Exercise Answers for Web-Based Application Development
Chapter 9
1.   a. ehsl/WEB-INF/classes/LoginServlet.class

b. ehsl/WEB-INF/classes/DBQueryBean.class

c. OK

d. ehsl/stdmenu.jsp
e. OK

2. 

[webapp-root-directory]

|-- index.html


|-- login.jsp


|-- list.jsp


|-- update.jsp


|-- std_header.jsp

|-- std_footer.html


|


|-- [images]

|
|-- logo1.jpeg
|

|-- [WEB-INF]

|  
|-- web.xml


|


|-- [classes]


|
|-- [servlet]


|
|
|--  AuthenticationServlet.class


|
|
|--  ActionServlet.class


|
|


|
|-- [bean]


|

|--  DBQueryBean.class


|

|--  DBCommandBean.class


|


|-- [lib]




|-- encryption.jar

3, a. TRUE
    b. FALSE

    c. FALSE

    d. TRUE

    e. FALSE

4. a. Model

    b. View

    c. Controller

    d. View

    e.  Controller

5. 
package servlet;

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class MainController extends HttpServlet {

  public void doGet(HttpServletRequest req, HttpServletResponse res) 

      throws IOException, ServletException {

    String action = req.getParameter("action");

    String nextUrl = "/stderr.jsp";

    if (action == null) {

      // use default

    }

    else if (action.equals("aboutme")) {

      nextUrl = "/aboutme.html";

    }

    else if (action.equals("quotes")) {

      nextUrl = "/quotes.html";

    }

    else if (action.equals("classlist")) {

      nextUrl = "/classlist.jsp";

    }

    getServletContext().getRequestDispatcher(nextUrl).forward(req, res);

  }

}

---- index.jsp ----

  <li><a href="main?action=aboutme">About Me</a></li>

  <li><a href="main?action=classlist">Classes I'm Taking</a></li>

  <li><a href="main?action=quotes">My Favorite Quotes</a></li>
6. Modify the webapp described in Section 9.1 by changing quote.html to a JSP (quote.jsp) that will obtain a random quote from the database. The quotes listed in quote.html should be made into a database table to support this function. Add another bean that will handle the database transaction for quote.jsp.
---- build.sql ----

-- Build MyWebApp database

CREATE DATABASE mywebapp;

CREATE USER 'mwauser'@'localhost' IDENTIFIED BY 'a2b3c4!';

GRANT ALL PRIVILEGES ON mywebapp.class TO 'mwauser'@'localhost';

--

-- Table structure for table `class`

--

CREATE TABLE mywebapp.class (

  classNr varchar(10) default NULL,

  name varchar(30) default NULL

);

INSERT INTO mywebapp.class VALUES 

  ('ECON101','Intro to Economics'),

  ('COSC226','Web Development'),

  ('MATH198','Discrete Mathematics');

--

-- Table structure for table `quote`

--

CREATE TABLE mywebapp.quote (

  text VARCHAR(1000)

)

INSERT INTO mywebapp.quote VALUES

  ("No computer has ever been designed that is ever aware of 

    what it's doing; but most of the time, we aren't either.

    -- Marvin Minsky"),

  ("Do not fear to be eccentric in opinion, for every opinion

    now accepted was once eccentric.

    --Bertrand Russell"),

  ("Anyone who has never made a mistake has never tried anything new.

    -- Albert Einstein")

;

-- QuoteRetriever.java --

package bean;

import java.io.*;

import java.sql.*;

/* Handle database queries */

public class QuoteRetriever implements Serializable {

  /* database parameters */

  private String dbUrl = "jdbc:mysql://localhost/mywebapp",

    dbUserId = "mwauser", 

    dbPassword = "a2b3c4!",

    driverClassName = "com.mysql.jdbc.Driver";

  /* Get a quote at random from the database */

  public String getQuote() {

    String query = "Select * from quote order by rand() limit 1";

    try {

      Class.forName(driverClassName);

      Connection con = DriverManager.getConnection(dbUrl, dbUserId, dbPassword);

      Statement st = con.createStatement();

      ResultSet rs = st.executeQuery(query);

      rs.next();

      return rs.getString(1);

    } catch (ClassNotFoundException cnfe) {

      cnfe.printStackTrace();

      return null;

    } catch (SQLException sqle) {

      sqle.printStackTrace();

      return null;

    }

  }

}

---- quote.jsp ----

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

<!DOCTYPE html 

  PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"

 "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

<%@ page %>

<jsp:useBean id="retriever" class="bean.QuoteRetriever" scope="session" />

<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en">

<head> <title>MyWebapp</title> </head>

<body>

<h3>Favorite quote, selected a random:</h3>

<p><%= retriever.getQuote() %></p>

</body>

</html>

7. 
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8. 
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9. 
<control-mappings>

 <action-mapping>

  <option>updateprofile</option>

  <handler>bean.ProfileManager</handler>
</action-mapping>

 <view-mapping>

  <option>updateprofile</option>

  <outcome value="updated">profile.jsp</outcome>

  <outcome value="failure">error.jsp</outcome>

 </view-mapping>

</control-mappings>
10. [NOTE: The solution to this exercise is quite complex, more than would normally be expected of a typical homework assignment.]

---- control.xml ----

<control-mappings>

 <action-mapping>

  <option>aboutme</option>

  <handler>none</handler>

 </action-mapping>

 <view-mapping>

  <option>aboutme</option>

  <outcome value="all">aboutme.html</outcome>

 </view-mapping>

 <action-mapping>

  <option>classlist</option>

  <handler>none</handler>

 </action-mapping>

 <view-mapping>

  <option>classlist</option>

  <outcome value="success">classlist.jsp</outcome>

 </view-mapping>

 <action-mapping>

  <option>quotes</option>

  <handler>none</handler>

 </action-mapping>

 <view-mapping>

  <option>quotes</option>

  <outcome value="success">quotes.html</outcome>

 </view-mapping>

 <action-mapping>

  <option>Add</option>

  <handler>bean.DropAdd</handler>

  <parameter>classnr</parameter>

  <parameter>classname</parameter>

 </action-mapping> 

 <view-mapping>

  <option>login</option>

  <outcome value="success">classlist.jsp</outcome>

  <outcome value="failure">stderr.jsp</outcome>

 </view-mapping>

 <action-mapping>

  <option>Drop</option>

  <handler>bean.DropAdd</handler>

  <parameter>classnr</parameter>

  <parameter>classname</parameter>

 </action-mapping> 

 <view-mapping>

  <option>login</option>

  <outcome value="success">classlist.jsp</outcome>

  <outcome value="failure">stderr.jsp</outcome>

 </view-mapping>

</control-mappings>

---- index.html ----

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

<!DOCTYPE html 

  PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"

 "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en">

<head> <title>MyWebapp</title> </head>

<body>

<h3>My Webapp</h3>

<table cellpadding="10" border="1"><tbody>

<tr>

<td> <image src="image/MyPicture.jpg" alt="My Picture" /> </td>

<td>

 <ul>

  <li><a href="control?option=aboutme">About Me</a></li>

  <li><a href="control?option=classlist">Classes I'm Taking</a></li>

  <li><a href="control?option=quotes">My Favorite Quotes</a></li>

 </ul>

</td>

</tr>

</tbody></table>

</body>

</html>

---- Control.java ----

package servlet;

import bean.*;

import common.*;

import java.io.*;

import java.util.*;

import javax.naming.*;

import javax.servlet.*;

import javax.servlet.http.*;

/* 

 * Handle client requests. 

 */

public class Control extends HttpServlet {

  String configFilePath;

  Hashtable<String, Action> actions = null; 

  /*

   * Get configuration file.

   */

  public void init() {

    String configFileName, contextPath;

    String fs = System.getProperty("file.separator");

    try {

      Context ctx = (Context) (new InitialContext()).lookup("java:comp/env");

      configFileName = (String)(ctx.lookup("ConfigFileName"));

    } catch (NamingException nex) {

      configFileName = "config.xml";

    }  

    contextPath = getServletContext().getContextPath();

    contextPath = contextPath.replace("/", fs);

    configFilePath = System.getProperty("catalina.home")

     + fs + "webapps" + contextPath + fs + "WEB-INF" + fs + configFileName;

    ConfigFileParser cfp = new ConfigFileParser();

    boolean parsedOk = cfp.parseConfigFile(configFilePath);

    if (parsedOk) {

      actions = cfp.getActions();

    }

  }

  /*

   * Handle all requests

   */

  public void service(HttpServletRequest request, HttpServletResponse response) 

      throws IOException, ServletException {

    String option = request.getParameter("option");

    if (option == null || actions == null) {

      forwardTo("stderr.jsp", request, response);

      return;

    }

    // find the corresponding Action

    Action action = actions.get(option);

    if (action == null) {

      forwardTo("stderr.jsp", request, response);

      return;

    }

    String handlerClassName = action.getHandlerClassName();

    // no handler necessary

    if (handlerClassName.equals("none")) { 

      String url = action.getSuccessResource();

      if (url != null) {

        forwardTo(url, request, response);

        return;

      }

      else {

        forwardTo("stderr.jsp", request, response);

        return;

      }

    }

    // invoke a handler

    else {

      ActionHandler handler = null; 

      try {

        handler = (ActionHandler) Class.forName(handlerClassName).newInstance();

      }

      catch (Exception e) {

        e.printStackTrace();

        forwardTo("stderr.jsp", request, response);

        return;

      }

      ArrayList<String> parameterNames = action.getParameterNames();

      String[] parameters = new String[parameterNames.size()];

      Iterator<String> it = parameterNames.iterator();

      for (int i=0; i<parameters.length; i++) {

        String parameterName = it.next();

        parameters[i] = filter(request.getParameter(parameterName));

        if (parameters[i] == null) {

          forwardTo("stderr.jsp", request, response);

          return;

        }

      }

      if (handler.handleAction(action.getOptionName(), parameters)) {

        forwardTo(action.getSuccessResource(), request, response);

        return;

      }

      else {

        forwardTo(action.getFailureResource(), request, response);

        return;

      }      
    }

  }

  /* 

   * Remove delimiters from parameters, to prevent SQL injection attacks.  

   */

  private String filter(String input) {

    if (input == null) {

      return input;

    }

    input = input.replace("'", "").replace("\"", "");

    return input;

  }

  /*

   * Forward this request to another resource. 

   * A '/' is added to each resource, as required by the

   * method getRequestDispatcher.

   */

  private void forwardTo(String url, HttpServletRequest request,

      HttpServletResponse response) throws IOException, ServletException {

    // forward to next view

    getServletContext().getRequestDispatcher("/"+url)

      .forward(request, response);

  }

}
---- ConfigFileParser.java ----

package bean;

import java.io.*;

import java.util.*;

import javax.xml.parsers.ParserConfigurationException;

import javax.xml.parsers.SAXParser;

import javax.xml.parsers.SAXParserFactory;

import org.xml.sax.Attributes;

import org.xml.sax.SAXException;

import org.xml.sax.helpers.DefaultHandler;

import common.Action;

public class ConfigFileParser extends DefaultHandler {

  private boolean actionMappingOpen = false, viewMappingOpen = false;

  private Action currentAction = null;

  private String tagBody = null;

  private String outcomeValue = null;

  private Hashtable<String, Action> actions = new Hashtable<String, Action>();

  public Hashtable<String, Action> getActions() {

    return actions;

  }

  public boolean parseConfigFile(String configFileName) {

    // get a factory

    SAXParserFactory spf = SAXParserFactory.newInstance();

    try {

      // get a new instance of parser

      SAXParser sp = spf.newSAXParser();

      // parse the file and also register this class for call backs

      File configFile = new File(configFileName);

      sp.parse(configFile, this);

      return true;

    } catch (SAXException se) {

      se.printStackTrace();

      return false;

    } catch (ParserConfigurationException pce) {

      pce.printStackTrace();

      return false;

    } catch (IOException ie) {

      ie.printStackTrace();

      return false;

    }

  }

  // Event Handlers

  /*

   * Process tag body

   */

  public void characters(char[] ch, int start, int length)

      throws SAXException {

    tagBody = new String(ch, start, length);

  }

  /*

   * End a tag.

   */

  public void endElement(String uri, String localName, String qName)

      throws SAXException {

    if (qName.equalsIgnoreCase("action-mapping")) {

      // add it to the list

      actions.put(currentAction.getOptionName(), currentAction);

      actionMappingOpen = false;

    } 

    else if (qName.equalsIgnoreCase("view-mapping")) {

      viewMappingOpen = false;

    }

    else if (qName.equalsIgnoreCase("option")) {

      if (actionMappingOpen) {

        currentAction.setOptionName(tagBody);

      }

      else if (viewMappingOpen) {

        // find the correct Action

      }

    }

    else if (actionMappingOpen && qName.equalsIgnoreCase("handler")) {

      currentAction.setHandlerClassName(tagBody);

    } 

    else if (actionMappingOpen && qName.equalsIgnoreCase("parameter")) {

      currentAction.addParameterName(tagBody);

    }  

    else if (viewMappingOpen && qName.equalsIgnoreCase("outcome")) {

      if (outcomeValue.equals("success")) {

        currentAction.setSuccessResource(tagBody);

      }

      else if (outcomeValue.equals("failure")) {

        currentAction.setFailureResource(tagBody);

      }

    }

  }

  /*

   * Start a tag.

   */

  public void startElement(String uri, String localName,

      String qName, Attributes attributes) throws SAXException {

    if (qName.equalsIgnoreCase("action-mapping")) {

      // create a new instance of Action

      currentAction = new Action();

      actionMappingOpen = true;

    } 

    else if (qName.equalsIgnoreCase("view-mapping")) {

      viewMappingOpen = true;

    }

    else if (qName.equalsIgnoreCase("outcome") && viewMappingOpen) {

      outcomeValue = attributes.getValue("value");

    }

  }

}
---- Action.java ----

package bean;

import java.io.*;

import java.util.*;

import javax.xml.parsers.ParserConfigurationException;

import javax.xml.parsers.SAXParser;

import javax.xml.parsers.SAXParserFactory;

import org.xml.sax.Attributes;

import org.xml.sax.SAXException;

import org.xml.sax.helpers.DefaultHandler;

import common.Action;

public class ConfigFileParser extends DefaultHandler {

  private boolean actionMappingOpen = false, viewMappingOpen = false;

  private Action currentAction = null;

  private String tagBody = null;

  private String outcomeValue = null;

  private Hashtable<String, Action> actions = new Hashtable<String, Action>();

  public Hashtable<String, Action> getActions() {

    return actions;

  }

  public boolean parseConfigFile(String configFileName) {

    // get a factory

    SAXParserFactory spf = SAXParserFactory.newInstance();

    try {

      // get a new instance of parser

      SAXParser sp = spf.newSAXParser();

      // parse the file and also register this class for call backs

      File configFile = new File(configFileName);

      sp.parse(configFile, this);

      return true;

    } catch (SAXException se) {

      se.printStackTrace();

      return false;

    } catch (ParserConfigurationException pce) {

      pce.printStackTrace();

      return false;

    } catch (IOException ie) {

      ie.printStackTrace();

      return false;

    }

  }

  // Event Handlers

  /*

   * Process tag body

   */

  public void characters(char[] ch, int start, int length)

      throws SAXException {

    tagBody = new String(ch, start, length);

  }

  /*

   * End a tag.

   */

  public void endElement(String uri, String localName, String qName)

      throws SAXException {

    if (qName.equalsIgnoreCase("action-mapping")) {

      // add it to the list

      actions.put(currentAction.getOptionName(), currentAction);

      actionMappingOpen = false;

    } 

    else if (qName.equalsIgnoreCase("view-mapping")) {

      viewMappingOpen = false;

    }

    else if (qName.equalsIgnoreCase("option")) {

      if (actionMappingOpen) {

        currentAction.setOptionName(tagBody);

      }

      else if (viewMappingOpen) {

        // find the correct Action

      }

    }

    else if (actionMappingOpen && qName.equalsIgnoreCase("handler")) {

      currentAction.setHandlerClassName(tagBody);

    } 

    else if (actionMappingOpen && qName.equalsIgnoreCase("parameter")) {

      currentAction.addParameterName(tagBody);

    }  

    else if (viewMappingOpen && qName.equalsIgnoreCase("outcome")) {

      if (outcomeValue.equals("success")) {

        currentAction.setSuccessResource(tagBody);

      }

      else if (outcomeValue.equals("failure")) {

        currentAction.setFailureResource(tagBody);

      }

    }

  }

  /*

   * Start a tag.

   */

  public void startElement(String uri, String localName,

      String qName, Attributes attributes) throws SAXException {

    if (qName.equalsIgnoreCase("action-mapping")) {

      // create a new instance of Action

      currentAction = new Action();

      actionMappingOpen = true;

    } 

    else if (qName.equalsIgnoreCase("view-mapping")) {

      viewMappingOpen = true;

    }

    else if (qName.equalsIgnoreCase("outcome") && viewMappingOpen) {

      outcomeValue = attributes.getValue("value");

    }

  }

}

---- DropAdd.java ----

package bean;

import java.io.*;

import java.sql.*;

/* Drop or Add a class */

public class DropAdd implements Serializable, ActionHandler {

  /* database parameters */

  private String dbUrl = "jdbc:mysql://localhost/mywebapp",

    dbUserId = "mwauser", 

    dbPassword = "a2b3c4!",

    driverClassName = "com.mysql.jdbc.Driver";

  /*

   * Handle all actions.

   */

  public boolean handleAction(String option, String[] parameters) {    

    if (option.equals("Add")) {

      return addClass(parameters[0], parameters[1]);

    }

    else if (option.equals("Drop")) {

      return dropClass(parameters[0], parameters[1]);

    }

    return false;

  }

  /* Add a new class to the database. */

  private boolean addClass(String classNr, String className) {

    String command = "INSERT INTO class VALUES('" 

        + classNr + "', '" + className + "')";

    return executeCommand(command);

  }

  /* Delete a class from the database. */

  private boolean dropClass(String classNr, String className) {

    String command = "DELETE FROM class WHERE classNr='" 

        + classNr + "' AND name='" + className + "'";

    return executeCommand(command);

  }

  /* Execute a database command. */

  private boolean executeCommand(String command) {

    try {

      Class.forName(driverClassName);

      Connection con = DriverManager.getConnection(dbUrl, dbUserId, dbPassword);

      Statement stmt = con.createStatement();

      int result = stmt.executeUpdate(command);

      stmt.close();

      con.close();

      // returns true if the command changed 1 or more rows, false otherwise

      return (result > 0);

    } 

    catch (ClassNotFoundException cnfe) {

      cnfe.printStackTrace();

      return false;

    }

    catch (SQLException sqe) {

      sqe.printStackTrace();

      return false;

    }

  }

}

