
Recent Developments in
Web-enabled Vocabularies

Tom Baker
MPG EScience Seminar on Metadata Infrastructures

Berlin, 15 October 2008



Linked Data

http://dbpedia.org



Open Linked Data

 Value of information is very much a function of
what it links to (Tim Berners-Lee)‏

 Four rules (for maximizing unplanned re-use)‏
− 1. Identify things with URIs.
− 2. Use HTTP URIs.
− 3. Serve information on the Web against the URIs.
− 4. Link related material.

 http://www.w3.org/DesignIssues/LinkedData.html



RDF as a common format for merging data

•http://www.w3.org/2007/Talks/0221-Bangalore-IH/



Merged data queried with SPARQL

•Source: Ivan Herman, http://www.w3.org/2007/Talks/0221-Bangalore-IH/

Queries are 
expressed as 
RDF triples 
with unknown 
variables.
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Data Web Layer Cake (Alistair Miles)‏



Interoperability Levels
for Dublin Core metadata

 1: Informal interoperability
 Shared vocabularies defined in natural language

 2: Semantic interoperability
 Shared vocabularies based on formal semantics

 3: Description Set syntactic interoperability
 Shared formal vocabularies in exchangeable records

 4: Description Set Profile Interoperability
 Shared formal vocabularies and constraints in records



Getting data into triples

 GRDDL (Gleaning Resource Descriptions from Dialects of
Languages)‏

− Mechanism for extracting structured data from XML and XHTML
documents and converting that data (via an XSLT script) into RDF

 RDFa (“RDF-in-attributes”) ‏

− Embeds RDF-structured data into Web pages
− Extends XHTML with attributes for carrying RDF data
− Data can be cut-and-paste between RDF-aware applications

 Microformats?
− Small XML formats to embed in Web pages
− Work well for well-defined contact (hCard) or calendar (hCal)

information, but fields not designed to be shared across formats
− GRDDL can be used to extract RDF triples from Microformats



Tagging

 “Taggers” create “tags” about “resources”
− Collectively, taggers create “folksonomies”

 Problem: to represent tagging data re-usably
− Freely created tags are not associated with

structured ontologies, hence not normalized
 Countless variants, typos...
 Conceptualizations may differ even when purposes same
 Often no clear need to share idiosyncratic tags

− Research topics: models for formalizing
folksonomies, formal expression of tagging data



Extract data from wiki infoboxes...



Query on merged data in DBPedia



Language of data, written with URIs

• URIs are the words in a new language of data
− “classes”/“properties” like “nouns”/“verbs”

 http://purl.org/dc/terms/title

− When grammatically used, URIs are the basis of
meaningful interoperability

• Established Domain Name System (DNS)‏
− Global delegation of maintenance authority
− Web infrastructure provides “dictionary” of

context-independent terms



Creating shared RDF vocabularies

• Vocabularies “born RDF”
– Simple Knowledge Organization System (SKOS) ‏
– Web Ontology Language (OWL)‏
– DCMI Metadata Terms

• Translation of pre-Web vocabularies into RDF
– MARC Relators (roles of agents with respect to resources) - Done!
– RDA (successor to Anglo-American Cataloging Rules) ‏
– Library of Congress value vocabularies in SKOS
– FRBR (Func. Requirements for Bibliographic Records) ‏
– CIDOC CRM



Library catalog card
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Library catalog card – bibliographic
description
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Library catalog entities in RDF

 Resource Description and Access (RDA)‏
 Successor standard to Anglo-American
Cataloging Rules (AACR)‏

 Based on FRBR
 Joint DCMI/RDA task force
 Prototype RDF vocabularies for bibliographic
information

 Early stages



 Record
describes two 

versions

Original
Version

Digital
Version

Making implicit relations explicit



Library catalog card – subject headings
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Converting Library of Congress Subject Headings...



Using an existing code as basis for URIs...



...and representing it in RDF





SKOS Example

UK Archival Thesaurus

Term:  Economic cooperation
Used For:  Economic co-operation
Broader terms:  Economic policy
Narrower terms:  Economic integration, European
economic cooperation, European industrial
cooperation, Industrial cooperation
Related terms:  Interdependence
Scope Note:  Includes cooperative measures in
banking, trade, industry etc., between and among
countries.



SKOS Example

UK Archival Thesaurus in SKOS



http://inkdroid.org/bzr/lcsh/docs/slides/
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11. ISKO-Tagung, 2008-02-22, Konstanz
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Interoperability Levels
for Dublin Core metadata

 1: Informal interoperability
 Shared vocabularies defined in natural language

 2: Semantic interoperability
 Shared vocabularies based on formal semantics

 3: Description Set syntactic interoperability
 Shared formal vocabularies in exchangeable records

 4: Description Set Profile Interoperability
 Shared formal vocabularies and constraints in records



Interoperability Levels
for Dublin Core metadata

 Level 1: Informal interoperability
− Shared concepts with natural-language definitions

 DCMI terms have carefully crafted, well-known definitions
− No use of formal models or term URIs
− Test: Is there a mapping to shared elements?
− Example: IEEE LOM reuses some definitions and

maps to 15-element “Dublin Core” (ISO 15836)‏



Interoperability Levels
for Dublin Core metadata

 Level 2: Semantic Interoperability
− Correct use of formal RDF graph model with

conformant vocabularies (eg DCMI Metadata
terms)‏

− Use of URIs and formal semantic relationships
between terms (eg subproperties)‏

− Test: Is there a mapping to RDF triples?
− Examples:

 All RDF data (by definition) ‏
 All RDF data extracted from non-RDF formats (eg via

GRDDL transforms)‏
 All XHTML or HTML data using RDFa or DC-HTML/2008.



Interoperability Levels
for Dublin Core metadata

 Level 3: Description set syntactic
interoperability
− Level-2-compatible data packaged in bounded

description sets (records) as per DCMI Abstract
Model (DC-AM)‏

− Conventions for citing vocabulary encoding
schemes (controlled vocabularies)‏

− Test: Is there a mapping to “Expressing Dublin Core
metadata using the DC-Text format”?

− Examples: All data using DC-AM-compatible
specifications, such as DC-DS-XML.



Interoperability Levels
for Dublin Core metadata

 Level 4: Description Set Profile Interoperability
− Level-3-compatible data that follows the

specification “Description Set Profiles: A constraint
language for Dublin Core Application Profiles”

− Additional interoperability via shared Functional
Requirements and Domain Model (“Singapore
Framework for Dublin Core Application Profiles”) ‏

− Test: Is there a mapping to DSP constraints?
− Examples:

 Scholarly Works Application Profile




