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Extended Abstract. The FAIR data community in general and the FDO community in
particular lack practical examples of successful implementations of the FAIR principles and of
the FDO specifications. Further, data producers who wish to adopt FDOs for their data
modeling and provision can choose between different FDO flavors, including
Nanopublications, Handle-based FDOs, and RO-Crates with Signposting. Are these flavors
mutually compatible? Do they have equivalent features? Are they equally usable?

This talk presents the transformation of a conventional data corpus into linked FDO sets of all
three flavors mentioned above. It is intended as a best practise example for the implementation
of the FAIR principles and the FDO specifications, and it shall allow a comparison between the
different FDO flavors on the basis of concrete FDO instances. The data was acquired and used
in the domain of experimental robotics field research, but the data modeling approaches and
conclusions presentend in this talk are intended to be applicable to any research domain and
compatible with the entire FDO ecosystem.

The original data content includes high-resolution sensor measurements from several
modalities, field logbooks that contain structured experiment documentation, and
specifications that provide metadata and context about data structures and used equipment.
In order to comply with the FAIR principles, the corpus was made publically available on
Zenodo [1]. This initial version features a clear layout, open formats, and rich semantics to
facilitate reuse.

But the initial version has two major shortcomings which motivated the FDO transformation.

Firstly, the initial corpus version is designed as a monolith, i.e., as a highly integrated unit,
melding 250 million datapoints into 3 Zip archives. This compromises its reusability with regard
to, e.g., selective access, possible source mutation, or provenance of derived results. By
transforming the monolith into a network of FDOs, data elements become addressable at a
granular scale which allows, e.g., precise linking of propositions to specific observations,
accurate error reporting and versioning, and flexible recombination of dataset components.
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Secondly, the semantics of the initial corpus version have an ad-hoc design. They do not
employ standardized terminology; semantic information is fragmented and encoded in various
formats, including an SQL schema, different kinds of JSON assets, and Markdown text. The
FDO transformation establishes controlled semantics uniformly across all levels of the data
model, aligned with established terminologies and ontologies.

The FDO transformation was started with Semantic Web technologies (RDF, OWL, SHACL)
on the Nanopublication infrastructure [2] as a use case of the FDO Connect project [3]. Due to
the short project runtime of six months, the transformation first concentrated on some essential
features: definition of typical FDO records representing experiment logbook payload units
(CSV table rows) and specifications of their property items (key-value-pairs) [4]; definition of
essential FDO profiles to bootstrap the recursive FDO profile validation chain and to
demonstrate two extreme ends of potential FDO profile specificity [5]; introduction of a domain-
specific foundational ontology integrated with the corpus specification and aligned with
established ontologies to ensure semantic interoperability with the outside world [6]. Overall,
the initial FDO data model was designed with a "depth-first" approach, sacrificing breadth due
to time constraints.

The further development of the FDO transformation is currently ongoing in multiple directions:
The Nanopublication-based implementation of FDO profiles and records is being replicated
with Handle-based FDOs and with RO-Crates/Signposting. Additional FDO profiles are being
designed to further explore the profile specificity spectrum, including bespoke corpus-specific
profiles and more generic profiles for community reuse. Additional FDO records are being
designed to achieve full corpus coverage regarding payload data (high-resolution sensor
measurements) and metadata specifications (experiment parameters, hardware, software).
Results and conclusions of these developments will be presented in this talk.

This presentation is a case study for modular multi-layered data modeling, and a practical
implementation of the FDO specifications. Three FDO flavors (Nanopublications, Handle-
based FDOs, RO-Crates/Signposting) are compared on the basis of concrete FDO instances
with regard to flavor compatibility, feature parity, and usability from a data production
perspective.
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