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EVENT SERIES „RESEARCH DATA
MANAGEMENT IN AUSTRIA“

The event series „Research Data management in Austria“ is aimed at researchers and/or research 
support staff and serves to promote networking and exchange on the topic of research data 
management, writing a data management plan and similar related topics.

Slides and recordings on the project website: 
forschungsdaten.at/en/fair-data-austria/materials/

https://forschungsdaten.at/en/fair-data-austria/materials/
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AGENDA

10.00 – 10.10 Welcome and introduction Barbara Sánchez

10.10 – 11.00 Let‘s make our data FAIR! Tomasz Miksa

11.00 – 11.30 Questions & Answers Barbara Sánchez
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FORMALITIES

Please turn off your microphone to avoid background noise

Please post your questions in the chat
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LET‘S MAKE OUR DATA FAIR!

Tomasz Miksa – TU Wien
Tomasz Miksa is a senior scientist at the faculty of Informatics and a technical 
coordinator at the Centre for Research Data Management at TU Wien. 

He is an expert in data management and design of research data repositories. 
He also chairs the DMP Common Standards working group at the Research 
Data Alliance that developed a recommendation on machine-actionable Data 
Management Plans. Dr. Miksa is a lecturer in the course Data Stewardship 
which is a specialization within the Data Science curriculum at TU Wien.

@miksa_tomasz

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjwtemCnNTzAhWLKewKHYkPBp8QFnoECAMQAQ&url=https%3A%2F%2Ftwitter.com%2Fmiksa_tomasz&usg=AOvVaw2vLZzQCf2V6ScLfgzXOi8m
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INTRODUCTION
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Hans Rosling and Data Science

• Talk held in 2006
• 15 years later

• Problems exist
• But a lot is changing

https://www.ted.com/talks/hans_rosling_the_best_stats_you_ve_
ever_seen#t-1144167

https://www.ted.com/talks/hans_rosling_the_best_stats_you_ve_ever_seen#t-1144167
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Hans Rosling

• “Because the data is hidden down in the databases. And 
the public is there, and the internet is there, but we have still 
not used it effectively.”

• “There are some web pages like this,(…), but people put 
prices on them, stupid passwords and boring statistics.
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Hans Rosling

• “Some countries accept that their databases can go out on 
the world. But what we really need is, of course, a search 
function, a search function where we can copy the data up 
to a searchable format and get it out in the world.”

• “The publicly funded data is down here. (…) One of the 
crucial points is to make them searchable, and then 
people can use the different design tools to animate it there. 
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FAIR PRINCIPLES
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FAIR Principles (very simplified :))
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FAIR Principles (less simplified :))

https://www.ands.org.au/working-with-data/fairdata/training

https://www.ands.org.au/working-with-data/fairdata/training
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Findable
Accessible
Interoperable
Reusable

FAIR principles

https://www.nature.com/articles/sdata201618

https://www.nature.com/articles/sdata201618
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https://www.go-fair.org/fair-principles/

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

• FAIR principles =/= Algorithmic fairness
• To be FAIR

• To apply/use FAIR principles
• Focus on how data is managed, etc.

• To be fair
• Evade bias
• Focus on design and implementation

https://xkcd.com/2237/

https://xkcd.com/2237/
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Findable – simplified examples

Yes No

Personal websiteData repository
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No

Accessible – simplified examples

Restricted access, 
but a clear way to
request access

Yes
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Interoperable – simplified examples

Yes
• XML following known XSD 

Schema

• MP3 for audio recordings

No
• Custom XML without any 

documentation

• M4P (Apple) for audio 
recordings
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Reusable – simplified examples

Yes No

Trusted source, permission to reuse,
well defined meaning of terms used

Provenance and permissions not clear
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MACHINE-ACTIONABILITY
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Machine actionability

• “the capacity of computational systems to find, access, 
interoperate, and reuse data with none or minimal human 
intervention” https://www.go-fair.org/fair-principles

• “information that is structured in a consistent way so that 
machines, or computers, can be programmed against the 
structure.” https://ddialliance.org/taxonomy/term/198

• Machine-actionability is core to each of the FAIR principles

https://www.go-fair.org/fair-principles
https://ddialliance.org/taxonomy/term/198
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Machine-actionability - example

Machine-actionableNot machine-actionable
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Machine-actionability – example (Linked Open Data)

http://graphite.ecs.soton.ac.uk/browser/?uri=http://5stardata.info/
en/examples/gtd-5/

Values, types, link to forecast

Unit definition 
and link to common definition

http://graphite.ecs.soton.ac.uk/browser/?uri=http://5stardata.info/en/examples/gtd-5/
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Machine-actionability
• The more machine-actionable data is, the better it is!
• FAIR

• To people!
• To machines!

Don’t get misled by this picture!
Machine is missing in this picture!
That’s why it’s simplified and thus limited!
(but still useful) 
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FAIR IN DETAIL
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Findable

• F1. (Meta)data are assigned a globally unique and 
persistent identifier

• F2. Data are described with rich metadata
• F3. Metadata clearly and explicitly include the identifier of 

the data they describe
• F4. (Meta)data are registered or indexed in a searchable 

resource
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Persistent identifiers (F1)

Example
A car has only one VIN (PID), but can have many number plates over its lifetime (URL)

1

0..*
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ORCID assigned to a person
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DOI assigned to a publication
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DOI assigned to code
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DOI assigned to data
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Findable

• F2. Data are described with rich metadata
• F3. Metadata clearly and explicitly include the identifier of 

the data they describe
• F4. (Meta)data are registered or indexed in a searchable 

resource



33https://data.ccca.ac.at

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

https://data.ccca.ac.at/


34https://hdl.handle.net/20.500.11756/70ef62e8

Dataset

Identifier Machine-readable
metadata

F3. Metadata clearly and 
explicitly include the 
identifier of the data they 
describe

https://hdl.handle.net/20.500.11756/70ef62e8
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F2. Data are 
described with 
rich metadata
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F2. Data are described with rich metadata
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Metadata - Chemistry

https://pubchem.ncbi.nlm.nih.gov/compound/19096565

https://pubchem.ncbi.nlm.nih.gov/compound/19096565
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Accesible

• A1. (Meta)data are retrievable by their identifier using a 
standardised communications protocol

• A1.1 The protocol is open, free, and universally implementable
• A1.2 The protocol allows for an authentication and authorisation

procedure, where necessary
• A2. Metadata are accessible, even when the data are no 

longer available
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A1.1 The protocol is open, free, and 
universally implementable
• “Anyone with a computer and an internet connection can 

access at least the metadata”
• HTTP

• Open – specification of the protocol is known to everyone
• Free – no need to pay to “use Internet”

• Proprietary protocols
• evade
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A1.2 protocol allows
for authentication and authorisation
• Protected and private data can be FAIR
• Possible types of access

• Open – everyone has access
• Shared or restricted – only a selected/ invited group of people can 

access
• Closed – only the owner has access
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Accessible - example

https://zenodo.org/search?page=1&size=20&q=  

https://zenodo.org/search?page=1&size=20&q
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Accessible - example
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Accessible (A1) - comments

• FAIR data =/= open data!
• Common  misconception stemming from A1.1 (open protocol)
• FAIR data can be open data, but it has nothing to do with A1

• Access can/should be realized over APIs
• SPARQL endpoints
• HTTP APIs
• Client libraries

• Access is not only “click to download”
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Tombstone pages (A2)

• Metadata is accessible, even when the data is no longer available
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Interoperable

• I1. (Meta)data use a formal, accessible, shared, and broadly 
applicable language for knowledge representation.

• I2. (Meta)data use vocabularies that follow FAIR principles

• I3. (Meta)data include qualified references to other 
(meta)data
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Language for knowledge 
representation (I1)
• “Data that should be readable for machines without the 

need for specialised or ad hoc algorithms, translators, or 
mappings”

• Use:
• Common formats

• RDF, JSON (+schema), 
• CSV (+ good README) 

• Well defined/described data models
• Known representations

• e.g. InChi Key: IDGUHHHQCWSQLU-UHFFFAOYSA-N
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Vocabularies
• Help evade ambiguities
• “My plane lands in London…” – where exactly?

• Controlled vocabularies: IATA and ICAO
https://en.wikipedia.org/wiki/List_of_airports_in_the_United_Kingdom_
and_the_British_Crown_Dependencies

https://en.wikipedia.org/wiki/List_of_airports_in_the_United_Kingdom_and_the_British_Crown_Dependencies
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Vocabularies

• Less time/money spent on data cleaning
• Different languages
• Spelling mistakes
• Abbreviations 
• Capital letters 
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Vocabularies (I2)

https://www.uniprot.org/uniprot/O00559

https://www.uniprot.org/uniprot/O00559
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Vocabularies (I2)
• Each metadata field has its definition
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Vocabularies (I2)
Each metadata value
comes from a controlled 
vocabulary – no free 
form answers.
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Qualified References (I3)
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Reusable

• 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

• R1.2. (Meta)data are associated with detailed provenance
• R1.3. (Meta)data meet domain-relevant community standards
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R1.1. (Meta)data are released with a clear 
and accessible data usage license
• Public repository on GitHub

• May suggest that authors are willing to share code
• No license 

• no possibility for reuse
• can only by viewed (only because terms of use enforce that) 

• Code without a license is like an object in a museum
• You can watch and admire it, but you cannot touch it!
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License (R1.1)
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R1.2 (Meta)data are associated with 
detailed provenance
• Provenance

• Describes origin of data
• Who? What? When? How?

• Supports evaluation and can build trust in data
• ‘Officially, North Korea claims to have identified zero cases of 

COVID-19 inside its territory’ https://www.npr.org/sections/goatsandsoda/2020/02/20/807027901/north-korea-claims-zero-cases-of-
coronavirus-infection-but-experts-are-skeptical?t=1615196582563

provenance

https://www.npr.org/sections/goatsandsoda/2020/02/20/807027901/north-korea-claims-zero-cases-of-coronavirus-infection-but-experts-are-skeptical?t=1615196582563
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R1.3. (Meta)data meet domain-relevant community standards

• Who is the “community” ?
• What is the “standard” ?

• English vs other languages

• Metadata
• Domain independent

• e.g. Dublin Core
• Domain specific

• e.g. EXIF for images

• Sometimes no common standard exist
• Good documentation and README

• There is no universal guideline – it always depends!
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R1.3. (Meta)data meet domain-relevant community standards

• Do Re Mi Fa Sol La Si Do 
• Does not have to be a standard for everyone!
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• Follow standards and domain specific conventions
• Examples

• Sharing COBOL code
• with Data Science students?
• with mainframe operators?

R1.3. (Meta)data meet domain-relevant community standards
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R1.3. (Meta)data meet domain-relevant community standards

• Good documentation supports reuse
• Removes ambiguities (especially where there are no common controlled vocabularies or others standards)

• Example
• Confirmed cases of COVID-19: testing date vs reporting date

https://covid19-dashboard.ages.at/basisinfo_en.html?l=en

https://covid19-dashboard.ages.at/basisinfo_en.html?l=en
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SUMMARY



62

Summary

• There is no silver bullet that makes data FAIR immediately!
• Making data FAIR is a shared process and a joint responsibility

• Infrastructure operators and management
• Provide infrastructure, e.g. PIDs, repositories, etc.

• Research communities
• Define common vocabularies, standards, models, etc.

• Individual researchers
• Use systems and standards, prepare documentation, manage the data

• Machine-actionability of information is essential
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A
Q
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SAVE THE DATE

REPOSITORIES FOR RESEARCH DATA (INVENIO RDM)
https://forschungsdaten.at/en/fair-data-austria/materials/research-data-repositories/

18th November 2021, 10:00-11:30, online

DATA MANAGEMENT PLANS AT TECHNICAL UNIVERSITIES
https://forschungsdaten.at/en/fair-data-austria/materials/data-management-plans-dmps-at-technical-universities/

25th November 2021, 10:00-11:30, online

INTRODUCTION TO GIT
https://forschungsdaten.at/en/fair-data-austria/materials/introduction-to-git/

7th  December 2021, 10:00-11:30, online

https://forschungsdaten.at/en/fair-data-austria/materials/research-data-repositories/
https://forschungsdaten.at/en/fair-data-austria/materials/introduction-to-git/
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THANK YOU FOR YOUR 
PARTICIPATION & ATTENTION!
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