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1 ABSTRACT
Data intensive science has ushered in a new era of bioinformatics analyses, resulting in a substantial growth
in the scope, complexity and variety of bioinformatics analyses. Over the past decade, workflows management
systems, such as Nextflow [3], have become pivotal in the development of these analyses. They are widely used
and serve as indispensable tools in the creation, execution, and sharing of complex analyses, in the form of
workflows, all while enhancing reproducibility and scalability, among other benefits [4]. Workflows consist of
multiple data processing steps chained together by data flow: the input of one step is connected to the output of
the previous one, determining their execution order. Hence, a workflow can be represented as a directed graph
(see Fig. 1), called the workflow structure.

If workflow management systems have solved many issues related to the reproducibility of bioinformatics
analyses, their usefulness in terms of a workflow’s reusability is still limited. Indeed despite the growing number
of bioinformatics workflows developed, there exists a major lack of their reuse among different users. [4] showed
that for all Nextflow workflows, the top-30 most reused steps are only reused in 2.42% of the total steps.
This lack of reuse may stem from the inherent complexity of workflow code, particularly challenging for

biologists and bioinformaticians who lack expertise in the field [1, 5].
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As underlined by the Workflows Community Summit [2], providing access to the workflow’s structure (its
directed graph representation depicting its sequential steps) enables workflow developers to quickly grasp the
main workflow steps without the necessity of delving into its code. Structure thus plays a major role in allowing
users to understand the workflow’s overall functionality and thus makes users more inclined to reuse workflows.

In response to this, we developed BioFlow-Insight, a tool that analyses the code of Nextflow workflows and
automatically extracts and rebuilds the workflow structure and provides multiple simplified representations of
it. We believe that BioFlow-Insight, by allowing developers to easily extract a global view of their and others
workflows, constitutes a first step towards a better reuse of workflow code.

Fig. 1. Graph structure generated by BioFlow-Insight, showing a simplified representation of the pangenome nf-core
workflow.

2 TOOL AVAILABILITY
BioFlow-Insight is an open-source tool, available as both a command-line interface (https://pypi.org/project/
bioflow-insight/) and a web service (https://bioflow-insight.pasteur.cloud/).
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