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FIRST	THE	FAIR	DATA	STEWARDSHIP	PART	



UCLA	1992	



ERIK’S	PHD	PROJECT	



ERIK’S	PHD	DATA	STEWARDSHIP	PLAN	



ERIK’S	PHD	DATA	STORAGE	PLAN	



ERIK’S	PHD	DATA	STORAGE	PLAN	SPECIFIED	LOCATION	



EUREKA	



MIT	1997	



ERIK’S	POST	DOC	RESEARCH	



ERIK’S	POST	DOC	DATA	PRODUCTION	



AND	IMAGES	



ERIK’S	POSTDOC	DATA	STEWARDSHIP	PLAN	



AND	EVEN	AVAILABLE	ONLINE!	



MMM:	A	404!	



BUT	THERE	IS	GOOGLE	NOW	



SCIENCE	MUST	HAVE	THEIR	ACT	TOGETHER?	

From: Erik Schultes erik.schultes@dtls.nl
Subject: Supplemental Data

Date: October 1, 2016 at 11:20 AM
To: science_editors@aaas.org

To whom it may concern - 

I authored this article in 2000:
http://science.sciencemag.org/content/289/5478/448.article-info

At the time, we had submitted Supplemental Data. 

However, on the webpage supporting the paper, I no longer see a link to the Supplemental Data. 

In endnote 25 of the paper, I see this link to the Supplemental Data: 
www.sciencemag.org/feature/data/l050240.shl

However, this link appears to be broken, and redirects to a 404 page:
http://www.sciencemag.org/feature/data/l050240.shl

So I have a few questions: 

(1) Is it possible, one way or another, to obtain or access the original Supplemental Data ?  

(2) My immediate interest is not so much at the content level, but more at the ‘Data Stewardship’ level. Recently, my colleagues and I 
conducted a LERU Summer School on Data Stewardship (in Leiden, the Netherlands, see  http://www.dtls.nl/fair-data/fair-data-training/leru-
summer-school/ ). I actually used this ‘broken link’ as a case study for the kinds of problems we all face in scholarly data stewardship. So I’m 
wondering, can you tell me when and why the link was broken ?  It is instructive for us to better understand the challenges that publishers face 
these days. 

Many thanks in advance, 

Best regards,

Erik

-- 
Erik Schultes PhD
FAIR Data Scientific Projects Lead

Dutch Techcentre for Life Sciences
Visiting address: Catharijnesingel 54 | 3511 GC Utrecht
Postal address: Postbus 19245 | 3501 DE Utrecht

E-mail: erik.schultes@dtls.nl
Skype: easchultes
Tel: +31 642448027
Website: www.dtls.nl
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NO	REPLY	TO	DATE!	



WHAT	IS	…..DATA	STEWARDSHIP?	FIRST:	THE	DATA	STEWARDSHIP	PART	



Stewardship	is	an	ethic	that	embodies	the	responsible	
planning	and	management	of	resources.	Can	be	applied	
to	nature,	economics,	health,	property,	information,	
theology,	etc.		
	
https://en.wikipedia.org/wiki/Stewardship	



DMP:	PROJECT		 DSP: Long-term re-use  
 

Data	Stewardship:	A	
plan	for	maximizing	
the	re-use	of	data.	



 

 
	

exposing	versus	publishing	data	

hiding	versus	securing	data	

open	versus	closed	data		
	

licensing	and	fees	

authors	versus	owners	(eg	patient	privacy)		

who	paid	for	the	data	?	

big	data	scaling:	storage,	compute	

serving	(e.g.	24/7)	versus	archiving	

machine	interoperation	(ontology	engineering,	data	modeling)	

human	interoperation	(24	EU	languages)	

 

Data	Stewardship:	A	
plan	for	maximizing	
the	re-use	of	data.	



 

 
Requires:	
	

	Systematic	organisational	changes	(policy,	mandates,	budgets	

	New	Technologies	
	

	Training	for	new	profession	

 

Data	Stewardship:	A	
plan	for	maximizing	
the	re-use	of	data.	



DATA	STEWARDSHIP:	GETTING	SYSTEMATIC	



DATA	STEWARDSHIP:	GETTING	SYSTEMATIC	



FOSTER:	practical	implementation	of	Open	Science	in	Horizon	2020	and	beyond	
	
https://www.fosteropenscience.eu/		

DATA	STEWARDSHIP:	GETTING	SYSTEMATIC	

EDISON	Data	Science	Framework	to	define	the	Data	Science	Profession	
	
http://edison-project.eu/edison		



Center	of	Open	Science,	providing	
tools,	training,	support	and	advocacy	
for	changes	in	incentives	to	make	
research	investment	go	farther,	
faster.		
	
https://cos.io		

https://dmponline.dcc.ac.uk

https://dmptool.org

DATA	STEWARDSHIP:	GETTING	SYSTEMATIC	



https://dmponline.dcc.ac.uk

https://dmptool.org

DATA	STEWARDSHIP:	GETTING	SYSTEMATIC	

Center	of	Open	Science,	providing	
tools,	training,	support	and	advocacy	
for	changes	in	incentives	to	make	
research	investment	go	farther,	
faster.		
	
https://cos.io		



Rob	Hooft	

The	Data	Stewardship	Mind	Map	

4	m	

DATA	STEWARDSHIP:	PLANNING	TOOLS	



Rob	Hooft	

THE	DATA	STEWARDSHIP	MIND	MAP	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

	
	Data	Cycle	Step	1:	Design	of	Experiment		
	
	Data	Cycle	Step	2:	Data	Design	and	Planning	
	
	Data	Cycle	Step	3:	Data	Capture	(Equipment)		
	
	Data	Cycle	Step	4:	Data	Processing	and	Curation			
	
	Data	Cycle	Step	5:	Data	Linking	and	Integration		
	
	Data	Cycle	Step	6:	Data	Analysis	and	Interpretation			
	
	Data	Cycle	Step	7:	Publishing		



DATA	STEWARDSHIP:	PLANNING	TOOLS	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

https://dsw.fairdata.solutions



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

ELIXIR	Data	Stewardship		
Knowledge	Model	
https://github.com/DataStewardshipWizard/ds-km

Generic	

Local	

FAIR	Metrics	

Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

ELIXIR	Data	Stewardship		
Knowledge	Model	
https://github.com/DataStewardshipWizard/ds-km

Generic	

Local	

FAIR	Metrics	

Metrics	

DS	Wizard	+	Metrics	Hackathon,	Leiden,	July	2-4	

Generic	

Local	

Metrics	
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ELIXIR	Data	Stewardship		
Knowledge	Model	
https://github.com/DataStewardshipWizard/ds-km

Generic	

Local	

FAIR	Metrics	

Metrics	

Metrics	
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GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

ELIXIR	Data	Stewardship		
Knowledge	Model	
https://github.com/DataStewardshipWizard/ds-km

Generic	

Local	

FAIR	Metrics	

Metrics	

Metrics	

Research	Focus	

Generic	

LUMC	

Metrics	

Generic	

NFU	

Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

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 it describes;

F4 (meta)data are registered or indexed in a searchable 
resource;

Accessible: 

A1 (meta)data are retrievable by their identifier using a 
standardized 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; 

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; 

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; 



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

FAIR	Metrics	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

Measuring	FAIRness	
http://fairmetrics.org		 Framework	for	authoring	FAIR	Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

FAIR	Metrics	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

Measuring	FAIRness	
http://fairmetrics.org		 Framework	for	authoring	FAIR	Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

FAIR	Metrics	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

Measuring	FAIRness	
http://fairmetrics.org		 Framwork	for	authoring	FAIR	Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

FAIR	Metrics	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

Framwork	for	authoring	FAIR	Metrics	



14	CORE	METRICS	
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GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

FAIR	Metrics	Upgrades	
Example: FM-F1B, Identifier Persistence  

v1.0 checks for HTTP 200 return!

v3.0 scores multiple parameters of persistence policy !

v2.0 validates a standard RDF persistence policy  !



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

FAIR	data	and	a	new	approach	for	data	management	
September 21 2018 
Den Haag 

https://preclinicaltrials.eu 

The	“15th”	FAIR	Metric	

Nicoline	Smit,	Project	Manager	at	Netherland	Heart	Institute	
Mira	van	der	Naald,	Department	of	Cardiology,	UMC	Utrecht	
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GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	

Generic	

Metrics	

NFU	

Metrics	

Preclinical		
Trials		

Metrics	

Metric	Identifier	 FM-CT1			(FAIR	Metric	Clinical	Trail	1)	

Metric	Name	 Preregistration		

To	which	principle	does	it	apply?	 R1.2	(meta)data	are	associated	with	detailed	provenance	

What	is	being	measured?	 The	existence	of	clinical	trail	preregistration		

Why	should	we	measure	it?	 Preregistration	is	important	for	Increased	transparency	and	reduced	
risk	of	bias	and	help	avoid	duplication.		

What	must	be	provided?	 A	URL	to	the	preclinical	registration	document		

How	do	we	measure	it?	 Use	HTTP	GET	on	URL	provided.		

What	is	a	valid	result?	 HTTP	200	(now);	Validted	RDF	file	(later)	

For	which	digital	resource(s)	is	this	
relevant?	 preclinicaltrails.eu	

Th
e	
“1
5t
h”

	F
A
IR
	M

et
ri
c	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
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GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
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ELIXIR	Data	Stewardship		
Knowledge	Model	
https://github.com/DataStewardshipWizard/ds-km

Generic	

Local	

FAIR	Metrics	

Metrics	

Metrics	

Research	Focus	

Generic	

LUMC	

Metrics	

Generic	

NFU	

Metrics	

Generic	

Preclinical		
Trials		

Metrics	

Generic	

Chemistry	

Metrics	

Generic	

Earth	Science	

Metrics	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
NFU	

M4M

Metadata	for	Machines	

Making	it	easy	for	humans	to	make	metadata	for	machines	
https://www.go-fair.org/resources/go-fair-workshop-series/	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
NFU	

M4M

Metadata	for	Machines	

First	M4M:	October	15-16,	Leiden	
Co-organizers:	Wittenburg	&	Schultes	

https://digitalscholarshipleiden.nl/articles/metadata-4-machines-help-you-find-and-reuse-relevant-research-data	



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
NFU	

Metadata	for	Machines	
  Vehicle	for	Community	Decision	Making		

 Likely	Stakeholders:	
 Data	steward	
 Researcher		/	Research	community		
 University	/	organziations	(NFU)	
 Funder	
 Publisher		
 Repository		
 FAIR	tools	and	services		
 Instrumentation	and	other	3rd	parties		



GETTING	SYSTEMATIC	ABOUT	FAIR	DATA	STEWARDSHIP	
NFU	

GO	FAIR	Meta	Data	for	Machines	Pilot	



GO	FAIR	M4M	PILOT	
NFU	

Research	Communities	
-	preclinical	research		
-	chemistry		
-	earth	science	
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Research	Communities	
-	preclinical	research		
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-	earth	science	

Metadata	Templates	
FAIR	Metrics	
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INTRODUCTION	TO	FAIR	DATA	STEWARDSHIP		
	

SECOND:	THE	FAIR	PART	



WHAT	IS	FAIR	DATA:	MORE	DETAIL	

“Data	and	services	that	are		
findable,		
accessible,		
interoperable,		
re-usable	
for	machines	and	for	people”		

The	FAIR	Guiding	Principles	for	scientific	data	management	and	stewardship,	Scientific	
Data	(2016),	https://www.nature.com/articles/sdata201618	



WHAT	IS	FAIR	DATA:	MORE	DETAIL	

“Data	and	services	that	are		
findable,		
accessible,		
interoperable,		
re-usable	
for	machines	(and	sometimes,	in	rare	circumstances,	may	be	even	
for	people.”		

The	FAIR	Guiding	Principles	for	scientific	data	management	and	stewardship,	Scientific	
Data	(2016),	https://www.nature.com/articles/sdata201618	



WHAT	IS	FAIR	DATA:	MORE	DETAIL	ON	THE	PRINCIPLES	



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	it	describes;	

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

Accessible:	
A1.	(meta)data	are	retrievable	by	their	identifier	using	a	
standardized	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;	

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;	

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;	

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

FAIR	DATA	PRINCIPLES	

Sci.	Data	3:160018	doi:	10.1038/sdata.2016.18	(2016)	



OPEN	SCIENCE	TAXONOMY	



OPEN	SCIENCE	



A	REFERENCE	IMPLEMENTATION	OF	THE	15	PRINCIPLES	

Data	+	
MetaData		
as	RDF	

data	

metadata	

RDF
Manual	coding	of	tabular	data	into	RDF	

How	FAIR	Data	can	be	created	
(FAIR-dICT	project,DTL:	https://www.dtls.nl/fair-data/fair-dict/)!

(meta)data	
model	ontologies	

URI	as	
identifiers	

data	
wrangle	



A	REFERENCE	IMPLEMENTATION	OF	THE	15	PRINCIPLES	



FAIR	DATA	POINT	



FAIR	META	DATA	



SEARCH	

Mark	D.	Wilkinson	
CBGP-UPM/INIA,	Madrid	

inhibitors     p65!



SEARCH	



SEARCH	

Mark	D.	Wilkinson	
CBGP-UPM/INIA,	Madrid	



FAIR	META	DATA	SEARCH	

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.	



GOOGLE	DATA	SET	SEARCH	

5	September	2018	



GOOGLE	DATA	SET	SEARCH	

5	September	2018	

Biosemanticsgroup	LUMC	



GOOGLE	DATA	SET	SEARCH	



FAIR	DATA	POINTS	AND	EXISTING	REPOSITORIES	

Luiz	Bonino,	FigShare	webinar	State	of	the	Open	Data	2018	
https://figshare.com/articles/Digital_Science_Webinar_The_State_of_Open_Data_2018/7257221	


