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As an experienced developer on the Java™ platform, you
undoubtedly know how fast moving and comprehensive the
platform is. Its many application programming interfaces (APIs)
provide a wealth of functionality for all aspects of application and
system-level programming. Real-world developers never use one
or two APIs to solve a problem, but bring together key
functionality spanning a number of APIs. Knowing which APIs you
need, which parts of which APIs you need, and how the APIs work
together to create the best solution can be a daunting task.

To help you navigate the Java APIs and fast-track your project
development time, this book includes the design, development,
test, and deployment phases for an enterprise-worthy auction
application. While the example application does not cover every
possible programming scenario, it explores many common
situations and the discussions leave you with a solid methodology
for designing and building your own solutions.

This book is for developers with more than a beginning level of
understanding of writing programs in the Java programming
language. The example application is written with the Java® 2
platform APIs and explained in terms of functional hows and whys,
so if you need help installing the Java platform, setting up your
environment, or getting your first application to work, you should
first read a more introductory book such as Essentials of the

Java Programming Language: A Hands-On Guide or The Java

Tutorial.
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One challenge in writing a book on advanced application
development for the Java™ platform is to find a project small
enough to write about, while at the same time, complex enough to
warrant advanced programming techniques.

The project presented in this book is a web-based auction house.
The application is initially written for the Enterprise JavaBeans™
platform. Later chapters expand the core example described here
by adding advanced functionality, improvements, and alternative
solutions to do some of the things you get for free when you use
the Enterprise JavaBeans platform.

To keep the discussion simple, the example application has only a
basic set of transactions for posting and bidding on auction items.
However, the application scales to handle multiple users, provides
a three-tiered transaction-based environment, controls security,
and integrates legacy-based systems. This chapter covers how to
determine project requirements and model the
application—important steps that should always come before
coding begins.

e Project Requirements and Modeling
e Choosing the Software

In a Rush?

This table links you directly to specific topics.

Topic Section

Auction Demonstration |Duke's Auction
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The first step in determining project requirements is to interview
the user base to find out what they want in an online auction. This
IS an important step, and one that cannot be overrated because a
solid base of user-oriented information helps you define your key
application capabilities.

Chapter 2 walks through the application code, explains how the
Enterprise JavaBeans platform works, and tells you how to run a
live demonstration. If you have never seen or used an online
auction, here are mockups of the example auction application HTM.

pages.

° Interview User Base
e Model the Project

Interview User Base

For the sake of discussion and to keep things simple, this
discussion assumes interviews with the user base found auction
house and user requirements, as follows:

Auction House Requirements

e Require buyer and seller information

e Bill sellers for posting items

e Record and report the day's transactions
User Requirements

e Bid on or sell an item

e Search or view items for sale

e Notify buyer and seller of sale

Model the Project

http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/proj2.html (1 of 6) [2001-6-13 8:08:07]
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Technology Centers after analyzing the requirements, you can build a use case

SELECT

diagram for the application to gain a better understanding of the
elements needed in the application and how they interact.

A use case diagram shows the relationships among actors and use
cases within the system. A use case is a unique function in a
system, and an actor is the person or software that performs the
action or use case. For example, a buyer is the actor that performs
the function (use case) of bidding on an auction item, and the
seller is the actor that performs the use case of posting an item for
auction.

Not all actors are people, though. For example, the software is the
actor that determines when an item has closed, finds the highest
bidder, and notifies the buyer and seller of the sale.

The Unified Modeling Language (UML) is the tool of choice for
creating use case diagrams. The Use Case diagram below uses
UML to describe the buyer and seller use cases for the online
auction application.

In UML, systems are grouped into squares, actors are represented
by stick figures, use cases are denoted by ovals, and the lines
show how actors use the system.
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The following descriptions further define the project. These
descriptions are not part of UML, but are a helpful tool in project
definition.

House Identifies Buyers and Sellers

An auction application is used by buyers and sellers. A buyer needs
to know who the seller is to pay him or her, and the seller needs to
know who the buyers are to answer product questions and to
finalize the sale. So, to post or bid on an auction item, buyers and
sellers are required to register. Registration needs to get the
following information from buyers and sellers:

e User ID and password for buying and selling.

e Email address so highest bidder and seller can communicate
when item closes.

http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/proj2.html (3 of 6) [2001-6-13 8:08:07]
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e Credit card information so auction can charge sellers for
listing their items.
Once registered, a user can post or bid on an item for sale.

House Determines Highest Bidder

Nightly, the auction application queries the database to record and
report the day's transactions. The application find items that have
closed and determines the highest bidder.

House Notifies Buyers and Sellers

The auction application uses email to notify the highest bidder and
seller of the sale, and debit the seller's account.

Anyone Searches for an Item

Sellers and buyers enter a search string to locate all auction items
in the database.

Anyone Views lItems for Sale

To popularize the auction and encourage new buyers and sellers,
the application allows anyone to view auction items without
requiring user ID and password identification. To keep things
simple, the auction lets anyone view summarized lists of items in
the following three ways:

e All items up for auction
e New items listed today
e Items due to close today

Anyone Views Item Details

The summarized lists link to the following detailed information on
each item. Detail information on auction items is available to
anyone without identification.

Item Summary
Auction Item number
Current price

Number of bids

Date posted for auction
Date item closes

Seller ID

Highest bid

Item description
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Seller Posts Items for Sale

To post an item for sale, a seller needs to identify himself or
herself and describe the item for sale, as follows:

User ID and password for seller identification
Summary description of item

Starting Price for bidding

Detailed description of item

Number of days item is available for bidding

Buyer Bids on Items

The detailed summary page for each item lets registered users
identify themselves and bid on the item by providing the following
information:

° User ID
e Password
e Bid amount

Activity Diagram

The activity diagram shows the flow of tasks within the auction
house as a whole. This diagram shows the auction application. The
solid black circle on the left shows the beginning of activities, and
the white circles with black dots in the center denote where
activities end.
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With the application modeled and the project requirements
defined, it is time to think about which Java™ APIs to use. The
application is clearly client and server based because you will want
to accommodate 1 to n buyers, sellers, and viewers at any one
time. Because registration and auction item data must be stored
and retrieved from somewhere, you will need an API for database
access.

Javam~ APIs

The core application can be created in a number of ways using any
of the following APIs:

1. Sockets, multithreading, and JDBC™ APIs.

2. Remote Method Invocation (RMI) and JDBC APIs.

3. Enterprise JavaBeans™ platform.
Enterprise JavaBeans provides an easy way to create thin-client
multitiered applications because it handles transaction and state
management, multithreading, resource pooling, and other complex
low-level details. The simplest way to code the auction application
iIs with the Enterprise JavaBeans platform.

Chapter 2 explains the core application code and how to set up and
run the example. With the application modeled and the project
requirements defined, it is time to think about which Java™ APIs to
use. The application is clearly client and server based because you
will want to accommodate 1 to n buyers, sellers, and viewers at
any one time. Because registration and auction item data must be
stored and retrieved from somewhere, you will need an API for
database access.
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The example application is a web-based auction house written for
the Enterprise JavaBeans™ platform. The user interface is a set of
HTML pages that get input from and show information to the user.
Behind the HTM. pages is a servlet that passes data between the
browser and the Enterprise JavaBeans server. The Enterprise
JavaBeans server handles reading from and writing to the
database.

[EE T PO R O R

This chapter describes the application code, how it works with the
Enterprise JavaBeans server, and where to get a Enterprise
JavaBeans server to run the example. Or, if you prefer, here is an
example mockup for the auction application.

A Multi-Tiered Application with Enterprise Beans
Entity and Session Beans

Examining a Container-Managed Bean
Container-Managed finder Methods

In a Rush?

This table links you directly to specific topics.

’Topic Section
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Duke's Auction

Duke's Auction

Need to clean out that old office, garage, or
closet? or looking for something so unique you
cannot find it anywhere—or at least not at a price
*~1you are willing to pay?

Look no further. At Duke's Auction you can post
items for sale and bid what you want to pay for
the items you want.

Registration

To bid on or list an item for auction, you must

register first. Registration gives buyers away to

pay you and us away to contact buyers and

sellers. You only need register once, and

registration is not required to browse items on
L the auction floor.

Auction Floor

The auction floor is open to anyone for browsing, but to bid on an item, you must be
registered.

e New auction items today

e |tems closing today

e All items (current and closed)
e Searchfor Items

Post Itemsfor Auction

Once you register, you can post items for sale at auction any time you want.

Register | New Items | Closing Items | All Items | Sell Items

http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/index.html [2001-6-13 8:09:03]


http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/registration.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/new.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/close.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/all.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/search.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/sell.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/registration.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/new.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/close.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/all.html
http://developer.java.sun.com/developer/onlineTraining/Programming/JDCBook/Auction/sell.html

Writing Advanced Applications, Chapter 2: A Multi-Tiered Application with Enterprise Beans

T
f | L _.-"f.-
% LY

i/ >
AR

Products & APIs
Developer Connection
Docs & Training
Online Support
Community Discussion
Industry News

Solutions Marketplace

Case Studies

Printable Page &8

® Requires login

Early Access e
Downloads

Bug Database r
Submit a Bug
View Database

Newsletters
Back Issues

Subscribe

Learning Centers
Articles

Bookshelf
Code Samples
New to Java

Question of the Week

Quizzes
Tech Tips
Tutorials

Forums

AT Index =

(Search)

JAVA DEVELOPER CONNECTION"
TUTORIALS

Training Index

Writing Advanced Applications

Chapter 2 Continued: A Multi-Tiered Application with
Enterprise Beans
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The proliferation of internet- and intranet-based applications has
created a great need for distributed transactional applications that
leverage the speed, security, and reliability of server-side
technology. One way to meet this need is to use a multitiered
model where a thin-client application invokes business logic that
executes on the server.

Normally, thin-client multitiered applications are hard to write
because they involve many lines of intricate code to handle
transaction and state management, multithreading, resource
pooling, and other complex low-level details. And to compound the
difficulties, you have to rework this code every time you write an
application because the code is so low-level it is not reusable.

If you could use someone's prebuilt and pretested transaction
management code or even reuse some of your own code, you
would save a lot of time an energy that you could better spend
solving the business problem. Well, Enterprise JavaBeans™
technology can give you the help you need. The Enterprise
JavaBeans technology makes distributed transactional applications
easy to write because it separates the low-level details from the
business logic. You concentrate on creating the best business
solution and leave the rest to the underlying architecture.

This chapter describes how to create the example auction
application using the services provided by the Enterprise
JavaBeans platform. Later chapters will show how you can
customize these services and integrate these features into existing
non-EJB applications.

e Enterprise Beans Defined
e Thin-Client Programs
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e Multitiered Architecture
e Entity and Session Beans
e Auction House Workings
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Developing and Running Applications
How Multitiered Applications Work

Enterprise Beans Defined

An Enterprise Bean is a simple class that provides two types of
methods: business logic and lifecycle. A client program calls the
business logic methods to interact with the data held on the
server. The container calls the lifecycle methods to manage the
Bean on the server. In addition to these two types of methods, an
Enterprise Bean has an associated configuration file, called a
deployment descriptor, that is used to configure the Bean at
deployment time.

As well as being responsible for creating and deleting Beans the
Enterprise JavaBeans server also manages transactions,
concurrency, security and data persistence. Even the connections
between the client and server are provided by using the RMI and
JNDI APIs and servers can optionally provide scalabilty through
thread management and caching.

The auction house example implements a complete Enterprise
JavaBeans solution by providing only the business logic and using
the underlying services provided by the architecture. However, you
may find that the container managed services, although providing
maximum portability, do not meet all your application
requirements. The next chapters will show how you can provide
these services in your Bean instead and also use these services in
non-Enterprise Bean applications.

Thin-Client Programs

A thin client is a client program that invokes business logic running
on the server. It is called thin because most of the processing
happens on the server. In the figure below, the servlet is the thin
client. It invokes Enterprise Beans that run on the Enterprise
JavaBeans server. It also executes logic that creates web pages
that appear in the browser.
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Multitiered Architecture

g Multitier architecture or three-tier architecture
extends the standard two-tier client and server
g model by placing a multithreaded application

M server between the client and the database.

Client programs communicate with the database

N through the application server using high-level

H and platform independent calls. The application
server responds to the client requests, makes
database calls as needed into the underlying
database, and replies to the client program as
appropriate.

The three tiers in the web-based auction house
example consists of the thin-client servlet, the
Enterprise JavaBeans server (the application
server), and the database server as shown in the
figure.

Entity and Session Beans

There are two types of Enterprise Beans: entity

Beans and session Beans. An Enterprise Bean that
implements a business entity is an entity Bean, and an Enterprise
Bean that implements a business task is a session Bean.

Typically, an entity Bean represents one row of persistent data
stored in a database table. In the auction house example,

Regi strati onBean iS an entity Bean that represents data for one
registered user, and Aucti onl t enBean iS an entity Bean that
represents the data for one auction item. Entity Beans are
transactional and long-lived. As long as the data remains, the
entity Bean can access and update that data. This does not mean
you need a Bean running for every table row. Instead, Enterprise
Beans are loaded and saved as needed.

A session Bean might execute database reads and writes, but it is
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not required. A session Bean might invoke the JDBC calls itself or it
might use an entity Bean to make the call, in which case the
session Bean is a client to the entity Bean. A session Bean's fields
contain the state of the conversation and are transient. If the
server or client crashes, the session Bean is gone. A session Bean
is often used with one or more entity Beans and for complex
operations on the data.

Session Beans Entity Beans
Fields contain conversation Represents data in a database.
state.
Handles database access for i

) Shares access for multiple users.
client.
Life of client is life of Bean. Persists as long as data exists.
Can be transaction aware. Transactional.

Does not survive server

Survives server crashes.
crashes.

Not fine-grained data handling |Fine-grained data handling

Note: In the Enterprise Java Beans specification,
Enterprise JavaBeans Server support for session Beans is
mandatory. Enterprise JavaBeans server support for
entity Beans was optional, but is mandatory for version
2.0 of the specification.

Auction House Workings

The diagram shows the Enterprise Beans for the auction house
application and their relationship to the Enterprise JavaBeans
server. The thin-client server invokes business logic in the four
Enterprise Beans through their home and remote interfaces. The
Enterprise JavaBeans server in this example handles the low-level
details including database read and write operations.

The four Enterprise Beans in the example are:

e AuctionltenBean is an entity Bean that maintains information
for an auction item.

® RegistrationBean is an entity Bean that stores user
registration information.

e BidderBean is a session Bean that uses Aucti onl t enBean to
retrieve a list of all auction items, only new items, items due
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to close, and items whose summary matches a search string
from the database. It also checks the user ID and password
when someone places a bid, and stores new bids in the
database.

e SellerBean IS a session Bean that uses Regi st rati onBean to
check the user ID and password when someone posts an
auction item, and Aucti onl t enBean to add new auction items to
the database.

Enterprise
JavaBeans Server
Auctionit

uctionitem
Hame
Auctionltem Auctionftem
Remote Entity Bean
/ —
Registration Datahase
o Hame
Registration Registration
| FRemote Entity Bean
Serviet Containers

¥ Bidder
"y Home

Bidder

Eidder
— Gession
\ Remate Bean

Seller
A Hame

Geller
seler gy Session

M Remote Bean

As depicted in the figure above, an entity or session Bean is really
a collection of interfaces and classes. All entity and session Beans
consist of a remote interface, home interface, and the Bean class.
The servlet looks up the Beans's home interface running in the
Enterprise JavaBeans server, uses the home interface to create the
remote interface, and invokes Bean methods through the remote
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interface.

e An Enterprise Bean's remote interface describes the Bean's
methods, or what the Bean does. A client program or another
Enterprise Bean calls the methods defined in the remote
interface to invoke the business logic implemented by the
Bean.

e An Enterprise Bean's home interface describes how a client
program or another Enterprise Bean creates, finds (entity
Beans only), and removes that Enterprise Bean from its
container.

e The container, shown in light blue (cyan), provides the
interface between the Enterprise Bean and the low-level
platform-specific functionality that supports the Enterprise
Bean.

Developing and Running Applications

Deployment tools and an Enterprise JavaBeans server are essential
to running Enterprise JavaBeans applications. Deployment tools
generate containers, which are classes that provide an interface to
the low-level implementations in a given Enterprise JavaBeans
server. The server provider can include containers and deployment
tools for their server and will typically publish their low-level
interfaces so other vendors can develop containers and
deployment tools for their server.

The auction house example uses the Enterprise JavaBeans server
and deployment tools created by BEA Weblogic.

Because everything is written to specification, all Enterprise Beans
are interchangeable with containers, deployment tools, and servers
created by other vendors. In fact, you might or might not write
your own Enterprise Beans because it is possible, and sometimes
desirable, to use Enterprise Beans written by one or more
providers that you assemble into an Enterprise JavaBeans
application.

How Multitiered Applications Work

The goal in a multitiered application is that the client be able to
work on application data without knowing at build time where the
data is stored. To make this level of transparency possible, the
underlying services in a multitiered architecture use lookup
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services to locate remote server objects (the Bean's remote
interface object), and data communication services to move data
from the client, through the remote server object, to its final
destination in a storage medium.

Lookup Service

To find remote server objects at runtime, the client program needs
a way to look them up. One way to look remote server objects up
at runtime is to use the Java Naming and Directory Interface™
(JNDI) API. JNDI is a common interface to existing naming and
directory interfaces. The Enterprise JavaBeans containers use JNDI
as an interface to the Remote Method Invocation (RMI) naming
service.

At deployment time, the JNDI service registers (binds) the remote
interface with a name. As long as the client program uses the
same naming service and asks for the remote interface by its
registered name, it will be able to find it. The client program calls
the | ookup method on a j avax. nani ng. Cont ext object to ask for the
remote interface by its registered name. The j avax. nani ng. Cont ext
object is where the bindings are stored and is a different object
from the Enterprise JavaBeans context, which is covered later.

Data Communication

Once the client program gets a reference to a remote server
object, it makes calls on the remote server object's methods.
Because the client program has a reference to the remote server
object, a technique called data marshalling is used to make it
appear as if the remote server object is local to the client program.

Data marshalling is where methods called on the remote server
object are wrapped with their data and sent to the remote server
object. The remote server object unwraps (unmarshalls) the
methods and data, and calls the Enterprise Bean. The results of
the call to the Enterprise Bean are wrapped again, passed back to
the client through the remote server object, and unmarshalled.

The Enterprise JavaBeans containers use RMI services to marshal
data. When the Bean is compiled, stub and skel et on files are
created. The stub file provides the data wrapping and unwrapping
configuration on the client, and the skel et on provides the same
information for the server.

The data is passed between the client program and the server
using serialization. Serialization is a way to representat Java™
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objects as bytes that can be sent over the network as a stream
and reconstructed on the other side in the same state they were in

went originally sent.
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As an experienced developer on the Java™ platform, you
undoubtedly know how fast moving and comprehensive the
platform is. Its many application programming interfaces (APIs)
provide a wealth of functionality for all aspects of application and
system-level programming. Real-world developers never use one
or two APIs to solve a problem, but bring together key
functionality spanning a number of APIs. Knowing which APIs you
need, which parts of which APIs you need, and how the APIs work
together to create the best solution can be a daunting task.

To help you navigate the Java APIs and fast-track your project
development time, this book includes the design, development,
test, and deployment phases for an enterprise-worthy auction
application. While the example application does not cover every
possible programming scenario, it explores many common
situations and the discussions leave you with a solid methodology
for designing and building your own solutions.

This book is for developers with more than a beginning level of
understanding of writing programs in the Java programming
language. The example application is written with the Java® 2
platform APIs and explained in terms of functional hows and whys,
so if you need help installing the Java platform, setting up your
environment, or getting your first application to work, you should
first read a more introductory book such as Essentials of the

Java Programming Language: A Hands-On Guide or The Java

Tutorial.
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Writing Advanced Applications

Chapter 2 Continued: Entity and Session Beans

[<<BACK] [CONTENTS] [NEXT>>]

The example uses two entity Beans and two session Beans. The
entity Beans, AuctionltenBean and Regi st rati onBean, represent
persistent items that could be stored in a database, and the
session Beans, Sel | er Bean and Bi dder Bean, represent short-lived
operations with the client and data.

The session Beans are the client interface to the entity beans. The
SellerBean processes requests to add new auction items for sale.
The BidderBean processes requests to retrieve auction items and
place bids on those items. Changing and adding to the database
data in a container-managed Bean is left to the entity Beans.

Auction Servlet
Entity Beans
Session Beans
Container Classes

AuctionServiet

The AuctionServiet is essentially the second tier in the application
and the focal point for auction activities. It accepts end user input
from the browser by way of hypertext transfer protocol (HTTP),
passes the input to the appropriate Enterprise Bean for
processing, and displays the processed results to the end user in
the browser.

Here is a Unified Modeling Language (UML) class diagram for the
AuctionServl et class.
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Te C h n O I o g y C e n te rS GenericServiet | implements m
SELECT ;
HTTPServiet

AuctionServiet

fistAllitems{out)
listAlINewtt ems(out)
searchitemsout, reouest)
listClosingltems{out)
Insertitem(out, request)
itemDetails (out, request)
itemBid(out, request)
registerlser(out, request)

The Aucti onServl et methods shown above invoke business logic
that executes on the server by looking up an Enterprise Bean and
calling one or more of its methods. When the servlet adds HTM
codes to a page for display to the user, that logic executes on the
client.

For example, the listAl Il Items(out) method executes code on the
client to dynamically generate an HTM. page to be viewed by the
client in a browser. The HTM. page is populated with the results of
a call to Bi dder Bean that exeuctes logic on the server to generate a
list of all auction items.

private void listAlltens(ServletQutputStream out)
throws | OExcepti on{

/[l Put text on HTM. page
setTitle(out, "Auction results");
String text = "dick Item nunber for description
and to place bid.";
try{
addLi ne(" <BR>"+t ext, out);
/1 Look up Bi dder bean hone interface.
Bi dder Hone bhone=(Bi dder Hone) ct x. | ookup("bi dder");
/] Create Bidder bean rempte interface.
Bi dder bi d=bhone. create();
/1 Call Bidder bean nethod through renote interface.
Enurer ati on enum=( Enuner ati on) bi d. getltenlist();
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if(enum!= null) {
/IPut retrieved itens on servlet page.
di spl ayi tems(enum out);
addLi ne("", out);

}
} catch (Exception e) {

/1 Pring error on servlet page.
addLi ne(" AuctionServlet List Al Itens error", out);
System out. printl n("AuctionServlet <list>:"+e);

out. flush();
}

Entity Beans

Auct i onl t enBean and Regi strati onBean are entity Beans.

Aucti onl t enBean adds new auction items to the database and
updates the bid amount as users bid on the item. Regi strati onBean
adds information to the database on registered users. Both Beans
consist of the classes described here.

Auctionltem Entity Bean

Here are the Aucti onl t enBean classes. Remember that these
Enterprise Beans are distributed objects that use the Remote
Method Invocation (RMI) API, so when an error occurs, an RMI
remote exception is thrown.

Auctionltem.java
AuctionltemHome.java
AuctionltemBean.java

e AuctionltemPk.java
Auct i onl temis the remote interface. It describes what the Bean
does by declaring the developer-defined methods that provide the
business logic for this Bean. These methods are the ones used by
the client to interact with the Bean over the remote connection.
Its name maps to the AUCTI ONI TEMS table shown just below.

Auct i onl t enHone IS the home interface. It describes how the Bean is
created in, found in, and removed from its container. The
Enterprise Bean server deployment tools will provide the
implementation for this interface.

Auct i onl t enBean is the Enterprise Bean. It implements Enti t yBean,
provides the business logic for the developer-defined methods,
and implements Entit yBean methods for creating the Bean and
setting the session context. This is a class that the Bean developer
needs to implement. Its field variables map to fields in the

AUCTI ONI TEMS table shown just below.
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Auctionl tenPK is the primary key class. The Enterprise JavaBeans
server requires a container-managed entity Bean to have a
primary key class with a public primary key field (or fields, if using
composite primary keys). The Bean developer implements this
class. The I D field is the primary key in the AUCTI ONI TEMVS table
shown just below, so the i d field is a public field in this class. The

i d field is assigned a value when the primary key class is
constructed.

You can request the container manage database persistence for
an Enterprise Bean or write the code to manage the persistence
yourself. In this chapter, all beans (entity and session) are
container-managed. With container-managed Beans, all you do is
specify which fields are container managed and let the Enterprise
JavaBeans server do the rest. This is great for simple applications,
but if you are coding something that is fairly complex, you might
need more control.

How to override the underlying Enterprise JavaBeans services to
gain more control or provide similar services for non-Enterprise
JavaBean applications is covered in Chapter 3.

Auction Items Table

Here is the AUCTI ONI TEMVS table.

create table AUCTI ONI TEMS ( SUMMARY VARCHAR( 80)
ID INT,

COUNTER | NT

DESCRI PTI ON VARCHAR(1000) ,
STARTDATE DATE ,

ENDDATE DATE |,

STARTPRI CE DOUBLE PRECI SI ON
| NCREMENT DOUBLE PRECI SI ON
SELLER VARCHAR( 30)

MAXBI D DOUBLE PRECI SI ON,

Bl DCOUNT | NT,

HI GHBI DDER VARCHAR(30) )

Registration Entity Bean

Regi st rat i onBean consists of the same kinds of classes and
database table as the AuctionltemBean, except the actual
business logic, database table fields, and primary key are
somewhat different. Rather than describe the classes, you can
browse them and refer back to the Aucti onltemBean discussion if
you have questions.

e Registration.java
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e ReqgistrationHome.java
e ReqistrationBean.java
e RegistrationPK.java

Registration Table

Here is the REG STRATI ON table.

create tabl e REG STRATI ON ( THEUSER VARCHAR( 40)
PASSWORD VARCHAR( 40)

EVAI LADDRESS VARCHAR( 80)

CREDI TCARD VARCHAR( 40)

BALANCE DOUBLE PRECI SI ON )

Session Beans

Bi dder Bean and Sel | er Bean are the session Beans. Bi dder Bean
retrieves lists of auction items, searches for an item, checks the
user ID and password when someone places a bid, and stores new
bids in the database. Sel | er Bean checks the user ID and password
when someone posts an auction item, and adds new auction items
to the database.

Both session Beans are initially deployed as stateless Beans. A
stateless Bean does not keep a record of what the client did in a
previous call; whereas, a stateful Bean does. Stateful Beans are
very useful if the operation is more than a simple lookup and the
client operation depends on something that happened in a
previous call.

Bidder Session Bean

Here are the Bi dder Bean classes. Enterprise Beans use the Remote
Method Invocation (RMI) API, so when an error occurs, an RMI
remote exception is thrown.

There is no primary key class because these Beans are transient
and no database access is involved. To retrieve auction items from
the database, Bi dder Bean creates an instance of Aucti onl t enBean,
and to process bids, it creates an instance of Regi strati onBean.

e Bidder.java

e BidderHome.java
[ J

[ ]

BidderBean.java

Auction.java
Bi dder is the remote interface. It describes what the Bean does by
declaring the developer-defined methods that provide the
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business logic for this Bean. These methods are the ones that the
client calls remotely.

Bi dder Hone is the home interface. It describes how the Bean is
created in, found in, and removed from its container.

Bi dder Bean is the Enterprise Bean. It implements Sessi onBean,
provides the business logic for the developer-defined methods,
and implements Sessi onBean methods for creating the Bean and
setting the session context.

Auction.java contains a small class that declares variables used by
Bi dder Bean.

Seller Session Bean

Sel | er Bean consists of the same kinds of classes as Bi dder Bean,
except the business logic is different. Rather than describe the
classes, you can browse them and refer back to the Bi dder Bean
discussion if you have questions.

e Seller.java
e SellerHome.java

e SellerBean.java

Container Classes

The classes needed by the container to deploy an Enterprise Bean
onto a particular Enterprise JavaBeans server are generated with
a deployment tool. The classes include _St ub. cl ass and _Skel . cl ass
classes that provide the RMI hooks on the client and server
respectively.

These classes are used for marshaling (moving) data between the
client program and the Enterprise JavaBeans server. In addition,
implementation classes are created for the interfaces and
deployment rules defined for our Bean.

The st ub object is installed on or downloaded to the client system
and provides a local proxy object for the client. It implements the
remote interfaces and transparently dele