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Object orientation is a useful programming paradigm that facilitates reuse and easier
maintenance. However, most of the world's data currently resides within relational databases
managed by products like Oracle, DB2 and so forth.

O/R mapping lets developers model using object-oriented techniques while accessing/storing
data in a relational database.
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Java programmers have several options to choose from when considering O/R mapping. One
approach is to write the JDBC yourself -- while this gives the most flexibility and potentially
best performance, it's code-intensive and tedious.

Another approach is to use entity Enterprise JavaBeans. Unfortunately, many architects and
developers have decided that in EJB Version 2.0 and prior, entity beans are most often too
heavyweight, have a steep learning curve and require too many associated files (e.g.
primary-key classes, home interfaces, deployment descriptors and so forth). While this
perception may not be entirely accurate (and is mostly addressed in EJB 3.0), the perception has
hampered the acceptance of entity beans.

The final choice presented here is to use a light-weight O/R mapping framework. Such
frameworks typically generate the tedious JDBC code, while being easier to code than entity
beans. Two popular frameworks are iBATIS and Hibernate -- we cover Hibernate in this
chapter.
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Why is O/R mapping a difficult process? The answer is that the two computing models are
fundamentally different and considerable care must be taken converting between them. This
page lists a few of the issues.
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Here are some criteria to consider when evaluating an O/R approach.

The caching and lazy instantiation criteria have to do with performance, which is usually
critical in O/R applications.

The reason that POJOs are advantageous is that they can more easily be reused and are easier
to test. For example, since EJB2 entity beans are NOT POJOs, it's difficult to test them using a
framework such as JUnit (the EJBs require the container runtime).
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The Hibernate project was started in 2001 and consists of over 76,000 lines of Java code and is
licensed under the LGPL. Hibernate.org estimates that there are tens of thousands of Java
projects worldwide using Hibernate.

The home page for Hibernate is www.hibernate.org. From there, you can download the
distribution, browse or download the documentation or read discussion forums.
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You can read about some Hibernate tools at http://www.hibernate.org/255.html.
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A Hibernate dialect is actually a class that extends the net.sf.hibernate.dialect.Dialect class.
Hibernate3 ships with 16 dialects including DB2Dialect, HSQLDialect, MySQLDialect,
Oracle9Dialect and PostgreSQLDialect.
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You can find most of the libraries in the Hibernate Core distribution.

Note that some application servers, including JBoss, ship with Hibernate -- in that case,
applications do not need to configure any JARs into the CLASSPATH.
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In this Student class, the "studentID' field will have a unique value in each Student object - this
is a requirement so that Hibernate can map the studentID to a primary-key column in the
database.

Most often, these classes are written in the form of a JavaBean, with standard get/set methods
for the object's properties. Hibernate does require that the classes define a public,
zero-argument constructor.

Since these classes don't have anything that ties them to Hibernate, you can easily unit-test
them.
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The Hibernate session is the primary API that applications use to save and load persistent
objects. Do not confuse it with an HTTP session, which performs a different function.

In addition, Hibernate applications also typically use Hibernate transactions to organize units
of work that can be committed or rolled-back as a group.
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A "transient" object is not yet known by Hibernate, and its state will not be synchronized with
the database. To make a new object persistent, you call the save() method on the Hibernate
session.

A "persistent" object is managed by Hibernate and has an identity in the database.

A "detached" object was previously persistent, but is not currently managed by Hibernate. It
still exists as a plain Java object, and could be re-attached to be a persistent object.
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Here we show simple code to open and close a Hibernate session. Many real-world Hibernate
applications store the Session either in a thread-local variable or in JNDI so it can more easily
be shared.

The org.hibernate.cfg.Configuration class looks for Hibernate configuration files in well known
locations, then parses them and configures the session factory. Note that you can place the
configuration files anywhere you want, but here we are assuming the default, well-known
location.
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Here we show the code to persist an object. We first create the object, which is a simple POJO,
and then initialize its properties. To persist the object, we use the Hibernate Session's "save"
method, which inserts a row into the associated table and assigns a unique identity to the
object. This code demonstrates retrieving the identity, which in this case is an Integer property.

Note that we perform the insert within a Hibernate transaction.
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Here we show code to retrieve a list of Student objects using an HQL query. The query itself is
"from Student" in line 4 -- since we didn't specify any predicates, this query retrieves all
Students. In reality, it actually queries all rows from the associated database table and then
creates and initializes a Student object from each row.

Note the obvious lack of any SQL or JDBC code!
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Hibernate requires you to provide a file that maps properties from each POJO class into a
database table. In many cases, you can use tools to help you write the configuration file, or
they're not that hard to write from scratch. Most developers place the configuration files for
each class in the same file system directory (i.e. package) as the class in question.

You can name these files anything you want, but many Hibernate developers use the naming
convention Classname.hbm.xml.

At runtime, the configuration file must available to Hibernate, so if it's a Web application, you
must include the configuration file in the application's WAR.
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In addition to the per-class configuration file shown earlier, you must provide a configuration
file that configures Hibernate for the datasource that contains the table(s) that are mapped to
Java classes.

As with the other configuration file, this file must be available to Hibernate at runtime. The
Configuration object shown earlier looks for a file named "hibernate.cfg.xml" in the
application's CLASSPATH, so you use that name, you don't need to specify it anywhere in the
code.
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Hibernate also provides a few proprietary annotations that extend the standard annotations
from JPA.
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