Implementation of Java client application 

The Java code shown below is an example of the Java client application based upon the Sub-Mediator Elite that uses three Blast Web Services as component services to implement service diversity strategy by using the N-version programming fault tolerance execution mode. We use comments in the code to explain how to implement a Java client application with the APIs provided by the Sub-Mediator Elite.

/*

 * TestCases.java

 *

 * Created on 21 February 2007, 17:43

 *

*/

package com.mediator.test;

/* The Java application needs to import the necessary classes. Med_Elite_SOAPPort is the interface of the Sub-Mediator Elite. SOAP_Proc and XML_Proc provide      optional methods for processing SOAP messages and XML files. * /

import com.mediator.mediator_Elite.Med_Elite_SOAPPort;

import com.mediator.mediator_Elite.SOAP_Proc;

import com.mediator.mediator_Elite.XML_Proc;

import java.io.FileOutputStream;

import java.io.PrintStream;

import java.util.Date;

import java.util.Vector;

import javax.xml.namespace.QName;

import javax.xml.soap.SOAPMessage;

import org.omg.CORBA.DATA_CONVERSION;

import org.w3c.dom.Document;

/**

 * @Yuhui Chen

 */

public class TestCases {

    /* Creates the instance of the classes implemented in Sub-Mediator Elite. */

    private Med_Elite_SOAPPort mesp;

    private SOAP_Proc soapProc = new SOAP_Proc();

    private XML_Proc xmlp = new XML_Proc();

   /* Vector results is created for accepting the processing results returned from Sub-Mediator Elite.*/

    private Vector results;

    public TestCases() {

    }

    /* The main method that implements the business logic */  

    public static void main(String[ args) {

       /* Creates a new instance of TestCases */

        TestCases tcs = new TestCases(); 

       /* Creates an instance of Log_Proc for logging the execution of the business procedures */

        Log_Proc logproc = new Log_Proc();    

        /* Initiates the logging buffer */

        logproc.init();   

       /* Executes the business process */

        tcs.execute(logproc);            

      /* Prints the execution results returned from the Sub-Mediator Elite */

        tcs.printResult();

    }

      /* Assembling invocation to the Sub-Mediator Elite */

      private long execute(Log_Proc logproc){      

       /* logs start time */ 

       long t1 = System.currentTimeMillis();

        mesp = null;

       /* Initiates the interface of the Sub-Mediator Elite */

        mesp = new Med_Elite_SOAPPort();   

       /* Initiates the vector accepting the execution results*/

        results = new Vector();       

       /* Assembling invocations to the candidate Web Services */

        ws1();

        ws2();

        ws3();    

        /* Imports the global execution policy*/

        Document globalPolicy = null;

        try {

            globalPolicy = xmlp.readFileCreateDocument("E:\\Projects\\Mediator\\doc\\Current\\globalPolicy.xml");

        } catch (Exception ex) {

            ex.printStackTrace();

        }

        /* Sets the global execution policy*/

        mesp.setGlobalPolicy(globalPolicy);

        Date startTime = new Date();

        /* Invokes the Sub-Mediator to execute the dynamic service composition */

        results = mesp.execute();

        /* Calculates the response time externally in the client application*/

       long t2 = System.currentTimeMillis();

        long responseTime = t2-t1;

       /* Logs the relevant results */

        logproc.append((Document)results.lastElement(), startTime, String.valueOf(responseTime));

        logproc.writeLog("E:\\Projects\\Mediator\\doc\\output\\log.xml");

        System.out.println("***********************");

        System.out.println("* Response Time (ms) : " + responseTime);

        System.out.println("***********************");

        return responseTime;

    }

     /* Assembling the invocation to a candidate Web Service */

    private void ws1(){

        /* The Japanese DDBJ Blast Web Service */

        QName serviceQName = new QName("http://xml.nig.ac.jp:80/xddbj/Blast", "Blast");

        QName portQName = new QName("http://tempuri.org/Blast", "Blast");

        /* String smRequest is the invocation SOAP message to DDBJ  */

        String smRequest = "<soapenv:Envelope xmlns:soapenv=\"http://schemas.xmlsoap.org/soap/envelope/\"><soapenv:Body><searchSimple xmlns=\"http://xml.nig.ac.jp:80/xddbj/Blast\"><program>blastn</program><database>ddbjhum</database><arg2>ccccacatca ccactttgga taacgccaaa tacaccttca acgggctagg atacttcctg ctggttcagg cccaggacag aaattcttcc ttcctgctgg agggccgcac tgcccagact gattctgcca atgccacgaa cttcattgcc tttgcggccc aatacaacac cagcagcctg   aagtctccca tcacagttca gtggtttctt gagcccaatg acacaatccg agttgtacac       aataaccaaa cggtggcctt taacaccagc gacactgaag acttgcccgt attcaatgcc       actggtgtcc tactgatcca aaatggctcc caagtctcag ccaactttga tgggacagtg       accatctctg tgattgctct ctccaacatc cttcacgcct cctccagcct gtcagaggag       taccgcaacc acacaaaggg ccttctggga gtctggaatg acaatccaga agatgacttc       agaatgccca atggctccac catcccctcc aacacgtccg aggagactct tttccactat       ggaatgacat cggaaactaa cgggataggc ctccttgggg tgaggacaga ccctctgcct       tctgagttta ctcccatctt cttgtcccaa ctgtggaaca agagcggcgc cggtgaagac       ttgatctctg ggtgcaacga ggacgcacag tgcaagtttg acatcctggc cacaggaaac       agagacatcg gacaaagcac caactcaatc cttagaacat tccggcacgt gaatggcacg       ctcaaccagt acccaccccc tatccactac agcagcaaga ttcaagccta caaggggcga       gaacagtggc cattgagatc accagcaact ctaaggatgt cgtattcagc ctctccaaca       agtgcagtgg cctttgagct ctttgaaaac gggagtttgc acgtggacac caacatcccc       agaagaacgt acctggagat tctagcaagg gatgtcaaga ctaacttgtc atcggtactc      cagcctgaga cggtggcttg cttctgtagt aaggaggaac agtgtttgta caacgagacc      agcaaagagg gcaactcttc cactgaggtg accagctgca agtgcgatgg gaactccttc     ggccgcttgt gtgaacactc taaggacctc tgcactgagc catgcttccc taatgtggac      tgcattcctg ggaagggctg tcaggcctgc cctccaaaca tgactggaga tgggcgtcat      tgtgtagctg tggagatctc tgaattctgc cagaaccatt cctgtcctgt gaattactgc      tataaccatg gccattgcga catctctggg cctccagact gccagcccac ttgcacctgc      gcccctgcct tcactggtaa ccgctgcttc ctggccggga acaatttcac tcccatcatc      tataaagagc ttcccttgag gaccatcacg ctctctctca gggaggacga aaacgcctct      aacgctgacg tcaatgcctc ggtggcaaac gtactagaga acttggacat gcgggctttt      ctctccaaca gcttagtgga gctgatacga acctctcccg gagcaccagt ccttggcaag      cccattcatc actggaaggt cgtctcccac ttcaagtacc gtcccagggg acccctcatc      cactatctga acaaccaact gataagcgcc gtgatggagg ccttcctcct ccaggctcgg      caggagaggc ggaagaggag tggagaagcc aggaagaacg tccgcttctt ccccatctcg      agggcagacg tccaggacgg gatggccctg aacctaagta tgctggacga gtacttcacg      tgcgatggct acaaaggcta ccacttggtc tacagccccc aggatggcgt cacctgtgtg      tccccatgta gtgagggcta ctgtcacaat ggaggccaat gcaagcacct gccagatggg      ccccagtgca cgtgcgcaac cttcagcatc tacacatcct ggggcgaacg ctgtgagcat      ctaagcgtga aacttggggc attcttcggg atcctctttg gagccctggg tgccctcttg     ctactggcca tcttagcatg tgtggtcttt cacttctgcg gctgctccat gaacaagttc tcctaccctc tggactcaga actgtga</arg2></searchSimple></soapenv:Body></soapenv:Envelope>";


/* String xmlPolicy contains the individual execution service policy */

String xmlPolicy= "<wsp:Policy xmlns:wsp=\"http://schemas.xmlsoap.org/ws/2004/09/policy\" xmlns:wsmip=\"http://schemas.wsmediator.org/indevidualPolicy/policy\"><wsp:ExactlyOne><wsp:All><!-- Binging method --><bindingMethod>SOAP11HTTP</bindingMethod><!-- Invocation mode: RPC | Sync | Async --><invocationMode>Sync</invocationMode><!-- time out parameter --><timeout>20000</timeout><!-- auto-set time out parameter: average | max  --><autotimeout>average</autotimeout> <!-- How many time to retry after failure--><retryAfterFailure>3</retryAfterFailure><!-- Interval between retries --><retryInterval>30</retryInterval><!-- apply multi-routing, and number of routes --><multirouting>0</multirouting><!-- start to monitor this Web Service locally? no | locally | remotely--><monitorThisWS>no</monitorThisWS><!-- find identical Web Services? how many?--><searchIdenticalWS>2</searchIdenticalWS></wsp:All></wsp:ExactlyOne></wsp:Policy>";

           /* The endpoint address of DDBJ */

           String endpointAddress = "http://xml.nig.ac.jp:80/xddbj/Blast";

/* Binding the invocation message to DDBJ in the invocation SOAP message sending to the Sub-Mediator Elite */

           SOAPMessage message = soapProc.bindingSOAP(smRequest);

/* Binding relevant information for invoking the Sub-Mediator Elite*/


mesp.insertWS(endpointAddress, serviceQName, portQName, message, xmlPolicy);

    }
/* Assembling the invocation to another candidate Web Service */
    private void ws2(){

        String smRequest = "<soapenv:Envelope xmlns:soapenv=\"http://schemas.xmlsoap.org/soap/envelope/\"><soapenv:Body><getFFEntry xmlns=\"http://www.themindelectric.com/wsdl/DDBJ/\"><accession>AB000050</accession></getFFEntry></soapenv:Body></soapenv:Envelope>";

        QName serviceQName = new QName("http://xml.nig.ac.jp/xddbj/DDBJ", "DDBJ");

        QName portQName = new QName("http://xml.nig.ac.jp/xddbj/DDBJ", "DDBJ");

        String xmlPolicy= "<wsp:Policy xmlns:wsp=\"http://schemas.xmlsoap.org/ws/2004/09/policy\" xmlns:wsmip=\"http://schemas.wsmediator.org/indevidualPolicy/policy\"><wsp:ExactlyOne><wsp:All><!-- Binging method --><bindingMethod>SOAP11HTTP</bindingMethod><!-- Invocation mode: RPC | Sync | Async --><invocationMode>Sync</invocationMode><!-- time out parameter --><timeout>30000</timeout><!-- auto-set time out parameter: average | max  --><autotimeout>average</autotimeout> <!-- How many time to retry after failure--><retryAfterFailure>3</retryAfterFailure><!-- Interval between retries --><retryInterval>30</retryInterval><!-- apply multi-routing, and number of routes --><multirouting>0</multirouting><!-- start to monitor this Web Service locally? no | locally | remotely--><monitorThisWS>no</monitorThisWS><!-- find identical Web Services? how many?--><searchIdenticalWS>2</searchIdenticalWS></wsp:All></wsp:ExactlyOne></wsp:Policy>";

        String endpointAddress = "http://xml.nig.ac.jp/xddbj/DDBJ";  

        SOAPMessage message = soapProc.bindingSOAP(smRequest);

        mesp.insertWS(endpointAddress, serviceQName,portQName,message,xmlPolicy);

    }

    /* Assembling the invocation to another Web Service */

    private void ws3(){

        String smRequest = "<soapenv:Envelope xmlns:soapenv=\"http://schemas.xmlsoap.org/soap/envelope/\"><soapenv:Body><execute xmlns=\"http://www.themindelectric.com/wsdl/BlastDemo/\"><accession>AB000050</accession></execute></soapenv:Body></soapenv:Envelope>";

        QName serviceQName = new QName("http://xml.nig.ac.jp/xddbj/BlastDemo", "BlastDemo");

        QName portQName = new QName("http://xml.nig.ac.jp/xddbj/BlastDemo", "BlastDemo");

        String xmlPolicy= "<wsp:Policy xmlns:wsp=\"http://schemas.xmlsoap.org/ws/2004/09/policy\" xmlns:wsmip=\"http://schemas.wsmediator.org/indevidualPolicy/policy\"><wsp:ExactlyOne><wsp:All><!-- Binging method --><bindingMethod>SOAP11HTTP</bindingMethod><!-- Invocation mode: RPC | Sync | Async --><invocationMode>Sync</invocationMode><!-- time out parameter --><timeout>60000</timeout><!-- auto-set time out parameter: average | max  --><autotimeout>average</autotimeout> <!-- How many time to retry after failure--><retryAfterFailure>3</retryAfterFailure><!-- Interval between retries --><retryInterval>30</retryInterval><!-- apply multi-routing, and number of routes --><multirouting>0</multirouting><!-- start to monitor this Web Service locally? no | locally | remotely--><monitorThisWS>no</monitorThisWS><!-- find identical Web Services? how many?--><searchIdenticalWS>2</searchIdenticalWS></wsp:All></wsp:ExactlyOne></wsp:Policy>";

        String endpointAddress = "http://xml.nig.ac.jp/xddbj/BlastDemo";    

        SOAPMessage message = soapProc.bindingSOAP(smRequest);

        mesp.insertWS(endpointAddress, serviceQName, portQName, message, xmlPolicy);

    }

 /* Method for printing execution results */

private void printResult(){

        System.out.println();

        System.out.println("=============================");

        System.out.println("* Final result: *");

        System.out.println(soapProc.SOAPToXMLString((SOAPMessage)results.firstElement()));

        System.out.println("=============================");

        System.out.println("* Final report: *");

        try {

            xmlp.printNodeToConsole((Document)results.lastElement());

            System.out.println();

            //xmlp.printXML((Document)obj);

        } catch (Exception ex) {

            ex.printStackTrace();

        }

        //System.out.println();

        System.out.println("=============================");   

    }

    /* Logs execution results in a file */

    private void wrtFile(long rst){

        FileOutputStream out; // declare a file output object

        PrintStream p; // declare a print stream object

        try

        {

            // Create a new file output stream

            // connected to "myfile.txt"

            out = new FileOutputStream("E:\\Projects\\Current\\testCase.txt");

            // Connect print stream to the output stream

            p = new PrintStream( out );

            p.append(String.valueOf(rst));

            //p.close();

        }

        catch (Exception e)

        {

                System.err.println ("Error writing to file");

        }

    }

}

