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Abstract

For those biologists and biodiversity data managers who are unfamiliar with information
science data practices of data standardization, the use of complex software to assist in the
creation of standardized datasets can be a barrier to sharing data.

Since the ratification of the Darwin Core Standard (DwC) (Darwin Core Task Group 2009)
by the Biodiversity Information Standards (TDWG) in 2009, many datasets have been
published and shared through a variety of data portals. In the early stages of biodiversity
data sharing, the protocol Distributed Generic Information Retrieval (DiGIR), progenitor of
DwC, and later the protocols BioCASe and TDWG Access Protocol for Information
Retrieval (TAPIR) (De Giovanni et al. 2010) were introduced for discovery, search and
retrieval of distributed data, simplifying data exchange between information systems.
Although these protocols are still in use, they are known to be inefficient for transferring
large amounts of data (GBIF 2017). Because of that, in 2011 the Global Biodiversity
Information Facility (GBIF) introduced the Darwin Core Archive (DwC-A), which allows
more efficient data transfer, and has become the preferred format for publishing data in the
GBIF network. DwC-A is a structured collection of text files, which makes use of the
DwC terms to produce a single, self-contained dataset. Many tools for assisting data
sharing using DwC-A have been introduced, such as the Integrated Publishing Toolkit (IPT)
(Robertson et al. 2014), the Darwin Core Archive Assistant (GBIF 2010) and the Darwin
Core Archive Validator. Despite promoting and facilitating data sharing, many users have
difficulties using such tools, mainly because of the lack of training in information science in
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the biodiversity curriculum (Convention on Biological Diversiity 2012, Enke et al. 2012).
However, most users are very familiar with spreadsheets to store and organize their data,
but the adoption of the available solutions requires data transformation and training in
information science and more specifically, biodiversity informatics. For an example of how
spreadsheets can simplify data sharing see Stoev et al. (2016).

In order to provide a more "familiar" approach to data sharing using DwC-A, we introduce a
new tool as a Google Sheet Add-on. The Add-on, called Darwin Core Archive Assistant
Add-on can be installed in the user's Google Account from the G Suite MarketPlace and
used in conjunction with the Google Sheets application.

The Add-on assists the mapping of spreadsheet columns/fields to DwC terms (Fig. 1),
similar to IPT, but with the advantage that it does not require the user to export the
spreadsheet and import it into another software. Additionally, the Add-on facilitates the
creation of a star schema in accordance with DwC-A, by the definition of a "CORE_ID"
(e.g. occurrencelD, eventID, taxonID) field between sheets of a document (Fig. 2). The
Add-on also provides an Ecological Metadata Language (EML) (Jones et al. 2019) editor
(Fig. 3) with minimal fields to be filled in (i.e., mandatory fields required by IPT), and helps
users to generate and share DwC-Archives stored in the user's Google Drive, which can
be downloaded as a DwC-A or automatically uploaded to another public storage resource
like a user's Zenodo Account (Fig. 4).
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Figure 1.

An example of mapping sheet columns/fields to Darwin Core terms using the Darwin Core
Archive Assistant Add-on.
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Figure 2.

An example of how to create a star schema using the Darwin Core Archive Assistant Add-on:
the row in the left sheet (the core sheet) with CORE_ID 2787 is linked to the two rows of the
right sheet (the extension sheet), creating a one-to-many relation between sheets, following
the DwC-A nomenclature.
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Figure 3.
The EML Editor of the Darwin Core Archive Assistant Add-on.
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Figure 4.

Generating a Darwin Core Archive using the Darwin Core Archive Assistant Add-on: users
have to select the "Core Sheet" and the Row Types (Darwin Core classes recognized by GBIF
as cores) of each sheet (core and extensions).

We expect that the Google Sheet Add-on introduced here, in conjunction with IPT, will
promote biodiversity data sharing in a standardized format, as it requires minimal
training and simplifies the process of data sharing from the user's perspective, mainly for
those users not familiar with IPT, but that historically have worked with spreadsheets.
Although the DwC-A generated by the add-on still needs to be published using IPT, it does
provide a simpler interface (i.e., spreadsheet) for mapping data sets to DwC than IPT. Even
though the IPT includes many more features than the Darwin Core Assistant Add-on, we
expect that the Add-on can be a "starting point" for users unfamiliar with biodiversity
informatics before they move on to more advanced data publishing tools. On the other
hand, Zenodo integration allows users to share and cite their standardized data sets
without publishing them via IPT, which can be useful for users without access to an IPT
installation. Additionally, we are working on new features and future releases will include
the automatic generation of Global Unique Identifiers for shared records, the possibility of
adding additional data standards and DwC extensions, integration with GBIF REST API
and with IPT REST API.
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