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In computational science, engineering and mathematics, dark data is on the
rise [1, 2]: Huge amounts of data are neither findable, accessible, interoperable,
nor reusable. As such, research data may be uncurated, unavailable, unan-
notated, biased, or incomplete. Those data are diametrically opposed to the
FAIR principles. One mean to align the data with the FAIR principles with
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Figure 1: A Model Pathway Diagram of a coupled Stokes-Darcy model.

respect to reproducible research is the introduction of semantic technology, in-
cluding metadata, ontologies and knowledge graphs. This has been recognised
by the DFG and consequently, the NFDI (Nationale Forschungsdateninfrastruk-
tur) programme has been established. It is here that NFDI consortia, especially
the Mathematical Research Data Initiative (MaRDI) [3], can provide dedicated



support by encouraging academic communities to engage in community-driven
metadata standardization and ontology development. Along case studies from
manifold fields of the applied sciences, such as engineering, materials science,
and high-performance computing, mathematical concepts and workflows are
surveyed, analyzed and categorized to create a bi-directional bridge between
mathematical developments and other disciplines. In the poster it will be high-
lighted how a case study on the comparison of partitioned coupling and mono-
lithic block-preconditioning approaches for solving Stokes-Darcy systems [4],
originally stemming from work conducted within SimTech, enables MaRDI to
carve out relations, interdependencies and details of the underlying mathemat-
ical models. These are displayed on the MaRDI portal as a Wiki and in Model
Pathway Diagrams [5], as depicted in figure 1. This is a preceding step towards
more semantic technology, i.e. a knowledge graph of models (as depicted in
figure 2), as models are at the intersection of mathematics and many other dis-
ciplines, i.e., the interdisciplinarity that is reflected by SimTech. The ontology
underneath the knowledge graph will be presented.
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Figure 2: Heat conduction and species transportation and their relations to
quantities and the application domain as data inside the knowledge graph.
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