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On algebras of resource computations on nominal automata

Today, 70 years after the Church-Turing thesis, the notion of computations is dras-
tically changing by the fantastic improvements of computer technologies and the
internet services. Nowadays, we treat computers not just as a standalone machine
like a calculator but much more as an environment-interactive tool, which means
that each computer moves by dynamically reacting its environment such as users,
other machines, its own memories or histories etc. The new concept of computations
of this type is not thoroughly studied only by the Church-Turing thesis.
A crucial facet of this new computation, omitted on the Church-Turing style

computation, is the handling of computational ”resources.” One may say that re-
sources should be identified, allocated and deallocated. But it seems less clear what
else beyond should be taken into account and how it should be modelled in a ge-
neral framework. The theories of nominal sets and named sets offer the theoretical
background to deal with identifiers and their properties such as freshness. As prelimi-
nary results of this research direction, we have investigated simple models of resource
computations on nominal automata, extended from finite automata by the ability
to allocate and deallocate ”resources” and by comparing identifiers of resources up
to equality.
In this seminar, I would like to present our preliminary results of nominal auto-

mata and regular expressions, published in [1] and [2] including recent developments.
Also, we would like to discuss further research directions towards a general algebraic
theory of resource computations on resource-handling automata.
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