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“Data is one of the most valuable and
long-lasting outputs of scientific research”



SciLifeLab Data Management support

e Collaborative activity between SciLifeLab Data Centre and
the National Bioinformatics Infrastructure Sweden (NBIS)

e About 21 members working in different aspects of
Research Data Management (RDM)
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What is SciLifeLab Data Management?

SciLifeLab

Data Centre

e A multi-site, central unit within SciLifeLab
established in 2016, with the
responsibility for IT- and data
management services

e DC develops and operates services for
data publishing, data management,
hosting of applications and Al models,
Open Science and FAIR

Uppsala
©  Stockholm
o Linképing

https://www.scilifelab.se/data



Data Management team at °'/ sciLifeLab
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What is SciLifeLab Data Management?
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INFRASTRUCTURE SWEDEN

e NBIS is a consortium of all major
universities in Sweden

e NBIS is the SciLifeLab bioinformatics
platform

e NBIS is the Swedish node in ELIXIR
the European infrastructure for
biological data

elixir

SWEDEN

https://nbis.se/ T e
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SciLifeLab Data Management Support

Goals
e to maximise the value of life science data

e to promote and spread information about the
FAIR principles, Open Science and
good data management practices

e to offer services, tools and support for
research data management, IT and data sharing

e to make training in data management, Open
Science etc., easily available

We provide support to, and collaborate with both

researchers and infrastructures active in life science
in Sweden, during all phases of the data life cycle

A



The FAIR principles

* Promote efficient data discovery and reuse

11907
o1

by providing guidelines to make data SCIENTIFIC DAT A

available to (you) and others in the digital
age (machine-actionability) OPEN

SUBJECT CATEGORIES : . . . .
ceemnans | PFINCIples for scientific data

» Publicalion *

¢ Findable s - NANagement and stewardship

Mark D. Wilkinson et at.*

. © There is an urgent need to improve the infrastructure supporting the reuse of scholarly data. A diverse
* set of stakeholders—representing academia, industry, funding agencies, and schalarly publishers—have
Accepted: 17 1 elwary 21 - 10 35 the FAIR Data Principles. The intent is that these may act as a guideline for those wishing to
Published: 15 March 2016 © enhance the reusability of their data holdings. Distinct from peer initiatives that focus on the human
i scholar, the FAIR Principles put specific emphasis on enhancing the ability of machines to automatically
* find and use the data, in addition to supparting its reuse by individuals. This Comment is the first
n e ro p e ra e ¢ formal publication of the FAIR Principles, and includes the rationale behind them, and some exemplar

* implementations in the community.

! supporting discovery through good data management.
e u Sa e ¢ Good dala management is nol a goal in ilsell, bul talher is Lhe key conduil leading Lo knowledge
* discovery and innovation, and to data and knowledge i and reuse by the
community after the data publication process. Unfortunately, the existing digital ecosystem
surrounding schalarly data publication preverts us from extracting maximum benefit from our
research investments (e, ref. 1) Partially in response to this, science funders, publishers and
governmental agencies are beginning to require data management and stewardship plans for data
generaled in publicly Tunded sxperiments. Beyond proper collection, annolation, and archival, dala

“TO be us eful fOI’ other S, d ata s h ou I d be FAIR fOI’ £ stewaiehip ncudes he ot of ot care of vluble gl asets withthe gl tatthey
newly generaled dala. The oulcomes lrom good dala management and stewardship, herefore, are
. V)]
both, machines and humans

* high quality digital publications that facilitate and simplify this ongoing process of discovery, evaluation,
* and reuse in studics. What constitutes ‘good data s, howaver, largely
undelined, and s generally lefl as 4 decision for the dala or reposilory owner. Therefore, bringing some
* clarity around the goals and desiderata of good data management and stewardship, and defining
* simple guideposts ta inform these who publish andjor preserve scholarly data, would be of great utility.

* This article_describes four ional_principles _Findability, Accessibili iy, and

Wilkinson et al. (2016). The FAIR Guiding Principles for
scientific data management and stewardship. Scientific
Data, 3(1), 160018. doi:10.1038/sdata.2016.18

Qe


https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1038/sdata.2016.18
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—_—I@—J Findable

The first step in (re)using data is to find them. Metadata
and data should be easy to find for both humans and
computers. Machine-readable metadata are essential for
automatic discovery of datasets and services

https://www.qo-fair.org/fair-principles/



https://www.go-fair.org/fair-principles/

e The first step in (re)using data is to find them. Metadata
and data should be easy to find for both humans and
. computers. Machine-readable metadata are essential for
N d a b I e automatic discovery of datasets and services

e Once the user finds the required data, she/he/they need to
CCeSSi b I e know how they can be accessed, possibly including
[ sm— |

authentication and authorisation

https://www.qo-fair.org/fair-principles/
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https://www.go-fair.org/fair-principles/

e The first step in (re)using data is to find them. Metadata

and data should be easy to find for both humans and
. computers. Machine-readable metadata are essential for
N d a b I e automatic discovery of datasets and services

e Once the user finds the required data, she/he/they need to
1 know how they can be accessed, possibly includin
ccessible y possibly incluing

— authentication and authorisation.

e The data can be easily integrated with other data. In

addition, the data need to interoperate with applications or
nte Fo pe Fa b I e workflows for analysis, storage, and processing

https://www.qo-fair.org/fair-principles/
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indable

ccessible

nteroperable

eusable

The first step in (re)using data is to find them. Metadata
and data should be easy to find for both humans and
computers. Machine-readable metadata are essential for
automatic discovery of datasets and services

Once the user finds the required data, she/he/they need to
know how they can be accessed, possibly including
authentication and authorisation.

The data can be easily integrated with other data. In
addition, the data need to interoperate with applications or
workflows for analysis, storage, and processing

The ultimate goal of FAIR is to optimise the reuse of data.
To achieve this, metadata and data should be
well-described so that they can be replicated and/or
combined in different settings

https://www.qo-fair.org/fair-principles/
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The FAIR Guiding Principles

To be Findable: To be Interoperable:

F1. (meta)data are assigned a globally unique and persistent 1. (meta)data use a formal, accessible, shared, and broadly
identifier applicable language for knowledge representation.

F2. data are described with rich metadata (defined by R1 below) 12. (meta)data use vocabularies that follow FAIR principles
F3. metadata clearly and explicitly include the identifier of the 13. (meta)data include qualified references to other (meta)data

data it describes

F4. (meta)data are registered or indexed in a searchable
resource

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate
and relevant attributes

To be Accessible:

A1. (meta)data are retrievable by their identifier using a

standardized communications protocol
R1.1. (meta)data are released with a clear and accessible

data usage license
R1.2. (meta)data are associated with detailed provenance

A1.1 the protocol is open, free, and universally
implementable

A1.2 the protocol allows for an authentication and _ _
authorization procedure, where necessary R1.3. (meta)data meet domain-relevant community

A2. metadata are accessible, even when the data are no longer standards

available

Scientific Data, 3(1), 160018. doi:10.1038/sdata.2016.18

g Wilkinson et al. (2016). The FAIR Guiding Principles for scientific data management and stewardship.
&
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Policy landscape of the FAIR principles

UNESCO's recommendation on Open Science

EU Commis_sion _ Open SCIence
_ Drectives o & FAIR

European Research Council

— Horizon Europe “FAIR [...] open data sharing

- EOSC should become the default [...]”
Swedish research bills 2016 & 2020 _

— Transition to open research data implemented by 2026 “As open as possible,

— Government assignments to KB & VR as closed as necessary”

SUHF national roadmap for open science

University policies

Lund Declaration on Maximising the Benefits of Research Data
National guidelines for open science (KB)

yipdl



VR - Swedish Research Council

Vision and guiding principles for open access to research data

1E9E@ILI PIVLESS. MIlEaUy SAISUINY Udta LIaL Have Ulily UESIH USTU 111 WIS ULigHial ioni
and that are already managed and made accessible by another actor are not covered
by this recommendation.

Metadata should also be published with open access [ ] b H H d b b d
Both research data and data describing research data (known as metadata) should be e The pu Ilcatlon Of researCh ata Shall aIWays e ase
published with open access. If there are obstacles to publishing research data, the H H

focus should in the first instance be on making metadata openly accessible on the on the FA IR prlnClpIes. [. . .]

internet. In this way, users can find information on what research data exists, even

when there are obstacles to open publication, for example lack of a suitable publication

platform or technical limitations that prevent all data from being published.

Publication according to the FAIR principles

Publication of research data can be done using various digital platforms, for example
via the higher education institution where the research is conducted or via other
relevant national and/or international portals, infrastructures and similar organisations
and platforms. The publication of research data shall always be based on the FAIR

prnepies The Swedish Research Council’s recommendation on
_ ) N _ data management according to FAIR

The Swedish Research Council's r on data according

to FAIR

The Swedish Research Council recommends that the research data produced through

research are managed according to the FAIR principles, clarified via the criteria The SWediSh ResearCh Coun Ci/ re Commends that the

developed by the Swedish Research Council to achieve FAIR data.

The FAIR principles should be implemented taking into account applicable legislation, researCh data prOduced through researCh are managed

and, as far as is possible and applicable, based on the technical, organisational and/or

discipine-speciic prconitonsthat appy. according to the FAIR principles, clarified via the criteria
The recommendations relates in the first instance to research data (and metadata)

financed by public funds that can be published with open access, but the application of developed by the SwediSh ResearCh Co un Cil to aChie Ve

the FAIR principles can be made broader than this, and be used also for research data

that cannot be published entirely openly. The recommendation on data management FA IR da ta_ [_ . _]

according to FAIR is overarching, and aims to create a common starting point for the
implementation of FAIR data management.

<
2
)4 https://www.vr.se/english/mandates/open-science/open-access-to-research-data/the-swedish-research-councils-recommendation.html
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A FAIR data lifecycle

e Making data FAIR relies on

good data management practices

in all phases of research

©)
@)

©)

NB:S

Research documentation
Data organisation
Information security

Ethics and legislation

Findable

Accessible
Interoperable
Reusable

Preserve M

AR
Process

RDMki



Data management recipients

People | collaborate with
must understand what | do
with the data

Colleagues Scientists wanting to reuse or

. - _ review my data can find and
Scientific community understand the data
Society

The society funding my
Yourself research have a right to know
what happens to the data

Your future you will not always
remember what your present
you decided today

ANV



“Your primary collaborator is yourself six months from
now, and your past self doesn’t answer emails”

-Rachael Ainsworth, astrophysicist at the University of Manchester, UK



ANV

How to implement FAIR in my research?

Make a plan

Submit data to a repository

Get trained

Contact us

Let us help yOU' ®  data-management@scilifelab.se

B https://nbis.se/services/quidance-on-d
ata-handling/apply



mailto:data-management@scilifelab.se
https://nbis.se/services/guidance-on-data-handling/apply
https://nbis.se/services/guidance-on-data-handling/apply

Data management services

Guide writing a data management plan

|dentify a suitable repository for publishing
your data

Assist during the submission process when
publishing your data and code

Advice on what needs to be done when
working with sensitive human data

Advice on describing data with proper
metadata for documentation and publishing

Data transfers, data organisation, backup,
and security procedures

ANV

Contact us

B data-management@scilifelab.se

B https://nbis.se/services/quidance-on-d
ata-handling/apply
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Considerations

 FAIR data # Open data  There are many types of data
Data can be OPEN without being FAIR Not all data is digital
Data can be FAIR without being open
“As open as possible, as closed as I ﬁ 512 n —
necessary” = -

A A
Ei E O
 FAIR is not a binary measure

Data can be more or less FAIR

ANV



RDM Guidelines

a knowledge hub for the
management of life science
research data in Sweden

data-guidelines.scilifelab.se/
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SciLifeLab

Data Centre



https://data-guidelines.scilifelab.se/

' SCIL'feLab RDM Gu Idellnes Home Researchdata :f::;pl:r Topic(s)u Res::rca:s data-g u id eI i neS L SCi | ifela b - Se

Knowledge hub for the management of life science research data in Sweden

The purpose of these guidelines is to serve as an information resource to life science researchers in Sweden regarding Research Data

Management (RDM).

Contact

Home / Contact

Research data life cycle

Click on a section of the wheel below to get an introduction to that phase of the research data life cycle, ASk us anything - o o .

including information on relevant resources and training material. The SciLifeLab RDM guidelines are maintained by the SciLifeLab Data Centre and NBIS. We
Do you have a question or need welcome suggestions, contributions, and questions related to the content of this site. This could
support with research data include, for example, a suggestion for a topic that is not currently covered. Alternatively, you can
management? request an update or correction to particular pages.
We offer support to anyone You are also more than welcome to contact us if you want support regarding data management in
involved in life science research your project, e.g. regarding writing data management plans, publishing data, working with sensitive

that is affiliated with a Swedish
university or research institute

human data, or organising and documenting data.

You can fill in the below form to get in touch with us. If you prefer though, you can instead email us at

Gotosupport page @ data-management@scilifelab.se.
Contact form
Training resources Your name:
Find resources concerning data
management in form of training, Your email:
RDM life cycle from RDMkit licensed under CreativeCommons Attribution 4.0 International License. Bhicance and toots
Go to resources page @ Type of Request support v
query:
Topi
Op cs Message:

Need more?

Click on either of the links below to get an overview of individual research data management topics.
For more data-driven resources
visit the SciLifeLab Data Platform

data-management@scilifelab.se

Working with human data v Data transfer SCILifeL ab

Data Platform

FAIR principles Metadata
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RDM

Data life cycle
Your role
Your domain
Your tasks

Tool assembly

All tools and resources

All training resources

RDMki

Home About Contribute  Contact  GitHub [ERONECECIGIIPIVINR

Are you working with data in the Life Sciences? Do you feel overwhelmed when you
think about Research Data Management?

The ELIXIR Research Data Management Kit (RDMkit) is an online guide containing good data management
practices applicable to research projects from the beginning to the end. Developed and managed by people
who work every day with life science data, the RDMkit has guidelines, information, and pointers to help you
with problems throughout the data’s life cycle. RDMkit supports FAIR data — Findable, Accessible,
Interoperable and Reusable — by-design, from the first steps of data management planning to the final steps
of depositing data in public archives.

The RDMKkit organises information into the six sections displayed below, which are interconnected but can be
browsed independently.

Data life cycle

Start here to get an overview of research data management. Click on a section of the diagram below to get
an introduction to that stage of the data management life cycle.

Preserve

Your role Your domain

Identify your role in research data management, Learn about the data management problems
find data management resources relevant for that affect your domain or research community,

The Research Data Management

toolkit for Life Sciences

RDM best practices and guidelines

Links to tools/resources and training
material given in specific DM context

Examples of combination of tools for
RDM

https://rdmkit.elixir-europe.org/
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Planning

NB:S

N



Data Management Plan (DMP)
- nature HEEED

EDITORIAL - 13 MARCH 2018

Everyone needs a data-management plan

They sound dull, but data-management plans are essential, and funders must

By 2019, all who receive grants
from us must have a data
management plan

explain why.

As from spring 2019, if you are awarded a grant from the Swedish Research Council
you must have a plan for how the research data generated within your project shall
be managed.

You must not send in your data management plan to us when you apply for a grant, but your
administrating organisation will be responsible for ensuring that a data management plan is
in place when you start your project or corresponding, and that the plan is maintained.

Qe



The main parts of a DMP

The Swedish Research Council's pﬁ)%“usc"{iggif
template is based on six central aspects research data

identified by Science Europe

o Data quality
Description of data assurance

. . d
Documentation and data quality P =
Storage and backup s
Legal and ethical aspects seck:)uritky and
Accessibility and long-term storage —’
Responsibility and resources

o kWb~

Future reuse
and long-term

N B;S access aspects

Types of data,

amount/volume
and format

Documentation
procedures and
standards

Legal & ethical
and assurance
procedures

Responsibilities
and.resources
required




Data Stewardship Wizard (DSW) IREate

2023-11-30-demoproject & © 00 22 Share
. TOOI for Creati ng D M PS Questionnaire Lul Metrics ® Preview @ Documents & Settings
View TODOs @ Comments @)  Version history

View resolved comments

® InteraCtive queStiOﬂ naire SpeCiﬁC Cironi Phaee lll. Description of data - production of new data

We will make sure that we know what data will be produced during the project. We also need to make sure that

fo r I Ife SCI e n Ces - Betore Stow o we have adequate storage space to deal with it, and that all responsibilities are cared for. Comments 1 Editor notes

Demo Researcher ScilifeLab _, .

N chap‘ers 30.11. 2023, 0:21
® Ada pted te m p I ates to natl on al ) Please specify what datasets you will acquire using measurement + = ! & Send email to NGI to ask for details about
LiOverview S equipment instruments
"
funders, e.g. Swedish Research s [ —
Reply...

CO u n ci I a n d H 2020 . Ill. Descripti... & Desirable: Before Submitting the DMP

» O Please specify w...

v
© Do you have any...

[ LOg | n by USIﬂg yOUI' u n |Ve rSlty © What data forma... MASER] Dataset: Pe0Ee Create a new comment...
H IV. Docume... 4 Desirable: Before Submitting the DMP
credentials (SWAMID).

V. Storage ... 7 RNA sequencing

*D Clear answer
VI. Legal an... 10

[ ] DO you n eed h e I p? We p rovid e . Answered 5 months ago by Demo Researcher ScilifeLab.
support and guidance!

PAIEEFY Who will do the measurements? And where? tede

Are there easily accessible specialized service providers for data capture, e.g. SciLifeLab facilities such as

®

https://dsw.scilifelab.se/

Qe
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Sharing research data — why it matters

e Sharing data is a fundamental part of the
research data life cycle

o It enables reusability

e |In the era of Open science and FAIR principles,

data should be made available to the public
o Scientific publications =
P Pres-erve g
o Data repositories ocess

NB:S

RDMkit



vl

Plan for depositing data i a repository early

What types of data will you
generate?

|dentify repositories to deposit the
data in

Documentation requirements and
guidelines

o Description of study = o
o Description of source samples iy -
o Description of technical treatment

(lab methods, instruments, etc) RDMidt




YES

Restricted access

repositories

® Federated

h European
I™ Genome-phenome
Archive

Sweden

yipdl

Selecting a data repository

NO

YES

Disciplinary
repositories

ENA> s

European Nucleotide Archive

5 BioSamples @

Protein Data Bank in Europe

Bringing Structure to Biology

f’m n!”

NO

NO
YES

Institutional General data
repositories repositories
@mm,% B
Stockholm Svensk nationell datatjanst :

University

0 f|gshare

*¥¢ scilifel b s
EUDAT



SciLifeLab Data Repository

An all-purpose repository. Our institutional

instance of ;i :figshare

The repository allows for
— Versioning
— Embargo

— Metadata records for data that cannot be
shared openly

Integration with e.g. ORCID, GitLab, GitHub,
and Bitbucket

Available for researchers affiliated to a
Swedish university or institute working within
SciLifeLab’s areas of activity

yipdl

Discover data, presentations, & other resources from
SciLifeLab

About this repository | User guidelines

Sitemap

ALL

Submissi

+ Follow
163.2k 148.1k
views downloads

CATEGORIES

ion guidelines

GROUPS

Review guidelines

re stats...

SEARCH a

ScilifeLab | Contact

T&Cs | Disclaimer



FEGA Sweden

A nat.ic_JnaI r_epository for storing an.d shgring personally = IS Eederated
identifiable information from Swedish biomedical research ~ Smr~ Genome-phenome
projects Archive

Q_ Finding data (<) Accessing data

Anonymous information’about qeposited datasets is (2) The DAC grants

searchable through the international web portal

ega-archive.org.

T, Submitting data

« Various types of biomedical omics data are welcome.

« Sensitive data is stored with strong encryption in highly
secure data centers in Sweden.

« Datasets are shared under controlled access in
accordance with the research project’s ethical permit.

§ fega.nbis.se

a Dy —&c%s permission
aln
Data Access

Committee (DAC)

e’
S’
FEGA Sweden
:\e Leusees?;c::;e o ° The researcher
o 9 downloads relevant

files in the dataset
Researcher


http://fega.nbis.se

Training

Introduction to Data Management Practices

Course name: Introduction to Data Management Practices
Contact: edu.intro-dm@nbis.se

This course will introduce important aspects of Research Data Management through a series of lectures and hands-on

computer exercises. The course is intended for researchers that want to take the first steps towards a more systematic and

reproducible approach to analysing and managing research data.

Course content

Topics covered will include:

« Open Science and FAIR in practice

« Organising data, files and folders in research projects

e Describing data with metadata

« Publishing data to public data repositories

o Cleaning tabular data and metadata with OpenRefine

« Writing basic recipes for data analysis and visualisation with R
« Versioning data, documents and scripts

* Writing Data Management Plans

=

https://uppsala.instructure.com/courses/79097/pages/introduction-to-data-management-practices

Qe

Introduction to
Data
Management
Practices

© April 23,2024 - April 25,2024
© NBIS Research community
@ Registration

£ Add to calendar

& NBIS - National Bioinformatics Infrastructure Sweden

@ View Organizer Website

Air&Fire, ScilifeLab Stockholm

Tomtebodavagen 23A
Solna, Sweden

Display a menu

Next time
October, 2024

scilifeLab / Events / Introduction to Data Management Practices

Introduction to Data Management
Practices

National Bicinformatics Infrastructure Sweden (NBIS) gives a course in
research data management practices. This workshop in Data
Management is a unique event to provide an introduction to practices
for better management of data for PhD students, postdocs,
researchers, and other employees within all Swedish universities. The
workshop will introduce important aspects of research data
management through a series of lectures, demonstrations, and
hands-on computer exercises. The course is intended for researchers
who want to take the first steps towards a more systematic and
reproducible approach to analysing and managing research data.

Important dates

Application closes: 2024-03-22
Information to accepted students will be sent: 2024-04-02

Contact: [ eduintro-dm@nbis.se

Format & Content


https://uppsala.instructure.com/courses/79097/pages/introduction-to-data-management-practices

Data Management seminar series

Open Science and the . monthly
SciLifeLab Open Science e 15 minutes QA
T . e recorded
INitiative

Next occasion: Sept, 2024

& May 22, 10:00 - 11:00
< DDLS

3 Add to calendar

S https://www.scilifelab.se/data/scilifelab-data
2 Data Management seminar series -management-seminar-series/

@ View Organizer Website

Venue :

Online event via Zoom



https://www.scilifelab.se/data/scilifelab-data-management-seminar-series/
https://www.scilifelab.se/data/scilifelab-data-management-seminar-series/
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SciLifelab Data Platform

ScilLifeLab Data Platform About Contact Citeus

Hub for data-driven life science research in Sweden Services Resources DataHighlights Jobs FundingCalls Events & Training

Request for services related to cell- and molecular biology now open!

See all services @ What's new? See all news @

April 22,2024

Request for descriptions of proposed national data
services related to Cell and Molecular Biology

. . — April 15,2024

Al4Life Biolmage Model Zoo SciLifeLab Serve FAIR storage List of data sources available for researchers

A collaborative effort to bring Platform for sharing machine Details about how researchers, April 15,2024

artificial intelligence models to the learning models and data science research groups, and organisations ——— . s

i . . . . New data highlight exploring a new metagenomic
bioimaging community applications, such as Shiny and Dash can store their data using ScilLifeLab profiling workflow for ancient DNA
apps. FAIR Storage resources.
January 19,2024
New data highlight exploring alterations to the serum
Resources Seeallresources @ proteome caused by COVID-19

Upcoming Events Seeall events [
' / A Aiming for the clinic May
Data sources Compute resources in Sweden Storage resources in Sweden
iall i fc i

Sources of data that carj potentially Information a'bout. the Compt..lte Information al.)out tr-a storage Harnessing Al Transforms Research: Smart 13
be used by researchers in Sweden. resources (primarily for hosting and resources available in Sweden for + A

S 7 > 3 Strategies for Advanced Productivity May
The list includes places where data analysis) available in Sweden, as well researchers, as well as how to apply.
and be accessed and/or submitted. as how to apply.
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