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Introducing the DeiC rational: Why M4M?

Requests from researchers
Continued collaboration with GO FAIR after Data Stewardship course

FAIR strategy:

o Support for academic and professional groups in defining their own implementation of FAIR
principles

Funding opportunity



M4M in the flowchart of a FAIRIfication process

1. Define the FAIRIfication rational

Clarify why FAIRIification and/or open access to the research data is pursued.
Assess FAIRness of data to decide which metrics need improvement.
Prioritise and choose datasets for FAIRIfication.

Define who should have access to your data (domain-specific vs. broader
audience).

Qo oTo

2. Define all data elements and their relations
a. Analyse the content of the data in terms of structure and concepts represented.



M4M in the flowchart of a FAIRIfication process

3. Prepare your metadata

c. Decide on licensing (who can access data how it can be used).
d. Link metadata to datasets.

4. Make decisions about software and hardware

b. Secure operations (service level agreements, costing etc.), preferably also after
the original research grant runs out.



M4M in the flowchart of a FAIRIfication process

a. Implement and test operational databases, including external access, queries
etc.
b. Or, export data to a repository that is well suited for hosting FAIR data.

6. Assess FAIRness of data, considering the objective
a. Re-assess FAIRness of your data.
b. If there is still room for improvement, restart from the top.



GoFAIR & DeiC M4M workshop — Summer 2020

e Rene



Three research case studies - AnakEE

Klaus Steenberg Larsen, Associate Professor

Coordinator of AnaEE Denmark

Department of Geosciences and Natural Resource Management
Section for Forest Nature and Biomass

University of Copenhagen



Example of starting a FAIRification process from scratch
— with limited resources

Klaus Steenberg Larsen
Associate Professor, AnaEE Denmark Coordinator
Department of Geosciences and Natural Resource Management
University of Copenhagen



What is AnaEE Denmark?

AnaEE (Analysis and Experimentation on Ecosystems):
* A pan-European research infrastructure for experimental field-scale research
facilities (anaee.com)

* ERIC (European Research Infrastructure consortium)
in preparation with planned start in 2021

e AnaEE Denmark is both a national Danish research infrastructure and the

Danish contribution to AnaEE international

Financing: 45 mill. DKK
Jan 2018 — Dec 2022
20 mill. DKK from Ministry of Higher
Education and Science
25 mill. DKK from participating universities

* Partners are UCPH, AU, DTU and RUC
» Official start of AnaEE Denmark 1 Jan 2018

)

(International)

10



What is AnaEE Denmark?

AnaEE Denmark Funding will be used for:

Updating platforms with new instrumentation for climate manipulations,
sensors and greenhouse gas measurement technologies

Opening up experimental platforms to outside users — develop common
access policy and procedure for users Platforms

International membership fees

Hosting the AnaEE Technology Centre

Consortium coordination

Common protocols for usage of instruments, technologies and data analysis

...and in-kind resources only for creating FAIR data!

=
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AnaEE Denmark FAIR data strategy

AnaEE Denmark FAIRification started from scratch
* Decentralised data storage — no common database (same at international
level)

* Go for DOIs — resources and repositories are now becoming available at the
Universities, e.g. ERDA at UCPH, LOAR (Royal Library, AU), and DTU Data at
DTU

* Develop standardized metadata descriptions across platforms

. . nere

* Datain several categories: gt
» ”"Easy”: Standard meteorological data from experiments

» ”Difficult”: Measured response data (highly variable)
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Better and more efficient science —
moving from a typical research cycle:

AnaEE DK started
in 2019}

Funder

adapted from DeiC/GOFAIR M4M workshop
2020



... to an improved research cycle:

Funde

r

adapted from DeiC/GOFAIR M4M workshop

2020

Links to other
communities

Data &
metadata

repository

Data standardized +
metadata described

FAIRified

Data reused =
higher
impact!
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... to an improved research cycle:

Goal: Reuse and INCREASE scientific
usage of AnaEE Denmark generated
data by creating FAIR data!

Requirements: generation of standard
data and metadata templates, change
in culture (clarify benefits for
individual researchers)

Funder

adapted from DeiC/GOFAIR M4M workshop
2020

Links to other
communities

Data &
metadata

repository

Data standardized +
metadata described

FAIRified

Data reused =
higher
impact!
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AnaEE Denmark FAIR data projects
— co-funded by DeiC
* Project 1: 10 MM in total in 2019

* Project 2: 5 x 2-3 days workshops in June-October 2020
with DeiC + GOFAIR. No MM, but free workshops

Strategy: Lowest hanging fruits first:
Do what you can - skip what you can’t

- Alot of learning!

- 3 “FAIRified” meteorological datasets

- A FAIRification roadmap for AnakEE Denmark
First machine-readable metadata (work in progress)
FAIRified greenhouse gas exchange data (work in progress)
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The steps we went through (in short):

(A Find a persistent data repository, i.e. ERDA (UCPH) and
LOAR (Royal Library for AU)

( Create templates for data and meta data

(1 Get a PID (in our case DOl — ERDA and Royal Library can
provide)

(1 Create machine-readable metadata (M4M)

Link to data: anaee.dk/access/
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https://anaee.dk/access/

Data repositories and PIDs (access at anaee.dk):
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Data repositories and PIDs (access at anaee.dk):
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Data repositories and PIDs (access at anaee.dk):
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metadata

2 files for download
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More
metadata

23



2 files for
download
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Data file

Metadata (adapted form ICOS)
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Metadata file (metadata on variables — adapted
from 1COS)
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Metadata in data file and metadata file are not M4M!

metadata

All metadata
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Machine-readable metadata: Openly available tools:

BioPortal — a catalogue of ontologies from 1000 different communities

https://bioportal.bioontology.or

0 Deic/Gor
CEDAR: M workshops IR

cedar.metadatacenter.org

CEDAR can help you
map your data to ontologies

= create machine-readable
metadata code —
without doing code!
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https://bioportal.bioontology.org/
http://cedar.metadatacenter.org

FAIR data with machine-readable metadata

Major challenge because
ERDA not optimized for
exposing /sharing
metadata

UCPH now has a pilot to
implement Dataverse

Time will show if we can
use the CEDAR templates
in Dataverse...

LINK/EMBED MACHINE-READABLE
METADATA HERE!
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Final product from DeiC/GOFAIR M4M workshops 2020:
A FAIRification roadmap for AnaEE Denmark

Content:
1.  Strategic Rational for a FAIRification roadmap 9.  Coordinating the AnaEE FAIRification roadmap
2.  Understanding FAIRification - What is FAIR data? 10.  Aiming for community harminization and specialization
3.  Automated Machines Access to FAIR data 11.  Aiming for an Improved Division of Labor
|_4. Upholding the FAIR Principles 12. Roadmap & shorter-term FAIRification Workplans
5. Gradually Increasing the Levels of FAIRness 13.  Roadmap & Technical Breakdown and To-do’s
6. A necessary move from typical research cycle 14.  Local and National Data Stewardship Support
7. ... toimproved research cycle 15. Formulating FAIRification Success Criterions
8.  Reassessing Organization, Technology, Politics, 16.  Summary of AnaEE Denmark FAIRification roadmap

Economy
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Thank you!
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Three research case studies — DTU Wind Energy

Nikola Vasiljevic, Special Consultant for Digitalization
Department of Wind Energy

Technical University of Denmark



> Disclaimer

This presentation contains opinions which not necessarily reflect the DTU Wind Energy
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>DTU Wind Energy — who are we

>  DTU Wind Energy is one of the largest and most well-known university department for wind energy in
the world with 250 employees.
> DTU Wind Energy consists of three divisions (and many sections):
— Wind Energy Systems
—  Wind Energy Materials and Components
—  Wind Turbine Design
>  We deal with: Aerodynamic Design ® Composite Materials ¢ Composite Mechanics and Structures e Fluid
Mechanics ® Wind Turbine Structures ¢ Component Design ® Wind Turbine Loads and Control e
Meteorology ® Remote Sensing ® Resource Assessment Modelling e Test and Measurements e
Integration and Planning e Social impact e ...
>

We cover entire lifecycle of wind power plant
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Physical infrastructures we operate

>

— (Risg test station)

(+ a number of virtual infrastructures)
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https://www.vindenergi.dtu.dk/english/test-centers/hoevsoere_uk
https://www.vindenergi.dtu.dk/english/test-centers/oesterild
https://www.vindenergi.dtu.dk/english/test-centers/research-facilities
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/Material_testing
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/Drivetrain
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/Large-Scale-Facility
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/Poul-la-Cour-Wind-Tunnel
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/The-research-wind-turbine-V52
https://www.vindenergi.dtu.dk/english/Research/Research-Facilities/WindScanner

Interconnected and richly described resources

code

Full chain of custody

Researcher at center

publications

funding

infrastructure

contributors

-

data
annotation

FAIR
dataset

clipart from www.flaticon.com
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http://www.flaticon.com/

~Why?
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How much time we spend analysing data?

Source: Forbes
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https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/#1038e1276f63

What we don’t like to do?

Source: Forbes
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https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/#1038e1276f63

If we don’t spend time handling data at the moment of their
creation, we will ‘waste’ 80% of resources anytime we or
anyone else need to use them (again).

Data engineering/stewardship is not perceived as
‘cool’ activity compering to data analytics, however
it has much more lasting impact then trendy data
analytics methods.
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Our interaction with the FAIR principles

> 2017 EERA JP WIND IRPWind Open Data Initiative (European level)

> 2018 Internal project and FAIR ambassadors (University/Deprtment level)

> 2019 RDA Ambassadorship (‘Individual’ level)

> 2020 Running/participating in M4M workshop, interaction with the RDA (National/International level)
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Our interaction with the FAIR principles

> 2017 EERA JP WIND IRPWind Open Data Initiative (European level)

> 2018 Internal project and FAIR ambassadors (University/Deprtment level)

> 2019 RDA Ambassadorship (‘Individual’ level)
—  Participation in FAIR Data Stewardship training organized by NeiC

> 2020 Running/participating in M4M workshops, interaction with the RDA (National/International level)
—  Developing and demonstrating sheet2rdf and OntoStack
—  Generated controlled vocabulary of 100+ wind energy parameters
—  Training Dutch Covid Program data stewards
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>2017 - dealing with FA of FAIR

>

As part of the IRPWind Open Data initiative Drafted Wind Energy Taxonomies of:
— Topics
— Activities
— External Conditions
— Models

The taxonomies were drafted by employing the expert elicitation (16 international domain experts)

The taxonomies were drafted with the ambition to use them as controlled terminologies to ‘tag’ data
enabling search by means of controlled terms

For the purpose of ‘tagging’ data, thus using controlled terminologies we have drafted Dublin Core Wind
Energy Application Profile, in other words a metadata template for datasets
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https://www.zenodo.org/record/1199489#.XSD6haeQ3RY
https://zenodo.org/record/4013191
https://zenodo.org/record/4013191

Taxonomies

Source: http://data.windenergy.dtu.dk/taxonomy/
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http://data.windenergy.dtu.dk/taxonomy/

Dublin core profile

Source: https://zenodo.org/record/4013191
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https://zenodo.org/record/4013191

Dublin core profile
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2018 — implementing FA of FAIR

> Updated taxonomies with a pull of

> A part of DTU Library pilot project for implementation of , university data publishing platform
>  DTU-data is an instance of figshare

>  Extended FigShare metadata template to take in account our taxonomies
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https://www.zenodo.org/record/1493874
https://data.dtu.dk/
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2020 - tackling machinic | of FAIR / controlled terminologies

>  Switched from JSON to RDF

>  Configured and deployed OntoStack to:

Build and maintain controlled terminologies:
GitLab CI/CD or Github actions executing
sheet2rdf is also used in Dutch Covid Program

Serve terminologies to humans and machines:
Edge routing with traefik in front of Jena Fuseki and SKOSMOS

> OntoStack runs on:

DTU Web Server:
Servers several wind energy related ontologies

DeiC VM:
To start it will be used for Danish M4Ms
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https://github.com/niva83/sheet2rdf
http://data.windenergy.dtu.dk/ontologies/
http://ontology.deic.dk/

2020 - tackling machinic | of FAIR / metadata templates

>  Selected NetCDF data format for sharing / publishing data

> Extending our Dublin Core Application Profie making it machine actionable

> Using DataCite metadata schema (4.3) as a base template for dataset metadata
> Extend template with missing fields that will provide information about:

- (geo)spatio-temporal structure of data

- data quality

- what (and how) produced data

> 90 fields belonging to 20 groups of which, 23 mandatory (5 manual entries),
24 recommended (4 manual entries) and 43 optional (15 manual entries)

>  Created accessible in CEDAR Workbench
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https://github.com/fair-data-collective/generic-dataset-metadata-template

Machinic metadata
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Where are we going with all of this?

Arrows are semi-random, did not want to overthink.
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~Summary

> Everything that has been done so far it has been done with:
—  ‘bottom-up’ guerilla approach (there was no ‘top-down’ initiative)
— largely by 1-2 persons
— mainly done in ‘leisure time’ (no firm funding)

> Solutions which started in wind energy are now used in other domains
...and they were also produced by re-using someone else work

> Sothere is abs no point in “silosing” and building ‘your own’ solutions since ‘your domain’ so special
...grab solutions from front-runners, adapt!, that’s what | did

> If you want to be ‘FAIR’ you can:
—  Start reusing, adapting, building and testing solutions
— Don’t count on (massive) funding to do this work (expect to work for ‘free’)
— Don’t expect that your first solution is going to be perfect
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Three research case studies — Danish Biolmaging

Clara Prats, Associate Professor

Core Facility for Integrated Microscopy
Faculty of Health and Medical Sciences
University of Copenhagen





http://www.eurobioimaging.eu/
http://www.eurobioimaging.eu/




Biolmaging

New imaging technologies are accelerating the life sciences as never before. They also generate a

rapidly increasing amount of data (images), which need to be stored, documented and shared

with the scientific community to comply with the FAIR principles




We need to define guidelines

* For how long does data need to be kept?
* What data needs to be kept to ensure

Expected DBI
Interoperable & Reusable?

data production

in TB: RAW
Metadata

year DBI

2021 7.400

2022 8.140

2023 8.954

2024 9.849

2025 10.834

~45 Petabytes



Danish Biolmaging- image repository

indable
ccessible

nteroperable

eusable




Center for Quantification of Imaging Data from Max IV (QIM)

DTU and DIKU are already building platforms to support 3D imaging analysis
focused on MAX IV generated data, as part of the 3D Imaging Center at DTU
and the ERDA system at Niels Bohr Institute, KU.

Professor at DTU
Anders Bjorholm Dahl

Professor at KU
Jon Sporring



FAIR on the bioimaging perspective — thoughts:
* Data ownership

e Data quality check
* Raw versus processed data — annotated data
* Big-to- Huge data

Centralised versus decentralised

. minimise duplication = storage space

minimise data transfer = time consuming



National & International repository of images

* accessible and safe

* Intelligent image data archival and retrieval

* Quality / integrity of data

Sharing computing solutions

* Image processing and analysis solutions for
bioimaging data quantification and modeling
High performance infrastructure dedicated to
massive computational demands including

interactive and non interactive remote
computing
GPU based computing for deep learning and






The need for local, national and international support functions

Diba Terese Markus, RDM consultant
CLAAUDIA Research Data Services



A\

CLAAUDIA
- a cross-functional team

platforms
&
tools

10X —

AAAAAAAAAAAAAAAAAA



A\

=~ The need for local, national
~ & international support functions

SUPPORT FOR WHOM?

SUPPORTING WHAT?

AAAAAAAAAAAAAAAAAA




A\

M4M support needs

researchers




A\

«

AALBORG UNIVERSITET

https://ardc.edu.au/services/research-vocabularies-australia/



A\

= Support needs when ramping up
~ M4M workshops

data stewards
RDM consultants



A\

Going forward with M4M workshops
- challenges @ local level

FACILITATING
* Mastering the WS format

* Handling differences in
participant skill set levels

* Making it work with BYOD
(Bring Your Own Data)

AAAAAAAAAAAAAAAAAA



Future directions and plans

Goal: Make FAIRIification tools and methods easier available for everyone to
use

Create general tools to use for discipline specific metadata definitions

Scale up process to include more researchers and (potential) data stewards
Possible for non-techies to join, lower barriers

Practical approach, both in terms of time and content of workshops

Easy onboarding to FAIR for machines

Collaborative effort



Plans for future

Condensed M4M to be held for Biolmaging community April 2021

o still experimental, but already including lots of experience
If successful, complete and publish course material and toolbox
If there is interest: Establish training program for workshop facilitators

Continued cooperation with GO FAIR

co-designing the M4M format, integrate with GO FAIR M4M Handbook
learn from GO FAIR’s facilitator training program

cooperation with other active parties, e.g. GO FAIR US

o consider future options for e.g. certification, GO FAIR DK office

Support continued FAIR strategy and implementation plan development

o O O



