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Starting Point: Information Needs

e (Most) NFDI consortia have rather
similar information needs

1. Provision of information about the
consortium itself, as e.g.,

m People, organisations, services,
resources, etc.

2. Provision of information about the
consortium related research data, 1.e.

m (Distributed) data resources
and (data) services
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1. Provision of information about the consortium itself



Classes

Creative Work
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Product
Service
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collection
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country
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dataset
development work
federal state
license
MIME-type
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object type
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person
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project
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publication

resource
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service
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...............

NFDIcore Ontology

(preliminary) namespace:

https:/nfdi.fiz-karlsruhe.de/ontology

NFDI4
DataScience

NFDI ontologies follow a modular approach

NFDIcore represents general NFDI consortia

NFDI modules represent consortium specific information & research data

NFDIcore 1.1-alpha:

Reuse of/link to more than 20 popular ontologies & vocabularies:

dc, bibo, void, hydra, schema.org, fabio, foaf, frapo, obo, skos, wikidata, dbpedia, etc.
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https://nfdi.fiz-karlsruhe.de/ontology_v1.1.0-alpha
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NFDIcore Ontology

(preliminary) namespace:

https://nfdi.fiz-karlsruhe.de/ontology
e NFDIcore 2.0 (NFDIcore-BFO) [mid Feb 2024]:

o  Fully BFO compliant (Basic Formal Ontology)

O  while maintaining the original structure for ease of use
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https://basic-formal-ontology.org/
https://nfdi.fiz-karlsruhe.de/ontology_v1.1.0-alpha

Classes

AcademicDiscipline Authority AuthorityType BestPractice City CollectionOrDataset Contribution ControlledVocabulary Country DataPortal
DevelopmentWork FederalState InstanceOfRDMTool License Mapping MediaType Norm ObjectType Ontology OntologyType Organization
Person Place Programminglanguage Project Publication RDMinfrastructure RDMService RDMTool Service ServiceType Software

SparglEndpoint Specification Technology Website

AcademicDiscipline

IRI https://nfdidculture.de/ontology#AcademicDiscipline

label academic discipline

description An academic discipline, a research field or domain of a resource, e.g. a data portal.
type owl:Class

fabio:SubjectDiscipline
subClassOf modsci:Science
dbo:AcademicSubject

Media Studies, Performing Arts

, Art History, Musi

exemple, wikidata:012271
Authority

IRI https://nfdidculture.de/ontology#Authority

label authority

aasorgtion A collection of selected decisions or rules for a form of entry that result in the consistency of entries to improve interoperability

and retrieval of data.

type owl:Class

subClassOf schema:Product

example Art & i Thesaurus, Norm Datei, Cultural Objects Names Authority

equivalentClass fabio:AuthorityFile

AuthorityType

IRI https://nfdidculture.de/ontology#AuthorityType
label authority type

description The type of an authority used for the and maintai of forms o f terms.
type owl:Class

example Thesaurus, Authority File, Authority List

NFDI4Culture Ontology

nFdI

ULTURE

namespace: https:/nfdidculture.de/ontology#

e Represents resources of NFDI4Culture, e.g.

a.

(NFDIcore) community structure:
people, projects, organisations, etc.

(NFDIcore) infrastructure:
services, software, APIs, guidelines, educational
resources, etc.

(NFDIcore) data:
repositories, datasets, scientific publications,
etc.

content (recent development):
objects, persons, locations, events, mappings,
etc.

e Contains 36 classes and 63 relations

e New version released in Feb 2024


https://nfdi4culture.de/ontology#

NFDI4Culture Ontology

namespace: https:/nfdidculture.de/ontology

content description:

archiv Bader
\\:

different licences

photographs and

metadata (keep in

¥ nfdicore:publisher
more strict one -
for now ttps

nfdicore:licence

Example for NFDI4Culture specific

schema:image

| "Was ihr wollt (William |
Shakespeare)"

rdfs:label

>

schema:image

f—\ schema:image
_

villiam Shakespeare)

cto:relatedPerson

ctoxgnd

do:relatedPeN

nFdI

ULTURE

Elwenspoek, Curt
https://d-nb.in

nd/1
o/g

6463

619

1

Felix Cziossek

schema:url
h od fi fe. 93
cto:wikidata
e ctorrelatedPerson cto:relatedPerson
|
| 1923-03-11700:00:00 ~ &—————— cto:creationDate cto:;gnd cto:wikidata
' |
____________________ cto:subjectConcept
cd:subjectConcept
cto:wikidata
freeeccmcccccccccccaaanas cto: nemTypeuteral
' Schauspiel
o,
"""""""""""""""" Shakespeare, William
ttps:/d-nb.info/gnd,
Twelfth Night
ttp://www.wikidata.org/entity/Q221211 William Shakespeare
Twelfth thhl
http://d-nb.inf 77

http:/
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https://nfdi4culture.de/ontology#

1. Cross-reference for The MatWerk ontology classes, object properties and data properties

This section provides details for each class and property defined by The MatWerk ontology.

1.1. Classes
icevent APl icati ing interface  Artistic License =~ CC Creative Commons  chemistry.

Com rLanguage  Conference consortium contact person  contact point country cr data collector ~ data porl
educational event educational resource electronic lab notebook imental workflow federal state Fee-Based Commercial Licel
git ry GNUAGPL  GNU Project Free License Type  group leader  Instrument  Invited speakers ~ Keynote speaker  Laboratory.

License without restrictions on derivatives Linux Mac OS Material Material materials database Media Type metadata
Non-Commercial No-Fee License object type ontology repository Open Data Commons Open source software license ing sy,
Organization patent person place potentials repository ing_software pro¢ ing language Programming Languag
project manager  project member  Proprietary commercial software license  provided resource ication  repository  research group  res
role Science Scientific Instrument Instrument ~ Scientific Instrument Manufacturer ~ semantic expressivity =~ semantic resource  Seminar  Se
software interface software repository. SPARQL endpoint ification standard Summer School supervisor Talk technologice

Tutorial Unix Vendor-specific License  visualization software ~ web service Web Service website  workflow  workflow environment W

academic discipline

IRI:

i.fiz-kar icDiscipline

An academic discipline, a research field or domain of a resource, e.g. a data portal or a field of study of a person.

has super-classes
Science
has sub-classes
research topic
is in range of
has discipline °P, has expertise in °P

Academic event

IRI: https://w3i lydata/or itol icEvent

Academic events are e.g. conferences and conference-like events, and all the sub-events of those which are about the topic or theme of the conference, s

has super-classes
Organised event
has sub-classes
Conference “, Seminar “, Talk “, Workshop

API

application programming interface

IRI: http://www.ebi.ac.uk/swo/interface/SWO_9000054

An application programming interface is a set of routines, protocols, and tools for building software icati An API a software l
underlying types. An API defines i ities that are ir of their respective il i which allows definitions and implementations to
specifies how software components should interact.
Source

http://en.wiki ion_p! ing_interface, 25 N ber 2014.

has super-classes
software interface

Artistic License

IRI: http://www.ebi.ac.uk/swo/license/SWO_1000056

has super-classes
licence

NFDI-MatWerk
namespace: http://purls.helmholtz-metadaten.de/mwo/

e Represents resources of NFDI-MatWerk:

a. (NFDIcore) community structure:
researchers, research projects, universities,
institutions, etc.

b. (NFDIcore) infrastructure:
software, ontologies, schemas, APIs,
instruments, facilities, educational resources,
etc.

c. (NFDIcore) data:
repositories, databases, scientific publications,
published datasets and reference data, etc.

d. content (thd):
workflows, materials, infrastructure,
mappings, persons, events

e Contains 115 classes and 103 relations

10


http://purls.helmholtz-metadaten.de/mwo/
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NFDIxxx Knowledge Graphs S M e

e Central connecting element of all NFDI consortium resources

e Consists of
o Research Information Graph (information about consortium)
o Research Data Graph (information about research data)

e Serves as backend for Web Information Portal

e Enable discovery of and federation over research data

e Enable connectivity to other NFDI consortia and external resources

11



Example: NFDI4Culture KG (Far

Research /-
InformationC

/
% Research ‘
) Data ‘

Research Information Graph + Research Data Graph = NFDI4Culture KG

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024



NFDI4Culture-KG Research Information Graph Gﬁrdl

Content:

- Index and Metadata for
- NFDI4Culture Project Resources
- Persons and Institutions
- Expertises
- Data Resources
- Data Services

Purpose:

- Backend (Meta-)Data Resource for the
NFDI4Culture Portal (https;/nfdidculture.de/)

Public SPARQL Endpoint:
https:/nfdi4culture.de/resources/knowledge-graph.html



https://nfdi4culture.de/resources/knowledge-graph.html

NFDI4Culture Portal

nFdI

CLTUIE

News Events Services Resources About us Helpdesk Q DE

NFDI4Culture — Consortium for Research
Data on Material and Immaterial Cultural
Heritage

V' TYPO3

+CRIS extension

We establish a needs-based infrastructure for research data ranging from
architecture, art history and musicology to theatre, dance, film and media
studies.

Enter keywords... Search

Ckraine Tielpdesk

What is NFDI4Culture?

Was ist NFDI4Culture?

NFDI4Culture is partnering with the SUCHO initiative - 'to

P ¢) e=—=@ 00:00/03:02

@ 1x x1080p TB I3

https://nfdidculture.de/
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https://github.com/oxigraph/oxigraph
https://github.com/digicademy/academy

NFDI4Culture Portal
7

Prof. Torsten Schrade

V' 1YPO3

RDF-Extension =7

.

CRIS& Regis'try

Authorized
User

Database

\7Z 74

https://nfdidculture.de/

SPARQL Endpo?nt
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ULTURE

https://nfdi4culture.de/id/E1873

Public SPARQL Endpoint

of NFDIACur

Counttriles  Showalliypes  Countinstances per type  Show proparies for types

<p

https://nfdidculture.de/sparql

15


https://nfdi4culture.de/id/E1873

NFDI4Culture KG Dashboard

Culture Consortium Dashboard

Total data (all consortium partners)

Culture Knowledge Graph Culture Information Portal

27’158,095 3'519'421 consortium

statements about items

curated metadata items
Types of metadata (distribution accross data portals)

data items in consortium / 2024-01-26

Metadaten (Zeitschriften): 0.93%
Metadaten (Zeichnungen): 0.93%

Metadaten (Tontréager): 0.93%
Metadaten (Portraits): 0.93%
Metadaten (Notendrucke): 0.93%
Metadaten (Musikhandschriften): 0.93%
Metadaten (Musikdrucke): 0.93%
Metadaten (Medien): 0.94%
Metadaten (Literatur): 0.94%
Metadaten (Karten): 0.94%
Metadaten (Instrumente): 0.94%
Metadaten (Institutionen): 0.94%
Metadaten (Graphiket

Types of data (distribution accross data portals)
i Metadaten (Objekte): 14.95%

Annotationen: 1.45%
Notendrucke: 1.45%

Geodaten: 1.45%
Dokumente: 1.45% &
Datenpublikation: 2.90% —
Rantgendaten: 2.90%
Metadaten (Personen): 10.28%

Metadaten (Bauplan
Metadaten (Zeitungen): 0.94%
Metadaten (Audio): 1.87%
Metadaten (Video): 1.87%
Metadaten (Musikinstrumente): 1.87% |
Metadaten (Notentext): 1.87%
Metadaten (Archivalien): 1.87%
Metadaten (Datenpublikation): 1.87% |
Metadaten (Musikquellen): 1.87%
Metadaten (Auffiihrungen): 2.80% '
Metadaten (3D-Modelle): 2.80% “
Metadaten (Werke): 3.74%
Metadaten (Bicher): 3.74%
Metadaten (Publikationen): 4.67%

Notentext:
Publikationen:

90%
.35%
Videodaten: 4.35%

Musikincipits: 4.35%
Metadaten (Fotografien): 6.54%

Infrarotdaten: 4.35% ——
— Metadaten (Kunstdenkmaler): 6.54%

Audiodaten: 5.79%
Metadaten (Bilder): 6.54%
Metadaten (Dokumente): 4.67%

Metadaten (Orte): 4.67%

3D-Modelle: 8.69%

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024

contributing partners

NFDI4Culture Dashboard B

Data services in :
consortium

69

registered data portals

- Bilddaten: 53.62%

ULTURE


https://superset.adwmainz.net/superset/dashboard/culture-kg-kitchen/?standalone=true&native_filters_key=oI8-4KB1aV2POJthKLRAcysJMzQnn8JY4Ad8Chl1cjeo4djkvDOS1kpnltIUB5T_
https://superset.adwmainz.net/superset/dashboard/culture-consortium-dashboard/?standalone=true&native_filters_key=w-uYMmjSuJQxcpAoyOhuuw-6W-rQAsJ8fKrpwNuUY1Vv0itErzpubv_ELVfTA6EC

Query Query Query 1 Query Query 2 Query Fabio Resources +

{3  https://nfdidculture.de/sparql
1~ PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
2 PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> < ’
3 PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
4 PREFIX dc: <http://purl.org/dc/terms/created>
5 PREFIX schema: <http://schema.org/>
6 PREFIX fabio: <http://purl.org/spar/fabio/>
7 PREFIX nfdicore: <https://nfdi.fiz-karlsruhe.de/ontology/>
8 PREFIX ndc: <https://nfdid4culture.de/id/>
9 PREFIX doi: <https://doi.org/>
10
11 SELECT (SAMPLE(?resource) AS ?iri) (SAMPLE(?type) AS ?class) (SAMPLE(?name) AS ?title) (SAMPLE(?dateCreated) AS ?date) (SAMPLE(?
identifier) AS ?pid)
12 v WHERE {
13 VALUES ?sameAs { schema:sameAs owl:sameAs }
BB Table = Response 319 results in 0.245 seconds Simple viewt Ellipsef |Filter query results ‘ Page size: 1000 v| & @
iri class title date pid
n4c:.. fabio:Abstract Abstract. Infrastructure for research data from the field of material and immateri... 2019-... doi:10.5281/zenodo.2763570
n4c: fabio:Abstract How to semantically annotate 3D models of non-textual cultural heritage? A ne...  2022-... doi:10.5281/zen0do0.6951603
n4c: fabio:Abstract Knowledge Graphs (and Wikibase) for Research Data Management in NFDI4Cult... 2022-... doi:10.5281/zenodo0.6372898
n4c: fabio:Abstract Open refine to wikibase: a new data upload pipeline 2022-... doi:10.1145/3529372.3530919
n4c: fabio:Announce... 3rd NFDI Conference 2021
néc: fabio:Announce... Culture Community Plenary takes place digitally! ++ Extension CfP
n4c: fabio:Announce... Forum Data Publication and Availability #3 - Registration & Programme
n4c: fabio:Announce... Register now for the Barcamp "Digitization for Science" on 8th Oct 2021!
n4c: fabio:Announce... Save the Date: 3rd Culture Community Plenary
n4c: fabio:Announce... Second Culture Community Plenary
n4c:... fabio:Announce... Statement of Solidarity with Ukraine, its Citizens, Artists, and Academics
n4c: fabio:Article NFDI4Culture: Konsortium fiir Forschungsdaten Zu Materiellen Und Immaterielle... 2021-... doi:10.17192/bfdm.2021.2.8341
né4c: fabio:AudioDoc... #arthistoCast Folge 0: Der Name, Digitale Kunstgeschichte das Programm
n4c: fabio:AudioDoc... #arthistocast Folge 1: Die Geschichte der Digitalen Kunstgeschichte
n4c:... fabio:AudioDoc... #arthistocast Folge 2: Kunstgeschichte und Daten?
n4c:... fabio:AudioDoc... #arthistocast Folge 3: Vom Suchen und Finden — Information Retrieval
n4c: fabio:AudioDoc... #arthistocast Folge 4: Visuelles Flanieren — Mit Computer Vision in groBen Bildm...
n4c: fabio:AudioDoc... #arthistocast Folge 5: 3D-Rekonstruktionen im wissenschaftlichen Kontext
n4c:... fabio:Book LIDO-Handbuch fiir die Erfassung und Publikation von Metadaten zu kulturellen ... 2022-... doi:10.11588/arthistoricum.1026

ULTURE

SPARQL Endpoint
Data Exploration

1. List all publications of
NFDI4Culture for the
progress report
aligned to FaBIO

2. List all other NFDI
consortia in which
NFDI4Culture members
are involved in for the
progress report
(via federation with
Wikidata)

SPARQL Query



https://nfdi4culture.de/resources/knowledge-graph.html#query=PREFIX%20rdf%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0APREFIX%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0APREFIX%20owl%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2002%2F07%2Fowl%23%3E%0APREFIX%20dc%3A%20%3Chttp%3A%2F%2Fpurl.org%2Fdc%2Fterms%2Fcreated%3E%0APREFIX%20schema%3A%20%3Chttp%3A%2F%2Fschema.org%2F%3E%0APREFIX%20fabio%3A%20%3Chttp%3A%2F%2Fpurl.org%2Fspar%2Ffabio%2F%3E%0APREFIX%20nfdicore%3A%20%3Chttps%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0APREFIX%20n4c%3A%20%3Chttps%3A%2F%2Fnfdi4culture.de%2Fid%2F%3E%0APREFIX%20doi%3A%20%3Chttps%3A%2F%2Fdoi.org%2F%3E%0A%0ASELECT%20(SAMPLE(%3Fresource)%20AS%20%3Firi)%20(SAMPLE(%3Ftype)%20AS%20%3Fclass)%20(SAMPLE(%3Fname)%20AS%20%3Ftitle)%20(SAMPLE(%3FdateCreated)%20AS%20%3Fdate)%20(SAMPLE(%3Fidentifier)%20AS%20%3Fpid)%0AWHERE%20%7B%0A%20%20%09VALUES%20%3FsameAs%20%7B%20schema%3AsameAs%20owl%3AsameAs%20%7D%0A%20%20%09%3Fcategory%20%3FsameAs%20%3Ftype%20FILTER(STRSTARTS(STR(%3Ftype)%2C%20%22http%3A%2F%2Fpurl.org%2Fspar%2Ffabio%2F%22))%20.%0A%20%20%20%20%3Fcategory%20schema%3AsubjectOf%20%3Fresource%20.%0A%20%20%20%20%3Fresource%20schema%3Aname%20%3Fname%20.%0A%09OPTIONAL%20%7B%20%0A%20%20%20%20%09%3Fresource%20schema%3AdateCreated%20%3FdateCreated%20.%20%0A%20%20%20%20%09%3Fresource%20schema%3Aidentifier%20%3Fidentifier%20.%0A%20%20%09%7D%0A%7D%0AGROUP%20BY%20%3Fresource%0AORDER%20BY%20%3Fclass%20%3Ftitle%20%3Fdate%0ALIMIT%20500&endpoint=https%3A%2F%2Fnfdi4culture.de%2Fsparql&requestMethod=POST&tabTitle=Fabio%20Resources&headers=%7B%7D&contentTypeConstruct=application%2Fn-triples%2C*%2F*%3Bq%3D0.9&contentTypeSelect=application%2Fsparql-results%2Bjson%2C*%2F*%3Bq%3D0.9&outputFormat=table&outputSettings=%7B%22compact%22%3Atrue%2C%22pageSize%22%3A1000%7D
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. CaseReport
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| ConferencePaper
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(o1

SPARQL Endpoint
Data Exploration

List all publications of
NFDI4Culture for the
progress report
aligned to FaBIO

List all other NFDI
consortia in which
NFDI4Culture members
are involved in for the
progress report

(via federation with
Wikidata)
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https://nfdi4culture.de/resources/knowledge-graph.html#query=PREFIX%20rdf%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0APREFIX%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0APREFIX%20owl%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2002%2F07%2Fowl%23%3E%0APREFIX%20dc%3A%20%3Chttp%3A%2F%2Fpurl.org%2Fdc%2Fterms%2Fcreated%3E%0APREFIX%20schema%3A%20%3Chttp%3A%2F%2Fschema.org%2F%3E%0APREFIX%20fabio%3A%20%3Chttp%3A%2F%2Fpurl.org%2Fspar%2Ffabio%2F%3E%0APREFIX%20nfdicore%3A%20%3Chttps%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0APREFIX%20n4c%3A%20%3Chttps%3A%2F%2Fnfdi4culture.de%2Fid%2F%3E%0APREFIX%20doi%3A%20%3Chttps%3A%2F%2Fdoi.org%2F%3E%0A%0ASELECT%20(SAMPLE(%3Fresource)%20AS%20%3Firi)%20(SAMPLE(%3Ftype)%20AS%20%3Fclass)%20(SAMPLE(%3Fname)%20AS%20%3Ftitle)%20(SAMPLE(%3FdateCreated)%20AS%20%3Fdate)%20(SAMPLE(%3Fidentifier)%20AS%20%3Fpid)%0AWHERE%20%7B%0A%20%20%09VALUES%20%3FsameAs%20%7B%20schema%3AsameAs%20owl%3AsameAs%20%7D%0A%20%20%09%3Fcategory%20%3FsameAs%20%3Ftype%20FILTER(STRSTARTS(STR(%3Ftype)%2C%20%22http%3A%2F%2Fpurl.org%2Fspar%2Ffabio%2F%22))%20.%0A%20%20%20%20%3Fcategory%20schema%3AsubjectOf%20%3Fresource%20.%0A%20%20%20%20%3Fresource%20schema%3Aname%20%3Fname%20.%0A%09OPTIONAL%20%7B%20%0A%20%20%20%20%09%3Fresource%20schema%3AdateCreated%20%3FdateCreated%20.%20%0A%20%20%20%20%09%3Fresource%20schema%3Aidentifier%20%3Fidentifier%20.%0A%20%20%09%7D%0A%7D%0AGROUP%20BY%20%3Fresource%0AORDER%20BY%20%3Fclass%20%3Ftitle%20%3Fdate%0ALIMIT%20500&endpoint=https%3A%2F%2Fnfdi4culture.de%2Fsparql&requestMethod=POST&tabTitle=Fabio%20Resources&headers=%7B%7D&contentTypeConstruct=application%2Fn-triples%2C*%2F*%3Bq%3D0.9&contentTypeSelect=application%2Fsparql-results%2Bjson%2C*%2F*%3Bq%3D0.9&outputFormat=table&outputSettings=%7B%22compact%22%3Atrue%2C%22pageSize%22%3A1000%7D

Query Query Query 1 Query

Query 4

3 https://nfdidculture.de/sparql

10 SELECT DISTINCT ?orgLabel ?nfdiLabel

11~ WHERE {

12 #?contribution nfdico:publisher ?organisation .

13 ?organisation rdf:type nfdico:Organization .

14 ?organisation rdfs:label ?orgLabel FILTER(LANG(?orgLabel)="de")

15 ?organisation owl:sameAs ?wdorg .

16 BIND(IRI(replace(STR(?wdorg),"https://www.wikidata.org/entity/","http://www.wikidata.org/entity/")) AS ?wdorganisation)

17~v  SERVICE <https://query.wikidata.org/sparql> {

18 ?nfdi wdt:P31 wd:098270496 ;

19 wdt:P1416 ?wdorganisation .

20 ?nfdi rdfs:label ?nfdiLabel FILTER (LANG(?nfdiLabel)="de") .

21 }

22} ORDER BY ?orgLabel

23

E3 Table = Response 213 results in 0.857 seconds Simple view() Ellipse® Filter query results Page size:[50 v

orgLabel nfdiLabel

1 "Akademie der Wissenschaften und der Literatur | Mainz"@de "NFDI4Memory"@de
2 "Akademie der Wissenschaften und der Literatur | Mainz"@de "Text+"@de
3 "Akademie der Wissenschaften und der Literatur | Mainz"@de "NFDI4Culture"@de
4 "Akademie der Wissenschaften und der Literatur | Mainz"@de "NFDI40bjects"@de
5  “Arbeitskreis Digitale Kunstgeschichte"@de “NFDI4Culture"@de
6  “"Arbeitskreis Provenienzforschung e. V."@de "NFDI4Memory"@de
7 "Bach-Archiv Leipzig"@de "NFDI4Culture"@de
8 "Bayerische Akademie der Wissenschaften"@de "NFDI4Culture"@de
9  "Bayerische Akademie der Wissenschaften"@de "BERD@NFD|"@de
10 "Bayerische Akademie der Wissenschaften"@de "NFDIxCS"@de
11 “Bayerische Akademie der Wissenschaften"@de "NFDI4Earth"@de
12 “"Bayerische Akademie der Wissenschaften"@de "PUNCH4NFD|"@de
13 "Bayerische Akademie der Wissenschaften"@de "NFDI4Memory"@de
14 "Bayerische Akademie der Wissenschaften"@de "NFDI40bjects"@de
15  "Bayerische Akademie der Wissenschaften"@de "Text+"@de
16 "Bayerische Staatsbibliothek Miinchen"@de “NFDI4Memory"@de
17 "Bayerische Staatsbibliothek Miinchen"@de "NFDI4Culture"@de

" Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2074~
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https://nfdi4culture.de/resources/knowledge-graph.html#query=PREFIX%20owl%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2002%2F07%2Fowl%23%3E%0APREFIX%20rdf%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0APREFIX%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0APREFIX%20schema%3A%20%3Chttp%3A%2F%2Fschema.org%2F%3E%0APREFIX%20nc%3A%20%3Chttps%3A%2F%2Fnfdi4culture.de%2Fid%2F%3E%0APREFIX%20nfdico%3A%20%3Chttps%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0A%0ASELECT%20DISTINCT%20%3ForgLabel%20%3FnfdiLabel%0AWHERE%20%7B%0A%20%23%3Fcontribution%20nfdico%3Apublisher%20%3Forganisation%20.%0A%20%20%3Forganisation%20rdf%3Atype%20nfdico%3AOrganization%20.%0A%20%20%3Forganisation%20rdfs%3Alabel%20%3ForgLabel%20FILTER(LANG(%3ForgLabel)%3D%22de%22)%0A%20%20%3Forganisation%20owl%3AsameAs%20%3Fwdorg%20.%0A%20%20BIND(IRI(replace(STR(%3Fwdorg)%2C%22https%3A%2F%2Fwww.wikidata.org%2Fentity%2F%22%2C%22http%3A%2F%2Fwww.wikidata.org%2Fentity%2F%22))%20AS%20%3Fwdorganisation)%20%0A%20%20SERVICE%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%20%7B%0A%20%20%20%20%20%20%20%20%3Fnfdi%20wdt%3AP31%20wd%3AQ98270496%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20wdt%3AP1416%20%3Fwdorganisation%20.%0A%20%20%20%20%20%20%20%20%3Fnfdi%20rdfs%3Alabel%20%3FnfdiLabel%20FILTER%20(LANG(%3FnfdiLabel)%3D%22de%22)%20.%20%20%0A%20%20%7D%0A%7D%20ORDER%20BY%20%3ForgLabel%0A%0A&endpoint=https%3A%2F%2Fnfdi4culture.de%2Fsparql&requestMethod=POST&tabTitle=Query%204&headers=%7B%7D&contentTypeConstruct=application%2Fn-triples%2C*%2F*%3Bq%3D0.9&contentTypeSelect=application%2Fsparql-results%2Bjson%2C*%2F*%3Bq%3D0.9&outputFormat=table&outputSettings=%7B%22isEllipsed%22%3Atrue%7D
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https://nfdi4culture.de/resources/knowledge-graph.html#query=PREFIX%20owl%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2002%2F07%2Fowl%23%3E%0APREFIX%20rdf%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F1999%2F02%2F22-rdf-syntax-ns%23%3E%0APREFIX%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0APREFIX%20schema%3A%20%3Chttp%3A%2F%2Fschema.org%2F%3E%0APREFIX%20nc%3A%20%3Chttps%3A%2F%2Fnfdi4culture.de%2Fid%2F%3E%0APREFIX%20nfdico%3A%20%3Chttps%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0A%0ASELECT%20DISTINCT%20%3ForgLabel%20%3FnfdiLabel%0AWHERE%20%7B%0A%20%23%3Fcontribution%20nfdico%3Apublisher%20%3Forganisation%20.%0A%20%20%3Forganisation%20rdf%3Atype%20nfdico%3AOrganization%20.%0A%20%20%3Forganisation%20rdfs%3Alabel%20%3ForgLabel%20FILTER(LANG(%3ForgLabel)%3D%22de%22)%0A%20%20%3Forganisation%20owl%3AsameAs%20%3Fwdorg%20.%0A%20%20BIND(IRI(replace(STR(%3Fwdorg)%2C%22https%3A%2F%2Fwww.wikidata.org%2Fentity%2F%22%2C%22http%3A%2F%2Fwww.wikidata.org%2Fentity%2F%22))%20AS%20%3Fwdorganisation)%20%0A%20%20SERVICE%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%20%7B%0A%20%20%20%20%20%20%20%20%3Fnfdi%20wdt%3AP31%20wd%3AQ98270496%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20wdt%3AP1416%20%3Fwdorganisation%20.%0A%20%20%20%20%20%20%20%20%3Fnfdi%20rdfs%3Alabel%20%3FnfdiLabel%20FILTER%20(LANG(%3FnfdiLabel)%3D%22de%22)%20.%20%20%0A%20%20%7D%0A%7D%20ORDER%20BY%20%3ForgLabel%0A%0A&endpoint=https%3A%2F%2Fnfdi4culture.de%2Fsparql&requestMethod=POST&tabTitle=Query%204&headers=%7B%7D&contentTypeConstruct=application%2Fn-triples%2C*%2F*%3Bq%3D0.9&contentTypeSelect=application%2Fsparql-results%2Bjson%2C*%2F*%3Bq%3D0.9&outputFormat=table&outputSettings=%7B%22isEllipsed%22%3Atrue%7D
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NFDIxxx Research Data Graphs o e NG

Content:

- Metadata for NFDI consortium related research data as e.g., from

1. Fully fledged LOD research data
Standardized API-based research data (non-LOD research data)

2.
3. Web-based “Legacy” research data
4. Wikibase-based research data

Purpose:

- Metadata to enable retrieval, exploration, federation and analysis of

NFDI research data resources
- Connectivity to external resources (NFDI and non-NFDI)

NFDI4
DataScience



Example: NFDI4Culture Research Data KG @dl

Content:

- Metadata for NFDI4Culture content as e.g.,
from

= 1. Fully fledged LOD research data
6/ 2. OAI-PMH /LIDO / MARC21
X Research | API based research data

Data

N Giraph Web-based “Legacy” research data

Wikibase-based resources

> W




Content Variant 1: LOD via SPARQL Endpoint @7 jat - .

X

Research Data Graph Fu“l/ Fle_cige_d LOD Resource
Q © ©

key resources L attrbutes
(IRIs, names, dates,
reference vocabularies, etel

2. Federation via SPARQL

serves as a
centralized semantic index
for search and discovery

provides
distributed semantic data resources

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024



Content Variant 2: OAI-PMH (or other reference data formats) @Tqﬁ;

Research Data Gpraplr\

enables search and discovery
via cross connections
and federation with (other)
external knowledge

Legacy Data Resource
with OAI-PMH

" Work in Progress:
[ other formats, as e.qe
LIDO, CIDOC-CRAM,
MARC 24, ete.

Index Inge_s’t Via
- OAI-PMH Harvesting
- Mapp?ng/ Extraction of
key resources and attributes

OAI-PMH

No direct query federation possible

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024



Content Variant 3: Structured Web Data G5 Wt e B

Legacl/ Daota Resource
with En'ti‘ty—l:ase_o(
Web-Access

lightweight schema.org-based

data }n‘temhange format I/

<o >

(a) CoIF e)cpor‘t
Index Inges‘t Via

o <
o) CGIF export or

|
|
|
|
|
|
b) CHIF harvesting L )
I ‘
|
|
|
|
|
|
|

&) CHIF as
enables search and discovery \ A
via cross connections LIz i s iiiisizing iiliis
and federation with (other) ) ) )
external knowledge No direct query federation possible

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024



Data Integration with CGIF

meme — NFDL
nFdI Gasimsee . 7> NFDI4
C Sei M@t S _)( DataScience

CGIF 1.0: https://nfdi4culture.de/go/E3712

Lightweight interchange format based
on schema.org for harvesting
resources with key attributes (IRIs,
names, dates, locations, terms)

No API required - integration into the
Research Data Graph KG just by adding
a bit of markup to a website

Added benefit of automatically
making the website / data eligible for
Google Dataset Search

orkshop, Miinchen, 30. Januar 2024


https://nfdi4culture.de/go/E3712

Content Variant 4: Wikibase KGs

Research Data Graph

1. Index Inge_st via

- Semantic Mopping
o

- CHIF export

- limi‘ted karvesting

2. Federation via SPARQL

serves as a
centralized semantic index
for search and discovery

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024

FdI 7 <7 NFDIA
C Jcerrins Mat—bf []ataSmence

wikiBase Data Resources

> Il [ Semantic Mapping ] :.
1l CGIF ] |
% /

_— . - - — ——— _— e, e e = = ———

provides
distributed semantic data resources



NFDI4Culture Research Data KG Dashboard

Public Dashbord: Culture Knowledge Graph

Overview
Total Statements H Total Resources Research Information & Research Data
o - - ima 4 12 p (A
2024-01-31 2024-01-31 Culture Porta Research Informtion Metadsta
2024.01-20
27,158,005
Musical Sourcas i the RISM Onlne Databaso
DataFeeds integrated DataFeeds accross time
Show 10 v entries Search 4 d
250
foed name resources statements
usicalSources inthe RISM anegno 2220 20m
Nitpsnfaidculture.de/ig/ES307 Culure Portl Research Information Metadata 1168468 3519394
8451 s
nitpsinfaidculture defG/ES305 Works inthe repertaire of the Detmolder Hoftheater 1825-1675 1694 8346
Totals 4200470 26896169
Top Ten Instances Top Ten Terms
@ Resources (A1) (inv)
o Jschema orgShee 1967072
1967072
1162601
1152600
- 03027
ads7
adst
7384
i ischemaorgOrganizaion | 7,178
ipschemaorgDefnadTerm | 3,653
300000 600000 900000 1200000 1,500,000 1800000 210000

Count

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024

Authority records
B htps inbinfoigna/ (@ s iconclass.org! @ htpszig 4 13 B

hitps Aiconciass.orgl —

\ htps:/id-nb.nfoignd

. Stamont Coun (R
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NFDI4Culture Dashboard

Automated ETL
environment for

data feed ingest,

data synchronization,
and

status monitoring

RDF-based Workflow
Management System


https://superset.adwmainz.net/superset/dashboard/culture-kg-kitchen/?standalone=true&native_filters_key=oI8-4KB1aV2POJthKLRAcysJMzQnn8JY4Ad8Chl1cjeo4djkvDOS1kpnltIUB5T_
https://superset.adwmainz.net/superset/dashboard/culture-kg-kitchen/?standalone=true&native_filters_key=oI8-4KB1aV2POJthKLRAcysJMzQnn8JY4Ad8Chl1cjeo4djkvDOS1kpnltIUB5T_

{3  https://nfdidculture.de/sparql

rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

2 PREFIX
3 PREFIX schema: <http://schema.org/>

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
5 PREFIX wd: <http://www.wikidata.org/entity/>

7 v SELECT
8w

9 wd:0500242 wdt:P1257 ?ic .

DISTINCT ?s ?ic3 2?0l 2?02 WHERE {
SERVICE <https://query.wikidata.org/sparqgl> {

# Iconclass Code for Michelangelo's Creation of A¢

10 BIND( (SUBSTR(STR(?ic),STRLEN(STR(?ic))-6,4)) AS ?ic3)

11 }

12 ?s ?p ?o0 FILTER regex (STR(?0),2?ic3,"i") .

13 ?s schema:name 2?01 ;
14 schema:contentLocation ?02 .

15 } LIMIT 100

Trennung von Land und Wasser /
Erschaffung der Pflanzen

Miinster Unserer Lieben Frau, Ulm (um 1430/31) CYMA Band 1,3

EB Table = Response 52 resuilts in 5.873 seconds

s ic3
1  <https://corpusvitrearum.de/id/F2347> "71A"...
2 <https://corpusvitrearum.de/id/F2068> pﬁ/ "Architekturprospekt mit den Standbildern A ’
3 <https://corpusvitrearum.de/id/F20072> "71A""... "Trennung von Land und Wasser / Erschaffu 13
4  <https://corpusvitrearum.de/id/F2324> "71A"... "Erschaffung der Gestirne (Detail)"@d¢
5 <https://corpusvitrearum.de/id/F2784> "71A"...  "Kain erschidgt Abel (Detail: Unterkérper)"@¢
6  <https://corpusvitrearum.de/id/F4210> "71A"... "Die sechs Tage der Schépfung (Detail: Fiscl
7  <https://corpusvitrearum.de/id/F2322> "71A"...  "Trennung von Land und Wasser / Erschaffu
8 <https://corpusvitrearum.de/id/F448> "71A"... "Adam und Eva"@de Foto: Andrea Gissel, Corpus Vitrearum Deutschland/ Freiburg i Br, CC BY-NC 4.0
9  <https://corpusvitrearum.de/id/F4201> "71A"... "Genesiszyklus (Detail: Erschaffung der Meg permalinke MwS:prusvmwum'dwid/me
10 <https://corpusvitrearum.de/id/F20158> "71A™... "Erschaffung der Engel (Detail)"@d® "Ulm, Deutschland""" <http://www.w3.0rg/2001/X
11 <https://corpusvitrearum.de/id/F2785> "71A""...  "Kain erschldgt Abel (Detail: Oberkdrper)"@de "Miinchen, Deutschland""<http://www.w3.org/
12 <https://corpusvitrearum.de/id/F4211> "71A"... "Die sechs Tage der Schépfung (Detail: Erschaffung von Landtie... “Marburg, Deutschland""'<http://www.w3.org/
13 <https://corpusvitrearum.de/id/F20069> "71A""... "Vertreibung aus dem Paradies"®%¢ "Ulm, Deutschland"""<http://www.w3.0rg/2001/X
14 <https://corpusvitrearum.de/id/F2341> "71A"...  "Kain erschldgt Abel (Detail)"@de "Ulm, Deutschland"""<http://www.w3.0rg/2001/X
15 <https://corpusvitrearum.de/id/F1762> "71A""... "Baum der Erkenntnis mit Schlange"@d¢ "Tlbingen, Deutschland"""<http://www.w3.org
16 <https://corpusvitrearum.de/id/F1605> "71A"...  "Slindenfall und HI. Michael mit Mondsichelmadonna"@de "Schwibisch Hall, Deutschland"*"<http://ww_
17 <https://corpusvitrearum.de/id/F2344> "71A"... "Siindenfall (Detail)"@d¢ "Ulm, Deutschland""" <http://www.w3.0rg/2001/X

ULTURE
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Data Exploration

e Titles and Locations of
stained glass windows
from Corpus Vitrearum
that relate to
Michelangelo’s
“Creation of Adam"?

e via Federation of
Research Data Graph
with Wikidata

e using Iconclass Codes
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SPARQL Endpoint
Data Exploration

e Are there “Dragons”
among the
NFDI4Culture research
data resources?

e via Federation of
Research Data Graph
with Wikidata

e using Iconclass Codes
and GND identifiers

SPARQL Query
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Summary

e Knowledge Graph based Research Data Management

e Modular NFDIcore ontologies to represent NFDI consortia
and their research data

e Knowledge Graph-based Information Portal for interactive
data curation including an automated ETL environment

e Research data integration also for heterogeneous (legacy)
repository technologies

e Centralized semantic index to enable semantic and
exploratory search and discovery

Harald Sack et al, Knowledge Graph based RDM Solutions, NFDI4Memory Ontologies Workshop, Miinchen, 30. Januar 2024
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Despite the fact that it affects our lives on a daily basis, most of us are unfamiliar with the
concept of a knowledge graph. When we ask Alexa about tomorrow's weather or use Google to
look up the latest news on climate change, knowledge graphs serve as the foundation of today's
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technologies, and their significance in today's digital world.
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