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The metrics are developed based on:
e Data collected 2015-16, 2017-18, & 2019-20

_ * Datahub and other vocab services
QOutline » Case studies on LOD KOS in the SW, 2015-2020
(Refer to the full paper: Zeng & Clunis, 2020)

1. FAIR LOD KOS found in the Datahub:

-(2016): 1251 found _ _
- aLOD KOS as an open dataset (2017): 1662 found https://datahub.io/

Findab!e -(2021): 1176 found & https://old.datahub.io/
Accessible P

Interoperable with tags: “thesaurus”, “classification”, “taxonomy”,
Reusable “ontology”, “terminology”
) FIT (Note: Some are tagged with multiple categories. Some

have multiple editions.)

Metrics development for LOD KOS @

- a LOD KOS as a value vocabulary

Functional
Impactful
Transformable

81 datasets found for "thesaurus" Ordoriiy | Ratevance

Zeng, M. L. & Clunis, J. (2020). FAIR+ FIT: guiding principles and functional
metrics for linked open data (LOD) KOS products. Journal of Data and
Information Science, 5(1), 93-118. https://doi.org/10.2478/jdis-2020-0008



https://old.datahub.io/
https://datahub.io/

Metrics development for LOD KOS

FAIR

—a LOD KOS as an open dataset

Findable
Accessible
Interoperable
Reusable




Growth of the KOS for information and knowledge organization tasks
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Conventional KOS have always been quick adapters of
of new technologies in their publishing venues and applications

The release of a LOD KOS product
represents a turning point for the
producer or provider of a vocabulary.
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LOD KOS’ FAIR: Findable Examples from the datahub:

- Various levels of F[indable]

Additional Info Additional Info

Field Field

Source Source

Author Last Updated

Data and supplementary materials have
sufficiently rich metadata and a unique

and persistent identifier.

Maintainer Created

. Version
Flndable Last Updated
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 " .
e s they b +*¢* Our additional recommendation:

F4. (Meta)data are registered or indexed in a searchable = Enrich metadata about KOS as much as possible

resource to enable data discovery processes
https://www.go-fair.org/fair-principles/

Created

Languages




Examples from the datahub:

LO D KO S, FAI R: ACCQSSl ble - Various levels of A[ccessible]

| Data and Resources Data and Resources

SPARQL Endpoint EEM  Linked Data entry point (RDFa)
X Linked Data entry point (RDFa)

Metadata and data are understandable
Download (RDF/XML)

Home page for browsing and searching b e
. wnloa

to humans and machines. Data is

deposited in a trusted repository.

g e o e Complete dataset in Turtle
ACCESSIBLE ¥ )

Accessible
A1. (Meta)data are retrievable by their identifier using a standardised
communications protocol

Complete dataset in RDF/XML
Dataset description in VoID
Example in HTML

A2. Metadata are accessible, even when the data are no longer
available

=
i
il

Example in Notation-3

https://www.go-fair.org/fair-principles/
Example in RDF/XML

Example in Turtle

*¢* Our additional recommendation:

Unnamed resource

= Provide multiple pathways for accessing KOS datasets

Example in JSON

Example in JSON-LD




LOD KOS’ FAIR: Interoperable

009::9,:0:0-0.,.0:0.0.8.9:8:0.:8::0.0-0.:.90:,0..0.0.9..0:0.0,:0.¢

BARTOC.org

Metadata use a formal, accessible,
shared, and broadly applicable language

for knowledge representation.

INTEROPERABLE

® eoe 0000 ssensssecsesacacoccococsce KOS Type

Languages

Interoperable
l1. (Meta)data use a formal, accessible, shared, and broadly
applicable language for knowledge representation.

12. (Meta)data use vocabularies that follow FAIR principles
I3. (Meta)data include qualified references to other
(meta)data

License
Subject
Registry

Sorting

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

** Our additional recommendation:

Search Filter

3391
vocabularies

BARTOC unites information about vocabularies and
knowledge organization systems. more.

Gazetteer

Glossary
Categorization schema
Classification schema
List

Name authority list
Ontology

Subject heading scheme
Semantic network
Synonym ring
Taxonomy
Terminology
Thesaurus

Dictionary

= Utilize the KOS Types Vocabulary* to standardize the way

vocabulary types are categorized

*https://nkos.slis.kent.edu/nkos-type.html

Examples from the datahub:

Search Type of
KOS/DATASET

Authority Files
List
Terminology
Thesaurus
Taxonomy
Classification
Ontology

Totals

# found
(initial)

164
825
39
8o
37
478

531

1623 (+531
ontologies)

# found
(verified)

18

71

35

91

43

266

280 (+ 266
ontologies)

Note: Some are tagged with multiple
categories. Some have multiple editions.




Reusable
LO D KO S, FAI R Reusa ble 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
Data and collections have a clear

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

usage licenses and provide accurate

information on provenance.

** Our additional recommendation:

= Adequately supply license and provenance metadata to
enable datasets’ reusability

Examples from the datahub:

provenance-metadata publications published-by-producer rdf thesaurus

®e000eesccecensoenssoosecceccacae

vocab-mappings

lodcloud-diagram-20... lodcloud-diagram-20... no-license-metadata no-proprietary-vocab

no-provenance-metadata no-vocab-mappings publications published-by-producer




Metrics development for LOD KOS

FIT
—aLOD KOS as a

value vocabulary

Functional
Impactful
Transformable




Metrics for LOD KOS

-- as avalue vocabulary

Functional

[The vocabulary is...]
Made available in ways that
enhance its inherent purpose

Metrics: Functional

F1.The vocabulary is delivered in
consumable formats

F2.The provided SPARQL
endpoints are operational

F3. Dataset properties and
structures are informed
effectively

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




AGROVOC 2021-10

The October 2021 version of the AGROVOC thesaurus has been released.
It now contains 39 500 concepts and 890 000 terms, in up to 41
languages.

AGROVOC 2021-10

The October 2021 version of the AGROVOC thesaurus has been released.
1t now contains 39 500 concepts and 890 000 terms, in up to 41

Format

Functional

JSON

HTML

XML

TSV

RDF+XML

DEFAULT/AUTO

TURTLE

Ccsv

N-TRIPLES

JAVASCRIPT

SPREADSHEET

PLAIN/TEXT

QUERY STRUCTURE

SERIALIZED PHP

JSON-LD




Accessible through SPARQL

with SPARQL Endpoints
In addition to data dumps ..

- Data collected from datahub

&% Semantic Web enable
2N ety H LOD KOS >
=s<®s » SKOS » Many KOS schemes have been
turned into
WoC: ~ OowL » OWL ontologies, or
» RDFS > SVKOS:iVﬁecVi datasets
» Such datasets are usually
» SPARQL available
» RDF » asdatadumps, or
» through SPARQL endpoints.
2016
Search Type of # # with Search Type of
KOS/DATASET found SPARQL KOS/DATASET
endpoints

Thesaurus 67 39 Thesaurus
Classification 458 29 Classification
Taxonomy 26 8 Taxonomy
Terminology 35 7 Terminology
List 665 52 List
Total 1251 135 Total

** Our recommendation for F1:

2017 2019

# found # with Search Type of # found # with
SPARQL KOS/DATASET SPARQL
endpoints endpoints

79 40 Thesaurus 80 41

476 31 Classification 478 31

35 8 Taxonomy 37 10

39 8 Terminology 39 8

821 58 List 825 59

1450 145 Total 1459 149

= a KOS vocabulary should be delivered in consumable formats: available in various
data serialization formats and accessible through a SPARQL endpoint




Functional

F2. SPARQL endpoints are operational
Findings (2019): Near 80% are operational

. Number of Non-Functioning SPARQL endpoints
Reality check

more than 20% are no longer working
after removing
duplicates and not Ef?su res

including

Qip,, .
ontologies: nab///fy!

** Our recommendation for F2:

= Institutions should commit to ensuring the sustainability of access to their KOS
dataset deliverables by providing a persistently available SPARQL endpoint




F3. Dataset properties and structures are
informed effectively

UNESCO vocabularies - SPARQL service

Contact us

Eshulcgraph (R]) http://vocabularies.unesco.org/spargl-form/

Query

1 v~ PREFIX skos: <http://www.w3.0org/2004/02/skos/core#> PREFIX isothes: <http://pur1.org<
/is025964/skos-thes#> SELECT ?domainNotation (STR(?domainLabel) AS ?domainEnglish)
?mtNotation (STR(?englishLabel) AS ?english) WHERE {

?collection a <http://vocabularies.unesco.org/ontology#MicroThesaurus> .

?collection isothes:superGroup ?domain .

?collection skos:notation 2?mtNotation .

?collection skos:prefLabel ?englishLabel.

FILTER(langMatches(lang(?englishLabel), 'en')) ?domain skos:notation ?domainNotation

?domain skos:prefLabel ?domainLabel .

FILTER (langMatches ( lang ( ?2domainLi

} ORDER BY ?domainNotation ?mtNotai Query exemples
 Explore a sample of the data
o List all concepts of a micro-thesaurus in french
o List all concepts of a domain
o List all concepts
o List all micro-thesauri
o List all the translations english-french
o List the translations english-russian
o List concepts created ~ —
* Get the list of countr [ EGG_
o Select all the properti*  Text
o Make asearchonall tf XML
© Getall concepts in ery  JgON ghs» notes, broaders, narrowers and related (with IDs)
¢ Ds)
e Get the hierarchical ¢ NTriples c\zb:ls)
. RDF/XML
[ at
csv
Result format: TSV

HTML j
Run Query

e Get the hierarchical t

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.

4

properties used by various
involved RDF vocabularies



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

(cont.) F3. Dataset Reality check: For the KOSs which provided SPARQL
Endpoints, are they similar in structure and do they use a
similar set of properties?

Functional

properties and structures
are informed effectively

Property checking

Finding
color legend —— ..., A .- o . (S’rudy

= = ; conducted in
2016): The
majority have
specialized
properties to

represent their
« Structure.

i iiw‘ii\
{111
I




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.]

color legend Property checking

T

I

l

I
b

1110




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

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

RDE SPARQL
l =~ Endpoint
| o

~ Download v Query
(get file) (write in SPARQL)

~ API
(program)

¢ Our recommendation for F3:
— Dataset properties and structure information should be more effectively and

readily available

Functional

—A SPARQL service should at least contain refined query examples to reveal the
internal structures of the datasets




F4. Services are user-friendly, making vocabulary
cont(e—ntscre@acgae;bhttlpse://agrovoc‘uniroma2.it/sparql/ Flndlngs (2019) OF 149 endPO”TI-S:
uris - SPARQL service * 66 offered a default query.
- * 26 offered example queries of any kind.
R o * 9 provided more than 3 example queries.

PREFIX skosxl: <http://www.w3.0rg/2008/05/skos-x1#>
SELECT DISTINCT ?property ?value ?label

4 v WHERE { /——_\
5 BIND(<http://aims. fao.org/aos/agrovoc/c_8309> AS ?concept)

Query +

7
6 7concept ?property ?value . :

A Looking at dataset
8 7value a skosxl:Label .

9 ?value skosxl:literalForm ?1label * Sclectall concepts having 2 pre

lish
S to change the language of the retu preﬂ.abel change the language tag in the filter at line 7
0 ) reqce h

Select all concepts having a prefLabeh(and, if present, all the altLabels) in French (fr)
to change the language of the returned prefl.abel, change the language tag in the BIND at line 7

Select all concepts having a prefl.abel in\Arabic (ar), Chinese (zh), English (en), Spanish (es), French (fr) and Ryl

1 (and, if present, all altLabels) in English (en) and in Georgian (ka)
ge tags in the BIND at line 7 and at line 15

Select all concepts having having a pre
B8 Table = Response to change the search languages change the

i3

Select all concepts having a preflabel in English (en) and not in Italian (it)
C to change the desired | ges change the Jang tags in the BIND at line 7 and at line 15

Query examples

Select all concepts having both a prefl.abel and a definition in German
to change the 1 ge, change the language|tag in the BIND at line 7

Simple queries

We highly recommend
KOS producers adopt
and adhere to best
practices like this to

o Select all labels for the concept "water” in differenhlanguages Select all wn“pls having a pmedbcl in Spanish (es) but no Spanish (|
to use a different concept, replace the URI in the BIND at line 6 to change the change the | g in the BIND at line 7

« Sclect the countrics and regions with their M49 code apd with prefLabel in English
to change the language of the retumed prefLabel, change the language tag in the filter at line 9

Select all concepts that point to ¢_5993 (plants) as broader and show
replace the URI ¢_5993 at line 6 by the con¢ept URI you want the sub

« Sclect all translations English-French
to change the languages of the returned prefLabels, change the language tags in the filter at line 6 and/or line 9

« Select all properties of the concept "water"
to use a different u)nccpl replace the URI in the BIND it line 4

Select all concepts narrower to ¢_28992 (aquaculture techniques) with
To change the concept, change the URI at jine 6, to change the retu
change the language tag in the filter in ling 11

Count prefLabels in English

« Select all broader and narrower concepts of a concept icies i bel in English i B % . - *1:
to use a different concept, replace the URI in the BINIJ at line 4, to changc the language, change the language Yag at line 14 to change the desired language, changg/the language tag in the FILTE! ellhance usablllty
« Select all concepts added since date X (e.g, 31/12/2020). URI and EN prefLabel, Mappin:
to use a different date, replace the date at line 7, to,Ch: change the | tag at line 12 pping
Looking at dataset 1« Selectall AGROVOC concepts # a mapping relation with an external RDF resource, order by AGROVOC URI

to change the used property fof the matching, remove or add a property from the VALUES at line 6
« Sclect all concepts having a prefLabel jpEnglish g - 5 z
to change the language of the returped prefLabel, change the language tag in the filter at line 7 « Select all LandVYoc con in a mapping relation with an external RDF resource, order by AGROVOC URI
i > i to change the used praperty for the matching, remove or add a property from the VALUES at line 6
. concepts haw: fLabel (and. if present. all the altLabels) in French (fr) ‘




Query examples available by year

# of
datasets

Endpoint
operational

# providing
default
query

# providing
example
queries

Functional

# providing
more than 3
example
queries

2019

66 (41%)

26 (<20%)

g (afew)

2017

33

2016

¢ Our recommendation for F4:
= Datasets with SPARQL endpoints should provide query
examples or forms and templates to enable the easy
creation of queries allowing users to interact with the data.

(cont.) F4. Services
are user-friendly,

making vocabulary
contents reachable




Summary

Functional

[The vocabulary is...]
Made available in ways that
enhance its inherent purpose

When a KOS is Functional, it could
further its Impacts and potential
Transformable usages

Metrics: Functional

F1. The vocabulary is delivered in
consumable formats

F2. Provided SPARQL endpoints
are operational

F3. Dataset properties and
structures are informed
effectively

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




Metrics development for LOD KOS

(cont.)FIT

—a LOD KOS as a value vocabulary

Functional
Impactful
Transformable




Metrics for LOD KOS

-- as avalue vocabulary

Impactful

Maximizes the impact of a
LOD KOS vocab

Impactful

Metrics:

Ia. Exposed through

terminology services

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




I1. Exposed through terminology services

a. Registry of KOS
v" BARTOC (Basel Register of Thesauri, Ontologies & Classifications)
3390+ https://bartoc.org/

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

v" Taxobank: 2000 vocabularies http://www.taxobank.org/

b. Registry of LOD vocabularies (“property vocabularies” & “value vocabularies")
» LOV (Linked Open Vocabularies) http://lov.okfn.org/dataset/lov

« 760+ registered, some are value vocabularies

» BioPortal https://bioportal.bioontology.ora/

* 9oo+ ontologies, some are classifications and thesauri

c. Registry of LOD products, including KOS
<+ DataHub https://datahub.io/ & https://old.datahub.io/

Impactful



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

I2>. Used by data providers

a) as a primary value vocabulary

O Bioportal

Medical Subject Headings
Last uploaded: May 20, 2021

Summary Classes Properties Notes Mappings Widgets

Details

Acronym MESH

Visibility Public

Description Medical Subject Headings (MeSH);National Library of Medicine; 2011
Status Production

Format UMLS

Contact NLM Customer Service, custserv@nim.nih.gov

Categories Health

Groups Unified Medical Language System

License ion This gy is made via the UMLS. Users of all UMLS ontologie)
must abide by the terms of the UMLS license, available at
https://uts.nim.nih.gov/license.htmi

Submissions

Version Released Uploaded

2021AA (P , Metrics, 04/03/2021 05/20/2021 ROF/TJL | CSV
2020AB  (archived) 11/02/2020 01/06/2021

2020AA  (aschivec 05/04/2018 09/24/2020

2019AB  (Archived) 11/04/2019 11/18/2019

2019AA 05/06/2019  08/27/2019 ROF/TTL

Metrics ©

Classes 347692
Individuals 0
Properties

Maximum depth

Maximum number of children

Average number of children

Classes with a single child

lasses with more than 25

Classes with no definition

visits &,
3,500
3000 f
2,500
2,000 |
1,500 /J

A\

Projects using MESH ©

Projects using MESH

Biomedical Semantic QA
Cell line ontology
DisGeNET-RDF

eagle-i

Epidemic Marketplace
Kino

Lexigram

Impactful

Neuronal Morphologies and Species Metadata

Classification System
Plant Ontology
PubChem

Retrospective Analytics System

Semantic Indexing of French Biomedical Data Resources

Socrates MD

The Ontological Discovery Environment

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




(cont.) I2. Used by data providers

b) used in semantic enrichment

[Europeana enriches xxx by aligning to (xxx)]
agent names -2
places 2>

concepts 2>
time period 2 (Semium Time).

v' Relate objects to concepts, agents, places, etc.,
using the properties in the Europeana Data Model
(EDM) (e.q., dc:subject, dc:creator).

Update from Europeana

enriched in 2021 (by May):

Type | June 19 Nov 20 May 21
Place | 14,019,045| 15,206,861| 16,101,291
Concept | 15,734,342 15,218,899 15,765,470
Agent 1,309,614 1,429242| 1,311,327

Time 17,406,100| 18,597,882 16,452,469
Period

Europeana semantic enrichment - - >
Europeana Semantic Enrichment Framework

Impactful

Europeana Dereferenceable vocabularies

The Getty - Union List of Artist Names (ULAN)
Virtual International Authority File (VIAF)
Wikidata

Gemeinsame Normdatei (GND)

Getty Thesaurus of Geographic Names (TGN)
Geonames

The Getty - Art & Architecture Thesaurus (AAT)
IconClass

Israel Museum Jerusalem Concepts

Library of Congress Subject Headings (LCSH)

data.europeana.eu WWI Concepts from Library of Congress Subject

Headings (LCSH)

Europeana Sounds Genres
ubc

UNESCO Thesaurus

YSO - General Finnish ontology
Fashion Thesaurus

MIMO Concepts

edm:Agent

edm:Agent
agents

edm:Agent

edm:Agent, edm:Place, skos:Concept

edm:Place

places

edm:Place

skos:Concept

skos:Concept

skos:Concept

skos:Concept

skos:Concept | conce ptS
skos:Concept
skos:Concept
skos:Concept
skos:Concept

skos:Concept

skos:Concept

- Source: Europeana Semantic Enrichment Framework Documentation
Version: 17th November 2016 (updated 2017, 2018, 2020, 2021).
Available from https://pro.europeana.eu/page/europeana-semantic-enrichment

--> several vocabularies (Compiled by MZ 2020-11-18, validated 2021-10-21)



https://pro.europeana.eu/page/europeana-semantic-enrichment
https://docs.google.com/spreadsheets/d/1BoDNolkcp_qfvVShdOZyGcf61XslcwKF2MdGcjgYs20/edit
https://docs.google.com/document/d/1JvjrWMTpMIH7WnuieNqcT0zpJAXUPo6x4uMBj1pEx0Y
https://pro.europeana.eu/page/europeana-semantic-enrichment

Table 1 below provides some figures about the vocabularies to which AGROVOC is

aligned (December 2020):
AGROVOC £ Asset

I3 . M a p pe d Wlt h Vocabulary Alignments EuroVoc | m p a thU |
other KOSs o = U e moncnion W

Type of dataset: Thesaurus
DBPEDIA 11059 About

Alignments oNg a1

. BNCF 1967

require STh —

i nte ro pe ra b | | |ty EUROVOC 1381 %! EuroVoc Alignment Agrovoc

. GEMET 1235 é‘g EuroVoc Alignment UMTHES
N SyntaX STW 1135 %or EuroVoc Alignment Unbis

& LCSH 1090 E EuroVoc Alignment LCSH

Downloads Documentation Alignments

a .
=0t EuroVoc Alignment ThesSoz

%! EuroVoc Alignment ESCO

TheSoz 847 E EuroVoc Alignment Eige
StI’U CtU re RAMEAU 671 ol EuroVoc Alignment Rameau

WORLDBANK 601 @ EuroVoc Alignment Unesco

GBIF 234 %of EuroVoc Alignment Eclas

STW Thesaurus for Econo i
GeoNames 206 =or FuroVoc Alignment gnd

STW Mappings
Pping ——LINBIS, 186 %of EuroVoc Alignment Inspire
\
Here you find mappings to other thesauri and vocabularies, CRAI 50 a7 .
which can also be downloaded. ‘ £ EuroVoc Alignment ZBW
CALATHE (=) a :
Integrated Authority File (GND) ~ \—/ 2o, EuroVoc Alignment Gemet
Wikidat: &) (o - -
DBpe:::iaa < @) oY= %or EuroVoc Alignment mesh
EuroVoc CABI _\/ N ’/”/ et ', i ki
Thesaurus Social Sciences (TheSoz) ) S| e )X (=) ot EuroVoc Alignment WikiData
AGROVOC WIKIDATA it < o), NE g g
WKD German labor law thesaurus 9 Y=, %t EuroVoc Alignment Country
JEL classification UKAT </ (=)
SDMX subject-matter domains classification UNESCO =) (= https://pu blications.euro pa.eu/en/w
. eb/eu-vocabularies/th-dataset/-
https://zbw.eu/stw/version/latest/map INRA http://aims.fao.org/standards/agrovoc J : / =

ping/about.en.html o Jlinked-data [resource/dataset/eurovoc




Impactful

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

» NKOS workshops
» LODLAM Summit
» ISKO and ISKO-chapter events
» DCMI conferences

» Books and journal articles




Impactful

Summary

Metrics:

Ia. Exposed through
Impactful terminology services

. _ I2. Used by data providers
Maximizes the impact of a

LOD KOS vocab

a) as a primary value vocab
b) in semantic enrichment

I3. Mapped with other KOS
vocabs

I4. Showed/discussed at
professional conferences and

publications




Metrics development for LOD KOS

2.FIT
—a LOD KOS as a value vocabulary

Functional
Impactful

— Transformable



Metrics for LODKOS @

-- as avalue vocabulary

Transformable

Extends the functionality and
impact through innovative
adaptations

Metrics:

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

T2.The useris given autonomy to
determine what structure and
information is desired and can be
reproduced from the vocabulary

T3. Enables extensibility to fit
diverse needs

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

Transformable




UNESCO vocabularies - SPARQL service Transformable

Default graph (IRI)

Soioiy http://vocabularies.unesco.org/spargl-form/

1~ PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#> PREFIX isothes: <http://purl.org< TOp - -down

/is025964/skos-thes#> SELECT ?domainNotation (STR(?domainLabel) AS ?domainEnglish)
?mtNotation (STR(?englishLabel) AS ?english) WHERE {

?collection a <http://vocabularies.unesco.org/ontology#MicroThesaurus> .

2 - ;
3 ?collection isothes:superGroup ?domain . :g: :ll; 2::::2:’ :::/I z: :zz:zxz:: ::2(1)(5) : :;ﬁla;y::;‘::
4 ?collection skos:notation ?mtNotation . - s ! . . o ”" . P \ .
. I L S T SN
q About 100 micro-thesauri can be obtained
Query exemples "6" "Politics, law and economics” "6.25" "Economics”
y O . "6" "Politics, law and economics" "6.30" "Economic and social development"
§ e List all concepts of a micro-thesaurus in french de rl v b "6" "POli[iCS, law and economics" "6.35" "Agriculture"
: t::: ::: 22:2:::2 ofiacomain a [ e "6" "Politics, law and economics"  "6.40" "Industry"
o Lict Al mieroichasanni "6" "Politics, law and economics"  "6.45" "Civil, military and mining engineering"
— e e english-french "6" "Politics, law and economics"  "6.50" "Manufacturing and transport engineering"
® List the translations english-russian "6" "Politics, law and economics” ~ "6.55"  "Materials and products"
ﬁ: :z i::clzsofc:zz:‘e::::ter mER— "6" "Politics, law and economics" "6.60" "Equipment and facilities"
e Select all the properties of a concept "6" "POlitiCS, law and economics" "6.65" "Services"
® Make a search on all the concept labels 6" "Politics, law and economics" "6.70" "Finance and trade"
: 2: :::::;i::::; :f:lseh;nslf:::cc:r:::;f;z TDSS; o bs RiskEsmnaioaidion) "6" "Politics, law and economics"  "6.75" "Organization and management"
e Get the hierarchical table of all the concepts (with label | T "6" "Politics, law and economics" "6.80" "Personnel management"
i JSON ns 6" "Politics, law and economics" "6.85" "Labour"
+ NTriples o
Result format: HTML j M zngxm at
TSV http://vocabularies.unesco.org/spargl-form/
Reset | HTML J Image captured 2019-08-21 2



http://vocabularies.unesco.org/sparql-form/
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% Getty Vocabularies: LOD

1.2.2
1.23
1.24
1.25

Version 3.1
Version 3.2
Version 3.3
Version 3.4

Finding Subjects

2.1

23
24
2.5
26
27
2.8
29
2.10
2.1
212
213
2.14

Top-level Subjects

De enda of a en Pare

Subjects by Contributor Id

Subjects by Contributor Abbev

Preferred Ancestors

Full Text Search Query

Stop-Word Removal

Case-insensitive Full Text Search Query

Exact-Match Full Text Search Query
Find Person Occupations by broaderExtende
Find Person Occupations by Double FTS
Find Quartz Timepieces by Double FTS
Find Subject by Exact English PrefLabel
Find Subject by Language-Independent

PrefLabels

215
2.16
217

Combination Full-Text and Exact String Match
Find Subject by Any Label
Find Ordered Subjects

— i E— 7% 7Y 5 TV B oY S22 T3 TV R TRT LAY

SPARQL

Search Tra nSfO rma ble

~——

Query: http://vocab.getty.edu/sparql

1 select * {?x gvp:broaderExtended aat:300194567; skos:inScheme aat: ;
2 bvp:prefLabelGVP/xl:IiteralForm ?1}

n
eproduCible

Include inferred
Expand results over equivalent URIs

2.2 Descendants of a Given Parent

Let's look for AAT descendants of 300194567 "drinking vessels". This finds "rhyta" and other int
"Fichtelgebirgehumpen":

select * {?x gvp:broaderExtended aat:300194567; skos:inScheme aat:

2.3 Subjects by Contributor Id

You can easily find subjects contributed by a particular Contributor if you know the id. E.g. the Getty Conservation Institute (GCI) in AAT is
aat_contrib:10000088. Let's find their contributions to aat:300033618 paintings (visual works):

; gvp:prefLabelGVP/x1l:literalForm 2?1}

select * {
?x a gvp:Subject; dct:contributor aat contrib:10000088;
gvp:broaderExtended aat:300033618;
gvp:prefLabelGVP/xl:literalForm ?1}



http://vocab.getty.edu/sparql

AAT descendants of 300194567 "drinking vessels"

Download SPARQL Results in: JSON | XML | csv | Tsv

% Getty Vocabularies: LOD

Transformable

SPARQL Queries

Results: (200 of 211)Query: Descendants_of_a_Given_Parent

E}hjy
es.
" euse Pot
en fla/
S.

X

aat:300417997

aat:300418000

aat:300311263

aat:300410765

aat:300395558

aat:300200347

aat:300265252

aat:300264998

aat:300265003

aat:300265233

aat:300198910

aat:300198904

chih pei@en

cold drink cups@en
porongos@en

achawall metahues@en
maigeleins@en
Pechkriige@en

Amen glasses@en
segment cups@en
Corinthian type skyphoi@en
Fichtelgebirgehumpen@en
band cups@en

droop cups@en

g Getty Vocabularies: LOD
Lany = Jsearon. ] seercn | bt - |

Results: (200 of 474) Query: Finding_Subjects

SPARQL

x
aat:300411751
aat:300224239

aat:300412126

aat:300404137

aat:300400705

aat:300209945

aat:300390928

Queries

label
doll's clothing@en
livery (uniforms)@en

comic masks@en

academic robes@en

laurel wreaths@en

bathrobes@en

monastic clothing@en

AAT descendants of 300212133
“costume by function”

Download SPARQL Results in: JSON | XML | csv | Tsv
note

Miniature versions of clothing meant to be worn by figural toys.@en
Distinctive uniforms worn by servants or other classes of people.@en

Masks used by actors in Ancient Greek and Roman theater, having many
standard variations, representing comical or silly expressions.@en

Formal or ceremonial robes of varying color and trim meant to convey status in
an academic context. These have evolved from what was once everyday attire
for scholars and clerics.@en

Headgear comprising circular or U-shaped garlands made from the leaves and
branches of the laurel tree. An example is as worn by Roman commanders
during the triumphal procession after a martial victory.@en

Loose-fitting knee-length or ankle-length garments, often tied with a belt,
usually of a warm absorbent material, worn before and after bathing or
informally around the house.@en

Distinctive clothing worn by members of monastic religious orders, by which
their membership is typically identified.@en

niftien




T3. Extended to fit diverse needs

> Extended to fit diverse needs

Culture

Language

Domain

Structure

- because the vocabulary
is available as a LOD KOS

> Virtual harmonization
through linking

E.g., Faceted Application of Subject
Terminology (FAST)

- VIAF URI (schema:sameAs)

& Wikidata URI (foaf:focus)




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

» LOD KOS can be used for
» obtaining special graphs or
datasets for very complicated
questions

» revealing unknown relationships

beyond being a “vocabulary”

Transformable

Could a LOD KOS dataset be
considered
» aknowledge base?
» the foundation of a network
analysis?
» the building blocks of a
framework for research in
humanities and science?




. Select all bacterial taxa, and their scientific
name, from the UniProt taxonomy: (show)
lect all E-Coli K12 (including straio
UniProt entries and their amino acid
sequence: (show)
. Select the UniProt entry with the mnemonic
'Ad_HUMAN': (show)
. Select a mapping of UniProt to PDB entries
using the UniProt cross-references tothe
PDB database: (show) \(\“
. Select all cross-references to external
databases of the category '3D structure
databases' of UniProt entries that are
classified with the keyword '3Fe-4S': (show)
. Select all UniProt entries, and their
recommended protein name, that have a
preferred gene name that contains the text

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

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

9. Select all human UniProt entries with a
sequence variant that leads to a 'loss of
function': (show)

. Select all human UniProt entries with a
sequence variant that leads to a tyrosine to
phenylalanine substitution: (show)

. Select all UniProt entries with annotated
transmembrane regions and the regig
begin and end coordinates on thg
sequence: (show)

12, Seiect all UniProt entries thAt were
grated on the 30th offNovember 2010:

X \Now)

13.-Was any UniProt entryjfintegrated on the Sth
of January 20137 (shgq
14. Construct new triplesjof the type
'HumanProtein' from pll human UniProt
entries: (show)
. Select all triples thaf relate to the EMBL CDS
entry AA089367.17/(show)
. Select all triples phat relate to the taxon that
describes Homyf sapiens: (show)
. Select the gyerage number of cross-
referencgg® to the PDB database of UniProt
#¢s that have at least one cross-
reference to the PDB database: (show)
18. Select the number of UniProt entries for

MEgfcia Zeneag:'l %ﬁéﬂ% Eﬁléégwnrﬁsﬁom@&ﬁgz nfg, Sept 2

econd level cat ones I"P

[
UniProt s ransformable

Do
SO———
SPARQL Downloads

http://sparal.uniprot.orqg/

€ )9 () spargl.uniprot.org

Your SPARQL query

Add common prefixes |

PREFIX up:<http://purl.uniprot.org/core/>

2 PREFIX taxon:<http://purl.uniprot.org/taxonomy/>
PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#>
4 PREFIX skos:<http://www.w3.0rg/2004/02/skos/core#>

5 SELECT ?name ?text

WHERE

{
?protein a up:Protein .
?protein up:organism taxon:9606 .
?protein up:encodedBy ?gene .
?gene skos:prefLabel ?name .
?protein up:annotation 2annotation .

?annotation a up:Disease_Annotation .

?annotation rdfs:comment ?text

UniProt
Universal Protein Resource

- with many entries being derived
from genome sequencing projects



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

L'f Getty Vocabularies: LOD SF

(cont.) T4. Supports S Transformable

innovative 5 /—\ULAN Specific Queries ~ Union List of Artist Names
(ULAN) — Specific Queries

transformative uses 9ens DY .
5.2 Associative Relations of Agent http://vocab.getty.edu/queries#ULAN-

9.3 Female Artists <« b [ L
LOD KOS products can 5.4 Female Artists as a Hobby
be transformed beyond 5.5 Native American Painters <—
being just "value 5.6 Names of Native American Painters
vocabularies” 5.7 Architects Born in the 14th or 15th Century
5.8 Indian and Pakistani Architectural Groups
They can become 5.9 Non-ltalians Who Worked in Italy —<—
knowledge bases and 5.10  Artists Associated to a Given Patron or His
provide semantic-rich Family
discoveries 5.11  German. Dutch. Flemish printmakers. listed with Name authorities offer

their teachers foundational
5.12  Artists Whose Identity May be Associated or «— structured data for
LOD Dataset Confused With Another

Vocabulary Pmducm) 5.13  Ordered Hierarchy of Given Subject
Producers G 5.14 __ Ancient Artists or Groups by Nationality <—

5.15 Art Repositories in the USA by State =~ <«—

4
5.16 _ Popes and Their Reigns
Website/Tool KOS Service X .
Developers Providers Sl Pope Reign Durations
5.18 Life Events

network analyses



http://vocab.getty.edu/queries
http://vocab.getty.edu/queries

. Transformable
S umma ry Metrics:

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

Transformable

T2.The useris given autonomy to
determine what structure and
information is desired and can be
reproduced from the vocabulary

Extends the functionality and
impact through innovative
adaptations

T3. Enables extensibility to fit
diverse needs

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




Conclusion

» Functional

» Impactful

FIT Metricsfor LOD KOS (as value vocabularies)

» Transformable

[The vocabulary is...]

Made available in ways that
enhance its inherent purpose

Metrics:

F1.The vocabulary is delivered in
consumable formats

F2. Provided SPARQL endpoints
are operational

F3. Dataset properties and
structures are informed effectively

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

[The vocabulary...]

Maximizes the impact of a LOD
KOS vocab

Metrics:

I1. Exposed through terminology
services

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

[The vocabulary...]

Extends the functionality and impact
through innovative adaptations

Metrics:

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

T2.The useris given autonomy to
determine what structure and information
is desired and can be reproduced from the
vocabulary

T3. Enables extensibility to fit diverse needs

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




Conclusion

FAIR
as a dataset

FAIR+FIT Metrics for LOD KOS

FIT as a value vocabulary

> Findable
» Accessible

» Interoperable

> Reusable

» Functional
- Consumable
« Operational

+  Use-friendly,
Reachable

» |Informative

> Impactful
« Exposed
« Used
* Mapped
« Showed
/Discussed

» Transformable
- Derivable
*  Autonomous
- Extendable
* |nnovative

[The vocabulary ...]

Is made available in
ways that enhance its
inherent purpose

[The vocabulary...]

Maximizes the impact
of a LOD KOS vocab

[The vocabulary...]

Extends the functionality
and impact through
innovative adaptations




5 ~ KNOWLEDGE ORGANIZATION -
Full paper: FAIR + FIT : Guiding Principles and Functional %9 L.~ RESEARCH OBSERVATORY

Metrics for Linked Open Data (LOD) KOS Products
Marcia Lei Zeng & Julaine Clunis

Journal of Data and Information Science (JDIS) 5(1), 2020.
https://doi.org/10.2478/jdis-2020-0008

FAIR + FIT @

Functional Metrics for

LOD KOS Products

; Marcia Lei Zeng

Devel Provid
S e College of Communication and Information (CCl)
Kent State University, USA

Website/Tool KOS Service
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