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Definitions

" Research data management (RDM) concerns the organisation of
data, from its entry to the research cycle through to the
dissemination and archiving of valuable results. It aims to ensure
reliable verification of results, and permits new and innovative
research built on existing information. "

e Examples:

* Day to day data handling during project, e.g. using consistent file
naming conventions.

* Preserving and sharing after the project completion e.g. depositing
the data in a community repository.

Whyte, A., Tedds, J. (2011). ‘Making the Case for Research Data Management'.
DCC Briefing Papers.



Data Stewardship = RDM **

Data Stewardship

Long-term care

Q

i

Researcher Data specialist




Data Stewardship

— aims to enable long term care and re-use of data
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Wilkinson M, Dumontier M et al. Nature Scientific Data 2016. "The FAIR Guiding Principles for scientific data
management and stewardship"
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https://www.youtube.com/watch?v=MSasvoa0dV4

F AIR principles for research data

Findable * (Meta)data
— |dentifiers for (meta)data
Indexed in a searchable resource
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Camus, Albert, 1913- /747,
The

r; translated from the French by Stuart Gil-
bert. New York, Vintage Books, 1054 (1946,

154p. 19 cm. (A Vintage book, K-2)
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Rare gene deletions in genetic generalized and Rolandic epilepsies ‘

Jabbari K, Bobbili DR, Lal D, Reinthaler EM, Schubert J, et al. (2018) Rare gene deletions in genetic generalized and Rolandic epilepsies. PLOS ONE 13(8): e0202022 E'I’ 1r
https://doi.org/10.137 1/journal.pone.0202022
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F AIR principles for research data

« Metadata
- |dentifiers for (meta)data
* Indexed in a searchable resource

Findable ——

Hibsh, D., Schori, H., Efroni, S. & Shefi, O. Figshare
http://dx.doi.org/10.6084/m9 figshare.1289242 (2015).

NCBI Sequence Read Archive SRP059260 (2015).

dbEaP

GENOTYPES and PHENOTYPES

Epi4K: Gene Discovery in 4,000 Epilepsy Genomes
dbGaP Study Accession: phs000653.v3.p1

| Study ‘ | Variables ‘ ‘ Documents ‘ ‘ Analyses I | Datasets I | Molecular Data

Dataset Name and Accession

Dataset Name: Epi4K_Subject_Phenotypes
Dataset Accession: pht008354.v1.p1l

Dataset Description
ceceee Phenotype Data (All Sub-Studies of phs000653): Includes description of epilepsy category, e.g. infantile I-
eee ; spasms, Lennox-Gastaut syndrome, generalized idiopathic epilepsy, focal epilepsies, etc., but also healthy elxir
P LUXEMBOURG

parents, etc, plus gender and ethnicity data.




F AIR principles for research data

_ - Metadata
Not Findable . |dentifiers for (meta)data
* Indexed in a searchable resource

= Index of / - Windows Internet Explorer

O - (2 mwsinspronszoo-eyweboay ¥ 43 X [0 IRl

File Edkt ‘Yiew Favorites Tools Help

w |{-:,'8 —Iresaeni@mgl x |

Index of /
User: bill

| B - B - @ - [eae - Grook v "

S5ize Last modified Filename

10,752 2007-05-18 13:56:51 Bookl.xls
0 2007-05-18 13:56:51 Test2/
0 2007-05-18 13:56:51 Testc3/

& Local intranet #100% ~ .
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FAIR principles for research data

« (Meta)data are retrievable by a protocol
Accessible< « Open, free universally implementable

» Authentication/Authorization

* Metadata available even when data is not

HOME | HANDBOOK | FACTSHEETS | FAQs | RESOURCES | USERS | NEWS | MEMBERS AREA

Resolve a DOl Name

doi:

------ A DOl is a unique persistent identifier for a published digital object e




FAIR principles for research data

* (Meta)data are retrievable by a protocol
Accessible < - Open, free universally implementable

« Authentication/Authorization
 Metadata available even when data is not

ol

Moved data
10.1004/123456 URL http:/fwww_pub.com/
URL http:/fwww_pub2.com/
The Y4 Seismic Network, 2014-2015
Network code: Y4 Type: Temporary Identifier: doi:10.14470/L9180569
Restricted: No Archived at: GFZ (Citation information)
Network KML file: (K DataCite metadata: HTML | JSON | XML | INSPIRE

Seismic metadata: fdsnws-station Time Range: 2014-2015
Institution(s): GFZ
Creator(s): Roessler, Dirk; Passarelli, Luigi; Govoni, Aladino; Bautz, Ralf; Dahm, Torsten; Maccaferri, Francesco; Rivalta,
Eleonora; Schierjott, Jana; Woith, Heiko
Description*: Extended Pollino Seismic Experiment, GFZ Potsdam (FEFI, CCMP-Pompei, NERA projects)
Abstract: The temporary Extended Pollino; The temporary Extended Pollino Seismic Experiment (FDSN network code
Y4) monitored the earthquake swarm in the Pollino Range region, Italy, between September 2014 and April

Unavailable data

e. Waveform data will be fully open after April 2017. [1] Pollino Seispga

Experiment, 2012-

* Description is taken from seismic metadata, and may not match the preferred title for citations.
Sponsor(s): CCMP-POMPEI

Data versions

elixir
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FAIR principles for research data

« (Meta)data are retrievable by a protocol
Not Accessible *  Open, free universally implementable

» Authentication/Authorization

* Metadata available even when data is not

Hom 404
Unsupported video format
Sorry, currently MPEG-4 (H.264/AAC) i the only
supported video format
404 Page nOt found CEck to lparn about supported formats
L]
The requested URL was not found on this server. L I n k rot ! > Technica) information

License has expired
. . . Application functionality is limited. To enable full
Log in to intranet.uni.lux:443 functionality, renew the license
Your login information will be sent securely. :
Details... |

|| Remember this password

Cancel Log In
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FAIR principles for research data

"‘:L FAIR data overview - Luiz Olavo Bonino da Silva ...

DTL |30 A i A s &

SHARING D£

| would like to exploit common genotype-
phenotype relations between Alzheimer’s

Disease and Huntington’s Disease...
| need to combine AD and HD data...

| can help
with that!

Source: Marcos Roos >



FAIR principles for research data

"?L FAIR data overview - Luiz Olavo Bonino da Silva ...
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BaR T ERNTIORNRITT. BNT
REEETLR BULCREERLY. BILIAY data, have
LERnTiiLNT?
: SORGRVESAE, | Oun yepsbie, 04 WryNmne, fu n |
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data, have J "—
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Source: Marcos Roos )



FAIR principles for research data

:?L FAIR data overview - Luiz Olavo Bonino da Silva ...

N o B ad® ~ -t o
DTLISS A i A A&

SHARING LINKABLE DATA

| can go straight to answering my questions
with data from multiple data owners!
Patients will be so pleased with this speed-up!

Here's my
Linked Data,

have fun!
Here's my

Linked Data,
have fun!

Source: Marcos Roos )



FAIR principles for research data

Interoperable \

e oM mesn KIQITLI:I

*eeRCOCOR
o..m,

OSe0Im +BHEH
PI:II [T X X"

=

Té

What machine sees

eOMmexOm B

-

What we expect to see in Data

Integration/Analysis tool

2G5+ I5H
Gy OSA BROOOR
DI5A
YoXeomMOmM 2 DOSOeXMXI
ooﬂﬂ‘n})(am‘.eg ma‘Ir"Pﬁt
r] Er

(Meta)data represented in formal, shared
language

o Machine-actionable

52

~ o~

Controlled vocabularies
Tumour # Tumor

the Gene Ontology

Community formats & standards
e.g. CDISC, HL7, ISA Tab...

HI H. Sapiens 35 Years Hl.samplel  Labeling Hl.samplel.labeled Scanning hl-sl.cel
HI H. Sapiens 35 Years  Hl.sample2 Scanning hl-s2.cel
H2 H. Sapiens 33 Years  H2.samplel  Labeling H2.samplel.labeled Scanning h2-sl.cel

https://bioportal.bioontology.org



FAIR principles for research data

., use a standard that can be
Interoperable ——— mapped to others
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FAIR principles for research data

* Multitude of metadata attributes
» Following community guideline
 Provenance

Reusable —

100 9

35 -

cancer
* lung cancer
* lung cancer, 300 cases 200 controls

* lung cancer, 300 cases 200 controls, phenotyping,
epigenetics, protocol A, platform B, ....

%

Collagen
-,)_“ .g ° Neutralized collagen ‘

Y ¥ mixture solution . Fibrillogenesis : Gel formatio

Rectangular mold Second collagen layer

Compre: ng caffold

Keratocytes Hl.samplel in; Hl.sample|.labeled |- -
v Ali gned PLGA fibers Laser perforation - x
bl H2.samplel eling H2.sample| labeled [~ -
2 Tran: spa ency
. Sapiens
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— Mechanis alp opertie:
Corneal
epth tlial ¢ lIs Cell seeding
O o O

scaffold

Study interaction of cells and <=  EREEEEEED
i corst Hybrid construct Ex-post-facto manual metadata collection = Pain
https://fairsharing.org/standards/



FAIR principles for research data

Reusabhz - Descriptive Metadata, following community guideline
* Provenance of data

@ %n%ﬁg?phenome
CH?R?QOMN rchive
(GIGA)"DB|

-"':" . THE MICHAEL . FOX FOUNDATION
f|95hare| t,’/—.\& FOR PARKINSON'S RESEARCH E a P
db
GENOTYPES and PHENOTYPES

More metadata, more transparency



FAIR principles for research data

Reusable

_4  Accessible data use license

e Use Restrictions

disorders, GSO) @

(ninds-dac@mail.nih.gov)

Consent group Is IR:B Data Access Committee Num_b.e r of
required? participants
National Institute of Neurological
General Research Use @ No Disorders and Stroke 1617
(ninds-dac@mail.nih.gov)
. . . . National Institute of Neurological
Disease-Specific (Epilepsy and seizure No Disorders and Stroke 569

Publicly stored research

All publicly stored research outputs are stored under Creative Commons Licenses.

elixir
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Why FAIR data is important

— Political pressure

* Increased push by public funders for maximum use

of research results

My DATA MY Tax MotEY

P i mgoery com [ wemw aukeborroma.nl

(4)
\

M ®
DATA SHARING

H2020

3. Open access to research data (Extended Open Research Data Pilot

What?

Beneficiaries of actions that participate in the Open Research Data Pilot must give open, free-of-
charge access to the end-user to digital research data generated during the action (£ new in

Horizon 2020).

EIM
LUXEMBOURG




Why FAIR data is important

— Scientific value

* Pooling data, improved results, new questions
* Validation of models/methods over other data

* Accelerates “Knowledge Turns”

How do we accelerate the process?

The Power of the Commons:
— | New Treatment! | New Trestmentl | 1, dramatically decrease the length
lab1 of inter-lab knowledge turns and
v L :.‘, y «'—’,*- - 1 I optimize the pace of discovery

/,' \‘\\\ 0.;.&"0&1 i |
| P wa P f:;{  » w2
N i ulhll -

D EIM
®e L CSB
oooooo LUXEMBOURG



Why FAIR data is important

— New Incentives for scientists
* Increased visibility, attracts new collaborations

* Data sharing increases research citation 9%

* FAIR data is being incorporated in the scholarly communication
system (data paper, data citation)

nature > scientific data a natureresearch journal ’

SCIENTIFIC DAT

The NEW ENGLAND JOURNAL of MEDICINE

Data Descriptor | 13 November2018 | ‘f_" /~ i S O U N D I N G B OA R D
PaleoClim, high spatial ¥

resolution paleoclimate ale?
surfaces for global land areas = /&% Data Authorship as an Incentive to Data Sharing

o e 3
TR ) ¢ %

Barbara E. Bierer, M.D., Merce Crosas, Ph.D., and Heather H. Pierce, J.D., M.P.H.

Editorial | 06 November2018 | OPEN Data Descriptor | 13 November 2018 | OPEN Data Descriptor | 13 November 2018 | OPEN

Finding a sensible approach to High content organelle ====== A longitudinal plasma

sensitive data trafficking enables ——— lipidomics dataset from
disease state profiling as g  children who developed
powerful tool for disease *  islet autoimmunity and
modelling type 1 diabetes
Arun Pal, Hannes GlaR [...] Andreas Hermann Santosh Lamichhane, Linda Ahonen [...] Matej

Oresi¢
Search Scientific Data |(ATSubjecs %)

Piwowar,H A. and Vision,T J. et al. Data reuse and the open data citation advantage . Peerd 2013 Volume 1



Why FAIR data is important

— Improved research quality, reproducibility

Data + code +documentation

— A STORY TOLD N FILE NAMES:

5 C:\userlresearch\data

Filename ~

b data_2010.05.28_test.dat

g data_2010.05.28_re-test.dat

2 data_2010.05.28_re-re-test.dat

2 data_2010.05.28_calibrate.dat

i data_2010.05.28_huh??.dat

i data_2010.05.28_WTF.dat

2 data_2010.05.29_aaarrrgh.dat

{3 data_2010.05.29_#$@*&!! .dat

{2 data_2010.05.29_crap.dat

i data_2010.05.29_notbad.dat

i data_2010.05.29_woohoo!! .dat

b data_2010.05.29_USETHISONE .dat
&) analysis_graphs.xls

) ThesisOutline!.doc

[£) MNotes_Meeting_with_ProfSmith.txt
0 JUNK. ..

¥ data_2010.05.30_startingover.dat |

<]

Date Modified

3:37 PM 5/28/2010
4:29PM 5/28/2010
5:43PM 5/28/2010
7:17 PM 5/28/2010
7:20PM 5/28/2010
9:58 PM 5/28/2010

12:37 AM 5/29/2010

2:40 AM 5/29/2010
3:22 AM 5/29/2010
4:16 AM 5/29/2010
4:47 AM 5/29/2010
5:08 AM 5/29/2010
7:13 AM 5/29/2010
7:26 AM 5/29/2010

11:38 AM 5/29/2010 1673 KB

2:45PM 5/29/2010
8:37 AM 5/30/2010

| mean anymore #overlyhonestmethods

| can't send you the original data because |
don't remember what my excel file names

DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
DAT file
XLS file
DOC file
TXT file
Folder
DAT file

30 KB
OKB
437 KB
670 KB
1,349 KB
2,894 KB
455 KB
3B KB

420 KB

You can download our code from the URL

Type: Ph.D Thesis Modified: too many times

coprigt: oge SUPPlied. Good luck downloading the only
postdoc that can get it to run, though
#OverlyHonestMethods




Why FAIR data is important

— Improved research quality, reproducibility

e Data + code +documentation

ICLR 2018 Reproducibility Challenge

See the 2019 edition of the challenge!

Background:

One of the challenges in machine learning research is to ensure that published results are reliable and reproducible. In support of this, the goal of this challenge is to
investigate reproducibility of empirical results submitted to the 2018 International Conference on Learning Representations.

We are choosing ICLR for this challenge because the timing is right for course-based participants (see below), and because papers submitted to the conference are
automatically made available publicly on Open Review.

SIGMOD Most Reproducible Paper Award

SIGMOD recognizes the best papers in terms of reproducibility. The three most reproducible papers are picked

every year. The criteria are as follows: (i) coverage (ideal: all results can be verified), (ii) ease of reproducibility search -
(ideal: just works), (iii) flexibility (ideal: can change workloads, queries, data and get similar behavior with
published results), and (iv) portability (ideal: linux, mac, windows).
teeees elixir
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FAIR Is spread across the lands...

EUROPEAN COMMISSION
Di G | for Research &

EUROPEAN COMMISSION
K*x DIRECTORATE-GENERAL FOR RESEARCH & INNOVATION

The Director-General

H2020 Programme Brussels, 10 July 2017

Guidelines on EOSC Declaration

FAIR Data Management in Horizon 2020 RECOGNISING the challenges of data driven research in pursuing excellent science;

GRANTING that the vision of European Open Science is that of a research data commons,
widely inclusive of all disciplines and Member States, sustainable in the long-term,

CONFIRMING that the implementation of the EOSC is a process, not a project, by its nature
Frews] iterative and based on constant learning and mutual alignment;

NIH Data Commons Pilot Phase Explores
Using the Cloud to Access and Share *FAIR
Biomedical Big Data

By Jackie Gilbert - November 8, 2017

UPHOLDING that the EOSC Summit marked the beginning and not the end of this process,
one based on continuous engagement with scientific stakeholders, the European Commission,

PROPOSES that all EOSC stakeholders consider sharing the following intents and will
actively support their implementation in the respective capacities:

Data culture and FAIR data

» [Data culture] European science must be grounded in a common culture of data stewardship, so
that research data is recognised as a significant output of research and is appropriately curated
throughout and after the period conducting the research. Only a considerable cultural change will
enable long-term reuse for science and for innovation of data created by research activities: no
disciplines, institutions or countries must be left behind.

2019 FedHealthIT.com Digital
Sponsorships Released! Secure
Your Sponsorship Today!

FedHealthIT Xtra - Find out
more!

Heath & Human Services News Xtra

HHS among agencies citing data
goncems in siowness to implement

Health and Human Services (HHS)
taps new Acting Inspector General

“A data commons is a shared virtual space where scientists can work with the digital objects of
blomedical research such as data and analytical tool. The NI Data Commons Plot wil test ways  g(a) adds DHA Data Collection and

to store, access, and share biomedical data and associated t6ols in the cloud so that they are
FAR. The goal of the NIH Data Commons is to accelerate new biomedical discoveries by providing
a cloud-based platform where investigators can store, share, access, and compute on digital

Analytical support task
Confluent seeking Federal Account

objects (data, software, etc.) generated from biomedical research and perform novel scientific
research including hypothesis generation, discovery, and validation.

How will the NIH Data Commons be implemented? The NIH Data Commons will be implemented

initially as a Pilot Phase in which three high-value datasets will serve as test cases for the

principles, policies, processes, and architectures that need to be developed. NIH expects the Pilot
IH.

Phase will occur over 4 years. The test case datasets include...” Source: NIH.gov. Read More Here

Executive for Civilian Healthcare

Press Release; VA Secretary Calls
Boozman Bill “Key” to Unlocking
Veteran Suicide Crisi

Press Release: CMS Alum and
Industry Veteran Meg Koepke J?ins
NovuHealth as Vice President of
Strategy

John Scrum & The Cargo Cult of

Adapted from "FAIRYy stories for Christmas" Carole A Goble Keynote SWAT4HCLS Keynote 2017



FAIR Is spread across the lands...but not

necessarily all the peoples
Stakeholder FAIR awareness

Government,

Funder,
Graph: evidence of F, A, |, R coverage in institutional RDM guidance Publisher
]

100 National &
International
Infrastructures...

~
ol

o
O

Percentage of coverage (%)

Institutional \.)

25

Findable Accessible Interoperable Re-usable

Institutions assessed for each FAIR principle
Researchers

Adapted from "FAIRYy stories for Christmas" Carole A Goble Keynote SWAT4HCLS Keynote 2017



Achieving FAIR'ness

Data Management Planning

e Think of Data Management before data arrives!

PY Data Management Plan in a grant proposal is meant for this.

X

1. ldentify
Your project’s data
Legal and Ethical requirements
Your approach to:
Storage & Backup, Organization, Sharing,
Documentation, Preservation

Roles and Responsibilities

THIE 2. Implement! E@(r"



Achieving FAIR'ness

- Assume your responsibility

* Primary responsible for RDM is the
researcher

e Data Stewards and IT are in supporting
roles

e Budget for DM in your proposals

tioeee el?(r"
......
oooooo LUXEMBOURG
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e for infrastructure providers

e for researchers

i sharing

{ <> standards, databases, policies
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Take home messages
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* Datais avaluable research output
* You can optimize the value by performing RDM
e Managed data is FAIR

*more of a (research) culture change and funding
problem than technical

*long term preservation and re-use of data is ultimate
goal

*planning is key initial step for good data management

e primary responsible for RDM is the researcher!
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