Mirzaonline©

Working with JBoss and Eclipse

JB

Trademark of JBoss Inc (www.jboss.org)

Trademark of Eclipse open source community (www.eclipse.org)



Preface

When during the summer 2005 I decided to learn more about JBoss( as one of the leading
application servers in the J2EE market), I realized that documentation available on the
official JBoss website was quite poor by its structure. The basic problem with JBoss
documentation is that it doesn’t show step by step tutorial for deployment of J2EE
applications. What it provides is a bunch of scripts and files of the Duke’s Bank
application, that after executing automatically create needed tables, files, bytecode and
deploy all modules at once. It never goes into detail how to deploy each particular
module separately. Most of other websites don’t go further from the “Hello World”
examples. Probably the most unusual part of the JBoss tutorial is that it doesn’t show how
to integrate JBoss with Eclipse by using JBoss-IDE. I find it very important because it
makes development and deployment easier. A lot of other people on the Internet
complained about the same problem. One of the explanations could be that JBoss makes
money on training but not on software license, since JBoss server is “Open Source” and
free for download. I am not professional and my tutorial aims to introduce people into
JBoss from slightly different angle than standard JBoss-tutorial, giving some basic idea
how to deploy the most fundamental components of J2EE by using Eclipse and JBoss
together. Of course, it is not meant to be complete coverage of neither JBoss nor Eclipse.
Eclipse is explained only in the context of JBoss and J2EE. There is much more Eclipse
than that! Since English is not my native language, some errors are inevitable.

The summer of 2005
Mirza Jahic
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PART 1

Application Server —JBoss

BEA WebLogic, JBoss, Web Sphere, Sun Server are probably the most widely used Java
application servers in the world. Web Logic is the most popular commercial server and
JBoss is the most popular open source server. This document is about JBoss and basic
work with this server.

Introduction to JBoss architecture

The most important part of every Java Server is a container. It is not very difficult to
imagine what container could be. It is simply a set of classes (just like anything else in
Java) that manage particular object(s). That object could be any J2EE component. It
could be EJB, it could be a servlet , and it could be JSP, Java Bean, JMS or any other
component. Each component runs in its own container that manages that component. This
is what I’ve found on the Internet about J2EE containers:

container A Java run-time environment for enterprise beans. A container, which runs on
an Enterprise JavaBeans server, manages the life cycles of enterprise bean objects,
coordinates distributed transactions, and implements object security.

In J2EE, an entity that provides life-cycle management, security, deployment, and
run-time services to components. (Sun) Each type of container (EJB, Web, JSP,
servlet, applet, and application client) also provides component-specific services.

Tomcat 5.5 is the most popular container and it is embedded into many application
servers, among them into JBoss. It is important to say that JBoss is a wrapper around that
container and provides interaction with the container through its beans, called “MBeans”.
MBean is probably the most important part of that wrapper together with container
(microkernel). The most important folders for an average user are bin (where you can
start and stop server), config (where you can change configuration of the server by using
different XML-files), deploy (where you can deploy your application). The last 2 are
parts of the bigger folder called server. It provides all needed files and folders for 3
different configurations of JBoss (all (maximal), minimal and default (standard)).
Default is the most widely used configuration. It is used for deployment of the most



important J2EE standard components. More information about JBoss architecture at:
www.jboss.org or www.jboss.com.

Eclipse

The story about JBoss wouldn’t be complete without saying few words about Eclipse.
Eclipse is an Integrated Development Environment (IDE). It is one of the most popular,
pure Java IDEs that provides a lot of plugins. These plugins are modules that make
Eclipse more powerful. These plugins are Java plugin, C++ plugin (called CDT),
COBOL plugin (used to be popular), UML plugin, Ant, Junit , XDoclet and JBOSS-IDE
plugin. There are many more but the last one is the most important because it provides
integration with JBoss server. Lomboz is also kind of JBOSS-Eclipse plugin but it will
not be a subject in this document. Eclipse can be downloaded for free at : www.eclipse.org.

JBoss-IDE provides ability to start and stop server, deploy and undeploy application from
the JBoss, generate descriptor files and also view logs. Probably there are even more
features that didn’t come to my mind or I just simply don’t know about.
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Figure 1: Eclipse in Action (The first run)

After downloading Eclipse from the web, the good thing to do is simply to create a batch



file that will start Eclipse on click (Eclipse comes zipped without Windows-installer). So
instead of every time typing something like this: eclipse.exe -showlocation -vim
C:\jdk1.5_04\bin\javaw.exe -vmargs -Xmx256M , you can simply save this line into a
notepad and than call it start .bat. By the way this line shows the path for my virtual
machine (C:\jdk1.5_04\bin\javaw.exe) so that Eclipse can run it and also defines
amount of RAM needed for Eclipse (Xmx256M).

Without going into details about Eclipse and what it can do, leave it for now and let’s go back to
JBoss server.

Basic configuration and usage of JBoss

Before integrating JBoss with Eclipse it is useful to see what can we do with JBoss alone.
Some the most basic commands of JBoss that can be found in the bin directory are:

-run .bat -Run the server
-shutdown.bat -Shutdown the server
-twiddle.bat -Connects to the remote server at port 1099

It is very simple to use these commands by just typing in the command line something like let say
run and hitting the ENTER is enough to start the server. But before doing that it is important to
configure server to listens at free port. JBoss by default listens at the port 8080 and sometimes
that port can be taken by some other server/listener. The easiest way to check it is simply to try to
access console (JMX-console or Web-console) of the JBoss through the browser. Something like:
localhost: 8080. Let see my case!
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Figure 2: Checking the free ports of the free world at localhost: 8080

In my case port 8080 is taken by another listener, namely ORACLED9i that I installed some time
ago. It uses listener called XDBA. This is a kind of server that enables to ORACLE databases to
be accessed over the Internet. Well in this case I don’t have any choice but to find some other port
for my JBoss. I guess that port 8081 would be OK.

Changing the port in JBoss

Port configuration must be done in 2 different files. The first file is called server.xml
(default\deploy\jbossweb-tomcat55.sar\server.xml) and here portion of the code that contains
port number looks like this:

<Connector port=""8080" address="${jboss.bind.address}" maxThreads="250" strategy=""ms"
maxHttpHeaderSize="8192" emptySessionPath="true'" enableLookups=""false"
redirectPort="8443" acceptCount="100" connectionTimeout="20000"
disableUploadTimeout=""true" />

Port must be changed to 8081 in my case. The other file that contains port number is called
jboss-service.xml (default\deploy\http-invoker.sar\MET A-INF\jboss-service.xml ) .

<attribute name="InvokerName'>jboss:service=Naming</attribute>
<attribute name=""1Invoker URLPrefix">http://</attribute>
<attribute name="1InvokerURLSuffix'>:8080/invoker/readonly/JMXInvokerServlet</attribute>




<attribute name=""UseHostName'>true</attribute>

Here also port number must be changed to 8081. There was also chance to “kill” the
ORACLE services by going into Control Panel/Services but this would stop use of
ORACLE database. After this change and after running run.bat JMX-console is here!
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Figure 3: JBoss console is up and running!

Now when the port is changed to 8081 and JBoss is accessible through the browser it is
important to say that JBoss provides 2 consoles. The one is called IMX-console and it is
more widely used (I guess since it is simpler). JIMX-console is simpler to use, it contains
only a servlet as an interface (Figure 4) while Web-console is a mixture of an applet and
servlet (Figure 5).
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Figure 5: Web-console
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All features can be controlled through any of these consoles (like starting up database
Hypersonic). One more important thing to say is that access and security to these 2
consoles can be controlled, so that password and username must be provided (if needed).

Security issues with JMX-console and Web-console

Accessing the application server over the Internet is easy. Anyone who is connected to
the Internet can access your JBoss server and make changes. This is very dangerous
scenario and that’s why JBoss provides security features for the JMX-console and the
Web-console. Authentication is done with a password and username.

In order to setup this security feature for JIMX-console and Web-console, three XML files
must be changed (commented out). The first one is called “jboss-web.xml” and you can
find it in “default\deploy\jmx-console.war\WEB-INF”

(Or/and deploy\management\console-mgr.sar\web-console.war\WEB-INF\jboss-
web.xml for web-console). This file looks like this:

<jboss-web>
<!
Unconmment the security-domain to enable security. You wll
need to edit the htm adaptor |ogin configuration to setup the
| ogi n nodul es used to authentication users.
<security-domai n>j ava:/j aas/j nx- consol e</ security-donmai n>



-
</jboss-web>

This file implements Java Authentication and Authorization Service (JAAS). JAAS is a
standard J2EE feature implemented by JBoss and by all other enterprise servers. The
second file is called “login-config.xml” and it can be found at “server\default\conf”.
This file is used for authentication and authorization of all J2EE components, those that
belong to JBoss and those that belong to other deployed applications. By default this
portion of code is always uncommented for JMX-console and Web-console. This is how
that portion of code looks like (for jmx-console):

<application-policy name="jmx-console">

<authentication>

<login-module code="org.jboss.security.auth.spi.UsersRolesLoginModule" flag="required">
<module-option name="usersProperties">props/jmx-console-users.properties</module-option>
<module-option name="rolesProperties">props/jmx-console-roles.properties</module-option>
</login-module>

</authentication>

</application-policy>

Similar code is used for the web-console, only name is different. This portion of code
tells us that authentication is done by using “UsersRolesLoginModule” and 2 files, the
first one is called “users.properties” and it keeps information about users
(username=password). The other file keeps information about roles of the users. Admin
role is the default one. By default information in the “users.properties” contains
“admin=admin” and “roles.properties” keeps information about roles of the users, by
default “admin=JBossAdmin” (JBoss administrator called admin). New users can be
simply added into these files, in my case I will add “mirza=123" and
“mirza=JBossAdmin”. This has to be done in files for JIMX and Web consoles. JMX files
can be found at “ “server\default\conf\props” and Web-console can be found at
“default\deploy\management\console-mgr.sar\web-console.war\WEB-INF\classes”.

At the end, the third file must also be modified. That file is called “web.xml” and in both
cases, it can be found together with “jboss-web.xml” in the same folder.

The security portion of code that must be commented out is this:

<security-constraint>
<web-resource-collection>
<web-resource-name>HtmlAdaptor</web-resource-name>
<description>An example security config that only allows users with the
role JBossAdmin to access the HTML JMX console web application
</description>
<url-pattern>/*</url-pattern>
<http-method>GET</http-method>
<http-method>POST</http-method>
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</web-resource-collection>
<auth-constraint>
<role-name>JBossAdmin</role-name>
</auth-constraint>
</security-constraint>

One file for Web-console and the one for JMX-console must be commented out.

After making these changes and perhaps adding new users (in my case) it will be needed
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Figure 6: Access restricted to JMX and Web consoles!

to restart JBoss, in order changes to take a place. New configuration should ask for the
password and username, after clicking jmx or web consoles. Access is restricted.
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Integration with Eclipse

JBoss-IDE is the most popular plugin for Eclipse. It is used to enable control of JBoss
server through the Eclipse. Installation of this plugin goes in several steps and it is quite
easy.

1. Download plugin from the sourceforge.net or go to Help-> Software Updates-
>Find and Install.

I decided to download the latest plugin for Eclipse 3.1, which is called JBoss-IDE1.52M

and it comes also with support for EJB 3.0. The zipped plugin contains 2 folders, the one

is called “plugins” and the other one is called “features”. These jar files must be copied

together to the rest of Eclipse files.

2. The second step (after copying two folders) is to start Eclipse and do following
configurations.

— Java - C:\myeclipseleclipse - Eclipse SDK
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Figure 8: Click the tab “Commands” and select Default Server
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3. Choose Run from the menu and then choose submenu “Debug”

Create, manage, and run configurations

Configurations:

=.= Eclipse Application
[ Java Applet

Java Application
JBoss 2.4.x
JBoss 3.0.x
JBoss 3.2,
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Figure 9: Insert name of the JBoss server in Name and Browse to the location of JBoss

4. Go to Windows-> Preferences select Launcher and then JBoss version from the
drop-down box.
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Figure 10: Select the Default Server from the drop-down box
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5. The plugin is now ready to use and by clicking the Start in the menu JBoss will
start from Eclipse!
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Figure 11: JBoss has been launched from the Eclipse!

That was all when it comes to installing the JBoss-IDE and integrating Eclipse and JBoss.
Now we can work with JBoss through the Eclipse, including deployment, compilation
Xdoclets etc. The next and the last step in our configuration is to configure database.
Database must be changed from Hypersonic to ORACLEOI but that is in the next chapter.
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Configuration of Database

JBoss comes together with the database called “Hypersonic”. It is simple database and it
is suitable only for testing and development but far from the real world needs. The basic
problem with this database inability to listen and inability to be accessed from the
Internet in the same way the ORACLE or MySQL can be.

Changing the database is not very difficult but it is not trivial either. The basic problem is
that JMS and EJB services are dependent on Hypersonic database (by default). That
means that we have to update several files in order to remove Hypersonic and replace it
with ORACLEY:.

For EJB-service datasource must be changed from DefaultDS to XAOracleDS. This
should be done under the name attribute. The portion of code looks like this:

<!-- A persistence policy that persistes timers to a database -->
<mbean code="org.jboss.ejb.txtimer.DatabasePersistencePolicy"
name="jboss.ejb:service=EJBTimerService,persistencePolicy=database'>
<!-- DataSource JNDI name -->
<depends optional-attribute-
name=""DataSource'>jboss.jca:service=DataSourceBinding,name=XAOracleDS</d
epends>
<!-- The plugin that handles database persistence -->
<attribute
name=""DatabasePersistencePlugin'>org.jboss.ejb.txtimer.GeneralPurposeDatabas
ePersistencePlugin</attribute>
</mbean>

If we want to use JMS we have to make some changes here too. Even if ’'m not going to
run any JMS examples I will make these changes. In the directory “jms” at
“\server\default\deploy\jms” there are two Hypersonic specific files. The first one is
“hsqldb-jdbc-state-service.xml” and the second one is “hsqldb-jdbc2-service.xml”.
The second one should be replaced by oracle-jdbe2-service.xml. The first one should be
updated. DataSource should be changed to ORACLE specific, name = XAOracleDS.

<depends optional-attribute-name="ConnectionManager">jboss.jca:service=DataSourceBinding,name=
XAOracleDS </depends>
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These files can be found in “JBoss\docs\examples\jms”.

The next file that has to be updated is “Security Domain for JBossMQ”. This domain can
be found in login-config.xm file under the “JBoss\server\default\conf” directory. The
default DataSource should use ORACLE name =” XAOracleDS”.

<!-- Security domain for JBossMQ -->
<application-policy name = "jbossmq''>
<authentication>
<login-module code =
"org.jboss.security.auth.spi.DatabaseServerLoginModule"
flag = "required"'>
<module-option name = "unauthenticatedIdentity'>guest</module-option>
<module-option name = "dsJndiName''>java:/ XAOracleDS </module-
option>
<module-option name = "principalsQuery'">SELECT PASSWD FROM
JMS_USERS WHERE USERID=?</module-option>
<module-option name = "rolesQuery'">SELECT ROLEID, 'Roles' FROM
JMS_ROLES WHERE USERID=?</module-option>
</login-module>
</authentication>
</application-policy>

The final dependency is to change the file in the “deploy” directory. The Hypersonic
specific file must be removed (hsqldb-ds.xml) and new file called oracle-xa-ds.xml
must be placed in the “deploy” folder. But before doing that, information in the oracle-
xa-ds.xml must be changed. It is database-specific and can be found in the ORACLE
database. In my example information looks like this:
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Figure 12: ORACLE information about host, port and database.

This information should be mapped to oracle-xa-ds.xml file and looks like this:
<xa- dat asour ce>

<j ndi - name>XAOr acl eDS</ j ndi - nanme>

<track-connection- by-tx/>

<i sSaneRM overri de- val ue>f al se</i sSameRM overri de- val ue>

<xa- dat asour ce-cl ass>oracl e. j dbc. xa. cl i ent. O acl eXADat aSour ce</ xa-
dat asour ce- cl ass>

<xa- dat asour ce- property
name="URL" >j dbc: oracl e: t hi n: @n ki : 1521: M RZA</ xa- dat asour ce- property>

<xa- dat asour ce- property nanme="User">M RZAJAHI C</ xa- dat asour ce-
property>

<xa- dat asour ce- property nanme="Password">123456789</ xa- dat asour ce-
property>

<l-- Uses the pingDatabase nmethod to check a connection is still
valid before handing it out fromthe pool -->

<!--valid-connection-checker-cl ass-
name>or g. j boss. resour ce. adapt er. j dbc. vendor . O acl eVal i dConnect i onChecke
r</val i d-connection-checker-cl ass- nane- - >

<l-- Checks the Oracle error codes and nessages for fatal errors --
>

<exception-sorter-class-
name>or g. j boss. resour ce. adapt er. j dbc. vendor . O acl eExcepti onSort er </ exce
ption-sorter-cl ass- nanme>

<l-- Oracl es XA datasource cannot reuse a connection outside a
transaction once enlisted in a global transaction and vice-versa -->

<no-t x- separ at e- pool s/ >

<!-- correspondi ng type-mappi ng in the standardjbosscnp-j dbc. xmi
(optional) -->
<met adat a>
<t ype- mappi ng>0r acl e9i </t ype- nappi ng>
</ met adat a>
</ xa- dat asour ce>

The last thing you have to do is to change the DataSource in uuid.key-generator.sar file
that can be found in “deploy” directory. Since I’m not going to use it (for key-generating
) I will simply delete it.
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This file (oracle-xa-ds-xml) can be found at “docs\examples\jca”. After these changes
have been made the server should start and the file should be placed into “deploy”
directory. After deploying this file the server should bind the datasource and message on
the console should be displayed “19: 22: 25, 683 | NFO

[ W apper Dat aSour ceServi ce] Bound connection factory for resource
adapter for Connecti onManager 'jboss.jca:

servi ce=Dat aSour ceBi ndi ng, nanme=XAOracl eDS to JNDI nane

"java: XAOracl eDS' ”.

The best way to control if everything went OK is to log in the JMX-console and then to
see if the new DataSource has been registered.

SEervice=vonnecllonk Actoryueployer
service=0racleXAExceptionFormatter
service=sRARDeployer
service=WorkManager
servicesWorkManagerThreadPool

jboss.jdbc

« datasource=xXAOracleDs. service=metadata
s servicesSQLExceptionProcessor
s service=metadata

jboss.jmx

Figure 13: Checking the datasource in the JIMX-console

If everything went fine we can now delete Hypersonic database from the JBoss server.
Hypersonic database can be found in “server/default/data” directory.

18



PART 2

Deploying applications

This part provides information about how to deploy various J2EE components at JBoss
by using Eclipse. I will not deploy all possible components but only the most
fundamental. These components are: JSP, Java Beans, EJB (CMP, Stateful, Stateless),
Servlets. I will also provide example how to use security features of J2EE (JAAS) and
JavaMail API. At the end I will provide some example of Ant deployment (without
Eclipse) and XDoclets which improves development and makes it easier. The aim of this
tutorial is not to show how to develop these components, only descriptors and JBoss
specific features are interesting. That’s why it will not be a lot of Java code. However the
code is available for download at zipped format.

Deploying JSP and Java Beans

Probably the easiest components to deploy at JBoss are Java Server Pages (JSP) and Java
Beans. It is important to understand at very beginning that JBOSS requires certain foldes
and certain structure of these folders. If that structure is not correct or if folders have
wrong names, nothing will work and deployment will fail! These folders are: src (used
for servlets , Java Beans, EJB and all *.java type of code), WEB (JSP,HTML files), WEB-
INF (servlet descriptors and some additional libraries), META-INF (ejb descriptors). The
structure of the folders will be visible during the demonstrations. JSP and Java Beans are
easier to deploy because they don’t require descriptors. The next few shots show step-by-
step development:
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8 & New Project

5»1 :EI Wizards:
et 124 Java Project
T b £ Java Project from Existing Ant Buildfile
: 1.52 Plug-in Project
[#-[= WS
- EJB 3.0
) == lava
'+IE5- JBossA0P
=& JBoss-IDE
[=1-[#% J2EE Projects
(1% 12EE 1.3 Project
: “[J% JZEE 1.4 Project
[+ JBoss BPM
+ (== Plug-in Developrment
1 [Z= Simple
[+--[== Examples

Figure 14: Creating the J2EE project
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] J2EE 1.4 Project

I s W0 J i
Create a new J2EE 1.4 Project f ok

£ Project name:; iJSP_‘Jrnject
T !

'F'I'I:I]El:t l:l:lntents e B e P A A LI T T e e
| W Use default

O e s A
| ol o 1)1

o 3
[
Figure 15: Project name
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@ & New J2EE 1.4 Project

= | 12€€ 1.4 Project
ﬁ 3 ﬁ i Creake a new J2EE 1.4 Project

%‘t%-:\w-\:ouﬂ-.v o # Source 1'[;3- Projects ] B Libraries "}4} Order and Export
5 ¥ _
= Source Folders on build path:
¥[8 15P_Project/src Add Falder. ., 1
[+ 15P_Project/'\WEE
Remove j
I Allow output Folders For source Folders

Defaulk output Folder;

| 15P_Project hin|

Browse. .. 1

)

H Java

Figure 16: Add Folder (src, WEB) and default output JSP_Project/bin
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= L;—_,- 15P_Project —l

L'E
..... 3 e

L [E Go Inko
'--. |
[J;d Eh Open in Mew Window
i ) . @’ Class
< = Cpen Twpe Hierarchy Fd
& T - ﬁ Inkerface
! i) Copy CirC : £ Source Folder
i [ Paste Chrl+y | ﬁ Erurm
3 Delete Delete @ Annotation
Build Path H £ Uit Test €
* IUrik Test Case
Source Al+Shift+s ¥ ';‘}
| Refactor Alt+shift4T | =] Untitled Text File
— - T | [ Folder
| fug Import. ., s
| File
Ej Export... S
""" 1Y Example
.;éh Refresh FS [— _
T o T | 9 Other Chrl+H
i Run As L -
L e . FO  Tlogd8ervice s URLI:

Figure 17: Create new package for Java Bean
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L)

BES

sy v

New Java Package

: s - O v Java Package

Create a Java package.

Creates folders corresponding ko packages.

24 15P_Project
L’—_.[E sre
[ idefault package)

[ WER

-2, JRE Swstem Library [jdk,

[+ E8f, JZEE 1.4 Libraries {JBos|

[+, Web Services 1.0 Librar

Source folder: i 15P_Projectfsrc

Mame: ! liska|

Firish ]

Browse... i

Cancel

|22:30:21,337 INFO

Figure 18: Input the name of the package

[LogdjServiceid URLTatchTimer Task] Config
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i Package Explover X Hierarch':.:'i ™ i

e e eSS ]

:Ej“r J5P_Project
= sre
. -3 lista
- [J] ListBean.java
'.E WEE
i@ copyright.htrl
egp| Datejsp _
gy index.isp |
ﬁ, info.jsp 5
|-Ey JRE Swstem Library [idkl.5_04] ;
|-E%, JZ2EE 1.4 Libraries {JBoss-IDE) :
F-E Web Services 1,0 Libraries (JBoss-IDE)

-

s

Figure 19: The structure of application

The next step is to compile and package application by using built in facilities (Ant) of
Eclipse. The next several shots show how to package appliaction.
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Figure 20: Create a package called JSP_Package.war
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Figure 21: Right click at package and choose folders (WEB and src)



These operations will create packaging-build.xml file. By right clicking on project and
choosing “Run Packaging” JSP_Project.war file will be created.
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Figure 22: Run packaging

After application has been packaged the only thing left is deployment. Deployment is
simple and can be done through the Eclipse or by simply copying the file into deploy
folder of JBoss. I will use the first alternative.
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Figure 23: Deploying application at JBoss

After the deployment was done message will be visible at console. Now we can test
application by running at: localhost:8081/JSP_Package/index.jsp. If everything went
OK something the page should be visible.

Join the J5P mail-list

Lasy N TR
©reer [[TTIREE
rnear T W R
Agm Sewezh § 30 &

Figure 24: Running JSP and Java Bean
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This example is simple but it illustrates how to deploy JSP and Java Beans. If we want to
use JSTL tags or any other type of tags we must place them in WEB-INF folder. One
more thing to say is that client components (HTML, JSP, Servlets, and Java Beans) must
be packed into .war type of file, EJB must be packed into .jar and both together must be
packed into .ear files. In order to check if something is missing in the package files can
be viewed by using command jar —tf JSP_Package.war (for example).

Deploying Servlets and Session EJB

The previous deployment was a soft introduction into more advance deployments. It was
also a chance to show some basic work in developing folders and files for an application.
Since most of these things are the same I will not repeat the same process all the time but
only concentrate on differences.

When deploying Servlets and EJB (in our case 1 stateful and 1 stateless). There are some
important things to mention:

- In order to deploy Servlets into container, you need to create descriptor called
web.xml

- Inorder to deploy EJB, you need EJB descriptor called ejb-jar.xml

- All EJBs must be packed into single file of *.jar type

- All Servlets and other web-components go into file of *.war type

- Descriptors go together with components that they describe

- You can if you want put together *.jar and *.war file into single file called
“Enterprise archive” and has extension *.ear

- JBoss server requires also some specific files. In our case jboss.xml (one of
them). This file has a purpose to convert JNDI-name into real name. It is not
needed if you don’t want to use JNDI-name (according to the specification). In
my case I used for one bean “ejb/Stateless” and for the other one I didn’t (to
demonstrate both ways).

I prefer not to package EJB and web-components together into *.ear file but it is easy to
do. The reason is that I can easier make modifications and testing.
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After this short introduction I want to say few words about application itself. It is quite
simple application that uses a Servlet called “TestServlet.java” and two EJB (Stateful and
Stateless). It demonstrates the difference between stateful EJB and stateless EJB. What 1
mean by that will be visible soon but basic idea is that stateful keeps state and remembers
the data while stateless don’t. Without going much into details of EJB let see structure of
the files and descriptors.

Figure 25 is showing that we have three packages in the src folder, statefulbean ,
statelessbean and test . Each of them contains its components. There are two additional
directories, META-INF (keeps ejb-jar.xml and jboss.xml descriptors for EJBs), WEB-
INF (keeps web.xml descriptors for the TestServlet). So far so good, before seeing those
files and exploring them into more details let us see the figure.

= Z?‘,J- Caunter
=55 are
48 statefulbean
+- (1] ItemBean3tateful.java
+- [J] ItemHormeStateful.java
+- [J] ItemObjectStateful.java
=48 statelessbean
+- 1] ItemBeanStateless, java
+ m ItemHornesStateless java
+ |£| ItemObijectstateless, java
=I5 test
+-[J] TestServiet.java
[ META-INF
45| eib-jar.xml
Bl iboss. «ml
(= WEB-INF
45| webxml
=i, IRE Svystem Library [jdkl.5_04]
= JZEE 1.4 Libraries (JBoss-IDE)
=i web Services 1.0 Libraries (JBoss-1DE)
!I ECLIPSE_HOME [plugins/org.eclipse, tome

|4-'> [0 T = LY

F- [ [ [E

Figure 25: The structure of Counter application

<?xm version="1.0" ?>
<I DOCTYPE ej b-jar PUBLIC '-//Sun M crosystens, Inc.//DID Enterprise
JavaBeans 2.0//EN 'http://java.sun.conidtd/ejb-jar_2 0.dtd >

<ej b-jar>
<enterpri se- beans>

<l-- A mninml session EJB depl oynent -->
<sessi on>
<ej b- nane>St at el essBean</ ej b- nane>
<hone>st at el essbean. | t enHoneSt at el ess</ hone>
<r enot e>st at el essbean. | t emObj ect St at el ess</r enot e>
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<ej b-cl ass>st at el essbean. | t enBeanSt at el ess</ ej b-cl ass>
<l-- or Stateless -->
<sessi on-type>St at el ess</ sessi on-type>
<transacti on-type>Cont ai ner</transaction-type>
</ sessi on>
<sessi on>
<ej b- nane>St at ef ul Bean</ ej b- nane>
<hone>st at ef ul bean. | t enHoneSt at ef ul </ hone>
<r enot e>st at ef ul bean. | t enObj ect St at ef ul </ r enot e>
<ej b- cl ass>st at ef ul bean. | t enBeanSt at ef ul </ ej b-cl ass>
<l-- or Stateless -->
<sessi on-type>St at ef ul </ sessi on-type>
<transacti on-type>Cont ai ner</transaction-type>
</ sessi on>

</ enterprise-beans>
</ejb-jar>

This file is called ejb-jar.xml. It declares enterprise-beans in the file and then describes their
names, remote and home interfaces and the transaction type.

<?xm version="1. 0" encodi ng="UTF-8"?>

<j boss>
<enterpri se- beans>
<sessi on>

<ej b- nane>St at el essBean</ e b- nane>
<j ndi - nane>ej b/ St at el ess</| ndi - nane>
</ sessi on>
</ enterprise-beans>

</j boss>

This file is called jboss.xml and it is specific for JBoss server. It helps to the container to
locate the EJB by keeping the real name and JNDI-name together.

<?xm version="1.0" encodi ng="UTF-8"?>

<web-app xm ns="http://java.sun.com xm /ns/j2ee" version="2.4"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schemna- i nst ance"
xsi :schemalLocati on="http://java. sun.conl xm / ns/j 2ee
http://java. sun. conl xm / ns/j 2ee/ web-app_2_4. xsd" >
<di spl ay- nane>St at el ess |tens</di spl ay- nane>

<servl et >
<di spl ay- nane>Test Ser vl et </ di spl ay- nane>
<servl et - nane>Test Ser vl et </ servl et - nane>
<servl et -cl ass>t est. Test Servl et </ servl et -cl ass>
</ servl et>
<servl et - mappi ng>
<servl et - nane>Test Ser vl et </ servl et - nane>
<url-pattern>/test</url-pattern>
</ servl et - mappi ng>
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</ web- app>

This is the last descriptor and it is used for describing the Servlet called
“TestServlet.java”. It also gives all important information about this Servlet to the
container, like name, classs, url-pattern (context).

Packaging with Eclipse is straight-forward and after right click at Counter project and
choosing all needed files the structure of the package should look like the Figure 26.

Packaging Configurations

Info
Builders Define the packaging configurations awvailable for generation,

Deployment = Dﬁ] MyEiean. jar &dd... ]
Hibernate Settings pr———"

3 JCounterfsrcMETA-INF) ejb-jar oml - = META-

Java Build Path ] JCounter/src/META-INF/jboss xml - META-l Add Standard. ..
+- Java Code .Style [¥l = /Counter/bingstatefulbean - > statefulbean |
+1- Java Compiler [¥l = /Counter/bin)statelessbean - = statelessbean

Javadoc Locakion < E] web, war

15P Compilation Suppart E] fCounterjsrcWEB-INFjweb.xml - = WEB-INF ——4

Packaging Configurations [¥l&= /Counterfbingtest - = test

Project References P —

|

#Doclet Configurations

Figure 26: Packaging with Eclipse

As I already mentioned, it is possible to put those two files (MyBean.jar and web.war) in the
same file. In that case we need one more descriptor called application.xml. It should be placed
into META-INF directory, together with other files. This is the code of application.xml file:

<?xm version="1.0" encodi ng="UTF-8" 7>

<application xm ns="http://java. sun.com xm /ns/j2ee" version="1.4"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schemna- i nst ance"
xsi :schemalLocati on="http://java. sun.com/xm /ns/j2ee
http://java. sun.com xm / ns/j 2ee/ application_1_4.xsd">
<di spl ay- nane>My Count er </ di spl ay- nane>

<descri pti on>Application description</description>
<nmodul e>

<ej b>MyBean. j ar </ ] b>

</ nodul e>

<nmodul e>

<web>
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<web- uri >web. war </ web-uri >

<cont ext -r oot >/ t est </ cont ext - r oot >
</ web>

</ nodul e>

</ application>

This file simply describes MyBean.jar (that contains EJBs) and web.war (Servlets) . It also
shows the context-root of the application. The name could be any but it must end with *.ear.

Running the application

Running of this small but stil enterprise application is simple. By using URL:
http://localhost:808 1/web/test should display the page like in Figure 27.

=8 hitp:Hlocalhost: 8081 Awebltest - Microsoft Internet Explorer

File Edit  Miew Favaorites  Tools  Help

A
. ] i‘| e : !
@ Back. \_J ) search Tk Favorikes @Medl

¢ Links @ Custarnize Links @ Free Hotrail @ Windows ;E[ Windows Medla @ Clu

: Morton Antivirus &%+ 1 Address I@ http Hocalhost: BDEIJ‘webItest

Input vour item!

Figure 27: Inputting the item (number) into stateful and stateless bean



After several inputs (5 ) Figure 28 shows that the stateless bean will keep only the last item (in
this case 5), the last state and he stateful will keep all items (states).

‘28 http:/llocalhost: BOB1/web/test - Microsoft Internet Explorer

File Edit Miew Favarites  Toaols  Help

@Back - \‘_.;' \ﬂ \ELI :\J J,.__;'Searn:h "gn:.;’ Favorites @Medie

¢ Links @ Custornize Links @ Free Haotrail @ Windaws @ Windows Media @'] Clic

I Morton Antivirus B+ |5 Address Is&j http: /flocalhost: 5051 web/test

S
EMPTY

BACK

Figure 28: Stateful vs. Stateless EJB

This is the end of this example. It was not some big and very exciting example but it showed
some fundamental steps in packaging and deploying Session Beans and Servlets. It also showed
how to create descriptors for these files.
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Deploying Servlets Entity Beans and Session Beans

Next example is more advanced than previous two. The reason is the fact that I’'m going to use
more components. I’m going to use Servlets, Session Beans (stateless and two stateful) and CMP
Entity Bean. Beside that I will introduce one of the most basic EJB patterns called “Session
Facade”. Before that I will say few words about Entity Beans and their purpose.

Short introduction to Entity Beans

Entity Beans is an EJB component that saves its state into database. That means we can keep data
much longer (as a table in a database). There are two types of Entity Beans CMP and BNP Beans.
There is also JMS, which is kind of Entity Bean but is used, in different circumstances. BNP
means “Bean Managed Persistence” and it is simply managed by the bean itself. Data is saved
and removed from the tables explicitly with a help of methods made by a developer. CNP means
“Container Managed Persistence” and it saves also data into database but this time the job is done
by the container, so the data is saved implicitly.

User simply passes data to the container and container does the job. This time, the container
implements all needed methods not the developer.

Short introduction to EJB Design Patterns

In order to minimize the number of mistakes and to make the development easier and faster many
developers use already proven methods/practices. These practices are called “Design Patterns”.
The most widely used EJB-Design Pattern is called “Session Facade”. The basic idea behind the
session facade is simply to create a stateless bean and from that bean control and run all other
beans, the most often entity and stateful beans. In this example I used this type of EJB-Design
Pattern. Figure 29 shows the structure of this example. More information about in book “EJB
Design Pattern” by Floyd Marinescu.

Student Application

Student application has a task to save information about students into database. In order to do that
it also uses other J2EE components: Servlets (Client and FinalServlet), Stateless bean (Stateless
Control) , Stateful beans (Stateful A and StatefulB) , class (EJBFactory) and one CMP bean
(StudentBean). Figure 32 shows the structure of the application.

35



Wisual Faradigm for UL Community Edition [not for cammercial use]

Figure 29: Student application

Packaging of application

Now when everything is clear and all classes and descriptors have been created it’s time to
package it and deploy it. After that try to run it. Figure 30a and Figure 30b shows all packages
and folders that are needed for this application. It also shows the structure of the application.

I generated two packages, MyBeans.jar (keeps EJBs) and webclient.war (keeps
Servlets). Before clicking the right button and running packaging, the packages
(MyBeans.jar and webclient.war) must be packaged like in the figure 31.
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i8 student
+ L StudentBean. java
- [J] StudentHome. java
+ 'i_ StudentLocalobject. java
+ L Studentobject. java
8 studentclient
£ studentEJBFactory
= META-IMF
4| ejb-jar.zml
£ iboss.zml
___. jbosscrip-jdbe. ol
[ WEB-INF
4x webxml
+-B=, JRE Svskem Library [jdk1.5_04]
+-E, JZEE 1.4 Libraries {JGoss-IDE)
+-2 Web Services 1.0 Libraries {JBoss-IDE)
~°¢> MyEeans, jar
-}!::-J' packaging-build, xml
) webclient.war

][+

Figure 31: Structure of packages

When packages have been created (right click on Student ->*“Run Packaging”) and the
two packages have been generated it remains only to deploy them. Again, it can be done
through the Eclipse function “Deploy” (right click) or by simply copying the files into
“deploy” folder of JBoss.

Descriptors

This application uses several file descriptors. This file is called ejb-jar.xml and just like
in the previous example it is used by the EJBs. The only difference is that we have one
entity bean called “Student”. Entity beans are specific and we see it from the descriptor.

For example this segment of code:
<cnp-field>

<fi el d-nanme>i d</fi el d- nanme>
</cnp-field>

This segment describes the cmp-field called id. The filed will have same name in the
constructor. So simply said cmp-fields map to the table in a database. The next
interesting parts of the cmp-bean are tags that describe EJB-queries.

Something like this :

<query- net hod>
<met hod- nane>f i ndAl | </ net hod- nane>

<met hod- par ans>

<ej b- ql >SELECT DI STI NCT OBJECT(p) FROM StudentBean p WHERE p.id IS NOT
NULL
</ ejb-ql >
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Both fragments of this code work together. The first one defines method findAll, used to
query the database through the bean and the second simply defines that SQL-look-a-like
query (EJB-QL). There is one more query there called “findByPrimaryKey”. Here is id
used as a unique primary constraint. This method is simply implemented by the container
and doesn’t need any EJB-QL. Apart from that there is nothing else worth mentioning.

<?xm version="1.0" ?>
<I DOCTYPE ej b-jar PUBLIC '-//Sun M crosystens, Inc.//DID Enterprise
JavaBeans 2.0//EN 'http://java.sun.conidtd/ejb-jar_2 0.dtd >

<ej b-jar>
<enterpri se- beans>

<sessi on>

<ej b- nane>St at ef ul B</ ] b- nane>
<home>st at ef ul EJBB. St at ef ul BHone</ hone>
<r enot e>st at ef ul EJBB. St at ef ul BObj ect </ r enot e>
<ej b- cl ass>st at ef ul EJBB. St at ef ul B</ ej b-cl ass>
<sessi on-type>St at ef ul </ sessi on-type>
<transacti on-type>Cont ai ner</transacti on-type>

</ sessi on>
<sessi on>

<ej b- nane>St at el essFacade</ ej b- nane>
<hone>st at el essEJBPat t er n. St at el essCont r ol Hone</ hone>

<r enot e>st at el essEJBPatt ern. St at el essCont r ol bj ect </ r enot e>
<ej b-cl ass>st at el essEJBPat t ern. St at el essControl </ ej b-
cl ass>
<sessi on-type>St at el ess</ sessi on-type>
<transacti on-type>Cont ai ner</transacti on-type>

</ sessi on>
<sessi on>

<ej b- nane>St at ef ul A</ ] b- nane>
<home>st at ef ul EJBA. St at ef ul AHone</ hone>
<r enot e>st at ef ul EJBA. St at ef ul ACbj ect </ renot e>
<ej b- cl ass>st at ef ul EJBA. St at ef ul A</ ej b-cl ass>
<sessi on-type>St at ef ul </ sessi on-type>
<transaction-type>Cont ai ner</transacti on-type>

</ sessi on>
<entity>
<ej b- nane>St udent </ ej b- nane>

<home>st udent . St udent Hone</ hone>

<r enot e>st udent . St udent Obj ect </ r enot e>

<ej b- cl ass>st udent . St udent Bean</ ej b- cl ass>

<per si st ence-t ype>Cont ai ner </ per si st ence-type>
<pri mkey-cl ass>java. |l ang. String</pri mkey-cl ass>
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<reentrant >f al se</reentrant >

<cnp-ver si on>2. x</ cnp- ver si on>
<abst r act - schenma- nane>St udent Bean</ abst r act - schena- nane>
<cnp-field>

<fi el d-name>i d</fi el d- nane>
</cnp-field>
<cnp-field>

<fi el d- nane>nane</fi el d- nane>
</cnp-field>
<cnmp-field>

<fi el d- name>| ast Nane</ fi el d- nane>
</cnp-field>
<cnp-field>

<fi el d- nane>year </ fi el d- nanme>
</cnp-field>
<cnp-field>

<fi el d- name>uni </ fi el d- nanme>
</cnp-field>
<cnp-field>

<fi el d- name>subj ect </ fi el d- nane>
</cnp-field>

<pri nkey-fiel d>i d</prinkey-fiel d>
<query>
<query- net hod>
<met hod- nane>f i ndAl | </ net hod- nanme>
<met hod- par ans>

</ met hod- par ans>
</ query- met hod>
<ej b- gl >SELECT DI STI NCT OBJECT(p) FROM StudentBean p
VWHERE p.id IS NOT NULL</ejb-ql>
</ query>

</entity>

</ enterprise-beans>
</ejb-jar>

The next file that comes with Student project is called jboss-cmp-jdbc.xml.

<I DOCTYPE j bosscnp-j dbc PUBLIC
"-//JBoss// DTD JBOSSCMP- JDBC 4. 0/ / EN'
"http://ww. j boss. org/j2ee/dtd/jbosscnp-jdbc_4 0.dtd">
<j bosscnp-j dbc>
<def aul t s>
<dat asour ce>j ava: / XAOr acl eDS</ dat asour ce>
<dat asour ce- mappi ng>Or acl e9i </ dat asour ce- mappi ng>
<create-tabl e>true</create-tabl e>
<alter-tabl e>fal se</alter-table>
<renove-t abl e>f al se</renove-t abl e>
</ def aul t s>
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<enterpri se- beans>
<entity>
<ej b- nane>St udent </ ej b- nane>
<t abl e- nane>G ads</ t abl e- nane>
<cnp-field>
<fi el d-nanme>i d</ fi el d- nanme>
<col umm- nane>St udent i d</ col um- nanme>
</cnp-field>
<cnmp-field>
<fi el d- nane>nane</fi el d- nane>
<col umm- nane>Nane</ col um- nane>
</cnp-field>
<cnmp-field>
<fi el d- name>| ast Nanme</ fi el d- nane>
<col um- nane>Last Nane</ col utm- nane>
</cnp-field>
<cnmp-field>
<fi el d- nane>year </ fi el d- nane>
<col umm- nane>Year </ col um- nane>
</cnp-field>
<cnmp-field>
<fi el d- name>uni </ fi el d- nane>
<col umm- nane>Uni </ col um- nanme>
</cnp-field>
<cnp-field>
<fi el d- name>subj ect </ fi el d- nane>
<col um- nane>Cour se</ col unm- nane>
</cnp-field>

</entity>
</ enterprise-beans>
</j bosscnp-j dbc>

This file is CMP specific. It is used only with CMP beans. This fragment of code is
probably the most interesting. It is very important to declare the DataSource of your
database where the data will be saved. In my case ORACLE DataSource. If you are using
Hypersonic database you don’t need to do that. If you want to create table during the
runtime set it to true, you probably don’t want to modified tables so set all to false.

<def aul t s>
<dat asour ce>j ava: / XAOr acl eDS</ dat asour ce>
<dat asour ce- mappi ng>Or acl e9i </ dat asour ce- mappi ng>
<create-tabl e>true</create-tabl e>
<al ter-tabl e>fal se</alter-tabl e>
<renove-t abl e>f al se</ renove-t abl e>

</ def aul t s>

The next fragment of code defines the name of the bean and the name of the table where
everything will be saved.

<ej b- nane>St udent </ ej b- nane>
<t abl e- nane>G ads</t abl e- nane>
<cnp-field>
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The rest of the file is just mapping between CMP-fields and tables in the database.

All other files have already been commented in the previous project and I will just list
them.

This is jboss.xml file. It is deployed in META-INF directory.

<?xm version="1.0" encodi ng="UTF-8"?>
<j boss>

<enterpri se- beans>
<sessi on>
<ej b- nane>St at ef ul B</ ] b- nane>
<j ndi - nanme>St at ef ul BeanB</ | ndi - nane>
</ sessi on>
<sessi on>
<ej b- nane>St at ef ul A</ e] b- nane>
<j ndi - nane>St at ef ul BeanA</ j ndi - nane>
</ sessi on>
<sessi on>
<ej b- nane>St at el essFacade</ ej b- nane>
<j ndi - nanme>Sessi onFacade</ j ndi - nane>
</ sessi on>
</ enterprise-beans>enterprise-beans>

</j boss>

The last file is web.xml and it is deployed in WEB-INF. As already mentioned, it is used

to describe Servlets.
<?xm  version="1.0" encodi ng="UTF-8"?>

<web-app xm ns="http://java.sun.com xm /ns/j2ee" version="2.4"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi :schemalLocati on="http://java. sun.conl xm / ns/j 2ee
http://java. sun. conl xm / ns/j 2ee/ web-app_2_4. xsd" >

<servl et >
<ser vl et - nane>Cl i ent </ ser vl et - nane>
<servl et-cl ass>studentclient.Cient</servlet-class>
</ servl et>
<servl et >
<ser vl et - nane>Fi nal Ser vl et </ ser vl et - nane>
<servl et -cl ass>studentcl i ent. Fi nal Servl et </ servl et-cl ass>
</ servl et >
<servl et - mappi ng>
<ser vl et - nane>Cl i ent </ ser vl et - nane>
<url-pattern>/client</url-pattern>
</ servl et - mappi ng>
<servl et - mappi ng>
<ser vl et - nane>Fi nal Ser vl et </ ser vl et - nane>
<url-pattern>/final </url-pattern>
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</ servl et - mappi ng>
</ web- app>

Running the application

Well now everything has been properly packaged and deployed it’s time to test

application. This application queries by using 2 find-methods. User can choose which one
to use.

2 hitp:Mlocalhost:BOB1Awebclient/client - Microsoft Internet Explorer

File  Edit “iew Favorites Tools Help

@Back - \_j d @ h ,;_]Search ?:L(Favorltes @MBEIIEI @ t« LH‘F: - T .

i Links @ Customize Links @ Free Hotmail @ Windows @ wWindows Media @ Click here For more at russellgrant . com
| Norkon Antivirus &% = © Address |@ http:fflocalhost: 8081 fwebclient fdient

Students

StudentID : |1 | Narme ;EMirza | Surname Jahic I

Figure 32: Fill out the first form
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&l hitp:{llocalhost: BOB1 Awebclient/client - Microsoft Internet Explorer,

File Edit View Favorites Tools  Help

P e A { i ! : ¢ ]
: @ Back - s \ﬂ |Ej :Q_'l\] ,;) Search S.{ Favorites e Media @ D::E - .{_];: % .
: Links @ Customize Links @ Free Hokmail @ Windows @ Windows Media @ Click. here For more at russellgrant. com
¢ WNorbon Antiviros &) = | Address !@ http: fflocalhost:S081  webdientfcliznt

Students 2

Year of Graduation |EDD4 iUniversity ;IManchester

Figure 33: Fill out the form 2

=} http:/flocalhost: B0B1/webclientffinal - Microsoft Internet Explorer

File Edit “iew Favorites Tools  Help

@Back b :\u‘,l D |:] l~] /" Search '\?/\Y‘Favarltes eMedia @ E{gv :\ﬁ ?Tﬁ .

: Links @ Customize Links @ Free Hotmail @ Windows @ Windows Media @ Click. here for more at russellgrant, com

: Morkon Antiviris &g+ F Address i@ http: fflacalhost: 5051 fwebclient final

1 Mlirza Jahic MManchester 2004 Computer Science

O EndByPﬂmaryKeyL
® findal

Figure 34: Find all in database
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R http:flocalhost: BOB1 Awvebclient/final?textfield_&findChoice - 285 ubmit—Submit - Microsoft |

Hlr kA Wview FAwOREES Innls  Help

@Bdl_h T u},] |£| @ ‘_;:l ’}__] Search E’:‘\Tﬁr Favuriles @Mt‘did @ E{gv L:’__L: E

i Links @] Customize Linls @] Froo Hotmail @] Windows (@] Windows Modia @& Click hore For mare at russcligrar

Lnnrtnn antirs - Bt w1 address |@ htkpe fflocalhosk 2021 fveebclienk Finaltexthield=2tindiZhaice=225ubmit=5ubrni

Mirza JTahic Ilanchestor 2004 |Computor Soicncc :

[Evonomnns

- Bmlogy e —

Figure 35: Retrieve all from the database

If we choose next time to use primary key and to retrieve only 1 record, it will look like
this.
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@ hitp:fflocalhost: BOB1 Avebclientffinal - Microsoft Internet Explorer

File Edit Miew Favorites  Tools  Help

@ Back - \dj \ﬂ @ i] )__J Search ‘E/':S’ Favorites @ Media @ [
: Links @ Custamize Links @ Free Hotrnail @ Windows @ Windows Media @ Click hete far m
i Morkon Antivirus &l = |3 Address |SE| http:f flocalhost: 5051 fwebclient final

9 Baza Losic Sarajeve 1984 At

@ findByPrimaryE ey |3__j
O findAll

Figure 36: Get record 3 from the database

23 http://localhost: BOB1 Awebclient/final?findChoice-1&textfield-3&Submit

File Edit “iew Favorites Tools  Help

@ Back - \,._-.:3 B @ i :] p Search ‘-g:? Favatites ﬁ‘ Media {
: Links é_hl Custornize Links éj Free Hotrail ;Ej Windows :ﬁj Windows Media sEl Click her

a A =
: Morkon Antivicus &el = @ Address i@ http:/flocalhost: 5051 webclient final?find Chaice=184e

findByPrmarvE ey 3

3 Tom Hanx ETH 2005 Economics

Figure 37: Record number 3 retrieved

45



Well, that is basically all when it comes to using CMP beans. Of course this is just an
introduction and not all features have been covered, but this gives quite good idea how to
deploy this kind of beans by using Eclipse and JBoss. In the next section we are going to
cover security (basic) and JavaMail API with JBoss.

Security issues and JavaMail API

This section is the last of the Part2. I want to say few words about security issues in
JBoss and then to finish with a simple JavaMail API implementation.

JBoss provides several types of security. The most basic is “security_check” type of
security but there are also possibilities to provide more advanced features like “Custom
Security” that uses components called filters in its implementation. JBOSS-LDAP
security offers more robust features. Lightweight Directory Protocol provides connection
that can be used to store information into LDAP-repository.

Introduction to JAAS

So, JAAS is Java Authentication and Authorization Service and it is a standard for all
J2EE application. JBoss also uses this standard. The Java Authentication and
Authorization Service (JAAS) is a set of APIs that can be used for two purposes:
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» For authentication of users, to reliably and securely determine who is currently
executing Java code, regardless of whether the code is running as an application,
an applet, a bean, or a servlet; and

» For authorization of users, to determine reliably and securely who is currently
executing Java code, regardless of whether the code is running as an application,
an applet, a bean, or a servlet; and

JAAS authentication is performed in a pluggable fashion. This permits Java applications
to remain independent from underlying authentication technologies. New or updated
technologies can be plugged in without requiring modifications to the application itself.
JAAS authorization extends the existing Java security architecture that uses a security
policy to specify what access rights are granted to executing code (Sun).

Introduction to JavaMail API

The JavaMail API provides a platform-independent and protocol-independent framework
to build mail and messaging applications. The JavaMail API is implemented as a Java
platform optional package and is also available as part of the Java platform, Enterprise
Edition. JavaMail uses three the most popular protocols: SMTP (for sending emails),
POP3 (for receiving emails) and IMAP (more advance than POP3).

Sending authorized messages using Java Mail API and JAAS

This simple application demonstrates how to use JAAS and JavaMail in the same time.
The simple idea is to create an application that will authorize a user by using JAAS and if
positive allow him to send a message to a local mail server. The message will be end
accessed by using some mail client like “Outlook Express”. Information about the users
will be kept in local database in two tables (users and userroles). Application will use two
JSP, one servlet and one session bean. The code of JavaMail for sending will be in the
bean, in a method called “send.
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Setting up the mail server

Before any deployment and packaging can be done, the mail server and the mail client
must be setup. In my case I will simply use localhost and everything will be at one
machine. When it comes to mail server I’ve chosen RevilloC, free to download, easy to
use, looks nice. After installing RevilloC I needed to create a user and its email. To
access that particular account (from the client) I’ve created username and the password.
Figures 39 shows how the setup should look like.

| 5" RevilloC MailServer - Email Manager

Local Usemame Remate Useiname

[Mirza ; | J

Lecal Pazeword Flemeote Fasowond -

Confitm Local Password Candirm Flemate Passward | tdduser |
= | Edit Ulser
Real Mame : Email Host Dromain Mame

[Mirza Jahic |

Full Emal Address Email Host Port

Irn'iza@lncalhmt |I] Delate Lses F
[ Sendtest emai : e

Figure 39: Creating the user in RevilloC mail server

In order to be able to retrieve sent message from the server you need to configure mail
client. In my case, [ use “Express Outlook”. Simply choose Tools->Accounts and then
add new account. The Figure 40 shows the details.

48



Creake Maid

L .

Toms e

= A% 5;1‘
Send/Recy

@3 LocalFq | 81 pMad | Mews Diectory Service Add 3
- '@ Ink
@ Al Account Tupe Connechiar Remove
2 serd !ﬁ.ﬁ.ctwe Directory diechory service Local Area Network,
@ Dald 4 Bigfoot Intemet ... diectory service Local Area Metwork foperics
@ v L = localkost miail [default] Ay Available X As Dafa
B cal %"-{erﬁiﬂn Internet ... diectory service Local Area Network,
L whotwhee Imer..  diectory service Local Area Metwork Impart..
e

Thers are no cd
- on Contacks fo

Figure 40: Creating the new mail account on Outlook

These configurations should be enough for this application, to send and retrieve the mail.
Deploying the application

The most difficult part of this application is to set up JAAS configuration and to create
tables with some users in a database. In this case I will create two tables, one with the
roles (MyAdmin role) and one with the users and passwords.

Doing that is simple.

CREATE TABLE User s(usernane VARCHAR(64) PRI MARY KEY, password VARCHAR(64))
CREATE TABLE User Rol es(user name VARCHAR(64), userRol es VARCHAR(32))

I NSERT I NTO Users VALUES (' oracle9i','123")

I NSERT | NTO User Rol es VALUES (' oracle9i'," MAdnin’)

After that we need to configure some files in JBoss. The first file is login-config.xml.
This file can be found in server/default/conf directory and the fragment of code that
need to be added is :

<application-policy name="mailclient">
<authentication>
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<login-module code="org.jboss.security.auth.spi.DatabaseServerLoginModule" flag="required">
<module-option name="dsJndiName">java:/XAOracleDS</module-option>

<module-option name="principalsQuery'>select password from Users where username=?</module-
option>

<module-option name=""rolesQuery'>select userRoles,'Roles' from UserRoles where
username=?</module-option>

</login-module>

</authentication>

</application-policy>

This fragment of code simply uses application policy called “mailclient” (name of this
application policy) with ORACLE DataSource and the data from two tables (users and

userroles).

Other files that we need belong to the application and go together in a package. They will
be explained later. The server has to be restart.

Application structure

Application structure is shown in the Figure 41. There is nothing much to say about the
structure since it follows already shows rules.
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src
i mailbean
-] MailBean.jzva
-[3] MailHorme. java
- ] Mailobject. java
- J mailservlst
: + J'L_lj Mailend. java
== META-IMNF
{ ~-¢s| ejb-jar.xml
-2 IRE System Library [jdk1.
[+ = 12EE 1.4 Libraries (JBoss-
+- B, Web Services 1.0 Libraria
== WEE
== WEB-INF
: '_|'_| jhoss-meh, el
g s web,zml
gL janeamail jsp
& login_errar il
g3 login.jsp
5] Mail.jar
o |Z] mailclient. war
o Q.:—_I packaaging-build, sl

Figure 41: JavaMail structure

After running packaging and deployment two files will be created, Mail.jar which is an
EJB that contains the code for sending email and mailclient.war which contains JSPs

and Servlet.



The code

The code that sends email belongs to javax.mail library and is a part of JavaMail API.

EJB method that sends email is “public boolean send(String to,String from,String
subject,String message)throws RemoteException”. It is in the MailBean.
JavaMail code looks like this :

Session session = null;

try {

Message m = new MimeMessage(session);
m.setFrom(new InternetAddress(from));

m.setRecipients(RecipientType.TO,InternetAddress.parse(to,
false));

m.setSubject(subject);

m.setSentDate(new Date());

m.setContent(message,' text/plain');

Transport.send(m);
} catch (javax.mail. MessagingException e) {
e.printStackTrace();

}

return true;

}

Probably the most important code is in WEB-INF. There are two descriptors inside. The

first belongs to JAAS policy and defines policy called “mailclient”. It is called jboss-
web.xml.

<?xm version="1. 0" encodi ng="UTF-8"?>
<! DOCTYPE j boss-web PUBLI C "-//JBoss// DID Wb Application 2.3//EN
"http://ww. | boss.org/j2ee/dtd/jboss-web_3 2.dtd">

<j boss- web>
<cont ext -root>/mai |l cl i ent </ cont ext -r oot >
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<!-- Resource references -->

<I'-- Unconmment the security-domain to enable security. You wll
need to edit the htm adaptor login configuration to setup the
| ogi n nodul es used to authentication users.
-->
<security-domai n>java:/jaas/ mailclient</security-domain>

</ j boss-web>

The second descriptor is web.xml and it is used to describe servlet and JSP (optional).
There are some new elements inside also:

<?xm version="1. 0" encodi ng="UTF-8""?>

<web-app xm ns="http://java. sun.conf xm /ns/j2ee" version="2.4"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schene- i nst ance"
xsi :schemaLocati on="http://java. sun. coni xm / ns/j 2ee
http://java. sun. conl xm / ns/j 2ee/ web- app_2_4. xsd" >

<di spl ay- nanme>JBoss</ di spl ay- nane>

<servl et >

<di spl ay- name>Mai | Send</ di spl ay- nane>

<ser vl et - nane>Mni | Send</ ser vl et - nane>

<servl et -cl ass>mai | servl et. Mai | Send</ servl et -cl ass>
</ servl et>

<servl et >
<di spl ay- nane>| ogi n</ di spl ay- nane>
<servl et - nane>| ogi n</ servl et - nane>
<jsp-file>/login.jsp</jsp-file>
</servlet>

<servl et >
<di spl ay- name>j avanmai | </ di spl ay- nane>
<servl et - name>j avanmai | </ servl et - nane>
<jsp-file>/javamail.jsp</jsp-file>
</servlet>

<servl et - mappi ng>
<servl et - name>Mai | Send</ servl et - nane>
<url -pattern>/send</url-pattern>

</ servl et - mappi ng>

<servl et - mappi ng>
<servl et - nane>| ogi n</ servl et - nane>
<url-pattern>/login.jsp</url-pattern>
</ servl et - mappi ng>

<servl et - mappi ng>
<servl et - nanme>j avanai | </ servl et - nane>



<url-pattern>/javamail.jsp</url-pattern>
</ servl et - mappi ng>

<wel cone-file-list>
This fragnent shows the first page that will be showed
<wel cone-file>/javamail .jsp</wel cone-file>
</wel cone-file-list>

<security-constraint>
<web- r esour ce-col | ecti on>
<web-resour ce- name>nai | cl i ent </ web- r esour ce- nane>
<descripti on>An exanple security config that only allows users
with the role JBossAdnmin to access the JavaMail web application
</ descri ption>
<url-pattern>/*</url-pattern> protect all resources
<ht t p- net hod>CET</ ht t p- net hod>
<ht t p- net hod>POST</ ht t p- net hod>
</ web-resour ce-col | ecti on>
<aut h- constrai nt >
<r ol e- name>nyAdni n</ r ol e- nane>
</ aut h-constrai nt >
</ security-constraint>

<l ogi n-config> Login page is showed first and if authentication fails
| ogi n_error
<aut h- net hod>FORM</ aut h- net hod>
<form | ogi n-confi g>
<f orm | ogi n- page>/1 ogi n. j sp</forml ogi n- page>
<formerror-page>/login_error.htm </formerror-page>
</forml ogi n-config>

</l ogi n-confi g>
<security-rol e>
<r ol e- name>nyAdni n</ r ol e- nane>

</security-rol e>

</ web- app>

Running the application

After going to localhost:8081/mailclient we can run the application. The next few
snapshots show all-important moments:
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File Edit Wiew Faworites Tools  Help

@Back b \“) @ @ ‘_;j )jj Search “i\?Favnrites e

Links @ Cuskomize Links éj Free Hotmail :éj Windows @ Windows Media @

: !
Morton Antivires &+ |1 Address i@ http: fflocalhost: 5061 fmailclient)

Username: oracledi |

Password: !"'| |

Figure 43: Log in the web

‘2l JBoss L DAP sample - Microsoft Internet Explorer

File Edit Miew Fawarites  Toaols  Help

@ Back - I\_’i‘i m @ \L;\J p Search ‘?i? Favaorites e‘ Media @
: Links @ Custornize Links Q Free Hokrmail @ Windows @ Windows Media @ Click here Fo

: Morkon Antivicus i = | Address !@ http: /flocalhost: 8081 fmailcientli_security_check

Error logaing you !

Figure 44: Wrong password
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Morbon antittiros &+ 0 Address @j http:fflocalhost: 8051 fmailclient

JavaMail-Ja2s and JBoss

To: imirza@lucalhust

From:: k| |E§3hutbuxc_|:|m
Subject: |Hello JBossl |

?JBDSS provides really nice way
|to do use JALS and JavaMail API. i

i
:Regards i
Mirza E

[ Submit Il Reset |

Figure 44: The login succeeded
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Bol o

Create Mail Repl

& Hello JBoss!
: Fle Edt View Tools Message  Heb J#
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5 Outlock Express ~ Reply Repydl Foward  Print  Delete  Previous
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; g :}r::; (' ¥ Date:  den september 2002 21556
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i E 3:1;2::[:: Subject:  Helo JBosst
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5 Drafts ) )
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2 Contacts Javaldal APT L
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- SE Notes
|G Tasks Regards B
: " Iirza
Confacts Y

There are no conkacts ko
an Cortacks ko creats an

Figure 45: Bla Bla Bla



PART 3

Building with Ant

Apart from using Eclipse for packaging and deployment, Ant program can also be used
separately. That basically means: downloading Ant from the www.apache.org ,installing it ,
creating “build-file” and at the end simply running it. Probably the most difficult part of
this is creating “build-file”.

Build

Build file is simply and xml file that contains set of paths to the compiler and server, set
of properties (folders that contains our files) and set of targets (description of various
actions). It can be very difficult to create a good “build-file” for packaging and
deployment of an application if the application is large. My example shows a build-file
from the previous project “Student”. That build-file creates 3 extra files: MyBean.jar
(contains EJBs and descriptors), web-client.war (contains Servlets) and enterprise.ear
(contains both of them).

The most important parts of the build-file that I call student-build are:

1. Describes paths and properties. This part contains path for jboss-build.properties file
which simply describes all important paths of the server JBoss. I also define two
properties for this file: src (source code), build 8compiled code).

<project name="student" default=""all" basedir=".">

<property file="../jboss-build.properties' />

<property name=""'src.dir" value="3${basedir}/src"/>
<property name=""build.dir" value="3${basedir}/build"/>

<!-- The classpath for running the client -->
<path id="client.classpath''>

<pathelement location=""'${build.dir}" />
<fileset dir=""${jboss.home}/client'>
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<include name=""**/* jar"/>
</fileset>
</path>

<!-- The build classpath -->
<path id="build.classpath''>
<path refid=""client.classpath'/>
<fileset dir=""${jboss.server}/lib/"'>
<include name=""javax.servlet*.jar'"/>
</fileset>
<!-- for java2wsdl -->
<fileset dir=""${jboss.server}/deploy/jboss-ws4ee.sar/">
<include name="""*jar"/>
</fileset>
</path>

2. Set of targets for creation of the most basic packages : MyBean.jar, web-client.war
and enterprise.ear. Each of them contains its descriptors.

<!--

=== ..>
<!-- Initialises the build. -—
<!--

=== ..>

<target name=""prepare''>
<mkdir dir="${build.dir}"/>
</target>

<!--

=-->

<!-- Compiles the source code ->
<!--

=->
<target name=""compile" depends="prepare'>
<javac destdir=""${build.dir}" classpathref=""build.classpath"
debug="on">
<src path="3${src.dir}"/>
</javac>
</target>
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<target name=""MyBean" depends=""compile'>
<mkdir dir="jar" />
<delete file="jar/MyBean.jar'/>

<jar jarfile=""jar/MyBean.jar">
<metainf dir="'src/meta-beans" includes="**/*xml" />

<fileset dir=""${build.dir}">
<include name="statefulEJBA/**" />
<include name="stateful EJBB/**" />
<include name="studentEJBFactory/**" />
<include name="statelessEJBPattern/**" />
<include name="student/**" />
</fileset>
</jar>
</target>

<target name="servlet" depends="'"compile'>
<mkdir dir="jar" />
<delete file="jar/web-client.war' />

<war warfile="jar/web-client.war'" webxml="WEB-INF/web.xml'>

<fileset dir=""${build.dir}">
<include name=""studentclient/*.class" />
</fileset>

</war>
</target>

<!-- Creates an ear file containing the ejb jars and the web client war. -->
<target name=""'enterprise''>
<delete file="jar/StudentEnterprise.ear" />
<ear destfile=""jar/StudentEnterprise.ear'" appxml=""src/WEB-
INF/application.xml">
<fileset dir="jar" includes="*.jar,*.war"/>

</ear>
</target>

<!-- Deploys the EAR file by copying it to the JBoss deploy directory. -->
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<target name=""deploy" depends="enterprise''>
<copy file=""jar/StudentEnterprise.ear'" todir=""3${jboss.server}/deploy' />
</target>

<!-- Deletes build directory -->
<target name=""clean'>
<delete dir=""${build.dir}" />
<mkdir dir="${build.dir}" />

</target>

</project>

Running the student-build.xml file is easy. Let say to package EJBs we should run “ant
student-bean.xml MyBean”. MyBean is a target in this case. To package servlets we
should run target called “servlet”, “ant student-bean.xml servelt”, and to package those
two into an enterprise package we should run “ant student-bean.xml enterprise”.

Deployment should use target deploy.

In order to package all components into single package (*.ear) we must create
application.xml file. This file has been discussed before and in this example it looks
something like this:

<?xml version="1.0" encoding="UTF-8" ?>
- <application xmIns=""http://java.sun.com/xml/ns/j2ee" version="1.4"
xmlns:xsi=""http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation=""http://java.sun.com /xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/application_1 4.xsd'>
<display-name>JBossDukesBank</display-name>
<description>Application description</description>
- <module>
<ejb>MyBean.jar</ejb>
</module>
- <web>
<web-uri>web-client.war</web-uri>
<context-root>web-client</context-root>
</web>
</module>
- <security-role>

</application>
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After running those three targets, three packages should be created.

File Edit Miew Favorites Tools  Help

@Back - \_‘_;J L@ ’::] seatch i{L.EE“'_-FDIders v

: Address |E,'] CDocuments and Settings\Mirza JahiciDeskkop\buildingruntjar

: Markon Antiviras & -

) ] vieb-client, war m = MyBean
File and Folder Tasks aaal | AR File = | Executable Jar Filz
2230 | cyp =A4| 1zke

Ej Make a new Folder

&8 Fublish this Folder to the StudentEnterprise ear

E&R. File

Wb
Fﬁ? Share this folder 16 KB

% >>.-

Other Places

I run

() My Documents

Figure 46: Packaging with Ant

The file that describes properties of the JBoss is called jboss-build.xml. This file looks
like this:

# Set the path to the JBoss directory containing the JBoss application server
# (This is the one containing directories like ""bin", "client" etc.)

jboss.home=C:/JBoss
jboss.server=${jboss.home}/server/default
jboss.deploy.dir=${jboss.server}/deploy

Deployment with Ant can be necessary in situation where the team of developers is large
and the number of files too. In that case one developer can package and deploy
everything from one place.

62



XDoclets

Creating the J2EE components in a conventional way can be tedious task. Sometimes
applications are huge and generating descriptors can be error prone. In order to reduce
errors and to make development faster and cheaper XDoclets are used. The are simply
meta-data that can be used for generating home and remote interface of EJB and all

descriptors that we might need. Eclipse makes generation of XDoclets very easy and the

developer simply creates only a Bean with its business methods. After that business
method is described by XDoclet and based on that all interfaces and descriptors for the

given EJB are generated at once. Running XDoclet is similar to running packaging from

the property menu.

Some examples of XDoclets :

* @ejb.bean name = "Fibo"

* display-name = "Fibo EJB"

* description = "EJB that computes Fibonacci suite"
* view-type = "remote"

* jndi-name = "ejb/tutorial/Fibo"

*

public class FiboBean implements SessionBean {

/**

* @param number
* @return
*

* @ejb.interface-method view-type = "remote"
*
public double[] compute(int number) {
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Conclusion

JBoss is far from simple application server to use. It is probably one of the most
difficult application servers but also one of the best and the most popular. In
order to reduce the time of working with JBoss and to make it easier Eclipse and
JBoss-IDE are used. They help in developing applications faster and using JBoss
easier. Ant is also very important tool that comes together with Eclipse but can
also be used separately.

References:

- “Start guide” www.Jboss.com

- JBoss-IDE by Hans Dockter and Laurent Etiemble
- www.eclipse.org

- www.Apache.org/Ant
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