Planning for research data management
- the basics -

Assist. Prof. Dr. Sebastian Dahle
University of Ljubljana
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What is data? (Metadata?)

Simply put: Data is information

The tangible forms this 'material’ may
take are e.g. "facts, observations,
interviews, recordings, measurements,
experiments, simulations, and software;
numerical, descriptive and visual; raw,
cleaned up and processed”

van Berchum & Grootveld (2017)

Sanchez, C.. DATA MINDFULNESS

- Next webinar, Thu, Nov 10t?, 2022
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https://www.ed.ac.uk/sites/default/files/atoms/files/data_mindfulness-making_the_most_of_your_dissertation_handbook_-_v3.pdf

LEVELS OF DATA LITERACY

IN THE ORGANIZATION

DATA ARcHITECT
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DATA GOVERNANCE CHIEF DATA
DATA STEWARD DIRECTOR OFFICER.
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MUST KNP Ly MUST Knou MUSE  KNOW
NHERE TO lOok WHAT DATABASES THE NUMBER TO THE
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Simple approach

Measure

=] Proprietory format

=1 Labbook notes

=] Secure storage
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Analyze

Versioning
File naming
Directory structure

Documentation
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A TIMELINE OF RESEARCHERS
secure Sto rage RECORDING DATA

ERRANTSCIENCE.COM

\WRITING

IT DOWN

SAVING IT ON
A COMPUTER "

> RAID

TAKING PHOTOS WITH
THEIR MOBILE PHONE

A USB drive is lost AND INSTAGRAMMINGsIT

EVERY 29 SECONDS

at the Engineering Library.

> B a Ckup S Save your data. Remember your USB drive.

» Multiple locations
THE FOUR STAGES OF DATALOSS ies™cianes gasa " Pererion o Mot o

| DI NOT JUST ERASE YOU STUPD PIECE OF 2

i/
> 3-2-1rule ot % ks e | | SEARBEMEE

> Automation!
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https://en.wikipedia.org/wiki/RAID
https://youtu.be/S0KZ5iXTkzg

Docu mentatlon https://dataedo.com/

| FINISHED PROVECT EARLY SO [CAN |
DOCUMENT NHAT | DID FOR OTHERS!

S

> Be intuitive.
> Be explicite.

> Rather too much than
too little detail. N\ N
> Link data & metadata. [ & =
SAID N0 ONE EVER
Also think about: B pataedo Poh@Dafneds

> File naming
» Directory structure

Good documentation saves time and resources!
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Data formats
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= Limited use of proprietory formats e —

www.wallstreetmojo.com

Source: CSV vs Excel (wallstreetmojo.com)

= Lossy vs. uncompressed formats

proprietary

CZi + readme
‘ / JIxt

Image
data

filename.type +iff

See also:
https://www.openaire.eu/data-formats-preservation-guide
https://www.howtofair.dk/how-to-fair/file-formats/
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https://www.openaire.eu/data-formats-preservation-guide
https://www.howtofair.dk/how-to-fair/file-formats/
https://www.wallstreetmojo.com/csv-vs-excel/

Versioning ™ E -

+ Keeping a backlog of changes
* Avoid tags such as ,,final*

Most common:
» Date tags (e.g. YYYY-MM-DD)

e Semantic versioning FIAL _rev.6. COMMENTS. dec FIHEI:*:_.'ET ééfﬁ‘é’g?ﬂfﬁ'
4.2.1
MAJOR Minor patch :

FINAL_rev.18.commente?.  EINAL_rev.22 commentstd.
corveclions?. MORE. 30 det.  ;orrartions (0. @S LWUYDID
ICOMETOGRADSCHOOL P77 . dot
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Archiving (& deletion) SR S

Check your:
» Institutional policy
» Funder*s policy

SLoWLY Mo, OUR 2003 WEBSITE (oGS
MAY BE SOMEWHERE OVER HERE.,.

Important considerations:
» What data is worth archiving?
» Which data is required to be archived?
» For how long does the data need to be archived?
» many EU funders require min. 10 years
» many repositories guarantee min. 20 years

B Dataedo ok @Pbateed?
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Publishing data & Open data

“+ Reproducibility crisis

 Data mining & Al @Nﬁﬁ@

v+ Unintended reuse

E Dataedo P ol Datnods
3 ® ®
<+ Accountability
Use Link your
5 Star Open URLS to 9ata. to
. Data Model —— ;’Z}Zrto
things so
. . ...In n_otn- can point context
_ proprietary t
> RepOSltOI'y SB]ECthn Make Make it open :tu);?ur | Yo s e s se |
data available format e.g. AT
s e available as CSV K
> LlcenS].ng on structured
internet data, e.g. | Y
» Persistent ID — . )
licence Batfia

> FAIRness , 'm— 595
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Intellectual Property Rights - Licenses
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PUBLIC DOMAIN

®

cc BY

@©)  ccBYsA
()  ccBY-ND
MD®  ccBYNC

M) ® © ccBY-NCSA
1) ® (& ccBY-NCND

You have to attribute
the original work

You can redistribute
(copy, publish, display,
communicate, etc.)

The Creative Commons licences explained.
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ATTRIBUTION COMMERCIAL
REQUIRED USE

CHANGE
LICENSE

COPY
& PUBLISH

MODIFY
& ADAPT

You can use the work
commercially

You can choose license
type for your adaptations
of the work.

You can modify and
adapt the original work




Persistent Identifiers (PIDs)

A persistent identifier is a

long-lasting reference to a digital resource.

Examples:

Permalinks
* DOI system (ISO 26324)

ORCID
ISBN
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FAIR data
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https://www.go-fair.org/fair-principles/

! FAIR data ¥ Open Data ¥ machine-readable data

Thu, Nov 10t 2022 = next EUTOPIA webinar
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https://www.go-fair.org/fair-principles/

Examples of sensitive data:

>
>
>
>

DPR & sensitive data

Personal data

Biometric data
Genetic data
Health-related data

Special care is needed to ensure

Al

Explicit consent for purpose is obtained
Data is anonymized / pseudonymized
Storage periods and safeguards

ways confer with Data Protection Officer!
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COSts CJo OpenAlRE

What will it cost to manage

and share my data?
@ What to cost In?

> Data collection

> Documentation

> Digitisation Data wrangling
Storage Storage Description and Documentation
Licensing and Security Metadata generation

Sharing and Re-use Formatting and Cleaning

Archiving Consent and Anonymisation

> Access & security
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A Data Management Plan (DMP) can help to identify
activities and potential costs at the outset ouf your project.
Identifying RDM costs before you begin the project ensures

®
> Pres ervatlon that you will be able to request adequate funds to support

good data management and enable data sharing.

> Availability & reuse
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https://doi.org/10.5281/zenodo.4548344

Research data lifecycle

Open Data
Access Management

Offboarding Plans Onboarding

Checklist Checklist

Documentation

Reproducibility & Metadata

Active & Data Use
Short-term ' Agreements

et ACCESS PLAN &
& REUSE DESIGN

Pre-prints & y File Naming
Publishing i —— Conventions

~4
N

Scholarly Directory

Products y STORE & MANAGE " Structure
.~ SHARE& | | COLLECT
* DISSEMINATE | e | &CREATE

Data Security

Storage Options Version

Control

Data e README
Repositories Files

EVALUATE ANALYZE &
Archives & ARCHIVE COLLABORATE Electronic

& Records Lab
Management Notebooks

Analysis
Ready
Datasets

Intellectual
Property

Data Image

Retention : Management
Data Collaborative

Destruction Tools &
Software

Source: https://datamanagement.nms.harvard.edu/plan-design/biomedical-data-lifecycle
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Data Management Plans

> Help to set up efficient practices

> Avoid double work and data loss

> Allow to estimate efforts and costs

> Help revise dated practices
or adapt to new circumstances

» Required by many funders & in some PhD programs
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Tools for Data Management Planning

xpand all | collapse ai omsweed

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

choices and do not necessarily suggest any specific technology, standard or implementation-solution.

2.1 Making data findable, including provisions for metadata:

* QOutline the discoverability of data (metadata provision)

* Outline the identifiability of data and refer to standard identification
mechanism. Do you make use of persistent and unique identifiers such as
Digital Object Identifiers?

* Outline naming conventions used

¢ Outline the approach towards search keyword

* Qutline the approach for clear versioning

* Specify standards for metadata creation (if any). If there are no standards in
your discipline describe what metadata will be created and how
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associated tools.

https://argos.openaire.eu/splash/

oy e =

om My Datasets DMP For Grant : Demonstration and implementation of an integrated
- process for the Plasma-Enhanced Chemical Solution Deposition of PMMA-

multicomponent coatings on wood and wood-based substrates

Public DMPs

'm

Owner Public 2 v Edited : 21 August 2020 FINALIZED

00

https://dmponline.be/

Demonstration and implementation of an integrated process for the Plasma-
Enhanced Chemical Solution Deposition of PMMA-multicomponent coatings

https://dmptool.org/ e

Public Dataset Desc.

Sebastian Dahle,Jure Zigon,Marko Petri¢

About Terms Of Service
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The Research Data Alliance provides a
Metadata Standards Directory that can be
searched for discipline-specific standards and

@ DEPOSIT
@ EXPORT

In general terms, your research data should be 'FAIR' that is findable, accessible, interoperable and re-usable. These principles precede implementation

START NEW VERSION

Sebastian Dahle (you)
@+ nvi
-t Invite


https://dmponline.dcc.ac.uk/
https://argos.openaire.eu/splash/
https://dmponline.be/
https://dmptool.org/

Repositories

re3data.org

REGISTRY OF RESEARCH DATA REPOSITORIES

https:// www.regdata.org/ =

https://zenodo.org/ ool - IS ——

http S° Mgithub.com [ D) RefEr SliEny GriSmey B | @ (G

GitHub
How people build software.
A 12,6k followers @ San Francisco, CA {:3 https://qithub.com/about nj::‘-..l’e|-ified:]

(M) Overview EJ Repositories 439 B Projects 1 @ Packages A People 269 Q Sponsoring 7
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https://www.re3data.org/
https://zenodo.org/
https://github.com/

Some more training resources

CESSDA training: ) essdo
https://www.cessda.eu/DMGuide

OPEN
https://opensciencemooc.eu/ SCIENCE
MOOC

FREE | OPEN | LEARNING

Science Europe

https://scienceeurope.org/our-priorities/research-

data/research-data-management/ 228\
SCIENCE >

EUROPE

l::::&l:m . drrry ®
nn
University of Ljubljana :
- BY

Facult



https://www.cessda.eu/DMGuide
https://opensciencemooc.eu/
https://scienceeurope.org/our-priorities/research-data/research-data-management/

Electronic Lab Notebooks

Potential to simplify
processes from protocols
to documentation and
publication.

© University Basl / Biozentrum
https://www.biozentrum.unibas.ch/research-it-tools-and-services-eln-electronic-lab-notebooks
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= BEAST A e
- e SampleQueuer Omero
ELNwiki o = i
Geneious PyRAT ~ LabKey open
Information about * Track samples and * Store and annotate large
experiments materials datasets
Who did what when and * Track provenance * Provide programmatic
why? * Traceability of processes access
* What was the outcome? * Procedures and workflows ¢ Make datasets searchable
Protocols * Automation is relevant * Analysis and visualization
Descriptions * Strains may be built-in
Gel pictures, ... * \Vectors, .. * Microscopy images

Sequencing data, ...

How to gick an electronic laboratory notebook?

https://

| University of Liubljana

01.0rg/10.1038/d41586-018-05895-3
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https://doi.org/10.1038/d41586-018-05895-3
https://www.biozentrum.unibas.ch/research-it-tools-and-services-eln-electronic-lab-notebooks
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] Data stewards (?)
J Data protect
d Ask your local Ii

Where to turn with specific questions?




