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In the context of:

SSHOC-NL

Social Science and Humanities Open

Cloud for the Netherlands (SSHOC-NL).

The project aims to enable ground-
breaking interdisciplinary research on
pressing societal questions.

SSHOC-NL is financed by the Dutch
Research Council (NWOQO) Large-scale
Research Infrastructure Grant.
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Knowledge Organization Systems (KOS)

Various Types of KOS Sane 1002361
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Example: European Language Social Science Thesaurus
(ELSST) by CESSDA

ELSST Thesaurus (Version 5 - 2024) Content ngusge  Engésh -

3,400 concepts covering

the core social science . S = st N
diSCiplineS NN BROACfRCONCFPY LABOUS AND EASRLOYMENT
Translated into EU

languages

https://thesauri.cessda.eu/elsst-5/en/ > “employment”
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Vocabularies also used in data
repositories (e.g., Dataverse)

Werkgelegenheid WERKGELEGENHEID htips //elsst cessda ewid/3/aalddel6-511a-4ese-beh5-2b64cd 1a4818

CBS taxonomie:

Arbeid en sociale zekerheid ARBEID EN SOCIALE ZEKERHEID htips /Maxonomie.cbs niivocabid/3840

CBS begrippen:

Werkgolegenheid WERKGELEGENHEID hitps:/taxonomio.cbs nlivocablid/20

CBS begrippen:

Banen BANEN hitps:/taxonomie cbs niivocablidi22

Frequency of Use ©) high



Example (taxonomy of religions)

. Taxonomy of religious
denominations
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Example: Gender, Sex, and Sexual Orientation (GSSO)
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4+ entity (EISP (15.447)
4 attribute (2,346)
4 personal attribute (615)
+ gender (37)
4 recorded gender (29)
4 administrative gender (28)
4 assigned gender (14)

4 assigned gender at birth (13)
assigned diverse at birth
assigned eunuch at birth
assigned female at birth
assigned indeterminate at birth
assigned intersex at birth
assigned male at birth
assigned no gender at birth
assigned nonbinary at birth
assigned other at birth
assigned third gender at birth
assigned U at birth
assigned unspecified at birth
assigned X at birth



Example: PersonLink

A Multilingual and Multicultural Ontology Representing Family Relationships
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https://cedric.cnam.fr/isid/ontologies/filesPersonLink.html
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Example: Odeuropa
Example of an ontology produced in a research context
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https://data.odeuropa.eu/ontology/

Major challenge: lack of interoperability

Mourits et al., 2025 inventoried the vocabulary (schemas) used by bigger data centers in Asia,
Europe, and North America.

They found that

- “All schemas within historical demography deal with many similar concepts, but have very
limited interoperability.”

And they started harmonizing!

Mourits, R. J., Riswick, T., & Stapel, R. (2025). Common Language for Accessibility, Interoperability, and Reusability in His torical Demography. In B. Steffen (Ed.),
Bridging the Gap Between Al and Reality (pp. 10-29). Springer Nature Switzerland. hitps://doi.org/10.1007/978-3-031-73741-1_2

CLAIR-HD (https://iisg.amsterdam/en/blog/clair-hd)
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Reusing is needed, but: how to find existing vocabularies in SSH?
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https://github.com/CLARIAH/awesome-humanities-ontologies https://github.com/FAIR-Expertise-Hub/awesome-ontologies-social-sciences
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FAIR principles

In 2016, the ‘FAIR Guiding Principles for scientific data management and stewardship’ were
published in Scientific Data, a Nature journal.

- The authors intended to provide guidelines to improve the Findability, Accessibility,
Interoperability, and Reuse of digital assets.

- The principles emphasise machine-actionability (i.e., the capacity of computational systems
to find, access, interoperate, and reuse data with none or minimal human intervention)

Still what is FAIR and what that means from a technical perspective is still heavily debated and
under construction (in the EU). Nothing is set yet, but there is progress in:

e community specific (implementation) strategies (FIPs, e.g. CLARIN & ODISSEI)
e OSTrails.eu

14


http://www.nature.com/articles/sdata201618
https://semdh.github.io/assets/papers2025/SemDH2025_paper_09.pdf#page=5
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Interoperable & vocabularies

|2: (Meta)data use vocabularies that follow the FAIR principles

When we are describing data or metadata, we often use vocabularies that
provide the terms or concepts that are adequate to represent their content.
However, if we use vocabularies in our data or metadata, we should make sure
that they are also FAIR in their own right so that others, humans or machines, can
find, access, interoperate and reuse them. The controlled vocabulary used to
describe datasets needs to be documented and resolvable using globally unique
and persistent identifiers. This documentation needs to be easily findable and
accessible by anyone who uses the dataset.

15



FAIR assessments, FAIR implementation profiles (FIPs)

What is your FIP?

Check out the FIP mini-questionnaire which will lead you through the creation of your own FAIR Implementation Profile:
https://bit.ly/yourFIP or download the questionnaire in PDF.

FAIR principle FAIR enabling resource types
F1
F1
F2
2]
Fé
F4
AL
ALt
Ar2
Ar2

2dccen==

Ri2
R1.2

Source: hitps://www.go-fair.org/how-to-go-fair/fair-implementation-profile/
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FAIR (limitations)

e are semantic artifacts only limited to the Linked Data domain?
o we (will) have lot of (legacy) data that is valuable and should be available in a FAIR manner

o also these have semantic artefacts, e.g. XSD
o FAIR tends to have a RDF/LD focus, but needs to go beyond that

17



Challenge for end-user: vocabulary wor
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\
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Solution for curators (GLAM sector)

%network of terms Frequently asked questions ¥ Taal ~

Searching shared thesauri, classification
systems, and reference lists

for managers of for administrators of for terminology for heritage software
heritage collections terminology sources source providers developers

Searchterms  Look up term

Search words For example: Rembrandt, Amsterdam or painting
p 9

Terminology sources

Uit the Bst of terminciogy Sources

_ . [ I
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https://termennetwerk.netwerkdigitaalerfgoed.nl/en

Existing vocabulary (semantic artifacts) registries

- Linked Open Vocabularies

- Bartoc.org @ @ @

- Ontoportal Alliance .. earons
- FAIRsharing.eu Q ; o
- Limitations e

- Not all do common Apis oy

- Notalldo caching

- Registries are general or per scientific Q

domain, but not for SSH bis—csi

- We need(ed) one registry for SSH eospaes Q

TechnoPortal e IndustryPortol
Py e Nty
MatPortal 01 ] OroCorr
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Trend exploration and analysis

Aggregate portal services
- provide support for
searching, sharing, mapping,
visualizing, and analyzing
a large repository of ontologies, » transformation,
vocabularies, terminologies, and » mediation,
annotations. migration,

exchange,
integration, and

The KOS lifecycle encompassed
by such services includes

= creation,

Individual KOS-based services
- support
indexing, searching, and the exploration of an
extended vocabulary
and as a knowledge resource in its own right.

aggregation.

Slide s borrowed from Zeng, 2024: http


https://www.getty.edu/research/tools/vocabularies/00000_zeng_kos_terminology_services_20241024.pdf

Medical Subject Headings (MeSH)

ARRS GoldMiner
Biomedical Semantic QA
Coll line entolegy
DisGeNET-RDF
eagha-i
Epidemic Marketplace
Kino
Vi Sulbpt s, (Mariel Sanoral Lbrary of Wsdoire, 21 )
Fa— Lexigram
- Neuronal Marphologies and Species Metadata Classification System

L i Sarate, b SRl

astt Plant Ontology
ATl W | e e
S crwoiegy it Tkt i UL, s of ol AL croicingiem i mbiche by B e of g UL icumse. PubChem

Retrospective Analytics System
Semantic Indexing of French Biomedical Data Resources

Socrates MD
The Ontological Discovery Environment

()
PP PPN,
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https://www.getty.edu/research/tools/vocabularies/00000_zeng_kos_terminology_services_20241024.pdf

Distributing vocabularies via the
The SSH Vocabulary Registry



FAIR vocabulary registry & recommender

Production version launched at DH Benelux (June, 2025) https://reqistry.vocabs.clariah.nl/

- Development started during CLARIAH-Core project
(2022)

SSH FAR Vecabulary Registry

- Currently 41 vocabularies only
- Butca. 200 areinreview =

- Initially, it included most vocabularies from two
curated lists:

- Awesome Ontologies for Digital Humanities e m
(ca. 40 vocabs) e et

- YALC: a reqistry of Linked Open Datasets (ca.
126 vocabs)

- Some are highly FAIR-compliant, some are reference only

24
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Vocabularies in the SSH FAIR Vocabulary Registry

- Vocabulary metadata is stored in XML (using a CMDI profile)

- https://www.clarin.eu/content/cmdi-component-metadata-infrastructure

- Not all vocabularies are FAIR

- We have been working on:
- Selecting most relevant ones
- Adding more metadata

- and creating/adapting the vocabulary metadata using existing vocabularies (e.g., VOID, DCAT,
MOD)

- Testing download / Improving workers

25
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The search and browsing interface

SSH FAIR Vocabulal'y Registl'y About Guidelines FAQ HowTos Release notes Publications

Suggest new
Meau / Static vocabulary
pages
Query box

Register new vocabulary

TEXT SEARCH

Soloct
Selected
Search -
filters / Roset

SYNTAX

Filters/Facets AGROVOC Core ow

Since the early 19807, the Food and Agnculture Organiza the United Nations (FA/ 3 )
YL . AGROVOC, a valuable tool for classifying data homogeneously, f iting ineroperability and reuse
Y AGROVOC 3 multilingual and ¢ f ‘| abulary designed ¢ Ver concept § terrr Jy under
A areas of intere It is the largest xod Open Do 1 about agr ture avaiable for ¢ e and
hesd LS gredtest impact i th ing dng tt e55 and ty of data Show more

Result list An ontology about letter corresponding rdfs
ENTITY Formai description of letter corresponding, reiated classes, and properti

Basic Formal Ontology (BFO)

Result snippet

The Basic Formal Ontology

TOPIC (NWO)

b,

o Brick: A uniform metadata schema for buildings
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Detailed page per vocabulary
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Vocabularies for vocabulary description

DCAT (and DC terms) -> Data Catalog Vocabulary

VOAF -> Vocabulary of a Friend

VANN -> A vocabulary for annotating vocabulary descriptions
REV -> RDF Review Vocabulary

PAV -> Provenance, Authoring and Versioning

Schema.org

VolD -> Vocabulary of Interlinked Datasets

MOD -> Metadata for Ontology Description and publication (Ontoportal)

28



Basic approach

e theregistry is metadata only, i.e., all vocabs "live" somewhere else ... has an owner/home
outside of the registry ... unless it "died" than we have still a cache

e we add common APIs as far as possible, e.g., SKOSMOS for SKOS, SPARQL for any RDF-
based vocab

® the reqistry is for more than just vocabularies, but for any semantic artifacts, i.e. including
schema's models, ontologies, etc. (this is a main difference with Termennetwerk)

e as not all datasets will become LD, we also want to cater for semantic artifacts for other data
representations like XML or CSV

e as there are unlimited ways a homepage for a vocab might look and lead to a download of the
actual vocab, there is still a lot manual/semi-automatic labour going on, and, as many other
similar registries do, we have to revisit the vocabulary from time to time to curate our entry ...
we're working to make this move to automatic more and more ...

29



FAIR vocabulary registry & recommender (architecture overview)

Registry Recommender Static file server
.
y
CMDI SPARGL Cache Docs
b -
¥
Editor > Workers

Repositories:

- https://github.com/CLARIAH/vocab-workers

- https://github.com/CLARIAH/vocab-registry

- https://github.com/CLARIAH/vocab-registry-editor

- https://github.com/CLARIAH/vocab-registry-docs

- (vocabulary recommender temporarily in development in private Gitlab)

Recent paper:
Meijer, K. and Windhouwer, M. (2024). The CLARIAH FAIR Vocabulary Registry. CLARIN Annual Conference
Proceedings, page 154. https://www.clarin.eu/sites/default/files/CLARIN2024_ConferenceProceedings_final.pdf
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Guidelines and HowTos

SSH FAIR Vocabulary Registry About Guidelines FAQ HowTos Release notes

Concepts Software Standards Creation Reuse Publication Example workflow 1

SSH FAIR Vocabularies Guidelines

Just the start of a collaborative effort!
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Roadmap

Current work in progress: Future development (public roadmap in progress):

-  Browser/website technical and usability improvements

- Inventorizing & adding existing
vocabularies in SS and
Humanities - Implement APIs (OpenRefine, Lenticular Lens)

- Continue developing the vocabulary recommender

- Making the vocabulary - Work on specificities for non-RDF vocabularies

metadata schema also FAIR
- Integrate to INEO portal

- Defining workflows
(accepting/rejecting suggested - Integrate FAIR assessment scores for vocabularies

vocabs, curation)
- User evaluation

- Documentation pages /
Guidelines


https://github.com/orgs/CLARIAH/projects/12

FAIR vocabulary recommender (in the roadmap)

https://recommender.vocabs.dev.clariah.nl/

- scoring of a vocab to be based on:

- Automatically checks on whether a vocabulary exists in other registries
(e.g., Bartoc or LOV)

- Registry gets user reviews (stars and comments)
Recommender Processes these inputs and give recommendations

Also recommendations based on user-provided csv (schema)
O clariah

Vocabulary Recommender

I D|

Vel Crurglse

59 5 B Thet Fried of § P Sotewsy 00 b

P b 1 et sl ebmesons e il PaTROnel, P & DRI



https://recommender.vocabs.dev.clariah.nl/

Key points



Key points

Controlled vocabularies are an essential part (and/or product) of

research work, but finding, reusing and sharing doesn’t happen often.

FAIR-ness of vocabularies in SSH is far from ideal.

The SSH FAIR Vocabulary Registry aims to fill in these gaps:
collecting, describing & facilitating reuse, and providing guidelines to
researchers to encourage FAIR-ness of vocabularies from the
creation stage.
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Use and contribute to SSH FAIR Vocabulary Registry

https://reqistry.vocabs.clariah.nl/

- Suggesting new - Participating of (user)
vocabularies to add evaluation

(=] [m]
| .

S5H FAIR Vocabulary Registry

- Contributing content or
questions to the Guidelines edu.nl/ykctd
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https://registry.vocabs.clariah.nl/

extra
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CV Version 1 C\ Version 2
ANIMALS
Cat w1 time | Cat V2 |
Mouse v1
Figure 3b
Versioning Propagated
UPWARDS
CV Version 1 CV Version 2
ooy v
Cat w1 dma | Cat w2 |
Figure 4b
Versioning Propagated
DOWNWARDS

https://zenodo.org/records/8402414

Cancept
labelled “Dog” in
English is
re-labelled as
Hound” in v2

ConceptScheme
labelled “Animals”
in English is
re-labelled as
“Pats”in v2
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https://zenodo.org/records/8402414

SKG-IF Overview https://zenodo.org/records/15309838

(& D & )
SKG-IF Open API

. J
(e 2\

Interoperability Framework J [ Jgg:‘:;;o ‘J { SHACL

Extensions
\ o
( )
Data model
SKG-IF Ontology (SKG-O)

\& 4

) ( | ) | J ( J ( J y

NStrails (he Eumopasn Unisn OSTrails Webinar # 4 | 30 Apr. 2025
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https://zenodo.org/records/15309838

FAIR Reference Model

e . Laire R eraer ) Gy TRASE O
i Ampa el epriee
[ — '
In Damesrsion
i AL e
L] il Sl »
Migtng [T PPRTPEENC A P Banchmark
o e T — = g b
E T B sl e
&8 mpiTantanon of A rpaeeiptoe o
e BT OOGTYR s S80 000210
M. ikl TS
o ST SO o S0 DOGI
v
Tast Algortren
o T ‘_',r" e e
pedn hbpiMan

Execution

I N} X

Par— 7 \ PR ——
Test Resull / \ ARpHETEE DooTe
P —— PEP———

https://zenodo.org/records/14794901
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https://zenodo.org/records/14794901

reuse

e RDFS and beyond add reasoning capabilities
o range <- prop ->domain
o using the prop has impact on the subject and/or object
(©)

e reusing an ontology also takes over inference
e mixing & matching multiple ontologies might lead to incompatible inferences
e still try to reuse as much as possible ;-)

http://workingontologist.orqg/
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https://en.wikipedia.org/wiki/RDF_Schema#RDFS_entailment
http://workingontologist.org/

RDFS
v RDFS-Plus (Optimized)

o0 e (o) Comper: QD ruires Towten s  werpuyn Bovce & ovtene B O wpoy Ouniey Besws mriay wurse Powex 4 v
¢ C Q D muwpifocaihost: 7200 reposioryicreatelgraphat ) 2 ® &£ 0 8 B O =
lzzw (B2ww Soews Sen v S &y 2" 0000 R & SON “-wec G &v 00 Gc B0 Bw 41 Ber G B [2) Otver Beckmarks
GraohDB Create GraphDB repository Q  EowsAsE.  Ben
ra p Repository GLOBALISE
Repository ID*
('l) Import Location Local
Repository descnphion Type Geophab
ACCess Read/write
@ Explore v Rear-oolv
No inference Total staternents 49,355
RDFS (Optimized) ot rules, which
‘ T R Inferred 174

Monitor v

{§} Setup A

Repositories
Users and Access
ACL Management
My Settings
Connectors
Cluster

Plugins
Namespaces
Autocomplete
RDF Rank

Rulese
—-— OWL-Horst (Optimized) Expansion ratio (total/explicit). 1.00
OWL-Horst
OWL2-QL (Optimized)
owLz-QL
OWL-Max (Optimized)
OWL-Max ‘ 4 options
OWL2-RL (Optimized)
Indexing OWL2-Rt
Entity 1D ze ® 320 40-ba
Enable context index
Enable predicate list index
Enable full-text search (FTS) index
FTS indexes to buikd default, iri

(comma celimited)

FTS index for xsd:string Gefault

literals
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Publish vocabularies: handson

e (ithub pages

e skosplay
e skosmos
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https://github.com/menzowindhouwer/menzowindhouwer.github.io/settings/pages
https://github.com/menzowindhouwer/menzowindhouwer.github.io/settings/pages
https://skos-play.sparna.fr/play/
https://skos-play.sparna.fr/play/
https://github.com/knaw-huc/sd-skosmos
https://github.com/knaw-huc/sd-skosmos

List of concepts to place in the taxonomy:

https://lod.nal.usda.gov/nalt/en/page/29712

squashes
vegetables
zucchini

winter squashes
summer squash

courgette

NALT Full

Mierarchy

Plant Production, Gardening

| pakchind
Fields of Study | plant products

Aramals, Livest

A, One Meaith

Fieids of Ssudy | plant products

PREFERRED TERM

BROADER CONCEPT

SYNONYMS

IS PRODUCT OF
IN OTHER LANGUAGES

URI

DOWNLOAD THIS
CONCEPT

EXACTLY MATCHING
CONCEPTS

plant praducts | vegetable products | vegetabies Wow ol T pathy

vepetable products [/ vepetables J squashes [ pucchin
plant prodects | vegetable products / vegetables / squashes / 2ucchini

vegetable products [ vegetables / squashes | rucchind

zucchini

Spansh

hitps) od nal usda gov/nalt/2%712

ROF XML TURTLE JSON LD Created 11906, last modied /517

hitp /i agraemantciong/gac Magrisemantxs. ong

C1255¢
ip//vd cati org\cabu/TO502 W.cablog
marrows dms ooy
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https://lod.nal.usda.gov/nalt/en/page/29712

Coffee/tea break
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