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Message: if you need interoperability, use knowledge graphs

• (Meta)data use a formal, accessible, shared, and 
broadly applicable language for knowledge 
representation [an example is RDF] 

• (Meta)data use vocabularies that follow the FAIR 
principles [this can be difficult] 

• (Meta)data include qualified references to other 
(meta)data
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https://www.go-fair.org	

Interoperability Knowledge Graphs (RDF, SPARQL)

“Knowledge	Graphs	are	a	key	technology	for	implementing	
the	FAIR	principles	in	data	infrastructures	by	ensuring	

interoperability	for	both	humans	and	machines.”	Charter	of	
the	NFDI	Working	Group	“Knowledge	Graphs”

≈
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Part 1: Context
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CONTEXT:	interoperable	NFDI TASK:	interoperable	digital	
editions

IDEA:	Knowledge	Graph	
Infrastructure	(KGI)	for	NFDI



Internally interoperable NFDI
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T

26 research data infrastructures with 
domain-specific (meta)data standards: texts	

audio	
video	
tables	
images	
surveys	
models	
samples	
software	
websites	
formulas	
reactions	
databases	
collections	
EL	notebooks	
digital	editions	
lexical	resources

Various 
data:

LOW: consortia don’t provide portals for 
searching over metadata using the 

vocabularies following the FAIR principles

The degree of internal interoperability in NFDI:

HIGH: consortia provide terminology 
(ontology) services & metadata 

knowledge graphs (a domain ontology 
+ entities) for their research data
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External interoperability of NFDI with national & international data infrastructures

5

NFDI

all	SPARQL	endpoints:	
knowledge	graphs

all	OAI-PMH	interfaces:	
(meta)data	repositories

institutional	data	repositories

disciplinary	data	repositories

general-purpose	data	repositories	 all	repositories	at	https://www.re3data.org	

R e n a t  S h i g a p o v  “ K n o w l e d g e  g r a p h s  f o r  i n t e r o p e r a b l e  N F D I :  D i g i t a l  e d i t i o n s ”

https://www.re3data.org


Measures on improving interoperability of NFDI
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Section	“Common	
Infrastructures”

WG	“Data	Integration”

Section	“(Meta)data,	
Terminologies,	
Provenance”

Base4NFDI	and	planned	
Base	Services	aimed	for	

interoperability

WG	“Search	&	Harvesting”

WG	“Terminology	Services”

WG	“Knowledge	Graphs”

WG	“Ontology	harmonization	
and	mapping”

WG	“Cookbooks,	Guidance,	
Best	Practices”

HaDeS:	“Harvesting	and	
Fundability	Enhancing	
Services”	[OAI-PMH]

TS:	“Terminology	Services”	[a	
single	point	of	access	to	

terminologies	(ontologies)]

KGI:	“Knowledge	Graph	
Infrastructure”	Services	
[SPARQL	endpoints]

WG	“Persistent	identifiers”
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Part 2: Task
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CONTEXT:	interoperable	NFDI TASK:	interoperable	digital	
editions

IDEA:	Knowledge	Graph	
Infrastructure	(KGI)	for	NFDI
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Digital Editions in the Text+ registry and RIDE
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https://www.text-plus.org/forschungsdaten/editions-list	 https://ride.i-d-e.de	

TEI-XML + OAI-PMH
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A non-expert view on digital editions: Improving interoperability
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Digital	edition	
(a	beautiful	website)

Editions	of	textual	
and	non-textual	data	

Registry	of	entities	in	
the	editions

Annotated	
(meta)data	using	an	
ontology	(e.g.,	CIDOC	

CRM)	and	a	
knowledge	graph	(e.g.,	

Wikidata,	GND)

Persons,	Events,	
Organizations,	
Places,	Works

Data	access:	API,	bulk	
download	

Data	formats:	TEI-
XML,	TXT,	PDF		

Data	access:	?	
Data	formats:	?

• Create a knowledge graph from your metadata 
(including your registry of entities) 

• Provide access to your RDF-metadata via SPARQL 
endpoints. This enables reusing metadata by both 
humans and machines 

• Provide RDF-metadata dumps

Practical tips

Anything else?

Yes,	knowledge	graphs,	please
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Long-term interoperability
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Digital	edition	
(a	beautiful	website)	
with	TEIs,	API	and	
SPARQL	endpoint

Reproducible	
workflow	for	

creating	a	digital	
edition

Archived	digital	
edition
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• Anywhere in Internet 

• Knowledge Graphs (RDF, SPARQL) are often missing

humanities	
data	repo or

or



Part 3: Idea
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CONTEXT:	interoperable	NFDI TASK:	interoperable	digital	
editions

IDEA:	Knowledge	Graph	
Infrastructure	(KGI)	for	NFDI
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Motivation for KGI: Handling blocking factors in using KGs
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Limited	manpower	in	
a	research	project

Relatively	complex	
technology	stack

Inertia

NFDI-driven	Knowledge-Graph-
Infrastructure-as-a-Service



Knowledge Graph Infrastructure (KGI): Idea
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KGI4NFDI

researchers institutionsdata	centers consortiatarget	group:

idea: easily	reusable	by	KGI	providers easily	usable	by	KG	creators consultancy	on	KG	creation

goal:

to	satisfy	the	knowledge	graph	
needs	of	everyone	in	the	German	
research	data	landscape:	NFDI	
consortia,	institutions	and	
potentially	all	researchers



Knowledge Graph Infrastructure (KGI): Where to learn more?
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KGI	Base	Service	proposal: https://docs.google.com/document/d/1kPrj-G3FYeo2QkxJUyokCwd6eI3VN5Uo8UnUZFDR9MU	

NFDI	WG	“Knowledge	Graphs”	in	Section	“(Meta)data,	Terminologies,	Provenance”

Mailing	list	of	WG	KGs: https://lists.nfdi.de/postorius/lists/section-metadata-wg-kg.lists.nfdi.de	

Charter	of	WG	KGs: https://doi.org/10.5281/zenodo.7515324	

Questions? email	to	renat.shigapov@uni-mannheim.de		

https://docs.google.com/document/d/1kPrj-G3FYeo2QkxJUyokCwd6eI3VN5Uo8UnUZFDR9MU
https://lists.nfdi.de/postorius/lists/section-metadata-wg-kg.lists.nfdi.de
https://doi.org/10.5281/zenodo.7515324
mailto:renat.shigapov@uni-mannheim.de


Takeaways
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CONTEXT:	interoperable	NFDI TASK:	interoperable	digital	
editions

IDEA:	Knowledge	Graph	
Infrastructure	(KGI)	for	NFDI
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Knowledge	Graphs	play	an	
integral	role	in	achieving	
interoperability	in	NFDI

Knowledge	Graphs	could	improve	
interoperability	of	digital	editions

NFDI	Knowledge-Graph-
Infrastructure-as-a-Service	aims	
for	fulfilling	KG	needs	of	everyone
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