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Agenda
13:00-13.10 (10 minutes)	      Welcome (Erik) 
13:10-13:30 (20 minutes) 	      Breakout - group sticky notes according to FAIR Principles 
13:30-13:40 (10 minutes) 	      Report and discuss 
13:40-14:00 (20 minutes)	      Definitions: FAIR practice vs FAIR policy (Barbara) 
14:00-14:30 (30 minutes) 	      Explore repositories of FAIR practices 
14:30-14:40 (10 minutes) 	      Report and discuss 
14:40-14:55 (15 minutes)	      Break 
14:55-15:10 (15 minutes)	      FAIR data visiting, FAIR data train (Erik) 
15:10-15:30 (20 minutes)	      FAIR Hourglass (Erik) 
15:30-15:45 (15 minutes)	      Discussion  
15:45-16:10 (25 minutes)        FAIR and AI (Erik) 
16:10-16:20 (10 minutes)	      Break  
16:20-16:50 (35 minutes)	      How can AI help in the FAIRification (discussion using FigJam) 
16:50-17:00 (10 minutes) 	      Wrap up & Homework 
17:00	 	 	                              	 Adjourn  
 

Common Notes: https://bit.ly/FA-5-T-1_ITINERIS 
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Breakout 
group sticky notes according to the  

FAIR Principles 13:10-13:40 
(4 groups)
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Definitions:  
FAIR practice vs FAIR policy

13:40-14:00 
(Barbara)
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Breakout 
Explore repositories of FAIR practices

14:00-14:40 
(3 groups)
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Break

Resume 15:30 CET
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Conventional Data Sharing, 
FAIR data visiting                 
& FAIR data trains

14:55-15:10 
(Erik)
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A1.2: the protocol allows for authentication & 
authorization procedure where necessary

• FAIR is not equal to ‘Open’ or ‘Free’ 
• Data are often Open (OA articles) but not FAIR 
• Some data can never be Open, yet be perfectly FAIR
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A1.2: the protocol allows for authentication & 
authorization procedure where necessary

https://www.gofair.foundation/openness
As open as possible, as restricted as necessary 

4 December



A1.2: the protocol allows for authentication & 
authorization procedure where necessary

Reasons for restricting access to data:   
• Personal privacy / confidentiality  
• Institutional (hospital) or regional (GDPR) regulations 
• Proprietary information (business considerations) 
• Security 
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• Patient gets thyroid cancer - thyroid is removed. 
• 2 years later patient develops COPD (Chronic Obstructive Pulmonary Disease).  
• Question:  is there a causal link between removal of thyroid and COPD ?  
• Patient consults doctors —>  “no connection” 
• Patient consults PubMed —> “no connection”  
• Medical Odyssey begins:  

- 2 years + 50TB of data 
- patient gathers personal medical records  
- patient reads literature  

• Finding: 3 proteins linking TC and COPD (CLCX12 down regulated in COPD) 
• Hypothesis: Perhaps if CLCX12 levels can be stabilized, COPD may be prevented ?

Dirk-Jan van der Pol (circa 2017)

True patient story… 
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• v/d Pol consults HealthTap:   
• $99 to get opinion of physician 
• 5 physicians say “no connection” 
• Another physician says “no connection, but I am wondering why you ask that 

question, may I call you”?  
• Patient says “yes… for $99”  ;-)

Dirk-Jan van der Pol (circa 2017)

True patient story… 

108,000 top doctors
available immediately to 
help you live a healthier, 
happier, longer life
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• v/d Pol consults Euretos:   
• Finds 5 proteins  
• 2 minutes

Dirk-Jan van der Pol (circa 2017)

True patient story… 

200+ integrated 
biomedical 
data resources
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Dirk-Jan van der Pol (circa 2017)

True patient story… 

•6 billion answers and questions
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Dirk-Jan van der Pol (circa 2017)

True patient story… 

•6 billion answers and questions
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Many patient stories… 
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Personal Health Train

Hi Erik, 
  
The story of the start of the PHT is that we were working in Maastricht on 
the concept of distributed learning (bringing research to the data instead of 
vice versa) …  
  
In one sentence: The PHT started over a beer as a joint idea of Maastricht 
and Leiden as a combination of distributed learning (trains, track, 
Maastricht) and FAIR data (stations, Leiden). 

Lesson to be learned: Presenting your work at different venues and 
discussions over beer lead to increased serendipity in science. 
   
Andre Dekker

• Distributed Learning  
• Edge Computing  
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FAIR Data Stations 
have FAIR metadata 
that specify conditions 
for data access and 
reuse.



FAIR Data Stations 
have FAIR metadata 
that specify conditions 
for data access and 
reuse.

FAIR DATA Trains 
accesses data under well 

defined conditions. 
Analysis happens locally. 



Personal Health Train: Implementations
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Personal Health Train: Implementations
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Personal Health Train: Implementations

https://healthcare-in-europe.com/en/news/ai-with-swarm-intelligence-to-analyse-medical-data.html
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Farm Data Train

4 December



FAIR Data Train & FAIR Data Visting 

Data Visitation:  
• data stay local (are not copied) 
• analysis happens locally  
• data access is known  

An alternative to “data centers” and “cloud” envrinoments 
https://registry.ern-euro-nmd.eu/the-way-forward-is-not-data-sharing-but-data-visiting/

Data Sharing:  
• copy and transport data 
• analysis happens elsewhere  
• data is out of your control 
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FAIR Data Train & FAIR Data Visting 

Today was another great networking meeting @LIFES 
with over 40 people joining in Leiden and online. We 
discussed what is needed to make distributed data & 
learning systems interoperable and decided on jointly 
developing specifications and testing them on existing 
implementations of LIFES members. Great to see such 
enthusiasm and commitment in the LIFES network! 

Special thanks to the presenters: Luiz Olavo Bonino da 
Silva Santos, Hans Niendieker, Jildau Bouwman, 
Dyonne Van der Leer - de Mari and Joachim Schultze.
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https://www.linkedin.com/in/ACoAAADcWHMBLwB8MLhNpOY9ht0EoaTUdSaZMto
https://www.linkedin.com/in/ACoAAADcWHMBLwB8MLhNpOY9ht0EoaTUdSaZMto
https://www.linkedin.com/in/ACoAAAHUcDMB5DqXqeO2qW8zPn-gIRR70o0Xuag
https://www.linkedin.com/in/ACoAAAQjlMgBzIucTw-JL1TfjVQoHHR_qKTBppk
https://www.linkedin.com/in/ACoAAAHcNxUBT0MN2tnW1JLUnqWPJxKQOc1-kP0
https://www.linkedin.com/in/ACoAABN7-jMBPvAf0dEk0ZNn5oGO01V9Ja00-sk


FAIR Hourglass
15:10-15:30 
(Erik)
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https://doi.org/10.23728/B2SHARE.4E8AC36C0DD343DA81FD9E83E72805A0 

Generalization

Prototypes & 
over-specificed solutions

Influential early movers 
(Investments)
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Interoperation of 
computer networks - an 
“internet”

1995 - private sector provided 
the critical mass

TCP/IP

https://doi.org/10.23728/B2SHARE.4E8AC36C0DD343DA81FD9E83E72805A0 

4 December



Implementation

Application

Attractor

Hourglass Architecture of the Internet
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Implementation

Application

Attractor

Hourglass Architecture of the Internet

A recipe for convergence  
• Minimal standard 
• Voluntary participation  
• Critical mass of users 
• Rough consensus, running code  
• 2 implementations of a spec
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Generalization

Prototypes & 
over-specificed solutions

Influential early movers 
(Investments)

Hourglass Architecture of the Data-Internet?
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Hourglass Architecture of the Data-Internet?
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Hourglass Architecture of the Data-Internet?

4 December



Hourglass Architecture of the Data-Internet?
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Hourglass Architecture of the Data-Internet?
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Hourglass Architecture of the Data-Internet?
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Hourglass Architecture of the Data-Internet?

https://vimeo.com/879788085https://content.iospress.com/articles/fair-connect/fc221514 
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Discussion 15:30-15:45 
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FAIR for AI 
AI for FAIR

15:45-16:10 
(Erik)
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Trending: AI (especailly LLMs) 

FAIR

LLM
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Trending: AI (especailly LLMs) 

ChatGPT + Noteable (Jupyter) = Mind-blowing! 
https://www.youtube.com/watch?v=otk2AA6hGgU

I asked ChatGPT to do Exploratory Data Analysis with Visualizations 
https://www.youtube.com/watch?v=787VOGoqBzk
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https://www.youtube.com/watch?v=otk2AA6hGgU
https://www.youtube.com/watch?v=787VOGoqBzk


Trending: AI (especailly LLMs) 

https://theconversation.com/a-new-ai-
scientist-can-write-science-papers-
without-any-human-input-heres-why-
thats-a-problem-237029
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Trending: AI (especailly LLMs) 
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Trending: AI (especailly LLMs) 

Thanks: Rado Vleugel 

• This nanopublication contains a declaration that the entity 
SeaDataNet-CDI is currently using the technology HTTP with no 
additional considerations, for the period January 1, 2022 to 
December 31, 2022. 

• The declaration refers to the FAIR self-assessment questionnaire, 
specifically question A1.1-D. 

• The assertion was created by the ORCID https://orcid.org/
0000-0001-9214-3217. 

• The full nanopublication was created on April 25, 2023 by the FIP 
Wizard at https://fip-wizard.ds-wizard.org. 

• It is licensed under CC0 public domain dedication. 
• The nanopublication was derived from the FIP Wizard session with 

id 95145c3b-6d96-444f-a99f-fc5acabb6d38. 
In summary, this nanopublication records the declaration that 
SeaDataNet-CDI uses HTTP technology for the year 2022, linking this to 
the FAIR self-assessment.

OpenAI

4 December

https://orcid.org/0000-0001-9214-3217
https://orcid.org/0000-0001-9214-3217
https://fip-wizard.ds-wizard.org/


The original idea behind FAIR 

…the FAIR Principles 
put specific emphasis 
on enhancing the 
ability of machines 
to automatically find 
and use the data, in 
addition to 
supporting its reuse 
by individuals. 

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

Computability  
• FAIR data use knowledge representation languages and controlled 

vocabularies that reduce/eliminate ambiguity. 

Trustworthiness 
• FAIR data have (rich) provenance which provides evidence for the 

source of data. Provenance can include uncertainties and error 
estimation. Trust also requires large amounts of metadata. 

Equitabilty  
• FAIR data make explicit the conditions for reuse. Equitabilty can 

be technologically ensured, when data and metadata are FAIR  
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The original idea behind FAIR 

Hypothetical search application on FAIR data.  
Mark Wilkinson, CBGP-UPM/INIA, Madrid 
2017

FAIR
Find me all known low molecular weight 
inhibitors of the Human p65 Protein.  
Separate the list based on those that 
were found in curated databases, from 
those that were found in self-deposited 
data archives.  Keep track of the license 
and citation information for each one.  If 
data is relevant, but not public, please 
provide the contact information for the 
person I need so I can request the data.

Mark had imagined agents that would 
keep track of their journey and the 
metadata associated with each 
successful data discovery (a problem 
currently under investagation in an EOSC 
task force co-chaired by Mark). 

What should be returned:  
• Lists of URLs pointing to inhibitors  
• Reuse information. 
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The original idea behind FAIR? 

2017 2020
4 December



LLMs

1. The Web: websites, articles, blogs, forums 
2. Books: e.g., Project Gutenberg 
3. Academic Papers: e.g., arXiv, PubMed 
4. Reference Works: e.g, WikiPedia  
5. Code Repositories: e.g., GitHub 
6. Social Media: e.g., Reddit and social media platforms 
7. News Articles 
8. Government and Legal Texts: Laws, regulations, court rulings, governmental reports 

https://commoncrawl.org/blog/host--and-domain-level-web-graphs-july-august-and-september-2024 https://miro.medium.com/v2/resize:fit:1400/format:webp/1*B7Npyd_WSEWSiJeQt4WrZA.jpeg

Existing data input to train/validate AI New data output from AI

Content generated using OpenAI's ChatGPT-4

ChatGPT-4 
1.76 trillion parameters 

$100M

AI

LLMs can output in both huaman- & machine-actionable formats  
1. Text 
2. Knowledge graphs  
3. Code  
4. Images 
5. Audio / Video  
6. …
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LLMs

ChatGPT resolves ambiguity:  
• p65 - RelA, NF-κB  
• Inhibit - target, modulate 

ChatGPT follows a complex, 
natural language command. 

Reality check:  
It seems that Chat is good at 
identifying potential data sources, 
but isn't going much further than 
that... APIs will still be pretty opaque 
to an LLM!  Data needs to be well-
modeled and linked. 

Finding known low molecular weight inhibitors of the Human p65 protein (also known as RelA, part of the NF-κB complex) can be sourced 
from curated databases and self-deposited data archives. 

### Curated Databases: 
1. **ChEMBL**: A well-established database of bioactive molecules, ChEMBL includes several small molecule inhibitors targeting p65/
RelA. These molecules are indexed based on their interaction data, activity, and relevance in drug discovery. You can access and download 
compound data under an open license from the ChEMBL site (EMBL-EBI). 

2. **PubChem**: This public resource houses chemical compounds, including those with inhibitory action on p65. Detailed molecular 
properties, including structure and bioactivity, are available. Licensing for data is open for academic use. 

3. **SMMDB**: The SMMDB (Small Molecule Modulator Database) contains detailed information on small molecules modulating targets 
like p65 in neurological and other diseases. It is a manually curated resource, providing PubMed links and compound details, including 
molecular weight, 3D structures, and inhibition data【15†source】【18†source】. 

### Self-deposited Data Archives: 
1. **ZINC Database**: This includes user-submitted and curated molecules, many of which target NF-κB, including p65. Researchers can 
deposit their findings here, making it a mixture of community-contributed data. Usage of the database is open, but some entries may 
require contacting the depositor for further licensing details. 

2. **IPAD-DB**: Although primarily focused on Alzheimer’s disease, the IPAD-DB contains data on molecules that modulate related 
inflammatory pathways, including NF-κB. Licensing details vary, but access is generally open【17†source】. 

### Citation and License Information: 
- Most curated databases like **ChEMBL** and **PubChem** offer open access with clear academic use licenses. **SMMDB** is similarly 
freely accessible for non-commercial research, while data in **ZINC** may have different licensing based on individual submissions. 
   
- For direct inquiries or requesting non-public data, each database typically provides the depositor's contact, especially in **ZINC** and 
**IPAD-DB**, where self-deposited entries may have restricted access.  

For the most comprehensive set of inhibitors targeting p65, I recommend starting with **ChEMBL** and **PubChem** for licensed, peer-
reviewed data, and exploring **ZINC** or **IPAD-DB** for community-deposited resources.

Question 1: ChatGPT-4 answers Mark Wilkinson’s query from 2017…
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LLMs
Question 2: Is ChatGPT-4 FAIR?

I dialogued with ChatGPT-4 to 
assess the FAIRness of the tool, 
much as we do with many other 
resources in GO FAIR. 

Note: in this capacity, ChatGPT-4 
is both a resource to be 
evaluated, as well as an 
automated FAIR assemsment 
tool. 
Reality check:  
The answer for F1 fails the relevance 
test fairly quickly. A lot of detail but 
not answering your question. F2 
tends to do the same thing, listing 
criteria but not always responding to 
them, instead just defining them.

These resutls lay the ground 
work for the FAIRification of 
the tool itself. For example:  
• I asked also for JSON-LD 

regarding metadata (and 
got it without hesitation).  

• Can we can use this 
docuemnt to build a FIP for 
ChatGPT-4?  

• Can we ask ChatGPT-4 to 
FAIRify itself?  

• Can we ask ChatGPT-4 to 
FAIRify itself, aligned with 
a given FIP?  

• With all FIPs?  

https://docs.google.com/document/d/163LxY5Ig6s2U0EOF2U2Pg8oivXDiVneUjZ97tXm-NCc/edit?usp=sharing
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LLMs
Might we conclude that AI has solved (or obviated the need for) FAIR? 

• In the web of 1.76 trillion parameters, does ChatGPT-4 
contain, if only implicitly, all the information required to 
orchestrate FAIR operations on arbitrary data?  

• Given the vast training and validation data sets used to create 
AI, has the need for explicitly making FAIR data been 
obviated?  

• If the machine is acting (reliably) on data, is the data by 
definition machine-actionable?  

• Do we invest in making data more FAIR, or do we invest in 
making machines more intelligent (more discerning).  

• Who better to make data machine-actionable than a 
machine? 
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LLMs
Might we conclude that AI has solved (or obviated the need for) FAIR? 

Key Considerations: 

• Filtering: The data collected from these sources are heavily filtered to 
remove noise, low-quality text, and duplicates.  

• Bias and Ethical Concerns: Training on public data can introduce biases 
present in the original content (e.g., social biases, regional biases), which 
is why researchers try to apply techniques to mitigate these issues.  

• Copyrighted Material: While efforts are made to use publicly available 
content, there are ongoing debates and concerns about training on data 
that may come from copyrighted works, especially when it is scraped 
without explicit permission. 

Content generated using OpenAI's ChatGPT-4
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LLMs
Might we conclude that AI has solved (or obviated the need for) FAIR? 

Key Considerations: 

• Filtering: The data collected from these sources are heavily filtered to 
remove noise, low-quality text, and duplicates.  

• Bias and Ethical Concerns: Training on public data can introduce biases 
present in the original content (e.g., social biases, regional biases), which 
is why researchers try to apply techniques to mitigate these issues.  

• Copyrighted Material: While efforts are made to use publicly available 
content, there are ongoing debates and concerns about training on data 
that may come from copyrighted works, especially when it is scraped 
without explicit permission. 

Content generated using OpenAI's ChatGPT-4

Computability  

Trustworthiness 

Equitabilty  
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Legacy 
Data

FAIR for AI for FAIR

AI
AI issues: Noise, Bias, Copyright 
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Legacy 
Data

FAIR for AI for FAIR

FAIR 
Data

•  Less noise 
•  More Trust 
•  More Equitably 

Enhance FAIR 
AI

FAIRification
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Legacy 
Data

FAIR for AI for FAIR

FAIR 
Data

•  Less noise 
•  More Trust 
•  More Equitably 

Enhance FAIR 
AI

Orchestration of FAIR data:  
AI does F, A, I, and R 

FAIRification

4 December



Legacy 
Data

FAIR for AI for FAIR

FAIR 
Data

•  Less noise 
•  More Trust 
•  More Equitably 

Enhance FAIR 
AI

Orchestration of FAIR data:  
AI does F, A, I, and R 

Outputs data 
in FAIR formats

FAIRification

4 December



Legacy 
Data

FAIR for AI for FAIR

FAIR 
Data

•  Less noise 
•  More Trust 
•  More Equitably 

Enhance FAIR 
AI

Automated 
FAIRification 

Orchestration of FAIR data:  
AI does F, A, I, and R 

Outputs data 
in FAIR formats

FAIRification
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Break

Resume 16:20 CET
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How can AI help in FAIRification
16:20-16:50 
(discussion using FigJam)
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Wrap up & Homework
16:50-17:00 
(Erik & Barbara) 
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FAIR  
 Well! 
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