






1. Using the Top K Framework From Command Line
· Download OntoBuilder from the Web Site: http://ie.technion.ac.il/OntoBuilder
and install it.
· Use this command line syntax in order to run the Top K framework:
Java –classpath OntoBuilder.jar schemamatchings.wrapper.TopK –co <Candidate Ontology XML file path> -to <Target Ontology XML file path> -out <match output

filename (will be saved as XML file) –alg <OntoBuilder match algorithm index>

where:

OntoBuilder match algorithm index := 0    (Term Match) |

1 (Value Match) |

2 (Term and Value Match) |

3 (Combined Match) |

4 (Precedence Match) |

5 (Graph Macth)

· After you run this command , the first best matching will be created in file: 
      <match output filename> 
[image: image1.wmf] 1.xml

· You will be asked to continue to the next best matching or stop the Top K process 
      (by selecting option “n” or “N”)

· If you wish to continue (type “y” or “Y”) , the next best matching will be created

     in file: <match output filename>
[image: image2.wmf]<k+1>.xml
· You can open the match output XML file using “topKmatch.dtd” 
2. Using the Top K Framework Graphic Tool
· You can use the Top K Framework Graphic Tool in order to view and save
best mappings of selected candidate and target ontology xml files.

[image: image3.png]T 2 e i G it Tl iz

=

Neptune_Eilatxml

1 il Us

Term Match

Match Information

BT ¢ best mapping

[text: Fax: fam

Jtext: Email address: ¢Required) ¢
Jtext: Number of adults Children
Jtext: Number of adults
Jtext: Number of adults Children
Jtextarea: Add your comments her.
setect: Please specify your arrival
ftext: LD P

ildren

sport Number: d_p.
setect: Please specify your arrival

[text: Card Number: cardnumber

CRequired (.
text: Number of adults: Children:
text: Number of adults: Children:
text: Number of adults: Children:
textarea: Add your comments her.
select: Please specify your departu.
text: Nationality: L.D PassportNu.
select: Please specify your arrival
text: Credit Card: Card Number:





Figure 1: Top K Framework Graphic Tool Interface

· Please follow these steps in order to get best mappings:
1 Pick a candidate ontology XML file from your file system, or from one of the previous selected files.

2 Pick a target ontology XML file from your file system, or from one of the previous selected files.

3 Select a matching algorithm to use for match (This is an OntoBuilder Match Algorithm).

4 (optional) define the threshold for the match. 
· The threshold is a real number in interval [0,1]

· Once defining a threshold , the “Match Information” table will

show only those matches who whose match confidence is equal of

bigger than the threshold.

5  Press on  [image: image4.png]


 button , the first best mapping (1:1) will be created and 

    shown in the table.

6 You may click with your mouse on a row of the table to see the matched 

terms information.

7  Press on [image: image5.png]


 button to get next best mapping.

8  Press on [image: image6.png]


 button to view the previous best mapping.

· Pressing on [image: image7.png]


 button will return you the first best mapping view.

9 Press on  [image: image8.png]


  to save the current displayed best mapping into an XML.
· The best mapping xml file will be named under this format:

     <candidate ontology filename>||<target ontology filename>||<best map index>||.xml
10 Press on  [image: image9.png]


  to print the current best mapping. (not implemented yet)
3. Using the Exact Mapping Creation Tool
· You can use the Exact Mapping Creation Tool in order to create exact mapping 

XML files that can be later used by the framework to evaluated best mappings.

Currently, only 1:1 mappings are supported by the tool.
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Figure 2 Exact Mapping Creation Tool GUI

· Please follow these steps in order to create the exact mapping:
1 Pick a candidate ontology XML file from your file system, or from one of the previous selected files.

2 Pick a target ontology XML file from your file system, or from one of the previous selected files.

3 Press on  [image: image11.png]


 button , the candidate and target terms will be displayed in 

the table.

4 Mark in the table what are the exact pairs (third column).

5   Press on  [image: image12.png]


  to save the exact mapping. If the mapping is not 1:1,

     you will get notified to change your selections.

4 Integrating Top K Framework in your code

· You may use the Top K framework for general 1:1 matching from
your code , please follow these steps:

· Download the OntoBuilder.jar file from OntoBuilder site.
· In your code add import statements as follows:
Import schemamatchings.util.*;

import schemamatchings.meta.algorithms.TKMInitializationException;

import schemamatchings.meta.algorithms.TKMRunningException;

· In your code write these lines:
String[] candidateSchemata = {……};

String[] targetSchemata = {……};

double[][] weightsMatrix = {…….};

……
public static final int max_k_parameter = 5;//you may want to define how many 

                                                                    //best matching you seek

public static final String BEST_MATCH_FILENAME = “matchOut”;

try{

  SchemaMatchingAlgorithmsRunner smar =

  new SchemaMatchingAlgorithmsRunner(candidateSchemata, targetSchemata, weightsMatrix);

  SchemaTranslator st  = null;//this object will be used for the schemata translations
  for (int k = 0; k < max_k_parameter; k++){

      st = smar. getNextBestMatching(); 

      st.saveMatchToXML(k,”cand. Schemata name”,”target. Schemata name”, 

                                        BEST_MATCH_FILENAME);
  }

  smar. nullify(); //cleans resources
 ……
}catch(IOException ioe){
    //this may be thrown when you chose to save a match to XML file

    System.out.println(“IO Error:”+ioe.getMessage());

    ……
}catch(IllegalArgumentException iae){
    //this may be thrown when you gave the smar wrong arguments 

    System.out.println(“IllegalArgumentException:”+iae.getMessage());

    ……
}cacth(TKMInitializationException tkmie){

   System.out.println(“TKM Failed to Initialize”+ tkmie. getMessage());

}catch(TKMRunningException tkme){

   System.out.println(“TKM Running error”+ tkme. getMessage());

}

……

· You may use the SchemaTranslator to translate attributes from candidate schemata to
target schemata and vise versa.

For instance suppose you want to translate candidate schemata attribute: “candAttribute1”, you should write the following code line in order to get its translation in the target schemata:

String translation  = st.translateAttribute(“candAttribute1”);

You may also get the translation match weight:

double translationWeight = st. getTranslationWeight(“candAttribute1”);

You may also get the total weight of all the matched attributes:

double totalMatchWeight = st. getTotalMatchWeight();

You may get all the matched attribute pairs:

MatchedAttributePair[] matchedPairs = getMatchedPairs() ;

You may also print the translation into standard output :

st.printTranslations(); 
· You may use again the same smar object to run the Top K search on new
schema by:

try{
    smar.reset(candidateSchemata, targetSchemata, weightsMatrix);
}catch(TKMInitializationException ie){….}

· You may get a specific k-th best matching:
SchemaTranslator st = smar. getKthBestMatching(k);//k is an integer number
· If you only need the first two best matching , you are advised to use these lines
which support the first two best matching calculation in O(V^3):

……

st = smar. getBestMatching();// supposing you need the first best matching
st = smar. getSecondBestMatching(true);//true – flags the runner to use a better algorithm
                                                                 //for the second best matching

……  
//but you can also keep searching for the next bests matches as you want

//this will cause the Top K framework to continue with Top K algorithm

st = smar.getNextBestMatching();//will return the third best matching
……
5. Integrating the Top K framework with OntoBuilder
· NEW: In order to integrate OntoBuilder with the Top K , you have to put
            the algorithms.xml file in the root directory of your project.

            You may use this file as a tuner for OntoBuilder build in algorithms.
· The Top K framework can be easily integrated with OntoBuilder for full schema 
     matching process through your code:

· You will have to add these import statements to your code:
import com.modica.ontology.*;
import com.modica.ontology.match.*;
import schemamatchings.ontobuilder. *;

import schemamatchings.topk..wrapper.*;

import schemamatchings.util.*;

· Suppose you want to match two ready Ontologies extracted from OntoBuilder:

· Write these code lines in order to get the best matching:

OntoBuilderWrapper obw = new OntoBuilderWrapper();

try{

    Ontology candidateOntology = obw. readOntologyXMLFile(“candOntology.xml”);

    Ontology targetOntology  = obw. readOntologyXMLFile(“targetOntology.xml”);

    //supposing you want to use the Term Match Algorithm

    MatchInformation match = obw. matchOntologies(candidateOntology,

                                                        targetOntology, MatchingAlgorithms.TERM);

    //now create a wrapper Object for schema matching

    SchemaMatchingsWrapper smw = new SchemaMatchingsWrapper(match);

    //from now you can start using the Top K framework from the wrapper object

    SchemaTranslator st = null;

    for (int i = 1;i< max_k_parameter;i++){

         st = smw.getNextBestMatching();

         //suppose you want to save the match into xml file named “match<i>”

         //use this version of SchemaTranslator.saveMatchToXML

         st.saveMatchToXML(i,”candSchemataName”,”targetSchemataName”,  

                                           “match”+i);
    }
   catch(IOException ioe){ 

       //if any IO error occurs

   }
   catch(SchemaMatchingsException sme){

       //if any exception occuered in smw

   }

   catch(Exception e){

       //for any other exceptions

   }
·    Suppose now we want to get translations for the candidate ontology terms :
                 ArrayList terms = match.getOriginalCandidateTerms();
                 Iterator termsIterator = terms.iterator();

                 While (termsIterator.hasNext()){

                     Term candTerm = (Term) termsIterator.next();

                     //use the SchemaTranslator to translate the candidate term

                     Term matchedTargetTerm = st. translateTerm(candTerm ,smw);
                 }

· The OntoBuilder wrapper object also offers the following options:
· Generating an Ontology Object from a given web form URL:
//this will generate an Ontology Object from a given form URL

//the ontology will be normalized and will be saved in a XML file

Ontology ontology = obw. generateOntology(“formURL”,true,”outputFilepath”);
· Matching two given web forms:
//match two web forms by supplying there URLs

MatchInformation match = obw. matchOntologies(new URL(candidateURL), new (URL  

                                           targetURL),MatchingAlgorithms.TERM);

· The SchemaMatchings Wrapper also offers the same Top K matching facilities:
//getting a K-th best matching

SchemaTranslator st = smw.getKthBestMatching(k);

//getting the first best matching

SchemaTranslator st = smw.getBestMatching();

//getting the second best matching

SchemaTranslator st = smw.getSecondBestMatching();

//resetting the Top K framework for new match

//supposing you got a new MatchInformation Object

smw.reset(newMatch);
6. Schema Mappings Utilities
· The Top K Framework includes utility class named “SchemaMatchingsUtilities”
,which offers this facilities:

· Differentiating two given best mappings (encapsulated within the SchemaTranslator Objects).
· Saving the best mappings differentiation into XML file.
· Printing the differentiation of best mapping into standard output.
· Creation of threshold based best mapping.
· Returning all possible translation for a given attribute under a mapping.

· Reading XML best mapping file and recovering the SchemaTranslator Object out of it.

· Calculating best mapping precision against the exact mapping.

7.   Appendix: 

· If you have any more questions regarding the use of Top K framework 

you can send e-mail to : ontobuilder@ie.technion.ac.il
with subject: “Top K – help”.

· Reference: A. Anaby Tavor, A. Gal and A. Moss. Efficient algorithms for top-k matchings. Submitted for publication. Available upon request from avigal@ie.technion.ac.il , 2003.
· The framework was implemented by: H. Roitman , INS B.sc student in IE Faculty , Technion , as part of his annual project in Information Systems Eng  2003.
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