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A. Trend: Publishing KOS as LOD

Semantic Web 
standards

Ø SKOS 
Ø OWL 
Ø RDFS

Ø SPARQL 
Ø RDF

LOD KOS

Ø Many KOS schemes have been 
turned into
Ø OWL ontologies, or 

Ø SKOS-ified datasets;

Ø Such datasets are usually 
available 
Ø as data dumps, or 

Ø through SPARQL endpoints. 

enables
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BARTOC
(The Basel Register of  
Thesauri, Ontologies 
& Classifications )

KOS registered: 
-(2016-05): 1,836  
-(2017-08): 2,753 

v RDF: 297

-(2019-08): 2,988
v RDF: 438
v SKOS: 433 

http://bartoc.org/
Accessed 2019-05-14

A. Trend: Publishing KOS as LOD

4

http://bartoc.org/


2019-08-22 data

5
http://bioportal.bioontology.org/

A. Trend: Publishing KOS as LOD
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Search Type of 
KOS/DATASET

# found 
(initial)

# found 
(verified)

# with SPARQL 
endpoints

Authority Files 164 18 11

List 825 71 59

Terminology 39 35 8

Thesaurus 80 91* 41

Taxonomy 37 22 10

Classification 478 43 31

**Ontology 531 266 114

Totals 1623 (+531 
ontologies)

280 (+ 266 
ontologies)

160 (+114 
ontologies)

(for LOD datasets, 
not limited to KOS)

https://old.datahub.io/dataset
Accessed 2019-08-21

A. Trend: Publishing KOS as LOD
Findings from the datahub, as of 2019-08

https://old.datahub.io/dataset


Data of a LOD KOS are expressed as RDF triples 
and may be encoded using any concrete RDF syntax. 
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Images captured 2019-05-14

Available in 
various 
formats 

http://id.loc.gov/authorities/subjects/sh2007006251

A. Trend: Publishing KOS as LOD

http://id.loc.gov/authorities/subjects/sh2007006251
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Ø Many KOS schemes have 
been turned into
Ø OWL ontologies or 
Ø SKOS-ified datasets;   

Ø Such datasets are usually 
available 
Ø as data dumps or 
Ø through SPARQL endpoints. http://vocabularies.unesco.org/browser/en/about

Image captured 2019-05-14

A. Trend: Publishing KOS as LOD

http://vocabularies.unesco.org/browser/en/about


http://vocabularies.unesco.org/sparql-form/
Image captured 2019-05-14

Ø Many KOS schemes have 
been turned into
Ø OWL ontologies or 
Ø SKOS-ified datasets;   

Ø Such datasets are usually 
available 
Ø as data dumps or 
Ø through SPARQL endpoints. 

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul 9

A. Trend: Publishing KOS as LOD

http://vocabularies.unesco.org/sparql-form/


Standardized domain KOS

o AGROVOC

o Art and Architecture Thesaurus (AAT)

o ICONCLASS - Multilingual Thematic 
Classification

o English Heritage Monument Types Thesaurus  
& a series of thesauri for cultural heritage

o Medical Subject Headings (MeSH)

o Gene Ontology

o STW Thesaurus for Economics

o & dozens for biomedicine

Language- and culture-specific KOS

§ Traditional Korean Medicine Ontology

§ Art and Architecture Thesaurus-Taiwan

§ National Diet Library of Japan (NDL) Authorities

§ & more

General-purpose KOS

• Library of Congress Subject 
Headings  (LCSH)

• EuroVoc

• Faceted Application of Subject 
Terminology  (FAST)

• Universal Decimal Classification 
(UDC) Summary

• Library of Congress Classification;  

• National Diet Library of Japan 
subject headings

Name-authority types of KOS

q Getty Thesaurus of Geographic 
Names (TGN) 

q Union List of Artist Names (ULAN)

q FAO geopolitical ontology

q VIAF (Virtual International Authority 
File)

q & several national library’s name 
authorities

LOD KOS in the Datahub -Examples  

Available in 
various 
formats 
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A. Trend: Publishing KOS as LOD



B. Metrics development for 
LOD KOS

a) -- as  an open dataset  -- FAIR
b) -- as a KOS vocabulary  M
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Ø Following the FAIR Principle

LOD KOS

a).-- as  an open dataset

Image source: LIBER 
Europe: Implementing 
FAIR Data Principles -
The Role of Libraries

https://en.wikipedia.org/wiki
/FAIR_data
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https://en.wikipedia.org/wiki/File:Implementing_FAIR_Data_Principles_-_The_Role_of_Libraries.pdf
https://en.wikipedia.org/wiki/FAIR_data


Findable 
F1. (Meta)data are assigned a globally unique and 
persistent identifier
F2. Data are described with rich metadata (defined 
by R1 below)
F3. Metadata clearly and explicitly include the 
identifier of the data they describe
F4. (Meta)data are registered or indexed in a 
searchable resource

13

https://www.go-fair.org/fair-principles/

LOD KOS’ FAIR: Findable

vs.

Examples from the datahub: 
- Various levels of F[indable]

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul
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LOD KOS’ FAIR: Accessible

vs.

Examples from the datahub: 
- Various levels of A[ccessible] 
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Accessible
A1. (Meta)data are retrievable by their identifier using a 
standardised communications protocol
• A1.1 The protocol is open, free, and universally 

implementable
• A1.2 The protocol allows for an authentication and 

authorisation procedure, where necessary
A2. Metadata are accessible, even when the data are no longer 
available https://www.go-fair.org/fair-principles/



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

15

https://www.go-fair.org/fair-principles/

LOD KOS’ FAIR: Interoperable

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Preliminary study 
findings:

• (Meta)data that 
have been used in 
describing the 
vocabularies vary at 
different registries.

• The way of 
categorizing the 
vocabulary type in 
the datahub is 
unstandardized, 
even though the 
terms to use are 
suggested.

Search Type of 
KOS/DATASET

# found 
(initial)

# found 
(verified)

Authority Files 164 18

List 825 71

Terminology 39 35

Thesaurus 80 91*

Taxonomy 37 22

Classification 478 43

**Ontology 531 266

Totals 1623 (+531 
ontologies)

280 (+ 266 
ontologies)
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LOD KOS’ FAIR: Reusable

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

vs.

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

Examples from the datahub: 
- Various levels of R[eusable]

https://www.go-fair.org/fair-principles/

16Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul



B. Metrics development for 
LOD KOS

a) -- as an open dataset -- FAIR
b) -- as a KOS vocabulary -- FIT M
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Functional
Impactful
Transformable
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KOS vocabularies  in the Datahub -Examples  

• General-purpose KOS

• Library of Congress Classification (LCSH)

• EuroVoc

• Faceted Application of Subject Terminology 

• Universal Decimal Classification (UDC) 
Summary

• Library of Congress Classification

• National Diet Library of Japan subject 
headings

• Name-authority types of KOS

• Getty Thesaurus of Geographic Names 
(TGN) 

• Union List of Artist Names 

• VIAF (Virtual International Authority File)

• and several national library’s name 
authorities

• FAO geopolitical ontology

Ø Standardized domain KOS

Ø AGROVOC

Ø STW Thesaurus for Economics

Ø Art and Architecture Thesaurus (AAT)

Ø ICONCLASS - Multilingual Thematic 
Classification

Ø English Heritage Monument Types 
Thesaurus &
a series of thesauri for cultural heritage

Ø Medical Subject Headings (MeSH)

Ø Gene Ontology

Ø and dozens for biomedicine

Ø Language- and culture-specific KOS

Ø Traditional Korean Medicine Ontology

Ø Art and Architecture Thesaurus-Taiwan

Ø National Diet Library of Japan (NDL) 
Authorities. 

Great! 

However

They need to be 
explored through RDF 
delivery services è

18

b) -- as  a value vocabulary

DUMP

SPARQL

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

LOD KOS
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Delivering the [whole] KOS vocabularies

https://publications.europa.eu/en/web/eu-
vocabularies/th-dataset/-/resource/dataset/eurovoc

DUMP

SPARQL

https://publications.europa.eu/en/advan
ced-sparql-query-editor

- Example 

https://publications.europa.eu/en/web/eu-vocabularies/th-dataset/-/resource/dataset/eurovoc
https://publications.europa.eu/en/advanced-sparql-query-editor


Functional

F1. Delivered in consumable formats
Ø Available in various data serialization 

formats

Ø Accessible through SPARQL endpoints

F2. Endpoints are operational 
Ø Ensures sustainability

F3. Dataset properties and structures are 
informed effectively 

Ø Contains refined query examples to 
reveal the internal structures.

F4. Services are user-friendly, making 
vocabulary contents reachable

Ø Enhanced usability (user friendliness)
through default or example queries for 
data exploration. 

Made available in ways that 
enhance their inherent purpose.

Marcia Zeng & J. Clunis - NKOS Workshop 
@DC2019, Sept 24, Seoul20

Functional

B. Metrics for LOD KOS
b) -- as  a value vocabulary



Functional

Ø Available in various data 
serialization formats

Format 2016 2017 2019

json 54 42 75
html 47 37 72
xml 55 42 70
tsv 44 30 64
rdf+xml 40 30 62
default/auto 37 27 51
turtle 30 26 40
csv 34 20 40
n-triples 26 18 37
javascript 23 11 32
spreadsheet 22 3 31
plain/text 20 21 28
query structure 15 15 23
Serialized PHP 15 15 22
ASCII 3
Raw Response 3
Pivot Table 2
Google Chart 2
json-ld 3 1
sqLite Database 1 1

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Offering various serializations make data more likely to 
be FIT (functional, impactful and transformable.)

Consu
mable?

F1. Exposed to users in consumable
formats

Findings based on data from datahub: 



Functional

22Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Search Type of 
KOS/DATASET

# found # with SPARQL 
endpoints

Thesaurus 79 40

Classification 476 31

Taxonomy 35 8

Terminology 39 8

List 821 58

Total 1450 145

Search Type of 
KOS/DATASET

# found # with SPARQL 
endpoints

Thesaurus 67 39

Classification 458 29

Taxonomy 26 8

Terminology 35 7

List 665 52

Total 1251 135

2016

2017

Search Type of 
KOS/DATASET

# found # with SPARQL 
endpoints

Authority File 164 11

Thesaurus 80 41 

Classification 478 31

Taxonomy 37 10

Terminology 39 8 

List 825 59 

Total 1623 160

2019

- Data collected from datahub

with SPARQL Endpoints
In addition to data dumps …

Ø Accessible through SPARQL
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Year Checked Not available

2019 171 83

2017 117 63

2016 127 29

Number of Non-Functioning SPARQL endpoints

after removing 
duplicates and not 
including 
ontologies.

Reality check

Functional

Findings (2019): Near 80% are operational.  

F2. Endpoints are operational . 

Ensures sustainability!



In order to master a query, one 
must understand: 

• the syntax, 
• forms, 
• operators, 
• result set modifiers, 
• variables, and 
• functions of the SPARQL 

query language. 

+
• properties used by various 

involved RDF vocabularies 24Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

FunctionalF3. Dataset properties and structures are 
informed effectively. 



WHY? 
If these thesauri are 
similar in structure
and 
use similar sets of 
properties, 
I could learn from 
one, and then apply 
that knowledge to 
others when forming 
the SPARQL queries 
…

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul
25

Reality check(cont.)F3. Dataset 
properties and structures 
are informed effectively. 



Even if you know how to make a SPARQL query,
you still have to know the internal properties and 
data structures, in order to use them.    

Reality check: For the 82 KOSs which provided SPARQL Endpoints, 
are they similar in structure and do they use a similar sets of properties?                          

[Study conducted in 2016.]
Finding: 
The majority have 
specialized 
properties to 
represent their 
structure.

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul 26
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Again, reality check: For the KOSs which provided 
SPARQL Endpoints, are they similar in structure and do 
they use a similar set of properties?

[Study conducted in 2019.]
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• Include at least a basic default query such 
as SELECT * WHERE ?s ?p? 0? LIMIT 100 
which would allow users to explore the 
first 100 triples in the graph.

• Include queries to allow users to explore 
unique features of the dataset.

• Contains multiple refined 
query examples to inform
knowledge of dataset 
properties and structures.

(cont.)F3. Dataset 
properties and structures 
are informed effectively. 

Functional



In order to master a query, one 
must understand: 

• the syntax, 
• forms, 
• operators, 
• result set modifiers, 
• variables, and 
• functions of the SPARQL 

query language. 

+
• properties used by various 

involved RDF vocabularies29Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Functional

Findings (2019) of 171 endpoints: 
• 66 offered a default query. 
• 15 offered example queries of any kind.

F4. Services are user-friendly, making vocabulary 
contents reachable. 



3/82 (2016)
9/160 (2019) 
gave more than 
3 sample 
queries like 
this.

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul 30

reachable !

Functional

Enhance usability 
(user friendliness)
through default or 
example queries for 
data exploration. 

(cont.) F4. Services 
are user-friendly, 
making vocabulary 
contents reachable. 



B. Metrics development for 
LOD KOS

a) -- as  an open dataset  -- PAIR
b) -- as a KOS vocabulary -- FIT M
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Impactful

I1. Exposed through terminology 
services

a) Vocab Registries

b) Vocab Repositories / portals

I2. Used by data providers
a) as a primary value Vocab

b) in semantic enrichment

I3. Mapped with other KOS 
vocabularies

I4. Showed/discussed at professional 
conferences and publications

Maximizing the impact of a 
LOD KOS vocabulary

Marcia Zeng & J. Clunis - NKOS Workshop 
@DC2019, Sept 24, Seoul32

-- as a KOS vocabulary   
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a. Registry of KOS

Ø BARTOC (Basel Register of Thesauri, Ontologies & Classifications): 
2900+ https://bartoc.org/

Ø Taxonomy warehouse http://www.taxonomywarehouse.com/default.aspx

Ø Taxobank: 2000 vocabularies http://www.taxobank.org/

b. Registry of LOD vocabularies (“property vocabularies” & “value vocabularies”) 

Ø E.g., LOV (Linked Open Vocabularies)  http://lov.okfn.org/dataset/lov : 
Ø 600+ registered, some are value vocabularies.

c. 3) Registry of LOD products, including KOS 

Ø DataHub https://datahub.io/

a) Registries --offer information about vocabularies 

I1. Exposed through terminology services Impactful

Marcia Zeng & J. Clunis - NKOS Workshop 
@DC2019, Sept 24, Seoul

https://bartoc.org/
http://www.taxonomywarehouse.com/default.aspx
http://www.taxobank.org/
http://lov.okfn.org/dataset/lov
https://datahub.io/


2019-09-10 data

34Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

A domain-oriented portal, 
revealing the impacts

b) Vocabulary repositories 
I1. Exposed through terminology services

- Hosting & managing; updated regularly



http://bioportal.bioontology.org/ontologies/MESH 35

a) as a primary value vocabulary
I2. Used by data providers



Europeana enriches … by 
aligning to (xxx)
• places (GeoNames), 
• agent names (Dbpedia), 
• concepts (GEMET, Dbpedia), 

and 
• time period (Semium Time).  

36Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

- Source: Europeana Semantic Enrichment Framework Documentation, Available 
from https://pro.europeana.eu/page/europeana-semantic-enrichment

Results obtained with the semantic enrichment 

-- relate Objects to concepts, 
agents, places, etc., using the 
properties in EDM (e.g., dc:subject, 
dc:creator).

b)  in semantic enrichment
Type Nov-

13
Dec-13 Jan-14 Aug-14 Aug-16 Nov-16 April-18 June-19

Place 4.6M 4.4M 4.6M 7,0M 15,269,339 13,449,346 13,684,525 14,019,045

Concept 8.9M 9.1M 9.7M 9,2M 12,633,522 12,367,496 13,275,736 15,734,342

Agent 12K 34K 44K 144K 889,152 1,228,862 1,400,248 1,309,614

Time
Period

13.3M 12.8M 12.6M 10,2M 20,925,367 18,607,930 18,786,476 17,406,100

Table 3. Quantitative overview of the results obtained with the semantic enrichment.

I2. Used by data providers

https://pro.europeana.eu/page/europeana-semantic-enrichment
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Europeana semantic enrichment (https://pro.europeana.eu/page/europeana-semantic-
enrichment) -- link to several vocabularies , captured 2019.9.

Vocabularies used by Europeana in semantic enrichment  

https://pro.europeana.eu/page/europeana-semantic-enrichment)
https://docs.google.com/spreadsheets/d/1BoDNolkcp_qfvVShdOZyGcf61XslcwKF2MdGcjgYs20/edit


38

https://publications.europa.eu/en/web/eu-
vocabularies/th-dataset/-/resource/dataset/eurovoc

Alignments 
require 

interoperability
in syntax

&
structure

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

I3. Mapped with 
other KOSs Impactful

Inter
opera

ble
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Example
syntax

&
structure

The figure shows two AGROVOC concepts linked by the property 
skos:broader (hierarchical relation), each with an SKOS-XL label.

Image source: http://aims.fao.org/standards/agrovoc/concept-scheme
Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

http://aims.fao.org/standards/agrovoc/concept-scheme
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AGROVOC Linked Open Data 

http://aims.fao.org/standards/agrovoc/linked-data
Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

http://aims.fao.org/standards/agrovoc/linked-data


Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul
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http://zbw.eu/stw/version/latest/mapping/agrovoc/about.en.html

http://zbw.eu/stw/version/latest/mapping/agrovoc/about.en.html


Tool: Mix’n’Match
This tool lists entries of some external 
databases (over 1000  catalogs), and 
allows users to match them against 
Wikidata items.

https://tools.wmflabs.org/mix-n-match/#/

Vocabulary sharing and 
mapping by volunteers
(non-centralized)

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul 42

https://tools.wmflabs.org/mix-n-match/


Marcia Zeng  Marjorie Hlava- Taxonomy Division, SLA2019 43
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Mix’n’Match

Tool: Mix’n’Match
This tool lists entries of some external 
databases (over 1000  catalogs), and 
allows users to match them against 
Wikidata items.

(cont.) Vocabulary 
sharing and mapping by 
volunteers
(non-centralized)
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Authority Control (100+) includes:
• Well-known vocabularies such as 

GeoNames, FAST, UNESCO 
Thesaurus, and MeSH (Medical 
Subject Headings) sub-lists, 

• Other specialized vocabularies, 
e.g.:

• DoS (Dictionary of Sydney), 
• INRAN Italian Food Nutrient 

profiles, 
• ISO 15924 numeric code, 
• Gran Enciclopèdia Catalana, 
• Europeana Fashion Thesaurus, 
• MIMO Music Instruments, 
• Great Russian Encyclopedia
• etc. 

More than half of these vocabularies 
have over 70% of entries manually 
mapped to Wikidata.

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Mix’n’Match



Ø NKOS workshops

Ø LODLAM Summit

Ø ISKO and ISKO-chapter events

Ø Books and journal articles

Ø … … 

45
Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Impactful

-- as a KOS vocabulary 
I4. Showed/discussed at professional 
conferences and publications



B. Metrics development for 
LOD KOS

a) -- as  an open dataset  -- PAIR
b) -- as a KOS vocabulary -- FIT M
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Transformable

T1. Allows special KOS products to 
be derived from the original data

T2. The user is given autonomy to 
determine what structure and 
information is desired and can be 
reproduced

T3. Extended to fit diverse needs, 
e.g. language and culture

T4. Supports innovative
transformative uses beyond normal 
“value vocabularies”

Extends the functionality and 
impact through innovative 
adaptations.

Marcia Zeng & J. Clunis - NKOS Workshop 
@DC2019, Sept 24, Seoul47

-- as a KOS vocabulary   
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48
http://vocabularies.unesco.org/sparql-form/
Image captured 2019-08-21

Transformable

derivable?

Top - -down

T1. Allows special KOS 
products to be derived from 
the original data

http://vocabularies.unesco.org/sparql-form/


49
http://vocabularies.unesco.org/sparql-form/
Image captured 2019-08-21

About 100 micro-thesauri can be obtained

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Transformable

Top - -down

http://vocabularies.unesco.org/sparql-form/


50
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Other special KOS sets can be obtained.

Transformable

Top - -down

http://vocabularies.unesco.org/sparql-form/
Image captured 2019-05-14

http://vocabularies.unesco.org/sparql-form/
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http://vocab.getty.edu/sparql

1

2

3

4

reproducible
bottom - - up 

T2. The user is given 
autonomy to determine 
what structure and 
information is desired 
and can be reproduced.

Transformable

http://vocab.getty.edu/sparql
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AAT descendants of 300194567 "drinking vessels". 

Got the dataset in 2 seconds!

Download in a format you like.

The query can also 
generate scope note, etc. 

Endless reuse potentials. 



300212133
(<costume 
by 
function>)

300212133 <costume by function>
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through http://vocab.getty.edu/sparql

reproducible

bottom - - up 

The query can also generate scope note, etc.

http://vocab.getty.edu/sparql


54
http://aims.fao.org/global_agricultural_concept_scheme_gacs

reproducible

http://browser.agrisemantics.org/gacs/en/

Baker, Thomas et al. 2016. 

Transformable(cont.) T2. The user is 
given autonomy to 
determine what 
structure and 
information is desired 
and can be reproduced.

http://aims.fao.org/global_agricultural_concept_scheme_gacs
http://browser.agrisemantics.org/gacs/en/


Ø Extended to fit diverse needs 

• Culture

• Language

• Domain 

• Structure 

Ø Virtual harmonization 
through linking
• E.g., Faceted Application of 

Subject Terminology (FAST) –
VIAF, Wikidata
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- because the vocabulary 
is available as a LOD KOS

T3. Extended to fit diverse needs, e.g. language and culture

Transformable



With the correct coding of properties
a FAST’s controlled term 
• is related to a real-world entity and 
• allows humans to gather more information about the 

entity that is being described

Marcia Zeng  Marjorie Hlava- Taxonomy Division, SLA2019 56

CASE: 
FAST

Virtual harmonization through linking
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Ø LOD KOS can be used for 
Ø obtaining special graphs or 

datasets for very complicated 
questions, and

Ø revealing unknown relationships. 

Could a LOD KOS dataset be 
considered 

• as a knowledge base?
• as the foundation of a 

network analysis? 
• as the building blocks of a 

framework for research in 
humanities and science?

beyond being a ‘vocabulary’

TransformableT4. Supports innovative
transformative uses beyond normal 
“value vocabularies”



https://sparql.uniprot.org/

Query examples can lead users
to explore the rich contents of the datasets

58

UniProt
Universal Protein Resource

- a freely accessible database 
- protein sequence and functional 

information, 
- many entries being derived from 

genome sequencing projects. 

Example: Universal Protein 
Resource  (UniProt) 

Marcia Zeng & J. Clunis - NKOS Workshop @DC2019, Sept 24, Seoul

Transformable

innovative

https://sparql.uniprot.org/
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https://sparql.uniprot.org/

“Select the preferred gene name 
and disease annotation of all 
human UniProt entries that are 
known to be involved in a disease.” 

Transformable

https://sparql.uniprot.org/


http://vocab.getty.edu/queries#Top-level_Subjects

One can obtain special RDF graphs 
or datasets for
very complicated questions,   
and for
revealing unknown relationships 
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Example:
Getty Vocabularies: LOD 

Transformable

innov
ative

http://vocab.getty.edu/queries


At the same query 
templates page

Find the section for ULAN.  
Ø There are many 

interesting query 
examples.
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http://vocab.getty.edu/queries

Name authorities 
offer foundational 
structured data for 
network analyses.

Transformable

innov
ative

http://vocab.getty.edu/queries


LOD KOS products can be 
transformed beyond being 
just “value vocabularies”

They can become knowledge 
bases and provide semantic-rich 
discoveries  

Marcia Zeng & J. Clunis - NKOS Workshop 
@DC2019, Sept 24, Seoul62

Transformable
(cont.)T4. Supports innovative
transformative uses
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Made available in ways that enhance 
their inherent purpose

F1. Delivered in consumable
formats.

F2. Endpoints are operational. 

Ø Ensures sustainability

F3. Dataset properties and 
structures are informed effectively. 

Ø Contains refined query examples 
to reveal the internal structures.

F4. Services are user-friendly, 
making vocabulary contents 
reachable

Ø Enhanced usability (user friendliness)
through default or example queries 
for data exploration. 

Ø Functional Ø Impactful Ø Transformable
Maximizing the impact of a LOD KOS 
vocab

I1. Exposed through terminology 
services

a) Vocab Registries

b) Vocab Repositories / portals

I2. Used by data providers
a) as a primary value Vocab

b) in semantic enrichment

I3. Mapped with other KOS vocabs

I4. Showed/discussed at 
professional conferences and 
publications

Extends the functionality and impact 
through innovative adaptations

T1. Allows special KOS products to 
be derived from the original data

T2. The user is given autonomy to 
determine what structure and 
information is desired and can be 
reproduced.

T3. Extended to fit diverse needs, 
e.g. language and culture

T4. Supports innovative
transformative uses beyond 
normal “value vocabularies”

FIT      Metrics for LOD KOS      b) -- as  a value vocabulary



C. Discussion:
Can we decide on the principles for the LOD KOS?

FAIR & FIT

Ø As a dataset
Ø FAIR

Ø As a value 
vocabulary
Ø Functional 
Ø Impactful
Ø Transformable

How can we categorize and produce other labels?
Ø Functional

Ø Consumable
Ø Operational 
Ø Use-friendly,   

Reachable
Ø Informative

Ø Impactful
Ø Exposed
Ø Used
Ø Mapped
Ø Showed/Discussed 
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Ø Transformable
Ø Derivable 
Ø Autonomous
Ø Extendable
Ø Innovative

Other?
? Trustworthy
? Mature
? Refined



Functional Metrics for 
LOD KOS Products

NKOS Workshop, Sept. 25 @DC2019, Seoul, S.Korea

LOD = Linked Open Data KOS=Knowledge Organization Structures/Systems

Thank you!

Marcia Lei Zeng,  Julaine Clunis 
College of Communication and Information (CCI)

Kent State University, USA

Please email me if you got 
more ideas, and would like to 
work together. mzeng@kent.edu


