CHAPTER 3

Metadata Support

    There have been many efforts to extract useful information through the Web.  Especially, the search engines devised various technologies to know the exact location of the desired information, but in practice many of them show useless information. Even they only reach to less than a percentage of the whole Web.  That is because the scale of the Web is too huge, and keyword spamming is very widespread.  Though some Web directory sites categorize the information manually, it is not for the machine-oriented system.

    Metadata is “structured data about data,” which could be catalogs of libraries, author lists of books, ranking of Web pages by frequency of reference, or the relations between indexes.  Both human and machine generated information can be metadata. 

RDF

    The Resource Description Framework (RDF) is an XML format framework of W3C recommendation for a standard representation of metadata [5].  RDF has a congenital function for machine-oriented data exchanging between applications because of XML features.  XML and RDF provide semantic interoperability on the current Web domain, but XML only describes the document structure.  RDF emphasizes semantic meaning on the Web resources with extending the better capability of data model for knowledge representation.

   The basic block of RDF consists of three object types - resources, properties, and statements.  A resource is anything that can be written in the RDF expression, URI.  It can be not only a Web’s page but also an XML element.  Anything written in URI could be a resource.  A property is a specific characteristic, attribute, or relation of the resource, for example, “owner.”  Each property has a specific meaning, which can be classified by a schema related to the name of the property.  A statement is a combination of a resource, a property, and a value.  Each part of a statement is also known as the subject, the predicate, and the object.  The object can be another resource and the object can be a literal as well as a value.  Figure 4 presents an example of RDF graph for the Web page of the University.


Figure 4. An example of RDF graph

    In the figure, the oval shape node denotes a subject, the arc denotes a named property, and the rectangular shape is a node, which represents a literal.  The graph represents the following statement:

Florida State University is the owner of the resource http://www.fsu.edu/.

It also can be read as http://www.fsu.edu/ has owner Florida State University.

The statement can be described as XML format:

    <?xml version=”1.0”>

    <rdf:RDF

      xmlns:rdf=”http://www.w3.org/1999/02/22-rdf-synfax-ns#”

      xmlns:s=”http://description.org/schema/”>

      <rdf:Description about=”http://www.fsu.edu/”>

        <s:owner>Florida State University</s:owner>

      </rdf:Description>

    </rdf:RDF>

The RDF XML syntax has a root element, <RDF>, but this element is optional when the description is known as RDF in the application.  In RDF element, the namespace attributes designate the location of the declarations of the RDF elements with the prefix “rdf:,” and the location of the schema declaration associating with the prefix “s:.”  The namespace declaration can be located in a specific description element, or even in “propertyElt,” property elements, expressions.  The description element has the subject and the child elements describe the properties and the objects.  In this example, “<s:owner>” and “</s:owner>” - a pair of tags - show the property and the object is “Florida State University.”

    As in XML Schema for XML document, RDF Schema provides a vocabulary constraint facility for RDF document.  In RDF Schema, the classes of the resources are defined and the classes have the same role as in the object-oriented programming models.  The classes have hierarchical structures and they are extended with subclass refinement.  The terms such as “Class,” “subPropertyOf,” and “subClassOf” are used for the basic type system for RDF to define such classes.  By using class concepts, the reusability of metadata can be increased because sharing schemas and adding subclasses to the existing schemas will produce sufficient mechanisms in many schema specifications.

    In the viewpoint of semantic interoperability, RDF is better than XML.  RDF vocabularies are simple enough to manipulate huge number of data.  Meanwhile, XML often regards ordered elements important and has complex structure.  Those features made XML difficult to handle large amount of data.  Additional data conversion is not necessary in RDF because RDF presents domain models naturally with defining objects and relations.  Another benefit of RDF is the independence.  In XML document, the schema change may cause invalidity for the query based on current documents.  RDF presenting semantic tree is parsed with only usable set of triples and the data not to be interpreted are ignored [6].
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