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Vorwort

Die Arbeit mit objektorientierter Software und einer relationalen Datenbank kann sich in
Unternehmensumgebungen heutzutage als miihsam und zeitaufwendig erweisen. Bei Hibernate
handelt es sich um ein objekt/relationales Mapping-Tool fir Java Umgebungen. Der Begriff objekt/
relationales Mapping (ORM) bezieht sich auf die Technik des Mappens einer Datenreprasentation
von einem Objektmodell zu einem relationalen Datenmodell mit SQL-basiertem Schema.

Hibernate not only takes care of the mapping from Java classes to database tables (and from
Java data types to SQL data types), but also provides data query and retrieval facilities. It can
also significantly reduce development time otherwise spent with manual data handling in SQL
and JDBC.

Hibernate's goal is to relieve the developer from 95 percent of common data persistence related
programming tasks. Hibernate may not be the best solution for data-centric applications that
only use stored-procedures to implement the business logic in the database, it is most useful
with object-oriented domain models and business logic in the Java-based middle-tier. However,
Hibernate can certainly help you to remove or encapsulate vendor-specific SQL code and will help
with the common task of result set translation from a tabular representation to a graph of objects.

Falls Ihnen Hibernate und Objekt/Relationales Mapping oder sogar Java neu sind, orientieren Sie
sich bitte an folgenden Schritten:

1. Read Kapitel 1, Tutorial for a tutorial with step-by-step instructions. The source code for the
tutorial is included in the distribution in the doc/ r ef erence/ t ut ori al / directory.

2. Read Kapitel 2, Architektur to understand the environments where Hibernate can be used.

3. View the eg/ directory in the Hibernate distribution. It contains a simple standalone application.
Copy your JDBC driver to the | i b/ directory and edit et ¢/ hi ber nat e. properti es, specifying
correct values for your database. From a command prompt in the distribution directory, type
ant eg (using Ant), or under Windows, type bui | d eg.

4. Use this reference documentation as your primary source of information. Consider reading
[JPwH]if you need more help with application design, or if you prefer a step-by-step tutorial. Also
visit http://caveatemptor.hibernate.org and download the example application from [JPwH].

5. Antworten auf haufig gestellte Fragen (FAQs) finden Sie auf der Website von Hibernate.
6. Auf der Hibernate Website befinden sich auch Demos, Beispiele und Anleitungen Dritter.

7. Bei Fragen wenden Sie sich an das Benutzerforum, das mit der Hibernate Website verlinkt
ist. Wir bieten auch ein JIRA-Problemverfolgungssystem fiir Fehlerberichte und Feature-
Anfragen. Falls Sie an der Entwicklung von Hibernate interessiert sind, registrieren Sie sich
bei der Mailing-Liste fur Entwickler. Falls Sie diese Dokumentation in Ihre Sprache Uibersetzen
mdchten, setzen Sie sich mittels der Mailing-Liste fur Entwickler mit uns in Verbindung.

If you have questions, use the user forum linked on the Hibernate website. We also provide a
JIRA issue tracking system for bug reports and feature requests. If you are interested in the

Xi
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development of Hibernate, join the developer mailing list. If you are interested in translating this
documentation into your language, contact us on the developer mailing list.

Commercial development support, production support, and training for Hibernate is available
through JBoss Inc. (see http://www.hibernate.org/SupportTraining/). Hibernate is a Professional
Open Source project and a critical component of the JBoss Enterprise Middleware System (JEMS)
suite of products.

Xii



Tutorial

Intended for new users, this chapter provides an step-by-step introduction to Hibernate, starting
with a simple application using an in-memory database. The tutorial is based on an earlier tutorial
developed by Michael Gloegl. All code is contained in the t ut ori al s/ web directory of the project
source.

Wichtig

This tutorial expects the user have knowledge of both Java and SQL. If you have
a limited knowledge of JAVA or SQL, it is advised that you start with a good
introduction to that technology prior to attempting to learn Hibernate.

@ Anmerkung

The distribution contains another example application under the tutori al / eg
project source directory.

1.1. Teil 1 - Die erste Hibernate Anwendung

For this example, we will set up a small database application that can store events we want to
attend and information about the host(s) of these events.

@ Anmerkung

Although you can use whatever database you feel comfortable using, we will use
[http://hsqldb.org/] (an in-memory, Java database) to avoid describing
installation/setup of any particular database servers.

1.1.1. Setup

The first thing we need to do is to set up the development environment. We will be using
the "standard layout” advocated by alot of build tools such as Maven [http://maven.org].
Maven, in particular, has a good resource describing this layout [http://maven.apache.org/guides/
introduction/introduction-to-the-standard-directory-layout.html]. As this tutorial is to be a web
application, we will be creating and making use of src/ mai n/j ava, src/ mai n/ resources and
src/ mai n/ webapp directories.

We will be using Maven in this tutorial, taking advantage of its transitive dependency management
capabilities as well as the ability of many IDEs to automatically set up a project for us based on
the maven descriptor.
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<project xm ns="http://nmaven. apache. or g/ POM 4. 0. 0"
xm ns: xsi ="http://ww.w3. or g/ 2001/ XM_Schen®- i nst ance"
xsi : schemalLocati on="http:// maven. apache. org/ POM 4. 0. 0 http:// maven. apache. or g/ xsd/
maven-4. 0. 0. xsd" >

<nodel Ver si on
>4. 0. 0</ nodel Ver si on>

<groupld

>org. hi bernate. tutorial s</groupl d>
<artifactld

>hi bernate-tutorial </artifactld>
<version

>1. 0. 0- SNAPSHOT</ ver si on>
<nane

>First Hibernate Tutorial </ nane>

<bui | d>
<l-- we dont want the version to be part of the generated war file nane -->
<fi nal Nane
>${artifactld}</final Name>
</ bui | d>

<dependenci es>
<dependency>
<groupld
>or g. hi bernat e</ groupl d>
<artifactld
>hi bernate-core</artifact|d>
</ dependency>

<I-- Because this is a web app, we al so have a dependency on the servlet api. -->
<dependency>
<groupld

>j avax. servl et </ groupl d>
<artifactld
>servl et-api</artifactld>
</ dependency>

<I-- Hibernate uses slf4j for |ogging, for our purposes here use the sinple backend -->
<dependency>
<groupld

>org. sl f 4j </ groupl d>
<artifactld
>s| f4j-sinple</artifactld>
</ dependency>

<I-- Hibernate gives you a choice of bytecode providers between cglib and javassist -->
<dependency>
<groupld

>j avassi st </ groupl d>
<artifactld
>j avassi st</artifactld>
</ dependency>
</ dependenci es>

</ pr oj ect




Die erste Klasse

Tipp

It is not a requirement to use Maven. If you wish to use something else to build
this tutorial (such as Ant), the layout will remain the same. The only change is
that you will need to manually account for all the needed dependencies. If you
use something like Ivy [http://ant.apache.org/ivy/] providing transitive dependency
management you would still use the dependencies mentioned below. Otherwise,
you'd need to grab all dependencies, both explicit and transitive, and add them
to the project's classpath. If working from the Hibernate distribution bundle, this
would mean hi ber nat e3. j ar, all artifacts in the I i b/ r equi r ed directory and all
files from either the | i b/ byt ecode/ cgli b orli b/ byt ecode/ j avassi st directory;
additionally you will need both the servlet-api jar and one of the slIf4j logging
backends.

Save this file as pom xm in the project root directory.

1.1.2. Die erste Klasse

Next, we create a class that represents the event we want to store in the database; it is a simple
JavaBean class with some properties:

package org. hi bernate.tutorial.donain;
inmport java.util.Date;

public class Event {
private Long id;

private String title;
private Date date;

public Event() {}

public Long getld() {
return id;

}

private void setld(Long id) {
this.id = id;

}

public Date getDate() {

return date;

}

public void setDate(Date date) {
this.date = date;
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}

public String getTitle() {
return title;

}

public void setTitle(String title) {
this.title = title;
}

This class uses standard JavaBean naming conventions for property getter and setter methods,
as well as private visibility for the fields. Although this is the recommended design, it is not
required. Hibernate can also access fields directly, the benefit of accessor methods is robustness
for refactoring.

The i d property holds a unique identifier value for a particular event. All persistent entity classes
(there are less important dependent classes as well) will need such an identifier property if we want
to use the full feature set of Hibernate. In fact, most applications, especially web applications, need
to distinguish objects by identifier, so you should consider this a feature rather than a limitation.
However, we usually do not manipulate the identity of an object, hence the setter method should
be private. Only Hibernate will assign identifiers when an object is saved. Hibernate can access
public, private, and protected accessor methods, as well as public, private and protected fields
directly. The choice is up to you and you can match it to fit your application design.

The no-argument constructor is a requirement for all persistent classes; Hibernate has to create
objects for you, using Java Reflection. The constructor can be private, however package or public
visibility is required for runtime proxy generation and efficient data retrieval without bytecode
instrumentation.

Save this file to the src/ mai n/ j ava/ or g/ hi ber nat e/ t ut ori al / domai n directory.

1.1.3. Die Mapping-Datei

Hibernate muss dartber informiert werden, wie Objekte der persistenten Klasse geladen und
gespeichert werden sollen. Hier wird die "Mapping"-Datei von Hibernate benétigt. Diese Datei
informiert Hibernate darlber, auf welche Tabelle in der Datenbank zugegriffen werden soll und
welche Spalten dieser Tabelle verwendet werden sollen.

Die Grundstruktur einer Mapping-Datei sieht wie folgt aus:

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DTD 3. 0//EN"
"http://hibernate.sourceforge. net/hi bernate-nmappi ng-3.0.dtd">

<hi ber nat e- mappi ng package="org. hi bernate. tutorial.domain">

[...]

</ hi ber nat e- mappi ng




Die Mapping-Datei

Hibernate DTD is sophisticated. You can use it for auto-completion of XML mapping elements
and attributes in your editor or IDE. Opening up the DTD file in your text editor is the easiest
way to get an overview of all elements and attributes, and to view the defaults, as well as some
comments. Hibernate will not load the DTD file from the web, but first look it up from the classpath
of the application. The DTD file is included in hi ber nate-core. jar (it is also included in the
hi ber nat e3. j ar, if using the distribution bundle).

7™  Wichtig

We will omit the DTD declaration in future examples to shorten the code. It is, of
course, not optional.

Between the two hi ber nat e- mappi ng tags, include a cl ass element. All persistent entity classes
(again, there might be dependent classes later on, which are not first-class entities) need a
mapping to a table in the SQL database:

<hi ber nat e- mappi ng package="org. hi bernate.tutorial.domi n">
<cl ass nane="Event" tabl e="EVENTS">
</ cl ass>

</ hi ber nat e- mappi ng
>

So far we have told Hibernate how to persist and load object of class Event to the table EVENTS.
Each instance is now represented by a row in that table. Now we can continue by mapping the
unigue identifier property to the tables primary key. As we do not want to care about handling
this identifier, we configure Hibernate's identifier generation strategy for a surrogate primary key
column:

<hi ber nat e- mappi ng package="org. hi bernate. tutorial.domain">

<cl ass nane="Event" tabl e="EVENTS">
<id name="id" col um="EVENT_| D" >
<generator class="native"/>
</id>
</ cl ass>

</ hi ber nat e- mappi ng
>
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The i d element is the declaration of the identifier property. The name="i d" mapping attribute
declares the name of the JavaBean property and tells Hibernate to use the get 1 d() and set I d()
methods to access the property. The column attribute tells Hibernate which column of the EVENTS
table holds the primary key value.

The nested gener at or element specifies the identifier generation strategy (aka how are identifier
values generated?). In this case we choose nat i ve, which offers a level of portability depending
on the configured database dialect. Hibernate supports database generated, globally unique, as
well as application assigned, identifiers. Identifier value generation is also one of Hibernate's many
extension points and you can plugin in your own strategy.

Tipp
Q

nati ve is no longer consider the best strategy in terms of portability. for further
discussion, see Abschnitt 26.4, ,Identifier generation”

Lastly, we need to tell Hibernate about the remaining entity class properties. By default, no
properties of the class are considered persistent:

<hi ber nat e- mappi ng package="org. hi bernate. tutorial.donmai n">

<cl ass nane="Event" tabl e="EVENTS">
<id name="id" col um="EVENT_| D'>
<generator class="native"/>
</id>
<property nanme="date" type="tinestanp" col um="EVENT_DATE"/ >
<property name="title"/>
</ cl ass>

</ hi ber nat e- mappi ng
>

Similar to the i d element, the nane attribute of the property element tells Hibernate which
getter and setter methods to use. In this case, Hibernate will search for get Dat e() , set Dat e(),
getTitle() andsetTitle() methods.

(3




Die Konfiguration von Hibernate

Thetitl e mapping also lacks a t ype attribute. The types declared and used in the mapping files
are not Java data types; they are not SQL database types either. These types are called Hibernate
mapping types, converters which can translate from Java to SQL data types and vice versa. Again,
Hibernate will try to determine the correct conversion and mapping type itself if the t ype attribute
is not present in the mapping. In some cases this automatic detection using Reflection on the
Java class might not have the default you expect or need. This is the case with the dat e property.
Hibernate cannot know if the property, which is of j ava. uti | . Dat e, should map to a SQL dat e,
ti mest anp, orti me column. Full date and time information is preserved by mapping the property
with a ti mest anp converter.

Tipp

Hibernate makes this mapping type determination using reflection when the
mapping files are processed. This can take time and resources, so if startup
performance is important you should consider explicitly defining the type to use.

Save this mapping file as src/main/resources/org/ hibernate/tutorial/domain/
Event . hbm xm .

1.1.4. Die Konfiguration von Hibernate

At this point, you should have the persistent class and its mapping file in place. It is now time to
configure Hibernate. First let's set up HSQLDB to run in "server mode"

(3

We will utilize the Maven exec plugin to launch the HSQLDB server by running: nmvn exec: j ava

- Dexec. mai nCl ass="org. hsql db. Server" -Dexec. args="-database. O file:target/datal
tutorial" You will see it start up and bind to a TCP/IP socket; this is where our application will
connect later. If you want to start with a fresh database during this tutorial, shutdown HSQLDB,
delete all files in the t ar get / dat a directory, and start HSQLDB again.

Hibernate will be connecting to the database on behalf of your application, so it needs to know
how to obtain connections. For this tutorial we will be using a standalone connection pool (as
opposed to a j avax. sql . Dat aSour ce). Hibernate comes with support for two third-party open
source JDBC connection pools: c3p0 [https://sourceforge.net/projects/c3p0] and proxool [http://
proxool.sourceforge.net/]. However, we will be using the Hibernate built-in connection pool for
this tutorial.
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¥

For Hibernate's configuration, we can use a simple hi bernate. properties file, a more
sophisticated hi ber nat e. c¢f g. xn file, or even complete programmatic setup. Most users prefer
the XML configuration file:

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

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

<hi ber nat e- confi gurati on>
<sessi on-factory>

<!-- Database connection settings -->
<property nanme="connection.driver_class"
>or g. hsql db. j dbcDri ver </ property>
<property name="connection.url"
>j dbc: hsqgl db: hsql : / /1 ocal host </ property>
<property nanme="connecti on. user nane"
>sa</ property>
<property nanme="connecti on. password"
></ property>

<!-- JDBC connection pool (use the built-in) -->
<property nanme="connecti on. pool _si ze"
>1</ property>

<l-- SQ dialect -->
<property nane="di al ect"
>or g. hi bernat e. di al ect. HSQLDi al ect </ property>

<!-- Enabl e Hibernate's automatic session context nmanagenent -->
<property nanme="current_session_context_cl ass"
>t hr ead</ property>

<! -- Disable the second-level cache -->
<property nanme="cache. provi der_cl ass"
>or g. hi ber nat e. cache. NoCachePr ovi der </ property>

<!-- Echo all executed SQ. to stdout -->
<property name="show_sql"
>t rue</ property>

<I-- Drop and re-create the database schemn on startup -->
<property nanme="hbnRddl . aut 0"

>updat e</ pr operty>

<mappi ng resource="org/ hi bernate/tutorial/donain/Event.hbm xm "/>




Building with Maven

</ sessi on-factory>

</ hi ber nat e- confi guration
>

(3

You configure Hibernate's Sessi onFact ory. SessionFactory is a global factory responsible for
a particular database. If you have several databases, for easier startup you should use several
<sessi on- f act or y> configurations in several configuration files.

The first four property elements contain the necessary configuration for the JDBC connection.
The dialect pr operty element specifies the particular SQL variant Hibernate generates.

Tipp
Q

In most cases, Hibernate is able to properly determine which dialect to use. See
Abschnitt 26.3, ,Dialect resolution” for more information.

Hibernate's automatic session management for persistence contexts is particularly useful in this
context. The hbnRddl . aut o option turns on automatic generation of database schemas directly
into the database. This can also be turned off by removing the configuration option, or redirected
to a file with the help of the SchemaExport Ant task. Finally, add the mapping file(s) for persistent
classes to the configuration.

Save this file as hi ber nat e. c¢f g. xnl into the src/ mai n/ r esour ces directory.

1.1.5. Building with Maven

We will now build the tutorial with Maven. You will need to have Maven installed; it is available
from the Maven download page [http://maven.apache.org/download.html]. Maven will read the /
pom xmi file we created earlier and know how to perform some basic project tasks. First, lets run
the conpi | e goal to make sure we can compile everything so far:

[ hi bernateTutorial]$ nmvn conpile

[INFQ Scanning for projects...

[INRG] =cccccssscsccccmssssoccnsnnnooconoono00000500050000005000000555500000550
[INFQ Building First Hibernate Tutorial

[ I NFQ t ask-segnment: [conpil €]

[INFG) ccccccccscccasconsccosconssnconnoosnoosnoccn0005000000000000000000000000
[INFQ [resources:resources]

[INFQ Using default encoding to copy filtered resources.

[INFQ [conpiler:conpile]
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[INFQ Conpiling 1 source file to /home/stevel/projects/sandbox/ hi bernateTutorial/target/classes

[INFQ Total tine: 2 seconds
[INFQ Finished at: Tue Jun 09 12:25:25 CDT 2009
[INFQ Final Menory: 5M 547M

1.1.6. Inbetriebnahme und Helfer

It is time to load and store some Event objects, but first you have to complete the
setup with some infrastructure code. You have to startup Hibernate by building a global
or g. hi ber nat e. Sessi onFactory object and storing it somewhere for easy access in
application code. A or g. hi ber nat e. Sessi onFact ory is used to obtain or g. hi ber nat e. Sessi on
instances. A org. hi bernate. Sessi on represents a single-threaded unit of work. The
or g. hi ber nat e. Sessi onFact ory is a thread-safe global object that is instantiated once.

We will create a Hi ber nat eUt i | helper class that takes care of startup and makes accessing the
or g. hi ber nat e. Sessi onFact ory more convenient.

package org. hibernate.tutorial.util;

inmport org. hi bernate. Sessi onFactory;
import org. hi bernate.cfg. Configuration;

public class H bernateUtil {
private static final SessionFactory sessionFactory = buil dSessionFactory();

private static SessionFactory buil dSessi onFactory() {

try {
/| Create the SessionFactory from hibernate.cfg.xm
return new Configuration().configure().buildSessionFactory();

}

catch (Throwabl e ex) {
/| Make sure you log the exception, as it mght be swal |l owed
Systemerr.println("Initial SessionFactory creation failed." + ex);
throw new ExceptionlnlnitializerError(ex);

public static SessionFactory get SessionFactory() {
return sessionFactory;

Save this code as src/ mai n/ java/ org/ hi bernate/tutorial /util/H bernateltil.java

This class not only produces the global or g. hi ber nat e. Sessi onFact ory reference in its static
initializer; it also hides the fact that it uses a static singleton. We might just as well have looked up
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Das Laden und Speichern von Objekten

the or g. hi ber nat e. Sessi onFact ory reference from JNDI in an application server or any other
location for that matter.

If you give the or g. hi ber nat e. Sessi onFact ory a hame in your configuration, Hibernate will try
to bind it to JNDI under that name after it has been built. Another, better option is to use a JMX
deployment and let the JMX-capable container instantiate and bind a Hi ber nat eSer vi ce to JNDI.
Such advanced options are discussed later.

You now need to configure a logging system. Hibernate uses commons logging and provides two
choices: Log4j and JDK 1.4 logging. Most developers prefer Log4j: copy | og4j . properti es from
the Hibernate distribution in the et ¢/ directory to your sr ¢ directory, next to hi ber nat e. cf g. xm .
If you prefer to have more verbose output than that provided in the example configuration, you
can change the settings. By default, only the Hibernate startup message is shown on stdout.

The tutorial infrastructure is complete and you are now ready to do some real work with Hibernate.

1.1.7. Das Laden und Speichern von Objekten

We are now ready to start doing some real work with Hibernate. Let's start by writing an
Event Manager class with a mai n() method:

package org. hibernate.tutorial;
import org. hi bernate. Sessi on;
inmport java.util.*;

inport org. hibernate.tutorial.domain. Event;
inport org.hibernate.tutorial.util.H bernateltil;

public class Event Manager {

public static void main(String[] args) {
Event Manager ngr = new Event Manager () ;

if (args[0].equal s("store")) {
ngr . cr eat eAndSt or eEvent ("My Event", new Date());
}

Hi bernateUtil . get Sessi onFactory().close();
}

private void createAndStoreEvent (String title, Date theDate) {
Session session = Hi bernatelUtil.getSessionFactory().getCurrent Session();
sessi on. begi nTransaction();

Event theEvent = new Event();
theEvent.setTitle(title);

t heEvent . set Dat e(t heDat e) ;
sessi on. save(t heEvent);

sessi on. get Transaction().comit();

11
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In cr eat eAndSt or eEvent () we created a new Event object and handed it over to Hibernate. At
that point, Hibernate takes care of the SQL and executes an | NSERT on the database.

A org.hibernate.Session is designed to represent a single unit of work (a single atomic piece of
work to be performed). For now we will keep things simple and assume a one-to-one granularity
between a Hibernate org.hibernate.Session and a database transaction. To shield our code from
the actual underlying transaction system we use the Hibernate or g. hi ber nat e. Transacti on
API. In this particular case we are using JDBC-based transactional semantics, but it could also
run with JTA.

What does sessi onFact ory. get Current Sessi on() do? First, you can call it as many times