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The purpose of this paper is to provide a brief description of the Resource Description Framework (RDF) and how it may be applied.  Also attached are abstracts from the sources used in this paper.

Overview


The RDF was developed by the World-Wide Web Consortium (W3C) to provide a standard for defining the architecture necessary for supporting web metadata.  RDF is an application of XML that imposes needed structural constraints to provide unambiguous methods of expressing semantics for the consistent encoding, exchange, and machine processing of metadata.  The Resource Description Framework also provides means for publishing both a human-readable and a machine-processable vocabularies designed to encourage the exchange, use and extension of metadata semantics among different information communities.

Background


Metadata, or structured data about data, improves discovery of and access to the World Wide Web’s globally distributed information.  The effective use of metadata among applications, however, requires common conventions about semantics, syntax, and structure.  The Resource Description Framework is an infrastructure that enables the exchange of structured metadata.  

History


The history of metadata began in 1995 with PICS, the Platform for Internet Content Selection.  PICS is a mechanism for communicating ratings of web pages from a server to clients.  Instead of being a fixed set of criteria, PICS introduced a general mechanism for creating rating systems.  This development of PICS was motivated by the anticipation of restrictions on Internet content.  As a result of meetings about addressing the more general problem of Internet resource description based on the PICS architecture, a new working group was formed.  This was called the PICS-NG, or PICS Next Generation, working group.  This, in turn, led to the development of RDF.  RDF is the result of a number of metadata communities bringing together their needs to provide a robust and flexible architecture for supporting metadata on the web.

Data Model


The Resource Description Framework defines a model for describing resources.  The RDF defines a resource as any object that is uniquely identifiable by a Uniform Resource Identifier (URI).  The properties associated with resources are identified by property-types, and property-types have corresponding values.  These property-types express the relationships of values associated with resources.  A collection of these properties that refer to the same resource is called a description.  In order to be machine-readable, the description must be unambiguous.  RDF attempts to provide an unambiguous method of expressing semantics in a machine-readable encoding.  This is done using the defined syntax in XML.

Syntax


The Resource Description Framework defines a very simple, yet powerful model for describing resources.  RDF imposes formal structure on XML to support the consistent representation of semantics.  Since RDF extends the XML model and syntax to be specific for describing resources, it utilizes the Namespace facility and additional functionality from the language.  The following is an example of the RDF syntax that describes a report.

<? xml version="1.0" ?>

<RDF xmlns = "http://w3.org/TR/1999/PR-rdf-syntax-19990105#"
     xmlns:DC = "http://purl.org/DC#" >

  <Description about = "http://dstc.com.au/report.html" >

    <DC:Title> The Future of Metadata </DC:Title>

    <DC:Creator> Jacky Crystal </DC:Creator>

    <DC:Date> 1998-01-01 </DC:Date>

    <DC:Subject> Metadata, RDF, Dublin Core </DC:Subject>

  </Description>

</RDF>

RDF may be used to describe complex values.  The following is an example of a complex value.

...

<DC:Creator parseType="Resource">

    <vCard:FN> Dr Jacky J Crystal </vCard:FN>

    <vCard:TITLE> Director </vCard:TITLE>

    <vCard:EMAIL> jacky@dstc.com.au </vCard:EMAIL>

    <vCard:ROLE> Researcher </vCard:ROLE>

</DC:Creator>

...

RDF also provides various ways to group properties tohether.  RDF can express collections of the same properties with structures such as Bags, Sequences, and Alternatives.  A Bag is simply a collection of multiple values for the same property.  An RDF Sequence is a collection of multiple values for a property where the order of the values is important.  An Alternative is used when there is a choice of values available for a property, with each value being valid but dependent on some other factor.  The following are examples of each of these structures.

Bag

...

<DC:Creator>

  <Bag>

    <li> Maddie Azzurii </li>

    <li> Corky Brown </li>

    <li> Jacky Crystal </li>

  </Bag>

</DC:Creator>

...

Sequence

...

<DC:Creator>

  <Seq>

    <li> Maddie Azzurii </li>

    <li> Corky Brown </li>

    <li> Jacky Crystal </li>

  </Seq>

</DC:Creator>

...

Alternative

...

<vCard:ROLE>

  <Alt>

    <li xml:lang="en"> Programmer </li>

    <li xml:lang="fr"> Programmeur </li>

    <li xml:lang="it"> Programmatore </li>

  </Alt>

</vCard:ROLE>

...

The RDF also includes support for schemas.  The RDF schema is based on the same model as the RDF syntax specification.  The following is an example of a RDF schema.

<? xml version="1.0" ?>

<RDF  xmlns = "http://w3.org/TR/PR-rdf-syntax#"
      xmlns:RDFS = "http://w3.org/TR/WD-rdf-schema#" >

  <Description ID = "Title" >

    <type resource = "http://w3.org/TR/PR-rdf-syntax#Property" />

    <RDFS:label> Title  </RDFS:label>

    <RDFS:comment> The name given to the resource, usually by the

                   Creator or Publisher </RDFS:comment>

  </Description>

  <Description ID = "Creator" >

    <type resource = "http://w3.org/TR/PR-rdf-syntax#Property" />

    <RDFS:label> Author or Creator  </RDFS:label>

    <RDFS:comment> The person or organisation primarily responsible for

                   the intellectual content of the resource </RDFS:comment>

  </Description>

</RDF>

Conclusion


RDF is an application of XML that imposes needed structural constraints to provide unambiguous methods of expressing semantics.  The consistent use of metadata and application of metadata schemas means that semantics will be preserved across different resource sharing platforms, significantly improving the ability to use advanced web applications.

Resources

Iannella, Renato (1998). An Idiot’s Guide to the Resource Description Framework.  The New Review of Information Networking, Vol 4.

Miller, Eric (1998). An Introduction to the Resource Description Framework. D-Lib Magazine.

Waterson, Chris (1998). RDF: In Fifty Words or Less.  www.mozilla.org.

RDF: In Fifty Words or Less

This paper written by Chris Waterson for www.mozilla.org, gives a brief introduction into the Resource Description Framework.  The paper focuses on two main points.  The first point is that RDF is a graph-based model for describing Internet resources, such as web pages and email, and how these resources relate to one another.  The paper then goes on to illustrate this by an example using bookmarks.  The second point summarized by this paper is that RDF is a serialization syntax.  This is a syntax that allows the graph-like model to be communicated between “agents”.  Basically saying that parts of the RDF data model can be communicated across network boundaries, and the contents of the graph can dynamically change as information arrives from a remote service.  This is also illustrated using the bookmark example.  The bookmark example is extended to use a bookmark to a link to automatically display email messages.  In this case, the link is dynamic and uses RDF to share this information across the Internet.

An Idiot’s Guide to the Resource Description Framework


This paper was written by Renato Iannella, from the University of Queensland, to be published in The New Review of Information Networking.  In this paper, the Resource Description Framework is described as the foundation for metadata interoperability across different resource description communities.  Iannella believes that one of the major obstacles facing the resource description community is the multiplicity of incompatible standards for metadata syntax and schema definition languages.  This ambiguity has lead to the lack of, and low deployment of, cross-discipline applications and services for the resource description communities.  The Resource Description Framework provides a solution to these problems via a syntax and schema specification from the World-Wide Web Consortium.  This paper goes on to describe these specifications in detail using XML examples to do so.  Complex values, complex properties, multiple schemas, bags, sequences, and alternatives are some of the additional topics briefly described in this overview of the RDF.

An Introduction to the Resource Description Framework


This paper was written by Eric Miller for D-Lib Magazine.  This paper gives an overview of the history and background of the Resource Description Framework.  The history of metadata began in 1995 with PICS, the Platform for Internet Content Selection.  PICS was a mechanism for communicating ratings of web pages from a server to clients.  PICS introduced a general mechanism for creating rating systems.  As a result of this work, W3C organized the Resource Description Framework working group.  RDF is the result of a number of metadata communities bringing together their needs to provide a robust and flexible architecture for supporting metadata on the web.  The paper then goes on to describe the RDF data model and syntax.  A syntax representing this model is required to store instances of this model into machine-readable files and to communicate these instances among applications.  RDF uses XML to support this consistent representation of semantics.  RDF schemas are also discussed briefly to illustrate how RDF declares vocabularies.

