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RESEARCH DATA DEFINITIONS

v Material generated or collected during the course of conducting research .

v Factual records used as primary sources for scientific research, commonly accepted in the
scientific community as necessary to validate research findings 2.

v Information collected, observed, or created, for purposes of analysis to produce original research
results 3.

v Any information in binary digital form derived from the research process 4.

RESEARCH DATA LIFECYCLE

Creating / Re-using: planning data collection, locating
existing data sources; producing, collecting or Creating Processing

documenting data. Re-Using J| Analysing

Processing / Analyzing: validating, cleaning, transforming
data; creating metadata; using, creating analysis tools;
interpreting the data.

Preserving
e Preserving / Publishing: reviewing the data; getting data Publishing

into a format suitable for preservation; depositing data and
metadata in archive / repository; promoting data re-use.

RESEARCH DATA TYPES

A Observational Data: data captured in-situ, can’t be recaptured, recreated or replaced.
Examples: Sensor readings, sensory (human) observations, survey results, interview notes, transcripts

A Experimental Data: data collected under controlled conditions, in situ or laboratory-based, should be
reproducible, but can be expensive. Examples: gene sequences, chromatograms, spectroscopy, microscopy

A Simulation Data: result from using a model to study the behaviour and performance of an actual or theoretical
system, models and metadata, where the input can be more important than output data.
Examples: climate models, economic models, biogeochemical models

A Derived/Compiled Data: reproducible, but can be very expensive.
Examples: derived variables, compiled database, 3D models

A Reference or canonical Data: static or organic collection [peer-reviewed] datasets, most probably published
and/or curated. Examples: gene sequence databanks, chemical structures, census data, spatial data portals®

Raw Data Processed Data/Active Data

Raw data refer to data that have not been changed Editing, cleaning or modifying the raw data results in
since acquisition, eg. a real-time GPS-encoded processed data, eg. raw multibeam data files can be
navigation file, and the initial time-series file of processed to remove outliers and to correct sound
temperature values from a heat probe. velocity errors®.

Credits and sources

[1] https:/www.ed.ac.uk/information-services/research-support/research-data-service [2] https:/www.oecd.org/sti/sci-tech/38500813.pdf

[3] http:/www.ed.ac.uk/information-services/research-support/data-management [4] https:/www.degruyter.com/view/product/430793

[5] http://quides.library.stonybrook.edu/research-data-services/types [6] http:/www.marine-geo.org/help/data FAQ.php
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FAIR DATA PRINCIPLES

Published data

can be easily
combined or replicated
in future research.

Data from different
datasets are prepared
to be combined or
exchanged.

Humans and computers
can readily access or
download datasets.

Data and metadata
are easy to find by

both humans
and computers.

F

FINDABLE

a globally unigue and
persistent identifier.

@ Data are described with
rich metadata.

@ Metadata clearly and
explicitly include the
identifier of the data they
describe.

@ [Meta)data are registered
orindexed in a
searchable resource.

DESCRIBE

Describe provenance,
usage and organization of
data with standardized
metadata [DataCite, RDA
standards, DublinCore].
Make metadata available
even if data are not.

A

ACCESSIBLE

by their identifier using
a standardized
communication protocol:

@ the protocol is open,
free and universally
implementable;

@ the protocol allows for
an authentication and
authorization procedure
where necessary.

@Metadata are accessible,

even when the data are
no longer available.

OPEN

Open your data using
standardized licenses

(ex. Creative Commons].
Limitations may apply to
the openness (ex. embargo].
Disclose files in open
formats, even alongside
proprietary formats.

“Data shoud be as open as possible,

as closed as necessary.”
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Credits and sources

Carlos Moedas
EU Commissioner

i How FAIR are your data?
’*{;4% Take the FAIR self-assessment test?

[1] FAIR principles: go-fair.org/fair-principles

INTEROPERABLE

| R

REUSABLE

accessible, shared and
broadly applicable
language for knowledge
representation.

described with a
plurality of accurate
and relevant attributes:

@ [meta)data are
released with a clear
and accessible data

(Meta)data use
vocabularies that follow :
FAIR principles. usage license;
@ [meta)data are
associated with

detailed provenance;

@ (meta)data meet
domain-relevant
community standards.

(Meta)data include
qualified references to
other (meta)data.

PUBLISH

Deposit datasets in data
repositories, favoring
services with user-friendly
interfaces.

LINK

Use persistent identifiers
for datasets [ex. DO,
HANDL, URN] and tag all
the metadata with the
same identifiers. Cross-
link datasets with linked-
data standards (RDF).

Did you know?

40% of researchers are aware of
the existence of FAIR principles?

20-50% increased citation for articles
linked to associated data*

[2] FAIR self-assessment tool: ands-nectar-rds.org.au/fair-tool

[3] State of Open Data 2018: figshare.com/blog/State of Open Data 2018/440 [4] Open Data Citation Advantage: sparceurope.org/open-data-citation-advantage
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DATA MANAGEMENT PLAN

COLLECTION

ACTIVE MANAGEMENT

DOCUMENTATION

STORAGE/BACK-UP

ACCESS AND CONTROL
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ec.europa.eu/research/openscience/pdf/realising_the_european_open_science_cloud_2016.pdf
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https://www.isacommons.org/index.html
https://www.force11.org/software-citation-principles
https://inspire.ec.europa.eu/metadata/6541
https://sdmx.org/
https://www.tdwg.org/standards/dwc/
http://dublincore.org/
https://www.w3.org/TR/2013/NOTE-prov-overview-20130430/
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https://opensource.org/licenses/MIT
https://opensource.org/licenses/gpl-license
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http://www.doxygen.nl/index.html
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https://www.edoeb.admin.ch/edoeb/fr/home/protection-des-donnees/Internet_und_Computer/services-en-ligne/medias-sociaux.html
https://www.admin.ch/opc/en/classified-compilation/20061313/index.html
http://www.privacy-regulation.eu/en/article-5-principles-relating-to-processing-of-personal-data-GDPR.htm
http://www.privacy-regulation.eu/en/index.htm
http://ec.europa.eu/newsroom/document.cfm?doc_id=44137
http://www.privacy-regulation.eu/en/3.htm
http://www.privacy-regulation.eu/en/article-89-safeguards-and-derogations-relating-to-processing-for-archiving-purposes-the-public-interest-scientific-or-hi-GDPR.htm
https://gdprexplained.eu/
http://www.privacy-regulation.eu/en/article-9-processing-of-special-categories-of-personal-data-GDPR.htm
https://www.admin.ch/opc/en/classified-compilation/20061313/index.html
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http://arx.deidentifier.org/
https://amnesia.openaire.eu/
https://qosient.com/argus/anonymization.shtml
https://cran.r-project.org/web/packages/sdcMicro/index.html
https://github.com/uber/sql-differential-privacy
https://faker.readthedocs.io/en/master/
https://research-office.epfl.ch/ethical-legal-review/epfl-hrec/
https://www.admin.ch/opc/en/classified-compilation/19920153/index.html
https://www.admin.ch/opc/en/classified-compilation/20061313/index.html
https://eur-lex.europa.eu/eli/reg/2016/679/oj
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