Local certification meets model checking

Laurent Feuilloley SIROCCO 2022
CNRS & University of Lyon Tune 278



Local certification meets model checking

Distributed compuking  Formal metheds



Local certification meets model checking

Distributed computing ~ Formal methods
> Locality in networks > automata
> Self-skabilization > Logic



Local certification meets model checking

Distributed compuking  Formal metheds
Same qoal: Check correctness efficiently



Local certification meets model checking

Distributed compuking  Formal metheds
Same qoal: Check correctness efficiently

— Fault-tolerance ~ — Critical systems



Properties Lo check

Node |abe\s Edge |'abels Nel:work
properties properties properties

5 (@) (@

Ex: k-coloving  Ex: Spanning bree Ex planarity




Distributed ~checking
ComPul:ahov\a\ model Disl:ribul:ed decision

%
Vx"




Distributed ~checking
ComPul:ahona\ model Disl:ributed decision

%
Vx"

Localll'g + small messages  Unanimous accept
(reduce overhead) (reject-> launch reset)
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Checking:

consistency of distances

Local certification = A checking procedure st
exists accepled labeling <> the property is satisfied
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Not always .. buk oFten
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The model checking approach
) Tgpical Eheorem :

It is possible ko check efFiciently Ehat
Ehat go logical Formvla of h
is satisFied on structores of STRUCTURECIASS
Exarr\ple: FIRST-"0RDER (F0) & WORDS




Logic formulas on words

Examp\es= >every 3 is Followed by a'b €F0
o only ' and even lenﬂth € MSO
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Bounding some graph parameters
Parameber Definition [Fxamples (small , large)

Treewidth

Treedepl:h
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Theorems (old and new)

Thims (old): MSO model checking Eakes:
o> IF treewidth < £, O(F(E)-n ). (enormovs F)
|__l> IF treedf.pl:hs t, O(g(t)-h),(regsomblc 5)

Thns ( new): MS0 cerl:ificol:‘um2 Eakes:
o If treewidth< £, O(loa'n).

'.P 1F treedepth < £, 6(log n).
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Z Local certification of ¥
| %% > |abels: kernel %{1
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