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Type Inference of Concurrent Processes in
Hierarchical Graph Rewriting Languages

Norio KAaTot and KAZUNORI UEDAt

We propose a new framework for formalizing and analyzing static properties on the shapes
of processes in concurrent languages based on hierarchical graph rewriting. We take LM-
Ntal as an example language and show a concrete method to introduce a type system to
this language. LMNtal has atoms as graph nodes and one-to-one links that connect together
atoms. Moreover, atoms are hierarchized with membranes and each membrane has rewrit-
ing rules local to itself. Viewed as programming languages, graph rewriting languages ask
for research on how to write programs and how to optimize the runtime system. However,
since the graph rewriting languages so far have lacked in research towards making themselves
practical programming languages, few analysis techniques exist that can be used for solving
the above issues. Our type system firstly classifies atoms into active ones and passive ones,
and then introduces to the program strong types based on which processes as well as data
can be connected to active atoms. The type system has been obtained by applying the strong
mode system of concurrent logic languages to LMNtal, but is new in that it can deal with
properties on membranes. The proof of the type safety will be shown.
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