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Lab Exercise: JSP Banking Application

Objective

In this lab, we explore several WSAD features for creating and managing JSP pages as we create JSP views of account balances in a simple online banking application.  The application will use a servlet that creates and populates an embedded Cloudscape database table with accounts and account balances and then forwards to a JSP page to display the table entries.

Overview

JSP pages were introduced as a technology to help developers quickly generate templates for dynamic Web pages.  Data from back-end systems could easily be integrated into HTML pages by specifying static and dynamic portions of a page where content could be customized per a user’s request or current application state.

In this lab, we will build two different JSP pages that do essentially the same thing: display a listing of current accounts and balances from a simple online banking application.  The first JSP page will use scriptlets to generate the dynamic content.  The second JSP page will use the JSP standard tag Library (JSTL) to eliminate scriptlet code altogether.  

Both JSP versions will rely on a front-end servlet to generate account information and forward the results to the JSP page using a JavaBean component bound to the request.  This approach implements the J2EE Model 2 design where servlets are application controllers and JSP pages generate views in an overall Model-View-Controller (MVC) architecture.

Your Challenge

1. Create a new J2EE 1.3 Web project with the name JSPBanking_Web and assign it to an EAR project named JSPBanking_EAR.

2. In the JSPBanking_Web project, create a new JavaBean with the fully qualified name lqtraining.Account that contains two properties (with getter/setter methods):

· id (int)

· balance (int)

3. Create a new servlet in the JSPBanking_Web project with the fully qualified name lqtraining.AccountBrowserServlet and having method stubs for init() and doGet() and a URL mapping of /AccountBrowserServlet.  Make sure the servlet is registered in the web.xml file under the name AccountBrowserServlet.

4. Add to the servlet’s init() method code that loads the Cloudscape JDBC driver and creates an instance-level connection using the following syntax:

Class.forName("com.ibm.db2j.jdbc.DB2jDriver"); 

conn = DriverManager.getConnection("jdbc:db2j:JSPBankingDB;create=true");

5. The init() method should attempt to drop the ACCOUNT table if it already exists, and then recreates the table with the following SQL:

CREATE TABLE ACCOUNT (ACCOUNT_ID INT CONSTRAINT ACCOUNT_PK PRIMARY KEY, BALANCE INT)

6. The init() method should also generate a number of account records and insert these into our ACCOUNT table for subsequent viewing upon request.

7. In the doGet() method, add code that reads all of the accounts from our ACCOUNT table, adds them to a Java ArrayList as Account objects, and forwards to a JSP page named AccountBrowser.jsp.

8. Create a new JSP page named AccountBrowser.jsp that uses the <jsp:useBean> tag to retrieve the named ArrayList of Account objects, iterate through the list, and display all account ids and balances in an HTML table.

9. Test your JSP Banking application by running the application in a test server.

10. Once your application has been debugged, modify the servlet to forward to a new AccountBrowser_JSTL.jsp page that uses JSTL tags to implement the same functionality.

11. Create a new JSP page named AccountBrowser_JSTL.jsp that uses JSTL core and format tags (e.g., <c:forEach>, <c:out>, <fmt:formatNumber> ) to display all account information in an HTML table.

12. Test your new JSP/JSTL page by running your application in a test server.

Step-by-Step Guide

Creating the JSP Banking Application Using Scriptlets

1. Create a new J2EE 1.3 Web project with the name JSPBanking_Web and assign it to an EAR project named JSPBanking_EAR by using the New Project wizard to create a new Dynamic Web Project supporting J2EE level 1.3.  Enter project and EAR project name and click Finish.

2. In the name JSPBanking_Web project, create a new class with the fully qualified name lqtraining.Account that contains the two properties shown below.  Create the two instance level variables and then use the Outline View in the Java Perspective to generate getter and setter methods by right-clicking on the field names and then selecting Source > Generate Getter and Setter …

· id (int)

· balance (int)

3. Create a new servlet in the JSPBanking_Web project (using the New > Other … and Web > Servlet feature) with the fully qualified name lqtraining.AccountBrowserServlet and having method stubs for init() and doGet().  Leave the Add to web.xml checkbox checked in the Deployment Descriptor dialog and verify that a URL Mapping exists for /AccountBrowserServlet.

4. Add to the servlet’s init() method code that loads the Cloudscape JDBC driver and creates an instance-level connection using the following syntax:

Class.forName("com.ibm.db2j.jdbc.DB2jDriver"); 

conn = DriverManager.getConnection("jdbc:db2j:JSPBankingDB;create=true");

5. Add to the init() method code that attempts to drop (i.e., try/catch) the ACCOUNT table if it already exists, and then recreates the table with the following SQL:

CREATE TABLE ACCOUNT (ACCOUNT_ID INT CONSTRAINT ACCOUNT_PK PRIMARY KEY, BALANCE INT)

6. The init() method should also generate a number of account records and insert these into our ACCOUNT table for subsequent viewing upon request.

7. In the doGet() method, add code that reads all of the accounts from our ACCOUNT table, adds them to a Java ArrayList as Account objects, and forwards to a JSP page named AccountBrowser.jsp.

8. Create a new JSP page named AccountBrowser.jsp that uses the <jsp:useBean> tag to retrieve the ArrayList of Account objects, iterate through the list, and display all account ids and balances in an HTML table.  Do this by right-clicking on the JSPBanking_Web project and selecting New > Other… and then Web > JSP File.  Enter the file name and click Finish.

9. Add the <jsp:useBean> tag in your new JSP page that references your ArrayList object by the name assigned to it in the servlet and by scope level:

<jsp:useBean id="accountList" class="java.util.ArrayList" scope="request"></jsp:useBean>

10. Within an HTML table structure, add code to iterate through the collection and display the results in a table format:

<%

Iterator i = accountList.iterator();

while(i.hasNext()) {

%>

<tr>

<%

Account account = (Account)i.next();

out.println("<td>"+account.getId()+"</td><td>"+account.getBalance()+"</td>");

%>

</tr>

<%

}

%>
11. Make sure to add any required import directives.  Save your changes and test your JSP Banking application by right-clicking on your servlet and selecting Run on Server…
Creating the JSP Banking Application Using JSTL

1. Modify the servlet to forward to a new AccountBrowser_JSTL.jsp page that uses JSTL tags to implement the same functionality for displaying the content.

2. To add JSTL support to your Web project, right-click on the project folder and select Properties and then select Web Project Features and check the JSP Standard Tag Library option.  Click OK to save your new Web project configuration.  Note the additional JAR files added in your project’s WebContent/WEB-INF/lib folder after you have completed this step.

3. Create a new JSP page named AccountBrowser_JSTL.jsp that uses JSTL core and format tag libraries (e.g., <c:forEach>, <c:out>, <fmt:formatNumber> ) to display all account information in an HTML table.  You can use the JSP menu when editing your JSP page to access the Insert Custom… menu item to insert custom tags in your page.

4. Test your new JSP/JSTL page by running your application in a test server.

Solution: Code Listings

Account.java

package lqtraining;

import java.io.Serializable;

public class Account implements Serializable{

  private int id;

  private int balance;

  public int getBalance() {return balance;}

  public int getId() {return id;}

  public void setBalance(int d) {balance = d;}

  public void setId(int i) {id = i;}

}

AccountBrowserServlet.java

package lqtraining;

import java.io.IOException;

import java.io.PrintWriter;

import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.ArrayList;

import javax.naming.NamingException;

import javax.servlet.RequestDispatcher;

import javax.servlet.Servlet;

import javax.servlet.ServletException;

import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;

import javax.servlet.http.HttpServletResponse;

public class AccountBrowserServlet extends HttpServlet implements Servlet {

  public static final String SQL_DROP_TABLE = "DROP TABLE ACCOUNT";

  public static final String SQL_CREATE_TABLE = 

  "CREATE TABLE ACCOUNT (ACCOUNT_ID INT CONSTRAINT ACCOUNT_PK PRIMARY KEY, BALANCE INT)";

  private static final String SQL_CREATE_ACCOUNT = "INSERT INTO ACCOUNT VALUES(?,?)";

  private static final String SQL_VIEW_ACCOUNTS = "SELECT * FROM ACCOUNT";

  private Connection conn = null;

  public void init () throws ServletException {

    super.init();

    try {   

      Class.forName("com.ibm.db2j.jdbc.DB2jDriver");

      //create new db if it does not exist

      conn = DriverManager.getConnection("jdbc:db2j:JSPBankingDB;create=true");

      System.out.println("ServletBankingDB created");

      try{

       PreparedStatement ps = conn.prepareStatement(SQL_DROP_TABLE);

       ps.executeUpdate();

       ps.close();

       System.out.println("Old ACCOUNT table dropped");

      } catch(Exception e){System.out.println("Error dropping ACCOUNT table: " + e);}

      PreparedStatement ps1 = conn.prepareStatement(SQL_CREATE_TABLE);

      ps1.executeUpdate();

      System.out.println("ACCOUNT table created");

      ps1.close();

      PreparedStatement ps2 = conn.prepareStatement(SQL_CREATE_ACCOUNT);

      for(int i = 1; i < 6; i++) {

        ps2.setInt(1,i);

        ps2.setInt(2,i * 100);

        ps2.executeUpdate();

      }

      ps2.close();

    } catch (Exception e) {System.out.println("Error initializing servlet: " + e);}

  }

  public void doGet(HttpServletRequest req, HttpServletResponse resp)

    throws ServletException, IOException {

    ArrayList al = null;

    try {

      PreparedStatement ps = conn.prepareStatement(SQL_VIEW_ACCOUNTS);

      ResultSet rs = ps.executeQuery();

      al = new ArrayList();

      while(rs.next()) {

        //create JavaBeans, forward to JSP page

        Account account = new Account();

        account.setId(rs.getInt("ACCOUNT_ID"));

        account.setBalance(rs.getInt("BALANCE"));

        al.add(account);

      }

      rs.close();

      ps.close();

    } catch(SQLException sqle) {throw new ServletException(sqle.getMessage());}

    req.setAttribute("accountList", al);

    RequestDispatcher rd = getServletContext().getRequestDispatcher("/AccountBrowser.jsp");

    //RequestDispatcher rd = getServletContext().getRequestDispatcher("/AccountBrowser_JSTL.jsp");

    rd.forward(req,resp);

  }

}

AccountBrowser.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html>

<head>

<%@ page 

language="java"

contentType="text/html; charset=ISO-8859-1"

pageEncoding="ISO-8859-1"

import="java.util.Iterator,lqtraining.Account"

%>

<title>Account Browser</title>

</head>

<body>

<h1>Account Browser</h1>

<jsp:useBean id="accountList" class="java.util.ArrayList" scope="request"></jsp:useBean>

<table border="1">

<tr>

  <th>Account</th>

  <th>Balance</th>

</tr>

<%

Iterator i = accountList.iterator();

while(i.hasNext()) {

%>

<tr>

<%


Account account = (Account)i.next();


out.println("<td>" + account.getId() + "</td><td>" + account.getBalance() + "</td>");

%>

</tr>

<%

}

%>

</table>

</body>

</html> 

AccountBrowser.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<%@taglib uri="http://java.sun.com/jstl/core" prefix="c"%>

<%@taglib uri="http://java.sun.com/jstl/fmt" prefix="fmt"%>

<html>

<head>

<%@ page 

language="java"

contentType="text/html; charset=ISO-8859-1"

pageEncoding="ISO-8859-1"

%>

<title>Account Browser - JSTL</title>

</head>

<body>

<h1>Account Browser - JSTL</h1>

<table border="1">

  <tr>

    <th>Account</th>

    <th>Balance</th>

  </tr>

<c:forEach items="${accountList}" var="account">

  <tr>

    <td><c:out value="${account.id}" /></td>

    <td><fmt:formatNumber value="${account.balance}" type="currency" /></td>

  </tr>

</c:forEach>

</table>

</body>

</html>


