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‘Data Languages’?

D: Admissible User IDs for
a Server ( Infinite Set )

L0 =
{
d1 · · ·dn ∈ D? ∣∣ di 6= dn for all i < n

}
‘last user has not logged in before’

L1 =
{
d1 · · ·dn ∈ D? ∣∣ di = dj for some i 6= j

}
‘some user has logged in twice’
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‘Data Languages’?

 Both languages involve assertions of (in-)equality of data values!
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Nominal Sets (Talking about Infinite Data with Finite Means)

 Fix a (countably infinite) set D of ‘names’ Data Values.

Definition (Nominal Sets ) Gabbay, Pitts ’99

A nominal set is a set whose elements depend on a finite number of these names.

→ supp(x)

 We can change the names of an element using permutations π : D
'−→ D

which act upon these elements.

<book id="bk007">
<author lstname="Doe"

fstname="John"/>
<title value="Biggy"/>
<price cur="USD"

amount="12.95"/>
</book>

∠∠∠ Proper ‘finiteness’ is now replaced

by finiteness up to such permuta-

tions.  Orbit-Finiteness
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Dissertation Plan (Rough Timeline)

01
MFCS ’23: Positive Data Languages

What happens with a restrictive class of data languages?

Positive Data Languages (Florian Frank, Stefan Milius and Henning Urbat)

In: Proc. 48th International Symposium on Mathematical Foundations of Com-

puter Science (MFCS 2023), Volume 272, pp. 48:1–48:15

DOI: 10.4230/LIPIcs.MFCS.2023.48
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→ Streamlining finite and developing infinite words
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04 Submission in Sept ’25
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Future Plans (Making Unspecified Things Specific)

∠∠∠ Extending results to non-standard symmetries.

Rather than performing equality checks, we may examine the order of data values.

∠∠∠ Problems with Model Checking: Current Algorithms (Inclusion and

Emptyness Checks) are terribly inefficient.

∠∠ There are solutions to make classical model checking algorithms

more efficient.

→ Transfering these strategies to nominal automata might be a viable course of action.

∠∠ However, the techniques are incomplete.
→We might be able to use those for more general language classes.

∠∠ What happens when looking at ‘positive data languages’? Are there

efficient algorithms for these languages?
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Investigations into Automata for Data Languages (Conclusion)

01
MFCS ’23: Positive Data Languages

What happens with a restrictive class of data languages?

02
‘Model Checking’ for Data Languages with α-Equiv.
→ Streamlining finite and developing infinite words

03
‘Unspecified’ Future Work

Domine, quo vadis?

04 Submission in Sept ’25
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