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Managing your data

Niclas Jareborg, NBIS
niclas.jareborg@nbis.se




D :
< Sci
‘v\ ~
NATIONAL BIOINFORMATICS
INFRASTRUCTURE SWEDEN

Lab

How do you know how an
old result was generated?
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NB3S Structuring data for analysis SC1_; -L.ab

* Guiding principle

— “Someone unfamiliar with your project should be able to look

at your computer files and understand in detail what you did
and why.”

* Research reality

— "Everything you do, you will have to do over and over again”
— Murphy’s law

scvi Trevor A. Branch 2- Follow

My rule of thumb: every analysis you do on a
dataset will have to be redone 10-15 times
before publication. Plan accordingly. #Rstats




Structuring data for analysis  Scil ifel.ab

Poor organizational choices lead to
significantly slower research progress

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



NB2S First step - Organization Scil ifeLab
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— samples.mat

data
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BN
samples.old.mat

data D
samples.mat




NB?S | guess this is alright SciL/ichab
— AN
aale —1— samples.old.mat
g
data BN
— samples.old2.mat
D
— samples.mat
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—_— samples.mat
—
data AN
— samplesV2.mat

— samplesFinal.mat

— samplesFinalvV2. mat

— samplesUSE_THIS_ONE.mat
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‘ —_ samples.mat

data D

e ‘ — samples.mat

t}
— samples.mat

h
— samples.mat

really-final



NB?S A possible solution SCiLy'éLab
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i . a — samples.mat

data 2010-09-28

| N
— a — samples.mat

2011-03-31 .




o~ Suggested best practices Scil ifelab

There is a folder for the raw data, which do not get altered, or intermixed
with data that is the result of manual or programmatic manipulation. l.e.,
derived data is kept separate from raw data, and raw data are not
duplicated.

Code is kept separate from data.
Use a version control system (at least for code) - e.g. git

There is a scratch directory for experimentation. Everything in the scratch
directory can be deleted at any time without negative impact.

There should be a README in every directory, describing the purpose of the
directory and its contents.

Use file naming schemes that makes it easy to find files and understand
what they are (for humans and machines)

Use non-proprietary formats - .csv rather than .x[sx

Etc...



NB:3S Version control SCiLE%Lab
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 Whatisit?
— Asystem that keeps records of your changes
— Allows for collaborative development
— Allows you to know who made what changes and when
— Allows you to revert any changes and go back to a previous state

» Several systems available o

— git, RCS, CVS, SVN, Perforce, Mercurial, Bazaar
— git
e Command line & GUIs
* Remote repository hosting
— GitHub, Bitbucket, etc




o~ Suggested best practices Scil ifelab

There is a folder for the raw data, which do not get altered, or intermixed
with data that is the result of manual or programmatic manipulation. l.e.,
derived data is kept separate from raw data, and raw data are not
duplicated.

Code is kept separate from data.
Use a version control system (at least for code) - e.g. git

There is a scratch directory for experimentation. Everything in the scratch
directory can be deleted at any time without negative impact.

There should be a README in every directory, describing the purpose of the
directory and its contents.

Use file naming schemes that makes it easy to find files and understand
what they are (for humans and machines)

Use non-proprietary formats - .csv rather than .x[sx

Etc...



E N L ) File naming Scil ifelab
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* Three principles
1. Machine readable
2. Human readable
3. Plays well with default ordering

NO

myabstract.docx

Joe’s Filenames Use Spaces and Punctuation.xlsx
figure 1.png

fig 2.png
IW7d”~(2sl@deletethisandyourcareerisoverWx2x. txt

YES

2014-06-08 abstract-for-sla.docx
joes—filenames—are—getting-better.xlsx
fig@l_scatterplot-talk-length-vs—-interest.png
fig02_histogram—-talk-attendance.png
1986-01-28_raw—-data—-from—-challenger—-o-rings.txt



o~ Suggested best practices Scil ifelab

There is a folder for the raw data, which do not get altered, or intermixed
with data that is the result of manual or programmatic manipulation. l.e.,
derived data is kept separate from raw data, and raw data are not
duplicated.

Code is kept separate from data.
Use a version control system (at least for code) - e.g. git

There is a scratch directory for experimentation. Everything in the scratch
directory can be deleted at any time without negative impact.

There should be a README in every directory, describing the purpose of the
directory and its contents.

Use file naming schemes that makes it easy to find files and understand
what they are (for humans and machines)

Use non-proprietary formats - .csv rather than .x[sx

Etc...
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Non-proprietary formats Scil ifelab

» Atext-based format is more future-safe, than a proprietary binary format by
a commercial vendor

* Markdown is a nice way of getting nice output from text.
— Simple &readable formating =
— Can be converted to lots of different outputs
* HTML, pdf, MS Word, slides etc

-—

» Never, never, never use Excel for scientific analysis!
— Script your analysis - bash, python, R, ...
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X of
Directory structure for a sample project SCILB@Lab

4 vV vV vV Y

b

>
I
>

code
data
README.txt

meta
raw_external
raw_internal

doc

intermediate

1 logs

notebooks
results
README.txt
| figures
reports
tables
scratch

all code needed to go from input files to final results

raw and primary data, essentially all input files, never edit!

documentation for the study
output files from different analysis steps, can be deleted

logs from the different analysis steps

output from workflows and analyses

temporary files that can be safely deleted or lost

Noble WS (2009) A Quick Guide to Organizing Computational Biology Projects. PLoS Comput Biol 5(7): €1000424.
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.10004 24
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NB:3S still missing something SCiLy%Lab

* Need context > document metadata
— From what was the data generated?
— How do the samples differ?
— What where the experimental conditions?
— Etc

)
y
d
.’
2 \
)4
N
& .
N
& - . _




NB:2S Lab notebooks Scil ifeLab
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 Why?
— You have to understand what you have done
— Others should be able to reproduce what you have done
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3 Lab notes - useful practices Scil ifelab

» Putinseparate directory (e.g. results, documentation)
* Dated entries
e Entries relatively verbose
* Linkto data and code (including versions)

* Pointto commands run and results generated
 Embedded images or tables showing results of analysis done
* Observations, Conclusions, and ideas for future work

* Also document analysis that doesn't work, so that it can be understood why
you choose a particular way of doing the analysis in the end
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NBzS Where to take down notes SCI—HtLab

 Paper Notebook
* Word processor program / Text files
* Electronic Lab Notebooks Systems
* 'Interactive' Electronic Notebooks
— e.g. jupyther, R Notebooks in RStudio
— Plain text - work well with version control (Markdown)
— Embed and execute code
— Convert to other output formats
e html, pdf, word



http://jupyter.org/
http://rmarkdown.rstudio.com/r_notebooks.html

A reproducibility crisis

NATIONAL BIOINFORMATICS
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HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

® Someone else's & My own

Chemistry

Biology

Physics and
engineering

Medicine

Earth and
environment

Other [

106%

[1] "1,500 scientists lift the lid on reproducibility”. Nature. 533: 452—-454

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don’t know Yes, a significant crisis
3% |
No, there is no
crisis

1,576

researchers
surveyed

38%
Yes, a slight
crisis

nature

[2] Begley, C. G; Ellis, L. M. (2012). "Drug development: Raise standards for preclinical cancer research". Nature. 483 (7391): 531-533.

SciLy%Lab
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NB3S A reproducibility crisis SciL’i]%Lab

Reproduction of data analyses in 18 articles on microarray-based gene
expression profiling published in Nature Genetics in 2005-2006:

Can reproduce...

...In principle

. . . Software not available
...with some discrepancies

Data not

available Methods unclear

...from processed data
with some discrepancies

Different results

...partially with some
discrepencies

Summary of the efforts to replicate the published analyses.
Adopted from: loannidis et al. Repeatability of published microarray gene expression analyses.
Nature Genetics 41 (2009) doi:10.1038/ng.295




What do we mean by Y o
NES reproducible research? SClLy%Lab

INFRASTRUCTURE SWEDEN

Same Different

Same Reproducible Replicable

Different Robust Generalizable All parts of a bioinformatics analysis have to be reproducible:

Environment

7 _B%

Results

Source code
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NB:zS Reproducible Research tutorials SCiLy%Lab

A NBIS Reproducidle reseanch cowrse

CI——— CONDA

e \

\

0 git “_\‘“-O (U} Snakemake

N
@ —@ _ jupyter
N

O
-“‘-‘docker

® © © ©
00 00 ©
o0 o0

O O

https://nbis-reproducible-research.readthedocs.io/en/course 1803/



https://nbis-reproducible-research.readthedocs.io/en/course_1803/

NBzS Data Publishing & Re-use SciL/iﬁ:Lab
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International repositories
ENA, ArrayExpress, PRIDE
EGA, ...

Data
Publishing
& Re-use




Scil ifel.ab

Why should you make
research data available
for others?



N B?% Open Access

S C U ESWEDEN

SCiLE%Lab

The practice of providing on-line
access to scientific information that
is free of charge to the end-user
and that is re-usable.

jum—
—
Acxcess for the public ‘ =
‘\S'
Compliant /] !
grant rules ‘ _ Practitioners can
x{f/ apply your findings



A ID3C T oL
F\'T » ) Open Access CILE; el
NATIONAL BIOINFORMATICS ) 4
INFRASTRUCTURE SWEDEN v 4

* Democracy and transparency
— Publicly funded research data should be accessible to all
— Published results and conclusions should be possible to check by others
* Research — & v
— Enables others to combine data, address new 0 “"“’7""”“* ‘
questions, and develop new analytical methods -——u \ e
— Reduce duplication and waste Y a Y
* |Innovation and utilization outside research g« Y o ,.”.1
— Public authorities, companies, and private persons ' N
outside research can make use of the data |_
e Citation é 511

— Citation of data will be a merit for the researcher g i @ s e
that produced it
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Scil 1 cLab

« Stronginternational movement towards Open Access (OA)

« European Commission recommended the member states to
establish national guidelines for OA

— Swedish Research Council (VR) submitted proposal to the
government Jan 2015

« Research bill 2017-2020 - 28 Nov 2016
— “The aim of the government is that all scientific
publications that are the result of publicly funded research
should be openly accessible as soon as they are published.
Likewise, research data underlying scientific publications
should be openly accessible at the time of publication.”
[my translation]

« 2018 - VR assigned by the government to coordinate national
efforts to implement open access to research data

L G8 Open Data Charter »

» Principle 1 - Open Data by default
» Principle 2: Quality and Quantity
» Principle 3: Usable by All

» Principle 4: Releasing Data for Improved
Governance

» Principle 5: Releasing Data for Innovation

<

Regeringens proposition




Scil ifel.ab

What is needed for
others to be able to
re-use your data?
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NB:zS FAIR ScilLifeLab

 To be useful for others data should be

— FAIR - Findable, Accessible, Interoperable, and Reusable
... for both Machines and Humans

Wilkinson, Mark et al. “The FAIR Guiding Principles for scientific data management and
stewardship”. Scientific Data 3, Article number: 160018 (2016)
http://dx.doi.org/10.1038/sdata.2016.18

”
e Box 2 | The FAIR Guiding Principles
SCIENTIFIC DATA:: oroase

F2. data are described with rich metadata (defined by R1 below)
F3. metadata clearly and explicitly include the identifier of the data it describes

OPEN: Comment: The FAIR Guiding F4. (meta)data are registered or indexed in a searchable resource
SUBJECT CATEGORIES
inct i I To be Accessible:
Prlnaples fOl' soentnﬁc data i Al. (meta)data are retrievable by their identifier using a standardized communications protocol
management a nd stewardshi p Al.1 the protocol is open, free, and universally implementable
Al.2 the protocol allows for an authentication and authorization procedure, where necessary

Mark . Wilkinson et al.* A2. metadata are accessible, even when the data are no longer available
There is an wrgent need to improve the infrastructure supporting the reuse of scholarly data A diverse
set of stakeholders —cepresenting scademia, industry, funding agencies, and scholarly publishers—have To be Interoperable:

s ::’:::‘":;’ :.:::.( "'""“':"'::“ “"‘:‘;‘:‘“ "‘“:‘:‘""" “‘:"":"‘;"" '_"';"’:’ I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
eaionce o rovoetity of Sl dote ReMdinge. Chsiat o pots BivEaios thot foues om the Easmen 12. (meta)data use vocabularies that follow FAIR principles

“ 1 scholar, the FAIR Principles put specic emphasis on enhancing the ability of machines to automaticaly 13. (meta)data include qualified references to other (meta)data
Aind and use the data, In addition 10 supporting its reuse by individuals. This Comment is the fest
formal pubication of the FAIR Principhes, and nchudes the rationale behnd them, and 1ome exemplar To be Reusable:

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

R1.1. (meta)data are released with a clear and accessible data usage license

Supporting discovery through good data management
Good data management s not 3 goal in Rsel, but rather is the key condult leading to knowledge R1.2. (meta)data are associated with detailed provenance
Gucovery and nouetion, and %0 Sbsequnt dets 250 imowidge Iepration Sné See by the R1.3. (meta)data meet domain-relevant community standards

communty after the data publcaton process. Unfortunately, the emsting digtal ecosystem
sumounding scholary data pubkcation prevents s from extracting mammmum benefit from our
research investments (oo ref 1) Partially in resporse to this sceeve fundess oublshers and

DOI: 10.1038/sdata.2016.18


http://dx.doi.org/10.1038/sdata.2016.18

Scil ifeLab
GZO HANGZHOU SUMMIT

‘We support appropriate efforts to promote open
nd facilitate appropriate tprny nded

search results on findable, sible, interoperable and r
(FAIR)'
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Research Data Publishing is a cornerstone of Open Access

Long-term storage

— Data should not disappear

Persistent identifiers

— Possibility to refer to a dataset over long periods of time
— Unique

— e.g. DOIs (Digital Object Identifiers) d
Discoverability

— Expose dataset metadata through search functionalities
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N ;S Persistent identifier for yourself SCij%Lab

* ORCID is an open, non-profit, community-driven effort to create and
maintain a registry of unique researcher identifiers and a transparent
method of linking research activities and outputs to these identifiers.

e http://orcid.org
» Persistent identifier for you as a researcher

=

Uppsala Universitet: Uppsala, Sweden

orcid orp0000-0002-4520-044X

Also known as

Countr . Uppsala Universitet: Uppsala, Sweden

v Employment (7) 11 Sort

Stockholms Universitet Stockholm, Sweden

Kungliga Tekniska Hogskolan: Stockholm, Sweden


http://orcid.org

N;S Accessible SCiLﬁ%L&Ib
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International public repositories
ef EUROPEAN

™ GENOME-PHENOME
=1 R “SANENA

European Nucleotide Archive

Protein Data Bank in Europe

Bringing Structure to Biology

 BioStudies.

| <SIDR
E::; Image Data Resource

* Domain-specific metadata standards

i ¥ - - (. a <~ P~ p-
11T — BioSamples

&) European Variation Archive
dbSNP

-
(3 NCBI Short Genetic Variations

* Best way to make data FAIR

Study & Analysis

. Strive towards uploading data to its final B2
destination already at the beginning of a project *



NEES  ELIXIR Deposition Database list Sci! .ifcl.ab
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International International
Deposition collaboration Deposition collaboration
Database framework Database Data type framework !
ArrayExpress Functional genomics data. Stores data from high- PDBe Biological macromolecular structures. wwPDB
throughput functional genomics experiments.
PRIDE Mass spectrometry-based proteomics data, including The
BioModels Computational models of biological processes. peptide and protein expression information ProteomeXchange
(identifications and quantification values) and the Consortium
EGA Personally identifiable genetic and phenotypic data European supporting mass spectra evidence.
resulting from biomedical research projects. Bioinformatics © Suppor
Institute andthe | panding incorporation into a Node Service Delivery Plan (see How countries join):
Centre for
Genomic BioSamples BioSamples stores and supplies descriptions and NCBI BioSamples
Regulation metadata about biological samples used inresearchand  database
development by academia and industry.
ENA Nucleotide sequence information, covering raw International
sequencing data, contextual data, sequence assembly Nucleotide BioStudies Descriptions of biological studies, links to data from
information and functional and taxonomic annotation. Sequence these studies in other databases, as well as data that do
Database not fit in the structured archives.
Collaboration
EVA The European Variation Archive covers genetic variation dbSNP and dbVAR
IntAct IntAct provides a freely available, open source database  The International data from all species.
system and analysis tools for molecular interaction data. :::l:: : ; 1. EMDB The Electron Microscopy Data Bank is a public

repository for electron microscopy density maps of

Consortium
macromolecular complexes and subcellular structures.

MetabolLights Metabolite structures and their reference spectra as
well as their biological roles, locations and
concentrations, and experimental data from metabolic
experiments.

https://www.elixir-europe.org/platforms/data/elixir-deposition-databases



https://www.elixir-europe.org/platforms/data/elixir-deposition-databases
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N ﬂ% “Long-tail data” repositories ScfnzLab

* Research data that doesn’t fit in structured data repositories
» Data publication - persistent identifiers
* Metadata submission - not tailored to Life Science
— Affects discoverability
— (Less) FAIR
* Sensitive data a potential issue

Figshare - https://figshare.com/
EUDAT - http://eudat.eu/

Data Dryad - http://datadryad.org/
Zenodo - http://www.zenodo.org/

Number of results

< Mote gener{c mote $P€C§Ff“)
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Interoperable & Re-useable

NB:S
Metadata

NATIONAL BIOINFORMATICS
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Human Phenotype Ontology
Summary Casses Properties Notes Mappings Widgets

« Standards
— Controlled vocabularies / :

Ontologies
* Agreed terms for different ==
phenomena =
: -
(G AIC CHRGERS, CHARACIER ENGIONGS, INSTANY MESSAGING, £7C)
M?! RDICULOUS! (Soon:]
WE NEED 7o DEVELOP

STUATON: || o semiaio || siTuATON:

THERE ARE USE COPSES. ey THERE ARE

14 COMPETING \ O ) |5 COMPETING
STANDPRDS. ﬁ STANDPRDS.
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FAIRsharing.org

SciLy%Lab

il

In the life sciences there are >600 content standards

formats tcr molog es guldelines\
Cgp—— - - . —
EEE- g —
] | . v—
N A SN
MAGE-Tab AAQ miame
GCOML CHEBI MIAPA
SRAxmI 08l vO MIRIAM
CML FASTA PATO  ENVO MIX REMARK
MOD MIGEN
GELML SBRML MIQE
TEDDY MIAPE
MITAB XAO BTO ARRIVE CONSORT
ISA-Tab DO PRO DO MIASE MISFISHIE....




N;S FAIRsharing.org SCiLjij%Lab

\NFRASTRUCTURE SWEDEN" (was biosharing.org)

FAlRsharing.org E 33!

e prds. Solaburses. pod

A curated, informative and educational resource on data and metadata standards, across
all disciplines, inter-related to databases and data policies.

a (s
(") Recommendations @\‘_‘) Collections @ Educational

< “Aards andior datab reCOMMM 3 ® st arelart Pamie ¢ T A
Standards and/ior databases recommended Srandards and/or Axtabuies proused by About stardardy, their use in databanes and
k rnal or Tunder data ool - ~d b c )
By journal or Tunder data policies domain, species or organization polcies, and how we can help you

Search Wizard

‘-

Lt s podhe you WO your
res.ta

4 F ik = B 3

699 Standards 974 Databases 97 Policies
%) ™ n
nm s A
’ 10 3



Scil ifel.ab

Can you share all types
of data publicly?

If not, what would be the
reasons?



Personal data




Personal data - Legislation SCiL/iﬁiLab

GDPR - General Data Protection Regulation
(Dataskyddsforordningen) + others

Act concerning the Ethical Review of Research
Involving Humans (Lag om etikprovning av forskning
som avser manniskor)
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2 GDPR Scil ifelab

All kinds of information that is directly or indirectly referable to a
natural person who is alive constitute personal data

To process personal data:

— All processing of personal data must fulfil the fundamental principles defined in
the Regulation, among them are:

* Decide a purpose and stick to it
* Identify the legal basis for data processing before it starts

Have you defined the purpose and legal basis for handling personal
data in your project?



y

3 GDPR - Sensitive data Sci Lab

Special categories (Sensitive data)

— ... racial or ethnic origin, [...] genetic data, [...], data concerning
health ... Art. 9 (1)

— Processing is prohibited unless...
* explicit consent is given Art. 9 (2)a

* processing is necessary for scientific research in accordance with
Article 89(1) based on Union or Member State law which shall be
proportionate to the aim pursued, respect the essence of the right to
data protection and provide for suitable and specific measures to
safeguard the fundamental rights and the interests of the data
subject. Art. 9 (2)j

* Member State specific conditions and limitations possible
for processing of health & genetic data Art. 9 (4)

e Sweden
— Consent?

— Public interest - Ethical review necessary (often includes
consent)



GDPR - Help Scilifelab

- A Data Protection Officer (dataskyddssombud)

GU

Kil

KTH

LiU

The natural person that is responsible for ensuring that the
organization/company adheres to the GDPR

Educate
Audit

Contact point between organization and Data Protection Agency

LU
https://medarbetarportalen.qu.se/projekt- https://personuppaifter.blogg.lu.se
process/aktuella-projekt/dataskyddsforordning sSuU
https://www.su.se/medarbetare/organisation-
https://ki.se/medarbetare/gdpr-pa-karolinska-institutet styrning/juridik/personuppgifter/dataskyddsf%C3%B6r
ordningen
https://intra.kth.se/anstallning/anstallningsvillkor/att- UmU
vara-statligt-an/behandling-av- https://www.aurora.umu.se/regler-och-
person/dataskyddsforordningen-gdpr-1.800623 riktlinjer/juridik/personuppgifter/
uu
https://insidan.liu.se/dataskyddsforordningen/anmalan- https://mp.uu.se/web/info/stod/dataskyddsforordninge

av-personuppgiftsbehandling?l=sv n



https://medarbetarportalen.gu.se/projekt-process/aktuella-projekt/dataskyddsforordning
https://ki.se/medarbetare/gdpr-pa-karolinska-institutet
https://intra.kth.se/anstallning/anstallningsvillkor/att-vara-statligt-an/behandling-av-person/dataskyddsforordningen-gdpr-1.800623
https://insidan.liu.se/dataskyddsforordningen/anmalan-av-personuppgiftsbehandling?l=sv
https://personuppgifter.blogg.lu.se/
https://www.su.se/medarbetare/organisation-styrning/juridik/personuppgifter/dataskyddsf%C3%B6rordningen
https://www.aurora.umu.se/regler-och-riktlinjer/juridik/personuppgifter/
https://mp.uu.se/web/info/stod/dataskyddsforordningen

-

3 What about publishing sensitive data? Scil ifeLab
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“As open as possible, as closed as necessary”
@R curoPEAN

. LI GENOME-PHENOME
 EGA - European Genome-phenome Archive ARCHIVE

— Repository that promotes the distribution and sharing of genetic
and phenotypic data consented for specific approved uses but
not fully open, public distribution.

— All types of sequence and genotype experiments, including case-
control, population, and family studies.

« Data Access Agreement <‘“°"'”‘""‘"
— Defined by the data owner
d Data AcceSS Committee - DAC ARRAY BASED < Ir\‘.m:. fios

— Decided by the data owner

P T




Scil ifel.ab

When should you start
planning for how to
manage you data?
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NB3S Planning & Design SCiLy{gLab

Research
Data
Planning




NB:zS Data Management Plans Scil ifeLab

Will become a standard part of the research funding application process

» Data collection - data types and volumes, analysis code

- Data organization - folder and file structure, and naming

- Data documentation - data and analysis, metadata standards

- Data storage - storage/backup/protection & time lines

- Data policies - conditions/licences for using data & legal/ethical issues
- Data sharing - When and How will What data (and code) be shared

« Roles and responsibilities - who’s responsible for what & is competence
available

- Budget - People & Hardware/Software

EDITORIAL - 13 MARCH 2018

Everyone needs a data-management plan

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

explain why.
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. Consider structuring metadata in the format
needed by the repository already at planning stage
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DMP tools

SCiLy%Lab

DMPonline

'-BMPONLNL Pubic DMPs  Funder requirements  Help W Language ~
Welcome
DMPonine helps you 10 Create, review. and share data Management plans Tat meet rettutonal
and funder requirorments. It is provided by the Digtal Curation Centre (DCC).
Join the growing inernational comemunity that have adopted DMPonine: .
& n
17,622 Users 203 Organisations Remenber emal

e e -

23,083 Plans 89 Countries Sagn 1 weth rmtautoral crecentan (UK ondy)
Some funders mandate the use of DMPOrine, while others poInt 10 1t as a useful option. You can
Wwihout Iogging In, but the 100! provides talored guidance and
exampie answers from the DCC and many research orpansations. Wiy not sign up for an account
and try t out?

%MPOM}-J& WyOmroows  Cwaepis B Aewwcs - Hep

DMP for a ZonMw Project

1. General information 0/ 11)

2. Legisiation and reguiations 0/ 2)

i
|
;
5

3. Findable D/ 4

4. Accessitle D/ 3)

5. intercperable [0/ 4)

6. Reusable 0/ 0)

+

7. Sustainable data storage 0/ 5

ELIXIR Data Stewardship Wizard

Data Stewardship Wizard

Smart Data Management Plans for FAIR Open Science

For serious researchers a'nd data stevards

https://dmponline.dcc.ac.uk/

Design of experiment

Data design and planning

Data Capture/Measurement

Data processing and
curation

Data integration
Data interpretation

aformation and insight

Design of experiment

Before you decide to embark on any new study, & s nowadays good practice to
consider all options to keep the data generation part of your study as limited as
possible. It is not because we can generate massive amounts of data that we always
need to do so. Creating data with public money is bringing with & the responsibility
to treat those data well and (if potentially useful) make them available for re-use by
others.

Is there any pre-existing data?
Are there any data sets available in the world that are relevant to your planned
research?
No
O Yes

Wil you be using any pre-existing data (Including other people's data)?
Will you be referring to any earlier measured data, reference data, or data that
should be mined from existing literature? Your own data as well as data from
others?

No
O Yes

What reference data will you use?

https://dsw.fairdata.solutions/



https://dsw.fairdata.solutions/
https://dmponline.dcc.ac.uk/
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* Project planning
— Metadata
— File formats
— Licensing
— Data Management Plans

« Data analysis

« Data publication and submission
— Support submissions to public repositories
— Metadata
— DOiIs to dataset (if needed)
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Consider doing a Data Management Plan for your project
— How do you ensure that your research output is FAIR?

Plan for submitting "raw data” to public repositories as early as
possible

Organize project metadata from the start
— In ways that makes it easy to submit to public repositories
— Use available standards

Pick a thought-through file and folder structure organization for your
computational analyses

Strive for reproducibility

— Data & Code

Be aware that there are legal aspects to processing human data
Ask for help if you need it!
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NB:3S Source Acknowledgements  Scil .ifcLab

* Research Data Management, EUDAT - http://hdl.handle.net/11304/79db27e2-c12a-
11e5-9bb4-2b0aad496318

* Noble WS (2009) A Quick Guide to Organizing Computational Biology Projects. PLoS
Comput Biol 5(7): €1000424. d0i:10.1371/journal.pcbi.1000424

* Reproducible research

* Reproducible Science Curriculum - https://github.com/Reproducible-Science-
Curriculum/rr-init

* Leif Viremo & Rasmus Agren

* https://bitbucket.org/scilifelab-lts/reproducible research example/src
* https://nbis-reproducible-research.readthedocs.io/en/course 1803
e GDPR

* Datainspektionen - https://www.datainspektionen.se/lagar--
regler/dataskyddsforordningen/

* ...and probably others | have forgotten


http://hdl.handle.net/11304/79db27e2-c12a-11e5-9bb4-2b0aad496318
http://journals.plos.org/ploscompbiol/article?id=info:doi/10.1371/journal.pcbi.1000424
https://github.com/Reproducible-Science-Curriculum/rr-init
https://bitbucket.org/scilifelab-lts/reproducible_research_example/src
https://www.datainspektionen.se/lagar--regler/dataskyddsforordningen/

