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What I will not talk about:

�Java ME

�Web frameworks, such as Tapestry, JSF, Wicket, WebWork, etc

�Swing and other client side technologies

�Java Plug-in, Java Web Start, etc

Areas I plan to cover in upcoming revisions of this document are:

�JBI: JSR 208

�JAXB: JSR 222

�Java EE 5.0

�NIO.2: JSR 203, scheduled for Dolphin

�STaX: JSR-173, scheduled for Java EE 5.0

�JAX-WS: JSR 224, scheduled for Java EE 5.0
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I have used Java full time since 1998 and I’m a member of the JCP. In a 
previous life I was a member of the standardization committee for C++.

Currently I work as a server side programmer at Crisp, a team of highly 
experienced consultants in Stockholm. From 1999 to 2003 I worked as a 
Java developer in Silicon Valley, just south of San Francisco.

Please send your comments to mats@henricson.se

I will consistently use the new names for the Java profiles:

J2SE � Java SE

J2EE � Java EE
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Annotations are to some degree replacing XML for configuration.
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public class SimpleTest
{

@Configuration(beforeTestClass = true)
public void setUpClass()
{

// Invoked after the test class is instantiated
// and before any test methods are invoked

}

@Configuration(beforeTestMethod = true)
public void setUpMethod()
{

// Invoked before each test function is invoked
}

I think the use of annotations in TestNG is a good example, because 
everyone knows how JUnit works, so the TestNG annotations should be 
quite easy to understand.
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@Test(groups = {"inittest"})
public void serverStartedOk()
{
// Your test code

}

@Test(dependsOnMethods = {"serverStartedOk"},
groups = {"functest"})

public void testItWorks()
{
// Your test code

}
}
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@Target(TYPE, FIELD, METHOD, 
PARAMETER,CONSTRUCTOR,

LOCAL_VARIABLE, ANNOTATION_TYPE, PACKAGE)
@Retention({SOURCE,CLASS,RUNTIME})
public @interface Banana
{

public enum Type { GREEN, YELLOW, BLACK };

String name() default "";
Type type() default Type.YELLOW;
// ...

};

Annotations from different sources may have name conflicts, so namespaces 
should be used!

A tool called apt is used to process annotations at compile time.
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@property private String foo;
@Persistent private String street;
@Overrides public

void mousePressed(MouseEvent e) {}
@Deprecated public void foo(int i) {}
@Asynchronous public void bar(int i) {}

@Resource int maxPercentage = 20;
@EJB private ShoppingCart myCart;

@Stateless public class Cart;

In no particular order.
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@Stateful public class Xyz;
@MessageDriven public class Abc;

@Entity public class OrderEntry;

@Id(generate=SEQUENCE)
public Long getEmpNo() {return empNo;}

@Dependent public Address getAddress()
{return address;}

@Inject protected
void setSessionContext(SessionContext ctx)

{this.ctx = ctx;}

There are a bunch of standard annotations described in JSR 250: 
http://jcp.org/en/jsr/detail?id=250
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The most well known Dependency Injection framework is Spring. Others are 
HiveMind and PicoContainer. Limited support for Dependency Injection 
comes in EJB 3.0.
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public class OrderEntryImpl implements OrderEntry
{

public void enterOrder(int customerId,
Order newOrder)

{
Customer customer = (Customer)

em.find("Customer", customerId);
newOrder.setCustomer(customer);
customer.getOrders().add(newOrder);

}
}

4������-5�&���0�$����������E�&E���&�����&D
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public class OrderEntryImpl implements OrderEntry
{

private EntityManager em;

public void setEntityManager(EntityManager em)
{

this.em = em;
}

public void enterOrder(int customerId,
Order newOrder)

{
// ...

}
}

3�$0�$����
55��setEntityManager() ?



14

���������� ��	
���
���������� �������� �/

6��������� 0�������
�F
����*��
55����;

InputStream is =
new FileInputStream("beans.xml");

XmlBeanFactory bf = new XmlBeanFactory(is);
OrderEntry oe =

(OrderEntry) bf.getBean("orderEntry");
oe.enterOrder(...);

6
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There are numerous ways to create a BeanFactory. The above example is 
just one way, and not necessarily the best.
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<beans>
<bean id="orderEntry"

class="com.acme.OrderEntryImpl">
<property name="entityManager">

<ref bean="myEntityManager"/>
</property>

</bean>
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<bean id="myEntityManager"
class="com.acme.MyEntityManager">

<property name="dataSource">
<ref bean="myDataSource"/>

</property>
</bean>
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<bean id="myDataSource�
class="org.apache.commons.dbcp.BasicDataSource�
destroy-method="close">

<property name="driverClassName">
<value>com.mysql.jdbc.Driver</value>

</property>
<property name="url">

<value>jdbc:mysql://localhost:3306/mydb</value>
</property>
<property name="username">

<value>root</value>
</property>
<property name="password">

<value>scott</value>
</property>

</bean>
</beans>

&*)
�
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5�������������0����$�H�������;
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There are some drawbacks too:

1. Weak typing in XML files, so spelling mistakes shows up at runtime, not 
compile time.

2. Configuration spread to both Java and XML. The Java code gets cleaner 
with Dependency Injection, while XML configuration can be a bit complex.
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You could argue that Hibernate has been around for a long time and really 
isn�t anything new. But many programmers across the world have not yet 
switched to frameworks like Hibernate for mapping relational tables to Java 
objects. This presentation of Hibernate also concentrates on how it works in 
version 3.0, to give readers a taste of what is the latest in Hibernate.
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public class Employee
{

private Long id;
private String name;

public Long getId() { return id; }

protected void setId(Long id) { this.id = id; }

public String getName() { return name; }

public void setName(String name) {
this.name = name;

}
}

Hibernate will assume the existence of a table named EMPLOYEE, 
containing columns with names ID and NAME. If that is correct, almost no 
configuration is needed.

Requirements for Hibernate POJO classes:

�Empty constructors

�Needs a primary key, preferrably with no built-in semantics. Hibernate can 
generate it for you.

�JavaBeans get/set methods
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It can be a bit unnerving to not have total control of how persistence works, 
but you�d better get used to it! Besides, it�s really pretty boring.



26

���������� ��	
���
���������� �������� ��

=�����*�!����*���&�
���)�1��5
����

.�����
55*����!����$��������� �����)8��� �������

public class ProductDaoImpl
extends HibernateDaoSupport implements ProductDao

{
public List loadProductsByType(String type)
{

return getHibernateTemplate().find(
"from test.Product p where p.type=?", type);

}
}

4������!�������������
�5�������2���!����-,����;�

Guidelines for writing DAO classes:

� First write an interface, such as ProductDao, with no coupling to Hibernate

� Then write a specific ProductDaoHibernateImpl that implements ProductDao

� Use Java 5 generics or Spring to simplify the ProductDaoHibernateImpl class

� Use Spring to get the DAO objects, so that you can switch DAO 
implementation, for example during testing

� Write BusinessObjects (session beans) that gets objects from DAOs and 
does business stuff with the objects
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/**
* @hibernate.class
* table="CATS�
*/
public class Cat
{

private Long id;
private Cat mother;
private Set kittens;
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/**
* @hibernate.id
* generator-class="native"
* column="CAT_ID"
*/

public Long getId()
{

return id;
}

private void setId(Long id)
{

this.id = id;
}
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/**
* @hibernate.many-to-one
* column="PARENT_ID"
*/

public Cat getMother()
{

return mother;
}

void setMother(Cat mother)
{

this.mother = mother;
}
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/**
* @hibernate.set
* inverse="true"
* order-by="BIRTH_DATE"
* @hibernate.collection-key
* column="PARENT_ID"
* @hibernate.collection-one-to-many
*/
public Set getKittens()
{

return kittens;
}
void setKittens(Set kittens)
{

this.kittens = kittens;
}
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<?xml version="1.0"?>
<!DOCTYPE hibernate-mapping PUBLIC

"-//Hibernate/Hibernate Mapping DTD//EN"
"http://hibernate.sourceforge.net/

hibernate-mapping-1.1.dtd">
<hibernate-mapping>

<class name="xxx.yyy.Customer"
table="customers">

<id name="id" column="id" type="long">
<generator class="hilo.long"/>

</id>
<property name="name"    type="string"/>
<property name="created" type="timestamp"/>
<property name="xxxx"    type="long"/>

</class>
</hibernate-mapping>

This is just a sketch. Normally they�re much longer and more complex.
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There are a few restrictions:

1. Must be annotated with @Entity

2. A public or protected no-args constructor is required

3. The class and its functions must not be declared final

4. Must have a serializable primary key, preferrably long or int

5. Properties must be accessed through public or protected JavaBeans 
get/set functions, or be protected members

6. Persistent properties must not be public

7. Collections of persistent data must be specified as java.util.Collection, 
java.util.Set, java.util.List or java.util.Map

8. CRUD of entity beans is through an entity manager which is accessed 
through JNDI or dependency injection

9. If entity beans inherit eachother, then their primary keys must be of the 
same type
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@Entity
public class Employee
{

private Long id;
private String name;

@Id
public Long getId() { return id; }

protected void setId(Long id) { this.id = id; }

public String getName() { return name; }

public void setName(String name) {
this.name = name;

}
}

In this case, the container will assume there is an EMPLOYEE table, with 
columns ID and NAME. Almost no extra configuration is needed if these 
assumptions are true.
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@Entity
@Table(name="EMPL")
public class Employee
{

// ...
}

The container will now save Employee objects in the EMPL table.
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@Entity
@Table(name="EMPL")
@SecondaryTable(name="EMPL_DETAILS",

pkJoin=@PrimaryKeyJoinColumn(name="EMPL_ID"))
public class Employee
{

// ...
}

In this case Employee objects are saved in two tables; EMPL and 
EMPL_DETAILS.
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@Entity
public class Employee
{

// ...
@Column(name="name",

nullable=false,
length=100)

public String getName()
{

return name;
}
// ...

}

Always annotate the get function
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@Entity
public class Employee
{

// ...
@Basic(fetch=LAZY)
public String getName()
{
return name;

}
// ...

}

Lazy loading is just a hint, implementations are allowed to prefetch.
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@Entity
public class Employee
{

// ...
@Lob
@Column(name="PHOTO")
protected JPEGImage picture;

@Lob(fetch=EAGER, type=CLOB)
@Column(name="REPORT")
protected String report;
// ...

}
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@Entity
public class Employee
{

private Department department;

@ManyToOne
public Department getDepartment()
{

return department;
}
// ...

}
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@Entity
public class Department
{
private Collection<Employee> employees =

new HashSet();

@OneToMany(mappedBy="department")
public Collection<Employee> getEmployees()
{
return employees;

}
// ...

}
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@Entity
public class Project
{

private Collection<Employee> employees;

@ManyToMany
public Collection<Employee> getEmployees()
{

return employees;
}

}
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@Entity
public class Employee
{

private Collection<Project> projects;

@ManyToMany(mappedBy="employees")
public Collection<Project> getProjects()
{

return projects;
}
// ...

}

���!&������������
�2K1�.�4N.	2�1?..�
�����
������
-5�%

It takes some time to understand the default naming convention for these 
association tables.
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@Entity
public class Employee
{

// ...
@PrePersist
public void beforePersistence()
{

// ...
}
// ...

}

Other annotations for lifecycle functions:

� @PrePersist

� @PostPersist

� @PreRemove

� @PostRemove

� @PreUpdate

� @PostUpdate

� @PostLoad
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public interface EntityManager
{

// ...
public void persist(Object entity);
public void remove(Object entity);
public <T> T find(Class<T> entityClass,

Object primaryKey);
public void flush();
public void refresh(Object entity);
public boolean contains(Object entity);
// ...
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// ...
public Query createQuery(String ejbqlString);
public Query createNamedQuery(String name);
public Query createNativeQuery(String sqlString);
public Query createNativeQuery(String sqlString,

String resultSetMapping);
// ...

}
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@Stateless
public class OrderEntry
{

@PersistenceContext EntityManager em;

public void enterOrder(int customerId,
Order newOrder)

{
Customer customer = (Customer)

em.find(Customer.class, customerId);
newOrder.setCustomer(customer);
customer.getOrders().add(newOrder);

}
}

Please note how Dependency Injection gives us the EntityManager!

In an environment without a Java EE 5.0 application server, you can get an 
EntityManager by using factories, like this:

EntityManagerFactory emf = 
javax.persistence.Persistence.createEntityManagerFactory
();

EntityManager em = emf.createEntityManager();
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public interface Query
{
public List getResultList();
public Object getSingleResult();
public int executeUpdate();
public Query setMaxResults(int maxResult);
public Query setFirstResult(int startPosition);
public Query setParameter(String name,

Object value);
public Query setParameter(int position,

Object value);
// ...

}



52

���������� ��	
���
���������� �������� ��


�$�
�L!��*��
��-��!���

public List findWithName(String name,
int numberOfHits)

{
return em.createQuery(

"SELECT c FROM Customer c" +
" WHERE c.name LIKE :custName")
.setParameter("custName", name)
.setMaxResults(numberOfHits)
.getResultList();

}
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There are a few basic restrictions:

1. Must be annotated with @Stateless, @Stateful or @MessageDriven

2. A public or protected no-args constructor is required

3. The class and its functions must not be declared final

4. The class must not be abstract

5. The class must be public

6. May not define the finalize() method

7. Session and message driven beans requires an interface (for message 
driven beans it is most likely javax.jms.MessageListener)

8. Session and message driven beans are accessed only through 
dependency injection or straight JNDI lookup
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@Stateful
public class CartBean

implements ShoppingCart
{

private double total;
private List productCodes;

public void shipProducts(...)
{

// ...
}

}
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@Stateful
public class CartBean

implements ShoppingCart
{

// ...
@PreDestroy
public void endShopping()
{

// ...
}

}

Lifecycle annotations:

� @PostConstruct

� @PreDestroy

� @PostActivte

� @PrePassivate
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// Correct type is inferred
@Resource(name = "myDb")
public DataSource customerDb;

Where are objects looked up? It starts in java:comp/env, and then we have:

For EJB: java:comp/env/ejb
For web services: java:comp/env/services
For EntityManager’s: java:comp/env/EntityManager

For resource manager connection factories:

�java:comp/env/jdbc
�java:comp/env/jms
�java:comp/env/mail
�java:comp/env/url
�etc

See spec for details
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@Resource
public DataSource customerDb;
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@EJB
public ShoppingCart myShoppingCartBean;
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@Resource(name = "customerDb")
public void setDataSource(DataSource myDb)
{

this.ds = myDb;
}
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@Resource 
public void setDataSource(DataSource myDb)
{

this.ds = myDb;
}
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