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About This Document

Thisdocument presentsan overview of the BEA WebL ogic Enterprise (WLE) product
and describes the development process for devel oping distributed CORBA and
Enterprise JavaBeans (EJB) applications using the WL E software.

The Getting Started document does not discuss every feature of the WLE product;
instead, it gives a general description of building a typical application or bean using
the WL E programming environment. For information about all the WLE features, see
the Devel oper Guides page in the WebL ogic Enterprise online documentation.

This document covers the following topics:

Chapter 1, “Overview of the WLE Product,” presents an overview of the WLE
product.

Chapter 2, “The WLE CORBA Programming Environment,” describes the
CORBA programming environment available in the WLE product and the
architectural components of the CORBA programming environment.

Chapter 3, “The WLE Enterprise JavaBeans (EJB) Programming Environment,”
describes the EJB programming environment available in the WLE product and
the architectural components of the EJB programming environment.

Chapter 4, “Developing WebLogic Enterprise (WLE) CORBA Applications,”
explains how to build a typical WLE application, using the Simpapp sample
application as an example.

Chapter 5, “Using Security,” describes how security is incorporated into a WLE
CORBA application. The Security sample application is used as an example.

Chapter 6, “Using Transactions,” describes how transactions are incorporated
into a WLE CORBA application. The Transactions sample application is used as
an example.
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m Chapter 7, “Designing and Developing Enterprise JavaBeans for the WLE
System,” explains how to create a typical EJB using the WLE programming
environment.

m Chapter 8, “Building and Deploying Enterprise JavaBeans (EJBs),” describes the
tasks required to build and deploy an EJB in the WLE programming
environment.

What You Need to Know

This document is intended for programmers who want to familiarize themselves with
the WLE programming environment and create either distributed CORBA or
Enterprise JavaBeans applications using the WLE product.

e-docs Web Site

The BEA WebLogic Enterprise product documentation is available on the BEA
corporate Web site. From the BEA Home page, click the Product Documentation
button or go directly to the “e-docs” Product Documentation page at
http://e-docs.beasys.com

How to Print the Document

You can print a copy of this document from a Web browser, one file at a time, by usinc
the File—>Print option on your Web browser.

A PDF version of this document is available on the WebLogic Enterprise
documentation Home page on the e-docs Web site (and also on the documentation
CD). You can open the PDF in Adobe Acrobat Reader and print the entire documen
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How to Print the Document

(or aportion of it) in book format. To access the PDFs, open the WebL ogic Enterprise
documentation Home page, click the PDF Files button, and select the document you
want to print.

If you do not have the Adobe Acrobat Reader, you can get it for free from the Adobe
Web site at http://www.adobe.com/.

Related Information

For more information about CORBA, Java 2 Enterprise Edition (J2EE), BEA
TUXEDQO, distributed object computing, transaction processing, C++ programming,
and Java programming, see the WLE Bibliography in the WebL ogic Enterprise online
documentation.

Contact Us!

Y our feedback on the BEA WebL ogic Enterprise documentation isimportant to us.
Send use-mail at docsupport@beasys.com if you have questionsor comments. Y our
comments will be reviewed directly by the BEA professionals who create and update
the WebL ogic Enterprise documentation.

In your e-mail message, please indicate that you are using the documentation for the
BEA WebL ogic Enterprise 5.0 release.

If you have any questions about this version of BEA WebL ogic Enterprise, or if you
have problemsinstalling and running BEA WebL ogic Enterprise, contact BEA
Customer Support through BEA WebSupport at www.beasys.com. Y ou can also
contact Customer Support by using the contact information provided on the Customer
Support Card, which isincluded in the product package.

When contacting Customer Support, be prepared to provide the following information:
m  Your name, e-mail address, phone number, and fax number

m Your company name and company address
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m Your machine type and authorization codes

m Thename and version of the product you are using

m A description of the problem and the content of pertinent error messages

Documentation Conventions

The following documentation conventions are used throughout this document.

Convention

Item

boldface text

Indicates terms defined in the glossary.

Ctrl+Tab

Indicates that you must press two or more keys simultaneously.

italics

Indicates emphasis or book titles.

nonospace
t ext

Indicates code samples, commands and their options, data structures and
their members, data types, directories, and file names and their extensions.
M onospace text also indicates text that you must enter from the keyboard.

Examples:

#include <iostreamh> void main ( ) the pointer psz
chnod u+w *

\'tux\ dat a\ ap

. doc

t ux. doc

Bl TMAP

f |l oat

nonospace
bol df ace
t ext

I dentifies significant wordsin code.
Example:
void commit ( )

nonospace
italic
t ext

Identifies variables in code.
Example:
String expr
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Documentation Conventions

Convention Item
UPPERCASE Indicates device names, environment variables, and logica operators.
TEXT Examples:
LPT1
SIGNON
OR
{1} Indicates a set of choicesin a syntax line. The braces themselves should

never be typed.

[]

Indicates optional itemsin a syntax line. The brackets themsel ves should
never be typed.

Example:

buil dobjclient [-v] [-0o name | [-f file-list]...
[-1 file-list]...

Separates mutually exclusive choicesin a syntax line. The symbol itself
should never be typed.

Indicates one of the following in acommand line:

m  That an argument can be repeated severa timesin acommand line

m  That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other information
The ellipsisitself should never be typed.

Example:

buil dobjclient [-v] [-0o name | [-f file-list]...
[-1 file-list]...

Indicates the omission of items from a code example or from asyntax line.

The vertical ellipsisitself should never be typed.

Getting Started
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CHAPTER

1 oOverview of the WLE
Product

The BEA WebL ogic Enterprise (WLE) product allows you to build, deploy, and
manage component-based solutions for your enterprise. WLE brings together the
Object Request Broker (ORB) and online transaction processing (OL TP) functions
with industry programming models such asATMI, CORBA, and EJB. Theresultisa
platform that enables you to deliver scalable, secure, and transactional e-commerce
applications in awell-managed environment.

The WLE product now lets you add Enterprise JavaBeans (EJBS) to your existing
WLE applications.WLE CORBA objects and EJBs share the same WLE transaction,
security, configuration, and monitoring infrastructure. Therefore, you can write
transactions that span TUXEDO services, CORBA objects, and EJBs. In addition, the
WLE product supports client applications built using Remote Method Invocation
(RM1). RMI provides a pure Java application programming interface (API) for
accessing remote objects. Using RMI, client applications can directly access EJBs.

WLE CORBA objects use the Object Management Group (OMG) Internet Inter-ORB
Protocol (110P) in aWebL ogic Enterprise environment. |1OP is the standard protocol

for communications running on the Internet or on an enterprise’s intranet. The WLE
product has a native implementation of IIOP, ensuring high-performance,
interoperable, distributed-object applications for the Internet, intranets, and enterprise
computing environments.

Figure 1-1 illustrates the WLE product.
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1 overview of the WLE Product

Figure1-1 WLE Product
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CORBA EJB ATMI
Securit Database EJB
y Access Container

Messaging

TP Monitor and

Administration
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The WLE product provides:

m A set of integrated components that can be used to build robust, distributed
e-commerce applications. These components can be accessed from C++, Java,
COM, or RMI client applications.

m A choice of server-side components. One or more EJB, RMI, CORBA Java,
CORBA C++, or TUXEDO ATMI server-side components can be deployed in a
single WLE application.

m Interoperability with third-party vendor CORBA ORB products. |1 OP-compliant
ORBs may send client requests to aWLE application.

m Accessto databases viaa Java APl is provided with JDBC driversfor Oracle
and Microsoft SQL server databases. A JDBC-XA driver is provided for Oracle
8.1.5 databases. These drivers can also be deployed in a more optimal manner
using the WLE connection pooling feature.

m A Management Information Base (M1B) that defines the key management
attributes of WLE applications.

m  Support for the Java Naming and Directory Interface (JNDI) used for finding
and registering EJB Home objects and RMI objects.

m  Support for the CORBA and Java transaction services to ensure the integrity of
your data even when transactions span multiple programming models, databases,
and applications.

m A security service that handles authentication for principal s that need to access
resourcesin a CORBA or EJB server environment. Access control lists (ACLS)
are also provided for EJBsin your WLE application.

m Aninterface repository that stores meta information about WLE CORBA
objects. Meta information includes information about modules, interfaces,
operations, attributes, and exceptions.

m Dynamic Invocation Interface (DI1) support. DIl alows WLE CORBA client
applicationsto dynamically create requests for objects that were not defined at
compiletime.

The topicsin Getting Started describe the CORBA and EJB programming
environments of the WLE product and the devel opment process for building a
transactional application using either programming environment.
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CHAPTER

2 The WLE CORBA

Programming
Environment

Thistopic includes the following sections:

Overview of the WLE CORBA Programming Features
WLE CORBA Object Services
WLE CORBA Components

How WLE CORBA Client and Server Applications Interact

Overview of the WLE CORBA Programming

Features

The WLE product offers arobust CORBA programming environment that simplifies
the development and management of distributed objects. Thefoll owing topicsdescribe
the features of the programming environment:

IDL Compilers

Development Commands

Getting Started 2-1



2  The WLE CORBA Programming Environment

m  Administration Tools

m ActiveX Application Builder

IDL Compilers

2-2

The WLE product comes with two IDL compilers that make object development

easier:

m i dl —compiles the OMG IDL file and generates client stub and server skeleton
files required for interface definitions being implemented in C++

m idltoj ava—Compiles IDL files to Java source code based on IDL to Java
mappings defined by the OMG. Thel t oj ava compiler provided with BEA
WebLogic Enterprise (WLE) includes several enhancements, extensions and
additions that are not present in the original Sun Microsystems, Inc. version of
the compiler. The WLE specific revisions are summarized here.

Differs from that described in the Sun Microsystems, Inc. documentation in
behavior and defaults of the flags.

Includes a new #pragma tagpr agma | D <nane> <Repostitory_id>
Includes a new #pragma tagpr agma ver si on <panme> <m n>

Extends thetpr agma prefi x to work on inner scope. A blank prefix
reverts.

Allows unions with boolean discriminators

Allow declarations nested inside complex types

m n8idl t oj ava—compiles the OMG IDL file and generates client stub and server
skeleton files required for interface definitions being implemented in Java

For a description of how to use the IDL compilers, see Chapter 4, “Developing
WebLogic Enterprise (WLE) CORBA Applications.”

For a description of thedl, idltojava, andn8idltoj ava commands, sed/LE
Reference in the WebLogic Enterprise online documentation.
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Overview of the WLE CORBA Programming Features

Development Commands

Table 2-1 lists the commands that the WLE product provides for developing CORBA
application components and managing the Interface Repository.

Table2-1 WLE CORBA Development Commands

Development Description

Command

bui | dj avaserver Congtructs a server application JAR file for a Java server
application.

bui | dobj cl i ent Constructs a C++ client application.

bui | dobj server Congtructs a C++ server application.

bui | dXAJS Constructs an X A resource manager to be used with a Java
server application group.

geni cf Generatesan | mplementation Configuration File (ICF). The ICF
file defines activation and transaction policies for C++ server
applications.

idl2ir Creates the | nterface Repository and loadsinterface definitions
into it.

ir2idl Shows the content of the Interface Repository.

i rdel Deletes the specified object from the Interface Repository.

For a description of how to use the devel opment commands to develop client and
server applications, see Chapter 4, “Developing WebLogic Enterprise (WLE) CORBA
Applications.”

For a description of the development commands\\dgeCommands Referencein the
WebLogic Enterprise online documentation.
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2  The WLE CORBA Programming Environment

Administration Tools

The WLE product provides acomplete set of tools for administering your WLE
environment. Y ou can manage the WL E application through commands, through a
graphical user interface, or by including administration utilitiesin a script.

Y ou can usethe commandslisted in Table 2-2 to perform administration tasksfor your
WLE application.

Table 2-2 WLE Administration Commands

Administration Description

Command

t madmi n Displays information about current configuration parameters.
t mboot Activates the WLE application referenced in the specified

configuration file. Depending on the options used, the entire
application or parts of the application are started.

tnconfig Dynamically updates and retrieves information about the
configuration of a WLE application.

tm oadcf Parses the configuration file and loads the binary version of the
configuration file.

t mshut down Shuts down a set of specified server applications, or removes
interfaces from a configuration file.

t munl oadcf Unloads the configuration file.

The Administration Console is a Java-based applet that you can download into your
Internet browser and use to remotely manage your WebL ogic Enterprise applications.
The Administration Console allows you to perform administration tasks, such as
monitoring system events, managing system resources, creating and configuring
administration objects, and viewing system statistics. Figure 2-1 shows the main
window of the Administration Console.
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Overview of the WLE CORBA Programming Features

Figure2-1 Administration Console Main Window
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Inaddition, aset of utilities called the AdminAPI isprovided for directly accessing and
mani pulating system settings in the Management Information Bases (MIBs) for the
WLE product. The advantage of the AdminAPI isthat it can be used to automate
administrative tasks, such as monitoring log files and dynamically reconfiguring an
application, thus eliminating the need for manual intervention.

For information about the Administration commands, see WLE Commands Reference
and Administration Guide in the WebL ogic Enterprise online documentation.
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2  The WLE CORBA Programming Environment

For a description of the Administration Console and how it works, see the online help
that isintegrated into the Administration Console graphical user interface (GUI).

For information about the AdminAPI, see BEA TUXEDO Referencein the WebL ogic
Enterprise online documentation.

ActiveX Application Builder

The ActiveX Application Builder is adevelopment tool that you use with a client
development tool (such as Visual Basic) to select which CORBA interfacesina WLE
domain you want your ActiveX client application to interact with. In addition, you use
the ActiveX Application Builder to create Automation bindings for CORBA
interfaces, and to create packages for deploying ActiveX views of CORBA objectsto
client machines.

Figure 2-2 shows the ActiveX Application Builder main window.
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WLE CORBA Object Services

Figure2-2 ActiveX Application Builder Main Window
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For adescription of the ActiveX Application Builder and how it works, seethe online
help that is integrated into the ActiveX Application Builder graphical user interface
(GUI). For information about creating ActiveX client applications, see WLE ActiveX
Client Developer’s Guidin the WebL ogic Enterprise online documentation.

WLE CORBA Object Services

The WLE product includes a set of environmental objectsthat provide object services
to client applicationsin aWLE domain. Y ou access the environmental objectsthrough
a bootstrapping process that accesses the services in a particular WLE domain.
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2  The WLE CORBA Programming Environment

2-8

Thefollowing services are provided:

m Object Life Cycle service

The Object Life Cycle service is provided through the FactoryFinder
environmental object. The FactoryFinder object isa CORBA object that can be
used to locate a factory, which in turn can create object references for CORBA
objects. Factories and FactoryFinder objects are implementations of the
CORBAservices Life Cycle Service. WLE applications use the Object Life
Cycle service to find object references.

For information about using the Object Life Cycle Service, see How WLE
CORBA Client and Server Applications Interact in the WebL ogic Enterprise
online documentation.

Security service

The Security service is accessed through the SecurityCurrent environmental
object. The SecurityCurrent object is used to authenticate a client application
into a WLE domain with the proper security. The WLE software provides an
implementation of the CORBA services Security Service.

For information about using security, see Using Security in the WebL ogic
Enterprise online documentation.

Transaction service

The Transaction service is accessed through either the TransactionCurrent
environmental object or the UserTransaction object. The TransactionCurrent
object allows a client application to participate in atransaction. The WLE
software provides an implementation of the CORBA services Object Transaction
Service (OTYS). In addition, the UserTransaction object provides access to the
Sun Microsystems, Inc. Java Transaction API (JTA) defined in the

j avax. transact i on package.

For information about using transactions, see Using Transactionsin the
WebL ogic Enterprise online documentation.
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WLE CORBA Components

m Interface Repository service

The Interface Repository service is accessed through the IntefaceRepository
object. The InterfaceRepository object isa CORBA object that contains interface
definitions for all the available CORBA interfaces and the factories used to
create object references to the CORBA interfaces. The Interface Repository
object is used with client applications that use DII.

For information about using D11, see Using DI in the WebL ogic Enterprise
online documentation.

The WLE software provides environmenta objects for the following programming
environments:

m C++
m Java

m  Automation (used by ActiveX client applications)

WLE CORBA Components

This section provides an introduction to the following WLE components:
m Bootstrap Object

m ||OP Listener/Handler

m ORB

m TP Framework

Figure 2-3 illustrates the componentsin a WL E application.
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Figure2-3 Componentsin a WLE Application
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Bootstrap Object

The Bootstrap object establishes communication between a client application and a
WLE domain. A domain is simply away of grouping objects and services together as
amanagement entity. A WLE domain has at |east one I|OP Listener/Handler and is
identified by a name. One client application can connect to multiple WLE domains
using different Bootstrap objects.

One of the first things that client applications do after startup is create a Bootstrap
object by supplying the host and port of the [IOP Listener/Handler using one of the
following URL address formats:

m //host: port
m corbaloc://host: port

m corbal ocs://host: port

For more information about the Bootstrap URL addressformats, see Using Security in
the WebL ogic Enterprise online documentation.

The client application then uses the Bootstrap object to obtain references to the objects
in aWLE domain. Once the Bootstrap object isinstantiated, the

resol ve_initial _references() methodisinvoked by the client application,
passinginastring i d, to obtain areferenceto the objectsin the domain that provide
CORBA services. Thevalid valuesfor stri ng | d are FactoryFinder,
TransactionCurrent, SecurityCurrent, and InterfaceRepository.

Figure 2-4 illustrates how the Bootstrap object worksin a WLE domain.
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Figure2-4 How the Bootstrap Object Worksin a WLE Domain
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ThelIOP Listener/Handler is a process that receives the client request, which is sent
using I1OP, and delivers that request to the appropriate server application. The [|OP
Listener/Handler serves as a communication concentrator, providing a critical
scalability feature. The IlOP Listener/Handler removesfrom the server application the
burden of maintaining client connections. For information about configuring the [lOP
Listener/Handler, see Adminstration Guide and the description of the |ISL command in
the WLE Reference in the WebL ogic Enterprise online documentation.
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ORB

The ORB serves as an intermediary for requeststhat client applications send to server
applications, so that client applications and server applications do not need to contain
information about each other. The ORB is responsible for all the mechanismsrequired
to find the implementation that can satisfy the request, to prepare an object’s
implementation to receive the request, and to communicate the data that makes up the
request. The WLE product provides a C++ ORB and a BEA version of the Java IDL
ORB provided with the Java Development Kit (JDK) from Sun Microsystems, Inc.

Figure 2-5 shows the relationship between an ORB, a client application, and a server
application.

Figure2-5 TheORB in a Client/Server Environment
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When the client application uses |10P to send a request to the domain, the ORB
performs the following functions:

m Validates each request and its arguments to ensure that the client application
supplied all the required arguments.

m  Manages the mechanisms required to find the CORBA object that can satisfy the
client application’s request. To do this, the ORB interacts with the Portable
Object Adapter (POA). The POA prepares an object's implementation to receive
the request and communicates the data in the request.
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m Marshasdata. The ORB on the client machine writes the data associated with
the request into a standard form. The ORB receives this data and convertsit into
the format appropriate for the machine on which the server application is
running. When the server application sends data back to the client application,
the ORB marshals the data back into its standard form and sends it back to the
ORB on the client machine.

TP Framework

2-14

The TP Framework provides a programming model that achieves high levels of
performance while shielding the application programmer from the complexities of the
CORBA interfaces. The TP Framework supports the rapid construction of WLE
applications, which makes it easier for application programmersto adhere to design
patterns associated with successful TP applications.

The TP Framework interacts with the Portable Object Adapter (POA) and the WLE
application, thus eliminating the need for direct POA callsin an application. In
addition, the TP Framework integrates transactions and state management into the
WLE application.

The application programmer uses an application programming interface (API) that
automates many of the functions required in a standard CORBA application. The
application programmer isresponsible only for writing the business logic of the WLE
application and overriding default actions provided by the TP Framework.

The TP Framework API provides routines that perform the following functions
required by a CORBA application:

m Initializing the server application and executing startup and shutdown routines
m Creating object references

m Registering and unregistering object factories

m Managing objects and object state

m Tying the server application to WLE system resources

m  Getting and initializing the ORB

m Performing object housekeeping
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The TP Framework ensures that the execution of a client request takes placein a
coordinated, predictable manner. The TP Framework calls the objects and services
available in the WLE application at the appropriate time, in the correct sequence. In
addition, the TP Framework maximizes the reuse of system resources by objects.
Figure 2-6 illustrates the TP Framework.

Figure2-6 TheTP Framework
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The TP Framework isnot asingle object, but israther a collection of objectsthat work
together to manage the CORBA objects that contain and implement your WLE
application’s data and business logic.
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One of the TP Framework objectsisthe Server object. The Server object isa
user-written programming entity that implementsoperationsthat perform taskssuch as
initializing and rel easing the server application; for server applicationsimplementedin
C++, the TP Framework instantiates the CORBA objects needed to satisfy a client
request.

If aclient request that requires an object that is not currently active and in memory in
the server application arrives, the TP Framework coordinates all the operationsthat are
required to instantiate the object. Thisincludes coordinating with the ORB and the
POA to get the client request to the appropriate object implementation code.

How WLE CORBA (lient and Server
Applications Interact

Theinteraction between WLE CORBA client and server applications includes the
following steps:

1. Theserver application isinitialized.

2. Theclient applicationisinitialized.

3. Theclient application authenticates itself to the WLE domain.
4

. Theclient application obtains a reference to the object needed to execute its
business logic.

5. Theclient application invokes an operation on the CORBA object.

The following topics describe what happens during each step.

Step 1: The server application is initialized.

The system administrator enters the t nboot command on a machinein the WLE
domain to start the WL E server application. The TP Framework invokes the
initialize() operationinthe Server object to initialize the server application.
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WLE Server Application

TP Framework

Server Object

Initialize server {
Regi ster factories;

}

During the initialization process, the Server object does the following:

1

2
3.
4

Gets the Bootstrap object and a reference to the FactoryFinder object.

. Typically registers any factories with the FactoryFinder object.

Optionally gets an object reference to the ORB.

. Performs any process-wide initialization.
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Step 2: The client application is initialized.

During initialization, the client application uses the Bootstrap object in the domain to
obtain initial references to the environmental objects available in the domain.

WLE Client Application

I nstantiate the Bootstrap object;
Resolve initial references; Object

Bootstrap

The Bootstrap object returns references to the FactoryFinder, SecurityCurrent,
TransactionCurrent, and | nterfaceRepository objects in the WLE domain.
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Step 3: The client application authenticates itself to the
WLE domain.

If the WLE domain has a security model in effect, the client application needs to
authenticateitself to the WL E domain beforeit can invoke any operationsin the server
application. To authenticate itself to the WL E domain using TUXED O authentication,

the client application:
1. Usesthe Bootstrap object to obtain a reference to the SecurityCurrent object.

2. Invokesthel ogon() operation of thePri nci pal Aut henti cat or object, which
is retrieved from the SecurityCurrent object.

Note: For information about using certificate-based authentication, see Using
Security in the WebL ogic Enterprise online documentation.

Step 4: The client application obtains a reference to the
object needed to execute its business logic.

The client application needs to perform the following steps:

1. Obtain areference to the factory for the object it needs.

For example, the client application needs a reference to the Si npl eFact ory
object. The client application obtains this factory reference from the
Fact oryFi nder object, shown in the following figure.
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2-20

WLE Client Application

Instantiate the Bootstrap object;
Resolve initial references;
Log on;

Fi nd one factory\

WLE Server Application

TP Framework

Server Object

Initialize server {
Regi ster factories;

}
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How WLE CORBA Client and Server Applications Interact

2. Invokethe Si npl eFact ory object to get areference to the Si npl e object.
If the Si npl eFact ory object is not active, what happens next depends on the

programming language in which the server application is implemented:

e InJava, the WLE system instantiates the Si npl eFact or y object

dynamically.

e In C++, the TP Framework instantiates the Si npl eFact or y object by

invoking the Server : : creat e_servant () method on the Server object,

shown in the following figure.

WLE Client Application

Instantiate the Bootstrap object;
Resolve initial references;

Log on;

Find a factory by ID;

WLE Server Application

TP Framework

}

}

Server Object

nitialize server {
Regi ster factories;

AServer::create_servant() {

|

l

SimpleFactory

Getting Started
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3. The TP Framework invokestheact i vate_object () andfind_si npl e()
operations on the Si npl eFact or y object to get areference to the Si npl e object,
shown in the following figure.

WLE Server Application

TP Framework
Server Object

Initialize server {
Regi ster factories;

}

WLE Client Application

Instantiate the Bootstrap object;
Resol ve initial references;

Log on;

F! nd a factory by 1D, [ SimpleFactory

Fi nd_si npl e; - ¢
Simple

The Si npl eFact or y object then returns the object reference to the Si npl e object to
the client application.

Note: Becausethe TP Framework activates objects by default, the Simpapp sample
application doesnot implicitly usetheact i vat e_obj ect () operationfor the
SimpleFactory object.

Step 5: The client application invokes an operation on
the CORBA object.

Using the reference to the CORBA object that the factory has returned to the client
application, the client application invokes an operation on the object. For example,
now that the client application has an object reference to the Si npl e object, the client
application can invoke thet o_upper () operation on it. The instance of the Simple
object required for the client request is created as shown in the following figure.
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WLE Server Application

/ TP Framework

Server Object

Initialize server {
Regi ster factories;

Ny
- — Server::create_servant() {

WLE Client Application }
Instantiate the Bootstrap object;
Resol ve initial references; v
Log on; (DI E— SimpleFactory
Find a factory by ID; «— |
Fi nd_si npl e; i
to_upper(); —m8  — |

D B Simple

If the server application wereimplemented in Java, the Si npl e object required for the
client request is instantiated dynamically by the WLE system.

The TP Framework invokesthe act i vat e_obj ect () operation onthe Si npl e object
and the Si npl eFact or y object to allow the object to initialize any object state
necessary, shown in the following figure.
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WLE Server Application

/ TP Framework

Server Object

Initialize server {
Regi ster factories;

N
- — Server::create_servant() {

WLE Client Application }
Instantiate the Bootstrap object;
Resol ve initial references; A 4
Log on; | | > SimpleFactory
Find a factory by ID; «—— |
Fi nd_si npl e; i
to_upper();

Simple

> activate_object {...}
to_upper() {...}

Object state initialization often involves reading durabl e state information from disk
for that object. The TP Framework invokes the operation on the object, returning the
response to the client application.
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Overview of the WLE EJB Programming
Environment

3-2

The Enterprise JavaBeans Specification 1.1, published by Sun Microsystems, Inc.,
defines a component architecture for building distributed, object-oriented business
applications in Java. The EJB architecture addresses the development, deployment,
and run-time aspects of an enterprise application’s lifecycle.

An EJB encapsulates business logic inside a component framework that manages the
details of security, transaction, and state management. Low-level details, such asthe
following, are handled by the EJB container:

m  Multithreading

m Resource pooling

m Scaing

m Distributed naming

m  Automatic persistence

m  Remote invocation

m Transaction boundary management
m Distributed transaction management

Thisbuilt-in, low-level support alows the EJB to focus on the business problem to be
solved.

With the WLE EJB model, you can write or buy business components (such as
invoices, bank accounts, and shipping routes) and, during deployment into a certain
project, specify how the component should be used -- which users have accessto which
methods, whether the container should automatically start a transaction or whether it
should inherit the caller’s transaction, and so on. In this scenario, an EJB contains the
business logic (methods) and the customization needed for a particular application
(deployment descriptor), and the EJB will run within any standard implementation of
the EJB container. An EJB is, in essence, a distributed object for which transactions
and security can be specified declaratively in deployment descriptors.
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The spirit of "write once, run anywhere" carries through into EJB: any vendors's EJB
container (that conforms to the EJB Specification) can run any third-party EJBs (that
also conform to the EJB Specification) to create an application. Nuances of the security
mechani sms and specific distributed transaction monitorsare entirely abstracted out of
the application code (unless the Bean Provider chooses to make such calls explicitly).

Types of Beans Supported in WLE

With the WL E system, you can build and deploy standard, portable EJBs. The EJB
Specification defines three types of beans:

Sateless session bean

Aningtance of astatel ess session bean has no conversational state
for the client that created the instance. This instance is not
assigned permanently to the client. The EJB container can
maintain a pool of instances and allocate method invocations
coming from any client to any available instance (that is, not
processing arequest for a particular client). Therefore, any
instance can receive method invocations from any client, and
these requests can be processed on behalf of different transactions
and security contexts.

The EJB container decides the life of an instance; that is, the

container can destroy an instance when resources are required or
according to other policies. However, the client decidesthelife of

the reference to the bean. The reference obtained from the bean’s
home interface is valid until the client destroys it.

Note that stateless session beans cannot use the
Sessi onSynchr oni zat i on interface to synchronize with the
starting and stopping of a transaction.
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Sateful session bean

An instance of astateful session bean maintains a conversational
state for the client that created the instance. Therefore, instances
of astateful session bean areassignedtoaparticular client and are
destroyed only when the client decides to remove the EJB object.
Instances of stateful session beans do not survive a crash of the

EJB container (which in WLE spansall the processesin the same
group where the bean is deployed) or aredeployment of the bean.

The EJB container can passivate inactive instances to maximize

the use of the system resources -- that is, to deactivate the bean

with its state saved to be restored at a later time during the bean’s
reactivation. Stateful session beans can use the

Sessi onSynchr oni zat i on interface to synchronize with the
starting and stopping of a transaction.

Entity bean

An instance of an entity bean has a unique identity called the
primary key. Object references to an entity bean should be
usable for a long time and clients should be able to reuse them
across server crash or restart. The reference becomes invalid
when a client application removes the EJB or when the EJB is
reconfigured.

Note: If a server group crashes, and the System Administrator
restarts that group using the same group ID and
persistence store, the EJB container can process requests
for beans in that group again. The EJB container for
stateless session beans spans the entire domain in which
the beans are deployed.

Multiple client applications can access an entity bean instance;
the EJB container is responsible for synchronizing the access to
the instance.

Typically, an entity bean has a persistent state, and application
designers can choose between managing the persistence directly
from the bean (bean-managed) or letting the EJB container
manage the persistence (container-managed). In either case, the
EJB container determin@ghen an entity bean instance can be
passivated (which also triggers the persistent storage of the state
of the instance). An entity bean cannot use the

Sessi onSynchr oni zat i on interface to synchronize with the
starting and stopping of a transaction.
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EJBs and Persistence

An entity EJB can save its state in any transactional or hontransactional persistent
storage, or it can ask the EJB container to save its nontransient instance variables
automatically. The WLE system allows both choices. An EJB that manages its own
persistenceisreferred to as having bean-managed per sistence; an EJB that delegates
to the EJB container the saving and restoring of its state is referred to as having
container-managed persistence.

Y ou control the persistence characteristics of abean, such as whereits datais
maintained in durable storage, in its deployment descriptor; in the case of
bean-managed persistence, you implement the specific method invocationsin the bean
that load and store state.

For more information about devel opment and deployment considerations with regards
to persistence, see the following sectionsin this guide:

m “Development Considerations for EJBs and Persistence” on page 7-16

m “Specifying Persistence Information” on page 8-8

Roles of People Who Develop, Build, Deploy,
and Administer EJBs

The Enterprise JavaBeans Specification describes the six roles regarding who
develops, builds, deploys, and administers an EJB application. These roles are
summarized in the following table to help clarify what needs to be done, by whom, and
when during the entire life cycle of an EJB in a way that is consistent with the EJB
Specification.
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Enterprise Bean
Provider

The Enterprise Bean Providers (or Bean Providers) produce
enterprise beans. Their output is an EJB JAR file that contains
one or more enterprise beans. The Bean Provider is responsible
for:

m The Java classes that implement the enterprise bean’s
business methods

m  The definition of the bean’s remote and home interfaces
m  The bean’s deployment descriptor

The deployment descriptor includes the structural information
(for example, the name of the enterprise bean class) of the
enterprise bean and declares all the enterprise bean’s external
dependencies (for example, the names and types of resources
that the enterprise bean uses).

Application Assembler

The Application Assembler combines enterprise beans into
larger deployable application units. The input to the Application
Assembler is one or more EJB JAR files produced by the Bean
Providers. The Application Assembler outputs one or more EJB
JAR files that contain the enterprise beans along with their
application assembly instructions. The Application Assembler
has inserted the application assenibijruction into the
deployment descriptors.

Bean providers cooperate with the Application Assembler to
combine EJBs into larger deployable units. In the WLE
environment, creating these larger deployable units is more
efficient if the Application Assembler takes into account the
scalability and resource management capabilities provided by
the WLE environment. For example, EJBs that access the same
resources should be packaged together. The Application
Assembler also specifies the security required by the application
by associating client role names with the methods of the
different beans.
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Deployer The Deployer uses the EJB contai ner tools to customize one or
more EJB JAR files produced by aBean Provider or Application
Assembler so that the beans can run in the corresponding EJB
environment. These tools generate the additional classes
required to manage the beans. The Deployer is primarily
focused on the individual EJBs.

Inthe WLE environment, the Deployer usestheej bc command
or the WebL ogic EJB Deployer for this purpose. Thesetools can
also be used by the Application Assembler to construct an EJB
package, which isthe EJB JAR file containing all the bean
implementations and the assembly instructions. The Deployer
also ensures that the security role names defined by the
Application Assembler map to existing user groups and
accounts that exist in the EJB environment.

The Deployer must resolve all the externa dependencies
declared by the Bean Provider (for example, Deployers must
ensure that al resources used by the enterprise beans are present
in the operational environment, and they must bind them to the
resource manager connection factory references declared in the
deployment descriptor), and must follow the application
assembly instructions defined by the Application Assembler.

EJB Server Provider The EJB Server Provider (inthe WLE system, thisisBEA) isa
specialist in the area of distributed transaction management,
distributed objects, and other lower-level, system-level services.

EJB Container Provider The EJB Container Provider (in the WLE system, thisis BEA)
provides:

m  The deployment tools necessary for the depl oyment of
enterprise beans

m  The run-time support for the deployed enterprise beans’
instances

From the perspective of the enterprise beans, the container is a
part of the target operational environment. The container run
time provides the deployed enterprise beans with transaction
and security management, network distribution of clients,
scalable management of resources, and other services that are
generally required as part of a manageable server platform.
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System Administrator The System Administrator is responsible for the configuration
and administration of the enterprise’s computing and
networking infrastructure, which includes the EJB server and
container. The System Administrator is also responsible for
overseeing the well-being of the deployed enterprise bean
applications at run time.

The System Administrator cooperates with the Deployer to
define the environment needed by the application. The System
Administrator configures the WLE domain by defining the
different machines, server groups, and other resources needed
by the application (for example, JDBC connection pools and XA
resource managers).

The System Administrator also needs to add any security
information needed by the application (for example, new user
groups). The administrator is also responsible for monitoring the
application and performing any run-time changes needed to
adapt the operational environment to failures or other
conditions.

Items You Create for an EJB Application

This section summarizes all the items you need to create for an EJB application that
runsin the WLE environment, regardless of which roleyou are assuming, and explains
where you can find more information about creating the item.

I[tem Description Whereto Find M ore Information
Oneor more EJBs The basic beans containing your “Developing EJB Applications for the
application’s business logic. WLE System” on page 7-9
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Item

Description Whereto Find More Information

Deployment descriptor

”

An XML file, created by one of the “Step 2: Create a deployment descriptor.
following methods, that specifiesbasic  on page 7-10

configuration and run-time information

relevant to the deployment of the EJBs:

m  DDGenerator command
m  WebLogic EJB Deployer
m  Manually, using acommon text

editor
EJB JAR file A Java Archive (JAR) file, produced by “Step 3. Package the EJB components into
theej bc command, that contains all thea Java Archive (JAR) file.” on page 7-15
Java class files for the EJBs in the and “Step 4: Produce the deployable EJB
application. This file is created initially JAR file.” on page 8-13
by the Bean Provider, and is then
modified by the Bean Deployer and
Application Assembler.
WebL ogic EJB An XML file, specifying configuration “Step 3: Create the WebLogic EJB
extensionsto the information pertinent to the WLE extensions to the deployment descriptor
deployment descriptor  environment. DTD.” on page 8-6

DTD

Moduleinitializer
object

A Java object specifying the module “Specifying the Module Initializer Class”
initializer class. This entity is optional. on page 8-6
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Tools and Facilities Provided for Building
and Deploying EJBs
To help application programmers and deployers build EJBs that fully leverage the

WLE system, the WL E software providesthetoolsand facilitieslisted in the following
table:

ej bc command Used by application programmers, Application Assemblers, and
deployers as a command-line alternative to the WebL ogic EJB
Deployer to construct a deployable EJB JAR file.

DDGener at or Used by the Bean Provider to create the initial deployment
command descriptor file.

WebL ogic EJB Used by the Bean Provider, Bean Deployer, and Application
Deployer Assembler to configure and deploy EJBsfor use with your WLE
server. You can use the WebL ogic EJB Deployer to:

m Examine an existing EJB and the configurable propertiesin
its deployment descriptor.

m  Modify the properties and save the changesto afile (. xm
or.jar format).

m  Generate EJB interface classes for a particular WebL ogic
environment.

m  Generate deployment classes for the beans.

The WebL ogic EJB Deployer is documented in the online help
available from that tool's Help menu.

UBBCONFI Gfile Used for configuring the EJB container and the Java server in
which the EJB container is run and which loads the JVM and
other modules needed by the EJB application. (You can also use
the TMIB in place of th&JBBCONFI Gfile.)

For moreinformation about deploying and administering EJB applicationsinthe WLE
environment, see Chapter 8, “Building and Deploying Enterprise JavaBeans (EJBS).
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EJBs and Failover in the WLE Environment

The WLE system provides the following failover characteristics of EJB applications
deployed in aWLE domain. Note that client applications cannot control where EJBs
are instantiated. The following figure shows how, in the instance of a machine crash,
failover is managed wholly by the WLE system.

eployment Environme Deployment Environment
on Machine 1 on Machine 2

Server Proc\esi }A/er Process Server Process Server Process

OR2 \ CRORIIORCRIIORS
O O OO0

B Container EJB Contai EJB Container EJB Container

e

IIOP Listener/
Handler

Web/Java

Workstation = Workstation

EJB

Workstation
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Stateless session beans. If the server process hosting a statel ess session bean fails, the
bean is automatically instantiated in a different server process (on the same server or
on another group within the domain), provided that the server process that is capable
of supporting the session bean isavailable.

Entity beans. If one group that hosts one or more entity beansfailsand in caseswhen
the client application receives a Renot eExcept i on, the client application can invoke
thefi ndByPr i mar yKey method to find the homeinterfacefor the entity bean, with the
specified unique key, on another group in the domain. Thisworks as long as the other
groupisconfigured to support that entity bean. Application devel opers canwrite client
application code within aloop that begins by invoking the fi ndByPr i mar yKey
method; this way, if a group fails, the client application retries the invocation on a
different group.

Note that, for bean-managed persistence, the Bean Provider must implement this
method explicitly; for container-managed persistence, this method is generated
automatically.

Stateful session beans. If one group fails, the administrator must dynamically
configure the group on a different machine. For more information, see Configuring a
Running System in the WebL ogic Enterprise online documentation.

For file-based persistence, recovery depends on whether persistence storageresideson
afile system that is still network accessible (for example, an NFS-mounted volume).
Because the per si st ence- st ore-di rect ory-r oot elementinthe WLE EJB
extensions to the deployment descriptor DTD specifiesthe path for persistent storage,
the bean's state can be recovered. (Note that thisfile persistence mechanismisinternal
to the WLE system.)

For JDBC-based persistence, the application simply reconnectsto the database, aslong
asthe DBM S node s running and the network is accessible to the new node.

Note: Ingeneral, you should use JDBC-based persistence for production
applications because it is more robust than file-based persistence. File-based
persistence is typically appropriate only for development and prototyping
purposes.
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Thistopic includes the following sections:

Overview of the Development Process for WLE CORBA Applications
The Simpapp Sample Application

Step 1: Writethe OMG IDL code.

Step 2: Generate client stubs and skeletons.
Step 3: Write the server application.

Step 4: Write the client application.

Step 5: Create an XA resource manager.

Step 6: Create a configuration file.

Step 7: Create the TUXCONFIG file.

Step 8: Compile the server application.

Step 9: Compile the client application.

Step 10: Start the WLE CORBA application.
Additional WLE CORBA Sample Applications
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4 Developing WebLogic Enterprise (WLE) CORBA Applications

For anin-depth discussion of creating WL E CORBA client and server applications, see
the following in the WebL ogic Enterprise online documentation:

m Creating CORBA Client Applications

m Creating CORBA C++ Server Applications

m Creating CORBA Java Server Applications

Overview of the Development Process for
WLE CORBA Applications

4-2

Table 4-1 outlines the development process for WLE CORBA applications.

Table 4-1 Development Process for WLE CORBA Applications

Step

Description

1

Write the Object M anagement Group (OMG) Interface Definition
Language (IDL) code for each CORBA interface you want to usein
your WLE application.

Generate the client stubs and the skeletons.

Write the server application.

Write the client application.

Create an XA resource manager.

Create a configuration file.

Create a TUXCONFI Gfile.

Compile the server application.

Compile the client application.

10

Start the WLE CORBA application.
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Overview of the Development Process for WLE CORBA Applications

The steps in the development process are described in the following sections.

Figure 4-1 illustrates the process for developing WLE CORBA applications.
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Figure4-1 Development Processfor WLE CORBA Applications
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The Simpapp Sample Application

The Simpapp Sample Application

Throughout this topic, the Simpapp sample application is used to demonstrate the
development steps. C++ and Java versions of the Simpapp sample application are
available.

The server application in the Simpapp sample application provides an implementation
of a CORBA object that has the following two methods:

e Theupper () method accepts a string from the client application and
convertsthe string to uppercase letters.

e Thel ower () method accepts a string from the client application and converts
the string to lowercase | etters.

Figure 4-2 illustrates how the Simpapp sampl e application works.

Figure4-2 Simpapp Sample Application

Server
Application

Si mpl eFact ory
A find_sinple()

Client

= K
pplication
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N t o_upper ()
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The sourcefilesfor the C++ and Java versions of the Simpapp sample application are
located in the\ sanpl es\ cor ba\ si npapp and \ sanpl es\ cor ba\ si npap_j ava
directories of the WLE software. Instructions for building and running the Simpapp
sample applications are in the r eadne files in the directories. For instructions for
building and running the C++ and Java Simpapp sample applications, see Samplesin
the WebL ogic Enterprise online documentation.

Note: The Simpapp sample applications demonstrate building C++ client and server
applications and Java client and server applications. For information about
building asimple ActiveX client application, seethe Basic sample application
in the WebL ogic Enterprise online documentation.

The WLE product offers a suite of sample applicationsthat demonstrate and aid in the
development of WLE CORBA applications. For an overview of the available sample
applications, see Samplesin the WebL ogic Enterprise online documentation.

Step 1: Write the OMG IDL code.

4-6

Thefirst step in writing a WLE application isto specify al of the CORBA interfaces
and their methods using the Object Management Group (OMG) Interface Definition

Language (IDL). An interface definition written in OMG IDL completely definesthe
CORBA interface and fully specifies each operation’s arguments. OMG IDL is a

purely declarative language. This means that it contains no implementation details.
Operations specified in OMG IDL can be written in and invoked from any language

that provides CORBA bindings.

The Simpapp sample application implements the CORBA interfaces listed in
Table 4-2.

Table 4-2 CORBA Interfacesfor the Simpapp Sample Application

Interface Description Operation

Si npl eFactory Creates object referencestothe  fi nd_si npl e()
Si npl e object

Sinpl e Converts the case of astring to_upper ()

to_lower()
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Step 2: Generate client stubs and sKeletons.

Listing 4-1 showsthe si npl e. i dI filethat defines the CORBA interfacesin the
Simpapp sample application. The same OMG IDL file isused by both the C++ and
Java Simpapp sample applications.

Listing4-1 OMG IDL Codefor the Simpapp Sample Application

#pragma prefix "beasys.cont

interface Sinple

{
/] Convert a string to |ower case (return a new string)
string to_lower(in string val)
/] Convert a string to upper case (in place)
void to_upper(inout string val);
b
interface SinpleFactory
{
Sinple find_sinple();
b

Step 2: Generate client stubs and skeletons.

The interface specification defined in OMG IDL is used by the IDL compiler to
generate client stubs for the client application, and skeletonsfor the server application.
The client stubs are used by the client application for al operation invocations. Y ou
use the skeleton, along with the code you write, to create the server application that
implements the CORBA objects.

During the devel opment process, use one of the following commands to compile the
OMG IDL file and produce client stubs and skeletons for WLE client and server
applications:

m If you are creating C++ client and server applications, usethei dl command.
For a description of thei dl command, see WLE Reference in the WebL ogic
Enterprise online documentation.
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m If you are creating Java client and server applications, use the n8i dl t oj ava
command. For a description of the n8i dl t oj ava command, see WLE Reference
in the WebL ogic Enterprise online documentation.

Table 4-3 lists the filesthat are created by thei dI command.

Table 4-3 Files Created by the I DL Command

File Default Name

Description

Client stub file application_c.cpp

Contains generated code for sending a request.

Client stub header file application_c.h

Contains class definitions for each interface and type
specified in the OMG IDL file.

Skeleton file application_s. cpp

Contains skeletons for each interface specified in the OMG
IDL file. During run time, the skeleton maps client requests
to the appropriate operation in the server application.

Skeleton header file application_s.h

Contains the skeleton class definitions.

Implementation file application_i.cpp

Contains signatures for the methods that implement the
operations on the interfaces specified in the OMG IDL file.

Implementation application_i.h
header file

Contains the initial class definitions for each interface
specified in the OMG IDL file.
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Step 3: Write the server application.

Table 4-4 liststhe files that are created by the n8i dI t oj ava command.

Table 4-4 Files Created by the n8i dI t oj ava Command

File

Default Name

Description

Base interface class
file

interface.java

Contains an implementation of the interface, written
in Java.

Copy thisfileto create anew file, and add your
business logic to the new file. By convention in the
samples and in this document, this file is named
interfacel npl.java. Substitute the actual
name of the interface in the file name. This new file
is called an object implementation file.

Client stub file

_interfaceStub.java

Contains generated code for sending a request.

Server skeleton file

_interfacel npl Base. j ava

Contains Java skeletons for each interface specified
inthe OMG IDL file. During run time, the skeleton
maps client requests to the appropriate operation in
the Java server application during run time.

Holder classfile

i nterfaceHol der.java

Containstheimplementation of theHolder class. The
Holder classprovides operationsfor out andi nout
arguments, which CORBA has, but which do not
map exactly to Java

Helper classfile

i nterfacebel per.java

Containstheimplementation of the Hel per class. The
Helper classprovidesauxiliary functionality, notably
the nar r ow method.

Step 3: Write the server application.

The WLE software supports C++ and Java server applications. The steps for creating
server applications are:

1. Write the methods that implement each interface’s operations.

2. Create the server object.

Getting Started 4-9



4 Developing WebLogic Enterprise (WLE) CORBA Applications

3. Define object activation policies.
4. Create and register afactory.

5. Release the server application.

Writing the Methods that Implement Each Interface’s
Operations

4-10

After you compile the OMG IDL file, you need to write methods that implement the
operationsfor each interfacein the file. An implementation file contains the following:

m Method declarations for each operation specified in the OMG IDL file
m Your application’s business logic
m Constructors for each interface implementation (implementing these is optional)

m Theacti vate_obj ect () anddeacti vat e_obj ect () methods (optional)

Within theact i vat e_obj ect () anddeact i vat e_obj ect () methods, you

write code that performs any particular steps related to activating or deactivating
the object. For more information, s€eeating CORBA C++ Server

Applications andCreating CORBA Java Server Applications in the WebLogic
Enterprise online documentation.

You can write the implementation file by hand. However, both the and
n8i dl t oj ava commands have an option that generates a template for implementatior
files.

Listing 4-2 includes the C++ implementation of the Simple and SimpleFactory
interfaces in the Simpapp sample application.

Listing 4-2 C++ Implementation of the Simpleand SimpleFactory Interfaces

/1 Inmplementation of the Sinple_i::to_|ower nmethod which converts
/1l a string to | oner case.

char* Sinple_i::to_lower(const char* val ue)

{
CORBA: : String_var var_| ower = CORBA::string_dup(val ue);
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Step 3: Write the server application.

}
11

for (char* ptr = v_lower; ptr & *ptr; ptr++) {
*ptr = tolower(*ptr);
}

return var_|ower. retn();

I mpl ementation of the Sinple_i::to_upper nethod which converts

/1l a string to upper case

void Sinple_i::to_upper(char*& val uel)

{

}
11

CORBA: : String_var var_upper = value

var _upper = CORBA::string_dup(var_upper.in())

for (char* ptr = var_upper; ptr &% *ptr; ptr++) {
*ptr = toupper(*ptr);

}

val ue = var _upper. _retn();

I npl enentati on of the SinpleFactory_i::find_sinple nethod which

/] creates an object reference to a Sinple object.

Sinmpl e_ptr SinpleFactory_i::find_sinple()

CORBA: : Obj ect _var var_sinmple_oref =
TP: : create_object _reference(
_tc_Sinple->id(),
"sinple",
CORBA: : NVList:: _nil ()
)
}

Listing 4-3includesthe Javaimplementation of the Simpleinterface from the Simpapp
sample application.

Listing 4-3 Java Implementation of the Simple Interface

i mport com beasys. Tobj . TP

/**

*The Sinplelnpl class inplements the to_upper and to_| ower
*met hods.

*/

public class Sinplelnpl extends _Sinplelnpl Base

/*Converts a string to upper case.*/
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public void to_upper(org.ong. CORBA StringHol der data)

if (data.value == null)

return;
dat a. val ue = dat a. val ue.t oUpper Case();
return;

}

/*Converts a string to | ower case.*/
public String to_ | ower(String data)
if (data == null)

return null;
return data.tolLower Case();

}

Listing 4-4 includes the Javaimplementation of the SimpleFactory interface from the
Simpapp sample application.

Listing 4-4 Javalmplementation of the SimpleFactory Interface

i nport com beasys. Tobj . TP;

/**

*The Sinpl eFactoryl npl class provides code to create the Sinple
*obj ect .

*/

public class SinpleFactorylnpl extends _Sinpl eFactoryl npl Base
{

/*Create an object reference to a Sinple object*/

public Sinple find_sinple()
{
org. ong. CORBA. Obj ect sinple_oref =
TP. creat e_obj ect _reference(
Si mpl eHel per.id(), //Repository ID
“simple”, /lobject id
null /Irouting criteria

/ISend back the narrowed reference
return SimpleHelper.narrow(simple_oref);
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Step 3: Write the server application.

Creating the Server Object

The Server object performs the following tasks:

m |nitializesthe server application, including registering factories, allocating
resources needed by the server application, and, if necessary, opening an XA
resource manager

m Performs server application shutdown and cleanup procedures

m In C++ server applications, instantiates CORBA objects needed to satisfy client
requests

In C++ server applications, the Server object is already instantiated and a header file
for the Server object is available. Y ou implement methods that initialize and release
the server application, and, if desired, create servant objects.

Listing 4-5 includesthe C++ code from the Simpapp sample application for the Server
object.

Listing4-5 C++ Server Object

static CORBA:: Obj ect _var static_var_factory_reference;

/1 Method to start up the server

CORBA: : Bool ean Server::initialize(int argc, char* argv[])

{
/] Create the Factory (bject Reference

static_var_factory reference =
TP: : create_object _reference(
_tc_SinpleFactory->id(),
"sinple_factory",
CORBA: : NVList:: _nil ()
)

/1 Register the factory reference with the FactoryFi nder

TP: :regi ster_factory(
static_var_factory reference.in(),
_tc_SinpleFactory->id()
)i
return CORBA_TRUE;
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4-14

// Method to shutdown the server

void Server::rel ease()

{
/1 Unregister the factory.

try {
TP: :unregi ster_factory(

static_var_factory reference.in(),
_tc_SinpleFactory->id()

)
}
catch (...) {

TP: :userl og("Coul dn’t unregister the SinpleFactory");
}

// Method to create servants

Tobj _Servant Server::create_servant(const char*
interface_repository_id)

{
if (!strcnp(interface_repository_id,
_tc_SinpleFactory->id())) {
return new Si npl eFactory_i();
if (!strcnp(interface_repository_id,
_tc_Simple->id())) {
return new Sinple_i();
}
return O;
}

In Java server applications, you implement the Server object by creating a new class
that derives from the com beasys. Tobj . Ser ver classand overridesthe
initialize() andrel ease() methods. In the server application code, you can aso
write a public default constructor for the Server object. When creating Java server
applications, you identify the name of the Server object in the Server Description File.

Thecreate_servant () method, used in the C++ programming environment of the
WLE product, isnot used in the Java environment. In Java, objects are created
dynamically, without prior knowledge of the classes being used. In the Java
environment of the WLE product, a servant factory is used to retrieve an
implementation class, given the interface repository ID. Thisinformation is stored in
aserver descriptor file. When amethod request isreceived, and no servant isavailable
for theinterface, the servant factory looks up the interface and creates an object of the
appropriate implementation class.
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Step 3: Write the server application.

This collection of the object’s implementation and data compose the run-time, active
instance of the CORBA object.

When your Java server application starts, the TP Framework createsthe Server object
specified in the XML file. Then, the TP Framework invokesthe i nitialize()
method. If the method returnst r ue, the server application starts. If the method throws
thecom beasys. Tobj S. I ni tial i zeFai | ed exception, or returnsf al se, the server
application does not start.

When the server application shuts down, the TP Framework invokes the release
method on the Server object.

Any command-line options specified in the CLOPT parameter for your specific server
application in the SERVERS section of the WL E domain’s UBBCONFI Gfile are passed to
the public bool ean initialize(string[] args) method asargs. For more
information about passing arguments to the server application, see Administration
Guide in the WebL ogic Enterprise online documentation.

Withinthei ni tialize() method, you can include code that does the following, if
applicable:

m Creates and registers factories

m Allocates any machine resources

m |nitializes any global variables needed by the server application
m  Opens the databases used by the server application

m  Opensthe XA resource manager

Listing 4-6 includesthe Java code from the Simpapp sample application for the Server
object.

Listing 4-6 Java Server Object

i mport com beasys. Tobj . TP;

public class Serverl npl
ext ends com beasys. Tobj . Server
{

static org.ong. CORBA. Obj ect factory_reference;
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/**Method to start up the server*/

public boolean initialize(String[] args)

{

try {
/1l Create the factory object reference.

factory reference = TP.create_object _reference(

Si npl eFact oryHel per.id(),
"sinple factory",

nul |

)

/1 Register the factory reference with the FactoryFi nder

TP.regi ster _factory(
factory_reference,
Si nmpl eFact or yHel per.id()

)
return true;

} catch (Exception e){

TP.userlog("Couldn’t initialize server:

e. get Message());
e.printStackTrace();
return false;

}

/** Method to shutdown the server*/

public void rel ease()

{
try {
TP. unregi ster_factory(
factory_reference,
Si npl eFact or yHel per.id()
)
} catch (Exception e){
TP. userl og("Coul dn’ t unregister the
Sinpl eFactory: " + e.getMessage());
e.printStackTrace();
}
}
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Step 3: Write the server application.

Defining an Object’s Activation Policies

Aspart of server development, you determine what events cause an object to be
activated and deactivated by assigning object activation policies, as follows:

m For C++ server applications, specify object activation policiesin the
Implementation Configuration File (ICF). A template ICF fileis created by the
geni cf command.

m For Javaserver applications, specify object activation policiesin the Server
Description File, written in Extensible Markup Language (XML).

Note: You also define transaction policies in the ICF and Server Description Files.
For information about using transactions in your WLE CORBA application,
see Using Transactionsin the WebL ogic Enterprise online documentation.

The WLE software supports the following activation policies:

Activation Policy Description

net hod Causes the object to be active only for the duration of the
invocation on one of the object’s operations. This is the default
activation policy.

transaction Causes the object to be activated when an operation is invoked on
it. If the object is activated within the scope of a transaction, the
object remains active until the transaction is either committed or
rolled back.

process Causes the object to be activated when an operation is invoked on
it, and to be deactivated only when one of the following occurs:

m  The process in which the server application exists is shut
down.

m  The method'P: : deact i vat eEnabl e() (C++) or
com beasys. Tobj . TP. deact i vat eEnabl e() (Java)
has been invoked on the object.
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The Simple interface in the Simpapp sample application is assigned the default
activation policy of method. For more information about managing object state and
defining object activation policies, see Creating CORBA C++ Server Applicationsand
Creating CORBA Java Server Applications in the WebL ogic Enterprise online
documentation.

Creating and Registering a Factory

If your server application manages afactory that you want client applicationsto be able
to locate easily, you need to write the code that registers that factory with the
FactoryFinder object.

To write the code that registers a factory managed by your server application, you do
the following:

1. Create an object reference to the factory.

You include an invocation to the create_obj ect _reference() method,
specifying the Interface Repository ID of the factory’s OMG IDL interface or
the object ID (OID) in string format. In addition, you can specify routing
criteria.

2. Reqgister the factory with the WLE domain.

Use theregi ster_factory() method to register the factory with the
FactoryFinder object in the WLE domain. Thegi st er _f actory() method
requires the object reference for the factory and a string identifier.

Listing 4-7 includes the code from the C++ Simpapp sample application that creates
and registers a factory.

Listing 4-7 C++ Example of Creating and Registering a Factory

CORBA: : Cbj ect _var v_reg_oref =
TP: creat e_obj ect _reference(

_tc. SinpleFactory->id(), //Factory Interface |ID
“simplefactory”, /IObject ID
CORBA::NVList::_nil() /IRouting Criteria
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TP: :regi ster_factory(
CORBA: : Cbj ect _var v_reg_oref.in(),
_tc_SinpleFactory->id(),

)i

In Listing 4-7, notice the following:

m tc.SinpleFactory->id() specifiesthe SimpleFactory object’s Interface
Repository 1D by extracting it from its typecode.

m CORBA::NVList:: nil () specifiesthat norouting criteriaare used, with the
result that an object reference created for the Simple object is routed to the same
group as the SimpleFactory object that created the object reference.

Listing 4-8 includes the code from the Java Simpapp sample application that creates
and registers afactory.

Listing 4-8 Java Example of Creating and Registering a Factory

/1 Save the Sinple factory nane.
Si npl eFName = new String(args[0]);

org. ong. CORBA. Obj ect sinple_oref =
TP. creat e_obj ect _reference(
Si mpApp. Si npl eHel per.id(), // Repository ID
Si npl eFNane, /1 Object ID
nul | /1l Routing Criteria
)

/'l Register the factory reference with the factory finder.

TP.regi ster_factory(
fact _oref, /1 factory object referenc
Si nmpl eFNane /1 factory nane

)
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Releasing the Server Application

4-20

Y ou need to include code in your server application to perform agraceful shutdown of
the server application. Ther el ease() method is provided for that purpose. Withinthe
rel ease() method, you may perform any application-specific cleanup tasks that are
specific to the server application, such as:

m  Unregistering object factories managed by the server application
m Deallocating resources

m Closing any databases

m Closing an XA resource manager

Once a server application receives areguest to shut down, the server application can
no longer receive requests from other remote objects. This hasimplications on the
order in which server applications should be shut down, which is an administrative
task. For example, do not shut down one server process if a second server process
contains an invocation initsr el ease() method to the first server process.

During server shutdown, you may want to unregister each of the server application’s
factories. Theinvocation of theunr egi st er _f act or y() method should be one of the
first actionsinther el ease() implementation. Theunr egi st er _f act ory() method
unregisters the server application’s factories. This operation requires the following
input arguments:

m The object reference for the factory

m A string identifier, based on the factory object’s interface typecode, used to
identify the Interface Repository 1D of the object's OMG IDL interface

Listing 4-9 includes C++ code that rel eases a server application and unregistered the
factories in the server application.

Listing 4-9 C++ Example of Releasinga WLE Server Application

public void rel ease()

{

TP. unregi ster_factory(
factory_reference,
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Si npl eFact oryHel per.id
)i

Listing 4-10 includes Java code that releases a server application and unregistered the
factories in the server application.

Listing 4-10 Java Example of Releasinga WLE Server Application

[ xx

* Method to shutdown the server.
*/
public void rel ease) ()
{
/1 This method will only be called if Server.initialize()

/I succeeded, therefore, we know that the factory has been
/lregistered with the factory finder.

/1'Unregi ster the factory.
/1'Use a try block since cleanup code should not throw
/ | exceptions.

try{
TP. unregi ster_factory(
fact _ref, /Il factory object reference

Si npl eFactoryHel per.id() //factory repository id
)i
}catch (Exception e){
/1 Some exception occurred. The call to TP.userl og()
//will put the message in the ULGG file.
TP.userlog("Couldn’t unregister the SimpleFactory:"
+e.getMessage());
e.printStackTrace();
}
}
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Step 4: Write the client application.

4-22

The WLE software supports the following types of client applications:
m CORBA C++

m CORBA Java

m CORBA Javaapplets

m ActiveX

The stepsfor creating client applications are as follows:

1. Initialize the ORB.

2. Usethe Bootstrap environmental object to establish communication with the
WLE domain.

3. Resolveinitid references to the FactoryFinder environmental object.
4. Useafactory to get an object reference for the desired CORBA object.

5. Invoke methods on the CORBA object.

Note: For information about creating an ActiveX client application, see WLE
ActiveX Client Developer’'s Guide the WebL ogic Enterprise online
documentation.

The client development steps areillustrated in Listing 4-11 and Listing 4-12, which
include code from the Simpapp sample application. In the Simpapp sample
application, the client application usesafactory to get an object referenceto the Simple
object and then invokesthet o_upper () andto_l ower () methods on the Simple
object.

Listing 4-11 C++ Client Application from the Simpapp Sample Application

int main(int argc, char* argv[])
{

try {
// Initialize the ORB
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CORBA: : ORB_var var_orb = CORBA:: ORB_init(argc, argv, "");

/] COreate the Bootstrap object
Tobj _Bootstrap bootstrap(var_orb.in(), "");

/1 Use the Bootstrap object to find the FactoryFi nder
CORBA: : (bj ect _var var_factory_finder_oref =
bootstrap.resolve_initial _references("FactoryFi nder");

/1 Narrow the FactoryFi nder

Tobj : : Fact oryFi nder _var var _factory finder_reference =
Tobj : : Fact oryFi nder:: _narrow
(var_factory finder_oref.in());

/1 Use the factory finder to find the Sinmple factory
CORBA: : Obj ect _var var_sinple_factory_oref =
var_factory finder_reference->find_one factory by id(
_tc_Sinpl eFactory->i d()

’

/1 Narrow the Sinple factory
Si nmpl eFactory_var var_sinple_factory_reference =
Si nmpl eFact ory:: _narr ow(
var_sinple_factory_reference.in());

/1 Find the Sinple object
Si nmpl e_var var_sinple =
var _sinple_factory_reference->find_sinple();

/] Get a string fromthe user
cout << "String?";

char m xed[ 256] ;

cin >> m xed;

/1 Convert the string to upper case :

CORBA: : String_var var_upper = CORBA: :string_dup(m xed);
var _si npl e- >t o_upper (var _upper.inout());

cout << var_upper.in() << endl;

/1 Convert the string to |ower case
CORBA: : String_var var_lower = var_sinple->to_| ower(m xed);
cout << var_lower.in() << endl;

return O;

}
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Listing 4-12 Java Client Application from the Simpapp Sample Application

public class Sinpledient
{

public static void main(String args[])

/1 Initialize the ORB.
ORB orb = ORB.init(args, null);

/1 Create the Bootstrap object
Tobj Bootstrap bootstrap = new Tobj Bootstrap(orb, "");

/1 Use the Bootstrap object to |ocate the FactoryFi nder
org. ong. CORBA. bj ect factory_finder_reference =
bootstrap.resolve_initial _references("FactoryFinder");

/1 Narrow t he FactoryFi nder
Fact oryFi nder factory_finder_reference =
Fact or yFi nder Hel per. narrow(factory_finder _reference);

/1 Use the FactoryFinder to find the Sinple factory.
org. ong. CORBA. Obj ect sinple factory reference =
factory finder_reference.find one factory by id

(Si npl eFact oryHel per.id());

/1 Narrow the Sinple factory
Si npl eFactory sinple_factory_reference =
Si nmpl eFact or yHel per . narrow(si npl e_factory_reference);

/1 Find the Sinple object.
Sinple sinple = sinple_factory_reference.find_sinple();

/1 Get a string fromthe user.
Systemout. println("String?");
String m xed = in.readLine();

/1 Convert the string to upper case.

org. ong. CORBA. Stri ngHol der buf = new

org. ong. CORBA. St ri ngHol der (m xed) ;
sinpl e.to_upper (buf);

System out . printl n(buf. val ue);

/1 Convert the string to | ower case.
String | ower = sinple.to_| ower (m xed);
Systemout. println(lower);

}
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Step 5: Create an XA resource manager.

When using transactionsin a WLE CORBA application, you need to create a server
process for the resource manager that interacts with a database on behalf of the WLE
CORBA application. Theresource manager you use must conform to the X/OPEN XA
specification and you need the following information about the resource manager:

m  The name of the structure of type xa_swi t ch_t that contains the name of the
XA resource manager.

m Flagsindicating the capabilities of the XA resource manager and function
pointers for the actual XA functions.

m  The name of the object filesthat provide the services of the XA interface.

m The commands needed to open and close the XA resource manager. This
information is specified in the OPENI NFO and CLOSEI NFO parametersin the
UBBCONFI G configuration file.

When integrating a new XA resource manager into the WLE system, the file

$TUXDI R/ udat aobj / RMmust be updated to include information about the XA
resource manager. The information is used to include the correct libraries for the XA
resource manager and to automatically and properly set up the interface between the
transaction manager and the X A resource manager. The format of thisfileisas
follows:

rm nane. rm structure_nane: | ibrary nanes

where r m_nane isthe name of the XA resource manager, r m st r uct ur e_nane isthe
name of thexa_swi t ch_t structurethat definesthename of the X A resource manager,
and /i brary nanes isthelist of the object filesfor the XA resource manager. White
space (tabs and/or spaces) is allowed before and after each of the values and may be
embedded within the / i br ar y_names. The colon (:) character may not be embedded
within any of the values. Lines beginning with a pound sign (#) are treated as
comments and are ignored.

Usethebui | dt ms command to build a server process for the XA resource manager.
The files that result from the bui | dt ms command need to be installed in the
$TUXDI R/ bi n directory.
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Step 6:

For more information about the bui | dt rs command, see WLE Reference in the
WebL ogic Enterprise online documentation.

Create a configuration file.

Because the WLE software offers great flexibility and many options to application
designers and programmers, no two applications are alike. An application, for
example, may be small and simple (asingle client and server running on one machine)
or complex enough to handl e transactions among thousands of client and server
applications. For thisreason, for every WLE CORBA application being managed, the
system administrator must provide a configuration file that defines and manages the
components (for example, domains, server applications, client applications, and
interfaces) of that application.

When system administrators create a configuration file, they are describing the WLE
application using a set of parameters that the WLE software interprets to create a
runnable version of the application. During the setup phase of administration, the
system administrator’s job is to create a configuration file. The configuration file
contains the sections listed in Table 4-5.

Table 4-5 Sectionsin the Configuration Filefor WLE CORBA Applications

Sectionsin the Description
Configuration File

RESOURCES Defines defaults (for example, user access and the main
administration machine) for the WLE CORBA application

MACHI NES Defines hardware-specific information about each machine
running in the WLE CORBA application

GROUPS Defines logical groupings of server applications or CORBA
interfaces

SERVERS Defines the server application processes (for example, the

Transaction Manager) used in the WLE CORBA application
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Sectionsin the Description

Configuration File

SERVI CES Defines parameters for services provided by the WLE
application

| NTERFACES Defines information about the CORBA interfacesin the WLE
CORBA application

JDBCONNPOCLS Describes the pooling of JDBC connections for Java servers

ROUTI NG Defines routing criteria for the WLE CORBA application

Listing 4-13 shows the configuration file for the Simpapp sample application.

Listing 4-13 Configuration Filefor Simpapp Sample Application

* RESOURCES
| PCKEY 55432
DOVAI NI D si npapp
MASTER S| TE1
MODEL SHM
LDBAL N

*MACHI NES
"PCW Z"
LM D
APPDI R
TUXCONFI G
TUXDI R
MAXWECLI ENTS

S| TE1

"C\W.LED R\ MY_SI M-1"

"C:\WLEDI R\ M¥_SI M~1\resul t s\t uxconfi g"
"C\WED R

10

* GROUPS
SYS GRP
LM D
GRPNO
APP_GRP
LM D
GRPNO

SI TE1

SI TE1

* SERVERS
DEFAULT:
RESTART
MAXGEN
TMSYSEVT
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4-28

SRVGRP = SYS_GRP

SRviDb =1
TMFFENAME

SRVGRP = SYS_GRP

SRVID =2

CLOPT ="-A-- -N-M
TMFFENAME

SRVGRP = SYS_GRP

SRVID =3

CLOPT ="-A-- -N
TMFFENAME

SRVGRP = SYS_GRP

SRVID =14

CLOPT ="-A-- -F"
si npl e_server

SRVGRP = APP_GRP

SRviD =1

RESTART = N
I SL

SRVGRP = SYS_GRP

SRVID =5

CLOPT ="-A-- -n //PCWZ: 2468"

*SERVI CES

When creating Java server applications, include the JavaSer ver parameter in the
UBBCONFI Gfileto start the Java server application. For example:

* SERVERS

JavaServer

SRVTYPE = JAVA
MODULES = Bankapp. j ar
SRVGRP = APP_CRP
SRVID = 2

SYSTEM ACCESS = FASTPATH
CLOPT =“-A -- -M 10 TellerFactory 1"
RESTART =N

If you are using an XA resource manager, use the JavaServerXA parameter in place
of the JavaServer parameter to associate the XA resource manager with a specified
server group. Y ou need to include the information to open and close the resource
manager in the OPENINFOand CLOSEINFOparameters in the GROUPSection of the
UBBCONFIdile. The information needed to open and close the resource manager
should be provided by the manufacturer of the resource manager.
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Step 7:

Step 8:

Create the TUXCONFIG file.

There are two forms of the configuration file:

m  An ASCII version of thefile, created and modified with any editor. Throughout
the WL E documentation, the ASCI| version of the configuration fileis referred
to as the UBBCONFI Gfile. The configuration file may, in fact, be given any file
name.

m The TUXCONFI Gfile, abinary version of the UBBCONFI G file created using the
tm oadcf command. Whenthet m oadcf command is executed, the
environment variable TUXCONFI G must be set to the name and directory location
of the TUXCONFI Gfile. Thet m oadcf command converts the configuration file
to binary form and writes it to the location specified in the command.

For more information about thet m oadcf command, see WLE Referencein the
WebL ogic Enterprise online documentation.

Compile the server application.

Y ou usethebui | dobj ser ver command to compile and link C++ server applications.
The bui | dobj server command has the following format:

bui | dobj server [-0 servernane] [ options]

In the bui | dobj ser ver command syntax:

m -0 servernane represents the name of the server application to be generated
by this command.

m opt i ons represents the command line options to the bui | dobj ser ver
command.

When creating Java server applications, use the j avac compiler to create the
bytecodesfor all the classfilesthat comprise your WLE CORBA application. This set
of filesincludesthe* . j ava sourcefiles generated by then8i dl t oj ava compiler, plus
the object implementation files and server class files you created.
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Youusethebui | dj avaser ver command to build aJava ARchive (JAR) fileand link
the Java server applications. The bui | dj avaser ver command has the following
format:

bui | dj avaserver [-s searchpath] input_file.xm
Inthe bui | dj avaser ver command syntax:

m -s searchpath isused tolocate the classes and packages when building the
archive. If this optional valueis not specified, it defaults to the value of the
CLASSPATH environment variable.

m nput_fileisthe name of the XML Server Description File.

Y ou then need to specify in the APPDI R system environment variable the location of
the JAR file for your Java server application. On Windows NT systems, this directory
must be on alocal drive (not a networked drive). On Solaris systems, the directory can
be local or remote.

Step 9: Compile the client application.

Thefina step in the development of the CORBA client application isto produce the
executable client application. To do this, you need to compile the code and then link
against the client stub.

When creating CORBA C++ client applications, use the bui | dobj cl i ent command
to construct a WLE client application executable. The command combines the client

stubs for interfaces that use static invocation, and the associated header files, with the
standard WLE librariesto form a client executable. For the syntax of the

bui | dobj cl i ent command, see WLE Reference in the WebL ogic Enterprise online
documentation.

When creating CORBA Java client applications, see your Java ORB’s documentatiol
for information about building client executables. You need to include the

w edi r\ udat aobj\ j ava\ j dk\ nBenvobj . j ar file in your CLASSPATH when you
compile the CORBA Java client application. Tisenvobj . j ar file contains the Java
classes for the WLE environmental objects.
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Step 10: Start the WLE CORBA application.

Usethe t mboot command to start the server processesin your WLE CORBA
application. The WLE CORBA application is usually booted from the machine
designated as the MASTER in the RESOURCES section of the UBBCONFI Gfile.

For thet mhoot command to find executables, the WLE system processes must be
located in $TUXDI R/ bi n. Server applications should bein APPDI R, asspecifiedinthe
configuration file.

When booting server applications, the t mboot command uses the CLOPT, SEQUENCE,
SRVGRP, SRVI D, and M N parameters from the configuration file. Server applications
are booted in the order in which they appear in the configuration file.

For more information about using the t nboot command, see WLE Referencein the
WebL ogic Enterprise online documentation.

Additional WLE CORBA Sample Applications

Sample applications demonstrate the tasks involved in devel oping a WLE CORBA
application, and provide sample code that can be used by client and server
programmers to build their own WLE CORBA application. Code from the sample
applications are used throughout the information topicsin the WL E product to
illustrate the development and administrative steps. For information about building
and running the sample applications, see Samples in the WebL ogic Enterprise online
documentation.

Table 4-6 describes the additional WLE CORBA sample applications.
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Table4-6 The WLE CORBA Sample Applications

WLE CORBA
Sample Application

Description

Simpapp

Provides a C++ client application and a C++ server
application. The C++ server application contains two
operations that manipulate strings received from the
C++ client application.

Java Simpapp

Provides a Java client application and a Java server
application. The Java server application contains two
operations that manipulate strings received from the
Java client application.

Basic

Describes how to develop WLE client and server
applications and configure the WLE application.
Building C++ server applications and CORBA C++,
CORBA Java, and ActiveX client applications are
demonstrated.

Security

Demonstrates adding TUXEDO authentication to a
WLE application. For information about building and
running the Security sample application, see Using
Security in the WebL ogic Enterprise online
documentation.

Transactions

Adds transactional objects to the C++ server
application and client applications in the Basic sample
application. The Transactions sample application
demongtrates how to use the Implementation
Configuration File (ICF) to define transaction policies
for CORBA objects. For information about building
and running the Transactions sample application, see
Using Transactionsin the WebL ogic Enterprise online
documentation.

Wrapper

Demonstrates how to wrap an existing BEA TUXEDO
application as a CORBA object.

Production

Demonstrates replicating server applications, creating
statel ess objects, and implementing factory-based
routing in server applications.
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WLE CORBA Description
Sample Application

JDBC Bankapp Implements an automatic teller machine (ATM)
interface and uses Java Database Connectivity (JDBC)
to access a database that stores account and customer
information. For information about building and
running the JDBC Bankapp sample application, see
Using Transactionsin the WebL ogic Enterprise online
documentation.

XA Bankapp Implements the same ATM interface as JDBC
Bankapp; however, XA Bankapp uses a database XA
library to demonstrate using the Transaction Manager
to coordinate transactions. For information about
building and running the XA Bankapp sample
application, see Using Transactionsi in the WebL ogic
Enterprise online documentation.

Secure Simpapp Implements the necessary development and
administrative changes to the Simpapp sample
application to support certificate-based authentication.
Java and C++ versions are provided. For information
about building and running the Secure Simpapp sample
application, see Using Security in the WebL ogic
Enterprise online documentation.

Introductory Events Demonsgtrates how to use joint client/server
applications and callback objects to implement events
inaWLE CORBA application. The C++ version uses
the BEA Simple Events API and the Java version uses
the CosNotification API. For information about
building and running the Introductory Events sample
application, see Using the Notification Servicein the
WebL ogic Enterprise online documentation.

Advanced Events Providesamore complex implementation of eventsina
WLE CORBA application with transient and persistent
subscriptions and data filtering. The C++ version uses
the BEA Simple Events APl and the Java version uses
the CosNotification API. For information about
building and running the Advanced Events sample
application, see Using the Notification Servicein the
WebL ogic Enterprise online documentation.
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CHAPTER

5 Using Security

Thistopic includes the following sections:
m Overview of the Security Service

m How Security Works

m  The Security Sample Application

m Development Steps

Note: Thischapter describes using username/password authentication. For a
compl ete description of all the security features availablein the WL E product
and instructions for implementing the security features, see Using Security in
the WebL ogic Enterprise online documentation.

Overview of the Security Service

The WLE product offers a security model based on the CORBA services Security
Service. The WLE security model implements the authentication portion of the
CORBAservices Security Service.

Security information is defined on adomain basis. The security level for thedomainis
defined in the configuration file. Client applications use the SecurityCurrent object to
provide the necessary authentication information to log on to the WL E domain.
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Thefollowing levels of authentication are provided:

m TOBJ NOAUTH

No authentication is needed; however, the client application may still
authenticate itself, and may specify a user name and a client application name,
but no password.

m TOBJ SYSAUTH

The client application must authenticate itself to the WL E domain and must
specify a user name, client application name, and application password.

m TOBJ APPAUTH

In addition to the TOBJ_SY SAUTH information, the client application must
provide application-specific information. If the default WL E authentication
service is used in the application configuration, the client application must
provide a user password; otherwise, the client application provides
authentication datathat is interpreted by the custom authentication service in the
application.

Note: If aclient application is not authenticated and the security level is
TOBJ_NQAUTH, the 11 OP Listener/Handler of the WLE domain registers the
client application with the user name and client application name sent to the
[1OP Listener/Handler.

In the WLE software, only the Principal Authenticator and Credentials properties on
the SecurityCurrent object are supported. For a description of the

SecuritylLevel 1:: Qurrent and SecuritylLevel 2:: Current interfaces, seethe
C++ and Javatopicsin Reference in the WebL ogic Enterprise online documentation.

How Security Works

5-2

Figure 5-1 illustrates how security worksin a WLE domain.
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Figure5-1 How Security Worksin aWLE Domain
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The steps are as follows:

1

for WLE Domain

The client application uses the Bootstrap object to return an object reference to the
SecurityCurrent object for the WLE domain.

The client application obtains the Principal Authenticator.

The client application usesthe
Tobj : : Princi pal Authenticator::get_auth_type() method to get the
authentication level for the WLE domain.

The proper authentication level is returned to the client application.

The client application usesthe Tobj : : Pri nci pal Aut henticator: : 1 ogon()
method to log on to the WLE domain with the proper authentication information.
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The Security Sample Application

The Security sample application demonstrates username/password authentication. The
Security sample application requires each student using the application to have an ID
and a password. The Security sample application worksin the following manner:

m Theclient application hasal ogon() operation. This operation invokes
operations on the Principal Authenticator object, which is obtained as part of the
process of logging on to access the domain.

m Theserver application implements aget _st udent _det ai | s() operation on the
Regi st rar object to return information about a student. After the user is
authenticated, logon is complete and the get _st udent _det ai | s() operation
accesses the student information in the database to obtain the student
information needed by the client logon operation.

m Thedatabase in the Security sample application contains course and student
information.

Figure 5-2 illustrates the Security sample application.
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The Security Sample Application

Figure5-2 Security Sample Application
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E Security Required

The source files for the Security sample application are located in the

\'sanpl es\ cor ba\ uni versity directory in the WLE software. For information

Database

about building and running the Security sample application, see Using Security in the
WebL ogic Enterprise online documentation.
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Development Steps

Table 5-1 lists the development steps for writing aWLE CORBA application that has
username/password authentication security.

Table 5-1 Development Stepsfor WLE CORBA Applications That Have
Security

Step Description

1 Define the security level in the configuration file.

2 Write the CORBA client application.

Step 1: Define the security level in the configuration file.

The security level for aWLE domain isdefined by setting the SECURI TY parameter in
the RESOURSES section of the configuration file to the desired security level. Table 5-2
lists the options for the SECURI TY parameter.

Table 5-2 Optionsfor the SECURI TY Parameter

Option Definition

NONE No security isimplemented in the domain. This option is the
default. This option maps to the TOBJ_NOAUTH level of
authentication.

APP_PW Requires that client applications provide an application
password during initialization. The t M oadcf command
prompts for an application password. This option maps to the
TOBJ APPAUTH leve of authentication.

USER_AUTH Requires an application password and performs a per-user
authentication during the initialization of the client application.
This option maps to the TOBJ_SY SAUTH leve of
authentication.
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In the Security sample application, the SECURI TY parameter is set to APP_PwWfor
application-level security. For information about adding security to a WLE CORBA
application, see Using Security in the WebL ogic Enterprise online documentation.

Step 2: Write the CORBA client application.

Write client application code that does the following:

1. Usesthe Bootstrap object to obtain areference to the Security Current object for the
specific WLE domain.

2. Getsthe Principal Authenticator object from the SecurityCurrent object.

3. Usestheget _aut h_type() operation of the Principal Authenticator object to
return the type of authentication expected by the WLE domain.

Listing 5-1 and Listing 5-2 include the portions of the CORBA C++ and CORBA Java
client applications in the Security sample application that illustrate the development
steps for security.

Listing5-1 Example of Security in a CORBA C++ Client Application

CORBA: : (hj ect _var var_security current_oref =
bootstrap.resolve_initial_references(“SecurityCurrent”);

SecurityLevel2::Current_var var_security _current_ref =
SecurityLevel2::Current::_narrow(var_security _current_oref.in());

/IGet the PrincipalAuthenticator
SecurityLevel2::PrincipalAuthenticator_var var_principal_authenticator_oref =
var_security_current_ref->principal_authenticator();
/INarrow the PrincipalAuthenticator
Tobj::PrincipalAuthenticator_var var_bea_principal_authenticator =
Tobj::PrincipalAuthenticator::_narrow
var_principal_authenticator_oref.in());

/IDetermine the security level
Tobj::AuthType auth_type = var_bea_principal_authenticator->get_auth_type();
Security::AuthenticationStatus status = var_bea_principalauthenticator->logon(
user_name,
client_name,
system_password,
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user _password,
0);

Listing 52 Example of Security in a CORBA Java Client Application

org. ong. CORBA. Obj ect SecurityCurrentGhj =
gBootstrapObjRef.resolve_initial_references(“SecurityCurrent”);

org.omg.SecurityLevel2.Current secCur =
org.omg.SecurityLevel2.CurrentHelper.narrow(secCurObj);

/IGet the PrincipalAuthenticator

org.omg.SecurityLevel2.PrincipalAuthenticator authlevel2 =
secCur.principal_authenticator();

/INarrow the PrincipalAuthenticator

com.beasys.Tobj.PrincipalAuthenticatorObjRef gPrinAuthObjRef =
(com.beasys.Tobj.PrincipalAuthenticator)
org.omg.SecurityLevel2.PrincipalAuthenticatorHelper.narrow(authlevel2);

/IDetermine the security level
com.beasys.Tobj.Authtype authType = gPrinAuthObjRef.get_auth_type();

org.omg.Security.AuthenticationStatus status = gPrinAuthObjRef.logon
(gUserName, ClientName, gSystemPassword, gUserPassword,0);
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CHAPTER

O Using Transactions

Thistopic includes the following sections:
m  Overview of the Transaction Service
m  What Happens During a Transaction
m Transactions Sample Application

m Development Steps

Note: Thistopic describes using the C++ interface to the CORBA services Object
Transaction service. For a complete description of all the transaction features
available in the WLE product and instructions for implementing the
transaction features, see Using Transactions in the WebL ogic Enterprise
online documentation.

Overview of the Transaction Service

One of the most fundamental features of the WLE product i s transaction management.
Transactions are a means to guarantee that database transactions are completed
accurately and that they take on all the ACID properties (atomicity, consistency,
isolation, and durability) of a high-performancetransaction. The WL E system protects
the integrity of your transactions by providing a complete infrastructure for ensuring
that database updates are done accurately, even across avariety of resource managers.
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6-2

The WLE system includes the following:

The CORBA services Object Transaction Service (OTS) and the Java Transaction
Service (JTS)

The WLE product provides a C++ interface to the OTS and a Java interface to
the OTSviathe JTS. The JTSisthe Sun Microsystems, Inc. Java interface for
transaction services, and is based on the OTS. The OTS and the JTS are
accessed through the TransactionCurrent environmental object. For information
about using the TransactionCurrent environmental object, see Programming
Reference in the WebL ogic Enterprise online documentation.

The Sun Microsystems, Inc. Java Transaction APl (JTA).

Only the application-level demarcation interface
(j avax. transacti on. User Transact i on) is supported. For information about
JTA, refer to the following:

e The javax. transacti on package description in the Java APl Reference

e The Java Transaction API specification, published by Sun Microsystems, Inc.
and available from the Sun Microsystems, Inc. Web site

OTS, JTS, and JTA each provide the following support for your business transactions:

Creates aglobal transaction identifier when a client application initiates a
transaction.

Works with the TP Framework to track objectsthat are involved in atransaction
and, therefore, need to be coordinated when the transaction is ready to commit.

Notifies the resource managers—which are, most often, databases—when they
are accessed on behalf of a transaction. Resource managers then lock the
accessed records until the end of the transaction.

Orchestrates the two-phase commit when the transaction completes, which
ensures that all the participants in the transaction commit their updates
simultaneously. It coordinates the commit with any databases that are being
updated using The Open Group XA protocol. Almost all relational databases
support this standard.

Executes the rollback procedure when the transaction must be stopped.

Executes a recovery procedure when failures occur. It determines which
transactions were active in the machine at the time of the crash, and then
determines whether the transaction should be rolled back or committed.
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What Happens During a Transaction

Figure 6-1 illustrates how transactions work in aWLE CORBA application.

Figure6-1 How TransactionsWork inaWLE CORBA Application
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Bootstrap Object — | TransactionCurrent
Object
TransactionCurrent
Object
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}

Transaction Manager

A

Database

A basic transaction works in the following way:

1. Theclient application uses the Bootstrap object to return an object reference to the
TransactionCurrent object for the WLE domain.
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2. A client application begins a transaction using the
Tobj : : Transacti onCurrent: : begi n() method, and issues arequest to the
CORBA interface through the TP Framework. All operations on the CORBA
interface execute within the scope of atransaction.

e If acdl to any of these operations raises an exception (either explicitly or as
aresult of acommunication failure), the exception can be caught and the
transaction can be rolled back.

¢ |f no exceptions occur, the client application commits the current transaction
using the Tobj : : Transacti onCurrent: : comm t () method. This method
ends the transaction and starts the processing of the operation. The
transaction is committed only if all of the participants in the transaction agree
to commit.

3. TheTobj:: Transacti onCurrent: conm t () method causesthe TP Framework
to call the Transaction Manager to compl ete the transaction.

4. The Transaction Manager updates the database.

Transactions Sample Application

In the Transactions sample application, the operation of registering for coursesis
executed within the scope of atransaction. The transaction model used in the
Transactions sampl e application is a combination of the conversational model and the
model in which a single client invocation invokes multiple individual operationson a
database.

The Transactions sample application works in the following way:
1. Students submit alist of courses for which they want to be registered.

2. For each course in thelist, the server application checks whether:
e Thecourseisin the database
e Thestudent isalready registered for a course

e The student exceeds the maximum number of credits the student can take
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3. One of the following occurs:

e |f the course meets al the criteria, the server application registers the student

for the course.

e |f the courseis not

in the database or if the student is already registered for

the course, the server application adds the course to alist of coursesfor
which the student could not be registered. After processing all the
registration requests, the server application returnsthelist of coursesfor

which registration

failed. The client application can then choose to either

commit the transaction (thereby registering the student for the courses for

which registration
not registering the

reguest succeeded) or to roll back the transaction (thus,
student for any of the courses).

¢ |f the student exceeds the maximum number of credits the student can take,
the server application returns a TooMany Cr edi t s user exception to the client

application. Thecl
the request was rej
transaction.

ient application provides a brief message explaining that
ected. The client application then rolls back the

Figure 6-2 illustrates how the Transactions sample application works.

Figure6-2 Transactions Sample Application

A Part of a Transaction

CORBA C++
Client get _st udent _det ai | s()
Application get _course_detail s()
browse_cour ses()
CORBA Java regi ster_for_courses()
Client 5 Server
Application ii Application
A
ActiveX Client CORBA A
Application
Database
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The Transactions sample application shows two ways in which a transaction can be
rolled back:

m Nonfata. If the registration for a course fails because the course is not in the
database, or because the student is already registered for the course, the server
application returns the numbers of those courses to the client application. The
decision to roll back the transaction lies with the user of the client application.

m Fatal. If the registration for a course fails because the student exceeds the
maximum number of credits he or she can take, the server application generates
a CORBA exception and returns it to the client application. The decision to rall
back the transaction also lies with the client application.

Note: For information about how transactions are implemented in WLE CORBA
Java applications, see the description of the XA Bankapp sample application
in Using Transactions in the WebL ogic Enterprise online documentation.

Development Steps

Thistopic describesthe devel opment stepsfor writing aWL E CORBA application that
includes transactions. Table 6-1 lists the development steps.

Table 6-1 Development Stepsfor WLE CORBA Applications That Have
Transactions

Step Description

1 Write the OMG IDL code for the transactional CORBA
interface.
2 Define the transaction policies for the CORBA interface in the

Implementation Configurationfile (ICF) for C++ WLE CORBA
applications, or in the Server Description File for Java WLE
CORBA client applications.

3 Write the client application.

4 Write the server application.
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Step 1: Write the OMG IDL code.

Step Description

5 Create a configuration file.

The Transactions sample application is used to demonstrate these development steps.
The source files for the Transactions sample application are located in the

\'sanpl es\ cor ba\ uni versity directory of the WLE software. For information
about building and running the Transactions sample application, see Samplesin the
WebL ogic Enterprise online documentation.

The XA Bankapp sample application demonstrates how to use transactionsin Java
WLE CORBA applications. The source files for the XA Bankapp sample application
arelocated inthe \ sanpl es\ cor ba\ bankapp_j ava directory of the WLE software.
For information about building and running the XA Bankapp sample application, see
Samples in the WebL ogic Enterprise online documentation.

Step 1: Write the OMG IDL code.

Y ou need to specify interfaces involved in transactions in Object Management Group
(OMG@G) Interface Definition Language (IDL) just as you would any other CORBA
interface. Y ou must aso specify any user exceptions that may occur from using the
interface.

For the Transactions sample application, you would define in OMG IDL the

Regi strar interface and ther egi st er _for _cour ses() operation. The

regi ster_for_courses() operation hasaparameter, Not Regi st er edLi st, which
returns to the client application the list of courses for which registration failed. If the
value of Not Regi st er edLi st isempty, the client application commits the
transaction. Y ou also need to define the TooMany Or edi t s user exception.

Listing 6-1 includesthe OMG IDL code for the Transactions sample application.
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6-8

Listing6-1 OMG IDL Codefor the Transactions Sample Application

#pragma prefix "beasys. cont
nmodul e UniversityT

{

typedef unsigned | ong Cour seNumnber;
typedef sequence<Cour seNunber> Cour seNunber Li st ;

struct CourseSynopsis

{

Cour seNunber cour se_nunber ;
string title;
b

typedef sequence<Cour seSynopsi s> CourseSynopsi sLi st;

i nterface CourseSynopsi SEnuner at or

{

/I Returns a list of length O if there are no nore entries
Cour seSynopsi sLi st get _next_n(
in unsigned |long nunber to get, // O = return all
out unsi gned | ong nunber _remai ni ng

)
voi d destroy();

typedef unsigned short Days;

const Days MONDAY = 1;
const Days TUESDAY = 2;
const Days WEDNESDAY = 4;
const Days THURSDAY = 8;
const Days FRI DAY = 16;

/1 Classes restricted to sanme tine block on all schedul ed days,
/lstarting on the hour

struct

{

b

struct

{

Getting Started

Cl assSchedul e

Days class_days; // bitmask of days
unsi gned short start_hour; // whole hours in mlitary tine
unsi gned short duration; /] mnutes

Cour seDet ai |l s

Cour seNunber cour se_nunber ;
doubl e cost;

unsi gned short nunber _of _credits;
Cl assSchedul e cl ass_schedul e;



Step 1: Write the OMG IDL code.

unsi gned short nunber_of seats;

string title;
string pr of essor;
string descri ption;

typedef sequence<CourseDetail s> CourseDet ail sLi st;
typedef unsigned |ong Studentld;

struct StudentDetails

{
St udent | d student _i d;
string nane;
Cour seDet ai | sLi st regi stered_courses;
b
enum Not Regi st er edReason
{
Al r eadyRegi st er ed,
NoSuchCour se
b
struct Not Regi stered
{
Cour seNunber cour se_nunber;
Not Regi st eredReason not _regi st ered_reason;
b

typedef sequence<Not Regi st ered> Not Regi st eredLi st;

excepti on TooManyCredits

{
}s

/1 The Registrar interface is the main interface that all ows
//students to access the database.
interface Registrar

unsi gned short maxi mumcredits;

{
Cour seSynopsi sLi st
get _cour ses_synopsi s(
in string search_criteria,
in unsigned | ong nunber to_get,
out unsigned | ong nunber _renmai ni ng,
out Cour seSynopsi sEnunerator rest
)i

CourseDetai | sLi st get_courses_detail s(i n CourseNunberlLi st
cour ses);
Student Detai | s get _student _details(in Studentld student);
Not Regi st eredLi st regi ster_for_courses(
in Studentld st udent ,
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in CourseNunberList courses

) raises (

TooManyCredits

)
}s

/1 The Regi strarFactory interface finds Registrar interfaces.

interface RegistrarFactory

{

Regi strar find_registrar(

)
}s

Step 2: Define transaction policies for the interfaces.

Transaction policies are used on a per-interface basis. During design, it is decided
which interfaces within a WLE application will handle transactions. The transaction

policies are:

Transaction Policy

Description

al ways

The interface must always be part of atransaction. If the
interface is not part of atransaction, a transaction will be
automatically started by the TP Framework.

i gnore

The interface is not transactional; however, requests made to
this interface within a scope of atransaction are alowed. The
AUTOTRAN parameter, specified in the UBBCONFI Gfilefor this
interface, isignored.

never

The interface is not transactional. Objects created for this
interface can never beinvolved in atransaction. The WLE
system generatesan exception (INVALID_TRANSACTION) if
an interface with this policy isinvolved in a transaction.

optional

The interface may betransactiond . Objects can beinvolvedina
transaction if therequest istransactional. Thistransaction policy
is the default.
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Step 1: Write the OMG IDL code.

During development, you decide which interfaces will execute in a transaction by
assigning transaction policies, asfollows:

m For C++ server applications, you specify transaction policiesin the
Implementation Configuration File (ICF). A template ICF fileis created by the
geni cf command.

m For Javaserver applications, you specify transaction policiesin the Server
Description File, written in Extensible Markup Language (XML).

In the Transactions sample application, the transaction policy of the Regi st r ar
interface is set to al ways.

Step 3: Write the CORBA client application.

The CORBA client application needs code that performs the following tasks:
1. Obtains areference to the TransactionCurrent object from the Bootstrap object.

2. Begins atransaction by invoking the Tobj : : Transacti onCurrent: : begi n()
operation on the TransactionCurrent object.

3. Invokes operations on the object. In the Transactions sample application, the
client application invokesthe regi ster_f or _cour ses() operation on the
Regi strar object, passing alist of courses.

Listing 6-2 illustrates the portion of the CORBA C++ client applicationsin the
Transactions sample application that illustrates the devel opment steps for transactions.

For an example of a CORBA Java client application that uses transactions, seethe XA
Bankapp sample application in Guide to the Java Sample Applicationsin the
WebL ogic Enterprise online documentation.

Listing 6-2 Transactions Code for CORBA C++ Client Applications

CORBA: : (hj ect _var var_transaction_current_oref =
Bootstrap.resolve_initial_references(“TransactionCurrent”);

CosTransactions::Current_var transaction_current_oref=
CosTransactions::Current::_narrow(var_transaction_current_oref.in());

/IBegin the transaction

var_transaction_current_oref->begin();
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try {
/I Performthe operation inside the transaction
poi nter_Registar_ref->register_for_courses(student _id, course_nunber list);

/1lf operation executes with no errors, commit the transaction:
CORBA: : Bool ean report _heuristics = CORBA TRUE;
var _transacti on_current _ref->commt(report_heuristics);

}
catch (...) {

/11f the operation has probl ens executing, rollback the
//transaction. Then throw the original exception again.
/11f the roll back fails,ignore the exception and throw the
/loriginal exception again.

try {
var _transacti on_current _ref->roll back();

}
catch (...) {

TP: :userl og("rol |l back failed");
}

t hr ow;

}

Step 4: Write the server application.

When using transactionsin server applications, you need to write methods that
implement the interface’s operations. In the Transactions sample application, you
would write a method implementation for thegi st er _f or _courses() operation.

If your WLE CORBA application uses a database, you need to include code in the
server application that opens and closes an XA resource manager. These operations
included in theserver: :initialize() andServer::rel ease() operations of the
Server object.

Listing 6-3 shows the portion of the code for the Server object in the Transactions
sample application that opens and closes the XA resource manager.

Note: For a complete example of a C++ server application that implements
transactions, see the Transactions sample applicatidsirig Transactionsin
the WebLogic Enterprise online documentation.

For an example of a Java server application that implements transactions, se
the description of the XA Bankapp sample applicatiotsing Transactions
in the WebLogic Enterprise online documentation.
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Step 1: Write the OMG IDL code.

Listing 6-3 C++ Server Object in Transactions Sample Application

CORBA: : Bool ean Server::initialize(int argc, char* argv[])
{
TRACE_METHOD(" Server::initialize");
try {
open_dat abase() ;
begi n_transactional ();
register_fact();
return CORBA_TRUE;

catch (CORBA:: Exception& e) {
LOG(“CORBA exception : “ <<e);

}
catch (SamplesDBException& e) {
LOG(“Can’t connect to database”);

}
catch (...) {
LOG(“Unexpected exception”);

cleanup();
return CORBA_FALSE;
}

void Server::release()

TRACE_METHOD(“Server::release”);

cleanup();

}

static void cleanup()

{
unregister_factory();
end_transactional();
close_database();

}

//Utilities to manage transaction resource manager

CORBA::Boolean s_became_transactional = CORBA_FALSE;
static void begin_transactional()

{
TP::open_xa_rm();
s_became_transactional = CORBA_TRUE;
}
static void end_transactional()
{

if(!s_became_transactional){
return//cleanup not necessary
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}
try {
TP: :close_xa_rm{();
}
catch (CORBA : Exception& e) {
LOG(“CORBA Exception : “ << e);
}
catch (...) {
LOG(“unexpected exception”);
}
s_became_transactional = CORBA_FALSE;
}

Step 5: Create a configuration file.

Y ou need to add the following information to the configuration file for atransactional
WLE CORBA application.

m |nthe SERVERSsection:

e Define a server group that includes both the server application that includes
the interface and the server application that manages the database. This
server group heeds to be specified as transactional.

e Replace JavaServer  with JavaServerXA to associate the XA resource
manager with a specified server group. ( JavaServer usesthe null RM.)

m Inthe OPENINFOand CLOSEINFO parameters of the GROUPSection, include
information to open and close the XA resource manager for the database. You
obtain thisinformation from the product documentation for your database. Note
that the default version of the com.beasys.Tobj.Server.initialize()
operation automatically opens the resource manager.

m Include the pathname to the transaction log (TLOQ in the TLOGDEVICE
parameter. For more information about the transaction log, see Administration in
the WebL ogic Enterprise online documentation.

Listing 6-4 includes the portions of the configuration file that define thisinformation
for the Transactions sample application.
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Step 1: Write the OMG IDL code.

Listing 6-4 Configuration Filefor Transactions Sample Application

* RESOURCES
| PCKEY 55432
DOVAI NI D wuniversity
MASTER S| TE1

MODEL SHM

LDBAL N

SECURI TY APP_PW
*MACHI NES

BLOTTO

LMD = SITEL

APPDI R = C:\ TRANSACTI ON_SAMPLE

TUXCONFI G=C: \ TRANSACTI ON_SAMPLE\ t uxconfi g
TLOGDEVI CE=C: \ APP_DI R TLOG

TLOGNAME=TLOG

TUXD R=" C: \ WLEdi r"

MAXWECLI ENTS=10

* GROUPS
SYS_GRP
LM D = SITEL
GRPNO =1
ORA_GRP
LM D = SITE1
GRPNO =2
OPENI NFO = "ORACLE_XA: O acl e_XA+Sql Net =ORCL+Acc=P
/scott/tiger+SesTm=100+LogDi r =. +MaxCur =5"
OPENI NFO = "ORACLE_XA: Oracl e_XA+Acc=P/ scott/ti ger
+SesTn¥100+LogDi r =. +MaxCur =5"
CLCSEINFO = ""
TMSNAME = "TMS_CRA"
* SERVERS
DEFAULT:
RESTART = Y
MAXGEN =5
TMSYSEVT
SRVGRP = SYS GRP
SRVIiD =1
TMFFENAMVE
SRVGRP = SYS GRP
SRVID =2
CLOPT ="-A-- -N-M
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TMFENAME
SRVGRP = SYS CGRP
SRVID =3
CLOPT ="-A-- -N'
TMFENAME
SRVGRP = SYS CGRP
SRVID =4
CcLoPT ="-A-- -F"
TM FRSVR
SRVGRP = SYS CGRP
SRVID =5

UN VT_SERVER
SRVGRP = ORA GRP

SRviD =1
RESTART = N
I SL
SRVGRP = SYS CGRP
SRVID =6
CLOPT = -A -- -n //NACH NENAME: 2500
*SERVI CES

For information about the transaction log and defining parametersin the Configuration
file, see Creating a Configuration File in the WebL ogic Enterprise online
documentation.
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CHAPTER

{ Designing and
Developing Enterprise
JavaBeans for the WLE
System

Thistopic includes the following sections:
m Designing EJB Applications for the WLE System
m Developing EJB Applications for the WLE System

The information in this chapter supplements the Sun Microsystems, Inc. evolving
Enterprise JavaBeans 1.1 Specification (Public Release 2, October 18, 1999).

Designing EJB Applications for the WLE
System

The WLE software complies with the EJB 1.1 Specification. However, to design EJB
applications that take advantage of the WLE architecture, you need to follow certain
design rules and patterns. This section describes these design considerations with
respect to the following perspectives on the WLE EJB environment:
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m The client application programmer’s view

m The bean programmer’s view

The Client Application Programmer’s View

Client application programmers using EJBs have a uniform development model they
can use for beans regardless of whether the beans are local or remote. For each EJB,
client programmers have access to the following:

The bean’s home interface

Each EJB has ahome interface (factory) that creates
instances of the bean. The home interface defines the
methods used by client programmers to create, remove,
and find objects of the corresponding EJB type. To find a
reference to a particular bean home interface, client
applications should use thel ookup method of the

I nitial Cont ext objectwiththe

Por t abl eRenot eoj ect class.

The bean’s remote interface

Each EJB has awell-defined remote interface that defines
the business methods that can be invoked by aclient.

The object identity

Each EJB instance livesin ahome and has a unique
identity within its home. The identity of a session bean is
generated by the EJB container and is not exposed to the
client. The Bean Provider generates the identity of an
entity bean (the primary key) and a client can retrieve the
primary key from the entity object reference.

The bean’s metadata interface

The metadata interface allows clients (typically,
application assembly tools) to discover the metadata
information about the bean.

The object handle

The handle identifies the object in a portable way. The
handle can be serialized. Having a serialized handle lets
you storethe handleand then useit at alater time, possibly
in adifferent process or in adifferent system, or by
another bean or object. Handles are more useful with
entity beans than with session beans.
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To access any EJB, a client application needs to obtain a reference from the bean’s
home interface (factory); however, because the home is also an object, the client needs
also to obtain a reference to it. Getting a home reference to the client application
presents a bootstrapping problem. However, when you register home references with
a directory service -- namely, JNDI -- client applications have a means to obtain a
reference to the bean’s home. This is exactly what the WLE EJB container provides.

From the WLE EJB container perspective, client applications (including JSP and
servlets acting as clients) are nontrusted entities that require authentication. They
typically require a network connection to access the WLE EJB container because they
run on nontrusted machines.

How to set up this network connection is another bootstrapping problem. This is solved
in WLE by providing a JNDI implementation that runs within the EJB container
trusted environment, and by establishing the network connection when the JNDI initial
context is created. The parameters required for the initialization are Java properties
(name/value pairs) passed as arguments to the constructon af thel Cont ext

object.

A WLE client application can set the following properties:

Property Name

Values Description

WLECont ext .
I NI TI AL_CONTEXT_FACTCRY

com beasys. jndi .
WLEI ni ti al Cont ext Factory

Specifiesthe WLE INDI.

WLECont ext . PROVI DER_URL

corbal oc:// <host: port> OrI
corbal ocs://<host: port>

Defines the address of the entry pointsto the
WLE environment. The identifier

cor bal oc indicates that the protocal is
WebLogic RMI on IIOP. The identifier

cor bal ocs indicates that the protocol is
WebLogic RMI on [|OP with SSL.

WLECont ext .
SECURI TY_AUTHENTI CATI ON

none | sinple | strong

Defines the type of authentication:

® none meansno authentication (thisisthe
default).

m  si nmpl e means WLE authentication.

m strong means SSL authentication
(certifi cate-based).

WLECont ext .
SECURI TY_PRI NCI PAL

<Principal ldentifier>

Specifies the security principal name. For
more information, see Using Security in the
WebL ogic Enterprise online documentation.
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Property Name Values Description
W.ECont ext . <SSL credentials> OfF Specifies the credentialswhen authentication
SECURI TY_CREDENTALS <User Password>

isst rong, or the user password when
authentication issi npl e.

WL.ECont ext . CLI ENT_NAVE <Security role> Specifiesthe sa:urity role name used by
si npl e authentication. For more
information, see Using Security in the
WebL ogic Enterprise online documentation.

WLECont ext . <passwor d> Specifiesthe system password if thesi npl e
SYSTEM PASSWORD authentication isin effect.

W.ECont ext . CODEBASE <url> Specifies the URL for remote class loading.

Theclient applicationisimplicitly associated with the security context specified when
thel ni ti al Cont ext object is created. To specify a new security context -- for
example, to invoke objectsin a different WLE domain -- the client application needs
to close the current context and establish a new context with the new security
attributes. To find areference to a particular bean home interface, client applications
should use the | ookup method of the I ni ti al Cont ext object with the

Por t abl eRenot e(bj ect class. Client applications can also use the | ookup method
to obtain a reference to the UserTransaction object. WL E client applications cannot
modify the WLE JNDI naming context; that is, client applications can perform only
lookup operations on this context.

The client can use the bean home interface to find or create session or entity bean
instances. The cr eat e method provided by the EJB home interface creates the
reguested EJB and returns areference to it. The client usesthereferencefor aslong as
it needs, and when it finishes, can invalidate the reference (and eventualy the EJB
instance) by invoking the ej bRemove method on the EJB instance. Between these
method invocations, the client can invoke (optionally within a transaction) any of the
business methods provided by the EJB.

The WLE system complies with the EJB 1.1 Specification, and client programmers
must be aware of the subtle programming differences provided by the different bean
types (refer to the EJB Specification for more details).

Also note that the WebL ogic RMI on 11OP protocol is not currently supported for
applets running on a Web browser.
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The EJB Programmer’s View

Asan EJB programmer, or Bean Provider, asidentified in the EJB Specification, you
must follow the conventions and programming restrictions established in the EJB 1.1
Specification for the different EJB types. The following are the principa design
considerations to take into account when implementing beans with the WLE EJB
environment:

Choosing Between Session and Entity Beans
Server Startup

Home Interface Registration

Bean Activation and Passivation

EJBs AsClient Applications

The sections that follow discuss each of these considerations in detail.

Choosing Between Session and Entity Beans

When to use one bean type or another depends upon the design pattern that bean
programmers want to use. There are afew commonly used rules:

Statel ess session beans provide a capability similar to the service model
provided by the Tuxedo system. They are highly recommended for short
interactions with the business data when there is no need to retain state.
Therefore, they do not need special operations to activate or deactivate their
state. EJB containers can freely pool instances, allocate instances as needed, and
apply load balancing strategies to distribute the load across different servers.

Stateful session beans are recommended when it is necessary to retain
in-memory state across multiple method invocations made by the client. These
beans are more expensive than stateless session beans because they allocate and
exclusively reserve resources during the private conversation with the client
application.

When devel oping a stateful session bean, you must implement the

ej bPassi vat e and ej bAct i vat e methodsin such away that resources like
JDBC connections and network connections are handled properly. While the EJB
container is responsible for saving the conversational state in a portable way and
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for reconstructing that state during activation, some precautions must be taken
by the Bean Provider to ensure that the EJB container handles state correctly.
(See section 6.4.1 in the EJB 1.1 Specification for more information.) You can
also decide if the bean’s state needs to be synchronized when the bean is
involved in a distributed transaction.

m Entity beans are recommended when it is necessary to associate a bean instanc
with a particular application-defined identity, which is similar to the CORBA
model, and the bean’s state must be persistent (that is, the state cannot be lost).
Entity beans cannot use tBessi onSynchroni zat i on interface to synchronize
with the starting and stopping of a transaction.

Entity beans can be used in many ways; for example, to implement a persistent
variant of CORBA objects or to provide an object representation of entities
stored in a database. You must be careful when you use entity beans to model
objects stored in a database, because these beans could introduce inefficiencies
such as having most of the business logic on the client application rather than in
the server application. Moving the business logic to the server application
reduces the number of invocations needed to perform a particular business
transaction.

Server Startup

7-6

The WLE EJB container gives you the flexibility to specify an object that is invoked
by the EJB container when a WLE server process loa#sJBnJAR file. This object

is an instance of a class that implementsSthever interface, and is thus referred to
as anoduleinitializer object. Implementing the module initializer object is described
in the section “Step 6: Specify the module initializer object in the WebLogic EJB
extensions to the deployment descriptor DTD.” on page 8-14.

You can use the module initializer object to perform specialized initialization for some
objects, such as instantiating RMI objects. In WLE EJB applications, you can specify
this class in thenodul e-i ni ti al i zer - cl ass> element in the WebLogic EJB
extensions to the deployment descriptor DTD, which is a special deployment
descriptor that you create along with the standard deployment descriptor.
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Home Interface Registration

When an EJB JAR file is deployed, the WLE container recognizes the EJB home
interfaces (factories) and automatically registers them within the WLE IJNDI context.
The information about the home interfacesis retrieved from the deployment
descriptor.

Bean Activation and Passivation

EJB containers have complete control of the passivation of EJBs. This allows the
container to pool instances of abean and to decide when an instance can be passivated
(or removed from the pool) to provide better use of system resources.

Asabean programmer, you cannot make any assumptions about when a bean object
is passivated. This passivation can happen at any time. Thisis particularly important
when the bean accesses a database via cursors, because these cursors could become
invalid after the passivation; the EJB container can reactivate the bean in another
Server process.

The WLE EJB container currently follows a passivation model that issimilar to the
model used by the WLE TP Framework for CORBA applications. If resources are
scarce, the WLE EJB container may passivate an object at any time. Whenthebeanis
reactivated, it may be reactivated in the same server process or in another server
process in the same group.

If aclient application creates or invokes a stateful or entity bean within atransaction,
the bean will never be passivated while it is participating in the transaction. If the
client invocation is nontransactional, the bean may be passivated at the end of the
method invocation.

For concurrency control, the WLE system applies the following rules:

m For entity beans, for a given primary key, there is only one active instance of the
bean at one time. This constraint is compatible with the activation policy
provided by the WLE TP Framework.

m Although the client application can issue concurrent invocations on a bean, the
WLE EJB container queues concurrent invocations on a bean so those
invocations are performed one at atime. The WLE system enforces this rule by
running each active object on its own thread. This rule is mandated by the EJB
1.1 Specification. Also, note that the EJB Specification discourages the direct
use of threads by EJB programmers.
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Note: |If apassivated stateful beanisnot removed dueto application or system errors,
its passivated state takes up disk space in the location specified by the
<per si st ence-store-directory-root > element. Thispassivated state
remains on disk until the temporary files containing that state are deleted by
the System Administrator. These files can be identified by the syntax of their
names, which include the following information:

m  Theserver name, which includes the server group name and the group
ID

m  Theserver generation ID
m  Thebean name

m A string of several digits

The server name and bean hame components of the file name are the most
readily identifiable. To manage the number of unused bean state filesthat can
potentially accumulate over time, System Administratorsmay chooseto create
scriptsthat delete those files whenever the WLE system is started or shut
down.

EJBs As Client Applications

7-8

A bean may invoke the methods of another bean. When a bean behaves as a client
application, the client rules till apply: the bean must obtain the reference to the other

bean from that bean’s home interface (factory), and references to the home interfac
must be obtained using JNDI.

The main differences with the client environment are the following:

m When the bean creates tha ti al Cont ext object, there is no authentication or
connection setup because WLE Java servers run within the trusted server base.

m The WLE EJB container does not support reentrancy, and rejects loopback calls
(a bean calling another bean that then calls the first bean) by throwing an
exception (ava. r mi . Renot eExcept i on) to the client application.

Note: The WLE EJB container does not propagate the security and transaction
context on callbacks to a J2EE client.
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Security, Transactions, and JDBC Connections

For additional EJB design considerations, see the following in the WebL ogic
Enterprise online documentation:

m Using Security
m Using Transactions

m Using the JIDBC Drivers

Developing EJB Applications for the WLE
System

Thistopics provides the following sections:
m Development Steps

m EJB Examples

Development Steps

The primary steps for developing an EJB are the following:

m  Step 1: Write or obtain an EJB.

m  Step 2: Create a deployment descriptor.

m  Step 3. Package the EJB componentsinto a Java Archive (JAR) file.

After you have created the EJB JAR file, you can then build and deploy the bean. The
process for deploying an EJB in the WLE environment is described in Chapter 8,
“Building and Deploying Enterprise JavaBeans (EJBs).”
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Step 1: Write or obtain an EJB.

The EJB 1.1 Specification, published by Sun Microsystems, Inc., describesthe
different requirements of the EJB writer and the EJB framework; EJBs created for the
WLE environment must conform to those requirements. When you write EJBs, pay
close attention to these requirements.

When writing an EJB, you must implement the following:
m  The business methods for the bean
m Theej bCreat e, ej bPost O eat e, and ej bRenove methods

m For session beans, the callbacks defined by the Sessi onBean interface and,
optionaly, the callbacks on the Sessi onSynchr oni zat i on interface

m For entity beans, the callbacks defined on the Ent i t yBean interface
m For bean-managed persistence, the ej bLoad and ej bSt or e callbacks

m Thehomeinterface, remote interface, and, for entity beans, the primary key
classes

Note that the direct use of threads by Bean Providers is discouraged by the EJB 1.1
Specification. Thisconstraint also appliesto WLE server applications-- bean and RMI
implementers should not attempt to manage, change properties, start, stop, suspend, or
resume athread or a thread group.

Theej bc command, which is provided with the WL E development software, includes
a compliance checker utility that examines the packaged EJBs and determines if the
EJBs conform to these requirements.

For examples of bean implementations, see the section “EJB Examples” on page 7-1

Step 2: Create a deployment descriptor.
The deployment descriptor ties together the different classes and interfaces, and is us

by theej bc command to build the code-generated class files. You can also use the
deployment descriptor to specify critical aspects of the EJB's deployment at run time
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Required Elements in the Deployment Descriptor

The elementsthat you, as the Bean Provider, need to specify in the deployment
descriptor for each EJB islisted and described in the following table.

Element Description Purpose

ej b-name EJB’s name Specifies the logical name you assign to each EJB in the
EJB JAR file. There is no architected relationship
between this name and the JNDI name that the Deployer
assigns to the EJB.

ej b-cl ass EJB’s class Specifies the fully qualified name of the Java class that
implements the EJB’s business methods.

honme EJB’s home interface Specifies the fully qualified name of the EJB’s home
interface.

renote EJB’s remote interfaces Specifies the fully qualified name of the EJB’s remote
interface.

session | entity EJB’s type The EJB types asessi on andenti ty. Use the

appropriatesessi on orentity elementto declare
the EJB’s structural information.

session-type

Session bean’s state
management type

Declares whether the session bean is stateful or stateless.

transaction-type

Session bean’s

transaction demarcation

type

If the EJB is a session bean, declares whether transaction
demarcation is performed by the enterprise bean or by
the container.

persi st ence-type

Entity bean’s persistence

If the EJB is an entity bean, declares whether persistence

management management is performed by the EJB or by the container.
pri m key-cl ass Entity bean’s primary key If the enterprise bean is an entity bean, specifies the fully
class qualified name of the entity bean’s primary key class.

You mustspecify the primary key class for an entity with
bean-managed persistence, and you can optionally
specify the primary key class for an entity with
container-managed persistence.

cnp-fields

Container-managed fields

If the EJB is an entity bean with container-managed
persistence, specifies the container-managed fields.
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For complete details about the elements you specify in the standard deployment
descriptor, see the EJB XML Reference in the WebL ogic Enterprise online
documentation.

How to Create the Deployment Descriptor
Y ou can create the deployment descriptor by any of the following methods:
m Using the WebL ogic EJB Deployer
m Using the DDGener at or command

m Creating the deployment descriptor XML file from scratch, or by copying one of
the examplesin this guide into atext editor and modifying it

The DDGener at or command is available from the WLE Developer Center. For
information about locating and using this tool, see the Release Notes.

The deployment descriptor you create must:

m Bevalid with respect to the Document Type Definition (DTD) documented in
the EJB 1.1 Specification

m Conform to the semantics rules specified in the DTD comments and elsewhere
inthe EJB 1.1 Specification

m If you are creating the deployment descriptor from scratch, include the following
reference to the deployment descriptor DTD at the beginning:

<! DOCTYPE ejb-jar PUBLIC "-//Sun M crosystens, Inc.//DTD Enterprise
JavaBeans 1.1//EN' "http://java.sun.conm j2ee/dtds/ejb-jar_1 1.dtd">

Thefollowing is an example standard deployment descriptor for a contai ner-managed
entity bean. The specific class variables whose persistence is container-managed are
account | d and sal ary. These fields are declared public in the bean’s
implementation, and are shown in boldface type in the following example:

<ej b-jar>
<ent er pri se- beans>
<entity>

<ej b- name>
oracl e

</ ej b- nane>

<hone>
sanpl es. j 2ee. ej b. sequence. or acl e. O acl eHone

</ honme>
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<r enot e>
sanpl es. | 2ee. ej b. sequence. oracl e. Oracl e
</ renot e>
<ej b-cl ass>
sanpl es. | 2ee. ej b. sequence. or acl e. Or acl eBean
</ ej b-cl ass>

<l-- Primary key class -->
<per si st ence-t ype>
Cont ai ner
</ persi st ence-type>
<pri m key-cl ass>
sanpl es.j 2ee. ej b. sequence. or acl e. Oracl ePK
</ primkey-cl ass>
<l-- Specify type of persistence -->
<reentrant>
fal se
</reentrant>

<l-- Container managed fields for this EIJB -->
<cnp-fiel d>
<fiel d- name>
account | d
</fiel d-name>
</cnp-field>
<cnp-field>
<fiel d- name>
sal ary
</fiel d-name>
</cnp-field>

<l-- Environment entries: Application specific and referred by

Or acl eBeanBean
-->
<env-entry>
<env-entry- nane>
sequenceNane
</ env-entry-nane>
<env-entry-type>
java.lang. String
</ env-entry-type>
<env-entry-val ue>
ej bSequence
</ env-entry-val ue>
</ env-entry>
<env-entry>
<env-entry- nane>
creat i onRange
</ env-entry-nane>
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<env-entry-type>
j ava. |l ang. | nt eger
</env-entry-type>
<env-entry-val ue>
4
</env-entry-val ue>
</ env-entry>

<!-- VERBOSE is used to set tracing on or off in EJBean-->
<env-entry>
<env- ent ry- nane>
VERBOSE
</ env-entry-nanme>
<env-entry-type>
j ava. | ang. Bool ean
</env-entry-type>
<env-entry-val ue>
true
</env-entry-val ue>
</ env-entry>

</entity>
</ enterprise-beans>

<l-- Assenbly information -->
<assenbl y-descri ptor>
<cont ai ner-transacti on>
<nmet hod>
<ej b- name>
oracl e
</ ej b- nane>
<net hod- nanme>
*
</ met hod- nane>
</ met hod>
<trans-attri bute>
Requi r ed
</trans-attribute>
</ contai ner-transacti on>
</ assenbl y-descri pt or >
</ejb-jar>
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Step 3. Package the EJB components into a Java Archive (JAR) file.

java webl ogi c.

In this step, you package the deployment descriptor, the source files for the EJB
classes, and any additional required classes into a special kind of JAR file called the
EJB JAR file. You can package multiple beans together, provided that thereis a
deployment descriptor for each bean.

Y ou can use the WLE ej bc command to create the EJB JAR file, asin the following
example:

ejbc -i ejb-jar.xm -x webl ogi c-ejb-extensions.xm ejb-jar-file

In the preceding command line, the - i option specifies the name of the deployment
descriptor, and ej b-j ar - f i | e represents the name of the EJB JAR file. For more
information about the ej bc command, see Command Reference in the WebL ogic
Enterprise online documentation. Note that using the - val i dat e optionis
recommended.

EJB Examples

This section provides a genera discussion about EJBs and persistence, and shows
samplefragments of EJB implementation code and deployment descriptorstoillustrate
the following:

m Container-managed Entity Beans
m Bean-managed Entity Beans

m  Stateful Session Beans

m  Stateless Session Beans

The topi cs described in this section use code from the EJB sampl e applicationsthat are
installed with the WLE software.

Note: The code fragments shown in this section are taken from the EJB samples
provided with the WL E 5.0 software. These samplesinclude tracing code,
which isturned on by the VERBOSE flag, that helps show what is happening
when the samples are executed. These tracing statements are not required by
the EJB 1.1 Specification; they are present for instructional purposes only.
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Development Considerations for EJBs and Persistence

Persistence refers to a bean'’s state information, which may be contained in durable
storage when the bean is not active. When the bean is activated, this state is read ir
from durable storage. As a Bean Provider, you basically have two choices for what
kind of broad mechanism you want to use for handling a bean’s persistence: either
directly in the bean’s logic, or by delegating to the EJB container the tasks of handling
the bean’s persistence.

A bean that delegates to the container all the logic for handling its persistent data he
what is referred to amntainer-managed persistence. A bean that contains its own
logic for handling its persistence data has what is referredtieaasmanaged
persistence. The choice you make for a bean must be specified in the bean’s
deployment descriptor.

Container-managed Entity Beans

7-16

If your entity bean uses container-managed persistence, you need to do the followin

m In the bean’s standard deployment descriptor, define the elements described in
the section “Required Deployment Descriptor Elements for Container-managed
Beans” on page 7-17.

m In the bean’s implementation, declare as public the class variables whose
persistence is container-managed, as shown in the code fragment in the section
“Declaring Container-managed Fields as Public Variables” on page 7-17.

Note: The EJB 1.1 Specification requires that class variables whose persistenc
is container-managed have public access.

The subsections that follow also provide code fragments that show the use of the
ej bCreat e, ej bSt or e, andej bRenove methods in such beans.
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Required Deployment Descriptor Elements for Container-managed Beans

The required deployment descriptor elements for container-managed beans are listed
and described in the following table.

Deployment Descriptor Description
Element
crmp-fields This element specifies the contai ner-managed fields.

Thisis astandard property that lists the public
nontransient instance variables that the EJB expects
will be made automatically persistent. Even if thereare
no managed fields, the bean’s object reference and the
primary key are remembered by the EJB container.

persi stence-type If the EJB is an entity bean, this element declares
whether the persistence management is performed by
the container or by the bean. For container-managed
persistence, this element should specify cont ai ner .

per si stence-store-jdbc Thiselement specifiesthat thetype of persistent storeis
j dbc. (Notethat in WLE, file-based persistence for
entity beansis not supported.)

pri mary-key-cl ass The deployment descriptor for any entity bean must set
this element, which identifies the primary key classfor
the bean.

Dedaring Container-managed Fields as Public Variables

The following code fragment shows a container-managed EJB declaring its
container-managed fields as public class variables. These variables need to be public
so that the container can manage them, and they are also specified in the sample
deployment descriptor shown in the section “How to Create the Deployment
Descriptor” on page 7-12.

/1 public container managed vari abl es

public String accountld; // also the primary Key
public doubl e bal ance;
public String type; // "Checking"
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The ejbCreate Method

A container-managed entity bean needs to implement the ej bCr eat e method. Note
that theaccount I d andi ni ti al Bal ance parametersin this method are managed by
the container. The following code fragment shows a contai ner-managed bean setting
the values of the public class variables shown in the code fragment in the section
“Declaring Container-managed Fields as Public Variables” on page 7-17.

public void ejbCreate(String accountld, double initialBalance,

String type) {
i f (VERBCSE)

Systemout.println("ejbCreate( id =" + id() +
" initial balance = $" + initial Bal ance +
", type: " + type + ")");

this.accountld = accountld;
t hi s. bal ance = initial Bal ance;
this.type = type;
}
The ejbStore Method

The EJB 1.1 Specification states that implementing:thest or e method in a
container-managed entity bean is required, even if the method does not provide any
specific functionality. One advantage to having this method in your
container-managed bean is to provide a tracing capability for debugging purposes, ¢
in the following example:

public void ejbStore() {
i f (VERBCSE)
Systemout.println("ejbStore (" +id() +")");
}

The ejpRemove Method

As with theej bSt or e method in the preceding section, #i&@Renove method is not
a functional component of a container-managed bean implementation; however, the
EJB 1.1 Specification requires this method to be present, as in the following example

public void ej bRemove() throws RenoveException {

i f (VERBCSE)
Systemout.println("ej bRemove (" + id() + ")");
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Bean-managed Entity Beans

If you are implementing a bean with bean-managed persistence, you need to do the
following:

m Declare the bean’s persistence type in the persistence-type element in the
standard deployment descriptor.

m Implement code in the bean that accesses the JDBC connection pool.

m Implement theej bCr eat e andej bSt or e methods to create a database entity
that contains the bean’s persistent data, and store that data.

The code fragments provided in this section illustrate performing these tasks, as well
as using thej bRenove method to remove a bean’s persistent data from a database.

Accessing the JDBC Pool

The following code example shows a bean-managed entity bean using static
initialization to establish access to the JDBC pool, which is defined in the EJB
application’sUBBCONFI Gfile:

static {

try{
Context ctx = new Initial Context();

pool = (DataSource)ctx. | ookup("jdbc/pool 1");
} catch(Exception e) {
System out. println("problemw th datasource.");
}

}

The ejbCreate Method

A bean-managed entity bean usesfheCr eat e method to create the bean and update
the table in the database that contains the entity bean’s value. The following code
fragment shows creating a row in the table in that database, using a JBDC connection
from the pool:

public AccountPK ej bCreate(String account _id, double initial_bal ance)
t hrows CreateException,

if (VERBOSE) {

Systemout. println("AccountBean.ejbCreate( id =" +
SystemidentityHashCode(this) + ", PK =" +
account _id + ", " + "initial balance = $ " +
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initial _balance + ")");

Accountld = account _i d;
Bal ance = initial _bal ance;

Connection connection = null;
Pr eparedSt at enent prep_stm = null;

try {

connecti on = pool . get Connection();

prep_stmt = connection. prepareStatenent("insert into ejbAccounts "+
"(id, bal) values (?, ?2)");

prep_stmt.setString(l, Accountld);

prep_stnt. set Doubl e(2, Bal ance);

if (prep_stnt.executeUpdate() !'= 1) {

t hrow new Creat eException ("JDBC did not create any row');
}

Account PK pri mary_key
primary_key. Account | d
return prinary_key;
} catch (CreateException ce) {
t hrow ce;
} catch (SQLException sge) {
t hrow new Creat eExcepti on (sqge. get Message());
} finally {
try {
prep_stnt.close();
connection. cl ose();
} catch (Exception e) {

new Account PK() ;
Account | d;

}
} /1 end of finally
} /1 end of ejbCreate(..)

Updating the Database

Thefollowing code fragment shows updating the database with the values. Since this
bean uses bean-managed persistence, updating the database is done manually.
Whereas the code in the previous example created the database rows, the code in the
following fragment specifies the values in those rows.

ejbStore()
public void ejbStore() throws EJBException {

if (VERBOSE) {

Systemout.println("ejbStore (" +id() + ")");
}
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}

Connecti on connection = null;
PreparedSt atement prep_stnt = null;

try {
connecti on = pool . get Connection();
prep_stmt = connection. prepareStatenent ("update ej bAccounts set bal = "+

"? where id = ?");
prep_stnt.set Doubl e(1, Bal ance);
prep_stmt.setString(2, Accountld);
int i = prep_stnt.executeUpdate();
if (i == 0) {
t hrow new RenoteException ("ejbStore: AccountBean (" + Accountld +
") not updated");

} catch (RenoteException re) {
throw re;
} catch (SQLException sqge) {
t hr ow new EJBException (sqe. get Message());
} finally {
try {
prep_stmnt.close();
connection. cl ose();
} catch (Exception e) {
t hr ow new EJBExcepti on (e.get Message());
}

} /1 end of finally
/1 end of ejbStore()

Removing Values from the Database

The following code fragment shows using the ej bRenove method to remove rows
from the database that were created and set in the preceding code exampl es.

public void ej bRenove()

{

t hrows RenpveExcepti on,

if (VERBCSE) {

Systemout.println("ejbRemove (" +id() + ")");
}
/1 we need to get the prinmary key fromthe context because
/1 it is possible to do a renove right after a find, and
/1 ejbLoad may not have been call ed.

Connection connection = null;
Prepar edSt atement prep_stnt = null;
try {
connecti on = get Connection();
Account PK pk = (Account PK) ctx. getPrimaryKey();
prep_stmt = connection. prepareStatenent("delete from ejbAccounts where "+

Getting Started ~ 7-21



7 Designing and Developing Enterprise JavaBeans for the WLE System

"id = ?");
prep_stmt.setString(l, pk.Accountld);
int i = prep_stnt.executeUpdate();
if (i ==0) {

t hrow new EJBException ("AccountBean ("
+ pk. Accountld + " not found");

} catch (RenoteException re) {
throw re;
} catch (SQ.Exception sqge) {
t hrow new Renot eExcepti on (sqge. get Message());
} finally {
try {
prep_stnt.close();
connection.close();
} catch (Exception e) {
t hr ow new EJBExcepti on (e. get Message());

}
} /1 end of finally
} /1 end of ejbRenove()

Stateful Session Beans

This section shows the following examples of stateful session beans:
m  Required standard deployment descriptor elements

m  Code fragments showing two stateful session beans: one in which the client
keeps track of the bean’s state, and one in which the bean keeps track of its stat

The code examples shown here are from the EJB Samples directory, which is availab
with the WLE software.

Example Deployment Descriptor

A deployment descriptor for a stateful session bean can optionally define the
per si stent Di rect or yRoot element. The default file is

/ pst or e/ bean_nane. dat , where the directoryst or e represents the directory from
which the WLE application was started, arn_nane is the fully qualified name of
the EJB with underscores)(replacing the periods ) in the name.

If the per si st ent St or eType element is defined asibc, the container looks for
additional values to determine the appropriate values for the JDBC connection. Note
that if the bean'’s persistence is stored in a database via a JDBC connection, the syst
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administrator needs to add this information to the UBBCONFI Gfile aswell. For more
information, see Using the JDBC Driversin the WebL ogic Enterprise online
documentation.

The following deployment descriptor fragment shows the location of the persistent
store for a stateful session bean:

<persi st ence-st ore-descri ptor>
<persi stence-store-fil e>
<per si stence-store-directory-root>
c:\nystore
</ per si st ence-store-directory-root>
</ persi stence-store-file>
</ persi st ence- st ore-descri pt or>

Client Application Maintaining a Bean’s State Information

The following code example shows an EJB client application keeping track of a bean’s
state information. In stateful session beans, you need to provide a one-to-one mapping
between the client and the bean in the server, represented by a key. This key provides
the map between the bean’s instance and the client, because the bean instance cannot
be shared with other clients.

The following code fragment shows the client application code creating the stateful
session bean using the primary class key:

/! Gve this trader a nanme

Trader trader = brokerage.create("Terry");
Systemout.println("Creating trader " + trader.getTraderNanme() + "\n");

String stockNane;

int nunber Of Shar es;

for (int i =1; i <=05; i++) {
Systemout.println("Start of Transaction " + i + " for " + custonerNane);
/1 Buyi ng

st ockNanme = "WEBL";

nunber Of Shares = 100 * i;

Systemout. println("Buying " + nunmberOf Shares + " of " + stockNane);

TradeResult tr = trader. buy(custonmerNane, stockNane, nunber O Shares);

Systemout.println("...Bought " + tr.nunberTraded + " at $" +
tr.priceSol dAt);

/1 Selling
st ockNane = "| NTL";
nunber Of Shares = 100 * (i+1);
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Systemout.println("Selling " + nunberOf Shares + " of " + stockNane);

tr = trader.sell (custoner Nane, stockNane, nunber Of Shares);
Systemout.println("...Sold " + tr.nunberTraded + " at $" +
tr.priceSol dAt);

/1 Get change in Cash Account from EJBean

Systemout. println("Change in Cash Account: $" + trader.getBal ance());

Systemout. printl n("End of Transaction

}

"+ o+ "\n");

System out . println("Change i n Cash Account: $" + trader.getBal ance() + "\ n");

Systemout.printl n("Renmoving trader " + trader. getTrader Nane());
trader.renmove();

catch (ProcessingErrorException pe) {
Systemout . println("Processing Error:
pe. print StackTrace();

+ pe);

catch (Exception e) {
Systemout.printin("::::::roorri Brror criiiiiiiiiiiiiii);
e.printStackTrace();

}

Bean Keeping Track of Its Own State

The following code example shows a stateful session bean keeping track of its state,
and itsmapping to a specific client. For example, the balanceis kept on the EJB rather

than on the client.

/1 The reason the following attribute is public is to test

/1 passivation into a persistent store, because the depl oynent descriptor

/1 says it should be a stateful session bean.
/1 This and the ejbCreate method in this file are the differences
/1 between the exanples in the stateful and statel ess directories.

public String t rader Nane;
public double t radi ngBal ance;
e

public TradeResult buy(String customerNane, String stockSynbol,
i nt shares)
throws Processi ngError Excepti on

if (VERBOSE && shares >= 0) {
Systemout.println("buy (" + custonerNane + ", " +
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st ockSynbol + ", " +
shares + ")");
}
try {
int tradeLimt = getTradeLimt();
if (shares > tradeLimt) /1 limt for buying

shares = tradeLimt;
else if (shares < -tradeLimt) // Ilimt for selling
shares = -tradeLimt;

doubl e price = get StockPrice(stockSynbol);
tradi ngBal ance = tradi ngBal ance - (shares * price); // subtract purchases
from cash account
if (shares < 0)
shares = -shares;
return new TradeResul t (shares, price);

catch (Exception e) {
t hr ow new Processi ngError Exception("Trader error: " + e);

}
}

Stateless Session Beans
This section provides the following two code examples:
m An EJB client application keeping track of a stateless session bean’s state

m A stateless bean that keeps track of its own state data

Client Maintaining Bean’s State

The following exampl e shows a client application keeping track of the cashBal ance
variable, which is manipulated by the statel ess bean. This example also showsthe
client invoking the ej bCr eat e method without any arguments and without any

specific data.
try {
String custonerNane = "Erin"; /!l Default name for the custoner
Cont ext ctx = null; /! To hold JNDI context
oj ect obj ref = nul | ; /1 to hold object reference
String st ockNanme = null; // Nanme of a stock
int nunber & Shares = 0; /! No. of shares to trade
doubl e cashBal ance = 0.0; // To hol d bal ance between sessi ons
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Trader Home broker age = null; /! To hold honme interface
Tr ader trader = null; /1 To hold trader object
TradeResult tradeResult = null; /! To hold results froma trade

/] Create a newinitial context based on the url, user, and password
ctx = new nitial Context();

if (ctx == null ){
Systemout.println("Initial context is null");
exit(-1);

// do a JNDI |ookup for the EJB;defined in the depl oyment descriptor
objref = ctx.|ookup("statel essSessi on. Trader Home") ;
printTrace("Looked up home:");

/* Create a trader object, who'|ll later help us execute trades
* The | ookup has resulted in an Cbject. W know
* this object is actually a reference of type Trader Hone,
* so the reference is narrowed and cast to that type:
*/
br okerage = (Trader Hone) Port abl eRenot eChj ect. narrow obj ref,
Tr ader Honre. cl ass) ;
printTrace("Narrowed hone.");

/* Create the EJB on the WE server.

* Unlike the stateful Session exanple,we don't give this trader a key
*/

printTrace("Creating trader.");

trader = brokerage.create();

/* Unlike the stateful Session exanpl e,

* we have to keep track of the bal ance over the
* |ife of our use of the session bean

*/

for (int i =1 ; i <= maxTransaction; i++) {
Systemout.println("Start of Transaction " + i + " for " +
cust omer Nane) ;

/* Buying

* Stock synmbol mnust be found in the deployment descriptor’s environnent
* properties section. TraderBean EJB will check the validity of the

* synbol, and its price using JND | ookup on the environnent

* properties.

*/

st ockNanme = "BEAS";

nunmber & Shares = 100 * i;
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Systemout.println("Buying " + nunberOf Shares + " of " + stockNane);

/1 buy() is executed on the TraderBean EJB in the W.E Server

tradeResult = trader. buy(custonmer Nane, stockNane, nunber O Shares);

Systemout.println("...Bought " + tradeResult.nunberTraded + " at $" +
tradeResul t. pri ceSol dAt);

/'l Keep track of the change in the Cash Account
cashBal ance = cashBal ance - (tradeResul t. nunber Traded *
tradeResul t. priceSol dAt);

/1 Selling

st ockNanme = "| NTL";

nunber Of Shares = 100 * (i +1);

Systemout.println("Selling " + nunberCf Shares + " of " + stockNane);

/1 sell() is executed on the TraderBean EJB in the W.E Server

tradeResult = trader. sell (custoner Nane, stockNane, nunber O Shares);

Systemout.println("...Sold " + tradeResult.nunberTraded + " at $" +
tradeResul t. priceSol dAt) ;

/1l Keep track of the change in the Cash Account
cashBal ance = cashBal ance + (tradeResul t. nunber Traded *
tradeResul t. priceSol dAt) ;

/1 Print change in Cash Account
System out. printl n("Change in Cash Account: $" + cashBal ance);
System out. println("End of Transaction " + i + "\n");
}
System out. println("Change in Cash Account: $" + cashBal ance + "\n");
Systemout. println("Renoving trader");

// Renove TraderBean EJB fromthe WLE server.
trader.renove();

catch (Processi ngErrorException pe) {
Systemout.println("Processing Error: " + pe);
pe. print StackTrace();

catch (Exception e) {
Systemout.printIn(":::::rooiriis Error riiiiiiiiiiiiiiiit);
e.printStackTrace();

}
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Stateless Bean Tracking Its Own State

Thefollowing code fragment shows a business method from the Tr ader Bean
example, available in the EJB Samples directory provided with the WLE software. In
this example, the bean does not preserve any state. The beansethod performs
simple calculations on data provided by the client application.

get StockPrice() and get TradeLi mt() methods use DD environnment properties to

access constant val ues using JNDI

| ookup() - prevents hardcodi ng dat a.

public TradeResult buy(String custonmerNane, String stockSynbol,

{

}

7-28

i nt shares)

throws Processi ngError Exception

if (shares >= 0) {

printTrace("buy (" + custonmerNane + ", " +

stockSynbol + ", " +
shares + ")");

ry {

int tradeLimt = getTradeLimt();

if (shares > tradeLinit)
shares = tradeLimt;

else if (shares < -tradeLimt) // limt for selling
shares = -tradeLimt;

doubl e price = getStockPrice(stockSynbol);
printTrace("Executing buy...");
if (shares < 0)
shares = -shares;
return new TradeResul t (shares, price);

catch (Exception e) {

throw new Processi ngError Exception("Trader error: "
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CHAPTER

8 Building and
Deploying Enterprise
JavaBeans (EJBs)

Thistopic includes the following sections:
m Overview of the EJB Building and Deploying Process

m  Stepsfor Building and Deploying EJBs

Overview of the EJB Building and Deploying
Process

Building and deploying EJBs in the WebL ogic Enterprise environment requires
careful planning to define how to locate these EJBs in the WLE distributed
environment.

After the Bean Provider has implemented an EJB’s business logic and has produced an
initial deployment descriptor, the process for building and deploying that EJB in the
WLE environment includes the following steps:

m Step 1: Obtain the EJB JAR file from the bean provider.

m Step 2: Modify the deployment descriptor.
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m Step 3: Create the WebL ogic EJB extensions to the deployment descriptor DTD.
m Step 4: Produce the deployable EJB JAR file.
m  Step 5: Configure the EJB application.

m  Step 6: Specify the module initializer object in the WebL ogic EJB extensionsto
the deployment descriptor DTD.

When you build the EJB that has been produced by the Bean Provider, the end result
isan EJB JAR file. The WLE system allows you to build two kinds of EJB JAR files:

Standard EJB JAR file An EJB that has been built, but lacks the specific deployment
information on any specific system. Y ou typically build a
standard EJB with the goal of being able to distribute that EJB to
avariety of deployment environments. If you areonly creating a
standard EJB JAR file, you only need to perform steps 1 and 2in
thistopic.

Deployable EJB JAR An EJB that has been built with deployment descriptor

file information specific to aparticular deployment environment. The
steps described in this chapter for building adeployable EJB JAR
file specifically create an EJB that can be deployed on aWLE
system, and require you to perform steps 1 through 4 in thistopic.

The remainder of this topic discusses each of these steps in detail.

Steps for Building and Deploying EJBs

8-2

This section describes the steps for building and deploying EJBsin the WLE
environment and also provides the following sections:

m Scaling an EJB Application

m  For More Information
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Step 1: Obtain the EJB JAR file from the bean provider.

Thefirst step in deploying an EJB isto obtain the EJB JAR file from the Bean Provider.
In addition to the classfiles contained in the EJB JAR file, the EJB JAR file also has
a deployment descriptor for each bean in that file. The steps for producing the Bean
Provider's EJB JAR file are described in the section “Development Steps” on
page 7-9.

Because multiple EJBs can be joined together in a single, deployable unit, part of the
assembly process is joining the EJB JAR files for each of the beans.

Step 2: Modify the deployment descriptor.

As stated in Chapter 7, “Designing and Developing Enterprise JavaBeans for the WLE
System,” the deployment descriptor ties together the different classes and interfaces,
and is used to build the code-generated class files. It also allows you to specify some
aspects of the EJB's deployment at run time.

The Bean Provider specifies some initial deployment information in the deployment
descriptor. The deployer typically needs to add to or modify that information, such as
shown in the following table:

The EJB’s name You may change the enterprise bean’s name defined in the
ej b- nane element.

Values of environment ~ You may change existing values or define new values for the
entries environment properties.

Description fields You may change existing or create new description elements.

Bindingof enterprise  You may link an enterprise bean reference to another enterprise
bean references bean in the EJB JAR file. You create the link by adding the
ej b-1i nk element to the referencing bean.
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Security roles

Y ou may define one or more security roles. The security roles
define the recommended security roles for the clients of the
enterprise beans. Y ou define the security roles using the
securi ty-rol e elements. For more information about EJB
security, see Using Security in the WebL ogic Enterprise online
documentation.

Method permissions

Y ou may define method permissions, which are binary

rel ationships between the security roles and the methods of the
remote and home interfaces of the EJBs. Y ou define method
permissions using the met hod- per mi ssi on elements.

Linkingof security role
references

If you define security roles in the deployment descriptor, you
must link the security role references declared by the Bean
Provider to the security roles. Y ou define these links using the
rol e-1i nk element. For more information about EJB security,
see Using Security in the WebL ogic Enterprise online
documentation.

Changing persistent
storage information, if
necessary

The deployer can change the type of persistent storage used by a
bean. If thepersi st ent St or eType isfi | e, the seridized
files are created in this directory. The default file is

| pst or el bean_nane. dat , where the directory pst or e
represents the directory from which the WLE application was
started, and bean_nane isthe fully qualified name of the EJB
with underscores (_) replacing the periods (. ) in the name.

If theper si st ent St or eType isj dbc, the container looksfor
additional valuesto determine the appropriate values for the

JDBC connection. Note that if the bean’s persistence is stored in
a database via a JDBC connection, the system administrator needs
to add this information to theBBCONFI Gfile as well. For more
information, se&Jsing the JDBC Driversin the WebLogic

Enterprise online documentation.

Note that persistence information is specified in the WebLogic
EJB extensions to the deployment descriptor DTD file, as
described in the section “Specifying Persistence Information” on
page 8-8.

To modify a deployment descriptor, you can use either of the following two methods:

m TheWebLogic EJB Deployer

m Themanua modification of the deployment descriptor in atext editor
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The type of deployment descriptor you produce depends on whether you are creating
astandard EJB JAR file or adeployable EJB JAR file.

Creating a Standard EJB JAR File

If you are creating a standard EJB JAR file, you only need to modify the single
deployment descriptor contained in the EJB JAR file produced by the Bean Provider.
When modifying this deployment descriptor, use the syntax described inthe EJB 1.1
Specification produced by Sun Microsystems, Inc.

If you are creating a standard EJB JAR file:
1. Make the appropriate modifications to the bean’s deployment descriptor file.
2. Run theej bc command, specifying thenodepl oy option.

For more information about thg bc command, see thHeommand Reference in the
WebLogic Enterprise online documentation.

Creating a Deployable EJB JAR File

If you are creating a deployable EJB JAR file, you need to do the following:

m  Modify the deployment descriptor, as described in the section “Creating a
Standard EJB JAR File” on page 8-5.

m Create a WebLogic Enterprise extended deployment descriptor file, which is also
created as an XML file, and which specifies the information described in the
section “Step 3: Create the WebLogic EJB extensions to the deployment
descriptor DTD.” on page 8-6.
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Step 3: Create the WebLogic EJB extensions to the
deployment descriptor DTD.

For an EJB application to be deployablein the WLE environment, you need to create
afile containing the WebL ogic EJB extensions to the deployment descriptor DTD.
This file specifies the following run time and configuration information for the EJB
application:

m Custom application startup and shutdown properties
m Registration of the application’s home interfaces

m Persistence information

Specifying the WebLogic EJB Extensions DTD

The file that includes the WebLogic EJB extensions to the deployment descriptor DTC
must specify the following DTD reference at the beginning:

<! DOCTYPE webl ogi c- ej b- ext ensi ons SYSTEM "webl ogi c- ej b- ext ensi ons. dtd" >

Specifying the Module Initializer Class

8-6

Server application startup and shutdown can be handled automatically by the EJB
container. However, if you have special server initialization or shutdown
requirements, use tedul e-i ni ti al i zer - cl ass- name element in the WebLogic
EJB extensions to the deployment descriptor DTD to specify the namembthge
initializer object.

The syntax for specifying a module initializer object for handling the i al i ze and

r el ease methods is similar to that for CORBA and RMI. However, with the CORBA
and RMI models, the startup and shutdown information is specified in an XML file and
is serialized by theui | dj avaser ver command. For EJB deployment, XML

elements for startup and shutdown procedures are specified together with the other
elements in the WebLogic EJB extensions to the deployment descriptor DTD, and yol
process them using tle¢ bc command. The WLE EJB container parses the XML at
run time and performs the startup and shutdown processing. See the section “Step
Configure the EJB application.” on page 8-14 for a complete description of startup ant
shutdown handling in WLE.
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XML DTD Syntax

<! ELEMENT nodul e-initializer-class (modul e-initializer-class-name*))>
<! ELEMENT nodul e-initializer-class-nanme (#PCDATA) >

Example

<webl ogi c- ej b- ext ensi ons>

<nmodul e-initializer-class>
<nmodul ei ni ti alizer-class-nane>Server| np
</nmodul einitializer-class-nanme>
</nmodul e-initializer-class>
</ webl ogi c- ej b- ext ensi ons>

Registering Names for the EJB Home Classes

A name for the EJB home class must be registered in the global WLE INDI
namespace. Thisallows Java clientsto perform alookup onthe INDI name for the EJB
home and gain accessto the object. The name for the EJB home class can be different
than the <ej b- name> element specified in the standard EJB XML. The <ej b- nane>
in the standard deployment descriptor must be unique only among the names of the
EJBs in the same EJB JAR file. However, the INDI name must be unique among all

global home or factory namesin a WLE domain; thisincludes EJB homes, CORBA
factories, and RMI named objects.

XML DTD Syntax

Example

<! ELEMENT j ndi - name (#PCDATA) >

<webl ogi c- ej b- ext ensi ons>
<webl ogi c-ver si on>
WebLogic Enterprise Server 5.0
</ webl ogi c-versi on>
<webl ogi c-ent erpri se-bean>
<ej b- name>
oracl e
</ ej b- nane>
<webl ogi c- depl oynent - par ans>

<mex- beans-in-free-pool >
20

Getting Started 8-7



8 Building and Deploying Enterprise JavaBeans (EJBs)

</ max- beans-i n-free- pool >
<max- beans-i n-cache>
1000
</ max- beans-i n- cache>
<i dl e-ti meout - seconds>
5
</idl e-tinmeout-seconds>
<l-- JNDI nane that is associated with this EJIB;
used for | ookup -->
<j ndi - nane>
oracl e. Oracl eHone
</j ndi - nane>

</ webl ogi c- ej b- ext ensi ons>

Specifying Persistence Information

The WLE EJB container provides container-managed persistence. The code for
implementing the persistence is generated by the ej bc command based on the
deployment descriptors. The persistence store can be aflat file or it can be a database
managed with aJDBC connection pool. For the EJB stateto fully cooperateinaWLE
global transaction, configure the EJB to use the JDBC-managed database store
provided in WLE. Use file-based persistence only during devel opment and

prototyping.

The standard deployment descriptor created by the Bean Provider normally specifies:
m Thefieldsin the EJB that areto be persistent, viathecnp-fi el d element

m Information about the primary key

However, you, asthe deployer, need to specify additional information for mapping an
EJB to its persistent store via the WebL ogic EJB extensions to the deployment
descriptor DTD.

File-based Persistence

Thefollowing code showsthe WebL ogic EJB extensionsto the deployment descriptor
DTD for specifying file-based persistence:

<l--
Persi stence store descriptor. Specifies what type of persistence store
EJB cont ai ner should use to store state of bean
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-->
<! ELEMENT persi st ence-store-descriptor (description?,
(persistence-store-file |

per si st ence- st ore-j dbc) ?) >

<l--

Per si stence store using file. Bean is serialized to a file.
Mainly used to store state of Stateful Session Beans.

-->

<! ELEMENT persi stence-store-file (description?,

per si st ence-store-directory-root

?)>

<l --

Root directory on File system for storing files per bean.
-->

<! ELEMENT persi stence-store-directory-root (#PCDATA)>

The information supplied for the per si st ence- st or e- di rect ory-r oot elementis
used by the EJB container to store al instances of the EJB, with theej b- name element
converted to a directory name.

Database-stored Persistence

The following code shows the WebL ogic EJB extensionsto the deployment descriptor
DTD for specifying a JDBC connection for database-stored persistence:

<l --

Per si stence store is any RDBMS. JDBC driver is used to talk to database.
Requi red for CMP.

-->

<! ELEMENT persi stence-store-jdbc (description?, pool-name, user?, password?,
driver-url?, driver-class-nane?, table-name, attribute-nap,
finder-descriptor*)>

<!-- Required for CWP -->
<! ELEMENT pool - nane (#PCDATA) >

<l-- Ignored in WebLogic Enterprise Server as this is part of connection
pool

setup at startup -->

<! ELEMENT user (#PCDATA) >

<l-- Ignored in WebLogic Enterprise Server as this is part of connection
pool

setup at startup -->

<! ELEMENT password (#PCDATA) >

<l-- Ignored in WebLogic Enterprise Server as this is part of connection
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pool

setup at startup -->
<!l ELEMENT dri ver-url (#PCDATA) >

<l--
pool

I gnored in WblLogic Enterprise Server as this is part of connection

setup at startup -->
<! ELEMENT dri ver - cl ass- nane (#PCDATA) >

<l--

Required for CWP -->

<! ELEMENT t abl e- name (#PCDATA) >

<l--

Required for CWP -->

<IELEMENT attribute-map (description?, attribute-nmap-entry+)>

<l--

Required for CWP -->

<I'ELEMENT attribut e-map-entry (bean-fiel d-name, tabl e-col um-nane)>

<l

Required for CWP -->

<! ELEMENT bean-fi el d- nane (#PCDATA) >

<l

Required for CWP -->

<! ELEMENT t abl e- col um- nane (#PCDATA) >

<l

Required for CWP -->

<! ELEMENT finder-descriptor (description?, method?, query-grammar?)>

<l

Required for CWP -->

<! ELEMENT query- gramrar (#PCDATA) >

8-10

The EJB instances are stored in adatabase that has been previously set up withaJDBC
connection pool, whichisidentified by the pool - name element. Thet abl e- nane and
attri but e- map elements map the EJB fields to the appropriate table columnsin the
database.

Finder descriptors are the WL E implementation of the EJB fi nd methods. The
finder-descri ptor elementsare pairs of method signatures and expressions. Y ou
specify a method signature in the EJBHone interface, and you specify the method’s
expression in the deployment descriptor viagher y- gr anmar element. The finder
methods return an enumeration of EJBs. For more information about specifying finde
descriptors, see tHeIB XML Reference in the WebLogic Enterprise online
documentation.
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Example

Thefollowing WebL ogic EJB extensionsto the deployment descriptor DTD fragment
specify automatic saving using JDBC persistence of two fields of an entity bean
(account 1 d and sal ar y) to a database table (enp) using a connection pool (pool 1),
shown in boldface type:

<webl ogi c- ej b- ext ensi ons>
<webl ogi c- ver si on>
WebLogic Enterprise Server 5.0
</ webl ogi c-versi on>
<webl ogi c- ent er pri se-bean>
<ej b- name>
oracle
</ ej b- nane>
<webl ogi c- depl oynent - par ans>

<mex- beans-in-free- pool >
20

</ max- beans-i n-free-pool >

<max- beans-i n- cache>
1000

</ max- beans-i n-cache>

<i dl e-ti meout - seconds>
5

</idl e-tineout-seconds>

<l-- JNDI name that is associated with this EJB; used for | ookup
-->

<j ndi - nane>
oracl e. Or acl eHonre

</ j ndi - name>

<l-- This is CMP EJB. Specify persistence information -->
<per si st ence- store-descriptor>
<persi stence-store-jdbc>

<l-- Pool name is |ooked up by the EJB source -->
<pool - name>
j dbc/ pool 1

</ pool - name>
<l -- *** DATABASE | NFORMATI ON SPECI FI C TO
| NSTALLATION SI TE *** -->
<l-- Default user URL is for Oacle 8i-->
<user >
scott
</ user>

<!-- Default password URL is for Oracle 8i-->
<passwor d>
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tiger
</ passwor d>
<!-- Default driver URL is for Oracle 8i
and default instance Beg-Local is used
-->
<driver-url>
j dbc: webl ogi c: or acl e: Beg- Loca
</driver-url>
<t abl e- name>
enp
</t abl e- name>

<l-- CW° Fields and dat abase tabl e col um mappi ng-->
<attri bute- map>
<attri bute-map-entry>
<bean-fi el d- name>
account | d
</ bean-fi el d- name>
<t abl e- col um- nanme>
enmpno
</ t abl e- col um- nane>
</attribute-map-entry>
<attri bute-map-entry>
<bean-fi el d- name>
sal ary
</ bean-fi el d- name>
<t abl e- col um- nane>
sa
</ tabl e- col um- nane>
</attribute-map-entry>
</attribute-map>

<!-- Finder Specifications -->
<finder-descriptor>
<net hod>
<ej b- nanme>
oracl e

</ ej b- name>
<net hod- nane>
fi ndAccount (doubl e sal aryEqual )
</ net hod- nanme>
</ met hod>
<query- gr anmar >
(= salary $sal aryEqual )
</ query- gr ammar >
</finder-descriptor>
</ persi stence-store-jdbc>
</ per si stence-store-descriptor>
</ webl ogi c-depl oynent - par ans>
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</ webl ogi c-ent er pri se- bean>
</ webl ogi c- ej b- ext ensi ons>

For moreinformation about JDBC connections, see Usi ng t he JDBC Dri vers inthe
WebL ogic Enterprise online documentation.

Step 4: Produce the deployable EJB JAR file.

In this step, you package the deployment descriptor, the compiled files for the EJB
classes, the WLE extensions to the deployment descriptor DTD, and any additional
required classes into a deployable EJB JAR file. Y ou can do this using the ej bc
command, asin the following example:

java com beasys.ejb.utils.ejbc -validate -i DDfile -x WLEXfile archive-file
The ej bc command performs the following steps:

1. Parsesthestandard EJB deployment descriptor and WebL ogic Enterprise extended
deployment descriptor XML files, which are represented, respectively, as DDf i | e
and WLEXf i | e in the preceding command.

2. Checks the deployment descriptors for semantic consistency, and writes any
inconsistencies to standard outpuit.

3. Generates the wrapper Java classes and compiles them. Thisis performed for
each EJB in the deployment descriptor.

4. Packagesthe XML deployment descriptors and the generated classfilesinto a
deployable EJB JAR file. The command-line argument ar chi ve-fi | es specifies
thefilesthat are archived into the EJB JAR file.

If you have multiple bean packages meant to be assembled as a deployable unit, the
bean packages must be specified in a single deployment descriptor. For more
information about the ej bc command, see the Command Reference in the WebL ogic
Enterprise online documentation.
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Step 5: Configure the EJB application.

In the SERVERS section of the UBBCONFI G file, the administrator uses the MODULES
keyword to identify the deployed EJB JAR files. Optionally, arelated set of startup
arguments can be specified for each EJB JAR file. For information about configuring
the EJB container, configuring the WLE EJB server process, and specifying valuesin
the UBBCONFI Gfile, see Creating a Configuration Filein the WebL ogic Enterprise
online documentation.

Step 6: Specify the module initializer object in the
WebLogic EJB extensions to the deployment descriptor
DTD.

Server application startup and shutdown can be handled automatically by the EJB
container. However, if you have specia server initiaization or shutdown
requirements, you need to implement an application entity called the module
initializer object.

Themodule initializer object implements operations that execute the following tasks:

m Performing basic module initialization (or EJB JAR file deployment) operations,
which may include alocating resources needed by the EJB JAR file.

m Performing basic server application initialization operations, which may include
registering homes or factories managed by the server application and allocating
resources needed by the server application.

m Performing server process shutdown and cleanup procedures when the server
application has finished servicing regquests.

Note: For EJBs, the scope of the moduleinitializer object is at the EJB JARfilelevel
and not of the entire server application, as with the Server object and WLE
CORBA applications.

Y ou implement this module initializer object by creatingamoduleinitializer classthat
derives from com beasys. Tobj . Ser ver and by implementing the following two
methods on that class:
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m initialize
Theinitial i ze method isinvoked when the EJB JAR file loaded (generally
when the WLE server process is booted).

B rel ease

Ther el ease method is invoked when the WLE server process is shut down or
when the EJB JAR file is redeployed to another server process.

In the module initializer object application code, you can aso write a public default
constructor. Y ou create the module initializer object class from scratch using atext
editor.

If you have created amoduleinitializer object, the EJB container parses the WebL ogic
EJB extensions to the deployment descriptor DTD in each deployed EJB JAR file
(specified in the UBBCONFI Gfile) during startup.

Thenodul e-i ni tializer-cl ass- nane elementintheWebL ogic EJB extensionsto

the deployment descriptor DTD identifies the module initializer object to be used at

server initialization and shutdown. When the server process is booted, the EJB

container instantiates this module initializer object and invokeitsi ni tiali ze

method, passing in any startup arguments specified in the UBBCONFI Gfile. When the

server process is shut down, the EJB container invokes the module initializer object’s
rel ease method.

For information about theom beasys. Tobj . Ser ver base class, see tiid_E
Javadoc in the WebLogic Enterprise online documentation.

Scaling an EJB Application

For information about scaling an EJB application in the WLE environment, see the
topic “Scaling Tasks for EJB Providers” Tiuning and Scaling Applications in the
WebLogic Enterprise online documentation.

For More Information

For complete details on administering an EJB application, see the following in the
WebLogic Enterprise online documentation:
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