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How to do inference?

The inference can be done using any ontology language for example iswc.daml which defines a language in order to use in the Semantic Web Conference area. The OntoMat annotizer itself does not do inference, it just annotates, the inference is done by the inference engines using the daml modified and annotated by the OntoMat Annotizer tool. What the OntoMat annotizer does is to set the relationships between the created instances. For example, the Researcher “Shrideep Pallickara” is affiliated to the “Indiana University”. The OntoMat-Annotizer pre-selects class instances according to the range restrictions of the chosen relation, which is defined in the ontology language. For example, the “has_affilation” of a Person must be an Organization. Therefore only these relations are offered as potential fillers to the “has_affilation” relation. 

The OntoMat Annotizer uses Jena RDF/DAML API.

Jena is an open source Java API and it consists of the following properties.
· parser 

· serializer 

· DAML+OIL layer supports subclasses, subproperties, TransitiveProperty, equivalentTo 

· persistence 

· query 
The Figure 1 shows the OntoMat Annotizer where it fits in the overall semantic web architecture. So in order to make inference and then Metadata Search and Query other tools are needed. Right now, the main tools in this framework are OntoMap, OntoEdit, OntoQuery and OntoBroker.
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Figure
: Shows a general Semantic Web Architecture
Inference about Relations and Classes

Below is a definition of class Organization. University is also defined as a class. But it is a subclass of Organization class.

<daml:Class rdf:about="http://annotation.semanticweb.org/iswc/iswc.daml#Organization">



<rdfs:subClassOf>




<daml:Restriction>





<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#address"/>





<daml:toClass rdf:resource="http://www.w3.org/2000/10/XMLSchema#string"/>




</daml:Restriction>



</rdfs:subClassOf>



<rdfs:subClassOf>




<daml:Restriction>





<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#country"/>





<daml:toClass rdf:resource="http://www.w3.org/2000/10/XMLSchema#string"/>




</daml:Restriction>



</rdfs:subClassOf>



<rdfs:subClassOf>




<daml:Restriction>





<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#has_affiliate"/>





<daml:toClass rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Person"/>




</daml:Restriction>



</rdfs:subClassOf>



<rdfs:subClassOf>




<daml:Restriction>





<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#location"/>





<daml:toClass rdf:resource="http://www.w3.org/2000/10/XMLSchema#string"/>




</daml:Restriction>



</rdfs:subClassOf>



<rdfs:subClassOf>




<daml:Restriction>





<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#name"/>





<daml:toClass rdf:resource="http://www.w3.org/2000/10/XMLSchema#string"/>




</daml:Restriction>



</rdfs:subClassOf>


</daml:Class> 

Definition of class Organization

The following is the definition of the class University which has defined as a subclass of the Organization.
<daml:Class rdf:about="http://annotation.semanticweb.org/iswc/iswc.daml#University">



<rdfs:subClassOf rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Organization"/>


</daml:Class>
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Figure2: Shows the relations between class, subclass
Here when the OntoMat Annotizer is used the relations between the classes and subclasses are assigned. In the following fragment after drag & dropping the relations are assigned and the file looks as follows:

<Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara">

        <address>

            501

        </address>

        <has_affiliation rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University"/>

        <involved_in_project rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    </Researcher>

So when the Organization Indiana University and the project Narada Broker are assigned to the Researcher Shrideep Pallickara. The has_affilation and involved_in_project relations are marked up inside the Researcher tag.

There are three classes which I used in my example when annotating community grids publications pages:

Person: Has three pre-defined Relations. 

1. has_affilation (Organization)

2. involved_in_project (Project)
3. research_topics (Topic)
Organization: Has one pre-defined Relation.
1. has_affiliate (Person)

Project: Has four pre-defined Relations.
1. funding_by (Organization)

2. is_about (Topic)

3. organizations_involved (Organization)

4. persons_involved (Person)

For example, the Project 

<daml:Class rdf:about="http://annotation.semanticweb.org/iswc/iswc.daml#Project">


<rdfs:subClassOf>



<daml:Restriction>




<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#funding_by"/>




<daml:toClass rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Organization"/>



</daml:Restriction>


</rdfs:subClassOf>


<rdfs:subClassOf>



<daml:Restriction>




<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#is_about"/>




<daml:toClass rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Topic"/>



</daml:Restriction>


</rdfs:subClassOf>


<rdfs:subClassOf>



<daml:Restriction>




<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#organizations_involved"/>




<daml:toClass rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Organization"/>



</daml:Restriction>


</rdfs:subClassOf>


<rdfs:subClassOf>



<daml:Restriction>




<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#persons_involved"/>




<daml:toClass rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#Person"/>



</daml:Restriction>


</rdfs:subClassOf>


<rdfs:subClassOf>



<daml:Restriction>




<daml:onProperty rdf:resource="http://annotation.semanticweb.org/iswc/iswc.daml#project_title"/>




<daml:toClass rdf:resource="http://www.w3.org/2000/10/XMLSchema#string"/>



</daml:Restriction>


</rdfs:subClassOf>

</daml:Class>
Here the project_title which is also shown rdfs subclass is an attribute.
Step by step Annotation

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

1. Adding Indiana University to the Organizations/University adds the following fragment.
    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University"/>

</rdf:RDF>

2. After adding the attributes:

<University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>
3. After adding the Narada Broker into the Project.

4. After adding researcher Shrideep Pallickara to the Person/Researcher

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

    <Project rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    <Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara"/>

    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>

5. After adding values to the attributes for the researcher Shrideep Pallickara.

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

    <Project rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    <Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara">

        <address>

            501 N. Morton St. Suite 224

        </address>

        <email>

            spallick@indiana.edu

        </email>

        <fax>

            812-8561311

        </fax>

        <first_Name>

            Shrideep

        </first_Name>

        <homepage>

            http://www.naradabrokering.org/

        </homepage>

        <last_Name>

            Pallickara

        </last_Name>

        <name>

            Shrideep

        </name>

        <phone>

            812-8561311

        </phone>

    </Researcher>

    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>

6. After the drag and drop operation of the Organization Indiana University to the Relation has_affilation (Organization)
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

    <Project rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    <Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara">

        <address>

            501 N. Morton St. Suite 224

        </address>

        <email>

            spallick@indiana.edu

        </email>

        <fax>

            812-8561311

        </fax>

        <first_Name>

            Shrideep

        </first_Name>

        <has_affiliation rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University"/>

        <homepage>

            http://www.naradabrokering.org/

        </homepage>

        <last_Name>

            Pallickara

        </last_Name>

        <name>

            Shrideep

        </name>

        <phone>

            812-8561311

        </phone>

    </Researcher>

    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>

7. After assigning the Project Narada Broker to the Relation involved_in_project

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

    <Project rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    <Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara">

        <address>

            501 N. Morton St. Suite 224

        </address>

        <email>

            spallick@indiana.edu

        </email>

        <fax>

            812-8561311

        </fax>

        <first_Name>

            Shrideep

        </first_Name>

        <has_affiliation rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University"/>

        <homepage>

            http://www.naradabrokering.org/

        </homepage>

        <involved_in_project rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

        <last_Name>

            Pallickara

        </last_Name>

        <name>

            Shrideep

        </name>

        <phone>

            812-8561311

        </phone>

    </Researcher>

    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>
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Figure3: Grid Pages annotation with OntoMat 
8. After saving the HTML file.

<html>

  <head>

    <!-- <rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:daml="http://www.daml.org/2001/03/daml+oil#" xmlns="http://annotation.semanticweb.org/iswc/iswc.daml#">

    <Project rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

    <Researcher rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Shrideep Pallickara">

        <address>

            501 N. Morton St. Suite 224

        </address>

        <email>

            spallick@indiana.edu

        </email>

        <fax>

            812-8561311

        </fax>

        <first_Name>

            Shrideep

        </first_Name>

        <has_affiliation rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University"/>

        <homepage>

            http://www.naradabrokering.org/

        </homepage>

        <involved_in_project rdf:resource="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Narada Broker"/>

        <last_Name>

            Pallickara

        </last_Name>

        <name>

            Shrideep

        </name>

        <phone>

            812-8561311

        </phone>

    </Researcher>

    <University rdf:about="http://grids.ucs.indiana.edu/ptliupages/publications/index.html#Indiana University">

        <address>

            Bloomington, IN

        </address>

        <country>

            USA

        </country>

        <location>

            IN

        </location>

    </University>

</rdf:RDF>

 -->
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Figure4: The view of the daml file in an editor
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