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?‘i Linked Data

l * Questions to think about:
\ - Why does linked data matter? How can libraries and librarians
N“ embrace linked data?

A
#» °* Linked Data in the Library and the Web

e Cases
 Standards and Vocabularies

* Linked Data Design Principles, Building Blocks & Creation
h" ° Current Digital Repositories and Linked Data

- Data Editing Tool: OpenRefine (Features, Examples)

* Possible Ways to Get Involved
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Lmhed Data

 Why does linked data matter?
* Change of the web:
» Before the web (document silos)
Web 1.0 (web of documents)
Web 2.0 (social web; application silos)
4" * Web 3.0 (semantic web)
‘ * Web 4.0 (intelligence web)
y * Change from web of “documents” to web of “data”/ “Things” (deconstruct
webpages; web semantics: person, place, event, creativeWork...);
* Allow computers to understand and process data on the web.

e Whatis linked data?

* Itisrecommended best practice for exposing, sharing, and connecting data,
information, and knowledge (structured data) on the web;

A * Key technologies: URIs, HTTP, RDF. — Wikipedia
—— * Linked data vs. Semantic Web: Pieces vs. whole

* Resource Description Framework (RDF): Represent information in triples
* Subject: a resource, identified with a URI
* Predicate: specification of the relationship
* Object: a resource the subject is related to
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The novels of Jane
Austen : Pride and

prejudice

Persuasion

JANE AUSTEN :

the complete
novels.

Mansfield Park
[abridged]

Jane Austen

Is written by
chema:creator

Is an.example of
schema:exampleOfWork

Mansfield , >
Park

STerrfilild Shrd
/JANE AUSTEN

schema:creator

Northanger
Abbey

as format
schema:boo

Is contributed by
schemaieontributor
y 1800-1899
MBS Anna Bentinck

*Based on information from worldcat.org. LOD links from this site may change.

bgn:AudioBook



http://viaf.org/viaf/102333412
http://schema.org/creator
http://www.worldcat.org/title/mansfield-park/oclc/930255038&referer=brief_results
http://www.worldcat.org/title/mansfield-park/oclc/930255038&referer=brief_results
http://bibliograph.net/AudioBook
http://schema.org/bookFormat
http://schema.org/contributor
http://experiment.worldcat.org/entity/work/data/1120181956#Person/bentinck_anna
http://experiment.worldcat.org/entity/work/data/1120181956
http://schema.org/exampleOfWork
http://schema.org/about
http://experiment.worldcat.org/entity/work/data/1120181956#Event/1800_1899
http://experiment.worldcat.org/entity/work/data/1120181956#Topic/country_homes
http://experiment.worldcat.org/entity/work/data/1120181956#Place/england
http://experiment.worldcat.org/entity/work/data/1120181956#Topic/young_women
http://www.worldcat.org/title/persuasion/oclc/1025331832&referer=brief_results
http://www.worldcat.org/title/northanger-abbey/oclc/1003133428&referer=brief_results
http://www.worldcat.org/title/jane-austen-the-complete-novels/oclc/1042353843&referer=brief_results
http://www.worldcat.org/title/novels-of-jane-austen-pride-and-prejudice/oclc/612834270&referer=brief_results
http://schema.org/creator

Linked Data Examples

* In RDF/XML, e.g.,
<rdf:Description rdf:about="http://www.worldcat.org/oclc/930255038">
<schema:name xml:lang="en">Mansfield Park</schema:name> ...

<schema:about
rdf:resource="http://experiment.worldcat.org/entity/work/data/1120181956
#Topic/young_women"/>

<schema:bookFormat rdf:resource="http://bibliograph.net/AudioBook"/>...
</rdf:Description>...

* InJSON-LD, e.g.,

{ ll@idll :
"http://experiment.worldcat.org/entity/work/data/1120181956#Topic/yo
ung_women", "@type" : "schema:intangible"”, "name" : { "@language" :

"en", "@value" : "Young women" }

* In N-triples, e.g.,
<http://www.worldcat.org/oclc/930255038>
<http://schema.org/about>

<http://experiment.worldcat.org/entity/work/data/1120181956#Topic/you
ng_women>...
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v4a Linked Data and the Library Community
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* Preparing for linked data:

* Add linked open data (LOD) links to bibliographic records (e.g., $0 in MARC
records);

e Control terms and add LOD links to metadata in digital repositories.

l\‘ * What have libraries been doing with linked data in recent years?
\

b, ‘.‘
" * Convert bibliographic and authority records into linked data set:

73

* WorldCat Linked Data, e.g., Works;
Explore: http://experiment.worldcat.org/entity/work/data/1080130963
* Linked Data for Production (LD4P): prepared data for SHARE-VDE

* Collaborate to develop tools, discovery systems and collections;

* Promote ORCID, ISNI and Identity Management;
e Use open data and linked open data to support research;

* Resources

* Library Linked Data Incubator Group: Datasets, Value Vocabularies, and Metadata
Element Sets. https://www.w3.0rg/2005/Incubator/Ild/XGR-lld-vocabdataset-20111025/

. Transformin$ Library Metadata into Linked Library Data. Introduction and Review of
Linked Data for the Library Community, 2003-2011.
http://www.ala.org/alcts/resources/org/cat/research/linked-data



http://experiment.worldcat.org/entity/work/data/1080130963
https://www.w3.org/2005/Incubator/lld/XGR-lld-vocabdataset-20111025/
http://www.ala.org/alcts/resources/org/cat/research/linked-data
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4« Linked Data Vocabularies

u * Names, Subjects, Thesauri and Value Vocabularies
\‘ * LC Linked Data Service: Authorities and Vocabularies https://id.loc.gov/

FAST: Faceted Application of Subject Terminology http://id.worldcat.org/fast

GeoNames http://www.geonames.org/ontology/documentation.html

7 \ « DOI (as linked data) http://dx.doi.org
'.  Virtual International Authority File (VIAF) https://viaf.org/

7

* Worldcat Identities www.worldcat.org/identities

* International Standard Name Identifier (ISNI) http://www.isni.org/
* Open Researcher and Contributor ID (ORCID) https://orcid.org/

* Metadata Element Sets and RDF Vocabularies
* DCMI Metadata Terms http://dublincore.org/documents/dcmi-terms/

* Creative Commons Rights Expression Language (CC REL)
https://wiki.creativecommons.org/wiki/CC REL

* Friend-of-a-Friend http://www.foaf-project.org/

* Metadata Authority Description Schema in RDF http://www.loc.gov/standards/mads/rdf/

* Schema.org Vocabulary http://schema.org/docs/gs.html#tschemaorg
* Simple Knowledge Organization Systems (SKOS) https://www.w3.0rg/2004/02/skos/

* The Linked Open Data Cloud http://linkeddata.org/



https://id.loc.gov/
http://id.worldcat.org/fast
http://www.geonames.org/ontology/documentation.html
http://dx.doi.org/
https://viaf.org/
http://www.worldcat.org/identities
http://www.isni.org/
https://orcid.org/
http://dublincore.org/documents/dcmi-terms/
https://wiki.creativecommons.org/wiki/CC_REL
http://www.foaf-project.org/
http://www.loc.gov/standards/mads/rdf/
http://schema.org/docs/gs.html
https://www.w3.org/2004/02/skos/
http://linkeddata.org/
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Libraries, Archives and Museums Community
* Europeana
* DPLA
* LIBRIS
* British National Bibliography

* Open Library
e BIBFRAME

e SHARE-VDE (Virtual Discovery Environment)

europeana

LIBRIS ##

e OCLC Linked Data Wikibase
e Library.Link Network

The Web and the Library Community
* DBpedia
* Google Knowledge Graph
* Facebook’s Open Graph
* Schema.org
* Bibliographic Extension
* Extend Schema.org for archives

Other Linked Data Resources & Implementations
 DATA.GOV

e Data Linkage Infrastructure - Census Bureau

e LinkedGeoData.org

Small Scale Linked Data Projects
* University of North Texas Libraries: UNT Names

¢ NCSU Libraries: Organization Name Linked Data

Linked Data Implementations & Resources

DP 1A

DIGITAL PUBLIC LIBRARY OF AMERICA

N Dbf
B L EErRAvE.

Library.Link Network

) i -@ @
Google /. v —
8 / \ @ H
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http://europeana.eu/
http://dp.la/
https://libris.kb.se/
http://bnb.bl.uk/
https://openlibrary.org/
http://bibframe.org/
http://www.share-vde.org/
https://www.oclc.org/research/themes/data-science/linkeddata/linked-data-prototype.html
http://library.link/
http://wiki.dbpedia.org/
https://en.wikipedia.org/wiki/Knowledge_Graph
https://developers.facebook.com/docs/sharing/opengraph/
http://bib.schema.org/
https://archival.github.io/schema-org/
https://www.data.gov/
https://www.census.gov/about/adrm/linkage/about.html
http://linkedgeodata.org/
http://digital2.library.unt.edu/name
http://lib.ncsu.edu/ld/onld

Linked Data Implementations
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Settings Tools
Knowledge
Graph o e 5 OO

Jane Austen (1€ December 1775 — 18 July 1817) was an English novelist known primarily for her six

o
[

Videos Mor

major novels, which interpret, critique and comment upon

Parind: 1787 tn 120811 Ractinn nlace: Winrhester Cathedral Hamnch

Quotes View 7+ more

There iz no cham egusl fo fendemeszs of hesrt. 1 novels Jane Austen <

on
ghter of Novelist

It iz & truth univer:
of 5 good fortune,  BOOKS

Jane Austen was an English novelist known primarily for her six msjor

novels, which interpret, oritique and comment upon the British landed

gentry at the end of the 18th century. Wikipedia

A '_| N .l_f"E' I:E - I:‘H"I' Born: December 18, 1775, Steventon, United Kingdom
/ =]

e PR Died: July 18, 1817, Winchester, United Kingdom

Movies: Becoming Jane, Pride & Prejudice, Sense and Sensibility,
MORE

Siblings: Casssndra Austen, Henry Thomas Austen, MCRE

Quotes View 7+ more

There iz no cham equsl to tendemess of heart

It iz 5 truth universslly acknowledged, that & single man in possession

Pride and Emma Persuasion  Senseand  Northanger o Sigood forune, must be o want ol 3 wile

Frejudice 1815 1817 Sensibility Abbey Ah! There is nothing like staying at home, for real comfort
1813 181 1817
Books

People also search for

s first Jane Austen novel purchase

Pride snd‘ Emma Persussion ense snd Northanger
Prejudice 1815 iﬁnsibility it_:_bey
d o, People also search for View 65+ more
Charlotte Charles Emily Virginia & oy
Bronte Dickens Bronte Woolf - L N i ) ﬁ

Emma Charlotte Charles Emily Virginia
Is Jane Austen considered a romantic writer? v Thomeeoa  Honk Dicans Bronth Waolf




e Library Standards Created for Linked Data

45 Environment
A

* IFLA Library Reference (LRM) Model
\ (https://www.ifla.org/publications/node/11412)
A\

Fa o

* Consolidation of the separately developed IFLA conceptual models: FRBR,

~a FRAD, FRSAD

o

71 * Resource Description and Access (RDA)

 “RDA is a package of data elements, guidelines, and instructions for creating

library and cultural heritage resource metadata that are well-formed
according to international models for user-focussed linked data applications.”

X * RDA Registry (http://www.rdaregistry.info/)

\

X

—~ S

* Built upon the Standards

* Make bibliographic information discoverable on the web
* Linked Open Data Bibliographic System: BIBFRAME
* Prototype: SHARE-VDE (Virtual Discovery Environment)



https://www.ifla.org/publications/node/11412
http://www.rdaregistry.info/
http://bibframe.org/
http://www.share-vde.org/
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/v IFLA LRM entities IFLA Library Reference (LRM)
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is sub-class of

" Work
73
Expression Nomen
Manifestation Place
Item Time-span
* This graph is from:
Dunsire, Gordon.
. Telling tails:
COI IeCtlve Agent Pe rson nfetlgga:al :tandards

and the digital

humanities.



RDF Graph for RDA Class Hierarchies

rdac:C10013
RDA Entity

sub-class of

rdac:C10002
Agent

rdac:C10001
Work

rdac:C10002
Agent

sub-class of
rdac:C10009

Place

rdac:C10006
Expression

rdac:C10011
Collective Agent

rdac:C10007
Manifestation

rdac:C10010

Time-span sub-class of

rdac:C10005
Corporate
Body

rdac:C10004
Person

rdac:C10008
Family

rdac:C10003
Item

rdac:C10012
Nomen

RDF graph of the class hierarchy of RDA Entity RDF graph of the class hierarchy of RDA Agent

Source: http://www.rdaregistry.info/rgeAbout/rdaont/ontHierarchies.html



http://www.rdaregistry.info/rgAbout/rdaont/ontHierarchies.html

Any RDA Thing:

IFLA LRM and RDA entities Covers all other
types of entity
Res is sub-class
of RDA has appellation
Entity ALl
W is created by .
Place
E Agent is associated with
is sub-class
M P o Time-span
Collective
I =< modified by Agent RDA refines LRM
relationships as
A~ element sub-types
* This graph is from p* F C (RDF sub-properties)

Dunsire, Gordon. LRM-
RDA. 2017.
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Linked Data Implementations

An Instance (in

Share VDE)

€& 3 C 1t | ® sharevdeorg/sharavde/resourcefuri=LOC 187995648 Bdenr=580v =1

Contams

PLLHLMILMS @MM) Go to Person/Work

Italiaro Jifi

SHARE Virtual Discovery
Environment (VDE)

| ~ | m‘d"“d Everywhers ¥ [shew 105 results per page ardered by Soors -
Pride and prejudice f Jane Austen
Resources

Pride amd e MarcH farmarl  (View BERAME 2.0 dataser)

prejudice f Jane '
e Crestor:  Austen, lame, 17751817, auther L
Title: Pride and prejudics ¢ Jane= Austen
Link 1o work:  Pride and prejudice S
Publiceton:  Mew York, MY : Barnes & Noble, Inc,, [2015] .
Austan, fone, _
Exrerm: 361 pages; 22 om

17751817,
aurhar

Media type

Contert type
Carrier type
Dewey

Tapical term

sFEE<E

Qecgraphic Subject

Index term-Genreffarm

LOC Call Kumber:
15BN

Farmar

Book (Instance) in
Share VDE

Bk wgraphic leve

http://share- e
vde.org/sharevde/resource?ur Recard Nr.
i=LOC18799564&v=1&dcnr=5 fes il find

urimediated .:

'.EFT‘I

wolume ‘:

8237

Sisters ~ England - Fiction

‘Yaung wormen - England - Fiction
Courtship - Fiction

Social classes — England -- Fiction

England — Sodial Iife and customs —~ 19th century ~ F _: AT
Domestic ficion

Lowe stories _ItIE
PRAOZ4 P7 2015 Link o waoik
9TE14351558631 (hbk.] Publicatan

Language material E N
Monograph . et
English Media Type
i Contert type
Library of Congress ) )

Permalink to OPAC larrier type

Busten, Jane, 17751817, author L

Pride and prejudic= § Jans Austen

Pride and prejudics B

MWew York, MY : Barmes & Neble, Inc., [2015] Tl
351 peges ;32 cm

snmediated %

wolum= ':


http://share-vde.org/sharevde/resource?uri=LOC18799564&v=l&dcnr=5

-
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g ' peI'S on (Entity)

C O (wawshare-vdeorg sharevde/ssarchName ?nic!;s‘.erild-_?SGEJS‘S o @

ltaliano info | Comacs

PWWWM Go to Publications

A L cwn

Search Person/Family/Corporate body
T Jane Austen (Entity) in Share VDE

http://www.share-vde.org/sharevde/searchNames?n cluster id=2568128

. e ISNI
R » Wikidata

m * LC Name

ll'ﬂ!'l Authority File

v Other name forms

@ X Avsten, tane, 1775-1817
O Ocrum, O 1775-1817 Lomeine

1775-1817 '3 |uOex

|
1B17-1775 s> 1 sy ‘

LIBRARY OF
conaress ¢ WorldCat T Austen, Jane, 1775-1817 Rt
I d e ntities G i Austen, Jane |English writer, 1775-
d bnf f 1817)
1ara.bniit e pata.bnf.fr lother forms)
~ =5,

AF . VIAF z w?rks

p
o e
,

v Wikipedia ck title to search on Google)
Ask mive gurur mu
4 N Cambridge edtion of the works of Jane

Jane Austen {16 December 1775 - 18 Jul P | | | |‘, P . iten. 2005

5 : : e | | Complete illustrated novels of |ane | Correspondence
was an English novelist known primarily Carrespondence
six major navels, which interpret, cribqu) Austen Emma
comment upon the British landed gentry ) sther ttles)
end of the 18th century. Austen’s plots ¢
explore the dependence of women on m y
in the pursult of favourable soclal standh | — ; —
sconomic security. Her works critique th o P Persuasion u P P dE & :Il"E|L|d|CE
of sensibility of the second half of the 18
c=ntury and are part of the transiton to Y <

rantiin torary raalicm Har rica of hitiae wnres 1


http://www.share-vde.org/sharevde/searchNames?n_cluster_id=2568128

- \ taliano Info Contacts
m“’

A

/ : P Pe/zAG‘ﬂ/weflk/ Go to Publications

Virtual

Search Work/Publications Work (Entity) in Share VDE
http://share-vde.org/sharevde/searchTitles?t cluster id=1092450
g e

~ Subject

~ Publications - Domestic fiction

- Social dasces - Fiction
pride and prejudice & BB

- Courtship - Fiction

- Young women — Fiction

. . - Sisters - England - Fiction
\ Al x . Pride and prejudice sk
- Love stories
B Select al 1D: 1092450

- England - Fiction
| Pride and prejudice f Jone Austen

- England - Social life and customs -- 15th century —
B Austen, [sne, 17751817, suthar X Fiction
: Mew Yark, NY : Barnes & Mable, Ine, [2015] Creators: - Young woemen — England — Fiction
‘ : EBY Language material - Sisters - Fiction
) f

You will find it: Library of Congress - Social dasses - England — Fiction

| Pride and prejudice 7 illustrated by lan Beck

| Austen, Jane, 17751217 X
Londan : Century Hutchinson, 1925 el (2568128) Austen, Jane, 1775-1817
EE Langusge material

You will find it: Library of Congress



http://share-vde.org/sharevde/searchTitles?t_cluster_id=1092450
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N

{‘ schema of Linked Open Data
\‘ * The Four Design Principles of Linked Data (1im
"

Berners-Lee. 2006)

* Use Uniform Resource Identifiers (URIs) as names for things.

Use HTTP URIs so people can look up those names.

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

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

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

* URIs for naming things, RDF for describing things,
SPARQL for querying data; link to other URIs to

find more things. UNKED @ DATA.

On the web el i

"4¥ * Five star-schema of Linked :\\l/lachme-fead e
2 : on-proprietary
Open Data (Tim Berners-Lee) RDF standards

Linked RDF
"YouR paTA 5%/



https://www.w3.org/DesignIssues/LinkedData.html
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* The LOD Data Model: RDF triples

* Content Rules: relies on external vocabularies and ontologies

b

». .1 * Metadata schema

/
'?- * RDF Schema
/l‘ * Vocabulary Building Blocks: SKOS, OWL

* Open Archives Initiative Object Reuse and Exchange (OAI-ORE)

‘ e Serializations of LOD

’.

i‘ * RDF Notation-3/N3, Turtle, N-Triples, JSON-LD, RDFa
\'

* Exchanging LOD
 SPARQL

* Mitchell, Erik T. Building Blocks of Linked Open Data in Libraries.
Library Technology Reports (vol. 49, no. 5)
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. Linked Data Building Blocks

* Take DBpedia as an example:

* The LOD Data Model: RDF triples

Content Rules
* DBpediaOntology Classes (http://mappings.DBpedia.org/server/ontology/classes/)
Metadata schema
* RDF Schema, XML Schema
* Vocabulary Building Blocks: FOAF, DC, OWL, SKOS
Serializations of LOD
* Turtle, N-Triples, Trix, RDF/JSON
Exchanging LOD
* SPARQL

A Dbpeida page: (rdf)About: (Person) Jane Austen (http://DBpedia.org/page/Jane Austen)
* dbo:abstract, dbo:birthDate (dbr:Hampshire), dbo:deathDate...

 dct:subject (e.g., dbc:English women _novelists) Vocabularies

* rdf:type (e.g., owl:Thing, foaf:Person, dbo:Agent, dbo:Writer) from:

* rdfs:comment DBpedia,

« owl:sameAs wikidata:Jane Austen dcterms,
http://viaf.org/viaf/102333412 rdf,

» foaf:gender (female (en)) owl,

e isdbo:author of (e.g., dbr:Emma (novel)) foaf...

* isdbo:influenced of (e.g, dbr:George Crabbe)



http://mappings.dbpedia.org/server/ontology/classes/
http://dbpedia.org/resource/Jane_Austen
http://dbpedia.org/page/Jane_Austen
http://dbpedia.org/ontology/abstract
http://dbpedia.org/ontology/birthDate
http://dbpedia.org/resource/Hampshire
http://dbpedia.org/ontology/deathDate
http://purl.org/dc/terms/subject
http://dbpedia.org/resource/Category:English_women_novelists
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2002/07/owl
http://xmlns.com/foaf/0.1/Person
http://dbpedia.org/ontology/Agent
http://dbpedia.org/ontology/Writer
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2002/07/owl
http://www.wikidata.org/entity/Q36322
http://viaf.org/viaf/102333412
http://xmlns.com/foaf/0.1/gender
http://dbpedia.org/ontology/author
http://dbpedia.org/resource/Emma_(novel)
http://dbpedia.org/ontology/influenced
http://dbpedia.org/resource/George_Crabbe

=4

» g

4 Linked Data: SPARQL
.

\
2

g
s

SPARQL Explorer (http://DBpedia.org/snorql/)

A very simple example: People who were born in Hampshire before 1900

PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#t>  SELECT ?name ?birth ?death ?description
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> ?person

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> WHERE { ?person dbo:birthPlace :Hampshire .
PREFIX foaf: <http://xmlIns.com/foaf/0.1/> ?person dbo:birthDate ?birth .
PREFIX dc: <http://purl.org/dc/elements/1.1/> ?person foaf:name ?name .
PREFIX: <http://DBpedia.org/resource/> ?person dbo:deathDate ?death .
» PREFIX DBpedia2: <http://DBpedia.org/property/> ?person rdfs:comment ?description .

FILTER (?birth < "1900-01-01"""xsd:date) . }

PREFIX DBpedia: <http://DBpedia.org/>
ORDER BY ?name

PREFIX skos: <http://www.w3.0rg/2004/02/skos/corett>

* Returned results, e.g.,

"Adolphus James "1869-05- "1936-09- "Adolphus James Sparrow (10 May 1869 — 6 September 1936) was an  :Adolphus
Sparrow"@en 10"AMxsd:date 06"~ xsd:date English cricketer who represented Hampshire in one first-class match ~ Sparrow

in 1904 against Leicestershire. In his only first-class innings Sparrow
made 1 run before being dismissed by John King."@en

16"AAxsd:date 18"~Axsd:date English novelist known primarily for her six major novels which interpret,
critique and comment upon the British landed gentry at the end of the 18th

-
-
‘\ "Jane Austen"@en "1775-12- "1817-07- "Jane Austen (/'dze1n 'bstin/; 16 December 1775 — 18 July 1817) was an :Jane Austen

century..."@en


http://dbpedia.org/snorql/
http://dbpedia.org/snorql/?describe=http://dbpedia.org/resource/Adolphus_Sparrow
http://dbpedia.org/snorql/?describe=http://dbpedia.org/resource/Jane_Austen

-

-

f
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<3 Linked Data Creation

* Providing Linked Data: creating, interlinking,
\‘ publishing

< * Creating Linked Data

P
r’. * Extract data from spreadsheet, databases, text;
ﬂ‘ * Tools: OpenRefine, W3C R2RML, DBpediaSpotlight

* Using URIs to name entities;
‘ e Selecting vocabularies
L

e Linked Open Vocabularies (LOV)
(https://lov.linkeddata.es/dataset/lov/)...

* Expressing data using RDF data model;

>

.+ * Interlinking Linked Data

’

"\‘ * Links at instance level (rdfs:seeAlso, owl:sameAs) or schema
\ level (SKOS:closeMatch, exactMatch, relatedMatch...)

* Tool: Linked Data Integration Framework - Silk



http://openrefine.org/
https://www.w3.org/TR/r2rml/
https://www.dbpedia-spotlight.org/
https://lov.linkeddata.es/dataset/lov/
http://silkframework.org/

Linked Data Creation

A Test: Annotate using DBpediaSpotlight

Log 0:28 Birthplace; 0:43 Parents; 1:14 Siblings; 1:31
Childhood; 2:52 Education; 3:52 Family Service; 4:18
Enlistment, Pearl Harbor; 5:12 ROTC, Army Reserves;
6:33 Family Reaction; 6:52 Examinations; 7:37 Marine
Corps Commission; 8:13 Second Lieutenant Boot Camp;
9:06 Drill Instructors; 9:55 Date of Commission; 11:38
Advanced Training, Classified Radar Course; 15:19
Cherry Point, Miramar; 15:51 Convoy Transport to South
Pacific, Guam; 18:28 Okinawa, Ulithi; 21:27 Atomic
Bombs; 22:11 Unusual Days; 22:34 Friendship, Ulithi Air
Crew, Kamikaze Attacks; 25:53 Mail Correspondence;
26:21 Guam Experiences; 28:31 Liberty; 28:48 Going
Home, Flight Training, Company Commander; 32:02
Marine Corps Retirement...

Place of Birth Dadeville (Ala.)

Home State Alabama

War or Conflict World War Il

Location of Service Guam; Palau; China; Okinawa
Island (Japan); Korea; Quantico (Va.); Camp Pendleton
(Calif.); Monterey (Calif.)

Highest Rank Lieutenant Colonel; LtCol

Note Went to Naval Post Graduate School and
Headquarters Marine Corps.

City of Birth Dadeville

Country of Birth United States

Location of Interview Winter Park, Florida

Log 0:28 Birthplace; 0:43 Parents; 1:14 Siblings; 1:31
Childhood; 2:52 Education; 3:52 Family Service; 4:18
Enlistment, Pearl Harbor; 5:12 ROTC, Army Reserves; 6:33
Family Reaction; 6:52 Examinations; 7:37 Marine Corps
Commission; 8:13 Second Lieutenant Boot Camp; 9:06 Drill
Instructors; 9:55 Date of Commission; 11:38 Advanced
Training, Classified Radar Course; 15:19 Cherry Point,
Miramar; 15:51 Convoy Transport to South Pacific, Guam;
18:28 Okinawa, Ulithi; 21:27 Atomic Bombs; 22:11 Unusual
Days; 22:34 Friendship, Ulithi Air Crew, Kamikaze Attacks;
25:53 Mail Correspondence; 26:21 Guam Experiences; 28:31
Liberty; 28:48 Going Home, Flight Training, Company
Commander; 32:02 Marine Corps Retirement...

Place of Birth Dadeville (Ala.)

Home State Alabama

War or Conflict World War |l

Location of Service Guam; Palau; China; Okinawa Island
(Japan); Korea; Quantico (Va.); Camp Pendleton (Calif.);
Monterey (Calif.)

Highest Rank Lieutenant Colonel; LtCol
Note Went to Naval Post Graduate School and Headquarters Marine Corps.

City of Birth Dadeville

Country of Birth United States

Location of Interview Winter Park, Florida

*Need review. Can use other LOD vocabularies.
Works with Name-Entity Extraction in OpenRefine.



https://www.dbpedia-spotlight.org/
http://dbpedia.org/resource/Pearl_Harbor
http://dbpedia.org/resource/United_States_Army
http://dbpedia.org/resource/United_States_Marine_Corps
http://dbpedia.org/resource/Second_lieutenant
http://dbpedia.org/resource/Marine_Corps_Air_Station_Miramar
http://dbpedia.org/resource/Pacific_Ocean_theater_of_World_War_II
http://dbpedia.org/resource/Guam
http://dbpedia.org/resource/Okinawa_Prefecture
http://dbpedia.org/resource/Ulithi
http://dbpedia.org/resource/Ulithi
http://dbpedia.org/resource/Air_Crew
http://dbpedia.org/resource/Kamikaze
http://dbpedia.org/resource/Guam
http://dbpedia.org/resource/Liberty
http://dbpedia.org/resource/United_States_Marine_Corps
http://dbpedia.org/resource/Dadeville,_Alabama
http://dbpedia.org/resource/Alabama
http://dbpedia.org/resource/Pacific_War
http://dbpedia.org/resource/Guam
http://dbpedia.org/resource/Battle_of_Peleliu
http://dbpedia.org/resource/China
http://dbpedia.org/resource/Okinawa_Island
http://dbpedia.org/resource/Empire_of_Japan
http://dbpedia.org/resource/Korean_War
http://dbpedia.org/resource/Marine_Corps_Base_Quantico
http://dbpedia.org/resource/Marine_Corps_Base_Camp_Pendleton
http://dbpedia.org/resource/Ford_Windstar
http://dbpedia.org/resource/Lieutenant_colonel
http://dbpedia.org/resource/Headquarters_Marine_Corps
http://dbpedia.org/resource/Dadeville,_Alabama
http://dbpedia.org/resource/United_States
http://dbpedia.org/resource/Winter_Park,_Florida

Linked Data Creation

A Test: Create RDF from Spreadsheet with OpenRefine

el SR Ldz|rle @prefix owl: <http://www.w3.0rg/2002/07/owl#> .
Cli g Uit 1 Northanger_Abbey @prefix foaf: <http://xmlns.com/foaf/0.1/> .
2l il ST EivaY 2 Sense_and_Sensibility @prefix dc: <http://purl.org/dc/elements/1.1/> .
. . 3 Mansfield_Park
authorid bookid
1 1 4 The_Old_Man_and_the_Sea <http://example.org/author/1> a foaf:Person ;
1 ) 5 For_Whom_the_ Bell Tolls foaf:name "Jane Austen" ;.
1 3 OpenRefine RDF Extension: owl:sameAs <http://dbpedia.org/page/Jane_Austen> .
2 4 .
2 5 Edit RDF Skeleton. <http://example.org/book/1> a <http://example.org/Book> ;
Export: RDF as Turtle. dc:title "Northanger_Abbey" ;
owl:sameAs

<http://dbpedia.org/resource/Northanger_Abbey> .

Author’s Name

dc:creator

>

<http://example.org/author/1> dc:creator
<http://example.org/book/1> .

Book’s Title

dc:title

<http://example.org/author/2> a foaf:Person ;
foaf:name "Ernest Hemingway" ;

owl:sameAs
<http://dbpedia.org/page/Ernest_Hemingway> .

Book’s ID

Author’s ID

<http://example.org/book/4> a <http://example.org/Book> ;
dc:title "The_OIld_Man_and_the Sea" ;

owl:sameAs
<http://dbpedia.org/resource/The_OIld_Man_and_the Sea

owl:sameAs owl:sameAs

URI from DBpedia URI from DBpedia

Refer to: From Excel file to RDF with links to DBpedia and Europeana (https://www.youtube.com/watch?v=XdpzmGxA33U)



https://www.youtube.com/watch?v=XdpzmGxA33U
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41 Linked Data Publishing
k- e Publishing Linked Data
\‘ * Dataset metadata creation;
X

* Describing LD with VoID Vocabulary https://www.w3.org/TR/void/

X * Publish dataset via RDFa, SPARQL endpoints;
ﬁ * Dereferencing HTTP URIs (e.g., DBpedia)

* RDFa: embed RDF within HTML (e.g., <div class="artistheader” about=RDF
link...>...</div>;

* SPARQL endpoints (e.g., https://www.w3.org/wiki/SparqlEndpoints)...

* Upload the dataset to a Linked Data catalog or repository;
* The Linked Open Data Cloud http://lod-cloud.net/
» Data Hub https://datahub.io/search
* CKAN (open source) https://ckan.org/

* Validate datasets
* Vapour, a Linked Data validator

* Source: EUCLID. Chapter 3: Providing Linked Data. http://euclid-
project.eu/modules/chapter3.html



https://www.w3.org/TR/void/
https://www.w3.org/wiki/SparqlEndpoints)
http://lod-cloud.net/
https://datahub.io/search
https://ckan.org/
http://linkeddata.uriburner.com:8000/vapour
http://euclid-project.eu/modules/chapter3.html
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_ e CONTENTdm
\ * Not inside the

73

system, but work on
exported data;

b

* UIUC. Challenges of
Mapping Digital
Collections
Metadata to
Schema.org
(Lampron et. al.
2016)

A\

* OCLC& CONTENTdm
Metadata Refinery,
transforms
CONTENTdm
metadata to Linked
Data, 2016. Not yet
scalable. (Washburn
et al. 2016)

)
\
A
—~ S
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Current Digital Repositories and Linked Data

Linked Open Data Website

Hrowse All |

External Resources

IS
External Resources

o Sandérs mate e Gender: male
Flen gl T Glar 2 N Shaw
BE {13 Decambar & - 29 Apn . 4
wa wn Englub wcioe wnd thestre direcor Glencairn Alexander "Glen™ Byam Shavw
nown for hic IMANC roduct tr
TS0 06 Aokor, OAons oo SPOBS] CBE (13 December 1904 - 239 Apnl 1986
VIR DeasN was an English actor and theatre director,
T - known for his dramatic productions in the
X T 850s and his operatic productions in the
= Luchham, Oyl (Acton G
Bl D] 1960s and later. [more from Wikipedia)
cates
| Asth Jt-"-:dl:
Avioniates Pacple I-F necorc
e INE Record
Fheatricalia

A UIUC Experiment http://imagesearch-testl.library.illinois.edu/cdm/ref/collection/motley-new/id/599
Project Site http://publish.illinois.edu/linkedspcollections/



http://imagesearch-test1.library.illinois.edu/cdm/ref/collection/motley-new/id/599
http://publish.illinois.edu/linkedspcollections/

?u Current Digital Repositories and Linked Data

 Samvera (previously “Hydra”)
* LDP platform, publication of RDF data;
e Extensions: GeoMash, ORCiD integration

e Case: Oregon Digital
* Migrated from CONTENTdm to Hydra;

* Created opaguenamespace (to accommodate terms without existing
LOD links)

* Islandora
 Effort in mapping MODS to RDF;
* Fedora 4, LDP implementation; Islandora CLAW

e Experiments and Cases:
* Islandora CLAW
* TU Delft repository example: Colonial Architecture (Delftdora module, Fedora 3)

e A Lightweight Structured Data Implementation Using JSON-LD and Schema.org for
Digital Repository (Mak et al.)



https://oregondigital.org/catalog/
http://opaquenamespace.org/
https://islandora.ca/CLAW
http://colonialarchitecture.eu/
http://connect.ala.org/files/2_ALAMidwinter2017_CNIG_Mak.pptx

"'
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v4<a Current Digital Repositories and Linked Data

S n

storage layer with a triple store, the business logic with

“ classes to convert stored contents into RDF, and the
T

7

l\ * DSpace

N | e DSpace Linked Data support spans all three Layers: “the
b

B at

application layer with a module to publish RDF
serializations.”

- Donohue. Linked (Open) Data.
(https://wiki.duraspace.org/display/DSDOC6x/Linked+%280pen%29+Data)

* Becker, Pascal-Nicolas. llluminating DSpace's Linked
Data Support



https://wiki.duraspace.org/display/DSDOC6x/Linked+(Open)+Data
https://www.slideshare.net/pascalbecker/illuminating-dspaces-linked-data-support

-
.

v4a Current Digital Repositories and Linked Data

l\ * Omeka
\ * Open source web publishing platform. Supports Dublin Core.
\\ Can export METS, dc-rdf, JSON etc.

:4"‘ e Ozmeka (plug-ins)/ Omeka linked data

7 . .

/1 * [tem Relations (Plug-in)

* |t defines item-item relationship using several vocabularies (e.g.,
Dublin Core, FRBR, FOAF, and BIBO). For example,

Title: Linked data in the library

Is Part Of: CALA Southeast Chapter 2017 Spring Program "Sharing Your
Professional Expertise and Your Library's Collections"

Item Relations

Item: CALA Southeast Chapter 2017 Spring

Program
dcterms:isP Item: CALA Southeast Chapter 2017 Spring

artOof Program

This Item frbr:partOf

This Item


https://github.com/ozmeka/ozmeka
https://omeka.org/classic/docs/Plugins/ItemRelations/
http://dublincore.org/documents/dcmi-terms/
http://vocab.org/frbr/core.html
http://xmlns.com/foaf/spec/
http://bibotools.googlecode.com/svn/bibo-ontology/trunk/doc/index.html
http://ir.cala-web.org/items/show/294
http://ir.cala-web.org/items/show/294

-

i\\
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Current Digital Repositories and Linked Data

\ * Digital Commons
* Allows adding extra fields for links (not RDF)

* Preparing for Linked Data

* Include links (e.g., id.loc.gov, viaf.org) in added additional
fields for author, advisor, department names etc.;

ﬂ

e Data (in spreadsheet) cleanup and reconciliation using
OpenRefine

D

N
N
—~ S

-
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?‘i Data Editing Tool: OpenRefine
l

* OpenRefine OPEN
. * Download and installation Y
N http://openrefine.org/download.html e n e ‘7"
. A

e Documentation

| https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users

-

* Features
* |Import
* Facet
* Edit cells: Clustering...

* Edit columns: Add Column based on this column; Fetching URLs from Web
Services (*Enrich existing data columns)...

* Expressions
* Export
* History...

-« Adding LOD Links to Fields in Digital Repositories
Authors/Creators

Contributors, e.g., thesis advisors

Corporate names, e.g., university, college and departmental names
Subjects

Person identifiers



http://openrefine.org/download.html
https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users
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Addmg Linked Data Vocabularies to UCF
Digital Repositories: Cases

e Cases

 Adding LC and VIAF Links to Advisor Names

- Faceting, clustering, LoC reconciliation, review; add column based
on this column, VIAF reconciliation, review

« Combining Multiple Links for Author Names
« Expression: General Refine Expression Language (GREL)

 Adding LC Subject Links to IR Records
 Splitting, add column based on this column, expression

 Adding FAST Headings by Fetching URLS
« Add column by fetching URLS, expression, text transformation

* For step by step instructions, please refer to

A Step Forward: Adding Linked Data Vocabularies to Digital
Repositories



http://stars.library.ucf.edu/cgi/viewcontent.cgi?article=1652&context=ucfscholar

968 rows
Show as: rows records

- Al + identifier

802. DPOO15862

290. DPOD1T154

@ 127.0.0.1:3333/project?project=2122028945939
project?proj

6 advisors_RTDs XIsx rermalink

Undo / Redo s

Reset All | Remove All
lwlan

Show as: rows records

Show: 5 10 25 60 rows

* advisor

T TEE R (L]

Acierno, Louwis J,, 1920-

nonse mea mateh

Acierno, Louis J., 1920-

o

Show: 5 10 25 50 rows Sort v

«first < previou

[+ itentitier [+ asvianr

_ | Reconcile column "advisor"
Services B
NamedEntity

Wikidata Reconciliation for
OpenRefine (en)

VIAF

LC (by way of VIAF)
ORCID

OpenlLibrary

LoC Reconciliation Service

Virtual Intemational Authority
File

Sindice
LCSH

VIAF -LC

Add Standard Service

How to set up LoC Reconciliation Service
Click “Add Standard Service”;

Enter the service's URL:

Sort -

Adding LC and VIAF Links to Advisor Names

Extensions

LoC Reconciliation
& Add LC Links

hitpedid loc gow/authoriies/ namesinS50997 14

w advisor_lc

hitp:/id.loc. gov/authoritiec/namesings50997 14

* Faceting, clustering;

e Click “Reconcile—Start
reconciliation”;

* Add and choose
Reconciliation Service;

* Reconciliation & review;

* Add/Display LoC URLs:

* Edit column—Add
column based on this

https://lc-reconcile.herokuapp.com/

Add Service @ Cancel

Start Reconciling = Cancel

column

New column name:
advisor_lc
Expression:
cell.recon.match.id



Adding LC and VIAF Links to Advisor Names

Show as: rows records Show: 5 10 25 50 rows Sort -
Al * identifier |¥ advisor * advisor_c
| |
419. DP0013092 Yousef, Yousef A Yousef Yousef A
Choose new match w " Yousef, Hoda A_, 1979- Yusuf, Huda

Ahmad, 1979-... 1979 - § 52 ca. e
Yisuf, Huda Ahmad

Yousef, Tarek A.

Algudah, Mohammad Ali Yousef
Yousef, Hassan A

Yousef, Ahmed Mohamed Fahmy
Mousa, Wael A. Yousef

Yousef, Eltohamy A. A 1982-

AR L e L S L ) e i) %

¥ - phamed A M.
&% Yousef, Yousef A.
W 1% DU Hammmad, Anmad Hammad Yousef

| Match this topic to this and all identical cells h

i—lammad. Ahmad Hammad ‘r’ous:ef
Abu

v % Create new topic

VIAF-LC Reconciliation Service
http://refine.codefork.com/reconcile/viaf/LC

Virtual International Authority File service
http://iphylo.org/~rpage/phyloinformatics/services/reconciliation_viaf.php

VIAF Reconciliation

« first « previous 951 - 968 next» last»

* advisor_lc

hitpo/fid. loc.goviauthorities/inamesma20279: -
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742 Adding LC and VIAF Links to Advisor Names

Add VIAF Links

New column name:
advisor_viaf

_ Expression:
Add column based on column advisor_c n httpS'//viaf org/viaf/" +
New column name |adui50r_viaf ) CEI I .recon. matCh . |d

ank ) store error ) copy value from original column

EW Language |General Refine Expression Language (GREL) ¥ |

“https://viaf.org/viaf/" + cell.recon.match. :'Ld|

Preview

No syntax error.

L\

History Starred Help

row value "https:iiviaf.orgiviaf” + cell.recon.match.id
https:/iviaf.org/viaff272732530

https:/iviaf.orgiviaf/272732530

419. Yousef, Yousef A
429. Yousef, Yousef A
475

Thenrn mes maehek

Phenen mess bk

968 rows Extensions. Named-entity recognition ~ = RDF ~ | VIAF lin kS
500
s=8 Show as: rows records Show: 5 10 25 50 rows  Sort - « first « previous 951 - 968 next: last» add e d
637 | ¥ identifier ¥ advisor ¥ advisor_c advisor_viaf ¥ advisor_Ic
I I
640 419 DPOD13092 Yousef, Yousef A Yousef, Yousef A hitps:fiviaf orgiviafi272732530\ hitp:/fid loc_goviauthoritiesinames/n82027924
Choose new match Choose new match
426 DPOD13NMT  Yousef, Yousef A Yousef, Yousef A hitps:iiviaf orgiviafi272732530/ hitp-/fid loc_goviauthoritiesinames/n82027924
E Choose new match Choose new match
475 DPO013238  Yousef, Yousef A Yousef, Yousef A ttps:iiviaforgiviafi272732430  hitp-/iid.loc.goviauthoritiesinames/n82027924



u Addmg LC and VIAF Links to Advisor Names

* Display in the IR

STARS Citation

Wanielista, Joseph R., "Removal of Color From Surface Water in Central Flori
Retrospective Theses and Dissertations. 80.

http-ii=stars library ucf edu/rtd/20

Contributor (Linked data)

Yousef Yousef A [VIAF] LOD |i|‘lkS
Yousef Yousef A [LC] added fOf:
Lniversity of Central Florida. College of Engineering [WIAF] AdViSOF name
Lniversity of Central Florida. College of Engineering [LC] College name

Collection (Linked data)
Retrospective Theses and Dissertations

+*
+* Home | About | FAQ | My Accou

STARS Citation
Dory, van Ray, "Solid Waste Resource Recovery Plan for Dekalb County Georgia™ (1575).
" Privacy Copyright Retrospective Theses and Dizsertations. 211.
http:iistars. library.ucf edu/rtdi2 11
Contributor (Linked data)

Yousef Yousef A

University of Central Florida. College of Engineering *Add bOth Iinks Or
*Adding LOD links for the Collection (Linked data) only one type of

advisor names is a work in Refrospecive Theses and Dissertations link for advisors
progress. http://stars.library.ucf.edu/rtd/211/ (e_g_’ VlAF’ or LC)

http://stars.library.ucf.edu/rtd/80/



http://stars.library.ucf.edu/rtd/211/
http://stars.library.ucf.edu/rtd/80/

Refifies

Facet/ Filter

Refresh

none

Facet by choice counts

Undo / Redo 4z
Reset All | Remove All

author1_copy: judgment

1 choices Sort by name count

* Using Expression to Format Multiple Links

* Expression Language: General Refine Expression Language (GREL)
* First, run reconciliations and get VIAF and LC links;

* Then add columns, e.g.,

Edit column — Add column based on this column

New Column name
Expression

authorl_viafurl
"http://viaf.org/viaf/"+ cell.recon.match.id

Edit column — Add column based on this column

* New column name
* Expression
C ( | ® 127.0.0.1:3333/project ?project="1576824604302

UCFForum_batch2 xIsx  pemmalink

102 rows

Show as: rows records

Show: 510 25 50 rows

authorl_lcurl
cell.recon.match.id

+ 02

Open...

.
:

Export || Help

Extensions: RDF

change w All ¥ | title ¥ | authori ¥ | authori_copy
- I
1. Where Arg MeCloud, Rebekah McCloud, Rebekah httpciid. loc.goviauthorities/names/n2008001755  htfp:/iviaf orgiviafiT0855412
Your Papers? | Choose new match Choose new match

«fi mreviors~4d - 50 next» last »
¥ | authori_lcurl ¥ | authord_viafurl ¥ | contribu



" '

»

-~

vﬁ Combining Multiple Links for Author Names

* Add column based on this column
* New column name  authorl_viafurl_lcurl
A * Expression

T~

%

\\‘ * Using Expression to Format Multiple Links
\

cells["authorl_viafurl"].value + " " + cells["author1"].value +
"[VIAF] " + cells["author1_lcurl"].value + " " +
cells["authorl_copy"].value + "[LC]"

rows « first ¢ previous 41-30 nexts last »

¥ | authori_lcurl ¥ authori_viafurl authord_viafurl_lcurl b

hitp-/id.loc.goviauthorities/names/n2008001755  MipJiviaf orgiviafiT0855412  Mipoifviaf orgiviaf/7 0855412 McCloud, Rebekah
WIAF]
http-ind.loc_goviauthoritiesinames/n20080017 33
McCloud, Rebekah [LC]




=4
4 Adding LC Subject Linhs to
L

)

¢ISX  Permalink

102 rows
Show as: rows records Show: 5 10 25 50 rows

¥ document_type ¥ publication_date ¥ season ¥ keywordsi1 v keywords2 v keywords3 ¥ keywords 4

- opinion_column 20116-11- Eleclion Game day Football Voting
02T00-00:002

=
/

A‘,

* subjects_linked

hitp-ffid.loc.goviauthorities/childrensSubjects/sj0a0045925 |
Blacks hitp:/id.loc.goviauthorities/subjects/sh35001932 |
African Americans
hitp-{fid.loc.goviauthorities/childrensSubjects/sjea006075 |
Safety
hitp-ffid.loc.gov/authorities/demographicTerms/dg2015060072
| Police hitp:/fid.loc.gov/authorities/subjects/sh35105939 |
FPowverty http:/fid.loc.gov/authorities/subjects/sh85110266 |
Facism

IR Records

Open... || Export ~ || Help

Main Steps:
* Splitting keywords into
columns;
* Edit column — Add column
based on this column:
New column name
keyword1_url
Expression
cell.recon.match.id+" | " +
cell.recon.match.name

* Put all subjects & links
together in a column:
New column name

subjects_linked

Expression
if(isBlank(cells["keyword1 _url"].value),
""" cells["keyword1 url"].value) +" " +

if(isBlank(cells["keyword6_url"].value),
" cells["keyword6_url"].value)...



Adding LOD Links to IR Records

Violence is Not a Virus, but it is Transmitted An Example in the IR
Roberto Hugh Potter University of Central Flonda http://sta rS_libra rv_UCf_

edu/ucf-forum/186/

Description

The University of Central Flonda (UCF) Forum = a weekly series of opinion columns
presented by the UCF News & Information. The columns are the apinicns of the writers,
who serve on the UCF Forum panel of faculty members, staffers and students for a year. Communicatian Commons,
A new column is posted each Wednesday at UCF Today and then broadcast between Criminology Commons
750 and 8 3 m. Sunday on WUCF-FM (B9 9)

Publication Date
9-5-2012 SHARE

Keywords £ v ]in S =] +|

Viclence; Mass shooting; Firearms; Gun vielence; Assailant; Firearm; Criminal behavior,

Criminal viclence; Campus violencs

Intreduction

Recent mass shootings-have-agai-brought cut the "violence is a disease” crowd. The SUhiEl:tS
inki 15 that if we reduce the availability of firea e will decrease violence

> INCLUDED IM
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45 rows
Show as° rows records

~ Al ~ | Topical Subject

-

African Americans
Chooss new mateh
Collectibles

Chooss New mateh

Blacks

Chotse New mateh

United States
/| - Uniled Stales
Courthouse
(Austin Tex
» United States
Capitol
(Washington
D.C
v % United States
Courthouse
(Orlando, Fla )

"N

-
7

w

>

< Create new lopic
5. History
Chaose new match
) Civil War, 1861-1865

L Creale new topic

7 African Americans In an
Chotse new maeeh
3. African American children
<~ Create new topic
9 Children, Black, in ant
Chopse new match

10. Racism in art

4 Adding FAST by Fetching URLs

s EAST links added

Show: 5 10 25 50 rows

w | fast_urt

http /fexperimental worldcat. org/fast 799558
http ffexperimental worldcal orQiTasys67 139
hitp ffexperimental worldcat. orgifa=r=31Ren

¥ | Topical Subject

http /lexperimental worldcat.org/fa

1. African Americans
Choose new match

2. Collectibles
Choose new match

3. Blacks

Choose new match
hitp /ffexperimental worldcal org/Tasto58235

=rdf RDF xmins_rdf="hitp /Mvew w3 .019/1999/02/22 rdl-synlax-ns¥”

xmins dc="http:#purl. org/dcielements/1. 177

xmins coord="hitp: iwhateverjava/ORG oclc util CoordToDecimal®

xmins naco="hitp //whalever/java/ORG oclc ulil NacoNormalize™

xmins norm="http/Awhatever/java/ORG ocic util. NormalF ormC"

xmins schema="hitp //schema org/” xmins madsrdf="hitp /vww loc govimadsirdfiv!
xmins skosxi="htp. /v w3 0rg/2008/05/skos-x 18"

xmins dct="hitp://purl org/dcterms/™ xmins foaf="hitp:/>mins.comfoat/0_1/"

xmins void="hitp lrdfs org/ns/void®™ xmins owl="http:/vevewr w3 org/2002/07 fowi="
mins mxc="http fwww loc. goviMARC2 1/sim™

xmins: skos~="http://www w3 org/2004/02/skoa/cores”

xmins rdfs="http /Aveww w3 org/2000/0 1/rdf-schemaz"

xmibase="hitp /id worldcat. orgfasl”> <void Datasel

raf:about="http: /Id. weridcat org/fast/vold/0. 1"> <dcttile>FAST (Faceted Applicatior
Subject Terminology) Data</det title> <dct license> <rdf Description

rdf. about="htlp ./lvww oclc. org/research/activilies Tast/odcby him™> <dct title>Open
Data Commons Attnbution License (ODC-By) v1.0-wdct titie> «<rdfs:comment>This |
OCLC's "local copy” of the ODC-By license</rdfs comment> <rdfs secAlso
rdf.resource="hilp ffopendatacommons. orgMicenses/by/#loc-anchor-337-3"/>
=owi:sameAs raf-resource~"http //opendatacommons. org/icenses/by/1-0/"/>

<irdf Description> </dct icense> </voud Dataset> </rdf RDF>

http_fexperimental worldcat. orgfast 799722

http_ffexperimental. worldcal org/fast79907 1

hitp fexperimental worldcat orgfasyss6910

hitp /lexperimental worldcal orgfast/1086852

| fast_url

Edit column—add column by
fetching URLs (under
“Topical_Subject”):

New column name

fast_url

Expression
"http://experimental.worldcat.org/fast/sea
rch?query=oclc.heading+exact+%22"+valu
e.replace(/(\s)/,'%20')+"%22&httpAccept=
application/rdf%2bxml"

Text transformation (extract FAST ID):
Expression
"http://experimental.worldcat.org/fast/"+v
alue.parseHtmil().select('dct|identifier')[0].
htmlIText()



R ' Other Possibilities for Adding LOD Links to
Dlgltal Repositories and OpenRefine

* Augment Data with Reconciliation Services
* Reconcile genre values to AAT terms
* Reconcile places to GeoNames
* Reconcile ORCID...

* Add Columns by Fetching URLs
e Geocode your data using a service like Google map
» @Gathering IR seed data with OpenRefine and SHERPA/RoMEQO

* Reconcile Against Local Vocabularies
* reconciliation-csv
e http://okfnlabs.org/reconcile-csv/

* Possibilities: Reconcile various fields in OpenRefine against local controlled term lists, e.g., medals, ranks
for Veterans Oral History

* Next Steps

* Keep adding more LOD links to personal names, subjects and college/department names to digital
collections;

e Continue to explore OpenRefine and related services to enrich metadata and improve workflow;

* Promote, explore and link authors/researchers to personal identifiers.



https://opensas.wordpress.com/2013/06/30/using-openrefine-to-geocode-your-data-using-google-and-openstreetmap-api/
https://asgalvan.com/2016/04/27/gathering-ir-seed-data-with-openrefine-and-sherparomeo/
http://okfnlabs.org/reconcile-csv/
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Reflectlons

* Possible Ways to Get Involved with Linked Data

Be aware of what’s going on, such as major LOD projects in the library community
and the web;

e Attend webinars and trainings to learn;

* Be an advocate of open data;

Help faculty members and graduate students to understand linked data (such as
linked data in general and in their disciplines), use open data and linked open data to
support research;

* Promote linked data and identity management (e.g., ORCID), make researchers
aware of their presence in established linked data set (e.g., VIAF, LC LOD);

* Collaborate and contribute to linked data projects when possible, e.g.,

* Add LOD links to enrich record information and improve workflow using tools
(e.g., OpenRefine);

* Enrich project content by auto-annotating using tools (e.g., DBpediaSpotlight);
* Support in applying and designing LOD thesauri and dataset;
e Watch for LOD developments in state and national level initiatives;

* Facilitate research in using linked open data...
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Resources

Becker, Pascal-Nicolas. llluminating DSpace's Linked Data Support

Berners-Lee, Tim. Linked Data https://www.w3.org/Designlssues/LinkedData.html

BIBFRAME http://BIBFRAME.org/

Creative Commons Rights Expression Language (CC REL) https://wiki.creativecommons.org/wiki/CC REL
Data Linkage Infrastructure - Census Bureau https://www.census.gov/about/adrm/linkage/about.html
DATA.GOV https://www.data.gov/

DBpedia http://wiki.DBpedia.org/

DBpediaOntology Classes http://mappings.DBpedia.org/server/ontology/classes/

DBpedia page: Jane Austen http://DBpedia.org/page/Jane Austen

Deng, Sai. A Step Forward: Adding Linked Data Vocabularies to Digital Repositories.
http://stars.library.ucf.edu/cgi/viewcontent.cgi?article=1652&context=ucfscholar

DPLA http://dp.la

EUCLID. Chapter 3: Providing Linked Data. http://euclid-project.eu/modules/chapter3.html

Europeana http://europeana.eu

Facebook’s Open Graph https://developers.facebook.com/docs/sharing/opengraph/

FAST: Faceted Application of Subject Terminology. http://id.worldcat.org/fast

FAST Linked Data API. https://www.oclc.org/developer/develop/web-services/fast-api/linked-data.en.html
Free Your Metadata. Linked Data. http://freeyourmetadata.org/

Friend-of-a-Friend http://www.foaf-project.org/

GeoNames http://www.geonames.org/ontology/documentation.html

Google Knowledge Graph https://en.wikipedia.org/wiki/Knowledge Graph

IFLA Library Reference (LRM) Model https://www.ifla.org/publications/node/11412

International Standard Name Identifier (ISNI) http://www.isni.org/

LC Linked Data Service: Authorities and Vocabularies https://id.loc.gov/

Library.Link Network http://library.link/

Library Linked Data Incubator Group: Datasets, Value Vocabularies, and Metadata Element Sets.
https://www.w3.0rg/2005/Incubator/Ild/XGR-Ild-vocabdataset-20111025/

LinkedGeoData http://linkedgeodata.org/

Mak, Lucas et al. A Lightweight Structured Data Implementation Using JSON-LD and Schema.org for Digital Repository.

Metadata Authority Description Schema in RDF. http://www.loc.gov/standards/mads/rdf/
Mitchell, Erik T. Building Blocks of Linked Open Data in Libraries. Library Technology Reports (vol. 49, no. 5).



https://www.slideshare.net/pascalbecker/illuminating-dspaces-linked-data-support
https://www.w3.org/DesignIssues/LinkedData.html
http://bibframe.org/
https://wiki.creativecommons.org/wiki/CC_REL
https://www.census.gov/about/adrm/linkage/about.html
https://www.data.gov/
http://wiki.dbpedia.org/
http://mappings.dbpedia.org/server/ontology/classes/
http://dbpedia.org/page/Jane_Austen
http://stars.library.ucf.edu/cgi/viewcontent.cgi?article=1652&context=ucfscholar
http://dp.la/
http://euclid-project.eu/modules/chapter3.html
http://europeana.eu/
https://developers.facebook.com/docs/sharing/opengraph/
http://id.worldcat.org/fast
https://www.oclc.org/developer/develop/web-services/fast-api/linked-data.en.html
http://freeyourmetadata.org/
http://www.foaf-project.org/
http://www.geonames.org/ontology/documentation.html
https://en.wikipedia.org/wiki/Knowledge_Graph
https://www.ifla.org/publications/node/11412
http://www.isni.org/
https://id.loc.gov/
http://library.link/
https://www.w3.org/2005/Incubator/lld/XGR-lld-vocabdataset-20111025/
http://linkedgeodata.org/
http://connect.ala.org/files/2_ALAMidwinter2017_CNIG_Mak.pptx
http://www.loc.gov/standards/mads/rdf/
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4a Resources

Motley Collection of Theatre and Costume Design (New)—Hamlet--Caesar. http://imagesearch-
testl.library.illinois.edu/cdm/ref/collection/motley-new/id/599

NCSU Libraries: Organization Name Linked Data. http://lib.ncsu.edu/Id/onld

OCLC Linked Data https://www.oclc.org/developer/develop/linked-data.en.html

OCLC Linked Data Wikibase https://www.oclc.org/research/themes/data-science/linkeddata/linked-data-prototype.html
Open Library https://openlibrary.org/

Open Researcher and Contributor ID (ORCID) https://orcid.org/

OpenRefine. http://openrefine.org/

OpenRefine. Documentation For Users. https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users
OpenRefine. Reconcilable data sources. https://github.com/OpenRefine/OpenRefine/wiki/Reconcilable-Data-Sources
OpenRefine. Reconciliation. https://github.com/OpenRefine/OpenRefine/wiki/Reconciliation

Orbis Cascade Alliance. OpenRefine for Metadata Cleanup. https://www.orbiscascade.org/openrefine-for-metadata-cleanup/
Orbis Cascade Alliance. OpenRefine for Metadata Enrichment. https://www.orbiscascade.org/using-openrefine-for-metadata-enrichment/
Oregon Digital https://oregondigital.org/catalog/

Ozmeka https://github.com/ozmeka/ozmeka

RDA Registry http://www.rdaregistry.info/

Reconcile-csv. http://okfnlabs.org/reconcile-csv/

Reconcile-csv in GitHub. https://github.com/okfn/reconcile-csv

Schema.org Vocabulary. http://schema.org/docs/gs.html#tschemaorg

Schilling, Virginia. Transforming Library Metadata into Linked Library Data. Introduction and Review of Linked Data for the Library
Community, 2003—-2011. http://www.ala.org/alcts/resources/org/cat/research/linked-data

SHARE-VDE (Virtual Discovery Environment) http://www.share-vde.org/

Simple Knowledge Organization Systems (SKOS) https://www.w3.0rg/2004/02/skos/

SPARQL Explorer http://DBpedia.org/snorgl/

Tay, Aaron. OpenRefine, & reconciliation services - learning the ropes.
http://musingsaboutlibrarianship.blogspot.com/2017/03/openrefine-reconciliation-services.html

The Linked Open Data Cloud https://lod-cloud.net/

University of North Texas Libraries. UNT Names. http://digital2.library.unt.edu/name

Virtual International Authority File (VIAF) https://viaf.org/

Williamson, Evan Peter. Fetching and Parsing Data from the Web with OpenRefine. https://programminghistorian.org/lessons/fetch-and-
parse-data-with-openrefine

WorldCat Identities www.worldcat.org/identities
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http://lib.ncsu.edu/ld/onld
https://www.oclc.org/developer/develop/linked-data.en.html
https://www.oclc.org/research/themes/data-science/linkeddata/linked-data-prototype.html
https://openlibrary.org/
https://orcid.org/
http://openrefine.org/
https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users
https://github.com/OpenRefine/OpenRefine/wiki/Reconcilable-Data-Sources
https://github.com/OpenRefine/OpenRefine/wiki/Reconciliation
https://www.orbiscascade.org/openrefine-for-metadata-cleanup/
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http://www.ala.org/alcts/resources/org/cat/research/linked-data
http://www.share-vde.org/
https://www.w3.org/2004/02/skos/
http://dbpedia.org/snorql/
http://musingsaboutlibrarianship.blogspot.com/2017/03/openrefine-reconciliation-services.html
https://lod-cloud.net/
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http://www.worldcat.org/identities
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a * Image credits

* Cover background:

https://www.ebscohost.com/novelist-the-latest/blog-article/linked-data-what-is-it-
and-why-should-you-care

* |FLA LRM and RDA entities. Dunsire, Gordon. LRM-RDA.
http://www.gordondunsire.com/pubs/pres/LRMRDAIFLA17.pptx

* |FLA LRM entities. Dunsire, Gordon. Telling tails: metadata standards and the digital
humanities. http://www.gordondunsire.com/pubs/pres/TellingTails.pptx
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* Linked Data https://www.w3.org/Designlssues/LinkedData.html

* RDF Graph for RDA Class Hierarchies
http://www.rdaregistry.info/reAbout/rdaont/ontHierarchies.html



https://www.ebscohost.com/novelist-the-latest/blog-article/linked-data-what-is-it-and-why-should-you-care
http://www.gordondunsire.com/pubs/pres/LRMRDAIFLA17.pptx
http://www.gordondunsire.com/pubs/pres/TellingTails.pptx
https://www.w3.org/DesignIssues/LinkedData.html
http://www.rdaregistry.info/rgAbout/rdaont/ontHierarchies.html

Thank you!
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Sai Deng
Metadata Librarian & Associate Librarian
University of Central Florida Libraries
sai.deng@ucf.edu
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