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0. Background

Given a propositional formula £, 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 —
Formula

Encoding 26 A (x1V 24V T5)
/ A (513—3 VsV 55—2) \'
Problem e

/-II_

Solution

Model
X1 = 1,$2 — O,CBg — O,
re=1,205=0,...
or Unsatisfiability

Applications: Software & hardware verification, electronic design,

Il. Distributed SAT Solving [2, 4]

The Propositional Satisfiability Problem m |Improve scaling behavior of distributed SAT solving

m Use flexible communication that supports fluctuating resources

— Our Approach —

(O Portfolio approach [5]: Run
(XD diverse variants of sequential
(XD cDCL solvers, which produce

O useful conflict clauses

Clause sharing: Exchange globally
best distinct clauses across solvers

ali e. c | b d f w
Broadcast x

Hel -

Cc f i| C d f

. .
(X Hierarchical merge :
of clause buffers

ali d

Clause sharing
quality control via

— careful steering of
sharing volume;

— exact distributed
filtering of repeated
/ obsolete clauses;

— manipulating clause

cryptography, theorem proving, scheduling, ... =L quality scores (LBD)
— Results —
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Root of job 1

Represent jobs as binary
trees of processes

(Re-)assign processes to jobs
according to fair volumes, using:

2. O O O 1. Random walks of requests

Demand: 3 9 3 .

Priority: 1 2 8 2. G.um!lng requeSFS along

. g distributed routing tree (better)
g

Calculate fair job volumes 3. Asynchronous prefix sums
— Volume: 2 4 3 for request-idle matching (best)

C++ UNIX application built on MPI
featuring all of our contributions

Winning system of International SAT
Competition Cloud Tracks 2020-2023

LGPL and MIT licensed code available
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