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SEMANTIC WEB OVERVIEW 
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鏈結(開放)資料 

鏈結(開放)資料 = Linked (Open) Data, L(O)D 

Linked Data乃是一組最佳實務，用以將結構化
資料發布在Web上，並加以串聯 

Linked Data 是實現語意網(Semantic Web)的
具體方案 

OCLC的一段Linked Open Data短片…呃，希
望上完課後你全懂了 

從語意網談起… 
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http://www.youtube.com/watch?v=fWfEYcnk8Z8
http://www.youtube.com/watch?v=fWfEYcnk8Z8
http://www.youtube.com/watch?v=fWfEYcnk8Z8
http://www.youtube.com/watch?v=fWfEYcnk8Z8


Weaving the Web – Vision of  

Tim Berners-Lee 
Semantic Web (SW) – a web of data that can 

be processed directly or indirectly by 

machines 

Require that there be a machine-

understandable semantics for some or all of 

the information presented in the WWW 

Data exchange, interoperation, reuse 
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Berners-Lee, T. (2000). Weaving the Web: The original design and 

ultimate destiny of the World Wide Web. Harper Business, 1st edition. 



Web Today 

Information 

repository. 

Simplicity – HTML  

Primarily for human 

interpretation and 

use. 
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Original Web Proposal to CERN 
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Encompass additional metadata above and beyond what is 

currently in the Web. This additional metadata is needed for 

machines to be able to process information on the Web 



Web vs. Semantic Web 
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Web Semantic Web 



Definition of Semantic Web 

The Semantic Web is a Web that is able to 
describe things in a way that computers can 
understand 

The Beatles was a popular band from Liverpool.  

John Lennon was a member of the Beatles.  

The Semantic Web is not about links between 
web pages.  

The Semantic Web describes the 
relationships between things and the 
properties of things 

An infrastructure enables machines to 
COMPREHEND semantic documents and 
data 9 



What achieves the Semantic 

Web? 
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http://en.wikipedia.org/wiki/Semantic_Web_Stack 

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


Basic RDF Model 

A model for describing  

resources  

named properties  

property values 

(resource, property, value) 
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Meta-online Store – Findbook.tw 

12 
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http://metacat.ntu.edu.tw/metacat/app 



Housingmaps.com -- Mashup 
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Toward Semantic Web 
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PRINCIPLES OF LINKED DATA 
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http://linkeddatabook.com/editions/1.0/#  

http://linkeddatabook.com/editions/1.0/


Five Stars 
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http://www.w3.org/DesignIssues/LinkedData.html


Linked Data Principles 

A set of best practices for publishing and 

interlinking structured data on the Web 

Sharing structured data on global scale 

Access, Discovery, Integration 

Linked Data principles 

Use URIs as names for things. 

Use HTTP URIs, so that a client (machine or 

human reader) 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. 
18 



Items, Things, Resources 

To publish data on the Web, the items in a 

domain of interest must first be identified 

Things whose properties and relationships will be 

described in the data 

Web documents, real-world entities, abstract concepts 

Resource is used to refer to these things of 

interest, which are, in turn, identified by HTTP 

URIs 
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Naming Things with URIs 

20 

http://linkeddatabook.com/editions/1.0/
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Let’s Try http://biglynx.co.uk/people/matt-briggs  

 

RDF in human-readable 

format 

http://biglynx.co.uk/people/matt-briggs
http://biglynx.co.uk/people/matt-briggs
http://biglynx.co.uk/people/matt-briggs
http://biglynx.co.uk/people/matt-briggs


22 

  <rdf:Description rdf:about="http://biglynx.co.uk/people/matt-briggs"> 

    <foaf:topic_interest rdf:resource="http://dbpedia.org/resource/Wildlife_photography"/> 

    <foaf:name> Matt Briggs </foaf:name> 

    <foaf:isPrimaryTopicOf rdf:resource="http://biglynx.co.uk/people/matt-briggs.rdf"/> 

    <foaf:based_near rdf:resource="http://sws.geonames.org/3333125/"/> 

    <foaf:based_near rdf:resource="http://dbpedia.org/resource/Birmingham"/> 

    <rdf:type rdf:resource="http://xmlns.com/foaf/0.1/Person"/> 

    <rdf:type rdf:resource="http://biglynx.co.uk/vocab/productions#Director"/> 

    <rel:employedBy rdf:resource="http://biglynx.co.uk/people/dave-smith"/> 

    <productions:directed rdf:resource="http://biglynx.co.uk/productions/pacific-sharks"/> 

  </rdf:Description> 

 

  … 

</rdf:RDF> 

RDF in XML format 

foaf, dc, skos, productions…: vocabulary 

topic_interest, title, directed: vocabulary term 



Making URIs De-referenceable 

De-referenceable 

HTTP clients can look up the URI using the HTTP 

protocol and retrieve a description of the resource 

that is identified by the URI 

Resources can be classic HTML documents, real-world 

objects and abstract concepts 

Descriptions of resources are embodied in… 

HTML: read by humans 

RDF data: read by machines 

HTTP content negotiation 

Clients send HTTP headers with each request to 

indicate what kinds of documents they prefer 
23 



Providing Useful RDF 

Information 
RDF Data Model 

Triple: Subject, predicate, object 

Two principal types of RDF triples 

Literal triples 

RDF links 

RDF Graph 

RDF Serialization Formats 

RDF/XML 

RDFa: embed RDF triples in HTML documents 

Turtle 

N-Triples 

RDF/JSON 
24 



Including Links to Other Things 

Set RDF links pointing into other data sources 

on the Web 

Glue that connects data islands into a global, 

interconnected data space 

Enable applications to discover additional data 

sources 

Three types of RDF links 

Relationship Links 

Identity Links  

Vocabulary Links 

25 



Relationship Links 

Point at related things in other data sources 

People, places or genes 

Relationship links enable people to point to 

background information about the place they 

live, or to bibliographic data about the 

publications they have written 

26 



http://dbpedia.org/page/Chien-Ming_Wang  
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http://dbpedia.org/page/Chien-Ming_Wang
http://dbpedia.org/page/Chien-Ming_Wang
http://dbpedia.org/page/Chien-Ming_Wang
http://dbpedia.org/page/Chien-Ming_Wang


Identity Links 

Point at URI aliases used by other data 

sources to identify the same real-world object 

or abstract concept 

Enable clients to retrieve further descriptions 

about an entity from other data sources 

Identity links have an important social function 

as they enable different views of the world to 

be expressed on the Web of Data 

Multiple URIs identifying the same entity 

http://www.w3.org/2002/07/owl#sameAs  

Quality Control 
28 

http://www.w3.org/2002/07/owl
http://www.w3.org/2002/07/owl


29 



Vocabulary Links 

Point from data to the definitions of the 

vocabulary terms that are used to represent 

the data, as well as from these definitions to 

the definitions of related terms in other 

vocabularies 

Vocabulary links make data self-descriptive 

and enable Linked Data applications to 

understand and integrate data across 

vocabularies 

Mixture of distinct terms from different RDF 

vocabularies that are used by a data source 

to publish data on the Web 30 
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Sindice.com 

32 

http://sindice.com/


Sameas.org 
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http://www.sameas.org/


Linked Data SE – Falcons  
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http://ws.nju.edu.cn/falcons/objectsearch/index.jsp


Linked Data Browser -- Sig.Ma 
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http://sig.ma/


Revyu 

36 

http://revyu.com/


WEB OF DATA – RESULTS OF 

LINKED DATA 

37 



LOD Data Cloud as of 

September 2011 
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http://www4.wiwiss.fu-berlin.de/lodcloud/state/
http://www4.wiwiss.fu-berlin.de/lodcloud/state/


Topology of the Web of Data 

39 

Domain Number of 

datasets 

Triples % (Out-)Links % 

Media 25 1,841,852,061 5.82 % 50,440,705 10.01 % 

Geographic 31 6,145,532,484 19.43 % 35,812,328 7.11 % 

Government 49 13,315,009,400 42.09 % 19,343,519 3.84 % 

Publications 87 2,950,720,693 9.33 % 139,925,218 27.76 % 

Cross-

domain 

41 4,184,635,715 13.23 % 63,183,065 12.54 % 

Life sciences 41 3,036,336,004 9.60 % 191,844,090 38.06 % 

User-

generated 

content 

20 134,127,413 0.42 % 3,449,143 0.68 % 

295 31,634,213,770 503,998,829 

http://www4.wiwiss.fu-berlin.de/lodcloud/state/
http://www.ckan.net/dataset/search?q=tags:media+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:geographic+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:government+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:publications+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:crossdomain+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:lifesciences+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=tags:usergeneratedcontent+AND+groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing
http://www.ckan.net/dataset/search?q=groups:lodcloud+AND+-tags:lodcloud.unconnected+AND+-tags:lodcloud.needsfixing


Cross-Domain Data 

DBpedia 

A data set automatically extracted from publicly 

available Wikipedia dumps. 

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

http://dbpedia.org/resource/Birmingham  

Freebase, UMBEL, YAGO, and OpenCyc 
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http://en.wikipedia.org/wiki/Birmingham
http://en.wikipedia.org/wiki/Birmingham
http://dbpedia.org/resource/Birmingham
http://dbpedia.org/resource/Birmingham


Geographic Data 

Geonames 

An open-license geographical database that 

publishes Linked Data about 8 million locations 

LinkedGeoData 

A Linked Data conversion of data from 

the OpenStreetMap project 

Interlinking between Geonames, LinkedGeoData, 

and DBpedia 

Linked data versions of EuroStat, World 

Factbook, US Census data sets 
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http://linkedgeodata.org/LGDBrowser?v=c69


LinkedGeoData Browser 

42 

http://linkedgeodata.org/LGD Browser
http://linkedgeodata.org/LGD Browser
http://linkedgeodata.org/LGD Browser


Media Data 

British Broadcasting Corporation (BBC) 

http://www.bbc.co.uk/programmes 

http://www.bbc.co.uk/music 

http://bbc.openlinksw.com/  

New York Times 

http://data.nytimes.com/ 

Thomas Reuters: Calais 

http://www.opencalais.com/ 
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http://www.bbc.co.uk/programmes
http://www.bbc.co.uk/programmes
http://www.bbc.co.uk/music
http://www.bbc.co.uk/music
http://www.bbc.co.uk/music
http://bbc.openlinksw.com/
http://bbc.openlinksw.com/
http://data.nytimes.com/
http://data.nytimes.com/
http://www.opencalais.com/
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Libraries and Education 

VIAF 

http://viaf.org/ 

American LC (Subject Heading) 

http://id.loc.gov/authorities/subjects/sh85042531 

OpenLibrary 

http://openlibrary.org/ 

DBLP 

http://www.informatik.uni-trier.de/~ley/db/  

Talis Aspire 

http://www.talisaspire.com/ 
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http://viaf.org/
http://id.loc.gov/authorities/subjects/sh85042531
http://id.loc.gov/authorities/subjects/sh85042531
http://openlibrary.org/
http://openlibrary.org/
http://www.informatik.uni-trier.de/~ley/db/
http://www.informatik.uni-trier.de/~ley/db/
http://www.informatik.uni-trier.de/~ley/db/
http://www.informatik.uni-trier.de/~ley/db/
http://www.informatik.uni-trier.de/~ley/db/
http://www.talisaspire.com/


VIAF 
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http://viaf.org/


OpenLibrary  

47 

http://openlibrary.org/
http://openlibrary.org/


dblp 
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http://www.informatik.uni-trier.de/~ley/db/


data.bnf.fr 
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http://data.bnf.fr/


START THINKING YOUR 

APPLICATIONS 

50 



Publishing Linked Data 

Enrich the Web of Data 

Library catalog 

Digital archives 

「NBINet臺灣書目控制工作小組(權威建置)」  姓
名權威、VIAF 

《中文圖書分類法》、《中文主題詞表》 

《全國新書資訊月刊》的書評、讀書人語，以及各
種得獎紀錄 

… 

51 



Linked Data Life Cycles 

52 

http://www.slideshare.net/mediasemanticweb/linked-data-life-cycles
http://link.springer.com/chapter/10.1007/978-1-4614-1767-5_2


Implementation Plan 

Define your model 

URI, resources, relationships 

Select or define your metadata terms 

Terms should be defined using an RDF-based 

standard (RDF or OWL) 

Select or define any controlled vocabularies 

Each list of terms will be described in an RDF-

compatible format  (such as SKOS) 

Create links from your data (terms) to related 

data (terms) on the Web 

53 



From Library Record to LOD –  

Take a record 

Field/attribute Value 

Record ID 54321 

Title Museum archives: an introduction 

Author Wythe, Deborah 

Date 2004 

LCSH Museum archives 

Media/GMD Electronic 

Content form Text 

54 

http://www.gordondunsire.com/pubs/pres/ISBDRecord2triples2.pptx
http://www.gordondunsire.com/pubs/pres/ISBDRecord2triples2.pptx


From Library Record to LOD – 

Disaggregate to single statements 

Record Attribute Value 

54321 (has) title Museum archives: an 

introduction 

54321 (has) author Wythe, Deborah 

54321 (has) date 2004 

54321 (has) LCSH Museum archives 

54321 (has) media type Electronic 

54321 (has) content form Text 

55 



From Library Record to LOD – 

Replace record ID with URI 

URI Attribute Value 

mlx:54321 (has) title Museum archives: an 

introduction 

mlx:54321 (has) author Wythe, Deborah 

mlx:54321 (has) date 2004 

mlx:54321 (has) LCSH Museum archives 

mlx:54321 (has) media type Electronic 

mlx:54321 (has) content form Text 

“mlx” = qname (xmlns) = shorthand for “http://MyLibraryX.com/”  

56 



From Library Record to LOD –  

Replace attributes with URIs 

URI URI Value 

mlx:54321 isbd:P1014 Museum archives: an 

introduction 

mlx:54321 rdarole:author Wythe, Deborah 

mlx:54321 isbd:P1018 2004 

mlx:54321 dct:subject Museum archives 

mlx:54321 isbd:P1003 Electronic 

mlx:54321 isbd:P1001 Text 
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From Library Record to LOD –  

Replace values with URIs 

subject predicate object 

mlx:54321 isbd:P1014 “Museum archives: an 

introduction” 

mlx:54321 rdarole:author viaf:31899419/#Wythe,+De

borah 

mlx:54321 isbd:P1018 “2004” 

mlx:54321 dct:subject lcsh:/sh85088707#concept  

mlx:54321 isbd:P1003 isbdmt:T1002 

mlx:54321 isbd:P1001 isbdcf:T1009 

58 



From Library Record to LOD – 

Publish triples (linked data) 

59 



英國國家圖書館鏈結書目資料之
對映 

60 

http://102nlcjm.niu.edu.tw/wp-content/uploads/2014/pdf/%E5%A4%A7%E6%95%B8%E6%93%9A%E6%99%82%E4%BB%A3%E4%B8%8B%E7%9A%84%E5%9C%96%E8%B3%87%E6%9C%8D%E5%8B%99%E8%B6%A8%E5%8B%A2-%E5%8F%B0%E5%A4%A7%E9%99%B3%E5%85%89%E8%8F%AF%E5%89%AF%E9%A4%A8%E9%95%B7.pdf
http://102nlcjm.niu.edu.tw/wp-content/uploads/2014/pdf/%E5%A4%A7%E6%95%B8%E6%93%9A%E6%99%82%E4%BB%A3%E4%B8%8B%E7%9A%84%E5%9C%96%E8%B3%87%E6%9C%8D%E5%8B%99%E8%B6%A8%E5%8B%A2-%E5%8F%B0%E5%A4%A7%E9%99%B3%E5%85%89%E8%8F%AF%E5%89%AF%E9%A4%A8%E9%95%B7.pdf


英國國家圖書館鏈結書目資料之
對映 (Cont.) 

61 



德國國家圖書館鏈結書目資料之
對映 
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http://102nlcjm.niu.edu.tw/wp-content/uploads/2014/pdf/%E5%A4%A7%E6%95%B8%E6%93%9A%E6%99%82%E4%BB%A3%E4%B8%8B%E7%9A%84%E5%9C%96%E8%B3%87%E6%9C%8D%E5%8B%99%E8%B6%A8%E5%8B%A2-%E5%8F%B0%E5%A4%A7%E9%99%B3%E5%85%89%E8%8F%AF%E5%89%AF%E9%A4%A8%E9%95%B7.pdf
http://102nlcjm.niu.edu.tw/wp-content/uploads/2014/pdf/%E5%A4%A7%E6%95%B8%E6%93%9A%E6%99%82%E4%BB%A3%E4%B8%8B%E7%9A%84%E5%9C%96%E8%B3%87%E6%9C%8D%E5%8B%99%E8%B6%A8%E5%8B%A2-%E5%8F%B0%E5%A4%A7%E9%99%B3%E5%85%89%E8%8F%AF%E5%89%AF%E9%A4%A8%E9%95%B7.pdf


德國國家圖書館鏈結書目資料之
對映 (Cont.) 
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德國國家圖書館鏈結書目資料之
對映 (Cont.) 

64 



Reusing Existing Terms 

The Dublin Core Metadata 

Initiative (DCMI) Metadata 

Terms vocabulary 

defines general metadata 

attributes such as title, 

creator, date and subject.  

The Friend-of-a-Friend 

(FOAF) vocabulary 

defines terms for describing 

persons, their activities and 

their relations to other 

people and objects.  

The Semantically-Interlinked 

Online Communities (SIOC)  

designed for describing 

aspects of online community 

sites, such as users, posts 

and forums.  

The Description of a Project 

(DOAP) vocabulary 

defines terms for describing 

software projects, 

particularly those that are 

Open Source.  

The Music Ontology 

defines terms for describing 

various aspects related to 

music, such as artists, 

albums, tracks, 

performances and 

arrangements.  

The Programmes Ontology 

defines terms for describing 

programmes such as TV 

and radio broadcasts.  
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Reusing Existing Terms (Cont.) 

The Good Relations 

Ontology 

defines terms for describing 

products, services and other 

aspects relevant to e-

commerce applications.  

The Creative Commons (CC) 

schema 

defines terms for describing 

copyright licenses in RDF.  

The Bibliographic Ontology 

(BIBO) 

provides concepts and 

properties for describing 

citations and bibliographic 

references (i.e., quotes, 

books, articles, etc.).  

The OAI Object Reuse and 

Exchange vocabulary 

is used by various library and 

publication data sources to 

represent resource 

aggregations such as different 

editions of a document or its 

internal structure.  

The Review Vocabulary 

provides a vocabulary for 

representing reviews and 

ratings, as are often applied to 

products and services.  

The Basic Geo (WGS84) 

vocabulary 

defines terms such as lat and 

long for describing 

geographically-located things.  
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Schema.org 

67 

http://schema.org/


Open Metadata Registry 

68 

http://metadataregistry.org/


CKAN Registry 

69 

http://datahub.io/


Swoogle 

Creator: eBiquity (University of Maryland, 

Baltimore County) 

Three search modes: 

ontology searches the full text of ontology 

documents 

data searches actual instance data 

term searches only terms that have been defined 

as classes or properties 
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http://swoogle.umbc.edu/


vocab.org 

Creator: Ian Davis 

The terms at vocab.org do not serve a 

particular application. For the most part, they 

are generalized vocabularies, each covering a 

narrow area. 

The vocab.org version of FRBR is currently 

the most used vocabulary for expressing 

FRBR in linked data, in part because it was 

the first expression of FRBR in RDF, but also 

because it is a relatively simple and therefore 

easy to understand implementation. 

 

 

71 

http://vocab.org/


Subject List and Thesauri 

Non-library and 

General 

DBpedia Ontology 

Freebase Types 

New York Times 

Subjects 

Artificial Intelligence: 

OpenCyc and 

UMBEL 

OpenCyc 

UMBEL 

Library-specific 

Subject Heading 

Library of Congress 

Subject Headings 

(LCSH) 

National Agriculture 

Library (NAL) 

Thesaurus for 

Graphic Materials 

(TGM) 

72 

http://wiki.dbpedia.org/Ontology
http://wiki.dbpedia.org/Ontology
http://wiki.dbpedia.org/Ontology
http://wiki.dbpedia.org/Ontology
http://www.freebase.com/schema
http://www.freebase.com/schema
http://data.nytimes.com/
http://data.nytimes.com/
http://sw.opencyc.org/
http://umbel.org/
http://id.loc.gov/
http://id.loc.gov/
http://id.loc.gov/
http://id.loc.gov/
http://agclass.nal.usda.gov/download.shtml
http://agclass.nal.usda.gov/download.shtml
http://agclass.nal.usda.gov/download.shtml
http://id.loc.gov/
http://id.loc.gov/
http://id.loc.gov/


Subject List and Thesauri 

(Cont.) 
Library Classification 

Schemes 

Dewey Summaries 

Universal Decimal 

Classification (UDC) 

Non-library-based 

List 

Geoname 

BBC Wildlife 

Ontology 

Dublin Core Type 

Vocabulary 

Library-based Lists 

MARC Countries 

MARC Geographic 

Areas 

MARC Languages 

MARC Relators 

RDA Vocabularies 

Name Authorities 

Virtual International 

Authority File (VIAF) 

New York Times 

People and 

Organizations 
73 

http://dewey.info/
http://dewey.info/
http://www.udcc.org/udcsummary/exports.htm
http://www.udcc.org/udcsummary/exports.htm
http://www.udcc.org/udcsummary/exports.htm
http://www.geonames.org/
http://dublincore.org/documents/dcmi-type-vocabulary/
http://dublincore.org/documents/dcmi-type-vocabulary/
http://id.loc.gov/vocabulary/countries.html
http://id.loc.gov/vocabulary/countries.html
http://id.loc.gov/vocabulary/geographicAreas
http://id.loc.gov/vocabulary/geographicAreas
http://id.loc.gov/vocabulary/languages
http://id.loc.gov/vocabulary/languages
http://id.loc.gov/vocabulary/relators
http://id.loc.gov/vocabulary/relators
http://rdvocab.info/
http://viaf.org/
http://viaf.org/
http://viaf.org/
http://data.nytimes.com/
http://data.nytimes.com/
http://data.nytimes.com/


Subject List and Thesauri 

(Cont.) 
Preservation 

LC Preservation Level Role and Preservation 

Events 

Library of Congress Preservation Events 

Library of Congress Preservation Level Role 
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http://id.loc.gov/vocabulary/preservationEvents.html
http://id.loc.gov/vocabulary/preservationEvents.html
http://id.loc.gov/vocabulary/preservationLevelRole.html
http://id.loc.gov/vocabulary/preservationLevelRole.html


Patterns in a Nutshell 

75 



Consuming Linked Data 

Enrich your library catalog 

Browse catalog by classification 

FRBRization 

Union Catalog 

… 
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Browse by Classification 
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圖片來源：玄奘大學圖書館 



Browse by Classification 
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圖片來源：玄奘大學圖書館 



Google Knowledge Graph 
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http://www.google.com/insidesearch/features/search/knowledge.html


Your E-Portfolio 
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個人 

資訊 
職涯 

規劃 

目標 

個人 

能力 

專業 

認證 

專業 

發展 

任職 

紀錄 

表現 

評估 

研習 

紀錄 

反思 

回饋 
獎助學
金紀錄 



81 



Find More Linked Data 

82 

http://linkeddata.org/


Conclusion and Issues 

Linked Data is a set of best practices to 

realize Semantic Web 

Linked Data improves the access, discovery, 

and integration of Web data by using open 

standards 

Linked Data  Linked Open Data  Big Data 
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Conclusion and Issues (Cont.) 

Why is Linked Data important for libraries? 

People can more easily find library resources on 

the Web 

More creative applications based on library 

metadata 

Opportunities for cataloging efficiency and 

innovation 

Issues 

Where to find relevant datasets 

How to build links automatically 

Killer applications 

Quality 
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http://www.youtube.com/watch?v=fWfEYcnk8Z8


RESOURCE DESCRIPTION 

FRAMEWORK (RDF) 

85 
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What is RDF? 

Resource Description Framework 
RDF is a language for representing information 
about Web resources (Ah…metadata) 

RDF can be used to represent information about 
things that can be identified on the Web, even 
when they cannot be directly retrieved on the Web 

Intended for situations in which information needs 
to be processed by applications, rather than being 
only displayed to people. (Ah… Semantic Web…) 



87 

RDF Data Model 

A model for describing  

resources  

named properties  

property values 

(resource, property, value) 
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Resource 

Any object that is uniquely identifiable by an 

Uniform Resource Identifier (URI) plus 

optional anchor ids (URIrefs) 

An entire Web page 

Part of a Web page 

An object not directly accessible via the Web 

(e.g. a printed book, person, car…) 



89 

Property and Values 

A specific aspect, characteristics, attribute, or 

relation used to describe a resource 

Specific meaning 

Permitted values 

Types of resources it can describe 

Relationship with other properties 

Properties and values are identified by 

URIrefs 

WHY??? 
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Statement 

A specific resource together with a named 

property plus the value of that property for 

that resource 

Subject – Resource 

Predicate – Property 

Object – Property value 

Literal or another resource 

Description: A collection of the properties that 

refers to the same resource 



91 

Example 1 

http://www.example.org/index.html has a 

creator whose value is John Smith 

A subject http://www.example.org/index.html  

A predicate http://purl.org/dc/elements/1.1/creator  

An object http://www.example.org/staffid/85740  
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Example 2 

http://www.example.org/index.html has a 

creation-date whose value is August 16, 1999 

http://www.example.org/index.html has a 

language whose value is English 

 

Objects in RDF statements may be either URIrefs,  

or constant values (called literals) 
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Triple Notation 

Triple Notation of Example 2 
<http://www.example.org/index.html> 

<http://purl.org/dc/elements/1.1/creator> 

<http://www.example.org/staffid/85740> .  

<http://www.example.org/index.html> 

<http://www.example.org/terms/creation-date> "August 16, 1999" .  

<http://www.example.org/index.html> 

<http://purl.org/dc/elements/1.1/language> "en" . 

Shorthand Triple Notation – Giving prefix 

(Namespace) 
ex:index.html dc:creator exstaff:85740 .  

ex:index.html exterms:creation-date "August 16, 1999" .  

ex:index.html dc:language "en" .  
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Example 3 

There is a Person identified by 

http://www.w3.org/People/EM/contact#me, 

whose name is Eric Miller, whose email 

address is em@w3.org, and whose title is Dr.  
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Example 3 (Cont.) 
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Example 4 
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Why Use URIrefs? 

Unambiguous 

Using URIrefs as subjects, predicates, and 

objects in RDF statements supports the 

development and use of shared vocabularies 

on the Web, since people can discover and 

begin using vocabularies already used by 

others to describe things, reflecting a shared 

understanding of those concepts 
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Structured Property Value  

Structure property 
Name: first name, middle name, last name 

Address: street, city, state, postal code 

Structured information is represented in RDF 
by considering the aggregate thing to be 
described as a resource, and then making 
statements about that new resource 

This way of representing structured 
information in RDF can involve generating 
numerous "intermediate" URIrefs to represent 
aggregate concepts such as John's address. 

Such concepts may never need to be referred to 
directly from outside a particular graph, and hence 
may not require "universal" identifiers 
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Breaking Up John's Address 
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An XML Syntax for RDF: 

RDF/XML 
The RDF data model provides an abstract, 

conceptual framework for defining and using 

resource.  

A concrete syntax is also needed for the 

purposes of creating and exchanging this data 

model.  

XML 

Alternate syntaxes, like S-expression, are also 

possible 
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Describing a Web Page 

http://www.example.org/index.html has a creation-date whose value is August 16, 1999 

ex:index.html exterms:creation-date "August 16, 1999" .  

ex1.xml 
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Schemas and Namespaces 

Meaning in RDF is expressed through 

reference to a schema 

Defines the terms used in RDF statements 

Metadata element (like Dublin Core…) 

RDF uses the XML namespace facility for 

encoding schemas 
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Describing a Web Page (Cont.)  

ex:index.html exterms:creation-date "August 16, 1999" .  

ex:index.html dc:language "en" .  

ex:index.html dc:creator exstaff:85740 .  

ex:index.html exterms:creation-date "August 16, 1999" .  

ex:index.html dc:language "en" .  

ex3.xml ex4.xml 

ex2.xml 



104 

Basic Syntax  

Group multiple statements for the same 

resource into a Description element 

about: described resource 

about = URIref 

propertyElt: Property of a resource 

Property names must be associated with a 

schema 

By qualifying the element names with namespace prefix 

Value 

Literal in value 

resource in attribute 

 resource=id 
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Container 

Frequently, it is necessary to refer to a 

collection of resources 

A work was created by more than one person 

List the students in a course 

List the software modules in a package  

RDF containers are used to hold such lists of 

resources or literals 
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RDF Container Model (I) 

Bag 

Unordered list of resources or literals 

Multiple values and no significant order 

Sequence 

Ordered list of resources or literals 

Multiple values and with significant order 

Alternative (At least one is needed) 

Alternatives for the (single) value of a property 

choose any one of the items in the list as 

appropriate 
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RDF Container Model (II) 

An additional resource that identifies the 

specific collection 

A type property to denote the container type 

Membership properties are named simply "_1", 

"_2", "_3", etc. 

A common use of containers is as the value of 

a property 
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Container Example I 

ex11.xml 
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Container Example II 

ex12.xml 


