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About the Speaker

Samah Jaber BSc, MSc

Areas of Specialties
• IT Governance & Operational Management
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• Process Compliance/Improvement
• Information Architecture.
• FAIRification Process

MSc. in Data Science at TUWIEN

Research Interests:
• Data Stewardship
• Data Management Plan
• FAIR Data
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AGENDA

Why we need FAIR principles?
FAIR principles (big picture)
FAIR principles (details)
How repositories support FAIRness?
How to FAIRify data?
FAIR assessment 
GO FAIR
FAIR Office Austria
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Why we need FAIR Principles?
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Researchers trying to reuse data…

Conversation of two researchers
• Can I see your data?
• It’s on my USB stick
• Can I have it?
• I have in a box and I have moved recently
• Can I have it?
• I forgot to label the boxes…
• (half a year later)
• Thanks, for the USB. However, I cannot read the hexadecimal file on it. How do I open it?
• You need a special program
• What program?
• …

Hanson, Karen; Surkis, Alisa; Yacobucci, Karen: Data 
Sharing and Management Snafu in 3 Short Acts. 
https://doi.org/10.5446/31036
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Data
• The output of any research processing ( e.g: capturing, pre-

processing, transformation, integration, analysis ).

Search
• To process data we need to make them searchable.
• We're producing more and more data all the time, and if we don't 

add structure to that data, we only make it useful for ourselves.

FAIR

• Provide a way to extend the reach of our data. 
• Tend to allow more people to make use of it.
• Enhance your recognition as a researcher. 
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Research Community

• Researchers FAIR data will result in better research output.

• Funders FAIR data will add more value to publicly funded research.

• Publishers FAIR data will improve the review process.

• Universities FAIR data will ensure high research integrity.
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FAIR Principles and Research Lifecycle?

These four principles
should be applied
throughout the
entire data lifecycle,
and they are closely
interconnected to
increase the reuse of
scientific data.
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https://www.nature.com/articles/sdata201618
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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
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FAIR Principles (big picture)
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Findable – simplified examples

• Yes • No

Personal website

Data repository
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Accessible – simplified examples
• Yes • No

Restricted access, but a clear way to
request access 14



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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Metadata

• What is in the picture?

• Where has it been produced?

• Who has produced it?

• What are the ingredients ?

• Production date?

• Valid till?
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FAIR vs Open Data
• FAIR data =/= open data!

Even if the data itself cannot be shared openly, you should create and 
publish a description of your data so that researchers with a relevant 
purpose can request permission to reuse the data.
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FAIR and Machine-actionability

Not machine-actionable

Machine-actionable
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FAIR Principles (details)
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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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Persistent Identifiers (F1)

• Digital Object Identifier (DOI)
• Uniquely identify objects
• DOI assigned once
• Physical location of data can 

change

• ORCID ID
• Unique person ID
• ORCID assigned once
• Person can change affiliations 

(jobs)

10.5281/zenodo.1068223 0000-0002-4929-7875
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ORCID Example
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DOI example – assigned to publication
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DOI example – assigned to code
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DOI example - assigned to data
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PIDs Examples
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https://www.doi.org/
http://identifiers.org/
https://orcid.org/
http://handle.net/logo.html


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

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

Dataset

Identifier

Machine-readable
metadata
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https://data.ccca.ac.at

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

32

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


Accessible
• 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 authorization 
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

• Retrieve data by ‘clicking on a link’, without specialized tools or 
communication methods (http, ftp).

• “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”

• FAIR data ≠ Open data.
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A1.2 protocol allows for authentication and 
authorization

• 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=  
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Accessible - example
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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
• Data to have a standard way to describe itself to whomever (machine or human) 

try to access it without a need for a translator or mappings (common Format: 
JSON, RDF…)
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Vocabularies
• Vocabulary: Computer-readable file that define 

meta(data).
• 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
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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 43

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


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)

• Meaningul links to describe connections
• Dataset X was derived from dataset Y
• Dataset Y was produced using code Z

• Standard relations define by Data Cite
• https://schema.datacite.org/meta/kernel-4.3/

• Use persistent identifiers

https://schema.datacite.org/meta/kernel-4.3/example/datacite-example-workflow-v4.xml 46

https://schema.datacite.org/meta/kernel-4.3/
https://schema.datacite.org/meta/kernel-4.3/example/datacite-example-workflow-v4.xml


Qualified References (I3)

https://researchdata.dl.hpc.tuwien.ac.at/records/tkkfs-11b75

Paper citing this dataset

Code 

Paper describing the method 
to produce this dataset
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Qualified References (I3)

https://github.com/TUW-GEO/Equi7Grid 48
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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

51



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
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R1.2 (Meta)data are associated with detailed 
provenance

• PROV-O: The PROV Ontology
• Machine-actionable way to express 

provenance
• Licenses (level of compliance for repository preservation 

/policy/strategy/action plan)
• To what extend the data is useful for others.
• Rich Metadata that describe the context under which 

the data was generated.
• What usage rights do you attach to your data?
• Provenance means to describe  origin of data (Who? 

What? When? How? )  Ontology

https://www.w3.org/TR/prov-o/
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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

• Does not have to be a standard for 
everyone!

COVID-19 Gs
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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 58
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To summarize FAIR Principles…

• Data can be Findable by adding metadata and a persistent identifier.
• Data can be Accessible by defining who can access data and how, but 

keep in mind that, if you can't publish data openly, you should provide 
access to the metadata, for example through a data repository.

• Data can be Interoperable by using common standards and open data 
formats.

• Data can be Reusable by adding documentation that help others 
understand data and an appropriate data license that determines 
how data can be reused. 
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How repositories support 
FAIRness
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Repositories and FAIRness
Data repositories are key in putting the FAIR principles into practice.

Not only do they enable findability and access, but they also provide persistent 
identifiers, documentation and metadata, thus fostering reusability for humans and 
machines.

• A “form” needs to be filled –metadata by default.
• The form complies with a specific metadata standard. 
• Metadata will then become machine-actionable and searchable in an online resource. 
• A persistent identifier for the data is automatically generated. 
• References to other data or metadata can be included.
• Authentication and authorization procedures are in place.
• Access can be regulated from closed to open.
• The provision of machine-readable licenses enhances the reusability of the data.
• The use of standards and controlled vocabularies is enforced.
• Interfaces for external services like OAI-PMH allow harvesting of metadata for stored 

records. 
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How to FAIRify data?
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FAIRification Process

FAIRification Process - GO FAIR (go-fair.org)
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FAIR Assessment - F-UJI Tool

• F-UJI is a web service to 
programmatically assess 
FAIRness of research data objects 
based on metrics developed by 
the FAIRsFAIRproject.

https://f-uji.net
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Code still under development!
https://www.f-uji.net/index.php
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FAIR Digital Object ( FAIR ecosystem) 

Turning FAIR into reality https://op.europa.eu/s/oM5N
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GO FAIR
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GO FAIR?

• Community that provides 
Practical Guidance to 
support research 
stockholders to 
implement the FAIR data 
Principles.

GO FAIR Framework

• Three-point FAIRification
framework provides
practical guidnance to
stackholders seeking to
go FAIR.

- Metadata for Machines 
workshops (M4M)

- FAIR Implementation 
Profiles (FIP) 

- FAIR Data Point (FDP) 

GO FAIR Implementation 
Network

• Work groups to establish 
specific materials and 
tools as elements of the 
Internet of FAIR data and 
Services (IFDS).
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GO FAIR : How to join?

• You can do so either by joining 
an existing Implementation 
Network or by forming a new 
one.

• The INs are active in three 
activity pillars: GO 
CHANGE, GO TRAIN and GO 
BUILD

• IN Example: Food Systems

https://www.go-fair.org/
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FAIR Office Austria
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• Founding team = Consortium TU Wien, Graz University of 
Technology & University of Vienna

• Mission: We connect stakeholders from research 
communities and service providers. Together, we help to 
advance the FAIR principles.

• Support of researchers at partner institutions
• FAIR in project proposals and DMPs
• FAIR in research processes
• FAIR through optimal use of tools and services
• Support from data stewards 

• Support of service providers
• FAIRisation of repositories 
• Enhancing automation and machine actionability 

• Partner with EOSC Mandated Organization and RDA Austria
• Exchange with national and international initiatives 

• Monitoring of FAIR processes in Austria

• Since June 2021: FAIR Office Austria is GO FAIR National 
Support and Coordination Office

• More information see: https://fair-office.at/?lang=en

FAIR Office Austria
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Q&A
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Contact

This work is licensed under the Creative Commons Attribution 4.0 International License unless otherwise stated.

contact@fair-office.at
samah.jaber@tuwien.ac.at

http://creativecommons.org/licenses/by/4.0
mailto:contact@fair-office.at
mailto:Samah.jaber@tuwien.ac.at


Thank you!

74


	FAIR Principles
	About the Speaker
	AGENDA
	Why we need FAIR Principles?
	Researchers trying to reuse data…
	Foliennummer 6
	Research Community
	FAIR Principles and Research Lifecycle?
	Foliennummer 9
	Foliennummer 10
	FAIR vs fair
	FAIR Principles (big picture)
	Findable – simplified examples
	Accessible – simplified examples
	Interoperable – simplified examples
	Reusable – simplified examples
	Metadata
	�FAIR vs Open Data
	FAIR and Machine-actionability
	FAIR Principles (details)
	Findable
	Persistent identifiers (F1)
	Persistent Identifiers (F1)
	ORCID Example
	DOI example – assigned to publication
	DOI example – assigned to code
	DOI example - assigned to data
	PIDs Examples
	F2. Data are described with rich metadata
	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�
	Accessible
	A1.1 The protocol is open, free, and universally implementable
	A1.2  protocol allows for authentication and authorization
	Accessible - example
	Accessible - example
	Tombstone pages (A2)
	Interoperable
	Language for knowledge representation (I1)
	Vocabularies
	Vocabularies
	Vocabularies (I2)
	Vocabularies (I2)
	Vocabularies (I2)
	Qualified References (I3)
	Qualified References (I3)
	Qualified References (I3)
	Qualified References (I3)
	Reusable
	R1.1. (Meta)data are released with a clear and accessible data usage license
	License (R1.1)
	R1.2 (Meta)data are associated with detailed provenance
	R1.2 (Meta)data are associated with detailed provenance
	R1.3. (Meta)data meet domain-relevant community standards
	R1.3. (Meta)data meet domain-relevant community standards
	R1.3. (Meta)data meet domain-relevant community standards
	To summarize FAIR Principles…
	Foliennummer 60
	Repositories and FAIRness
	Foliennummer 62
	FAIRification Process
	FAIR Assessment - F-UJI Tool
	Foliennummer 65
	FAIR Digital Object ( FAIR ecosystem) 
	GO FAIR
	Foliennummer 68
	GO FAIR : How to join?�
	Foliennummer 70
	Foliennummer 71
	Q&A
	Contact
	Thank you!

