Getty Vocabularies and
Linked Open Data (LOD)

Revised May 2023

Patricia Harpring
Managing Editor, Getty Vocabulary Program

Additional slides thanks to Joan Cobb,
Gregg Garcia, Marcia Zeng, Vladimir Alexiev

Getty

. oMOA | t'i.'?f':' '

U,
teral, i
L 'ﬁlg%‘“u ]il

:.z.-"':mmpﬂ

L1 Subjects
Volug” i
ol 'yt

|"EITH:I# ra

e Ut

" |‘_ -

.w'-'iﬂh"SDDlgﬁﬂﬂ »<h
| I,'-..:rl’rfaﬂﬂl';ﬁaﬂ]
lufaa ;‘300]9934._11 < |
.nrn1w30019834[ﬂ;bﬂa-z
/aalf3001 98841> <htipiff
Jaatf3001 988415 <http:

PO
i r?; Tatl
T iy _--. "

I Il JlﬁJ
1

RV

S et lin lna



Linkedfd
vpencdata

GETTY VOCABULARIES

Table of Contents

What Are Getty vocabularies? 4

What Is Linked Open Data (LOD)? 34

Getty Vocabularies as LOD 56

See full documentation and SPARQL endpoint here
http://vocab.getty.edu/

Getty Vocabularies: LOD, May 2023


http://vocab.getty.edu/

Background: For over four decades, the Getty VVocabularies have been a linchpin in cataloging, retrieval, research, and

{ discovery for art, architecture, diverse cultural works, archival materials, visual surrogates, and art conservation. The

1 Vocabularies are thesauri, compliant with international standards. The Vocabularies are in many ways unique among other
{ terminology resources; for example, they accommodate debated and ambiguous information, and they provide complex

& relationships between themselves and other resources. They are not simple 'value vocabularies' or lists of terms; due to
rich contextual data, they are 'knowledge bases' in themselves. Compiled, curated, and distributed by Getty, the

= \/ocabularies grow through contributions from the expert user community, including institutions, consortia, and individuals.
Over the years, Getty has improved the Vocabularies for the evolving requirements of traditional and new users, leading in
content development and technology, while still ensuring that the Vocabularies remain accessible and useful to all tiers of
core users.
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se=as=a== |n a global environment where we strive to be more open and equitable, while maintaining high standards for scholarship
EESRE == and research, the Getty Vocabularies facilitate these goals for art history and related disciplines. The scope of the
ESRNSRNEINEI \/ocabularies remains the visual arts, while an ongoing goal is to make them more multilingual, multicultural, and inclusive,
MR focusing also on diversity, equity, unbiased and antiracist terminology, and accessibility. Emerging from the historical Getty
s focus on Western art, the Vocabularies’ coverage of non-Western art and culture is expanding. Examples include the

D oL sl Florentine Codex project, which contributed hundreds of concepts to the Vocabularies in Spanish, Classical Nahuatl,

s el contemporary Eastern Huasteca Nahuatl, and English. Ongoing multilingual projects with external partners include
=== Chinese, Spanish, Dutch, German, Portuguese, French, ltalian, Japanese, Arabic, Hebrew, and Sanskrit terminology.
=a=lslsl Other areas of development include additions of female artists, East Asian artists, Black artists, LGBTQ artists, indigenous

SRR place names, Native American tribal names, and gender identity terminology.

S As Getty provides more and more digital resources for research and discovery, it is the Vocabularies that function as the
s = = Olue joining varied and separate resources. In order to serve several critical audiences, the Vocabularies are made
SRR available free of charge and without restrictions in online displays and in multiple formats, including Linked Open Data
e (LOD). LOD is a method of publishing datasets with semantic links that can be used by computers to aid searchers in

navigating the vast universe of digital information. Through LOD, the Vocabularies can unlock and disambiguate access to
e many kinds of knowledge, data, and images buried in a wide variety of databases and collection management systems at
s s s Getty and at museums, archives, and libraries around the world.
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https://www.getty.edu/research/tools/vocabularies/index.html
https://www.getty.edu/research/tools/vocabularies/contributors.html
https://www.getty.edu/research/tools/vocabularies/faq.html#1aaa
https://www.getty.edu/research/tools/vocabularies/faq.html#1aaa
https://www.getty.edu/projects/florentine-codex/
https://www.getty.edu/research/tools/vocabularies/obtain/index.html
https://www.getty.edu/research/tools/vocabularies/obtain/index.html

What Are Getty Vocabularies:
History and Content
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Find Getty
Vocabs Online

For information about
Getty Vocabularies,
Google “getty
vocabularies”

Search the data, access
data releases, how to
contribute,

editorial guidelines,
training materials,
news

Contact us:
vocab@getty.edu

Getty

What'sOn ~

Explore Art ~ Research & Conservation ~ Funding ~ About ~+ Q

The world's largest cultural and
philanthropic organization, Getty
advances and shares visual art
and cultural heritage in LA and
abroad
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¥ Union List of Artist Names
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» Contribute
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= Getty Vocabularies as
Linked Open Data

= Frequently Asked Questions

» Obtain the Getty
Vocabularies

= Training Materials

http://www.getty.edu/research/tools/vocabularies/

The Getty Research Institute

Special Collec

ThegfGetty vocabularies are now available Linked Open Data. Learn more.

s & Projects | Publications | About the GRI

LEU Printf ke Share

Click the
heading

GETTY VOCABULARIES

fhat is cinnabar? What is a rhyton? Thedbetty vocabularies contain structured

erminology for art, architecture, decoytive arts, archival materials, visual surrogates,

See What's New

conservation, and bibliographic mateflals. Compliant with international standards, they

provide authoritative information foff catalogers, researchers, and data providers. The
vocabularies grow through contri
provide a powerful conduit for r

the vocabularies, click on the |

¥%#7 The Art & Architecture

Thesaurus (AA

Catherine wheel or ros
AAT is a structured vo
including terms, descr]
and other metadata f
concepts related to a
architecture, conservy
archaeology, and oths
heritage. Included arg
types, styles, materia
technigues, and othe

The Cultural Ob
Name Authori
(CONA)®

Mona Lisa or La Giocon)
compiles titles, attrib
depicted subjects, anf

metadata about works of art,

srrhitartire snd athar coltoresl

= Multilingual & multi-cultural
AAT: Conservation terms;
Dutch: 60,600; Spanish:
55,000; Chinese: 26,000;
German: 20,500

tions. In the new linked, open environments, they
earch and discovery for digital art history. To search

Have a Question?
®)

Art & Architecture Thesaurus® Online

Search the AAT = HHelo
_ scroll OR papyri
Find Term or ID: Search

®AND OR Clear

the Vocabulary

e to GRI News

Note:

Pop-up Browse the AAT
Search hierarchies

Copyright information

Search Tips
For the Find Term or Note field, you may use AND and OR (all in up

Including names, biographies,

ralatad noannla ond athar




Find Getty
Vocabs Online

Search online
LOD (GVP and Linked.Art)

Relational Tables

Web Services APlIs

XML

SPARQL end point
OpenRefine Reconciliation

Open Data Commons
Attribution License
(ODC-By) 1.0

Contact us:
vocab@getty.edu

Getty

https://www.getty.edu/research/tools/vocabularies/lod/

Visit ~+ What'sOn ~ Explore Art ~ Research & Conservation ~ Funding ~ About ~+ Q

Search Tools & Databases

= Article & Subscription
Databases

® |ibrary Catalog

» Getty Research Portal

= Collection Inventories & Finding
Aids

» Photo Archive

» Research Guides &
Bibliographies

= Digital Collections

» Collecting & Provenance
Research

= BHA & RILA
~ Getty Vocabularies

» Art & Architecture
Thesaurus (AAT) ®

» Cultural Objects Name
Authority (CONA) ®

» Getty Thesaurus of
Geographic Names (TGN) ®

» Union List of Artist Names
(ULAN) ®

» Contribute
» Editorial Guidelines

Getty Vocabularies as Linked Open Data

Since their inception, the Getty Vocabularies L
have been designed to allow linking. Through 1

o
LOD (Linked Open Data) releases, that goal -‘ r _!‘L \&@ "\J L
can now be fully realized. LOD is a method of e d

publishing datasets with semantic links that e n ,,} ( )I H
can be used by computers to aid searchers in - ¥ .

navigating the vast universe of digital GETTY VOCABULAR|ES

information. The Vocabularies can function as
the glue joining varied and separate
resources.

Through LOD, the Vocabularies can unlock and disambiguate access to many kinds of
knowledge, data, and images buried in a wide variety of databases and collection
management systems at museums, archives, and libraries around the world.

The documents on this page are subject to frequent modification and addition.

B About Getty Vocabularies as LOD

® URIs (Uniform Resource Identifiers)

= Why LOD?

® Introduction to Getty Vocabularies as LOD (PDF, 3.8 MB, 46pp)
® |ist of Original External Advisors (PDF, 88KB, 7pp)
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Getty was trailblazer in https://www.getty.edu/research/tools/vocabularies/
committing resources to

standards and "
vocabularies for art H IStO ry
information in 1980s
TAU, Thesaurus Artis g
Universalis; CIHA, Comité ?;
international d'histoire

de l'art

Art Hlstory Informatlon Program (AHIP)

“&11 ,\

Getty engaged disparate
communities

(visual resources,
museums, libraries,
special coll., archives,
some scholars) under :
Getty leadership to reach
consensus (*AAT)

1. Cataloging practice

2. Vocabularies for
cataloging, A
research & discovery, =
knowledge bases :
[classification model]

[semantic structure]
*1970s, Williamstown, MA

Getty




https://www.getty.edu/research/tools/vocabularies/
Over the years, Vocabs

have changed with the '

requirements of our H IStO ry International Terminology Working Group (ITWG)
core community; need

to remain relevant

Getty partners with
international visual
arts information
community

Multilingual,
multicultural, inclusive FiSSS

Staff: Small editorial
staff, working small

technical team at Getty |
and consultants

Contributions: Rely
upon > 350
contributors:
institutions, consortia,
scholarly projects,
scholars

- : - ’ .I.'. .\..\'..\. : 3 ; -
Gett 2020 : \ N --
y : ‘__." " ‘:‘_ ||I T .-'. & 5 ] Getty Vocabula}ries: LOD, May 2023 : i b



https://www.getty.edu/research/tools/vocabularies/

Click the «'s icon to view the hierarchy.

Semantic View (JSON, RDF, N3/Turtle, N-Triples) " Represen

| |
| | IStor ID: 300184767 fe
Page Link: http://vocab.getty.edu/page/aat/300184767

+» jades (objects) (<sculpture by material>, sculpture (visual works), ... Visual and Verbal Com

25-year comparison 1997-2022 (rerary rame)

Note: Collectively, the class of sculptures, containers, and other objects and artifacts carved in jade
several varieties of fine-grained rock gig

e Steady growth: in terms AAT, ULAN, and TGN, CONA, and IA Toar 200 meny R ) @NEM | = oo

metaphorically equated jade with pur k)"

specific object name may be used, su ° N

e Global reach: content, partners in contributions and users rerms:

jades (objects) (preferred,C,U, 4 . L
(objetos) (Spanish-P,D,U,R Jade Pi-Hsieh, auspicious beast

e Scope: defined domain, with growth to be multicultural (non-Western) i R
and multilingual; inclusivity o ol (G Chiness (iansiverated
Vi ch (€0, Chinese (transitorats

e Core audience: beyond visual resources, museums, special jaden beeldhouwwerken (CUC

jaden beeldhouwwerk (C,U,Dut

collections, but also art historians, conservation, archaeology, among Jadektinste (C U German D.PY)

Jadekunst (C,U,German-P,AD,SN

other closely allied fields Jadeschnitzerel (C L Cerman UF

Jadeschnitzereien (C,U,German,
e Partners: greatly enlarged number of contributors (23 vs 350) and
users; e.g., VIAF

e Free and open access: LOD, search online, other releases
Open Data Commons Attribution License (ODC-By) 1.0 *head” : {

"vars" : [ "Subject", "Predicate", "Object" ]

Eastern Han dynasty AD25-220

Facet/Hierarchy Code: V.VC

e Developers: incorporation in search engines and collections Fesuttsr : ¢
management software, other applications; not abandoning credit and R
warrant, nor users without access to funds and technical support “type” : "uri”,
"value" : "http://vocab.getty.edu/aat/300184767"
e Outreach: from documentation for internal Getty to 100s of Web Sbredicate : 1
pages, participate in standards creation, workshops, and rules for e a3 ong/ 1999/62/ 221 - syntax-nsitype
cataloging art and creating vocabularies, Introduction to Controlled hoo
Vocabularies, Multi/ingua%Equivalency Work A

"value" : "http://vocab.getty.edu/ontology#Subject"




Key Characteristics

Standards-compliant: Comply with standards for controlled vocabularies (I1SO, NISO)

Authoritative: Cite authoritative sources and contributors; but not authoritarian (may use variant terms)
Structured, linked vocabularies: AAT, TGN, ULAN, CONA, IA

Relationships: Thesauri, 3 relationships: equivalence (synonyms), hierarchical (broader-narrower), associative
(btwn records, not hierarchical); all have same core data model

Scope: Carefully defined (see online); within domain of visual arts, terms for cataloging and discovery of art;
Getty Vocabularies strive to be ever more multilingual, multicultural, and inclusive

Target Audience: Traditional audiences (art and architecture domains: visual resources, catalogers, museums),
plus scholars, and related disciplines (archaeology, conservation)

How unique: In their global coverage of defined domain of visual arts, in citing published sources and
contributors, in allowing interconnections among historical and current information, in accommodating the
sometimes debated and ambiguous nature of art historical information, and in allowing complex relationships
within and between Vocabularies

Rich knowledge bases: They are not simple 'value vocabularies’ or authorities; they are rich 'knowledge bases
in themselves, intended for research and discovery

Collaborative: Grow through contributions from expert user community: institutions, consortia, scholarly

projects, and individual scholars
Compiled and released: Online search, Relational Tables, Web Services APIs, XML, LOD; Open Data Commons

AttributiOn License (ODC'By) 1.0 Getty Vocabularies: LOD, May 2023



https://www.getty.edu/research/tools/vocabularies/aat/about.html#scope
https://www.getty.edu/research/tools/vocabularies/tgn/about.html#scope
https://www.getty.edu/research/tools/vocabularies/ulan/about.html#scope
https://www.getty.edu/research/tools/vocabularies/cona/about.html#scope
https://www.getty.edu/research/tools/vocabularies/cona/about.html#scope_ia

https://www.getty.edu/research/tools/vocabularies/

Purpose and Releases

v’ For some users, to promote consistency in assignment
of terms or to provide options for terms for a concept

v" For other users, in linking in order to reference the unique identifier of the
Vocabulary record, or to otherwise reconcile their data

v’ For other users, in retrieval and discovery, to utilize variant terms, broader/narrower
contexts, rich contextual data

v" For others, look-up resources of information

v" As target for enriching free-text descriptions of cultural objects
v" As a pivot vocabulary for coreferencing & cross referencing other art vocabularies

» Data files: LOD (GVP & Linked.Art, XML, Rel Tables, APIs); developers,
incorporated in other tools; MARC for VIAF;
» simplified releases = full, rich data sets; incremental complexity

» Online Search: Consistently the top site visited at GRI, catalogers copy-and-paste,
Ge’[’[y research tool; full data presented in a logical display for end users




Goals anc

Where We Are Now, Where We Are Going

Mission

* Terms and
users are too
largely
Western

* How to make
Vocabularies
more

Number of Terms by Language in AAT

\

= English = Chinese = Dutch Spanish = German = [talian

m French m | atin ® Portuguese = Greek m Nahuatl m Other

Multilingual

Total Records by Nat/Culture/Eth
in ULAN

\\\\

-

Multicultural
Diversity
Inclusive
Equity
Unbiased
Antiracist
Accessible

Total users by country for online Vocab search
12 months

5687
5809

4g47 3343 40253 5'-?@1%% X

6528

9125

79557

Getty

* How to measure
multiculturality?

 Historical content of Vocabs
was often Western-centric

* What is the target?
Comparison to similar
resources and status of

u Other = American = Canadian
e scholarly literature; plus
B broader aspirational goals
: %Y
. .'.:i; ...c
o'-\.e . =

Getty Vocabularies: LOD, May 2023
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What Are the Getty VVocabularies

® AAT, Art & Architecture Thesaurus® includes generic terms in several languages, relationships, sources,
and scope notes for agents, work types, roles, materials, styles, cultures, and techniques
(e.g., amphora, oil paint, olieverf, peintures a I'huile, acetolysis, E zs, Jadeklinste, sintering, orthographic
drawings, Olmeca, Rinascimento, Buddhism, watercolors, asa-no-ha-toji)

® TGN, Getty Thesaurus of Geographic Names® includes names, relationships, and coordinates,with
special focus on historical information for current cities, historical nations, empires, archaeological sites,
lost settlements, and physical features as necessary for cataloging art; not GIS but may include
coreferences to GIS and maps
(e.qg., Diospolis, Acalan, Ottoman Empire, Mogao, Ch'ien-fu-tung, Ganges River, 772t )

® ULAN, Union List of Artist Names® includes names, relationships, notes, sources, and biographical
information for artists, architects, firms, studios, repositories, patrons, and other individuals and corporate
bodies, both named and anonymous; may include coreferences to other resources for same entity (e.g.,
Mark Rothko, Cai Xiang, 22 Crevole Master, Riza Abbasi, Altobelli & Molins, Rajaraja Museum)

® IA, Getty Iconography Authority™ includes proper names, relationships, and dates for iconographical narratives,
religious or fictional characters, historical events, names of literary works and performing art; special focus on non-

Western with coreferences to other resources including lconclass for Western (e.g., Viaggio dei Re Magi, Flood of
Deucalion, French Revolution, Olouaipipilele, Xibalba, Niflheim, f39/a, Shiva, Bouddha couché)

® CONA, Cultural Objects Name Authority® focuses on architecture, multiples, and works depicted in other works;
includes titles, artist attribution, creation dates, relationships, and location for works whether extant or destroyed (new
contribution: 70,000 works from BWR) (e.g., Chayasomesvara Temple, Hagia Sofia, Ayia 2ogia ,The Lacemaker, La
Dentelliere, Merlettaia, Lion Throne Room, ##Z/I/;#;R, Great Wave, Die gro3e Welle,)

Getty Vocabularies: LOD, May 2023



https://www.getty.edu/research/tools/vocabularies/

® AAT, Art & Architecture Thesaurus® includes generic
terms in several languages, relationships, sources, and
scope notes for work types, roles, materials, styles,
cultures, and techniques (477,898 terms)

(e.g., amphora, literati (painters), oil paint, olieverf,
peintures a I'huile, acetolysis, & 75, Jadekiinste, sintering,
orthographic drawings, Olmeca, Rinascimento, Buddhism,
emakimono, watercolors, asa-no-ha-toji)

Getty Vocabularies: LOD, May 2023



UNIQUE IDS

LANGUAGES

PREFERENCES
= views of data

DATES, HIST/CUR

RELS/LINKS--POLY

CREDIT/WARRANT

COREFERENCES

AAT ID: 300190536

Terms:
steel engravings (pref, en-P,PN)

[1000041363] Contrib. [VP,BHA] Sources.
Gascoigne 1986, Lucie-Smith 1986, Brit 2000-*

Qualifier: visual works

Date: from 1792
Start: 1792 End: 9999

steel engraving (en, SN)

[1000299348] Contrib. [VP,BHA] Sources. *
Qualifier: visual work

engravings on steel (en) (Hist)
[1000895990] Contrib. [Morem] Sources. *

gravures sur acier (fr-N, PFN)
[1000304335] Contrib. [CHIN] Sources. *

SRRZIED (zh_ TW-P) [1000551901]
Contrib. [AS] Sources. *

gang ban ké yin (zh-Latn-pny-P)
[1000551903]] Contrib. [AS] Sources. *

staalgravures (nl-P) [1000482814]
Contrib. [RKD-AAT ned] Sources. *

gravuras em metal (pt-P)
[1000884616] Contrib. [CVAA-BR] Sources. *

® AAT, Art & Architecture Thesaurus®

Sample record (partial)

Terms (cont):

grabados al acero (es-N) [1000429838]
Contrib. [CDBP-SNPC] Sources. *

Stahlstiche (de-N) [1000655952]
Contrib. [IfM-SMB-PK] Sources. *

Associative Relationships
produced by ... steel engraving (printing
process) [300190536]

distinContrib. [VP,BHA] Sources. *

guished from ... siderographs
[300389774] Date: from early 1800s
Start: 1800 End: 9999

Hierarchical Relationships (poly)

Objects Facet

.. Visual and Verbal Communication (G)

.... Visual Works (hierarchy name) (G)

...... visual works (works) (G)

........ <visual works by material or technique> (G)
.......... prints (visual works) (G)

............ <prints by process or technique> (G)
.............. <prints by process: transfer method> (G)
................ intaglio prints (G)

................... engravings (prints) (G)
...................... steel engravings (visual works) (G)

Note: Prints made by the process of "steel engraving
(printing process)," in which plates of steel or steel-
faced copper are used, having replaced the use of less
durable copper plates in the early 19th century...
Contrib. [VP,BHA] Sources. Gascoigne 1986, Lucie-
Smith 1986, Brit 2000-, *]

Chinese (traditional) DASHIRRHEZITE Fr 24 A b &
Contrib. [AS] Sources. *

Dutch Gravures waarbij de afbeelding is gesneden in
een stalen plaat. Contrib. [RKD-AAT ned] Sources. *
German ..... Druck, der im Verfahren des Stahlstichs
hergestellt wurde. Contrib. [IfM-SMB-PK] Sources. *
Spanish ..... Estampas realizadas mediante el proceso
de grabado en acero....Contrib. [CDBP-SNPC] Sources. *

Contributors: VP,BHA,CHIN,AS,RKD, [fM-
SMB-PK,CDPB-DIBAM

Sources: Griffiths, Prints (1996);
Hunnisett, Steel-Engraved (2020);
Koschatzky, Die Kunst der Graphik (1988);

Thes.Graph.Mat. tgm010117; Lucie-
Smith, Thames & Hudson Dictionary of Art

Terms (1986); Newman, Innovative
Printmaking (1997)




Top of the TGN hierarchy (hierarchy root)

... World (facet)

........ Europe (continent)

............ Etruria (former group of political entities)

Arezzo (inhabited place) [N]

Bologna (inhabited place) [N]
Cerveteri (inhabited place) [N]
Chianciano Terme (inhabited place) [N]
Chiusi (inhabited place) [N]

Cortona (inhabited place) [N]

Fiesole (inhabited place) [N]

Kainua (deserted settlement) [N]
La Foce (inhabited place) [N]
Orte (inhabited place) [N]
Orvieto (inhabited place) [N]
Perugia (inhabited place) [N]
Pisa (inhabited place) [N]
Populonia (inhabited place) [N]

Tarquatr ement) [N]
Veio (deserted settlement) [N]
Vetulonia (inhabited place) [N]
Volterra (inhabited place) [N]

View of the TGN hierarchy

* |ndention: broader/narrower
(whole/part(former group of political entities))

* Historical hierarchical view of places

* Place Types display in parentheses

Place
Siena (Etruria)




https://www.getty.edu/research/tools/vocabularies/

® ULAN, Union List of Artist Names® includes names,
relationships, notes, sources, and biographical information
for artists, architects, firms, studios, repositories,
patrons, other individuals and corporate bodies, both
named and anonymous; may include coreferences to other
resources (1,470,142 names) (e.g., Mark Rothko,
Cai Xiang, 22 Crevole Master, Riza Abbasi, Rajaraja
Museum, I. M. Pei & Partners, Ahuitzotl, William Kentridge,
Frida Kahlo)

Getty Vocabularies: LOD, May 2023



® ULAN, Union List of Artist Names®

Sample record

UNIQUE IDS
|

LANGUAGES

PREFERENCES

DATES, HIST/CUR
I

ULAN ID: 500060426

Names:

Katsushika Hokusai (en,ja-trans) [1500235399]
Contrib. [VP,CCA, Avery]

Sources. Bowie (1964), Grove (2022),Met (2003)*

Hokusai (en,ja-trans) [1500235408]

Date: name taken by the artist in 1798, and
used for his prints and paintings
Start: 1798 End: 9999

=0 L& (ja) [1500705416]

Shunro (en,ja-trans) Date: go (artist's name),
used in his years of training, when painting
hosoban (narrow prints) [1500235400]

Sori (en,ja-trans) Date: go used in early career,
named taken from his Rinpa-school master
Tawaraya Sori [1500235401]

RELS/LINKS--POLY

Kako (en,ja-trans) Dafe: used for the

CREDIT/WARRANT

production of commecial prints and books
[1500235402]

COREFERENCES

Tatsumasa (en,ja-trans) Date: used for the
production of privately published illustrations
[1500235403]

Display bio: (Japanese printmaker, painter, 1760-1849

Birth date: 1760 | Birth and Death Places:

Death date: 1849 | Born: Tokyo (Kanto, Japan)) (inhab place)
Died: Tokyo (Kanto, Japan)) (inhab place)
Nationalities: TGN

Events:
Japanese (pref) active: Tokyo (Kanto, Japan)) (inhab place)

........ in Edo, modern-day Tokyo

Roles:
artist AAT Associative Relationships:

. teacher of Taito, Katsushika, Il
prlptmaker .............. (Japanese printmaker, active ca. 1820-1850)
painter child of Nakajima Ise
designer ............. (Japanesefmi(;ror Tr?ker,_llS‘h F:]entury)Sh y

: ossibly identified with ... ToshUsai Sharaku
g?!;:tgsrrizr:‘ler p ........... ()Sapanese printmaker, active 1794-1795)
landscapist Contributors:
marine artist VP, Avery,GRL,BHA,CCA

figure artist Sources: Bowie, Drawings of Hokusai (1964);

_ ) Grove Dictionary of Art online (1999-2002);
ukiyo-e artist Library of Congress Authorities n 80043599 ;
Metropolitan Museum of Art [online] (2003-);
Gender: male Bouquillard, Hokusai: First Manga Master (2007)




<= Top of the ULAN list / hierarchy View of the ULAN hierarchy

«n -... Persons, Artists (ULAN facet)
———————————————————————— * Indention: broader/narrower (instance)

............ Katsukawa Shuntei (Japanese illustrator, printmaker, - Corporate Bodies can have more levels

and painter, 1770-1820) . . . )
............ Katsukawa Shunzan (Japanese printmaker, active 1782-1] * Dlsplay B'Ography dlsplays In parentheses

............ Katsuki, Liane (Brazilian jewelry designer, active late

20th century) Person
............ Katsumoto, Fujio (Japanese painter, 1926-1984)

............ Katsumoto, Hosokawa (Japanese administrator, architect, KatSUShika HOkusai

1430-1473)
............ Kat i ) /
............ Katsushika Hokusai (Japanese printmaker, painter, 1760-1849)
............ T S+ i ' tary )
............ Katsu Shikin (Japanese poet, seal carver, and physician,
— = = = 17391784) L o o e o m m mm—— -
<a ... Corporate Bodies (ULAN facet)
:’i ___ﬂ;t Esﬁtu?e ;f Ehi:ag_u (;_Qm_erEan_m_us;u n_1, Ehi:ag;, E\u_nd;d in 1879)

ceenneeennnnnns DEpt. of Architecture (American department, Chicago, founded 1982)
cceseeeeenee.. JORN M. Flaxman Library (American library, Chicago, established in 1967)

# ieereenennenne. Ryerson and Burnham Libraries (American library, Chicago, established 1967)
........................ Burnham Library of Architecture (American library, 1912-1967)
........................ Ryerson Library (American library, Chicago, founded 1904)

verreeennn. School of the Art Institute of Chicago (American art school, Chicago,
established in 1967)




https://www.getty.edu/research/tools/vocabularies/

® 1A, Getty Iconography Authority™ includes proper names,
relationships, and dates for iconographical narratives,
religious or fictional characters, historical events, names
of literary works and performing art; special focus on
non-Western with coreferences to other resources
(7,200 terms) (e.g., Yemonja, Flood of Deucalion, Viaggio
dei Re Magi, French Revolution, Olouaipipilele, Xibalba,
Niflheim, f\9757 Shiva, Bouddha couché, Mithras)

Getty Vocabularies: LOD, May 2023



UNIQUE IDS
|

LANGUAGES

PREFERENCES

DATES, HIST/CUR
I |

® IA, Getty Iconography Authority™

Sample record

1A 1D 901000085

Names
Avalokitesvara (pref-en) [5000191]

Qualifier: Buddhist bodhisattva
Date: name occurs in Sanskrit by 7th century

Start: 600 End: 9999 Contrib: VP.BHA,BWR
Sources: Bowker (1997); Dunhuang (2010)

Avalokitesvara [5001067]
Avalokitesvara [5003150]

Faolifehd?ay (sa) [5001068]

ga\'xm'ﬂ%ﬂm (bo) [5002308]
Spyan ras gzigs [5002309]

RELS/LINKS--POLY

CREDIT/WARRANT

COREFERENCES

Hierarchical Relationships
Top of the IA hierarchies

Legend, Religion, Mythology
Buddhist iconography
Buddhist characters

Vocab links
T : AAT
role/characteristic is ... Bodhisattva [AAT] TGN
symbolic attribute is ... lotus [aAT] ULAN
culture/religion is ... Mahayana (Buddhism) [AAT] CONA

culture/religion is ... Theravada (Buddhism) [AAT]

Associative Relationships
associated with .... Krishna (Hindu iconography)
counterpart is .... Guanyin (Buddhist iconography)
Display Date: veneration in India flourished ca. 3rd-7th
centuries Start: 200 End: 9999

Note The bodhisattva of infinite compassion and mercy; embodies
the compassion of all Buddhas. Known in over 100 manifestations;
is portrayed in different cultures as either female or male, as ... ...

Conftributors VP,BHA,BWR

Sources Bowker, Oxford Dictionary of World Religions
(1997); Huntington, Art of Ancient India (1985);
Encyclopedia Britannica Online (2022-);

Avalokiteshvara (Buddhist iconography)  LC: LC control no.: sh 85010492




Top of the IA Hierarchies

View of the IA hierarchy

Legend, Religion, Mythology

<Buddhist iconography>

<Buddhist characters> /

* Indention: broader/narrower (instance)
* Guide Terms in angled brackets
* Qualifying description in parentheses

Aizen Myoo (Buddhist character)
Aksobhya (Buddhist deity)
Amaterasu (Shinto deity)
Amitabha (Mahayana deity)
Amitayus (Buddhist character)

Amoghapasa (Buddhist character)
Amoghasiddhi (Buddhist deity)
Ananda (Buddhist character)

Character
Avalokitesvara (Buddhist bodhisattva)

Avalokiteshvara (Buddhist bodhisattva)

Benzaiten (Japanese delty)
Bhairava (Hindu-Buddhist deity) [N]

Bishamon (Buddhist character)

Buddha (primary character of Buddhism)

Cakrasamvara (Buddhist deity)
Channa (Buddhist character)
Daiitoku Myoo (Buddhist character)




https://www.getty.edu/research/tools/vocabularies/

® CONA, Cultural Objects Name Authority® titles, artist
attribution, creation dates, relationships, and location for
works; focuses on architecture, multiples, works depicted in
other works, lost works, designed but not built (107,493 titles)
(e.g., Hagia Sofia, Ayia 2opia, Adinatha Temple, Flatiron
Building, The Lacemaker, Merlettaia, La Dentelliere, Lion
Throne Room, FAZ/I[;%#;R Great Wave, Die grofse Welle)

Getty Vocabularies: LOD, May 2023




® CONA, Cultural Objects Name Authority®

Sample record

CONA ID: 700002923

Titles/Names: Catalog Level: item Jocetons: ( hi ( lity), China)
: . Location current Beijing (Beijing Shi (municipality), China
Temple of Heaven (pref- en) . (nation) Address Note: +39.913889,+116.391667
[1000016889] Work Types: TGN
) _ temple complex AAT | Dimensions [display] entire complex: 237 hectares
Display Date: renamed in the Classification: Mat & Tech [display] wood and stone
16th century Start: 1521 £nd: 9999 | ¢ ars],f’ ’tca lon: wood AAT 300011914 | stone AAT 300011176
Contrib: JPGM,BWR,BHA renhitecture . : AAT
UNIQUE IDS Sources: BWR database (2019); Great Creation Date: Style: Chinese [AAT 300018322] | Taoist [AAT 3001

construction 1406-1420; | General Subject:

Buildings (2000); UNESCO WHC (1992)

|
LANGUAGES | | 1. 'Tan (zh-tr) [1000016850]

extended 16th century architecture Type:isness

Start: 1406 End- 1420 |religion and mythology Extent: purpose

PREFERENCES | T'ien-t'an (zh-trl) [1000019041] Qualifier: constryuction | Specific Subjects: -
Tiantan [1000016892] Creator Display ULAN | Heaven [AAT 300185658] Extent: dedication TGN

[ Temple du Ciel (fr) [1000019264] first built by Ming Chengzu Chinese heaven [IA 901002236] ULAN

DATES, HIST/CUR emplo del Cielo (es) extended by Ming Shizong Note:.Large religio-us.complex in.th.e old ou.ter c.ity CONA

| | 1000019265] renovated by Qianlong g);:)p;;;;’;f;rre;buﬂdmgs are built in a straight line CONA IA

IIRELS/ LINKS--POlLL:T@meIstempeI (de) [1000019266] [U;A;xj _50(1356/%2&3]21 JPGM: VP: GRISC: BHA: BWR:

CREDIT/WARRANT = (zh) [1000016894] [ULXI\TS%?);O?nZGS%] Sources: Built Works Registry BWR3792244; Library of

L (zh) [1000016893] Role: patron/38121 Congress Authorities online (2002-) n2011019454;
COREFERENCES M &t (ko) [1000019043] [ULAN 500372572] Fodor's Travel (2016); J. Paul Getty Museum, collections

Role: patron/38121 online (2000-); Great Buildings Online (1997-) ; UNESCO
World Heritage Centre [online] (1992-) Ref: 881




;-4 Top of the CONA Hierarchy
P’ it Worke (CONA facon View of the CONA hlera rchy
g4 ...<Built Works by class: religious, ceremonial, and funerary strugtures>
... Aachener Dom (cathedral); by order of Charlemagne; 805; Aac (Nordrhei nl o Indent|on: broader/na rrower (insta nce
Westfalen, Deutschland)
...... Abbadia San Salvatore (abbey); Creator: unavailable; 1035; Siena (Toscana or \.Nhole/parjc)
veseseessenrene. Abba Libanos Church (church); Creator: unavailable; 1299; Lalibela (Amara, Ity ° Guide Terms in angled brackets
N S— 1. 1. T 1110 Ss_lint-ﬂuen (abbey); Jean de E.iayeuxl (French architect...; constructd o Work Type in pa rentheses
16th centuries; Rouen (Haute-Normandie, France) " ”
;4 vereresnnennns. Abbaye de la Chaise-Dieu (abbey); Robert Abbe of Saint-Die d 1067?), Frq * Concatenated “label

associat...; 1043; Departement de la Haute-Loire (A ne-Rhone-Alpes, France)
- ... Temenos nﬁeﬁete_r [Encﬁarﬂ; Creator: aila IE;_ED[ﬁECE_; HEnerﬁtiEEe?gaFna
(lzmir, Turkiye)

... Tempel Synagogue (synagogue); Ignacy Hercok (Austrian-Polish architect);

W
(Malopolskie, Polska) .
... Temple du Devin (temple); Creator: unavailable; 1400 BCE; Maskanah (H BUlIt Work

Temple Emanu-El (temple); Sylvain Schnaittacher; Bakewell & Brown; Be Temple Of Heaven

G....; 1928; San Francisco (San Francisco, California, United States)

... Temple Emanuel (synagogue); Kohn, Robert D. (1870-1953), American, a
C...; 1929; New York (New York, United States}

...Templeoprede [ amagpla T TTTETTrerebstaaatury CF- Athar an Nag'a
pladrraT Nil, As Sudan)
-» =....... Temple of Heaven (temple complex); first built by Ming Chengzu (1360-1424); extended

by Ming Sh...; construction 1406 to 1420; ext...; Beijing (Zhongguo)
... Circular Mound Altar (altar); original construction: the Jiajing Emperor; built in 1530,
rebuilt in 1740...; Beijing (Beijing Shi, Zhongguo)
.. Hall of Prayer for Good Harvests (shrine); patron: Yongle Emperor of Ming Dynasty;
15th century; rebuilt after fire of 1889; Beijing (Zhongguo)
Imperial Vault of Heaven (shrine); during the reign of the Yongle Emperor of Ming
Qynasty; original, temple complex was c... Beijing (Zhongguo)

... Temple of Hephaestus [lempieCrertor=—rrerretmse=TBLL, Athens (Attiki, Ellas)

N cererereeneeane. TEMple of Isis (temple); begun by Ptolemy Il (Ancient Egyptian king, 309-246 BCE); late
2nd century BCE; Filah, Jazirat (Aswan, Misr, Africa, World)




AAT record Fields controlled by vocabs

Semantic View (JSON, BDF, N3/Turtle, M-Triples)

Vocabularies in a Work Record

y Used for Cataloglng and for retrleval Page Link: http://vocab.getty.edu/page/aat/200011443
* Fields controlled by Getty vocabularies

4= marble

Catalog Level item ‘ marble (rock) [preferred,!:,u,LC,Eﬂglis
Classification sculpture | antiquities .| marbles (rocks) (C,U,English,AD,UN)
«€ marmor (C,U,English,UF,U,N) to
Work Type statuette AAT | ABR (C,U,Chinese (traditional)-P,D,U,U o
Titles Female Figure of the Kilia Type | Am (.U Chinese (traditional),UF,U,U) B
Female Figure (Star Gazer) da li shi (C,U,Chinese (transliterated Har

Creator unknown Anatolian ULAN AAT . da li shi (C,U,Chinese (transliterated Pin
. TGN d ta li shih (C,U,Chinese (transliterated W
Creation IE)ate 2800/%290 BCE UiAn d marmer (CU,Dutch-P,D,U.U)
Style/period: Chalcolithic CONA i| marmerplaat (C,U,Dutch,UF,U,U)
General Subject human figures IA il marmerplaten (C,U,Dutch,UF,U,LU)

marbre {roche) (C,U,French-P,D,U,N)
marbres (roche) (C,U French,AD,U,N)
marmo (C, U, Italian-P,D,U,N)

marmeol (C,U,Spanish-P,D,U,L1)
Marmor (C,U,German-P,D,U,N)

= g =
-

Specific Subject fertility | human female
Current Location J. Paul Getty Museum, Getty Villa
Malibu (Los Angeles, California, USA) | ULAN
Repository Number 88.AA.122 TGN
Dimensions 14.3 cm height (5 5/8 inches)
Mat & Tech carved marble Index: marble m

G etty Style Ki | i d type Getty Vocabularies: LOD, May 2023




Relationships and linking are built into and among the Getty vocabularies

Merging Contributed Records

Compiled resources = multiple
contributors, separate records for
same entity

Published as unified records for end users

Rather than clustering, Getty vocabularies
merge the data into a homogenous whole

The attribution to the contributor and
sources are retained

Getty vocabularies merge

contributed records

JPGM: tmsid_3041
Guardi, Francesco

Witt: WCI_20934875
Guardi, Francesco

Avery: avery_ 49856
Guardi, Francesco

BHA: bha_ 8476
Guardi, Francesco

LINK back to contributed data

Guardi, Francesco

Getty

PROV: pr_2°715£5
Guardi, Francesco

L detail of portrait, by Pietro Longhi,
in Ca' Rezzonico, Venice

ULAN_500017409

Names:
Guardi, Francesco
Francesco Guardi
Gardi, Francesco
Garde, Francesco
Gardis, Francesco
Francois Guardi

Nationalities:
Italian

Venetian
Links to images
http://www.getty.edu/art/collectior/objects/226156

Roles:
artist
painter
landscapist

GEHy vocapuiaries. LOUU, VIidy ZUZ5



Relationships and linking are built into and among the Getty vocabularies

Getty vocabularies merge

contributed records

Matching Display Roles (AAT-
name biography || controlled)

Nationality
(AAT-
controlled)

Estimated

birth date

Estimated
death date

500017409 | Guardi, Venetian artist Venetian @ 1793
Francesco painter, painter Italian
| 1712-1793 | landscapist
500312969 | Guardi, Italian noble Italian 1514 1614
Francesco | noble, born
1514
500412666 | Guardi, | Italian artist Italian 1707 D) | 1793
Francesco | artist, ca.
| 1712-1793

Getty

A name matches exactly; role matches; a nationality matches; dates within range?
Getty Vocabularies: LOD, May 2023

Candidates for
merging
Automatically merged
or rejected for
merging

Possible but not
enough firm data =
passed to human
editors

Long experience in
perfecting
algorithms -
Reconciliation tools
are under
development by
Getty Digital



ULAN record is a merged homogenous entity

T TPy

UI‘IIDI‘I LlsthArtlstNames Online
i Full Record Display

[O, Mew Search| 4Previous Page

Click the &% icon to view the hierarchy.

Semantic View (JSON, JSONLD, RDF, M3/Turtle, N-Triples) ™ Represent;

«« Guardi, Francesco (Italian painter, 1712-179

Note: Venetian painter, during the first half of his
on decorations and church paintings; later becags
vedutista (view painter) of Venetian urbaa=ifre.

Names:
Guardi, Francesco (preferred,V,index,LC)
Francesco Guardi (V,display)
Gardi, Francesco (V)
Garde, Francesco (V)
Gardis, Francesco (V)
Gauda, Francesco (V)
Guada, Francesco (V)
Guarde, Francesco (V)
Guardet, Francesco (V)
Gvardi, Franchesko (V)
Guardi, Francois (V)
Guardi, Francisco (V)

Contributors
AVERY, BHA, G
Courtauld
Sources

Avery Authorit
Harald Szeemz
(2011-)

J. Paul Getty
Library of Con;
M. Knoedler &

Collections (2(
Provenance In
RILA/BHA (19

Witt Library, A

Nationalities:
Italian (preferred)

Venetian

ROI?::,: (pref d) Attribution to
artis prererre .
painter contributor and

landscapist source is maintained,
but merged, unified,
and “preferred” is
flagged

Gender: male

Birth and Death Places:

Born: Venice (Venezia province, Veneto, Italy) (inhabited place)
Died: Venice (Venezia province, Veneto, Italy) (inhabited place)

Related People or Corporate Bodies:
member of .... Guardi family
(Italian painters, active 18th century) [500060865]
parent of .... Guardi, Giacomo
(Italian painter, 1764-1835) [500023608]

sibling by marriage (in-law) of .... Tiepolo, Giovanni Battista
(Venetian painter, 1696-1770)
[500018523]
Cecilia Guardi married Tiepolo in 1719

sibling of .... Guardi, Antonio

(Italian painter, 1699-1760) [500025094]
sibling of .... Guardi, Niccolo

(Italian painter, 1715-1785) [500029088]




Relationships and linking are built into Getty vocabularies

simplified

Entity Relationship

Diagram

* All 5 vocabularies
have same core
structure

* Tables then added for
specific needs

Getty

NAMES / TERMS

multiple

names, one is flagged
preferred; dates for nameg

4

Sources

SUBJECT

MAIN TABLE

basic record information,
unique ID, parent key, record type,
descriptive/scope note, flags

Source
controlled

Relationship
Types
controlled

Biography
display bio,

/éOOI‘di ak&s\ birth/death
\\ dates, places

Revision
History

editor name,
action, date of
action

Language
controlled

Contributor
controlled

Events
eyent) dates

Nationality
ULAN)

PLACE

: \ TYPES/ROLES

multiple

place types or roles, one is
flagged preferred, dates

Nationality
controlled

Events
controlled

ASSOCIATIVE
RELATIONSHIPS
links between subjects,
dates

Location
controlled

Place Type /
Role controlled




Relationships and linking are built into Getty vocabularies

Getty Vocabularies Are Thesaur

= Thesaurus: A semantic network of unique concepts

= Thesauri may be monolingual or multilingual
= Thesauri may have the following three relationships:

= Equivalence Relationships
= Hierarchical Relationships
= Associative Relationships

associative

LINKS via thesaurus

AAT

triumphal processions
triumphal procession
Triumphzug
procession triomphale
processione trionfale
procesion triunfal

hierarchical

Objects Facet
.. Built Environment

.... Single Built Works

..... <single built works by function>
....... monuments

......... memorial arches

............ triumphal triumphal arches

triumphal arch

sJLErT (4o 2 MEHEFT)

kai xuan mén

I tting f . ]
ocus/setting for triomfbogen equivalence

Triumphbogen
archi trionfali
arcos de triunfo

Images may be under additional copyright

Getty Vocabularies: LOD, May 2023




Relationships and linking

Links between
Vocabularies

e Certain data within each
Getty vocabulary =
controlled through links
to other vocabularies

 E.g., rolesin ULAN (e.g.,
artist, watercolorist,
portraitist, patron,
emperor) = controlled by
Agents Facet in AAT

Getty

5peciﬂc SUbjECt

Workrel_to subj

Contribu-
tors




What Is Linked Open Data (LOD)

Getty Vocabularies: LOD, May 2023



What is Linked Open Data (LOD)?

AAT, TGN, and ULAN are available as LOD under the
Open Data Commons Attribution License (ODC-By) 1.0

= As Getty provides more and more digital resources for research and discovery, it is the Getty
Vocabularies that function as the glue joining varied and separate resources

= In order to serve several critical audiences, the Vocabularies are made available free of charge and
without restrictions in online displays and in multiple formats, including Linked Open Data (LOD)

= LOD is a method of publishing datasets with semantic links that can be used by computers to aid
searchers in navigating the vast universe of digital information

= Through LOD, the Vocabularies can unlock and disambiguate access to many kinds of knowledge,
data, and images buried in a wide variety of databases and collection management systems at
Getty and at museums, archives, and libraries around the world

Getty

Getty Vocabularies: LOD, May 2023


https://www.getty.edu/research/tools/vocabularies/obtain/index.html

Linked Open Data (LOD)

* Linked Data

= A set of best practices for publishing and connecting struciured data on the Web to enable

the interlinking possibilities.
= |t builds upon standard Web technologies such as HTTP and URIs.

= But, rather than using them to serve web pages for human readers, it extends them to share

information in a way that can be read avtomatically by computers.

* Open data

* The idea that certain data should be freely available to everyone to use and republish as

they wish, without restrictions from copyright, patents or other mechanisms of control.

* Linked Open Data (LOD)

= A community project, sponsored by the Semantic Web Education and Qutreach group of the
W 3C, to extend the Web with a data commons by publishing various open datasets as RDF
on the WEB and by setting RDF links between data items from different data sources.

* Both linked and open.

Joan Cobb

Getty Vocabularies: LOD, May 2023




Basics of Linked Open Data

* Universal Resource ldentifier (URI) - apgsé maigcd to identify things on the Semantic Web
Unique, http://vocab.getty.edu/aat{300198841

persistent IDs
are critical * URIs are linked to each other through triples composed of subject-predicate-object relationships

<aat:300198841> <va:qqi2] 00_distinguished_from> <aat:300197140>

subject predicate object

rhyta - [are]distinguished from - stirrup cups| 28

* The definitions of data elements and links are described by ontologies
http://www.w3.0rg/2004/02/skos/corett
http://www.w3.org/ns/provit
http://purl.org/dc/elements/1.1/

* Datais delivered to a requesting agent through a standard triple serialization using HTTP
RDF/XML, Notation-3 (N3), Turtle, N-Triples, RDFa, JSON, JSON-LD

Getty Revised, based on Gregg Garcia

Getty Vocabularies: LOD, May 2023




Linked Documents vs Linked Data

* Linked Documents on the Web
* Connected by hypertext

* Allows users to traverse via Web browsers

* Data is made available in formats such as CSV, XML, or marked up as HTML
tables

* Linked Data on the Web

* Connects data from diverse domains such as people, books, scientific
publications, films, genes, drugs and dinical trials, online communities,
statistical and scientific data.

Enables new generation of search engines that follow the links between data
sources fo deliver more complete answers as new data sources appear

Operate on top of an unbound, global data space.

Uses the Web to create typed links between data from different sources.

Joan Cobb

Getty Vocabularies: LOD, May 2023




Basics of Linked Open Data

SUBJECT #300198841
A A& ww—

ID: 3001968841 <7xml version="1.0" enu:ldlng "utf-87 7>

- <Vocabulary ominssi="hitp:f fewrw.w3oorg /2001 S XMLSchema-ins! e s oaea——— oy

Al e &

o rhyta (drinking vessels, <vessels for serving and conguming food:, .. Furni %5l noMamespace schemalocation="hitp: / fvocabsse rvices, getty.edy
Mame]) - <5ubject Subject_[0D="300198841" = Sk idan abel LEAE (A= L
- p"'{f"}“‘m“ﬂc’"s“'ﬁ} shoskl akLabel rhea
Mote: Refers to vessels from Ancient Greece, eastern Europe, o the Middle East1 - =Preferred_Parent= i
with bwo openings, ona at tha top for filing and cnae at tha basa so that liguid oo sRarent_Subject_ID>3001945367 </Parent_Subject_ID= sknzxtaklabal rheon
the shape of a harn or an animal’s head, and wera typically uged a2 a drinking ou =HRelationship_Type=Parentf Child < /Relationship_Typea = ckoswxlaklabal rheons
anather vessel. Drinking was done by holding the rhvton above the drinker's hea =Historic_Flag >Current=</Histaoric_ Flug:-
liquid in tha mauth, =Parent_string>drnking vessed ’ ccsels for sel skosxkakLabe rhytan
Terms: [30015?1193?%&501??&;;;] img Faod [ chocxlaklabel rhytons
rhyta [preferred, U LC, English-, 0,0, containers oF context - ook abel rhitén
[Gresk (transliterated] -P .00 PN) H TM L (receptades) [30019715 hy Mame) ! i
[Spanish,AD,,5M] %&f&lﬁﬁﬂ”ﬁgﬂﬂ Objects Fi skosulaklabel ritan
rhivton {1 English, AD0, SN -
{Greek (transhterat=d),AD, L SH) =Hiar_Rel_ Type>Genusfspecaes-H Ral_Typa skosxl akLabe] I'TLEIFIS
{Spanish,a,U,5MN) </ Praferred_Parent = skosul aklLabeal rittin
rhytons gc.u.r:n-.u,mn.u r,.'-.'.hl] - =Mon-Freferred_Parent= skaaxtatiabel ritns
'.:_f ench-F oDhLLE f‘fl ) =Parent_Subject_1D=>300198865 < /Parent_Subject_ID>
rhea (v {..n.}:;q:f-lc:lllljflr:':lnwu UELLN) =<Relationship_Typa =Parentf Child < /Relationship_Typa > shosul akLabed ryton
rheons (¢ .Ur._”_.,.,ﬁ'hfl”_j.a]' o <Historic_Flag>Current</Historic_Flag> skosslaklabel rytons
rheom (C,L,Engiish, F, 11,0 <Parent_String>plastic vases [andent vessels) [200198865], ckaosslaklabal BT
pumdv (C,U, Ancient Greek, UF,U, U] vessels (containers) [300193015], containers by form [3o N
rhilton (C.LU Andent Greek (ranaliteratad) UF,L,L {r%l:!:ptlzdﬁ} [EEDIZblél'J? ll!l?], Cnnﬁn:rﬁ {I-icmichrh?:m:} 1% skos-Droader of <hitp: Mkarma.gety edu 2020 reso rce AT Subiect 300265000~
rytons [C,U,Dutch-F D, LU and Equipment (Hierarchy Name ) [300264551], Objects Fi ko= broad <hhp:ikarma getty edu 2020 resouwrcaATISub D01 D45ET =
ryton (<, U, Dubch,ADUL) 200000000 [I00000000] </Parent_String> s pflarma getty edu 2120resourcelATISubect
ritons (U French, UF LN} =Hier_Rel_Type=Genusf Speades-BTG</Hier_Rel_Typas gupbroaderionPreferred =hitp:ffearma.getty edu 2020 reso urcalAATISubject 200198333>
riton (<,U.French,UF,uU,N) </Mon-Preferred_Parent = gup-broadertonPrefered <hifp:karma getty edu 202 0ireso eI Subject 3001 SRIAS~

ritdns (.5 panish,UF UL HD
ritdm (C, L, Spanish, UF, LI SM)
eccanciadara [C,L,5nanish, UL SN

Facet/Hierarchy Codea: v.TO

Higrarchical Position: containers by function or context [300197200], containers D0 BREEN NshinType <hitp:ifkarma getty edur2020resoure /AT Subject 300265000
A Ohjerts Facet [300197197 ], Containers (Hicrarchy Name) [300045611], g facelCode o
B Contmmers Dy e (@) E 000000001 < rarant Shings D P02645311, Oblects Facet i oy hictoncriagCurent of  <htp:fharma gety edu 2020esourcalAT SubRelE00194567-
:.: sasmreaneens COMtAINES (receptacles) (G) {f’:q';'n‘?_rﬁieI_TYDEPL?:HI';::-EJ" Speaes-BTG-</Hier_Ral_Typa: is gvpchistoricFlagGurent of  <hitp:fkarma.getty edu Bldireso e e/dAT Sublec 3001 96333
o semanenans SCONTRINENS Dy flunchon or Context= (G) . is gvpchistoricFlagCurent of  <hifpfharma.getly edu 22 reso wreeAATISubject 3001 SEIG5>

o s seulinary containers: (G) - =Descriptive_MNobes> gupchistoricFlagCument <htip:ikarma getty edu 220resounc e/ AT Subject 00255000 =

) - ~ - coonkainesrs for s=rving and consuming food = (G) - =Descriptive_Nota — SUBJECT 158941

L wwr wvessElS for sening and consuming food> (G) =Note_Text=Refers to vessels from Ancient Greece, easterm . .

0 . drinking vessels [5) that typically have a desed form with two openings, ene at shosmste Hb‘r;_rsw wsselsfmmﬁnclem Greess aastem Eurape, ur'lhc_z M_mdle Ean

an SRRp—— " - () at the base so that lquid could stream out. They are often apenings, one at the tap for filling and ane at the base so that liquid coukd 5|

an animal's head, and were ty, J:lcm used as a drinking cmi an animal&apass head, and were typically used as a drinking cup or far pg

Additional Parents: aﬂgther :HS&;I_. [lI‘H‘*ImJ wfaisq one by hmlh.ll‘.l'!.i"l U'IFNI‘II'!'I:C_II_II by halding the riydan above the dinker&apos; s head and catching the sted

Y Objects Facet and catching the stream o i I the mo </MNote_ Text: 00 = Ak . .

e Furnichinos apd Eguinment (Hierarchy Mamel (51 <Mote _Longuage =English</MNote_Language: e — L L Iauasuas - la: i — GI‘EH:E.: Europa da‘: EEM’ l:lldal “a?lm

= Mon-Preferred_Parents
=Parent_Subject_ID=300198333 = /Parent_Subject_ID=>
=Relationship_Type=Parentf Child < /Relationship_Typa>
<Historic_Flag»Current=</Historic_Flag>
=Parent_String>=ceremonial vessels [300198333], ceremaonial

</Parent_Realationships =

is qvp:btgRelationshipType of
iz gvp-btgRelationshipType of
i qvp-bigRetationshipType of

=http:fikarma getty edu 2020resowc e AT SubectZ001 94667 =
<hiip: fkarma.getty edu 202 0reso el AT Subject 3001 9E133-
<hlip: Marma. getty edu A lreso e efAATISUbERCE 3001 SEEG5 >
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Basics of Linked Open Data

Triple Store vs. RDBMS

Triple Stores (OWLIM, 4store, Virtuoso)
* Built for storage and retrieval of triples
* Queried using SPARQL
* Import/export using RDF and SPARQL Update

Relational Database Management Systems (Oracle, SQL Server, MySQL)
* Data is organized into flat, two-dimensional tables containing fields
* Queried using SQL

* Import/export using DML statements along with whatever formats are
supported by RDBMS such as comma-delimited files and XML

Gregg Garcia
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Five-Star Data

Sir Tim Berners-Lee, the inventor of the WWW and the initiator of Linked Data,
presented a Star Scheme for measuring the rank of a dataset

* Available on the Web (any format) with an open license, to be Open Data

** Available as machine-readable structured data (e.g., Excel instead of
image scan of a table)

*** Available in a non-proprietary format (e.g., CSV instead of Excel)
**** All of the above plus using open standards from W3C (RDF and SPARQL)

to identify things so that users can point to your data

***** All of the above plus linking your data to other data sets to provide context

https://www.w3.org/Designlssues/LinkedData.html

based on Marcia Zeng
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Growth of LOD Cloud
since 2007

Getty Vocabularies are part of this cloud

Ol

2017

http://lod-cloud.net
revised from Joan Cobb

Getty

‘The Linked Open Data Cloud from lod-cloud.net

As of 2023, LOD cloud consists of over 3

billion RDF triples and are interlinked by

around 504 million RDF links




Using LOD

search & browse

Getty Vocabularies: LOD, May 2023
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Resource Description Framework (RDF)

One of the key ingredients of Linked Data.

Provides a generic graph-based data model for describing things, including
their relationships with other things.

Three column format — known as a triple — forms the fundamental building block of
semantic representations.

Subject - corresponds to the entity —a ‘thing’
Predicates — property of the entity - names, birth/death dates
Objects - Subjects in another triple OR Literal values

Conceptualized anything (and everything) in the universe as a resource.

Specifically supports evolution of schemas over time without requiring all the data
consumers to be changed

RDF has varying representations (e.g., XML, text, JSON)

Getty Vocabularies: LOD, May 2023
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LOD Ontologies & Vocabularies

Ontology

Used to capture knowledge about some domain of interest. An ontology
describes the concepts in the domain and also the relationships that hold
between those concepts.

Vocabulary

o A vocabulary in the sense of knowledge systems or ontologies are controlled
vocabularies. They provide a way to organize knowledge for subsequent
retrieval.

Semantic Web Ontology

This is a formal specification of a shared conceptualization of the information
to be published.

Examples of the vocabulary used in ontologies: class, object property, role,
category, property, resource, etc.

Getty Vocabularies: LOD, May 2023
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Uniform Resource Identifier (URI)

Identifies a resource either by location (URL), or name (URN). It usually
includes some type of unique and persistent identifier.

URIs are not URLs but every URL is a URI

The URI for a resource represented in an RDF statement is called the URI
reference (URIref) for that graph node.

URIs are used as ‘strong keys’ that are assigned to each of the nodes so that
we can refer to them consistently across all the triples that describe their
relationships.

The URN that will be the base URI for AAT will be
http://vocab.getty.edu/aat.

Getty Vocabularies: LOD, May 2023



Web Ontology Language (OWL)

* Developed by the W3C
* Built as an extension to RDFS

* Provides a precise vocabulary that enables more powerful
reasoning and inference over relationships with which to
knowledge can be represented.

* Can be seen as a social contract between a data provider and a
data consumer.

G etty Getty Vocabularies: LOD, May 2023



Simple Knowledge Organization System (SKOS)

= A language designed for representation of thesauri,
classification schemes, taxonomies, subject-heading systems,
or any other type of structured controlled vocabulary.

= Based on RDF
= SKOS is currently developed within the W3C framework

= Can be used on its own, or in combination with other
ontologies.

G etty Getty Vocabularies: LOD, May 2023



LOD: Simple SKOS example

Sample concepts relationship
in a pre-SKOS taxonomy

Mammal

= ¥ Perro
4 ~»Chien
Gato - -?.P%msf‘ /\ F‘ﬁn‘? '

"7~ Cat Dog’ Eng'ush 2 Mutt

E"Pan;
ok
A%*Ghuchn

Bulldog Dachshund

Sample concepts relationship
in SKOS

Prefarred labal (English):
“mammal”

AN

Preferred label (English): “cat”
Preferred label (Spanish): "gato”

Preferred label (English): “dog”
Preferred label (Spanish): "perra”
Preferrad label (French): “chien”

Alternative label (English): “mutt”
Alternative label (Spanish). “chucho”

AN

Preferred label (English): Preferred label (English):
“bulldog” “dachshund”

Getty

http://www.ibm.com/developerworks/xml/library/x-skostaxonomy/index.html
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Triplestores

* Are purpose-built databases for the storage and retrieval of the
type of unstructured information express in RDF triples that
makes up the Semantic Web.

Are not relational databases.
* Query language used with triplestores is typically SPARQL

* In addition to queries, triples can usually be imported/exported
using RDF and other formats.

* Some triplestores store billions of triples.

G etty Getty Vocabularies: LOD, May 2023



SPARQL Protocol RDF Query Language

* Was made a standard by the RDF Data Access Working Group
(DAWG) of the W3C.

* |s considered one of the key technologies of the semantic web.
* Allows users to write unambiguous queries.

* SPARQL endpoint is a service that accepts SPARQL queries and
returns results.

* Queries can be distributed to multiple SQARQL endpoints.

e Fundamental difference between SQL and APARQL

o Data exposed via SPARQL on any server can be queried by a SPARQL client.

o Data from multiple places can be combined dynamically, as needed, to
create new forms of information.

G etty Getty Vocabularies: LOD, May 2023



Why do we care?

* The way data is being published on the web is currently in
transition.

* A current trend in managing art information is to increasingly
make data art, architecture, and cultural heritage objects
available as Linked Open Data.

* This applies to the information directly describing the objects,
but also the vocabularies used in the descriptions.

* For years now, the Getty Vocabulary team has been receiving
legitimate requests to publish our thesauri as LOD.

* It was time to stop asking “why” and to start exploring “how”.

G etty Getty Vocabularies: LOD, May 2023



Key advantages of Linked Open Data

* Everyone can access, reuse, enrich and share the data published
in LOD format!

® ]Ict is _sk?lmewhat like Wikipedia and it makes “interworkability” more
easible.

* LOD disambiguates your search. In other words it eliminates the
noise you sometimes get in Google search. What you are
seeking is more precise because of the way you tag the
information you are converting to LOD.

* LOD connects you to all kinds of relevant information creating a
playground for serendipity and it updates that information
dynamically within the same web space.

°* LOD is able to connect data from the Web that was not
previously connected.

G etty Getty Vocabularies: LOD, May 2023



What Is a relational data model

A relational database is a set of formally described tables
from which data can be accessed or reassembled in many
dlfglerent ways without having to reorganize the database
tables

The standard user and a%plication programming interface
(API) of a relational database is the Structured Query
Language (SQL)

Each table (called a relation) in a relational database
contains one or more data categories in columns (called
attributes)

Each row (called a record or tuple) contains a unique
insitance of data, or key, for the categories defined by the
columns

Each table has a unique primary key, which identifies the
information in a table

The relationship between tables can then be set via the use
of foreign keys

Getty

Attribute

Tuple {

———
Eelation

HilS ) —— 117 apuTURE

815  plce oo—
T—EI5 g

B~ 119 p081 5

R e e ——— T pa2

Associative Entity,
JOIN Table,
or Lookup Table
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What is a graph-based data model

* A graph database (GDB) is a database

that uses graph structures for semantic
gueries with nodes, edges and @‘

properties to represent and store data

| I
* Querying relationships within a graph _ " /®
database is fast because they are @
perpetually stored within the database
itself @

* Native graph processing (called index-
free adjacency) is the most efficient

means of processing data in a graph e —
; 6s.TO_—" 4FUT
because connected nodes physically . D‘;”Emt
point to each other in the database Alice —_,
Wﬂ :Department
> A42
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Getty Vocabularies as LOD
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Why Linked Open Data for Getty?

* The time was right for the Getty, particularly as the LOD project

coincides with the Getty’s Open Content initiative
o The J. Paul Getty Museum and Getty Research Institute (GRI) make available,
without charge, all available digital images to which the Getty holds the

rights or that are in the public domain to be used for any purpose. No
permission is required

o www.getty.edu/about/opencontent.html

e Also, GRI Portal: The Getty Research Portal™ is an online search platform
providing global access to growing number of digitized art history texts

* The Getty Conservation Institute (GCl), GRI, and the Getty Museum are also
releasing information as LOD

G etty Getty Vocabularies: LOD, May 2023
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Getty

Licensing the data

Historically, the Getty vocabularies relational tables, XML, (MARC) were
licensed, with use somewhat restricted; fees adjusted for not-for-profit and
for-profit licensees

Policy makers and legal experts analyzed which licensing was best for LOD

Open Data Commons Attribution License (ODC-By) v1.0

Allows that you (the users) are free to do the following:

To Share: To copy, distribute, and use the database
To Create: To produce works from the database
To Adapt: To modify, transform, and build upon the database

As long as you Attribute: You must attribute any public use of the database, or
works produced from the database, in the manner specified in the license

o Forany use or redistribution of the database, or works produced from it, you must make clear
to others the license of the database and keep intact any notices on the original database

http://opendatacommons.org/licenses/

Getty Vocabularies: LOD, May 2023



Getty Vocabularies as Linked Open Data

Getty Vocabularies are valued as authorities because

1. quality is reliable (compiled by experts, sources cited)

2. the data is linkable

Vocabs were planned from beginning to be linked, to aid in

answering complex art historical questions
(e.g., return records for oil paintings that are now located in North

America having non-Christian iconography and created by
Netherlandish or French painters active in Tuscany or Umbria, Italy
between 1410 and 1630)

Vocabs contain thesaural and other rich links
Unique, persistent IDs for records, terms, other data
Include IDs of outside resources too, to allow linking

Examples of unique, persistent IDs in AAT

AAT_ID: 300132869

Terms:

- triumphal arches [1000007003] Qual: (memorial arches)
Pref: pref Type: D Lang: (en) Con.: FDA, GCI, VP

- triumphal arch [1000290974] Qual: (memorial arch)
Type: ALT Lang: (en) Con.: FDA, VP

-EHEFT Qual: (fe 2 EHEFT) [1000545314]

G Type: D Lang: (zh, Chinese (traditional)) Con.: AS
etty Getty Vocabularies: LOD, May 2023
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Getty Vocabularies as Linked Open Data

<aat:300198841> <skos:prefLabel> "rhyta"@en
28841> <skos:altLabel> prf 4:1rns"@f;I

Semantig/View (JSON, RDE, N3/Murtle, NATiples) ® Representative Images: 1 2 3

ID: 3001983341 Record Type: concept

4w rhyta (drinking vessels/<vessels for serving/and consuming food=, ... Furnishings and Equipment (Hierarchy

Name))

MNote: Refers to vesg€ls from Ancient Greecg, eastern Europe, or the Middle East that typically have a closed form with
two openings, ong at the top for filling and one at the base so that liguid could stream out. They are often in the

r an animal's head, and were typically used as a drinking cup or for pouring wine into another vessel.
Drinking was gone by holding the rhytfn above the drinker's head and catching the stream of liguid in the mouth.

rhyta (preferred,C,U,LC,English-P,D,U,PN)
(Greek (transliterated)-P,D,U,PN)
(Spanish,UF,U,PN)
rh‘,l"tl}ﬂ (C,U,.EHQ“SI"I,.AD,U,SN]I Patricia Harpring © 2018 J. Paul Getty Trust
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Getty Vocabularies as Linked Open Data

AAT, TGN, and ULAN are available as LOD

Under Open Data Commons Attribution License (ODC-By) 1.0

Linked Open Data (LOD) is popular, in a typical month in 2018 =

over 1,000,000 records (92.95 GB of data) downloaded

JSON, RDF, N3/Turtle, N-Triples; analysis now for other formats too
Available at SPARQL end point: download entire datasets or subsets

Also released in online search (refreshed every month), XML, Relational
Tables, Web Services, implemented in collection management systems and
Web sites around the world, new implementations are being explored

Parsing the Getty vocabularies to LOD was not simple

* Needed institutional support, coincided with new open policy at Getty

* Required research and mapping Vocab data to which was best fit for LOD,
retaining the full richness and integrity of the vocabulary data

* Required decisions regarding which open license is best

* Edited data to make it consistent and linkable, virtual links and cross-
references had been maintained by hand for decades = now real links

* LOD = more contributions; streamline processing, while maintaining
content quality; contribution = processing = publication

must avoid bottleneck o e S | \

k7‘:311Zt::::::::r(:)L }

Explore the Getty v

Search Tools & Databases

= Primo Search

» Getty Research Portal

= Collection Inventories & Finding
Aids

» Photo Archive
Research Guides &
Bibliographies

= Digital Collection.

ublr:
» Aricle & Ressarch Databases doud

»cu ctin ggp

¥ Cultural Objects Mame
Author 1y(CONA)®

+ Getty Thesaurus

G g ph N ames UGN}@

Getty360 | Calendar | Blog | ConnectwithUs | Shop | SupportUs ot

p Getty Research Institute

IVENY Search Tools & Databas Scholar: \Fjl Publicatior

Getty Vocabularies as Linked Open Data Inside

Do you Use tthth

= Unloc
Take th Sul dhl f
Take the vey and help us impro LlnkedJ ! or scl
Have |
weoesr - Qpendata
kd n Data) Proj
e do n this

GETTY VOCABULARIES

ns
es as LOD. These materials are subject to

® News and Status of the Project

= URIs (Uniform Resource Identifiers)

= What Is LOD?

= Introduction to Getty Vocabularies 35 LOD (PDF, 3.8 MB, 46pp)
= List of External Advisors (PDF, 88KB, 7pp)
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Links

Getty

There are many examples of datasets aligning or co-referencing the Getty Vocabularies;
below are some examples

* Wikidata. Here are the pages that detail the current status of that alignment:
ULAN: https://tools.wmflabs.org/mix-n-match/#/catalog/27
AAT: https://tools.wmflabs.org/mix-n-match/#/catalog/48

The project relies on volunteers making manual matches over time after the initial automatic matching
process. Here is the home page for the overall Wikidata authority control process.

The Getty Vocabs are mentioned a number of times.
https://www.wikidata.org/wiki/Wikidata:WikiProject Authority control

* Europeana is also connected to AAT concepts:
https://pro.europeana.eu/page/europeana-aat
See the links from their SPARQL API: https://pro.europeana.eu/resources/apis/sparql

* There are other various institutions that have linked to ULAN.
Some examples include MoMA (ULAN IDs included in this data set:
https://github.com/MuseumofModernArt/collecton
and the Gilcrease Museum (“About the creator” section comes from ULAN:
https://collectons.gilcrease.org/object/1526167

* The Ariadne project also mapped a number of data sets to the AAT: _
http://www.ariadne-infrastructure.eu/Resources/AAT/Mappings-to-AAT Gregg Garcia
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https://www.wikidata.org/wiki/Wikidata:WikiProject_Authority_control
https://pro.europeana.eu/page/europeana%E2%80%90aat
https://pro.europeana.eu/resources/apis/sparql
https://github.com/MuseumofModernArt/collecton
https://collectons.gilcrease.org/object/1526167
http://www.ariadne%E2%80%90infrastructure.eu/Resources/AAT/Mappings%E2%80%90to%E2%80%90AAT

Five-Star LOD Datasets

Linked{'T_vl-,l
opendata

1 GETTY VOCABULARIES
L]

Controlled

2. Vocabulary 3.

Faceted
Framework

Tree of
Knowledge

5

- Getty

Knowledge
Base

Five Star

LOD Data Vocabs

courtesy of Marcia Zeng

Getty Vocabularies and Five-Star LOD Datasets: https://www.getty.edu/research/tools/vocabularies/zeng vocabs and five star lod.pdf
LOD, KOS, and Getty Vocabularies: https://www.getty.edu/research/tools/vocabularies/zenqg itwg 2017.pdf

Key Metrics of KOS Products: https://www.getty.edu/research/tools/vocabularies/0 m zenq itwqg keynote itwg2020.pdf

Nomen Explained: https.//www.getty.edu/research/tools/vocabularies/m zeng visual nomen itwg2020.pdf

Create Microthesauri from Getty LOD: https://www.getty.edu/research/tools/vocabularies/zenqg microthesauri _getty lod.pdf
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https://www.getty.edu/research/tools/vocabularies/zeng_vocabs_and_five_star_lod.pdf
https://www.getty.edu/research/tools/vocabularies/zeng_itwg_2017.pdf
https://www.getty.edu/research/tools/vocabularies/0_m_zeng_itwg_keynote_itwg2020.pdf
https://www.getty.edu/research/tools/vocabularies/m_zeng_visual_nomen_itwg2020.pdf
https://www.getty.edu/research/tools/vocabularies/zeng_microthesauri_getty_lod.pdf

To be a five-star LOD dataset,
one has to be already a five-star product

The Getty Vocabularies -- is a five-star vocabulary

High quality authority control of appellations representing things;

Multilingual and multi-cultural; historical and contemporary;

High specificity while comprehensive; continual and open-ended;

One of the few selected vocabularies that are being:

recommended or required by many important metadata standards
(e.g., DC., VRA Core, CCO, etc.)

used as examples at national and international standards for structured vocabularies

(e.g., 15025964-1 and 15025964-2, NISO Z35.19)

adopted by cross-country and cross-domain data services, in addition to many institutions’

(e.g., Europeana, DPLA (Digital Public Library of America))

widely studied by researchers. Google Scholar shows results when searching (exact match):

* 2,110 entries for "Art and Architecture Thesaurus” 2016.07.20
* 3,570 for "Thesaurus of Geographic Names” )
) ) In comparison:
* 89 for "Cultural Objects Name Authority” «  “Eurovoc”: 2.220
* 72 for “Union List of Artist Names” »  "Library of Congress Name Authority”: 768

* 355 for “Getty Vocabularies” ... ...

Getty

Vocabs

Controlled

Vocabulary

Marcia Zeng
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How to improve five-star data

e S All the above, plus: Link your data to other people’s data to provide context.

1. Getty Vocabs €= Others’ Metadata 2. Getty Vocabs €—> Other Vocabs 3. Getty Vocabs € Other Services | |

L

I Image credit: https://commons.wikimedia.org/wiki/File:-Three_perspectives.jpg

E.g., Used by MARC, LIDO, EAD, E.g., Integrated multilingual versions; E.g., Served through APIs & SPARQL
local dbs, Wikipedia, etc. Aligned with [to or by] other vocabs. end-points; included by other
services (VIAF, Finto, etc.).

Needed Actions? Needed Actions?

Needed Actions?

Marcia Zeng
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_| % Top of the AAT hierarchies S S
A ... Associated Concepts Facet | 4 [Top of the TGN hierarchy] (hierarchy root)
' & ... Associated Concepts (hierarchy nd = - Werld = GEtt"}
W8 eeenees [ view physical features ]
| ww --.- Physical Attributes Facet . . L : b
. +eeeseen.. Bbbasid Caliphate (historical region) VGCE ot
| dw .. Attributes and Properties (hierarch - Hifrica
L - (continent)
W e Conditions and Effects (hierarchy | essssssnsseaens Alexandrian Empire (former nation/s
) dw  weseeen Design Elements (hierarchy name), & . ... ... Antarctica (continent)
) da  seeeess Color (hierarchy name) & eaveseeeenenns Arctic (general region) “
| dm .-.. Styles and Periods Facet O oh verreernesans Msia (continent)
I Styles and Periods (hierarchy name) —'-9'* .... Styles and Periods Facet
Agents Facet a8 e Styles and Periods (hierarchy name) Multi-Faceted
.... People (hierarchy name) ah  eeeeeceesnn. <Styles, periods, and cultures by g K
.... Organizations (hierarchy name) | Wh  eeseseesen. <styles, periods, and cultures by n Framewor
.... Living Organisms (hierarchy name) B ceeeeenennss <geNeEric styles, periods, and cultu
.... agents (general) [N] il eeenneenens SShyles, periods, and cultures by a
Activities Facet
.... Disciplines (hierarchy name) * Top of the ULAN list / hierarchy
.... Functions (hierarchy name) ~ 4 ... Corporate Bodies
.... Events (hierarchy name) == .... Persons, Artists
.... Physical and Mental Activities (hierarchy % .... Non-Artists
:;?EZS[:::;::::?t';i]{hmmmw fam «s .... Unidentified Named People and Firms
= .... Unknown People by Culture
Materials Facet s v ’
0 o .. Materials (hierarchy name) “  Top of the CONA Hierarchy
) au .. Objects Facet 2 ... Built Works
- ﬂ sEEEEEE EUilt EnVimnment {I..lllerarlcl..”.'II n’amE_}l .! — Hu'ahla wurks
| &% +eseeen. Components (hierarchy name) j : Visual §
T . Furnishings and Equipment (hierarchy name| wa - VisualSurrogates
=~ ! .. Object Genres (hierarchy name) ~ du =+ Conceptual Works
) I — D.bjecl: Groupings and Syst-;:m:-;. [hierlarch-,r gl - & ... Unid The Getty Iconography Authority
| o .. Visual and Verbal Communication (hierarchy] iiuiie; Named events. relisions/mvtholozical ;
Jrelig ytholog Marcia Zeng
‘ | o . Brand Names Facet
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Getty

Triple Extract Process

Vocabulary Coordination System
(Oracle RDBMS)

<

R2RML + Perl

NT Files

OWLIM Triple Store

vocab.getty.edu/sparq|

Internet

)

Gregg Garcia
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Getty vocabularies LOD formats
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Using SPARQL

Using Linked Open Data

Getty Vocabularies are LINK-able

* Now we can begin to find materials for research
and discovery online ULAN

* Getty vocabularies have been used for indexing MY Getty Vocabularies: LoD seargL  queries (D
Now = links are possible via LOD, links to TGN

L. 420  Places Nearby Each Other o . .
and AAT within ULAN are used 5 ULAN-Speciic Querss - select ?x ?name ?bio ?birth {
. . 51 Agents by Type _ o)
» 90 sample SPARQL queries, editable 52 pssoaabe Reons o g {?‘ilxe“ distinct ?x
54 Female Artists as a Hobb ) . .
Find artists who worked in Italy and lived during a S5 Mot Amerion Pointers. foaf:focus/bio:event/(schema:location | (schema:loca
. . . 5.6 Names of Mative American Painters H . . _
given time range but who are not Italian 57 Archiects Bom n e 14th or 151 Cenlury tion/gvp:broaderExtended)) tgn:1000080-place}}
58 Indian and F'akistani.l\rchiec’[uralGroups a ?X ng:pFEfLa beIGVP/xI:llteraIForm ?name;
e e e foaf:focus/gvp:biographyPreferred [
SeIeCt ULAN records EiT”Y Germggaen Femish printmakers, listed SChema:description ?blo’
- Having event that took place in LB T _ . gvp:estStart ?birth].
. 5.12 Art]ls?s‘."."hose Identity May be Associated or f|t ("1250"/\/\X5d' Year <= ?b|rth && ?b|rth <=
LINK tgn:—]‘OOOOSO Italy Or any Of Its descendants g.jgfusegr;?rz;&?g]r:[chyofGiuen Subject [ "1I78ec|;"/\/\ d Y )g o . B
- H 514  Ancient Arists or Groups by Mationality XS :g ear
Birth date between 1250 and 1780 e Ao 59 filter exists {?x gvp:broaderExtended ?facet.
- Descendants of facet ulan:500000002 | |INK 517 Pope Reign Durations | filter (?facet in (ulan:500000003,
. 518  Life Events E 5
"Persons, ArtlstS” 519 Attists with Name, Bio, Nationality, Type _ ulan:500000002))}
. . . . 5} Language Queries 1 H
- Not having nationality aat:300111198 Italian 61 ScienticNames by Language | f"?tfr not exists {
) 62 SclentficNames notin English and Latin o '
or any of its descendants LINK it foaf:focus/(schema:nationality | (schema:nationality/
65  language URLs ogun-hronaderFytended)) aat:20011119811

* Then use this set of artists to search for works

LINK — [this is coming, as of now not enough works are discoverable]




External ontologies

Prefix

Ontology

Used for

bibo:

Bibliography Ontology

Sources

dc:

Dublin Core Elements

common

dct:

Dublin Core Terms

common

foaf:

Friend of a Friend ontology

Contributors

iso:

SO 25946 (latest on thesauri)

iso:ThesaurusArray, BTG/BTP/BTI

owl:

Web Ontology Language

Basic RDF representation

prov:

Provenance Ontology

Revision history

rdf:

Resource Description Framework

Basic RDF representation

rdfs:

RDF Schema

Basic RDF representation

schema:

Schema.org

common, geo (TGN)

skos:

Simple Knowledge Org System

Basic vocabulary representation

skosxl:

SKOS Extension for Labels

Rich labels

wes:

W3C World Geodetic Survey geo

Geo (TGN)

xsd:

XML Schema Datatypes

Basic RDF representation

Vladimir Alexiev
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GVP Data

Scope includes:

Subjects: Concepts but also non-concepts

Obsolete subjects (and dct:isReplacedBy)

Terms: plain (SKOS) & rich (SKOS-XL). Term characteristics
Languages (some custom lang tags)

Hierarchical rels: custom & standard, distinguish BTG,BTP,BTI
Associative rels (170 subprop of skos:related)

Historic info on rels (rdf:Statement) and terms

Alignment (exactMatch to LCSH)

Sources (bibo:Document, bibo:DocumentPart with locator)
Contributors (foaf:Agent)

Revision history (prov:Activity)

Thesaurus-specific (TGN place types, coordinates) Vladimir Alexiev
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Getty

Semantic resolution and content negotiation

All GVP, AAT, TGN, and ULAN URLs resolve, returning human or machine readable

content through content negotiation
(303 redirect)

http://vocab.getty.edu/ontology semantic URI, content-negotiated

|'|’EU.‘]: //vocab getty edu/ontology.html |page (application/xhtml+xmil)

http://vocab.getty.edu/ontology.rdf |application/rdf+xmi

http://vocab.getty.edu/ontology.ttl [text/turtle
Eg ahuut an AAT suhject

u/aat/300011154 semantic URI, con-neg
v.edu/aat/300011154 html |page (application/xhtmi+xml)

getty.edu/aat/300011154.rdf |application/rdf+xml

getty.edu/aat/300011154.ttl [text/turtle

hy.edu/aat/300011154.nt  [NTriples . .
Vladimir Alexiev
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Getty

GVP Semantic Representation

/

<<gvp Hierarchy>>
*{h}

skos:member |gvp:broader...

==gvp GuideTerm=
*{a}

skos:memberList

gvp:broader( [Non)Preferred —
skos:member gvp:broader(Generic|Partitive|Instantial) :;?-T:tsﬁ}

rdf Statement with historic info

rdf-first " rdf:next
1Y
)
==gvp*Concept== ' \
*{c} \
de:idertifier qvp: (aat‘ZDUDI_re lated tol. g \
qvp:parentString tgn3510 _historical_connection)

skos:member

Vladimir Alexiev

LOD, May 2023



Gett

Hierarchical relations

Use ISO: ThesaurusArray to allow Guide Terms below Concepts.

Infer cross-threading SKOS/ISO broader relations

==gkos. Conceptscheme==
Artand Architecture Thesaurus

skos inScheme

®

==gwvp.Facet iac.Thesauruadiray==

skosinScheme

Dhjects Facet

|skosisTopConceptof??

\m‘mamher/

z=gvirHiorarchy, isoThasaumisArra==
Furnlshlnus and Equipment (Hierarchy Namej ,

*:dgvp Concept skos Concept=
containers (raceptaclas)

skos inscheme

skosinScheme

\ iso:subordinatalrray /

~
~ )

== GUIE’E Term,iso; "HESEWUSJQFFEF?I
S|-'-'CIE narower |. =Lontainels by farms=

Vladimir Alexiev
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Key values (“flags”) are important

voca table field val ObjectProperty Class label domain range subProperty subClass0Of ConceptSchy

subject record_type F gvpFacet Facet avp. Subject, izo ThesaurusA,
AAT subject recard_type H gvp:Hierarchy Hierarchy Mame agvp Subject, iso ThesaurusA,
AAT subject record_type G gvp GuideTerm Guide Term gvp. Subject, izo ThesaurusA,
AAT subject record_type i gy Concept Concept gvp: Subject, skos: Concept

subject recard_type - gvp:OhzoleteSubject Obzolete Subject avp Subject
TGN subject record_type P gvpPhysPlaceConcept Physical Place Concept gvprSukject, skos: Concept
TSN subject record_type A, gvp: AdminPlaceConcept Administrative Place Concept gvpSubject, skos, Concept
TGN subject record_type B gvp PhysadminPlaceConcept | Physical and Administrative Place Concept avp: Sukject, skos: Concept

subject_rels  preferred P gvpbroaderPreferred Preferred Parent gvprSubject gvpiSubject gvprbroader

zubject rels  preferred M gvphbroaderMonPreferred Mon-Preferred Parent  gvpcSubject  gvpiSubject gvpibroader

zubject_relz hier_rel_type 3 gvpbroaderGeneric Farent ((Generic) gvp Subject  gyvpcSubject gypcbroader

zubject rels  hier_rel_type P gvpbroaderPartitive Parent (Partitive) gviprSubject  gvpSubject gvpcbroader

subject_relz  hier_rel_type I gvpbroaderinstantial Parent (Instantial) gvprSubject gvpiSubject gvprbroader

term preferred P gvppreflabelsyP Freferred Label for GYP gvp Subject  skosxlLabel

term gacr2_flag Yo gvpopreflabelloC Preferred Label for LoC gvpcSubject  skosxl:Label

term wernacular W gvpctermFlag Term Flag skosxlLabel skos Concept termiflag/

term other_flags A gypetermiind Term Kind skosxlLabel skos Concept termikind!
AAT term other_flags C gypctermiind Term Kind skoszxlLabel skos:Concept termgind/
AAT term other_flags CH  gvpctermiind Term Kind skozxlLabel =kos: Concept termikind!
AAT term other_flags F gvptermiind Term Kind skosxlLabel skos Concept termikind/
AAT term cther_flags J  gypctermi<ing Term Kind skoszxlLabel skos: Concept termikincs
LAT term other_flags h gepctermibdind Term Kind skozxlLabel =kos; Concept termikindd
AAT term other_flags = gvpctermiind Term Kind skosxlLabel skos:Concept termikind/

gvp:Facet a owvl:Class ;

rdfs:isbefinedBy <http://vocab.getty.edu/ontology> :

rdfs:subClass0Of gvp:Subject,
rdfs: label

"Facetc™

iso: ThesaurusArray [

rdfs:comment "One of the major divisions of a vocabulary™

slrao s osvarnla HFflhdamn+rs Boacmoat iR TTma= 1 -1 ¢ TRTS M

Vladimir Alexiev




Assoclative relations are important

Relations come in owl:inversOf pairs or
owel:iymmetricProperty self-inverse

voca table field val ObjectProperty Class label domain range subProperty subClass0Of ConceptSchy

subject record_type F gvpFacet Facet gvp:Subject, iso ThesaurusA
ALT subject record_type H gwp-Hierarchy Hierarchy MName gvp: Subject, iso Thesaurus A,
AAT =ubject record_fype 3 gy GuideTerm Zuice Term gy subject, isoc Thesaurus4,
AAT =ubject record_type i g Concept Concept avp:=ubject, skos Concept

subject record_type - gvp: ObsoleteSubject Obzolete Subject gvp: Subject
TGN =ubject record_fype P gvp PhysPlaceConcept Physical Place Concept gy Subject, skos Concept
TGN  subject record_type A, o AdminPlaceConcept Administrative Place Concept gvp:=ubject, skoz: Concept
TGN |subject record_type B gvp PhysfdminPlaceConcept | Physical and Administrative Place Concept gvp: Subject, skos: Concept

subject_rels  preferred P gvpehroaderPreferred Preferred Parent gvpisubject  gvpiSubiect gvpcbroader

zubject rels preferred b gepcbroadertonPreferred Mon-Preferred Parert  gvpSubject gvpiSubject gvpcbroader

subject_rels  hier_rel_type G gvpbroaderGeneric Parent (Generic) gvpcsubject gvpiSubject gvpcbroader

sublect_rels  hier_rel_type F gvpchroaderParitive Farent (Partitive) gvpcSubject  gvpiSubiect  gvpcbroader

subject_rels  hier_rel_type I gvpbroaderinstantial Parent (Instantial) gvp Subject gvpiSubject  gvpcbroader

term preferred P guppreilabelsyP Preferred Lakbel for GWP gvp:Subject  skosx| Lakel

term gacr2_flag Yo gvppretflabelloC Preferred Label for LoC gvp:Subject  skosxdLabel

term wernacular Yo gvptermFlag Term Flag skosxlLabel skos:Concept termiflagy

term other_flags A gvprtermiind Term Kind skosxlLabel skosConcept termikincs
AAT term other_flags C gvpctermiind Term Kind skosxlLabel skos: Concept termbind/
AAT term other_flags CH  gvpctermiind Term Kind skozxlLabel skos: Concept termikind!
AAT term other_flags F gvptermiind Term Kind skosxlLabel skos:Concept termikincs
AAT term other_flags J o gvpetermi<ing Term Kind skosxlLabel skosConcept termikincs
AAT term other_flags Mo gvpctermiind Term Kind skosxiLabel skos: Concept terminc/
AAT term other_flags = gvpctermiind Term Kind skozxlLabel skos Concept termikind!

gvp:Facet a owl:Class ;
rdfs:isbefinedBy <http://vocab.getty.edu/ontology>
rdfs:subClass0f gvp:3ubject, iso:Thesaurusirray !
rdfs: label "Facet™ ;

rdfs:comment "One of the major divisions of a wocabulary™
e 1A L TERTY M e

Vladimir Alexiev
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Use of ISO: ThesaurusArray in GVP

=<Thesaurusdrray, OrderedCollection>
. aat 300106927

<Aegean Bronze Age periods>

ordanateAriay

<« THEISUULIERY,, CIoBreoColaclion=

a 2at:300020224-amay
{anonymous)
<<List=> .
aat300106927-list-300020060 b memberList natawer
=] jutee
R mamber .mmuznzmm-:umaana
= mambar [T 1] st
tt! m’l
aat 300106927-list-300020224
: <<COncopt>
<<l jar== ;
23t 300020224-1ist 300020233 @ “‘F'-"“m"l 3':" 3
first a5t
<<Concept>> -
(©) 33130002023 ::':‘;"I'
Postpalatial

Vladimir Alexiev
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CONTRIBUTION T0 IS0 20346

¢ Contributed to ISO 25946 ontology (LOV entry)

¢ First industrial use of ISO 25946

e Defined appropriate combinations of BTG, BTP, BTl relations
(first formally defined in ISO).

On Compositionality of ISO 25964 Hierarchical Relations

(BTG, BTP, BTl), V.Alexiev, J.Lindenthal, A.Isaac. Draft paper,

Presentation at NKOS 2014 Workshop, London, 12 Sep 2014

BTGx

BTPx

BTlIx

BTGx

BTGE

BTPE

no

BTPx

BTPE

BTPE

no

BTix

BTIE

no

no

e Eg: anvil components BTP <anvils and anvil accessories> BTG
<forging and metal-shaping tools> => BTPE

e Mount Athos BTl Orthodox religious center BTG religious
center =>BTIE

Vladimir Alexiev
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TERMS

Support multilingual labels: both SKOS (plain)...

aat:300198841 a skos:Concept , gvp:Subject , gvp:Concept ;
skos:preflabel "rhyta"@el-latn , "rhyta"f@en , "rhytons"fes , "rhytons"@fr ;
skos:altLabel "rhyta"@es , "rhyton"@es , "rhyton"@en , "rhyton"@el-latn ...:;
skosxl :prefLabel aat term:1000198841-en , aat term:1000198841-el-Latn ...;
skosxl:altLabel aat term:1000198841-es , aat term:1000297235-en

...andrich info in SKOS-XL:

aat term:100019884]1-en a skosxl:Label ;

dc:identifier "1000198841" ;

dct:language aat:300388277 , gvp lang:en ; # owl:samelAs

dct:contributor aat contrib:10000000 , aat contrib:10000131 ;

skosxl:literalForm "rhyta"@en ; #### with Qualifier if applicable
:term "rhyta"@en ; #### no qualifier
:displayOrder "1"**xsd:positivelnteger ;
:termType <term/type/Descriptor> ; #### Descr/AltDescr/UseFor
:termPOS <term/POS/PluralNoun> ; #### Part of Speech
:contributorPreferred aat contrib:10000000 , aat contrib:10000088 ;
:contributorNonPreferred aat contrib:10000131 ;
:sourcePreferred aat source:2000051085-term-1000158841
:source aat source:2000024811 , aat source:2000052946
:sourceNonPreferred aat source:2000052946 ; — .
: sourceAl ternatePreferred aat source:2000048328-term-10001958841 . Vladimir Alexiev
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SOME CUSTOM LANGUAGE TAGS

Despite the richness of IANA tags (9000), we had to define new
tags, using several extension mechanisms:

¢ Private language, e.g.
» X-byzantin-Latn: Byzantine Greek (transliterated)
m x-frisian (IANA/ISO has codes for predecessor Old Frisian
and dialects West, Saterland and North Frisian)
e Private language used in specific region, e.g.
m qqq-002: African language (not specified which)
= qqq-ET: Ethiopian (not specified: Boro/Borna, Karo...)
¢ Private modifier, e.g.
m grc-Latn- x-liturgic: Liturgical Greek
» ber-Latn- x-dialect: Berber Dialects (transliterated)
» fa-Latn- x-middle: Persian, Middle (transliterated)
s zh-Latn-pinyin- x-notone: transliterated Pinyin without
tones

Vladimir Alexiev
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SOURCES

bibo:Document or bibo:DocumentPart

aat source:200005108% a bibo:Document;

dc:identifier "2000051089"™

bibo:shortTitle "AATA database (2002-)";

dct:title "Getty Conservation Institute (GCI). database of RATA Online...".
aat source:2000051085-term-1000198841 a bibo:DocumentPart;

dct:1isPartOf aat source:2000051089;

bibo:locator "128257 checked 26 January 2012".

Applied to subject, term, scopeNote:

aat:300198841 # subject (rhyta)
dct:source aat source:2000030301-subject-300198841;
dct:source aat source:2000032378.

aat term:1000198841-en # term "rhyta"@en
gvp:sourceNonPreferred aat source:Z000045728;
dct:source aat source:2000051089-term-1000198841.

aat scopeNote:34904 # scopeNote
dct:source aat source:2000046502.

Vladimir Alexiev
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CONTRIBUTORS
foaf:Agent

aat contrib:10000131 a foaf:Agent;
dc:identifier "10000131";
foaf:nick "CDEP-DIBAM";
foaf:name "Centro de Documentacion de Bienes Patrimoniales...

Ll

Applied to subject, term, scopeNote:

aat:300198841 # subject "rhyta"
dct:contributor aat contrib:10000131;
dct:contributor aat contrib:10000000.
aat term:1000198841-en # term "rhyta"@en
gvp:contributorNonPreferred aat contrib:10000131;
gvp:contributorPreferred aat contrib:10000000.
aat scopeNote:34904 # scopeNote
dct:contributor aat contrib:10000000.

Vladimir Alexiev
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HISTORIC INFO

tes of applicability, historicFlag, comment. Applied to

& assoc rels, place types (using rdf:Statement)

00002693 —en a skosxl:Tabel;
teralForm "lambruscatura™@en ;

iricFlag <http://vocab.getty.edu/historic/historic> ;
artDate "0900""*"xsd:g¥ear ;
dDate "1700"""*xsd:g¥ear -

ent "Medieval term for wainscoting”.

1020271 -aat2812 followed-300020269 a rdf:Statement;

| aat:300020271; # Second Dynasty (Egyptian)
gvp:aatZBlZ followed:
aat:300020269; # First Dynasty (Egyptian)
"Second Dynasty began ca. 2775 BCE";
"-2785"**xsd:g¥ear;
"-2765"**xsd:g¥ear.

I-placeType—-300008347 a rdf:Statement;

| tgn:7011179; # Siena
gvp:placeTypePreferred;
aat:300008347; # inhabited place

"settled by Etruscans (flourished 6th century BCE)";
artDate "-0800""*"*xsd:g¥ear;

ayOrder "1"*“xsd:positivelnteger.

Vladimir Alexiev
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REVISION HISTORY

PROV is too complex, so we simplify:

aat:300018655
skos:changeNote aat rev:12345, aat rev:12346, aat rev:1:2347;
prov:wasGeneratedBy aat rev:12345;
dct:created "2014-01-02T01:02:03"**xsd:dateTime;
dct:modified "2014-01-03T01:02:03""**xsd:dateTime;
dct:issued "2014-01-04T01:02:03"*"*xsd:dateTime.

aat rev:12345 a prov:Activity, prov:Create;

dc:type "created";

prov:startedAtTime "2014-01-02T01:02:03"**xsd:dateTime.
aat rev:12346 a prov:Activity, prov:Modify:;

prov:used aat:300018695;

dc:type "term added";

dc:description "leggings, puttee (10002480&0)";

prov:startedAtTime "2014-01-03T01:02:03"**xsd:dateTime.
aat rev:12347 a prov:Activity, prov:Publish;

prov:used aat:300018695;

dc:type "issued";

prov:startedAtTime "2014-01-04T01:02:03"""xsd:dateTime.
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Getty

TGN SPECIFICS: CONCEPT-PLACE DUALITY

Duality between Concept and its denotation (ala VIAF, UK BL, FR
BnF, SEKB...)

<<dbo:Place, dbo:PopulatedPlace, schema:Place>= owl:sameAs <<wgs:SpatialThing, crm:E53 Place>=
dbp:Sofia tgn: 700997 7-place

/ K
foaf. page dct:subject

| foafhomepage : foaftopic foaf.focus
foaf: |3F'r|mar1.rTnp|/f foaf.primaryTopic

det:subject
foaftopic

<<fpaf Document>= foaf primaryTopic o1 <<gvp:AdminFlaceConcept, skos.Concept>>
wp:Sofia tgn: 700495977
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TGN SEMANTIC REPRESENTATION

Place types (TGN->AAT), Concept-Place duality, coordinates

=egup Concents
aat(p}

gup:placeTypel [Non) Prefared
rdf: Statement with historic info
ane gepdisplayCrder

=g PlaceConcent--
tondc}

Iuai:fn-:us

< gE SNSRI NG, Seharma Plac ass
tgn:{c}place

wgs ket
WIS I
wigs ot

gchemaigen

b
=== hemaGeaCoordinates schemaGeas hapes=
tornde-geometry

achemrs:latibce = woelat

schema:lonatuds = woslong
achema:alevaiion - wosat

schemabos % boonding bios Vladimir Alexiev
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See original slides by other authors in these PDFs

e Getty Vocabularies, Why LOD?, Joan Cobb
http://www.getty.edu/research/tools/vocabularies/cidoc cobb getty vocabs lod.pdf

* Getty Vocabularies as LOD: Process, Discovery, Evolutions, Gregg Garcia
http://www.getty.edu/research/tools/vocabularies/cidoc garcia getty vocabs lod.pdf

* GVP Ontologies and Semantic Representation, Vladimir Alexiev
http://www.getty.edu/research/tools/vocabularies/cidoc alexiev getty vocabs lod.pdf

* Present and Future of LOD, KOS, and the Getty Vocabularies, Marcia Zeng
http://www.getty.edu/research/tools/vocabularies/zeng itwg 2017.pdf

* Getty Vocabularies and the Significance of Five-Star LOD Datasets, Marcia Zeng
https://www.getty.edu/research/tools/vocabularies/zeng vocabs and five star lod.pdf

See full documentation and SPARQL endpoint here
http://vocab.getty.edu/
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http://www.getty.edu/research/tools/vocabularies/cidoc_cobb_getty_vocabs_lod.pdf
http://www.getty.edu/research/tools/vocabularies/cidoc_garcia_getty_vocabs_lod.pdf
http://www.getty.edu/research/tools/vocabularies/cidoc_alexiev_getty_vocabs_lod.pdf
http://www.getty.edu/research/tools/vocabularies/zeng_itwg_2017.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwiV2NS1rZnfAhVR2qwKHX-4C3wQFjAAegQIBRAC&url=https://www.getty.edu/research/tools/vocabularies/zeng_vocabs_and_five_star_lod.pdf&usg=AOvVaw14n7HD7gl_W0ERSpyM16VY
http://vocab.getty.edu/

Patricia Harpring
Managing Editor
Getty Vocabulary Program

pharpring@getty.edu
vocab@getty.edu
https://www.getty.edu/research/tools/vocabularies
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