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1. Introduction

In this tutorial, we shall learn how to implement and deploy new matching algorithms into OntoBuilder using an example algorithm named 

RandomAlgorithm. The example algorithm randomly assigns efficiency values to pairs of Terms , one from the candidate ontology and one from target ontology. All matching algorithms that we would like to implement and deploy into OntoBuilder must extend the abstract class AbstractAlgorithm. In order to deploy the new matching algorithm, it should be described within the algorithms.xml algorithms descriptor, and the binaries should be save in lib folder that resides in OntoBuilder root directory. Before we go and implement the example matching algorithm of this tutorial, we shall conclude the three steps towards implementation and deployment of such algorithms to OntoBuilder.

1. Implement the new matching algorithm by extending AbstractAlgorithm 

class.

2. Put the binaries of the implementation in OntoBuilder class path, by creating a
jar file and putting it in OntoBuilder\lib\ folder.
3. Deploying the algorithm by describing it in algorithms.xml descriptor file.

The next section follows the three steps.

2. Implementing New Matching Algorithm
As was discussed in the previous section, all matching algorithms should extend the abstract class AbstractAlgorithm which resides in the package: com.modica.ontology.algorithm. The following is the algorithm class and abstract methods that should be implemented.

public abstract class AbstractAlgorithm{

  //empty constructor used by class loader

  public AbstractAlgorithm(){}

//returns the name of the matcher 

abstract public String getName();

//returns the description of the matcher

abstract public String getDescription();

//gets two ontologies and returns an object //representing the match information

abstract public MatchInformation match(Ontology targetOntology,Ontology candidateOntology);
//this method is used for any configuration

//required for the matcher

abstract public void configure(Element element);

//return a table with the matcher properties

abstract public JTable getProperties();
//This method is used to update the algorithm properties

//before algorithm execution

abstract public updateProperties(HashMap properties);
//This method is used to make a complete copy

//of the matcher class

abstract public Algorithm makeCopy();

}

The following is the implementation for the example matcher RandomAlgorithm.
import java.util.ArrayList;
import java.util.Iterator;
import java.util.List;
import java.util.Random;
import javax.swing.JTable;
import org.jdom.Element;
import schemamatchings.ontobuilder.MatchMatrix;
import com.modica.application.ApplicationUtilities;
import com.modica.application.PropertiesTableModel;
import com.modica.ontology.Ontology;
import com.modica.ontology.Term;
import com.modica.ontology.algorithm.AbstractAlgorithm;
import com.modica.ontology.algorithm.Algorithm;
import com.modica.ontology.match.MatchInformation;
import com.modica.ontology.match.Mismatch;

public class RandomAlgorithm extends AbstractAlgorithm {
    //the random seed used
    private long seed;
    //empty constructor used by class loader
    public RandomAlgorithm() {
        super();
    }
    //  returns the name of the matcher
    public String getName(){
        return "Random Algorithm";
    }
    //  returns the description of the matcher
    public String getDescription(){
        return "Randomly matches the two ontologies";
    }
//  gets two ontologies and returns an object   //representing the match information
    public MatchInformation match(Ontology targetOntology,
            Ontology candidateOntology){
        //terms
        ArrayList candTerms = new   

        ArrayList(candidateOntology.getModel().getTerms());
        ArrayList targTerms = new 
            ArrayList(targetOntology.getModel().getTerms());
        //create match matrix
        MatchMatrix matrix = new MatchMatrix(candTerms.size(), 
                                             targTerms.size(),
                                             candTerms,
                                             targTerms);
        Random rng = new Random();
        rng.setSeed(seed);
        double maxValue = Double.MIN_VALUE;
        //randomly assign efficiency values to the match
        double[][] matchMatrix = new  

              double[targTerms.size()][candTerms.size()];
        for (int i=0;i<targTerms.size();i++)
            for (int j=0;j<candTerms.size();j++){
                matchMatrix[i][j] = rng.nextDouble();
                maxValue = maxValue < matchMatrix[i][j] ? 
                     matchMatrix[i][j] : maxValue;
            }
        //normalize the matrix (values should be in [0,1]
        if (maxValue > 0){
        for (int i=0;i<targTerms.size();i++)
            for (int j=0;j<candTerms.size();j++){
                matchMatrix[i][j] = matchMatrix[i][j]/maxValue;
            }
        }

   matrix.setMatchMatrix(matchMatrix);
        //generate the MatchInformation object
        MatchInformation matchInformation =  

          createMatchInformation(candidateOntology,targetOntology,                                                              

                                 candTerms,targTerms,matrix); 
        return matchInformation;
    }
    //this method generates the MatchInformation object
    private MatchInformation 
              createMatchInformation(Ontology candidateOntology,
                                     Ontology targetOntology,
                                     ArrayList candTerms,
                                     ArrayList targTerms,
                                     MatchMatrix matrix){
        MatchInformation matchInformation = new MatchInformation();
        matchInformation.setMatrix(matrix);
        matchInformation.setTargetOntologyTermsTotal(targetOntology.getTermsCount());
matchInformation.setTargetOntology(targetOntology);
        matchInformation.setCandidateOntologyTermsTotal(candidateOntology.getTermsCount());
matchInformation.setCandidateOntology(candidateOntology);
matchInformation.setOriginalCandidateTerms(candTerms);
matchInformation.setOriginalTargetTerms(targTerms);
matchInformation.setAlgorithm(this);
Term candidateTerm, targetTerm;
//Match
for (int i = 0; i < candidateOntology.getTermsCount(); i++) {
    candidateTerm = matrix.getTermByName(((Term)candTerms.get(i)).toString(),                                               matrix.getCandidateTerms());
 for (int j = 0; j < targTerms.size(); j++) {
     targetTerm = (Term)targTerms.get(j);
     if (matrix.getMatchConfidence(candidateTerm,targetTerm) > 0)
              matchInformation.addMatch(targetTerm, candidateTerm,                   

              matrix.getMatchConfidence(candidateTerm,targetTerm));
     }
 }
 //Mismatch
 for (int i = 0; i < matrix.getTargetTerms().size(); i++) {
     Term term = (Term) matrix.getTargetTerms().get(i);
     if (!matchInformation.isMatched(term))
       matchInformation.addMismatchTargetOntology(new  

                                                 Mismatch(term));
 }
 for (int i = 0; i < matrix.getCandidateTerms().size(); i++) {
     Term term = (Term) matrix.getCandidateTerms().get(i);
     if (!matchInformation.isMatched(term))
       matchInformation.addMismatchCandidateOntology(new 
     Mismatch(term));
 }
 return matchInformation;

}
//  this method is used for any configuration
//  required for the matcher
 public void configure(Element element){
     Element parametersElement = element.getChild("parameters");
     if (parametersElement == null)return;
     List parametersList = 

                   parametersElement.getChildren("parameter");
     for (Iterator i = parametersList.iterator(); i.hasNext(); ) {
          Element parameterElement = (Element) i.next();
          String name = 
               parameterElement.getChild("name").getText();
          //set the seed value
          if (name.equals("seed")) {
            seed = Long.parseLong(parameterElement.
                                   getChild("value").getText());
            return;
          }
        }
  }
  //  return a table with the matcher properties
  public JTable getProperties(){
  String columnNames[] = {
   ApplicationUtilities.getResourceString("properties.attribute"),
   ApplicationUtilities.getResourceString("properties.value")
        };
   Object data[][] = {
                {
                  "Seed", new Long(seed)
                }
   };
   JTable properties = new JTable(new 

                     PropertiesTableModel(columnNames,data));
      return properties;
}
//This method is used to update the algorithm properties

//before algorithm execution

public updateProperties(HashMap properties){

   seed = ((Long) properties.get("Seed")).longValue();

}
  //  This method is used to make a complete copy
  //  of the matcher class
  public Algorithm makeCopy(){
      RandomAlgorithm newAlgo = new RandomAlgorithm();
      newAlgo.setSeed(this.seed);
      return newAlgo;
  }
  //sets the seed value
  public void setSeed(long seed) {
      this.seed = seed;
  }
}   
3. Setting the binaries
Our next step now is to generate a jar file for the new algorithm we implemented.

Use the following command to generate the jar:

javac RandomAlgorithm.java

jar –cf random.jar RandomAlgorithm.class

Put the jar file into OntoBuilder\lib\ folder and edit OntoBuilder.bat file by adding random.jar into the classpath.

4. Describing the new matcher.

Open the file OntoBuilder\algorithms.xml with your text editor.
Add the following description entry to the file:

  <algorithm name="Random Match">
  <class>RandomAlgorithm</class> 

  <parameters>
-<parameter>
        <name>seed</name> 

            <value>7</value> 

  
      <default>7</default> 

     </parameter>
 </parameters>
</algorithm>
5. Test the matcher deployment

Run OntoBuilder and test the deployment by running the Ontology Match Wizard.
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Figure 1: Matching Algorithm Selection
