The openness of scientific research is increasingly becoming a core require-
ment for funding agencies. EnviDat can support you in implementing the first

steps towards Open Science.
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This article is dedicated to the memory of Koni Steffen. Koni initiated EnviDat when he arrived at
WSL. He was convinced that through the provision, sharing, and linking of the vast amount of highly
relevant environmental data from WSL and beyond, EnviDat could foster new exciting research.

What is Open Science?

Open Science is defined as ‘transparent and accessible
knowledge that is shared and developed through collabora-
tive networks’. Open Science is also the ‘umbrella term for
all efforts aimed at achieving more openness in science and
the necessary paradigm shift’2. Many research funding agen-
cies, such as the Swiss National Science Foundation, are
‘committed to this goal’ because ‘research funded by the
public should be publicly accessible as far as possible and
free of charge’. Accordingly, Open Science is being actively
promoted by national, European and international research
funding agencies, because it represents a systemic change
and a paradigm shift ‘from the standard practices of publish-
ing research results in scientific publications towards sharing
and using all available knowledge at an earlier stage in the
research process’s.

The main challenge and change brought by Open Science
is that ‘all available knowledge’ must become accessible.
However, it might be quite hard to define what this ‘all availa-
ble knowledge’ means for an individual research project. Al-
though conforming with Open Science obligations might not
be easy, the EnviDat team is here to assist you in every step
of the process.

Key activities

Currently EnviDat supports you in your Open Science efforts
in the following key activities: (i) making your data accessible,
(i) publishing your entire methodology as open access and
(iii) publishing your software as open source. These Open
Science activities are completely supported by WSL through
EnviDat.

First, EnviDat enables you to publish quality-controlled and
well-documented research data with document object identifi-
ers (DOls) and appropriate citation information anytime during
the life-cycle of a research project. You can publish research
in EnviDat even at an early stage in the research process,
because new files and new versions (e.g. containing correc-
tions to the already published data) can always be added in
the future. Assigning a DOI to your publication data, however,
comes with some important restrictions, like not being al-
lowed to delete any parts of it — please refer to the EnviDat
guidelines for details®.

Second, the opening of your methodologies can be largely
achieved by publishing your research in open access journals.
Additionally, in close collaboration with Lib4RI-DORA, we offer
you the opportunity to publish original documentation, articles
or even books about your research workflows with formal DOIs
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directly in EnviDat, similarly to an open access scientific jour-
nal. Please note that all research-related content must be
original and that validity, authenticity, quality and respecting
publication copyright are your sole responsibility®. After publi-
cation, your scientific article needs to mention the associated
EnviDat dataset and be submitted to Lib4RI-DORA.Your scien-
tific publication should also be included in the ‘related publi-
cations’ field of the EnviDat metadata.

Third, WSL and EnviDat support, where possible and prac-
tical, the publication of your models, software or scripts as
open source code also with DOIs directly in EnviDat, while
advising you about best practices such as code versioning,
appropriate code documentation and clean coding. Conse-
quently, in your programming endeavors you can gladly use
WSL GitLab (installed and operated by the WSL IT)® or GitHub”
as development platforms. We encourage you to write your
code in Jupyter notebooks. Jupyter notebooks provide a solu-
tion for improved documentation and interactive execution of
open code in a wide range of programming languages that are
widely used at WSL, such as Python, R, Octave/Matlab, Java
or Scala. By publishing your open software as Jupyter note-
books alongside your research data sets in EnviDat, you can
combine open source code, detailed text-based descriptions
and interactive results output for an even more improved and
accessible documentation of your research.

Cooperation with the WSL IT

In close cooperation with the WSL IT, EnviDat offers you a
convenient, easy way to run such Jupyter Notebooks on
WSL's High-Performance Computing (HPC) Linux Cluster. In
the JupyterHub/JuypterLab beta installation, you can choose
from a single node instance (with 10 CPU cores) up to a four-
node instance (with 40 cores and 32GB RAM) for testing and
running Jupyter notebooks on the HPC — please refer to the
Hyperion documentation for details®. Furthermore, there is
also a solution for complex scientific software, scripts and
workflows, that cannot be easily transformed into Jupyter
notebooks. As long as the original scientific software can run
on a HPC/Hyperion, there is also the option of packaging
such scientific workflows in Singularity containers®. This
helps ensure that the software can be run again at a later
point in time. For making the interactive execution of your
models more convenient for you and your scientific col-
leagues, we support you to automatically download and ex-
tract sample input data directly from EnviDat dataset records
inside your code™®,
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Conclusion

To summarize, the EnviDat team encourages you to include
all your original project knowledge, for which you own the co-
pyright, such as data, links to published papers, additional
documentation and the code for your scripts or models (ide-
ally as Jupyter notebooks), in one single place, in EnviDat.
WSL and EnviDat provide you with the tools to transform your
research into ‘transparent and accessible knowledge’, while
making it easy for your peers to properly cite and reuse your
scientific contributions.

The EnviDat team is at your service and ready to support
you with more information and individual consulting regarding
Open Science. Please do not hesitate to contact us at envi-
dat@wsl.ch.
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