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Abstract

The FAIR guiding principles are essential for improving data reusability but often require researchers to perform
complex transformations, such as converting data into RDF and alignment with semantic models. These tasks
demand significant technical expertise, posing barriers to adoption. We propose a user-friendly, minimalist
tool that simplifies this process by providing an intuitive drag-and-drop interface for mapping data elements to
metadata model classes, automatically generating YARRRML mappings, and producing FAIR-compliant RDF. Our
proof of concept aims to lower the technical barriers to FAIR data transformation, empowering researchers to
adopt FAIR practices more easily.
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1. Introduction

The FAIR (Findable, Accessible, Interoperable, and Reusable) guiding principles are crucial for enhancing
the value of data in life sciences and other research domains. Government agencies and funding bodies
increasingly require researchers to integrate FAIR practices into their research [1, 2], which often
requires transforming existing data into semantic web compliant,

FAIR enabling formats such as RDF. However, the technical requirements of making data FAIR—such
as converting data into RDF formats and aligning with semantic metadata models—pose significant
challenges [3]. This process often requires specialised technical skills, such as programming, computer
logic, and applying semantic web technologies and standards. This may be daunting for researchers
who have maintained their own domain-specific knowledge and best practices. The technical overhead
may act as a significant barrier to FAIR adoption.

2. Proposed solution

We propose a tool that enables researchers to transform datasets into FAIR-compliant formats using a
simple, user-friendly interface. Researchers using the tool would perform simple steps. First, the data
source file in CSV or JSON, and the target metadata model in SHACL [4] are loaded into the tool. The
tool then analyses the structure of both files to generate a drag-and-drop canvas that allows users to
place source data elements next to target metadata elements visually. Secondly, with these mappings
defined, the tool automatically generates a YARRRML file [5], which is used to transform the source data
format into RDF conforming to the specified metadata model. This provides a permanent conversion
tool for future data with the same structure, allowing reuse within the community. Consequently, by
hiding the technical complexities behind abstract concepts, users can focus on conceptual mappings
rather than technical details. This approach lowers the barrier for researchers to adopt FAIR practices.
It facilitates the transformation of their data without requiring coding skills or extensive training in
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Semantic Web technologies. Because we obtain the data model from a SHACL file, the mapping process
gives immediate feedback if the mapped data follows the constraints in the model representation. This
visual feedback and interactivity of the tool allows for interactive sessions between data owner and
data steward where complexities of the model can be discussed.

3. Prototyping and Implementation

Our prototyping efforts focus on two main areas, which we aim to accelerate by collaborating in a
hackathon-setting at SWAT4HCLS:

1. User interface: We aim to design an intuitive interface that requires minimal prior knowledge
of semantic web technologies. It must consist of a familiar drag-and-drop canvas that supports
placing source data elements next to metadata model components.

2. Back-end functionalities: We aim to develop a prototype backend to handle the data processing
tasks, including generating YARRRML mappings and executing the transformation of source
data into FAIR-compliant RDF using those mappings. This prototype will be based on the
conversion workflow proof of concept available for the RDF Schemas for Phenopackets version 2
https://github.com/rosazwart/phenopackets-v2-rdf-schema/tree/main.

4. Impact of Work

The proposed tool has the potential to enhance researchers’ ability to comply with FAIR principles by
reducing the technical overhead associated with data transformation, this tool can increase the adoption
of FAIR practices in life sciences and across disciplines. By streamlining the process of creating FAIR-
compliant data, this tool can empower researchers to make their data more reusable, thus contributing
to a more connected and efficient research ecosystem.
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