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Abstract. Many current data processing scenarios deal with about large
collections of permanently changing data. In this context, it is often im-
possible to compute the answer for a query from scratch. Rather some
auxiliary data needs to be stored that helps answering queries quickly,
but also requires to be maintained incrementally. This incremental main-
tenance scenario can be studied in various ways, e.g., from the perspec-
tive of dynamic algorithms with the goal to reduce (re-) computation
time. Other options are to study the scenario from the perspective of
low-level parallel computational complexity [3] or parallelizable database
queries [1]. As the “lowest” complexity class AC0 (with a suitable uni-
fomity condition) and the core of the standard database query language
SQL both coincide with first-order predicate logic, one naturally arrives
at the question which queries can be answered/maintained dynamically
with first-order predicate logic (DynFO).

The most intensily studied query in this dynamic setting is the reach-
ability query on graphs, arguably the “simplest recursive” query. It has
been shown that it can be maintained in DynFO on undirected [3] or
acyclic directed graphs [1]. However, whether it can be maintained on
general directed graphs is considered the main open question of the field.

The talk will give an introduction into dynamic complexity, survey
known results on the dynamic complexity of Reachability and report
about more recent work on fragments of DynFO and their inability to
express Reachability [2,4].
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