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Abstract

This dissertation presents the design, the prototype implementation and the experimental
evaluation of a scalable multiprocessor for qualitative simulation. The main objective of this work
is to improve the running time of the qualitative simulator QSim. In qualitative simulation,
physical systems are modeled on a higher level of abstraction than in other simulation paradigms,
like in continuous simulation. A major strength of qualitative simulation is that it can represent
and reason with incomplete knowledge - qualitative simulation requires neither a complete
structural description nor a fully specified initial state. All physically possible behaviors consistent
with this incomplete description are predicted by qualitative simulation. In engineering, qualitative
simulation is mainly applied in monitoring and diagnosis. QSim is the most prominent algorithm
for qualitative simulation. QSim is implemented in Lisp and executed on general-purpose
computers.
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