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Models

Zielonka's Asynchronous Automata

Fix P set of processes, Σ set of channels, dom a domain function.

De�nition

An AA is a tuple A = ((Sp)p∈P, (s
0
p)p∈P, (δa)a∈Σ,Acc)

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)



6/12

Recon�gurable vs. Static Communications

Models

Zielonka's Asynchronous Automata

Fix P set of processes, Σ set of channels, dom a domain function.

De�nition

An AA is a tuple A = ((Sp)p∈P, (s
0
p)p∈P, (δa)a∈Σ,Acc)

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)



6/12

Recon�gurable vs. Static Communications

Models

Zielonka's Asynchronous Automata

Fix P set of processes, Σ set of channels, dom a domain function.

De�nition

An AA is a tuple A = ((Sp)p∈P, (s
0
p)p∈P, (δa)a∈Σ,Acc)

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)



6/12

Recon�gurable vs. Static Communications

Models

Zielonka's Asynchronous Automata

Fix P set of processes, Σ set of channels, dom a domain function.

De�nition

An AA is a tuple A = ((Sp)p∈P, (s
0
p)p∈P, (δa)a∈Σ,Acc)

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: r1, r2, r3, r4

w =

abc

b ∈ L (and bacb too)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: s1, r2, r3, r4

w = a

bc

b ∈ L (and bacb too)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: s1, r2, s3, r4

w = ab

c

b ∈ L (and bacb too)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: t1, r2, t3, r4

w = abc

b ∈ L (and bacb too)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: t1, r2, t3, s4

w = abcb ∈ L

(and bacb too)



7/12

Recon�gurable vs. Static Communications

Models

States

S1 = r1, s1, t1
S2 = r2
S3 = r3, s3, t3
S4 = r4, s4

Accepting condition

Acc = {(t1, r2, t3, s4)}

δa(1, 2)

(r1, r2) → (s1, r2)

δb(3, 4)

(r3, r4) → (s3, r4) | (t3, r4) → (t3, s4)

δc(1, 3)

(s1, s3) → (t1, t3)

Con�guration: t1, r2, t3, s4

w = abcb ∈ L (and bacb too)



8/12

Recon�gurable vs. Static Communications

Models

Recon�gurable automata

Fix P set of processes, Σ set of channels (but no dom!), and M set
of message contents.

New stu�

Listening function Lp : Sp → 2Σ

Transitions of the form sp
(a,m)−−−→ s ′p



8/12

Recon�gurable vs. Static Communications

Models

Recon�gurable automata

Fix P set of processes, Σ set of channels (but no dom!), and M set
of message contents.

New stu�

Listening function Lp : Sp → 2Σ

Transitions of the form sp
(a,m)−−−→ s ′p



8/12

Recon�gurable vs. Static Communications

Models

Recon�gurable automata

Fix P set of processes, Σ set of channels (but no dom!), and M set
of message contents.

New stu�

Listening function Lp : Sp → 2Σ

Transitions of the form sp
(a,m)−−−→ s ′p



9/12

Recon�gurable vs. Static Communications

Models

Example



10/12

Recon�gurable vs. Static Communications

Comparison

From static to recon�gurable

Easy direction!

Theorem

Any AA can be simulated by a RA.
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How to distribute static/recon�gurable languages? (WIP)

Conditions for distributability

Fix A over Σ and dom.

Diamond property

If r
a−→ s

b−→ t with a, b independant,

then r
b−→ s ′

a−→ t also possible

Theorem [W. Zielonka, `87]

If A satis�es the diamond property, then we can build an AA with
the same language

Our goal: similar property for recon�gurable languages

Thanks, questions?
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