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Dark data is data that is poorly managed [1, 2]. It is diametrically opposed to FAIR data because its epistemic
status is unclear, and it is neither findable, accessible, interoperable, nor reusable. For example, research
data may be uncurated, unavailable, unannotated, biased, or incomplete. Examples of dark data in scientific
computing include the vast amounts of data that are held unavailable, unsearchable, and unannotated on the
parallel file systems or tape archive storages of high-performance computing centers [2]. But what is dark
data in mathematics, i.e. dark data concerning mathematical research data such as models, formulas and
other abstract artefacts [3]? Can these also be unavailable, unsearchable or unannotated, depending on their
specifics? The talk will explore the extent to which even these more abstract types of assets and research data
in mathematics can become dark in the absence of good research data management practice.
Dark data as a negative category serves as an analytical tool to work out how the data management processes
can be improved and aligned with the FAIR principles. It is a requirement for research data infrastructures that
they enable good practices in research data management [4]. For this purpose, we propose a strategy based on
metadata standardization by ontologies expressed simultaneously and consistently in OWL description logic
(to permit SPARQL queries, etc.) and first order logic (e.g., to facilitate answer set programming) [5]. Our
primary aim is to support the documentation of epistemic metadata [6], i.e., information about the knowledge
status of data, which we propose to standardize by a mid-level ontology [7]. Below this, at the domain level,
documenting the epistemic metadata in a way that is adequate for each academic community will require
an evaluation of disciplinary scientific practices and conventions in detail [6]. It is here that NFDI consortia
can provide dedicated support by encouraging academic communities to reflect upon their own practices and
engage in community-driven metadata standardization. The key objective is for all research data to attain
epistemic FAIRness: A status where it is accessible and intelligible to all stakeholders in what way the data
has been given an interpretation as knowledge, making that knowledge and its reuse machine-actionable and
thereby avoiding that it falls into darkness.
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