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Benetfits of Working with

External Authorities Data

» Controlled Vocabulary
 Data integrity
» Shared concepts across many institutions

» URI providing an exact match and disambiguation



[ist of Authorities

 LoC — Library of Congress
« Name Authority (personal, corporate, etc.)
« Subjects
SE-Grenres

S OCLEEBAST

« GeoNames

» AGROVOC — agricultural keywords

» NALT - agricultural keywords thesaurus
» DBpedia



First Set of Challenges

Finding Documentation

2. Linked Data Access API

e.g. no support, partial support, requires login
credentials,
sparqgl query endpoint only

3. Varying Results Formats
e.g. rdf-xml, json-1d, turtle, n-triples, etc.

4. Varying Ontologies
e.g. SKOS, schema.org, madsrdf, dbpedia, geonames

complexity and richness of the data varies



Multi-Server Architecture

QA — normalize RDF returned from an authority
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Hyrax/Vitrolib — Ul for selecting an entry from an authority

http://localhost:3000/ga/search/linked data/
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Multi-Server Architecture

Hyrax/Vitrolib — Ul for selecting an entry from an authority

http://localhost:3000/ga/search/linked data/
oclc fast/personal name?g=twain&
maximumRecords=2

QA — normalize RDF returned from an authority

A

http://experimental.worldcat.org/fast/
search?query=oclc.personalName+%22twain%22
&sortKeys=usage&maximumRecords=2

Y

Direct Access
of External
Authority



Multi-Server Architecture

Hyrax/Vitrolib — Ul for selecting an entry from an authority

http://localhost:3000/ga/search/linked data/

oclc fast/personal name?g=twain&
maximumRecords=2

QA — normalize RDF returned from an authority

http://experimental.worldcat.org/fast/
search?query=oclc.personalName+%22twain%22
&sortKeys=usage&maximumRecords=2

Y

A

<http://id.worldcat.org/fast/31622>
a schema:Person"
dcterms:identifier 31622;
skos:preflabel "Twain, Mark, 1835-1910"
skos:altLabel "Make Teviin, 1835-1910",
"Make Tuwen, 1835-1910",

.
LA 4

- <http://id.worldcat.org/fast/365563>

Direct Access
of External
Authority

a schema:Person"
dcterms:identifier 365563;
skos:preflLabel "Twain, Shania";
skos:altLabel "Twain, Eilleen",

"Edwards, Eilleen";



Multi-Server Architecture

Hyrax/Vitrolib — Ul for selecting an entry from an authority

[{"uri":"http://id.worldcat.org/fast/31622",

. "id":"31622", "label":"Twain, Mark, 1835-1910"}
http://localhost:3000/ga/search/linked data/ {"uri":"http://id.worldcat.org/fast/365563",

oclc_fast/personal name?q-twaing nid":"365563", "label": "Twain, Shania"} ... ]
maximumRecords=2

QA — normalize RDF returned from an authority

A\ <http://id.worldcat.org/fast/31622>
a schema:Person"
dcterms:identifier 31622;
skos:preflabel "Twain, Mark, 1835-1910"
skos:altLabel "Make Teviin, 1835-1910",
"Make Tuwen, 1835-1910",

http://experimental.worldcat.org/fast/
search?query=oclc.personalName+%22twain%22
&sortKeys=usage&maximumRecords=2 v .

- <http://id.worldcat.org/fast/365563>

. a schema:Person"
Direct Access dcterms:identifier 365563;
of External skos:preflLabel "Twain, Shania";
o kos:altlLabel "Twain, Eilleen"
Authori = ’ :
utho tY' "Edwards, Eilleen";




Direct Access Query API

Direct against authority...

http://experimental .worldcat.org/fast/search?
query=oclc.personalName+%22twain%22&maximumRecords=2

http://api.geonames.org/search?g=ithaca&maxRows=2
&username=demo&type=rdf

http://artemide.art.uniroma2.it:8081/agrovoc/rest/vl/search/
?query=*milk*&lang=en&maxhits=2



Normalized Query API

Through QA normalization layer...

http://localhost:3000/ga/search/linked data/oclc fast?
g=twain&maxRecords=2

http://localhost:3000/ga/search/linked data/geonames?
g=ithaca&maxRecords=2

http://localhost:3000/ga/search/linked data/agrovoc?
g=milk&maxRecords=2&lang=en



Normalized Results

[{"uri":"http://id.worldcat.org/fast/31622",
"id":"31622",
"label":"Twain, Mark, 1835-1910"},
{"uri":"http://id.worldcat.org/fast/365563",
"jd":"365563",
"label":"Twain, Shania"}]

[{"uri": "http://sws.geonames.org/2162552/",
"jd": "http://sws.geonames.org/2162552/",
"label": "Ithaca (AU)"},

{"uri": "http://sws.geonames.org/4515289/",
"jd": "http://sws.geonames.org/4515289/",
"label": "Ithaca (US)"}]

[{"uri": "http://aims.fao.org/aos/agrovoc/c 8602",
"id": "http://aims.fao.org/aos/agrovoc/c 8602",
"label": "acidophilus milk"},

"uri": "http://aims.fao.org/aos/agrovoc/c 16076",
"id": "http://aims.fao.org/aos/agrovoc/c 16076,

"label": "buffalo milk"}]



Autocomplete Saving String and URI
Authority: OCLC FAST Subauthority: PersonName

out SHERPA/RoMEQ for specific
publishers' copyright policies if

ezraj you plan to patent and/or publish
‘ your Demo Work in a journal.

Oclc person [

Benson, Ezra Taft

|70 Restrict access to only
Cornell, Ezra, 1807-1874 users and/or groups from

Ezra (Biblical figure) Institution
Gannett, Ezra S. (Ezra Stiles), 1801-1871 .
Ibn Ezra, Abraham ben Meir, 1089-1164

Ibn Ezra, Moses, approximately 1060-approximately 1139

© [ZZ3 Only users and/or

groups that have been given
Meeker, Ezra, 1830-1928 specific access in the "Share

Pound, Ezra, 1885-1972 With" section.

Sims, Ezra, 1928-2015

| | have read and agree to the
Stiles, Ezra, 1727-1795

Deposit Agreement

Cancel




Selected String and URI

Saves both string and URI

Visibility

Oclc person |-

Gonell, Ezra, 1807-1874 : Everyone. Check oL
SHERPA/RoMEO for specific

http://id.worldcat.org/fast/409667 publishers' copyright policies ify-
plan to patent and/or publish you
= Add another Oclc person Demo Work in a journal.

L]
" }| Restrict access to only

N
ah " [ -,
. i ol
. I‘}'.. 3 z.‘t" -1
- d oty t.. = .



Access and Normalization Layer

Questioning Authority

» ruby gem that can be deployed as a

standalone server
(Id4l-labs/ga_server)

Challenge2 ¢ « configurable access to authorities providing a

e single api for end applications
(1d4l-labs/linked data authorities)

Chaﬂlenge 3 v« usesrdf/linkeddata gem for processing any
SRS horek number of formats (e.g. jsonld, rdf-xml, ttl, nt,
etc.)

Challenge4 v « normalizes results to simplify end
Selogies applications Ul



https://github.com/ld4l-labs/qa_server
https://github.com/ld4l-labs/linked_data_authorities

Second Set of Challenges

5. Reliability & Efficiency

e.g. server uptime, server load

RS AGEUEACY:

e.g. select results based on usage data, lexical match,
custom weighting, other?

7. Order Ranking
e.g. How to order a graph?



Cache Server Query Process
One full setup per authority

JSP Query API

— —
Lucene/SOLR Jena-Fuseki
Index Triplestore



Cache Server Query Process

One full setup per authority

http://services.ld4l.org/ld4]_services/loc_name batch.jsp?query=ezra%20cornell&maxRecords=10

l

JSP Query API

Lucene/SOLR Jena-Fuseki

Index Triplestore




Cache Server Query Process

One full setup per authority

http://services.ld4l.org/ld4]_services/loc_name batch.jsp?query=ezra%20cornell&maxRecords=10

l

JSP Query API

lucene search for ezra cornell

<skos:prefLabel>
<skos:altLabel>

index built with predicate values:

.

Lucene/SOLR
Index

Jena-Fuseki
Triplestore




Cache Server Query Process

One full setup per authority

http://services.ld4l.org/ld4]_services/loc_name batch.jsp?query=ezra%20cornell&maxRecords=10

l

lucene search for ezra cornell

JSP Query API

index built with predicate values:
<skos:prefLabel>
<skos:altLabel>

for each result

__________________________________________________________________

* extract search rank
* extract URI

Lucene/SOLR |
Index

Jena-Fuseki

Triplestore




Cache Server Query Process

One full setup per authority

http://services.ld4l.org/ld4]_services/loc_name batch.jsp?query=ezra%20cornell&maxRecords=10

l

lucene search for ezra cornell

JSP Query API

index built with predicate values:
<skos:prefLabel>
<skos:altLabel>

for each result

__________________________________________________________________

* extract search rank 3
* extract URI

spargl query for URI i

Lucene/SOLR |
Index

Jena-Fuseki
Triplestore




Cache Server Query Process

One full setup per authority

http://services.ld4l.org/ld4]_services/loc_name batch.jsp?query=ezra%20cornell&maxRecords=10

l

JSP Query API

lucene search for ezra cornell combine all results

index built with predicate values:
<skos:prefLabel>
<skos:altLabel>

insert search rank in predicate:
<http://vivoweb.org/ontology/

N,

Index

Lucene/SOLR |

core#trank>
for each result
* extract search rank i
% extract URI _— spargl query for URI |

Jena-Fuseki
Triplestore



Author

(]
twain,mark
Clemens, Olivia Langdon, 1645-1904 —_— [ |
Twain, M (Spirit)

Twain, M 910. Plymouth Rock and the Pilgrims and other salutary platform opinions
Twain, M Private history of a campaign that failed

Twain, Mar Eve's diary

Twain, M Prince and the pauper

Twain, M ark Twain papers

Twain, Mark 910. Man that corrupted Hadleyburg

Twain, M Mark Twain library

Twain, M Works. 2003

Twain, M 910. Mysterious stranger and other stories

Twain, Mark,

Hyrax/Vitrolib — Ul for selecting an entry from an authority

[{"uri":"http://id.worldcat.org/fast/31622","id":"31622",
"label":"Twain, Mark, 1835-1910"},
http://localhost:3000/ga/search/linked data/ "uri":"http://id.worldcat.org/fast/365563","id":"365563",
oclc fast/personal name?g=twain&maximumRecords=2 "label":"Twain, Shania"}

QA — normalize RDF returned from an authority

A

RDF of
search

http://experimental.worldcat.org/fasf/search? results
query=oclc.personalName+%22twain%22
&sortKeys=usage&maximumRecords=2

Active-Triples
u Y LDF Cache
(Marmotta or

Direct Access LDF Cache Blazegraph)

of External Jena-Fuseki-L
Authority ucene Cache*

* search of cache performed via Lucene



Cached Linked Data

Challenge5 v  controlled server allows for control of uptime,

Reliability &
Efficiency thr OughPUt’ and Speed

Challenge6 v * luceneindexing and pre-determined sparg]
Accuracy queries provide accuracy of search results

Challenge7 v« addition of search rank predicate provides
Order of Results Gl

ability to sort rdf graph search results for
consistent presentation to the user



Third Set of Challenges

8. Disambiguation through better context
e.g. expand from just prefLabel to preLabel, altLabel,
birth/death dates, occupation, etc.

9. Reconciliation across multiple sources
e.g. match LoC URI to OCLC FAST URI



Selecting a Term using

Lookup with Context

Library of Congress Lookup

Q 9 x {} [http:HIocolhost:SDOOIqqﬂaokupfIinked_dotaflocfpersonol_nome

] @ D)

3

Click one to select.

oﬁ.uthority: Library of Congress _‘v |twnin

Lookup

1

OCLC FAST
Cornell Local

Authoritative Label
Twain, Shania ('

Twain, Mark, 1835-1910 [,i"

Twain, Charles [

Twain, Jane [

Luu, Twain &'

Variant Labels

Twain, Eilleen

Edwards, Eilleen

Tvén, Mark, 1835-1910
TuéTn, Mark, 1835-1910
Tuwayn, Mark, 1835-1910
Twayn, Mark, 1835-1910
Tiu-we a-k‘o, 1835-1910
more... ﬁ

Field of Activity

Country Music

Literature
Humaor
Wit and humor

Writing
Editing

Internet Industry

o Not found? Add to Local

Ocoupation Dates

Singer Birth: 19650828

‘L‘:SE';ZS Birth: (edtf) 1835-11-30

H ; Death: (edtf) 1910-04-21
umorists

Author

Editor

Business Woman




Selecting a Term using

Lookup with Context

Agrovoc Lookup

<:3 E> x {} lhtm:HIocolhost:SDOquq.Floekup!linked_dotafagrovoc ] @

o
Authority: | Agrovoc _}v qﬂ”‘ I I Lookup ]

. Cornell Local
Click one or more checkboxes to select . o Not found? | Add to Local I

Broader Found Narrower Same As
http:.//aims facorg/aos/asfalc_7251
http:.//cat.aii.caas.cn/concept/c_32204

i A
{1 e & http:.//cat.aii.caascn/concept/c_33165

Ocomel milk 4 htto: :
. - p.//d-nbinfo/gnd/ 4039264 -8
% animal products (4 Clenilk B'o Elew i £ http.//eurovoc.europa.eu/1565

[ body fluids € O Zow‘:: :‘Ilt Ej: http://linkeddata geimati.cnrit: 202 0/resource/EARTh/S5910
0 ey E;‘ http://lod nal usda.govinalt/631
0Oe @ http.//wwweionet europa.eu/gemet/concept/5254
http:.//zbweu/stw/descriptor/14124-5
[ by-products 4 [Omilk by-products 4 Mmilk products ('
[ collection (' Omilk collection ('
O containers (2" Omilk containers ('

http:.//cat.aii.caas.cniconcept/c_3B8198
http.//d-nkinfo/gnd/4169913-0

M animal fats (2" Omilk fats £ http://eurovec.europa eu/ 1836

http://lodnal usda.govinalt/9160
http://stiteh.csvunl/vocabularies/rameau/ark: /1214 8/cb 119806325
http://cat.ai.caascn/concept/c_33063

[l proteases = b chymosin = http://cat.ai.caas.cniconcept/c_58677
http://lod.nalusda.gov/nalt/ 13041




Leveraging Linked Data




Getting more from the same authority?

Agrovoc hive products (4 http://aims.fao.org/aos/agrovoc
Keyword /c_3655

propolis [ http://aims.fao.org/aos/agrovoc/c_15919

royal jelly (5 http://aims.fao.org/aos/agrovoc/c_26817

honey (% http://aims.fao.org/aos/agrovoc/c_3652

beeswax (% http://aims.fao.org/aos/agrovoc/c_866

honeycomb extracts L% http://aims.fao.org/aos/agrovoc
/c_29026

animal products L9 http://aims.fao.org/aos/agrovoc/c_438

http://d-nb.info/gnd/4006529-7
http://cat.aii.caas.cn/concept/c_12939



Getting more from other authorities?

Oclc person Cornell, Ezra, 1807-1874

http://dbpedia.org/resource/Ezra_Cornell

Oclc person (4 http://id.worldcat.org/fast/409667
uri




Questions?

32



Appendix for Challenges 1-4




Challenge 1: Documentation

LOC http://id.loc.gov/techcenter/

C. Harlow notes on reconciling LoC - https://github.com/cmh2166/Ic-reconcile

OCLC FAST

https://www.oclc.org/developer/develop/web-services/fast-api/linked-data.en.himl

GeoNames

http://www.geonames.org/export/geonames-search.htmi

AG ROVOC http://aims.fao.org/vest-reqistry/vocabularies/agrovoc-multilingual-agricultural-thesaurus

swagger config: https://github.com/NatLibFi/Skosmos/blob/master/swagger.json

NALT

https://agclass.nal.usda.gov/

D B d : http://wiki.dbpedia.org/OnlineAccess#1.2%20Public%20Faceted%20Web%20Service%20Inter
pe Ia face



http://id.loc.gov/techcenter/
https://github.com/cmh2166/lc-reconcile
https://www.oclc.org/developer/develop/web-services/fast-api/linked-data.en.html
http://www.geonames.org/export/geonames-search.html
http://aims.fao.org/vest-registry/vocabularies/agrovoc-multilingual-agricultural-thesaurus
https://github.com/NatLibFi/Skosmos/blob/master/swagger.json
https://agclass.nal.usda.gov/
http://wiki.dbpedia.org/OnlineAccess%231.2%20Public%20Faceted%20Web%20Service%20Interface
http://wiki.dbpedia.org/OnlineAccess%231.2%20Public%20Faceted%20Web%20Service%20Interface

Challenge 2: Linked Data Access API

for Search Query

for Term Fetch

LoC not supported URI
http://experimental.worldcat.org/fast/search? URI
OCLC FAST query={?subauth}+all+%22{?query}%22&sor
tKeys=usage&maximumRecords={?maximu
mRecords}
http://api.geonames.org/search?g={?query}& URI
GeONames maxRows={?maxRows}&username={?userna
me}&type=rdf
AG ROVOC http://artemide.art.uniroma?2.it:8081/agrovoc/ | http://artemide.art.uniroma?2.it:8081/agrovo
rest/vi/search/?query="{?query}*&lang={?lan | c/rest/v1/data?uri=http://aims.fao.org/aos/
a} agrovoc/{?term_id}
N ALT http://skosmos.library.cornell.edu/rest/vi/nalt | http://skosmos.library.cornell.edu/rest/v1/n

/search/?query=*{?query}*&lang={?lang}

alt/data?uri={?term_uri}

DBpedia




Challenge 3: Varying Results Formats

for Search Query for Term Fetch
LoC not supported rdf-xml
OCLC FAST rdf-xml rdf-xml
GeoNames rdf-xml rdf-xml
AGROVOC json-1d rdf-xml, json-Id, turtle
NALT json-Id rdf-xml, json-Id, turtle

DBpedia




Challenge 4: Varying Ontologies

Primary Ontology Flat vs. Navigation
required
LoC madsrdf navigation required
SKOS
OCLC FAST schema.org flat
SKOS
GeoNames geonames flat
hierarchical
AGROVOC SKOS flat
hierarchical
NALT SKOS flat
hierarchical
DBpedia dbpedia flat



http://www.loc.gov/standards/mads/rdf/
https://www.w3.org/TR/skos-reference/
http://schema.org/
https://www.w3.org/TR/skos-reference/
http://www.geonames.org/ontology/documentation.html
https://www.w3.org/TR/skos-reference/
https://www.w3.org/TR/skos-reference/
http://mappings.dbpedia.org/server/ontology/classes/

Contfigurations for Questioning Authority

https://github.com/Id4l-labs/linked data authorities/tree/master/qa loc/config
/authorities/linked data

LoC

OCLC FAST https://github.com/Id4l-labs/linked data authorities/tree/master/qa oclcfast/c
onfig/authorities/linked data

GeoNames https://qgithub.com/Id4l-labs/linked data authorities/tree/master/ga_geoname
s/config/authorities/linked data

AGROVOC https://qgithub.com/Id4l-labs/linked data authorities/tree/master/ga agrovoc/c
onfig/authorities/linked data

NALT https://github.com/Id4l-labs/linked data authorities/tree/master/qa nalt/confi
g/authorities/linked data

DBpedia https://github.com/Id4l-labs/linked data authorities/tree/master/qa dbpedia/c
onfig/authorities/linked data

38


https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_loc/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_loc/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_oclcfast/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_oclcfast/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_geonames/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_geonames/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_agrovoc/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_agrovoc/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_nalt/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_nalt/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_dbpedia/config/authorities/linked_data
https://github.com/ld4l-labs/linked_data_authorities/tree/master/qa_dbpedia/config/authorities/linked_data

Appendix for Challenges 5-7




Creating a Cache Server

Hardware
« 8-core, 64gb 3Ghz Mac Pro (late 2013), macOS Sierra (10.12.6)

» 32tb Pegasus-2 Thunderbolt RAID configured as RAID-5

Triplestore
* Apache Jena Fuseki 2.4.0 provides SPARQL endpoint
 Apache Tomcat 9.0 runs custom web application(s)

» Apache Lucene 3.6 provides search interface



Customizations

custom per-data-source JSP web application provides
search/browse/download functionality

« custom (generic) SPARQL Tag Library provides API for web
apps (available at https://github.com/eichmann/lod-utilities)

« custom (generic) Lucene Tag Library provides API for web

apps


https://github.com/eichmann/lod-utilities

Loading a New Vocabulary

download RDF
« ifnecessary, convert to n-triples (required for GeoNames data, for instance)

+ use tdbloader?2 to populated triplestore

« configure Fuseki server(s) with triplestore details

« create new JSP project in Eclipse

+ write one or more indexer programs that populate Lucene indices and run indexer(s)
+ write search/browse/download application logic using the SPARQL and Lucene tags
+ package project as war

+ deploy to Apache Tomcat server(s)

add new service to Apache HTTPD virtual host specification



UI Access to Cache Server

http://services.ld4l.org/ld4]_services/loc_name.jsp

Home

DBpedia
By Name
By Entity
By Person

Library of Congress

By Genre
By Name
By Subject
VIAF
By Entity
By Person
FAST
By Entity
Catalog
By Work
By Person
More BibLeo

Cornell Catalog

Harvard Catalan

LoC Search by Name

Ezra Cornell Search

— Ontology class?
PersonalName ﬁ

—Result Format?

Return a list of triples @ Display as HTML table

Search Results: Ezra Cornell
Result Count: 770

i Cornell, Ezra, 1807-1874@EN
* Brown, Ezra (Ezra A.)@EN

i Ezra, Derek@EN

i Cornell, Margaret@EN

= Cornell, Bryan@EN

#* Cornell, Drucilla@EN

i Cornell, Judith@EN

i Cornell, Mimi@EN

i Cornell, Tyson@EN

i Cornell, Heather@EN

U o ey | | | o P W]



http://services.ld4l.org/ld4l_services/loc_name.jsp

Downloads

LoC

http://id.loc.gov/download/
(n-triples OR rdf-xml)

OCLC FAST http://www.oclc.org/research/themes/data-science/fast/download.html
(n-triples)
GeoNames http://www.geonames.org/ontology/documentation.html
(custom format — see notes for processing)
AGROVOC https://aims-fao.atlassian.net/wiki/spaces/AGV/pages/2949126/Releases
(n-triples OR rdf-xml)
NALT https://agclass.nal.usda.gov/download.shtml

(rdf-xml)

DBpedia

http://wiki.dbpedia.org/downloads-2016-04



http://id.loc.gov/download/
http://www.oclc.org/research/themes/data-science/fast/download.html
http://www.geonames.org/ontology/documentation.html
https://aims-fao.atlassian.net/wiki/spaces/AGV/pages/2949126/Releases
https://agclass.nal.usda.gov/download.shtml
http://wiki.dbpedia.org/downloads-2016-04

