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Preface

This tutorial introduces you to the APIs, tools, and services provided in the Java%. 2 Enter-
prise Edition (J2EE) Software Developer Kit (SDK). You can get the free J2EE SDK
(http://java.sun.com/j2ee/download.html) to use for demonstrations, prototyping,
educational use, and verifying J2EE application portability.

To support these uses the J2EE SDK comes with J2EE development and deployment tools,
Java WebServer%o. technology, Cloudscape database, Java Software application server,
Extensible Markup Language (XML) support, the J2EE APIs, and Java Plug-In. Java Plug-

In lets you run Java 2 applets in browsers that support an earlier release of the Java Runtime
Environment (JRE).

Note: This is a work in progress. Links to new lessons are turned on when they become
available. Submit comments and suggestions to jdcee@sun.com
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Lesson 1:
A Simple Session Bean

This lesson introduces you to J2EE applications programming, and the J2EE SDK by show-
ing you how to write a simple thin-client multitiered enterprise application.

The J2EE SDK is a non-commercial operational definition of the J2EE platform and specifi-
cation made freely available by Sun Microsystems for demonstrations, prototyping, and edu-
cational uses. It comes with the J2EE application server, web server, database, J2EE APIs,
and a full-range of development and deployment tools. You will become acquainted with
many of these features and tools as you work through the lessons in this tutorial.

« Example Thin-Client Multitiered Application

« J2EE Software and Setup

» Path Settings

¢ Classpath Settings

« J2EE Application Components

e Create the HTML File

» Create the Servlet

« Servlet Code

» Create the Session Bean and Servlet

» Start the J2EE Application Server

 Start the Deploy Tool

» Assemble the J2EE Application

» Verify and Deploy the J2EE Application

* Run the J2EE Application

Example Thin-Client Multitiered Application

The example thin-client multitiered application for this lesson accepts user input through an
HTML form that invokes a servlet. The servlet uses Java Naming and Directory Intérface



(JNDI) code to look up a session Bean to perform a calculation on its behalf. Upon receiving
the results of the calculation, the servlet returns the calculation value to the end user in an
HTML page.

This example is a thin-client application because the servlet does not execute any business
logic. The simple calculation is performed by a session Bean executing on the J2EE applica-
tion server. So, the client is thin because it does not handle the processing; the session Bean
does.

As shown in Figure 1, the thin-client servlet is the first tier in this multitier example, and the
application server is the second tier. Multitier or three-tier architecture extends the standard
two-tier client and server model by placing a multithreaded application server between the
client and database.

Browser

Network

Thin-Client
Tier Servlet

Network

Tier |Enterprise Beans
2 Application
Server

Network
Tier Database
3 Server

Figure 1 Multitiered Architecture



While this lesson uses only two of the three tiers, Lesson 2 expands this same example to
access the database server in the third tier. Later lessons adapt the example to use JavaSer-
ver] Pages and Extensible Markup Language (XML).

J2EE Software and Setup

To run the lesson examples, you need to download and install the Java 2 SDK Enterprise
Edition (J2EE), Version 1.2 Release, and Java 2 SDK, Standard Edition. The instructions in
this tutorial assume these are installed in a directory in monicap's home directory.

Note: Everywheramonicap is used in a path name, please change it to your own user
name.

Unix:

/home/monicap/J2EE/j2sdkeel.2
/home/monicap/J2EE/jdk1.2.2

Windows:

\home\monicap\J2EE\j2sdkeel.2
\home\monicap\J2EE\jdk1.2.2

The download has the J2EE application server, Cloudscape database, HTTP, HTTP over
secure socket layer (SSL) also known as HTTPS, development and deployment tools, and
the Java APIs for the Enterprise. To use these features, set your path and class path variables
as described here.

Path Settings

Path settings make the development and deployment tools accessible from anywhere on your
system.

Unix:

/home/monicap/J2EE/jdk1.2.2/bin
/home/monicap/J2EE/j2sdkeel.2/bin



Windows:

\home\monicap\J2EE\jdk1.2.2\bin
\home\monicap\J2EE\j2sdkeel.2\bin

Class Path Settings

Class path settings tell the Java 2 development and deployment tools where to find the vari-
ous class libraries they use.

Unix:

/home/monicap/J2EE/j2sdkeel.2/lib/j2ee.jar

Windows:
\home\monicap\J2EE\j2sdkeel.2\lib\j2ee.jar

J2EE Application Components

J2EE applications programmers write J2EE application components. A J2EE application
component is a self-contained functional software unit that is added to and interfaces with
other application components. The applications programmer or an assembler uses the
Deploy tool to assemble application components into a complete J2EE application.

The example for this lesson has two application components: (1) An HTML page and serv-
let, and (2) A session Bean. You will create the components, assemble them into a complete
J2EE application, and deploy and run the application in this lesson.

An application component can consist of a number of elements. For example, the HTML
page and servlet are one application component because they work together. The HTML
form invokes the servlet, and the servlet retrieves the data entered onto the form embedded
in the HTML page.

Also, the session Bean is one application component that consists of the sessiondBean (
cBean.class ), and its home QalcHome.class ) and remote €alc.class ) interfaces. The

home and remote interfaces are the means by which client programs access the session Bean
methods.

Figure 2 shows how the page looks when displayed to the usenohiehtml  file has two
data fields so the user can enter a social security number and a multiplier. When the user
clicks thesubmit button, BonusServiet  retrieves the end user data, looks up the session



Bean, and passes the user data to the session Bean. The session Bean calculates a bonus and
returns the bonus value to the servlet. The servlet then returns another HTML page with the
bonus value for the end user to view.

Bonus Calculation

Enter social security Number:
I

Enter Multiplier:

Submitl Resetl

Figure 2 HTML Page

Figure 3 shows how data flows between the browser and the session Bean. The session Bean
executes in the J2EE application server.

Component Component
| |
[ |
Browser Servlet Session Bean
bonus.html BonusServlet.class CalcBean.class

Calc.class
CalcHome.class

Figure 3 Data Flow



Create the HTML File

The HTML code fomonus.html  is below. The interesting thing about the form HTML code

is the alias used to invokgonusServiet . When the user clicks the Submit button on the
HTML form, BonusServlet is invoked because it is mapped to the BonusAlias during appli-
cation assembly.

HTML Code

The example assumes this file is in th@me/monicap/J2EE/ClientCode directory on
Unix. Here and hereafter, Windows users can reverse the slashes to get the correct directory
pathname for their platform.

<HTML>

<BODY BGCOLOR = "WHITE">

<BLOCKQUOTE>

<H3>Bonus Calculation</H3>

<FORM METHOD="GET"
ACTION="BonusAlias">

<p>

Enter social security Number:

<P>

<INPUT TYPE="TEXT" NAME="SOCSEC"></INPUT>

<p>

Enter Multiplier:

<p>

<INPUT TYPE="TEXT" NAME="MULTIPLIER"></INPUT>

<P>

<INPUT TYPE="SUBMIT" VALUE="Submit">

<INPUT TYPE="RESET">

</[FORM>

</BLOCKQUOTE>

</BODY>

</HTML>

Create the Servlet

The servlet code retrieves the user data, looks up the session Bean, passes the data to the ses-
sion Bean, and upon receiving a value back from the session Bean creates an HTML page to
display the returned value to the user. The servlet code is shown in its entirety in Servlet
Code (page 9).



Import Statements
The servlet code begins with import statements for these packages:

e javax.serviet , wWhich contains generic (protocol-independent) servlet classes. The
HTTPServiet class uses theervietException class in this package to indicate a
servlet problem.

» javax.servlet.http, which contains HTTP servlet classes.HifpServiet ~ class is in
this package.

e java.io for system input and output. ThatpServiet  class uses th®Exception
class in this package to signal that an input or output exception of some kind has
occurred.

e javax.naming  for using the Java naming and directory interface APIs to look up the
session Bean home interface.

» javaxrmi  for looking up the session Bean home interface and making its remote
server object ready for communications.

init Method

The BonusServlet.init method looks up the session Bean home interface and creates its
instance. The method uses the JNDI name specified during component asserbly {0

get a reference to the home interface by its name. The next line passes the reference and the
home interface class to tiertableRemoteObject.narrow method to be sure the reference

can be cast to typealcHome .

InitialContext ctx = new InitialContext();

Object objref = ctx.lookup(“calcs");

homecalc = (CalcHome)PortableRemoteObject.narrow(obj
ref, CalcHome.class);

doGet Method

The parameter list for théoGet method takes a&quest andresponse object. The browser

sends a request to the servlet and the servlet sends a response back to the browser. The
method implementation accesses information inrtagest object to find out who made

the request, what form the request data is in, and which HTTP headers were sent, and uses
theresponse oObject to create an HTML page in response to the browser's request.

The doGet method throws amoException if there is an input or output problem when it
handles the request, andarvletException if the request could not be handled. To calcu-
late the bonus value, thlwGet method creates the home interface and callsait®onus
method.



public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException
{
String socsec = null;
int multiplier = 0;
double calc = 0.0;
PrintWriter out;
response.setContentType("text/html");
String title = "EJB Example”;
out = response.getWriter();
out.printin("<HTML><HEAD><TITLE>)
out.printin(title);
out.printin("</TITLE></HEAD><BODY>"),

try{
/IRetrieve Bonus and Social Security Information

String strMult = request.getParameter(
"MULTIPLIER");

Integer integerMult = new Integer(strMult);

multiplier = integerMult.intValue();

socsec = request.getParameter("SOCSEC");

/ICalculate bonus
double bonus = 100.00;
theCalculation = homecalc.create();
calc = theCalculation.calcBonus(multiplier, bo

nus);
}catch(Exception CreateException){
CreateException.printStackTrace();

}

/IDisplay Data
out.printin("<H1>Bonus Calculation</H1>");
out.printin("<P>Soc Sec : " + socsec + "<P>");
out.printin("<P>Multiplier: " + multiplier + "<P

>");
out.printin("<P>Bonus Amount : "+ calc + "<P>");
out.printin("</BODY></HTML>");
out.close();



Servlet Code

Here is the full code. The example assumes this file is irctiketCode

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import javax.naming.*;

import javax.rmi.PortableRemoteObject;
import Beans.*;

public class BonusServlet extends HttpServlet {
CalcHome homecalc;
Calc theCalculation;

public void init(ServletConfig config)
throws ServletException{

/lLook up home interface
try{
InitialContext ctx = new InitialContext();
Object objref = ctx.lookup(“calcs");
homecalc =
(CalcHome)PortableRemoteObject.narrow(
objref,
CalcHome.class);
} catch (Exception NamingException) {
NamingException.printStackTrace();

}

}
public void doGet (HttpServletRequest request,

HttpServletResponse response)
throws ServletException, IOException

String socsec = null;
int multiplier = 0;
double calc = 0.0;
PrintWriter out;
response.setContentType("text/html");
String title = "EJB Example”;
out = response.getWriter();
out.printin("<HTML><HEAD><TITLE>");
out.printin(title);
out.printin("</TITLE></HEAD><BODY>");
try{

//IRetrieve Bonus and Social Security Information
String strMult =

request.getParameter("MULTIPLIER");

directory on Unix.
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Integer integerMult = new Integer(strMult);
multiplier = integerMult.intValue();
socsec = request.getParameter("SOCSEC");
/ICalculate bonus
double bonus
theCalculation
calc =
theCalculation.calcBonus(multiplier, bonus);
}catch(Exception CreateException){
CreateException.printStackTrace();

100.00;
homecalc.create();

}
/IDisplay Data

out.printin("<H1>Bonus Calculation</H1>");
out.printin("<P>Soc Sec © " + socsec + "<P>");
out.printin("<P>Multiplier: " + multiplier + "<P
>");

out.printin("<P>Bonus Amount © "+ calc + "<P>");
out.printin("</BODY></HTML>");
out.close();

}

public void destroy() {
System.out.printin("Destroy");

}
}

Create the Session Bean

A session Bean represents a transient conversation with a client. If the server or client
crashes, the session Bean and its data are gone. In contrast, entity Beans are persistent and
represent data in a database. If the server or client crashes, the underlying services ensure
that the entity Bean data is saved.

Because the enterprise Bean performs a simple calculation at the reqeestisHerviet
and the calculation can be reinitiated in the event of a crash, it makes sense to use a session
Bean in this example.

Figure 4 shows how the application components work as a complete J2EE application once
they are assembled and deployed. The container, shown in the shaded box, is the interface
between the session Bean and the low-level platform-specific functionality that supports the
session Bean. The container is created during deployment.
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Figure 4 Application Components

The next sections show the session Bean code. The example assumes these files are placed in
the/home/monicap/J2EE/Beans  directory on Unix.

Note: While this example shows how to write the example session Bean, itis also pos-
sible to purchase enterprise Beans from a provider and assemble them into a J2EE
application.

CalcHome

BonusServlet does not work directly with the session Bean, but creates an instance of its
home interface. The home interface exteaaBHomeand has areate method for creating
the session Bean in its container.

CreateException is thrown if the session Bean cannot be created RanthteException IS
thrown if a communications-related exception occurs during the execution of a remote
method.

package Beans;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;

public interface CalcHome extends EJBHome {
Calc create() throws CreateException,
RemoteException;



12

Calc

When the home interface is created, the J2EE application server creates the remote interface
and session Bean. The remote interface ext&ig®bject and declares thealcBonus

method for calculating the bonus value. This method is required to tjarawrmi.Remo-

teException , and is implemented by tltaicBean class.

package Beans;

import javax.ejb.EJBObject;
import java.rmi.RemoteException;

public interface Calc extends EJBObject {
public double calcBonus(
int multiplier, double bonus)
throws RemoteException;

CalcBean

The session Bean class implementsshssionBean interface and provides behavior for the
calcBonus method. ThesetSessionContext and ejpCreate  methods are called in that
order by the container aftebnusServiet  calls thecreate method in CalcHome.

The empty methods are from tisessionBean interface. These methods are called by the
Bean's container. You do not have to provide behavior for these methods unless you need
additional functionality when the Bean is, for example, created or removed from its con-
tainer.

package Beans;

import java.rmi.RemoteException;
import javax.ejb.SessionBean;
import javax.ejb.SessionContext;

public class CalcBean implements SessionBean {

public double calcBonus(int multiplier,
double bonus) {
double calc = (multiplier*bonus);
return calc;
}
/IThese methods are described in more
//detail in Lesson 2
public void ejbCreate() { }
public void setSessionContext(
SessionContext ctx) { }
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public void ejbRemove() { }
public void ejbActivate() { }
public void ejbPassivate() { }
public void ejbLoad() { }
public void ejbStore() { }

Compile the Session Bean and Servlet

To save on typing, the easiest way to compile the session Bean and servlet code is with a
script (on Unix) or a batch file (on Windows).

Compile the Session Bean

Unix

#!/bin/sh

cd /home/monicap/J2EE

J2EE_HOME=/home/monicap/J2EE/j2sdkeel.2

CPATH=.:$J2EE_HOME/lib/j2ee.jar

javac -d . -classpath "$CPATH" Beans/CalcBean.java
Beans/CalcHome.java Beans/Calc.java

Windows

cd \home\monicap\J2EE

set J2EE_HOME=\home\monicap\J2EE\j2sdkeel.2

set CPATH=.;%J2EE_HOME%\lib\j2ee.jar

javac -d . -classpath %CPATH% Beans/CalcBean.java
Beans/CalcHome.java Beans/Calc.java

Compile the Servlet

Unix

cd /home/monicap/J2EE/ClientCode

J2EE_HOME=/home/monicap/J2EE/j2sdkeel.2

CPATH=.:$J2EE_HOME/lib/j2ee.jar:
/home/monicap/J2EE

javac -d . -classpath "$CPATH" BonusServlet.java
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Windows

cd \home\monicap\J2EE\ClientCode

set J2EE_HOME=\home\monicap\J2EE\j2sdkeel.2

set CPATH=.;%J2EE_HOME%\lib\j2ee.jar;
\home\monicap\J2EE

javac -d . -classpath %CPATH% BonusServlet.java

Start the J2EE Application Server

You need to start the J2EE application server to deploy and run the example. The command
to start the server is in then directory under your J2EE installation. If you have your path

set to read thein directory, go to theg2ee directory (so your live version matches what you

see in this text) and type:

j2ee -verbose

If that does not work, type the following from theeE directory:

Unix:

j2sdkeel.2/bin/j2ee -verbose

Windows:

j2sdkeel.2\bin\j2ee -verbose

Theverbose option prints informational messages to the command line as the server starts
up. When you Se&EE server startup complete , you can start the depoloyer tool.

Start the Deploy Tool

To assemble and deploy the J2EE application, you have to start the deploy tool. If you have
your path set to read thén directory, go to the2ek directory (so your live version matches
what you see in this text) and type:

deploytool

If that does not work, do the following from tbzeE directory:
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Unix:
j2sdkeel.2/bin/deploytool

Windows:
j2sdkeel.2\bin\deploytool

Notes:If a memory access error is encountered when statép@gytool , add an
environment variable callethvA_FONTSand set the path to&font directory>

For examplec:\winnt\fonts . Also, If a NullPointerException for BasicFi-
leChooserUl  is encountered when startingploytool , be sure you are not starting
the tool from the root directory (i.e:\ ). If you run it from another location, such as
thebin directory for yourj2sdkee1.2 installation, you will not encounter the prob-
lem.

Deploy Tool

The Deploy tool shown in Figure 5 has four main windows. The Local Applications window
displays J2EE applications and their components. The Inspecting window displays informa-
tion on the selected application or components. The Servers window tells you the application
server is running on the local host. And the Server Applications window tells you which
applications have been installed. As you go through the steps to assemble the example J2EE
application, you will see the Local Applications, Inspecting, and Server Applications win-
dows display information.
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e Application Deployment T ool 4
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Figure 5 Deploy Tool

Note: To the right of the Server Applications window is a grayethstall  button.
After you deploy the application, you will see the application listed in the Server
Applications window. You can clickuninstall  to uninstall the application, make
changes, and redeploy it without having to stop and restart the application server.

Assemble the J2EE Application

To assemble a J2EE application, you first create an Enterprise Archive (EAR) file and then

add the application components to it. In this example, there are the following two application
components:

* A Web Archive (WAR) file that contains tlenus.html  andBonusServiet  files.

« AJava Archive (JAR) file that contains the three session Bean filésclass |, Cal-
cHome.class , andCalcBean.class

Here is a summary of the assembly steps, which are discussed in more detail below.
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1. Create J2EE application EAR filBogusApp.ear ).
2. Create session Bean JAR fitei¢Bean.jar ).

3. Create web component WAR fiBogus.war ).

4. Specify INDI name for session Beaics ).

5. Specify Root ContexBénusRoot ).

Create J2EE Application EAR file

From theFile menu, selectNew Application
In theNew Application dialog box that appears, typenusApp for theApplication Name.

Click the .. button next to thd.ocation field to open the file chooser to select the location
where you want the applicatiopaR file to be saved. In this example, that directory is
export/home/monicap/J2EE

In the New Application file chooser, locate the directory where you want to place the appli-
cationeARfile, and in the~ile namefield, type BonusApp.

Click New Application
Click ok

TheBonusApp file is now listed in the Local Applications window, and the Inspector window
to the right shows the display name, location, and contents informatioBofosApp . The

meta information shown in the contents window describes the JAR file and J2EE applica-
tion, and provides runtime information about the application.

Create Session Bean JAR File
Enterprise Beans (entity and session Beans) are bundled into a Java Archive (JAR) file.

From theFile menu, selectNew Enterprise Bean . The New Enterprise Bean Wizard
starts and displays dntroduction dialog box that summarizes the steps you are about to
take. After reading it over, cliokext .

In theEJB JAR dialog box, specify the following information:

Enterprise Bean will go in : BonusApp
Display name: BonusApp
Description: A simple session Bean that

calculates a bonus. It has one method

Click Add. There are two Add buttons on this screen. Make sure you click the second one
down that is next to th€ontents window.



18

In the Add Contents to .JAR dialog box, go to the2ee directory. You can either type the
path name or use the browser to get there. Once atteedirectory, double click omeans
to display the contents of tiseans directory.

SelectcCalc.class
Click Add.
SelectcalcHome.class
Click Add.
SelectCalcBean.class
Click Add.

The Add Contents to .JAR dialog box should look like the one in Figure 6. The important
thing is that theEnterprise Bean JAR classes show theeans directory prefixed to the class
names.
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—|Add Contents to JAR — Select Enterprise Bea

Choose the classes forthe Enterprise Eean being package.

Choose directony

fexporfhomelmonicapl2EE Browse. ..

[ ZEeansar
[ 2Beans.war
[y 2BeansClientjar

[C1 Eeans
[ Calc.class

[ Calc.java

[} CalcBean.class

[} CalcBean java

[ CalcHome.class

[ CalcHome java
Enterprize Bean JAR classes

4

Add Remoye

BeansfCalc.class
Beans/CalcBean.class
BeansiCalcHome. class

Ol Cancel Help

Figure 6 Select Session Bean Class Files

Click OK.

You should now be back at theJB JAR dialog box.Beans/Calc.class , Beans/Cal-
cHome.class , andBeans/CalcBean.class should appear in théontents window.

Click Next.
In theGeneral dialog box, make sure the following information is selected:

classnameBeans.CalcBean
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Home interface: Beans.CalcHome
Remote interface:Beans.Calc
Bean type:Session andStateless

In the same dialog box, specify the display name (the name that appears when when the JAR
file is added to BonusApp in the Local Applications window, and provide a description of
the JAR file contents.

Display Name:calcJar
Description: This JAR file contains the CalcBean session Bean.
Click Next .

The Environment Entries dialog box appears. This example does not use properties (envi-
ronment entries) so you can cliekish

To verify the JAR file was indeed added, go to the Local Applications window and click the
key graphic in front of theBonusApp EAR file. You will see the JAR file. Click the key
graphic in front of the JAR file to see the session Bean.

General inspection information appears in the right windowsteiusApp . You can see Gen-
eral inspection information faralcJar or CalcBean by selecting them.

Create Web Component WAR File

Web clients (HTML pages and their corresponding servlets, or JavaServer Pages) are bun-
dled into a Web Archive (WAR) file.

From the File menu, seleciNew Web Component TheNew Web Component Wizardstarts
and displays a window that summarizes the steps you are about to take. After reading it over,
click Next .

In the WAR File General Properties dialog box, provide the following information:

WAR file:  BonusApp

Display name: BonusAppWar

Description: This war file contains a servlet and an
html page.

Click Add.

In the Add Contents to WAR dialog box, go to theclientCode directory. You can either
type the path name or use the browser to get there.
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SelectBonusServiet.class. Make sure the WAR contents shows the listing as
bonus.html without thelientCode  directory prefixed to the name.

fexporthiorme/monicapid2EEClientCode

[} BonusServiet java
2 [ bonug.htmi
[ compClient.sh

BonusSerdlet.class

Figure 7 Add BonusServlet.class

Click Add.
Click Next .

Choose thelientCode directory again.
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Selectbonus.html. Be sure the WAR contents shows the listing as bonus.html without
theclientCode directory prefixed to the name.

Click Add.
The Add Contents to WAR dialog box should look like the one in Figure 8.

[y BonusServlet.class
[ BonusServlet java

e

Figure 8 Add bonus.html

Click Finish .
In theWAR File General Propertiesdialog box, clicknext .
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In the Choose Component Typalialog box, selecDescribe a servle((if it is not already
selected), and clickext .

In the Component General Propertiesdialog box, make sure BonusServlet is selected for
the Servlet Class and then enter a display nammoifusServiet ), and a description. You
can ignore thestartup  andioad sequence setting here because this example uses only one
servlet.

Click Next on theParametersdialog box.BonusServiet —does not use any initialization
parameters.

In theAliasesdialog box, clickadd.

In the URL Mappings list, typ@onusAlias . This is the same alias name you put in the
AcTIONfield of the HTML form embedded in thenus.html  file.

Click Finish

In the Content pane, you can see that the WAR file contains an XML file with structural and
attribute information on the web application, théwus.html  file, and theBonusServlet

class file. The WAR file format is such that all servlet classes go in an entry starting with
Web-INF/classes . However, when the WAR is deployed, thenusServiet  class is placed

in a Context Root directory undeublic_html . This placement is the convention for Serv-
let 2.2 compliant web servers.

If you want to change the display name or description, put your cursor in the appropriate
field in the window and change them as you wish. Your edits take effect with you press the
Return Kkey.

Specify JINDI Name and Root Context

Before you can deploy theonusApp application and its components, you have to specify the
JNDI nameBonusServiet  uses to look up thealcBean session Bean, and specify a context
root directory where the deployer will put the web components.

JNDI Name

To specify the INDI name, select thenusApp EAR file in the Local Applications window.
The Inspecting window displays tabs at the top, and one of those tabs is JINDI Names. Select
it.

The Inspecting window shows a three-column display with one row. CalcJar is listed in the
left column, and in the far right column under JNDI name, type calcs and press the Return
key. That JNDI name is the same JNDI name passed to the BonusServlet.lookup method.
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Context Root

Click theweb Context tab at the top of thenspecting  window. You will seeBonusAppWar
in the left column. TypeBonusRoot in the right column and press theturn  key. During
deployment th&onusRoot directory is created under thevlic_htmi  directory in your
J2sdkee1.2 installation, and th@onus.html  file and BonusServiet ~ class are copied
into it as shown in Figure 9.

j2sdkeel.2

public_html

BonusRoot

WEB-INF bonus.html

classes

BonusServlet.class

Figure 9 Context Root Directory Structure

Verify and Deploy the J2EE Application

Before you deploy the application, it is a good idea to run the verifier. The verifier will pick
up errors in the application components such as missing enterprise Bean methods that the

compiler does not catch.

Verify

With BonusApp selected, chooserifier ~ from theTools menu. In the dialog that pops up,
click ok The window should tell you that all tests passed. That is, if you used the session
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Bean code provided for this lesson. Close the verifier window because you are now ready to
deploy the application.

Note: In the Version 1.2 software you might get tasts app.WebURI  error. This
means the deploy tool did not putvear extension on th&vaRfile duringwAKile cre-
ation. This is a minor bug and the J2EE application deploys just fine in spite of it.

Deploy

From theTools menu, chooseeploy Application . A Deploy BonusAppdialog box pops
up. Verify that the Target Server selectionis either localhost or the name of the host running
the J2EE server.

Do not check theReturn Client Jar box. The only time you need to check this box is when
you deploy a stand-alone application for the client program. This example uses a servlet and
HTML page so this box should not be checked. Checking this box creates a JAR file with
the deployment information needed by a stand-alone application.

Click Next .

Make sure the JNDI name showsics . If it does not type it in yourself, and press the
Return key.

Click Next .

Make sure the Context Root name shawsusRoot . If it does not, type it in yourself and
press th&eturn key.

Click Next .

Click Finish  to start the deployment. A dialog box pops up that displays the status of the
deployment operation. When it is complete, the three bars on the left will be completely
shaded as shown in Figure 10. When that happens,astick
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Deployment Progress

Progress

Contacted senver...

Application BonusApp transferred

BonusApp has 1 ejbs, 1 webh components t

Deploying Ejhs...

Frocessing beans ...

Generating wrapper code for calcs

Cormpiling wrapper classes for calcs

Cormpiling RMITIGP classes for calcs

mMaking client JARs.

mMaking server JARS.

contact the web server and ask it to run: fex
eh Components Deployed.

Deployment of BonusApp is complete.

Client code for the deploved application Bo

4

514

Figure 10 Deploy Application

Run the J2EE Application

The web server runs on port 8000 by default. To openbtim@s.html

browser tohttp://localhost:8000/BonusRoot/bonus.html

tool put the HTML file.

page point your

, Which is where the Deploy

Fill in a social security number and multiplier, and click thémit button.BonusServiet
processes your data and returns an HTML page with the bonus calculation on it.

Bonus Calculation

Soc Sec: 777777777
Multiplier: 25

Bonus Amount 2500.0



27

Lesson 2:
A Simple Entity Bean

This lesson expands the Lesson 1 example to use an entity BeagServiet  calls on the

entity Bean to save the social security number and bonus information to and retrieve it from
a database table. This database access functionality adds the third and final tier to the thin-
client, multitiered example started in Lesson 1.

The J2EE SDK comes with Cloudscape database, and you need no additional setup to your
environment for the entity Bean to access it. In fact in this example, you do not write any
SQL or JDBQ1 code to create the database table or perform any database access operations.
The table is created and the SQL code generated with the Deploy tool during assembly and
deployment.

» Create the Entity Bean

¢ Change the Servlet

e Compile

» Start the Platform and Tools
« Assemble and Deploy

* Run the J2EE Application

Create the Entity Bean

An entity Bean represents persistent data stored in one row of a database table. When an
entity Bean is created, the data is written to the appropriate database table row, and if the
data in an entity Bean is updated, the data in the appropriate database table row is also
updated. The database table creation and row updates all occur without your writing any

SQL or JDBC code.

Entity Bean data is persistent because it survives crashes. If a crash occurs while the data in
an entity Bean is being updated, the entity Bean data is automatically restored to the state of
the last committed database transaction. If the crash occurs in the middle of a database trans-
action, the transaction is backed out to prevent a partial commit from corrupting the data.
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BonusHome

The main difference between tlmicHome session Bean code and tBenusHome entity

Bean code shown below is the addition of theiByPrimaryKey finder method. This
method takes the primary key as a parameter, which is a social security number. The primary
key is used to retrieve the table row with a primary key value that corresponds to the social
security number passed to this method.

The create method takes the bonus value and primary key as parameters. When
BonusServlet  instantiates the home interface and callscitste method, the container
creates @onusBean instance and calls it§bCreate  method. TheBonusHome.create and
BonusBean.ejbCreate  methods must have the same signatures, so the bonus and primary
key values are passed from the home interface to the entity Bean by way of the entity Bean's
container. If a row for a given primary key (social security) number already exists, a
java.rmi.RemoteException is thrown that is handled in tiB@nusServiet  client code.

package Beans;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.FinderException;
import javax.ejb.EJBHome;

public interface BonusHome extends EJBHome {
public Bonus create(double bonus, String socsec)
throws CreateException, RemoteException;
public Bonus findByPrimaryKey(String socsec)
throws FinderException, RemoteException;

Bonus

After the home interface is created, the container creates the remote interface and entity
Bean. TheBonus interface declares thtBonus andgetSocSec methods so the servlet can
retrieve data from the entity Bean.

package Beans;

import javax.ejb.EJBObject;
import java.rmi.RemoteException;

public interface Bonus extends EJBObject {
public double getBonus() throws RemoteException;
public String getSocSec() throws RemoteException;

}
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Component Component

Browser Servlet Session Bean

bonus.html BonusServlet.class CalcBean.class

Calc.class
CalcHome.class

<
Component
|
|

Entity Bean

BonusBean.class
Bonus.class
BonusHome.class

Database

BonusBean

BonusBean is a container managed entity Bean. This means the container handles data per-
sistence and transaction management without your writing code to transfer data between the
entity Bean and the database or define transaction boundaries.

If for some reason you want the entity Bean to manage its own persistence or transactions,
you would provide implementations for some of the empty methods shown BoitheBean

code below. The following links take you to documents that describe Bean-managed persis-
tence and transactions, and a later lesson in this tutorial will cover Bean-managed transac-
tions.

» Chapter 3 of the Writing Advanced Applications tutorial.
e Chapter 4 of the Enterprise JavaBear3eveloper's Guide.
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WhenBonusServlet  callsBonusHome.create , the container calls thBonusBean.setEnti-
tyContext method. TheentityContext instance passed to tetEntityContext method
has methods that let the Bean return a reference to itself or get its primary key.

Next, the container calls thgbCreate method. TheejbCreate method assigns data to the
Bean's instance variables, and then the container writes that data to the database.

The ejbPostCreate  method is called after thebcCreate method and performs any pro-
cessing needed after the Bean is created. This simple example does no post-create process-

ing.

The rest of the empty methods are callback methods called by the container to notify the
Bean that some event is about to occur. You would provide behavior for some of these meth-
ods if you are using Bean-managed persistence, and others if you need to provide Bean-spe-
cific cleanup or initialization operations. These cleanup and initialization operations take
place at specific times during the Bean's lifecycle, and the container notifies the Bean and
calls the applicable method at the appropriate time. Here is a brief description of the empty
methods:

e TheejpPassivate  andejbActivate  methods are called by the container before the
container swaps the Bean in and out of storage. This process is similar to the virtual-
memory concept of swapping a memory page between memory and disk.

¢ The container calls thgbremove method if the home interface has a corresponding
remove method that gets called by the client.

» TheejbLoad andejpStore methods are called by the container before the container
synchronizes the Bean's state with the underlying database.

The getBonus andgetSocSec methods are called by clients to retrieve data stored in the
instance variables. This example hassaoxxx methods, but if it did, clients would call

them to change the data in the Bean's instance variables. Any changes to the instance vari-
ables result in an update to the table row in the underlying database.

package Beans;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EntityBean;
import javax.ejb.EntityContext;

public class BonusBean implements EntityBean {
public double bonus;
public String socsec;

private EntityContext ctx;

public double getBonus() {



return this.bonus;

}

public String getSocSec() {
return this.socsec;

}

public String ejbCreate(double bonus,
String socsec)
throws CreateException{
/ICalled by container after setEntityContext
this.socsec=socsec;
this.bonus=bonus;
return null;

}

public void ejbPostCreate(double bonus,
String socsec) {
/[Called by container after ejbCreate

}

/[These next methods are callback methods that
/lare called by the container to notify the
/[Bean some event is about to occur

public void ejbActivate() {
/[Called by container before Bean
//lswapped into memory

}

public void ejbPassivate() {
/ICalled by container before
//Bean swapped into storage

}

public void ejbRemove() throws RemoteException {
/ICalled by container before
/ldata removed from database

}

public void ejbLoad() {
/ICalled by container to
/lrefresh entity Bean's state

}

public void ejbStore() {
/ICalled by container to save
/[Bean's state to database

}

31
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public void setEntityContext(EntityContext ctx){
/ICalled by container to set Bean context

}

public void unsetEntityContext(){
/ICalled by container to unset Bean context

}

Change the Servlet

The BonusServlet program is very similar to the Lesson 1 version with changesinin the
anddoGet methods. Thenit method for this lesson looks up both thelcBean session
Bean, and theonusBean entity Bean.

public class BonusServlet extends HttpServlet {
CalcHome homecalc;
Calc theCalculation;
BonusHome homebonus;
Bonus theBonus, record;

public void init(ServletConfig config)
throws ServletException{
try {
InitialContext ctx = new InitialContext();
Object objref = ctx.lookup("bonus");
Object objref2 = ctx.lookup(“calcs");
homebonus=(
BonusHome)PortableRemoteObject.narrow(
objref, BonusHome.class);
homecalc=(CalcHome)
PortableRemoteObject.narrow(
objref2, CalcHome.class);
} catch (Exception NamingException) {
NamingException.printStackTrace();
}
}

Thetry statement in theloGet method creates thealcBean andBonusBean home inter-

faces. After callingcalcBonus to calculate the bonus, th@onusHome.create method is

called to create an entity Bean instance and a corresponding row in the underlying database
table. After creating the table, thBonusHome.findByPrimaryKey method is called to
retrieve the same record by its primary key (social security number). Next, an HTML page is
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returned to the browser showing the data originally passed in, the calculated bonus, and the
data retrieved from the database table row.

Thecatch statement catches and handles duplicate primary key values (social security num-
bers). The underlying database table cannot have two rows with the same primary key, so if
you pass in the same social security number, the servlet catches and handles the error before
trying to create the entity Bean. In the event of a duplicate key, the servlet returns an HTML

page with the original data passed in, the calculated bonus, and a duplicate key error mes-
sage.

try {
//IRetrieve Bonus and Social Security Information
String strMult = request.getParameter(
"MULTIPLIER");//Calculate bonus
Integer integerMult = new Integer(strMult);
multiplier = integerMult.intValue();
socsec = request.getParameter("SOCSEC");
/[Calculate bonus
double bonus = 100.00;
theCalculation = homecalc.create();
calc = theCalculation.calcBonus(
multiplier, bonus);
/ICreate row in table
theBonus = homebonus.create(calc, socsec);
record = homebonus.findByPrimaryKey(socsec);
/[Display data
out.printin("<H1>Bonus Calculation</H1>");
out.printin("<P>Soc Sec passed in: " +
theBonus.getSocSec() + "<P>");
out.printin("<P>Multiplier passed in: " +
multiplier + "<P>");
out.printin("<P>Bonus Amount calculated: " +
theBonus.getBonus() + "<P>");
out.printin("<P>Soc Sec retrieved: " +
record.getSocSec() + "<P>");
out.printin("<P>Bonus Amount retrieved: " +
record.getBonus() + "<P>");
out.printin("</BODY></HTML>");
/ICatch duplicate key error
} catch (javax.ejb.DuplicateKeyException e) {
String message = e.getMessage();
/[Display data
out.printin("<H1>Bonus Calculation</H1>");
out.printin("<P>Soc Sec passed in: " +
socsec + "<P>");
out.printin("<P>Multiplier passed in: " +
multiplier + "<P>");
out.printin("<P>Bonus Amount calculated: " +
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calc + "<P>");
out.printin("<P>" + message + "<P>");
out.printin("</BODY></HTML>");
} catch (Exception CreateException) {
CreateException.printStackTrace();

}
}

Compile

First, compile the entity Bean and servlet. Refer to Lesson 1 for path and classpath settings,
and information on where to place the source files.

Compile the Entity Bean

Unix

#!/bin/sh

cd /home/monicap/J2EE
J2EE_HOME=/home/monicap/J2EE/j2sdkeel.2
CPATH=.:$J2EE_HOME/lib/j2ee.jar

javac -d . -classpath "$CPATH" Beans/BonusBean.java
Beans/BonusHome.java Beans/Bonus.java

Windows

cd \home\monicap\J2EE

set J2EE_HOME=\home\monicap\J2EE\j2sdkeel.2

set CPATH=.;%J2EE_HOME%\lib\j2ee.jar

javac -d . -classpath %CPATH% Beans/BonusBean.java
Beans/BonusHome.java Beans/Bonus.java

Compile the Servlet

Unix:

cd /home/monicap/J2EE/ClientCode
J2EE_HOME=/home/monicap/J2EE/j2sdkeel.2
CPATH=.:$J2EE_HOME/lib/j2ee.jar:/home/monicap/J2EE
javac -d . -classpath "$CPATH" BonusServlet.java
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Windows:

cd \home\monicap\J2EE\ClientCode

set J2EE_HOME=\home\monicap\J2EE\j2sdkeel.2

set CPATH=.;%J2EE_HOME%\lib\j2ee.jar;
\home\monicap\J2EE

javac -d . -classpath %CPATH% BonusServlet.java

Start the Platform and Tools
To run this example, you need to start the J2EE server, the Deploy tool, and Cloudscape
database. In different windows, type the following commands:

j2ee -verbose
deploytool
cloudscape -start

If that does not work, type this from theeg directory:

Unix

j2sdkeel.2/bin/j2ee -verbose
j2sdkeel.2/bin/deploytool
j2sdkeel.2/bin/cloudscape -start

Windows

j2sdkeel.2\bin\j2ee -verbose
j2sdkeel.2\bin\deploytool
j2sdkeel.2\bin\cloudscape -start

Assemble and Deploy

Before you can redeploy the J2EE application with the changes for this lesson, you have to
uninstall the Lesson 1 J2EE application. You can do this any time before you deploy, but just
to make sure you do not forget, do it now.

Uninstall the Application

At the bottom of the Deploy tool is a window listirgpnusApp with anuninstall  button to
the right. Clickuninstall
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Delete and Create New WAR File

The web archive (WAR) file containBonusServlet andbonus.html . Because you have
changedBonusServiet , you have to delete the WAR file from the application, recreate it
with the newBonusServiet , and add the new WAR file back to the J2EE application.

Click the BonusApp application in theLocal Applications window SO you can see its
application components. Sel@ethuswar so it is outlined highlighted.

At the top of the Deploy tool, there is atit menu. Seledbelete .

Now, go through the steps to create the WAR file. These steps are outlined in Lesson 1 and
summarized below:

» Selectrile.New Web Component  from the menus at the top.

* Introduction : Read and Clickiext

» War File General Properties. Specify BonusWar for the display name. Click Add, go
to theclientCode directory, addonusServlet.class , Click Next , go to theClient-
Code directory, addonus.html , click Finish

» War File General Properties Click Next .
e Choose Component Type:Make suredescribe a serviet is selected. Clickiext .
» Component General Properties Make the display nam@onusServiet . Click Next .
» Skip Parameters Click Next .
« Aliases SpecifyBonusalias  for URL Mappings. Clickfinish

In thelnspecting  window, select Web Context and spe@byusRoot .

Create EJB JAR for the Entity Bean

The steps to creating the EJB JAR for the entity Bean are very similar to the steps for the ses-
sion Bean covered in Lesson 1. There are a few differences, however, and those differences
are explained here.

Note: In this lesson, the entity Bean goes in a separate JAR file from the session Bean
to continue the example from Lesson 1 with the least number of changes.

Because these Beans have related functionality, however, you could bundle and deploy them
in the same JAR file. You will see how to bundle related Beans in the same JAR file in Les-
son 3.

» Selectrile.New Enterprise Bean from the menus at the top.

 Introduction : Read and clickiext .
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« EJB JAR: Make suresonusApp shows in theEnterprise Bean will go in field. Spec-
ify BonusJar as the display name. Clickdd (the one next to th€ontentswindow).
Toggle the directory so the Beans directory displays with its contents.

¢ SelectBonus.class , Click Add.

e SelectBonusBean.class . Click Add.
e SelectBonusHome.class . Click Add.
» Click ok

—|Add Contents to JAR — Select Enterprise Bea

Choose the classes for the Enterprise Bean being package.

Choose directony

fexporfhomelmonicapi) 2EES Browse. ..

[ Beans

[y Bonus.class

[ Bonusjava

[ BonusBean.class
[y BonusBean java —
[y BonusHome.class
[ BonusHome java
[ calc.class

[ calcjava

[ CcalcRean class
Enterprise Bean JAR classes

F

1]

Add Rernove

Beans/iBonus.class
Beans/BonusBean.class
Beans/BonusHorme.class

Gk Cancel Help

Figure 11 Adding Classes to BonusJar

* EJB JAR: Click Next .



38

General Make sureBeans.BonusBean is the classnameBeans.BonusHome is the
Home interface, anBeans.Bonus is the Remote interface. EntBsnusBean as the dis-
play name. Clickentity. Click Next .

Entity Settings: SelectContainer managed persistence . In the window below,
checkbonus andsocsec . The primary key class i@va.lang.String , and the pri-
mary key field name isocsec . Note that the primary key has to be a class type. Prim-
itive types are not valid for primary keys. Cligkxt .

Environment Entries: Click Next . This simple entity Bean does not use properties
(environment entries).

Enterprise Bean ReferencesClick Next . This simple entity Bean does not reference
other enterprise Beans.

Resource ReferencesClick Next . This simple entity Bean does not look up a data-
base or JavaMdil session object.

Security: Click Next . This simple entity Bean does not use security roles.

Transaction Management SelectContainer-managed transactions (if it is not
already selected. In the list below makeate , findByPrimaryKey , getBonus and
getSocSec required. This means the container starts a new transaction before running
these methods. The transaction commits just before the methods end. You can find
more information on these transaction settings in Chapter 6 of the Enterprise Java-
Beans Developer's Guide. Clitslkxt .

Click Finish
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—| New Enterprise Bean Wizard — Transaction Management

Flease choose either bean-rnanaged or container-manaded transactions.
[fyou choose to have the container manage the transactions, you must define the
transaction attribute for each method.

EB. Transaction

HaR-TTiE RS FaT

@ W Container-rnanaged transactions.

Method | Transaction Type
b £ r_emwe(java.lang.@bjectparameterﬂ E_NDtSuppturted
' netEJBMetaDatal [MotSupported

|MotSupported

Help Cancel = Back Mext = Finish -

Figure 12 Transaction Management

e Transaction Management Click Finish
* In the Local Applications window, selectBonusApp. In the Inspecting window,
selectINDI names, giveBonusBean the JNDI name offonus , and press the Return key.
Before the J2EE application can be deployed, you need to specify deployment settings for
the entity Bean and generate the SQL. Here is how to do it:

 In the Local Applications window, seletnusBean .
 In the Inspecting window, seleehtity , and click theDeployment Settings button
to the lower right.

* In the Deployment Settings window, specjfic/Cloudscape  (with a capitalC on
Cloudscape) for the Database JNDI name, press Return, make surediaetable
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on deploy andbDelete table on Deploy boxes are checked, and cliGknerate SQL
NnOow.

Note: If you get an error that the connection was refused, start the database as
described in Start the Platform and Tools (page 35).

dhcfCloudscape

jdbeiCloudseape |
I | —
v

v

[ o |

ejbCreate SELECT "soczec" FROM "BonusBeanTable” WHE
ejibRemove RE"socsec" =7

Figure 13 Generate SQL and Database Table
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* When the SQL generation completes, seleciitlaByPrimarykey ~ method in the EJB
method box. To the right a SQL statement appears. It shouldSBieEET “socsec”
FROM “BonusBeanTable” WHERE “socsec’=? . The question mark (?) represents the
parameter passed to theiByPrimarykey =~ method.

¢ Click ok

Verify and Deploy the J2EE Application

With BonusEar selected, choogeifier ~ from theTools menu. In the dialog that pops up,
click ok The window should tell you that all tests passed. That is, if you used the session
Bean code provided for this lesson. Close the verifier window because you are now ready to
deploy the application.

Note:In the Version 1.2 software you might getests app.WebURI  error. The J2EE
application deploys in spite of it. I'll try to find out what causes this error.

SelectTools.Deploy Application from the menus at the top. If you did not uninstall the
application first, you are prompted to do it now.

Do not check theReturn Client Jar box.

Click Next .

Make sure the JNDI name showsics . If it does not type it in yourself, and press the
Return Kkey.

Click Next .

Make sure the Context Root name sh@wsusRoot . If it does not, type it in yourself and
press th&eturn key.

Click Next .

Click Finish  to start the deployment. When deployment completes, okck
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Run the J2EE Application

The web server runs on port 8000 by default. To openbbmes.html  page point your
browser tohttp://localhost:8000/BonusRoot/bonus.html , which is where the Deploy
tool put the HTML file.

Fill in a social security number and multiplier, and click th&mit button.BonusServiet
processes your data and returns an HTML page with the bonus calculation on it.

Bonus Calculation

Soc Sec passed in: 777777777
Multiplier passed in: 25

Bonus Amount calculated: 2500.0
Soc Sec retrieved: 7777777777
Bonus Amount retrieved: 2500.0

If you go back tobonus.html  and change the multiplier to 2, but use the same social secu-
rity number, you see this:

Bonus Calculation

Soc Sec passed in: 777777777
Multiplier passed in: 2

Bonus Amount calculated: 200.0
Duplicate primary key.



43

Lesson 3:
Cooperating Enterprise Beans

In Lesson 2: A Simple Entity Bean (page 27), the servlet looks up and creates a session Bean
to perform a bonus calculation, and then looks up and creates an Entity Bean to store the
bonus value and related social security number. This lesson modifies the example so the ses-
sion Bean looks up and creates the entity Bean. Because the session and entity Bean work
together, they are bundled into one JAR file for deployment.

« Change the Session Bean

¢ Change the Servlet

e Compile

 Start the Platform and Tools

» Assemble the Application

* Run the J2EE Application
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Change the Session Bean

In this lesson and as shown in Figure 14, the entity Bean is a client of the session Bean. This
means the entity Bean gets its data from the session Bean instead @diiosgerviet as

it did in Lesson 2: A Simple Entity Bean (page 27). So,dhieBonus method in the session

Bean is modified to take the social security number as a parameter and create the entity

Bean.
Browser Servlet .
Session Bean
bonus.html BonusServlet.class
< calcBonus method
getRecord method
<

Entity|Bean

Database

Figure 14 Beans Working Together

CalcHome

The calcHome interface is unchanged. It has the sameate method that returns an
instance of the remote interface.

package Beans;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;
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public interface CalcHome extends EJBHome {
public Calc create()
throws CreateException, RemoteException;

Calc

The calcBonus method in the Calc interface is changed to take the social security number as
a parameter. This is stalcBean can pass the bonus and social security number to the entity
Bean after calculating the bonus value. A ngRecord method is added SBalcBean can

find an entity Bean by its primary key (the social security number).

Also, thecalcBonus method signature throwsuplicateKeyException andCreateExcep-

tion . This is soBonusServiet can catch and handle either of these exception conditions.
DuplicateKeyException descends fronTreateException . If you design thecalcBonus
method to throwbuplicateKeyException , but catchcreateException , DuplicateKeyEx-

ception is not thrown. The way around this is to hawgcBonus throw both Dupli-
cateKeyException andCreateException

package Beans;

import javax.ejb.EJBObject;

import java.rmi.RemoteException;
import javax.ejb.DuplicateKeyException;
import javax.ejb.CreateException;

public interface Calc extends EJBObject {
public Bonus calcBonus(int multiplier,
double bonus,
String socsec)
throws RemoteException,
DuplicateKeyException,
CreateException;
public Bonus getRecord(String socsec)
throws RemoteException;

CalcBean

The code to create the entity Bean is moved fi®snusServiet  to thecCalcBonus method

so the bonus and social security number can be written to the entity Bean after the bonus is
calculated. Théxomebonus variable is an instance variable so it can be used irtdleeo-

nus method to look up the entity Bean and in th&Record method to locate the entity
Bean corresponding to the social security number.
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package Beans;

import java.rmi.RemoteException;
import javax.ejb.SessionBean;

import javax.ejb.SessionContext;

import javax.naming.InitialContext;
import javax.rmi.PortableRemoteObiject;
import javax.ejb.RemoveException;
import javax.ejb.DuplicateKeyException;
import javax.ejb.CreateException;

public class CalcBean implements SessionBean {
BonusHome homebonus;
/IThrow DuplicateKeyException and CreateException
//so BonusServlet can catch and handle these
/lexception conditions.
public Bonus calcBonus(int multiplier,
double bonus, String socsec)
throws DuplicateKeyException,
CreateException {
Bonus theBonus = null;
double calc = (multiplier*bonus);
try {
InitialContext ctx = new InitialContext();
Object objref = ctx.lookup("bonus");
homebonus = (BonusHome)
PortableRemoteObject.narrow(
objref, BonusHome.class);
} catch (Exception NamingException) {
NamingException.printStackTrace();

}

//Store data in entity Bean
try {
theBonus = homebonus.create(calc, socsec);
} catch (java.rmi.RemoteException e) {
String message = e.getMessage();
e.printStackTrace();
}

return theBonus;

}

public Bonus getRecord(String socsec) {
Bonus record = null;
//lUse primary key to retrieve data from entity Bean
try {
record = homebonus.findByPrimaryKey(socsec);
} catch (java.rmi.RemoteException e) {
String message = e.getMessage();
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} catch (javax.ejb.FinderException e) {
e.printStackTrace();
}
return record;
}
public void ejbCreate() { }
public void setSessionContext(
SessionContext context){
}
public void ejpRemove() { }
public void ejbActivate() { }
public void ejbPassivate() { }
public void ejbLoad() { }
public void ejbStore() { }

Change the Servlet

The BonusServlet program is very similar to the version in Lesson 2: A Simple Entity Bean
(page 27) with changes in thét anddoGet methods. Thenit method for this lesson
looks up thecalcBean session Bean only.

public class BonusServlet extends HttpServlet {
CalcHome homecalc;
Calc theCalculation;
/INeed Bonus variables because CalcBean methods
/[called in the doGet method return instances
/lof type Bonus
Bonus theBonus, record;

public void init(ServletConfig config)
throws ServletException{
try {
InitialContext ctx = new InitialContext();
Object objref = ctx.lookup(“calcs");
homecalc = (CalcHome)
PortableRemoteObject.narrow(
objref, CalcHome.class);
} catch (Exception NamingException) {
NamingException.printStackTrace();
}
}

Thetry statement in thdoGet method calculates the bonus, creates the session Bean home
interface, and calls thealcBonus and getRecord methods. If the methods successfully
complete, an HTML page is returned showing the data retrieved from the entity Bean. If
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DuplicateKeyException is thrown by thecalcBonus method an HTML page is returned
showing the social security number and multiplier passed in, and the exception message,
Duplicate primary key

As before in Lesson 2: A Simple Entity Bean (page 27),dhieh statement catches and
handles duplicate primary key values (social security numbers).

try {
/[Calculate bonus

double bonus = 100.00;
theCalculation = homecalc.create();
/ICall session Bean
/IPass 3 parameters:multiplier, bonus, and socsec
theBonus = theCalculation.calcBonus(
multiplier, bonus, socsec);
record = theCalculation.getRecord(socsec);
/IDisplay data returned by session Bean
out.printin("<H1>Bonus Calculation</H1>");
out.printin("<P>Soc Sec retrieved: " +
record.getSocSec() + "<P>");
out.printin("<P>Bonus Amount retrieved: " +
record.getBonus() + "<P>");
out.printin("</BODY></HTML>");

} catch (javax.ejb.DuplicateKeyException e) {
String message = e.getMessage();
out.printin("<H1>Bonus Calculation</H1>");

out.printin("<P>Soc Sec passed in: "
"<P>");
out.printin("<P>Multiplier passed in: " +
multiplier + "<P>");
out.printin("</BODY></HTML>");

} catch (Exception CreateException) {

CreateException.printStackTrace();

}

+ socsec +

Compile

First, compile the entity Bean and servlet. Refer to Lesson 1 for path and classpath settings,
and information on where to place the source files.
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Compile the Entity Bean

Unix
#!/bin/sh
cd /home/monicap/J2EE
J2EE_HOME=/home/monicap/J2EE/j2sdkee-beta
CPATH=.:$J2EE_HOME/lib/j2ee. jar
javac -d . -classpath "$CPATH" Beans/BonusBean.java
Beans/BonusHome.java Beans/Bonus.java

Windows

cd \home\monicap\J2EE

set J2EE_HOME=\home\monicap\J2EE\j2sdkee-beta

set CPATH=.;%J2EE_HOME%\lib\j2ee.jar

javac -d . -classpath %CPATH% Beans/BonusBean.java
Beans/BonusHome.java Beans/Bonus.java

Compile the Servlet

unix:

cd /home/monicap/J2EE/ClientCode

J2EE_HOME=/home/monicap/J2EE/j2sdkee-beta

CPATH=.:$J2EE_HOME/lib/j2ee jar:
/home/monicap/J2EE

javac -d . -classpath "$CPATH" BonusServlet.java

Windows:

cd \home\monicap\J2EE\ClientCode

set J2EE_HOME=\home\monicap\J2EE\j2sdkee-beta set
CPATH=.;%J2EE_HOME%\lib\j2ee.jar:\home\monicap\J2EE
javac -d . -classpath %CPATH% BonusServlet.java

Start the Platform and Tools
To run this example, you need to start the J2EE server, the Deploy tool, and Cloudscape
database. In different windows, type the following commands:

j2ee -verbose
deploytool
cloudscape -start

If that does not work, type this from theeg directory:
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Unix

j2sdkee-beta/bin/j2ee -verbose
j2sdkee-beta/bin/deploytool
j2sdkee-beta/bin/cloudscape -start

Windows

j2sdkee-beta\bin\j2ee -verbose
j2sdkee-beta\bin\deploytool
j2sdkee-beta\bin\cloudscape -start

Assemble the Application

Before you can redeploy the J2EE application with the changes for this lesson, you have to
uninstall the Lesson 2 J2EE application. You can do this any time before you deploy, but just
to make sure you do not forget, do it now.

Uninstall the Application

At the bottom of the Deploy tool is a window listirgpnusApp with anuninstall  button to
the right. Clickuninstall

Create J2EE Application EAR file

Rather than update the J2EE application from Lessons 1 and 2, these steps create a whole
new J2EE application. You can either delete the existing J2EE application or leave it. If you
leave theBonusApp application, make sure tteBonusApp application which you are about

to create is selected when you go on and create the WAR and JAR files to go with it. If it is
not selected, the WAR and JAR files might be added toetweisApp J2EE application
instead. You can use the cut, paste, and delete options on the Edit menu to move components
from one application to another.

* From theFile menu, selectNew Application

* In the New Application dialog box that appears, tymenusApp for the Application
Name

» Click the.. button next to thé.ocation field to open the file chooser to select the loca-
tion where you want the applicatiear file to be saved. In this example, that directory
iS /export/home/monicap/J2EE

* IntheNew Application file chooser, locate the directory where you want to place the
applicationEARfile, and in thd=ile namefield, type 2BonusApp.
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¢ Click New Application
» Click ok

Create Web Component WAR File

Now, go through the steps to create the WAR file. These steps are outlined in Lesson 1 and
summarized below. WitBonusApp selected,

» SelectFile.New Web Component  from the menus at the top.

* Introduction : Read and Clickiext

» War File General Properties: Specify BonusWar for the display name. Click Add, go
tothecClientCode directory, addonusServiet.class , Click Next , go to theClient-
Code directory, addonus.html , click Finish

» War File General Properties Click Next .
¢ Choose Component Type:Make sureDescribe a serviet is selected. Clickiext .
« Component General Properties Make the display namBonusServiet . Click Next .
» Skip Parameters Click Next .
» Aliases SpecifyBonusAlias for URL Mappings. Clickrinish

In theinspecting ~ window, select Web Context and sped@bnusRoot .

Create EJB JAR for the Session and Entity Beans

In this lesson, you will put both the session and entity Beans in the same JAR file. To do this,
you first create the JAR file with only the session Bean in it, and then add the entity Bean to
that JAR file.

Create JAR with Session Bean
With 2BonusApp selected,

» Selectrile.New Enterprise Bean from the menus at the top.
 Introduction : Read and clickiext .

« EJB JAR: Make suresonusApp shows in theEnterprise Bean will go in field. Spec-
ify 2BeansJar as the display name. Clickdd (the one next to th€ontentswindow).
Toggle the directory so the Beans directory displays with its contents.

* Selectcalc.class |, Click Add.
¢ SelectcalcBean.class . Click Add.
* SelectcalcHome.class . Click Add.
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Contents Make sure you se@eans/Calc.class , Beans/CalcHome.class , and
Beans/CalcBean.class in the display.
Click ok

EJB JAR: Click Next .

General Make sureBeans.BonusBean is the classnameBeans.BonusHome is the
Home interface, andeans.Bonus is the Remote interface. EnteslcBean as the dis-
play name. Clickiext .

Environment Entries: Click Next . This simple entity Bean does not use properties
(environment entries).

Enterprise Bean ReferencesClick Next . This simple entity Bean does not reference
other enterprise Beans.

Resource ReferencesClick Next . This simple entity Bean does not look up a data-
base or JavaMdil session object.

Security: Click Next . This simple entity Bean does not use security roles.

Transaction Management SelectContainer-managed transactions (if it is not

already selected. In the list below mak#cBonus , andgetRecord required. This

means the container starts a new transaction before running these methods. The trans-
action commits just before the methods end. You can find more information on these
transaction settings in Chapter 6 of the Enterprise JavaBeans Developer's Guide. Click
Next.

Review Settings:Click Finish

In the Local Applications window, selectBonusApp. In the Inspecting window,
selectINDI names, give CalcBean the JNDI name ofalcs , and press the Return key.

Add the Entity Bean
WIth BonusApp selected,

SelectFile.New Enterprise Bean from the menus at the top.
Introduction : Read and clickiext .

EJB JAR: Make sureBeansJar shows in theEnterprise Bean will go in field. This
setting will add the new Bean to the existing JAR file instead of putting the new Bean
inits own JAR file. SpecifgBeansJar as the display name. Cligidd (the one next to

the Contentswindow). Toggle the directory so the Beans directory displays with its
contents.

SelectBonus.class , Click Add.

SelectBonusBean.class . Click Add.

SelectBonusHome.class . Click Add.



* Contents Make sure you se@eans/Bonus.class , Beans/BonusHome.class , and
Beans/BonusBean.class in the display.

¢ Click ok
 EJB JAR: Click Next .

* General Make sureBeans.BonusBean is the classnameBeans.BonusHome is the
Home interface, anBeans.Bonus is the Remote interface. Ent®snusBean as the dis-
play name. Clickiext .

» Entity Settings: SelectContainer managed persistence . In the window below,
checkbonus andsocsec . The primary key class i@va.lang.String , and the pri-
mary key field name isocsec . Note that the primary key has to be a class type. Prim-
itive types are not valid for primary keys. Cligkxt .

« Environment Entries: Click Next . This simple entity Bean does not use properties
(environment entries).

« Enterprise Bean ReferencesClick Next . This simple entity Bean does not reference
other enterprise Beans.

* Resource ReferencesClick Next . This simple entity Bean does not look up a data-
base or JavaMail session object.

« Security: Click Next . This simple entity Bean does not use security roles.

» Transaction Management SelectContainer-managed transactions (if it is not
already selected. In the list below madeate , findByPrimaryKey , getBonus and
getSocSec required. This means the container starts a new transaction before running
these methods. The transaction commits just before the methods end. You can find
more information on these transaction settings in Chapter 6 of the Enterprise Java-
Beans Developer's Guide. Clitskxt .

* Review Settings:Click Finish

* In the Local Applications window, selectBonusApp. In the Inspecting window,
selectiNDI names, give Bonugean the JINDI name ofonus , and press the Return key.

Before the J2EE application can be deployed, you need to specify deployment settings for
the entity Bean and generate the SQL. Here is how to do it:

* In the Local Applications window, seleBtnusBean .

 In the Inspecting window, seleehtity , and click theDeployment Settings button
to the lower right.

 In the Deployment Settings window, specijfic/Cloudscape  (with a capitalC on
Cloudscape) for the Database JNDI name, press Return, make surediaetable
on deploy andbDelete table on Deploy boxes are checked, and clicknerate SQL
now.
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Note: If you get an error that the connection was refused, start the database as
described in Start the Platform and Tools (page 49).

* When the SQL generation completes, selectitdgyPrimarykey ~ method in the EJB
method box. To the right a SQL statement appears. It shouldSBIZELT “socsec”
FROM “BonusBeanTable” WHERE “socsec’=? . The question mark (?) represents the
parameter passed to trelByPrimarykey =~ method.

» Click ok

Verify and Deploy the J2EE Application

Before you deploy the application, it is a good idea to run the verifier. The verifier will pick
up errors in the application components such as missing enterprise Bean methods that the
compiler does not catch.

Verify

With BonusEar selected, choogeifier ~ from theTools menu. In the dialog that pops up,
click ok The window should tell you that all tests passed. That is, if you used the session
Bean code provided for this lesson. Close the verifier window because you are now ready to
deploy the application.

Note: In the Version 1.2 software you might get tasts app.WebURI  error. This
means the deploy tool did not putvear extension on th&vARfile duringwAKile cre-
ation. This is a minor bug and the J2EE application deploys just fine in spite of it.

Deploy

From theTools menu, chooseeploy Application . A Deploy BonusAppdialog box pops
up. Verify that the Target Server selection is either localhost or the name of the host running
the J2EE server.

Do not check theReturn Client Jar box. The only time you need to check this box is when
you deploy a stand-alone application for the client program. This example uses a servlet and
HTML page so this book should not be checked. Checking this box creates a JAR file with
deployment information needed by a stand-alone application.

Click Next .

Make sure the JNDI names show fo#iicBean andbonus for BonusBean . If they do not,
type the JNDI names in yourself, and pressRifiern  key.
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Click Next .

Make sure the Context Root name shawsausRoot . If it does not, type it in yourself and
press th&eturn key.

Click Next .

Click Finish  to start the deployment. A dialog box pops up that displays the status of the
deployment operation. When it is complete, the three bars on the left will be completely
shaded as shown in Figure 15. When that happens,astick

— Deployment Progress
FProgress

Contacted server...

Application Bonusapp transferred

BonusAapp has 1 ejbs, 1 web components t

Deploving Ejbs...

Processing beans ...

Generating wrapper code for calcs

Compiling wrapper classesfor cales

Compiling RMEIQP classes for cales

Making client JAR=.

Making server JARS.

contact the web server and ask it to run: fex
eb Components Deployed.

Ceployment of BonusApp is complete.

Client code for the deploved application Bo

Ok

K

‘|

| ]

Figure 15 Deploy Application

Run the J2EE Application

The web server runs on port 8000 by default. To openbtdns.html  page point your
browser tohttp://localhost:8000/BonusRoot/bonus.html , Which is where the Deploy
tool put the HTML file.
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Fill in a social security number and multiplier, and click themit button.BonusServiet
processes your data and returns an HTML page with the bonus calculation on it.

Bonus Calculation

Soc Sec retrieved: 777777777
Bonus Amount Retrieved: 200.0

If you supply the same social security number twice, you will see something similar to this:

Bonus Calculation

Soc Sec passed in: 777777777
Multiplier passed in: 2
Duplicate primary key
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Lesson 4:
JavaServerl] Pages Technology

JavaServer Pag@stechnology that lets you put segments of servlet code directly within a
static HTML or XML page. When the JSP Page is executed, the application server creates,
compiles, loads, and runs a background servlet to execute the servlet code segments and
return an HTML page.

This lesson changes the WAR file from Lesson 3: Cooperating Enterprise Beans (page 43) to
use a JSP Page insteadofusServiet

» Create the JSP Page

¢ Changesonus.html

« Start the Platform and Tools

* Remove the WAR File

* Assemble new WAR File

* Run the J2EE Application

* More Information
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Create the JSP Page

A JSP Page looks like an HTML page with servlet code segments embedded between vari-
ous forms of leading<¢9 and closing %> JSP tags. There are matpServiet ~ methods

such asnit , doGet, Or doPost . Instead, the code that would normally be in these methods

is embedded directly in the JSP Page use JSP scriptlet tags.

The following JSP Page is equivalent to BonusServlet from Lesson 3: Cooperating Enter-
prise Beans (page 43). A more detailed description of the JSP tags follows the code listing.
Note that JSP tags cannot be nested. For example, you cannot next a JSP comment tag within
a JSP scriptlet tag.

<HTML>
<HEAD>
<TITLE>Bonus Calculation</TITLE>
</HEAD>
<%-- Comment
Scriptlet for import statements
<%@ indicates a jsp directive --%>
<%@ page import="javax.naming.*" %>
<%@ page import="javax.rmi.PortableRemoteObject" %>
<%@ page import="Beans.*" %>
<%-- Comment
Scriptlet to get the parameters,
convert string to Integer to int for bonus
calculation, and declaref/initialize bonus
variable. <% indicates a jsp scriptlet --%>
<%! String strMult, socsec; %>
<%! Integer integerMult; %>
<%! int multiplier; %>
<%! double bonus; %>
<%
strMult = request.getParameter("MULTIPLIER");
socsec = request.getParameter("SOCSEC");
integerMult = new Integer(strMult);
multiplier = integerMult.intValue();
bonus = 100.00;
%>
<%-- Comment
Scriptlet to look up session Bean --%>
<%
InitialContext ctx = new InitialContext();
Object objref = ctx.lookup(“calcs");
CalcHome homecalc = (CalcHome)
PortableRemoteObject.narrow(
objref, CalcHome.class);
%>



<%-- Comment
Scriptlet to create session Bean,
call calcBonus method, and retrieve a database
record by the social security number
(primary key) --%>
<%
try {
Calc theCalculation = homecalc.create();
Bonus theBonus = theCalculation.calcBonus(
multiplier,
bonus,
SOCSec);
Bonus record = theCalculation.getRecord(socsec);
%>
<%-- Comment
HTML code to display retrieved data
on returned HTML page. --%>
<H1>Bonus Calculation</H1>
Social security number retrieved:
<%= record.getSocSec() %>
<p>
Bonus Amount retrieved: <%= record.getBonus() %>
<pP>
<%-- Comment
Scriptlet to catch DuplicateKeyException --%>
<%
} catch (javax.ejb.DuplicateKeyException e) {
String message = e.getMessage();
%>
<%-- Comment
HTML code to display original data passed to JSP
on returned HTML page --%>
Social security number passed in: <%= socsec %>
<pP>
Multiplier passed in: <%= strMult %>
<pP>
Error: <%= message %>
<%-- Comment
Scriptlet to close try and catch block --%>
<%
}
%>
<%-- Comment
HTML code to close HTML body and page --%>
</BODY>
</HTML>

59
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Comments

The first seven lines dfonus.jsp  shows straight HTML followed by a JSP comment. JSP
comments are similar to HTML comments except they start with- instead of<!-- |,

which is how they look in HTML. You can use either JSP or HTML comments in a JSP file.
HTML comments are sent to the client's web browser where they appear as part of the
HTML page, and JSP comments are stripped out and do not appear in the generated HTML.

Note: | found that putting a colon in a JSP comment ag%3- Comment: Scriptlet
for import statement s . . . created a runtime error that went away when | took
the colon out.

<HTML>
<HEAD>
<TITLE>Bonus Calculation</TITLE>
</HEAD>
<%-- Comment
Scriptlet for import statements
<%@ indicates a jsp directive --%>

Directives

JSP directives are instructions processed by the JSP engine when the JSP Page is translated
to a servlet. The directives used in this example tell the JSP engine to include certain pack-
ages and classes. Directives are enclosed byptlaendve>directive tags.

<%@ page import="javax.naming.*" %>
<%@ page import="javax.rmi.PortableRemoteObject" %>
<%@ page import="Beans.*" %>

Declarations

JSP declarations let you set up variables for later use in expressions or scriptlets. You can
also declare variables within expressions or scriptlets at the time you use them. The scope is
the entire JSP Page, so there is no concept of instance variables. That is, you do not have to
declare instance variables to be used in more than one expression or scriptlet. Declarations
are enclosed by thes! and%>declaration tags.

<%! String strMult, socsec; %>
<%! Integer integerMult; %>
<%! int multiplier; %>

<%! double bonus; %>
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Scriptlets

JSP scriptlets let you embed java code segments into the JSP page. The embedded code is
inserted directly into the generated servlet that executes when the page is requested. This

scriptlet uses the variables declared in the directives described above. Scriptlets are enclosed

by the<% andw>scriptlet tags.

<%
strMult = request.getParameter("MULTIPLIER™);
socsec = request.getParameter("SOCSEC");
integerMult = new Integer(strMult);
multiplier = integerMult.intValue();
bonus = 100.00;

%>

Predefined Variables

A scriptlet can use the following four predefined variableguest , response , out , andin .

This example uses the request predefined variable, whichHapservietRequest object.
Likewise, response IS anHttpServietResponse object,out is aPrintWriter object, and
in is aBufferedReader  oObject.

Predefined variables are used in scriptlets in the same way they are used in servlets, except
you do not declare them.

<%
strMult = request.getParameter("MULTIPLIER");
socsec = request.getParameter("SOCSEC");
integerMult = new Integer(strMult);
multiplier = integerMult.intValue();
bonus = 100.00;

%>

Expressions

JSP expressions let you dynamically retrieve or calculate values to be inserted directly into
the JSP Page. In this example, an expression retrieves the social security number from the
Bonus entity Bean and puts it on the JSP page.

<H1>Bonus Calculation</H1>
Social security number retrieved:
<%= record.getSocSec() %>
<pP>

Bonus Amount retrieved: <%= record.getBonus() %>
<p>
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JSP-Specific Tags

The JavaServer Pages 1.1 specification defines JSP-specific tags that let you extend the JSP
implementation with new features. The JSP example in this lesson does not use any JSP-spe-
cific tags, but you will see an example of these tags in the next lesson.

The JSP-specific tags defined in the 1.1 specification are the following:

jsp:forward  andjsp:include to instruct the JSP engine to switch from the current page to
another JSP page.

jsp:useBean , jsp:setProperty , andjsp:getProperty let you embed and use JavaBeans
technology inside a JSP Page.

jsp:plugin - automatically downloads the appropriate Java Plug-In to the client to execute an
applet with the correct Java platform.

Change bonus.html

The only change you need to makebius.html  is to have theaCTION parameter in the
HTML form invokeBonus.jsp  instead oBonusServiet

<HTML>

<BODY BGCOLOR ="WHITE">
<BLOCKQUOTE>

<H3>Bonus Calculation</H3>

<FORM METHOD="GET" ACTION="Bonus.jsp">
<p>

Enter social security Number:

<P>

<INPUT TYPE="TEXT" NAME="SOCSEC"></INPUT>
<p>

Enter Multiplier:

<p>

<INPUT TYPE="TEXT" NAME="MULTIPLIER"></INPUT>
<P>

<INPUT TYPE="SUBMIT" VALUE="Submit">
<INPUT TYPE="RESET">

</FORM>

</FORM>

</BLOCKQUOTE>

</BODY>

</HTML>
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Start the Platform and Tools

To run this example, you need to start the J2EE server, the Deploy tool, and Cloudscape
database. In different windows, type the following commands:

j2ee -verbose
deploytool
cloudscape -start

If that does not work, type this from theee directory:

Unix

j2sdkee-beta/bin/j2ee -verbose
j2sdkee-beta/bin/deploytool
j2sdkee-beta/bin/cloudscape -start

Windows

j2sdkee-beta\bin\j2ee -verbose
j2sdkee-beta\bin\deploytool
j2sdkee-beta\bin\cloudscape -start

Remove the WAR File

Click the BonusApp icon in theLocal Applications window so you can see its application
components. Selesbnuswar S0 it is outlined and highlighted.

At the top of the Deploy tool, there is adit menu. Seledbelete .

Assemble New WAR Flle

Before you can redeploy the J2EE application with the changes for this lesson, you have to
uninstall the Lesson 2 J2EE application. You can do this any time before you deploy, but just
to make sure you do not forget, do it now.

Uninstall the Application

At the bottom of the Deploy tool is a window listirBpnusApp with anuninstall  button to
the right. Clickuninstall
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Create Web Component WAR File
Now, go through the steps to create the WAR file.

» SelectFile.New Web Component  from the menus at the top.
* Introduction : Read and Cliclkext .

Note: There appears to be a bug in the Deploy tool. Make sure yoBadd.jsp  first
followed by bonus.html . If you addbonus.html ~ first, Deploy tool put$onus.html
whereBonus.jsp  should go, an@onus.jsp  wherebonus.html  should go. If this hap-
pens, you can manually fix the problem by copying them to their correct locations.
This is where they correctly belong after deployment:
~/j2sdkeel.2/public_html/JSPRoot/bonus.html
~/j2sdkeel.2/public_html/JSPRoot/WEB-INF/classes/Bonus.jsp

» War File General Properties: Specify BonusWar for the display name. Click Add, go
to theclientCode directory, addBonus.jsp , Click Next , go to thecClientCode  direc-
tory, addbonus.html , click Finish

Note: There appears to be a bug in the Deploy tool. If you Click Next oVthe File
General Propertieswindow, selecDescribe a JSPand clickNext , you get the fol-
lowing error:No jsp files could be found in the content files. Go back to add the
needed file So, instead of Clicking Next on th&ar File General Properties win-
dow, Click Add again and ad@bnus.jsp a second time. Clickinish

» War File General Properties Click Next .

* Choose Component Type:Make suredescribe a JSP  is selected. Click Next.

e Component General Properties:Make the display nan®nusJspP. Click Finish
In theinspecting  window, select Web Context and spedi§pRoot .

Verify and Deploy the J2EE Application

Before you deploy the application, it is a good idea to run the verifier. The verifier will pick
up errors in the application components such as missing enterprise Bean methods that the
compiler does not catch.

Verify

With BonusApp selected, chooserifier ~ from theTools menu. In the dialog that pops up,
click ok The window should tell you that all tests passed. That is, if you used the session
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Bean code provided for this lesson. Close the verifier window because you are now ready to
deploy the application.

Note: In the Version 1.2 software you might get tasts app.WebURI  error. This
means the deploy tool did not putvear extension on th&vaRfile duringwAKile cre-
ation. This is a minor bug and the J2EE application deploys just fine in spite of it.

Deploy

From theTools menu, chooseeploy Application . A Deploy BonusAppdialog box pops
up. Verify that the Target Server selection is either localhost or the name of the host running
the J2EE server.

Do not check theReturn Client Jar box. The only time you need to check this box is when
you deploy a stand-alone application for the client program. This example uses a servlet and
HTML page so this book should not be checked. Checking this box creates a JAR file with
deployment information needed by a stand-alone application.

Click Next .

Make sure the JNDI names shaealcs for CalcBean andbonus for BonusBean . If they do
not show these names, type them in yourself, and pregsttihe key.

Click Next .

Make sure the Context Root name sh@®BRoot . If it does not, type it in yourself and press
theReturn key.

Click Next .

Click Finish  to start the deployment. A dialog box pops up that displays the status of the
deployment operation. When it is complete, the three bars on the left will be completely
shaded as shown in tFigure 16. When that happens,astick
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Deploying Ejhs...
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contact the web server and ask it to run: fex
eh Components Deployed.

Deployment of BonusApp is complete.

Client code for the deploved application Bo

:§:|
Ok

4

Figure 16 Deploy Application

Run the J2EE Application

The web server runs on port 8000 by default. To openbtms.html  page point your
browser tohttp://localhost:8000/JSPRoot/bonus.html , which is where the Deploy
tool put the HTML file.

Fill in a social security number and multiplier, and click thémit button.BonusServiet
processes your data and returns an HTML page with the bonus calculation on it.

Bonus Calculation

Social Security number retrieved: 777777777
Bonus Amount Retrieved: 200.0

If you supply the same social security number twice, you will see something similar to this:
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Bonus Calculation

Soc Sec passed in: 777777777
Multiplier passed in: 2
Error: Duplicate primary key

More Information

Another way to use JavaServer pages technology is in combination with JavaBeshs

nology where the JSP page presents a form to the user and calls on the JavaBean to process
the data entered on the form. You can see an example at the following higl:
java.sun.com/j2ee/j2sdkee/techdocs/guides/ejb/html/Client.fm.html#10649

This next URL takes you to an article with a great explanation of JavaServer pages and Java-
Beans technologie8uilding Your own JSP Components
http://developer.iplanet.com/viewsource/fields_jspcomp/fields_jspcomp.htm [
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