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u Relationships

u Next	generation	of	data

u Meaning	.	.	.	stories

WHY	?
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David	Newbury:	MCN	Ignite	Talk,	2016
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https://www.periscope.tv/MuseumCN/1yNGaAAwemVGj?t=3m29s

Linked	Open	Data:	Worse	is	Better

David Newbury: MCN Ignite Talk, 2016
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How	do	we	get	from	this	.	.	.
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To	this	.	.	.	?
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Card	catalog

• LCSH
• Dewey	Decimal

RDb

• MARC,	CIMI
• RDA,	Z39.50

XML

• Schemas	
(e.g.,	LIDO,	
Dublin	Core,	EAD)

RDF

• Ontologies
(e.g.,	CIDOC-CRM,	
SKOS,	BIBFRAME)

Organization

Structure,	Math

Independence

Expressiveness

Linked	Data	is	a	“Next	Gen”	data	standard
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LODLAM	Challenge			http://lodlam.net
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http://summit2015.lodlam.net/2015/04/21/challenge-entry-open-memory-project

Open	Memory	Project

Centro di Documentazione Ebraica Contemporanea (CDEC) Foundation
LODLAM Challenge 2015 Winner

https://summit2017.lodlam.net/2017/04/12/lod-navigator/#more-982

Also: Contemporary Jewish Documentation Center in Milan
LOD Navigator: LODLAM 2017 entry
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● Do	more	with	my	own	content
● Eliminate	data/info	silos
● Enhance	scholarship	through	improved	access	to	information	resources
● Enhance	the	museum	experience
● Serve	new	audiences
● Manage	content	and	programs	more	effectively	(fewer	one-offs)

● Enhance/extend	my	institutional	relationships
● Combine	your	data/info	resources	with	3rd	parties
● Offer	“open	content”	for	easy	reuse	by	others
● Collaborate	to	create	new	resources

Linked	Data’s	value	for	cultural	heritage

8
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u Triples

u Ontologies

u Vocabularies

u Entities

WHAT	IS	LINKED	DATA	?

The	theory,	part	1

…and	some	play	time

9
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Linked	Data:	“assertions”	to	create	a	“knowledge	graph”

10

Subject
(a	noun)

Object
(a	noun)

Predicate
(a	verb)

painted

Calla	Lily	Turned	
Away	(1923)

has	subject

Georgia	O’Keeffe

https://www.okeeffemuseu
m.org/about-georgia-
okeeffe/

https://en.wikipedia.org/wiki/Calla

http://contentdm.okeeffemu
seum.org/cdm/singleitem/c
ollection/gokfa/id/746/rec/2

http://vocab.getty.ed
u/aat/300054216

http://vocab.getty.ed
u/aat/300404126
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A	LOD	“common	language”	is	growing

11

http://contentdm.okeeffemu
seum.org/cdm/singleitem/c
ollection/gokfa/id/746/rec/2

http://contentdm.okeeffemu
seum.org/cdm/singleitem/co
llection/gokfa/id/746/rec/2 http://edan.si.edu/saam/id/object/1978.34

http://socialarchive.iath.virginia.ed
u/ark:/99166/w65h7dc3

https://www.worldcat.org/title/georgia-okeeffe-and-the-
calla-lily-in-american-art-1860-1940-exhibition-
georgia-okeeffe-museum-santa-fe-
2003/oclc/470071149

https://www.wikidata.org/wiki/Q1945962
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Creating	Linked	Data	– exercise

12

Subject
(a	noun)

Object
(a	noun)

Predicate
(a	verb)
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Options	for	linking	“Ben	Franklin”	knowledge	graphs

13

“Benjamin Franklin”
Business

“Benjamin Franklin”
Science & Invention

“Franklin, 
Benjamin”

Government, 
Foreign Affairs

VIAF

<sameAs> <sameAs>

<same
As>
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● Building	consensus	about	names	is	a	challenge
● Collaboration	is	fundamental
● You	describe	data	in	ways	that	suit	your	domain,	yet	flexibly	
connect	your	graph	to	others

● Linking	graphs	extends	their	utility…especially	when	shared	
authorities	facilitate	linking	between	domains

● If	the	authority	links	BACK	to	you	it	makes	you	part	of	the	
Linked	Data	Cloud	

● Others	may	take	advantage	of	the	enlarged	graph	in	ways	you	
didn’t	instigate	or	expect.

Ben	Franklin	exercise	takeaways

14
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u Share

u Search		>		Browse		>		Serendipity

u Extend	knowledge

WHAT	CAN	WE	DO	WITH	IT	?

15
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IIIF	intro

16

http://Iiif.io
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International	Image	Interoperability	Framework	(IIIF):	
Connecting	the	diaspora	of	cultural	materials

17

Image courtesy of Rob Sanderson, Stanford University
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International	Image	Interoperability	Framework	(IIIF):	
Connecting	the	diaspora	of	cultural	materials

18

Image courtesy of Rob Sanderson, Stanford University
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Carnegie	Museum	of	Art	program	idea:		Art	Tracks

19

http://museumprovenance.org
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Carnegie	Museum	of	Art	program	idea:		Art	Tracks

20

CARNEGIE	MUSEUM	OF	ART	COLLECTIONS	DB

Provenance	
Data

Collection	
Data

Exhibition	
Data

Linked
Data
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Carnegie	Museum	of	Art	provenance	app:	Elysa

21

http://elysa-demo.museumprovenance.org
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Evolutionary	model	for	provenance	LOD

22

http://www.museumprovenance.org/pages/scholars_day_2016/
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Social	Networks	&	Archival	Context	(SNAC)

23

http://socialarchive.iath.virginia.edu/snac/search
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Social	Networks	&	Archival	Context	(SNAC)

24
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AAC	– Browse	Application

25

http://browse.americanartcollaborative.org
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Serendipity	and	Insights		(federated	collection	browsing)

26

American	Art	
Collaborative

initial	design	concepts
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AAC	– Data	Review	Site
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http://review.americanartcollaborative.org
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DIVE+

28

http://diveplus.beeldengeluid.nl
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Browsing	and	Reviewing	Graph	Data
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Historic	Places	LA	(Arches	Platform)

30

https://www.laconservancy.org/explore-la/historic-places
http://www.historicplacesla.org/map

http://historicplacesla.org/map
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Find	Synthesis		(education	concept)

31

Results	for	Benjamin	Franklin 534	results	total

Social	Studies

Videos

2	Internal
12	External

Activity	Guides

1	Internal	
8	External

Texts

11	Internal
74	External

Visuals

8	Internal
59	External

Subject:	All

Available	online Available	in	school	district See	details

My	Lesson	Plans

Benjamin	Franklin:	
A	Great	Thinker

Math
• Worksheet
Science
• On	seasonal	time	

(Hudson)
• Electricity	Worksheet
Civics
•
Social	Studies
•
Culture
• Vie	de	Franklin,	écrite

par	lui-même - Tome	I	
(French)

• Vie	de	Benjamin	
Franklin,	écrite par	lui-
même - Tome	II	(French)

Culture
(57)

Culture

Grade	Level:	6-12
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Spark	Imagination		(text	mining/analysis	concept)

32



#MW17			@design4context										Innovative	Applications	and	Data	Sharing	with	LOD			Museums	&	the	Web	2017-04-20			
©	Design	for	Context

Engaging 
conversation: 
Text and 
voice

Smooth 
online-to-
gallery 
transitions 

Multi-
institution

Conversational	avatars:	Enhance	experience	across	the	entire	journey

33

Explore a collection 
with your personal 
digital docent
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u Triples

u Ontologies

u Vocabularies

u Entities

WHAT	IS	LINKED	DATA	?

The	theory,	part	2

34
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Specialized	model,	
e.g.	workflow	

structures,	policies

Domain-specific,	
e.g.	medicine,	
government

Common	relationship	
structures,	e.g.	

genealogy,		commerce

Ontology	and	Vocabulary

35

Local
Ontology

Domain
Ontology

General
Ontology
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● Product	of	more	than	20	years	of	development	and	testing
● Event-based	(documenting	persistent	and	temporary	things)
● Extensible

Ontologies: CIDOC-CRM (Conceptual Reference Model)

36
http://www.cidoc-crm.org/docs/CRM_for_TPDL.ppt
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Domain-Specific: British Museum, using CIDOC-CRM

37

Biographic

Bibliographic

Production

Title
Subject

Collection
&	RightsInscription

MaterialEvent

Acquisition

Dimension

Visual
Representation

Modification

OBJECT

https://confluence.ontotext.com/display/ResearchSpace/BM+Mapping
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Naming	and	Typing	things	in	the	CRM

38

Created	in

Has	type

Carried	out	by

Utrecht

ter
Brugghen

Painted

Depicts Bagpipes

Production	
Event

http://www.nga.gov/content/ngaweb/Collection/art-object-page.144298.html

The	Bagpipe	Player	
(c.1624)

Hendrick ter Brugghen
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Ontology	and	Vocabulary

39

Bridging	
Ontologies/	
Mappings

Bridging	
Ontologies/
Mappings

Specialized	model,	
e.g.	workflow	

structures,	policies

Local
Ontology

Domain-specific,	
e.g.	medicine,	
government

Domain
Ontology

Common	relationship	
structures,	e.g.	

genealogy,		commerce

General
Ontology
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Shortcuts	and	non-destructive	contexts

40
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Inferencing:	Eliciting	facts	without	linking	explicitly

41
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The	Role	of	Linked	Open	Data

Baltimore

R.	Peale	
Museum

Has	museum

Artillery	
memorabilia

Displayed

Patterson	
Park

Has	site

Site	of

Volunteer	
Arch.	Dig

Baltimore	
Heritage

Organizes

Has	event

April	
15th

On	date

Find

1814	
Battle	Flag

Displayed

Ft.	McHenry

Flew

Has	site

NMAH

Displays

D.C.

Has	museum

42
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u Vocabularies

u Reconciliation

COMMON	LANGUAGE

43
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Ontology	and	Vocabulary

44

Bridging	
Ontologies/	
Mappings

Bridging	
Ontologies/
Mappings

Specialized	model,	
e.g.	workflow	

structures,	policies

Local
Ontology

Domain-specific,	
e.g.	medicine,	
government

Domain
Ontology

Common	relationship	
structures,	e.g.	

genealogy,		commerce

General
Ontology

Co
m
m
on

	
Vo

ca
bu

la
rie

s

Shared	language	
to	express	
common	concepts,
e.g.	geography,	art

Lo
ca
l	

Vo
ca
bu

la
rie

s Specialized	
language,	e.g.	
department	
names,	product	
details
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Texas	Coastal	Bend	Collection

45

http://www.texascoastalbend.org
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Subjects

Vocabulary	Relationships		(subject	alignment	for	collaboration)

46

Classification	of	an	Object

About-ness

Depicts		(primary)

Depicts		(background)

Texas	Coastal
Bend	Collection
metadata	subject	architecture

Topics

Orientation	/	nav
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Vocabulary	Relationships		(subject	alignment	for	collaboration)

47

Group	of	
Subjects

Group	of	
Subjects

Texas	Coastal
Bend	Collection
metadata	subject	architecture

External
Vocabularies

External
Collaborators

Themes

Topics

Sub-Topics

Subjects

Term

Term

.	.	.
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● Examples	of	3rd party	linked	data	authorities
● Getty	Vocabularies
● Library	of	Congress	Subject	Headings	and	Name	Authorities
● GeoNames
● Virtual	International	Authority	File	(VIAF)
● Dbpedia /	Wikidata

● Local	authorities
● Institutional	vocabularies	(e.g.,	department	names)
● Your	variation	on	an	existing	authority

Vocabularies	and	Instance	Data

48
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© 2016 J. Paul Getty Trust, author: Joan Cobb. For educational purposes only. Do not distribute.

The	Getty	Vocabularies	are	Semantically	Linked

49
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Where	do	the	terms	and	concepts	come	from?

50

Example of some of the top contributors

Academia 
Sinica,  
Taiwan

JPGM

GRI 
Photo Study 
Collection

Frick 
Library 

GRI
Provenance 

Index

Courtauld
GroveArt

Oxford 
University 

Press

GRI
Library 
Catalog

GCI

Canadian 
Heritage Info 

Network

Foundation for 
Documents of 
Architecture GRI

Special 
Collections

BHA

AVERY

Rijksmuseum

Met 
Museum

GRI

Museum of 
NZ/Te Papa

Smithsonian 
Nat. Museum 
of African Art

Centro de 
Documentación de 

Bienes 
Patrimoniales, Chile

Staatliche 
Museen zu

Berlin

RKD 
Netherlands 

Institute for Art 
History

U.S. 
Geological 

Survey

The Getty 
Vocabularies

GCI 
AATA 

National 
Geospatial-
Intelligence 

Agency

© 2016 J. Paul Getty Trust, author: Joan Cobb. For educational purposes only. Do not distribute.
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● Developer	SPARQL	Endpoint
● http://vocab.getty.edu

● General	Information	about	our	LOD	project
● http://www.getty.edu/research/tools/vocabularies/lod/index.html

● About	the	Getty	Vocabularies	in	general
● http://www.getty.edu/research/tools/vocabularies/index.html

● Public	Forum
● https://groups.google.com/forum/#!forum/gettyvocablod

● Examples	of	ID	300198841
● Human	readable:	http://vocab.getty.edu/page/aat/300198841
● Machine	readable:	http://vocab.getty.edu/aat/300198841

Getty	Vocabulary	resources

51
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How	do	we	know	we’re	talking	about	the	same	thing?

52

“Reconciliation”

Collection	
Mgmt

Archive	
Mgmt

DAMS Library	
Mgmt

Conserv-
ation
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When	each	department	
or	institution	is	talking	about…

● A	person
● An	institution
● An	artwork
● A	location
● A	subject
● A	time	period

Reconciliation

53

<sameAs>

<sameAs>

<sameAs>

Ben	Franklin

Author Statesman

Inventor
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Reconciliation

54

Linked	Data	Snowball,	or	Why	We	Need	Reconciliation		(4.2016)
Rob	Sanderson,	Senior	Semantic	Architect,	J.	Paul	Getty	Trust,	for	AAC	Reconciliation	Meeting
http://www.slideshare.net/azaroth42/linked-data-snowball-or-why-we-need-reconciliation
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Gluing	different	data	sets	together

55

Collection	
Mgmt

Archive	
Mgmt

DAMS Library	
Mgmt

Conserv-
ation

/artist/001
“Georgia	O’Keeffe”

/subject/2345
“Georgia	Totto O’Keeffe”Exact	Match

Getty	Vocabularies:	ULAN
“O'Keeffe,	Georgia”

http://vocab.getty.edu/ulan/500018666

Exact	Match
You	don’t	have	to	change	the	
data	in	each	system	to	match…

Do	this	with	people,	organizations,	
locations,	subjects,	geographic	
features,	reference	books,	etc.



#MW17			@design4context										Innovative	Applications	and	Data	Sharing	with	LOD			Museums	&	the	Web	2017-04-20			

©	Design	for	Context

Gluing	different	data	sets	together
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Collection	
Mgmt

Archive	
Mgmt

DAMS Library	
Mgmt

Conserv-
ation

/subject/8765
“Fine	brush	strokes”

/technique/2345
“Fine	brush	strokes”Close	Match

Getty	Vocabularies:	AAT
“Brush	strokes”

http://vocab.getty.edu/aat/300185434

Broader/	
Narrower

Relationships	don’t	
have	to	be	exact
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● Desired	by	your	institutions

● Desired	by	your	funders
● For	example…	2016	IMLS	/	NEH	initiative

Multi-Institution	Collaboration	?

“…an interrelated set of activities forming a decentralized 
ecosystem can unite memory institutions in pursuing a 
shared strategy.”

Page 5, IMLS Focus Summary Report: National Digital Platform, 4.28.2015 http://bit.ly/imlsplatform

“…Under this new partnership, we are encouraging applications 
that involve innovative collaborations between museum or 
library professionals and humanities professionals…”

NEH news announcement: Digital Humanities Advancement Grants, 7.21.2016  http://bit.ly/nehgrants
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● Broaden	exploration
● Supporting	scholars,	serendipity,	synthesis

● Topical	collaborations
● Education,	exhibitions,	engagement

● Enable	sharing	and	reuse
● Foster	flexibility,	creativity,	open	access

Some	Motivations	for	Multi-Institution	Collaborations	

one-offs
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u Museums	.	.	.	and	Libraries	and	Archives

u Technology	(pipelines,	architectures)

“Writing	about	music	is	like	dancing	about	architecture” (attrib.	possibly	Martin	Mull)

MODELS
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Archive	model	evolution

60
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● Museums
● CDWA	>	CIDOC-CRM

● Libraries
● MARC	>	FRBR/BIBFRAME

● Archives
● EAD/EAC	(MARC)	>	PREMIS/METS	>	RIC-RM,	PCDM,	PREMIS	3.0

● And…
● DCMI	(DublinCore),	Schema.org,	etc.

LAM:	Libraries,	Archives,	Museums
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● Collaborate	on	content/data	inventory

● Collect	sufficient	examples	to	
understand	the	range

Playing	Well	Together

62

American	Art	
Collaborative,	
summer	2016
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Harmonizing	and	Modernizing	Data

63

Prepare,	
Export	Data

Models

Ontologies

Map	/	
Transform

SPARQL

RDF
Triple	Store

JSON-LD	
Entity	Docs

API

Query	
Library

Applets

Pre-rendered	
HTML

ApplicationFuture	
Applications

Reconcile	
Entities

Vocabs Inferencing

American	Art	Collaborative	data	pipeline,	working	model,	draft,	7.2016
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Museum	Linked	Data	
provenance	modeling

ArtTracks.
Carnegie	Museums,	

Smithsonian	Freer|Sackler,	
Yale	Center	for	British	Art,	
Getty	Research	Institute.

http://museumprovenance.org

Early	concepts

Model	presented	10.2016

Harmonizing	and	Modernizing	Data

64

American	Art	Collaborative	data	review	tool



#MW17			@design4context										Innovative	Applications	and	Data	Sharing	with	LOD			Museums	&	the	Web	2017-04-20			

©	Design	for	Context

Separate
data management

from
data delivery.

This helps take
legacy system changes

off the critical path.

Ecosystem

Flexible	Digital	Environments

65
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Plan	for	change

66

…with	Open	Access	and	Linked	Open	Data…

You’re	making	a	commitment	to	the	community	
that	your	content	and	data	will	be	available.

Persistent	URLs	are	vital	!



#MW17			@design4context										Innovative	Applications	and	Data	Sharing	with	LOD			Museums	&	the	Web	2017-04-20			

©	Design	for	Context

Personalization	now:	Typically	a	closed-world	scenario

67

Site

Set	of	Objects

Site

Set	of	Objects

Profile

Site

Set	of	Objects

ProfileProfile

A	site	has	an	model	(information	architecture)
Every	asset	has	a	model	(metadata	and	classification)
Every	user	has	a	model	(personal	interests	and	experience)

They	rarely	talk	to	each	other…!
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Ecosystem

Even	ecosystems	behave	as	(semi)	closed-worlds
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Site

Set	of	Objects

Site

Set	of	Objects

Site

Set	of	Objects

Profile

Profile ProfileProfile
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Profile

Ecosystem

Personalization	future:	Requires	open-world	scenarios
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Site

Set	of	Objects

Site

Set	of	Objects

Site

Set	of	Objects

Context Context Context
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● Discovery	&	Serendipity
● Discover	relevant	information	objects	– known	and	unknown	

(and	foster	that	“A-ha!”	moment)

● Extend	use	
● Take	away	information	objects	relevant	to	my	interest
● Conveniently	re-use	information	in	my	own	work	products

● Persistence	
● Conveniently	link/reference	my	work	and	source	information	objects
● Trust	that	information	objects	to	which	I	link/reference	will	remain	available

● Sustainability
● Flexibility	in	design	and	data	modeling	to	adapt	to	future	capabilities	and	topics

● Scalability
● Comfortably	adapt	to	ever-growing	resources	and	different	working	styles

Linked	Data	design	requirements
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The	value	propositions	for	linked	data

● Maturity,	flexibility,	tools
● A	next-generation	data	standard
● An	active,	world-spanning	

community
● Flexibility	in	adoption,	integration
● Expanding	/	maturing	tools

● Do	more	with	your	content
● Eliminate	silos
● Avoid	one-off	single-use	content	and	

applications
● Manage	content	more	effectively
● Improve	analytical	capability

● Enhance	the	user	experience
● Increase	discoverability	and	serendipity

● Push	the	boundaries	on	interaction

● Serve	audiences	better,	attract	new	ones

● Bridge	the	physical	and	digital	realms

● A	pioneering	opportunity
● Demonstrate	leadership,	define	a	legacy

● Exercise	a	spirit	of	engagement

● Increase	your	reach
● The	promise	and	challenge	of	“openness”

● Visibility	and	authority	at	“web	scale”

● Enhance/extend	organizational	
partnerships
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