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Research Data
Management

The organisation of data
throughout the research project

everyday management of research data
(storage, file naming, preservation)
how will data be preserved and shared
after the project is completed?




Research Data
Management

Prevent data loss
Unfindable files
Can your data be reused by others when you leave?
Recognition for all research outputs
Collaboration
Increases quality of scientific practice
Cost/time efficient




Data Loss - What if?

THE FOUR STAGES OF DATALOSS s "sasis saga™" " PereTion oF moNtis of

HARD-EARNED DATA
STAGE 1: DENIAL

| STAGE 2: ANGER |
| DI> NOT JUST ERASE YOU STUPD PIECE OF 3
ALL MY DATA. | SURELY CRAP! WHERE'S MY
MADE. A BACKUP SOME-

DATALIZ?
(&

STAGE 3: DEPRESSION

STAGE 4: ACCEPTANCE

< I'™M NEVER GOING >
TO GRADUATE...




Data Loss - What if?

- lestyn Shapey

- Sam Giles

@iestyn_shapey ] b i \), @GilesPalaeolab : . ¥
Could the individual who has just stolen Hey #AcademicTwitter, how often do you
my laptop (which contains the PhD | was remember to back up your laptop?

due to submit in 2-3 weeks time) from a
secure office @MFTnhs please return it
immediately! | don't care about the
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19% Everyday @

computer, but my work is irreplaceable 168 ey ek
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Data Loss - What if?

Your laptop/notebooks got
stolen/lost?

Your workplace/lab burnt down?
You lost your USB stick?

Your external drives are damaged?
Your files on Dropbox/Google drive
disappeared?

Original slide by Marta Teperek



Read the small print!

Google services Terms of Use:

When you upload, submit, store, send or receive content to or through our Services, you give Google (and those we
work with) a worldwide license to use, host, store, reproduce, modify, create derivative works (such as those resulting
from translations, adaptations or other changes we make so that your content works better with our Services),
communicate, publish, publicly perform, publicly display and distribute such content. The rights you grant in this
license are for the limited purpose of operating, promoting, and improving our Services, and to develop new ones.
This license continues even if you stop using our Services (for example, for a business listing you have added to

https://www.google.com/intl/en/policies/terms/

kH

Original slide by Marta Tepere
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Findable

Deposit your data in a data repository
with metadata and a persistent
identifier




Findable

Deposit your data in a data repository
with metadata and a persistent
identifier

an online archive that curates research
datasets and provides long-term access

Finalised datasets
~10-15 years



https://datadryad.org/
https://zenodo.org/

Findable

Deposit your data in a data repository
with metadata and a persistent
identifier

Metadata = information about data

Contextual information
Title, author, keywords
When? For what purpose?
Size? Standards?

-> reproducible research




create useful README files

‘ Ornell é AUTHOR_DATASET_ReadmeTemplate.txt

This DATSETNAMEreadme.txt file was generated on [YYYYMMDD] by [Name]

1. Title of Dataset
2. Author Information

Principal Investigator Contact Information
Name:
Institution:
Address:

Em~s1-

https://dataresearch.cornelledu/content/readme
README files template:
https://cornell.app.box.com/v/ReadmeTemplate

Original slide by Marta Teperek



https://data.research.cornell.edu/content/readme
https://cornell.app.box.com/v/ReadmeTemplate

Evaluation of neodymium isotope analysis of
human dental enamel as a provenance indicator
using 101 Q amplifiers (TIMS)

p2 & &, I.C.C. von Holstein 2, .M. Koornneef?, R.). Smeets 2, J.A. Baart & 1, T. Forouzanfar ™ € G.R. Davies

H Show more

https://doi.org{10.1016/j.scijus.2019.02.001 Get rights and content

Under a Creative Commons license

Deposit your data in a data repository
with metadata and a persistent
identifier

A persistent identifier (Pl or PID) is a
long-lasting reference to a file, web page, or
other object



https://orcid.org/

Accessible

Consider what will be shared
Obtain participant consent and
perform risk management
Determine access control




Interoperable

Use open/common format/languages
Consistent vocabulary
Discipline common metadata

standards
FAIRsharing.org
Research Data Alliance metadata directory
Digital Curation Center



https://fairsharing.org/
https://rd-alliance.github.io/metadata-directory/standards/
http://www.dcc.ac.uk/resources/metadata-standards

Reusdable

Apply alicence
Documentation




Reusdable

Apply a licence
Documentation

https://creativecommons.org/licenses/

https://researchdata.4tu.nl/en/use-4turesearch

data/archive-research-data/upload-your-dat
a-in-our-data-archive/licencing/

Licences for data

Public Domain Dedication (CCO)

Attribution (CC BY)

Attribution-NoDerivatives (CC BY-ND)
Attribution-NonCommercial (CC BY-NC)
Attribution-NonCommercial-ShareAlike (CC BY-NC-SA)

Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND)

Licences for software and code

MIT License
Apache Licence 2

GNU General Public Licence 3 (GNU GPLv3)



https://creativecommons.org/licenses/
https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload-your-data-in-our-data-archive/licencing/
https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload-your-data-in-our-data-archive/licencing/
https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload-your-data-in-our-data-archive/licencing/
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https://www.go-fair.org/fair-principles/
https://doi.org/10.5281/zenodo.2667392
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http://dx.doi.org/101083/jcb.20070205310112013

r
about JCB | meet our editors | alerts & feeds | permissions | contact us | subscribe | submi
HOME | CURRENTISSUE | NEWEST ARTICLES | NEWS & REVIEWS | MULTIMEDIA | ARCHIVE

JCB Home > 2013 Archive > 28 October > Mirouse et al. 203 (2): 373 <«
Published October 28, 2013 // JCB vol. 203 no.2 373 ®
The Rockefeller University Press, doi: 10.1083/jcb.20070205310112013r CrossMark

© 2013 Mirouse et al.

LKB1 and AMPK maintain epithelial cell polarity under
energetic stress

Current Issue (3]

Views Vincent Mirouse, Lance L. Swick, Nevzat Kazgan, Daniel St Johnston, and
Retraction to Mirouse et al. 177 Jay E. Brenman
(3): 387

Full Text (HTML|
> sl Vol. 177 No. 3, April 30, 2007. Pages 387-392.

v Top

v References The editors of The Journal of Cell Biology have been notified by Dr. Daniel St Johnston
and Dr. Jay E. Brenman that they and the other authors of the paper referenced above
retract the paper. As a result of this retraction, no data in this paper should be cited in the
Article Usage Statistics scientific literature.

Full Text (PDF)




-DMP

Planning how to manage your data
during the research data life cycle
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Lifecycle
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Data Management Plan

Data

Format
Raw
Processed
Final

Organisation
Strategy

Standards
Personal Data?

Storage
Size

Back up (two
locations)

Costs (during and
after project)

Access

Preservation
Sharing?
Available
Persistent Identifier

Reuse
Licence
Patents
Personal data




Funder requirements

NWO

Data Paragraphs

Data
Management
Plans

More info

N O

/onMw

Data
Management
Plans

Tools
More info

¢€ ZonMw

Europeadn
Commission

H2020, Horizon
Europe

Data
Management
Plan

Policy
More info

Hartstichting

Data Management
Plan

More info

- é Hartstichting

European
Commlssmn



https://www.nwo.nl/en/policies/open+science/data+management
https://www.zonmw.nl/en/research-and-results/fair-data-data-management/
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-data-management/data-management_en.htm
https://www.hartstichting.nl/wetenschappers/open-science/toegankelijkheid-onderzoeksdata/data-delen

Data Organisation B

Consistent
Meaningful to you and your colleagues
Allow you to find files easily

1 1054 ,i‘iviO] 1

0l1

1007:1,011

Image by www.digitalbevaring.dk
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Data Organisation

T 4 T 4 T E

Important Expenment Lab Meeting My talk Paper PhD revised
meeting notes submission
FINAL

In 3 years time would you know what these are?
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Data Organisation

B BB

new.psd newfinal.psd newfinalfinal.psd
PSD ! PSD ’ PSD !
newﬂnalestﬂnal psd newfinalestfinal newfinalestfuckthis Copyright: http://10pm.com/

forsure psd shitfinal psd


http://10pm.com/

Original slide by Marta Teperek

Example-Aq Example:BY|
% B,‘;f,;{f‘e“ts ey Documents library
PhD data2
. 25July
| Documents | . Conferences |
|, Experiments . Downloaded publications
1. Experiments2 | Experimental data
Ji From desktop . Financial documents
i kmpexiant | PhD thesis
i | Presentations
t _l::l[')(s . Protocols
(&) Experiment 1 i
(] Lab meeting FINAL . Reports
@] Meeting notes . Training
(E] My talk
@ Paper submission

@ PhD revised
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1-ProjectManagement

Copyright: http://www.vukovicnikola.info/folder-structure-for-research/



http://www.vukovicnikola.info/folder-structure-for-research/

m Digital_maps &

all

N  Modeling B

-
B

T -
A

E—

o Orig_scripts

B  Modified_scripts

—_—

Name Example
R o imse | Mont_yesr_voe o1 1985 tanie:
Month_year_type_process 01_1989_landsat_orthor
 Proc image [Re— ect
S R —_— Field_points_date of actualization Field_points_11_09_13
ud Field_points
- IRl —— | Month_year_outcome type 01_1989_wateryield
q Sconorio_mops | vear_p 2050_wateryield

Parameter_date of actualization

Rainfall_11_09_2013

Model_script_version

Shetran_script_v2.5

Model_script_modification_trial#

Shetran_script_cloudwat
er_tl

- T

- Output _matrices

_col#_row#_trial#

Rainfall_4_250_t1

Est. pa

e

o Output_graphs

—_—

o OCutput_tests

e

o Research_prop

_col#_row#_trials#

ET_4_250_t1

Graph_x_y_trial#

Scatterplot_rainf_ET_t1

Test_parameter_trial#

Senstest_rainfall_t1

- I

RP_trial# & _revised by RP_t1_revlG
Topic_sub Modelling_wateryields
Topic_i hod Soil inf_infiltrometer

o Method_desc

- iz

Paper code_date & revised by

TMCFvsPas_11_09_2014
_LG

N e |

o Equipment_inv

C _date Eijkelkamp_11_09_2013
Equip: list Equipment_list
dget_date Budget_11_09_2013

s Plan_budget

—_—

o Receipts_dig

n U

Copyright: PhD project in Earth Systems Science, University of Wageningen
http://www.wur.nl/en/Expertise-Services/Data-Management-Support-Hub/Browse-by-Subject/Organising-files-and-foldershtm

Item_rec_date (month_year)

Mercado_rec___01_2014

Item_con_date

Houserent_con_01_2014
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File Naming Conventions

20190527 _HelisAcademy

« Date or date range of experiment: YYYYMMDD

- File type

- Researcher name/initials

« Version number of file

- Don't make file names too long

- Avoid special characters and spaces

* Include a README.txt file to explain the naming convention
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Data Organisation

Reference your samples:
dates in notebooks + supplier's name/code
Add any relevant notes

Original slide by Marta Teperek

A B

Box #1

Name of the sample date in lab book
Fibroblasts protein extract 23/03/2014
Fibroblasts protein extract 05/04/2014
Fibroblast protein extract for mass spec 19/08/2014
Fibroblast RNA extract 20/09/2014
Fibroblast RNA extract 23/09/2014

Anti-actin antibody N/A

Samples left (if multiple samples) Sample size

1 ~40ul
7 ~40ul

4 ~50ul
12 ~10ul

2 ~10ul

18 ~5ul

Notes

Concentration: 0.6mg/ml
Concentration: 0.65mg/ml
Difficulties measuring
concentration
Concentration: 80ng/ul
Concentration: 100ng/ul; excellent
prep

Abcam: ab8227

LOT: GR47300
Concentration: 0.6mg/ml|
Rabbit polyclonal 1gG




Version control

Git
Subversion
Electronic Lab Notebooks

Commits on May 6, 2019

Update _config.yml Verified [ sd7c79c

ﬂ EstherPlomp committed 9 days ago v

Update index.md Verified & 8dof3ce <
a EstherPlomp committed 9 days ago v/

Commits on Apr 17, 2019
Update index.md Verified X | ebss713 124

a EstherPlomp committed 28 days ago v/
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Data Documentation ren b
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Vincent Gaggioli e



Vincent Gaggioli

Lab Notebooks

Documentation of

experiments

- from hypothesis to results

- crucial for reproducibility
and reuse of research

Discipline/Group/Individual
specific




Lab Notebooks

- Not searchable

« Handwritten

“+ * Not reusable

. - No direct link to (digital) data
« Difficult to back-up

decrease reseadrch

. efficiency/
Images ' ' 1lails
e reproducibility O



Electronic Lab

Notebooks

« Searchable

« Readable

« Reusable

- Direct link to (digital) data

More info on ELNs:
https://doi.org/10.5281/zen
0d0.2634449

increase resecarch
efficiency/
:Er:t%g?i/laes, Alastair Dunning re p rOd u Ci bi I ity @

10.5281/zenod0.1204812



Preregistration

Planning your data collection
Open Science Framework

As Predicted

Center for Open Science



https://osf.io/prereg/
https://aspredicted.org/
https://cos.io/rr/

Data Repositories

Findable
Finalised Datasets DO
Snapshot Metadata
Accessible
Long-term Control
preservation
1015 years Interoperable
Metadata
Vocabulary
Open
formats/standards
Reusable

Licence




PANS
Repositories 95;33 O

DRYAD

"o

o Ba

4TU.Centre for Research Data

European Genome-phenome Archive

UniProt ¢
@0

Recommended Repositories gnoture)

TR ta Resource Recommended Repositories (springer nature)
Registry of Research Data Repositories



https://researchdata.4tu.nl/en/
https://datadryad.org/
https://zenodo.org/
https://figshare.com/
https://easy.dans.knaw.nl/ui/home
https://dataverse.nl/
https://www.uniprot.org/
http://pcddb.cryst.bbk.ac.uk/home.php
https://www.nature.com/sdata/policies/repositories
https://www.springernature.com/gp/authors/research-data-policy/repositories/12327124
https://www.re3data.org/
https://www.ebi.ac.uk/ena
http://idr.openmicroscopy.org/about/
https://www.ebi.ac.uk/ega/home

Sharing Platforms

v protocols.io



https://osf.io/
https://www.protocols.io/
https://github.com/

General Data
Protection .......swems
Regulation (GDPR)

Applies to:

any EU researcher who collects
personal data about a citizen of any
country

Any non-EU researcher collecting
personal data on EU citizens
‘personal data’ from living persons

Anonymised or de-identified data is NOT
personal data

Original slide by Veerle Van den Eynden
https://zenodo.org/record/1408108# XGUQKTBK|IU




Generadl Data Origingl o by Veorlo von dontyndon
Protection
Regulation (GDPR)

Grounds for processing personal data

Consent of the data subject

Necessary for the performance of a contract
Legal obligation placed upon controller
Necessary to protect vital interests of the
data subject

Carried out in the public interest or is in the
exercise of official authority

Legitimate interest pursued by controller




Original slide by Yasemin Turkyilmaz-van der Velden

During projects

Collect and store only what is hecessary
Restricted access + encryption

files/folders: VeraCrypt
disks: BitLocker (Windows) / FileVault
(Mac)

Informed consent

also personal data and needs to be
securely stored




Original slide by Yasemin Turkyilmaz-van der Velden

After projects

Fully de-identified data can be published
iINn dn open access repository

Anonymisation vs. pseudonymisation
Open informed consent?

If not it can be published in a restricted
access repository (EASY)



https://easy.dans.knaw.nl/ui/home

ﬁThanks'
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DMPonIme

http://dmponline.dc



Features

Templates of most major funders available
Organization specific templates can be added
Can be shared with other researchers
Guidelines as to how to fill in the DMP is provided
Data Stewards can directly review the DMP (TU Delft)
DMPs are private by default but can be publicly shared
DMP can be downloaded




Making a DMP

Create an account on with your institute credentials,
http://dmponlinedcc.ac.uk/

Provide details of project and select appropriate template

Follow guidelines to fill in the DMP

Choose with whom you would like to share the DMP and
request a review by the Data Steward (TU Delft)



http://dmponline.dcc.ac.uk/
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