How to stop re-inventing the wheel: a data management case study
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Introduction
Over the past three years, the Swiss Polar Institute (SPI) has adopted and integrated a number of
existing tools and services to manage data from a recent expedition in order to assist scientists in
making them openly accessible. SPI aimed for secure data storage, well-documented, discoverable and
citable datasets and recording of dataset provenance.
Here we put into context the data to be managed, explain the use of tools chosen to implement the
data management workflow, as well as notable successes and challenges of putting this into practice.
The data in question
Initial data to be managed resulted from the Antarctic Circumnavigation Expedition1 (ACE). Data and
metadata were managed during the expedition using Django, Python and MySQL2; tools that allowed
rapid development of a relational database to record metadata, monitor backup of files, and produce
simple reports or displays of the data collected. Almost 30,000 samples and over 20 TB of data were
recorded, resulting in around 200 datasets3 from a range of natural science disciplines.
Selection of tools and services
Rclone4, an open-source tool, is used to transfer raw data files to the object storage and perform
consistency checks on data files.
SPI was able to adopt RENKU5 as a tool for recording the provenance of datasets through a
collaboration (ACE-DATA: Delivering Added value To Antarctica6) between SPI, the Paul Scherrer
Institute and Swiss Data Science Centre. This open platform addresses the issue of data versioning and
ensures reproducibility by capturing what was done to the data, by whom and when.
Zenodo7 offers long-term archiving of published datasets and was chosen for ACE dataset publication
because citation and dataset re-use metrics are facilitated using a Digital Object Identifier (DOI).
EMODnet Physics8 incorporates already-published data from Zenodo into its well-established
repository, displaying it through a user-friendly map-based portal as well as adding value to the data
through visualisations. Data are described using machine-readable metadata schemas from
Frictionless Data9 and validated by goodtables-py10 prior to publication in Zenodo. In addition to a
Github repository with Github actions to provide this information for already-published datasets, this
provides machine-readable metadata to EMODnet Physics.
Facilitating the discovery of data from ACE is important to ensure that it reaches its potential for
maximum re-use and can be incorporated into further regional and discipline-specific studies. RENKU,
Zenodo and EMODnet Physics all contribute to this aim: RENKU exposes data-derived insights to a
perhaps unforeseen audience; text-based search of Zenodo allows discovery and through their use of
schema.org11 and adoption of the DataCite Metadata Schema12, also opens up the data to potential
re-use through other repositories such as Mendeley Data and Google dataset search; and the

EMODnet Physics map-based portal displays the data to more domain-specific users as well as those
interested in the geographic region through the SOOS map13.
Internally, SPI uses Python as the language of choice for writing utility scripts that bring some parts of
this workflow together. Github is used to manage, document and finally publish releases of the code
through its link with Zenodo. Whilst dataset documentation is always maintained alongside the data,
project and data management documentation is written in Github and a C4Science wiki.
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Table 1. Overview of tools and services, and the roles they play within data management at the Swiss Polar Institute.

Can we continue to “reduce, reuse and recycle” software tools and services in this world of plenty?
The adopted tools meet the needs of the SPI for managing current and future datasets. Researchers,
institutes, data managers and others are always looking to existing tools to meet their needs. Use of
the open-source technologies described here, is in line with the principles of open science such as
reproducibility and transparency, setting an example for requiring open access to datasets.
The most pressing challenge is the lack of integration between these tools and services. As the number
of datasets grows, it is becoming more evident that connecting each tool with custom-developed
software to form an automated and continuous workflow, would greatly improve reliability,
robustness and scalability.
We will continue to look for existing tools to adopt that meet the needs of what we require, but cannot
shy away from building something new if it would be more suitable. In short, it is possible to stop
reinventing the wheel, adopt existing software tools and services, collaborate and integrate.
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