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— reg-bounded synthesis:
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SYNTHESIS OF REGISTER TRANSDUCERS
Synthesis problem:

given: universal register automaton S
return: register transducer T with L(T') C L(S5)

‘ (Dv :) (Qv <) (Nv <)

unconstrained | X [2] X X
reg-bounded | V[1] /2] /3]

Register-bounded version:
given: universal register automaton S, bound k
return: k-register transducer 7" with L(T") C L(S)

[1]: R.Bloem, B.Maderbacher, A.K.: Bounded Synthesis of Register Transducers
[2]: L.Exibard: Automatic Synthesis of Systems with Data
[3]: L.Exibard, E.Filiot, A.K.: Generic Solution to Register-bounded Synthesis



RECENT ADVANCES

Reg-bounded synthesis is decidable
— for (N, <)

— for regapprox domains

Reducibility between data domains.
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Let FEAS be the set of feasible action words over given R.
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data ot o r
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Given S and k, create a finite-alphabet specification Wg j:

W, is realizable by a Mealy machine
54
S is realizable by a k-reg transducer.

W§, = ~{ar | 3as € L(Ssynt): ar ® as € FEAS}.

Solving such a synthesis problem is hard, as FEAS is not w-regular :-(



GENERIC SOLUTION (InsﬂaH 2)
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GENERIC SOLUTION

Data domain is regapproz if for every R there exists eff.constr. w-
regular over-approximation QFEAS

QFEAS Nlasso € FEAS C QFEAS.

wk Wt
Theorem: wincde o 1050

on regapprox domains, register-bounded synthesis is decidable.

FEAS and QFEQS
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MAIN THEOREM

Reg-bounded synthesis in (N, <) is solvable in time
exp(exp(r,k),n,c)

for every given universal parity register automaton

with r registers, n states, ¢ priorities, and bound k.

A similar complexity holds for domains (Q, <) and (D, =).



REDUCTION BETWEEN DOMAINS

If © reduces to D', and D' is regapproz, then D is regapproz.

s . N
Two definitions of reductions:  jebion word wn D~ achon wovds D
— via transducer relations, —7 fens = g {eas
— via first-order formulas.

Allows us to state decidability of register-bounded synthesis
for (N?, <?) and (2%, <).
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CONCLUSION

‘ (Dv :) (Q7 <) (N7 <)
unconstrained | X [2] X X
reg-bounded | V(1] V(2] v [3]

+ generic result

Experiments (fresh) TO = 3600 seconds
translation time # states synthesis time
Q.91 (D7) Q91 (D7) Q9 1(D,7)
buffer 1 o]0 40]16 ojo
buffer 2 110 30161 101
buffer 3 36]0 2706 | 261 TO |17
buffer 4 1241 |11 28099 | 1219 TO|TO
buffer 5 TO | 164 --16140
buffer 6 TO | 2497 --133121

buffer 7 TO|TO
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