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What is the semantic web?

< Making content web-accessible in a format that can be read and
used by automated tools, so that people and machines can find,
share and integrate information more easily.

< Some current examples, especially if they use semantics as the basis
for that integration.

= Named Entity Services — Named entity links to “authority files” are
rendered by browsers.

= Dynamic Web Pages — Content changes in response to different
contexts or conditions.

= Personalization — Tailoring to a user based on personal details or
characteristics they provide (or are inferred based on other information).

= Mashups — Combining data from more than one source into an
integrated application.
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Google’s new right rail —
another form of linked data
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Linked data cloud
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Most widely used vocabularies in the linked data cloud
(as of 9/11/2011)
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{|dc http://purl org/dc/elements/1.1/ 92 (31.19 %) : Data sets that use dc

: foaf http://xmins com/foaf0.1/ 81 (27.46 %) i Data sets that use foaf

: skos http-/www w3 .org/2004/02/skos/core# 58 (19.66 %) : Data sets that use skos
geo http:/wraw w3 .org/2003/01/ge0/wgs84 pos# 25(8.47 %) Data sets that use geo
xhtml http://'www w3 . org/1999/xhtml/vocab# 19(6.44 %) Data sets that use xhtml
akt http://www_aktors org/ontology/portal# 17 (5.76 %) Data sets that use akt
bibo http://purl.org/ontology/bibo/ 14 (4.75 %) Data sets that use bibo
mo http://purl.org/ontology/mo/ 13 (4.41 %) Data sets that use mo
veard http:/wraw w3 org/2006/veard /'ns# 10 (3.39 %) Data sets that use vcard
sioc http://rdfs org/sioc/ns# 10 (3.39 %) Data sets that use sioc
cc http://creativecommons. org/ns# 8(2.71 %) Data sets that use cc
geonames http-//www_geonames org/ontology# 6(2.03 %) Data sets that use geonames
frbr http://purl.org/vocab/frbr/core# 6(2.03 %) Data sets that use frbr
xsd http://www w3 org/2001 XML Schema® 6 (2.03 %) Data sets that use xsd
time http:/waw w3 org/2006/time# 5(1.69 %) Data sets that use time
event http://purl.org WET/cddm/event owl# 5(1.69 %) Data sets that use event
dbpedia http:.-".-"dbpedia_org-"resnurce.-" 5(1.69 %) Data sets that use dbpedia
or ttp://purl.org/goodrelations/v1# 4 (1.36 %) Data sets that use gr
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Linked data cloud characteristics (as of 9/11/2011)

Fublications i :
— Cross-domain
— Lifig sciences
— User-generated content— Distribution of triples by domain
Government — — Media

—— Geographic

— Lifia sciences

Cross-domain—
— User-generated content— Distribution of links by domain

— Media

i s — Geographic
FPublications !
— Government

http://www4.wiwiss.fu-berlin.de/lodcloud/state/#structure
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Types of Vocabularies

< In the linked data cloud, there are two types of vocabularies:
= Concept schemes — metadata schemes like Dublin Core

= Semantic schemes — value vocabularies like taxonomies, thesauri,
ontologies, etc.
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Concept scheme: Dublin Core
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Why Dublin Core?
According to Todd Stephens ...

< Dublin Core is a de-facto standard across many other systems and
standards

= RSS (1.0), OAI (Open Archives Initiative), SEMI E36, etc.
= Inside organizations — ECMS, SharePoint, etc.

= Federal public websites (to comply with OMB Circular A—130,
http://www.howto.gov/web-content/manage/cateqorize/meta-data)

< Mapping to DC elements from most existing schemes is simple.

< Metadata already exists in enterprise applications

= Windchill, OpenText, MarkLogic, SAP, Documentum, MS Office,
SharePoint, Drupal, etc.
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MDM model that integrates taxonomy and metadata

Enterprise Business I

Repository Collection

Structural Metadata
Asset Collection XML email People Components
Web Services WebPages Transformation
MMetrics Documents Messaging

Schema, DTD  Portals Models

Source: Todd Stephens, BellSouth
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Semantic Schemes: Simple to Complex

A system for identifying and
naming things, and arranging them

An arrangement of knowledge
usually enumerated, that does not
follow taxonomy rules. E.g., Dewey
Decimal Classification.

into a classification according to a
set of rules.

A set of words/phrases that can be : A faceted taxonomy but uses richer
used interchangeably for Semantic Schemes

semantic relationships among
searching. E.g., Hypertension, High terms and attributes and strict
blood pressure.

specification rules.

Equivalence Hierarchy Associative

A list of preferred and variant

A tool that controls synonyms and
identifies the semantic

Relationships relationships among terms.

terms.

After: Amy Warner. Metadata and Taxonomies for a More Flexible Information
Architecture
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Q: How do you share a vocabulary across (and outside
of) the enterprise?
A: With standards

% ANSI/NISO 739.19-2005 Guidelines for the Construction, Format, and
Management of Monolingual Controlled Vocabularies

» 1SO 2788:1986 Guidelines for the Establishment and Development of
Monolingual Thesauri

< 1S0O 5964:1985 Guidelines for the Establishment and Development of
Multilingual Thesauri

» 1SO 25964 (combines 2788 and 5964) Thesauri and Interoperability
with other Vocabularies

» Zthes specifications for thesaurus representation, access and
navigation

<% W3C SKOS Simple Knowledge Organization System
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Why SKOS?
According to Alistair Miles ...

< Ease of combination with other standards

= Vocabularies are used in great variety of contexts.

— E.g., databases, faceted navigation, website browsing, linked open data,
spellcheckers, etc.

= Vocabularies are re-used in combination with other vocabularies.

- E.g., ISO3166 country codes + USAID regions; USPS zip codes + US
Congressional districts; USPS states + EPA reqions, etc.

< Flexibility and extensibility to cope with variations in structure and
style
= Variations between types of vocabularies
-~ E.g., list vs. classification scheme
= Variations within types of vocabularies

— E.g., Z39.19-2005 monolingual controlled vocabularies and the NASA
Taxonomy
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Why SKOS? (2)

< Publish managed vocabularies so they can readily be consumed
by applications
= |dentify the concepts
— What are the named entities?
= Describe the relationships
— Labels, definitions and other properties
= Publish the data

— Convert data structure to standard format
— Put files on an http server (or load statements into an RDF server)

< Ease of integration with external applications

= Use web services to use or link to a published concept, or to one or more
entire vocabularies.

— E.g., Google maps API, NY Times article search API, Linked open data

< A W3C standard like HTML, CSS, XML... and RDF, RDFS, and
OWL
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Semantic relationships

Relationship

Concept

Preferred Label

Alternate Label

Broader Concept

Narrower Concept

Related Concept

A unit of thought, an idea, meaning, or category of
objects or events. A Concept is independent of the
terms used to label it.

A preferred lexical label for the resource such as a
term used in a digital asset management system.

An alternative label for the resource such as a
synonym or quasi-synonym.

Hierarchical link between two Concepts where one
Concept is more general than the other.

Hierarchical link between two Concepts where one
Concept is more specific than the other.

Link between two Concepts where the two are
inherently "related", but that one is not in any way
more general than the other.



Some semantic relationships for IBM
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lc:n79142877 skos:prefLabel International Business Machines Corporation
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lc:n79142877 skos:altLabel |.B.M.



My company sells IBM’s XIV product

skos:altLabel

——

skos:prefLabel

\

skos:historyNote

myco:supplier skos:definition

skos:prefLabel
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Semantic Metadata:
A Tale of Two Types of Vocabularies

< Semantic metadata is metadata that is expressed using a standard syntax
that can be commonly processed by applications and tools. There is always
an implied statement in any description or "classification" of an object, for
example, <News ltem><Topic><US Presidential Election 2012>. This is a
subject-predicate-object triple, or more specifically, a class-attribute-value
triple. The first two elements of the triple — class, attribute — are metadata
elements with a defined semantic relationship. The third element is a value,
from a controlled vocabulary. This talk will focus on: The two types of
vocabularies involved with semantic metadata, the class-attribute vocabulary,
and the value vocabulary. Examples of standard metadata vocabularies such
as Dublin Core and FOAF, and canonical lists of named entities (people,
organizations, places, events and things) especially well-branded names
such as products and services will be shown.




