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Extending Web Applications
with Business Logic:

Introducing EJB
Components

For many NetBeans users, as well as Web application developers, the Enterprise JavaBeans
concept might be new or apparently complex, as this is the first time that NetBeans 4.1 exposes
the necessary wizards and features to easily create EJB components, and add business methods to
them. Once these business methods are implemented (in Java code), then they can be called
either from other EJB components or from a Web application's servlets or utility classes. The
benefits of encapsulating application code within EJB business method are numerous:

1. Enterprise beans support transactions, the mechanisms that manage

the

concurrent access of shared objects. Transaction setting are declarative, via

the deployment descriptor files.

2. Enterprise beans can be used by many clients, across machines or not (remote

and/or local access)

3. Enterprise beans business methods can be secured declaratively, without

source code modification.

4. Enterprise beans access external resources like databases, message queues,

mail sessions, Web services, declaratively via JNDI naming: the Java Naming
and Directory Interface (JNDI) naming service enables components to locate

other components and resources. To locate a JDBC resource, for example, an
enterprise bean invokes the INDI 1ookup method. The JNDI naming service
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maintains a set of bindings that relate names to objects. The 1ookup method
passes a JNDI name parameter and returns the related object.

See Table 8-1 for a list of all of the EJB types.
Table 8-1: Types of Enterprise Beans

Enterprise Bean  Description

type

Session Performs a task for a client; implements a Web service. A Session Bean can
be stateful for conversation handling between the client (the user of the
business logic) and the Server, or stateless.

Entity

Represents a business entity object that exists in persistent storage, typically
SQL databases (and possibly others)

Message-Driven Acts as a listener for the Java Message Service API, processing messages
asynchronously

EJB Project type Wizards.

The first thing to do in order to develop Enterprise JavaBeans components is to create an
EJB Module project that can contain one or more EJB components. To give an analogy from the
Web application concept: a Web application is a deployable J2EE component containing a
collections of servlets, web pages and JSP files, while an EJB module is also a deployable J2EE
component, containing a collection of enterprise beans.

To create an EJB Module project:

1. Choose the EJB Module project type, which is in the Enterprise project
categories (as shown in Figure 8-1).

B New Project

Steps Choose Project
1. Choose Project Categories: Projects:
& ) General ,ﬂ Enterprise Application
5 web 'ﬂ Enterprise Application with Existing Sources |
) Enterprise § E3BMadile |
P @ EJBMadule with Existing Sources
# ) Samples

| [# EIB Module with Existing &nt Script

Description:

Creates a new Enterprise JavaBean {EJB) module in a standard IDE project.

Standard projects use an IDE-generated Ant build script to build and run your
project,

Finist Cancel Help
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Figure 8-1
New Project Wizard with EJB Module project type selected

2. Specify the location of the project, its name, and whether or not you want to
add this J2EE component to an existing J2EE application (EAR project).

You can add the module a J2EE Application project later — for example,
when you create the J2EE project.

Once you complete the wizard, your project is created and visible in the Projects window as
shown in Figure 8-2. (For now, it contains no Enterprise JavaBeans components. Adding EJB
Components, Files and Libraries to Your EJB Module on page XXX explains how to populate
the module.)

Figure 8-2

: Projects 1 % |:Files ' Runtime

= @ [E3BModuleln

& Enterprise JavaBeans
L3 ‘Web Services
= -._.fj Configuration Files
[ MaMIFEST.MF
E ejb-jar . xml
E sun-ejb-jar . xml
= 9 Source Packages
[ <=default package:=
F |F Test Packages
= = Libraries
& @, Default Platform
1+ @ Sun Java System Application Server 3
F = Test Libraries

Projects window with EJB module project showing

You can select the Files window (as shown in Figure 8-3) to see which directories and files
have been created on disk. See EJB Module Structure below for a description of the conventions
used for this structure.
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mEx]

‘Projects |‘Files 0 = gfﬂun‘time
= =3 nbproject
* ) private
® 3 build-irpl. xml
[+ El genfiles. properties

[ @ project. properties
project, xml
= I st
= I3 conf
[ MAMIFEST.MF
I_fﬂ, ejb-jar. xml
Eﬂ sun-ejb-jar, xml
3 java
Iy test
® 5 build.xml

Figure 8-3
Files window with EJB module project showing

EJB Module Structure

The J2EE Blueprints provide guidelines on how to structure your J2EE
applications and EJB Modules to ensure that they work properly with
different application servers. When you create a project in the IDE, this
J2EE Blueprints convention structure is respected.

The following is a quick description on the structural elements of the built
EJB module:

+ The src/java folder which contains all the Java source files in the
application.

« The src/conf folder which contains the J2EE deployment descriptors
and the application servers specific deployment descriptors.

- The setup directory which contains server specific resource files.

You can find additional information on these conventions at
https://conventions.dev.java.net/
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See Table 8-2 for information on how the various source elements of an
EJB Module map to their representation in the IDE and where they end

up in the deployed component.
Table 8-2: Matrix of EJB Module Elements and Their Representation in the IDE

Content

EJBs

Java source files, helper
classes, EJB Java files, etc.

unit tests

deployment descriptor (ejb-
jar.xml,
webservices.xml)

Application servers
deployment descriptors
context configuration file
(sun-ejb-jar.xml,
sun-cmp-
mapping.xml,
others)

Application Server specific
resources or scripts

(SQL,...)

Web services

Representation in the
Projects Window

Enterprise JavaBeans node

Source Packages node

Test Packages node

Configuration Files node

Configuration Files (visible
when some J2EE resources
exist there)

Web services node

Representation in the Files Location Within the Built

Window

src/javafolder

src/java folder

test folder

src/conf folder

src/conf folder

setup folder

src area (Java code)

EJB JAR File (located in
the dist folder)

root of the file

Package structure for the
JAR file

N/A
META-INF folder

META-INF folder

N/A. The resources in this
folder are registered
automatically at deployment
time for the Sun
Application Server target.

libraries

Test classpath entries

project metadata including
build script

EJB Module build area
(*.class files)

Libraries node

Test Libraries node

Project Properties dialog
box, which you can open by
right-clicking the project's
node and choosing
Properties.

Not visible in the project
view

Location of the libraries
folder

test folder

build.xml file, nbproject
folder

Build and build/generated

JAR libraries included in
the EJB module JAR file, at
the top location.

N/A
N/A

Main content for the EJB
module archive jar file.

Adding EJB Components, Files and Libraries to Your EJB

Module

Once you have created an EJB module project through the New Project wizard, you can start
populating it with new EJB components and helper Java classes.

The most straightforward way to create files is by opening the Projects window, right-
clicking the node where you want to place the file and choosing New and then a template from
the submenu. A short wizard appears for the template enabling you to set the name and other
characteristics of the file. Choose the “Session Bean” template as shown in Figure 8-4.
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Figure 8-4

Ifﬁ Projects [g1

‘Projects @ % | Files ' Runtime

% Enterprise Javad

5 Mew b | ® Filg/Folder. ..
L3 “Web Services ———

® LR Configuration Files I Folder...

® 5 Source Packages &, Session Bean...

F 5 Test Packages & Entity Bean...

® B Libraries @ Entity Beans from Database...
* = Test Libraries

@ Message-Driven Bean. ..
Web Service. ..
lawva Class., ..

Adding a File to an EJB Module

The wizard will create a session bean and add it to the EJB Module. You can specify the
bean name, package (make sure you select or create a Java package there instead of leaving it
blank). You can specify whether this session bean will have a local and/or a remote interface
(local is the default), and if the bean is stateful or stateless. For now, accept the default values to
create a local stateless session bean as shown in Figure 8-5.
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EZ Mew Session Bean

Steps Name and Location

1. Specfy Session Information Eib Mame: | MewSession

Project: | EJBModuleln
Location: Elﬁuurce-r:‘;ckages

Package: com.acme|

i~Interfaces
[ remote Lacal
| Session Skate
(%) Stateless ) Stateful
[ Finish ] [ Cancel

Figure 8-5
New Session Bean page of the New File wizard

Notice the new logical view in the Projects window under the Enterprise JavaBeans node (as
shown in Figure 8-6). This EJB component is a set of Java files (4 for a simple session bean):

+ The local interface (BeanNamelocal.java)

+ The local home interface (BeanNameLocalHome.java)

+ The bean implementation itself (BeanNameBean . java)

+ The business interface (BeanNameLocalBusiness.java)

The Project window's logicall view hides the complexity of this enterprise bean by showing
only a single node that exposes some important methods for the bean, like the local methods.
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B4 Projects Q@ Bl

_?Prujf:_c’ts I % | Files | Runtime
= & E)BModuleln
=@
= B MNewSessionsk
= % Local Methods
@ create
1[5 Web Services
# L3 Corfiguration Files
= ,_Q Source Packages
| |0 Test Packages
| =} Libraries
¥ = Test Libraries

" ®

Figure 8-6
Projects window showing a new EJB component.

NetBeans IDE Tip

“Where are my Java Files?” The Projects window hides the Java files by
default. But you can see the entire package structure and all the
Enterprise Beans classes under the Source Packages node. Remember
that an EJB component is a collection of Java files, and some entries in
some deployment descriptors files. NetBeans will keep all these files
synchronized automatically whenever you interact with the Projects
window.

Adding Business Logic to an Enterprise JavaBeans
Component

In this section you will learn about the different method types you can add to an Enterprise
JavaBeans component. Remember that NetBeans IDE offers the necessary wizards that will
greatly simplify the work of coding business logic within EJB components.

Bean Methods

A J2EE application gets its work done through methods that the client calls on the bean. The
following list of method types are either automatically generated via the wizard with default
implementation, or can be added via popup menu actions in the Projects window or the Source
Editor window for an EJB bean implementation class. Necessary extra generation is taken care of
by the IDE (i.e. updating the local or remote interfaces with the correct signature entry):
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BETX

. Projects a x : ‘Files

: Runtime

= @ M™odulezEjb
= % Enterprise JavaBeans
ProductCodeThIER
DiscountCodeThlER
Customer ThIER
OfficeTypeCodeThIER
SalesTaxCodeThIER
SalesRephataThlER
MicroMarketsThIER
CrderTHIER
ManufactureThIEE
CfficeThIER
SalesRepThIER
ProductThIER
= ‘iﬁ Lacal
® FF cMFiel Add
#® L Configuration |

G R R R R T R R

Open

*

Delete

k

Delete

(i)

0@ source Packages
I3 Test Packages
ﬁ Server Resources
L5 wehb Services
= Libraries

x| &

£

F =+

[l

Add Business Method
Add Create Method
Add Finder Method
Add Horme Method
Add Select Method
Add CMP Field

Figure 8-7

Projects window and the adding of a method to an EJB component

NetBeans IDE Field Guide, Extending Web Applications with Business Logic: Introducing EJB

Components, 9



i |
| @ E]'_I:lCreate_ {_} S LTj,% o ':'g "E. ...>'} '}{,L- '-Dli :\}’ 2 2= '-.:
o =% !._.,'

10 Lpublic abstract class ProductTblEean implements javax.ejb.Enti
11 private javax.ejb.EntityContext context;
1z
1z |ejh infrastructure methods. Click on the + sign on the lei
&5 |
(=1 ||:mp fields and relationships. Click on the + sign on the ]
=1
a7 = public java. lang. Integer ejbCreate (java.lang. Integer produ
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103 Find Usages Alk+F7 add Business Method
104 Show Javadoc alk+F1 add Create Methad
108 S O S : \ g
T Refactor k Add Finder Method
ine Reformat Code Crrl4+5hift+F Add Home Method
io= Fix Imports Alt+5Shift+F Add Select Method Wi
g Run File Shift+F& Add CHMP Field
S News Watch, . Ctrl+Shift+F7
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113 Cut e
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[F3) T ]
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Figure 8-8

Source Editor and the adding of a method to an EJB component

Business Methods. A client calls business methods on a bean through the
bean's remote interface (or local interface, as applicable).

You have to add business methods to the bean yourself — the IDE doesn't
generate any default business method declarations. However, when you
specify a business method, the IDE places matching method declarations in
the bean class and in the remote, local, or remote and local interfaces.

NetBeans IDE Tip

Business Methods are the most important methods for an EJB
component. These are the ones called by other EJBs or Web tier
components like JSP files or servlets. A special NetBeans wizard is
available to simplify the coding of calling an EJB business method.
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From a servlet or EJB file in the Source Editor, right-click to activate
the popup menu and choose the “Enterprise Resources” menu and
the Call EJB sub-menu item.

« Life-cycle Methods. The container calls several methods to manage the life
cycle of an enterprise bean. Depending on the type of bean, the container
works through the methods in slightly different ways. You have the option of
specifying parameters for some of these methods.

The IDE automatically generates the appropriate life-cycle method
declarations for each type of bean and places them in the bean class.

« Finder Methods. The client goes through the home interface to find an entity
bean instance by its primary key. The developer can also add other finder
methods.

NetBeans automatically generates a findByPrimaryKey method
declaration in the local home interface of every entity bean (and in the bean's
home interface, if it has one). The IDE also places a corresponding
ejbFindByPrimaryKey method declaration in the bean class of every
entity bean that manages its own persistence (that is, a bean-managed
persistent entity bean, or BMP entity bean). If you add another finder method,
the IDE automatically places the corresponding method declarations in the
local home (and home) interface and, for BMP entity beans, in the bean class.

An entity bean that delegates its persistence to the container is called a
container-managed persistent entity bean, or a CMP entity bean. Finder
methods that are added to CMP entity beans include EJB Query Language
(EJB QL) statements, which are converted automatically to the kind of SQL
code the server needs.

NetBeans IDE Tip

The server integration plug-in module is what does this EJBQL
conversion. NetBeans IDE comes with a server integration plug-in for
the Sun Java System Application Server. If you deploy to a different
application server, you would need a corresponding plug-in module for
that server to get the same functionality in the IDE as you get when
deploying to the Sun Java System Application Server.

+ Create Methods. The container initializes the enterprise bean instance, using
the create method's arguments.

« Home Methods. An entity bean can use a home method for a lightweight
operation that doesn't require access to any particular instance of the bean.
(By contrast, a business method does require access to a particular instance.)
It is up to you to explicitly add the home method, and the IDE generates the
corresponding method declaration in the bean class and the bean's local home
or home interface. An entity bean can have any number of home methods.

+ Select Methods. A CMP entity bean can use a select method. Like a finder
method, a select method can query the database and return a local or remote
interface or a collection. In addition, a select method can query a related
entity bean within the same EJB module and return values from its persistent
fields. Select methods aren't exposed in remote-type interfaces and can't be
invoked by a client.

+ OnMessage Methods. A client sends a message through a Java Message
Service (JMS) destination to call an onMessage method on a message-
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driven bean.

Adding a Simple Business Method

To add a business method:

1. Choose the Add Business Method popup menu item either from an EJB
component's node (as shown in Figure 8-7) or from within the Source Editor
for a bean implementation class (as shown in Figure 8-8).

2. Inthe Add Business Method dialog box (shown in Figure 8-9), enter a
method name, a list of parameters and their type, as well as possible
exceptions that will be thrown by this business method.

3 Add Business Method

rethiod
Mamne: | businessMethod|
Return Type: 'w:m:I_ '_v
Ilzein inkerface -
Local
| Parameters | Exceptions

Parameters:

[ (4 ][ Cancel

Figure 8-9
Add Business Method dialog box

Notice the change inside the bean implementation Java file (as shown in Figure
8-10). It now contains the new business method body and you now can use the
capabilities of the IDE's Source Editor to finish the implementation of the
method.
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Figure 8-10

B editor g
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7 * Created Fek ZZ, ZOOE 4:55:55 PM
g * Eauthor ludo
El i
10 public class NewfessionBean implements javax.ejb.SessionBean, cow.acme.MNewSessico
11 private jawax.ejb.SessionContext context;
1z
132 [H PEJB infrastructure methods. Click the + sigm on the left to edit the code.

44
45 AEE
45 * Bee section 7.10.3 of the EJB Z.0 specification
47 * Bee section 7.11.3 of the EJE EZ.1 specification
48 - i
49 5] public wvoid ejbCreate (] |
50 £ TODOD implement ejbCreate 1f necessary, acqulre IesoUurces
ok /¢ This method has access to the JHDI context S0 resource aquisition
5z FF spanming all methods can be performed here such as howme interfaces
Aoz SF and data sources. =
54 - }
b5
EE
o)

58 A Enter business methods below. (RBight-click in editor and choose
53 £ Enterprise JavaBeans (EJE} = Add Business Method)
=]

f public void businessMethod () {

GZT AATOR0 implement businesslMethod
53 }

4
65 L
13
&7 ) 3

- <I lill i>|
62:40 |INS|

Source Editor with new business method added

3. When you are done coding the method, right-click your project's node in the
Projects window and choose Build Project to trigger the compilation of the
Java files and the creation of the EJB Archive file (in the dist directory).

EJB Bean Deployment Descriptors

One of the goals of NetBeans IDE is to keep you from having to deal with deployment
descriptors as much as possible. This is achieved via the zero-configuration concept implemented
in the IDE: when you use the provided commands, such as Call EJB, Use Database, Call
Message, or Call Web Service Operation, the IDE performs the following tasks:

+ Generates the Java Code snippet for the JDNI lookup code in the caller Java
file.

« Makes sure to update the J2EE deployment descriptor file by adding the
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corresponding EJB-REF or RESOURCE-REF elements.

«  Modifies the J2EE project to add the necessary project dependancies if the
call goes to a class or resource in another IDE project. The resulting
packaging has to use the J2EE Application Project type to make sure all the
J2EE modules are correctly assembled into a J2EE Application Archive

(EAR) before deployment.

Of course, you are still allowed to edit the deployment descriptors. And here also, NetBeans
offers significant ease of use features like two editing modes (direct XML, editing with code
completion and online validation features, and visual editing).

The visual editor for a Deployment descriptor file (as shown in Figure 8-11) is activated by
double clicking on the deployment descriptor's file node in the Projects window. A set of views
are available: for example, for a J2EE EJB module, Overview and XML views are available.
Also, a combo-box to the right of the buttons for the views allows you to jump directly to a

particular section in the deployment descriptor file.

MEx)

[d overview

Browse ...

Browse ...

| [ sibejar | [ MewSessionBean x|
| Ceryiew | CMP Relationships wML
Module Details
Display Mame:
Description:
small Icon:
Large Icon:
Enterprise Beans
E NewSessionSB
overview
Mame {gjb-name): MewSessionBean
Sessian Type: (%) Stateless () Stakeful
Transaction Type; () Bean () Container
Enterprise Bean Implementation and Interfaces
Bean Environment
Bean Details
" |

-

Figure 8-11
Visual deployment descriptor editor
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If you want to edit the file's XML code directly, you can switch to the XML view of the file
by clicking the XML button located at the top of the visual editor.

Figure 8;12
Editor [;] :
| M ejb-jar * = | NewSessionBean | 4 -
Crverview MP Relationships XML _i e [ e M R
<?aml wersion="1.0" encoding="UTF-2"2> E;i

“Zejb-jar wversion="Z_1" xmlns="http:ffjava.5un.cnmfxmlfnsijeé
“enterprise-heans>
“session~
“display-nane=NewfessionfB< /display-namex
“Zejb-namerNewlessionEean</ejb-namnes>
“local-hone>com. acne  NewSessionLocalHome</local-hone>=
“localzcon. acme . NewSessionLocal=/local>

“ejb-classroom. acne . NewlessionBean<//ejb-class=

{seSEiDn—type}Statelesﬁééﬂ{&?éﬁ? ?e} B
{transactinn—type}ﬂnntﬁﬂmy ?tinn—type}
<fzession= message-driven
session

=

“fenterprise-bheans>

“<assenbly-descriptors=
“ocontainer-transactions

“methods=

“Zejb-namerNewlaessionEean</ejb-namne>=

“method-name=>*< /method-name >

< /method=
“trans-attribute>Required< trans-attribute> :Vf
IE 4 ! i1 | |}| [
| 14:z9 |INg

XML deployment descriptor editor with code completion

The XML editor (as shown in Figure 8-12) also has a code completion feature to make hand
coding faster and more accurate. See Chapter 4, Generating Code Snippets for a general
discussion of how code completion works.

Also note the toolbar on this editor. The last icon activates the XML validation action, so
that you can verify the conformance of the deployment descriptor file with the DTD or schema.
See Figure 8-13 for an example of the output after running the XML Validation command.
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:Qutput - XML check iy

¥ML walidation started. lfl

Checking file:/C: /Documents and Setctings/ludoModuleZEjbssrofcont ejb-ja

Referenced entity at "file: /C:/SunfippServer/lib/schemasz/jZes 1 4. usd".
ML walidation finished.

|
EJ 1] |$i
Figure 8-13

Output of XML validation

{2
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