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WAS v7 Programming Model Goals

�One word ……… Simplify

�Simplify the programming model

�Simplify application assembly / packaging

�Simplify testing

�Simplify Object Relational Mapping

�Simplify Web Services Development
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Agenda

� Java Enterprise Edition (Java EE) 5 

�EJB 3.0

�JPA

�Web Services 

�JEE 5

�WS*

�Application Development Tooling

�Rational Application Developer (RAD)
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WAS V7 supports Java EE 5

� Java annotations (JSR 175)

�Enterprise JavaBeans (EJB) 3.0

� Java Persistence API (JPA)

�Web services (JAX-WS 2.0)

�Web application technologies

�JSP 2.1 ( Java Server Pages)

�JSF 1.2 ( Java Server Faces)

�Servlet 2.5
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@Annotations

� Java EE 5 annotations let you embed resources, 
dependencies, services, and life-cycle notifications 
directly in your source code

�Replace descriptors for most purposes 

�Reduce the number of artifacts you have to maintain

�Allow application settings to be visible in the component 
they affect

�Can be used, e.g., when: 

�Developing Enterprise JavaBeans applications 

�Defining and using Web services 

�Mapping Java technology classes to databases 



IBM Software Group

7WASv7,Java EE 5 tools & RAD 7.5© 2008 IBM Corporation

Annotation based Dependency Injection

�Resource dependencies can be declared using 

annotations

�Inversion-of-Control (IoC) pattern eliminates boilerplate 
code and lets the container do the work

�No longer need to use factories to get objects from JNDI

�Examples:

�@EJB @EJB @EJB @EJB ShoppingCartShoppingCartShoppingCartShoppingCart myCartmyCartmyCartmyCart

�@Resource @Resource @Resource @Resource DataSourceDataSourceDataSourceDataSource bankDSbankDSbankDSbankDS

�WAS v7 uses dependency injection to avoid clutter, 

allowing you to focus on business logic…
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Security Annotations and Authorization

�Annotations can be used for role-based 
authorization

�Provide equivalent functionality to:

�<security-role>, <method-permission>, <run-as>, 

<exclude-list>

�Five annotations are supported:

�Servlets: @DeclareRoles and @RunAs

�EJB: @DeclareRoles, @DenyAll, @PermitAll, 
@RolesAllowed, @RunAs
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EJB 3 Programming Model

� Two types of EJBs:

�Session beans (stateless and stateful)

�Message driven beans

�A complete new persistency model

�based on the JPA standard

�supersedes EJB 2.x entity beans

�Make it as easy as possible to implement simple 

things, while keeping complex things possible

Simplification
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Simplifying EJB 

�EJBs are now POJOs

�Expose regular business interfaces 

�No need to implement javax.ejb.SessionBean

�Interfaces no longer have to implement EJBObject

�No longer have to throw RemoteException

�Home interfaces no longer required

�EJB implementations no longer required to implement 
EJB life cycle methods. Use callback annotations instead.



IBM Software Group

12WASv7,Java EE 5 tools & RAD 7.5© 2008 IBM Corporation

Example: Simplifying EJB - continued
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EJB 2.1 Descriptor vs EJB 3.0
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Annotations vs EJB Deployment Descriptor

� EJB deployment descriptors are now optional
�Used to override information specified in the annotations.

�Can be sparsely populated. No entries needed except to override 
defaults.

�Can be used as an alternative to annotations or in combination.

� Annotations assume the obvious – but allow specification of 
non-default values.
�Configuration by Exception

� Annotations to allow specification of meta-data, making 
deployment descriptors optional
�@Stateless stateless session bean

�@Stateful stateful session bean

�@MessageDriven message-driven bean

�@Entity JPA entity
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Backwards compatibility

� EJBs 1 and 2 are still supported by WAS v7 EJB container

� To call an older bean from an EJB 3.0 bean:

�Inject the home interface

@EJB
private CustomerHome customer;

� To call an EJB 3.0 bean from an older bean:

�Add an EJB reference to lookup the business interface

Customer3 customer =
(Customer3) ctx.lookup("java:comp/env/Customer3"); 

� Or look up the home interface and use the bean just as you 
would an older bean

� The EJB 3.0 bean must have a home interface, and a component 
(EJBObject/EJBLocalObject based) interface

WAS V7 EJB Backward Compatibility
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�Persistence is a challenge in EJB 2.1

�Complex programming model

�Entity beans considered too heavyweight

�EJB-QL considered too limited

�Other approaches have emerged in response

�Custom frameworks or plain JDBC™

�Object-relational mapping (ORM) solutions

� Hibernate

� OpenJPA

� Toplink (now EclipseLink)

� Others

The Object Relational Mapping Challenge
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Java Persistence API (JPA)

� JPA is a standard persistence and object-relational 
mapping (ORM) framework for Java 

�Part of the EJB 3.0 specification (JSR220)

�Provided by the javax.persistence package

�Enables persisting POJOs to a relational database
� No deployment code or abstract classes

� No interfaces required

�Metadata is specified with Java annotations or in XML 
deployment descriptors

� JPA is available in both Java SE and Java EE 
environments
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public abstract class CustomerBean implements 
Customer, EntityBean {

public CustomerBean() {  }

public abstract String getName();

public abstract void setName(String n);

public abstract int getAmountSpent();

public abstract void setAmountSpent(int 
amount);

private EntityContext ctx;

public String ejbCreateByName(String) throws 
EJBException    {  }

public void setEntityContext (EntityContext 
theCtx) throws EJBException {

ctx = theCtx; }

public void unsetEntityContext() throws 
EJBException {

ctx = null; }

}

public abstract class CustomerBean implements 
Customer, EntityBean {

public CustomerBean() {  }

public abstract String getName();

public abstract void setName(String n);

public abstract int getAmountSpent();

public abstract void setAmountSpent(int 
amount);

private EntityContext ctx;

public String ejbCreateByName(String) throws 
EJBException    {  }

public void setEntityContext (EntityContext 
theCtx) throws EJBException {

ctx = theCtx; }

public void unsetEntityContext() throws 
EJBException {

ctx = null; }

}

@Entity @Table (name=“CUSTS”)

public class Customer implements Serializable {

public Customer() {  }  

@Id

public String getName()  {  return name; }

public void setName(String n)  {  name = n; }

public int getAmountSpent()  { return 
amountSpent; }

public void setAmountSpent(int a) { 
amountSpent = a; }

private String name;

private int amountSpent;

}

@Entity @Table (name=“CUSTS”)

public class Customer implements Serializable {

public Customer() {  }  

@Id

public String getName()  {  return name; }

public void setName(String n)  {  name = n; }

public int getAmountSpent()  { return 
amountSpent; }

public void setAmountSpent(int a) { 
amountSpent = a; }

private String name;

private int amountSpent;

}

EJB 2.1 Entity Bean JPA

Entity Bean vs JPA
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Web services: Java EE 5 - Standards

� Java API for XML Web services (JAX-WS)

�Supersedes JAX-RPC

�Simplified Web service development

�Standardized programming model for using WS-
Addressing

� JAXB 2.1 for simpler XML to Java mappings, 

including improved support for XML type 

substitution

�StAX 1.0 for high-performance streaming parsing
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� Support for generic XML/HTTP as a protocol binding

�Create clients and providers that do not use SOAP for their wire level 
message format

� Asynchronous support for clients

�Using either a polling or callback mechanism

� Supports Message Transmission Optimization Mechanism 
(MTOM)

�Improved method for sending binary attachments

� As in JAX-RPC, JAX-WS provides a mechanism for 
application handlers

�Insert or retrieve data from a message as it moves through the Web 
services engine 

JAX-WS Web Services
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� WSImport

� for top down development

� Create a Web service form a WSDL

� JAX-WS equivalent of WSDL2Java

� WSGen

� for bottom up development

� Create a Web service from Java code

� JAX-WS equivalent of Java2WSDL

� Java SE 6

JAX-WS Web Services Tools

WSDL

<service>
<binding>

<portType>
<message>

Service
Interface

Proxy
Interface

JAX-B
Classes

C
re

a
te

s
U

s
e

s

Implementation

Implemented
by

Uses

WSImport

WSGen
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JAX-RPC 1.1 Code

public interface StockQuote 

extends Remote {

public float getQuote(String sym) 
throws RemoteException;

}

public class QuoteBean implements 
{

public float getQuote(String sym) 
{ … }

}

JAX-WS 2.0 Code

@WebService

public interface StockQuote {

public float getQuote(String sym);

}

@WebService

public class QuoteBean implements 
StockQuote {

@WebMethod

public float getQuote(String sym)

{ ... }

}

JAX RPC vs JAX-WS
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WAS v7 WS* Standards

�Support for OASIS standards

�Emphasize interoperability (with, for example .NET):

�WS-I profiles: 

�WS Reliable Secure Profile

�Basic Profile 1.2 and 2.0

�WS-ReliableMessaging

�WS-SecureConversation 

�WS-Trust
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Additional WAS V7 WS* Standards

�WS-Transaction 

�WS-SecurityPolicy

�Kerberos Token Profile 

�W3C WS-Policy

�W3C WS-Addressing Metadata

�W3C SOAP 1.2 

�W3C MTOM and XOP

�WS-MetadataExchange
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WAS v7 Standards

�WAS v7 Standards

�http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/inde
x.jsp?topic=/com.ibm.websphere.nd.multiplatform.doc/info
/ae/ae/rovr_specs.html

�Web Sevices Standards

�http://publib.boulder.ibm.com/infocenter/radhelp/v7r5/inde
x.jsp?topic=/com.ibm.webservice.wsfp.doc/topics/cwsfpst

andards.html
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RAD 7.5:  Background

�Rational Application Developer (RAD) 7.5

�Based on Eclipse 3.4

� IBM’s IDE for WAS 7

�Has built-in WAS 7 server for testing purposes

�RAD 7.5 can also create & test older, J2EE 1.4, 

1.3, and 1.2 applications
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Annotation support in RAD 7.5 

�While editing Java files annotations can be added 

using the content assist function  

�Type ‘@’ then hit ctrl+space to display a list of available 
annotations including annotations for

� EJB 3.0

� JAX-WS

� JPA

� The editor provides validation for annotations while 

you type

�Annotations are also able to be edited, added, and 

removed using the new Annotation view
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Content assist helps add annotations
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The Annotation view
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RAD 7.5: Creating an EJB 3.0 project

� The EJB project creation wizard now defaults to 

EJB 3.0 support

�Older EJBs are still supported and available as 

options in the drop down list

�You cannot create

�EJB 1.1, 2.0, 2.1 bean in an EJB 3.0 Project  

�EJB 3.0 bean in a non 3.0 compliant project
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New Session Bean generated code

� When the stateless bean is created, an annotation 
@Stateless is added to mark it as a stateless bean  

� The local and remote interfaces are created and the bean 
implements them automatically
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Example:  MDB generated by wizard
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EJB 3.0 deployment descriptor

� The EJB deployment descriptor is now optional with 
EJB 3.0

� The deployment descriptor is only generated into the project 
if the option to generate a descriptor was selected during 
the creation of the EJB 3.0 project 

�As an alternative you may right click on the EJB module and select 
Java EE > Generate Deployment Descriptor Stub

� The ejb-jar.xml file is available to be edited with the 
deployment descriptor editor

�This editor allows developers to add, remove, and modify EJB 
descriptions and properties
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Example:  deployment descriptor 
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Entity Beans

�Entity Bean support has changed for EJB 3.0. 

�Entity Beans are based on the EJB 2.x specification

�WAS currently does not support 2.x Entity beans in a EJB 
3.0 Jar

� The Java Persistence API (JPA) was introduced 

with the EJB 3.0 specification as an option to 2.x 

Entity beans 

�JPA provides a simplified model for working with 
persistent data
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JPA development tools overview

� New JPA projects and JPA views

�Add JPA support to existing projects by enabling the JPA facet

� Tools for working with JPA annotations 

�Java editor provides validation, content assist and quick fixes for JPA 
annotations

�Modify annotation properties in JPA details view or annotations view

� JPA XML editors (persistence.xml, orm.xml) 

� Wizards for creating and initializing object-relational 
mappings

�Create tables from entity classes (top-down)

�Create new entity beans from existing database tables (bottom-up)
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JPA Development perspective

The Package 
Explorer view 
shows project 

structure

Work with data 
connections in 

the Data Source 
Explorer view

JPA 
Structure
view provides 
a tree display 
of the data in 
a JPA class

Display Java 
classes, work 

with deployment 
descriptors in 

the main panel

Highlight a 
JPA construct 
in the JPA 
Structure view 
to see 
configuration 
details in the 
JPA Details
view
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Creating entities from database tables

� Configure a database connection in 
the project

�Database needs to contain a table to use 
for generating an entity

� Right-click on the project in the Project 
Explorer and select JPA Tools > 
Generate Entities

� Choose the appropriate connection 
and schema in the Database 
Connection panel

� Select the table to use to create an 
entity

� Tools automatically generate a class 
based on the table structure

� Includes data members and accessor 
methods
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Creating a database table from an entity

� Use JPA entities to create 

database tables top-down

� In the Package Explorer view, right-

click the JPA project and select 

JPA Tools > Generate DDL... 

�The JPA tools create a file named 

Table.ddl in the META-INF 

directory of your JPA project

�Double-click Table.ddl to open it

�Configure the connection properties 

using the dropdown menus at the 

top of the editor

�Right-click in the editor and select 

Execute All

�Check the SQL Results view to see 

if the table generation was 

successful
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RAD 7.5:  Web services 

�JAX-WS development wizards

�Top down 

�Bottom up

�Client generation wizards

�Policy Set support
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Web service provider wizard
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Web service client wizard
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Policy Set support
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Policy Set support
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WAS v7 Jython Library Support

�WAS v7.0 server added built-in Jython script 

libraries 

�Only available in WAS v7.0 server.

� Jython library support includes:

�New preference to the Jython preference page

�Content-assist/code completion to the Jython editor for 
the new script libraries.
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Jython Library -Content assist example
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RAD References

�What’s New in RAD 7.5 Technote

�http://www-
01.ibm.com/support/docview.wss?rs=2042&uid=swg2701
4208

�RAD 7.5 InfoCenter

�http://publib.boulder.ibm.com/infocenter/radhelp/v7r5/inde
x.jsp
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