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Abstract. Here we present a proof-of-concept using Bioschemas, RO-Crate and Signposting 
as a lightweight approach to FDOs describing research outcomes exposed on GitHub pages. 
Research artifacts produced by a research and development team, namely the SemTec team 
at ZB MED, are exposed via GitHub pages and enriched with structured metadata using 
schema.org and Bioschemas. Research artifacts corresponding to the same research project 
are put together in an RO-Crate. Signposting is used on the GitHub landing pages. The 
combination of these three elements facilitates rich FAIR metadata for research artifacts. 
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1. Background

RO-crate [1] provides a lightweight approach to package research outcomes in the form of 
digital objects together with their corresponding metadata, using and extending schema.org 
[2] to describe an RO-crate package. RO-crate can be easily aligned to the Findable,
Accessible, Interoperable and Reusable (FAIR) principles for data [3], software [4], workflows
[5], etc., thanks to the use of RO-crate profiles. In RO-crate, a profile corresponds to a set of
conventions, types and properties tailored to a specific domain and, or a community. Packaged
resources can be further described according to community agreements, for instance
Bioschemas. Bioschemas [6] is a collaborative effort to facilitate the use of schema.org to
describe research outcomes (e.g., datasets, software) and Life Science concepts (e.g., gene,
protein). On its side, Signposting [7] provides typed links on the web page headers so
machines can better find and understand the underlying metadata.

RO-crates can be used as a lightweight approach [8,9] to achieve FAIR Digital Objects 
(FDOs), complemented by Bioschemas and Signposting, which encompass community 
agreements and machine-friendly approaches, both of which are key elements of FAIR and 
FDOs. The FDO approach [10] corresponds to a series of recommendations aiming at 
improving FAIRness while also extending it to cover typed operations, allowing implementation 
via different compliant configurations [11]. In this article, we present how we have used these 
technologies to describe the research outcomes of our research team via GitHub pages. 

2. A lightweight approach to FDOs

The ZB MED SemTec team GitHub pages expose research projects, theses, software, 
vocabularies, and datasets produced by the team using Bioschemas and schema.org markup. 
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These pages correspond to metadata landing pages, making it easier to separate and 
individually identify metadata and digital objects. The actual digital objects will be published in 
repositories adequate to their nature (e.g., scholarly articles via journals, preprints or 
conference proceedings, datasets in data repositories, and software releases in Zenodo). RO-
crates are used on top of research projects and theses, so they are packed together with the 
metadata and all the downloadable relevant research outcomes as a whole, see Figure 1.  

 

Figure 1. Implementation of RO-crate on the ZB MED SemTec team GitHub pages. Signposting is 
used on the headers corresponding to RO-crate supported pages. Bioschemas and schema.org are 

used to describe all research outcomes (whether or not packaged as RO-crates). 

Signposting level 2 is also supported (i.e., a comprehensive set of typed links via a Link 
Set, making that Link Set discoverable). In this way, we are aligning to FDO configuration types 
1 (directly with our metadata) and 2 (via RO-crate), see Figure 2. We use w3id.org identifiers 
and (semi)automation of the metadata records. 
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Figure 2. FDO configuration types supported by our approach of metadata and RO-crates on GitHub 
pages (i.e., configuration types 1 and 2). Other configuration types (e.g., 9) could be supported by 

third-parties we connect to. 

3. Future work 

This proof-of-concept will be later used as an approach for an FDO registry for machine 
learning (ML) models metadata, namely MLentory [12]; see Figure 3 for an early sketch. 
MLentory relies on FDOs to improve FAIrness as well as reproducibility and transparency for 
ML models. MLentory aggregates, harmonizes and FAIRifies data from various ML model and 
model-related repositories and platforms, some of them shown in Figure 3. 

 

Figure 3. Planned adoption of FDO using Signposting, RO-crate and metadata records in MLentory, 
an FDO registry for ML models metadata. 

Data availability statement 

Metadata used on the SemTec GitHub pages can be accessed directly at the corresponding 
repository or harvested from the pages as it is exposed as embedded JSON-LD. 
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