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The information “inside”

<p>Lorem ipsum dolor sit amet, consectetur adipisicing elit, 
sed do eiusmod tempor incididunt ut labore et dolore magna 
aliqua. Ut Iceland minim veniam, quis nostrud 
exercitation ullamco laboris 2014 aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate 
velit esse cillum dolore eu fugiat nulla pariatur. Excepteur 
volcano eruption occaecat cupidatat non proident, sunt 
in culpa qui officia deserunt mollit anim id est laborum</p>
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The “semantic web” is a 
web of  data

located in
California

longitude

latitude

W 122° 16' 21''

N 37° 52' 17''

Here’s a picture of my 
dog in Berkeley



The information “inside”
<p>Lorem ipsum dolor sit amet, consectetur adipisicing elit, 
sed do eiusmod tempor incididunt ut labore et dolore magna 
aliqua. Ut Iceland minim veniam, quis nostrud 
exercitation ullamco laboris 2014 aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate 
velit esse cillum dolore eu fugiat nulla pariatur. Excepteur 
volcano eruption occaecat cupidatat non proident, sunt 
in culpa qui officia deserunt mollit anim id est laborum</p>
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Identifiers



Language ambiguity

dog = 



Language ambiguity

dog = 

IDa87nn3 IDht4432



Internationalization (i18n)

dog (lang=en) 

hund (lang=de)

perro (lang=sp)

chien (lang=fr) IDa87nn3



Rules for identifiers

1. Unique… within a domain

Karen has a web site with file index.html

Google has a web site with file index.html

kcoyle.net/index.html

google.com/index.html



Rules for identifiers

2. Consistent. 

Same identifier always identifies the same thing.



Rules for identifiers

3. Persistent. 

The identifier does not change.

Smith, John, 1946-2009



Rules for identifiers

4. In a standard format 

urn:ISBN:1-46492-149-0

http://id.loc.gov/authorities/names/n89613425



Four rules of  linked data

n Use URIs as names for things 

n Use HTTP URIs so that people can look up those 
names. 

n When someone looks up a URI, provide useful 
information, using the standards (RDF, 
SPARQL) 

n Include links to other URIs. so that they can 
discover more things. 



Use http URIs

http://id.loc.gov/authorities/names/n50074013

http://en.wikipedia.org/wiki/Singapore

http://www.geonames.org/1735634/



Identifiers should link to 
useful information



Identifiers should link to 
useful information





Things and Strings

Semantic Web Basics



thing thingrelationship



Moby 
Dick

Melvillewritten by

subject  predicate  object



Moby 
Dick

Melvillewritten by

identifier
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Moby 
Dick

Melvillewritten by

“Herman Melville”

URI

string



http://www.worldcat.org/oclc/474017053 http://viaf.org/viaf/27068555

http://purl.org/dc/terms/creator

WorldCat URI for book “Moby Dick”



http://www.worldcat.org/oclc/474017053 http://viaf.org/viaf/27068555

http://purl.org/dc/terms/creator

Dublin Core URI for element “creator”



http://www.worldcat.org/oclc/474017053 http://viaf.org/viaf/27068555

http://purl.org/dc/terms/creator

VIAF URI for person “Herman Melville”



http://www.worldcat.org/oclc/474017053 http://viaf.org/viaf/27068555

http://purl.org/dc/terms/creator

http://www.worldcat.org/oclc/474017053

http://purl.org/dc/terms/creator



http://www.worldcat.org/oclc/474017053 http://viaf.org/viaf/27068555

http://purl.org/dc/terms/creator

http://www.worldcat.org/oclc/474017053

http://purl.org/dc/terms/creator

“Herman Melville”



“things and strings”

id:1234 id:abcd

id:3n5b
id:$%^&

“Herman Melville”
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“things and strings”

id:1234 id:abcd

id:3n5b
id:$%^&

“Herman Melville”

http://en.wikipedia.org/
Herman_Melville

label

http://en.wikiipe
di.org/New_York

_City

birthPlace

“New York City”
label



The “things” in 
library/archive data



What are the things in our 
metadata?

n people, corporate bodies, families

n places (as subjects, as locations, and other)

n events (conferences, legislative actions)

n topics (classification, subject headings)

n resources (books, sound recordings; works, expressions)

n physical formats, extents

n …



How many are unique to 
library data?

~0



People are things

http://en.wikipedia.org/wiki/Mark_Twain

http://openlibrary.org/authors/OL18319
A/Mark_Twain

http://www.amazon.com/Mark-
Twain/e/B000APWHJ2/



Books are things

http://openlibrary.org/works/OL54106W/

http://lccn.loc.gov/91132212

http://d-nb.info/993737730



Places are things

http://www.geonames.org/maps/google_41.
667_-72.666.html

http://en.wikipedia.org/wiki/Connecticut

http://id.loc.gov/vocabulary/countries/ctu



Data elements are things

Dublin Core
http://purl.org/dc/elements/1.1/title 

Friend of a Friend (FOAF)

http://xmlns.com/foaf/spec/#term_title
http://xmlns.com/foaf/spec/#term_Person

DBpedia
http://dbpedia.org/ontology/Place

(Person)
(title)

(Place)

(title)





Names
Authority control



Names

Virtual International Authority Control (VIAF)



Identifiers



Identifiers



VIAF

WIKIPEDIA







Other name identifiers

nORCID identifiers (academic)

n ISNI (publishers)

nThomson-Reuters (publisher)

netc.



Lists! 
and even lists of  lists



Lists, lists, lists

RDA in RDF
n Applied Material
n Aspect Ratio
n Base Material
n Base Material for Microfilm, Microfiche, 

Photographic Negatives, and Motion Picture 
Film

n Book Format
n Broadcast Standard
n Carrier Type
n Choruses
n colour
n Colour of Moving Images
n Colour of Still Image
n Colour of Three-Dimensional Form
n Configuration of Playback Channels
n Content Type
n Conventional Collective Titles
n Digital Representation of Cartographic 

Content
n Emulsion on Microfilm and Microfiche
n Encoding Format
n Extent of Cartographic Resource

MARC at LoC.gov
n Genre/form
n Relators
n Countries
n Geographic Areas
n Languages
n PREMIS
n Preservation events
n Preservation roles



Subjects



Linking subject lists

LCSH

RAMEAU

D
NB 国立国会図書館



NS

it.wikipedia.org

AGROVOC

BNF

LoC



End of  the world 

as we know it?

(answer: not quite)



Statements
“not records”



A record



A record

650 0 $a Fathers and daughters



Statements

has author
Shakespeare,

William

has subject

has date

has title

has 
publisher

As you like it

Cambridge U 
Press

Fathers and 
daughters

2009

“Triples”



Triples

http://lccn.loc.gov/2009025024 (the book)

http://RDVocab.info/roles/authorWork (has author)

http://lcna.loc.gov/n 78095332 (the author)

<http://lccn.loc.gov/2009025024><http://RDVocab.info/roles/authorWork><http://lcna.loc.gov/n 78095332>



Graphs

Shakespeare,
William

As you like it

Cambridge U 
Press

Fathers and 
daughters

2009

has author

has title

published by

has subject

published in year



Flexible

Shakespeare,
William

As you like it

Cambridge U 
Press

Fathers and 
daughters

2009

has author

has title

published by

has subject

published in year

Comedies

has subject



Interoperable

Shakespeare,
William

As you like it

Cambridge U 
Press

Fathers and 
daughters

2009

has author

has title

published by

has subject

published in year

Comedies

has subject



Recombinant metadata

Shakespeare,
William

As you like it

Cambridge U 
Press

Fathers and 
daughters

2009

has author

has title

published by

has subject

published in year

Bronte, Charlotte

Fathers and 
daughters has subject

has author



Recombinant metadata

Shakespeare,
William

Fathers and 
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Bronte, Charlotte

Fathers and 
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has author



Recombinant metadata

Shakespeare,
William

Fathers and 
daughters

has author

has subject

Bronte, Charlotte

has subject

has author



Recombinant metadata

Shakespeare,
William

has author



Linked data

Shakespeare,
William

has author





Incremental steps

1. Create identifiers for things

2. Add identifiers to data and/or display

3. Begin linking



RDFa & schema.org
Links and data within HTML

<p><strong>Author:</strong>  Tolkien, J. R. R., 1892-1973 </p>

 <span property="author" typeof="Person" resource="#author">
  <link property="sameAs" 

href="http://viaf.org/viaf/95218067">
 <p><strong> Author: </strong> <span property="name" 

content="Tolkien, J. R. R. (John Ronald Reuel)">J. R. R. 
Tolkien</span>
 <span property="birthDate">1892</span>-<span 

property="deathDate">1973</span>.
 </span>



RDFa & schema.org
Links and data within HTML

<p><strong>Author:</strong>  Tolkien, J. R. R., 1892-1973 </p>

 <span property="author" typeof="Person" resource="#author">
  <link property="sameAs" 

href="http://viaf.org/viaf/95218067">
 <p><strong> Author: </strong> <span property="name” >J. R. 

R. Tolkien</span>
 <span property="birthDate">1892</span>-<span 

property="deathDate">1973</span>.
 </span>



RDFa & schema.org
Links and data within HTML

<p><strong>Author:</strong>  Tolkien, J. R. R., 1892-1973 </p>

 <span property="author" typeof="Person" resource="#author">
  <link property="sameAs" 

href="http://viaf.org/viaf/95218067">
 <p><strong> Author: </strong> <span property="name” >J. R. 

R. Tolkien</span>
 <span property="birthDate">1892</span>-<span 

property="deathDate">1973</span>.
 </span>



Search engines



Libraries



Connect to libraries



Thank you, and….

http://kcoyle.net/metadata

http://kcoyle.net/presentations/

http://kcoyle.net/presentations/links.html



Exercise: Making 
statements

d636.7 has name “Dewey”
d636.7 is a dog.
d636.7 birthday is 12-25
d636.7 birth year is 2003

http://kcoyle.net/d636.7/



Statements
Dewey

12-25

2003

name

birthday

birth year

species dog



The graph
(has) name

Dewey

dog

12-25

(has) species

(has) birday

2003

(has) BirthYear



The graph
(has) name

Dewey

dog

12-25

(has) species

(has) birthday

2003

(has) BirthYear



Exercise: Making 
statements in graphs

• d636.7 lives in Berkeley.
• Berkeley is in California.
• The University of California is in 

Berkeley

d636.7 has name “Dewey”
d636.7 is a dog.
d636.7 birthday is 12-25
d636.7 birth year is 2003
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Berkeley

lives in
California

located in

U of C

located in

Joe

lives in

has web site

http://berkeley.edu

Mary

attends



Some terms & acronyms
n RDF – Resource Description Framework

n OWL – Web Ontology Language

n Ontology – a set of  predicates

n Vocabulary – not distinguished from ontology

n SPARQL – Search language, like SQL



Thank you, and….

http://kcoyle.net/metadata

http://kcoyle.net/presentations/

http://kcoyle.net/presentations/links.html


