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Context

Tackle the combinatorial explosion of the state space :

symmetries → quotient graph

decision diagrams

Crocodile: symbolic-symbolic:

Symmetric Nets with Bags (SNB) [Haddad et al., 2009]
symbolic reachability graph (SRG)

Hierarchical Set Decision Diagrams (SDD)
[Couvreur and Thierry-Mieg, 2005]
symbolic set manipulation
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Symbolic-Symbolic: history

[Clarke et al., 1996] mitigated results

Binary Decision Diagrams
operations over BDD encoded as BDD

[Thierry-Mieg et al., 2004] first interesting experiments

[Colange et al., 2011] Crocodile first application (to SNB)

Hierarchical DD
operations encoded as homomorphisms
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SN vs. SNB

Class
People is 1..P;
Gift is 1..G;
Domain
PeopleGift is <People, Gift>;
PeopleGiftGift is <People, Gift, Gift>;
Var
p1, p2 in People;
g1, g2 in Gift;

Domain
BagPeople is Bag(People);
BagGift is Bag(Gift);
PBagGift is <People, BagPeople>;
Var
p in People;
BP in BagPeople;
BG in Bag(Gift);
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Symbolic Reachability Graph (SRG)

σ, permutation of the states and transitions of the system, is a symmetry
iff: if s1 7→t s2, then σ.s1 7→σ.t σ.s2.

the set of system symmetries is a group

SRG = RG/G (quotient graph)

SRG preserves accessibility and (symmetric) CTL* properties
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Symmetries in SNB : symbolic markings

Two concrete markings for the place ”out”

M1 : M(out) =< p1, {g1, g2} > + < p2, {g1, g2} >
M2 : M(out) =< p2, {g1, g2} > + < p3, {g1, g2} >

→ differ only by a permutation of constants.

A symbolic marking encompasses them [Chiola et al., 1993]

M(out) =< P0, {R0} > with |P0| = 2 and |R0| = 2

What if R0 is the marking of another place ?
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SDD

Set DD : set assignments

edges labels = sets

Hierarchical : edges labels = SDD
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SDD

sequences of assignments : x = a, y = 1 and x = a, y = 2

x

y

1

{a}

{1} {2}
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SDD

sequences of assignments : x = a, y = 1 and x = a, y = 2
and now y is a struct : y = {p : 1, q : 2}, y = {p : 2, q : 2}
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Encoding a symbolic marking with a SDD

M(warehouse) = < G0 >, M(out) = < P0, {G1} >, M(waiting) = < P1 >
M(warehouse) = < G1 >, M(out) = < P0, {G0} >, M(waiting) = < P1 >

root

warehouse

outout

waiting

...

|P0|=1, |P1|=|People|-1, |G0|=1, |G1|=2
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Towards Crocodile 2

[Colange et al., 2011]
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demonstrate the feasibility of the symbolic-symbolic approach

demonstrate efficiency of bags

performance is hindered by a poor handling of bags
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Recursive representation of sets of bags

Bounds over cardinal of bags are known

recursion over cardinality

Bagn(C ) = {B ∈ Bag(C )|card(B) = n}
Bagn(C ) ] Bagp(C ) = Bagn+p(C )

recursion over the support (static equivalence classes of the values)

Bagn(C1 ∪ . . .Ck) = (∪k
i=1Bagn(Ci )) ∪ Bag∗

n (C1, . . .Ck)
Bag∗

n (C1, . . .Ck) = bags with ”mixed” support

Anonymization: values in types are contextual

Thanks to Pierre Parutto
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Crocodile2: new bag representation

Bag∗n/2(C1, C2)

Bagn(C1 ∪ C2)

Bagn(C1) Bagn(C2)

Bagn/2(C1 ∪ C2)
Bag∗n(C1, C2)

Bagn/2(C1) Bagn/2(C2)
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CosyVerif

Crocodile1: integrated in Alligator/CosyVerif

Crocodile2: finalization, integrated ASAP

CosyVerif

online shared tools integration platform

LIPN + LIP6 + LSV + MeFoSyLoMa

more details this afternoon
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Future

Model Checking Contest 2012

generalization of the symbolic-symbolic approach

promising results with no hierarchy [Baarir et al., 2012]
symbolic-symbolic + hierarchy
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