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Since the pioneering work of Lawvere in the 1960s, category theory has been used to provide
a syntax-independent view of the fundamental structures of logic, including e.g. first-order logic
and extensions to infinitary and higher-order languages.

In this talk, motivated by the needs of finite model theory and descriptive complexity, I will
focus on logic fragments that involve a finite amount of logical resources, such as finite-variable
logics or logics with bounded quantifier rank, and the corresponding combinatorial parameters
of (relational) structures. A key insight due to Abramsky, Dawar and their collaborators is
that, in many cases of interest, these resource-sensitive logics can be described by comonads on
the category of structures, and the associated combinatorial parameters by the coalgebras for
the comonads. This is at the origin of the framework of game comonads [1, 5].

I will survey the main ideas underlying game comonads and the axiomatic approach of
arboreal categories [2, 3], and some of their applications. The latter are due to several teams of
authors and include:

(i) A categorical view of homomorphism counting results in finite model theory [6, 7].

(ii) The axiomatic study of homomorphism preservation theorems in logic [4].

(iii) The interplay between Gabriel–Ulmer duality and the expressive power of arboreal cate-
gories [9].

(iv) A homotopical view of modal logic and the  Loś–Tarski preservation theorem [8].
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