Solving Problems via SAT —
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Applications: Planning & Scheduling, Explainable AI [1],
Theorem Proving, Software & hardware verification, . . .

I. Scalable Satisfiability Solving [2]
Exploit large clusters (> 1000 cores)
Substantially reduce scheduling latencies for interactive solving

— Our Approach: Mallob —

Portfolio approach: Employ many
different SAT solvers in parallel [3]
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Clause sharing: Solvers periodically
exchange most useful found conflicts
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— Results —

Speedups observed for
up to 2560 cores
Winner of International
SAT Competitions’ Cloud
Tracks 2020, 2021
Malleable scheduling:
Minimal latencies
(≤10 ms), improved
resource efficiency 0 100 200 300

Run time t / s

0

10

20

30

40

50

60

70

#
in

st
an

ce
s

so
lv

ed
in
≤

t
s

128× 5× 4

32× 5× 4

8× 5× 4

2× 5× 4

1× 3× 4

Kissat

Lingeling

II. A Scalable Encoding for AI Planning [4]
Totally-Ordered Hierarchical Task Network Planning

Problems feature parametrized tasks and their decompositions
Applications: Coordination of robots [5], video game AI,
web service composition, . . .
Previous SAT-based planners: Expensive preprocessing
enumerates all possible operations⇒ Blowup in problem size

— Our Approach: Lilotane —
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Lifted SAT encoding
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Lazy top-down instantiation

SAT-based plan improvement

— Results —

Smaller formulae than [6, 7]
Reduced memory footprint
Merits of grounding rarely
outweigh its problems
(see “Entertainment”)
Competitive: 2nd place
in Total Order track
of International Planning
Competition 2020
Produces high quality plans
even before plan improvement 104 106 108

Clauses encoded by Lilotane
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