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Deadlock Detection in Systems with Consumable Resources

Hyo ASHIHARA? and KENTARO SHIMIZU®:#

Deadlock detection in computer systems can be modeled as a graph reduction problem
of general resource systems, which consist of processes, reusable resources and consumable
resources. Deadlock detection in reusable resource systems is well known. If all resources
in the system are released after use, the problem has polynomial-time solutions. However,
the problem is NP-complete in general resource systems with consumable resources, units of
which vanish after use. This paper provides three special cases of systems with consumable
resources for which polynomial-time deadlock detection algorithms exist. It is shown that
those three factors, (1) consumable resources with non-trivial selections in the allocation of
currently available units, (2) processes which request more than one unit and (3) resources
which wait for more than one process, are all necessary for the problem to be NP-complete.
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Fig.1 Example of a general resource graph.
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Fig.2 A system in which deadlock detection is NP-
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