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1. Installing Hibernate

Hibernate is a powerful Object/Relational Mappimgniework for developing Java applications.
You can go tdttp://www.hibernate.organd download Hibernate Core 3.1.3.

After downloading the compressed hibernate distidio) extract it to an arbitrary directory say
“C:\hibernate-3.1".

2. Configuring Eclipse

2.1. Creating Hibernate User Library

Open “Java -> Build Path -> User Libraries” in tffereferences” page, add a custom library
“Hibernate 3” and add the following jars to it:

${H bernate_Install _Dir}/hibernate3.jar

${H bernate_Install _Dir}/lib/antlr.jar

${Hi bernate_Install _Dir}/lib/asmjar

${H bernate_Install _Dir}/lib/asmattrs.jars

${Hi bernate_Install _Dir}/lib/cglib.jar

${Hi bernate_Install _Dir}/lib/comons-collections.jar
${Hi bernate_Install _Dir}/lib/comons-Iogging.jar
${Hi bernate_Install _Dir}/lib/domdj.jar

${Hi bernate_Install _Dir}/lib/ehcache.jar

${Hi bernate_Install _Dir}/lib/jta.jar

${Hi bernate_Install _Dir}/lib/log4j.jar

Then add this “Hibernate 3” user library to youoject build path.

3. Creating Mapping Definitions

For the first step, we ask Hibernate to retrievd parsist the book objects for us. For simplicity,
let’s ignore the publisher and chapters at this ewim\e create a XML file “Book.hbm.xml” at the
same package as our Book class. This file is caled'Mapping Definition” for the Book class.
The book objects are called “Persistent Objects'Emttities” for they can be persisted in database
and represent the real world entities.
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<?xm version="1.0" encodi ng="UTF- 8" ?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ Hi bernate Mappi ng DTD 3. 0//EN'
"http://hibernate. sourceforge. net/ hi ber nat e- mappi ng- 3. 0. dt d" >

<hi ber nat e- mappi ng package="com net aar chi t. bookshop" >
<cl ass nane="Book" tabl e="BOX">
<id nane="isbn" type="string" colum="1SBN' />
<property name="nanme" type="string" col um="BOOK_NAME" />
<property name="publishDate" type="date" col um="PUBLI SH DATE" />
<property name="price" type="int" colum="PRICE"' />
</ cl ass>

</ hi ber nat e- mappi ng>

Each persistent object must have an identifieis lused by Hibernate to identify that object
uniquely. Here we choose the ISBN as identifiea &ook object.

4. Configuring Hibernate

Before Hibernate can retrieve and persist objemtsu$, we need to tell it the settings about our
application. For example, which kind of objects pegsistent objects? Which kind of database are
we using? How to connect to the database?

There are three ways to configure Hibernate in l:itopgogrammatic configuration, XML
configuration and properties file configuration. releve only introduce the first two ways for
properties file configuration is much like XML caogfiration.

4.1. Programmatic Configuration

Prior to using Hibernate to retrieving and peragptobjects, we need to use the following code
fragment to build up a “session factory”. A sessfaatory is a global object for maintaining the
sessions for Hibernate. A session is just like talulse connection for dealing with persistent
objects.

Configuration configuration = new Configuration()
. addResour ce(" com net aar chi t/ bookshop/ Book. hbm xm ")
.setProperty("hibernate.dialect", "org.hibernate. di al ect. HSQLDi al ect")
.set Property("hi bernate. connection.driver_class", "org.hsql db.jdbcDriver")
.set Property("hi bernate. connection.url", "jdbc: hsqgl db: hsqgl ://1 ocal host/ BookShopDB")
. set Property("hi bernate. connection. usernanme", "sa")
. set Property("hi bernate. connection. password", "");

Sessi onFactory factory = configuration. buil dSessi onFactory();

Instead of using addResource() to add the mappleg, fyou can also use addClass() to add a
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persistent class and let Hibernate to load the mgpgefinition for this class.

Configuration configuration = new Configuration()
. addd ass(com net aar chi t. bookshop. Book. cl ass)
.setProperty("hibernate.dialect", "org.hibernate. di al ect. HSQLDi al ect")
.set Property("hi bernate. connection.driver_class", "org.hsql db.jdbcDriver")
.set Property("hi bernate. connection.url", "jdbc: hsqgl db: hsqgl ://1 ocal host/ BookShopDB")
. set Property("hi bernate. connection. usernanme", "sa")
. set Property("hi bernate. connection. password", "");

SessionFactory factory = configuration. buil dSessi onFactory();

If your application has hundreds of mapping defms$, you can also pack it in a JAR file and add
to the Hibernate configuration. This JAR file mbstfound in the classpath of your application.

Configuration configuration = new Configuration()
.addJar (new Fil e("mapping.jar"))
.setProperty("hibernate.dialect", "org.hibernate. di al ect. HSQLDi al ect")
.set Property("hi bernate. connection.driver_class", "org.hsql db.jdbcDriver")
.set Property("hi bernate. connection.url", "jdbc: hsqgl db: hsqgl ://1 ocal host/ BookShopDB")
. set Property("hi bernate. connection. usernanme", "sa")
. set Property("hi bernate. connection. password", "");

Sessi onFactory factory = configuration. buil dSessi onFactory();

4.2. XML Configuration

Another way of configuring Hibernate is to use XNle. We create a file “hibernate.cfg.xml” in
the source directory, so Eclipse will copy it te oot of classpath.

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

<! DOCTYPE hi ber nat e-confi gurati on PUBLIC
"-// Hi bernate/ H bernate Configuration DTD 3.0//EN'
"http://hibernate. sourceforge. net/ hi bernate-configuration-3.0.dtd">

<hi ber nat e- confi gur ati on>
<session-factory>
<property name="connection.driver_class">org. hsqgl db. j dbcDriver</property>
<property name="connection. url">j dbc: hsql db: hsql : / /| ocal host/ BookShopDB</ pr operty>
<property name="connecti on. user name" >sa</ property>
<property nanme="connecti on. password"></property>
<property nanme="di al ect">org. hi bernate. di al ect. HSQLDi al ect </ property>
<mappi ng resour ce="coni net aar chi t/ bookshop/ Book. hbm xm " />
</ session-factory>
</ hi ber nat e- confi gurati on>

Then the code fragment for building up a sessiatofgt can be simplified. The configuration will
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load our “hibernate.cfg.xml” from the root of classh.

Configuration configuration = new Configuration().configure();

Sessi onFactory factory = configuration. buil dSessi onFactory();

5. Retrieving and persisting objects

5.1. Opening and closing sessions

Just like using JDBC, we need some initial and ralgaroutines for Hibernate. First we ask the
session factory to open a new session for us. Aifteshing our jobs, we must remember to close it.

Sessi on session = factory. openSession();

try {
/1 Using the session to retrieve objects
} finally {

sessi on. cl ose();

5.2. Retrieving objects

Given an ID (ISBN in this case) of a book, we catrieve the unique book object from database.
There are two ways to do that:

Book book = (Book) session. | oad(Book.class, isbn);

or
Book book = (Book) session. get(Book.class, isbn);

What's the difference between load() and get()? firsedifference is that when the given ID could
not be found, load() will throw an exception “orfpérnate.ObjectNotFoundException”, while get()
will return a null object. The second differencethat load() just returns a proxy by default and
database won't be hit until the proxy is first ikedl. The get() will hit the database immediately.

Just like we can use SQL to query database, walsanuse Hibernate to query objects for us. The
language used by Hibernate is called “Hibernate rQueanguage” (HQL). For example, the
following codes query for all the book objects:

Query query = session.createQery("from Book");

Li st books = query.list();

If you are sure that there will be only one objeetching, you can use the uniqueResult() method
to retrieve the unique result object.

Query query = session.createQuery("from Book where isbn = ?")
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query.setString(0, isbn);
Book book = (Book) query.uniqueResult();

5.3. Ingpecting the SQL statementsissued by Hibernate

Hibernate will generate SQL statements for accgdsia database behind the scene. We can set the
“show_sql” property to true in the XML configuratidile for printing the SQL statements to stdout
(Standard Output):

<property name="show sql ">true</property>

Hibernate can also use a logging library calleddg4j6 to log the SQL statements and parameters.
Create a properties file named “log4j.properties’thie source root folder. This file is used for
configuring the Log4j library.

### direct | og nessages to stdout ###

| og4j . appender . st dout =or g. apache. | og4j . Consol eAppender

| og4j . appender . st dout . Tar get =Syst em out

| og4j . appender . st dout . | ayout =or g. apache. | og4j . Patt er nLayout

| og4j . appender . st dout . | ayout. Conver si onPatt er n=%a{yyyy- Mt dd HH. rm ss} %p %{1}: % - %Pn

### direct nessages to file hibernate.l og ###

#1 og4j . appender . fil e=org. apache. | og4j . Fi | eAppender

#1 og4j . appender.file. Fil e=hi bernate. | og

#1 og4j . appender.fil e. | ayout =or g. apache. | og4j . Pat t er nLayout

#1 og4j . appender.file.l ayout. Conversi onPattern=%a@d{yyyy- Mt dd HH. nm ss} %p %{1}:% - %Pn

| og4j . root Logger=error, stdout

| og4j . | ogger. or g. hi ber nat e. SQL.=debug
| og4j . | ogger. org. hi bernat e. t ype=debug

5.4. Declaring transactions

For a series of update, it should better occurtma@saction. If anything is wrong during the ugdat
process, the transaction will be rolled back ahthal changes will be discarded.

Sessi on session = factory. openSession();
Transaction tx = null;
try {
tx = session. begi nTransaction();
/1 Using the session to persist objects
tx.conmit();
} catch (Hi bernateException e) {
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if (tx !'=null) tx.rollback();

t hrow e;

} finally {
session. cl ose();

If you don’t want to define transaction in your &pation, you can set the “autocommit” property
to true (which is false by default) in your XML daguration file. In this case, each single update
will be committed to the database immediately.

<property name="connection. aut ocomm t">true</property>

One more thing to notice for auto commit is that youst flush your session before closing it. It is
because Hibernate won't write your changes to @italthse immediately. Instead, it will queue a
number of statements to increase performance.

session. flush();

5.5. Perdgisting objects

For saving a newly created object, we can usedkie(y method. Hibernate will issue an INSERT
statement.

sessi on. save( book);

For updating an existing object, we can use theatg§fimethod. Hibernate will issue an UPDATE
statement.

sessi on. updat e( book) ;

For deleting an existing object, we can use thetd@l method. Hibernate will issue a DELETE
statement.

sessi on. del et e( book) ;

6. Generating Database Schema using Hibernate

In the previous scenario, the database tables wreated prior to the object model. This kind of
direction will restrict the utilization of OO tecblogies. Hibernate can help to generate and update
our database schema from our object model and mgylefinitions.
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6.1. Creating an Ant build file

We use Apache Ant to define the building process. fore information about Ant, you can
referencéhttp://ant.apache.orgNow, create a file “build.xml” in the project rbo

<proj ect nane="BookShop" defaul t ="schenaexport">
<property nane="build.dir" value="bin" />
<property nane="hi bernate. home" val ue="c:/hibernate-3.1" />
<property nane="hsql db. hone" val ue="c:/hsql db" />

<pat h i d="hi bernat e-cl asspat h">
<fileset dir="${hi bernate. hone}">
<i nclude nanme="**/*_jar" />
</fileset>
<fileset dir="${hsql db. hone}">
<include name="lib/*.jar" />
</fileset>
<pat hel ement path="${build.dir}" />
</ pat h>

<l-- Defining Ant targets -->
</ proj ect >

6.2. Generating database schema using SchemaExport

We use the schema export task provided by Hibemoagenerate the SQL statements for creating
the database schema. It will read the “dialet” propto know which brand of database is currently
using.

<t arget nanme="schenmaexport" >
<t askdef nanme="schenmaexport™
cl assnanme="or g. hi ber nat e. t ool . hbn2ddl . SchenaExpor t Task"
cl asspat hr ef =" hi ber nat e-cl asspath" />
<schenmaexport config="${build.dir}/hibernate.cfg.xm"
out put =" BookShop. sql " />
</target>

6.3. Updating database schema using SchemaUpdate

During the development cycle, we may change oueathjnodel frequently. It is not efficient to
destroy and re-build the schema every time. Thermahupdate task is used for updating an existing
database schema.

<t arget nanme="schemaupdate">
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<t askdef nanme="schemaupdat e"
cl assname="org. hi ber nat e. t ool . hbn2ddl . SchenaUpdat eTask"
cl asspat hr ef =" hi ber nat e-cl asspath" />
<schemaupdate config="${build.dir}/hibernate.cfg.xm" text="no"/>

</target>

6.4. Specifying the detail of database schema

In our previous mapping example, we discarded soetails of the tables, e.g. column length, not
null constraint. If we generate database schenma flos mappings, we must provide this kind of
details.

<hi ber nat e- mappi ng package="com net aarchi t. bookshop" >
<cl ass name="Book" tabl e="BOX">
<id nane="isbn" type="string">
<col um nanme="1SBN' | engt h="50" />
</id>
<property name="nane" type="string">
<col um name="BOOK_NAME" | engt h="100" not-null="true" />
</ property>
<property nanme="publishDate" type="date" col um="PUBLI SH DATE" />
<property name="price" type="int" colum="PRICE"' />
</ cl ass>

</ hi ber nat e- mappi ng>
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