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Motivation

Why do we need decision procedures for
concurrent data structures?
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Main ldea
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Concurrent DataStructure
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Verification Conditions: Satisfaction

» Initiation
» Consecution
» Acceptance
» Fairness

(Model Checking)

Decision Procedures
(first order propositional logic)
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Our Contribution

» TLL3, a theory for concurrent linked lists

» We show TLL3 decidable

» We propose a combination based decision procedure
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» TLL3 is a union of other theories
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path2set(|asz, a3]) = {a2, a3}
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» TLL3 is a union of other theories
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addr2set(m,ays) = {aq, a5, a6, a7}
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» TLL3 is a union of other theories
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getp(m, aa, CL5) — [a'27 as, CL4]
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» TLL3 is a union of other theories

Zaddr U Eelem U Zthid U ZceII U Zmem U Zset U Zsetth U Zreachability U 2bridge

firstlocked(m, a1, a2, as, a4, a5, ag, az]) = as
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» Let I' be a conjunction of TLL3-literals
» |f I' is satisfied in an arbitrary TLL3 interpretation A

» We construct a new finite interpretation B bounded by I

TLL3 is decidable by enumerating all possible elements
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Stable Infinite & Politeness

» Stable infinite
for all QF-formula ¢, eX|sts an infinite interpretation A’

___________
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» Polite with respect to sorts s1,... s,

» Smooth
if Ais a model of ¢, with domains  |Ag | -+ |As,
A\ AN\
then, for every ki -+ k,
1 ||
there is a model B of ¢, such that ‘le‘ ‘Bsn‘
> Finite witnessable
/ ) )
© S (Elv)w S.t. [’U = Vgp \ Vw]

if 1 is satisfiable, then exists B with one variable per value
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A Combination-based Decision Procedure for TLL3

TLL3 = -+ @ Treachability B - - - @ bridge functions and predicates
l normalized TLL3-literals l
_ TLL3 )
T | car
Tpath
| parH

¥ /—
TBase — Taddr &b Telem % Tthid &b Tcell &b Tmem % Tfseq % Tset % Tsetth

» Unfolding of definitions in PATH and GAP
» SMP guarantees that all theories are finite witnessable

> Tce“, Tmem, Tset, Tsetth and Tfseq are a” Stable infinite

» These are smooth with respect to sorts addr, elem and thid



Conclusions

>

>

We defined TLL3, a theory for concurrent single-linked lists
We proved TLL3 decidable, by Small Model Property
We provide a combination-based decision procedure for TLL3

A step towards the assisted verification of temporal properties
over concurrent data-types: VD + DP

Current and future work:
parametrized verification diagrams, DP for concurrent skiplists,
concurrent hash-maps, concurrent Schorr-Waite

Many possible collaborations:
DPs as combination, SMTs, implementation



