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Chapter

Introduction

The Enterprise JavaBeans Developer’s Guide is divided into these parts:
¢ Chapter 2, “Programming for the Java 2 Platform, Enterprise Edition”

This chapter explains the benefits of Java'" 2 Platform, Enterprise
Edition (J2EE™") applications and describes how JBuilder can help your
team develop them. It also suggests resources you can use to learn
more about J2EE application development.

e Part], “Developing Enterprise JavaBeans”

This part explains how to create enterprise beans with JBuilder and use
them in building distributed systems. JBuilder has a set of designers,
wizards, and tools that greatly simplifies the creation, testing, and
deploying of enterprise beans. You can create enterprise beans for
deployment to the Borland Enterprise Server 5.0.2 — 5.1.x, the Borland
AppServer 4.5, the BEA WebLogic Servers 6.x, 7.x, and 5.1, the IBM
WebSphere Application Servers 3.5 and 4.0, the Sybase Enterprise
Application Server 4.5, and the Sun-Netscape iPlanet Application
Servers 6.x+.

¢ Part II, “Supporting Technologies”

This part describes JBuilder’s features for working with two supporting
technologies for ]2EE programming, the Java Message Service
gMS™), and Common Object Request Broker Architecture (CORBA).

The Java Message Service, which is part of J2EE, supplies you with the
APIs you need to create applications that use an enterprise message
system. JBuilder has a JMS wizard that can help you build applications
that can both produce and consume messages.

This section also explains what CORBA is and how you can use
JBuilder along with Borland’s VisiBroker ORB to develop
CORBA-based distributed applications.
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Documentation conventions

* Appendices

The appendices contain hints and tips for working with each supported
application server. While much of the information they contain is
scattered throughout the Enterprise JavaBeans Developer’s Guide, you can
find the information specific to your server all in one place in the
appendices.

Documentation conventions

The Borland documentation for JBuilder uses the typefaces and symbols
described in the following table to indicate special text.

Table 1.1 Typeface and symbol conventions

Typeface Meaning

Monospaced type Monospaced type represents the following:
* text as it appears onscreen

e anything you must type, such as “Type Hello lorld in the
Title field of the Application wizard.”

e file names

e path names

e directory and folder names

e commands, such as SET PATH

e Java code

e Java data types, such as boolearn, int, and long.

e Java identifiers, such as names of variables, classes, package
names, interfaces, components, properties, methods, and
events

® argument names
e field names
® Java keywords, such as void and static

Bold Bold is used for java tools, bmj (Borland Make for Java), bcj
(Borland Compiler for Java), and compiler options. For example:
javac, bmj, -classpath.

Italics Ttalicized words are used for new terms being defined, for book
titles, and occasionally for emphasis.

Keycaps This typeface indicates a key on your keyboard, such as “Press
Esc to exit a menu.”

[] Square brackets in text or syntax listings enclose optional items.
Do not type the brackets.

1-2 Enterprise JavaBeans Developer’s Guide



Documentationconventions

Table 1.1 Typeface and symbol conventions (continued)

Typeface

<>

Italics, serif

Meaning

Angle brackets are used to indicate variables in directory paths,
command options, and code samples.

For example, <filenane> may be used to indicate where you need
to supply a file name (including file extension), and <username>
typically indicates that you must provide your user name.

When replacing variables in directory paths, command options,
and code samples, replace the entire variable, including the
angle brackets (< >). For example, you would replace <filename>
with the name of a file, such as employee. jds, and omit the angle
brackets.

Note: Angle brackets are used in HTML, XML, JSP, and other
tag-based files to demarcate document elements, such as <font
color=red> and <ejb-jar>. The following convention describes
how variable strings are specified within code samples that are
already using angle brackets for delimiters.

This formatting is used to indicate variable strings within code
samples that are already using angle brackets as delimiters. For
example, <url="jdbc:borland:jbuilder\\samples\\guestbook.jds">

In code examples, an ellipsis (...) indicates code that has been
omitted from the example to save space and improve clarity. On
a button, an ellipsis indicates that the button links to a selection
dialog box.

JBuilder is available on multiple platforms. See the following table for a
description of platform conventions used in the documentation.

Table 1.2  Platform conventions

Item
Paths

Home directory

Screen shots

Meaning

Directory paths in the documentation are indicated with a
forward slash (/).

For Windows platforms, use a backslash (\).

The location of the standard home directory varies by platform
and is indicated with a variable, <home>.

e For UNIX and Linux, the home directory can vary. For
example, it could be /user/<username> or /home/<username>

¢ For Windows NT, the home directory is
C:\Winnt\Profiles\<username>

e For Windows 2000 and XP, the home directory is
C:\Documents and Settings\<username>

Screen shots reflect the Metal Look & Feel on various
platforms.
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Developer support and resources

Developer support and resources

Borland provides a variety of support options and information resources
to help developers get the most out of their Borland products. These
options include a range of Borland Technical Support programs, as well as
free services on the Internet, where you can search our extensive
information base and connect with other users of Borland products.

Contacting Borland Technical Support

Borland offers several support programs for customers and prospective
customers. You can choose from several categories of support, ranging
from free support on installation of the Borland product to fee-based
consultant-level support and extensive assistance.

For more information about Borland’s developer support services, see our
web site at http://www.borland.com/devsupport/, call Borland Assist at (800)
523-7070, or contact our Sales Department at (831) 431-1064.

When contacting support, be prepared to provide complete information
about your environment, the version of the product you are using, and a
detailed description of the problem.

For support on third-party tools or documentation, contact the vendor of
the tool.

Online resources

You can get information from any of these online sources:

World Wide Web http://www.borland.com/

FTP ftp://ftp.borland.com/
Technical documents available by anonymous ftp.
Listserv To subscribe to electronic newsletters, use the online
form at:

http://info.borland.com/contact/listserv.html

or, for Borland’s international listserver,
http://info.borland.com/contact/intlist.html

World Wide Web

Check www.borland. com/jbuilder regularly. This is where the Java Products
Development Team posts white papers, competitive analyses, answers to
frequently asked questions, sample applications, updated software,
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updated documentation, and information about new and existing
products.

You may want to check these URLs in particular:
® http://www.borland.con/jbuilder/ (updated software and other files)

® http://www.borland.com/techpubs/jbuilder/ (updated documentation and
other files)

e http://community.borland.com/ (contains our web-based news magazine
for developers)

Borland newsgroups

You can register JBuilder and participate in many threaded discussion
groups devoted to JBuilder. The Borland newsgroups provide a means for
the global community of Borland customers to exchange tips and
techniques about Borland products and related tools and technologies.

You can find user-supported newsgroups for JBuilder and other Borland
products at http://www.borland.com/newsgroups/.

Usenet newsgroups

The following Usenet groups are devoted to Java and related
programming issues:

news:comp. lang. java.advocacy
news:comp.lang.java.announce
news:comp. lang.java.beans
news:comp. lang.java.databases
news:comp. lang.java.gqui
news:comp.lang.java.help
news:comp.lang.java.machine
news:comp.lang.java.programmer
news:comp.lang.java.security
news:comp. lang.java.softwaretools

These newsgroups are maintained by users and are not official Borland
sites.

Reporting bugs

If you find what you think may be a bug in the software, please report it in
the Support Programs page at http://www.borland.com/devsupport /namerica/.
Click the “Reporting Defects” link to bring up the Entry Form.
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When you report a bug, please include all the steps needed to reproduce
the bug, including any special environmental settings you used and other
programs you were using with JBuilder. Please be specific about the
expected behavior versus what actually happened.

If you have comments (compliments, suggestions, or issues) for the
JBuilder documentation team, you may email jpgpubséborland.com. This is
for documentation issues only. Please note that you must address support
issues to developer support.

JBuilder is made by developers for developers. We really value your
input.
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Chapter

Programming for the Java 2
Platform, Enterprise Edition

The JBuilder WebLogic ~ The Java™ 2 Platform, Enterprise Edition (J2EE™) is an architecture for a
Edition provides support  Java development platform for distributed enterprise applications. It was
for WebLogic Servers  developed by Sun Microsystems, with input from the development
only.  community, including Borland. J2EE platform products, such as the
Borland Enterprise Server, offer the developer the capability of building
applications with these benefits:

¢ Reliability and scalability, so business transactions are processed
quickly and accurately.

¢ Excellent security to protect users’ privacy and the integrity of the
enterprise’s data.

* Ready availability, to meet the increasing demands of the global
business environment.

JBuilder is a Java integrated development environment that, when
coupled with a supported application server from companies such as
Borland, BEA, IBM, Sun, and Sybase greatly simplifies and speeds the
development of J2EE applications.

Why are J2EE applications desirable?

In the early 1990s, information systems frequently used a client-server
architecture. The user interface to the application usually ran on a desktop
computer. This was the client tier. The enterprise data being accessed by
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the client resided in a database and was “served up” by a server. This
approach initially promised improved scalability and functionality.

Client Server

Through hard experience, however, the development community learned
that building and maintaining a flexible distributed system is very
difficult using the client-server model. For example, the business logic of
the application was in the client application. Every time that logic needed
modification, the revised application had to be installed on every client
machine in the enterprise. Maintenance became a nightmare. These
applications also had to manage transactions, be concerned with security,
and process the data efficiently, all the while presenting an attractive,
easy-to-understand interface to its users. Few developers have talents in
all these areas. While a client-server architecture might be adequate for
some environments, most of today’s global companies demand
considerably more than the client-server model can deliver.

Once the limitations of the client-server approach became apparent, the
development community began seeking a better way. The result is the
multi-tier model.

Client Tier Middle Tier EIS Tier
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In the multi-tier model, the logic involved in presenting the user interface
of the application to the user lives on the middle tier. The business logic is
now on the middle tier also. When changes are needed, they can be
updated in one place instead of on each client machine.

This expanded diagram shows you the various components you might
find running on the various tiers:

Client Tier Middle Tier EIS Tier

The client in a J2EE application can be an HTML page or applet running in
a browser, a Java application on a desktop machine, or even a Java client
on some portable device, such as a personal digital assistant (PDA) or cell
phone.

The middle-tier can have JavaServer Pages™ or servlets running on a web
server. These elements usually make up the server-side presentation logic.
An EJB container provides a runtime environment for Enterprise
JavaBeans™, which contain the business logic of application. Both a web
server and an Enterprise JavaBeans (E]B) container provide services to the
components that run on them. Because these services are always available,
programmers don’t have to include them in the components they write.

The Enterprise Information System (EIS) tier is a repository for the
enterprise’s data. Usually it consists of the data in a relational database
system.

Few J2EE applications have all of these components. They can be mixed
and matched in very flexible ways to meet the needs of the enterprise.
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Benefits of the multi-tier model

The multi-tier approach adopted by the J2EE platform has several
benefits:

e It reduces the complexity of distributed development with a simplified
architecture and the sharing of the work load among roles.

The business logic of the application runs in the middle tier inside an
Enterprise JavaBean (EJB) container and/or on a web server. These
containers and servers can handle many of the difficult tasks for
developers. For example, an EJB container can handle transactions,
instance pooling, and data persistence without requiring the EJB
programmer to write the logic to perform these tasks. A web server can
create and pool instances of servlet classes and handle multiple threads
and socket connections. Instead of writing the code to do these things, a
member of the development team specifies the desired behavior at
deployment time.

Members of the development team play different roles. Each is a
specialist in one or more areas. For example, the content of an HTML
page or stylesheet would likely be created by a graphic designer or
webmaster. A senior developer might be responsible for the business
logic of the application encapsulated within Enterprise JavaBean
components. A web developer might develop the user interface and
presentation logic using JavaServer Pages (JSPs) and servlets. An
application assembler takes the various components of the application
and puts it all together, often creating an Enterprise Archive (EAR) file
and creating the deployment descriptor that explains how the
application is to be deployed. The application deployer and
administrator deploy the application. By partitioning the work this
way, each step of the development/deployment process is handled by
someone skilled in their area while no one has to be an expert in every
area.

¢ Itis highly scalable, allowing the development of systems to meet
many different needs that can change quickly.

When demands on the system increase, the logic can be updated easily
in one place on the middle tier without having to load new logic on
every client machine.

¢ New applications can integrate well with existing information systems.

JDBC, a J2EE technology, is a Java API to SQL databases, permitting the
access to any type of tabular data that might exist in the enterprise. The
Java Naming and Directory Interface (JNDI) allows applications that
use Java technology to access enterprise naming and directory services.
The developing J2EE Connector architecture will give Java applications
connections to heterogeneous legacy systems. The Java Message
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Service (JMS) is the Java API for sending and receiving messages
though enterprise messaging systems. CORBA services are called using
JavalDL.

Security is enhanced.

J2EE technologies are designed with security in mind. For example,
only users in assigned roles can access certain methods in enterprise
beans. Who can access these methods isn’t coded in the enterprise
beans themselves. Instead this information is set in the enterprise
beans’ deployment descriptors, which are used by the deployer to
establish their behavior after they are deployed. This type of security is
called declarative security.

For complex security requirements, however, J2EE also allows
programmable security. In these cases, the security logic is placed
within the code itself.

Developers can choose from a variety of development tools, servers,
and components to develop the applications they need.

The development team can select the solutions that are best for their
needs, without becoming locked into the offerings of a single vendor.

How JBuilder can help

JBuilder Enterprise Edition has many features to help your team develop
J2EE applications. These are the technologies JBuilder has to help you
develop the client tier:

Client tier technologies

Applets

Applets are a special kind of Java application that are downloaded and
run by a web browser on a client machine. To begin developing an
applet in JBuilder, start with the Applet wizard. For information about
working with applets, see “Working with applets” in Web Application
Developer’s Guide.

Java user interface applications

JBuilder has several features that can help you develop an application
that runs on a client machine. Begin a Java application using the
Application wizard. Continue designing your user interface by using
JBuilder’s UI designer. You create your Ul by adding Ul components
from JBuilder’s component palette. For information on working with
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JBuilder’s UI designer, see “Visual design in JBuilder” in Designing
Applications with JBuilder.

If you want to create your own JavaBean components to use in your
user interface, BeansExpress can simplify the task for you. For
information about using BeansExpress, see “Creating JavaBeans with
BeansExpress” in Building Applications with |Builder. JBuilder’s
DataExpress components for enterprise beans make it easier for you to
build client applications using database-aware visual components such
as dbSwing or InternetBeans Express. For more information about
DataExpress for E]B, see Chapter 14, “Using the DataExpress for

EJB components.”

Both a web server and/or an EJB container can run on the middle tier.
JBuilder ships with Tomcat, a servlet container that can be used as a
web server, and with the Borland Enterprise Server 5.0.2 — 5.1.x, which
contains the EJB container. You can build applications for these servers
or you can set up JBuilder to enable you to develop applications for
BEA WebLogic 5.1 and 6.x, IBM WebSphere 3.5 and 4.0, Sun-Netscape
iPlanet 6.0 and 6.5, and Borland AppServer 4.5 servers.

Middle-tier technologies

These are the middle-tier J2EE technologies that use a web server:
* Servlets

A servlet is a server-side Java application that can process requests
from clients. The servlet responds to the request by generating dynamic
output that is sent back to the client. You can begin developing servlets
with JBuilder’s Servlet wizard. To find out more about servlets and
developing them, see “Working with servlets” in Web Application
Developer’s Guide.

* JavaServer Pages (JSPs)

An extension of servlet technology, JSPs offer a simplified way to
develop servlets. Like servlets, they generate dynamic output that is
sent back to the client’s web browser. Begin developing JSPs with
JBuilder’s JavaServer Page wizard. To find out more about JSPs and
developing them, see “JavaServer Pages (JSP)” in Web Application
Developer’s Guide.

InternetBeans Express is a component library that supplements the
servlet and JSP technology available in JBuilder. This library makes it
easy to present and manipulate data from a database so you can build
data-aware servlets and JSPs.
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This is the middle-tier J2EE technology that uses an EJB container:
* Enterprise JavaBeans (E]Bs)

Enterprise JavaBeans are server-side components that contain the
business logic of the application. JBuilder assists you in building EJB 1.x
and EJB 2.0 components. Start building enterprise beans by using the
EJB wizards on the EJB page of the object gallery (File | New | E]B). For
building EJB 2.0 components, JBuilder offers the EJB Designer, a
Two-Way Tool™ that allows you to design your beans visually all the
while keeping your code, deployment descriptors, and design
synchronized. For more information about building, testing, and
deploying enterprise beans, see Chapter 3, “An introduction to EJB
development.”

As you create your enterprise beans, JBuilder is building your EJB
deployment descriptors. You can use JBuilder’s Deployment Descriptor
editor to modify them as you wish. For more information about the
Deployment Descriptor editor, see Chapter 13, “Using the Deployment
Descriptor editor.”

All the web application components and enterprise bean components can
be combined and delivered in an Enterprise Archive (EAR) file. JBuilder
has an EAR wizard to help you create your EAR files.

Other J2EE technologies

While not confined to a particular architectural tier, these technologies are
enablers that make things work:

¢ Java Database Connectivity (JDBC)

JDBC is the standard used to access your database on the Enterprise
Information Systems (EIS) tier. It defines a Java API you use to write
SQL statements that are sent to your database.

JBuilder includes DataExpress, a component library for accessing data

in your database. It connects your application to your database using
JDBC drivers.

JBuilder also includes JDataStore, an all-Java embedded database and
component library. You access JDataStore using JDBC.

Entity beans, enterprise beans that access rows in your database, also
connect to your data using JDBC.

* Java Message Service (JMS)

JMS is an enterprise messaging service that routes messages between
components and processes in a distributed application.

The Borland Enterprise Server includes SonicMQ 4.0.1, a JMS
implementation. Also JBuilder supports EJB 2.0 components, which
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include message-driven beans. Message-driven beans integrate JMS
into enterprise beans. JBuilder also includes a JMS wizard. See
Chapter 23, “Creating JMS producers and consumers” for information
on creating classes and applications that can create and consume JMS
messages.

¢ Java Naming and Directory Interface (JNDI)

All J2EE servers use JNDI, a Java naming service used to locate
distributed objects.

¢ Extensible Markup Language (XML)

Although not really a J2EE technology, XML is widely used by J2EE
technologies. For example, web components and enterprise beans have
their deployment descriptors written in XML. These deployment
descriptors describe how the components behave once they are
deployed.

JBuilder has several XML features that help you accomplish common
programming tasks you might encounter in your J2EE projects. For
information about JBuilder’s XML features, see “Introduction” in XML
Application Developer’s Guide.

Preparing to deploy J2EE applications

As you create and compile your web applications and enterprise beans,
JBuilder can create the WAR (Web Archive) and EJB-JAR (EJB Archive)
files for you automatically. You can choose to bundle the components of a
J2EE application together into an EAR file. JBuilder provides an EAR
wizard to help you do this.

Learning about J2EE

If you've read this far, you've been exposed very briefly to many concepts
and, with all the acronyms to identify J2EE technologies, an alphabet
soup. To develop a deeper understanding of J2EE benefits and concepts,
begin your explorations on Sun’s www java.sun.com web site. This
http://java.sun.com/j2ee/docs . html link takes you to Sun’s J2EE
documentation home page where you can find an abundance of useful
information.

If you're new to J2EE programming, look at the J2EE tutorial at
http://java.sun.com/j2ee/tutorial/index.html. For an in-depth discussion of
J2EE programming and the recommended programming practices to use
in your J2EE applications, don’t miss the very detailed J2EE Blueprints,
found at http://java.sun.com/j2ee/blueprints/index.html. J2EE Blueprints is
an integral part of J2EE itself. Although you are unlikely to sit down and
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read all of it at one time, you'll find it useful when you need to understand
deeper concepts and are looking for the best ways to approach J2EE
development. This material is also available in book form as Designing
Enterprise Applications with the Java 2 Platform, Enterprise Edition written by
Nicholas Kassem and the Enterprise Team of Sun.
http://java.sun.com/j2ee/blueprints/aboutthebook.html links you to
information about the book.

You'll find additional documentation and specifications for the various
J2EE technologies on the Sun site. There are also excellent third-party
books, but because J2EE is a developing product, be aware which versions
of the various technologies they address.
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Chapter

An introduction to EJB
development

The JBuilder WebLogic ~ The “Enterprise JavaBeans (E]B) specification” formally defines a Java
Edition provides support  server-side component model and a programming interface for
for WebLogic Servers  application servers. Developers build the components, called enterprise
only.  beans, to contain the business logic of the enterprise. Enterprise beans run

on an EJB server that provides services such as transaction management
and security to the beans. Developers don’t have to worry about
programming these low-level and complex services, but can focus on
encapsulating the business rules of an organization or system within the
beans, knowing that the services are available to the beans when they are
needed.

While the Enterprise JavaBeans specification is the ultimate authority on
the EJB framework, it’s primarily useful to vendors such as Borland who
build the EJB servers and containers the beans run in. This book will help
you, the JBuilder developer, learn what you want to know about
developing enterprise beans with JBuilder.

Why we need Enterprise JavaBeans

The client-server model of application development has enjoyed
considerable popularity. The client application resides on a local machine
and accesses the data in a data store such as a relational database
management system (RDMS). This model works well as long as the
system has only a few users. As more and more users need access to the
data, these applications don’t scale well to meet the demands. Because the
client contains the logic, it must be installed on each machine.
Management becomes increasingly difficult.
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Gradually the benefits of dividing applications into more than the two
tiers of the client-server model becomes apparent. In a multi-tier
application, only the user interface stays on local machines while the logic
of the application runs in the middle tier on a server. The final tier is still
the stored data. When the logic of an application needs updating, changes
are made to the software of the middle tier on the server, greatly
simplifying the management of updates.

But creating reliable, secure, and easily managed distributed applications
is notoriously difficult. For example, managing transactions over a
distributed system is a major task. Fortunately, using components that
follow the E]JB specification to build distributed systems relieves much of
the burden by:

¢ Dividing the development of a distributed system into specific tasks
that are assigned to specialists.

For example, if the application is an accounting system, the enterprise
bean developer would need to understand accounting. The system
administrator must know about monitoring a deployed and running
application. Each specialist assumes a particular role.

¢ Making EJB server and container services available to the enterprise
bean and application developers.

The EJB server provider and EJB container provider (who are often the
same vendor) handle many of the more difficult tasks so the developers
don’t have to. For example, the container an enterprise bean runs in can
provide transaction and security services to the bean automatically.

* Making enterprise beans portable.

Once a bean is written, it can be deployed on any EJB server that
adheres to the Enterprise JavaBeans standard. Each bean is likely to
include vendor-specific elements, however.

Roles in the development of an EJB application

The work of developing a distributed EJB application is divided into six
distinct roles. Each role is assumed by an expert in their domain. By
dividing the work this way, the task of creating and managing a
distributed system becomes much easier.

Application roles

Those who assume the application roles write the code for the enterprise
beans and the applications that use them. Both roles require an
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understanding of how the business runs, although at different levels.
These are the two application roles:

¢ Bean provider

Bean providers (also called bean developers) create the enterprise
beans and write the logic of the business methods within them. They
also define the remote home or local home and remote or local
interfaces for the beans and they create the beans” deployment
descriptors. Bean providers don’t necessarily need to know how their
beans will be assembled and deployed.

* Application assembler

Application assemblers write the applications that use the enterprise
beans. These applications usually include other components, such as
GUI clients, applets, JavaServer Pages pages (JSP), and servlets. These
components are assembled into a distributed application. Assemblers
add assembly instructions to the bean deployment descriptors.
Although application assemblers must be familiar with the methods
contained within the enterprise beans so they can call them, they don’t
need to know how those methods are implemented.

JBuilder users who are interested in Enterprise JavaBeans are usually bean
providers and application assemblers. Therefore, this book is written
primarily for them. JBuilder has wizards, designers, and other tools that
simplify the development of enterprise beans and the applications that
use them.

Infrastructure roles

Without a supporting infrastructure, the enterprise beans and the
applications that use them cannot run. Although the two infrastructure roles
are distinct, they are almost always assumed by the same vendor. Together
they provide system-level services to the enterprise beans and provide an
environment in which to run. These are the two infrastructure roles:

* EJB server provider

EJB server providers are specialists in distributed transaction
management, distributed objects, and other low-level services. They
provide an application framework in which to run E]B containers. EJB
service providers must provide, at a minimum, a naming service and a
transaction service to the beans.

¢ EJB container provider

EJB container providers provide the deployment tools required to
deploy enterprise beans and the runtime support for the beans. A
container provides management services to one or more beans. They
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communicate for the beans with the EJB server to access the services the
bean needs.

In almost all cases, the EJB server provider and the EJB container provider
are the same vendor. The Borland Enterprise Server provides both the
server and the container.

Deployment and operation roles

The final steps in the development of an EJB distributed application are to
deploy the application and to monitor the enterprise computing and
network infrastructure as it runs. These are the deployment and operation
roles:

¢ Deployer

Deployers understand the operation environment for distributed
applications. They adapt the EJB application to the target operation
environment by modifying the properties of the enterprise beans using
the tools provided by the container provider. For example, deployers
set transaction and security policies by setting appropriate properties in
the deployment descriptor. They also integrate the application with
existing enterprise management software.

¢ System administrator

Once an application is deployed, the system administrator monitors it
as it runs, and takes appropriate actions if the application behaves
abnormally. System administrators are responsible for configuring and
administrating the enterprise’s computing and networking
infrastructure that includes the EJB server and EJB container.

EJB architecture

Multi-tier distributed applications often consist of a client that runs on a
local machine, a middle-tier that runs on a server that contains the
business logic, and a backend-tier consisting of an enterprise information
system (EIS). An EIS can be a relational database system, an ERP system, a
legacy application, or any data store that holds the data that needs to be
accessed. This figure shows a typical EJB multi-tier distributed system
with three tiers: the client; the server, the container, and the beans
deployed on them; and the enterprise information system.
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Figure 3.1  EJB architecture diagram
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Because our interest is how to develop enterprise beans, our focus is the
middle tier.

The EJB server

The EJB server provides system services to enterprise beans and manages
the containers in which the beans run. It must make available a
JNDI-accessible naming service and a transaction service. Frequently an
EJB server provides additional features that distinguish it from its
competitors. The Borland Enterprise Server AppServer Edition 5.0.2 -
5.1.x is an example of an EJB server.

The EJB container

A container is a runtime system for one or more enterprise beans. It
provides the communication between the beans and the E]B server. It
provides transaction, security, and network distribution management. A
container is both code and a tool that generates code specific for a
particular enterprise bean. A container also provides tools for the
deployment of an enterprise bean, and a means for the container to
monitor and manage the application.

The EJB server and EJB container together provide the environment for
the bean to run in. The container provides management services to one or
more beans. The server provides services to the bean, but the container
interacts on behalf of the beans to obtain those services. Almost always the
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EJB server and the E]JB container are made by the same vendor and are
simply two parts of an application server, such as Borland Enterprise
Server AppServer Edition 5.0.2 - 5.1.x.

Although it is a vital part of the Enterprise JavaBeans architecture,
enterprise bean developers and application assemblers don’t have to think
about the container. It remains a behind-the-scenes player in an EJB
distributed system. Therefore, this book goes no further explaining what a
container is and how it works. For more information about containers,
refer to the “Enterprise JavaBeans Specification” itself, at
http://java.sun.com/products/ejb/docs.html. For specific information about
the Borland EJB container, see the Borland Enterprise Server’s
documentation.

How an enterprise bean works

The bean developer must create these interfaces and classes:
¢ The remote home and/or local home interface for the bean

The home interface defines the methods a client uses to create, locate,
and destroy instances of an enterprise bean.

¢ The remote and/or local interface for the bean

The remote or local interface defines the business methods
implemented in the bean. A client accesses these methods through the
remote interface.

¢ The enterprise bean class

The enterprise bean class implements the business logic for the bean.
The client accesses these methods through the bean’s remote interface.

Once the bean is deployed in the EJB container, the client calls the create()
method defined in the home interface to instantiate the bean. The home
interface isn’t implemented in the bean itself, but by the container. Other
methods declared in the home interface permit the client to locate an
instance of a bean and to remove a bean instance when it is no longer
needed. EJB 2.0 beans also allow the home interface to have business
methods called ejpHome methods.

When the enterprise bean is instantiated, the client can call the business
methods within the bean. The client never calls a method in the bean
instance directly, however. The methods available to the client are defined
in the remote or local interface of the bean, and the remote or local
interface is implemented by the container. When the client calls a method,
the container receives the request and delegates it to the bean instance.
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Types of enterprise beans

An enterprise bean can be a session bean, an entity bean, or a
message-driven bean.

Session beans

Session beans can be either stateful or stateless. Stateless beans don’t
maintain state for a particular client. Because they don’t maintain
conversational state, stateless beans can be used to support multiple
clients.

A stateful session bean executes on behalf of a single client. In a sense, the
session bean represents the client in the EJB server. Stateful session beans
can maintain the client’s state, which means they can retain information
for the client. The classic example where a session bean might be used is a
shopping cart for an individual shopping at an online store on the web. As
the shopper selects items to put in the “cart,” the session bean retains a list
of the selected items.

Session beans can be short-lived. Usually when the client ends the session,
the bean is removed by the client.

Entity beans

An entity bean provides an object view of data in a database. Usually the
bean represents a row in a set of relational database tables. An entity bean
usually serves more than one client.

Unlike session beans, entity beans are considered to be long-lived. They
maintain a persistent state, living as long as the data remains in the
database, rather than as long as a particular client needs it.

The container can manage the bean’s persistence, or the bean can manage
it itself. If the persistence is bean-managed, the bean developer must write
code that includes calls to the database.

Message-driven beans

The EJB 2.0 specification introduced message-driven beans. They behave
as a Java Message Service (JMS) listener, processing asynchronous
messages. The EJB container manages the bean’s entire environment.

Message-driven beans are similar to stateless session beans because they
maintain no conversational state. Unlike session and entity beans, clients
don’t access them through interfaces. A message-driven bean has no
interfaces, just a bean class. A single message-driven bean can process

An introduction to EJB development 3-7



Remote and local access
messages from more than one client. A message-driven bean is essentially

a block of application code that executes when a message arrives at a
particular JMS destination.

Remote and local access

An EJB 2.0 component can be accessed remotely or locally. Clients that
access a remote bean use the bean’s remote and remote home interfaces. A
remote home is often referred to as the home interface. A client with
remote access to a bean can run on a different machine and use a different
Java Virtual Machine (JVM) than the bean itself. In method calls to a
remote bean, parameters are passed by value, which helps maintain loose
coupling between the client and the bean.

A client with local access to a bean must run in the same JVM as the bean
it accesses. A local client won’t be an external client application, but rather
another enterprise bean or web component. In method calls to a local
bean, parameters are passed by reference, resulting in a tighter coupling
between the calling bean or web component and the called bean.

Like the remote interface, the local interface provides access to the bean’s
business methods, while its local home interface provides access to the
methods that control the life cycle of the bean as well as its finder
methods. Often entity beans that have a container-managed relationship
with other entity beans have local access to them.

Because beans with local interfaces must run in the same JVM, there is no
need for remote calls. Therefore, the overhead of serializing and
transporting objects is reduced. Usually this means greater performance.
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Chapter

Developing enterprise beans

The next few chapters explain how to use the JBuilder wizards, designers,
and tools that make it easier and quicker to create your enterprise beans. It
assumes that you understand what enterprise beans are, how they work,

and what they require.

If your E]JB knowledge is limited or you want more information about EJB
development before you begin using JBuilder’s EJB wizards and tools,
start reading Chapter 15, “Developing session beans” and the chapters
that follow it before beginning this chapter.

Developing Enterprise JavaBeans with JBuilder has several steps:

Step

1

Configuring the target application server settings

Creating an EJB module

Creating 2.0 session and message-driven beans
with the EJB Designer

and

Creating 2.0 entity beans with the EJB Designer

or

Creating EJB 1.x components with JBuilder
and

Creating EJB 1.x entity beans from an existing
database table

Compiling enterprise beans and creating a JAR file

Editing the deployment descriptors

Running and testing an enterprise bean

Deploying to an application server

For more information, see

Chapter 5, “Configuring the target application server
settings”

“Introducing EJB modules” on page 6-2

Chapter 6, “Creating 2.0 session beans and
message-driven beans with the EJB Designer”
and

Chapter 7, “Creating 2.0 entity beans with the EJB
Designer”

or

“Creating an enterprise bean” on page 8-5

and

Chapter 9, “Creating EJB 1.x entity beans from an
existing database table”

Chapter 10, “Compiling enterprise beans and creating
JAR files”

Chapter 13, “Using the Deployment Descriptor
editor”

Chapter 11, “Running and testing an enterprise bean”

“Deploying to an application server” on page 12-7
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Chapter

Configuring the target
application server settings

The JBuilder WebLogic ~ Before you begin creating Enterprise JavaBeans, you must configure the
Edition provides support  settings for the application server to which you are going to deploy your

for WebLogic Servers  enterprise beans.
only.

Tip Besure to see the Hints and Tips appendices for the various servers to find
additional configuration information for each server. These are the
appendices:

e Appendix A, “Borland servers hints and tips”

e Appendix B, “WebLogic Server hints and tips”

¢ Appendix C, “WebSphere Application Server hints and tips”

¢ Appendix D, “iPlanet Application Server hints and tips”

¢ Appendix E, “Sybase Enterprise Application Server hints and tips”

Supported servers

The JBuilder WebLogic ~ JBuilder supports the following servers:
Edition provides support
for WebLogic Servers

onl. e Borland Enterprise Server 5.0.2,5.1,5.1.1

¢ Borland App Server 4.5.1

* WebLogic Application Server 5.1 SP 11 (and all back versions of 5.1
service packs)

e WebLogic Application Server 6.0 SP 2 (and all back versions of 6.0
service packs)
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* WebLogic Application Server 6.1 SP 3 (and all back versions of 6.1
service packs)

* WebLogic Application Server 7.0 SP 1 (and all back versions of 7.0
service packs)

* WebSphere Application Server 3.5 Fix Pack 6 (and all back versions of
WebSphere 3.5 service packs)

e WebSphere Application Server 4.0.1 Single Server

e WebSphere Application Server 4.0.1 Advanced Edition
¢ iPlanet Application Server 6.0 SP 4

¢ iPlanet Application Server 6.5

* Sybase EAServer 4.1.1

¢ Tomcat 3.3.1

¢ Tomcat 4.0.6

¢ Tomcat 4.1.12

Setting up servers within JBuilder

To configure the settings to target one or more application servers,
1 Choose Tools | Configure Servers.

The Configure Servers dialog box appears:

(3) Configure Servers x|
|1 Project SEUE
= User Home . [v] Enable server
Buorland Enterprise Server AppServer -
Sybase Enterprise Application Server General || Custom |
Tomcat3.3
Tomcat 4.0 Home directory: CIBES511
Torncat4.1 , -
Generic AppSerer 1.0 Mative executable launcher: CYBES511/hinfpartition.exe
Borfand AppSener 4.5 VM parameters: -Dvhroker.agent por=14000
(& irianst Application Server G+
Webl ogic Application Server 5.4 Server parameters: arver ROSIE_4 -partition jbuilder
B esioat oo s | oo aectoy =

WehSphere Appiicalion Server 3.8

WebSphere Application Server Singid

WebSphers Application Server Adval
|- JBuiicer

1 [

Reset 1o defaults

[ ok || cancer || memw |

The left side of the dialog box lists the servers for which JBuilder finds a
registered OpenTool.
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2 Select the server you want to configure by clicking it in the pane on the
left.

The right side of the dialog box lists the default settings for the selected
server. Each application server except Generic App Server 1.0 has both
a General and a Custom page for editing settings. The General page has
fields that all the application servers have in common, while the
Custom page has fields that are specific to the selected application
server. In some cases, modifying a Custom setting will update a setting
on the General page.

The Generic AppServer 1.0 server option is a generic option. It
represents a basic application server that supports EJB 1.1 and /or EJB
2.0 development. Select it if the application server you use is not
currently supported by JBuilder. You will probably want to edit the
resulting deployment descriptor with tools supplied with that
application server to get the exact settings you want. You could also
choose this option if the you aren’t targeting a specific application
server.

3 Check the Enable Server check box at the top of the dialog box.

Checking this option enables the fields for the selected application
server. You won't be able to edit any fields until it is checked. The
Enable Server check box also determines whether this server will
appear in the list of servers when you select a server for your project
using the Servers page of the Project | Project Properties dialog box.

JBuilder provides default settings for the selected server. If JBuilder’s
default settings are not appropriate, edit any of the settings as needed.
Some servers require you to enter settings in addition to the defaults.
Clicking the OK button in this dialog box when not all required values
are set or selecting another server while the current one is enabled
displays a message dialog box that informs you about the missing
settings.

4 If you want to change any of the settings, click the ... button next to the
field and make your changes.

You can add any necessary application dependencies to the server’s
classpath by clicking the Required Libraries tab and using the Add
button to add the libraries the server needs.

5 Click the Custom tab to view fields unique to the server. Most
application servers allow you to specify the location of the JDK the
server uses; some require you to specify the JDK location for successful
configuration completion. Updates you make on the Custom page can
update settings on the General page.
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Following are the JDKs and their installed locations for the application
servers supported by JBuilder:

¢ Borland Enterprise Server 5.0.2/5.1+: <bes home>/jdk
e Borland AppServer 4.5: <sun jdk1.2.2>

* WebLogic 5.1: <weblogic home>/jrel_2/jre

e WebLogic 6.0: <bea home>/jdk130

e WebLogic 6.x: <bea home>/jdk131

* WebLogic 7.0: <bea home>/jdk131_02

* WebSphere 3.5: <websphere home>/jdk

* WebSphere 4.0 (either Advanced Edition or Single Server):
<websphere home>/java

* Sybase Enterprise Application Server 4.1: <Sybase home>/_jvn

¢ JPlanet: none

Once you’ve made your edits and click the OK button to accept your
changes and close the dialog box, JBuilder runs a validation pass on the
settings for the server. If you prefer that JBuilder not try to validate
your changes, uncheck the Enable Server dialog box. Your changes will
still be saved when you click OK, but you can then go back later to
make further changes that you need before choosing to validate the
settings. You must check the Enable Server check box, however, before
you can select the server you are configuring for use in a project.
Selecting OK saves changes for all servers you’ve enabled, disabled, or
modified.

6 Click OK when you are through configuring the application server you
want to use to develop enterprise beans.

When you click OK and the Enable Server check box is checked,
JBuilder attempts to verify your settings. If errors are detected, a
message box containing information about the errors appears. If the
Enable Server option is unchecked, the dialog box simply closes and no
setting validation is performed.

Once a server is properly configured and validated, the server you
configured is listed in black type in the pane on the left. Gray type
indicates the server hasn’t been configured yet. Red type indicates an
error condition; specifically it means the server’s library has been read, but
the server itself can’t be found. You can delete a server shown in red by
selecting it and clicking the Delete button.

The Reset To Defaults button sets the settings back to the values they
originally had when JBuilder was first installed and the server is disabled.

If a dialog box appears with a message that you must restart JBuilder, you
must now close and then restart JBuilder.

5-4 Enterprise JavaBeans Developer’s Guide



Adding a service pack

Note For Borland Enterprise Server 5.0.2 — 5.1.x, you set the Visibroker Smart
Agent port on the CORBA page of the Tools | Enterprise Setup dialog box.
See “Making the ORB available to JBuilder” on page 5-7.
Note For WebSphere 3.5, you must install the WebSphere FixPack2 to get the
latest version of the IBM JDK.
Adding a service pack

If you want to add a service pack to your application server configuration,
follow these steps:

1
2

Choose Tools | Configure Servers.

Select your server from the list of servers in the pane on the left side of
the dialog box.

Click the General tab, then the Class tab, if they are not already
selected.

Click Add.

Navigate to the location of the service pack JAR file (such as
weblogic51spllboot. jar).

Click OK twice to close all dialog boxes.

The created libraries

The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

When you configure the server settings, one or more libraries are created
for you automatically that contain all the application server files you will
need for enterprise bean development for the application server of your
choice. These are the libraries created for you, listed by application server:

Borland Enterprise Server 5.0.2 — 5.1.x

Borland Enterprise Server 5.0.2 — 5.1.x Client: All JARs needed to run a
client.

Borland AppServer 4.51

BAS 4.5 Client: All JARs needed to run a client.
Sybase Enterprise Application Server 4.1

EAServer 4.1 Client: All JARs needed to run a client.
WebLogic 7.x

WebLogic 7.x Client: All JARs needed to run a client.

WebLogic 7.x Deploy: JARs needed to run the WebLogic 7.x deploy
tool.
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* WebLogic 6.x
WebLogic 6.x Client: All JARs needed to run a client.

WebLogic 6.x Deploy: JARs needed to run the WebLogic 6.x deploy
tool.

* WebLogic 5.1
WebLogic 5.1 Client: All JARs needed to run a client.

WebLogic 5.1 Deploy: JARs needed to run the WebLogic 5.1 deploy
tool.

e WebSphere 4.0 Single Server
WebSphere AES 4.0 Client: JARs needed to run a client.
WebSphere AES 4.0 ExtDirs: JARs used during server startup.

WebSphere AES 4.0 EjbDeploy: JARs used to compile enterprise beans
and create stubs.

WebSphere AES 4.0 SeApplnstaller: JARs used to run the WebSphere
4.0 deploy tool (SeApplInstaller).

e WebSphere 4.0 Advanced Edition
WebSphere AE 4.0 Client: JARs needed to run a client.
WebSphere AE 4.0 ExtDirs: JARs used during server startup.

WebSphere AE 4.0 XmlConfig: JARs used to run the WebSphere 4.0 AE
deploy tool.

WebSphere AE 4.0 EjbDeploy: JARs used to compile enterprise beans
can create stubs.

* WebSphere 3.5

WebSphere 3.5 Client: JARs needed to run a client. The deployed JARs
for WebSphere 3.5 are automatically added to this library definition.

WebSphere 3.5 JetAce: JARs used to compile enterprise beans and
create stubs.

WebSphere 3.5 XMLConfig: JARs needed to run the WebSphere 3.5
deploy tool.

¢ iPlanet 6.x+
iPlanet 6.x+ Client: JARs needed to run a client.

Important  When you import existing projects that were developed with older
versions of JBuilder, you should refresh your projects to use the latest
client libraries.
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Making the ORB available to JBuilder

The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

Note

Note

For Borland Enterprise
Server 5.0.2 - 5.1.x

For Borland Enterprise
Server 5.0.2 - 5.1.x

When you use Tools | Configure Server to set up the Borland Enterprise
Server 5.02 — 5.1.x, your CORBA settings are automatically set up for you
at the same time. You can see your current settings on the CORBA page of
the Tools | Enterprise Setup dialog box. You might want to use this page to
set the VisiBroker Smart Agent port to a unique number. Also, to add a
command to start the Smart Agent to the Tools menu, check the Add The
VisiBroker Smart Agent Item To The Tools Menu option. This option is
selected by default.

If you are using Borland AppServer 4.5, you must configure your CORBA
settings manually.

If you have not installed Borland Enterprise Server, you will have to
complete the following steps before you will be able to use VisiBroker’s
idl2java or java2iiop:

1 Choose Project | Project Properties.

2 Click the Build tab and then on the Build page, click the IDL tab.

3 Choose VisiBroker as your IDL compiler if its not already selected.
4 In the Additional Options field add this:

-VBJprop borland enterprise.licenseDir=<visibroker license directory>
-VBJjavavm<jdkl.3.1 java or javaw path>

(For Borland Enterprise Server 5.1, the correct license directory is
\<BES51Home>\var\servers\<server directory>\adm.) The <server directory>
is same as the server name assigned when you configured the server
using Tools | Configure Servers. You can find the server name on the
Custom page of this dialog box.

Make sure the JDK the Borland Enterprise Server is using JDK 1.3.1.
5 Click OK.

You must still perform one step: starting the VisiBroker Smart Agent. This
handles the initial bootstrap issues such as how the client locates the
naming service and so on.

To start the Smart Agent, choose Tools | VisiBroker Smart Agent.

If you choose Tools | Borland Enterprise Server Management Agent, the
VisiBroker Smart Agent is also started as part of the process. When you
are working with the Borland Enterprise Server AppServer Edition 5.0.2 —
5.1.x, you must start the Borland Enterprise Server Management Agent
instead of the VisiBroker Smart Agent. If you don't start it, it is
automatically started for you when you start the server within JBuilder.
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Selecting a server

The JBuilder WebLogic ~ JBuilder can target multiple servers. You can choose a single application
Edition provides support  server for all stages of EJB and web application development, or you can
for WebLogic Servers  choose different servers for different aspects of development. For
only.  example, you can select one server to use to develop enterprise beans and
another to develop web applications.

To select one or more servers to use for your project,
1 Choose Project | Project Properties.
2 Click the Server tab.

The Server page appears:

@ Project Properties 5‘

Paths | General | Run | Build | Formvatting | Class Filters | Server

Relationship between server and services

® Single server for all services in project

| Borland Enterprise Server AppServer Edition 5.0.2-5.1.% 7 | J

) Modular services provided by different servers

Senvices: ‘| -Service properties for project
& Client JAR Creation | | ganver: br AppServer Edition 5.0.2-5.1
[ =g connector 4 :

£ Deployment

% EJB

[ B Jpatastore

3 JSPiSenviet

£ Message
Naming/Directory
= Session
Transaction

Select service to view

Reset [ ok || cancer || memw |

3 Decide whether you want to use a single server for all aspects of
development or different servers to handle different areas of
development.

* To use a single server,

1 Select the Single Server For All Services In Project option and
select the server from the drop-down list.

2 If you want to make changes to the configuration settings for the
server, click the ... button and edit the settings you want on the
General and Custom pages. Click OK.

You can also use this dialog box to select a different server.

3 If you don’t want a particular service started when the server
starts up, uncheck the check box next to the service in the Services
list. This feature currently applies only to the Borland Enterprise
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For Borland Enterprise
Server

For WebLogic 6.x - 7.x

Selecting a server

Server as it is the only one which allows you to start and stop
selected services. If you uncheck the Deployment or Client JAR
Creation services, the corresponding menu items will be disabled
on the JBuilder Tools menu.

* To use different servers for different services,
1 Select the Modular Services Provided By Different Servers option.

2 Check the check boxes next to all the services for which you want
to specify an application server in the Services list.

3 Click one of the checked services to select it in the Services list.

4 In the Service Properties For Project group box, use the Server
drop-down list to select the server you want to use for this service.

If server-specific properties are available for the server you
selected for the particular service you are working with, they will
appear below the Server drop-down list. If the Deployment
service is selected, a Build Target For Deploying To Server
drop-down list appears on the Service Properties For Project
panel. Select the type of build you want to occur. If the EJB service
is selected, you'll see read-only information appear that is
intended to help you decide which server is appropriate for your
needs.

The Deploy jndi-definitions.xml option determines whether the
jndi-definitions.xnl file is included in any of the deployment
actions you select. Uncheck it if you don’t want it included.
jndi-definitions.xml is an XML deployment descriptor for EJB 2.0
resources.

If you select JSP/Servlet the service, the service properties include
a Map Project Apps At Runtime option. When this option is
selected (the default value) all web applications in the project
deploy from the web application directory and not as a WAR
when the server starts up.

5 If you want to make changes to the configuration settings for the
server selected for the service, click the ... button and edit the
settings you want on the General and Custom pages. Click OK.

6 Repeat these steps for each service you want access to.
4 Click OK.

If you discover that the EJB wizards on the Enterprise page of the object
gallery are disabled, no application server is selected for your current
project or the selected server is not configured. Follow the steps above to
select an application server for EJB development.
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Setting up JDBC drivers

To enable JBuilder’s EJB wizards and EJB Designer to access a database,
you must install the JDBC driver supplied by the database vendor and set
up the driver in JBuilder. Install a JDBC driver following the vendor’s
instructions.

To begin setting up the driver in JBuilder, select Tools | Enterprise Setup to
display the Enterprise Setup dialog box. Click the Database Drivers tab to
display the Database Drivers page. Use this page to add a new database
driver to JBuilder.

Creating the .library and .config files

There are three steps to adding a database driver to JBuilder:

¢ Creating a library file which contains the driver’s classes, typically a
JAR file, and any other auxiliary files such as documentation and
source.

¢ Deriving a .config file from the library file which JBuilder adds to its
classpath at start-up.

* Adding the new library to your project, or to the Default project if you
want it available for all new projects.

The first two steps can be accomplished from the Database Drivers page:

1 Open JBuilder and choose Tools | Enterprise Setup. Click the Database
Drivers tab which displays .config files for all the currently known
database drivers.

2 Click Add to add a new driver, then New to create a new library file for
the driver. The library file is used to add the driver to the required
libraries list for projects.

Note You can also create a new library under Tools | Configure Libraries, but
since you would then have to use Enterprise Setup to derive the .config
file, it is simpler to do it all here.

3 Type a name and select a location for the new file in the Create New
Library dialog box.

4 Click Add, and browse to the location of the driver. You can select the
directory containing the driver and all it’s support files, or you can
select just the archive file for the driver. Either will work. JBuilder will
extract the information it needs.

5 Click OK to close the file browser. This displays the new library at the
bottom of the library list and selects it.
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Important

Note

Setting up JDBC drivers

6 Click OK. JBuilder creates a new .library file in the JBuilder /1ib
directory with the name you specified (for example,
InterClient.library). It also returns you to the Database Drivers page
which displays the name of the corresponding .config file in the list
which will be derived from the library file (for example,
InterClient.config).

7 Select the new .config file in the database driver list and click OK. This
places the .config file in the JBuilder /1ib/ext directory.

8 Close and restart JBuilder so the changes to the database drivers will
take effect, and the new driver will be put on the JBuilder classpath.

If you make changes to the .library file after the .config file has been
derived, you must re-generate the .config file using Enterprise Setup, then
restart JBuilder.

Now that JBuilder can see the database driver, you must add the database
driver library to the Required Libraries list in Project | Properties, or
Project | Default Properties.

Adding the JDBC driver to projects

Projects run from within JBuilder use only the classpath defined for that
project. Therefore, to make sure the JDBC driver is available for all new
projects that will need it, define the library and add it to your default list
of required libraries. This is done from within JBuilder using the following
steps:

1 Start JBuilder and close any open projects.
2 Choose Project | Default Project Properties.

3 Select the Required Libraries tab on the Paths page, then click the Add
button.

4 Select the new JDBC driver from the library list and click OK.
5 Click OK to close the Default Project Properties dialog box.

You can also add the JDBC driver to an existing project. Just open the
project, then choose Project | Properties and use the same process as above.
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The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only

Chapter

Creating 2.0 session beans and
message-driven beans with the
EJB Designer

This chapter explains how to use JBuilder to create session beans and
message-driven beans that are compliant with Sun Microsystems’
Enterprise JavaBeans™ 2.0 specification. Even if you want to create EJB 2.0
entity beans and you are new to JBuilder and its EJB Designer, you should
start with this chapter as it covers the basics of working with the EJB
Designer. Then you can go to Chapter 7, “Creating 2.0 entity beans with
the EJB Designer” to learn about the special features for creating entity
beans.

For information about how to create components that are compliant with
the Enterprise JavaBeans™ 1.1 specification, see Chapter 8, “Creating
EJB 1.x components with JBuilder.”

To help you create your EJB 2.0-compliant beans, the EJB Designer
provides a rapid application development (RAD) environment for EJB 2.0
development. The EJB Designer is a true Two-Way Tool™ that allows you
to design your enterprise bean visually as JBuilder generates the code
from your design. You can make changes to your design either through
the EJB Designer, or by editing the generated source code directly. Your
source code and your design remain synchronized. As you work with the
EJB Designer, your deployment descriptors are being created for you,
preparing your bean for deployment to your target application server.
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Introducing EJB modules

Each enterprise bean you create must belong to a JBuilder EJB module. An
EJB module is a logical grouping of one or more beans that will be

deployed in a single JAR file. An EJB module contains the information that
is used to produce the deployment descriptor(s) for that JAR file. You can
edit the content of an EJB module using the Deployment Descriptor editor.

Once you have an EJB module and have edited it to your liking with the
Deployment Descriptor editor, you can Make or Build an EJB module to
produce the JAR. JBuilder uses the deployment descriptor to help identify
the class files to be packaged.

An EJB module can be one of two formats: XML or binary. Because an EJB
module in XML format is essentially a text file, it’s easier to work with if
you are using a version control system. An EJB module in binary format is
essentially the deployment descriptors in a .zip archive.

You can have more than one EJB module in a project. All the EJB modules
in a single project use the same project classpath and JDK, and they are
configured for the same target application server.

If you haven’t done so already, follow the instructions in Chapter 5,
“Configuring the target application server settings.”

Creating an EJB 2.0 module

You have multiple ways to create an EJB module:

¢ Use the EJB Module wizard to create an EJB module when you haven’t
created your enterprise beans yet.

¢ Create an EJB module from existing deployment descriptors.

Creating a module with the EJB Module wizard
If you haven't created your enterprise beans yet, begin by creating an EJB
module with the E]B Module wizard.

To create an EJB module,
1 Choose File | New and click the Enterprise tab.

Note If the EJB wizards on the Enterprise page are disabled, you don’t have
the Enterprise version of JBuilder installed or you haven’t selected a
configured application server for your project. Also, check to ensure
that you have selected an application server, rather than a web server.
See Chapter 5, “Configuring the target application server settings” for
information about configuring and selecting an application server.
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2 Double-click the EJB Module icon and the wizard appears:

(D) E18 Module Wizard x|

Enter new EJB module details

 Fill in the fallowing fields to quickly defing and create a new EJB module.

Each module defines a deployable EJB jar automatically produced by the

| build system. The madule tipe selected determines ifthe contentwill be
| recorded in a binary or XML file farmat.

& Name: |Umi“EdW| Format: |XML -

Version: |EJB 2.0 compliant -|

QOutput JAR file

Hame: [Untitled1 jar |

Path: [CuDocuments and Settings/ljeffriesfibprojectuntitiedt || -

| OK H Cancel H Help ‘

If you don’t have an open project before you begin the EJB Module
wizard, the Project wizard appears first. After you create a new project,
the EJB Module wizard then appears.

3 Specify the name of the EJB module.
4 Specify the format of the new module.

Your choices are binary, which internally stores the deployment
descriptors in .zip format and was used before JBuilder 5, or XML,
which stores the deployment descriptors in XML format. XML format
allows users to merge changes if they are checking them into a source
control system. Using the XML format is recommended.

5 Specify the version as EJB 2.0 compliant using the Version drop-down
list.

The EJB 2.0 compliant option is disabled if your target application
server does not support EJB 2.0

6 Specify the name of the JAR file your enterprise bean(s) will be in.

JBuilder entered a default name that is the same as the name of your
EJB module. You can simply accept that name or specify another.
JBuilder also entered a path based on your project path. You can change
it to your liking or accept the default path.

7 Click OK to create the EJB module.

The EJB Designer appears. For example, if you are starting a project
named EJB2_Project and you specified MyBeantlodule as the name of the E]B
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module, the E]B Designer, the project pane, and the structure pane would
look like this:

@Jﬂuilder-E:,n"Du(uments and Settings,/ljeffries;jbproject/untitled14,/MyBeanM: j ~ Dlﬂ
File Edit Search Yiew Project Run Team Wizards Tools Window Help

DESE-LDHPed - BB L M S h - EH-E-R-d-e s S
L EJBZ_P.. ~ [ B @ MyBeanMuduIE|

[E EJBZ_Projectjnx - B E-0%-&i@

@ fil <Project Source= :

Lo @ myBeanhodule '

0B DataSources :

Default

| | EJB Designer [EJB DD Editor | EJB DD Source | Histary | Properties

Creating an EJB module from existing deployment descriptors

If you already have existing EJB 2.0 deployment descriptors for enterprise
beans you created previously, you can create a new EJB module that
contains the descriptors. You have two options:

¢ Use the EJB Module From Descriptors wizard, which creates a new E]JB
module that contains the deployment descriptors.

¢ Use the Project For Existing Code wizard, which creates a new JBuilder
project containing one or more new EJB modules that contain the
deployment descriptors. The wizard recognizes only Borland
AppServer 4.5, Borland Enterprise Server AppServer Edition 5.0.2 —
5.1.x, or WebLogic 5.1 or later vendor-specific deployment descriptors.

Both the EJB Module From Descriptors wizard and the Project For
Existing Code wizard both merge the vendor-specific information into a
JBuilder common format, which is then used to generate the deployment

descriptors for the application server you have selected for your project as
needed.
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Using the EJB Module From Descriptors wizard

The EJB Module From Descriptors wizard imports the ejb-jar.xml
deployment descriptor and BEA WebLogic and Borland Enterprise Server
proprietary deployment descriptors only into a new EJB module.

To use the EJB Module From Descriptors wizard,
1 Choose File | New and click the Enterprise tab.

2 Double-click the EJB Module From Descriptors wizard icon and the
wizard appears:

@ EJB Module from Descriptors Wizard - Step 1 of 2 5[

Enter new EJB module details

| Fill in the following fields o quickly define and create a new EJB module.
Each module defines a deployable EJB Jar autornatically produced by the
e 2 build system. The module type selected determines ifthe content will be
Y recorded in 2 binary ar XML fle format

B Name: |ExistingBeans| | Formmat: |xw||_ -

Qutput JAR file
~ |Name: [ExistingBeans jar |

Path: |CfDncumEnts and Seﬂingslljeﬁries!}hpmjecﬂuntitled36||

If you don’t have any open project before you begin the EJB Module
From Descriptors wizard, the Project wizard appears first. After you
create a new project, the E]B Module From Descriptors wizard then
appears.

3 Specify the name of your new EJB module.
4 Specify the format of the new module.

Your choices are binary, which internally stores the deployment
descriptors in .zip format and was used before JBuilder 5, or XML,
which stores the deployment descriptors in XML format. XML format
allows users to merge changes if they are checking them into a source
control system. Using the XML format is recommended.

5 Specify the name and path of the JAR file your enterprise bean will be
in.
JBuilder entered a default name that is the same as the name of your
EJB module. You can simply accept that name or specify another.
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6 Click Next and specify the directory that contains the existing
deployment descriptor(s) you want to make up the module.
(Frequently this is in the META-INF directory of a JAR.) When you do,
the wizard lists the deployment descriptors in the specified directory in
the Identified EJB Descriptors field. It also lists the root source directory
for these descriptors in the Root Source Directory field.

(D) E38 Module from Descriptors Wizard - Step 2 of 2 x|

Use existing deployment descriptors

B Use the following field to identify a directory on disk or in the META-INF directory of
a JAR file with an existing ejb-jarxml and any vendor-specific deployment

| deseriptors the wizard can recoanize. This will become part ofthe EJB module
U are creating.

i Directory on disk or in JAR:
CifBorlandEntempriseSenerfexamplesiejhibankMETA-INF
Identified EJB descriptors:

Identified root source directories:

[¥] Add root source directories to project

<Back ERIEERETS

7 If you want to add the root source directories to your project, check the
Add Root Source Directories To Project check box.

8 Click Finish to create the EJB module that contains the deployment
descriptors for the existing bean(s).

Using the Project For Existing Code wizard

The Project For Existing Code wizard creates a new JBuilder project from
an existing body of work. That body of work can include EJB 1.1 or 2.0
vendor-specific deployment descriptors if they were developed using
Borland Enterprise Server 5.0.2 — 5.1.x or the WebLogic Server 5.1 or later.

To use the Project For Existing Code wizard to create a new JBuilder
project and a new EJB module for each directory containing EJB
deployment descriptors the wizard scans, follow these steps:

1 Choose File | New to display the object gallery.
2 Click the Project tab.

3 Double-click the Project From Existing Code icon to start the Project
From Existing Code wizard.
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4 Use the ... button to specify the root directory where you want the scan
to begin.

For example, suppose you have a clients directory that contains two
subdirectories named personal_info and accounts, each containing E]Bs
with deployment descriptors. You want to create both a personal_info
and an accounts EJB module. If you specify clients as the Directory, the
wizard starts its scan with the clients directory, then scans the
personal_info and accounts directories. Each generated EJB module is
given a default name generated from the subdirectory name where the
descriptors were found. So the new project the wizard creates will
contain two EJB modules, peronal_info and accounts.

For complete information about using remaining pages of the Project
From Existing Code wizard, click the wizard’s Help button or see
“Creating a project from existing files” in the “Creating and managing
projects” chapter in Building Applications with [Builder.

Displaying the EJB Designer

You use the EJB Designer to develop E]JB 2.0 enterprise beans. There are
two ways to display the EJB Designer to begin creating an enterprise bean:

¢ Use the EJB Module wizard to create a new module. If you choose EJB
2.0-compliant as the Version of EJB module you are creating, the
wizard displays the new module it creates in the project pane and
displays the EJB Designer, ready for you to begin a new enterprise
bean. See “Creating a module with the E]B Module wizard” on page 6-2
for more information.

¢ Use the E]JB 2.0 Designer wizard. These are the steps you follow:

a Choose File | New, click the Enterprise tab, and double-click the EJB
2.0 Designer.

b Select the EJB module you want the bean you create to become part
of from the list of Available EJB Modules.

Only the available EJB 2.0 modules appear in the list. If you don’t
have a module yet, you can choose the New button, which starts the
EJB Module wizard. When the wizard completes, the EJB 2.0
Designer wizard continues.

¢ Click OK.

The EJB Designer appears. For example, if you are starting a project
named EJB2_Project and you specified MyBeanModule as the name of the
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EJB module, the E]JB Designer, the project pane, and the structure
pane would look like this:

@ JBuilder - C:/Documents and Settings/ljeffries/jbproject funtitled1 4 /MyBeanModule.ejbarpx

=[Ol x|
File Edit Search Yiew Project Run Team Wizards Tools Window Help

DEE-QddFed - ~R@E ) & RS- -0 d@- e 3@
B2 B EJBZ_P.. - E[::@MyﬁeanMudulﬂ

[E EJBZ_Projectjnx - B E-0%-&i@
@ fil <Project Source= :

Lo @ myBeanhodule

0B DataSources :

Default

| | EJB Designer | EJB DD Editor | EJB DD Source | History | Praperties |

Any time another view, such as the Source view or a Deployment

Descriptor panel, is present, you can switch to the EJB Designer view by
using one of these two methods:

¢ Double-click the EJB module’s node in the project pane and click the
EJB Designer tab in content pane.

* Click the EJB module’s tab at the top of the content pane. This option is
available only if the module is open in the current project.

Creating session beans

To create a session bean,

1 Right-click the EJB Designer pane and choose Create EJB | Session Bean
or click the Create EJB icon on the toolbar and choose Session Bean:
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@ JBuilder - C:/Documents and Settings/ljeffries/ jbproject /MyBeanProject/BeanModule.ejbgrpx 13l x|

File Edit Search Yiew Project Run Team Wizards Tools Window Help

DESE- QTS < @R Y M R M EER A - Al R A

g @ BeanModule |
b-obBE-B%-@B
&' CMP 2.0 Entity Bean
& BMP Entity Bean

B9 & & MyBeanPr...

MyBeanFroject jpx
& B <Project Source»

© 45 BeanModule
jndi-definitions xml

I0f DataSources

| 1EJB Designer [[EJB DD Editor ||EJB DD Source | History | Properties |

A representation of the session bean appears in the EJB Designer
named Enterprise<n> (where <n> stands for a number) and three files
appear in the project pane.

These are the generated files that appear in the project pane:

¢ Enterprise<n>—The remote interface of the session bean.
e Enterprise<n>Bean—The bean class of the session bean.
¢ Enterprise<n>Home—The home interface of the session bean.

2 Click the representation of the bean in the EJB Designer on the top row,
the name of the bean. An inspector appears:

Bean properties

Bean name ’IEmerprism—

Interfaces: remote -

Session type Stateless hd
pe A

Transaction type: Container -

Classes and packages...
Inheritance

3 Within the inspector, change the name of the bean to a name of your
choosing.

The files in the project pane are renamed to reflect the name change.
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4 Use the Interfaces drop-down list to select from Remote, Local, or
Remote/Local.

Selecting Remote means that the EJB Designer generates the bean class
with a remote home and remote interface. This is the default value.

Selecting Local means that the EJB Designer generates a bean class with
a local home and a local interface. Because the EJB Designer generates
the Remote interfaces by default for session beans, selecting Local
changes the name and content of the bean’s files in the project pane to
reflect a bean that can be accessed locally only. The local home interface
name will have LocalHone appended to it, and local interface name will
have Local appended to it.

If you select the Remote/Local option, all the remote and local files will
appear in the project pane giving you a total of five bean files.

5 Specify the type of session bean in the Session Type field: Stateless or
Stateful. For more information about session bean types, see “Types of
session beans” on page 15-1.

6 Specify the Transaction Type: Container (for container-managed) or
Bean (for bean-managed). For more information about
container-managed and bean-managed transactions, see
“Bean-managed versus container-managed transactions” on page 20-3.

7 If you want the bean to implement the SessionSynchronization interface,
set the Session Synchronization attribute to true. This option is
available for stateful session beans only. For more information about
the SessionSynchronization interface, see “The SessionSynchronization
interface” on page 15-8.

8 Click the Classes And Packages button to make any changes to the
package name, bean and bean class names, and the interface names.
Click OK.

Changes you make appear in the project pane.

9 Click the Inheritance button if you want to change the parent of the
bean class to some other than java.lang.0Object.

Viewing a bean’s source code

At any time as you work within the EJB Designer, you can double-click a
generated file (. java) in the project pane to see its source code. Or you can
right-click the bean representation in the EJB Designer and choose View
Bean Source in the context menu or simply click the View Bean Source
icon on the toolbar; JBuilder displays the source code for the bean class. If
you right-click on a specific field or method in the bean representation and
choose View Bean Source, your cursor will be located where the field or
method is defined in the bean class source code when the editor appears.
To return to the EJB Designer, double-click the EJB module node in the
project pane.
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Modifying the bean

So far, JBuilder has generated just skeleton classes for the bean you are
developing. Continue working within the EJB Designer to make the bean
what you want. You can add new fields and methods and modify their
attributes. At any time you can switch directly to the source code for the
bean and add new code and modify existing code. All your changes will
be represented in the EJB Designer when you switch back to it.

Editing bean attributes

Edit bean attributes by clicking the element of the bean you want to modify.
When you do, an inspector appears that you can use to make your changes.

Adding a new field

To add a new field to a bean,

1 Right-click the bean representation in the EJB Designer and choose
Add | Field or click the Add icon on the toolbar and choose Field:

[::@BEanMudule‘
-eB U B- -8k

[ & Enterprise—1
& sessionC gMd ¢ HEL
‘%, View Bean Source Method [%
 se15e3510| iy open DD Editor elhCreate
ejbCreate Regenerate Interfaces =
‘iz Create EJB »
" Import EJB
2% Delete Selected EJBs
=
g Views »
0 Import Schema From Database

Default

"| EJB Designer [EJEDD Editor | EJB DD Source | History |Properties |

A new field titled untitledField<n> appears in the bean. The field’s
inspector appears:

Field name: [untitiedField1
Type: izvaang string |~ |

Getters: none hd
Getters none -
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2 Use the inspector to modify the attributes of untitledField<n>, including

the name of the field:

¢ Give the field a meaningful name using the Field Name field.

* Specify the Java type of the field you are declaring in the Type box:
for example, java.lang.String. You can use the ... button to browse to

a Java object.

* Specify where the getter and setter access methods are declared in
the drop-down lists: in the local interface, in the remote interface, in

both interfaces, or in no interface.

To complete your field, double-click the bean class in the project pane
to display the source code. Find where the field’s getter and setter
methods are defined and add any additional logic you might want.

Deleting a field

To remove a field from a bean, right-click the field in the bean

representation and choose Delete Field.

Adding a new method

To add a new method to a bean,

1 Right-click the bean representation in the EJB Designer and choose
Add | Method or click the Add icon on the toolbar and choose Method:

E3 @ Beanhodule |

-edBE-0 -8B

& Enterprise1 |

& sessionCon

& setSession

ejbCreate

%+ Add
‘% View Bean Source
'z Open DD Editor

Regenerate Interfaces

Field

Method
ejbCreate

‘iz Create EJB

"= Import EJB

2 Delete Selected EJBs

&

I Views

Cf] Import Schermna From Database

»

Default
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A new method titled untitledMethod<n> appears in the bean. The
method’s inspector appears:

‘ Method name: untitledMethod1
Return type: woid
Input parameters

Interfaces: naone -
2 Use the inspector to modify the attributes of untitledMethod<n>:
a Give the method a meaningful name in the Method Name field.

b Specify the return type for the method by typing in an appropriate
Java return type or by clicking the ... button to browse to a Java
object.

¢ Enter any arguments you want passed to the method in the Input
Parameters field. You declare the arguments as you would in code;
for example, Integer age. Separate multiple entries with commas.

d Use the Interfaces drop-down list to specify where you want the
method declared: in the home interface (the remote home), the local
home interface, the home and local home interfaces, the local
interface, the remote interface, the remote and local interfaces, or in
no interface at all.

3 To complete your method, double-click the bean class in the project
pane to display its source code. Find the skeleton method you just
added in the source and, in the method’s body, write the logic of the
method.

Removing a method

To remove a method from a bean, right-click the method in the bean
representation and choose Delete Method.

Working with ejbCreate() methods

You can use the E]JB Designer to specify parameters to pass to an
ejbCreate() method and to generate multiple ejbCreate () methods for your
bean.

To specify parameters to pass to the default ejbCreate () method,

1 Click ejbCreate in the bean representation in the EJB Designer to
display an inspector.

2 Specify the parameters you want passed to the method in the Input
Parameters field. Enter the type of the parameter followed by the
parameter name with commas between the parameters as if you were
defining the parameters in code. For example, you might use String
group_id, String name to pass group_id and name parameters to ejpCreate.
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Note You won't be able to specify parameters for the default ejbCreate()
method of a stateless session bean. Stateless session beans never need
more than a single parameterless ejbCreate () method because they don’t
maintain state.

To add another ejbCreate () method to your bean,
1 Right-click the bean representation in the EJB Designer.

2 Choose Add | ejbCreate to add a new ejbCreate method to the bean
representation.

3 Accept the default name or specify a different one as the value of the
Method Name in the new method’s inspector.

4 Specify parameters you want passed to the method as the value of
Input Parameters.

Now you must go into the source code of your bean class and add the
logic you want to the ejbCreate () method(s).

Regenerating a bean’s interfaces

When you work directly in the bean’s source code, you might make
changes to the bean class, but forget to make those changes in the
home/local home and remote/local interfaces. You can choose to have the
EJB Designer regenerate those interfaces for you based on the current state
of your bean class.

To regenerate the interfaces of your bean,
1 Right-click the top of the bean representation in the EJB Designer.
2 Choose Regenerate Interfaces from the context menu that appears.

If you prefer to have the EJB Designer regenerate the bean’s interfaces
automatically each time you make changes to the source code of the bean
class, follow these steps:

1 Choose Tools | IDE Options.

2 Click the EJB Designer tab.

3 Check the Always Regenerate Interfaces check box.
4 Click OK to close the dialog box.

Importing beans

You can import an enterprise bean into an EJB module using the EJB
Designer. You'll find this useful if you want to import a bean from one EJB
module to another or if you've obtained a bean that has no accompanying
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deployment descriptors. The source code of the bean you are importing
must be in the project’s source path.

To import an enterprise bean,

1

8

Open the E]B module you want to import the bean into in the EJB
Designer.

Right-click the EJB Designer pane and choose Import EJB or click the
Import EJB icon on the toolbar.

The Import EJB dialog box appears:

x|
Bean name: [ |
Bean type: [eme 2.0 -
Bean class: [ | ,:
Home interface class: [ | ,:
Local home interface class: | | ,:
Remote interface class: | | ,:
Local interface class: [ | ,:
Primary key class: [ | ,:
[[ox || cancet || mew |

Type in the name you want for the bean in the Bean Name field.

Select the type of bean you are importing from the Bean Type
drop-down list. Your choices are CMP 2.0, BMP, Session, or
Message-Driven.

Specify the bean class name and location in the Bean Class field. You
can use the ... button to locate the bean and the package information
will be filled in automatically.

Use the interface class fields to specify the interfaces you want to
import and their location. You can use the ... button to locate the
interfaces and the package information is filled in for you
automatically.

If you want to import a primary class for an entity bean, specify the
primary class and its location in the Primary Class field.

Click OK.

The new bean is imported into the EJB module. Its bean representation
appears in the EJB Designer along with its inspector, ready for you to edit
bean properties.
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Organizing beans with views

The EJB Designer now allows you to group sets of enterprise beans on
views, which help you organize and develop complex EJB projects. Each
view acts much like a worksheet in a spreadsheet or a page in a
multi-page dialog box. While your EJB module can contain many
enterprise beans, only the ones on the current view are visible at any one
time in the EJB Designer. Therefore, using views removes clutter on the
screen and allows you to focus on the beans you are interested in at any
one moment.

When you create a new EJB module, the default view appears in the E]B
Designer. You can rename the default view or create a new view, if you
choose.

To rename the default view,

1 Right-click the EJB Designer pane and choose Views | Rename View or
click the View icon on the toolbar and choose Rename View.

2 Type in the new name you want to use for the view in the dialog box
that appears and click OK or press Enter.

The new name for the view appears on the view tab at the bottom of the
EJB Designer pane.

To create a new view,

1 Right-click the EJB Designer pane and choose Views | New View or
click the Views icon on the toolbar and choose New View.

2 Type in the name you want to use for the new view in the dialog box
that appears and click OK or press Enter.

A new tab appears with the name you specified near the bottom of the E]B
Designer pane. To make the new view you added the current view, click
its tab.

To move one or more EJBs to another view,
1 Select one or more EJBs on a view.
2 Right-click one of the selected E]Bs.

3 Choose Views | Move Selection or click the Views icon on the toolbar
and choose Move Selection.

4 Select the view you want to move the bean(s) to from the drop-down
list.
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To copy one or more E]Bs to another view,
1 Select one or more EJBs on a view.
2 Right-click one of the selected E]Bs.

3 Choose Views | Copy Selection or click the Views icon on the toolbar
and choose Copy Selection.

4 Select the view you want to move the bean(s) to from the drop-down
list.

To remove one or more E]JBs from a view,
1 Select one or more EJBs on a view.

2 Right-click one of the selected E]Bs.

3 Choose Views | Remove Selection.

When you use the Views | Remove Selection command, the EJB
representations are removed from the current view; they aren’t
permanently removed from the EJB module or project. If the E]Bs you
selected to remove don’t exist on any other view, they will reappear on the
default view after you have removed them.

If you want to delete one or more E]JBs and the corresponding source code
altogether, see “Removing beans” on page 6-19.

To remove a view,
1 Make the view you want to remove the current view.
2 Right-click the E]JB Designer pane.

3 Choose Views | Delete View or click the Views icon on the toolbar and
choose Delete View.

The view disappears. If the deleted view had beans on it, the beans will
reappear on the default view.

Finding beans

If you have several views in an EJB module, it’s possible to lose track of
the location of a bean. To quickly find a particular bean,

1 Choose Search | Find EJB or Cirl+F.

A Find E]B dialog box appears. All the E]Bs in the module are listed
with the view they are in parentheses.

2 Select the EJB you are looking from the EJB Names list or type the EJB
name in the EJB Name field at the top of the dialog box.

3 Click OK.
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The view that contains the EJB you are searching for becomes the current
view, the specific EJB appears, and its inspector opens.

Arranging beans

You can choose to have the EJB Designer rearrange your enterprise beans
for you on a view:

1 Right-click the EJB Designer pane.

2 Choose Views | Arrange EJBs or click the Views icon on the toolbar and
choose Arrange EJBs.

The EJB Designer attempts to rearrange the beans in a logical pattern.

Creating message-driven beans

To create a message-driven bean, begin by right-clicking the EJB Designer
and choosing Create EJB | Message-Driven Bean or by clicking the Create
EJB icon on the toolbar and choose Message-Driven Bean:

b-obBB-B8B-&4BE

 ECeateEJB. v 5 CMP 2.0 Entity Bean
‘& Import EJB &' BMP Entity Bean
S0 2 Session Bean
Bo fection | kgl Message DrivenBean |
2 Views 4 23

0f Import Schema From Database

Default
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A representation of the message-driven bean appears in the EJB Designer
along with its inspector:

Beanh properties l5] Enterprise1

Bean name Enterprise1 ‘ & messageDrivenContext

Transaction type: Bean - ‘ & setvessageDrivenContext
& or

Acknoveledge mode: Auto-acknowledge - b Create

Message selector:
Destination name ﬂ
Destination type Javajms. Quele -

Initial pool size: 0
Maximurn pool size: 0

Connection factary name ﬂ
Classes and packages.
Inhetitance

Most of the properties displayed in the inspector are deployment
descriptor attributes. For information about some of these properties, see
Chapter 17, “Developing message-driven beans.”

As with session beans, you add new fields and methods by right-clicking
the bean representation and selecting a menu item from the menu that
appears. Use the inspectors that appear when you click a field or method
to modify field and method attributes. See “Modifying the bean” on
page 6-11 for complete details.

Note that you won’t be able to specify interfaces when you add a new
method because message-driven beans don’t have interfaces.

To complete the bean, switch to the source code for the bean class. Find
the onMessage () method in the class and in the method’s body, add the
logic that responds to an incoming message.

Removing beans

To remove one or more EJBs from the EJB Designer and to delete the
corresponding source files in the project pane,

1 Select the bean representation in the EJB Designer:
¢ To select a single bean, click it.

¢ To select multiple beans, Ctrl + click each bean you want to select or
drag the mouse pointer around those you want to select.

2 Right-click one of the selected beans and choose Delete Selected E]Bs,
press the Delete key, or choose Delete Selected EJBs on the EJB Designer
toolbar.

Creating 2.0 session beans and message-driven beans with the EJB Designer 6-19



How the EJB Designer names EJB files

How the EJB Designer names EJB files

The names of the files JBuilder generates when you use the EJB Designer
to create enterprise beans varies depending on the type of enterprise bean
you are creating. In JBuilder, session beans are remote by default and
entity beans are local by default. Therefore, the EJB Designer generates a
remote home interface for a session bean and a local home interface for an
entity bean. In each case the name of the home interface, whether remote
for a session bean or local for an entity bean, will be <Bean Name>Home.
Likewise, the interface that declares the business methods is the remote
interface for a session bean and the local interface for an entity bean. For
example, if you decide to generate both the local and remote interfaces for
a session bean named Component, these are the files the EJB Designer
generates for you:

® ComponentHome—the remote home interface

¢ ComponentBean—the bean class

e Component—the remote interface

e ComponentLocalHome—the local home interface

e ComponentLocal—the local interface

If you do the same thing for an entity bean with the same name of
Component, these are the files the EJB Designer generates for you:

¢ ComponentHome—the local home interface

® ComponentBean—the bean class

¢ Component—the local interface

e ComponentRemoteHome—the remote home interface

e ComponentRemote—the remote interface

Fixing errors in your bean

While you are working between the EJB Designer and your source code to
create your bean, it’s possible you might introduce a syntax error in your
code. If you do, when you display the EJB Designer, an error message
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appears in the message pane and the bean representation of that bean
appears crossed out.

@ JBuilder - C:/Documents and Settings/ljeffries/jbproject/AnotherProject/MyBe ~ Dlﬂ
[ile Eﬂi‘ §earch \_ﬂew Erojecl BI,II'I Tegm Wi;ards IDD'S MI’IHDW ﬁelp

DEES-LEGS |- ~mE L6 R AR I R e M Ry
P - Another.. - fﬂﬁ anotherproject rJ& CustomerBean rJ@ MyBeanMuduIE|

[Z] AnotherProject jox BB BB B D
il <Project Sources ;

@ @ anotherproject

| »

& Customer.java : Customer

& CustomerBean java E

& CustomerHome java : Top oy
@ e MyBeanhiodule E ﬂjﬂ/ M

jndi-definitions xml

0f DataSources :
@ [§ DataSource

Defauft

|1 EJB Designer [[EJBDD Editor | EJB DD Source | History | Properties

0 "CustomerBean java": Errar Parsing EJB file: ) expected at line 28

x| EJB Designer Errors

Ppened file: “C:D and Settings/jefiriesibproject/AnotherProjectisrc/anotherproject/CustomerBean.java™.

To rapidly go to the offending line in your source code, double-click the
error message. Fix the error in your code, then return to the EJB Designer.
Your bean representation should now appear normally.

To remove the E]JB Designer Errors tab in the message pane, right-click the
tab and choose Remove EJB Designer Errors Tab.

Viewing the deployment descriptors

As you work with the EJB Designer to build enterprise beans and modify
their attributes, the deployment descriptors for your beans are being
created for you. To see the XML source code of the deployment
descriptors, click the EJB DD Source tab at the bottom of the content pane.
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You'll see another series of tabs at the bottom of the content pane. Which
tabs are present depend on which application server you are targeting:

@ JBuilder 8 - C:/Documents and Settings/ljeffries/ jbproject /NewBeanProject/|

=10 %]

File Edit Search \iew Project Run Team Wizards Tools Window Help

Dds -HE e - ~ B
- =@

| Q = NewBea.. ~

3 @MyBeanMouule |

B % R (B A b B e

iz MewBeanProjectjp:
@ @il <Project Sources
@ i newheanproject
@ @ MyBeanhodule
& & Customer
© & Project
Lo Employee
JDBC 1 Datasources
Security Roles
jnefi-definitions.xmi

<%?mml version="1.0" encoding="UTF-&"2>
<IDOCTYPE ejb-jar PUELIC "-//Sun Microsystems, Inc.//DTD Enterprise Ji
<ejh-jar> B
<enterprise-heans>
<entity>
<display-name>Custoner< fdisplay-names:
<ejh-name>Cus toner< fejb-name>
<local -homexnenbeanproject. CustonerHome< flocal -home:
<local>newheanproject. Custoner flocals>
<ejb-classrnevbeanproject.Custonerbean</ejb-class>

<persistence-type:Container</persistence-type>
<prim-key-class>java. lany. Integer< /prim-key-class>
<reentrant>False</reentrant>

entity

LY <CTp-rersion>Zz.x<fcmp-version>

o2 3 display-name <ahstract -schema-name-Custoner< fabstract -schema-name’

© % gjb-name <cmp-field>

@ % |ocal-home <field-name>cus to< ffield-names>

@ % |ocal <fomp-field:> L
© % gjb-class __ <cmp-field> hd
@ % [persistence-iyp : [ [ ||
@ % prir-key-class #| [eib-jar.xmi | | nsert [ 111 - CUA -[q -
g & reentrant |1 ejbjarzmi | eib-borlandzmi | ejb-modeler-schemaxml _|_ejb-modelerlayoutxml |

® cmp-version

7 DN

EJB Designer || EJBDD Editor | EJB DD Source || History || Properties

Displaying the Deployment Descriptor editor

JBuilder provides a Deployment Descriptor editor that allows you to view
the current settings and edit them. A bean’s deployment descriptor
information is spread among several panels. There are multiple ways to
display the Deployment Descriptor editor:

Double-click the EJB module in the project pane and click the EJB DD
Editor tab at the bottom of the content pane. The panel that appears lets
you set a few JAR file attributes.

To view and edit the deployment descriptor information for a single
bean, expand the EJB module node in the project pane and double-click
the bean in the EJB module’s list of beans. The General panel of the
Deployment Descriptor editor appears. You can click any of the other
tabs at the bottom of the Deployment Descriptor editor to view other
panels.

To view and edit the deployment descriptor for a single bean while you
are working on it in the EJB Designer, right-click the top of the bean

representation in the EJB Designer and choose Open DD Editor in the
context menu that appears, or simply click the Open DD Editor icon on
the toolbar.

To return to the EJB Designer, double-click the EJB module node in the
project pane or click the EJB module’s tab at the top of the content pane.
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For more information about using the Deployment Descriptor editor, see
Chapter 13, “Using the Deployment Descriptor editor.”

Setting IDE options for the EJB Designer

You can modify the font and change the color of elements of the E]B
Designer:

1 Choose Tools | IDE Options.
2 Click the EJB Designer tab.
This page appears in the IDE Options dialog box:

(D) IDE Options x|

(Bmwser rFilE Types IWeh IXML IRunJDehug Audio [[UKML [[EJB Designer

[_] Always regenerate interfaces

Font famiky: |(DE[auII) - ‘ Font size: | (Default) ~
Screen element:
BMF entity bean background & colo: ]

Borders

CMP entity bean backaround
Message-driven bean backaround
Property editor background
Relationship line

Selection 1| select custom calor...

Session bean background

4]

Reset [[ox || cancet || mew |

3 Make your selections to change the screen elements as you wish and
click OK when you are done.

Taking the next step

Now that you've designed your session or message-driven beans, you're

ready to compile them. See Chapter 10, “Compiling enterprise beans and
creating JAR files.”

If you are seeking information about creating entity beans in the EJB

Designer, see Chapter 7, “Creating 2.0 entity beans with the EJB
Designer.”
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Chapter

Creating 2.0 entity beans with
the EJB Designer

The JBuilder WebLogic ~ This chapter explains how to use JBuilder to create entity beans that are
Edition provides support  compliant with Sun Microsystems’ Enterprise JavaBeans™ 2.0
for WebLogic Servers  specification. For information about how to create entity beans that are
only.  compliant with the Enterprise JavaBeans™ 1.1 specification, see
Chapter 8, “Creating EJB 1.x components with JBuilder” and Chapter 9,
“Creating EJB 1.x entity beans from an existing database table.”

You should be familiar with the material in Chapter 6, “Creating 2.0
session beans and message-driven beans with the EJB Designer” before
you read this chapter. That chapter explains how to use the features of the
EJB Designer. You will use those same features to build entity beans. The
EJB Designer has additional features that help you create entity beans,
however. This chapter describes using those features.

You can begin creating your entity beans in one of two ways:

1 Import an existing data source into the EJB Designer and use it to create
CMP 2.0 entity beans.

2 Right-click the EJB Designer and choose CMP 2.0 Entity Bean or BMP
Entity Bean. Or you can click the Create E]JB icon on the EJB Designer
toolbar and choose either CMP 2.0 Entity Bean or BMP Entity bean.
Add and modify fields and methods as you would with session and
message-driven beans.

Creating CMP 2.0 entity beans from an imported data source

Within the EJB Designer, you can import an existing JDBC data source and
then use it to create your entity beans.
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Importing a data source

When you import a data source, you are actually importing the structure
of the data source, its schema. You can then modify that schema to meet

your needs.

To import a data source,

1 Right-click the DataSources node in the structure pane and choose

Import Schema From Database, or right-click the EJB Designer pane
and choose Import Schema From Database (or simply click the Import
Schema From Database icon on the EJB Designer toolbar).

The Database Schema Provider dialog box appears:

(D) Database Schema Provider x|
% Specify a JDBC datasource
Enter the information necessary to connectto a JOBC datasource. You can choose
whether to disnlay and model tables frarn all schemas, or just fram the user's schema,
aswell aswhether to display and model views. You must algo specify 2 JNDI name for
the datasource
Schemas and table types
| Choose Existing C ion... I an [0 Wiews
Driver:
| [=]
URL:
|j|jtn: subprotocol database ‘
Username: Password:
Extended properties;
JNDI name;
DataSource |
Cancel Help

2 Specify a JDBC data source.

Enter the information that’s needed to connect to a JDBC data source.

To use an existing connection, click the Choose Existing Connection
button and select a connection. Other required information for this
page is then filled in automatically except the password, which you
must enter yourself if your connection requires one.

If you don’t have an existing connection or want to create another,
select a driver from the Driver drop-down list and specify an URL. The
drivers that appear are those you set up using Tools | Enterprise Setup
on the Database Drivers page. See “Setting up JDBC drivers” on

page 5-10 for more information.

Specify the Username required to access the data source, and if a
password is required, type in the password. Select any extended
properties you need. Finally, specify a JNDI name for the data source or
accept JBuilder’s default name.
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3 Specify which Schemas And Table Types options you want.

If you check the All Schemas option, all schemas the user has rights to
for the connection will be used. If you leave All Schemas unchecked,
just the schemas with the same name as the username are used,
potentially reducing the time required to make the connection and load
the data.

Check the Views option if you want to have views loaded into the EJB
Designer. If you don’t want to load views, leave the Views option
unchecked.

The EJB Designer attempts to connect to the specified data source. If the
attempt to connect succeeds, the specified data source appears in the
structure pane:

0 DataSources
@ (@ [DataSource
@ [[] ADDRESSES
@ ] COUNTRY
@ [] CUSTOMER
@ [[] DEPARTMENT
@ [] EMPLOYEE
© ] EMPLOYEE_PROJECT
& [ JoB
@ [] PROJECT
@ [] PROJ_DEFT_BUDGET
@[] BALARY_HISTORY
© [] GALES

If the E]JB Designer detects another data source in the project with the
same URL, it will ask if you want to use the same name.

jndi-definitions.xml

All data source definitions for a project are stored in jndi-definitions.xml.
To remove a data source, edit the file directly:

1 Double-click jndi-definitions.xml node in the project pane to display its
source code.

2 Select the JNDI definition you want to remove and delete it.

Once a data source is removed from the file, it won’t be deployed if your
target application server is Borland Enterprise Server AppServer Edition
5.0.2-5.1.x.

Modifying the imported data source schema

Once you have imported a data source, you can make changes to it before
you use it to create your entity beans. Right-click elements in the structure
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pane to see the options available to make changes. These are the options
for the various elements:

¢ For the top data source node, use the right-click context menu to add a
table, edit data source properties, or to rename or delete the imported
data source.

Choosing Edit DataSource Properties displays the DataSource
Properties dialog box that you can use to edit the properties that give
you access to the data source:

@DataSuurce Properties ﬂ
Driver: [com borlang datastore jdbc DataStareDriver |
Urtk: |jdbc borlang dslocal:C:ijbuildensamplesiDataStoreidatastoresiemplovee jdg |
Username: Sample |
Password: | |

[Cor || cancer || wew |

¢ For table nodes, use the context menu to add a column to the table, edit
table properties, or to rename or delete the table node from the data source.

Choosing Edit Table CMP Properties displays a CMP Table Properties
dialog box you can use to specify the container-managed persistence
property settings you want your entity bean to have. These properties
are specific to the Borland application servers only:

D) CMP Table Properties x|

getPrimaryieyifterinsertSal

4] [¥]
create-tables Talse - ‘

getPrimaryleyBeforelinsertSyl

1] [*]
useGetGeneratedieys [ |

jubcAccesserFactory [ J

optimisticConcurrencyBehavior |UpdateMndiﬂedFielus - ‘

datasource [serialdatasources/Datasouree |

primani{eyGenerator | |
createTableSql

4] |*]
usehiterTable [ralse -

[[ox || cancet || mew |

For help understanding the meaning of these properties, click the Help
button in the dialog box.
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* For column nodes, use the context menu to edit column properties, or
to rename or delete the column node from the table.

Choose Edit Column Properties to change the data type of the column
and specify if the column is a primary key. These properties are specific
to the Borland application servers only:

(D Column Properties x|
Java data type: [java.lang. String I
Java SOL type: | VARCHAR |
Precision: [15 |
Scale: [-1 |
Ordinal: [-1 |
Is primary key: |truE - ‘

[os || cancer || wem |

Choosing Edit Column CMP Properties displays a Column CMP
Properties dialog box you can use to specify the container-managed
persistence property settings you want the column to have:

(D) Column CMP Properties x|

column.avaType |java.lang.Boolean -
ighoreoninsert | false -

createCi

-

-

4] [¥]

[ ok || cancer || memw |

For help understanding the meaning of these properties, click the Help
button in the dialog box.

Generating the entity bean classes and interfaces

Once your data source is as you want it, you're ready to generate the
entity bean classes and interfaces. In the structure pane, right-click a table
you want to use to create an entity bean and choose Create CMP 2.0 Entity
Bean to create a 2.0 container-managed entity bean, or choose Create BMP
Entity Bean to create a bean-managed entity bean. A bean representation
appears in the EJB Designer and the entity bean classes and interfaces
appear in the project pane. These are the files that are generated:

e <Entity>—The local interface of the entity bean.
e <Entity>Bean—The bean class of the entity bean.

e <Entity>Home—The local home interface of the entity bean.
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Note that the EJB Designer’s file-naming convention for an entity bean
differs from that of a session bean. While a client application can access
remote session beans, usually entity beans should be accessed through
session beans only. The entity bean the session bean accesses is therefore
likely to be local to it. So the interface that declares the business methods is
usually the local interface for an entity bean and the remote interface for a
session bean. The interface of an entity bean that is named with just the
name of the entity is the local interface. For a session bean, it is the remote
interface. Likewise, the interface that ends with the Home suffix for an
entity bean is the local home interface, while for a session bean it is the
remote home interface. For more information, see “How the EJB Designer
names EJB files” on page 6-20.

Editing entity bean properties

As with session beans and message-driven beans, you can use the EJB
Designer’s inspectors to edit the properties of your entity bean. Click the
top row of the bean representation in the EJB Designer to make this
inspector appear if it isn’t already visible. Here is an inspector for a BMP

entity bean:
Bean properties
Bean name ’CDLINW‘I—
Interfaces: local hd
Always wrap primary key: [false j
Classes and packages.
Inhetitance...

Here is an inspector for a CMP 2.0 entity bean:

Bean properties

Bean narme: Country
Abstract schema name: |Country

Interfaces: local -
Always wrap primary key: [false ﬂ
Classes and packages.
Inheritance
CMP properties

Table name: COUNTRY ﬂ

Propeties...

| Ad..

Table references
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The inspectors for both BMP and CMP 2.0 beans allow you to change the
name of the bean, and to specify whether the bean has remote interfaces
(home and remote), local interfaces (local home and local), or both remote
and local interfaces (home, remote, local home, and local). The inspector
for CMP 2.0 beans also allow you to change the name of your abstract
schema name, which is used in EJB-QL for finder and select methods.

By default, JBuilder creates a wrapped primary key class only when the
primary key consists of more than one primary key field or if the single
field is a Java primitive. If you want JBuilder to always create a wrapped
primary key class in all cases, set the Always Wrap Primary Key option to
true. For example, if you have an entity bean with a single primary key
field of type java.lang.Integer, you can have this wrapped into a custom
primary key class that contains a reference to this field.

Use the Classes and Packages button to make any desired changes to the
names of the classes and packages, and use the Inheritance button if you
want to specify the parent of the bean as other than java.lang.Object.

Use the Inheritance button if you want to set the parent of the bean to
some class other than java.lang.0Object.

Click the Properties button to view the CMP Properties of a CMP 2.0
entity bean:

(D) Entity Bean CMP Properties | R
ejh.invalidateFinderCollectionAtCommit | false -
eib.maxBeansinCache [fooc ]
ejh.cacheCreate true -
ejh.maxBeansinPool '10007

ejh.transactionCommitMode Shared -

[Cox || cancer || mew |

The CMP Properties in the inspector set the container-managed
persistence properties of the bean. These properties are specific to Borland
application servers. They determine which table’s schema the bean is
being created from and determine how the container manages the bean’s
persistence. The following table explains the Borland container-managed
persistence properties:

¢ ejb.invalidateFinderCollectionAtCommit

Determines whether to optimize transaction commit by invalidating
finder collections. The default value is false.
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Support for this
application server is not
provided with the JBuilder
WebLogic Edition.

¢ ejb.maxBeansInCache

Specifies the maximum number of beans in the Option A cache (see
ejb.transactionCommitMode which follows). If the cache exceeds this
limit, entities will be moved to the ready pool by calling ejbPassivate().
The default setting is 1000.

ejb.maxBeansInPool

Specifies the maximum number of beans in the ready pool. If the ready
pool exceeds this limit, entities are removed from the container. The
default setting is 1000.

ejb.transactionCommitMode

Indicates the disposition of an entity bean with respect to a transaction.
The values are:

A or Exclusive—This entity has exclusive access to the particular table
in the database. Thus, the state of the bean at the end of the last
committed transaction can be assumed to be the state of the bean at the
beginning of the next transaction. The beans are cached across
transactions.

B or Shared—This entity shares access to the particular table in the
database. However, for performance reasons, a particular bean remains
associated with a particular primary key between transactions to avoid
extraneous calls to ejbActivate() and ejbPassivate() between
transactions. The bean stays in the active pool. This setting is the
default.

C or None—This entity shares access to the particular table in the
database. A particular bean does not remain associated with a
particular primary key between transactions, but goes back to the ready
pool after every transaction. This is generally not a useful setting.

¢ ejb.cacheCreate

Attempts to cache entity bean creates until the transaction commits.
The default value is true. Set this property to false for applications that
must know right away if a create will succeed.

Referencing another table

Table References let you reference another table and map columns in that
table to fields in this entity bean. Table references are available for entity
beans that target the Borland Enterprise Server only.
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To create a table reference,

1 Click the Add button next to the Table Reference box in the entity bean
inspector. The Table Reference editor appears:

(D Table Reference Editor x|
Define the lookup table reference
From the Tahle drop-down list on the right, specify the table you want this table to reference. Click and
drag to draw links between the columns of the table on the left and the table on the right. These links
indicate the foreign key relationships between the tables. Use the 'Add Cross Table’ button to add an
intermediate table by which two seemingly unrelated tables can be related,
Table: [NATION ~ Table: -
[§| COUNTRY
[l CURRENCY
[H] GOVERNMENT
[ CAPITAL
‘ Add Cross Table | ‘ Remove Cross Table | | Clear |
[Cor || cancer || wew |

2 Use the right drop-down list to specify the table you want to reference:

(D Table Reference Editor x|
Define the lookup table reference
From the Table drop-down list on the right, specify the table you want this table to reference. Click and
drag to draw links between the columns of the table on the left and the table on the right. These links
indicate the foreign key relationships between the tables, Use the 'Add Cross Table' button to add an
intermediate table by which two seemingly unrelated tables can be related.
Table: [NATION - Table: -
T COUNTRY [ADDRESSES
W curmice cusrome
£) CRETET IDEPARTMENT
[H caPITAL EMPLOYEE
[EMPLOYEE_PRO.JECT
HOB
IPROJECT %
Add Cross Table | ‘ Remove Cross Table | | Clear |

[Cor || cancer || wew |
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Click and hold down the mouse button on a column in the left table you
want to link to a column in the right table. Drag a line to the column in
the right table you want to link to:

(D Table Reference Editor

Define the lookup table reference

From the Tahle drop-down list on the right, specify the table you want this table to reference. Click and
drag to draw links between the columns of the table on the left and the table on the right. These links
indicate the foreign key relationships between the tables. Use the 'Add Cross Table’ button to add an
intermediate table by which two seemingly unrelated tables can be related,

Table: |

~| Table: |

JOB -

[# GOVERNMENT
[H CAPITAL

[ coummr\
[ CURRENCY

n‘\_\m

[H] JOB_CODE

[H] JOB_GRADE

[H] JOB_COUNTRY

[Hl JOB_TITLE

[H MIN_SALARY

[ MAX_SALARY

[H] JOB_REQUIREMENT

Add Cross Table

[Cor || cancer || wew |

If you need a third table to make the connection between two tables (as
you might in a many to many relationship), click the Add Cross Table
button and select the table that has fields that can be used to link to
both tables. Then click and drag between the columns of the three
tables to complete the table reference.

You can link multiple columns if it makes sense to do so. Choose OK

when you are done.

The table reference you created appears in the Table References box:

Bean properties

CMP properties

Bean name Mation
Abstract schema name:  |Mation
Interfaces: lacal hd

Always wrap primary key: [false j
Classes and packages.
Inhetitance...

Tahle name: MATION

Table references

=

Properties...
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3 In the entity bean representation, click one of the fields you want to

rce

map to a column in the referenced table to display its field inspector.

4 In the Column Name drop-down list, select the column you want to

map the field to:

MyBeanhodule |
& Nation
@ entityContext
Fielg rame: [fourry | 10 ¢aut
& currency

Type: java.lang.String @ capital
Is persisted true - & setEntityContext
& unsetEntityContext
Is primany key: | true -
ﬁ findByPrimaryley
In ejbCreated: |true -
Getters: local -
Getters none -

Colurn narme: [COLNTRY - ‘
COLNTRY [~]
CURREMCY B
CAPITAL
COLUMNI

J0BLJI0B_CODE E
I0B.J0B_GRADE —'
JOBLI0B_COUNTRY

JoBLJOB TITLE L

[4]

[*]

Adding WebLogic table references

If your target application server is WebLogic Server 7.x, the entity bean

inspector looks like this:

Bean properties
Bean name Ernployes
Abstract schema name Employee

Interfaces: local -
Always wrap primary key.  [false ﬂ
Classes and packages
Inheritance...
CMP properties

@) Single table mapping: |[EMPLOYEE ﬂ
Werify columns: -

) Multiple table mapping

Field groups
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Note that the table mapping options are available only for WebLogic
Server 7.x. If you are using a WebLogic Server 6.x version, the table
mapping options won’t appear in the bean’s inspector.

The Verify Columns field is used to specify that the columns should be
checked for validity just before a transaction is committed to make sure no
other transaction has changed the column’s data. Select Read if you want
all columns that have been read during the transaction to be checked.
Select Modified if you want only the columns that have been updated
during the transaction to be checked. Select either Version or Timestamp
to specify that a column containing version or timestamp data exists in the
table and that this column is to be used to implement optimistic
concurrency.

The Optimistic Column field is enabled if you selected Version or
Timestamp as a Verify Columns value. Select the column from the
drop-down list that contains the version or timestamp value. For more
complete information about optimistic concurrency, see your WebLogic
documentation.

You can use the inspector to reference another table and map columns in
that table to fields in this entity bean using the Multiple Table Mapping
option. The Single Table Mapping option is the default.

To reference another table and map columns to fields in your bean,
1 Select the Multiple Table Mapping option.
2 Click the Add button to display a Table Map Editor.

3 Select the table you want to map columns to from the Table drop-down
list:

(D Table Map Editor x|

Define Table Map

Click and drag to draw links between the primary key fields of the bean on the left and the table on the
right. These links indicate the primary key relationships between the hean and table. Each primary key
must be mapped to a column of the table.

Primary key fields for EJB: Employes Table:

[l empHo ADDRESSES
COUNTRY
CUSTOMER
DEPARTMENT
EMPLOYEE _.
EMPLOYEE_PROJECT =
JoB
PROJECT =

[(ox || cancer || mew |

7-12 Enterprise JavaBeans Developer’s Guide



Creating CMP 2.0 entity beans from an imported data source

4 Click and drag between the primary keys in the table on the left to the
column you want to map the column to in the table on the right.

Here you see the enpNo field of the Employee bean being linked to the
MNGR_NO column of the DEPARTMENT table.

(D) Table Map Editor : x|

Define Table Map

Click and drag to draw links between the primary key fields of the bean on the left and the table on the
right. These links indicate the primary key relationships between the bean and table. Each primary key
must he mapped to a column of the table.

Primary key fields for EJB: Employee Table: | DEPARTMENT -

ff] empHo [ DEPT_NO
[E] DEPARTMENT
[E] HEAD_DEPT
[~ [[}#NGR_NO
E] BUDGET

[H] LOCATION
[H] PHONE_NO

| OK H Cancel H Help ‘

5 Now you can return to your entity bean, add new fields, and map those
fields to the columns in the table you established a reference to.

For example, here a new field named department_no has been added to
the Employee bean. The inspector shows the new field being mapped to
the DEPT_NO column in the DEPARTMENT table.

& Employee

& entityContext
4 emphio

) firsthame

] lastiiame

) phoneExt

) hireDate

) deptia
) jobCode
(] jobGrade
& jobCountry

) salary

H fullName

Field name: department_no ﬂ depariment_no

& setEntityContext

Type: ava lang. Strin

W ! g g 4 & unsetEntityContext
Is persisted: true - @ﬁndByF‘nmawKey
Is primary key. ‘Ta\se - ‘ ejhCreate
In ejbCreated: true -
Getters local -
Setters: local -

Column name: | - ‘

EMPLOYEE. SALARY 2]
EMPLOYEE.FULL_NAME
DEPARTWENT.DEPT_NO
DEPARTMENT.DEPARTME
[ T T

Defautt

dhms-column-type:
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Note that a Field Groups box appears in a WebLogic entity bean inspector.
A field-group element represents a subset of the container-managed
persistence fields and the container-managed relationship fields of an
entity bean. For more information about field groups and how they are
used, consult your WebLogic documentation.

To add a field group,
1 Click the Add button.
The Field Group editor appears:

@ Field Group Editor

Field group name: |Un-named Field Group| |

Fields: [ entityContest
[] dept_no

[] department
[] head_dept
] mngr_no

] budget

[ location

[] phone_no

[Con | [ cancal || Hew |

2 Give the new group a name in the Field Group Name field.
3 Check the fields you want to be included in the group.
4 Click OK.

Entity bean field and method inspectors
The inspector for an entity bean field looks like this:

Fieldname: |mngrno |
Type: llvateng nteger ||
ls persisted: | frue hd
Is primary key: | false -
In ejbCreatel): |false -
Getters: local hd
Getters local -
Colurnn name: [MMGR_NO -]

Use the inspector to change the field name, if you wish. You can specify
the field’s type, specify whether its value will be persisted, specify
whether the field is a primary key for the table, specify if you want the
field’s value set in the ejbCreate () method in the bean class, specify where
the field’s access methods are defined, and map the field to the
appropriate column in the table. If WebLogic Server 6.x or 7.x is your
target, you can also specify the database column type
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(dbms-column-type); your choices are OracleClob, OracleBlob, or the
default value of neither.

The method inspector for entity beans is the same one used for session
and message-driven beans. See “Adding a new method” on page 6-12 if
you want more detail.

Creating entity bean relationships

You can create relationships between EJB 2.0 entity beans. For example, if
you have a Department table and an Employee table, you might want to create
a relationship that reflects which employees are in which departments. In
this example, you would right-click the Department bean representation in
the EJB Designer pane and choose Add | Relationship or click the Add icon
on the toolbar and choose Relationship. When you do, a new field appears
in the Department bean. Then click the Employee bean and a line connects the
two beans. The new field added in the Department bean is now named
employee to reflect the new relationship.

(::@personneq
-V l- Y-8

g Department 5 Employee
& entityContext & entityContext
4 deptiia & empMo

= department & firstiame

) headDept H lastiame

& mngria & phoneExt

= budget & hireCate

= 1ocation & deptiio

& phoneMa H iobCode

& employee H ioborade
abCount

& unsetEntityContext % :salary W

& setEntityContext & fuliname

ﬂ-ﬂndEyanawKey & unzetEntityContext

ejhcreate & setEntityCantext
@ findByPrimarykey

gjbCraate

Default

| EJB Designer [ EJB DD Euitor | EJB DD Source | History | Properties |

By default, the EJB Designer creates relationships by looking for columns
(or fields) with the same name in the two tables you are connecting. Often
the two tables won’t have a common column name. You, therefore, must

specify how the relationship is to be created.
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Using the relationship inspector to specify a relationship

To specify how the relationship is to be created, click the new field that
has been added to the bean you began specifying the relationship from. A
relationship inspector appears:

Relati ip properties

Relationship name: |nat\0n-10b

Multiplicity: one to many -
unidirectional -
false -

CMR field properties

fow ]

java.util.Collection -

local -

local -
Edit Tahle Reference...

Mavigability.

Cascade delete:

Field name
Return tepe
Getters

Setters:

Click the Edit Table Reference button to display a table reference editor:

D) Table Reference Editor x|
Define the relationship table reference
Click and drag to draw links between the columns of the table on the left and the table on the right.
These links indicate the foreign key relationships between the tables. Use the "Add Cross Table' button
to add an intermediate table by which two seemingly unrelated tables can be related. This is often, but
not exclusively the case for many to many relationships. A particular cross table can be selected
using the central Table drop-down list.
Table: | - Table: | -
[ PROJ_ID [E] EMP_NO
[H| PROJ_NAME [ FIRST_NAME
[H PRO.J_DESC [ LAST_NAME
[f] TEAM_LEADER [E] PHONE_EXT
[H PRODUCT [ HIRE_DATE
[{] DEPT_NO
[E] JOB_CODE
[E JOB_GRADE i
[E] JOB_COUNTRY [
[E] SALARY L
IH Ciml aiARar il
Add Cross Table W
| 0K | | Cancel | | Help |

If the two tables have one or more columns with the same name, the table
reference editor will show lines drawn between the common columns of
the two tables. If no common column names exists, you must draw a line
between the columns you want to use to create the relationship. For
example, if the Department table had a column called DEPT_NO, and the
Employee table had a column called DEPT, you would click and drag from the
DEPT_NO column of the Department table to the DEPT column of the Employee
table. When you release the mouse button, a line appears between the two
columns, indicating the relationship.

For many-to-many relationships you need a third table to make the
connection between two tables. For example, you might have an Enployee
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table that includes a column named EMP_NO. You might also have a Project
table that includes a column named PrOJ_ID. By themselves, the two tables
have no columns you can use to create a relationship directly. If you had a
Employee-Project table that consisted of two columns, EMP_NO and PROJ_ID,
you could create a relationship between the Employee and Project table. In
this case, in the table reference editor, you would click the Add Cross
Table button. From the drop-down list that appears between the two
tables, you would select the table that contains the columns to make the
connection between the two tables. In this case, you would select the
Employee-Project table. Then you would click and drag between the EMP_NO
columns of the Employee table and the Employee-Project table, and do the
same between the PROJ_ID columns of the Project table:

(D Table Reference Editor x|
Define the relationship table reference
Click and drag to draw links between the columns of the table on the left and the table on the right.
These links indicate the foreign key relationships between the tables. Use the ‘Add Cross Table' button
to add an intermediate table by which two seemingly unrelated tables can be related. This is often, but
not exclusively the case for many to many relationships. A particular cross table can be selected using
the central Table drop-down list.
Table: ~ | Table: | EMPLOYEE_PROJE... v | Table: | -
] PROJ_ID [ EMP_NO [H EmMP_NO [~
{Hl PROJ_NAME [ E PrROJ_ID [H] FIRST_NAME b
] PROJ_DESC [H LAST_NAME
{H] TEAM_LEADER [H] PHONE_EXT
{ PrRODUCT [H] HIRE_DATE
[H DEPT_NO
[# JoB_CODE
[H JOB_GRADE =
[H JOB_COUNTRY | |
[H Sil aey ud
‘ Remove Cross Table | | Clear |
[[ox || cancer || mewn |

Click OK when you are done with the Edit Table Reference editor to
return to the new field’s inspector. You can use this inspector to specify if
the relationship is one to one, one to many, or many to many.

You can also specify whether the relationship is unidirectional or
bidirectional. If you select bidirectional, a new field also appears in the
second bean. For example, if you have a Enployee entity bean and a Project
entity bean, you might want to create a relationship that allows an
employee to have multiple projects as well as keeping track of all the
employees on a single project. In this case, the direction of the relationship
is bidirectional. Therefore, the Employee bean will have a new field named
project, and the Project bean will have a new field named employee.

If you want the related rows in the other table in a relationship to be
deleted when the first table is deleted, set the Cascade Delete field to true.
For example, a project has employees. If the Project table has a
relationship with the Employee table through its enployee field and the
Cascade Delete field is true, when the project is deleted, all employees on
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that project are deleted also. The Cascade Delete field can be set for one to
one or one to many relationships only.

Use the CMR Field Properties in the inspector to specify in which
interface(s) the getter and setter access methods are declared. The Return
Type is the return type of the getter method and the type of the parameter
passed to the field’s setter method.

Specifying a WebLogic 6.x or 7.x relationship

When you are targeting the WebLogic Server 6.x or 7.x, you create the
relationship as described in “Using the relationship inspector to specify a
relationship” on page 7-16, with a few differences. The relationship
inspector looks like this:

Relati ip properties

Relationship name: |pr0]ect—emp\0vee
Multiplicity: one to many -
Marvigahility unidiractional -
Cascade delete: false hd
db-cascade-delete |false -

CMR field properties
Field name employee
Return type Java.util.Collection -

Getters: local hd
Setters local -

Edit RDEMS Relation

Click the Edit RDBMS Relation button to display the WebLogic RDBMS
Relation Editor. If, in the relationship inspector you specified the
Multiplicity as One to One or One to Many, the editor looks like this:

(D) WebLogic RDBMS Relation Editor x|

Define the RDBMS relation

Click and drag to draw links between the columns of the table on the left and the table on the right.
These links indicate the foreign key relationships between the tables. For many to many relationships,
you will need to select a central linking table from the central Table drop-down list. Draw links to the
columns of this table to indicate how the table on the left and the table on the right are related.

Tabe: - Table: -

Tl COUNTRY [E] CUST_NO 2
Tl CURRENCY [f] CUSTOMER

[f] CONTACT_FIRST
[E] CONTACT_LAST
[E] PHONE_NO

[f] ADDRESS_LINE1
[E] ADDRESS_LINE2
[{ cmy

[E] STATE_PROVINCE =
[E] COUNTRY 4
[f] POSTAL_CODE —

[ox || cancat || wew |
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If you specified Many to Many as the value of the Multiplicity field, the
editor looks like this:

(D) webl ogic RDBMS Relation Editor: x|
Define the RDBMS relation
Click and drag to draw links between the columns of the table on the left and the table on the right.
These links indicate the foreign key relationships between the tables. For many to many relationships,
you will need to select a central linking table from the central Table drop-down list. Draw links to the
columns of this table to indicate how the table on the left and the table on the right are related.
Tahle: [ PROJECT ~ | Table: [ADDRESSES | Table: [EmPLOVEE -
[§] PROJ_ID [B] FIRST_NAME [B] EMP_NO
[H| PROJ_NAME [ LAST_NAME [H ARST_NAME
[H PRO.J_DESC [H ADDRESS [ LAST_NAME
[f] TEAM_LEADER [H ¢y [B] PHONE_EXT
[H PRODUCT [ STATE [l HIRE_DATE
| zip [i] DEPT_NO
[ JOB_CODE
[H JOB_GRADE
[H JOB_COUNTRY
[H] SALARY
[H FULL_NAME
Clear
[Cor || cancer || wew |

In this case, you select the table in the middle that contains the columns
that join the other two tables. Then click and drag between the columns
that establish the relationship:

(D) webLogic RDBMS Relation Editor x|
Define the RDBMS relation
Click and drag to draw links between the columns of the table on the left and the table on the right.
These links indicate the foreign key relationships between the tables. For many to many relationships,
you will need to select a central linking table from the central Table drop-down list, Draw links to the
columns of this table to indicate how the table on the left and the table on the right are related.
Table: [PROJECT | Table: |[EMPLOYEE_PROJE.. w | Tables |-l over -
T{] PROJ_ID [ EMP_NO [H EMP_NO
[f] PROJ_NAME |———=[H] PROJ_ID [B] FIRST_NAME
[H| PROJ_DESC [l LAST_NAME
[H] TEAM_LEADER [H PHOME_EXT
[§] PRODUCT [B] HIRE_DATE
[l DEPT_NO
[H JOB_CODE
[B] JOB_GRADE
[H JOB_COUNTRY
[H] SALARY
[H FULL_NAME
Clear
[Cor || cancer || wew |

Removing a relationship

To remove a relationship between two entity beans, right-click the new
field that was added to the entity bean when the relationship was created
and choose Delete Relationship on the context menu.
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Adding a finder method

Finder methods allow the client to access the results of an EJB QL query.
EJB QL is the query language for container-managed persistence query
methods defined in the EJB 2.0 specification. An EJB QL query is a string
that must contain a SELECT clause and a FROM clause, and may include a
WHERE clause.

To add a finder method to an entity bean,

1 Right-click the name of the bean in the bean representation in the EJB
Designer and choose Add | Finder on the context menu that appears or
click the Add icon on the toolbar and choose Finder.

A new finder method appears at the bottom of the bean along with the
finder’s inspector.

2 Use the inspector to give the finder a new name.

3 Specify whether the finder should return an instance of the bean, a or
java.util.Collection.

4 Specify the parameters passed to the finder, giving both the data types
and the parameter names as the value of Input Parameters. For
example, java.lang.String lastName.

5 Specify whether the finder should be declared in the home or local
home interface or both in the Home Interfaces field.

6 If you choose to enter a query, enter an EJB QL statement. For example,

SELECT DISTINCT OBJECT (o)
FROM Order AS o, IN(o.linelItems) AS 1
WHERE 1.shipped = FALSE

Some application servers also permit you to use proprietary extensions.
Check your application server documentation for more information
about specifying queries.

The finder’s inspector may have additional fields, depending on your
target application server. If you need help filling in these additional
fields, consult your application server documentation.

For more information about writing queries with the EJB 2.0 query
language, see “Enterprise JavaBeans Query Language” in the J2EE
tutorial on the Sun web site at
http://java.sun.com/j2ee/tutorial/1_3-fcs/doc/EJBQL.html.

Adding an ejbSelect method

EJB QL is also used to create abstract ejbSelect () methods. Such methods
allow you to use EJB QL to find objects or values related to the state of an
entity bean without exposing the results to the client.
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To add an ejbSelect () method,

1

Right-click the name of the bean in the bean representation in the EJB
Designer and choose Add | Select on the context menu that appears.

A new select method appears at the bottom of the bean along with the
method’s inspector.

Use the inspector to give the method a new name. The EJB Designer
will add a prefix of ejbSelect to the method name you specify. For
example, if you specify the name 2Al1LineItens in the inspector, the EJB
Designer places an abstract ejbSelectAllLineItens () method in the bean
class.

Specify whether the method should return an instance of the bean, a
java.util.Collection, or java.util.Set.

Specify the parameters passed to the ejbSelect () method, giving both
the data type and the parameter name as the value of Input Parameters.
For example, java.lang.String lastName.

Select a Result Type Mapping from the drop-down list.

Enter an EJB QL statement. An EJB QL query is a string that must
contain a SELECT clause and a FROM clause, and may include a
WHERE clause.

Some select method’s inspector may have additional fields, depending
on your target application server. If you need help filling in these
additional fields, consult your application server’s documentation.

For more information about writing queries with the EJB 2.0 query
language, see “Enterprise JavaBeans Query Language” in the J2EE
tutorial on the Sun web site at
http://java.sun.com/j2ee/tutorial/1_3-fcs/doc/EJBQL.html. Also consult
your application server documentation.

Adding a home business method

EJB 2.0 components (both CMP and BMP) can have business methods,
also called ejbHome methods, declared in the home interface. To create a
home business method,

1

Right-click the entity bean representation in the EJB Designer and
choose Add | Method or click the Add icon on the toolbar and choose
Method on the menu that appears.

Specify the name of the method, its return type, and its parameters as
you would when creating any other method using the method’s
inspector.
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3 Specify the Interface value as Home, Local Home, or Home/Local
Home.

When you specify a home interface, the EJB Designer declares the
method in the home interface(s) you specified with the method name
you specified. It also adds the method to the bean class with a prefix of
ejbHome.

Like other business methods, you must then add the logic required to
implement the ejppHome method in the bean class.

Creating a schema from entity beans

You can use an entity bean in the EJB Designer to create a schema to add
to a datasource in the structure pane.

To create a schema from entity beans,
1 Select the entity bean(s) you want to use to create a schema.

2 Right-click the EJB Designer pane and choose Create Schema From
Selection or click the Create Schema From Selection icon on the toolbar.

3 Select the DataSource you want the schema added to and choose OK.

Exporting a data source

If you've modified a data source, you might want to use it to create
database tables that reflect the changes you've made. Right-click the data
source’s node in the structure pane and choose Export Schema To SQL
DDL (DDL stands for Data Definition Language.) In the dialog box that
appears, specify a name for the file. You can then use that file to create a
database that uses your modified data source.

Creating entity beans with bean-managed persistence

The EJB Designer can also help you create bean-managed persistence
(BMP) entity beans:

1 Right-click the E]B Designer pane.

2 Choose Create EJB | BMP Entity Bean or click the Create E]JB icon on the
EJB Designer toolbar and choose BMP Entity Bean on the menu that
appears.

Design your BMP bean as you would other beans by adding methods and
fields and adding necessary logic. Unlike CMP 2.0 entity beans, you must
then add code to manage the bean’s persistence.
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EJB modules

Chapter

Creating EJB 1.x components
with JBuilder

This chapter explains how to use JBuilder to create components that are
compliant with the Sun Microsystems’ Enterprise JavaBeans 1.1
specification as well as EJB 1.0 components created with WebSphere 3.5.
For information about how to create components that are compliant with
the Enterprise JavaBeans 2.0 specification, see Chapter 6, “Creating 2.0
session beans and message-driven beans with the EJB Designer” and
Chapter 7, “Creating 2.0 entity beans with the EJB Designer.”

Each enterprise bean you create must belong to a JBuilder EJB module. An
EJB module is a logical grouping of one or more beans that will be
deployed in a single JAR file. In previous versions of JBuilder, an EJB
module was known as an EJB group. They are the same thing. An EJB
module contains the information that is used to produce the deployment
descriptor(s) for that JAR file. You can edit the content of an EJB module
using the Deployment Descriptor editor.

Once you have an EJB module and have edited it to your liking with the
Deployment Descriptor editor, you can Make or Build an EJB module to
produce the JAR. JBuilder uses the deployment descriptor to help identify
the class files to be packaged.
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An EJB module can be one of two formats: XML or binary. Because an EJB
module in XML format is essentially a text file, it’s easier to work with if
you are using a version control system. An module in binary format is
essentially the deployment descriptors in a .zip archive.

You can have more than one EJB module in a project. All the EJB modules
in a single project use the same project classpath and JDK, and they are
configured for the same target application server.

If you haven’t done so already, follow the instructions in Chapter 5,
“Configuring the target application server settings.” You must follow the
steps to add one or more libraries containing your application server files
to each EJB project you undertake.

Creating an EJB 1.x module

There are two ways to create an EJB module:

¢ Use the EJB Module wizard to create an EJB module when you haven't
created your enterprise beans yet.

¢ Use the EJB Module From Descriptors wizard to create an EJB from the
deployment descriptors of existing enterprise beans you have.

If you don’t have an open project before you begin an EJB module wizard,
JBuilder displays the Project wizard first. After you create a new project,
the EJB wizard you selected then appears.

Creating an EJB 1.x module with the EJB Module wizard

If you haven’t created your enterprise beans yet, begin by creating an EJB
module. To create an EJB module,

1 Choose File | New and click the Enterprise tab.

Note If the EJB wizards on the Enterprise page are disabled, you don’t have
the Enterprise version of JBuilder installed or you haven't selected a
configured application server for your project or the selected
application server is not configured. See Chapter 5, “Configuring the
target application server settings” for information about configuring
and selecting an application server.
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2 Double-click the EJB Module wizard icon and the wizard appears:

(D) E18 Module Wizard x|

Enter new EJB module details

N Fillin the following fields to quickly define and create a new EJB
module. Each module defines a deplovable EJB jar automatically
9| produced bythe build system. The madule trpe selected
determines ifthe contentwill be recorded in a binary or =ML file
format

| Name: |Umit|ed1| Format: ‘HML -

Yersion: ‘EJB 1.x compliant - ‘

Output JAR file
Name: |Untitled1 |

Path: ‘C.’DDELII’HEH[S and SeﬂingslljeﬁriesfjhpmjecﬁuntiH

| OK || Cancel H Help |

3 Specify the name of the EJB module.
4 Specify the format of the new module.

Your choices are binary, which internally stores the deployment
descriptors in .zip format and was used before JBuilder 5, or XML,
which stores the deployment descriptors in XML format. XML format
allows users to merge changes if they are checking them into a source
control system. Using XML is recommended unless you are sharing the
file with an older version of JBuilder.

5 Specify the version as EJB 1.x compliant. The options available to you
depend on which application server is your target.

6 Specify the name of the JAR file your enterprise bean(s) will be in.

JBuilder entered a default name that is the same as the name of your
EJB module. You can simply accept that name or specify another.
JBuilder also entered a path based on your project path. You can change
it to your liking or accept the default path.

7 Click OK to create the EJB module.

Creating an EJB module from existing deployment
descriptors

The EJB Module From Descriptors wizard imports the ejb-jar.xml
deployment descriptor and BEA WebLogic and Borland Enterprise Server
proprietary deployment descriptors only into a new EJB module.
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To create an EJB module from existing descriptors,
1 Choose File | New and click the Enterprise tab.

2 Double-click the EJB Module From Descriptors wizard icon and the
wizard appears.

(D) E3B Module from Descriptors Wizard - Step 1 of 2 x|

Enter new EJB module details

# Fill in the following fields to quickly define and create a new EJB module

Each module defines a deployable EJB jar autarnatically produced by the

| build systern. The module type selected determines ifthe cantent will be
y recorded in a hinary or XML file format

o Hame: |ExistingBeans| Format: |XML -
| | Output JARTIle

Hame: |EmstingEleansJar ‘

Path:  [CiDocuments and Seftings/lefiies/bprojectuntitied 6] -

3 Specify the name of your new EJB module.

4 Specify the format of the new module.

Your choices are binary, which internally stores the deployment
descriptors in .zip format and was used before JBuilder 5, or XML,
which stores the deployment descriptors in XML format. XML format
allows users to merge changes if they are checking them into a source
control system. Using XML is recommended unless you are sharing the
file with an older version of JBuilder.

5 Specify the name and path of the JAR file your enterprise bean will be
in.
JBuilder entered a default name that is the same as the name of your
EJB module. You can simply accept that name or specify another.

6 Click Next and specify the directory that contains the existing
deployment descriptor(s) you want to make up the module.

(Frequently this is in the META-INF directory of a JAR.) When you do,
the wizard lists the deployment descriptors in the specified directory in
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the Identified EJB Descriptors field. It also lists the root source directory
for these descriptors in the Root Source Directory field.

(D) E18 Module from Descriptors Wizard - Step 2 of 2 x|

Use existing deployment descriptors

8 Use the following field to identify a directary on disk or in the META-IMF directory of
3 JAR file with an existing ejb-jarxml and any vendor-specific deployment

F descriptors the wizard can recognize. This will become part of the EJB module
U are cresting.

§ Directory on disk or in JAR:
CBorlandEnterpriseServerfexamplesiejb/bank/META-INF

% ldentified EJB descriptors:

Identified root source directories:

<Back [ Emesn || cancer || hew |

7 If you want to add the root source directories to your project, check the
Add Root Source Directories To Project check box.

8 Click Finish to create the EJB module that contains the deployment
descriptors for the existing bean(s).

Creating an enterprise bean

The JBuilder object gallery contains two wizards you can use to create 1.x
enterprise beans: the Enterprise JavaBean 1.x wizard and the EJB 1.x
Entity Bean Modeler. The Wizards menu contains another: the EJB 1.x
Bean Generator. This section discusses creating an enterprise bean with
the Enterprise JavaBean 1.x wizard. To read about using the EJB 1.x Entity
Bean Modeler to create entity beans, see Chapter 9, “Creating EJB 1.x
entity beans from an existing database table.”

The Enterprise JavaBean 1.x wizard and the EJB 1.x Entity Bean Modeler
create the home and remote interfaces at the same time the bean class is
created. If you prefer to begin your enterprise bean development by
creating your remote interface first, see “Generating the bean class from a
remote interface” on page 8-13 for information about using the EJB 1.x
Bean Generator to generate your bean class from a remote interface you
have created.

To begin creating an enterprise bean with the Enterprise JavaBean 1.x
wizard,

1 Choose File | New and click the Enterprise tab.
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2 Double-click the Enterprise JavaBean 1.x wizard icon.

The wizard appears.

(D) Enterprise JavaBean Wizard - Step 1 of 3 x|
Select EJB module
Selectthe EJB module to which to write EJB deployment
infarmation. Ifyour project does not have an existing EJB module
you rmay create one using the Mew button
EJB 1.x i in project:
FullOfBeans - | ‘ Hew... |
| coox | [ Nets | o || cancel || Hew |

3 In the drop-down list, select the EJB module you want your enterprise
bean to belong to. Choose Next to display page 2 of the wizard.

If you don’t have an E]B module defined before you start the Enterprise
JavaBeans wizard or you want to create another, click the New button
to start the EJB Module wizard. You must have at least one EJB module
defined in your project before you can create an enterprise bean. Once
you've created an EJB module with the EJB Module wizard, select the
new module and choose Next to continue with the Enterprise JavaBean
1.x wizard.

(D) Enterprise JavaBean Wizard - Step 2 of 3 x|

i‘, Create a new Enterprise JavaBean component

Fill in the fields below to setthe package, name, base class, and other options for the
Enterprise JavaBean companent which will be creatad.

Class information

moreejbbeans | = |

Class hame: [BookBean

|
Base class: |iava.lang.0him:l | - |

[ Allove only JavaBeans

Package:

-Options

(@ Stateless session hean
) Stateful session bean
[] Session synchronization
1 Bean managed persistence entity bean

_J Container managed persistence E.JB 1.0 entity bean

Primary key class: | java lang Siring

| <Back H Next > || Finish || Cancel

‘ Help ‘
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4 Specify the class name of your bean class, the package it will be in, and
the bean’s base class.

Next you must decide whether you are creating a session bean or an entity
bean.

Creating a session bean

If you are creating a session bean,
1 Click either the Stateless Session Bean or Stateful Session Bean.

2 If you select a Stateful Session Bean, you can also choose to implement
the SessionSynchronization interface by checking the Session
Synchronization check box.

3 Click Next to go Step 3.

(D) Enterprise JavaBean Wizard - Step 3 of 3 x|

-

ﬁ Set EJB interface names

Setthe names ofthe EJB interface classes thatwill be generated. Also, setthe bean
home name, which is how the bean will be identified through JNDI

Enterprise hean class:  moreejheans.Enterpriset Bean

Home interface class: | mareajbeans Enterprise] Home

Bean name: [Emterprisel

|
Remote interface class: |mareajbeans Enterprise] |
|
|

JNDI name: [Emterprisel

[C] Generate headers

< Back | moisn || cancel || wHew |

4 Specify names for the Home Interface Class, the Remote Interface Class,
and the Bean Home Name; JBuilder suggests default names based on
the name of your bean class.

5 Click Finish.
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Creating an entity bean

If you are creating an entity bean,

1 Select either the Bean Managed Persistence Entity Bean option or the
Container Managed Persistence 1.x Entity Bean option. (If WebSphere
3.5 is your target application server, the second option is Container
Managed Persistence 1.0 Entity Bean.)

2 Specify a Primary Key Class.
3 Click Next to go Step 3.

(D) Enterprise JavaBean Wizard - Step 3 of 3 x|

ﬁf Set EJB interface names

Setthe names ofthe EJB interface classes that will be generated. Also, setthe bean
home narne, which is how the bean will be identified through JNDI

Enterprise bean class: moreejbeans Enterprise1Bean

Home interface class: ‘mnreejheans Enterprise1Home

Remote interface class: ‘mnreejheans Enterpriset

Bean name: ‘Emerpnsm

JNDI name: ‘Emerpnsm

[C] Generate headers

< Back ‘ Finish H Cancel H Help ‘

4 Specify names for the Home Interface Class, the Remote Interface Class,
and the Bean Home Name; JBuilder suggests default names based on
the name of your bean class.

5 Click Finish.

After you click the Finish button, JBuilder creates the bean class and its
home and remote interfaces. You'll see them appear in the project pane.
Examine the source code of the bean class and you'll see that the class
implements the SessionBean interface if it’s a session bean, and it
implements the EntityBean interface if it’s an entity bean. JBuilder has
added methods with empty bodies for the methods all enterprise beans
must implement. You can add code to these method bodies to supply the
logic your bean requires when these methods are called.
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application server is not
provided in the JBuilder
WebLogic Edition.

Note

Creating an enterprise bean

The home interface extends the EJBHone interface and contains a create()
method needed to create the bean. The remote interface extends EJBObject
but is empty otherwise because you have yet to declare any business logic
methods for your bean.

Although you can begin your entity beans using the Enterprise JavaBeans
wizard, the preferred way to create entity beans is to use the E]JB 1.x Entity
Bean Modeler. Entity beans you create with the Enterprise JavaBean 1.x
wizard aren’t likely to pass verification with the Deployment Descriptor
editor until you complete the bean more fully.

For WebSphere 4.0 Advanced Edition, the mapping descriptors aren’t
generated at this phase. When you build your bean, EjbDeploy, which is
called during the build process, will generate them for you. You can then
modify the mapping and run Make again to keep the mapping in the JAR.

If you want JBuilder to create the additional descriptors for you instead of
EjbDeploy, follow these steps:

1 Right-click the E]JB module node in the project pane when WebSphere
4.0 Advanced Edition is your selected server.

2 Choose Properties on the context menu.

3 Click the WebSphere AE 4.0 tab.

4 Check the Generate CMP Descriptors check box.
5 Choose OK.

For WebSphere 4.0 Single Server, the mapping descriptors are not
generated as they are not needed.

Adding the business logic to your bean

In the source code of your bean class, define and write the methods that
implement the logic your enterprise bean needs.

If you need to add properties to the bean, you can either add them directly
in the source code, or you can use the Properties page of the Bean
designer.

To use the Bean designer to work with properties,
1 Double-click the bean class in the project pane.

2 Click the Bean tab to display the Bean designer.
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3 Click the Properties tab to display the Properties page.

@ JBuilder 8 - C:/Documents and Settings/ljeffries/jbproject /moreejbbeans/si

/moteejbbeans,/Enti o ] 3}

File Edit Search \iew Project Run Team Wizards Tools Window Help

DES-BDHOS - ~n@ |6 BEE TR Y R S T
- |s

% Q = moreejh... - :1/2% Enterprise1Bean
mnreejhheansjpx
& 8 <Praject Sources | muapropeny.. || Removepraperty |
& moreejbbeans :
@ &3 FulloBeans MName | Type | Getter | Setter

&4 Enterprise? java sessionContext |SessionContext | [} | [vi

& Enterprise! Bean java

& Enterpriset Home Java

@[] Imports :
@ @ Enterprise1Bean

1 sessionBean

® Enterprise1Beant
b ejbActivatef)

* gjbCreate)

% gjbPassivata)

b ejbRemove() E
* setSessionContext(Sessiq |
Ty sessionContext

- UGeneral'| Properties_[[Hethods |

E Bean

To add a new property,

1 Click the Add Property button to display the New Property dialog box.

@ New Property

rProperty Data

Property name:
\ |
Type:

|string

[l Container managed field

Column name:

|
etter
[v| Bean [v] Remote ‘
etter
[v] Bean [v] Remnote ‘
| Apply || OK H Cancel H Help ‘

2 Specify the Property Name and its Type.
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3 If your bean is an entity bean with container-managed persistence, the
Container Managed Field and the Column Name options are available
in the New Property dialog. If the property you are creating is a column
in a database table, check the Container Managed Field check box and
specify the column name in the table as the value of the Column Name
field.

4 Specify your access methods by setting the Getter and Setter options.

If you decide your property needs a getter access method, you can also
decide if it appears in the bean class and/or in the remote interface. If
you decide your property needs a setter access method, you can also
decide if it appears in the bean class and/or in the remote interface.

5 Choose Apply to immediately add the new property definition to the
source code of your bean. The access methods you specified are added
to bean class and/or the remote interface, depending on the options
you selected.

6 You can continue adding new properties in the dialog box. When you
are finished, choose OK.

If you use the Enterprise JavaBean 1.x wizard to begin an entity bean with
container-managed persistence, you will be adding properties to your
bean. Keep in mind that at least one property must be the primary key and
that you must specify which field or fields makes up the primary key on
the General panel of the Deployment Descriptor editor. If you fail to do so,
the Deployment Descriptor editor won't be able to verify the deployment
descriptor as valid.

You can also use the Properties page to modify a property. For example, if
you didn’t specify a setter for your property when you were declaring it
and you decide your bean needs one, you can simply check the Setter box
for that property on the Properties page and JBuilder adds the setter
method to your source code. Or you can remove a getter or setter by
unchecking the appropriate check box.

To remove a property from your bean using the Properties page,
1 Select the property listed in the table of properties.
2 Click the Remove button.

JBuilder asks if you want to remove the property and its associated
code.

3 Choose Yes.

You can also use the Properties page to change the name of the property
and its type. The Bean designer is a Two-Way Tool™, so changes you
make on the Properties page are reflected in your code and changes you
make in your code are reflected on the Properties page.

Creating EJB 1.x components with JBuilder 8-11



Creating an enterprise bean

Exposing business methods through the remote interface

Once you've declared your business logic methods in the source code of
your bean, you must specify which methods you want to add to the
remote interface. The client can call only those methods exposed through
the remote interface of the bean.

To add methods to the remote interface,

1 Double-click the enterprise bean in the project pane.
2 Click the Bean tab to display the Bean designer.

3 Click the Methods tab.
4

In the Methods box, check the check box next to the methods you want
to expose in the remote interface.

&, MyNewBean |

Methods:
9 4 void ejhCreateq)
%y MyNew created)
“ void ejbRemoved)
S void ejbActivated)
g void ejbPassivateq)
& void i i nmnvt]
O % BigDecimal yetTotalPriced)
O % void purchasei)
O % void remove(item)
O % void additem{item)

Problem description:

[General [Properties | Methods |

As you check methods in the Methods box, the methods are added to the
remote interface.

To remove a method from the remote interface, uncheck the check box
next to the method in the Methods box.

To edit one of the methods, right-click it to display a context menu and
choose Edit Selected. The file opens in the code editor and your cursor is
positioned on that method, ready for you to edit it.

The context menu has other commands you'll find useful. You can choose
Remove Selected to remove a method from the bean class. Choosing
Check All checks all the methods so that they are all added to the remote
interface; choosing Uncheck All unchecks all the methods so that no
methods are added to the remote interface.

You can use the Methods page to verify that the methods declared in your
bean class have the same method signature as they do in the home and
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remote interface. For example, suppose you add a parameter to the
ejbCreate() method in your bean class, but neglect to add it to the create()
method in the home interface. The Methods box will show both the
ejbCreate() method and create () method in red text. If you then click a
method displayed in red text, the Problem Description box explains what
the problem is. You could then add the additional parameter to the
create() method to make the method signatures match and fix the
problem. Or, if you remove methods from your bean class but forget to do
so in the remote interface, the Methods box will display those methods in
red text to remind you to remove them from the remote interface.

Generating the bean class from a remote interface

Some developers prefer to start their development of an enterprise bean
by designing the remote interface first. If you favor this approach, you can
use the EJB 1.x Bean Generator to generate a skeleton bean class from your
existing remote interface.

To generate a bean class from a remote interface,
1 Display the remote interface in the editor.

2 Choose Wizards | EJBI EJB 1.x Bean Generator to display the EJB 1.x
Bean Generator wizard:

(D) E18 Module Wizard x|

Enter new EJB module details

8 Fillin the following fields to gquickly define and create a new EJB module. Each
module defines a deployable EJB jar automatically produced by the build

| =ystem. The module type selected determines ifthe cantentwill be recarded in
binary or ZML file format

| Name: [personnel Format: |XML =

Version: ‘ EJB 1.% compliant - |

Qutput JAR file

Name: [personneljar |

Path: ‘CJDuEumems and BemngsfuEffriesfjhprDjEEUMDrEEJBEans”

[ox || cancer || Hew |
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3 Select the EJB module the bean belongs to and click Next.

(1) EIB Bean Generator Wizard - Step 2 of 3 x|

E.JB type
Specify the type of session hean or entity bean you wish to creats.
(Z} Stateful session bean
[] synchronous
(@) Stateless session bean
(_} BMP entity bean
() CMP E.JB 1.1 entity bean

| < Back ‘ Finish | ‘ Cancel | ‘ Help ‘
4 Select the type of EJB you want generated and click Next.

If you selected one of the session bean options, this page appears:

¢D) EIB Bean Generator Wizard - Step 3 of 3 x|

EJB Bean Options

Specify the JNDI name afthe EJB and the names afthe generated
classes

Remote class: ‘EEII’H haorland.samples.ejb Personnel |

Bean class: ‘EEII’H haorland.samples.ejb PersonnelBean

Bean name: ‘Persnnne\

Home class: ‘EEII’H harland.samples.ejb. PersonnelHome

JNDI name: ‘Persnnne\

| | weds | mnish || cancel || Hew |

Specify the EJB Bean Options: the Bean Class, the Bean Name, the
Home Interface, and the JNDI Name.
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If you selected the CMP entity bean option, this screen appears:

(D) EIB Bean Generator Wizard - Step 3 of 3 x|

EJE Bean Options

Specify the JMDI narme of the EJB, the names afthe generated
classes, and the CMP entity bean's persistent fields

¥ Remote class:

Bean class: [corn.boriand samples.ejb EmployeeBean

Bean name: [Employee

Home class: [corn.borland samples.eib EmployeeHome

JNDI name: [Employee

Primary key class: ‘Java lang.String
Persistent fields:

empNo

firstName

[l lastName

HIED

< Back ‘ Finish H Cancel H Help ‘

Specify the E]B Bean options: the Bean Class, the Bean Name, the Home
Interface, the JNDI Name, the Primary Key Class, and which fields you
want to be persistent.

5 Choose Finish.

The EJB 1.x Bean Generator creates the skeleton bean class you specified
that includes the methods found in the remote interface. In the generated
bean class, these methods include a comment reminding you to fill in their
implementations. You must add your code to the methods to implement
them as you wish.

The EJB 1.x Bean Generator also creates a home interface if one did not
previously exist. If a home interface did exist, the EJB 1.x Bean Generator
asks you if you want to overwrite the home interface and responds
according to your answer.

Creating the home and remote interfaces for an existing bean

If you already have a bean class, but don’t have the required home and
remote interfaces, you can use the EJB 1.x Interface Generator wizard to
create them. You can also use the wizard if you've made significant
changes to the source code of your bean and you want the changes
reflected in the interfaces. By using the EJB 1.x Interface Generator, you
regenerate new interfaces based on the revised bean class source code.

Creating EJB 1.x components with JBuilder 8-15



Creating the home and remote interfaces for an existing bean

To use the EJB 1.x Interface Generator wizard,
1 Open the source code of your bean class in the code editor.
2 Choose Wizards | E]JB | EJB 1.x Interface Generator.

(D) EIB Interface Generator Wizard - Step 1 of 3 x|
Select EJB module
Selectthe EJB module to which to write EJB deployment
infarmation. Ifyour project does not have an existing EJB module
you rmay create one using the Mew button
EJB 1.x compliant modules in project:
HFuIIOfBEans vu ‘ Hew... |
| coox | [ Nets | o || cancel || Hew |

3 Select the EJB module the bean belongs to and click Next.

This page appears if the bean is a session bean:

(D) EIB Interface Generator Wizard - Step 2 of 3 x|

Set EJB interface names

Betthe names ofthe EJB interface classes that will be generated.
Also, setthe bean home name, which is how the bean will be
identified thraugh JHDI.

Enterprise bean class: ‘mnree}heans Enterprise1 Bean |

Home interface class: ‘mnree}heans Enterprise1Haome

Remote interface class: ‘mnree}heans Enterprise!

Bean name: ‘Emerprism

JNDI name: [Emtarprizel

rSession bean type—
) Stateful
() Stateless

| < Back ‘ Finish H Cancel H Help ‘
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If the bean is an entity bean, this page appears:

(D) EIB Interface Generator Wizard - Step 2 of 3 x|

Set EJB interface names

Betthe names ofthe EJB interface classes that will be generated.
Also, setthe bean home name, which is how the bean will be
identified thraugh JHDI.

Enterprise bean class:

Home interface class: ’m

Remote interface class: ’W

Bean name: ’W

JHDI name: [countrn ]
htity beantype————————————————

(_) Bean managed persistence

(@) Container managed persistence

| <Back || Next > H Finish H Cancel H Help ‘

4 Accept the default names or enter new ones.

5 If the enterprise bean is a session bean, select either the Stateless or
Stateful option. If the enterprise bean is an entity bean, select either
Bean Managed Persistence or Container Managed Persistence.

6 Click Next to display Step 3, which displays the bean methods:

(1) EJB Interface Generator Wizard - Step 3 of 3 x|

Select business methods to expose

The list below contains all ofthe public methods in your Enterprise
JavaBean component. Selectthe ones you wish to expose in the
remate interface

BigDecirmal getTotalPriced
void purchase(

void remove(tern)

void additemiterm)

[~ Generate headers

= Back | et = | Finish I Cancel | Help |

7 Leave those methods that you want exposed in the remote interface
checked and uncheck those you don’t want to appear in the remote
interface.

8 Choose Finish.

Your next step is to compile your beans, debug them, and create a JAR file.
See Chapter 10, “Compiling enterprise beans and creating JAR files.”
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Chapter

Creating EJB 1.x entity beans
from an existing database table

The JBuilder WebLogic ~ Often the data you want to model with an entity bean already exists in a
Edition provides support  database. You can use JBuilder’s Entity Modeler to create EJB 1.x entity
for WebLogic Servers  beans. To create EJB 2.0 entity beans that model data in a database, see
only.  “Creating CMP 2.0 entity beans from an imported data source” on
page 7-1.

Creating entity beans with the EJB 1.x Entity Bean Modeler

The EJB 1.x Entity Modeler wizard creates entity beans based on existing
tables in any database accessible through JDBC. You can use the wizard to
create several entity beans at once and you can specify any relationships
between those beans.

Once you've used the E]B 1.x Entity Bean Modeler to generate the code
that makes up the entity beans, their primary keys, their home and remote
interfaces, and the appropriate entries in the deployment descriptor, you
can then modify the results using other JBuilder tools, such as the Bean
designer, the Deployment Descriptor editor, and the JBuilder code editor.

To display the EJB 1.x Entity Modeler, choose File | New, click the
Enterprise tab, and choose EJB 1.x Entity Bean Modeler. If you have at
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least one EJB module defined in your project, the EJB 1.x Entity Bean

Modeler appears.
@l EJB Entity Bean Modeler Wizard - Step 1 of 7 x|
Select EJB Group
Selectthe EJB Group to which to write EJB deployrment
information. Ifyour project does not have an existing EJB Group,
4 vou may create one using the "New” button.
Available EJB groups:
X HFuIIOfBEansGruup.ejhgrp '” | New... |
| ook | [Cmests || msn [ cancal || Hew |

All enterprise beans developed with JBuilder must belong to an EJB
module. If you don’t have at least one EJB module in your current project,
click the New button to start the EJB Module wizard. Once you've created
an E]B module with the EJB Module wizard, you can continue with the

Entity Bean Modeler.

To create one or more beans from existing database tables, follow these

steps:

1 Select an EJB module to put your bean in and choose Next to go to Step 2.

The EJB module you select is used to determine where the deployment

information is written.

@ EJB Entity Bean Modeler Wizard - Step 2 of 7

@ Specify a JDBC datasource

Enter the information necessary to connectto 3 JOBC datasource. You can choose
whether to display and model tables frarm all schermas, or just fram the user's schema,
as well as whether to display and model views. You must also specify a JNDI name for

the datasource.

and table types

| Choose Existing Ci ion...| [Ij al

[C] Views

Driver:

URL:

|j|:|hc subprotocol:database

Username:

Password:

Extended properties:

=]

JNDI name:

|Data5uurce

[ <Back || wews  pwen | [ cancel

o
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2 Specify a JDBC data source.
Enter the information that’s needed to connect to a JDBC data source.

To use an existing connection, click the Choose Existing Connection
button and select a connection. Other required information for this
page is then filled in automatically except the password, which you
must enter yourself if your connection requires one.

If you don’t have an existing connection or want to create another,
select a driver from the Driver drop-down list and specify an URL. The
drivers that appear are those you set up using Tools | Enterprise Setup
on the Database Drivers page. See “Setting up JDBC drivers” on

page 5-10 for more information.

Specify the Username for the data source, and if a password is required,
type in the password. Select any extended properties you need. Finally,
specify a JNDI name for the data source.

3 Specify which Schemas And Table Types options you want.

If you check the All Schemas option, the EJB 1.x Entity Bean Modeler
will load all schemas the user has rights to for the connection. If you
leave All Schemas unchecked, just the schemas with the same name as
the username are loaded, potentially reducing the time required to
make the connection and load the data.

Check the Views option if you want to have views loaded into the EJB
1.x Entity Bean Modeler. If you don’t want to load views, leave the
Views option unchecked.

4 Click Next.

The EJB 1.x Entity Bean Modeler attempts to connect to the specified
data source. Only if the connection is successful does the next page
appear.

%8 EJB Entity Bean Modeler Wizard - Step 3 of 7 ﬂ

% Select tables
Selectthe tables that you want to map to entity beans. One entity bean will be created
for each tahle.

Available: Selected:

COUNTRY | .

CUSTOMER
DEPARTMENT s
EMPLOYEE
EMPLOYEE_PROJECT
JoB

PROJECT
PROJ_DEPT_BUDGET
SALARY_HISTORY
SALES
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Note

Support for this
application server is not
provided with the JBuilder
WebLogic Edition.

5 Select the tables you want to map to entity beans.

For each table you select, one entity bean will be created. From the
Available list select the tables you want and move them to the Select list
by using the > and >> buttons. When you’ve selected all your tables,
choose Next.

@f EJB Entity Bean Modeler Wizard - Step 4 of 7 5'
% Select columns and links
Selectthe columns fram each table to map to entity bean fields. Ifthere is more than
one table, you may optionally specify links.
Tahles and links Selected table's columns
SUELGEE Available: Selected:
PROJ_ID
EMPLOYEE_PROJECT PROJ_NAME
PROJ_DESC
FROJECT TEAM_LEADER
< PRODUCT
<<
Add link...
| < Back | | Hext > | | Cancel | ‘ Help ‘

Select the columns from each table to map to entity bean fields and
specify any relationships you want to establish between the tables.

In the Tables and Links section, you'll see all the tables you selected in
the previous step. Select each table in turn by clicking on it and then use
the Selected Table’s Columns section to move any columns of the table
between the Available and Selected lists. By default, all columns in
every table are selected.

You can also specify relationships between the tables by dragging the
mouse pointer between the tables in the Tables and Links box on the
left. Or you can use the Add Link button to do the same thing. When
you use either method, a dialog box appears that proposes a
relationship based on foreign keys, primary keys, unique indexes, and
field names and types in the two tables. You can accept the suggested
relationship or modify it to create the relationship you want. To remove
a link between tables, choose Remove Link.

The EJB 1.x Entity Bean Modeler supports CMP relationships only for
the Borland Enterprise Server 5.0.2 — 5.1.x and Borland AppServer 4.51.
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Here’s an example of three tables linked together:

4 EJB Entity Bean Modeler y x|

W Select columns and links
Selectthe columns from each table to map to entity bean fields. Ifthers is maore than
one table, you may optionally specify links.

rTables and links table's

EMPLOYEE Availahle: Selected:
EMP_NO
EMPLOYEE PROJECT PROJ_ID

PROJECT

| <Back || [ msn [ cancer || hew |

When you've selected all columns in each table that you want mapped
to fields in entity beans you're creating, choose Next.

(1) EIB Entity Bean Modeler Wizard - Step 5 of 7 x|

W Map columns
Specify the names and data types ofthe EJB fields to map to your tables' columng. You
can mult-select more than ane 1 tern in order to change multiple mappings at ance.

EMPLOYEE

Column-field

Frimary Key Field Type Field Name Column Name Column Type
v javalang.Shart  empho EMP_RO SMALLINT (NLUIL.
] java.lang.Btring  firsiName FIRST_MAME WARCHAR (MUL.
] javalang.String  lasthame LAST_MAME WARCHAR (WUL,
- javalang.String  phoneExt PHOMNE_EXT VAR CHAR (MUL,
] java.sgl.Timesta.. hireDate HIRE_DATE TIMESTAMP (M
] javalang.Stting  deptho DEPT_MO WARCHAR (WUL,
- javalang.String  johCode HJOB_CODE VAR CHAR (MUL,
N java lang Short  jobGrade JOB_GRADE SWALLINT (MUL
] javalang.Stting  johCountry HJOB_COUNTRY |[WARCHAR {(NUL
- Jjava.math.BigDe... salary SALARY MUMERIC (MULL)
] java.lang.String  fullName FULL_MAME WARCHAR (MUL.

Update Field Typ

| <Back || | msn [ cancer || hew |
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7 Specify the names and data types for the entity bean fields to map to

your table’s columns.

Click the appropriate tab to select the table you want to begin the
mapping process on. For each column in the table a suggested Field
Name and Field Type appears. You can simply accept the suggested
name or edit the suggested names and types as you want them to be in
your bean.

To change the data type of multiple fields at one type, select the fields
you want to change and choose Update Field Type. A dialog box
appears in which you can type the new field type. When you choose
Apply or OK, the field type for each selected field changes.

If the table already has a primary key, that field or set of fields is
selected when the Map Columns page first appears. If no primary key
exists, you must select one or more fields to make up primary key by
checking the check box for those fields in the Primary Key column.
When you finish mapping all the selected columns to the field names
and types you want in your entity bean for each table, choose Next.

(D) EIB Entity Bean Modeler Wizard - Step b of 7 x|

% Specify package, classes, and hames
Specify the names of the entity beans, home and remote intefaces, and the primary key

clagses, and the package where they will be generated. Also specify the JNDI names of
the entity beans.

Default package:
[moreeibeans |

[EMPLOYEE | EMPLOYEE_PROJECT | PROJECT

Bean name: [Emploves

JNDI bean name: [Emploves

Home interface class: | mareajbeans EmploveeHome

Bean class: [moreeibeans ErmployeeBean

|
|
|
Remote interface class: |mareajbeans Emploves |
|
|

Primary key class: [java.lang Short

Specify the package, the classes and interfaces, and the JNDI name for
each bean you are creating.

For each table, JBuilder suggests a name for the entity bean, the name
used by JNDI, the name of the home and remote interfaces, the name of
the bean class, and the type of the primary key class. You can specify a
different package for each of these; by default, the project package is
suggested. You can accept these values as they are, or you can modify
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them as you wish. When you have finished specifying the information
for each table, choose Next.

(1) EIB Entity Bean Modeler Wizard - Step 7 of 7 x|

% Set generation options
Specify the beans' trpe of persistence, the code style ofthe heans, whether to generate a
findAll( method in each home interface, whether o generate header comments, and, if
applicable, the pool name for CMP entity heans.

Entity hean type Code style
/@) EJB 1.1 contai persi i EJB 1.x style
_) Bean managed persistence (1 EJB 2.0 style

Base class for entity beans:

iava.lang.Object |'” |

Never generate schema in SQL of BMP entity beans
[_] Generate findAll{) method in home interfaces

[_] Generate header comments

< Back ‘ Finish H Cancel H Help ‘

9 Select whether you want the entity beans to have container-managed or
bean-managed persistence.

If you want to prepare for EJB 2.0 and want the code generated to
follow the EJB 2.0 style, select the E]JB 2.0 code style option. For more
information about these options, choose the Help button in the EJB 1.x
Entity Bean Modeler.

By default, the base class for your bean is java.lang.0Object. If you want
to use another class as the foundation of your entity beans, use the Base
Class For Entity Bean field to specify another class.

If you want your entity beans capable of returning all rows in a data set,
check the FindAll() Method In Home Interface option. The E]JB 1.x
Entity Bean Modeler places a find211() method in the home interfaces
of your beans. You can also choose whether you want header
comments to appear in the resulting files.

The options available on this screen depend on your target application
server. For example, no container-managed persistence option appears
when WebSphere 3.5 is your target as WebSphere 3.5 doesn’t support
container-managed persistence.

If your target application server is the WebLogic Server 5.1 and you are
creating an entity bean with container-managed persistence, this page
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also includes a Pool Name field in which you should enter the name of
the pool for your CMP WebLogic beans:

(1) EIB Entity Bean Modeler Wizard - Step 7 of 7 x|

% Set generation options
Specify the beans' trpe of persistence, the code style ofthe heans, whether to generate a
findAll( method in each home interface, whether o generate header comments, and, if
applicable, the pool name for CMP entity heans.

Entity hean type Code style
@ EJB 1.1 cs i persi (® EJB 1.x style
_) Bean managed persistence (1 EJB 2.0 style
Base class for entity heans;
java.lang.Object | d ” |

Never generate schema in SQL of BMP entity beans
[_] Generate findAll{) method in home interfaces
[_] Generate header comments

Pool name:

< Back ‘ Finish H Cancel H Help ‘
10 Choose Finish.

JBuilder creates an entity bean for each table and all the supporting
interfaces. You can now add the business logic you want to the beans,
define the methods you want the client to be able to call in the remote
interface, compile the beans, and edit the deployment descriptors for the
beans.

Note For container-managed support for the WebSphere 4.0 Advanced Edition,
the map and schema deployment descriptor files (Map.mapxmi and
Schema.dbxmi) are standard descriptors generated by the EjbDeploy utility,
which is called during the build process. If the field names in your bean
don’t map directly to columns in the database, you can choose to have
JBuilder have JBuilder create WebSphere CMP deployment descriptors
that override the default EjpDeploy behavior:

1 Right-click the EJB module node in the project pane when WebSphere
4.0 is your selected server.

Choose Properties on the context menu.
Click the WebSphere AE 4.0 tab.
Check the Generate CMP Descriptors check box.

gl B WD

Make your changes.

The list of Data Mapping Files contains the default mapping files that
are used to map Java primitive types to database types. You can
modify, add, and remove mapping files. The Database Type
Substitution In Generated Descriptors list displays the substitutions
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JBuilder makes if the Java primitive types can’t be directly mapped to a
type in the database. You can modify this list. For example, you might

want another Java type to be substituted for a particular original type in
a specified database. Or you can add additional substitutions to the list.

6 Click OK.

Note For WebSphere 4.0 Single Server, mapping descriptors are not generated

as they are not needed.
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Chapter

Compiling enterprise beans and
creating JAR files

The JBuilder WebLogic ~ After you've used JBuilder to create either EJB 1.x or E]JB 2.0 enterprise
Edition provides support  beans, you must compile your beans and prepare them for deployment.
for WebLogic Servers
only.

Compiling the bean

When you’ve written and saved your enterprise bean, its interfaces, and
any supporting classes, you're almost ready to compile. This chapter
explains how to compile your bean classes and create JAR files.

Changing build properties for an EJB module or an
EAR group

Before you begin compiling, you might want to change build properties
that determine how the JAR file is generated, although it’s not required.

To change the build properties for an EJB module or EAR group,

1 Right-click the EJB module or EAR group in the project pane and
choose Properties.

2 Select the Build tab.
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3 Select the EJB or EAR tab.

@ Propetrties for ‘cart_module®

B

[ Build_| Content | D ies | Manifest |

i
Denl nt |

EJB | Resource r Borland Enterprise Server 5.0.2-5.1.x |
Qutput JAR file

Mame: [cat_rnodulejar |

Path: [C./Documents and Settingsfliefiriesinprojectican_session ||~

Descriptors in module

META-INFiejb-jar.xml Add...
META-INFiejh-horland.xml ‘g
META-INFiejb-modeler-layout.xml Copy...
META-INF/sybase-easerver-config.xml

META-INFiweblogic-ejbjar.xmi _ Delete |

[¥] Include deployment descriptors in output JAR file

Additional files for META-INF directory in JAR

Automatic copy of descriptors on save
[C] Copy descriptors

|vi Remove stub files on application server change
[v] Always create JAR when building the project

Reset [ ok || cancer || memw |

4 Edit the build properties as you wish.

You can change the name of the output JAR or EAR file and where it is
generated.

You can also insert deployment descriptors into an EJB module or EAR
group. Clicking the Add button displays the Insert Deployment
Descriptor dialog box; use it to navigate to and select the file you want
to add to the EJB module. Clicking the OK button displays a message
box that suggests you add the file to the META-INF directory. You can
accept that suggestion or choose an existing directory that is a
subdirectory of META-INF.

You can copy deployment descriptors, including the current
descriptors’ directory structure, to a new location. You can also delete
deployment descriptors from an EJB module or EAR group.

If you want to specify that additional files should be added to the JAR
file, click the Add Button and specify the location of the files. You'll
need to do this if you've added a new class to your project, for example,
and you want it to become part of the JAR file. Or if you have
deployment descriptors you have edited outside of JBuilder, you can
add them here and uncheck the Include Deployment Descriptors In
Output JAR File. The deployment descriptors shown in the
Deployment Descriptors In Module list won’t be added to the JAR, but
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those you specified in the Additional Files For META-INF Directory In
JAR list will be.

The Automatic Copy Of Descriptors On Save options allow you to save
a copy of the deployment descriptors in their current state each time
you save the EJB module, EAR group, or your project. To enable this
feature, check the Copy Descriptors check box and specify the directory
where they should be saved using the Directory field. Developers who
write their own build tasks might find this capability desirable.

If you might target different application servers, you can use the
Remove Stubs Files On Application Server Change option to remove
client stubs used by the old application server when you select a new
application server. This prevents the stubs meant for another
application server from being copied into the newly generated JAR file.

The Always Create JAR When Building The Project option is on by
default. By unchecking this option, you can prevent building the JAR
file every time you choose to make or rebuild the project. When this
option is not checked, you can still create the JAR by right-clicking the
EJB module and choosing Make or Rebuild.

Click the tab of the application server you are targeting. For example,
this image shows the Borland Enterprise Server 5.0.2 — 5.1.x tab
selected:

(D propetties for ‘cart_module’ x|
[ Build_| Content | D ies | Manifest | Deployment |
EJB | Resource r Borland Enterprise Server 5.0.2-5.1.x |
JavaZllOP settings
|v Generate stubs for home interfaces
[]] Strict portable code generation
[C] Generate example implementation
[_] Generate tie bindings
[_] Generate comments
Options: |
[v] Verify compliance after building JAR
[_] Include EJB Designer schema descriptor in output JAR file
[_] Include EJB Designer layout descriptor in output JAR file
Reset [ ok || cancer || memw |
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10-4 Enterprise Java

6 Specify the build options you want. If you need more information
about the available options, click the Help button.

7 Click OK when you are done.

Changing the build properties for a bean

If you're targeting the Borland Enterprise Server 5.0.2 — 5.1.x and you're
going to test your bean locally, generate and add the client stubs to your
classpath. You do this by changing the build properties of the home
interface before compiling:

1 Right-click the home interface of the bean and choose Properties.
2 Click the Build tab.

3 Click the VisiBroker tab.

4

Check the Generate IIOP check box and select any other Java2lIOP
options you want.

5 Click OK.

Most application servers have a server-specific Build Properties page you
can use to set build options for an EJB module.

Changing the build properties for an EJB module

To see the Build Properties page for your selected target application
server,

1 Right-click the EJB module in the project pane.
2 Choose Properties.

3 Click the Build tab, then on the Build page, click the tab with the name
of your application server on it.

The options on the server-specific build properties page differs with each
server. The page for WebLogic servers, for example, include EJBC
compiler settings.

Compiling

To compile all the classes in the project, right-click the project file
(<project>.Jpx) and choose Make, or simply choose Project | Make Project.

During the compiling process, JBuilder might detect that a problem exists
in a deployment descriptor that makes it invalid. If this happens, you'll
see a message appear in the message pane that tells you to verify the bean
in the Deployment Descriptor editor. For more information about
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Note for WebSphere
4.0 users

Support for this
application server is not
provided in the JBuilder
WebLogic Edition.

The generated JAR file

verifying a deployment descriptor, see “Verifying descriptor information”
on page 13-48.

If you've chosen to generate the client stubs, you'll see that the home
interface node in the project pane now has several files listed below it if
you click its icon to expand it. These generated files are the required client
stubs and helper classes that make enterprise beans work.

The build process is customized for the target application server and runs
the tools specific to that application server in addition to compiling the
.java files.

Two deployment descriptors (Map.mapxmi and Schena.dbxni are generated
for entity beans with container-managed persistence for the WebSphere
4.0 Advanced Edition only. If you are using one edition of WebSphere 4.0
and change your target server to the other version, you must recompile
your project to ensure JBuilder generates the correct deployment
descriptors for you.

The generated JAR file

The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

Each enterprise bean that adheres to the EJB 2.0 specification requires a
deployment descriptor entry in XML format. This format wasn’t
mandatory in the EJB 1.1 specification, but nearly all application server
vendors adopted this format for their 1.1 bean deployment descriptors. As
you used the JBuilder wizards to create one or more enterprise beans, you
also created one or more deployment descriptors that are in XML format.

When you compile your project, JBuilder creates a JAR file based on the
configured name and displays it as a node under the module in the project
pane.

You can also create the JAR file without compiling your entire project.
Right-click the EJB module node in the project pane and choose Make to
compile the EJB module node. If you want to modify the build properties
before choosing Make, select the Properties menu item on the same popup
menu and make any modifications you want in the Build Properties
dialog box before choosing Make to generate the JAR file.

The JAR file contains all the deployment descriptors for the targeted
application server. Each deployment descriptor is an XML file, except for
WebSphere 3.5, which uses a . ser file for each bean. Each JAR file can
contain one or more deployment descriptors.

JBuilder will target one of multiple application servers. The application
server you are targeting determines the number of deployment
descriptors that are in the generated JAR file. Every JAR file will have an
ejb-jar.xml (except for those that target WebSphere 3.5), which describes
the deployment attributes for the beans in the module that are common
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among all application servers. ejb-jar.xml is the EJB 1.1- or EJB
2.0-compliant deployment descriptor.

Vendor-specific information for an EJB 2.0- module is kept in the
ejb-borland.xnl file, even when the application server is some other than a
Borland server. For EJB 1.1 modules, the file name is ejb-inprise.xml.
When you compile, additional vendor-specific XML files are generated
from this information. They are also generated when you click the
Deployment Descriptor editor Source tab. If WebSphere 3.5 is your target
application server, the generated JAR file will contain a .ser file for each
bean.

Editing deployment descriptors

JBuilder’s Deployment Descriptor editor provides a way to modify the
existing deployment descriptors. You can, however, choose to use any
other deployment descriptor editing tool you want.

To display the Deployment Descriptor editor, double-click the EJB
module in the project pane and click the EJB DD Editor tab at the bottom
of the content page. The Deployment Descriptor editor appears:

@ JBuilder - C:/Documents and SEttings,;"ljef[ries,‘-"jhprnjett,f'Myﬁi'! 1 o =] 3}
File Edit Search View Project Run Team Wizards To Window Help

D5 -DQEHF$#E <« BB S MGhh BT EL -O-& « =&
2 2Ly MyBean.. - (&) BeanModule |
[ weBeanProiect o EJE Jar 'Untitled'

@ i@ mybeanproject
@ & Beandodule
©- 58 Personnel
(@] JDBC 1 Datasources |
Security Roles Eih Jar File Name:
& Personneljava
& PersonnelBean java
& PersonnelHome java Description:

Ejb Jar Display Name:

Ejb Client Jar

Authorization domain:

cons
Small icon (16X16):

| [ —

Large icon (32X32):

I

EJBE DD Source | History | EJB DD Editor |

Build completed with 5 errors and 2 warnings. Build took & seconds.

To view information about an enterprise bean in the Deployment
Descriptor editor, open the EJB module in the project pane by clicking the
far left icon next to the module name. You'll see the beans contained in the
module listed. Double-click the name of the enterprise bean you want to
edit. When a bean is selected in the editor, several tabs appear in the
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Deployment Descriptor editor. You use these tabs to go to panels where
you edit deployment descriptor information.

(D) JBuilder & - Customer o ] 3}
File Edit Search \iew Project Run Team Wizards Tools Window Help

D& -DEOE - ~BE L M LT A R RS S
- =@

s i3 NewBea.. - [ X &' C [ mym |

'V'Ei MNewBeanProject jpx :

@ @il <Project Sources :

o il newheanproject ‘| Bean class:

@ @ MyBeanhiodule ;
& & [Customer

Entity Bean 'Customer’

o [newbeanproject CustormerSean J

& & Froject i/ Home interface: | Entity
@ & Employes | | Persistence type:
JOBC 1 Datasaurces ‘| Remote interface: Container - |
Security Roles
indi-definitians mi i I cue version:
i| Local home interface: 2% -

o [newbeanproject CustormerHome J

: Primary key class:
| Local interface:

E Java.lang. Integer

o [newbeanpraject Custormer J

: [_] Reentrant

Home JNDI name:
‘| Local home JNDI name:
‘| [custarer

[ lcons
Small icon (16X16):

| Description: é

E = Large icon (32X32):
General [: Enwironment I EJB References |
Resource References - Security Role References | Properties |

- |_Security ldentity | EJB Local References | Resource Env Refs |

For detailed information about using the Deployment Descriptor editor,
see Chapter 13, “Using the Deployment Descriptor editor.”

Verifying descriptors

After you've finished editing the descriptor, you can verify the file to
make sure the descriptor information is correct, the required bean class
files are present, and so on. Verification occurs on the ejb-jar.xml and
ejb-borland.xml deployment descriptors. Use it when your target
application server is a Borland server only.

To verify descriptor information, right-click the module in the project
pane and choose Verify.

Verify does the following:

¢ Ensures that the descriptor conforms to the EJB 1.1 or 2.0 specification,
depending on the type of the EJB module.

¢ Ensures that the classes referenced by the deployment descriptors
conform to the EJB 1.1 or 2.0 specification, depending on the type of the
EJB module.

If the verification fails, one or more messages appear in a Log panel
describing the failures.
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The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

Support for this
application server is not
provided with the JBuilder
WebLogic Edition.

Chapter

Running and testing an
enterprise bean

Once you've finished creating an enterprise bean, you're ready to run it.
The quickest way to do that is to right-click its EJB module or the JAR file
the module contains and select Run Using Defaults or Debug Using
Defaults from the context menu. Or you can create a runtime
configuration for your bean and select Run Using <runtime
configuration> or Debug Using <runtime configuration> from the context
menu.This starts the container for the currently selected application server
using the JAR for this EJB module. Be patient as the start-up process takes
a while.

You can view the progress of the start-up process in the message window.
Any errors that occur will also appear there. If you want to run multiple
JARs on the current application server, select multiple EJB modules.

Note for WebLogic 7.x users

If WebLogic 7 .x is your target application server, context menu items for
running or debugging don’t appear when you right-click the JAR file or
EJB module in the project pane. Deployment is not available at startup
time for WebLogic 7.x.

Note for WebSphere 4.0 Advanced Edition users

You must create an EAR group that contains your beans before deploying.
For more information about EAR groups, see “Creating an EAR file” on
page 12-6.
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Support for this
application server is not
provided with the JBuilder
WebLogic Edition.

Note for WebSphere users

After choosing Run or Debug from the context menu, you must then take
the extra step of choosing a Deploy menu command to deploy your beans.
See “Hot deploying to an application server” on page 12-10 for more
information.

Notes for iPlanet users
Before you begin running or debugging an application, start the iPlanet
server outside of JBuilder.

When you choose to run or debug an enterprise bean when iPlanet is the
target application server, the iPlanet startup process is more complicated.
You will see additional message boxes appear. JBuilder must stop the
iPlanet KJS processes running outside of JBuilder, deploy the selected
archive, and start a single KJS process within JBuilder. At each step, you'll
see a message box. As with other servers, you can view the progress of the
start-up process in the message window. You will not be able to interact
with JBuilder until you see the ENGINE-ready message. Once you do see
the ENGINE-ready message, you should probably scroll back in the
message pane to verify that no errors have occurred.

To stop the iPlanet server, click the red stop button at the bottom right of
the message pane. The normal KJS processes are then restarted outside of
JBuilder.

If an iPlanet error occurs, you must use iPlanet’s administration tool to
shutdown and restart the server. You can access it from JBuilder’s Tools
menu if you have checked the Add iPlanet Tools To The Tools Menu
option when you set up iPlanet for JBuilder using Tools | Configure
Servers.

To launch Web View with iPlanet, stop the web server outside of JBuilder,
launch the server within JBuilder, and restart the web server after you see
the message ENGINE IS READY message in JBuilder.

When you stop the iPlanet server, the running JAR is undeployed. To
deploy the JAR again, restart the server and deploy the JAR.

Testing your bean

To test your bean, you can use the EJB Test Client wizard to generate test
clients that make calls to your bean. The EJB Test Client wizard can
generate three different types of test clients:
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¢ An EJB test client application calls the methods of your bean.

* A JUnit test case makes use of the JUnit testing framework. It runs as a
client in a separate VM from your E]B, passing parameters by value.

e A Cactus JUnit test case runs on the server, so it can access server-side
resources and make local calls to your EJB from a web application.

Choosing the type of test client

With three different types of test clients to choose from, it may be difficult
to decide which type is right for you. The following discussion of the
merits of each type of test client may help you decide.

¢ The Application type of EJB test client is the easiest to set up. It works
like an application and connects to the server. Validating the test results
must be done manually, however, because it does not make use of the
JUnit testing framework.

* Use of the JUnit type of test client requires knowledge of the JUnit
framework. This type of test client is highly automated and can be run
as part of a test suite. Use of the JUnit framework allows automatic
checking of results and good reporting capabilities. It is not as powerful
as the Cactus type, because it runs the test as a client.

* The Cactus type of test client is the most comprehensive among the
three different types. It requires Cactus and the JUnit framework,
which makes setup more complex than for the other types. Cactus test
cases run on the server, so they can access server-side resources.

Working with test client applications

This section explains how to use the EJB Test Client wizard to create a
simple test client application and how to use the resulting application to
test your enterprise bean.

Creating a test client application

JBuilder can help you create a test client application that makes calls to
your new bean.

To create a test client application,

1 Open the project that contains the EJB module for your enterprise bean.
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2 Choose File | New, click the Enterprise tab, and double-click the EJB
Test Client icon to display the EJB Test Client wizard:

1) EIB Test Client Wizard - Step 1 of 3 x|

Select EJB test client type
Selectthe type of EJB test client you would like to create

 appicaion

) JUnit Test

(7) Cactus JUnit Test Configure project for Cactus...

- coock | [ mext> || tmsn || cancel || new |

3 Select the Application test client type and choose Next.

(D) EIB Test Client Wizard x|

Enter new E.JB test client details.
B Fill in the following fields to gquickly define and create a new EJB tast clisnt.

JB

EJB name; |Cart M

(@ From project
(_» From JAR or directory | El

"+ Package: ‘heanpmi |"

Class: [CanTestClientt |
%, Base class: | [ =

[_] Generate method for testing remote interface calls with default arguments

[v] Generate logging messages:

_ [l Generate main function

[_] Generate header comments

[Con | [ cancal || Hew |

4 Select the bean you want to create a client for using one of the Select EJB
options and specifying the bean:

¢ Select From Project if your bean is in the current project and specify
which bean by selecting it from the drop-down list.

¢ Select From JAR Or Directory if your bean is not in the current
project, but exists elsewhere in a JAR file or a directory. Use the ...
button to navigate to where the JAR is located and select the JAR,
then use the drop-down list to select the bean you want.

Note You will see only EJBs with remote interfaces in these lists because
enterprise beans with local interfaces cannot be accessed by a client
application, only by another bean or a web component.
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Select the package name from the list of packages. The current package
is the default value.

Enter a name for the test client class or accept the default name.

Select the options you want:

Generate Method For Testing Remote Interface Calls With Default
Arguments

Adds a testRemoteCallsiithDefaultArguments () method that tests the
remote interface calls with default argument values. For example,
the default argument for a String is “”, the default argument for an
int is 0, and so on.

Generate Logging Messages

Adds code that displays messages reporting on the bean’s status as
the client runs. For example, a message is displayed when bean
initialization is begun and another when it completes. This option
also generates wrappers for all the methods declared in the home
and remote interfaces and initialization functions. Finally, the
messages report how long each method call takes to complete.

Generate Main Function
Adds the main function to the client.
Generate Header Comments

Adds JavaDoc header comments to the client you can use to fill in
information such as title, author, and so on.

Choose Next.
(D EIB Test Client Wizard - Step 3 of 3 x|
Define EJB test client application configuration

Y Fill in the fallowing fields to quickly defing and create a new EJB test client

- application configuration

4 [J Create a runtime configuration
Hame: [carTestClient! ]
Base configuration: |<Nﬂne> - ‘

<Back | texi- || mmsh || cancet || Hem |
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9 Check the Create a Runtime Configuration check box and supply the
information needed to create a runtime configuration. JBuilder suggest
a default name you can change to any name of your choosing.

10 Choose Finish.

The EJB Test Client wizard generates a test client that creates a reference to
the enterprise bean.

If the Generate Logging Messages option is selected, for each method
declared in the bean’s remote interface, the wizard also declares and
implements a method that calls the remote method. Each of these methods
reports its success in invoking the remote method and how long the
remote method took to execute.

There are multiple ways to use the generated test client application. If you
added a main() function to the test client application, you can write the
code that invokes the calls to the enterprise bean’s methods in the nain()
function. You do this by first calling either a create or find method, and, if
a remote reference is returned, by using that remote reference to call the
bean’s business methods. Or, because the wizard has declared a client
object in the main() function, you can use that client object to simply call
the methods declared in the test client application that call the bean’s
remote methods.

If you selected the Generate Method For Testing Remote Interface Calls
With Default Arguments option, your client class now contains a
testRemoteCallsWithDefaultArguments () method. If you selected the logging
option, this method calls the remote method wrappers that were
generated from the logging option. To test each remote method, you can
then simply call testRemoteCallsiithDefaultArguments() after you create a
remote interface reference in either the client class create () method or in
one of its findByXxX () methods.

If you did not select the logging option, the
testRemoteCallsWithDefaultArguments () method requires a remote interface
passed as a parameter. You must then create a remote interface reference
in either the home reference’s create () method or in one of its findByXxx()
methods. Then add the code to the client class to call the
testRemoteCallsWithDefaultArguments () method, passing it the remote
reference as a argument.

If you prefer to write the logic that calls each of the business methods from
another class, you can choose to create and use an instance of the test
client application. See “Using the test client application” on page 11-7.

Compile your test client application.
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Using the test client application

You can quickly add a declaration of a test client class to any class.

1 Display the class in which you want the declaration to appear in the

editor.

2 Choose Wizards | EJB | Use EJB Test Client.

@l Use EJB Test Client Wizard - Step 1 of 2 x|
Select EJB test client class to use
Ifyou have already created an EJB test client class using the
Ohject Gallery wizard, then setthe checkbox to skip ta the final
step. Otherwise use the Mext button to proceed
[] EJB test client class already exists |
| ook | [Cmests || msn [ cancal || Hew |

Exists option.

If the test client already exists, check the EJB Test Client Class Already

If this option isn’t checked, when you click Next, the EJB Test Client
wizard starts. When you are through using it, the Use EJB Test Client
wizard resumes.

Click Next to go to Step 2.

(D) Use EJB Test Client Wizard - Step 2 of 2 x|

Select class and field names

Enter or browse for the class name of an existing EJB test client
tlasg. Then enter a fleld narme for a vatiable which will ke
generated to hold an instance ofthat class.

Class: | ':

§ Field: | |

| <Back || Next > || Finish H Cancel H Help |

5 For the Class field, navigate to the test client class you want to use.

Running and testing an enterprise bean
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6 In the Field field, specify a name for the variable that will hold an
instance of the test client class, or accept the default value the wizard
suggests.

7 Choose Finish.

The wizard adds a declaration of the test client application you specified
to the class like this, for example:

EmployeeTestClientl employeeTestClientl = new EmployeeTestClientl();

Now you're ready to call the methods declared in the test client
application.

Using your test client application to test your
enterprise bean

Once you've created a client test application, you're ready to start the
container and run the client application. Create two runtime
configurations: Server and Client.

Creating a Server runtime configuration

You will need to create a Server runtime configuration no matter which of
the three types of EJB test clients you're using.

To create a Server configuration,

1 Choose Run | Configurations.

x

Paths  General Build | Code Style Import Style | Editor  UML Senler‘

Runtime configurations:

Default| Context Menu | Type | Name \| New..

Iz Iz Application cart_session =

Copy...
Edit...
Remaove

Reset Cancel Help

2 Click the New button.
3 Select Server from the Type drop-down list.
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D) Runtime Configuration Properties:

Name: ‘Unlmed Runtime Configurationt

Build target: | Make

Run [ Debug [ Optimize |

Type: ‘ Server

Server: Borland Enterprise

Server AppServer Edition 5.0.2-5.1.%

Category: VM parameters:
Server |—Dvbmker.agent.pm‘t:1 4000 |
Command line
Libraries Server p
Archives |—ser\rerROS\E_&—panitianibui\der |
i [_] Make project output path available on run
‘e EJB

3 JSPiSendet

5 Message
Naming/Directory
Session
Transaction

[_] Make project libraries available on run
[l Disable tracing into server classes

Reset

4 In the Configuration Name field, enter Server.

5 Fill in the VM Parameters and Server Parameters needed to run the
server. If you've selected a target application server as described in
“Selecting a server” on page 5-8, default values are already in place.

6 If Borland Enterprise Server is your target application server, click the
Libraries node in the Category list. (This option is not available for

other servers.)

D) Runtime Configuration Properties:

Name: \Server

Build target: |Make

Run [ Debug [ Optimize |
Type: Server

Server: Borland Enterprise Server AppServer Edition 5.0.2-5.1

Category:
Server
Command line
Libraries
Archives
Senvices
‘e EJB
3 Jspisenet
[0 & Message
Naming/Directory

2] Transaction

Server library directons
CUBESST 1 vansemers/ROSIE_4fpartitionsihuildernib
Libraries to deploy at runtime:
[ cactus Client

Data Express for EJB

[ InternetBeans Express
dhSwing

JBCL

[ JDataStore Server

] Open Tools SDK

[ Struts

Reset
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Select those libraries you want deployed from the Libraries To Deploy
At Runtime list.

If Borland Enterprise Server is your target application server, click the

Archives node in the Category list. (This option is not available for
other servers.)

@ Runtime Configuration Properties

x|
Hame: ‘BENEI’ |
Build target: | Make -
Run | Debug | Optimize |
Type: ‘Senmr ~ ‘
Server: Borland Enterprise Server AppServer Edition 5.0.2-5.1 x
Category: Archive types supported
Server #| | Using per-module class loader
Command line 4 =
i = o 22
Libraries 5: JAR (3)WAR BRAR £&5EAR
Archives 2
Services i vl Remave archives already deployed to server
] 2
YpEB :| Project archives to deploy at runtime:
¥ 3 JsPiServiet i "t module]
F Message : cart_maodule jar | Mave Up
Naming/Directory

Transaction

. Move Down
Session :

Reset

[Cox || cancer || new |

8 Select the JAR file containing the beans you want to test in the list of

archives. The listed archives are retrieved from the EJB modules and
EAR groups in the project.

The list of archives is not available for all versions of WebSphere Server
and for WebLogic Server 7.x because those application servers don’t
support deployment when the server is started up.

For WebLogic Server 6.x, the JAR(s) are copied to the <WLServer6.x
home>\config\<domain name>\applications directory.

If your E]B test client is a Cactus test client, you may also need to select
a WAR file or an EAR file here. See “Configuring your project for
testing an EJB with Cactus” on page 11-16 for more information.

9 C(lick OK two times.
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Running your EJB test client application

For Borland Enterprise Server 5.0.2 — 5.1.x users, you must now start the
Borland Enterprise Server Management Agent. Choose Tools | Borland
Enterprise Server Management Agent.

Now you're ready to start the container. Select the Server run
configuration from the drop-down list next to the Run button on the
JBuilder toolbar:

b |-

cart_session
Server

Client %
The container starts up. Be patient as the start-up process takes a while.

You can view the progress of the start-up process in the message window.
Any errors that occur will also appear there.

If you need to, deploy the archives you want to test to the server.

Next select the Client run configuration to run your client application. The
messages that appear in the message pane report the success or failure of
the client application’s execution.

You can debug your enterprise beans or the client just as you would any
other Java code with JBuilder. For information about debugging, see
“Debugging Java programs” in Building Applications with JBuilder. For
information about remote debugging WebSphere 3.5 and iPlanet 6.x+
applications, see “Preparing to debug WebSphere applications remotely”
on page 11-24 and “Preparing to debug iPlanet applications remotely” on
page 11-27.

Working with JUnit test cases

This section explains how to use the EJB Test Client wizard to create a
JUnit test case and how to run it.

Creating a JUnit test case

JUnit is an open source framework for unit testing written by Erich
Gamma and Kent Beck. JUnit provides a variety of features which support
unit testing, among them two classes, junit. framework.TestCase and
junit.framework.TestSuite, which are used as base classes for writing unit
tests. JUnit also provides three different kinds of test runners, TextUI,
SwingUI, and AwtUI Of these three test runners, two of them, TextUI and
SwingUI, are available within the JBuilder IDE. The E]B Test Client
wizard can generate a JUnit test case (a class that extends TestCase) for
testing your EJB.
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Note

To create and run a JUnit test for an EJB, you need the following:
* A properly configured server that supports E]JB services.

¢ A project which has the correct server selected on the Server page of the
Project Properties dialog box.

¢ An EJB, contained in an EJB Module.

e A JUnit EJB test client, which you can create with the EJB Test Client
wizard.

¢ A Server type runtime configuration that uses the correct server
settings. See “Creating a Server runtime configuration” on page 11-8.

¢ A Test type runtime configuration. The simplest way to create this is to
check Create A Runtime Configuration in the last step of the EJB Test
Client wizard when you create your JUnit EJB test client. This helps
ensure that the Test runtime configuration has the proper settings.

If you are running a JUnit EJB test client using Borland Enterprise Server,
set the VM parameters for the Test type runtime configuration to
-Dvbroker.agent .port=<smart agent port> (where <smart agent port> is the
smart agent port number on your machine).

See also

e Chapter 5, “Configuring the target application server settings”
e “Creating a Server runtime configuration” on page 11-8

e “Unit Testing” in Building Applications with JBuilder

e “Setting runtime configurations” in Building Applications with [Builder

Creating a JUnit test case using the EJB Test Client wizard

The EJB Test Client wizard can generate three different types of test clients
for your EJB. One of these is a standard JUnit test client. Another type of
JUnit test client is a Cactus JUnit test client, but that’s discussed later. To
generate a standard JUnit test client for your EJB:

1 Select File | New.

2 Select EJB Test Client on the Enterprise page of the object gallery. Click
OK. The EJB Test Client wizard opens.

3 Select the JUnit Test radio button.
4 Click Next to go to the next step of the E]JB Test Client wizard.
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5 Select the bean you want to create a client for using one of the Select EJB
options and specifying the bean:

¢ Select From Project if your bean is in the current project and specify
which bean by selecting it from the drop-down list.

¢ Select From JAR Or Directory if your bean is not in the current
project, but exists elsewhere in a JAR file or a directory. Use the ...
button to navigate to where the JAR is located and select the JAR,
then use the drop-down list to select the bean you want.

6 Specify the Package, Class Name, and Base Class of the new JUnit test
client. You don’t need to change the default values unless you want to.
The Base Class should not be changed unless you have another class
that you want to extend in place of junit.framework.TestCase.

7 Select the optional code for the wizard to generate using the following
checkboxes:

* Generate Method For Testing Remote Interface Calls With Default
Arguments

Adds a testRemoteCallsWithDefaultArguments () method that tests the
remote interface calls with default argument values. For example,
the default argument for a String is “”, the default argument for an
int is 0, and so on.

¢ Generate Logging Messages

Adds code that displays messages reporting on the bean’s status as
the client runs. For example, a message is displayed when bean
initialization is begun and another when it completes. This option
also generates wrappers for all the methods declared in the home
and remote interfaces and initialization functions. Finally, the
messages report how long each method call takes to complete.

¢ Generate Header Comments

Adds JavaDoc header comments to the client you can use to fill in
information such as title, author, and so on.

8 Click Next to go to the next step of the E]JB Test Client wizard.

9 Check Create A Runtime Configuration if you wish to create a new
runtime configuration. You need to do this if you don’t already have a
Test type runtime configuration for your project. If you are creating a
new runtime configuration here, specify the Name. You may also
specify a Base Configuration. This copies the settings from the specified
configuration, which you can later modify using Runtime
Configuration Properties dialog box.

10 Click Finish to generate the JUnit test client.
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Now that you've used the EJB Test Client wizard to generate a JUnit test
client, you must implement the test client. You'll have to do the following:

1 Create a remote interface reference to your EJB by calling the create()
method that was generated by the wizard. There’s a ¢todo comment in
the generated code to show you where to add this (in the setUp()
method). This can be as simple as adding the following line of code
(where <beanname> is the private variable the wizard generated to refer to
your EJB):

<beanname> = create();
2 Add any other test methods you wish to write.
Once you've created and implemented your JUnit test client, you're ready
to run the test client and test your EJB.
See also
¢ “Running your JUnit test case” on page 11-14
e Chapter 5, “Configuring the target application server settings”
e “Creating a Server runtime configuration” on page 11-8

* “Setting runtime configurations” in Building Applications with [Builder

Running your JUnit test case

Running a JUnit test case for an EJB in the JBuilder IDE is in many ways
similar to running other types of JUnit tests. The same test runners are
available and you interact with them in the same ways. The main difference
between testing an EJB and running any other JUnit test is that for an EJB,
you need to start the server first. To run your JUnit EJB test client:

1 Start the server using the Server runtime configuration.

2 If necessary, deploy the archives you want to test to the server.
3 Right-click the JUnit test file in the project pane.
4

Select Run Test Using <test configuration> from the context menu. The
test runs in the test runner that’s specified in your Test runtime
configuration.

See also

¢ Chapter 5, “Configuring the target application server settings”
¢ “Creating a Server runtime configuration” on page 11-8

* “Running tests” in Building Applications With |Builder

* “Setting runtime configurations” in Building Applications with [Builder
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Working with Cactus JUnit test cases

This section explains how configure your project for testing an enterprise
bean with Cactus, how to use the EJB Test Client wizard to create a Cactus
JUnit test case, and how to run it.

Creating a Cactus JUnit test case

Cactus extends JUnit to provide unit testing of server-side Java code. It
does this by redirecting your test case to a server-side proxy. For example,
it allows you to test an EJB with local interfaces. The EJB Test Client
wizard can generate a Cactus JUnit test case for server-side testing of your
EJB.

To create and run a Cactus test for an EJB, you need the following:
e A properly configured server that supports E]JB services.

¢ A project which has the correct server selected on the Server page of the
Project Properties dialog box.

¢ A WebApp.
¢ An EJB, contained in an EJB Module.

* A Cactus EJB test client, which you can create with the EJB Test Client
wizard.

* A Server type runtime configuration that uses the correct server
settings. See “Creating a Server runtime configuration” on page 11-8 for
more information.

¢ A Test type runtime configuration with the correct archives selected to
be redeployed.

¢ A Cactus configuration for your project that specifies the correct Server
type and Test type runtime configurations. You create this using the
Cactus Setup wizard.

If you are running Cactus tests for any EJB using Borland Enterprise
Server or running Cactus tests for an EJB with local references using
Weblogic, you also need the following:

* An Enterprise Archive (EAR) that contains both the E]JB’s JAR file and
the WebApp’s WAR file.

* Your Test type runtime configuration must have the EAR file selected
as an archive to redeploy.

e The Cactus configuration for your project must specify the EAR file as
an archive to redeploy.
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See also

Chapter 5, “Configuring the target application server settings”
“Creating a Server runtime configuration” on page 11-8
“Unit Testing” in Building Applications with |Builder

“Working with WebApps and WAR files” in Web Application Developer’s
Guide

“Setting runtime configurations” in Building Applications with JBuilder

Configuring your project for testing an EJB with Cactus

JBuilder provides the Cactus Setup wizard to help configure your project
for Cactus. This makes it possible to run Cactus tests within the JBuilder
IDE. The wizard is available by selecting Wizards | Cactus Setup.

Cactus configuration prerequisites
Before you can successfully configure your project for Cactus testing of an
EJB, you need the following:

Tip

Tip

Tip

A properly configured server that supports E]B services. See Chapter 5,
“Configuring the target application server settings.”

A project which has the correct server selected on the Server page of the
Project Properties dialog box.

A WebApp. You create this using the Web Application wizard,
available on the Web page of the object gallery (File | New). See
“Working with WebApps and WAR files” in Web Application Developer’s
Guide.

You can run the Web Application wizard from within the Cactus Setup
wizard by clicking the New button next to the WebApp drop-down list.

An EJB that you want to test, contained in an EJB Module.

A Server type runtime configuration that uses the correct server. See
“Creating a Server runtime configuration” on page 11-8 for more
information.

You can create a new Server type runtime configuration from within
the Cactus Setup wizard by clicking the New button next to the Server
runtime configuration drop-down list.

A Test type runtime configuration. See “Setting runtime
configurations” in Building Applications with JBuilder.

You can create a new Test type runtime configuration from within the
Cactus Setup wizard by clicking the New button next to the Test
runtime configuration drop-down list.
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If you plan to run Cactus tests for any EJB using Borland Enterprise Server
or run Cactus tests for an E]JB with local references using Weblogic, before
you can configure your project for Cactus you also need the following:

* An Enterprise Archive (EAR) that contains both the E]JB’s JAR file and
the WebApp’s WAR file. You create this using the EAR wizard,
available on the Enterprise page of the object gallery (File | New).

* Your Test type runtime configuration must have the EAR file selected
as an archive to redeploy.

Running the Cactus Setup wizard

The Cactus Setup wizard configures your project to run Cactus tests
within the JBuilder IDE. It creates the properties files that Cactus requires
and ensures that the archives and other files needed for your tests are
properly deployed. The Cactus Setup wizard is available by selecting
Wizards | Cactus Setup.

Before running the Cactus Setup wizard, take a look at the prerequisites
for Cactus configuration that are described in “Cactus configuration
prerequisites” on page 11-16. The necessary WebApp and runtime
configurations can be created from within the Cactus Setup wizard. You
must provide the rest of the prerequisites before the Cactus Setup wizard
can successfully configure your project for E]B testing.

To run the Cactus Setup wizard and configure your project for Cactus:
1 Select Wizards | Cactus Setup. The Cactus Setup wizard opens.

You can also run the Cactus Setup wizard from within the EJB Test
Client wizard.

2 Select the WebApp to which the wizard will add Cactus test support.
You may use the default WebApp, an existing WebApp, or click the
New button to open the Web Application wizard and create a new
WebApp.

3 Choose the logging settings for the Cactus logs. Specify the locations for
the Cactus server and client logs, or uncheck Enable Logging if you
don’t want any logs.

4 Click Next.

5 Select the archives to redeploy before each test. This keeps the archives
in sync with the project. If any of the archives are shown in red with an
exclamation point before the name, it means that the physical file does
not yet exist. This is probably because the archive has not yet been built.
It won't cause any problem to select one of these archives, as long as
you remember to build the archive before attempting to run Cactus
tests.

If you're using Cactus and Borland Enterprise Server to test an EJB
that’s accessed by a WebApp, make sure you have an Enterprise
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Archive (EAR) file that contains both the EJB’s JAR file and the
WebApp’s WAR file. When selecting archives to deploy in the Cactus
Setup wizard, select the EAR file and deselect the JAR file and WAR
file.

6 Select a Server runtime configuration. You may create a new one using
the New button.

7 Select a Test runtime configuration. You may create a new one using
the New button.

8 Click Finish. Your project is now configured for use with Cactus.

Special server-specific setup is required when using Cactus to test E]Bs
that locally reference other EJBs. The following sections discuss the
required setup for Borland Enterprise Server and Weblogic versions 6.x
through 7.0.

Accessing EJBs with local interfaces using Cactus and Borland

Enterprise Server

To test an E]JB with local references using Cactus and Borland Enterprise
Server, you must create an EJB local reference entry in both the standard
(web.xml) and vendor-specific (web-borland.xml) web descriptors. You must
also update the JNDI name reference in the Cactus test client to use the
EJB local reference.

To add an EJB local reference to web.xmnl:
1 Expand the WebApp node in the project pane.
Expand the Deployment Descriptors node.

2
3 Double click on web.xml to open it in the WebApp DD Editor.
4 Click on Local E]JB References in the structure pane.

5

Click on the Add button in the Local EJB References page of the
WebApp DD Editor.

(=]

Enter a suitable Reference Name, such as ejb/<local JNDI name>.
7 Select the Type. The possible choices are Session or Entity.

8 Enter the class names for the local home and local interfaces.

To add an EJB local reference to web-borland.xml:
1 Expand the WebApp node in the project pane.
2 Expand the Deployment Descriptors node.

3 Double click on web-borland.xml to open it in the editor.
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4 Add the following descriptor element to the XML source code:

<ejb-local-ref>
<ejb-ref-name>ejb/Reference name</ejb-ref-name>
<jndi-name>]NDI name of the E]B</jndi-name>
</ejb-local-ref>

The value of ejb-ref-name should match the reference name in web.xml
and the value of jndi-name is the local JNDI name of the EJB.

To modify the Cactus test client:

1 Double-click the Cactus test client file in the project pane to open it in
the editor.

2 Locate the following statement:
Object ref = ctx.lookup("<JNDI Local name>");
3 Modify the statement as follows:

Object ref = ctx.lookup("java:comp/env/<EJB Local reference name>");

Accessing EJBs with local interfaces using Cactus and Weblogic 6.x/7.x
To test an EJB with local references using Cactus and Weblogic 6.x/7.x,
you must ensure your E]JB’s JAR file and your WebApp’s WAR file are

packaged inside an Enterprise Archive (EAR) and you must deploy the
EAR.

To modify the server settings:
1 Select Project | Project Properties.
2 Select the Server page of the Project Properties dialog box.

3 Click on the JSP/Servlet service and uncheck Map Project WebApps At
Runtime. This will turn off the default behavior of deploying the web
application in exploded format at server startup.

4 Click OK to close the Project Properties dialog box.

Next you must create an EAR that contains the EJB’s JAR file and the
WebApp’s WAR file. To create the EAR, use the EAR wizard, available on
the Enterprise page of the object gallery (File | New). For more information
on creating an EAR, see “Creating an EAR file” on page 12-6 After
creating the EAR, you should rebuild the project.

If you are using Weblogic 7.x:
1 Start the server.

2 Right-click on the EAR group and select Deploy Options | Deploy.
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Note

If you are using Weblogic 6.x, you need to create a new Server type
runtime configuration. To create the runtime configuration:

1
2
3
4
5

6
7

Select Run | Configurations.

Click New. The Runtime Configuration Properties dialog box opens.
Select Server from the Type drop-down list.

Click on the Archives node of the Category tree.

Select the EAR and unselect the JAR and WAR files in the Project
Archives To Deploy At Runtime list.

Click OK to close the Runtime Configuration Properties dialog box.
Click OK to close the Project Properties dialog box.

Start the server using the new runtime configuration.

For other servers, refer to the server documentation for instructions on
accessing EJBs with local references from a web application.

Creating a Cactus JUnit test case using the EJB Test Client wizard

The EJB Test Client wizard can generate three different types of test clients
for your EJB. One of these is a Cactus test client. Cactus is an extension of
JUnit that provides server-side testing of Java code. To generate a Cactus

test client for your EJB:

1
2

Select File | New.

Select E]B Test Client on the Enterprise page of the object gallery. Click
OK. The EJB Test Client wizard opens.

Select the Cactus JUnit Test radio button.

Click Configure Project For Cactus if you have not already run the
Cactus Setup wizard. Clicking this button opens the Cactus Setup
wizard. See “Running the Cactus Setup wizard” on page 11-17 for more
information.

Click Next to go to the next step of the E]JB Test Client wizard.

Select the bean you want to create a client for using one of the Select EJB
options and specifying the bean:

¢ Select From Project if your bean is in the current project and specify
which bean by selecting it from the drop-down list.

¢ Select From JAR Or Directory if your bean is not in the current
project, but exists elsewhere in a JAR file or a directory. Use the ...
button to navigate to where the JAR is located and select the JAR,
then use the drop-down list to select the bean you want.
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7 Specify the Package, Class Name, and Base Class of the new Cactus test
client. You don’t need to change the default values unless you want to.
The Base Class should not be changed unless you have another class
that you want to extend in place of org.apache.cactus.ServletTestCase.

8 Select the optional code for the wizard to generate using the following
checkboxes:

* Generate Method For Testing Remote Interface Calls With Default
Arguments

Adds a testRemoteCallsWithDefaultArguments () method that tests the
remote interface calls with default argument values. For example,
the default argument for a String is “”, the default argument for an
int is 0, and so on.

¢ Generate Logging Messages

Adds code that displays messages reporting on the bean’s status as
the client runs. For example, a message is displayed when bean
initialization is begun and another when it completes. This option
also generates wrappers for all the methods declared in the home
and remote interfaces and initialization functions. Finally, the
messages report how long each method call takes to complete.

¢ Generate Header Comments

Adds JavaDoc header comments to the client you can use to fill in
information such as title, author, and so on.

9 Click Next to go to the next step of the E]JB Test Client wizard.

10 Check Create A Runtime Configuration if you wish to create a new
runtime configuration. This step is optional. If you already have a Test
type runtime configuration that you specified when running the Cactus
Setup wizard, it is unlikely that you need to do this. If you do decide to
create a new runtime configuration here, specify the Name. You may
also specify a Base Configuration. This copies the settings from the
specified configuration, which you can later modify using Runtime
Configuration Properties dialog box.

11 Click Finish to generate the Cactus test client.

Now that you've used the EJB Test Client wizard to generate a Cactus test
client, you must implement the test client. You'll have to do the following:

1 Create a remote interface reference to your EJB by calling the create()
method that was generated by the wizard. There’s a ¢todo comment in
the generated code to show you where to add this (in the setUp()
method). This can be as simple as adding the following line of code
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Note

(where <beanname> is the private variable the wizard generated to refer to
your EJB):

<beanname> = create();
2 Add any other test methods you wish to write.

3 Update the JNDI name reference to use the EJB local reference if you
are using Borland Enterprise Server as your server to test an E]B with
local interfaces. See “Accessing EJBs with local interfaces using Cactus
and Borland Enterprise Server” on page 11-18 for more information.

Once you've configured your project for Cactus and created and
implemented your Cactus test client, you're ready to run the test client
and test your EJB.

See also

¢ “Configuring your project for testing an EJB with Cactus” on
page 11-16

* “Running your Cactus JUnit test case” on page 11-22

Running your Cactus JUnit test case

Running a Cactus JUnit test case in the JBuilder IDE is in many ways
similar to running other types of JUnit tests. The same test runners are
available and you interact with them in the same ways. The main
difference between running a Cactus test and running any other JUnit test
is that for a Cactus test, you need to start the server first. To run a Cactus
test:

1 Start the server using the Server runtime configuration.

2 If necessary, deploy the archives you want to test to the server.
3 Right-click the Cactus test file in the project pane.
4

Select Run Test Using <test configuration> from the context menu. The
test runs in the test runner that’s specified in your Test runtime
configuration.

Changing the test case requires the WebApp or EAR file configured for
Cactus to be redeployed.
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See also

e “Configuring your project for testing an EJB with Cactus” on

page 11-16

* “Running tests” in Building Applications With |Builder

Enabling debugging for WebSphere 4.0 Advanced Edition

WebSphere Server Advanced Edition 4.0 launches another Java virtual
machine for debugging, so you must follow instructions so you can debug
your enterprise beans, JSPs, or servlets:

1
2

9

Start the WebSphere Server 4.0. Note the port number the server uses.

Start the WebSphere Server 4.0 console application (which you'll find at
<ws4_ae home>\bin\adminclient.bat if you're running on Windows.)

When the console application appears, expand the tree on the left until
you see the Application servers node. Select this node.

In the panel on the right side of the console, click the JVM Settings tab.
Click the Advanced Settings button. (You might need to scroll the panel
to see this button.)

In the dialog box that appears, enter the following VM options:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=5000, suspend=n

To start the server inside JBuilder in debug mode and attach to it,
choose Run | Configurations and click the New button in the dialog box
that appears. In the Configuration Name field, specify a name for the
new run configuration server for debugging on your application server.

On the Run page, select Server from the drop-down Type list.

In the Debug Transport Address field, enter the port number you noted
during the server startup process.

Click OK twice to close all the dialog boxes.

10 Select the new run configuration you just created from the Debug icon’s

drop-down list on the JBuilder toolbar. The server starts in debug mode
and the debug process attaches to it. Now you can deploy your
enterprise beans or web applications and you'll be able to stop at
breakpoints you set in the bean, JSPs, or servlets.
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Preparing to debug WebSphere applications remotely

If your target application server is a WebSphere server, you must take
additional steps to enable remote debugging of your enterprise beans.

WebSphere Server 3.5

If you are using WebSphere Server 3.5, follow these steps to enable remote
debugging on Windows:

1 Copy dt_shen.dll and dt_socket.dll from WEBSPHERE_HOME/jdk/jre/bin to
WEBSPHERE_HOME/jdk/bin.

2 Edit the adminserver script in WEBSPHERE_HOME/bin/debug and add the
following remote debug parameters to the java command line:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=5000, suspend=n

3 InJBuilder, choose Project | Project Properties and click the Debug tab.
4 Check the Enable Remote Debugging and Attach options and click OK.

When you are ready to debug, attach to the remote process by choosing
Run | Debug Project.

WebSphere Single Server 4.0

If you are using WebSphere Single Server 4.0, follow these steps to enable
remote debugging:

1 Launch the server with the -script option:
WEBSPHERE_HOME/bin/startserver -script

This command should write a script called launch in the
WEBSPHERE_HOME/bin directory.

2 Edit the launch script and add the following remote debug parameters
to the java command line:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=5000, suspend=n

3 InJBuilder, choose Project | Project Properties. Click the Debug tab.
4 Check the Enable Remote Debugging and Attach options and click OK.

When you are ready to debug, attach to the remote process by choosing
Run | Debug Project.
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WebSphere Server Advanced Edition 4.0

WebSphere Server Advanced Edition 4.0 launches another Java virtual
machine for debugging, so you must follow instructions so you can debug
your enterprise beans:

You can’t debug JSPs remotely.
1 Start the WebSphere Server 4.0.

2 Start the WebSphere Server 4.0 console application (which you'll find at
<wsd_ae home>\bin\adminclient.bat if you're running on Windows.)

3 When the console application appears, expand the tree on the left until
you see the Application servers node. Select this node.

4 In the panel on the right side of the console, click the JVM Settings tab.
Click the Advanced Settings button. (You might need to scroll the panel
to see this button.)

5 In the dialog box that appears, enter the following VM options:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=5000, suspend=n

6 If you start the server outside of JBuilder, choose Run | Configurations
and click the New button in the dialog box that appears. In the
Configuration Name field, specify a name for the new run
configuration server for debugging on your application server.

7 Click the Debug tab and make these changes on the Debug page:
a Check the Enable Remote Debugging check box.
b Select the Attach option.

¢ In the Port Number field, enter the port number you noted during
the server startup process.

d Click OK twice to close all dialog boxes.

8 Select the new run configuration you just created from the Debug icon’s
drop-down list on the JBuilder toolbar.

You will be attaching to the application server process. Now you can
deploy your enterprise beans and you'll be able to stop at breakpoints
you set in the beans when you run a client that calls into those beans.

To start the server in debug mode within JBuilder, follow these steps:
¢ Choose Run | Configurations.

¢ Select the Command node and enter the remote debug port number in
the Debug Transport Address field.

Now clicking the debug toolbar button launches the server in debug mode
and attaches to it, all in one session.
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Preparing to debug WebLogic JavaServer Pages remotely

To debug JSPs remotely, open the project containing the web application
you want to debug and follow these steps,

1 Expand the web application node in the project and expand the
deployment descriptors node under the web application node.

2 Double-click weblogic.xnl and add the following descriptor elements:

<jsp-descriptor>
<jsp-param>
<param-name>keepgenerated</param-name>
<param-value>true</param-value>
</jsp-param>
<jsp-param>
<param-name>debug</param-name>
<param-value>true</param-value>
</jsp-param>
<jsp-param>
<param-name>precompile</param-name>
<param-value>true</param-value>
</Jjsp-param>
<jsp-param>
<param-name>compileFlags</param-name>
<param-value>-g</param-value>
</jsp-param>
</jsp-descriptor>

3 Rebuild project and deploy the web application (as a WAR).

4 Launch the Weblogic server with debug parameters. To do this, modify
startWebLogic.sh in your domain directory and add the following
parameters to the JAVA_OPTIONS variable:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=3999, suspend=n

Note that these steps can be done on a local machine provided
Weblogic is set up and configured in JBuilder.

On the local machine, follow these steps:

1 Transfer the project to the local machine where you wish to debug the
JSP and open the project in JBuilder.

2 Set the target server to Tomcat 4.0 or 3.3.

3 Under the source path for the project (normally <PROJECT_ROOT>/src),
create a directory named jsp_servlet. If you need to use a source path
other than the default, you can obtain this setting from the General
page of the Project Properties dialog box.

4 Copy the JSP(s) you want to debug to the directory you just specified.
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5 Open the JSP(s) and set breakpoints where required.
6 Choose Run | Configurations.

7 Click the New button, click the Application tab, and click the Debug
tab.

8 Check the Enable Remote Debugging option.

9 Enter the host name of the remote server in the Host Name field and set
the Build Target to None. Accept all other default settings.

10 Attach to the remote server by clicking on the debug project icon in the
toolbar.

11 Load your JSP in a web browser. The debugger stops at breakpoints in
the JSP.

Preparing to debug iPlanet applications remotely

To prepare to debug iPlanet applications remotely, follow these steps:
1 Choose Project | Project Properties.

Click the Debug tab.

Check the Enable Remote Debugging option

Check the Attach option.

2
3
4
5 Click OK.
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Edition provides support
for WebLogic Servers
only.

Note

Chapter

Deploying enterprise beans

Deploying an enterprise bean to an application server usually involves the
following steps:

1 Creating a deployment descriptor XML-based file compliant with Sun’s

EJB 1.1 or 2.0 specification. (WebSphere 3.5 is the exception because it is
compliant with the EJB 1.0 specification and does not use XML-based
deployment descriptors.)

When you use JBuilder’s EJB wizards to create your beans, the
deployment descriptors are being created at the same time for you.

Editing the deployment descriptors, if necessary.

You can edit the deployment descriptors JBuilder creates using
JBuilder’s Deployment Descriptor editor.

Creating an E]B JAR file containing the deployment descriptor and all
of the classes required to operate the enterprise bean (bean class,
remote/local interface, home/local home interface, stubs and
skeletons, primary key class if the enterprise bean is an entity bean, and
any other associated classes).

When you compile your EJB module using the JBuilder development
environment, the proper JAR file is created for you.

WebSphere 4.0 Advanced Edition only allows you to deploy an EAR
group. For more information, see “Creating an EAR file” on page 12-6.

Deploying your EJB to an EJB container.

JBuilder has an Enterprise Deployment wizard that simplifies the
deployment process for Borland enterprise beans. If an application
server other than a Borland server is your target application server,
choosing Tools | Enterprise Deployment displays a Deploy Settings
dialog box that is specific to your server. Once you fill in those settings
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to suit your needs and choose OK to close the dialog box, the enterprise
bean is deployed as you specified.

You can also access server-specific deployment settings by
right-clicking the EJB module node, selecting Properties, clicking the
Deployment tab, and specifying your settings there. Then, to deploy
your EJB module, right-click the EJB module, select Deploy Options For
<jar name>jar, and choose Deploy or Redeploy.

Creating a deployment descriptor file

As you create your enterprise beans using JBuilder’s EJB tools, JBuilder is
creating deployment descriptors at the same time. You can then use the
Deployment Descriptor editor to add additional information and modify
attributes in the deployment descriptors.

Each deployment descriptor that conforms to the EJB 1.1 or 2.0
specifications (this excludes those used by WebSphere 3.5):

* Must be XML-based and conform to the rules of XML.
* Must be valid with respect to the DTD in the EJB 1.1 or 2.0 specification.
¢ Conforms to the semantics rules specified in the DTD.

¢ Refers to the DTD using one of the following statements:

<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems Inc.//DTD Enterprise
JavaBeans 1.1//EN" "http://java.sun.com/j2ee/dtd/ejb-jar_1_1.dtd">

<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems, Inc.//DTID Enterprise
JavaBeans 2.0//EN" "http://java.sun.com/dtd/ejb-jar_2_0.dtd">

When you use JBuilder’s E]B tools to create and edit your deployment
descriptors, you don’t have to worry about learning XML or conforming
to the semantics rules specified in Sun’s DTD. The Deployment Descriptor
editor imposes these rules on the data you enter and edit. As you fill in
information using the Deployment Descriptor editor, it lets you know
what data are required. JBuilder’s tools automatically set up the
Borland-specific extensions in an ejb-inprise.xml file for 1.1 deployment
descriptors or ejb-borland.xmnl for 2.0 deployment descriptors. For more
information about the Deployment Descriptor editor, see Chapter 13,
“Using the Deployment Descriptor editor.”
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The role of the deployment descriptor

The role of the deployment descriptor is to provide information about
each E]B that is to be bundled and deployed in a particular JAR file. It’s
intended to be used by the consumer of the EJB JAR file. As the bean
developer, it’s your responsibility to create the deployment descriptor.

The information in the deployment descriptor is used in setting enterprise
bean attributes. These attributes define how the enterprise bean operates
within a particular environment. For example, when you set the bean’s
transactional attributes, they define how the bean behaves with respect to
transactions. The deployment descriptor keeps the following information:

¢ Type information, which defines the types, or names, of the classes for
the home/local home and remote/local interfaces and the bean class.

¢ JNDI names, which set the name under which the home/local home
interface of the enterprise bean is registered.

¢ Fields to enable container-managed persistence.
¢ Transactional policies that govern the transactional behavior of a bean.
* Security attributes that govern access to an enterprise bean.

¢ Borland-specific information, such as data source information used for
connections to a database.

The types of information in the deployment descriptor

The information in the deployment descriptor can be divided into two
basic kinds:

¢ Enterprise beans’ structural information.

Structural information describes the structure of an enterprise bean and
declares an enterprise bean’s external dependencies. This information
is required. The structural information usually can’t be changed
because doing so could break the bean’s function.

¢ Application assembly information.

Application assembly information describes how the enterprise bean(s)
included in the ejb-jar.xnl file are composed into a larger application
deployment unit. This information is optional. Assembly level
information can be changed without breaking the bean’s function,
although doing so might alter the behavior of an assembled
application.
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Structural information

The bean developer must provide the following structural information for
each bean in the EJB JAR file:

All enterprise beans

Enterprise bean’s name, a mnemonic used to refer to the bean in the
deployment descriptor.

Enterprise bean’s class

Enterprise bean’s type, either session, entity, or message-driven bean
Environment entries, if the bean has configuration parameters
Resource factory references

EJB references, if an enterprise bean references another enterprise bean

Security role references, if an enterprise bean needs to access specific
roles

Resource environment references, if the bean refers to an external
resource.

Session beans

Session bean’s home and/or local home interface
Session bean’s remote and/or local interface
Session bean state management type, either stateful or stateless

Session bean transaction demarcation type for stateful beans that have
synchronization callbacks

Entity beans

Entity bean’s home and/or local home interface
Entity bean’s remote and/or local interface
Entity bean’s persistence management type
Entity bean’s primary key class

Container-managed fields for container-managed beans and
relationship information for EJB 2.0 components

Message-driven beans

Message-driven bean’s transaction management type

Message-driven bean’s destination and subscription durability
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Application assembly information

You can specify any of the following application assembly information.
During application assembly, this information is optional. This same
information is not optional for the role of the deployer.

Binding of enterprise bean references
Security roles

Method permissions

Linking of security role references
Security identity

Transaction attributes

During the process of application assembly or deployment, you can
modify the following structural information:

¢ The values of environment entries. The application assembler can
change existing properties and/or define the values of environment
properties.

¢ Description fields. The application assembler can change existing
descriptions or create new description elements.

You can’t modify any other types of structural information. You can
modify any application assembly information at deployment time,
however.

Security

The application assembler usually specifies the following information in
the deployment descriptor:

* Security roles

* Method permissions

¢ Links between security role references and security roles

* Security identity

Security roles

Using the security role elements in the deployment descriptor, the
developer can define one or more security roles. These define the required
security roles for the clients of the enterprise beans.

Method permissions

Using the method-permission elements in the deployment descriptor, the
developer can define method permissions. Method permissions are paired
relations between the security roles and the methods of the enterprise
bean’s remote/local and remote home/local home interfaces.

Linking of security role references

If security roles are defined, the developer must link them with security
role references using the role-link element in the deployment descriptor.
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Application server-specific properties

Deployment descriptors can also include properties that are specific to a
particular application server.

Creating an EAR file

If you want to include your EJB JAR files in an EAR (Enterprise Archive)
file, you can use JBuilder’s EAR wizard to help you create the EAR.

Note You must create an EAR group to deploy your enterprise beans to
WebSphere 4.0 Advanced Edition.

To access the EAR wizard, choose File | New, click the Enterprise tab, and
double-click the EAR icon. The EAR wizard appears:

(D EAR Wizard - Step 1 of 5

Enter basic archive attributes

Chooge a narme for the archive builder node and the location of the
resulting EAR file

Mame: [EJBProject |

utput EAR file
Name: |EJE|PI’EIJE[I[ |
Path:  CiuDocurnents and Seftings/jeffties/bprojectE.

For information on using the EAR wizard, click the Help button.

When you finish using the wizard, it creates an .eargrp node in the project
pane. Double-clicking this node displays an EAR DD Source tab in the
content pane that displays the EAR’s deployment descriptors.

Just as you can with an EJB module, you can modify the build properties
of an .eargrp:

1 Right-click the .eargrp node in the project pane.
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2 Choose Properties.
A Properties dialog box appears:

@ Propetrties for 'EJB2_Project.eargrp® 1‘
[Build | EJBs [ Connectors | AppClients | Web [Other |Deplayment |
EAR |Resource |

utput EAR file
MName: \EJBZ_Pro]ect |
Path:  Jocuments and Settingsiljeffries/jbprojectiuntiled14

Deployment descriptors in group

application xml ‘ Add...

Copy...

Automatic copy of descriptors on save
[_] Copy descriptors

[v| Always create EAR when building the project

Reset [ ox || Cancel H Help |

For information about using the Properties dialog box, click the Help
button.

To create an EAR file from the .eargrp node, right-click it and choose
Make. Now when you expand the .eargrp node, you'll can see new EAR
file in the project pane.

Deploying to an application server

The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

When your bean is working to your satisfaction and if you selected the
Borland Enterprise Server as your application server for your current
project, you can deploy your bean to the Borland Enterprise Server using
the Borland’s Enterprise Server Deployment wizard. If your target
application server is from another vendor other than Borland, choosing
Tools | Enterprise Deployment wizard displays a Deploy Settings dialog
box you can use to deploy to those servers.

Deploying one or more JAR files

To deploy one or more J2EE modules to the Borland Enterprise Server
5.02-5.1x,

1 Starta Management Agent if you have not already done so by choosing
Tools | Borland Enterprise Server Management Agent. (This step is
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optional as the server startup process attempts to start the Enterprise
Management Agent if isn’t already started.)

2 Choose Tools | Enterprise Deployment to display the Borland
Enterprise Server Deployment wizard.

E.'g",j'Bnrland Enterprise Server Deployment Wizard - Step 1 of 2 x|
p Module Deployment Wizard

This wizard will help you deploy one or maore J2ZEE modules to a
single partition or to a cluster of Borland Enterprise Servers

Modules:

cart_modulejar | Add...

Additional Options’
[_] Restart partitions on deploy (cold deploy)
[v] Verify deployment descriptors

[¥] Generate stubs Advanced Options ...

< | Next > H Cancel ‘

3 Click the Add button to navigate to the location of the J2EE modules
(JAR, WAR, RAR, EAR, ZIP, and DAR files) you want to deploy and
select them. Choose OK.

4 If you want to verify that the deployment descriptors and the classes
they reference are correctly formed before the modules are deployed,
check the Verify Deployment Descriptors option.

5 If you have not yet generated the stubs for your beans and want to do
so, check the Generate Stubs option.

6 The wizard has an Advanced Options button. It allows you to set
additional Stub Generator and Verifier options. If you want to modify
any of these options, click Advanced Options, and use the Advanced
Options dialog box that appears to make your changes. Choose OK
when you are done.

7 Click Next to display the next page and use it to specify your
deployment targets.

8 Click Finish to close the wizard and begin the deployment process.

The wizard attempts to deploy the J2EE module(s) and reports the
results.

For more information about using the Borland Enterprise Server
Deployment wizard, see the Borland Enterpriser Server documentation.
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Deploying to non-Borland servers

Developers for other servers, such as WebLogic, WebSphere, and iPlanet,
can also deploy their E]Bs using the Tools | Enterprise Deployment
command. When one of these servers is the selected server for the current
project, this command displays a Deploy Settings dialog box specific to
the server. For example, here is the WebLogic Deploy 6.x+ Settings dialog
box:

(D) weblogic 6.1+ Deploy Settings x|

Action: |Denlw -

Archive to deploy: |C:lDocuments and Settingsijeffriesjbproject... v ‘

User name: [system |
Password: |*"* ‘
Unit name: [rart_rmodule |
Options: [ |
VM parameters: | ‘
Server name: [rrvserer |

[_] Make project output path available on deploy
[ Make project libraries available on deploy

| OK || Cancel H Help ‘

The deployment tool for WebSphere 4.0 differs depending on the version
of the server you are using. For the Single Server, WebSphere’s
deployment tool is SEAppInstaller. For the Advanced Edition, the
deployment tool is XmlConfig. Therefore, the appearance of the Deploy
Settings dialog box will vary between these two WebSphere Server 4.0
editions.

In the iPlanet 6.x+ Deploy Settings dialog box, the List Deployments
action works only when the Local Server option is the selected Target
option even though the List Deployments action is still selectable in the
Action drop-down list.

Fill in the fields you need and choose OK. For more information, click the
Help button in the Deploy Settings dialog box.

Setting deployment options with the Properties dialog box

While you can use Tools | Enterprise Deployment to set options for
deployment on the deployable nodes in your project, you can also use the
Properties dialog box. These properties are saved for the specific node on
which they are set. If you used the Enterprise Deployment dialog box
previously, the values you entered then become the default values for all
deployable nodes in the project.
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To set deployment options using the Properties dialog box,

1 Right-click the EJB module node, a child JAR of this node, or an EAR
group to display the context menu. (You can also right-click an EAR or
WAR node, if these are considered deployable for your selected server.

2 Choose Properties to display the Properties dialog box. If you
right-clicked the EJB module node, you must now click the Deployment
tab of the Properties dialog box and then the page specific to your
application server (such as the Borland Enterprise Server 5.0.2 — 5.1.x).

3 Set your options. The options available will vary depending your target
application server. For example, for Borland Enterprise Server 5.0.2 —
5.1.x, you can set the host name, the container, and VM parameters.
WebLogic users can set a unit name, deploy options, a password, and
VM parameters. WebSphere users can set the primary node name, the
application server name, the container name, VM parameters, and an
option to generate XML. If multiple nodes are selected that have
different deploy options, default values are used. Consult your
application server’s documentation for assistance in filling in these
fields.

4 If your target application server is WebSphere 3.5 or WebSphere 4.0
Advanced Edition and you want an XML file to be generated as input
to the WebSphere XMLConfig utility, check the Generate XML check
box. If this option isn’t checked, the file won’t be created. If you make
your own modifications to the generated XML file (named
deploy_<selectednode>.xml and appearing under the EJB module node or
EAR group), uncheck this option to be sure you don’t lose your
changes. If you use the Deployment Options on the context menu
(right-click the EJB module and choose Deployment Options <jar
name> jar to see the deployment commands), the generated XML file is
deploy.xnl. It appears under the project node.

Hot deploying to an application server

During your development cycle, you are likely to want to quickly deploy,
redeploy, and undeploy your enterprise beans to an already running
container. Right-click the EJB module node (or EAR or WAR node if it is
considered deployable for your server) or its child nodes in the project
pane and choose Deploy Options For <jar name> jar to see a list of
deployment commands:

¢ Deploy—Deploys a JAR to the currently running container of the
project application server. If the Build Target option is Make for the
current runtime configuration (Choose Run | Configurations, select the
current runtime configuration and click Edit then click Server and
select Deployment in the tree of services to see the Build Target), this
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option will “make” the JAR’s contents before deploying it to the
container.

* Redeploy—Deploys a JAR again to the currently running container. If
the Build Target option is Make for the current runtime configuration
(Choose Run | Configurations, select the current runtime configuration
and click Edit then click Server and select Deployment in the tree of
services to see the Build Target), this option will “make” the JAR’s
contents before redeploying it to the container.

¢ Undeploy—Undeploys an already deployed JAR in the running
container.

¢ List Deployments—Lists all JARs deployed in the running container.

¢ Stop Container—Stops the container. This option appears for
WebSphere 3.5 and WebSphere 4.0 Advanced Edition only. When a
deployed EJB changes, the container must be stopped and then
restarted for the changes to register.

e Start Container—Starts the container. This option appears for
WebSphere 3.5 and WebSphere 4.0 Advanced Edition only.

For WebSphere 4.0 Advanced Edition, you must right-click an EAR group
or WAR node in the project pane instead of the EJB module to see the
Deploy Options For <jar name>.jar menu option. The WebSphere Server
4.0 does not consider EJB JARs deployable.

Hot deployment is not available for the WebSphere 3.5 and WebSphere 4.0
Advanced Edition. Instead you must stop and start the container using the
Deploy Options menu after you redeploy to see changes you made to your
enterprise beans.
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Chapter

Using the Deployment
Descriptor editor

The JBuilder WebLogic ~ JBuilder includes a Deployment Descriptor editor you can use to change
Edition provides support  deployment information (such as transaction policies and security roles in
for WebLogic Servers — an EJB deployment descriptor file). You can also alter the method of
only.  persisting an enterprise bean. For general information about deployment
descriptors, see Chapter 12, “Deploying enterprise beans.”

You can also view and edit some of the properties specific to other
application servers. For information, see “Server-specific Properties
panel” on page 13-26. There are also several WebLogic-specific panels in
the Deployment Descriptor editor.

If your target application server is the Sybase Enterprise Application
Server 4.1, you view and edit Sybase-specific properties using the
EAServer DD Editor panel instead of a server-specific Properties panel.
All Sybase-specific properties are available and edited at the node level
and not at the bean level.
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Displaying the Deployment Descriptor editor

To display the Deployment Descriptor editor, double-click the EJB

module in the project pane and click the EJB DD Editor tab at the bottom
of the content pane.

@ JBuilder 8 - C:/Documents and Settings/ljeffries/ jbproject /NewBeanProject/|

=10 %]
File Edit Search \iew Project Run Team Wizards Tools Window Help

D& -l ~B@E LM LT A R AR S
- =@

9 2 (2 NewBea.. - | 3i<g MyBeanModule |

p - B

IEH MewBeanProject jpe i . EJB Jar 'Untitled"
@ @il <Project Sources :

@ i newheanproject 2| Ejb Jar Display Name:

@ @ MyBeanhodule
& & Customer
© & Project

;| Eib Jar File Name:

@ & Employes
%JDBC1 Datasources
Security Roles
@ indi-definitions.xml

‘| Description:

i| Ejb Client Jar:
4 |

:| Authorization domain:

Icons

: Small icon (16X16):
| SN |
: Large icon (32X32):

|

- TEJB Designer | EJB DD Editor | EJBDD Source || History | Properties |

Viewing the deployment descriptor of an enterprise bean

To view information about an enterprise bean in the Deployment
Descriptor editor,

1 Open the E]B module node (by clicking the icon to the far left of the EJB
module node).

2 Double-click the bean in the project pane.
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The Deployment Descriptor editor appears with the General panel
selected.

(D) JBuilder & - Customer o ] 3}
File Edit Search \iew Project Run Team Wizards Tools Window Help

D& -DEOE - ~BE L M LT A R RS S
- =@

s i3 NewBea.. - [ X &' C [ mym |

'V'Ei MNewBeanProject jpx :

@ @il <Project Sources :

o il newheanproject ‘| Bean class:

@ @ MyBeanhiodule ;
& & [Customer

Entity Bean 'Customer’

o [newbeanproject CustormerSean J

& & Froject i/ Home interface: | Entity
@ & Employes | | Persistence type:
JOBC 1 Datasaurces ‘| Remote interface: Container - |
Security Roles
indi-definitians mi i I cue version:
i| Local home interface: 2% -

o [newbeanproject CustormerHome J

: Primary key class:
| Local interface:

E Java.lang. Integer

o [newbeanpraject Custormer J

: [_] Reentrant

Home JNDI name:

‘| Local home JNDI name:

[ lcons
Small icon (16X16):

‘| [custarer

| Description: é

E = Large icon (32X32):
General [: Enwironment I EJB References |
Resource References - Security Role References | Properties |

- |_Security ldentity | EJB Local References | Resource Env Refs |

The Deployment Descriptor editor has many other tabs. You can click any
of these tabs at the bottom of the Deployment Descriptor editor to view
other panels. Use the editor to make any changes you want to the
deployment information for the bean.

You can view additional information about a deployment descriptor by
opening a bean node in the project pane. By double-clicking these nodes,
you can see additional panels. For example, double-clicking the Container
Transactions node for a bean displays a Container Transactions panel in
the Deployment Descriptor editor. The JDBC DataSources and Security
Roles nodes can also be opened, if they contain data. The subnodes that
appear can be used to display more information.

To view the source code of each descriptor, double-click the EJB module
node in the project pane, then click the EJB DD Source tab at the bottom of
the Deployment Descriptor editor. For each deployment descriptor in the
EJB module, a tab appears with the name of the file on the tab. Select the
tab of the file you want to view. While viewing the source code of a
deployment descriptor, you can click on elements in the structure pane to
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move a highlight bar to the corresponding element in the source code. You
can edit the source code directly.

@ JBuilder 8 - C:/Documents and Settings/ljeffries/ jbproject /NewBeanProject o ] 3}
File Edit Search \iew Project Run Team Wizards Tools Window Help
DEE-BAEHIE - ~R@B L #H S H (- b e
@@
Gl = - NewBea.. - | :%l<g MyBeanModule |
izl MNewBeanProject jpx <#xml version="1.0" encoding="UTF-&"z>
@-ﬁ =Project Source= : <IDOCTYPE ejb-jar PUBLIC "-//5un Microsystems, Inc.//DTD Enterprize T
o i newheanproject <ejb-jar> ]
@ @ MyBeanhodule <enterprise-heans>
© & Custarmner : <entity>
(oo 5‘ Project <display-name>Custoner< fdisplay-names:
& & Employes E <ejh-name>Cus toner< fejb-name:
JOBC 1 Datasources B <local -homexnenbeanproject. CustonerHome< flocal -home:
Security Roles <local>newheanproject. Custoner flocals>
indi-definitions.sml <ejb-class>nevbeanproject.CustonerBean</ejb-class>
<persistence-type:Container</persistence-type>
<prim-key-class>java. lany. Integer< /prim-key-class>
e <reentrant>False</reentrant>
@ % ontity <CMp-rersion:2.x<fomp-rersion:
@ % gisplayv-narme <abstract -schema-name>-Custouer<{abstract -schema-name:
© % gjb-name <cmp-field>
@ % |ocal-home «field-name>custlo< f field-name>
o % |pcal <fomp-field- L
© % pjb-class <cmp-field> =
@ % persistence-yp : [« [ |
@ % prir-key-class #| [eib-jar.xmi | | nsert [ 111 - CUA -[q -
g N reentrant ||_eibjar.xmi [ eib-borlandzmi | ejb-modsler schema.xmi | ejb-madeler-layout.zmi |
chp-version g
el 777 |v| | [ EJBDesigner || EJEDD Editor | EJBDD Source [/ History | Properties

Viewing an EJB module-level WebLogic 6.x or 7.x
Properties page

If your selected application server for your current project is WebLogic
Server 6.0 or later, the Deployment Descriptor editor displays an
additional page when the EJB module is the current node: the WebLogic
6.x or 7.x Properties page.

X4l esite || % ¥ ESite |

EJB Jar ‘Untitled*

Mame Walue
create-default-dhms-tables =
database-tyne
security-permission-spec
validate-tb-scherma-with

EJB Designer I: EJB DD Editor I; EJJB DD Source
History L Properties LWehLﬂgi[: 7.x Properties
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Use this page to set properties that are unique to the WebLogic server
version configured for your project. Set the create-default-dbms-tables,
database-type, and validate-db-schema-with properties by selecting your
choice from the drop-down lists provided. For the
security-permission-spec, type in the value and press Enter.

For more information about these properties, see your WebLogic
documentation.

Changing bean information

Caution

Caution

To change bean information in a deployment descriptor,

1 Open or expand the EJB module node in the project pane to see the
beans contained in it.

2 Double-click the bean you are interested in.

The Deployment Descriptor editor appears with the General panel
selected.

3 Use the tabs at the bottom to display the panel you want to use to
modify the existing information about the new bean.

4 Enter your changes.

If you're comfortable working in XML and with deployment descriptor
source code, you can select the EJB DD Source tab and make your changes
directly in the source code.

Although it’s possible for you to edit properties directly in the
deployment descriptor source code itself using the DD Source panel, you
should always use the server-specific Properties panel instead to set
properties that are unique to servers other than Borland’s. If you don't,
these changes will be overwritten when you change other property values
using the Deployment Descriptor editor.

All vendor-specific information is stored in ejb-borland.xnl (for all
servers). If you edit the deployment descriptor source directly, always
make your changes to this file to be sure your changes remain.

Enterprise bean information

This section describes the type of information you can create and store for
enterprise beans in the deployment descriptor.
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General panel

Use the General panel to enter or change general information about the
enterprise bean.

This is the General panel for a session bean:

X & MySession ‘
& Session Bean 'MySession’

Bean name:

[Mvzession |

Bean class:

[peanprojectMySessionBean |

Home interface:

|heanprmect MySessionHome | [ Session

Remote interface: Session type:
|beanproject MySessian | ,WM
Local home interface: Transaction type:

[ || [container ~

Local interface: Timeout (secs):

| || —

Home JNDI name:

|Mv5999\0n | lcons
Local home JNDI name: Small icon (16%16):
Description: Large icon {32X32):

| g I—

General

This is the General panel for an entity bean:

(x5 oty | 5 5 Wpeanosie |
Q Entity Bean 'Country’

Bean name:

[zountry |

Bean class:

[beanproject CountryBean |

[ Entity
Home interface:
| ‘ Persistence type:
Remote interface: Container hd
[ | CMP version:
Local home interface: | 2% &
|beanpr0ject CountryHorme J Primary key class:
Local interface: java.lang.String
|heanprnjEEtCDumry ‘ [C] Reentrant
Home .JNDI haime:
[ | [ icons
Local home JHDI name: Srmall icon {16X16):
[country J
Description: Large icon (32X32):
- ,—%
-

General
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This is the General panel for a message-driven bean:

LS @ MyBeanModule | x @ MyWMDB |

E Message-Driven Bean 'MyMDB'

Bean name:

[mryMDE |

Bean class:

lbeanprojectymDBBean |

Description:

cCOoNns
Small icon (16X16):

Large icon (32X32):

General L Message-Driven Bean L Environment L E.JB Local References |

E

JB References | Resource References | Resource Env Refs | Properties [ Security Identity |

The General panel includes this information:

Bean Name: A logical name assigned to the enterprise bean by the bean
provider. Each enterprise bean has a logical name. There is no
structured relationship between the bean’s logical name and the JNDI
name assigned to the bean. The bean deployer may change the bean’s
logical name.

Bean Class: The fully-qualified name of the Java class that implements
the bean’s business methods. This information must be specified.

Home Interface: The fully-qualified name of the enterprise bean’s
remote home interface. This information must be specified unless a
local home interface is specified. It's possible for a bean to have both a
home (remote home) and a local home interface.

Remote Interface: The fully-qualified name of the enterprise bean’s
remote interface. This information must be specified unless a local
interface is specified. It's possible for a bean to have both a remote
interface and a local interface.

Local Home Interface: The fully-qualified name of the enterprise
bean’s local home interface. This information must be specified unless a
home interface is specified. It's possible for a bean to have a local home
interface and a remote home interface. This field is available for EJB 2.0
components only.
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Local Interface: The fully-qualified name of the enterprise bean’s local
home interface. This information must be specified unless a remote
interface is specified. It's possible for a bean to have a local interface
and a remote interface. This field is available for EJB 2.0 components
only.

Home JNDI Name: The JNDI name of the enterprise bean’s remote
home interface.

Local JNDI Name: The local JNDI name of the enterprise bean’s local
home interface. This field is available for EJB 2.0 components only.

Description: A summary of the bean’s purpose and function. This
information is optional.

Small icon: The name of a 16 X 16 pixel icon file used to represent the
bean.

Large icon: The name of a 32 X 32 pixel icon file used to represent the
bean.

For Session beans, the General panel also includes the following:

Session Type: Specifies whether the enterprise bean is Stateless or
Stateful.

Transaction Type: Specifies whether Transaction Policies are set by the
bean or the container.

For Entity beans, the General panel also includes the following:

Persistence Type: Specifies whether the bean’s persistence is managed
by the bean itself or the container.

CMP Version: Specifies whether the container-managed persistence
used is version 1.1 or 2.0. This field is available just for EJB 2.0 entity
beans. Also, for entity beans created with the EJB Designer, the CMP
Version must be 2.0.

Primary Key Class: The fully-qualified name of the Entity bean’s
primary key class. The primary key class must be specified.

Reentrant: Indicates the bean is reentrant. Borland recommends you
avoid making a bean reentrant.
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Message Driven Bean panel

The Message Driven Bean panel is available only for message-driven
beans.

=] DB B MyBeanMoque|
% Message-Driven Bean 'MyMDB'

Transaction type:

ool

Bean v Initial pool size:
Acknowledge mode: |D |
Auto-acknowledge - Mazimum pool size:
Message selector: [o |
| Wait timeout:
estination |U |

Cohnection factory name:

Destination name:

Destination type:

Mot Specified -

General | Message Driven Bean L Emvironment L EJB Local References L E.JB References
Resource References | Resource Env Refs | Properties | Security Identity |

The following fields are available on the Message Driven Bean panel:

¢ Transaction Type: Specifies the bean’s transaction management type.

Choose Bean if the bean manages its own transactions; choose
Container if the container manages the transaction handling.

¢ Acknowledge Mode: This field appears only if the Transaction Type
value is Bean. The Auto-acknowledge option means that all messages

the bean receives are acknowledged and a check is performed to
prevent acting on duplicate messages. The Dups-ok-acknowledge
means that all messages are acknowledged, including duplicate
messages if they should occur.

* Message Selector: The message selector that determines which

messages the message-driven bean should receive. Here is an example:

JMSType = 'chair' AND color = 'black' AND fabric = 'leather'

See the JMS specification on Sun Microsystems’ web site at
http://java.sun.com/products/jms/docs.html for more information.

Using the Deployment Descriptor editor
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Connection Factory Name: The JNDI name of the connection factory
that is used to establish a connection to the message broker.

Destination Name: The JNDI name of the queue or topic to which the
message-driven bean listens. This is the JMS destination from which the
message-driven bean instance consumes messages.

Destination Type: Indicates whether a message-driven bean is
intended for a Queue or a Topic. You can also select Not Specified. If
you select Topic, the Subscription Durability field appears.

Subscription Durability: Indicates whether the bean’s subscription to a
topic is durable or nondurable. This field is available only if you
selected Topic as the value of the Message Driven Destination field.

Initial Pool Size: The initial number of message-driven bean instances
the container should create immediately after deployment.

Maximum Pool Size: The maximum number of message-driven bean
instances that can be created and kept in the message-driven bean
instance pool.

Wait Timeout: The amount of time in seconds a message can be queued
while waiting for an message-driven bean instance to handle it. For
example, you might limit your pool of message-driven bean instances
to five for performance reasons. If the queue then becomes overloaded,
you might want to set a limit on how long the message waits for
service, especially in the context of a transaction in which you want to
prevent a transaction from seeming to hang.

Environment panel

The Environment panel lists all the enterprise bean’s environment entries.
Environment entries allow you to customize the bean’s business logic

when the bean is assembled or deployed. The environment allows you to
customize the bean without accessing or changing the bean’s source code.

Each enterprise bean defines its own set of environment entries. All
instances of an enterprise bean share the same environment entries.
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Enterprise bean instances aren’t allowed to modify the bean’s

environment at runtime.

[ (%[ Empl e B |
@Ej Entity Bean 'Employee’

Description:

Froperty [ Walue

Tyne [T

maxSalany 93600

Jjavalang.String
liavalang.String
liavalang.Character
liavalang.Integer
liavalang.Double
liavalang.Byte
liavalang.Short
liavalang.Long
liava.lang.Float

14
»

ST

by

[ add |[ Remove || Removean|

General | Emvironment | EJBReferences | Resource References |  SecurityRole References |

Properties | Security Identity | EJB Local References | Resource Env Refs |

To add an environment entry,

1 Click Add to create a new entry.

A new, blank row appears.

2 Enter a property in the Property column and a property value in the

Value column.

3 Choose a property type from the Type drop-down list.

4 If you want to do so, enter a description of the added environment

property in the Description field.

5 Continue to add environment entries as you desire.

To remove an environment entry,

1 Select the row.

2 Click the Remove button.

Using the Deployment Descriptor editor
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These are some things to keep in mind about the environment entries:

¢ The bean provider must declare all the environment entries accessed
from the enterprise bean’s code.

¢ If the bean provider includes a value for the environment entry, the
value can be later changed during the assembly or deployment.

¢ The assembler can modify the values of the environment entries set by
the bean provider.

¢ The deployer must ensure that the values of all environment entries are
set to meaningful values.

EJB References panel

The EJB References panel lists all the enterprise bean references to the
homes of other enterprise beans the bean requires. Use this panel for
beans that reference remote beans only. For EJB 2.0 beans that reference
local beans, use the EJB Local References panel.

[ x| Empl [ & wE |
ﬂ Entity Bean '‘Employee’
& ty ploy!
Wi rreference to an entity bean that encapsulates employee-project data
Mame | IsLink | Link [ Type | Home [ Remate | JMDIname |
Project M [Project ~ || Entity | |~
=]
Add Remove
General | Emironment | E.JB References LRES[ILI[[:ERE[E[EH[:ES LSE[:I.I[“yRI]lE References |
Properties | Security Ientity | EJB Local References | Resource Emv Refs |

Each EJB reference describes the interface requirements that the
referencing enterprise bean has for the referenced bean. You can define
references between beans within the same JAR file or from an external
enterprise bean (one that is outside the JAR file), such as a session bean to
an entity bean.
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To add an EJB reference,
1 Click Add.

2 In the dialog box that appears, enter a name for the EJB reference and
choose OK.

A new row is added to the panel.

3 Fill in the fields in the row with the following information:

Description: A brief description of the bean that is referenced. This
information is optional. After you enter the Description, click the
row or the description you entered will be lost.

Name: The name of the referenced bean.

IsLink: When IsLink is checked, the reference is to a bean within the
JAR, so the JNDI Name value isn’t relevant. If IsLink isn’t checked,
the JNDI name is used to find the bean. When you check this option,
you then select the bean that is referenced from the Link drop-down
list.

Link: Links the E]JB reference to the target enterprise bean. The Link
value is the name of the target bean. This information is optional.

Type: The expected type of the referenced bean.

Home: The expected Java type of the referenced bean’s home
interface. For an EJB 2.0 component, this field refers to the remote
home interface.

Remote: The expected Java type of the referenced bean’s remote
interface.

JNDI Name: The JNDI name of the referenced bean.

These are important points to remember about E]B references:

¢ The target enterprise bean must be type-compatible with the declared
EJB reference.

e All declared E]B references must be bound to the homes of enterprise
beans that exist in the operating environment.

¢ IfaLink value is specified, the enterprise bean reference must be bound
to the home of the target enterprise bean.
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Resource references panel

The resource references panel lists all the enterprise bean’s resource
factory references. This enables the application assembler and /or the bean
deployer to locate all references used by the enterprise bean.

(;;g[ I r::- IMyB: |

@@ Entity Bean 'Employee’

Description:

MHame [ Tyne [ Authentication | Sharing Scope |
jdbc/DataSource | javax.sqlD ce ~ || [Container ~ || Shareable =
Add Remove
Depl nt Settings for jobc/D ce

JHDI name:

tGeneral [ Emdronment || EJB References | Resource References [ Security Role References

Properties | Security ldentity | EJB Local References [ Resource Env Refs |

To add a resource reference, click the Add button and fill in the following
fields:

* Description: A description of the resource reference. This information
is optional. After you enter the Description, click the row or the
description you entered will be lost.

¢ Name: The name of the environment entry used in the enterprise
bean’s code.

* Type: The Java type of the resource factory expected by the enterprise
bean’s code. (This is the Java type of the resource factory, not the Java
type of the resource.)

¢ Authentication: An Application authentication indicates that the
enterprise bean performs the resource sign-on programmatically. A
Container authentication indicates that the container signs on to the
resource based on the principal mapping information supplied by the
deployer.

* Sharing Scope: Determines whether the resource can be shared. Your
options are Shareable and Unshareable. This field is available for EJB
2.0 components only.

¢ JNDI Name: JNDI name for the resource reference.
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Security Role References panel

The Security Role References panel lists all the enterprise bean’s
references to security roles. The panel links security role references used
by the bean developer to specific security roles defined by the application
assembler or deployer.

["x[&T Employee |52 BT MyBi |
@Ej Entity Bean ‘Employee’

Description:

Rale Link
human resources clerk user v (|~

]

human resources manager manager
systam administrator adminstrator -
Imanager

[adminstrator

user [%

-

Add Remove

General LEnuimnmErlI LEJB References L Resource References L Security Role References |
Properties | Security Ientity | EJB Local References | Resource Emv Refs |

Before you can add a security role reference, one or more security roles
must be already defined or the Add button on this panel is disabled. For
information about creating and assigning security roles for application
deployment, see “Adding security roles and method permissions” on
page 13-40.

To add a role, click the Add button and fill in the three fields:

* Description: This is an optional field that describes the security role.
After you enter the Description, click the row or the description you
entered will be lost.

* Role: This is the name of the security role specified by the bean
developer.

* Link: This is the name of the security role used when the application is
deployed. Usually, this role is defined by the application assembler or
deployer to work in a specific operating environment.
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Properties panel

When you double-click an enterprise bean in the project pane and click the
Properties tab in the Deployment Descriptor editor, the following
Properties pane appears:

(x| & Employee |{FI 25 MyBeanModule |

@@ Entity Bean '‘Employee’

Name | Type Value

Add

General | Environment | EJB References | Resource References | Security Role References |
Properties | Security ldentity | EJB Local References | Resource Env Refs |

Use this panel only if your target application server is a Borland server.
To add a property to an enterprise bean selected in the project pane,

1 Click the Add button to add a row to the panel.

2 From the Name drop-down list, select the property you want to add.

(x| & Employee |{F2 25 MyBeanModule |

@@ Entity Bean 'Employee’

MName | Type Walue
ejh.maxBeansInTransactions \v [ Integer 1}
ejh.maxBeansinTransactions
ejh.maxBeansinCache
ejb.cmp.optimisticConcurrencyBehavior
ejb.cmp.manager
ejb.findByPrimaryKeyBehavior
ejh.maxBeansinPool

ejb.cmp jdbcAccesserFactory
ejh.transactionCommitMode -

Add Remove

General | Emdronment | EJE References | Resource References | Security Role References |
Properties | Security ldentity | EJB Local References | Resource Env Refs |
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3 Specify a value in the Value field.

You specify some values by selecting a value from a drop-down list,
others require you to enter an appropriate value such as a string or
integer value, and one presents a check box for Boolean values;
checking the check box indicates the value is true.

Here is a description of the Borland properties you can choose from
and a discussion of the values they can have:

¢ ejb.cmp.checkExistenceBeforeCreate

Suppresses the existence check that occurs before creating a new
entity bean. The EJB specification requires that the container first
check for the existence of an entity bean (that is, check for the
existence of a row in the table) and throw a
javax.ejb.DuplicateKeyException if such an entity is found. For
performance reasons, you might want to eliminate this extra access
to the database and rely on the fact that the database will prevent
duplicate values from being inserted.

¢ ejb.cmp.findByPrimaryKeyLoadState

Indicates whether to load the non primary key values when
executing the findByPrimaryKey () method (the default) or to simply
verify that the entity’s record exists in the database. This flag is
equivalent to the <load-state>attribute on other finders.

¢ ejb.cmp.getPrimaryKeyBeforeInsertSql

Specifies the SQL the CMP engine executes to generate a primary
key when the next INSERT occurs. The CMP engine updates the
entity bean with this primary key value. This property is usually
used in conjunction with Oracle Sequences. For more information
about primary key generation, see the
/BorlandEnterpriseServer/examples/ejb/pkgen example.

¢ ejb.cmp.getPrimaryKeyAfterInsertSql

Specifies the SQL the CMP engine executes to generate a primary
key after the next INSERT. The CMP engine updates the entity bean
with this primary key value. When specifying this property, you
must also specify the ejb.cmp. ignoreColumnsOnInsert property. For
more information about primary key generation, see the
/BorlandEnterpriseServer/examples/ejb/pkgen example.

¢ ejb.cmp.ignoreColumnsOnlInsert

Specifies the name of the column the CMP must not set during the
INSERT. This property is used in conjunction with the
ejb.cmp.getPrimaryKeyAfterInsertSql property. For more information
about primary key generation, see the
/BorlandEnterpriseServer/examples/ejb/pkgen example.
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ejb.cmp.jdbcAccesserFactory

Specifies a factory for a user-implemented instance of the

com. inprise.ejb.cmp.JdbcAccesser interface. This interface gives you a
way to write specific code to get a value from a java.sqlResultSet or
to set a value to a java.sql.PreparedStatement. The default value is
none.

ejb.cmp.manager

Specifies the name of a class implementing the interface
com. inprise.ejb.cmp.Manager. An instance of this class is used to
perform container-managed persistence (CMP).

ejb.cmp.primaryKeyGenerator

Specifies a class, written by the user, that implements the

com. inprise.ejb.cmp. PrimaryKeyGenerator interface and generates
primary keys. For more information about primary key generation,
see the /BorlandEnterpriseServer/examples/ejb/pkgen example.

ejb.maxBeansInPool

Specifies the maximum number of beans in the ready pool. If the
ready pool exceeds this limit, entities will be removed from the
container by calling unsetEntityContext (). The default setting is 1000.

ejb.maxBeansInCache

Specifies the maximum number of beans in the Option A cache (see
ejb.transactionCommitMode which follows). If the cache exceeds
this limit, entities will be moved to the ready pool by calling
ejbPassivate (). The default setting is 1000.

ejb.maxBeansInTransaction

Limits the total number of entity beans that may be held by the
container in transactions. This property is useful when running very
large transactions (batch transactions) that involve a great number of
entities. Usually entities are kept in the transaction until the
transaction completes. For batch transactions, however, hanging on
to all the entities associated with the transaction might possibly
exhaust the virtual machine’s memory.

ejb.transactionCommitMode

Indicates the disposition of an entity bean with respect to a
transaction. The values are:

¢ A or Exclusive—This entity has exclusive access to the particular
table in the database. Thus, the state of the bean at the end of the
last committed transaction can be assumed to be the state of the
bean at the beginning of the next transaction. The beans are
cached across transactions.
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* B or Shared—This entity shares access to the particular table in
the database. However, for performance reasons, a particular
bean remains associated with a particular primary key between
transactions to avoid extraneous calls to ejbActivate() and
ejbPassivate() between transactions. The bean stays in the active
pool. This setting is the default.

¢ C or None—This entity shares access to the particular table in the
database. A particular bean does not remain associated with a
particular primary key between transactions, but goes back to the
ready pool after every transaction. This is generally not a useful
setting.

¢ ejb.cmp.optimisticConcurrencyBehavior
You can specify one of the following;:
e UpdateAllFields
¢ UpdateModifiedFields
e VerifyModifiedFields
e VerifyAllFields

UpdateAllFields—Issues an update on all fields, regardless of
whether they were modified. Given a CMP bean with three fields:
“key”, “valuel” and “value2”, stored in a table called “MyTable”,
the following update will be issued at the end of every transaction,

regardless of whether the bean was modified:

UPDATE MyTable SET (valuel = <valuel>, value2 = <value2>)
WHERE key = <key>

UpdateModifiedFields—This is the default setting. Issues an update
only on the fields that were modified, or suppresses the update
altogether if the bean was not modified. With the above bean, if only
“valuel” was modified, the following update is issued:

UPDATE MyTable SET (valuel = <valuel>)
WHERE key = <key>

This can give a significant performance boost for following reasons:

1 Often your data access is read-only. In such cases, not sending an
update to the database is desirable. Borland has seen great
performance boosts from this single optimization.

2 Many databases write logs depending on which columns were
modified. For example, SQL Server will log the update if a TEXT
or IMAGE field is updated, regardless of whether the column’s
value actually changed. Note that the database often does not (or
cannot) distinguish between updating a column to hold the same
value it used to hold (which is what occurs with
“UpdateAllFields”), and actually modifying the column’s value.
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Suppressing the update for the case where the value did not
actually change can have a very significant performance impact
when using such DBMSs.

3 There is less JDBC-based network traffic going to the database
and less work going on in the JDBC driver. The network issue is,
generally, not significant, but the JDBC driver issue is significant.
Our performance measurements indicate that as much as 70% of
the CPU’s time is spent in the JDBC driver in large-scale E]B
applications. Often, this is due to the fact that many commercial
JDBC drivers have not been sufficiently performance tuned. Even
for well-tuned drivers, the less work they have to do, the better.

VerifyModifiedFields—In this mode, the CMP engine issues a tuned
update while verifying that the fields it is updating are consistent
with the values that were previously read in. So, for the previous
example, where only “valuel” was modified, the following update is
issued:

UPDATE MyTable SET (valuel = <valuel>)
WHERE key = <key> AND valuel = <old-valuel>

VerifyAllFields—This mode is similar to VerifyModifiedFields,
except that all fields are verified. So the update would be:

UPDATE MyTable SET (valuel = <valuel>)
WHERE key = <key> AND valuel = <old-valuel> AND value? =
<old-value2>

These two verify settings can be used to replicate the
SERIALIZABLE isolation level in the Container. Often your
application requires serializable isolation semantics. However,
asking the database to implement this for you can have a significant
performance impact. Our tests show using SERIALIZABLE with
Oracle instead of a less restricted isolation level, can slow down an
application over 50%. The main reason for this slowdown is that
Oracle provides optimistic concurrency using a row-level locking
model. With the above two settings, you are basically asking the
CMP engine to implement optimistic concurrency using field-level
locking. And with any concurrent system, the smaller the
granularity of the locking, the better the concurrency.

Security Identity panel

The Security Identify panel allows you to specify whether you want a
security identify to be used when the methods of the bean are executed.
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A Security Identity panel is available for an EJB 2.0 component only.

x| Employee |38 50 B E]
Q Entity Bean 'Employee’
[_] Specify security identity

Description:

Use caller identity

General LEnuimnmErlI LEJB References L Resource References L Security Role References |
Properties | Security Ientity | EJB Local References | Resource Emv Refs |

To specify that a security identify be used when methods of the bean are
executed, check the Specify Security Identify check box and follow these
steps:

1 If you choose to do so, enter a description of the security identity in the
Description field.

2 Specify whether the caller’s security identity should be used or whether
a specific run-as security identity should be used with the drop-down
list below the Description field. If you select the Run As option, the
panel changes so that it look like this:

g Entity Bean 'Employee’
[v Specify security identity

Description:

Run as -

[ Run as

Description:

Role:

A5l #+ =

General | Emdronment | EJB References | Resource References | Security Role References
Properties | Security Identity | EJB Local References | Resource Env Refs |
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3 Fill in the Description field if you choose; it’s not required.

4 From the Role drop-down list, select a role. The list displays all security
roles that are defined for the current EJB module. For more information
about creating security roles, see “Adding security roles and method
permissions” on page 13-40.

EJB Local References panel

Each EJB local reference describes the interface requirements that the
referencing enterprise bean has for the local referenced bean. Use the EJB
Local References panel to define EJB local references only. To specify a
reference to a remote bean, use the EJB References panel instead.

An EJB Local References panel is available for an EJB 2.0 component only.
[ %[ Empl [ wE |

@E‘E Entity Bean 'Employee’

Description:

Mame [ IsLink | Link | | LocalHome [ Local | JNDIname |

Project ¥ [Ma.. v [Ent w |beansproject.. beanspr. =

-

Add Remove

General LEnvirunmElrl LEJB References L Resource References L Security Role References ‘
Properties | Security Identity | EJE Local References | Resource Env Refs |

To add a local EJB reference,
1 Click Add.

2 In the dialog box that appears, enter a name for the EJB local reference
and choose OK.

A new row is added to the panel.
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3 Fill in the fields in the row with the following information:

Description: A brief description of the bean that is referenced. This
information is optional. After you enter the Description, click the
row or the description you entered will be lost.

Name: The name of the referenced bean.

IsLink: When IsLink is checked, the reference is to a bean within the
JAR, so the JNDI Name value isn’t relevant. If IsLink isn’t checked,
the JNDI name is used to find the bean. When you check this option,
you then select the bean that is referenced from the Link drop-down
list.

Link: Links the EJB reference to the target enterprise bean. The Link
value is the name of the target bean. This information is optional.

Type: The expected type of the referenced bean.

Local Home: The expected Java type of the referenced bean’s local
home interface.

Local: The expected Java type of the referenced bean’s local
interface.

JNDI Name: The JNDI name of the referenced bean.

These are important points to remember about EJB local references:

* The target enterprise bean must be type-compatible with the declared
EJB local reference.

¢ All declared EJB references must be bound to the local homes of
enterprise beans that exist in the operating environment.

¢ If a Link value is specified, the enterprise bean reference must be bound
to the local home of the target enterprise bean.
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Resource Env Refs panel

The Resource Env Refs panel let’s you specify a reference to an external
resource. It is available only for EJB 2.0 components. This is how the
Resource Env Refs panel appears:

["x[ &' Employee |52 5 MyBeanModule |

@@ Entity Bean 'Employee’

Description:

Resource Environment Ref Mame Type | Jndi Name |

Add

General | Emdronment | EJB References | Resource References | Security Role References
Properties | Security ldentity | EJB Local References | Resource Env Refs |

To add a new resource environment reference,
1 Click the Add button.

2 In the new row that was added, click in the Resource Environment Ref
Name column.

3 Add a description of the reference in the Description field if you
choose; it’s not required.

4 Type in the name of your resource environment reference in the
Resource Environment Ref Name column. The name you specify must
be the unique within your enterprise bean.

5 Specify the resource environment reference type. It must be the
fully-qualified name of a Java class or interface.

6 Specify the resource environment reference JNDI name.
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WebLogic 6.x or 7.x General panel

If a WebLogic 6.x or 7.x server is your targeted application server, a
WebLogic 6.x or 7.x General panel appears:

x 3 Inventory ‘
ﬁ Entity Bean ‘Ihventory'
= ty ry

Pool Data source name:
[Esitesource

Initial beans in free pool:
‘ | IIOP Security
Maximum beans in free pool: Integrity:

\ | Default value v

Confidentiality:
Entity clustering

Default value +
Home is clusterable:
Client certificate authentication:
Default value ~
Default value ~

Home load algorithm:

Client authentication:
Default value v
Default value +

Home call router class name:

‘ Identity assertion:
Default value ~
Automatic key generation
Transaction timeout in seconds:
Generator type: ‘
| Defautt value -

Enable call by reference:

‘Generatnr name; Default value ~

Enable cynamic queries:
Key cache size:

‘ | Default value v

General L Emvironment L E.JB References L Resource References L Security Role References |
Properties L Security Identity L E.JB Local References L Resource Env Refs
‘WebLogic 7.% Properties LWEhLugi[: 7.x General LWEhLugi[: 7.x Cache ‘

Which fields appear on this panel depend on the type of bean and which
WebLogic Server is the target. For example, the fields shown above
appear for an entity bean when WebLogic 7.x is the target application
server.

For information about meaning of these fields, see your WebLogic
documentation.
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The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

Important

Server-specific Properties panel

If your target application server is some other than a Borland or Sybase
server, a server-specific Properties panel is available for a selected bean.
For example, here you see a tab at the bottom of the content pane for
WebLogic 6.x+ Properties:

X 3 Imventory |
g Entity Bean 'Inventony'

MHame Walue
check-exists-on-method =
clients-on-sarne-gerver

delay-database-insert-until
delay-updates-until-end-of-b
finders-load-bean
invalidation-target
run-as-identity-principal

-

General L Emiironment L E.JB References L Resource References L Security Role References |
Properties L Security Identity L E.JB Local References L Resource Env Refs
WebLogic 7.x Properties LWEhLugi[: 7.x General LWEhLugi[: 7.x Cache ‘

Use this panel if you want to view and edit some of the vendor-specific
elements that are unique to your target application server. The panel
displays a table of properties specific to the server. In the right column,
enter values for properties you want to modify. The property values are
stored in the server-specific deployment descriptors.

Although it’s possible for you to edit properties directly in the
deployment descriptor source code itself using the DD Source panel, you
should always use the server-specific Properties panel to set the
server-specific property values. If you don't, it’s quite possible these
values will be overwritten when you change other property values using
the Deployment Descriptor editor.

If your target application server is Sybase Enterprise Application Server
4.1, use the EAServer DD Editor panel instead to work with Sybase
properties.
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EAServer DD Editor panel

The EAServer DD Editor panel appears if your selected application server
is Sybase’s Enterprise Application Server 4.1. Use it to edit Sybase EJB,
EAR, and web application deployment descriptors. This is how the panel
appears when a component is selected:

- @ sybase_ejbs |
= 5
. EJB Jar 'Untitled1'
Package Properties
Property Mame Property Yalue | Add...

Compaonent Properties

C - Froperty Name I Property Yalue |
cormn.sybase jaguar.com.. (Custarner
com.sybase. jaguar.com... |CtsComponentsiJdheSt

Add...

Employee
Country

] |

‘ Import Configuration File... |

EJB Designer ¥ EJB DD Editor [
EJB DD Source | History | Properties | EAServer DD Editor |

Use this panel if you want to view, add, and edit Sybase Enterprise
Application Server-specific properties. For specific information about
these Sybase properties, see your Sybase documentation.

Setting Sybase package properties
To use this panel to add package properties to the

sybase_easerver_config.xml deployment descriptor, click the Add button in
the Package Properties group box. This dialog box appears:

& set a property for sybase_ejbs 5[

Property hame:
com.sybase.jaguar.description

com.syhase jaguar.package.application
com.syhase jaguar.package.files
com.sybase.jaguar.package.java.classes
com.syhase jaguar.package.name
com.syhase.jaguar.package.runasidentity. <id>
com.sybase.jaguar.package.security-role.<j2ee-role>
com.syhase jaguar.package.security-roles
Description:

A desctiption of this package.

Enter property:

Walue:

‘ Anply H Add || New H Cancel |
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Select the property you want to add from the list of properties. A
description of each property appears in the Description field along with
instructions of what type of value is expected you must enter in the Value
field.

For some properties, you must supply a parameter name and value. For
example, the com. sybase.jaguar.package.runasidentity.<id> property
requires a parameter. Specify a name for parameter in the Name field and
a value in the Value field.

After specifying a property and supplying an appropriate value, click the
Apply button. The dialog box with the list of package properties remain
for you to continue editing package properties. Or if you are editing just a
single property, click Add to add the property and return to the EAServer
DD Editor panel.

To add a new package property, click the New button and append the
name of the new package to the com.sybase.jaguar.package. string in the
Name field. Enter a value in the Value field and click Apply.

Once you have completed all your edits to the package properties, click
the Add button to return to the EAServer DD Editor panel. If you have
used the Apply button to apply properties as you use the dialog box, you
can also choose Cancel to return to the EAServer DD Editor. You will see
your new settings in the list of Package Properties.

Setting Sybase component properties

The Component Properties group box contains a list of all enterprise
beans in the EJB module. Each component is given a default JNDI name
and storage mapping. To see these values for a component, select the
component in the list box. You can edit these values directly in the
Property Value column if you want to make changes or you can click Add
to use the dialog box that appears to make your changes.
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To specify additional properties for a component, select the component in
the list box and click the Add button. This dialog box appears:

& Set a property for sybase_ejbs/Customer x|
Property name:
com.sybase.jaguar.component.auto.failover -

com.syhase. jaguar.component.bind.haming 2]
com.sybase.jaguar.component.bind.object
com.syhase jaguar.component.bind.thread
com.syhase.jaguar.component.cmp.yversion
com.sybase.jaguar.component.context
com.syhase.jaguar.component.control
com.syhase.jaguar. debuy =

Description:
Specifies whether client proxies can transparently fail over to a different server. Boolean valued

Enter property:

Value:

‘ Apply H Add || New H Cancel |

Select the property you want to add from the list of properties. A
description of each property appears in the Description field along with
instructions of what type of value is expected you must enter in the Value
field. For some properties, you must also specify a property name in the
Name field as the description instructions indicate.

For some properties, you must supply a parameter name and value. For
example, the com. sybase.jaguar.component.security-role.<j2ee-role>
property requires a parameter. Specify a name for parameter in the Name
field and a value in the Value field.

After specifying a property and supplying an appropriate value, click the
Apply button. The dialog box with the list of component properties
remain for you to continue editing package properties. Or if you are
editing just a single property, click Add to add the property and return to
the EAServer DD Editor panel.

To add a new component property, click the New button and append the
name of the new property to the con.sybase.jaguar.component. string in the
Name field. Enter a value in the Value field and click Apply.

Once you have completed all your edits to the component properties, click
the Add button to return to the EAServer DD Editor panel. If you have
used the Apply button to apply properties as you use the dialog box, you
can also choose Cancel to return to the EAServer DD Editor. You will see
your new settings in the list of Component Properties.
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Importing an existing Sybase deployment descriptor

To import an existing Sybase deployment descriptor
(sybase_easerver_config.xml) into the EJB module,

1 Click the Import Configuration File button.

2 In the dialog box that appears navigate to the existing deployment
descriptor.

3 Double-click the existing deployment descriptor.
4 Click OK.
The existing deployment descriptor is imported into the EJB module.

WebLogic 6.x or 7.x Cache panel

If your target application server is a WebLogic 6.0 or later server and the
selected bean is an entity bean, a WebLogic 6.x or 7.x Cache panel is
available:

[x & Imentory |
@B WebLogic Entity Cache

Entity cache type:
Default behavior ~|

Default behavior

Entity cache [%
Entity cache reference

General L Emvironment L E.JB References L Resource References L Security Role References |
Properties L Security Identity L E.JB Local References L Resource Env Refs
‘WebLogic 7.% Properties LWEhLugi[: 7.x General LWEhLugi[: 7.x Cache |

Specify the Entity Cache Type by selecting one of the values in the
drop-down list. If you select either Entity Cache or entity Cache Reference,
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additional fields appears. For example, this shows how the panel appears
when Entity Cache is selected:
| RS ety |

F:I WeblLogic Entity Cache
= 9 Ity

Entity cache type:
Entity cache -
Entity cache

Max beans in cache:

Idie timeout in Seconds:

Read timeout in seconds:

Concurrency strategy:

Default value v

Cache between transactions:

Default value ~

General | Environment | EJB References | Resource References | Security Role References |
Properties | Securityldentity | EJB Local References | ResourceEnvRefs |
WebLagic 7.2 Properties | WebLogic 7.% General | WebLogic 7.x Cache |

For more information about entity caches, see your WebLogic
documentation.

Container transactions

Enterprise beans that use container-managed transactions must have the
transaction policies set by the container. The Deployment Descriptor
editor enables you to set container-managed transaction policies and then
associate these policies with methods in the enterprise bean’s remote
home, local home, remote, and local interfaces.

Setting container transaction policies

To set a container transaction policy for one or more methods,

1 Double-click the enterprise bean in the project pane to expand the
bean’s node.
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2 Double-click Container Transactions in the project pane.

["x][z] Container Tr. ions |32 & MyB |
Container Transactions for 'Employee’
Description: |
Interface | Method [Transaction attribute| |
- | w || Required | B

Add Remove All

—Lcuntainer Transactions for "Employee’ |
3 Click the Add button to add a row to the grid.

4 In the row, select the Interface that exposes the method or select * to
indicate all interfaces. Your selection in this field determines which
choices you will have in the Methods field.

5 From the drop-down list of Methods available, select the method you
are setting the transaction policy for, or select * to select all the methods
in the interface(s) you specified in the Interface field.

6 From the drop-down list of Transaction Attributes, select the attribute
you want the transaction to have:

["x][z] Container Tr. ions |32/ MyB [
Container Transactions for 'Employes’
Description:
Interface | Wethod Transaction attribute| |
Remote  w |+ ~ || Required i =
MotSupported
Supports
Required %
RequiresMew’
Mandatory
Never
add [[ Remove || Remove an
| container Transactions for "Employee’
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Enterprise beans that use container-managed transaction have
transaction attributes associated with each method of the bean or with
the bean as a whole. The attribute value tells the container how it must
manage the transactions that involve the bean. There are several
different transaction attributes that the application assembler or
deployer can associate with each method of a bean:

® Required

Guarantees that the work performed by the associated method is
within a global transaction context. If the caller already has a
transaction context, the container uses the same context. If the caller
doesn’t have a transaction context, the container begins a new
transaction automatically. Using this attribute makes it easy to
compose multiple beans and coordinate the work of all the beans
using the same global transaction.

¢ RequiresNew

Used when you don’t want the method associated with an existing
transaction. It ensures that the container always begins a new
transaction.

* Supports

Permits the method to avoid using a global transaction. Use this
attribute only when a bean’s method accesses just one transaction
resource or no transaction resources, and the method doesn’t invoke
another enterprise bean. Because this attribute avoids the cost
associated with global transactions, using it optimizes your bean. If
this attribute is set and a global transaction already exists, the
container invokes the method and it joins the existing global
transaction. If there is no global transaction, the container starts a
local transaction for the method and the transaction completes at the
end of the method.

¢ NotSupported

Also permits the bean to avoid using a global transaction. If a client
calls the method with a transaction context, the container suspends
it. At the end of the method, the global transaction resumes.

* Mandatory

The client that calls a method with this transaction attribute must
already have an associated transaction. If it doesn’t, the container
throws a javax.transaction.TransactionRequiredException. Using this
attribute makes the bean less flexible for composition because it
makes assumptions about the caller’s transaction.
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e Never

The client that calls a method with this transaction attribute must not
have a transaction context. If it does, the container throws an
exception.

7 Enter a description in the Description field to describe the transaction.

Adding a description is optional.

WebLogic 6.x or 7.x Transaction Isolation panel

If your target application server is a WebLogic Server 6.x or 7.x, a
WebLogic 6.x or 7.x Transaction Isolation panel is available to you to set
the transaction isolation policy for methods.

To set transaction isolation policy for methods in your bean,

1

Double-click the enterprise bean in the project pane to expand the
bean’s node.

Double-click Container Transactions in the project pane.

Click the WebLogic 6.x or 7.x Transaction Isolation tab in the
Deployment Descriptor editor.

Click the Add button to add a row to the grid.

Transaction Isclation
Description:
Interface | Method | Transaction attribute | T
- ~ || TRANSACTION SERIALIZABLE - = |
B
Add [ Remave Al |
t Container Transactions for ‘Inventory’ [
WebLogic 7.X Tr i ion | WebLogic 7. |

In the row, select the Interface that exposes the method: the home, local
home, remote, or local. Or select * to select all interfaces. Your selection
in this field determines which choices you will have in the Methods
field.

From the drop-down list of Methods available, select the method you
are setting the transaction isolation policy for, or select * to select all the
methods in the interface(s) you specified in the Interface field.
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7 From the drop-down list, select the transaction attribute that describes
the isolation policy you want for the methods you specified. The
information found in “Setting isolation levels” on page 13-37 may help
you make your selection.

8 Enter a description in the Description field to describe the transaction.
Adding a description is optional.

Refer to your WebLogic documentation for more assistance on the setting
of isolation levels.

WebLogic 6.x or 7.x Idempotent Methods panel

If your target application server is a WebLogic 6.x or 7.x server, a
WebLogic 6.x or 7.x Idempotent Methods panel is available to you to
specify which methods are to be treated as being idempotent.

To specify idempotent methods in your bean,

1 Double-click the enterprise bean in the project pane to expand the
bean’s node.

2 Double-click Container Transactions in the project pane.

3 Click the WebLogic 6.x or 7.x Idempotent tab in the Deployment
Descriptor editor.

4 Click the Add button to add a row to the grid.

Idempotent Methods

Description:

Interface | Method |
-

v”a - | -

-

Add Remaove All

Container Transactions for ‘Imventory’ [
WebLogic 7.% Tr. i i LWehLoil: 7.5

5 In the row, select the Interface that exposes the method: home or
remote. Or select * to select all interfaces. Your selection in this field
determines which choices you will have in the Methods field.
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6 From the drop-down list of Methods available, select the method you
specifying as idempotent, or select * to select all the methods in the
interface(s) you specified in the Interface field.

7 Enter a description in the Description field to describe the transaction.
Adding a description is optional.

Refer to your WebLogic documentation for information about idempotent
methods.

Working with JDBC 1 data sources

To view information on a JDBC 1 data source in your deployment
descriptor, expand the DataSources node in the project pane and
double-click one of the data sources. (No DataSources node is available
until you add a new data source.) The Deployment Descriptor editor
displays the General panel. You can use the panel to modify the
information on the selected data source.

(52 & MyBeanModule | x|[Z3 PersonnelData |
@JDBC 1 Datasource 'PersonnelData’

JNDI name: [PersonnelData |
URL: [ |
User name: [ |
Password: [ |
Isolation level: Ho Isolation Level - |
Driver class name: |TRANSACTION_NONE I |

[TRANSACTION_READ_COMMITTED

[TRANSACTION_READ_UNCOMMITTED
—JDBC prupenies_TRANSJ\C"ON_REFE!\"\BLE_REJ\D

[TRANSACTION_SERIALIZABLE

o ion Level . value

[»

3

4]

Add

General | Properties

The Deployment Descriptor editor enables you to specify a new data
source for entity beans and to set the isolation level for the data
transactions.

To add a new data source to the deployment descriptor,

1 Right-click the JDBC node in the project pane and choose New
Datasource on the menu that appears.

A New DataSource dialog box appears.
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Enter the name of new data source and choose OK.

The new data source is added to the tree in the project pane.
Double-click the new data source in the project pane.

Enter the information for the new data source.

The data source is defined by a data source name, the URL location of
the data source, and (if required) a user name and password to access
the source. The panel also includes the class name of the JDBC driver

and JDBC properties.

When you’ve specified the data source connection, you can choose the
Test Connection button.

The Deployment Descriptor editor attempts to make the connection with
the specified data source. The results are posted in the message log.

Setting isolation levels

The term isolation level refers to the degree to which multiple, interleaved
transactions are prevented from interfering with each other in a multi-user
database. These are possible transaction violations:

Dirty read: Transaction t1 modifies a row; Transaction t2 then reads the
row. Now t1 performs a rollback and t2 has seen a row that never really
existed.

Non-repeatable read: Transaction t1 retrieves a row. Then transaction
t2 updates this row and t1 retrieves the same row again. Transaction t1
has now retrieved the same row twice and seen two different values for
it.

Phantoms: Transaction t1 reads a set of rows that satisfy certain search
conditions. Then transaction t2 inserts one or more rows that satisfy the
same search condition. If transaction t1 repeats the read, it will see rows
that did not exist previously. These rows are called phantoms.

To set or change the transaction isolation level for a data source, choose
one of these isolation levels from the Isolation Level drop-down list:

Attribute Syntax Description

Uncommitted TRANSACTION_READ_ Allows all three violations
UNCOMMITTED

Committed TRANSACTION_READ_ Allows non-repeatable reads
COMMITTED and phantoms, but doesn’t

allow a dirty read.

Repeatable TRANSACTION_REPEATABLE_  Allows phantoms, but not the

READ other two violations.

Serializable TRANSACTION_SERIALIZABLE Doesn’t allow any of the three

violations.
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Setting data source properties

When a data source is selected in the Deployment Descriptor editor, a
Properties tab appears as well as the General tab. The Properties panel
allows you to set properties that affect the Borland container-managed

persistence (CMP) engine.

(:: L, MyBeanModule |’x [Z3 PersonnelData |
@JDBC 1 Datasource 'PersonnelData’

arne | Type Walue
unigueSequenceDeclaration |»|Boolean ] =
uniqueSequenceDeclaration
maxBigDecimalScale [%

reuseStatements
hatchUpdates
useSetObjectForSetNull
notNullDeclaration
dialect
primanyi(eyDeclaration

Add Remove

General | Properties

To modify the properties of a data source,

1
2
3

Double-click the data source in the project pane.

Click the Properties tab.

On the Properties panel, select a property to set from the Name
drop-down list.

The Type value is set automatically, depending on your selection from
the Name list.

4 Select a value in the Value column for your property.
5 Add additional properties by clicking the Add button to add a new

row, and then select the Name and Value entries for that new property.

These are the possible properties:

¢ maxBigDecimalScale

If you are using JDBC 1.0, the value of this property determines the
scale to use when this method is called:

java.sql.BigDecimal java.sql.ResultSet.getBigDecimal (int columnIndex, int
scale);

If you are using JDBC 2.0, a scale value is not used when
getBigDecimal (int columnIndex) is called.
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uniqueSequence

Determines whether the CMP engine should declare a unique sequence
for the primary key columns. Usually this is achieved by declaring the
appropriate columns to be primary keys (see “primaryKeyDeclaration”
on page 13-39).

batchUpdates

Indicates whether the CMP engine should batch updates to the
database. This can have a significant performance benefit for
transactions that update a number of entities, and should be used if the
driver supports it. Unfortunately, most don’t support batch updates
yet. The default value is false.

useSetObjectForSetNull
When a SQL column is set to null value, usually this method is used:
void java.sql.PreparedStatement.setNull (int parameterIndex, int sqlType);

Because some JDBC drivers do not support this, you can set this flag to
make the CMP engine use the following method instead:

void java.sqgl.PreparedStatement.setObject (int parameterIndex, Object x);
“null” becomes the value of x.
reuseStatements

Determines whether the CMP engine should reuse prepared statements
across transactions. Reusing prepared statements has a significant
performance impact, and they should be used unless the JDBC driver
exhibits are reused. The default value is true.

notNullDeclaration

Determines whether the Java fields that can’t be null (such as int or
float) should map to non-null columns. The default value is true.

dialect

Determines the type of the data source, such as whether its a
JDataStore, Oracle, Informix, or other data source. Select the dialect
value from the Value drop-down list. If you don’t set this field, the
CMP engine creates tables for JDataStore only. The default value is
none.

primaryKeyDeclaration

Determines whether the CMP engine declares the primary key columns
in the table to be primary keys. Some databases don’t support primary
key declarations. The default value is true.
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Adding security roles and method permissions

The Deployment Descriptor editor enables you to create or edit security
roles in the deployment descriptor. After you create security roles, you
can then associate methods in an enterprise bean’s home, remote, local,
and local home interfaces with these roles, thereby defining the security
view of the application.

This section describes how to use the Deployment Description editor to
create the security roles and assign enterprise bean methods to the roles.
“Security Role References panel” on page 13-15 describes how to use the
Roles panel to assign user groups and/or user accounts to the roles.

Defining security roles in the deployment descriptor is optional.

Creating a security role

To create a security role in the deployment descriptor,

1 Right-click the Security Roles folder node in the project pane. Choose
the New Role command on the menu that appears.

2 In the dialog box that appears, enter the name of the new security role
and choose OK.

The new role appears under the Security Roles node in the project pane.
Expand the Security Roles node to see it. Double-click the new role in the
project pane to view the Security Roles panel:
IEIES [ B vy [

Q‘:}' Security Rele 'manager’

Role

Role name:

|managEr |

Deployment Role:

Description:

Security Roles
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You can enter a description for the new role on the Security Roles panel.
The description is optional.

If your selected application server is WebLogic Server 5.1 or later, you'll
see a WebLogic 5.1, WebLogic 6.x, or WebLogic 7.x Security Roles panel
instead. For example, this is the WebLogic 7.x Security Roles panel:

% & manager |

% Security Role 'manager’

Role

Role name:

|manager |

Principal names (comma separated):

Description:

| webLogic 7.x Security Roles

Enter principal names separated by commas in the Principal Names field.
Filling in the Description field is optional.

The panel also displays a Global check box. When this check box is
checked, you can declare the edited role name based on the security realm
role/principal mapping.

Assigning method permissions

Once you've defined one or more security roles, you can specify which
methods in the interfaces of an enterprise bean the security role is allowed
to invoke.

You aren’t required to associate a security role with methods in a bean’s
interfaces. In these cases, none of the security roles defined in the
deployment descriptor are allowed to invoke these methods.

To assign method permissions,

1 Expand a bean’s node in the project pane to reveal its Method
Permissions sub-node.
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2 Double-click the Method Permission node to display a Method

Permissions panel.
Each defined security role appears as a column heading.
Click the Add button to add a row to the panel.

If your bean is an EJB 1.1 bean, the Method Permissions panel looks like
this:

32/ 5 1.1 _beans r’x =3 Method Permissions [’:: 1 MyBeanModule

<=(9) Method Permissions for "My’

Description:

Interface | hiethod I manager [human_resources| system_admin_| |
T -~ O = O -

Add Remove All

Method Permissions for 'My'

Follow these instructions for a 1.1 bean:

1

In the new row, choose Home or Remote to indicate which interface
you are working with. Choosing * selects both interfaces. Your selection
for the Interface column determines which methods are available to
you in the Method column.

From the Method drop-down list, select the method you are granting
permission to call, or select *, which indicates permission to call all the
methods.

Check the check box for each security role you want to give permission
to call the specified methods.

As a final step, you can enter an optional description in the Description
field to describe the permission the row defines.
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If your bean is an E]JB 2.0 bean, the Method Permissions panel looks like
this:

["%[=2 Method Permissions |52/ 5 MyB [

=) Method Permissions for 'Employee’

Description:

Interface | Method Access | manager T
K G CLT e -

By Role d[%
Unchecke

Excluded

-

[ aad || Remove || Removean

-LMelhnd Permissions for ‘Employee” |

Follow these instructions for a 2.0 bean:

1 In the new row, choose Home, Remote, Local, or LocalHome to indicate
which interface you are working with. Choosing * selects all interfaces.
Your selection for the Interface column determines which methods are
available to you in the Method column.

2 From the Method drop-down list, select the method you are granting
permission to call, or select *, which indicates permission to call all the
methods.

3 From the Access drop-down list, select how you want to establish
access to the method:

* By Role—Permission to call the specified methods is granted to each
checked security role.

¢ Unchecked—Indicates that principals in any role may access the
method.

¢ Excluded—The method cannot be called by any role.

4 If you selected By Role, check the check box for each security role you
want to give permission to call the specified methods.

5 As a final step, you can enter an optional description in the Description
field to describe the permission the row defines.
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Adding container-managed persistence information for EJB

1.1 components

The CMP 1.1 specifies how the container manages persistence for the
entity bean. Using the panel, you can map fields in the bean to columns in

a database table.

To display the CMP 1.1 panel,
1 Expand an EJB 1.1 entity bean node in the project pane.

2 Double-click the CMP 1.1 node in the project pane.

The CMP 1.1 panel appears:

(38 &5 1.1_beans | x = cMp 1.1 |

@ CMP 1.1

Primary key class: java.lang.Short Get Metadata
CMP description: |
Tahle(s): [EMPLOYEE |
Container Managed Fields
Description; |
isCMP[isPK] Field Type [Field Mame|Column Name(s)| Column Type[EJB Reference
vl | ¥ javalang.Short empho EMP_NQ SMALLINT B
v Jawa.lang.String firsthiame  [FIRST_MAME  |VARCHAR :
[v] java.lang.String lastMame |LAST_NAME WARCHAR
[l java.lang.String phoneExt  |PHONE_EXT YARCHAR
[l java.sql.Timestarp | hireDate HIRE_DATE TIMESTAMP
[v] java.lang.String deptho DEPT_MNO WARCHAR
[l java.lang.String johCode  JOB_CODE YARCHAR
vl | [ iavalang.Short johGrade |JOB_GRADE SMALLINT 1
« B =

CMP 1.1 | Finders

The CMP 1.1 panel includes these fields:

¢ Primary Key Class: Reports the fully-qualified name of the entity
bean’s primary key class. You specify the primary key for an entity
bean on the General panel of the Deployment Descriptor editor.

* Get Meta Data button: Clicking this button retrieves the metadata for
the table and populates a drop-down list for each Column Name(s) cell.
Each element of the drop-down list is a column name/column type
pair. Selecting from the drop-down list fills in both the column name
and the column type cells. The drop-down list includes only the
column names that have not already been used in the panel.

* CMP Description: An description of the container-managed
persistence specified on this panel. Filling this field in is optional. After
you enter the Description, click the row or the description you entered
will be lost.
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* Table(s): The name of the database table(s) referenced by the bean.

* Description: A description of a selected row in the table. The field is
enabled only when a row is selected in the table. Filling this field in is
optional.

e isCMP: A check mark indicates the field is container-managed.
¢ isPK: A check mark indicates the field is the primary key.
¢ Field Type: The data type of the field.

¢ Field Name: The name of the field. The Field Name column lists all
fields in an entity bean.

¢ Column Name(s): You can map compound fields in the bean (for
example, location.street) to columns in the database table. You can map
either the root field (for example, location) or the subfields (for
example, location.street), but not both.

¢ Column Type: The data type of the field.

¢ EJB Reference: If the field type is an EJB class, a menu appears with a
list of EJB references to select. These references are set in the EJB
references panel.

The panel displays the primary key class name, which you can’t change.
In the CMP Description field, you can enter optional text describing the
bean.

Each field in your entity bean that will be container-managed has the CMP
field checked. For each field, you enter the name of the column to which it
maps. If you used the EJB 1.x Entity Modeler, JBuilder has already
mapped these columns for you. You can edit the Column Name and
Column Type if you choose. You can enter text describing each field in the
Description field, but it’s not required.

The Deployment Descriptor editor uses JDBC to obtain metadata on
existing tables. You can conveniently hook up existing entity beans to
existing tables. For example, you might purchase a third-party enterprise
bean and want to use it with a table in your database. To populate both the
Column Name and Column Type fields, click the Get Meta Data button
and the metadata is retrieved and displayed.

Finders panel

The Finders panel specifies the “where” clauses used by the
container-managed bean to execute finder methods defined by the bean.
The Finders panel is available for E]JB 1.1 entity beans with
container-managed persistence.
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To display the Finders panel,
1 Expand an EJB 1.1 entity bean node in the project pane.
2 Double-click the CMP 1.1 node in the project pane.

3 Click the Finders tab at the bottom of the Deployment Descriptor
editor.

The Finders panel appears:

(=511 beans | x[3] CMP 1.1 |

@ CMP 1.1

Finders

hethod Where clause Load state

| »

Add

CMP 1.1 | Finders

If you used the E]B 1.x Entity Bean Modeler to create your entity bean, you
must check the Generate find All() Method In Home Interface on the last
page of the wizard or the Add button will be disabled on the Finders
panel.

You'll find this information on the Finders panel:
e Method: The finder method name and a list of all parameters.

* Where Clause: Specifies a SQL “where” clause used by the container to
retrieve records from the database. Note that not all SQL statements can
be converted to WebLogic query logic.

¢ Load State: When selected, this attribute enables the container to
preload all container-managed fields whenever a find operation occurs.

To specity a finder method,

1 Click the Add button. The Add button is available only if you have
defined a finder method in your bean.

A Finder dialog box appears.

2 Select the method signature for the finder method you want from the
drop-down list.
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3 Modify the argument names, if you wish, and specify the proper Where
clause for the find operation.

Here’s an example:

x|
Select a signature and edit the argument names as desired.
Method Signature; | findByL astName(javalang.String arg1) ~ |
Type [ Default Hame [ Actual Name [ |
java.lang String arg1 |astiame =
Arguments:
-
HERE lastMame = 'Jefiries’ =]
Where Clause: [
~|
[v] Load State
0K Cancel

Specifying WebSphere 4.0 finders
Support for this ~ On the WebSphere 4.0 Properties panel, the finders in the bean appear at
application serverisnot  the bottom of the list of properties. You can choose the type of query you
provided with the JBuilder ~ want to use for the finder: SQL SELECT, SQL WHERE, EJB Query
WebLogic Edition.  Language, or SQL Method:

[3 Country ‘

g Entity Bean "Country'
Narne Walue
inheritenceRoot |~ |
invocationLocale
houndary
resalver
unresolvedaction
activateAt
lnadAt
findByAsianCountryfava.lang. String arg1) [+
ISQL SELECT
ISQL WHERE
[EJB gquery language
SGL Method 9
k General L Environment L EJE References L Resource References |
Security Role References | Properties | WehSphere AE 4.0 Properties |

Select the finder type you want. The default value is a WHERE clause
(SQL WHERE). The finder type you select is added to the

WebSphere-specific deployment descriptor ibm-ejb-jar-ext.xmi. You can
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then return to the Finders panel and specify the query using the query
type you selected on the WebSphere 4.0 Properties panel as the value of
the Where Clause on the Finders panel, even if the query type is other
than a WHERE clause.

Verifying descriptor information

After you've finished editing the descriptor file, you can verify that the
descriptor information is in the correct format, the required bean class files
are present, and so on.

To verify descriptor information, right-click the EJB module node and
choose Verify on the menu that appears.

Verify does the following:
¢ Ensures that the descriptor conforms to the EJB specification.

¢ Ensures that the classes referenced by the deployment descriptors
conform to the EJB specification.

Verify should be used with Borland application servers only.
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Chapter

Using the DataExpress for
EJB components

JBuilder has several components that allow you to retrieve data from
entity beans into DataExpress DataSets (providing), and to save data from
DataExpress DataSets back to entity beans (resolving). These DataExpress
for EJB components make it easy to implement a Session Bean wrap Entity
Bean or Session Facade design pattern. Using this design pattern, clients
usually don’t access entity beans directly, but instead they access them
using session beans. The session beans, which are co-located with the
entity beans, make all the calls to the entity beans within a single
transaction and then return all the data at once. DataSets provide a way of
transporting the data from the session bean to the client and back. Because
data is sent over the wire just once to provide the data to the client, and
then just once again to resolve changes to the entity beans on the server,
performance improves.

These components also make it easier for you to build client applications
using DataExpress-aware visual components such as dbSwing or
InternetBeans Express. For a full description of DataExpress, see the
Database Application Developer’s Guide.

This chapter explains how to use these components to transfer data from
entity beans deployed on a server to your client application and back
again. The code is very similar to the

/<jbuilder>/samples/Eib/Ejbl1/EibDx. jpx sample project. The data the
sample accesses is stored in an Employee data store. The sample creates an
entity bean to hold Employee data. It also creates a Personnel session bean
that retrieves data from Employee and then sends it to the client. The client
sends the data back to the Personnel, which resolves the data to the Employee
entity bean instances.
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Note If you are using JDK 1.4, you won't be able to view live data with the
DataExpress for EJB components in the Ul Designer using the Borland
Enterprise Server.

The DataExpress EJB components

Six of the DataExpress EJB components are on the EJB page of the
component palette. You can work with these components in the Ul
designer, setting properties and events using the Inspector. There are
additional classes that your code can call that you don’t work with
visually. For information about all of the classes, see the API reference.

Components for the server

The two components on the EJB page of the component palette that are
used by the session bean deployed on the server are the EntityBeanProvider
and EntityBeanResolver components. EntityBeanProvider provides data from
the entity beans deployed on the server, and EntityBeanResolver resolves
data to those entity beans. You add these components to the session bean
you create to make the session bean capable of providing from and
resolving to the entity beans.

If you are creating enterprise beans that run in an EJB 1.x container, you
should continue using the EntityBeanProvider and EntityBeanResolver
components. If your beans are going to be running in an E]B 2.0 container,
you should use the LocalEntityBeanProvider and LocalEntityBeanResolver
components instead. These components have an ejbLocalHone property
instead of an ejbHome property. They also have an ejbLocal property, which
takes the class of the entity bean’s interface that implements
EJBLocalObject. All the events and listeners in the EntityBeanProvider and
EntityBeanResolver components have corresponding local versions in
LocalEntityBeanProvider and LocalEntityBeanResolver.

Components for the client

Two of the components on the EJB page are used in the client side:
EjbClientDataSet and SessionBeanConnection. The EjbClientDataSet provides
data from and resolves changes to the session bean referenced in the
SessionBeanConnection. A SessionBeanConnection holds the reference to a
session bean on the server, and it contains the method names to provide
datasets from and resolve datasets to that session bean.
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Creating the entity beans

Begin by using the E]JB 1.x Entity Modeler or the EJB Designer to create the
entity beans that access the data you are interested in. The sample project
creates Employee and Department entity beans, although this chapter refers
only to Employee.

For information about creating EJB 1.1 entity beans, see Chapter 9,
“Creating E]JB 1.x entity beans from an existing database table.” For
information about creating EJB 2.0 entity beans, see Chapter 7, “Creating
2.0 entity beans with the E]JB Designer.”

Creating the server-side session bean

Create the session bean that will live on the server. Consider using the
Enterprise JavaBean 1.x wizard or the EJB Designer to create a stateless
session bean. Later in the next section you'll be adding EntityBeanProvider
and EntityBeanResolver classes to this bean. Because these classes aren’t
serializable, it’s easier to place them in a stateless session bean, which, for
Borland application servers, is never passivated. If you require a stateful
session bean for your application, you should either have the stateful
session bean refer to a stateless session bean, or you must reinstantiate the
EntityBeanProvider and EntityBeanResolver when the stateful session bean is
activated.

Here is what a resulting bean class named PersonnelBean would look like:

public class PersonnelBean implements SessionBean {
private SessionContext sessionContext;
public void ejbCreate() {
}
public void ejbRemove() throws RemoteException {
}
public void ejbActivate() throws RemoteException {
}
public void ejbPassivate() throws RemoteException {
}
public void setSessionContext (SessionContext sessionContext) throws
RemoteException {
this.sessionContext = sessionContext;
}
}

Click the Design tab to display the UI Designer.
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Adding provider and resolver components to the
session bean

From the EJB page of the component palette, add an EntityBeanProvider
and an EntityBeanResolver to the session bean. If you are working with an
2.0 enterprise bean, add a LocalEntityBeanProvider and a
LocalEntityBeanResolver instead. You must also add a dataset component to
hold the data gathered from the entity beans before it is sent to the client
and the data that the client sends back. From the DataExpress page of the
component palette, add a TableDataSet component and rename
TableDataSet to some appropriate name.

This is how the top of PersonnelBean would look; the TableDataSet has been
renamed to employeeDataSet:

public class PersonnelBean implements SessionBean {
private SessionContext sessionContext;
EntityBeanProvider entityBeanProvider = new EntityBeanProvider();
EntityBeanResolver entityBeanResolver = new EntityBeanResolver();
TableDataSet employeeDataSet = new TableDataSet();

Using the Inspector, set the provider and resolver properties of the
TableDataSet to the newly added EntityBeanProvider and EntityBeanResolver
components, respectively. The result is two new methods in the jbInit ()
method:

employeeDataSet .setProvider (entityBeanProvider) ;
employeeDataSet .setResolver (entityBeanResolver);

The sample project shows these methods in the setSessionContext ()
method instead. You can add the method calls yourself to
setSessionContext () if you prefer to imitate the sample project exactly.
Either approach is fine.

To the members of this class, add a reference to the home interface of the
entity bean that contains the data you want to access. For this example, the
reference is to the home interface of the Enployee entity bean as shown here
in bold.

public class PersonnelBean implements SessionBean {
private SessionContext sessionContext;
EntityBeanProvider entityBeanProvider = new EntityBeanProvider();
EntityBeanResolver entityBeanResolver = new EntityBeanResolver();
TableDataSet employeeDataSet = new TableDataSet();
EmployeeHome employeeHome;
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Writing the setSessionContext() method

In the session bean’s sessionContext () method add a try block. Modify the
method so that it looks like this:

public void setSessionContext (SessionContext sessionContext)
throws RemoteException {
this.sessionContext = sessionContext;
try {
Context context = new InitialContext();
Object object = context.lookup("java:comp/env/ejb/Employee");
employeeHome = (EmployeeHome) PortableRemoteObject.narrow(object,
EmployeeHome.class) ;
entityBeanProvider.setEjbHome (employeeHome) ;
entityBeanResolver.setEjbHome (employeeHome) ;
}
catch (Exception ex) {
throw new EJBException(ex);
}
}

Note that setSessionContext () sets the value of the ejbHome properties in the
EntityBeanProvider and EntityBeanResolver components to the name of the
home interface of the Employee entity bean.

Adding an EJB reference or EJB local reference to the deployment

descriptor

You must add an EJB reference to Personnel in the deployment descriptor
for the lookup to work. For an entity bean with local interfaces, you must
add an EJB local reference instead. You can use the Deployment
Descriptor editor:

1

In the project pane, double-click the EJB module node. For the sample
project, this is personnel.ejbgrpx.

Double-click the Personnel bean in the project pane.
The Deployment Descriptor editor appears.

Click the EJB References tab (or the EJB Local References tab) in the
Deployment Descriptor editor.

Click the Add button to add a reference to the entity bean containing
the data you are interested in.

Enter a reference name. For the sample project, the name is
ejb/Employee.

Check the IsLink check box.
Specify the entity bean from the Link drop-down list.
The rest of the data should fill in for you automatically.
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Adding the providing and resolving methods

You must add two methods to the session bean, a provider and a resolver.
The names of these methods use the value you specified as the methodName
property value in the EjbClientDataSet component. So the provider for
PersonnelBean becomes provideEmployee () and the resolver becomes
resolveEmployee ().

The provider must call the method of an EntityBeanConnection class that
provides the data from an entity bean to a dataset that can be sent over the
wire. This is what the provideEmployee () method must look like:

public DataSetData [] provideEmployee(RowDatal[] parameterArray,
RowData[] masterArray) {
return EntityBeanConnection.provideDataSets (new StorageDataSet[]
{employeeDataSet}, parameterArray, masterArray);

}

The resolver must call the method of an EntityBeanConnection class that
resolves any updates to the entity beans. This is how resolveEmployee ()
should appear:

public DataSetData[] resolveEmployee(DataSetData[] dataSetDataArray) {
return EntityBeanConnection.saveChanges(dataSetDataArray,

new DataSet[] {employeeDataSet});

}

Next add these methods to the remote interface. The simplest way to do
this for an EJB 1.x bean this is to use BeansExpress. With the bean source
file open in the editor, click the Bean tab, click the Methods tab, and check
the check boxes next names of the two methods you just added. For an EJB
2.0 bean, use the EJB Designer. In the bean representation in the EJB
Designer, click a new method you just added and in the method inspector
that appears, select Remote or Local from the Interfaces drop-down list.

You can now check the your session bean’s remote interface (or local
interface for a 2.0 bean if that is the interface you chose to define the
methods in) to verify that the two methods are now defined. If you chose
to define the methods in the remote interface, this is how it would look:

public interface Personnel extends EJBObject {
public com.borland.dx.dataset.DataSetDatal[]
providePersonnel (com.borland.dx.ejb.RowData[] parameterArray,
com.borland.dx.ejb.RowData[] masterArray) throws RemoteException;
public com.borland.dx.dataset.DataSetDatal[]
resolvePersonnel (com.borland.dx.dataset.DataSetData[] dataSetDataArray)
throws RemoteException;
}

14-6 Enterprise JavaBeans Developer’s Guide



Creating the server-side session bean

Calling the finder method

You must tell the EntityBeanProvider which entity beans to provide. To do
this, add an event to the EntityBeanProvider:

1 While in the UI Designer, select the EntityBeanProvider in the structure
pane.

2 Click the Events tab of the Inspector and double-click the blank column
next the findEntityBeans event. A new event is added.

Here is the resulting event:

entityBeanProviderl.addEntityBeanFindListener (new
com.borland.dx.ejb.EntityBeanFindListener() {
public void findEntityBeans (EntityBeanFindEvent e) {
entityBeanProviderl_findEntityBeans(e);
}
1

void entityBeanProvider_findEntityBeans (EntityBeanFindEvent e) {

}

3 To the new event handler, add a finder method to return the entity
beans you want. Here the added code appears in bold:

void entityBeanProvider_findEntityBeans (EntityBeanFindEvent e) {
try {
e.setEntityBeanCollection (employeeHome.findAll());
}
catch (Exception ex) {
throw new EJBException(ex);
}
}

In this example, the event handler calls a find211() method to return all the
entity beans. You can call any finder you want. You could use the
EntityBeanProvider’s parameterRow property to dynamically determine
which finder to call and/or which parameters to pass.

For resolving, the EntityBeanResolver can by default determine how to
apply updates and deletes. But it can’t automatically determine how to
create new entity beans because there is no way it can determine which
create() method to call and which parameters to pass to it. So, if you want
to add a row to the data source, you must add the create event yourself
and supply the necessary logic. You can use the Inspector to add the
skeleton create event code to your session bean. You can see an example of
a create event in the EjbDx. jpx sample project. You can also use the other
events available in EntityBeanResolver to override the default behavior, if
you choose.
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Deploy the session and entity beans to the application server. For more
information about deploying your beans, see “Deploying to an application
server” on page 12-7.

Building the client side

Now that you've created the entity beans and the session bean that
accesses them and deployed them to your target application server, you're
ready to begin building the client.

Follow these steps:

1
2

Create a data module. Choose File | New | Data Module.

From the component palette, select the EjbClientDataSet and add it to
the data module.

From the component palette, select the SessionConnectionBean and add it
to the data module.

In the Inspector, set the sessionBeanConnection property of the
EjbClientDataSet to the name of the SessionBeanConnection component.

In the Inspector, specify a name for the methodllame property of the
EjbClientDataSet component.

The nethodName property determines how the methods that provide and
resolve data are named. For example, if you specify a value of
Employee for nethodName, the session bean methods to provide and
resolve data become provideEmployee() and resolveEmployee (). Later you
will need to add these methods to the session bean you create.

In the Inspector or directly in the source code, set the jndiName property
of the SessionBeanConnection component. Or you can specify the name of
the remote interface of the session bean you will create instead as the
value of the sessionBeanRemote property.

You can also use the Inspector to add a creating event to your
SessionBeanConnection. Code you add to the event handler can control the
creation of the session bean after the JNDI lookup occurs. Usually you
must add a creating event if you want to invoke a create () method on the
home interface that requires parameters. For example, look at this code:

import com.borland.dx.dataset.*;
import com.borland.dx.ejb.*;

public class PersonnelDataModule implements DataModule {
private static PersonnelDataModule myDM;
SessionBeanConnection sessionBeanConnection = new SessionBeanConnection();
EjbClientDataSet personnelDataSet = new EjbClientDataSet();
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public PersonnelDataModule() {
try {
JbInit();
}
catch(Exception e) {
e.printStackTrace();
}
}
private void jbInit() throws Exception {
try {
sessionBeanConnection.setdndiName ("Personnel");
sessionBeanConnection.addCreateSessionBeanListener (new
com.borland.dx.ejb.CreateSessionBeanListener() {
public void creating(CreateSessionBeanEvent e) {
sessionBeanConnection_creating(e);
1
}i
personnelDataSet.setSessionBeanConnection (sessionBeanConnection) ;
personnelDataSet.setMethodName ("Personnel");
}
catch (Exception ex) {

}
}
public static PersonnelDataModule getDataModule() {
if (myDM == null) {
myDM = new PersonnelDataModule();
}
return myDM;
}
public com.borland.dx.ejb.SessionBeanConnection getSessionBeanConnection() {
return sessionBeanConnection;
}
public com.borland.dx.ejb.EjbClientDataSet getPersonnelDataSet () {
return personnelDataSet;
}

void sessionBeanConnection_creating(CreateSessionBeanEvent e) {

}

Handling relationships

The EntityBeanProvider automatically flattens relationships. For example, if
you have any Enployee entity bean that has a getDept () method that returns
a Dept, where Dept is an entity bean remote, a DataSet is created that has all
the fields in the Enployee entity bean plus all the fields in the Dept entity
bean (including any hidden columns containing the primary keys of each
of the entity beans). Except for Dept .ejbPrimaryKey, the other Dept fields will
be read-only.
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To resolve changes when a one-to-one relationship is involved, you must
add an event listener to the EntityBeanProvider because it can’t dynamically
determine the home of the related entity bean. The sample EjbDx. jpx
project does not demonstrate handling relationships.

The sample project

So far you've seen how to efficiently transfer data back and forth between
the client and the server. The sample
/<jbuilder>/samples/Ejb/Ejbl1/EjbDx/EjbDx. jpx project shows you how to
use the described techniques with a Java client that uses dbSwing controls
and with a Web client that uses JSP technology combined with
InternetBeans Express. You will be able to work with live data. Check the
project’s EjbDx. htnl page to find complete instructions for running the
sample project.

The /<jbuilder>/samples/Ejb/Ejbl1/EIbDxINL/EJbDKIL . jpx project shows how
to run the same project under a different application server. In this case,
the server is the BEA WebLogic Server 6.x. The EjbDxiL.html file describes
the differences between the two projects and what you must do to run the
project using WebLogic 6.x.
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Developing session beans

JBuilder’s EJB tools can greatly simplify the creation of enterprise beans
and their supporting interfaces. You should understand what the
requirements are for these classes and interfaces, however, so you can
modify the files JBuilder produces and so you understand what JBuilder is
doing for you. The next few chapters can help you gain that
understanding.

A session bean usually exists for the lifetime of a single client session. The
methods of a session bean perform a set of tasks or processes for the client
that uses the bean. Session beans persist only for the life of the connection
with the client. In a sense, the session bean represents the client in the EJB
server. It usually provides a service to the client. Unless you need to work
with persistent data that exists in a data store, you are usually working
with session beans.

Types of session beans

There are two types of session beans: those that can maintain state
information between method calls, which are called stateful beans, and
those that can’t, which are called stateless beans.

Stateful session beans

Stateful session beans are objects used by a single client and they maintain
state on behalf of that client. For example, consider a shopping cart session
bean. As the shopper in an online store selects items to purchase, the items
are added to the “shopping cart” by storing the selected items in a list
within the shopping cart session bean object. When the shopper is ready
to purchase the items, the list is used to calculate the total cost.
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Stateless session bean

Stateless session beans don’t maintain state for any specific client.
Therefore, they can be used by many clients. For example, consider a sort
session bean that contains a sortList () business method. The client would
invoke sortList (), passing it an unsorted list of items. sortList () would
then pass back to the client a sorted list.

Writing the session bean class

To create a session bean class,
¢ Create a class that implements the javax.ejb.SessionBean interface.

¢ Implement one or more ejbCreate () methods. If you are creating a
stateless session bean, the class implement just one parameterless
ejbCreate() method. If you've already created the remote home or local
home interface for the bean, the bean must have an ejbCreate () method
with the same signature for each create() method in the remote
home/local home interface.

¢ Define and implement the business methods you want your bean to
have. If you've already created the remote or local interface for the
bean, the methods must be defined exactly as they are in the
remote/local interface.

JBuilder’s EJB tools can start these tasks for you, including creating the
home and remote interfaces. They create a class that extends the
SessionBean interface and write empty implementations of the SessionBean
methods. You fill in the implementations if your bean requires them. The
next section explains what these methods are and how they are used.

Implementing the SessionBean interface

The SessionBean interface defines the methods all session beans must
implement. It extends the EnterpriseBean interface.

package javax.ejb;
public interface SessionBean extends EnterpriseBean {
void setSessionContext (SessionContext sessionContext)
throws EJBException, RemoteException;
void ejbRemove () throws EJBException, RemoteException;
void ejbActivate() throws EJBException, RemoteException;
void ejbPassivate() throws EJBException, RemoteException;
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The methods of the SessionBean interface are closely associated with the life
cycle of a session bean. This table explains their purpose:

Method Description

setSessionContext()  Sets a session context. The bean’s container calls this method
to associate a session bean instance with its context. The
session context interface provides methods to access the
runtime properties of the context in which a session runs.
Usually a session bean retains its context in a data field.

ejbRemove() Notifies a session object that it is about to be removed. The
container calls this method whenever it removes a stateful
session bean as a result of the client calling a remove () method
of the remote/local or remote home/local home interface.

ejbActivate() Notifies a stateful session object that is has been activated.

ejbPassivate() Notifies a stateful session object that it is about to be
deactivated by the container.

The ejbActivate () and ejbPassivate () methods allow a stateful session bean
to manage resources. For more information, see “Stateful beans” on
page 15-7.

Writing the business methods

Within your enterprise bean class, write full implementations of the
business methods your bean needs using JBuilder’s code editor. To make
these methods available to a client, you must also declare them in the
bean’s remote interface exactly as they are declared in the bean class. You
can use JBuilder’s E]JB tools to perform that task. If you are using the EJB
Designer to create EJB 2.0 components, the methods are declared properly
in the remote/local interface when you use the bean’s inspector to specify
where the methods should be declared. See “Creating session beans” on
page 6-8. If you are creating EJB 1.1 components, use JBuilder’s Bean
designer to ensure the methods are properly declared in the bean’s remote
method. See “Exposing business methods through the remote interface”
on page 8-12.

Adding one or more ejbCreate() methods

If you use the JBuilder’s EJB tools to begin your enterprise bean, you'll see
that an ejbCreate () method that takes no parameters is added to the bean
class. You can add additional ejbCreate () methods that do include
parameters. While stateless session beans never need more than a
parameterless ejbCreate () method because they don’t retain any state,
stateful session beans often need one or more ejbCreate () methods that
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have parameters. As you write additional ejbCreate () methods with
parameters, keep these rules in mind:

* Each ejbCreate() must be declared as public.
e Each must return void.

¢ The parameters of an ejbCreate () method must be of the same number
and type as those in the corresponding create () method in the bean’s
remote interface. For stateless session beans, there can be only one
parameterless ejbCreate().

This is the signature for all ejbCreate () methods of a session bean:

public void ejbCreate( <zero or more parameters> ) {
// implementation

}

The ejbCreate () method need not throw an exception, although it can
throw application-specific exceptions and other exceptions, such
javax.ejb.CreateException. JBuilder’s E]JB tools generate an ejbCreate()
method that throws javax.ejb.CreateException.

How JBuilder can help you create a session bean

If you are creating a EJB 2.0 session bean, you begin by right-clicking the
EJB Designer pane and choosing Create EJB | Session Bean from the
context menu or by clicking the Create EJB icon on the EJB Designer
toolbar and choosing Session Bean. A session bean representation appears
in the EJB Designer with an inspector for modifying its attributes:

@ JBuilder 8 - C:/Documents and Settings/ljeffries/jbproject/NewSessionBean;! o ] 3}
File Edit Search \iew Project Run Team Wizards Tools Window Help
DSE-BAEdES |- ~2@E & # S % RS-
BHy-E-te-|dl-e > &
e -1 New.. - BB @Sessionmodule |
I@ MNewSessionBean jpx 5@ - "e % B 5-0n g - '& ﬂ@g
@ i <Praject Sources :
o il newsessionbean :
E*% Sessionhodule
[ndi-definifions xml

< Enterprise1 Bean properties

© sessionContext Bean narne: Enterarise

@ setSessionGontext

Interfaces remaote -
gjhCreate
Segsion type: Stateless -
= .I.jé.té.s.o.u.r.cé.s.. e
a Trangaction type Container -
Classes and packages
Inheritance
/1 Default
‘[ EJB Designer [ EJB DD Editor | _EJB DD Source | History | Properties
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Use the inspector to choose whether the session bean is stateful or stateless
and to set other attributes. For more information about creating session
beans with the EJB 2.0 Designer, see “Creating session beans” on page 6-8.

Using JBuilder’s Enterprise JavaBean 1.x wizard, you can begin creating a
EJB 1.1 session bean by selecting either the Stateless Session Bean or
Stateful Session Bean option on the wizard’s second page:

@ Enterprise JavaBean Wizard - Step 2 of 3 5[

§; Create a new Enterprise JavaBean component

Fillin the fields below to setthe package, name, base class, and other options for the
Enterprise JavaBean companentwhich will be created.

Class information

Package: |moreeihheans | il |

Class name: [BookBean

|
Base class: |iava.lang.0hiect | b | 4

[_] Allow only JavaBeans

Options
(@ Stateless session hean
() Stateful session bean

("1 Bean managed persistence entity bean

("1 Container managed persistence EJB 1.0 entity bean

| <gack || mestx |[ Emisn || cancal || Hew |

Not only do JBuilder’s EJB tools create your enterprise bean class, they
also create the bean’s home and remote/local interfaces as they create the
bean class. This way, you are assured the create () method of the home
interface returns the remote/local interface while the ejbCreate () method
always returns void.

When you write the business methods in your EJB 2.0 bean class, you use
the inspector to specify in which interface the methods are declared. The
EJB Designer then adds the correct declaration for you to the proper
interface. If you specify a home interface, the EJB Designer declares the
method as a home business method. It adds the prefix ejpHome to the
name of the method in your bean class and declares the method without
the prefix in the home interface.

After you write the business methods in your EJB 1.x bean class, you can
use the Bean designer to specify which of those you want defined in the
bean’s remote interface for an EJB 1.1 session bean. A client application
can access only those methods defined in the remote interface. Once you
specify which methods you want a client to be able to call, the Bean
designer defines the methods in the remote interface for you.

If you already have a complete enterprise bean class, but don’t have home
and remote interfaces for it, you can use JBuilder’s EJB 1.x Interfaces
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wizard to create them. The method signatures will comply with EJB 1.1
specifications in the home and remote interfaces without you having to
worry about making them correct.

For more information about using JBuilder’s tools to develop EJB 1.1
session beans, see “Creating a session bean” on page 8-7. For more
information about using JBuilder’s tools to develop EJB 2.0 session beans,
see Chapter 6, “Creating 2.0 session beans and message-driven beans with
the EJB Designer.”

The life of a session bean

Stateful and stateless session beans have different life cycles. You should
understand what happens during the life cycle of each.

Stateless beans

The life of a stateless session bean begins when the client calls the create()
method of the session bean’s home interface. The container creates a new
instance of the session bean and returns an object reference to the client.

Figure 15.1 Stateless session bean life cycle

Bean does
not exist

setSessionContext()

¢jbCreate() ejbRemove()
business Bean exists; placed
methods in method-ready poo

During the creation process, the container invokes the setSessionContext ()
method of the SessionBean interface and calls the ejbCreate () method of the
session bean implementation. The new bean object joins a pool of stateless
bean objects that are ready for use by clients. Because stateless session
objects don’t maintain client-specific state, the container can assign any
bean object to handle an incoming method call. When the container
removes an object from the session bean object pool, it calls the ejbRemove ()
method of the bean object.

Note that calling the create() or remove () methods of the home and
remote/local interfaces doesn’t add or remove a stateless session bean
object to or from the stateless session bean pool. The container controls the
life cycle of stateless beans.
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Stateful beans

The life of a stateful session bean begins when the client calls the create()
method of the session bean’s home interface. The container creates a new
instance of the session bean, initializes it, and returns an object reference
to the client.

During the creation process, the container invokes the setSessionContext ()
method of the SessionBean interface and calls the ejbCreate () method of the
session bean implementation. As a bean provider, you can use these
methods to initialize the session bean.

The state of the session bean is now method ready, which means it can
perform nontransaction operations or be included in a transaction for
transaction operations. The bean remains in the method-ready state until
one of three things happens:

¢ The bean enters a transaction.
¢ The bean is removed.
* The bean is passivated.

When a client calls the renove () method of the remote/local or home
interface, the container invokes the corresponding ejbRemove () method on
the session bean object. As a bean provider, you put any
application-specific cleanup code in this method. After ejbRemove ()
completes, the bean object is no longer usable. If the client attempts to call
a method in the bean object, the container throws the
java.rmi.NoSuchObjectException.

Figure 15.2 Stateful session bean life cycle

Bean does
not exist
setSessionContext()
ejbCreate() ejbRemove()
ejbPassivate()

o —_— . .
non-transaction Bean exists; \ Bean in passive
methods ——————= method ready ‘7&

ejbActivate()
joins transaction
afterBegin() commit/rollback
beforeCompletion()
afterCompletion()
transaction Bean is method-ready
methods =™ in transaction
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The container can deactivate the session bean instance. Usually this occurs
for resource management reasons such as when a session object is idle for
a while or if the container requires more memory. The container
deactivates the bean by calling the bean’s ejbPassivate () method. When a
bean instance is deactivated, which is called passivation, the container
stores reference information and the state of the session object on disk and
frees the memory allocated to the bean. You can add code to ejbPassivate()
if you have some task you want to execute just before passivation occurs.

The container activates the bean object again by calling the ejbActivate()
method. This occurs when the client calls a method on the session bean
that is passivated. During activation, the container recreates the session
object in memory and restores its state. If you want something to happen
immediately after the bean becomes active again, add your code to the
ejbActivate () method.

The method-ready in transaction state

When a client calls a method on a session bean object in a transactional
context, the container starts a new transaction or includes the bean object
in an existing one. The bean enters the method-ready in transaction state.
There are points in a transaction’s life cycle, called transaction
synchronization points, where a session bean object can be notified of
upcoming transaction events and the object can take some action
beforehand if necessary.

The SessionSynchronization interface

A session bean can implement the SessionSynchronization interface if it
wants to be notified about the state of any transaction in which it is
involved. Only stateful session beans using container-managed
transactions can implement SessionSynchronization. Its use is optional. The
methods of SessionSynchronization are callbacks made by the container into
the bean, and they mark points within the transaction. Here is the
SessionSynchronization interface:

public interface javax.ejb.SessionSynchronization
{
public abstract void afterBegin() throws RemoteException;
public abstract void beforeCompletion() throws RemoteException;
public abstract void afterCompletion(boolean completionStatus) throws
RemoteException;
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For an E]JB 2.0 session bean, use the bean’s Inspector in the EJB Designer to
set the Session Synchronization attribute to true to add the three
SessionSynchronization interface methods to your bean class:

Bean properties

@ MyBean

Bean name hityBean | & sessionContext

Interfaces: rermote ~| ® SEtBESS!mCDmm
& afterBeqin
Session type Stateful - & beforeCompletion
Session synchronization: | true -
ejhCreate

Transaction type: Cantainer

& afterCompletion

- sjbCreateMathari

Clasges and packages...
Inheritance

For an EJB 1.1 session bean, the Enterprise JavaBean 1.1 wizard can add
these methods to your bean class. Using the wizard, check the Session
Synchronization check box, and the wizard declares the three methods
with empty bodies in your bean class:

4 Enterprise JavaBean Wizard - Step 2 of 3 E x|

@ Create a new Enterprise JavaBean component

Fillin the fields below to setthe package, name, base class and other options for the
Enterprise JavaBean component which will be created.

Class Information

Package: |Lu(saBeans

"|

Class name: [Enterprise’ Bean

Base class: |iaua.lang.0hiec(

‘ i || - |

Options
(® Stateless session bean

() Stateful session hean

[v] Session synchronization
() Bean managed persistence entity hean

() Container managed persistence entity hean

The following table briefly describes each method:

Method
afterBegin()

beforeCompletion()

afterCompletion()

Description

Notifies the bean instance that it is about to be used in a
transaction. Any code you write within afterBegin() occurs
within the scope of the transaction.

Notifies the bean instance that the transaction is about to
commit. If the bean has any cached values, use
beforeCompletion() to write them to the database. If necessary,
a session bean could use the beforeCompletion() method to
force the transaction to roll back by calling the
setRollbackOnly () method of the SessionContext interface.

Notifies the bean instance that the transaction has completed.
If the transaction was committed, the parameter
completionStatus is set to true. If the transaction was rolled
back, the parameter is set to false.
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This is how the SessionSynchronization methods are used: The client calls a
transactional business method defined in the remote interface, which puts
the bean object in the transaction-ready state. The container calls the
afterBegin() method in the bean object. Later, if the transaction is
committed, the container calls beforeCompletion (), and then, if the commit
was successful, the afterCompletion(true) method. If the transaction was
rolled back or otherwise failed to commit, the container calls
afterCompletion(false). The session bean object is now in method-ready
state again.

For more information about using session beans in transactions, see
Chapter 20, “Managing transactions.”
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An entity bean directly represents data stored in persistent storage, such
as a database. It maps to a row or rows within one or more tables in a
relational database, or to an entity object in an object-oriented database. It
can also map to one or more rows across multiple tables. In a database, a
primary key uniquely identifies a row in a table. Similarly, a primary key
identifies a specific entity bean instance. Each column in the relational
database table maps to an instance variable in the entity bean.

Because an entity bean usually represents data stored in a database, it
lives as long as the data. Regardless of how long an entity bean remains
inactive, the container doesn’t remove it from persistent storage.

The only way to remove an entity bean is to explicitly do so. An entity
bean is removed by calling its remove () method, which removes the
underlying data from the database. Or an existing enterprise application
can remove data from the database.

Persistence and entity beans

All entity enterprise beans are persistent; that is, their state is stored
between sessions and clients. As a bean provider, you can choose how
your entity bean’s persistence is implemented.

You can implement the bean’s persistence directly in the entity bean class,
making the bean itself responsible for maintaining its persistence. This is
called bean-managed persistence.

Or you can delegate the handling of the entity bean’s persistence to the
EJB container. This is called container-managed persistence.
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Bean-managed persistence

An entity bean with bean-managed persistence contains the code to access
and update a database. That is, you, as the bean provider, write database
access calls directly in the entity bean or its associated classes. Usually you
write these calls using JDBC.

The database access calls can appear in the entity bean’s business
methods, or in one of the entity bean interface methods. (You'll read more
about the entity bean interface soon.)

Usually a bean with bean-managed persistence is more difficult to write
because you must write the additional data-access code. And, because you
might choose to embed the data-access code in the bean’s methods, it can
also be more difficult to adapt the entity bean to different databases or to a
different schema.

Container-managed persistence

You don’t have to write code that accesses and updates databases for
entity beans with container-managed persistence. Instead, the bean relies
on the container to access and update the database.

Container-managed persistence has many advantages compared to
bean-managed persistence:

* Such beans are easier to code.

¢ Persistence details can be changed without modifying and recompiling
the entity bean. Instead the deployer or application assembler can
modify the deployment descriptor.

¢ The complexity of the code is reduced, as is the possibility of errors.

* You, as the bean provider, can focus on the business logic of the bean
and not on the underlying system issues.

Container-managed persistence has some limitations, however. For
example, the container might load the entire state of the entity object into
the bean instance’s fields before it calls the ejbLoad () method. This could
lead to performance problems if the bean has many fields.

Primary keys in entity beans

Each entity bean instance must have a primary key. A primary key is a
value (or combination of values) that uniquely identifies the instance. For
example, a database table that contains employee records might use the
employee’s social security number for its primary key. The entity bean
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modeling this employee table would also use the social security number
for its primary key.

For enterprise beans, the primary key is represented by a String or Integer
type or a Java class containing the unique data. This primary key class can
be any class as long as that class is a legal value type in RMI_IIOP. This
means the class must extend the java.io.Serializable interface, and it must
implement the Object.equals (Other other) and Object.hashCode () methods,
which all Java classes inherit.

The primary key class can be specific to a particular entity bean class. That
is, each entity bean can define its own primary key class. Or multiple
entity beans can share the same primary key class.

Writing the entity bean class

To create an entity bean class,
¢ Create a class that implements the javax.ejb.EntityBean interface.

¢ Implement one or more ejbCreate () methods. If you've already created
the home or local home interface for the bean, the bean must have an
ejbCreate () method with the same signature for each create () method in
that interface. If an ejbCreate () method has a parameter, you must also
declare and implement an ejbPostCreate () method.

¢ Define and implement the business methods you want your bean to
have. If you've already created the remote or local interface for the
bean, the methods must be defined exactly as they are in the remote or
local interface.

¢ For entity beans with bean-managed persistence, implement finder
methods.

JBuilder’s EJB tools can start these tasks for you. They create a class that
extends the EntityBean interface and writes empty implementations of the
EntityBean methods. You fill in the implementations if your bean requires
it. The next section explains what these methods are and how they are
used.

If you’d like to build EJB 2.0 entity beans using existing database tables,
you import a database schema into the EJB Designer and use it to create
your entity beans. For more information, see “Creating CMP 2.0 entity
beans from an imported data source” on page 7-1.

To use existing database tables for EJB 1.x entity beans, you use JBuilder’s
EJB 1.x Entity Modeler. For more information, see “Creating entity beans
with the E]JB 1.x Entity Bean Modeler” on page 9-1.
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Implementing the EntityBean interface

The EntityBean interface defines the methods all entity beans must
implement. It extends the EnterpriseBean interface.

public void EntityBean extends EnterpriseBean {
public void setEntityContext (EntityContext ctx) throws EJBException,
RemoteException;
public void unsetEntitycontext () throws EJBException, RemoteException;
void ejbRemove () throws RemoveException, EJBException, RemoteException;
void ejbActivate() throws EJBException, RemoteException;
void ejbPassivate() throws EJBException, RemoteException;
void ejbLoad() throws EJBException, RemoteException;
public void ejbStore() throws EJBException, RemoteException;

}

The methods of the EntityBean interface are closely associated with the life
cycle of an entity bean. This table explains their purpose:

Method
setEntityContext()

unsetEntityContext()

ejbRemove()

ejbActivate

ejbPassivate()

Description

Sets an entity context. The container uses this method to
pass a reference to the EntityContext interface to the bean
instance. The EntityContext interface provides methods to
access properties of the runtime context for the entity bean.
An entity bean instance that uses this context must store it
in an instance variable.

Frees the resources that were allocated during the
setEntityContext () method call. The container calls this
method before it terminates the life of the current instance
of the entity bean.

Removes the database entry or entries associated with this
particular entity bean. The container calls this method when
a client invokes a remove () method.

Notifies an entity bean that it has been activated. The
container invokes this method on the instance selected from
the pool of available instances and assigned to a specific
entity object identity. When the bean instance is activated, it
has the opportunity to acquire additional resources that it
might need.

Notifies an entity bean that it is about to be deactivated—
that is, the instance’s association with an entity object
identity is about to be broken and the instance returned to
the pool of available instances. The instance can then release
any resources allocated with the ejbActivate() method that
it might not want to hold while in the pool.

16-4 Enterprise JavaBeans Developer’s Guide



Writing the entity bean class

Method Description

ejbLoad() Refreshes the data the entity object represents from the
database. The container calls this method on the entity bean
instance so that the instance synchronizes the entity state
cached in its instance variables to the entity state in the
database.

ejbStore() Stores the data the entity object represents in the database.
The container calls this method on the entity bean instance
so that the instance synchronizes the database state to the
entity state cached in its instance variables.

Declaring and implementing the entity bean methods

Entity beans can have three types of methods:
¢ Create methods
¢ Finder methods

¢ Business methods

Creating create methods

If you use JBuilder’s EJB tools to begin your enterprise bean, you'll see
that they add an ejbCreate () method and an ejbPostCreate () method to the
bean class that takes no parameters. You can write additional create
methods if your bean requires them.

Keep in mind that entity beans are not required to have create methods.
Calling a create method of an entity bean inserts new data in the database.
You can have entity beans without create methods if new instances of
entity objects should be added to the database only through DBMS
updates or through a legacy application.

ejbCreate() method
If you choose to add additional ejbCreate () methods that include
parameters, remember these rules:

* Each ejbCreate () must be declared as public.

¢ For container-managed entity beans, an ejbCreate () method must
return null.

The container has complete responsibility for creating
container-managed entity beans.

¢ For bean-managed entity beans, an ejbCreate () method must return an
instance of the primary key class for the new entity object.

The container uses this primary key to create the actual entity reference.
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¢ The parameters of an ejbCreate () method must be of the same number
and type as those in the corresponding create () method in the bean’s
remote interface.

* Each ejbCreate () method must have a corresponding ejbPostCreate ()
method that matches the ejbCreate () in the same number of parameters.

The signature for an ejbCreate () method is the same, regardless of whether
the bean uses container-managed or bean-managed persistence. This is
the signature for all ejbCreate () methods of an entity bean:

public <PrimaryKeyClass> ejbCreate( <zero or more parameters>
// implementation
}

When the client calls the create() method, the container in response
executes the ejbCreate () method and inserts a record representing the
entity object into the database. The ejbCreate () methods usually initialize
some entity state. Therefore, they often have one or more parameters and
their implementations include code that sets the entity state to the
parameter values. For example, the bank example discussed later in this
chapter has a checking account entity bean whose ejbCreate () method
takes two parameters, a string and a float value. The method initializes the
name of the account to the string value and the account balance to the float
value:

public AccountPK ejbCreate(String name, float balance) {
this.name = name;
this.balance = balance;
return null;

}

ejbPostCreate() method

When an ejbCreate () method finishes executing, the container then calls a
matching ejbPostCreate() method to allow the instance to complete its
initialization. The ejbPostCreate () matches the ejbCreate () method in its
parameters, but it returns void:

public void ejbPostCreate( <zero or more parameters>
// implementation

}
Follow these rules when defining an ejbPostCreate ():
¢ It must be declared as public.
¢ It can’t be declared as final or static.
e Its return type must be void.

e Its parameter list must match that of the corresponding ejbCreate()
method.

Use ejbPostCreate () to perform any special processing your bean needs to
do before it becomes available to the client. If your bean doesn’t need to
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do any special processing, leave the method body empty, but remember to
include one ejbPostCreate() for every ejbCreate () for an entity bean with
bean-managed persistence.

Creating finder methods

Every entity bean must have one or more finder methods. Finder methods
are used by clients to locate entity beans. Each bean-managed entity bean
must have an ejbFindByPrimaryKey () method that has a corresponding
findByPrimaryKey () in the bean’s home interface. This is the
ejbFindByPrimaryKey () method’s signature:

public <PrimaryKeyClass> ejbFindByPrimaryKey (<PrimaryKeyClass primaryKey>) {
// implementation
}

You can define additional finder methods for your bean. For example, you
might have an ejbFindByLastName () method. Each finder method must
follow these rules:

¢ It must be declared as public.
¢ Its name must start with the prefix ejbFind.
e It can’t be declared as static or final.

¢ For an EJB 1.1 bean, it must return either a primary key or a collection
of primary keys or an Enumeration of primary keys. For an EJB 2.0
bean, it must return a java.util.Collection of EJBObjects (either the
remote or local interfaces) or a single EJBObject.

* The parameters and return type of the method must be valid Java RMI
types.

For entity beans with bean-managed persistence, each finder method
declared in the bean class must have a corresponding finder method in the
bean’s home or local home interface that has the same parameters, but
returns the entity bean’s remote/local interface. The client locates the
entity bean it wants by calling the finder method of the home interface
and the container then invokes the corresponding finder method in the
bean class. See “Finder methods for entity beans” on page 18-6.

Finder methods for an EJB 2.0 entity bean with container-managed
persistence must have an EJB query language query defined in its
deployment descriptor. Use the EJB Designer to add a finder method, then
use the finder method’s inspector to define the query. For information
about writing EJB QL queries, see “Enterprise JavaBeans Query
Language” on the Sun web site at
http://java.sun.com/j2ee/tutorial/1_3-fcs/doc/EJBQL.html.
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Writing the business methods

Within your enterprise bean class, write full implementations of the
business methods your bean needs. To make these methods available to a
client, you must also declare them in the bean’s local or remote interface
using the exact same signature.

The life of an entity bean

There are three distinct states in the life cycle of an entity enterprise bean:
¢ Nonexistent

* Pooled

* Ready

The following diagram depicts the life cycle of an entity bean instance:

Figure 16.1 Entity bean life cycle

Bean does not
exist
setEntityContext() unsetEntityContext()
¢jbFind...()
Bean exists; methods
ejbCreate() )
ejbPostCreate() |  ejbActivate() ejbPassivate() | GIbRemove()
| Bean is in ready state
ejbLoad() ejbStore()
business
methods
The nonexistent state

At first the entity bean instance doesn’t exist. The EJB container creates an
instance of an entity bean and then it calls the setEntityContext () method
on the entity bean to pass the instance a reference to its context; that is, a
reference to the EntityContext interface. The EntityContext interface gives
the instance access to container-provided services and allows it to obtain
information about its clients. The entity bean is now in the pooled state.
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The pooled state

Each type of entity bean has its own pool. None of the instances in the
pool are associated with data. Because none of their instance variables
have been set, the instances have no identity and they are all equivalent.
The container is free to assign any instance to a client that requests such an
entity bean.

When a client application calls one of the entity bean’s finder methods, the
container executes the corresponding ejbFind () method on an arbitrary
instance in the pool. The instance remains in the pooled state during the
execution of a finder method.

When the container selects an instance to service a client’s requests to an
entity object, that instance moves from the pooled to the ready state. There
are two ways that an entity instance moves from the pooled state to the
ready state:

e Through the ejbCreate() and ejbPostCreate () methods.
* Through the ejbactivate () method.

The container selects the instance to handle a client’s create() request on
the bean’s home interface. In response to the create() call, the container
creates an entity object and calls the ejbCreate() and ejbPostCreate ()
methods when the instance is assigned to the entity object.

The container calls the ejbActivate() method to activate an instance so that
it can respond to an invocation on an existing entity object. Usually the
container calls ejbActivate () when there is no suitable instance in the
ready state to handle the client’s calls.

The ready state

When the instance is in the ready state, it is associated with a specific
primary key. Clients can call the application-specific methods on the
entity bean. The container calls the ejbLoad () and ejbStore () methods to tell
the bean to load and store its data. They also enable the bean instance to
synchronize its state with that of the underlying data entity.

Returning to the pooled state

When an entity bean instance moves back to the pooled state, the instance
is decoupled from the data represented by the entity. The container can
now assign the instance of any entity object within the same entity bean
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home. There are two ways an entity bean instance moves from the ready
state back to the pooled state:

¢ The container calls the ejbPassivate () method to disassociate the
instance from its primary key without removing the underlying entity
object.

¢ The container calls the ejbRemove () method to remove the entity object.
It calls ejbremove () when the client application calls the bean’s home or
remote remove () method.

To remove an unassociated instance from the pool, the container calls the
instance’s unsetEntityContext () method.

A bank entity bean example

The bank example shows you how to use entity beans. It includes two
implementations of the same Account remote interface. One
implementation uses bean-managed persistence, and the other uses
container-managed persistence.

The Savings entity bean, which uses bean-managed persistence, models
savings accounts. As you examine the entity bean code, you'll see that it
includes direct JDBC calls.

The Checking entity bean, which uses container-managed persistence,
models checking accounts. It relies on the container to implement
persistence, not you, the bean developer.

A third enterprise bean called Teller transfers funds from one account to
the other. It’s a stateless session bean that shows you how calls to multiple
entity beans can be grouped within a single container-managed
transaction. Even it the credit occurs before the debit in the transfer
operation, the container rolls back the transaction if the debit fails, and
neither the debit nor the credit occurs.

You can find complete code for the bank example in the
/BorlandEnterpriseServer/examples/ejb/bank directory.

The entity bean home interface

Multiple entity beans can share the same home and remote/local
interfaces, even if one entity bean uses container-managed persistence and
the other uses bean-managed persistence. Both Savings and Checking entity
beans use the same home interface, AccountHome. They also use the same
Account remote interface.
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The home interface for an entity bean is very much like the home interface
for a session bean. They extend the same javax.ejb.EJBHome or
javax.ejb.EJBLocalHome interface. The home interface for entity beans must
include at least one finder method. A create() method is optional.

Here is the code for the AccountHome interface:

public interface AccountHome extends javax.ejb.EJBHome {
Account create(String name, float balance)
throws java.rmi.RemoteException, javax.ejb.CreateException;
Account findByPrimaryKey (AccountPK primaryKey)
throws java.rmi.RemoteException, javax.ejb.FinderException;
java.util.Enumeration findAccountsLargerThan(float balance)
throws java.rmi.RemoteException, javax.ejb.FinderException:
}

The AccountHome home interface implements three methods. While the
create() method is not required for entity beans, the bank example does
implement one. The create() method inserts a new entity bean object into
the underlying database. You could choose to defer the creation of new
entity objects to the DBMS or to another application, in which case you
would not define a create () method.

The create () method requires two parameters, an account name string and
a balance amount. The implementation of this method in the entity bean
class uses these two parameter values to initialize the entity object state—
the account name and the starting balance—when it creates a new object.
The throws clause of a create () method must include the
java.rmi.RemoteException and the java.ejb.CreateException. It can also
include additional application-specific exceptions.

Entity beans must have the findByPrimaryKey () method, so the AccountHome
interface declares this method. It takes one parameter, the AccountPK
primary key class, and returns a reference to the Account remote interface.
This method finds one particular account entity and returns a reference to
it.

Although it’s not required, the home interface also declares a second
finder method, findAccountsLargerThan (). This method returns a Java
Enumeration containing all the accounts whose balance is greater than some
amount.

The entity bean remote interface

More than one entity bean can use the same remote/local interface, even
when the beans use different persistence management strategies. The
bank example’s two entity beans both use the same Account remote
interface.
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The remote interface extends the javax.ejb.EJBObject interface and exposes
the business methods that are available to clients. Here is the code:

public interface Account extends javax.ejb.EJBObject {
public float getBalance() throws java.rmi.RemoteException;
public void credit (float amount) throws java.rmi.RemoteException;
public void debit (float amount) throws java.rmi.RemoteException;
}

An entity bean with container-managed persistence

The bank example implements a Checking entity bean that illustrates the
basics for using 1.1 container-managed persistence. In many ways, this
implementation is like a session bean implementation. There are some key
things to note in the implementation of an entity bean that uses
container-managed persistence, however:

¢ The entity bean has no implementations for finder methods. The EJB
container provides the finder method implementations for entity beans
with container-managed persistence. Rather than providing the
implementation for the finder methods in the bean’s class, the
deployment descriptor contains information that enables the container
to implement these finder methods.

* The entity bean declares all fields public that are managed by the
container for the bean. The Checking bean declares name and balance to be
public fields.

¢ The entity bean class implements the methods declared in the
EntityBean interface: ejbActivate(), ejbPassivate(), ejbLoad(), ejbStore(),
ejbRemove (), setEntityContext (), and unsetEntityContext (). The entity
bean is required to provide skeletal implementations of these methods
only, however, although it is free to add application-specific code
where it is appropriate. The CheckingAccount bean saves the context
returned by setEntityContext () and releases the reference in
unsetEntityContext (). Otherwise, it adds no additional code to the
EntityBean interface methods.

® Checking includes an implementation of the ejbCreate () method because
this enterprise bean allows callers to create new checking accounts. The
implementation also initializes the instance’s two variables, name and
balance, to the parameter values. ejbCreate () returns a null value
because, with container-managed persistence, the container creates the
appropriate reference to return to the client.

¢ The CheckingAccount bean class provides the minimal implementation of
the ejbPostCreate () method, although this method could have
performed further initialization work if it was needed. For beans with
container-managed persistence, you need just a minimal
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implementation of ejbPostCreate () because it serves as a notification
callback.

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

public class CheckingAccount implements EntityBean {

}

private javax.ejb.EntityContext _context;
public String name;
public float balance;

public float getBalance() {
return balance;

}

public void debit (float amount) {
if (amount > balance) {
// mark the current transaction for rollback ...
_context.setRollbackOnly () ;
}
else {
balance = balance - amount;
}
}

public void credit (float amount) {
balance = balance + amount;

}

public AccountPK ejbCreate(String name, float balance) {
this.name = name;
this.balance = balance;
return null;

}

public void ejbPostCreate(String name, float balance) {}

public void ejbRemove() {}

public void setEntityContext (EntityContext context) {
_context = context;

}

public void unsetEntityContext() {
context = null;

}

public void ejbActivate() {}
public void ejbPassivate() {}
public void ejbLoad() {}
public void ejbStore() {}
public String toString() {
return"CheckingAccount [name=" + name + ",balance=" + balance +"]";

}
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An entity bean with bean-managed persistence

The bank example also implements a Savings bean, an entity bean with
bean-managed persistence. The Savings bean accesses a different account
table than the Checking bean. Although these two entity beans use different
persistence-management approaches, they can both use the same home
and remote interfaces. There are differences between the two
implementations, however.

An entity bean implementation with bean-managed persistence does the
following:

It can declare its instance variables to be private rather than public.

The bean includes code to access these variables, to load the database
values into these instance variables, and to store their changes to the
database. As such, the bean can limit access to these variables as it sees
fit. This differs from a bean using container-managed persistence,
which must declare all container-managed variables to be public so that
the container can access them.

The ejbCreate () method returns the primary key class.

In the SavingsAccount bean class the class is AccountPK. The container
takes the returned primary key class and uses it to construct a remote
reference to the entity bean instance.

Just like beans with container-managed persistence, a bean with
bean-managed persistence may optionally provide more than an empty
implementation of the ejbCreate () method.

The SavingsAccount bean class doesn’t need to include additional
initialization code in this method.

It has implementations for the ejbLoad () and ejbStore() methods.

A bean using container-managed persistence usually provides just an
empty implementation of these methods because the container handles
persistence. An entity bean with bean-managed persistence must
provide its own code to read the database values into its instance
variables in the ejbLoad () method, and to write to the database with
changed values in the ejbStore () method.

It has implementations for all finder methods.

The SavingsAccount entity bean class implements two finder methods,
the required ejbFindByPrimaryKey () method, and the optional
ejbFindAccountsLargerThan () method.
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* An entity bean with bean-managed persistence must implement the
ejbRemove () method.

Because the bean is managing the underlying database entity object, it
must implement this method so that it can remove the entity object
from the database. A bean with container-managed persistence will
omit the implementation of this method because the container is
responsible for the database management.

¢ Each method that accesses the underlying database object must include
the correct database access code.

These methods are ejbCreate (), ejbRemove (), ejbLoad (), ejbStore,
ejbFindByPrimaryKey (), all other finder methods, and the business
methods. Each method contains code to connect to the database,
followed by code to build and then execute SQL statements that
accomplish the functionality encompassed by the method. When the
SQL statements complete, the method closes the statements and the
database connection before returning.

The following code sample shows the interesting code portions from the
SavingsAccount implementation class. The example removes the code that is
merely the empty implementations of the EntityBean interfaces methods,
such as ejbActivate(), ejbPassivate(), and so on.

First look at the ejbLoad () method, which accesses the database entity object,
to see how a bean with bean-managed persistence implements database
access. Note that all of the methods implemented in the SavingsAccount class
follow the same approach as ejbLoad () uses. The ejbLoad () method begins by
establishing a connection to the database. It calls the internal getConnection()
method, which uses a DataSource to obtain a JDBC connection to the
database from a JDBC connection pool. Once the connection is established,
ejbLoad() creates a PreparedStatement object and builds its SQL database
access statement. Because ejbLoad () reads the entity object values into the
entity bean’s instance variables, it builds an SQL SELECT statement for a
query that selects the balance value for the savings account whose name
matches a pattern. The method then executes the query. If the query returns
a result, it extracts the balance amount. The ejbLoad () method finished by
closing the PreparedStatement objects and then closing the database
connection. Note that the ejbLoad () method doesn’t actually close the
connection. Instead, it simply returns the connection to the connection pool.

import.java.sql.*;
import javax.ejb.*;
import java.util.*;
import java.rmi.RemoteException;

public class SavingsAccount implements EntityBean {
private entitycontext _constext;
private String _name;
private float _balance;
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public float getBalance() {
return _balance;

}

public void debit (float amount) {
if (amount > balance) {
// mark the current transaction for rollback...
_context.setRollbackOnly () ;
} else {
_balance = _balance - amount;
}
}
public void credit(float amount) {
_balance = _balance + amount;

}

// setEntitycontext (), unsetEntityContext(), ejbActivate(), ejbPassivate(),
// ejbPostCreate() skeleton implementations are not shown here

public AccountPK ejbCreate(String name, float balance)
throws RemoteException, CreateException {

_name = name;
_balance = balance;
try {

Connection connection = getConnection();
PreparedStatement statement = connection.prepareStatement
("INSERT INTO Savings_Accounts (name, balance) VALUES (?,?)*);
statement.setString (1, _name);
statement.setFloat (2, _balance);
if (statement.executeUpdate() != 1) {
throw new CreateException("Could not create: " + name);
}
statement.close();
connection.close();
return new AccountPK (name);
} catch(SQLException e) {
throw new RemoteException("Could not create: " + name, 3);
}
}

public void ejbRemote() throws RemoteException, RemoveException {
try {

Connection connection = getConnection();

PreparedStatement statement = connection.prepareStatement
("DELETE FROM Savings Account WHERE name = ?");

statement.setString (1, _name);

if (statement.executeUpdate() != 1) {
throw new RemoteException("Could not remove: " + _name, e);

}

statement.close();

connection.close();

catch(SQLException e) {

throw new RemoteException("Could not remove: " + _name, e);

—
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public AccountPK ejbFindByPrimaryKey (AccountPK key) throws RemoteException,

FinderException {

try {

}

}
}

Connection connection = getConnection();
PreparedStatement statement = connection.prepareStatement
("SELECT name FROM Savings_Accounts WHERE name = ?");

statement.setString(1, key.name);
ResultSet resultSet = statement.executeQuery();
if(!resultSet.next()) {
throw new FinderException("Could not find: " + key
statement.close();
connection.close();
return key;
catch(SQLException e) {
throw new RemoteException("Could not find: " + key, e);

public java.util.Enumeration ejbFindAccountsLargerThan(float balance)

throws RemoteException, FinderException {

try {

—

}
}

Connection connection = getConnection();

PreparedStatement statement = connection.prepareStatement
("SELECT name FROM Savings_Account WHERE balance > ?");

statement.setFloat (1, balance);

ResultSet resultSet = statement.executeQuery();

Vector keys = new Vector();

while(resultSet.next()) {
String name = resultSet.getString(1);
keys.addElement (new AccountPK (name));

}

statement.close();

connection.close();

return keys.elements();

catch(SQLException 3) {

throw new RemoteException("Could not findAccountsLargerThan: " +

balance, e);

public void ejbLoad() throws RemoteException {
// get the name from the primary key
_name = (AccountPK) _context.getPrimaryKey()).name;
try {

Connection connection = getConnection();
PreparedStatement statement = connection.prepareStatement
("SELECT balance FROM Savings_Account WHERE name = ?");
statement.setString(l, _name);
ResultSet resultSet = statement.executeQuery();
if(!resultSet.next()) {
throw new RemoteException("Account not found: " + _name);
}
_balance = resultSet.getFloat(l);
statement.close();
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connection.close();
} catch(SQLException e) {
throw new RemoteException("Could not load: " + _name, e):
}
}

public void ejbStore() throw RemoteException {

try {

Connection connection = getConnection();

PreparedStatement statement = connection.prepareStatement

("UPDATE Savings_Accounts SET balance = ? WHERE name = 2");

statement.setFloat (1, _balance);

statement.setString(2, _name);

statement.executeUpdate() ;

statement.close();

connection.close();

catch(SQLException e) {

throw new RemoteException("Could not store: " + _name, e);

—

}
}

private connection getconnection() throws SQLException {
Properties properties = _context.getEnvironment ();
String url = properties.getProperty("db.url");
String username = properties.getProperty ("db.username");
String password = properties.getProperty ("db.password");
if (username != null) {
return DriverManager.getConnection(url, username, password);
} else {
return DriverManager.getConnection(url);
}
}

public String toString() {
return "SavingsAccount [name=" + _name + ",balance=" + _balance +"]";
}
}

The primary key class

Both the CheckingAccount and SavingsAccount bean classes use the same field
to uniquely identify a particular account record. In this case, they both use
the same primary key class, AccountPX, to represent the unique identifier
for either type of account:

public class AccountPK implements java.io.Serializable {
public String name;
public AccountPK() {}
public AccountPK(String name) {
this.name = name;
}
}
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The deployment descriptor

The deployment descriptor for the bank example deploys three kinds of
beans: the Teller session bean, the Checking entity bean with
container-managed persistence, and the Savings entity bean with
bean-managed persistence.

You use properties in the deployment descriptor to specify information
about the entity bean’s interfaces, transaction attributes, and so on, just as
you do for session beans. But you also add additional information that is
unique to entity beans.

The bean-managed XML code sample shows typical deployment
descriptor property tags for an entity bean with bean-managed
persistence. This container-managed XML code sample illustrates the
typical deployment descriptor tags for an entity bean that uses
container-managed persistence. When you compare the descriptor tags
for the two types of entity beans, you'll notice that the deployment
descriptor for an entity bean with container-managed persistence is more
complex.

The bean’s deployment descriptor type is set to <entity>. Notice that the
first tags within the <enterprise-beans> section in both code samples
specify that the bean is an entity bean.

An entity bean deployment descriptor specifies the following type of
information:

¢ The names of the related interfaces (home and remote) and the bean
implementation class.

Each enterprise bean specifies its home interface using the <home> tag,
its remote interface using the <remote> tag, and its implementation
class name using the <ejb-class> tag.

¢ The JNDI names under which the entity bean is registered and by
which clients locate the bean.

e The bean’s transaction attributes and its transaction isolation level.

This usually appears in the <assembly-descriptor> section of the
deployment descriptor.

* The name of the entity bean’s primary key class.

In this example, the primary key class is AccountPX and it appears within
the <prim-key-class> tag.

¢ The persistence used by the bean.

The CheckingAccount bean uses container-managed persistence, so the
deployment descriptor sets the <persistence-type> tag to Container.
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e Whether the bean class is reentrant.

Neither the SavingsAccount nor the CheckingAccount bean is reentrant, so
the <reentrant> tag to set to False for both.

¢ The fields that the container manages, if the bean uses
container-managed persistence.

A bean that uses bean-managed persistence doesn’t specify any
container-managed fields. Therefore, the deployment descriptor for the
SavingsAccount bean doesn’t specify any container-managed fields. An
entity bean using container-managed persistence must specify the
names of its fields or instance variables that the container must manage.
Use a combination of the <cmp field> and <field name> tags for this.
The first tag, <cmp field>, indicates that the field is container-managed.
Within this tag, the <fields name> tag specifies the name of the field
itself. For example, the CheckingAccount bean deployment descriptor
indicates that the balance field is container-managed as follows:

<cmp field><field name>balance</field name></cmp field>

Information about the container-managed fields for container-managed
beans. The container uses this information to generate the finder methods
for these fields.

Deployment descriptor for an entity bean with bean-managed

persistence

The following code sample shows the key parts of the deployment
descriptor for an entity bean using bean-managed persistence. Because the
bean, not the container, handles its own fetches from the database entity
values and updates to these values, the descriptor doesn’t specify fields
for the container to manage. Nor does it tell the container how to
implement its finder methods, because the bean’s implementation
provides those.

<enterprise-beans>

<entity>
<description>This entity bean is an example of bean-managed

persistence</description>

<ejb-name>savings</ejb-name>
<home>AccountHome< /home>
<remote>Account</remote>
<ejb-class>SavingsAccount</ejb-class>
<persistence-type>Bean</persistence-type>
<prim-key-class>AccountPK</prim-key-class>
<reentrant>False</reentrant>

</entity>

</enterprise-beans>
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<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>savings</ejb-name>
<method-name>*</method-name>
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
</assembly-descriptor>

Deployment descriptor for an entity bean with container-managed

persistence

The next code sample shows the key parts of the deployment descriptor
for an entity bean using container-managed persistence. Because the bean
lets the container handle loading database entity values and updating

these values, the descriptor specifies the fields that the container will

manage.

<enterprise-beans>
<entity>
<description>This entity bean is an example of container-managed
persistence</description>
<ejb-name>checking</ejb-name>
<home>AccountHome></home>
<remote>Account</remote>
<ejb-class>chkingAccount</ejb-class>
<persistence-type>Container</persistence-type>
<prim-key-class>AccountPK>/prim-key-class>
<reentrant>False</reentrant>
<cmp-field>
<field-name>name</field-name>
<cmp-field>
</entity>
</enterprise-beans>
<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>checking</ejb-name>
<method-name>*</method-name>
</method>
<trans-attribute-transaction>
</container-transaction>
</assembly-descriptor>
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17

Developing message-driven
beans

Message-driven beans, introduced in the EJB 2.0 specification, greatly
simplify message-based programming. The bean provider’s primary
responsibility is implementing an onMessage () method that contains the
logic that responds to a message. The EJB container handles all other
messaging tasks. Message-driven beans use a Java Message Service (JMS)
provider, such as SonicMQ Message Broker that is bundled with JBuilder
Enterprise.

A message-driven bean is an enterprise bean that processes JMS messages.
Such messages can come from any component that can send JMS
messages, such as another enterprise bean, an application client, a web
component, or a legacy system. A message-driven bean is a listener to JMS
messages, responding when it detects a particular type of message. Much
like stateless session beans, message-driven beans are not associated with
a single client and they do not have conversational state.

Message-driven beans listen and respond to asynchronous messages. When
a sender sends an asynchronous message, it does not wait for the receiver
of the message to receive and process the message before it continues with
its own work. In contrast, the sender of a synchronous message waits for
the receiver to process the message before program control returns to the
sender. Asynchronous messaging permits loose coupling between the
message sender (the message producer) and the message receiver (the
message consumer, the message-driven bean). This makes
message-driven beans particularly useful for business-to-business
interactions and integrating an EJB system with legacy systems.
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How message-driven beans work

The deployer of a message-driven bean sets the JMS destination that the
bean listens to in the bean’s deployment descriptor. The deployment
descriptor can also include a message selector filter that associates a
message-driven bean with a particular type of message. See
“Message-driven bean deployment descriptor attributes” on page 17-6 for
more specific information.

The container activates an instance of the proper type of message-driven
bean. The bean instance consumes the message sent to its associated JMS
destination. It responds to the message using the logic contained in its
onMessage () method.

Unlike session and entity beans, message-driven beans have no

home /local home or remote/local interfaces. Therefore, a client never
directly accesses a message-driven bean. Instead a client sends a message
to a JMS destination, which is either a queue or a topic.

The point-to-point message model uses a queue. Multiple message-driven
beans can receive messages from the same queue, but only one bean can
receive each message. Consumers pull messages from the queue in that no
messages are received until a consumer requests it.

The publish-and-subscribe message model uses topics. One message
producer can send a message to many consumers using a topic.
Consumers, such as message-driven beans, subscribe to the topic.
Messages sent to a topic are delivered to all the topic’s subscribers.
Therefore, each subscriber receives a copy of the message. Messages are
pushed to the consumer.

The life of a management-driven bean instance

The life cycle of a message-driven bean is quite simple. A client sends a
message to a JMS destination to which the bean is listening. The EJB
container creates a new instance of the bean class. It then calls the bean
instance’s setMessageDrivenContext () and ejbCreate () methods, in that
order. The message-driven bean instance can now consume a message
sent to the bean’s destination. The life of the bean instance ends when the
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EJB container calls the ejbRemove () method. The following diagram depicts
the life cycle of a message-driven bean instance:
Figure 17.1 Message-driven bean life cycle

Bean does
not exist

setMessageDrivenBeanContext()
ejbCreate()
ejbRemove()

Bean exists; placed

in method-ready pool /

onMessage()

Writing a message-driven bean class

Your task of writing a message-driven bean is simplified because you
create a bean class only; message-driven beans don’t have home/local
home and remote/local interfaces.

To create a message-driven bean class,

1 Create a class that implements the javax.ejb.MessageDrivenBean interface.
The class must be defined as public and it cannot be defined as final nor
abstract.

2 In the bean class, implement the javax.jms.MessageListener interface.

3 Include a public constructor that takes no arguments. The container
calls this constructor to create instances of the message-driven bean
class.

4 Implement the ejbCreate() method that takes no arguments. The
method must be declared as public and it cannot be final or static. Its
return type must be void and it must not define any application
exceptions.

Developing message-driven beans 17-3



Writing a message-driven bean class

Implementing the MessageDrivenBean interface

The MessageDrivenBean interface defines two methods all message-driven
beans must implement. It extends the EnterpriseBean interface:

package javax.ejb;

public interface MessageDrivenBean extends javax.ejb.EnterpriseBean {
public void setMessageDrivenContext (MessageDrivenContext context)
throws EJBException;
public void ejbRemove() throws EJBException;
}

The methods of the MessageDrivenBean interface are closely associated with
the bean’s life cycle:

® setMessageDrivenContext ()—The container calls setMessageDrivenContext ()
to provide the message-driven bean instance with a reference to its
MessageDrivenContext, which is passed into the method. The container
calls this method at the beginning of the bean’s life cycle.

¢ ejbRemove () —Called by the container at the end of the bean’s life cycle.
You can use this method to free any resources allocated in the
ejbCreate() method.

Implementing the MessageListener interface

Only message-driven beans are allowed to implement the MessageListener
interface. It defines just one method, onMessage ():

package javax.jms;

public interface MessageListener {
public void onMessage (Message message);

}

Writing the onMessage() method

The heart of a message-driven bean is its onessage () method. Place all the
logic that handles an incoming message in onMessage (). The message is
passed to onMessage () in its sole argument. The logic can handle the
incoming message itself, it can pass the message on to another bean, or it
can send it to another JMS destination. You can implement helper
methods in the bean’s class that onMessage () can call.

How JBuilder can help you create a message-driven bean

You can begin creating a message-driven bean by right-clicking the EJB
Designer pane and choosing New Message Bean from the context menu.
A message-driven bean representation appears in the EJB Designer.
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Right-click the bean name in the bean representation, and in the Inspector
that appears, set the properties of the bean.

Double-click the message-driven bean source code node in JBuilder’s
project pane to see the source code generated for you:

(3) wolverine - C:/Documents and Settings/ljeffries/jbproject /untitled34,/src/me:

File Edit Search Yiew Project Run Team Wizards Tools Window Help
DEHF -DE@E « BB LA dRS ML @ =2 &
B i messagebeans.jpx - r&my_mﬂhBean‘

o]

Imessageheans.jpx
€ [ messagedrivenbeans
& my_mdbBean java
& 4 mdhBeans
& my_mdbBean java

@[ To Do

@ [i5 Imports

9 @ my_mdbBean

£ MessageDrivenBean

ﬁﬂ MessageListener

% gjbCreateq

% gjbRemaved

% onhessage(Message msg)
* setvessageDrivenContextiMessaged]
T messageDrivenContext

package nessagedrivenbeans;

import javax.ejb.*:
import javax.jma.¥:
import javax.naming.*;

public class ny udbEean implements M agelrivenBean, M

agelistener |

MessagelrivenContext messagelrivenContext;

public void ejbCreate() throws CreateException{
}

public void ejbRemove() {
}

public void setMessagelrivenContext(MessagelrivenContext messageDrivenContext) {
this.uessagelrivenfontext = messagelrivenContext;

¥

public void onMessage (Message nsg) |
/**%@rodo: flush out this merhod for a working MessageDriwvenBean®/
J*%Etodo: flush out this method for a working MessageDrivenBean®/
J¥%ftodo: flush out this method for a working MessageDriwenBean®/

¥
+

JEE
fmy_mdbBean java [

IC
[ Insert

213 |

1 [

[ »

Source | Design | Bean | UML | Doc | History

Reverted 0 modified files.

In the source code of the bean class, find the onMessage () method and write
the logic that processes an incoming message as you see fit. You can add
other methods to the bean class that are invoked by the onMessage ()

method.

You can use JBuilder’s Deployment Descriptor editor to edit the bean’s
deployment descriptor. Double-click the message-driven bean’s class
node in the project pane and click the DD Editor tab at the bottom of the
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content pane. When the Deployment Descriptor editor appears, click its
Message Driven Bean tab to display the Message Driven Bean panel:
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The next section explains some of the deployment attributes found on this
panel.

Message-driven bean deployment descriptor attributes

Each message-driven bean must be assigned a JMS destination to which
the bean listens and consumes messages from. This is a job for the
deployer, but the bean provider can enter a JMS destination in the
deployment descriptor as information for the deployer. The destination
can be a queue or a topic. If it is a queue, then the queue should have a
single message-driven bean as its consumer: don’t assign a destination to
more than one bean.

When the destination is a topic, the subscription-durability attribute must
be declared as either durable or nondurable. If a connection is somehow
lost between the EJB container and the JMS provider for a durable
subscription, messages aren’t lost. The J]MS provider stores any messages
the subscribing bean misses and sends the messages when the connection
is established once again. Nondurable subscriptions would result in lost
messages if the EJB container-JMS provider connection breaks. The
advantage of nondurable subscriptions is improved performance,
although using them makes message-driven beans less reliable.
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When a message-driven bean executes bean-managed transactions, the
acknowledge-mode attribute comes into play. It has two possible values:
auto-acknowledge or dups-ok-acknowledge. When auto-acknowledge is
specified, the EJB container sends acknowledgment to the JMS provider
right after a message is delivered to a message-driven bean instance. The
dups-ok-acknowledge value allows the EJB container to delay
acknowledgment. In some cases the JMS provider thinks the message
wasn’t delivered and therefore resends the message, resulting in a
duplicate message. If your message-driven beans uses
dups-ok-acknowledge, it must be prepared to handle duplicate messages.

A message-driven bean deployment descriptor can include a message
selector that allows a message-driven bean to be more selective about the
messages it receives from a queue or topic. A message selector consists of
an expression that uses Boolean logic. It uses a subset of SQL-92
conditional expression syntax. Here’s an example:

Department = "547" AND Salary BETWEEN 56000.00 AND 85000.00

Remember when specifying a message selector that this information is
kept in the bean’s deployment descriptor, which is an XML file. In XML,
the < and > symbols and other special characters have special meaning.
Including them in the message selector means the resulting XML file will
create parsing errors. Therefore, logic which uses these symbols must be
placed in a CDATA section. For example,

<message-selector>
<[CDATA[

Total > 100.00
11>
</message-selector>

See the JMS specification on Sun Microsystems’ web site at
http://java.sun.com/products/jms/docs.html for more information.

Using the SonicMQ Message Broker with message-driven beans

SonicMQ Message Broker, a JMS provider, is included with JBuilder
Enterprise. To use SonicMQ with a message-driven bean you have
developed, follow these steps:

1 Click the top of the message-driven bean in the EJB Designer to display
the bean’s inspector.

2 If your message-driven bean listens to a queue, follow these steps:

a Specify the Transaction type as Bean or Container from the
drop-down list.

b Specify the Acknowledge Mode as Auto-Acknowledge or
Dups-Ok-Acknowledge.

¢ Specify the Message Selector.
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d Specify the Destination Name.

e Choose javax.jms.Queue as the Destination Type from the
drop-down list.

Specify the Connection Factory Name.

Set the Initial Pool size. For example, you might set it to 2.

o Qa -

Set the Maximum Pool Size. For example, you might set it to 20.

Specify the Connection Factory Name.
3 If your message-driven bean subscribes to a topic, follow these steps:

a Specify the Transaction type as Bean or Container from the
drop-down list.

b Specify the Destination Name.
¢ Specify the Message Selector.

d Choose javax.jms.Topic as the Destination Type from the drop-down
list.

e Specify the Durability of the message as Durable or Nondurable
from the drop-down list.

f Set the Initial Pool size. For example, you might set it to 2.
g Set the Maximum Pool Size. For example, you might set it to 20.
h Specify the Connection Factory Name.

The names you specify for the connection factory name and the
destination name must be unique names in the JNDI tree. For more
information about filling in these fields in the bean’s inspector, see the
“Message-Driven Bean panel” in Chapter 13, “Using the Deployment
Descriptor editor.”

For more information about SonicMQ, see the SonicMQ documentation.

You can also use the Message Driven Bean panel of the Deployment
Descriptor editor to specify your settings instead of the bean’s inspector.

Compile your project. For information about compiling, see Chapter 10,
“Compiling enterprise beans and creating JAR files.”

Once you've specified your settings using the bean’s inspector or the
Deployment Descriptor editor and compiled it, start SonicMQ by
choosing Tools | Sonic MQ Broker. Also start Borland Enterprise Server
Management Agent by choosing Tools | Borland Enterprise Server
Management Agent. Now you are ready to run the bean. The quickest
way to do that is to right-click its EJB module or the JAR file the module
contains and select Run Using Defaults or Debug Using Defaults from the
context menu. The EJB container starts up and runs your bean.
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Creating the home and
remote/local interfaces

An enterprise bean provider must create at least two interfaces for each
session and entity bean. For a EJB 1.x bean you must create a home
interface and a remote interface. An EJB 2.0 bean can have a remote home
and a remote interface, and it can also have a local home and local
interface instead of or in addition to the remote home and remote
interfaces. The remote home and remote interfaces provide the client a
remote view of the bean, while the local home and local interfaces provide
the client a local view. The remote and/or local home interface defines the
methods a client application uses to create, locate, and destroy instances of
an enterprise bean. The remote/local interface defines the business
methods implemented in the bean. A client accesses these methods
through the remote/local interface.

Creating the home interface

The home interface of an enterprise bean, whether remote or local,
controls the bean’s life cycle. It contains the definition of the methods to
create, find, and remove an instance of an enterprise bean.

As a bean provider, you must define the home interface, but you don’t
implement it. The EJB container does that, generating a home object that
returns a reference to the bean.

An enterprise bean’s client can have a remote view or a local view of the
bean. A remote bean has a home interface that extends the EJBHome
interface. A local bean has a home interface that extends the EJBLocalHome
interface.
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The EJBHome interface

Each remote home interface extends the javax.ejb.EJBHome interface. Here
is the complete definition of EJBHome:
package javax.ejb
public interface EJBHome extends java.rmi.Remote {
void remove (Handle handle) throws java.rmi.RemoteException,
RemoveException;
void remove (Object primaryKey) throws java.rmi.RemoteException,
RemoveException;
EJBMetaData getEJBMetaData() throws RemoteException;
HomeHandle getHomeHandle() throws RemoteException;
}

EJBHome has two remove () methods to remove enterprise bean instances. The
first remove () method identifies the instance by a handle; the second by a
primary key.

A handle, a serializable bean object identifier, has the same lifetime as the
enterprise bean object it’s referencing. For a session bean, the handle exists
only as long as the session does. For an entity bean, the handle can persist
and a client can use a serialized handle to reestablish a reference to the
entity object it identifies.

A client would use the second remove () method to remove an entity bean
instance using its primary key.

The getEJBMetaData () returns the EJBMetaData interface of the enterprise
bean object. This interface allows the client to obtain metadata information
about the bean. Its purpose is to be used by development tools that build
applications that use deployed enterprise beans.

Note that the EJBHome interface doesn’t have any methods for creating or
locating instances of an enterprise bean. Instead, you must add these
methods to the home interfaces you develop for your beans. Because
session beans and entity beans have different life cycles, the methods
defined in their home interfaces differ.

The LocalHome interface

Each local home interface implements javax.ejb.EJBLocalHome. The local
home interface has just one method, a single remove () method:

package javax.ejb
public interface EJBLocalHome {
void remove (Object primaryKey) throws RemoveException, EJBException;

}
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Creating a home or local home interface for a session bean

A session bean almost always has a single client (except occasionally for
stateless session beans). When a client creates a session bean, that session
bean instance exists for the use of that client only.

To create a remote home interface for a session bean,
¢ Declare a home interface that extends javax.ejb.EJBHome.

* Add a create() method signature for each ejbCreate () method in the
bean, matching the number and type of arguments exactly.

To create a local home interface for a session bean,
¢ Declare a local home interface that extends javax.ejb.EJBLocalHone.

* Add a create() method signature for each ejbCreate () method in the
bean, matching the number and type of arguments exactly.

When you use JBuilder’s EJB tools, JBuilder creates a home interface with
one defined create() method at the same time it creates the enterprise
bean class. You must then add additional create () methods to the home
interface if you add additional ejbCreate () methods to your bean.

If you are using the EJB Designer to create EJB 2.0 enterprise beans, an
additional create() method is added as soon as you use the EJB Designer
to add a new ejbCreate() method to the bean class. You don’t have to take
any extra steps.

If you have an existing 1.x enterprise bean class, use JBuilder’s EJB 1.x
Interfaces wizard to create a home and remote interface with signatures
that match appropriately those in your bean class. For more information,
see Chapter 8, “Creating EJB 1.x components with JBuilder.”

If you choose to begin your EJB development for 1.x beans by creating a
remote interface first, you can use the EJB 1.x Bean Generator to create a
skeleton bean class and the home interface. For more information about
using the EJB 1.x Bean Generator, see “Generating the bean class from a
remote interface” on page 8-13.

create() methods in session beans

A session bean remote home or local home interface functions as a session
bean factory, because it must define one or more create () methods. When
the client calls create(), a new bean instance is created. According to the
EJB specification, each create () method defined in the remote home or
local home interface must

* Return the bean’s remote interface type if you are creating a home
interface, and return the bean’s local interface type if you are creating a
local home interface.
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e Benamed create().

e Match an ejbCreate() method in the session bean class. The number and
types of arguments for each create () method must match its
corresponding ejbCreate () method in the session bean class.

e Throw the exception java.rmi.RemoteException if a home interface is
used. For a local home interface, the create () method must not throw
RemoteException.

e Throw the exception javax.ejb.CreateException.

¢ Use its parameters, if there are any, to initialize the new session bean
object.

You can use JBuilder’s EJB tools to ensure that these rules are followed.

The following code sample shows two possible create () methods of a
session home interface. The parts shown in bold are required:
public interface AtmHome extends javax.ejb.EJBHome {
Atm create()
throws java.rmi.RemoteException, javax.ejb.CreateException;
Atm create(Profile preferredProfile)
throws java.rmi.RemoteException, javax.ejb.CreateException;

Creating a remote home or local home interface for an
entity bean

An entity bean is designed to serve multiple clients. When a client creates
an entity bean instance, any other client can use it also.

To create a remote home interface for an entity bean,
¢ Declare an interface that extends javax.ejb.EJBHome.

* Add a create() method signature for each ejbCreate () method in the
bean, matching the signatures exactly.

¢ Add a finder method signature for each finder method in the bean,
matching the signatures exactly.

To create a local home interface for an entity bean,
¢ Declare an interface that extends javax.ejb.EJBLocalHome.

* Add a create() method signature for each ejbCreate () method in the
bean, matching the signatures exactly.

* Add a finder method signature for each finder method in the bean,
matching the signatures exactly.
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When you use JBuilder’s E]B tools, JBuilder creates a remote home and/or
local home interface with one defined create () method at the same time it
creates the enterprise bean class. You can then add additional create ()
methods to the home and/or local home interface if you add additional
ejbCreate () methods to your bean. If you are using the EJB Designer to
create 2.0 entity beans, adding a new ejbCreate () method automatically
adds a properly formed create () method in the home or local home
interface.

If have an existing 1.x enterprise bean class, use JBuilder’s EJB 1.x
Interfaces wizard to create a home and remote interface with signatures
that match appropriately those in your bean class. For more information,
see Chapter 8, “Creating EJB 1.x components with JBuilder.”

If you choose to begin your EJB development for 1.x beans by creating a
remote interface first, you can use the EJB 1.x Bean Generator to create a
skeleton bean class and the home interface. For more information about
using the EJB 1.x Bean Generator, see “Generating the bean class from a
remote interface” on page 8-13.

create() methods for entity beans

Like a remote home or local home interface for a session bean, a remote
home or local home interface for an entity bean must define one or more
create() methods. According to the EJB specification, each create()
method you define must

* Throw the exception java.rmi.RemoteException for a home interface. For
a local home interface, the create () method must not throw
RemoteException.

e Throw the exception javax.ejb.CreateException.

® Return the remote interface type of the entity bean if you are creating a
home interface, and return the local interface if you are creating a local
home interface.

e Benamed create().

e Match a ejbCreate () method in the session bean class. The number and
types of arguments for each create () method must match its
corresponding ejbCreate () method in the session bean class.

* Must include in the exceptions in the throws clause all the exceptions
thrown by the corresponding ejbCreate () and ejbPostCreate () methods
in the entity bean class. In other words, the set of exceptions for the
create() method must be a superset of the union of exceptions for both
the ejbCreate() and ejbPostCreate () methods. The return type of the
ejbCreate () method is the primary key class.

¢ Use its parameters, if there are any, to initialize the new entity bean
object.
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Finder methods for entity beans

Because entity beans usually have long lives and can be used by multiple
clients, an entity bean instance probably already exists when a client
application needs it. In this case, the client doesn’t need to create an entity
bean instance, but it does need to locate the appropriate existing one.
That’s why the remote home and /or local home interface of an entity bean
defines one or more finder methods.

Session beans don’t need finder methods because they serve one client,
the application that created the bean. The client has no need to find the
session bean instance—it already knows where the instance is.

Each entity bean remote home or local home interface must define the
default finder method, findByPrimaryKey (). It allows a client to locate an
entity object using a primary key. This is the findByPrimaryXey () method for
a home interface:

<entity bean's remote interface> findByPrimaryKey (<primary key type> key)
throws java.rmi.RemoteException, FinderException;

This is the findByPrimaryKey () method for a local home interface:

<entity bean's local interface> findByPrimaryKey (<primary key type> key)
throws FinderException;

findByPrimaryKey () has a single argument, the primary key. Its return type
is the entity bean’s remote or local interface. In the bean’s deployment
descriptor, you tell the container the type of the primary key.
findByPrimaryKey () always returns a single entity object.

You can define additional finder methods in the remote home and/or
local home interface. Each finder method must have a corresponding
implementation in the entity bean class for bean-managed persistence. For
container-managed persistence, the container implements the finder
methods. Each finder method must follow these conventions:

¢ In a remote home interface, the return type is the remote interface type,
or for finder methods that return more than one entity object, a
collection type that has the remote interface type as the content type. In
a local home interface, the return type is the local interface type, or for
finder methods that return more than one entity object, a collection
type that has the local interface type as the content type. Valid Java
collection types are java.util.Enumeration and, for EJB 2.0 beans,
java.util.Collection.

¢ The finder method always starts with the prefix find. The
corresponding finder method in the entity bean class with
bean-managed persistence begins with the prefix ejbFind.

¢ The method must throw the exception java.rmi.RemoteException if it is
defined in a home interface. Finders in a local home interface must not
throw RemoteException.
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¢ The method must throw the exception javax.ejb.FinderException.

¢ The throws clause of the finder method in the remote home /local home
interface must match the throws clause of the corresponding
ejbFind<xxx> method in the entity bean class.

The following sample home interface contains two create () methods and
two finder methods. The parts shown in bold are required:

public interface AccountHome extends javax.ejb.EJBHome {

Account create(String accountID)
throws java.rmi.RemoteException, javax.ejb.CreateException;

Account create(String accountID, float initialBalance)
throws java.rmi.RemoteException, javax.ejb.CreateException;

Account findByPrimaryKey(String key)
throws java.rmi.RemoteException, javax.ejb.FinderException;

Account findBySocialSecurity (String socialSecurityNumber)
throws java.rmi.RemoteException, javax.ejb.FinderException;
}

Note that an EJB 2.0 component could also include home business
methods. For more information, see “Adding a home business method”
on page 7-21.

Creating the remote or local interface

The remote or local interface you create for your enterprise bean describes
the business methods a client application can call. While you define the
methods in the remote or local interface, you implement these same
methods in the enterprise bean class. The clients of an enterprise bean
never access the bean directly. They access its methods through its remote
or local interface.

To create a remote interface,
¢ Declare an interface that extends javax.ejb.EJBObject.

* Declare in the remote interface every business method you want a
client application to be able to call in the enterprise bean, matching the
signatures exactly with those in the bean class.

To create a local interface,
¢ Declare an interface that extends javax.ejb.EJBLocalObject.

* Declare in the local interface every business method you want a client
application to be able to call in the enterprise bean, matching the
signatures exactly with those in the bean class.
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When you use JBuilder’s EJB Designer, JBuilder creates a local interface
that extends EJBLocalObject for you.

Each method defined in the remote or local interface must follow these
rules, which are the same for both session and entity beans:

¢ It must be public.

¢ It must throw the exception java.rni.RemoteException if its a method in a
remote interface. It must not throw RemoteException if its a method in a
local interface.

* A method must exist in the remote/local interface for each method in
the enterprise bean’s class you want a client to be able to call. The
methods in the remote/local interface and in the bean itself must have
the same name, the same number and types of arguments, the same
return type, and they must throw the same exceptions, or a subset of
the remote/local interface method’s exceptions.

The following code sample shows the code for a sample remote interface
called Atm for an ATM session bean. The Atm remote interface defines a
business method called transfer(). The parts shown in bold are required:

public interface Atm extends javax.ejb.EJBObject{

public void transfer(String source, String target, float amount)
throws java.rmi.RemoteException, InsufficientFundsException;

}

The transfer () method declared in the Atm interface throws two exceptions:
the required java.rmi.RemoteException and InsufficientFundsException,
which is an exception specific to an application.

The EJBObject and EJBLocal Object interfaces

The remote interface extends the javax.ejb.EJBObject interface. Here is the
source code for EJBObject:

package javax.ejb;
public interface EJBObject extends java.rmi.Remote (
public EJBHome getEJBHome () throws java.rmi.RemoteException;
public Object getPrimaryKey() throws java.rmi.RemoteException;
public void remove() throws java.rmi.RemoteException, RemoveException;
public Handle getHandle() throws java.rmi.RemoteException;
boolean isIdentical (EJBObject other) throws java.rmi.RemoteException;
}

The getEJBHome () method allows an application to obtain the bean’s home
interface. If the bean is an entity bean, the getPrimaryKey () method returns
the primary key for the bean. The remove () method deletes the enterprise
bean. getHandle() returns a persistent handle to the bean instance. Use
isIdentical () to compare two enterprise beans.
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The E]B container creates an EJBObject for the enterprise bean. Because the
remote interface extends the EJBObject interface, the EJBObject the container
creates includes implementations for all the methods the EJBObject
interface as well as all the business methods you define in the remote
interface. The instantiated EJBObject is visible over the network and it acts

as a proxy for the bean. It has a stub and a skeleton. The bean itself is not
visible over the network.

For completeness, here is the EJBLocalObject interface:

package javax.ejb;
public interface EJBLocalObject (
public EJBHome getEJBLocalHome() throws EJBException;
public Object getPrimaryKey() throws EJBException;
public void remove() throws RemoveException, EJBException, ;
boolean isIdentical (EJBLocalObject other) throws EJBException;
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Chapter

Developing enterprise bean
clients

A client of an enterprise bean is an application, a stand-alone application,
a servlet, an applet, or another enterprise bean. In all cases, the client must
do the following things to use an enterprise bean:

Locate the bean’s home interface. The E]B specification states that the
client should use the JNDI (Java Naming and Directory Interface) API
to locate home interfaces.

Get a reference to an enterprise bean object’s remote/local interface.
This involves using methods defined on the bean’s home interface. The
methods allows you to you create a session bean, or to create or find an
entity bean.

Call one or more methods defined by the enterprise bean. A client
doesn’t directly call the methods defined by the enterprise bean.
Instead, the client calls the methods of the enterprise bean object’s
remote or local interface. The methods defined in the remote or local
interface are the methods that the enterprise bean has exposed to
clients.

The following sections describe the client application SortClient.java, that
calls the sample SortBean session bean. SortBean is a stateless session bean
that implements a merge/sort algorithm. Here is the code of SortClient:

// SortClient.java
public class SortClient {

public static void main(String[] args) throws Exception {
javax.naming.Context context;
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{ // get a JNDI context using the Naming service
context = new javax.naming.InitialContext();

}

Object objref = context.lookup("sort");

SortHome home = (SortHome) javax.rmi.PortableRemoteObject.narrow(objref,
SortHome.class) ;

Sort sort = home.create();

... //do the sort and merge work

sort.remove() ;

Locating the home interface

SortClient imports the required JNDI classes and the SortBean home and
remote interfaces. The client uses the JNDI API to locate an enterprise
bean’s home interface. First the client must obtain a JNDI initial naming
context. The code for SortClient instantiates a new javax.naming.Context
object, which is called InitialContext. The client then uses the context
lookup () method to resolve the name to a home interface.

The context’s lookup () method returns an object of type java.lang.Object.
Your code must cast this returned object to the expected type. The
SortClient code shows a portion of the client code for the sort example.
The main() routine begins by using the JNDI naming service and its
context lookup () method to locate the home interface. You pass the name
of the remote interface, which in this case is sort, to the context.lookup()
method. Note that the program eventually casts the results of the
context.lookup () method to SortHome, the type of the home interface.

Getting the remote/local interface

Once you have the home interface of an enterprise bean, you need a
reference to the bean’s remote or local interface. To do this, use the home
interface’s create or finder methods. Which method to use depends on the
type of the enterprise bean and the methods the bean provider has defined
in the home interface.

Session beans

If the enterprise bean is a session bean, the client uses a create method to
return the remote or local interface. Session beans don’t have finder
methods. If the session bean is stateless, it will have just one create ()
method, so that is the one the client must call to obtain the remote or local
interface. The default create () method has no parameters. So for the
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SortClient code sample, the call to the get the remote or local interface
looks like this:

Sort sort = home.create();

The cart example discussed in Chapter 21, “Tutorial: Developing a session
bean with the EJB Designer” uses a stateful session bean. Its create()
method takes three parameters, which together identify the purchaser of
the cart contents, and returns a reference to the Cart remote interface. The
CartClient sets values for the three parameters: cardiolderName,
creditCardNumber, and expirationDate. Then it calls the create () method.
Here’s the code:

String cardHolderName = "Suzy Programmer";
String creditCardNumber = "1234-5678-9012-3456";
Date expirationDate = new GregorianCalendar (2004, Calendar.JULY, 30).getTime();

Cart cart = null;

try {

cart = home.create(cardHolderName, creditCardNumber, expirationDate);
} catch (Exception e) {

System.out.println("Could not create Cart session bean\n" + e);
}

Entity beans

If your bean is an entity bean, use either a create or a finder method to
obtain the remote or local interface. Because an entity object represents
some underlying data stored in a database, and that data is persistent,
entity beans usually exist for a long time. Therefore, the client most often
needs to simply find the entity bean that represents that data rather than
create a new entity object, which would create and store new data in the
underlying database.

A client uses a find operation to locate an existing entity object, such as a
specific row within a relational database table. That is, find operations
locate data entities that have previously been inserted into data storage. The
data might have been added to the data store by an entity bean, or it might
have been added outside of the EJB context, such as directly from within the
database management system (DBMS). Or, in the case of legacy systems, the
data might have existed prior to the installation of the EJB container.

A client uses an entity bean object’s create () method to create a new data
entity that will be stored in the underlying database. An entity bean’s
create() method inserts the entity state into the database, initializing the
entity’s variables according to the values in the create () method’s
parameters.

Each entity bean instance must have a primary key that uniquely
identifies it. An entity bean instance can also have secondary keys that can
be used to locate a particular entity object.
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Finder methods and the primary key class

The default finder method for an entity bean is findByPrimaryKey (), which
locates the entity object using its primary key value. This is its signature:

public <remote interface> findByPrimaryKey (<key type> primaryKey)

Each entity bean must implement a findByPrimaryKey () method. The
primaryKey parameter is a separate primary key class that is defined in the
deployment descriptor. The key type is the type for the primary key, and
it must be a legal value type in RMI-IIOP. The primary key class can be
any class, such as a Java class or a class you've written yourself.

For example, suppose you have an Account entity bean for which you've
defined the primary key class AccountPK. AccountPX, a String type, holds the
identifier for the Account bean. To obtain a reference to a specific Account
entity bean instance, set the AccountPX to the account identifier and call the
findByPrimaryKey () method as shown here:

AccountPK accountPK = new AccountPK("1234-56-789");
Account source = accountHome.findByPrimaryKey (accountPK);

Bean providers can define additional finder methods that a client can use.

For more information about using the EJB Designer to add finder methods
to an EJB 2.0 entity bean, see “Adding a finder method” on page 7-20.

Create and remove methods

A client can also create entity beans using create methods defined in the
home interface. When a client invokes a create method for an entity bean,
the new instance of the entity object is saved in the data store. The new
entity object always has a primary key value that is its identifier. Its state
can be initialized to values passed as parameters to the create method.

Keep in mind that an entity bean exists for as long as data is present in the
database. The life of the entity bean isn’t bound by the client’s session. The
entity bean can be removed by calling one of the bean’s remove methods.
These methods remove the bean and the underlying representation of the
entity data from the database. It’s also possible to directly delete an entity
object, such as by deleting a database record using the DBMS or with a
legacy application.

Calling methods

Once the client has a reference to the bean’s remote or local interface, it
can invoke the methods defined in the remote or local interface for the
bean. The client is most interested in the methods that embody the bean’s
business logic.

For example, the following is some code from a client that accesses the Cart
session bean. The code shown here begins from the point where it has created
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a new session bean instance for a card holder and retrieved a Cart reference to
the remote interface. The client is ready to invoke the bean methods:

Cart cart = null;

// obtain a reference to the bean's remote interface
try {
cart = home.create(carddolderName, creditCardNumber, expirationDate);
} catch (Exception e) {
System.out.println("Could not create Cart session bean\n" + e);
}

if (cart != null) {
Item kassemBook = new Item("J2EE Blueprints", 39.99f, "Book");

try {

cart.addItem(kassemBook) ;
} catch (Exception e) {

System.out.println("Could not add the book to the cart\n" + e);
}

// list the items currently in the cart
summarize(cart);
cart.removeltem(kassemBook) ;

First the client creates a new item object, setting its title, price, and type
parameters. Next it invokes the enterprise bean business method addIten()
to add the item object to a shopping cart. The Cart session bean defines the
addIten() method, and the Cart remote interface makes it public. The client
adds other items (these aren’t shown here), then calls its own summarize ()
method to list the items in the shopping cart. This is followed by the
renove () method to remove the bean instance. Note that a client calls the
enterprise bean methods in the same way that it invokes any method, such
as its own summarize () method.

To see a tutorial about creating this client application that accesses the Cart
session bean, see Chapter 22, “Tutorial: Creating a test client application.”

Removing bean instances

The remove () method operates differently for session beans than it does for
entity beans. Because a session object exists for one client and isn’t
persistent, a client of a session bean should call the remove () method when
it’s finished with a session object. Two remove () methods are available to
the client: the client can remove the session object with the
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javax.ejb.EJBObject.remove () method, or the client can remove the session
handle with the javax.ejb.EJBHome.remove (Handle handle) method. For more
information on bean handles, see “Referencing a bean with its handle” on
page 19-6.

While it isn’t required that a client remove a session object, it’s good
programming practice. If a client doesn’t remove a stateful session bean
object, the container will eventually remove the object after a certain time,
specified by a timeout value. The timeout value is a deployment property.
A client can also keep a handle to the session for future reference,
however.

Clients of entity beans don’t have this problem as entity beans are
associated with a client only for the duration of a transaction and the
container is in charge of their life cycles, including their activation and
passivation. A client of an entity bean calls the bean’s remove () method
only when the entity object is to be deleted from the underlying database.

Referencing a bean with its handle

A handle is an another way to reference an enterprise bean. A handle is a
serializable reference to a bean. You can obtain a handle from the bean’s
remote interface. Once you have the handle, you can write it to a file (or
other persistent storage). Later, you can retrieve the handle from storage
and use it to reestablish a reference to the enterprise bean.

You can use the remote/local interface handle to recreate only the
reference to the bean, however. You can’t use it to recreate the bean itself.
If another process has removed the bean, or the system removed the bean
instance, then an exception is thrown when the client tries to use the
handle to reestablish its reference to the bean.

When you aren’t sure that the bean instance will still be in existence,
rather than using a handle to the remote/local interface, you can store the
bean’s home handle and recreate the bean object later by invoking the
bean’s create or finder method.

After the client creates a bean instance, it can use the getHandle () method
to obtain a handle to this instance. Once it has the handle, it can write it to
a serialized file. Later, the client program can read the serialized file,
casting the object that it reads in to a Handle type. Then, it calls the
getEJBObject () method on the handle to obtain the bean reference,
narrowing the results of getEJBObject () to the correct type for the bean.
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For example, the CartClient program might do the following to use a
handle to the Cart session bean:

import java.io;
import javax.ejb.Handle;

Cart cart;
cart = home.create(cardHolderName, creditCardNumber, expirationDate);

// call getHandle() on the cart object to get its handle
cartHandle = cart.getHandle();

// write the handle to serialized file

FileOutputStream f = new FileOutputStream ("carthandle.ser")
ObjectOutputStream o = new ObjectOutputStream(f);
o.writeObject (myHandle);

o.flush();

o.close();

// read handle from file at later time
FileInputStream fi = new FileInputStream ("carthandle.ser");
ObjectInputStream oi = new ObjectInputStream(fi);

//read the object from the file and cast it to a Handle
cartHandle = (Handle)oi.readObject();
oi.close();

// Use the handle to reference the bean instance
Cart cart = (Cart) javax.rmi.PortableRemoteObject.narrow(cartHandle.
getEJBObject (),
Cart class);

When it’s finished with the session bean handle, the client can remove it
by calling the javax.ejb.EJBHome.remove (Handle handle) method.

Managing transactions

A client program can manage its own transactions rather than letting the
enterprise bean (or container) manage the transactions. A client that
manages its own transactions does so in exactly the same manner as a
session bean that manages its own transactions.

When a client manages its own transactions, it’s responsible for delimiting
the transaction boundaries. That is, it must explicitly start the transaction
and end (commit or roll back) the transaction.

A client uses the javax.transaction.UserTransaction interface to manage its
own transactions. It must first obtain a reference to the UserTransaction

Developing enterprise bean clients 19-7



Discovering bean information

interface, using JNDI to do so. Once it has the UserTransaction context, the
client uses the UserTransaction.begin() method to start the transaction,
followed later by the UserTransaction.comnit () method to commit and end
the transaction (or UserTransaction.rollback() to rollback and end the
transaction). In between, the client accesses EJB objects and so on.

The code shown here demonstrates how a client would manage its own
transactions; the code that pertains specifically to client-managed
transactions are highlighted in bold:

import javax.naming.InitialContext;
import javax.transaction.UserTransaction;

public class clientTransaction {
public static void main (String[] args) {
InitialContext initContext = new InitialContext ();
UserTransaction ut = null;ut =
(UserTransaction)initContext.lookup ("java:comp/UserTransaction");

// start a transaction
ut.begin();

// do some transaction work

// commit or rollback the transaction
ut.commit(); // or ut.rollback();

}
}

For more information about transactions, see Chapter 20, “Managing
transactions.”

Discovering bean information

Information about an enterprise bean is referred to as metadata. A client
can obtain metadata about a bean using the enterprise bean’s home
interface getMetaData () method.

The getMetaData () method is most often used by development environments
and tool builders that need to discover information about an enterprise
bean, such as for linking together beans that have already been installed.
Scripting clients might also want to obtain metadata on the bean.

Once the client retrieves the home interface reference, it can call its
getEJBMetaData () method. Then, the client can call the EJBMetaData interface
methods to extract such information as this:

¢ The bean’s EJBHome home interface, using the EJBMetaData.get EJBHome ()
method.
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* The bean’s home interface class object, including its interfaces, classes,
fields, and methods, using the EJBMetaData.getHomeInterfaceClass ()
method.

* The bean’s remote interface class object, including all class information,
using the EJBMetaData.getRemoteInterfaceClass () method.

¢ The bean’s primary key class object, using the
EJBMetaData.getPrimaryKeyClass () method.

e Whether the bean is a session bean or an entity bean, using the
EJBMetaData.isSession() method. The method returns true if this is a
session bean.

¢ Whether a session bean is stateless or stateful, using the
EJBMetaData.isStatelessSession() method. The method returns true if the
session bean is stateless.

Here’s the EJBMetaData interface in its entirety:

package javax.ejb;

public interface EJBMetaData {
EJBHome getEJBHome () ;
Class getHome InterfaceClass();
Class getRemotelInterfaceClass();
Class getPrimaryKeyClass();
boolean isSession();
boolean isStatelessSession();

Creating a client with JBuilder

You can use JBuilder to give you a head start on creating your client.
JBuilder has a EJB Test Client wizard that is intended to create a simple
client application to test your enterprise bean. You can also use it to get
started building your actual client application. Inform the wizard of the
name of one of the enterprise beans the client will access, and the wizard
writes the code that gets a naming context, locates the bean’s home
interface and secures a reference to its remote/local interface.

Your client is likely to call multiple beans, however, so you'll have to
perform these steps in your client code for other beans it accesses. And
you’ll add the calls that access the business logic of the enterprise beans to
your client code yourself.

For more information on using the E]JB Test Client wizard, see “Creating a
test client application” on page 11-3.
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Chapter

Managing transactions

The JBuilder WebLogic ~ You can benefit from developing applications on platforms such as Java 2
Edition provides support  Enterprise Edition (J2EE) that support transactions. A transaction-based
for WebLogic Servers  system simplifies application development because it frees you, the
only.  developer, from the complex issues of failure recovery and multi-user
programming. Transactions aren’t limited to single databases or single
sites. Distributed transactions can simultaneously update multiple
databases across multiple sites.

A developer usually divides the total work of an application into a series
of units. Each unit of work is a separate transaction. As the application
progresses, the underlying system ensures that each unit of work, each
transaction, fully completes without interference from other processes. If
it doesn’t, the system rolls back the transaction and completely reverses
the work the transaction had performed so that the application is back to
the same state before the transaction began.

Characteristics of transactions

Usually transactions refer to operations that access a database. All access
to the database occurs in the context of a transaction. All transactions
share these characteristics, denoted by the acronym ACID:

¢ Atomicity

Usually a transaction consists of more than a single operation.
Atomicity requires that all of the operations of a transaction are
performed successfully for the transaction to be considered complete. If
all of a transaction’s operations can’t be performed, that none of them
are allowed to be performed.
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¢ Consistency

Consistency refers to database consistency. A transaction must move
the database from one consistent state to another, and it must preserve
the database’s semantic and physical integrity.

¢ Isolation

Isolation requires that each transaction appear to be the only
transaction currently manipulating the data in the database. Although
other transactions can run concurrently, a transaction shouldn’t see
these manipulations until and unless they complete successfully and
commit their work. Because of interdependencies among updates, a
transaction might get an inconsistent view of the data were it to see just
a subset of another transaction’s updates. Isolation protects a
transaction from this sort of data inconsistency.

Isolation is related to transaction concurrency. There are levels of
isolation. Higher degrees of isolation limit the extent of concurrency.
The highest level of isolation occurs when all transactions can be
serialized. That is, the database contents appear as if each transaction
ran by itself to completion before the next transaction began. Some
applications, however, might be able to tolerate a reduced level of
isolation for a higher degree of concurrency. Usually these applications
run a greater number of concurrent transactions, even it transactions
are reading data that might be partially updated and possibly
inconsistent.

¢ Durability

Durability means that updates made by committed transactions persist
in the database regardless of failure conditions. Durability guarantees
that committed updates remain in the database despite failures that
occur after the commit operation, and that the databases can be
recovered after a system or media failure.

Transaction support in the container

An EJB container supports flat transactions, but not nested ones. It also
propagates transactions implicitly. This means that you don’t have to
explicitly pass the transaction context as a parameter, because the
container handles this task for the client transparently.

You should keep in mind that JSPs and servlets, while they can act as
clients, aren’t designed to be transactional components. Use enterprise
beans to perform transactional work. When you invoke an enterprise bean
to perform the transactional work, the bean and container set up the
transaction properly.
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Enterprise beans and transactions

Enterprise beans and the EJB container greatly simplify transaction
management. Enterprise beans make it possible for an application to
update data in multiple databases in a single transaction, and these
databases can reside on multiple EJB servers.

Traditionally, an application responsible for managing transactions had to
perform these tasks:

¢ Creating the transaction object

¢ Explicitly starting the transaction

¢ Keeping track of the transaction context

e Committing the transaction when all updates completed

Such an application demanded a very skilled developer and it was easy
for errors to creep in.

Using enterprise beans, the container manages most if not all aspects of the
transaction for you. It starts and ends the transaction and maintains its
context throughout the life of the transaction object. Your responsibilities
are greatly reduced, especially for transactions in distributed environments.

An enterprise bean’s transaction attributes are declared at deployment
time. These transaction attributes indicate whether the container manages
the bean’s transactions, or whether the bean manages its own transactions
and to what extent.

Bean-managed versus container-managed transactions

When an enterprise bean programmatically performs its own transaction
demarcation as part of its business methods, that bean is considered to be
using bean-managed transaction. (To demarcate a transaction means to
indicate where a transaction begins and where it ends.) When a bean
defers all transaction demarcation to its E]B container, the container
performs the transaction demarcation based on the application
assembler’s deployment instructions. This is called using
container-managed transaction.

Both stateful and stateless session beans can use either type of transaction.
A bean can’t use both types of transaction management at the same time,
however. The bean provider decides which type the session bean will use.
Entity beans can use container-managed transactions only.

You might want a bean to manage its own transaction if you want to start
a transaction as part of one operation, and then finish the transaction as
part of another operation. You might encounter problems, however, if one
operation calls the transaction starting method, but no operation calls the
transaction ending method.
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Whenever possible, you should write enterprise beans that use
container-managed transactions. They require less work on your part and
are less prone to errors. Also, it’s easier to customize a bean with a
container-managed transaction and to use it to compose other beans.

Local and global transactions

When a single connection to a database exists, the enterprise bean can
directly control the transaction by calling commit () or rollback() on the
connection. This type of transaction is a local transaction. Using global
transactions, all database connections are registered with the global
transaction service, which handles the transaction. For a global
transaction, the enterprise bean never makes calls directly on a database
connection itself.

A bean that uses bean-managed transaction demarcation uses the
javax.transaction.UserTransaction interface to identify the boundaries of a
global transaction. When a bean uses container-managed demarcation, the
container interrupts each client call to control the transaction demarcation,
using the transaction attribute set in the bean’s deployment descriptor by
the application assembler. The transaction attribute also determines
whether the transaction is local or global.

For container-managed transactions, the container follows certain rules to
determine when it should do a local versus a global transaction. Usually a
container calls the method within a local transaction after verifying that
no global transaction already exists. It also verifies that it isn't expected to
start a new global transaction and that the transaction attributes are set for
container-managed transactions. The container automatically wraps a
method call within a local transaction if one of the follow conditions is
true:

¢ The transaction attribute is set to NotSupported and the container
detects that the database resources were accessed.

¢ The transaction attribute is set to Supports and the container detects
that the method wasn’t invoked from within a global transaction.

¢ The transaction attribute is set to Never and the container detects that
database resources are accessed.

Using the transaction API

All transactions use the Java Transaction API (JTA). When transactions are
container managed, the platform handles the demarcation of transaction
boundaries and the container uses the JTA APL You never need to use this
APl in your bean code.
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If your bean manages its own transactions, it must use the JTA
javax.transaction.UserTransaction interface. This interface allows a client or
component to demarcate transaction boundaries. Enterprise beans that
use bean-managed transactions use the EJBContext.getUserTransaction()
method.

Also, all transactional clients use JNDI to look up the UserTransaction
interface. Do this by constructing a JNDI InitialContext using the JNDI
naming service, such as shown here:

javax.naming.Context context = new javax.naming.InitialContext();

Once the bean has the InitialContext, it can then use the JNDI lookup ()
operation to obtain the UserTransaction interface:

javax.transaction.UserTransaction utx = (javax.transaction.UserTransaction)
context.lookup ("java:comp/UserTransaction")

Note than an enterprise bean can obtain a reference to the UserTransaction
interface from the EJBContext object. The bean can simply use the
EJBContext.getUserTransaction () method rather than having to obtain an
InitialContext object and then using the JNDI lookup () method. A
transactional client that isn’t an enterprise bean, however, must use the
JNDI lookup approach.

When the bean or client has the reference to the UserTransaction interface, it
can then initiate its own transactions and manage them. That is, you can
use the UserTransaction interface methods to begin and commit (or
rollback) transactions. You use the begin () method to start the transaction,
then the comnit () method to commit the changes to the database. Or, you
use the rollback () method to abort all changes made within the transaction
and restore the database to the state it was in prior to the start of the
transaction. Between the begin() and comnit () methods, you include the
code to carry out the business of the transaction. Here’s an example:

public class NewSessionBean implements SessionBean {
EJBContext ejbContext;

public void doSomething(...) {

javax.transaction.UserTransaction utx;
javax.sqgl.DataSource dataSourcel;
javax.sqgl.DataSource dataSource?;
java.sql.Connection firstConnection;
java.sql.Connection secondConnection;
java.sql.Statement firstStatement;
java.sql Statement secondStatement;

java.naming.Context context = new javax.naming.InitialContext();
dataSourcel = (javax.sql.DataSource)
context.lookup("java:comp/env/jdbcDatabasel");

firstConnection = dataSourcel.getConnection();

firstStatement = firstConnection.createStatement();
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dataSource2 = (javax.sql.DataSource)
context.lookup ("java:comp/env/jdocDatabase2") ;
secondConnection = dataSource2.getConnection();

secondStatement = secondConnection.createStatement () ;

utx = ejbContext.getUserTransaction();

utx.begin();

firstStatement.executeQuery(...);

firstStatement.executeUpdate(...);
)

secondStatement .executeQuery (...
secondStatement .executeUpdate(...);

i

utx.commit () ;

firstStatement.close;
secondStatement.close
firstConnection.close();
secondConnection.close();

Handling transaction exceptions

Enterprise beans can throw application and/or system-level exceptions if
they encounter errors while handling transactions. Application-level
exceptions arise from errors in the business logic. The calling application
must handle them. System-level exceptions, such as runtime errors,
transcend the application itself and can be handled by the application, the
enterprise bean, or the bean container.

The enterprise bean declares application-level exceptions and
system-level exceptions in the throws clauses of its home and remote/local
interfaces. You must check for checked exceptions in your client
application’s try/catch block when calling bean methods.

System-level exceptions

An enterprise bean throws a system-level exception (usually a
java.ejb.EJBException, but possibly a java.rmi.RemoteException) to indicate
an unexpected system-level failure. For example, it throws an exception if
it can’t open a database connection. The java.ejb.EJBException is a runtime
exception and it isn’t required to be listed in the throws clause of the bean’s
business methods.
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System-level exceptions usually require the transaction to be rolled back.

Often the container managing the bean does the rollback. Sometimes the

client must roll back the transaction, though, especially if transactions are
bean-managed.

Application-level exceptions

The bean throws an application-level exception to indicate
application-specific error conditions. These are business logic errors, not
system problems. Application-level exceptions are exceptions other than
java.ejb.EJBException. Application-level exceptions are checked
exceptions, which means you must check for them when you call a
method that potentially can throw this exception.

The bean’s business methods use application exceptions to report
abnormal application conditions, such as unacceptable input values or
amounts beyond acceptable limits. For example, a bean method that
debits an account balance might throw an application exception to report
that the account balance isn’t sufficient to permit a particular debit
operation. A client can often recover from these application-level errors
without having to roll back the entire transaction.

The application or calling program gets back the same exception that was
thrown, allowing the calling program to know the precise nature of the
problem. When an application-level exception occurs, the enterprise bean
instance doesn’t automatically roll back the client’s transaction. The client
now has the knowledge and the opportunity to evaluate the error
message, take the necessary steps to correct the situation, and recover the
transaction. Or the client can abort the transaction.

Handling application exceptions

Because the application-level exceptions report business logic errors, your
client must handle these exceptions. While these exceptions might require
transaction rollback, they don’t automatically mark the transaction for
rollback. The client can retry the transaction, although often it must abort
and roll back the transaction.

You, as the bean provider, must ensure that the state of the bean is such
that if the client continues with the transaction, there is no loss of data
integrity. If you can’t ensure this, you must mark the transaction for
rollback.

Transaction rollback

When your client gets an application exception, first check if the current
transaction has been marked for rollback only. For example, a client might
receive a javax.transaction.TransactionRolledbackException. This exception
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indicates that the helper enterprise bean failed and the transaction has
been aborted or marked “rollback only”. Usually the client doesn’t know
the transaction context within which the enterprise bean operated. The
bean might have operated in its own transaction context separate from the
calling program’s transaction context, or it might have operated in the
calling program’s context.

If the enterprise bean operated in the same transaction context as the
calling program, then the bean itself (or its container) has already marked
the transaction for rollback. When an EJB container marks a transaction
for rollback, the client should stop all work on the transaction. Usually a
client using declarative transactions gets an appropriate exception, such as
javax.transaction.TransactionRolledbackException. Note that declarative
transactions are those transactions where the container manages the
transaction details.

A client that is itself an enterprise bean should call the
javax.ejbEJBContext.getRollbackOnly () method to determine if its own
transaction has been marked for rollback.

For bean-managed transactions, which are those transactions managed
explicitly by the client, the client should roll back the transaction by
calling the rollback () method from the java.transaction.userTransaction
interface.

Options for continuing a transaction
When a transaction isn’t marked for rollback, the client has these options:

¢ Roll back the transaction.

When a client receives a checked exception for a transaction not marked
for rollback, its safest course is to roll back the transaction. The client
does this by either marking the transaction as rollback only or, if the
client has actually started the transaction, calling the rollback () method
to actually roll back the transaction.

¢ Pass the responsibility by throwing a checked exception or re-throwing
the original exception.

The client can also throw its own checked exception or re-throw the
original exception. By throwing an exception, the client lets other
programs further up the transaction chain decide whether to abort the
transaction. Usually, however, it’s preferable for the code or program
closest to the occurrence of the problem to make the decision about
continuing the transaction or not.

® Retry and continue the transaction. This might entail retrying portions
of the transaction.

The client can continue with the transaction. The client can evaluate the
exception message and decide if calling the method again with
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different parameters is likely to succeed. You must remember,
however, that retrying a transaction is potentially dangerous. Your
code doesn’t know if the enterprise bean properly cleaned up its state.

Clients that are calling stateless session beans, however, can retry the
transaction if they can determine the problem from the thrown
exception. Because the called bean is stateless, there is no improper
state to worry about.

Support for this  If you are using the Borland Enterprise Server, see the Borland Enterprise
application serverisnot ~ Server AppServer Edition 5.0.2 — 5.1.x documentation for additional

provided with the JBuilder  information about transactions and the Borland container.
WebLogic Edition.
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The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

Chapter

Tutorial: Developing a session
bean with the EJB Designer

This tutorial creates a shopping cart session bean that can hold the items a
customer buys at an online store. In this case, the items for sale are books
and CDs (compact discs). The bean you create by following this tutorial is
a very simple one. The goal of the tutorial is to show you how to use the
features of JBuilder to create session beans.

During this tutorial, you will develop the session bean and start it running
in a local container. In a later tutorial, you will create a client application
that calls the methods of the bean, testing its logic.

To see the code this tutorial creates, see “Code for cart session bean” on
page 21-19.

If you would like to see a more complex online shopping cart bean that
also uses additional enterprise beans, JavaServer Pages, servlets, and
DataExpress, see the JBuilder/samples/Ejb/Ejb11l/ESite/ESite. jpx sample
that uses EJB 1.1 beans and the Borland Enterprise Server 5.0.2 —5.1.x. You
can also find the same sample using the WebLogic Server 6.1 and EJB 2.0
beans in JBuilder/samples/Ejb/Ejb20/ESite/esite. px.

The Accessibility section in the JBuilder Quick Tips contains tips on using
JBuilder features to improve JBuilder’s ease of use for people with
disabilities.

For information on documentation conventions used in this tutorial and
other JBuilder documentation, see “Documentation conventions” on
page 1-2.
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Creating a new project

Begin by creating a new project for the session bean you are going to
develop:

1 Choose File | New Project.
The Project wizard appears.
2 Specify the Name of the project as cart_session and click Finish.

A cart_session.jpx node appears in the project pane.

Specifying the target application server

The JBuilder WebLogic
Edition provides support
for WebLogic Servers
only.

This tutorial builds a session bean that will be deployed to the Borland
Enterprise Server. Therefore, if you haven’t already done so, you must set
up JBuilder to target that server. Follow these steps:

1 Choose Tools | Configure Servers to display the Configure Servers
dialog box:

(D Configure Servers x|
| Project Server
|_] User Home
= Enable server
Borland Enterprise Server AppSetver o -
Borland AppSerer 4.5 Goneral 1CUETRT ‘
Generic AppServer 1.0

WehLogic Application Server 5.1
WehLogic Application Server B+
WehSphere Application Server 3.5
WehSphere Application Server Single
WWehSphere Application Server Advan
iPlanet Application Server Bx+
Tameat 3.2

Tameat 4.0

|- JBuilder

4 [ERER

[(ox || cancer || mew |
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2 (Click the Borland Enterprise Server AppServer Edition 5.0.2 - 5.1.x in
the list of servers on the left side of the dialog box.

3 Check the Enable Servers check box.

Use the ... button next to the Home Directory field to specify the
location of the Borland Enterprise Server AppServer Edition 5.0.2 —
5.1.x. The remaining fields contain default values which should be
sufficient for your needs. You can make changes to the default values if
you need to.

4 Click the Custom button and specify the location of the JDK used by the
Borland Enterprise Server in the JDK Installation Directory if it isn’t
already filled in for you.

5 Choose OK.
6 Close and restart JBuilder.

If you have installed and already set up more than one application server
using the Enterprise Setup dialog box, you must be sure the correct
application server is selected for your project:

1 Choose Project | Project Properties.
2 Click the Server tab.

3 Select the Single Server For All Services In Project option and select
Borland Enterprise Server AppServer Edition 5.0.2 — 5.1.x from the
drop-down list.

4 Click OK.

To find more details about configuring and selecting an application server
as the target, see Chapter 5, “Configuring the target application server
settings.”

Creating an EJB module

Each enterprise bean must belong to an EJB module. To create an EJB
module node and display the E]JB Designer, follow these steps:

1 Choose File | New to display the object gallery and click the Enterprise
tab.
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2 Double-click the EJB 2.0 Designer icon. The EJB 2.0 Bean designer
wizard appears.

(1) EIB 2.0 Bean Designer x|

Select EJB module

Selectthe EJB module to which 1o write EJB deployment
infarrnation. Ifyour project does not have an existing EJB module
you may create one using the New button

E.JB 2.0 compliant modules in project:

[ < [ von. |

| o | cancel || Hew |

No EJB 2.0 compliant modules will be listed as you have yet to create
any.

3 Click the New button to display the EJB Module wizard.

(D) E18 Module Wizard x|

Enter new EJB module details

Fill'in the following felds to gquickly define and create a new EJB module. Each
module defines a deployable EJB jar autormatically produced by the build
systemn. The module type selected determines ifthe content will be recarded in
3 hinary or XML file format

Name: ‘Untitledﬂ Eurmat:|XML -

Version: | EJB 2.0 compliant |

utput JAR file

Hame: [Lntitied? |
Path: [CuDocuments and Settingsiljefiies)bprojecticant_session| [ =

[Cox || cancer || Hew |

4 In the Name field type in cart_module. Note that as you enter the EJB
module name, the Name Of The Output JAR field is automatically
filled in with cart_module.jar.

5 Accept all other default values and click OK.

21-4 Enterprise JavaBeans Developer’s Guide



Building the bean

6 Click OK once more and the E]JB Designer appears:

@ JBuilder - C:/Documents and Settings/ljeffries/jbproject/cartsession2/cart_module-ejbgrp= ~ Dlﬂ
File Edit Search View Project Run Team Wizards Tools Window Help

DEE-LE I - ~BRE L M LT N R SRS SR A

- = | &

o2 E cart_session1.jpx - x l:art_mnuule|

[5H cart_session jpx B & B %vugﬁv%’“@g

& £ cart_module

0 DataSources

Defautt

E—LEJB Designer | EJB DD Editor | EJE DD Source [History | Properties |

Note that an EJB module node titled cart_module now appears in the
project pane. If you click the icon to the far-left of the node to open it,
you'll see it already contains other nodes, although at this point they
contain nothing.

Building the bean

To begin building a shopping cart session bean, right click the EJB
Designer pane and choose Create EJB | Session Bean from the menu, or
click the Create EJB icon in the EJB Designer toolbar and choose Session
Bean.
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A bean representation named Enterprisel appears in the EJB Designer and
a bean inspector opens.

::@can_mouulﬂ
-oB VD BH-0 $-B

Beah properties @ Enterprise1
Bean name Enterprisel | © sessionContext
[ — o - & setSessionContesxt
gjhCreate
Session type: Stateful hd
Session synchronization: | false -
Trangaction type: Container -
Classes and packages...

Inheritance

View

| EJB Designer | EJB DD Editor | EJB DD Source | History | Properties

Setting bean properties

You use the bean inspector to set property values for the bean. (If the
inspector closes, you can open it again by clicking the name of the bean.)

Set the property values that affect the whole bean:
1 Type Cart in the Bean Name field to name the bean.

2 Select Remote from the Interfaces drop-down list. (It probably is
selected by default.) This selection determines which interfaces the E]B
Designer creates for you: remote, local, or both.

3 Select Stateful from the Session Type drop-down list. We want to
design the bean so that a shopper could theoretically stop a shopping
session and later return to the online store and still access the same
items in the shopping cart. Because the bean must be able to maintain
state between sessions, the bean must be declared as a stateful bean.
(The simple bean we develop here doesn’t actually do this.)

4 Leave the values of the other fields unchanged.

Look in the project pane and notice that a cart_session package node now
exists. Open the node to see the files it contains. You'll find these three:

e (art.java—the bean’s remote interface
® (artBean.java—the bean class itself

® (artHome.java—the bean’s home interface
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You can double-click the names of the files to view their source code and
see what the E]B Designer has generated so far. As you work in the EJB
Designer, it generates additional lines of code. To return to the EJB
Designer, double-click the cart_module node in the project pane or click the
cart_module tab at the top of the content pane.

Adding fields to the Cart bean

A shopping cart bean must be associated with a particular user. It might
hold the user’s name, the user’s credit card number, and the expiration
date of that credit card. It must have a way to maintain the list of items the
user wants to buy. Follow these steps to add the necessary fields to the
bean:

1 Right-click the Cart bean representation in the EJB Designer to display a
context menu.

2 Choose Add | Field.

A new field appears in the bean representation and an associated
inspector opens.

@ Cart
& sessionContext

SR Field narme: [untitiedField1
& setSessionContext Type: avalang.Sting ,—

ejhCreate
Getters: none -
Setters: none -

3 In the inspector, enter _cardHolderName as the Field Name.

4 Accept the default Type value as java.lang.String and the Getters and
Setters values as None.

You can edit a field’s property value any time by clicking the field in the
bean representation.

Add the remaining three fields to the Cart bean:
1 Right-click the bean and choose Add | Field.
2 In the inspector, enter _creditCardiumber as the Field Name.

3 Accept the default Type value as java.lang.String and the Getters and
Setters values as None.

4 Right-click the bean and choose Add | Field.

5 In the inspector, enter _expirationDate as the Field Name.
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6 Click the ... button next to the Type field to display the Browse Classes
dialog box. Click the Search tab and type Date in the Search For field.
You'll see a list of all possible matches. Select java.util.Date.

(D) Browse Classes x|

Browse I Search |

Search for: ‘Date| ‘
Matching list:

java.s0l.Date =
Javea.util. Date :
org.apachexerces validators. datatype. Date Datatypevalidatol
Jawa.text DiateF armat |
java text DateF orrnatSymbo s

corn barland. i text DateF ormatter

java tert resources. DateFormatZoneData
java text resources DateFormatZoneData_ar
javatext resources. DateFarmatZoneData_ke
java et resources. DateFarmatZoneData_y
java textresources DateFormatZoneData_ca
java textresources DateFormatZoneData_ce
java et resources. DateFarmatZoneData_da
javatext resources. DateFarmatZoneData_de

javatextresources.DateFormatZoneData de AT ‘ | |
[ T y

[4]

| OK || Cancel H Help ‘

Select java.util.Date from the Matching List and click OK. Or you can
simply type java.util.Date in the Type field of the inspector.

7 Right-click the bean and choose Add | Field.
8 In the inspector, type _items as the Field name.

9 Click the ... button next to the Type field and use the Browse Classes
dialog box again to specify the java.util.List class, or simply type in
java.util.List in the Type field of the inspector.

Look at the source code for bean to see the new fields. A quick way to go
from the EJB Designer to the bean’s source code is to right-click the bean
representation in the EJB Designer and choose View Bean Source. So far,
your bean class should look like this:

package cart_session;
import javax.ejb.*;

public class CartBean implements SessionBean {
SessionContext sessionContext;
java.lang.String _cardHolderName;
java.lang.String _creditCardNumber;
java.util.Date _expirationDate;
java.util.List _items;
public void ejbCreate() throws CreateException {
/**Qtodo: complete this method*/
}
public void ejbRemove() {
/**Qtodo: complete this method*/
}
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public void ejbActivate() {
/**Qtodo: complete this method*/

}

public void ejbPassivate() {
/**Qtodo: complete this method*/

}

public void setSessionContext (SessionContext sessionContext) {
this.sessionContext = sessionContext;

}

}

A session bean class must be defined as public. It can’t be defined as final
or abstract. The bean class must implement the SessionBean interface. The
session bean class generated for you meets all these requirements.

The generated code also includes four methods that are defined by the
SessionBean interface. The EJB container invokes these methods on the
bean instance at specific points in a session bean’s life cycle. A bean must
include these methods, although their method bodies can be empty:

public void ejbRemove() {}

public void ejbActivate() {}

public void ejbPassivate() {}

public void setSessionContext (SessionContext context) {}

As you can see, the E]JB Designer correctly added these required methods
to the bean class. In the setSessioncontext () method, the EJB Designer
assigned the value of the context parameter to the sessionContext instance
variable.

The container calls the setSessionContext () method to associate the bean
instance with its session context. The bean can choose to retain this session
context reference as part of its conversational state, but it’s not required to
do so. The session bean can use the session context to get information
about itself, such as environment variables or its home interface.

The container calls the ejbPassivate () method on the bean instance when it
needs to place the bean instance into a passive state. The container writes
the bean’s current state to secondary storage when it passivates the bean.
It restores this state when it later activates the bean. Because the container
calls the ejbPassivate () method just before it actually passivates the bean
instance, you, as the bean provider, can add code to this method to do any
special variable caching you want. Similarly, the container calls the
ejbActivate() method on the bean instance just prior to returning the bean
instance to an active from a passive state. When it activates the bean, it
restores all persisted state values. You can choose to add code to the
ejbActivate() method. CartBean leaves these implementations empty.

While a session bean isn’t required to implement a constructor, it must
implement at least one ejbCreate () method. This method serves as a
constructor to create a new bean instance. A stateful session bean can
implement more than on ejbCreate () method. Multiple ejbCreate ()
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methods would differ from others only in their parameters. Later you'll
add parameters to the single ejbCreate () method of CartBean.

The container calls the ejbRemove () method just prior to removing the bean
instance. You can add some application-specific code that would execute
before the bean is removed, but it isn’t required. The CartBean example
leaves the body of the ejbRemove () method empty.

Adding business methods to the Cart bean

A shopping cart bean must have methods that add and remove items from
the cart as the shopper browses the online store. When the shopper is
ready to buy the items, the bean needs a method that can list the contents
of the cart and another to calculate the total price. It would also need one
or more methods that complete the purchase transaction.

Each business method added to a bean must follow a few rules:

¢ None of the method names can start with the prefix ejb to avoid
conflict with names reserved by the EJB architecture.

Each method must be declared as public.

No method can be declared as final or static.

The parameters and return types must be legal RMI-IIOP types.

The throws clause may include the javax.ejb.EJBException exception
and it may define arbitrary application-specific exception.

Adding and removing items from the cart
Focus first on the methods that maintain the list of items the bean
maintains, an addItem() and a removeItem() method.

Double-click the EJB module node in the project pane to return to the EJB
Designer and follow these steps to add an addIten() method to the bean:

1 Right-click the Cart bean representation in the EJB Designer and choose
Add | Method.

2 In the method inspector that appears, enter in the Method Name as
addItem. (If the method inspector is not present whenever you want to
use it to edit the method, simply click the method in the bean
representation. This might be necessary, for example, if you switch to
the Source pane to look at the source code, then return to the EJB
Designer.)

3 Leave the Return Type default value of void unchanged, but specify the
Input Parameters as Iten iten. Later you'll create an Iten class that
holds the data you pass to the method.

21-10 Enterprise JavaBeans Developer’s Guide



Building the bean

4 In the Interfaces drop-down list, specify Remote. Selecting Remote
means the method will be declared in the bean’s remote interface.

To add a removeIten() method to the bean,
1 Right-click the Cart bean representation and choose Add | Method.
2 In the method inspector, type in the Method Name as removeItem.

3 Leave the Return Type default value of void unchanged, but specify the
Input Parameters as Iten item.

4 In the Interfaces drop-down list, specify Remote.

Retrieving the items held by the bean and their cost

Add a method to the Cart bean that reports the items the user currently
has in the cart:

1 Right-click the Cart bean representation and choose Add | Method.
2 In the method inspector, type in the Method Name as getContents.

3 Specify the Return Type as java.util.List and leave the Input
Parameters field blank.

4 In the Interfaces drop-down list, specify Remote.

Add a method to the Cart bean the totals the price of the items in the cart:
1 Right-click the Cart bean representation and choose Add | Method.
2 In the method inspector, type in the Method Name as getTotalPrice.

3 Specify the Return Type as float and leave the Input Parameters field
blank.

4 In the Interfaces drop-down list, specify Remote.

Adding a purchase() method

Add one final method that is called when the user decides to buy the
items in the cart:

1 Right-click the Cart bean representation and choose Add | Method.
2 In the method inspector, type in the Method Name as purchase.
3 Leave the Return Type and Input Parameters unchanged.

4 In the Interfaces drop-down list, specify Remote.
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Working in the source code

Right-click the Cart bean representation and choose View Bean Source.
The code for CartBean should now look like this:

package cart_session;
import javax.ejb.*;

public class CartBean implements SessionBean {

SessionContext sessionContext;

java.lang.String _cardHolderName;

java.lang.String _creditCardNumber;

java.util.Date _expirationDate;

java.util.List _items;

public void ejbCreate() throws CreateException {
/**@Qtodo: complete this method*/

}

public void ejbRemove() {
/**@Qtodo: complete this method*/

}

public void ejbActivate() {
/**Qtodo: complete this method*/

}

public void ejbPassivate() {
/**@Qtodo: complete this method*/

}

public void setSessionContext (SessionContext sessionContext) {
this.sessionContext = sessionContext;

}

public void addItem(Item item) {
/**@Qtodo: complete this method*/

}

public void removeltem(Item item) {
/**@todo: complete this method*/

}

public java.util.List getContents() {
/**@Qtodo: complete this method*/
return null;

}

public float getTotalPrice() {
/**@todo: complete this method*/

}

public void purchase() {
/**@Qtodo: complete this method*/

}

}

The EJB Designer adds comments to the bodies of the methods you still
must implement.

In the structure pane, you'll see two error messages in the Errors folder.
Both point out that no Iten class exists in the CartBean. Click an error
message in the structure pane and the line of code that contains the
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problem is highlighted in the code. You'll address the missing Item class
problem later.

While the E]JB Designer generated the code you see in the CartBean. java
class, it also declared the methods you added to the bean’s remote
interface, Cart.java. To see the method declarations, double-click Cart.java
in the cart_session package in the project pane. It should look like this:

package cart_session;

import javax.ejb.*;
import java.util.*;
import java.rmi.*;

public interface Cart extends javax.ejb.EJBObject {
public void addItem(Item item) throws RemoteException;
public void removeltem(Item item) throws RemoteException;
public java.util.List getContents() throws RemoteException;
public float getTotalPrice() throws RemoteException;
public void purchase() throws RemoteException;

}

The EJB Designer also generated code in the CartHome. java interface.
CartHome contains a single create () method that is called when a new Cart
bean instance is needed.

package cart_session;
import javax.ejb.*;

import java.util.*;
import java.rmi.*;

public interface CartHome extends javax.ejb.EJBHome {

public Cart create() throws CreateException, RemoteException;

}

Initializing the list of items

In this sample, the shopping cart list will be limited to ten items. So
initialize the _itens list by extending this _items variable declaration:

java.util.List _items;
so that it looks like this:

java.util.List _items = new ArrayList(10);

Adding the import statements

The _items and _expirationDate fields are defined as classes in the
java.util.* package. Add these lines of code to the top of the bean class
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that import these classes right after the import javax.ejb.* package
statement that the EJB Designer already generated for you:

import java.util.ArrayList;
import java.util.Date;
import java.util.List;

Implementing ejbCreate()

So far the Cart bean doesn’t really do anything. It is up to you to fill in the
empty method bodies to supply the logic to the methods. Start by filling in
the ejbCreate () method. You want to pass three parameters, the shopper’s
name, the shopper’s credit card number, and the expiration date of the
credit card to the bean’s ejbCreate () method.

To add the parameters to the ejbCreate () method:

1 Click ejbCreate at the bottom of the Cart bean representation in the EJB
Designer.

2 In the Input Parameters field, type this line, which declares the three
parameters:

String cardHolderName, String creditCardNumber, Date expirationDate

3 Return to the bean’s class source code and add the code that instantiates
the list that holds the shopping items and assigns the parameter values to
the fields in the bean within the ejbCreate () method. When you are done,
your ejbCreate () method should look like this:

public void ejbCreate(String cardHolderName, String creditCardNumber,
Date expirationDate) throws CreateException {
_cardHolderName = cardHolderName;
_creditCardNumber = creditCardNumber;
_expirationDate = expirationDate;
}

Each ejbCreate () method in a bean class has a corresponding create ()
method in the bean’s home interface. Because you've added the three
parameters to the ejbCreate () method, the EJB Designer added the same
parameters to the create () method in CartHome.java. Double-click
CartHome.Jjava in the cart_session package or click the CartHome. java tab at
the top of the content pane to see the code added:

public interface CartHome extends javax.ejb.EJBHome {
public Cart create(String cardHolderName, String creditCardNumber,
Date expirationDate)
throws CreateException, RemoteException;

}

Of course, you could have added the parameters to the ejbCreate ()
method directly in your source code, but you would have to remember to
add it to the home interface also. By using the EJB Designer to add the
parameters, you only have to enter the information once.
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Implementing addltem() and removeltem()

Once you've taken care of ejbCreate () and its corresponding create ()
method in the bean’s home interface, return to the CartBean class source
code and implement the methods you added to the bean. Go to the
addIten() method in the source code and fill it in so it looks like this:

public void addItem(Item item) {
System.out.println("\taddItem(" + item.getTitle() + "): " + this);
_items.add(item);

}

The addIten() method adds the specified item to the list of items held by
the cart and prints out the title of the added item to the console.

Now go the removeIten() method in the source code and add the code that
makes it look like this:

public void removeItem(Item item) {
System.out.println("\tremoveItem(" + item.getTitle() + "): " + this);
if (! _items.remove(item)) {
throw new EJBException("The item " + item.getTitle() +
" is not 1in your cart.");
}
}

The removeIten() method removes the specified item from the list of items
held by the cart and prints out the title of the removed item. If an attempt
to remove the item is made when the item is not in the cart, an exception is
thrown that prints an error message.

Creating an ltem class

While the Cart bean now has methods to add and remove an item, exactly
what an item is hasn’t been defined. You need an Iten class.

1 Choose File | New Class to display the Class wizard.
2 Type Iten as the Class Name.

3 Check the Public and Generate Default Constructor options,
unchecking all others.

4 Click OK.

An Itenclass is added to the cart_session package. Modify the resulting
class so that looks like this:

package cart_session;
import java.io.Serializable;

public class Item implements Serializable {
private static final long serialVersionUID = -560245896319031239L;
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private String _title;
private float _price;
private String _type;

public Item(String title, float price, String type) {
_title = title;
_price = price;
_type = type;

}

public String getTitle() {
return _title;

}

public float getPrice() {
return _price;

}

public String getType() {
return _type;
}

public final boolean equals(Object o) {

// two items are equal if they have the same class and title

if (!(o instanceof Item)) {

return false;

}

Item 1 = (Item) o;

return (getClass() == i.getClass()) &&

(_title == null ? i._title == null : _title.equals(i._title));
}
}

The Item class contains three fields that hold the relevant information
about an item, _title, price, and _type, and three accessor methods to
retrieve information, getTitle(), getPrice(), and getType() from the fields.
It also contains an equals () method to determine if one instance of an item
is the same as another.

Notice that the Iten class implements the Serializable interface, making it
possible to write and read an item to a stream. If you want to know more
about serialization, consider “Serialization” in Getting Started with Java and
http://java.sun.com/j2se/1.3/docs/quide/serialization/ as places to start
your research. You can search the Sun web site for additional sources of
information about object serialization.

Implementing the remaining methods

Return to the source code of the bean class. Note that the structure pane
no longer reports errors because the package now contains an Item class.
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Now that you've implemented methods to maintain the list of items in a
Cart instance, add the code necessary to implement the remaining
methods you defined. Here is the getContents() method that retrieves the
items in the list:

public java.util.List getContents() {
System.out.println("\tgetContents(): " + this);
return _items;

}

This is getTotalPrice (), which calculates the total cost of all the items in the
cart:

public float getTotalPrice() {
System.out.println("\tgetTotalPrice(): " + this);
float totalPrice = 0f;
for (int 1 = 0, n = _items.size(); 1 < n; 1++) {
Item current = (Item) _items.get(i);
totalPrice += current.getPrice();
}
return ((long) (totalPrice * 100))/100f;
}

Finally, here is the purchase () method, which really doesn’t do much in
this example except to check the expiration date on the customer’s credit
card:

public void purchase() throws EJBException {
System.out.println("\tpurchase(): " + this);
Date today = new Date();
if (_expirationDate.before(today)) {
throw new EJBException("Expiration date: " + _expirationDate);
}
System.out.println("\tPurchasing not implemented yet!");
}

Save your project. Choose File | Save Project “cart_sessionbean.jpx”.

Working with the bean’s deployment descriptors

While you were building the Cart bean in JBuilder, a deployment
descriptor was being generated for you. To learn about deployment
descriptors, see Chapter 12, “Deploying enterprise beans.” The
deployment descriptor for this bean is very simple.

To see the source code of the Cart bean’s deployment descriptor,

1 Return to the EJB Designer by clicking the cart_module tab at the top of
the content pane or by double-clicking the cart_module node in the
project pane.

2 Click the E]JB DD Source tab.
3 Click the ejb-jar.xml tab, if it isn’t already selected.

Tutorial: Developing a session bean with the EJB Designer 21-17



Compiling your project

The ejb-jar.xml file is an XML file. It should look like this:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems, Inc.//DID Enterprise JavaBeans
2.0//EN" "http://java.sun.com/dtd/ejb-jar_2_0.dtd">
<ejb-jar>
<enterprise-beans>
<session>
<display-name>Cart</display-name>
<ejb-name>Cart</ejb-name>
<home>cart_session.CartHome</home>
<remote>cart_session.Cart</remote>
<ejb-class>cart_session.CartBean</ejb-class>
<session-type>Stateful</session-type>
<transaction-type>Container</transaction-type>
</session>
</enterprise-beans>
<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>Cart</ejb-name>
<method-name>*</method-name>
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
</assembly-descriptor>
</ejb-jar>

You can edit the fields in the XML document directly, if you like. Or you

can use the Deployment Descriptor editor to make changes and additions
to generated deployment descriptors.

To edit the Cart deployment descriptor using the Deployment Descriptor
editor,

1 Click the icon to the left of the cart_module node in the project pane to
see the contents of the module.

2 Double-click the Cart node in the EJB module to display the
Deployment Descriptor editor.

As you can see, there are many panels available in the Deployment
Descriptor editor for the Cart bean. To learn about using the Deployment
Descriptor editor, see Chapter 13, “Using the Deployment Descriptor
editor.”

Compiling your project

To compile your project, choose Project | Make Project “cart_session.jpx”.
All the files in the project will compile and a cart_module. jar is created. If
any compilation errors appear, fix the errors and compile the project
again.
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To read more about compiling enterprise beans, see Chapter 10,
“Compiling enterprise beans and creating JAR files.”

Running the Cart bean

To quickly start up a local container and deploy the cart_module.jar file to
it that contains the Cart bean,

1 Choose Tools | Borland Enterprise Server Management Agent.

2 Right-click the cart_module node in the project pane and choose “Run
Using Defaults” on the context menu.

Within JBuilder’s message pane you'll see several lines that document the
EJB container start up process. Eventually you will see a message that
indicates cart_module. jar has been deployed and that the container is
ready. Some EJB container statistics follow. Look carefully and you'll see
that as of yet, no instances of Cart are in memory. To do that, you need a
client program that calls the create () method in the home interface,
CartHome. See Chapter 22, “Tutorial: Creating a test client application” that
explains how to create a Java client application that calls the methods of
Cart, testing their logic.

Code for cart session bean

package cart_session;

import javax.ejb.*;

import java.util.ArrayList;
import java.util.Date;
import java.util.List;

public class CartBean implements SessionBean {
SessionContext sessionContext;
java.lang.String _cardHolderName;
java.lang.String _creditCardNumber;
java.util.Date _expirationDate;
java.util.List _items = new ArrayList (10);

public void ejbCreate(String cardHolderName, String creditCardNumber,
Date expirationDate) throws CreateException {
_cardHolderName = cardHolderName;
_creditCardNumber = creditCardNumber;
_expirationDate = expirationDate;

}

public void ejbRemove() {
/**@todo Complete this method*/
}
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public void ejbActivate() {
/**@todo Complete this method*/
}
public void ejbPassivate() {
/**Qtodo Complete this method*/
}
public void setSessionContext (SessionContext sessionContext) {
this.sessionContext = sessionContext;
}
public void addItem(Item item) {
System.out.println("\taddItem(" + item.getTitle() + "): " + this);
_items.add(item);
}
public void removeltem(Item item) {
System.out.println("\removeltem(" + item.getTitle() + "): " + this);
if (! _items.remove(item)) {
throw new EJBException("The item " + item.getTitle() +
" is not in your cart.");
}
}
public java.util.List getContents() {
System.out.println("\tgetContents(): " + this);
return _items;
}
public float getTotalPrice() {
System.out.println("\tgetTotalPrice(): " + this);
float totalPrice = 0f;
for (int 1 = 0, n = _items.size(); 1 < n; 1+4+) {
Item current = (Item) _items.get(i);
totalPrice += current.getPrice();
}
return ((long) (totalPrice * 100))/100f;;
}
public void purchase() throws EJBException {
System.out.println("\tpurchase(): " + this);
Date today = new Date();
if (_expirationDate.before(today)) {
throw new EJBException("Expiration date: " + _expirationDate);
}

System.out.println("\tPurchasing not implemented yet!");
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Chapter

Tutorial: Creating a test client
application

The JBuilder WebLogic ~ This tutorial creates a client application that makes test calls to the
Edition provides support  methods of the Cart session bean that you created in Chapter 21, “Tutorial:
for WebLogic Servers  Developing a session bean with the EJB Designer.” It intends to show you
only. how you might create a client application to test an enterprise bean you
created.

To see the code this tutorial creates, see “Code for the test client
application” on page 22-12.

The Accessibility section in the JBuilder Quick Tips contains tips on using
JBuilder features to improve JBuilder’s ease of use for people with
disabilities.

For information on documentation conventions used in this tutorial and
other JBuilder documentation, see “Documentation conventions” on
page 1-2.

Opening the cart_session project

Open the cart_session project you created in the Cart tutorial:
1 Choose File | Open Project to display the Open Project dialog box.

2 Navigate to the cart_session directory, which is likely to be in your
jbproject directory, and double-click it.

3 In the right pane of the dialog box, double-click cart_session.jpx, or
select cart_session.jpx and choose OK.
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Using the EJB Test Client wizard

The EJB Test Client wizard can start a test client application for you. For
additional information about using the EJB Test Client wizard, see

“Creating a test client application” on page 11-3.

To use the EJB Test Client wizard to begin an application,

1 Choose File | New to display the object gallery and click the Enterprise

tab.

2 Double-click the EJB Test Client icon.

(D) EIB Test Client Wizard

Enter new EJB test client details

Fill in the following fields to guickly define and create a new EJB test client.

JB

EJB name: |Cart

d

(@ From project

(" From JAR or directory

|- ]

Package: |[:arl_sessiun

Bl

Class name: [CartTestClient!

Base class: |

|
Bl

[ Generate method for testing remaote interface calls with default arguments

[C] Generate logging messages
[v] Generate main function

[C] Generate header comments

[(ox || cancer || mew |

3 From the EJB Name drop-down list, select Cart. (Because Cart is the
only enterprise bean in this project, it will be selected for you already.)

4 Uncheck the Generate Logging Messages option.

5 Click OK.

The EJB Test Client wizard generates this code for you:

package cart_session;

import javax.naming.*;
import javax.rmi.PortableRemoteObject;

public class CartTestClientl extends Object {

private CartHome cartHome = null;

//Construct the EJB test client
public CartTestClientl() {
initialize();

}
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public void initialize() {
try {
//get naming context
Context context = new InitialContext();

//1look up jndi name

Object ref = context.lookup("Cart");

//1look up jndi name and cast to Home interface

cartHome = (CartHome) PortableRemoteObject.narrow(ref, CartHome.class);
}
catch(Exception e) {

e.printStackTrace();

public CartHome getHome() {
return cartHome;

}
//Main method

public static void main(String[] args) {
CartTestClientl client = new CartTestClientl();
// Use the getHome() method of the client object to call Home interface
// methods that will return a Remote interface reference. Then
// use that Remote interface reference to access the EJB.
}
}

Examining the generated code

The test client constructor generated by the E]JB Test Client wizard
accomplishes these critical tasks for you:

1 It obtains a reference to the JNDI server. It does this by getting a
reference to an InitialContext object, which serves as the root of the
JNDI tree.

2 It uses the obtained InitialContext object to call the lookup () method to
get a reference to the Cart home object.

3 The obtained reference, which is an Object, is typecast to the bean’s
home interface and narrowed using the narrow() method of
PortableRemoteObject. (PortableRemoteObject .narrow() is not required if the
client is local to the bean; that is, if the bean has a local home interface
instead of a remote home interface.)
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The three statements that perform these tasks appear in a try/catch block
to capture any exceptions thrown if any of these steps fail.

The main() method creates a test client instance named client. The
remaining lines in main () are comments that suggest how you might
proceed to create or find a bean instance and invoke its methods. The
comments to the getHome () method refer to the method declared
immediately above the main().

Adding your code to the test client

Follow the comments’ suggestion and continue developing the nain()
method by calling the getHome () method to obtain a reference to the Cart
bean’s home interface. Place this line of code immediately after first
statement in the main() method:

CartHome home = client.getHome();

Now you are almost ready to call the create () method of the home
interface to create a bean instance. But before you do, declare the values
you want the bean instance to have in the main() method:

String cardHolderName = "Suzy Programmer";
String creditCardNumber = "1234-5678-9012-3456";
Date expirationDate = new GregorianCalendar (2004, Calendar.JULY, 30).getTime();

Because Date, GregorianCalendar, and Calendar are in the java.util package,
add this import statement to the import statements at the top of the file:

import java.util.*;

Creating a Cart bean instance

It’s usually a good idea to place the create () method within a try/catch
block. First declare the cart variable outside of a try/catch block in the
main() method, assign the cart variable the value of null, then write the
try /catch block that attempts to create the bean instance and prints out a
message if it fails:

Cart cart = null;

try {

cart = home.create(carddolderName, creditCardNumber, expirationDate);
} catch (Exception e) {

System.out.println("Could not create Cart session bean\n" + e);

}
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Adding and removing items to the cart

Once you have a cart instance, you can call the methods of the bean. For
this tutorial, you will attempt to add one or more items to the cart
instance, try removing an item, and finally print out the items in the cart,
calculating and printing the total price of cart’s contents.

Just in case the call to create the cart instance fails, you should place all
calls to the bean’s methods within an if statement that checks to see if a
cart instance exists:

if (cart != null) {

}
To review, the main() method should now look like this:

public static void main(String[] args) f{
CartTestClientl client = new CartTestClientl();
CartHome home = client.getHome();

String cardHolderName = "Suzy Programmer";
String creditCardNumber = "1234-5678-9012-3456";
Date expirationDate = new GregorianCalendar (2004, Calendar.JULY, 30).getTime();

Cart cart = null;

try {

cart = home.create(cardHolderName, creditCardNumber, expirationDate);
} catch (Exception e) {

System.out.println("Could not create Cart session bean\n" + e);
}

if (cart != null) {

}

Place the remaining code you write within the if statement. First create an
Item instance to add to the cart:

Item kassemBook = new Item("J2EE Blueprints", 39.99f, "Book");
Then write the try/catch block that adds the new item to the cart:

try {

cart.addItem(kassemBook) ;
} catch (Exception e) {

System.out.println("Could not add the book to the cart\n" + e);
}

Add a second item to the cart:

Ttem milesAlbum = new Item("Kind of Blue", 11.97f, "CD");

try {

cart.addItem(milesAlbum);
} catch (Exception e) {

System.out.println("Could not add the CD to the cart\n" + e);
}
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Call a surmarize () method that you have yet to write. sunmarize () will print
out the contents of the cart including the price of each item, then it will
calculate the total cost of the items and print it too. The call to summarize()
should look like this:

try {
summarize (cart);
} catch (Exception e) {
System.out.println("Could not summarize the items in the cart\n" + e);

}

Now try removing an item from the cart. Add this code to the main()
method:

try {
cart.removeltem(kassemBook) ;
} catch (Exception e) {
System.out.println("Could not remove the book from the cart\n" + e);

}

Create another item, add it to the cart, and call the summarize () method to
total up all the items and print the total once again:

Item calvertBook = new Item("Charles Calvert's Learn JBuilder 7", 49.95f,
"Book" ) :

try {

cart.addItem(calvertBook) ;
} catch (Exception e) {

System.out.println("Could not add book to the cart\n" + e);
}

try {
summarize (cart);
} catch (Exception e) {
System.out.println("Could not summarize the items in the cart\n" + e);

}

Completing the purchase

Now that you've written methods that test the adding and removing of
items from the cart, call the actual purchase () method to complete the
transaction. Once again, make the call within a try/catch block:

try {
cart.purchase();
} catch(Exception e) {
System.out.println("Could not purchase the items:\n" + e);

}
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Removing the bean instance

It’s not absolutely necessary to remove a session bean instance when the
client application is done with it, but it is good programming practice. If
the client doesn’t remove it, the EJB server is likely to remove it after a
period of time passes, which can be set in the bean’s deployment
descriptor. For this tutorial, add a remove () method within a try/catch
block to complete the if statement and the main() method:

try {

cart.remove() ;
} catch(Exception e) {

System.out.println("Could not remove the Cart bean\n" + e);
}

The completed main () method should look like this:

public static void main(String[] args) {
CartTestClient client = new CartTestClient();
CartHome home = client.getHome();

String cardHolderName = "Suzy Programmer";
String creditCardNumber = "1234-5678-9012-3456";
Date expirationDate = new GregorianCalendar (2004, Calendar.JULY, 30).getTime();

Cart cart = null;

try {

cart = home.create(cardHolderName, creditCardNumber, expirationDate);
} catch (Exception e) {

System.out.println("Could not create Cart session bean\n" + e);

}
if (cart != null) {
Item kassemBook = new Item("J2EE Blueprints", 39.99f, "Book");

try {

cart.addItem(kassemBook) ;
} catch (Exception e) {

System.out.println("Could not add the book to the cart\n" + e);
}

Item milesAlbum = new Item("Kind of Blue", 11.97f, "CD");

try {

cart.addItem(milesAlbunm);
} catch (Exception e) {

System.out.println("Could not add the CD to the cart\n" + e);
}

try {
summarize (cart);
} catch (Exception e) {
System.out.println("Could not summarize the items in the cart\n" + e);

}
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try {
cart.removeltem(kassemBook) ;
} catch (Exception e) {
System.out.println("Could not remove the book from the cart\n" + e);

}

Item calvertBook = new Item("Charles Calvert's Learn JBuilder 7", 49.95f,
"Book") ;

try {

cart.addItem(calvertBook);
} catch (Exception e) {

System.out.println("Could not add book to the cart\n" + e);
}

try {

summarize (cart);
} catch (Exception e) {

System.out.println("Could not summarize the items in the cart\n" + e);
}

try {

cart.purchase();
} catch(Exception e) {

System.out.println("Could not purchase the items:\n" + e);
}

try {
cart.remove();
} catch(Exception e) {
System.out.println("Could not remove the Cart bean\n" + e);
}
}
}

Summarizing the items in the cart

The nain() method you just completed calls a summarize () method that you
have yet to define. In fact, if you look at the structure pane, you'll see two
error messages in the Errors folder—one for each time you call

summarize () —telling you sunmarize() is not in the test client. So begin the
declaration of the sunmarize () method outside the main() method:

private static void summarize(Cart cart) throws Exception {

}
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The first line you add to the method prints the title of the report that will
be printed on the console:

System.out.println("======= Cart Summary ========");
The second line you add to the method returns all the items held within
the cart:

List items = cart.getContents();

Now add a for loop that prints out the price, title, and type of item for
each item in the cart:

for (int 1 = 0, n = items.size(); 1 < n; i++) {
Item current = (Item) items.get(i);
System.out.println("Price: $" + current.getPrice() + "\t" +
current.getType() + "\t" + current.getTitle());
}

Finally add the lines that calculate and print the total price for all the items
in the cart and print the final line of the report:

System.out.println("Total: $" + cart.getTotalPrice());
System.out.println("============z==ccooooooommmant)

Compiling the test client

To compile your test client application, right-click the CartTestClientl node
in the project pane and choose Make.

Running the test client

To run the test client and test its logic as well as that of the Cart session
bean, you must start the EJB container and deploy the bean. For
information about how to do that, refer to “Running the Cart bean” on
page 21-19 in the “Tutorial: Developing a session bean with the EJB
Designer.”

You can also create runtime configurations for both the EJB container and
the client and then launch them by selecting the configuration you want
from the drop-down arrow next to the Run button on the toolbar.

Tutorial: Creating a test client application 22-9



Running the test client

To create a Server configuration that starts the server and deploys Cart
bean to it,

1 Choose Run | Configurations and click the Run tab.

@ Project Properties

x|
Runtime configurations:
Default| CortextMenu | Type | Mame || New.
b ] |Application cart_session | =
COW.n
Edit..
Remove
Move Up
Reset [ ox || Cancel H Help ‘

2 Click the New button, then click the Server tab if it’s not already
selected.

@ Runtime Properties

Configuration narme: |Umit|ed Runtime Configuratian
an DabgOptiize|

e

Server: Borland Enterprise Server AppServer Edition 5.0.2+ |

Categonys :| WM parameters;
Server 4 ‘—Dvhmkeragentpnﬂ:ﬂd?d |
Command line .
Libraries | Server parameters:
Archives ‘—ser\ferROSIE_4—pamUDnjhuilder |
Services ‘| Server instance name:
2] Connector ‘standard |
o EJB ;
% JDataStore ;| [_] Make project output path available on run
13 JSPServiet [_] Make project libraries available on run
Naming/Directory [_] Disable tracing into server classes
& Session 1
Transaction

Build Target: | Make

M

[[ox || cancet || mew |

Reset
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3 In the Configuration Name field, change the name to Server.

4 The values shown on this page are default values that were set when
you selected the Borland Enterprise Server AppServer Edition 5.0.2 -
5.1.x as you target application server. If you need to change the default
values you can do so now.

5 Select the JAR file containing the beans you want to test in the list of E]B
JAR(s). If there is only one, it will be already selected. The listed JAR
files are retrieved from the EJB groups in the project.

6 Click OK twice to close all dialog boxes.

To create a Client configuration,

1 Choose Run | Configurations and click the Run tab.

2 Click the New button and make sure the Application tab is selected.
3 In the Configuration Name field, enter Client.
4

Click the ... button next the Main Class field and click the Search tab if it
isn’t already selected. Begin typing the name of the cart_session
package and you’ll see a list of all files in cart_session. Select the
CartTestClient1 class and click OK. (You could also click the Browse tab
instead and navigate to the CartTestClientl class instead.)

5 If your target application server is Borland Enterprise Server 5.0.2 —
5.1.x, enter -Dvbroker.agent.port=<port no.>in the VM Parameters field,
entering the port number that the VisiBroker Smart Agent uses. (You
can copy the contents of the VM Parameters field from the Server
configuration you already created to this VM Parameters field.}

6 Click OK two times.

You must now start Borland Enterprise Server Management Agent.
Choose Tools | Borland Enterprise Server Management Agent.

Now you're ready to start the container. Select the Server run
configuration from the drop-down list next to the Run button on the
JBuilder toolbar:

b |-

cart_session

Server %
Client

The container starts up. Be patient as the start-up process takes a while.
You can view the progress of the start-up process in the message window.
Any errors that occur will also appear there.

Next select the Client run configuration to run your client application. The
messages that appear in the message pane report the success or failure of
the client application’s execution.
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Code for the test client application

package cart_session;

import javax.naming.*;
import javax.rmi.PortableRemoteObject;
import java.util.*;

public class CartTestClientl extends Object {
private CartHome cartHome = null;

//Construct the EJB test client
public CartTestClientl() {
initialize();

}

public void initialize() {
try {
//get naming context
Context context = new InitialContext();

//1look up jndi name

Object ref = context.lookup("Cart");

//1look up jndi name and cast to Home interface

cartHome = (CartHome) PortableRemoteObject.narrow(ref, CartHome.class);
}
catch(Exception e) {

e.printStackTrace();

public CartHome getHome() {
return cartHome;

}

//Main method

public static void main(String[] args) {
CartTestClientl client = new CartTestClientl();
CartHome home = client.getHome();
String cardHolderName = "Suzy Programmer";
String creditCardNumber = "1234-5678-9012-3456";
Date expirationDate = new GregorianCalendar (2004, Calendar.JULY,
30) .getTime();

Cart cart = null;
try {

cart = home.create(carddolderName, creditCardNumber, expirationDate);
} catch (Exception e) {

System.out.println("Could not create Cart session bean\n" + e);

}

if (cart != null) {
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}

}

Code for the test client application

Ttem kassemBook = new Item("J2EE Blueprints", 39.99f, "Book");
try {

cart.addItem(kassemBook) ;
} catch (Exception e) {

System.out.println("Could not add the book to the cart\n" + e);
}

Item milesAlbum = new Item("Kind of Blue", 11.97f, "CD");

try {

cart.addItem(milesAlbum);
} catch (Exception e) {

System.out.println("Could not add the CD to the cart\n" + e);
}

try {
summarize (cart);
} catch (Exception e) {

System.out.println("Could not summarize the items in the cart\n" +

}

try {
cart.removeltem(kassemBook) ;
} catch (Exception e) {
System.out.println("Could not remove book from cart\n" + e)

}

Item calvertBook = new Item("Charles Calvert's Learn JBuilder 6.0",
49.95f, "Book");

try {

cart.addItem(calvertBook) ;
} catch (Exception e) {

System.out.println("Could not add book to the cart\n" + e);
}

try {
summarize (cart);
} catch (Exception e) {

System.out.println("Could not summarize the items in the cart\n" +

}

try {
cart.purchase();
} catch (Exception e) {
System.out.println("Could not purchase the items: \n" + e);

}

try {
cart.remove();
} catch (Exception e) {
System.out.println("could not remove the Cart bean\n" + e);

}
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private static void summarize(Cart cart) throws Exception {
System.out.println("============== Cart Summary =============");
List items = cart.getContents();
for (int 1 =0, n = items.size(); 1 < n; 1++) {
Item current = (Item) items.get(i);
System.out.println("Price: $" + current.getPrice() + "\t" +
current.getType() + "\t" + current.getTitle());

}
System.out.println("Total: $" + cart.getTotalPrice());
System.out.println("===========z==z==scooooomoa2")

}
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This is a feature of
JBuilder Enterprise.

Chapter

Creating JMS producers and
consumers

The Java™ Message Service (JMS), which is part of the Java™ 2 Enterprise
Edition (J2EE), supplies you with the APIs you need to create applications
that use an enterprise message system. You can use this message system
to develop scalable, reliable, and very flexible distributed applications.
Message systems allow separate applications to communicate
asynchronously.

An application or class that sends a message is a message producer. One
that can receive a message is a message consumer. JBuilder has a J]MS
wizard that can help you build both message producers and consumers.

JMS messages can follow either of these two models:
® Publish/subscribe

A publish/subscribe message system follows an event-driven model in
which producers of messages send out or publish messages and
consumers of messages subscribe to or receive messages in which they
are interested. Each published message is on a specific topic. Message
consumers specify which topics they want to receive.

¢ Point to point

A point to point message system requires that message producers send
a message to a particular message consumer. The message arrives at the
consumer’s incoming message queue.

To find complete information about JMS, see Sun’s Java Message Service
documentation at http://java.sun.com/products/jms/docs.html. JBuilder
Enterprise ships with SonicMQ Message Broker, a Java Message Service
provider. See the SonicMQ documentation for more information.
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Using the JMS wizard

The JMS wizard generates a Java class that includes all the supporting
code for a class to produce and consume messages. You then write very
simple code to actually publish or send the message if the class is a
message producer. If the class is a message consumer, you add the code to
receive the message and implement the ontessage () method to handle
messages subscribed to or received, depending on the type of message
model you are using.

To begin using the J]MS wizard,

1 Choose File | New, click the Enterprise tab, and double-click the JMS
icon.

The JMS wizard appears:

€D M5 Wizard - Step 1 of 2 x|

Y Specify the JMS class

Specifythe JMS class, aswell as whether to generate point-to-point
(PTF) or publish-and-subscribe style of messaging

Class information

Package: |ims | - |

Class name: [Jrs1 |
Base class: |iava.lang.0hiet:t | - |

Domain:

(@ Publish and subscribe

(Zt Point to point

2 Specify the package and class name for your class or accept the default
values.

3 Enter the class you want this class to extend or accept the default value
of java.lang.0Object in the Base Class field.

4 Select Publish And Subscribe if you are creating a class for a
publish\subscribe message system, or select Point To Point if you are
creating a class for a point to point message system.

5 Choose Next.

The next page that appears in the JMS message depends on the Domain
type you selected.
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Publish\subscribe message systems

If you selected Publish\Subscribe, this page appears in the JMS wizard:

D) IM5 Wizard - Step 2 of 2 x|

=+ Specify options
Specify the topic connection factary JNDI name, the topic, the acknowledgerment mode
and whether to create a transacted session. You can also specify whether to create a
durable subscriber, and if so, you must specify the durable name and the client 1D

Factory name: |

Durable name: |

|
Topic name: | |
|
|

Client ID: [

[C] Durable
[¥l Trangacted
Acknowledgement Mode
Auto
Duplicates OK
Client

[v] Generate header comments

< Back ‘ Finish H Cancel H Help ‘

To finish the class,

1

Specify a Connection Factory Name.

A topic connection factory is used to set up a connection and topic
session.

Specify the name of the message topic as the Topic Name.

If you want the session to use a durable subscriber,

¢ Check the Durable check box.

* Specify a unique Durable Name for the durable subscription.
* Specify a Client ID.

If the session is to be transacted, check the Transacted check box.

Transacted sessions use the session’s comnit () and rollback() methods
to demarcate a local transaction.

If the session is not transacted, select an acknowledgement mode:

* Auto—The session automatically acknowledges the receipt of a
message.

¢ Duplicates OK—The session acknowledges all messages, performing
no checks to prevent duplicates. This can improve processing time.

¢ Client—The client acknowledges a message by calling the message’s
acknowledge () method.
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6 Leave the Generate Header Comments check box if you want the
comments listing the title, description, and so on included in the
generated code.

7 Choose Finish.

Point to point message systems

If you selected Point to Point, this page appears in the JMS wizard:

D) IM5 Wizard - Step 2 of 2 x|

* Specify options

Specily the gueue connection factary JNDI name, the queue name, the acknowledgement
mode and whether to create a transacted session

Factory name: | |

Queue name: | |
[ Transacted
Acknowledgement Mode
Auto
Duplicates OK
Client

[¥] Generate header comments

< Back ‘ Finish H Cancel H Help ‘

To finish the class,

1 Specify a Connection Factory Name.
2 Specify the name of the message queue as the Queue Name.
3 If the session is to be transacted, check the Transacted check box.

Transacted sessions use the session’s comnit () and rollback() methods
to demarcate a local transaction.

4 If the session is not transacted, select an acknowledgement mode:

* Auto—The session automatically acknowledges the receipt of a
message.

¢ Duplicates OK—The session acknowledges all messages, performing
no checks to prevent duplicates. This can improve processing time.

¢ Client—The client acknowledges a message by calling the message’s
acknowledge () method.

5 Uncheck the Header Comments check box if you want the comments
listing the title, description, and so on omitted.

6 Choose Finish.
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Completing the code

Once the JMS wizard finishes, you can view the source code that was
generated in the Source pane:

@ JBuilder 8 - C:/Documents and Settings/ljeffries/jbproject/messages;src,/mi

File Edit Search \iew Project Run Team Wizards Tools Window Help

D& & -
W Bk |d- e
B9 (2 (T 2] E mes.

- &

S ams |

=10 %]

[Z] messanes jpx
@ ik <Praject Sources :
& st java

package messages;

import jawvax.jms.*;
import jawax.naming.®;
import java.util.Hashtable;

i

Vit
* LpxTitle: </p>
* {prDescription: </p>
* LpxCopyright: Copyright (o) 2002</p>
* LprCompany: </ps
* Bauthor not attributable
* @version 1.0
%
% Use this class to publish and subscribe to messzages.
I;,;m * To send a text message:
@ @ Jmsi * Lcodex
9 messageListener * Jusl jmsl = new Jnsl{);
QJmEJO * jmal.setEnvirorment (hashtahle): //Specify any vendor-specific
LS closed * jusl.publishText("Hello world™);
& getAcknowledgeme * jumel.closel): //Release resources
* gelClientid) * </oadex
* getDurableMarmen) N L
® getErmironmert] * <codex |
* gefTopic) g Ol | [*]
* getTopicConnection_ - | [Jmst.iava [ Modified [ Insert | 235 - CUA ~[a -
| >|_ LSI]LI[[:E L Design L Bean | UML History

The commented code at the top of the generated class file demonstrates
how to send a text message and also how to receive a message. Follow this
example and add the code you need to send or receive messages. If your
class is a message consumer, locate the ondMessage () method in the source
code and complete its implementation so that it handles the received

message.

Creating JMS producers and consumers
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Chapter

Exploring CORBA-based
distributed applications

Thisis a feature of ~ This chapter discusses creating a distributed application using JBuilder,
JBuilder Enterprise  the VisiBroker ORB (part of the Borland Enterprise Server), and the
Common Object Request Broker Architecture (CORBA).

What is CORBA?

The Common Object Request Broker Architecture (CORBA) allows
distributed applications to interoperate (application to application
communication), regardless of what language they are written in or where
these applications reside.

The CORBA specification was adopted by the Object Management Group
to address the complexity and high cost of developing distributed object
applications. CORBA uses an object-oriented approach for creating
software components that can be reused and shared between applications.
Each object encapsulates the details of its inner workings and presents a
well defined interface, which reduces application complexity. The cost of
developing applications is reduced, because once an object is
implemented and tested, it can be used over and over again.

The Object Request Broker (ORB) connects a client application with the
objects it wants to use. The client program does not need to know whether
the object implementation it is in communication with resides on the same
computer or is located on a remote computer somewhere on the network.
The client program only needs to know the object’s name and understand
how to use the object’s interface. The ORB takes care of the details of
locating the object, routing the request, and returning the result.
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Note

Figure 24.1 Client program acting on an object

Client

Object &

Client Program requests a ORB locates Object A
reference to Object A and binds client toit

‘ Object Request Braker I

The ORB itself is not a separate process. It is a collection of libraries and
network resources that integrates within end-user applications, and
allows your client applications to locate and use objects.

What is the VisiBroker ORB?

The VisiBroker ORB provides a complete CORBA ORB runtime and
supporting development environment for building, deploying, and
managing distributed Java applications that are open, flexible, and
inter-operable. The VisiBroker ORB is part of the Borland Enterprise
Server. Objects built with the VisiBroker ORB are easily accessed by
Web-based applications that communicate using OMG’s Internet
Inter-ORB Protocol (IIOP) standard for communication between
distributed objects through the Internet or through local intranets. The
VisiBroker ORB has a native implementation of IIOP to ensure
high-performance and inter-operability.

How JBuilder and the VisiBroker ORB work together

JBuilder provides a set of wizards and other tools to make development of
CORBA applications straight-forward.

The tutorial in Chapter 25, “Tutorial: Creating a CORBA application” will
help you become acquainted with some of the JBuilder and VisiBroker
ORB development tools. A sample application is used to illustrate each
step of the process.

When you develop distributed applications with JBuilder and the
VisiBroker ORB, you must first identify the objects required by the
application. You will then usually follow these steps:

1 Write a specification for each object using the IDL wizard to generate
the Interface Definition Language (IDL) file.

IDL is the language an implementer uses to specify the operations an
object will provide and how they should be invoked. In this example,
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we define, in IDL, the Account interface with a balance () method and the
AccountManager interface with an open () method.

Use the IDL compiler to generate the client stub code and server
Portable Object Adapter (POA) servant code. For more about the POA,
see “What is the POA?” on page 25-9.

Using the 1d12java compiler, we’ll produce client-side stubs (which
provide the interface to the Account and the AccountManager objects’
methods) and server-side classes (which provides classes for the
implementation of the remote objects).

Write the client program code.

To complete the implementation of the client program, initialize the
ORB, bind to the Account and the AccountlManager objects, invoke the
methods on these objects, and print out the balance.

Write the server object code.

To complete the implementation of the server object code, we must
derive from the AccountPOA and AccountManagerPOR classes, provide
implementations of the interface’s method, and implement the server’s
nain routine.

Compile the client and server code.

To create the client program, compile the client program code with the
client stub. To create the Account server, compile the server object code
with the server servants.

Start the server.

Run the client program.

For more advanced information on using the VisiBroker ORB to create
distributed applications, see the Borland Enterprise Server documentation
in the doc directory of your Borland Enterprise Server installation.

For more information about Common Object Request Broker Architecture
(CORBA), some useful links are:

http://www.borland.con/books—Books on Borland products and related
technologies

“A White Paper: Java, RMI, and CORBA” at
http://www.omg.org/news/whitepapers/wpjava.htm

CORBA/IIOP Specification at Introduction to OMG's Specifications
CORBA Basics at http://www.omg.org/gettingstarted/corbafaq.htm
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Setting up JBuilder for CORBA applications

This section explains how to set up JBuilder with the VisiBroker ORB or
OrbixWeb so that you can create, run, and deploy CORBA applications.
The tutorials in this book use the VisiBroker ORB because it is included
with JBuilder Enterprise, as part of the Borland Enterprise Server. Consult
the OrbixWeb documentation for information on particular features of
that ORB.

To set up these pieces on your system:
1 Install JBuilder Enterprise.

2 Install an application server that contains an ORB, such as the
VisiBroker ORB or OrbixWeb. For more information see, Chapter 5,
“Configuring the target application server settings.”

Note The VisiBroker ORB is included with JBuilder Enterprise, as part of the
Borland Enterprise Server.

3 From JBuilder, run Tools | Enterprise Setup to display the Enterprise
Setup dialog box. Select the CORBA tab. The parameters in this dialog
box enable JBuilder to see the ORB.

4 Select a configuration from the Configuration drop-down list. The
initial choices are VisiBroker and OrbixWeb. The Enterprise Setup
dialog box looks like this:

(D) Enterprise Setup ; x|

Choose a CORBA configuration as the default far new projects.
Each configuration provides a location of an ORBE vendaor's tools,
clasges and information for compiling DL, Press the Edit button to
edit an existing configuration. To create a new configuration, select
Mone and press the Mew button

Configuration:
VisiBroker > | | Edie | [ wew. |

[¥] Appiy this configuration to the current project.
[v] Make this configuration ORB the default for the Jawa VM.
|v| kdd a VisiBroker Smart Agent item to the Tools menu

SmartAgent port:
[14000

Reset [[ok || cancel || mew |

5 If you're using the VisiBroker ORB or OrbixWeb, click the Edit button
to display the Edit Configuration dialog box. (Click the New button to
define a new configuration.)
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6 On the Edit Configuration dialog box, click the ellipsis button next to
the Path For ORB Tools field to enable JBuilder to access the ORB tools.
When using the VisiBroker ORB, point to the directory that contains the
osagent . exe file. This is the bin directory of your Borland Enterprise
Server installation.

7 To define the library location, click the ellipsis button next to the
Library For Projects field. This displays the Select A Different Library
dialog box. The library is necessary for compiling the generated stubs
and skeletons and for executing an application. For VisiBroker, browse
to the Borland Enterprise Server 5.0.2 — 5.1.x Client library.

a To add a library that is not displayed in the Select A Different
Library dialog box, click New.

b In the New Library wizard, enter a name for the new library in the
Name field.

¢ Select a location for the library: the JBuilder directory, the project
directory, or your home directory.

d Click Add to browse to the library (JAR) file.
e Click OK until you return to the Edit Configuration dialog.
f Click OK to close the Edit Configuration dialog box.

8 In the Enterprise Setup dialog box, leave the Apply This Configuration
To The Current Project option selected if the current project should be
set to the same ORB configuration as the default project.

9 Leave the Make This Configuration’s ORB The Default For The Java
VM option selected to use this ORB as the default ORB for the Java VM.
If you receive an error message, you may not have sufficient rights to
modify the orb.properties file, located in the <jdk>/jre/1ib directory of
your JBuilder installation. You can manually create and/or edit this
file, specifying the following information. This sample file references
the VisiBroker ORB.

# Make the VisiBroker ORB the default ORB
org.omg.CORBA.ORBClass=com. inprise.vbroker.orb.ORB
org.omg.CORBA.ORBSingletonClass=com.inprise.vbroker.orb.ORB
10 For the VisiBroker ORB, select the Add A VisiBroker Smart Agent Item
To The Tools Menu option to enable the Smart Agent to run as a
JBuilder service during development. This option will be disabled if the
Smart Agent is not necessary.

11 Select a port on which to run the Smart Agent. The default port of 14000
will work on most systems.

12 Click OK. These settings will be written to the orb.properties file.

You've now completed setting up your system to use the JBuilder CORBA
features. For a tutorial that uses these features to create a CORBA
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application, see Chapter 25, “Tutorial: Creating a CORBA application.”
For more information on using the VisiBroker ORB features with JBuilder,
see the following section, “Defining interfaces in Java” on page 24-6.

Important  If you are using the Borland Enterprise Server, make sure your project
uses JDK 1.3. Check the JDK setting on the Paths page of the Project
Properties dialog box.

Defining interfaces in Java

This section explains how to use the java2iiop and java2idl compilers to
generate client stubs and servants from interface definitions written in
Java instead of IDL. These compilers are part of the Borland Enterprise
Server, which comes “in-the-box” with JBuilder.

This section contains the following topics:

e “Working with the java2iiop compiler” on page 24-8—Explains how to
create distributed applications in an all-Java, IIOP-compliant
environment.

e “Working with the java2idl compiler” on page 24-13—Explains how to
turn your Java code into IDL interfaces, allowing you to generate client
stubs in the programming language of your choice.

You can find more information about these compilers in the Borland
Enterprise Server documentation. This documentation is located in the doc
directory of your Borland Enterprise Server installation.

About the java2iiop and java2idl compilers

The Borland Enterprise Server incorporates the following compilers that
make it easy to work in a Java environment. These features include:

* javaiiop
The java2iiop compiler allows you to stay in an all-Java environment, if
that’s what you want. The java2iiop compiler takes your Java interfaces
and generates IIOP-compliant stubs and skeletons. Part of the

advantage of using the java2iiop compiler is that, through the use of
extensible structs, you can pass Java serialized objects by value.

¢ javazidl

The java2idl compiler turns your Java code into IDL, allowing you to
generate client stubs in the programming language of your choice. In
addition, because this compiler maps your Java interfaces to IDL, you
can re-implement Java objects in another programming language that
supports the same IDL.
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* Web Naming

Web Naming allows you to associate a URL with objects, allowing an
object reference to be obtained by specifying a URL.

If you are going to design CORBA interfaces in Java, you must use
java2iiop as the compiler to produce the client stubs and servants. When
designing CORBA interfaces in Java, you do not need to create an IDL file.
In fact, the generated IDL file cannot be modified or compiled. You would
generate an IDL file from a Java interface only to:

¢ Populate the interface repository.

* Build cross-language applications.

Accessing the java2iiop and java2idl compilers in JBuilder

To access the java2iiop and java2idl compilers in the JBuilder
development environment,

1 Make sure JBuilder is set up correctly by following the steps outlined in
“Setting up JBuilder for CORBA applications” on page 24-4.

2 Choose Project | Project Properties to display the Project Properties
dialog box. On the IDL tab of the Build page, make sure the IDL
Compiler field is set to VisiBroker.

@ Project Properties

IDL compiler: |\f|siBmkEr il ‘
Generated code options
Package: | |
Include path: [ | ’:
Additional options: | |
Symhbaols defined for conditional IDL
| tew-. |
Reset [ok || cancel || mew |

3 On the Paths page of the Project Properties dialog box, make sure the
Required Libraries list includes the Borland Enterprise Server 5.0.2 —
5.1.x Client.

4 Click OK to close the Project Properties dialog box.
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5 Once you've created a Java interface file in your JBuilder project,
right-click the file in the project pane. Choose Properties.

6 On the VisiBroker tab of the Build page, select the Generate IDL and
Generate IIOP options. The dialog box should look like this:

(D) Propetties for ‘AccountManager.java’ EE x|

I'{ wisiBroker [

JavaZIDL settings
[¥] Generate IDL

Options: |

JavaZllOP settings
[v| Generate IIOP
|_I Strict portable code generation
|_| Generate example implementation
[_] Generate tie bindings

[_| Generate comments

Options: ‘

Reset [0 || cancel || Hew |

7 Click OK to close the dialog box.

8 Right-click the Java interface file in the project pane and select Make to
compile the interface definition and generate IIOP or IDL interface files.

RMI

Another way to invoke methods on remote Java objects is to use Remote
Method Invocation (RMI). The Borland Enterprise Server provides
capabilities equivalent to RMI, but, in addition, allows you to create Java
objects that communicate with all other objects that are CORBA compliant
even if they are not written in Java. For an example of a Java interface that
describes an RMI remote interface, see the sample file Account . java in the
examples/vbe/rmi-iiop/Bank directory of your Borland Enterprise Server
installation.

Working with the java2iiop compiler

The java2iiop compiler lets you define interfaces and data types that can
then be used as interfaces and data types in CORBA. The advantage is that
you can define them in Java rather than IDL. The compiler reads Java byte
code—it does not read source code, but reads class files. The compiler
then generates IIOP-compliant stubs and skeletons needed to do all the
marshalling and communication required for CORBA.
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When you run the java2iiop compiler, it generates the same files as if you
had written the interface in IDL. All primitive data types, including
numeric types (short, int, long, float, and double), string, CORBA objects
or interface objects, Any’s, and type codes are understood by the java2iiop
compiler and mapped to corresponding types in IDL.

When using the java2iiop compiler on Java interfaces, you define and
mark them as interfaces to be used with remote calls. You mark them by
having them extend the org.omg.CORBA.Object interface. (The interface must
also define methods that you can use in remote calls.) When you run the
compiler, it searches for these special CORBA interfaces. When one is
found, it generates all of the marshalling elements, the readers and writers
which enable you to use the interface for remote calls. An example of a
Java interface definition file, AccountManager. java, is located in the
examples/vbe/rmi-iiop/Bank directory of your Borland Enterprise Server
installation.

For developers who are familiar with RMI (Remote Method Invocation),
this is equivalent to a class extending the java.rmi.Remote interface.

For classes, the compiler follows other rules and maps the classes either to
IDL structs or extensible structs. For more information about complex
data types, see “Mapping complex data types” on page 24-11.

Generating lIOP interfaces running java2iiop

The example files located in the examples/vbe/rmi-iiop directory of your
Borland Enterprise Server installation demonstrate how to define an
interface in Java and compile it into IIOP-compliant stubs and servants
using the java2iiop compiler.

The files in this example are:

¢ Bank/Account.java—The interface that describes the Account RMI
remote interface.

* Bank/AccountData.java—The class that is used to carry data to create an
account.

e Bank/AccountManager.java—The interface that describes the
AccountManager CORBA interface.

® Bank/AccountManagerOperations.java—This interface declares the method
signatures defined in AccountManager. java.

e 2AccountImpl.java—The servant that implements the Account interface.

® AccountManagerImpl.java—The servant that implements the
AccountManager interface.

e (lient.java—The client mainline.

e Server.java—The server mainline.
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The AccountManager interface creates an account, (re)opens an account, and
gets a list of accounts. The account that is created contains operations to
get the name on the Account, and to set and get the balance in the account.
AccountData represents the information that is used to create accounts.

This example illustrates the use of RMI over IIOP, and how RMI over IIOP
can be used to pass native Java classes (those not mapped from IDL)
across the wire in remote method calls. It also illustrates the use of an
RMI-style remote interface with CORBA servers, but uses RMI clients to
access the CORBA servers. To run and view the example, refer to the file
rmi-iiop_java.html in the examples/vbe/rmi-iiop directory of your Borland
Enterprise Server installation.

To generate the IIOP interfaces in JBuilder, you would make sure that the
java2iiop compiler was selected the Properties dialog box. To do this,

1 In the project pane, right-click the Java interface file, AccountManager.
Select Properties from the context menu.

2 Select the Generate IIOP option on the VisiBroker tab of the Build page,
then click OK.

3 Right-click the Java interface file, and select Make from the context
menu.

The java2iiop compiler will then generate all of the usual auxiliary files,
like Helper and Holder classes. For more information about the generated
files, see the Borland Enterprise Server documentation.

Note The files generated by the java2iiop compiler are the same as those
generated by the 1d12java compiler.

The Borland Enterprise Server documentation provides more information,
including sample code and sample applications, for completing the
development process with the VisiBroker ORB. In general, after
generating stubs and skeletons, create your client and server classes. You
would then follow these steps:

1 Use the skeleton class to create an implementation of server object; for
an example, see Server. java in the examples/vbe/rmi-iiop directory of
your Borland Enterprise Server installation.

2 Compile your server class by right-clicking the server file in the project
pane and selecting Make.

Note If you're using Server.java, you may have to rename Makefile and
Makefile.java in the examples/vbe/rmi-oop directory. They may interfere
with JBuilder’s compiler.

3 Write the code for the client. For an example, see Client.java in the
examples/vbe/rmi-iiop directory of your Borland Enterprise Server
installation.
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4 Compile the client code by right-clicking the client file in the project
pane and selecting Make.

If you're using Client.java, you may have to rename Makefile and
Makefile.java in the examples/vbe/rmi-iiop directory. They may interfere
with JBuilder’s compiler.

5 Start the VisiBroker ORB Smart Agent by selecting it from the Tools
menu. For this option to be available, you must have set up JBuilder as
described in “Setting up JBuilder for CORBA applications” on
page 24-4.

6 Start the server object by right-clicking the server file in the project pane
and selecting Run.

7 Start the client by right-clicking the client file in the project pane and
selecting Run.

The examples shown in this chapter assume that a VisiBroker ORB Smart
Agent is running. Make sure the Smart Agent is running by selecting
Tools | VisiBroker Smart Agent. For more information on the Smart Agent,
see the Borland Enterprise Server documentation.

Mapping primitive data types to IDL

Client stubs generated by java2iiop handle the marshalling of the Java
primitive data types that represent an operation request so that they may
be transmitted to the object server. When a Java primitive data type is
marshalled, it must be converted into an IIOP-compatible format. For
more information, see the Borland Enterprise Server documentation.

Mapping complex data types

This section shows how the java2iiop compiler can be used to handle
complex data types, such as interfaces, arrays, Java classes, and extensible
structs. For more information, see the Borland Enterprise Server
documentation.

Interfaces

Java interfaces are represented in IDL as CORBA interfaces. They must
inherit from the org.omg.CORBA.Object interface. When passing objects that
implement these interfaces, they are passed by reference.

The java2iiop compiler does not support overloaded methods on CORBA
interfaces.

Interfaces which do not extend org.omg.CORBA.Object are mapped to an
extensible struct.
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Arrays

Another complex data type that may be defined in classes is an array. If
you have an interface or definitions that use arrays, the arrays map to
CORBA unbounded sequences.

Mapping Java classes

In Java classes, you can define arbitrary data types. Some arbitrary data
types are analogous to IDL structures (also called structs). If you define a
Java class so that it conforms to certain requirements, then the java2iiop
compiler maps it to an IDL struct. You can map Java classes to IDL structs
if the class fits all of these requirements:

¢ The class is final.

¢ The class is public.

* The class does not use implementation inheritance.
¢ The data members of the class are public.

The java2iiop compiler looks at a class, and checks to see if it meets all of
these requirements. If the class does meet all of the requirements, the
compiler maps it to an IDL struct; if it does not meet all of the
requirements, it maps it to an extensible struct.

Extensible structs

Any Java class that does not meet all of the requirements listed above is
mapped to an extensible struct. An extensible struct is an
upwardly-compatible extension of CORBA structs. When you use
extensible structs, objects are passed by value.

Pass-by-value is the ability to pass object state to another Java program.
Assuming that a class definition of the Java object is present on the server
side, the Java program can invoke methods on the cloned object that has
the same state as the original object.

The use of extensible structs is a Borland Enterprise Server extension to
the OMG IDL. It provides an additional keyword: extensible. If you want
to stay within pure CORBA or if you are going to port your code to other
ORBs, you should use IDL structs and not extensible structs. Extensible
structs allow you to use classes that can be defined in Java but cannot be
defined in IDL because of CORBA limitations.

The VisiBroker ORB uses Java serialization to pass classes in the form of
extensible structs. Java serialization compresses a Java object’s state into a
serial stream of octets that can be passed on-the-wire as part of the
request.

Note Because of Java serialization, all the data types that are passed must be
serializable; that is, they must implement java.io.Serializable.
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Extensible structs allow data that use pointer semantics to be passed
successfully. For example, defining a linked list in your application code is
standard practice, yet there is no way to define a linked list in standard
IDL. The solution to this problem is that you can define it by using
extensible structs. When you pass extensible structs across address spaces,
pointers are maintained.

Working with the java2idl compiler

IDL is the foundation of CORBA applications. IDL interfaces define a
component’s boundaries. You can use IDL to define a component’s
attributes, the exceptions it raises, and the methods its interface supports.

You can generate IDL interfaces from Java interfaces defined in a . java
file, using the java2idl compiler. Using a Java interface to describe a
CORBA object has some limitations. All Java primitive types can be used.
Java objects, however, can be used to define the interface only if the object
implements java.io.Serializable.

The following steps show you how to generate IDL interfaces from a Java
interface definition.

1 In the project pane, right-click a Java interface file. Select Properties
from the context menu.

2 Select the Generate IDL option on the VisiBroker tab of the Build page,
then click OK.

3 Right-click the Java interface file, and select Make from the context
menu.

The java2idl compiler will then generate all of the usual auxiliary files, like
Helper and Holder classes. Click the plus sign to the left of the Java
interface file in the project pane to display the generated files. For more
information about the generated files, see the Borland Enterprise Server
documentation.
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This tutorial is a feature of
JBuilder Enterprise

Chapter

Tutorial: Creating a CORBA
application

In this tutorial, you will create a sample client application that can query
the balance in a bank account. This tutorial provides the steps to create the
basic files needed to run and deploy a simple, CORBA-based distributed
application.

From this example, you will learn how to:

* Define object interfaces in IDL.
¢ Generate client stub routines and server servant code.

¢ Implement the client program: initialize the ORB, bind to the
AccountManager object, obtain the balance, print the balance, and handle
exceptions.

¢ Implement the server object: initialize the ORB, create the Portable
Object Adapter (POA), create the account manager servant object,
activate the servant object, activate the POA manager and the POA, and
prepare to receive requests.

¢ Build the example.

* Run the example with a Java client: start the VisiBroker ORB Smart
Agent, start the AccountManager server, and run the client program.

For more information about CORBA, see Chapter 24, “Exploring
CORBA-based distributed applications.”

The Accessibility options section in the JBuilder Quick Tips contains tips
on using JBuilder features to improve JBuilder’s ease of use for people
with disabilities.

For information on documentation conventions used in this tutorial and other
JBuilder documentation, see “Documentation conventions” on page 1-2.
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Step 1: Setting up the project

Step 1: Setting up the project

This tutorial assumes that you are familiar with the JBuilder development
environment. If you are new to JBuilder, refer to “The JBuilder
environment” in Introducing JBuilder for an introduction.

1 Set up JBuilder and the VisiBroker ORB to “see” one another, as
described in “Setting up JBuilder for CORBA applications” on
page 24-4.

2 Select File | New Project to create a new project.
3 Change the name in the Name field to BankTutorial.

4 Leave the name in the Directory field set to BankTutorial. Make sure the
Generate Project Notes File option is checked.

5 Click Next to go to Step 2 of the wizard.

6 Set the JDK to JDK 1.3. For information on setting the JDK, see “Setting
the JDK” in the “Creating and managing projects” chapter of Building
Applications with JBuilder.

7 Make sure the Required Libraries tab lists the Borland Enterprise
Server 5.0.2 - 5.1.x Client library.

8 On Step 2, click the Finish button.

9 Check to ensure that the VisiBroker ORB is set as the default IDL
compiler. To do this,

a Select Project | Project Properties to display the Project Properties
dialog box.

b Select the Build tab. Choose the IDL tab on the Build page.

¢ Make sure that the VisiBroker ORB is selected in the IDL Compiler
drop-down list.

d Click OK to close the dialog box.

The BankTutorial project appears in the project pane. Next, we will define
the object interfaces by writing the account interface in IDL.

Step 2: Defining the interfaces for the CORBA objects in IDL

The first step to creating a CORBA application is to specify all of your
objects and their interfaces using the OMG’s Interface Definition
Language (IDL). IDL has a syntax similar to C++ and can be used to define
modules, interfaces, data structures, and more. The IDL can be mapped to
a variety of programming languages. The IDL mapping for Java is
summarized in the Borland Enterprise Server documentation.
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Step 3: Generating client stubs and server servants

This topic shows how to create the BankTutorial.idl file for this example.
The Account interface provides a single method for obtaining the current
balance. The AccountManager interface creates an account for the user if one
does not already exist.

To create the IDL file and define the object interfaces,

1 Select File | New, then select Sample IDL from the CORBA page of the
object gallery.

2 Enter BankTutorial.idl in the File Name field. Click OK. A sample IDL
file is created and added to the project.

3 Remove the generated code and insert the following IDL code.

module Bank {
interface Account {
float balance();
}i
interface AccountManager {
Account open(in string name);
}i
}i

4 Select File | Save All. The IDL file must be saved before it will compile.

In Step 3 you will use the Borland Enterprise Server IDL compiler to
generate stub routines and servant code from the IDL specification.

Step 3: Generating client stubs and server servants

In this step, you will use the Borland Enterprise Server IDL compiler, also
called the idl2java compiler, to generate stub routines and servant code
from the IDL specification. The stub routines are used by your client
program to invoke operations on an object. The servant code, along with
the code you write, creates a server that implements the object. The code
for the client program and server object is used as input to your Java
compiler to produce the client and server executable classes.

To generate the client stubs and server servants,
1 Right-click the BankTutorial.idl file in the project pane.
2 Select Make to invoke the id12java compiler.

If the file requires special handling, you can set IDL properties by
right-clicking the IDL file in the project pane and selecting Properties. This
displays the IDL tab of the Build page (Project Properties dialog box),
where you can specify options for compiling remote interfaces defined in
IDL.
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Generated files

Because Java allows only one public interface or class per file, compiling
the IDL file will generate many .java files. These files are stored in a
generated directory called Generated Source, which is the module name
specified in the IDL and is the package to which the generated files
belong. You can view the generated files by clicking the expand glyph
beside BankTutorial.idl.

The following files are generated:

® _AccountManagerStub. java—Stub code for the AccountManager object on the
client side.

e _AccountStub.java—Stub code for the Account object on the client side.
e Account.java—The Account interface declaration.

e AccountHelper.java—Declares the AccountHelper class, which defines
helpful utility methods.

® AccountHolder.java—Declares the AccountHolder class, which provides a
holder for passing Account objects.

e AccountManager.java—The AccountManager interface declaration.

e AccountManagerHelper.java—Declares the AccountManagerHelper class,
which defines helpful utility methods.

e AccountManagerHolder.java—Declares the AccountManagerHolder class,
which provides a holder for passing AccountManager objects.

e AccountManagerOperations.java—This interface declares the method
signatures defined in the AccountManager interface in the Bank. 1d1 file.

® AccountManagerPOi.java—POA servant code (implementation base code)
for the AccountManager object implementation on the server side.

® AccountManagerPOATie.java—Class used to implement the AccountManager
object on the server side using the tie mechanism. For more information
about the tie mechanism, see the Borland Enterprise Server
documentation.

e AccountOperations.java—This interface declares the method signatures
defined in the Account interface in the Bank.idl file.

® AccountPOi.java—POA servant code (implementation base code) for the
Account object implementation on the server side.

® AccountPOATie.java—Class used to implement the Account object on the
server side using the tie mechanism. For more information about the tie
mechanism, see the Borland Enterprise Server documentation.

For more information about the generated files, see the Borland Enterprise
Server documentation.

In the next step, you will implement the client program.
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Step 4: Implementing the client

Step 4: Implementing the client

The client for the CORBA server application can be another application
that runs locally, as outlined in this tutorial. It could also be an HTML
client that runs in a web browser. You could create an applet, a JavaServer
Page (JSP), or a servlet. You could also create a JSP or servlet that uses
InternetBeans. For more information on developing web applications in
JBuilder, see the book Web Application Developer’s Guide.

Many of the classes used in implementing the bank client are contained in
the Bank package generated by the id12java compiler. This next set of steps
creates a Java client to initialize the ORB, bind to the AccountManager object,
obtain a balance and print it, and handle exceptions.

To create the client,

1 Create a new application that will be used for the user interface. To do
this,

a Select File | New, and then Application from the General page of the
object gallery to start the Application wizard.

b Accept all defaults in both Steps 1 and 2. Click Next to move to the
next steps.

¢ On Step 3, make sure the Create A Runtime Configuration option is
checked.

d Click Finish to create the application file.
2 Create the AccountManager interface.

a Select Wizards | Use CORBA Interface. Do not select the option on
Step 1 of the wizard.

Click Next to go to Step 2.
Select BankTutorial.idl as the IDL file.

Do not change the class name from AccountManagerClientImpll.

O o O T

Make sure banktutorial.Bank.AccountManager is selected in the
Interface list.

f Click Next to go to Step 3.

g Accept the default field name of myAccountManager. Click Finish. The
file AccountManagerClientImpll.java is created and displayed in the
project pane.

3 Repeat the same steps to create the Account interface:

a Select Wizards | Use CORBA Interface. Do not select the option on
Step 1 of the wizard.

b Click Next to go to Step 2.
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Step 4: Implementing the client

4

Select BankTutorial.idl as the IDL file.
Change the class name to AccountClientImpll.
Select banktutorial .Bank.Account in the Interface list.

Click Next to go to Step 3.

- 0o Qo O

Accept the default field name of nyaccount. Click Finish. The file
AccountClientImpll.java is created and displayed in the project pane.

Select File | Save All.

«©«

Binding to the AccountManager object

The next step is to connect the factory interface (AccountManager) to the
Object Request Broker (ORB). To do this,

1

2
3
4
5

(=]

8
9

Double-click Framel.java in the project pane.

Click the Design tab to open the file in the UI designer.
Select the CORBA tab of the component palette.

Select the OrbConnect object.

Click in the component tree to add the OrbConnect object to the Frame
file.

Select the myAccountManager object in the component tree.

In the Inspector, select the ORBConnect property. Choose orbConnect1 from
the drop-down list.

Select the OrbConnect1 object in the component tree.

In the Inspector, set its initialize property to true.

10 Choose File | Save All.

Binding the wrapper class at runtime

To bind the wrapper class at runtime,

1
2
3

Select the contentPane object in the component tree.
Change the layout property to XYLayout.

Select a JButton control from the Swing tab of the component palette.
Click the middle of the frame to add the JButton control to the design
surface. This button will be used to create a new account and bind it to
the AccountManager object.

In the Inspector, select the text property of the JButton. Enter Create
account. You may need to resize the control.
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Step 4: Implementing the client

Select a JLabel control from the Swing tab of the component palette.
Drop it in the upper-left side of the design surface.

In the Inspector, change the text property to Enter name. You may need
to resize the control in order to fit the text.

Select a JTextField control from the Swing tab. Place it to the right of the
JLabel control you just added. This control will be used to enter the
name of the new account.

In the Inspector, remove jTextFieldl from the text property and leave it
blank.

Select another JLabel control from the Swing tab. Place this control
below the JButton control you added in Step 3. This label will display
the balance in the account. Resize this control so it is almost as wide as
the frame.

10 In the Inspector, change the text property to Account value. You can also
change the horizontal alignment properties so the text is aligned in the
center of the control. The Ul designer should look similar to this:

(= -] B.. v @ BankTutorial &Framml

2 BankTutarial jpx % Swing | Swing Comtainers | DetaBxpress | dbSwing | More dbSwing | dbGwing Models | nternetBieans || _ ] »|

Eg .::gomuur:gl?;m\mpm.]ava ) < (K] @ — (O [2— tabel [ @ @ R s == ’

- AccountManagerClient!

& Application? java hame iLabel2 -
& pankTutorial bt constraints |54, 241, 234
BankTutorial.idl

[ﬂ@ alignments 0.0

& Framel java
alignmenty 0.5
Enter name I
4| | 3 background | [ LightGra:

2 hanktutarial Frame1 border
g-Laul dehugGraph. . <default~
=-E this disabledicon
=[] contentPane (4] displayedin...
- wyLayaut! Create Account | doubleBufie.. False
jTextField1 enahled True
[T

font "Dialog" 0,12
foreground | M Black
horizontalAll.. | CENTER

'
[ [Button

I Wenu - - - horizontalTe... | TRAILING
-~ Data Access = AccountWalue = ican
B-_] Other » n n

iconTextGap |4

JahelFar _'I
»| FPropeties I Events

fo @ myAccounttlanager
Lo myAccount
L orbConnect!

<
4| | »| Source| Desigh Beanlm History

ontentPane (XyLayout) 33y 159

If you were to deploy this program to a production environment, you
would not use XYLayout, as this layout is for design purposes only.
Instead, you would switch to another layout, such as GridBagLayout, that
will adjust the display for different platforms. To switch layouts, select
the contentPane object in the Inspector and change the layout property.

11 Select the JButton control. Click the Events tab of the Inspector. Select

the actionPerformed event, then double-click its value box to create the
event. The focus moves to the editor.
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12 Enter the following code in the jButtonl_actionPerformed event:

myAccount . setCorbaInterface (myAccountManager.open (jTextFieldl.getText ()));
jLabel2.setText ("The account balance is " + myAccount.balance());

13 Select File | Save All.

The client classes—2applicationl.java and Framel.java—do the following:
1 Initialize the ORB, using the ORB specified in the OrbConnect properties.
2 Bind to an AccountManager object.

Before your client program can invoke the balance () method, it must
first use the bind() method to establish a connection to the server that
implements the AccountManager object. The implementation of the bind()
method is generated automatically by the id12java compiler. The bind()
method requests the ORB to locate and establish a connection to the
server. If the server is successfully located and a connection is
established, a proxy object is created to represent the server’s
AccountManagerPOA object. An object reference to the AccountManager object
is returned to your client program.

Your client class then needs to call the open () method on the
AccountManager object to get an object reference to the Account object for
the specified customer name.

3 Obtain the balance of the account using the object reference returned by
bind().

Once your client program has established a connection with an Account
object, the balance() method can be used to obtain the balance. The
balance() method on the client side is actually a stub generated by the
idl2java compiler that gathers all the data required for the request and
sends it to the server object.

4 Display the balance.

In the next step, you will implement the server.

Step 5: Implementing the server

This step shows you how to implement the server. You will initialize the
ORB, create the Portable Object Adapter (POA), create the account
manager servant object, activate the POA manager and the POA, and
prepare to receive requests. Many of the files used in implementing the
bank server are contained in the BankTutorial package generated when the
IDL file is compiled.
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Step 5: Implementing the server

To create the server,

1 Select File | New, then select CORBA Server Application from the
CORBA page of the object gallery. Click OK to display the CORBA
Server Application wizard.

2 Make sure that BankTutorial.idl is selected in the IDL File field.

3 Select Generate Visible Application With Monitor to create a server
monitor.

4 Click Next to go to the next step of the wizard.
5 Make sure the Create A Runtime Configuration option is selected.
6 Click Finish to create the server and close the wizard.

The package banktutorial.Bank.server and the file BankServerapp. java are
generated. The file BankAppGenFileList.html is also added to the project, and
contains the list of generated files.

The server program, named BankServer2pp. java, does the following:

e Initializes the Object Request Broker.

¢ Creates a Portable Object Adaptor (POA) with the required policies.
¢ Creates the account manager servant object.

* Activates the servant object.

¢ Activates the POA manager (and the POA).

* Waits for incoming requests.

Refer to the Borland Enterprise Server documentation for a description of
the generated files.

What is the POA?

The Portable Object Adaptor, or POA, intercepts a client request and
identifies the object that satisfies the client request. The object is then
invoked and the response is returned to the client. The POA is a
replacement for the Basic Object Adaptor (BOA) and was developed to
offer portability on the server side.

The POA is designed to:

¢ Allow programmers to construct object implementations that are
portable between different ORB products.

¢ Provide support for objects with persistent identities.
¢ Provide support for transparent activation of objects.

* Allow a single servant to support multiple object identities
simultaneously.
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¢ Allow multiple distinct instances of the POA to exist in a server.

¢ Provide support for transient objects with minimal programming effort
and overhead.

¢ Provide support for implicit activation of servants with POA-allocated
Object Ids.

¢ Allow object implementations to be maximally responsible for an
object’s behavior.

¢ Avoid requiring the ORB to maintain persistent state describing
individual objects, their identities, where their state is stored, whether
certain identity values have been previously used or not, whether an
object has ceased to exist or not, and so on.

* Provide an extensible mechanism for associating policy information
objects implemented in the POA.

e Allow programmers to construct object implementations that inherit
from static skeleton classes, generated by OMG IDL compilers, or a DSI
implementation.

For more information on the POA, see the Borland Enterprise Server
documentation.

Step 6: Providing an implementation for the CORBA interface

The application now contains a user interface that will create Account
objects, each with a zero balance. To make the example more interesting,
we could add a database of customers, account numbers, and balances
that could be looked up and used to debit and credit the account with
withdrawals and deposits. However, in this simple example, we will
simply add an implementation to generate a balance for a given name
based on the number of characters in the name.

To implement the CORBA interface,

1 Expand the banktutorial.Bank.server package in the project pane to
expose all files.

2 Double-click the file AccountImpl.java to open it in the content pane.

3 Find the balance() method (you can use Ctrl+F). Replace return 0 with:

return _name.length()*100;
4 Select File | Save All.

In the next step, you will compile the application using the Project | Make
command.

25-10 Enterprise JavaBeans Developer’s Guide



Step 7: Compiling the application

Step 7: Compiling the application

To compile the project, select Project | Make Project “BankTutorial jpx.”

Any errors will be noted in the message pane. Correct any syntax errors
before continuing to the next step.

Before compiling

If you've set up your Smart Agent to run on a port other then 14000, you
need to enter the following VM parameter into the VM Parameters field
on the Application tab of the Run page in the Project Properties dialog box
(Project | Project Properties):

-Dvbroker.agent.port=port number

Step 8: Running the Java application

To run the tutorial application,

1 Start the VisiBroker ORB Smart Agent.
2 Start the server implementation.

3 Run the client application.

4 Test and deploy the application.

This steps are discussed in more detail in the following sections.

Starting the VisiBroker ORB Smart Agent

The VisiBroker ORB Smart Agent, or Osigent, is the object location service.
The client finds the server by using OsAgent and the server advertises
services by using OsAgent—it’s how they find each other. Ordinarily, you
will want the VisiBroker ORB Smart Agent to be running on at least one
host in your local network. The VisiBroker ORB Smart Agent is described
in the Borland Enterprise Server documentation.

To start the VisiBroker ORB Smart Agent, choose Tools | VisiBroker Smart
Agent. The VisiBroker ORB Smart Agent is toggled on and off by selecting
and unselecting it from the Tools menu.

If you're running Windows NT and you want to start the VisiBroker ORB
Smart Agent as an NT Service, you need to register the ORB Services as
NT Services during installation. See the Borland Enterprise Server
Installation guide for instructions. If the Services were registered, you then
are able to start the VisiBroker ORB Smart Agent as an NT Service through
the Services Control Panel. You do not have to start it from the Tools
menu.
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Alternatively, you could run the VisiBroker ORB Smart Agent from the

command line by running osagent . exe from the bin directory of your
Borland Enterprise Server installation.

Starting the server

To start the server implementation right-click the file BankServerApp.java in
the project pane. Choose Run. From the drop-down menu, choose Use
“Server Application.” The Bank server window displays. It looks like this:

gj' nk server [_ O] ]

E.ﬁaﬂk.i-nﬂnd | AccuunlManagerI

11/20/00 4:49:09 PM PST BankServerdpp.java AccountManager created
11/20/00 4:49:03 PM PIT BankRerverlpp.java Bank is ready!

Running BankServer2pp. java invokes the virtual machine and offers other
special features. For command-line options and more information, see the
Borland Enterprise Server documentation.

Running the client

To run the Java client, right-click Applicationl.java in the project pane.
Choose Run. From the drop-down menu, choose Use “Application1.”

The running application looks like this:

[ Frame Title [_ O] =]

Enter name:

‘ Create Account |

Accountvalue
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Enter a name (for example, Paul) in the text field and click the Create

Account button. The generated balance is displayed in the label, as shown
below:

[ Frame Title [_ O] =]

Enter name Faul

‘ Create Ascount |

The halance is 400.0

The account balance is based on the number of characters in the name
multiplied by 100.

The server monitor prints out a message every time it creates a new
Account. You will see the following output on the server side:

gj' nk server [_ O] ]
iBankLog | AccuunlManagerI Accnuntl

11/20/00 5:08:50 PM PST BankServerdpp.java AccountManager created

11/20/00 5:08:50 PM PST BankZerverlpp.java Bank is ready!

11720700 5:08:47 PM PST (AccountManager] AccountManagerImpl.java open()

11420400 5:03:47 FM PST (Paul) AccountTmpl.jawva balance()

The AccountManager page shows the number of AccountManager objects
created. This interface creates an account for the user if one does not
already exist. In this example, only one AccountManager interface object is
created. The Account page shows the number of Account objects created.
An Account object is created each time the balance () method is called.

Deploying the application

The VisiBroker ORB is also used in the deployment phase. This phase
occurs when a developer has created client programs or server
applications that have been tested and are ready for production. At this
point a system administrator is ready to deploy the client programs on
end-users’ desktops or server applications on server-class machines.

For deployment, the VisiBroker ORB supports client programs on the
front end. You must install the ORB on each machine that runs the client
program. Clients that make use of the ORB on the same host share the
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Other sample applications

ORB. The VisiBroker ORB also supports server applications on the middle
tier. You must install the full ORB on each machine that runs the server
application. Server applications or objects that make use of the ORB on the
same server machine share the ORB. Clients may be GUI front ends,
applets, or client programs. Server implementations contain the business
logic on the middle tier.

JBuilder includes a single DEVELOPMENT LICENSE for the Borland Enterprise
Server. This license must be used in conjunction with JBuilder. Additional
developers will require their own Borland Enterprise Server development
licenses. Deployed programs require a separate deployment license for
each server machine.

Other sample applications

Some sample CORBA applications are provided with the Borland
Enterprise Server, in the examples directory of your Borland Enterprise
Server installation. Each sample attempts to incorporate functionality
described in the Borland Enterprise Server documentation.

25-14 Enterprise JavaBeans Developer’s Guide



Appendix

Borland servers hints and tips

Support for this  This document attempts to gather information about using Borland
application serverisnot  servers with JBuilder in one place. Much of the same information is also
provided in the JBuilder  scattered throughout the other chapters of the Enterprise JavaBeans

WebLogic Edition.  Developer’s Guide. You will need to study these chapters to understand
how to use JBuilder to create and deploy your enterprise beans.

Configuring and using Borland Enterprise Server 5.0.2 - 5.1.x

This section discusses setting up the Borland Enterprise Server 5.0.2 -5.1.x
for using with JBuilder.

Partitions, partition services, and J2EE APIs

Partitions provide containers and services for hosting your applications.
Any or all of a partition’s containers and services can be enabled or
disabled. A server can have multiple partitions, and because each
partition is a separate process, an application’s functions can be
distributed across multiple processes (partitions).

Additionally, a partition can be cloned (copied) on the same server or on
another enterprise server located on the same local area network. Cloning
a partition can save significant time in the deployment process because it
not only copies the all of the deployed modules, but also copies all the
associated service configurations settings which can require a
considerable amount of time and effort to complete.

Application components are hosted in either the web container or EJB
container, or simply in the partition itself (in the case of connectors). You
can deploy application EARs or smaller archives to partitions. The
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partitions are “smart” and will place your application components in the
proper containers. Since you may create as many partitions as you wish,
you can also have as many container instances as you wish. Borland
provides up to two different containers per partition instance:

* Web container (Tomcat 4.0): for hosting JSPs and servlets, and

¢ EJB container (Borland): for hosting EJB components

Each partition also provides Partition Services and J2EE APIs as Partition
Services. These services and APIs are:

¢ Naming Service: in Borland Enterprise Server, the Naming Service is
managed by the VisiBroker ORB

¢ JDataStore: Borland’s all-Java database

¢ JDBC: for getting connections to and modeling data from databases
¢ Java Mail: a Java email service

¢ JTA: the Java transactional API

¢ JAXP: the Java API for XML parsing

¢ JNDI: the Java Naming and Directory interface

¢ RMI-IIOP: remote method invocation (RMI) carried out via internet
inter-ORB protocol (IIOP)

The management agent manages all partitions. The default management
port is 42424. By default, the server is installed with two partitions:
“standard” and “webservices”.

Server property files

Default configuration files are stored in APPSERVER_HOME\var\servers\defaults\
adm\properties. Partitions created in JBuilder use settings in the default
property files. To ensure that partitions created in JBuilder use the server
settings that you require, modify the property files in the defaults directory.

e Server property files for your server configuration are stored in
APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties.

¢ Partition property files are stored in APPSERVER_HOME\var\servers\
SERVER_NAME\adm\properties\partition\PARTITION_NAME.

Following are the most commonly used property files:

® APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\
management _vbroker.properties: Management agent properties

® APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\server.config:
Server configuration
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® APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\partition\
PARTITION_NAME\partition.properties: partition properties

® APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\partition\
PARTITION_NAME\tomcat\conf\server.xml: Tomcat service properties

® APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\partition\
PARTITION_NAME\services\jdatastore.properties: JDataStore service
properties

Changing the management port

1 In APPSERVER_HOME\bin\iastool.config, change vmprop default.mgmtport.

2 In APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\
management _vbroker.properties, Change vbroker.agent.port.

3 In APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\partition\
PARTITION_NAME\management_vbroker.properties, Change vbroker.agent.port.

This should be done for all partitions that are going to be used in JBuilder.

Setting security for the management agent

Set vbroker.security.disable to false in APPSERVER_HOME\var\servers\
SERVER_NAME\adm\properties\management_vbroker.properties.

By default, this setting is not included in the property file and will have to
be added by hand.

Setting security for the partition

Set vbroker.security.disable to false in APPSERVER_HOME\var\servers\
SERVER_NAME\adm\properties\partition\PARTITION_NAME\vbroker.properties.

Setting classloader policy for the partition

Each partition loads archives depending on the setting
container.classloader.policy in the property file partition.properties in
APPSERVER_HOME\var\servers\SERVER_NAME\adm\properties\partition\
PARTITION_NAME. By default this is set to per_module. With this setting, the
partition loads each archive using a new classloader. In this case resources
cannot be shared between archives. If your application has individual
archives with dependencies, all dependent archives should be packaged
in a EAR to ensure that common resources will be available. If you do not
wish to deploy your application in a EAR, you can change this setting to
‘container” which will ensure that the partition loads all archives using a
single classloader.
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Setting expanded WAR deployment for the partition

Set container.auto.expand.wars=true in APPSERVER_HOME\var \servers\
SERVER_NAME\adm\properties\partition\PARTITION_NAME\partition.propertiesto
enable expanded WAR deployment.

International issues

The Borland Enterprise Server 5.0.2 — 5.1.x does support Japanese
characters in the JNDI name.

Using Borland Enterprise Server 5.0.2/5.1.x as a web /application
server with JBuilder

Server configuration

Borland Enterprise Server 5.0.2 — 5.1.x must be installed and set up using
Tools | Configure Servers. Server, partition names and management agent
port can be set on the Custom page. The management port for a local
server will be read and set in JBuilder when you set the home directory for
the server. The management port is used in JBuilder to detect the server
during startup and deployment. You can change the management port by
clicking on the Advanced Settings button on the Custom properties page.
This should only be used if you are deploying to a remote server with a
management port which is different from the default. When changing the
port number please ensure that you have entered the correct port number
as configured in the server. The server will not startup without the correct
management port. All client server communication is through the smart
agent port. This is the port that the CORBA smart agent uses for
communication. This can be configured on the CORBA tab of the
Enterprise Setup dialog accessible from the Tools menu.

JBuilder, by default, uses a partition named ‘jbuilder’ as a deployment
target for Borland Enterprise Server 5.0.2/5.1.x. If this partition does not
exist, one will be created for you. This partition is a copy of the partition
‘standard” and will share the same port number for the Tomcat and
JDataStore services. JBuilder allows you to start multiple partitions using
run configurations. To do this, create multiple server run configurations
as follows:

1 Choose Run | Configurations.
2 Click New.
3 Click the Server tab.
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Note

Note

4 Edit the Server parameters and change the partition name to the one
you want to use.

5 Repeat the above steps to create a second run configuration to run a
different partition.

Please ensure that you have configured unique port numbers for the
Tomcat and JDataStore services in the server before starting up the
partition.

Also ensure that you have the naming service enabled for only one of the
partitions to avoid naming service conflicts. To do this, edit the run
configuration for the partition and uncheck the naming service.

Management agent

The management agent must be started before any server related actions
(server startup, deployment, and so on) are performed. This can be started
from Tools | Borland Enterprise Server Management Agent.

Server startup

Start the management agent using Tools | Borland Enterprise Server
Management Agent. This will startup a server process (ias), the
management os agent and the CORBA os agent. After the management
agent has started up, launch the partition by right clicking on the
EJB/Web module in project view and select Run Using Defaults. You can
also create a Server run configuration and run the project using this
configuration. Running the partition in JBuilder accomplishes these
things:

1 Creates the partition, if not present in the server. The partition name
used in this step is derived from the run configuration used to startup
the server. If you are starting the server using the default configuration,
the partition name as configured in the application server properties
will be used.

2 Deploys any resources defined in jndi-definitions.xml (if present) to the
root of the partition directory, for example, APPSERVER_HOME\var\servers\
SERVER_NAME\partitions\PARTITION_NAME\.

This file will be created if your project contains an EJB 2.0 module with
data sources/messaging resources defined.

This action can be turned off by unchecking Deploy
jndi-definitions.xml in the service properties for Deployment on the
Server tab of the Project Properties dialog box.
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Note

3

Copy selected libraries to the partition’s 1ib directory. All archives in
this directory will be added to the partition’s classpath when the
partition is started up.

The directory on the server is APPSERVER_HOME\var\servers\SERVER_NAME\
partitions\PARTITION NAME\1lib. To select libraries that you want copied
over to the partition, select from the list by clicking on the Libraries
setting in the server run configuration.

Remove any archives deployed to the partition, if this option is
selected. This can be set on the Archives setting in the server run
configuration. Select the option “Remove archives already deployed to
the server”, if you want to start with a clean partition.

Deploy archives if selected. By default all deployable archives in the
project are selected. To change this, click on the Archives setting in the
server run configuration and unselect any archives that you do not
wish to deploy.

Start the partition. When partition startup is complete, you should see
the message ‘Partition <PARTITION_NAME> has been started’.
Archives deployed at startup should be loaded and accessible.

By default, all services associated with a partition are started. This could
cause the partition to take a longer time to start. To reduce startup time,
uncheck the services that you don’t require in the Server run
configuration.

Deployment

There are two deployment options available using JBuilder:

¢ Deploying to the server using the deployment wizard: Tools |

Enterprise Deployment. This is a Borland Enterprise Server tool and
requires the management agent to be started. The wizard will detect all
partitions on the server, even if they have not been started. Select the
appropriate partition from the drop down list and click on ‘Finish’ to
deploy the archive. If the partition has already been started, restart the
partition to access the deployed archive. This wizard can only be used
for the ‘Deploy’ action. The wizard can be used to deploy to remote
servers. To set remote server properties, use Tools | Configure Servers
and set the server, partition names and the management port number
for the remote server.

Deploying to the server using the context menu option on any
deployable node. JBuilder recognizes EJB, WAR and EAR modules as
deployable nodes. This action requires the management agent to be
started. The partition will be restarted after all deploy actions (other
than ‘list”). This option can be used to deploy to a remote server. Server,
partition names and management port numbers can be specified using
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the deployment properties page for an EJB module. This can be

accessed by right clicking on the module in project view and selecting
‘Properties’.

Running a test client

You can create a test client using the EJB Test Client wizard on the
Enterprise tab of the Object Gallery. Before running the test client, create
an application run configuration and set the VM parameter
-Dvroker.agent .port=<SMART_AGENT_PORT>. Client server communication will
not work without this parameter.

Web Application workarounds

The default application server install includes ROOT.war, which contains
the default context. If you deploy an EAR that contains a default context,
you must delete ROOT.war (or rename its extension) so that it does not
load and cause a conflict. If deploying WARs (with the container
classloader policy), the resulting WAR is automatically copied to the
partition as ROOT.war, in which case there is no conflict. Please note that
it is the <context-root>!ROOT!</context-root> in the web-borland.xml
file that designates the context as root, not the file name.

If you are working on a named context but have the root context in an
already deployed archive, the internal web browser in JBuilder will
attempt to load once that archive is loaded by the container, because the
root context can potentially match any URL. You'll then probably get a
‘Document not found” error. To prevent this remove ROOT.war if you're
not using it or overwriting it.

When you create a server runtime configuration to start the application
server from JBuilder, the newly created runtime configuration does not
appear in the context menu of the EJB jar. Deployment at startup is not
available for this application server. Use F9 to start the application.

Using the Borland Enterprise Server console with JBuilder

The Borland Enterprise Server console detects a server (management
agent) started within JBuilder, but does not detect partitions started
within JBuilder. To use the console, shut down the management agent and
partition in JBuilder and start the server outside JBuilder. You can then
start the partition using the console.
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Configuring and using Borland AppServer 4.5.1

JBuilder 8 supports Borland AppServer 4.5 as your application server for
project development. There are few manual changes required for proper
operation:

1 In general, development with Borland AppServer 4.5 will be much
cleaner and smoother if you do not set up Borland Enterprise Server
5.0.2/5.1.x.

2 If you do have Borland Enterprise Server 5.0.2/5.1.x set up, you need to
do the following to make sure the Borland AppServer 4.5 classes are
used where appropriate:

a By default the Borland Enterprise Server 5.0.2/5.1.x ORB will be
defined as the one to be used by JBuilder. Choose Tools | Enterprise
Setup | CORBA | “Edit” Visibroker configuration, then modify the
path for ORB tools to be the Borland AppServer 4.5 home\bin
directory, and the library to be the Borland AppSever 4.5 client
library. Make sure to remove all generated classes and files, and
rebuild your project if the AppServer previously set up for it was
Borland Enterprise Server 5.0.2/5.1.x.

OR

b Create anew ORB configuration for the Borland AppServer 4.5 ORB.
Choose Tools | Enterprise Setup | CORBA | “New” configuration,
then set the path for ORB tools to be the Borland AppServer 4.5 home\
bin directory, and the library to be the Borland AppServer 4.5 client
library. Set the IDL compiler command to ‘idl2java’ and the
command option for output directory to ‘-root_dir’. On the CORBA
tab check “Apply this configuration to the current project”, uncheck
all others, and press OK. Now, when you switch to a project using
Borland Enterprise Server 5.0.2/5.1.x, choose the default Visibroker
configuration and on the CORBA tab check “Apply this
configuration to the current project”, uncheck all others, and press
OK.

Note Ensure that your project only contains Borland AppServer 4.5 library
references (choose Project | Properties | Paths tab | Required Libraries)—
all Borland Enterprise Server 5.0.2/5.1.x library references need to be
removed, or you will run into class conflicts when you build or deploy.

3 The Deployment and client jar creation wizards (Tools | E]B
Deployment) will not work for deployment to Borland AppServer 4.5,
so these menus are disabled. You can deploy to Borland AppServer 4.5
by using the right click deploy menus on the EJB modules and EAR
groups or the Borland AppServer 4.5 console.
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Configuring and using Borland AppServer 4.5.1
Workaround:

a Change the following libraries to point to the jars installed with
Borland AppServer 4.5.1:

e JDataStore Server
¢ Data Express

b Delete the AppServer working directory under the project directory.

Don’t attempt to use JDataStore 5 with Borland AppServer 4.5.1. This
configuration has not been tested.
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Appendix

WebLogic Server hints and tips

This document attempts to gather information about using WebLogic
servers with JBuilder in one place. The same information is also scattered
throughout the other chapters of the Enterprise JavaBeans Developer’s Guide.
You will need to study these chapters to understand how to use JBuilder
to create and deploy your enterprise beans.

JBuilder supports WebLogic Server 5.1, 6.x, and 7.x.

Configuring JBuilder

When you configure JBuilder to target a WebLogic server, required
libraries are created for you. To see a list of the WebLogic libraries, see
“The created libraries” on page 5-5.

WebLogic 7.x

WebLogic 7.x installs to a different directory structure than previous
versions, but stills uses a BEA_HOME directory. If you installed WebLogic 7.x
into a BEA_HOME directory, the installation directory should look like:
[drive]:/bea/weblogic700/server.

Under this directory, the actual server home directory is server.
¢ The bin directory is server/bin.

¢ The lib directory is server/lib.
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If using the Web Services Kit for Java and get java.lang.Verify errors when
deploying the Axis application, the classpath for server startup should be
modified as follows:

1 Choose Tools | Configure Servers.
2 Select WebLogic Application Server 7.x on the left.

3 In the Classes tab on the right, add JB_HOME/1ib/Jjaxrpc. jar and move this
entry to the top of the list.

Setting up WebLogic 7.x in JBuilder 8

Select WebLogic Application Server 7.x in the pane on the left and specify
the home directory. For assistance, click the Help button in the dialog box.

Click the Custom tab and click the Help button for filling in the fields on
the Custom page.

When you create a server runtime configuration to start the application
server from JBuilder, the newly created runtime configuration does not
appear in the context menu of the E]JB jar. Deployment at startup is not
available for this application server. Use Run | Run Project (F9) to start the
application.

WebLogic 6.x

JBuilder provides EJB 1.1/EJB 2.0 support for the WebLogic Server 6.x.

JBuilder requires WebLogic 6.0 with Service Pack 2 or WebLogic 6.1 with
Service Pack 3 for proper operation.

To configure JBuilder to use WebLogic 6.x, select Tools | Configure Servers
and in the pane on the left, select WebLogic Application Server 6.x. Use
both the General and the Custom pages to fill in the required fields. For
assistance filling in these fields, click the Help button in the dialog box
when either the General or Custom page is selected.

To ensure that the server starts successfully, verify that the following VM
parameters are set correctly:

® -Dweblogic.Domain where Domain points to your WebLogic 6.x domain
name (the default is “mydomain”)

® Dea.home points to the correct directory for the base BEA directory (the
default is the parent directory of the WebLogic 6.x home directory)

To use DataExpress for EJB with WebLogic, you need to add both
weblogic.jar and a jndi.properties file to the JBuilder class path.
Otherwise, the JNDI lookups in the UI Designer will not work.

B-2 Enterprise JavaBeans Developer’s Guide



Using existing code

WebLogic 5.1

JBuilder, by default, supports Service Pack 11.

If you have set up the WebLogic Server 5,1, a WebLogic 5.1 client library
for your project will have been created. If this library is part of your
project classpath, you might get some strange compiler errors when
building your EJB. The weblogicaux.jar overrides some Java classes.

Using existing code

If you already have existing WebLogic E]JB 2.0 deployment descriptors for
enterprise beans you created previously, you can create a new EJB module
that contains the descriptors. You have two options:

* Use the EJB Module From Descriptors wizard, which creates a new E]B
module that contains the deployment descriptors.

¢ Use the Project For Existing Code wizard, which creates a new JBuilder
project containing one or more new EJB modules that contain the
deployment descriptors.

See “Creating an EJB module from existing deployment descriptors” on
page 6-4 for complete information.

Creating WebLogic entity beans in JBuilder

If you are creating EJB 1.1 entity bean with WebLogic 5.1, JBuilder’s E]B
1.x Entity Bean Modeler includes a Pool Name field for you to use to
specify the name of the pool for your WebLogic container-managed
persistence beans.

JBuilder’s EJB Designer has support for WebLogic-specific features. The
entity bean inspector includes options such as optimistic concurrency and
field groups. There is a WebLogic version of the Table Map Editor. When
creating relationships between entity beans, there are WebLogic versions
of the relationship inspector and a special WebLogic RDBMS Relation
Editor. For information about using these tools, see “Adding WebLogic
table references” on page 7-11 and “Specifying a WebLogic 6.x or 7.x
relationship” on page 7-18.

Using the Deployment Descriptor editor

The Deployment Descriptor editor presents several WebLogic-specific
panels for editing WebLogic deployment descriptors. If your selected
application server for your current project is WebLogic Server 6.0 or later,
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Compiling

the Deployment Descriptor editor displays an additional page when the
EJB module is the current node: the WebLogic 6.x or 7.x Properties page.

When an enterprise bean is selected in the project pane, other
WebLogic-specific panels may appear if WebLogic 6.x or 7.x is the target
application server. The panels are a WebLogic General panel, a WebLogic
Properties panel, a WebLogic Cache panel, a WebLogic Transaction
Isolation panel, and an Idempotent Methods panel. Finally, a WebLogic
Security Roles panel is available for WebLogic 5.1, 6.x, or 7.x.

Compiling

To set EJBC options for compiling your WebLogic beans, right-click the
EJB module node in the project pane, choose Properties, select the Build
page, and select the WebLogic page. This page allows you to specify EJBC
options.

Deploying

Tools | Enterprise Deployment displays a WebLogic Deploy Settings dialog
box. Configure your deployment settings with this dialog box. JBuilder
passes the settings you specify on to the WebLogic deployment tool.

If WebLogic 7.x is your target application server, context menu items for
running or debugging don’t appear when you right-click the JAR file or
EJB module in the project pane. Deployment is not available at startup
time for WebLogic 7.x.

Remote debugging of JavaServer Pages

B-4

To debug JSPs remotely, open the project containing the web application
you want to debug and follow these steps,

1 Expand the web application node in the project and expand the
deployment descriptors node under the web application node.

2 Double-click weblogic.xnl and add the following descriptor elements:

<jsp-descriptor>

<jsp-param>
<param-name>keepgenerated</param-name>
<param-value>true</param-value>

</jsp-param>

<jsp-param>
<param-name>debug</param-name>
<param-value>true</param-value>

</jsp-param>
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Remote debugging of JavaServer Pages

<jsp-param>
<param-name>preconpile</param-name>
<param-value>true</param-value>

</jsp-param>

<jsp-param>
<param-name>compileFlags</param-name>
<param-value>-g</param-value>

</jsp-param>

</jsp-descriptor>

Rebuild project and deploy the web application (as a WAR).

Launch the Weblogic server with debug parameters. To do this, modify
startiebLogic.sh in your domain directory and add the following
parameters to the JAVA_OPTIONS variable:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=3999, suspend=n

Note that these steps can be done on a local machine provided
Weblogic is set up and configured in JBuilder.

On the local machine, follow these steps:

1

~N o o B

(=]

Transfer the project to the local machine where you wish to debug the
JSP and open the project in JBuilder.

Set the target server to Tomcat 4.0 or 3.3.

Under the source path for the project (normally <PROJECT_ROOT>/src),
create a directory named jsp_servlet. If you need to use a source path
other than the default, you can obtain this setting from the General
page of the Project Properties dialog box.

Copy the JSP(s) you want to debug to the directory you just specified.
Open the JSP(s) and set breakpoints where required.
Choose Run | Configurations.

Click the New button, click the Application tab, and click the Debug
tab.

Check the Enable Remote Debugging option.

Enter the host name of the remote server in the Host Name field and set
the Build Target to None. Accept all other default settings.

10 Attach to the remote server by clicking on the debug project icon in the

toolbar.

11 Load your JSP in a web browser. The debugger stops at breakpoints in

the JSP.
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International issues

Local entity beans developed for the WebLogic Server 7.0 cannot have
Japanese characters in their names.
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WebSphere Application Server
hints and tips

Support for this ~ This document attempts to gather information about using WebSphere
application serverisnot  servers with JBuilder in one place. The same information is also scattered
provided in the JBuilder  throughout the other chapters of the Enterprise JavaBeans Developer’s Guide.

WebLogic Edition.  You will need to study these chapters to understand how to use JBuilder
to create and deploy your enterprise beans.

JBuilder supports WebSphere 3.5, WebSphere 4.0 Single Server, and
WebSphere 4.0 Advanced Edition.

Installing WebSphere and configuring JBuilder

For WebSphere 3.5, you must install the WebSphere FixPack2 to get the
latest version of the IBM JDK.

When you configure JBuilder to target a WebSphere server, required
libraries are created for you. To see a list of the WebSphere libraries, see
“The created libraries” on page 5-5.

WebSphere Server 3.5

JBuilder supports WebSphere 3.5, which can be used to create EJB 1.0
components.

You must use the IBM JDK (JDK 1.2.2) that ships with WebSphere for your
WebSphere projects. When you set up the WebSphere application server,
that JDK is automatically defined and set as the JDK for the current
project. The JDK for the project is also set to IBM’s JDK when you switch

WebSphere Application Server hints and tips C-1



Generating WebSphere deployment descriptors

application servers. Since this JDK does not support JDI, it cannot be used
to debug. WebSphere 3.5 FixPack 3 now has a patch for the JDK which
includes JDI support. The fix pack can be downloaded from the IBM
support site at http://www. ibm.com/support/us/.

After installing the fix pack copy the following files from JDK_HOME\jre\bin
to JDK_HOME\bin: dt_socket.dll, dt_shmem.dll, and jdwp.dll. You will not be
able to debug without these files in the JDK_HOME\bin. The debugger does
not stop at breakpoints in the server. This is a bug in the IBM JDK.

JBuilder’s EJB 1.x Entity Bean Modeler does not support
container-managed persistence for WebSphere 3.5 beans as WebSphere
uses proprietary mapping for container-managed persistence.

WebSphere 3.5 does not support deployment at startup. The application
server must first be started, and then its jars need to be deployed. Because
of this restriction, all the options that apply to selecting E]B jars for
deployment at application server startup are disabled.

For deployment to work successfully on Unix systems, before JBuilder is
started, the system PATH variable needs to be modified to include (in the
beginning of the path) the <IBM_JDK_HOME>\bin directory.

Generating WebSphere deployment descriptors

When you are using the Enterprise JavaBean 1.x wizard or the EJB 1.x
Entity Modeler to create entity beans that target WebSphere 4.0 Advanced
Edition, the wizards do not generate the Map.mapxmi and Schema . dbxmi
deployment descriptors. When you build your bean, EjbDeploy, which is
called during the build process, will generate them for you. You can then
modify the mapping and run Make again to keep the mapping in the JAR.

If you've used the Entity Modeler to create your entity beans and the field
names in your bean don’t map directly to columns in the database, you
can choose to have JBuilder create WebSphere CMP deployment
descriptors that override the default EjpDeploy behavior:

1 Right-click the E]JB module node in the project pane when WebSphere
4.0 Advanced Edition is your selected server.

Choose Properties on the context menu.

Click the WebSphere AE 4.0 tab.

Check the Generate CMP Descriptors check box.
Make your changes.

gl B WD

The list of Data Mapping Files contains the default mapping files that
are used to map Java primitive types to database types. You can
modify, add, and remove mapping files. The Database Type
Substitution In Generated Descriptors list displays the substitutions
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JBuilder makes if the Java primitive types can’t be directly mapped to a
type in the database. You can modify this list. For example, you might

want another Java type to be substituted for a particular original type in
a specified database. Or you can add additional substitutions to the list.

6 Click OK.

When you compile your bean, the two deployment descriptors (Map.mapxni
and Schema.dbxni are generated for entity beans with container-managed
persistence for the WebSphere 4.0 Advanced Edition only. If you are using
one edition of WebSphere 4.0 and change your target server to the other
version, you must recompile your project to ensure JBuilder generates the
correct deployment descriptors for you.

If the database schema name used is different from the username,
manually modify the Schema.doxmi file as follows:

1 Rebuild the project to generate the CMP descriptors.

2 Double-click the EJB module node in the project pane to open the EJB
module viewer.

3 Click the source view for Schema.dbxmi.

4 Add the following line above the last line of the source:

<RDBSchema :RDBSchema xmi:id="RDBSchema_1" name="<your_schema_name>"
database="<database_id>" tables="<table_id>"/>

5 Rebuild the project to incorporate the change.

WebSphere 3.5 beans are compliant with the EJB 1.0 specification. These
components do not use XML deployment descriptors. Instead, the
generated JAR file will contain a .ser file for each bean.

Importing WebSphere 4.0 Advanced Edition proprietary
deployment descriptors into JBuilder

To import existing IBM proprietary descriptors into JBuilder,
1 Create a new project.

2 Choose Project | Project Properties. On the Server page set the target
application server as WebSphere 4.0 Advanced Edition.

3 If you have not created an EJB module in JBuilder for your EJBs, create
an EJB module in JBuilder.

4 Right click the EJB module and choose Properties.
5 Use the E]JB page to add the proprietary descriptors to the module.

6 Right click the project file and choose Add Files/Packages. Import the
bean source into the project.
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7 Double-click the EJB module node in the project pane to open the EJB
module viewer.

8 InJBuilder, the proprietary descriptors are regenerated based on the
timestamp of the standard descriptor (ejb-jar.xml). Click the DD Source
tab the ejb-jar.xnl file to change the timestamp.

9 Rebuild the project.

Deploying enterprise beans to WebSphere servers

If you are using WebSphere 4.0 Advanced Edition, you must create an
EAR group that contains your beans. You then deploy the EAR group. For
more information about creating EAR groups, see “Creating an EAR file”
on page 12-6.

Tools | Enterprise Deployment displays a WebSphere Deploy Settings
dialog box. Configure your deployment settings with this dialog box.
JBuilder passes the settings you specify on to the WebSphere deployment
tool. The deployment tool for WebSphere 4.0 differs depending on the
version of the server you are using. For the Single Server, WebSphere’s
deployment tool is SEAppInstaller. For the Advanced Edition, the
deployment tool is XmlConfig. Therefore, the appearance of the Deploy
Settings dialog box will vary between these two WebSphere Server 4.0
editions.

If your target application server is WebSphere 3.5 or WebSphere 4.0
Advanced Edition and you want an XML file to be generated as input to
the WebSphere XMLConlfig utility, check the Generate XML check box. If
this option isn’t checked, the file won’t be created. If you make your own
modifications to the generated XML file (named deploy_<selectednode>.xml
and appearing under the EJB module node or EAR group), uncheck this
option to be sure you don’t lose your changes. If you use the Deployment
Options on the context menu (right-click the EJB module and choose
Deployment Options <jar name>.jar to see the deployment commands),
the generated XML file is deploy.xnl. It appears under the project node.

Set deployment options for WebSphere servers using the Properties
dialog box. See “Setting deployment options with the Properties dialog
box” on page 12-9 for information.

Using the Deployment Descriptor editor

The Deployment Descriptor editor has a WebSphere 4.0 Properties panel.
See “Server-specific Properties panel” on page 13-26 for information about
using the panel.
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On the WebSphere 4.0 Properties panel, the finders in the bean appear at
the bottom of the list of properties. You can choose the type of query you
want to use for the finder: SQL SELECT, SQL WHERE, EJB Query
Language, or SQL Method. Select the finder type you want. The default
value is a WHERE clause (SQL WHERE). The finder type you select is
added to the WebSphere-specific deployment descriptor
ibn-ejb-jar-ext.xmi. You can then go to the Finders panel and specify the
query using the query type you selected on the WebSphere 4.0 Properties
panel as the value of the Where Clause on the Finders panel, even if the
query type is other than a WHERE clause.

Running and deploying

After choosing Run or Debug from the context menu, you must then take
the extra step of choosing a Deploy menu command to deploy your beans.
See “Hot deploying to an application server” on page 12-10.

Enabling debugging for WebSphere 4.0 Advanced Edition

WebSphere Server Advanced Edition 4.0 launches another Java virtual
machine for debugging, so you must follow instructions so you can debug
your enterprise beans, JSPs, or servlets:

1 Start the WebSphere Server 4.0. Note the port number the server uses.

2 Start the WebSphere Server 4.0 console application (which you'll find at
<wsd_ae home>\bin\adminclient.bat if you're running on Windows.)

3 When the console application appears, expand the tree on the left until
you see the Application servers node. Select this node.

4 In the panel on the right side of the console, click the JVM Settings tab.
Click the Advanced Settings button. (You might need to scroll the panel
to see this button.)

5 In the dialog box that appears, enter the following VM options:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=5000, suspend=n

6 To start the server inside JBuilder in debug mode and attach to it,
choose Run | Configurations and click the New button in the dialog box
that appears. In the Configuration Name field, specify a name for the
new run configuration server for debugging on your application server.

7 On the Run page, select Server from the drop-down Type list.

8 In the Debug Transport Address field, enter the port number you noted
during the server startup process.

9 Click OK twice to close all the dialog boxes.
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Enabling remote debugging

10 Select the new run configuration you just created from the Debug icon’s
drop-down list on the JBuilder toolbar. The server starts in debug mode
and the debug process attaches to it. Now you can deploy your
enterprise beans or web applications and you'll be able to stop at
breakpoints you set in the bean, JSPs, or servlets.

Enabling remote debugging

The steps to enable remote debugging of a bean running on a WebSphere
server vary depending on which version of WebSphere you are using.

WebSphere Server 3.5

If you are using WebSphere Server 3.5, follow these steps to enable remote
debugging on Windows:

1 Copy dt_shen.dll and dt_socket.dll from WEBSPHERE_HOME/jdk/jre/bin to
WEBSPHERE_HOME/jdk/bin.

2 Edit the adminserver script in WEBSPHERE_HOME/bin/debug and add the
following remote debug parameters to the java command line:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=5000, suspend=n

3 InJBuilder, choose Project | Project Properties and click the Debug tab.
4 Check the Enable Remote Debugging and Attach options and click OK.

When you are ready to debug, attach to the remote process by choosing
Run | Debug Project.

WebSphere Single Server 4.0

If you are using WebSphere Single Server 4.0, follow these steps to enable
remote debugging:

1 Launch the server with the -script option:
WEBSPHERE_HOME/bin/startserver -script

This command should write a script called launch in the
WEBSPHERE_HOME/bin directory.

2 Edit the launch script and add the following remote debug parameters
to the java command line:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=5000, suspend=n
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Note

Enabling remote debugging

3 InJBuilder, choose Project | Project Properties. Click the Debug tab.
4 Check the Enable Remote Debugging and Attach options and click OK.

When you are ready to debug, attach to the remote process by choosing
Run | Debug Project.

WebSphere Server Advanced Edition 4.0

WebSphere Server Advanced Edition 4.0 launches another Java virtual
machine for debugging, so you must follow instructions so you can debug
your enterprise beans:

You won't be able to debug JSPs in a remote debug session.
1 Start the WebSphere Server 4.0.

2 Start the WebSphere Server 4.0 console application (which you'll find at
<wsd_ae home>\bin\adminclient.bat if you're running on Windows.)

3 When the console application appears, expand the tree on the left until
you see the Application servers node. Select this node.

4 In the panel on the right side of the console, click the JVM Settings tab.
Click the Advanced Settings button. (You might need to scroll the panel
to see this button.)

5 In the dialog box that appears, enter the following VM options:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp: transport=dt_socket, server=y,address=5000, suspend=n

6 If you start the server outside of JBuilder, choose Run | Configurations
and click the New button in the dialog box that appears. In the
Configuration Name field, specify a name for the new run
configuration server for debugging on your application server.

7 Click the Debug tab and make these changes on the Debug page:
a Check the Enable Remote Debugging check box.
b Select the Attach option.

¢ In the Port Number field, enter the port number you noted during
the server startup process.

d Click OK twice to close all dialog boxes.

8 Select the new run configuration you just created from the Debug icon’s
drop-down list on the JBuilder toolbar.

You will be attaching to the application server process. Now you can
deploy your enterprise beans and you'll be able to stop at breakpoints
you set in the beans when you run a client that calls into those beans.
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Enabling remote debugging

To start the server in debug mode within JBuilder, follow these steps:
¢ Choose Run | Configurations.

¢ Select the Command node and enter the remote debug port number in
the Debug Transport Address field.

Now clicking the debug toolbar button launches the server in debug mode
and attaches to it, all in one session.
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Support for this
application server is not
provided in the JBuilder

WebLogic Edition.

Appendix

iPlanet Application Server
hints and tips

This document attempts to gather information about using the iPlanet
Application Server 6.x+ with JBuilder in one place. The same information
is also scattered throughout the other chapters of the Enterprise JavaBeans
Developer’s Guide. You will need to study these chapters to understand
how to use JBuilder to create and deploy your enterprise beans.

iPlanet 6.0 Service Pack 3

When using iPlanet 6.0, use Service Pack 3. JBuilder has been tested using
iPlanet Service Pack 3 only.

Running or debugging on iPlanet

Before you begin running or debugging an application, start the iPlanet
server outside of JBuilder.

Starting and stopping iPlanet from within JBuilder

When you choose to run or debug a server component when iPlanet is the
target application server, the iPlanet startup process is more complicated.
You will see additional message boxes appear. JBuilder must stop the
iPlanet KJS processes running outside of JBuilder, deploy the selected
archive, and start a single KJS process within JBuilder. At each step, you'll
see a message box. As with other servers, you can view the progress of the
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Preparing to debug iPlanet applications remotely

start-up process in the message window. You will not be able to interact
with JBuilder until you see the ENGINE-ready message. Once you do see
the ENGINE-ready message, you should probably scroll back in the
message pane to verify that no errors have occurred.

To stop the iPlanet server, click the red stop button at the bottom right of
the message pane. The normal KJS processes are then restarted outside of
JBuilder.

If an iPlanet error occurs, you must use iPlanet’s administration tool to
shutdown and restart the server. You can access it from JBuilder’s Tools
menu if you have checked the Add iPlanet Tools To The Tools Menu
option when you set up iPlanet for JBuilder using Tools | Configure
Servers.

When you stop the iPlanet server, the running JAR is undeployed. To
deploy the JAR again, restart the server and deploy the JAR.

Running or debugging a servlet or JavaServer Page

If you are running or debugging a servlet or JavaServer Page (JSP) and the
content you expect is not appearing in the View pane but instead errors
are presented, try these steps:

1 Stop the web server before starting iPlanet within JBuilder.

2 When the ENGINE-ready message appears in the message pane, restart
the web server.

Preparing to debug iPlanet applications remotely

To prepare to debug remote iPlanet applications,
1 Choose Project | Project Properties.

2 Click the Debug tab.

3 Check the Enable Remote Debugging option

4 Check the Attach option. You should not choose the Launch option.
5 Click OK.

Deployment settings

In the iPlanet 6.x+ Deploy Settings dialog box (Tools | Enterprise
Deployment), the List Deployments action works only when the Local
Server option is the selected Target option even though the List
Deployments action is still selectable in the Action drop-down list.
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Creating clients for iPlanet

Creating clients for iPlanet

To begin creating a client with JBuilder,

1 On the iPlanet 6.x+ Properties page of the Deployment Descriptor
editor, set the iiop property of your enterprise bean to true.

2 Display the enterprise bean source code in the editor and use the Test
Client wizard on the object gallery to generate the client source file.

3 Within the client source code modify the “lookup” code so that it uses
the naming convention iPlanet uses:

Object ref = initial.lookup("<use iPlanet convention>/<Bean Name>")

Consult your iPlanet documentation to find iPlanet’s naming
convention.

Now you can modify and expand the source code of your client so that it
implements the logic your client needs. When you are done, create run
configurations for the server and the client as explained in “Using your
test client application to test your enterprise bean” on page 11-8.

Launching the web view

To ensure that the web view is launched, shutdown the web server
manually before using Web Run in JBuilder. When the message ENGINE
IS READY is displayed, start the web server.
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Appendix

Sybase Enterprise Application
Server hints and tips

Support for this ~ This document attempts to gather information about using the Sybase
application serverisnot  Enterprise Application Server with JBuilder in one place. The same
provided in the JBuilder  information is also scattered throughout the other chapters of the

WebLogic Edition.  Enterprise JavaBeans Developer’s Guide. You will need to study these
chapters to understand how to use JBuilder to create and deploy your
enterprise beans.

JBuilder supports Sybase Enterprise Application Server 4.1.

Using the Deployment Descriptor editor

When you double-click the EJB module, EAR, or WAR node in the project
pane when Sybase is the target application server, an EAServer DD Editor

tab appears in the content pane. Click this tab to display the EAServer DD
Editor.

Use the EAServer DD Editor panel to specify properties that are stored in
the Sybase-specific deployment descriptor, the sybase-easerver-config.xml
file. You can still use the DD Editor panel to specify options common to all
application servers.

For more information about using the EAServer DD Editor panel, see
“EAServer DD Editor panel” on page 13-27.
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Configuring JBuilder

Configuring JBuilder

When you configure JBuilder to target the Sybase Enterprise Application
Server, required libraries are created for you. To see a list of the Sybase
libraries, see “The created libraries” on page 5-5.
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