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We present a concept for a machine-actionable representation of mathematical models. The
approach is based on Model Pathway Diagrams (MPD), which specify the physical quantities
that are described in the model as well as the relations between them (laws, constitutive equa-
tions), see [1,2]. MPDs provide a visual tool for understanding the structural properties of
models as well as algorithms for numerical simulations. We illustrate our approach by applica-
tion to the van Roosbroeck system describing the carrier transport in semiconductors by drift
and diffusion. We discuss the block-based composition of models from simpler components.
We indicate how MPDs can be used to assist a formalized representation of mathematical
models based on OMDoc/MMT, a special machine-readable description language for mathe-
matical documents, in order to obtain a machine-actionable as well as human-understandable
representation of the mathematical knowledge and the domain-specific semantics they contain.
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