Ten simple rules for building FAIR workflows
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Introduction

Research data is accumulating rapidly, and with it the challenge of irreproducible The FAIR4RS principles

science [1,2]. As a consequence, implementation of high quality management of

Software, and its associated metadata, is easy for both humans and
scientific data has become a global priority. The FAIR (Findable, Accesible, F

machines to find.

Interoperable and Reusable) principles [3] provide practical guidelines for

maximizing the value of research data, however, processing data using workflows - A Software, and its metadata, is retrievable via standardised protocols.
systematic executions of a series computational tools - is equally important for Software interoperates with other software by exchanging data and or
good data management [4]. The FAIR principles have recently been adapted to I metadata, and or through interaction via application programming

Research Software (FAIR4RS Principles) [S] to promote the reproducibility and

reusability of any type of research software. Here we propose a set of 10 simple interfaces (APIs), described through standards.

rules, drafted by experienced workflow developers that will help researchers to R Software is both usable (can be executed) and reusable (can be
apply FAIR4RS principles to workflows. understood, modified, built upon, or incorporated into other software).
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3. Make source code available in a public code repository

4. Provide example input data and results along with the
workflow

Interoperability

5. The tools integrated in a workflow should adhere to
file format standards

6. Make the workflow portable

Reusability

7. Provide a repr ble computational environment to
run the workflow

8. Add a configuration file with defaults
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10. Provide clear and concise workflow documentation
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