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Abstract

The Resource Space Model organizes and locates
resources. Manual creation of resource space relies on
domain knowledge and is easily influenced by
individual factors. An algorithm is proposed to
automatically create resource space from Web
Ontology Language description.

1. Introduction

The Resource Space Model (RSM) is a new
semantic data model for manage resources in the
Knowledge Grid [14, 15, 17, 18]. It effectively
manages resources by normalized classification
semantics [9],[11]. A resource space is an n-
dimensional space where every point uniquely
determines a set of related resources. Normal forms are
proposed to ensure a good resource space design [13].

The design of resource space is based on domain
knowledge, application requirement and knowledge of
RSM [10]. To relief such reliance is an important
issue of the RSM methodology.

Ontology is domain knowledge for representing and
sharing [4], [8]. This paper proposes an approach to
automatically transform ontology into resource space
so as to enhance the efficiency of RSM design.

The transformation between Web Ontology
Language OWL (www.w3.0rg/2004/OWL) and other
data models are investigated [16]. Relevant works
include the method for converting the existing thesauri
and related resources from native format to RDF(S) or
OWL [1], the converting from UML to OWL ontology
[2], the transformation between OWL service and the
UML [3], a method reflecting the taxonomic
relationship of products and service categorization
standards (PSCS) in an OWL Lite ontology [5], the
bidirectional mapping between Attempto Controlled
English (ACE) and OWL [6] and converting from
OWL DLP statements to logic programs [7].

2. Algorithm Description

The process of creating resource space from OWL
file includes the following steps.
(1) Transform individuals in OWL file into resources
in RSM. The input parameters include the OWL file
and a set of ancestor classes.
(2) Form inheritance axis from the inheritance
hierarchy of the input ancestor classes.
(3) Form property axes from properties owned by the
ancestor classes.
(4) Combine the axes into a space and insert resources
into the correct position according to their classes and
property values.

3. Algorithm

void ConvertOWLtoRS (File fileName, ClassSet
resClass)
{/*Convert a resource space from fileName*/

Tree T; /*initialize a tree*/

Graph G; /*initialize a graph*/

ResourceSpace RS; /*initialize a resource space*/

Load file fileName;

[*make the inheritance axis*/

Make the subclasses and instance of every element
in resClass into G based on inheritance relationship;
/*elements as nodes, inheritance relations as edges*/

GraphToTree (G, T);

Output (T, RS.inheritanceAxis);

[*make the property axes*/
Get all properties of every element in resClass;
For every property P {/*make property axes*/
If ( P.type == datatype ) {/*datatype property*/
Get P.range;
Make P.range into P.Axis;
Output (P.Axis, RS.datatypeAxis);
}
Else if ( P.type == object ) {/*object property*/
Get P.range;
Make P.range and its ancestor class into P.G;
GraphToTree (P.G, P.T);


http://www.w3.org/2004/OWL
http://logic.aifb.uni-karlsruhe.de/download/eswc05_dlpconvert.pdf
http://logic.aifb.uni-karlsruhe.de/download/eswc05_dlpconvert.pdf

Output (P.T, RS.objectAxis);

¥
}

For every resource {
Output ( resource, RS ); /*output the resources*/

}

}

In the algorithm, the function GraphToTree()
makes a directed graph into a tree or trees. The
construct of inheritance axis and object axes uses this
function. The tree like structure can be treated as the
coordinates on an axis. The function Output() output
the elements into the resource space. It is related to the
data structure of storage of the resource space.

4. Conclusion

This paper proposes an algorithm to automatically
generate resource space from Ontology. The OWL-
based resource space reflects the classification
semantics and can satisfy INF, 2NF and 3NF under
some conditions [16]. This mechanism will facilitate
the application of RSM in different domains [20-24].
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