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ABSTRACT:

Over the past decade, many complex simulation models have been developed. However, the formal
semantics of the many parameters used by these models and their relationship to documented domain
knowledge are often overlooked. Therefore, one of the limitations of these simulation models is their lack
of formal semantics and definition of the parameters. This can lead to issues such as problems with
updating these models as more or different knowledge enters the domain, complexity with running
comparisons of models that claim to be simulating the same domain, and overall complexity for users when
they come to setting the parameters in these simulations. In this research, we propose a new approach for
parameter semantics and relationship to the documented domain knowledge.

An ontology has been developed as a formal semantic model for the parameters. This work reports on a
novel ontological organization that separates domain knowledge from knowledge about parameters in
different comparable simulation models and formalizes a relationship between parameters by linking to
the domain knowledge part of the ontological structure. This offers several advantages such as allowing
explicit domain knowledge representation and provenance, allowing for the assessment of parameters
with respect to domain knowledge, and assisting in the transformation of sets of parameters for
comparison tasks between models. The ontology allows views about parameters to be captured. This is
important because it establishes a neutral view point which allows the certainty assessment of parameter
semantics to documented domain knowledge. This work also acknowledges the limitations in ontology
creation. It is a time consuming process that requires a lot of effort, and collaboration of a number of
experts in different domains. While this work uses the domain of animal disease spread, the principles of
ontological representation of model parameters is applicable to a wide range of domains.



