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COMING NEXT:Asynchronous Automata

source:Madhavan's notes!
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Behaviours ofAsynchronous Automata

can be understood as certain

partial orders called TRACES
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Language ofAAcan be seen as a set oftraces



Observation:Language accepted by an AA

is regular
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ZIELONKA'S THEOREM (1987):

Given a distributed alphabetz
=(2,, E2, ...., 5m).

For every regular trace-closed language over I

there exists an AA over I accepting L



I=(2, z, . . ., Im) /Global

specification
I

trace-closed DFAover I

↓
(Distributed (

AA over I, for L Implementation

Zielonka's result lays the foundation for synthesizing
distributed systems from global specifications
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Some history

· Adsul, Gastin, Kulkarni,:regular trace language as

Weil 12024) a cascade productof

localised AA

· Pighizzini(1993) synthesize non-deterministic AA

· Baudru (2011) :compositional synthesis
of non-deterministic AA



OUR WORK

Impose a (fair) restriction on DFAS

R

study the AA synthesis problem

Goal: - conceptually simpler construction

-better complexity
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FAIR DFAS:

z =12, 2a, ..., 2m)

DFA M

- Each loop of M contains an action from

every Zi

E3

211 - I.
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2

a fair DFA 5=3a,c3

Ez =5b,c3
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-fairness:

DFA is - fair if in every sequence

ofR-transitions, all processes participate

-> (0,0) 1(1,07- 2,07

1,b

↳ 3-fair, not z-fair

For a fair DFA, we can compute the smallest to sititis R-fair



R-fairness:

A language is R-fair if for every wet,

every factor ofw withlength&
contains actions from all processes

= 12,,Zz,. ..,In) zi =Eai,23
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Note:A DFA M is re-fair iff

L(M) is te-fair



Main Theorem

For K-fair' DFAS, an equivalentAA

can be synthesized, where the number

of states ofeach local automaton

is bounded by:

31 - 3

0 ( n. K. 121 C
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STEPS TO THECONSTRUCTION

Step 0:Two rotations

Step 1:An infinite AA maintaining local views

Step2: A "better"infinite AA that maintains

suffixes of views + an unbounded counter

Step 3:Making the construction finite by modulo counting
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DFA M M is 4-fair, but not

3-fair
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checking for acceptance:

I ↓
synchronize all views

993[b35c,633b3

↳

run this on the DFAM
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Step 0:Two rotations ~

Step 1:An infinite AA maintaining local views -

Step2: A "better"infinite AA that maintains
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Using R. fairness we can show:

ifthe local view ofa process p'contains
more than ek-2 actions

<21-2 elements

F(viewp (t)

>2k - 2 elements

Letj: =largestindex sit. F)); F((j+"".contains
2R-2 elements.

The prefixF(1...j-1) is presentin viewp,
t Up'



viewp It: 3

viewp,
It): B
It is not useful tomaintain the "Orange"

prefix.
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checking for acceptance:

- synchronize all views

-to get (9, 1, suffix oftrace I

-Run the suffixon the DFAstarting

from 9.
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Step0: Two notations ~
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suffixes of views + an unbounded counter

Step 3:Making the construction finite by modulo counting



Using K-fairness, we can show:

viewp Its-

viewp.It

1 I viewp (t))
- viewp, (t) 1/ 4R-1



1 I viewp (t))
- viewp, (t) 1/ 4R-1

Use this observation to count modulo 2k
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STEPS TO THECONSTRUCTION

Step0: Two notations ~

Step 1:An infinite AA maintaining local views -

Step2: A "better"infinite AA that maintains w
suffixes of views + an unbounded counter

v
Step 3:Making the construction finite by modulo counting



Main Theorem

For K-fair' DFAS, an equivalentAA

can be synthesized, where the number

of states ofeach local automaton

is bounded by:

31 - 3

0 ( n. K. 121 C

I a matching lower bound
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Siddhartha Krishna & Anca Muscholl.

A quadratic construction for Zielonka automata with

acyclic communication structure

TCS 2013

communication graph P,
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p4 45 P6



Our generalization

Tree-of-bags architecture

-> Fair subsystems within a bag.
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others:a matching lower bound for 3.



PERSPECTIVES

- weaker notions of fairness

- synthesizing bisimulation equivalent AA

- Fairness in the contextofspecifications
stated in a logical formalism


