95-702 Organizational Communication & Distributed Object Technologies          Carnegie Mellon University


Lab 3 Due in class Thursday October 28, 2004
Understanding UDP, TCP, SOAP and RMI
In the first part of this homework you will work with UDP and TCP over IP. In the second part you will work with a low level SOAP application. In the third part you will work with low level RMI in Java.
While working on this project, my classpath was set as shown below:

PART I  UDP and TCP From Chapter 4 of Text
(1) On pages 132 and 133 of the Coulouris text, two short programs are presented. Make modifications to the UDPClient.java program and the UDPServer.java program so that the client may ask the server to perform simple integer arithmetic. You only need implement addition of primitive integers. In this part of this lab you need not worry about exceptions. The execution of the client program will look like the following:

               java UDPClient 100 + 234

        Reply:334

        Submit a copy of these modified java programs on your submission disk.

(2) On pages 136 and 137 of the Coulouris text, two short programs are presented. Make modifications to the TCPClient.java program and the TCPServer.java program so that the client may ask the server to perform simple integer arithmetic. You only need implement addition of primitive integers. In this part of this lab you need not worry about exceptions.The execution of the client program will look like the following:
              java TCPClient 100 + 234

      Reply:334

      Submit a copy of these modified java programs on your submission disk.

Part II SOAP Middleware

(3) Figure 3.1 is a Java class that is designed to encapsulate a service request. Currently, it has no main method. Write a main method that creates a ServiceRequest object and sets its request type to “Arithmetic service”. Your main method will then call on the appropriate ServiceRequest method to display the XML service request document. In order to compile this program, you will need HttpServiceException (Figure 3.7) in the same directory. 

     For example, the output of your main routine will look as follows:

C :>java ServiceRequest

<?xml version="1.0" encoding="UTF-8"?>

<http-request>

    

<requestType>Arithmetic service</requestType>

    
<request/>

</http-request>

 
Submit a copy of this new ServiceRequest.java class on your submission disk.

(4) Figure 3.2 is a Java class that is designed to encapsulate a database service request. Currently, it has no main. Write a main method that creates a DBServiceRequest object and sets its SQL statement to “Select * From Broker”. Your main method will then call on the appropriate ServiceRequest method to display the XML database service request document. For example, the output of your main routine will look as follows:

     <?xml version="1.0" encoding="UTF-8"?>

     <http-request>

        <requestType>DBService</requestType>

        <request>

            <sql-statement>Select * from broker</sql-statement>

       </request>

     </http-request>

    Submit a copy of this new DBServiceRequest.java class on your submission disk.

(5) Create a new Java class called ArithmeticServiceRequest that is structured in the exact same way that DBServiceRequest is structured. This new class will inherit from ServiceRequest and supply its own initializeParameters method. It will also provide a method with the following signature: 

public void setExpression(String operator, String op1, String op2)

The setExpression method corresponds to the setSqlStatement method in DBServiceRequest. Other methods should be provided accordingly. Provide a main method for this new class. Its output will look like the following:

D:\McCarthy\www\95-733\examples\SOAPDemo\ClientCode>java ArithmeticServiceRequest

<?xml version="1.0" encoding="UTF-8"?>

<http-request>

    <requestType>ArithmeticService</requestType>

    <request>

        <expression>

            <operator>+</operator>

            <operand1>100</operand1>

            <operand2>200</operand2>

        </expression>

    </request>

</http-request>

Submit a copy of the ArithmeticServiceRequest.java on your submission disk. This program will be graded based on how well it follows the approach used by DBServiceRequest.java. 

(6)  Figure 3.3 is a Java class that is designed to encapsulate a service response. Currently, it has no main method. Write a main method that creates a ServiceResponse object and sets its response message to ”OK”. Your main method will then call on the appropriate ServiceResponse method to display the XML service response document. For example, the output of your main routine will look as follows:
            D:\..\ClientCode>java ServiceResponse

<?xml version="1.0" encoding="UTF-8"?>

<http-response>

    <responseMessage>OK</responseMessage>

    <responseCode>0</responseCode>

    <response/>

</http-response>

Submit a copy of this new ServiceResponse.java class on your submission disk.

(7)  Figure 3.4 is a Java class that is designed to encapsulate a database service response. Currently, it has no main. Write a main method that creates a DBServiceResponse object and sets its response to a particular result set. Your main method will then call on the appropriate ServiceResponse method to display the XML database service response document. The output of your main routine must look as follows:

     D:\..\ClientCode>java DBServiceResponse

<?xml version="1.0" encoding="UTF-8"?>

<http-response>

    <responseMessage/>

    <responseCode>0</responseCode>

    <response>

        <result-set>

            <results-count>2</results-count>

            <row>

                <col name="Student Name">Sue</col>

                <col name="QPA">3.4</col>

            </row>

            <row>

                <col name="Student Name">Tom</col>

                <col name="QPA">3.25</col>

            </row>

        </result-set>

    </response>

</http-response>

Submit a copy of this new DBServiceResponse.java class on your submission disk.
(8) Create a new Java class called ArithmeticServiceResponse that is structured in the exact same way that DBServiceResponse is structured. This new class will inherit from ServiceResponse and supply its own initializeParameters method. It will also provide a method with the following signatures: 

                   public String getResultValue()

                   public void setResultValue(String value)

These methods correspond to the setter and getter methods in DBServiceResponse. Provide a main method for this new class. Its output will look like the following:

java ArithmeticServiceResponse

<?xml version="1.0" encoding="UTF-8"?>

<http-response>

    <responseMessage>OK</responseMessage>

    <responseCode>0</responseCode>

    <response>

        <result>1963636363636534343424242222222222222</result>

    </response>

</http-response>

Submit a copy of this new ArithmeticServiceResponse.java class on your submission disk.

(9) Figure 3.5 shows a copy of  DBServiceClient. Make the necessary modifications to this code so that it acts as a client for BigInteger arithmetic. Call this new program ArithmeticServiceClient.java. See below for an example execution.
Submit a copy of ArithmeticServiceClient.java on your submission disk.

(10) Figure 3.6 shows a copy of DBServiceHandler.java. Make the necessary changes to this code so that it acts as a server for BigInteger arithmetic. Call this new handler ArithmeticServiceHandler. The handler will be able to work with BigInteger addition, subtraction and division. This new class must extend the HttpServiceHandler provided. 
      See below for example executions and note how exceptional conditions (like division by 0) are being handled. Your server code must catch any ArithmeticException and then set the response code and response message. The response code for normal execution is 0 and -1 otherwise. After division by zero, the server should still be usable and should not crash.  
      Submit a copy of ArithmeticServiceHandler.java on your submission disk.
Example execution for questions 7 and 8:

java ArithmeticServiceClient 99999999999999999999999999  +  1

<?xml version="1.0" encoding="utf-8"?>

<http-response>

    <responseMessage>OK</responseMessage>

    <responseCode>0</responseCode>

    <response>

        <result>100000000000000000000000000</result>

    </response>

</http-response>

java ArithmeticServiceClient 1 - 2

<?xml version="1.0" encoding="utf-8"?>

<http-response>

    <responseMessage>OK</responseMessage>

    <responseCode>0</responseCode>

    <response>

        <result>-1</result>

    </response>

</http-response>

java ArithmeticServiceClient 1 / 0

<?xml version="1.0" encoding="utf-8"?>

<http-response>

    <responseMessage>SOAP Exception thrown on server</responseMessage>

    <responseCode>-1</responseCode>

    <response>

        <result>NAN</result>

    </response>

</http-response>

Part III Low Level RMI

The following collection of programs (Figures 3.11 through 3.16) illustrate low level remote method invocation (RMI).  Your first task is to get these programs running. This must be done in two separate directories as demonstrated in class. The interface file (Person.java) must be placed on the server side as well as the client side.

(11) Modify the server code so that the server serves up a Counter object rather than a Person object. There must be two methods available to clients, void setCtr(int i) and int getCtr(). The Counter object will live on the server and will be initialized to 0. When the client calls getCtr() the current count is incremented and its new value is returned. When the client calls setCtr(int i) the count on the server is changed. The client will have a loop that request 10 counts. Submit your source code printouts and show a few screen shots showing your client running.

(12) Modify the code you wrote in question 11 so that the client may create up to 10 independent Counter objects. Each Counter object must have a count that is independent from the others. Submit printouts of your code and a few screen shots showing a client making use of a few independent counters. Hint: One nice way to do this to have an additional server side method called getInstance that returns an integer that represents a new Counter object’s ID. When the client makes future calls have it pass its object id along. In that way the server will know which object to invoke for each call. Of course, a well written solution will hide all of the object ID details from the client side application code. 
Report Submission:

Part I UDP and TCP    10 Points

Submit a printout of a Microsoft word document showing your clients running. On the submission disk, include the four .java files on the root directory.

Part II SOAP Middleware    40 Points

Submit a printout of a Microsoft word document that shows your client running. The client must be interactive and take three arguments from the command line. The numbers will be read, packed up into an XML request and shipped to the server via HTTP for processing. The server will take the request, create an ArithmeticServiceHandler to process the request, and return an XML response document to the client. As shown above, the client will then display the response document to the user. Make several screen shots showing your client running and paste these into the word document. Be sure to include screen shots showing exceptional conditions running. 


Your submission disk will have exactly two directories (clientcode and servercode). Under clientcode, include all necessary client side files. Under servercode, include the Tomcat directory structure and all necessary server side files. Please delete your password from the build.properties file.   

Part III Low Level RMI  50 Points
    For question 11, submit your source code printouts and show a few screen shots showing your client running. The source code will include Counter.java and all other client and server code. 
    For question 12, submit your source code printouts and show a few screen shots showing your client running. The client will be shown making use of a few independent counters. The source code submission will include Counter.java and all other client and server code. 
Notes on the figures:


Figure 3.7 shows a copy of HttpServiceException.java. You will need this code and so it is included here. Please submit this on your submission disk.

Figure 3.8 shows a copy of HttpServiceHandler.java. You will need this code and so it is included here. Please submit this on your submission disk.

Figure 3.9 shows the HttpService.java file. This is a servlet that you will need but needs no modifications. Please submit this on your submission disk.

Figure 3.10 shows a copy of HttpServiceClient.java. You will need this code to run your client.

Figures 3.11 – 3.16 contain code that demonstrates low level RMI in Java.
/**                                                            Figure 3.1                                           

 * Title:        <p>

 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>

 * Company:      Openport Technology Inc.<p>

 * @author Daniel Nehren

 * @version 1.0

 */

import java.io.*;

import org.w3c.dom.*;

import org.apache.xerces.dom.*;

import org.apache.xml.serialize.*;

/**

 * identifies the XML requests

 * here is an example for a correct XML request

 * <http-request>

 *  <requestType>[type of request. a Text Node]</requestType>

 *  <request>

 *      [ application specific request can be anElement or a text Node ]

 *  </request>

 * </http-request>

 *

 * The requestType will be a String from which we can recover the

 * Handler class ex: requestType='DataBaseService' -> class=[package].DataBaseServiceHandler.class

 */

public class ServiceRequest

{

    public final static String REQUEST_TYPE_TAG_NAME = "requestType";

    public final static String REQUEST_TAG_NAME = "request";

    public final static String ROOT_TAG_NAME = "http-request";

    protected Document dom;

    public ServiceRequest(Document request)

    {

        dom = request;

    }

    public ServiceRequest()

    {

        dom = new DocumentImpl();

        initializeRequest();

    }

    //initializes an empty request

    private void initializeRequest()

    {

        Element root = dom.createElement(ROOT_TAG_NAME);

        dom.appendChild(root);

        Element eRequestType = dom.createElement(REQUEST_TYPE_TAG_NAME);

        eRequestType.appendChild(dom.createTextNode(""));

        root.appendChild(eRequestType);

        Element eRequest = dom.createElement(REQUEST_TAG_NAME);

        root.appendChild(eRequest);

    }

    public String getRequestType() throws HttpServiceException

    {

        try

        {

            return getTextAttribute(REQUEST_TYPE_TAG_NAME);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Request Format.");

        }

    }

    public void setRequestType(String requestType) throws HttpServiceException

    {

        try

        {

            setTextAttribute(REQUEST_TYPE_TAG_NAME, requestType);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Request Format.");

        }

    }

    public Node getRequest() throws HttpServiceException

    {

        try

        {

            Node request =

                ((NodeList)dom.getElementsByTagName(REQUEST_TAG_NAME)).item(0);

            return request.getFirstChild().cloneNode(true);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Request Format.");

        }

    }

    public Element createElementNode(String elementName)

    {

        return dom.createElement(elementName);

    }

    public Text createTextNode(String value)

    {

        return dom.createTextNode(value);

    }

    public void setRequest(Node request) throws HttpServiceException

    {

        try

        {

            Node requestElement =

                ((NodeList)dom.getElementsByTagName(REQUEST_TAG_NAME)).item(0);

            Node oldRequest = requestElement.getFirstChild();

            if(oldRequest != null)

                requestElement.removeChild(oldRequest);

            requestElement.appendChild(request);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Request Format.");

        }

    }

    public byte[] serializeRequestToByteArray(String encoding)

        throws HttpServiceException

    {

        try

        {

            return serializeDOM(encoding).toByteArray();

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    public String serializeRequestToString(String encoding)

        throws HttpServiceException

    {

        try

        {

            return serializeDOM(encoding).toString();

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    private ByteArrayOutputStream serializeDOM(String encoding)

        throws HttpServiceException

    {

        try

        {

            ByteArrayOutputStream bytes = new ByteArrayOutputStream (4096) ;

            PrintWriter out = new PrintWriter (new OutputStreamWriter (bytes,encoding),

    



       true) ;

            OutputFormat of = new OutputFormat(dom,encoding,true);

            XMLSerializer serializer = new XMLSerializer(out,of);

            serializer.serialize(dom);

            out.close();

            return bytes;

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    protected String getTextAttribute(String name)

    {

        Node textAttributeNode =

                ((NodeList)dom.getElementsByTagName(name)).item(0);

        Node textAttribute =  textAttributeNode.getFirstChild();

        if(textAttribute.getNodeType() == Node.TEXT_NODE)

            return textAttribute.getNodeValue();

        else

            return null;

    }

    protected void setTextAttribute(String name, String value)

    {

        if (value == null)

            value ="";

        Node textAttributeNode =

                ((NodeList)dom.getElementsByTagName(name)).item(0);

        Node textAttribute =  textAttributeNode.getFirstChild();

        textAttribute.setNodeValue(value);

    }

}                                                             Figure 3.1
/**                                                                  Figure 3.2
 * Title:        <p>

 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>

 * Company:      Openport Technology Inc.<p>

 * @author Daniel Nehren

 * @version 1.0

 */

import org.w3c.dom.*;

/**

 * class that extends ServiceRequest to simplify a DBService request

 * handling

 * This is a valid  DBService request

 *    <slq-statement>

 *      [a Text Node with the Sql Statement]

 *    <slq-statement>

 */

public class DBServiceRequest extends ServiceRequest

{

    public final static String SERVICE_NAME = "DBService";

    public final static String SQL_STATEMENT_TAG_NAME = "sql-statement";

    public DBServiceRequest()

    {

        super();

        initializeParameters();

    }

    public DBServiceRequest(Document request)

    {

        super(request);

    }

    public DBServiceRequest(ServiceRequest request)

    {

        dom = request.dom;

    }

    public void setSqlStatement(String sql)

    {

        setTextAttribute(SQL_STATEMENT_TAG_NAME,sql);

    }

    public String getSqlStatement()

    {

        return getTextAttribute(SQL_STATEMENT_TAG_NAME);

    }

    private void initializeParameters()

    {

        Element eDBRequest = null;

        //not very nice but this should never fail

        try

        {

            setRequestType(SERVICE_NAME);

            eDBRequest = createElementNode(SQL_STATEMENT_TAG_NAME);

        }

        catch(Exception ex)

        {}

        eDBRequest.appendChild(dom.createTextNode(""));

        try

        {

            setRequest(eDBRequest);

        }

        catch(Exception ex)

        {

        }

    }

}                                                                      Figure 3.2

/**                                                                 Figure 3.3
 * Title:        <p>

 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>

 * Company:      Openport Technology Inc.<p>

 * @author Daniel Nehren

 * @version 1.0

 */

import java.io.*;

import org.w3c.dom.*;

import org.apache.xerces.dom.*;

import org.apache.xml.serialize.*;

/**

 * identifies the XML response
 * here is an example for a correct XML response
 * <http-response>

 *  <responseMessage>[the response Messasge. 'OK' ,'Error' or 'Exception']</responseCode>

 *  <responseCode>[application specific return code. A text Node with a numeric value ]</responseCode>

 *  <response>

 *      [ application specific response can be anElement or a text Node ]

 *      [ in case of an Exception or Error it will be a text node with the error message]

 *  </response>

 * </http-response>

 *

 */

public class ServiceResponse

{

    public final static String RESPONSE_MESSAGE_TAG_NAME = "responseMessage";

    public final static String RESPONSE_CODE_TAG_NAME = "responseCode";

    public final static String RESPONSE_TAG_NAME = "response";

    public final static String ROOT_TAG_NAME = "http-response";

    protected Document dom;

    public ServiceResponse(Document response)

    {

        dom = response;

    }

    public ServiceResponse()

    {

        dom = new DocumentImpl();

        initializeResponse();

    }

    //initializes an empty response

    private void initializeResponse()

    {

        Element root = dom.createElement(ROOT_TAG_NAME);

        dom.appendChild(root);

        Element eResponseMessage = dom.createElement(RESPONSE_MESSAGE_TAG_NAME);

        eResponseMessage.appendChild(dom.createTextNode(""));

        Element eResponseCode = dom.createElement(RESPONSE_CODE_TAG_NAME);

        eResponseCode.appendChild(dom.createTextNode("0"));

        root.appendChild(eResponseMessage);

        root.appendChild(eResponseCode);

        Element eResponse = dom.createElement(RESPONSE_TAG_NAME);

        root.appendChild(eResponse);

    }

    public String getResponseMessage() throws HttpServiceException

    {

        try

        {

            return getTextAttribute(RESPONSE_MESSAGE_TAG_NAME);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public void setResponseMessage(String responseMessage) throws HttpServiceException

    {

        try

        {

            setTextAttribute(RESPONSE_MESSAGE_TAG_NAME,responseMessage);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public int getResponseCode() throws HttpServiceException

    {

        try

        {

            Integer value =

                new Integer(getTextAttribute(RESPONSE_CODE_TAG_NAME));

            return value.intValue();

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public void setResponseCode(int responseCode) throws HttpServiceException

    {

        try

        {

            setTextAttribute(RESPONSE_CODE_TAG_NAME, String.valueOf(responseCode));

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public Node getResponse() throws HttpServiceException

    {

        try

        {

            Node response =

                ((NodeList)dom.getElementsByTagName(RESPONSE_TAG_NAME)).item(0);

            return response.getFirstChild().cloneNode(true);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public Element createElementNode(String elementName)

    {

        return dom.createElement(elementName);

    }

    public Text createTextNode(String value)

    {

        return dom.createTextNode(value);

    }

    public void setResponse(Node response) throws HttpServiceException

    {

        try

        {

            //just in case they create the element from somewhere else

            Node reponseElement =

                ((NodeList)dom.getElementsByTagName(RESPONSE_TAG_NAME)).item(0);

            Node oldResponse = reponseElement.getFirstChild();

            if(oldResponse != null)

                reponseElement.removeChild(oldResponse);

            reponseElement.appendChild(response);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Invalid Response Format.");

        }

    }

    public byte[] serializeResponseToByteArray(String encoding)

        throws HttpServiceException

    {

        try

        {

            return serializeDOM(encoding).toByteArray();

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    public String serializeResponseToString(String encoding)

        throws HttpServiceException

    {

        try

        {

            return serializeDOM(encoding).toString();

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    private ByteArrayOutputStream serializeDOM(String encoding)

        throws HttpServiceException

    {

        try

        {

            ByteArrayOutputStream bytes = new ByteArrayOutputStream (4096) ;

            PrintWriter out = new PrintWriter (new OutputStreamWriter (bytes,encoding),

    



       true) ;

            OutputFormat of = new OutputFormat(dom,encoding,true);

            XMLSerializer serializer = new XMLSerializer(out,of);

            serializer.serialize(dom);

            out.close();

            return bytes;

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException("Error during serialization");

        }

    }

    protected String getTextAttribute(String name)

    {

        Node textAttributeNode =

                ((NodeList)dom.getElementsByTagName(name)).item(0);

        Node textAttribute =  textAttributeNode.getFirstChild();

        if(textAttribute.getNodeType() == Node.TEXT_NODE)

            return textAttribute.getNodeValue();

        else

            return null;

    }

    protected void setTextAttribute(String name, String value)

    {

        if(value == null)

            value = "";

        Node textAttributeNode =

                ((NodeList)dom.getElementsByTagName(name)).item(0);

        Node textAttribute =  textAttributeNode.getFirstChild();

        textAttribute.setNodeValue(value);

    }

}






Figure 3.3

/**




Figure 3.4
 * Title:        <p>

 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>

 * Company:      Openport Technology Inc.<p>

 * @author Daniel Nehren

 * @version 1.0

 */

import java.util.*;

import org.w3c.dom.*;

/**

 * class that extends ServiceRequest to simplify DBService resposne

 * handling

 * This is a valid response

 *<result-set>

 *      <results-count>[number of results] </result-count>

 *      <row>

 *          <col name='name'>

 *              [the row value]

 *          </col>

 *      </row>

 *      ...

 * </result-set>

 */

public class DBServiceResponse extends ServiceResponse

{

    public final static String RESULT_SET_TAG_NAME = "result-set";

    public final static String RESULT_COUNT_TAG_NAME = "results-count";

    public final static String ROW_TAG_NAME = "row";

    public final static String COL_TAG_NAME = "col";

    public DBServiceResponse()

    {

        super();

        initializeParameters();

    }

    public DBServiceResponse(Document response)

    {

        super(response);

    }

    public DBServiceResponse(ServiceResponse response)

    {

        dom = response.dom;

    }

    private void initializeParameters()

    {

        Element eResultset = dom.createElement(RESULT_SET_TAG_NAME);

        Element eCount = dom.createElement(RESULT_COUNT_TAG_NAME);

        eCount.appendChild(dom.createTextNode("-1"));

        eResultset.appendChild(eCount);

        try

        {

            setResponse(eResultset);

        }

        catch(Exception ex)

        {

        }

    }

    public int getResultsCount()

    {

        String value = getTextAttribute(RESULT_COUNT_TAG_NAME);

        return new Integer(value).intValue();

    }

    public void setResultsCount(int count)

    {

        setTextAttribute(RESULT_COUNT_TAG_NAME,String.valueOf(count));

    }

    public void setResultSet(Vector results)

    {

        //let's get the right Element first

        Element eResult = (Element)

            ((NodeList) dom.getElementsByTagName(RESULT_SET_TAG_NAME)).item(0);

        // clean up if there are previous results

        NodeList prevResult = dom.getElementsByTagName(ROW_TAG_NAME);

        for(int kk=0; kk< prevResult.getLength(); kk++)

        {

            dom.removeChild(prevResult.item(kk));

        }

        Vector columns = (Vector)results.elementAt(0);

        results.removeElementAt(0);

        int cols = columns.size();

        int rows = results.size();

        Vector row;

        for(int ii =0; ii < rows; ii++)

        {

            row = (Vector) results.elementAt(ii);

            Element eRow = dom.createElement(ROW_TAG_NAME);

            Element eCol;

            for(int jj=0; jj < cols; jj++)

            {

                eCol = dom.createElement(COL_TAG_NAME);

                eCol.setAttribute("name",(String) columns.elementAt(jj));

                eCol.appendChild(dom.createTextNode((String) row.elementAt(jj)));

                eRow.appendChild(eCol);

            }

            eResult.appendChild(eRow);

        }

    }

    public Vector getResultSet()

    {

        NodeList rows = dom.getElementsByTagName(ROW_TAG_NAME);

        Vector results = new Vector();

        int numRows = rows.getLength();

        if( numRows == 0)

            return results;

        results.addElement(getColumns(rows.item(0)));

        for(int ii = 0; ii < numRows; ii++)

        {

            results.addElement(getRowValues(rows.item(ii)));

        }

        return results;

    }

    private Vector getColumns(Node row)

    {

        Vector columns =  new Vector();

        NodeList cols = row.getChildNodes();

        for(int ii =0; ii < cols.getLength();ii++)

        {

            if(cols.item(ii).getNodeType() == Node.ELEMENT_NODE)

            {

                Element eCol = (Element)  cols.item(ii);

                columns.addElement(eCol.getAttribute("name"));

            }

        }

        return columns;

    }

    private Vector getRowValues(Node nRow)

    {

        Vector row =  new Vector();

        NodeList vals = nRow.getChildNodes();

        for(int ii =0; ii < vals.getLength(); ii++)

        {

            if(vals.item(ii).getNodeType() == Node.ELEMENT_NODE)

            {

                Element eCol = (Element)  vals.item(ii);

                if(eCol.hasChildNodes())

                    row.addElement(eCol.getFirstChild().getNodeValue());

                else

                    row.addElement("");

            }

        }

        return row;

    }

}                                                           Figure 3.4

import java.util.*;                                  // Figure 3.5
public class DBServiceClient

{

    private Vector resultSet;

    private String serviceURL;

    public static void main(String[] args)

    {

        String serviceURL = "http://localhost:8080/SOAPDemo/HttpService";

        try

        {

            DBServiceClient serviceClient = new DBServiceClient(serviceURL);

            serviceClient.executeSQLStatement("SELECT * FROM TABLE");

            System.out.println(serviceClient.getResultSet());

        }        

        catch(Exception ex)

        {

            System.out.println("something went wrong: " + ex.getMessage());

            ex.printStackTrace(System.err);

        }

    }

    public DBServiceClient(String serviceURL)

    {

        this.serviceURL = serviceURL;

    }

    public void executeSQLStatement(String statement) throws Exception

    {

        HttpServiceClient client = new HttpServiceClient(serviceURL);

        DBServiceRequest request = new DBServiceRequest();

        request.setSqlStatement(statement);

        DBServiceResponse response =

            new DBServiceResponse(client.executeRequest(request));

        resultSet = response.getResultSet();

    }

    public Vector getResultSet()

    {

        return resultSet;

    }

}                                                Figure 3.5
/**




Figure 3.6
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 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>
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 * @author Daniel Nehren

 * @version 1.0

 */

import java.util.*;

import java.sql.*;

public class DBServiceHandler extends HttpServiceHandler

{

    public ServiceResponse processRequest(ServiceRequest req)

        throws HttpServiceException

    {

        DBServiceRequest request = new DBServiceRequest(req);

        String sql = request.getSqlStatement();

        DBServiceResponse response = new DBServiceResponse();

        Connection connection;

        response.setResponseCode(200);

        response.setResponseMessage("OK");

        Vector resultSet = new Vector();

        Vector row = new Vector();

        row.add("Col1");

        row.add("Col2");

        row.add("Col3");

        resultSet.add(row);

        row = new Vector();

        row.add("Val11");

        row.add("Val12");

        row.add("Val13");

        resultSet.add(row);

        row = new Vector();

        row.add("Val21");

        row.add("Val22");

        row.add("Val23");

        resultSet.add(row);

        row = new Vector();

        row.add("Val31");

        row.add("Val32");

        row.add("Val33");

        resultSet.add(row);

        response.setResultSet(resultSet);

        response.setResultsCount(3);

        return response;

        /*

        try

        {

            Class.forName("oracle.jdbc.driver.OracleDriver");

            String connectionString =

                "jdbc:oracle:thin:@fender.openport.com:1521:iplp";

            connection =

                DriverManager.getConnection(connectionString ,"op1","op1");

        }

        catch(ClassNotFoundException ex)

        {

            ex.printStackTrace(System.err);

            response.setResponseCode(400);

            response.setResponseMessage("Oracle driver not found");

            return response;

        }

        catch(SQLException ex2)

        {

            ex2.printStackTrace(System.err);

            response.setResponseCode(400);

            response.setResponseMessage("Could Not Connect To Database!");

            return response;

        }

        String theSql = sql.trim().toUpperCase();

        ResultSet resultSet;

        try

        {

            Statement statement = connection.createStatement();

            if(theSql.startsWith("SELECT"))

            {

                resultSet = statement.executeQuery(theSql);

                Vector theResults = parseResultSet(resultSet);

                response.setResultsCount(theResults.size() - 1);

                response.setResultSet(theResults);

            }

            else

            {

                statement.executeUpdate(theSql);

                response.setResultsCount(-1);

                response.setResultSet(new Vector());

            }

        }catch(SQLException ex)

        {

            response.setResponseCode(400);

            response.setResponseMessage(ex.getMessage());

            return response;

        }

        response.setResponseCode(200);

        response.setResponseMessage("OK");

        String res = response.serializeResponseToString("utf-8");

        System.out.println(res);

        return response;

        */

    }

    private Vector parseResultSet(ResultSet resultSet) throws SQLException

    {

        Vector results = new Vector();

        ResultSetMetaData metaData = resultSet.getMetaData();

        int count = metaData.getColumnCount();

        int ii;

        Vector row = new Vector(count);

        for(ii= 0; ii < count; ii++)

        {

            row.addElement(metaData.getColumnName(ii + 1));

        }

        results.addElement(row);

        String value;

        while(resultSet.next())

        {

            row = new Vector(count);

            for(ii =0; ii < count; ii++)

            {

                value = resultSet.getString(ii + 1);

                row.addElement(value == null ? "":value);

            }

            results.addElement(row);

        }

        return results;

    }

}                                                               Figure 3.6
/**
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/**

 * The main exception for the HttpService

 */

public class HttpServiceException extends Exception

{

    public HttpServiceException()

    {

        super();

    }

    public HttpServiceException(String message)

    {

        super(message);

    }

}

                                                               Figure 3.7

/**




Figure 3.8
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 * Description:  <p>
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 * @version 1.0

 */

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

import org.w3c.dom.*;

/**

 * This is the Base class for all Service Handlers class

 * The only abstract method is processRequest

 * The HttpService will call first setup, the handleRequest.

 * handle request will cal the process request method

 */

public abstract class HttpServiceHandler

{

    protected HttpServletRequest req;

    protected HttpServletResponse res;

    public HttpServiceHandler()

    {

    }

    public void setup(HttpServletRequest request, HttpServletResponse response)

    {

        req = request;

        res = response;

    }

    public void sendResponse(ServiceResponse response)

        throws HttpServiceException

    {

        try

        {

            res.setContentType("text/xml");

            byte[] data = response.serializeResponseToByteArray("utf-8");

            res.setContentLength(data.length);

            res.getOutputStream().write(data);

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException(ex.getMessage());

        }

    }

    public void handleRequest(ServiceRequest request)

        throws HttpServiceException

    {

        sendResponse(processRequest(request));

    }

    protected abstract ServiceResponse processRequest(ServiceRequest request)

        throws HttpServiceException;

}                                                                       //Figure 3.8

//




Figure 3.9
import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

import org.w3c.dom.*;

import org.apache.xerces.parsers.DOMParser;

import org.apache.xerces.*;

import org.xml.sax.InputSource;

/**

 * Title:

 * Description:

 * Copyright:    Copyright (c) 2000

 * Company:

 * @author

 * @version 1.0

 */

public class HttpService extends HttpServlet

{

    private final static String PACKAGE_NAME = "httpService";

    /**Initialize global variables*/

    public void init(ServletConfig config) throws ServletException

    {

        super.init(config);

    }

    /**Process the HTTP Get request*/

    public void doGet(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException

    {

        throw new ServletException("This application only responds to a POST request");

    }

    /**Process the HTTP Post request*/

    public void doPost(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException

    {

        try

        {

            // get the XML payload and parse it into a Document

            Document dom;

            DOMParser parser = new DOMParser();

            InputSource input = new InputSource(request.getInputStream());

            parser.parse(input);

            dom =  parser.getDocument();

            ServiceRequest serviceRequest = new ServiceRequest(dom);

            String requestType = serviceRequest.getRequestType();

            Class handlerClass = Class.forName(requestType + "Handler");

            HttpServiceHandler handler = (HttpServiceHandler) handlerClass.newInstance();

            handler.setup(request,response);

            handler.handleRequest(serviceRequest);

        }

        catch(Exception ex)

        {

            ex.printStackTrace();

            throw new ServletException(ex);

        }

    }

    /**Clean up resources*/

    public void destroy()

    {

    }

}






// Figure 3.9

/**                                               Figure 3.10
 * Title:        <p>

 * Description:  <p>

 * Copyright:    Copyright (c) Daniel Nehren<p>
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 * @author Daniel Nehren

 * @version 1.0

 */

import java.net.*;

import java.util.*;

import java.io.*;

import org.w3c.dom.*;

import org.apache.xerces.parsers.DOMParser;

import org.apache.xerces.*;

import org.xml.sax.InputSource;

/**

 * This class encapsulates all the interaction with an HttpService

 */

public class HttpServiceClient

{

    private static final String HTTP_VERSION = "1.0";

    private static final String HTTP_POST_REQUEST = "POST";

    private static final String HEADER_HOST = "Host";

    private static final String HEADER_CONTENT_TYPE = "Content-Type";

    private static final String XML_MIME_TYPE = "text/xml";

    private static final String HEADER_CONTENT_LENGTH = "Content-Length";

    private static final int    DEFAULT_PORT = 80;

    private String serviceUrl;

    private int returnCode;

    private String returnMessage;

    private Reader responsePayload;

    public HttpServiceClient( String serviceUrl)

    {

        this.serviceUrl = serviceUrl;

    }

    public ServiceResponse executeRequest(ServiceRequest request)

        throws HttpServiceException

    {

        try

        {

            String data = request.serializeRequestToString("utf-8");

            postRequest(data);

            //check for failures

            if(returnCode != 200)

                throw new HttpServiceException(returnMessage);

            InputSource source = new InputSource(responsePayload);

            DOMParser parser = new DOMParser();

            parser.parse(source);

            ServiceResponse serviceResponse = new ServiceResponse(parser.getDocument());

            String theResponse = serviceResponse.serializeResponseToString("utf-8");

            System.err.println(theResponse);

            return serviceResponse;

        }

        catch(Exception ex)

        {

            ex.printStackTrace(System.err);

            throw new HttpServiceException(ex.getMessage());

        }

    }

    private void postRequest(String payload)

               throws HttpServiceException

    {

        PrintWriter out = null;

        BufferedReader in = null;

        URL url = null;

        try

        {

            url = new URL(serviceUrl);

            // No port? use default port 80

            int port = url.getPort () < 0 ? DEFAULT_PORT : url.getPort();

            Socket soket = new Socket (url.getHost (), port);

            out = new PrintWriter (soket.getOutputStream ());

            in = new BufferedReader (

                new InputStreamReader (soket.getInputStream ()));

        }

        catch (Exception ex)

        {

          throw new HttpServiceException ("error opening socket: " +

                          ex.getMessage ());

        }

        out.print (HTTP_POST_REQUEST + " " + url.getFile() + " HTTP/" + HTTP_VERSION +

               "\r\n");

        out.print (HEADER_HOST + ": " + url.getHost () + ':' + url.getPort () +

               "\r\n");

        out.print (HEADER_CONTENT_TYPE + ": " + XML_MIME_TYPE + "\r\n");

        out.print (HEADER_CONTENT_LENGTH + ": " + payload.length () + "\r\n");

        out.print ("\r\n");

        out.print (payload);

        out.print ("\r\n\r\n");

        out.flush ();

        try

        {

            String statusLine = in.readLine();

            System.err.println(statusLine);

            parseStatusLine(statusLine);

        }

        catch (Exception ex)

        {

          throw new HttpServiceException ("error parsing HTTP status line: " +

                          ex.getMessage ());

        }

        // I will ignore all the headers keep reading until I get an empty line

        try

        {

            String headerLine = null;

            while ((headerLine = in.readLine ()) != null)

            {

                System.err.println(headerLine);

                if (headerLine.length () == 0)

                    break;

            }

        }

        catch (Exception ex)

        {

          throw new HttpServiceException ("error reading HTTP headers: " +

                          ex.getMessage ());

        }

        //what remains of the input Stream is my payload

        responsePayload = in;

    }

    private void parseStatusLine(String statusLine) throws Exception

    {

        StringTokenizer st = new StringTokenizer (statusLine);

        // this  is the HTTP Version

        st.nextToken ();

        returnCode = Integer.parseInt (st.nextToken ());

        StringBuffer retMessage = new StringBuffer ();

        while (st.hasMoreTokens ())

        {

            retMessage.append (st.nextToken ());

            if (st.hasMoreTokens ())            {

                retMessage.append (" ");

            }

        }

        returnMessage = retMessage.toString ();

    }

}




//Figure 3.10
// file: Interface.java on both the client and server side

public interface Person {

  public int getAge() throws Throwable;

  public String getName() throws Throwable;

}                                                          // Figure 3.11
// file: Person_Stub.java found only on the client side

import java.io.ObjectOutputStream;

import java.io.ObjectInputStream;

import java.net.Socket;

public class Person_Stub implements Person {

  Socket socket;

  ObjectOutputStream o;

  ObjectInputStream i; 

  public Person_Stub() throws Throwable {

  }

  public int getAge() throws Throwable {

     socket = new Socket("localhost",9000);

     o = new ObjectOutputStream(socket.getOutputStream());

     o.writeObject("age");

     o.flush();

     i = new ObjectInputStream(socket.getInputStream());

     int ret = i.readInt();

     socket.close();     

     return ret;

  }

  public String getName() throws Throwable {

     socket = new Socket("localhost",9000);

     o = new ObjectOutputStream(socket.getOutputStream());

     o.writeObject("name");

     o.flush();

     i = new ObjectInputStream(socket.getInputStream());

     String ret = (String)(i.readObject());

     socket.close();

     return (String)ret;

  }

}                                                                 //Figure 3.12
// file: PersonClient.java exists only on the client side

public class PersonClient {

    public static void main(String args[]) {

      try {

              // read and display the name and the age of the person represented

              // by the remote object

              Person p = new Person_Stub();

              int age = p.getAge();

              System.out.println("Age = " + age);

              String name = p.getName();

              System.out.println(name + " is " + age + " years old");

      }

      catch(Throwable t) {

          t.printStackTrace();

          System.exit(0);

      }

    }

}                                                         // Figure 3.13
// file: Person_Skeleton.java exists only on the server side

import java.io.ObjectOutputStream;

import java.io.ObjectInputStream;

import java.net.Socket;

import java.net.ServerSocket;

public class Person_Skeleton {

  Person myServer;

  public Person_Skeleton(Person s) {

     myServer = s;

  }

  public void serve()   {   

    try {

             ServerSocket s = new ServerSocket(9000);

             while(true) {

                Socket socket = s.accept();

                ObjectInputStream i = new ObjectInputStream(socket.getInputStream());     

                String method = (String)i.readObject();

                if(method.equals("age")) {

                   int a = myServer.getAge(); 

                   ObjectOutputStream o = new ObjectOutputStream(socket.getOutputStream());                  

                   o.writeInt(a);

                   o.flush();

                 }

                 else if(method.equals("name")) {

                    String n = myServer.getName();

                    ObjectOutputStream o = new ObjectOutputStream(socket.getOutputStream());

                    o.writeObject(n);

                    o.flush();

                 }

             }                      

       }

       catch(Throwable t) {

                 System.out.println("Error " + t);

                 System.exit(0);

       }

   }

}                                                    // Figure 3.14
// file: Person_Servant.java exists only on the server side

public class Person_Servant implements Person {

    int age;

    String name;

    public Person_Servant(String n, int a) {

       name = n;

       age = a;

    }

    public int getAge() {

       return age;

    }

    public String getName() {

       return name;

    }

}                                                                 // Figure 3.15
// file: PersonServer.java exists only on the server side

public class PersonServer {

    public static void main(String args[]) {

      // create and object representing a person 

      // and server it to clients

      Person p = new Person_Servant("Mike",23);

      Person_Skeleton ps = new Person_Skeleton(p);

      ps.serve();

    }

}                                                             // Figure 3.16
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